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Kupum

Mamemamux  ¢usuka — 0y @usuk  xooucarapHume
mamemamux Mmoodennapu Hazapuscuoup. by daH MaremaTukara
TErHIUIA OYIMO YHUHI XaKUKATIUK KPUTEPHUSICH — Oy MaTeMaTUK
ucoornup. bupok, cod wmarematuk ¢dannapgaH Gapku IIyHIaH
noopatku, wmareMaTtuk ¢usuka (¢GaHu QUMK MacajaJapHU
MaTeMaTHKa Japa)kacujaa TaJKWK 3TajJd Ba HaTIDKalap Teopemasap,
rpadukiIap, KaaBaaiap Ba Xako30 IIakiapaa vudojaiaHaam, xamJa
¢u3uK TacaBBypJiap XOCWJI KWiIMHaAW. MareMmatuk (U3HUKAHUHT
OyHAall KeHTr MabHOJA TYNIYHWJIWIIN YHTa MEXaHUKAHUHT Hazapui
MEXaHHWKa, TUAPOAMHAMUKA Ba OJACTUKIWMK Ha3apusicu Kalu
OVIMMITAPUHUHT XaM TabIYKJIUIUTHHI OUIIUpPAIH.

Hactnabku maremaTuk (usnka Mmacanaidapu auddepeHumran
(uaTerpo—nuddepenunan) TEHIJIamManap yUyH yerapaBui
MacaJlaJlapHM €uuIlra OJuO KenuHraH. by #WyHamum xnaccuk
mamemamux ¢uzuka TPEIMETUHU TAIIKWJI 3Taad Ba XO3UpJa Xam
Y3UHUHT MYXUM aXaMHUSTUHU cakjaad TypuOau.

Knaccuk marematuk ¢usuka M. HeroToH naBpuaan Ooriad
¢u3MKa Ba MaTeMAaTUKAHUHT Mapajijiesl PUBOKJIAHUIIN OuiaH Oupra
puBoxianu6 6opau. XVII acpuunr oxupnapuaa auddepeniman Ba
unterpan xucod (M. Heroton, I'. JlelOHuUI) sipaTUiIAM Ba KJIAcCCHUK
MEXaHUKAHUHT aCOCHil KOHYHJIapU, Xamja OyTyH oJlaM TOPTHIIUII
konyHu (M. Heroton) udona kununau. XVIII acpga top, crepxens,
MaSTHUKJIAPHUHT TEOpaHMIIM, XaMJa aKyCTUKa Ba THUIPOJIUHAMHKA
OwiaH OOFIMK MacalaJlapHU YPraHWIl Y4yH MaTeMaTHK (PU3MKAHUHT
ycyimapu makiiada oonuianu. [IlyHUHTIEK aHATUTUK MEXaHUKAHUHT
acocimapu (K. Hamamb6ep, JI. Ditnep, . bepnymnu, XK. Jlarpanx, K.
I'aycc, II. Jlammac) spatwrmu. XIX acpaa marematuk ¢u3HKa
yCyJIJlapu  HMCCUKJWK  YTKa3yBYaHIMK, AP Y3Us, DIACTUKIHUK
Ha3apusICH, ONTHUKA, DJJICKTPOAMHAMUKA, HOYHUBHMKIN  TYJIKUH
*Kapa€HiIapy Ba XakKo30 Macajajap OuiaH OOFiIMK OViraH sHTH
pUBOXJIaHUIIUTa Spullay. [loTeHImamuiap Hazapuscu, XapaKaTHUHT
TypryHnauk Hazapusicu (K. @ypwe, C. Ilyaccon, JI. boasuman, O.
Kommu, M.B. Octporpaackuu, II. Jupuxne, Jx.K. Makceemn, b.
Puman, C.B. Kopanesckas, J[. Ctokc, I'.P. Kupxrod, A. Ilyankape,
AM. Jlanynos, B.A. Crekinos, JI. ['uns0ept, K. Anamap) spatuiau.



XX acpra kenu0 KBaHT ()U3MKACU Ba HUCOMIIMK Ha3apUSICUHUHT
MacajaJiapv, XamJla Tra3 JWHAMUKACH, 3appadajapHUHT KY4UIll
Hazapuscl Ba IUla3Ma (PU3MKACUHUHT SIHTM MyaMMOJIapU XaMm
MaTteMaTuK (pu3nukara Kupuo KeJju.

Knaccuk matemaTuk Qu3ukaga yd XWwi THUIJIaTd COJJIA
mapdepennman  tenmiamanap — Ilyaccon  (xycycan  Jlamac)
TEHTJIaMacH, HCCHUKJIMK  YTKa3yBUaHJIMK TEHIJIAMACH, TYJIKWUH
TEHIJIaMacu OuiaH OOFIMK OYJIraH xap Xuj Macajajap ypraHWiras.

KBant  mexaHmkacu  Ba  SAPOBHM  DHEPTrETUKAHUHT
PUBOXJIAHUINIKM OWJIaH MaTeMaTUK (PU3UKAHUHT SIHTH TUIAArH
TEHIJIaMaJlapy Ba 4erapaBuil macanaiapu mnanjgo Oynau. bynap
Katopura TYIKMH ¢QyHKnusicu yuyH [Ipéaunrep TeHrnamacw,
cranonap Illpénunarep TeHrinamacu, I'enbMrosibl] TEeHrjiaMacu Ba Oy
TEHIJlaMa  Y4yH 3ommepdenba HYpJIQHHUIII HIapTIApUHU
KAaHOATJIAHTUPYBYM Macaja, HW30TPOIl COYWIHII YYyH 3appadajiap
KYYUIITUHUHT OUp XWJT TE3JTUKIIA TEHIJIaMaCUHU KEJITUPHUII MYMKHH.

by macananapHu TaAKUK STUIIAA OJINN Ba XyCYCHIH XOCHIIAIN
muddepeHman TeHTIaMaiap Ha3apusICcu, WHTErpaj TEHrJamanap,
BapUaIlMOH XHC00, (QYHKIUsIap HazapusicH, (QYHKIIMOHAII aHaJM3,
ODXTUMOJUIAp  HazapwsiCH, TaKpuOWii ycymiap Ba  XucoOJall
MaTEMaTUKACH aCOCUN MaTeMaTUK Kypoi OYIu0 Xu3Mat KUIaIu.

XX acpna kBaHT (DU3UKACUHUHT SHIA OYIUMIIapu: KBaHT
MEXaHUKacu, KBAaHT MAalIOH HAa3apusiCH, KBAHT CTATUCTUK (PU3UKACH,
HUCOWMWIWK Hazapusacu, TrpasButanus kabu (A. Ilyankape, /.
I'mas6eprt, 11. Jdupak, A. Dunmreitn, H.H. boromo6os, B.A. ®ok, .
Mpénuurep, I'. Beinb, P. ®eitnman, Jx. ¢don Heliman, B.
[etizenOepr) OynuMmiap maino OYimu. By XonmucanmapHu YpraHui
YU4yH KYJUIAaHWIAQJIUTaH MAaTeMaTUK Kyposulap TYIUIAMH CE3UJIapiu
paBuIAa KEeHranau. MaTeMaTHKaHWHT aHaHaBHM coXajlapu OujiaH
Oup KaTopjaa oreparopiiap Hazapuscu, yMymJjamrad (yHKIUsIap
Ha3apusICH, KYN KOMIUIEKC Y3rapyBUWIM (PYHKIUSUIAp Ha3apHUACH,
TOTIOJIOTUK Ba ajiredpauk ycyJjjap, COHJIAp Ha3apusCH, P—aJIuK
aHajgu3, AaCUMIITOTHK Ba XHCOOJall yCy/ulapu KEHI KYJUIaHWIa
Oonutaan. DJEKTPOH XUCcOOJall MallMHAJTAPUHUHT Tauao Oynuiu
Ownan Oaradcwn Taxawil KWIMHAJAUTAH MaTeMaTHUK MOJICIUTAPHUHT
Kyna ~ Myxum  cuHbimapu — KeHraiun® — O6opau.  XwucoOmarn



SKCIEPUMEHTUHU YTKA3UIIIHUHT peajl UMKOHUATIIAPU Tala0 OYJIIu.
Macanan, atom OOMOACHHHMHI MOPTIAUIMHU MOJACIUIAIITUPUI EKU
aTOM  pEaKTOPUHMHI  peajdl  BakT  MaclTaOuJgard  WIIWHU
MOJEIITAIITUPUIT MYMKHH OYJiau. 3aMOHaBUW Hazapuid (Qu3nka Ba
3aMOHABUM MaTEMaTUKAaHUHI OyHAal HMHTEHCUB Y3apo TabCUpHUIA
AHTU COXAa — 3AMOHABUU MamemMamuk ¢u3uka WAKITIAaHIU. YHUHT
MOJEIIJIapU XaMMa BakKT XaMm Ju@depeHuuan TeHIIamManap y4yH
KyWWIraH 4erapaBuil Macajajapra KeJlTUpUJiaBepMaiian, Oanku
aKkcMoOMaJlap cUcTeMacH Iakiujaa udoaa KuiauHaau. MartemaTukaza,
alHUKCa FeOMEeTpUsIa Ba TyIUlaMJlap Ha3apuscuAa aKCUOMAaTUK YCYII
aH4Ya OJAMHAAH MabJyM 3Au. Xap KaHJad akcuomasiap CUCTEMAcHu
cuHrapu, OyHAall cucTeMa Kapama—KapIIWIUKCHU3, OOFIMKMACIIUK,
KYpPWIYBUAHJIMK Ba TYJAJIMK TajJaOJapUHU KAHOATIAHTUPHUIIM KEpak
oynau.

XX acpra kenu0 Hazapuil (QU3MKAHUHT puUBOXKKIA Oy
teHaeHusaan 1. lupak saxmm tymyHmau. Y 1930 bwnparn y3
MaKoJlacHJla Hazapuil KUXATAAH TMO3UTPOHHUHT MaBXKYJIUTUHU
atnu. Y Kyhdupmaruda €3amau: “OXTUMON MEHUHT (UKpUMUa OyHAan
y3JyKCU3 a0CTpaKTIIall kapa€Hu JTaBOM 3THO Oopaau Ba Kela)kakaa
(UBUKAHUHT IOTYFU Ky Aapa)kaaa y3JIyKcu3 MoAu(UKanusiaiira Ba
MaTeMaTHKa acoCHJla aKCMOMaJapHU yMYMJIAIITUPHUIITa acoCiIaHTaH
oynanu”. Hazapuil ¢pusukanuHr keduHru tapaku€tu I1. upakHuHTr
dbukpnapunu TYna Ttacaukiaad. byHra EpkuH Mwucon cudaruaa
Hazapuil Ppusrkaga akCHOMaNIAIITUPUIL YCYJUTAPUHUHT KYJUTAHUIUIIH
H.H. boromo060oB ToMoHUAaH YTraH acpHUHT SO—imiuiapuaa KBaHT
MalJIOH Hazapusicuja akcuomanamrupuinga ceswigu. Iy nasBpaa
[MamunbTOH GopMaIM3MUHU KYJUlaraija yibTpauoJIET Y30KJIallyB
myammocu Oop »au. by myammora H.H. boromwo6oB Oorikaua
¢HaomyB OwmiaH KapamHu Takiaud »>Tau. Y aBan ['aMuiabTOH
dbopmanuaMuiad Bo3 keyau Ba ['elizeHOepr TOMOHUIAH KUPUTHITAH
COUYWJIMITHUHT MaTPUIABUM HA3apHUSICUHM acoC KUIMO Kalys KHJIJIH.
H.H. boromo6oB 0y OuiiaH MyMKHH OVJiraH maTeMaTUK OOBEKTIap
TYIUIAMAHU  KEHrawtupaud. byHaa  coymivimm — MaTpUIACHHUHT
AJIEMEHTIApU  OmepaTop KuUWMaTiu yMmymjamrad QyHKOusiap
omuaau. Iy Ounan Oupra COUMIIUIN MaTPUIIACU PeNAMUBUCTIIUK,
KOBAPUAHMJIUK, VHUMAPIUK, cababauIux, cnekmpaiiuk Kabm acoCHi
(bU3UK MOCTYyNATIapHA KaHOATIAaHTUPHIIIH Tajlad KWJIUH]IH.



Marematuk ¢u3uKaHUHT Macaianapu opacuaa K. Angamap
OViinua xoppexm Kyuuiean macaianap, SbHA €4UMU MaBXy[l, ArOHA
Ba Iy Macajajaaru Oepuiranjapra y3JyKcu3 OOFIMK OyiaraH
Macaanap XKyJa Myxum cuH@uapaaH Oupu cudatuia akpaTuiiaiu.
by Tanabnap OupuHYM Kapaiijaa )Kyjaa Tabuuigexk 0ynud kypuHcana,
ylapHu Kalyn KWJIMHTaH MaTeMaTuK Mojeiuiap Japaxkacunaa ucOoT
KWINII 3apyp Oynanu. Macana KOPpPEKTIMTUHMHT HCOOTH — Oy
OMpUHYMAAH 1Ty MaTEMaTUK MOJCIHHUHT KYJIaHWIUIIUHU OUIUpaIn:
MOJENbh KapaMa—KapUIWIUKCHU3 (€4MM MaBXyd), MOJACIb Oup
KUIMaTIM paBuiia GU3MK xapa€HHU uMdoja Kuiaau (€4uM AroHa),
MoJ1eTh (PU3UK MUKIOPJIAPHUHT YETJIANTyBUIa KHYUK CE3TUPIIMKKA dTra
(eunm Macanaga Oepuiiraniiapra y3aykcus OOFIuK OViaan).

Marematuk  ¢u3MKa MacaJlaJapuHU  TAJKWUK  OTHIIIA
yMyMJamran GyHKIHUsUIap MyXUM poJib YitHaiiau Ba Oy yMymiiaiiran
eunM OwsaH kurc Oornmanrangup. Iy cababmu ymymuamiran
GyHKIMIAp Ha3apUsICU MYXUM aXaMHsITIra drajiup.

Maskyp YKyB KYJJJaHMaHUHT 2-TOMM HUKKH 000jaH MOOpaT.
YOy yKyB KYJUWIAaHMaHUHT Y4UHYU 000 Dypbe aliMalITUPUILNA Ba
yMyMJamraH —(yHKIHSJIAp —HA3apUACHTa  OAFMIUIAHTAH. YKYB
KYyJUIaHMaHUHT TYpTUHUYM O000u sca Jleber Ba CoboneB dazomnapu,
xamaa y3rapmac kodpduuuentiu auddepeHiman oneparopiap
Hazapusicura OarviIaHTaH.

Xap Oup 000  maparpaduiapra @ OynuO — YMKWITaH.
[TaparpadnapauHr xap Oupuaa MaB3yra OHJ aCOCHM TyIIyHYajap
KEJITUPUJITaH, TETUIIM TeopeManap ucOoTiapu OuiiaH OepwiraH Ba
yHTa JIOMp HaMyHaBHM Mucojuiap Taxjui KuiuHrad. Ilaparpaduap
MaB3yra OuJl MyCTaKWI UIll y4yH Ba3udanap OunaH OOMUTHUIITaH.

Ymby yKkyB KyJInaHMa yHuBepcuteriaapHuHr “‘Juddepennman
TEHIJIamasap Ba MAaTEMATUK buzuka”, “Marematuka”
MyTaxacCUCIUTH OViimya wmaructpiap Taépnaiiauradn (akyabTeT
MarucTpaHTJIapy Y4YyH MYyJDKajulaHraH Oynu0, yHIaH ‘“‘AmMannii
MaTeMaTthka Ba HHpopmaTuka’, ‘“Maremaruka” Ba OOIIKAa TabJIUM
nynanunuiapu Oyiinua OakanaBpiap Tai€pnaiiauran (akyiabTeT
Tajabanapu xaM (porgamaHUuIIIapy MyMKHH.
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OYPBE AIMAHITUPUIIN. YMYMJIALIT AH
OYHKIUAJIAP

1-8. bup y3rapyBuwin GyHKUUAHUHT Dypbe aMalITHPUIIH

1. ®ypbe anmMamuTUPpUIIN Ba Teckapu Dypbe aJMalITHPUILT
XaKuaa TymyH4Ya. Xakukuii y3rapyBumHHMHT f(X) KoMILIeKc
KUiMaTiIu QyHKIMSCK Oepuiiran OyJicuH. Y xoiaa

A—+0

f(y)=F[f]=V.p.Tf(x)e‘iXydx= lim ff(x)e—‘xydx (3.1.1)
—© A

dopMyna OwnaH aHuKiIaHagurad Qyskousara f(X) GOyHKIASHUHT

dypbe aaMaITAPHUINN JCHIIIaIA Ba f (y) ¢&km F[f] xabm
OeNruia”Hagu.

v +o0 .
f (y)=|:—1[f]=v.p.i [ f(x)e™dx (3.1.2)
2w
dbopmyna OwiaH aHWKJIaHaAuTraH (QyHKIUSITa 3ca, Teckapu Dypne

anMamTupuy  gedmramn Ba  f (y)  €km Ff] «abu
oenrmnanagu. by epna (3.1.1) Ba (3.1.2) unTerpaymap Mapxyz 1eod
Kapaagu. Arap f(X) QyHknms abCcoIrOT MHTErpaUTaHyBYH OyJiica, y

+o0 _ +00 _
X0ma j f (x)e™™dx Ba I f (x)e™dx xocmac mnTerpamap maBxys
—0 —0

Ba Moc Ooml KUiiMaT MabHOCHJArd WHTErpajjiapra TEHT Oyiaau.
[IyHuHr yuyyH aOCOIOT MHTETrpaUIaHyBUM (PYHKUMsUTApHUHT Dypbe
aJIMAIITUPHUILIN Ba Teckapu Pyppe alIMAIITUPUIIN KyWHJAard XOCMac
VHTErpajuiap €paamuia

F[f]:T f (x)e ™dx, (3.1.3)

T 5 ] 100 (3.14)

HIaKjiInuaa aHuKJIaHaau.



2. R con ykuaa a0bCcol0T MHTErpaLuIaHyBuM (PYHKIIUATIAP
@ypbe aIMATHPULILIAPUHUHT X0CCATAPH.

1-nemma. R con yxuoa abcomom  uHme2paiiaHy84u
Qyukyusnune Pypve armawmupuwu R con yxuoa ueeapanamean 6a
V3IyKcu3 6y1aou.

Hcoor. R com Vyxuma  f(X) ¢yHKmus  abcoimor

MHTErpAIJIaHYBYM (DYHKIMS OYJIraHu y4yH

\f(y)\= S+fo|f(><)|0|><=Co

—00

+00 .
[ f0)e™™dx

Ba IITyHTa KYpa, f (y) dysknus R coH Ykuaa yerapajgaHraH Oyiaau.
+00 .
f(y)= j f(x)e " Ydx

MHTCTPATHUHT TEKHC SKUHJIAIIYBYM OSKAHJIMIMJAH Ba IIyHTra Kypa
UHTErpaj OCIrMcH OCTHJIA JIMMHUTIA YTUIN YPHHIIA DKaHIUTHIaH
f(y) (GYHKIUSHUHT Y3TyKCU3IUTH KenuO umkamu. Jlemma mcOor
oynau.

Arap f(x) Ba g(X) dyHKnusIIap aOCOMIOT MHTETPaUIAHYBYH
dbyukysuiap 6yica, y xonaa uxtuépui A, ¢ € C connap yuyH

FIAT()+19()]=AF[T(X)]+xF[g(X)]

TEHTJIMK YPUHIH OYIaau.

1-meopema. R con yxuoa f(X) c¢yuxyus abcomom

unmezpannanysuu eéa xap oup nykmaoa f'(X) uexiu xocuna maeorcyo
byaca, y xonoa

FF[f1=f, F[F'[f]]="f (3.1.5)
mecKkapuianu Gopmyaraiapu YypuHiu 6yiaou.

Hcoot. Mabnymku, arap f(X) dyakuus R con ykuma abcomoT
MHTCTPAUIaHyBYU Ba X HyKTaza ['émpaep IapTHHHM KaHOATIaHTHPCA,
y X0JIa

f(x+0)+ f(x-0) _
2

TeHIrIuK ypunau Oymamu. f'(X) dexam xocuiia MaBKy[ SKaHIUTHIAH,

[ dy [ f(t)cosy(x—t)dt
27

—00 —00

VHUHT 11y HyKTaga ['€npaep MIapTUHU KaHOATIAHTHPUINUA KeIruo
gukaau. lIlynuHr yayH, Oy TeHTIIMKIaH



1 400 [ +00 |yt |Xy
f(xX)=V.p.— f(t)e 'dt |e™d
(X) pzﬂ{o[{o (t) } y
Ba

1 400 [ +00 |yt |Xy
f(X)=V.p.— f(t)e”'dt |[ed
(x)=V.p Zﬂ_{o (JOO (t) j y

TEHIJIUKIJIap kKeaub yukaau. Teopema ucoot 6yiu.
3. ®yHkuMsa XocuJaacMHMHr @Dypbe aaMamITHpuInM. Arap

f (X) yHKIUSA yUyH

1) R con Vyxuma f(X) ¢yHkmms y3nykcu3 Ba aOCONIOT
MHTETrpauIaHyBYH;

2) Uxtuépuii [a, b] OpajMK Yy4YyH IOyHJAAal Oup X; OYIuHUII
HyKTajapu tonuiand xap Oup (X_q, X;) mHTepBasga f'(x) dyHkmms
y3ITYKCH3;

3) f'(x) dyaxkmmst R con ykmma abcoimoT WHTETrpaIaHYBUU
dbyHkIys O6yica, y xoiaaa 0y QyHKIHS LC (R) cundra Terunum ned
auTHIaIN.

2-meopema. Azap f(X) ¢yuxyus L (R) cundea meauwinu
bynca, y xonoa

FI[f=iyF[f] (3.1.6)
MeH2IUK YPUHIU OYIaouU.
HUcdor. Mabnymku, L€ (R) cuHdra Tterunui QGyHKUUSIIAP

y4yH
f(x)=f(0)+] f'(t)dt
0

Hytoron-Jleitonnn dopmynacu ypummmaup. bynga f'(X) dyHKIms
a0COJIIOT MHTErpaJIaHyBYM (QYHKIIUS OYJITaHu y4yH

+00
lim f(x)=f(0)+ I f'(x)dx=A
X—>+00 0

YEeKJIM JTUMUT MaBxKya Oynamu. buz A =0 skaHIuruHu Kypcatammus.
Arap, macaman A>0 Oynca, y xonma myHmaii Oup a€ R conu

1
Tonuiaaauku, X>a yuyn f(X)> > A  TeHrcu3nukK OakapuiiaJiu.



+00

byHnman, Ttakkocnamn ajgomaTtura Kypa, I f (x)dx wHTErpaJIHUHT
a

y30KJAllyBUYd  OKAHJIUTH KenuO YWKaad Ba  IIyHra  Kypa

f(x)¢L © (R). By sca teopemanuHr maprura summup. LLIyHuHT

yayH A>0 Oyna onmainu. Xyaau myHuHraek, A<O0 xam Oyna

omMmaiimu. Jlemak, lim f(x)=0 skas.
X—>+00

Xynau mryara yxmram lim f (x) =0 skannury ucO0T KHIuHAIH.
X—>—00

L © (R) cund ¢ymkumsuapu yduyH Oyiakiab MHTErpajuIaLl
dbopmynacu ypunauaup. [y popmynanu kymiad

400

+00 _
+iy [ f(x)e™dx

FLf1= T fi(x)e ™dx = f (x)e™

TEHTJIMKHU €3aMU3.

Masnaymku, [

=1 SKAHJIMTUAaH HOKOPpHUAArn TCHITTMKHHHI

YHI TOMOHMJAru WHTErpaj TalIKapUCHUJATH XAJHUHT HOJTa TEHT
SKAHJINTY KeIUO YMKaaM Ba IIyHra Kypa

F[f1]= in f (x)e ™ ™dx,

SHHU
FLfT=1yF[f]

TEHIVIUK YpuHIH O0Yiaaau. Teopema ucoot 0yaau.

Hamuowca. Aeap  f(X), £'(x), ..., f(k_l)(x) QyHKyusIap
V3IIYKCU3 8d f(k_l)(x) eL© (R) 6ynca, y xonoa

FLf%T=) FLf] (3.1.7)

MEeH2IUK YPUHIIU.

(3.1.7) dopmyna maremaTuk HHAyKIuS ycyau Ownan (3.1.6)
dopMyagaH XOCHI KUJIHHAIH.

4. @Pynkuusa Oypse aamamTupuinnHu a1 depennuanian.

3-meopema. Acap R cou yxuoa f(X) ¢yuxyus yznykcus, xamoa

f(X) 6a xf (X) ¢pyuxyusnap R oa abcomom unmezpannanysuu 6yica,

y x010a f (Y)=F[f] dyuxyua R oa yznyxcus xocunaea sea 6a
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f(y) =diy (FLTD) =FI(=x) f(x)] (3.1.8)

MmeHeIUK YpuHIu o6yaaou.
MUcoor. (3.1.3) wHTErpamHM Y  mapameTp — Oyiimda

nuddepennmamiacak, y xojaa
+00 ] +00 _
i(F[ f)=— I f(x)e”"Ydx = j (—-ix)f (x)e"™¥dx  (3.1.9)
dy dy -, e

TEHIIMK xocun OVnaau. by epaa wuHTerpanm Oelrucu oOcTujia
mudPepeHImaUIalllHUHT  KOHYHUM ~ SKAHJIUTMHU  acoCiaiiMM3.

+00 .
Beitepurrpacc anomarura xypa, | (-ix)f (x)e™dx uurerpan R con

YKuaa Y TapaMmeTp Oyinda TEKUC SKUHJIAIIYBUYM OViIaaud, YyHKH

(=ix) f (x)e ™

+00
=|xf (X)| TeHrmuk YpuHmm 6ymuG j | xf (x)]dx < o0

uHTerpan sxkuuiamyBuuaup. [lynra kypa, uaterpan 6enrucu octua
muddepennmamiam MyMmkuH 0yinaau. Teopema ucoot 6yu.
Hartmka.  Aeap f(X)  ysaykcuz  ¢ynkyus — O6yauo,

f(x), Xf(X), ..., X"f(X)  @yukyuanap abconrom unmezpannanysuu
¢dyukyusnap o6ynca, y xonoa
k
S (FU=FI- (0], k=Ln
dy
MeH2IUK YPUHIU OYIaouU.
Avipum  xommapma  f(X)  ¢yHkumsra opuruHan  aeo,

f(y): F[f] dyaknusara sca yauar ®ypre Oyiinya TacBUpH Je0
aiTwiagd. 2 Ba  3—TeopeManapjaH  KypuHaauku, Dypse
aIMAIITUPUINY ~ OpUTHHAIHM  auddepeHnramiam  aMaid 11y
dyHkIMsara Moc Dypbe OyitMua TacCBUpHHH 1Y 3pKIM Yy3rapyBunra

KYHaUTHpUII amMalii OWJIaH Ba OPUTHMHAIHM —IX SpKIHW y3rapyBunra
kynatupuiarad GyHKUUSHUHT @Dypbe OyinWya TacBUpU 3ca Iy
dbynkuusira moc dypre Oyitnya TacBUpuHU quddepeHIuamian aMmaim
Owrnan anvamagd. Dypbe aIMAMITUPUIIMHUHT Oy  Xoccanapu
muddepeHiuan  TEeHrjIaMajJapHu CUUIIHUHT aCOCHHM  OmepalyioH
MeToIapuaaH noopat Oymaam.
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bu3 S —opkanu OyTyH COH yKunaa yekcus auddepeHnnamianyB-
9u Ba MXTUEPUU f(k)(x) XOCHJIAa YeKCH3IMKAa X | UXTUEpHii

MaHPUI JapakalaH Te3 KaMaroBuu OynraH (yHKOuUsIap CUH(UHU
oenrwianMus. Y xosaa

1) S—cund 6y 6yamaraH Tyiam,

2) S—cuHd un3ukm $haso,

3) F ®ypwe onepatopu S cuHPHH S CHUHOTAa aKCIAHTUPYBUU
YU3HKJIU Ba y3apo OMp KUIMATIM aKCIAHTUPUILIAH nOopat Oynanu.

XZ

1-mucoa. e 2 ¢Qyukuusauar @Dyppe OYiiMua TaCBUPHUHH

aHUKJIauMU3.
2 2
X + ixy

I(y)=F[e 2]= e 2 Vo (3.1.10)

Q0
WHTETpajHu Yy mapamerp OVitnua nuddepeniuaniacax,
2 2
X

: +00
I(y)=—i [ xe 2 dx=i[ (-iy-x+iy)e 2 dx=

2 2 2 +00
ol d —X——ixy 0 —X——ixy =T —ixy
:|j — e 2 dx—yje 2 Tdx=ie 2 —yl(y)=-yl(y)
L dx e
oynanu. bynnaaH,
1'(y) d y?
—===—y, —(Inl(y))=-y, Inl(y)=—=—+InC,
1(y) dy( ) 2

y2

R o X .
I(y)=Ce 2,C=1(0)=[e 2dx=+2[e"dt=

22 et a= 202 YT = V2, 1(y)= 2o 2
0

+00
xocun Oymamu. by epma I et dt =% DOinep-Ilyaccon
0
uHTerpanuaan goinananauk. lynnait kuauo
XZ y2
Fle 2]=+27e 2 (3.1.11)
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TEHIJIUK XOCHJI OVau.
2-mucoJt. Uxtuépuii t >0 yuyn

e 4 |=g V! (3.1.12)

dopmyna YpuHIM OYIUIIMHU UCOOT Kuiiamu3. 1-Muconra kypa,

XZ 2

- o X gy
1 t | — 1 J‘e 4t dX:

F|——e 4
2t 2t

w &

1 T —=-igWaty) 1 2

A A
TEHTJIUK XOCHUJI OVau.

5. ®yuknusiaap ypamacuHuHr ®@ypbe aamamrTupuimm. R
oyryn con Vkuma f(x) Ba ¢@(X) ¢yHkmusuiap Oepwiran O6Ymmo,

+00
I f()p(x—t)dt xocmac wmHTerpanm wuxTUépUii Xe€R  yuyH

AKUHJAyBYu OYiacuH. Y xonjga Oy uHTerpan R 1a aHuUKIJIaHraH
byakous 6ynub, omatna Oy umdomara f Ba ¢ dyHKIMATApHUHT
Vpamacu ne6 antmimagu Ba f *¢@ opkamm Oenrunananu. Illynpai
KIIHO,

(fx@p)(x) = [ f(O)p(x~t)t (3.1.13)

TeHIIUK Omnan f Ba @ (QyHKIUMSIIApHUHT YpaMacu aHUKJIaHaIu. by
* amanu f Ba @ QyHKIUsIapHUHT YpaMa KynaiTMacu ae0 anTuiIaau.
A-meopema. Acap T(X) sa ¢(X) @yukyusnap R oa yzayxcus,
yeeapaianean 8a aOConom UHMeSpallanyeyu @QyHkyusiap oyica, y
xonoa f*¢@ ypama R oa ysnyxcus, uecapananean eéa abconrom

UHmMe2paIIany 84U QyHKyus 6ynaou.
Hcoor.

D(x, 1) = f (Dp(x—1), w(x)=(f*@)(x)= [ D(x, )dt (3.1.14)

—00

oyacun. Y xonga (X) (YyHKUMSHHHI YerapajaHraH SKaHIUTHU
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()| < J|f(t)||<o(x t)dt < suplo()] I|f(t)|dt

—0 —00

TEHICH3JIMKIAaH KEIHO YHKaIM. CD(X, t) (GyHKIMS y3IyKCH3 Ba
00

[D(x, )| <M |f ()], M =sup|ep(t) 6110, [ M (t)]dt <o
teR —©

VHTErpaJl SKUHJIAIYBYM dKAHIUTUIAaH Belepuirpace anomarura Kypa,
+00
ICD(X, t)dt xocmac mHTerpanm X mapamerp OViimda R coH Ykuaa
—o0
abcomoT Ba Tekuc skuHiamyBun Oymaau. Illynra kypa, (3.1.14)
TEHIVIMK OwiaH aHukKiIadnran w(X) ¢yakous R coH  ykuma
y3IyKCU3AUD.

Oumu R con Vxkmma w(X)=(f *@)(X) Vpama QyHKIUSHUHT
a0COJIIOT MHTErpaJlJIaHyBUM SKAHJIMITMHU KypcaTamus. MHTerpamiam
TapTI/I6I/IHI/I aJMaIlITUPUII XaKUIaru TeopeMara acocaH

j |y ()] dx = fodx

—00

= j dxj | ()| |o(x - t)|dt_j dtj|f(t)| |p(x —t)|dx =

ch(x t)dt <fodxj |@(x, t)]dt =

= j | (t)]dt- j p(E)de (3.1.15)

TEHTCH3JIMK XOCHJI OYIau. |CD(X, t)| <M | f (t)|, |CI)(X, t)| < m|(p(x—t)|

oyaga M = Sup|g0(t)|, m = Sup| f (t)| TEHTCH3JIMKJIapra Kypa,
teR teR

+00
j |CI)(X, t)|dt xocmac mHTerpail R con Vkupa X mapamerp Oyiinda

—00
+00

Tekuc skuHmamanu. IIyHuHraeK, HCD(X, t)|dX XOCMac HHTErpa
—00

uxTuépuii yexkmm [a, b]c R opamukna t mapamerp Oyitmya TeKHC

+00 400
skuanamyBun O6ymann. (3.1.15) dbopmynara xypa, I dt I |CI)(X, t)|dx
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+00
Takpopuil uHTerpan Mapxyzd. LllyHunr yayn j |w(x)|dx UHTErpan
SKUHJIAITYBYM OVIIaju.
S-meopema. Azap 4-meopemanune wapmiapu oadxcapuica, y
xon0a
FIf «p]=F[f] Flo] (3.1.16)
MeHeIUK YPUHIU OYIaouU.
HUcoor. UuTterpamiam TapTHOUHM aJIMAIITUPUIN XaKUAATH
Teopemara Kypa,

F[f *¢]= Te—‘yx ﬁo f (t)p(x —t)dtde =
E T f (t)dtTe—‘ngp(x —t)dx =

- T f (t)e_iytdtT p(&)e M dE =F[f]-Flg]

TEHTJIMKHUA XOCWJI KujlaMu3. Teopema ucoot 0yiau.

(3.1.16) dopmynagan opuruHamiap ypama KynaWTMaCHHUHT
dypbe aIMAIITHUPUINM aMaJli yJapHUHT Moc Dypbe Oyitnua
TACBUPJIAPMHUHT OJAMI KyMalTManapu amajaura Moc KeJUIIUd Keauo
yukaau. Oypbe aIMalITUPUILIMHUHT Oy a)KOMKUO XOoccacu MaTeMaTHK
(dbu3MKa TeHrIaMaJapuHu €YU KEHT KYJUTaHWIa Iu.

6. Uexkcu3 cTep:KeHIa HCCUKJIUK TAPKAJIMII XaKuJAaru
MacaJja.

CrepxxeHHUHT X HyKTacumaru t>0 BakT MOMEHTHIA XapopaT
u(x,t) oymcun. t>0, Xxe R yuyn u(x,t) XapopaTHHHI TapKaJIHIII
TaKCUMOTH

au(x t) _ a%u(x, 1)

p V" (3.1.17)
MCCUKJIMK TapKaJIUII TEHTJIaMacu OuiaH Oepuiau.
Creprxenaaru OOIIJIAaHFUY XapopaT TAKCUMOTHUHU
u(x,+0)=uy(x), xeR (3.1.18)

KYpUHUIIIA OepamMus3.
by w™acamanm aBBanm Uy(X), Up'(X), Up"(X) dyrkumsmap
y3JyKCHU3, uerapajanrad Ba R coH ykuma aOCOIIOT HHTErpalyIaHyBUH

15



OynraH maptiaap KyHuiarad xonaa edamus. LIlyHUHT yayH rOKOpUAaru
1-nemmara xypa, F[uy], F[uyT Ba F[uy"] ®ypre anmamtupuiapu
R coH yKkuaa y3iykcu3 Ba derapajaHrad (pyHKuusuiapaup. Y Xosjaa
2-TeopeMara acocaH

Flup "= (iy)2 Flupl= —YZF[UO] :
OyH1aH
Flup,"ll C
Flugl o< S

Ba myHra kypa, F[up] byaknus R coH Yykuma aOComIoT

uHTerpamianyBun ¢ynkuus Oynaau. (3.1.17) renrnamanusr (3.1.18)
OOIUTaHFUY MApPTIApJaru €4UMUHU

u(x, t) = ifj Flug] v(y, t)e™dy (3.1.19)

KypuHHALIAA w3naimus. by epma myHpait oup Cy >0 con TonmmnmoO,
Oapua t >0 Ba Gapua Yy € R yuyH

V(y, )] <Cq, (Y, )| <Cq, v(y, 0)=1, \yZV(y, t)\SCo (3.1.20)

maptiaap 6axapwiran ned onamusz. Y xonna (3.1.19) unrerpan t>0
Ba X € R Oynran t Ba X mapamerpiap Oyiinua TEKUC SKUHJIAMIAIN Ba
Oy unterpan t>0 Ba Xe R Oyaran t Ba X mapamerpnap OVyinua
y3aykcu3 QyHkums Oynumm kepak Oynu0O, (3.1.18) Oonuianruy
IIApTHU KAaHOATIAHTHPATIH.

v(y,t) dyHKIMSHU TyHAal TammaiMusky, (3.1.20) mapriaap
Ypurau Oynrann xomaa (3.1.19) uaTerpan OwiaH aHWKIaHraH U(X, t)
(GYHKIIMS WCCHUKJIMK TapKAJIWI TEHIJIaMacCUHU KaHOATIAHTHPCHH.
[Ilynra xypa,

2u U +00 )

27—%:-5{0 F[uo][ YAy, t)]e"‘ydy (3.1.21)
oynu6, (3.1.20) maprtnapra kypa, Oy HMHTErpal oOCTHIA
auddepeHpaiam KOHyHuMaup Ba U(X,t) QYHKIHS HCCHKIMK
TapKaJWII  TEHIIAMACHHUHT  e4nuMd  Oymmmu  yayH V(X t)
byHKIUAIaH

ov(y, t)
ot

5"3” D y2u(y, =0, v(y,0)=1 (3122)
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HIapTIapHUHT OaXAPUIIUIIMHYA TaIa0 KAJIaMu3.

beBocura KypcaTuill MyMKHHKH, V = et Y’ ¢byukuus (3.1.20) Ba
(3.1.22) maptnapau KaHoaTiaHTupamu. by wudomanu (3.1.19)
dbopmynara Kyicax,

+o0 , .
u(x, t):i [ Flupl-e™ -e™dy (3.1.23)

dbopmynann xocun Kwiamusz. by (3.1.23) wudomanu (3.1.12)
TCHITIHKAaH (Qoiinananu6 y3raptupud E3amus. Y xonza

00 _
u(x, t):%j Flup]-F o e"dy =

X X

177 e 4 |, _ e 4t
=— [ Fluy*—— e™Wdy=F ! Fluy*—— | |=

27['[0 APl PN

e At +00 (X 5)

2\/— 2\/— .[ e “ Uo(ﬁf)d‘f

oynanu. lllynamai xkunuo, t >0 yuyH
+00 (X 5)
u(x,t) = —— f Je * uode (3.1.24)

dbopmyna Ypunau Oynanu. (3.1.24) dopmynara Ilyaccon ¢gopmynacu
ne6 avtwnaau. by Qopmynanu kentupu® uMKapuiiaa YpaMaHUHT
dypbe anIMalITUPUIIN XaKuJard S-teopeMajan Ba ypamara (3.1.5)
TecKapwiaHuil (popmynacuHu Kysuiamaan doitgananwiau. Kyiniran
mapTiap Oaxapwiranma ypama xap omp t>0 yuym X Oyimua
aOCOJIIOT MHTEerpajulaHyBuu Ba JuddepeHinamuianyBu  QyHKIIHS
oynu6 Oy dopmyna Yypunnuaup. by epaa OomnurtanFud Xapopart
XOoJlaTura KyWuiraH mapTiapHd OUp MyHUa KaMaWTUpraHja xam Oy
dopmyna  ypunaum  OynaBepamu.  Kyumimram  (3.1.17)—(3.1.18)
MacaJlaHUHT YerapajlaHraH €4MMHU MaBXKyJ Ba SrOHa OYJIWIIUIMTH Ba
Oy eunmuHuHr Ilyaccon dopmynacu opKaiau TaCBUPJAHUIIN YYYH
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Oounutanfud  Uy(X) GyHKUMSHUHT OyTYH COH YKHZIA Y3JIYKCH3 Ba

a0COJIFOT MHTErPAIIAHYBYH OYJIMIIIIUTYA €TAPIUIUP.

Kypcatnm MmymKuHKH,

XZ

e 4t

a) xap Oup t>0 Ba xap Oup xe R yuyn U(x,t) = 1
2zt
GYHKIMS UCCUKIMK TapKaJIWIIM TEHIVIAMACHHUHT eduMH Oyiaau. by
GYHKIUATA UCCUKAUK MAPKAIUWU MEHSAAMACUHUHE QYHOAMeHman
eyumuy 1e0 auTUJIaau.
0) arap Uy(X) ¢yakuus OyTyH COH ¥YKuzpa abCcomoT
UMHTerpaianyBuu QyHKIMs Oyiica, y xohaa xap oup t >0 Ba xap oup
XeR yuyn Up*U (yHKIUS MCCUKIIMK TapKAJIUILN TEHIJIAMACUHUHT

eunuMu OViaau.
B) arap Ug(X) ¢ynkums OyTyH coH VYKuaa abcomoT

I/IHTerpaJmaHquI/I dyHkums O6ynca, y xonzla uxtuépuid 6 >0 yayH

lim j U (x—&,t)uy(&)dE =0, I|m j U(x—&t)uy(£)dE=0

t—>+0 ° x+5

TEHTJIUKIIap Oa’KapuiIaIu.
r) xap oup o >0 yqu

lim j U(x,t)dx =1
t—>+0 °
TEHTJIMK YPUHIHN OYIaau.
n) arap Up(X) yakmouss OyTyH coH YKkuaa aOcoJroT

WHTETpAJIAaHYBYM Ba y31Mykcu3 (QyHKIuUs Oyica, y Xxonma xap Oup
0 >0 yuyn

X+0

lim [ U(x=& 1)up(&)dE =up(x)
t—>+0
X—0
TacIUKJIap YpuHIH OViaaau.
Kynuaua matemaTuk ¢u3MKa TEHrJIaMajlapyd y4yH KYyHWiIran
YyerapaBuil MacajajlapHd €uMIlJia KyJiakl OYJIraH Xap Xuj WHTerpal

anMmamTupunuiapaad doigananuiaan. bynmai anmamrupuiapra

+00 _
F[f]= J f(x)e™™dx  sxcnonenyuan @ypve armawmupuniu

Ownan Oup Katopja
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+00

I f (x)cos(xy)dx @ypwvenune xocunyc-armammupuin,
0

+00

I f (x)sin(xy)dx @ypvenune cunyc-armawmupuniu,
0

+00

I f (x)e”Pdx Jlanaac anmawmupuwu,
0
C+ioo

o J g(p)e™dp Jlanrachune meckapu armawmupuwiu,
C—ioo

+00

I f ()xS2dx Mewnun anmawmupuu,
0
C+ioo

o j g(s)x~°ds Meanunnune meckapu ammawmupuiuy,

C—lioo

+00 1

I f(x)J, (xy)(xy)gdx beccenv—I anxenvy armawmupuuiu,
0

+00 E
I f(X)Y, (xy)(xy)2dx Y — armawmupuu,
0

+00 1
I f (X)K, (xy)(xy)2dx K- ammawmupuw,
0

+00 1
I f(X)H, (xy)(xy)2dx H — awmawmupuw,
0

+00

I f (X)Ki, (Y)dX Kaumoposuu—Jilebeoes armawmupuuiu,
0

y

J f(xX)(y- X)“_ldx Puman—Jluysunne mavrhocuoacu xacp
() 0
mapmuoau uHmMe2pa arIMaumupuuil,

+00

— I f(X)(x— y)”_ldx Beiinw mavrocuoaeu xacp mapmubiu
(y)

urmeezcpa aimvauimupuuiu,
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T f(x)

X+Yy

dx Cmunmvec armawmupuuiu,

—+00 .I:
X
I #dx CmunmvecHune YMYMadwearn ajimautmupuuiu,

0 (Xx+y)”

1 T f(x)
——=dX [urwbepm armawmupuuiu
o XY
1
KaOH aIMALITUPUIIUTAPHU MUCOJI KWJIUO KEITUPUILL MyYMKHUH
bu3 sHmn skcnoHeHuman Pyppe aIMAMITHUPHUIIN YYYH MYXUM
caHajraH aiipum (opmyJaJapHUHT KUCKA KaJABaJTUHU KEJITUPAMHU3.

IKCNoOHeHUAJ Dypbe ANMMANITUPHMIIHHUHT KUCKA KAIBAJIU

1. Ymymuii popmyananap

Ne f (X) +oo .
g(y) = | f (e ™™dx

(1) g (X) 27 f (—y)
) f(x) g(-y)
3) f(x)=f(- y

(9 =1(=x) 2 .[ f (x) cos xydx
(@) f(x)=~f(-x) _ ziT f (x)sin xydx
5) f(a*x+b), a>0 ae'*g(ay)
6) f(—a*x+b), a>0 ae'*™g(-ay)

By xentupumnran anMamtupunuiap O6unaH OOFIMK Maxcyc (QyHKOHsUap Ba ¢opmyrnanap
xakuaa ['. belitmen Ba A. DpaeiimHuHr “Ta0nuiibl MHTETpaNbHBIX MpeoOpasoBanmii”, M.:
“Hayka”, Tom 1, 1969, Tom 2, 1970 (Harry Bateman and Arthur Erde’lyi “Tables of integral
transforms”, Volume 1,11, New York, Toronto, London, 1954) kutoGnapu opKaau TaHUILIHUII
MYMKHH.
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(7)

f(ax)e™, a>0

(8)

f(ax)cosbx, a>0

(9)

f(ax)sinbx, a>0

(10 x"f(x) . dg(y
dy"
) f ) i"y"g(y)
2. dnemeHTap (QyHKIUsIAD
he f (X) ¢ —ix
g(y) = | f (e ™™dx
1) (1.|_ )(2)’1 e
(2) A+x)—-x)"([+x)™", (D" 2z ye Lt ,(2y), y>0
n=123, .. 0, y <0
2y’ 0
® | (@—ix)", Rea >0, Rev >0 T y=
0, y<0
0, y>0
(4) +ix)", Rea>0,Rev >0 _y)ledy
(a +ix) 4 2r(-y) e | y <0
I'(v)
(x> +a®)*(IX)™",
®) | ~2<Rev<l Rea>0 e .
arg(ix) = 7 /2 (x> 0) o€ y=
arg(ix) =-z/2 (x<0)
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(6)

(x> +a®)H(B+ix)",
Rev >-1
Rea >0, Ref>0

o H(a+ p) e, y>0

(7)

(¢ +a) (B-)",
Rev>-1 Rea >0
Ref>0, a#pf

ro (B —-a) e, y>0

(8)

(ag —ix) 7 (ix)" x
x(a, +1X)"...(a, +iX)™,
Y Rev, <1, Rev, >-1,
i=0
Rea, >0
arg(ix)=7/2 (x>0)
arg(ix) =—-z/2 (x<0)

2me Ve ( + ;) ™
(0 )™,

y>0

(9)

(ay +ix) 7 (iX)" x
x(a +1X)"... (e, +1X)'",
D Rev, <1, Rey,>-1,
i=0
Rea, >0
arg(ix)=x/2 (x>0)
arg(ix)=—nx/2 (x<0)
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2me Yy

0,

l< X<
Rev >0, Reu>0

A-x)"1+x)“?, —1<x<1

(10) (a—ix)“(B-ix)",
Re(u+v)>1 T(u+v)
Rea >0, Ref>0 < Rlviu+vi(a-p)yl, y>0
0, y<0
(a+ix) " (B+iX)", 0, y>0
(12) Reqa > O, Reﬂ >0 2 re®y (_ y),u+v—1 )
Re(u+v)>1 T(u+v)
x Blvi u+v, (B-a)y]l, y<O0
(@ +ix) (B -ix)™, 272(a+ ) “[T(2v)] %
(12) Re(,u + V) >1/ 2, % e2’1(/?*a)y va—l %
Rea >0, Ref >0 W, o [(a+ B)y], y>0
27(a+ B)"[D(2u)] ™ x
XeZ_l(a—ﬂ)y (_ y)vw—l x
XWy—V, 1/2-v—u [_(a + IB) y]’ y < O
(13) O; —o<X<-1

2v+/1—1 B(/Ll, V)eiy x
x R (s v+ p; - 2iy)

(14)

(a_e—X)—le—/lx’
O<ReA<l a>0

za " ctg[zA +iry]

unTerpan KommHuHT 001
KUUMAaTHU MabHOCHUIA
TYIIYHUJIQIA
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(a + e—x)—le—/lx’

A-1+iy

(15) Ta
O<ReA<]l —zm<arga<nxm sin(zA +izy)
a6y | X(a+ e ) e M, o [Ina —zetg(zd +iry)]
O<RelAl<]l —-zm<argqa<rx sin(zA +iry)
17) X2(l+e ) e, 7° [2—sin?(zA +iy7)]
O<Rel<l sin®(z4 +iry)
(18) (a + e—X)—l (ﬂ + e—X)—le—/lx’ 72_(0{/1—1+iy o ﬂ/l—l+iy)
O<Rel<?2, f+a (f—a)sin(zA +iyx)
arga| < 7, |arg Sl < 7
a9 | X@+e)(pre) e, | ale a0 ng) |
O0<Rel<?2, B+« (o = B)sin(zA +iyr)
2 A=1+i A=1+i -
|arga|<7z, |arg,8|<7z 7 (a y—,b’_ Zy)cos(_ﬂm+|y7z)
(B —a)sin“(zA +1yrx)
(20) (L+e™)"e™, 7 y
n=123, ..., (n=D!sin(zA +ixy)
n-1
O<Rea<n XH(j—ﬂ,—iy)
j=1
21 e
(21) e 1y yeP ey rin o
Re(v/y)>Rea >0 xB[y(a +1y), v —y(a+iy)]
‘Imﬂ‘ <rmRey
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(22) e g7 laxly=)=pv
(" +e7) (e" +e™)" Llatiyutv—a-iy)
O<Rea <Re(u+v) T(u+v)
Impl<z, [Imy|<z <, FE (v, a+iy; u+v;1-e7")
(23) (iX)Ve_azxz’ 1/2 2—v/2 —v-1a-22a7%y? D 2—1/2 -1
Rea >0, Rev > -1 d a € [(277ay)
arg(ix)=x/2 (x>0)
arg(ix)=—nx/2 (x<0)
-1
@) | [exp(e™)-1] e, Rei>1 C(A+iy)D(A+iy)
(25) [exp(e_X) +1]—1 e Rei>0| @- 2"NC(A+iy)C (A +iy)
26 N )
1 e[|, ~1<ReA<0 | (A+iy) ctg(ad +iyx)
21) z
e”In(l+e™), ~-1<Red<0 (A +iy)sin(zA +iyr)
1 e—x = \-1 -1 -1z
(28) A }1+ - Re /<1 (A +iy) tg(2 ' 7 + 2 Niyx)
—e
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(29) e”(a+e™)"In(a+e™), a™B(A+iy, v—A—iy)x
a>0, Rev>ReA>0 x[w(v)-w(v—-A1-iy)+Ina]
1 i [ch(zy)—ez'ay] e'?
30 B -
(30) (shx+sha)™, a>0 cha sh(zy)
uHTerpan KommHuHr 0o
KHUIIMaTu MabHOCHIA
TYLIYHUJIA U
h? 27T (L+ p) y
(31) O, —OO<X<—7Z'/2 F(l_y_v+ﬂjr(1+y+v+’uj
. . 2 2 2 2 2 2
(cosx)“(a’e™ +b%*e™)", 2
B, YHrvrp pmvoy &
—ml2<x<xml2 |72 T 2 b))
0, wl2< X< a’ <b?
Reu>-1
H 7a® 27T (L+ p) y
F(1+y—v+ﬂjl“(l+v—y+ﬂj
2 2 2 2 2 2
Bl YoV ury-v D
22 2 'at)
a’>b’
varshx 27y i
(32) 1e I |Rev|<1 —2e K,(y), y>0
( + X ) _262_1v7riKv(_y)’ y<0
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3. FOxkopu TapTH6./IM TPaHCUEHAEHT (PyHKIMSIAP

Ne f(x) o .
g(y)= [ f(x)edx
0, —o<X<-1
(1) n:n 12 ,,-1/2
Pn(x)’ -1<x<1 (_1) I (27[) y Jn+1/2(y)
0, l< X<
0, —0<X<-1

(2)

1-x%) 2T (x), —-l<x<1

(=D)"i"7zJ,(y)

0, —o<X<-1 L
© 2\v p ) (-)"2 27"y (n)
A-x*)"P""(x), —1<x<1
xI(n+v+1)J  (y)
Oa l<x<o n+v+E
Rev > -1
0, —m<x<—1
(4) (1_X)v(1+ X)# Pn(v, ﬂ)(x)1 (_i)n 2n+v+y+1 yn (n!)‘lx
_1ex<l | xB(n+v+1 n+ u+1)e¥ x
0, 1<x<oo | X Fi(N+v+1 2n+ pu+v+2; - 2iy)

Rev>-1 Reu>-1

(5)

[F(v =) (e +x)]"

[2COS(y / 2)]:‘”“’_2 eZ%Liy(/J*V) %
[T (p+v =017,
0, |y| >

<7

27




—o<X<-1

27 (L+v?) " sin(ur)e” x

xJ {a[(x+c)* +b’]},

Rev>—%,a,b,c>0

(6) ~1<x<1 <,F (L L —v, 2+v; -2iy)
l<X<o
! L
@ xHL( (D'I"@7)*R(y),  Iyl<1
0, y|>1
272 2 (L)) I (n 4+ v + 1] x
(8) n+V}/(x), Rev>-1
x(L=y?) Ry, |yl <1
0, ly|>1
) (@)J, (@), Re(u+v)>=1| 2y 2gc0s(y/2)], |y|<7
0, ly|> 7
2 21-v 1 . —v+1 v 1
(10) Hoere) =] (27)2e”a™b 2(a’-y*)? “x

1
xJ [b@@*-y*)?], |y|<a
)

0, |y|>a




(11)

0, X>Z
2
(cosx)” (a’e™ +b%* ™)™ x
1
xJ,,{c[2(a’e™ +b%e ™) cos x]2},
T
X<
2

Re(u+v)>-1

Y,
r27a2 b

y 14
2 JV_X(ac) wa(bc)
2 2

y 2 9 |X
2COS| = ae?+
@] arbd, (@)d,, (0), 2
_ v
Re(u+v)>1a,b>0 +b2e';] 2 o2 )
iy _y %
xJ .., {[2(a’e? +b’e 2)cos(y/2)1"},
ly|<7
0, |y| > 7T
(272_)1/2lv/Ze—Z’zﬂ’l(lwi)yz x
(13) | e” **D [1-1)"’x], ReA>0

x D [-iy(1" -1)"*]

(14)

x"e ™ F(a; b; 2ix),
Rea>n, Re(b—a)>n

(—i)" 72" nl[B(a, b —a)] " x

X(l— y)a—n—l (1+ y)b—a—n—l x

><F)n(a—n—l, b—a-n-1) (y) ’ |y| < 1
0, ly|>1
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2-8. ByTyH CcOH YKHJa KBaJpaTu OWJIaH KaMJIAHyBYH OHP
y3rapyBumid  QyHKuusuiapHuar  @dyppe  aaMalITHPULIH.
ILi1aHmepeab TeopeMacu

L,(QQ) — opkamu QcR" ymuoBnmm Tymiamma MOMYJTMHHHT

kBasipatu Jleber MmabHOCH A MHTETpaiUTanyBYH Oynran f(X) ymaoBmu

GyHKIMSIAp TYIJIAMAHKA OENTHIIaiMus3.
by cundnaa

(f,@)=[ f()p(x)dx
Q

CKaJAp KymaWTMa KHPUTHII MyMKUH Oynmuo, L,(QQ) rumsbept

(ba30CuHU TAIIKWUIT KUIaIu.
1. Ypraua pyHkumsuiap Ba yJapHUHI Xoccajgapu. Mxtuépuii
& >0 MycOaT COHHU OJlaMu3 Ba Kyiujaaru GyHKIUSHU KapaMus:

82

o, ()=—=-1e " |X<e (3.2.1)
E
0, |X|25 ,

1 _ 1

oyama C= j e <¢dx. By ®.(X) ¢yHkuus MaHduiiMac, YeKcus
-1

muddepenimamuianyBun Ba GUHAT QyHKIMAUP. ByHaan tamkapu

+00
[ @, (x)dx=1 (3.2.2)
TEHIJIUK YPUHIIU.

Arap f(X) ¢yukmus R =(—o0, +0) COH YKHIa aHUKJIAHTaH
Oyano0, wuxtuépuii uvekmu [a, b] opammkma JleGer MabHOCHIA
UHTErpaJUIaHyBYH OYiica, y xoiaa Oy ¢ynkmus R =(—oo, + ) con
VKUoa noxan unmezpainanysuu yuxkyusa nevmnaan. Uxtuépwuit mokan
UHTETpAIIaHYBYN (PYHKIUS YIYH

+o0 +o0
f.X)=f*w, = I f(t)o.(x-t)dt = I f(x-t)o,(t)dt (3.2.3)
“Ypmaua Gynkyus” wA Kypamus. (3.2.3) dopmymama OepuiraH

byHKIMS GUHUT SKAHTUTHAAH UHTErpAJIJIAIIHU YeKIU OpaliuK OwiaH
aJIMaIITUPUIIT MYMKHH.
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Vpraua byHKIHSA KyHuara MYXHUM XOCCaJlapHU
KaHOATIaHTUPA]IH:
1) f.(X) @yuxyusa uexcuz ougpghepenyuannanysuu ¢ynkyus

oynaou.
Hcbot. o, (X)-uexcu3 quddepennmamianysun GpyHkuus 6o,

[—8 y € ] OpAJIMKHUHI'T TAalIKAPpHUCHUAa HOJI'a TCHI' SKAHJIIUTHUIAH, YHUHT
Oapua Xxocuiiajapy yerapajgaHraH SKaHIUTH KeJIUO YuKaIu, SbHU

(n) _
;' (X)|<C,(e), n=12, ...

TEHICU3JIUMK YPUHIUAUD. JIEKUH, y X012 UXTUEPHIA [—A, A]
opajuKia
X+AX—t)—w,.(X—
AX

=|f (t)|-|@", (x—t+6AX)| < Cy(&)|f (V)]

A
[ | @)]dt < +oo
~A

TEHTCU3JIMKJIapra sra OyiaMus.
WNurterpan Oenrucu octuga auddepeHuraiam  XaKkuaaru
Teopemara Kypa,
dfg (X) +00 d +A
———=— | f()o.(x-t)dt=— | f(Qo . (x-t)dt=
i dx_{o (Do, (x-1) dx_IA (D)o, (x-1)

_ T f (), (x—t)dt = T f (), (x—t)dt
—A —0

xocws1 Oymamu. Xyaau IIyHra yxmami, Oapya XOoCWJIaJapUHUHT
MaBXXyIJIUTH UCOOT KUITUHAIH.

2) Aeap f— @unum pynuxyua 6yaca, y xonoa f.(X) — ¢pynkyus
xam QurHumoup.

Hcoor. |X—t| >¢ yuyn o.(X-t)=0 Ba [-a,a] opamuk

tamkapucuaa f(t) =0 skanmurunas, X| >a+¢& Ba te[-a, a] yuyn

x—t|>|x|-[t|>a+c-a=¢, w,(x-t)=0
oynamu. llynra xypa,

fg(x)zTa)g(x—t)f(t)dt: Ta)g(x-t)f(t)dt:o

XoCHI Oyam.
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3) Aeap fel,(R) 6yica, y xonoa ||fg||L2(R)S||f||L2(R)

MeH2CU3IUK YPUHIU OVIIAOU.
Hcoot. f yHKIMSIHUHAT JTOKan WHTETPALIAHYBYH SKAHIUTH
uxTuépuii ueku [a, b] opamvk yayn
1 1

i| Fldx < @ f |2dx)2 ,@dsz )

1
+00 5 2
<vb-a | [|f[7dx| =vb-a |f| (3.2.4)
—00
TEHICU3JIMK  YPUHIM  JKaHaurugaH kKenu®  uyumkagu.  Komum-
ByHSKOBCKHI TEHICH3NMMIMHU Kymwiad Ba @,(X) QYHKIUSHUHT

xoccanapuaan Qoitgananuo,

|f£(x)|£+.r|f| a)g(x—t)dt=+j:0|f(t)| Jo,(x=t) - Jo,(x—t) dt <

< {ﬂ f ) @, (x —t)dt}z {f , (X —t)dt}z = {ﬂ f () , (x —t)dt}z

—00 —00

TCHI'CU3JIMKHU XOCHUJI KHJIaMU3, 6YH,Z[aH 9Ca

fI*= j £, (%) dx < j £ (t)[dt- j o, (X —t)dx =

= [If@fdt=[f[f

OynuIMHU TonaMu3. by TEHICU3IIMK MHTErpajl ocTUAaru Mangpuimac
GyHKIMS y4yH MHTErpajjiall TapTUOMHU aJMallITUPUIL KOHYHUN
HKAHJINTUJIaH KeJIUO YHKaIU.

4) Aeap R= (—oo, +oo) oa f(X) ¢yuxkyus mexuc ysnyxcus
oyaca, y xonoa € —>+0 oa maRx| f (X)— f(X)| — 0 o6ynaou.

Mcor. T (X)— f(x)= f f(t)o, (x—t)dt— f (x)T o, (x—t)dt =

= I[f(t)— f(x)]@,(x-t)dt = j[f(x—t)— f (x)], (t)dt

—o0 -&
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oynuo0, Oynaaun arap € — +0 Oyica, y xonaa

f, (0= (9] < max| (x—1) - f(x)|-Ta)g(t)dt=

‘t‘<g

= m%x| f(x—t)-f(x)| >0
‘t‘<g
SKAHJIMTUHM Xocwil Kunamu3. [llyHra kypa, Iirr}) maRX| f(x)—f (X)| =0
oynanu.
Hamuowca. Aeap f(X) yukyus  ysnyxcus 6a  @unum
@ynxyus 6yaca, y xonoa lim max| f.(x)-f (X)| =0 o6ynaou.

e>+0 xeR
1-meopema. Vxmuépuii f € L,(R) ¢pyukyusa yuyn wynoati oup
f (X) uexcuz oughgpepenyuannanysuu unum ynxyusnap xemma-

Kemaueu mMaeacyo o6yauo, bynoa N — o oa ||f — fn||L ® 0 6ynaou.
Hcoor. f € L,(R) 6yncun.
CJE), X<,
f, (X) = {0’ X|>n (3.2.5)

ne6 onamus. besocura xap 6up X € R yuyr n—> o ma f (X) > f(x)

SKAHJIMTU KeJINO YMKaau. Xama | fn| < | f | DKaHJUTHUJaH Ba
+00

£, — 7 <2|f, )+ 2] f[ <[t [|f] dx<too
—0

TEHICU3JIMKIIAD YPUHIIA ODKAHJWIWJAH HHTErpajg OCTUAA JIMMUTTa
yTum xakuaaru Jleder Teopemacura kypa,

+0 +o0
lim |[f,— £ = lim [|f,00~f)fdx= [ lim]|f,(x)— f (x)|’dx=0
N—oo n—)OO_OO _Oon—)OO
TeHMKKa dra Oymamms. emak, f € L,(R) yuyn Ba ¢ >0 wmycOar
COH yuyH myHmaii oup @€ l,(R) ¢uaur QyHKIUS MaBXKYAKH,

6 f d . 6¥
yHJA || 2 ||L2(R) < 3 TEHI'CU3JIMK YPUHIU OyIaIu.

@€ L,(R) duanur ¢yakuus ydyH @, y3IyKCU3 (QUHHT
GyHKIIMS ~ TONMHWJIAJWKHA, OyHIa || @o— Py ||L R) <g TEHT'CU3IUK
2

Vpunnu Oynaau. Yprada (QyHKIUSHUHT 4-XOCCACUMHUHT HATHIKACHUTa
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Kypa, @, y3Iykcu3 (QUHUT (QYyHKOUS Y4IyH @, UYEKCH3
nuddepeHimamianyBun (bUHUT byHKIS TONMUINO,

d g 6% I y
|los—¢, |||_2 R) < 3 TeHrcu3nuk ypunnu 0ynamu. [lynra kypa,

[ f-esl<[f-oil+[oe.l+|pmes]<e
xocui 0ynanu. Teopema ucoot Oyau.
Hemak, mxtuépuit f € L,(R) dyHkumsan ucranran aHUKIWK

napaxxacuga L,(R) da3o wHopmacm Oyiimua @5  YeKcus
muddepenimauianyBu  GUHAT (PYHKUUS OWIaH SIKUHJIAIITHPUII
mymkuH. IlyHra xypa, dyekcus guddepeHuuamianyBuu (QUHUT
GyHKIMSATIAp — KETMa-KETJIUTH {fn} Tomwmb, N-—>o  7da

|-

fn|||_ R) — 0 »KaHJIMrU KeIub YUKaIu.
2

2. ByTyH COH yKHIa KBaJApaTu OWJIAH KaMJIAHYBYH OHp
y3rapyBumwin (QyHxkuusiapHuar @dypbe ajaMamiTupumm. Arap
f e L,(R) 6ynca, y xonma f ¢yskmus R =(—o0, +0) OyryH coH
YKuJa MHTErpajulaHyBuu OYIMaciuru XxaMm MyMKUH. Macaiias,

1 +
f=—=_cL,(R), X o
N1+ X2 SoN14 X2
lynunr yuyH ymyman onranma, wxtuépuii f € L,(R)  dyrkmms
00 _
yayn F[f]= I f (x)e"dx Dypre anMamTHpPUIIM MaBKyH >Mac.

—00

L,(R) cundnmaru ¢ynkumsmap yuyH Dypbe aiMalITHPUIIMHUHT

YMyMJIAIMACUHU  KHPUTUIN ~ MyMKUHauruaa 1910  iwnga
Iimanmepens Kypcarras.
l-nemma. Azap @(X) uekcus oughghepenyuannanysuu @uuum

Gyuryus 6yaca, y xonoa Flp]e L,(R)NL(R) sa
2 2
”F[(D]”LZ(R) = 27[||¢||L2(R) (3.2.6)

Inanwepenv menenueu ypuriu 6ynaou.

HcooT. F[p](u) Pypre anmMamITHpUIIMHUHAT XOCcaiapura Kypa,
YHUHT YEKCU3JIMKAa UXTUEpUN Manuil qapaxanu |u|_n ra Kaparasja
Te3poK Hojdra wHTHWIyB4YaH oSkammurugan F[p]e L, (R) N L (R)

skaHyury kenmud yukaau. lllyHuHr yayH
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(%) =$J@ Flol(u)e™du

®ypbe uHTErpaiv (POPMYIACUHUHT YPUHIU OYIUIIN KEIUO YUKaIH.
bynnax ramkapu,

”(DHiZ(R) = _[ |§0(X)|2dx = I §D(X)MdX:

—( 17 ixu _iﬂo = XUy,
- go(x)(g{o Flol(u)e dqux— 5 | PO [ 006" cx—

_ %T: F[gp](ufE o(x)e ™ dx du =

+00 - 1 2
- E_{o Flo]- Floldu = Z”F[(D]HLZ(R)

TEHTJIUK YpUHIM OYnanu. 1-1meMmma ucoot Oyiau.

2-nemma. Mxmuépuii f € L,(R) ¢unum pynuxyus yuyn (3.2.6)
lInanwepenv menenueu ypuriu 6ynaou.

HUcoor. felL,(R) Ba f bysknug [—a, a] opalMKHUHT
Tamkapucuga Honra TeHr OyncuH. Y xomma f € Ly(R) sxanmmru

Kenub YMKaIu, YyHKH
1

> 1
[l = 1 1700l ;|f<x>|dxs{ j|f|2dx}2-{ mx}z _

1
+00 2
:{ [ |£[° dx} N2a=v2a|t]_ g (3.2.7)

TEHTCU3JIMK YpUHIIU OYaiu.

IOxopugaru 1-teopemara kypa, [-2a, 2a] opalTUKHUHT
TalIKApUCHUJIA HOJIra aWjJaHyBYM 4YeKcu3 auddepeHnmamiaHyBuu
byHKIMSATap ~— KEeTMa-KeTJIMTM ~ MaBXkyna Oyamd N—oo  nda

||f — fn|||_2 R) — 0 oskanmurun kenu6® uwmkamwm. Illyawmarmek, (3.2.7)

TEHICU3JIMKKA Kypa, N —> oo 1a ||f — — 0 Oymamu. lynra

fol, )
Kypa,
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+00 ]
[ (f—f,)e ™™ dx

TEHICU3MUK YpuHiIu O0ymamu. by tenrcuszmukaan F[f,] ¢ynxkumonan

IF[f,]-F[f]= <|f - (3.2.8)

foll e

KeTMa-KemKHUHT F[f] QyHkmmsara Texuc sSKuHIAMUMM KEITuo
YUK

Mabnymku, f, xerma-ketimk f  ra  L,(R) da3ona
SKUHJIAIYBYM JKaHIuTHaaH my ¢asoma Oy f, xeTrma-keTnukHUHT
GyHIaMEHTaT KEeTMa-KeTJIMK OJKaHIWTd KenuO unkamd. Yekcws

mupdepenimamuianyBu  GuHuT  QyHKuMsmap  yuyH - (3.2.6)
[InaHmepens TEHITIMTY YpUHIIA OYJIraHu y4yH

|FLfa]- F[fm]“i(R) =2z f, - fm”iz(R)
TEHIVIMK YpuHIM Ba myHuHT yuyH Oy F[f,] xerma-kermmk L, (R)
dazona QpyHmameHTan KeTMma-KeTiauk Oymamu. By  ¢asoHuHT
Tynamurura kypa, F[f,] xkerma-xermuk L,(R) dazonma xanmaiigmp
g €L, (R) dynkmmsra skuanamamu. F[f,] kerma-xernmux F[f] ra
TEKUC SKWHJIAITyBYH Oynranu yuyH (=F[f] Tenrmuk xocun
oymamu. ynnait kumu6, F[f]e L, (R) skan.
OHM UHTETpaj OJITUCH OCTUAA JIUMHUTIA YTHO,

2 2
||F[ fn]||L2(R) = 272-” fn||L2(R)

TeHrIukaaH f QyHKOMS yayH
2 2
”F[ f ]”Lz(R) = 2”” f ||L2(R)

[Tnanmepens TSHITIMTMHA XOCHIT KUJIaMu3. 2-JI1eMMa UcO0T OV,
2-meopema (Ilnanwepens meopemacu). xmuépuii f € L,(R)

@t (0 :{f(x), |x|<n

Qyukyusiiap xemma-xemaueu o6yacun. ¥ xonoa n— o oda F[f, ](u)

meHeIuK OUNaH AHUKIAHEAH DUHUM
0, |x| >n

kemma-kemauk L,(R) ¢pasonune nopmacu 6yuuua xanoatioup g(u)
Qynrkyusea sxunnauwiaou ea 60y @ynxkyus § @pynkyuanune F[ ]
Dypove armawmupuwiu 0e6 amanaou éa F[ ] kabu 6ereunanaou. By

f 6a F[T] ¢yuxyusnap yuyn
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2 2
||F[f]||L2(R) =2z|f ||L2(R)

ITnanwepens menenueu ypunmu 6Oynaou. Aeap T elL,(R)(NL(R)
oynca, y xonoa Q(u) ¢yukyus F[f] ooouit Dypve ammawmupuwiu
OUnaH ycmma-ycm myulaou.

Hcbor. (3.2.5) popmyna Gunan anukianra { f,} kerma-kermk
L,(R) ¢azona skuHiamaad Ba LIYHUHT Y4yH (GyHIaMEHTAJIIUD.
L, (R) dazora terumnumm 6ynran puauAT QyHKIUSIIAD yUyH 2-IeMMara
Kypa, [Inaniiepens TEHIIUIU YPUHIM dKaHJIUTUIAH

|FLfa]- F[fm]”i(R) =2z f, - fm“iz(R)
TEHIJIMKHHA XOCWJI KyiiaMu3. by Tenrnukka xypa, F[f,] xerma-kernmk
¢yngamentan Ba myHra kypa, L,(R) ¢dasoma xammaiimup ¢(u)
dyHKIMATa skuHIamand Ba Oy gyakmustan f pyakmustamar F[f
Oyppe anmvamrtupumu  ae6 anuknaiimm3.  f,  QyHkums yuayn
[Tnanmepens TEHITUIHAA N —> o0 Oa JIMMUTra yrcak, y Xxomnma f
dbynk1us yayH [nanmiepens TeHIIUru XoCu1 Oy aau.

Arap f eL,(R)NL(R) 6¥yuca, yxonma f dyHkius yayn

F[f]= T f (x)e ™ dx

oauii MabHOIard Oypre aIMAIITUPHUIITN MaBXKYy 1 OViIau.

[FLEI=FIRI<|f = ol gy
skawymrunad  F[f,] kerma-kernmukamar F[f] dyaknusra Ttexuc
SIKMHJIAIUIM Keaub ynkanu. bynnan tamkapu, F[f,] xerma-kerimk
L,(R) ¢azona g(u) pyHKIusATa IKUHIAMITaHNA YIyH

g(u)=Ilim F[f,]1=F[f]
n—oo

Oymuim Kenub yuKaau. 2-teopeMa ucOoT Oyau.

Hamusica. F @ypve onepamopu L, (R) ¢azonu L,(R) ¢aszoca
V3IYKCU3 84 Y3ap0 OUP KUUMAMAU AKCAAHMUPAOU.
Xakukarnan xam, arap f; € L,(R), f, e L,(R) Ba F[f;]=F[f,]
oynca, y xonaa [lnanmepens TeHIMrura Kypa,
0=|F[f, - K1 = 27| f, - £,
span i = f, OYymanm.
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MycTakuji e4uil y4yH MU COJLJIAP.

f (X) dyHKIUSA yayH
F(x) = 1 ]O f (t)e ™dt = I|m j f (t)e ™dt
) /272- b ) / | —+00
TCHIIMK OmitaH Oypbe alMaIITUPHILIY aHUKJIAHTaH OYJICHH.
16.1. f(x)=e ¥ ,(a > O) byaknusauar - F(X)  Dypbe

AJIMalITUPHUIIVHA aHUKJIAHT .
2
X

16.2. f(X)=e 2 dyuxuusauar F(X) ®ypbe anMamTHPHIIHHT
aHWKJIaHT.
16.3. f(x)=x-e" e ,(a > O) byaknusauar - F(X)  Dypwe

AJIMAIITUPUIIHNHA AHUKJIAHT.

X2

16.4. f(x)=e 2cosax oyskumsauar F(X)  ®ypbe

AJIMAIITUPUIIHNHA AHUKJIAHT.
2
X

16.5. f(x)=e 2sinfx  ¢ymkumsauar  F(X)  Oypbe
AIMAIITUPHUIITUHA AHUKJIaHT.

16.6. f(x)= g M cos Bx (a >0) dyukumsauar F(x) @ypse
AIMAIITUPHUIITUHA AHUKJIaHT.

16.7. f(x)=e “"sin Bx (a>0) ¢ynxuusanar F(x) @ypse

AJIMAIITUPUINHNHA AHUKJIAHT.

16.8. f(x)= (a > O) byakuusauar - F(X)  ®dypbe
a’+ x°
IMaI TUPATITHHH aHI/IKHaHF
16.9. f(x)= (a > O) byakmusauar - F(X)  Dypee
a’+ x°

AJIMAIITUPUINHUHA aHUKJIAHT.

16.10. Arap I go(y)cosxydy=1 1 ~ Oynca, y xonma @(X)
+ X

0

(GYHKIUSHUA TOTTUHT.

16.11. Arap I w(y)sinxydy =e™* (x>0) Gyuca, y xonzga y(X)
0
(GYHKIUSHA TOTIUHT.
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3-8. Acocuii Ba yMymwiiamrad (pyHKIusiap

1. Kupum. VYwmymnamran ¢QyHKIUg (TaKCUMOT) TYyIIyHYacu
danra Ooupunun OynuO II. qupak Tomonuman 1930 iumnga yHUHT
KBAaHTOMEXAHUK TAJAKUKOTIApUJa KUPUTWITaH Ba OyHIAa acocaH
JupakHUHT Mamxyp J—(QyHKUMSICUAAH KEHr (oiiialaHUIIraH.
YmMmymnamirad byHKIMsIIap (TakcumoTIIap) HAa3apUSICUHUHT
matemaruk acocu C.JI. Cobones' Tomonmaan 1936 jimnma Kypuirax
Ba TUNEpOONIMK TUMNAArd TeHrnamanap yuyH Komwm Macanacuau
eUMIIA KYIAHMITAH. YTraH aCpPHUHI WUTHPMAHYM Ba YTTU3UHUM
HunapuHUHr Oomnwiapujaa (JIoKajdl HWHTErpalaHyBuUM (DyHKIUsIAP
TUNUAArd) yMmywmiamrad (QyHKIUS — TylmiyH4acu Oup  KaTop
marematukiap (/. OBanc, JI. Tonemnu, Y. Moppu, K.O. ®punpuxc,
KJlepe) umnapuaa auddepeHuran TEHITIAMAHUHT yMyMJallrad
€4YMMU TYLIYHYACMHU KHPUTUIIAA yupauau. by WyHamum mykamman
ketMa—keTnukga  C.JL Co6ores” tomoHuaad 1950 wwnima
puBOXIaHTUpWIAU. CUHTYIIIp yMyMJlalmrad QyHKIUSJIapHUHT allpuM
cunduapu C. BOXHep3, K. AzLaMap4 Ba M. Pucc wunuiapuma
Y30KJIAIIyBYM MHTErpaJUIap Ba KaTOPJAPHU ‘‘perysipuzanusian’
6uwiaH GOFIMK MacalaJapHH edmmiga Kapamrad. B.A. Crexios’
ToMOHUIaH 1907 Wunma TakauM STWITAH ypTadyaiall YCYJIWHUHT Xam
yMymilamirad (yHKOUSIap Ha3apUsCHMHUHT IIAKJUTAHUIINTA TYPTKHU
oynraHuHM Kaua otum kepak. 1950-1951 #unmnapma JI LHBapu6
ymymiiamrad QyHKIusaap (TaKCUMOTIIAp) Ha3apUSICUHU CUCTEMATHK
paBuila OaéH KWiAM Ba YyHra TOINOJIOTHK BeKTop (azonap

by xakuna C.JI. Co6onesnunr “Me thode nouvelle a* re'soudre le proble’'me de Cauchy
pour les e quations line aires hyperboliques normales” // Mar. ¢6.-1936. — T.1(43). — C. 39 —
72. MaKoJlacuaa KeJITUPHIITaH.

by xakunma C.JI. CoGoneBuunr “Hekoropbie mpumeHeHUs (YHKIHMOHATHHOTO aHAIHU3a B
MatemaTtuaecko ¢puzuku’” —JI.: U3n—so JII'Y, 1950 #imngaru kurobuaan YKUII MyMKHH.
8 by xakuma C. boxuepuunr “Jlekumu o0 wuHTerpamax @ypre” —M.. duzmarrusz, 1960
Huniaru KuToOuAaH VKU MyMKUH.
4 by xakupna K. ApamapHunr ‘“3agadya Komm ans JIMHEHMHBIX YpaBHEHHMM € YaCTHBIMHU
MPOU3BOJIHBIMU TUNepOonuyeckoro tuma”’ —M.: Hayka, 1978 iunmarm xutoOuman VKUII
MYMKHH.
5 by xakuna B.A. CrexiioBHUHT “OCHOBHBIE 33/1a4l MaTeMaTUYeCKO Gpu3nku’ 2—e u3a. —M.:
Hayka, 1983 itnngaru kutoOuaan YKUIT MYMKHH.
6 By xakuma JI. IIsaprauuar “The’orie des distributions”. T. I-1l. Paris, 1950-1951
Hunapaar KATOOUAaH YKUII MyMKHH.
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Ha3apUsACUHU Kyu1ad yHUHr OHp KAaTop MyXUMM Macajajiapra
TaJIOUKJIaPUHU KYpCaTIu.

Vrran acpumnr 50-itmmrapuma H.H. Boromo6GoB 6Gupuxun
Oynmu0 »jeMeHTap 3appadyajapHUHT  JIOKaT ¥3apo  TabCUPUHU
udomanam y4dyH ymymjamraH QYHKOUSJIAPHUHT (QyHIaMeHTal
POJIMHM KYpcaTaid Ba YHM MaWJOHHUHT KBaHT Ha3apHACHUHU
akcuoMmaTuk Kypuira kKymwiaau. Iy paspmapna JI. T'opaunr, WM.M.
lenbpann, JI. Xépmannmepnap  TOMOHMAAH  yMyMJallraH
GYHKOUSTIAQPHUHT  METO[JIapu  OWiIaH yMyMUH  KYPUHUIIIATH
muddepeniman oneparopiap Y4yH (QyHAAMEHTal HaTWXKaJjap
onmuuau. KelmHyaiuk, KyNruHa  MareMaTukiIap  TOMOHMJIAH
yMyMJamran QyHKIMsUIap Ha3apUsICHU UHTEHCHB PUBOMIIAHTUPUIIIH.
Ymymnamran — QyHKUOMSJIAp — HA3apUSCUMHUHT  OyHJaW  »kajal
PUBOXJIAHUIITM OMPUHYM HaBOATIa MaTeMaTHK (pu3rKa TagadiapuaH,
acocaH nuddepeHunan TeHIaMalap Ha3apusacH Ba KBaHT (U3UKACH
Tanabnapuaan kenub yuKau. AWHU BaKTIa yMyMJalirad QyHKiusiap
HA3apUsICU KEHI PUBOKJIAHTUPWITAH OYnubO (pu3mka, MaTemMaTuka Ba
MYXaHJMCIUK CcoXajapura MycTraxkaM KupuO Oopraniauru cabdabdiu
KYIITMHA TaJ0uKJIapra ara.

YMymnamrad (QyHKIUS TyIIyHYacHd KJIacCUK MabHOAAru
byHKIMSA TYIIYHYaCUHUHT YMYMJIAIITUPUITAHUTUD. by
YMYMJIAIITUPUILL OUP TOMOHAAH MOJJIUNA HYKTAaHUHT 3UYJINTH,
HYKTaBUN 3apsii €KU JUINOJHUHT 3WWIMIH, ONAUN €KUM MKKUIaMYH
KATJIaMJIADHUHT 3UYJIMTH, HYKTaBU MaHOAHUHT OHUW MHTEHCUBJIUTH
XamJa HyKTara KyWwiraH Ky4YHHHT WHTEHCHUBJIMIMA Ba OOIlKa
TylIyHYaJapHU MaTeMaTHK Iakiaa udoganaiira MMKOHUST IpaTIu.

WKKUHYM TOMOHJIaH, yMyMJIalliraH (yHKIMS TYIIyHYacH peal
MYMKHUH OYnMaraH (paxktiapaa ¥3 akCMHU Tomnaaud. MacanaH, MOAAMMA
HYKTAaHUHT 3UWIMTHHM Yidamniga, OyHAa Iy HYKTAHUHT KHYUK
aTpoduaa YHUHT ypTaya 3UWIMTMHUTHHA YI4aln MyMKUH OViaau Ba
YHU 11y OepuiraH HYKTAHUHT 3UWIMTH Je0 aTamra ojaud Kemau.
Kynon kunubd aitranga, ymymiaamrad QyHKIus xap OUp HyKTaHUHT
aTpoduaa Y3uHUHT “‘YpTa KUMMaTth OWIaH aHUKJIAHAIH.

By ailTwiraHHu TYIIYHTUpUII y4yH Ou3 maccacu | ra TeHr
OynaraH MOAIUM HYKTAHUHT 3UWINTHHU aHUKJIAIITa KUpUIIaiink. by
MOAAUN HyKTa KOOpAWHATa OOIMM OWjIaH yCTMa-ycT TYHICHH Je0
dapas KuIanimk.
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Momuii HYKTAaHUHT 3WWIATHHU aHWKJIAIml y9yH 1 Ta TeHr
Oynran maccann U map nuura tekuc TakcumnaiMus. Hatmxana
—, |x|<e,
f.(X)=1 4re
0, |X|> ¢
YypTaya 3UWIMKHU XOCWJI KujamMu3. M3nmaHaérran 3udiuk cudarmma
ouz aBBan f_(X) ypraua suuwimkimap KeTMa—KETIMIHMHUHT & — +0
UHTUITAHJATH HyKmaeuil tumumuy J1ed KapaitmMus Ba yHU O(X) opKayn
OenrmiIaiMu3, SHHU
_ + o0, arap X=0 6Yyica
o(x)=lim f_(x)= 7 (3.3.1)
g0 0, arap X =0 Oyica

OyncuH. Tabuuii paBuiga, 0 3UWIMK QyHKUUACUAAH uXTuépuii V
XaXM Oyiinya OJMHITaH WMHTErpai Iy Xa)KMra >KamJIaHTaH MacCaHU
OepuIu Tanad ATUIAIU, SHHU

15 (x)dx =

v 0, arap 0g¢V
oynanu. Jlekun (3.3.1) TeHIIMKKa Kypa Oy KEATUPUITaH TCHIJIUKHUHT
Jarn KUCMHU Xap oMM Houira TeHr. by kapama-kapmmnukka kypa f,_(X)

1, arap 0OeV,

(v

ypTaya B3UWIHKIAD KeTMa—KeTIMIHHUHT ¢ —> +0 HMHTWIranmarua
Hykmasuil aumumu 1e60 O(X) 3UWIMKHA KaOyn KWiuO OViIMacauru

KeInO YUKaIu.
Onmun f_(X) Ypraya smunmkimap KeTMa—KeTIUTHHHHT & — +0

UHTWITAHAATH KYYCU3 JAUMUMUHU XUACOOJIaWMH3, SBbHU HUXTUEPUM

y3IyKCH3 @ (QYHKIUS yIyH I f_@dX coHnm KeTMa-KeTIMKHHUHT
R3
& —> +0 MHTHITaHIard JMMUTHHHA TOIIAMU3.
bus

lim [ £, ¢(x)dx = (0)

AKaHJINTUHU KypCaTaMu3.

Xakukatgan XaMm, @(X) GYHKOMSHHHT — y3IyKCU3IUTHIaH
nxtuépuit 7 >0 mycbar coH yuyH myHmail 6up &, >0 mycOat coH
TONMIIAJUKH, OyHIa |X| <&, TEHTCU3IMKHU KaHOATIAHTUPYBYH
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UXTUEPUN X HYyKTaJIap Y4yH |(0(X) — (p(0)| <17 TEHTCU3JIUTH YPUHIIH
Oynanu. byHnaH sca, 6ap4a ¢ < g, y4yH

[ 1.0000)dx=(0)|=—| [ [(x) - p(0)]dx|<
R® ‘X‘<g
3 3
< XL|¢(X) ~(0)dx <77 yo— Xde =7

TEHTCU3NIMK Ypuniu Oynaau. by aca TaciMKHU HCOOT KUaau.
Mysnati  Kumuo, f_(x) KeTMa-KeTIUKHUHT & — +0
uHTIITaHaarn kydcu3 gumMutd @(0) dyHkmmonan Oymmb, xap Owup
y3nykcu3 @(X) ¢yskmusara yauar X =0 wykragarun ¢(0) xumiimaTu
Oynran COHHM MOC Kysp dKaH. YmOy ¢QyHkmuoHan 3ca, oO(X)

SUWIMKHUHT Tabpudu cudatuaa kadyn kuwiaumHaau. Opatna Oy
JlupakHUHT Mamxyp 0 — QyHKIUsACH JIeHnIaIu.

<V

Hemak, & > +0 wunTHaranga f (X) > o(X) skannurm acnmnma
uxTHépuil y3nykcus @(X) gyukmnus yuyH & — +0 uHTUIraHma
[ £.(00()dx— (5, )
R3
JUMUTUK MyHOca0aT YpuHIU OynuinuHu Owiamupanu, oyaaa (0, @)
cumBol ¢(0) conra TeHr OYMO O (YHKIMOHAIHUHT ¢ (QYHKIUATA
TabCUPHIArUd KuMatuaup, seau (0, @) = (0) 6ymaau.
DHJM )KUCMHUHT TYJIMK MacCCaCHHU TUKJIAII YIyH O(X) (3UWINK)

dbyaknuoHamu OwraH @(X) =1 QyHKIMAra TabCUp KWITUPHUIN KEpak,
spuu (0, 1) =1(0) =1 6ynagu.
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Arap x=0 HyKraga M wmacca kamjlaHran OyJjca, y XoJja
IIyHTa MOC 3UWIMK MO (X) ra TeHr xucoOsiaHaad. Arap m Macca

X =X, HyKTaja >kKaMmJaHran Oyica, y Xojja 3WWIMKHH TaOUHid
paBumaga Mo(X—X,) Ta TeHr naed xucobOnanamu, OyHaa
(MS(X—=X,), @) =me(X,). Ymyman onranga typau X, k=12,...,N
HyKTajapia M, Maccanap >kaMJIaHTaH 0yiica, yHra MOC 3UUJIHK

N
ka O(X—=%,)
=]

nuruHauTa OVIaau.

[lysmait kuimub, Moaaui HyKTanap €pJaamMuja spaTuiiaJurad
3UYIMK KJIAaCCHK MabHOJAru (QyHKOHMS TyImIyH4Yacu OwmiaH udoja
KWJIMHMAC SKaH Ba yHU HdoAa KWIHII y4yH OHp 03 YMYMHUHUPOK
OynraH OOBEKTIIAPHM >KaJIO KWIMII Tajad 3Tuiaagu. by aca 4u3uKIu
y3Iykcu3 (GyHKOHOHAUIap (ymymuiamraH (GyHKIUASIIAP) OpKaIH
aHUKJIaHAP JKaH.

2. D acocuii pynxkumsinap pazocu. Kenrupunaran mucongaru
0 — (yHKUUSIAAH KYpUHAIUKH, Oy Y3JIyKcu3 QYHKIMS EpaMuaa Iry
dyHKUMSIapAa  aHUKJIAHTAH  YU3MKIW  Y3IyKCHU3  (YHKI[MOHA
cudaTuaa aHuKJIaHap 2KaH. by y3nykcu3 GyHKIUsuap 6 — QyHKIUS
YUyH acocutl pynkyusniap ned aitunaau. by HyKTan Hazap UXTUEPUI
yMyMIIalliraH (PYHKIUAHU eTapivya “saxmu’’ (acocuid) (QyHKIusiap
dazocua YU3UKIN y3IyKcu3 (PyHKIMOHAT cudaTraa aHUKJIAIra acoc
KWIMO onvHaau. MabiyMku, acocuil pyHKIusaap pazocu KaHudamap
KHYUK OYIica, y X0JJa YM3UKIH Y3IyKCU3 (PYHKIMOHAIIIAP IIyHYaIap
Ky MaBxyJ Oynaau. VIKKMHYM TOMOHJAH, 3ca acocuil (pyHKIusiap
TYIUIaMU eTapivya Kyn Oynuinu Kepak. buz Oy myHKTIa MyXum
oynran D acocwuit pyHkuusiiap gazocMHU KUPUTAMU3.

D=D(R") opkamu R" ¢asoma anukmanran Oapua YEKCH3

muddepenrmamuianyBu  GUHAT — QYHKUMSUTApHUHT  (Da3ocuHU
oenrmnaitmuz. buz 0y D (dazomaru sgxuHmamumm TyHIyHYacHMHU
KyWu1aruda KUpuTamus.

Tavpugp.  Azap D ¢azooan  onuneaw — UXMUEpull

@1y Ppy Payeeny Gy s -o QYHKYUATAD KEMMA-KEMAUSU 84 @ DYHKYUSA YYUYH
a) wynoau oup R>0 mycoam con masoxcyo 6yaub

supp ¢, < Ug;
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6) xap oup a =(a, a,, ..., & ) myromuuroekc yuyH K — o da

xeR"

D¢, (X) = D”p(x) (3.3.2)
oynca, y x010a @y, @y, Psseeey Gy .. QYHKYUALAD KEMMA-KEMAUSU @
Qyuxyusiea yuyn D ghazooa axumnawaou oeb aiimunaou éa K — oo
oa D ¢gazooa ¢, — ¢ 0eb ézunaou.

byHpaii sSKUHIAIUII TymiyHYacd KHpUTHITAaH D 9u3ukim
tymnamra D acocuii ynxyusnap gpazocu nevtmnanu.

By D ¢aszona D’¢p(x) mnuddepentmannam amamu D dazonu
my D ¢da3zora y3nykcu3 akciaHTUPAIH.

XakukataaH xam, arap K >o na D ¢asoma ¢, — 0 O¥yinca, y
xoJiaa a) mryHjaaii oup R >0 myc6aTt con maBxyn 0yiu0 |X| >R yuyH
¢, (X)=0 Ba 0) xap owp a=(, @,, ..., @,) MYyIBTUUHACKC y4yH
k - o na

D“p, (x) = 0
Oymamu. Jlekun y xomma: a) supp D’p, cU.; 6) xap Oup
a=(a, a,, .., a ) MyIbTHUHICKC YIyH K — o na
xeR"

D?[ D¢, (X) ]|=D*",(x) = O
oynmamu. D ¢dazomarm skuHmamuil Tabpudura kypa Oy xap Oup
B=(L,, B, -, f,) MynbTHHHIEKC yuyH K —>o0 ma D daszona
D’¢p, -0 oxannuruau 6unmupagu. by sca D ¢asoma D”¢(x)
muddepenuamiam omneparopu D ¢dazonm my D ¢asora ysmykcus
aKCIAHTUPUIINHA OUIITUPATIH.

Xynad IIyHUHTIEK, Y3rapyBUWJIApHH MaxCcycMac YHW3HKJIA
anmamtupuin - @(Ay+b) amamm Ba aeC”(R")  dynkuwmsra
kynadtupum  a(X)@(X) amamm xam D ¢dasomm my D dasora
Y3IyKCHU3 aKCIIAaHTHPAIH.

D(G) opkanu tamyBuncu G daszora Terunuim OyaraH Oapua
acocuit pyHkusnap TymiaMmuan oenrwnaiimus. lllynra kypa

D(G)c D(R")=D
oymam.

By xuputunran tavpudra kypa aliHaH HoOJTa TEHr OYJIMaraH
myHaal acocwid (QYHKIUS MaBXyJIMH JIeTaH CaBOJ TYFHIIAJIH.

44



Masbnymku, OyHmait ¢ynkmusuiap R" ¢aszoma ananutuk OyaMaiiau.
Honpman ¢apknu Oynran acocuil (QyHKIMSITa KyWHAArd «Ianoyvyka
GyHKIYSI MUCOJ OYJaIu:

82

o (x)=1 C.& e x| <e,
0, |X| > g,
by epnaru C_ y3rapmacHu Ou3s
| o.(9dx=1

Rﬂ
HIapTHU KaHOATJIaHTUPpAaAUTaH KI/IJ'H/I6 TaHHaﬁMI/IS, SABHU

oynau.

@ . (X)

&

OcoHrvHa TeKIUPUO KYPUIl MyMKUHKA

a)g(x):ina)l (ij
&

g
TEHTJIUK YPUHIH OVIaau.

Kyiiunarn nemma acocuit ¢GyHKHMsUIapra KYNriHa MHUCOJUIap
KEeITUPHII MyMKWHIIUTHHHA KYpCaTay.

1-nemma. Hxmuépuii G coxa eéa uxmuépuii & >0 mycoam cou
yuyn wynoati oup n€C”(R") @yuxyus monunaouxu, 6ynoa
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0<n(x)<1, n(x)=1 xeG,; n(x)=0, xeG,,
oynaou.
Hcoor. y(X) ynxmus G,, TYIUIAMHUHT XapaKTEPUCTHUK
GyHKIMSACK OYIICUH, STHHU
1, xeG,,,
2(x) = {O, xeG,, .
VY xomnna

n() = | x2(y)o,(x=y)dy
Rn
(pyHKuI/Iﬂ Tajlad KUWJIWHAIUTaH XOoCCaJlapHd  KaHOATJIaHTUPAIU.

Xakukartnan xam, @, € D, 0< @, (X), suppo, =Ug, I w, (X)dx =1
Rn

OynraHu yuyH
n() = | @,(x-y)dyeC*(R");

0<n()< [ o, (x=Ydy=[ o,()ds=1;

R" R"
)= [ x(Veo,(x-y)dy=
uU(x; ¢)
[ o.(=y)dy=[o,(&ds=1 xeG,;
=<U(x;¢) R"
0, XeG,,
oymamu. buz G=(a, b) Oynram xom yuyH 7(X) GYHKOUSHUHT
rpauUruHu YM3Maaa Kypcaramus.
4
y
1+

1n(x)

|
|
|
1 || |
Ol aZ3¢ a—¢a bbte b+3e X

[

Jlemma mcOGot Oynmmm. by mcObor KuimumHTaH l-nemMmanaH KyWnaaru
TacauK KenuO uukanu: aeap G coxa uecapananean éa G'cc G

46



yHOa2u Komnakm myniam Oyuca, y xonoa wyuoau oup n e D(G)
@yuryus masncyo 6yauo 0<n(x) <1 ea x e G' yuyn n(x) =1 6ynaou.
G, ,k=L12,.. OYMK TYIUIAMJIADHUHT CAHOKJIM CUCTEMACH

oyncun. Arap G=UG,, G, cc G Ba uxtuépuit K cc G xoMnakr
k=1

TyIIam dexiu congarn {G, } TYIamiap GMIaHIMHA KECHIIMAra sra
Oynca, y xonma Oy G,,k=12,.. ounk TyruiaMmimapHUHT CaHOKJIH
cuctreMacu G OYMK TYIUIAMHHHT JIOKAL YeKiu KONAAMACUHYU TAITKHII
dTaau 1ed alTUiIaau.

1-meopema (6upnune éuunmanapu). G,, k=1,2,.. ouux
myniamaiapuune cavokau cucmemacu G ouux myniamuuHe J10KA1
yeKkau KOnaamacutu maukui Smcut. Y xonoa

e (x)eD(G,),0<e,(x)<1 6a xeG yuyn Z e.(x)=1
k1
Oynean {ek (X)}:;1 @yHKYUuAIap cucmemacu mMagxcyo 6yaaou.
Acnamma. Xap oup X € G Hykma yuyH tueuHouoda KamHauieaw
e (X) wywunyeuunap comu wexiuma Oynaou. by {ek (X)}:;1

®

k=1

JIOKAJL YeKlu KONJIamacuea Moc OupHuHe EUuImaniapu 0ed atumuiaou.
Hcoor. buz G tymnamuamar 6omka 6up G' cc G, , k=12,...

Gyukyusnap cucmemacu wy bepunean G ouux myniamMHuHe {Gk}

(V) 1 o0
KOMIIAKT TYyIUIaMJIapAaH TY3HWJII'dH {G k}k:l JIOKAJI 4YCKJIM KOoIllIaMaCHu

MaBKy/Jl SKaHJIUTUHU UCOOT KuiaMu3. ABBan G’ TymiaMHU KypaMus.
o0
K,=G\UG,
k=2

ne6 Oemrumaiimu3. Y xomma K, <G, ccG  Ba K, tymmam G
Tymiamaa €nuk tymiam Ooynaau. llynra kypa K, cc G, 6ynaau Ba
myHUHT yayH G, ounk tymuiam cudatuga K, cc G, cc G, 6ynran
OuuK TyrjaaMHu onuil MymkuH. Ly 6unan oupra G';,G,, ... cucrema
G TYmIaMHUHT JIOKQJT YEKJIM KOIUTAMACWHM TAIKWI ATaad. XyIId
mryHra yxmam ycyn omman G, cc G, oumK TYIUIaMHU KypuII

1 o0
MYMKHH Ba Xako30. Hatwxkana O6u3 tanad sTuira {G k}k:1 JIOKaJ

YEKJIM KOIlJlaMara sra 0yiamMu3. 1-1eMMaHHHT HaTHXKAcHUTa Kypa
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XxeG' yayn 7, (X)=1 Ba 0<7,(x)<1
oynran 7, (X) € D(G,) dynkuusanap cucremacu MaBxyz OyIaim.

ek(x):wnki

Z 17 (X)

ne6 6enruinad onamus, OyHIa Z 1, (X) >1 6ynagu. Hatmxana 6us
k=1

Tajad ATUJraH OMPHUHT ElnManapura 3ra oynamus. Teopema ucoor
oynau.

Mynmarn xkuu6, O6m3 D(G) cumHGra Tterunum xap Xul
GYHKIMSIAD MaBXKyJ SKAHJIWTUHU KypaMu3. OHIM Ou3 OyHpaaii
(GYHKIMSJIAPDHUHT eTapiinda KYI SKaHJIMIUra UIIOHY XOCUJ KUJIaMHM3.

2—nemma. D(G) mynaiam L,(G) ¢azooa 3uu 6yraou.

Ucoor. f €L,(G) Ba uxtuépuit &>0 mycOaT coH OYiCHH.

Jleber WHTErpaJIMHUHT aOCOJIOT Y3JIYKCH3JIUK Xoccacura Kypa,
myHaak oup G'cc G yHaaru KOMOakT TYIUIaM MaBXyJIKd, OyH7a

52
| |f(x)|2dx<€ (3.3.3)
G\G'
TEHICU3JIMK YPUHIW Oynaau. MabayMmMKH, TOJIMHOMIIAD TYTUIAMH
L,(G) d¢a3ona 3uunup. Ulynra kypa, mynnait Oup P momunHoM

MaBxXyJ 0ynu0
2

[ 1fe0- P(x)|2dx<% (3.3.4)

TEHICU3NUK Ypuuiau OYnaau. Ouau G"cc G' Oynran yHaaru
KOMIIAKT >KoMtamran KucM coxanu G' coxara erapiawda SIKUH KHJIHO
ITyHIal TaHJIaWMU3KU, OyHIa

2 g

[ PO dx<= (3.3.5)
G\G" 5

TeHrcu3nuk ypunnu oyiaagn. 7€ D(G') dyukuusau 0<7(x) <1 Ba

XeG" yayn n(x) =1 o6ynaguran kuiub oncak, y xoiama Pre D(G)
Ba (3.3.3), (3.3.4) Ba (3.3.5) TeHrcusnMkiapra kypa

[ =Pr" = [£00=PO)RO dx= [ |f(x)-PX)7(X)| dx+
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+j | F ()| dx<—+2j [ F () - P dx+2j P(x) = P()n(X)[ dx <

<3%+2 [ PO dx<e?

G\G'
TEHICU3JIUTY YpuHIM Oynaau. Jlemma ucoot 0yiau.
f ¢yskmus G Tymamma Jokan >KaMJIaHyBYM OYIJICHH, SThHU

f e i, (G) 6yncun. By f Qynxumsaunr @, (X) GyHKims Gunan

L= f(Wo.(x-y)dy=[ ,(y)f(x-y)dy

Yypamacunu kapaitnuk. by f_(X) ¢dynkumsa f ynxuusaunr ypmaua

loc

@yukyusicu éxu t yuxkyuanune pecynsapuzayuscu ned anTumamm.

1< p<ow yuyn f eL’(G) 6yncun. (by epaa f(x) pyukmus G
TYIJIaMJIaH Tallkapuja Hojra TeHr aed XucoOiaHagu). Y Xxoiaa
f.(xX)eC”(R") Ba

(3.3.6)

P (G) S||f|||_p(c5)
TEHICU3JIUK YPUHIIM OYJIaIu.

Xakukatnan xam, f_(x)eC™(R") skanwmuru f GyHKUMSHHHT
XxoccacuJaH Ba ypraya (QyHKUUSIHUHT TabpudugaH OeBocUTa Kenud

ynkaan. by (3.3.6) TeHrcusamkHM ucOOT Kwimm yayH [é€mpuep
TeHrcusnurugan porinananamus. llynra kypa

oo < j " dx = j j f(Y)o, (x-y)dy

<[] |f(y)|"wg(x—y)dy“

G G R"

=[ [ 1t @, (x=y)dyax<[ [£(y)]"dy =]’
G G G
TEHTCU3JIMK KeMuO YnKaau. XyIau IIyHra yximam P = oo OyaraH xoJ

p
dx <

p-1
@, (X— y)dy} dx =

Kapajajy.
2-meopema. felLi(G) ea KccG «komnaxm myniam
mawkapucunune oesapau xamma sxcouuoa f(X)=0 oyacun. YV xonoa
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uxmuéputi £ >0 mycoam con 6a £ <d(K,0G) yuyn f @ynxyusnune
f_(X) ypmaua ¢pynxyuacu f_(X) e D(G) 6yraou. bynoan mawxapu,

( azap [ €Cy(G) 6ynca C(G) oa
Saeap feLb(G),1<p<w 6yrca L°(G)oa

acap f €L, (G) 6yrca G coxanume oeapau Xamma sHconuuoa

g—>+0 oda f (X)—> f(X) pyukyusea akunnawysuu 6ynaou.

HcooT. Arap uxtu€pmii £ >0 wmycbar con Ba & <d(K,0G)
Oynca, y xomma f_(X) ¥Yypraua ¢ynxkmus G npa  ¢dusuT Ba
f_(x) e C*(G) 6ynranu yuyn f,_(x)e D(G) 6ynaan.

f € C,(G) 6yncun. Y xonna X G yuyH

LOO— T =] [F() = (0], (x=y)dy|<
Rn
| o.(x=y)dy= max|f (y)~ f(x)
R" -
Ba f(X) ¢yskuusamar G Tymiamaa TEKUC Y3IYKCH3 (QYHKIUS
skarmurugan € —>+0 nma f (X) ¢ymkuums f(X) gynkmusra texuc
SKWHJIAITYBYX YKAHJIUTH KeIr0 YuKaIu.

felLy(G),1<p<ow OYyacun. Y xomma wuxtuépuit 6 >0

< max| f (y) - (x)

MycOaT coHHM onamu3. by conra moc mynpmait Ooup g eC,(G)

byHKIMS MaBxy 0YI10

o

”f _g”Lp(G) <§

TEHICU3JIUK YpuHIH Oyinanu. MIcOOT KuanHraHura Kypa mryHaai oup
&, >0 mycbat con Tonnnud 6apua 0< ¢ <&, yuyH

lg -9,

TEHICU3NIUK YpuHiau Oynaau. byHnaH sca, Oapua 0<é&<g, ydyH
(3.3.6) TeHrcusmukaaH Goiaananno
”f -1, LP(G) S”f _g”u’(e) +”g — 9,

L °(G) <§

<
L*(G)

20 0O
Lp(G) <?+§:5

< 2||f N g”Lp(G) +”g -0,

50



SKAHJIUTMHU Xocul Kwiamus. by aca ¢ »>+0 ga f_(X) ¢yskuus

f(x) ¢yakmusra LP(G) ¢asoma sSKWHIAIIYBYM OKAHIWTHHH
ownaupany.

Arap fel;(G) 6ynca, y xonmma C,(G) c¢azora xaparuu
KeTMa—KETJIMK ~ KypCcaTWUIl MyMKUHKH, Oy KeTMa—keTink G
TYIUIAMHUHT Jaespin XamMma skovmna f(X) gyHkmmsra skuamanmamm.
bynnan Ba ucOor KwimHranura kypa € —»+0 na f_(x) ¢ynxmus G
TYIUIAMHUHT JesIpiiu XamMma xoiuaa f(X) dyHKusTa SKUHIANTYBYN
AKaHJIUTH Kenub unkaau. Teopema ucoot Oyiau.

1-namusca. D(G) ¢pazo 1< p<owo yuyn LP(G) ¢hazooa 3uu

oynaou.
2—namudca. Aecap G uecapanamean mynaam Oyica, y Xoaoa

D(G) ¢aszo CS(G) ¢azooa (C*(G) ¢pazo nopmacu 6yiiuua) 3uu
o6ynaou.

3. D' ymymuamran ¢gynkuusiiaap gasocu.

Tavpugp. D acocuii ¢pynkyusnap ¢hazocuoa anuxnawmeaw xap
KaHOQU YUBUKAU V3IAVKCU3 DYHKYUOHAN2A YMYyMIAwean QyHKkyus oed
aumMuIaouU.

Moc Oenrunmanumra kypa f  opkanmu  dyHKUMOHATHU
(ymMmymnamrad QyHKIUSHH) ¢ OpPKaJIM 3Cca acoCUi (yHKIMSHU
oenrunab, Oy f  dyHkunumoHamHuHr @  acocuid  QyHKIUATA
tabcupugaru kKubimMatuaun  (f, @) kabm &3mmagu. IllyHuMHTIEK,
dopMan pasBuiga ymymiamral QyHkiusau f(X) kypuHHIIIa Xam
Oenrunananu, OyHmaa X aprymedT f QyHKImoHanm Tabcup KumaauraHd
acocuii PyHKITUSHUHT apTyMEHTHIUD.

Oumgn f  ymymnamran GQyHKOUS TabPUGUHHA TaXJIWI KHJIaMH3.

1) f ymymnamran ¢yakous D daszomarm (yHKIHOHAIIMD,
sBHU Xap Oup @ € D acocuii pynknusra (f, @) komrmieke coH Moc
KYWHJIaIu.

2) f  ymymnamran ¢yskmus D dasomarm  ymsmkim
byHKIIMOHAIIUp, SABHU arap @, ¥ € D Ba A, g KoOMIIIEKC COHIap
oyica, y Xoiaa

(f, Ao+ uy)=A(f, @)+ u(f, v)
MyHOca0aT YpuHIu Oynaau.
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3) f ymymnamran ¢yakuus D dasogarm  y3imykcus
(¢yHKIIMOHANAMp, sibHU arap K —> oo na D dazoma ¢, — 0 6yiaca, y
xonga K > ga (f, ¢ ) >0 6ymamm.

D'=D'(R") opkamu 6apua ymymiamran GyHKIusIap Gpa3ocuHu
Oenrunanmus.

Arap f Ba ¢ ymymnamradH QYHKIUSJIQPHUHT —YU3HKIH
KOMOWHANMACH OpKaimu Xocws KwimHran A f +uQ ymymnamran
byukus @ € D yuyH

(AT +ug, o) =A(T, @)+ u(f, @)
dbopMmyia opKaiau aHUKJaHaguraH (QyHKIMOHaN Oyica, y xonma D'
YU3UKJIM TYTIaM OYJiaJiu.
Ovmn A f +ug dyakuponamauar D dasoma um3ukiam Ba

y3IyKcu3, sbHM D' (azora Terunuiv OYJIMIIUTUHUA TEKIIUPaMU3.
XaKuKataH Xxam, arap @, ¥ € D Ba uxtuépuii o, [ KOMILJIEKC COHJIAp

y4yH KHPUTHIITaH Tabpudra kypa

(Af +ug, ap+ py)=A(T, ap+ py)+u(9, ap+py) =

= alA(T, @)+ u(9, @)1+ SIA(T, w) + (9, w)] =
=a(Af +ug, )+ AT +ug, v)
TEHTJIMK YPUHJIM Ba IIyHTa Kypa Oy (pyHKIMOHAN YM3UKIN OYaju.
Vanykeumznmurn f  Ba ¢ (QyHKIMOHAUTADHUHT Y3ITYKCH3JIUTHIaH
kennO udukanu, apHu arap D ¢asoma K > ma ¢, — 0 Oynca, y
xonma K — oo na
(Af+u9, o) =A(f, ¢)+u(9, )0

oymau.

D' ¢azomarn sSKuHJAIMIN TYIIYHYaCUHU (YyHKIIMOHAIIAP
KETMa—KETJIUTUHUHT Kyucu3 aKuHaauuus cupaTuaa KUpUTaMus3.

Tavpugp. Aeap D' ¢azooan oaunean f, f,, ..., f, ...

ymymnawean Gyuxyusiap kemma-kemaueu yuyn f e D' ymymnawean
Qynrkyus  masdxcyo oyau6 uxmuéputi @D yuyn K—>ow  oa
(f., @) > (f, @) o6yrca, y xonoa f, f,, .., f, ... ymymrawean
Qyukyusinap xemma-kemaueu —feD'  ymymnawean @ynxyusea
Kyucu3 SAKUHAQUAOU 0eb aumuiaou.
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by xonma D' dazoma k > ma (f,, ) > (f, @) ned éammus.
D' yusuknm ¢gazo Oy KUpUTUITAH SIKUHJIAIIWI TymryH4acu Owinan D'
ymymaawean QyHkyusiap gazocu NeHnau.

f eD'(G) 6yncun. f eD'(G) ¢yukuponaman f e D'(G)
(YHKIIMOHATHHHT KOMILICKC KYIITMacu cudaTuia

(f.e)=(f.9), ¢<D(@G)

Kouaa Oyiinda aHuKJIaiMu3.

Ref = o Imf =
2

ymymnamrad (yakiussiap moc pasumpa f € D'(G) ymymmamran
GYHKIUSIHUHT Xakukuil 6a masxym Kucmiapu aeo adtunanu. [lyHra
Kypa
f=Ref+ilmf, f=Ref-ilmf

oynamun. Arap Imf =0 oOymca, y xomma f eD'(G) xakxukuii
yMymJjamrad QyHkuus ae0 anTuiiaim.

Mucon. 6 — QyHKIIHS XaKUKUM yMyMJtamrad GyHKIUs OViaau.

Acnamma. D acocuti ¢pynkyusnap gazocudacu xap xamoail
YUBUKAU DYHKYUOHAT V3AYKCU3 OVAMACIUSU MYMKUH, AMMO OUIKOP
kypunuuwoa D ¢aszooa anuxnanean ysunuwea sea Oynean Yu3uKIU
QYHKYUOHAN KYPUIMA2aH. YHUHE Masxicyonueunu Ou3 Hazapui
AHCUXAMOAH MAHIAUW AKCUOMACUOAH DOUOANAHUO UCOOM KUTUUUMUS
MYMKUH.

3-meopema. D(G) ¢pazooa anuxnanean t uusuxau pynkyuonan

D'(G) ¢azoca kapawinu, svuu ymymnawean @QyHKyus OVauuLIueU

yuyn uxmuépuu ouux G'cc G rxomnakm myniam yuyH wiyHoau oup

K=K(G") 6a m=m(G") connap masicyo 6yiub uxmuépuii
@€ D(G") yuyn |(f ,g0)| < K||g0 (@)

MEH2CUZTUKHUHZ YPUHIIU OYIUUAUSY 3APYD 84 emapIUoup.

HNcoor. Erapmumurun OGeBocuta kemu® ywkamud. (3.3.7)
TEHTCH3IMKHUHT 3apypuid MapT SKaHIWUTHHA HCOOT KUJIaMU3.
f eD'(G) Ba G'cc G oyncuH. Arap (3.3.7) TEHICU3IHMK YPUHIIH

(3.3.7)

oyimmaca, y xomga D(G') d¢aszoma mywmaii 6up ¢, k=12,...
GYHKISITap KETMa—KEeTIUTH MaBXyaKH, OyHIa
(.0 = K],

(3.3.8)

|ck(§)
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TeHrcm3nuK  ypunau Oymamu. Jlekmn D(G) dazoma k —>oo nma

Dy P«
Wi = Vi =
‘ \/E'”(pk”ck(e') ‘ \/E'”(pk“ck(e')

SAKUHIAIyBYu Oynaau, yyHku suppy, c G'cc G Ba | S | <k yuyn

KETMa—KETIIHUK -0

¢k < 1
\/E'”(Dk“ck(e') \/E

TeHrcu3nmuk ypuniau oynaau. lllyaunar yayn K >0 ga (f,p, ) —>0

‘DﬁWk(X)‘: D’

oynanu. kkuHun ToMOH1aH 3ca (3.3.8) TeHrcu3iuKKa Kypa

(f,9,)]
f.w )= > VK
|( 4 )| \/E'”(Dk”Ck(G.) \/_

TEHICU3MUK YpuHiu 0ymu6 K —oo ga (f p, )»> oo Oynmamu. By

XOCHWJI KWJIMHTaH KapaMa—KapIIninuK TEOpeMaH!u NCOOT KU IH.
f e D'(G) 6yncun. Arap (3.3.7) TeHrcusznmmkaa M OyTyH COHHU

G'cc G koMmmakT Tymiamra OOFIMK OYJIMaraH XoJjja TaHJaIll
MyMKHH OYica, y xonna f ymymnamran dyHKOuS uvexiu mapmubea

vea ne0 aiTwnagu. byHmaiik M COHHMHr OSHT KW4yurk 1ry f

ymymiamrad GyHKiuusHuHr G TymiaMaara mapmubu 1e0 anTuiaau.
Macanan, 0 —byHKIUSHUHT TapTHOW Hodra TeHr OVnamu. G = (0,0)

tymiamaa  (f,@) = Z e (k) ymymmamraH ~QYHKIHS =~ 4YeKCH3
k=1

TapTUOTa sra oynaau.

Acnamma. Azap D(G) ¢pazooa G, cc G, cc..., GGK =G 6a
k=1

v=012.., 0eC(G,) yun ||g0 o3, Hopma OUNaH AHUKIAHEAH

canoxnu—nopmananean  CP(G,)  azonapnune  jeyeuu  xemma—
KemaukHuHe  UHOYKmue  aumumu  (buprawmacu)  cugamuoa
mononozusinu kupumcak, y xonoa D'(G) ¢azo D(G) ¢azoea kyuima
oynean gazo 6yraou. Illynuneoex, 6apua @ eC; (g) yuyn (3.3.7)
MeH2CURIUK CAKNAHUO KOAAOU.

4. D' ymymunamran gpyHkuusiiap (pa3ocuHUHT Tyjaaauru. D'
ymymiamrad  GyHKOusaap (GasoCHHUHT TYJIATUK XO0CCAacH KyJa

MYXUMIUD.
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4-meopema. Aeap D' ¢asooan onunean 1, f,, .., ., ..
YMyMIauiean QyHKYuaiap kemma-kemaueu ea uxmuéputi ¢ € D yyyn
k—>o oda (f, @) conmu xemma—xemnux saxuunawysuu Oyica, y
xonoa D acocuii hynxkyusnap ¢pazocuoa ¢ € D yuyn
(f.0)=1im (f,.)
meneauk ounan anuxnawean f @ynxyuonan xam D acocuil
Qyukyusnap azocuda uuzukiu ea yziykcus oyraou, aviu f e D'

oynaou.
HUcoor. by f nuvmuTuk QYHKIIMOHATHUHT YHU3UKIUIUTHHU

ucOot kunamus. D acocuit pynkuusinap gazocugaru @, € D yuyn
(T, ap+py)=lim(f,, ap+py) =
= alim(f,, ¢)+ Alim(f,, ) =a(f,0)+A(f,¥)
TEHTJIUK YPUHIH OYIaau.
Oumu 0y f JMMUTHK QYHKIIMOHAIHUHT Y3JIYKCHU3JIUTHHUA UCOOT
kunamu3. D acocuit Qynkumsuiap ¢aszocuma v - nma ¢, -0

oyncun. Y xomma v —oo ma  (f ¢, p  okawmruam ucoor
KuiaMu3. TeckapucuHu (dapa3 KWIAHIMK, sSbHU KaHgaiaup a >0
MycOaT COH MaBXyJ]l OYyiIu0O KaHAAMANp KUCMUNM KETMa—KETJIUK Y4YVYH,
yMyMaH oyiraHjga OyHma v =1, 2,... ne0d xmcobnaca xam OYiIraHu
y4yH

(f, p,)|>2a
TEeHrcu3NuK ypuniu Oynaau. Lllynunraex

(f. ) =lim(f, ¢,)

DKAHJIMTHIAH, Xap oup v =1 2,.. yuyH myHmaid 6up K HOMep

TONHJIATUKH, OyHJa ‘(fkv, @,)|=a w™yHocabar ypunnu Oynagu. by

3ca KyMHuJa KENTUPUIIAIUTaH JeEMMara Kypa MyMKHH 3Mac. by xocui
KWJIMHTaH Kapama—Kapimmiuk f  GyHKIMOHaTHUHT Y3IIYKCH3
SKAHJIMTUHU UCOOT Kuiaau. Teopema ucoot OViau.

3—nemma. D' ¢azooan onuncan f,, 1,, ..., T, ... ymypmrawean

Qynxyusiiap xkemma-kemaueu éa uxmuéputi @ € D yuyn K— o0 0a
(f,, @) conmu xemma—kemnux skuniawyeuu Oyacun. Xamoa D
acoculi Qyuxyusiap @azocudan OAUHeAH HON2A AKUHAAULYEYU
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@l Oy ooy Oy ... KemMMa—Kemaux oepuncan oyacum. ¥ xonoa K — oo
oa (f., ¢.) — 0 6ynaou.

Hcoor. Teckapucunu ¢apa3 KWIAIMK, SbHUA JIeMMa YPUHIIA
OynMmacuH. Y Xojila KaHIaugup KUCMHUN KETMa—KETJIUK MaBxKy]l

O0Yub, Oy akpaTwiiraH KHCMHUM K€TMa—KETINK Y4yH |( f, (pk)| >c>0

TeHrcusnuk ypurim Oymamu. Illyamarnek D dazoma k — oo na
@, — 0 skannuru a) mysgait oup R >0 mycOaT coH MaBxyn 0ynu6

X|>R  yayn @ (x) Ba 6) xap owp a=(a,a, .. q,)

MYJbTUUHJIEKC YIYH K — o0 na
xeR"

D¢, (X) =0
sKaHIuruHu Onaupamu. IllyHra kypa KamaéTraH KeTMa-KeTJIMK YIyH
‘a‘ <k=0,1,... 6ynranma

Dg,(9]=

TEHICH3IUK YPUHIN 1e0 XucoOnam MyMKuH. Arap w, =2°¢, n1eb
oenrunad oycak, y XoJiia

Dy, ()| < 2i a|<k=0,1, ... (3.3.9)

TEHICU3NUK ypurin Oymamm. Bynman sca D dasoma k—> o na
v, —0 Oymummmarn Ba Dy, (X) Katopumar my D dasona

SKUHJIAayBUM OViaumu kenu® uukaau. Iy Owman Oup Katopaa
k > o0 ma

|(fk1lr//k)|:2k|(fk’¢k)|22kc_)oo (3.3.10)
AKAHJIUTH KeIUO YUKaIIH.

OHAn {fk } Ba {wk } KUCMHUM KETMAa-KETJIMKJIAPHU KyWUUJaru

WApTHH KaHOATIAHTUpaauraH Kuiub Tysamus. Bynnma f, Ba w,

AJIEMEHTIApHU ‘(fkl, 1//,(1)‘ > 2 IapTHU KaHOATJIAHTUPAIUTaH KUIUO

Taninaimus. by aca (3.3.10) TeHrcusnukka Kypa xamma BaKT MyMKHUH
oymam.

dapa3 kwnaitnmnk, =1, 2,..,v—-1 map yuym f, Ba P,

arieMeHTaap Ty3wiraH ned ¢dapa3 xkunmubd, f, Ba ¢, snmemeHTIapHU

i
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ty3amu3. lllynunrnek D ¢azoga K > o ga y, >0 skannurunan
1=12,...,v-1yayn k—>o ma (f ,vy,)—>0 narunagn. Hlysusr

myHmgaii 6up N Homep Tommnaamku, OyHma wmxtupmii K> N
IAPTHU KAHOATIAHTUPYBYH HOMep y4yH

‘(fk | wk)\ 2V =20, vl (3.3.11)
TECHICH3JIMK YpHUHIN Oyiaaau. bynnan tamkapu, K — oo ma

(f,, ij) —(f, l//kj), =12, ..,v-1
O0ymn6, N, >N mapTtHu KaHoaTIaHTUPYBUM InyHAal Oup N, HOMeEp
TONWIa UKy, OyHaa uxtuépuit K > N, yayH

‘(fk,t//kj)‘s‘(f,wkj)‘+1, j=12 .., v-1 (3.3.12)

TEHICU3JIUK YPUHIIM OYJIaJIu.
Huxosr (3.3.10) Tenrcusmuknan ¢oigananud, K CcOHUHH

kK, > N, mapTtHu 6axxapaaura KI/IJ‘II/I6 TaHJIa0

(f w1 (f w, )|+ 2v. (3.3.13)

TEHTCU3JIMKHU XOCHUJT KUJIaMU3.
lysmait  kumu6,  (3.3.11), (3.3.12) Ba (3.3.13)
TEHTCU3JIMKIapAaH  Qoiaananud Kypuirad f, ~Ba Wy

AJIEMEHTJIAPHUHT TAHJIAHUILINTA Kypa

(v )| < 2VJ.,J—12 +1, (3.3.14)

(. w2 S[(h w)
j=1
TCHI'CU3JIMKIIAPHU XOCHJI KUJIAMU3. BHI[I/I
V() =3, ()

ne6 omamus. by karop (3.3.9) Ttenrcuznukka kypa D dazona
AKUHJIAITYBYM OYJlagu Ba IIyHra Kypa YHUHT HuruHaucu y € D
oymann. Xamaa

+v+1 (3.3.15)

(v =(f w)+ X6 v)

J#V

tenrmkaa (3.3.14) Ba (3.3.15) tenrcusnuknapaad ¢oigananuo,
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‘(fkv’l//)‘z‘(fkv’ l//kv)‘ Vzl ‘(fk » Wi )‘

k’l//k)‘

>y +1- 22”: ,

j=v+l

apHU v —> o0 1a (f, , w) — co 6ymumm xenu6 ynkaau. by sca K — oo

na (f,w)—>(f,y) O6ymumura sumaup. Ymoy 3uaausaT 3—1eMMaHu
UcOOT KUJIAIMU.

5. ¥Ymymuamran gyHkuussHMHr tamyByucu. [lynu anoxuna
TabKHUJIAN KePAaKKHW, yMyMJIalrad (yHKIUS HYyKTaJa KMiMaTura 3ra
sMac. [lynnmait O6yicaga, ymymamrad (QyHKIUSSHUHT cOoXaja HOJTra
alJIaHUIIN XaKWJ1a TaTuPUII MyMKHH.

Tavpugp. Acap uxmuépuii @ € D(G) yuyn (f, )=0 6yaca, y
xonoa T ymymnawean ¢ynxkyus G coxaoa monea aunamaou 0ebd
aumunaou éa 6y XeG yuyn f =0 éxu xeG yuyn f(X)=0 xabu
é3unaou.

Tavpugp. Acap x€G yuyn f—-9=0 6yaca, y xonoa wy G
coxaoa t ea  ymymnawean hymkyusniap mewne Oetiunaou. Xamoa
XeG yuyn f(X)=g(X) xabu éunraou.

Xycycan, acap uxmuéputi ¢ € D yuyn (f, @)=(9, @) 6yca, y
xonoa t ea g ymymnawean ¢pynkuyusnap G coxaoa memne oevunaou
éa G coxaoa f =g xabu éunaou.

f ymymnamran pyakius G coxaaa HOJIra aijlaHCUH. Y X0JiIa
Oy ymymnamran ¢yHkuus my G coxamard xap OUp HYKTaHUHT
aTpoduia HoJra aimaHaau. Teckapu TacAUK XaM YPUHIHIND.

A—nemma. Aecap t ymymnawean pynxyus G coxanumne xap 6up
HyKmacunuuwe ampoguoa wHonea mene Oyiaca, y xonoa 6y f

ymymaawean @yukyus wry G coxada xam nHonea mene 6ynraou.

HcHoT. ABBan KeATUPWITaH dciaaTMajIapHU XpcoOra oaub Ou3
atpoduiapau 1mapyap Ae0 xucoOgammMu3 MyMKUH. bu3 uxtuépwuii
@€ D(G) yuyn (f,)=0 skaHmuruHM HUCOOT KHIUIIMMHU3 KEPaK.

D(G) dazoman uxtuépuii ¢  QYHKIUIHA TaWWHIA0 OJIaMmu3.
Mabnymku, SUpp@ TtamyBun G coxaHuHr muuzaa €raadm. IIyHWHr
yayHn [I'eitHe—bopens nemmacura xypa SUppe TtamyBuuHu |
yMyMjamrad (QyHKIOHS HOJITAa aijaHaJWraH 4YeKJIM COHJArd
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U(x.,r), k=12, ..., N(p) mapnap 6unan Koruiam MyMKHH Oyianu.
DHIU SUPP @ TalTyBYMHM XaJW KOILIAHAWTaH KWIHO KHIpauTHPUIITaH
Ux,r,) r.<r, k=12,..., N mapnapaun omnamu3. by mmapmap
suppe TtamyBumHu Komutaigu. Illy Ownman Oupra 1-nemMmaHUHT
HaTwkacura ImyHgail Ooup h (X) acocuit ¢QyHKUMATAp MaBXKYOKH,
OyHJ1a
h.(X)=1 xeU(x; r'), supph cU(X.;r)

MyHoca0atiap Ypuniau Oymangu. Kyiugaruya OenrusianuiapHu
KHPUTAMU3:

(=200, 700=000 £

Y xomnma supp ¢ TamryBun atpoduaa h(x) >1 6ynamgu. lyHuHT yayH

P DU ) 3 o)=Y 0,09

oynanu. bynnan

(f,(p)=(f, Z%}Z(f, 0.)=0

xocui 6ynanu. Jlemma nucoot 6ym.
f e D' ymymnamran ¢yakmus oyncun. f =0 Oynran 6apua

aTpoQuiapHUHr Oupnammacugad uoOopar O, TymwIaM OYMK TYILIaM
oymu6 Oy Tyrmmamra f ymymiamran QyHKIMSHUHT HOIb MYNAAMU
ne0 antwiagu. HMcOornmanran nemmara kxypa O, T1yuamzaa
koinamran uxtuépuii coxana f =0 Oymamm, xamma O, TymIam
f =0 mapTHM KaHOATIAHTHUPAAWIaH OYHK TYIUIAMJIAPHUHI 3HT
KaTTaCHIHD.

Tavpugh. O, mynaamuune R" ¢pazocaua mynoupysuucuea f
ymymaawiean @yukyusHune mauiysuucu Oevunaou eéa SUpp f xabu
beneunanaou.

By xkentupunran Tabpudpra kypa, supp f =R"\O, 06ymuoO,
supp f énuk Tymamamp.

Tavpugh. Acap supp f mawysuu uecapananean myniam 6ynca,
yvxonoa Tt ymymnawean hynxyusea punum pynxyus oetiunaou.
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Yuly tabpudiiapian Kyiiujgaru XyJIocalapHU YUKApaMus:

a) supp f TamryBumman Tamkapuaa €rraH uxTuépuit coxama f
yMyMIIAIITaH (PYHKLHS HOJNra ainaHaau, sisbHU UXTuépuil @ € D Ba
supp f (suppp =< yuyn

(f,p)=0 (3.3.16)
oynanu.

0) f ymymnamrad GyHKUUSHUHT TallyBYMCH (akat Ba Qaxar
MIyHJIal  HyKTajzap TYIUIaMUKH, Oy TYIJIAMHUHT  UXTHEPHI
HyKTacUHUHT  atpoduaa f  ymymnamran  ¢QyHkumss  Homra
alllaHMamnau.

by wucOornanran 4-nemMMaHu Kylujardya yMyMJIAIITAPHUII
mymkuH. f eD'(G) Ba G'cG Oymran coxa Oyiuca, y xoiaa
UXTUEPUU

peD(G) yuyn (fs, 9)=(T, @)
TeHrnuK Ownan  f,.  umsukmm Qyskumonan anuknanagu. by fg.
¢yHKIIMOHAN Kyhnmarun MabHoma D(G') daszonma y3mykcmsmup: arap
D(G) ¢azoma k > nma ¢, >0 Ba suppp, cG"cc G' 6ynca, y
xonaa K —> o ma (fs, ¢ ) >0 6Yynamu. Onatna f,. ¢ynkumonanra
f ymymmamran QyaknusaumHr G' coxamaru siokan snemeHTH ( f

ymymiiamrad QyHkuusauHr G' coxara KUCKapTUPUIITaH) AeHIIaiu.

Myngait kuimb, xap Oup ymymiamraH QyHKIHS Xap Oup
COXaJla Y3UHUHI JIOKAI BJIEMEHTHUHM spaTaau. TecKapu TacOuK Xam
YpUHIUAUp. Xap KaHJal KEIUIIWITaH JOKa AJIEMEHTIIAp TYIUIAMU/IA
“aMarr” Wyau OWIaH siroHa yMmymulamrad GyHKIUSHUA XOCHIJT KUJIHUII
MYMKUH. AHUKUPOFHU, KyMUJaru TeopemMa ypUHIUIUP.

S—meopema (Oyaaxnapnu amaw xakuoazu meopema). Xap oup
y € G nykma yuyn U(y)cc G ampog masicyo 6ymub 6y ampogoa

f,  ywymnawean  Qynkyus 6epunean, Oynoan mawxapu azap

xeU(y)NU(Y,) =D 6yaca, y yonoa f (X)=7F, (X) oOprcun. V
yoroa D'(G) eazoea xapawnu seona f ymymnawean pynxyus
masoxcyo oyaudb xap oup Ye€G nykma yuyn U(Y) ampogoa f
ymymaawear gyukyus f, ymymnawean ynkyus ounan yemma—ycm

myuaou.
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HcGot. 4-nemma nucborunaru cuurapu {U(y),y € G} koruama
6yitmaa G tymiammmar {G,}, G, cU(y,) Oymran jokan 4ekin

KOIUIAMACHHH Ba Moc {€,(X)} OMpHHHT &iimIMaTapiHH Kypamus.

Nxtuépun

0

9eD(G) yuyn (f,@)=) (f, . 08) (3.3.17)

k=1

ne6 osmamuz. Y xonga (3.3.17) TEHIIIMKHUHT VHI TOMOHHWJAru
KYIIMTYBYMIAp COHM XaMMa BakKT Yekin Ba uxtuépuit G'cc G yuyn
e D(G") d¢yakmusara Oormuk Smac. IlyauHT  yuyH D(G)
anukjanrad f QyHKOMOHAN YM3UKIM Ba Y3JIyKCH3 OYlaau, SbHU
f e D'(G) 6ynamu. lllyaunraek, arap ¢ € D(U(y)) 6¥nca, y xomnma
pe, e DU(y,)) Ba (f,,08)=(f, pe) 6Ymmb (3.3.17) Tenrnukka
Kypa

oe}

(F.0)=2 (f,.98)=(1,, 02 &)=(1,. 0)

k=1 =
TeHruK  ypunin Oymamu, seuu X eU(y) coxama f(x)=f ()
TEHIJIMK XOCWI Oynanu. by xypunran f ymymmamran ¢yHKIUSTHUHT

AroHaJ U 4—1emMMajiad kenub ynkaau. Teopema ucOot Oynau.
6. Perynssp ymymijamran d¢ynknusa. G coxama Jsokan
uHTerpaUianyBun Oymran  f(X) ¢yHKus Epaammuma sipaTwiIraH

UXTUEPUU

peD@) yayu (f.9)=] f(X)e(x)dx  (3318)

(GYHKIIMOHAN 3HT CO/JIa yMyMJIAITaH PyHKIMATa MUCOJ OYI1a oyajiu.
NHTerpamHUHr  YM3UKJIWIATHAAH Oy  (PYHKIMOHAJIHUHT  XaMm
YU3UKIWINTH Keauo ynkaau. [ynra kypa

(f, Ap+uyp) =] TO)[Ap()+ uy (X)]dx =

:/lj f (X)(X)dX + ﬂj f (X)p (X)dx =
=A(f, @)+u(f, v)

TEHTJIMK XOCWJ OYymanu. MHTerpan Oenrucu ocTuia JMMHUTTA YTHII
XaKpgarn teopemara kypa Oy ¢ynkuumoHamnuar D(G) daszona
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y3ITYKCU3JIUTH SKaHIUTH XaM KenuO unkaau, seau arap D(G) daszona
K—>ow ma ¢, —0 0O¥yuca, yxonga K— o ga G'cc G yuyH

(f. @) =] () g ()dx —0.

DKAHJINTH KeIn0 YUKaIH.

G coxana nokan wHTerpaianyBuu Oymran  f(X) ¢yHKus
¢pnamuma spatwirad  (3.3.18) ymymnamran GyHKIUSTA pesyasap
ymymaawean — @yHkyusi ne0d altwiaand. bomka  ymymamraH
GYHKIUSIIAD 3Ca CUHYIAP YMYyMAAueaH QyHKyusaiap ned auTunaiu.

S—nemma  ([[iwo  Bya—Peitmono). G coxaoa  JIOKA
unmezpannanysuu (X) ¢gyuxkyus wy G coxanume Oeapau xamma
HcoUUOa HOM2A AUAAHUWIU YUVH YHUHZ époamuda spamunean T (X)
ymymnawean ynkyuanune wy G coxada nonea avnanumiu 3apyp 6a
emapauoup.

Nco6oT. Jlemma HCOOTHMHHMHT 3apypUUIIMK IIAPTH OCOHTHHA
KYpUHUO TypuOau. bu3 yHUHT eTapiuiIuK MapTUHU UCOOT KUJIaMU3.
Nxtuépun

peD(G) yayn (f,¢)=[ f()p(x)dx=0 (3.3.19)

oyncun. Uxtuépuit G'cc G coxanm omainuk. Iy G' coxaHuHr
XapaKTepUCTUK (QYHKIMICH Y. GyHkmusa O6yincun. Y xonma D(G)
¢azora kapammm @, (X), k=12, ... QyHKIUIAp KETMa—KETIUTH
ey (X) obynkuusara G
COXaHUHT JISAPJIM XaMMa JKOHuAa SKUHIamanay, OyHaaH Tamkapu G
COXaHMHT JEsSIpiid XaMMa >KOWHaa |g0k (X)| <1 TEeHIrCU3IUK YpUHIU

MaBxXys Oynmu0 Oy KeTMa—KeTJIUK

oOynamu. Jleber uHTErpan OENrMcH OCTUIA JTUMUTTa YTHUIN XaKUAaru
Jle6er Teopemacunan Qoiinananud (3.3.19) TeHrnukau Xucoobra oauo

J 1E00ldx= [ fx)e*e 7 (x)ax =

= I[E[]{I f (X)g (x)dx + j F)[e™ ™ e (X) o, (x)]dx} _

= j |I(I_To f (X) [e—iargf(x)ZG'(X) —p, (X):|dX _0
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oynamm. Jlemak, G' coxaHuHr nespiam Xamma koimma f(X)=0
oynmamu. G'cc G coxaHuHr uUXTUEpUM SKaHuruaaH G COXaHUHT
nespiu xamma xonuga f(x) =0 6Ymanu. Jlemma ucoot Oyam.

By uc6otnanran nemmagan G coxagaru xap KaHJal perysp
ymymiamiran (QpyHkuusa (Yia4amMu HOJTra TEHI TyIUlaMJard KUuiMaTh
anukymruna) G coxagaru JoKajl >KamJIaHyBYM (DYHKIHUS OpKajiu
aroHa paBuiaa anukjaaHaau. Illynra xypa G coxamard Jjokan
xaminanyBud ¢yHkiusa Ba G coxamaru peryisip yMmyMJjaliran
dyHKIMSA YpTacuaa y3apo Oup KuMmaTin MOciauk Mapxyxd. LIlyHunr
yuyH 0u3 G coxamaru jokai sxkamnanyBun f (X) ¢yskius a (3.3.18)
dopMyna OwiaH aHUKJIAHTaH D'(G) da3zomarm ymymitamraH
GyHKUUSIHU OUp-Ouprra Moc KysiMH3.

o bya-Pemona nemmacugan G coxana y3iaykcus OyiaraH
(GYHKIUSHUHT TallyBYUMCKM OuiaH Oy (QyHKUMS aHUKJIaWAUTraH
yMyMIIaIliTaH (PYHKIUSHUHT TAllyBYMCH YCTMa—YCT TYIIMIILIATH XaM
Kenno YUKaau.

G coxama gnokan okamnmanyBun Oymranm  f, (X), k=12,..
byHkuusaap kerMa—keriauru xap oup K cc G kommakT Tymiamaa
f (X) dynkmusara Tekuc sKUHIAMIyBun 6yica, y xonga D'(G) dazona
k—>o ma f (x)—> f(x) 6ynamm.

feD'(G) Ba G G oOyncun. Arap G, coxama f € D'(G)
ymymnamras ¢yskmus  f, e C¥(G)) ¢yskums OumaH ycTMa—ycT
Tymica, spHu uxtuépuit @ € D(G,) dyHkums yayn

(f.0) =] f.()e(x)dx

TEHITIMK YpUHIM 6ynca, y xonaa f ymymmamrasd ¢ysxmus C(G))
cuH(ra terunum ned aiitunanu. Arap Oynaan tamkapu f, € Ck(gl)

oynca, y xonma f ymymiamran GyHKIus Ck(gl) cuH(ra TErHWIILIN

ed auTuiIaau.

7. Yavosnap. Cunryasp ymymiaamrad (yHkousi. Perymsp
yMyMJIallITaH byHKIMSTapHA cakJiaiiiuran yMyMJIaIlITaH
GyHKIUSTApHUHT OMp 03 yMYMHUHPOK CcUHGU Ya4oBiap EpaaMuaa
ApaTUiIaIu.

u(E) =] u(dx)
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TEHIJIMK OuiaH Oepwirad Ba A Tymiamaaru Oapua E derapamanran
bopens kucM Tyrutamuga 4YeKiIHM, SbHU | ,u(E)| <o OynraH Tyna
agauTUB (KOMIUIEKC KuiMarinu) tymiaMm ¢QyHkousacu A bopenb
TYIUIaMUJArd Ya4oB 1e0 alTHiIaIu.

A tymnammarm Oapua u(E) YmuoB Typrra MaHuiiMac
1;(E) >0 ymuosnap opkamu Ba A Tymnamna u =ty — i, +1(4 — ;)
dbopmyna Oyiinya oup KuitmMaTiau tacsupiaanaau. [IlyHunraek,

[ () =] ()~ (@) +i] s(dX)=i] p,(dx) (3.3.20)
E E E E E
TeHTUK Ypuniu 0ynanu. u(E) ymuoB G ouuk tymamaa ¢ € D(G)
ydyH
(1:0) = () () (3.3.21)
G

dbopmyna Oyimua G Tymmamaarn g ymymiamrad (QyHKIHUSHU
aHukKjanayu, OyHma  uHTerpan  Puman—CrTmibTec  MabHOCH[A
TYIIyHWIaaAd. by WHTErpallHUHr XOoccacHJaH, XaKUKaTJAaH Xam
1 € D'(G) sxanmuru kenub YuKaim.

Acnamma. G mynnamoaeu p ynuos Jlebee ynuosuea nucoaman
abcomom  y3yKcus — Oynean, SbHU u(dx) = f(x)dx, o6ynoa
fel;

o (G) 0ynean xonoa (3.3.21) gpopmyna t pezynsap ymymnawean
DVHKYUSAHU QHUKIALIOWU.

o bya-Perimonn nmemmacura yxmam KyWHJAard JEMMa Xam
YPUHIUIUD.

6—emma. G ouux mynaamoacu u(E) yruose nonea mene
OyauwIUcY  YVYUYH  YHUHZS epoamuoa Apamuiean M1 YMYyMIAueaH
dyuxkyuanune wy G coxada nonea avianuwiu 3apyp 6a emapauoup.

HcooT. JlemmanuHT HCOOTH KyHuaru TacauKKa acocnanaan: G

ounk Tymiamaara 4(E) Y1doB Hora TEHr OYIMIIIMIY YIyH
peCy(G) yayn [ p(¥u(d)=0  (33.22)
G

TEHTJIMKHUHT YPUHIIA SKAHIIUTH 3apyp Ba €TapIIuIup.

bynnan aca, OupjaHura 3apypudiauK Kenud  YUKAJW.
Erapiavmukan ucOot kuwiamm3. bapua @ e D(G) yuyn (3.3.22)
TEHIVIMK Oakapwiran nae0 Kapa® Oy TEHTJUKHUHT UXTUEPUN
@ €C,(G) yuyn OGaxxapuiumuHN UcOOT Kuiamus. suppp c G'cc G

64



oyncun. Y xomma D(G) cundra xapamum ¢, k=1 2,3 ..
dbyHKUUsIIap KETMa—KETIUTH MaBXy/l oyuo, OyH1a
suppp, cG'cc G Ba k—> o ma ¢, — ¢ O6ynagu. UlyHunr yuyn

| #09u(d) = [ lime, () () =lim [ (x) () =0
G G G
oynanu. Illynra xypa Tamad KWwiIMHraH TacCAUKHUHT HMCOOT Keauo
yukaau. Jlemma ucoot Oyau.

by nemmaman G ouwmk tymiamaaru u(E) ymuo Ba (3.3.21)
dopmyna Oyiinya yHAaH sipaTWIraH ymymiiamrad (yHKIUS ypTacua
y3apo Oup KuiiMatiau Mociuk MaBxyn Oynamu. LlyHunr yuyn Ous
keinHdammk G ouwuk Tymiammaru w(E) yadoBra yHmaH spatuiraH

€ D'(G) ymymnamran GyHKITUSHA MOC KHITHO KYSIMU3.
6-meopema. f eD'(G) ymymnawean Gynkyus G ouux
mynaamoaeu  (E)  ynuos oynuwinueu  yuyn  ynune G ouux

myniamoacu mapmuou Hojlea mene OVIUaIUsU 3apyp 8a emapiuoup.
Ucoor. 3apypuiinueu. f € D'(G) ymymnamran ¢ysaknus G

ounk Tymiamaara u(E) ymaoB 6yncun. Y Xonna uxtuépuit G'cc G
KOMITAKT OMIamran ourK Tymiamaa 6apua ¢ € D(G') yayn

(F.0)|=|] P()u(dx)

TEHICU3JIMKKa d3ra Oymamm3. bynra kypa f e D'(G) ymymnamran

< [ |u(@0]- max|e(x)

byakuusHuar G ouMK  TYIUlamaard —TapTuOM  HOJra  TEHT
OVIUIUIMTHHYU XOCHJT KUJIaAMH3.

Emapnunueu. f € D'(G) ymymnamran GyHkuusHaar G O4HK
TYyIlamaard TapTuOu Hojira TeHr OyscuH, sibHU Oapua G'cc G
KOMIIAKT JKOMTamrad ounK Tyriamaa 6apua ¢ € D(G') yuyn

() <K G|l e (3.3.23)

TeHrcu3uK ypurim Oynamu. G,, kK =1,2,... ounk Tyruiamiap kerMma—
KEeTJIUTU KaTbuil YycyBun OYnuO G oYWK TYIiIaMHU KOIUJIACHH, S’bHU

G, ccG,,, Qle =G 6yncun. Mawnymxn, D(G,) tymmam C,(G,)

dasoma C(G,) ¢haso Hopmacu 6¥iimua 3uu Gymamu. lyHuHT yuyH

(3.3.23) temrcmsmukka kypa f uwmsmxmm ¢ymknmomamaum C,y(G,)
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dazora 4YM3MUKIMW Y3IYKCHU3 (PYHKIIMOHAT KWUJIMO J1aBOM STTUPHIII
MyMKUH Oynmamu. bynnan sca, Pucc—Panon teopemacura kypa, G,

TYTIaMaa 4, YmaoB MaBxkyz 6ymu6 6apua @ € Cy(G,) yuyn
(f.0)= | () ()
Gk

TEHIJMK YpuHiu Oynaau. bynnan G, tymnamna g, Ba f,, Ya4oBiap
yctMa—ycT Tymumu kenu® uukagu. [llynunr yuyn G Ttymiamaa
ArOHa  Ym4oB MaBxXyxd OynmubO xap Oup G, Tymnmampa g, Yia4oB
ounan Ba f e€D'(G) ymywmmamranm ¢yHKIMS OwWiaH ycTMa—yCT
Tymagau. Teopema nucOoT Oyiau.

Arap xe€G yuyn @(X)>0 TeHrcw3nura YpuHIM OYiaguran
bapua @ e D(G) yuyn (f,p)>0 Ttenrcusnuk ypunnm Oyica, y
xonga f e D'(G) ymymnamran ¢dyakuus G Tymiamaa marguiivac
11ed auTuiIaaun.

7-meopema. f eD'(G) ymymnawean Gynkyus G ouux
mynaamoaeu mangutimac p(E) ynuos oymuwnueu yuyn ynune G ouux

Myniamoa Manguimac oyauuiiuey 3apyp 6a emapauoup.
Ucoor. 3apypuiinuru  OeBocutra Keaud  yukaau. bus
erapamukan ucoot Kuinamu3. f € D'(G) ymymnamran ¢yakius G

Tyiamaa MaHduitmac Oyncun. Y xonga uxtuépuid G'cc G
KOMIIAKT KOWJAINTraH oOuYuK Tyriamaa Oapua @€ D(G') yuyn
myngaii oup 7€ D(G) Ba XeG' yuyn 7(Xx)=1 Oynran ¢yHKIUS
MaBxyn 0ynanu. [IlyHUuHT yuayH

_||¢||C(G') 'U(X) S (p(X) < ||¢||C(G) 'U(X) , XeG

TeHrcu3nuk ypurin Oymamgu. bymgan f e D'(G) ymymnamiraxn
dbyukiusgs G ounk Tymiamaa MaHduitMac SKaHIUTHIaH

(1) [lelee) < (F. o) < (F.m)- ol
spHA @ € D(G') yuyH |(f ,(p)| <(f ,77)-||(p||C(G,) TEHICU3JIUK YPUHIIN

oynamn. By xocun xwimuaran TeHrcm3iuk f € D'(G) ymymmamran
GbyHkuusHUHT G OUMK TYIUIaMJard TapTUOU HOJra TEHT SKAHJIUTUHU
kypcaragn. 6-teopemara kypa f € D'(G) ymymnamran ¢yakuus G
ounK TYymiamaaru (Mmanduiimac) ymadoB OVmamu. Teopema ucOOT
oyau.
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ONIMHTY TYHKTAA KEATUPWIraH Tabpudra Kypa CHHIYISIP
yMyMmiamrad GyHKIUSHU Xe4 Oup JIOKAJl MHTErpauiaHyBun (QyHKIUS
OWJIaH MOCIAIITUPUII MYMKHH 3Mac. OHI COJAJa CHHIYJISAP
yMyMIIalliTaH (QyHKLOMSATAa MHUCON cudartuia peDb Y4yH

(0, ) =p(0) OYynaran JupakHUHT O —QYHKIOUSACUHA KEITHPHII
MyMKUH. Mabiymku, o € D' O6ymagm Ba x=0 yuyn J(x)=0.
[lynra kypa suppd ={0} Gymamm.

Ouan O (X)—QYHKIUSHUHT CHHIYJIAp yMyMIIalraH (QyHKIUS
SKAHJIMTUHU MCOOT Kwiamu3. Teckapucunu ¢apa3 kunaiinuk, R"
dazoma nokan unrerpawianyBun f(X)e Ly (R") dynxuus masxyn
oymu6 uxtuépuit p(x) € D(R") yuyn

[ £00p()dx = (0) (3.3.24)

ke
oyicun. Arap ¢(X) € D(R") 6yica, y xonna |X|2 o(x) e D(R") 6ynmu6
(3.3.24) tenrnukka kypa 6apua @(x) € D(R") yuyn

J OO p0adx=|x" 90| =0=(x f (), 0()
TCHFJ'IHKR Vpunnu Oymaau. Iynmait xkumu® R"  dasoma mokan
MHTETpaUIaHyBYH |X|2 f(x) ¢yakoms ymymiaamrad — QyHKIHS
MabHOCHIA HoJira TeHr dkaH. [[ro bya-Pelimonn nemmacura xypa
|X|2 f(X)=0 Tenrmuk nmespiu xamMma >koima Oaxapwmiamu. Illynra
kypa f(x)=0 TeHrnmk mespiau xamma >koiga Oaxkapwianu. By aca
(3.3.24) Tenrnmkka 3wmaup. by 3wmauAr  O(X)—QYHKIUSHUHT
CUHTYJIAP YMyMIIAITaH (QYHKINS SKaHIUTHHA UCOOTIIAH M.
@ , (X)— “mankava” ¢pynkmus yayn D' ¢paszoma ¢ — +0 nma
@, (X) > o(X) (3.3.25)

SKUHJIAITYBYN SKAHJIUTHHA WCOOT KWJaMu3. XakukatiaaH xam, D'
dasoma SIKWHIAMUII TYIIYHYaCHHUHT Tabpudura kypa (3.3.25)
MyHocabat uxtuépui @ € D yayn

lim | o, (9p(x)dx=(0)

TEHTJIMKKA YKBUBAJIEHT Oynanu. by TeHrnmk
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| @,000()dx=0(0)|< [ @, (x)](x)—(0)|dx <

R" R"

<max|p(x) = 9(0)|- | @, (x)dx=max|p(x) ()
TEHTCU3NMUK Ba @(X) QYHKIUS Y3IyKCW3 (QYHKIHS SKaHIATHIAH

Keno YUKaau.
HyxkraBuii 6 —pyHKUHUAHUHT yMyMJalIMacu CUpT O —pPyHKIUACH

oymamu. R" ¢asomarm S— Oymakmu-cuiniMK cupTt Oyiamb, (X)—
(GyHKIMA my S cupraa y3nnykcu3 (yHKoua OyncuH. bus o
yMmymitamrad QyHknustaa uxTuépuit @ € D yuyn

(15, 9) = [ 1()e(x)dS

Kouzaa Oyiinya anuknaimus. Kypunauo typuonuku, o € D' Ba X ¢ S

yayH p0s(X)=0 6ynub, mynra xypa suppud; < S Oymaau. Arap

u#0 O¥ynca, y xonna (o, yMymiamras (QpyHKIus yirdam OYiiaau.
HUO; yMymilamiraH (QyHKOUSATa 4 3UYIUK OWIAH OCpUiraH S

CUPT YCTUJIATU 000uti Kamjam Jevdnnanu. by opauil KatiaMm Mmacca
EKM 3apsIAHUHT (Pa3oBUM 3UWIMTMHU Udoaa KUINO, 4 CUPT 3UUIINUTH

Owyan Oepwiran S CcHUpT yCTHJA >KamilaHraH Oynanu. by epna oanuii
KaTJIaM 3UWINTM MOC S CHUPT yCTHAA AUCKPET TAaKCUMJIAHTaH

Z H(X)AS (X=X ) , % €S
K

3UWIMKHUHT S CHPT YEKCU3 MaljalaHraHjard Kyuycus JUMUTH KaOu
aHUKJIaHAIH.

Jcaarma. Macca, 3apsaiap, Kyd Ba OolIKajiap 3UYIUTHHUHT
TaKCUMJIQHUIIK JIOKAI >KaMJIaHyBYM (YHKIHUS Ba O —pyHKUHUsIIAp
opkanu TaBcupnanagud. IIyHuHr ydyH yMmymiamrad QyHKIHS
maxcumom (distributions)! ne6 xam aifrumamu. Arap f ymymamran
GyHKIMSA Macca €KUM 3apsIHUHT 3UWIMTHHM aHuKjaca, y xomaa (f, 1)
nudoma Tyaa mMacca €k 3apsAaHU aHuKIaWau (taceupaa f QyHkIus
cudatuga MabHOra sra Oymmub aiHan 1 ¢yHkmusara teHr Oyica, y

! by xakuna JI. IIBapiauHr “MareMatudeckie MeTObl s (hu3nueckux Hayk’. M.: Mup,

1965 #un Ba “The orie des distributions™. T. I-Il. Paris, 1950-1951 #iuyiapaarua Kutoouan
YKHUII MyMKHH.
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xoima 0y ¢ynkmms D cuudra Ternnum smac). Xycycad, (0, 1) =1,
arap f e L, (R") 6yuca, y xonna (f,1)= j f (X)dx 6ymamm.

Rn

8. Coxonxkuii popmynacu. bus uxrtuépuii ¢ € D(R') yuyn
1 o(X) L e
P—, o |=V.p|] —=dx=Ilim| | +| |——=dx
( X @J p.F[ X g—>+O[I .[ ] X

—00 &

. 1
dopmyna opkanu sHa Ourra MyxuM Oynran P—  cunrymsp
X

1
yMyMIIallitaH PyHKUUSIHU Kuputamu3. by P— QyHKIMOHAN YM3UKIU
X

oynagu. Ymoby ¢ynakumonamauar D(RY) dasoma  y3myKkcusmuru
ucoornaiimm3. D ¢azona kK > ma ¢, — 0 Oyncun, spHH ‘X‘> R

X

R 1 v
ij ¢k(0)+x¢k (X)dX <
-R

R

yayH @, (X) =0 Ba k > o0 ma D¢, (X) = 0 6yncun. Y xonna
< j | '(x)|dx < 2R max|g, '(x)| = 0 (3.3.26)

X Rl
A |x|<R

X
Oyianm, Oy epaa X'—HykTa (—R,R) mHTepBamgaH oJuHTaH KaHIAHIUp

Hykra Oymnaau. lllynnait kumuo, P1 e D '(R") axkan.
X

1 1
P— ymymnamran ¢yakmus X#0 yuyn — dyHKuus OwnaH
X X
1
yctMa—ycT tymanu. Opataa Oy gyHkuusra — (QYHKIUSHUHT YEKJIU
X

P |
kucmu (partie finie) ékm — GyHKIMAAAH OJMMHTAH WHTETPATTHHHT 60
X

Kutivmamu 1e0 auTUIa M.
Suan uxtuépuii @ € D(RY) yuyn
lim | 2 gy - —izp(0)+V.p| 2 4y (3.3.27)
Rl Rl X

£—+40 i

X+le
TECHIJIUK YPUHJIA 3KAHJIUTMHHU KypcaTaMu3. XaKUKATAAaH XaM, arap
‘X‘ > R yuyn ¢(X) =0 0yica, y Xoi1a
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T oXx—
dx =lim | —— (p(X)dX =

I|m
g—>+0 X + |g &—>+0 s X + &£
R -
X— X—1
= »(0) fim ©dx+lim [ ——=[p(X) - @(0)]dx =
&c—>+0 “r X2 + &£ &—+0 S X2 + 82

e—>+0 X

= —2ip(0) - lim arctg — +j #() =¢O) 4,
&
= —izp(0)+V.p @dx
1

X+le
(GYHKIHMSHAHT JTAMHTH MaBXyl OVIMIUIMTMHA OHIAUpazn Ba Oy

oynamu. (3.3.27) mynocabar D'(R') ¢asoma ¢ >+0 na

JUMWUTHU OU3 opkanu oenrwnaitmus. llyHra kypa,

X+10
1 : 1
—=—i7o(X)+P— (3.3.28)
X+10 X
TEHIJIUK YpuHIM OYnaau. Xy IyHUHTIEK
1 =17 0(X) +P1 (3.3.29)
Xx—10

TEHIMK Ypuriu Oymaam. (3.3.27) ¢ I/IHTeraJI > hopMa KYpUHUILIKATH
(3.3.28) Ba (3.3.29) dopmymamapuu 1973 jtmnma FO.B. Coxorkuit”
TOMOHHMJAH OWPUHYM TomWiIraH. Xosupaa Oy ¢opmynanap KBaHT
bu3MKacuaa KeHT KYJUTaHWIIA IH.

1 -
P— ymymmamran dyakuusauar R° tymmamparm taptuom 1
X
SKAHJIMTUHU UCOOT KWJIaMU3.

1
Xakukatgan xaM, (3.3.26) rtenrcusaumkmaHn P = ymymiamirad
X

1 (v
dbyakuusHuar R* tymmamparu taptuObu 1 gaH omMaciurua  keiauo

1
yukaau. Arap yHuHr taptubu 0 Oynranga 6—rteopemara kypa P—
X

1 hd w
ymymiiamran (QyHKOUSHUHT R° Tymiamaa Yia4oB SKaHIUTH Keauo

! by xakuna 10.B. Coxouxuitnunar “O06 ompeneneHHbIX WHTErpajax, YInoTpeOssseMbIX MpH
paznoxxenuu B psapl” C.-IletepOypr, 1973. ummna KenTUpUITaH.
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X

yukaad. JIekuH y Xxoima V.pj MdX UHTErpaj Xam Oapua
, X

R

yanykeus RT Tymmamaa GuauT 6Ynran GyHKIMAIAp YUyH aHUKJIAHIaH
oynap sau. Mabiaymku Oy 3ca, HOTYFpuaup. Macaman 0y 0 Hykra
0(x)
In x

aHUKJIaHMaraH OyJaju.

atpoduaa ¢yHKIMSATa TEHr OyaraH (QyHKOUS  Y4YyH

1
lyHn Tabkujiam Kepakku, P— ymymuamradn (QyHKUASSHUHT
X
o . 1
{X # O} Tymamaaru taptudu 0 Oymanu, uyHku P— ymymnamran
X

. 1
GyHKIMSA {X * O} TYyIiamaa JIOKaJl KaMjJaHyBYM — (PyHKUUsS OuJiaH
X

yCTMa—YyCT TYIIaIH.
1 . 1

P; yMymiIamrad QyHKIHsS { X # 0} Tyamaa M perymsip
OyiraH ymymiamrad (QyHKIMSHUHT R' GYTyH COH YKHra JIaBOMU
oymaau. CaBon tyrunaau?. G = R" Tymiamaa sokai skaMIaHyBYH Xap
Kaumaii Gyakuusad O0yryHn R" ¢aszora D'(R") tymmamra xapammim
ymymiamrad —QyHkuus —cudatuga  JaBOM  OTTUPUII  MYMKHUH
oynagmu?. by caBomHUHr kaBoOW MaHduil OYnIaM, YYHKHU
1

ex e D'(x#0) ymymmamrad GyHKOESHH Kapaiimuk. Y Xoida, arap
1

f e D'(R') ymywmamraH GyHKIWS MaBxyx 0ymu6 X#0 yayH eX
GyHKIMSA OMIaH yCTMa—yCT Tymica, y Xonaa ou3 ¢(x) € D(x # 0) yuyn

(f.0)=| ei(p(x)dx (3.3.30)

TeHrIUKKa sra 6ymamus. ¢, € D(R') 6y1u6, X <1 yuyn Ba X >2
yayH ¢,(X) =0, xamma ¢,(X) >0, quo(x)dX:l oyncun. Y xomima

R
k

D(R') dasoma k > ma ¢ (X) =€ 2kep,(kx) >0 6ymazn. Xamma
@, (X) e D(x#0) Ba
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1 1

e 9, (X = | o e ()t = j e’ Py (y)dy > j oy(y)dy =1

TEHTCH3JIUK ypI/IHJII/I oynamu. by aca (3.3.30) TEHTJINKKA Kypa K — oo
na

1
1sj exg (X)dx=(f,p,) =0
Rl

3UAOUATIA OJINO KeJlaau.
9. YMymiamran pyHkuusiiapaa y3rapyB4nJapHu

anvammupun. f(X)eLi (G) Ba x=Ay+b, det A= 0 my G, ouux

TymiaMar G OYMK TYIUIamMra akCIaHTHPYBYH MaXxCyCMac YH3HKJIH
anMarrtapuin 6yicut. Y xonaa uxtuépuii ¢ € D(G,) yayH

(f(Ay+b), @)= [ f(Ay+b)p(y)dy=
G,

:mj f(x)gp[A‘l(x—b)]dx—| — |(f gl A (x-b)]).

TEHTJIMKHU ~ XOCWJI KwiaMu3. by TeHrmukHu Ou3  uXTUEpUi
f(x)e D'(G) yuyn f(Ay+Db) ymymnamran GyHKIuSHUHT Tabpubu
cudaruga kabyn Kuamus Ba uxtuéput ¢ € D(G,) yuyn

[ oA (x=h)]
(f(Ay +b), <0(Y))—[f, det A ] (3.3.30)

TenrnukHu &3amus. Ilynunraex o(X) — o[ A (x—b)] amamu D(G,)

dazorn D(G) dazora uM3MKIM Ba Y3IYKCH3 aKCIAHTUPYBYH
¢yskmonan O0ymm6, (3.3.30) TEHrIMKHUHT YHT TOMOHHM OwWiaH
anuiyranaaurad  f (Ay+Db) ¢yakumonan D'(G,) daszora terummm
oymau.

Xycycan, arap A—Oypum, spHH A’ = Ba b=0 06yica, y
xonma (f(AY), @) =(f, p(A"X)) Tenrmuk ypunmu 6ymagu. Arap A—
yxmiam  (akc ATTUpUIN OwiaH Oupra) aaMallTUPHIN, SBHU
A=cl,c#0 Ba b=0 6ynca, yxonz[a

(Fen. 9= ( (XD
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TeHIVIMK YpuHiau Oynmamu. Arap A=1 0Oynca, y xonma (b BexkTopra

CUJKUTHII)

(f(y+b), @) =(f, p(x-D))
oymamu. Opatma  f(X+Db) ymymmammran  ¢ymkmusra  f(x)
yMyMJIaIirad QyHKIUSHUAHT b BeKTOpra CHIDKUTHIITAHU JACHUIIa N,

Macaman, a) O(—X) GYHKIUS akCc STTUPHIT yMyMIIAITaH
dbynkuusacu 6ynud 6(X) ymymiamrad GyHKIUAra TEHT, ShHU

(6(=x), @(x)) = (6(x), p(=x)) = @(0) = (5(x), p(X))
dopmyna opkanu anukytananu. byagan o(—X) = 6(X) kenud unkamm.

0) oO(X—X,) ymymnamrad QyHKOUS O(X) yMymiamraHn
(YHKUMSHUHT X, BEKTOpra CHJDKUTHITaHU OYiuo

(6(X=X%,), @) = (0, p(X+ %)) = (%)
dopMysia opKaau aHUKTaHAITH.

[lynunraex, OyHIA# KUPUTHUIN — TPAHCIAIMOH—WHBApUAHT,
Cc(epUK—CUMMETPHK, MapKa3Hui—CHUMMETPUK, OUp >KUHCIIH, JaBpHi,
Jlopen—nHBapuanT Ba  OomKa  yMymulamrad  (QyHKIUSUTApHU
aHWKJIaIlTa IMKOH Oepau.

Macanan, arap Jlopenn rypynnacuaaru (spHU R" dazomaru
X, — X, —...—X’ KBampaTHK (OpPMaHH CakJalauraH UXTUCPUA A
YM3UKIA  aJMAIITAPUIT Y9yH) UXTHEPUA A  aIMamTHPUIL YIyH
f(AX)=f(X) Ttemmmk Yypumim Oynca, y xomga f ymymiamran
byukuus Jlopeny eypynnacuea Hucoaman uneapuanm AeAVIaIN.

berBocura (3.3.30) TampudmaH Y3rapyBUMIApHU UU3ZHKIH
amvarmrrupumn amamn D(G,) ¢azonm D(G) ¢daszora umukimm Ba

Y3IyKCU3 aKCJIAaHTUPYBUM (PYHKIMOHAT OYauium OeBOocUTa Keinub
gukann. lllynra kypa, uxtuépuit  f (x), g(x) e D'(G) yuyn
(A1 +wug)(Ay +b) =41 (Ay+b)+ 1g(Ay +b)

oymuo, arap D'(G) dasoma k > ma f,(X) >0 6ynca, y xomnma
D'(G,) dazona k > na f (Ay+b) >0 6ymam.

a(x)eC'(R") o6yncun. o(a(x)) yMmymmamrad ¢GyHKOUSHH
D'(c,d) dazonarm

o(a(x)) = SILHJO @, (a(x)) (3.3.31)

nuMHAT popmynacu OwinaH aHUKIaMu3, OyHIa o, —“mankada’
byHKIUSACHTUD.
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a(X) ¢ynkuums skkamaHraH Ba X, K=1,2,... ogauii HOinmapra
sra 6yncun. by xomma o(a(x)) = Iimoa)g(a(x)) dynxuus  D'(RY)

dazona MaBxyn Oyiaau Ba

s@a(x) =3 O(X=%) (3.3.32)

K |a'(xk)|

WUFUHIN OPKAJIy TACBUPJIAHAIH.

bynmakmapau smam  Xakugara Teopemara kypa, (3.3.32)
TEHTJIMKHYU JIOKal ucOOTiall, ShbHU Xap OWp HYKTaHMHT eTapiinya
KU4uK atpoduua wucbornam erapauaup. @ € D(X, —&, X + &)
oymmo, Oynma (X, —&,, X, +&,) unaTepBanaa a(x) GyHKIUS MOHOTOH
GyHKIMSA Oynanurad KWinbd erapivya KUYMK TaHJaHraH OYJcuH. Y
X0J1/1a

X +Ex

(5(a(), p(x)) = lim(@, (a(x)), () = lim [ o, (a(x)) p(x)dx =

X —&k

- a(x+&y) . dy gp(X ) (5(X—X ) J
| = K= =
8I_>n+10a(xk'[—gk) *.() pla=(y) a'Ta™(y)l |al(xk)| |a'(xk)|

TEeHITIMKHY &3amm3. Arap ¢ € D(«a, ) 6yimu0, oynna (a, ) uaTepBan

a(X) ¢ynkmusHUHT X, K =1,2,... HOIIapuHU cakjiamaca, y Xoiaa

B
(6(a(x)), o(x)) = |Lmof o, (a(x)) p(x)dx =0
oymamn. Kypunuo® typubmuku, (X, —&,, X, +&,) HHTepBauIapIaru
o(X—x,)
la'(x,)]

anemenT 0 OYymanu. bynaknapHu smain Xakujgard Teopemara Kypa,
(3.3.32) dpopmymna ucobot OYam.

Mucon. a) S(x*—a%)= 2—1a[§(x—a) +o(X+ a)];

JIOKaJI DJIEMEHTJIap TeHr Ba (a, /) MHTEpBaIAAru JOKal

a) o(sinx) = i o(X—kr)

TEHTJIMKJIAp YPUHIIN OYIIau.
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10. Ymymuamran ¢pyakumusra kynaiirapum. f(x)e L (G)
Ba a(X) € C * (G) 6ymcun. Y xonna uxtuépuii @ € D(G) yayn
(af, ¢) = f a(x) f (x)p(x)dx = (T, ag).

G
TeHrMK ypurau Oymamu. by tenrmukam 6m3  f(X) € D'(G)

ymymnamrad (QyHKnusHuHT a(X) uekcn3 auddepeHnraaHyBuu
¢yaknuara  a- f  kxymaidTMacuHuUHT Tabpudu cudaTuga KaOys
Kunamus, span uxtuépuit @ € D(G) yuyn
(af, ) =(f, ap) (3.3.32)
TEHTJIMK YpuHiIu 0ynanu. Mabiaymku, uxtuépuit a(x) e C~ (G) yuyn
@ — ap aman D(G) cunpuu D(G) cuHbra akCiraHTHpuO YU3UKIN Ba
y3nykcu3 0ynaau. [lyaunr yayn (3.3.32) TeHNIMK OMJIaH aHMKJIaHTaH
a(x)f(x) dyskmuonan D'(G) dazomarn ymymnamrad (QyHKIUSHHA
udoa Kumau.
by (3.3.32) ¢Qopmyna OwinaH aHUKJIAHTaH  UXTHEPUN
a(x) eC”*(G) ¢pyukmusauunr f(x) e D'(G) ymymiamran ¢hyHKIUSra
a(x)f(x) xymaitmpum amamum D'(G) ¢dasomm D'(G) asora
aKCITAHTHPYBUM YM3HMKJIA Ba Y3IIYKCH3 aKCIAHTUPHIN OYiIaau, SbHU
nxtuépuii  f(x), g(x) € D'(G) yuyn
a(Af +pug) = Aaf ) + 1(ag)
oymmo, arap D'(G) ¢dazoma k >0 ma f, (X) >0 Oynca, y xonma
D'(G) ¢azoma k> ma a(x)f (x) >0 o6ymagm.
bynpnaH tamkapu,
supp(a(x) f (x)) = supp(a(x))Nsupp( f (x))
MyHocabaT Yypurimmaup, uynku O,, >0, UO, Ba
supp(a(x) f (x))=G\0, =G\(0, U0, )=
=(G \Oa)ﬂ(G \O, ) =supp(a(x))Nsupp( f(x))
oymam.
Arap f(x) e D'(G) 6¥ynuca, y Xxoiaa
f=nf (3.3.33)
TCHIIMK YpuHiau Oynamu, Oyama 7€ C”(G) wuxtuépumit ¢GyHKIUS
oym6 f(x)eD'(G) ymymnamrad QYHKIUSHAHT — TallyBYUCH
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aTpoduma oupra TeHr Oymamu. XakukataaH xam, uxtuépuii @ € D(G)

yayn f(X) Ba @(X) QYHKIUSJIIApHUHT TalTyBYWIApH YMYMHM
HyKTara sra smac. lIlyHuHr yays

(T, A=-me)=0=(A-n)T, ¢)
oynanu. by sca (3.3.33) TeHIIIMKKa TEHT KYWIHAMP.
Muconnap: a) a(x)o(x)=a(0)o(x) TeHIrIUK YPUHIHIUD.
Xakukatnan xam, uxtuépuiit ¢ € D(G) yuyn
(ad, p) = (6,a9) = a(0)¢(0) = (a(0)5(x), @)
oyaamm, seHu a(Xx)o(X) = a(0)d(X) TeHIIIMK YPUHIUIHD.

1 . .y
0) XP—=1 TeHrnuKk YpuHIUIUp. XaKUKATAaH XaM, UXTUEpUM

X
¢ € D(G) yuyn
(xpl,(pjz(Pi,wj:v.pj X(p(x)dx:j 2(X)dX = (L (X))
X X AL X AL

y 1 y
oynamu, sbHU XP— =1 TeHrnMuK YpuHIUAUD.
X

CaBon Tyrwiaau: UXTUEPUN yMymilalliraH (QYHKIUSUIAPHUHT
KYMMaiTMacuHU IIyHJal KUPUTHUII MYMKUHMH, OyHIa KymailTMma Xam
ymymiamrad — QyHkums — Oyncun?.  Jlokanm — MHTerpauiaHyBYH

GYHKIUSTTApHUHT KyTaWTMAcH siHa JIOKaJl MHTErpaJJIaHyBYU (DyHKIUA
2
OynMaciaura MyMmMKuH, Macasiad R* ¢dazona |X| 2 | = |X| byHKIUA

JIOKal  MHTErpajulaHyBud  OYynmaiau. byHra  yxmam — xoJjar
yMmymiiamran QyHKIusiaap y4yH xam ypunnu OViagu. JI. IIBapig
TOMOHHUJAH KYNaUTUPUIIHUHT aCCOLMATUBIMK Ba KOMMYTATHUBIIMK
Xoccaylapu YpuHiud OynaraH OyHAal KymaWTMaHM aHUKJIAll MyMKHH
AMACJIUTU KyPCATUIITAH.

XaKWKaTaH Xam, arapjaa OyHaal kKymaiTva MaBxXynd Oyica, y
X0Ji71a a) Ba 0) mucosuiapaan goigaaanud

0= OP1 = (xé(x))PE = (5(x)x)PE = 5(x)(xP£j =0(X)
X X X X

TEHIJIMKKa dra Oymap »amk. by Kapama-kapmmiauk —OyHai
KYNAaWUTMaHHU aHUKJIAIl MYMKWH 3MAaCJIMTUHU KYpCaTa/Iu.
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f ymymnamran ¢GyHKIHS Ba § yMymutamraH (yHKIUSIQpPHHHT
KYyNaTMacMHU aHUKJAIl YYyH HMXTUEPUN HYKTaHUHT arpoduaa f
yMyMJalral (QyHKIUsT KaHYaluK “‘peryisp”’ Oyimaca, y Xohjga (¢
yMyMmJIaliraH (QYHKOMUS Iy HYKTaHUHT aTpodujga IITyHYaIHUK
“perymsip” OYIUIUTY Kepak Oyiaaau Ba akCUHYA.

Macanan, arap a=b 0yiaca, y xomma o(Xx—a)o(x—b)=0
oynamu ne6, arap a(x) ¢ynknus 0 HyKTaHWHT arpodua y3IyKCH3
oyaca, y xomma  a(x)o(x)=a(0)o(x) Oymamgm ned XwucoOarn
TaOUUIUp.

MycTakuj e4uil y4yH MU COJLJIAP.
17.1. ¢(x) € D(R") 6yncun. Y xomaa

1. %go(x). 2. %gp(kx) 3. %go(%j , k=12,... ketmMa—

keTmkiaapaad Kaicu oupu D(R") dasona skuniamyBun 0Yyiam.
17.2. Arap ¢(x) e D(R") Ba n(x) e D(R') 6ymu6 X =0 HyKTa
atpoduaa 7(X) =1 6¥acun. Y xonaa

m-1 (k)
1. m=12,... yuyH w(x)__{ (X) - U(X)Z ¢ (X) (X) k:|

¢dysaxums xam D(R'Y) cundmarm acocwit q)yHKLU/Iﬂ SKAHJIUTUHU
UCOOTJIAHT.

2. arap a(X) e C”(R') Ba 6y ¢pynkius yayH X =0 HyKTa SroHa
OupuHYM TapTUOIM HOJIU OYIica, y Xomaa

(X) = p(X) —1(x)9(0)
a(X)

dysximms xam D(R') cunbmarm acocmii QyHKIMS OSKAHIMTHHH
UCOOTJIAHT.

17.3. ¢,(x)eD(R') o¢ynxkuus xanpaiimup @, (X) € D(R')
GYHKIUSHUHT XOCUJIACH OYIUIIIIATH YIyH

0

| e:(x)dx=0

—00

TCHITIMKHUHT Oa)KapHIIUIIH 3apyp Ba €TapJIu SKaHIUTHHU KCOOTIIAHT.
17.4. Xap xaugait o(X) € D(R') bynkums
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P() =0 (0)- [ et)dt+e,(x)
WAKIMAa TacBUpIaHUMIIM MyMKkuH, OyHma ¢,(X)e D(R') Ba
@,(X) € D(R") 6y1u6 I @, (x)dx =1 mapTHU KaHOATIAHTUPAIH.

17.5. Arap & — +0 Oynca, y xonaa

L e_‘% lgnX L1._¢ £_.sin22
2~ e " oax e 1w X+éet Xt &

dyHKIMUTAap O(X) QYHKIMATa UHTHITYBYH SKAHIUTUHA UCOOTIIAHT.
17.6. Arap t — +oo Oyiica, y Xomnaa

ixt —ixt
— — 27io(X), :
X—10 X—10

ixt —ixt

© — —0, -
X+10 X+10

JUMUTUK MyHOcabatiap YpUHIIA SKaHIUTHHU UCOOTIIAHT.
17.7. Uxtuépuit a, connap connap kerma-kerurd yuyH D'(R)

—0,

— -27i5(x), t"e™ ->0,m>0

dazona Z a,0(X—K) karop SIKHHJIANTYBYH SKaHIUTHHHA UCOOTIIAHT.

k=—c
178. R—>o pa D'(R") dasona o5 (X) >0 sxumrnamysun

YKAHJIUTUHU UCOOTJIAHT.

17.9. k > xa D(RY) dasoma P K

— 0 sgKuHIANIYBYH

AKAHJIUTUHU UCOOTIaHT, OyHAa

TEHTJIMK OWJIaH aHUKJIAHTaH.
17.10. ¢(x) € D(R") yuyn

(piz, ¢)=V-PT 00 -9(0)
X 7 X

1
TEHIVIMK OWJIaH aHUWKJIAHTaH P—  GyHKOMOHAn CHUHIYJISp
X

yMyMJIallirad PyHKIMS SKaHJIUTUHU KYPCATHHT.
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17.11. 1. a(X)eC”(R") yuayn a(X)o(X)=a(0)5(X); xycycaHn,
XxeR' yayn x5(x)=0.
1

2. XP==1.
X

1 _ .
3. m>1yuyn X"P==x"" sKaHIMIMHM KYPCATHHT.
X

17.12. aeD(R”),aZO,J. a(X)dx=1 oymcun. VY xomda
Rn

e—>+0 nma D'(R") ¢a3ona gna(ijéé(x) SAKMHJIAIyBYN
&

skammruan ucoornanr. Xycycan, £ ->+0 ma  D'(R") dasoma
@, (X) > S(X) SKUHIANTYBYM SKAHJIUTUHU UCOOTIIAHT.,

17.13. Uxtuépuit acC”(R"), f e D'(R"), heR" yuyn
(af ) (x+h)=a(x+h)f(x+h)
TEHTJIMK YPUHIIM SKaHJIUTUHU UCOOTIIaHT.
17.14. R' coxana f — gunuT yMymnamras QyHKIMS Ba 77 —3ca

D(R') dazomaru wuxtuépuit ¢ysxmus 6ymm6  supp f  TamyBum
atpoduga 1 ra TeHr OYICUH. Z = X+1y y4yH

f(2)= I(f( ), "(X)j
ned omamusz. Y xoJiga

1) f(z) byaknus 7 épaaMuu  QYHKIUSHUHT TaHJAHUIINATA
OOFJIMK DMac;

2) zesupp f yayn f(z) anammruk (YHKIIUS,
3) z—> w0 na f(z)= O[| J MyHOca0aT YpuHIIN,

4) arap &—>+0 6ynca, y xomma D(R') oasona
f(x+ig)— f(x—ig) > f(X) SKUHJIAITYBYN SKAHJIUTUHU WCOOTIIAHT.

by f(z) byakus  f(X) dyakmusauar  Kowu maceupu  1e6
AUTUIAJIN.
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4-§. YmMymuamral pyHKuusiiapHu auddepennuanian

YMymnamrad ¢QyHKOusiaap Oup Kartop KyJail Xxoccaiapra
sraavp. MacanaH, Xocwia TYIIYHYaCHMHM TETMIUIM MabHOJA
YMYMIIAIITHPUII UXTHEPUN ymMymilaliraH (yHKIUSJIAPHUHT YEKCH3
mudepeHimamiaHyBun OV IMIIUTUHU TabMHUHIAUIN Ba
yMyMIIAIITaH  (QYHKUMSIApAH TAlIKWI TONraH SIKWHJIAIIYBYU
KAaTOPHU YEeKCH3 MapTa Xaama—xal auddepeHnuamian MyMKUH
OYJIUIIMTHY OVIIIUPAIN.

1. ¥Ymyminamran ¢yukuuaaaar xocmiaacu. f(x) e CP(G)
Oynran QyHkus Oyncun. Y xonma uxtuépuii o =(o,a,,...,a,),
|a| =a,+a,+...+a, <P myabTUHHAEKC Ba uxTuépuii @ € D(G)

ydyH
(D*f.p)=[ D f ()p(x)dx =

G

= (=D"![ f()D“p(x)dx=(-1)"(f,D"p)

Oynaknab wHTerpauiam QopMmyrnacu YpuHiau Oynaau. By TeHrIUKHU
ou3 f(x)e D'(G) yMyMJalmrad  (QYHKIHSHUHT D* f (x)
(yMymaaquiean) XOCWIACUHUHT Tabpudu cudatuga kKaOyn Kujiamus.
[lynra xypa, ymymiamran xocuia uxtuépuii @(X) € D(G) yuyH

(D" f.9)=(-1)"(f, D"p) (34.2)
TCHIJIMK OWJIaH KUPUTHIIAIH.

Ougun D?f e D'(G) ymymnamran GyHKOES —OYJIMIIIMTHHA
Tekmupamu3. Xakukatgan xam, arap f(x)e D'(G) 6yica, y xomnnma
D f(x) ¢dyakmuonan (3.4.1) QopMmynaHMHT YHr KUCMH OWJaH
aHUKJIAHTaH OyJca, y Xoiaa
(D°f, A+ uy) =(-1)(f, D" (Ap+uy)) =

= (-)"(f, AD"p+ uDy) = A(-1)"(f, D"p) +
+u(-1)"(f, DY) =AD" f, ) + u(D" )
ymsukm Oynaam. lllyaunraek, arap K —>o0 ma D ¢azoma ¢, — 0

SKWHJIAITYBYH OYJIica, y X0Jaa
(D"f, ¢)=(1)"(f, D'p) >0
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SKUHJTAIIYBYN  SKAaHJIMTHHA  XOCWJI Kwiamm3, sbHH  D? f(X)
(G YHKIIMOHAI Y3ITYKCU3 XaM OYJiaJiu.

Xycycan, f =0 ymymmamran ¢yakius yayH (3.4.1) teHrmuk
nxtuépuit @(x) € D(G) yuayn

(D8, ¢) = (-1)“'D"(0)

makymaa Oyau.

by tavpudman, arap f(x)eD'(G) ymymnamran QyHKIHS
G, c G O6yaran ouuk tymiamaa CP°(G,)cuudra kapauum Oyica, y
X0Ja |a|£ p yuyn D“f(X) ymymnamran xocwia Ba {D“f(x)}
KJIaCCUK MabHOIaru xocwnamap mry G, oduk Tyruiamaga ycTMa—ycT
Tymwanu, sbHd || < p Ba Xe G, yuyn D“f(x) = {D"’ f (X)} TEHTJINK

YpuHIU OYIaau.

2. YMyMJamraH XOCWJIAHHHT XoccajJapu. YMyMIlallraHd
bynkuusaapan  auddepeHnmanam aMand Kydugard xoccajgapra
ArajIup:

a) T - D*f oupdepenyuannaw amanu D'(G) ¢azonu D'(G)
Qaszoea axciawmupy8uu UuUUKIU 8a Y3IYKCU3 Oonepamop Oyiaou.
[ynra xypa, uxtuépuii f, g € D'(G) ymymnamrad GpyHKIHS yayH

D*(Af + ug) =AD" f + uD“g
TEHTJIMK YPUHIU OYnaau. by YM3UKIMIMK XOCCACUHU UCOOT KUJIAMMU3.
Xakukatnaad xam uxtuépuii @(X) € D(G) yuyn
(D“ (2 +u0),9) = (-)"(Af + ug, D“9) =
= 2(-1)"(f, D) + (-1 (g, D"p) =
=A(D"1,0)+ u(D"9.9)
TEHTJIUK YpUHIH OYaau.
Arap kK > ma D'(G) dazoma f, >0 skummamysum Gynca, y

xoimga kK — oo ma D'(G) dazoma D*f, — 0 sxunnanryBum 6ynaau. by
Y3JIYKCU3IUK XOCCACMHU XaM ucOor Kumamu3. K —>ow ma D'(G)
dazoma f, >0 saxunmamryBum OyincuH. Y Xonga  UXTHEPHIA
¢(X) e D(G) yuyn k —> o0 na

(D*f,, ¢)=(-D“(f,, D°p) >0
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sKUHIamyBun Oynanu. by aca k —> oo ma D'(G) ¢azoma D“f, -0
AKWHJIAITYBYU OYJTUIUIUTHHA OUIIIUPaIH.
Macanan, € — +0 ma D'(R") dasona
D@, (X) > D“S(X) (3.4.2)
AKWHJIAITyBYU OyIaau.
0) Uxmuépuii f(x) e D'(G) ymymrawean ¢ynxyus (xycycan, G
OuUK ~ MYNIAMOA  JIOKAL — JHCAMIAHY8YU — UXMUEPUU  (DYHKYUS)

(ymymaawiean MavHooa) yekcus ougpepernyuanianysuu 6yiaou.
Xakukatman xam, arap f(x)eD'(G) 6yica, y XoJjaa

g—f(x) e D'(G) Oymamu. Xynau WIyHWHTOEK, Y3  HaBOaTuaa
Xi

i ﬂ e D'(G) 6ymanu Ba X0Ka30.
OX; \ OX;

8) Jlugphepenyuannawnune namusxcacu ouggepenyuaiiauiHure
mapmubuza 602Uk dMac.

Macanan: uxtuépuii f(x) e D'(G) yuayn

D,(D,f)=D,(D,f)=D""f (3.4.3)

TEHTJIUK YPUHIIHM OYJIau.

XakukaTtan Xam, uxtuépuii @(X) € D(G) yuyn

(D71, @) =(f, D,Dp) =(D,(D;, ), ¢) = (D,(D,f), 9)

TEHTJIMK YPUHIHN OYIaau.

YMyMaH onranjaa

D*/f =D*(D”f)=D”(D*f) (3.4.4)
TEHIJIUK YPUHIUIUDP.
Xakukaran xam, uxtuépuii @(X) € D(G) yuyn
(D“"f, 9) = (-)"™VI(f, D*"’p) =(-1)"(D"f, D*p) =
= (D“(D’f), ) = (-1)"(D"f, D’p) = (D’(D“ ), 9)
TEHTJIMK YPUHJIM Ba OyHJaH 3ca (3.4.4) TeHIUK Kemuo YMKaIu.
2) Azap f(x)eD'(R") 6a a(x)eC”(R") 6yaca, y xonoa
a(x) f (xX) kynaumma @ynrxyusnu oup@epenyuaniaws yuyn
D“(af) = >’ (ﬁ ] D’aD*” f (3.4.5)

PLa
Jeiionuy popmynacu ypurau 6y1aou.
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XakukataaH xam, arap uxtuépu @(X) € D(G) dynkous 6yica,
y X0J/1a

(a‘a(x) 1), (p] =—[a(x) (4. 2—@ - —[ (). a(x)a—;’j -

X
:_(f(x), o@(X)g) _ ca(x) ] ( (0. 6(a(x)gp)j
X X X,
(f( ) oa(x) J [af(x)’a(x) (6a(x) 00, J
X X X
(o0, (28100 02 01

TeHrMK Ypurnu Ba Oyaman (3.4.5) tenrnmk o =(1,0,...,0) yuyn
kenu6 yukanu. [llynra xypa, MaTeMaTUK WHAYKIUS YCYJIUHU KYJu1ao,
ous (3.4.5) dopmynann uxtuépuii @ = (o, a,,...,q,) MYIbTUUHICKC
Y4YH UCOOT KWJIMIIMMHU3 MyMKHUH OY1aau.

0) Aeap xeG ouux myniamoa ymymarawean yukyus f =0
mene oyaca, y xonoa wy X €G ouux myniamoa D“f =0 menenux

ypunau oyraou, wynea xypa SuppD®f csupp f mynocabam ypumnnu
o6ynaou.

Xakukatnan xam, arap @(X)eD(G) O6ymnca, y xomnma
D?p(x) e D(G) oOynamu. Illynra xypa wuxtuépuii @(x) € D(G)
yHKIMS yIyH

(D“f, p) =(-1)“(f, D“p) =0
TCHIJIMK YpuHiIM OYnmaaum Ba Oy TeHrmuk Xe€G yaym D*f =0
AKAHJIUTUHYU OUIIIUPATH.

u) Aeap noxan unmeeparnamyeuu U, (X)  @yukyusrapoan

My3Unean

>,(9=5(x)
Kamop xap o6up Komnaxkmoa mexuc aKuHIaulyeyu 0ynca, y xo10a 0y
KAMoOpHU UCMAN2AH MaApma Xaoma-xao ouggepenyuaniiaui MymMKuH

6a ouppepenyuannawoan xocun xumunean kamopaap D'(R") ¢aszooa

AKUHIAULY8YU OYIa0uU.
Xakukataad xam, uxtuépuit R >0 yayn p — o ga
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X|<R

S, =3, (x) = 5(4

TeKWC sKuHaamyBuu Oymamu. Illynra kypa p—>o ga D'(R")
(asoma S, — S saxumnamysuu O0ynaanu. FOKopuaaru a) xoccara Kypa

p—>o ma D'(R") daszoma
p
D“S,(x) =Y DU, (x) > D“S(x)
k=1

SKUHJIAITyBYHM OVIaau. by aca XoccaHMHT TacIUFUHU OUJIIUPAJIH.
Ymly xoccaaan Kyluaaru xyjaoca Keimb YuKaau: azap

a|<AK +B (3.4.6)
MeHeCU3IUK YPUHAU OYca, ) Xo10a

> ae™ (3.4.7)

k=—0

mpuzonomempux kamop D'(R") ¢aszooa axunnawyeuu 6yraou.
XakukataaH xam, (3.4.6) myHocabaTara kypa

m+2 0

E%JX: k ikx
+ ) —X ¢
(m+2)! k;w (ik)™?
k=0
Katop R' ¢daszoma Texuc skupmamryBupaup. IIIyHHHT ydyH yHHHT
m+ 2 Taptubiam xocumacu D'(R') dasona skuumamryBun 0yiamb, Oy

Katop 3ca (3.4.7) katop OMIaH yCTMa-yCT TYILIA]IH.

3. Ymymiamrad QyHKIMSHUHT Oomianru4 pyHkuusicu. by
nyaktaa N =1 ne6 omamms. G = (a, b) maTEepBaNma y3mykcus 6yiran
nxtuépnii f(X) dyHKImA (AroHa y3rapmac con anukurumga) f 9 (X)
OonutanFuy QPyHKIMsICUTa ora Ba Oy OonuIaHFud PyHKIUS

(%) = f f(£d&+C, F77(x) = f(x)

TeHIMK opkKamu aHukmaHamu. 0 2'(X)= f(X) TeHrMKHEH Ou3
UXTUEPUI f(x) ymymmamran — QyHKIUSHUHT  OONLTaHFUY
GYHKIUSCHHU aHUKJIAIl YIyH Tabpud cudatuaa kadysa KUjiaMmus.
Tavpugp. D'(a,b) paszooan omunean F(X) ymymnawean
Qyukyuss ea D'(a,b) Gazooan onunean  f(X)  ymymnawean
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dynxyusnap yuyn  FCV(X)= f(X) menenux  6adxcapunca, avhu
uxmuéputi @(x) € D(a,b) yuyn

(FPX), 9)=—(f, 9) (3.4.8)
mynocabam ypunmu 6ynca, y xonoa T V(X) ymymnawean gynxyus
f (X) ymymnawean hynkyusanune bouinaneuy GyHxyuscu oetuiaou.

(3.4.8) Tenrmuk myrn xypcatamuku, Y dynknuonan Gapua

acocuil pyHKIMSIAP YUyH dMac, OaJKH 11y acoCUidl PyHKIUSIaPHUHT
OMpUHYM TapTUOJIM XOCWJIACH YYYHIMHA Oepwiranaup. bu3HUHT
MakcaauMu3 MasKyp ¢yHknuoHaiaHu OyryH D(a,b) d¢asora maBom

STTHpHIIAAH uOopar 6yimd, OyHma gaBoM strupmwirad P (X)
¢yaknmonan my D(a,b) ¢a3zoma yusMKIM Ba y3IyKCHU3IUTHHH

cakJlaraHd XOJjjJa JaBOM DTTHUPHIIHUHI UXTHEPUMIMK Japa’kKacCHHU
aHMKJam kKepak Oymamu. Mxtuépuit X, € (a,b) Ttanmanran Hykra

oyncuH. Y xomaa
P() =y () +o,(x=%) | @(&)d¢ (34.9)

OyHma &€ <min(x, —a, b—X,) yuyn o , (X) — «mankaga» QyHKIHs Ba

X

v(X) =[] o) -0,(x=x) | o&)dE|dx'  (3.4.10)

oynanu.
buz y e D(a,b) Oymunumruaun ucOOT Kuiamu3. XakUKaTAaH
xaMm, (X) e C”(R") Ba arap suppe c[a',b]c(a,b) 6ynca, y xonma
x<a"=min(a', x,—¢), a"=min(@', x,—¢)>a yuyn w(X)=0
oymaau. 110% OnaH oupra X >b"=max(b’, X, +¢&),
"=max(b', x, +&) <b yuyn

y(9= [ oY= [ o, (- x,)0¢ | pE)dg =0

oyaamu. Jlemak, suppy c[a",b"] < (a,b) mynocabar ypunnu O0yaaam.
[lynra xypa w(X) € D(a,b) sxannuruamn xocun Kuiamus.

Samu Y (x) ¢ynkrmonanau (3.4.9) TeHrIMKKA Kynmacak, y
X0JIIa

85



(F, ) =(FD, )+ (F, 0,(x=%,)) [ p(&)d&

DKAHJIUTHUHU XOCWJI Kuiaamu3, sbHU (3.4.8) TEHIVIMKHU »>bTHOOpPra
oJicak, y xoiaa uxtuépuii @(X) € D(a,b) yuyn

(0, 0) =1, p)+C | p(&)dé (34.11)

6ynanu, 6yana C = (f P (X), o,(Xx—X,)) 1e6 Genrunanran. Jemak,

arap f(X) ¢yskrmsHuAET Gommanrma dyskmmack P (X) mamxyn
oynca, y xonma Oy Oommanrud GyHkuus (3.4.11) TeHIHMK opKaiu
anukiaHaau, OyHma w(X) ¢ysknus (3.4.10) dopmymna opkanm
aHWKJIaHTaH.

OHIM TeCcKapu TAaCAWUKHU HCOOT Kuiamu3, sbHU uxtuépmii C

yarapmac con yuyn fY(Xx) dynkumonan (3.4.11) Ba (3.4.10)
dbopmynanap opKajaM aHUKJIaHTaH Oyica, y xojjaa Oy (GyHKIHOHAI
f(x) ymymnamraH  QYHKIUSHAHT  OONLIaHFMY  (PYHKIUSACH
SKAHJIUTUHHU UCOOTIIAMM3.

XaKUKaTJaH Xam, f(_l)(x) (YHKIMOHATHUHT YH3UKIIATY
OepBocuTa KenubO umkaam. YHHHr D(a,b) dazoma ysmykcusmuruaun
ncbor kuimamms. Airaimmk, K —>o ma D(a,b) dazoma ¢ (x) >0
SKUHJIAIyBun OyncuH, ssbHU SUPP@, —[a',b]c(a,b) Ba k —> o na
(pé‘”(X) = 0 Tekuc SKUHIANTyBYH OVJICHMH. Y XOJJa OKOpHaa McOOT
KuiIuHuImmra kypa, [a",b"lc[a,b] opamukHuHr Tamkapucuga

v ()= [ | o) -0, (x-%) | cok(&)ds}dxeo

TeHr Gymaan Ba K —> oo ma ' (X) = 0 Tekuc SKMHIANIYBYH OYIIaau.
bomkaua cy3 Ownan aiitranna K — oo ga D(a,b) daszonma y, (x) >0
skunnamyBun  Oymamgu. Ilymmar yuayn D(a,b) ¢asoma f(X)
yMyMIIalirad GyHKIUSHAHT Y3IyKCU3IUIrura kypa K — oo ma

(f), g () ==(F 20, , () +C | 9 (&)dE >0

SKUHJIAIIYBYM OYIMIIIMIMHA XOCHJI KWiamMu3. By 3ca yHHHT
y3nyKcH3Murueu  tacmuiiuaiian. Llyara xypa fP(x)e D'(a,b)
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oymamn. fY(x)eD'(a,b) oynaxmmonan f(X) ymymmamraH
¢yaknusanar - (a,b)  wHTepBanmarm  OONUTAHFUY  (YHKITUSCH

OKAHJIUTMHU HMCOOTIIAaIl KOJJau. Xakukataan xam, arap (3.4.10)
dopmynana @(x) dyakumsau @'(X) QyHKIUS OMIaH aaMallTHPCaK, Y

0

X0J1/1a I @'(£)dE=0 Oymamm. Ilynra kypa w(X)=@(X) Xocui

OyVnanm Ba Oynra xypa (3.4.11) ¢popmynanan (3.4.8) dopmyna xemuod
yukaau. [lynnait kunub Kyiiujgara TeopeMa ucooT Oyiau.

1-meopema. Hxmuépuii f(X)e D'(a,b) ymymnawean gynxyus
(a,b) unmepsanoa TV (x)eD'(a,b) Gownaneuu gynxyusea sea sa
f(x) e D'(a,b) ymymnawean ¢ynkyusnune xap xamoaii dbowiranauy
Qynxyusicu (3.4.11) ¢gopmynra obunan upooananaou, oynoa y(X)
@ynxyus (3.4.10) menenux opxanu anuxianaou eéa C — uxmuépuil
V3eapmac con 6yaaou.

Ncbotnanran 0y TeopeMa

u'=f, f eD'(a,b) (3.4.12)
muddepennuan tenrmamanuar D'(a,b) ¢asora Termmnum eunmu
MaBXYJUIMTUHYU TaCIUKJIANIM Ba YHHHT YMYMHUH €UNMU
u=f+C

Kypunumuaa Oymamy, Oymmarm P (x)e D'(a,b) ymymmamran
byaknus  f(x)e D'(a,b) ymymmamran — ¢yHkmusauar - (@,b)
MHTEepBAJIard KaHaanaup Oonutanrud Qyaknusicu Ba C — uxtuépuit
y3rapmac coH Oyiamu. Xycycan, arap f(x) e C(a,b) ¢pynkums 6yica,
y xoiaa (3.4.12) tearnamanunr D'(a,b) dazora Ternnuim xap kangai
eunMu  Kiaccuk  OYnmaaum. Macanan, U'=0 auddepenumnan
teHriamManuHr D'(a,b) dasora termnumm eunmu mxtrépuil y3rapmac

COH OyIaju.

Xymou  mydra  yxmam — f(X)eD'(a,b)  ymymnamran
dyuxmusauar (@,b) marepammarn f ™" (x) = f(X) TeHrnuk Ouinan
kupuTHiIrad N — um taptubmun OV (X) Gounmamrmu dyHKUMACH
aHuKIaHaau. McOOT  KWiIMHraH  TEOopeMaHH f(x) e D'(a,b)
ymymiamrad QyHkiusauar (@,b) waTepBangard K— 4u TapTHOIM
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fC9(x) Oommamrmu QyHKIMACH y4yH PEKYPPEHT —3aHKUPTa
KYyJUlacak, y X0J1a

f(—l)-:f’ f(—2)-:f(—l)’ - f My f ()

o
TeHrIMKIap xocun 6yim6 D'(a,b) dazoma n— um taptuoma " (X)
OouutanFud (QyHKIUA MaBxKyJ Ba Oy OouutanFud QyHkuusa n-—-1 —
TapTUOIN UXTUEPUI TTOJTMHOM aHUKJIUTUA ATOHA OYaau.

4. Mucoaaap. a) Bepuiran |=(l,1,,....1,), | =1 #ysamum
Oyil1ad MyHanTUpUITaH Ba MOC JUIOJHUHT 3JICKTPUK MOMEHTH +1 ra
TeHr Oynran X =0 HyKTaga >KoWIallraH 3apSAJIHUHT 3UYIIUTUHU
XUCOOJIaMMU3.

Ymby agunonra MOC  3apsSOHUHT  3UWIMTH  TaxMUHaH

l§(X—$I) —lﬁ(x), & >0 ra TeHr 6ymaau.
& £

By epaa D'(R") ¢dasoma & — +0 unTHIraHma tuMuTra YTuo

(ia(x—el) 2500, qo) -
g g
1 o oQ 00
=— D—-¢0)|>—(0)=| 5, — |=—| —,
5[40(8) (0)] 50 ( al) (al (pj
Oynummuu Tonamus. [lyHra kypa u3naHaérral 3UHINK

_05(x) _ ~(1,D5(x))

TEHT Oyaju.
JIUTIOTHUHT TYJIUK 3apsiAu HOJTa TEHT OYJIMIINHN TEKITUPaMU3.

XaKuKaTIaH XaM
99 1)=[5,2)=(5,0)=0
ol ol
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Ba YHUHI' MOMCHTH 3Ca

-2, |2, 2%0 ) ~(a)= (51

00(X)

oynanu.
0) -

KaTjiaMu Oynaau. S— OYJakiv CHIUIMK MKKA TOMOHJIM CUPT OYJICHH.
N— 9ca My S CUPTHUHTHOPMAJM Ba V — YHJAATU Y3TyKCU3 (PYHKIIUS
OYJICHH.

SUYJIMKHUHT YMYMJIAIIMACH CUPTHHUHI" HKKUJIaMY1H

v(Xx)

Nxtuépuit  @(X) e D(R")  ¢yukums  yuyH —ai(lﬁs)
n

yMyMJIaIirad QyHKITUSIHA
0 op(X)
——(vos ), |=| v(X dS
( an( :) gpj -! () on
Koujga OVyinuya TabCcUp KWIYBUM ymymiamran QyHKOus 11e0

aHukKmaitmus. Kypunuod typudauku

9, Ve 0
—8—n(v5