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K1K18H

0 ‘Any uo‘llanta C ya C++ Lllark3a claSlurlabb8a ba§‘lsblanS§an.
Mayutkk C nll Oenn! LWcbebl (otonWan, C++ esa B. siramsirup
loToTclan yaral/igan.

Ko‘p aslurlaSb inMaryYan laryH o‘larou, 1o 1989-yH8acba C HIM 5lanclarll
Tay)uc! eta3 elll. Bu clayrcla 15bcbl no‘llanTa 5llalicla 1978-ylMcla bo/LUb
cbl”uan B. Kernigan ya O. fAllcbl kkobYan i#3yiiaknMar ecl. Oclalcla, bu
Kkob8a lMoyalar K&#A Ttaxsu3 ulbuantabl blan bel8llanacH. Bu kHobnlng
1IKKTCcb1 bo5Ta51M1 AK51 (ATencan Kallonal 8lanitarcl5 1nSwllll:e) 13blab
cMu”an ya AN51 C TuF <leb alaluycbl LU 5lanclarl:18a To51la5bWrM8an. Bun-
clan 1a3b”ary, 180 8 (1lnlernalonal 8lanclarcl Or§ani2amon 8) 5lanclarll bart
Tay]u<l Bwu 5lanclarllar ora5lc)a lary ancba kat. OaslUr, a505an, ANe18
5lanclarl8a a§051angan.

Bern 8uaun5(rup (Blarne 8lrom51lrup), AT&T BeH Eaboralorles xocllru,
1980-yLll C++ 1l n™ina 15b boSblacb. nning bo2irst C 1LU8a yayinHS§1M
bHc1lrmYcbl C ++ moT1ra5rTy raylsbcla 1983-yLU berllcH.

TMning btncbl 1yoral yer5lya51 1985-yMnin§ oklabncla 1x}cllr eH-
Hb, xuclcl 5bm yLU B. 8lram51lruptng «C ++ (1a5LUrlaSb HM» (Tbe C++
Pro8rattin§ ban§ma8e) kbobl bo LLb cbluc!|.

TN 5lanclarl wSHcla 1990-y1ll AWM51 (Aterlcan NeHonal 8(:anclanlb
1n511lM1e) 13b boSblacH. Bwu 51:anclarllt§ oxirsi yarlanH 1997-ylnlng
noyabriia e'lon ullnc!!. Ho21rs1l clayrc)a C ++ nll en8 oTTayly claSllrlash
HIM8a aylancl.

0 ‘Aany ~o'llantacla 51ruklUrall <1a5LLr1a5b ya obyek1ll éa51mrlaSb nsullar!
cbu”™ur yarab cb1”M8an

Oo*‘llantacla a5051y e’Hbor <asllriar LL215b n5ullarl8a saraH18an bo‘Mb,
kelHrM8an Ttalerlalar kelta-kellk<la berlM8an, nnin§ yorclatkla o‘anycbl
koTpymulercla Tn51a”M raYlsb<la ler claslUr LL215b 1Tkoni8a e8a bo‘lacll
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ya ratonaYl obyekr8a yo‘naliirH8an clablurlabb 1lexnoio8iyalan bWan
laT5bacH. OolldanTta 1kk1 fA1571clan ibora! bo’Hb, binncb1l L15tT C 1licla
51rukwrall cla5lurlabb8a ba§15blan8an. 1kklncbl LI15T C ++ nlMéa obyekrll
cla5lurlabb8a bag§‘l5blan8an. Har blr ~15T7 bn-bincian Ttu/ra”M ra\lsbcla
o‘r8allllsb1 TM TKT. 8bm Tagdsacicla, 1kKkincbl "15TnT£ blnncbl bobkla
C ++ 1Ll a5051y LlsbuncbalarikelnrH8an. Po‘ManTtaniyarallsbcia yusoricla
noTiarl kellnl8an HL Tuailllarl kilioMar! "~a bu klioblar8a a505lan8an
rms batiia cbe! el Tnalll nanning ken§ larual8an o‘am\ yo‘llantalarlclan
[oyclalanHacH

0 ‘ylayTtl2k1, uo‘llanta bllan lanl5b8an o‘na Tax5u5, kKabb-bunar
la’Hrrv o ‘anyYcblMan. oHy o"uny ywuritar! lalabalan. Ta§15rrlan ya aSplratlan
koTtpyn'lercla C ya C + + nlcla o‘r clabrurlartl yarall5b8a k1l 15baclllar.



K218M. C T11N1BA 8TKCKTOKAbl OA8TBEKbASH

1-bob. T1b bEK81K A808bAK1
1.1. AHJk» ya \ 12Ta(cb 1 $o‘r'ar

AMNrbo. C HM alrbo518a *nyc1as1l 3TY olMar klrack.

e boln alnrbo51M1n§ kava ya Kicbik barinari(A, B. b, a, b......2).

e Kx[atlar: 0, 1, 2. 3,4.5,6,7,8,09.

e Maxsus 51tyollar:", {3 |[1()+-/% \;,'.:?<=>_1& * #~n

» Ko;rintaycu8an 51tyollar ("mTtmTtiasb8an bo‘sbM” 51tYollan»),
bekseTailarnio'raro ajraHsb ucbun 1$biaiilacf8an 51tyollar (11501 mcbun
bo‘sblMs, labulalblya, yansl ~ator§a o‘iisb bel§Marl).

lroblarcla, 3alrlarcla ya 51tyolll kon5l;anlalar(la bo$b”a HHOraHar,
Tabs5alan, rm3 bardar! 15blallll$bl TTK1N.

C HHcla olH xM Llrciagl lek5etalar 15blaitlacH: erkT lanlanmacHS8an ya
1$biaH1ac11§an lclen1MkatOrlar, xir Taicbl 50°rlar, kon$lanlalar (kon$l:anla
$alrlar), atallar (atalar bel8Marl) ya aJralllycbl belSMar.

MenHHkakOr. 1cleniiHkatOrlar loiin barfari, o$1kl cblwl bel8151 ya
50nlar kelta-kell8§ictan |boral bo‘lalll. WeniiHkalOr loin bariiclan yok1
051kl cb121a bel§151clan bosblani$bl 10217 .

M1501 ncbun:

Al, _MAX, acwres5_01, K1IM, rir

Kalla ya klcblk barMar arslana</l. sbunin§ ncbun ox1r§l 1kk! icleniil-
kakor bir-birican ary Macrl.

Borlancl kotpMatOrlariclan lMoyclalanM8ancla noTnT§ birincb1 32 barH,
ba"21 kotpMalOrlarcla 8 1a barlni iobai8a olacH. Bu boWla H11MBEK_
Of _TES5T ya MbIMBEK_Of_KOOM iceniltkaloriarl bir-b|rican [ary
AMtaycH.

X127 a1cb| 8o‘rlar. TMeéa 15blalllmycbl, ya’w #a$lurcb| KO TonWan
o‘28armnycblMar notlarl 51MaHcla 15blait5b TuTk1ln bo‘lta8an “eniinkatOr-
lar x12talcbl 50°rlar cleyllacH.

C HMek umy 1c1a81 x 1271 a Icb150°T 1ar Tay]ucl:



Turlar notlan: cbar, 5boll. 1n1, un518necl,1on§, oa1, (louble.

OperatoHar notlan: 1 el5e, 5\\'iicb, ca3e. \\bWe. clo. l'or, ilelanH, break.
conHnue. §oto.

XolMratHan: aukO, reg§l5sler, 5lauc. extorn.

Turlar bHan 15blaSb: rypeclef, 512eorl .

51rukrura: 51lrucr,mnlon.

Cb1ul5b: rewrn, entry.

1.2. 0 “28arnycblar

0 ‘r8aruycblar obyek! 51Mallcla. C TH 118 a3o51y T3buncbalanclan bl
notlan8an xonra L1511 - obyek! L5buncbablcHr. O byekTT§ Xxu5ubly boH
bn o‘r8arnycblcHr. 0 ‘r8armycbi8a Lily Ta1 benl8ancla nn8a aJraH18an xoHra
Li15718a s5bu lyTa! kocH yorHacl. o '28arnycbililytaH 8a not1oryaH turo-
Jaa! all3b T u T K 1M, xoHra A15718a e3a Fasa! acires1or*aH Turo]aal ullinacH.
0 ‘28armYcbl noTy bu - erkln kTl ac/léan idenHiikatOriAir. o ‘28arnycb1
not! 5lMaHcla x~rratoLLl 50‘21larn115blaH3b TnTk1ln eTas.

0 ‘28arnycblMarw (a’rl/1a$b. C HHcla o‘28aruycbiM anl”lasb ucbun
kKoTpymniler8a unln§ rurl (Tasalan, T 1, cbar yok! iioar) batiia 1571 basida
Ta4urtol berHacH. Bu axborol asoblcla koTpHator8a o‘r8arnyYcbl ucbwun
Nancba Joy ajraHsb 10217 ya bu o0‘28armycbica “anbay Llr6asl "y Tal
5aulani5bl Tw T K INH81 basic3a Tta'luTtor aTty bo‘lacH 0 ‘rS8armycbl noT1l
wlenHikator bo‘Hb, x12Tarcb150‘r1arcian MaraH bo‘Hsb1 Kerak.

Har blr yacbeyka blr bayl o‘lcboy8a e8a. A8ar o'28armycbl ucbun
KoTsaH18an wr 4 baylnllalab u/i3a, nnlng§ ncbun KO‘rila yacbeyka ajraHlacH.
Aynan o‘28arnYcb1ing LWri8a Tuyoiiy raylsbclakoTpHatr bu o‘r8arnycbl
ncbun sancba”oy ajralflsb kerakM 81M1 anlaycit.

KoTpyulercla *1ytaHarT rfocialasb ncbun bWlar ya bayHar 5o ‘1lanilacH
ya xoHra bayHarcla bl5oblanacH.

0 ‘28armycblarnifg (urlarl. o ‘28armycbHartn§ “wnykiasl Lrlan
Ta\luga:

cbar - bkia 51tyol,

lon§ cbar - urun Shuyol;

- bulln 5011;

$bor( yoki8bor! 1n1- ~15"a bullln 50n;

lon§ yok11lon§ in1- wrun bulln 50n;

foal- ba”wly 3on;



lon§ Hoal yokiclomble - JkkMan8an bau®*1y 3on;

lon§ (louble - nrun 1kk|lan8an basily 3on.

Bulln 50nlar la’nitian8ancla ko‘rH8an lurlar olcb8a mnsl8mecl (13bora-
512) latlii clo*5bllsbl w nTkin. Bu larlf ~o‘5bM8an bulln 50nlar u5Clha
arnallar Toc! 2MarllrTellka518a a5051an8an. Bu yerita n 501111n11mMrixoHraiia
e8alloycb1 rarryacHar 50MlcHr. A8ar 15bora512 Kk 50T wm2mnH§L 1n1l 50111
rarryacHar 5otclan urun bo'15a, bu 50M ylytaH k Toc! 2"8a len§ bo‘lacH.
15bora512 k 3onm wucbun 8a -k ataH 2nrk ForTtnla a5051cla bl5oblanacH.
13boraH, ya’ni 518necl LU ritagl 50nlarning en§ kaMa rarryacH 50M 15bora-
51 ko‘r5all5b mucbun 15blalH5a, nn518necl (15bora512) Llrcla§l Sonlarcla bu
rarryaé 50l ra5y1rlabb ncbun 15blalllacH.

0 ‘28armYcbMarnl claSllUrning ixHyony uy”3tlla lartHla5b yokl “ayla
la’rH1aSb TU TKT.

M1501uncbun:

in( a, bl, ac; yokl

n( a;

T{ bl;

1r( ac;

0 ‘28arnYcbMar la’ninan8ancla mlarwng LjytaHar! anlylanta8an bo'lacH.
bekin 0°‘28armycbllarnl l1a’rliiabbcla 1mk5laH2al:5lya. ya'wn  ‘boSblan§Mcb
Ly Tanariniko‘rsallsb tutkln.

M1501 ncbwun:

T( 1=0;

cbar ¢ ="'K’;

Typeclel larl0Ycbi51 yanst Lrlarnl kTM5b§a iTkon beracH.

M1501 ucbun yanst COO LUMM k| 1i5b:

(ypenell wmwgneit cbar COJ;

CO3 81Ttbol;

Bu(un (urlar o‘lcbatl. Blr xH LUrcla8l o‘r8armycblMar wucbun wrH
KoTpyu(erlarcla xoHrac3an LUrH ba]rcla8l Joy aJraHHS5bl TM TKT. bekT
bk(a koTpyulercla Blr xINM LUrcla8l 1Kk 11a o‘28arnycbl Blr xM rwclorcla )oy
eSallaycH.

Masaian, cbar LUrH o‘28aru\cbl bir bay( ba]tw e8allayc!i Ko'p§lna
koTpymnlerlarcla 5bol T* (yl5*a bu(un) LUr1 kkr bayl, lon§ w1 LUr1 e5a 4
bay! Joy e8allayc!| Bulln “1ytaHar o‘lcboylw koTpywuler 515(etabl ya
15blallMac8an koTpMalor anluylaycH. 32 rarryaclll kotpyulerlar<la bulln
o‘28arun\cbMar 4 bayl]oy eSallaycH.



1.3. Kon5(an(alar

Kon8(an(alar lurlan. Kons(an(a, bu - o‘28arinsb Tuw k1Ml bo‘l-
Ta8an “1yrta(cHr. C 1i1Hca besb 1urclasl kons(anmialar 15blallllsbl Tw T -
kln: 51lYollar, buinn 5oniar, bauw 1} 50nlar, 5anoycbl1 kons(aTalar ya nol
Ko'l'5a1K 1cb.

Bel8M1 o‘r§arta5lar. Bel§LU o"28arTa5lar, oclal:cla blr bay! Joynl e8al-
layél ya bn 256 xW bel§1Ml 5aulabb ncbun yelrarMLUr. Cbhar url AlyTta(lartl
0...255 5onlar lMo‘platl8a yokl A8CI bel§Mar KO'platl8a lnlerprelal5lya
AT THTKIN.

A5CIM bel8WMan ie8ancla koTpyulerlarcla uo‘llanMa(118an 5(ancian
bel§War KO‘platl (ubunfacH. A5CIM - bu ATerkan 8lanclarcl Cocle &r
L rortaiion 1nlercban8e (Aterlkanlng axboror air a sbilllsbiucbun 5lanclau
KocW) ce8an Ta'now an§ialacll.

M1501 ucbun: 'x',"”*'/1012',\0',\n"' - bTa 51tyoll kon5lanra; Y{1'\n\(','\x07\
x07' - rkkx 51Ttyolll kon5lan(alar.

C koTtpMalOncla lek51larnl Mortalloycb| blr necb(a Tax 515 bel§arclan
lNoyclalanacil. (bTarclan en§ ko‘p larsai§ani]aclyalcla kewrirl18an.)

Maxsus bel§8WMar axboro(iarni ekran8a, layl8a ya boBbua cblsarl5b
AnrWTalari8a cbansbcla Morrta(1asb ncbun uo‘ankacil.

Maxsus 'V 51T1yolclan bosbian8an 51tyollar eBkeyp 51Tyollar ieylacll.
8ltyoll «kons(ata LwyTtaH 51tyolnln§ kotpyulercla uabul ullingan
50nTT koé18a 1en8cllr.

E8C (exkeyp) $1T\ollar Jacl\ aH:

Y02LL5b1 1cbkl kock 5uwlyoH (nonl) Ma'no51
\a 0x07 bel (amclble bell) Toynbb 518nmal
\b 0x08 b3 (bac3pase) Bl'r sainaT sayll5b
\r OxOC IT (L'ort Feeé) 8aH1{an1 o‘rka215b
\n OxOA I (Hne leeé) Palornl o‘lka215b
\r 0x00 cr (carr'a8e retrn) Karerkan! "ayranbH
\( 0x09 br (borl2otallab) COri20nial rabmlal5lya
\y OxOB y( (yerHca! lab) YerHka! labula(5lya



\ 0x5C \ (bac51a5b) Teskan cbi1214

0x27 * (51n8le oun() Apo51nrl (oiickly Lay&)
\ 0x22 «((lovble umoce) 1KKLLK faY5
\? Ox3fF ? (smeHon Tark) 3ayo! bel8151
000 000 Ix1lyony (ocra! nuTber)  5lwyol &akKk12HK KocA
\xbb OxHb xuyony (bex nutber) 51lyol o‘n OKLLIK KocK

Ma4luntollarnt8 bwuinn «on 4un. Butun kKonkr o‘nlk, 5akKkK12HK
yokl o‘n okl Kk 3ano” 515Mewalaricla berlsbiTntKln.

0 ‘nHk 5anou 5151eta5lcla bullin 50nlar 0-9 rayatlan keira-ke1H§iclan
1borar bo‘llb, btncMrasarw 0 bo'TsHikerak eTas.bekTya8ona 0 bo‘lMsb1
TUTKT.

8akkK12Hk 5ano” 515leta5lcla bullln 50nlar O bWan bosblanuycb1l 0-7
rayariaridan "“bora! keita-kellIkcHTr.

0 ‘n ollHk s5anouy 515letablcla bullln 50 Ox yok) 0X bHan bosbia-
nunyct 0-9 rasatlan ya a-l'yokl A-F baritanéan Llora! ke(Ta-Ke1HkcHr.

Maszalan, 15 ya 22 o‘nHk 50nlarl 5akklrHkcla 017 ya 026, o‘n oHLUkiia
OxF ya 0x16 kbaklla ra5yirlanacli.

Ma’int0llarning urun bulln 3on 1mri:

Ox1M18a lyokl b bariiarl ~o‘yM8an o‘nHk, 3akY rMk yokl o‘n olUTMK
bulln 5001.

Ma’lutollarnté 15bora512 (vn518necl) buwn 50M LUrl:

Oxmn8a u yokl 11 baritarl yo‘yM8an o‘nlk, 5akk12Hk yokl o‘n oblLUk
oiicHy yok,. nrun bullln 50n.

Ma’wm 1o 11arning 3on lurb Ma’lutollarniné ba”illy 50M wn
0l1H A15tclan Mboral bo‘HSb1 T TK T: buwn LU§T. nuula, kab5r A15T, e yok1E
bel§151. o‘nMk éarala ya ¥ yok1 I'5ullik5larl.

Masalan: 66., .0, .12, 3.14F, 1.12e-12.

Ma‘lutoHarn1ng n2wvn ba”1*1y s5on LUn:

Oxin8a b yokl1lsufiiksian uo‘yH8an baylaly son.

Masailan: 2E +6b;

ganoycb1 konk(an(a. 3anoycll kon5lanlalar enuT X12Taicbl 50°21
yorclarwcla k1nHMb, 17 Lriciasl 50nlar§a umlay 50°21arnl to5 ~0‘yl5b
ncbun 15blaHlacH.



M1501 ncbun:

ennw{one=1,1Nco= 2 ,1Hree = 3};

AS8ar son Ly Tanariko‘fsalll Ta8an bo‘15a, en§ cbapk! 50°28a 0 uy Tall
benMb, gol8anlarl8a (allb bo‘ykba o‘smycb150nlar T o 5 a0 ‘y/lacll:

enunt{2ero, one, 10};

Bu T1l50lcla aytoTalik rayl5bcla kon5lan'alar uywmyiclast uylytallarnl
uabunl yMacl:

rero=0, one= 1, I\yo=2;

Kon5lanl:alar aralasb ko‘riMibdbcla k1niilMsbibaTt TMTKLN:

enunT(2ero, one, &r=4, iiye, 5eek5}.

Bu T1150Ma ayrwTank raylSbcla kon5lanlalar uuyilciagl HAly Tallarni
yabul ulaclt:

rero=o0,one=1, &r=4; nye=>5.5eeK3=6;

Yana blr 11501:

Ennt BOObEA”N {NO, YE5};

Kon5lanlalar Ay Ta11an:

NO0=0,YE8=1,

Xol ko‘raa(kicb. KEFEb ko‘l5ailkicb yaSona anfTelik bo"lta8an
kon3lania(/ir. Konkre! reaHral:51yalarcla noll ko‘rsa'kicb 0 yok1l Ob, yokl
notlan8an kon5l:anla o”all 1asYiriawsbl TuTK1n. §buni ay!l5b
1021T K 1, bu kon5lan'a "y tai1l 0 bo‘lsb| yokl '0" 51TyolN Koclpa To5 Ke-
11561 5ball eTas.

Maniuyiny kong(an(a. Mann”ly kon5lanlalar irmwe (ro51) ya Fabe
(yol8&‘on) "1y Tatrlarclan lborat. C WMcla buinn 50nlar \a 1loclatar Tan ™y
kons(anlalar 511alicla uaralacll. 1cbkl ko'"rlnl5bl Fabe - 0. ix1yony bo”b”a
ulyTtal:irme cleb aaralacl.

g8a(rH kons(an(a. 5alrM kon5lanlalar C MM kon5lanl:alanéa kirtaycH,
balkl lek5eTalan aloblcla LM bl5oblanacll. 5buTng mncbun aclablyollarcla
3a1rf1 kon3lanl:alar 5a1rf1 lek3etalar cleb baT alalacll.

8alrM kon5(anla, bu - 1Kkl K ~ay§lar8a oln8an 1x(lyorly 51tYollar ke(-
Ta-KerHS§weMr. M1501 ucbun "Men 3aCrH kon5lanlatan”.

8alrlar orasi8a eskeyp 51t\pllar bat K T5b1TuTK1iN. Bu 51tyollar ol-
cM8a \ bel§151 A0 ‘yMacl. M1501 ncbun:

"\n Bu 5a(r \n ncb ya(or8a \n JoylasbacH".

8a(r 51tyollan xolracla ke(Ta-kel JoylasbHriiacll ya bar blr sairH
kons(an(a oxi8a aytOTtaHk raylsbcla koTpHalOr KO tonMan \0' 51tyoH
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uo‘5blMacll. 8bunclay 5alrnin§ xoiiracla8l ba]ti1 3lTtyollar 3on! + 1 bayl8a
len8clr.

KelTa-ker kel8an ya bc3bly, labulal5lya yokl 3air ox!l'1 bel8151 bl-
lan a]raiil8an 3alrlar kotplal5lya clayncla bkla 3air8a aylaniiniacil. M13ol
ncbun:

"5alot" "To3bkell"

3arHan blna 5alr cleb uaralacrl.

“8aloT To3bkenl"

Bun Li0Icla8a bxr necba "ator§a yorfM~an 5alrlar bat bo‘y5unaél. M15ol
ncbun:

"0 ‘2bek15lon8a"

"babor”

"KelLT™

uatorlarl blma yakOr8a T105:

"0 ‘2bek15kOn8a babor kelcl"

A8ar 5aircia 'V bel8151 ucbrasa ya bu belS8xclan 50‘n§ KO \n' sair
0x1IM bel§1518acba bo'sblMy bel8151 kelba, b bo‘sblMsa bel8Mar V\a '\n' bel§151
bMan blr8a 5aircian o‘cblrMacll. 8airning o21 keyln§l5alrcla kel§an sair bllan
Ho*5blMa(11.

"0 ‘2bek15KOn8a \

babor\

KkelcH"

NatoMan biMla yator§a 1oB:

"0 ‘2bek15kOn8a babor kelll1"

Notlan8an kon5lanlalar. C nlcla o‘r8arnYcblarclan laSbuarl noT-
lan8an kon5lanlalar k1rlnM5bl TuTk1n. Bwn kon5lanl:alar "y TananT clas-
Lrcla 028aMwb5b Tutkln eta3. Kon&lanlalar notlarl claSlurcbl KO TONL-
clan k1rlMN8an ya x12talcb150‘rlar(lan Farul bo‘18an lcleniiikatOrilar bo 5kl
TUTK1n. Oclalcla, noT 51Malicla ka«a loiin barl7|ar1ya 051418a cb1215b bel8Marl
kotblnal5lya5lclan iboral lcleniiiikatOrlar 15blaiilac/l. MoTlan8an kon5lan-
lalar umy1<3a8l 3balll a k1nilac/l:

con511mr kon5lanla_nolw' = kon5l:anla_ulyTaii.

M1501 ucbun:

con8l clonble EObEK=2.718282;

conk! lon8 M =99999999;

consB! K=765;



Ox1s§1 rwxola kon5lanla LWr1 ko‘r5alllrta8an, bu kon3Wallla 1n1
LLiri8a 1e815b11 cleb bl5oblanacrl.

1.4. Awalar

AnFrtelk artaHar. Artallar, oclalcla wunar, ya'nl bllla operancl8a
uo‘1lanllacli8an atallar8a ya brar, ya’nl |kkl operancl8a ~o'llawlacll8an
atallar§a a]railacl.

Blnar atallar acklMHy, ya'w + A0'5b15b ya - ayw”b artallarl8a batcla
TulllpHkaly, ya’nl * ko'paylllri5b, / bo'Hsb ya % Ttoclul olM”b atallarl8a
ajraHacrll.

Buinn 501 buivn 50n8a bo‘18ancla nalya bullln 50n8acba yaxMManack.
M1501 ucbun, 20/3 =6; (-20)/3 =-6;20/(-3)=-6.

Mocinl atall bulldn sonni bulldn 5on8a bo‘lMsbcian bos5IM bo'lacl8an
uolcM”ua 1en8cllr. A8ar Toclnl atall Tu”ba! operancllar8a uyo‘Manfsa. narya
baTt Tusbal! bo‘lacH, ak3 bolcla natya 15borasl koTpMazor8a bo§‘H cHr.

11nar atallar8a 15boranl o‘r8arHruycbl unar T Mun5 —ya wnar pms -
atallar! klra(l. Bunclan 1asb”an inkretenil ++ \'a clekretenl — arallarl
baTt unar atallar8a klracll.

lnkreTeT ++ unar atall an nll 1t 18a 05b1rl5bnl ko‘rsalacll. ATal-
W preiks, yanl ++1 ko‘rlMisbcla 15b1a115b ol<bn o0'28arnYcbl yiyTtalni
05b1rlb. 50°‘n8ra FfoyclalanlSb 1021701 81M1, po”LLUk3 e5a 1+ + Ko‘rifiSbcla
15blaH5b olcMn o‘28armycbi1 ylyTtaf{lllan loyclalanlb, 50‘n8ra 05bT5b ke-
rakM§1M ko ‘rsatacll. M1501 ncbun, 1nln§ ~1ytaH 2 8a 1en§ bo‘151M n boMa
3+ (++0 VolalllyTaue 8a, 3+ 1++ Mocla~lytall 5 8a 1en§ bo‘la</l. 1kka-
laboMa bat 1wn§ ylytaH 3 8a 1en§ boYacrl.

Oexreten! — wunar atall Ly taww 1 8a kataylrl5bnl ko‘r3alacll. Bu
aTal baTt preiik5yapo51iik5 ko"nwsbcla 15b1a11H5b1 T TK1n. Bu ikk1laTal-
M raya! o‘28arnycblMar8a uo‘Masb TM TKT.

ATalar usilYorlA81. Murakkab [Moclalarcla uay51l atal blrincbl nay-
balcla baJanlsb1operalor prlorller8a bo§‘ris.

Masalan: x=5 + 3*8.

Ko‘pay1ilsb s0‘5b15b8a nlS5balan ym”onroy pnonle!S8a eSa. sbuning
ncbun bu Mocla~1ytaH 29 8a 1en§ boYacrl.
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AS8arcla Kkka Tarewank 1loclanin§ pnonileil 1en8 bo‘l3a, ular cbap-
clan o'n§ca uarab kelta-ke! balanlacH.

Ma3salan: x=5 + 3+ 8*9+6*4,

Bun 1lociacia biMncbil ko‘pay1ilsb atallan cbapiian o0‘n88a sarab ba-
Janlac: 8*9=72 ya 6*4=24. KeyT s0"3M6b atallan baJarllacH. Ne{ya
xw 104 ylyTta:£a e8a bo‘lacll

bekT barcba artallar bat bu 1atbea atal alltaycH. Masakn,
0°‘rla5k1ri5b atal o‘n8clan cbap8a ~arab bajarllacll.

Acwy atauarning wsMYorMs1 tulll pMkaily ataarnT8 m31YorHS§:-
clan pa5l:roacllr.

Lnar atauarning n&lw)rMsl brar atalfariian yn~onro”c/Ir.

KaxryaciH atallar. Karryaill atallar nalya5l buinn 3onlar 1kkLLUk
Ko‘rwsblanning bar blr rarryacl8a 105 TanHAly aTtalarni ~o‘u1asbclan
bosM bo‘lacll. Masalan, 5 kocll 101 §ai1en§ ya 6 kocll 110 §alens§.

6&5 fyTaH 4 8a, ya’w 100 8a 1ens.

6|5 Liytan 7 8a, ya't 111 8a 1en§.

6/5 ~1ytaH 3 8a, ya’nl 011 8a ren§.

Bu rwsouarcia atallar nsHyorHs1 05b1b borl5bllarublita berH8an.

Bu atalaritan 1asbuari M «]M cbap8a rarryac3r sMALsb ya M » K
o‘ng8a rarryaclll atalar! vo‘llawla<il. 3VWMk6b M bullln sonnin§
rarryaclll ko'T1r15b18a uo'llanMacll. N necMa po2k5lya8a 5lylHSb Kerak-
M81LU Ko ‘r5alacH.

Cbap8a N po2k51ya8a 5ur1i3b bu operanc! Ly Tann1 ikk1Ming W-clarala-
518a ko‘payHnsb8a T 05 kelacl. M1501 ucbun 5 « 2 =20. Bu atalnlng bkl
Ko‘nnl5bl: 101 « 2 = 10100.

A8ar operanc! tTusbal! bo‘ba, N po2k5lya8a 0‘n88a smnsb cbap ope-
ranclw K kin T§ Kl-clara]a518a bo‘lMb, kasr L1511M11a5blab ynbonsb8a 103-
cr. M1501 ncbun: 5» 2= 1. Buatalnt§ bkH ko‘nnl5bl: 101 » 2 =001 =1
AS8arcla operanc! LilytaH TtanHy bo‘l5a, 1kk1\a> ani Tay]uclclr: aniine-
Hk 5IMk15bcla bo‘sbaHiayo!8an rarryaclar 15bora rarryacll uly Ta'l bHan
KO*1cMnlacM, TanMuyly sllULlIsbiia bo‘sbaHiayo18an rarryacHar nollar bllan
HO*1cMr1dacr.

Karryaclll 5url5b aTtauarifng m511YorH81 o‘raro len§, rarryacll Tkor
atall<lan pasr, uol8an rarryacll arallarclan yw”onclr. Karryacll Tkor
atall nnar atal8a, “ol8an atallar binar atallar§a kkacll.



\|$ba( aTamnaril Nesbal atallarl ¢ytal;larl 1 8a 1en8, a8ar nil5bal:
baJanlsa ya ak51llcba, 0 §a 1en8clr. K4sba! atalan ar>inelk 1inrclagl
operancHar8a yokl ko‘rsaikicbiar8a ~o*‘1lanfMacrl.

M 13011ar:

1'=0 Ay Tan 1 8a 1en§;

1==0LlhyTano 8a en§;

3>=3uylytal 1 8a ten§;

3>3dyTal110 8a 1en§;

2<=2Llhytan 18alens;

2<2 MyTali 0 8a 1en§;

Kala >, klcblk <, kalla yokl 1en§ > =, klcblk yok11en§ <= artal-
lanTn§ nsinYorHsl blr xJIcHr.

Ten§==ya len8 etas5 !=aTvalar’ng n3nYorHs1 o‘raro 1en§ ya sol8an
artallarc'!an paSicllr.

ManOAdy atallar. C 1lkla tanuty Wr yo‘y. sbunin§ ucbun tanW-
Ly atallar buimn 3onlar8a so‘uanfacil. Bn atallarnlng nalyalarl fauyiia-
§icba awsalana(H:

x|ly ataH 1 8a 1en§, a8ar x>0 yok! y>0 boYsa, ak51ncba. 0 §a len§.

x&&y atall 18a1en§, a8ar x>0 yay>0 bo‘15a, ak31llcba, 0 8a lens§.

IxaTaH 1 8a 1en8§, a8ar x>0 boY3a, ak3Tcba, 0 8a 1en§.

Bu rwsoMar<}aataHar msinYorrnsl 05b1b borrsb 1arnbicia berM8§an.

lnkor! atal wnar, yol8anlan blnar atallarchlr.

NiyTal benab ataH. Plytal bensb atall=blnar atal bo‘l[Tb, cbap
operancll, oclalcla, o‘r8arnycbl, o‘n§ operanél e3a Hocla8a 1en§ boYacll. M 1-
501 ucbun:

2=4,7+3,34

Bu AyrtaH 8,04 8a 1en§ 1&clacHr. Bu ~yta! b o‘r8armyYcbl8a bart
berlacrl.

Bu 1{o(la ox1n8a mmu(Jian yer8ml (;) BHel8151 so‘yM8an(la operalor§a
ayknac/l.

2=4,7 +3.34

B1Ma 1W)(1acia bir necba uylyTa! berlsb atalan so‘Manllisbl Tu T K 1n.
M1501 ncbun:

c=y=I=4,2+2,8,;

Bunitan 1asbuyari C 1ll(la Turakkad Ay Ta1 berlbb atall Tay]ucl bo‘Hb,
nrtTwny ko‘rifnsbi”umyklagicba:
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0 2£arnycbl norw atal = 1&é€a;

Bu yerclaartal umyic3asl atallarcanHn * /, %, o« , ».

M1501ucbun;

X+ =4 1Moc3a x=x+4 11ocla8a ekylyalenr:

x* =a Hocla x=x* a 1&éa8a ekylyalenr;

x/=a + b 1foc3a x = x/(a + b) Nocla8a ekylyalenr;

X » =4 Moclax = X » 4 [Mocla8a ek\%alenl;;

11tlo bei§WMar1 atal 8|{a(kla. C wulcla ba‘r1 bH 1r 10 bel&Man baT
atal 51Mafcla 15blanH5bl T TKT. Bu bel8Mar oiicly () ya kyaéra! [ ]
pa\slarcMr. Oclcly uaY5lar binar atal cleb “arallb, 1&cialar§a yokl Funksi-
ya8a turo]aal ~rlMsbc3a FoyéalanMacl. Funk5lya8a Turo]aa: uyllsb ~nyl-
claST sbakMa atal8a 03bTKCH:

<5unk5lya noT11> (<ar8mtenl:lar ro‘yxail>). M16ol ucbun 51n(x) yok1
Tax(a, b).

Kyaéra! ua\slarclan ta55lylar8a turolaal ~LU~biia iyclalanlfacH. Bu
Turo”aa! ymylaa§icba atal8a o3bin acll:

<T1ab51\'noT1> [<Tclek5>]. M150l ucbwun, a[5] yok1b[n][T].

Yer§ul 51tyoHw aJralvnyclll beisl 3Ha"Ha baT, atal 51Mlclabat “ara"b
TN TKIU Yer8nl bMan alrall8an atallar kelrta-ke!H§1 bH atal cleb “ara-
Mb, cbapclan o'n§8a bl5oblanacH ya ox1rgl Mocla Ay Ta 11 nalya cleb “aralacH.
M1501 ncbwun:

(1=4, d+ 2 aTall nalya5l 6 8a'ens.

8barll aTal. 8sbanH aTtal Ternar atal (leylacH ya ucbta operanchan
1borat bo'lacH:

< 1-Hocla>?<2-11ocla>:<3-Hocla>

5balMlH atal baJanl8ancla ayyal 1-Mocla bl5oblanacH. AS8ar 1-Hocla
uyTtawu 0 clan laryl bo‘l5a, 2-1locla bl5oblanacH \’a ulyTam na!'Ya slMaHca
uabml yllinacH. ak3 bolcla. 3-1&cla bl5oblanacH ya "y ta1l nalya 51lancla
Aabul ullnacH.

M1501 ucbun toclmlnl bl50bla5h: x<0?-x:x yok1 1kklla 50M k1cb181M1 bl-
50blasb a<b?a:b.

5buniayllsb 102171 K 1, 5banll WNoclaclan bar ~anclay 1&cia 5Slfallcla &yclala-
MBSbtuTtkin. ASarF FLUAT wmr8a. all -l T 1mur8a 1e§15bH bo15a, (N>0)
? F N 1/bcia N Tn ba! yokl TaniyH§1clan sarly narar, OOLBbE 1ri§a
1e815bMM bo‘lacH.

5banH 1Foclacia biraMcbl Hoitaw uaY58a oll3b sball eTas.
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Awalar n$(KorH8§1 Jaclyan

Kan§ ATallar Yonallsb
1 O[1->::0 Cbapclan o‘ng8a
2 I- +-++ —&™ (Iur) 512eof ne” clelele 1ur() 0 ‘n8clan cbap8a
3 * > Cbapitan 0‘n§8a
4 *| % (TvldpHkaly brar atallar) Cbapitan o‘n88a
5 + - (aclUllly blnar ataHar) Cbapclan o‘n§8a
6 « » Cbapclan 0‘n§8a
7 <<=>=> Cbapclan 0‘n§8a
8 == Cbapéan o‘ngsa
9 & Cbapclan 0‘n88a
10 A Cbapiian 0‘ng8a
un 1 Cbapclan o‘ng8a
12 && Cbapitan o‘n§éa
13 I Cbapitan 0'ngéa
14 ?:(5barr aTal) 0 ‘n&clan cbap8a
15 =*z=/=% =+=-=& =A==« = » = 0 ‘n8clan cbap8a
16 , (yer8ul ataH) Cbapiian 0‘n§8a

1.5. Turlar bHan iibla$b

Twurlarn! kel(1n8b. Turlarnl ke1ul3n (lype cas(in§) wa’luw 1mrciasgl
o‘r8arnycb1 bosH”a 1irclaéi Ljyrnal uabul al8ancla Foyclalanilac3l
Ba21 (urlar ucbun kellrl5b ayiloTa(ik raylsbcla balanlaél. AyloTauk
wmriarnl keb1rlbb o‘r8armycb] ivrilMiMné bajrw ~lyTtarw 5aniazb8a ye(arH
‘bo‘18ancla balanlacll. Bu]larayon kenéay(1riH (vLLenT8) yok1yuksalllr"sH
(proTolon) éeb a(alacH, cbunkikxcbHc rarryaclll (ur kalla rarryaclll (nr8a
Ken8ay(iruaé1 Bu bolcla (urlarw ayiotallk keblrl5b xay”~r cleb a(alacH.
Masalan, in( Wn cbar Wnciasl ulytalnl 5aylasb8a ye(arH, sbuning ncbun
(uriarnikeH1r15b (a'ab ullntaycH. Te~kan]arayon (oray(1r15H (narromun§)
(3eb a(alacH, cHunkl *1yTa(w o‘2éar(1r15H (alab elllacll. Bu boMa LUrlarnl
ay(oTa(lk kelllnsb xayW1iieb a(alacH. Masalan, Haqily (urn) bu(un mrsa
kelllrMéancla kasr 15T 1a5biab ynborHacH.
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Atallarcla 1urlarw al\loTaink kel(1MN$b. BTar anlTeiik atalar
baanl8ancla wriarnikelllwb unyllla” yoiclatar azo3”™a atal§a osMrMac/t:

8borl ya cbar 1lurlan 1nn8a kelllnlack;

a8ar operancllarclan blr! lon8 LUri§a (e§15b/ bo‘l3a, Kkincb1l operanc!
baT lon§ LUri8a kellniaciiya naiya bat lon§ LUri8a 1e815bIM bo*lack;

a8ar operanc!larclan blrl foal Llri8a 1e§15bH bo‘15a, 1kkincb| operané
baTt foa! LLUri8a kellracH ya naiya bat Hoa! LLn8§a 1e815bl boYacl;

a8ar operanc!larclan blrl clonble Lliri8a 1e§15bH bo‘15a, Jkklncb] operanii
bat (lomble LUri8a keMraciiya nalya bat (louble LLIri8a 1e815bM bo‘laclT;

a8ar operancfaréan bir long§ clouble LLin8a 1e815bMM boY”™a, 1KKTCb10p-
eranc! bat lon§ iomble LUri8a kellrlMac/1 ya nalya bat lon§ clouble LLri8a
1e8§15bH boYac/1.

1loclalarcla Wriarn1 ayloTaiik kellnsb. A8ar 1oclacia sboll ya il
Lricasl o‘28arnycbMar 15blall5a. bullln 1&cia Wn 1t 8a koYarlMacll. A8ar
oclacla blror o‘r8armycbl LUri lon§ boYsa, bullin Vocla LUri lon§ LUr8a
koYarMacW. Ko‘rcla Win8aniflek, baTtTa bulln kon5l:anl:alar in! imri8a e8a
cleb uaralacl. H atta bulln kon5lanlalar ox1irlcla b yokr 1 5irnyor r§an
boYsa, lon§ wn8a e§a.

AS8ar Woclaiioal llincla8l operané8a e8a boUsa, bullln 1focsa ioa! wri8a
koYarMacll. A8ar bnuar operanc! clomble LLri8a e§8a boYsa, buimn iiocla LUr1
clomble LLn§a koYarMacrl.

Turlar bJlan 15blo\cbl awallar. Turlarnl 0‘28aH1M5b atal uwnyiclast
K0 ‘r1Misb8a e8a:

(lWr_notl) operanc);

Bu atal operancfar s1y Ta11M koT5alll§an LWr8a kellin3b ucbun 15bla-
Llacll. Operanc! 5Mallcia kon5lanla, o‘28armycbl yok1l uaY5lar8a ofln§an
Hoéa kellsbl tmTkln. M50l ucbun (lon8)6 atall kon5lanla uly Ta 11l
o‘28alirTa8an bolcla operaHy xoHraia e§8alla8an baylar 50M1LU 05blracll.
Bu 11501cla kon5lanla LUrio‘r8artag8an boYsa, (Bouble)6 yoki(Hoal)e aTall
Konslania 1cbkl ko‘nw3buu bat o‘28aliracH. Kailla bullln 50nlar baslsaly
Mr8a keinni8ancla 3onning aw”rs1 yo‘uolsb1Tnu TKT.

Masalan:

n!x= 1.7+ 1.8;

1LY = (1n1)1.7 + (1n1)1.8;

Bu atallar baJarllsb1 nalyaSlcla x o'2”arnycb] cmyTall 3 ea. / 0‘28a-

rmycb| LiytaH 1Kki8a 1en§ boYacll. M20IMhY nctl
2-£’\a C — uN\ IO P11 17
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51260" arnall operancl 5Malcla ko’r5aH18an obyekTT§ bayHarcla xoH-
racla81 Ha]t1M bl5obla5H ucbun 15blarlacll. By atalnln§ 1kk1 ko"mnl5bl
Tay”uc!:

512eol Mocla

512eol (TT1)

5bunl la’klcllab o'H5b 1021Tk1, 512eol” 1mnk5lya5l preproiie”Bor “ayla
BHlasb |arayonl(la balarMacll, 5bunln§ mcbun (1a5LUr balanM5b “arayonfla
yaur lalab elrtaycll.

M1501 ncbun:

81lreol (3.14)- 8

5lreol (3.141)=4

512eof (3.14b)=10

812eol (cbar)=1

512eol (clomble) = 8.

1.6. C (UKla cla5iur (urLUsb!

Yoclcla (la51ur (M21KShL. Oa5LUr preprol:5e550r kotanclalarl ya brr necba
'mnk5lyalarclan “boral” bo‘MBbl T 1 T K 1. Bu N'unk5lyalar ora™Ha 1a”n notrl
a5031y Mvnk5lya bo'T5bl 5ban. A§ar a5051y 'mnk5lyaclan bo”bua Mnk5lyalar
15blalllTa5a, clablUr umylcla8l ko‘nt5bcla LUrMaclt:

Prepr05e550r_kOTanclalan

yol TaT()

{
OaslUr lana51.

}

Prepro5e550r clMrek!:1¥alarl kotpMal5lya Jarayonlclan olcln preprol5e550r
totonHan balarMach. ~TBHJacla <lablr nlldw preprol5e550r cMrekuyalarl
a5051cla 0 “28arlrlacrl.

Prepr05e550r kotanclalarlclan 1kkHa51M1 ko‘lb cbuyaT12.

#tclncle <fayl notl > Bu clrekHya 5lanclall kullbxonalarcla8l unk-
5lyalarnl cla5LUr8a ~oyla5b ucbun Moyclalanra(.

#cleiine <altaSbiirnycbl Jlocla> <altaSblnnycbl Mocla>

Bu clreklNya balanl8ancla cla5lUr Tallllcla81 altaSbHruycbl [Moclalar
alta5bTu\'cb11Msclalar§a altaSbMrMagl.

M1501 arlya5lcla C HMc3a WrM8an blMncbl 6a3wrn! kelHraTl2:

#1nclu(le <8(it0.b>



\ 011 T a1n()

{

prin!f(*'n 8alot, Ounyo! \n");

}

Bu c)aswr ekran8a 8aloT, Ounyo! Jutla51Ml c”arac/l.

A 1T a 5blirnyYcb1 éeiine clrek(MYa51 yoriiata bu c)asim 71 umyicia8s-
Cba yo213b TUTKT:

#1nclucle <8»:(110.b>

#iieline be8lN{

#cleinne en(1}

#inenne pr prin(C("\n 8aloT, bunyo! \n");

yokl Taw ()

be§1r

P
enc!

A 1T asbnrnYcbi cleiine clMrekityasitan noTilan8an konslanilalar k"rllsb
ncbun royclalanlbb T u 1 K 1nc!ir.

M]s01ucbun:

#iieline 2EKO 0

ASar éaslurcla unyiciasl Taln tay)ucl bo*l5a:

1Nl cl=2EKO;

Prepr05e350r bu Tawia bar blr 2EK0 konslLWan! nning ylyrain bMan
alr asbnracll, ya nalYacla, umyidasl taln bo511 bo‘lacll

1n! 1= 0;

1.7. Ma’luto(larw KTHBb ya cb”ansb

Fortall cbluanxb - pnn(F. Cbluarl3b pnnH7 rmunk5lyas1 ko‘rsalll8an
paraTteiriarni 5lanclarl: oult8a cb1®arisb ncbun 15blaitlacll. 8lanclarl oy T
LLSbuncba51 keyinsi boblarcla yonlllackl. Ho2ircba 5lanclaH oulT 51iL:dcla
Tonkor wbwunllsblyelarli.

funksma 5((WNo.b TOCMUCcla Joylasb8an bo'Hb, mTuTly KoOmnlsbl
Any 1c1a § icba:

prw(lr (con(rol, ar81, ar§2,...)

Buncla conlirol bobbgarnycb) ua(or iieb a(alb 1kk1 1Mréasl 51tyollar-
clan 1bora( bo'lacb: oclcly cbijarimYcbi1 51tyollar ya nayba(c1agl parate(r-
M o‘28aH1Mb cMuaruycb! Spe(51/ka(51yalar.
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Har bk 5pe151I7IKa1;51ya % 51lUYolclan boMawb, 0°28arlllr15b LUMM
Ko'rsaimycH1 51wyol bHan im8ayé1

0'28ar11r15b 51tyollarl anyMa8llaritan 1boral.

Bulun 50nlar ncbun:

d- paratelr 15borall o'nHk buiun 50n8a aylaniinlacl.

n- paratelr 15bora512 o‘nHk bullin 50M8a ayknirialll.

0 - parartelr 15bora512 ya btncb1 rayatl 0 bo‘lta8an 5akk12lk son8a
aylariiriacH.

X - paraTelr 15bora512 ya Ox bel§1512 o‘n oHLUk 50n8a aylanurllalll.

X - parartel:r xuclcH x kabl. Faua: barl" bHan ko‘rsalluycbl rauatlar
kalla barl’, ya’'nl A, B, C. 3. E, F 5llal:lcla yorWacl.

Hailly soniar ucHun:

e - paraTterr iioa: yokl clovble Llncla8l 500 éeb saralacH ya 15HoraH
T.nnnnnne+-xx Ko‘nnl5blcla8l o‘nHk 5on8a keH1lnlalll.

E - paratvelr xuécH e kabl. Fasac Tani55a bel8151 ka«a barl, ya'ni E
51”7ancla yorHacH.

F - paratelr ioal yokl clomble lurlcla8l 6on cleb "~arakcH -ya 15boraH
T.nnnnnn Ko ‘rillbHIc1a8l o‘nHK 50n8a keH1lrHacH.

§ - paraTerr benl8an 50M LiyTail na anwHs1 ucHun en§ ixcHat %e
yoK1%fF 1aniaycil.

@] - parate”r xuclcH § kabl. Faua: Tanrl55a 1el8151 kalfa Harit ya'ni E
51Faiicla yoracH.

51tYo01 ya 5alr ncbun:

C - paraten- bllla Snnyolc3b uaralacH.

5 - pararverr 5a:r 51tYollar noHncH1l 51tY0ol ucHrataSuncHa yok1
KoTsarH8an 50ncla8l 51LLYollar bo"HacH.

M1501

#1lncln(le <81liito.b>

Tl 1aT1()

{

In' nut =-27; Inl nntber=27; Hoal N'=123.456;

cbar r="a’; cbar 81r[4]=«abc»;

prnllr("%cl\n", nuT); I* -27 *
pnnll("%wu\n", nutber); I* 27 */
prinir("%o\n", nutber); I* 33 */
pnTl ("% x\n", nutber); I* 1b */

prinifi"%An', 0: I* 123.456001 */



prinir(“%e\n", ) I* 1.23456e+02 */

pnnlCF("%E\n", n I* 1.23456E + 02 */
prinifr(*%c\n", r) /* a */
prin(r(*%>5\n", 5(r); 1* abc */
re<:urn 0;

grorsen! % bel8151 \a 0'28arlw5b 51uwyoH orab518a uuylcla8l 511MYollarnl
1o;yl5b T 1 T K 1

CbuwarHayo18an ar8utenl cbap8a lek151a5b 1021THS81w ko ‘r5aluycbl
Tinu5 belg151.

Mayclon T 1T a 1n2unH81MLKo ‘rsalllYcbirauarlar yalon.

Mayiion n2mnH81M1key1nsl ra”atlar ~alonclan ajralllycbl nusza.

Blror yatritan sancba 511Yo0l aJraiib oMb 1021TM 81M1bartcla noalyok1
clovble Llriciasl 50nlarcla nu~laclan keyln ~ancba kasr DK Jatian bo51b cbl-
uarlllsbini ko"rsalllYcbirauatiar kelta-Ke 1M81

Cbl”arllayol8an 50 lon§ LLin§a 1e§15bl ekanlM§1ML ko ‘rsalllycb] urun
o‘MHK Tarken 1

% (Jan keyT81 31Tyol 0°28alirilsb 51tyoH bo‘ltasa. n bo3ta8a cblua-
rfMacrl.

% 51tyolNuw o‘21M1 bo5Ta8a cbluarlsb ncbun %% bel8151M1 berl5b lo-
21T.

Owylcla8l Jaclyal bar xI 5pel51Mkar5lyalarnl «HE1XO, MX bO»
(12 51Ttyoll) 5021n1 bo515b8a 1a:51MAML Ko ‘r5alacll. Bu yercla bar blr Tayclon
n2nnH81M ko ‘r3ait5b ncbun tayclon oxiM8a 1kkinuyl:a yo‘yrsan.

%108§: "HEbbO, M X b 3
% 10-3: ‘HE1XO, M X b O
% 208: ‘HEbbO, \lt Kb oO
% -208§: ‘HEbbO, X X bO
%20.108: ‘HEbbLO, M X :
%-20.105: ‘HEbbBO, \YOK:
% N05: ‘HEbBO, \YO4:

Turlar wakxTtTa! ya T1T1Tal uilytahare Turll LWrlar Tak51tal \a
TIMraluyTtatari<blM1T§.H> laylclasl kon5lanlalarcla 5aulanacrl.

Owny1cagl casllrcia cbar Lriciagl bKlar 50 ya cbar LWrl tak51Tal ya
T Mt a1alyTaii ekran8a cMuarfacH:

#1lncluniie<8(iito.b>

#lncluiie<HT148.b>
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In( Taw ()

{

prwllf("CHAK_BI1T = %ii\n", CHAK_B1T);

pnTF("CHAK_MW=%in CHAK_MAX=%A\n", CHAK_ML,
CHAK_MAX);

re~urn O;

}

C>uylclagl aasllrcia abon. 11, lon§ LUrlar! Tak3lTtal ya TlnlTtal “y-
Tan ekran8a cMuarMacl:

#1nclucle<51¢110.11>

#wclucle < HT 1(3.b>

(1 ain()

{

pnn(F("8HKT_MLW =%c! 8HKT_MAX=%1ii\n", 8HKT_ML,
8HKT_MAX);

pnn(F("WT_MLW =%l WT MAX=%i#i\n", WT_ MW, WT_
MAX);

pnn(F("b0lUC_MLWI =%lin bONC_MAX =%1i\n'bO!UC_M LU,
bO!YC_MAX);

re(urn O;

}

Pnyiasl éasllridia wmrw8nec! cbar, wn3igneli 3bori, wunsl8mecl T 1,
nn3i8necilon§ Lriaritak3iralya T Mrai1”lyTtamn ekran8a cblaanlacH:

#lncluite < 3(iito.b >

#lncluine< HTK3.b >

w(Taw ()

{

pna(F("wCHAK_MAX =%wu\n", CHAK_MAX);

pnn(F("C8HKT_MAX=%wu\n", 08HKT_MAX);

pnn(F("11WT_MAX=%wu\n", WWUT_MAX);

pnn(F("1rbONC_MAX = %ul\n", bbONC MAX);

re(urn 0;

}

ForTa(H k1rKi1sb 3canl". 3canl” 'mnk3lya31 3mHo.b Toc!ulcla ~oyk3b”an
bo‘lb, nTUTly Ko‘rilllsbi*nykla8licba:
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5canl(con'ol, ar81. ar§2, ..)

funksta 3lanclarl o”ltclam 51tyollarnl o”b, bosb™arnycbl “atOr
ag051cla MNorTtaiab, To3 paratel:rlar8a yorlb yo‘yacH. Paratelr lco‘r5alklcb
bo‘lBbl 1021T.

BosbuaniYcbi uator snylcla§l o“28ariirl5b 5pel51Mkal5lyalanclan 1boral:

bo‘3blMu, labulal5lya, key1nsl salor§a o4Y15b 51tyollarl;

oiicHy 51tyollar (% éan rasbuarl) k1rliisb os1T 10asl naybaldasl 31Tyol-
lar bMan T03 keHs5b11orlT;

% 51tYollclan boSblanuycbl5pel5Llikal:51ya 31Ty 0 11ary;

% 51tyoHclan bosblannycbiuylyTtal bersHn1 la’ulaloycbl * 51tyoll;

% 51tyoll<lan bosblanmycbl Tayclon Ttak3ltal n2unM§ill ko ‘rsalllycb1
50r1.

Onylclagl Spel51/kalSlya 51nTYollanw 13blallsh TUTKLM:

cl- 15borall o‘nl bulln 5011 kKnH1TOMCla;

0 - 15borall 5akk12MMk bulln 50n kullToucla;

X - 15borall o‘n ok K bullin 50n knllTos<1a;

b - 15bora512 o‘nlk 5on ku!lToycla;

c- brta 51tyol kull rrk”a;

5- bBalr kulllToscla;

- Moa! 1nrlcla8l 50M ku'!MToucla.

Klrlnlayol:8an 50MM1M§ bulwun rauatlarl ya nuylaclan 30‘n§ kabr ra-
patlan 50Ml ya E yokile bel§151clan 30‘n§ Ttanll155a rasatlarl 50T Ko‘r3aH-
M3b] TMTKIN.

#1clncle <81lcHo.b>

T( Tain(noia)

{

nnaignec! mucKb, prec1810n;

m(nutber=256;

(lomble \yel8b(=242.5;

pnn(F("\¥ba( ielii \YIN(bAn");

§canf ("%cll, & nylli(b);

prin(F("The nuTber 13:% *i:\n", Nel(b, nuTber);

pnn(4"14oly en(er a \Y1lcl(b anii a precli8on:\n");

8canl ("% %", &1cl(b, &preclson);

pnn(F("\Yel8b(=%*.*F\n", Tii(b, precwon, "el8b();

prr(rF("Bone\n");



relurn 0;

}

bokalya §lobal 0‘2§aruycHHar. C HHcla 0"28arnycbiiaT 1/ alballa blok
bo3sHMa Joyla5b15b11021w.

0 ‘28armycH1 way]néHk 50ba5l cleb 3bu o0'28arnycbi8a ajraH18an xollra
way]nii bo‘l8an iiasllr Y15LL18a aynla</l. O ‘r8arm¥Ycbl ko ‘riMisb Soba51 cleb
o‘28arnYcbialytaHnl oHab Tv T Kk T bo’18an casllUr L|15718a ay”/lacl. BHor
blokéa 1alrilan§an o‘r8armYcbl lokal o'28aruycbil cleyHacH. Har “anéay
blokclan {asb”arllla 1a’ri/lan§an o‘r§arnycb1 §lobal o‘r§arnycbl «3eyllac/l.

bokal o‘r8armycbl Tay]uclHk ya ko'nnl5b 5oba5llarliian, co 5bu 1a’nf
Joyiasb8an blok oxw8acbacHr.

Tasbul blokciagl o'28arm\'cbl noT1 sbu blokcla Joyla$b8an yokl 3bwm
biokcia§11cbk! blokcla o‘r§arnycbinoTl blan bH xIM bo‘1ir a 5Hs1 Kerak.

0lobal o‘r8armycbl Ttay]ucll k 50ba511a’rifclan, KO claslur 0 Xi8acba.

AS8ar Icbklbiokitasl o‘28arn\ctb1noTl §lobal 0‘28aru\ cbl noTt1bMan bH
XM bo*15a, 1okal 0‘28arnycbiko‘nw sb50basHa §lobal o‘r8arnycbl ko‘rinrtay
HolacH.

M150L

#1lncluiie<$(6t0.b >

1n! 1=5;

1nl K=6;

m(rart()

{

1n( 1=9;

pnnllr ("% (1\n", 1);

pnn*r("%i\n", K);

re*urn 0;

}

Karya:

9

6

1-bob bo §rcHa xayollar

1. Bwulln ya batlyy LUrlatlng ~anéay lary! bor?
2. 13borab512 nn518nec! LUIr1lnT§ xo55alarlMl koT3allnu,.
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©® oo

10.

O R WD

15bora512 nwuwnec] xboll 1T ya 0n§ wmriarifing o‘raro &141 niwa-
aa?

Blricb1uyay51 Mvnk5lya balarMacl?

5.7y01M kwl1l5b Mank5lyalarl.

Sballl atain:Mé nturwy Ko‘rirmsbl

Turlarnl kek 15 ”~olclalan.

. Pnywaz1 #rclucle clrekHya51 sanéay \r.tTMaw balaracl1?

Bo”b Taln() iTk51lya51nln§ o‘218a x05 xu5u5lyaH nltaclan ibora1?
lroblar bl necba "aroriia yorllIsb1 T TKTT!?

1-bob bo"yrc/la Mp$H1w[1ar

Maletank arallarc3an &yclalanl5bnl ko‘rsaimycbi cla5LUr L2 Té.
ManHsa1ly atallarclan 63yéalanl5bnl ko ‘rSalllycbl cla5Lir L21n§.

33ba! atallarclan $hyclalawsbw ko‘rsalll\cbi claslUr L2108 .
Mwuno3sabal! arallarllan lMoyclalanl5bnl Ko ‘rsarnycbl clasivr L2 T18.
5onnTé ab50lml MiyTaH W Bbanll atal yor<larlcla bl5obloycbl claSLUr

LLI21M8.
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2-bob. OPEKATOKbAK YA FbKK81¥AbAK
2.1. Opera(orlar (ur'an

Operalorlar ya bloklar. Har “anéay c)aswr [unk3>alar kelta-
kelll8Man 1boral bo‘lacil. Funk8iyailar 3arlayKa ya Munk5lya (anasitan 1bo-
ral bo‘lac/l. Funk3lya sarlayba518a yol Taln() Hocla T!301 bo*la olacll
Funkslya 1anaslobyek(lar 1a’riflariya operalorlarclan boral boMac/l.

Har sanclay operalor nu”Mlall-yer8ul bel8131 bMan LW8a3bl 1021T.
| MykK1asl WWclalar x=0 yok| 1+ + operatOr§a aylanacll, a§ar uiarcian 30°n§
nuaCall yer8uikeisa:

x=0;

1++;

OperalOHar baJarfuycbl ya balarfTaycl8an operatOrlar8a aJrarMac/l.
BalarMraycl§an operatOr, bu-120b operatOrlclr.

120b operalOn /* bel§131 bMan bosblaw®b, */ bel§l31l bllan imSayc/l. Bu
1KK131Tyol orasla xMNyony Jwniayo213b Tu Tk 7. KoTpMalor bu]utlanl
1ek3bTb o‘irraycll. 1rob operalOritan clasllrnl wsbwunarl yllsb Ta”3a-
clcla 120bar KT b ncbun Foyclalanllacrl.

Ba]arMuycbl operatoHar o‘r maybaméa TaYwuTtoiarn! o‘28arurmycbi
ya bosb”arnycb) operatOrlar§a aJrainlac/l.

Bosb”arnyYcbl operalOHar clasllrw bosb”aruycbl kon5lrukslyalar cleb
alalacll. Bu operatOrlar8a “nylcla8Mar klraclT:

laniasb operatoHan;

31kl operakOrlarl;

0‘U3b operakOriari.

MaYuTonnarw o‘28ariirnyYcbi operatOrlar8a ulyTtal berlsb operakOHan
ya nuulall yer§ul blMan LW8oycbl 1(ocialar klracll. M13ol ncbwun:

1+ +;

x*=1;

1= x—4*1;
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(Jo‘$bTa opera(orlar. B*r necba operatoHar {ya} #8wurall uayslar

yoriiatlla ~o‘3bTa operalorlar8a yok1bloklar§a blrlasb11rH15b1 TuTkln.
Blok yokl so‘sbTa operaror 51nlak515 Aballlan blua operalor§a ekY1Ya-
lenlcHr. BlokTn§ "o‘3bTa operatOrclan laryl sbuniiakl, blokc3a obyekitar
la’ninan Tayluc! bo*H5b1TH TKT.

KT:

0 nyicasgl <1a5lvr 151rn go‘3bta operalOr:

{

n++;

AanTTa+ =(Ho0ad)n;
}

Bu INraeTten! e3a blok:

{
n(n=0;
n++;

suTtTa+ =(doann;

}

2.2. Tanla$b opera(orlan

8bar(M operalor. 3banH operalOr 1Kk1 Ko‘rifisbcla 13blaHHSblL TU T -

1F (Hoc1a)
1-operazlor
el&e
2-operawr
yoK1

WV (1roc1a)
1-operawr

3banH operaior baJanleancla a\\al 1/icia blSoblama(l. A8ar ulyTal

roii1, ya'nl noWan TaruH boUY3a, 1-operalor baJarfMacH. A8ar iy Ta! yol-
8‘on, ya"ninol bo'l5a ya ebe 15bla:M5a. 2-operalor balJarMacH. OperawrnT§
ebe ASIM bar éo1M en8 yauyn 1r8a 10 5 wo‘ylMacH.

1r(n>0)
r@> b)
2 =a;
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el$e
2=b;

AS8ar el3e ~15Tw yuuon ]M8a 103 yo‘y13b 10217 boYsa, nanraH uay8§lar

15b1a115b 1021LLL

«a>0) {
1F@> b)
r=aj;

}

el8e
2=b;

M13oll:arlga5icla ncbia benl8an sonning en§ kalMa51M1 ani1*ia3b aswn:

#1nclucle < a((lio.b>

In( Taln()

{

noal a, b, ¢, Tax;

8canl ("%l ", &a);

8canl (%I, &b);

8canl (%I ", &c);

1?(@>b)

MN(a>c) Tax=a; el§e Tax=c;
elBe

IF(b>c) Tax =b; else Tax=c;
prin(F(""\n Tax = %I", Tax);
re(urn O;

}
KeyT£l T1ls50llla kirku8an ball \a Tak51ltal ball a5051cla babo

awlanacl:

28

#1nclu<le < 8(clto .b>

T( Taw ()

{

T ( ball, Tax_ball, babo;
pnnl:F(*"\n ball=");
8canl (%", &ball);
prinlC("\n tax_ball="";



8canl(""%ii", &Tax_ball);
foal i1 = (Hoad4)ball/tax_ball;
1r(n>0.85) babo=5; else

{
1r(c!>0.71) babo=4; ebe

{
1Ir(1>0.55) babo=3; el18e babo=2;

}

}
pnnll(*\n babo= %(!", babo);

re(urn O;

}

Kall bo‘ylcba lanlaxb opera(on. Kalk bo‘ylcba lanlasb 5\yMcb
operalorinin§ T Tl Ko41Msbl unyrarcba:

8>yJlcb(<1locla>) {
cake <l-ylyta!>:< i1-operator>

break;
nelanl: <operator>

caBe: <mn-operalor>;

}

01lcHn uay3 1cMc1asl bulT WMocla bl5oblanacb ya nning Lhytan batTa
yananiar bJlan 3oHBbnracb. Bkor yanan!8a LilyTal 105 kelba, 5bu ya-
rlanliia ko‘r8anl8an operator balanlacll. A8ar blror yarlaT To& Ke1iT a 5a,
clefall: oruaH ko‘rsani8an operalOr balanlacH. Yrl5b break operaton 15bla-
rMTa3a, 3bari8a 105 kel8an yarlan!clan 1asbsian Key T8l yarianifasl ope-
rafOrlar baT ayto Tank baJarHacH. 0 nyicasi clelanll. break ya bel§Man8an
yanan!lar ixlyorily larfbcla keHsb1Tu TK In. bfutan, clelanb yok1 break
operatoHann! 15blal5b 5ball eTas5. Bel§Han8an operatOrlar bo"sb bo‘Hsbl
baT TUTKT.

M1501 larlugSl<la babon! 3on Tluclorléa ”arab anlslasb claSlvrlll
KoTarTr.
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#wclwle <8ldio.b>

wl Taln()

{

w ( babo;

8canl (%", &babo);
8\y>1cb(babo)

{

case 2:pnnllf("\nyoton"); break;
case 3:prinlf(™\n o‘r(a"); break;
casie 4:pnn(F("\n yax8b1l"); break;
case 5:pnn(F("\n a’lo"); break;
nefCaml: pnn(r("\n no(o‘8‘n k7Ll ~an™);

¥

re(urn O;

}

Keyinsl T150Ha k1rtl8an 5lwyol unH barlekanMs1 aw~lanacll:
#lnclwniie <8(ito.b>

w(Taln()

{

cbar c;

8canl("%c", &c);

8\"1(cb(c)

{

caBe 'a'":

caxe 'n':

case '0":

case 'T:

pruw(F("\n §1tyol nnH"); break;
neranK: prin(f(*\n 811\ol mnH etas™);

¥

re(nt O;

}

2.3. 51kl opera(orlan

01(11n81 8bar(H \ybHe opera(orl o01clngl 5barill \¥Lllle operalon
unylasi mwunrnly ko ‘rifisbsa ea:
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nMNe~loia)

OperaCor

Bu operalOr balanl8anc3a ayyal 1KOcla bl8oblanmacll. A8ar mnt§ saly-
Tan O chan laruM bo‘l5a. operatOr balanlacH ya Wbc3a “ayia bl5oblanasl.
To 1Focia ylytall 0 bo‘ltag8uncba 51kl uaylarlAacl.

A8ar éaawréa \nHWe (1); sarr go‘yMsa. bu aasLUr Mecb sacbon 1n8ataycll.

M1501. Benl8an n §acba soniar y1§8‘TcH51:

#1clucle <51(110.b>

\ 01/ Taw O

{

lon§ nm, 1=1, 8=0;

8canA"%cl, &n);

« UWe (1< = n)

5+ =1+ +;
pnn(F("\n 8= 9% d", 8);
}

Bu claswrclas + =1+ + 1HOcla 5=5+1; 1= 1+1 WN:0éalaréa ekY1YaleniclT.

Puyitasl casllir O nuara bosMTa§uncba kiriHi8an 51ltyollar ya fa-
KOrlar son1 bl5oblanac/l:

#1clncle <81(lw0.b>

! taln()

{

w(nc=0,nl1=0;

cbar c;

>ybWe ((c=éetO bar())! ="")
{

+ + nc;

M(c=="n") ++nl;

¥

pnn!l(m8alrlar=% (1 81T \o Lar = %cl \n", nl, nc);
relmurn 0;

}

KeyT81 8bar(H clo-y»bWe operalOn. Keyln§l 5ballb clo-\¥blle ope-
ralorining ntutly ko‘nwbbl umylcla8icba:

(1o

Operalor
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nybJle”Foia)
81kl operalorint§ bu ko‘rillisbicia alyal operalOr balarfaél, so‘ngra

1/bcia bl5oblana</l. A8ar unin§ A yTaii 0 c3an FaruH bo‘15a, operatOr yana
ba™arMacl ya bokaro. To 1&cila slywa1l 0 bo‘lwa8uncba 51kl Maylanlacli.

M1501. Benl8an n 8§acba 50n]ary18§‘1lncH51:
#1cluiie <8(ito.b>
n(waw ()

{

lon§ m, 1=1, 8=0;
8canl ("% (1", &n);

no

8+ =1++;

nyblle (1< =n);
pruw(F(*"\n 8= %", 8);
re(urn 0;

}

Bu casllUrning katcb 1§l 3bunitan 1boraiki, a8ar n slywan O §a 1en§

yokl Tanily boUsa baTt 51kl lana51 blr Talla ba“arHacl ya 5 Lliytall blr8a
1en§ bolacll.

ParaTte(rH Tor operalln. ParateirM Tlor operalortlng utntly

KO ‘rlMbsbl ymnyca§ cba:

32

lor(1-1ro(la; 2-1lo(la; 3-Noiia)
Operalor

Bu operalOr ynyiagl operatOr§a 103.
1-1Io(1a;

n¥blWe(2-1ro(1a) {

opera(or

3mlolia

i/llSol Benl8an n 8acba 3onlar y1§8‘1ncibl:
#lncln(le <8 (it .b>

w(Taln()

{

n( n;

8canl ("% (1", &n);

1n! 8=0;



For(w( 1= 1; 1< =n; 1++) 8+ =1;
pnnlfF("\n%a", 8);
re(urn 0;

}

§|k1(la blr necb(a 5cboicbiknw§ (Jo'M:1M]||$b1. ParaTtel'rM lor 31k-
Mnin§ 31nl:ak5151 wncla bH necbla o‘28aru\cbl - 3cbyoicbiknin§ uo'l-
lawMsbl8a, 31kl c™ayoT ein3bi1MM§ Turakkab 3ban:lanw ek5blrlsb8a ya
51kl 5cbyolcblklarl wbMcla kelTta-kel bilr necbla operal!5lyanTt§ balan-
M3bl8a 1rkon beracll.

A8arcla blr necbla 5cbyolcblkka Lily Ta1l 0‘2lasblinlba yok1 mnlar o‘rla-
5ic)a blr necbla operalslya ba3arMsa, bu 1&clalar yer§ul blMan aJralH8an
bollla kelTa-ke( yorMac/l.

lor 31kMcla blr necbla 3cboicbiknT§ A0 ‘1lanllbbl:

#1lnclt le <81liio.b>

#1clu(le<conw.b >

w( Ta1l)

{

L],

For (1=0, ]=0; 1<3; 1x+, ]J++)

prinlf("1:%cl,p%ci\n”, 1,1);

8e(cb();

re®nrn 0;

}

Malya:

1:0 ]1: 0
11 y. 1
1:2 y.2

2.4. OY1sb opera(orlan

break opera(on. Ba’21 bollarcla 31kl batarlMsblMl 1XMyorly Joycla
{o‘x"aH3b8a LL‘8'rl kelacl. Bu \anlr.n\ break operatOrl ba3arl3b8a iTkon
beracH. Bu operalOr clarbol 31kl ba]arll3bt1 KO*xlalacll ya bosbsarnyLl
81lklclan Key1n§l operalorlar8a ural:acrl.

M1301:

#T1clncle <81(1lt0.b>

3-c yac m K<)



mn(Taw ()

{

wln;

\\bUe(1)

{

8canl ("% ", «&n);

[F(n == 1||n == 0) break;

}

pnn(r("81kl4mngalli1™);

re(urn O;

}

Bu 1l5olla \ybWe(1l) operaron yon3arwcla cbek512 51kl bo5rl ~LLnacH.
AS8ar 1yok10 5on! kTnba, 51kl1lo‘x1aCllacll.

conllnueoperalon. 51kl ba®anH”b”aa"HoUkar”~3b”aTkonberacHpaan
yana blr operalor c o T inue operakOnciir. Bu operator 51kl yaclatlMing balanl-
15H'NL 1o -x1aiib, or ya \\iblMe (la ko ‘r5all8an 5banH lek5bln5b8a oYkaracH.

M1501:

#rclncle <8((1t0.b>

n(Ttaw ()

{

w( n;

[or(;;)

{

8canl("%cl", &n);

1r(n=" 1|jn == 0) con(lnwue;

break;

}

pnn(r("81k!l (n8a<H");

re(urn 0;

}

Bu 11501cla For(;;) operatorl yorclarw(!a cbek512 51kl bo3sM ~LLnacH. A8ar
1yokl 0 50nlarl(lan laru 3on k1rll15a. 31k1 to ‘xraHlacrll.

0 ‘(13b opera(orl 8o(o. O ‘T15b operatOr:Mn§ ko‘nwsbl:

80O <lclenHMkatOr>. Bu operator lcletllkator bHan bel8Man8an ope-
rakOr8a o‘Mbsb KerakMéiri ko ‘rbaracH.
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M1301 ncbun 8o'o Al; Aliy=5;

8:ruk:urall claslmrlabbcla §olo operatOrlclan &yéalanTtasHkK Taslabal:
berMacll. bekln ba21 bollarga o‘lSb operarorHan loyclalanl5b éa51lurlaSbuu
o”orHasbiiracH.

M1501 ucbun blr necba 51kiclan blrclan cbillisb kerak bo‘Hb “ol8ancla,
KO'§ ‘riclan KO'§‘T1 break operatOrii go‘llab boYtaycll, cbunkl n la*a( en§
tobk] 5|klclan cb|*15b8a 1Tkon beracH.

#lnclncle <81(Mo.b>

n(Taln()

{

1nl n= 16, 5= 0;
1nly,

for(1=1; 4<5; 1+ +)
For0=1un<5;)++)

{

NPY >n) 8o(o A;

8++;

}

ArpnnU C~ k! (n8acH 8= %", 8);
re(urn 0;

}
2.5. Foy<laJanuycln Mmnk8lyalan

Funk51\alarnlla’nda5b na nlar?a Tunyaa! ullsb. Funk51>a la rlicla
Mmnk5lya noTi, lurl ya lortal paratel!rlar ro‘yxai ko‘r5alllacll. fortal
parate:rlar notlarléan 1lasbuarl lurlan bat ko‘r5allllbbl Sbar! forral
paratelrlar ro‘yxall N'mnk5lya 518namlra51 cleb baT alalacll.

Funksiya 1a’rAMN§ uTutly Ko‘nwSbl any lcla§lcha:

Funk5lya ruriunk3lyanot~lrorta®paratelllaMaTLl)

Fortal paratewn‘lar8a laT1lMbelyl8ancla nlarnln§ bosblan§Ycb HAlytallarl
baT koT3anlM”b! TuTK1n.

Funk51lya uaylarm\'cbl Mocla ylyTtan Munk5lya lanaSlcla re(urn <Hocla>;
operalOri1o”aH koTsallacH.

M1501:

Aoa( nnn(Aoa( a, HoaC b)

{
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¥ (a<b) re(urn a;
relurn b;

}

Funkslya8a TuroJaal ~LU3b unyMa~cba atal§a 05blrllalll:
funkslya notl (bau”y paraterrlar ro‘yxai).
Hay1Aly paraterr 1&cla bat bo‘lbbl TuTK n. Haalaly paratelrlar

A1y Tann blsoblanlb To3 [ortal parate(rlar o‘rnlcla 13blaila(11.

M1501 wucbun ywuuoncla8l Iwmnk5lya8a uwylcla8lcba Tmrolaal $iHsb

TUTKT!

n( x=5, y=6, 2; 2=1un(x, y) yokt 1! 2=11n(5, 6) yok1 I x=5;

m(2=71T7(x, 6)

funk3lya8a Tturolaal: uylln8ancla ba”ishy paratelirlarning Lirlarl

lortal parate(rlar lurlarl8a to3 kelta5M81 Tu Tk T. Bu boMa aykO Taiik
raylsbcla 1murlarT kelln3b baJanlalll.

Funk5lya Aly Tatuyaylartaba, unin§ mriyolii éeb ko"r5alllacW.
M150! ncbun:
Y01/ pri (()

{
pnn(r(*\n 8aloT!");

b

Bu Tunk3lya8a prlt() 3bakMéa Turolaal ~LU3b ekran8a 5aloT!

y021H5b18a oHb kelacll.

CHyrTa! yaylarTtaylll8an inTk3”ya lana5lcla rellirn operaton 15blaHM5bl

TUTKT. Buoperator 1Tk51yackn cblA15bnl blclracH. Masalan:

\'01W pr L (()

{

pnn(F(*"\n 8aloT!");
re(urn;

pnn(C("\n Bunyo!");
}

Bu Iwnkblya8a pnmO 3bakMita Turolaa( uylleb ekran8a 5aloT!

yo021H5b18a oHb kelacH. lekln bunyo! 5021 yorfTay uola(H.

Plytal uay(artaycH8an £unkb5lya lortal paratel:rlar8a e8a bo‘H3sbl

TUTK"N.
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Maszalan:
#]'nclncle <8((110.b>
yol(1 prinl_babo(1nl babo)

{
8M1(cb(babo)

({:aﬂe 2:pnnll(*\n yowon"); break;

ca8e 3:prinll(*\n o‘r(a™); breax;

case 4:prin(r(""\n yaxsb!"); break;

case 5:prin4l-(*\n alo"); break;
(lelFanl(:prin(:r'(‘\11 no(o‘8‘n kirLL18an»);

h
b
waw ()
{
1n! a;

8canl ("% (1", &a);
prin(_babo(5);
re(urn 0;

I3

funk$lya proloMpl. A8ar iasllrita Funk5lya la’nii Turolaam'!an keyln
berll5a yok) Funk5lya bo3sbua layllla]oyla5b8an bo‘15a, Turolaalclan oll T
3bu Tunk5lyaniMé proloHp| Joyla5b8an bo‘lM5b| kerak. ProloHp unk5lya
notlya lorral paratelrlar WHarllan 1boral boYacll. Fortal parartelrlar
notlarlll beri8b Sbarl eta5.

M1501 ucbuny =171 (a, b)+2*tax(c, (1) 1&clanl b150blabbTt KoTanur:

#rcln(le <8Miw.b>

w( wax(w(a, w!b)

[(a<b) re(urn b; el8 re(urn a;

}
w( Tailn()

{

Inla, b, c, i1, y;

IN(tin(dln(, 1n(Q);

8canl(""%(1%in%(1%(1", &a, &b, &c, &Iii);
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y = Win(a, b)+2*Tax(c, i);
prEnir("\n %crl, y);

re(ut 0O;

b

n(Tw (w(a, 1M b)

{

1r(a<b) re(urn a;

ebe re(urn b;

}

FunkslyaS8a parate(rlar wura(i$b. funk5lya8a paraterrlar LiyTaz
bo‘yicba uralllacH ya aunyla81 bo5L1cblalllan 1borar boYacH:

1 funksiya balarl5b8a layyorlanS8ancla [ortal paraTteriiar ucbun
xonranan Jo\ a)rallla<. ya'nl &rtal paratetHar LUnk51>alarnlné icbki
paratel;rlarl8a aylanl:lrllalll A8ar paraTteirwriiioa! bo‘l3a, clonble Llrlcla8l
obyekllar bosll bo*‘lacH, cbar \a 3bornt boYsa, T! 1url(la81 obyekHar
yara(Macrl.

2. Hauwly paratelrlar 5lfarlcla 15blaml8an 1&clalar ulyta:larl bl-
5oblanacrl.

3. Hadaily paraterrH [loéall ulyrtaHarl [orta! paratelrlar ucbun
aJrall8an xonra A15tlarl8a yoracll. Bu Jarayoncla Moa! 1un éonble 1mn§a,
cbar ya 5bou 11 LUrlan 1n11uri8a keklrWacW.

4. Funk5lya Tanabl 1cbkl obyekHar - paratellar yolll atla baJarMacm
ya Ly Ta1cbaukl”~an ~y §a uayrarfacrl.

5 Hasaily paratelrlar uylytaHan8a [Iwunk5lya becb uanéay ca’sil
oYkarTayci.

6. funkblyaclan cbllliSbcla &rTal paratelllar ucbun ajraitl8an xorira
A15711an bo‘SballlaclT.

C XlHla cbauyirM8an unk5lya cbaylruycbl Tmnk51\acla8l o‘28arwm\cb1
Alytannl o‘28allwra oltaycl. Il Taya: o‘21Mn8 yayMncballk nu3xa5luw
0'28arMri5bl TuTK1n xolos.

PlyTal bo‘yicha cbaulwb sulaylk w§‘Alracll. Cbunkl Munk5lyalallla
KaTtrou o‘28armycblMarni 15blal5b8a 1rkon beracl. M1501 ucbun 5bu xu-
5n5lyallll ak3 etrnycbl POWTEK. M'vnk5lya51 yanan T kelnratl2:

1M( pO\Yer(2M( X, w ( n)

{
1(Cp;
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lor (p=1; n > 0; —n)
P=P*x;

re(urn (p);

}

Ar8nwenl n ya*Hncbalk o‘r8armycbl 3lfaliicla 15blalllacll. llnclan 1o
NMyTan 0 bo‘ltaSuncba blr ayrMall. ParaTei n M'mnkslya kbllla 0'28arl5b1
MnTk3lya8a TuroJaal ullln8an bosblan8‘kb ~1yTall§a 1a'31r yMTaycll.

2.6. Kekursgya

Kekunr§l' 1lmnk8lyalar. Hekur3™y 'mnk3lya cleb 0'218a o°r\ Tturolaal:
~uycld M'unk51ya8a ayib L. M130l ncbun Maklorlalnl M3obb3sb N'unk3lya [1
kelllrarl2:

lon§ Mac((wr k)

{

1Ir(k<0) re(nrn 0;

IFr(k == 0) re(urn 1;

re(urn k*rac((k-1);

}

Maniiy ar§utenl ucbun F'mnkslya 0 Hiy Ta1 uay'aracll. Paratelr 0 8a
len§ boYsa, 1unk3lya 1ulytal Maylaralll. Ak3 bola paratelr "y Ta1blr8a
kaTtayurl§an bolclaMmnk5lyaning 021 cba”tlacH ya uralll®an paraTelr§a
Ko ‘payl1lilalll. Funk51lyanT8 o0‘2-0°21M1cbayll15b Mortal parate!r AlyTtall
0 8a l1en§ bo‘18aniia lo‘xlalllacH.

Keyinsl T1150HT12cla 1xllyorly bauk]ly 50nrnn§ bulun clarala5tl
bl50bla5b rekur51Y M'mnk5lyaslin keluratl2.

nonble expo(clomble a, w( n)

i{r(n == 0) re(urn 1;
1Ir(a==10.0) re(urn 0O;

1Ir(n>0) re(urn a*expo(a, n-1);
1r(n<0) re(urn expo(a, n+ 1)/a;

}

M1501 ucbun Mmnk3slya8a expo(2.0,3) Sbaklcla Tunyaa! ylln8anc'a rekur-
5lY ray15bcla F'mnk51yanTt8§ '“kTcll parateln katay8an bolcla Turcyaaiar
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bo3l bo‘lacll: expo(2.0,3), expo(2.0,2), expo(2.0,1), expo(2.0,0). Bu wwuro]a-
allarcla umyWasl Kko‘pay*Ta bl5oblanacll: 2.0*2.0*2.0*1 ya kerakll nalya bo-
5 yiwacH.

5bunl ko‘rSaHb 0"H5b kKerakkb bwu [wnnkSlyarl2cla noanMHK Tay-
ucle/r, ya’n! 0.0 8a len8 50nnT§ O-clara)a5l 0 §a ren§ bo‘lacH MaleTa-
Mk nuura nararitan bo‘l5a, bu bollla noanialk keHb cbk®acH. Yuuorkasi
50cWa T15011arcla rekmur5lya512 kerany Funk5lyalarclan iyclalanl5b Tay5ac!-
8a TMyoin~.

Masalan, éaraJanibl5oblasb iiTk51yanl *nyWa8icba LLI215b TuTK1n:

#1nclu(]le <81(MNo.b>

omble expo(clomble a, 1M( m)

{

o (n==0)relldrn 1;

o (a==0.0) relldrn O;

In( k=(n>0)?n:-n;

lionble 8= 1.0;

For(ln( 1=0; 1<k; 1+ +) 8*=gq;

1r(n>0) relurn 8; elaere(nrn 1/a;

L.
yolMTaln()

{
pnnll (%7, expo(2, -2));

+
Kall)a
0.250000

Keknr5lya8a 11501 51raiicla 50nT 5alr 5Sbaklcla cHluarl5b Ta5ala51M1
Ko‘nb cbluyaTl2. 50n ra”anfan reskar! rariibiia bo5 bo‘la</l. Blnncbl
ns5mMa rasatlarT Ta551\'éa 5auylab. 50‘n8ra rebkarl rariibcla cbluan5bcellr.

K.eknr51Y wbnlcla Funk5lya bar blr cbayililicla boSb rauartlarclan nubxa
of"b wncbun o0‘2-0‘218a TurolJaal uHacH, 50'n8ra ox1r8l rauyaTtni bo5lb
cblaaracH.

#1lnclu(le < 8(c110.b>

MI<l pnnlia(lnl m){

L

1r(n<o) {
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pnnlf(*"-");

n=—n;

}

1r((1= n/10)! = 0)
prianl:(1(1);
pnnlfF(*%(1", n % 10);
}

>01(1 waw ()

{
prinlin(123);

¥

Bu rnigollla pn'tc) (123) cbaslrlsaiia bwncM Ffunk5lya pnnlcl n=123
Arwai8a e8a. 41 12 Liy Ta1n1 lkklnclll pnntO §a wravacH. bo”b”awb 0‘218a
uayrharlla, 3 Il cb14aracil.

2.7. Ka2rya(ll anfrelka

M akka. Maxka clebranlan8an bllar! 1 8a 1en8 bo‘Hb, uol8an bklan 0 8a
1en§ bo"18an 50n8a ayHlacH. 8oclcla Ta”ka c3eb blMa lanlanéan bH 1 §a len§
bo'Mb, yol8an blllan O 8a len§ bo‘l8an 50n8a ayHlacH. Ta’rlian ko‘rlnlb
W nb/k!, soca TaBka 1kklnln§ claraJalarlclan 1borarclil.

Mabalan, ucblncbl bk1nolldan lMNarsH TaBka bo5H MLLU/b:

mn518ne(1 Ta8k=1;

Ta8K«=2;

Maskakr ko‘ptcba & artall bllan yo‘llanacH:

nn8lgne(l Ta$k=2;

\al& = Ta*K

Bu 1Mbolclayal o'28arnyYcllwng oxHMan 1kktcbl blHclan na“b”™an bat-
Ta bllar 0 8a 1en8 bo'lacH. Ox1Ilclan 1kklncbl bW o‘r§artaycH.

Yana b\r 11501:

cb & =OxLlL /* yokicbh & =0377; */

MaywuTlld, OxFF 41ytaHwn§ LWnar ko‘nw5bl 11111111, ya’'w 0377.
Bu TaBka o‘r8arumycbl oxiMs1 8 blnTt 0'28arHnna5clan, uol8anlarlMl O 8a
0 ‘rmaracH.

BLUH 1 8a o‘rnal5b:

uns51™ne(l Ta$k=2;

na85 |[=M A8K;



Bu rwaola ox1Man kkincb1bll 1 §a o‘rnallac!l. Pol§an bitlar ulyTal-
larl o‘28arTaycll.

BMn10 §a o‘rnall5h:

nn$r'ne/l Tagk=2;

nag8s & =~MAS5K;

Bwu 11501c!a oxlrlclan 1kktcbl bk 0 8a o‘rmalfacH, sol8an bllar ylyTa!-
larl o'28artaycll.

BlMM1le5kan8a oTnaiisb:

nn518necl Ta$k=2;

Ha25n=Ta8K;

Bu 11501cla 0X1llclan 1Kk ncb1bk O bo'13a, 1 8a oTnalllacl ya 1boY3a, 0
8a oTnalllacH. Pol8an blllar alytal:larl o‘28artaycll.

H aTtTta S0clcla taSkalarw cbluarlsb:

#1lnclum(le<5((110.b >

#rclucle<cowo.b >

w( Tan()

{

mn518necl Ta$k=1;

w( 1

lor(l=1; 1<33; 1++)

{

pnn(C(*"\n %<l %u", 1, Task);
Ta8K«=1;

}

§e(cb();

re(urn 0;

}

HaTtTta bllarw cbuansb. Bulldn 15boraH 50nlar la5Y1rlan8ancla
yelakcbl bk 13borani ko‘rbal5b mncbun 13blalMacll. Mu$bal bulun 50nlar
KO‘8‘r1 koliga la5Y1lrlanacll, ya’nl bo3sb kocll nol8a len§ bo‘llb. sol8an bllar
5onwn8 JkkW K ko‘nnlsbl asoslla la5\'lrlanacll. Mab5alan. 3 kocll 32 blLl1
ra8y1n: 00000000000000000000000000000011.

Maniiy 50nlar "o‘5SblTcba koc!cla la5Yi1rlanacll, ya’ml Twm3sba! 50ML
1a5Y1MNcla8l baTtTa kocllar leSkan518a aykniirlacll. 50°‘n§ra 1 ~o'sbHacll.
Masalan, -3 kocHnin§ 32 bk 1a5Y1rl: 11111111111111111111111111111101.
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5onwn8 batTta blrlarlnl cblsarl5b ncKun 5xkicla 1 501 bWan & ataH
naryas! ekran8a cbl”anlacll ya 50n8a 5url5b » ataM “o‘llatlacll.

Oab1wur:

#lnclucle<51(1lo.b>

MOL(1 pl2ri(b|(5(2( c)

{

w( 1

nnslone(l K = 8*8ixeol (an();

1or(1=0; 1<K; 1++)

{

pnnar("%i'", c&1);

c» =1,

}

}

w( Taw()

{
prifn(bKs$(5);
re(urn o;

}

Bwu iadllr nalya8lcla 50n bklan ekran8a leSkarllarllbcla cll™ach. To‘§r1
lallbcla cXX”an3b mucbun 50nnln§ o‘21M1 ayyal aylaniirlb oHnacW. Puylcla8l
<la5llircla 50MM1l aylaniin5b ua bil(larw ekran8a cbluarl5b LUnk5lyalarl(lan

loyclalanu§an:
#1ncln<1e<51110.b>
w( re\erseb|(5(11( c)
{
w(x
n(T =0
n( K;

un5lonec! 1= 8*512eo0£(1n();
For@=0; T<1; 1+ +)

{

K=Cc&1;

w«=1;

w| =K;
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c»=1;

}

re(urn rmo;

}

Y01/ prin(bns(1n( c)

{

(L

nn518neii k=8*512eo0l (1n();
For(1=0; 1<k; 1++)

{

prin(F("%ii", c&1l);

c» =1;

}

w(Taw ()

{

in(T;

T =reyersaebl1:5(—3);
pruw(F("%wu\n", T);
prin(bk5(T);

re(urn 0;

}

KeyT£l wil50HT12cla berll8an 50nTn8 n bMinl o0°28aMirisb Funk5lya-
51 yaralll8an. Ma’luTkl, operalor ~ batTta blUarTt le5karl8a aylanMracH.
MaUunT bllarw lanlabb8a 1rkon bertaycH. Owylcla Tabkaclan &yclalanlb,
n bWn! leskarl8a aylanlr5b ko‘r5ainl8an:

#wclun(le < 8(clio.b>

w( wyer(_enin(ln( nut, In( bKK)

{

w(Taak=0;
In( bkyal=1;
\ybHe (bVix— > 0)

Ta8K |= bWyal;
bKyal « =1

}



relurn NnUwW N Takk;

}

\ 01l pnn(bk$(ln(c)

{

(g

nnglgnecl K = 8*812eol (1n();
For(l=0; 1<K; 1+ +)

{

pnnllf ("% {1", c&1);

c»=1;

}

w! Talin()

{

w(T;

prinlb1(8(5);
pnnlfC(*\n");

T =T1yerl_encl(5,3);
prinlbng(r);
reCurn 0;

}
2-bob bo )4clHl 3ayollar

IMK1 n-blMe operawrunng n Tu Ty Ko ‘nnisbl.

. 51Kl clo \yblMe operatori\yblle operatnclan yanitay a” ~Macl1?

&K1 Tor operalorlnlng ntunuy ko‘14msbL

3Hparwb cleb Mrag§a ayMlacl?

ConHnue operatriclan nlrta tay3acMa loyclalatlacll?

Break operatorMan 1 1 a TtasasacMa [oyclalanfTacl1?

0 -M5b 8ol operatOn bosb”an”bw "ayer§8a nralaé1?

fFunk5lya prooHpill e*lon yllsb ya Mmnk5lyat aw” kb o‘rladicla yan-

éay lar* bor?

9. AS8arcla I'mnkSlya becb “anclay Ay Ttal “ayllrrasa, wnl uanclay e‘lon
ALLBb Kerak?

10. K.ekur5lya Muna?

NSO WD
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2-bob boykHa lop&kTulaT

. Benl8an ep3 awsHkéa wututly bacl 1/n! bo'lSan kerTa-kellk

y186INrBIM K150bloYcbl éasLUl 1n21r18.

. ¥YTutly ball: x/n! bo'l8an kelTa-kelbk n la bacWn:M§ y1§‘tc1151w bl-

50bloycbl cla5LUr Mm21ns.

. Kinll8an n l1a 50M “aly o‘5uycbl ekanl|81M1 Tek5blruycbl <la5LLi

yaralTs.

. KirWilpan n 51tyolclan necbla51 wnH barl” ekanHEé1M 3\yiicb operaron

yoritaTMa bl3obloycbl éa5LUr LLI21n8.

. Keknwya yorinatTMa Pab5ka! wucbburcba§im bl5obloycbl T'unk5lya

wm21n8. Bu LUnk5lya yorclartcla ucbburcbakni ekran8a cbl™aruycbl
Mvnk5lya nwb, clablurcla Moyclalaning;.



3-bob. MA881YbAK YA 8ATKbAK
3.1. BIl o4cboyH T a 88lnlar

M as8s1y (n3buncHas!. Ma551Y - bwu blr LUrH ra4atlan§an Ta ’lutollar
latlanta51c!il. Ma551\’ TéekBH o0'28aruycbl LU5buncbaszl8a 105 kelacH.
Ma551Y la’rlitan8ancla wn, noTt! ya Tclek5lar cbe8ara51 ko ‘rSaHlacH.
Mabalan, 1ype LlUncla81l len§(b la eletetclan iboral a noTll Ta551Y 5bun-
clay e'lon ullnacH:

lype a[len§lb];

Bu Tax5u5 a[0], a[1],..., a[len81b -1] noTlar8a e8a bo"18an lype Llncla81
0‘28arnycbHarn1n§ e‘lon ylln15b18a 10°§‘n kelacH.

Ma551Y11n§ Har blr eletenH o'r rayatl8a - 1néek58a e8a. Ma551\'nT§
x-eletetrl8a TurolaaT  1MclekblaSb operal5lya5l yorclarwcla artal8a
05blnlacH:

nun=.,; //bnwn 50110 1nclexs
TYPE yalue=a[x]; //x-eeTeTtn10”6b
a[x]=yawme; //x-eleTeT§a yo2l5b

1néeks5 5HaHcia bullln LWr LjgyTaiini 4aylaracH8an bar “anclay Wbc3a
Ao‘Manl5bl TuTK1n: cbar, 5boH, T 1. 1on8. C cla Ta551Y eletetlarlning
1nclek5larl O clan bosbianacH (1 clan eTas), 1en8rH eletetclan 1boral bo‘18an
Ta551YT1n8 ox1r§l ele T e T N8 1nclek5l e5a - bwm lenSLU - 1 (len8L eTas)8a
l:en§. Ma551YnT§ 1 r[3] sbakicasl la'nid 1L LLIM8a 1e815bM 2[0], r[1], r[2]
eleterlarclan boralT1a551Y T anlulaycH.

Ma551Y cbe8ara5lclan ra”“b”an”a cbll15H (ya’nl Tay]uc! bo‘lta8an
eletetnl o'yl5b/yo218b8a wnnlb5b) aasllUr baJarllsblcla kuH1Tta8an
nalualar8a oflb kelM6LU TnTk1n. 8bnunila'klc/lab 0Y15H 10217 K 1, bu en§ Ko‘p
larsal8an xarolarclan biricHr.
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AS8ar 1a851Y 1M1151a112a151ya ~LLIn8anc™a eleTenllar cbeS8ara51 ko ‘r3alll§an
boU3sa, ro‘yxalclaél eletenllar 501 bu cbe8araclan katT bo‘lBbl TUTKT,
leklnor”™ bo'HSb1 TM TKT eTas.

M1501 ncbun, 1Mea[5] = {2,-2}. Bubolaa[0] \a a[ ] alyTalan anlulan8an
bo‘llb, To5 boMa2 ya-2 8alen8. A8ar tab51Y n2wunl§18a sara8anéa katroy
eletenl benl8an bo‘15a, “ol8an eletenllar O bl5oblanaclT:

Inl al0[10] = {1,2, 3, 4}; /\a 6 la nol

AS8ar notlan§an Ta551Ywn§ ray¥51clannt§ o‘lcbarlarl ko‘r5al:11tagan
bo‘l3a, koTpMalor 1oTtonklan Ta551Y cbe§ara51 aytO Talik anlalanacll:

11 a3[] =41, 2, 3};

Mab51Ycla Tnueba!l eleterlar 501 ya 5utrta51M1 bl50blash:

#lnclnne<8(iilo.K>

T(T1aln(

{

n!:8=0, k=0;

1 x[1={1,2,5-4,8, 9}

(or(w(1=0; 1<6; 1++)

{

1r(x[] < =0) conUnuwue;

K++;

8+ =x[Y;

{

pnn(F ("% a\n", K);

prinl:r(*%im\n", 8);

re(urn 0;

¥

Ma551YnT8 en§ kalla, en§ klcblk eleten(:1 ya o‘Ma A1y Ta 11M1 anlylasb:

#lnclmniie<51ii10.b>

IN(Taw ()

{

mneyq, m

HAoa(T!nm, Tax, 8=0;

Boa( a, b, (], x[100];

AbMen)

{

pnn(F("\n n=");
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8canl ("% (", &n);

1Ir(n>0& & n< =100) break;

pnn!:F("\n Xalo 0<n<101 bo‘H$bl kerak™);

}

pnnllf(*\n eletenHar Ulyta<:larwl kirtlng:\n");
lor (1=0; 1<n; 1++)

{

pnnlA“x[%a] =", 0;

8canl ("%, &Xx[1]);

}

Tax=x[0];

T n=x[0];
For(1=0; 1<n; 1++)
{

8+=x[1];

1Ir (tax<x[1]) Tax=x[1];
F (TIN>x[1]) T In=x[1];
¥
8/=n;

pnnllf(*\n Tax = %I", Tax);
pr4anlF('\n T In=9%/I", Tw);
prwllf("™no‘r(aylytal=%T", 8);
relurn O;

¥

Ma881Vlarnl na\lar§a agaH3b. Kaylar8a a”aii3b - bwu ber/li8an
Ko‘plab obyekllarnl b|ror-bir bel§Wan8an lariibcla uay”ainan §urublaSH
Jarayon1.

Mab51Ylarnlng naylar§a aJralll5H1 ularnlné ba’arlU”b 1e211§18a Ko‘ra
larylanacH. Kaylar§a a]raHsbnln§ n*n la slyo5la5bnl lalab uHS8an oicHy
wunll ya n*1lo8(n) la "~lyo5labSbt Talab a118an 1e2 u3mll Tay]ucl. OclcHy
nsunMar naylar8a a“rafsb 1atoylU ariMi W3bunHN3bck aulay bl5oblanacH,
cbunki 3oclcla ya kaka aléorktlar8a e§8a. MurakkablaSbnrl8an wwullar
Katrouy sonm operalSlyalarnl lalab ullacH, blroa operal5lyalarnlné o-‘21
Turakkabros, 3buwng mucbun mncba kala bo‘lta8an Ta55lylar mucbun
oclllly nsmullar ko‘prouy 5atara beracH.
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OclcHy mnBwular ucbra axo3” kale8orlya8a boYwacH:

- 0écly k1rk15b n3ul blMan naylar8a ajrallsb;

- oclcHy a“raH3b n5ul bllan naylar8a a‘rallshb;

- ockly alwa5bMn5b nsull blMan naylar8a ajraH5b.

OlWy MrMsk mnauH bMan naylar$a aJra(lsk

Ma551\' eletenHarl ayyalllan rayyor berM8an ya cla5llabkl kellna-
kerfklar8a bo‘lMnacl. 1=2 clan bo5blab, bar blr uaclarcla clabllabkl KelTa-
keTlkian 1- eletenl: cbi4arib olMnacll batcla layyor ke TTa-kerMknTé kerakrl
o‘rt8§a klrlb uoyHacll. Key T 1bTa8a ko'payacll ya b.k.

Kerakl .Joyni 1rlabb |arayonlcla, ko‘pro”. o‘n8clan blna po2ii5lyaclan
lanlab oln8an eleteTw wuraisb atal8a 05blrMacll, ya'nl Llnlab olln8an
eleterin,] = 1-1 ian bo5blab, naylar8a agaHb bo'ln8an 415Tn1M§ naybalcla§l
eletenl bManylyo5lanacll. A8ar lanlaboln8aneleteria[l] clan kaxabo4”a,
nT naylar8a aJrait5b A15718a “o”3baclllar. ak5 bolcla a|]] bTa po21{5lya8a
5urMacll, ranlab olMn8an eletenin1 eb5a naylar8a ajrallf8an kelta-Ke1llkning
naybaléagl eletenH bllan ulyo5laycllar. To'8‘r1 kela”18an Joyw 41cMrl5b
Jarayonllkklla rurlcba 3bar! bMan 1n8allanacrl:

a8ar a[/1> a[E] eletenH lopl8an bo4sa;

a”ar (ayyor kelTta-kelllknT§ cbap ucblla boYsa.

! 1], x;
for(1=1; 1<n; 1+ +)
{

x=[m; /* kTUUb a0151HT1/ 1021111 boY”an eleten(nl exia 5aulab
Llolari12 */

1=1-1;

>ybHe(x<a[]]&&]> =0)//40¢ ‘rl kelac§an Jonnl LWALM8b

}

ar+1] =all]; //o‘ng8a smneb

1-;

}

a(l+ 1]=x;/leleTten 1nl klrllsb

}

Olily (anla$k nTH bWan narlar%a a’raHxk

Ma551¥nTt§ TiMlTal eletenu {anlanacll batcla Ta551ynin§ blMncbl
eletenH bMan Joy altaSb{lnlacM. Keyln ]arayon 4o0l8an eletenllar bllan
rakroHanacl ya b.k.
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nll nun, n_tln,J;
Mor(1=0; 1< n—i; 1++)

ﬁmn =a[l]; n_nlin=1//TiMrallyTalnlulcnri8b

forO=1+1; "<n; N+ +)

Ir(afi<tw){rin=alld; n+t1=];}

a[n_tin] =ap]; //alt a 8b(1I8b

a[l]j=7vr7,;

}

OckHy alTa$klr!$k namH blMan nan>lar8a a’ralllH

Eletenllar]uilarl ox1r§l51clan bosblab Lilyo5lanalllyao ‘rin altasbinacll.
Nell'yacla Ta33rynTté en» kKlcblk eletenl:1 unln§ en§ cbapkl eleTenm8a
aylanacll. Jarayon 1a551Y nT§ ~o18an eletenl:larl bMan fayoT elwlacl.

For(w( 1=1; 1< n; F++)

For(lnl]l=n-1;}>=1;]-

*ai<al-1])

{T!r =all; al]=all-1]; a[]l-1]=r;}

}

BlIr oUcbaTH T1a58lylarnl Munk«lya paratelrlan 8llMa(la nraHsb.
Mas51lYclan unk5lya parateirl 51MaHiia MoyclalanSancla. 'mnk5lyanln§ bb
rincbl eletenll8a koT allacb uralllacll, ya'w Ta551Y baTTa yatl agres
bo‘yicba wuralllacll. Buncla Ta551\cla8l eletenllarnlng tiClclorl baulcla-
§1 axborol yo”olllacM, 3buning wmcbun T1a551YTM1n§ o‘lcbatlan baslcla§l
Ta’mTtoinlalobWa paraTe!r 51ralclanraHsb kerak.

M1301:

Ma551ynlng barcba eletenllarl cbluarl151n:

#1nclucle < 8(110.b>

#lnclucle <kl:clHb.b>

Inl ForT(In( a[100])

{

wl n;

prinlrC-("\nEnler n:");

8canl(""%(1", &n);

For(ln! 1=0; 1<n; 1+ +)

af[l] = ranin()%HOO0;
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re(urn m;

\o1(! pnnia(ania[100], N1 n)
{

For(wl1l=0; 1<n; 1+ +)
pnnll("%(1", afl]);
pnnlrC(*'\n");

}

wlwart()

{

T ( a[100];
n;

n=rort(a);

pnnlia, n);

re'nmnt 0;

}

funk3lya8a T1ab51Y bobSblanlbbl wcbun ko‘rbal:ikicll wrall”aw  1mrayH

(aclreb bo‘>icba n2aT15b). MTk51ya Tana5lnin§ operalorlarl 11150bl8a Tas51lyY
o‘r8an5bl TnuTkln.

funk5lyalarcla blr o‘lcboyH

50nM Tab5lylar ar8mteT 3Hailéa

15blar1l18ancla nlarnT§ cbe§ara51M1 Ko‘r5aT15b 5baH eTax.
M1501. Mas51Yclan barcba Jull ekTeniiar cbluyarl151m.
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#tclncle <81(1lw0.b>

# Incincle < NcUMEb.H>
yoiA Cort(an1af], 1 n)
{

MFor(wll=0; 1<n; 1++)
a[1] = ran(1()%100;

}

Mo1(1 prAr((ari af], 1 n)
{

lMor(n11=0; 1<n; 1++)
PrLIM(C (%", a)).]);
pnnlr(*\n"™);

}



n1Oely(1nlafl], n( n)
{

1n1]=0,1, b[100];
For(l=0; 1<n; 1+ +)
1r(@afg%21=0)

{
bl =a[[];]++;
}
Mor(1=0; 1<]; 1+ +) a[1 = b[1];
re(urn J;
}
M(Taln()
{
a[100];
1N( n;

pnnlrf("\nEn(er n:");
8canl("%cl", &n);
ForT(a, n;

prin((a, n);
n=6ell(a, n);
pnn((a, n);
8y8(eT("pamn8e');
re(urn O;

}

fFunkslyalarcla blr o'lcboyH 3onH Tas33Mar ar8utenl 3slfallcla 18b-
laH18ancla mnlarning cbe8ara51M1 ko‘rsal15b 3barT eTa3. M13ol larluabicla n
0‘lcboyH yekroHar blMan bo§‘Hy LW nk3lyalatlia’nitasbniko‘rlb cM™artr.

YektOrnln§ n2unH81nl at"1lasb Mvunkslya51:

Aoa( Toh_yec(in( n, Aoa( x[[)

{

Aoa(a=0;

For (1nl 1=0; 1<n; 1+ +)

a+=x[1 * x[|I;

re(nt 8Ur(((lonble(a));

}



fFunkslyalarcla blr o‘lcboyW waS51Ylar saylarlnycbl Al>wallar 51Fancla
baTt keWM5bl TuTK1ln. M1501 wcbun 1kkl yekior yl8‘1ncb5T11 bl5oblo\cbl
nTk51lyanl ko‘ratlr:

YOI 5uT_yec(1n( n, MoaC a, Hoa( b, Hoa( c)

{

For(ar( 1=0; 1<n; 1++, c[1] = a[»] + b[1]);

}

Bu Nmnk5lya8a unyMa~kba turoJaal ALLUGb T v T K 1

Hoa( a[] = {1,-1.5, -2};

b[]={-5.2,1.3, -4}, c[3];

8nTt_yec(3, a, b, ¢);

PoHnoT. PoHnoT 4ly Tallw bl5oblasb Funk5lyasl poly cleb notlanacH.

Protoiipk

clovble poly(clomble x, T1 cleSree. clonble coel15[]);

Algebralk poHnoT koeNe[5lyenilarl coel5[0], coel5[1], .., coeNe [cle-
8ree] 1ab51Y eletenHarlcla berHacH.

M1501:

#1nclu(]e <8(cHo.b >

#wclucle <ta(b.b>

/* polynorwal: x**3-2x**2 + 5x-1 */

w(TaT(yY o102

{

nomble array[] ={-1.0,5.0,-2.0,1.0};

cJovble resukK;

re8nl(=poly(2.0, 3, array);

pnn(F("Tbe polynoTtlal: x**3-2.0x**2 +5x-1 a( 2.0 18 %1Mn", re-
8uK);

re(urn 0;

}
3.2. Ko‘p oYcboyH Ta581\lar

Ko‘p oUcboyH Ta581\1ar (a’r1l. 1kkx o‘lcboyHTa55Mar Tat TallKa-
cla Tarrl5a yoki]ac!yallusbuncba518a 105 kelacH. 3aityallarnlng 1nk5laH-
2al5lya M 6b Lolcla5l,1KK1 oYcboyH Ta551YM1M8 eleTenHarl ta551ylarclan
1bora{ bo‘18an blr o‘lcboyH Ta551Y T ’rlii8a a&05lan8an.
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M1501 ucbun 1kk1”*akOr ya ucb ublunclan iborat bo'l8an bauyi“|ly 1lur8a
1e§13bH d Ta551YnIng bo5Sblan§ycb “yTaHan “nyklaflcba Ko ‘r5allil5b1
TMTKLnN:

foal <3[2][3] = {(1, -2.5, 10), (-5.3, 2, 14)};

Bu yorny unyIcla§l alytal bensb operakOrlan8a T03:

é[0][0]=1;c1[0][1]=-2.5; c1[0][2] = 10;

&[1][0]=-5.3; c1[1][1]=2; c![1][2] = 14;

Bu ulyTaitarw bkla ro‘yxa{ bHan bosH ullsb T TKT:

WMoalcl[2][3] = {1,-2.5, 10,-5.3, 2, 14}

1nk51all2al5lya yorclatlcla bo5blan§Ucb uylytallar anl”lan8ancla
Tabblyning batTa eletetlan8a A>T1albensb 3baH eTab.

M1501 ncbun: x[31[3] = {(1, -2, 3), (1, 2), (-4)}.

Bu yorny “ny\Mas1 Ly Ta1ben”b operatOrlanga 105:

x[0][0] = 1:x[0][1]=-2; x[O][2] = 3;

x[1][0]=-1;x[1][1] = 2; x[2][0]=-4;

1n1151a112a151ya  yorclatlcla bo5blan84cb uylyrtallar anl”lan8ancla
Tab51YM1n8 blnncblinclexk5l cbe§arabl ko ‘r5allil5iv Sball eta5.1ekln ~ol8an
1nclek5lar cbe§aralan ko-r5aiil5b1 5ban.

M1501ucbun:

Momble x[][2] = {(1.1, 1.5), (-1.6, 2.5), (3, -4)}

Bwu rrMsola aytO TaHk ra”s3bcla uakOHar 501 ncb8a 1en§ (3eb oHnacrl.

Puylcla81 ko‘racM8an Tl150HT12cla Jaclyal kTMHb, bar blr "alOrnt§
Tak51lTal eletenH anlylanacrl:

#T1clu<le <8lclio.b>

#1clncle <3lclUb.b>

M(rtaTt(){

Inl a[4][3];

w( Tax;

n(L1;

0r(1=0; 1<4; 1++)

{
For(]=0;]<3; ]++)

{
pnn(F("'a[%c1][%cl] =", 1,B;
8canl(*"%cl", &a[l][1);
}
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pnn*r(*\n");

3

Mor(1=0; 1<4; 1++)
{

Tax=a[l'][0];
ForO=0; 1<3; ]++4)
IF (tax<a[l]lY]) Tax=a[l]W;
prrirf("% (1", Tax);
}

8y8leT(""paun8e™);
re(urn O;

}

funk&lyaoa ko‘p oYcbatl Tta$m\larnl wuxalikb. Ko‘p oYcbatH
Tab5lylarw Funk5lya8a wraiiabc3a barcba o‘lcbatlar parate!rlar 51Faiicla
nranllsb! kerak. C nHcla ko'p o'lcbaTtH Ta55lylar awuylaw8bl bo‘ylcba
Tay]uit eTas. A§ar bi2 bir necbla 1nclek58a e§a bo‘18an Ta551Y LU laY51/a-
5ak (tabalanm, Ta5 [3][4]), bu cle8anl, blr bk o‘lcbatH Ta5 Ta551\17
1aY51MacHk, bir oUcbaTH [4] Ta55M ar e5a unln§ eletenllarlcHr.

IYHBol: Klaclral: TaTl8aw wuralA5b (rransporiiroyka ylsb).

AS8ar yoi1d 1ran5p(1nl a[][], 1 n){...} Mmnk51lya5t1n§ 5arla\ba51M1 anlyla-
5ak, bu bolcla blr runksiyasa notaymt o‘lcbarcla8l Tab51Y T u2arl5bnl
xobla8an bo‘Hb Molarw?2. AtylatS5bl18a ko‘ra, Tab51Y biroYcbaTH bo‘lMsbl
batcla uning eleten!:larl blr xIM vrw LU k™a bo™H3bx kerak. Ma551¥T11 uraiisb-
ha unii8 eleteniannlng o‘lcbarlan bauykla bat bHon nar5a cleylTa8an,
5bnwing ucbun kotpMakor xat cbluanb beracll.

Bu tuattonln§ en§ Hoclc3ayecbltl Funk5lyanl umyMa8icba anluylaSh-
CcHr:

yoM 1ran5p(1lU a[][4], 1 n){...}, bu bolcla bar b 5alr oYcbarw 4 bo‘-
lacH, Ta551Y ko‘r5alklcblanwng o"lcbat! e5a bl5oblab cbluarflacH:

#uwclu(le <81cHo.b>

#1lnclucle <81liiHb.b>

con8( w* ~=4;//§lobal o‘x8arnycbl

yol(1 lmpul_array(Inl afj[14], 1 n)

{
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For(l=0; 1<n; 1+4)

{

*or0=0; ~<n; ] ++)

{
pnn(r("a[%n][%iA]=",1]);
8canl (" %ii", &a[|l[1D;

}

pnndr(\n™);

}

Fo

I pnnl array(in! afJ[ay], 7 ( n)
{

en( 1, ];

For(1=0; 1<n !+ +)

{

rorO=0; ]<n; ]J++)

{

prwii("a[% U][%ii] =", 1,1;
pnTr ("% crl, a[r][1D);

}
pnnllr-(\n™);
}

}
yoH1 (ran$p(w ( afJ[14], 1M( m)

{

ryr,

For(ln( 1=0; 1<n; 1++)
For(In(]=0;]<nn ++)
n(i<n

{

r=a[l][n; a[l]W=all[1]; an][=r;

}
}

In(taT()

{
In( Tax[K][!Y];
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w!n;

pno*F('\n n=");
8canl ("%n", &n);
Ilnpu!_array(was, n);
(ran8p(Ta$, nj;
prinl_array(tas, n);
3y§leT(""pan8e™);
re(urn O;

}

M1lsollana5lcla ucb o‘lcboylk\aéral: Ta(n(5aw ucb o‘lcbo\N yektor§a
Ko‘payHn5b fFunk51yas1rf ko‘rlb cLU ~arTr:
yolll utn_yec(Aoa( a[3][3], Aoa( b[3], Hoa( c[3])

{
For(t( 1=0; 1<3; 1++)

{
c[1=o0;
For(w(]=0; ,|<3;]1+4)
e[M+ =amn]*bll;
3
}
3.3. Bel8lH axboro( ya $a(r'ar

8a(rlar. C ia bel81M TaYwmTtoHar wucbun cbar {uri “abul yllin§an.
Bel181M axboroinilaslir eHsbiia bel8Mar, 517V'o1M o‘r§armycbMar \a Ta{nn
kon5(an(alar sabul yllingan.

M15011ar:

con5( cbar c="c’;

cbar a, b;

C <38l 3a(r - bwu nol-bel81 - \0 (noWertTalOr) - blMan w8allannycbl
bel§llar Ta33Ku. Kol-lertlnalornlng§ bolaH8a wuarab 5alrnlng§ aralcla§l
urunfsy anlulanacll. Bunéay Ta53K'la8l eletewlar 5o71, 3arr 1a5Y1lil8a
para8anc'a, bkla8a ko'p.

81Tyolll Ta551\'lar umylcla8lcba 1w(5lar2a(51lya ullinacrl:

cbar capHal[]="TA8BHKEKT"; Bu bolcla ay(owa(lk ra\l5bc!a Ta851y
eleten(larl 3ot anlulanacll ya Ta551Y oxiM8a 5a(r ko‘cblnsb "\0' 3Tyoll
10 “‘5blMac)l.
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Yuuoncla8l wlllaHralllyaw “nylcla8lcba atal8a 05b1rl5b TU TKT:

cbar capifal[] = {T"A"5"H''K,'E">,"T"\0'};

Bwu bolcla 602 oxlncla \O' 51lrnyoH aw” ko‘r5allli5bl 5baH.

PiTa( berl5b operaton yorgaTtlla 3arr8a Ay tal bensb Tutkln
eTab5. 5arrnl Ta351Y 8a yok! k!I'1iA5b payTlLUa, yok1notlanlrl5b yoriatll a
Joyla8biirlsb TMTK1n:

#1nclucle <84iit0.b>

#Tclncle <81iiNb.b>

AN( raarg)

{

cbar B1[10] = "'8(I"'1N8§1";

1nl k=81reof (51);

prinilf(*\n%8 %", 81, K);

cbar 82[] = "81:nné2";

K = 81xeol (82);

pnnll("\n%8 %ii", 82, K);

cbar 83[1= {8, U\ 'r", V, 'n, '3', "\0'};

K = 812e0l(83);

prin(r("\n%»8 %<1", 83, K);

cbar *84 ="8(rirn24";//8a(r ko‘r8a(klcbl, nnl o‘2€ar{linb bo4YTtay/l

K=81lreol (84);

prinll"(*\n%8 %/i"*, 84, K);

8y8(eT("panse);

relurn O;

}

MNalya:

5nn8l 10

5rnn§2 8

5lUn83 8

5:r1rs4 4

KeyTsl T150Ma klnul8an 50‘réan berH8an bariin oMb 1a8bla8b iia3-
LM benl8an.

#lncluine <81iw.b>

1 Talln()

{
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cbar §[100];
8canF ("'%8", &s);

L1
For (1=]=0; K[1] '=10"; '++)

1r@g[u! ='c"
8LL++1=x»[!];
all="\0";
prinll(*%8", 8);
re(urn 0;

}

Har 3a&r '3' clan laryM 5lwyol mucbra8ancl!a. n] po2i5lya8a yorlMacH ya
layal S5bunclan 50‘n§] ning ~iy ta1l 1 8a osbacl. Bu unylcla8l yormny8§a exyl-
yalenl:

IF(5[1] !=C)

8l =8pl;

1++;

funk8lyalar ya $a(rlar. Funk8lyalarcla 5alrlar 15blall8ancla ularnlng
cbe8ara51M1 ko”r3aiisb 8barl eTtab5. 5arrlarnlng n2munH81nl bl5obloycbl len
LLnK51ya81M1 umya8kba la’rlllaSb TM TKT:

In! len(cbar c[])

{Int T=0;

For(t=0;c[T]! =0 T ++);

re(yrn T;

}
8bu LUnk51yaclan Foyclalanll8an cla5LUrT keliiratl2:

#1nclucle <8(cHo.b>
In( len(cbar c[])

{

T(T1 =0;
\ybMe(c[T++]);
re(murn T —;

b

In( Taln()

{
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cbar e[] = "Pro TeTpore!",;

pnTA™\n% (1", len(e));

re(urn 0;

}

Bu 1unk5lyanin§ 5lanclall yarlanl;l 3lrlen iieb alala(H \a bu unk-
5lyaclan “oyclalanl5b wcbun 5rnn8.b 5arlayba faylclan loyclalanl5b lo-
21T .

5alrclan nn5xa olMsb Ivnk51lya5l 3”rcpy T C Hrcla “uyMa”kba ra’ninabb
TMTKLN:

#lnclwuite <8((1t0.b>

yol(l 51rlen(cbar 31[], cbar »2[])

{

1n( 1= 0;

nyblMe(82[1]! = "\0") 81[1++ ]=82[1];

s1[[]=s2[1];

}

w( Taw ()

{

cbar 81[] = "aaa";

cbar a2[] = "(clcl";

81rcpy(81, a2);

pnnlA™%a8", 81);

re(urn O;

}

Narna:

o3

Berll8an 5alrnllebkarl8a aylanl:1rmycbl M'mnk5lya:

re\er8e(cbar 8[])

{

N(ec, L, 1;

Mor(1=0,]1=81rlen(8) - 1; 1<]; 1++,]—m

c=8[lI;

8[M=*L;

3l =c;

}
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KeyTs1 rr3ollrwrck T yalorni 8 “akOr ox1n8a uloycbl 8 TKCAT(8, T)
Mmnkslya51nl ko‘nb cbiaalw 12

8lrcal(cbar a[], ([1)

{

T},

1=1=0;

\ybWe(8[1] '="0")

1+ +

\ybMe((8[1++]=1LU++]) '="\0"

}

3.4. 8o‘rlar TaxknYar!

8o‘rlar Ta$$yil kalri(1$b. C 1UKla 5o‘rlar Tab5lylarl 1kk1 o‘lcboyH
51tyolll Taz3M ar 51Malia la’rliianackl. M1301 ucbun:

cbar nate[4][5].

Bwu larlilyoritiaticla bar b1 5 labaritan iborai bo‘18an 4 1a 50 Ta351yY
kTl acll. 8o‘rlar tas5lylarl “nylcla8lcba 1m113lal2al:51ya ulllrn3b] TMTKLN:

cbar Nete[3][8] = {"Anyar", "M1rkotd", "YusnlL.

Bu 1a’rillla bar blr 50°r ucbun xolraian 8 bayl Joy a]Jralllalll ya bar bir
50T oxin8a'\0' bel§151 uo‘ylacrl.

80°2lartab5lylar11Mil151ar2alslya ~LLn8ancla 50°rlar 50111 Ko ‘r5alllTa5Mgl
TuTK 1. Bu boliia 50°rlar 50T aytOTaHK anlglanacrt;

cbar coTp[][9] = {"koTpyuler", "prinl:er", "karlnc!)"}.

Puylcla81 cla51luriia berM8an barlbMan bo5blannycbl50‘rlar ro‘yxau bo-
5% cb1™anlacll:

#1clucle <alio.b>

Inltaw ()

f:bar a[10][10];

cbar c="a’;

in'1;

For (1=0; 1<3; 1+ +) $canl ("%8", &ap]);
lor (1=0; 1<3; 1++)

1r (@[1][0] ==c) prT ("\11% 8", ap]);
rellrn O;

}



Owylcla8l clabrircla lMan norni, lalabalar ro‘yxail ya mlarnln8 babolarl
knulllacH. Oaswr bajar8ancla Mokl ol8an lalabalar ro‘yxan boslb cbb
uarllach:

#1llcin(le <8(ctvo.b >

ll‘l( Taw ()

{

cbar a[10][10];

cbar &[10];

w ( k[10];

S5canl("%8", &5);

ror (In(l=0; 1<3; 1++)

{

8canl("%8", &a[l]);

S5canl("%cl", & K[l]);

h

ror (In(1=0; 1<3; [++)

Irkrl] ==2) prin(rwd\n", ai);

re(urn O;

}

funk51lyalar ya 8o‘rlar Taxxn lan. 8alrll TtaH3lylar mnk5lya ar8u-
Tnenin 51Malicla 15blaiil8ancla 5arrlarnlng mturwy Mrmnl‘l§1 aTt”™ Ko‘rbarl-
15k! sbari.

M1301 larlseblcla xiyony 50mclaSl sariiar 1@551Y1M1 allFbo bo‘ylcKa
lariiblas5i Funkblysblclan fFoyclalanll8an <leblnmil ko‘rlb cbMarT2:

#T1clun(]e <8(c110.b>

#nenne T 10

yol(1 sor ((1n( n, cbar a[][T])

{

cbar c;

n(y I

ror (1=0; l<n; l++)
lor (] =l+1; l<7; T++)
Ir(afli<arn0n
for(1=0; 1<T7; 1++)

{



c=a[l][1];

a[l][1]=all[1];

allll=c;

h

h

w(Taw ()

({:bar aa[][t] ={"Awoy", "Oainasbey", "Boboyey"};
80r((3, aa);

1or(t11=0; 1<3; 1++) prin (I ("%s\n", aa[l)]);

reimnt O;

}

3.5. 1rlasb xa (allbla8b

1kk18a bo‘Hb 1/laxb. Onya81 asllriia lariiblanS8an Ta33”a 1KKi8a

bo‘Hb Kalk 3onni121a3b al8orkrl asmslcla TrH8an Funk3lyaclan foyclalanlsh
kelHrHSar:
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#wclwle <3sMw.b >

#1 nclcle<conto.b >

w( bsearcb(in( a[], I key, 1n( )
{

mTl, 12, T;

T1=0; T2 =n—1;

«'bMe(Tl< =712)

{

T=(T2 +T1)/2;

r(a[t] ==key) relvurn 7;

1? (a[t] >key) T2 =— T;
wr(a[t] <key) T1 =++T;

}

remrn —1;

k

! Tan(wn( ar8c, cbar* arg\[])

{

n(T;



Tla[] ={5, 6, 9,11},
T =b8earcb(a, 7, 4);
pnnlf("%cl”, T);
8elcb();

re(urn O;

}
KeyT§l T150LUa 3bm NITKS1yanT£ 3aHar ncbun \arlanii kellrf~an:

#1clucle<8(iit0.b>

#1MNclniie<8Irin8.b>

#lnclniie<conio.b>

#(1leiine 8lxe 5

in( 8{rb$earcb(cbar a[][$12€], cbar key[], 1M( n)
{

in(tl1, 12, 1, pr;

T1=0; T 2=n—1;

nbMe(tl <=712)

'{r= (T2 +T11)/2;
pr=8(rctp(a[t], key);
W (pr ==0) relldrn T;
Mpr=-1)12=—0r1;
W{pr ==1)11=+ +T7;

}

relurn -1;

h

T ( Ta]nnn! ar8c, cbar* ar8yf[])

{

w(T;

cbar a[][812e] ={"aaa", "aab", "aac", "aain"},
T=8(rb8earcb(a, "aab", 4);

prinlr(*%(1", T);

§e(cb();

relvrn O;

}

Terkor (ar(1bla8b. Owylcla8l <laHlicla lerkor lariiblasb al8orHrl8a
ab0zlan8an Funkblyaclan loyclalamliSan. AlSorllmilng Toblya/l Shurn-
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clan 1borarkl, &‘yal yelakcbl elewenr lamlanadl. Funk3lyacla yetakch) ele-
Tenl: mFallla bo3blan8Ych eletenllanlanaél. Sbunclan 50'N8, 1ab51Y IKK|
f1518a afravlacH. Yelakcbl eletetclan klcblk eleTewlar paa: M3T78a, Kalla
elerenllar ynuyon 91518a ro‘planacH. Sbunclan 30°n8, rekrSlya ab061éa al-
§orkT lkala ~15718a alablcla Lo 1larach.

#lnclude<8(cl w.b>

#lnclniie<conto.b>

w (af] ={5, 4}

yoda 5180r((T( k1, T1 K2)

{

1r(k1<k2){

T(1] k;

*=K1; ] =K2;

\yblle(1<])

{

ml(a[k1l] > a[1]) {{++; connue;}

=[(a[k1l] <al]) {]— ; con(wwne;}

k=alll; a] =a[1]; a[1]=K;

k=a[k1l]; a[kl] =a[l]; a[l]=k;
8As%or!(k1, O;

$a8or((1 +1, K2);

h

}

IN(taln(t( ar8c, cbar* arg\[])
{

w(lL;

8L8or((0,1);

ror(1=0; 1<2; 1++) pnn(r("%cl", a[1]);
8e(cb();

remt O;

}

3-bob boyk!w aa\'ollar

1 5a*r 51tyolll Tab51Yclan Naniiay Fary, ullaclT?
2. B o‘1cbo\b 1@551ylam11M151aH2aT51ya All~b nbmllant ko‘rSanns.
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NOo gk w

[e¢]

B o

Ko‘p oUcboyH Tab51Y 1a'TiA xvEElyallardl M kelHrins.

Ko ‘p o"Icboyl Tab51ylar IM151d PAlSlyeb] xva/Blyallarl

&lrlamil 1ud51aPaBlya Mieb vedard i ko rS5aHnS.

50'rlar 1a551Y1 uanclay k1rkilalll?

(2anclay LiHb blr o*1cKoyH 1a551ylar fortal pararelrlar Slialicla 155la-
nHSbl T TP

Paniiay silllb ko‘p oYcboyH Ta551ylar iartal paratelrlar 51/Hca 15-
latlli3bl TMTKIN?

Salrmllariiiash vsukar).

8alrlar funkSlya parartelrl SHaHcla

3-bob boykka lop$MuTular

Benl8an 1a551\' Mally kataymycbl exkanl8lnl lexk5Sblrm\cbl MnkSlya
w21n8 ya clazlvrcla FoyclalaninS.

. Malr/Banl \ektOrg8a ko‘payHr)sb {unkslyas5li rdng ya clailicla foy-

clalawns.

. BerH8an 5alr 1elevon rasiatl ekanHEIN1 at™oycbl J/1Tk5lya 1m21in8 \r

dablncla foyclalamng

. Benl8an 5alr o'28arnycbl ekanHS81M lekSblmychbl FunkSlya 1nrt§ ya

dablurcla &yclalamrg
BerM8an Jutlaclan en§ ~5sa 50'r ajraHb olwychbl Mvnkblya 1mMrT8 ya

3xlncla lyclalaing
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4-bob. BTKLIXT1XAbBAK
4.1. 8lruk(ura (a’'ni

0 ‘2éarnycbNarninNg yo'sblrcba (uriarl. 8rrmkwra - w1 xurH Lr-
east Ta’'lurtoiar bkksHw-MNgan wrcr. 51lrvklvra Har x4 rurcla§l ele-
Tenrlar - kotponenralarclan lboral boMadl.

Blr xIM Incla8l eletetlarclan rasHk1 HOpuycHl Tab5lylarclan Farupj
oYaros, S'rvkrmralarnlng ra™Hk1 ermycbllan bar XI bo TBHLT 1 TK T \a mlar
Har xIM notlaw5H1 kerak. MaSalan: otboriia8l royarlaming ro‘yxaHuw LUr-
15H ncHwvin yararf8an 5*rukrura kotponewalarl upylclaélcHa:

royar noT! (cHar[20)):

18]l narxlar (lone);

5orl5H narxkn prol5enr Hi5ob1cla (fioar);

royar parnya5TtT18 Ha|t1 (ul);

tOYarning K1irlb kel8an yaun (cHar [9]).

«OTtborcla81 wn/arlar» SlrukluraSiclagl eletenrlart Sanab o'HBH cla-
yoTlcla cla5ivrcH| HOtonlclan 5Ha eletetlarnTt£ LUM ~o‘5bM8an. 8HvNSa
ab0blalb, koTponeTtalar Har uanclay rmr8a e8a bolBHL T TKT.

§lrvkrvralar upylcla§loHa larlemSHL Tv TKT:

8(rncl5rrmlurall _rmir_notl

{Eletetlar_larllan}

Ma5alan:

51ruc! balO

<
I

Wl year;

cHar ToTH, clay,

I3

Yuuonck Ko'rlb o4r8an 1150111 ~my~a”*kHa yo215H TUTKLn.
51ruc! §oocl5 {

cHar nate[20]; / *notlaw5sbl*/
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1or8 pnce; Av18ur]l narxkr */

foa* percen!; /*narxlar % */

Tl yol /* Oyar pallya51 */

cbar dale [9]; /* FOYarwng kirlb kel8an yauii*/
b

Oeblurcla L rihTa vcla8l o'r8arnycbl Lpylclagl 3bakMa kTllacll:
8(rnc( Tn2l11ta_notllclenuiikalorlarnlM§_ro‘yxall;

Maszalan:

51l 3ale 31, 32;

M1301 mcbwun:

51rucl coTplex

{

clovble real,

clovble 1Ta§;

I
<

Bn 11501cla koTplek5 50T 1a5Y1rioydbl Slvdlrall Lr cotplex knu-
118an bo‘Tb, koTplek5 50M basalaly ~5muu 1a6Y1rloyadsl real \a TaybuTt
A5 125Y1rloyb] 1Ta8 KoTponellalanclan lboral(Ur.

Konkre* 51rvkllralar bu bolcla upylcla8lcha {asylllanach:

51cl cotplex 518T1a, ally

Ov\1c1a81 1150!cla ka5r 501125\ ‘rio\cbl nuTeraror - Sur'alya clenorl-
nalor - Taxra] kotponenl:alarl(lan boral 5(rnkllra 1aiM kelnrli8an;

51ncl Fraciion;

{

Tr nNUTeraor;

1T clenoTinator;

ém boMa konkre! 51rukilralar ~“mykla8lcba 1a6Y1rlamSbl TUTKIN:

51nacl Fraciion bels;

Slmvkllralar larkKlanS8an(la konkre! S5lwkllralar ro‘yxainnl kinllSb
TUTKIM

81rmucl5hwCurall_wr_norw

{Eletenllar larifarl}

KonkreC_51rukwralar_ro‘yxaii.

M1501:

5Ticl 3lien!
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l

cbar nate[15];

cbar 5urnare[20];

UIT year;

} 3slWclenT_1, 5Wclenl; 2, 51muclenl_3;

Bun bolla 3rmuc™et S51lrmklliraH LUr bllan blr8a mcbra konkre! SNemkiura

KTl acH. By sL:ivkluralar Sliclen114lll L ate[15]), Matllya51 (5urnarte[20]),
L8 T8an yLLIéan (year) borai.

81lrukwrall Wr ratllaneaniia wr notl ko'rsanlTay, konkre! 31rmkwi-

ralar ro‘yxall ko‘rsallllsbl T TKT:

81lrncl

{Eletenllar_la’rlllarl}

Konkrel 51rukwralar_ro‘yxall.

Pryl(3a81 1a'ml yoriiata wucbla konkre! 5lruvkwra kxrkilac/l. lexin

51rukilran Wr klrwlTaycll.

51l

{

cbar proce550r [10];

Inl Freyunency;

niteTory;

Inlclsk;

} 1BM_486,1BM_386, CoTpas;

§lrukluralar§a Turolaa(. Konkre! Slrvikluralaria’rlanfancla ta551\;-

lar kabl TKk51all2al151ya yin15k1l T TKT. MaS5alan,

KT:

31rucl cotplex 518ta= {1.3; 12.6};
51nacl 8oocl5 coal5= {"pkL,ak”, 40000, 7.5. 220, "12.01.97");
B1lr xINM 1wurcla8l 51rvkllralar8a ylyta! bensb atal 1™ ULO'UN&a5b T T-

51micl cotplex alla; alFa=518Ta;

bekln 51rmkilralar ucbmn 5oMBebl11r15h atallarl anluylanta8an.
81lrvkwralar eletemlan8a upylclaélcba Turolaa! ullsb TuTkln:
8lrkwranoTleletenl NnoTl

’Kvyla atall’ 3lrmkwra eletenll8a turojaal ulllsb atall éeyllacll. Bu

aTal uays arallarl blMan blr8a en8 ymuorl meityorlkka eSa.

M1501
51cl cotplex alla={1.2, - 4.5}, bela= {5.6, - 7.8), 5187a;
518ta.real =allareal +bella.real;



518tanta8=alla.lTtae+bell[anTas§;

Konkre* S51rviklvralar eletenllar! claslurcla aloblcla k!Irkll3bl ya cH1Nanl-
15H1 rarmr. Pv=>1cla8l 11501(3a x121alcbl 51mmkivrabl kTl acl:

#rclucle <5(clio.b>

5(ruc( etplo\ee

{

cbar naTte [64];

lon§ eTp loyee 1

floal 8alary;

cbar pbone[10|;

T ( oliice_nuTtber;

} \\orker;

Y01 8bo\\_eTploee(eTployee \\orker)

prr(Ff("\nl18t!: %8", >\orker.narte);
pru(Ff("\nTele6T: %8", \Yorker.pbone);
pnn(f("™\n\oTer: %\ii'\ \\orker.etployee_I(1);
prin(C("\nOyMk: % ', \yorker.8alary);
prin(T("\nOM8: %", ~orker.ollice”nuTber);

In(taTt()

{

~orker.etpKtyeek! =12345;
\yorker.8alary=25000.00;
\\u)rker.olice_nutber =102;
prin(f("\n 18t 1:");
8canl("%8", «&\orker.narte);
prr(r("\n (elelfon:»);
8canl("%8", &\\orker.pbone);
8bo\¥_eTploee(\\orker);
re(urn O;

}

81rmk(mura\1\ (urw k!T1(18b. 8l:rmkwrayly UMl kiril5b<3ayana blr 1T-
kornlyaNel yorc3atcH! 5082 CypecleF yaralacH. 8lruklurayly LUr kTl §an ya
Yay(a notlan8an Hol ncHun 1arl”wylcla8l ko‘riiisSHSa e8a boYacH:
1ypeclel 3lruc({eleten(lar lanii}



51rvkwra LN

Maszakn:

(yperief 81rucl {

ounble real;

(lonble 1Tas§;

}

coTplex;

KeMnl18an uwplcla S5lrvkiirayYly wr ya mn8a be”Masb klrkacll. Bwu
bel18/1abb oruaH 51rvkllra Wirlcla81 o2 8armycbllar xdcll sbunclay aclclly
notlan8an 5lrmkuraYly wr kabl KiriiShb TUTKL M.

M1501: coTplex 518Ta, allg;

51klvrayly Lr8a clabTirabl lypeclel yoréatMa noT beracll, 5bu bllan
bir8a. n 1kktcbl not8a baT 51l yorclatcbl 502 orugH e8a bo‘la oladl
Mi50l larlugblcla raSiorial ka™rTtné Slrvkllrayly LW nT anlalaSbnl ko‘rlb
cl”arwr:

(ypewel $1rvicl ralonal_lraciion

T ( nutera(or; /* 8ural */

1M( clenotlna(or; /* Maxral]*/

} l'raclon;
bu yeriia raciion - 5lrvklrayly MNirnt8 bel8MawSbl lypecle- yoréatMa
klnTlToucla.

8rrvklUrayly Wrlart 5lanclaH ko‘rdMScla KIM(15 wcbun raHonal
lracHon 15b1aHlad'1

4.2. 8(rnk(uralar \a taxxMar

Ma851ylar 8(ruk(uralar eleten(lan 8lMal(la. Ma551ylartng 3lrvik-
Wralar eletenll 51MaHcla 13:1allM561 bech uaniiay ulylncblHk LU 8'cMrraycH.
B 12 ywioricla 51tyoll taS5l1ylarclan oyclalawiSHil KO ‘r/ik.

Owylcla8l T1150icla laroéa benl8an nwMaYly ]15Tnl  1a5\1rlo\cbl
kotponenl:alarl N 17 Tab5a51 \a koordIna@larlclan lbora( 5(rukllra Ki-
rkM8an bo‘Mb. NuaTNINg koorc/lna@lar Tarkar™acba bo‘l8n Tabolra51
bl5oblangart:

#T1clucle <8(iit0.b>

#1ncn(le <ta(b.b >

8(ruc(
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{

riouble Ta$8;

Aoa! coorc![3];

} pow(={12.3, {1.0, 2.0, -3.0}};
(taln()

{

1N( w

floa* 8=0.0;

lor (1=0; 1<3; 1++)
8+=poTl.coori[l]*poln(.coor(l[1];
pnn(C("\n Ta8ola=%Tr", Burd));
re(urn O;

}Bm 11501cla polTt 51rmkrrabl not512 srmkwra/l wr oruall anlidan-
8an bo'Hb. ylyrallan 1M151aH2a5lyayoréat”™a awNlanalll.

8(rnk(uralar Ta$$l\lan. 8lrmkwuralar Ta55Klarl oiicly Ta55lylar
kabl 1a5Y1rlamalll Yuuorl(la kiM1118&n S5lviklrall LWirlar a5061(1a uyyl(1a8l
Slrmkuralar Ta551\ lanw k1niASb TMTK™N:

5(ruc( 800(18 H3¢pOOY];

coTpkx &1 [80];

Bu laniarcla M3! ya 51 5Slmmkllralar notlan eta5. eletetlarl
SXrvkrvralarc3an [borar TaS5lylar notlanchr. Konkrer 5rrukriralar norlarl
bo‘Hb, 5er[0], 5er[l] ya bokarolar x1rtar sllacll. Konkrer 5lrukruralar
eletenrlarl8a uwny”a”~cba Turolaar ulllnack: zer[Olreal - 5er 1a551Y1
b1Mnch1 eletenrlnlng real NoTH KoTponenra5l18a Turojaar.

Punylda§l t150llla nusarayly J15tlaml reSylrloycHl Srrvkrvralar a551y1
ktrilacll ya bu nnralar 515rerabl ucbun o™k Tarka2l koorllnaralan
(X¢ y, 29 blsoblanacll. Bu koorcllnaralar smylclaS81l lormmlalar a5061(1a
b15oblaracH:

T =XT ,Xc= (EXT)/T; y=Xy T/T; r={"r,T)17\

#1nclucle <8riito.b>

8(ruc{ parHcle

{

clovble Ta$8;

clomble coorcl [3];

k
m(taT()



{
81mmcl parHcle wa88 polnl[] ={20.0, {2.0, 4.0, 6.0}, 40.0, {6.0, -2.0,

6.0}, 10.0, {1.0, 3.0, 2.0}};

N5
8(ruc( par(lcle cen(er ={0.0, {0.0, 0.0, 0.0}};
in(I;
\ = 8lreol(wa88_poln()/812eol(wa88_poln([0]);
Cor (1=0; 1<\; 1++)

cen(er..wa88 +=wa88 poln([l].Ta8s;

cen(er.coorii[0] + =T1a58_poT([1].coorn[0]* Ta 88 poln([l].Ta8s;
cen(er.coorii[1] + =1a88_po!n([1].coorii[1]* Ta 83_poln([l].Ta8s;
cen(er.coorc![2] +=1a88_po!ni[1l].coor(1[2]* Ta 88 poln([l].Ta8s;
}

prin(F("\n Ma88a Tarkarl koorcna(alarl:");

for (1=0; 1<3; 1++)

cen(er.coorii[1l]/=cen(er.ta88;
pnn(F("\n Koorclwa(@ % %I\ (1+1), cen(er.coorii[1]);

}

re(urn O;

}

4.3. 8(ruk(nra xo88alan

8(rmk(nralar ya vnk8lyalar. &{ruklUralar funk3lyalar arSurenl;larl

31&Nclayokl FunkSlya sayzarnycKilly Ta! Sffalicla kel3b! Tv Tk T. Bunclan
lasb™an vnk5lya ar§utent Sllaida 8(rvkwra rl(la8l 1ab551Y kelsbr
TUTKT.
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Mi1501 ncbun koTpleksd 50 TornHLW bl5oblasb Masllnw kelirarl2:
Sounble Tocnl(coTplex a)

{refurn 5°rl(arreal*areal +a.1tag8*anta8}

1k kKoTpleks 3om y18 Irt1Sir b15oblasb Mnkslyabl:

coTplex aclc)cotplex a. coTplex b)

{cotplexc;

c.real=areal +b.real;

cntTa§=anta§ +bnras;



rellrn c;

}

M1501

#1nclucle<8ullo.b>
#1ncluile<conlO.b>
lypeclel »1ruc(

{

cbar nate[20];

IN(year;

} person;

perkon olll person”person a[], 1M( n)
{

in(l;

person 8=a[0];

for(1=1; 1<n; 1++)

il (a[l].year > 8.year) 8=all];
reurn §,

}

\'01cl prin(_per80M(per80MmM 8)

prin(l("nate %5\n", a.naTte);
prinir(‘year %", 8.year);

}
T( Taln(

|{oer80a a[] ={{"sTin", 34}, {"bobbl", 45}, {"pi", 56}};
person 8=o0l(l_per80n(a, 3);

prin(_per8on(8);

Be*cb();

relurn O;

}

Funknyac™a bHMa 3rrvkllra wri(1a8l o'78arnycbl My TaiiT 0'28ainT5h
TN TKINeTas, lekin tab51y eletewlan Lytannl o' 28l Irl5b T TKT:

#1Mcln(le<81/10.b>

#1nclmcle<conto.b >

84ruc( £00(18 {
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cbar narte|20];
1on§ price;
Ooal percen!;

b
Y01/ cban8e_percen!(81rucl 8oocb a[], 1M( n, Aoal percen()

{
n(z
for(l=1; 1 <n; 1++) a[l].percen(=percen(;

}
YOI/ plriri(_§O0M8(8(rmC( §OO8 8

{
pnn(F("%8 %lcl %r\n", 8.nate, 8.price, 8.percen();

}
y0lc a1l _pnn((8(rnc( oocl8 af], 1r( n)
{
T(L
For(1=0; 1<n; 1++) prin(_§ooWs(a[1]);
I
in(tat()

{

8(ruc( 8oocl8 af] ={{"8T 1(*, 34, 0.5}, {"bobbl1", 45, 0.7}, {"pK", 56,
0.8}

all _pnn((a, 3);

cban8e_percen((a, 3, 0.5);

all pnn((a, 3);

§e(cb();

re(urn O;

}

8(rnk(nralar ucbmn xolravan Joy a]ra(l8b. 51rukura nckvn aralt-
8an”oy Ka]TlM ~nylda§l atallar yorclarlcla anl™Masb Ty T K In:

812eol (5(rvkTral_1wvr_notl);

812eof (31rukllra_nowl);

81/eol 31rukllra_notl.

Oxarg81 boMa 8lrukiura no Tl Ubiia cleb Maralacd/. Hoclanileé Wrl amlifa-
nlb, ba]jrw bl5oblanall.

M1301 ncbun:



812e0F (8*rncl S00(15)

812eof (1ea)

81reof coar

Murakkab lurlar, ya'nl 1a551Ylar ya 51rvkwraH LWrlar ucbun xorira8a
ralab nlarnt8larll8a bo& TY/Ir. Masakn, clajkle array[10] 1a rilrxoviraiian
HO*512eolbaylpy ajranl5b18a oHb kelad/l

8(ruc( nux(ure

{

1n( H;

lon§ 13

cbar cc[8];

k

Bu ra’riFbar blr 5lruc( T1xLre wncla81 obyekr xollraia 512eol (1512
eol(lon8)+8*512eol(cbar) bay( oy e8allabblnl koT3aracl. O byekTT§ aws
baltlTt smyl(1la81 atal bl5oblayclT:

512eol(5I'mmc( T1xLre)

Xonran! (ek18la8b. 51rmkural LUr klrllH5b1 by LUr ucbun xollractan
Joy aralll5bl8a oflb kelnaycll. Har blr konkre! 5(rukura (obyekr)
(a’miran8ancla, 37 obyek( ncbmn eleten(lar (urlarl8a yarab xoviraian Joy
aJra(lla(f. Xo(lraclan Joy 2lcb ajrall8ancla 8(ruklWlra ncbun ajra(l18an Joy
ba|iu bar bl eleten(vcbun rarur bo‘18an xo(lra bajrlarl y*§ 1rd 518 (ens
bo'lacl. 5bm blMan blr8axo(lraclanjoy 21cb ajra(fTabM8l baTt TmTkin, ya’'iw
eleten(lar oblclabosb aylarbaT siolell Tu TKIM. Bu bo'sb Joy keyln§l
eleten(nl xo(lra Lu15marl g uabu! ullin8an cbe8aralan bo‘ylcba (ex151a5b
ncbmn Nold TlacH M15ol ncbun bu(nn urcla8l eleten(lar min aclreSlaréan
boSblan5a. by eleten(lar8a turolaa( (erroy atal8a osbHIMacH:

#rclucle <8(cMo.b>

8(ruc( foo

{

cbar c;

w(L;

cbar §;

I3

w(Taln()

{
prr(Ff("Foo ba]t1=%cl", 81xeof (Foo0));



re(urn O;

}

Ne lya:

foo bayrw= 12

Konkre! S5lkiuralaml Joylasbuyl8a ba'2l kotpllalorlarc3a #pragta
prepro”™essor cbrekilyas! yorclanucla 1a'31r oUka213b TMTK1n. Bu clrekitya
Any1(ja81 sbakllla:

pra8ta pack(n)

Bu yeriia n Mg dlytan 1, 2 yokl 4 8a 1en8 bo‘H3bl TMTK1N.

pack(l) - eletenllar bayl cbe8aralarl bo‘ylcba lexl3lasb;

pack(2) - eletenllaml 50‘rlar cheS8aralarl bo‘ylcba lex131a5h;

pack(4) - eletenllaml lkklMan8an 3o0‘rlar cbe8aralarl bo‘ylcba le&l-
lasb.

MaSalan:

#1clncle <$(ér0.b>

#pra8ta pack(l)

51ruc(foo

{

cbar c;
my
cbar §
b

wlTaln()

prin<:iI(¥foo bajwul=%(!", 3xeof00));
re(urn O;

}

Maya:

foo ba]ri=6

4.4, Ab3lrakl lurlarw 1a8\1rlaSb

ATaly Tabalalarnl yecb13bcla, 3bm 30bancbmn T05 bo‘l18anTa’ lutollar
Urlardml atylab o b uplay. Oebllrcla by LWrlar Slrvkilrall Wrlar SiFatla
1a5YIrlanedl. 8o‘n8ra 5bu LUr blMan bo§‘ Ty batTa Mnkslyalaml lariab,
kmLLbxona boslM MNlnac. Mlzollarlug5lcla kasrlar bllan bo§ My, absrrak! ir
Knl:at12. Kasrlar msiic3a anyMa™! lvnkslyalanu killla T12.
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Inpwn(() ka3r 50T KI1MSh;

°n (() kabr EOMML ekran8a cb1/an5b;

alinO kasHarw yo‘5blsb;

anb() kabrlaml ayll15b;

Tu k() kabrlarml ko ‘paylnsh;

c/lyxcle() kabrlaml bo‘H6b.

Ouyl(lafl naswr klrkll8an LWnk5lyalar yorclarl|la kasrlar blan 13b-
1a5b8a 1T Eal bo*la/

#1lnclninie<»(110.>

#Tc!niie <5(cllb.b >

(yperiel 8(ruc( ratlona!_lrac(lOn

{

n( nuteralor;

1(clenoTTalor;

} lrac(on;

rackon 1npwu(()

g_l'l(l\;

'rfacHon clr;

prin(4A"™\n 8ura(:");

8canf ("%n", &clr.nutera(or);
pnn(4"Maxral:");
8canf("%in", &14);

ITM\==0)

prnn(F("™\n Xa(o! NO1 taxral");
exK(O);

}

clr.clenotlna(or=\;

re(urn wr;

}
\01d oun((Crac(ton ir)

{
pnn(r("Kagr");

pnn(F("%n/%c! \n", nr.nutera(or, (1r.clenotlna(or);

}

lrackon aclc! (F'racnon clrl, M'rackon clr2)
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{

lracHon ir;

vr.nutera™or=clrl.nutera{or * dr2.denotlna(or+ clrl.denoTtlna-
lor * r2.nuntera(or;

Vr.lenoTTalor=clirl.denoTlna(or * dr2.cdenoTina(or;

re(urn c'r;

}

lracHon awub (Frac(ton wrl, Mracion r2, lracllon * pir)

{

[racHon c'r;

clr. nutera(or=virl.nutera(or * c'r2.nutera(or- c'r2.nutera(or *
(1ri1.nenotlna(or;

cr. ienotta(or=(lrl.denoTlna(or* c!r2.clenotina(or;

re(urn Ar;

lNrac(l0n Tml( (Mrac(lon irl, Frac(on Mnr2)

{

racHon cir;

clr.nutera(or=clrl.nutera(or * (1r2.nutera(or;

vr. clenotlna(or=érl.clenotwa(or * dr2 £<enoTtlna(or;
re(urn clr;

}
lrac(ton di(le (Frac(ton cli, l'racfon cl2)

#rac(}on clr,

mr.nutera(or=cll. nutera(or * cl2. JlenoTwa(or;
vr.nenotta(or=cll. genoTtTta(or * (12. nutera(or;
re(urn c'r;

}

In(taw ()

{

lrac(ton a, b, c, c;
lrac(on p;

pnn(r("\n Kaar kln(T18");
a=1npn(();

b=wpn(();

c=aclcl(a, b);



on((c);
c=T1unl((a, b);
onl(c);
c=V1yWe(a, b);
on((c);

reiurn O;

}

4.5. 81lruk{urawng bosbpa 8lrukluraclan (asbkl 1opl$bl

8(rukura o‘r§aruycbist Tayclon 51fa(lla. Murakkab S51mvkluralarl
bo3H ylllsbiia olcHn mw rasbkH elllYcbl oclcyroa 3hviklvralaml e’lon sllb.
Keyin e3a uvlaml bMasbnnab orsaH 3rrukllran! bo3H ~LW3b Ta3acl8a
TnyoisicHr. Mabalan, §“HcHrak 51rvkllrazl, Tollr 3Trukllras!, wraHsb
korobka5151rukwrasl ya bo3b™a S5Lvikuralaml bo3H MUb. key T e5a nlarw
blrlasbrish oruyaH ayrotobll 5lmvklrazlMl sur”3b so‘yH8an TtabSalanl
yecll3bw ancba o3onb3bHracH.

Puylcla81 Tx3o0Ma oclcHy rnmala 51rvikllira5l yaralll8an. §o‘n8ra Toclclly
nusla yaraHHb. nning 1ddlcla rayla 51nii8a 1e815bH o‘28arnycbl8a la'rif
ber118an:

#1clu(le <3(o.b>

(ypetief 8(ruc(

{

T(X

T(y:

Poln(

(ypeneF 8(rmnc(

{

Po1M1p;

roal! \y;

W¥Poln(

m(rtarT()

{

FPoT(X ={10, 20, 1.5}

pnn(C(‘coorii x=%(1\n", X.p.x);

prin(g coorii y=%(1\1|", X.p.y);

prindYyel8b(ay=%T", X.ny);
6—< \vaC— 81



re(urn O;

}

Masalan, (0‘§‘r1 (oT/linrcHak cHi21Marclan 125811 (op8an. CH121g e3a
1wl nusra orsaH anlulanacH. Har blr nuyra X ya y koorcltalalar yoriiata
anlulanacH. Punyiiaé! clabllircla o Trburcbak 5Srrvkwrasl ko‘rsal;118n. To‘8T1
roTtburcHak cHa8orial bo‘y Icba KK 1nms™a \a 1KK1H Ton yorclarlcla amlcla-
rnacH. 5bMnT8 mncbun oM T bar blr Tk}aw ng x, y koorcllna@larlil 5aMabsH
ncHun nuM(a 5(rvkllra51 e’lon ALUngan.

\ny(a ya (0°8‘n lo'r(bnrcbaknTt8§ eYon yllin15bl

#1MNclncle<8((1w.b>

(ypetiel 8(ruc(

{

n(x;

T(y;

PoT(;

PO1MN( K P O1M((1M( x1, 1N( y1)

{

Poln( p;

p.x=x1; p.y=yl;

reiurn p;

}
(ypetiel 8(ruc(

I{Doll'l( p1, p2;

T(a,b;

Kec(@ng1le;

K.ec(an™1le KKec(an8le(1ln(x1, 7 ( y1,In(x2,1M(y2)
{

Kec(an8ler;

r.pl =KPoln((x1, y1);

r.p2=KPo1M((x2, y2);

ra=x2 —xi;

r.b=y2 -yi,;

reiurn r;

I3

T ( Per(Kec(ang8le p) {reurn 2 * (p.a+p.b);}
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w( 8y(Kec(an8le p) {re(urn p.a * p.b;}
N(Taw ()

{

Kec(an£le X;

X =KKec(ang§1le(tO, 20, 50, 80);
prw(F("Pente(r =%n\n", Per(X));
pnn(C("¥ura=%(1", §a(X));
remrn 0;

}

Marya:

Perlte(r=200

Ynra=2400

Perlwelr= 10

Yura=6

4.6. Blrla$bralar

Srrukwralar8a ya™T1 wxbuncba, b - bMasbTa LW5Sbuncbazl(Ur. Blr-
lasbTalar vnlon x12talcbl 30‘21 yoréatMa kiilacl. M15ol ncbun:
vn10n

?

lor§ b;

T(1];

cbar c[4]

Ib'Ne ;

Blrla5bralarnlng a5051y xusm5lyall Sburiclakl. unin8 baTTa eleten(lan
blr xJ1 bo5blan§’ 1cb aclre58a e8a bo* 1ladi

BlrlaSbralarnlng a$osly aialllklarliian blrl, xoira blror U15rmung ~y-
Tallnibar x/ WWrcla81 Liy Ta 1 Sbakcla ~arasb mklnH81clac31r.

M1501ucbun umylcla8lcba blrlaSbra:

11rnon

{

foal: F;

vn518nec! 1on8 K;

cbar b[4];

}ia;



Xoiiraga MF=2718 basaily 3on ymborkak. uwng icbk] Ko‘mmi5blml
KoWV1M1 i yorclalicla ko‘M15b1ud2 yokl aloblcla bayllarcla§l ulyTa{larrn
.b[0]; M.b[1] ya bokaro yorclatlcla koT15b1w12 TV TKT.

Puylcla81 clablur yorclatlcla blrlaSbra xmbublyaiinllek5blnsb TMTKIN:

#1clnine <8l<liob>

enut pay(ype{CAKO, CHECK};

Klruc({

paylype p*ype;

unon{

cbar carclf<4];

1on8 cbeck;

2
}nlro;

mn(rart()

{

TFo.p*ype=CHECK;

Info.cbeck =77;

5m=>1(ch (wlro.p(ype)

{

caBe CAKB:pnnllr("™\nKarla bMan 10'1a8b:%8", Tlo.carcl); break;

case CHECK:pnn(r("\nCbek bHan (0‘la8b:%lcl", Tlo.cbeck);
break;

}

re(urn O;

}

Malya

Cbek bllan 10135b: 77

BlrlaSbralar 1tkonlyallannl ko‘r5allsb ncbun b™o3keyO inkSlyaSlclan
Froyclalaw5bil ko‘nb cbluarl?. Bu M'mnk5lya bio3.b SarlaybaH Mayllla JoylaSb-
8an boTlb. Lylcla8l pro(oiip8a e8a:

1( bro5key(T1);

M5 20 8§ operalSion n21tlcla xinyony klay15bwing boNUNL klaYlarvra
buleri8a TayunTtor yo2lll5b18a obb kelacll.

A8ar Tunk5lya8a bro5key(0) “bakMa TuUrolaal slln5a ya buler bo‘5b
bo‘153, blror Kla\ 13b bo5LL5b1 kuiilacll, a8ar buler bo'’s5b bo'lTta5a, Cunk-
5lya bu(erclan kK k1bayrH koclnl o‘ulb, bulvn 50N 51laiicla saylarachb. Funk-
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5lya8a bro5key(0) 3bakMa Turolaa! ulllnsa ya buFer bo‘sb boY3sa. b>ror
KlaY15b bo3sll3b] kulllacH, a8ar buler bo‘sb boUYTtaxa, LLUnk8ya berclagl
nayballlagl koclw “aylaralll. Funk5lya8a blo5key(l) Sbaxlcla Turxyaa!
ull™b buler bo'5b yok1 bo‘5bra5H81M1 atla5b8a 1rkon berall. A8ar
buFer bo‘5b bo'ltab5a, vnk3“ya bulercla8l naybalclaéi kosn) “aylaralll,
lexln bu Koc! buFerc3an o‘cblrHTayll.

Onylclaél clablur buler8a kellb LWSbuycbl kolllarmi o”b. Ton lor8a
clliarl5b8a rkon beralll:

#lnclniie <81clo.b>

#incwmiie <blo8.b>

mitarT()

{

mnn

({:bar bb[2);

I i

} cc;

un81?necl cbar Acn, asc;

prin!f("\n\n C1rl+2 bMan cblL15b.");
prinlir(\n Kla\ !>brl bosll, kocHwW olln8§. \n");
prinif(\n 8CA\ ||JA8CW");

prinig™\n (10) (16) (10) (16)");

clo

|{or|nlr("\n");

cc.H =bo8key(0);

a8c=cc.bb[0];

8cn =cc.bb[1];

prinlr("e4(d %3xH ||%4i %3xH |", 8cn, 8cn, asc, a8c);
}

\ybHe(a8c! =26 || 8cn! =44);

relmt 0O;

}

Bn éasllllla cc notl blrlasbta kwlll8an bo‘lb, cclil eletenHS8a
bro5key(0) LUnk3lya51 nalyaSl1 yorflalll. 8o‘n8ra nalyaning aloblcla bayllarl
5cn ya A§CIM kocMar 51/Hcla Tonkor§a clluarMalll.



IMK1 t0 26 AS5CI1 Koc! ya 44 5cn kocl payclo bo‘lta8uncba CLri+2 Kla-

Y15-1arl boS5HTa8uncba) riayoT elad.

Karryacll Ttay(lonlar. flarryacll Tayclonlar S5lrvkruralar ya blrlabSb-

Talar TayclonlannTt§ xm5uSly boHcWr. Karryac3l tayion Ttniian8ancla
nn118 n2unHs1 birlarcla koT5aH1alll (bulln T/ bar kon5Slanl:a).

M1501:

#uclucle <$mHo.b>
8(ruc(:

{

w( a:8;

w( b:6;

} xx={64, 64};
In(taT()

{

pnnC("\n%(1", xx.a);
pnnlr("™\n%cl, xx.b);
re(urn O;

}

~Narya

64

0

farryanll Tayc3onlar ixHyony bulun 1ur8a 1e815b1 bo‘HSbl TM TKT.

Karryaclll Tayclonlar aclrebIl oll$b Tm TKT eTab. Xorlracla rarrxac3fl
Taycloniarnijoyla5bHn5b koTpMaror ya apparalura8a bo8‘ I

Karryaclll Tayc3onlar yoriatMa rarryaclll TaS5lylar bosll UMb

TUTKT. Yngoncla ko‘rf18an 50nnT§ baTtTta bxlarlll cblyarlSb claSlUrirm
Unyiaa8icba yo215b TMTKLInN:
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1Mclncle<5((Ho.b>
#uwcln(le<cowo.b >
3(ruc( bH

{
vn518nec! 1n11:1;

h
nn8l8necl prin(bi($(n( c, »(ruc( bl pp[l)

{



11M518Mecl 1M( 1;

nn518necl k= 8*812e o0 F (T();
Cor(l=0; 1<k; 1++)

{

pp[l].1=c&!;
prin(Fr("%in", c&l);

c» =1

}

re(urn k;

}

w(TtarT()

{

un518neclin( K, 1;
8(ruc( bk pp[100];
k=pnn(b1(8(—5, pp);
prin("\n");
For(l=k—1; 1 >0; 19
pnnEC%<!, pp[in);
pnn(r("%cl”, pp[O].]);
8e(cb();

reiurn O;

4-bob boyk/ra wyolar

1 SErvkrurant8 nTurTy Ko‘rimssL

2. Sxavkluralar Nanay 1nblall2a15lya silinacl1?

3. 8lruk(ura eleTenuariza saniiay Turcyaa( ~Nlnac?

4. 8lruk(ra8a koT5alkkb 1aT1i.

5. Blrukura ba]riyTtii&y o‘lcbanagl?

6. 5lrvkllralar lakiblcla8l TaS5lylar eleten(larl8a “aniiay Turolaa(

ullnacb?

7. 8(rvkllUralar Taz51Y1 Nanitay Tk5laH2a(51lya NLUnach?
8. Blrlasbralar xo5balardll ko‘r5a(T8.

9. Karryacll Ttaynon cleb ~anclay Tayclonlaraa ayClacH?
10. S1rvkuralar orab17a81 TnoSaba(lar.

87



88

4-bob bo‘yrcHa lop$ilvnular

Abkunelll (15rT, 1n&MN8an yll, ylyNan ball, a/e$la* ofla baH)
SIrvikurablll  yaralne. sirnkimra Iwiclagl 1aS51Y yarallné. Kot-
$aiilean rasatll eletenlw oHb reSH1an§ \a ko‘rSalll&n wnTllyaH
elerenl(lan 50'n8 eleterii 50 ‘5HINS.

XocHT (1511, layo2irt. 1m8418an yll, oyHk Tao3sHO 51rvkluraStl
yara1n8. 51lrvklura mrijcla8l 1a$5ly yaralt8. Ko‘rSanl8an Matllyalt
eleten!w oHb 1a5H1am8 ya ko‘rS5anl8an ra”atll eletenlclan 30‘n§ ele-
Ten! No'5HTS.

Matlakal (noTl, poylaxH, aHoll 50111. eS8alla8an Taygonl) 3lrvkur-
ab11 yaraun8. buukuwra urcla8l 1ab51Y yaralng. Ko ‘rSaH1£an aHoH
Sotclan k|cH1k bo‘18an eletenlll oHb 1a5H1an8 \a ko‘rSaH18an noT8a
e8a bo‘18an eletewiclan 50'N§ eleTew 4o'5HTS.

Baylal (noTi, na\lal HIM, pnl blrH81, yalula kr51) Slrvkwrablul ya—
raHn8. 3Hwukwra Mricla8l Tab51\’ yaralln8. KoT5aH18an noT8a e8a
bo*18an eleren1nl o‘cHIN8 \a Myl oxT8a Kk1a eleten! ~o'5HTS.
1n50n (15711, yabHa5H Tanrll, leldion rayarw, yoSH1) S1irikivrabl ya—
rann8. 5Huklura Wrcla8l 1a551Y yaraHn8. Ko‘rSanlSan yo§HSa eSa
bo‘18an elerenlnl o‘cHirin§ ya berH8an leleiin rasartlcla8l eleten!-
clan oldn eleten! Lo‘5HINS



5-bob. KO ‘KBATK1CHbBAK, MA881YbAK, F1NTYK81¥AbAK
5.1. Ko ‘r$a(kklllar

Ko ‘rka(klcblar. Ko ‘rbalklcK - xollra uya51718 wmnlkal aclreSi 5a™May-
cH8an o‘28arnycbl Ko‘rsalklcb operally xoriraéasl blror-blr o‘28awycbi
Tay|ucl bo‘TBbx TUTK1N bo‘l8an brar-bn-Joyn1 bel8/aycH. KoTSal;klcblar-
nlng ~Nytaianw o0°28aMrisbnl Sbuvnclay wrH Yarlanl:larcla uo‘1lasb TUT -
KINKL1 b cla5trnlng To5la5bmycbanH81LL o”bbacH.

Ko ‘rSalklch, oclalcla wir8a e8a bo‘lb, ~mylcla8kba e’ lon yllinacH:

<wmrning noTl=>*<ko‘r5alklcbnlng noT) >=<clabrlakl ylyral>

M1501 ncbun:

T *pr;

cbar *aH'a;

By bolcla ko‘rsalkicblar noaw”™ s1>Tal8a e8a bo‘lalll. Ko ‘rSalklcblar
la'nfdan8ancla mnlarning Lirlarl koT3arll3b! S5ball. Ko ‘rSalklcblanu 1nkbla-
H2a151ya yll™b, ya’'w boSblan8‘lch AytaHanT klmilsSh tTutkln. Ma’lut
Licla8l blror-blr 028armycbl aclre5l yok1 M 11X LiyTal c35lad My Tal
boMH3b! Tu TKT. Ko‘rbalklcblar8a bosblan§‘lch Tax5u5 ~yTaH
berHsa, bunclay ko‘rSacklcb bo‘5b ko‘r5alkkb cleb awwla/l.

B rror-b1r o*28awycbl acires51M olllb bataa vl ko‘rSalklchb8a Ny Ta 15~
faHcla berl5b ncbmn «& » operatori”o‘1lanaci.

M1501:

1n11=100;

1IM*p =&1;

mn518nec11on8Tl *nl1=Mb'bb;

M1501:

#rclucle <8(c110.b>

w(rtaT()

{
T(1=123;

89



M *p==&I;

prrir("\n 1=%n p=%p", |, p);
1n!] =456;

p=«*y;

prwllrf(™\n 1=%& p=%p", p);
reiurn O;

I}(ellb cbluacH:

1= 123 p=0012FF60

] =456 p=0012fF48

Teskan operatOr - «*» bo‘Mb, kor5alklcbcla 5anlanayol8an aére3 bo‘yl-
cba nya silytain8a turolaal 1IBb iTKOwWw T beracll.

M1301:

11 1= 100;

T(*p=&1

e . 1=*p;

M1501

#uclncle <51c110.b>

n(ran(

mnll=123;

w! *8l=&1;

pritir("\n 1=%wm *8L=%n", 1, *81);
4=456;

pnnlr(™n 1=%( *81=%(!", 1, *8);
*81=0;

PFAMAM(\M 1=% 1 *8L=% (1", 1, *81);
remt O;

}

Kelb coXuacH:

1=123 *51=123

1=456 *51 =456

1=0 *51=0

5.2. Ko ‘r8a(klcblarnlng X088alan

Ko ‘r8alklcblar v8licla o‘1ka211ac118an ataHar. Ko ‘rbalklcblar nsuiia
vnar atallar baMarsb TUTK1nN: IKreTtenl (++) ya clekreteT (— ) oper-
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alS5lyalanw baatMa. ko‘rSaliklch A=>Tan Ko‘rSalklch Tunyaal A118an lvr
n2unnH818a ko ‘payacl yok1karayacll.

M1501

w*p 1r. a[10];

plr=&al5];

plr++; /*=a[6] eletennnln§ aiire518a */

pl—; /*=a[5] eleteniinln§ aclre518a */

0Oo0‘5b15 ya ay1llSh blpar arallan<la ko‘rbalklch ya iU wmrining
Liytanm 15511rok ellSbl TuTkln. Bm atal naryas”™a koT3arkkb salyrall
dab11abkd51clan ko‘r5alli8an eleten(lar 50M18a ko‘proy, yokl kaTtros bo‘lacll

M1501:

Wl*par1, *plr2, a[10};

UM1=2;

pml =a+@ (-4); /*=a[6] eletenMwn§ aclre518a */

p*r2 =plrl-k /* =al[4] eleteniinlng aclre518a */

Ay 1I'Bb atallck bl«a wr8a tan”mnb bo‘18an 1xlla ko‘r5alklcb 15511rok
el T TKT. ATal nalYa5linillria e8a batcla kaTtaymnycblya aylrmny-
cb1 0112611581 clab11abkl Lr eletenclarlling 5o0T18a 1enS. Bunclan laSbhuarl
a8ar blrlncbl aclre5 klcblkrou, boYsa, u bolcla nalua Tanidy ylytal8a e8a
bo*ladi

M1501:

I *prrl. *plr2. a[10]:

1my,

prl =a-+4,

pxr2=a+9:

1=plrl -plr2: /*=5%

l=pAl - plr2 /*=—5*

Bar wrea laalvull bo‘l18an 1kKKka ko‘rSalklch Lilytallanu ==. !=,
<, <=, >, >=artallan yoritaTMa o‘raro slyo5laSb T TKT. Bunia
ko'rSalklcblarnlné ylytarlar[ Sbuncbakl burvn 5onlar 51rancla oHb varalaél,
Nyo51a5b nalasiesa O (yol§‘on) yok[ 1 (ro51)8a 1en§ bo*1aL

M1501:

*plrl, *plx2. a[10]:

plrl =a+5;

plr2=a+7,

1Fpml > plr2) a[3]=4;



Bu nwSolcla plrl n1ng ~yTall plr2 Mg Mywallclan katrou, 3bunlng
ucbun a[3] =4 operalorl baJanlTtay solacil.

Kons(an(a ko‘r5alk’cH \a konklan(a8a ko‘r5alklcblar. Kon5lanla
ko ‘rbalkich apylcla8lchba 1a nianaci:

<UWr>* con51l<ko‘l5alklcb notl>=<kon5lanl;a Hocla>

M1501 ncbun:

cbar* coné6! key_byle=(cbar*)0x0417.

Bu T1l1501<la konSlanla ko‘rSalklcb klaylalura bolallnl ko‘r3alllyYcbi
bayr blan bo§*lan8an.

Kon5lanla koT3arkkb alyralllMl o‘28HI1MSb TMTkln etas3. lekrt *
atall yoriiatléa xomraclagl Ta’lutol uy~yTtarTt! 0'28aM1M5 TMTKLMN.
M1501 ucbun: *key_byle =’Yo* atall 1047(0x0417) aclre5 ~yTall bWan
blr8a klaYlalmra bolaldil HaT o‘28aHaracl.

Kon51lallla8a ko‘rsalkich smy ¥ a8icba landanachl:

<lWr=>con51* <ko‘rsaikicb notl> =<konSlanla M'oéa>.

M1301 ncbun: con5l1inirero =0; 1l con51* p=&rero;

Buko ‘r5alklcb8a * ataln! ~oTlabb TnTkln eta5.1ekTKO ‘rS5alklchbnlng
AyTau o'28aH1MN5b TmTkln. CHytar! o‘28artaycl8an kon5lan'a8a
Ko ‘rSagxlcblar umylcla8lcba KirAMacrT:

<UWr>con3l* con51l<koT5alklcb no11>=<konSlanra 1&cla>.

M 1501 ucbun:

conar oar p1=3.141593; Aoar conr* con’™r pp=&p1;

TurlaSb(lrfltaoan ko‘r3arkkb. TurlaSbrirMra8an (rlplklaSbrinlta-
8an) koTsarkiob yol(l riur8a e8a bo‘lb, XMyorly rurclaél o‘r8armycbi al-
resialyralS1laricla berllsbl T TKT.

Max5m5 Yolcl mricla8l koTharklcblar a”oclly ko‘r3arklcblar éeb arallb,
bar x11 rurclagl obyekrlar blMan bo8§‘lanlsb ncbun 15blarfiadl

M1301 ncbun:

I 1=77;

oar enler=2.718282;

yoXd*yp;

yp =&1;

pnnrf(%cl”, *(Tr*)yp);

yp =&eunler;

pnnri("%F’. (*(Moar*)yp);

Ounylclaél operarorlar kerta-kerls1 xarolkka ollb kelacll:

yoll *yp; I *1p; 1p=yp;
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By xatoHkK 5ababl bkla obyek1l8a bar X1 Lrclafl ko'rSarklcblar bHan
wurolaa(: ullixH wntkln etab.

Ko ‘rbalklcblar Mvnksitlya parately 51Malcla. Ko ‘rbarklcblar yorclarl-
clapararte!r alyral:1Ml o‘28arHrl5b TMTKLM.

M1501 wucbun, KO‘nburcbak yn21r ys pentelnw berHéan roTtonlarl
bo'yicba b150blabb Mnk51ya5Tl upyl(la8lcba 185Y1rlabb TMTKLN.

yod pr(fioal a, ioa! b, noal* 5, oal* p)

{

*p=2(@+b)

*S=a* b:

}

Bu Mmnk51lya8a smylcla8lcba Turolaaiylmlshl Tutkln: pr(a, b, &p, &5).
FunkS5lya8ap \a 50'28arn”cblMarnTg aclreSlarl vrarflacH. FunkSlya larnabilna
5bu aclrebSlar bo‘ylcba 2 * (a+b) ya a * b ylytaHar yorllacH.

Keyingl 1150lcla berf8an 1kl o28armycbTT8 LiyTalarall o‘raro
altaS5bnn5Sb MnkslyaSlclan MoyclalanmlacH:

#inclucle <81M10.b>

\01/ cban§e(T1*a, w1*b)//Tan2M bo‘ylcba uraiixb

{

IN(r=*a; *a=*b; *b=r;

}

n(rtarT()

{

w( x=1y=5;

cbanoe(&\, &Yy);

pnn(F("x =%cly=%cl", X,Y);

reiurn O;
}

Wrya
x=5y=1

AS8ar Tvnk51>a 1d:1cla pararerrning o‘28ar15Himlauilabb 1orlt bo‘Hb
~015a, bn bolcla con51 TocHMKa(oriuollanacH. Bu TocHikalo rT Mvnk5lyacla
028ar15bl ko‘rcla cu(lMTa8an barcba parate(rlar olllMan ~o‘yl5b (ay5lya
ufTtac/l (unchagl upySl parate™Har o‘r8aracH-yu. uay™Mlan o‘28arta5H81
Barlaybaclan ko'rab wracH).
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5.3. Ko‘r3zalllcblar ya Ta881ylar

Ko‘r8a(k)cb ya wassi\ noTtb Mas3Kbr nonu cla8lr<la konSlanla
Ko‘roalklac11l. 8bunT8 wmcbun bat T( r[4] 1ab5ly eletenll8a *(r +4)
3bakMa Turolaal yllsb TMTK1N.

Mas3Mar blan 15blan8aricla Na\51ar5121561a3b TN TKT.

OwunyWasgl T150Ma bar blr barl aloblc3a bo3lb chluarllalll:

#incwmcle <8(MT.b>

m(Tain()

{

cbar x[]="B1X1";

T ( 1=0;

MbHe (*(x+ ! ="\0)

pna(\n %c", *(X+1++)),

reurn O;

}

KotpMaror x[r] uylytatl bl5Sobla8ancla (x+1)*512eol(<>) iartnla
bo‘y Icba aclreSN1 b150blab, 5bn aclrebclaél alyTallll olalll.

A8ar Tab51Y <iur> x[n][K][T] 3bakMa T 'riManSan boba, x[1]DI[1]
Ay Ta 11 bl5oblaSancla (X+ k*]+ 1)*512eol(< =) irtnla bo‘ykba aclreSl
bl150blab, 3bn aclrescla8l L 1yTalT olad/l

Ma881Ylar M'vnk51\alar parate(rlan 8JFa(;lcla. M a33Kkr vnk5lyacla
blr o‘lcbatH T1a55lylar 5Slialicla yokl ko‘rSalidcblar Sifaicla mranl1/b!
TU TKT. Ma5alan, 3alrlarfunk5lya8a cbar Imriclagl blro‘lcbaTH Ta551ylar
Sllaicla yokl cbar* 1mrdcla8l ko‘raalklcblar Slfall(la uraiilleb! Tu TKT.
OricHy Tab31ylarclan far™"H oYaro”, 1mnk5lyacla 5alrmn2unllgl ko‘rS5alHraycH,
cbunkl 8alr oxwicla 5alr 0X1r1\0O' be1§151 bor.

M1501: Benl8an bel8IM Salréa ~kHN™b Frnk5Slyas51.

T ( 6n(1(cbar *8, cbar c)

{

ror (>n( 1=0; 1<A(ren(g); 1++)

@] ==c)remrn 1

rern -1

}
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Ma3smy [Iwunk8lya ulyrtall kMawnita. Massn' ~NyTtai “aynrnycll
Mink51ya S51Faiéa:

fAoal *5uT_\ec(wl n, foad a, ioa* b)

{

foal c![n|;

ror(ln( 1=0; l<n;!+ +, i[l]=a[1] +b[1]);

re(urn i;

}

Bu Mmnkslya8a anylcla8lcba Tmrolaa! uyllsb Tv Tk 1

fAoa(afl ={1,-1.5,-2}, b ={-5.2,1.3, -4};

foad c[] =8unTt_\ec(3, a, b);

Ko‘p oYcHatl Ta33Mar “a ko‘r8alklcblar. C MNa 1a551YnT8§ ensg
TN Ty WSbnncba51 - b Ko ‘roalklcclll, bunla bar xM LWrcla81 ko ‘rSalklch
bo‘H3bl Twm Tk, yadl 1ab51lY bar uanclay LWrcla81 eleteTlarea, 5bu
Jutlaclan, Ta551Y bo'H5b1 T TK1 N bo‘l18anko'r5alklcblarfabaT e8abo‘TBEbl
TUTKT. O‘r Wblcla bo5Sbcela Tab51ylarS8a bat e8a bo‘18an 1ab51Y ko‘p
o‘lcbatll bl5oblanacil.

Buniay tab5lylarnl e!lon ulll5bcla koTpywm(er xoiiraslcla blr necbca wrH
Xcla8l obyekr yaraiilacH. Ma5alan, I arr[4][3]

Arr

|

arr[O]™ arr[0][0] arr[O][1] arr[0][2]

arr[]—arr[1][0] arr[1][1] arr[1][2]

arr2l-—= arr[2][0] arr[2][1] arr[2][2]

arr[3}—arr[3][0] arr[3][1] arr[3][2]

8bunclay allb. arr[4][3] M118 e’lon MUw6L rasllrla nebla LWrH X cla8l
obyeklart yura8a kelllracH: arr 1(letllkatrH ko‘rS5alkkbii, 1o'rMa
ko‘r5a(klcbclan 1boral not512 T1ab551YT ya 1 LUcla8l o‘nm kkia 50nclan
iboral not512 1ab51YT1. N 0111512 1ab51ylar8a kil'15b buavu|8a e8a bo‘lMsSb
ucbun arr ko'rS5arklcbH allre5H oclalar wo*11anfaH. Ko ‘rsalikicblar 1ab51Y1
eletetlarl8a KT”b buumyl arr[2] yokl *(arr+2) 5SbakHcla81 1rkcledH
Hoclan1M8 blne51Ml ko‘r5an5b orgaH atal8a 05blrlacH. Bulln 1l wncla81
Cckk! o‘lcbartH 50mlar 1a551Y18a kT5b wucbun arr[1][2] Sbaicla8l IKKKa
THekslM Voclayokl nn8a ekylyalet bo‘18an *(*(arr+ 1)°2) ya (*(arr+ 1))[2]
BbanIcla81 Hoclalar ~o*1lar15b1 Kerak.



5.4. OwanHK Tas3Mar

Ko‘r8a(klcblar Ta88lylan. Ko‘rsalklcblar T1a551\l1arl umy 1cla8lcka
1ar1Hanacl:

<Wr> *<noTt>[<50n>]

M1501 mcbun 1 *pl[6] 1arll 1 Wrlcla81 obyekl:larSa oW1 eletenll
Ta351YT11 Klrkachl.

Ko ‘rsalklcblar tab5lylarl Salrlar 1a551ylarlil1aby1rlaSb ncbun “mlay.

M1501 wncbun TarlHyalar ro‘yxanni kKiM11% wcbun 1KK1 o‘XkboyH
TabblYclan iyclalanl5b kerak.

cbar & T[][20] ={"ONToy", "Kax1moy", "Er§aSbey"}

Xolllaiia 60 la elerenl:clan iboral bo‘lacH, cbunkl bar blr Matllya 20
8acba O lar bHan {oYcHrTacH.

Ko ‘rbalklcblar 1ab51Y1 yorclaTt!(3a bu 1ab51YM1 smylcla8lcba larlfabb
TUTKT.

cbar *pl] ={"OHTOY", "K.ax1lToy", "Er8aSbey"}.

Bu bolclaro'yxa! xorlracla 23 la eletenlclan LWora! bo‘lacH, cbunkai bar
bH FaTlll ya oxIl'8a 0 bel§151 yo‘yHacH

Har xH cbe8araH Jaclyallar ban funkvyalarclan loyclalarSbnlng bir
yo‘H-bwu olcHnclan k1rilllnycbl konSranlalarclan {byclalanl15bcHr. bek1n a5051y
yo‘H ko‘r5alklcblar tab5l1ylarl(lan lfoyclalamish.

Onylcla81l T150l1cla ko‘rbalklcblar T1a551Y1 yorclatlcla 5So‘rlar Ta551Yy1
laliblariacH:

#1clncle <81ii0.b>

yol(1 50r1(t( n, cbar* af[])

{

cbar* c;

1nly J;

lor (1=0; 1<n; 1++)

for 0=1+1; 1<n; ]++)

1r(a[1][0]<a[/[0])

{
c=al[l]; a[l]=a[/1; a[/1=c;
h
h

In(taw ()

{
cbar* pa[l0] ={"AHToy", "Oanasbey", "Boboey"};
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8or(:(3, pa);
For(t11=0; 1<3; 1++) prinCC("\n % 8", pa[ll]);
rellrn O;

}

Bn 11501(1a 5bun8a eYrlsor bensb kerakk!, salrH 1a351yYnln8 larnblan-
Ta8an elerenl:larinl altaSburl5b mcbun uo‘Sbltcba 51k k1rll18an ech.
Ko‘rbalkicblar Ta55Tw N8 eletenllarl aclreSlarclan lboral bo‘l18aT mcbun,
Lo‘5blTcba 51k18a boJal volTtacll.

XoWra lurlan. C 1llkla o‘28arnycbHar yo 5lallk larrcla - kotpHal5lya
payncla, yok) 5lanclal knlubxonaclan 1mnk5lyalarnu cba”wb oH3b yo‘H bl-
lan Wnarwk lar2(la - claSlml bajarisb payHcla JoylaSbHrlU5bl TnTkln.
AS5051y {ary, nbbu vBMllaml so‘llsbcla nlarnt§ SararaclorH81 ya To-
51a5buycbanl]81 ko‘rlrnadl. 8laHk pykBbH Tb 5atarabrou, cbunkl buniia
XoHran1 ajraf5b clabivr bajansblclan ollln 50cHr bo‘lacH. BHo™ bu vBnl-
n1n8 To5l1aSbuycbanl8l ancba pa5l, cbunkl bunéa b2 JoylaSbHrlayol;8an
obyeklll1M§ LW ya o‘lcbarlanT ayyalclan bLLU5b1T12 kerak bo‘lalll.
Ma3zakn, Tall H 1ay1lnTt§ 1b1c1a8l S5alrlaming 51aHk Ta351Y1clajoylabbHriShb
Liy 1n: ayyallan vnln§ o‘lcbatlanw bll3b kerak bolac. Kota4um Tt SonH
elerenl:laml olcHnclan SalaSb ya 15bloy berlSb kerak bo‘l8an Ttabalalar
oclalcla xoUranirg cHnatlk ajraHHSb1M11alab ~NlacH.

XoHran! cHnatlk ya 5laHk aJrali5b o‘la51cla81 a5051y lar™Mar upylcla-
§kba:

= 5laHk obyekHar notlan8an o‘28aruycbMar bHan bel8ManacH bartcla
n bbn obyekHar oT1a51c1a81 atallar 10'8‘riclan 10°'8T1, wlanun§; notlarlclan
loyclalan8an bolclaaTal8a o”bHIMac/l. 01naTlk obyekHar o‘r 3bax51y ollarl&a
e8a bo'1taycll ya ular wlkla81l atallar bilyo51l1a, ko‘rSalklcblar yorclarlcla
atal8a o”bHMaclT;

= 5laHk obyekllar wucbumn XxoHraw a”aH3b ya bo‘Sball5b koTpllalor
lOTowéan aytOTtaHk larrcla atal8a 0SblrlacH. OaUrcll bun basina 0%21
uay8‘urisbl kerak eta5. 8laHk obyekHar ncbun xoHrat alrall5h ya bo‘5baH5b
10'1aM81cba clabllrebl 211Ta518a ymklallac. Bu ancbayln uylyT Tabala ya
nn1yecbl5bcla xalo8a yo‘1uoyl5b 050n.

Blr oUcboyH cllnarlk Ttab51\lar. Ma’lunT blr Incla8l eletewnlarclan
1a5bkl1 lop8an berM8an o‘lcbarlarcla8l Tab51Y8a xoiira ajrallsb mcbun
Talloc IunkSlya5iclan loyclalan1Sh 1orlt. Al5mSkl, Talloc 1vnkSlya5l taS51yY
eletenllarlt 1IrM151al1a8:11MS TKO W W bertaycH.
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Mazalarn:

w* *pla=(T4*)Talloc(4*512eo0l(1n1));

Bn 11501cla xovira miTtrNa®! 1ot a eletenklan “borar Ta551Yéa xollra
aJrailac.

OlnaTlk Tab51YLll bo‘Sbait5b mcbmn lmee Mnk5lya517an 5SoyéalanlSh
1021T:

lree(pla);

M1501:

#1ncln(le<84(110./1>

#Iinclnite<conio.b>

#lnclmcle<k((1Hb.b >

w(Taln(

{

In*p =(w(*)ralloc(d*$12eol (w();
i L;

lfor(1=0; 1<4; 1++) p[1] =1,

For(E=0; 1<4; 1++) prin!T ("% (1", p[1]);
ree(p);

re(urn O;

}

MNalva:

0123

1kkl oYcKoyM njnarwk ta881\lar. Malnl5ar SbaxkllannnSbcla olln
blr o'lcboyll T1a551ylar8a koT5alllycbl ko‘rSalklcblar Ta551Y1 ucbmn xoiira
arallacll, keyln e3a paratetrH 51kMa bH o0‘lcbo\H Ta551\larea xoiira
aalllacH.

M1501:

mn=3;

(lonble **p =(Monble**)talloc(n*812eol((lonble));

for (w(1=0; 1<n; 1++)

pll] =((1onble*)Talloc(n*812eo0l ((1onble));

Xoiranl bo‘5bal15b ncbun blr oUcboyH 1a551ylarml bo‘Sballl\'cbl 51kirml
balJansb rarur.

ror(1=0; 1<n; 1++) I'ree(p[E]);

lree(p);

Owylcla8l T1501(1a /1naTiK Tarnba bo5SM u115b ko‘r5aH18an:



#rcln(le <al10.b >
#1cln{)e <aMHb.b >
wlTtaw ()

gﬂl 1], n=3;

(lomble **p =(clomble**)taloc(n*$12eol(clomble));
For (Jn( 1=0; 1<n; 1++)

p[l] =(homble*)Talloc(n*812eol (Monble));
for(1=0; 1<n; 1++)

fror0 =0;]<n;]++

plU1Y=**]+1;

For (1=0; 1<n; 1++)

prinfE(\n");

7or 0=0;]<n; n++)

prin«("%r, pIiD;

}
For(1=0; 1<n; 1++) ree(p[1]);

Iree(p);
relurn O;

}
5.5. funk8yafa ko‘r$allacb

funk8lyalarnl cba”T3biia [oyclalaw$b. C JIH 3rlak51518a ko‘ra
MTk3lya8a ko‘r3atkicb Mmnk5lya aclrebIM ak3 elllrmycbil o'2earmycb| yoki
Troclagir. Funk5lya8a ko‘rSafklcb balanbm:bl pylytaH mnkslya koclning
b|rncb1 bayH agre51chr. Funk5lya8a ko rSalklcblar nSHcla aniine/lk atallar
balarl5b TUTK1n eta5. En8 ken§ uyollanmycb| 5SunkSlya8a konSlanla
ko‘rBalklch mnknyanTt8 notlclr. funk5lya8a o28arnyclll ko‘r5alkkb
Mink51lya larln ya proloHplclan aloblcla YrHacH. funk5lya8a o‘r8aruycbl
Ko‘r5aliklch ~mykla»lcba 1a riVianacH:

<Mvnk51ya url> (* ko‘rSalklcb notl)(parartel:rlar 5SpelSllikal:51yasl).

M 180! ucbun, T! (*polnl;) (yolcl).

Bula’niia uayslartmblt abaTtyaC8aeS8a, cbunk) ~ays~aryorHTasa,
1a'nF pararelr512 Mink51lya proloHpl cleb varalacH. Funk5lya8a o‘r8arnycbl
KO‘r3alk b Ylyral:larl 3Mallifa, BIr x11 LLr8&a e8a bo‘18an bar xIN Mnk3lyalar
aclreblarl berl™b) TUTKLN.

OlytaH Bblror MTMnk5lya aclre518a 1en8 bo'l8an Mink5lya8a o'28arn\cb|
KO‘r3aikicb 5bm Mnkalyaea Turolaal ullsb ncbun 13blallbBbl TU TKT.
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(mykla81 rubolcla r'mnk5lya8a ncb xH Turcyaa* ulllsb ko‘rSailéan:
#incwcle<si(110.H>
you! M ()

{

pnn(C("\nW Mmnk3lya balarMir’);
¥

Y01/ r2()

{

pnnCr("\nr2 runk8lya balanlrta(n");

k

w(Ta1n()

L

Y01 (*par) (yoia);

p*r=ri;

(*p1r)0;

plr=r2;

(P*r)0;

relurn O;

}

OasllUrina Mvnk3lya8a kon5lanla ko‘r5alkkK yanl notlarl oruall ya
o‘28arnyclll ko‘r5alklcblar yorclartcla Turolaal ullébnwé baTtTta mbullan
Ko‘r5amléan. 8bun! ra’kxclaab 1021TK1, aclre5 olb * aTtall ~o‘llarlf£ancla
ug\51ar 15:1a115 5barl.

funk5lya8a o'28arnycbl ko'rSarklchb larlianeancla 1Mb11aHal5lya
Meb, ya’n1 bo5blan8Ycb LiyTa 1 5IMdkla o28arnycbl ko'rSarklcb bHan bir
XM 11r8a e8a bo'18an MTk51lya aére51M1 koT5aH5b Tr T Kk 1. M1501 ncbun:

THiic (cbar);

T (*piic) (cbar)=ric;

funk5lya8a ko‘r$a(klcblar Ta851ylan. C MiMa MinkSlyalar ta351y-
laml yaran”™b TUTK1n etab.lekln MNnk5lya8a koTSalklcblar 1ab5lylardlil
KTTb TwuTkK1n Buniiay Tab5lylar upy!cla8lcba 1a’rillanacH:

<lur>(*ta551Y_notil[ba]r])(paratelrilar 5pel51/al5lyas]).

Tur - itk51yalar yaylaracH8an ulyta{lar wrlarl;

Ma551Y - nonii Ix1lyorly Menniikator;

Ha]r - 1ab51Y eletetlarl 5001

ParaTelrlar Spel51/ikal5lya51 - FunkSlyalar paraterrlarl notlarl ya
LLr1ardM anlslaycH.
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M150! ncbun 1l (*parray [4]) (cbar);

Bn 1a35ly eleten!larl ~lytallan upylcla8l prolovplarSa eSa bo‘18an
MinkSlyalar aére5lancr: ! Funk51lya notl (cbar).

funk51lya8a ko‘rSalkicblar Tab5lylarl 1mi5la RalSlya TUTKLM.

M1501 ncbun:

1l F1(yo I;

1 F2(Y0'n);

Tl(*pTta)o={N,r2};

Bu 1a'Ti/M11ypeclel 1ariloycb151 yorclarlcla soclclalaSbrrlsh TUTKLN:

lypeciel T{(*array_1y nc)yolcl),

array_func pl]={1, N}

Incled aTy, ~yTaH bo'yicba 1ab51Y elerenl:larl8a ya anla MnkSlya-
lar8a TnroJaal: upylcla8l sbakYa atal8a osbxriiacH:

Ma551Y notl[lnclek5] (baNily paratelrlar _ro‘yxall);

(* Mab51Y_nortl[|nclek5]) (na™1lsly paratelrlar_ro‘yxall);

funk5lya8a ko‘rbalklcblar T1ab5lylarl Tenyular vyarallSbcla uplay.
Onylcla Sbunclay Tenywn rw3ofllT ko‘ratlr:

#1clucle <81(1w0.b>

#1cln(le <8((1Vb.b>

#clevine n 2

yollaclO(cbar* narte)

{
prin(F("%8: bb (nfacHN\nN", nate);
yollacll(cbar* narte)

{
prin(f("%8: bb 1\n", naTte);

}
\'0l(1 ac(2(cbar* naTte)

{
prin(r("%8: 18b 2\n", naTte);

}

71 Tam()

{

yolll (*pacl[])(cbar*) ={ac(0, ac(1, ac(2};
cbar 81rirg[12] ="BalarllcW";

w( nutber;
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pnn(C("™\n I51noTtenw klnlTt§ OMan % 8acba", n);
\yblle(1)

S5canl("%cl, &nuntber);

pac([nutber](8{rins);
Ir(nutber 0) break;
}

reeurn O;

}

funkmya8a ko‘rSa(klcblar paratelr 8llal(la Funknya8a KoT-
Salxicblaml M'vnk3lyalar8a paratelr &ldtlamnraHsb v TK 1.

Bunéay wrallsb noT1l olcliiclan bel8llantaS8an [wvnkSlyalar bllan
15blasb8 1rkon beraél M1501 wmcbun HO‘rlburcbaklar msull yorclarlcla
InmleSral bl50blaSb MnKSlyaSlclan lMoyclalanféan clablamil “arab clU”™arwwr.
dabllréa x/(x2+ I Tvnk51lya51 Tre8rall - 1ya 2 orallsacla b15oblariach].

#uclncle <kuiio.b >

clovble raHo((lovble Xx)

clovble X;
X=X * X+ 1;
relmrn x/(r *r);

}glomble rec(an8le(clomnble (*pf)(clovble), iiomble a, Mouble b)
{

in! n =20;

Iy

clovble b, 5=0.0;

b=(b-a) /m;

for 0=0; 1<n; 1++)
8+ =p£(a+b/2+1* b);
remrn b * g;

b
N(Taw ()

clovble a, b, c;
a=-1;
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b=2.0;

c=recd4an8le(ravo, a, b);

pnnllf("%r’,c);

re(urn O;

}

Bu clablurcla 1mleSralnl b15oblaSh reclan§le Funkblya51nl cbaullnsb oruall
bajar/1a(/1.

Bu 5unk5lya ~myIcla8l parawelrlarS8a e8a: pfF - clovible lurH para-
Telr8a e8a ya 3bu Imcla8l ~y Tal uaylarmycbl Funk5lya8a ko‘rSalklch,
aya b pararelrlan Ite8rallasb cbe8aralan(/ir. 1nl:eSrallanmycbl Funk3lya
NyTtallan raHo() 1Tk51yanl cbaull5b oruaH bl5oblanacH. Oablur<la rec-
lan8le() Mvnk5lyasl cbaslrlHb, pF ko‘rSalklcb ylytaH raHo() 1vnkblya51
aclre51£a lens.

Oa51ur baarll™bl nalyab1:

0.149847

funk$lya8a ko‘r5a(kkb Funk8lya uwyTtall 5lfallicla Menyular
1a5bkH V8an<la 5unk5lya8a ko‘rSalklcblarnl Ay Tal 5154 cla vaylarny-
cbl Sunk8lyalarclan foyclalanlSb umlay. S5SKu vBilcla tenyu 1laSbkH A1~
H5bnl ko‘rSaluycbl clabllinu ko‘rlb cbluarl2. BaSlwrcla mucbla {unk5lya
k1mmn8an: 1n1 fyol<l) proloHpi8a e8a bo‘léan M () ya F2() Mnk51lyalan
ya 7! (*renulyol<1)) (yolc!) prolo1pi8a e§a bo‘l8n tenyun() Mmnk5Slya51.
Menywu() Funkblya51 baJarH8ancla N () ya £2() 1'vink5lyalar8a To5 kelnycbl
Tenywn punkllanclan bariM lanlaSb ko n 1berHacH. 8bn punkllarclan b1
lanlan8ancla To3 Tk51ya aclrebl uaylarllacH, a8ar punkllar nolo‘§‘n lan-
lan8an bo‘15a N11111. “yTall ~aylanlacll. Bu ~lytallar a5051y (lazlurcla r
Ko‘r5alklcb8a uralllacH.

A8ar anyta! >WU1X bo1l5a, "Tbe Encl' talduToH cbMarllb, cabSlur
banarllsb! loxdalllacH, ak3 bolcla 1=(*r)() nwrolaal aclre51 saylanl8an
1vnk5lya bajarlli§b18a ol Tb kelacll

#rcln(le <81cllo.b>

1M( ri(yoid)

{
prin!r("Tbe Ur8(acHons:");
relurn 1;

}
1M1 O(Y011)

{
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prifi(F("Tbe xeconc! acon»:");
reluvrn 2;

}
w ( (*renn(yolN))yolin)

1{I'I( cbolce;

(*tenn_neTt8[])() ={r1, rz}
prinif("\n Pkk 1betenu l(eT (1 or 2):");
8canl("%(1", &cboke);

1l (cbolce<3&&cboke=>0)
re(wt Tenn_iet8[cbolce-1];
ebe

re(urn 141inx;

w(Taln(

{1N( (*r)(YO11);

w( G

\yblle(1)
{r=T1enun();

Ir(r ==]>LUbb)
E)nn(F("\nTbe Ennl");
re(urn;

}

(=01)0;
pnn(CC"l(=%<1", ();
}

re(urn O;

}
5.6. 8(ruk(nra8a ko‘r8a(liicblar

5(rmk(ura8a ko‘r8a(klcb (a'mii. 5rruklura8a ko‘rSalkkblar
ko‘r3alklcblar kabi(a‘rllanacli:

Cowplex *cc, *55; §ooc!5 *p_8oocl5;

51rukllira8a ko rSalklch 1arllangancla wk5laH2al51ya TW MNKT.
M1501 ncbun ekrancla8l ran8H mutaw 125Y1r10Y¥chl smy]Ba8l 3" rmkwraH
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Iur ya 3lrukwralar web51Y1 kirillladA. Srrukllra8a kor8alklcb ~lytarlan
1nk5lal2al51ya ya ~yTaT bensb oruaH anlulanacH:

8crnciporT:

{InL color;

ul x. y;

}ab;

poTtr *pa=&a. pb; pb =&b;

Ko‘raaikkichb orsaH 3Trukwra elerenl:larl8a 1kk1 usvlla Turolaal ~U3b
TN TKT. Blrlncbl wenl ac3re3 bo‘ytoba ulyta! oll3b ataH8a aso3lan8an
bo‘Hb, “M\1(1a81 3Hakllla "o audac/t:

(*51rukllra8a ko‘raalklcH).eletenl notl,;

1kkincH1 manl Tax3un3 3lrelka (->) ataH8a aso3lan8an bo‘Hb, smylcla8l
KO‘riu3H8a e8a:

3lrmkwra8a Ko‘r3aikicH->eteteni: norw

51rukllra eletenrlalySa upylcla8l Turolaallar o‘raro renSLUr:

(*pa).color == acolor = = pa->color

51ruklura eletetlan “lyrtarlanw ko‘rsalklcblar yorclarlcla amylcla-
81cba 028aH1M3H TMTK1N:

(*pa).color=recl;

pa->x= 125;

pa->y =300:

daslllréa nuyaYy JisTni l1ab\lrloycHl pariicle 3TrukllraH LWr8a
1e815bl T_poTl Slrukinra5l aw™Man8an bo‘lSl 5bu S51rvkira8a pira
KO ‘rSalklchb1M kifll:arl2:

51ncl pariicle * plta=& T_po!1ni;

Bu bolcla T_poTl 5lrvkura eletermlarlnl umylcla8lcHa o‘28arurlsH
TW AKT:

PTTa->T1a55= 18.4;

lor (1=0; 1<3; 1++)

P1nTa->coorcl[1]=01 * 1;

5(rnknrafa ko‘r$a(kicH parate(r 3Kaiiia. Funkslyacla 3TrmkTura
udNTaT 110'284M1M5H neHwn ac3res orsaH mrarl5H 1orlr.

#rcln(le <3(clio.b>

8(rnc( poing

{

N(x,y;
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b
YOI/ pr1l_pow1(81lruc( poln! a)

{
Pri*F("%a %cl", X, y);

yol(l Inpnl_polnl(8(rnc! poln! *pa)

{
8canl ("%t %ii", &pa->x, &pa->y);

w{TtaT()

é(rmc( poln( a;
Inpn(_poln((&a);
prin(_poln((a);
reiurn O;

}

§(ruk(nralar8a ko‘r5arklcblar mn$(|cla atallar. 8(ruk(uralar8a ko‘r-
3atkcblar u3Hia atallar odclly ko;r5alklcblar msHcla arallarclan [lary,
LI11Tayél. A8ar ko;r3alklcb8a S51rvkllralar Ta33Tw nr blror ekTeni aclrebl
"y Ta 151&11claberH™a, Ta551Y bo‘ylcba urlmk512 51¥15 T Tkl n bo‘ lacll

M1501 larl”eblcla koTplek5 SO0nlar Ta55T1 5mtTaS1M1 bl50blaSb Ta-
5a1a5111 ko'rlb cbluarl2:

#lnclucle <8(clio.b>

5(ruc( cotplex

{

Boa( x;

Hoa(y;

h

In(Taw ()

{

$(ruc( cotplex array[] ={1.0, 2.0,3.0, -4.0, -5.0, -6.0, -7.0, -8.0};
8(rnc( cotplex 8 nrtta ={0.0, 0.0}

$(rnc( cotplex *poT(=&array[0];

in(k, I;

k= 812eof (array) /812eof (array[0]);

Mor(1=0; 1<k; 1++)

{

106



5uTtTta.Xx+ =poTl->X;
ANTTa.y+ =polnl—y;
polnl++;

}

pnnlrf(\n 8mnTTta: real=%r", xutra.x);
pnnlf("lta8 =%r"', knutra.y);
relurn O;

}

Sasllr ba™anH3M malugsl:
ButTta: real=-8.000000,1ra § =-16.000000.

Boo~Nogrwpp

5-bob boy lcHa $a\olMar
Ko ‘r5alkic]l :alnnnikelHnns.

. Moya ko‘rsalkicHclan saniiay lary, Nacl?

Ko ‘rSalklcblar bllan bo§‘ Tl arallarnl kelllnn§.

Ko ‘r5alklch ya 1a551Y nonH ora5lcla saniiay a”™ bor?
Ko‘rSalkkblar 1ab51Y1 sanvay larlfana(1?

OTarwk xoHra alrall® ya bo‘Sbal15b Mnkslyalarl.
Olnatlk Tab5lylar ocldly tab5lylarclan Nanéay vnd} Nagl?

. OTanlk 1ab5lylaml boél MUeb wnManT ko‘rS5aHNS.

Funk51lya8a Ko‘rSalklchb 1anAnT8 ntntly Ko‘rAMmMs:L
funk5lya8a ko‘rSalklch Tab5lylarl.

5bob boYyucka lopxHlnalar

Benl8an 5alr o‘28armnycbl ekanl8m anluloychbl LUnkSlya L2108 ya
dablucla Toyclalaning. funk5lya laeblcla fatal ko‘rSalklcblar mxiida

awanarcial1loyclalaning.

. Malrf5ar yeklor8a ko‘payHrl5b LUnk5lyaSlw yatakb clabllircla loy-

clalamlli& Malrb5a ko‘rSalklcblar Ta55 1 5llaHl1a kKlnnls1n.

. OlnaTtlk ra\15bcla o”™mycblar latllyalan ya babolarl taS55lylarniu

bo6lN alfuycbl MvnkSlyalar yaraHn8. H atta aYocbWar larliyalarliil
cbuarnych! LWnk5lya LWrlb clabllircla Moyclalaning.

. 11cbburcbak clfnanfk Ta551\ yorclatlcla Pabkal mncbburcbaglmnl bl5ob-

loycbl Wnk51ya 1n21n8. B funk5lyaclan laSb™an mcbburcbakn! ekran-
8a cblsarnycbl LWnk51lya w21b, clabllrcla {oyrialanlls.

. O1xolonllya nsm yornata M(x)=0 len8lartar yecbl5b ucbun LUnk-

51M\a LW21n8. Frnk5lya8a ko‘r5alkiob paratelr 5lfaHcla uraHbT.
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6-bob. FAY1XAK B1bA\ 18HbA8SH
6.1. FayHar

C nMnan§ a5051y xvsnSlyallariclan b 17 olclinclan relalaSM1rT18an Fayar
3lrvklura5l yo‘uH81cHr. H atTa layllar bayllar kelta-ke!M 81 cleb kKo‘rllacH.
11K1X operal5Sion 1121tcla bar blr unrhta8a «Max3us layl» To5 keladl,
5bnnt8 ucbun C wlubxornablcla8l funkSlyalar layfar bMan baT, uyrl-
Talar blMan baT Ta’luto! altaSbT15b1 ncbun foyclalanfacl. C1L kulnb-
xornablcla kT115b-cbluarlsb, unyl <laraleela8l KTH 3b, cM”ansb \a ponlar
ucbun kTH3b-c~fan3b, o0alTM claraja M2iT  xm3n3lyallanS8a bo8‘IMuy
bo'lM3biucbun bu yercla ~aralrtaycW.

OanTH Kin 11811 ya cbin”an3b. OuylTtH Kiriu3b ya cbi™ansbcla Ta’-
lutollar blMan alta3bl5b baylta-bayl atal8a O5bwlacll. be KT 1a3bn
XoHra uurfralarl bMan alta3b15b olcHclan bel8Man8an Ta’1utollar blokl
oruall atal8a osblrlacH. Oclalcla, bu bloknT§ TlnlTtal balrl 512 yokl
1024 bayl8a len8 boYacH. 015kclan, ya’n: laylclan o‘slSbcla Ta’lutollar
operalston 1121T buFeri8a yorlacll, 30‘n8ra baylTta-bayl yokl Ta’luT
porslyalar blMan isyclalammycbl <l1a51urlSa wralllacH. 315kka, ya’'n: layl8a
yo215bcla buler8a y1§‘MacH. 30‘n8ra cH™kka Turolaal ufl1ln8aricla yaSona
blok 31FaH<la uraiikcH. Bulerlar operaly xowra ~15tlan 3/blicla yarallla-
cH, 3bnnT8 ucbun Ta’intol altabblbbl cll3kka 10'§‘ri<lan 10'8‘n Turojlaa!
ull3bYan ko‘ra lerrou atal8a o”bacH. 5bunclay ~Lb, o~1T bu bulerlasb
YO511alarl ya laylcHr.

O~ 1T blMan 15:1a3b<la auylcla8l ya21&larml bajansb TMTKLn:

= Ofltlarnl ocb15b ya yoplsb;

= 31l1yol, uplor, 5alr, 6artallan8an Ta’lutol Ixyorly wn2wunlkcla§l
Ta’ ’Hunollart k1rll5H yok!l cbluansb \a layl oxlill8a yel8anHk 3HarHn1
1aH1 uyllsH;

e bu&rlasb ya buiir ba]rtl bosb”ansb;

e ko‘r3alklcbT ouylrcla81 o‘rw T anlylaSb yokl yan§l o‘rt8a Ko‘-
Cb1mnsk.
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Bu ya2illlarw baJarnycbl funkSlyalarclan foyclalanlSh vcbun cla5ivrga
51cliob - Mayln! nk3b 1o021u1

Oasllr balarirsbi bosb an8ancia aytowaHk raylskcla anyiclasl ou/NUKr
ocbllaclT:

« $ranclan kKIrH15b o411xu 51071,

= 5lanclan cbluarlSb 0411111 SLoLw;

= xatolar baula TaMuToHar 5lan(larr 0411111 51cler.

Ouyar 1arniocK15K \a yopisb. O N T ocblU6b! ncbmn oldinclan kTril-
8an F1bE ruricagl sNe nkTra blan bo§1asb 1021tclr. F1bE 3Trukllras! 1aTll
SidTob knwbxonasWa Joyiasb8an.

Bwu slrnkwracia buFer8a ko‘rsaikicb. oNMayo”an po2H51ya8a ko ‘rsa(Kich
ya bo™bua TadutoHar Saulanacll.

Osaxm ocblN8ancla clasllir8a oylTt8a Ko‘r3alklch, ya'm F1bE 51lrdlrall
wrclagl obyeki8a ko"rsarkichb uayrarfacll. Bu ko‘rsarkicb uuylaé”cba e’lon
41HM15b 1 10217 .

f1bE * <ko‘rsailkiob norr>

M1501ncbun F1bE * 1p

0MN1T ocbi$h LnKS1ya51 4ylcla8l koT1M156£a e8a:

<041T8a Ko‘rSalklch NnoTl> =&pen(<fayl-notl>,<ocbl5b rejlrl>)

M1501 ncbun:p=ropen('ux1", "r")

Ouar bllan bo8‘Ma lNayln! 4nyidaéirc Tlarcla ocbl5b TW TKT:

V - yansl layl o's15b ncbun ocblacll. A8ar layl Tayjucl bo‘1r a 5a, Lgy-
lacian yaraHiadT,

"r" - Tay]ucl layl MayaT o‘415b ucbun ocblMaclT;

"a" - layl clayoT e T 5b ucbun ocbllaclT;

- layl yo215b "a key1l§ 1 1abririasb ncbun ocblacll. FaylixHyony
Joy an o155 yok1yo215b TU TKT:

"r+" - NaylixHyony ~*yMan o'l yok1yo215b Tu Tkl n, lexin Mayl ox1-
M8a uo'5bl5b TMTK1N eTab;

"a+" - MaylixNyory Joy Idan o‘ul5h ya yo215b ncbun ocbHacll. Cny11agt
“\\ +" re]ltclan Maryf1 lfayl oxT8a Ta’'1utol uo'5h15bTU TKT.

Matl re™nk3a oultclan o™™an anyidasl 51tyollar CK. (ulytaH 13)
«Kkarelkaw uayran”b» ya bf (Aytau 10) - «yansl uator bosbi8a o‘TIsb»
bTa 51Tyol8 "\m" ~yTaH bf ya'm 108a 1en§) 51Tyol8a air a sbHrall1

AS8ar Tayl TaTtH eTa5, IX'yory Ta'lmToTl 5asiasa, blnar re]ltiia
ocbMalll. Butn8 wucbun re]ltlar bel8Marl8a b barii 4o0‘sbfacll, Ta 5aan.
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"\yb" yokl "r+b". Ba’2l kompllalorlarcla TalnH re”™T | barii yorclat]cla
Ko‘r5alllach, Ta3akn, «r(».

Oulr ocbl8ancla umnyMasl xawlar kellb cb|*Bb| TMTK1N: Ko‘r5anl8an
fayl Taylucl etax (0'yl5b re™nlMira); cl3k 1o layokl yo213bclan bltoyalan8an
ya bokaro. Yana 5bvnl ayiisb kerakkl. {open() Mnnk5lys51 bajarl8ancla d+
nanlk xoHra 15blallla/l. A8ar xoiracla Joy ~olta8an bo‘l5a «mnol enon8b
TeTory» xalo51 kellb cbl™acH.

Ko ‘r5aiil8an bollarcla ko‘r5alklch Kb'bb ~yTarga e8a boMacrl.

Bn xalolar baflcla8l Ta'lutollarw ekran8a cbl”an5b vcbun perror ()
Fynkblyab115b1alTlaé1. Bu LWnk51ya 51dTob kullbxonasWa Saslanu\cbl pro-
10Hp1umnyiciasl koT1M1568a e8a.:

~alcl perror(con51 cbar * 5);

015k™a ocblM8an FayMarT berklH5b ncbmn "y a8l FunkSlyaclan Moycla-
lanacr.

1l FeloBe (<ol T8a-Ko rHalkich norrf ).

6.2. Faylpa ke(Ta-ke( Turojaa( ulls$b

FayMar bMan 15b1a8bwng bkH re”nn. fayl blMan bk alta3bl5b re)ltl
8elc() ya pulc() Mmnkblyalarl yoréarr la Ta™bki1 elllacll. Bn FunkSlyalarSa
uylcla8l Sbakicla Turo”Naa! elllacr:

c=8elc(p);

purc(c, i);

Bu yercla Fp-ko‘r8alklcb

C - 1T Ucla8l o‘28arnych|

M 15011arligblcla klaylalllraclan 511myol KT b Mayl8a yo215bnl Ko‘raT 12.
Maln oxwrl bel8151 ko‘rSaladl. Fayl noT! liyclalanuycblclan So‘ralacll.
A8ar <enler> kKlaylsbl bosllea, Mayl8a CK ya bf (ylyrallarl 13 ya 10)
kon5lamlalar yorMa/l. Keyincballk Wylclan 51tyollaml o‘f15hcla bu
kon5latalar Salrlaml ajrali5b8a kon beracH.

#rclucle <8((Mo.b>

Yo taw ()

i{-'le *p;

cbar c;

con8( cbar CK="\015";
conal cbar b =\012"
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cbar 'nate[20];

pn(8(*Fay! no 111 k1rIN&:\n");
8e(8(InaTte);

Ir((Fp=ropen(fnate, "\\")) ==T'W bb)
{

perror(Fnarte);

reurn 1;

{

mHJle ((c =8elcbar()! ="#")
{

K(c == "\n"

{pn(c(CK, I'p);

pu(c(bf, Fp);

}
elke pu(c (c, Fp);

}
Fclo8e(Fp);

}
Keyln81 naswr laylclan Snnyollanu o‘Alb. ekran8a clluaracH:

#1clncle <8*clio.b>
#1Mclnucle<cOMO.b>

In(taw ()

{

F1bE *Tp;

cbar c;

cbar 'nate[20];

pn(8('Tayl nonHw Kirllng:\n");
8e(8(Tnate);
IF(Fp=ropen(Fnate, "r"))==M Tbb)
{

perror(Fnarte);

reurn 1;

}

\yble ((c =ée(c(Fp))! =EOF)
pu(cbar(c);

FcloSe (Fp);



£e(cb();
}

8a(rlar yorclarlcla rayfar bHan bo8‘law$b. MalnH MayHar bHan -
1a3b ncbun rgelya dmls Mnkslyalariclan loyclalamia<1l Bu fvnkSlyalar pro-
(oHplarl 3(cHo.b MaylMina suylcla8l ko"'nw5b8a e8a:

1M1( MprCs (con3! cbar *5, F1bE *5lreaww);

cbar *8el8 (cbar * 5,1nr n, F1bE * 51rear);

M5 Mvnkslyab1 \O' 51tyoll bHan cbe8aralan8an 5alriu 5(reaT Ko‘r-
5alklicbl oruaH anlalan8an Mayl8a yoracH. \O' Shuyolllayl8a yorltaycH.

rge(5() Mmnkslyabl 5(reat ko‘raafklcbl or™aH ani4ian8an layWan (n-1)
51tyolT o'alyél ya 5 ko‘r5al8an 3alr8a yorlb ~o“yacH. funk5lya n-1 51t-
yolnl o‘alb bo43sa yokl 1-"atOr 51tyoH \n'niwmcbral5a, 13b1nl1lo‘xlalacH. Har
brr 5a(r ox18a Mo/ tcba \0' k18151 Mo blMacH. Xaro bo*18ancla yokl layl
ox18a ye(8ancla a8ar laylllan bjrorla 511yol o"aHTa8an bo"15a, M L X Liy-
Ta! yaylllrMacH.

M1301 ran”a3la layl notlnl foyéalanuycblclan 50'rab yaraluycbl \a bu
Mayl8a ~kkka K1rll18an 50°21 yor”™b f0‘ymnycbl clablumil ko‘nb clU™arTr:

#1clncle <8(ilo.b>

#lnclucle <cowo.b>

Yol Ta 1n()

{

F1bE *p;

cbar $[256];

cbar Mate[20];

il n;

pn($(Tayl Mollarikariw 8:\n");

§e(8(Tnate);

If((rp=ropen(rnarte, 'V ")) ==1M1/X)

{

perror(fnarte);

8e(cb();

remrt;

}

Nor(n=1; n<3; n++){

8e(5(«);



Mpr(K@, Fp);
Fpn(8("\n", 'p);
}

rclo8e(Ip);
8e(cb();

}

KeyT81 mil5olca normv k1nlH8an Mayléan Tonkor8a o‘al5brl koTarwr:

#incwicle <s(10.b>
#1lnclucle <Coll10.b>
yokl Tau ()

{

F1bE *Tp;

cbar 8[256];

cbar Mate[20];

n(m;
pu(8(Taylumnnu k1rimng:\n");
8e(8(I'nate);
Ir(rp=ropen(rnarte, "r")) ==K11bb)
{

perror(fnare);
8e(cb();

re(yrm,

}

Nor(n=1; n<3; n++){
r8el8(@8, 256, I'p);
pr(8(8);

}

clo8e(I'p);

8eechb();

}

(2nylcla81 clasrurcla blr Maylc)a81 taCnw 1kklncbl layl8a yo215bnl koT1lb
cbklarw?.

#uclucle <8(<Mo.b>

#1lnclucle <Coll10.b>
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yok! Tauw ()

{

F1bE *NM, *£2;

cbar $[256];

cbar 'natel[20];

cbar Mare2[20];

pn!8(Tayl notw! kIr{Ing:\n");
8e(5(Tnarel);

Ir((n =ropen(fnarel, "r")) ==W bb)
{

perror(fnatel);

8elcb();

re(urn;

}

pn!8(Tayl nonnw kirAing:\n");
8e($(Tnate2);

IF((N =1"open(nate2,'V")) = =PLW bb)
{

perror(fnarte2);

8elcb();

re(urn;

{’\bﬂe ('8e!»(8, 256, N )!=r»Lw1Xx)
Mpnl8(s, r2);

clo8e(M);

rclo8e(2);

8elcbh();

}

fayllar blan lortall alta8blnuy. Ko‘p bollaréa Ta’luvtolnl No‘8§‘-
rNéan KO‘8‘rl TonNor8a cHluariShcla “mlay Sbaklla layllla 5aulasb raruvr
bo‘ladl Bu boléa fayl8a fortalH kTw b ya cbluarlsSh MnkSlyalariclan
ryclalanl5b Tu TKT. Bu MvnkSlyalar unyMae! protHplar8a e8a:

Tr drinlf(ouylr8a ko‘rSarklch, N'ortaHasb salOn, o‘rearmycbWar ro‘y-
xaH);

1 F3canl (oylT8a ko‘rSalklch, FortaHasb ~alon, o‘28awycblar ro‘y-
xall);
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M1501 larlg5icla layl no Tl 1byclalanmycblclan 304ab yarallYcM ya bwu
Fayl8a 1clan 100 8acba bo‘18an 50nlarnt§ 8luyoll la8YIrinlyo?2lb so‘ynycbl
nasllrw ko4lb cbl/™arT2:

#1nclviie <81iito.b>

YOI T a 1n()

;-‘le *Tp;

It m;

cbar Narte[20];

pn(8('Tayl nonnuw K1riw8:\nn);
8el§(Fnare);
M((p=lopen(rnate, 'V 7)) ==PTObb)
{

perror(fnare);

relvrn;

}

for(n=1; n<11; n++)
Mennllf(fp, "% n", n);

[clo8e(p);

}
KeylM81th 15 %% nornl KIFU18AM raytdan WOMHOI8a o lab v ko rar 12:

#lnclcle <8(cHo.b>
#1nclncle <conto.b>

yalcl T;un ()

;-'1bE *p;

Inr n;

cbar Nnare[20];

pnB(Tayl noTtlinl k1rling:\n");
8el8(F'nare);

1r(Frp=ropen(nare, "r")) ==M bb)
{

perror(fCnare);

8elcb();

re<<uvIrTt;

}
for(n=1; n<11; n++) {



M3canf(Mp, "%cl, &n);
prnnif ("% n", n);

}

?clo8e({p);

8e4cb();

}

8 (@an/lar oulw8a cb”ansab. Keyln81 na3wréa satriarni sranianknrMsb
0411111, ya’n1 K1aYiaguracian k1rkl5b ya Slaclard cbivarisb 041Th&a. wonkor8a
cluan3b ko'T5anl8ar:

#1ncln(le<8(iw.b >
#ieline M AXb LU E 20
1M( T a 1NYo1(])

{
cbar Hne[MAX1_LUE];
~bHe (M8e18(lwe, M AXbLW E, 81(11) '=1411bb & &

Mnefo] '="\n"
2pnl3(liue, Sclom);
re*urn o;

}

6.3. Fayl8a ~xHyony Turolaal uyllsb

1xnyony k!M@1$b ya cbluyarl5b. Ho21r81 ko‘nb cbluH8an funkSlyalar
layl8a kelTta-ker yo215b yokl kelTta-kel o*“5b8a 1Tkon beracll xolos.
FayWan o‘41b Cayl8ayo215blar clolt]ony po2ii5lyacla boacll BoSblan8Ych
pork51ya fayl ocbH8ancla anlilanecll. Faylnl "r" ya "\y" re]1tl(3a ocbH8ancla
Jorly po21151\a ko‘rSalklcbl faylnlng blrHgl bayii T ko‘rbalacH. "a" re]ltl-
cla ocblN8ancla. 05b18b bayrlnl ko‘rSaracH. Har bH klrivSb-cH14ar15H ataH
baJarM8ancla, ko‘r5arklcb oM~an bayHar 50M18a uyarab yan§l po215lya8a
ko‘cbaél. Faylnln§ 1xLlyorly bayH8a Turcyaa! ~UMb ncbun rieek () ATk51-
yaxWan foyclalanlsb lorlT. Bu funk5lya umylcla8l prolonp8a e8a:

1L F3eek (Fayl8a Ko‘rsarkicb, oralldy, Hizobor bosb!) (aru 108 Tr 1aasi
o‘r8arnycH1 yob 1&cia bllan berlacH. H150b01 bosll oldH umyiaas: Kon-
S5laralarclan b T bllan aniwanacH:

8EEK_ 8ET(41yTaH 0) - fayl bosby;
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S5EEK_CbTK (ulyraln 1) - o‘alayo(8an po2115lya;

S8EEK_£NO (cpyTai 2) - layl ocb15b.

F5eek () Mnkslya51 O May'aracll, a8ar FayMa ko‘cb15b balJarH8an bo‘15a,
ak5lncba. noMan Ma”™M 50n8a len§ bo‘ Il

Ixityorly po211:5lyaclan fay! bosbl8a o115

feek (Fp. ol, SEEK_3ET)

1xiiyony po2115lyaclan Fay1bo5b18a o°113b:

MSeek (Fp. o, SEEK_EKO)

lorly po2k5lyaclan blr bayl olcHn8a yok1o1~a8a Ko‘cbl5b ncbun: F3eek
Op. -1b. §EEK_CbK).

Owylcla81 rwsoMa Faylclan 51tyoollar ayyalio‘§‘riCariibcla, 50'n8ra 1e5-
Karirarnbcla o‘uflad:

#1ciucle <8ilo.b>
#1clncle <conk.b>
In( Tat(yoll)

({:bar Nie|256];

cbar cb;

F1bE Up;

1on§ coun(, 1a5M=0;

pul»(‘Fa\l noTlw kirning&:\n");

8eb(fle);

IM((Fp =lfopen(We, "r+"))== W bb)
E)rlnlr("ray!nl ocblb boYTtacH %8\n", Mie);
exV(1);

}
y\ble(!1eol ('p))

({:b =8e(c('p);

pu(cbar(cb);

pudcbar(\n";
lag(+ +;

}

lor (counl=1b; conn(<=1a8(; conn(++)
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{
I$eek(p, -counl, 8EEK_E~"’0);

cb =8e4c(p);
pu(cbar(cb);
pulcbar(\n');

}
I'clo8e(p);
§e(cb();

}

Meek MvnkblyabSlclan (asbuar! C 1l kmwbxonaSlcla po2115lya8a ko'T-
5al;klcblar blMan bo8‘Hu, unyiclagl MninkSlyalar tayjucl.

1on8§ Vell (F1bE*) - Maylcla ko'r5alklchbning JoHy po2x5lya51w awlaSh.

QI rewnc! (F1bE*) - Jony po2115lya ko‘rSalklcblnl fayl bo5bl8a
KeKLw bb.

Puylcla81 LN50lcla noT1 kirkH8an layl 1kkl Kk resltcla lampl: o'Al5b
ncbun ocbHacH. 8o‘nSra Mayl ko‘rSarkicHl layl oxir18a kelllrlHb, ell
Mnkalya51 yorvatlla Myl Ma|T1 anluylanacH. 50'n8ra rewnc! Mankslya51
yorclarlcla layl ko‘rSarklcHl Tayl boS5bl8a say”arlllb, 5IKicla 51tyollar
ke(ta-kel Maylclan o™ b, ekran8a cbluarHacH.

#1clucle <5((Ho.b>

#uiclucle <conwo.b>

\0ld Taln()

{

cbar LWe[256];

cbar cH;

F1bE *p;

1on§ comn!, 1a§(;

pu($('Tayl nonHw kirlng:\n");

8e45(s11e);

1r((Fp=ropen(iile, "rb"))== 1411bb)

{ N

pnn(r("faylnl ocblb boYtacl %8\n", Ule);

exK(1);

}

I$eek(’p, Ob, BEEK_E”™B);

1a8(=(e11('p);



re/éAwcl(Fp);

lor (cound =1b; coun( <=1a8(; coun* ++)
{

cb=8elc(p);

pulcbar(cll);

pudcbar(\n";

}
1clo$e(fp);
8elcb();

}

Keylng§l UWNS0Iclanornik Tilléan fay! S51tYollarl oxTclan bo5b18a uarab
O'aHacH:

#1ncln(le <81cHo.b>
#rclncle <cont.b>
T ( waln(\okl)

<{:bar n'e[256];

cbar cb;

F1bE *Tp;

1on8 counl,las(;

prl$(Tayl nonnw Kiruvng:\n");
8ed«(iile);

I ((Fp =lopen(iile, "rb"))== M J1 X)
E)nan(“Faylnl ocblb boYTacH %8\n", Mie);
ex14(1);

}

sBeek(l'p, Ob, BEEK EKB);
1a81=/1e11(p);

lor (coun{=1b; coun(<=1a84; coun(++)
{

8eek('p, -coun(, BEEK_ENB);
cb=8elc(Mp);

pu(cbar(cb);

pu(cbar(\n";

}



fFclo8e(1p);
8e*cb();

}

Mwurakkab tTayntolarw ya yox”™ab. Murakkab talutollarnl
KTibb ya cbluarl5b Tlreacl() ya T\¥rke() funkSlyalarl oruall atal8a
08blnlacll. Bu Mnk5lyalar protoHplarl suylcla8l komnl5b8a e8a:

512e 1 lMeaclyolcl * plr, mre_1: 51re, 512e rnteTb. F1bE * 'p);

512e_1 M\rke(con51\01d * plr, 51re 1 512¢, 51re_1: nTeTb, F1bE *Ip);

1kkala Mnk5lya bulvn o‘uf18an yok1yo2ll8an bayHar 50nTtl uaylarach.
Mreac! M’nk51yab1 Mp Mayl ko ‘rSalklchbl ban ocb8an lMaylclann teTh 50nM 512¢
pararelirlcla ko‘rSaH18an Tluclorcla8l bayllaml o‘ylb. plr ko‘rS5alkkbl orual
ko‘rSarl18an buler8a yoracll. 0*15b laylcla8l )orly po21151yaclan boSblarachl.

Mabalan, Maylclan 10 1a clovble mmncksl 50nT o™b, 1a551Y8a\0215b:

clovble earTn85[HO];

lMeacl(earn1n85, 512eal (Momble), 10, Mp);

Myrke() Tunk51ya51 p ray 1 ko‘rSalklchbl blMlan ocblM8an laylSa nteTb
50nM 512e pararelrlcla ko‘rb5anl8an rmclorcla8l bayllaml, plr ko‘rSalklcbl
oruall ko‘r5alll8an bulerclan yoracll. Yo215b laylcla8l Jony po2x5lyaclan
boSblanacll.

Ma5alan, layl8a 10 Xa clovble mricla8l 50T Ta551yclan yo215b:

clovble earnTt85[H0];

MN¥rke(earnTt85, 51reof (clomble). 10. p);

fayl8a 256 bayl Ta’1mTol yo215b:

cbar buier[256];

MN\rke(bulTer, 256, 1, I'p);

OwnyMa 51rvklvra Lirlcla81 tab51YT11 May18a yo215b ko ‘rSaH18an:

#1clucle <81ii0.b>
#1clucle <conw.H>
(ypeiiel 8(rncl

cbar nate|64];
In( a«e:

1n( 8alary;

} eTployee;

T(TaTt(yol(l)
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fw* g

cbar in'e[256];

F1bE* Ip;

etployee nT[3] ={{"AA", 1,1}, {"BB", 2,2}, {"CC", 3,3.0}};
pn!5(Tayl nonnw kirlng:\n");

8e(8(ble);

1r((Fp=ropen(ile, "\yb"))== W bb)

{
pnn<f(Yaylw ocblb bo‘ltacll %8\n", ie);
ex(1);

}

Nyr|1e(&\n\[0], 8//eol (eTployee), 3, I'p);
'clo8e(£p);

8elcb();

}
C™wyMa $1rvkllra Wriéa81 1ab51YT11 MNayWan oLl ko ‘MSanl8ar:

#rclncle <81(Mo.b>
#lnclucle <cowo.b>
(yperierl 8lrmucl

cbar nate[64];
T ( a8e;

In( Balary;

} eTployee;

1n( Taln(y olcl)

{an(y

cbar N1e[256];

F1bE* Ip;

eTployee W\\[3];

pu(8("Tayl nonHw Klrtng:\n");

8e(B(lile);

Ir (Frp=ropen(iile, "rb"))== 141/X)
i)nnlr("raylnl ocblb boUTa/l %®\n", Nle);
exK(1);

}



I'reaii(&\»\y[0], 812eof (eTployee), 3, 'p);

for(1=0; 1<3; 1++)

pnnl:r("\n %a %<1 %r", \y\y[1].nate, V\\\[l].a8e, \y\y[1].8alary);
rclo8e(p);

8elchb();

}
6.4. Ouyl clara™acla8l k1rll8b \a cbluan$b

puyl claralcla8l k1rll3sb ya cbl”an5b Mnslyalarl operal5lon Mrkn 1r-
korlyallariclan 10'8Ticlan 10‘8T1 loyclalarSb8a mrkon beracll. Bu bola
buleHa”b ya lNortallasb baJanltaycbh. Faylnl upyl claralacla81 ocblsbcla Fayl
blMan Fay! (ouir ) koT5alklchbl eTa5, cleskr]plor bo§*lanacH. Fayl VeSkripiorl
Mayl ocblM8an1181 LI‘§‘melcla8l T a *1uTo!nl operal5ion 11217 Ilcbk! Jaéyallan8a
Joy1a5b1:1my1N1 bel8MoYcbl buwn Soncr. C>uyl claralacla8l FunkSlyalar clab-
LWr8a 51cliob kulllbxona51M1 1o‘Sh15bnl 1alab  1taycll. be KT bu Kuwbxona
layMar blMan 15blasbcla MoyclaH bo‘18an ba’21 konSlanlalar (11501 ncbun, lMayl
yakmnibel§151 EOF) :a’niirH o‘r 1cb18a olacll Bu konblanl:alarclan &y<lalan-
8ancla 51c11ob clab51ur8a /o 5bllSb1 rarur.

Fayllarnl ocbl$b ya yopisb. FayMarn! umyl claralacla ocM3b ncbun open
() Wnk5lyaSlclan Moyclalalac)l:

Alt 1 =open (fayl noTk bayroular, Turo)aal.)

L - Tayl <leS5krplon,

fayl noTl- 51tyollar Ta53T8a koT5alklchbellr.

2-paratelr bayroslar layl ocb]5b re]1tiM1l bel8Moycbl1loclaclir. Bu 1o<&a
l'cnH.b SarlaybaH Mayléa Saulanuych| konslanlalarclan b1 1yok15bn konSlar-
lalarclan rarryaclll ‘[ atal yoriiata bo6l AUn8an bo‘Hbl TMTKIM.

KonSranl:alar ro"yxarl:

O_APPEHB Faylnl oxa 18a yoruy uo*5b15b ncbun ocb15b;
O_BWANY laylnl bHH (kKL ) blnar rejirc!a ocb15b;
O_CKEAT yansgi layl yarallsb ya ocb15b;

O_EXCb a8ar O_CHAEAT blMan blr8a ko‘r5alll8an bo‘15aya yaralll-
Toucbl bo‘l18an layl Taylucl bo‘ba, MaylTt ocbl5b Mnk51-
yasl xalollk bMan 1un8aycll. May]né laylnl o‘cblb kelta5-
Hk<lan SaslaycH;



CMIOCXbY  Ffaylnl laual o‘Alsb ncbun ocb”™3b;
0_AO0\\HA £ay]nl o’'uyl5b ya yo213b ncbmnn ocbl15b;
O_TEXT laylnl walnH rellwcla ocll3sb;

0_TA1NMK Tay|ucl Saylul ocb13b ya bor Ta ’lutornl o”*cbuusb.

fay! ocbll6b rejm 1 alballa ko‘r5aH18an bo‘I'Bbl 5ball. 3-pararel;r
Turolaal buupy™Man Matar layluws O CK.EAT ocbi$b re]lllficla, ya'niyan81layl
yaralsbclaloyclalanllacH M8 305 yaM 5 \YLLIOO\"5 Operal510nr2itlarlcla
Turojaal buumuylan pararerrlarlil ben”™b mncbun “wmylcla8l konSlanl:alarclan
1izyc3abnHacH.

5 1\NeHA1TE layl8a yo715b8a rux5a! ber15b;
5 14EAO laylclan o‘yl5b8a rnxsal berl5b;
5_14EAKW\ 5_WIALTE o”.ub ya yo215b8a rmx5al berl5b.

Ko ‘rbaH18an kon5lanlalar 5y5 kalaloéMa Joyla5b8an 51la:.b Sarlayball
laylcla 5aulanacH. B Taylw uo‘5b15b #lnclucle <5y5\5racle.b> cHrekHya51
0LX|an aTtal8a osbHMacH. A8ar Turolaal buuuul paraTtelrl ko‘rSaHlTa8an
bo"'15a. lNaua: laylclan o™15b8a rux5ar berfacll. 1JIM1X operawon H21llfcla
Turolaal buumylan 3 xIN Foyclalanuycblar ncbun ko‘rSaHlacH:

Mayl e8ab1;

loyclalanuycbllar 8urnll a‘2051;

boSbuia lNoyclalanuycbllar.

Foyclalanuycbllar buuyulan ynyidasi S1tyollar oruaH ko T5alllac/l:

A - fayMan o‘y|5b rmx5al berM8an;

\\' - Tayl8a yo215b rux5al berl8an;

X - TayMarT balarl5b rnx5a! benl8an.

A8ar blor Tturolaa! buun”! berMta8an bo‘l5a, o‘rT8a bel21-
51 uo‘yMacH. A8ar layl e8abl8a baTTa buynukr, FoyclalanmyYcbl 8Surumbl
a’2olarl8a o™15b \a ba”awb, bo”bua lNoyclalanwnycbllar8a laual bajarl5b bu-
um™l berf8an bo‘15a. Turojaa! yatOnw ~“nyMaékba yo215b T1 TKIn: TXT -
X-X. bar blr  511myol o‘rt8a O rayaw!, ak5 bolcla 1 rayanll ~o‘yllb, bosll
bo'18an 5orcla8l o"n§ OTonclan bo5blab bar bl uch rasatlnl 5akk12Mk 50n
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yorHsa, turolaal buun4il bel811oYcbl 3akkarlik bulln 3on bosH
bo‘lacll YnuyorWa bosll allin8an rwxr-x-x ~ak0 nikkll k 111101001, niloyal
3akk12Hk 0751 30n 3bakllina yorllb, open () funk3®yasla Tnnyaa! bmamu!
parate1ri 51faHla ko‘rSaHlacH. Faylnl ocb15b8a T13011ar:

1 Faylw o‘ulSb ncbun ocbisH:

W=open (LI1x1", CNIO O X Y)

2. Fayluw o‘al5b ya yo215b ucbun ocbl15b:

LW=open("1.1x1", 0_AOL A)

3. fayln! yansgi 1 a’luTollar yo215b ncbmn ocb15b:

n=open('ne™.1x1". OWKOMbY |0 Creal] O_TKbTKK, 0600)

fFaylnl ocbl5bcla kellb cblfac!l8an xalo wriri amlulasb mucbun errmno.b
BarlaybaH fayla Saslanmyclll errno o‘28armycbl51 X12ra 1 uHacH. A8ar bu
o‘28arnycbi Ly Ta 11 5bn SarlaybaH laylcla Saslanmycbl EEX18T konSlanla-
518a 1en8 bo*15a, ocbHayo!8an layl Ta\.JuclM81w bllcHracH.

Sopen() Wnk51ya51 bHla layl8a bH necba cla5lvrlariian Tukyaa! ~UNb
TKow w beracH. Alballa, Iia51urlar layl8a lasa! o'ulSb rellticla Turolaa!
plISl Ttk n. Faylw ocbl5b ucbun yana crea! () ntk51lya51 taylucl bo‘Hb,
uylclagl open () 1'vinkslya51nl chaylrl5b8a 105 Kela<fl

opern(iyl noTl O_CHAEAT |O_TK1XK|] O WKOMY); bu funk-
5lya yansl layl yaralacb ya yo215b mncbun ocbacH. Owny1 claralacla layVarn!
yopl5b wmcbun cloSe () inkblyaSlclan loyclalarSb 1021T. By MmnkSlya
Ko‘rlMSs1 ynya8icba:

1n! clo5e (Fayl clebknplorl). FunkSlya Tuyalll 41yalll ba)arf8an(3a O say-
laracH. XalO bo‘18ncla- 1

Ma4lutoHarw o‘uylsb ya yoxisb. Puy1 clarglacla TaymntoHarn! kirl-
H3b ya cMuan”b reac!() ya Nor1e() funkblyalarl oruall atal8a O5blrflacH. Bu
1vnkSlyalar protO1pian uylcla8l ko‘rinl5b8a e8a:

a1 reac! (LU i, cbar * buiier; nnri8neclinicovn!)

Al \ynle (11, cbar * bufler; vn514necl1nl covn!)

1kkala 1nnk5lya bulvn o"uH8an yok1yo2118an bayllar 50111111 fsaylarachl.
reaé Funkblyabl i (lebwrlplorl bllan ocbl18an Caywan coun! paratelncla
ko‘r5alH8an mMclorcla8l bayllatl o”b, bwuiier ko‘rSalklcbl oruyall
Ko‘r5alH8an bufer8a yoracH. Fayl oxin8a ye!8ancla reac! () 1unkSyaSl
0 "yTa1l "aylaracH. Fayiian o0°‘415cla xatOHk keHb cllu™a, -1 ylyTa!
uaylaracH. O ‘a15b laya81 Jory po21151yaclan boSblanacH. A8ar FayltalnH
re]ltcla ocbll™a, CK. ya bf 5ltyollarl "\n' 511yoll8a o‘28arllnlacH.
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Yo213b \nte{) Mvnk5lya51 1 4esknpiorl bllan ocbl8an layl8a bulTer
Ko’rsatkicb1oruaH ko‘rsal118an buiiérclan comniparate(rio”™aH ko‘rsaHi8an
Wapio<iast bay(larnl yorlb uo‘yacH. Yorny Jorly pork5lyaclan bosbianaéil
AS8ar Tayl watl re)lrcla ocbl8an bo‘l%, \n 5luwyoll CK \a bf 51tyollar
BMalina yorTacll. A8ar \0215kcla xatolk kellb cbilka, \Tre () Mnk5lya51 -1
LiyTar MayCaracll. XaTw aniylasb errno §lobal o‘r8arnycb151 bo‘15s, errno.b
saria\'ball laylcla ko‘rsal 1u8an um\igasl kon5laralar blrSa cen8 boMacll.

EACCES5 - Ffa\lyornyéan baroyaian8an;

EIMO5PC - LU sb™M ~urlMTaéa bo‘sb oy ~olTa8an;

EBAOF - no%o'8‘rilayl aeskriplori

Bn Mvnk5lyalar 10.b 5ariayball Maylllajoylasb8an. Puylcla blr FayWan k-
K1Mcb1518a nusxa ol b claSrdlM ko‘nb cbhiMarww2:

#1clucle <81i0.b>

#1clucle <Cenin.b>

#lnclucle <w.b>

In( Taw (w ( ar8c, cbar *ar8y[ ])

{

1N( M 111, M'clon(; /*Fayllar <le8knp(orlan */
in( n; /% 0 ‘ull8an bay(lar 80 */

cbar bulT[B11F812];

il (argc !'=3)

{

pnn(r ("ba8(ur cba~T13b lorra(l:");
pnn(T("\n %8 blrincbl_laylikklncbl_[ayl",
argy[0]); re(urn 1

}
I (Ffclw =0pen(ar8y[1],0_bLIOJ\b,¥))== -1)

{

perror (arg\]1)]);

rern 1;

}

IT (F'Mon(=open(ar8y[2],
0_\\KO1UbY|O_CKEAT|O_TKLI C))==-1)
{

perror (ar8\[2));

reurn 1;



}
/* TayNar ocb/8an */

«bJle ((n=reain(M1n, bulT, B11F812))=>0)
\¥1e (Mown(, bulT, n);

re(urn o;

} /* a3 ur OXaIrL %/

EWIF512 kons{ania3l 51ddob sariayball a>1ca awMlan8an bo'Mb, M5
BO5 mncbun 512 bayi 8a rens.

fFayl8a 1xMyony tmurolaa(. 0 n=1 éara)acla fayHarn! :xMyony larHbcla
o™M5b TnTK1N. Bunln8 ucbun beek () Mnkslya5lclan MoyéalanlSh 10217 . Bu
Mnk51lya protO11p1 umylllan! ko‘nwsb8a e8a:

1on8 beek Ml A4, 10n8 oNeeT, 1n1or8in);

Bu vink5lya N clebkrlplorl blan bo8‘ M fFayla§! Jorly pork5lyatu
ucblncbl parate!r (ori8en) oruall nmusara8a nlSbalan 1kkTcbl parartelr
(oNeel) ~aclat8a koYaracll. BoSblan8Ycb t~Ta M8 BEO05 cla 10.b yokl
LAMIX cla wl51clb 5arlayball layllarcla aw™Mlan8an kornSlanlalar oruall
atuylanacll:

8EEK_8ET (0 fllyTal8a e8a) fayl bo5bl;

8EEK_C1/11 (1 MyTal:8a e8§a)]orly po2115lya;

8EEK_EKO (2 Alytal8a e8a) fayl ox1.

Ko'cb15b clayorurla xatwo kellb cbidsa, xalo kocH errmo 8lobal
028arn\cb1518a yorfac!!. faylcla Jorly po2115lyanl aw”iasb wvcbmn 1ell ()
{mm&lya5iclan &yclalaniacr:

Bu Mvnk51lya proiolp1long (€ll (n1ii);

Joryy po21151yanllayl bosbi8a KeKT3b:

beek (i, ob, BEEK_8ET)

Jdory po21(51yanl Faylox!I8a kek1l15b:

1Beek (1, ob, BEEK_EH 3)

M1501:

#wWwcwmcle <sy8\3(a(.b>

#incwcle <g(r'ng.b>

#1incwcle <g(iito.b>

#incwcle <icn(1b>

#incwcle <to.b>

w( Taw (yo i)
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{

w ( banclle;
cbar M158="Tb18 18 a 1e81:";
cbar cb;

/* crea(e a Wile */
banclle=open("TEST.55$", O CKEAT | O_KB\¥K, 8 LIEAB |
8_1\¥K1TE):

/* yyrKe 8oTe iha(a (o (be Ale ¥/
y\nle(banclle, 788§, 8(rlen(t88));

/* 8eek 1o (be be8INT§ of (be e/
18eek(banclle, Ob, BEEK_8ET);

/* real/i8 cbars F'roT 1be Mle vml11\?% bK EOF */
o

{

reacl(banclle, &cb, 1);

pnn(r("%c", cb);

} \\ble (leof (banclie));

clo8e(banclle);

re(urn O;

}
6-bob boYylcha xayoMar

C /T clebwTa8a ayrMail?

. CAT! ocllBH Mvinks1ya51n1ng L/nHsHL

. OA1T ocb15b rellrlarl.

Slinyo MM KWH3b ya cb1”ans5h.

g8a1rfl1 kTn$d \a cTyar/ab.

. ForTtall kTn3b ya cMuaub.

1xMyony Tarnbiia k11115 \a cbluarlsh uarnclay atal8a O5blrlac T

. Murakkab Ta’mToriarni kwll5sb ya clU”™awb mcbun sanclay Jirk51-
yalarclan loyclalarad?
0 uny1 claralacla MaylMarw ocM3b n3muarili ko‘rsaHns.

10. <35l Tvnkblyalar auy! (laralacla o™M15b8a ya yo215b8a 1rkon be-

racl1?

®NO A WN R

©
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6-bob boylcka lop$krular

Abkunelll (1511, m§&TI8an yliM. yi8TI8an ball, alesll o‘Ha baH)
31rmklurablT yaraHn8. 8lrvkivra rdcla8l weSs1Y yaraHn8 ya fayl8a
yo21n8. Ko‘[5alll8an rasatll ekeTenll1 oHb 1asbiang ya ko‘rSalli8an
ratllyall ektenllan 50'n§ eleten! s0‘sb1TB

. XocHT (151N, 1aY021rl, 1v8MSan yll. oyHk Tao5bl) S5lmadura5l-

M yaralln8. 51rukllira UWFiclael Tta33n' yaraHn§ ya layl8a yo21nS.
Ko ‘r5alll8an latllyall eletenlll oHb 1a5b1an8 ya ko‘rsall1&n rasaT-
H eletenllan 50'n§ eletenl sa0‘5b1nS.

. Matlakal (noTl poylaxH. aboll 50T, e8allaSan Tayclonl) Slrukll-

reBIMl yarair§. 8(rukllra mrriagl TaS51y yaraHn§ ya layl8a yo2inS.
Ko‘rsalll8an aboll 50Tc)an Kicbik bo‘18an ekeTenll1 oHb 1ashian§ ya
ko‘r5aH18an noT8a e8a bo‘18an eletenlllan 50'n§ eletenl UO‘SbIns.

. baylal (noTi claylal HH, pil birf181, yalula kur5l) 5S(rukllrasim

yaraHn8. S8lruklura LWridasl T1ab51Y yaraHn8 ya Tlayl8a kI HNS.
Ko‘rsalll8an noT8a e8a bo‘l18an elkeTenll1 o'cbT1E ya layl ox1l8a
KkMa eeTen! 40'sb18.

. In50n (15711, yasbasb Tan2iH. leldfon rasatl, yosbil) Slrukilra-

SIM yarar1g. 8lrukllra Lcla8l 1ab51Y yaraiing ya layl8a yo2ins.
Ko ‘rsalll8an yo3b8a e8a boMan eeTenll10‘cb1rT8 ya benl8an (ele-
Fon rasaTtlasl eleten!clan okln eleten! 40'5b1n8.



7-bob. PKEPKOT8E880K YO81TAbAK1
7.1. Prepro(se$$or (M3buncbas!

Oa$(ur Ta(w ya prepro(sessor. C Wla watH fayl sbakHcia (ayyor-
1an8an claslvr ucb(a Aay(a 1Bbiasb bosAichiaridan of(acll.

Ma(nnTt8 prepro(8s8850r cHrek(1\mlan a3081(1a o‘r8ar(llsbl Bun )&-
rayon na(yasiyana talni layl bo‘lb, prepro™3e33or (otonMan bajarHacH.

KoTpHa(51ya. Bularayon na(ya51 ta5blna ko(H8a oYkarHuan obyekll
layl bo‘Tb, koTpHatlOMoTonMan bajJanlacH.

Bo8§‘la$b. Bu Jarayon na(ya51 (o‘laTta”“bTa kKocH8a oYkaru8an bajarl-
Inycbl Mayl bo'Hb. bo§‘1lan8Uch (koTponoy”b”~K) (oTonllan baJanlacH.

Prepro(sessorning ya2151 dasur Ta(n 1M1 prepro(5e550r cHrekHyalarl
a505Wa o0*28ar(1r15bcHr. Masalan, cleiine cHrex(1Ya51 das(urcia blrjutlaw k-
kMNcb}*mTla ban altaSbiirlsb ncbun 15-1a11acH By cHrekHyani8m tn ty
KO‘rIM5s1 “mylcla8lcha:

#cleline <air a sb(Iruycb1 Hocla> <air a sbanunycb1 Wcia>

Bu cHrek(Ya balarl8ancla clas(ur Ta(tc'agl air a sb(irmnycbi MNoclalar al-
TasbTmycbi1Hoclalar8a alr a sb(1arHacH.

Oa5urcla ~ny Icle8l Ta(n Tay)ucl bo'bh:

#ieiine EYbEK 2.718282

cloble T IX=EbbBESA

<l=alla*EMbEK

Prepro(5e550r bu Tta(ncla bar bH EMbEK kon5(an(at wnlng Ay Tai bl-
lan altaSbHracH, ya na’*yaéa, “mylcla8l Ta(n bosll boMacH.

clovble T1x =2.718282

cl=al&*2.718282

Ma(nciagl airasb(Usbiarw #unclel cHrek(1Ya51 oruagH rai e(Bb TUT-
KT.

M asaian:

#cleiine E 2

9-C \aC -~ - n) 129



#uncleine E
#clevine E 'A'

T ¢ mcle cHrekiilya511k K 1 Ko ‘rlim5Secla 15K1aiiH8bl T TK T .

#incwiie Jay\ noT/ cHrekHya51 &a51mrnlng sHu cHrekn\a o'rni8a say51
TaNeH lMaymnarni uo’5b15H kerakH 811 ko +5aiacH.

#incwcle </ayl noT\> cHrekuya5l clasllir8a koTpHalOr 5lanclall ku-
mbxonalari8a 1o 5 Kewmycb1 5arilaybaH fFaylar Taw 1arili1 ~o‘5b15b ncbun
To'Yallan8an. Bwu Tlayllarcla iTk51lya prorofpi, Wrlar, o'28arnycHMar.
kon5lanlalar xanan yorfM8an boYacH. funk51ya protoHpi1lMink51lya uay-
rarmycbl LUr, T'vnk5lya norw ya lunk5lya8a wrarlfuycb! lurlarclan ibo-
rar bo‘lacH. M1501 ncbmn CO5 Mmnk5lya51 prorofpi ~“nyiga8icba yo2llsb1
TN TKT: clomble cos(cionbie). A8ar funk5lya nonfllban olcHn yolc! imri
kKo'TsaH18an boba, bu funk5lya becb “~anéay iy Tail uyay(artasfgiri
Ko‘rsaia/l. 8bmniialkiclasb 10217 K 1, b cHrekHya cla51ur8a 3ranéaH ku-
wbxona ~o‘sbllsbi8a ollb keltaycll. 5:anclarl LWnk51lyalarnt8 kocllarl
bo8‘1asb, ya’'n1 aloualart rabririasb bos5™kbida, koTplal5lya bos™NicH-
clan 50‘'n8 atal8a O5H1rMacH.

KoTtpMal:51lya bo3uytobllla 51mak515 xarolar 1ek5sb 1n lacH ya naswriia bun-
€éay xatOlar taylucl boYTasa, 5lanéaH LUnkSlyalar kocHanb12 Tasllna ko-
cH8a oYkarlacH.

8arlayball !ayuarni cla5lumlng mxmyony Joylcla niasb Tutkln bo'l5a
baT, bu layllar, oéallla. cla5lur bosbida 50‘5b15b 1021T. 5bunT8§ mcbun bu
layllar8a sariaybaH layl (beacler Hle) norw berl8an.

basllr Ta(n MikoTtpMNa(5lya uyll*b. Oa5LUr kocHN! baJanlnycbl Mayl8a
0‘1ka215b ucbmn kotpMatoHar yo‘ManMacH. KoTpMalOr vaniiay cbauirflacH
ya un8a iaswr kocH Joyla5b8an Joyi1 ba”kla uanclay xabar “nacll, bu
konkrel koTpMatOr8a bo8‘Ha. Bn Ta'lutollar koTpMalo TN§ buua(lancla
berlM8an bo‘12&1

Oa51urkocH koTplMalS51lya ulllwsM nalyaSlcla obyekrl Mayl boSIT yllnacH.
Bu layl. oclaccla. ob]' ken8aylTtall bo‘ladH bekT bu ball baJanluycbl lay!
cle8ani etas. Obyekll Faylw ba)arfuycbl layl8a o‘81M5b ncbun y1§‘mycbl
cla51ur uo“1lanlacH.

Y*8‘n\cbl nas(ur yor(larlcla balarMun\cbl raylnl bosl ull3b. C 1llicla
clasllriar, oc3arcla, blr yokl bIT necbia obyekrll layllar yokl kulllbxonalarnl
KoTponoyka ~LW3b yor(latléa bosl ~UnacH. Kuwbxona cleb blr yokl blr
necbia koTponoyka gllnnycb! aylar KO‘platl8a ayHlacll. C M8 barcba
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koTpMatoHan aasllir8a s0‘5b15b T 1 T K T bo‘18an funk5lyalar (yok| pro”3e-
cluralar) ya 3Tiariian iborar kulllbxona boxH ~Ma olacll. Funk51ya - bu ay-
nT x12ta(cbl arallarnl, Tas5alan, 1KK1 300w s0‘5bib, malYa51l ekran8a
cM”~anbbn! baJarnycbl clablur biokicbr. 51nf Sifalicla Ta'lwmol:lar HO‘platl
ya nlar8a bo§‘lan8an funk3yaiart ~ara™b TuTkln. funkSlyalar ya stiiar
bauiaasl Ta’lmtollar key!lNsl Tay 2niariia barafFs/1 benl8an.

OeTak, balarmmyci faymnibo3H yllsb vcbun “nyMa kellnl8an aral-
larw balansb 10217 :

Ayya! .cpp ken8aylTall clablur kocH bo5H wullinacrT;

Oab1ur kocbnikoTpHal:51ya ull3b orsaH ,ob] ken8ayitaH obyekiH fayl
{urHacH;

BaJanlwnycbl fayln! bosH ~LU3b Tay 5acHcla .ob] ken8ayitaH fayH rarurly
Knwbxonalar 01*aH koTponoyka ullnac]t

Fayllarclan Ta(nlar ~o‘$1ln$b. FayMan talll 40‘5b15b ncbmn mnchb sbaki-
8a e8a bo‘ 18an #1nclucle operalOr! uo*1lanHacH:

#1clucle <faylnorr >

#incwmcle «Fayinorw»

#INcwmcle TaKrosnoTil

Makros norw #cleiine cHrekHya51 oryaH k1rlH18an preprO15e550r NMenH-
HkalOriyok| Takros bo‘Hsb1Tu TK 1.

AS8ar blrincb 1 3bak! uolllanl3a, prepror3essor 40‘3blMlayoi8an Faylrl 3lar-
clarl kullbxonalarclan 1rlaycH.

A8ar Kkincbi 3bakl yolanfba, preprol5e55or &ycialannycb1ing Jory
Kalaio81M1 ko‘rlb cll™ac/l ya bu kalalo8cla fayl tOplTasa, 5laniiarl H21itI1
Kalalo8iar8a Turcyaa! alflacH.

AS8ar clabllr(la blr necba funkSlyalarclan Foyiabnllsa, FunkSlyalarl:arlH,
FOna51 bMan bH8a abbWa Fayllarcla SaflaniShl “mlay. HaTtTta funkSlyalar
lare518a ya taln() FunkSlya51 lana518a cbaulrllayol8an FunkSlyalar protO-
Hplan Joyla5bHn15a, clablir lanaSWa funkSlyalarnl 1xHyony JoylasbHn5b
TMTK1nN. Bu boMa claSllr faua! prol5e550r korarclalarlclan bat 1boral:
bo‘lBbl TTU N.

C 5Slaxcladl bo‘ylcba .b 5uMNakbl kmTubxona8a 1e815bH Funkblyalar—
wn§ protOipiari batita Lrlar ya konsl:atalar 1aTi/ Joyiasb8an fayllamil
Ko‘rsa(acH. Bunclay fayllar sariaybaH faylar cleb alalacH. KoTtpMalOr kn-
wbxonalariblMan Bbiasb8a 1o ‘1Jallan8an 5ariaybaH Faylar ro‘yxain HL s{an-
(larHcla ko‘MalM8an bo‘Hb, bu fayllar notlarl WnN1ng x12talO bl so‘riaribb
50b1anacH.



Cvy1(1a $bm 5laniian Maylar no Tiarlkeinnigan:

asseH.b - axwr cla8no5Mka51 .

(ype.b - 51tyollarT o*28arrlrlsh ya rex5b1rsh.

errvo - xarolarml rek5b1nShk.

ioar.b - ba™¥™y 50nlar bHan 1551a5h.

HTK5.b - burun Sonlarnlng cbeSaralarl.

localeH - THHY Tnbk8a T051a5b.

Tarb.b - Taretarlk bl5oblaSblar.

Ser|'ntp.b-nolokal oYl5blar 1Tkonlyarlarl.

518nal.b - §‘aynoclcHy bolarlar bHan 15blaSh.

5Tclar8b - o‘r8arnycb| 5onH paraterHarw Uo‘11a$h.,

Sclcldb - ~oYlW Tcba ratllar.

3rélb.b - xorlra blMan 15b1a3b.

srran8.b - 51tyolll ~aTorlar bMan 15b1a5b.

rlte.b - sana ya yaurnliaw”iashb.

Turbo C \a Borlancl C*—+ koTtpllaroHarMa S8raik kurubxona bllan
bo§Tan15b ncbun Srapblc.b - Sarlayball fay! s0*1lanlacH.

8barrH (Mrek11lYalar. SbarrH cHrekrlya upy Iclal ko‘riMish8a eSa:

bullin 3on d>cla.

(exT_1

#elbe

(ex3(_2

#encHr

#elbe (eka(_2 5w 15b1ar15b1 sbarr e Tas.

OHekri\a bajarf8ancla #H'clan 50‘n8 yorMN8an burun 3onl 1rona uylytarl
bl50blanac/l. A8ar bu ~yTar O €an karra bo‘15a reksr_1 koTtplar5lya ulll-
nayor8an tarn8a uo'sblfacH, ak3tcba rek51 2 po‘sbllacH. A8ar #el5e cllrek-
TI¥sElya reksr_2 Tayluc! bo‘ir a sa. bu cHrekrl\a o‘rka2ib ynborfalll.

#1el Iden(dbka(or

cHrekrlYa51cla #cleiine cHrekrlya5l yorbatMa Menrllkaror at” 1an8anls1
reksbirMa<ii. A§ar Wenri/karor awylanSan bo‘15a reksl 1 bajarMacr.

#1fncief Wen(dka(or

cHreKI7|ya51cla ak51ncba sbarT rosTbl50blanacH, a8ar wen1karor awNlan-
Ta8an boba.

Oa51ur8a nlabb to'l|lallan8an fayllarnln8 bar biri8a bbra fayl nlanlSb
TO ‘Yallan8an bo‘15s, bu layl blr necba TaHa &asTur8a wlanlb uplacH. Bu
uayta mlanl5bning olcH1l oH™b mcbun STanclar Maylar yusonéa ko‘nl8an



cHrekllyalar yorpawla WToya uylln™an. Bn biroya wu3ull “mnyMa”kba
bo‘H3b| TMTKLN:

/* Hienate KoTlMN fay1*/

/* F1bEN"AME anl4lan8anH81M11ek5b1rlsh */

# IncleFF1bE_"AME '

.. /* Ulanayol:8an fay1..

Ta'rar*/

#cleine F1EE_KAME

#HencHF

TarToalannyYcbl 3Ha/lll cHrekHyalar yaraH3H mcHun yuyiclasl cHrekHya
k1rHHSan:

#elNf bult_80nK_1/ocla

Bu cllrekrlya 15H1alli8an Taln S51lradilra5l:

#1f SHal

Taln

#ellF 1_1&cia

1 Tar

#ellF2_Hocla

2_Taln

#elbe
TarT
#enc/F

Preprol5e550r ayyal cHrekHya51c1a81 sHarzw 1eksHiracH. A8ar 3bar!
O 8a 1en8 boba, 1 1focla H150blanacH, a8ar m Hat O boYsa, 2 Hoclaw Hb
50bi1aycH ya Hokaro.

A8ar HaTtTa 1&ciaiar OboU43sa, ebe ncHun ko'rsalli8an 1 a T nlanacH. A8ar
biror 1Focla O clan kava bo‘13a. 3HM cHrekH\'acla ko‘rsalll8an T a T wulanacH.

1lnar Weiinec! opera(5lya8l. M aT 5banH uayla 13HlanSancla wnar
prepro”™5e55or atall cleiinec! operarc! atalliian byclalanl5b T TKT.

Pu)iast W cleHnecl 18<1a51 #1ei operanc! Hocla518a ek\u\alenl. Bu
Ko ‘rilM5bcla cleiinecl aF2alllsl bl nTaycH.

M1501 ncbmn blror lek5l koTpllalOor8a VvV lclenHaal:orl ani4lan8an, N esa
anlulanta8an HoMa ural”™b 10211 bubT. |1 HoWa preprol:5e550r cHrexl ya51
umykla8lcba yorfacH:



#1f ielineé ¥&&!clerinecl N
rekbl
#encLiF

Bu c3xrekilyani1”mnykia8icba baTt yo213b TmTtkln:

#ihely
#1FnéefM
reks!
#encbf
#encHF

Yorclatcbl cWreklbalar. 8alrlaml noterlasb wcbun uuyiclast di-
reklyac'an iiyclalatbb TMTK™N:

#Mne koTW M a

Olreklya faua!: barr noTterl etas, fayl nonlMNT baT 0’28arHri5bl
TUTKIM

#MNne kon3lanla '/ayl noTl"

(Mariia, bu clreklya kaT 151alTed1

Cowicla8l MirekHya lek5Setalar kerta-kerf1s1 oruall ko'rSaH18an Shaxicla
(Ma8no5HK TaYmToMar berlrsbl8a oflb kelacll.

# error lek$etalar keFTa-kerH”r.

M1501 ncbun KA M E preproX5e550r o‘r8armycb151 anluylan8an bo‘15T:

#cleine NAME 5

Oabllrcla by of28arnycbl ulytalnllek5blrlb, 5 8a 1en8§ bo‘lta8an bolcla
TadnTo! ben™b ucbun upylclagl clirekHyagan lroyiialanrlacrl:

#1F(LYAME! =5)

#error KAME 5 8a 1en8 bo‘lMBbl kerak

Xecb Maniiay X121 a 1 bajartaycl8an clrekii\a:

7.2. Makro$lar

Makrox (mebnncbam. Makrosra’nii8a ko‘ra bHutlanlikkincbilutla
blMan air a sbrin sbclr. Makro5lar ko‘plncba Takrola’rll cleb baTt aralacH.
En§ sociaa takrora:rir

# eeline Wen(thkalor alllaxk/rnyckr $alr.

Bwn cMrekllya yorclarlcla loyclalanmnycb1a80ol)< lurlar ucbun yansi notlar
KIrH15b1 T T K 1M1
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Mazalan: # neine reallon§ clovble

Oasllr walllMa 1on8 clovble Lncla8l o‘28armycbHarw real 31Mla
1a’rwmasb TU TKT.

ParaTe(rl Takro 1a’r Marcian foyclalanl5b yanaéa ken8rou, rkon 1ya|7|ar
yaraTacW:

# cleline noT (paratelrlar ro‘yxaii) air a sbiirfnycb1 yazor

Bn yeréa not —Ttakros rnort.

Paratelrlar ro‘yxain - yer8ul bllan ajrainl8an ic3eniiikatoriar ro‘yxai.

Makrol:a'nfwng klasslk T130l1:

# neline Tax (a. b) (a<b ? b:a)

Bu Ttakrosiian loyclalan8ancla kotplalOr Tax (a, b) Voiaw

(x<a ? y:x) caclabMan altasbiracii.

Yana blr T 1301

# cleiine AB8(x) (x<0 ? -(x):x)

M1301 ncbun caswrclast AB5(E—2) Tocla(E-2<0 ? (E-2) :E-2) 1&éa
blMan air a sbLUMacH.

Makro8larnln8 vnk3l\aclan larub FunkSlya clasllrcla bTa nusxaiia
bo‘153, Takros bosl ~wnycll Talnlar Takros bar 8a! cba™wl8ancla cas-
LUr8a Joyasbnniacll. Funk3ya pararelrlar Spel51/kal5lya5icla ko raalll§an
Wrlar ncbun 15blaiilacH ya konkreT LLUrcla8l Ly Ta 1 uayTaracH. Makro3 bar
Naniiay murclagl parate(rlar bMan 15blaycl. HoslM AlMnayoi8an Ay Taz LWrl
lasial paratecrlar Lrlarl ya 1oclaiar8a bo8'N.

Makro3oylasblarclan (0‘8‘ri1 MNoyclalanl5bh mcbun a~tasblUMNMnYcM sairni
uay38a oH"b lNoymal.

funk3yanTt§ baalaly pararte!rlarl bwm 1oclalar, Takros ar8urtenrlan
bo’13a, yer8ul bHan ajralll8an leksetalarclr. Ar8utenl:lar8a Takro-ken-
paywrisbiar ~o'TanTaycl.

AlTtasburnyclll cla(orcla prepro”sessor atallan. AltaSbHrunycbl
Nallrw (asbkH ~nycbl lekseTailar kelta-kelll8kla ‘# ya ‘##' aTauaridl
~o‘llasb Tw Tk In. Blnncbl atal parate(r olll8a uyo'ylb, 3bu parate(rni
altasbnruycbl “a(or uays3lar8a olln15bl kerakM8a1 ko‘rsatacb. M ol
ucbun:

#cleiine pnn((A) pnn(F#HA"=%I", A)

Takro la'nfbenl8an bobT. b bolcla Takros8a prrli(a+b) Turolaa( suy-
Icls8l Takroken8ay(tani1boal afacH: pnn!:("a+b" "%I", a+b).

KKIcb1'##' aTa! lek3eTalar orasMa ~o‘uanllb, Ek3eTalarw niasb8a

wKon beracH.



(3uyMas1 Takro 1a‘nfberfM8an bo‘13irm:

#clevine rero(a, b, c) (bac)

#clevine one(a, b, c) (b ac)

#cleine 11yo(a, b, c) (b##a##c)

Makrocbauw”: MakroJoylasb nalya51:

2ero(+, X, y) (bac)

One(+, x, y) (x+y)

T\\o(+, X, y) (X+VY)

B irincb1 bola bac yaSona W eTiMka(or cleb ~araHb, wakroaiasbH-
n3H atal8a o3blnltay(H. 1kkincbi bollla Takros ar8mtenuari bo‘sHHL
bel8Harl bHan a)raH18an bo‘Hb, bun bel8Har naryaéa baTt sa”™iawb ”~olacH.
ucblncbl boWMa Ttakros ucbmun '##! ataH uo‘llanH8anl ncbun, nailyaHa,
bo‘sbM” bel8Mar512 paraterrlar nlanacH.

O1(Nnian kirlll8an TakronoTbr. Prol5e53or8a uayra 156135 Jara-
yonMa TtayuTtor beruycb! ‘“wylcla8l oldinclan k1rHMSan Takronotlar
Tay]ucl:

..bWE.. —™MyTaH o‘nHk kon3”™ata o”Mayor”~an 5air noTter!. B Arancb1
3arr noTeri1 8a 1en8.

,-F1bE..-Tayl noT1511Yollarsarorl5H'alléa. Prepror3essorHar 8al bobua
Myl noT1 ko‘rsarf8an #tclucle clrekHya51M1 mcbral8ancla noT o‘r8arac3l.
#rclucle cHrekrlya5l1 bajarllb bo‘18anclan 30‘'n§ noT “ayra 11klanacll.

..OATE.. - «Oy. kun, yMN» rTa'icasl 51tyollar sa 1. fayl blan 15bla5b
bo8blan8an sanal Ko ‘rsaiacH.

.TIME.. - «5oallar: TTuHar: sekunchar» N)rrandasi 51tyollar sain.
PreprO15e550r o tonWan laylnl o ™ b bosbian8an yayull ko‘rsala<H.

..5TOC.. - A8ar koTplalOor AK81 - 5lanclarl bo‘ylcba 15b1layol8an bo‘15a,
ulyrtaH 1 8a len§ kon5Tarta. Ak5 bollla kon5lanla ~yTaH anlulanta8arn.

7.3. Xoiira swinari

AytO TaHK xoHra obyekHan. Blok c’eb Mnk51\a lamebl yokl r8urall
~ay5lar tob18a ofn§an 1a’rdfar ya operatOHar keita-keil§18a ayHlacH.

AylOTaHK xoHra layal o'21 anlylan8an blok icbllla Tayu<3 bo‘laHL
Blokclan cbiaisbcia obyekHar wmcbun aJraH18an xoHra LI15t1 bo‘sbaHiacll,
ya’rnl obyekHar yo‘solacll. 5bunHay ullb, aylO TaHK xoHra bar cloin icbki
XoHranlr, ya’'w bu xoHra8a o‘21 anlalan8an blok<3aTtmrolaaiuyllsb TuTkln.
AytoTaHk xoHra obyekHar! amtO xi2tato b1 30'21 yoréaTtla 1a’rilanacH.
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Ko'2clanTtl8aTt' bonucba bar uanclay lokal xollra obyekit a\loTank xolira8a
1e815bH bo“lacH.

Ke818!Irl]| \o(1ra obyekllan. Ke815*rH xoHra obyekHan batTtallballarl
bo‘yicba ayt Talik xoHra obyekiiar! bHan blr xH bo‘lacH Faar nlar ncHun
xoiira. MoJl boYxa. re§l5irlarcla ajrarHacH. He8151ri1 xoiira obyekiiar! re§15:0r
x12rato H150°21 yorclarlcla ra'rifana</l.

8(ank xolira obyekHan. $lalkxollra obyekiiarl blokclan cblaf8anclan
50'n§ Hat Tay|ucl bo‘Hb ~olayeracH. 51aiik xowra obyekiari5Liic x12Tato H1
50*21 yorclarlcla la'rllanacH.

Mi1501:

#wcln(le <8(clwo.H>

\O1(1 antOrunc(yolcl)

{

w( K=1;

pnn(F("K=%i", K);

K+ +;

remrt;

w( taln()

{

w(L;

for 0=0; 1<5; 1++)
an(olfunc();

reiurn O;

}

Bun éa51ur baJanH5H1 naluasl:

K=1K=1K=1K=1K=1

5Hu cla5lming 1KKTcH 1ko‘nt5H1cla K o‘r8arnycbl 5laiik OP8arnycH1
Sialicla 1a'nlanacH:

#wcln(e <5(ito.b>

yol(l an(ormnc(\o1()

{

8(a(lICin(K=1,;

pnn(F("K=%n", K);

K+ +;

re(urm,
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}
1N Taln()

{

in(L;

lor (1=0; K5; 1++)
an(olmnc();

reiurn O;

}

Bu clasllr ba”anlULL nalugsl:

K= 1K =2K =3K=4 K =5

Bn T1l130lcla K o‘r8armycbl laugl blr Talla 1rMiSlaHal5lya gllinacH ya
vnlng ulytai nayballla§l Turolaa(8acba SaslanacH.

Clobal obyekWar. Olobal obyekllar cleb claSlvlla baTTa bloklar ucbun
nTnTly bo‘l18an obyek(lar8a aylllacH. Har blr blok 1dslcla §lobal obyek18a
Tnrolaal yllisb TM TKT.

#cin(le <8(iio.b>

T ( N=5;

Yo1(1 rvmnc(\olc!)

{

prinlf("\lU =%c1", N>5

N-5

re(urn;

}
1M( ratng

{
lor (in( 1=0; 1<5; !'++)

{
rnmnc();
N+=2;
}

reiurn O;

}

ba5(r bajanH3bl na(uasl:
M=5K=6K=7K=8K =9



BunclaN o028amycb131 Ta ln() ya func() fumnblyalarl (@ HsanMLUa anl4-
1an8an ya b FunkSlyalarSa nl5baran §lobaH1r. Har blr func() cbaurl8ancla
vning alyraln 18a katayacH, azo51y clabluclaeba 2 1a8a o bacH. Hall|aclaK
4lyTtall 18a 06blb boracH.

EncH clablnml o28arHrarl2:

#rclucle <8(M10.b>

1NN =5;

\01/ Mmnc(yo1i)

{

pnnelf("lWY =% (I, N>

N-5

re(urn;

w(Taln(

{
(N5
for (t( 1=0; 1<5; 1++)

{

rmnc();

re(urn O;

}

Oaslur bajarlli3bl’ naluas51:

N=5N=4 N=3N=2 30=1

N o‘28aru\cb151 Taln() hnTkS51lya5Ma aytOTaHkK o‘r8armycb!l 51ldla
larlllan8an ya n §labal N o‘r8armnycbi8a 1a51m witaycH. ¥a'nl §lokal N
o‘r8arunychbl Ta ln() MnkSlyacla ko‘nnTtaycH.

Tasb”™! obyeklar. Oaswr blr necba TawH Ilayllacla JoylaSH8an
bOHSH1 T TKT. Batlr o2 naybanéa funkblyalarclan lboral. HaTTa
funkblyalar ra™ N Hl150blanacH. Hallo Har xH layllarcla JoylaSHS8an vink-
Slyalar Hat Har xH notlar8a e8a bo‘HoHL 1021T. funkslyalarclan (a3bsan
clabTurlarcla 185H™ obyekHar, o‘28arnycHHar, ko'rSalklcHlar ya Ta55lylar
15HIAIHEHL TUTK™ .

TasH™N obyekHar baTtTa [kblyalarcla Hat ko‘nmmabl181 tuTkln.
AS8ar obyek! layl bo"HNVa Carlllan8an bo‘13a, 1 5Hi Maylcla8l HaTtTa Mvnk-
5lyalarcla ko‘rnnacH.
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A8ar 1a3b™ obyekl8a 3bu obyek! lanian8an blokclan ywajorl<la yokl
bo3bsa May 1claloylasb8an blokéan Turcyaal ullluSbl kerak bo'l3a, bu obyek!
exlern X12talcbl 50;21 yoréarlcla larlllan15bl 1021T. §buw aybb 1021TK1,
exlern X121 a 1cb1 5021 yorclarlcla larlian8ancla 1MM151aH2a151ya MU yokl
cbe8aralart kor5allsh TMTK1nN eTab.

exlet cloble 3nTtTall;

exlern cbar O_pbIl [];

exlern long§ M;

M1501 ucbun YAb ya 8P o‘28armYcblan bkla laylcla, bu o‘28armnycb|-
lar8a turolaal ~Mmycbl PY8H. POP 1CbEAK !"vinkSlyalarl bo™b"a layllla
lanflan8an bo‘15T. Bu bolHa bu Fayllar orablcla8l bo§‘MMkn1 la'tlnlaShb
ncbun samylla81la' Mlar lorlr:

1-1aylcla

1M 5P=0; /*3TACK POWTEP ¥/

OOWbE YAB[MAXYAL,; /#YALWE 8TACK */

2-laylcla

EXTEAK WT 8P;

EXTEKK OOwnBbLE YABI];

OOWnBbLE P115H(F)..

OOBbBbBE POP()..

CbEAKO ..

OwanHk xoHra. 01naTtlk xoHra- bu clablur baJanl5bl 3arayonlc3a ajra-
Hlacl8an xoHrackr. OTanMk xoHra Taloc Mvnkblya51 or™all ajraH18anHan
50'n§, 1o ree MNnk5lya511otorficlan bo’5baH1Ta8uncba Saalanachl.

Puylcla81 T1501cla yakka obyek!8a xoHra araHlacl1l:

inr*ple:= (t1*)ralloc(512eo0l(1nl))

Bu yerclaTtaloc M'nk5lya51in! Irdclaél not512 obyek18a xoHrat ajraHb
beracll baTtck yaraH18an obyek! aclreb1IMl uaylarlb beracH. Bu aclre5 piln!
ko‘r5alklcb18a JoylaSbHnlacH. EFsbbyn not512 obyek! m3Hcla81 barcba balll-
barakallar 5bu ko‘rSalklcb blMlan 15blasb oruall atal8a O5blrflaH, cbunk)
cMnatlk obyek! blMan HO‘8‘riclan 10£'n 18 oflb borlSb (Tanlpmlal:5lyalar
0'1ka215b) T 1 T K 11 eTab.

A8ar clnatlk xoHra [Ma5lur balarll5bl 1m8aSwncba bo'SbaHlta8an
boba, ay!lotaHk raybbHa €asllr LlISa8ancla bo‘SbaHlac/l. 8bun8a uaratay
aJraH18an xoHran! MMa™UrHa Tax3n3 bo‘Sballsh HabllrlaSbning  SMaHnl

o”bHacrl.
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OTarwk obyekT kerak bo‘lTay uo!S8ancla, un8a ajralll8an xorlrarl
KO‘§‘riclan to ‘8‘n bo‘Sballsh Mmee MnkG1lya5l yoriiatMa atal!8a o3btHacH:

fFree(pinz);

Oasllr bajarllsbl ~NayoTtlla ajranl8an xollra ~151u8a Turolaal 1r-
Koniyari3sbu L15T18a aclre5loycbl ko‘rSalklcb8a bog&Ts. Bbunitay ullb, blror
blokcla ajralllayol8an cbnanHk xoHra bMan 15b1a5bning ~uylllagl wmcbTa
yarianu Tay)mcl:

= KO‘r5alklchb aytoTank xollra 1mri8a klrmycbl lokal obyekT. Bu bolcla
aJrarVacl8an xoura8a blokclan 1a5liarncla Turolaal ullb bolTtaycrl,
5brn1n8 ncbmn blokclan cllM5bcla by xolranl bo‘Sballsb 1021T;

* kO‘r5alkkb aylOTaHK xolra LUri8a klrmycbl lokal 5Tallk obyek!.
Blokcla blr TaHa ajral1l8an clMnamxk xoiira8a, blokka bar bir uayla
klrM8ancla ko‘rSarklcb o”all Turolaal sl6b TM TKT. Xonranl
blokclan Moyclalanlb bo’ 18anclan 50'n8 bo'Sballsb 102l7lr|;

= ko'rSallllcb blokka b)5Sbalan §lobal obyekn OlnaTlk Xollra8a Ko‘r-
Balklch ko‘rlnmnycbl baTtTta bloklarclan Turojaal: MUN TUTKT.
XoHranl TlasaT wnclan Kyclalawb bo'l8anclan 50‘n§ bo‘Sballsb
10217 .

Mckrell yariat8a M5al kelnratl2, bu 1Bolcla <MnaTtik xollra obyekIl

Icbk151alk ko‘r5alklch bHan bo8§ Ts:

#incwcle <8{cMo.b>

#1clncle<84cllb.b>

yolii c\naTo(yold)

{

8lallCcbar *nc=]\11X;

1F(uc = =]41;bb)

{

nc=(cbar*)walloc(l);

*Nc="A’;

}

prnn{l("%c", *uc);

(*nc) ++;

relvrn;

h

wl waw ()

{
w(l;
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lor (1=0; 1<5; 1++4)
rmynawo();
re(urn O;

}

Oaslur bajarlli3bl naTyas!:

ABCOE

Bn <1a5lumiré kaTcbll 81 aJralli8an xowra bo‘5banltaSH81(Ur.
Keyln81 éa51urcla cHnarwk xoHra8a ko‘r3aik icH §lobal obyek!LUr:

#uiclucle <8((Mo.b>
#lnclucle< cllb.b>
cbar *nk==>Llbb;
yoll clylla T 1(yold)
{

prinir ("%c", *nk);
(*nkK) ++;

relurn;

w(TtarT()

{

w(1;
nk=(cbar*)talloc(1);
*MK="A’;

lor (1=0; I1<5; 1++)

nynatl();
(*nK)++;

lree(uk);
relvrn O;

}

OaslUr bajJanMsbinalyabl:

ACEC1

OTarwk obyek! azo3y clablicla yaraHHb, nk ko;r3al:klcH bHan bo8‘Hs.
Oabllrcla boSblan8Mcb ‘A" alyTtal8a e8a bo*ladH Ko ‘r5a:kkb §lobal bo‘18al
ncbmn cHnatlk obyekl8aT1a T () ya clynatl() WnkSlyalariclatunyaa! yllsb
TUTKLN.
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Owarwk xorlra8a aJranl8anclan 50'N8 3bu obyek! bllan bo§‘1L}
ko'rSarklch rasHU! obyekr 511aHéa 1a'riMan8an IxHyorly blokcla wwrolaal:
yllsb Tmwkln.

7.4. BoBb iiwk8glya parate(rlan

Main Twnk51\a51 parate(rlan. Har “anc3ay <l&blr “mylcla8lcba
Sarlayba8a e8a bo‘lM5b11021T:

[T waln N T ar8c, cbar*ar8y[ ]. cbar*enyp[ ])

ar8y - 5alrlar8a ko'rSalklcblar Ta55T;

ar§ - 1 wnciagl pararerr ar8\' 1a551Y17a81 elewetlar 5011111
bel8Mayclt;

enyp - bar blrl Tubk o‘rSarmycbMariclan birii £2r1/0Ychl Salrlar§a
koT5alklcblar Ta551\[.

MwubW cleyl8ancla T a () nTk51lya51w 15b8a LWSb1rgan Operal:510M H21t
LLisbunMacr.

A5051y Taln() Wnk5lya51 paratelrlarl \a21lab1 balarMayol8an HaSLUr
bMan operal:51on H21LW, anlaro§‘l, clabllml 15b8a L5blr8an koTancla ua(on
blMan alouanl £a'tlnlaSbclan lboratl.

A8ar Tain() LWnk5lya51 1dhicla Lnk5lyaw 15b8a rvSblr8an koTaniia
~atonclagl Ta’1lutor8a ebryo] bo‘ltaba, paratelrlar 1abSblab kelllacrl.

ar8y [ ] 1@551\11nclek51 O iran boSblamacll. Bu eleTeT cla5tmlng noTl
bMan blr8a t0'la yo‘1n! ko‘rSalacll.

M1301 ucbun clasLUrnorw Exatplebo ‘b, nkoTtancla uatonc'a8l ~nyk'agl
5alr oruall 15b8a rmsblnlayor8an bo*151n

C\NCATAbOON\ Exatple.exe

Bn boMa ar§c ~yTaH 1 8a len8 boYac/l, Ar8y[0] e3a “mykla81 Salmil
Ko‘rSalac/t:

"C\ CATAbOC\ ExaTtple.exe"

M1501 mncbun kotancla uyarrlclan batTta Ta’luTo!w ekran8a 5o‘rTa-
502 cM”arnycM claSLllml koTarwr:

#1nclncle <8(to.b>

w( Taln(ln( ar8c, cbar* ar8y[ 1)

{

1z

lor (1=0; l<ar8c;!++)

pnndlr(™\n %8", ar8y[1]);
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re(urn O;

}

Oasllir anyicasl koTana uglorl oryall 1B3b8a WBb1r1151m:
C:\YYP\ ren66.exe 11 22 33

Oa3zlur batarllsb] naTuas!:

Ar8y[0] - C:\_YYP\ 1erl 66.exe

Ar8y[1] —11;
Ar8y[2] - 22;
Arpy[3] - 33;

Oclalcla, ar8y ko‘rSa*kkblar 1a551Y1 Kbb b wulytal: bMan Mm8ayc. Bu

xo55aéan loyclalanlb, yvuorlcla81l Ta551YT blrtcbl paratelr517 yo215b
TUTKT:

#1nclwle <8Mio.b>

tin(taT(T4 ar8c, char* ar8y[ ])
{

s

For 0=0; ar£Y[1]'=1411X; 1++)
pnnlr("\n %8", ar8y[l]);

reiurn O;

}

ncbtcM parateTr enyp ya2la51 c)a5Wr8a tTub)l balcla8l Ta’mTolll

urain”™~b wucbmn 15blalllacb. Bu paratelrnlng I1tkonlyallarlMl swuylcla8l
clabllirclako;raTti12.
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#1clucle <8Mio.b>

w(Taw (In! ar8c, cbar* ar8y[ ], cbar*enyp[])

{

1Nl n;

prinilf("\n Oasllr parate(rlar 80M1%cl", ar§c-1);
lor (n=0; n<ar8c; n++)

pnnlr("\n%clcbl paratelr:%8", n, ar8y[n]);

lor (n=0; enyp[n]; n++)

prinlr(\n%8", enyp[nl);

rellrn O;

}



7.5. Paratelrlar 30w o‘x8arunycbl bo‘18an Mnk8>yalar

1xWNyorly sionH parate!rlar. C *lkla paratelrlar 3onibel§Hanta8an
funkSlyalar yaransb TMTk1ln. Paratelrlar 50111 ya 1vn Funk3ya8a turojaal:
41HN8an(1a, baululy paratelrlar 50l ya Lria3sosla awylanacH. Paratelrlar
30n1 o‘28armycban bo‘l8an LUnk3lya Jucla boYTtasa bllla paratelr8a e8a
bo‘H3bl Kerak.

Paratel:rlar 3onio‘r8arnycban Lnk3lya la'nii:

<lWr> <BT>(<03bkor pararelrlar=>,..)

Yer8nlclan 30‘n8 ucb nuuTa keyln81 paratelrlar 3oniya LWn 1xyorly
bo‘H3biTn T K MH81M1 ko ‘r3alacll HAo‘yxal bosbl ya ox1nnl beléHasb ncbmn
KK1mnl Taylucl:

ro‘yxa! WW8asbl k18131 Ta’1uT;

n2aHiayo18an parartelrlar 30T 1a’1uT.

#1clucle <31ii0.b>

m!'8ur(r!in,..)

{

1n1 1o0lal=0;

n(ar§;

1nd*pa=&n,

for(in! 1=0; 1<n; 1++)

{

pa++;

ar§=*pa;

lof@l + =ars§;

2

re(urn 1olal;

I3

T! Tawm()

{

1n( k=9;

T! T =31T(4,1, K, K, 1);

pnn(("%(1", T);

relmrn O;

}
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1xHyony 8onl parawe(r!ar ncbun takro\osallalar. Paratelrlar 50111
0‘28arn\cbl MvinkSlyalar yaraf$bning uplay nsmi 5t0ar8.b rayHéa Saulanvy-
cHl Takrolarlflarclan loyclalanBbcHr. Bu Takroia'rifar ixiiyony 3onH
paratelrlar8a eS8a bo'l8an 'mnkSlyalar yarain5bnlng smnlay ya S0clcla YO$ka-
larl bo‘Hb, “mylclapl Ko‘rlM5h8a ega:

yoM vya 8larl(ya H51; parat, oxIrgl auly paraterr) - ro‘yxalning hkl-
nncbl eletenit bHan bo8'1an15b;

<lWr> \a_ar§(ya H51 paraT. <rur>) - ro‘yxalnilng keyT§&1 eleteniinl
0'd15b;

yoM ya enii(\a_H5T parat) - ro‘yxal LLI8a8anclan 50‘'n§ cbauirHacHSan
KoTarncla.

Bn Takro5larcla blrincbl paratenlar Sllar8.b faylicla aluslan8an Tax-
5/5 ya H51 wrl8a re§15bM1 bo‘M5bl11orlt. Bu lur oruall ko‘rS5alklch xo55a518a
e8a bo‘18an obyekr e‘lonMlnacH. Frnk51lya laneSicla alballa ya 151 LWinclafl
obyek! T 'rllan8an bo'H5b1 lorlt. M1501 ncbun

ya [31; Mactor;

Bu obyek* ya_51all() Mmnkblya51 yorclatlcla noTta’luT urmnHkc Naw
ro'yxatT§ blrincbl eletenit bHan bo§‘lanacH. Bunlng mncbmn Takro5Mning
Kk 1Mcbiparateln SiFaicla oxlr§ll:arifanSan pararerr 15blalilacH

ya 5larr(facl;or, ox1r81 anly parate!r);

By LLINK51ya MactOr ko‘rSarklchl8a oxI§l at~ paratetr aclrestl ~MyTal
Sifarcla beraél.

MoTaynT ro‘yxal brrrncb! paratelr Wl Wnk5lya8a wran™b \a
kO‘r5alklcbil 5bn parareTr8a HO‘8'nlaSb ncbun umylcla8l Turo”aalllan HOy-
clalamisb lorlr:

ya_ar§(clor, <Wr=);

KeyT§l pararelr LUMM Wnk51ya8a nrain”™b \a ko‘rSarklcbnl 5bn para-
Te*r8a ro‘§‘nlabb ucbun yana ya_ar8() takro518a turolaal: ~MracH:

ya_ar§(lactor, <llr_1 >);

1xiyony 3onl paratetrH LWnk51>aclan HO‘8‘T1 yayiib ucbmn ya encl
Takro51clan foyclalanllacH:

ya_enc!(Factor);

Bn Takro5 pararelrlar ro‘'yxai LLUSa8ancla cbaulrlilacH. 5buT Ko‘r5aiisb
10211kl ya 51all() Takro51 cbauylrraSclan olcHn ya encl() Takro51 ~ayla
chaulnfsbl Tntkln etab.

#wiclncle <81(1t0.b>

#incwcie <al;clar8.b>



YOI w w pnni(cbar *rorral,...)
{

ya 115( ap;

cbar *p;

n(m

clomble decl;

\a_8(ar((ap, rorta();

For (p =ForTa(; *p; p++)

{
¥(p!="%")

{
prin(r("%c", *p);
conHnwue;

}
8Nel(cb(* ++p)

({:aKe ‘(Mn=ya_ar£(ap, n(;
prwF("%n", 1);

break;

case T":cln=\a_ar2(ap, clovblc);
prinF("%n", nn);

break;

nefFanl(:prin(r("%c", *p);

}

}

ya encl(ap);

}H

mn(raln()

in( K=154;
clonble e=2.718282;
Winlprin(("\n k=%i,\(e=%r", K, €e);
reimrn O;
}
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7-bob boyrcha 3ayolar

KoTplMawar ya preprol5e55071T8 layl ttalian Lorar?

bbarll cllrexrlyalar n*ta ncbun 15blarlacH?

XoT1ra S1ndarliu Ko‘rsallre.

Tasb”! obyekrlar ~aniay e€1lon ulllnach?

Ta’nFbMan e’lon oraslla sancky fary, bor?

OlnaTlk xolIra blMan 1561a5HMIE Nanéay yanantlan Ta”™ucl?
Olnatlk o‘28arunycbllar oiicHy o‘28aruycbllarclan ~aniiay Fat} 411acH?
Bo5b Tunk5lya parareTrlarl.

Ne Ta wucbun parareTrlarl S0l o28arnycban fFunkSlya ucla bo‘ltaba
blTTa parateTréa efa bo‘bl Kerak.

Paratetrlar bow o”armycb! [vnkSlyalar yarallSb wucbun “aniiay

TakroTa'rWariian foyclalamSh gulay?

7-bob bou'cHa Xop3bT™laTt

Ikklta Tvnkblya yararlb, 1kki1 Mayléa yo2in8. 1kkala f£ayln! clabTur&a
nlab. M'inkSlyalarml115blaririe.

Ikl 50n T 1M nT I bl5obloychl Takros yaraing ya via\Tvriia Froyva-
laning.

Benl8an keTTa-keTHK uatdy kataymycM ekanHS8I11 TexkSblrmycbl
parareTrlar S0l o'28arunycban [uvnkSlya LW21n§ ya clablucla foy-
clalaung

. ParateTrlan 5o1l o‘r8armycban vnk5lya yoriiata TalrlTsanl yek—

tor8a ko‘payTw5b ntk51lya51rM1 yararlb, clablrcla loyclalanlnS. MaTnT5a
ko ‘rSarklchblar Tab51Y1 Sliaricla Kirdr15ir

. HaTtTa xorlra 51nflarl8a Te§155/ o‘2£arm\cbllar uaTnaSb8an iiastir

T1IM8.



8-bob. MATEMAT1K YA 8ATKb1
8TAL1UYBAKT F11\K81¥AbAK

8.1. Mal:eTa(lk MNnk$lyalar

Puylcla ko‘nlac8an TaletaHk FfunkSlyalarclan foyclalamlSb wmcKun
cla5lur§a <Taw.n> 3arla\ball Myl ulasb 10217

Tri8onoTe(rik Mink$lyalar. Ko51mm5 co5, 5Tm5 51n, lan8ens lan.

ProroHplar1l:

clovble co5(clovble Xx);

clovble 51nclovble X);

clovble lan(clovble X);

Ar~utenfllar alyrtallan racflancla benlacH.

51nn3 ya ko51rmb - 1clan 1 8acba silytal sayTarac/l.

Tan”en5 5u(x)/co5(x) MNortnla bo'ylcba blsoblanacll

#lncln(le <5(i0.b >

#1MNclu(le<talb.b>

Tl 1aT()

{

(lomble Xx;

X=M_P1_2;

prinlr("x=%1r 8in=%1r\n", x, sin (x));

xX=0;

pnnllr("x =%1r co8 =%1Mn", X, co8(x));

X=M_P1 4;

prrifr("x =%1r co8=%1rn", x, (an(x));

relvrn O;

}

Bn 11501cla M_P1_2 ya M_P1_4 pl n1n8 yarT1lya 1o'rclan blr Li5rinl
blMclruycb1 kon3waTabrellr.
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Tezkan (rl8onowe(nk M'nk»yalar. Teekar! ri8onoTeink Mnk5lyalar
arkko51nmn5 acos, ark51mb abln, arklan8en5 alan, 1KK1eson X/y bo‘Hnta51
arkran8en51 alan2 MinkSlyalarl yoriawMa bl5oblanach.

clovble aco5(clonble x);

clovble a$r(clovble Xx);

clovble alan(clovble X);

clovble alan2(clovble y, clovble X);

Arkko51nm5 ya ark61mms ar8umtetlarl ylyrarl —lya 1orall§‘Iclayoiisb!
Kerak.

funk5lyalar rac/aniia yNyTa: yayraracH

Arkko51nm5 ~yTanm Oya ploraH§‘Icla

Ark51nmns My tarll - p12 ya p|/2 oraH8Ycla.

Arklan8en5 NMyTtawn - pl/2 ya pl/2 oraH84cla

Bo‘lTTa arklan8en51 alyTtan- plya pl oraH§ 1ca

M1501:

#rclucle <$(c]loH>

#lnclde<Ttall .b>

w(taT()

{

(dovble X, y;

xX=1

prilr("x=%1r a8t =%1mnn", x, adw(x));

xX=0;

pnnlr("x=%1r aco8 =%1r\n", x, acos(x));

X =1500000;

pnnlr("x=%1r aan =%1r\n", x, a(@n(x));

x=3000000; y =2;

pnnllr("x=%1ry =%1r a(an2 =%1ir\n", x, y, a@n2(x, 1.0));

re(urn O;

}

By T11501n01n8 baanH3M ralyablcla baTTa [vnkblyalar blna ylytal,
ya'w plmin8yarT!8a len§ MyTa: ugyTaracH. Alballa aTan ya a:an2 Mnks1-
yalarl ~lytarlanlaxrtlnan *en8 boMacH.

Abxoll! L1yTa(. Ha™uly 50nwng ab50lvl ylytan Mabb MinkSlya51 yor—-
éaTlla bl5oblariacH.

ProtO11p1:
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clovble fab3(clovble X);
M1501

#1nclucle <81ii0. b >
#1lnclncle<talb.b>
T(TaT()

{

clovble x=—2.0;

prnl:1("x =%1r 1'ab8=%1An", X, Mab3(x));
relurn O;

}

bo8anlT. Nelural lo8anfTw bl5oblasb ncbun 108, o‘nlMk lo8anfTw
bl3oblasb ncbun 10810 funk5lyalarilan Moyclalanllach.

ProtOiplan:

clovble 1o§(clovble X);

eonble 1o810(clovble X);

M1501

#1ncluiie<81(lto.b>

#rclncle<ta(b.b >

it ralin()

({:10v|ble X=2.718282;

pnnlr("x =%1rlo§=%1An", x, 108(x));
x=10.0;

pnnl:I("x =%1Mo810 =%1M\n", X, 10810(X));
relurn O;

}

Ek$ponenla. Ek5ponenlaw blsoblaSb ncKun exp LnkSlya51lclan iycla-
JanHacH.

PrtOnp!:

éovble exp(clomble X);

M1501

#lnclnine<8ldio.b>

#Tcluniie<Ttalb.b>

1 rain(

{
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Jlovbley;

onble x=1.0;

y=exp(x);

prinlr("x=%1r exp(x)=%1r\n", x,y);
relurn O;

}

daraja. Oarajaw bl5oblaSb ncbmnn po\¥ MnkslyaSlclan FoycllaTtib 1o-
21T.

ProtoHp!:

Oowuble pouiclonble X, clovble y);

funkSlya xyulytalw saylaracll.

A8ar x yay nT8 lkala5l O bo'l5a. nalugsl 1

A8ar x<0 ya y Tnsba! bo'l5a. xatolNk yn2a8a keladll.

M1501

#1lnclucle< 5111011 >

#1clucle< talb.b >

IndtaT()

{

(louble x=2.0, y=3.0;

pnnlr("x=%1ry =%1r po\y(x, y) =%1r\n", x, y, po\y(, y));

reiurn O;

}

YaxMWa3b vunk51\alan. 5onT ywusiori8a yaxMHa5b ucbun cell \a
pa51:8a yaxMHab ncbun noor Minks1>a51(1an T'oyclalaniacl.

ProroHplarl:

éouvble cell(clonble x);

clovble roor((lovble x);

Blnncbl MNnk5lya x ban kkblk bo"lta8an en8 klcblk bTtun 5onTt
uaylaracll.

1kklncbl 1unkS5lya X clan kava bo'lta8an en§ kalla buTun 5011111
HAaylara(H.

1kkala MnkS1lya bnlvn SO <lovble Lrcla aayTtracll.

M1501(cell ya noor vcbun):

#1Mcin(le<8(110.b>

#lnclucle<talb.b>



I(Taw()

{
(lonble nuTber=123.54;

riovble (1Iowyn, up;
m\>n=5door(nntber);

up =ce|l(nutber);

pnn(Cr"nutber =%5.21An", nutber);
pnn(F("no\Yn =%5.21M\n", iioy» n);
pnn(F("vp =%5.21MN\n", vp);

re(urn O;

}

11(112. Kyac™rar 1/ 12 oH3sb ucHun 5L iiTk8lya51clan foclalala<3l

ProtO11pl:

clovble 5u(<lovible x);

A8ar paratem fAyTtan Tusbar boYsa, malua baTt Twusbar. Taniy
bo‘Ixa. xatoHK keHb cllgacrlT.

M 150H

#NMcwmine<sg((uo.b>

#rclncle<ta(b.b >

in( Tain()

{

(lonble x=4.0;

(Llonble x=8"r((x);

pnn(C("x =%1r 8ur(xX)=%LW n", X, r);

reiurn O;

}

Monnl. Moclul, ya'nl 1kkl 5on bo‘Hnma51 x/y 40ld18' U bl5oblaSb
vcHun noc! Funkslyaslclan HeyclalanHacH.

ProtoHpI1

clovble mocl(clovble x, <laobley);

funkSlya Ly ta 1l 4nyHa8!1 Sbarllar§a 105 kelacH:

X=(ay +17), buniia a bullln 50N ya O0<f<y.

A8ary =0 bo‘ba, FToc! u~ytan O 8a tOn§ bo‘lacH

M 150H

#1MNclucle< 8((110 .b>



#inclucle<Tta(b.H >

T(T1aln()

{

Jlonble x=5.0, y=2.0;

rionble r=rrocl(x, y);

prin(f("x =%1ry =%1r rro(1(x, y)) =%1r\n", x, y, rj;
re(urn O;

}

Kaar a]ra(lsb. Haal™ly 508 bullln ya kasr alral"15b ncbun

Toc!l FunkblyaSlclan FoyclalamllacH.
Prorotipl:

clovble wiocll(clovble X, ckwble *1pan);

funk5lya clovble x 50nTNg bulvn LALLM lparl parartelr8a yo2lb, ka5r
LS Llyral 3Malicla sayrarac/l.

M1501

#lnclnd e<$(cl10.b>

#lnclucle<ta(b.b >

in(taw ()

{

(lonble l'racHon, tn(eS8er;

onble nuTtber =100000.567;

lNrac(ton =to(1r(nutber, &1n(e8er);

pnn(C"'nutber =%1r 1MN(e8er=%1r Nnrac(ton =%1r\n", nntber, w(e-
8er, 'rac(lon);

re(urn O;

}
8.2. 8ltyoll Tmnk5lyalar

£e(cbar(ar§) takro51 b"Wia 51tyol ninH3Mw knin3b ncbmnn 15H1ailacl!.
K1lrkHayol8an Sllllyoltonkorcla ak5 elacH.

pu(cbar(arg§) Takro51 bkfa 51tyolnl 5Slanclarl oulTt8a cblsarlSb mcbun
15:1a1Hc11 51T1yol Tonkorclaak5 eracH.

Bu {nnk5lyalar 5(clto.b ToclnHéa JoylaSb8ar.

Prololiplar:

1n( 8e(cbar(yoll);

in( pu(cbar(w( c);
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Makro3s 8elcbar o'rnl8a 5Tarclarl klrkl5b o”™Hwclan 51tyol o”mnycM
8elc(5t01n) Mnk51lya51 Joylab11MnlacH.

Makro5 pwurcbar o‘rnl8a 3ranclan cMsan”b oulr 18a 51tyol yormycbl
pulc(c, 51clon) 1vnkblyasl Joylabb11M1ad/

1kkala Takro5 xatolk ynr bersa yoki 8elcbar fayl odrlitl o‘s15a, EOF
uaytracll.

#wclwniie <8{(llo.b>

In(taTt(\0ld)

{

cbar c;

\\ble ((c =8e(cbar())! ="#")

pu(cbar(c);

re(urn O;

}

Newa:
aaa#bbb
aaa

8a(rlarT kIn (18b ya cbluan8b

BarHart kTH3b wucbun 8ers vnkslyaslclan royclalanlacH.

funk51lya 8§15 5alml 51dh 3L:anclall osltclan klrHacrl.

ProwHp1:

cbar *8el5(cbar *3);

Frnnkabalarclan Moyclalarsb ucbun clabllr8a <5lcllo.b> Sarlayball Mayl
nlaSb 1021

funk5lya 8el5 ar§uTteT 5 8a ko'rSalklch uaytracll. A8ar layl ox118a
yeH15a yok! xatlk ynr ber5a, il uayraracll.

M1501

#uclmcle <8(clio.b>

N( Taln(\0ld)

({:bar 8(r In§[80];

prinif("lnpu( a 8(r1ns:");

8e18(51nn3);

prin(Fr("Tbe 8(rIng tnpu( \\a8: %8\n", 8(I'1Ms);
re(urn O;

}



Salrlarw cllyansb vcbmn puls {unkSlyaSlclan £byclalan/lacH.

funk3lya pnl3 3awrnl Skloml Slanclarl blipra<ll (yansl 3arr
5luyoHw saylaraél).

Prololipl:

11 pu*5(con51 char *5);

funks~ya puls Taniiy bo‘lwa8an 50n ~ayYaracH. A8ar xaloHk yur ber5a,
EOF uaycaracH.

M 150H

#1cluncle <a(iito.b>

1n( Taln(yolch

{

cbar 5(M1Mg[ ="Tb15 18 an exawple on(pu( 8(rT8\n";
pn(8(5(r'n8);

re(urn O;

81ltyolnl (ek8bi1M8b. 8lrnyolu £exk5blrlSb mcbun auylclaél waxroSlar-
vian FoyclalanfacH:

15alnur, 15a)pba, 150mirl, 15cHEW. 158rapb, 1510\er. 15prlr, 15pmncl, 15~
3pace, 15umpper, 15d-811.

Bn Takro5larclan foyclalarlSH ncbun clablnrSa <clype.b> 5arlaybaH fay-
n1umlaSH 102171 .

ProloHplan:

IC15alnumT(tr ¢); 7! 1510\er(Ark: c);

N1 15adpba(lnlc);  1Sprimd(iilc);

1n( 5enIri(Inlc); Inl 155pace(1nl: c);

1Y 111811 ¢); 1n115umpper(1nr c);

T! 158rapb(T( c); 11 15XHB1(1rl c);

Makro51ar ar8utenllarl51tyol A5CI koJ/1n1blMcHrvycbl bulvn 50

Makro51lar alyrallarl, a8ar Sbar( baJarH5a, nol8a 1en8 bo‘lta8an 3on ya
ax5 bollla O.

Har blr Takrosni#un”eCcHrekHya51 yorinatWa ran eHsH TuTkln.

I1zalpHa: ¢ Harf (A clan2 SacHa yok1a clan 2 8acba)

1z0irl: ¢ clelege 51tyoll yoki1 conlrol 31tyol (Ox7F yokl Ox00 yoki
Ox1F)

1311811 ¢ rasaT (O éan 9 8acHa)

138rapH: ¢ bo3lMnycbl 511yol Bpnniclan CaruH, bo‘sbHN 51TYoH baT K1
racH.
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151o\¥er: ¢ KKM K barT (a clan2 8acba)

150rAM: ¢ bo5Wmnycbl Sllllyo1(0x20 clan OX7E 8acba)

15pmncl: ¢ punkwaSlya 18151 (15cirl yok1 155pace)

155pace: ¢ yok1bo‘5blsa, lab, kare(kanl oYka215b relllrn, yansi 5arr, yer-
rlikallab, yokl lrorwreec! (0x09 o OxO3, 0x20)

15upper: ¢ kalla barf (A 10 2)

15dB11: ¢ o'n olnMk ra”aw (O clan 9 8acba, A <lanf 8acba, a clan I 8a-
cba)

KaHa barflarn1klcblk bariarea aylarllril5b ncbmn loloNeerllinkSlyazlclan
lMoydalaniisc!i

Prowiipi

r tolo\\er(1T cb);

funk5lya cb bulln 50N Ay tan (EOF kocK 255) kala barl kocll bo‘13a,
T05 Kicblk barl kM uaylliracb (A clan b 8acba; nalua a clan 2 8acba).
0Oo018an bollarcla 511\ol o‘r8arTtaycl.

M1501:

#1lMclnine<8(cl10.b>

#lnclucle <c(ype.b>

w(Taln(

{

sy

cbar 5r1[20]="TH18 18 A 8TKWI C";

lor 0=0; 8(r1[1]! ="\0’; 1 ++)

8(ri[1] =(okTer(8(r1[1]);
}

Pr1m(r»a8\n", a(ri);
re(urn O;

}

Kkb1k bariiarnikafla bariiar8a aylarlrl5b ncbmn HOupper LLnkS1yaslclan
Foyclalanllac/l.

ProtoHp:

I Omnpper(1T cb);

funk51ya cb bullln 50n wlyral:l (EOF kockl 255) kkM Kk barlkocK bo‘13a,
T05 Kala barl kocln1 Naylaracll (a clan 2 8acba; malua A clan b 8acba).
0ol8an bollarcla 511\ol o‘28arTay(.
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M1501

#uclmncle<slio.b >

#uwcln(le <c(ype.b>

In(taln()

{

w1

cbar 81r1[20]="(b18 18 a 8(''in8";
For (1=0; 8*r1[1]'! ="\0"; ++)

{
8(ri[l] = 10Mpper(8(r1[l]);

}
prinlr(%8\n", 8(rl);
re(urn O;

}

8.3. 8a(rH Nvnk8lyalar

8al:rH MNink5lyalarc3an MoyclalamlSb ncbun HaS5Lr8a <5Trlna;.b> Sarlayball
layl nlaSb 1021t

&lrcla 51Uollar S0 bl5oblaSb wncbun 51rlen MnkblyabSlclan oy-
HalanHacH.

ProtOHpr1

512e T 51rlen(corn51 cbar *5);

5alrcla8l 51tyollar SO uayraracll. 8alr oxTw bMclrmycbl Al Shuyol
bl50b8a kHTaycrl.

M1501

#rclucle <5(cHo.b >

#1clucle <8(Nn8.b>

n! taln()

{

cbar *81nné="Borlan(lln(ernaHonarl?’

prin(r("% (1\n", 8(rlen(81rln§));

re(urn 0;

}

5alrclan nuSxa ol ¥b ucbyn 3rrcpy MnkSlyanclan FoyHalanmMal/l.
ProtOHp1:



cbar *51rcpy(cbar *cle51. conxr cbar *3rc);

funklya 3rrcpy 3all 51tyollarlnl cles{ 5alr8a nmusxa olacH ya 1ies3T 3alr
uayraracH.

M1501

#1MNclnine<81l(lo.H>

#rcln(le <8(Nn8.H>

in(wart()

{

cbar 8(nn£[10];

cbar *84rl ="abc(lel8H1";

8(rcpy(8(ring, 8(ri);

pranar ("%sn", 8(rins);

rewmrn O;

}

8arrnT§ berll8an 3onclagl 5ltyollariclan nwxa of¥b ucbmn 51rmcpy
Funklyab1clan Foyclalan bcll

ProtoHp1:

cbar *51rncpy(cbar *cle51. consr cbar *5rc, 512e { Taxlen);

FurMuwya 3rrncpy 3a:r Taxlen clan O5bta8an 3unYollanw clesr 3alr8a
nnSxa olad1ya iest 5alr yayTarachl.

Paylarfayoc8an cle5l S5arn 5alr OX1 11 bMcMrmnycbl nnl1-511Yoléa e8a
bo‘11abMN81 Tmtkln, a8ar 5rc n2unlsl Taxlen 8a len§ yokl kalla bo‘15a

M|501

#71c (e <51(w.b>

#C|n(1e < 81r1§.H>

w(Taw ()

{

cHar 5(r1Ms[to];

cHar *8(rl=«abc(1e18bl»;

8(fMCpy(8(rans, 8(r1, 3);

8(rg[3]= "\o"

pnn(F("%5\n", 8(nn§);

re(urn O;

}

$alrlarw nla5b ncbun 5rrca: funkslyaSlclan (oyclalanmla(.



Prolovpk

cbar *5):rcar(cbar *e51, con5{ cbar *5rc);
BJrlncbl cle5{ 5a(r oxw 8a 5rc 5alr 51LYol1arll mnlaycll.
Karua n2unH8151rlen(cle5)+51rlen(sro).

Salrlar konkalenalslya518a ko‘r5al:kob Laylliracl.
M1301:

#lnclucle <sullo.b >

#wcln(le <8(nn§.b>

w(Taln(

({:bar (1e8(wa(10n[25];

cbar *blank="", *c=«C ++», *1lurbo="Turbo";
8(rcpy(cle8lwavion, (urbo);

81rcal(ne8lwal:ton, blank);

8(rca((c]le8(1navon, c);

pnn(:F("%8\n", heaHnalon);

re(urn O;

}

Benl8an $onclast 51tyollarnl wlaSb wucbmn 5lmical TvnkSlyaSlclan

loyclalanmlSb 1021T.

Proropr

cbar *5(rncal(cbar *cle51, con3”™ cbar *5re, 51re 1 Taxlen);
Berll8an o3l 5alr ox118a 5rc 3alr TaxKn éan o3bta8an 51ltyollarllil

vlaycll ya 3alr ox!I8a nl1l151tyol ~o'sbacll.
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Haliya Tak51T1nT n2unH81 Slrlen(clesl) +Taxlen.
Frnk51ya <51 5alr ugylarach.
M1301:

#1Mclncle<81(1t0.b>

#uclncle <8(riMsg.b>
In(waw()

{

cbar (1e8(1na(ton[25];

cbar *8ource="§(a(e8";
8(rcpy(cle8(wa(lon, "rmKen");
8(rnca((cle8(1na(lon, 8owurce, 7);



prwH"("%8\n", cle$lwaln);
relurn O;

}

Sal:rlarml 50113biAr15b ncbun BTrcTp MnkSlya51an foyclalamtlacll
ProlL11p1:

1 51rctp(conST cbar *51. con51 cbar*s2);

Mink51ya 51 \a 52 3al:rlarnllek31ko8raiik 3oH3biirack.
OaylaracH8an "yTaH:

nalya<O, a8ar 51 <52

nalya== 0. a8ar 31 ==

nalya > 0O, a8ar 51 >§2

M1301:

#1ncin(le<51110.b>

#lnclicle <5(rt8.b>

mn(rtat()

cbar *bull ="aaa", *bul2 ="aab";

in( p(r;

p(r=8(rctp(bulr2, bnH);

iIr (p(r >0) pnnlf("buder 2 > buinér 1\n");
1M(pl:r<0) prinlr("bulTer 2<bulTer 1\n");
IM(p(r ==0) pnnlr("buHer 2=bulfer 1\rT);
re(urn O;

}

S5afrlartn8 berM8an 50néa81 51tYollarlM ~oM~bHTb wncbun 3(rnctp
MnKS1ya51clan Moyclalaudad,

Prollipk

1(51rnctp (con8l cbar *51. con3( cbar *82, 512e 1 Taxlen);

funkslya taxlen clan ko‘p bo‘lta8an 5lya 52 3a(r 5ltyollardiMl lex-
31ko8raiik 30l3bHracrl.

Nayl:aracl8an ylytaH:

nal(fa<O. a8ar 51 <52

nalya==0, a8ar 31==32

nalua >0, a8ar 51 > 32

M1501
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#iancwmiie< 8lcliob >

#uwcln(le <5(nn§.b>

w(Taw()

{

cbar *bnll ="aaa", *bul2 ="aab";

1 p(r;

p(r=8(rncTtp(bur2, buk,2);

IMr(p(r=0) pnn(r("buHer 2 >bulTer 1\n");
1M(p(r<O) pnn(r("bulTer 2<bulTer 1\n");
IF(p(r ==0) pnn(r("bulTer 2=bulTer 1\n");
reurn O;

}

8a:rcla 51myolning blrincbl KNS uldsH nebun 51rchr Mnkslyas1(lan
royclalanilacll.

Protoiip!:

cbar *51rcbr(cbar *5, It c);

funk51ya 53arrita ¢ 5nnyolnT§ blrincbl k1Mr5btl Nc/radA

5ar ox 1T bcmM\'cbl mmll-51tyolnl upylcla8lcha sirdeb TU TKT:
51rcbr(5Ters. 0).

funk5lya 51tyolnin8 brncll kiM5b18a ko‘roal:klch Layrtaraél XaroHk
yur ber5a. Al "NayTaracH.

M1501

#incwmine<sg((10.b>

#1clnite <81nn8.b>

T(Taln()

{

cbar* 8(NMMg="Tb18 18 a 8(rirs";

cbar *p(r, c=4,

plr==8lrcbr(8(ring, c);

T (p(r)

pnn(r("cbarac(er=%c po8l(ton =%in\n", c, p(r-8(nns);

else

pr!n(r("cbarac(er=%c nol rovnn\n", c);

re(urn O;

}



8alrcla 31nT)1NT§ oxir§l k|15bTl LlcH15b uchbun 3lrchbr MnkSlyaSiclan
Foyéalannach.

ProlLMp1:

cbar *51rrcbr(cbar *31. Inlc);

funk3ya 55alla c 51uyolning oxir8l k1rsblu slcbrall.

8an OXIMrt bMcHwycb! mMl1-51tyolnl “mylcla8lcba yl(HNSb TMTK1nN:
Slrcb r(51r5, 0).

Funk51ya 511\'oln1ng ox1r§l kwSb18a ko‘raalkich ~aytOrac/l. XaloHK yur
ber5a, 11l uaylaracH.

M1501:

#1lnclwmiie<81ri0.b>

#Tclucle <81rin8.b>

T(T1aT()

cbalr* 8{r'iNg="Tb 18 18 a 81r1rnsg"

cbar *p!r, c=41

plr=81rrcbr(81nn§, c);

H (p1r)

prinir("cbaracler="%c posllon =%A\n", c, pIr-81rins),
elte

prin!F("cbarac{er =% c no! founcl\r", c);

relvrn O;

}

S5alrcla 061kl 3zalmil 121agb vcHun 31s3lr funkSlyaSlclan fFoyclalawlacH.
Prolol1pl:

cbar *51r51r (cons1 cbar *51, consl cbar *32);

funk3lya 31 3alrcla 32 031kl 5alrwung blrincbl K rBbiarll 121ayd1

A8ar 05IKl 5alr Tayucl bo‘lss, bHTcbl KIMBb18a Ko‘rSalklch. akb
bolcla nall vayXara&x.

M1301:

#1nclucle<8LUo.b>

#1clncle <31:nn8.b>

in(tatin()

cbar *8(rl ="Borlanw 1nlernallOnal’, *81r2="nalton", *plr;
plr=81r8(r(81rl, 8*r2),



M (p*r==Twbb) pnnllf("140™);
elxe pnn4l("YE8");
re~™mrn O;

}

B[rtchb | 3alrsa birlnclll klrnycb1 lkktcb | salrctasl 51tyolw Hpl5b
ncbun 51rpbrk Ffmnk5lya5lclan lfoyclalanllachb.

Prorolpl:

cbar *51rpbrk(con51 cbar *51, con51 cbar *52);

51 5alr§a blrlnchb] kKlrmycbl 52 Salrcla8l Sluyolrml wldiralll A8ar
snnyo 1 TayJuc! bo’15, 5bm 511\018a koT5alkkb uayraracll. ak5 bola mmll
ugyraracl 1.

M150L:

#lncln(le<841lo.b >

#1nclucle <51rin8.b>

w(Taw()

{

cbar *8(r1MN8§1 ="abciiel §bLk1Tllopyr54mny\yxy2";

cbar *8(ring82="onTt";

cbar *pir;

p(r=81rpbrkB81rlnsgl, 5nn £2);

1r (p1r)

prrlr("nr8( cbaracler =%c\n", *p(r);

ebe

pr!infT("nncl cbaracler nol\n");

re*urn O;

}

1kkl 8alr ora5kla Tarunl awsd”a3sb ucbwun 51rwk JTk51lya5lclan Toy-
clalanfacll.

ProtO11p1:

cbar *5LlUok(cbar *51, con6lcbar *52);

funk51ya 5l Sarrcla 32 Salrclan Taruf1 blr yok! blr necba 51tyollarT
anlslaycll.

B Irancbl cba~t3béa 5l Salrcla8l Maryl1 blrincbl 051kl 5alr8a ko‘r5alklch
uaylaracll. Bunclay 051! 5alr ta\'luc! bo"1ltab5a, Ml uaylaracll. A8ar vayla
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cba™ws3Ma binncbl parareln birincbi boba, KKINCcbl KIrkbidan
oXbn8l Ma” ~Mnycb| 03ck) 3alr8a ko‘rSalkich uayl:ara(b.

M1301:

#lnclucle<8liito.b>

#1cluine <§('nNsg.b>

InttaTt()

{

cbar 1npnl[16] ="alibcelbc";

cbar *p;

p=5(rlok(wpwn(, "bc");

IC(p) pnn(F("%8\n", p);

p=8(r(ok(lWW bb, "bc");

Ir(p) pnn(r("%8\n", p);

reiurn O;

}

B ar zalr boblla 1kklncbl Salrclan Ma ~15m i 1rlaSb ncbun S1rcspn

Mink51ya51clan Foyclalambell.

ProtOiipr

512e 1 81rcSpn(con51: cbar *51, con$l cbar *52);

Blrlncbl 3rrc3pn MankslyaS1 $l 5alr bosbllan sbunclay 3e8renl:121aycbkl,
biror 51tYol $2 $alr8a klrrayc!l.

funk5lya bo$blanélcb $alr 2 vnlsiT uaylaracrl.

#1nclucle <8(Mlo.b >

#1clucle <gring.b>

In(tart()

{

cbar 1npu([16] ="cna(bce(bc";

1n( p;

p=8(rc3pn(tpu(, "abc");

Prin(r("%n\n-, p);

reiurn O;

}

BI $lr bo~bMa rkkincb1 5alr 121azb mcbmn $rdpn Mvnk$lyalanclan
Foyclalanflacn.
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Protorip!:

512%e 151:r5pn(con51: cbar *51, conb5l chbar *52);

1kkdlncbl 51r3pn Tk51lyab1 51 5alr boSblclan Sbunéay 5e8tenl: 1rlay-
dkl, baTtTa 5ltyollarl 8§ 5alr8a klraél.

funk51ya boSblan8‘1ch Salr n2unlgariiNayiarac/l.

#incwmiie <$(Mo 11>

#inclu(le <81nn8.b>

in(talin()

{

cbar 1npul[16] ="cb(la(bce(bc";
N p;

p=81r8pn(tpu(, "abc");
pnnlr("%n\n", p);
relurn O;

}
8.4. 8a(rnl 80n8a aylanlnl8b nwk51lyalan

Ouny~a ko‘TlacllSn TaTeTtank [vnkSlyalarclan &ywalanl5b umcbun
ra5Llr8a <51cllMbb > Sarlayball Fayl nlasb 1021t

Bu(nn 8olf£a aylanln8b. 5alr SbakHcla berH8an burnn 50T 50n8a
aylarllinSb ncbun alllitakro™Man foclalamla<™

Prolll11p1: 10l al 1(conSC cbar *5);

San- unyicla§l S5bakMa berf8an bo‘IMBbl Kerak:

5] [5n] [Ecl€]

Bu yeréa

Tabular5lya yok!l bo‘SbHL, Ee1§151 [\Y5]

15bora k18151 [5n]

K.asatlar 3acn [doc]

OasHab aylanlrlb bo‘ltaycl18an 51tyol8acba balarllacrl.

M1501:

#1MNclwniie<51n0.b>

#1clncle <§(illb.b>

mM(raln()

{

T! M

cbar *81r="12345.67";

166



n=a((H(81r);
prin(r("8iring=%8 T(e§er =%i\n", 8lr, n);
re(urn O;

}

11rvn 8on£a aylanCT3b. 8alr 3baklliia berll8an urun 3onw lon§ LLrl-
clag1 3on SHaH(3a ugylarlsb ncbun alol Minkslya51van foyclalauaiil.

ProtO/pl: 1on§ alol(con5l char *5);

5alr uyl(1a81 3bakMa bo‘lNsH1kerak:

N5 [81 [(Mc]]

OaxHab aylanlnb bo‘lraycl8an 51tyol8acba balarMacll. AylanHrl5b
TUTK1ln boYrtasa, O uaylarflacll.

M1501

#1cln(le<8((1r0.b>

#1clucle <8(iiHb.b>

InCtaw ()

{

lon8 1,

cbar *18(r ="98765432";

1=a(01(18(r);

prr(F("8irin&§=%8 lnle8er =%1i\n", 181r, 1);

relvrn O;

}

Ha” 11y son8a aylanllM5b. 5alr SbakHcla berll8an baulsly 50nT 50n
3Mancla vay'larnycbl M'vinkSlya atOr cleb notlanacrll.

ProloHpl:

Clovble alor{con5l: cbar *3);

Sarr unykla81 Sbaklcla benl8an bo™Msb! kerak:

[\\b1reSpace] [518n] [oclcl] [] [delcl] [elES18njerdcl]

M1501:

#incwm(le<s!(no.b>

#1nccle <8MHb.b>

w(rtaln()

{

Aoa(T;

cbar *8(r="12345.67";
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M=alol(8(r);
pnn(r("81rw8=%5 noa(=%r\n", 5(r, r);
re(urn O;

}

Garrml kkMan8an baululy 5on8a aylamilfiS ncbun slloc! Mnkslyab1-

éan foxclalamllagl

Prolonpl:
<lavble Slliocl(con$l cbar *5, cbar **enclplr);
Bn TmnkSlyaclan loyclalamlSb ucbmn <51cllb.b> saHayball fayln! nlaSb

1021rmn.

5a(r “nyic)asl ko‘rirmscla bo‘Hobl 1021T:
51rlocl: \¥Y5] [5n] [cldl] [.] [cWc!] [FTr[5n]cll ]
bu yeréa

[\5] =bo‘5bl1a

[6n] =15bora (+ yok1-)

[ =rauartlar

[FT1] =e yokiE

[J=nuala

[0] =nol 2ero (0)

[X] =x yok1X

Buw'lan (asbuan, +WF ya - WF gayraracll plus yokiTTn5S cbekbl12-

Mkya + KAK ya-"~AK uay(aracll Kol-A-Kutber ucbun.
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funk5lya O aylanlirlb bo"ltaycl8an blrlncbl 51tyol8acba 15 ayd1
Milsol:

#1lnclvite <5((Ho.b>

#1nclucle <51iHb.b>

1r( Taln(yolcl)

{

cbar wpn([80], *enip(r;

(lomble \alwe;

pnn(F("En(er a hoa(r8 poln( nutber:");
8e(8(lnpwu();

yalne=8(r(0(l(tpu(, &enclp(r);
prif(F("Tbe 51N 15% 3 (be nuwber 15%1MN\nN", wpu(, \alue),
re(urn O;

}
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8-bob boylllra 3aroar

Tn8onoTelnk MnkSlyalanu ko‘r5aling.

Te5kan' 1rl8onorelrlk Furksl>alaml ko ‘rsallng.

Panclay yaxi111a5b furnkblyalarl Taylucl?

Dxnyorly ab06cla8l 1o8aniin uaniay bl5oblanaclT?

Mxnyony H3II2 Naniay bl5oblaraél?

Il zarr orabl(1a8l {arun! aw”kkb ucbun ugys5l CvnkSlyalar(lan
Viey<3alarHa(H?

&lre3an nn™xa oH™b ncbun sanclay Jitk5lyalar(3an by(lalanMaH?
5alrlamil 6oHsbHR6b mncbun uan(3ay MinksSlyalar(lan FoyclalanlacH?
811\o1H LWnK5lyalar(lan Coy(lalamlSb mcbun uan(3ay SarlaybaH Fayliu
mlasb 10211 ?

Balml 50n8a aylanHrl5b {ynkSlyalarlnl ko‘rSaHns.

8-bob boYylcba (op$ATUlar

TneonoTtelnk Firksl>alar8a (3a5LUr yaraHnS.

Oara’a. ek”pornema ya 1oSarll/in Funkslyalarl8a (3a5LLUr yaraHnS.
517\'0lH lexk5blmycbl MvinkSlyalar§a c3asllr yaraHnS.

511yol1H alta5bMrmycbl Mnkslyalar8a (3a5LUr yaraHnS.

Sarrw 5on8a aylanin nycbl Mnkb5lyalarSa (3aslUr yaraHns.
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O-bob. 8 TAKBEAKT FLI K81¥AbAK
9.1. Oakfur balanH3blw bo3sbuan3b Funkslyalarl

Oa$(mrni (o‘x(a(asb. ,larayont myxfaHsb ucbmn aborl vnkslyaSlclan
Tbypplaudacl].

Prolollpl: yoii aborl(yolcl);

funkslyaclan Tloycllawsb wcbnn <3lclllbb> 5Sarla\baH Tlaylw
nlasb 1021T.

funkslya aboll 3tOerr oLirn8a ("AbnorTta! pro8rar lerTinanon")
Ta ‘1utol yoracll ya 3 cblu]3b kockinl bosll saflacrl.

Mi1501:

#lnclucle <81 t0.b>

#1nclucle <8(/THb.b>

w( Taln(yold)

{

pnnlf("CallTé abor(()\n");

abor (();

relurn O; /* Tb13 18 neyer reacbec! */

}

Basz(nrclan cbi“3b. OaSllrclan cblll15 ucbun exl( MnkSlyasilan
foyclalanllacll.

Prolompl: yo Xlexk(t151alll5);

funkblyaclan wyclalanlSh mcbmn <5lclllb.b> 5Sarlayball laylnl wmlasb
lo21T.

MorTtal bolcla O kocH blMan cb™ylacll. AK5 bolcla nol8a l1en§ boUtaan
koc! blMan cMufTacll. Cblsalsbclan oln baTTa layllar berkkllacrl.

funk3lya Ny Tatuayrarrtaycll.

M1301:

#wclucle <8(iit0.b>
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#1clncle <8(ilMb.b>

in( Taw (Y01d)

{

cbar 5(au$;

o {

pnn(F("En(er 1or 2\n");
8(a(n8=8e(cbar();}
nyblle(8(@lvn8 <T)||(8(aln8=> ’2%));
exin($@ms - '0";

/* 1Yo(e: (b18 Hne 18 neyer reacbeii */
re(urn O;

}

ba8(nr balanMn8blw (eksbisb. Oasllr bajarllB111M1 (ek~bwBb ncbun
a&ber( Takrosllan loclalaniall. Makro3 cleb (ana51 cba”w§‘l o‘rnl8a
JoylaSbnrmnycbl iTk51ya8a aywlacll

Protonpk

Y013 a55er((1T 1e5();

funkSlyaclan IloyclalanlSh wucbmn<aS5erl.b> Sarlayball laylnl wlasb
102'T.

AS8ar 1ek5bln5Sb O May(arsa. ab5eH 5(clerr 0A1r 18a “wl<l1a8l Ta’luTtol
cMugarTlacH.

A55elMon aleii: (e3r, Cayl norw, ~alOr noTeri

5Sbunclan 50‘'n8 aboll Mink51ya51 chaulrilb, claSllir 10'x(anlach.

A8ar #iclucle <aS55en.b> Lreknya51l olchclan #&erine KOEB1IC
LWrecuye ("'no clebn881n8") clrexkmya51l ~o‘yM5a, keyln81l vnkSlyalar ba-
JarMTaych.

funMya ~yTa( ~Naylartaycrll.

M1501:

#rclncle <8(iiw0.b>

#1lnclucle <a88er(.b>

#1clncle <8(Nn8.b>

8(rmc(1TEM {

n( key;

w ( yalwue;

%
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/* acM KeT (0 H$L, Take aure M38( 18 no( null */
Yoivl ali(H(eT(5(ruc11TEM *UeTplr) {
a88er((ketp(r '=M111.);

/*acM HeT lo 181 */

}
1n( Taw(yol(!)
{

a(lclWletT(K11X);
re(urn O;

}

Ku(Mta8an bocll8alar. Jasllr batarilisKilarayoT kulllta8an bo-
d/Balar, w2llisblar balcla TaMuTol berlSb ucbun ralSe FunkSlya51(3an
VByciaianuaciL

ProtOMp!: T1 ral5e(1nl 518);

funk5lyaclan foyclalanlSb ucbun <518nalb> Sarlayball Saylrl ulabSb
1021T .

Oa5lr banarllsbl Jarayonlcla bo3ll bo‘l8n kuilta8an bocllzalar
urll3bkr baMcla tadnTol berl5b ncbmnn FoyiialanMa(rl.

A8ar xalOHk bo‘ltaba. O May(aracH. Ak3 bolcla, O 8a len8 bo‘lta8an
50n uaytOrach.

M1501:

#inclucle <818nal.b>

n{ Tamn(yoi)

{

w(a, b;

a=10;

Bb=0;

1r(b==0)

/* preeTp! iiKuiie by rero error *
ral8e(8tOFPE);

el a=a /b;

relmrn O;

}

5K3FPE anfTeiik xatOMkT bllcHrlb. exk(1) Mnk5lyanl cbauirach.
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9.2. TasocHfly $on'ar ya \avy(

TakoNl Ay 8onlar. Taxoc/lily 5onlar §eneratO rl ranc! éeb aralac!l.

S5arlaybasl: Ir rancl(yolcl);

funkSlyaclan floyxclalamSll mebun <src!lHb.b> Sarlayball laylnl wlasb
1021T .

funk5lya ranc! clarl 232 bo‘l8an (asocHily 50mlar Senerarorlclan
foyclalanS8an boHa O clan 10 KAN3M AX orabcla8l 1a50cbby 501
uayraracll.

M1501. O ya 99 oraHaclas1 (asocHily 50mlar SenerarSlyabl:

#1clncle <5(clo.b>

#1clunite <81clMb.b>

#1clucle <cont.b >

T(TaT()

{

T11;

lfor(1=0; 1<t0; '++)

prr(F("%ci\n", ran<10 % 100);

8e(cb();

re(urn O;

}

Tabocbby 50nlar 8enerarorili Tt7~allraTtya 2W6b wucbmn 3ranc!
Mink51yab1clan Moyclalanllac/l.

S5arlayba?!: ¥01(3 5rancl(un518necl Seecl);

funkSlyaclan foyclalamlSh wmcbun <5lcllb.b> 5arlaybab layliu wnlaSb
1021T .

Taxocbily 50nlar 8eneralon “ayla T«5lal2ar5lya ~MlnacH, a8ar 3rancl
Mnk51lya51 1Ay taibllan cbayrl3a.

funk51lya Flly Tal Laylarraych.

M1501:

#1ncln(le<81cMo.b>

#lnclucle <8(c1lMb.b>

#lnclucle<conto.b >

M(ta1n()

{
T(Y
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for(1=0; 1<l0; 1++)
pnnlr("%ci\n”, rancl() % 100);
pnnlr\n";

8ranii(1);

for(1=0; 1<kO; 1+++)
prwlr(*%ci\n”, ranii() % 100);
eelcb();

re(urn O;

}

Yaal. Yayll1oHsb ncbmn Hte lvnkslyaSlclan foycialanilacll

Sarlaybabl: Hte_1 Hte(HTe_1 *MTer);

funkSlyaclan &yclalaw5b mcbun claSlirea <Hte.b> Sarlayball fayl-
rl nla5b 1o/1T.

funk3™ya Hte Yaalnl Sexsncllarcla 00:00:00 OMT, “anvary 1, 1970 clan
boSblab olacH

funkSlya vyaalni Sexcllarcla  “aylaracll. Xawllk yur bersa, O
flaylaracH.

M1501:

#ucln<le <$1(110.b >

#lnclucle <uwe.b>

w{Taln()

{wiz

Hwe 1 41,12;

11=llte (Milbb);

prinir(%1(1\11", 11)

lfor(1=0; 1<1000000000; 1++);

12=unte(M11bb);

prinlr("%in\n", 12);

pnnlr(*%l<i", 12-11);

relvrn O;

}

9.3. XoMWra aJrall$b Mvnk5lyalan

Olnatlk xoWra alrall$b. 01lnaTtlk xollra agaHsb ncbmn C Hclatalloc
M'vinkS1lyablclan MoyclalamlSb 1021T1. By TvnkSlya ar§utenH alrarf115b1 1o/11
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bo‘18an bayiar 50111 bo‘lb, *yoid LUncla81 aJrall8an xonraS8a ko‘rSalklcb
uayyaracH.

funksya prolOrpl:

Y1l *Talloc(512e 1 5lre);

funk5lya nymntll xollraclan (512€) bayl8a len§ blok alralacll. A8ar
aJranSb TnyalTaulyarll bo‘l13a, aJranl8an xo!lra8a ko‘rSalklcb uaylaracl,
akB bolcla (blok ajrall5b Tu TK 11 bo‘ltaba yoki ba]t1 O boYsa), moll
uayYaracrl.

A8ar aJralll8an xonra bo‘Sbanlta5a. bn xonra l:oyclalanlltay “olacH,
a8ar mning ko‘roa(Kicll o2 uylytaltl o‘28atr8an bo‘lss unl 1121T18a
uayrawb T TKT eta5. Bn bochza xouranlng yo*~onrsbl cle8an tax5mn5
noTt blMan alaladl Plroyarcl naH]acla, éaslUr xollra yel5bTta8anl Tt!ayll
ayariya bolancla LLi8allanacll (a8ar n ancba ya™r 15blayyer5a).

Olnatlk alraH18n xo’ rani bo‘5Sballsb ucbun iee LWnkSlyaSlclan
loyclalanlsb 1021t

funk51lya protoHpl:

yolcl 1Teeyolcl *block):

5bunl bl5ob8a ofsb 1021Tkl. bu Wnk51lya yoriiaTiia bo‘SbaH18an
XoHran! yana bo*5ball8b T T K 1N eTas.

M1501:

#clncle < >

#1nclnne<8lcll|b.b>

#Tclncle <81nn8.b>

w( TaT(nhokl)

{

cbar *81r;

/* allocale TeTtory for 8(ring *

VC((8(r=(cbar *) Talloc(10))== >TL1bb)

prnn(r("14o( enon8b TeTory loallocale bnller\n”),
exl11(1); /* (ernnnale pro8rat N-ou! ol TeTory */
}

/* copy "Hello" w(o 8(nn§ */

8*rcpy(8*r, "Hello");

/* cl«8play 8(nn8§ */

PrLI(r("8(nnsg 18 %8\n", 8(r);

/*TreeteTory *
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ree(8(r);
redurn O;

}

Xorlra a”raH3b Mnk8lyalan. Xo(lra aJrallb, rm/B3"allasb ncbmn calloc
funkslyablclan iyclalanllacll.

Bu Tunk5lyaclan oyclalanlSh ncbun <81clHb.b> 3aHayball fayTrm mnlabb
10211

Protollpl: Yolcl *calloc(512e 1 nkeT3, $lre 1: 512¢);

funksrya calloc nyntW xoiraclan (nnet3 * 512¢) bayl8a len§ blok
alralacllya O ylyta!: blan toUcHrac. Blok 64K clan o3btabH811021T. A8ar
ajrafsb TnyaflaylyaH1 bo'l3a, ajralll8an xonra8a ko‘rS5alklchb MaylaracH. ak5
boliia (blok ajraH3b TMTK1n boYTasa yokr balrw O boYsa), moll ~ay(aracH.

M1501:

#rcln(le <8/ lo.b>

#nclvcle <5(cllb.b >

#lnclucle <8lrin8.b>

T ( Taln(yolcl)

({:bar *8(r=PLU1X;

/* alloca(e Tetory lor 8(nng */
8(r=(cbar *) calloc(10, 8lreor(cbar));
/* copy "Helo" 1MKO 501§ */
8(rcpy(8(r, "Hel1lo0");

/* cH3play 8(nng */

prinrr(srring 18 %8\n", 8(r);
/*TreeteTtory *

lree(8(r);

reimrn O;

}

XoHran! wuay(a alra(l8b. Xo(wrani uay(a aJraH3b wucbun realloc
Mink5lyablclan FoyclalanlacH. Bu MvnkSlya<lan Moyclalan15b ncbun <5(clib.b>
3aHayball laylnl nlasb Kw T.

ProtoHp1:

yoW *realloc(yolc3 *block, 512e 1512¢);

funk3ya realoc aJraH18an xoHra ba]T11 o‘28artiracH. Kerak boMsa,
yansi Joy8a nmbxa olacH.
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A8ar uayla agrall3b TuyafFlasalyalll boYsa, ~ayla aJravlean Xxoiiraea
Ko‘r5alklchb uaylarach, ak3 bol(la (blok ajralfsb TMTkln boYTasa yoki bal-
T1 0 bo’13a), O sayrarac!).

M1301:

#1ncluiie <8(cMo.b>

#1ncln(le <s(clhb.b >

#rclncle <8(M'iMs.b>

wl Taln(\olc)

{

cbar *8(r;

/* allocale TeTory lor 81ring */

8(r=(cbar *) Talloc(10);

/* copy "Hello" 1(o 8(I'ins */

8(rcpy(8(r, "Hello");

pnn(F("8(rT8 18 %8\n Aiirire88 18 %p\n", 8(, 8(r);

8(r =(cbar *) realloc(8(t, 20);

prin(F("8(rt}>; 18 %8\n ~Ueu-ac!clrexs 18 %p\n", 8(r, 8(r);

/*TreeTeTory *

lree(8(r);

reiurn O;

}

9.4. 1rla8b \a lar(1bla8b

1rla8b. Tarl:lblan8an Ta551Y¥cla eletew 12]Jasb wmcbun  b3earcb
FunkSlyaSlclan Foyclalanlacl.

Bn 1umnkS5lyaclan loyclalanlSb ncbun <slc)lb.11> Sarlayball fay!n! nlaSb
1021111

Proiovips

yoW *bsearcb(cons3l \umc] *key, cons! Yoig *ba5e, 512e I neleT, 512 1:
\¥Icirb, Irl (*FcTp)(con51: yol*. con51 yoic!*));

funk51lya b3searcb 1kki8a bo‘lb 12]asb al8orl(tl ab05lcla neleT ele-
Tenlc)an iborai”clyalcla *key eletenlnl Llickracrl.

ba5e Jaclyal (O-eletenll8a) ko‘r5alklch,

lctp kkieletenlnl 3ol3bHruycb! Funk5lya8a ko‘rS5alkich,

Key 121anayoi8an eletenl (MiclMrlMayoi8an kalll),

nelet]aclyawas: eleten!lar 30T,
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\Y£rb bar blr eletenl bayrlan 30T.

funk51lya b3earcb blrrcbllopl8an eletenl aireS1uf uayraracl. EleteT
Tay]uin boYTtaza, M11X NayllracH.

5onn112la3b8a rr3ob

#incwm(le <81(1t0.b>

#1lnclicle <81(1vb.b>

lypeliel T* (*Mplr)(con81 yoll*, con8l yol*);

#clebne ]\EbEM 8 (arr) (812eol(arr) / 812eof (arr[0]))

w* nutarray[] ={123, 145, 512, 627, 800, 933},

tN(nuntenc (conx! wl *pl, con&4in! *p2)

{
remrn(*pl —*p2);

#pra8Tta ar§8m«ecl

1n( 1ookmp(1nl key)

{

10 *1(eTp(r;

I* The ca$l ol (1n1(*)(con8l yolll *,con8( yolii*))

18 neeclein (0 aY0ld a *ype nukwa’™cb error a(

coTpHe Hte */

KeTp(r=(ln( *) b3earcb (&key, nutarray, "EbEM 8(nutarray),
812eol(In(), (Fp(r)nunTteric);

reurn (Ketp(r '=nwWbb);

}

tn( Taln(yol(l)

{

1l (Looknp(512))

pnnlr("512 18 1M (be (able.\n");
ebe

pnn(rf("512 18n’( ln (be (able.\n");
re(urn O;

}

121256 50‘rlar ncbun:
#wclnite <8(io.b>
#lnclucle <8((Wb.b>
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#1clucle <alring.b >

#r1clucle<cont.b >

(ypeiiel 1n( (*Ip(r)(con8( yok3*, conk! yolin®);

#inenine ]\EbEM 8(arr) (8lxeorl(arr) / 812eol (arr[0]))

cbar cbararray[][4] ={"aaa", "aab", "aac", "aain", "abb", "abc"};
In( nutenc (consa! cbar *pl, con8( cbar *p2)

{

reimrn 8(rctp(pl, p2);
}

#pra8Ta ar™3msec!

T ( Lookup(cbar* key)

in(*Wetp(r;

/* Tbe caa( ol (T((*)(con8( YO1A*, consa( yolii®))

18 neeitec! (0 a\0lc! a (ype T 18Ta(cb error a(

cotplle (Itc ¥/

l(etp(r =(1n( *) bxearcb (key, cbararray, "EbEM 8(cbararray),
812eol(cbararray[0]), (FTp(r)nuTeric);

remrn (Ketp(r '=PL 1X);

}
In( tat(\ok1l)

I (Lookup("aae"))

prin(rf("aae 151 (be (able\n");
el«e

prif(r("aae 18n’( in (be (able.\nw);
8e(cb();

reiurn O;

}

Tar(lblacb. Me53IMTL *er larllblasb ubucla larvblaSb wmcbun LBOr(
LnkS1yaS1clan k=yclalanac/l.

Bu Mnk5lyaclan ityclalan15b vcbun <51cilb.b> 3aHayball Mayllaml nlasb
10211T1.

Protoupl:

\'018 up0r\01c3 *basze, 512 1 nelet, 512 1 \yllb, 1l (*&Tp)(con51
Y0lc!*, con5l YOlc! *));
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funk3Ka ~50H cerkor larmblabSb «ucb TecMana» yarlanll asoslla
larviblaycll.

base Jaclyal (O cbl eleTenli8a) ko'rSaTklch,

FcTtp Kk1eleTeTw 50H5burnycbl iitk51lya8a ko'rSarkichb,

key 12larayor8an eleteT (ulcHrllayol8an kallr),

neler JaclyalclaeleTteTlar 3oL,

bar blr eleteTtcla bayHar S0L

funk3lya ~5on Ly Ta 1 up=>lartaycll

50'21arnllarnbla5b8a T1501:

#tclucle <sa(clio.b>

#1nclncle <8lcllb.b>

#inclucle <8(rt8/,1>

1M( 80r1_rmncuon(cond( Y01/ *a, come» Yalcl *b);

cbar H8([5][4] ={"ca!", "car", "cab", "cap", "can"};

T( Taln(no!(])

{

( x;

L8or ((\Ok! *)H8(, 5, 812e0l(H8([O]), 8or(_'mnc(ton);

lor (x=0; x <5; x++)

pnn(r("gdc8\n’, N8([x]);

reurn Os

T ( 80r (_{uncHon(con&( \0i(l *a, cons! \01/ *b)
{
re(arn(8(rctp((cllar *)a, (cbar *)b));

}

5onlart larHblaSb8a 1M5ol:

#1lnclncle <8((Ho.b>

#1clncle <8(iMHb.b>

n( sor(_rnnci1on(cows1 Vo1l *a, CON8(\ow1l *b);
T ( H8(5]={-2, 3, 4,1, 4}

T ( Taln(yolcl)

{

T(X

L8sor(\01(1 *)H8(, 5, M2eol(n8([0]), 80r(_r'mncHon);
For (x=0; x<5; x++) pnn(F("%c1\n", 118([X]);



relurn O;

}

1nC80rl_rmncllon(comnsg( yoll *a, con8l yok! *b)
{Inl *pa=(In(*)a; Inl*pb =(1n4*)b;
F(*pa<*pb) re™mrn —I,;

Ir (*pa == *pb) relurn O;

iIr *pa=*pb) relvrn 1;

}

8irmknira mricla81 ta33T1,, lallbla3b8a 11501:
#rcln(le <81iiw.b>

#1clw!le <81iMb.b>

lypeiief 51cl:

{

cbar nate[20];

in! year;

} person;

1n1 8orl_runcuon(con81 YOIW *a, consl YOIM *b);

perxon N8([4] ={{"cal", 5}, {"car", 6}, {"cab", 5}, {"cap", 8}};
iMN(rtat(\old)

{

(e x;

~8or(((yolcl *)N81, 4, $12eoKHS$([0]), 80r(_'mncHon);

For (x=0; x<4; X++)

prinFE (%8 %i\n", H8([x].naTe, M8([x].year);

reiurn O;

}
I 80r(_MmMcHOM(cOMg( Yoic! *a, COMg( YO1 *b)

LerSon*pa =(per80n¥)a;

per8on*pb =(per80n*)b;

Il (pa->year<pb->year) reurn —I1,
MM (pa->year == pb->year) re(urn O;
Il (pa->year>pb->year) re(urn 1,

}



9.5. Xo(lra b/lan 1$bloycbl Mnk51\alar

Bu Tvnk3lyalarclan loyéalanl5Sb mcbun <wew.b> 3aHayball layllarml

mnlasb 1021T.

XoviranitoYclnab ncbun rnewser Minkslyaslclan Moyclalamlacll
ProtoHp1:

yox *Tet&el (\olcl *5, T ( ¢, 512 1 n);
funk3lya Tet5el 5 wab51ynlng éasllabkl n la eletenlinl c (a Slrnyol

blMan toYclracll ~a 5 “ayllracH.

M1501

#1lncluiie <x(cllo.b >

#wclucle <TeT.b>

#lncin(le < g(nng.b>

T( Ttawm()

{

cbar bnll r[] ="Hello yyorId\n";
prr(Fr("%8\n", bulTer);
TeTt8e((bu]Ter, 8(rlen(bulTer) — 1);
pnn(r("%8\n", bufrer);

re(urn O;

}

511Y0l 12185 mncbun tetcbr MnkSlya5l<lan &yclalanflacll. Funk51lya c

51tyolclan bora( n bay(ni”icHrac/l.

Protonpl:
yol *TeTchbr (cor™ yolcl *5.11 c¢. 512e 1 n);
funk5lya *5 blokcla ¢ 51tYollan ibora( n v2unHkcla8l bloknl 1rlaycll.

AS8ar blok Taylucl bo‘15a, ko‘r5a(klch uay(aracll ak5 bola moll Nay(aracrl.
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M1501:
#inclncle<8(110.b>
#lnclnucle <teT.b >
#wclncle < g(nn§.b>
N(Taw ()

{
cbar 8(r[17] ="Tb18 18 a 8(T1M§";



cbar *p(r;

p(r =(cbar *) Tewcbr(g1r, V, 81lrlen(8(n);
ir (p1r)

pnn~CposlWlon™~celT", p(r —8lIr);
elxe

pnnHCno/in");

relvrn O;

}

Mwu3xa oH3b ncbun teTcpy funkSlyasklan foyc™aanlladl.
ncbmn tettoye funkslyaslclan &yéalartlacH

ProtO{1p1:

yold *TeTcpy (Yol *Ce3l;, con8l yolcl *3rc, 512 1 n);

yoild *TeTTOoye(yoll *cle3l, con5* yoM *3rc, 512e 1 n);

ba]t1 n bayl8a 1:en8 3rc bloknl (k3 8a nusxalaych.

1kkala Funk3slya Sl sayllrac!t. XaloHk yur bersa, moll “ayraracH.

M1so1:

#lnclucle< 8(1110.b>

#lnclu(le <TeT.b>

#tclucle <slring.b>

w(Tain()

{

cbar 5rc[] e R R T

cbar 11e8([] ="abc(1el8bulkTnopur84nyn¥xy20123456789";
cbar *pir;

pnn(r("ne8(=%8\n", iie8!);

plr=(cbar *) Tetcpy(ie8(, 8rc, 8(rlen(8rc));

r (pir)

pnn{l("(1e81=%8\n", (1e8();

elsqe

prTFrCreTcpy laHe(1\n");

reluvrn O;

}

M150%
#lnclm(le<8((lt0.b>



#clncle <tew .b >

in(taTt()

{

cbar ne«![256] ="abc(lel811uklTnopyr8(nyn\'xy20123456789";
Cb3r 8rc[256] —

pnnlf(‘c1e81=% 8\ll", iieB!);

TeTTOye(ie81:, Brc, 30);

pnnlr(‘cle81=%8\o0", cledl),

relnt O;

}

Xonra biokianni 50H5b11M5% wucbun TeTcTp FunkblyaSlclan foy-
dajanHacit

ProtO11px:

ImiteTcTp (con51 YOoId *51, conbl yold *52. 512 1 n);

funkslya teTcTp 5l ya 52 MNiN8 clabllaxd baincbin bayvnll5bora512
5illyol Sllaricla soHsbiirack.

PaylaracH8an "lytal:l:

narya< o, a8ar 31 < 52

rmya ==0, a8ar 31 ==

nawa >0, a8ar 51 > 32

M1501

#lnclnmcle<51lcHob>

#1clucle <teT.b>

#1clncle <81nn§.b>

In( Taln()

{

cbar *bull ="aaa";

cbar *bul2 ="«bbb";

In( 8(a(;

8lal=TeTcTp(bnr2, buM, 8*rlen(bur2)),

ir 8'al = 0) pnn*r("bulrer 2 > bulTer 1\n");
r@81a(<0) pnn(r("buier 2<bulTer 1\n");
Il (8'lal== 0) priN*r("bulTer 2== bulTer 1\n");
8elcb();

}
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9.6. 11uN\er8al Jrvnk$lyalar

Xollra buan 1&b10ycbl vnkSlyalar asos3”a wrH wuniYersalllsl 10°HA
bo‘lta8an ya 10’Hu bo‘18an 1unlwyalar yaraH3b TU TKT.

M130l ucbun Tak3Ta! eletentl lopuycbl Mvnk5lyanlng soniar ucbun
13biat118an dablurl:

#1clu(le <81liio.b>

#uwclmcle <8(clHb.b>

#Incucle <5(1un8.b>

yoI/* Tax_elew(yol(l *base, 8lre_(: nelet, 8re_( Tcllb)

Eln’\1§r|e(lL'

nn8l8necln=neler-1;

cbar*pl =base;

cbar*p2 =ba8e;

Mor(1=0; 1<n; 1++4)

{

p2 =p2 +T1elcl(;

1r(retctp((yolcl*)p2, (YO1lcl¥)pl, TcKb)=>0) pl=p2;

}
rellirn (yol1*)p1;

}

uvna8nccl H8([5] ={1, 4, 12, 4, 3}

w* Taln(\0111)

{

un518necl* p =(1n818ne(1*)Tax_eleT((yolcl *)H«(, 5, 812eol (H8([0)]));
pnnel("tax =%n\n", *p);

relrn O;

}

Yuuonia yaraH18an Mmnk5lya LU‘Ha vnYersal eTas3. 8ababl 3bunéan
bora(kl, baytta-bayz 60H6bHNGb TeTcTp [MnNK51lya51t bar uaniay Lr-
lar8aya 51ruvkwra wri)asl o28armnycbiar8a 1o‘11ab boYtaycH.

bekT nm3xa oH3b TeTcpy Mvnklya5lnl 1xuyorly Lrlar8a uo‘Masb
TUTKIN. 5buna8 mcbun bu MmnkSlya 85051cla KO‘HN mni\ersal MnkSlya
yaraHsb TnTtkln.
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Masalan, alta3bl:TSb replace 1yankSlyaStl baualy 3onlar wmcbun
yoYlasb claziurl:

#rclncle <31(Ho.b>

#1nclcle <81iiHb.b>

#lnclucle <8(M'1Ms.b>

#1lnclucle<conlo.b>

yol(1 replace(yoY *base, \Olcl *31, yol(1 *82, 8lre_1 neleT, 8lre 4
HucKb)

{

nn$Ii8necl;

cbar*p =ba8e;

lor(1=0; 1<neleT; 1++)

{

1r(tetcTp((\oK1*)p, a1, nylchb) ==0) TeTcpy(p, 82, N\lcKb);
p+=\yLb;

}

}

roa( Hal[b) ={-125, 4,-125, 125, -12.5};
Inltat(yolQ)

Er'loal a=-12.5; floal b =—41.06;

w!'i;

replace(H$(, &a, &b,5, 81reof (H8([0]));
lfor(1=0; 1<5; 1++) prr(r("%1r\n", Hg[1);
8elcb();

reurn O;

}

funk$la8a ko‘rka(kkb. wnlyersal funkSlyalar yarali3b wmcbun
30H3biinsb funkSlya518a ko‘T5alklcbnl parateCr SWaiicla wrallSh l1oriT.
MaSalan, 5Sbn weuiclan foyclalanS8an bollla Tak51tal eleten(t 1oplSh
LnkS1ya51riSalrilar ncbun ~o‘MaSb éasLUri:

#lnclnle <8(io.b>

#lnclucle <8(cllb.b>

#lncln(le <8(nng.b>
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1N( coTp_{unc(kw(con$1 yol *a, cons! yolA *b);

yolll* Tax_eleT(yolW *baSe, 8lxe 1 neler,
812e_( \\1(1(b, I (*kTp)(CO N8( YOI(! *, CONBL YOIN *))

{mn$1£necl n

nn3™nec! n=neler-1;
cbar*pl =base;
cbar*p2 =ba8e;
for(1=0; 1<n; 1++)

{
p2 =p2 +«1(14b;

1r(Lctp((yolcl*)p2,(yok1*)p1)=0) pl =p2;

}
rern (YO1(l*)pl;

}
cbar H81[5][4] ={"barl, "arr", 'Yab", "Tap", "ran"};
w( Taln(yol(1)

f:bar* p=(cbar*)tax_elet((yokl *)Ha(, 5, 812eo0l(H31[0]), coTp_Innc-
Hon);

pnn(f("Tax =%8\n", p);

relurn O;

}

w( cotp_lvncuon(con8(yo!(1*a, cons(yolll *b)

{
reCut(81:rctp((cbar *)a, (cbar *)b));

}

Key’nsl T11501cla Takaunna! eletenlll HOplSb Mnk8lyaS1ril 3rrukllra
ncbun uolasb cladlrl kelnrH8an:

#1nclucle <81(No.b>

#rcln(le <8(clHb.b>

#1cluncle <8(Nn§.b>

(ypetiel 81rmucl

{
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w(1;
cbar 5([4];
1¥8;

Y01/ prin((F8 a)

prin(F("% (1 % 8", an, a.8();
}
w(coTp_rmnc(lon(cons( yoll *a, con$( yolit *b);

yol(l* Tax_eleT(yoll *bas8e, 8re_( neler,

8128 ( WIA(b, 1N( (*kTp)(COM8( YOLU *, COrg( YO1l *))
{ o

vnBeurnen 1;

nnsgl8nec! n=neleT-1;

cbar*pl =base;

cbar*p2 =base;

for(l=0; 1<n; 1++4)

{
p2 =p2 +T1cl(b;
1McTp ((yol*)p2 ,(yol*)p1) >0) pl =p2;

}
re(yrn (YO1A*)pi;
}

8 H8(5] ={{0, "ba("}, {6, "arr"}, {2, "(ab"}, {3, "Tap"}, {4, "ran"}};
w(TaT(Yo1Q)

F8* p=(F8*)Tax_eleT((YO1M *H8(, 5, 812eol(H8(0]), coTp
r'mncHon);

prin((*p);
re(urn O;

} y
in( cotp_Ivnc(lon(con5(\ol(1 *a, con8( Y01 *b)
{F8* al =(F8*)a; F8*b1=(F8*)b;

IF ((*al).1>(*b1).1) re(urn 1; else re(urn O;

}



Ynl\er5al [vnk5lyalar yaralll8ancla parawerr 518mcla 50/BHTH511
1nnk5lyablc)an 1a5b™an rurH ataHar balaracH8an iTk81lyalar8a ko‘rSalklch
uramsb Tm TKIN. Ouykla8l clabilllcla 5H1 wSmiclan loyclalanlb yaralll8an
loreacb Mvinkslyablclan MoyclalamSll ko ‘rSanl8an:

#71cln(le < 8(clio.b >

(yperierl 8(rncl

{

v L;

cbar »([4];

}F8;

\01/ prini(¥01(* a)

{

F8* pa=(F8%*)a;

pnnlf("%in %8\n", pa->1, pa->8();

}

IN( op_Iunc(ton(yol(l *a);

yol for_eacb(\o1(! *ba8e, 8lxe_( neler,
8lre_L:3/(11b, yol(l (*op)(yolcl *))
{

mn5loncclzy

cbar*p =base;

or@=0; IknekT; 1+ +)

{

plP);

p=p+\\1(b;

}

}
F8 Mg(5] ={{0, "ba("}, {6, "arr"}, {2, "1ab"}, {3, "Fap"}, {4, "ran"}};

w ( 2WrnN\o1cy)

{

lor_eacb((yol(1 *)N8(, 5, 81/eol (H8(:[0]), pr!n();
reimrn O;

}
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9-bob boylcha vayolar

Oasllrw To'xW15b LWnk5lyalanw Ko‘rsaljng

OaslUr baJarlli5b1i bosbsar™3b Mnkblyalarlnl ko“rSaling,

TasolUity 50mlaml bosl AlLU/Nb ncbun May51 MvinkSlyalarclan Moyclalaml-
lacH?

Yaulw aurMasb vcbmn May3s1Mvink5lyaiian MoyclalarlacH?

XoHra gJrall5b Mnk5lyalartl Ko‘rSavns.

Pay51 vnk5lya xollra ajraH18ancla 1M151al1a8-8 rkon beracH?

Xoiira bo‘5baH5b Mink5lyas1nl ko‘rSaHns.

XoHra bHan 15185 x551yaHardM ko ‘r5aHns.

XoHra bHan 155185 Mnkblyalarlnlng say51l blrlarl 10'Ha vnlYerSal ya
wTa ncbun?

1rlabb ya larHblabb Mimkblyalard Ml Ko‘rSaHns.

9-bob boyklw lop$Mnular

BH keTta-kellkéan 1wdncbl518a nvexa olm\cbl utyer5al lMinkSlya
yaraHneé.

. ("ytaH beru8anS8a 1len8 elerenllar 30wT bl5obloychbl mnlYerSal

Mnk51ya LW21rs.

. Benl8an ulyralcla81 eletenHarnl o‘clMmmycbl uwwyerS5al [vnkSlya

L2118,

. Mak51Tal eletenlw 1oplSh vnlYerSal MnkSlyaSinl yaraHns.
. Benl8an ~lyralcla8l eletenl bHan kelTta-kellkw 1o1cHycbl

vnlYerSal [vnk3lya yaraHna.



10-bob. LH1YEK8Ab 8TK1'KTI)XXKABAK

10.1. K.o'yxad

Wr bo8'latl ro‘yxal. Ko'p mi5ollacla rarkibk ba]T1 o‘r8arnycban
bo*18an TMrakkab kon5*rvk3lyalarclan Moyclalanl5b8a ro‘§‘rl kelacll Buniiay
o‘28aruycban T a ;1lutollar cllnarlk axboro! 5(rukwralar cleb alalecll

En§ ab05ly «JInat Kk axboror Strukivra bu ro‘yxalclr.

Ko‘yxal: ucbvn 3 laoiicby atal aralan8an:

1) naybal8ayansi eletew JoylaSbiin5b;

2) naybatOan eleTeT o'cblrleb;

3) nayballT§ bo‘5b yok1bo'Sb etab5HE1M1 awulasbh.

Ko‘yxainin8 aso5ly xo055851 5buniclan lhoralkl, ixiiyony elerenllll
o‘cblrl5Sh ya x*yony eletenrclan keyln yansl eleterid 7o‘5b15b TmTK1n.
Bn ataHar bosb™a eletetlar8a ra5lr oUkarTtay/l.

BIrbo§‘latl ro‘'yxarln§ bar Elrbo‘§‘lurlata‘'lnto! yakeyt 8§l eletenl
aclre51 )oylaSboan. A8ar b ko‘T5alklch nol Ay Tai8a e8a bolsa, ro‘yxar
oxin8acba 0'alb bo‘Min8an bo‘ladl Ko‘yxalll ko‘nb cb1/™15bT boSblaSb
ncbun bIrMcbieleTeTTn§ aclreSIL b yerarH.

Bir bo8‘lanll ro‘yxal elerenl:larl umylcla8l S1rvkllraH rmr o”all
la'rlllan8an obyexkllarclan iboral bo‘ladt

81rnclS1rvikwraH wr noTi

{

51rvkwra eletenHan;

5rrmcr 51:rvkilraH LWr noTl1*ko‘r5alkich;

2
Bu ro‘yxal taduTtoT Sauloycbl Tayclonlar barw3a keyln8l eleten(
aclreS1IM Sauloycbl ko'rSal:klcbcelan tboral.

Onylcla ko‘rllacl8an BT bo§'latH ro‘yxal bar Bir LWWU8wuni buvwn 50
ya keylng&l eletenr eclre5l Saslanacl18an ko‘rSalklcbclan 1boral. ENg bKT-
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cH1 elernenl bo5blan8‘lcb Tarker boTlb. Ta’lurol: saulabb ucbun eTtas.
balkl ro‘yxal bo3bl8a oY1l5b mcbmn X121 a1 uHacll. Bu eletenl: becb uacbon
o‘cb1rMrayiil.

Ko‘yxal ektenH uylcla8l 3lruklurall LUr obyekH:

31ruc! 351 nocle

I

IT In&;

51rvcl 5M51 noée* nexl;

b

Ko ‘yxal: blMan 13blasb ncbun aS051y LUnk5lyalar Sarlaybalarl:

Y01/ clelel:e(B4mc 8H8!_no(le*p) - berM8an LUSunclan ke y T 81 eletenl:nl
o‘cblrlsh;

YOI 1n$erl($(rucl 8H8(_nocle*p, Inl nn) - berM§an eleTewclan keyln
eleten! 50"5b15b;

1M eTp4y(81lruc! 8H8T_noiie*be§) - ro‘yxal bo‘3bl8ar1 lexksb1rish.

Bu funk5lya e861<launylclagl LLUnkSlyalar k1nlMgan:

8(ruc( 8H8(_nocle* crea( 8H8((In( 8/e) - berM8an 50ncla8l 1v8unclan
Ibora( ro‘yxalnl yarawb. Tu8un axboro! L1511 klaylalura oruall kirdfigan
50mlar blMan toMclrMaclT;

YOI ree_8H8((81:rvcl 8H81 nocle* be§) -ro‘yxalml o‘chblrish;

yolll prnn1_5H81(81rncl18H8(_nocle* be§)-ro‘yxaleletenllannl ekran8a
cb1Lia15b.

Bularclan (a3bsan upylcla8l MinkSlyaclan yclalanl8an:

Y01/ iinrl_8H8((8(rncl 8H8(_nocle* be§) - axborol: LAST )vii S0mlarclan
lboral m8vnlarmnl o‘cbT5b.

OaSlrralr:

#1nclncle<51c110.b>

#1nclucle<8(cllb.b >

#lnclncle<conuw .b>

8(ruc( 8H81 nocle

{

T ( 1nlo;

8(rnc( 8H8(_noiie* nex(;

h
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YHcl clelele(81lricl 8H5(_noiie*p)

{

§(rnc! 8H$1_no(le* pl =p->nex1;
1T (pl!=MAAX)

{

p-> nex(=pl->nex!;

lree(pl);

}
}

yal<l W8er1(§*rmnc( 8H(_nocle*p, ln( nm)

é(rwc( 8H8(_nocle* p1=(8(ruc( 3HB ™ noiie~Tallocth/eoKB”ruc! aHs!
nowe));

pl->nex(=p->nex(;

pl->1lo=nm;

p->nex(=p1;

}

$(rnc( 8H51_noiie* crea( 8H8((1n1 8ire)
{

w( 1, \al;

8(rnc( 8118(_noiie*bex;

8(ruc( 8H8(_noiie* p;

be§=(81rmncl 8H8(_no(le*)talloc(812eof(81rncl 8H31 _ro(1le));
be§->nex(=]\1/1_b;

P =be”;

lor(1=0; 1<8l/e; 1++)

{

8canf("\n%(1", &\al);

1rger((p, yal);

p=p->nex(

}

re(urn bes;

h

yok! lree 8H8(($1l:ruc( 8H8(_nocle* be§)
BT C—m 193



{

8(ruc( $H81_no(le* p=besg;
5(ruc( 818(_noiie* p1;
n*bMNe(p!=]41/1X)

{

p1=p;
p=pl->nex(;
lree(pl);

}

3

yo1d prui(_8u$(($(rmuc( 8118(_no(1le* bes§)
{

8(ruc( 8n8(_noiie* p=be§->nex(;
*bNe(p!=T;bb)

pnn(C("\n%(1", p->1nro);
p=p->nex(;

}

I8

yollh M1(r1_8118((8(rnc( 818(_noiie* be§)
{

w( yal;

8(ruc( 8H8(_noiie* p=besg;
8(ruc( 8H8(_no(le* p1;
\yblMe(p->nex(I=14W1b,b)
{

pl=p->nex(;
yal=pl->uwlo;

1r(yal%2 ==0) (lele(e(p);
else p=pl;

}

¥

w( waln()

{
8(ruc( 8M8(_no(le* bes;
be§=crea(_8H8((4);



pnnl_8W81(be8);
pnn*r(\n");
111rl 8118((be8);
prin(_8Ms((be8);
free_8M81(bes);
8e(cb();

red4urn O;

}

B 1l bo8‘lawll nnlYer8al ro‘yxa(. bnlyer5al ro‘yxalning axboro! s13ul
Y018 nrl(3a81 ko‘r5a(klcbe3an JSloral boMaclT:

8(ruc( 8Mg(_noite

{

YOH1* 1nfo;

8(ruc( 8181 _noiie* nex(;

b

A3o03ly [lunkSlyalarc3an yan§l eletenl uo‘5b|5b vnk5lya51 umyl(3ael
3arlayba8a e8a:

Y01/ 1MBer1(8(rmc( 8181 _noiie*p, yol(1* yal,1n( nykKb)

Bu yercla yal «kirii:layol:8an Ta ‘luto{8a ko‘r5alklch ya \WIi<lp Ta’-
1utol ba]tl.

Oa51vr TalTl1:

#1ncln(le<81clMo.b>

#1nclmncle<8((1Hb.b>

#lnclcle<teT.b >

# Tclncle<colHo.b >

8rruc( 8MN8(_no(le

yok1* 1nfFo;
8(rmnc( 8H8(_nocle* nex(;

h

yo1l itele(e(8(ruc( 8M8(_noiie*p)
{

8(ruc( 8MN8(_nome* pl=p->nex!;
M (pl! =M 1bb)



p-> nex!=pl->nex(;
lree(pl->1nlo);
Cree(pl);

}
}

yol(1 W8er(($(ruc( 8H8(_nocle*p, yoll* \al,1M( \Yi(Hb)

E{S(rmc( 8118(_no(le* p1 =(8(ruc( 8H8(_noiie*) Talloc(51reof(81rmcl18HS(
nowe));

pl->nex1l=p->nex(;

pl->1nfo=T1aHoc(\\1l(Hb);

Tetcpy(pl->wrlo, =al, Wi(Hb);

p->nex(=p1l;

}

3*ruc( 8H8(_nocle* crea( 8H8((1n( 8lre)
{

in(1,\al;

8(rnc( 8H8(_no(le*bes;

8(rnc( 8H8(_noiie* p;

be§=(8(rnc( 8H8(_no(le*)talloc(812eo048(rnc( 8H8(_noiie));
be§8->nex(=]\1]bb;

P =bes§;

for(1=0; 1<8lre; 1++)

{

8canr("\n%(1", &\ al);

1MBer((p, (yo!M*)&yal, 8ireor(1MN();
p=p->nex(;

}

re(urn bes;

b

YO01U l'ree_8118((8(rvc( 8H8(_noiie* be§)
{

8(ruc( 8H8(_noiie* p=bes;

8(ruc( 8H8(_no(le* pi;



«bMe(p!=MNX)

{

p1=p;
p=pl->nex(;
1ree(pl);

}

I3

yol(! prini_sHs((8(rnct 8H8(_nowe* be§)

8(ruc( 8H8(_noite* p=be8§->nex(;
In(*pn;
nybHe(p! =141/X)

pn=(ln!:*)p->1nro;
prin(C("\n%wn", *pn);
p=p->nex!;

}

K

MN(taw ()

é(rmc( 8H8(_noiie* be§;
be8=crea(_8H8((4);
prin(_8H8((be8);
prin(r("\n");
prin(_8H8((be8§);
lree_8H8((be8);
8e(cb();

re(urn O;

}
10.2. 11uNer8al 8(ek \a na\ba(

8(ek. 5rek cleb 5bunclay 3lrukllira8a ayilaclkkl, 5lekka kellb 1m5Sb8an
oxtr§l eletenl8a blrincbl bo‘bb Xi2Ta(: Ko‘rSamla1l ya Slex(lan chbluprllaél.
Markur korlM5bcla8l x1rral: koTbalsbn! b1FO (baM Tpu(-Fu-$r ourpiu,
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ya’n1oxir§l kel8an - bllnchbl keracH) c)eb nornkab uabnl ullln8an. 5lek b|r
wTonian ocbly boMacH.

nwyer5al5lek bar bxr LUSunnl axboro! LiB T 1yolll Livcla81 ko ‘rSaTklcbelan
lboral SrrukwracHr:

5(rnc( 818(_noiie

{

yol* 1mlo;

5(runc( 818(_no(le* prei;

h

5l1ek (M&8MNN1n8 ro'yxa( (8mwclan Marul sbmunclaky, uncla o‘21(1an 01(3181
LI8mn aclre51M SaloYebl ko‘r5a(klch 15blanlSan.

5l1ek 0'21 aloblcla 3rrukTra Slialicla k Ll 8an:

8(ruc( 5(ack

{

8(ruc( 8M18(_norie* enii;

T ( 8lxe;

1n(

b

Bn yeritia en8 0X1r§1 LW8un8a ko‘r5a(klch. Ndcllb Ta’luto( ba|rTt, 512
naybal:(3a81 eleten(lar 50r1.

A5051y M'vinkSlyalar:

yolcl pop(8(ruc( 8(ack*p) —5(ek oxiMclagl eleten(nl ocbll15h;

\ol/ pu8b(8(ruc( 8(ack*p, yol(* \al) - 5(ek 0x1118a eleTen( f0‘5b15b.
Bu yerita yal k1l'l(11ayo(8an T a ’1muTto(8a kKoT5a(k1ch;

cbar* (op(8(ruc( 8(ack p) - 5(ek adllclag8l (u8mn axboro( ~15rT8a
ko ‘r5a(klch yay(arlshb;

In(eTp(y(8(ruc( 8(ack p) - 5(ek bo‘SbHEIMIL (ekbT/b;

1n( 81re (8(ruc( 8(ack p) - 3(ek eleterlarl Sorl

Bunclan (asbuan 5(eknl 1rk5lallabb ncbun snylc3a81 SarlaybaM MvnkSlya
K1r1riéan.

yOI1 1ML_8(ack (8(ruc( 5(ack* p, w( n) - bu yeriia n klrkllayo(&an
Ta’luto(lar ba]Jrl.

Oab5lWr Ta(w:

#1ncln(le <8(clto.b >

#rclucle<5((Wb.b>
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#1clucle<teT.b >
#1ncluite<conlO.b >
5(rnc( 818(_noiie

{

yoXl* Inlo;

8(ruc( 8H8(_noie* preit;
h

5(ruc( 8(ack

8(ruc( 8H8(_noiie* enii;
1n( 812¢;
T ( \W1(Hb;

3
yol(l pop(k(ruc( 8(ack*p)

8(ruc( 8H8(_nowe* pl=p->enii;
1£(p->812e=0)

{

p—=>enc) =pl->pre(1;

lree(pl);

p->812e~;

}

}

yold pn8b($(ruc( 8(ack*p, yold* yal)

8(ruc( 8H8(_nocle* p1 =(8(rnc( BHBMwine~tallochreor*ruc” 8Hg(
rnocle));

pl->1nfo=Ttalloc(p->yy1l(1(b);

TeTcpy(pl->1nlo, yal, p->TcHb);

I (p->812e ==0)

{
p->encl =pl,;

}
el8e
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{
pl->pre<l=p->encl,

p->encl =pl;

}

p->8lxe+ +;

}

cbar* lop(8(ruc( 8(ack p)
{

re(urn p.en(l->1nlo;

}

In( 512¢(con5( 8(ruc( 8(ack* p)
{

reiurn p-=>8l2e;

}

IN(etp(y(«(rncl8(ack p)

Ir (p.8lre=>0) re(urn 0; else re(urn 1;
}

yol(l INL &ack(8ruc( 8(ack* p, w( m)
{

p-=encl=MNX,

p->8l2e=0;

p->>yHlll=m;

}

1IN walng

{

w1, w;

1N(pL;

8(ruc( 8(ack px;

W1 8(ack(&p8, 812eol(1n();
ror(l=0; 1<5; 1++) pu8b(&p8, &0;
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biie(leTply(p8))

{
pl=(ln1*)lop(p8);
prrir("%n", *pl);

pop(&pk);

}
8e(cb();
remr O;

}

>'aybal. Kayba!: éeb 3buniay 3rrukcuraéa ayr/la/ik!, naybalS8a keHb
rn3b8an blincbl elewenl8a blrincbl bo'Hb X121 a 1 ko‘rsanlacll ya naybal:clan
cb™uyarHach. Markur korlMm5ecla8l X12tal ko‘rsalfzbnl F1FO {Fril 1npu(-
fu'al on(pn(, yanl blrincbl kel8an - blirlncbl kelacll) éeb not!asb ~abu!
AlWn8an. Ka\bar bar 1kkalatOToniian ocbly, boYacll.

vnlyerS5al nayba! bar blr 1M8mnl axboror Li3rw yo” LWilcla8l ko‘r-
5alklcbclan ~boral S1lrnkivraciAr:

31ruc( 8H81_no(le

{

1nro;

3lruc( 8H31_noie* nex(;

I3

Maybal o021 aloblcla 3crukllra SiFalasda krmigan.

81rucl ~ne

{

3lruc4 8H81_noite* be§;

«1lrmcl 8H84 no(le* enii;

w ( 3l/e;

1n( \\1(1(b;

%

B yercla be§ brrincbl 1m8un8a ko‘r5alklchb, enc! oxir§l 1wm8mn8a
ko‘raalkicb. Wicib TatunTo! bajwl, 512 nayballla§l ekTeniar 50111.

A3031ly FunkSlyalar:

\01/ pop(«1rucl ~ne*p) - nayba! oxtclagl eleTenllil o‘cb1M5h;

yolii pu8b(3(ruc( ~me*p, yo* yal!) - nayba! bo5b18a eletenl: ~o‘5b15b.
Bun yercla yal kllM1Mayol:8an 1 a ‘1utol:8a ko‘r5alk,c b;
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cbar* (op($(rncl ~me p) - nayba! bosK|cla8l rm8unnTg axboro: N5

LLI18a ko‘r3aLklich siaylarl5hb;

wl ewp(y(5(ruc( ane p) - nayba! bo;55H81IN1 Tek3bLu3sb;
1ni812e (8(ruc( Asne p) - naybal elerenllarl 3onl.
Bunclan laSbuarl nayballll 1M151a11a8b ncbun upylcla8l SarlaybaH LUnk-

5lya KIMH18ar:

Ta

202

yok! 1M_saune(8(ruc! ~ume* p, In( n) - bu yeriia n kwlllayol8an

"luvtollar ba]rl.

Oa5LUr tall 1:
#1cluniie<51cMo.b>
#1nclucle <81clHb.b >
#wcln(le<tew .b >
#uicluiie< conio.b>
8(rnc( 8H8(_nocle

L

yoll* 1nlo;

81rncl 8H51 nocle* nexl;
h

8(ruc( uye

{8(rnc( 8H8(_nocle* bes;
8(rnc( 8H8(_nocle* enii;
1( 812¢;

1n(yncKb;

h

yolll pop(8(rnc( ~mne*p)
{

8(ruc( 8Me(_nocle* pl =p->bes;
1? (p->812e>0)

{

p-> be8 =pl->nex(;
lree(pl);

p->812e—;

}

}
YOIV pu$b(8(ruc( ame*p, yolcl* yal)

{



81n 1c1$H81;_nemle* pl =(81l:rmcl 8M8(_noie*)talloc(812eof (8(rmc( 8HG(
noiie));

pl->1nlo=Ttalloc(p-> \1liilb);

TeTcpy(pl->1nlo, yal, p->\\1(1*b);

1M(p->812e ==0)

{

p->be§ =pl,

p->en(l =p1;

}
else

{

p-> enii-> nex(=p1;
p—>enii =p1;

}

p->8lre ++;

}
cbar* lop(8(rncl: ume p)

{
reiurn p.be§->1n£o;

1M1( 8ire(con8<«l.ricl ume* p)

{

redurn p->38lre;

}
N(eTply(@B(rncl ~ve p)

{
ViHp.812e=>0) relurn O; elke re(urn 1;

}
yol 1M_umne@(ruc( ~ne* p, tn( n)

L->be§=l\'llllx;
p->encl =]>LlUbb;
p->812e=0;
p->T<Wb =n;

}

wm(Taw ()
{



w ! 1,w;

8(ruc( ane p$;

1ML yune(&pk, 817eor (w();

ror(1=0; 1<5; 1++) pukKb(&p5, &1);
yyblle(lewply(p8))

{

pl=(wr<)*op(p8);
prinlr(*%(1", *po;
pop(&p$);

}
£e(cb();
re(urn O;

}

10.3. bmjyer8a! claraxT

Oarax! bu alclocl-aylocl wwunosabarlarl bWan bo8Yan8an 1m8un Ccleb
araluycM elerenllar lerarxlk 5lrviklurazlcHr. Hecb wuanc3ay alclocl8a e8a
bo‘lta8an ya8ona v8un JicHr cleb alalacH Hecb ~aniiay aylocl8a e8a
bo‘lta8an LU8unlar bar8lar éeyHacH.

1kk1HK blnar clarax*cla bar blr LLU8wun bir yok! 1kk1larranc! LW8wn bllan
bo&‘ I bo*lacH Kekunr31y raylsbcla blnar clarax! “mnyk!a8k:ba aur™lanacH: a8ar
blnar c3arax! bo‘sb boMTasa. bllMa HcHr ya cbap batc)a o‘n8 o3(kl clarax18a
e8a bo‘lacH

Blnar 1rlasb claraxH bo‘sb bo‘lTa3sa, “Mylcla8l xo33a8a e8a: bar b1rlL8un
3bu LW8MN McHr bo‘18an cbap oslkl clarax! baTTa elertenrlanclan karia ya
0‘n8 o1kl naraxr batTa ektenHar”an klcblk. Bunclay claraxHarcla 1rlasb
(e2H81: 0(n) =C-\0o8,21 (en§ yoTton boWla O(n)=n).

Mlzol. Owylclagl 9, 44, 0O, -7, 10,
6. -12, 45 3onlar ncbun brtar 121azb
claraxH

Blnar claraxlar ucbun umylcla8l
aTalar anlulan8an:

* eletenl LO"3br3b;

e eleten( o‘cbT3b;

= c3araxTu aylanlb cb1/13b;



e 121ahb.

vwyerS5al nayba! bar Mr W8nw axborol A15t1 yolcl Lincla8l Ko‘r-
5alkicbclan borar Slrviliraclir:

8(ruc( 8b(ree_noiie

{

Y01()* 1110;

8*rucl 8blree_noiie* kUJiA;

8(ruc( 8b(ree_nowe* rclnl(l;

h

Bn yerc3a 1dhllcl cbap {ar2anc!8a ko‘rSalklch ya rcbHc! o‘ng larrancl8a
Ko‘r5alkich.

daraxr 021 aloblcla 51rukwra 511ancla kirk118an:

81rcl 3blree

{

8(ruc( 8blree_no(le* besg;

w ( 8ixe;

T ( \\K/1b;

h

Bu yercla be§ H1128& ko‘r8alklch, Wiclib TadmnTor balrl, 512 naybac-
clagl eletenrlar 50111.

AS051y [vnkSlyalar:

cbar* crea(_8blree_nowe(yol(l*yal,in( nyllLl) - yanst LLU8mn yaraii™b
yoréarcbl LWINKS1lyaSl1. Bu yercla yal kllMMlayol8an ta'lmntol8a Ko‘rS5arkkb
ya WicdllbtayunTtor ba]ty

\01 1rer((8(ruc( 8b(ree*p, Yoi* yal, T* ITp(yol(l*pl, YO1/*p2))
- yansl eleTteTw clarax18a s0‘5b15b. Bu yellla yal k1nlMayol8an ta'lu-
To!:8a ko‘r5alklcb ya I'Tp eletenrlar Llyrarlannl 5ob5bnrl5h Mink5lya518a
Ko‘r5alklichb;

Mnii(8(rmcl 8b(ree*p, yolll* \al, T1 TTp(\01(1*pl, YO1/*p2)) -

eletenlrt opl5b;

\QI(1l rowunii_Sb(ree(8(ruc( 8b(ree_no(le *p, YOI(1 pTp(yol*yal)
- baTtTa eleteniiarw aylanlb cb¥*3b rexur5lY LWnk5lya51. Har blr ele-
Tenl:8a pTp Wnk5lya51 ~o*1lanacH;

M eTp(y(8*rncl: ~ne p) - na\bal bo‘SbH81T HOK5b1IM5h;
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in! 812e (8(rucl uue p) - naybar eleTew larl S0ML

BunclanraSbsarl clarax1i 1Inb51al1a5b ucbmn upylcla8l 3aHayball FunkSlya
klni8an:

yold 11 5blree(51rucl: 3bHee* p, Tr n) - bu yerc)a n klrkllayol8an
TalmntoHar ba]rl.

Oa51wur tallll:

#1nclnie<8(iito.b>

#1cln(le <3lcllb.b>

#lnclucle<teT.b >

#lnclucle<coniw.b >

B(ruc( 8b(ree_noiie

{ V)

YO1* 1nfo;

$(ruc( 8b(ree_notie* 1slicl;

$(rnc( 8b(ree_noiie* rcb/li;

%

8(wc( 8b(ree

{

8(rmnc( 8b(ree_nocle* bes§;

1n( 812¢;

1n( nyHWb;

h

cbar* crea(_8b(ree_noiie(yol(1*yal,ln( nyLllb)

{

8(ruc( 8b(ree_nocle* pn;

pn=(8(runc( 8b(ree_no(le*)talloc(812eol (8(rnc( 8b(ree_noiie));
pn->T1fo0 =Talloc(nY1(1(b);

TeTcpy(pn-=>1nlo, yal, nykMb);

pri->1cbH(1=1411bb;

pn->rcb/1A=14111X;

re(urn (cbar*)pn;

K

yolll 1MBer((8(ruc( 8b(ree*p, yok1* nal,!M( Frp(nol(1*pl, \ol*p2))
{
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cbar c="'

8{rnc( 8b'ree_noiie* pi;
81rcl 8b(ree_no<le* p2;
1F(p->812e ==0)

{

p->be§ =(yol(1*)crea(_8b(ree_no(le(yal, p—=n»LL1b);

p->8l2e=1,
re(urm;

}

pl=p->bes;
\ybMe(pl! =T'W bb)

{
N«rtp(pl->wrlo, yal) ==0) rellrn;

p2=pl;

1rrrp(pl->wro, yal!)>0)
{

c=T,;

pl =pl->1cbM(1;
conHnue;

}

Ir(Ctp(pl->wro, yal)<0)
{

c='r":

pl =pl->rcbii(1;
conHnwue;

}

}
pl=(\ol1(1*)creal_8b(ree_noiie(yal, p-=>\\LUb);

Il (c =="1") p2->1cblicl =p1; elke p2->rcbUii =p1;
p->812e++;

}

1n( br(1(8(ruc( 8b!ree*p, YOIV* yal,in( Mp(yol*pl, YO1A*p2))

{
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8(runc( 8b(ree_noiie* pl;

IF(p->812e ==0) re(urn 0O;

pl=p->bes§;

n¥bune(pl!'=MIX)

{

Ir(rrp(pl->=1nlo, ya!) ==0) reurn 1
1FFTp(pl->1nlo, yal)>0) pl =pl->1cbli};
1F(FTp(pl->1nfo, yal)<O) pl =pl->rcblicl;
}

re(nt O;

}
yal<l ronni_8b(ree(8(rnc( 8b(ree_no(le *p, yolih ptp(\olii*yal))

{
1F(p'=KMbb)

{

pTp(p->T10);
rovnii_8b(ree(p—=>1cbli(1, pTp);
rounii_8b(ree(p->rcblii, pTp);

}

in( 812e(con8( 8(ruc( 8b(ree* p)
{

reiurn p-=>8lre;

}

T( eTp(y(8(rnc( 8b(ree p)

{
(p.8lre=0) re(urn O; el8 re(nrn 1;

yol 1ML_8b(ree(8(ruc( 8b(ree* p, T ( n)

{
p->be2=J41/X;

p->8lre=0;
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p->\yilb =n;
}

1M1 8l p(Y0l+*a, YOIA*b)

{
In(* pa=(Inl*)a;
In(* pb =(Inl*)b;

Ir((*pa)<(*pb)) re(urn 1L
Ir((*pa)=(*pb)) re(urn -1;
IF((*pa) == (*pb)) re(urn O;

re(urn 1;

}
yolit pTp (Y OlA* yal)

{

In(* pa=rai;
prin(r("% ", *pa);
}

In( taw ()

m(l Kk,T;

T(a[] ={3, 15, 2, 4, 15},
8(ruc( $b(ree Bp;

1Nl 8b(ree(&8p, 8lreor(1n());
lor(1=0; 1<5; 1++)
1n5er((&$p, &a[l], 3Tp);
rovnii_8b(ree(5p.be§, pTp);
prin(r("\n \n");

ror(1=0; 1<5; 1++)

{

K=WNT1(&8p, &1, ATp);
prin(r("%(1\n", K);

}
8e(cb();
re(urn O;

}
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Ikl 1r1a5s claraxailt ~o'5blb. nebtebl 121asb <laraxHTl bo6lM Mnycbl
Mnk3ya L2186
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Il C>18M. C++ T1bI'OA OBYEKTW BA8TO8bASH

11-bob. OBYEKTCA MO ‘bJIA1XA1YCAM
BA8T11KbA8H A808bAL

11.1. Obyek(8a To0 ‘1Jallarfall yoniasbuy (arT

Obyek1l8a T0'Yallan8an yonwasbny (OMY) (k3llny 1aTin01l:nlng; la-
bHy rlyoi(1a81 nayballasi po§‘onacHr. Yaul o151 bHan ugy51 wslvblar
1551856 ncbun umlay-n, ugyS1LB1 no™lay ekanT! anlylasb o3on bo‘lb bor/l.
OMY en§ tuyalllalyal:1!, ya™r 51noY1c3an oY8an v5lvblaml o‘21c3a 3aTarall
Tn]ab5at eladl

OasHab #asllrlar koTTuTa”ya blokl oruall koTpyu(:erning a506ly
xoiira518a 10'8'ninan (0‘8‘rl k™ rklMar e”. JasllHar Taxlna Harlcla iKkLU K
L3ayyuréa yorllar ecl. Oa5lUrlarnl ta5blna rilic3a yo215bcla ler-1e2 xaCo-
lar8a yo'l ~o‘ylMar ed, buning mnSHSa nlaml W2Mtala3bl:75bTNE koW
bo'lta8anl wfayll. koénl kuraHb borlSbatala cleyarl1Tn T K 11 bo‘lta8an
bol ed. Bunc3an LU3buan, TasbTa kocllarléa8l éaslmrw LISbunlsb Soyal:
TUrakkab eLll.

Yau! o415b1 blMan koTpymnTeHar Tobora ken§ros A0 ‘1lara bosblancll bat-
<ayusoriroy, clarajacla8l proTseclura Llan payéo bo‘1d1 Bularnlng éasHab-
K51 FOKTKAN HIM &3l BMo™ OMYTn§8 rivo]i8a ab051y 1a’50mil keylnrod,
payclo bo‘18an, Tabalan, AbOOb kabl proT3eéura Larl ko‘rsaldl

Prol8eiinray|y yoniiokbny. 8bm yaul8acba claSlurlar berl8an Ta’In-
ToHar wmac/lablror-blr ata! baJaruycbl prolSecluralar kel:ta—kerl181clan bo-
ral elll. ProT"eéura yokl lunk5lya baT oPicla awuylan8an keilina-keT
baJarMuycb] kotanclalar L'plarliian lboral. Burncla berl§an Ta’ luol:lar§a
TMn~aaHar proTSecluralar§a ajralll8an boMa atal8a O5blrTlacll.

ProCheclurra Larl cla5llircb18a axboroT8a kbloy benab aslUnw pasTrov,
€arajac'asi Blr necbTa prol5e<ivra8a bo'Tb Casblabb 1rk o n A1 berac/1. Pa3Tros
claralacla81 buncMay prolSe(lvralar claSWUrnTtE ntntly LW2MTa3M bel8Mab
beracll. bAbbu prol5ecluralar8a 12cbll TUrolaalar prolSeclvralarclan Ta bkl
LWp8an claSrlaming bajarlM5b]l bosbuaracll.



Oa5rurla5bwng b yansl paracH8Ta51l Ttasbta (Wcla c)aSllirlaSb
paracH8Ta518a ml5balan ancba H8‘or bo‘Hb, mn8a Cw2HralaSbHri5bnlng
aszo5ly YO05ka51l bo‘18an prolSecivralar Lo‘5b118an ecH. Klcblk LUnkSlyalarnl
navua! W5bnnl5b, talkl 5orlabb baT o6onro™ kecbacH.

S51ruvkwraYly éaSlUrla5btng a505ly §‘oya5l «bo‘lakla ya buktronllk
~M» pnn51lpl8a bullnlay 105 ke[acll. KoTpyTer #aSWnnl TtaSalalar
tO‘plaTléan iboral Aeb uarayTiz. Oc)cHy 1aY51Masb ucbun Turakkab
bo‘18an 1xMyorly TaS5alaTt bk necbta, Ml5balan kicbikroy, bo‘18an, rarkMy
Tabalalar8a aJrala T 12 ya bo*Hn15bnl FOk1Tabalalar WSbmnl5b1 ncbmn yelar-
MM clara’acla oc3llly bo‘18uncba clayoT elllrarTr.

M1501 5lfacla koTpanlya X121 a icbMariing o‘rlacba 1% baslnl bl3ob-
1a5bml 0l1at12. By Tabala SXxiclaeTa5. W1 uator UA5T Tabalalar8a bo‘larl2:

1 Har blr x127alcb1nlng oyHk Tao5bl sancbaH81aw~kynrir.

2. KoTpanlya xoc/ltlan 50111111 anlalaytl2.

3. Barcba 1% basilannl y18'aT12.

4. HosM bo*18an y 18‘1MclMw koTpanlya xocllrlarl 50M18a boTarwr.

XocMtlarnlng oylMk Tao5blarl y18TndBIML bl5oblasb Jarayonlnl baT
blr necba boSLilcblar&a ajraliSb TU TKT.

1 Har Bir xoclTt ta™cla8l yo2nynioalyrl2.

2. 13bba™ H0'8r151cls8l T a *1uTollll olart2.

3. Isbbam yytaHnN1y18'TcH8a Lo'S5barl2.

4. Keyinsl xoclNT ba™cla8l yo2m\lMio‘ylyrl2.

O ‘r na\barida, bar blr xocllT bauicagl yo2uynio”3b Jarayontl bat
Mb5kal;an klcblkroy, LI15T operarSlyalar8a aYarlsb TuTkln:

1 Xlrral;cbl lNayHw ocbarTi2.

2. KerakH yorny8a oYarti12.

3 MaTwuTtoHarT clkian oNyrur.

5(rvklvra\ly ia5llrlabb Turakkab Tabalalarnl yecb]5Sbita yetarllcba
TnyafFa~alyalll n5lvb bo'Hb 7Nold1 Tekln 1980-ylllar oxirlari(la 51;rukllrayly
clablrlasbning§ bat ayn T katcbllklarl ko‘28a raSblancll.

B1rMcblclan. benl8an TaTutoHar (tabSalan, xoéltlar ba™cla8l yoruy)
ya ular n5lcla8l atallar (121a5b, 1;abnrlabh) balarll 5b1T8 blr bullin larrcla
ra”bkll eHHSblclek lablly Jarayon reaHrawya alllnta8an edl Ak51ncba,
prol5ecluraYly cla$llrlabb berM8anlar SrrvkwraS1Ml bu tadumTolar wmSlicla
aTalar balaracl8an funk5lyalar8a aJral;8an ed.

1kktcblclan. claSlircbMar cloltly larrcla e3kl TuatTtolarnT§ yanst
yecbltlannlixro Mlar eMlar. Bu yarlyal; ko‘p!ncba yelo51pec)t MayTa 1xHro
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AW3b baw cleb ayinlach. Ko‘plab claSlilarcla lakrorlanvycbl bloklarml Ko‘p
rmallalab ~o‘Ma5b 1ukonyan8a bo'18an xoblsb lablyclr. Buw racbo 18-12b
cbluarnycbl HOTon”~an pnyoTwkw Yy1815b8a 0'x3ball5h wuTkln. KonS-
1rvklor bar 3alar cboc! ya lram215lonu ixiro ylltayc. bTockby8Ta - aldlin
LLlyyorlan8an raJlo clelallanéan foyclalanach. xolo6. Oa5Llny 1a't noll113b1ab
cblupmycbHar ncbun e5a bmnitay ITkowyalko‘p y/llar Tobaywéa yo” edl

Bo3sbsa Ltonclan, prol5eciraH cla5llrlaSh koiian Takroran foyclalanlSh
1T K oM1M1cbeklab Ao‘yacH. Ya, nlboyal, S5bu nar~aat” bo*ldl, prolSeayrall
clabllrlasb nsuiarl bMan c/asllHarw 13blab cbliylShcla cH ualw T a " lntollar8a
yarallesbtng 021 tnattolarnl kellrlb cbluarar ekan. Cbunkl Ta’lvrtollar
ya prol5eclvra ajral8an, Ta’luto{lar 1nkap5SulalSlyalanra8an. Bu Mita8a
oHb kelacH? 8bun8a ollb kelacHkl, bar B prolSeclvra Ta ’lutol:laml Mita
AWNb kerakl8T1 ya mlar sayerclajoylaSb8anlnl bMNTto8Y 10211 bo‘lad1 A8ar
prolSeclviraT a *lmnto(lar v3llclan nolo'8‘n arallarnl baJar5a, n tadntoHarn!
burlb so0‘y Bb1TuTK1nN. Har blr prolSeclvra Ta’1ntoHar8a krr”*sb usnllant
clabllirlabbl 10217 bo*18anH81 wrayll, Ta 'lutollar lauclroHn1n8 o‘r8an5bl
cla5WrmT8 w™bbu KTAb aral8a O05blrMayOl8an barcba o‘rlnlarlming
0'2£an5bl18a olb kelar elll. 8bvn<lay ullb, ballo eng klcblk 10'§rTabb baT
bullin (1a5llrcla ualor 028ar15blarnl 3oclr bo‘M5b18a ofb kelar edl.

MocHalll c1a51urlasbcla, Ta5alan, Moclula? kabl Llcla prolSecivraH clas-
LWr1aSABa lopM8an aynT kKaTcblklarw barllral eH5b8a vnnlb kotlcrl.
Moclvll <l1a5lirlasb clabalmil blr necba larklbly bo‘laklar8a, yokl, bo™b™a-
cba NUb ayl8ancla, Toclnllar8a bo‘Mb laSblaycH. A8ar prolbeciurall ¢edir-
1a5b Ta'lntoHar ya Jarayonlalfl bo‘lMb 1aSblaba, To<1ulll claSllrlaSh, unclan
larsl oYaro”™, nlart blrlasbliracll. Moclnl Ta ’lutollarnlng o‘2iclan batcla
Ta’lntoHar8a 15b1oy beracl18an prolSecyralarclan boral Oa5LUrnlng bo"b™a
Li15rl1ar18a Ttocmlclan fFoyclalawbb kerak bo‘lMb f015a, nlar Tock imlerfey-
518 Turojaal: elacH. Mocbllar barcba cbk1 axboroll1 cla5lrming bosb™a
~5rlaricla yaSblracH.

BHo™ togmll éasllHa™b baTt kartcbllklarclan xoH eta5. Moclnllar
ken8ayTtab bo‘lacH bu cleSanl koc!8a beYO511a KIMs512baTiia nni1lo'§‘nclan
1081l o28arHrray Wrlb ToclmMlnl uaclar-bava<lar o‘28arlirBb TUT-
K1n eta5. Bunclan lasbuarl, bkla Ttoclvlnl 13blab cbf™5bcla, MNINE MMNkS1-
yalarlMl bo5bsa518a oukartay (<leleSal ~MTay) Wnb bobuasiian Moyck-
1anlb boYTaycll. Yana 8arcbl Ttoclnlcla Lrnibel8Mab bo'l5a—-cla, blr Tockll
boSbup51cla bel8Man8an Lrclan loyclalara oltaycH.
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Moéunlll ya prosec3urall clablurlaSh Milarlcla LWrw ken8aynrl5b wmsull,
a8ar «a8re8allabb» (3eb aTaluycbl maul yoriiaw”™a bosbsa LWrlarw yara-
115bt b150b8a olta8arcla, Tay|uc! etas.

Ya. nlboyal. Toéulll éa5llirlabb - bn yana proCSeclura8a to'l]lallan8an
81bri3b 5xeTta bo‘lMb. nN8a atal WBbc3a iia5LUr blr necba prolSecluralarS8a
boTnacll. BHo™ encUlMNkéa prolSecluralar 1sbloy berlTta8an Ta'lutol:lar
uSHcla atalarn! bajartaycH, balkl toc3ullarnl bosb™aracrl.

ATtallyol8a clobl:oma loyclalarmycbl 1lMlerfey5lan, ratkall oyna, Tenwu
ya ekranlarnlng lacIbl™ ellllsbl clabllrlabhcla yangl usivbnl kelnrlb cblsar-
dl OaSllrlarw kelta-kel bosblllan oxia18acba etab5, Balkl uning abbllla
bloklan balarll$bllalab ~lnacM8an b3'1c3L Blror-blr anlulanSan bollla yur
ber8ancla <la8lF nn8a 105 5bakllla 1851 ko‘rdaHBbl lorlt. Ma$alan. bir
LI 8Ta bo5l18ancla Fasal:8ta mn8a bankrri8an atalar balarfacll. Bunclay
uslvbcla clabllirlar ancba rerakHy bo‘M$bl 1021T. Bunl ularml 13blsb clll-
Al5cla b150b&a ol b 1021T.

Obyek18a T 0 ‘1jallan8an cla5lirlaSh (O M bB) bu lalablar§a ro'lalayob be-
racll. Bunclaiiaswny kotponetlarnl ko‘p tanalab yo’MaSbya benl8anlarnl
Tanlpulal:5lya vMunycb! nanifar bMan blrlaSbnnSh 1rkon yaH Taylucl.

Obyek18a To'Yallan8an claSllirlaSbnlng a5051y Taubacll benl8anlar \a
vlar vEClcla atal baJarnycbl prolSecluralanu ya8ona obyek! cleb uara™biian
LLoraTclr.

11.2. Obyek(8a ToYlallan8an yoncla$llninlng
alralllklan ya Tau$acllan

OMY (1la5trly latlinoTtl 1$blab cbI™MbBbcla oHcla a$05ly TaNbSaclnl
k0‘2laycl. OMY parac!181a518a Tnyoiiy, 15b1ab cblqal8an claSlvny 1a11nol
umy 1<Ie8l xrnsSmnSlyallar8a e8a bo‘1T08M 1021T:

1) (abMyMk;

2) 15boncblllk;

3) uayla so‘1lau$b Mnkonlyal:1;

4) kuraHb borl$bcla Lplaylik;

5) lakotll1la5b15b8a yocllrlk;

6) yansi yerSlyalarnl éa\'Tly cbluarl5bnlng uplayfgl.

Tabnylk. OMY yorclarlicla lablly éaSLUrly la‘tlnol yararfacb. Tablly
clawrlar 1mn$bmnarfroy, bo'lacH. Oa$wrlaSbcla «Ta551Y» yoK1 «xoiira 30-
ba31» Kabl alartalarclan loyclalamlSb o‘rrm8a, yecbllayol8an Tab5ala Tar-
3ub bo‘18an $oba alatalarl(lan loy<lalamlSb Tu T K . 15blab cb1/Nlayol:8an
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Nasrurw koTpyller 1JHS8a To3k3b o‘'rn]8a, OMY awy, blr Sobanlng ala-
Talarklan +byclalanlsb ko n A berac.

bboncbHHK. Yax3bl gasllny laTtlnol bosbua bar yanéay Ttab3ulo!:-
lar, Tazalan. Tm2l1a!81ch yoklleleY12orlar kabl15boncbH bo‘1To8 1K W T.

Puxla 18blab cbHS8an ya larHb bllan yorf8an obyek1;8a T o ‘1JallanSan
éasllr BboncbH bo‘lacH Obyekl;larn1ng Tomnll 1ablaH iasllr Lilsrlarliclan
blMcla, wnlng bosb/a Alsrlarl8a le§ta8an boMa, o‘28arHrlsblarl atal8a
o3bA13b mkon 1 beracl]. Obyekl w3burcbasl wfayH, axborol8a usbbu
axboro! kerak bo‘18an 3bax3lar e8aHk u/lacl, Ta ’3suHyal; e3a berl8an LUnk-
Slyalaml balJaruyYcbHar 21T T a 3 18a yuklalllacH.

(?ayla ™o‘Hanl5b nnkowyaH. (Surnycld ny uprlsb8a k I'Bbar ekar, bar
&l §‘15b11aming yansl Wral1 ixHro ~MTaycH. KacHoTubanc3 yangl 3xe-
Taw yaraHsbcla, bar &l re2131;orlarnTg yansi WriM1o‘ylab loptaych. Licla
nilrta wucbun clasllirebl «C‘TcHrak 1xHro uyHayerlSbl kerak»? Masala or
yecMruww lop8an ekarn, bu yecbltclan ko‘p Tarlalab ToyclalanlSh lorlrT.

MalakaH 13blab cll*118an obyek18a T 0 ‘1Jallan8an 3Tiarniberalollak-
roran 13:1a115% TnTkln. XuckH Togmllar kabl obyekllarnl baT LW a3-
Lrlarcla Wkroran uo‘1lasb Tu TKT. Moclulll clablirlaSeclan MaM1 of larop,
OMY Tau-"Mc) obyekllarnl ken8ayHr15b mcbun yotHkcbn, 5021anayol8an
kocln! yo213b ucbmn e5a polltoriirtclan loyclalamSb 1tkonlnl beracll.

Kuraiib borl8b(la anlayHk. Oasllrly tab3anlolnln§ 13b berl5Sb clayri
vnln§ 13blsb clUAll3M blMan 1m8ataycll. Oasllrn! 13b1allsb Jarayowcla ku-
rab bonxk cleb notlanuycbl Jarayon tmbltcHr. Oa3lur8a 3ariian8an 60
Jwirclan 80 & 128acba yau! kuraHb borlsb8a kelacll. 13blab cllalsb e3a 15
bensb 5LkMNIN8 20 1w21T18Ta lasbkll eladl

Puxla 15blan8an obyekl8a To'Yallan8an clablwr 15:1allacla uplay
bo‘ladl Xalonl banara?eH3b mcbun Maua! bkla o’nn8a 10'§‘rMasb KTN3b Kb
loya Mac/l. Chnk115b1a115b8a81 o‘28an3blar Huwy, bo"b™a barcba obyekHar
lakoTtl11a5bHr13b al2alllklarliclan ayToTtaHK raylsbéa loyclalaria bosllaycll.
0 “21Mn§ 1ablyMns1 wrayl clabr Ta 1n1 bo3b”™a 13blab cblupycblar ncbun
nsbunarH bo‘1To8T l1lo21T.

Ken8ayl8b8a wuocllrlk. foyclalanuYcblMar claglliml kuraHb boxT3b
payHéa 1e2-1er H2iT8a yansl LWnkSlyalarnl uo‘3bl5bnl MHTO3 “Mlaclllar.
ObyekHar kullbxona51M1 LW215bwn8 o'2icla baT wBbbu obyekllarnlng
MNink51lyalanw ken8ayHr15b8a 0§ rikelacll.

Oab1urly lattol 5laHk “oHb pfol8an) etas. OaMlny 1aTtlnol loycla-
M bo‘Mb uor mncbun, nnag 1tkonlyallarlMl tuMasl ken8ayHrlb borisb
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10211 OM ¥ cja iia5LlUrnl ken8ay11r1sb nsmHan ko‘p. YorlSrk. poHworbru,
Oay"a anl™Masb, yaklMHkK baw(la 13blab cb1l15- Jarayonlcla fFoyclalanlbb
Wwwnw k1M bo'18an ko‘plab bobbua Sbablonlar Sblar urla51clanc3ilr.

Yan§!l \er8lyalarnt§ nayny cbluarll$bl. 2aTtona\ iy cla5lrly Tab-
5nloNet§ 1% ben”b clayrl ko‘p boWariia baiialar bMan o‘lcbanac3l. OM¥
wrayH claSlrlaml 13blab cb1™M5b claynw L15Marluis118a ensbHCH, cbmnki
clabllrlar ancba 15bonicbH bo‘Hb borto”cla. ken8ayl5bl 050nro”™ batcla
lakroran so*1am=1l TMTKLN.

Qasllny 1aT1lMoTlng 1abHylMsl Turakkab M21tlarnlné 15blab cblal-
1151 050nlaSburacH. Har sanéay 15blanta bal5ala bllan yonclaSbmnynllalab
Nac/l, 5bntn8 mcbun labHylk asllny 12t AoTd5 15-1ab cb1™M5b clayr-
lanw M5™arHnSb ko n 1 beracH, cbmnnklbuwn cHual-e’11bort yecblla-
yol!8an Tazala8a [|alb “Ylclrac/l.

Basllr uator obyekllar8a bo‘ln8acb, bar bl aloblcla cla5lr LI15TT1
boSbualan blMan parallel ray15bcla 15b1ab cb1s13b T TK1 N bo*lacH B1r necbla
15b1ab cblumycbl 5lnidarnl blr-blrlanclan Tm5laull raY15bcla 15blab cblilShl
TUTKIM bo‘lacH bMab cb1/M5c1a8l bunclay paraflelllk 15blab cb1™M5b ya-
Wl WS arrdrad .

11.3. Xnkap3unllmya (nsbmuncbas!

C ++HMN obyek!8a OM 3 umylcla8l pri5lplarl8a rayanacH:

= Tkap5unlalSlya;

* Terosxo‘rHk;

e pollTtornrr.

1nkap$unla($lya. 1lnkapSmlalSlyalaSb - Ta ‘lutoHarnt8 ya 5bu ta'ln-
TolMar wm3Hcla Bb oHb boracl8an kocllarnlng bHra obyekréa bMasbrril-
61 OMB alatacbll8lcla TaYmTtoHar obyekr Ta’lurollarl al2olarl (clat
TeTber5) cleb, kocHar obyekrll voullar yokl Tk5lya-a’2olan (Te(bocl5,
TeTber MmncHons) cleb alalacH.

1nkap5nlalSlya yorclarl(la berM8anlarnl yaSblrlSb lattlanacH. Bu
Jucla yax5b1 xarakler15Mka bo‘1lb Moyclalarm\'cbl o021 15blalayol8an obyek!-
nT8 1cbk11%larl bayvia ntntan o‘ylartaycl. Hayl™alan baTt, 50Y1181cbt
15:1a115cla relTYeklornTg 15blasb prirBlpln! bLUNb 5Sball etab5. Yax5bl
15b1ab cb1ylM8an clablir obyeknT s0‘11a5(1a Mnlng cbk1o'28armnycblManning
o‘raro Tuno”abaH bad”a fay8‘urlsb rarur etab.

C ++ 1lrla Tkap5nlalSlya pri5lpl 5T1F cleb alalvycbl no5lanéall lur-
larTt (Toyclalanuycbllumrlannl) boSM ullsb oruall bltoya ~nacH.
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swl - Bn wax3min wr bo‘Mb, o‘ricla tayclon, msvHar \a xo55aiariu

T assarriasblUacrl.
Turakkab 3Trukrra bo‘Hb, Ta’luto{lar 1a’rid/ariian iasbuari,

prolzeclvira ya Maml<Glyalar 1a’narinio‘r icbi8a olach.

571r ]157only Toblyar8a e8a etaB, Trl1TaTtné e’lon ~Wwsb] vnlng
en8ya~T anaio8# . 81nfobyekll1yaraiibb ncbun ~o‘1lan8anc!agra, xonra
aJraHb clWac/l. Bu )arayon baTt 510 n5xa5l (c1a£5 1nl5ance)nl yaraiisb cleb
aralac/l

To'8‘n aniylan8an 51nfobyekHnl bullin cla5lvny Toclml 51ral(la 15:-1a115
TUTKIN. HaY™y 51nnilg barcba icbki 15blan yasMnn bo‘11551 lorlr.
To‘8rl at™Man8an 5TMTwn8 lo<ilalanuycbliarl vnln8 “anclay 15:1a861ml
bllsb13ban eTas, mlar 51 sanclay ya2ilaniba3sansb 11 bH5a1ar yeTarH.

Aynan Inkapbulal5lyalabb Tulayll TnaTasHUK (larala51 onacH, cbunki
Icbkiclelallar rerfeys o Téa yaSbllringan bo*lach.

1nkap5SunlaTslyalaSh Toclulliknlng obyekiSa To ‘IJallanSan 1aYSIVGH.
1nkapbulalblyalabb yoriatlla éa5lmny 1 'tlnotl Ta’lut TunkSlyalarnl
baJarnycbl Tocnllar8a bo‘lb zasb1asb TMTkIn. Bu TunkS5lyalart atal8a
05b1"15b clelallarl e5a 1as5bul olar<lan yasb 17n bollla bo*lacH

MolllyaTan TkapwlalHlyalTk alara5l «8erteumk berkkH8an; HOsb~1
1a’51rlarclan b1toyalan8an dasllr LI15T1» cleS8an Ta'non1bHebracH.

A8ar biror-bir iiaslliny obyek!8a 1nkap5ulal5lyalasb ~o‘1lanl8an bo‘l-
5a, 1 bollla bn obyek1 ~ora umn Slialicla ollMb “Naralacii. 812 uora “MH T T a
Anayoi8aninl mMnT§ 1asbal 1UtedeSl N koT/l LWr8aningl2 ucbungta
bllsbig12 Tm Tk . (Jora “mH bbor narsa ~llkb8a Talburiasb wucbun,
vn8a xabar ymborl5b kerak. Pora ”mH icbica nilra aocHr bo‘layoi8ani
abarwyalll eTas, vora ~mMH ymborl8an xabar8a ac3ekyal (To5 raylS5bcla)
Tnno”aballla bo‘H3b1 TblTrouchr.

1nlerfey5 1a5bul olar blMan LW2M8an 0‘218a x05 biH T bo‘Ub, uncla 1a5M
obyekHar wbbu obyek18a Lianéay lalablary nbowb) T TK TH 81 Ko‘rSaH18an
boYacH. 1nlerleyS - obyekull boSb™an5b prlH.

5but 1a'Kicllab o'H5b 102111, «Ca310» 5o0aHWNg 5uyuy, kn5lalll db-
pley1wn™bbn obyekTT8 Ta'lutolar a2051 bo‘1aél boSbuarl5hb L §Tacba-
larl e5a obyekll wsuMar boMacH. 50al w8tacbalarlnl bo51b, (Hopley<la
yaulw oTnan3b 15blanml ofllb borlSb TuTtkln, ya’ml OMO alaralarllll
uo‘HaycH8an bo'l5ak, wBullar, TaMutollar a’2olarlltl o‘28allaib, obyekT
bolaHnl TocHka5lya aflacH.

A8arcla Tubanch” 15blab cblpganSb Jarayonl<la re215H0ml uo™Hasa,
1 bunil yan8l<dan mxuro “MrtaycH, oTbor8a (clo'konua) borlb T05 para-
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we!rlar8a rrwyoii™ kerakl cEallfM lanlay</l. Bu boWa wwbancll3 Jor>y
re215lor uanclay 1v2M8anl818a e’lMbor]nl uaraCraycll, re215Cor la”™al8ta
rayoc! xaraklerl5HkalarlS8a Tumyoiy, 15b1a5a yelarlc/lr. Aynan 5bu Casbu!
kon51rmkSlyac3a s0‘ 11anmlacl8an yaSb1rinlk yokl obyek£niyaSblnn8l yokl
ay10noTl81 x053a511nkapsSulal:5Slya éeyllacrl.

¥anablTtnarlafakrorla5blo12k1, re215t0rnl15ararall ~o‘a5b ucbun nnT§
1561856 prirBlpl ya 1chkd ymnlrtalan baulcla8l ta'lmtollarnl blUsb nutnutan
BSharl eTa5. Ke2151orming barcba xmbnSlyallan Tkap5SulalSlya alln8an, ya'ni
ya5b1rM8an. Ke2151071T8 Faual8ta o'r Mvnk5lya51nl baarlsbl yelarllelr.

1nkap5mlal5lyala$b TauyBacll. 1nkapSulalSlyalaSbclan 10'8‘nm loy-
<JHlamlzb W&yl obyek{lar bllan o“28arlrMacl8an koTponenHar (larklbly
Li5tlar)clek TnoTtala ulléb Tm TkT. Blr obyek!: bo”bua obyeklllan
foyclalana ofll3b! mcbun, v blrtcb! obyekTT8 oTTay” 'tlerléysklan
Nanclay {bclalanl5b kerakl8auu bllSb1l klloya. Bunéay tmuSlasalllk ucb(a
TMb1lT alralllkka e8a.

1 MwuSlagalMlNk LWrayll obyektOan Takroran [oyclalawi8b TUTKL .
1nkap5nlalSlyalasb puixla atal8a 05blrl18an bo'l3a, obyekrlar Ta'luT blr
cla5Llr8a bo§ lawb s018an boMTaycll. Ularclan arkonibo‘l8anbaTTa yercla
FoyclalamiSh TUTK1N boYac/l. ObyekMan bosb™a blror o‘nncla FoyclalawSb
ncbun, nning Tlerfeyslclan &yclalanlb Lo‘ya Lol3b kloya.

2. 1nkap5ulalSlyalaSb  LWFayll, obyeklOa bo”bua obyekrlar wcbun
ko‘nnta5 bo‘l8n o‘28rlSblarml artal8a 056115 T TKT. A8ar lnrer&y5
O'28arMrMra5a, barcba o‘2£ansbiar obyekciian loyclalanayolSanlar mcbun
ko‘nnta5 boMacll. 1nkap5Sulal8lyalasb koTponenini yax~bMa”b, aTal8a
05bT5b 3araraclorl81M1 1aT1lnlaSb. xalolaml barlaraF €115 mwkonial
bera/l batcla bularnln§ batta51 cla5lUTing bo3b™a obyek!larl8a 1a'31r
Ko‘raaltayc/l. ObyekMan royclalamm\'cbllar nircla atal8a 05blrlayO18an
barcba o‘28an5blarclan ayloTtalk larrcla o'lacllar.

3. Hltoyalan8an obyek!clan ExclalanlSeclaobyek! \a claSivrune bosbua
31 o'Tlaclcla blror-blr ko‘reta L1MNTa8an o'raro alo™alar bo‘Mebl TU TKT
eTa3. A8ar obyek! boSbuglarclan aJranl8an bo‘15a, bu bola 1 cla5lurung
bo3sbsa AB T 1blMan £2=0A0'2 Inlerley51 oruaH alo™a8a KINSb15b1l TU TKT.

8bunclay ulllb, 1nkap5SulalSlyalasb yorclarl(la Toclull claSlrlarml yara-
NHTUTKT.

11.4. 3aTaraH l1nkapaulal5lyalasb

Sararall 1nkap5ulalslyalaSbnlng vcbla o‘218a xo03 bel§151 My 1cla8lcha:
- abb5lraxk5lya;
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- Jony ulI5bnlng berk1ii18anrgl;

- Ta’5mHyalwn§ bo‘11n8anHg1.

Nb8(rak51\a. Carcbl obyekl8a ToO ‘Yallan8an I1lllar I1nkap5ulalSlya-
1a5bclan Moyclalanl5b8a yon3aT berSa-cla, LWUro™ wmlar 1nkap5SulalSlyalaSbrl
Ka&larlataycH. Tobe ya 15borncb512 koclril yaranb sao0‘yl5b 050n. 8artaraH
1nkapbnlal;51\alabb - 5TecbkoyHK bHan 13blab abll|15h batcla abS51rak5lya ya
la|nbaclan Toyclalanlbb malya5l. 1nkap5SulalS5lyalaSbéan SataraH loyclalamlSh
ucbun cla5nmil 13blab cllsl5bcla ayyal abSlrakblyaclan ya unlng bHan bo§‘-
Hu, konSep$lyalarclan MoyclalamlSbnl o‘r8anib oH™Nb lorlT.

Ab51rakblya Turakkab Ta$alanl $oclclalaSburlsh JarayonicH. Muayyan
Tabalaw yecb15b8a KllM5bar ekan512, 512 barcba «TeV/Aamr b1$ob8a oH5b8a
unntay512, balkl yecbir n 1050n1a5biiracH8anlarinl Tanlab ola$l2.

AyTayHk, 512 yo‘lbarakan TtocleHw LR21551n812 kerak. 8bMnl51 ayornky,
bn o‘riltla 512 $yeroforlar, TaSblnalar, Sbo$belar. bxr wtonlaTta ya 1KK1
toTolll aTa ko‘cbalar, ob-bayo 5Sbaroklarl ya b.k. 5Tiian T yarala512. 116bbn
eletenllarnlng bar blrl lran5poll barakan8a 1a51r ko‘rSalacH. Blrex] bu
o‘nncla basbaroiiar \a smbblar baTt yo‘lcapayiio bo‘H5LL TnTk1ln bo‘15a-Cla,
512 nlarnt§ tocleHLl yaralray512. Cbunkl, 512 Ta$blnalar Tarkalanw baT
ataib ko'r$al;tay512. 812 baully olarnl $oclclala®blAreb12 batiia vning
Maua! ab05ly elereril:lariclan &yclalana$l?2. Ma$bina - 10<3elnT§ Tubir
clelaH bHo”™ bm KacllllakTl yoki1 bo$b™a blror tarkacla8l ta$blnarl, yo‘l
barakau TocleH mcbun bu Velallar oriiucba.

Ab$urak5lyanilllé kkka alra! |Wau bor. Blrincblclan, n taSala yecblrinl
$oclclalagbmracH. Mub1tl $bmnclakl, abSlrakblya lulayH claSUirly la‘Tinol
kotponenl;lariclan rakroran loyclalamlSb Tu TK A1l Takroran “o‘llanacki8an
koTponenllarll yarambbcla wlar, oéallla. §‘oyal 1d1B051abbacH. Ya't
koTponenllar blror-blr Ta ’1uT Tabala yecblTt18a T 0 ‘Yallan8anl, yana mlar
kerak$17 o‘raro bo8‘HuHkcla bo'18aw 5ababH <1a8llF {ra8teniinT8 bosbua
blror o‘rincla rakroran so'llawSbl ylyTnlaSback. 1tkonl borlcba blr vawir
Tabalalarnl yecbl5b8a “araiilS8an obyekllarlll yaraii5b8a barakal sLUnS.
Ab$n'ak$ya bllla Ta$ala yecHltlclan n$bby Sobacla8l bo$”™a Ta$alalarnl
baT yecbl5bcla Toyclalan15h nnkollL beracH.

1kkka T1$01nl ko‘nb clluannr.

B1Mrncbl T1%01: bank ka$5a518a nayballla LUr8an oclatlarnl laSayyur
AN, Kab5$1l bo‘$ba8ancla, vnln8 clarcbabl8a nayballla LWr8an blrincbl
Tyo 2 yaulnlaSbacH. 8bunclay /b, na\balcla81l baTtTa oclar blrln-kein
ka$$Il clarcba51l oTon 3urHacH. 1Maybarcla Lr8anlar «blrrclll kel8an8a
barincll bo'Hb X121 a 1 ko‘r5aiilllh al8orllTl bo‘y cba 5urlllb boracH.
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1kkTcbl rwbol: arakxorna<3a atbur8erll konyeyert ko‘nb clUuayllk.
Kayballlagl yansl 8atbur8er konyeyer8a keHb 1uSb8arcla v Satbur8erlar
faloncla8l ox!rsl 8atbur§er yonllan Joy olad/ 3bvnln§ ucbun konyeyer-
clan oHn8an 8atbur8er n yercla bosblplariclan ko‘pros yau!: LUrlb sol8an
bo‘lacll fAebloranlar «blrincbl kel8an8a blrlrcb] bo‘lb X121 a1 Ko‘rsaillcl»
al8orlTl bo'ylcba 13blaycll.

Oarcbl bu rr3ollar bmlkml LWrlfcba boba-cla, mlarcla ~anckycbr unra-
Tly laToyll s0‘11an8an bo‘Tlb, nnian bosbua \a2lyaHarcla baTt 6ayclalanlSh
TUTK1nN. Bo3sbsaacba alllb ayl:aancla, 512 ab51rak5lya8a kelabl2.

Bn T15011arn1ng bar lkkalazlc3a baT «bTncbl kel8an8a blrincbl bo‘lb
X12Tta! koT3allcWM» al8orkrtl uo‘llanféan. Bu o‘rlniia nayba* eletenll
nlrtanl b11&1MS1 TublT etab. HaMsalcla unbbu eletenl nayba! oxT8a
kelb uo‘3bll3bl batcla nayballll nnT8§ bo3bl8a yel8ancla lark eH5b181na
TUMTCHT.

Ab3lirak5lya yoriiatlla blr tarla na\balnl yaraHb, keyxncballk wunl
bo3bsaa éaSLUrlar yo213bcla ao0‘Ma3b TnTklnkl, b <3adllirlarc3a eletenr-
lar§a «b)nncbl kel8anéa bwrncbl bo‘Hb X12rai1 koT3aTllcll» alSorllrtl
bo‘ykba 13bloy berllacll.

SaTtaraH ab3lrakslyanl balan3b mcbun blr necbla ~olclalart Hoc3ab3b
TUTKLM.

- PanéaycHr anluy bolalt eta5, nTuTtly bolallll oflb uarans.

- TwrH tazalalar£axo3 bo‘18an urrwrwy]lbaliu 121sb 10p1n8. 8bmncbakl
alobllla xocH3aw eTa3s, ab051ly 1aTtoylnikoTa blU5b8a baraka! ALLINS.

- Carcbl abSlrakblya §"oya! yltralH bo‘lzacla, blros eng8 yecbltll
Tasalanl yoclng12clan cbluartans.

- AbbSlrak3lya baTtTta yauc baTt oclUuy-oyclin eta3. Masalanl yecbar
ekansi12, 312 btncM, 1kklncbl ya ballo, ucbtcbiTaria3i8a bat ab3Trak-
3lyanllatb ololtasl81rél2 Tmtkin.

- Mwuyaiianlyal:512MNkka Tayyor LUring. Atalcla bar blr yaziyal ucbun
10‘'8§ T1kelalll8an ab3lraxl claSLrw yo213b Tntkln etab.

Ab51rakblyanl 30;n881 Taugac! 518HclaeTas, balkl nn8a enbrxb yoHclag8l
yo3/a 3MaHc3a ollb “ara3b kerak. Munayyan bollarcla ab51lrakSlyan vo‘lMaSb
kerak eta5. Yax5bl8ta eynslk ”~olla Taylucl bo4dlb, nn8a koTa, aSar 512
blror-blr tabalanl o‘raro o‘x3basb wwnklar bllan kanfcla ucb Ttarla yecb8an
bo*13an812, ab51raxk5lyarnl £aua! 3bmniiay Tabalalar8a Lo‘TMa5b lay3zlya ullinacH.

Ab3lrakl koTtponenll1l Takroran so'llasb osonrod, cbunk! u blror-
blr bkla o0‘218a x03 Tasalan! yecbl3b8a etva3, balkl uaTor Tabalalarnl
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yeck”bea T0l]allan8an. Blroy bn Kol koTponeTian 3buncbakilwmkroran
loyclalaml5bclan ko‘ra Kepre” 1nkap5SulalSlyalaSh8a re§15bH. 1chbkl clelallarmil
yaSbwb5b8a o‘r8anl5b 8'oyar Tu b 1. Ma'lutollarlMg ab5lrakl lrlarlml
uo‘Mabb 1nkapSularF-/alasSbnl satarall ~o‘Ta5b8a TTkon beracll.

Jdony glU$bw ya$bi$hb yorclatlcla 51rlarw yasb il i$b. Ab5lrakslya
Batarall 1nkap5SulaTslyalabbnlig larklllly ~15tlanclan bIrl xolo5. Tabbsl
1a5Irarclan Tutlayo blToyalanTta8an ab3Trak! clabliml baTt  yo215b
TuU TKIN. Aynan 5bmnlng ncbun obyeklling icbkr Jony MUWw/BMM berkH15b
Kerak bo‘ladl

«lorly LI11]5bn1n§ berkll18anHS81. .lony sll3bnT§ berkklM8anlsl k-
KMa aialll kka e8a:

- obyekHarT loyclalanuycbllarclan bltoyalaycl;

- foyclalanuycblart obyekHariian bltoyalaycrll.

BlrItblaialllk - obyekHarTt bltoyalaSbnl ko‘rlb chxuanur.

A3l 1nkapbulalSlyalaSb 1M clargléblcla ~urMTta 11 konSlrvkSlyalarl
yor<3arida latlnlanacll.

Ma’lutollarning ab5lrakl 1urlan - bwu Ta’lutollar ya wmlar vblida
0‘1ka2lacl8an operal5lyalar HO‘plart.

Ma’1lntollatllng abstrak! lurlam’ xcbkl axboro! ya bolallll pux!a 15b1sb
clUy~an 1nlerley5 onHa yasblrar ekan, nlar ItlaTa’lutollarning yans!
Iurlannl at™labb8a 1rkon beracll. Buncla\ 1nlerfeybcla Ta’lmtollartn§
ab51rakllvrlarl bo‘rnTa5 bullnMk S/Bl1clala~clT elN8an. Ma’lnTtollarnt§
abSlrakl Iuwrlarl TkapSulalS5lyalaSbr “~o‘lMaSbw 050nlasbliracll, cbunki
mlar wfayl Tkap5Sulal5lyalaSbnl YOMSMk512 ya pollTor21512 s0°TlaSb
TUTKT, bn e3a lnkap5Sulal5SlyalaSbnT8 aynan o‘218a c/Vyalw Naraiisb
wkondl beracll. Ma’lmtollaTtllN8 abS5lrakl 1urlarl, 5bunlnSclek, 1uvr
LSbuncbab1M1ng ~o‘MawSbtl bat 050nlasSbllrac]. A8ar 1vr nlTa ekanlfl
an8lab ol5ak, b bola OMY 1x115051a5bHM18an Moyclalanunycbllk Lirlarl
yoréatWla 1M ken8ayl1Msbning lablly mSuMnl lakr yflayoi8anirli 05001
3erll ol3b TnTkKln.

Oeb1urlabbcla clalor o‘28armycblar yarainkcll ya ular8a slyrtallar
berMacl. Turlar yoriiata <38k ncbun “mlay bo‘18an LUM ko‘nnl5Sbcla8l
Li1)tallar awylanacH. 8bunclay ~Wb, Iurlamil WaBwr kotponemlan<lan birl
éeb aylsb Tv TKT bo‘ladl Ocldly lurlar§a 11501 STallcla bullln, vrun ya
Surnycbllvrlarnl kelllneb TuTkln. O “28arnycb1M1ng wn n™bbn o‘r8armnycbl
uanclay Lilyrallarnl oH5bl nTn§ v la yanc3ay operalSlyalaml bajarl5b
Tw nkKTM 8 T1bel8Mab beracll.
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Turlar iAasllrita yoYlasb wmrnkln bo*18an o’28arnycbWar LUMM1 aw™lab
beracll. ¥3bbu LUréasl o‘28arnycbl ~aniiay yo‘l go‘yMacl8an ~ytallar8a
e8a bo‘M3b1TnMTKINNE1N1 LWr bel8ab beracb. Tur nalagal: yo‘1”o‘ylMacl18an
Lilyral;lar 50ba51M1. balkl u3bbu o‘r8arnycbl msiéa ~anclay operal;5lyalaml
balJarsb TuUTkTM 81 5bunln§(3ek, ollnaci8an naryabr “ancky LWicla
bo‘HBbHE1ML baT bel8Mab berackl.

Turlar - bl5oblarcla blr bulllnlMk 51fdAklaartal Mlacl18an nar5a. Ma5alan,
bullln 50T olaylk. 1kk1l(a bulln 50nT s0‘Sbhar ekan512, 8arcbl bu Sonlar
koTpyuler xo:lrabl(@a blllar ko‘nnlSblcla natoyon bo‘l5a{1a, 512 bblar
vB11cla8l operalSlyalar baya boSb soMr!b of 11rray512.

.lony €115 berk/1118anl wrayll, obyek! ko‘2Ma LiilTagan ya clesl:ivkrly
(W2nTani burack8an) imeyclalanlSbclan bltoyalan8an bo‘ladl Bu pny
AWM berkkM8anMglning aralliklarlclan binlr. Bw ”~ Jony AW5Sbwng
berk1LlI8anH81 obyekllarclan Moyclalannycbllar ncbun baT TMb1TcHr.

lorly cll5bwing berkHM8anlMs1 clabllml To51a5buycban uflackl, cbunkl
foyclalanmycblar obyekw1ng§ Jorly ullnl5blu bl5ob8a ofl5b8a Talbur
eTtaslar. 8bunclay sllb, Jory allSbnlng berkkM8anlsl nalfaua! obyekl1i
bltoyalaycl, balkl kucb512 bo§‘lanSan koclnl yarall5b8a yoriat berlb,
n3bbu obyekan Foyclalammychar ncbun Tuayyan nogulayliklarT cbel:lab
o413b Ko n 11 beracl.

Kneb512 bo§‘lanS8an ko<l - bu bo”bua koTponenrlarnt8 Jorly ullnl-
5b]8a bo8‘Ty, bo‘lTa8an kocl

KncbH bo8‘lan8an koc! yokl beyo”ka alo™alar8a e8a koc3 - bu bosbua
koTponenHarn§lory yllnsbiblfan n2Yy bo§‘Ma bo‘18an kocl

1nkap5nlablyalabh ya Jorly MMUw5bnTE berkkM8anrsli - To”~ra etab.
Ierfey” o‘28arHrM8arcla, e5kl Tlerley58a bo§ Ty, bo‘18an e5kl koclnl baT
0'28arHn5b kerak bo‘ladl AS8ar claSlrw yo215bcla c¥lallar 1nler&yScla
berk/1118an boba, bunln8 nmalysblcla kucb512 bo§'lan8an clasllr ynraSa
kelacll.

KncblM bo§‘lan8an claSllrcla 1nkapsSmnlal5lyalaSbning ar2alllklan yo‘Lo-
ladt Tw iy Ya Takroran ~o‘1lanacki8an obyekrlarnlng yaraHHsb! Tutkln
boYrtaycW.

lorly yllI5buing berklM8anlisl or karcbl!klarl8a baT e8a. Ba2lcla
Inmlerfey5 yorclarlcla ol6b TUTK1 N bo‘l8auclan Ko‘pro™ axboroT Kerak
bo‘lb uplacH. OaSlWrlar olarlcla TaduTt anifik blMan, ya'ml taydnT
bir 10°‘8‘r1 kelacH8an rarryaclar Tluclon bllan 15blayck8an uora um:Mar
Kerak. Mabalan, 5bunclay ya2iyar ymr berlsbl TuTklnkl, 5128a 64 bkl
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bullin 3onlar kerak bo‘Hb uplacll, cbunki 512 Jucla kalla 50nlar nSHcla
atallar balarayap312. 1nlerfeySIlTl bel8MaSbcla, mw wun”cHT eil5b81na
eTas, balkl ,Jony ~l3bc™a ~o'llarl8an Wrlarnlné o‘218a xok wrtonlarlT
bullal1a5brird5h bat 8‘oyal TullTcMr. Blrou, otTay|y I1nlerley5ning
bar uanclay bob™a ~15rw kabl, xulu-alyornl bel8Ma8anclan 5o0‘n§, wvni
o‘28al1b boYTaycll.

Jony ~W3bT berklib. TM5layfl, bob™a koTponenHar bMan kucb512
bo§1an8an claSWrTr yo215b TmuTkln. Kneb512 bo§‘lan8an  (3a5LUr
Tn51:abkatroy, boYacll, bunclan l1aSbugrl uvnl Toc/lKkallya salllBb baT
050MroL, Bular LW&yH e5a vl Lkroran ~o‘Ma5b \a lakotlla5biirl5b 050n
Kecbacll, cbunki 1121TwiN8 blva M5T<1a8l o‘rS8arlSblar unil§ bosb”™a
Tn3TauM L15t1an8a 1a51r afTaycl.

M a’5ulya(wn8bo‘1t8anMN81/lonysll 5bberkkMN8anMNETT8Ta’5ulyal:
LWSbmncba51 bMan bo§‘Marg11ablyllr. Kucb512 bo§Yan8an claSLUrw yaraHb
ncbun. 1a Bullyallll 1e815b ray15bcla laubltlabb baT Tnb1lT. Ma’Suyal:
re§815b1 ray15bcla Ta"51tlan8ancla. bar bH obyek! 021 Ta'51M1 bo‘18an blva
Wnk51yaw bajaracll. Bu e5a obyek* blr burunlMkw lasbk eH5bluwr baTt
blMc/irac/l. Bo”bsacba b ayl8ancla, LWnk5lyalar ya o‘28aruycblarnilg
1a5ocl ity HO‘platl8a ebHyo] boUTaycll. 1nkap5mlal5lyalanayol8an obyekHar
o‘MMa51éa yau 1 konSepllal aloug boYTo8Y kerak. Barcba LUnkSlyalar
utTurwy yazilfaw balartro84 kerak.

Jorly ullisb berklMTaB ekan, Tabullyal: obyek!clan cbe!S8a cblalb
kel5b1 Tn TKT. B roy o'r ya2HaS51M1 vanclay bal ~AUAbw aynan obyek1nlng
021 blLIGM 1021T, ya’'ni aynan obyek! or ya21la51t baJarl5b alSorlltl8a
e8a bo‘TBb] kerak. A8arjony ~MUsb oclly, uoldinl5a Moyclalammycbl mniian
co'§‘nclan H0'8‘n foyc3alamlsbl ya 5bunlng bMlan Ta’SuHyalw bo‘HEbL
TUTK™ M.

AS8ar KkWa obyek* blr xMyarWaT baJarba, eTak. T a 'SuHyalle815bMNcba
lay51tlanta8an boYacll. OaSllrcla orHsacba TanHUl 5xetalar Tay]uc!
boY3a. nt' ugyl:a 15185 lorlt boYacll.

Hayollla bo‘18anléek. bllTlar ya Ta 'Sullyal:15bn1 ~anclay ullb yax3bl
balan5b TMTK1NME1n1 blN§an kK15b18ayakola! ulliweb! kerak. B a obyek!§a
bTa (bar bolclakaT Tluclorcla8l) yarlla ucbmn T a "Sullyal ynkla$b 1021T.
AS8ar bllla obyek!8a ko'p Tluclorclagl yarllalar n™Hian wa’suiyal ynklaHb
fAo‘yMN8an bo4™a, nlarw bajan5b TurakkablaSbacll, obyekll1kuraHb bowb
ya lakoTllaSbririsb bat ~yrlasbac/l. Ma’Sulyalt o‘28arHriSbbaT xayis,
cbunk1 buncla, a8ar obyek! b1 necba xull-alyor MNnlyalarl8a eS8a boY”a,
mlaml baTt o‘r8armn5b8a 10'8‘n kelacll. Netyacla Jucla kalla Tlsclorcla8l
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axboro! blr yer8a]atlan]b solacll, nw e3a len§ 1la”"51tla5b 1021T. ObyekT
Juéa kavalasblb kel8an bollariia, n aralcla TmslasH clabllrSa aylanacb
barcla prol?%cluraH clabllrlabb al2alHklarlclan [oyclalarml5b bllan blr8a
uning barcba 1n20slan8a baT LW Tbh uoll3bl TMTKIN bo‘lacH “alyacla
517 Tkap5nlal;5lyalabb ntntan so'llanta8an clabllrcla ynraS8a kelacHSan
barcba Tnattolar8a clucb kellb upla512.

Obyek! blr-1xllaclan oriia yarlla ucbmn Ta3’vl ekandll atyla8ach,
Ta ’5uHyat1M§ blr L1511 boxbua obyek18a ollb o415b Kerak.

lorly eH5bnT8 berkllMl8an8l - 5ataraH Tkap5ulal5lyalaSb yo‘Hclasi
uaclarlarclan Mn, xolo3. Ma‘Sulyatrl 1e8BbH raylShcla MayS5ltlaray, 512
pro(Gecluvralar ro‘yxai8a e8a bo‘lb uola512.

SataraH Tkap5nla{S5lyalabSb=ab5lrak5lya+Jony AlW5Sbnlng berkkil-
8anH81 +T a "SmHya(.

Ab51rak5lyanl ollb laSblab. claSllrclan Makroran iyclalanlb boMTtaycH.
lorly ull5bning berkuyM8anH8wu oflb 1a5blab, 512 kMcbH bo§‘lanan
clabllr8a e8a bo1a512. >Jlboyal, T a '5ullyalTt ollb lasblabb nalyaSlcla eba 512
prol5eciuraH, T a *1ntollar 15610Y18aTo'1)allan8an, Tarka2la5bTa8an kucbll
bo8§‘1an8an e)a3lur8a e§a bo*1az12

1nkap$nla(blyala8b: natmnally xalolar. Ab3l:rak5lyanl oYa cara’acla
uo‘MMa5b 51l yo213bcla Ta 'InT Tnatrtolarnl kelHrlb cbluarlsbl TnTkin.
Barcba foyclalanuycblMar8a batcla barcba Ya2lyallarcla blrclek 10'8°r1
kelacHS8an 5111l 1yo215b T TK T eTab.

Haclclan 1a5bsiarl ab3l:rak51lyalaSbbat xayll bo‘H3biTnTk1n. Halo a8ar
512 blror-blr eleTenTT8§ 15blab clUM3llc3a ab3l:rakblyaclan loyclalanSan
bo‘15an812, n 5bu bb eletelllicla baT barcba ya2ilyaHarc)a 15blay 011ab51181
TUTK1N. Foyclalammychblling barcba ebllyo]lanw “oncHra ola<31&n siMn
yarall5b Jucla ulyln. Ab3l:rak5lya8a o‘ralasblb LOHBb Kerak eTtas, blrincbl
&lclano‘ylN8an TabalaT yecb13b Kerak.

81F8a Tabalanl yecllUsb wmcbun kerak bo‘l8aniclan Ko‘pros nar/awl
K1rl5b l1ay3lya ~lnTtaycH. Blrclanl8a barcba TtaSalalarnl yecbtans§,
eYlborlMgl2rl bIMesIMrg yecblrw8a “araling. Ya sbunidan 50'ng§lna
ullb bo‘rMn8an 15b8a n15balan ab5lrak5lyanl so‘MaSb nsSuMnl 1rlab Ko‘riSh
TNTKLM.

Ma5alan, babayba! bl3oblar yokl Turakkab Ttoclel8a o‘x5babb ancba
TuUrakkab 1abalalar baTt ucbraycll. Bu orlncla 8ap 1a *Sullyal:w 1a™51tla5b
nvulayl nararyan turakkabHk badlcla borto”cla. ObyekTln8 T1a’Sullyal
Sobalarl ~ancba ko‘p bo‘15s, 1 3bmncba Turakkabrou, bo‘ladHya vnl uo‘1lsb-
uuyyaHasb baT ancba TurakkabHk L8 cHracH.
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Ya, wboyal, claslurlabbcla abslraxkblyalaSbclan &yclalanlSb8a o‘rSa-
n!sb mucbun yaa!: kerak. Haay ab8lrakl: hasllr bauary bayol lalablanfa
ab051an8an bo* 1wo84 1o21uu B clabllircbl sbmncbakl (akroran uo‘1lanacii8an
obyeklnl yarallsb8a ~art all8anl81 naruya™Ma ywura8a kelwaycll.
Ayl8anlarHek, ixtro8a ebHyo] LL§‘TI8aclaglna n L8 Ma/l. XuclcH 3bu
latoyl obyekHarw yarallSbcla baw atal sfacH. Btncb] TtaHaclayos
bagolNal,an abarrak!, lakroran no‘llanaci18an obyekTl yor3b TU TKT
etab. Cclalcla, lakroran 7o‘llanfMacHS8an obyeklar BMa 5toYclan o‘Hb
bo‘18an baTéa ko‘plab 0‘28an5blar8a ncbragan claSllrnllaxor11a3b1:1M15b
Jarayonicla yarallacrl.

1cbkl o‘28armycblMarnibaTTa yaul berkll5b kerak: uvlar konSlanlalar
bo*18an bolallar buniian umsl:asno. Mmb1Tl, vlar nalagal berkHM8an bo‘Mebl
10217, balkl mnlar8a iiya! 51nFning o‘21 k1M5b buuy”~i8a e8a bo'H3LU Kerak.
1cbkl o‘28armycbllar8a k1M5b8a rnxazal berf8ancla, orly ull3b ocbllacll.

1cbkl Ta ’1urollarl bo3bsa noT 05Hcla 1a56™ 1oyclalanlSh ncbun la™cllT
ellN8an nler&ysn! yarall5b8a ebHyo] yo”. 1nlerfey5 olly claracla8l >ulii-
alYor yo'Tlari8a e8a bo‘lsbllorir.

115. YorbHk

Yorig/k (a’rll. Yorslk bu Tay]uc! 51niiar8ayansl Tayclonlar, xo55alar
ya nsunHar uo‘5H1Sbyor~athayang! 5lniiar bosM yllsb 1tkowyal:1nl beracll.
Yansgi bo3slM uylln8an ayloc! 51nF aBo5, ya’niadoc3 SIMxo55alarl ya vomnllarl8a
yor15[K bllacrT.

Yangl benl8anlar 1lun (57F) olclniian Tay)uc! bo‘l8n SIrFrl ken-
8ay11M5clan bo3M bo‘lacH Buncla yansi 51 o/1n81l 5TFwin§ Tero5xo‘rl
C3eb alalacll.

AcTte Molor3 kotpanlya51 1ryenerlan yansl ayloTobll kon5lrvk-
31ya5in1yarall5b8a abc! ulli3b3a, mlar iKkHa yananllan blrdMM lanlaSblan
lo21T. Blnncb|’3l, ayloTtobMTn§ konS5lrmkslyablnl bo”bWan bosblab
yan§Wan dlroMsb, 1kkdncbl51 e5a tay]uc! 5lar toclelnl o‘28ar11MSheHr.
5lar Toclel wuwanyb Weal, faupgl8lna wn8a LWrbokoTpre”3or ya oll
1e21an15b1 mralta yo'Sel56 1o2nn. Bo™b tmbancl™ 1kklncbl yarlanlnl
lanlacl. Ya’ni noMan bo5blab surlSbnl eta5, balkl 8lar ayloTtobll8a
0281na o‘28arHn5b ull”™b oruall yaraH5bnllanlacll. 1171 yan§11Ttkonlyallar
bMan To]lanllirtouycbl bo'lcl. §1wung ucbun, yansl toclelnl Omatar éeb
notlabbnl lakHF alcH. C>uabar 8lar ToclelN8a yansl celallaml so”MLU3b
oruaH yaral!ll8an.
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YonxWkiian Toy(lalanl$b. Yorl5Mk Tta\u<l bo"18an SUTTWE larlii
ab051(layos yangl 51l yaraiib Irkon 1M beracll. Yangl 51nT boSbugsl
a8051cla yaraiil§ach, unlng 1a’ri/l amoTaiik rarrita Tayju<l 51nFning barcba
xn5ublyariarl, xmll-a1YOr1 ya Morly ullin15b18a yonsHk u/lac. Ayyal Tay-
Jnc! bo'18an 51nl 1nl;erfey5tANg barcba mnSullan ya xubblyallarl aytO Talik
carréa YO15 Inlefe5icla payclo boMacH. Yor15Hk yorl5 5rtiicla blror-bir |1~
batOan l0‘§T1kelTa8an xmls-alYornl ayyalllan ko‘ra bll6b ko w w beracll.
Bunéay loyiiall xmsmslyar clab5luny laTlnollalablartlng o‘r8arl5b18a To5-
1a5bin5b ko n 1M1 bera</1. A8ar o'28ariirlsblar kTii5b8a ebityo] 1n§ 115
bu bolcla e5k151nM nTk51lyalarl8a yorl5Hk ~vycbl yan§151nryo21b ~o‘ya Lo-
Hnacll. Key]n o‘28ariinH5b11021T bo'18an Mnk5lyalar§a ~aylaclan larlibe-
rMacll batcla yansgl M'vnk5lyalar Lo‘Sbllacll. Bunéay o'rni8a o‘nn s0‘y15bning
Ta2Tuni 3bunclan iboraikl, n clabllabkl 51n lalniinl o‘r8ariirtay 1wnb.
obyek! 153:1M 0’28ariirl5b ko n 1 beracll. Ax1r bu boMa uayla 1651 Sinoy-
lariclan puxla o*1karf1§an a5051y 51MarSa 1le§ta5a baT bo‘ladl

E§aHk («baB») ya bMr IurHHk(«15a») TunosabaOan. Oéallla, 51MAarT
oyibalasbcia 5ayol kellb cblsacll. 51niiarnlng o‘raro TunoSabalini sanclay
~umnsb kerak bo‘ladl 1klla ocklly 51n/lar8a T1501 ko'raTi2 - §auvare ya
fleclan8le, vlar kyaéra! ya H0‘8‘r1lo‘nburcbaklarclir. 851n151 wmsbunarHka,
by 51MVar yonMK bo£* lamSkl<labo*lalll, lexin KK 11a 5T an “ay51 bln ajclacl
51T bo*ladl Yana 1kkHa 5178a 11501 - Car ya Person, yalrnl Tasbina ya
1MB0N Bu 51MVar blMan Per50M_Or_Car, ya'niTa”bTa e85l 51 /anclay
alop<labo‘Msb1Tum TKIN? Bu 1kl 5tTbMan \vonsHk bo§‘lamShlcla bo'Hsb 1
TUTKINT? 51n/arnl Ioyibalasb blan bo§‘Hu by 5ayonar§a Jayob HOplSh
ncbmn sbuninararéa minsb Kerakkb «TY 02-yelka2 nyciit» bo§‘lamlshl «e8a»
(«bas») bo§'1awshb T 1, yorl5rik bo§'lanlsbl esa «blr XIM» («15 a») boé*lamsbl
wsbuncbalari Moclalaydl. Sumare ya fleclan§le 5timar1nHsol msbunarfl.
bar blr obyek! kyaéra! KO‘8rl 10‘nburcbakciir, sbuniig wcbmn bu 5inrlar
o‘'mebl<la yorl5Mk bo§‘lamSl HoclalanacH ya Heclan8le 51mi ola-onalar
5T loclalaydl Sumare S vndng o'§‘TATr. Masbina e§a51 TaSblnaSa
e8a ya 1I'B0dT. 8bmn11§ mucbmn Per50m_Or_Car 5Tt Car 51nnlng tYo21
bo'Tb bl5oblanacl \a Per50n S1MALTE yonS1(Mr.

Yon~Mk laba™alanl5bl Man<laydr Ta’no ka™b e™M uvcbun & ocHar
nbiiclan uyancky atallar balarl8an bo‘15s, aylo<llar wSiiclan baT Sbunclay
ataHar bajarlll5b rkoTyai bo‘M5bllorlt. Mero5xo‘r 51nr8a Mink5lyalariu
ken8ayiin5b ya yan8Mar11 uo‘5b15b ncbmn rux5al berfacll. ATT0 MnN8a
fvnk51yalart cbl/Marrb 1a5blaSb8a ruxsal yo/.

226



Yonalk yorclarucla umrl8an 51nC nanlar \a xu5SuSlyal;1arlllg umcka
KO‘rlM5h18a e8a bo‘Hsbl Tm T K 1

- o'rnBa o‘rin yo'y B8b (altaSbMrisbk): yanst 51 gclocllardlning msnH
yOK1 xubm5lyalnl 3buncbakl o‘rlasb(1rlb oltaycll, balkl vn8a yansi l1aril
baT beracll;

- yan81 yansl 3T7F bulunlay yansli wusnlar yokil >xuSuSlyal:lanu
NO'3baclT;

- rexar51Y: yan8l 51nF o2 aléocllarl wemllarl yokl xuSmSlyallaniu
10'8‘riclan 10'8‘n ollb yo‘ya ppladl

Obyekl8a To0 ‘YallanS8an illarning ko‘pcblH81 lanfw Ta’lurol
n2anl8an obyeklclan uldiradlar. A8ar u yeriian 1arl5 1lopl5bning Mon
bo‘lTaca. blror 1ar|l KOplTaguncba, ylcHvy labaualar bo‘ylcba yuuorl8a
koYarhayera/l. Ma'lmtolw bo3b™an”™b aynan 3buniiay atal8a o3bbllacb
barcla aynan 5bu winyM o‘nn8a o‘rin yo‘y 3bJarayoT 13b ko‘r5alacH.

Yorl5 5lniiar blTtoyalan8an ki113b claralJa5l8a e8a bo‘l8an wwullar
ya xuv5uSlyallar8a kw3b buuyulnl ofzblarl TuTkln. Baray”y 51lcla
faMal a\locllar SoyclalanlSh] Tw Tk 1§l aw”™ bo‘l8an wSullarSa8lna
bltoyalan8an kirb clarala5lw benn§. Bo~bua bollarcla xmSuSly yoki
oTTayly klli5b (larglablclan 1byclalanlSh 1021T. Bunclay york3asbuy
barcba 51nfar8a, 5bm Jutla<3an, {arto” 5lniar8a baTt KT3b byl
berll8aniclan ko‘ra, TuU3lobkaTrou Kon3mmksyanl yaramsb Irkoninl
beracrl.

Yon3Hk lurlan. YorlSlk vcb a5051y bollarcla ~o'llarlacl:

1) ko‘p Tarlalab loyclalarSbcla;

2) ajrallb Wrlsb ncbumn;

3) lurlamil altaS5b1w5b ncbun.

Yon5MNknlng ayr1T Iurlarl(3an Ibyclalamsh boSb™Malanclan ko‘ra alfraboly,
b150blaracl. Yon3slkyangl 51m8a ebkl 51nlling ataM a ~No'1lawH5b1clan Ko‘p
Tallalab Jlyclalan15b 1t K M1 beracll. Koclml u ~ b 1a85b185b yOK1 KT/13b
o'rni8a. YOrlsrk kocl8a aylortallk larrcla kKIMSHML 1a'T aniaycH, ya’'ni koc!8a
kT5bcla. 1 yan§151nFring bir Li15niclex ofb MaralacH. Ko ‘p Tallalab uo‘VaSb
ucbun yor!Shkclan Moyclalarar ekan512, 512 Tero3 b olMn8an reaH2al51ya
Oorly sllUn15b) bMan bo§‘T* bo‘l1eb12 Yon5Mkwng bu LWrlw ebmnyolkork
bMan ~o‘llagb 1021T. FanlaSb mcbun yorl5Srk faupl ayloc!-51T ya dclocl-
ATF ollab1cla8l Farularw cla5lvrlaBb ko n A1 beracH. Faralarw clablurlabb
§‘oya! ymiralll YO51lacHr. Koclasb ba]rlwn8 klcbrkl181 \a ko<3mir§ o3on
bosb™anlM™H! loylba 15Hlarmab1Ml 050nlaSHidrac]. Bu bola koc! Sadrlardim
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KaTrow, yo215b8a HO‘8r1 kelac/ikl, bu uCsblMaclgan xarolar mistclordlml baT
KaTay liracil

Alta5bnn5b 1tkonlyarl - OMY cla tublT WSbmncbalarclan bln.
MeroHxoT 51nf8a nnt8 a¥lall bo‘l1l5b 51nMéa ymbonlacHS8an xabaHariwu
ynbon5b T Tk 1N bo‘18al ucbun. nlartng bar 1kkala518a blr x/1 Tnnosa-
batOa bo‘HBbl TUTK1N. Aynan 5buTn§ uchbyn Terosxo‘r s yaralsb™a
xnly-alyort cll”anb 1a5blabSb TUTkln eta3. AltaSbHn5b 1rkonyallni
A0‘11ab, &a5lUr8a bar “anclay Tartoy, rvrlaml uyo‘6bl5b TmTkln. AS8ar
clabllicla ac3od 1o‘l1lan8an bo‘l13a, bu bollla 1 yangl obyek(larclan uan<lay
loclalan1Sbil bHacH.

11.6. PollTOorHrT

OYO HIMan blr xMN notclagl Mnk51lya WrH obyek! oTonHan 15b1ail-
8ancla WUrH atalarn! balan5b 1rkon a1 rarwrfaycH. Bu Mvmnk5lya ya
51nmin§ poHTor1sl c3eb notlanacH. PoH - ko‘p, Torle - 5bakl cle§an
Ta’'noT a®lalacll PoHToriirt - bum 5bakltnf ko‘p XxHH81CH. Bwu
LLUSbuncbalar blMan keylncbaHk balal3l lanlS5barl2.

AS8ar Tkap5Sular5lyalabb ya yorl5Mknl OMY M118 Moygall YOS alarl 5l-
laHiia ollMb ~arasb TMTkln bo‘15a, polTOorinirtT - en§ uvnlyerSal ya racllkal
YO5Maélr. PolMTornrt 1nkap5ulalSlyalaSb ~a YOr15Mk bMan cbaTtbarcbab
bo&‘Tsa, bor 15T18a, poI'ITorI7|2T512 OMY bararall bo‘lolrtaycll. Poll-
TOrMrtT - OMY paracf8rablcla Tarkarly LW5Sbuncbacllr. PoOMTOrinrTr
e8allartay rurlb, OMY clan 5atarall loyclalawsh TUTK1nN eTasb.

PoMToriirt 5bunclay bolalk|, buncla ~anclayclr bk T nar3a Ko‘p Sbakl-
lar8a e8a bo‘ladl Oasllrla5b rllicla «ko‘p Sbakllar» cleyl8arnicla, blva noT
aywTank Texan12r toTonWan lanlab olMn8an wrll kocMarning notMan
15 ko‘r15b! mnSbuniacll. 8bunclay ulllb, polTorirT yoriiatlha bH:a noTt
wrifl xn™-a”*yort bMriSbl T tkln.

Yonslk polltor2Twng ayrit Wrlarlclan foyclalawsSh ucbyn rarrcr.
Aynan oT1<losbHk 1Tkonlyan Tay|ucl bo‘l8aw wicbwun, pollToriirtéan
Moyclalanl5b TuTk1n bo‘lacH PoHTOrnrt yoréatlla H2it8a t0‘§‘rikel8an
payMa uo‘5b1tcba lMnkSlyalarnl ~o*Sb15b T v T K T. Oa5Llirnl yo215b payHcla
ba«o 1axTT yllnta8an MNnk510nalllk bMan yan§15TinarT s0‘5615 T T-
K1, bunin8 5118 bmnlarnlng batta51M1 ca5llabkl claSllml o‘28arHrray
wnb bat aral8a 05bln5b Tm TKT. Yansl Tlablar8a 050n81lna To5laSba
olacl8an claSllrly yoska cleSancla. Sbilaml keKT™b TnTkK1n.

PoHTOrM2T n 1§ nchla aso51y win Tayucl:

* uo‘5bllSb pollTornrt!;
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e parateTnk polTOrirT;

= Mo‘5blTcba ymklawShb.

(}o‘5bllSb poHTOrM2T 11 ba”rita 50 polToriirT ieb baTt alaydTlar.
Oo”3b/3b pollTtorHrrw S5l bllan uwiziaarHK1, v dayll Tarto”™ S51ml
nuSxalan o‘21MM 1uvrlfcba W15l TuTKln. Po‘3blM15b poHTorfrrMan
Foyclalaub, yansl (arto” 5lmMaml k1rH8an bolcla, H21T n N8 xuk}-alYonw
0'28arrlrl5h TU TKT. UNT8 bo™b a2all8l Sbunclakl, clasllabkl claSl:mrt
o‘28arHrray lurlb, yansgl xu-ayorw yaraH3b Tu 7K T.

Aynan pollTtorurt wrayl Jony AW/ béan lakroran 1roclalamlShil yo-
n3lk bMan aynanlasbun5b kerak eTta3. BunT8 ornl8a YorlSkclan
ayyalatbor o‘raro alta5btl5b Tunosaballarl yorclatlcla polltorl
xn™-alyor8a en5b15b mcbun loyclalanlSh lorlrt. A8ar o‘raro altabblnlSb
TunoSabalarl 10‘8‘r1 bel8Man5a, bunT8& orHiian alballa lakroran si0‘Ma5Sb
cbihb kelacll. Co5bLWSh pollTorlrrt”an loyclalanlb, baray”™y 5tlclan, bar
uanclay ayloclclan, sbuwn8clek, bazayYly 51nl sao'Tlaycl8an weullarclan lak-
roran loyclalanlSb TMTK1N.

ParaTe{ri poHTtori2tclan [loyclalanlb, Llrclosb vBMllar ya LUriio6b
wnlYer5al) Wrlar yaraH3b Tu TkT. TurcloSb vbmllar ya [uvrlar clatilar—
Wwn§ Ko‘plab Lrlan bMan 1sblay olaci18an claSLUrml yo215b 1rkon I bera™1
AS8ar uo‘5bll3b polTorfrt™an loylialanl5b obyekll1 Mrok einSb8a 1a'51r
Ko‘r3alba. paratelr|k poHTorfrrTéan [loyclalamlSh uo‘ManMayol8an vBnl-
lar8a *a’5lr ko‘rbalac!!. Paratelrlk poHTOrinrT yorclarlcla, parateTr LWrik
baJanH3b yasH8acba e’lon ~MTay LWrlb, Wrc)oSb mbmllar yaransb TUT-
K1n. 115111aming parateTnk paratelrlan bo‘l8auwclek, Wrlarnlng o2l bat
paratelrlk bo‘M3biTuTK1N. BMo” poltori2Tn an§ bunclay Ln barcba M-
laclabaT mncbrayyertaycH (C ++clatay3ucl).

Po*‘5bltcba ynklanlSb yorclatkla bkla noT LUrlcba vaMlaml b=
wb] TnTK!Nn. Buncla vBnllar ra™a! Tluclorlarl ya parateTr Lrlarl bllan
Farulanachl. b15/41 o‘r éalMari(ar8urtenllarl)8a bo8‘Hu bo‘1ta8ancla, oriiycba
yvklan15b loyclale/Tr. 11l 0°218axo5 paratelrlar Lrlan bMan cbeklanTay-
dl balkl bar xI1 Lcla8l paratelrlar8a nl5balan baT “o‘llanad1l MaSalan,
Tax msulNnl ko‘rlb cb|™aylNk. Mak51tal - LUréosb Lisbuncba bo‘lMb, n k-
kHa Tnayyan pararelrlarnl ~abul /b, nlarnlng ugy51 birl kaKaro”™ ekanii
Ta"luvTt WlacH. Ta’nfbulln Sonlar yokl 5Suruycbl nuvulllH SOmlar ulyoSlau-
5b18a uarab o‘r8artaycrl.

PolMToriirrclan 5ararab [loyclalamlSh 3an so‘yH8an blrincbl uaéat
bn TkapSnlalSlyalaSb ya Yorlalkclan 3atarall MoyclalanlShar. 1nkepSmlalSl-
yala5b312 cla5Lr 050n81na 51niiarnlng Jony ylli5Sbl8a bo§ My bo*Hb Lob/b!
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TN TKT. A8ar liasllir 5tiiarn1ng |orly ull T3b aspexl:rlariclan b1rl8a bo8'Ms
bo'Hb 50133, 1arToy 31niia bm Jorlynllo‘§‘nla8b 71 T KT boYTtaycl.

Yor15Mk —do'5bllSb pol1Tor27TT8 Tub1T larkibly M5m HaTTa
yaur baraYy 51n!8a mwkon clarga<3a yaurlaSb*1nl8an claralacla «3a™MuHasb-
8a nnn8an bolcla o;rinbo5arfk TmnoSabarlarlil o'mal:15b8 baraka! ~LL6b
Kerak. But3ay vl iasllriia 15510\ berllayol8an obyekar Iurlarl T1saclonnl
o”™Mracb.

Pnxla o‘ylab 15blab cblul18an labaugalarSb o‘rlnboSarllk Tuno”abar-
larli o‘rnal5b8a yorclat beracll. ntmntly Al57lart abblrakl: 5Tiiar8a
ollb cbll5h Kerak batcla obyek{larTt 5bunclay (3a5LUrlaSb kerakk). buncla
obyek1larnlng 1x115051a5bnri8an S \alarl eTai, balkl nlartng o‘rlarl cleb-
wHa”™bwl3T. Bn keyTcballk bar sanclay yorl5 51nlT clablircla ~o‘lMaSb
Ko N T1beracll.

AS8ar r1Y05kalan blMan 1llerléy5 yaJony allwo6bw w‘Ms ajralsb TU T -
KT bo‘13a, n bol<3a, oc3ak3a. Tana 3bu YO511alarclan Moyéalanl5Sh Kerak. y o n 5-
Mk@Ban eta5. 1nler&5 ya )ony ullin15bnl anlq ajravb. o‘nnbo3arlk Irkon -
yallarl 05b1rl5b ya 5bmvnlng blMan pollToriirrrn3an royclalanl5bnTg yansi
1tkonlyal:1arlll ocblb benab TMTK1mM.

B arou, ko‘p o‘mnlarcla 1alrlba512 loylbacblar poHTOrArTT KMcbayn-
M5b Tau5acllcla xmlu-alYOTIl n<3a balan<3 1abauyaYl <3araja8a ollb cb1A15b8a
uvrlnaclllar. Bu bolcla bar uan<3ay ayloc! baT bu xuly-aTYort usblab rura
olad/l 5buT e5(3an cllMarTaslMk lceraxkl, aylo<3lar o‘r a)(Socllanwng LUnk-
S5lyalarliu cMuanb raSblay oltaycblar. Oasllrn! yanacla polltorl ullsb
Ta3acllc3a puxla relalabbrirf8an yonslk laba”alant bn215b yaraTtaycll.

Ak5eleraornlng boSlBblcla 5lar To<3ell8a wbSbalan yangl yaralll8an
Ouabar TocleH(3a bosbuacbaross atallar baJarlU5bl TnTk1ln. Owasar
To(3elM<3a (3y18alel8a you 184Nl Sepuycbl iM)ekior 515letazl ya §lar To<3ell-
(1281 korbyurallr o‘rnl8 LUrbokoTpre55or o*rmanl8an bo“Msbl TUTK1N.
bekT &y<3alanmycbl bu Tlarylaml bllsbl 5baH eta5. 13 rml8a oYir8acb
0<3dM/8Ina ak3ekirw bo5acb ya aytoTobl1nT8 To5 reak51lya51rl kmtOcr.
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12-bob. T1b A808bAK1
12.1. 0 ‘28aruycblar ya kon8(an(alar

0 ‘28aruycblMar. O ‘28armycbl nowl o3ln8a cbizzb 18151 yokl 101t
bariicbn boSblanmycbl 10l1n barflarl, arab rasawlan ya O05ii8a cb1215b
bel8Marl keita-Kelll§1 ya’'n) VenHiikaTorcr.

0 ‘28armycbllarning “wylcla81 Inlarl Taylucl: cbar (31tyol), bool
(tanuyy). sbor( M5 bulwvn), 1 (bulln), 1on8 (urun bulun), Aoa( (ba-
LiLLY), clonble (1kklMan8an ba™1 ).

Buwn S0nlar 1aT1lan8ancla saunl8an Ivrlar olcda ung8l18ne(l (18bora512)
wTW ~oNsblsb! T TKT. 13borall, ya't 518wecl UFicla8l 50nlartng en§
kalia rarryacl1 50 18bora51T ko‘r5aH5b ncbun 15-1aH18a, nnsi8nec! Osbora-
512) Llrc1a81 3onlarcla by rarryaclld 50nn11a5y1rla5Sb ncbun 13bla(lachl

0 ‘28arunycblMar 1aT1iwng 3ocka 3bakrl:

<ur> <o‘28aruycblar_notlan_ro‘yxa(l >;

o‘28aruycblarnilari/s<la boSblangMcb Lilytal:lanw koTSal5h Tm T -
Kar.

<(ur= <o‘r8arunyYcbllar_notlarl_ro‘yxa(l >=<II(8laH2a(or>;

By manllnMzlall2al5lya éeyllac/l.

M13o1lar:

fAoa( p»=3.14, cc =1.3456;

mnSl«nec! Tl year =1999;

Kons(an(alar. Kon5lanla- bu o'28arHrl5b TnTkln bo‘lta8an ~yTai-
dT. Kon5latalarnt§ bulun, 51tyolll, baslsaly ya tTanHa”y Lrlarl Tay]ucl.

Bulun 3onlar o‘nlMk. 5akklrHk yok1 o‘n olHMk 3anoy, 518letalarl(la be-
riisbiTntkln:

- o'nlMk komzranlalar o‘nlk rauarlar kelta-kelll§1clan iboral bo‘lb,
blrncbl rayat10 boTl3bl kerak eTas (Tazalan: 8, 0, 192345);

- 3akk™rTk konSlanlalar O blMlan bosblanuycbl 3akk12Mk ra™arlarclan
lborail kelta-kelllkclr (taSalan: 016 - o‘nlMk ~yTaH 14, 01);
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- o‘n oklWk kon5lan(alar - Ox yok1 OX blMan bo5blarm\'cbl o"n oMLK
ra”anfar keirta-keIH81r (taSalan: OxA. 0X0OF).

5HTlyolll Kon&lata - apo5(rlF8a oHn8an bllla (Taxakn: '8, T, '6') yok1
blr necMa (tabalan: - "\, \Oxf5') 311yol. 51e5b ‘V 511yoHclan bo5Sblan8an
51tyollar e”keyp yok1boSbuarnycbl 51tyollar cleyHalll.

Ha"N 1y konBerariia KK 1ko‘nnl5bcla bo'Hebl T v T K T : Mk51rlan8an nnra—
H (tabalan: 5.7, .0001, 41.) ya 5urnycbl nus™aH (taSalan: 0.5e5, .11e-5).

ManHuY kon5lartalar 1rne(ro5T) ya MNal8e(yol§‘on) alyraHarclan ibora(.
1cbkl kordM15b1 Mal8e - 0,12xHyony bobua Ly Ta 1 (rue cleb Naralacll.

1Yorlan8an kon8(an(alar. Motlan8an kon5laralar uylcla8l sbakllla
Klrtlalll:

con«l LLr kon5TTa_noTti=kKon5rara_ulyrtaH.

Ko ‘rcla WrM8ani1bo‘ylcba w* Wrian foyclalanlacl.

M1501umcbun:

GOBL clovble Ev b EK =2.718282:

cor5T 1on§ M =99999999;

conbl K= 765;

Yan§l iur. Ta’niioycbitypeclel yan§l L riarniklrf15b8a nnkon beracrl.
M1501 ncbun yansl CCLU LT k1rliiSh:

Typeclel vn518recl cbar COO:

CO23 511bol;

5anoycbl 1ur. A8ar bar xIM ~yTtallar8a e8a blr necMa notlan8an
kon5(ata KTV Bb kerak bo‘15a Sano\'cbl Lréan loyclalarsb TUTKLN:

enut <lur_notl > {<kon&(anlalar ro‘yxaH >};

Kon5lalllalar bullin boll6Ll kerak ya 11151alPal:51lya MUWBM T TKT,
aSar 1M1i51aHzaror Tayjucl boTTtaBa. btncM konsrallla nol MyTar oladl,
flol8anlan e5a old 1i§151clan bir8a oily, bo‘ladl

M15ol1umcbun:

ennt{one=1,1\»0 =2,1bree =3};

AS8ar 50n uyTalari ko‘rSaH1ta8an boba. en§ cbapkl 50'28a O Liy-
TaT1berllb, sol8anlarl8a 1ariib bo‘ykba 0"5mycbl 50mlar To5 uoe“yMacll:

enuTt{rero, one, lnyo};

Bu Tl50lla ayrwTaik raysmbc3a konSlaralar umylcla8l ulyTtallarT
Nabul NlaclT:

rero=0, one=1,1\\o=2;

Kon51:alllalar aralaSb ko‘rif5scla KIrklSbl baT TU TKT:

enuT(rero, one, Fror=4, in\e, Keekx}.



Bu rwsola aytwoTauk ray™sbéa konSlanlalar ani<3a81 plyrtallariu
Labnl uHacl T

xero=0, one=1, £or=4, ii\e=5, 8eeks=6;

1Yotlan8an 3anoYcll wr ka#b. 5bm Lcla8l o‘r8aruycblar, ko‘rsal-
KKbKr ya lMNoyalarclan {oyéakrwb Tntkln. Ma5alan:

enuT color (black, 8reen, yeHony, blue, reii, \ybiie);

color col=recl;

color* cp =&col,;

(*cp ==8reen) conl«"ya5bMN";

12.2. Atallar

Ar/NlTeiik ataHar. AnfteHk arallar btar ya wnar arallar8a
alraHlacl. Btar arallar8a+uo‘5bl5h, - ayw”b, * ko‘payHrlSb. / bo‘lMsb ya
% Toclnl oll3b arallan k™ racH.

Mabalan. 20/3 =6; (-20)/3 =-6; 5%2= 1,

Lpnar atallar8a vinar T1nn5 - ya vnar +; inkretent ++ ya éekreten!
- aTamarl kIracll. 1nkretenl: ya clekreteT arallan preik5, ya't ++1,
po51ik5, ya’n! 1++ ko'mwSbcla 15blanBbl T TKT. MabSalan, a8ar 1=2,
k=2 bo‘15a, 1 bolcla 3+(++1)=6, 3+k+ +=5 8a len§ bo‘lad1 1kkala bola
baT 1=3, k= 3 8a len8 bo‘ladl

>figbal atallan. NeSbal atallarl cpytan TanHuly bo‘llb, kalla >; Ki-
cbH< <; kana yok11en8 >=; klcblk yok1ren§ <=; len§ ==; len8 etab =
arallanclan borai.

Man”~xy ataHar. ManHuly artaHar | (cN2ywnk5lya); & & (Ko-
nyunk51ya); !('nkor) ataHanéan ~boral.

Kaxryainll ataHar. Karryacll atalar | (rarryaclll cHrymnka’ya); &
(ra2ryaclll konymnk3lya); n(rarryacll XOK); !(rarryacll inkor); cbap8a 54
M5b« ; o‘n88a 5urlsh » arallarlclan boral.

Ma5alan. 5kocll 101 8alen§ ya 6 kocl1 110 8a 1en8:

6&5 =4=100; 6|5=7= 111; 6/15=3=011

5«2 =20yok1101 «2 = 10100; 5»2 =1yok! 101» 2 =001 =1

OlyTae benkb ataH. Ocldly Lhytaz1 berl5b atall binar atal bo‘llb.
cbap operancll. oclalcla. o'28arnycbl, o‘n8 operancll, oéalla, 1&cla8a len§
bo‘ladt

0 ‘28arunycb1 no 11=/oc3g;

Ma5alan: 2=4.7 +3.34; c=y =F=4.2+2.8.

Mwurakkab y~yta! ben5b atall unar atal bo‘Tlb, uylcla8l ko‘nT5b8a
e8a:
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0 ’28arnycbl_nowl atal =1&cla;

Masalan: x+ =4 Ifoclax =x+4 1&cla8a ekY1\alenl;

X»=4 Hoclax= x»4 \Eola8aekYlYalenl.

8barlll atal. 5barlii atal rermar atal c3ey/lacll ya ncbt operanééan
Llora! bo‘lach: <1-1&cla>?<2-1&cla>:<3-1loéa>. Masalan: y=a<b?a:b.

12.3. Oa$(ur 8(ruk(uras51

C++ 1l1K1a81 asllr suylcla8151rmkllra8a e8a:

# < preprol5e550r cHreklyas! >

<funk3yaiar>

Yoid Ta 1n () <operalorlar>

prepro($e$s$or (MrekMyas! - claBlncla@l altabbllrlzblaml nTn§ KoTpi-

1a151ya518acka bosbsaralll.
1) #nenne - Talncla8l altaSbMnSblar wonun N01cla5rl anlulaycH.
M1501

#iieline 2EKO 0.0

Bu claSlUr kocbéagl bar blr rero 5021 0.0 bWan alrtaSblirllisblnl
b/ racl.

2) #1lnclwite<8arlayba fay! notl> - Sliclarl kMwbxonakr bHan blr&a
yel'ka21lacHS8an 3aHayba lMaybclaél MvnkSlyalarn118:1a1:15%:8 T o ‘Liallangan.

Mazalan, Hello 5021l cbop eii5b:

#lnclncle<t3{reaTt.b >

yolata>n() {

con«"Hello";

}

Ho21rg1 <layrcla bunclay yorny eskir8an. 2atona\uy yarlanl:
#Tclucle<tO8(reat >

ns8inNg narexpace

w(taTt() {

conl««Hellow;

rellrn O;

}

12.4. Operalorlar

Hola operalln. Har blr ¥oc3a a8ar n nua™a yer8ml k18151 bllan LWi-
8aba, operalOr bl5oblaracll MaSalan: 1n1 1=7 +K;
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Ixob (koTTen(anya) opera(orl. 1rob operator! balarHtayc8an
operator bo'Hb. ko‘p varrl1 (ta5alan /*bu 120b */) yokl bk 3arrH (Tasakn,
//bn 1xob) bo‘Msbl TMTK1N. 1lroblar /* ya */ bel8Mar bMan aJraH18an boba,
IcHk1 |JoylaSb8an bo‘laolTtaycl. A8ar kocl Fra8tenHT /* ya * /belS8Mar blMan
15blataycl8an alllb boMTaycll, cbunkl nning o'21 */ ya */ 8ltyollaml o'v
1cb18a ofBbl TMTKLM.

Blok. F18ural uaY58a oln8an operalOrlar \a la’riar ke:Ta-ke1rlsl blok
vieyMacll. Masalan: {1 1. § 1=0; 8=0;};

KlrwW$b cbuan8H operalOrlan. Ma’lurolnl kT#3b wucbun cT,
cbluarl5b ncbun colll operatOrMan &rlalamllacll Kuraornikeyln8) NatOr8a
o‘rnalsb ncbun enc (Yakor ox 1) 51Tyoll yokiyangl ualor 51tyoll (M)clan
Foyc3alan1Sb TnTkln.

Ma5alan: ¢ T » 1» Kk ; yok! Clll » 1; Cll » K ;

coun(«8«H; yokl con'«g; cou(«H;

Tanla5H opera(orlan.

8Nar(/ operator. 8barll lamlaSb operalOrMa ayyal 3barc tok3bHIMacll.
AS8ar 3ban robl bo'15a. blnncbl, ak5 boMa 1kkwcbl operalOr (a8ar n bo‘153)
baJarnlacll.

1 (1rocla) 1-operalOr elke 2-operatOr yok1 1l (Ifocla) 1-operator

M1501 5nn\ol1kk1lk ekanMg111HOkSblrmycbl clasivr:

#incm(le<iosireat=>

n51MN8 natekpace 51(1;

Tl taTt() {

cHarcb='T;

T(cb=="1"||cb=='0") conl« "81tyol blnary";

elkecoun!«"81Tyol no blnary";

relunt O;

}

Kal* bo‘ylcba (anlaSH operalOn. Kalk bo‘ykba lanlaSb operatOn
ylcla8l 3bakl8a e8a:

8\\'kcb(< 1Mocla>) {

cabe < 1-ulyral>:<1-operalOr=

éelinb: <operator>

.
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Kalk bo‘ylcba lanlasb operaloncla berf8an 1/sc3a Ylyuell blror case
Aywariga rmo3 kel5a, 5Sbunclan keyln8l baTTa opera(orlar balarHacH, ak5
bolWa lielfanW (a8ar n bo‘ba) 50‘riclan keyln8l operalor bajarfacl).

M1501. 81Tyolikk1k ekanM81T lekSblrmycbl (3asLUr:

#lncn<le<tO8(reat >

msiny naTteBpace $1(;

mn! taan() {

cbar cb =5’;

8/M(cb (cb) {

case ‘O’:

case ‘I': con*« "81tyol b~nary"; break;

viefanM: counz « " 81lllYo1no b~ nary";

}

re(urn O;

}

81k1 opera(orlan. 01c/n8l sWarll 3M umy Icls8l ko‘nT$b8a e8a:

«b/le (<®bar4>) <sik! (ana$i>;

OM1n81 3balH 51kila oléln $barl rek$blrllacH keyin 1o $ball yol§‘on
bo‘18uncba 51klianasl baarHacH.

M1801. 81Kl yorclarlcla o‘n8acba Sonlar y1§TcH51T bl50blasb:

#1cln(le<to8(rear>

nBT natespace $((;

in{taw () {

1 1=1, 8=0;

\yblle(l< =10) 8+ =1++;
cou(«B;

relurn O;

}

KeyT8r 3larll 3sM uyunyx3a81 ko‘nw5b8a e8a:

o

<8lkl (ana8l>;

\ybHe (<8barl>);

OlWn $Iil:amebl balarllb. ke\T $barliek$birHalll. 81k11o $ball yol§‘on
bo‘lTa8uncba ayoT eladl

M1501. 81Kl yoriiatlcla o‘n8acba $onlar yT& ancHST 1bl$oblah:
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#lnclnine<l108lreaw >

n*»T8 natexpace §(1;
mn(rain() {

1n( 1=1, 8=0;

o 8+ =1++; \yblle(l<=10);
cCoOn*«8;

relurn O;

}

ParatelrH mkl “mylcla8l ko‘rillb118a e8a:

{or(1-l'o(la; abarl; 2-Vo(1a)

8lk1 (ana8l,;

Ayyal Miiséa balanlacl ma. o Bbai yol§‘on bo‘lta8mncba 31kl lamebl
ya 2-Ifacla baJanlack. 1xidyorly 1&cla bo‘6b bo‘HBbl TmTkln, lekin nlatl
ajralnycbl yays «;» bo‘Tsbl 3ball..

M1501 81Kl yoriiatWha o‘n8acba 50nlar y18‘ 1115l b15oblash:

#lnclnne<i8lrear>

UMn« natexpace «1(1;

1n( main() {

T(8=0

ror(ln( 1=1; 1< = 10; 1+ +) 8+ = 1;

conl«8;

re(urn O;

}

51liclabn' necba pararte!rnlng yo‘1lamssl:
#T1clucle <108ireat>

n8ln8 natexpace 8{i;

w(rtarT()

{

lor (IN(1=0,]=0; 1<3; 1++,1++)

con(« "K" « l« « ]« enil;
re(urn O;

}

§lkllana51 bo‘3b bo*18an bol:
#ancm(le <w8lrear>
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uSLME naTespace Hcl
T(TaT()

for (1( 1=0; 1<5; conl« « 1 ++«encll);
re(urn O;

}

OU4bb opera(orlarl. OY15H operalor! bosbMawbTt 3barl512 nraHsbn!
aral8a O5blracH.

AS8ar 51l clayoT eTr13b Searf 1M 51Kl o‘rlazlcla lek3blrlSh rarnr bo4sa,
break operatOrMan loyclalanlsb “mlay.

Ma3sabn, cbek512 51kiclan break operalorl yorclarlcla cbll[156:

#lnclmne<108lreart>

n8T18 narte$pace §((;

w(rtaln() {

1n( 1=1, 8=0, n=3;

n\'bNle(1) {Ir(l1>n) break; 8+ =1++;};
con(«8;

re(urn O;

}
5bn c1a50r l'or operatOn yorc3arMa:

#rclucle <o $(reart >

n8Iin8 natespace 8(i;

In(taln() {

in( 1=1, 8=0, n=3;

ror(;;) {Ir(l>n) break; 8+ =1++;};
con(«8;

reiurn O;

}

8lkicla keyT8l keral'5lya518 o4l5b wucbun con(wwue operatOrMan
loyclala T lacll.

Mabalan, ucb8a ya bebSb8a karrall bo'lta8an 50nlar y181ncH51nl
b150bl1a5b:

#1clucle <108(reat >

n8w8 narexpace 8(i;
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Taw () {
n( 8=0, n=7;
For(w( 1=1; 1<=n; 1++)
T ((1%3 ==0)||(1%5 == 0)) conVnue;
8+ =1
}
conl«s;
relut O;

}
12.5. FoyihalanmnYcbl Mink8lyalarl

funksya 1arlii. funk.5lyaw G+ nHga ~nyllasl 1kk1 ko'nmm)EHc]a
yarasb TMTK1n:

= bo5rla Wrlarc3an b T;

e laalllr baJarMnycbit 11r a 1TonH.

Funk5lya 12'rking urtwmny Ko‘riMskl ~vylcla§lcha:

<1ur> <lunkslya nolu=>(<lorTtal paraTteiriar_ia’'nn>)

fForTa! paratelrlar8a 1171l berf8ancla nlar8a bosblangYcb Lilyrarlarl
baT KO'rSaHHSb1 T TKT.

funkS1lya ~aylawycbllfocla ~yTall Funkelya larebicla remrn <l&cla>;
operawrioi™all ko'r3alllacll.

funkelya8a Turojaa! ulll6b ~nyn3a™toba atal8a osbHMaclT:

<fFunk»lya noT1> (<bayllly parate(rlar ro‘yxaii>)

Ma3zalan:

#incmme<ioslreat>

MBLLE naTteapace 8lcl,

roa( TT(Moal a, Hoa( b)

{

I (a<b) re(urn a; eleere(UT b;

w(Taw()

{

floa*y =6.0, r;
r=7171(3.3.y);
conl«r;
rellirn O;

}



funkslya l1arllicla irtal paratelrlar 1MMClAPal5lya yllT3b]. ya'ni

bo5blangYcb Aalytal:larkoT5anH5b1 T TKT. By paratelrlar 1mi151aH2a151ya
AlnTa8an paratelrlarc)an keyT kell3b! 3ball.

M15o01ucbun:

#wclncle <108(reaw >

n8lne narexpace

fdoa( T In(Hoa( a, oa( b=0.0)

Ir (a<b) re(urn a; else refurn b;

}

w(Taln()

{

floa( y=6.0, 2;
2=T1 1In(y);
coun(«r;
relvrn O;

}

AS8ar Munk5lya becb sanéay slytal: saayrartasa, vning Lrl yoi cleb

KO‘rSanlacH.

M1501 vcbun:
#lnclncle<i08lreaT>
n51n8 nateapace $(1;
yolA Pruw ((w( n)

{
ror(w(1=0; l<n; 1++)
coun(«"8alot" « erncll;

}
EnTtaw ()

{
Prin((3);

re(urn O;

}

Bn cla5llr bajarlli3bl ekran8a ncb talla 3alot! yo2ll5b18a oHb kelacH.
Pro(o(lp. A8ar éanllriia 5unkSlya larll Turolaalclan keyln berlNa,

yok! Mmnk5lya bo"bua Saylcla ~oyk”bean bo4YMa. Turolaalclan oldin 5Sbu
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rink$yanTE£ protOip! Joyla$H8an bo*Hsbl kerak. ProtOiip 1'mnkblya notl ya
M)rral paraterHar Lrlariclan boraibo‘ladAl fortal pararelrlar norlarlnl
berib $barl etas$.

M]$ol ncbun:

#71clucle<l08lrear>

uslMn2 natespace 3(cl;

TrnnoO

{

Hoa( Tw (Moa(, Moa();

foa(y=6.0, r;

2=T11n(3.3, y);

coun(«r;

remrn O;

I
Aoal TT(Aoa( a, doa( b)

< (a<b) relwurn a;
re(nt b;

}

ProS8ecluralar. funk$ya8a pararelrlar uylytal bo‘ylcba wralllach.
Funk$yaea pararteiilar ulyrallarl vraillsb) ba”k]y paratelrlar ~yral:la-
r 71Munk$ya lae$lcla o‘r8ariin$b wkon 1 bertaycl. Bu Tmattonibal
ALUS$b ncbun ko'r$al:kicblarclan foyclalanlSh T TKT.

Ma5alar:

#lnclnire<l108l:reat >

u$lng naTtespace S,

yolcl cban8e (>n( &a, Tl &b)

{

in(r;

r=a; a=b; b=r;
}

In(taw ()

{

In(a=1, b=2;

cbans8e(a, b);



conml«"a="«wa<<"b="«b;
relvrn O;

k

1nlayn Mwnk5lyalar. Oaslurcla MvnkSlya rar!anSancla kowwpHatOr
Mink3ya kollni brr wana waSblna kKoéi8a oYkaracH ya cla5lur8a
TaYntoMarw 5lekka Joyloycbl 1M5rmakSlyalar uoSbacll. AreuTeniiariu
5lekka LO'5b15b, iiTk51lya8a 0415b ya say(15b TaSblna yasrlll olaal

C ++ koTpWaton 1nHne, 5021w mncbrarea, balarHwycbl Mayl8a bar blr
Mnk51lya8a Turojaal o‘rni8a MNink5lya operalOrlarlil uo‘yacH. Sbunclay ullib,
ra™ur enekryH81n1 0561115 Tn TKT.

Ma5alan:

#lnclucle<108ireaT >

#1cluie <talb >

n5w8 nartespace 81,

wHne noa! blne(doa{ x1, noa! y1, iioa! x2=0, iioa! y2 =0)

{

relvurn 8ur((po\\(x1-x2, 2) +po\\(yl-y2, 2));

}

w(Taln()

{

noa! a=1.0, b=2.0;
roa( 2=blne(a, b);
con(«"2="«r;
relunt O;

b

Bu claSllrcla Inlayn Mnk51ya kK1 nvura ora$lcla8l ta5olranl yayraracH.

funk8lyalart ~o‘$bltcba yukla$b. funk5Slyalarnl ~o‘Sbuncba
yvkla$bclan Tausac! blr xIM noTMN vnk5lya8a bar xH LUrM o‘r8arnycbl-
lar bHan Tnkyaa! ~Ub. My Ta1 ollBbeHr. Kowpllaror baui™y pararerrlar
ro‘yxarl ya [unk5lya cbauT84 a5051Ma uaysl fFunk$yani cbaulllSb
keraklNngiio=21 amiflay<3l

M1$ol umcbmn bar xH o‘28armycbllarnl ko‘payrll15b wucbmn “wylclaSl
Mnk5lyalar k1rll18an bo‘151rt

#lnclucle<to3Creat >
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#wclucle<ta(b >

n«In§ natespace 3Ic3;

Boa( T!n(noa( a, ioa( b) {
llI{a<b) re(urn a; elxe re(urn b;
1

M(7 n(n{ a, In(b) {

Mi(a<b) re(urn a; else rellrn b;

'}r (Taln(

{

In(a=1;

oa( x=4.5;

In(T =T In(6, a);
Hoa( c=11n(5.0, Xx);
conle "1 =T < <
reldrn O;

h

c="«c,;

funk8lyalarw yo‘8bltcba yuklasb ~oHlalan

1 Funkslyalar bHra ko‘rlm5S 50ba3l8a 1e813bH bo‘H3b11021T.

2. funkSlyalar pararel;rlarl ko‘rcla 1vH18an syTtaHar8a eS8a boH3bl
TMTK1n, lekT bar xH ntkslyalarcla8l bH xH parartel:rlar blr xH ulytal:8a
e8a bo‘HBbl kerak.

3. Aear lunkblyalar paratelxlan 1arlii ?aual con6! TocHiikalorl yoki
Hoya Taylncll8l bHan fary ~H3a, bn fFunkSlyalarnl so‘Sbltcba ymklaSb
TUTKT eTab.

Mab5alan, koTpMalor T1&A(1n1&, COMSL:ANL:&Y...} ya

nrf(rl, 11:){...} - I'vnkblyalart ajrala oltaycH.

Keknr81lY Tlunk5lyalar. Kekur51lY lmnkSlya ivieb o0‘218a 0721 Turolaa(
~MunycM M'vink51lya8a ayllacll.

M1501 ncbun lMaklorlalnl b15oblaSb MnkS1lya51l kelll raTi2:

#lnccle <toxCreat >

M3WE nartespace §(if;

w( {aclonaXT( n)

T (n'=1rewurn n * lac(onal(n-1);
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el$e relurn 1;

w( waw()

{
coun(«Fac(orlal(3);
re(urn O;

}
12.6. Ma$$1yiar \a $a(rlar

Ma$51\1arnl (a’nfla$b. MaS51\' InclexS 1 d'28ancl11clir.

Ma$5rytng ~oééa T'nii:

<(unr> <o‘28aru\'cbl nolw » [ <kon$(anla 1rocla>]=<TK3tOHXxa-
(or>;

Ma$$n Ming Inclexslar "y taH bar clolr O clan boSblanacll.

Ko‘p o‘lcboyH Ta$$1y TK$lala{blya MlUn8ancla TaS51YIANg blnnch]
Irclesl chbe8arabl Ko‘rSaHM$bl Sban eta$, lexin Lol8an 1nclexslar che8ara-
larl ko*r5a(l5bl Sbhall.

M1501 mncbun:

T ( a[6]; ioa( b[8], c[100];

(louble(1]] ={1,2,3, 4, 5}

(A [20][10];

w( A [30][20][10];

(A [3][3]1={0.,1, 2,3,4,5, 6, 7,8, 9,10, 11},

T ( A[ ][31={{0,1,100}, {200, 210, 300}, {1000, 2000, 2100}};

8a(rlar. 5a(rf kon$lanla 1KKLIK uay5larS8a oln8an 51tyollar kecTa-
ke(M81cHr. Sarrll kon$lanla oxI8a ayw Tamk ra\lsbcla 5a(r ko‘cbw$b “\n'
51tyoll ~o*ShllacH.

8a(r LyTan 51tyoll kon$lata bo‘l8n $mwyoll Ta$$ly SiFcicla
la'rilanacH.

Mi1501 ncbun:

cbar capial[] ="TA8HKEL1UT";

cbar capinall] ={'T', 'A', '8, 'H', 'K', 'E', =, 'T', \n'};

cbar A[ ][9] ={"Ta8bken(", "8awaruyan(l", "XKa"};

MaBsaMar ya 5a(rlar Nrmnk$iN\a parawe(rlan 81rakla. Ma551\1lar Ho\a
bo‘ylcba vravllacH, ya’ninlarnt8§ ylytaH vnkSlyacla o‘28ar15bl TMTKAM.
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M1301:

//1a551Y eeTen tar15mtTa51M1 bl50blashb

w(knT (InCn, 7( a[)

{an( 1, 1r( 8=0;

lor(1=0; 1<n; 1++) 5+=al[l];

reurn §

}

8alrlar paratelrlar Sifalicla cbar[] Inicla8l blr olcboyH Tta55l1ylar
Sllalicla vranMsb! TuTkln. Bu bolcla Salr vvmmld81M anly, kor5allsb Sbar!
eTas. Mi1501:

//51TY0Marl 50M1M1 b150b1a5b

1n( 8(r(en (cbar a[])

{1 ( 1=0; \ybHe(a[1 ++1]);

reurn %

}

funkSlyalarcla Ta55lylar ar8utenl: 51&icla 15HlallBancla wnlarnTt8
b|rincb1 Iladl chbeSara51ML Ko‘r5allsb Sball eTas, uwol8anlanwng cbe8a-
rablil koYsa3b Sball.

M1501:

#inclnne<108(reat=>

n$w8s naTtespace 8(if;

1n(coun(_FatHy (T ( n, cbar a[J[100], cbar cl]) {

1n( 8=0;

lor(1=0; 1<n; 1++) I (8(rctp(a[l, c)) C++; re(urn 8}

T(T1aT() {

$bar c[[="TASBHKE]UT";

cbar a] ][9] ={"TASHKEXT", "8SAMAKOA~B", "X1YA"};

cou(« conn(_laTly (3, a, c);

re(urn O;

}

8a(rH Twnk8lyalar. 8a(rf MvnkSlyalarclan foyclalanisb wicbmn claSlurSa
<5(M1MN8.b> 5arla\ball laylnl nla5b 1021T.

8a(rcla 51tyollar S0MMM11150b1a5b ncbun Srilen fFunkblyaslclan Moyclalanl-
1a& 5lrlen 5alrcla8l 511\ollar S0M NaylaracH. 8a(r OX1rill bHcHruych! moll
31tyol bl50b8a klrtaycrll.

8a(rclan nnxa oH™b ncbmn 5(rcpy MinkSlyaslclan foyclalamllacH
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funkalya 51rcpy SaTr Sllbollardnl é51; 3alr8a nu3xa olad/ ya debl 5a'r
Hayraracl.

Salriamil nlaSh ncbun srrcar LLnkS1ya51clan y<lalamlacil

B Tr1rcb1 clesr 3arr ox1M18a 3rc 5alr 51tYollarlll vilaych.

Marya v2vnn81 Srrlen(clesr) +51rlen(sre).

S5arrlarl 50H5brirlsh ncbun 3crcetp JirkSlyaS1clan loyc3alaniecll

LLink51ya 51 ya 8 3arHarw 1ek51ko8raiik 5ob5brira<il

Paylaracl8an Alytarl:

narya<O, a8ar 51 <52

narya==0, a8ar 51 ==

narya >0, a8ar 51 > 52

12.7. Turlar bMan 1$bla$b

Turlarn! KekT3b. Turlaml kektrr3b (lype ca511n8) TaumnT lcla8l
o‘r8arnycbl bosbua LLirc1a8l My Tar “abu! sf8ancla loyclalarlacH. Ba’21 wrlar
ucbun k1M a\rotarlk raY15<3a baarlflacll. AyllTarlk rvrlaml kelllnsb
o‘28arnycbl WM balrti~yTart 5a™asb8a yerarll bo'l8ancla baJarllacll. Bu
)arayon ken8aymn£b NecleTn£) yok! ymk3akl1ll5b (protoinon) cleb aralacH.
Cbunnkiklcblk rarryaclll wr kala rarryacll wr8a ken8ayrirlacil. Bn bolcla
LWrlarnl ayrotarlk kekll15b xay"™517 cleb aralacll Masakn, inr rarl cbar
mricla8l Ly Taar 5a™Masb8a yerarll. 5bunt8 vcbun mrlaml keMrl5b ralab
alllntTaycl. Tebkarl Jarayon HOrayrwsb (narromun8) <leb araladl, cbunkl
AyTarni o‘28arrwsb ralab el Bu bolWa rurlart ayrotarlk kek115b
xaylll cleb aralacH. Mab5alan, baullly rurnl burnn rur8a keklrl8ancla kabr
A15T 1a5blab ymborTlacrl.

Atallarcla rurlart aylOtaHKk keKT3b. BTtar anwner’c artallar
balarl8ancla rirlaml kek115b uny#asl ~olclalar e5051cla atal8a obHIMacH:

= clolr 3borr ya cbar rlarl Tr rurl8a kexklnlaclT,

= a8ar operanilarclan bn 1on8 run8a re§15bM bo‘13a, 1kklncbl operanii
baTt 1lon8 run8a kekHMacl ya naryabaTt 1on8 rirl8a re§15bMN bo‘ladt

= a8ar operancllarclan b1 Hoar rurl8a re815bIM bo'15a, rkkricb] operané
baT ioar rurl8a kekHMacH ya narya baT ioar rurl8a 1e813bIN boMacrT;

= a8ar operancllariian b clovble runga re§15bNbo 15, 1kkTCb1 operanc!
baT <Bovble rmn8a kekHrlMacll ya narya baTt ouble ruri8a re§15bl bo‘ladt

= a8ar operancllaréan Mri 1on8 clovble rmn8a re§15b bo‘15a, rkkrich!
operanc! baTt 1on8 clovble ruri8a keklrflacll ya narya baTt 1lon§ clovible LLM8a
re§15bM1 bo‘1ad1



1loalar(lJa (MHarw ayCowaiik kell«nub. A8ar 1&clacla 3boll \a 11
Inrl<1a8l o‘28arnyYcbllar 15b1an15a, bulvn 1&cla Wn il 8a koYarHacH. A8ar
Wadlacla blror o‘28arnycbl Iurl 1on§ bo‘l3a, bullin Vocla LUl 1on§ LUr§a
koYarHacl. Ko‘rcla WW1W8an bo‘yicba baTTa burvn konblanlalar ir LWri8a
e8a cleb MaralacH. HaTTa bulln konzlanlalar oxTiclab yok1 151tyoH LWr-
8an boMs3a, 1on8 LLin8a e8a.

AS8ar 1&cla ihoa! Llincla81 operancl8a e8a bo‘lka, bullln 1&cla Aoal Lri8a
koYarHacH. A8ar bHor operarnc! closble LLIri8a e8a bo‘13a, bullln 1&cla clovble
LWri8a koYarMacii.

Turlar bflan 1%loycblatalar. TuHarw o‘28arHrl5b ataH “wylcla8l
KO‘rlnisb8a epa:

(W r_noT1 operané;

Bn aral operancHar ~yTaHn1ko‘rSaH18an LUr8a kelHrl5b ncbmnn 1561a-
HlacH. Operanc! SlMl1<la konzlanl:a. o‘rSarmychl yokl “ayslar§a oHnSan
1&cla kelBbl TM TKT. M13ol mcbun (lon8)6 ataH konS(@nla ™y Taiuu
o‘28aHirtTa8an bolcla operaHy xoHraéa eSallaSan bayrlar 501w 05blracH.
Bu T1501cla kon5lan'a lUn o28arta8an bo‘13a, (clovble)6 yokl (ioal)6 atal
korzlanla icbki1 ko‘rABbI baT o‘28aritracH. Kana bullin 3onlar baslaly
Lr8a kelHr118ancla, 5onning an®yHsg1 yo‘soH3bl TMTK1n.

Ma5alan:

n! x=1.7+1.8;

T! y=(1n1)1.7 +(1n()1.8;

Bn arallar baJanH5b| ralysbl<la x o‘28aruycbl LiytaH 3 8a, y 0'28a-
rmycbl ylytaH 1kk18a len§ bo*la<H

Turlarnio‘r&rlMS atalTT8 ratonayly 5SbakH smwl<l1a81 ko‘nT3b8a
e8a:

funkSional: Wr_notl (operané); TaSalan: 2=clonble(l);

bekln bu yaranllila™al bH 50'rH LWrlar8a uo‘Mabb Tv TKT. MabSalan.
1on8 clovble LLrl18a ~o* 11ab bo* 1tayc/l.

XoHra<1a81 ba]tnl bl5oblasb 512eolrataHTN8 1KK1ko‘rimabl Tay)mcl:

812e0lMTocla Tabalan: 512eo0l(3.14)=8

Slreol (WUr) Tabalan: 512eol(cbar)= 1

§bunl 1aKicllab o'M5b 1021Tk1, 5120l MNKS1ya51 prepiu!5e550r Layla
15blasb Jarayonl<la bajarllacH, Sbvnlng wicbun <dsSllr bajarlHSb Jarayonlcla
yaullalab eltaycH.

M1501 ncbun:

512e0F 3.14 =8
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812e0r (3.14N=4

8»2e0l3.14b=10

8»reofl(cbar)=1

51reol(clovble) =8.

bokal ya §lobal o‘r8armycbllar. C++ uHiia o‘r8arnycbl lanii alba«a
blok bosblclaloylagb15111 3ball eTab.

0 ‘28arnycbl Tay]ucllk 5obabl ieb, &bwm 0"28aruycbi8a ajrarH8an
XOHra Tay]uc! bo‘l18an iiaslr LI15718a aylllac/l. 0'28armnycbl ko'riisb
5oba51 <3eb, o‘r8armycbl Ay Ttaini1oH6b Tn TK T bo‘l18an cladur ~15rT8a
ayMlacH. BHor blok(la ra'rllan8an o‘r8armycbl Ilokal o‘28armycbi
ieyHacH. Har ~anéay blokiian TaSbsancla ra'rilan§an o‘r§arvnycbi §lobal
0‘28arnycbai eyllacH.

bokal o‘28arnycbl Tay]JuiiHK ya ko'nT$b 30bas! (aMlWan. W 3bu 1a‘nl
|oyla5b8an blok ox18acba bajarflacH.

Ta$b™M blokcla8l o‘r8aruycbl noT1 5bu blokcla Joyla$b8an yok1 Sbu
blokc3a81 cbk1blokcla o'r8armycbl noTibHan bH XM bo‘1Tta5H81 Kerak.

Olobal o‘r§aruycbl Tay]uc!Mk $obaSl Ta‘riMlan. :o cla5lur ox1n§acba
bo'lacH. A8ar lcbkl blokcla81l o'28arnycbl notl §lobal o‘28armnycbl nmorrm
bMan bl xM bo‘l$a, lokal o‘r8armycbl ko'1MM15b 30babSlcla 8lobal o‘r-
8arm\cbl8a kyalliikal$lya operalorl yorclarl(la tTunyaa! uyll$b TnT-
K1

M1501:

#lnclucle <105(reat >

151MN8 natesipace 81if

w( 1=5;

T(TaT()

{

w( 1=9;

coun(«l«encly,;

comn(«:n;

re(urn O;

}

Ka(ua:

9

5

1Yotlar larosi. C++ HHcla notlar larofl (nate3pace) Texani2ili
Moyat blr necba 5obalar8a a™allbb nnkoTw beracH. TMotlar 2051 eYon
uLlU$b ncbun nate”pace kaH1 $o‘21clan FoyclalaniacH:
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nare8pace<lclenlllkalor> {[<e’lon >1}

Eng; yu~on ko‘riMisb Sobasl §lobal noTlar 2051 cleb alalacH Olobal
noTlar !laro5wa turolaa: yllsb Slnrabisl

::81obalMoT:

5ranclarl notlar Maro51 Slc3éeb notlanach ya C ++ 5STanclall kulllbxona-
lan8a klr8an baTTa noTtlarT o‘T 1cbl8a olach.

Maszalan:

#1clniie <to8lrear>

#1clucle <81nn8>

n8T8 nate8pace mcl;

1M T a In(\01()

{

§(rT8 narte;

counl« "\¥ball8your nate Ty lorin?" «encli;

CT» narte;

cond« "\nHello 81r" « nate.c_8(r() « encly;

relvrn O;

}

0Olobal notlar FarosMan loyc3alanlb, bu clabml yo218b ncbmnn 8lobal
rmx5al bensb operatorMan foyclalawSb 1021T bo*lach:

#inclu(le <io8lrear>

#1clncle <8lring>

I tarT (\0Lld)

{

5(c1:5(01Ns narte;

81n::con(« "\¥ba(: 18your nate Ty lorin?" «8lcl:en(1l;

§(i::clm » narTe;

81(1::coml« "\nHello 81r" « nate.c_81r() « 5lcl:encly;

rellrn O;

}
8bunclay b Sranclarl notlar a2061clan loyclalanlSh clabllirlaShl

yenWa3bnracH.
12-bob boylcHa vayolaT

1 O ‘28aruwycbHar ~anclay l1arllanacH?
2. A5051y wrlarn! ko‘rSanns.
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©

Oanéay konzlanlalar wayucl?

. Awallarw Ko‘rSaHns.

8alr Slillyo1H ue551Yclan sianclay lany, uflaci?

Mas33Marw 1nkslaH?al51ya vBLlardMm koT5aHnNS.

8alrlanu 1M151aHal5lya ¥V 13b vEllarlit koT5aHns.

Oanclay ylllb Tas51Ylar fortal pararte!rlar SifaHla 1551aHH1 TUT -
KT?

Turlarw kelrirlsb ~oklalarT ko‘r5aHns.

T orlllar V12051 nita ncbmn 15b1allibo ™

12-bob boykWa (opxHrna/ar

Benl8an ep3 anlalkcla untutly ball 1/n bo‘l8n kerta-kelllk
y1&*1nBIM bl15okloyclll clabinr InrlnS.

. 11tuTly balll x/n! bo*18an kelTta-kelHk n la balll y1§'In1Bim bl5ob-

JDychl clablr m21n8.

K1rll18an n la 50n sally o‘Suycbl ekanf81nl lekslUwycll cla5lr
yaraHns.

Kirllléan n 51tyolclan necbla5l vnH barf ekanHénn S\ylicb operalorl
yorclaricla b15obloychl clablur m21n8.

. Kekur51lya yorclatlcla PaSkal wucbburcba8im b|5Sobloycbl LLUNkS51lya

L21n8. Bn lvnk5lya yorclarlcla wmcbburcbaknl ekran8a clU/awycll
LWnk51ya LW21b, clablucla MoyclalanTs.



13-bob. 8l FbAK YA OBYEKTbAK
13.1. 8(rukuralar

Srrukldra - bu T1a'lutollarnl blr buwn notlan8an eletenllar
roplarl8a bkkebunsb. 5lrukllra elerenl:larl (tayéonlar) bar xW Llrcla
bo'HBb1l T 1 T K T \'a ular bar xH notlar8a e8a bo‘Hsbl kerak.

Su-vkrmraH Wr upylcla8lcha atylanacH:

81ruc{ {<la’'niiar ro‘yxa{l >}

5Srrvkwracla, albaiia, bTa koTponenl:a bo‘Hebl kerak. 8rrukllira L~
M<1=8l 0‘28arnycbl smyllla8lcba larllanacH:

<8lruklura_notl ><o‘r8arunycbl>;

51rukwra Lncla8l o‘rSarvycbl larllan8arla 1nk5la2al3lya A1HSH1
TUTKT:

<8lruklura_notl > <o‘28aruyclll>=<lnun8laH2alor>;

S5lrmkwranl tk5lalM2al:51yalaSb wucbmn vnln8 eleteniviarl ylytaiarl
8uran uayslarcla {aY51anacH.

M15oVar:

1 8(rmuc* 8l(len(

cbar nate[20];

1N( knrs;

roa! ralTs;

h

5lnclenl 8={"Ourbonoy", 1, 3.5};
2. 8(ruc!

{

cbar nate[20];

cbar 111e[30];

fAoa( rale;
letployee={"A8buro\", "{Hreklor", 10000}

8(ruk{uralarw o‘21a8b(1MNM8H. BH:a W rMTa wrcla8l o‘28arunycbllar
ucbnn 0°21a56M15 operal5lya51l atuylan8an. Buncla bar blr eletenlclan
nnuSxa olnacH. MaSalar:
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8 (wlen( 88=§;
8(rnk(ura eletenllan8a Turo)aa(. 8lrvklura eleten!lan8a Turo™aa!
anipan8an 13 T 1ar yoriiatMa ba™arflacH:

<8lruklura_notl=<eleten(_not!1>

Ma3zalan:

eTployee.nate - "Asburoy” ~ytal!8a e8a bo‘18an o‘28awwycbl;

etployee.ral:e - 10000 "y Ta 18a e8a bo'18an bullin wmrc3ag1 o‘28arm\'cbl

Puylclaél rwsollla fFarocla ber8an m™Mayly ]15mnl  1asy1rlQycbl
koTponenlalarl ]137 Tab5a3l ya koorcltal:alanclan Iboral: 8lrukllra
KIr11:118n bo‘Mb, Tk]lawng koorcllnalalar Tarka2i8acba bo‘18an TaSola51
bl50blangan.

#lnclucle <o 8(reat>
n8Ilng§ natexpace §((;
#lnclucle <talb.b>
8(ruc(

onble Ta88;

rioa( coorcl![3];

} poT(={12.3, {1.0, 2.0, -3.0}};

mn(taT()

{

in(y

rioa( 8=0.0;

For (1=0; 1<3; 1++)

8+ =poln(.coorii[l]*poln(.coor(l[1];
coun(«"\n Ta8ofa="«8ur((5); re(urn O;

}

8(rmk(uralar ya mnk8lyalar. 8rwkllralar 'mnkSlyalar ar8utenrlar!
SiFaliclayok! Wnk3lya Naylarvycbl ulyTal! SiFalicla kel13b! T TK T. Bunc3an
1aBbuarl, JITks”ya ar§utenll 51Micla 51rukllra Lcla§l Ta33K’ kellsb!
TUTKT.

M1501 ncbmnn koTpleks 50n TtoclulT bl50oblasb clabllrii kelmraTl2:

(lonble Tonl(coTplex a)
{re(urn 8~r((a.real*a.real +anta8*anta8g}
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1kl KOTPKK3 30mn y18 Irel15h b150b1a5b Mvnkblyasl:
coTplex aclcl(cotplex a, coTplex b)

{coTplex c;

c.real =a.real +b.real;

cnta8 =anta8+ bnrtasg;

relmrn c;

>

M 1501
#1clucle<toslrear >
n8ln8 narexpace *cl:
51rucl perxon

{

cbar nate[20];

in! year;

h

per3on 01i_per50n(per80n a[], 1rd n)
{

L
perkon 8=a[0];
lor(1=1; 1<n; 1++)
1l(a[1].year=5.year) x=all];
re(urn 5;

}
MOICL plr1fl_pel80M(pel80r1 3)

conl«'"nate ="«8.naTe;
conl« '"year ="«8.year «encll;

}

wlTaw ()

{

perxon a[] ={{"8TN", 34}, {"bobbr, 45}, {"pn", 56}};
person 8=0LU_per80n(a, 3);

prinl_per80n(8);

reut 0O;
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funkslyacla blva 3lruklvra 1uwdcss8l o‘r8armycbl ~MyTtaHw o‘28aM1rish
TU TKIN eTas, lekin t1ab51Y elerenl:larl uy Ta 1M10‘28arHrl5b TMTK1N:

#wclu(le<108(reat >

n8ws natekpace 811,

81rucl gooc]5 {

cbar narte[20];

1on§ price;

fAoa( percen*;

h

yol(1cban8e_percen!(800(18 a[], w( n, fAoa( percenl)

{
w(1;
for(l=1; 1<n; 1++) a[l].percenl=percent;

}
yok! plriril_g00(8(800(18 8)
{

conl«8.nate«" "<<8.prke«" "<<8.percenl«en(1ll;
b
yoll all_pnn((§oo(15 a[], In( n)

w(l;
lfor(1=0; 1<n; 1++) pnn(_8oo(1$(@[]);

h

In(taln(

éOOVIB a[] ={{"8r 11", 34, 0.5}, {"bobb1", 45, 0.7}, {"pk", 56, 0.8}};
all pnn((a, 3);

cban8e_percen((a, 3, 0.5);

all pnni(a, 3);

InlN; Cln»n;

reld v G

}
13.2. 81nl 1a’ril
sinl s(rmkwra (n3buncbasl ken§ay(tasl mralina. 3Tiarw en§

3ocicla bolcla upyllla8lcba 1abylrlasb TUTKLM:
81nF-kaHin 81nF-3onl {koTponenlalar ro‘yxall}
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koTponeTalan 3ocMa bollla Wrlan8an Ta ’lutollar ya Mink5lya-
larclan borar bo‘lacH F|8uraH saY5lar8a ollnéan koTponenralar ro‘yxan
51l 1anab1 cleb alalacH 8T1M§a 1e815H1 MmnkSlyalar koTponenla-/ITkS1lyalar
yok151m TunkSlyalarl cleb alalacH.
51nfkalll mFauniia 31rncl x12tal:cbl 50‘rl A3bkulM3b! TMTK1N. Ma3alan,
unyMast kon51mmk5lya kotplek5 50M 51Nl kirkacH.
S51tvor cotplex

(lomuble real;
(lomble 1Tas§;
yok1cleiine (clovble re =0.0, iionble 1T7=0.0)

{

real=re; ltag§=11;

}
Y011 cl15play (\ 01/)

{

con<< ="real ="«real;
conl< ="lra 8 = "« lras§;
}

k;

5rruktraclan b 51TNT8 Fa” 5bukl, koTponeTa Ta'lurollarclan
(real, wa8) 1abbuarl kkma koTponella Mvnk3tya (cleiine() ya (H3pkyO)
KirkM8an.

Bu k1nH18an 51nl o‘28arunycblMar mri c3eb Narall3bl TnTkln. Bu Wrlar
yoriatMa konkre! obyekllarnl cuylcla8lcba yazyuHasb TUTK1N:

M1501 ncbun:

cotplex x,y;

cotplex cMT[8];

811M8a 1e81501 obyekHar upylclaglcba rasylrlaracH;
S5wrlr-noTtl.obyek*-nort
Oaswriia obyekr koTponenra5l8a upylcla8lcba Tunyaa* ullab TnT-

51M-notl.obyekl-noTl:: KoTponenla-noT! yok15oclclargnboWa
Obyekl1l-notl. EleTten(-notl

M1501 ncbun:

xX.real= 1.24;
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xnTta8=0.0;

cHT[3].feal =0.25;

M17[3]1Tag =0.;

57f8a le§13bll funkb5lyalarba unylcla§lcba Turo”aa! u™MnacH:

obyekl-noT1lCunk8lya-nortl

M1301 ncbun:

X. cleline(0.9) (Bn boWa real=0.9 ya a8 =0.0)

X. cleiine(4.3,20.0) (Bu bolWa koTpleks 3on 4.3 +1*20.0)

cb3play Funkblya<. exran<la koTpleks 3on ~yTaHanw 1a5y1riaycH

Kotponen(a o'r§arm\cbllar ya Tunkmyalar. 8TF kKoTponenTt
o‘28arnyYcblari 51&11cla o‘28arunycbllar, Ttab5lylar, ko‘rsalklcblar 13:1all-
Mbl TnTkln. Eletenllar (arlian8ancla 1M151aH?alSlya NMU3b Tu TKT
eta5. Bunln§ 5ababl 5bukl, 5T ncbun xofraclan Joy ajraHltaycH. KoT-
poneta eletenllarl8a koTponenla lwnkS5lyalar cxlaH Tun”aa! ulln-
8ancla. fasal notlan 15blarflacH. 51nHan rasbuarxc™a 51nF eletenHan8a
eta5 obyek! eletenllarl8a turolaa! MU3sb T TKT. By TMrolaal:iKk1x1
bo‘ISbl TMTK1N.

Obyek(-noTl.EleTten{-noTl.

8TF eleteniian 51nfF8a leél5bl funk3yalaricia 15blaHBblclan okMn
1a'rian8an bo‘Hsb18barl eTas. Xuc3cH sbunclay bir FunkSlyaclan baH a'nii
berMra8an 1kklncbl funk5lya8a Turolaal yllsb TmTK1N.

Kotponenlalar§a Tturojaa{ bu*nuylan. Kotponell alar§a Turolaa!
buylk}l Turojaal Spel5iiikalorlarl yoll aTt*a bo*b*arfacH. Bu 3pel:5Mikalor-
lar:

pro(ec(ec) - bltoyalangan;

prilYa(e - xusu5ly;

pubHc - NTUTLyY.

HlTtoyalan8an kotponenlalarclan 51ndar lerarxlyabl umrl8ancla foy-
dlalarlacH. OclcHy bolcla proleclecl Spefsllkalorl pnyale SpelSiVikalonSa
exylYalenl:cHr. W wnMMy, ya’nipublc 1nrdcla8l koTponenlalar8a naSLWrming
XHyory Joylcla Turolaal ulinBbiTMTK1N.

Xu5u51y, ya'w prlyake luncla8l kotponenl!alar§a 51nf laSb”an51lclan
TuroJaal!yllsb Tm TkT eTa5. Agar Slnlar 5Inmcl x 127a lcb 130’21 bMan k 1r-
kM8an bo‘lea, unln§ batrta koTponenlalan ntutly pubHc bo'lacH, 1ekT
bu buynrw Turolaa! spel5iiikalorlarl yoréartéa 028al1risb Tutkln.

AS8ar 51nFclass x12Talcbl 5021 o”all 1a’rian§an bo‘15a vning batTa
koTponenlalan x1SnSly bo‘ladl be KT bu bu™mn™w Twuyaa! 3persllkator-
lalyoriiatWa o'28arin5b TMTKLN.
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Bn b5pe*Sllkalor yorinat”™a 3Tiar ntTuty boMa ~mnyMaS8icba 1a-
rifanac!!:
cla$s cla$s_nate

Inl(lala_teTtber; /Ma’lntol-eletenl
YOI 5bony_TeTber(1n{); #/funk8lya-eletenl:

h

5TF WrlManSanclan 50n§, 5bu 3TF LKcIa8l o‘28arnycbMarni
(obyek1larnl) ~ny 1cla8lcba NaTllasb TTKk1n:

clab5 narte obJecl_one, oblecl 1Teo, ob”ecMbree;

Puylpaa81 11501cla eTployee, 51nii k1nlM8an:

cla58 etployee

{

public:

lon§ e Tp loyee_ 114,

fAoa( kalary;

\01(1 8bo\y eTployee(yol<1)

{ y

conl«"lYoTer:" «e 7p loyee N «e 11l

con'«"Mao8b:" «salary«eniil;

I8

I8

Bu 51nMkk1l o‘28arn\'cbiya bkra MNink5lya-eleten(:8a e8a.

Owylcla8l clablvr KK1 eTployee obyeknni yaralacH. Muu*a operatOr-
clan Foyclalamib. Ta’1mTol eletenllar8a uylyTtal berHacH, 50'n8ra 8bony eT-
ployee eletenlliclan foyclalanlb, x12Traicb| ba”Ma& TauwnTo! ekran8a
cKlsanlacll:

#lncluiie <io81lreat>

mnS1nr naTtespace Slcl;

clabs8 etployee

{

pubHc:

lon§ e Tp loyee_lIA;

floal” 8alary;

Y0ld 8bonn_etployee(yoll)
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{

con*« "TUoTer:" « eTployee 1M« encH;

con(«"Mao8b:" «8alary«eT/l;

2

2

w(Taln(

{

eTployee '‘«'orker, boks;

nyorker.etployee 1(1 =12345;

n\orker.8alary=25000;

bo88.eTployee 1M =101;

bo«8.8alary=101101.00;

conl«"\n"«'4Y8bcb1l"«en(l1;
orker.8bo\y_eTtployee();

conm(«"\n"«"bo88" «eniil;

boa8.8bo«_eTployee();

re(urn O;

}
13.3. 51 koTponen(a Mnk8lyalan

KoTponen(a Tunk8lya (a’'rlil. KoTponeTa [unkslya, alba<a, 3TT
ranasMa larllan8an bo‘Hobl lorlrt. Clobal vnkb1>alarclan MaiX}H koTpo-
rnenla Mink5lya 51nMin8 baTtTa KoTponetalan8a Turolaa(; AlU3b! TnTt-
kin. Funk5lyawns {auaX protnpleta5.10‘lala’nii 51nlfranas™a pylaSb8an
bo’158, bu Tunk51ya |oylaSburm\'cbl (THne) funk5lya bl15oblanacH. Ma’1nTkl,
nHne Mvnkblyalarcla nkHar, kalk bo‘ylcba 0‘M5b opera(orl15blaHHSbl Tn T -
KT eTa5. Bunclan laSbuarl buniiay vnksl>alar rexur5l/ Mink5lya bo‘la
oltaycH. Bu cbeSaralarnl yen§15b ucbun 51l 1ana518a Maual Mnk5lya pro-
tonpl Joylasbunllb, Mmnk5lyanlng to‘la 1a'mii 31l wo3buan3”a éa5wursa
Klrnycbl bo5Sbua Minkslyalar bHan bir§a berHacH. Kotponenll MnkSlya st
rebbugrisicla la'rliian8ancla, ugy51l 51n%a O ~bH exkanH81M1 umylcla8l Sbaxl-
cla Ko ‘rSaHlacH:

51nr-norl:: Kotponella Mnink5lya-norl

51nrlana3l8a koTponeriia Mnkslya protOinp1upylcla8l sbaklcla Joylasb-
HrHacH:

Tur Mul;1k51ya-notl (fortal-pararelrlar-1a’rlif)

81T cabbuan5icla Mnk3ya umylcla8l sbakMa laniianacH:
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Tur sTF-norT:: {nk5lya-norw (Tortal-pararel:rlar-5pe(:51/kal5lyab,)

{f'ink51ya lana51};

01c11r8l T1501c1a8l eTployee 5Tiic)a FunkSlya 5TC 1cbléa lanfan8an.
Bunclay M'vnk51lyaloylanuycbl (T1Te) {vnk8|ya <leb saralacH.

Funkayani 51" 1a5b™an5kla 1arllab, 51nl icb]8a Funk5lya proioipii
Joyla5biirlsb Tutkln. ATF 1anii bm bolcla ~mylllagl ko‘nT5bcla bo‘lacH

cla8% eTployee

1

pubHc:

lon§ eTployee_1IA;

roa( 8alary;

yok! 5bo«_eTployee(yol(l);

h

Har xH funk5lyalar blr xH noTl funkSlyalarclan foyclalaulbbl TUTKLIN
bo‘18nl ncbun {unk51lya norw, 51M noT1ya §lobal rux5ar operalorlbel§lsl
() no'ydrnsbl KW .

\01/ eTployee::8boNe_eTployee(\ol(1)

{

con(«"]dorter:" «etployee_Hl«ewll;

conl«"Mao8b:" «8alary«encll;

h

funk5lya 37F ra”b™awMa larlfdan8an boY™a, mlaml Tlne MvnkSlya
Birdtla yarasb ncbmn Funksya la‘rliccla inlfMne 5021 anly ko‘r5alll8an bo‘MBbl
Kerak.

OnyMa8§1 cla5ur 8bo» eTployee vnK5lya51 Larivinl 51l *aSh™an518a
JoylaSbiiracll \a TMne 5021 aw” ko‘r5alllacH:

r:nclucle <108(reat=>

n8lM2 narteapace 8(i;

cla88 eTployee

{

pubHc:

1on§ eTployee_»ii;

floa( 8alary;

\01cl 5bo\\_eTployee(yokl);

h
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wlwe yo!(letployee::5bo\y eTplo\ee(yol(1)
{

conml«"lYoTer:" « etployee 1(1« eniil;
con»«"Mao8b:" «8alary«en(l1l;

h

wl Taw ()

{

eTployee \\orker, boxs;
\\orker.eTployee 1cl1 =12345;
\\orker.8alary=25000;
bo88.eTployee 1/ =101;
b088.8alary=101101.00;
conl«"™\n"« 'bbcbl«enin!;
\\orker.8bo\\_eTployee();
con(« "\n"« "bo88"« eniil;
bo88.8bo\\_eTployee();

re4urn O;

}

13.4. Kon8(ruk(or \a cle8lrukor

Kon8(rnk(orlar. Kon$lrukiOrlar bu $TF koTponella FunkSlyalarl
bo‘Hb, obyekllarnl ayto Tank UTlaH2a151ya uyllleb ncbun 15b1aHlacH

Kon5MrvktOor]arn1ng ko'nmnl15H1 ~m\1cla8k:Ha boHMHL TMTK1n:

8wrnoTl(forral parate(rlar ro‘yxa(l)

{kon$(ruk(or lana$l}

Bu koTponenla MNnk$iya nomn' ~1!-notl bHan bnrxH bo‘H$H11021T.

Ml1$ol ncHun cotplex $MH ucHWN kon$irvkiorni upylcla8lcHa K1NH$H
™MTKLn:

cotplex (fionble re =0.0; (louble It =0.0)

{real=re; ltag§=1r;}

Kon$lrmktOrlar wcbmn saytrllm\cbl Lrlar, Hallo yoixd 1un Hat
ko‘r$aHlTaycH. Oa$lUrcH1 oTonMan ko"r$anlta8an Hola HaT obyek!
yaraH18anc™a kon$1rmktor ayto Tank rayl$ecla cba™HrMacrl.
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Masalan, obyell cowplex cc; 3bakHéa atylan8an boYsa, konslruklor
aylOTaHK cbauirllb, real ya 1wra8§ parartelrlarl aytOTtaHK raylsbcla 0.0
) 1allarl8a e8a boYacH.

Ko'rcla WAM8an bolcla paratelr512 kon5lrukior ya “wylcla8l Llrcla8l
nn™xa oH3b kon5lrmkiorlarl yaraHlacH: T:: T (con5l T&)

M1501uncbun

class £

pubHc: F(conkl T&)

}

$1iila blr necMa konslrukiorlar bo'Hebl TuTK1n, lekin nlarnlng raal
bklablcla paratelrlar alyta{larl olcHiclan ko‘r3alll8an bo‘Bbl Kerak.

Kon51rvkiOr aclreS1MlL b150blaSb T TKT eTaS. KonS51ruktor pararte-
Il 51Mfacla o'r 51nHNINg no 1M1 15b1ai5b T TKT eTab5, 1exin bn noTt8a
koT3a/Ikbc3an loyclalanlSb wnTkin.

Kon51:rvkfornl oclcHy kotponenll MnkSlya SlfaH3a cba”™1b boYTtay/l.
Kon31lruktOorT 1kl xH 3bakMa cbaylBb TU TKT:

8TM_notl ,Obyekl_notl (kon51rukior_ba”™1/1ly paratelrlar)

5Tr_noTtl (kon51lruklor_ba™luyly paratelrlarl)

Blrlncbl 5bakl 15blaH18ancla ba™uly paratelrlar ro‘'yxaH bo‘Sb
bo‘1Ta3M8l lorlt. Bu Sbaklclan yangl obyekr *a’nfdan8ancla royclalanHacH:

cotplex 88(10.3; 0.22)

//real=10.3; 88n1a8=0.22;

coTplex EE (2.3)

//EE .real=2.3;

EENTag =0.0;

coTplex b() /xalO

Kon51rukiornl 1kkrcll 3baklla cbasll5b not512 obyekl yaralll15b18a
ollb kelacH. B not512 obyekllan 1roclalarcd foyclalarlsb TUTKLN.

M13o01ucbun:

coTplex 22 =coTplex (4.0;5.0);

Bn 1arll oruall T obyekl yaraHlb, wn8a not512 obyek! ulyrarlarl
(real =4.0; 11a8=5.0) berllacH,;

Kon51rukior noTt1 57F norm blMan blr xH bo‘Mbl 1021l M1301 ncbun
512 etployee 31Tclan loyclalan5angl2, konS51rvktOr bat eTtployee noT8a
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e8a boTacH. A8ar cla&blucla konsHukor lanii berH8an bo'lsa, obyek™
yaranl8ancla aytO taHk cba™tlacH. Puyl(la81 éasllriia etployee noTH 51"
k1Mrigan:

claka eTployee

{

pubHc:

eTployee(lon§, AoT);

yolii 5ko\\_eTployee(y old);

pnyale:

lon8 eTp loyee I(l;

foa( 5alary;

k
Kon3HuKHOr 1a'niA:

eTplo\ee::eTployee(lon8 eTp M ii, Aoa( $a!)

({-Z‘Tp loyee_l(l=eTpl_H1;
1 (falary< 50000.0)
3alary=%$al;

else

Aalary=0.0;

}

5bu 51MAan Moyclalanl18an clasSivr
#lncln(le <o $(reat >
n8lng natexpace 8(i;
cla$$ etployee

{

puvbHc:

eTployee(lon§, Aoa();

YOI 8boy»_eTployee(yoli);
pri\ale:

long eTp loyee I&;

foa( 8alar\;

h
eTployee:eTployee(lon§ eTpMc!, fAoa( $al)



({a Tployee WM=ewpl I(;
H (8alary< 50000.0)
Kalary =sal,

el&e

8alary =0.0;

}
\Ol eTployee::8bo\y_eTployee(yolcl)

{
con! « "lYoTer:" « eTployee M« encll;
con! « "Maokb:" « salary « encW;

}
IN{ Tain()

iTployee «orker(101,10101.0);
coun(«'Y8chbl" «ench;
\\orker.5bo\\_eTtployee();
relurn O;

}

Konslrvkl:orclan {byclalanlb. obyekl :a’rlfanSancla parateTr ural:15b
TUTKT: eTpbyee Neorker(101. 10101.0);

AS8ar clablucla eTployee InrdclaSl obyekrlar Tay]uc! bo‘l13a, bar bariTh
uylcla8lcba 1mslal?al:51ya uyllsb TMTkln

eTployee \yorker(101, 10101.0);

eTployee 5ecrefary(57, 20000.0);

eTployee Tana8er(1022, 30000.0);

8alrH Ttayclon8a 11501. Keyln81 Tt1501cla 3alr1 Tayiion o'r8arnycbl s1.
viHcla berflacll.

#rclncle <w5lreat>

#inclucle <5(rt8.b>

n8lng nate”pace 3(c];

cla88 eTployee

{

cbar narte[20];

lon8 eTp loyee_lc!;

fAoa( 5alary;



pubHc:

eTployee(cbar nate[20], 1on§ eTploee_1cl, iiocad $alary)

{

81rcpy(eTployee::naTe, naTe);
eTployee::ieTployee_ld=eTployee_ I(;
eTployee: :salary==38alary;

Yo

yol 8bo™_eTployee(\O1(1)

{

coml« "bT:" « nate « en(ld;

cond« "MoTer:" « eTployee Kl« enil;
conl« "MaoBb:" « 8alary « eaxli;

}

h

w( Taln()

{

eTployee yyorker ("Happy .Tatka", 101,10101.0);
\yorker.8bon\_etployee();

re(urn O;

}

Wrya:

1bT: Happy .(aT3a

MoTer: 101

Maosb: 10101

Kon8(ruk(orlar ya ko4cla 1vH18an Li1\tallar.

Kon51rviklorlarcla

ko‘2cla Lii18an ulyrallarclan HaTt loy<lalal8 TMTKT. M|501 wmcbun
unyhasi konslruklor etployee Tao3biulyrtamnl clabllrcla ko‘rS5aHl1Ta8an
boT3a, 10000.0 8a 1en8 ullb olac/t:
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eTployee::eTployee(lon8 eTpM i1, noa( &l=100.00)

{eTployee_lcl —eTpMii;
1r (8alary< 50000.0)
8alary==8al,

elxe

8alary =0.0;

}



Kon$(rmk(orlarw uo‘8Hlwcba ynkla$b. C++ uHiia kon51lxmklorlariu
baT yo'sbircba ynkla5b Tn Tkl n. Onyidasgl éasllrita kon3Trukior eTployee
uo‘5blrclra ymklan8an. Blrlncbl kon3nukwr, hasllr x12raicbl, noTer ya
oyls1 ko'r5aHH5b1n11alab Mlacll. 1kkTc1H kon51rmklUr oyHkn 1§ kirlHLzb1M1
50'raycH. 8 TF l1an‘i 1dblcla 1kkala konsMukior prowHp! ko‘r5aHMN5b11021T:

#lncluiie <1051reat>
LISLLIE naTe3pace 5cl:
cla88 eTtployee

{

pubHc:
eTployee(lon§, Hoal);
eTployee(lon§);

yoll xbo\y_eTployee(yoll);
pri\a(e:

lon8 eTp loyee_l&;
foa( $alary;

I3 .
eTployee:eTployee(lon§ etployee 1W, Aoa( Salary)

{

eTployee::eTployee_l(l=eTployee_1ij;

IF (Balary<50000.0) eTployee::$alary==8alary;
else

eTployee::8alary=0.0;

}

eTployee::eTplo\ee(lon8 eTp loyee l(1)

{ y
eTployee::eTployee IM=eT1p loyee_ I(l;

clo

{

coun(« "850000 ian kkbiik: MaoBb KI1MHN8";
CT » eTplo\ee:5alary;

}
\\ble (kalary >=50000.0);

}
\01M eTp10yee::8b01\_eTpl0yee(\01/)
{

con(« "lYoter:" « eTployee 1M« ench;
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con! « "Maosnab:" « 8alary « encll,;

L‘I( Tauw ()

{

con(«"18bcbl"«eniil;
eTployee yyorker(101,10101.0);
>yorker.8bo\*_etployee();
con(«"tana8er"«eniil;
eTployee Tana8er(102);
Tana8er.8boun_etployee();
re(urn O;

}

ObyekWar Ta$8lylarl. Obyekllar Ta33Ku (atllasb ucbun 37 ko‘rcla
1vlli8an (pararel:r512) kon51lruklor8a e8a bo‘Mbl Kerak.

ObyekHar 1a551Y1 ko'rcla wH18an kon51ruk(or toTon”an yok| bar bir
eleten( mcbun konS5lrukCor cbasiBb yo‘H bHan 1nH51a112a151ya ullin15hl
T™MTKLN.

cla55 cotplex a[20]; //ko‘rcla LWrHS8an pararelr512 konS5lrvkcornl
cbaall15b

cl1a55 coTtplex b[2] ={coTplex(10),cotplex (100)}; //0o3bkor cbaw3b

Prylcla81 T1501cla player, 51rH kwllacll. Oa5Llrcla 51nMunkSlyaS1 Sbosy
player ya kon51lrvklor lasy’ard5icla larliianacH. $o'n8ra player LLcla8l Jkkl
Ta351y yaraHrlb, bar blrl bauic3gl Ta’1luTto! ekran8a cbl/anlac/l

#1clncle <t 8(reaTt>

#incwicle <8(nn§>

WINE naTteBpace 8(i;

cla88 player

{
pubHc:

player();

player (5("1N8 nate, 1n( \nel8b(, T ( a8e);
yolii 8bo«_player (yoll);

prilya(e:

8(rT8 nare;

In(\nelnb(;

in( a8e;
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I8
player::player()

{

nawe="

»el2b1=0;

a8e=0;

I3

player:player(&(ring nawe, wl \\el8bl, i ( a8e)
{

player:naTe =naLtue;
player:A\el8bl=\yel8bl;
player::a8e=a8e;

I3

yo1(l player::8bo\y_player (\ OL1)

conl«"l18T:" « naTe « ennl;
coml«"yY a2n:" « yyel8bl« enitl;
conl«"¥o08b:" « aSe« enil;
3:1a»8 array_player

{pwmblic:

yol(1 8bon_array(player a[], 1Ml n)
{for(w( 1=0; 1<n; 1++)
{a[1].8bo\y_player();conl«eninl;}}
yol(l Inpul array(player af], In! n)
{8IriNng naTe; In( \\el8b(, a8e;
fror(w1l=0; l<n; 1++)
{clNn»naTte»\\el8bl»age;

a[l] =player(nate, \\el8bl, a8e);

}
}
h

w(Taln(

{array_player arr;

Player bappy[] ={player("OWNToOYy", 58, 24),
player("AHToy", 72, 35)};
arr.8bo\y_array(bappy, 2);



player Tall[2];
arrnpu(_array(ta((, 2);
arr.kbo”array”~taM, 2);
reiurn O;

}

i1t(51alra(orlar ro‘yxa(l. Kon5lruklor yorclaruicla obyek! Ta’'In
Toliarw 1M1:51yal12a151yalabhming lkklra nsu Tay|ucl.

BTncM wuaunlcla paratelrlar ~lytallan konS{rukllr LLUna518a uralllacH.
1kk1ncbl n3nka esa wbbwu 51rFcla8 1M151al|2alorlar ro‘yxaliclan foyclalamlSh
nararc™a LWii18an. Bn ro‘yxal pararel:rlar ro‘yxal| ya kon5lruklor larebl
ora518a JoylaSbacll. Ko‘yalcla8l bar blr 1M15la Palor awy, koTpornenla8a
bo&‘bu, ya “mylcla8l ko‘nw5Sb8a e8a:

<noT> (<Ifocla=>)

M1301:

#rclucle <tof(reat>

n51n8 naTtespace 5clL

c1ab58 A

{

(L

cbar c;

public:

A (T( H, cbar ():2(H){c=(};

YOLIA §bo\¥()

{

coun(«"l=" <<l«"\nc="«c;
}

|5

w(TtaT()

{

A 88(5,/a’);

88.8bo«();

re(urn O;

}

Me8(ruk(orlar. 3tFTn» blror obyekH uncbun ajralli8an xollra obyekl:
yo”olll§anclan 50'n§ bo*SballllSbl 11T .
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5Thiarwn§ waxems kotporenl:alarl Me3rrnkrorkr, bu yarHaw aylorta-
Mk baJarl5b 1r ko n I1yara(acr.

Oe51rvkrornl Sllniarr SbakH upylcla8lcba:

~ 51nf_notl () {gesrrukior HOna51}

OeS51rukior parateH yokl "ay(anluycbl Ay Ta18a e8a boM3ll TUTK1nN
eTa3 (balo yolc! 1nmn<3a8R.

A8ar 5Tiha oxbkor re3HukIOr Taylu<l bo'lTasa, Ko‘2cla tOHléan cle-
Slrukior cbadlnlacH.

OaslUr obyekll1 ocllr8ancla. cleslrukior ayto TaHK cba™HMacH.

M1501

#1clncle <w8(reaww=>
n8ln§ nartespace xL;
c1a38 Person

{

pwublic:

Person ()

{

con(« "YarallcN"«eniil;

-Person ()

{

con(« "0 ‘cblMicH"'« axcly;
}

k

1 taln()

{

{

Person \\ork;

}

w( KK; C1ln»KK;
re(urn O;

}

Ne (V’a
Yara(cH
O ‘cblrlEl
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13-bob boylcKa sa”ollar

O c” (pubHc) ya yopl™ (priyare) o'r8arnycbl- a’rolar oraslcla sanclay
lary bor?

SIn{nIn8 Mnk51lya a2olarl yacbon yop™y bo'H3b! 10211

§T{wn£ {unk5lya arolarl ~acbon ocbl”™ bo‘lbbl1lorlt?

Aéar 51 cla5b 5021 yoriiaTWa 1a'rilanSan boUYsa, ko‘rc3a 1vlliSan
bo‘ylcba koTponienralarl sanitiay Turojaa! buyms~a e8a bo‘lai/?
Oay51 bollla 51T vE1arl ~oylaShlLMnycbl MnkSlya blSoblanal/i1?
A8arcla 5TTnT8 1Kkka obyekiT €'lon MVak, nlarung o‘r8armycbl
a’rolan ytaH Turllicba BOHSbL TU TKTT P

Konzlrmklorlar xob5alarlnl Ko‘rS5aHns.

5Trobyekrlw bo3H yllisbek Manclay [vnkSlya cbasirHacH?

8Tl obyekH wucbun aJranl8an xoiira TaycbTT Hi2alaSbéa sanclay
MnkSlya cbauHMacH?

8lavik Tayclonlar xu5m5ly beH3b! TMTKTrw ?

13-bob boyicka (op3k/nuy/ar

Talaba SIMATL yarallng. 81niia paratelr512 ya paratenH kon5lruklor,
KL 115b ya cblsan5Sb maular! yaranls51n.

Ycbw lotow bHan berH8an mncbburcbak 51mAtl yaraHn8 ya claslurcla
uo‘la® 5lcla ymra ya perlrelrnl bl5oblaSh vAMlal BHo'l5T.
Kon5lrvklorcla benl8an vcb roton baslsalan mucbburcbak 1a5bkil
3b11exkSbil5T.

Kr ptO8rank 51 yarain8. 5tiia Serar nbull e8061cla 5b1MT1ash ya de-
3blfriasb vBllarl Tay]uc! bo*15T. Kall konS5lrvklor(la kil Bin.
Talaba ST daglwrcla ~o'1lag Sirfcla pararelr512 ya pararelrH
konS1rmkior, KIrlHSb ya cblsarlsh naunlar! yaraH151nmn.

fulbolcbl (15T, yo™b, atplua, 8ollar 50T) 51iinl yaraHn8. 5ilcla
kon51rvktOor ya cleslrklor yaraHns.



14-bob. 8LUFbAK OKAS8IOA MWWOBABATBHAK

14.1. 8(alk elewenllar ya Funkal\alar

MaUunwoWlar eleten(klan blr8aHk(la loy(lalaw$b. Oclarcla 1a'lunT
51rF obyeklWan yaraitlayol:8ancla, bar bir obyek! o‘'r-o‘21nT§ Ta 'lutollar
eletetlan HO'platlw oladl BHo” 3bunéay bollar baTt yura8a kelacllkl,
unic™a BT XM mnitar obyekl:lanSa blr yokl blr necbla Ta’lutoMar
elerenl:larléall (3raiik Ta ’lutollar eletetlanclan) blrS8allkcla MoyclalamlSbh
Kerak bo‘lb “oladl Bunclay bollarcla Ta’lutorlar eletetlarl nTurTy
yok! |n2’y cleb e'lon ullnac/l, keyln e3a LWr oldlan, anyMa ko‘rSanl8a-
nek, 3lank kalk-502 kelacH:

prilYa(e;

«(anc 1N( kbare(1_yalwe;

3TF e'lon ylln8acb, eleteTnl 5wian lasbuancla8l §lobal o‘r8arnycbl
51&ncla e'lon ullsb kerak. Bu cwylcla ko‘rSaH18an:

In( c1a88_nare::8bare(1_yalwue;

Noybalcla8l claSur book 3erle5 5tiinl anlulaych. Bu 51nF (Senya)wn§
barcba obyekl:lan (klwblarl) ncbmn blr xcla bo‘18an pa8e_coun! ektenl-
clan blr8&alkcla Moyclalanacl. A8ar &aacur n”bbu eletenl: "y Taw o‘rSar—
Hr5a, bu 0‘28an5b 5bu onéayou, barcba 51nrobyekHancla o‘r aks1Mllopa<{t

#lncln(le <tO8(reat>

n8ln8 nartekpace 8l(1;

c1a88 book_fene8

{

pubHc:

book_8erle8(Hoa0;

Y01/ 8b0\\_book(yol1(1);

\0ld 8el_pa&e8(1nl);

pri\a(e:
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8(aHc 1n( pa8e_cowuni,;

MoaC pr~ce;

3

wl book_8erle8:pa8e_counl,;

YOI book_8erle8::8el_pa§e8(1nl pafe8)

{
pa8e_counl=pa8es;

}

book_8erle8::book_8erle8(oal price)

{

book_8ene8::pnce =prnce;

}
YO1(1 book_8erle8:: 8bo\y_book (\ Olcl)

comC « "1Yarx:" « pnce « enil;
covd « "BeWar:" « pa8e_cound« enfi;

}

w( waw()

{

book_8ene8 pro2ratwilf2(213.95);
book_8erle8 \yorc1(19.95);
\¥orin.8e(_pa8e8(256);
pro8raTtnlT£ .8bo\y_book ();
\yorin.8bo\y_book();

conl« encl« «pa8e_counl MMN§ o‘r§8an8bl" « eninl;
pro2rartlng§.8el_pa8e8(512);
pro8ratTifgd.8bo\y_book();
«orc!.8bo\y_book();

re(urn O;

}

Ko‘rrlb wmr8aniek, 51 pa8e_cowuniw 8laHc 1n! 3Faliclae'lon uflacH.
81nfw aw”N1a8arncian 30°‘N§, casmr 3byv yalining o‘21c3a pa8e_couni eleten-
11111 8lobal o‘r8armnYcbizMNaniia e’lon uHacll. 3a51ur pa8e_covni eletennlw
0'28arHr8ancia, 0*28ar15b 3bn yaalnlng o'21cayos book_Serie3 51nbnlng bar-
cba obyekllara natoyon boYacll.

272



A8ar obyekMar Ta\]uc! boYtaka, public 8(a(lc a(nbull eleten(-
lanlan loyclalan18|1l. §1inl eletenlll 3la{lk kaM e’lon ulllsbcla bu eleterl:
n3bbu 51nlL1N§ barcba obyek:lan lotonlclan blr&alkcla uo‘1larecH. BHou,
3bunclay ya2lyarlar yur berlSbl Tm TKTK!, clablir baH obyekrniyaralS8anl-
cba yo”™, atTOo 1 eleten!<3an foyclalaubbl kerak. Eletenilclan loyclala-
M5 ncbun c3asllir uni public ya S5*aHc 51MaHcla e’ 1on ullBbl kerak. MaSalan,
yIx3gl claslurcla, ballo book 5erle5 5rtiicla81l obyekHar Tay]uc! bo'l-
Ta”a baT, bn 51MUIME pa8e_comnl eletenHclan iyclalawilacH:

#lnclucle <o 8(reat=>

n8lng nate8pace §clL

cl1a88 book_8erle§

{

pubHc:

8(a(lc 1n( pa8e_cowun(;

priya(e:

roa( pnce;

I8
In( book_8erle8::page_coun(;

in(taln()

{

book_8erle8::page_coun(=256;

con( « "pa8e_coun( MNIM8§ Jorly LyTta(l "« book_8erles::pa8e_
coun( <<"8a (en8"«en(11;

re(urn O;

}

Bu o-nc3a, 51nl pa8e _counl eletenHnl pubHc 3HaHc3a e’lon yHSanl
ucbun, ballo a8ar book 5erle5 5tiic3a81 obyekHar Tay]uc3 bo‘ltab5a baTt
¢35 51nLLMS nbbu eletenH8a Turolaal TUTKLN.

8(a(lk Mmnk8lya-eleten(larclan loyclalanlSb. Ayyal81 claSWur Ta'lu-
ToHar §(a(lk eletenllannT§ s0'11an 131 koT5aHb ber8an ecH. C ++ xuckH
Sbunc3ay vsn! bHan 8(a(lk LWnk5lya-eletenHar (vSullannl anlulaSb Hriko-
M1 beracH. A8ar §(a(lk wmnl yaraHlayo(:8an boMsa. c3851ur bunc3ay L,
ballo vnlng obyekHarlyaraHlTta8an bolcla baT cbauyilllb oHSbl TUTK1N.
Ma5alan. a8ar 51 51nian (@™b”an TadutoHar wucbun ~ollarTll TnT-
Kln bo‘18an n51l8a e8a bo‘15a, 512 bu VoMl 51aHk yfla oH5b1N812 TU TKT
bo*Jac3l funkslyaclan Foyclalanlsb ncbmn c3a5LUr nnipubHe ya 5laHc SiaHcla
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e’lon ulllsbl kerak. Masabn. suylc)a8l clabllicla ballo book 5erleb 51rii-
cla8l obyekiar Taylucl boYrtasa baT. bu 3TFNTE 5bo\y_comnl() usuriclan

loyclalamllacit

#lnclncle <k)8(reat>

n8T18 nartesapace 8l(I;

c1a88 book_8ene8

{

pubHc:

8(alc 1nl 8bo\y_counl() {relurn pa8e_counl;}
prKale:

fload pnce;

8(aHc 1n( pa&e_couni;

I3

wl book_8ene8::pa8e_connl =256;
In(taT()

{
con( « “"pa8e_coun( MN8 Jorl\ aglytaH" « book 8erled8::8b0>\_

coun{) «"~a lene"«en/n;

reiurn O;

}
14.2. 8a(r BTC 8llalcla

81M1M8 amri 5alrlar bMan 1551a5b ncbun Slanclarl kn(nbxona8a Kirmycbi

51r1rg 5irwiclan royclalaniSh Lylay.
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Bn wlllan lMoyclalanlsb ncbun anyWaw sarlady'baH Maylt nlaSb 1021T:
#lncln(le <8§(rins.n=>

8arrlarnllaniiasb8a T1301lar:

81nn8 8(("BAHO \n"); //31tyollar 3aT bHan 1nk3lallaSh

8(rirns 8(2; //bo*5b 5alr

81r In 8 81:3(81); 3bu LLicla8l o‘28armnycbl bllan T1151allasb

8a(rlar nsHiia ataHar. 3alllar v3lcla “mylcla8l atalar anluylanSan:
Ly Tatbersnb (=);

KK( atal ekY1lYaletl81M1leksbw5Sb ncbun (= =) ya (I=);
konkalenal5lya yok15alriaru niasb (+);

Ay Talberrb yo™sllsb atal (- =);



= Tclek5 oH3b ([]).

1dllar. 5alr v2vnf8lnl anlilaSH ucbun sire() LUNKSlyaslclan iisy-
clalanHacH (MrmnHk nl8alloychbl 51Tyolw bl50b8a oltaycH).

con(« "mrmnHk" « 5(« « 8(.81re();

Max3un3 eTp (y() n3nH apar 3alr bo‘5b bo‘13a 1rve uaylaracH, ak3 bolcla
5alze Nay(arac/l:

H ($(.etp(y() #(0'8r1: bo‘3b

M1501:

#incm(le<ios(reat>

nsing nartespace u(iA;

T(TaT() {

8(rin8 8(r("ra.cH8ney.cot");

T ( 812e =8g(r.81re();

For (T ( IX=0; 1X<812¢; ++1X) 1?2(B(r[ IX ]=="") 8(r[ IX ] ="_";

re(urn O;

}

Mi5ol. 3(rukllra (aril ya 1nH3laH2a{Blya51Va 8(rw§ (uriclan Foy-
clalamiSh.

#Tclucle<to5(reat >

n3w3 naTtespace 8(c!;

8(runc( 8(n(len(

{

g(r1N8 nare;
11( kurs;
Aoal’ ra(1ns;

3
Yoil1 8(niien(_8bon\(8(uiien( a)

<{:0|/1(« nate« eTH;

con(« Knur®«eTH ;

con(« ra(llM"«encH;

}

mn(rTaln() {

8(unen( 8={"MabTtu(loy", 1, 3.5}
§(ninen(_8bo\y(8);

remt O;
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}
8a(rH Tayclon8a nmu$ol. Keyln81 rwsola xarr1 Tayiion 5H1nS LMcla8l

0‘2@arn\cln 3Halina berHacH.
#1nclu(e <105(reat>
#1clnite <8(nng§>

n8lMnsg natespace K(i;

cla85 eTployee

{

public:

eTployee(&(ring, 1on§, Aoal);

yoll1 8bo\y_eTployee(yol(l);

w ( cban8e_3zalary(foa();

1ong §e(_1W(yol();

prilya(e:

8(nn2 nate;

long eTp loyee_II%;

Hoa( 8alary;

I8

eTplo\ee::eTployee(8(F'1ng§ nate, 1lon8 eTployee_LlU, Aoa( 3alary)
{eTployee::naTe: narte;
eTployee::eTployee IM=eTp loyee I(I;
1r (8alary< 50000.0)

eTployee::8alary =$alary;

else

eTployee::8alary=0.0;

}
yol eTployee::8b0\\_eTployee(\oll)

{

conm(« "18T:" « narve « el

cou(« 'YyoTter:" « erployee 1M « eniil;
con(« "MaoBb:" « 8alary « encll;

}
tN( Tan()

{
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ewployee yrorker("Happy ~artsa”, 101, 10101.0);
nyorker.8boy\_eTployee();
re(urn 0;

}

Nelya:

13T1: Happy lat5a
MoTer: 101
Maosb: 10101

14.3. 3wdar clo‘§*lan

Bir 57 1kktcbl 3TFTN8 nTtuUTly voMllanclan loyclalanlShl TU TKT.
MaSalan, blr 51" obyekHar1 ta551Yl1an bflan 15bloycbl vnkSlyalarnl k-
kTcb1 51 o/bkor 3™aHk vB/llarl Siralicla1arilaSh TuTKLn.

#lnclucle <w 8(reat=>
1181M2 nate”pace 81i;
clas5 §00(18

{

5(nn§ narte;

lon§ prlce;

foa( percen(;

pubHc:

gool8(){};

8o00c)8(8{nng nate, 1on§ prlce, doa( percen!)
{

8oocl8:nmare=narTe;
§ool8::price =price;
800(18::percen!=percen(;

}
\O1(! pnni()

{

conl« nate « enck;
coun(«prlice;
coun(«percen(;

k

b
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cla$8 array_8ooli«

{
public:

8(a(k yokl all_Ilnpwud (ruc( 8ooii« a[], wi mn)
{

8(ring narte;

1on§ pnce;

fAoa( percen(;

Fror(t(1=0; 1<n; 1++) {
cln»naTte»prlice»percenl;

a[l] =8ooW8(nate, pnce, percen();

}

5 5

8la(lc yol(l al1_pnnl(81ruc! 8ool18 a[], 1nl n)

{
Fror(t11=0; 1<n; 1++) a[1].pr1n();
h
K

N(Taw ()

L y

8ool5 a[| ={800(18("8T1(", 34, 0.5), 8oo§"bobbl", 45, 0.7),
§ool8("p I(", 56, 0.8)};

array_8o00(18:all_prt((a, 3);

array_8oo(18::all lnpwu((a, 3);

array_80068::all_prT((a, 3);

re(urn 0;

}

8T£ do‘5(lan (a’r1i. 81ni11Ng koTponen(alan8a Turolaa( ullSbwng
yana bir vsull clos(ona Funksn alarclan foyclalamsy11r. 5TA1TE clo5(ona
MTk51lya51 cleb 3bm 5T1M8a (e81511H bo’lta8an, lexkln 5bu 57{NT8§
bltoyalan8an kotponen(larl8a Tturolaa( uylWéb bwwulS8a eS8a bo’l8an
funk5lyalar8a aynla(H. Funk5lya clo5(ona bo™H3K! ncbmnn 51n(ana5lcla £nencl
5pe(51/ka(orl bMan (a'rl/lan15b11021T.

Oo'5(ona funk5lyanl (a'niaShb:

Meni <lunk8lya pro(o(lp! >
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Oo'51ona Minks1>alarclan loyclalamlsh x5u5lyallarl smyl(3a8l11ar:

Oo‘5loa vnk5lya wwurolaal ulln8an(la 1H15 ko‘r3alktbi8a e8a
bo-lmaycll

8inlr obyekllan clobloma unkSlya8a pararelrlarl oruaid uralllisb)
021T.

Oo‘3lona Mvnk5lya 51n kotponenla5l bo'lta8anl mcbmn un8a lanloy
ataMw uo‘1lsb bo‘Itaycll:

510 obyek11.M'vink51ya norw ya Obyek18a_ko‘rSalklch-TunkSlya noww L

Oo‘51oma Mnk5lya8a Turolaa! Spel5iVikalorlan (pubHe, proleclec), pri-
yale) so'llanTtaycH.

Oo‘5loma Mink51lya prololiprng 511 1154 tla Joyla5K11rlU5b1ng Mar~
Yo'

Oo‘5lona Mnkslyalar tTexanlrtl 5lnidar oraslcla8l aloupnl 5S0cléalaSbi-
risb8a 1rkon beracll. §TiiaMan berkl1H8an kotporienlalarl8a Turolaal
AW3b ncbungina k|niM8an Mnk5lyalarnl oflb 1a5b1a5b TU TKT.

Mi150l1 larlupSléa «5obacla8l rusla» ya «5obacla8l cbi2illy Siniiardl ucbun
clo5loma M'nkslyaw parab cblaaTtlr. Sobacla8l mvula 51niA8a. (X. y) koorcHma—
1alardml anlulo\'ch| koTponenlalar kYacll. Sobacla8l cb121a 51niinlng KoTpo-
rnemlalarl cbwuwn8 nTn Ty len8lara5l A*x +B*y +C =0 koelt151yenllarl
A, B, C.

Onyklafl clablucla 1kkala 51nrmcbmunclo5lona bo'l8an nuuylactan cb12uya-
cba Ta5olaw bl5obla5b8a rkon beracHS8an Mnk5lya klnlA18an.

#1clncle <t15(reart.b>

c1855 lNne;

cla58 poT(

{

Aoa( X, Y;

public:

polnl(Hoal xn=0, Hoal yn=0)

{

X=Xn; y=yn;

}
frencl Aoa( TaSola(poln(, Mne);

b
c1a55 MNne

{
fAoa( A, B, C;
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pubHc:
lwe(MNoa( a, Aoa( b, Aoa( c)

{

A=a; B=b; C=c;

}

Irlenii iioa( Ta5ola(polrl(, Mne);
k

roa( TaBo(a(po!n( P, Nne b)

{

remTt b.A*P.x +b.B*P.N +b.C;
h

In(Taln()

{

pow( P(16.0,12.3);

Hne L4110.0,-42.3, 24.0);

con(« "\n P nu™(am 1 cbl21luclan cbeklan18kl:";
con(« Tab5oCa(P, b);

reiurn O;

}

Oasllr baJarlli5b1 na(ya51

P a5l b cbl121ac3an cheklan15111: -336.29009

B ar 5wf 1kktcbl 51n!Sa io5loma bo'TBbL T TKT. By boléa 3TV 1n§
baTtTa koTponema lvnk5lyalan bo”bua 5TM8a go5(ona bo*lacH Oo‘5(ona
51 o‘r§a 51nrana51lan (a”b~an la'rlllanéan bo‘H5b11021T .

0Oo*5(ona 51niiarnilariiash:

Menn <mnl nonn>

Ovykla8§1 T150llla book 51nH Hbranan SIMAT o‘218a lioSllna 51rF cleb
bel811a8ar:

cla58 book

{

publie:

book(8(nn§. 5(nn§, 8(rws§);

\ 011 8b0\\_book(\olcl);

'menH Hbrarlan;

pnya(e:
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$1nn§ Mlle;
51rT18 an(bor;
5(r1ns ca(alos;

h

5bunw8 wucbun Hbranan 3wf obyekrlarl book 51nMMiné xusuSly
eletenrlan8a, nus(a operawrllan loyclalanéan bollla, 10'8‘nclan (0‘8T1
Turolaal einSb] TU TKT:

#1clucle <t 8(reat>
#1clu(le <8(nn8>

n51n8 naTtexpace 8(i;

cla$s Hbrarlam;

c1a85 book

{

public:

book(5(nn§, 5(MN§, 5(NMNE£);
VOI(1 5bo\\_book(yolW);
mlen(l Hbranam;

pn\a(e:

8(rins (1(le;

5(@1ni an(bor;

8(nn§ ca(alog;

I8

book;:book(5(nng (I(;1e, 51nn§ aun(bor, 81nn8 ca(@losy)
{

book::(Kle=(lLe;
book::an(bor=awu(bor;
book::ca(alo§=ca(alos;

}

yo1(1 book::5bon\_book(yol1(!)

{

com(« "Noo1L:" « (We « en(ld;
con(« "Mwualll:" « awu(bor « eniil;
con(« "Ka(alo8:" « ca(@lo§ « excll;

}
clab5 Hbranan
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{
pubHc:

YOI/ cban§e_ca(alo§&(book &, 3(nn§);

5(ring 8e(_ca(alo§(book);

I8

yoY Hbranan::cbanfe_ca(alog§(book& (bl8 book, 5(I1M8 ne\y_
ca(@los8)

{
(b18_book.ca(@alo8=ne\\_ca(alos;

}
5(nn§ Hbrarlan::8e(_ca(aloé(book (b18 book)

{

8(r'ing (ewp_ca(alos;
(ewp_ca(@lo8=(b18_book.ca(alos;
re(urn((ewp_ca(alo8);

}
In(taln()

{

book pro8ratTw£ ("C ++ HHila claBurla8bnl o‘r8anartlir”,
‘MaTtBa", "P101");

Hbranan Hbrary;

pro8rattw8.5bo\y_book();

Hbrary.cban8e_ca(alo8(pro8rarrt§, "En§H C ++ 101");

pro8ratTlng.8bo\¥_book();

re(urn O;

}

Ko‘rlb (ur8atrl2clek, cla5ur Hbrarlan 51niinl8 cban8e ca(@lo8
Mink51lya3l8a book obyek(111 ac™res o”all berto”cla. Bu Funk3sya SIrf-
Min8 book eleten(lMl o‘28ar(wr8anil ucbun, clabur parate(rT aclres or-
Nab 12a(15b1 ya wniian 50'n8 wm3bbu 5TF eletenll8a Tturolaa( umcbun
koT5a(klcb 15bla(to§"l 1lo2lT. MlSolcla book 5T anllamlSblclan Frencl
opera(or1o‘cblrlb ynborHsa, C ++ koTplyalOn bar 8l book 51nii xu3nSly
Ta’luTto(Jarl8a Turolaa(cla 51n@xblk xa(o baslcla xabar cbl/arachb

90‘8(lar 80MLM! cbe8arala8b. ASarcla blr necb(a 3T!" MNinkSlyalarl8a
bosbua SIM*irg xu3m3™y Ta ‘luro(larl8a Tturolaa( MU kerak bo‘l5a, u
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bolcla C ++ iiosona 51nin8 lMauac8lna bel8Man8an MnkSlyalarl xubusly
eletenllar§a Turolaal e5IM8a Tkonial beracl. Mabalan, i~aTTa
cbange catalo§ ya 8el calalo§ [vnk517alar§a book SLWALTS xu5u5ly
eletentlarl8a turolaa! kerak. Cwylcla koT5ain18anlclek, book 51nMming icbi-
cla NTaypl8lna 3 Mvnkblyalarcla xmSmSly MmnkSlyalar8a turolaal cbeSara-
5IM. ~0‘y 811 102111t

cla»5 book

{

pubHc:

book($(nng, »{'1rg, 51nns);

\O1(1 8bo\y_book (yol(l);

fmenc! §rirng Hbranan::8el_calalo8(book);

(nencl yokl Hbranan::cban8§e_ca(alo8(book&, 8(nn§);

prnaCe:

8(ring 1kle;

8(ring an(bor;

8(rw§ calalos;

k

Ko‘nb lur8anlrl2clek, frierl operal:orlarl xm3mn5ly eleteTtlar8a Ttum-
roJaa! ymwclll batTa claSlMvnkSlyalarinlng To My proToTlplarditl o'2 Kb 18a
oladl

AS8ar cla$lr bt 5irclan bosbua518a TurolaaT ufl6s ya 51MVar anidja-
LUSb 1armibl noTo"§'n bo'13a, 51mmaxs15 xaTo8a cluch Kel3b TuTK1n. B12wn§g
bolcla book 5Ti1 Mbranan 51ricla e'lon yllin8an Mink$lyalar proloTlplari8a
Turc Tr uflro™cla. 5bunt8 ucbmn Mbranan 51nii aw™awSbl book N
anlulanbblclan oldn kel$bl Kerak, blroy, Mbranan $inii book 51nii8a Tnro-
Jaat Mwoscla:

cla88 HbraHan

{

pubHc:

\oll cban§e_ca(alo§(book&, $TNNS);

8(ring ge(_ca(alog(book);

K
M|$olcla book S1MA amliflamShlM Hbranan Swii anlulaniSbiclan oldn
LUo‘y1b bo‘lwa8anl mncbun C +” book 5Tiw e'lon MU$b ITkow w berachi ya
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3bu bMan n kowpHalor8a bunclay 51rborM81 bauy™a xabar berall ya keyT-
roy o'21 bat awManac/l. puyla buniuanc3ay atal8a o3bll15b kelllnl8an:

cla58 book; //8InT elon K1HNI$b|

Puylclaél iasllriia Mbrarlan SIMINIE ayrlT usular™a book 51niATng
xusn51y eletenl:larl8a turojaal AUNb 1Tkonlyall benl8an. §iniiar larHbl8a
abatlyal berlns:

#1lncluwle <108(reat>

#1ncln(le <81nn8>

LB1r8 natespace §((;

c1a58 book;

cla$8 Hbrar”an

{

pubHc:

yoY cban8e_ca(alo8(book&, 8(nn§);
8lnn § §e(_calalo§(book);

k
cla88 book

iwlec:

book(5(nn§, 5(1MNs§, 81nns);

Y01 8bo\y_book (yoH1);

rmen/1 5(rin8 Hbranan::8e(_calalo§(book);

Menii yolll Hbrarlan::cban8e_calalo8(book&, 51nn8);
prKale:

5(r1ng§ 1Me;

5(r1n§ awn(bor;

81nn8§ ca(@los;

h
book::book(8(ring rlle, 5(nng§ an(bor, 81nn§ ca(alos§)

{

book::Ule =Lllle;
book::an(bor=aun(bor;
book::calalo8=calalos;

yol(1 book::8b0«_booK(yoll)



{
con* « "NOUIL" « HVe « en@dl;

con! « "MwuallN" « awn(bor « eniil;

con(« "Ka(alo8:" « ca(@lo8« ewll;

}

Y011 Wbrarlan:cHan8e_ca(@lo8(book& (b18 book, 8(nNn8 nely_
ca(alo8)

{
(H18_book.cal:alo8 =nen\_ca(@los;

}
8lnn § Nbranan::8el_calalo§(book (bl«_boOOK)

{

8(rws§ (eTp_ca(alos§;
leTp_ca(@alo8=(b18_book.calalos;
re(urn((etp_calalo8);

w(Taln()

{bOOK pro8rattln8("C ++ (lWia ha8(urla8bt o‘r8anartl2", "laTt-
Ba", "P101");

Hbranan Hbrary;

pro8ratTing.8bo>\_book();

Mbrary.cban8e_ca(alo8(pro8rarrl118, "En8H C++ 101");

pro8rattT8.8b0o\\_book();

re(urn O;

}

14.4. 51nNaTw8 bokbua $wiar(lan la«bkll (opusLl

Obyek( Tayiion 3Haliha. Murakkab 3TiarT bos/1 MNliibcla ol(Mn mnl
1a$bki1 ell\'cbl oclcllyro™ 3Tiiarn! e’lon NLUb, key 1 e3a vlaml blrlaSh(1M15b
orsaH 51n'ml bo™H ullb Tau5aé8a Tw/oii. MaSalan, 8‘HcHrak 51ni4, TotOTr
51ni4, wralbb korobka51 51nii ya bobNa 51niarnl boSH alllb, keyin e5a vlarml
blrlaShiirlsb ortgH aytoTobH 5T T “urlsb oM1tl28a Wr8an ta5alanl
yeclllBbT ancba 050nla5biiracH.

1kklncbl T1501n1 KOo'mb cbluarlr. To‘8‘rl KO'Mburcbak a121slar<lan
1a5bkH top8an. Cb12™ e5a KK 1nmyla oruaH anl™Manacl. Har blr nuMa X ya
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y koorcllnalalar yon3artc3a anlslanacH. Prylc3a81 c3asllrc3a 1o‘rrburcbak 51
ko‘rSarH8an. To’841 0‘Hburcbak caSonal bo‘ylcba KK1 nuura ya 1KK1 lo-
won yorc3arlc3a aurMlanac. 5bunlng ncbun olcbn bar blr nnMlanwsg x ya 'y
koorcHnal:alannl SaulaSh ncbun nuuyla 51mi e’ lon yllin8an.

Nek}(@a ya lo‘8‘rl (o‘r(burcbakn!ng e’lon ullw3sb|
#uclucle <to5(reat>

n8ln8 natespace 5(i;

cla58 P o T(

{

pubHc:

PoT!(T(x1=0,1n(yl =0)

{
x=x1; y=yl;

%n( Ce(X() con8l: {re(nrn x;}
w( Ce(¥() con$({reurn y;}
pri\~ae:

T(X

T(y;

h

c1a58 Kec(an81le

{

pubHc:
Kec(@an8le(1n(x1,In(y1l,ln(x2,ln(y2):
pl(x1, y1), p2(x2, y2)

{

a=x2-x1;

b=y2-y1;

I
Kec(an£le(PoT(al, PoT1( a2):pl(al), p2(a2)

{
a=a2.Ce(X()-al.Ce(X();
b=a2.Ce(¥()-al.Ce(¥();

b
T( Per() {re(urn 2*@+b);}



In! 8u() {re™urn a*b;}
priale:

Polnlpl, p2;

In( a, b;

h

w(Taw ()

{

Keclan81le X(10, 20, 50, 80);

conl« "Perltelr="«X.Per()«eniil;
conl« "\mra="«X.8y()«eninl;
conl«encli;

Polnl a(2,4); Poln! b(5,6);

Keclan«le ¥(a, b);

conl« "PerlTtelr =" «¥.Per()«en(11;
con*«"¥ura=" «yY.84a();

relvrn O;

}

~aua:
Pellterr=200
Ynra =2400
Perire r= 10
Yura=6

bokal 51n/lar. 8[nl blok kKbWa, Tazakn, Mink3lya lOTowéa 1w’ ra-
1M T TKT. Bunéay 51nm lokal 571 cleb a:alacll. bokal 51l koTponen-
lalariSa 3Ku 51 1arddanSan blok yokl Mnk5lya caSbugriSicla Turolaal St
M3b TMTK|'Nn eTa5. bokal 5TF 5laiik koTponeniar§a e§a bo MBbL TU TKT
eTas. bokal 51n 1cb1cla 5bm 510 anlulanéan Sonl8a 1e§156H notlan; 5lank
(51avc) o'28aruycblar; 1a5b1 (exTern) 0"28arvycbllar ya 1a5-™ MvinkSlyalar—
clan Moyclalanlsb TuTkln. AytOTamM xonra 1mn8a 1e815b1 o‘28arm\tbllar-
clan lyclalanl5b T TK T eTas. bokal 51niiar kKoTponeT TkS51lyalan Manal
Joyla5btuycbl (1ne) Mnnk5lya bo‘Mbl TMTK1N.

Oylcla811Mmb5olcla Toicly nnyla <;tii yaralllb, nnlné 1dicla nuuyla S50k
8a 1a'rberl8an ya nuuyla 51 obyekn Ta)clon 3Hanéa kelS8an:

#rclucle <108(reat>
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n$ws natekpace $((;
cla$8 FPolMn(

{

pubHc:

/Xny(a 51ni

cla88 Powu (

{

pubHc:

Poln((w(x1=0, w(yl =0)

{
x=x1; y=y1;

w( Ce(X() con5( {re(nrn x;}
In(Ce(¥() con8({re(nrn y;}
pr\a(e:

w( x;

1nCy;

L

/

FPoT((T(x1, w(yl, (lomble \yl):p(x1, y1), \y(\y1){};
Y01/ 5bo\y()

{

cou(«"koorcHna(a x="«p.Ce(X()«ench;
con(«"koorcHna(a y="«p.Ce(¥()«et1ll;
con(«"ta85a \\="«\y;

}

pnya(e:
Poln( p;
(Llomnble \y;

h

w(Taw()

{ y

con(«"N 2k nuy@"« en(H;
FPoln(X (1,2, 5.5);

X.8bo\y();



con(« "\M\nOWMNly nuu(a" « encH;
FPoln(::Poln( ¥(2,3);

con(«"koorWlna(a x="«¥.Ce(X()«xencli;
coun(« ''koorciinalay ="« ¥.Ce(¥()« euwll;
re(urn O;

}

~alya:

N2k w " a
Koorcinala x= 1
KoorcHnaray =2
Tas3a ¥=55

OécHy nmula
Koorcunalia Xx=2
koorcHnat0 y =3

Ocldy T~ a 3T Toclclly nMla 31ninln8 uTurTy 3ek5lyasl8a Joy-

1a5b11n1&an.

Oasurcla To<My mmula 51mii obyekiiiian 1asHsarl nuara 51nd obyekia

bat yaraiilS8an. bekT bu 31MC notl oldrla ToclcHy mula noTil ya
kyalliikal3lya operatr! Joylasbiinl8an.

KeyTsl T150HT12cla nuMa 51nii 1arlii TolicHy nua*a 51ninlng xw-

3nsly eletenllar! 5ex3lya518aJoylasbnrllSan:

19-

1

#lnclucle <o 8lrear>
n5T” nartekpace 8ki,
cla88 FPoT*

{
public:

FPolnl(lnl x1, w(yl, ouble \y1):p(x1, y1), \y(\y1){};
MIICL 8bo\¥()

{

coun(«"koorclna(a x="«p.x«encll;
counl«"koorclnala y="«p.y«encll;
con(«"tTa88a \\="«\\;

}

pn\a(e:
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//14|HKa 51nii
cla$8 PoInl

{
pubHc:

Po1M((1N( x1 =0, y1=0)
{

x=x1; y=y1;

}

m( X;

ey,

h

/

Pow4 p;

(louble ny;

I8
milTtaw ()

conl« "M 21k nuyla“«eniil;
FPoIn1X(1, 2, 5.5);
X.8boyy();

w( KK; C1ln»KK;

re(urn O;

}

Aarua:

V2lk nust
Koor™nara x=1
koorc/naray = 2
Taszsza \=55

Bu 1MSolclammula SIMANME baTTa eleTenHan nTurty, lexin dadurcla
bn brinan FoyéakTb bo'ltaycH.

14-bob boy1cNa xarollar

1 Oo‘5*ona MNink5lyan1ng anlulamlSb sbakHT Ko‘rSanns.
2. Oo‘5loma 51nviarn1ng awlawSb Shaxnl Ko 1'5amnS.
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8TF cld511anclan nlta vucbmn foyclalaudacll?

. Oo‘5loma 5IrFrl e€'lon All3b 51Mmin8 ~ay5l Seblyabicla ekanllgl aba-
rwya(Ea e8at?

. 51nfar yanéay yllb bo3bya 51riarclan 1a5bki1 10pBb1TUTKIN?

. A8ar blr 37F obyekin bo”bsa 51m Tayclonl boba. blrincbl 51 tay-
clonlarla ~Naniay TuroJaal ~nacl1?

. A8ar blr 51 obyekin bo3b™a 51nlrayclonl bo‘15s, blrincbl 51nrkon5-
runkioriNaniay cbas™MflaclT?

8. bokal 51 cleb uaniiay 51r{8a aynlaclT?

. bokal5l1niiar obyekllarl ~anpay aur™anacH?
bokal 51 kotponenlalarl8a 5bn 51 latlllan8an blok yokl vnk5lya
1ayaribicla tmrolaal yl™b TM TKIN T P

14-bob boykWa lopsMrl™lar

KEKOKO SIMAT yaraHn§. Bu 51n%a éosllna 51MPyaraung. Oo‘5lora
51 vBllarl Ta ‘dnt 5Sba/l8a 105 obyekllaml cblugr51n. OaSliriia
5laHk obyeklMar 1a551Y1 yaraHna. Oo‘5loma 51 obyekid yoriaTt/a
5baH8a 103 Tab51Y eletenllanw cbl/anns.

. AYTOB115 51l yaralt8. Bu 51ni8a <1o8Qm 51MMyaralt§. bo ’5t0na
51 weular! Ta’lmt 5ban8a T05 obyekllarnl cblsar5in. Ceblurcla
54allk obyekllar 1a551Y1 yaralln8. Oo‘5loma 5T:F obyekii yorclarlcla
BbaH8a 105 T1ab51Y elererllardlll cb1/arTs.

8AKA 5lniiw yaravn8. Bu 5TF obyekliclan Tayclon 3laHca loyclala-
nib. MASHO‘11bOT 3TiwW yaraHn§

. Wnala 51l yaravn8. Bu 51 a5051cla ncbburcbak 51w yaraling ya
claslucla uo'lai8 Bu 51niia perlrelr, ymrani blsoblaSh ya mchbur-
cbakn1 1215 veMlarl Taylucl bo‘15In

. Yuuoricla ko‘rSaml8an rutoMla mus™a ST ucbburcbak 5rii kbWa
loal 51 Siraliclaloy 1a3b11Mns.
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15-bob. YO WU 811K
15.1. 8o<l(la yonsHk

Ho$Ma 51nfarnl e’lon gH18b. C ++ rll 021wn8 barcba alclocllannlng
xbn5lyallarl, Ta'lutoHarl, vBillarl \a Yo”ealanw Tero3 ulllb ola(H8an
bosHa 51N/ e’lon slll6b 1nkolMyati] beralll. Ho5Ha 51niia, SbuntSclek,
yansl laysl/aml e'lon ullléb batcla Tero5 5lMaHcla oHnmayorSan ayrir
M'vnk51lyalart yo‘5bltcba ymklaSb T TKT.

Yorl5Hk a505 51nF kocHéan bo3Ha 51nF nmnSxalancla lakroran foyéala-
M5 rkonali beracH. Takroran uo‘11aSh konSepSlyabl JonH Ilablalcla 02
paralleHSa eS8a: O KK w a505 Talerlal 51faHcla oHb ~ara™b TMTK1NK1l. un
bar blr yaraH18an Tta\Juclorc3an o‘21nT§ 5bax5ly Wnn1 uayla 15b1ab cbl-
A15b ncbun Tkroran royclalanacH.

Ho”Ha 51l e'lon yllUébwn™ ntntlaSb8an S1Ma&iST ko‘nb chblug-
11112. 5ek5lyalart 5anab o‘H5b rarHbi bHnoya 1tHyo2lannl en8 cbeklarn-
8anlariclan, tO en§ oTtaYlylarl8a ~arab ken8aylb bon5bl8a T05 kelacH:

c1a88 cla55Nete: [<KT3b buumumm bermycbl SpelSilikalor=] pareT
C1a55 {

<0o0‘51omra 51narnl e’ lon MUSbE>

pri\a(e:

<xun5m51ly Ta'lurto:lar alzolari>

<xn515ly kon5lruk.orlar>

<xu5n5ly nSmllar=>

pro(ec(ecl:

<bHnoyalan8an TaYutoHar a2olarl>

<blTtoyalan8an kon5lruklorlar=>

<blnoyalan8an vanllar=

pubHc:

<oTTayly xuSmnSlyaHar=>

<oTTaYy tadutoHar a2olarl>

<oTTayly konSlrukiorlar=>



<oTTaY1ly cleSrmklor>
<oTTtaYly wmllar>

H|toyalan8an Cprolecleii) kotponenlalar 51nMcblcla ya HoxHa 3Tiar-
caTurolaa! bu™n™18a e8a.

51nFo;21MIM8§ baraYy 5lniclany ura8a kelayo(8anlcla, nTn 8§ barcba noT-
lan bo3Ha 3TM a ayloTalik larrcla yasbiin prilyale bo‘Hb ~olacH. ATTO
nw, ba2a\ly 5TFTn8 ynyMast kiMsh Spel51H@lorlarli ko'r5al8an bola.
050n8§1na o‘28arHr15b T v T K 1

pri\'a(e. BaraYy S5II'FII2 rero5 bo‘Hb o'(ayol:8an (ya’t bltoyalan8an
ya otta\'ly) norlarl bo™Mla 51rfF nbxalaricla k I'b bo‘ltaycH8an bo‘Hb sio-
JacH

prolecdeii. Mero5 bo’Hb o‘layol:8an (ya'n1bltoyalan8an ya utunlly)
eletenllar pro(ec(ecl, ya’niblroyalan8an turolaal buumuiia e8a boYacH.

publc. Bara\ry 51nF ya vnlng alclocllannlng notlan bosMa 51 nu3-
xalarlcla Kwb bo‘lac18an bo‘lacH, barcba bltoyalan8an notlar esa bl-
Toyalan8an bo‘Hb ~olayeracH.

Barauay 3nH'TkoTyaHanw kenfaylraci8an 3TiarT ynra8a wel(1Mnsb
TUTKT: bnyo‘l1s12 ncbmn §‘oya( ™Mlay, atT0 028ina 13blaSbnllalab Ll18an
Mnk51lya8a e8a. HoslMa 51iia kerakH {nnk5lyat yan8lclan yaraHsb yau(M1
bekor8a 3ariiasb bHan barobar. Bun1lng o‘rw8a baraYly 5lclakoc™an lak-
roran 1byialanl5b kerak: bunéa n lalab ulHn8an claralacla ken8ayHr1H5b1
TMTKkln. Ho™Mla 51nia 512l sowMrtayc/18an baraYy 3T !-1mnkSlya51iu
uayra anl”™ang xolos.

XucleH Sbunclay yo‘l blMan barayly 5TF 1rkowyaHann1 cbeklaycH8an
51niianH ynra8a kelHn3b Tu TKT: Bu yo‘1512 ucbmun §‘oya( uylay, atT10
nlranlcllr orHucba yHacH.

Owuy Icls8l 1l130lcla laySlUart ken8ayHnsb ya cbeklaSb wSullarlnT§
uo‘ManBbiu ko‘nb cblaarl2:

#1clncle <108(reat.b>

cla55 Ba5c

{

pubHc:

YOI/ M15play(f{cou( « "8aloT Bunyo. \n";}

I3

clasb berbec!: pubHc Bake

{
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pubHc:

yo/ clispiay()

{

// a808 8Inl" cHapla\() N'mnk8lyas8lnl bajaracH
Ba8e::c)18play();

con!«"Xant 3mnyo. \n";

}
h

waw ()
{
Oenyei if;
.H18play(); #/ bosHa 81l dl18play()rmnk8lya8lMl baJaracH
rellrn O;

}

Karya:

8aloT dunyo.

Xayr Ounyo.

Bn LWN501M1n8 Base:: cH3pkyO saloncla a3os 51m cH3play() nanHpa oxb-
kor turolaar ~rtacH. bekln by yo‘l bHan xu3n5ly eletenHar8a Turolaa*
AWb bo‘lTaycH.

A8ar a505 5TF pararterrH kon5lrukior8a e8a bo"13a, boalla 51nlbat al-
balla pararelrH korlruktOr8a e8a bo*Hsb1 Sball ya b konsrrukior LSl T-
2alorlar ro‘yxaHcla yokllarna5lcla a505 51nlkonS1l:rvkiordil cbauxr”™3b! 1orlr.
MaS5alan:

c1a38 Base

{

w( a;

pubHc:

Base(ln( al): a(al){}

%

c1a88 BerlYecl: public Ba8e

{

1 b;

pubHc:

Oenyec](w( al, w( bl): Base(al), b(b1){}

I8
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Bn rr3olla bosWa 51nl korSlrvklorlcla a508 S1n konSlrvklorl cbauil -
1ad150'n8ra boslla 51nMpararelrlan 1M151aHa151ya LilinacH.

Paratenlar kon3CrunkiOr lanablcla 1Mis5laRal5lya TUTKLnN.

Ma5alan:

cla55 Base

{

in( a;

pubHc:

Ba$e(t(al) {a=al;};

h

cla58 Oen\ecl: pubHc Base

{

T b;

pubHc:

OerlYecl(1nl a, 1nl b) {Ba8e(al); b=b1l;}

2

ObyekWar yaraH18ancla ayyal aS805 51nlkonzlriklorl cbaulnlacH, 30‘n8ra
bosMa 51nfkon51rvklorl. Je3l:rvklorlar le5kan lartHbcla cba™tlacii.

Ma5alan:

#Tclucle <t 8(reat.b>

clash Base

{

pubHc:

Baze() {conl«"Ba8e 8lni kon5(rmklon \n";}
~Basie() {coun(«"Ba8e 8lni1 cle51lrmklon \n";}

3
c1a88 Berl\ecl: pubHc Base

{

pubHc:

OerlYe(l() {conl«"O er Yeir 8lnii kon8(ruk(on \n";}
~BerN\eii() {con («"BerNec! 8lni cle8(rnk(on \n";}
3
in( taln ()
{

Sernec! i;
remr O;
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}

Ka*ya:

Basze 51nii kon51rvkrorl
Oenyec! 51nii kon51rvikiorl
Oer1\ec! 51ni4 (1e51rmorl
Ba5e 51nin <le5md;orl

PnyWa kekwl8an iaTrita lkkka oii/ly 8Seowelnk obyekr - clolraya
Slinclnun8 5Srniiar labauplab111 elon s1HNSan.

Oa5LUr 3Hunéay LW2M8anki, buncla clolrandl8 r - racH51 ya Sllnclming
H- balanHH81 o'2£arnycb[lannlng icbkiuywaHarlyaraHlayor8an obyekHar
paratelrlartl anlilaSbl kerak. Clrcle baraY1l 51nH clolranl toclellabSbl:1-
racH, CyHnckr bo3Ha 51ni1 e3a 5llnclrnu woclelasSbHracH.

#uwclucle <WW8lrear.H>

#1MNclvHe <Ta(b.b>

con5( clovble pl=4 * a(an(1);

cla88 Cilrcle {

pro(ec(eé:

(louble r;

pubHc:

Clrcle (clovble ryal=0): r(ryal) {}

yo 1l 5e(KacHn5(clouble ryal) {r=r¥al;};

clovble 8elKa(Mu5() {re(urn r;};

(lomble Area() {re(urn pl*r*r;};

yo 11 8bo=>¥0Oa(a();

h

cla$8 CyHnHer: pubHc Clrcle {

prodecdecl:

Houble b;

pubHc:

CyHncler(clovble bYal=0, clovble ryal =0)

: b(bYal), Clircle(ryal) {};

yoll 5elllel1£ln((lonble byYal) {b =bYal;}

clovble 8elllel8b{() {re(urn b;};

Houble Area() {re(urn 2*Clrcle::Area() +2*pl*r*b;};

yol/ 8bo>yOala();

I8
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Y01 C'lrcle::8bo”Bala()

{

con! «"3o0” ra ranw-"'«8e(K.ant8()«eniil;
conl« "Aylana Tayiiow ="« Area()« enil,;

b
yoM CyHnicler::8bonyOa(a()

{

con(« "A808ra(lw8l="« gella(Nn8()«en(/1;
con*« "T8M1M(1r balan(181="« 8ellel8b4 ()« eniil;
coun(«"¥lW a Tayonl="«Area ()«eniil;

k
mn(rtaT()

élrcle clrcle(2);
CyMNniier cylniier(10, 1);
Clrcle.8b0\\Oa(a ();
cyHn/ler.8bon\Oa(a();
reiurn O;

}

M15ollla Clrcle 5TnnT8 elloail r Ta’'lurollannllé yaSoma a’2051,
kon51rvkior ya ~alor weullarclan LWoral. Obyekll1 yaraiisbiia kon51rvik-
Or r TaymtoHar a2061M clolra raclusining bo5SblangYch uylyral:l bHan
notlaycl (UMi51al1a5-11rad). Kon51rukiornt8 yansgl 51ma&lsi ko‘rSanb
oYarT12: chaywbbcla n baraYly kon5lruvkior 51nii8a, 5bunt8clek, 1kkl nus-
raclan keyT Ko‘rS5alll8an bar yanay TaTuToHar a’20518a Turojaal gllsbi
TMTK1ln. B 12MMN8 11500MT112cla r Ta’luto(lan a’2051 un8a ryal paraTeT
ban Turolaal all™b orpall «yaralllacH» ya noll ~yTa! bHan notlanacii
(NM151a11a5bunlacH).

Mi5olcla S5elflacHWS mbmH r TaymtoHar a2051 LiytallMi bel8MaycH,
8elfacH»5 meuH e3a mni yayraracH. Area meull clolra Tayclonlw uaylaracH.
$bo\yOala n3nH aylana racH/51 ya clolra Tayéon 118 ulyTtaHarlTt cblsarlb
beracll.

Mi5olcla Clrcle 51niinlng boSMa51 c3eb e’lon yllin8an CyHnier 31nii b -
\a8ona tadmntoHar a’2051, kons!rukror ya uator mvllarclan Jbora(. Bu 51nfr
TauUnTtoHar a’2061M 3linck aS051 racHWS1LL 5aMas3b ncbun barcla SelfacHnS
ya 8erflacHn5 vallarlIl tero3 Allb olacH. Obyek”T yaraH3sbiia kon8(rvk-
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lor r ya b TadYutoMar a’2o0lannl bosbknéYcb uylyTtaiiar bMan notlaych.
Kons1rmkronug yansgl 5tlak3151u korSal;lb oYaTi2: b12liMg bolalcla b
Taldmtoiar a'2051 bYal ar8utenumng ~y tau bMan notlanacb (r115lal-
k3biirach), r Ta’1urollar a2051 e5a ryal ar8utenl8a e8a bo‘18an barayly
5tFkon51:ruklldnw cbayTt3b bMan notlanalsl.

Mi501cla Sellle18bl: Funkblya51 H Ta’lutollar a’2051 Ny Taiiw bel8May-
M, 8elllei8b1 eba Mayraracll. Cu'cle::Area funkblyabl ba2aYly 51niian Te-
ro5 olnn8an funk5lyaw. Slinclr yura51 Taycloww “aylansb ucbun oriucba
yuklaycll. 5bowOala Minks5lya51 e5a sManclr a5051n1n8 racMw!, balanclH81 ya
yn21Ming taycloni”lyrallanw cbluanb berach.

Mi1501cla T a 11 ink5lya51 Clrcle 51nin8a tan”mb 2 racim™H Clrcle ayla-
rebl M batcla balanclli§1 10, a5051Mn8 racHBl 1 boY8an CylMlnéer 51nii8a
Tan”~mb CyMniier 5Mrclrml yaralacH, keyln yaranl8an obyekllarnlng para-
TelrlarlMl cbluarl5b ncbun 5bo\yOala 8a Turo)aal NlacH.

Aylana ra<luB1=2 Oolra Tayclonl = 12.566
A505 raclwgl =1 51Hlr balancllgl =10 Yn2a571T8 Tayclon1=69.115

15.2. Ko ‘p/ikcla8l \on$Hk

Ko ‘plMk yonkMk ra’ril. Ko ‘plik YOr15Mk cleb 51MF 1arll/cla bir necHa 51rF
ab05 51nfF 51Fdtla ko‘r5allsb 1r ko n 18a ay{llacH.

MaSalan:

c1a88 Ba$l$l

{T! &, b;

pubHc:

Ba8181(1n( %, In! y){a=x; b=y;}

I3

c1a38 Ba8182

{T1l c;

cbar*8;

public:

Ba$182(1n(x, cbar*y){c=x; b=ne\\ cbar[8(rlen(y) +1];}

~Ba8182(){clelele[]8;}

b

c1a88 1nberH:pubHc Ba$l$l, pubHc Ba51$2

{T! 8urT;

pubHc:
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1nHeri(tl x, 1oy, 1N( 2, cbar*i, IN( K):Ba5151(x, y), Bam&2(r, i)
{anT =k;}

5 .
Ouwyl™afl claSli(la cotpuler s yaraiisb wcbun, cotpuler_Screen
ya TolKer_boarcl aao3 51niianclan foyclalauiacH:

#lnclucle <108lreaT>
#1clucle <8(nn8>

n8lrng natekpace Kcl;
cla»8 coTpu(er_5creen
{
pubHc:
cOtpu(er_8creen(s(ring, 1ong, 1 (, w();
YOI/ 8bom_8creen(\ol1<1);
prlYa(e:
8(nn§ (ype;
1on8 color§;
In( x_re80W (10m;
1r(y_re801n(10n;
b
coTpu(er_8creen:cotpu(er_8creen(8(rifng (ype, loné color8, 1M( x_
rek, T ( y_res)
{
coTpu(er_8creen::dype=(ype;
coTpu(er_8creen::color8=colork;
coTpu(er_8creen::x_re8olu(ton=x_res;
cotpu(er_8creen:y _re8olmnHon=y res;

}
YOI/ coTpu(er_8creen::8-0\y_8creen(yol(l)

({:om(« "Ekran 1lun:" « 1lype « eniil;

con(« "Kané:" « colora« enil;

con( « "Ka((allg8l:" « x re8olu(on « "8a" « y re8olulion «
encly

}

c1a38 To(ber_boar<1

{
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public:

Tolber_boarii(1nl,ln(, 1n);
yolll 8bomr_Tolber boarii(yol<l);
priva(e:

In( processor;

In(3peei;

1n( KAM;

b

Tolber_boarii::To(ber_boar(1(1nl processor, ln! «peec!, In1 KA M)
{

To(ber_boarcl:proce88or=proce88or;

To(ber_boanl::8pee(1 =8peecl;

To(ber_boar(1:KAM=KAM;

}
YOI Tolber_boar(1::8bo«_Tolber_boar(1l(yoll)

{

con! « "ProcesBor:" « proce88or « en(ll;

con(« "CHa8lola:" « 8peccl« "M CC" « en(ll,
con(« "0211:" « KAM « "MBayC « en(ll;

cla88 coTpu(er: publlc cotpu(er_8creen, publlc To(ber_boarcl

{

pubHc:

coTpuler(«(rlng, In(, noa(, §ring, 1on§, In(, In(, 'n(, w(, n(Q;

YOI 8bo«_coTpu(er(yolcl);

priva(e:

gring nare;

In( barii_(118k;

Moa( Aoppy;

I8

coTpu(er::cotpu(er(8(nnE£ nate, In( barii cHk, Hoa( Hoppy,
8(nn§ Bcreen, 1lon8 color8.,ln( x_re8,ln(y_re8,ln( processor, T ( «peecl,
In( KAM): cOtpu(er_8&reen(8creen, color8, x_re8, y re8), To(ber_
boarc1(proce880r, «peec!, KAM)

{

coTpu(er::nate =nare;

cotpu(er::barii_cl18k=barcl_(118k;
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coTpu(er::doppy =Hoppn;

Yo y
yol coTpuler::8boyy cotpuler(\ol)

({:OM!« "Tur:" « nate « ency;

conl« "(Palllu WI8K:" « barii clak« "MBay!" « encll;
con*« "Yutabou cMBk:" « HAoppy « "MBayC « encll;
8bo\\_to4ber_boarcl();

8bon\_8creen();

}

w! Taw ()

{

cotpuler ty_pc("CoTtpan”, 212,1.44,"8YCA",
16000000, 640, 480, 486, 66, 8);
Ty_pc.5bony_coTtpuler();

relvrn O;

}

Bn mi5olcla coTpuTer 3Tl Konsrrukwon Tolber_boaré 1 coTpuler_
Screen kormSlrvkl,orlardl chau r/lack:

cotpu(er::cotpu(er(8(rin8 narte, w( bar<l (118« HAoa( HAoppy,
8(r'1rsg screen, 1on8 color5,ln! x_res, w(y_res, 1n( proceksor, 1M( 8pee(l,
In( KAM): cotpu(er_8creen(8creen, color8, x_res, y_res), To(ber_
boari”~processor, 5Speecl, KAM)

15.3. PollTorl nxuar

8T1Aar(la pofNTtornxT. PoMNTOornrt ynuorha ayl8aniclek, ynnoncba
50T bo‘Hb, KK Ita 0‘rakclan - pol (ko'p) ya Tor&5 (5bakl)clan bora(batéa
ko'p 3bakMW kT bAcMralll. PoMTorrt - bu IurcloSh obyekrkr (ya’'ml blia
ajdocl boSVe51 bo'18an 51MVarSa Tansub obyexkllannlng iiaswr bajarllShb
ya’™Mcla ya2lyal8a uarab, o2larlltl LrHcba Tula oHab xu5SuSlyall. OMY
clolrablcla clablurchl obyekl xull-a1Yoli8a ~al; bWyosiia 1a51 ko‘rSalsbl,
ya'ni (laswr8a kirnlayol8an namiMarw o'28arurl5sbl batcla ayloc!lar8a o‘r
alclocllanclayo” bo*18an 0'218a xo5 xubmSlyallart ~o5b15b1 TUTKIN.
11511t 0'28arnn5b ncbun n T a\lacla ~o‘5bnncba ynklaSb kerak, ya't
ayloclcla blna norclagl nsulrt edon MU3b ya mncla kerakH xall-barakallarml
1558a 50H5b kerak. Ka(uacla ajclocl-obyekl ya ayloc!-obyeklcla bTa nor<3aél
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Mckka wanl awal uyacll. Buncla mnsbbu vbimllarmlng kocllan LrHcba 15b8a
LW3bnMachk ya, cletakkl, obyekMar LWrHcba Xxa«i-barakal Kko‘r3al:acH.
Ma5alan, 8eotel:rlk sbakMar LUrclosb 51nfartlng labaplaniSblc)a (mvula,
10'8§‘ricb121y, kyaiiral, G0§‘rllo‘nburcbak, cbHa. elllps ya bosbualar) bar blr
&nrora\y nsmHS8a e8a bo‘Hb, 1 Wbby Sbaklnl cbi12ib berl5h 1alabl Lo‘yl8an
yosiea-bocl3a8a 1e§15bH Jayob berM5b1 uchbun Tasmliir.

PoHTOrbrt WW&yH, aybclNar bHla Yo ea8a 0‘218a xo5l1arrcla Tuno3sabaC
Hr15b nucbun, o‘r aoclarlrMrignTntly nsmllannl yo‘5bltcbaymklaSblan
TUTKLM.

Yirival Mvnk$lyalar. OM3 ga poHToriirt8a Taupl yusoricla 1ays1i
ben18an yor15Hkya aVioc! nSmHnl uo‘5bltcbaywiklallsSbtexan 12t 1yo”™Hasla
etab, balkl ytnallasb. YOBl1abIcla baT erlSblackikl, u a)clon MinkSlyalar8a
0’2 aylodlarl Wnk51lyalan8a turo)aal ulli™b mwkonibera/l. PolTorirT
51nF arxllexilira5l or”all 15b8a L3bHMacKk. BbHo™ Taupl a’ro-FunkSlyalar
polTorlrbo‘rsblan TMTK1n.

C ++cla polltorfF vnk5lya bHla nor<la81l ebHTOlNy LWWnk5lyalarclan
bln8a faupC balarll$b payHiia, yanl wun8a 51nMing konkrer obyekH
n2alllayol8an payia bo§*lab uo™ylac/l. Bosbuacba ~Lb ayr8ancla, asllabkl
cla5lUr Tallll(la JflignkSlyanlng cbaulr115bl {aupl {axTTan bel8Mana(l,
aynan uaniay funk5lya cbaslrlayol8anl anlu, ko‘rSaH1Taycll. Bu 3arayon
kecblkkan bo§‘lamlSh <leb noT o0l8an. Ka\malcla§l 11501 oiiclly a’20-
M1nk5lyalarning poHTorMbo*1ta8anH81 niltaga oHb keHSbl TV TK MHET1
Ko‘rSalacil.

#1lncln(le <to51reat>
#lnclucle <8lring>

n$Ww8s natexpace BM;

cla5s5 Paren!

{

pubHc:

yol1F1() {con!l«"l aT ParenC «enii!;};
\01d F2(w1l n) {
ror(lnl1l=0; 1<n; 1++) F1();
¥

3

cl1a58 CbH<1: pubHc Paren!

{
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pubHc:
yolll F1() {coun(«"1 aw Parenl"«en(11;}
h
Taw () {
CbH c/c!;
cbl1d .F2(3);

IN(kKK;c!'n» KK;
relurn O;

}

Nelua:

laT Parell
| aT Paren!
| aT Parelll

Paret 51nii f1 \'a F2 a-20-Tunk5lyalar8a e8a, bunéa F2 M¥1 cba”ka-
<M Parelll SIMATNIME boS/a51 bo'18an Chiicl 51niia F2 MnkSlya51 youwMkka
oYacH, blrod] F1 1vnKs1lya51 ~ay*a ra'rilanacH. KoTpWatOor YOr15Hkka odgan
2 TwnkEyaniParet::F1 TvnkSlya51 ban bo§‘lab. lramslal:5lya ulllb ynbo-
racH.

C ++kecblkkan bo™NYawsbw Mnk3lya ba™arll3b payiicla aw™laycii bat-
clalnkblyalarnl Y1rrallaSb \Oskablcla nlarcla polltoriilknlla’ttlaycH. Al-
dadl ya ayloc! 5lnarcla YlWval Mvnk51yalart e‘lon yllob 51Wak515T1 nTnuTt-
1a5bT1racH8an 1150101 ko’rlb clU/arwr:

c1a88 cla$81Yarel {

//Bo3H™a a’ro-Tvnk8lyalar

\urlval relurn Type Ffmnc(ton~ate(<paratelrlar ro‘yxall>),

}

cla$$ cla55=arte2: pubHc claz$Netel {

//Bosbuya a’ro-fmnk51\alar

\urlval relurn Type MmnclionMate(< =),

}

PareT ya CLIW S5irfrl obyekMarllla f1 [vnkSlya51 poHTorll§T1
1a'tinlabb ucbun, vni \lrlval cleb elon uyll™b 2arvr. Ouyscla claSrirmrg
TocHlikal51yalan8an TaTl kelnrHacH:
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#uwclncle<io8(reaw.b >

cla58 Paren!

{

public:

Yirival yoM F1() {conl:«"1l aw Paren!" «eninl;};
Y01l F2(1nln) {

lor(ln( 1=0; 1<n; 1++) F1();

I8

I8

cla$$ Cbllcl: pubHc Paren(

{

pubHc:

Yo1 F1() {comn («"1 aw Paren!" «encll;}

h
Inttaw () {
Cbl1cl cblc];
cbM(1.F2(3);
reCuvrn O;

}

XKlua:

I aTt Cbllc!

I aTt Cbllc!
laTt Cbllc!

Mana encll éaswr kullMayor8an naluaw cbluar!b beracll. KotplMalor
CblMcl.F2(3) Nocla5Tl Tero3 ~b oHn8an Paren!::F2 M'mnk3yasiTurolaati8a
TrablalbSlya uylllb ymboracll, bu J1TK3Ya e3a, ot naybarla, Cbllcl:Fl
ayloclinlng ~ayla anlulanéan Yirival JITk51ya51w cbaulrlb oladl

A8ar funkblya baraYly 51niia \'lnmal ieb e’lon ~In8an boMga,
vl 1'apl bosMa 51MVarcla uayla anlslaSb Tu TKT, buniia pararelrlar
ro'yxainl ayyal8lclek soH5bl rarur. A8ar boalla 5tTTwnf Ylrlval
funk51lya51 parartelrlar ro‘yxalli o‘28allir8an bo‘15a, bu bolcla nnlng
baraYy 51MAa81 (baTcla MNT§ barchba aclocllariclal) yer5lya51 Kirlb
bo‘lta5 bo‘Ub yokcll. BoebHa bunclay ya2iya! bo5bl berk ko‘cba8a klrlb
fol8ariclek ko ‘rlMsbl TMTKIN. Ataléa orHuycba ynklaw5Sb Texani12t 11
flo‘1llab-yuyyallartaycli8an OMO WMarWa 3bunclay boYacll baTt. C++
bn Tmattow YIrlmal 1unkSlyalarclan eta5, balkl xuckll 5bu nMoTH,
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boslla paraweli ro‘yxall8a e8a bo‘l8an, or~cba ywuklan8an
funkSlyalarclan foyclalan8an bolcla bal alacll.

Yinval cleb e’lon ~Un8an Mnk5lya, HosWa 3lnidarcla ynYmal kalk-30°2
b/an e’lon alMn8anl yok! ullnwa8anlclan ~ally narar, barcba bosMa Slrf-
Jlarcla YArlvel blsoblarach.

Ynllal vnkSlyalarclan berH8an 31nF obyekllannlng o‘218a xo3 xuLl-
alYorani 15b8 5ol5b mcbun foyclalamln8. Barcba vSllarln§iZnl Yirlval
cleb edon ~Mrtan§, bu ularw cba”™T~béa ~o‘Sbltcba bl5oblasb Sariiarl8a
oflb kelacb. HaTtTta ya™: cebSlrvklorlarml Y1Hual cleb e’lon alling. Bu
Slnar labasalamlSblcla obyekllarnl yo‘a W~béa polltorl >xulu-aEYorml
latTtlaycH.

PoHTorlr Obyekl-1elelOMMANg yara(ll$bi Aylaylk, 512M18 bo™blu-
larln812 &128a obyekl-lelelinln812 cHskH, 1m8tacball yokl 1o‘1oyll
lelefomlarclan bln'n 11anlab ol b, etnlal5lya Alla oll13b! kerak clell. BoSb”™acba
Wb ayl8ancla, obyekMelefFon blua uo‘n8‘lroa wucbun 1lu8tacball appara!
Sifdtla bosbua ~o‘n8Yroy, ncbun 1o0'loyll lelein 3HaHéa ya b.k. 15518551
TMTKkIN edl Ya'm blr uo‘n§vosc3an 1kkrcbl518a 5I12MIME  obyekl:-
lelefon1n&l12 o‘r 3bakln! o‘28arHN5b1l1orlT bo*lad1

Twurl 51niar8a Tan5ub bu lelefonlarcla faugpl blMa ralT|lanmych| Mnk5lya
Taylucl - bu dBL wxull. PolTorl obyekriw yaraii”b ncbun, 512 ayyal barayly
51nMunk5lyalarinl, nlarnt§ protonplarl olcclan Y1Mval kalb-50°rml ~o‘y8an
boWa, amiMay512. Bu barayly 5tMunk51lyalan bo5Ma5Tiiar LnkSlyalariclan
3by bHan EalX|lanacikl. ular Y1rivaldr.

Keyln cla5urcla parate:rl1 barayly 51n obyekii8a Moya §lobal riTk31lya
LWrMach. funk51lya lamebicla del nsul8a turolaal sllinachl:

yolcl ciial_pbone(pbone& 1b15 pbone, 51nng§ 1b15_nuTtber)
{1b15_pbone.llal(1b15 nutber};};

Obyek15bakllnl o‘r8arlw5Sb ncbun, 512, auyllla Ko‘r5aLLI§an1I7IeK, n"™\bbun
funk5lya8a bosHa 3T obyekHn1 paratelr 51/aiiéa n2aliasi2:

cMal_pbone(boTe_pbone. "303-555-1212");

funk5lyaéa kel8an (pbone&) bel8151 Lirlar8a kekT3b”a 1wkon berlb,
blr ucla8l o‘28aruycbl (KOucb_HOne) aére51M bosbua Iucla8l o‘r8armycbl
(pbone)8a bensb 2armrN8MMitayuT afacH. Oasllr cMal_pbone LUnkSlya51-
8a LWrM obyek{lar aclreslM laacllt AWSbl T TKT ekan, cletakkl, LUnk-

20—CraC- u> 305



51>a poHworl bo‘lBbl wunTtkln. Ka>balclaél €asllirc™a bn vm&uiclan obyeksb
reklon yarall15b ncbmn Moyclalana(i. Oa&lvr 3b8a 1nSblnl8ach, poly_pbone
obyekii ot Sbaxknl cKekH lelefonclan w8tacbaH518a. keyln e3a HO‘1o\TH18a
o‘28arHracH:

#lncludle <108(reat>

#lnclucle <alnn8>

naT8 natexpace $((;

clax5 pbone

{

public:

mrival yoll cMal(51nn§ nutber) {com!: « "KauyaT loplalw’” «
nutber « eniil;}

yoll an8\yer(yolll) {conl« "NaYobn! kn(1$b" « enc!!;}

yol(1 ban§up(yoll) {cou*« "P o ‘n§Urou balarfcl-1rmbkanl uo‘ybb"
« encll})

yol(l nn§(yol(l) {conl « "(20‘n8‘lrou, yo‘n8‘iroa, so‘né‘lroy" «
ewll;}

pbone(d{rinNg nutber) {pbone::nntber =nutber;};

prodeclecl:

${nn£ nnTtber;

I8

clas5 (oncb_lone: public pbone

{

public:

\O1(1 cMal(81rirng nutber) {con™ « IP1k P1lk KauaTt lo'platl” «
nutber « encr}

loncb_lone(81ring nurber); pbone(nutber) {}

I8

cl1a88 pay_pbone: public pbone

{

public:

\O1M cMal($*nng nutber) {conl « "MHTos lo'lan§" « atoun( «
"8en(" « en(ld;

conl« "Kayat lo'plart” « nutber « encll;}

pay_pbone(81nng nwutber, IM( atowun!): pbone(nutber) {pay_
pbone::atoun(=atowun(}

prbale:
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Y01 N1lal_pbone(pbone& 1b1$_pbone, 51nn§ (b1§_nutber)
{1b18_pbone.M1al(1b18_nutber);};

w(rtart()

{

pay_pbone cA:y_pbone("702-555-1212", 25);

loucb_(one boTte_pbone("555-1212");

pbone ro(ary("201-555-1212");

// Obyek( lelelon8a aylan(1n18Lw

(Hal_pbone(ro(ary, "818-555-1212");

// Obyek( 8bakH (n~tacbaH lelefon8a o‘2£ar(1nl5w

Mlal_pbone(boTe_pbone, "303-555-1212");

// ObyekC BbakH (o‘loyH lelelon8a o‘28ar(1ri181n

(Hal_pbone(cKy_pbone, "212-555-1212");

re(urn O;

}

A8ar n3Kbn iazlvr kotplaslya u/lnlb 13b8a LU3Mrlixa, c/iBpley ekranl-
claanylapg! yorny payiio boYach:

8\>PObYMOKP <E1YTEK=>

Kauarn (o‘platl 818-555-1212

P1k Plk KayaTt (o‘plat! 303-555-1212
1UWT0$ (0°1ang 25 8en(

KauyaTt (o‘planm 212-555-1212

p°’ly_pKone obyekii cla3ur baJanH5b1 claYorlcla o'r 3bakHw o‘28arHrlb
Lrar ekan, n poHTorbo4YacH.

15.4. Ab3(rak( atdar

Ab$(rak( 8l (a'rll. Hecb bo‘lta8ancla Hwma 30F (bo'3b) Yirllal
LLInk51ya8a e8a bo'18an 51nlabkiraki 51l iey/la/l.

Puylcla81 e’lon8a e8a bo‘l8n koTponen(aH 1unk5lya 5ol Yirilkl
LLnk51ya cleyHacH:

Yir(nal <(ur> <fvnk8lya_nonH>
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(<forTal_paratelrlar_ro‘yxau >)=0;

Bu yoruYcla " =0" kon51ruk5lya "3of SpeSiikalor” ckyflacii. 5ol ynumal
MNink51ya latliSa nusol:

\Wwrilvel Yoi@pure (yoic!) =0;

805 \urwal Mvnk5lya becb narba ~Mtayc/l ya vl cbayinb boYtaycl.
mnlne yo‘Uarl1561 - bo5Ma 51nMarcla nwng o‘rnai eSalloycbl MnkSlyalar
ncbun a505 bo‘M5b. Ab51rak151nresa boMla 51nfmcbun a5051y (baz2ayy) SwiF
5111cla 15:1a1M561 Tutkln. A8ar 50" YIrval (Mnk51lya bo™Mla 51nida FO'TIu
lanManTtaba, n bo™Mla 51nlYabaT 505 \'1/al bo‘Tlb ~olacl, nalyacla bo™Mla
51nlbaTt ab51rak! 51nfbo‘ladl

Ab51rakl 51l {spa! bobua 51 alclocH SMancla 15:1a115 TUTK1n:

Ba'21 5Tiiar ab5lrak! 1uSbuncbalarnl Moclalay( ya wlar ucbun obyek!
yararnb bo‘ltaycll. Buncky 51nMar blror boNla 51claT a 'no8a e8a bo‘lasL

Mabalarn,

cl1a58 Abslracl

{

puvbHc:

\1MNnal yoli clra\»()=0;

I8

cla88 Oenyelii: pubHc Ab5(rac(

{

pubHc:

yolliiram () {con! <<"8aloT."}

%

T ( Taln(\0lLc)

{

Berl\ec! i1;

Ab«4racl a;

re(urn O;

}

A8ar 50 YIrival lvnk51lya bosla 5tcla 10Ty lanianTta5a. n boNla
5lmda baT 50MY1Mnal bo‘lMb uola(, nanjacla boNla 51nrbart ab5lrakl 5wl
bo'lacll.

cla$$ Ab51racl

{
\1lrinallnl () =0;
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Yiriunal iioa! §(oal)=0;

h
cla88 JerKelii: cla83 Ab8lracl

{
n(r(Q;

2
1n( Taln (yolA)

{
Ab8lracl a; //xalo

OerKei ii; //xa(o

}

Ab51rakl 3tfar real|2alwmya clelallarill anlalasblrrabclan lagl Tler-

~ey5uW Ko‘rSallsh mcbun 1561alllacdH MaSalan, Operal510n 1121tcla umnlrta
clrayyeriabxW/akr 3rrf SiFallcla beraiH3biT v T K 1n:

cla38 cbaracler_(leylce {

pubHc:

Yirinal w{ open() =0;

MMnallnl clo8e(con8( cbar*) =0;
Y1r(nalllll rea<l(con8( cbar*, 11) =0;
\1rlalin( \yrne(con8( cbar*, 1 () =0;
mrinallini roc(l(in( ...)=0;

...

h

OrayyeHar cbaracrer_éeYixe 5t1inllg a”™oc/lan 5l@icla Kirl11He-1

TUTK1nN.

Ab3Hak! 51rF Inncla8l o'r8armYcbl yaraHb boMtaycH, lekT ab3lraxl:

51 rlcla81 ko‘r3atkich yaraiisb TM TKT. Bu ko‘rSalklch8a ab3lrakl 3T7F
ab3(rakl: bo‘lta8an LU ayloc!lan anre3™w ~yTa! Sifdicla benb, ab3!rakl
wnl8a To3 WrH nauarn! cbaullMs5b TU TKT.

Mazalan, yl~oncla81 poHTtor” lelebon umyMa™ncba 1arllaml5Shl TmT-

K!n:

#lncln(le <w5(reat>
#rclncle <8(ring>

n«T8 naTtespace 8cL
cla88 ab8(rac(_pbone
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{
pubHc:

Yil(nalyolll cHal(81nn§ nutber) = 0;

\01/1 an8yYer(YO1) {com(« 'MayobT kuhab" « en(11l;}

yol ban&np(\0lcl) {con!l« "Oo‘n§‘lro” baJanl(H-(rnbkanl ~o‘y18b"
« en(ll

} V) v}

\OIN nn8(\OIN) {cou( « "Oo‘n&‘lrouy, yo‘n84Yrou, NOMEITOL" «
encll;}

ab8(racl_pbone(8iring8 nwutber) {ab8(rac(_pbone:nutber=nut-
ber:}

pro(eclecl:

8(Nn8 nuTthber;

¥

cla88 pbone:pubHc ab8(rac(_pbone

{

pubHc:

Yir(nal yoll cHal(81nng nuTber) {cou( « "KauaT lo'platl" «
nutber « enc'l;}

pbone(8(nn8 nutber): ab8(rac(_pbone(nutber) {};

h
cl1a33 (oucb_(one: pubHc abxlracl_pbone

i)l/leC:

yoll cHal($1nng nutber) {con( « "P1k P1k KauyaT lo‘platl" «
nutber « en(11;}

(oucb_(one(8(riiné nuntber): ab8(rac(_pbone(nutber) {}

k

cl1a88 pay_pbone: pubHc ab8(rac(_pbone

{

pubHc:

\OIM 1Mal(51ring nutber) {cou( « ‘'YW Tox (0o‘lan§" « aToumn( «
"8en(" « encll;

con(« "Ka”aT lo'platl" « nutber « enil;}

pay_pbone(8(nn§ nwutber, n( atonn(): ab8(rac(_pbone(nutber)
{pay_pb°ne::at’'mn4 =atounn!;}
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pnya*e:

1N(atoun!;

oo

yoll Wlal_pbone(ab8(rac(_pbone»& (b18_pbone, 8(nn§ (bl8_
nntber)

{1b15_pbone.M1al((b15_nutber);};

mn(rtaT()

{

pay_pbone citly_pbone("702-555-1212", 25);
loucb_4one boTte_pbone("'555-1212");

pbone ro(ary("201-555-1212");

// Obyek( cHxkI (elefon8a aylanHn18T
(Nal_pbone(ro(ary, "818-555-1212");

// Obyek( $bak 1n8tacbaH lelelon8a o‘28arHr/15T
Mlal_pbone(boTe_pbone, "303-555-1212");

// Obyek1 $bakH 10'1oyH (elelonfa o‘r8ar(1r1l81n
cHal_pbone(c/ly_pbone, "212-555-1212");

rellirn O;

}

15-bob boylca xayollar

1 Yon3HkK w Ta ucbun kerak?

2. Hltoyalan8an prolectecl ya xuevSly prnyare bu™mlan orasiia “anc3ay
a”™ bor?

3. HlTta ucbun ay\al &clocl 37l konSMmktOrlarl cbasbllb, 50'n8ra ayloc!
31Tkon51:rnklon cbacprilacr1?

4. M T1a ncbun c3es5lmklorlar konsSlrukjorlar8a nlSba(an lebSkarl laltlbcla
cbasklacH?

5. YonsHkiia alclocl 51nl 5pel51Mikalon 51MaHc3a prolecle<3 ko‘rSaHMSbl
TNTKINTI?

6. 3Tiar kwbxona51Ml ~vnbbcla yonsHkéan pganéay loyclalamllacH?

7. Xv515ly cleb elon ~Un8an koTponewalar8a bo517a 5T mavMan
orugH Turo3aa! MU3b TMTKINTL?

8. PolTornrT cleb nlta8a ayHlacH?

9. 1j5m1m YIrlvel cleb e’lon yllleb Manclay 1Tkon yaralacH?

10, Ab5lrakl 51 cleb ~anclay 51n8a ayHlacH?



=
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15-bob boy Icka /opxlnnc/lar

Yonalknan &<lalawb Arnsl ya 81rk aCl5ll 3Tiiw yaralng.
Yorl5Hkclan foyclalamlb Muufa. To‘Hburcbak ya HO'8T1 1o ‘rlburcbak
Slnizarllll yaravine.

Yorl5Hk \a abblrakr 5Slriclan HOclalamlb  clelal, racHocleral ya
Konvienator SIMATIL yararins.

Yor15Hk&an ya abSlrakt 51niian foyclalamlb 6woy, iumbon ya blurny
1tnbonl 5THAanT yaraiuns.

Yorl5Hkclan \a abblrakl 51niian HOyclalanlb nasbr, kliwob ya o‘um\
"o‘1lanTa 51MAartl yaraHns.



16-bob. 8Ll FBAKBA POb1MOKF12M
16.1. §(an/lar( ataHarw yo‘8bltcba ymkla$b

C++ rlltn§ aJoylb xubuHlyallanclan b 5lanéall arallarnl yansgt
Ta’lurollar rurlarl8a po‘llasb 1tkonlyaH(1lr. MaSalan, Salrlarml umlaSbrl
51 +52 ko‘nwbSbcla bel8Ma5b ancba “mlay. Bu atalTt 51tyoll Tab5lylar8a
yok1 5alrH kon5{anlalar8a uo‘11a5bming HoN yo‘u, bekln 51 ya 52 T blror
51n obyekrlarl Slalicla 1a>’51I7lan5a, vlar ucbun ‘+’ atallNn1KTU™b TNT-
kln bo‘lad1 Atalnl Ta!lutorlarnt§ yan81iimri8a ~ola”™b ncbun clasllircbl
"operalS5lya-1vnkSlya’ cleb araluycbl Tax5u5 wvnk51lyat klrklSbl l1orlr.
Operar5lya-vnk5lya raumin ~mylclaSk:ba:

Paylarlnycbl_ta’lutor_rurl operaror operal5lya bel8§151

(operal5lya Mmnk51lya paratelrlan_5pelSllikal51ya51)

{operalllya Funk5lya lana51_operatOrlan}

Kerak bo*18arcla bu Funk5lya operatOr proroiipaikiM115S Tntkin.

Oaylarllunycbl Ta'lutol_lurl operator operal:5lya bel8151

{operar5lya Mmnk51ya paratelrlarl Sper5llka{51ya51)

M1501 ncbun * atalnl blror T 51n8a*e815bM1 obyekrlar8a si0‘MaSb ncbun
unyicla8xba 1mnkSlya e’lon MUsSM TnTK1n:

T operalor * (Tx,Ty)

Bun voicla l1arlllan8an operal5lya /o‘5biincba ymklan8an (T8M2cba51-
8a-oyerloac!) cleb alalalll ASar T 5TF ucbun ymuyorlla kelllr/i8an wrclagy
Mink51ya e’lon yllin8an bo‘15a, A*B ocla operalOr (A, B) 51laiicla Naralachl.

51nf obyekinan8a 1wvnkSlya-operal;oml uo‘lMaSb ncbun operal5lya-Tvnk-
5lya yok1 571l koTponella CunkSlya51 yok1l clo5loma CvnkSlya bo‘TMSLL, yokl
paratelrlarclan blrona51 51nl wri8a e8a bo‘MBbl Kerak.

ATtalar ken8ayvnl8ancla wlar mcbun bar x Wrlar kotblnal5lya51M1
oldnclan nararéa LUMSb 1lorlT. bekln operal5lya-FunkSlyalar8a turolaal -
Mn8ancla 5lanclarl wrlar altabblnuycbl Nolclalan15blallMacl], 5bunlng ncbmn
IvrlamifngbaTTa koTbtal5lyalanTt bl50b8a o/6b rarvrall yo”. Ko‘p8Tta
bollarcla b!nar artallar ucbmn ~my Icla8l bollaml b150b8a ol b yerarTl.
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# 3Manéar* lur, S1nm

# 3wl, Slanclarl Wr

# 51I'F, 5I'F

Mazalan: CoTplex 5I1nii mcbun awu)iclagl closlona operalSlya-Tunk-
Slyalaml KIrk1sb TU TKT:

coTplex operalor+ (CoTplex x. CoTplexy)

{
rellirn (Cotplex(x.real +y.real. x.lIta8+y.1ta§());

}

Cotplex operalor+ (clovble x, CoTplexy)

rellrn (Cotplex(x+y.real, yntag());
} '
Cotplex operallr +(CoTplex X, éouble y}

rellrn (Cotplex (x.real+y, xntag§ ());

}
OwnyWas1 éaSllircla ociazar ~o"11anr18an:

#lnclune <1084rear>

nat”™ nare$pace Hcl

clab5 CoTplex

{

(louble re, IT;

pubMc:

Cotplex(){};

Cotplex(clouble rel, clovble 111)
{

re=rel; 117=uTl;

}
YO1/1 8b0\¥()

{

cou(«"re=

I8
Irlencl Cotplex opera(or + (CoTplex a, CoTplex b);

'«re«"lt =" « 1ltT«encll;



fnenc! Cowplex operalor+ (clouble x, Cotplex b);
rlenc! Cotplex operalor+(Cotplex a, clonbley);

h
Cotplex opera(or+ (Cotplex a,CoTplex b)
{
rellrn (CoTtplex(a.re+b.re,ant +bT1));
I3
CoTtplex opera(or+ (clouble x, Cotplex b)
{
relurn (Cotplex(x+b.re, bnrt));
}
CoTtplex opera(or+ (Cotplex a, clonbley)
{
rell rn (CoTplex (a.re+y,anrt));
I8
Taln ()
{

CoTtplex CC (1.0, 2.0);

Cotplex EE(3.0,4.0);

CoTtplex BB =CC +EE;

B6.abo"O;

EE=EE +2.0;

EE.8bo\y();

relnt 0;

}

Marya:

re=4 1t =6

re=5|'t1=4

Sranéarr wriarnl 51nT obyeklwa kelirlSb ya2ila311l kon3(rmk(or8a
TP5b1M5b T TkT. MabSalan, CoTplex 51miiSa “mywul!agl KOMN3TUKIOTLL
uo‘yl5b baTTa yorc3arck- {unkSlyalarclan xak=>5 bo™"Hsb 1T kK 0 n T 1 beracl!:

CoTplex (clovble X)

{

real=x; rag8§=0.0;
}



Bn bola “nyMa” prolo/p8a e8a bo‘18an ck)5lona operal5lya-iitk51lya—
c)an foyclalanl5sh yelarH.

frlencl CoTplex operalor+ (CoTplex. Cotplex);

51F8a kon8l;rvklor ~o‘5bl5b o‘rw8a ya8ona konSlruklor8a 1kkdricbl
paratelr uytaHnikwHNb yerarH:

Cotplex (clovble re, clomble 11 =0.0)

{

real=re; wag =1r;

}

1kkTcbl Itkonlyal: 51nF koTponewa funkSlyalarclan foyclalanlSheHr.
Har ~aniay blror atal 51nfF8a {e815bH 5laHk koTponenla operal5lya-Tnk-
Slya yornaTtWla payla yvklanl5bl Tm TKT. B boMa blua parate!r8a e8a
bo*Hb, Sarlaybabl anylcla8l ko‘riiMScla boYacH:

T operalor & (T X)

Bu yernia T - 51I, & - operalSlya.

Operal5lya M'MnkS1lyaw occHy S51nlkotponenla MnkSlya51 Sllaricla cba-
Yinsb T TKIN.

Ma5alan:

#1clucle <tw3lreat>

n51n8 natespace

clas5 CoTplex

{

omble re, 11 ;

pubHc:

Cotplex(f{};

CoTtplex(ounble rel, clovble 1T1=0)

{

re=rel; It =11 1;

}
YO1<1 8boyy()

{

conl« "re="« re« 'Yt ="« IT « ench;
I

CoTtplex opera(or+ (Cotplex a);

CoTtplex operalor+ =(CoTplex b);

%
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CoTtplex CoTtplex:: operalor+ (CoTplex a)

{

reiurn (CoTtplex(a.re+re, ant +1T));

3

Cotplex CoTplex:: opera(or+ =(Cotplex b)
{

re+ =b.re; It+ =bnT,
relut (Cotplex(re, 11));

}

T(TaT ()

{

Cotplex CC (1.0, 2.0);
CoTtplex EE(3.0, 4.0);
CoTtplex BB=CC +EE;
B B .kboyyO;

EE+ =2.0;

EE.3b0"O;

remt O

}

~alya:

re=411 =6

re=51t =4

B1251M"aTtaH T 8lobal opera! .ya-Tvnk5lya ya koTpornerKa opera(5lya-
Mmnk5lya yorc3arlla “aylia ymklaSbnl ko'nmb clUkcHk. EncH atalw 51nr
clo'51oria N'inkS1yasl yorclaricla uayla ynklasbT ko'nb clluarTr.

«M 0*1cboyl Faro racHn5-yektOrl «S1MAML Kk TaT12ya b 51nfucbun
unar operalSlya-TvnkSlyanl k1rkat!2. Bn operalSlyayekioryo ‘naHs5brl1e5-
kan518a o‘28ariiracH.

#rclucle <w«lrear=>

n8LLU§ naTtespace H(1;

conx! T ( MAX =100;

clas5 \ec(or

{

1M1IN5

(louble x[M AX];
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318

Menwn yeclor& opera(or - (yec(or &);
pubHc:

\ec(or (w( n, clonble xnfl);

o1/ (318play ();

I8

yec(or::yec(or (In( n, clonble xn[])

{

N =11

ror (In( 1=0; I<N51++) x[1]=xn[1];

}

YO01(1 yec(or:: (H8play ()

{

coun*«"\n Yeclor koor(Hna(alarl:";
For (1N(1=0; "<N51++)
com(«"\("«x[1;

I8

yec(or& opera(or - (yec(or& V)
{

For (In(1=0; 1<y.34 1++)
y-x[]=-y.x[1];

reurn V;

I8
IN(waw ()

élomble A[] ={1.0, 2.0,3.0, 4.0};
yec(or ¥(4, A);

Y.cgplay();

y=-Y:

Y. "18play();

rewrn O;

}

KaCya:

Yeklor koord/inalalarl: 12 34
Yekror koorcHnaralarl: -1 -2 -3 -4

Onylcla8l kotponenralarnl yayra ymklaxb TMTkln etab:

.- 8nmukluralan8an obyekl: kotporent:a51Ml o'§ riclan 10'8r1lanlabh;



- KkoTponeTa8a ko‘I5alklch orgall Turojaal allsb;

?: - 3baiiH operal5lya:

I - Ko‘nnBb éolra51M anlilasb;

512eol- xollra ba]TTl awwulash;

* — preprol5e550r cllrekya51;

LU - pwr5e550rm atal:

Oayla ymkla5b Texan12t 1yana umny 1<I8l xv5n5lyaxlar8a e§a:

e Salal atauarni ~o'5blrtcba ymklan8ancla priorkeriardl o‘r8ar—
Mnéb TMTK1nN eTas.

= po‘5blTchayviklan8anarallarucbunlliclalar5inl:ak5151M10*28arvnSshb
TUTKNN eTab5. Ynar=yokib|nar ++ atallarnl K]JriBb Tn TKT eTab.

e Atallar wucbun yanf£l 31t¥ollar KwH”b TuTkln eTad5, Tasaknmn,
Ko‘payHn5b ncbmn ** 18151

= Har sanclay blnar atallkkl nSil bllan anulanacll, yok1blr parate”™rll
koTponellla M'vnksrya 3MaH™a. yok18lobal, yok1(lo5lorna §lobalikK1parar-
err’1 FunkSlya.

B1Mncbl bolclax*y Iocla x. operator* (y) turolaairy,lkklncbl bollla e3a
operacor* (x, y) Turolaaanibl/iracll.

Brar ‘=[], atallarSetannka5l18akoTa operalOr=, operatory ],
operator-> 8lobal vnkSlya bo‘la oltayél. BalklT noslarnk KkoTponeTta
Mnk51ya51 bollisb! 1021T.

Har uancla)’ nnar atal 5irl' obyeklarl ncbun kk1 veula anlulanachl.
yok! paraterr512 kotponeTa vnk51ya, yok1bH parateTrl1 (balkl clo'5Lina)
§lobal MnkSlya.

Preiik3 atal ucbun ++2 1Moéa, KoTponeTa Mnk5lya 2.operaior+ +()
yokl §lobal Mnk5lya operator ++(2) cbaylrlli5btl blicrachl.

C-1++ Hla ba21 atallar bo™b™a atallarnln8 kotbTalllya51 S5lfaHcla
amlulanal. M150l wcbun. 1lon§8 T =0 bTun Bon ++T wucbun 17 +=1 W,
B atal eba T=T1+1 w bllracll. Bunclay aylOTank altaSbHn5blar
uo‘5bHnc1a ynklan8an atallar ncbun balarfraycll. M13ol ncbun, TUTY
bolcla operator* =() 1arlml operatOor*() 1arl™ ya operatOr=() lamiian
KeKTb cbiyanb boYrtaycrll.

A8ar Ifaclacla Moyclalanmychbl k1rdlr8an 51 obyekn uaTtasbTasa, vnlng
Ta'Nn051n1 o‘r8al:l b boHTayll. M1501 mncbun, ladar Ko‘rSaH<lcblarSa 1a’51r
Mnycld atallarw kIIrsb T v TK 10 eTas.

A8ar operal5lya-Tvnk5lyanllg birwlcb| parateirl 5lanc3an LWr bo'-
Meb! kerak bo‘l5s, ‘bunclay operalSlya-TunkSlya kotponeTta-:TmnkS5lya
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bo‘la oltayc. M1301 uclwn AA - blror 3T:F obyekin ya unt8 wucbun '+'
aTtall ~o‘llan8an bo‘13T. AA +2 1&cla ucbun yokl AA.operalor(2) yokl
operalOr+(AA. 2) 1&c3a cbanTtMs3b! TmTKIN. 2++AA 1&l1a wucbun
operalor +(AA, 2) cbaall1H5b1 TnTkln, lekT r.operal;or+(AA) xalO8aoHb
Kelagl.

C ++ Wl TmA 2aTtonaYy yerslyalarléa preiiks ++ ya — operal8lya-
laml uo‘3blTcba ynklasb bo3b™a operalSlyalart ymklasbclan Fara ylAtaycH.
Po3lUk5 5bakMa81 ++ya — arallarlll ~ayla yukla8anéa yana blr un
wmr¥asl pararelr krlll3b1 kerak. A8ar ~o‘sblTcba ymklaSb mncbun §lobal
Mnk51ya 15-1a1M8a, mnlng blincbl pararte!lrl 31nfrtn8a, lkklncbl parate!r!
T1; Wri8a e8a bo‘H3bi kerak.

OaUréa po51ik3 YJocla 13blanl8arcla bullln parateH baTt ulytal;8ae8a
bo*lacH

Onylcla81 clasurcla preiik5 ++ ya — bartcla pos3llk3 ++ ya —
operal5lyalardl ~o‘3blTcba ynklasb ko‘rSaH18ar:

#uwclucle <w3lreat>
n3T8 nartespace H(1;
c)ab8 Palr

{
1NN

ounble x;

lrlenc] Palr& operador ++(Palr«&);
lrlenc! Palr& operador ++(Palr&, 1n();
pubHc:

Pall (T{ n, rionble xn)

{

N=0; Xx=xn;

y o

Y011 <H$play ()

con*«"\n KoorcHnalalar: 3[="« N «"n x ="« X ;

}
Palr& operallr —()

{
N/=10; x/=10;
re(urn Palr(, x);

h



Palr& opera(or —(1M( k)
{

N/=2;

x1=2.0;

re(urn Palr (IV, x);

}

3
Palr& opera(or ++(Palr& P)

{
P.Ne =10; P.x* =10;
reiurn P;

}
Palr& opera(or ++(Palré& P, In( k)

{

P.M =P.14*2 +k;
P.X=P.x*2 +K;
reiurn P;

}
T( Taln ()

Igalr 2(10, 20.0);
2 M8play();
++2;
2 dl8play();
-2
2.cM8play();
2 ++;

2 .MN18play();
2--;
2.cN$play();
re(urn O;

}

OaslUr banarllsb] nalyalarl:
Koorclnalalar: 10 X=20
KoorcMnalaclar: N=100 X=200
Koorcltal:alar: K= 10X =20

21-c\aC -- H/



KoorcHnatlar: N =20 X =40

Koor(Mnaralar: N=10 X=20

Bu 11501cla previk3 ++ Liy Ta tni1 10 Talla 03b/*n3bT, po3ritik3 ++ e3a 2
TalNa 05b1ln5bnl blicUracll. Prek5 —~yTair 10 Tana katayinsb, pobl-
k5 —eb5a My Ta (T 20 Tana kalnayurl5bnl blicKracH.

Turlarw o‘réar(1M15b operalon. Ywuuoncla kon5lrukror yoréart”™a
Slanclarl Wrcla8l, o‘28arnycln baululy o'28arnycbl 51 rdcla8l, ya'nl KoT-
plek8 Mrlcla8l o'28armycbi8a kelurlSbnl koTcHk. Teskaw ™ aTtal8a 05bl-
M5b ncbun rnrni o‘28aH1rMsb operarorllan loyclalanlSh Tu TKT. Puyléa8l
T1501c3a ka5r 3on 5T k1nHHb, ka5r 50T baulily 50n8a kelHrl5b operaton
kril18an:

#lnclicle <to$(reat>

naT8 nartexpace 541

cla$b Fraclion

{

(s, ;

pubHc:

Frac(lon(ln(sa1,In(1 1=1}a=qa1; T =11;};

yol(1 Bbo=>y(}{com(« $« '/ '« T « encll};

opera(or clovble()

re(urn (clouble)5/T;

}
}.

1’r|( TaT ()

i{-‘rac(lon 0(1,2);
B.5bo=>¥();
ionble c=b;
eon(«c«en(ll;
B=1;

b.5ba¥();
re(urn O;

}

~alya:

12

0.5

n
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16.2. S5bablonlar

funk8lya 8bablow. 8bablonlar (paratel;rlan8an Lrlar) bo8Yan8an
Mink5lyalar yok1 3Tiar oWasih Wr™3b 1tkonlnl beracl. 8bablonT
anlsla5bTn8 nTnTly 51Mablsl smylcla8l ko‘nwSb8a eSa:

(eTpla(e <abablonll Lrlar ro‘yxa(1>{e’lon ~LU3b};

Funk$\yalar allablonlan ya $t$ar slablonlan CarlaracH.

funkS5lya 3bablow uwo‘3sblTcba ymklanayo(8an 5SwvnkSlyalarw aw™lasb
natnna5lw beracb. 50113b11M15-8ay0'l f0‘yacH8an bar ~anéay LUrcla81ikkka
ar8utenlclan kalaro8‘tl “ay(aracb8an Tax (X. y) vnkslya51 Sbablonlrnl
KO‘r)b cblMarw2:

(eTpla(e <c1la88 T=>T Tax(Tx, Tyfre(urn(x=>y)? x:y;}:

buncla <clab3 T> 5bablownln8 ar§utenn (oTtowckn (aucHT enl8an
TaymnTto(lar wrl bar yanc3ay bo‘Hobl Ty TKT. unclan clafilircla Coclala-
MsbclakoTpMallr Tax 1nnkslya51 kocHN1 by 1mnkS5lya8a mn2a(Mayo18an para—
Te(rlarnln8 MakHk (uri8a Tnyoiis Seneralslya uflachl.

M1501:

#1clucle <wo8lrear>

n$ws natespace A(i;

(eTpla(e <cla88 T>

TT1axltnt(T X, TYy)

1? (x>y) re(urn x; elze re(urn y;

%;l_I(TaLLI 0

{

In( 1=3;

roa(a=3.0, b=7.5;

l=T1axltwn T1(1, 0);//ar8mnten(lar (un T (
cou(«l«eniil;

noa(T =taxltut(a, b);// ar8uten(lar (nn fAoa(
con(«t«en(ll;

re(urn O;

}

Ne (ya:

3

75
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Fakiik lurlar koTpMawya payficla Ta‘1uTt bcYM3Man kerak. Sbablon-
lar512 Tax inkblyaS1Ml ko‘p Ttallalab ~oYbnncba ymkla5b8a 10'8‘n kelar
ecll, ya+11, 8arcbl barcba Nnink51ya Yer5lyalarlnin§ kocllarl bir XM bo‘15abar,
bar blr uyo‘llawlayol8an wr ncbun aloblcla orfacba ymklaSb kerak bo*lar
ecH. C ++ Slarclarll bu Tau5acl ncbun #ideiine Tax(x, y) (x>y)? x:y) Tak-
robMan loyclalamlSbin varMyan LY51ya ellnaycll, cbunkl C++ nH8a oclclly C
ni vsliclan 3bunclay al2alHklaml beracl8an wHarTt 1ek5b1M5b Texani2T 1
bloklroyka ulln8an bo‘rBbl TUTK1N. 5bn nar™a ayonkl, Tax(x, u) 1unk-
5lya31ning ya7'fabl - blr-blM8a 105 Iurlaml ulyoSlasb. A&M3Kb Takrow
uoMasb blr-blri&a 105 keltaycH8an Wrlarnln§ (taSalan. 1111 ~a 31rucl)
Llyo5lan1sbl8a yo 1uo‘yacH.

/Nkkka 028arnycbTT8 o‘rnill o28arnracH8an LUnk51ya Sbablomnl:
letplalie<clab5 T>//T - pararelrlanayo!:8an WUr nort
yoW cban8e(T&x, T&Yy)

2 =X;
=y,
r

—~ S X A~

Bu Mnk51ya upylcla8lcba cbaudlrliS5bl Tv TKT:

lon8 K= 101 =5;

cban8e(k, 1);

KoTtpMakor:

yoH cban8e(lon8& x, 10n8& y){1on§ 2 =x; x=y; y =2;} la’riw Viclalab
beracH.

funk5lyalar Sbablonlarl pararelrlarlflng a5051y xuSmSlyallarl:

1 Paratelrlar notlarl 5bablonnTt8 bulln la’rll bo‘ylab wnlkal
bo'1TO08Y 1o2nn.

2. 8bablon pararelrlarlllng nYyxan bo'3b bo'la olTaycH.

3. Sbablon pararelrlan ro‘yxamc3a bar bill claSs 50‘2lclan boSblana-
cH8an bxr necbT paraten bo‘lBbl TMTK1N.

funkmya $babloww uvo‘8lutcba yukla$H. Funksya SbabloTw
uo‘5bltcba ynklaSb TnTkln. MaSalan. 1kl buwn 5011 ~o‘5blM8ancla, albkal-
1a, bay iy 50n boSI bo*HBbL Kerak bo‘15T:

letplale<clab5 T> T ac (T a, T b)
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|
\

rellirn a+b;

}
Hoal adcl (1l a, Tk b)

relurn (doa!) a+b;

}

Enc acld TunkblyaS11 1kk1 bulldn 3on mcbun cba™wulS5a rkkincbl
funk5lya8a Turojaal: ullinack, uol8an bollarcla LLink51ya Sbablonl8a wmrolaar
ullinac.

Ypricla8l (unk51ya 3bablonlaricla blva utntly LWréan foyclalaud8an.
Ko‘p boldarcla Wnk51ya Sbaeblonlcla brr necMa LUr koT/allsb lalab elllac/l.
Ony 1c1a8l 1150!lcla 5bo” array MTk3lya Sbablorclan foyclalanll8an bo‘lb,
Ta3bly elerenllardMl cbl”an5b vcbun 1o ‘Yallan8an. T LUr 1a551y Lnw
an”a”b. T1 LUr covnl parateirill rT1 ko‘r5asb ucbun 15blamladl Oa5-
LUréa ni\a roal LLMcla8l Ta551ylar cbluarllachl.

#1ncln(le <wo5(reat>

n8lng§ natexpace uuni;

(eTpla(e<cla88 T,clas$ T1>

yold 5bo\y_array(T array[],T1 coun()

{

T1 1nclex

For (1niiex=0; 1tlex<comun(; (lex++) con( « array[t(lex]« " *;
con(« en(ly;

}

w(Taln()

{

in( pa8e$[] ={100, 200,300, 400, 500};
fAoa( pnces[] ={10.05, 20.10, 30.15};
8bo\\_array(pasges, 5);
8bo\\_array(prke5, 3);

re(urn O;

}

Nell]a:

100. 200. 300. 400. 500
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10.05. 20.10. 30.15

S5wAar 3Hablow. Swiiar Sbablonl 51lniar oS anlylaSb natmnaslw
bera/l. Ouylcla blr o‘lcbatH Ta'lutollar 1a551\1 51nantng Seneralon
bo*18an Ta551Y $bablonl8a 11301 kelHrHS8arn:

retplar:e <cla55 T>cla55 array

(“bbwn 5MYI1Ng LWrla5bltl8an eletenllarl w3iiéa, eletenllarnln§
konkrer rurnclan ug™dy naxar, blr xH baray”™y operalSlyalar (KUI'11H51n,
o’cblrHbln, 1nclekblarbin ya b.k.) baJanlacH. A8ar wr8a parartelrclek
TnoTtala ulln5a, bn bolla koTplatOr berll8an LUr eletetrlan8a e8a
bo*18an yekiorlar S1M/eriMM SeneralSlya LHacH.

~Naybarcla§l éaswr 1kkMa s yaraHsMa array 51nf Sbablomlclan
&yclalanacH. Bu 5Ttiartng biIrl 1 Wraari§ ylyrallarl bMan. lkdncbl51
ioa! Lrimng ~yTtallariblan 15 ko‘recll

#1nclncle <two51reaTt>
#1clncle <f8lrear>

UsUIN naTespace &cl,
con«lin! M A X =1000;
(eTpla(e<clab5 T, clab5 T1>
class Array

{

pubHc:

Array(1nl Tax_8lxe);

T* ani_yalne(T);

T 8nT();

T1 a\era8e_yalue();

Y01/ 8bo\»_array();

prlyale:

T <la(a[MAX];

In( Tax_8lxe;

w ( Tclex;

I3

(eTplale<cla85 T, cla38 T1>
Array<T, T1>:Array(w( 8lxe)

{



N1B8lre> = MAX)
{

cerr « "XoHra ye(arll etax —claa(ur 1n8ayapH" «

ex(1);

}
Array::Tax_812e=8re;
Array::1nclex =0;

h

letplale<cla85 T, cla$s T1 >

Inl Array<T, Tl1>:ackl_yalwne(T\alne)
{

U (Iniiex== Tax_812e)

re(urn(-1); #/Ma851Y 10'la

else

dala[lnclex] =yalwe;
rlex++;
relurn(0); / OTacll

}

}
(etpla(e<cla8$ T, cla85 T1>

T Array<T, T1>::8uT()

{

T 8ut =0;

lor (In! 1=0; I<lInclex; !'++) 8uTt +=Ma(a[l];
relurn(8uT);

}

(etpla(e<clas$ T, clags T1>

T1 Array<T, T1>:ayera8e_\alue()

{ l

T1 8uT =0;

for (In( 1=0; 1<tclex;!++) 8nt +=Mhalra[l];
relvrn (8uTt /T1clex);

}

(etpla(e<cla88 T, cla88 T1>
yoXlArray<T, T1>::8bo\\_array()

eniil;



{

For (w* 1=0; L<lnifex; 1++) con* « Hala|l] « 7
conl« enil;

}

w( waln()

{

//100 (a eletenlclan lbora( Ta88N\

Array<uw*, 4o0a0O nutber8(t00);

/200 (a exkTeniian lboral Tag88ly

Array<iioa(, noa(> yalne8(200);

w1

for (1=0; 1<5; 1++) nutber8.aclcl \ alue(l);
nutber8.8bony_array();

conl« "8onlar yl184n(1181 (en8" « nutbers.BuT () « exll;
comd « "0 ‘r(acba ulyrtal l1len§" « nutber8.a\era8e_¥alue() «

ecll;

lor 0 =0; 1<5; 1++) yalue8.aii(1_yalue((Hoal)l * 100);

\alne8.8bo\y array();

conl« "8onlar \18‘1clM$l (en8" « yalne8.8uT() « eniil;

coml « "O ‘r(acba LlyTa( 1len8" « \alue8.a\era8e yalue() «

ercli;

re(urn O;

}

Karya:

01234

8onlar y18‘1nc11511er8 10

0 ‘Macba ylytallen§ 2
0100200300 400

8onlar y18‘1nc11511en§ 1000
0 ‘nacba Ly Ta1reng 200

Neyba(cla81l claswrcla array 3TF 3baMoT 8lobal funk5lya ar8utenfll

bo‘Hb X121 a 1 uHacH.
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con5* w* M A X =1000;
letpla(e<cla85 T>
cla85 array

{

pubHc:

array(ln( Tax_mre);

w( anvi_yalwne(T);
ini812e(){re(urn wclex;};
T& operadorf](1nll)

re(vrn (Ja(a[1];

}

pri\a(e:

T na(a[MAX];

In( Tax_8l2e;

11( 1nclex;

I8

leTtpla(e<clas5 T>
array<T=>:array(1n( 51re)

{

Ir(8lre>=MAX)

{

cerr « "Xoiira ye(arl etak - cla<lur (m8ayap(l" « enAl;
ex!((1);

}

array::tax_8lre =8lre;
array:nn(lex =o0;

h

(eTpla(e<cla$s T>
In(array<T>:a(1(1_yalue(T yalue)
{

1? (Inclex== Tax_812e)

remrn(-1); /MakkK (o‘la

elxe

{

cla(a[tclex] =\alwue;



Inex+ +;
re(mrn(0); / OTacll

}

}
leTtpla(e<cla88 T>

T 8ut(array<T> iha(a)

T 11N(lex=(]a(a.812e();

T 8ut =0;

For (1 ( 1=0; I<lnitex; 1++) 8ut +=iia(a[l];
remrn(8ur);

}

leTpla(e<cla88 T, cla88 T1>

T ayera8e_yalwue(array<T1> ina(a)

{

w ( wclex=clala.812e();

T1 8unt=0;

For (111! 1=0; 1<1M(lex; 1++) auT +=cla(afll;
relurn (8unT / wiiex);

}

(etpla(e<cla88 T>

yolcd 8bo”_array(array<T> cllla)

{

w ( Inclex=clalra.812e();

lor (1! 1=0; 1<lnclex; 1++) con(« clala[]] « "'
coun(« encll;

}

T(TaT()

{

//100 (a eletenlclan lbora( T a 88Y
array<!in(> nutber8(t00);

//200 (a eleten(clan lbora( Ta$8l\
array<$loa(> yalne8(200);

n(

lor (1=0; 1<5; 1++) nutber8.aclcl _yalue(l);
$bo«_array(nutbers8);
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con! « "8omnlar y!§Uni181len§" « $uw (NUTberk) « enitl;

conl« "O ‘rlacba MiyTal 1en8" « ayera8e_yalue<iioal, In!>(nut-
bers3)« en(ll;

For (1=0; 1<5; 1++) \alue8.a(1in_\alue((ioa!)l * 100);

k1lio»_array(yalne8);

con! « "8onlar yl84n(1151 !len8" « 8ut(yalmes) « en(ll;

con'« "O ‘rlacba N"1yTa! len8" « ayera8e_yalune<foa!, Aoa(>(ya-
1ves) « eniil;

relmrn O;

}

Ne*Ya:

01234

8onlar y 18 1nc31511er8 10

O'lacba "yTa1le82

0100200300 400

Sonlar y!§‘tc11511en8 1000

0 ‘nacba alytallen§ 200

8wdar 5Sbablonl xo58alan. 51niiar 3baMoT smylcla8l yo‘5blTcba xo3-
3alar8a e8a:

Sbablon ucbun Typec3eF operaloriyoréatita yan§1vr kKIMVsb TuTkln:

lypeckF Array<ini, 1> 1nlArray,

Bu yan§1luryon3aTHa o‘28aruycbWar Cati/l berllisM TuTk1n:

1nlArray nutber5(t00);

BSbablon parateiriko‘rcla 1nil8an Ay Ta 18a e8a bo‘ bl TMTK1N:
letplare<clab5 T, clabsh T1 =ill>

Bu boWa yunyHa”*cba 1@’'n!"KinH3b TM TKW :

Array <1lI> nutber5(t00);

3bablon pararelrl 5lanclarlinrcla8l o‘28arnycblbo‘MBbl TMTKLIN:

letplale<cla55 T, cla5b wil k1= 100, T1 =iioal>

Bu o‘r8armycbl konSlruklorcla Ta$sly o‘lcbarlnl bensb mcbun 1551a-
nreb! Tutkln.

Bn bola umylcla8lcba 1an5k1nll1s5b Ttk n:

Array<ill. 100> nutber”?;



Array<ioal> yakres;
Bu ncbcbala bola( Lyylclagl 11501cla berM8an:

#1clncle <two8(reara>

n$w8 natekpace 5clL

(eTpla(e<cla88 T, cla«8 T1 =1nl,1nlc=0>
clag8 Trio

{
pubHc:

Tno(T al, T1 bl){a=al; b=bl;};
\0IM8bo\¥(){conl«"a="ca«" b="« b « " c=««c«en(!1;}
priYa(e:

T a;

T1 b;

h

w(Taw()

{

Tno<l1n(, Aoa(, 2> a(1, 2.5);
a.8bo\y();

Trio<ln(> b(1, 2);
b.8boVy();
(ypeielTrio<in(= 1n(Trio;
1n(Tno c(1,1),

c.8bo\y();

re(urn O;

}

Nel:ya:

a=1 b=25 c=2
a=1 b=2 c=0
a=1 b=1 c=0

16-bob bo'yicka Sarofar

1 Oe5lrvklorilarw o'5bluicba ynklasb TMwWKINT1?
2. 8l K manHarn! ~o'5b11cba ynklasb TUTKTrLW ?
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&

Boow~on

N

. Poalllk3 ya preik3 {unk5lyalarw uo‘5bltcba ynklasb xevblyal;lariml

Ko'rsaiing.

Panclay ataMaruu 5T1F a’2051 31faiiia s0~bTcba ynklasb TUT-
KT? "
5>hablomlarclan nlta 1a™baclc)a Foyclalan|ladr?

. Frnk3ya Bbabloml a5051y xo35alani Ko‘r5ains.

ParaterrlaSbiirli8an 51niiar xo55alant Ko‘rsains.

. 8bablon pararerrlarl ro’'yxav bo'Sb bo'vBIN TN TKTT P?

ParaterrlaSbiinl8an Mink5lya yanclay cbaun Mac™?
57F 5Sbablonl rabbugri5icla koTtponewa vnkSlyalar “anclay aur™a-
nacin?

16-bob boYy icHa lop$Mnalar

Ma551Y o‘5uycbl ekanlM81 lekSblrmychbl Mink5lya Shabloml M yarains.
Ma551Y kataymycbl ekanH81 rekSblrmycbl #iTkS51lya Shablonlml
yararlns.

Ma551\ baTTa eletenrlartlng o'raro len8H81w lexSblriYchl Wonk—
5lya Skabloml ML yaraiins.

5(ek 51nin SkablOMIML yaralna.

Xaybar 51rvi Shablomill Ml yaranns.



17-bob. OO W b! 8W FbAK
17.1. Oudu N 3wHar \a obyekuar
OWw(lan bel8lan8an obyekWar ya OUlular. C++ cla Kwl3b-

cblﬂar15b0ﬂlT1annln§51|'||7|arlTay]v|clbo4L‘l|:. nlarklriliSb-chlsansbSlanclarl
kullbxona51 (51élo.b)n1ng obyek!8a ToY)allan8an ek\ayalenll (51reat.H) Or.

lar umylclaflcba:

106

S51reatbul

151rear

osrreart

to3lreatr

1051rear \\Tba5518n

131r51:rear
051r5(reat
51r51rear

1F51rear
ol51reart
[3l:rear

8lanclall oultlar O™Mrear, O51rear, 1051rear) lertlnal bMan 155185

ncbmn Xizra 1 uflacrl.

8alrfouylrlar (151r51rear, o3lr51rear, 51r51rear) xolraéaloylasb1l1r8an

baraYly oytH 5715

oulrlarnlng buFerlanlSbl

KIM1511 oyltlarl

cMgawb o™MlTlan

1kk18a yo‘nalnrlf8an o™ltlar

noat” o‘rlasbbrnrlShb operaizyaH o1t

5alrH kw 7b ouyltlan
5alrf1 cbluarlsb oylrlarl
KK 18a yo‘nalnr]l8an Salri/ oulrlar

FayllM kt115b osltlarl
faylll clU™awb osltlarl
1K K 18a yo‘rallrlnl8an Faylll o™lTlar

5alrH buiirlarclan kTAb-cll~an3b mcbun X121 a 1 yflacH.

fayll oultlar (“reaT, oniieaT, ~reaT) layllar blMan 15b1azb ncbun

X12tal allall.

Onylcla8l obyek!-oalTlar claSlvréa taln Lvkblyas5inl cba~T1/b ollliclan

ayyalllan anlulan8an ya ocbllN8an boYacH:
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exnerm 151reat ¢ //Klaylalvraclan k1MrMsh Slanclar oyltl

exlern o3Treat conil; //Ekran8a cbluarlbb Slanclarl oLl 1

ex:ern O5*rear cerr; //Xarolar ba™Masgl xabarlarnl cblsan5b Slaclarl
oyuTu (ekran)

exlern O5*rear cerr: //Xarolar ba™Mcla8l xabarlarnml cbluan5bTng
bu(erlabbnrllfan sraniiall: oultl.

Bu obyekwuar Joyla5b8an fayWa klril51>cblsar15hb operal5lyalar 1a'rlan
baT berH8an. B)rtTcbioperalSlya» "o‘n88a"5SurlSbatall oruab bel8llanlb.
oulrclan o'ch5b cleb aralacll

1kkdncbl operal5lya «  “cbap8a” 5urlsb atall oruagll bel8Math, oylT8a
cblaan5b yokl yo215b aTtaH c3eb alalacH Oult8a o‘ulSh ya yorl5b atallan
« ya » aTtallanTt ~o’5bltcba ynkla5b or*aH bo6ll ~Un8an bo'Hb, cbap
operal5lya HO51reat \a 051reat 51nii obyekin boba, 0‘n8 o‘28armnycb1yoki1
1&clacHr. Bu o'r8armycbl, kon5lanla yoki Moka LN cbar, vi518necl 6boi,
518%ecl 5bon. 518 cl 1, nn518neclini, 518wec3 lon8. vn518necllon§, ne rioal,
clovble, 1on8 clovble, cbar, yoll bo‘HBbL TU TKT. 8buniayllSh kerakkl, cbar
Wnian raab™ar! batTa Ko‘rSalkkblar yol LUr18a kel lacll.

Oulm blMan altab51H511 FunkSlyalarl. Ouil8a Lo‘5b13b «  ya oulrtclan
oc15b » atallarhan (asb™arx, klr5b-cbIA15b kmwbxonalarlcla Lo‘5b15b8a
lfoyclaH LWnk3lyalar Tay|ucl. Ma'lutolarnl cMsaansbck o3rreat 51
15blamlacH. B 3T a “mylcla8l clll”an3b FunkSlyalarl Taylucl.

O51rear & pw! (cbar cc);

O51rear & \\1Ke (cor51 51&rec! cbar *array, 1ll n);

051reat & \\nle (con51: nn 518necl char *array, Il n);

pu:() Wnk51ya cblunycbl ouylTt8a blmna 51tyol |oylaycH;

coun! .pur ('2;

\¥11e() - Wnk51ya511kk| paraten8a e8a;

array —xoira ~15718a Ko'rSalklcb ya n- 511ryollar 501

Cblsar15b ucbun pul rk51yaSiclan &yclalan15b8a T1501:
#1clncle <io84reat>

n3wWE nateBpace 51(1;

TrtaT()

{

cou(.pu((a’).pul:Cv").pn(Cc".pnl:(\n’;

remt O;

}



Hb

abc
5alr cb|uarsb ncbun \ynle lvnkslyablclan Moyclalan15b8a wisol:

#wcln(le <tO8*reart>

1n51n8 nateBpace {<
In(taw ()

cbar 8[]="terclm
coun(.~rke (83, 812eol (88)-1);
reiurn O;

}

Nelya

Tercl

ForTal§l2 o‘ylsb Nmnk5lyalan 151reat oultl8a re815br1.

Bular 6 1a uo‘sbltcba ymnklan8an 8el () Mvnkslya51,

Bularclan aS8051y prololiplar upylcla8lcha:

151:rear 8e( (cbar& 8);

T1 8el();

15!reat & &1, (518necl cbar * array, ni1Ttax _len, cbar="\ir);
151rear & 8e! (Mn518nec! cbar *array, T1 Tax _len, cbar="\rr);

Oxwsl 1Kkl Mvnk5lya klrmycbl oulTtitian kelta-kel; bayllardlMl alra-
511yolH T1a551Y8a yoracH. 1kktcbl paraTte£r baylar Tak51tal S0

Ko‘rSalacH.

151reat& 8elllne(cbar* bwiier, 1! 512g, cbar cleHter ="\rr’);

AJralllycbl oaltéan cbl”anlacM, lexin buler8a kirlllrtayél. Bu eba
Balrlaml oslTiian cblsarnycbl a5051y Mank5lya. O ‘ulb cb1a118an 51tyollar O

511yoH bMan latotlana(/l.

15'reat& reaé(cbar* bwiter, 1n! 512e);

A)ralllycblMar uo‘llantaycH ya buler8a o‘uf18an 51tyollar O 31tyoll bllan

ni8ataycH.
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Paratelr512 8Ser Mink5lya51clan Moyclalanl5b8a 11301:

#lnclucle <wo81lrear>
n8ws8 nartekpace 51(;
in!'taln()

{



cbar cb;
«'blle((cb=c1n.8el())! =EOF){
conl« "cb:"« cb« enil;

conl«"\n (n8acll";
relvrn O;

}

Bu T11501cla 51kl EOF klrllHS5b1, 005 112irucla <C1rl+2> Klaylsblarl
kotblral;51ya51, 1XXK1X 11211icla <Cirl+0> Klay13Klarl korblnal5lya51ril
bo515b blan 1n8aycH.

ParaTelrsl2 8el Nitk51ya5lclan &yéalanl5b8a 11301:

#rclncle <kO84reaw>

n$wE natespace ${(;

In( taln()

{

cbar a, b, c;

cln.8e((a).8e((b)-8e((c);

conm(«"a="«a< <" b="«b«"c="«c«xeninl;
relvrn O;

}

Bu Tl501cla ncbra 51Ttyoll o‘28arnycbl k1lliil8an. K IMM3b operallrila
ncb tarla 8el m3mll kelta-ke! cba”™wl8an bo’Hb, keyln§l yakOréa ekran8a
cblparingan.

KeyT8&l T1301cla 51Tyolll Ta55IN 3bakléa benl8an 5alrfl o‘28arnycbl-
8a ~yT1a(: KTHBb mcbun 1k paratelr Sel CvnkSlyaSlclan Foyclalaniigan:

#Tclucle <w8(reat>

n51n8 natespace «(i;

mralin()

({:bar a[25];

C1n.8e((a, 256);

cou(« "a="« a« enil;
CT»a,;

conl« "a="« a« enl
relvrn O;

}
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KeyTgl rr3aoMa 3iiToll Tab51Y 3bakHiia benl8an SalrH o’28armnycbi8a

Ay Ta 1k™MHbb ncbnn Kk! paratelrH 8elHne 1vnkSlya51clan Foyclalarml8art:

1$b.

yan

#1clncle <to8(reat>
n8ln8 nartekpace $1(;

w(Taln(

{

cbar a[25];

Cln.8elllne(a, 256);
con(«"a="«a «enil;
Cll»a;

con(« "a="« a« encl;
re(urn O;

}

Foyclalanuycbl (oTonll an klrlml8an (urlar ucHun k1ri1$h ya cbluar-
AlTa5b15b operal5lyalan « ya » 1xHyorly lurlar8a ~o‘lManll5bl ncbun
§1 operaT5lya Mmnk51lyalar k1MMNH5b1l lorlT. Operal5lyalart uo‘la5b8a

ynkla5b Mmnk5lya-operal:51ya51 ko ‘riisbl um) lclaglcba:
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ol3HeaT & operator« (ollreaTt & ouc. yan81-lur - NorrH)
{

OT &« —————= y

rellrn oun(;

}
M1501 ncbun:

#lncli(le <woBlrear>
M8LLUE naTe3pace 8(i4;
8(ruc( poT(

{

Hoa( x;

foa(y;

Hoa( x;

b

08(reat &opera(or <<(o8(reat &(, pow( i)

{

remrn (S<"\n X="« M .X «"y ="« [ .y «"2 ="« ./;
//re(vrn (;



w(Taw ()

{

poln( ¥ ={10.0, 20.0,30.0};

cou(«"\n nmula koorlna(@larl:" « f ;
reimrn O;

}

Malya:

Mu™la koorc/Inalalan:

x= 10,0y =20.0 2=30.0

KTii3b ataH »fAaylaymnkla5b ucbmn uylcla8l ko‘ntSbcla81 MinkSlya
operalSlyanl anlulaSb 1orlT:

151rear &operalor »(151reat &1n, yan811lwm & nor)
{..

T »

rervrm T ;

}

Mi1501 mncbun:
#1clucle <1084rear>
mBWA naTte3pace $U(I;
5(ruc( polnl

{

Hoa! x;
floaly;
Hoa( r;

%
15(reat &opera(or »(18(reat& T, pow( &cl)

cou(«"\n nuc|la koorchna(@lariflklrling:";
conl«"\nx="; In»n.x;

conl«"y="; ln »i.y;

cou(«"r=";1n » (1.2;

re(urn 1n;

%

T(Taw()

{
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poln! P;
cw »P;
re(urn O;

}

Bu claSlurbalarlli5bl nalYa5l yunylcla8kba bo'HSbL LM NKT:
Mwuura koorcbnatalanniklring:

x= 100

y =200

2=300

17.2. fortanakH

fortallaxb bayrouycbalarl. Kinll5b « ya cbuansb » ope-
ral5lyalaml conl, Cln, cerr, clo8 5lanclaH oultlar8a HO‘§‘riclan ro‘8‘rl yo‘lk
laHb uayla wrall5b Ldyral:larml 185Hil Taysllakb aynb oYllrta8an
Sortallarclan foyclalanl5b8a oflb kelach.

forraHasb wncbun 106 51nFning umylcla8l proleclec! kotporenlalarl
15:-1ar1a0/4

At x Nolcdrb - cbluard5Sh TayclonlnT8 t1lnltal eww.

1M x_prec15ton - KinMSbcla basl~ly Sonlarnlng 1ay51MeSb aniuHsL (ka5r
915Twn8 rauyarlan 50M);

1M x b11 - cllyansbéa HO*1cmycbl 51Tyol, bo‘Sbbu, 218151 - Ko'rcla
1vml8an bollla.

1'5bbn Tayclonlarnlng ~yTtaHanT of¥b (o‘rnal5b) ncbun “W\iclag8l
funkSlya koTponeTtalan 15blamlad®

111 \n 2cTrk;

1ML \¥1c11b(12);

1M prec15ton();

1M prec151on(1ro:

cbar b11();

cbar bll(cbar);

AS8ar bir Tana couliin. yoraatha 1o'1llrycbl-bel§11anlanSa, conlAr
Nayca cbau]rllb, o‘28arta8uncba baululy bo‘Tb upladl

ManlpulatOrlar. Manlpulatorlar - oult 151l Toclllkal5lyalaSb8a
rkon bernycbl TaxBn3 Cunkblyalar. Manlpularorlarnlng xusublyall Sbun-
clakl, nlaml » yokl « operal5Slyalarnt§ o‘n§ operancll 5llacla Vbyclala-
M5 TnTKT. Cbap operanc! 3Kaléa eba bar clolt8lclak o™ (oulT8a
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Moya) 13blaiilacll, ya xucllla 3bn o”N1T8a TanlpulalOor ra5lir eladl Manlpula-
lorlar MNcklluvrea bo‘lMnaJ/l: pararteirs12 ya pararelrH tanlpmnlalorlar.

ercl1 Maual cbluanSbela 15b1aiilb, yansl 3alr 51tyolnl cMuaraclT;

clec o"nlMk 3anoy, 5151eta51cla cXX™aracll (ko ‘rcla wmil8anibo‘ylcbha);

bex o'n 01HlMk 5anosa 5151erab1cla chbluaracrT,

ocr 5akk1rHk samnos 5151erablcla cb1/arach;

\5faua! KirH15:c1a 1561aHb, bo'5blMa 51tyollardll oYkaracrT;

encl5 fFasal cbluansbcla 15blanlb. o”1T18a ugor ox118a mol EelS1SIMm
~o*Sbacll

Mnsb {ayal cbl/an5bcla 15b1aHMb, oMvin bullerh 1o2alaycl:

// avyk1a81 Tanlpularorlar ucbun #lnclucle <lotanlp> lalab eHlacH:

5elllH(cb) cb 51Tyol bMan bo‘SbJoynl ro* Wb,

5elprec1510n (n) n 8a len§ bo‘l18an Surnycbl TulaH SO0 cbl”anSb
anl/Y181ml o‘rnanSh;

51V} \y 8a len8 bo‘|£an k1rl5b yok1 cbluarlSh Ttayclonlnlng enali
o‘rnaHS5h;

5elba5e(b) b a50518ae8a bo'18an bulllin 50nlarnT8 cbluarlsh; b AyTaHan
0. 8, 10yokl 16bo‘IBbl TUTKLN

reSeHoSag5(1on§ b) b paratelntn§ bHM ~yTaH a505Ma oultlar
bayrosiariiiio2aayclT,

5el:105b85(1on@ b) b parateinnii8 bHM ~fraH 8&506lcla osltlar
bolaHarl bayroularlnl o'rmalacrl.

M1501

funk51ya-koTponeTa comliill ya TanlpulatOr 5eINe ()

#1clncle <w8(reat>

n51n8 natexpace 5(l;

IN(taT(|

{

con(« "Axboro(”ackall" « enclT;

con(.A11

con(« "KoTpawya 8oba51l" « xe(\\(20) « 10« encll;

con( « "KoTpawya MaroTacll ya rararl « $e(\y(12) « 11 «
encH;

cou(« "KoTpanlya rabbarlya(l" « »e(\¥(14)« 13« encl],

remurt O;

}
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17.3. Fayllar blMan 1$blash

fayWar bMan 1$bla$b mnitarb C+-+cla MyHar bMan 15bla$h Llreaw
kurnbxona5Wa81 blror-blr 3wiiar yorclaticaartal8a 05blmla</l.

fayllar blMan 13bl1a5b 3rreat kutbxona51 layllarw o”™b oflleb mncbun
layob beracl8an ~rreat 51nii8a batcla fayl8a axborolnlng yor”b olinlsb18a
Jayob berac8an olllreat 3Tii8a e8a.

Blror-blr faylml yo213b, o™15b yok! ocbl5b mcbun ollreat Lcla8l
o‘28arnycbiu yaranb, 1nk5lallaSbéa Myl notMan loyclalanlSh lorlr:

o&reart ile_oblecl("F1bEKAME.EXT");

AS8ar Tayl Tay]uc! bo‘lTtasa, yan8iclan yaraiilacll ya o”1t18a wmlanaél.
AS8ar fayl Tay]uc3 bo‘15a 1 o‘cblrTlach ya bo*3b fayl yanglclan yarallacll.

A8ar fayl baT cla5ming balarMayol;8an Fayll |oylabSbiirl8an papka-
cla bo4a. n boMa laylnlng noT1110'Hy ko‘r5allTa5MN81l Tntkln. Bunc3an
rabbuarl, Mayl morww ro‘§‘rfclato'§‘rl ko‘r5aAsb o‘rml8a, uning noTtWan
tborar bel8Mar Ta551Y1arll ko‘r5allsbTM TKT.

cbar 5[20] ="C\1ex1.rx1"
ol~rreat ble_oblecr (5);

Owylcla8l clabmircla Mayl8a mnch saror TaduTtor yoracH:

#lnclucle <r8(reat.b>

w( Taln()

{

olr8(reat book_inl1le("BOOKW FO.BAT");

book iile « "C ++ l1lia (1la5urlab5>wl o‘r8anatlr” « enil;
book_iile « "JlaT3a PrekB" « eniil;

book_iile « "22.95" « enitl;

re(urn O;

}

Blror-blr laylnl yo215b, o™15b yoki1 ocbl5b wmcbun 1(5rrear rurclast
o‘28arnycbTtlyararl5b Kerak.

Karreat lnpur_nile("nlenate.EXT");

Bunclay layl taylucl bo‘ltaba, o1t yararlTaycll. Ony 1cla8l claSrurcla
FayMan mncb ~aror T a ‘1utor o”lacb:



#uwclucle <to8(reat>
#1clucle <l8(rear>
n8T8 natekpace Hcl;
In(taTt()

LglreaT 1npu(_n1le("BOOK11\FO.BAT");
cbar one[64], Giyo[64], (bree[64];
lnpu(_inle » one;

lnpn(_inle » (\T10;

1npu(_ile » (bree;

cou(« one« enl,

con( « (nyo « encll;
cou( « (bree « encll;
reiurn O;

}

Balr Kauléa 8ap ke(8ancla, cblsar!3b Salr ox1n bel815), ya'ni ‘\m’ pay-
clo bo‘MBblclan olllln aTa!8a 05blulacll. Bel§1512 Lirca e8a bo"18an barcba
o‘28armnycblar ol T bel8Har8a 028arl;1rlb oHnacH.

Axboroinilaylclan o'ulb olM3b ucbmn » operaton8a ek\ 1¥alerl bo‘18an
&1 Funk3lyabl uo‘laudac/l Bu Mmnk3™ya bar uanéay 02&éarmnycbMarnlng
3f@anclarl:ivriarl yokl bel8Mar Ta55Man bHan 13blay olacH. 8bmnln8clek, 8e(
8a bar ] tbarclan ekYN\alen: bo‘18an 8e(NMne MnkSlya51 Tay)micl: lar~ Tafal
BSbunclakd, 8e(Mne LUNk5*ya51 5a(r OX1ricla8 oxar§l bel81M yay(artaycH.

Bullln 5a(ml FayMan o”~b oH"™b ucbun 8e(lne meBnHéan foyclalanlSbh
“MlaycHr:

#lnclucle <t 3(reat>

#lnclucle <r8(reat>

n8lng nartespace H(1;

T(T1aT()

1?5(reat 1npu(_nle("BOOKLWIFO.OAT»);
cbar one[64], («o[64], (bree[64];
Ilnpu(_iile.8e(Hne(one, 81xeol(one));
1npu(_irle.8e(Mne((«o, 512eof((\\0));
1npu(_rile.8e(Mne((bree, 8lxeol((bree));
con(« one« enil;



con(« (yro« enal;
con(« (bree « eniil;
relurn O;

}

Fayl o\1 1M1arl<{laal]. Fayl1cb1cla8151M. layl OX1Mmcbrawa8uncba, 015b
clabllrcla81 oc3cHy Fayl opera*Slyasl bl5oblanach. Fayl oxI 11 anlalaSb ncbun
clabLUrlar ourn obyekNnlng eo™Nunk3lyablclan foyclalamlSblarl Tuwkln. A8ar
layl oxT ball ncbratag8an bo‘13a, bu funkSlya O "y Tam 17 uaylarlb beracH,
aSar fayl ox11ucbrasa, 1LiytTanw uayraracH. \"blle 5lkHclan loyclalanilb,
clabllirlar fayl oxaI1opTa8uncba, uynyicla ko‘rSaml8arclek, nnlng 1d-1ml
M2InK512 0N3b TU TKT:

\ybHe (! 1npnl_ble.eol())

{
//Operalorlar

}

Y3bbu bolcla iasllr, eol Tvnk3lya51 yol2‘on (0) M1 uaylar8unchba,
51 bajarlsbcla clayot elach. >laypalcla8l asllir BOOKLILFO.OAT layH
1d1k1a81510M, fayl ox118a yerta8uncba, o‘ulSh mcbun eol LWnk5lyablclan
foyclalarec1l:

#1nclucle <tO84reaTt>

#Tclucle <1$lxear>

n$ws natespace 8<L

In(taw ()

{

I8reat Inpn( lWe(”BOOKLW FO.BAT");

cbar ne[64];

\KHe (! Tpn(_We.eol())

{

Inpn(_We.8ellne(Hne, 512eol(Mne));
con(« lwe« enil;

}

rellrn O;

}

Xuclc 3burniclay, key T§1 a3l r- Mayllcb1clag151ml blna 502 bo‘ylcba blr
Tarracla, layl oxirincbraguncba. o‘Llydt
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#uwclucle <w$(reaw.b>

#uclncle <l reat.b>

T(TaT ()

{

WMireat 1npu*_rile("BOOKLWFO.BAT");
cbar yorin[64];

nybHe (! inpwu!_iize.eol()

{

wpuMHe » >yorii;

coun(« ]'IyOFI7I « enni;

}

re(urn O;

}

Ya. niboyal keyT81 clablr - 1'ayl1cblnl bkla bel81 bo‘ykba blr tallac3a
&el Funkblyablclan foyclalal’b, layl oXa1mucbra8uncba, o”Nycii:

#1clucle < 8(reat>
#1cln(le <I'$(reat>
nslilg natespace H(1;
M(Taw ()

{

Wlreat 1npn(_nle("BOOKLW FO.BAT");
cbar le((er;

nybHe (! Inpin_iile.eol()
{

leller=wpnl _ile.8el();
cou(« lewer;

}

relvrn O;

}

Fayl operal8lyalartl balan$bcla xa(olarn! (eksbiinsb. Ho2i8acba
Dx}cUT einl8an claSlurlarcla ko21an8anlclek. Fayl operal:5lyalarllM bajanSbcla
xatolar 3ocHr boUTtaycb. A&unsk!, bun8abaTtTta yay! baTt erlSblb boYtaychl.
MaSalan, aSar 512 KIM/Sb ucbun iyl ocbayol§an bo‘15an§12, cla5lvrlar
n3bbn Fayl TayluclU811 (ek3bTrxb ko‘n5b] kerak. Xuc3ch Sbvn<3ay, a8ar
éa3Tr TalmnToiarw rlayl8a yorayol8an bo‘l15s opera(5lya Tnyadruyyalll
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oY8anl8a 15HoncK bo3ll slllsb kerak (waS5alan, cb3kéa bo"5b Joynirlg
yo‘uHs1 Ta’lwnol:larwng yorlb di51118 1o05uTK yWasl). Xarolarw
kuraHb bonsbc)a clazlurlar8 yorcl!at bensb wcbun, Fayl obyek(1Ming rar
Mnkslyablclan nyc”™abT3b TnTkln. A8ar fayl operal5SlyaSl Jarayonlcla
xa(olar bo'ltapan bo‘15s lunk5lya yol§‘on (O)nl uaylaracH. Blros, a8ar
Xa(o ucbrasa, la/l funkblyas51l bas™Malll) ~aylaracl. MaS5alan, aSar claSLUr
fayl ocbacb8an bo4Y5a, u, xaloSa yo‘l fAo‘ylM8anlnl anlslaSb wcbun, lal
Mnkslyablclan foyclalanlSh kerak. Bu auyuycla ko‘rSal:Mgar:

M3~reatr 1npul_ble("F1bEKAME.OAT");

T (1npnl i1 le.1a11())

{
cerr « "OcbllU6b xatO51 F1IEEKAME.EXT" « endT,

exy(1);

}

8bunclaysalllb, ~a5LrcbMaro’al5b yayo215boperal5lyalanmmyal¥a™lyal Nl
kecb8ani8a 15boricb bo5M pgllsblan kerak. Puylcla8l clabllrcla LUrM xatO
ya2lyallari 1exk5b1r1Sh ncbun MaH LWnkSlyaS1lclan loyclalanadT:

#lncluiie <t 8(reat>
#rclncle <l3(reat>
n8Ilng natespace 5cl;
In(taT()

({:bar Hne[256];

iB(reat 1npu(_1il1e("BOOK1L\FO.0AT");

I Anpu(_ile.raH() cerr « "Ocbll3b xa(051 BOOKILI FO.BAT" «
encli;

else

{
nybHe ((! Inpn(_iile.eol()) & & (! Tpu(_nle.FaH()))

{
Tpu(_iile.8e(Hne(Hne, 812eol(Hne)); 1 (! 1npu(_le.rarn()) coun( «
Hne « enidl;

}
}
re(urn O;
}
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faylwn8 kerak bo4Ttay uol8ancla berkllHBbbe Oaswrni LW8alla5b
ncbmn operalSlya m211111 021 ocb8an fayllaml berkkacll. Bino”, oclar&
ko'ra, a8ar cla5llr8a fFayl kerak bo'ltay uol13a, nw berkk15bl kerak. Faylnl
berk1ii5b ncbmn c3axilr, “nyk!la ko‘rSanl8anlclek, c3asllr close MnkSlya51c3an

Veyvialanl5bl Kerak:
1npu:_iile.clo5e ();

faylnl yopayol8atn8l2cla. claswr um3bbu 5Sayl8a yorlll ol8an barcba
TaluTtoinar LU3kka casblarac!l ya w™bbu &yl wucbun kal:aloScla8l yoruy
yan8/anacl|.

0 ‘yl5b \a yox15b opera(blyalannw8 ba”anH3bb Ho218a wuaclar
8ap borayotean clabllilar bel81H 5alrlar wSMpa operalslyalar balarar
elll. OablUrlann812 TturakkablaS5b8an 5an, ebiiTol, 5128a Tab5lylar ya
W2MTalarw oL15Sb ya yo215b kerak bo'Tlb yollar. Bunai§ ucbun claSLlrlar
reecl ya nt1e funkslyalarl(lan i)yéalanlSblan T TKT. O0”N15b ya yo215b
reac! ya \Tle funkSlyalarlclan iyclalanlSbcla TaunTto(lar o'allacH8an yokl
yorll olnacH8an taYwuToiiar bulrent, 5bmnlnSclek, bmiirnlng bayiiaréa
oYcbanacH8an wm2mnM8ir ko‘rsallsb 1021T. Bu ~myMa Ko‘rSaiil8aliclek
aTal8a O5blrMaclt:

1npul iile.reacl(bnlTer. &2eof (bulTer));
onlpu!_inle Nerve(bulTer, 512eol (bulfer));

Mab5alan, smylcla8l clablr<3a rurHTa 1b1cla8151M EMPLOYEE.OAT
layM8a cbl1™arlsb ncbun, \*1ke Lnk5lya51lclan Coyclalarad T

#lnclucle <o 8{reat>

#1clucle <{81lreat>

n8ws8 narexpace

T ( Mlaln()

{

5(rnc( eTployee

{

cbar nate[64];

T ( a8e;

rioa! 5alary;

} \\orker={"BlJon Ooy", 33, 25000.0};

ollreat eTp_tile("EMPbO¥EE.BAT");
eTp_inle\yre((cbar *) &«orker, 812eo0?(eTployee));
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relvrn O;

}

Ockiia, V1e Wnk51ya51 belSVar 3airi8a ko'rSalklcb olacH. (cbar®)
bel8/arl Lrlar8a kelnrlsb operalori bolb, bu operalllr §lr koT3alklcKnl
bosb”a 1ur8a n2alayo(8aningi2 ba”™Ma kowpHalor8a axboro* beracll. Xuc1
3bunc3ay larrcla umyk3a81l claSlucla reac! vbulclan x12melcbl ba™Mcla8l
axborolll1fayMan o‘uylb oH6b ncbmnn SoyclalanacH:

#wclu(le <tO51reaw>

#incwcle <lWreat>

n8w” narexpace

T( Taw()

{
$(ruc( eTployee

cbar nate[64];

1n( a8e;

foa( $alary;

} nyorker ={"0]Jon Ooy", 33, 25000.0};

Fa(reat eTp_rile("EMPbO¥EE.BAT");
eTp_Wle.reaii((cllar *) &»orker, ~“reoleTpWyee));
coun(« yyorker.nate « en/fi;

con(« »orker.a8e « erncH;

con(« «,orker.8alary « encll;

rellrn O;

}

FayWar bHan T1a’luto( alta51un5Sb. fayllar blfan Ebloycb| ouludar
uylcla8l 51niiar obyekHan SHalldcla yaralllacll:

oiirreat - Taymtolarw layl8 yo215b ncbun;

1{5(reat - fayMan Ta’luto(:latl oLi15b ncbun;

fF3Trear - Ta’lurolrlarnl oLJ15b \a yo215b ncbun.

Bn 5lniiarclan foyclalanb mncbmn c)aSLlUr Talll 8a yorclarcbl SarlaybaH
layl iileaTt.b uo”3bllsb) 1o21T. Sbunclan 50'n§ 1aylll o~THarw ~nylaé!-
cba ank}labb TnTK1n:

oiirreat onl le;

M~rrear 7_LWe;

{"5Slreat 10 ble;
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Faylll ouynn yarai&clan 30‘n8 anly fayl8a open koTponewa rAakslyasl
yoréarwéa nbT3b Tu 1K1 Bu Mink5lya “mylcla8l ko‘nw5b8a e8a:

yox open (con5l: cbar *iilenate, T1 Toée =ko‘2<lalvnl8an Ay Tail

i1l prolecilon =s0°2(1a mH18an alyral:)

BTncll paratecr ilenate Tta\aucl yokl yaraHlayol8an layl noTtl, k-
klncb1 paraTten Tocle - faylbllan 15blasb re]ltlan koT5aluycbl belS8Mar
Wrymnk51ya51, ucblncbl paratelr proreciion (blTtoya) - kaT 15:1allbdl
To‘8'nro84 clablurchl ncbmn ko‘2cla nrM8an Liytan yetrLr.

Fay| bHan 155185 re|1tlan bel81l1an smyl<laSlcba anlulanacl:

ennT KO5: open _Tocle {

1N=0x01 //lbopl o‘u!5b ncbmn ocb15b;

oT1=0x02//1aual yo215b ncbmn ocb15b;

alle=0x04 //ocblM8ancla fayl oxanw 121a5h;

app =0x08 /AnaYumtoHarw layl ox1r!8a uo‘5b15h;

1rvnc =0xH0 //Taylucllayl o'rT8a yang151lU yararisb;

nocreale =0x20//yan81 layl ocblTta51n (fayl Tay|ucl boYTasa, open
MnK51ya51 xatO baulcla ta'lntol beracll);

noreplace =0x40//Tay]ucl layl ocblMTa51n;

blnary =0x80//1kkllk (TaTH eTa5) altaSblnuny ncbun ocblBT.

open Fynks1>a51M cbasll15b upylcla8lcba atal8a O5blrllaclT:

Ounn_nonwu open(Fayl noTy, re[lw, blToya)

Mi15011ar:

ourfTle. open('C:\\m5er\\re5uvk.clal:");

TFMNe. open("Oala.ll");

tofMe. Open("Cbance.clal”, t05::0ml);

Outr of5lrear 5Tii8a 1e815bH bo'15s, 1lwkdllcbl parateH to5:oml sly-
Tal8a e8a boMacll.

Ocb15b open() Funk5lya51ning TuyalTaslyalH bajanl8anl§lnl lekdbl-
M5b ncbun orfM~cba ynklan8an ! ataHiian loyclalamecll. A8ar xatO Tay-
el bo*15a. narya O clan laruH bo*lacH M1501 mucbun:

T(HT nle)

{

cerr «"faylnl ocblbhcla xatO:\n'";

exk(1);

}

5(reat 51M8a 1e815bH oulrtlar mcbmn 1lkktcbl paratell amly, Ko‘rSa-
AUlisb1i3ball.



M1501keKTrarir:

#uwcln(le <o 8(rear>
#1clucle <MreaTt>

n3TN narteapace «cl;
con3( T ( lennate=13;
con8( 1n! 1en84nng =60;

w! taw ()

{

cbar 8ource[lennarte];
conl«"\n fayl notw! k1rln8:";
cln»5owurce;

Ir$(reat wiile;
Tile.open(5ouree);

ir (Nnle)

{

cerr«"\n xa(o" «aource;
exJ1(1);

E:bar 5ln n § [1en8(nnoj;

cbar nex(;

con(«"\n Tayl Ta(w:\n \n";
cT.8el();

yyble (1)

wiile » 8(nn§;
nex(=wobéle.peek();

Ir (nex(==EOF¥) break;
conm(« 8(TT8 « " ";
I (nex(—="\n")

{

coun(«'\n"

8(a(k In( 1=4;
I(i(++=% 20))

{

coun(«»\n EATEK bo81n§ \n « « eniil
cw.ge(();



}
}
re*urn O;

}

Oa$lur 15111351 naiila51l ekran8a Talll laylw 5ab™alab cbluprlSbclan
lborar. 8abla 20 ~aron3an iborar.

17.4. B lnar layHar bllan 18b1a8b

Ouy1r ko‘rbSa(klcHlarl. OulT o‘ylSh yoki yorl5b po211:51lyeS1m aT/h-
laBb wucbvn IxHyorly o™nn 3TMa 8l yokl pu! ko’rSafklcblarlclan
&yclalarlacb. Bularclan:

e N:reaT osaun &l ko‘rs5al:klcHSa e8a;

e olilreat 051t pu! koTHalklch8a e8a;

e lllreat oylTt lkkala ko‘r5alklcb8a e8a.

KoT3aTkkllarTt boSbuarl5b ncbmn upylclagl vsimllarclan Soyclalaiiach:

« 151rear:1e11&(). fayl boSblclan &l koT5alklch ko‘rSalayol8an Po21151-
ya8acba bayllar SOMIM yayrarach;

* O5u-ear:rellp(). fayl bosban pul koT5arklch ko‘rSarayol:8an po2 b1~
ya8acba bayllar 50111111 fayrarach:

e BHlreat:: 5eek§ (). Oalrcla &1 koT3alklcb bolavnl o‘rnalach;

= O5lreat::£eekp(). Oultcla pu! ko‘rsSarklch bolallT oTnalach;

* 5eek8 () 1 5eekp(). Ko‘rbalklch 51115 yo‘nab5b1Ml ya kKallal181nl
o‘rmalach.

5M|1sb yo'nab5blan:

t05:be8 81115 oy 1T boBbMan bl5oblanach;

to5:cur 8H|15b oyt Jony po211:5lyaclan bl15oblarach;

KO5:enc! 8rinSb ouylT oxbWan bl5oblanach.

Ovylcla81 11501cla nsuiar Maylba]T I1awylasb ncbun 15blaiilach:

#incam(le <ios(reat=>
#incwrele <&lreat>
maing natespace 5cl;
n(taln()
{
w( ni, n2;
irg(reat nirag("nrasg.(x(", 108::1nJ108::blnary);
nl=clra8. 1e11§(;
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rira8.5eek§ (O, t03::encl);

n2=iira8.'e118();

con{«"Fayl ba]tl:i" « n2—nl« eniil;
relvrn O;

}

fFay! ba”t1 58

B 1nar FaylMar. Blnar fayllarclan o‘y3b ya blnar layl8 Y0215K wucbun
151rear::reacl() ya oslreat:\yrlle() nenHarlan foyclalaidacll

Owylcla81 éasllréa 3bu uvbMllarclan foyclalamlb, 'clra81x1" Faylléan.
"éra82.1x1" Fayl8a nuexa ollnacll:

#1clncle <w8{reat>
#1clncle <£3{reat>
n3WE nartespace 3(cL;
in(rnat(yold)

cbar bufTer;

in( lnnex=0;

//FayWar notlarl

con8( cbar Mlenatel]] ="(1ra§.(x(";
cons{ cbar MlenaTe2[] ="(1rag§2.1x1"
//Fayllaml ocb13b

F3lreat nlel(ilenarel, t08::1n);
f3lreat rile2(ilenarte2,l0$::0nl);
//ko‘r$a(klicb fFay! bo3bl8a
Mlel.keek§(0, 103::be§);
M1e2.3eekp(0,103::be§);

//b1Ir1nchl 51tyolnl o‘alsb
6lel.reacl(&bulTer, 1);

//uol18an 8Ty ollarw yoxI3b
\yblle(iilel.§oocl() & & W1e2.8oo<1()

{|7|1e2.\yrl'l:e(&b|/|FFer, 1);
TAex++;
Miel.3eekp(lnclex);
V11e2.3eek§(1nclex);
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rlel.reac!(&buOer, 1);

h

//FayMarw yop15b
LLlel.c108e();
ile2.clo%e();
relvrn O;

}

Hos3M ullngan Fayl "clra82.1:x1" warwmnn) bo‘ylcba "clra8.1:xr" MayHéan
Faru, alMwaycrl.

Boo~NooswNe

17-bob bo'y1lcHa aaxollar

C/~TH 3Tiar xvbmblya/larl ko ‘rsalins.

Olcbriclan yaralll8an obyek! oslTlarnl ko‘rSaHnS.
Foy<ilalanmycbllotornlclan kK r11HS8an Ivrlar ucbun kbl 3b ya cblsarlsb.
Fayllar bHan 15blascla Lgy5l kuwbxonaiian Wyclalanllaél?

Fayl ox1rtl an”ak3b mncbun "ay51 Funkslyaclan &yvialanllaclT?
XawHkn! ar™asb vcbun ugy51 Mvinkslyaclan foyéalanllach?

Fayllar blMan 1551256 reac! \a \Yrbe LinkSlyalarl ya21ra51T ko‘r5ains.

. Faylw ocb15b re]ltlarlnl ko‘rSaHnS.

MarupulatOorlar ya21liab1M ko rsaling
Cay51 TanlpulalOrlar ncbun #rclucle <totanlp=> mnlasb rarur?

17-bob boylcba lop$llinular

f1 Taynan F2 faylea]nii somlarclan mv5xab1nl oHNS.

. F1 layiian F2 layl8]uin 5slrlarclan nvSxa oHNS. 1 ya £2 (bayllarcla)

MayMar ba]tT1l bl5oblans.

. F1 Taylllan f2 Tayl8 | rauartéan boSblarmycbl SOmlarclan nviexa

oHns8.

. F1 Taylclan F2 Tayl8a «A» bariian boSblammycbl 5o‘rlarclan nusxa

0178. F2 layllla 50'rlar S0M bj50blans.

. F1bM 51mdlira5]1 yaralH51n. 8irmklira kiM11% ya cbliarlSh Mankblyasl

yaraH15t. Oa5llrcla 51rvkivra LLicla8l 1a551Y kTHHb layl8a ya21151n
Fayl8a yorH™an Ta’lvmollar Ta551Y8a o'll15in Mab51Y cM/arfarT.
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18-bob. C ‘A¥K1 OBb1¥ HObATbLAK/I! BASB8TuuKbASH
18.1. C ‘ayno(1lcHy bola(lar

C‘ayrlocl(/ly bolallar (1sblucla xatOn! yok) kumulta8an xocll3an!
1&c1alay<11. Oaarur balarlHsbl<la ko'rcla 1nllltaSan yar yai8a <lub kelSan<la,
boSbuarnynl n3bbn T atTo T bal ylli5b8a ~ocHrbo* 18an <1a51vming bosbsa
A15118a berBb1TnTK1n bartcla yo Maswrw balarl5bT clayoT e«<115b1, yok1l
15511 L8a11a5b1 Kerak.

C ‘ayrlocicby bolal:lart <lablnrlaSh ucbmn C ++ rllkla “mylcla8l wmcbla
x~Tarcll 502 15blaiilach:

My (narorar sll3b);

carcb (LLUb oH3b);

Lro\y (bos11uli$b, Seneral5lya /Lbb);

rmy - x1rrarcbl 5021 <labwr Tarnng Ixrlyorly Al5mucla narorar -
Inycbl blok ra”bkll ulli6b83 rkon berach.

CeneraroHar kbYa rarllar €lonlar \a oclclly Senerarorlanlan rasbkH
ropalll. C ‘ayrl01clly bo<¥5alar bo5M ~“HuycM “wil<la8l operaror baTt 15:la-
rHalLLl:

rbro\\r1focla

Bunclay operaror bazarli8an<la Tax5u5 cberlanlbb <leb araluycbl Srarrk
obyekr bosl1 yllinacH. By obyekr MH 1darll o~aH aur™anacH.
Cberlan15bH ~ayra 15bloycbHar upykla81 ko'nw5b8a e8a bo'lalll:

carcb (cberlawbb mrl noTi)
{<1a&mvriar}

Fl8uraH uay5 1d1c1a81 operarorlar cherlanlSblaml ~ayra 15blasb blokl
<leb aralacH. CbherlanlSblarnl uayra 1%bloycbl1 raSb™ rotonclan ya Ta’no
]1barclan ylytar yayrartaycH8an bkra paraterrH Mink5lya8a ya~tc/ir. A8ar
fayra 15bloycblar brr necbra bo'15a. nlar cberlaw5b rllarritan 1amy ulliSblan
10211
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C ++wn§ o'21 151150 bolal;laml yura8a kelllrtaycH. Ularnl C ++ Mn§
1bro\y operaiori)an loyclalanS8an clazlurlar yura8a kelllraeH. 151190 yura-
8a kel8anc)a, 1broNe operalorlcla8l noT berlSb Hoclabl tuya”~sal obyek!ni
norlaycll [1M151a11a5:-11ra(11). Buncla tnya”ua! obyektln8 mri 1locla arSu-
Tenn (clallhning Imrl8a 103 kelacH. bbby obyekinin§ bosbsia nuSxalarn,
Tabalan, 151150 obyekllclan nu™xa ko‘cbl15b konSlruklorl yorclarwicla Se-
neral5lya TUTK™ M.

Ma5alan. fayl ocbllizbMa <l1a5lur xatO kelTb cb1a15b Sbanlannlleksb]15b
ya 1broNe iile open_error() 15119 Dbolarl yura8a ke T3M TuTkln.

Onyl1(1a811ry operatOn' Le_copy 1mnk5lyaw chasllsbcla 19 H 0 bolalrl
awslaSb ko n a1 beracll:

iy
{iile_copy("50MACE.TXT", "TAKCET.TXT");

h
Oanclay 15119D bolal ro'y ber8anini amluylaSb mcbmn 1ry operalorclan

50'n§ claslvr bkla yok! b/ necbla calcb operalorlarnl Joylasbun5b 1021T:

calcb (Mle_open_error)

{
cerr « "bo5blang‘1ch yok1l Taubaclll Faylrl ocb13b xalol8lM« el

ex11(1);
}

Bn boMa xato wmri8a ~arartasclan koc) xabarclor ~Macll ya clablamil In-
8aladll. A8arcla LLink51yaTng cba”1nT xak0512 baJarf8an ya 151150 xatOlar
awlanta8an bo‘l15a C ++ calcb operalOnT 5Sbuncbakl e’Hbor8a oltaycrl.

Oayla 15blo\‘cbllar 1arHbiTwv b 1rcr.

ry
{

H..

}

calcb (Ibnl) {// kHLW3b bufer! FOM5b1ML Nayla 15b1asb

}
catob (w) {// Wrll3b-clU™an3b xatOH81w Layla 15b1a3b

}
calcb (5lcllb) {// knlubxonacla8115115110 bolalnl uayla 13blasb
}



calcb (...) {// uol8anbaTTa 15MGnolanu uayra 15:1a5b
}

Owy1cla8l clazluvr narorar ~uycbl bloknl o‘r 1cb18a oladt

#1nclucle <1051reat>
518 natespace 5l
T rta™n ()

I

nr x= 10,
T (x== 10)
rbro\\' x;

}

carcb(1rmr x)

\
celrr«"O yoN! xren8" « X« «llly:

carcb(iioar I)
>

cerr «  "Ne Ta bo‘1c11?;

}

rerurn O;

}

Nerua:

O yo”! x reng 101!

Bn clabrcla cherlaSb15bnl 8enerarSlya ya “ayra 15blasb blrra
MinkSlyacla atal8a o”bacll.

KeyTs8l T1l150lcla cberlarbb {wnk5lya raraSlclan raxbuarllla vayra
15blarac.

#rclucle <wo5rrear>

1518 naTe3pace 5ré;

yo ELIT(1nr x)
{
IF(x== 10)
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IHro\y Xx;

THO );

caicH(1n1 x)

{

cerr«"O yo‘al x1len§" « X« «!lx;

}
calcK(noal I

r

cerr« "M Ta bo‘Ic11?

}

rellrn O;

i)

Nalya:

0 yo“a! x 1len§ 10!

Ounylcla8l éaxLUr x1yony 15M5now ~Nayra 15H1a568a 11501 boYacl:

#lnclucle <1051rear>
1n51n8 nate”pace 3lcl;
I taln (yoX)

{
lry

{
cbro\\ 6;
calcb(...)

cerr « "Tbere \\ab an excepwuon, b1l k \\a5 cam8bl:!";
}

rellrn O;



Nelua:
Tbere wa5 an excepiion. bur 1l \yab can8bl!

18.2. C ‘ayno(1(11ly bola(lar Bwl xnalina

\Yk]loncla keMnl8an katcbllMkclan xalo3 bo‘H5b mcbun cbelawwsbrm
Tax3u3 51noy obyeka 3aiiéa bo6ll yllb TMTKLN.

Chel:lan15blaml 51nF 517%aiicla (1a5lurlaSbnl EyklMé al8orit T1l5011cla
ko'nb cbluarl?2. Bu al8orkT ikkka bulln Tanly bo‘lta8an 50nlarnlng
EKMB1T *opl5b8a To ‘YallanS8an. A1l8orkt bar blr ~aéatH3a “wnyllasi
atalar bajanlacrl:

A8ar x> =y bo‘153, Jayob lopllgan
A8ar x<y boba, y=y—x
A8arx>y boba, x=x-y

Ovylcla81 T1501cla OATA bTi K1nH18arn:

#lnclncle <1051reat>
#rclucle <5*nNn8>

1518 naTe”pace 5lct;
5lncl: 9ATA

{

n( n,w;

51nn§ 5;

SATA (X, Iy, 51rrgc)
.

n=x; T=y; 5=c

}
}.

TMOCMONE (UUX, TLy)

{

1F(x ==0Jly ==0) cbro\y 3ATA (X.y, "\n 2EKO!");
1r(x<0) 1broNe OATA (X, y, "\rn Ke8an\'e parartecr!");
1My <O) rbro\¥ OATA (X, y, "\n He8allye pararel:r2");

\\b/le (x! =y)
{
1AX>Y) X=X-Y;
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ebe y=y —Xx;
} I

rewrn X;

T1 Taln ()

|
X

X1y

conl«"\n CCM(66. 44)="«CCM_OKE(66, 44);
conl«™\n CCM_OKE(0, 7)="« CCM _0'4E(0, 7);
conl«"™\n CCM_OKE(—12. 8)="«CCM_OHE(-12, 8);

}
cafchb (OATA c))

{

cerr«c).5«" x=

}
rellirn O;

v

Marya
CCM_OKE(66,44) =22
2EKOIX=0 y=7

«cl.n«" y=-"«cl.T;

OATA obyekin bu rwsoMa LWnk3“Nya MNanasMa 51nF komzlrvklorl ba-
Janl18ancla yaralHacl.

Bn obyekr cbek”™awwsb bo;1ta8anlcla cbau!l15b n™la5icla bo* lar ecH.

SHunclay uyllb. cbeparanl5blar 51nF obyekii boTlSbl 1021T. Bu 5lnfar-
w 8lobal larllasb 5ban eta5. A305ly lalab lanmlanl5h ™Msblcla Ta’lut
bo‘H5b].

Blror funk51\a l1alrlicla Bbu LUnk3lya yaraHsb! Tutkln bol8an §‘ayrl
ockHy bola(lar ro‘yxait 1bro\y kalk 3021 yoriiatMa koTsarllsb! TnTkln.

M1501:

#t1clucle <two8lrear>

n3w” nartespace S

aAOB: 1M tax1=HO00:;

cla88 b1yBy2ero{};

cla88 Oyer{};

1 (Wye(nt a, T* b) (Hro\y(BlyBy2ero, Oyer)
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{
M ((a=Taxl)||(b>Taxl)

{
MLFOM-Oyer();

8

1r(b— 0)

{

ebro”™ b1yBy2ero();

}
relurn a/b;

b

w(Taln ()

{

lry

L
1y1e(5,0);

}
calcb(01YBy2ero)

{

cerr« "bTiieByXero!";

}
ca(cb (Oyer)

{

cerr « "Oyeriio\y!";

}

reluvrn O;
}
18.3. C ‘ayno(J(11y bola(lar \a $wiiar

51nl yaral8arcla 3bv 51n18a x03 §'aynoc!clly bolarlaml ko‘r5aisb TnT-
KT. Buning mncbun 8§‘ayrlocicby bolallll 571wn8 ntntly (pubHc) eleten-
" Mralc3a uo‘5b15b 1021T1. M130l ncbun smylcla8l calc 3T 1la'nin 1kk! 8'ayr!
ovicly bolallll anlslaycl:

#incicle <to$lrear=>
n51n8 nate3pace 5L
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clas5 MaflError {};

clas5 01\'1cleBy2ero: pubHc MallError {};
claz5 Oyeriio\\': publlc MarbError {};
cla55 calc

{
public:

1N( chylWe(lnta, T* b)

{
1F(b== 0)

rHro\\' 01Y1cleBy2ero();
relvm Malse:

}
rellirn a/b;

h
k

TltaT ()

{
calc 1a;

Iry

(ka.clylcle(5,0))
Lro\\ MallError();

}
calcb(01Y1cleBy2ero)

{
cerr « ">1018a bo‘lM5b uayc! eAlc";

carcb (MaAError)

{

cerr « "Paniaycllr Maretank xat.";

}

rellrn O;

}

1511&0 Hola(nw§ waydmtolar eleten(larl(lan {oy(lalawsb. Ouylcla
ko‘n'b 0‘'nl8an T]50LlLa cladll. carcb operawMan lMoyclalamlb, vanc3ay 15H5110
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bolal ro'y berS8anlnl \a nlar8a 1e8BbH bolcla Jayob berl5bnln§ iarnkonii
beracb. bH3no bolal8a 1e81bll 3buncay Ta'lMTolT "auk3b vcbun asrmr
1571590 bolal 51nb8a Ta’lurol:lar eletenllardll uo‘SH15H1 1021T. A8ar ke-
y TcbaHk fiasllr 15H3m0 bolalml yura8a kelllrsa, n w™bbu 1Ta’1lutolnl, unyi-
cla ko‘r5alll8anclek, 1915M0 bo™Nal™a 15blay bernycbl Mnk5lya8a o‘28arvycl'n
51falea nralacll.

0 ‘ayrlociclly bolal8a 13bloy berlsbcla bu pararelrlar 8'ayrl o<My bolal
51nii8a 1e815H1 o‘r8arnycbllarg§a kon5*rvk*orclan royclalanlb o‘rlaSbHracll.

15115m0lar kon51lmvkiorcla8l xalolar ba™Mcla Ta'lntol berl5b8a 1wkon
beracH.

M1501:

#rclucle <105l reaT>
1n51n8 nateBpace 5lcl;
con5liitax512e= 100;
Clabb 551r1re

{

cbar p[tax512e];

11 512¢;

pubHc:

clash Aange {

1T Tclex;

public:

Kan8e(t1l1): mcex(){};
I 8e1 acex(){rewrn Ttclex;}
h

cla55 812¢e {};

551nné(Tl 52);

cbar& operalor[](1nli);

%

551nn£::551nn8 I't1: 52)

{

F 62 <0 || Tax512e<52) cbrow 812e();
5122 =52

h

cbar& 551nn§::operalorf](tl 1)

{

IFO<~\ && 1<512¢) rellrn p[|];
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1bro\y Kanee(3);

}
Al rtawn()

rry {
55rring y(100);
conl«y[200];

}
calcb (55rrin§;:Kan8e r) {
cerr«'dnéex error' « r.8el Inclex() « "\

calch (55M'1n8::812¢€) {
cerr « NMolreerror'« "\

}
reCurn O;

}

Owil<la k1 oxursl o'y M8 cla51lvn keklnl8an. O ‘ylnwn8 tartmn!
5buk(, M buymntlarclan K éan olTta8an buymtlar lanlanag(1l. K1T oxirsi
buyntnl oka, yurachb.

#1cln(le <10$(reat >

n8ws§ nartespace H(1;

c1a88 Y1l

{

T(m

public:

\YT1(In( k) {n=xk;};

wl 8e(_nutber(){re(mrn n;}

h

cla»8 Error
{

w( m;

u4 K;

public:

Error(t( k1,IMN(k2) {n=k1; k=k2;};
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in!2el_nutber(){relnrn n;}
in! eel_yalwue(){re(nrn k;}

I8

cla38 Play

{

w( Tax;

T ( 8(ep;

w! nutber;

pwublic:
Play(ln( Tax1,1n( 8(epl)
{

Tax =Tax1; 8(ep=8(epl;nutber=0;

}
yoll1 81ep (In! k)

fr((K< 1) ||(k=>8(ep)) 1bro”(Error(nutber, K));
Ir(k> =T1ax) 1broNe(\¥1n(nutber));
Tax- =K;

nuntber =1-nutber;

}

I8

n(ralny(

{1nl k;

n'T;

Play pa(10,5);

iry

{
«blle(1)

{

cln»T;
pa.51lep (T);
}

}

ca(cb(\¥T1 a)

{
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con*«"llra!" «a.8el_nuwber()« "o‘yilcbiynlch’;

}

calcb(Error a)

cond«a.8el_nuntber()«"o‘yllMcbl" «a.8ed4_\alwne()« "ba*o yur-

}
relunt O;

}

18.4. Yek*or konl:eyner mni

Konleynerlar (coTtainers) - bu bo5b™a eleterlarn! 8auloycbl
obyek(lar. 8laclarT kulllbxonana \eclor \ekwr koTeynen cHnarlk
Ta331ly 51{ancla anlalanac. Bu koteynerclan loyclalanl8b ncbun <yecror.b>
8arlayball laylrml mlasb lorlt. Massly eleterlarl8a lrclexs orsall naaal:
ben’ladl

Yekroréa 8aulanacli8an ixiiyony obyek! wncbmn ko‘r8aHlrtaSan boMa
kon8lruklor anlalaSb rarvr. Bunéan laSbsaan, obyek! ncbun <ya == opera-

HOrlar anluylan15b11021T .
YektOr 5TH mncbun umy 1c381 BoH3blinsb operatlOrlan Tayjucl:
==,<, <=, !:1 > >=,

Bunclan l1aSbuarl. yectOr 51nmmncbun [ ] 1nclexs operaton anlulangan.

Kon${ruk(:orlar

1xnyony 51nr-koTeyner ko'raanlrta8an bolcla kon51rukior ya cleslrmdtOr
baTéa nm8xaloycbl kon51:rvkiOrga e8a.
Masalan. yekior 51nf£-koteynernlng kon51rvkion ya cle5lrukiorl:

yecior<eleT> ¢ blna baT eletenl8a eSa bo'lta8an bo‘S/yektOriu
yaralach;

yector<eler> cl(c2) kor5alli8an lurclael bo51ua yeko rnTe: nuSxas1t
yaralacb (barcba eletetlarnl§ nuSxa5lw olach);

yecwr<eler> c(n) konSlrvkior or"all ko‘rSallita2an Liollk yararlA8an n
eleteTH yektOrn! yararacH:

yector<elet> c(n, X) X elererllN1I8 n nvbxalarl yon'artcla 11vSla/ral5lya
enlaan yektOorni yaralac/t,

~yeclor<eleTr>() barcba eleten(laml o‘cblrac/ ya xollraw bo‘Skalad/l
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Kon(eyner nsnlan

EleTteTlarea rnxaa!

opera*or([](d Inclas bo‘ylcba rmnxsal;;

a™0) {ek3bT3b bHan 1niek5 bo‘ylcba ruxsal.

EleteTlarw kTHab naullar!

puxb_back(x) oxI18a x lart ~0*5b15b.

Eleten{larnl o‘cb1r!5b nsmhan.

pop_back() oxrsl eletenlll o‘cblr15b.

O ‘r1a5b{1rsb nsmllan

operalor =(x) konleyner8a x konleynerwng eleten ario‘21a5birllacH.
BoS5bpaa Lbllar

gire() eleren!lar s0111;

eTpCy() konleyner bo‘sbrw?

capaci(y() yekwoor ncbmn ajranléan xoHra;

reserye(n) n elerenlclan I1boral bo'l8an konkyner wucbun xollra

ardecly,

366

8Neap(x) Kk1ia konleynerning Joylarll abnasblnsb;
==, =, <30115b1u3b operaroriari
1kkl yektor yaraH” b:

#rclncle <io08treat >

#tclncle <yeclor >

1518 naTteBpace 31c3

! taln()

{

yeclor<t!> g;

yeclor<tl> b(5,1);

a=b;

urwsnecly;

conl« "512e="« a.512e(« "\n";
&r(1=0; 1<a.512¢(); 1++)conic a [1] « " *;
conl«encll;

coul«(a ==b);

relvirn O;

}



Yektor 51nii 3raniiar: 1mMrnio'T. icHi8a alacll:
#inciwce <to3Treat >

#1lMNclucle<yeclor=>

151n8 natespace 51(1;

wlraTt()

{

\ecior<irVv,

nn518necls;

for(1=0; 1<O; 1++)y.pn5b_back(l);

conl« "Slre="« \.51lre()« "\n";

fora =0; 1< 10; 1++)conmic y [T J« "™
conl«encli;

ror(1 =0; 1<t0; 1++) y[d=y[1] +y[1];
for(1=0:1<y.512¢(); 1++) conl«y[l]l<<« »;
conl«encll;

y-pop_back();

coT« "5B12e="« y.51re()« "\n"

Ul n; C1Mx»IT;

rellrn O;

}
Ma551ylarnl alra51Mri511 5\ap namHiian MoyclalanlSh:

#rclu<le<iwo3rrear >

#rclncle<yecior=>

n51§ nare5pace Sicl;

ik tawmn()

{

vn518ne<d 1;

yeclOr<il> a(4,2);

yeclOr<tl> b(5,1);

conc« "Slre="« ablre()« "\n";

conl« 1B12%e="« b.512e()« "\n";
For(1=0; 1<a.512¢(); 1++)comr«a[l]«"";
cow «encll;

1lor( =0: 1<b.51re(); 1++)com 1 «b[1]«"";
a.5\,ap(b);

cour«encl!l;
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conl« '512%e="« a.b1l2e()« "\n";

conl« "512e= "« b.512e()« "\n";
lor(1=0; 1<a.512¢(); 1++)comnl«a[l]« " *;
conl«encll;

&r(1=0; 1<b.512¢(); 1++)conl«bM]«" "
conl«en(1l;

counl«(a ==b);

relvrn O;

}
Xoura grall511 ya bl50blasb MvnkSlyalariclan MoyclalanlSh:

#lnclicle<toslreart >

#1clncle<yeclor=>

n51n8 naTtespace 8t

nitaln()

{

nmn518necly;

yeclor<inl> a(4,2);

conl«a.512e()«" "«a.capaaly()«enc!l;
yecror<ini>b;

conl«b.512e()«" "<<b.capaclly(«enc31;
b.re5erye(5);

conl«b.512e()«" "«b.capacuy()«encl;
relvirn O;

}

Nelya:

44

00

05

Oxu1rs1 nalua 512e \a capacky 'vnk3lyalan orablcla8l Faruniko‘raaiacii
1kk1 o‘lcboyll (HnaTlk 1a551Y yarall5b8a 11501:

#1clncle <1051rear >
Anclucle<yector>
n5T1& narespace 6t0;
mrtaT()

{
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vn518necll]. K, Ww;
lypeiiel yeclor<int> cdAr;
yeclor<cHnl:> a(2);

a[0] =c111(2,1);

a[1] =(Hn1(3,2);

T =a512¢();

for(1=0; K 7 ; 1++)

K =a[1].312¢();
conl«encll;

lforO =0;$<k;] ++)conl«a[l]0J« " ";
E

rellirn O;

}

YektOr i Tk3lya parateln ya saylarmyYcbl ulyrall sMallia:
#1nclune <to3l:reat>

#lnclucle<yecl.or=>

n3llNg natespace 3ic}

yecior<ii> 5Sut(yeclor<inl:> a, yecl:or<tl> b)

{

yeclOr<rtl:> c;

ror(nnsl8necl1=0; 1<a,312¢(); 1++)

cM =a[1] +b[1];

rellrn c;

}

lnr Taln()

nnsl8nec! 1;

yecTr<Inl> a(4,2);

yeclOr<Inl> b(4,3);
yeclOr<Inl>c=3uT(a, b);

for(1=0; 1<c.312¢(): 1++)coml«c[1l]«"";
rellirn O;

Yekior ya 'Mnk3iya 3bablonl:

#lnclucle <103Lreat >
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#uclucle <yeclor >

n5T§ naTespace 5/;

retplale<cla55s T>

yoin 5uT(yeclOr<T> a, yeclor<T> b, \ecNer<T> &c)
{

for(un518nec11=0; 1<a.512¢(); 1++)

c[M=a[1] +bp];

}
1w raln()

|

vn518nec! 1,

yeclor<tl> a(4,2),

yecwr<tl= b(4,3);

yecwr<tl=> c(4);

5uT(a, b,c);

for(1=0; 1<c.512¢(); 1++)conl«c[l]« "
rewrn O;

}
YektOr Wyclalarmycl1l 51' obyekllartl o 1cbl8a alacll:

#lnclucle<tO51rear >
#rclucle< yeclOr=>
n5T§ nate~pace 51;
c1855 perbon

{

Srin8§ nare;

inr year;

pvbHc:

per50n(){};
pers0n(51nng nate, 1T year)
{
person::naTe=narTe;
per50n::year= year;

}
YOI 5b0\¥()
{

Co T« "naTte =

«naTe « "year="« year«encl,
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il,'D(LLIaLLI()

{

yec{Or<per50n=> y(3);

11 %

',[0] =per5on("OMNw", 45);

y[1] =per5on("Anyar”, 30);
V[2] =per5on("8oblr", 55);

for(1 =0; 1<3; 1+++) y[1].3bo\y();
counl«encli;

rellrn O;

Owylcla nyntéa kNt oxlir§l bo‘lad1 o'y1Ml <leBlrl kellinl8an. O ‘yln
bosblcla M buymntlarclan lboral nymnt Taylucl. Har blr yun5bcla Dxdlyorly
nynT lanlanlb, lkk18a aJralllacH. A8ar k1Twn§ yo‘licla aJranlacléan nymT
~olrasa, u yllaaracll,

#1clucle <rw3lreat >
#1lnclucle<yeclor=>

vblny, nate3pace 3lcl;

clas3 \W¥1n

)

1nlm;

pvblic:

\YT1(Tl K) {n=K;};

1nl 8el_nutber({relurn n;}
8
class MNrEerror

{

1 K;

public:

InlError(Inlkl) {k=k1;};
I 8el_yalwue(){rellUT k;}

b
class Error
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min:

Lr K;

pwvblic:

ErrorAll k1, 1rh k2) {n =k1: K =K2;};
r 8el_nutber(){relurn n:}
1Th 8e(_yalue(){relurn k;}

%

cla55 Play

{

yecrr<inrs= pa;

b nuntber;

1h one;

Y01Q priny)

(

1l k=pa.512¢();
&r(IC1=0; 1<K; 1++)conr«pafl]«"
conicenciy

}
pubHc:

Play(tl 5

J{J' (3<2) Wro\\(1n|Error(5));
pa.pun5b_back(5);

nntber=0:

1rG == 1) one= 1; el5e one=0;

\o1a 8lep (T1 K, Tr 1CEX)

:

1M(k< 1) ||(k> =pa[lnclex])) LWro\\'(Error(nutber.

pa.pn5b_back(k);

pa[lnclex]- =k;

T(k == 1) one++;

1Mpa[lnclex] ==1) one ++;

T(one == pa.512¢e()) rbro\\(\Net(nutber));
nuntber= l1-nurtber;

pnT();

K));



1[‘ TaT()
Tk
nrT;

i 5=2;
Iry

{
Play pa(3);

\yb]1le(1)

{
CT»K»T;
pa.3rep (K. T);

}

calcH(n'T a)

r
conl« «bTal»« a.8el_nutber()« "o‘yincbl yuldT;

’

carcb(1nlError a)

{

comi«"n ytal'«wa.§elyame()«"xazo"

calcb(Error a)

{

conl«a.8el_nwutber()« "o'ylncbl" «a.8el_yalwune()« "xalo yurcll"

relvrn O;

18-bob boYy lcHa yaxoWar

151150laml n*ta ncbmn SeneralSlya \a uay'a 15185 kerak?
1511510 Seneral5lyabl S51mabisim kelllnnS.

Ll15onlMayla 1551a5% 511ak5151T kel11ring

15115m0lar blMan ~anéay operalorlar bo8‘My?

15115101l 8eneral5lya slMn\cbl Mvnk5lya S1mMas15im kel rinS.

g d wWN R
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Bow~No

Koriieyner rieb Nanclay 51r{éa aylllacl1?

Yekwr 5larclarl konleynerl X058alarl.

Yekror koTeyner 51 Naniiay kon51rvmktOrlar8a e8a?

Yekcor kollleynier 51 naniarl.

YektOr 51 eletewdarl yanéay xoS5alar8a eS8a boThbl kerak?

18-bob boYylcha lopsaATular

151150lar Ko‘rcla ImMH18an cbi2iall len8artart yecbl5b nkSlya51riL
n21ns.

151150lar ko‘rcla 1vlli8an Kyaclrar ren8atani yecbl5b TMakSlyaS1M
L21M8.

Ma551Y 51 Stablorl yaraiil51n. Ircless cheSaraclan chliyancla 15115 D
Sereralblya SABIN

$lex 5wt Sbablonlnl yaraHn8. Bo‘Sb Joy o‘cblriEancla yoki 10'1a
Slekka eleTeT ~o‘5blM8anvia 19 HD SeneralSlya MUrwin.

. Nayba! 51nii Sbablownl yara1ilE. Bo‘Sb Joy o‘cblrli8ancla yoki 1o'la

naybal8a eleteT ~0'5b15b8a mrinlMéancia 15115110 Seneraisiya ALUnart.



19-bob. KO ‘K8ATK1CHbBAK YA 8W FbAK
19.1. Ko ‘r$a(kkblar \a MNoyalar

Ko ‘r$a(klcblar (a’'rll. Ko'rS5alklcblar Liyrnall konkre! mritasi obyekr-
lar ncbun xowuraiia ajranl8an aclreslarSa lenscir. 3bunln§ mcbun ko‘rzal-
Klcblar la'nfan8ancla mlarnT§ aclreSlarllM koT3a”3b 5SbaH. 0'28arnycbl
ko‘rSalklcblar umy 1cla8lcha la'rillanach:

<(mr=> * <ko‘rka(klcb now!>

M1301 ucbun 1 (* 1p, 1k

Ko ‘rSalklcblaru larlla8ancla TW~aflra”~ya MU T TkT. TMbla-
b2al:51ya Lyylcla8l 3bakllla atal8a O5blnlacl:

<(ur> * <ko‘r8a(klcb notl>=<kon8(an(a llrona>

Kon5lanla ifoc3a 51fakla & 51tYoH yorclatlcla at”™lan8an obyekr
aclrebl kelacH. M1501 mcbun:

cbar c='clt cbar* pc=«&c;

Moyalar. Moya blror obyekNeT§ o‘28acba noTl. lloyalar suylcla8lcba
TdrilarmSbl TMTKIN:

<Wur>«& <lloya norl> =<Ilolia>

<ur=«& <lMo\a_noT!l>(<focla>)

Mi1501 ncAvn:

in( 1=777; T (& rl=1; 1n(& pl@)

lloyalar r1yokl pl LiyTa(annio28arfrsb aytoTaik raylsSbcla 1n't§
baT y~ytall o‘r8aracH.

Ko'r5al:klcblar8a o'’x5bab Hoyalarnlng ~lytallan baT aclreSlardT. be-
Kln Moyalarnt8 NyTtal:lanw o‘28arulBb TMTK1N eTa3s ya MNoyalar8a Turo-
Jeal: ~MT8anéa ay{otallk rayl5bcla * ~yta! ollsb atall baJanlacH.

1lo\alar bMan 1$b1a$b (Joklalan. MNoys o'28aruycbi eTta5. Moya8a bir
Tarlfa uylyrtal ber8anclan 50'n8 v o‘r8alM:1n5b Tntkln eta5. Bunclan
1a5buan MNoyalar nsuniia umyWasi atallarn! ba™awb Tu TKT eTas:
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= C ++ackes ol3b operalon yorc3atla fJoyanin§ aclreS1M ol b:

« 1loya8a ko‘rSarklcb fAly Tannl berl5h;

= lMoyalarw BoH3biinsb;

= 1loyalar wericlaanftenk atalar balarsb;

* Moysw 0‘28arnnb5b.

Ko ‘r«alklcblar msniia oUkarfacH”an ataHar. Ko ‘r8acklcblar volcla

vnar atallar balJan5b T TKT: MKreTeT + +ya ekreteT — aTallarlll
baJar15bcla, ko‘rSalklch Ay Tai ko‘rSalklch TuroJaaC srf8an 1lur nrunfgi8a
Ko‘payacl1 yokikaTtayall.

M|501

T1*plr, a[10];

plr=&a[5]:

plr++; */=a[6]*/ eletelll1MN1Mé aclre518a;

pr—; */=a[5]*/ eletenlnln§ ac're518a.

0Oo0°5b13b ya ayll'15b blnar atalla kor5aliklcb \a it Wrinlng uylyTan

15511rok erisM TuTkln. Bu artal malupbl(la ko‘rSalklch Ay Ta 1 asi]abki-
Slclan ko‘r5arf18an eletenllar 5o018a Ko‘pros yok! katro” boYacrl.

M1501

Inl*plrl, *prr2, a[10];

Ul 1=2;

pirl =a+@ +4); /*=a[6]*/ eletennTtnf aclre518s;
plr2 =plrl-1; /* =a[4]*/ eleTenHNT§ aclre518a.

Ay1rlsb ataHlia biila wr8a Tan3nb bo‘18an 1kklla Ko‘r5alklich 13b11rok

ellH1Tm TK A Atal nalya51illl LM8a e§abarcla kataymycbiya aylrnycbl
0‘T1a510a81 (1a5(1abkl Wr elerenl:larlnlng 5oT18a len§, bunian (asbsan
a8ar btncbl aclre5 klcblkros bo‘15s, u bolcla nalua Taniy ~yTai8a e8a
boYacrT.
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M1501

1nl *plrl, *plr2, a[10];
1n1l;

plrl =a+4;
pG2=a+9;



1 =plrl-plr2; /*=5*/
l=plrl-plr2: /*=—5 */

Blr LUr8a caallnN1 bo‘l8an i1kkka ko‘rSalkkb ylyrtallant == , =,
<, <=, >, >=arallan yorclaricla o'raro ulyo5laSb TU TKT. Buniia
Ko ‘r5alklcblarnlng Mytallan Sbuncbakl buiwin Somlar 3da/c3a ollb uaralacr],
Llyo51a5b na{uabl e5a 0 (yol8‘on) yok1 1(ro51)8a len§ bo‘lagl

M1501

T! *pIrl. *prr2, a[10];
prr! =a+5;
pxT2=a+7,
1l >plr2) a[3] =4;

Bun 1l50lla pml TN§ ~yTan prr2 Mg slyrarlan kartroy, 5bunlng
ncbun a[3] =4 operaton balJanltay uplad

Ko‘r8alklcHlar Tab5lylarl. Ko‘rSalklcblar TazsMan uuylcla8lcba
ratllanacrl:

<Wr> *<noT> [<50n>]

Mabalan: 1n1 *p4[6];

Ko ‘realklcblar Ta551\'1an 50‘rlar Ta551Y1arlllariiasb ucbun uplay.

Ma3zalan:

cbar *pl] ={"ONToy", "Kax1lToy", "Er8asbey"}.

Bn Tl1501cla ro‘yxal xollracla 23 ektentOan iborai bo‘ladl cbunki bar
br FaTlya oxT18a \O’ 51tyoll ~o'ylla<Tl.

Olnannk Ta$$lylar. O ‘28arnycbl oMcbatll Ta551Ylaml SbakllanHnSb
Ko‘r5alkicblar ya xollranl clfnartlk laub1tla5b \'O5kalan yorclarlcla 1aSbkil
ellacrl

Xowranl cfnarwk las5lulaSb ncbmn ne»’ ya Jflele(e operal:5lyalarclan
vayclalanflacll. Operal5lya

ne\\ <1lur_nonn> (<illl(siaHz2a(or=>)

vr 15141 orsiall bel8Man8an tadYmntoHar Wn8a 105 kelnYcbl oYcbatl
bo'6b xoiira LJ15r1nl a™raisb ya nn8a turolaal ensb wko n 11 beracll. Ajranl-
8an xoHra w51Ms8a w™aHratOr ortal at™lan8an Ay Ta! KifThcll XoHra
alraH15a. xowura a|ralll8an ul5tAMNing bosb ac3re5l MNaylanlac/l. a8aréa xoHra
aJralllraba. saytOrMacrl.
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Oafluréa nely operal5lya8l o”aM olcWlnclan ajraiil§8an xollra *151M1
c3elel:ie operal5lyasl yorclarwcla bo‘Sballlacll.

Mi5011ar:

wl*1 I=nem'w((10);

clelele I,

Operal:5lya

ney' <iur_now!> (<LWWi($lafra(or=>)

0 ‘28arumycbVar 1a551Y18a xonra arall5b8a iTkon beracll

Mi15011ar:

T ( *1ab =ne\y[5];

Velele [] Tax;

Skalar o‘28arnycblar8a xo”ra ajranfsbl 1-11501cla Ko‘r5alllgan.

Malrl15anl 3bakllanl:1M55cla old/in blr o‘lcboyM TaS55lylar8a ko‘rSallly-
cbl ko‘rSalklcb Tab51ylar mcbun xollra ajranlacM, keyln eb5a paratelrll
51Kicla b1r oYcboyM Ta551ylar8a xoMra ajralMacM.

M1501

In(n, 7; Cln»n;

Talr=nen 11*[n];

for (1=0; 1<n; 1++)

{cin » 1 ;

Ta(r[=ne\yin([T];

}

Xoll at boBballsh ncbun bir o*1cboyM T1a551ylarnl bo‘Sbanlrmycb151k1-
M balan5b rarur.

For(InN =0; 1<n; 1+ +)

<lelefeTa(r[l];

keyT eba Ta(r ko‘rs5alklch ko‘r5al8an xoura bo*SkaHlr/ecl1.

Velele [] Talr;

19.2. Obyek(lar8a ko‘r5a(klcblar

5(ruk(nra8a «ko'rba(klcblar. 8§lwkll raa:a koT5alklcblar oclcMy ko ‘r-
5alklcblar kabllasYlrlanacM:

coTplex *cc, *85; oocl5 *p_8ooclb;

81rukllra8a ko‘r5alklch larlllan8ancla 1M151aVPalSlya sln1Sbl Tn TKT .
M1501 ncbun ekranclast ran8M nuuy(ani 1a5Y1rloysbl “mykla8l S51rukllraM
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Iur ya 3srrukllralar 1a551Y1 kwrlfack. 51rvkwra8a ko‘rSalklch ~lytarlan
1mrSlaPalSlyaya alyta* ben”™b o~aH arlanacH:

51ncl poTtl

{1nt; color;

nix.y;

}a b

poill *pa=&a, pb; pb=&b;

KoT5alklchb oruaH 51rukllra eletenllarl8a Kk1wnsnMa turolaal ALI6b
TUTK1n. Blrlncbl mvoml aclre5 bo‘yicba ~yTar oH™b ataH8a a505lan8an
bo‘Hb, “M\ucla8l Sbakllla uo‘llaudacH:

(* 51rukwra8a ko‘r5alklch).eletenl noTl;

1kklncbl vl Tax5u5 5lrelka (->) ataH8a a5051an8an bo‘Hb, upylcla8l
Ko ‘rlM5b8a e8a:

51rvkwra8a ko‘rSarklcb->eletenr notl

81lrukllra eletenllan8a uny”~an;! Turcyaarkr o'raro lens:

(*pa).color = =a.color = = pa->color

8lrukwra eletenrlarl ~lytarlanTt ko‘rSarklcblar yorclaricla uuyb
cla8lcba 028arrllMsSb TMTKIN:

(*pa).color=recil;

pa->x= 125;

pa->y =300;

Oabruréa nuuraYly ]15tw raSylrioycbl parricle SrrvkrmuraH rvur8a re§156H
T_p o 1nr 5rrvkrmrabl atalan8an bo*151n 8bm Srrvkrvra8a plnrako‘rSarklcblT
K.rlrarl2:

5rrvicr parricle * plnra=&T_poTr;

Bu bolcla T_pour srrukrura eletenrlarlt ~mylclaS8kba of28arrSb
TUTKT:

plnra->T1a55= 184;

lor @ =0; 1<3; 1++)

panra->coorc![] =0.1*1;

Obyek(lar8a ko‘r$a(k!cblar. 5rrukruralar kab[ obyekrlar anlulanSan-
clan 50'nN8 5bu obyekrlar8a ko‘rSarklcHlar bel8HaSb TMTK1n. MaSalan:

cotpkx A(5.2, 2.7),

coTpkx* PA=&A;
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Obyeklwng nturty eletenllan8a Turolaal wucbun -> operalSlyaiu
yok113 T altabbli15H ya nu™Ma operalslyablclan Foy(lalamlSb TMTkln:

(*PA).real() yok1PA->real,;

M1301:

#rclncle <w51rear>

#rclucle <3lrln§>

n51n8 natespace 3cd;

cla33 coTplex

{

foal: Xx;

foa*y;

public:

cotplex(Moal x1 =0, iioal y1 =0):x(x1). y(y1){};
Yoid 3bouu()

{

conmlae"x="« X« "y="« y« erncH;
}

I8

T1 Tain()

cotplex a(1.0, 2.0);
coTtplex *pa=4&a;
pa->3boV/();
coTplex b;
coTplex *pb =&b:
(*pb).3b0\y();
rellrn O;

}

Oaslur bajari|zbl nalyasl:
Xx=10 y=20
y =00 y=0.0

Tb18 ko‘r3a(klcbl. ASarcla konkrel obyekl18a 13bloy berlsb vcbun 3TF
a2051 - funk5lya cbasiifza, uncla 3bu FunkS5lyaS8a obyekl8a bel8W/an8an
Ko‘rsazkicb aylotank ya koT3arlta”an boWa wralllacll. Bn ko‘rsalklcb
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1118 15n18a e§a ya x* MHE kab”™ bar bar Munk$ya ncbun ko'r5anltagan bolla
beia1lanacll.

Ma3zakn, x 5Tin exk\1Yalen! ko‘rirM5hcla Sbunclay raysllasb TmTkln:

Clasb X {

w(T;

pubHc:

I reaiiT() {re<urn (N18->T1;}

I3

Arolar8a Turolaal ellsMa 15 clan loyclalamnlSh ol cba. A505an
+15 beyo3ka Ko‘rsalklc-blar bMan TawpunlalSlya yll™b ncbun a2o vnk-
51yalanung yara{1H5b1cla FoyéaknacH.

#lnclcle <k)Slreat>

11518 nate5pace 53

clabh Pak

{

mnN;

clotble X;

{nenc! Pan'& operator ++(Pair&);

lMecl Pan’& operalor ++(Paiwr&, 1rh);

pvibHc:

Pawr (1! n, clovble xn)

{

N =11; x=xn:

}

yoXiddBplay ()

{

cour«"\n KoorcHnarakr: *="<<M«"\1:x="«X;
}

Palr& operawr— ()

(

N/=10; x/= 10;
rellrn*N115;

}

Pall& operatOr — (1L k)
{

N/=2:

x/=2.0:



re(urn-+1bls;

}
2
Palr& operalor ++(Pab& P)

{
P.M* =10; Px* =10,
rellrn P;

}
Palr& operaTor ++(Pair& P, T( K)

{

P.M=P.Ne2 +K;
P.X=P.X*2+K;
rellirn P;

}
Im taln ()

F{>ab 2(10, 20.0);
2./15play();
++2;
2.cb5play();
2.
2.815play();
2 ++;
2.cH5play();
2-;
2.cN3play();
rellrn O;

}

Y1rlval vdnllar ya ko‘r8a(klcblar. Alcloc151M«o‘r5alklcbl18a ayloc! 5TF
obyekn ac3resih Liiy Ta1 51&ucla beTb ya bu ko‘rSalklch oruall ayloc! 5TF
nSnllartl cba”™t~b TnTK1n. Onykla8l t150lla ajclocl51nlya aylocl 3t blr
XH 15118a e8a bo*18an bol ko‘rlM8an:

M1501:

#1clucle <tO51rear>

1n51n8 natespace Slct;

clas5 baSe
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f
pvbHc:

Yirlvel yodpnT1( ){conl«"\nba5e";}
2

clas5 cHr: publlc baSe

r

pwublic:

yod pnnr(){conl«"\nchr";}
>

mrtaTt ()

(

base B;

dir3;

base *bp =&B;
bp—=prini( ); /babe
bp=&3:
bp->pnT(); /7dr
rewrn G;

}

Malya:

ba5e

dr

Bu T1501cla aylocl 51 obyekiiga aclres Ay Ta 1 Sirdidcla berf18an dlclacl
$11' Lr|cla81 koT5alklcl yokl Moya or™aH ayloclcla yo'5bltclMa ymklan8an
venminl cbauw5b8a e’nbor berl5b 1021T. A8ar Wnk5lya noYlrrval bo15a,
adocl 5TF nsuk, Yirilal bo*15a ayloc! 5TF nSnH cba”™kacH.

Sbunclay b, aldocl 51nF Lcla81 ko‘rSalklcb o”aH  y|rwal wSul
clMasll15b nalya51 5bu korSaliklch My Ta1, ya'wn cbaaia balanlayol8an
obyek! LWLIn blMan aw™lanacH.

Oay51 YIrlual funk5lyanl cbaylll5b ko‘l5alkich 1mMri8a etab, 3bu
ko'r5alklch uaranl8an(cla5lur ba’arllieb Jarayonlcla) obyek! Liri8a bo8‘-
HY.

Ma5alan, ywonclagl 11501 suylcla§lcba 1ar1ViaTsbl TUTKLN:

#rclucle <wo51lreatr=>
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131n8 nawespace 8icl;
cla35 3uperbase

{

pvbHc:

Yarmai Yoil pnnl( )=0:

K
c1a58 ba5e:publlc Superbase

{
pvbHc:

yol prini( {conl«"\nba5e":}
%

cla55 (Ur: publc 3uperba™e

{
pvbHc:

yod prinl( )}{conl«"\nLlr";}
k

mr Tain ()
{

baBe B;

Wr O;

3uperbase *bp=4&B;
bp->prilni(); / ba5e
bp=&3;
bp-=>priny ); /cir
rellrn O;

}

19.3. Kon$1ruk(or na de$(ruk(or

de51ruklor. 8T{nT8 blror obyekll ucbun ajralf8an Xxowura obyekr
yo™ol:n8anclan 30‘n§ bo‘5balllisb11021T . 51nfarnlné tax5m5 KkoTponeniaarl
(le8lruklorlar bu yar~fFatr ayllTalik batarlsb iTkonil1 yaralacH.
Oe51rukrornt8 5lanclarlSbaki1 upylcla8lcha:

~<8lnl_noT!> () {<iealrmuklor (ana8l>}
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Oe3lrukwr parateln yoki saytarimycbi slytal:éa e8a bo‘Hbl TnT-
KT eTas (xallo yoi/l Iriclagl). Oasllr obyekll1 o'cblr§anc3a clesl:rvilor ay-
loTalk cbas'iTlaciw

A~aréa 51nia cle51:mdlr ocbly ko‘T5alilta8an bo‘13a, unéa kotpllator
ko‘r5allf8an obyek! e8allaSan xollrani bo‘Shalllycbl — (1e5lrvkloml
8eneral5lyalaycb. Bo3b”a obyekHar e8alla8an xollranl bo'Sbalto”*cbl
bobak, cle5lrvkroml ocbla amlylaSh 1orlT. Masalan, 31nn8 obyekiclasi cbar
koT5al§an 5abHalu:

#lnclicle <toSMrear>
#incwmpge <51rin8.b>
n3T§ nartespace 5;
cla55 Person

{

cbar * nate;

T a8e;

pviblic:

Perbon (cbar* 31, T1 M):a8e(1Y)
{

Il K;

k=51rlen(3);

nate =ne\y cbar[k+1];
51rcpy(nate. 51);

}
Per~on ()

nate=Mwubb; a8e=0(;
}

i OelASe (yoll)

{
relllrn a8e:

}

cbar * OerKarte ()

{

relllrn naTe;

}
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~Per50n()

clelele]] nawe;

}

h
1A T a ()

Peraon \\orker("Happy .lar5a", 51);
conl« "bT:" « \*orker.0el:Kate()« encll;
cout «  "Yo3H:" « pnorker.0OelAee()« encll;

}

Nelya:
1xT: Happy .lat$a
Yo3b: 51

>mBxa olsb kon8(rmk(on. Ko‘rS5anlrta8an bolla T:T(con5T T&)
Ko‘nwShbcla@l nubxa konblrvklorl yaramlacH, bu yercla T - 510 1511 Har
&l 51M8a 1e815H1 obyekllarnlng mn5xa5l ollMnayol8ancla nm3xa konS51lrmkiorl
cbauylnlacll. XnSmsan:

a) obyek! [MnNk5lya8a ~TyTai bo‘ylcba uralll™a;

b) MTwnk5lya ~lytarlant uaylarmycbl ya”ncbaHk  obyekrlarnl
yaral:15:c1;

c) bo5bua obyekrT 1nkblaH2al:5lyalabb  mcbun  obyeklclan [loyéa-
JamiSkcla.

A8arcla 51MMa aw” blr nmSxalaSb kon5l:rvkion ocbls ko‘MSal:118an
boYTaBa, nnéa ynuorllla aynb orli8an mcb bolalclan btasl Tay]uc! bo‘15s,
obyekrw nmSxalaSb ba bo‘ykba artal8a 05blnlacH. [“ekT bk bo‘\icba
nn5xalaSb bar clolr baT aclekyar cleb bl15oblantaycH. XuécH 5bu bollarcla
xun5m51ly nnsxalasSb konS1rmkiorinl bel8llarol, 1021T.

1nkblali2al51ya TabalaSlw bal ulléb ucbmn nubxa oH™b kon51rvktOrl
KIM115b 10217 :

/Xun3xa oH3b kon5Crvktorl

Pel50n(COrs1 Pel'50M& 51)

{
171 len=>51rlen(51.nare);
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nate =ne\y chbar[len+ 1j;

51rcpy(nate. 5{.narte);

a8e =51.a8¢;

|

Olyta( ben*b Na 1iMi(siaHraisiya. C~ynll berlsb ya Tk5laH2al5lya
LWrH araarcHr. Ayw”~5a cleSlrvior awNlan8ancla b TMH1T. Blror X L-
ncla8l obyekrni 1n1151aPablya All~b nmnsxa olMsH kon5(rmktOrl yorclarlcla
atal8a o3HHMacH. 8alr- bu 311Yollar yeklorl8a ko‘rS5alkioH.

Ma551Y kon5(ruktor (otonlan yaraHHb, cleslrvklor blMan o‘cHlnl8aricla
Tnatto WoYHsH! T TKT:

Perkon 31(10);

Person §2(20)

81=282;

Bu yercla ikki 51tYoll T1a551Y Joylasbac!l, 1lexin 51=52 uy~yral
ben5H na(Yablcla bIrl o‘cblrllb, 1kkinchb151 mmsxa5l bMlan altaSbHrlacH.
funkblyaclan cHIL15xc1a 31 ya 52 ucHun cle5(rvk(or cba™HMac/1 ya blna 5a(r
Il taHa o‘cblnlacH. Bu tuarttonl bal MUMb ncbun My 1a1ben™H ata-
Hw ~o‘5bltcba ynklaSb 1021T:

// C~yTar berl5b ataHn1uo‘5H1tcba ymklasb
Per50né& operalor =(con3( Personé& a)

EJ-‘(I‘I 15 '=&a) {// 5=5 bo'l8ancla xayFH
clelee nate;

Ul len=5(rlen(a.nate);

nate =ne\y cHar[len];

5(rcpy(nate. a.narte);

a8e —a.a8e;

}

relvirn *LU15;

}

Malyacla 51nf uyylcla8l ko‘nnl5HSa kelacH:

#tclucle <wo5(reat>
#lnclcle <5(nng.b>
n5T18 natespace 5cL
cla55 Per~on

387



388

{

cbar * narte;
wl a8e;
pvblic:

Perxon (cHar* 51,1 M):a8eCM)
{

U K;

K =51rlen(5*);

nate=neNe cbar[k+ 1j;
51rcpy(nare, 51

}

Perzon ()

{
nate=N"4bb;a8e =0:

}

//IN\vexa oH3b Kon3rrukio.
Per5on(con51 Per5on& 5n)

{

1T len=>51rlen(5Mlare);

nate =ne\\' cbar[len+1];
51rcpy(nate, 51.nate);

a8e =5r.a8¢;

}

// (~yTa* bensb ataHn1 uo‘5bltcba ymklabb
Per5oné& operator=(con51 Per50né& a)
{

W' (b15 '=&a) {// 5=5bo‘18acla xaylll
(1elere naTe;

1l len=51rlen(a.nate);

nate=ne\y cbar[len];

S51rcpy(nate, a.narte);

afe =a.a8e:

}
retrn *mbls;



y

11 Oe(A8e (yol<l)
{

relvirn aSe;

h

cbar * Celllawe ()

1
relvrn narte;

}

~Per50n()

<
|

Velele]] nate;
}

1'1 Taln()

{

Perszon Neorker("Happy lat5a"“, 51);

conl« "157:" « \yorker.Oe”arve()« erll
conl« "Yosb:" « \\orker.Oe!A8e()« erll;
rellrn O;

¢

Marya:

13T1: Happy "ar5a

Yosb: 51

Yeklor 5bablonb 51nfobyekllarl bHan 13b1a5H ncbun yeclor Lo‘3bitcba
yuklan8an 5bablon 51mi:

#1clucle <1051rear>
MSLLE naTte3pace Sicl;
letplale<clab5 T >
clas5 yecror

{
T* clalz
wllen:
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pvbHc:
yeck r(Tik)

{

len=K;
éara=ne\¥ T[len];

}yblmsxa OH&b kon51rmkion

yector(cons: yector& 51y

// CHyrnar berl5b awalln! so‘$bltcba ynklaSb
yector& operatOr=(con51 \eclOr& a);

T& operator[](ani 1

rellirn &alaf[l]:

}

T& al(lll1)

{
H O<1en) rewrn clara[];
}

1T 512¢()
<

rermrn lem;

~yector() {
clelere [|clara;}

//Kn3xa olleb kon51rukion
TeTplato<clab5 T >yectOr <T =>:: yectOr(con51 yector& 51)

{
len=>5L1er

Opla=ne% T[len];
lor N'T11=0; 1<1en; 1++) clara[E] =sr.clara[1];

}



//C/yTa! beri3b aral|ll uo‘S5H1tcba yukk3b

letplalie<clabb T > yeclUr<T=>& yeclOr<T=>: operatOr=(consl yec-
or& a)

[

(b5 1=&a) {

clelel:e]] clala;

len=alen;

dalla=ne\y T[1len];

for (Il 1=0; 1<1lem: 1++) clala[l] =51.clalq]J;

[

rewrn *1H|3;

.
I

letplale<clas5 T >

\Qtcl inpui yectOr(yeclOr<T=>& c)ala)
<

\
1ML n=clala.512¢();

for (M 1=0; |<n; 1++) {cln» clalal]}
}

letplale<claS5 T >

yoic! 3boly_yectOr(yectOr<T >& clala)

{

T n =clala.512¢();

conl«encll;

for (10! 1=0; 1<n; 1++){conl« clalal]« 1
}

AT TaT()

{

yectOr<inl> B(3);
npui yeclror(B);
yeclOr<t!> C(B);
5Ho\y_yectOr(C);
yeclOr<tl> 0 =C;
5Ho\y_yeclOor(3);
rellirn O;
|
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OaBlur balarll5LL8a 11301:

K 1rMi8an ta'lnTol:
1
2

Malna:
12 3
123

~a\ba(. Kaybar cleb 3bunpgay 51lruklura8a ayiHacbki, nanbal8a kebb
LW3b”™an blnncbleletenl8a blrincbl bo'TTb x1rtal koT3arlacH ya naybar-
clan cbluanlacb. Markur ko‘rllScla8l x1rral: koT3aH3bt F1FO (FrraX
Tpnl-F1r3l onXpmX, ya’'w blrincbl kel8an - blrrecbl kelacH) notla5b “abul
Alin8an. Kaybar bar 1kkala (oTonian ocblu bo‘lach.

#1clucle <w3rrear>
n518 nate5pace 3ty

51ncl cell

{

cbar 51én[tO];

Il \ye18b1:

J2

letplalie<claS5 T>
51rvier Mnk

{

T wnlo;

Hnk* nexr;

Mnk(T a):

nfo(a)}

%

letplale<clab55 T >
clabb e

{

Mnk<T>* be§;
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HOk<T>* arcl;
public:

Yue()

<
]

be§=encl=Mwubb;

yoE8pu3sb(T a)

HNK<T> * rex:

rex=ne\\' Hnk<T=>(a);

rex-=>1nfo=a;

15(be§ ==TLWbb&&encl ==>1Llbb)

arl=be8=rex;
elze

{
encl->nexr=rex;
arl=rex;

encl->nexl1="ubl]

yod pop()
{

NNKk<T> * rex:
rex=bes;
(be8! =encl) be§=be§->nex1;
elze encl =be§=MT/IX:
™ (rex! =N nbb) clelele rex;

-~
celllop()

rellirn be§->1nlo;
J2
bool eTpCyO

{
T(be§ ==1MUIX & & ené ==M1J1X) rerurn labe; el5e relllrn rrue;



}
~Une()

Iian<T >* rex=beg;
HNk<T>* lewp;
\ybMe(rex!=1WL 1X)
{

lewp =rex;
rex=J1ewp->nex!,
Jtlele 1euip;

}
}
j

letplale<clasb T>

yoln Inp(lnl n, yne<T=>& a)

{

11 rex;

&r(lnl 1=0; 1<n; 1++)

{

conl«\n3len="; ct»rex.518n;
cour«"\n\¥el8br="; c 1 n» rexnyeluH;
a.pu3b(rex);

}
|

lemplale<class ccl1>

yol pnTO T N, une<cell>& a)
{

cell rex;

for(lnl 1=0; 1<n; 1++)

{

rex=a.lop();

conl« "\n318n= "« rex518m;
conl« "\n\yel8k= "« rexsye”K;
a.pop();

}
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M Taw ()

{

me<cell> 3;
1np(2, 5);
prim;(2, 3);
relvrn O;

Bowm~NooswpNp

19-bob bo“\icMa varolar

Obyekl1lar§a ko‘r5alkicl1lar 1a’ri.

. Ko'rsaikicb orsaH &lnrkorponenlalall8a turo™Naa! viilarl
. Oanclay bollar<la ko‘r5alklch(3an foyclalamlacll

Ylnual vkullar ya ko‘rSalkicblar.

Oesunukior yarias!.

SebrrukiOrea nlrta mcbmn ~o-5bltcba ynklab bo‘lTtaycH?

1UBxa oHsb KOM51VKOrLITL ~anéay bolWa okbkor 1aT1/a5b 1orlt?

. Olytal benkb aTtaHnisaniiay bollla o”bkor 1anna5b 1orlt?

Olnatlk 1nfortalSton SMmkllra éeb saniiay 51rvkrvra8a aynlacH?
Oo'5bl1cHa Mnk 51rmkmrabl nlta nebmnn klr«118arr?

19-bob boyk1lw ~op$bT™lar
Abkunyenr (151111, In8'W8an yLU, y1”Van ball, ane5la( o'rla ball) 5T

yaralln8. 51nF8a kon51rmktor, éeS51rmkior ya nnbSxa ol b konslrmktorl
ya ~o‘5bnwba ynklan8an My Ta: berlsb ataH Kuw Ll bT.

. XocNT (13un, layo2ltl, 1v§H8an yllU, oyM81) SmadurebIML yara-

Hn8. 51m{ea konS5lrukior, cleS1lrmdOr. nmnSxa oH3b konS5lrmkOrl ya
~o'5buncba ynklan8an My Tai1 berl5b atall kL5100

Marraka: (noTl. poy(@xI. abol 501, e8alla8an Tayc'onl) 51rmklra5-
1 yaraHn8. 5118a konall nkior, cle51dOr, nuSxa oH5b Konarrukion
ya po‘bbltcba ynklan8an ulyta! berlSb ataH k/rkr3T.

Mayba! 514 Sbablonl8a nnSxa oHeb konS1rvkiOrl ya uo‘SblTtcba ymk-
lan8an ~yTar bewb aTtal KLrkd 6100

5lek 51 Sbablownl yarains.
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20-bob. BOKbAMNBE C++BLW bOEK 6 MWMNTIOA
BA3TCKbA3H

20.1. Borlan(] C ++ Bu/lc™er 6 tn(erfey8!

Ixrlyony claslurlsSbclan rrnwTal (ClablLurlabbeclan Taklab karS1 cldl-
rablc)a8l) bl T8a e8a fFoyclalarmycbl baT TubH T lercla o‘r8ana oladl Bu
TMbunNT8 50c/argl pro&55t0nal cabllrcbl bo‘M5b8a xalas siftaycll.

Borlancl C ++ Buwilcler 6 é&aswHasb Tubklarl Idicla en8 3ocka
Twblllarclan bln bl5oblanacll. B ir necbla Ttabbularnl TmSlayll baJar8anclan
Keyin, Tubuclan k15b1MINS gral&l51 kelTaycll.

YTuntan, bar yanclay yansi 1exnoio8iyanai o'21asbiirayoi8ancia bl8an,
o‘r8an8an bl Tiarniatala 1e2-1er lakrorlab LU rtasa, xoMracla sa”™1ab 40-
MsbTn£ MMop bo‘lraycll. Yansi Wsbuncbani Takrorlab, xollra8a 3oylasb ya
vw lacpla MU3bw blM8an(lan keyin8ina, xollirecla TuSlabkat JoylaSbacll.
Har blr casllriasb HM, Tnbll o‘2ic)an oixclngt nllaming TnkaTtTa! KOTON-
lanw o‘zicla Tu)assa T :asbHraél 5bmn8a ko‘ra. bllla ratonayly Hinitn-
kaTTal bl8an clasllircbi ikkincbi LUN1 kalla kucb ya yaa* sarfdatasaan
o'r8ana oladl 3a”UrcbMar nMarn! o‘r8anayol:8ancla bari [kkTcb151 bMlan
solsbHNb o‘r8an!sba(l. Masaan. OY3 ratonay”y clasllriasb HManning
350511111a5bKl1 UWacll. BeTak, barcba ratonaYy wasllirlasb IMarl ntntly
A01clalar8a bo‘yavnacrl.

OYOcla bar blr clabllirla5b eletenii obyek! 5lMaHda “aralacll. Buncla
obyekl, barcba bollarcla, ta'luw nTtnTly yolclalar8 ya xmsmbly NolclalarS8a
e8a bo‘ladl Bu obyekHar oynalar, LLU8Talar, kolleynerlar ya Canya3 lar
Ko‘nnl5Sblcla bo‘MBbl TU TKT.

Buniia bar Hr MNoya kk:b1k u13tlar8a ajranlacll. ya yakun!cla by d15tlar
blrlaSbHra(M. Borlan(l C ++ Buwdcler 6 Tmbllcla \\¥iclows5 lMoyalar yaraH™b
Jucla o3on.

OYOéa uaclaT-basa(lat alobjcla nncba kalla bo‘lta8an claSllirlamil
MNnk51ya tetOclan atal8a 05blr5a. barakallanuycbl Jarayonlarn! say”a 15>

396



20.1-ra5T. Borlanc] C ++ BwMer 6 Tlerity51.

1a5b ncbun bocbsa atabclan, chaylnlnycbl obyekHarw :n8talar ya oynalar
blMan 1&clalay(H.

asTurcbHar HHclabun niterfeykaa ler ~ayra 18b1oycbl Tu bk K.AO (Kaplcl
AppHcallon OeyelopTenr) (leb alialad1l Bun8a 3abab. bu Tubb(la iaswr,
Ho™a W216b ys unln8 cHrayTw “~wmnsbc™a rayyor obyek!lar ys kuTbxonaia
Tay”™mg telO(1lar(lan loyclalamlSb TMTKAN.

Masalan, koTpyurer a\'lOTamk raylsbcla bocHszan! wuayla 15bloychbl
Minkalya Masllrl Talll 1M1 bo3H gHacH.

1nl;erfeySIng 1epe5l (20.2-ras3T)(1la C ++Buwilcler 6 - Projecl;1 wn8 a3o5ly
oynasi JoylaHbS8an.

Moya, Bn - layyor balarnycbilayl bo3H ull3b ncbun kerak bo-lacHSan
barcba laylMar 1dplarlcHr. Makakn, Hoya 1arkibi8a claswr Talll 1, FOymn3b
% ar1 ikonka ra5Stlarl ya 3bu kabx, Noya8a kerakH %1lar kKirlsb1 TmTk1n.
Buncla bar ber Hoya mcbmn aksblcla papka boiH ~LU3b Ta”3acl8a Tuyoin
SanalacH. Cbunk! Hoyaw bo3bua KoTpyurer™a o‘ikartoucbi bo‘l3ak ya

PricH 3
BdHyn BX OATH] Tax b (M &
= 0”5 ~ ~  BOU a<ima11\ImE21 Sween ] CavaAocs | OwaCorfle | (Kw e m | 0%aSnac 180! * 1 *

y'H 5 A~ 32% A[r!'A~"5*A1w" 5 [P

20.2-ra5T1. 1nlerfe>3nn§8 a5051y oyna51.
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papkacla 3aalata8an boYsak, mlarn! yi18‘sbir 128a *0'§8‘n kelac!l Buncla
1llkerFey5Mng o21 Moyaw SaslaSbnllalab uylac. aTTo papka bosM wlHsHML
0*21T 12 blLLI5b1T12 Kerak.

1nlerfey3nln8 a3o3ly oyna3l 3arlayba oyrnaszlcla Moys noTi, Moyan!
Mklasb, berkllsb L§Talarl JoylaSb8an. 8arla\ba noT1 1a8lcla aS051y Tenyum
Joyla5b&an. Bu tenyu oruall Tnbknln§ barcba funkslya ya kotanclalarlnl
13b8a LWSb1M5b T u T K 1M A3031y Tenymnln§ 1a8lclaler L8TalarjoylaSb8an.
Bu WS8Talar tanolarl8a ko‘ra 8urmblar8a ajralll8an. Bun LU8Talar orall
rec-1e2 15lalllalll8an koTtanclalarnl 15b8a LWsb1rl5blTl2 TuTk1n. Bwn
L 8TtalarTn8o‘n8t0Tonlclay12ual kotponenlalarYCb (¥Y13ual CoTponen!
Wbrary - Y12ual kotponerllar kmubxona51) palkrasl Joylasb8an. Bu 3bur-
C3ay obyekllarkl yokl Sburnclay <laSllilasb kortponenlalarlkl, bular yollla-
Tlcla Mnio”~3 mncbmn Y12vial claSlilaml lercla yarallsb Tutkln. KoT-
porienlalar yorclarlcla bar xI LW8Ttalar, rasrlar, yoruylar, layterlar,
kalerclar ya boka2olarnl MNoya8a k1M1i3bltl2 TMTKLnN. Y1lrmal koTtponen-
lalar palkrasl Ta’no3i8a \a Va2l1a5\8a ko‘ra 8urmblar8a ajral:M8an.

Bn TmbllU1n8 barcba oynalarlfl berkliisb Tu TKT Fasal a3o3y oynarni
berkMsa. Moyaiian cbluylb kelllalll, bo3bua barcba oynalar o‘lcbarlarlnl
kallalasbrirlsb ya klcblklasbl1rlsh irkoTyaH8a e8artie.

Y12unal koTponenlalar paH(ra$i Y1lrmal koTponen(alar pall(ra3inTt8
blr A13 T 1 Tonkola ko‘rimlb Mracl], uplSarlardTl o‘ng ya cbap8a SMM1LLycbl
w8Ttacbalar yoskasla kon3lUrTr TMTK1N.

Ekran (toniior) tarkarlcla forta (3bakl) clrayner! Joylasb8an (20.3-
rasTt). Bu bo‘1§vBl cla5WTT8 Tler{ey51M1l boM1 ~uycll oynacllr. Oyna-
Mg norw ya 3arlaybasl wnln8 Ilepsslcla yorl8an boYacll. Oclallla,

OHUNUNONNNNNMUNOANANNHN |

20.3-raxt. forTa (5bakl) /iraynen.

398



Lni cpp |

-

4 RO/ CleB5

#1nclucle <ycl.b>

bircap
#1lnclucle Munlf£l>b"

lipcagta package (atars__1M1cC)

flpragoa resource " B.cl*wm

Tforn! *fFocwl;

| _faslosll Tlocwl::Tronul(TCowponenl* 0
: TFocn(OT«nec)

)
/7

£
11 k. |buin Nuyn>lecp/ O3

20.4-raw. Oa5luvr ko1 Tu!larrlirl.

Fort 1(ForTt 2. ForT 3, forT 4) ya $Hunt8clek oynani berkimycbi ya
Kicbraynru\'cb1 LU8Tacbalar ekranning8 o‘n8 lepablicla JoylaSb8an bo‘lacH
Oynanln§ 5a1b18a\ 1nval aslUr ncbun rarmr bo'lacli8an Y Cb kotponenralar

Joylasbnrllacll.
Forta (Bbakl) dbayneri O9kla clabTur kocll Tubarrln Joyla6b8an,

oclalcla, n 11n111.cpp 3arlayba blMlan berllacH. Bu oyna (20.4-ra5T1) éaslUr
KocbT K1nM5b ya rabri” ullsb wmcbun

L .

ol TO0'l]allan8an.

FISRONGS | BYOG | [Oblecl Freey~ey, n
Aclion

AciV/eCon(rol ww'* e

Alon a”one

Alp/eBlercl  “ake
AlpbaBler*aH 255

HAncbon [ax1le(1,aKTop]
Auo5croii (e
An(o5|re (a'%e
0CMocle b/ BKToM1aM
BBo(~1coT [b6y5(eTMenu,
EolclerSlyle  b$2|reable
BMMTAH 0
pln [P
A

20.3-raw. ObyeMar w5pek(orl oyna8l.

20.6-ra$T.
Obyekllarw clarax(51ton ko‘n'$b oynasr
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Ekranwng cbap pas! M5urcla Obyek:lar T3pekton oynas! Joylasb8an.
Bu oyna Odpec* 1nspectOr 3arlayba bMan berWasl (20.5-ra5T1). Bu oynack
Y12vial koTtpornenlalar8a xusuSlyallar o‘maiilacll. Bu oynanl asllrcb! o221
xobla8an ekran 3albl8a]oylaSbnrlSbl TMTKLM.

ObyekWMar 1M5Spextoll oyria51 05/cla obyekllarnlng clarax151ton KO‘ri-
M15kl oyna51 (20.6-ra3T) Joylasb8an. Bu oynacla Voyaclael barcba obyekllar
clarax( 51rmdlra5l 3bakllicla Vo<lalanfan boMacW. Fortalar, <la8lr kocll ya
bobNa <183l (arklblarl rayllan berli8an boYacH.

B 1nlerley5 Voya L2alayol8anc3a en8 aS05ly foyclalanayo(8an umro-
HT12 bo'ladl

20.2. Borlanih C ++ Buiicler 6 TulHi a5051ly Tenymn buyrmuuylan

fMe buyrnylan 8urub|

Menynnlng§ blnncbl e (Fayl) buyrn8M 8urull 20.7-ra3téa berll8an.

Bu Tenyun buyrn~lan layllar blMan 15b1a5b8a To'Llallan8an ya sny]c)ast
atalarT baaracl: (Ne\»O yansi fayl bos/l H1/5b. ForTta (oyna) ocb15hb,
Tay)m(1 Fayllaml (Open) ocb15b, Faylarw 5adlabb (8aye) ya (Clo8e) yopl5h.
Moya <1a81F koc!! Ta znini(Prinz) cbop AW™b TUTKLN.

Ment! > Ec!1( bnyrn~lan 8urmnbl
wr Ouen... EcH1 (Mubarrir) 20.8-ra5r<la lo<lala-

Open Prosell... CIH+11  §an.

Keopen > Menyvnir§ bu buyrmylarl Surubl lab-
W Saye CIrss nr ~Wsb wcbun rarur bo‘l8n buyrv™Mlar-
B 5aeAs.. <t. MaSalan, ikor (11n(1lelele) ya

(Keclo) 1lakrorlasb, “Mrulb o115 (Cul),
nn5xa o1)sb, (8oru), oln8a nusxan! Lo'y13b

S5aye Pro”eiAB...

0 3aye M SH/1+COH+5
Close (Pa81le) ya o‘cbll15b (Oelele) kabl arallar-

. Close AL w o‘r xbi8a ol8an.

N ImbclelIwHAr.  AVHFIL 8earcb buyrmalan Survbl

~ PAL. 8earcb (1rlasb) 20.9-ra5tc™a Ko<lalarn-

/1Em1 san.

Menyuning bn buyrnularl Survbl layl-
20.7-raw. /e buyr enrvib). Jarclan blror Talln! 121asb ya aytO Tauk al-
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<0 Liniio CLLH+2 M Fron.. Cbri+

" Keclo 5b|K—1CIr 142 % Fwii InFe*...
& JNeplace.. C1H+4
N oo CH+X
Nl 3earcb Apgan F3
H copy CAHHC
~  l1naetenlal 3earcH CAr1+C
Gorl+y
X Celefe COH+H:1 »[3 60 ir=Lne 1IMuTber...  Ak+C
Se)e/1 Al CAHHA -1 Co 10 AEVren
Alm»0<3T * 20.9-rasT.

3earcH buy8urunsalan bl.
~  Brrg Jofron( v8 Surm

5eni (n Back
Aban... ~  Prolec4 Manager Cri+A11+11
Pl S1IT... Tran51alvin manager
‘'oy, 5cale.,, Obaed ' i
. N ObleiiTreeVV1lex  SHA+A/+F11
Tab Orver..
N To-Oo n$(
Creanon Oner. 9 Al>mrjen(PaleNe
Ao CHsaren > ClaB5bxplorer
»« 1ock Corb-ob CoTponen{/$L
o ~  MrTéoT msl.., Al1+0
|8] COSABA Jeit-esH
Oebug Ne clon5 - >
LI13eCOKBAOb3e/1... Oexkbp3 -
20.8-ra8r.
ENr buyrn~™lan Surmbl. K Forr/LyHil . F12
[5 wuT45.. OF1+H12
TabblMr13b, kerakll 3alr8a o4lsb ya vl  $ FOMMs... SHM+F12
oMrarHsb 1TKo w n 1 beracH. W Type ubrary
Y le\y buyrnglan ~unrub! Me<A EN1 LLNVioud
Ylely (Ko‘rsb) 20.10-ra5tcla /4> Toolkars >

clalan8an.

Menynnt§ bu buyrmylarl 8urum
blnan Hoys ya koTponenlalarnl bosb-
pansbn! a505ly tulouol: oynalarl cbasrriacll. Masalan, Moya Tenec!)eri
(Prolecl Mana”er), kotponen!lar ro‘'yxall (Cotponen! b18() ya oynalar
ro‘yxai (\ ¥ wciloyy b 18().

20.10-ra$t. Y1e\\ buynularl Surubl.
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a Acii 1loPro)ech. BU|(1+F 11 m /N 3]

fetmioye f1-0T Pro”ec*... <X AN¢H NeProogh...
rTpoMType Wbrary... 9| Pararelers...
Alic) 1o Kepoaiiary,., A>( WAOK'?(EHW
[1] Ye« 3ource NrreqSa AdARX S5~
banavanes IHN GOV Ob)ech...
=41, Ec{ Opiion 3ource O SlegpO/er 8
Expor{ Makefile,,. 5 Trae Iio F7
Trace DNeXIbare lue  S/HE7
Aliii Meg¥ Prolec4.., ’1]}>KW'I PYe) a9 5 4
[ Abii BExX15bna Prosecl. I:I» A sl Pedm 9]JM+FB
Cotpite 1l Al1-+F9 =9 SVoEnaljonPoM
9 P, Make Projecl11 C1r1+o I PI'QEI'&.LP&/&
Balc) Preyech L Progpar Kene! AHH2
| 1nN3rrabon bx Pro™eck ]rﬁHf]_
N Beliede/NOAY.. 17
Make A/1Pro”cr3 o AYNH<E Y G/vl-l-fFS
BuM A/ Prolec*s AMB I >

VVeb OepkayrrentOplion*.
® VVeb Oeploy

20.12-ra3T1. Kun buyrvulan “mnrubsb

Prolec* buyruylan «urubl

Pro'ecl: (Moya) 20.11-re51rcla kel-
20.11-ra3T. Prcyec* buyrnglan 8urnbl. (Inl8an

Menynnt§ bu buyrmularl 8Surun-
blcla Woyaw bosb™an”b buyrvuuylan y[§8‘U8an. Bu buyrvular yoréarwba
{ayMart po‘5bl3b, o‘cbd13b, YCb koTponetalar kulubxona5l8a KOT-
ponellla f0‘5b15b, koTpllal5lya sAlLU6b ya 5bun8a o‘x$babb atallarw balarl5b
TUTKIN

Knn buyrn”~lan £urnln

Kun (Ba]arliib) 20.12-ra5tcla 1foclalanSan.

Menynn1ln8 bu bnyrn~lan Surmbl yorclarlcla Moyani 15b8a 1m5b1n5Sb ya
bekor yllsb, Mo\aw bulunlay uaclar-bauaclar re|lrcla 15b8a LU3bi3sb,
KO‘r15 mcbun uo‘Sbltcba o‘28armycbWar kirlll5b ya [lMoya bajarlli5b1M1
lo'xlawycbl bel8/ar KM1155 TN TKT.
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Men' CnTpon.eru...
InHgll CoTponell ...
1tpord Acii”eX Conlrol..,

Cres™e CoTponen! Tetplale

151l Packapges...

Con6aure Paleiie...

20.13-rasrT.
Coraponen: buyrnalarl avrvbl.

Explore
5@1. Mon”~or

ForTt \U\2cnia,..

20.14-ras3T.
Oalabaze buyrn”~lan 8urmbl.

CoTtponen! buyrmylarl £mrunNe

Cotponen! (Kotponen!) buyrnylar 8urmnbl 20.13-ra3tcla benl8an.
Menynnt8 bu buyrn™lan 8urubl yorclarlcla yansi korporienlalarnl
L0;3b15b ya Konl7|2|/|ra131ya1ar1n1 at1lasb 1blarl baJanlacH.

Oa(abase buyrnuylan 8urmbl

Oalabasze (Ma'lutollar bara51)
bnyru™lar 8urmbi (20.14-rast) Ta’-
luto{lar bara51 bllan 15blaycl8an
buyrularnl o‘r icbi8a o!8an.

Took buyrnglarl £urubl

Tools (1n51rutewlar) buyrvylar
8urvbl 20.15-rasr<la berl8an

Menynnlng§ bu buyrmylarl Survbl
yorclarlcla [Moya pararelrlarlll o'
nall5b ya yorclarcbl claslurlar buy-
rmylant cba™l13b TU TKT.

\\'Tc1o\\5 buyruulan §urubl

Mnclo\Y5 (oyna) buyrnuylan Survbl
20.16-rasrcla benl8an.

E

#1

% ,

En-nrontelll: Opbon5.
MUrOpiiors...
OebugperOpbon!...
Tran5laHon Took Opiion5,.
Keposdory..

Trawlabon kepopg(ory...

BwWMToOK...

‘NaBroker 5tar(Agen(

MX&epoabry...

ExiEral Wer
LWeb App Oebuaner

ConigureToob...

Oa(aba:e Oe3k(op

Yuma! C++ Prolec( Conyerson 1)M(y
CoiteCuarii ConAgurabon

1Ttage Elibr

Package CoVlecbon Eii(or

XMb Mapper

20.15-raBT. Tool5 buyrnalan rurubl.
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i

| Obleclln5peclor
N Ob3eclTreeYle¥y
Yrun.cpp, EMbar

£ NexlUobon/ AH€Encl

20.16-rasBT.

WATVOW5 biyr™an 8avbl

Menyvnlng§ bu buyru”™lan 8urmbl
yon3arlla 1llterdeySIUME oymalarlnl
bosb™an3b T TK 1N

C+4su(Yer Help
N CHauiic)er Toob
®7 MIGons5DK

5Tlporll Help

Borlani HoTe Page

Borlanc) Cottunly Pane
C++onlkler Hote Pape
C++Bul/icer Seyekaper 5uppor(
C++Bulicer 1>eii...

Cu5(otlre...
Aboun*...

20.17-ra3sT. Help buyrn~lan Surubl.

Help buyrvylarl «uruln

Help (¥orclar) buyrualarl 8urubl 20.17-ra5tcla benl8an.
Menymnln§ bu buyrmularl 8urmbl yorclarlcla Tubk. iil, koTponeTalar
ya KoTpyurer balcla8l Ta'lutorlarnl oH5b1T12 T T KT (20.18-rabr).

Aol GHBAHE
BoManii” BolVerii

& Bw N er

ElLlerpnee 3uite
Yenxon6.0 (B[, 10155

Copyna/! © 1983-2002 Oalanii 3oMTwe

Capo(alton

@izl

Porborii cop**|abl 1396-2002100)318clcky CTbH

YNrukx* XP (Bul 26 Selyios Pack 2)
MeTcuy Ataiinble 1o 785 712 KB

Copynabl © 1983-2002 Bo(lanii 5o(in«re Codorabon Allngbl$re$e(yer *
Co”ue” byone or Toe 0llbe Aoscuuta 115, Paienl 6.1K.728. K
6.151.602; 6.104.325. 6.014,136; 6.005.570, 6.002.867. 5.995,756; 1.
5.949.416. 5.991.776; 5.991.538; 5.911.070.5.909.580. 5,907,709;
5.826.253; 5.761.646; 5.745.712; 5.740.444; 5.724.589. 5.680.622;

(04

20.18-ra3t. AboM buyrug 1 oynas!.
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Terkor 1m8walar

Terkor LW8Talar aso3”y Tenyu bllan yonTta-yon 3oyla5b8an (20.19-

o0& 0%aa &

3 il 6 CF
20.19-raxTt.Terkor (u(rralar.

Bn LW8Talar ko‘p 15blallachb8n, ler-ler. Turolaal sllinacf8an bo;18ar+-
Hs1 3ababll aloblcla 8urublar8a a3raH18an bolcla Kkb1lk plkl:o8raTtralar
yorclarliia berM8an. Bu LU8Talar a3o3y Tenywuiia baTt Tay]ucl. aTToO
ya’riian ynHBb ncbun aJraHb baTt “o‘y118an.

8latlanl (8larlarl) W8Talar

OasllrnTt8 obyekHaral1 bo3M wull3b wvcbmn 8laclarl: LStalarclan
1byclalanlacl. Bu obyekHar8a iiaslliHar, yansi &rralar, layllar, kmlllbxonalar
ya bakorolar k51 TuTkln. Yansi obyekll! bosM uyll3b wncbun J4ely
LI8Ta51M1 bo5at12. Buncla \en' HeT3 (20.20-ra5T) Tubuyo! oynas! payéo

CalaMoclule5 | Bu$te$s \ U/ebOocurenl5 | Veb$nap | \ebSerYloe$
Vetwo | OclyeX | MALVE | Prolecd | Forts | Olalomgs | Projec($

b I H 1

Balch Flle Cfite CLX CoTponern*
Applicalion

Conmle ConffolParel QCorvral Parel Cpp fHe OalaMo'vile
Mrar<l Appl|caton Mo'vile

%

OWny/earii fForr frame Heacler f/e Vbrary

Cr,p C mnains CF -l

CXK Cance! Help

20.20-ra5T. Ke\y MeT3 Tubpao! oynasl.



bo‘lacH, bunclan Voya 11215 ncbun kerakM obyeklw lanlaytlr. Bu oynacla
Ko"plab obyekrlar T a’1uT 8urmnblar8a ajraiil8an bolcla]oylaSb8an.

Bun 8urmbning bosbua 1mn8talan Faylt Saulasb (8aye) ya ocb1l5b (Open)
ncbun Xizra1 aackl. Aclc3FlleToProlecr 1m8Ttalan o1*aH Moyaea fay! Uo'-
6b15b ya KetoyefMeFroTProlecl lNayl o‘cblrl5Sh rkow w berach.

Yleny (Ko‘nab) (u8ta51

B 8urnb8a umyxclagl LU8Talar Jatlan8an: (Ne\y ForT) yansi Forta
bo6W ullack8an, (Yle\\ll k) TowmmMarn! umrl5Sb. (Yle\yForT) lorranl up-
n3b, (To881le forT/W H) lNorraclan Toc3nl8a. Toc3nan rortaga o41sbnl
la'tTlayc8an 1u8tacbalar.

To88le forT fortaclan koclnl labnrlasb8a, labnrlaSbclan lor-
Ta8a oUkarmYcb! WWI8Ta. A8ar Voyacla bb necbla NorTta uallla5b5a, mlar-
w ~mn3b ncbun YlesyFort (8H1/M1+F12) W8Taclan lNoyclalarlach.

Yansg1 Forta bosl NMUNb mebun 14y Fort LW 8Ta bobSMac/l. Bunéa
yansi lorta c/lraynen payclo bo‘lach. Cclarcla, S5arlayba5l ForTt 2 kabl

notlan8an bo'lac. Yansi lorta Woyacla yansi oynalarnl ko‘rSallsb ya
1lMoéalasb ncbun rarur bo‘VBbl TMTK1n.

Oebuy, W MTax!

Bn 8urumbclasi W8talar Hoyaw 15b8 WSb1rl5h mncbun to'YallanSan.
Kun (F9) W8Ta51 Hoyaw balarlsb ya 15b8a WW5b1r15h ucbun, Panse Hoyswu
yayHncba W*‘xranb Wn3b wncbun, Trace-

S(arxlar(] 1nlo(F7) yasiepoyer (F8) Moyanl saclaT-
bayaclat bajarl5b ncbun 1o ‘1Jallangan.
[* Oebuo CuxtOT (M8Tasl SurnlH
I* Cuabt Bn 8urvbcla Help cotenl5 LWS8Ta51
v CoTponen!Paleiie Tay]uc! bo‘lb, TMbkN1ng yoriat M2171T
[* OesKbopb cba™MIM5b mebun 15blaiiladl Bu L8Talar
1nberned 8urmblMMg Joyi wually layrlanTta8an,
0°21T 12 x0bl5b1T1128a “arab a505ly pa-
COABA nelwn§ 151a1§n Jo~18a JoylaSbiin5blT12
TN TKT. Bunln8 vcbmn karS0MIL W8Talar
Cukbxrnre...
8NrnbTT8 cbap cbekka518a ofllb boraTti2
ya 51cb™oncbanlng cbap w8Tta51M1 bo51b,
Tuwetalar éurvibll! otnanb. 15ral8an Joy8a JoylaSbHr15b1n112 TMTKin.
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A8ar 51clkloncHantg o‘ng 1m8tablUl bo3ssak, 20.21-razrcla§] kabl Tenym
payéo bo‘lad/l Buncla a305ly Tenyu panelicla8l barcba 1m8talar Surmblnl
uay™ao‘rnansb TUTKLmM.

20.3. YCb-kowponen(alar paH(ras

Borlarcl C~ + Buiicler 6 Tubllwng YCb \.-ual kotponenl:alan bHan
lan15batl12.

Borlancl C ++ Builcler 6 Tubllicla lNoya yaran™b YCb Y12vial KOTpO-
renlalariclan kerakllarii ForTa8a Joylabbl:Ar5bclan boSblanacll. KoTpo-
netalar Mo\'anTt8 §'15brcbalarl (eletenllarl, ~151lan) cleylSb1Tl2 TUT-
KT. Buwlcler 50'21Mn8 Ta 'no3l yuwycbi cleS8an Ta’nonianglalacb. Barcba
YCb kortponenl:alarl palllrazl a305ly Tenymnln8 o‘n8 {otonWa JoylaSb-
8an boYacl. Kotponenlalar palllrasl Ta’luT blr yaz|llari8a ko‘ra KOoT-
porient:alar 1o'plarlclan ibora! kotponenlalar 5abl{a518a aJraC|l8an. Bu
Sablfalar Ta’'no ya ya2lla518a ko‘ra blr-bln8a yauln bo‘l18an koTtponella-
laml biila 8urmb8a blrlasblir8an. §lcbponcbanlng cbap 1n8ta51rMl 3abiia
koTponenlalan noTiveklabo55ak, Tarknr5ablfa kotpornenlalan Survbl
ekrania payclo bo‘lad1l Ma3alan, 8lanc)arl5ablTa51Ml bo55ak, ekrancla KOT-
pornien!alar payc'o bo‘lad1(20.22-ra5T).

Saclarcl |[AcMonal| \*/1n321 548(sT | Oa(aAcce$$| Oa)a Comlrol$| A)E«oB85| Pa(aSrao | BOE

| & Wa*% a |[ar@ cwr = B O n o £?

20.22-rasT. KoTtponenlalar oynpm.'

C ++ Buléer 32 rarryaclll (akotlla”bHrM”~an Ylrval Kotponenlalar
Knlmbxona5l YCb (Y15vmal CoTponen! blbrary) blan blr8alkcla yeika2ib
berVacb. Bu kulllbxona en§ Turakkab MMoyalarw umrlsb ncbun 1o ‘Liallar-
8an 100 clan or”™ Zlakroran uo‘llanfraycll8an kotponelllalarclan ibora!
Knlmbxonanln8 as3o5ly kotporenl:alarl Palllralar kotponenl:alarlnlng
1m3lrmrenl:al Panellcla berM8an. Kotponen*alar bel8Marl claSliring12
5bakl18a (FTorta8a) ollb o‘MMacH.

Kulllbxona Mnckn”3 operalslon 11211laricla8l foyclalanumycbl Craiik
1terley51 5lanclan Tlierley5 obyekllarlnlng 1o'Ty, 1rkepSnlal:5lyalanl1Sblnl
0;2 1cbl8a oladl Ular oreblcla, 1xH5051a5b8an kotponenl:alar blflan bir
NalOréa, relal5lon Ta’lvrollar ba2a51M bosbuaTth wucbun 1o ‘1Jallan8an
koTponenlalar alobicla o‘rin e8allaycll. T3boricbH ya 5ararall claSlrlarmil
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yaralisbc3a C ++ Buwlller OYO 1wkonlyal:laniian loyclalamllacd/l C ++
Bujicler - B OM 3 ekan, ObE (OCX) bosbsarnyclll elerenllarnl KTii$H
mvncba LhyiMcbllk LWS§'Wrraycl. O ‘2 Tabalalarln812 lalablarinl kerakH
claralac3a uoncrxsb wmcbun, kunlbxonanlng Tay]uc! koTponenlalanclan
Myéalanlng ya bosHa koTponenlalar 1TkoTyallanT kenSaylrins.

C++ BuHcler M8 bosb xnbmslyan. ayyalatbor, nning clasllml Y12val
1551256 Jarayonlcla nalfa™ar (ayyor koTporietalarclan loyclalanlbSh, balkx
yansil kotponetalarnl yaran$b ~obllyaiiéa bat natoyon bo‘lalll ¥ansi
koTponenlalar, clasllabkl koTtponenralar kabl. 5ocdcla bo‘l3bi TMTK1n,
bunéa wularnlng Iwvnk5ional I1tkonlyallarl or8ina ken8aymrH8anm yoki
OTTTE Tmhna™o o0‘218a X05 ko‘rllMsb1, xu-aryon ya kocbni§ tartmnil
bHan rarylanacH8an bo‘ladl KoTponetalarnlng yarainlsb! OYO Tn§
yon” Nk Texanl2t1l8a IlayanacH. cbeklanlbblar8a éeyarll e8a bo‘ltaycll
barcla unyiclagi boSLilcblarclan o'lachb:

< Ta\jucl koTponeTa wn8a yonslik;

= yan81l xu$mblyaiiar, TelllcMar ya youealarnl anlsla$h;

= yaranl8an koTponentan! yayc! ensb.

P1&1n5b o50n bo‘IBbl ncbun, Palkra M'vnksional “bankn o‘x5babb KOT-
ponetalarnl blrlaSbiiracb8an ~o'5bnncba MNo\alar bHan bo§"lan8an. Tanlab
oHn8an koTponetanll8 kotek51 Tenyu51T mn8a 51cbuoncbantg o‘n§
LLISTa51M1 bo51b ocb15b TM TKT.

Bular 1db1clan O K yoruyll BuHon w8Tta51r11, A yornyll babel LLI§Ta51M1
o”™onlk bHan 10p15b TMTK1nN.

A8ar 3abMac3a koTponetalar Jucla ko'p boba, barakaiiannycbl
LW8Talar o”™all o‘n§ ya cbap8a panelnl barakamanitb oruall barcba
KoTponeTtalarnl ko’[15b1T12 TUTK1n. Barcba koTponetalar blror moTt
yok! Tax5un51konka oruall berl8an, a8ar 51cbsioncba kMr™onT Konka nsiga
obor5ak 5bu KoTponeTa NoTi payc™o bo‘ladl E’iibor ber8an bo‘15an812,
Ko'pcblUk kKoTponeTakr lonburcbak yokicltaloy Sbak18a e8a. 1xiyorly
KoTponeTaw &rra8a i1Kk1 XM yo‘lbMan JoylaSbrirlsh Tntkln. Kotpo-
neTa nsii8a 51cb”oncbaw ol Tb bor™b cbap LU 8Ta51T KkiTaH a bo55ak, Tar-
KU KoTponeTa rrrTa Tarka2l(la payéo bo‘ladl 1kklncbl vSml 51cb”™oncba
cbap w8ta5lw koTponeTa wsiicta blva bo5lb 3MWiBb blMlan rta8a
Joyla5k1risb Tu Tk . ForTa8a JoylaSbl1M118an koTponeTtan! lortaning
DAlyorly LiA5118a S5UMKISUIN? T TkT. KoTponerani8 o‘lcbarlarlil
5l1cbuoncba yorclarlcla o‘28aMr15b tmTkln. Fortacla 1ur8an ixidyorT='
koTponeTtan! akl1lyla5bin5b yok! pa551ylaSbiinSb T Tkl n. Akiylabb11r15b
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cleS8aw 3L KoTponenianing vBlicla
|</ Bbnaarc!

aTal bajan5b xG6lyallM  o‘28arllilsb

ITKOoT=>aunni beracll, bunt”™ ncbun, tTar- [v VBO

knr kotponenTani8 wvSlcla 51cbuoncba |V Pebng

T8Tab51M1 bo515b klliya. Akw Mk 18151

V  Cusbatr
5bn koTponenlan(n8 bo8b"alanclan al- [
[

rafb, bel§Manlb ko‘nnlb 1uracdl. Buw Cotponen1 Palelte

obyekrlar 1115pexrordclanbaT KO‘'risSbtun T - Oeskrops
KT. $icb”oncba yorclarlcla lanlan8an In<emel
koTponenkaw JSirtraclan o‘cblrlb 1a5b1a5hb COSBA
TUTKLTI.

KoTponenlalar palirablM  a5051y CusoT126...

Tenywn panelléan ofllb 1a5blaSb TMTKLN.

BuMi1g§ wcbun 51cbuyoncbant8 0TI8 20.23-rast. Kolllek/1 Tenyun oynasb
LSTa51M1 bo515b ya bo6ll bo*18an wenywn

(20.23-ra51)iia81 Cotponenl Palelle 5021 oldtla&l bel§IM 51cbyoncba
LI8Ta51M1lkkka bo51b, ollb ra5blabh kliiya ~Nlacll.

Kotponenl:alar pallra51Ming o‘ml Borlancl C+*- Bullcler 6 1terfey5lcla
uar'y laylnlanta8an. LUn! o021t 12 xobla8ancba JoylaSburi5blti2
TUTKT. Bunlng mcbmn kmr5ot1l palkranlng cbap cbekka518a ollb borlb,
51cbsoncbanla8 cbap rm8tab1Ml bo51b, s0‘yib ymborta8an bola, yansi
Joy8a JoylaSbHr15b tmuTkln. A8ar pallrra a505ly Tenyuclan laSbuarl8a
cblalb kelS5a, yansgi oyna ocbllacll. Buncla
KoTponen:alar palllra518a uo‘SblTtchba
buyrmuylar Kwiwb wvcbmn 51cbuoncban1ng
o‘n8 WS8Ta51 boSMacll. Bunita konlexk51l
Tenywn payclo bo‘lad1(20.24-ra5T).

Bn oynac3a ixuyony 5abla8a Tabs
yo$iia$lcla rer oTi5b ltkonlyaH Tay]ucl
(20.25-rab5T), 8bo\yH1n15 LWBbunHb Ta'-
1uTtolarl berfacll, LW e palrraw bekl/™b,

Help Ta’mto{iarni oHsb, yoriartn!
cbayTt™b, Properlle5 xusSuSlyarlarmnl o'r—

naH"b.

Bn oynacla 1XMyony Sablranl ~aylaclan 20.24-raul.
Ko‘nb cb1alSb T TKT. KenaTe buyrnsgi Buyriular palrrasl
oruall 5ablfanl sayca notlabSb Twm Tk1M KOTeK3r Tenyns1.
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Palelle ProperHeb

Pale((e

Pape™: Cotponen(s:

Slnclal() . Nate Package

Acld|brel

CoTtton Corrol$ Frame$ n

MM32 -

Sy$(et —

Oa(a Acce$$ 1 TMarMennu Aclll60

Oa(a Con(tol;

Ccl1bExpresr % TPopupMenu (w (o

Oa(a5nap

BPE A Tiael )c15(+0

AnO |

1n(erBase — N

\AebBeryoes [l TEes( (LU cKO

1nermeExpre$s

1mlete( N TMeTo <LW(£0

\</eb5riap

Fa”™Me! @8 1 TBu((on Ac1$1E0

lieoston Cube ~1

OF)epor( 15 Tru»bo-~. Yy
.. 2elele Benarte.. MCyP Moye Ppotn

OK Cance! Help

20.25-ra$1n. Kotponenlalar paHlraS1M otnansb o\ re®>

Al buyrms1 odjall yansi 5ablfa ~o'50Bb wnTKw. Belele IxHyorly
5abl&nl o‘cb1 13 TUTKlnN. Bu 5aK|lalarnlng berlléb kelta-ke{H81M1
0'28arHrBb 1TkOow 8a e8aT12. Mabalan, 8y8letr 5ablfabl 3[aniiarc!
Sab|i51clan keyT benl8an ecll, 8y8leT 3arril1 akllylaSbHratl2 ya
51cbuoncbanlng cbap 1n8ta51M1 bo5atl2. MoyeCp buyru8M oruall
8(an(lar/1 clan lepaSa JoylaSbnrarl2 \a O K M1 bo5atl2. Encll 8y8let
5alMa3l 8laniiarcl. 3abMaslan oldn]oylaSb8an bo*lac/l Xwiicll 3bunlnSclex,
kotponenlalarnlng Mo\ellp ya Moyebo”n buyrn”~lan, Joylasb|5b kerta-
ke18li1o0‘28arHrsb Tutkln.

ForTa cll2aynen

forta clraynen TlMoyant8 I1nlefeSlcla8l Y12val koTponetalarnl
WiclalaSb ncbun x12ta1 Uladl (20.26-ra5T).
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Fortl

20.26-raw. fonna cHraynen.

ForTa c/lraynen 5arlayba51 Fortaning cbap yn~on L15tkla (C ++
fort 1) berf8an. Fortant§ o‘n8 yuaon L5ricla Slarclarl oynart
berknunychb! ya klcblklaSbnrmnycbl buyrnalar piktO ératTast]JoylaSb8an.

XocsB YYrxtO» LL® | [<Mone>
T EnYlrontenl Opbon$..,
EVibr Opbonb5.
Oeboaer Opbor5...
Tran5)aiion Tools Opiionr..
@e Nepo5/iory..
Tranz)a6on kepoalory...
%» SMMNTooB...

20.27-raw. By\ n”arw cbauywsb oynaS1.

Bn oynaclan Oe518ner lanlaSb LLUSTa51M1 bosaak, uylcla8l oyna payclo
bo‘lacll (20.28-ra$T).



EnY|‘rontenl; Opionb

Type nbrary { Cla$$bplorer | COMNBA | C+BuHcler Olrecl |  1n(erne(
Pre(erence5 | iiengner | Oblec( In$peclor Palelie | blbrary | Eny|rontenl Yanable5

Paaes. Cotponen($:
5(aniarc) Mare bacx
an<
AdO)|Liaral O
CoTtTton Con(ol5 Y frames
Mn32
S5y$(eT .
a(a Acce$s r TManMenn CIcI$1cI60
a(a Con(rol$
CLEEXpres® 0 TPopupMenu  CclsIclE0
ra(@snap
ore A abe1 C10Hc160
APO
1n(erBase o
Meb3eraces [l Tecns CCIRICI60
1nlete(Expre5$
Imlerme( Ll TMeTo CICIHCIE0
\*/eb5nap
Fag(Me( XK1 TBuiion c1c13(c160
Oec15ton Cube
OPepor( IV True-r,0—. FAnLAVICTT -
Cele(e Penarte. Moye LLI Moe o™

OK Cance! belp

20.28-ra5t1. be518ner 3abrfastTa; En ronTteTt Oplon3 bo*HrT oynasr.

Tur uaclarl Crlcl 512e plksellarcla beri8an. Mo3 rayY15bcla 80r120nlal
X ya yernkal V parawelrlar bMan berMéan. Fonnacla81l 1uml oHb laSblaSb
barm Tu TkT. Ol3play §xl Tayclonlcla8l Eel8UTM ollb laSblazak bo‘lH
KoTponenl!alarwng 1urS8a bo8‘lanta8an bolcla barakallanl5bl wcbun
8raplo8ricl 5alncla8l bel81M oflb la3blabblTl2 Kerak bo‘ladl Bu eletenllar
barcba51 Crid opHon5 8urvbl8a [le815bl1l. OpHonS 8wurubi buyrusalan
KoTponenla Sarlayba51wng ko ‘riMsb1rl bo b an3b ncbmn 8bo\y coTponeL
caplon5 1o ‘1Jallan8an. 8bow cle518ner blm5 Ta'lmnTol berlb 1mnsb mcbun
T0 ‘1Jallan8an. 8bo\\ exrericlecl collro! btl5 ken8aymrll8an Ta’luTo! benb
(nn3b uncbun 10 ‘Yallan8an. Pa5lcla JoylaSb8an Moclule creallon opiionb
8urnbl bosbuarlsb eletenll Ke\\; Forte a5 Cex11aylTT8§ uanéay Saulanlsbrl
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aymaycll (1kklk fayl yoki walll Fay!
ekan1i am™asb mcbun rarur bo‘lacH).
1kk1ncb] boSbsarl5k eletenll Auro creale
nrr5&eala Toclmle5 yansi irranl
ayrota* Ko6ll M vbw anlalaycll.

ATaHyo! wucbun &rrta8a 1Kkka
KkoTponeta - Bwulon ya babel Joy-
labbiiratl2. Bunéan keyun [orTta ya
KoTponetalar rasb~ KoMl  ya
O'lcbarlarlMl HOp15b1TI2 TN TKT.

Bunéan keyT <Oelele> buyrng4
orugH bu kotponetalarnl T[ortaban
O'cbllr15HM  Tab5by Allb  ko‘IBb1Ng12
T™MTKL1nN.

Kocl TmHarnn

Oasrur Ta!n 1M1 bo6H ~WU6b ncbmn koc! Tubarnran yclalanllalll. Bu

oynatng 1a8hil ko‘rr15bl 20.30-ra5tcla kellrmgan.

10.30-rann. Koc! Tnbarnn oyna5S1.
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* T/IH/.cpp 1loyanél2ring balarllayol8an 15b8a 1n5blrlsb koclln! 3au-
lacll Aynan 3bm yercla 512 foyclalanmycblling koTtponenlalar obyekl)a-
"8a 1a’51M1 payHclagl clablvr reakSlyasl8alayob bera€i8an Yo~ ealarnt§ Mayla
15blal81cblanTt yo21b L0;ya512.

= lIk1l.b barcba obyekllar ya mlarnt8 kon5{rvklorlarlnrtg e‘lomla-
8a e8a. Yougalarnl uyayXa 15b1a5b 1'vinkblyalarl e€'lonlarléa8l kalb-50'28a
e'mbor benn§. (C++ Bul(ler bn lunkSlyalarnl ayllTaiik larrcla Sene-
ralslya afacll.) ablcall UiFayH pararelrlar 5lek oruall eta3s, balkl Tarka-
21y prol5e5sor re§151rlan orsall wraHlacll. Yo~ealarTt uayla 15b1al181cblar-
Mg cbaslnsblarl ler-"er ro'y benb Lracll, 5bvnlng mcbun 5lek xoHra-
Blclan parareTrlarnl lanlab oHs3b8a Sarfanacl8an yasinin8 ielallsbi
ancba 3serfMarll nalyalarn! beracll. C-+ Bullcler koTpMNa”a uacM8an
ya O'playcl8an MMoyalarnlng ywsorl claralacla ler barakallanl5b1n1ng
Babablarlclan bIrl baT 5bu yercla yaSblringan.

e Prolect.cpp Moyacla Tu]aszsaTt!an8an barcba obyekllar8a Xi2tai
Ko‘rsaialll. Har uanclay yansi sbaki, aasllry Ttoclml yokl Ta’lutorlar
Toclul aylltaHk 1larrcla 1loylbayly [ayl8a krllacl. 812 bo3b
Tenym KoTaniasi - Yieny | Proleci 3ourse yorc)artcla yokl boylba
AcltTl5(ralonnlng koniek31ll Tenymslclan 3bu noTtclaslt bo‘MTn1 lanlab
oMb, Kocl Mwubarriri iarcbaslla loylbayly fayl clasllabkl Talll 1MMN8
Ta2TnTnN1Ko'Nb cblul5bT812 TUTKIN. Hechb uacbon loylbayly lMaylTt
flo‘Iddaiabnr aflTan§!

AS8ar 512, bwncM [lMoya 15blarmab1Ml w8aHb, asHabk! layllamil key sy
3ean3 ucbun 3aulab AolM3bT xoblar512. Bunln8 wucbun suylcla81 xalll-
barakallarclan barii baJarl5h kerak:

= =>fTle | 3aye All kotancla51 MoyanTt8 baTTa aa3nabki fFaylanw
3aukycrl.

« fTe | saye korarnclabl aaslliry Toclnlnlng ikkala kKoTanpgasTil
salaycll, Fle | 3aye A3 kotarclabl esa mnlar8a yansit noT berisb8a ruxsal
e1acll.

= fMe | saye Prolec1 A3 koTtanéa51, fayllarmln§ Jorly norlarlclan
loyclalanlb, loylbayly £ayllarklbly Li15tlarlning batta51lcla81 o‘28ansbaariu

8anclarcl |
[~ B % a |3r m N®H AR 1l O®
20.31-ra$t. 8lancjarcl koTponenlalar.
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KoTponenlalar pallxa5TtT8 5lanéarcl wuo‘5bltcba [lMoyalarl KoOT-
ponetalan (20.31-ra5t) 512 c3a51uring128a \\ clo\Y5 5lanclarl Tlerfey5H
eleterlarnw§ 141:a5T178§ mlamlSblnl aral8a O5blradll.

TMatMenn

Bo3b Tenyu kotaniialarl PaneHni ya wlar8a t05

kelaclifan WSb1b ~olacH8an Tenymlarn! yaralac/l. Barcba
Tenywn kotanclalanwn§ léenirikarorlarl Tenyuning bar
uariclay kornkrel kotancla518a k1I'15b bnun18a eSa bo‘18an
1ret5 xmbnSlyain blMan anlulanacH. AnloMer8e xmnsuSlyaii
Mer8e ya YnMer8e TtellcWan bllan blrSaHkcla 1urH
3baklcla81l Tenyularwng bH1a5b15b Jarayoniali bobb-
~aracH.

TPopupMenu

5bakl yoK1bH-omMla bo3bua KoTponeTta ncbun taxs5mu5

Tenywu yararacH. E "libor8a olfnn§, aynan 5bu Tau™ac! ncbun

O bar uaniiay bosbua koTponewa PopllpMenu xusn5lyaiiSa

O e8a bo‘lb. bn xmnbmblyamla 5= vnlng blMan bo§‘H™ Tenyn8a
e’bor LIHBbIMBI2 TN TKT.

A8ar 512 5lcbuoncbawing o'ng§ M18ra51M1 Sbaxl8a
yokl berl8an koTponenra Tan”mnb bo‘18an biion bo”bua eletenl8a bo515b
bHan Ttax5u5 Tenywn ekrancla payclo bo‘HBbUM xobla5an812. AnloPopb’p
xn5mblyanu'ng lrve Ay talinio‘rnainsg. Youea uayla 1561ar§lcbl OnPoplp
yorclarwicla beyo5Ska Tax5m5 Tenynn 118 payclo bo‘H3b1oldHlan bajarfacH8an
prol5ecivranl anlalaSbl TU TKT.

Tbabel

Sbaklcla 1abrir allb bo‘ltaycH8an 5laiik Tatnln§

toTrburcbak 5oba5lw ak5 elllracH. Ocla*cla, Taw boBb™a
KoTponeTa notlclan boraiboYall.
MoT T1alll Capiion xuSuSlyaiinllg Lilyrallclir.
AHS8nTeT xubmblyal Tatnl lex151aSh nSvMHN1 awslaycH.
5bnii o‘lcbatl aywTailik larrcla 5obatn8 Tak3imra[
HO*1cHnM5b18a 105 keHSbl wucbun AntO51re xmsmbSlyainllg 1rve ulyta-
Mw o'rmanng. Kaka 5oba 1dHIcla tallwng batta51M1 ko‘rlS rkoni8a
e8a bo‘lMSb wmcbun “~/orcMrap xuSuSlyannlng {rme UyTtanT berlns.
Tranbparet xmbuSlyarinlng 1rve fyTaini ornal5an8l2. bo”b™a KOT-
pornenlaning bH ~15rwT HO'§T1 mnlng ubiicla Joylabbiinl8an noT orasllan
Ko"nwb ruracH8an AlU3bTATr TU TKT.
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TEAN
Axboro! yakka 5alnung i1abrir ~llnayol8an Kl-
rKisblclafl KO'rlburcbak 3oban! s3bakMa ak3 ellracll Tabnr
Bobazl 1db1cla81 boS5blan8Mcb nmarzalarnl Text ~yTan
bo*18an 5alr aur™layc/1.
TE</11 koTponenla5l TCu51oTEclk 51nvnlng HO‘8riclan HO‘§‘rl bos/a51
bo‘lb, nnNin8 barcba xm5n5lyallan. Telocllarl ya Yosiealarl8a yor15Hk ufachl.
TMeTo
Axboro! ko'plab Salrllire iabrim aillnayoi8an Kb
rm15b1claél KO riburcbak Sobanl5SbakWa ak3 elixracll Tabnr
50ba51Mng8  1blcla8l boSblan§‘lch narSalaml  bTes
xun5n5lyalining sy tal 1 bo*18an Salrlar 1a551Y1 amlulaycll.
ENbbu xnbmSlya{ s~yTal msllnWa LW 8Ttacbanibo55an812,
ro‘'yxa! eleMenllar]l tmbarrlrlnlng (darcbas! ocbMaJsl.
TMeTo koTponeniadt TCu3lOTMeTo 51niinlng 10'8‘riclan 10'8§‘n
bo5Ma51 bo*Mb, nna8 barcba xnsmslyallan, TetOc!larl ya Yosealar18a yor150k
ulacl!.
TBulon
Yoruyl HO‘nburcbak LW 8Tani yaralacll. Tu8Tacba
bosM8ancla, éaSlurcla blror-blr balll-baraka! notlanacll
(mMv51a11a5b11rach).
Tu8tacbalar ko‘pros 01alo8[ c3arcbalarcla ”o‘lla-
nfacll. Oelank xmn5u5lyaHnT8 1rve Liytaun KOTonWan
lanlab olMn8an ya5blrln 1n8Tacba, Olalo8 clarcbazlcla bar 8al EntOr klayl-
3bl boslM8ancla OnCrllck youea uayla 15:1a181cb1M 15b8a 1mMSblracll. Cancel
xn5m3lyaHn1ng 1rve LiyTaH lanlab ol8an bekor ~LU3b 1m8Ttacba51, 0lalo§
clarcbablcla bar 8al E3cape klay13bl boslM8ancla, OnCllck youea uayla 15
12181cb1m 13b8a MSblrachl.
TYnMon koTponen!a3iTBuiionConlrol51ninlng bosllasl blsoblanacll.
TCkeckBox
S 1kkka bolalSabaT 1aY51/y Taln§a e§a bo*18an kyaiira!
3« ’ cbeck-boxn! yaralacll (bunita 1aY51/y Ta T cbeck-boxnim§
ya21/151M5pelsll/ikal51>a uflacr).
Box bolaHT blclMruycbl«Check»blron-blryarlanlwng
—————————— lanlanlsbl8a 103 kelacl (box n3Hian FOMM8an cb121” bllan
bel8Manacll). «l Cbeck» bolaH e5a lanloy ollb laS5blanl3bl8a To3 kelalll.
Buncla Cbeckec! korporenla5lnlng xuSuSlyaH T05 raylsbcla o‘r8aracll
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batc)a OnClick yo™ea3l ymra8a kelacll Tayslly waln CapHon xu3u-
Slyal)cla S5a™Manac/l. Al1o\yOraecl x151151yanning 1rve Ly Ta 110 rnanb, box
M1 1o'uroy, ran8H (Tasalan, kulran8) c]IiBb Tm TKT. 81ale xu3rSlyall Jorly
bolalrl ya box ran8Ttiaks ecHracll.

TCbeckBox koTponeniasiTBnllonConlrol 51ninlng bosHas \clr.

TKalitoBulon

1kkka bola*8a baT (a¥51Mly TalnSa eSa bo‘lSan
yntalos 1u8tacba yaralacH (bvncla layslly Talll yutalos
L§Tacban1ng ya2irasii 3pelSllikalSlya Mlacl).

faélo-lU8Talar blr-blrllM 151D wuflacHSan Ilanloy
yarlanllartln@ HKO‘plariclan iborai: ya’'ml wu3bbu yaur

claaliphicla 1a™al bkla 'm8Ta lanlab oHN13bl TMTK1nN (icbki”ora clolracha
bMan bel8Manacll). Ayyallanlan8an LLI§Taclan e5a larloy ayloTaHk lar2(1a
olnacH. Kaclio-LI8Ta bo5M8ancla, Cbeckec! koTponenlaslnlng xmvslyal:l
baT 103 ra\15:¢cla o28aracH ya OnCrllck youea51 yura8a kelacH.

Oéalcla, racHo-lU8Ttalar ayyallan 3baklcla o‘rnalll8an kolleyner
kb18a JoylaSbllrfal. A8ar blHa W 8Ta lanlan8an bo‘13a, n3bbu 8u-
rmb8a Tan”ub barcba bosbua LL8Talarwng lanloylarl aytO Tallk larrcla
olb lasblanaél. Masalan, 3baklcla8l ikkMa racfo-LU8Ta, a8ar wlar bo5b-
ua-bosbua konreynerlarcla JoylaSb8an bo‘15a8lma, blr paytln8 o‘2l<la
lanlab ofin15bl TMTk1n. A8ar rac/lo-L8Talarnt8 8Surmblanlsbl ocblN-
oycHn berfTta8an boMsa, bu bolcla nlarnlng batTtas!, yasbTn bolcla
konleyner clarcbalarl (TFort, TOrouwpBox yokl TPanel)(lan blri(la 8u-
rvblanacH.

TKacHoBuMon koTponeniasi TBullonConl:rol S1MAMINS boSMaS1cHr.

TbhLUBox

Tanla5b, UO'5b15b yok1 0'cbT5b mcbmn 10 ‘Lpallan8an
Tall Yarlaml:larl ro'yxalTtT8 lo'nmburcbak 5Sobaslltl a3
ernracH.

A8ar ro‘yxalcla8l barcba eletenllar ajraiil8an
30ba8a 51§Ta3a, ro‘yxallli aylanl:1rlSh cb128Mcbl yor-
clarlcla ko‘rlb cblal3b TmTK|n. fo'yxal eletenllarl

MeT3 xu3nblyal:lning icb Icla clasllr balanMsb yaullcla lanlab oltacHS8an
eletenl ra™arw e3a VMetlnclex xm3n3yarT1T8 IdblclaJoylasb8an bo‘lacH
Ao‘yxal elerenl:lan Tall Ttubarnnnlng <larcbasl WMeT3 >xmsmnblyall
iy TanMn8 8Srarabl(la LW 8Tacba bMan ocbMac/l. Ko‘yxal eletenarlnl
MeTs5 obyekulmng Aclcl, Appenc!, Oelele ya 1n5eH Telocllan yorclarlcla
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cMnartk Wraa ~o‘5b15b, 0’cbllM15h, ora518a Jo>1a3b ya o‘rnifi alnasb-
Mr15b 1nutkln. MaS5alan:

b151Box1->11e15-> Aclcl ("K o ‘yxarni8 ox1r§l ekTenin»);

Bollecl xu5n5lyannlng 1rve uylytain ro‘yxal eleterlarlll aHMbo laT-
bllla ajrallb]oy'aSbnracl.

Tb151Box koTponeTta5l TCu5lotbl51;Box S1MTINS bo5Ma51 bo*Hb,
nniig barcba xuSmnslyal, Telocl ya Yosiealarl8a yonaHk uflacH.

TCoTboBoXx

Tabnr 50051 baTéa Taw \anartlanTtn§ W5blb yo-
lacH8an ro'yxan koblnal;51ya51111 lanlaSb wmcbun 15>
laHlacH.

Text: xvb5n5lyaHn1ng Ny Ttall beyo”ka 1abrir 5oba518a
k1rTb uyo‘yHacH. Foyclalarmycbl lanlab oll$hl TuTk1n
bo'18an ro'yxal eletenllarl Net5 xu5mSlyaHnln§ 1dbicla

boYacH. Oa5LUrning balanH$bl paylicla lanlab oHwSbl Twm TKT bo‘18an
eletew ravati Herlnclex xvSu$lyamnlng lcbkla bo‘lacH Tanlab oHn8an
Tawning o221 e$a 8&lTexl xu5M5lyaHN1ng I1dblcla boYacH. 5el8larl ya
8elben8rb xSblyallarl Taw Tng ugySl LIS Tanlab oHSbnl bel&Mab
berl5b yok1 Taw nifng ~Nayst Li15t11anlab oHn8aTw bllsb iTkow w beracH.

HeT5 obyek1:1n1n8 Aclcl, Appenc!, Oelere ya 1nberr Tellicllarl yoréatiia
ro‘yxal elerenllarlnl cHnatlk rarréa si0"5b15b, o‘clMn$b. ora$i8a Loy "b\a
o‘rniM altaSbHnN5b T TKT. MiAbalan:

CotboBox->WMeT5->1n5en(0, "A0‘yxalcla8l btncbl eletell™);

8ounec! xns5mslyalintg 1rvie eletenH ro‘yxa! elerenl:larlning aH1bo lar-
11Hcda naylar8a ajrarllU$biMi latlnlaycH. TCoTboBox koTponeTa5TT§
L nn15ryle xunSnSlyaHclan lanlab oHeb TUTK1MN.

TCoTboBox kotponeta5l TCwu5lotCoTboBox 51minlng bo5SHa51
bo‘Hb, nwng barcba xmnn5lyaHan, Terocllarl ya Youealan8a yon3Hk allacH.

T3croBur

Oarcba, $bakl yoki bo”bua koTponewa I1dbiclag8llamil
Ko"nb cbll15 mncbun 15b1aHlacH MaSalan. blror-blr para-
Te!lr Ay taruwung berM8an 1lter\al I1clltla baraka:law$bl
ncbmn yn8ur81cbl aylannrl$b cb128 1cbTl yaralacH.

Aylatlrflayol:8an obyek! xulu-alyordMl On8croll youealar uayla 1$b-
1a181cbl artylaycH. fFoy<3alanmycbl Cb128Ycbnin8 o02icla 51cbyoncbanl
bo58ancla (yn8ur8icbning bar lkkala totonWa), yn8ur8icb uancba8a 54
n5b1 kerakH81M1 bar§eCban8e xu5uSlyannlng ulytaH atulab beracH.
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foyclajannycH] 51cb”oncbaw Slrelkall 1;m8uacbalar (Cbi128Uch axir<la8l)
wbl1(la bos8arcla yok1i po2l13lyalabb 1uSuwacbalarlnl bos8ancla, yu8ur-
81cb uancba8a 3urllsb! keraklM8i 8wallCban8e xm5m3lyalining Ly tarll
anmlulab berac!].

M 1M ya Max xuknSlyallanwng ~lyrtallan yn8ur8kbnlng yo;lso‘ylll-
3b1TUTK1N bo'18an Joy altaSbTuylan Tileryallarlfl bel8Waycll. §12n1ing
€a51ring12 yn8ur8icbw Po/Uon xu5uslyallnln§ Ly Tan anlslab beralll-
8an kerakH po2113lyaSa JoylabSbl1M5bl Tm TKT. 8elPclrut3 TelocH bir
paylnlng o‘2l<laM T, Max ya Pos111011 8a 1e813bH barcba xuSvSlyal:lar uly-
Tallanw anlulab beracH.

TCroupBox

To'8‘r1 lo'nburcbakH rartka ko'Tini3lIcla8l kollley-
ner bo‘Hb, n yaniiaycbr blr 1nfer&y5 eletenllarlnTg Tan-
Muan bo8*lanSan Surmblnl Shakl<laY12vial blrlabbriracH. Bu
koTponenl:a \YTclo\Y5 nT§ bir nor<la8l obyekllarTT§
1nkap5SnlalSlyalanbblclan boral.

TKantoCroup

To‘§8‘r1 lo'rlburcbakl ratka ko‘rllMsicla8l koTeyner
bo‘llb, n bi—bIrini tarlluyan 15119 D ~MlacH8an racHo-LLS-
Talar SurmnbiiSbaka Y12vial blrlaSbHracH.

KacHo-LU8Ttalar brila konleyner8a JoylaSbllr18an(la
"8urmublanacH". Bn 8urumbclan Caua! bkl L 8Tacba Manlab
oni5bl Tntkln. KacHoOromp kotponen!a5l8a w8ta-

larw ~0'3bIsb ucbun, MeTt5 xmSmblyallnt§ iabriafi bajarll3bl kerak Het5
xbnblya nNT§ naybal<la8l 5alrlSa moT berlba, 5bm LW 8§Ta 8SurmMbloycbl
ratka<la payclo boMacH. ¥3bbun paufuana say51 L 8Ta lanlab olinl5bl Kerak-
N 1lerln<lex xmsm5lyaHn1n8 Alyrall anlulab beracH. ColutnS xunsmSlya—
1Mn8 re§15bH lyrallflJoylasblinb. 512 racHollU8Talari bir necba nS1lvnga
81rb1abb1n812 TN TKT.

TPanel

Bo™b™a koTponenHarw o‘r kbl8a oflsb! Tutkln
bo‘18an bo‘sb Panelnl yaralacH. §12 TPanel <lan o‘r
SbaxkHNg12cla 1n5lrutenllar PaneH yokl bolallar Selrlarl-
Myaran”™b ncbun loy<1alanSHIn§12 TMTK1N.

TPanel kotponenla51 TCw5loTtPanel 51ninlng bo-
3Ha3! bo‘lb. wnln8 barcba xuSuMblyallar, Telocllarl ya

yosiealarl8a 10'Hu, yor15Hk uflacH.
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20.32-1$7 ¥/In32 kotporienlalarl.

\WY1<1o\Y5 koTponenlalar! 512§ dantnnn8l2£a \Mnclo\ys MiNg 12 1a
Tl:er{fey5 eletenllarlningé mlanlsbinl atal8a O8blracll
TTabCon(rol
EMr-btt ~15tan yoplb ivracH8an ~o‘Sbrrlchba Kar-
lOleka eletetlarlM1MN8 KO‘plattl ak5 elllracH. C>0'5bwilcba
VMoyalarnlng notlarl Tab3 xvan5lyallling ro‘'yxan8a nsbbu
xn5nslyal “yTtaH wSlinicla8l L §tacba blan krllacH.
Yuuoricla8l ra5tc)a aHFbo kumwbxona ko‘rSalklcbl bHan
1561256 ncbmnn Moys SbakHN1ng sollpi1 ko‘r3aH18an. A8ar
Tayclonlarnlng batta51 S5ballla blr ~alOr8a 518ta5a, MulHblne xu-
5/51yalTrNg 1rve ~yTaiw o‘rnallsb yoki yo‘5bltcba Hoyalarnl Slrelwall
L8Tacbalar yorckrl(la aylanHrlb wr™xb TMTK1n.
Enablecl xu5n51yalTT§ Fabe y~ytaH o‘tanl5a. bu ba21 brr yo‘5blTchba
Hoyalarnln§ :amlan15b1MMl 1 u, 141aycH.
TPa&eConxXrol
Ko'pyara”*b [Malo8nll;a5bkH eH™b ncbun T o ‘YallanSan
Li15Ttan bar-biraMrg v yopnYcM fo0'5bltcba kaHoleka
Hoyalan ko‘nnl5b1(1a81 tayclonlar W'plaTTl a5 elllracH.
Te§15bH uyoYbnncba Hoya8a e8a bo‘l8an, yansi
0lalo8M sabiM1yaran™b ncbun berH8an koTponerKa-
Mg konliekbl TenymSlclan Keuy Pa8e opl5lyaS1il 1an-
lab ofln8. 812 konkre! sabifani uylcla8l wsmnarning bln yorclarlcla
lfaonasbHMsb T 812 TMTK1N: AcllyPa8e xnsmnSlyaHwn§ LWsbib ~olayol8an
ro‘yxallclan lanlab oHn8an 51cbuoncba yorclaTtiaa: sbunin8ciek. konlek51
Tenynwng KexiPa8e \a PreYiounsPa8e opl5lyalarl yorclariucla Lo'sbircba
Hoyaiarni\ara”™iasb Y05ka51cla. PaSelnclex xmbmbSlyaH lNao! sabfarasaTti8a
e8a. TabY15lble xu5uSlyannlng lalse AiyTanni o‘rmaHb. sbu 5abH'auw
Ko‘rlntaS MUMNS TU TKT.
A8ar baTTa uUo‘'5blTtcba Hoyalar bH sator8a 518Ta5a, KOoTponeTta
aylarlri5b W 8talanw cbluaracll. Oo‘Sbltcba Moyalarml blr necba ug-
tOréa ak3 el11M% ncbun Mulublne xusn5lyallning 1rvie Lilytamnl bennS.
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TlreeY1eN>
Eletenl:lar 1atbl labasay]y (SbalarayYly) ko‘rilzb8a
e8a bo‘18an Tayc3onnl ak3 ellracH: Huyariar 8arlayHa51l
Ko‘roalklcHc1a81  yorwylar, cHeklarcla81 layllar  yokl
kalalo§lar. Bu kotponenlanlng 1sHiM ko‘plab LTclo\Y5
Noyalarlcla KO‘MSH TU TKT.

MeT3 x51151yd 1 SHalara eleTen narining laHnr ~Mlnayol:8an ro‘yxa!i8a
e8a bo'l8an TTreeMoc3e5 obyekii8a “Miibo3 (Turolaal) sflacll. §Halara
elerenl:larl TvHarrlrlntg clarcHe5l wHbm xudmslyal uylytallarl vElumcla8l
L8TacHa b/lan ocHMacH. Har blr 5S5Halara eletenii bel8klan, bu bel8§li
eflalmycHl Subeletenllar ro‘yxaiiclan batcla bkl obrarlar uplorl (a8ar
$Hn<Baylar bo‘l5g)clan borail. 8lcbuoncHa blMan eletenl w$wmcla foyclala-
nuycb) cbenar ekan. 1e815b1 $ubeletenl:lar ro‘yxailli ocb13bl yok) yopl5HL
Twn TK 1. 81lcHuyorncHa kk1TaHa cberiba, 5Sbajara a¢oH M8mntnTt§ blla
clarge51 ocHrMacll baTtita nnT§ fanal W'§‘riclan 10'§‘n YO blarlll Ko‘rSa-
lacH 5bo\\Bunon$ x$lyall adacl LLI§uTclan cbap HOToncla LUr8an LL§-
TanT8 ak$ e«lrll3bl8a (a8ar n$HbM mrel ocH1llta8an bo'l$a ya $mbeletenr-
lar8a e8a bo'l3a-« +» bel8LU LUl 8Ta, ak$ bola e$a «-» bel8LlU LI §Ta)]layob
beracH: bu LI 8§Taning boblLNML aldocl eleten! nbHcla 51cbuoncHanlng Kk 1
Talla cHeHrMN8an1 bMan lens.

Incler{ a”yTtaii ocblMayol8an a\locllar 50Mlw bel8Mayc/l. Aylocllar
ro‘yxarni aHFbo Cariiblla JoylaSbll15b ncbmn 5or(Type xv5i$lyall mcbun
3lTexl: ~yTanirH o'rnalt§. Y1slble xm5mSlyaiint§ lrve ~yTan acjocllar
ya aylo<3lamil bo8Taycl8an Sbalara Sboxlarl - cb121qlarlMng axk51w keliirlb
cb1/aracH.

Eletenl:larnl ro‘yxal:8a LWnarwk larrcla Het5->TTreeKocle5 obyek-
N ncHun aumyl(3a81 TetOclMar )orclarlcla ~o'$HISH \a KIWSH Ttutkln:
Ac1cIC1ICIFAS], Ainc3Chllc!, AclclCh11(10bleclF|51:, AclUCbMc30b3ec!, AcM-
F 151, Aclcl, AclclOblecrfAls1, Ac3ctob™ecl, 1n5ell, 1nSertObjecl:.

TU$LY1e\>

Tabauya\'y ($HalaraYwy) elerenrlar ro‘yxaii8a e8a
bo‘18n Tayclonni ak5 ellracH. Y1e\\8lyle xu$u$yaii
ro‘yxar eletenl:lannl weIcla8l Triibiia ak$ el$HiM bel-
8Maycl: Sarlayball u$llnlar bo‘ylcba, yeriikal. s0ri20n-
1al kala yokiklcH1k plktO8raTTalar bHan.

MeT5 xu51151yaii 05! yo2uylanil uyo‘SH15H, o‘cH1MSH

\a TocHbkal:51>ala3b, SHuNT8clek ro'yxal elerenl:larl8a plkio8rarralarnl
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Janlabb rkow w  beracll. K.o‘yxar wubarrali nsbbu xmsSuSlyal ~yrtallan
8rafab1(3an w 8tacba yoréartlla chaslrHacll.

Colutn3 xubublyall ro‘yxaiclast wSlvnlar Sarla™balan notlannlng
rabrir yllinacH8an ro‘yxanga e8a bo‘lalll. n5luvnlar Tnbarrlrrlng clarcba5l
nBbbu x1SMSlyal slyrallarl SrM5iclan w§Tacba yoriiatHa cbasHMacH.
Sarlaybalarnl ko‘n5b vcbnn Y1e\\8lyle xu5u51yalintg y~Kepon ~yT1aHLw,
8bo\yColutnHeacler5 xvbn5lyaHn1rs irve ~yTaiiniberlng. ColmtnCrick
xn5m5lyain 1rve AytaHNiNg o‘rnailll3bi w8ta8a ren8 kelacll8an Sarlayba
xulu-alyorlMnl auwrMayc/l: &yclalanmycbl 5lcbsioncbanl OBl yoruy ubiiéa
cbel5a, OnColuTnCHcK Youea5l ynra8a kelacl. OnEcHIMNN8 ya OnEcllecl
yo™ealanloyclalanunycbl OBl yoruy iabriiii boSblayol8an ya TuSallayol8an
yaala ynra8a kelacH.

TuaMb uolayol8an xubuslya:lar ro‘yxaH bar8elta8e5 (5talllTa8eb)
clan plkro8rarralar Tanbayih lanlaSb mcbun Y1e\y8lyle xu5mblyamnlng
Y5kon (¥55talllcon) flytallanw berin§. konOpion”™ xu5n5lyal;1ning
AntoArran8 reptla Arran8etew >x5vM5lyallning lanlab olln8an ~y-
Tan8a Tnyoiy plklo8rarralar leki5SlanacH, 'MrapTex! xm5u5lyall e5a CBL
yorny talwuw, a8ar u puo8rarra8a enl bo'ykba 51§Ta5a. ko‘cbll15b
kerakl&iM1 bHcHracH. 20.33-ra5tcla 5Sba3ara5lton ro‘yxa! L215b Jarayonl
ko‘r5alll8an, buncla T1lta8eb151 koTponeTas! kalla plktO8rarralar Tan-
bay1 bo'Hb, bar8elta8e5 xvH15lyall u3bbu koTponenla obyekHNl Ko‘r-
Salac/l.

[reeYley/ 1(eT$ Eiflor rx |
C++ Buiicler
B Pa*cal N5« 5mbl(eT fe lrclex: |0

M TurboPa*cal
Felere 5 Blec(eclindexc o~

1loacl 3laelniien: p "

OK | Cance! | Apply | Lielp

20.33-ra5T1. 5baJara51ton ro'yxaln[n8 (urleb! \a unT£ 3baklla aks elMnyH3b!.
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Tta”ebll
B 1r xH o*1cbauicla8l Sravik LLBY1rlarclan iborai kollekSlya

- | ncbun koteyner yaralacH. Bu 1a5y1rlanung bar b1IVESIT

clan n-1 8acba Ul>tallar 1nleryallla81l Tckk3 bo;ylcba

lanlab oH™ T TKT. OraHk kollekslyalar bkH obrarkr

mt yokl pikio8raTTawmarning kaMa 10‘pia Tiari8a 3artaraH

X12Ta 1 Ko™Nr3ansb ncbun so‘1audacH. Y3bbu bkH obrarlar

ya plklo8rattalar enibo'l18an yagona bkl obrar 511alkla SaslanacH. Nesob-

M TonoxroT 1a5YIrlar MW rrafarellar SHlicla ak5 ellirHacH. T1taSebl151:

KoTponeniasl 5alanayol:8an 1abylriamil yo215b, lanlabb ya cbl/an5b Jara-
yonlannl 050nlaSbHruycbl TelocHar8a eSa.

2034-ra3Tt. P|[klofrarralar kollek5lya51MM rm2l3b.

Tabylrlar kollex5lya51 Tubarraamng clarcba51l koTpornen!aga Slcbuorn-
cba blMan 1kk1 Talla 1m8tacbaw bo515b orsaH yoki nwng konlexsl:
Tenyn51clagl1ta8ebl151EcH10r op5lyabl bilan ocbllacH.

T1Tta8eb151: kortponenl:a51 TCwu5loTlta8ebl51: SHIHNIMS boSMa51l bo'-
Mb, nn)n§ xvom3lyal:larl, Teloc!lan ya Youealan8a 10114 yonsllk uflacH.

THeawerCon(ro

BaSLWrwng balanH5b Jarayonkla ewni o‘28arlrlsb
TN TW N bo'18an mSLinlar Sarlaybalarliing 1o'plarl ncbun
konleyner yaralacH. 3econ3 xu5mSlyaHcla Sanab o4Yli8an
Sarlaybalarwi axboro! Tayclonlarl v5cla, TaS5alan,
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EillinE HeaclerConlroll->5eciion5 31

0 -1 -AsTOp
1-2-®oT0

2 - 3-PeitTuHr

3 - 4-AHHOTaums

20.35-rasT. Sarla\balar Sexkal>a5um 1W215b.

Tb151BoxkoTponervalarlro‘yxallarim5llclaloylaSbiinSbtntkdn. SarlaybaH
Sexslyalar Tubarnnwn§ clarcbabl nsbbu xmnansTyar Lilytal;lannT§ erafaslla
L §tacba blan ocbVacl.

Barlaybalar 5exk8lyaSlw bar uaniiay bo$b™a koTponenlalaréa T03-
1a5birlb bo ‘18l ncbun, nlarnlng e v ban 155laHl1 nlarSaya” T KoTponen-
Malar enaMir§ ariekyat rayl5bcla o‘28an5b18a oflb kelTtaych. A8ar 512 n5Ln
en1 3ekblya enlnln8 o28arl5bl8a Tnyoii” 028arl5ShbllMl xoblasan§l2, Tana
5bn xalll-barakanar ncbun Jayob beralli8an On8ecl:10nKe512e \'o"ealar siay-
1a 15-12181c61M yo215b1n8128a 10'§‘n- kelacH.

TWcHEMTr

ATF (Alcb Texl forwa!) lortamiiasy ko‘p 3alrH

axborolllag rabnr ~lnacH8an KIM11% SobaS1ll  ak5
elliracH. K.TF ForTtaii 5brlil amlbl:larl ya para§raliari’
forral:1a5bn1ng WM yarlanl:1arliM o‘r kb 18a olach (20.36-
raeT). Bn Fortalll1 ko‘plab profexkklonal Tallll proi$e&-
S0rlar, Ta5alan, Mlcro$oiiAN®mrcl yabnl upachl.

Koc! Mubaf11 clarcbablcla (20.36-rabtnTt8 Tarka-
21y LI1511) OnAcHyare Yosea51l ugyl:a 155loycblS1MITE ya8ona UBLvkblyasl
ajralib ko‘r$alll8an bo‘Hb, n $bakl laollaSh8arcla ymra8a kelacH ya O YEK
Y1E\NKTF fayHwn§ o“MUSbT1 1abrir ulllnayor™an klrkl5b kotpornenra-
S1rMre KlchecH1:1 obyekT18a cba”*Mb olacH. Ka5tn1M§ pa5kl MfurlakoTp 1~
1a151ya ullin8an ya lo'‘plan8an Moyaning 151 ko‘rSanl8an.

TK1cbEcH1: koTponen!a51 TCu51:0TK1cbEclH 5TiinT8 1 ‘8riclan t0‘8‘r1
bo3Ha3! bo‘Mb, NNT8 xm$nbyaHari, Tetocllarl ya yo~ealan8a HO‘H" yorl5Hk
ulacH.
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Fe “earch . Projel £or,corer 2*lab«e Toou AOKIoK Hdp | :Moe> ~
0 &'y cPA A A A Slavad Aidioa <32 | Ser 10amMACckS| 0918 Coriich LIExMa*®! Oas5ra0 130E | AE

*OM n - a o MM~ 8 3 F F —*—LU» =ou
et 11 b»*l cpp n*2cpa |
Progexe* E«n* | yo»ii__/asEcaWl IT;rn”::F;rrf=-17a"enCb;esr *5Ser.~en
| OnCbarpe <91Cbsrue

OnCoreaiiPoonp

Q00003

0On01ac0=>8r

OnErkiOoc™ 1 1>»1/

QEr@a<3 o o

Orver C+8/ViB1 6 U/loivoe* ner Isa(uls* arii enHaricatel i v Nge 1olowr aleax’

Orbxit

Be3nap

OrikeyOorm!

Al B | (En(elplBe armPre/de, i evieap o

20.36-raat. K.TF layHw o™15b ncbmnn 1lo\alamlloylbalaSh \-a ba™aniib.

TWW TBar
" Qaalllr 15blayol8an payMa cblMarlb benlacli8an
= Ta”oTl (3rawsll) axboroll! ak3 eMI5 ncbun bolallar
Parellarl 3aTw (bn aarr. oclalcla 3baklnlng pasrki
cbe8ara51 bo‘ylab rekl15lanall) yaral:ach.
Har blr Panel (Paneb) xm3w/yaHan ro‘yxaicja o2
o'rnwa e8a. PanelMar O Tclek5lclan boS5blab, cbapclan
o'ne8a sarab abakManHrMasl. PaneHar Mwbarrlnwng clarcbazl 20.37-
raat ubbn xvH5lyal; Mytal;lanwng NaraugsSlcla weTtacba bllan ocbUachl.
81tplePanel xvHvblyal;lclan Salr bolarlmlng ak5 ell5Sb Wnni (bb yokl Ko‘p
Paneb) Mayla nlasb ncbun foyclalamlacll
Koc! Mwubarrlrinlng <lardeslcla OnMoubeMoye yo”~ea5TT8 uayra
15b1a18Kb18a 1e815H1 ya8ona 151ruk!5lya agaHb ko‘rS5aH18an. Bu yo”ea

20.37-r<tn. Holallar panefar! 5alnnllivr b
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o Ba3
- iR No
on ‘]s\ﬂ;-ﬂ - 1*«-**««?%5{}:(%& f¢C< KL A I, b
*3r3(?2r —m*p»

ccC

ym yold4 __Tasbcall TFonn!::ForrnMonEBMoye {TOb]scl *5BniiBr, T5b1rb5*
W« X, 10K Y)

TYariiec xy[2]"{X,X};
blabusBarl~>Panel3->MWera3[1l]->TBkb=
\Y forraM”~KoorcMsaa”a kursora : X=%6 , ¥=lcl" Xy, 2);

20.38-ra3t. Axborolwn£ bolallar z:alrl PaneHaa cbluariisbl.

51cbsioncbawing 8bakl bo'ylab barakallanlsbl paylicla yura8a kelacll bawiia
kur3or koorc/inalonw bolallar 53l koTtponen(@51nlng 5lalll5Bar obyekn
Panel3->1l1letr [1] Paneb8a cblMaracll. 20.38-ra5tnlng peSlkl wulsricla
koTplal5lya ulllin8an ya y18‘M8an 1loyanln§ 13b1a31 ko‘rSalllgan.
Bn koTponeriia blva notclast \Yrclo\Y5 obyekMnT8 Tkap5mlalS5lya-
lan13blnTg o‘28Irebiclir.
TKackBar
BelS8Mar ya “orly bolal: reSulalorl (rosrla8lcbl)8a e8a
bo‘18an 3bkalanl (aylanll5h Cb128'kbinT§ yananW)
yura8a kel wrac/l.
M 11 ya Max xu5uSlyallan Sbkala ~lytallan inier—
yalT o‘rmalacii, buncla Po5klon xu5ublyall reSniazo T N8
ben18an 1mleryal Icklcla8l Jorly po21151yeS1M ak5 ellirach. Ta5Y1lrlamaA1§an
bel§Mar 50T Freuvency x&BlyallM Spel5ial:Slyalaxcll Foyclalarmychbl
Bbkalanln§ o‘ricla (reSulaTornln§ ikk1 totonlcla) 51cbuoncbanl cberl8arcla
yokl Pa8el]p ya Pa8eBo\yn klaY15blanT bo58arcla, re8ulalor necbla bel8l-
8a aurlHsbl kerakH8M1Page512e xv5151yallling AMyTtaH anlslaycH. foyclala-
nnycbl kir50rml po215lyalasb kKla\aSblnl bo58aricla, reS§ulator necbla bel§18a
5mnMn5bl keraklM8T1b 1neg12e xunbSnS51yalMing ko‘rsalklcbl ailKycl.
5bkala vrlsb1nl o‘28arHrlsb ncbmn T1ck8lyle ya T1ckMark5 xusmuslyal-
lanclan &yiialanln8. 8el15larl: ya SelEncl xmbmSlyallanwn8 salytallarl reSu-
1alom1n8 rmxsal; elll8an ko‘cblsblarl cbe8aralarllll o‘rmalacl.
TPro8rex5Bar
512MMre clablvnng127a81 sanc/ayclr  prolSecivranlng
baJar1H5blarayonilikuranb borack. Prol5ecluvra baJarl18an
111 Sayll, 10'8‘n l.orlburcbakH incHkaior cbapclan o‘ng8a
uarab abla-5ekdn berl8an ran88a bo‘yallb boracH.
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Mw ya Max xSn5lyarlarl 1cllkador ylytarlan f(Wkaioldmi o‘rnalac)i
81ep >xusuSlyarl, TcHkalOr po21151lyesl o‘28arl5hbl bWan bar 8l Posi11001
xunsSuSlyall "y Tair T 8§ 0°28arl5h MackTkn bel8lMaych.

C ++ Bulicler 11501 blMan bir8a yelkarlb benlacll: bu nusol TaS5bl-
nl5lkalaming Bb 1e21181M o‘1cba5b8a saralli8an re516a81 pro8reS5-1lic/kalor
151 naTtoy15b ela(/l.

=>Bosb Tenyuning fe | Open Prolecr kotancla51 bo‘ylcba loylbalart
:anlasb cla1o81r ocbin8.=>\.nCBuMHer\Exatple3\App 3~ pT. Karamo8i8a
k1n8.=> \\'pT loylba fayllnilanlab oln8 ya Open LLU8Ta51M1 bo51n8.

=>Bosb TenynnTt8 Aun | Kun kotancla51l bo‘ylcba Moyanl KoTpi-
1a151ya AN T8 \a y18‘15bJarayonuu 15b8a LSbunns.

OQaallny tocwminai§ \\éMMALU.CPP kocll wboyal;cla sl3da bo‘lb,
Yo”\3bnncba 120biar8a tmbro| e Tas. 812 Moyawng xuly-alyortl o‘21n812n1ng
Xx0b15b1n8128a Ko‘ra 050n81na T051a5brifsh1ng12 T TK T, Ta5alan, uw o‘r
orna HMn8128a oYkarlb oM3bT{l2 TUTK1nN. Te3r sToyiannin8 naluplarl
sbrniko‘rsaxacllky, 1 TasbTacla yo215b ncbun becb baTt 10'8‘n kebnayck.

TupnomT

Yuyon8a ya pa518a ko‘r5alllychbl ko‘raal;klcblarS8a e8a
bo‘18an 1viilan8an LW§Talarnl yaralacll. Bu WW8§Talarnt§
bo5LI5b1, To3 raylbbela, Posllon xn5n51yaltrt§ alyrtaHnl
50n J1balclan ko'payllracll yokl kataynrac!y

Bu koTponella, oclalcla, AS50Clare xmSnuSlyam 10ToM1-
clan benlacli8an kuraHb boruycbl bosb”™aruy eletenll

blMan blr8aHkcla yelkarlb beracll. A8ar 1abnr “llUnacl8an klnll5b Soba51
kuraHb bornycbl eleteT Siallcla Xi2tai1 Mlsa, PoslUolN x5mslyallmirng

Tan ko‘nnacf8an Talnwn8 &rallanl5blw anlulaycl. ASar AS50Clale
xn5mblyan S5pelSllkal5lyalanTta8an bo‘15s, Po6llon xn5mnSlyannTt§ alyrtan
ra”aTll kallalkka e8a bo'lacll.

THo(Key

Oa5LW TT8 baJarll5b paylcla ler cbayTeb (3bolNCul)
Klay15blarlMl o‘rmallSh ncbun so‘aundacH. Foyclalanuvycbl,
oclalcla, Tocliikator (Clrl, Ab yok! 8blidclan batcla bar
uaniiay bel81, 5bu utlaclan, f1, .., F12 funk510nal Kla-
Y15blariclan Llora! bo‘l8an klaYlsblar kotblnalS5lyaS1Mil

Jony ull6l Twink1n.

Jony ~n8an batcla HolKey xmbuSlyaH8a yorlb uo‘ylM8an kotbl-

nal5lyanl bo”bsa koTponenlant§ bonCu! xubmublyali§a bewb TUTKT.
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boylbalaSb bo3ukbkk KlaY15blaml lanlasb oHb mucbun. HolKey ya MolJl-
vier5 xumblyallanclan &yaalanlng. wvlamil recl eHSb mcbun e5a 1nyalkl-
Key3 xumsnblyaHclan &yclalant8. Oa5lur bajarHayol;8an payliia kowwbl-
nal5lyar o‘28arfrl5b ucbun. TocHKkatOr Klaylsblnl boSH8an bolacla nsb-
1ab Lrlb, blIr paylning o‘riclayans: be181M kT1:T§.

KoTponetalar palkra51Ming AclcHHoriel so‘Sbltcba Moyalar KOT-
porenlalarl 512Mng clablwrdi§128a Borlancl korporal5lysbl Tax3m3 C ++
Bullc3er Tnbll wncbun 13blab cbludan 9 la bo3b”an3b eletenHnl klrkacH
(20.39-rabr).

Afart |
mull p r Y O.HNn

20.39-ra3T. AécMlional kolnponenTlan

TBUBT
Bk obra21Mmn§ 1a5\1111m5b1r|18an LU §Tacban lyaralacH.
Bunéay 1n8tacbalarko"proy Tax3nb c/alo8H clarcbalarcla
\/0K | fAoanfac/l.
OraHk W 8Tacbalar bjl obrarlarl. nlarnt§ ko‘rims:1
ya LlI§Tachacla JoylaSh15himl SpelSilaalSlyalash uchbun
xu5m5lyaHar8a e8a boMacH. §12 C ++ Bulilcler uymrHTa518a k1r8an aloblcla 1a5-
Yirlar kalalog8lcla8l 8ralik L8§Talarn1ng layyor S1lariclan OyclalalSh1ing12
baTt, yokl boUTasa. 1a&YIrlamil labrir yl™b M21tlarlnlng b v OTonl(lan
yaraH18an SuraHarclan nayclalaw5bT812
baT TUTKT.

Tn8tanln§ WrH bola{lan8a (Ta-
5alan "bo5H8an", “o‘y b ymbonl8an",
"la dulan8an” ya b.k.) LUH buobrarlan
TO3 keH5bl TnTK1nN.

TebYIrlar fayllan Mwubarnrirhng
BMP ken8ayltaH clarcba5l (20.40-
rabt) C-1lypb xubmslyaHn1ng ~Myrtallan
L§Ta51 bHan ocbHacH. K1n§ »mnsl-
yaH 5128a yoruylar ya 1e815-H Sraiika

) (OK. Cancel, Hello ya boSbugalar) bHan
oL e e vintantan SieriIgEn Us-
Tvbarrirl. TalarT yarall3b 1tkonlnl beracH.

> | 18 |
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T&peeriBulon

Qilal<la wadmrn tenyun kortanclalarlMl ler cbaullsb
yok! rejlwlaml o”rmaHsb Panell (TPanel)c3a JoylaSbH-
rilacl8an §raiik LU §Tan! yaralacrll.

Terkor wm8Ttaning LUrH HolaHarl8 (TaSalan. "bo-
5H8ar", "Mo‘y!lb yuborM8an", "LW'alalan8an” ya b.k.) wrfl
bk obrarlan To5 keHHb! Tw TKT. Blr-blnnln§ o‘rnawu

boSacl18an 1abY1Irlar ya yorny Tainih lamlaSh ncbun xmsvblyarlar Taylucl.
Ken8ayl15bll 1a5Y1rlar fayllarl Tubarnnwn8 c3arcbast CUpb >xuSmblyall
Alywiallarlning SraFablcla8l L §Ta bllan ocbMacH. Ter W 8talarwng bobua
xvBy5lyallan vlaming blror-bir Surmbcla8115bT11a5bk 1 eracH.

TTtabKEWK

m ... 0 ‘218 x05 Tlormalcla8l T1a'lutollarnlng labrlr -
4444~ | MnacH8an naroralcla8l Ilo‘rlburcbak 5oba51M1  yararacH.
Toon-0- Knrillayol8an Ttalnnln8 to‘8TlU§L rux5al eH18an vor-

Tallarnl koclloychbl nlsob yo6kas”™a HOkslrllac. Bw
lortaHarga Tall kirHM8an \a Ieyclalanmycbl8a TaNcHT ell8an bo‘IBbl
TuTKn. (bana, yaul, 1lelefOn raarw ya b.k.). EclUMa”k xBBlyall Jony
wuob kocHN! 5aMaycH. Nesioblar Tmbarnn c(arcbasl (20.41-ra5T) wbbu
xnsmnslyal Myrtal:lan Sraf@Skla LU 8Tta blMan ocblMlacH.

TMaBKECH! koTponeta5l TCu5OTMaSkECcHr 51inlng  HO‘§‘riclan
H0'8'n boo k51 wn 5alrlar yok! wSlunlar bo‘ylcba bel8ll kelta-kelllk—
larn! akb ellin”b ncbun 1o “Yallan8an Tnlll arat (re§ular) FO'rni yaralacH.

1npul Maxk Ecllor X1
rlnpm(Ma$|c £atple Ma$k$: 1

|'M999\J000-0000;1 Pborie (415)555-1212

E*1endion 15450
Varacler (or Blarks: 50aal 3ecurky 555-55-5555

5bor( 21p Cocle 90504

Vv Saye Yleral CVaracer5 bora, 2|p Colie 90504-0000
Pa(e 06.27.94

TeSL 1A Conp Tre 09:05:15PM

Sbor( T|te 1345

:1(998)909-6168

Mab5k5... OK Carice! Help

20.41-raxt. Telefon rayaTknn! k!rirB1ucbun nluobnlyaraveb.
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T5(rln8CrllU
n$bbm kowponenla8a 1e813bll barcba xu5M5lyallar-
MM8 nowlarl ya Yarlitilarl bo‘lMb, 512 nlaMan clasturnl
loylbalabSb bosulcblcla 10'1a &yclalan15hIn812 wunwKLn.
briar keyT§l para“ralla Caysill berl8an TBra”~Onc}
abC koTponen{as!l xmbn5lyallari8a 10'§‘rl kelac'\.

8illyolll ke*Ta-kelllklar blMNan bo§‘ My barcba obyekilar
kerakll obyek18a Tnrojaal ~L3b 1T K oMl beracH8an Oblecl3 xuzuzlyallcla
Tnla53aT bo‘18an. Oasllrwuné baJarllisbl paylléa 51TYoll kelta-kel:Hklar
ya 10T (3e1:ka) nawnining vlar bMan bo8‘Hu, obyexdlarl Col3 xv55lyall bllan
acreblanacH. Ao\V'3 xm3n3ya W ‘r 3alrlan blan xuclcH sbunclay 13b 1vH3b 11 -
koni beracH. 8eikaning barcba 3™uyolll kelta-kelHklan 10'ming kerakll

nyab1iu aclreslaycHSan (tan2MlaycH8an) Cells xmblyallcla rulyassar.

TOrawoCrll

TurMTa bol8a kek1rM8an §ralik Ta ’lvmol;laml alrlar
yokl m3lvinlar bo‘ylcba ak5 ellrl5b ncbun tnnlarat lor
LLI (3elka) yarala<H. KowCowun! ya ColCounl xmsvslyal:larl
yerlidkal bo‘yicba ya 80120mlal bo‘ykba 10T myalarlnlnp,
& 30w w bel8MaycH.

OpVon3 »xmelyallming ~yTtaHan 10'rnn8 Ln
(razalan, msllinlar oraglcla ajralllycbi db121/Mar8a e8a bo*18an o L) ya
vnng »ulsalYOUn (tasalan, wmslUnéan wuslln8a Tab klaylShl bo‘ylab
0‘l3b) o‘r8arHn3b mrkonih beracH. To‘rcla8l afral3b cbl12lulanung eng
OrlclblneMcll:b xm3m3lyalll lowoiticlan bel8MaracH, aylaml:rs cb121achalarl
esa 8crollBar3 xm3msyau Ltonlclan so‘abllacH FIxeclColcl ya FixeclKo\Ys
xeilyal:larl vsllinlar ya Salrlamin8 aylanHnM5blw laslidab uo‘y Bb -
KO nT1beracH, F1xeé Color xn3smsyau e3a barcba nsllin ya zalrlar8&ata’ 1t

ran§ beracH.

OefanlUra\YiNg xwamslyaHn1n§ 1rve alytall 1ot wyalarlling I1ds1-
cla8MartM ayloTalik larrcla cb121b ko‘rsalacH, buncla nnT8 lont, aso5l ya
ransl yasbwn lanlanacH. Oelank Ora\\1n8 xu5m5lyaHn1ng lalse alytalinl
o‘rnalsb ncbun, KO‘r nyalanw “o‘Icld' 10 1cH1sb ncbun 1o ‘Yallan8an On-
Ora\yCell Yosea3l uayla 13blal8lcblnT§ yorllU3aMw lalsb yflacH. Oelanb-
CoM~cKb3 ya Oelinlrko\yHel8b1l:5 xum3smaslyallar! yorclarwcla ya3sbirin lamla-
nayol8an barcba msllinlar ya Sanlarwng emlnl o‘rnan3sb TMTk1n. Col~Kkb
ya fo\\'Hel8b! xm3lyallarl konkrer u3lln eww ya korkrel: 3a/l bo‘> T1

5pe1511kalSlyalayd 1
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Oaxlrnt 1sblabsb payiiéa s12 CellKesT: TelocU yoréatliia blror-bir
uyanlng rabrll 1215 mcbmn Ta’1nT Sobanl 02 IxrlyonnEl28a o Bbi-
§12 TUTKIN. MowuxeTolell Tetocb m3lvn rapgatl ya 5I1cbsoncba kurson
o'rmanl8an 5alr nya51min8 koorcbialalardlMl ~ayranb beracll. To‘rning lanlab
olnn8an wyabl 8elec110n xmsmblyannlng Ay Tan bo‘bb solach.

0a51mrnTg bajanH5bl payiicha saysl 5alr FO'milng vblkl Sedrl boTsbrnl
awslabb yok1 Fopkown xvmbslyall yoriiarlcla ko ‘rSalll8an Salmil n3{ki bolar-
8a UP'ylb Lo'y15b TK TK 1. Pay51l m3rvn HO'rnT8 ko‘nnlb lurach8an vBlnatl
boH5b1M1 aTilaSb mcbun bellCo! xuSuSlyanclan Wyclalaming. Y131bleCol-
Cout ya \ri51bleKowComnl: xu5mSlyaHarlMng Lilyrallan 10'mln8 ko‘ralb
1vrSan vBlLimarl ya SalrlarlMre ntuTly SO Spel5ivalSlyalaych.

HT1lTa8e

Sbaklcla Srank ca5ylr konleynerlMl yaralacb (bn b1l
obra21, plk:o8annta yokl TelaFayla boTISb1l T v T K 1n).
TasYirar 1ayunar: Tubarnnning clarckabl Plcrure xu-
56hell yyTauar: 8Sraleblcla8l w8Tta bMan ocbWach.
Kollleyner or o‘accbaTtiarmi WsYaTh KMy, 518 cHrad 18an
AiHb 0°28arHr15bl mcbun ATosi2e xmbSmuSlyaHnT8 irve LiytaHni o‘rma-
nn8. Klcblkroy, o‘icbaTtclas: ¢3sriabki 1asyir buwin konieyner8a cbo‘rllb
kelsb1 ncbun 5rrelch xmsmblyannwi§ irve ylyrtartl o‘rmauns.

TabYIrlar Fayllannt£ cHnatlk Wwiklanl5Sbl ya SalamlSh1 ncbun, Plclvre
obyekr xu/5u51lyal 1MirNg boaéfrotfle ya 8ayeTofle Teiocllanclan umy!-
da811vrlar yorclarlcla loyclalan1is:

1ta8e->Plcwre->boaclfrotfTe(" <fayl norT =>");

1ta8e-> P wcrure —->5ayeToflMe("<lMayl noTtl>");

Tnnape

Aylana \a elllps, kyacba! ya 10'8‘rl ro‘nburcbak (bur-
chbaklanw yuTaio™asb TMTK1N) kabl oclcHy §eoTeink
sbakuarning reSIMIl cbizad 1.
Tanlab olln8an 8eoterrlk sbakming rurdh 8bape
x551>aH, ran8 ya bo‘yasb usulni Brub koTponenra-
518 |oylan8an kkba Color \a 8yle xmsn5lya{lal'l aur™aycll. 8bakllarung
O‘lcbarlarlw baT 1e815H1 xrbmSlyallar aiiKychb.
TYe\el
Xeld1 w™kuvna bHan o‘ylM8anclek balTH ko‘nnacl8an
cb121Mar, box lar yokl ratkalarw yaralacll.
KoTponellla cbicayoi8an obyekll1i 5bape xusu-
51>eH anulay</1, 8wle xubSmSlyarlung alytarl es3a obyekr
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KO‘Nw5HT1 o‘r8arHnb, uni bo‘rity yokibo” bol&a kelllracH. Foyclalarmy-
dHl Sbakl o'lchaudarllM o‘r8arHr8anicla baw obyekina18 w3&y bolaHml
0‘28arwa3 uplcHrisb ncbun AH8M xm5K51yaHN1ng 1rve Ly Tal ni1o‘mallns.
TWcroBox
Oarcbaiia o‘lcbarlarl o‘28armycban box w yarala<T],
bn box 3bu raboHyou, aytoTaHk larrcla, 2arvraiS8a Ko*ra,
aylanfnsb cb1r§ idslarl bilan 1aTinlanacll.
AylanHrlb ko‘n5b bokbl yorclarlcla clarcbanlng ayni
3obalanw aylanHr|b ko‘rlSkclan bltoyalaSb TmTk1n.
Ma5alan, n”™kmnakr parneH ya bolal paneMw blTtoyalaSb wmcbun, ayyal
clarcbanl ayknHn3b cb128 1bIml berklHb si0‘yln8. keyin e5a aylanrH15b
boS1IML Tyor Sobazlcla nbkvnalar panell ya bolal panell o‘H:abkla 3oylasb—
rinng. BokSM1 aylaniirlb ko‘nSb cb128'1dsl clarcha8a 1e815bH bo‘Mb Ko'n-
racH, Mros aylanfrlsb 130a1 bok51cblcla atal8a OSblladl

20.42-ra$t. FayHarw 12lasbnt@ c/Blogll (J1kka 1ImcdINIclmin§ Tm ~ o M) (larcbalarl.
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Aylanunb kclnsb bokzlarlclan yana boSbuachasl8a baTt foyc3alailsh
wntkln: wvlar b)lol-bl clarcbacla ko'plab aylamlirlb ko'rflayol:8an
3obalar (Wrlar) yaralb 1tkonlnl beracl. Turlar ko‘pTcba iyory Taln
pro~essoHar™a. bux8akerlya nabllrlancla ya loylbalaml rejalaBbl1ish
cladlilaricla ~o'Naudadl Aylamlirlb ko‘rlSh boksl bo”bua KoTponenla-
lar8a, Tabalan. TBullon \a TCbeckBox 8abaT e8a bo'HSb1 TU TKT.

\C)o\Y5 operaisya 11211icla fayllamil ~Mc/inzb ncbun mlaml 5a™Mash
ya ocbl15bwing vnlYerSal dAalo8H clardalarl ko‘rcla Wi8an bo‘Hb, nlarclan
foylaclanScla 0lalo85 uo‘'5bltcba Hoyaéan 1681551 kotpornienlalarnl
5bakla JoylaSbHn5b kerak.

Bn kotporienlalarnl 3baklcla JoylaSbHr8ach, Fayllar bllan 1551a56milg
Slaclar]l cHalo81 clarcbalan cbauylnb ol b TTK1n (20.42-ra5).

basllr @\51

Yarla: Malnl laylaml o‘28arirl5sh ya yarall5b8a ~oc/Tr bo‘18n Hs-
WrniyaraH™b. Fayllaml cH @an ocM6b ya kLiAM8an o‘28ar1Shlaml Salabb
TKowyaHwWw l1aTtinlaSh.

fayllaml ulcHr15b, 5SbvninSclek, {aylw Saslabb Joyih lamlaSb mcbun
Slaclar(: /lalo§larclan batcla FaylMarn! ocbl5b/3aulabbhclan Foyc3alamlsh.

fayl talntl MeTo Tayc™on”a ak5 enlrish.

MwuaTtTtolar

H51rear ya ollreat Siri/erl obyekn vyaralMsbcla ya Eayl bllan
a50151a15lya ~Uwsbiia n2aHlayol§an layl norlclan bel§Mar TaS51Y1 514
Hla FoyclalanacH, Slaclarl «Haloelar e3a "Salr” An5181rinS Liclagl My Ta1-
Jamd yayTrac/l. Ya'n11f51rearyokl o&1rearilircla81 obyekl8acl lalo8lNclarcba
ugyl:arayol:8an LilytalT11r18 ro'§‘riclan 108 ri mraHM MU T TK T eTab.

Bu Tmattonibal ullleb ncbun Salmil bel8Mar 1a551Y18a o‘r8arHnb
yiborl5b prolse(lurabl M yaraHsb 1aYslya ullnachT.

barur bo‘l18an blltlar

bBbbn clablliml 1561eb cbulsh mucbun 15blab cb1™M3b TmblHNAING Slat
cla{ kotponenlalan bllan 1551886l blUWNb lorlt - Twk>siol: oyrialarl
bMan, fayllaml uWT3b wmcbmn To ‘1Jallan8an. Bunfan 1aSbuan Fayllamil
dxclaTtall bolaHcla o'LlSh ya Saulabhl blleb 1orlT.

5bvnlnSclek, FayWar Talll 4h cHekiian o'ulll oHeb ya dHbcla 3a”°b3bLu
bLLI3b Kerak.
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¥eclHT

Y3bbu cla51url yarallsbcla &bakléa lkkiia 1M8Tanl Joyla5bnrl5b kerak.
War To3 rayl&cla, Fayllaml ocll6b ya yop”™3b ucbun 10 ‘1Jallan8an. S5bu-
ningclek, 1e815b1 0lalo8lM clarcbalaml baT JoylaSbrill5b kerak. Youealar
fayra 15blar8ldblard8a 0lalo8h iiarcba cbaumubb! (GayeOlalo8l->Execure)
M Joyla5b11M5b 10211. 0lalo8M clarcbalar YouealarlIMng yayra 1561ar§lasl
OnCanCb3e 8a MayWar blMan 15bla5biu atal8a O5blracli8an clabmrly koclnl
Joylasburl5h kerak.

fayllar bMan 15b1a5b 01alo8MM clarcbanlng OnCanClo5e youeasl yuraga
kel8ancla. 1e815H1 01lalo8M clarcbanlng fMeMate xvSuSlyaHcla ranlangan
layl no Tl boYacrl.

Wrreat 51 obyekrt1ng Sari8ayorf”an layl kafl<la§l axbororni vra-
rS vcbun Sarmil bel8Mar Ta551Y18a ayra 028arrinSh kerak. Bunlng bat-
Taclan oson YOIl - Tab51YnT8§ blnncbl eletenrl8a 1/Y1boSiu uraracl18an
prorSeciranl yararlsb. Bu prorSeclyra Tmnrarat radvaebiia, eletenrta-ele-
Tenr, Sarclan bel8Maml 018an boMa 1a551Yiu ro*1d 11551 kerak. Bu prorSe-
clvra yorclarlcla barcba rarur ~ayra o28an5blaru 050n§lna atalS8a OBbl-
MSbTUTKT.

Fayl 1dlcla8IM MeTol TayclomilSa yo215b vcbun irreaT S1miming
Oerblne() MvinkKblya51 yorclarlcla Sarrlarmil 12cbl1 oulb bonb barcla ulaml
MeTol Tayclonl8a. bu Tayclonnln§ rartou, obyekrl blne(Metol->blne5-
>Aclcl(5arr))8a re§1561 Aclcl() Minkslya51 yoriiaTt a, yorlll 90'y15b Kerak.

Fayllla axborormnl 5aulabb ncbun vn8a Metol obyekrl Sarrlanw bel181-
Ta-bel81 yorlb Lo‘y15b kerak, bincla yans: Sarmil S5ar o x 7 Eel8151 (\n) blMan
boSblasb Kerak.

20.4. Crallka

C++ Buller iia 8rapkaTt uyo‘Uunb-unyya(la,uH. C ++ BwMer &éasrur!
YMIrcloWN5 OBl funkBlyalarllMl il clarglalarcla 1nkapSularSlyalaycll. Bum
o‘rlmcla Blr 5l Tnb1T boTlb, vnlng YO5Irablcla Sraiik koTponenralar or
rabY1rlarlM Tonkor ekranMa ra”cllT eracll. 001 Mvnk51ya51 ro‘8‘riclanro‘g‘n
cbaulrf8ancla, n”\bbu 8raiik koTponenralar8a yurlita konlek$H (lexknp'or
W~ rce con(ex( kanclle)t vrarlsb kerak. Bu cleSkrlpror 512 ranlab ol8an ra5-
5o0T1cbll Kk a5byolan - perolar, To ‘yualartlar ya sbrillarw cM”anb beracll.
Oraiik rabylrlar bMan 1551a5b ru8a8ach, 512 amnrMTa konrek5rinl clabSrlabkl
bolar8a kelrlrlb ~o‘yl5b8a Ta”*burar \a 6buniian ke\ln§Tta wunéan orocl
bo‘T5b1N812 TMTKL M.
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8bu claralacla clelallagHw118an 8ralika blan 15bla3b8a ST rma)bur
AW3b o'rni8a, C ++ BwMer 8raiik kowponentlarnlng Canya? (Canya -
A303) xvblyall YBl1aglcla SXxdcla ya rvi8al wilerleySw laxki i Nlacl. Bu
xbslyal umnlrtanlng 081 komlaedll notlaych 1 nl115lslls8:1dreclt;
batcla 512 ra3t cb1215bn! 1oxl1al8an kerakll ya™Oa v oroc! uladl. Asos
pero, To'ysalaTt \a 5brl/l 1a¥51/an noTlan 1% koracii§an berf18an
xusm5lyallar8a e8a.

Crabk kotponenlalar blMan 15-hladcla MoyclalarlYchl atal8a 0&b1rlabl
10217 bo*18an ya8ona Bb - bu f0°‘1laulMlayoléan ra5t 1215 abbyolarl-
Mg {ay™Uanw anliilabh. ASbyolarml yarathb, lanlaSbh \a oroc! MU bida 512-
clan 112[T1 2axdralannl kuravib bonsb lalsb salllnTtaych. ASOSIAINE o021 bu
bacla say 8 ‘mrach.

Crabka blMan 15:128cla C ++ Bullcler natoyon ullacb8an al2alllklar-
clan bT - bu M21Tn N8 8ravik 2axlralan mcbmn kebblan8an xoHraclan
foyclalamSh. Aylaylk, a8ar S1IMME (1a51urdn§12 blror-blr konkre! Lcla8l
peron! sayllléan yaral3a, Lo‘[Maba ya oroc! €15, 517 W bbu peroclan bar &l
royclalanSaning12(la b uaclarjarnl lakrorlaSblng128a 10'8'n keladd C ++
BwlWer ke"b-xoMragan Srank 2axlralaml 5a™abb ucbun loyclalarar ekarn,
1e2-1er ~o‘llanach8n ra3t cbiz13b abbyo51 bar &l yan8kclan &ay™a yara—
(MTay, balkl keSb-xoHraclan lakroran lanlab dmSb1l ebntoll obacA. Bu-
M mafupblcla 51201n8 8raiik 110yan812IMn8 rakrorlarayol8an operalSlya-
lannT§ 3ararabl ancba o113l ank}.

(BuyMa " mclo\s mcbun Vo\elar carcbablcla Kok konllr bMlan aylar-
Mr8an Sanu, ellpSM 1215 ueSalablM bal uflayol8n koc! Mra’tenll
kelnr8an. B tabala rast 1215 aB5061 YB11a61cla yechllalll.

Palllra8axuTal ko‘rsallH. Foyclalanuycblllk Tlerfey5T1T8 KO'pcbl-
Mk eletenllarl blror-blr palllraS8a Tubk kK Bertaycll. Blros, 8rak 1a5Y1r-
lar8a e8a koTponenlalar8a, kotponenlalar Ta ' mTo uarii1e§1551 1ar2 (ia
ak3 e5b ucbun Anckw 3 batéa nning ekran <lrayyerl bllan o‘raro alo-
ua8a KIMBb1561 rarvr bo‘IMb wolMSbl TMTK1N. MncloNeS operalSlya 11217 18a
Ql(1 buyYarlarcla bu Jarayon pallralart Tk™a (U3Hriil (palelT reaHrT§)
<leb alalagi. Pallrranl 15b8a LU$b|n3b operal5lya51ning yarlies! Sbunclan
Woralll, n en8 n51K) (ekraniia 5128 n15balan en8 yauln Lr8an) laol clarcha
10T ran8 palkrazlclan loyclalawbblul, i clarcbalar! e5a o‘r pall(ralan-
M8 pol8an ran8lariclan Tak51tal clargacla loyclalanlSblarlnllaTtlmlaSbl
Kerak. Bn cle8ar, lon clarcbalarl o2 ran8lart! «real» palliraclasi er"™sb"sb
TMTK1n bo‘18mn en§ ya”™T ran§larSa o‘r&arlira of5blar! kerak. Jarcbalar
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blr-bwT A151an yopib, Joy altaSbar ekan, Mnclo\\5 baTt Tulasl éarcba
palkralarlil 15£a 50Hb boracH.

Munlobara. C ++BuHcler bu obrarlarl peHlralariclan bobbua paHlralaml
yaral:15b ya nlar8a Xi2ta 1 ko‘r5allsh vcbun mslauH YO5kalar8a e8a etaa.
B wrou,. a8ar 512 blror-blr paHiranig (1e5krmtOrinl ol18an bo'15an812. SraHk
KoTponelllalar mlar bHan 15:1ay olacH

015pley yok! pnller wnclafl ~mnltalar bHan 155185cla C-4 Buiilller
KoTponeniaiari ayMotarlk larrcla paHirazarni 1568a LWBb1M5 Texani2T 1T
uo1lab-"wyaHaycH. 8bunclay slllb. 512 TCoMrollayancb (bara¥Yi\) koTpo-
nelllaH S5irfclan Tero5 ulllb oHn8an 1kdla OelPalelle uya PalelleSbangecl
Telllcllanclan loy(lalan15b1n812 TuTk1n. Buncla Mnclo\\5 bn palkraS8a
~aynclay Tmnosbalcla bo'15s, 512 baTt UT xuclcH Sbunclay 1561a%a olab12

Pallrant§ koTponenla bWan aloup$l. A8ar S8raiik koTponellla
ncbmn blro—blr palbraclan loyclalabb rarvraH LU8‘H8an bo‘l15a S512IMre
Hoyansi2 bu bauga xabarclor bo‘Hebl kerak. PaHlranl koTponenian@i28a
0'X5ba115 mcbun, wndn8 CelPalelle obyekH! TetocHT “buniday orflucba
ynklaln8kl, n n™bbu palkra Ae3kn/iptOn (MancKe)T uayrar3Tt. 5buwing bl-
lan blr8a. 512, bwncbllan, koTp onenian812nin8 Ta'lmnT bH palnra5115b8a
UBb1561 1021TH81L Hoyan8128a TaUunT sHab12, lxkincHIlclan. 15b8a wwi-
3b15cla May5l palkra konkrel: o' ManilBbl kerakHEDTh atylay512.

Pall(ranln8 o‘r8an5M18a reak51\a (Tunosaba!). $12nT8§ KOTpO-
nelllansi2 Oel: Pale«e Teto cHT orn”cba yklall5b YOskablcla sanclaycHr
paHrra bHan o‘x5banl8an bo‘l5a. C ++ Brlcler 112111 Palelle Cban8ecl
TetOcH yorclartcla \Y1c1lo\\5 M8 paHrralarclan xabarlarl8a tunoS5aba*
bAcHr5bn1 ayll talk wrrida o‘r 211Ta518a ola/l W rTal 18 Sbarollicla
512 becb uacbon ya5blnn bel8Han8an by Tetoclnlng xunls-alyordll ~ayra
ank”™aBb rarnmram8a clicb keltay512. Pakne Chban8ecl TetocHwn8 as5051y
ya21l'ab1 palkranl 15b8a LWSb1n5b wnnl (fonH yok1 laol clarcbalar mcbur)
anlulabhclan iboral. Palkralarnlng Mnclo\\’5 Mritlcla 1568a LSb1nH5b18a
niSballin C ++ Buwilcler blr ~a<lar H8anlab ke*cH: éarcba clebkriplorlan
yorclarlcla, nmafFaua! b1lr-bTnT8 mbIN8a raxlanacHS8an «clabla» palkrabl,
Balkl laol (larcbanlng blr-blnnlng wSM8a Txlan8an koTponeTtalarlirig
palkralan baTt 15b8a webTlacH. A8ar xobla5an§l2, si2 paHlralamlng
ya5lrin ugbnl AlUn8an bunéay xuls-alYorlw uayla anlslaShin812 ya
naruaéa blror-blr koTponeTa LU‘HA ran8 palkra518a e8a bo‘Habl barcla
ekranéa 5128 en8 yauy T wr8an kotponema(lek ko‘riM5h18a erlsb1561M-
§12 TU TKIM.
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Ekraniian Xa%kuarkla®l bW obra~larl. \\Tclo\y3 umcbun Turakkab
8raiik lNoyalaml cla5lurlaShmin8 nTuT “abil ~ln8an Teloflka51 Sbun-
vian 1boraiki, burcla ekranan rabbuarl Bl obrazi yaraHlacH, bu obrar8a
konkre! 1a\ r nadNViad/ yoka lWYcHM acl T \a, nlboyal:, yararf8an 1a5Y1r
10'1ar8lcka Bl1 obrar”™an ekran clarcba510MN8 ko‘r5alli8an Joyi8a nusxa
Ko‘cblrlb oHmacll. 8bn 1ufayH ekran clarcbablcla beyosmna lakroran raST
12156 kelHrlb cbluaracll8an ya ko‘ru cbarcbalacH8an Tonkor exranlcla8l
[plMlaSblar kaTtayacH.

C++ Bullcler 5128 Moyan§12cla Th|ltap 511 obyek{lannl yaratb
ITKO TT beracbki bn ekraniian labbsarl 1abYlrlar S5l{aHcla 1561ay olacHSan
Myl ya boHua 2axiralar 128YIrardM bat 512§ Moyan§l2cla (aucHT eHb
mcbun ultacH.

20.5. C ++ Bulliier TubMHa 8ralik «HakMarw cl/21%
Cb121%$b 81™

C-r+ Bullller Tnblucla cb12155 51rH - TCanya5 5 éasllr 13b1a5b pay-
Ha 351 cb1215b 1tkonlyaHnl beracH. Bu 51nrfobyekH 51t bo‘ylcba ko‘cb15b
8raik pnTkMar 1215, rasnllar ya 51liiaming blror LIS SxalaSb
barcla Tainnicbop ullb Tk O TT bernycbl xo38a ya Telocllaml o2 1cbi8a
olacH

Har bir Canya5 X0653518a e8a koTtponella o'r naybaHia salar.
To"y~alat 5brill obyekMarih larklb18a ola/l ya. T05 ray15kcla, Pen. Brusk
ya Fonr xo55alarl8a e8a.

Pen 085851 ran88a (Canya5->Pen-> Color), cb121ning pléellaclagl
Lplln €18 (Canya5->Pen-> MclWb), cbizlMayoiSan cbin*nT§ 1ol/61&
(Canya5->Pen->81yyle) e8a. Cb121*nT8§ Ialfabl ‘wicla8l alyrtallarnl ua-
bl NN TUTKLIN:

peed el - nrlnkb12 chl12ig,

pBOa™b - cb12lichalarclan iborai cbizity
p™Oo0! - rslalarclan borat cbii4:

p53a5b0o0! - nnuTa ya cbl21”cbalarclan Jlora! cb 1217,

p50a5b00Llo1:-cb121” ya nuslalarclan lbora! cbi2is;

p5Clear - kKO'rTTTab cbiziy

p5S1n5iclefrare - cbizisb SIMML che8araloYcbl 1oHburcbak I1dslclagSl
cb 1210,

Bnl5b X0B6E1 SeoTerrk “bakllar, Tabalan, 108‘ri OTrburcbak ya
elllp5 1d:1m db121ilar bHan 101d 5. Y uuny”as1 xob5alarga eSa:
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Canya5->Brnsb->Color- wo‘yualau ran8s,

Canyas->Brusb->s1ye - 710 ‘yyalar HO11a51T anl™Mayd ya ‘wi<3a8l
ylytarlart “abul bl TMTKIN:

b580/4cl - benl8an ran8 blan Sbakl yn21 xo'Tly, bo‘yalacH:

b5Clear-5bakl yun21i bo‘yaraycll,

b5Hon2oT1al - Sbakl yurl parallel d12lular blan o4 rHach;

b5Yerlical - Shakl ymnz1 yernlkal cb121idar bAan roYcHrTlach;

b5F01a8onal - 5baxl ym21 yn~on8a uara8an cb121/Mar blMan HO* 1dATEcT;

b5F01a8onal - Sbakl ynz1 yn~on8a pa518a cb12liylar bllan 1o 1dTlad T,

b3Cros3 - 3bak! yyra51 10 ‘r bllan to‘ 1cHtladA

b501a8Cro55 - 5bakl yn2r e8n dd12lifdlarclan bo™M bo'l8an HO'r bllan
O 1dnlad1

Carnyab obyek1nT§ Tu b 1 X055alanclan blrl

Can\a5->P1xel5[x][y] x055e51 boTlb, bu ko‘r5aH18an koord alacla8l
prkbe! ran8ih awnlaycl. Bn xo55a LiytaHar1o'tls  un8a Ny Tai1yo218b
TUTKIM

OeoTeTK 3baklar 1215 ucbun gwylcla kelHnl8an lvnkslyalarclan
loyclalamSb TMTKin:

Arc(inz X1, T1 VI ar X2, 7! ¥2, 1l X3, 11 ¥3, 11 X4, 11 X4) - yoy
cbi1213b. Bu yeriia (X1, V1) ya (X2, ¥2) - To3 ra¥lscla yoy cbizllacl18an
HO‘nburcbak 5obanlng cbap yn”*on ya o‘n8 pasr ncblan koordinalabl. (X3,
¥3) ya (X4, ¥4) nmylalar. To5 bolcla yoy bobblamlshbl ya o X T koord TnaraSl.

Coorcl(Ind: X I, 1l VI, 11: X2, il ¥2, 11 X3, 1h ¥3, 71 X4, 11 X4)
- elllp5 yalanw cb1”3b. Bu yellla (X 1. V1) ya (X2, ¥2) - T05 ra¥15<la
yoy cb1211ac18an 10 ‘nburcbak 5obanlng cbap yn”on ya o‘ng pebl ucblarl
koorclnaiasi. (X3, ¥3) ya (X4, ¥4) nmulalar, To5 bolcla, yarar boSblanlsbl
ya oxin koorcdnalll51. ElW peelT X 1. VI, 1T X2, 11 ¥2) - ran8 blMan
HO* 1M 18an ellpSMl ab1215b. Bu yercla (X 1. V 1) ya (X2, ¥2) - T03 rayY15<cla
yoy cb1211ad18an 10 ‘nburcbak 5obanllg cbap yuion ya o‘n8 pabr ncblan
koor(Mnaiasi.

Keclangle(1rl: X I, VI, m1X2,1M ¥2) - ran§ bMan 1o ‘1d M 18an FO'§'n
KO Mbucbakw 12156, Bu yercla (X1, V1) ya (X2, ¥2) - T03 r¥1l3h<la yoy
cb12oMac8an KO*Hburcbak 5obaling cbap ymuori ya o‘n§ pebl ncblarl koor-
dalabl

M1501 forTa Slritlara5T dl12156.

Canya5 X053alanclan loyclalanS8an bolcla ny ra5tlw cbl215:cla elllp5,
KO'8‘r1 10 ‘nburcbak, ko‘pburcbak 3Haklan 15b1aH18an. Kang&ni boSbuarlsh,
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Sbakl ynzll1 10 1d415% vcbun sialaw ya wo‘ysalaT xobbalarl 15111a18n
Ka3T o'lcbarlan lorTa o‘lcbarl8aTo5 rayl5bcla o'28arach.

#rclcle <yclb>

#pra8Tta bclrsop
#nclncle «W bKb»

#pra8ta packa8e(5tarMuw¥*)
#pra8ta resource "*.cT"
TFortl *ForTtl:

/....... et et eeaeeaeeaeeraeeeasreaseeasraatranaenteanaenns TPV OT R
__Fasrcall TFortl:TFortl(TCoTtponenl:* O\yner)

: TForT(O\\'ner)

{

}

/-....... — e et ettt e eeee e — e
yoic! TablcallTForTl:Fortde512e(TOb)ecl *Sencler)

{

miw, b, NeT, bT;

Fortl->Kefre5b();

anT~Fort 2>CHen”kKb; yy=w1/8;
br=Fortl->Cbenl:Hel8bl; b=b1/10;

//03TIaN

ForTt 1->Canyas- >Brun3b- >Color=c1Blve;
forrl->Carnya5->Brun5b->81yle=b501a8Cro55;
Forrl->Canya5->Pen->Color=clBlue;
Fortl->Can\-a5->Keclan81e(0,0. \\T. b);

// May5alar

fortl- >Canya3- >Brusb-> Color=clOreern;
Forr1l->Canya5->Brnsb->51yle=b5Hon2olllal;
fort |- >Canya5- >Pen- >Color=clOreern;

ForT I->Can\a5- >Keclan81e(0,bt-b, \\T1,bT);
// (5nyo'sb

ForT I->Can\a3- >Brusb- >Color=clYelloi;
forT 1>Canyas->Brusb- >8lyle=t5%011c];
forrl->Canya5->Pen->Color=clYello\\;
Fortl->Canya5->ELlLp5e(\¥, 2*b, 2*No,2*b+\y);



// Ulycba

forrn 1->Canya3- >Brusb- >Color=cl1Cray;

Fort 1->Canyas- >Brusb- >51yle=b850l&:

forT I->Canya3- >Pen->C olo—clMaroor;
Fortl->Canya5->Keclan81e(2*\\. b1-5*b, 6"\\. b T —b);
TPOLMY; poT![4];

pAlT[0].x=2*\\"; poT1:[0].y=11T-5%b;

poln1[1]x=4*\¥; polnl[1l]y=bT—7*b;

pol1T[2].x=6*\y; polM1:[2].y=bT-5*b:

poTr[3].x=2*\y; polT[3].y=bT—5*b;
fortl->Canya5->Poly8on(polrt. 3);

Fortl- >Canya5- =>Bri"b- >C olor=c1\¥bke;

ForT 1->Carrya5- >Brwb- >51yle=b580cl;

ForT 1->Can\ a5->Pen- >C olor=c1Maroorr;
Fortl->Can\'a5->K.eclang81e(3*\\', b T—4*b, 5*\\, b T—2*b);

}

Qaxwir 15-8a UBK1S1 bHan FortanT8 Onfe512e bock5abl ro'y berach
\a ekraniia nycba ra5tl payclo boYacl1 (20.43-ra5m).

MaCetaHk Tunk51\alar 8rai8w! cb1215b. C++ BwMer tnbkMa
8raiik Sbakllart cb1215- Canya5 koTponetab5l YOokeblcla atal8a OBblrl-
JadH AyrlT Ylmval koTponeTtalar bu koTponeTa8a e8a. Mabalan, TForT,
1Tta8e. PalTBox ya boSbualar.

20.43-ra3t. Oaslr malya51(1a boslM boY”™an nycba rasrn!.
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fortrawn8 (ForT!) 8raiik bakHar 0,0--——--—————————————— X
1215 506851 by T Or 506851 bl5obla-
macb ya nnt§ o‘lcbarl fFortl->Cb-
a1 (8oricoTtall8a) ya fonnl->
Cbenlllei8b1 (yerbkab8a) bMan aura-—

nach.
Crabka 50b851 aclre5larmycbl TU - -
lalamlng8 10°'8T1 burcbakb Tta551y1 20.44-rauw.

kolrMmsblicla bo’lach ya ixnyory TasyIr

yonib yoki1 o‘cblb LUr§an plksellar (1a5ylmin8 TT1lTal elerenll) KOTpoO-
2ABlys5lclan bo'W bo-lach. B mMalar ikkba burvn 3om: nx - mglawng
8on2otal noTeriya v - nu™larng yerbkal noTten bllan aclreSlarach:

O<nx<nx_Max;
O<ny<ny_Makx,

bu yeritia nx_Max=Fortl1->CbeTlU1(\b ya ny=Fortl->Cllenl:Hel8b1.

Oraiika 50ba5T1T8 cbap ynyon' burcbasi (0, 0) koorcbrnala8a e8a bo* lach
(20.44-rab57). (nx, ny) ~urlfTta koorcbnalalan baTt éeyHacb ya ular lasa!
bnlvin Ayytabarw vabu! ullach.

KoTpyn”er Sraika51cla yana “Kkka koor/inara 11217 1 ugbil ~LUnSan.
B1nncb151 (nx, ny) —ekran koorllnara 112111 bo‘bb, nncla nx —80r20mlal
bo‘y icba, ny —8on2oT1al bo‘ylcba exrarncla8l Ta3zo£a. Bu yercla koorcbna™a
o™Man THbTelr ya clyurlarcla o‘lcbana/l. 1kklncbl koorcbnala 1121ril -
clvnyoYly (olaw) koocbnara 112amuchr. CL (X, y) ekan 11211l bo‘bb, e5-
Iur W2v\ab151 lotouiclan anliflanach 1a5Y1/e5b aunita518a bo§'biy
boYTtaychb:

XTln<x<XTtax
y1in<y<YTax
dekan koorcbnalalar b211Mcla X ya Y o‘28arib cbapa20nlarl (XT1n,
XTax. ¥Y11n. YTax) Taybut Taletabk 1kl o'lcbatb lazolng 108N
burcbakH 5oba5lL1 anliylaych. By Sobanl unriTta koorcbral:ab18a adlanliis
unylcla8lcbaatal8ao5blrllach:nx=Kouncl((x-XT1m)/(XTax-XTln)*nx_
Max;

ny =douncl(y —YTln)/(YTax —YT17))*ny_Max,

bu yerita (X, y) - Mekaun koorchbnalabléaé;l n™la ya nning exrancla8l koorcb-
relabl (nx, ny) boYach.
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Craiik kur«or. Craink kursor Tall kuraon balarnmycbl 1541l baJara—
d/, 1ekT 1 exran<la ko‘nntayc'!i. Ma'lnTtkl, Tal:n kwrsorl ekraniviasi 181
o‘rnih (80*25 bo‘l18aucla) ko‘rsalach ya b o‘rrcla Bel81 cbop ulllnSan-
€a ayl;oTamk raylsb(la b'r o‘rlM o‘n88a aurMackl. Oralik kur3or esa cblig—
rIimycb] Sraiik 5bakinlng boSblan8Uch koorcMnaiasih ko‘rSalach ya uil
KeyTsl (X, ny) musila8a ko'cbll15b mcbun Tax3m5 Funk3tya 1551alac]l:
fortl->Canya5->MoyeTo(pX, py);

CHI21ilaml cbT3b. 8obacla cbiziAini (keStanl) 1215 wmcbun
Fortl->Canya5->blneTo() MmalyaSlclan 1hclalailacl]. MaSalan, (X1, y1)
ya (X2, y2) rnilalaml LW1a5bummychbl ke5Ta cblrlsb ncbun “wi<lagl atallar
bajarlll3bl kerak:

Forrl->Canya5->MoyeTo(x1. yl1);

forrl->Canya5->blneTo(x2, y2);

Ekraniia ko‘p rrclorcla8l 51t db12hifdarclan 1a3x11 lop8an SbaklT
cb 213b ncbun Canya5->Polyllne(laclyal, n); Funkblyablclan Foclalalacll. 11
berl8an 5o0rla81 3onlar ullls: Ta]Jtma51 bllan anluylanS8an SN cbi2iy T
cbiadl. n parateir: 51T cbizi™ W8N rvCalarl S0 laclyal paraTell
TPoimg; Mo'ricla bo‘Vb, 8ravik 3oba mi™la koorchnalaSiil aw™Mloyclll 31k-
Wralar Ta551Y1. 571y, cbizwy W8N nMalan laclyal 1a551Y1 3lfancla ber)-
lad/1 “mnyMa PalnrBox1l koTponeniasi 3obaSlcla 3T(x) MnkSlya Sraii8irh
cb12156 Mvnkslyab1 kelHn18an.

yol(1 51n Oraii&1M1 Cb :13b()

c{n'B:L' clovble P1=314151828:

clonble C?aclar=0.1,

clovble Burcbak_Kacllan=0;

conslill MwMalar 50m1=100;

1M Mab5bl:ab=50;

TPolnl 57_1mnc[Muylalar_Souw];

T ! Ab5155a=Paln1Box1->Hel8b1/2;

Mor(1n11=0;, 1<Mw™alar 8ou; 1++)
{81r|_F|/|nc[l].x:(1n1)(Ma5bTab * Burcbak_Kacllan)+ 10
8T_lunc[l].y =Ab55155a — (1nl)Ma5blab * 5T(Burcbak_Kacban));
Burcbak_flacllan +=PaclarT;

}

PaT1Box1- >Canya3-> Pen- >Color=clBlack;
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PaTlllox1->Canya$->PolyHne(mn_{nnc, IMuslalar 5ou-1);
}

Puyllla81 clablucla 57(x) funkSlya Sraii8m dA1215bwn8 1-yarlamm “a-
ral&ar.

#rclucle <yclH>

#lncluele <tarH.H>

#pra8ta HAr51ogp

#rclucle «UTAL1H>

#praeta packa8e(5tarMnl)

#pra8ta resource «*.(1IT»

TFortl *fForTl;

_ Caaall TForTl:TFortl(TCotponenl* O\yner)

: TForT(O\¥ner)

{

3/0 K!__Tablcall TForTl::BnllonlClick(TOblecl *8encler)

éonSl vioal P1L=31415;

I XeO. YeO. Xe, Ye, #/Exkran koorcHnalalarl

Kec:_X. Kecl_Y, /# KoorcHnara cbe8aralarinlng 50Ha cHeSara51clan farsl

MasHrTab; # 8oHa koord/nalab1irig He“1My518a LLibbaii, MabH1ab

roa! H, X, ¥Y; Ay=F(X) lmnk5lya ya H Nanar

Ma5Hcab =80; # MaSH1abn11an1a8H

K.ec(_X =10; // CHe8aralar

Kecr_Y =10

H=0.1; /Huaclar

XeONPaTll oxb™MXAKKH/”; //KoorcHnan Tarkaz2i - 8oHa tarkazila-
lacH

YeO=PalTtBox1 ->Hel8H1/2,

Pat1Box1- >CanyaB- >MoyeTo(Kecr_X,YeO);

PaltBox1-=>Canya5->bluieTo(PalnlBox1-> \¥1AH-Kec{ X.Ye0);, //OX-
oM

PaTllox1->Can\a5->MoyeTo(XeO. Kecl_Y);

PaltBox1l->Canya5->bTeTo(XeO, Patl:Box1->Hel8H1-Kecl ¥);, /#
oy-0'LL

X=-P1-H;



X=X +b;

Y=5uw(X);

Xe=XeO +(1n1)(Ma3biab*X);

Ye=¥eO —(1nl)(Ma5blab™¥);

Palnl:Box1->Car'a5->Mo\'eTo(Xe, ¥e); //Oraik kmr50rw oTnaiib
Palnl:Box1->Carya5->Pen->Color=clKecl;

clo

X =X +b;

¥ =5In(X);

Xe=XeO+(1nl)(Ma5blab*X);

¥e=¥eO — (1n1)(Ma3bl;ab*¥);

i (Xe=>Kecl; X && Xe<PalnlBox1->\Y1cllb-Kecl X

& & ¥e>Kecl ¥ & & ¥e<PalnlBox1->Hel8bl-Kecl ¥)
PalnlBox1->Can\'a5->blneTo(Xe¥e), //Koorcltala cbeS8araSlcla cbb

\\bHe (X< =P1),
}

Oab1ur 13blazb] malyaslcla Fonnacla81l PalnlBox1l koTponeTa Sobabl(la
2045-ra5lkc1s51 cblrTa payclo boYacl.
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Oa${ur koiil
#lnclnde <ycl.b>
#pra8ta birstop
#lnclucle <talb.K>
#lnclncle "LU111.b"

#pra8ta packa8e(starii1nil)

#pra§Ta resource "*.clvin”

TForTtl *fForTl;

fAoal X TT, XTax, ¥11n, ¥YTax, Hx, Hy, b, Py
/P
__I/Blcall TFortl:TFortl(TCoTponenl* O\\'mer)

: TForT(O\\ ner)

{

yok!_ _1a5lcall TFortl::FonnCreal:e(TOblecr *5encler)
X1ln=-2*M_P1;

XTax=2*M_P1;

Y Tin=-1;

YTax=1;

Hx=0.1;

Hy=0.1;

b=0.001;

Eclii1->Tex1=F1oalTo51r(XT1n);
Ecb12->Tex1=F loarTo51lr(X Tax)-
Ec1k3->Tex=FloalTo81r(¥T11n);
EclU4->Tex1l=F10alTo81r(Y 7T);
Ec1k5->Tex1l =FloarTo81r(Hx);

Ec1k6-> Tex1=floa{To$1r(Hy);

E &17- >Tex! =F1loallo81r(b);
Cbanl->BolloTAx15->AntOTaHc =false;
CbaH1->BonotAx15->M1nltnt=XT1ln;
Cbanl-=>BolMoTAx1I5->Max "TnUT =XTax;
Chanl->beAx18->AuntO Tanc =false;
Cbanl->EeiiAx15->M1nltnTt =Y T 1,
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Cbanl->bellAx15->M ax T T=YTax;
Cbanl->BoMoTAX15->1ncreteT =HX;
Cbharrl->beiiAx15->1ncreteT =Hy;

yox! IBlaEll TForT! :BunonlCHck(TOblecl *8encler)
){( T n=81rToFloal(EclK]->Tex1):

XTax =81rToFloalEclie-=>Texl),

Y 7T =81IrToF 1cal(Ec1b3 ->Tex1),

Y 1 1MN=51ToFloal(Ec1114- >Texl);

Hx= 51rToFloal(Ecbl15- >Texd);

Hy =81rToF1loal(Ecb16-> Tex1);
Cbarll->BolloTAx15->M1nltnt=XTln:
Cbanl->BollotAx15->Max1lTtut=XT1ax;
Cbanl- =>beiAxX15->M 1T T =YTW;
Cbanl- >bellAx15->M ax n TT=YTax;
Cbanl->BoHOTA a5->1ncreten!=HXx;
Cbanl->belAx15-> 1ncretenl=Hy;

}

Y/ SO S et ee et ee e e e eet e aaaans
yokl _ 1a61call TForTl::Buon2CHck(TOblecl *5ericler)
{roal x. y1, y2;

5ene51->Clear();

5ene52->Clear();

X T in=s1irToFwai(Ecl11->Texyw);
Xtax=51rTofloal(Ecbl2-> Texl);

b =81rToFloal(Ecbl7->Texd),

X=XTT;

do {

y1=51n(X);

5eneb1-> AclcIXY(x, y 1,", clTeeColor);
y2=c05(X);

5ene52->AclclXY(x, y2," ", c1TeeColor);
X=x-+b;}

\yble(x<Xwax);

}
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/-—m—mm—m————— - e —— -
yok! _&51call TFortl::B11B1nl1C1[ck(TOblecl: *5Sencler)
{ForTt 1->C105€e();}

C ++ BwMer tubllina 8lanclar( 3abla3g koTponenlalan bMan
1$bla$bE£a clolr lJo\alar

1 K\aclral 1len8lataw Yyecblisbw o‘r8alm\cbl 1renajor iakLUr
(nriasb

Kyaclral: len8lata eletenlar Taletallkanlng en8 ko‘p 15blalled/8an
Wsbincbalarlclan b Oas3llab kyaéra! len8lata ya wnin8 yecblrT
ba™Mas1 10 ‘Huy, Ta 'lvmol:lar al Xorarrwy abarlarl(la kelHr118an. Alballa bu
pay!clas1 yecb15b al8orkrl blr bH8an 3bakMa eTa3 edH. b' payrcla barcba
arallar 50‘rlar blan bayon sllin8an. keylncballk 51tyolll bel8Hasb Yey-
ropa oHrtlarl KOToTclan o'ylab HOpH8an. A TTo 5Sbhunclay bo‘lza baT aso-
5ly yecb15b al8orlltlt ber8ani mcbun al Xoraz2T yni YeyropaHk olltlar
n3tor ceb blLIbacH.

Kyaclral len8lata ko‘p8ta laclbhijlarSa e8a, TaSalamn, Tabalalaml
yecbayol8ancla ular clab11ab kyaclrallen8lara8a kelllrHacH ya mnclan keyln
yecb1T tOpHacll.

Bu yercla Tau/ac! weclral: len8latanln8 koelll151yenHan 1:a50cilly
lamlanba. Jayobni loyclalamYchl kHk3a, vning8 HKO'§‘rl yoki notO*8‘rils1
aryloycbl cabivmil LL156cl1an boraa.

Ho2Ir<Ga TaSalawng HO‘§rl yecbM8anlMélnl aytOtaHK rayisbcla aw™-
loychl clagllirly Mritlar Tayjucl.

Os6lUr 2048-ra5tcla2l ko‘rlllish8a eSa.

Buncla Ecll1->Tex*, Eclll2->Tex1, Eclk3->Tex1l Tayclonlan8a 1a50-
cHiny LUNk51ya orclaH koeli151yetlar]oylaSbnnlacH.

foyclalarmycbl Eclkd->Tex1: ya EcH15->Tex1: Tayclonlarl8a, T05
rayl5hcla, X1 ya x2 naryar kililladH 3a5Lr 5Txron ray15bcla maluail o021
bl5oblab, &clalanmycbl KirlA8an narya ban 5SollSbHracH ~a a8ar nalya
KO'8‘r1 bo™ba, HO‘8'r1 5cheCcblk. MotO‘§‘n bo‘15a, notO‘8'rl Schelcblk 15-8a
LliBbacH. A8ar len8lata yecbltlarl Taylucl bo‘ltaba, nalya 3™aHck lale
KIN1561 Kerak.

20.49-20.51-rabufarcla cla5ming bH necbla bolaAnl kellirlb o'1a T 12.
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mn1 III

&=6 ralse To p I ~ayoblar 50M=1
b=8 lalze 1Yofcran wa\rablar 50m'|=0
c=8

20.51-raw. Ba5!nrtn§ ba™ansk! nanjasy
Oa$(unr kocH

#rclucle <yclh>
#clcle <talb.b>

#pra8ta bclrsrop
#irclcle "11nbl.b"

#pra8Tta packa8e(5tarl: T111)
#pra8Ta resource "*.iinn"
TfForTtl *forrl;

oal a, b, c, €, x1, X2;

___Fasrcall TFortl:TFortl(TCoTtponenl:<O\\ner)
: TForT(O\yner)

{}
H— oo SRR

YOIlcl  Fasrca/l TForTl::FortCreale(TOb)ecl *8encler)
{rancl'oTi2e();}

f—— e
yok!__ Fasrcall TFortl::Bumon2Cbck(TOb)ecl: *5encler)
{

Eclk4->Clear();

Ec1k5->Clear();

a=ranclot(10)+ 1; b=ran(JoT(10)+ 1, c=ranc!oT(10)+1
Eclkl->Tex[=F1oalTo81r(a):
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Ecln2- >Texd =F1oalTo81r(b);
E1113->Tex1 =F1loa(To51r(c);

€ =b*b—4*a’*c;

T—'(cl>:0)

X1=(—b—5ul1(c1)/(2*a);

X2=(—b r5urlcly/(2*a);
babe16->Capllon—=F1loalTo81:r(x1);
babel7-> Capllon=F10alTo51r(x2);

(
elzxe

{
babel6->Caplion=Tal5e";

babel7->Capl:lon=Tal5e"

X
>
1.abel6->Y13lble—Fal’e;
babel7-> Y131ble=1al5e;
F
S s ettt raean e naanan -
yoic!  Fasrcall TFortl:;Ec)114KeyPre55(TOblecl *Sencler, cbar&Key)
k
B nlMon2->Emablecl=al5e;
[F(Key= =13)
[
1 ((babel6->Capiion= =EcH1:4->Tex1)&&(Eabel7->Capnon= =Eclxk5-
>Tex1))

Il ++; el5e nn+T;

Eabel4->CapHon="To'§T1 ~ayoblar S0r~="+1niTos1r(ic);
Eabe15->Capunon="Kolo'§‘rllayoblar S0 1="-+1n1TO81:r(rm);
Bnllon2CIlck(8encler);

BulMon2->Enablecl=1al15¢;



1F(Key= =13)

1F"(babel6->Caplion= =Ecb14->TexXT,;)&&(babel7->Capl;10MN= =Ecb:5-
>Texr))

«-b+; ebe nn+ +;

babel4->Capbon="To‘8§‘n "ayoblar 50w="+1T1T05:r(n);

babel5->Capbon="K01;0’§‘r1layoblar 50T="+1n1To81r(rn);

Bumnon2Cbck(8encler);

1

2. Kalkula(or Na$sun

Har dolrn 1M50M1yal; o‘r Maollyaiinl yen8Mla5bHri5b8a baraka! ~Ub
kel8an. 8bunclay faoHyaHarclan blrl bl5ob-kbob 15blanw aywoTal-
1a5blr15Sh clabllabkl kalkulalor amnltaSlcllr. Bu yercla Tay5ac! tarkur
cla51uml Borlancl C ++ BulllMer 6 Tubkll a atal8a 05b1r15b, 5bu blMan
blr8a Y12ual koTponetalar ltkonlyaHarlclan foyclalanlSbcHr.

MamlanT8 (laxivin

Oa5urnlng t<erfey51

20.52-ra31. Ba51unTT8 iMa3nabk| kcnw 3b!.

Oab11abkl ko561 20.52-ra5tcla berf18an.

Farar uyMaylk 12 ya 67 50nlannlng yl1§ IrElSIM bl5oblatoschl
bo*laybk.

BunlMa &a6Hab 12 klnHlacb, T03 [uW8Talar S51cbuoncba yorclarlcla
bo6lMach (20.53-rasm).
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_Ca(cmlazlor E O B

12

, C-o .ll 3 4

5 6 7 8

9 0 +

§ 1  Mmu5| = oe1
20.53-ra3T. ba;an1|$Nenw§ naybal(1la8l bolal.

Ya «+» 1m8was1 bo3Haé! (20.54-rasr).

Calcula(or I'O 10

1 2 ! 3 4
5 6 8
9 0] L.+ 1 -
x 1 MTusf os! |

20.54-raxT. Jasllr batar!' 5bTTe naybaiasi bolall

Ynclan keyin 67 To3 1m8talar yoskablcla kinlllacH (20.55-ra3m).

Calcula(or Ter?>*
67
1 2 1 3 4
5 6 1 7 8
9 0 -
I / Mtn3| = Cel

20.55-raBT. Ba51ur balanH3bTT§ naybalcla8l bolall.



~aCyaw oH3b mncbun esa «=« LL8Tab51 bo3Hach (20.54-ras3T).

Calcnlalor
79
1 2 | 3 4
5 6 7 8
9 0 [ + -
* / Mz 1=; Pe!

20.56-ra3t. OaklUr balanH5bTT§ nayba:ciae1uo 1a(L

Buncla ECIML TaymoTéa 3on KlrlllladA 5Sonlar LU8Tacbalar m3néa
51cbsioncba w8talarlll bozl5b oruab atal8a 05blrHach. ArllTeiik atabar
To5 anlTerk artaHar LU8Ttacbalarl msbéa 51cbuoncha Ww8Tab5lw bo515
orupH KlrbHacb. Oel LWI8Ta5l1 Eclkl Tayclonlnl LW2alaSb wcbun Xi2Tai

Hacll.

454

Oaslur kocH

#lclcle <yclb>
#pra8ta <35l

#1ncluide «cak.b»

#pra8ta packa8e($rall_ink)
#pra8Tta resource «*.c1Mm»
TCalcvlallr *CalcnlalOr;
cloble a. b, c=0:

An5181ng 5=" ";

Tharal;

__&Blall TCalemlalor:TCalenlalor(TCotponienl:* O\ ner)
: TForT(O\Yner)

i

}



f— —_— e e e e
\oic) _Fa3Tcall TCalcmlalOr::FortCreal.e(TOblecl; *8encler)

f

|

yoxc!  FasrcallTCalcemlal:or::P1nSCHek(TOblecl *8encler)

{1MEcH11->Tex1.ben81b(= =0) 8bo\\Me55a8e ("Eclk Tayéon8a 3omn
K1rH");

e15¢{

aral=1;

5—=FcIH1->Texd:;

Ec/11:1->Clear();

a=81l:rToFloal(5);

5=

1

yoM__ 161l TCalemlal:or:mcbCllck(TOblecl *8encler)
{5+="3"
EcH11->Tex1:=5;

yo!dl Ta5(callTCalculal:or::Ten8CHcK(TObJecl: *8encler)

{11(EcH11->Tex1 Een81:b()= =0) 3boxyMe33ae ("M Taw bl3oblay ab-
Toa"); elze {

5\¥kcb(aral)

{cabe 1:{b=%1rToFloal(Eclll :->Tex1), c=a+b;

Ec1K1->Texr=F1oalTo81r(c); 5="'";} break;

cabe 2:{b=8rrToFloal:(EcH1:1->Tex1), c=a-b;

EcH1:1->Texd: =F10alTo81:r(c); 5="";} break;

caze 3{b=8LrToFloal:Ec111;1->Texl); c=a*b;

Epkl->Tex1=FloalTo51r(c); 5="";} break;

cabe 4{b=81.rTorloalEcH1:1->Texl), 1F(b'=0)c=a/b;

EcH1:1->Tex1: =F10alTo81r(c); 3="";}

ebe Ec1l->Tex1:="raxra”™ no! bola oltaycH";} break;

b4

yolll__ 1a51ca11 TCalcmlalor:Bn'CHek(TOblecl: *8encler)
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{8+="T; EcllU1->Tex1=5}

M= -

yok! _Faglcall TCalcmlaNer::1kk1Clck(TOblecl *Sercler)
{5+="2"; Eclk1->Tex1=8}

yoM _ Fablcall TCalceulator: To'nCbek(TOblecl; *8encler)
{5+="4"; Ecb->Texr=5;}
yoic! _Faglcall TCalcmlalor::BeSbChek(TOb)ecl *Sencler)
{5 +="5"; Eclnl->Tex1=5}

Yo1c3 FaB/a/ TCalemnlator::01bChek(TOblecl *8encler)
{65+="6"; Eclb1->Tex1=5}

YOlcl  FastOal TCalcmlalor::EY1Chbek(TOblecl *8ercler)
{B5+="7"; Eclk1->Tex1=5}

yoM __ 1e6Icall TCalcularor::8akk12Chbck(TOblecl *8eniier)
{5+="8"; EcbI->Tex1=5}

yolcl  Fablcall TCalemlalor:To'ss12CINek(TOb)ecl *8encler)
{5+="9"; Ec1b1->Tex1=5}

yod faBlall TCalenlatOor::17°01Chek(TOblecl *8ericler)
{£+="0"; Ec1b1->Tex1=5}

yolll _ 561cal1 TCalenlator::0elCbhek(TOb)ecl *5Sericler)
{1F(Eclk1l->Tex1l.ben21b()= =0)

8bo\¥Me55a8e('Ecbl Tayclon bo‘Sb bo‘15s Miraw O5blraTtan');
el Eclk1->Clear();}

yoXl /Blcall TCaleulatOr:MTn5Chek(TOblecl *8erncler)

{1F (Ecb11->Tex1.ben8rb()= =0)

8bo\yMe55a8e(*Eclii Tayclon8a 50 k1rb");

ebe {atal=2; 5=Fclkl->Tex1; Eclbl->Clear(); a=8rrTofFloar(5); 5="":}}

Y0lcl  Fas3tOall TCalcnlatOr::AclclChek(TOblecl *8encler)



{
1AE<1Kl->Tex*ben£lb()= =0)

5bo\\Me58a8e("Ec1k Tayclonga 3omn K1I11');
elze {atal=3; 5=Fclkl->Texl;; Eclll->Clear(); a=81rToFloal(5);, 5="";}}

yoll 1611l TCalemlaror::01\Click(TObJecl *5encler)

{1rEc1lU->Tex1.Een81H(= =0)8boyyMe55a8e("Eclk Tayclon8a 50n Ki-
rK");

ebe {aTal=4; 5=1111->Tex1; Ec1k1->Clear(); a=s1rTofFwai(s); 5="'";}}

/U

\01d _ 16111 TCalemlaor:EcH1;1KeyPre55(TOblecl: *Sencler, cHar
&Key)

1((Key=>="0)& & (Key <="'9Y))

{8boNeMe55a8e('§on Kirk"); Key=0;e15e{P1n5->Enablecl=ral5¢e;}

yoXl fFaorcall TCalcnlator::BulonlCHck(TObJecl: *5encler)
{5=«-» +5; E<1K1->Tex1=5}}
/ST e eeas e

3. 8witla kalkmla(or <labrl
Mab5alan1n§ clakivin
CaS51mming 1llerles1

20.5'-raanr OasnnHnc <ladlabkl bolan.
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Buniia Ecllll Tayiioni8a 3on krclMacH. 8omlar 1m8Ttacbalar vblida
3kbsoncba In@ralarlll bo5156 oruall atal8a osb™NTlac. ArlFrellk atallar
T05 anfteHk atalMar 1u8ralarl wusrMa 5lcbuoncba 1v8Tablll bo515b
onall krllacll. Clear 1n8tabl Eclbl Tayclonlnl loralasb ucbun Xiztar
allacrl.

Oa5(ur koc/

#lnclcle <yclb>
#lclele <talb.b>
#incwmce <51nn8.b>
#lnclucle <61(Hob>
#mclucle <conlo.b>
#pra8ta bérstOp

#pra8ta packa8e(5tarl_1nw)
#pra8ta rebource "*.cl1m"
TForTl *fForTl;

clovble a. b. c=0;

An518rnng 5="'";

clasb Calce

{public: T1 aTal;

yolcl P1m3();

yolcl MTn5();
MaIc3 31y ();
\O1clA &AL ();

youd Ten§();

b

Calc 2;
\OlclCalc::P1n5()
{

AL
n=fFortl->EH11->Tex1.ben81b();
1IF==0)
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$bo\\'Me55a8e('Ec1k Tayclonga iion K1rming'");

elzxe

fatal=1; 5=Forrl->Ecbl;1->Tex1; a=5rrToFloa(5); 3="";
Fonnl->Ecll->C1lear();}

}

YOI3 Calc:M1nun5()

{

T o

n=forrl->Eclkl->Tex1.Een8rb();

[M(n= =0)

8bo\¥Me55a8e("Eclk Tayclon8a 501 k1niing");

ebe

{atal=2; 5=Fortl->Eclnl->Tex1l: a=8'rToFloal(5); 3="
}

|

\(’O]cl Calc:Aclcl()

Ir n:

n=Forrl->Eclkl->Texr.ben81:b();

I(N==0)

8bo\\Me55a8¢(Ecb1 Tayclonfa 5on kTbn §");

el5e

(atal=3; 5=Fortl->Eék1->Tex1;a=8!rTof1oa!(5); 3="";

__FBlcall TFortl:TFortl(TCoTponenl* Owner)
; TForT(O\"ner)

{
}

*/
yoX Calc:01\Y()
{
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Thm

n=Fortl->EN11->Tex1:beng§1b();

1Ar==0)

8bo\¥Me55a8e('Ec/1 Tayclon8a 50n Kar111n8");

elzxe

{atal=4; 5=Fortl->Ec11->Tex1; a=sirTofioai(s); 5="";
forrl->Ecll1->C1lear();

}
}

yoXlCalc:Ten§()

{

1F(Fortl —>E(L1-> Tex1.Een81b()= =0)
5bo\yMeb53a8e("M1T1aT bl3oblay!!l"): el3e

{

3\\'mcb(atal)

{caze 1{b=81rToFloal(forT I->EiM1->Texl),
c=a-+b; Fortl->Ec1:1->Tex{=FloalTo51r(c); 3=" ",
} break;

case 2:{b=51rToF 1loal(fFort 1->Eclll 1->Tex1),

c=a-b; Fortl->E<ll1->Tex1=F1loal:To51r(c); 3="";

} break;

case 3:{b=51rTofFloa(forT :=>EcHN->Tex1),

c=a*b; Fortl->EcNN->Tex1 =Floal:To8rr(c); 3="";

} break;

case 4:{b=81rToFloaT(Forrl->EcHN->Texr);

1(b'=0)c=a/b; Fortl->Eclkl->Tex1 =FloalTo§Lr(c); 5= ";}
elze fortl->Ec111:1->Tex1="Kol8a bol3b T TK T eTas";}
break:}}}

a3lcall TForTl:TFortl(TCoTponenl* Owiner)
: TForT(O\¥ner)

{

}
yokl {alcall TForTl::BumonlCHck(TObJecl *5encler)
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l

5+-"1"; EéK1->Tex1=5;

yoXl TabXcall TForTtl::Bullon2Crlck(TObJecl *5Senéer)

{
5+="2"; 1:1->Tex1=5,

yoM __ I/Bleall TForTtl::Bul:1on3Crek(TOblecl *8ericler)

{
5+="3" Eclnl->Tex1:=S5;

YOIcl  1eflcall TForTl::Bulon4Crck(TOblecl *5encler)

{

5+="4"; Ec/IN->Tex1=5:
|

yoXl Tasrcall TFortl::Bnllon5Crck(TOb)ecl *8ericler)

{
5+="5" Ed1|:1->Tex1=5;

\oic!__ 18111 TForTl::Bullon6Crick(TOblecl *8enicler)

{
5+="6"; Ecl:1->Tex:=5:

yol(l f&blcall TForTl::Bullon7Crick(TOb)ec! *5encler)
5

5+="7": Ed111->Tex1=5;

r

yok!__ fa3Tcall TFortl::Bu«on8Click(TOblecl *5encler)
{
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5+="8"; EclU1->Tex1=5;

yoXl Tasrcal/l TFortl::BlUon9Clck(TOb]ecr *8encler)

5+="9"; Eclkl->Tex1=5;

yoXkl f&5lcall TFortl::Bunonl1Crick(TOblecl *8ercler)

2.P1n5();

yolcl T[ablcall TForTl::Bumnonl2Crick(TObJecl *8encler)

2.M1nun3();

yoi__ Fasrcall TFortl::Bnllonl13C1l1ck(TOblecl *8encler)

2.AcKL();

yoic!  FaBlcall TForTl::Bnllonl4Cck(TOblecl *8encler)

201y();

yoic! _ FasrcaH TFortl:Burnonl5C=>1ck(TObJecl *8ericler)

{
2.Ten§();



1F(Ecb1:1->Texr ben§1:b()= =0)
8bo\yMe55a8e(Mcl1l: Tayéon bo3sb");
el5e Eclbl->Clear();

}
/-

yok1__ Fasccall TForTl::Ecb11KeyPre55(TOblecl *Sercler. char &Key)

T({((Key >="'0"&&(Key <=9"))
8bo\\Me55a8e("8on K11"); Key=0;

}

I e e

Oeblnrcla OY 3 Tkowyabanckn ken8 loclaladid MaSalanTt8 la-
ToTMa 5TF YOmablcla claAlrl wrllch. Bu 1abalanl ocldby SIrFl 1a1al-
Tabclan bat aral8a 08b1M% TUTKIN ecb. ATTO OYO 1tkonlyarlartl
oclLi6b Ta”*3acbéa bu 1kb aTal8a 05blrlch.

4. 8onlannne EKCK ya EK1Bw1l (op!$bnl o‘r8aCuycbl (renajor
rasrur

Sonlaming EK11K ya EKYB w blboblasb eletenlar Taretabkacla
TublT abarlyar kaBb Uflacb. EYar cleyarb barcba anfTtebk arallarcla
loyclalaniach8n webuncbalarclan bin.

8buriclay bo‘1sabaTt bazi rarllarnikelllnb of1a T12:

1) EK11B(a. b) ¢3b a \a b 5onlanw'ng nalliral boluycbllan 1dbiclan
011n8an en§ kalla 5on8a ayblach.

Mazalan, EKYB(12, 16)=4

buncla 12 M8 bo*1unycblan 2, 3. 4. 6. 12,

bsncla 16 n1n8 bo‘luycblan 2, 4, 8, 16

2) EK(KX (a, b) cleb a ya b S0marl karra/l bo‘18an en8 Klcb|k 30n8a
ayblach.

Ma5alan, EKuK(12. 16)=48



bunéa 12 wn8 karralllarl 12, 24, 36, 48. 60;
bun6a 16 wn8§ karralllarl 32, 48, 64. 80:

EKLWI C ya EKE1B LlU3buncbas! ka3r S0mlaml uo'Sh15 ya ayT3b kab|
Talewallk arallarnl bajarlsbcla Tmb 1T abatlyal Kasb uflad/l

EFTuTan ol8ancla. bu InSbuncbalar512 eletenlldr Ta(etaHka nyo]-
lanTta8an bo‘lar ed’l. Bunéan (asbuan wvlar olly Ta(etallkacla bat LW billk
lar8a e8a.

Oclal”a, blror benl8an 1kdl1a3on EKb'B ya EK 1 X 1 h{op15bT 0‘r8anlsh
mcbmnn ko‘p Tasby yl™b kerak bo‘ladl 5bu ban blr8a, by tabb™Mlarnlng
ro‘'§‘n yokl molo'§rl&lnl {eksbH"b LUrmycbl m3tOr yokl o‘ainycbl rarur
bo*1a/l ASar o‘umYcblar ina yok1ikklla, Tabalalar 101ayok1301abo‘15,,
b mkonwyar ckrajgblcla TU TKT. ATTO o'umycblar 5ol 100 1a, T15011ar
501 100 1a bo‘13a, bunclay Bbniatal8a 05b1rlsb T TKT bo‘lraycll yoki
51MaH8a ka&l1al bo*1taycrll.

Ho21rcla Sbunclay 5151eralar Tay” MEKK Ta5alanT8 10°8'r1 yecbl8anll-
81 ayloTalik raylahcla aw MkT:b| claslurlar 5151erabl Taylucl.

1kkHa 50n ya aTtal (a3ocllity lanlan5a, nalyanl loyclalanmycbl kKil113a,
rnalya 10'§‘n yokl notO‘8‘r1 ekanM§1 amluloYchbl claSur LW2156c1an 1bo-
ral

Oa5LUMm1ng nturwy ko‘nw3sb| 20.58-20.63-rabtcla berl8an.

las14

1ge13
BuHonl Bu(lon2
resoce "B’
*arill/
}l‘/l]. a,b, 11-Qmx»0, C2Q -y

__rabcall Tromk: Thor<l (TG e C* Qre)

20.58-raHn. Oa51urnlng <la51labla bolarn.
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» V |5, ]
BPsSm , IR e

Ekunb(50,5) Eknk(87.45)

1 abel2 babel5
babeO 1216
BuMon! Buiton2 |

e pove. ... .

ﬂ__reaaxl_'oe " CIET
Jr B HI=0-, 20
" £2pfcal]. TrorrL: : Trori(TCoTporeris* OrEr)
V- -

20.59-raaT. Oasllr ba™arf]sbT lnuy na\balcla8l bolall.

6— - 3+
BEFLSAR T x eaaLniTos i

,knb(50.5) 5 Eknk(87,45) 190] n
labe\2 babel5
label3 babel6

Buiion! Buiion2

resoree ,<IAET’
*orrl;
}75 abbl=0mM=0£2-9r2€

e faafall Troml: : Tramd (TCoparer ™ Qvie)

20.60-ramn Oaslwur ba)ar]N5blnlng nma\balclagl bolall.
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Knb(57.35) | Eknk(87.62)
To'a'n |ayoblar 6onl=0 To'a'rllaYoblar 50M)=0

Molo'g’n "Yoblar 3on!=1 Moka'a'n )ayoblar 6on!=1

Buiionl Buiion2
TPT KOn pﬂCTﬂTeTﬂIE;I'I'L rl"II'I —

*orrl;

]1/7« a,b, 11=0, r.1=0,C2=0,n2=0;

farfcal1 Trorm : : TFor! (TGupaei* Que)

r!
LULLILLa/ L

20.61-ra5T1. banur balarl115b11M8 na\baic)a81 ltolan.

1knb(57.35) 1 EKUK(87.62) 620
"o'a n Jayoblar 5at-0 Ta'a'n )ayoblar eonl1=0

~olo'nn |ayoblar eonl=1 Molo'a'n Jayoblar Horu=1

Buiton2

W TA T ATSITT T T——
resonree "*clamm
*ortl;
a,b,E1I=0M=0£2-Q =)

a0
__faafon]l TForT: rifam(TCawporeB* OYe)

Buiionl

20.62-rat) Jabuwr bajarl11561MIE na\balclagl bolar.



Eknb(r33) | Exknk(62.45)
To'a'n |ayoblar 201=1 To'a'n Jayob!ar 50LW-0

Molo'a'n Jayoblar 3onl=1 Molo'a'n |ayoblar 30T1=2

Buiianl BAiNa?2

(T H
eoaee *Ccler

: o,
JLAn H-g2ar2a

20.63-rasT1. Ba51ur ba3arl]|5b1nT§ reybad<la8l bolall

#rclucle <ycl.ll>
#pra8ta Mr3tOp
#1ncluée "1)nk1.b"

#pra8ta packa8e(5tarl_tK)
#pra8ta resource "*.clin’
TFortl *fortl;

mm a, b, 11=0, n1=0,12=0, n2=0;

__Fasrcall TFort1:TFortl(TCoTtponenl* Ouwner)
: TForT(O\\T1)er)

n1eknb(tl al,im bl)
{1 x;

\yblMe(@l!=b1)
{Na1>bl)al-=bl; x=al;}
IFal <bl)pl-=al; x=bl;}
rellrn x:}
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wTeknk (1T al,im bl)

{T1 X%, a, b; a=al; b=bl;

\yblle(al!=b1)

{1r@l>bl)al-=b1; x=al}

el <bl)pl-=al; x=b1;}'

} rewrn a*b/x;}

Yo1é _ Faarcall TFortl::Ec1K1K.eyPre55(TOblecl *8encler, cbar &Key)

'.EF (Key= =13)

{1F(&rrTolnl:(EclKl->Tex1l)= =ekub(a. b)11 ++; e)5e Nl ++;
Eabel2->Caprl0n="TO‘ET1 )ayoblar 50T="+1nlTcb1r(11),
babe13-> Cap11on="Ne (0'§‘n Ja"*oblar so111="+1n1To81r(nl);
BulMonlClck(Gencler);}}

yol(l 1a61call TForTl::Bulonl1Crick(TOblecl: *5encler)

f{EcNN ->C1lear(); EcM11->Focn5ecl();

a=rancloT(100)+1; b=rancloT(100)+ I;
babell->Caprlon="Ekmb('+1n1To81r(@)+", "+1wTo81r(b)+")";}

| E— R
yold fasrcaH TForTl::Bunon2CHck(TObecl *8enc3er)

{

EclM12->C1ear(); Ec1k2->Focmb5ecl();

a=ranc!ot(100)+ 1 b=rancloTt(100)+ 1;
babe14->CapHon="Ekuk(" +1nlTo8rr@+"," +11To81r(b)+")":

yold [&Bliall TForTl:Ecl1:2KeyPre55(TOblecl *8encler. cllar &Key)

1

1AKey==13) {C @EUrTolnl ([EclH2->Texl)==ekukK(@, b))*2++; ebe
n2 ++;

babe15-> CapHon="To‘§‘n Jayoblar 50/M="+1nrToSr(12);

Eabel6->Caprion="Molo£‘n |ayoblar 501—"w 11ITO81r(N2);

BulMNon2CHck(8encler)}

5. Bulmn 50nlar nkA/la anlfteHk aTtallar balarsbni o‘r8aivncbi
1renajor cla5ivr irl$b

Bullln 50nlar v&licla anlfteHk atal balarf18ancla Mosl bo‘18an narya
yana buwn 5onlarl:oplarl8a 1819 T1 bo-110811021T. AK5 Molcla, bu atal-



lar bulvin 50nlar wsHia bajarM8an atallar 51rabl1& k1lrtaycH. MaSalan, IX-
Myony Blvn sonlar yi8‘ancHs:, aylrrasl, kopaylta5l bulvn 3om bo‘ladl
ATTO bo‘HmTa5l bauiia bmnéay xuloba ulla olTtayrt2. By 1uSbuncbanl
TaletaHk Hicla bulvn Sonlar 1o0plarl bo‘H3b ataH8a wbbalan yop™a eTas
Ceb LBbmMAISb TN TKT.
Mabalan. 1) 1+2=3
2) 1 2=41
3 1-2=2
4) 1/2=05
Barcba nmalualar oxirg§151cian 1a5harl bullin S0mlar 10'plart8a 1e815:H.
OeTak bullln 50nlar wHéa arllTeHK atal baJarayol8ancla bo‘Hsb
ataHclan nyclalanaoiray T 12.
8bnn8a Ko‘ra, aniineHkatallar, azoan, ~0‘5b13b, ayl3b yako ‘payll15h
bo*lacH
Qclalcla, blror anlfteHk atalnl o‘r8awbb ncbun ko‘p Ta”bs NLUsb kerak
bo‘ladH 8bw bllan blr&, bu Tabbularnlng 10°8r1 yok) no1o0'8rll8ih lex-
3barlb Wrnycbl mn3ioz yokl oM ych! rarvr bo‘ladH A8ar o‘umycbllar bkla
yok11kk1la, TaSalalar 101ayok1301abo*15s, b 1Tkonlyal claraleblvaTtn T -
KT. ATTO o”unycbllar 501 100 1a, Tl3ollar 3on! 100 la bo‘l13a, bunéay
13bniaral8a os™”3b T TKT boUTaych yoki51{a118 kalolal boUTaych.
BaSLUM1n8 utnTly Ko‘rims:l 20.64-20.67-ra5tlarcla benl8an.

a» b~ N @y 3oe|sion Wl Bia]  Amev|urGnk| decel| (huil Ba
313010 n VEH& *®A M~“*a 4

J Bt
b T50M1=  babel
iR M5OMl=  1asl?

o 54
]‘1 ————— mf, CbEAB | CHO5EI MAKE 1

20.64-raw. Oa3wr balanH3bTirfr clagllabxd bolall
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F¥ e Faed o ex A U xdde <

=
o W'y &~ [E ~ 51amalc) (AcXK cnal! nan32 | 5y5(eT! OalaAcee8r! Oa>aConlrck 1iibExorer? : Oa(@5nao| BOE
050 ~ -1l 4 3B1% *wonnNtTIr n
fFortl
95 + 19 - 1
T_501\11= 2
M_50M1= 6]
CbEAH C1_O0O5E
20.65-raart. [);bun' ba™anHMH: 111w na\baT(la£l ko la(l.
~N ypTT %
F-e 5e3 = ~en ='g;ex £y’ *0-2c-rr: faa;=s5e 1ac-5 "co. <i"nre; »!
c 1y 63 WP~ N V1 @  5andaro |Actonar ‘aind2 : S«l*ri-: 03l Acce-r-K Oa‘a Gu>iro(: iibEaae : Oala3nao’ FOB
1 3»3 75 3 -1l $ 9 br % A DKM W @ X » i 1 *** 1

o5 + 19

T 50M1= 2
M_50M1= 0
C1_EAB cCt 8E

20,66-r7T. MaBTr b nlW bTw e na\banla8l bolan.
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T_30M1= 3
N S0M1= 2

CbEAB C1 O5E

20.6 -raxw. Oa5lvr ba”anM3bTwe na\ ba[11a81 bola(l.

ba8(:nr kocrll

#1lnclncle <yc!l.b>
#pra8ta KérslOp

#lnclv<le "nnklb”

#pra8ta packa8e(5tarl:_1M1r)
#pra8Tta resource "*.cbT1"
TforTtl *fForTl,;

ImTa. b. «+=10. n-0;

clomble c;

__ TasTcall TFortl::Tfortl(TCoTponenl* O\yner)
: TForT(O\\'ner)
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ioh’L_Fasrcal'l TFonnl::Bunon2ClMck(TOblecl *5encler)
EclM13->C1lear():

a=ranc3oT1(100); b=ranclot( 100);
Eclnl->Tex1=1n1To51r(a):

Ec1)12->Te\1=1n1To81r(b):

cl=ranc!oT(3):

5\ Lcb ()

case O:fc=a+b: babel5->Caplion="-": break:}

ca8e l:{c=a-b: babel5->Capllon="—": break:}

case 2:{c=a*b; Eabel5->CapHon="*": break:}

/Ycare 3:{c=a-b: babel5->Caplon="-": break;}

M-........ ettt et eea et eetaeeaetatetatetaeeetens aeeaaeeaeeeaeeeaanaenns

\cl la&lcall TForTl::Ec11r3KeyPre55(TOblecl *Senicler. char &Key)

Bulon2->EnaYecMabe;
F(Key= =13)

/

»

H'(c= =81rToFloal(EcM13->Tex1))
| +7; ebe N- +;
babel1->Capllon=1n1To81r(1):
babel2->Caplion=1nl1To$1r(n);
Bulon2CHck(8encler):

m

I

yoXl_ la$lcall TFortl::BuMonl1CHck(TOblecl *5encler)
(EcH11->C1ear();
Ecln2->Clear():
EcH13->C1lear():}
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ycuc! _ Taslcall TFonnl:ForwCreal:e(TObJecl; *8encler)
{rancloTt12e(): babe16->Capl10n-"=";

6.0 ‘N bekb o'y!In Va8lurinl Mix~b
OaslUr 1Terley3! \la kod1 (20.68-20.72-ra3).

K — e 14w
w1~ »l iia *BB -3
"
————— aib
[/ — ———— -_—
Hrclde |
Hrdlate prikl-b'
l}haue ** AE&T
Ip 22 zayt xar. M1
. X 9 )
A4 4),
FaafAl1, 2o 1T - C Qre)
- . TFoT(@Ger:
20.68-ra.uT.
S 1y >m k %« 3BT 3rxw ‘@ Anb» »a | -
3¢ -8 P22 * M- >MU>*» Y 11| ~»[PUA<<e<uyu*»~[<10C 'e-=.! mmm] MMC«H namima(«|
N33 3 =>-11 ac * 2
ree*in W v ?2._ LAl 4»a wm
[ — 1
p3« - - _
1 | #11101niic <ycl-b> ]
ilrlclvae <51 0l11b.b>

|#praata bclr5l:op

1 ;#1nc] ack;
1//

|#praata package (3tarC 1nlC)
*? | ;#pragra reaource " *cllt"
"1 1 ITFortl *ForTl;
Anb a[1.61;
m ;31Ming 3 14| [41;

1 .1

£asbcall Tforwl:: TForral (TCoraponenxx Owmner)
: TFort(Omner)

NasENAaansunn!

2469-rcwn. Oabllr balarlH& Innl5 c(a511abkl liolam

473



& Fonul N 4 2

b*B'nl

20. O-ra$t. [)akwr ba~arlay WS

474

nanballlaa! lo lal|.

[13

Forwil >K”BA31
B "

1 10 2
7 3 15
4 5

6UB(LJL

20.71~raw. OaxIn' baJanH5b1M1M2
na\balclacllo lau.

20.~2-ranT. OablUr balarl~blMlna yakunl> bolan.

JaBlUr koMl

)/ T
#incwmcie <ycl.b>
#1clucle <srcllb.b>
#pra§ta bclr5iop
#incwce "Ynk!.I"



Moo e i

#pra8ta packa8e(3tary_1iMm)
#prapgTa resource "*.c11lt"
Tfortl *fForTl,;

11 a[16]:

$lnn£ 5[A4]4];

V4

_ TaslcallTFortl:TFortl(TCoTponenl* Own ner)
: TForT(O\\:ner)
{yo Xl1ek5H!1'():

}

Vold  SERlcall TForTl::BI1B1n1CHck(TOb)ecl *8encer)
{

' 1] k

bool bor;

ranclo 1 12e():

lor (1=0; 1< 15 1-+)

{clo

[bor = 1al5e;

K =ranclot( 15)+ 1

lor0 =0:) <Ll]1+9{

1¥(k = =a[)]) {por=1:rue: break:)
4

\ybJle(bor);

a[l] =k;

} k=0:

for (1=0: 1<4: 1+-) {

1r (1=0:) <4; |1-4) {
$0->Cell15[lLl1]=1nrTo$1lr(aK]);
K++:



youd  Tasccall TFortl::5C5eleclCell(TOblecl: *Sencler. T1 ACol,
A Ko\

bool &Can8elec*)

{

1F(B8C->Cell5[ACol]JJAKow+1]=="" & & Ado" =3){

5C->Cell5AC aljJANo\y + 1] =5C- >Cel15[ACol1]JAAoLu];

5C->Cell13[ACol][Ao\y]="

}

(A K o\¥ I= 0)

{N8C->Cel15[ACO1][AKO\y-1]=="") {

5C-> Cel13[AC0o1][AAo\y-1] =50->Cel15[ACo1][AKoLu];

5C-> Cell3[ACol]JAKo\y]="

1

1F(ACol!=0)\

1r(5C->Cel15[ACo1-1][AKo\y] =="")

{5C->Cel13AC01-1][AKo=>¥] =50- >Cel113]AC0l1][Afoaa];

5C->Cell13[ACol]JAAo\y]="";

1

XF(5C->Cell13[ACo1+ J[AKwy] =="" &&ACo01 =3

{50->Cel13[AC01+1][AKo\y]=5C->Cel15[ACO01][AKO\Y];

50->Cel18[ACol1]JJAKom¥]="";}

leksblr():

}

yok! TFortl::1ek3Mr()

{

Il | K;

for (1=0; 1<4; 1++) {

For (] =0;)<4;1+ +) {

k=0;

1r(60->Celk[x]D] '=3WM){
K=1,

break;

}
}
}



W' (k= =0) {8C->Enablecl =LlI5e; 5bo\yMe53a8e('512 yn1E T8 121»);}

N

Y013 Tlasrcall TForTl::FortCrea*e(TOblecl *5encler)
5

I k=1

Mor (11 1=0:1<4;1 ++){

for (1m] =0:1<4;]++H){

5[10] =11To81r(K);

K++;

y
1

8[3][3]=";
Mo — s — e —

20-bob bo‘\icMa wrollar

1nler&y5uwing, clebrlascla8l o'rni
OYO \a \12va1 kOTpOneTalar.

Y 12na1 KoTponeTabr pawirab.
1mlery5n1ng a5061y oyriasl.

Oa5*vr kod/ TvKarrdrl.

ObyeMar T15pektorl oynabl

Borlanin C++ Buulller 6 Irlerfey5L
MenyunT£E /e buynularl §livbl
Terkor LLUSTalar.

Projec: buymauurl Survibl.

~e\\'MeT5 Tmlouo! oyrabl

Cwv5lor W8Talar Snrvibl.

Help (Yoréat) buyriulan Sammiln.
Oebm8 rm2rasl.

TracelntO (F7) ooblyeb M vbhATring
Kotponentlar palreS11l otnamsb.
Buyri™Mar paHIrabl kotek51 Teny vBL
Oe518ner SablFabImIng En\ rronTeni OprlOB boTTH.

EBREBoow~NoutrdrwNnp

R

BREBG!
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SRRXBNRBB

N

PEBBYE HRBERBBR

P8 BHI56GRBN

Kor/leksX Tenyun oyriaS1.

Koii Tnbarriri oynasl.

Y 12man ya noylrvial kotporenlalar.

LU Kk 1b barcba obyex{larl.

KoTtponelllalar8a propernes xv5u5lyallanu o‘tallShb.

KoTtponella ToMyarl.

TEN1 ya Thabel koTponenlalarnté o‘x5babbl181 ya Faan.
5beckBox ya HAa/loBullon kotporenlalamlng o‘x5babbH81 \a faru-
ars.

TOrompBox ya TKac31oOrovp kotponenlalarmlng o‘x5baSbH81 ya
fanan.

TPanel \a TOrompBox kootpornenlalarwng o‘x5basbH81 \a FalMarl
TMeTo \a Thabel kotporienlalaming o'x5basb81 \a faMarl

MeT5 xBElyal1Mng labnn.

OnCrIlck Yougabl

TPa8eConlrol koTponellawna Toblyaii.

TEc1k ya TArobECLU kotponenlalalllirg o*x5baSbH81 ya fFar™arl.
T151Y1e\y \a T1ta8eb151: kotporenlalamlng o'x5babh 181 \a faMarl
TOrompBox ya THacboOromp kotporienlalamlng o‘x5babhii8l \a
{aY1an.

Tnp3o”n kotponenlalarmlng 1311\l Fasan.

THolKey koiporen1a51ing 15b1aHM15b1n1AvsSbmnnnns.

OnAciiyalye Yorea5l.

OnMowvbeMoye Yo"es51

. TB1®1n \a T5eecllulMon kotporellalarnlng o‘x5babb18l ya Fa™an.

T81Nn8Oncl ya TOra”™Or”™ komporenlalarding o‘x5baSb181l \a
£aru\an.

HT1ta8e kotpornenla5l ToblyaH.

T8crol1Box kolporenlabling 15-1aH By

. TtabkEc1W ya TECMN( kotponenla51Ming 15:-1aH Bl LWSbvnHrng.

TYeyel koTponenla5TT§ 15blaH Bb1n1IvsbinHrNS.

Opiion5 x5151yaH.

Plcuwre obyekr xv&/Blyarlarl

1&1reaT ya o&rreat 5lrvarl obyekH.

8aye01alo8 \a Open0lalo§ komponenlalamling o'x5baSh181 \a

fanpars.

. HT1T1a8e kotponerabliillsg 15:-1alllkb1

T8crol1Box koTtpornenlalanung 15:-1aHBh1 \a lanflarl



BREBBBIFHIBA

TwaskEcr ya Te111 koTponeTtalarnlne 13:lallblll ya farslardl
TYeyel koTponerastTé 15:1a TELIM1ISH/ATS,

Op110r5 xn5n51yall.

Picluvre obyek! xvB/Blyallarl

Oraiik kotponelllalar.

CelPaleevie obyekn TerocH.

Caryab xB/Blyallarl

TBkTap $T1i obyexkllan.

Tta™KEcLU \a TECH: koTponetalarning 15:1alllBy] ya Sarudard.
TYeyel koTponeTta51Ming 1561alli15611 LHSbuTlrns.

Opvion5 xB/BIN\all

Pklure obyek! xG/6lyallarl
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