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ANNOTATSIYA

Mazkur o’quv qo’llanma o'n to’rt paragrafdan iborat bo'lib, ular to’rtta bobda
guruhlangan: 1. To’plamlar nazariyasi; Il. Mulohazalar algebrasi; I1l. Bul funktsiyalari; IV.
Mulohazalar hisobi. Har bir paragrafda misol va masalalarni yechish uchun ishlatiladigan
tushunchalar tizimini ta'minlovchi nazariy xususiyatga ega qisqacha ma'lumot berilib, so’ng
muammoli masala va topshiriglar beriladi.

O quv go’llanma Oliy ta'lim muassasalarining 5130100-Matematika, 5130200-Amaliy
matematika va informatika ta'lim yo nalishlari fan dasturidagi mavzulari asosida tuzilgan.
Misol va masalalar to'plami ta'lim muassasalarida diskret matematika va matematik mantiq
asoslarini o'rganishni boshlagan har bir kishi uchun foydali bo'ladi.

AHHOTANUA

Oro YdebOHOe mocoOue COOpPHHUK 3a1ad NpeaHa3HAYCH JJIS OKa3aHUS MPAKTUYSCKOU
MOAJIEPKKH TEOPETUUYECKUM KypcaM MO JUCKPETHONM MaTEeMaTHUKE U MATEeMaTHYECKOM JIOTHKE.
COOpHUK COCTOWT M3 YETHIPHAAINATH MmaparpadoB, KOTOPBIC CTPYIITUPOBAHBI B YE€THIPE TJIaBBI:
I. MuosxectBo; II. Anre6pa Beicka3biBanuii; III. bynesbie pynkuuu; IV. @opmanuzoBanHoe
ucyucieHue BbickazbiBaHuM. Kaxxapiil ab3a1l cogep UT KpaTKuil 0030p TEOPETUUECKON YacTH,
KOTOpbIe 00€CIeYNBAIOT CUCTEMY MOHSATUHN, UCIIOIBb3YyEeMBIX JJIs PELICHUS MPUMEPOB U 3a7ad,
32 KOTOPBIMH CIICIYIOT 33J1a4M JIJIsl PEIICHHUS.

YyeOHoe nmocobue npeaHazHayeHo AJis CTyIeHTOB OakanaBpuara Hampasienus 5130100-
Matemaruka, 5130200-IIpukitagaas MaTemaTiKa 1 HHGOPMATHUKA TIPEyCMOTPEHHAs ydacOHast
MPOrpaMMOoil.

COopHHMK 3a/ay W yHpaXHEHUW OyJeT MoJie3eH BCeM, KTO MPHUCTYIMAeT K H3YUYECHHIO
OCHOB JMCKPETHOI MaTeMaTUKU U MAaTEeMAaTUYECKOM JTIOTUKU B YUCOHBIX 3aBEACHUSIX.

ANNOTATION
The collection consists of fourteen sections, which are grouped into four chapters: 1. Sets;
I. Propositional Algebra; Ill. Boolean functions IV. Propositional calculus. Each section

contains a brief overview of the theoretical part, which provides a system of concepts used to
solve examples and problems, followed by tasks to be solved.

The manual is intended for undergraduate students of the disciplines of 5130100-
Mathematics, 5130200-Applied mathematics and informatics, and is designed according to the
topics given in the curriculum. The collection of problems and exercises will be useful to
everyone who begins to study the basics of discrete mathematics and mathematical logic in
educational institutions.
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SO‘Z BOSHI

Mamlakatimiz mustagqillikka erishgach, ta’lim tizimini tubdan islohot
gilishga katta ahamiyat berildi. 1997-yil 29-avgust kuni O‘zbekiston
Respublikasi Oliy Majlisining IX sessiyasida “Kadrlar tayyorlash milliy dasturi”
qabul qilindi va unda ta’lim tizimini zamonaviy talablarga mos keltirish uchun
bajarilishi lozim bo‘lgan vazifalar hamda ularni bosqichma—bosgich amalga
oshirish belgilab berildi. Milliy dasturdagi eng asosiy vazifalaridan biri —yuksak
ma’naviy va axloqiy talablarga javob beruvchi yuqori malakali mutaxassislar
tayyorlashdan iboratdir. Bu vazifani amalga oshirishda o‘quv-tarbiya jarayoni
uchun o‘quv adabiyotlarining yangi avlodini yaratish, uni yuqori sifatli o‘quv-
uslubly majmualar bilan ta’minlash muhim ahamiyatga ega ekanligi dasturda
ta’kidlab o‘tilgan.

Yuqori malakali, ragobatbardosh, zamonaviy talablarga javob bera oladigan
kadrlar tayyorlashda ularga chugur matematik bilimlar berish va bu bilimlarni
masalalar yechishga tatbiq eta olishga o‘rgatish katta ahamiyatga ega.

Misol va masalalar ishlamasdan matematikani o'rganishni tasavvur qilib
bo'lmaydi. O'gitish jarayonida misol va masalalar turli funksiyalarni bajaradi -
o'qitish, rivojlantirish, ta'lim berish. Biz misol va masalalar matematikani
o'qitishning eng muhim vositasi deb bilamiz. Ular yordamida matematikani
o'qitishda turli didaktik magsadlar qo'yilishi mumkin: nazariy savollarni
o'rganishga tayyorgarlik, olingan nazariy bilimlarni  mustahkamlash,
ko'nikmalarini shakllantirish, ilgari o'rganilgan materialni takrorlash, uni boshga
fanlarda va amaliyotda qo'llash, bilimlarning assimilyatsiyasini kuzatish.

Misol va masalalar yordamida o'z maqgsadlariga erishishga o'rgatish uchun
mashglar va topshiriglarning puxta o'ylangan tizimi kerak. Bunday tizimda
vazifalar ketma-ketligi o'quvchilarning xususiyatlari va gobiliyatlari "oddiydan
murakkabga" tamoyilini hisobga olgan holda to'g'ri tashkil etilishi kerak.

Misol va masalalar to'plami o'quv qo'llanmasida o'rganilayotgan diskret

matematika va matematik mantiq fani bo'yicha nazariy mavzularni amaliy



go'llab-quvvatlashga mo'ljallangan. To'plam o'n to’rt paragrafdan iborat bo'lib,
ular to’rtta bobda guruhlangan: I. To’plamlar nazariyasi; II. Mulohazalar
algebrasi; Il1. Bul funksiyalari; 1\VV. Mulohazalar hisobi. Har bir paragrafda misol
va masalalarni yechish uchun ishlatiladigan tushunchalar tizimini ta'minlovchi
nazariy xususiyatga ega qisqacha ma'lumot berilib, so’ng muammoli masala va
topshiriglar beriladi.

O'quv qo'llanma Oliy ta'lim muassasalarining 5130100-Matematika,
5130200-Amaliy matematika va informatika ta'lim yo nalishlari fan dasturidagi
mavzulari asosida tuzilgan.

Misol va masalalar to'plami ta'lim muassasalarida diskret matematika va
matematik mantiq asoslarini o'rganishni boshlagan har bir kishi uchun foydali
bo'ladi.



1-BOB. TO’PLAMLAR NAZARIYASI

1.1-To’plamlar va ular ustida amallar.
A={a,b,c,d,..} -A to’plam a,b,c,d... elementlardan tuzilgan.

ae A yoki A>a -a narsa A to’plamning elementi

be A yoki A3b - b narsa A to’plamning elementi emas

Bc A yoki Ao B -B A ning gism to’plami

Bc Ayoki ADB  -B A ning xos gism to’plami.

& -bo’sh to’plam har qanday A to’plamning qism to’plami bo’ladi va u ham A
ning xosmas qgismi

AUB = {x | x € A yoki x € B} -Ava B to’plamlarning yig’indisi yoKi

birlashmasi

Ql A, =AUAUAU..UA -A, A A, A to’plamlaring yig’indisi yoki
birlashmasi
ANB=AB={x|xeAvax e B} -A, B to’plamlarning ko’paytmasi

(kesishmasi yoki umumiy gismi)

Oél A, =ANANAN.NA -A,AA,..., A toplamlarning ko’paytmasi
(kesishmasi yoki umumiy gismi)

A-B yoki A\B, A-B={x|x e Avax ¢ B} -AvaB to’plamlarning
ayirmasi

B yokiB - B ni A to’plamigacha to Idiruvchisi

U - universal to’plam.

28 ={X | X < A} —A to’plamning barcha qism to’plamlaridan tuzilgan to’plam
AAByokiA®B=(A-B)u (B-A) — AvaB to’plamlarning simmetrik
ayirmasi.

n(A) - Ato’plamning elementlari soni



Agar A B va B< A4 bo’lsa, u vaqtda A=B.
Misol: A={1,2,3/4,5}, B={3,4,56,7} AUB={12,34,56,7}
Asosiy tengkuchliliklar.

1. A= 4

2. ANB = B4 - ko’paytmaga nisbatan kommutativlik gonuni.

3.(ANB)NC=AN(BNC)- ko’paytmaga nisbatan  assostiativlik
gonuni.

4. AUB = BU A4 - yig’indiga nishatan kommutativlik qonuni.

5.(AUB)UC = AU(BUC)-yig’indiga nisbatan assostiativlik gonuni.

6. AN(BUC) = (4NB)U (4NC) - ko’paytmaga nisbatan distributivlik
gonuni.

7. AU (BNC)=(4AUB)N (AUC) - vyig’indiga nisbatan distributivlik

gonuni.

8. ANB=AUB. 9. AUB = ANB. - de-Morgan gonuni

10. ANA=4. 11.AUA=A

12. ANU =4. 13.AuU =U.

14. AUd=4. 15. AUD=4. 16.AnD=Q.

17.BUB=U. 18.BNB=J 19.BUB=4 .

20.B-B=B, 21.B-B=B.
22. An (AUB)=A 23. AU(A " B)=A yutish gonuni

Kesishma amali birlashma amaliga nisbatan mustahkamroq bog’laydi,

shuning uchun qavslar qo’yilmagan taqdirda birinchi bajariladi.

Misol: AU(A N B)=AUA N B.
(AnB)uC=ANnBUC



Muammoli masala va topshiriglar:

1.1.1. Quyidagilardan gaysi to’g’ri:

1) b  {a, b};
2) b e{ab};

3) {b} ={a, b};
4) {b}e{a, b};

5) b {a,{b}};
6) b e{a,{b}};
7){b} {a.{b}};
8) {b}e{a{b}};

9) de{};
10) @ {9},
11) Ded;
12) Bc?

1.1.2. Har bir to’plamning elementlar soni nechta:

1) {1,23,{1,23}};
2) {141},2{142,3}}, G},

3) T;

4) {D};
5) {DAD}};
6) {{9,{<}}}?

1.1.3.Agar A c Bvaa e Abo’lsa, quyidagilardan qaysi to’g’ri:

1) ag¢B;
2) aeB;
3) AeB;
4) ae AUB;
5) ae AnB,;

1.1.4. AgarBcAcC,

1) a ¢C;

2) aeC;

3) acANB;
4 acAUB;
5) aeA-B;

6) ae B-A,
7)acA®B;
8) {a}cANC;

6)ac A-B;
7)aceA®B;
8) acA;
9) {ajcA;
10) {ajcB?
ae A va a ¢ Bbo’lsa, quyidagilardan qaysi to’g’ri:
9)ae AuC;
10) {ajc A-C;
11) {a}c A®C,;
12) ae(AnB)u C;
13) {fajc An(BuUC);
14) {a}c B U (C - A);
15) {ajc AN (B-C);
16) {a}jc B® (A-C)?



1.1.5. Universal to’plam U ={1,2,3,4,5,6,7,8} va uning qism to’plamlari
A={x|2<x<6}, B={x|x—uft},C={x|x>4}, D={1,2,4} bo’lsa, A N B,

AU B, CD, B®C, A BD, AUBUC, (A-B)U(C -D), 2* 2B, 20 2B npj
toping.
1.1.6. Universal to’plam U ={1,2,3,4,5,6,7,8} va uning gism to’plamlari
A={x|x—juft}, B = {x| x —to’rtga karrali } , C={x|x—tub},
D ={1,3,5} bo’lsa, AUB,CD,A®B,A~n(BUCUD),C®D,
(A-B)U(C-D) A, BD, AUC, 228 ni toping.

1.1.7. My , M3 , Ms to’plamlar mos ravishda 2,3,5 ga bo’linuvchi sonlardan
tuzilgan va universal N natural sonlar to’plamning gism to’plamlari bo’lsin. Shu
to’plamlar yordamida quyidagi shartni bajaruvchi barcha sonlar to’plamini
tuzing:

1) 6 ga bo’linuvchi;

2) 30 ga bo’linuvchi;

3) 30 bilan o’zaro tub;

4) 10 ga bo’linuvchi ammo 3 ga bo’linmaydigan;

To’plamlar nazariyasi simvollaridan foydalanib, quyidagilarni yozing:

1) 45 soni 15 ga bo’linadi;

2) 42 soni 6 ga bolinadi ammo 10 ga bo’linmaydi;

3) {8, 9, 10} to’plamdagi har bir son 2, 3, 5 sonlarning hech bo’lmaganda
birtasiga bo’linadi ammo 6 ga bo’linmaydi.
1.1.8. —, ® amallari uchun kommutativlik va assosiativlik xossalari
bajarilishini tekshiring.
1.1.9. Ixtiyoriy A,B,C to’plamlar uchun quyidagi distributivlik xossalaridan qaysi
bajarilishini aniglang:

1)  A—(BUC) = (A- B)U(A—C);

2) A-(BNC)=(A-B)n(A-C);

3) A®(BUC) = (AXB)U(AKRC);



4)
5)
6)
7)
8)
9)
10)
11)

12)

13)

14)

A®BC = (A®B)(ARC):
A—(B&C) = (A- B)®(A-C):
AUBC = (AUB)(AUC):

AU (B -C) = (AuB) —(ALC);

A(B-C) = AB- AC;

AU(B®C) = (AUB)®(AULC);

A(B®C) = ABRAC;
A®(B —C) = (A®B)—(A®C).

AuBNC)=(AUB)N(AUC);

AN(B\C)=(ANB)\(ANC):

A\(B\C)=(A\B)U (ANC);

15) AA(BAC) =(AAB)AC;

16) AN ((BAC)=(ANB)A(ANC):

17) (ANB)u(CND)=(AuC)N(B UC)N(AuUD)N(B UD).
1.1.10. Isbotlang:

1) AUAB=A;
2) A(AUB) = A;

3) AUANB=AUB

4) A(AU B) = AB

5) A—(A-B) = AB;

6) A-AB=A-B

13) A(B-A)=0:

14) AU(B — A) = AUB;
17) A—(BUC) = (A— B)(A-C);

18) AQ B= AQ B= AB U (AU B)

7) AQB=ANBUANB

8) A®(A®B) = B;

9) A—B= A®AB;

10) AUB = (A®B)U AB;

11)A® B=A®B=A®B®U
12) A® B= AB U (A4B)

15) AUAB=A® AB=B® AB
16) ABUAB= A



19) (A- B)-C = (A—C)—(B—C) = A—(BUC);
20) A—(B—C) = (A-B)uU AC = (A-B)U(A-C);
21) (AUB)-C = (A—C)U(B-C);
22) AUBUC = (A- B)u(B—C)u(C — A)u ABC;
23) A- BC = (A- B)U(A—C) = ABC ® A
24) A(B-C) = AB—C = ABC® AB;
25) (AB ® A)®(BC ®C) = (AB ®BC)®(AXC);
26) (AUB)®(BUC) = (A®C) — B = (AB ®BC)®(ARC).
1.1.11. Ifodalang:

1) U ni ®, namallar orgali;

2) N ni®,wamallar orgali;

3) wvan ni ®-—amallar orgalito

1.1.12. Tenglamani yeching:

1) AX =B:;

2) AUX =B:

3) A®X =B;

4) A-X =B;

5) AUX =BX;
6PBRX =BX;

7) A—X =X-B:

8) (AUX)UB = X UB;
9) AX =(X UB)— A
10) X A=(X —B)UA:

11) (AUX)B=X —B;

12) (A-X)UB=B®X ;
13) (X-A)UB=AX
14) (X®A)-B=BX:
15) AX®B=B-X;

16) A-X =BX-A;

17) AN X B=(X —A)B;
18) AUX = B X;

19) X —A=BU(X -A);
20) (AUX)-B=B—X A;
21) X A=B(X UA);

22) (A®X)X =X -B;

23) AX UA=(X -B)B;
24) (AUX)B= AUBX;
25) A®(XUB)=BX;
26) BX =(A-X)X ;
27) AX®B=X-A;

28) (X UB)-A= AUX;
29) AXUB=A-X;

30) X UA=(B-X)® A.



1.1.13. Agar A c B bo’lsa, AB = & ekanligini isbotlang.

1.1.14. AgarA=Bbo’lsa, A® B = & ekanligini isbotlang.

1.1.15. U ={0,1,2,3/4,5,6,7,8,9}, A={1,2,3}, B={0,1,2,5,8},C ={0,2,5,8},
D ={3,6,8,9} bo’lsa, quyidagi to’plamlarni toping:

1)Mm(C\D) 5) (4®B)uUC D
Z)Kﬁhw0u0) g) (AUBUC)ND
B)KREm«AB) 7) BNC)U(AND)
4) (AUBUC)ND g) (AUBUC)ND

1116 U :{_11_21_31_41_5’514131211}1A :{11213}1 B :{_11_21_513}1C :{_31_4’112’3}’
D ={-2,1,4,5} bo’lsa, quyidagi to’plamlarni toping:

1)AuBm(C\D) 5) (A®B)uCnD
2) A/BN(CUD) 6) (A\UBUC)ND
3)AmBFWC\5) 7y BNC)U(AND)
4) (AuBUC)ND 8) (AuBUC)ND
1.1.17. Sistemani soddalashtiring:
_ A= BE; Cc AuUB;

Ac BCVB; CcD: AUDcBUC;

R 2) | 4D = BCD: 3) |[BcDcC;
AD c BC. B - CD. BC  D.

1.1.18. Quyidagi sistemalar tengkuchlimi?

XcZcW,
. Y oW, X=Z
) va Y =W
XuYcZuW. '



C®DcA c CD,
2) BuDc AuC, va B-CcA
A-DcC-B. AcCuD.
AcC®B B CD,
ch®5 C-bchb
3) |~ ’ va AC c D.
AC c B-D. =
A-B c BC.

1.1.19. Berilgan tenglamalar sistemasidagi X to’plamni toping. Bu yerda A, B,
C to’plamlar B — A < C shartni ganoatlantiradi.

A-X =B AX = B
Diaux=c. 2)1AUX =C.

1.1.20. Tenglamalar sistemasini yeching.

(AU X)(BUX)=CuUX A-X =B
D 1Bx uC = AX. 2

Au X =C.
A®B®X = X ®C AX =C U X
3) IAX ®B= AX ®C. 4 VAUX =BX.
B AX =B
AX UBX =C _
5) = 6) |BX =C

1.1.21. Quyidagilardan gaysi to’g’ri va qaysi noto’g’ri? Javobingizni asoslang:

)7 eR 5) O€ {0};
T
2) cos§ eQ 6) ae{{a, b}};
3) 0,1010010001...€ Q; 7) {a, b}e{{a, b}};
4) Q€ ©; 8) {a, b}e{{a, b};{a, c}; a; b}.

1.1.22. Quyidagi to’plamlar tengmi:
1) {1, 3,5} va{y, 3,5, 1}; 4) {a, b, c}va {{a}, {b}, {c}}
2) {11, 13} va{{11, 13}}; 5) {{a, b}, c} va {a, {b, c}}



3){a, b,c}va{a, b, a,c}; 6) {xER22<x<3} vaQ.
1.1.23. € yoki € belgilardan qaysi qo’yilganda to’g’ri tasdiq hosil bo’ladi?

1) {1} va{1 {1, 2}}; 5) @ va {@};
2) {1, 2}va{l, 2, {1}, {2}}; 6) @ va {{9}};
3) {1, 2}va{l, 2, {1, 2}}; 7) {1, 2}va{l, 2}.

4) 0 va {1,2, {1}, {0} };
1.1.24. To’plamlarning asosiy xossalaridan foydalanib, quyidagilarni

soddalashtiring:

1) (AmEmE)u(ATm B?WC_)UBUC;

2) (AUB) N (AUB) N (AUB);
3) AU(AUBNC)U(BN(AUC));
) ARAR®A
5) (ANBNCND)U(ANC)U(BNC)uU(C ND)
6) (AUBUC)N(ANBNC)N(AUC)
1.1.25. Isboblang:
1) (A\B)\C < (AUC)\B:
2)AAB=A\B,agarBcA;
3) AnBcC, agarAg(B_U C);

4) A=B,agrANB= QO vaAuB=U.
1.1.26. Sinfda 32 o'quvchi bor. Ulardan 18 nafari kimyo to'garagiga, 12
tasi biologiya to'garagiga, 8 talaba ushbu to'garaklarning hech biriga
gatnashmaydi. Qancha talabalar kimyo va biologiya to'garaklarga gatnashadilar?

Qancha talabalar fagat kimyo to'garagiga gatnashadilar?
1.1.27. Guruhda 30 talaba bor, ulardan 18 nafari suzishga, 17 nafari

voleybolga gizigadi. a) Ikkala sport turiga giziggan talabalar soni gancha bo'lishi

mumkin?



b) Kamida bitta sport turiga giziggan o'quvchilar soni gancha bo'lishi mumkin?

1.1.28. Doskadagi tasodifiy yozilgan ragamlar orasida 65% -2, 70% - 3 ga,
75% ga - 5 ga bo'linadi, 30 ga bo'inadigan ragamlarning eng kichik foizi gancha?

1.1.29. PMIda o'giyotgan barcha birinchi kurs talabalari uchta dasturlash
tilini o'rganishadi. Bu yil 19 talaba Paskalni, 14 kishi Basicni, 17 kishi Delphini
o'rganishga garor gilishdi. Bundan tashqari, 4 talaba Paskal va Basic dasturlarida
uchtasi Paskal va Delphi, uchtasi Delphi va Basic tillarini o'rganishadi. Ma'lumki,
talabalarning hech biri birdaniga uchta kursga borishga rozi bo'lmagan. PMIda
nechta talaba bor? Ularning ganchasi fagat Delphini o’rganadi?

1.1.30. Statistik mutaxassislar Golden Beach Sayohat agentligiga tashrif
buyurgan 100 kishi bilan so'rov o'tkazdilar. Ma'lum bo'lishicha, so'nggi 5 yil ichida
50 kishi Turkiyada ta'tilga chiggan, shulardan 20 kishi Gretsiyada, 18 kishi Misrda
va besh kishi ushbu uchala mamlakatda uch yil bo'lgan. Respondentlardan 50 kishi
Gretsiyaning diggatga sazovor joylari bilan tanishishdi, shundan 26 kishi fagat ikki
davlatga tashrif buyurishdi. Piramidalar mamlakatiga necha kishi tashrif buyurdi?

1.1.31. 40 talabadan o'tkazilgan imtihonlar natijalariga ko'ra 11 talaba
matematikadan, 15 ta fizikadan, 13 ta kimyo fanidan, 4 ta matematika va fizikadan,
3 ta matematika va kimyodan, 3 ta fizika va kimyo fanlaridan a'lo baholarga ega
bo'lishdi. uchala fandan — 1ta. Qancha talabalar kamida bitta a'lo bahoga ega
bo'lishdi?

1.1.32. May oyida 12 yomg'irli, 8 shamolli, 4 sovuqg, 5 yomg'irli va
shamolli, 3 yomg'irli va sovug, 2 shamolli va sovuq kunlar bo'lgan va bir kun
yomg'irli, shamolli va sovuqg bo'lgan. May oyida shamol va yomg'irsiz necha kun
issig edi?

1.1.33. Yozda Anapada dam olayotgan Kostromaning 100 aholisining har
biri ekskursiyalarda, delfinariumda yoki akvaparkda edi. Ulardan 67 Kkishi
akvaparkga tashrif buyurishdi, ekskursiyalar - 82, delfinarium - 67, ekskursiyalar
va delfinarium - 53, ekskursiyalar va akvapark - 58, delfinarium va akvapark - 51.

Uchala tadbirda nechta Kostromaliklar bo'lgan?



1.1.34. Guruh sardori jismoniy tarbiya bo'yicha quyidagi hisobotni tagdim
etdi. Hammasi - 45 talaba. Futbol sektsiyasida - 25 kishi, basketbol sektsiyasida -
30, shaxmat sektsiyasida - 28, futbol va basketbolda - 16, futbol va shaxmatda- 18,
basketbol va shaxmatda - 17. Uch sektsiyada bir vaqgtning o'zida 15 Kkishi
shug'ullanadi. Hisobot nima uchun gabul gilinmaganligini tushuntiring?

1.1.35. Odamlarning qo'rquvga garshi kurashish klubida 100 Kkishi,
o'rgimchaklardan 60, 54 kishi ilonlardan, 55 sichgonlardan, 38 o'rgimchak va
ilonlardan, 34 ilonlar va sichgonlardan, 40 kishi o'rgimchak va sichgonlardan, 20
kishi yopiq joylardan qo'rgishadi. a) Qancha odamlar o'rgimchaklardan yoki
sichgonlardan qo'rgishadi, lekin ilonlardan go'rgmaydilar? b) Qancha odamlar
fagat bittasidan qo'rgishadi? c¢) Qancha odamlar uchtasidan, ikkitasidan
go'rgishadi? d) Qancha odamlar ilon yoki o'rgimchaklardan go'rgmaydi? e) Qancha
odamlar fagat ilonlardan qo'rgishadi?

1.1.36. Oltin baligni qgo'lga kiritish uchun omadli bo'lganlar orasida yangi
kvartirani orzu qgilganlar 18 kishi, gimmatbaho mashina - 14, yaxshi ish - 28,
kvartira va avtomobil - 5, kvartira va ish - 10, mashina va ish - 8 ta, har uchala
tilaklar 3 kishi. Oltin baligni gancha odam ushladi? Ulardan ganchasi bitta tilakni
amalga oshirdi?

1.1.37. Chang'i, xokkey va konkida uchish sektsiyalarida 38 talaba
gatnashadi. Ma'lumki, chang'i sektsiyasida 21 talaba shug'ullanadi, shulardan 3
talaba konkida uchish bilan shug'ullangan, 6 talaba xokkey sektsiyasida va bitta
talaba bir vagtning o'zida barcha uch seksiyalar bilan shug'ullangan. Konkida
uchish bo'yicha 13 talaba tahsil oldi, shundan 5 talaba bir vaqtning o'zida ikkita
sektsiyada tahsil olishdi. Xokkey bo'limida nechta talaba gatnashdi?

1.1.38. O'gituvchi guruhdagi 40 talabadan gaysi biri A, B va S kitoblarini
o'gishini aniglashga garor qgildi: so'rov natijalari quyidagicha: A kitobi 25 talaba
tomonidan o'gilgan, B kitobni - 22, shuningdek S kitobni ham - 22. 33ta talabalar
tomonidan A yoki B kitob o'gilgan. A yoki C - 32, B yoki C - 31; har uchala
kitobni 10 talaba o'gidi. Qancha talabalar fagat bitta kitob o'giydi? Qancha

talabalar ushbu uchta kitobdan birini o'gimadilar?



1.2. Binar munosabatlar.

AY to’plamning ixtiyoriy R gism to’plami A to’plamda binar munosabat
deyiladi. Agar (X, y) € R bo’lsa, u holda x element u element bilan R binar
munosabatda deyiladiva xR y kabi yoziladi.

Matematikadagi muhimbinar munosabatlar uchunayrim belgilar kiritilgan.

Misollar: 1) R haqigiy sonlar to’plamida x va y sonlarning

tenglik munosabati. Uning belgisi x = y. Bu munosabat R? tekisligsagi y = x
to’g’ri chizig nugtalari bilan beriladi.

2) R haqiqiy sonlar to’plamida x va y sonlarning tengmaslik munosabati.
Uning belgisi x # y. Bu munosabat R? tekislikda y = x to'g’ri chizigga
kirmagan barcha nuqtalardan iborat bo’lgan to’plam bilan beriladi.

3 R da y sonning X sondan katta ekanligi

munosabati: belgisi y > x yoki x <y. Bu munosabat R? da y = x to'g’ri
chiziqgdan yuqorida yotuvchi nugtalarto’plami bilan beriladi;

4)A =V —to’plamlarning tenglik munosabati;

5) A #V — to’ilamlarning tengmaslik munosabati;

6)A cV yokiV oA — gismto’plam munosabati;

7)Ac V yoki V o A — xos gism to’plam munosabati;

8) a || B— to’g’ri chiziglarning parallellik munosabati;

9)a L B —to’g’ri chiziglarning perpendikulyarlik munosabati;

10)a => B — bir tenglamalar tizimi ikkinchisiningnatijasi ekanligi;

11) a <=> 3 — ikkitatenglamalar tizimining teng kuchlilik munosabati.

Agar A to’plamda berilgan biror R munosabat shunday bo’lsaki, har ganday
ae A uchun aRa o'rinli bo’lsa, u refleksiv munosabat deyiladi. Agar
aRb munosabatdan azb munosabat kelib chigsa, (ya‘ni aRa munosabat hech
ganday ae A element uchun bajarilmasa), bunday munosabat antirefleksiv

deyiladi.



Agar aRb munosabatning bajarilishidan bRa munosabatning ham
bajarilishi kelib chigsa, bunday munosabat A da simmetriklik munosabati
deyiladi.

Agar aRb va bRs munosabatlarning bajarilishidan aRs bajarilishi kelib
chigsa, bunday munosabat tranzitivlik deyiladi va ko’pincha a ~ b belgi
ishlatiladi.

Ekvivalentlikka misollar:

1) hagiqiy sonlarning tenglik munosabati;

2)to’plamlarning tenglik munosabati;

3) tenglamalar tizimlarining teng kuchlilik munosabati;

4) funksiyalarning tenglik munosabati.

5) Muhimmisol. A to’plamda N o’zgartirishlar guruhi berilganbo’lsin.

Bu N  ozgartirishlar guruhi  yordamida A da ekvivalentlik
tushunchasini kiritamiz.

Agar A to’plamning a va b elementlari uchun shunday h € H bieksiya
mavjud bo’lsaki, h(a) = b bo’lsa, bu elementlar N — zkvivalent deyiladi va
a ~ b ko’rinishda yoziladi.

Agar ixtiyoriy a € A ni olib, h € N sifatida eA ni olsak (eaA — birlik
aks ettirish o’zgartirishlar guruhining ta‘rifidagi d2) shartga ko’'ra H ga tegishli,
eA(a) = a,ya‘ni har ganday a € A uchuna ~ a (refleksivlik).

Endi a~b bo’lsin. U holda shunday h e N mavjudki, h(@) =

b. O’zgartirishlar guruhining ta‘rifidagi d3) shartga ko’ra. h 1 ¢ N. U holda
h(a) = b tenglikka h™} tatbiq gilsak, h ~1(h (a)) = h™l(b). Bundan a = hl
(b), ya‘ni b ~ a (simmetriklik).

Agar a~b va b ~ s bo’lsa, shunday h1 N va h2 € N bieksiyalar
mavjudki, h1(a) = b, h2(b) = s. Bulardan h2(b) =h2 (h1(a) =s, ya‘ni (h2h1 (a)
= s. O’zgartirishlar guruhining d1) shartiga ko'ra h2h1 € N. Bundan va

(h2h1)(d) = s tenglikdan a ~ ¢ munosabatni olamiz (tranzitivlik).



Demak, a ~ b (N — ekvivalentlik) hagigatan ham ekvivalentlik munosabati
ekan.
Misollar. 1. {<24> <56> <7,6> <88>}} tartiblangan juftliklar

to’plami binar munosabatga misol bo’la oladi.

2.Agar p ayniyat munosabatini bildirsa, u vagtda <X,y >€ O degani
X =Y ni bildiradi.

3.Agar p onalik munosabatini bildirsa, u vaqtda <Xurshida, Iroda>€ o

simvol Xurshida Irodaning onasi ekanligini bildiradi.

Misol: {<2,4>, <3,3>, <6,7>} o munosabat berilgan bo’lsin. U vaqtda
D,={2,3,6}, R, ={4,3,7}.

Biror C to’plam < X, Y > tartiblangan juftliklar to’plami bo’lsin. Agarda X
biror X to’plamning elementi va y boshqa Y to’plamning elementi bo’lsa, u
vagtda C to’plam X va Y to’plamlarning to’g’ri (dekart) ko’paytmasidan tuzilgan
to’plam  deyiladi va C=XxY={<x,y>/xeXvayeY} shaklida
belgilanadi.

Har bir o munosabat ayrim olingan X xY to’g’ri ko’paytmaning qism
to’plami bo’ladiva X 2D, Y 2 R Agar p = X xY bo’lsa, uvagtda p X
dan Y ga bo’lgan munosabat deb aytiladi. Agar p< X xY va Z > X UY bo’lsa, u
vagtda o dan Z ga bo’lgan munosabat deb aytiladi. Zdan Z ga bo’lgan
munosabatni Z ichidagi munosabat deb aytiladi.

X gandaydir to’plam bo’lsin. U vaqgtda X ichidagi X x X munosabatni
X ichidagi universal munosabat deb aytiladi.

{<X,x>/xe X} munosabat X ichidagi ayniyat munosabati deb aytiladi
va ix yoki 1 simvoli bilan belgilanadi. Har ganday X to’plamining X va Y

elementlari uchun X ix y ifoda X =Y bilan teng kuchlidir.



A to’plam va © munosabat berilgan bo’lsin. U vagtda o[A]={y/A ning
ayrim X lari uchun X py}. Bu to’plamga A to’plam elementlarining 0 -
obrazlari to’plami deb aytiladi.

Misollar. y=2x+1 to’g’ri chizigni {<X,Yy>€RxR/y=2x+1} va

Y <X munosabatini {< X,y > RxR/ Yy < X} shakllarda yozish mumkin.

Muammoli masala va topshiriglar:

1.21. A={1, 2,3} va B={a, b} berilgan bo’lsa, Ax B, Ax A,Bx A, B
x B, AxJ, 2A, ZB, Bx2B ni toping.
1.22. A=, B ={&} u C ={B.{T}}. Ax B, AxC, B xC ,BxB, CxC, 2",
28, 2C, Bx2® Bx2%,cx2®
1.2.3. Ixtiyoriy A, B, C, D to’plamlar uchun quyidagi tenglilarning gaysi
o’rinli:
1) AxB = BxA;
2) (AUB)xC = (AxC) u(BxC);
3) (AnB)x(C nD) = (AxC) n(BxD);
4) (AuB)x(C uD) = (AxC) u(BxD);
5) (A-B)xC = ( AxC) —(BxC)?

1.2.4. {1, 2, 3, 4, 5} to’plamlar uchun munosabatning gaysi xossalari o’rinli
bo’lishini aniglang:
Ri: aRib < |a-b]|=]1,;
R2: aRob > O0<a-b<3;

R3: aRsb « a+b-—juftsonlar

R: aRb <—>a2b2;
4 4

Rs: aRsb <« EKUB(a,b)=1.



1.2.5. Quyidagi tasdiqlarning qaysi biri to’g’riligini aniglang:
1) to’plamdagi barcha munosabatlar yo simmetrik, yoki antisimmetrikdir;
2) hech bir munosabat bir vaqtda ham simmetrik, ham antisimmetrik bo’la

olmaydi;

3) ixtiyoriy R munosabat uchun R U R™! van R n R~ munosabat simmetrik
bo’ladi;

4) ixtiyoriy R munosabat uchun R —(R n R! ) munosabat antisimmetrik bo’ladi;

5) agar R munosabatda xossalardan birini ganoatlantirsa, u holda R -1

munosabatda ham shu xossani ganoatlantiradi;

6) ixtiyoriy R munosabat uchun R o R ~L munosabat simmetrik bo’ladi;
7) ixtiyoriy R munosabat uchun R o R -1 munosabat refleksiv bo’ladi;
8) Agar R1vaR2 ikkala munosabatda xossalardan birini ganoatlantirsa, u

holda R1o R2 munosabat ham shu xossani ganoatlantiradi.

1.2.6. Quyidagi tasdiglarning qaysi biri to’g’riligini aniqlang:
1) Agar R1 va R2 ekvivalentlik munosabati bo’lsa, unda R1o R2 ekvivalentlik
munosabati bo’ladi;
2) Agar R1 va R2 ekvivalentlik munosabati bo’lsa, unda R1 mn R2
ekvivalentlik munosabati bo’ladi;
3) Agar R1 va R2 ekvivalentlik munosabati bo’lsa, unda R1 U R2
ekvivalentlik munosabati bo’ladi;

1.2.7. {a, b} ikki elementli to’plamda barcha munosabatlarni toping va ular

orasida
1) barcha refleksiv; 4) barcha tranzitiv;
2) barcha simmetrik; 5) barcha ekvivalent;

3) barcha antisimmetrik; 6) barcha tartib munosabatlarni ko’sating.



1.2.8. {0,1,...9} to’plamda berilgan quyidagi munosabatlardan qaysi
ekvivalentlik munosabati bo’lishini aniglang;

Ri: aRib « a=b(mod 3);
R: aRb « a?’ zbz(m0d10);

2 2

R3: aRsb <> ab=0 (mod 2);
R: aRb « |2°-2"<16;

4
R: aRb « |22-2°|<16;

5 5
R6: aReb <> EKUB(a,b) =1.
1.2.9. Z - butun sonlar to’plamida R: xRy < x=y % munosabat

aniglangan. R o R _1, R_lo R munosabatlardan birortasi ekvivalentlik
munosabati bo’ladimi?

1.2.10. Quyidagi munobatlardan qaysilari 72 da ekvivalentlik munosabati
bo’ladi?

R1:(X1,y1)R1(x2,y2) > X1=X2;

N

R2:(X1,y1)R2(x2,y2) > x1=x2 yokiy1=y2;

N

R3:(X1,Y1)R3(X2,y2) & X1+y1=x2+Yy2;

w

Ra:(X1,Yy1)R4(X2,y2) > X1+Y2 =y1+X2;

R5:(X1,Y1)R5(X2,y2) <> x1<x2 yokix1=x2,y1<y2?

1.2.11. n (n =1, 2, 3, 4) ta elementli to’plamda nechta turli ekvivalentlik

munosabatlarini aniglash mumkin?
1.2.12. U universal to’plaam berilgan. oY da quyidagi
munosabatlardan qaysilari ekvivalentlik yoki tartib munosabati bo’ladi:

1) AR1B < AnB=(;



2) AR2B <> A-B =(;
3) AR3B « A-B=B-A;
4) AR4B <« |Al=|BJ?

1.2.13. Uchta elementli to’plamda nechta turli tartib munosabatlarini

aniglash mumkin? Ular orasida chiziglilari nechta?
1.2.14. Y =2X+1 to’g’ri chizigni {< x,y >e RxR/ Yy =2X +1} va Y <X

munosabatini{< X,y >e RxR/ y < x} shakllarda  yozish mumkinligini
tushuntiring.

1.2.15. {<2,4>, <56> <7,6> <8,8>} tartilangan juftliklar to’plami
binar munosabat bo’la oladimi?

1.2.16. A-tekislikdagi barcha to‘g‘ri chiziglar to‘plami bo‘lsin. Ixtiyoriy a,b
tug‘ri chiziglar uchun (atb)=(a\\b) bo‘lsa, A dagi: Parallelik munosabati:
refleksiv bo‘ladimi?

1.2.17. A-tekislikdagi barcha to‘g‘ri chiziglar to‘plami bo‘lsin. Ixtiyoriy a,b
tug‘ri chiziglar uchun (atb)=(a\\b) bo‘lsa, A dagi: Parallelik munosabati:
simmetrik bo‘ladimi?

1.2.18. A-tekislikdagi barcha to‘g‘ri chiziglar to‘plami bo‘lsin. Ixtiyoriy a,b
tug‘ri chiziglar uchun (atb)=(a\\b) bo‘lsa, A dagi: Parallelik munosabati: tranzitiv
bo‘ladimi?

1.2.19. A-tekislikdagi barcha to‘g‘ri chiziglar to‘plami bo‘lsin. Ixtiyoriy a,b
tug‘ri chiziglar uchun  atb=alb bo‘lsa, t perpendikulyarlik munosabati:
antirefleksiv bo‘ladimi?

1.2.20. A-tekislikdagi barcha to‘g‘ri chiziglar to‘plami bo‘lsin. Ixtiyoriy a,b
tug‘ri chiziglar uchun ath=alb bo‘lsa, t perpendikulyarlik munosabati:
simmetrik bo‘ladimi?

1.2.21. M5 to‘plamda t={<1,2>, <2;2>, <1;3>} va o= {<1;1>, <2;2>,

<3;1>} binar munosabatlar aniqlangan bo‘lsin, u xolda t-c ni hisoblang?



1.2.22. N to‘plamda aniqlangan quyidagi binar munosabatlar qanday
xossaga ega ekanligini aniglang, ularni aniglanish va o‘zgarish sohalarini toping:
r={<1;1><2;2>}cN?.

1.2.23. N to‘plamda aniglangan quyidagi binar munosabatlar ganday
xossaga ega ekanligini aniglang, ularni aniqlanish va o‘zgarish sohalarini toping:
1= {< 1;5 >)}cN?Z.

1.2.24. N to‘plamda aniqglangan quyidagi binar munosabatlar ganday xossaga
ega ekanligini aniglang, ularni aniglanish va o‘zgarish sohalarini toping:

r={<1;2><2;1><1;1><2;2><3;0><5;3><3;3><
5;56 =}
1.2.25. N to‘plamda aniglangan quyidagi binar munosabatlar qanday xossaga

ega ekanligini aniglang, ularni aniglanish va o‘zgarish sohalarini toping:
1={<1;3><3;1><4;5><5;4>}cN?.

1.2.26. N to‘plamda aniglangan quyidagi binar munosabatlar qanday xossaga
ega ekanligini aniglang, ularni aniqlanish va o‘zgarish sohalarini toping: V
(a,beN), ath <b<2a.

1.2.27. N to‘plamda aniqlangan quyidagi binar munosabatlar ganday xossaga
ega ekanligini aniglang, ularni aniqlanish va o‘zgarish sohalarini toping: V
(a,beN), ath<a=b?.

1.2.28. N to‘plamda aniqlangan quyidagi binar munosabatlar qanday xossaga
ega ekanligini aniglang, ularni aniglanish va o°zgarish sohalarini toping:V
(a,beN), ath<a<b .

1.2.29. N to‘plamda aniqlangan quyidagi binar munosabatlar qanday xossaga
ega ekanligini aniglang, ularni aniqlanish va o‘zgarish sohalarini toping: V
(a,beN), ath<=a-b=12 .

1.2.30. N to‘plamda aniglangan quyidagi binar munosabatlar ganday
xossaga ega ekanligini aniglang, ularni aniglanish va o‘zgarish sohalarini toping: V

(a,beN), ath < |a-b| =12.



1.2.31. N to‘plamda aniglangan quyidagi binar munosabatlar qanday
xossaga ega ekanligini aniglang, ularni aniglanish va o‘zgarish sohalarini toping: V
(a,beN), ath<(a-b):10 .

1.232. M, ={{1,2,...,n}cN} to‘plamda bir vaqtda refleksiv va
antirefleksif bo‘lmagan binar munosabatlar mavjudmi?

1.2.33. My, M,, M3 va M, = {{1,2,...,n}cN} to‘plamlarning har birida
nechtadan binar munosabat aniglash mumkin?

1.2.34. My (M,, ={{1,2,...,n}cN}to‘plamda V(a,beM10) ath<a-b=8;
aniglangan binar munosabatlarni aniqlanish va o‘zgarish sohalarini toping.
Ularning har biri ganday xossalarga ega ekanlngini toping.

1.2.35. My (M, ={{1,2,...,n}jcN}to‘plamda V(a,beM10) atb<>b=a?
aniqlangan binar munosabatlarni aniqlanish va o‘zgarish sohalarini toping.
Ularning har biri ganday xossalarga ega ekanlngini toping.

1.2.36. My, (M,, = {{1,2,...,n}cN})to‘plamda V(a,beM10) atb<>a-b-12;
aniqlangan binar munosabatlarni aniqlanish va o‘zgarish sohalarini toping.
Ularning har biri ganday xossalarga ega ekanlngini toping.

1.2.37. My (M, ={{1,2,...,n}JcN)to‘plamda V(a,becM10) ath <b>a?
aniglangan binar munosabatlarni aniglanish va o‘zgarish sohalarini toping.
Ularning har biri ganday xossalarga ega ekanlngini toping.

1.2.38. Ms; to‘plamda aniglangan 1={<1;1>,<2;1><2;3>,<3;3>}
munosabatga teskari Tt munosabatlarni toping.

1.2.39. M3 to‘plamda aniglangan o={<1;1><2;1><1;2>,<2;2>}
munosabatga teskari 6t munosabatlarni toping.

1.2.40. M3 to‘plamda aniglangan p={<1;2><1;3>,<2;3>} munosabatga
teskari p* munosabatlarni toping.

1.241. M; to‘plamda aniglangan t={<1;1>,<2;3><1;2>} va
0={<1;1><1;3>,<3;3>} binar munosabatlarni ko‘paytmasini toping.

1.2.42. My to‘plamda aniglangan 1={<1;1>,<2;3>}, 0={<1;2>,<2;3>,<3;4>}

binar munosabatlarni ko‘paytmasini tc toping.



1.2.43. My to‘plamda aniglangan t={<1;1>,<2;3>}, c={<1,2>,<2;3>,<3;4>}
binar munosabatlarni ko‘paytmasini ot toping.

1.2.44. My to‘plamda aniglangan t={<1;1>,<2;3>} binar munosabat uchun 2
toping.

1.2.45. My to‘plamda aniglangan o={<1;2>,<2;3>,<3;4>} binar munosabat

uchun 2 toping.

2-BOB. MULOHAZALAR ALGEBRASI.

2.1. Mulohazalar va ular ustida amallar. Formula, gism formulalar. Chinlik

jadvali.

O’zgaruvchilar soni N ta bo’lsa, u vaqtda C, +C; +C2 +...+C =2" ta
qiymatlar satriga ega bo’lamiz.

1. Inkor amali. x mulohaza “X emas” deb o’qiladi. X mulohazaning inkori
deb atalgan x mulohaza shu bilan xarakterlanadiki, X mulohaza “ch” giymatni
gabul gilganda, x mulohaza “yo” giymatni gabul giladi va aksincha.

2. Kon’yunkstiya (mantigiy ko’paytma) amali. Xva Y o’zgaruvchi
mulohazalar ustida bajariladigan kon’yunkstiya (lotincha conjunctio -
bog’layman so’zidan) XAY vyoki X &Y ko’rinishda belgilanadi. “Va”
bog’lovchisiga mos keluvchi mantigiy amalga kon’yunkstiya amali deb aytamiz.

XA'Y ko’rinishdagi mulohaza « X va Y » deb o’qgiladi.

3. Diz’yunkstiya (mantigiy yig’indi) amali. Rad etmaydigan ma’noda
ishlatiladigan “yoki” mantigiy amal diz’yunkstiya (lotincha disjunctio - farq
gilaman so’zidan) deyiladi. Ikkita X va Y mulohazaning diz’yunkstiyasi
“XV Y~ kabi yoziladi va «“ X yoki Y ” deb o’qgiladi.

4, implikastiya (lotincha implicatio - zich bog’layman so’zidan). Implikastiya
amalini — ko’rinishida belgilaymiz.“x — y” mulohaza “agar X, u holda Y ”
deb o’qiladi.

5. Ekvivalentlik (tengkuchlilik) amali. Ko’p murakkab  mulohazalar



elementar mulohazalardan “zarur va kifoya”, “fagat va fagat”, “shunda va fagat
shundagina, gachonki™, “.......bajarilishi etarli va zarurdir’ kabi bog’lovchilari

yordamida tuziladi. “<«“ kabi belgilanadi. X <> Y murakkab mulohaza X

ekvivalent y” deb o’qiladi.

6. Sheffer amali (shtrixi). « | “ kabi belgilanadi. Murakkab mulohaza “Xx|y”
“ X Sheffer shtrixi Y ” deb o’qiladi.
7. Pirs strelkasi “l kabi belgilanadi. Murakkab mulohaza “x y “X Pirs

strelkasi Y ” deb o’qgiladi.

X Y | XAY [ XVY | XY XY x\y X~Ly

ch | ch ch ch ch ch yo yo
ch | yo | yo ch yo yo ch yo
yo | ch yo ch ch yo ch yo
yo | yo | yo yo ch ch ch ch

Jadvalni barcha mantiqiy amalining ta’rifi sifatida qabul qilamiz va u chinlik

jadvali deyiladi.

Propozisional o’zgaruvchilar bu, konkret mulohaza qo’yib
bo’ladigan o’zgaruvchilardir: X;,X,,X;,..., X,, AB.,C,...,X,Y,Z. Odatda
formula tushunchasi quyidagicha kiritiladi:

1) har ganday X;,X,, X5,..., X, mulohazalarning istalgan biri formuladir;

2) agar A va B larning har biri formula bo’lsa, u holda (A B), (Av B),
(A—>B), (A<>B)va A lar ham formulalardir.

3) 1 va 2-bandlarda ko’rsatilgan ifodalardan tashqgari boshqa hech ganday
ifoda formula bo’la olmaydi.

Mulohazalarni inkor, diz’yunkstiya, kon’yunkstiya, implikastiya va
ekvivalenstiya mantiqiy amallar vositasi bilan ma’lum tartibda birlashtirib hosil

etilgan murakkab mulohazaga formula deb aytamiz.



Masalan: ([ v (% AX)] = X); (4 A (X = X)] v (X, € X)) ;
(x> yY)A(XVY); (X = Y) A(x = 2) > (z = x)) murakkab mulohazalar

formulalar bo’ladi. Formula tashqaridan qavsga olinadi va gavslar mulohazalar

ustida mantiqiy amallarning qay tartibda bajarilishini ko’rsatadi.

Formulaning qism formulalari deganda, berilgan formulaning formula bo’la

oladigan barcha gismlariga aytiladi.

Misol: 4= ((x— y) Ax) formulaning chinlik jadvali quyidagicha tuziladi:

X y K ; ;—>y E A
0 0 0 1 0 1 0
0 0 1 1 0 0 0
0 1 0 1 1 1 1
0 1 1 1 1 0 0
1 0 0 0 1 1 1
1 0 1 0 1 0 0
1 1 0 0 1 1 1
1 1 1 0 1 0 0

Muammoli masala va topshiriglar:

2.1.1. Quyidagilarning gaysi biri mulohaza bo’ladi:
1) Toshkent — O’zbekiston Respublikasining poytaxti;

2) 5+443-30;

3) Oy Mars planetasining yo’ldoshi;

4) a>0;

5) 2+2=5

6) Matematika fakul’teti talabalariga shon sharaflar bo’lsin!
7) Qizil atirgul.

8) x+3=7.



9) Soat nechada?
10) Muntazam uchburchak deyiladi, agar tomonlari teng bo’lsa.
11) Atirgul — eng chiroyli gul.
12) Ixtiyoriy ava b uchun, a+b=b + a tenglik o’rinli bo’ladi.
13) 28 soni 7 ga qoldigsiz bo’linadi.
2.1.2. Quyidagi mulohazalarning chin yoki yolg’on ekanligini aniglang:
1) 2e{x|2x’ —3x* +1=0, xeR}: 2) {1}e N;
2.1.3. Quyidagi implikastiyalarning qaysi birlari chin bo’ladi:
1) agar 2x2=4 bo’lsa, u holda 2 < 3;
2) agar 2x2=4 bo’lsa, u holda 2 > 3;
2.1.4. Quyidagi mulohazalarning inkorini tuzung:
1) 33 soni 7 ga qoldigsiz bo’linadi.
2) 255<258.

3) AABC - to’g’ri burchakli uchburchak..
4) Stol —oq.
5) Barcha tub sonlar, toq son bo’ladi.

6) ABCD to’rtburchak rombdir.

2.1.5. Quyidagi simvollar ketma-ketligi formula bo’la oladimi:
1) (PQ);
2) (PeQ)AR)—>(PvQ);
3) ((P—=>Q)—>(RAQAS)));
4) (P —->Q—~(R<P));
5) (P—>(QvR)>—P));
6) «((-PA—=Q) = (Pv(RA=S)));
7) (Pv—Q) > (PA-RAQeR));
8) P>Q—>R;



10) (P—>Q) —>((QAS);
11) (P <>Q)R) = (PvQ));
12) (PA(RQ—=>R) V(=P <R)vQ)).
Yechim: 11) (P <> Q)R) —» (PvQ)) ketma-ketlik formula bo’la olmaydi.

Haqgigatdan ham ta’rifning 1) bandidan P,Q,R propozisional o’zgaruvchilar

formula, ta’rifning 2) bandidan (P <> Q), (P v Q)formula ammo, ((P <> Q)R)
formula emas, chunki (P <> Q) va R formulalar biror mantigiy amal vositasida

bog’lanmagan.

2.1.6. Quyida berilgan simvollar ketma-ketligida turli xil usullar bilan gavslarni

joylashtirib, hosil bo’lgan barcha formulalarni yozing:

1) P>QA—-RVS; 7N PoQA-R-S;
2) P>—-QVvR—>—P—>-R; 8) PvQA—-RAPVR;
3) -PAQ—>R; 9) -PAQVR—>Q;
4) Pv—Q —>—-RAQ; 10) -PAQ—>—PVR;
5) -PvVRAQVR ; 11) -P<>—-QVvRAQ,

6) -PvRvP—->Q;

Yechim: 11) Soddalik uchun tashqi gavslarni tashlab yuboramiz va

quyidagilarga ega bo’lamiz:

(=P < —-Q)v(RAQ); —P = —~QVv(RAQ));
(=P < (=QVR))AQ; —P < (=Qv (RAQ));
—~(P < (=QVvR))AQ; —P - —((QVvR)AQ);
(=P <>—(QVvR)AQ; —P < (-QVvR)AQ);
—~(P o —(QVR)AQ; —~(P < (=QVvR)AQ);

—~((P<-Q)vR)AQ; —~(P < (—=QVvR)AQ));



(—(P <—-Q)vR)AQ; —~((P < (=QVvR))AQ);
—~(P—Qv(RAQ)); —P < (HQVR)AQ);
—~(P < (=QVv(RAQ)).

2.1.7. Quyidagi formulalarning barcha qism formulalarini yozing (tashqi gavslar

tashlab yuborilgan):
1) (PvQ)v—-R)A(=PV(=QVR));
2) (P>Q)—=>((P—>—-Q)—>(PAQ);
3) (PAQV—-PNYA(QR—>P)vQ);
4) (PvQA (=P <Q)—(PvQ);
5) (Pv—Q) <> R)v(Pv—QAR));
6) (P Q) v(-RA(P>(QVR)A(=PV(=QVR));
7) (PvQ) = (R—>—=P)) > (-R—>-Q):
8) (P—>(Q—>R)) = ((P—>-R)—>(P—>-Q);
9 Pv(Q—>(R<(PAQ);
10) PA((QAR)VS))v—=S;
11) (P < (QA-R)v(PAQ)) > (Pv(-QAR)).
Yechim: 11) (P < (QA—R))v(PAQ)) > (Pv(—QAR)) formulaning
barcha gism formulalarini topish uchun quyidagich tartiblaymiz:
1) P,Q,R - propozisional 0’zgaruvchilar;
2) —R, (P AQ), —Q - birta mantigiy bog’lovchi (amal) yordamida bog’langan
formulalar;
3) (QA—R), (-QAR)) - ikkita mantigiy amal yordamida bog’langan formulalar;
4) (P<>(QA—R)), (Pv(—QAR))- uchta mantiqiy amal yordamida bog’langan

formulalar;



To’rtta mantigiy amal yordamida bog’langan formula yo’q;

5 (P (QA—-R))v(PAQ) - beshta mantigiy amal yordamida bog’langan
formulalar;

6) Nihoyat formulaning 0’zi (P <> (QA—R))Vv(PAQ)) > (PVv(—-QAR)).
Shunday qilib berilgan formulaning 12 ta gism formulalari mavjud ekan.

Eslatma: Agar formulaning gism formulalarini topish talab gilinsa, yugoridaqi
usul yordamida bajariladi. Agar gism formulalari sonini topish talab gilinsa,
berilgan formulaning propozisional o zgaruvchilar soniga formuladagi barcha

amallar soni qo’shiladli.

Masalan: 11) 3 ta P,Q,R - propozisional o’zgaruvchilar va 9 ta amal

(P <i>(Q/2\i. R))\4/(P/5\Q)) —6>(P\7/(1Q/9\R)) Berilgan formulaning 12 ta gism
formulalari mavjud.
2.1.8. Quyidagi formulalarning chinlik jadvallarini tuzing:
1) (x&y) v z;
2) x&y—(Y vx—z);
3) (x—y)—(xvy&z);
4) (xv)&( y—=(u—X));
5) (x&y)—x;
6) x—(XVvYy);
7) (x=y)—=(y—X);
8) (x—=»)&(x—Y)—-X;
9) (xen)&(xvy),
10) (x—y)&(y—2)—(z—x);
11) (c—=p)&(y—2)—(x—2);
12) (yez)&(XV 2);
13) z&y—(y Vv z—x);



15) (A AB) v —-C);
16) (A AB)v (—C A—B));
17) (HFAAB)—>(BVvQ));
18) ((A—>B)—>A) > (A—>(BAA));
19) (C—>A) —>(+(BvC)—A);
20) (Xv 2) A(y = (U= X));
21) ([, A (X = X)] v (X, > X5))
22) X, = (X, = (.. = X,)...):
23) X, VX, V. X DY AY, ALA Y,
Eslatma: Berilgan formulaning chinlik jadvalini tuzishdan oldin satr va ustunlar

sonini aniqlash kerek bo’ladi. Bilamizki, satrlar soni qism formula- 1ta va

o’zgaruvchilar soni N ta berilganda 2" ta satr qo’shiladi, jami; 2" +1. Endi
ustunlar soni qism formulalar soniga teng ya’ni o’zgaruvchilar soniga formulada

qatnashgan mantiqiy amallar soni qo’shiladi.

2.1.9. Chinlik jadvalini tuzib formulalarni aynan chin, aynan yolg’on yoki
bajariluvchi ekanligini aniglang:

1) (P>Q)—~((P—>Q)—>—P)

2) (P>Q)—>P)—>Q;

3) (PAQV-P)A(QR—>P)vQ);

4) (P<>Q)—> (=PvQ);

5) PAQA(=Pv-Q));

6) (Pv—-Q)A(QVR))v-R)vQ,

7) (PAQVR) > (R—>(P—Q) <> (Q—>(R—P));
8) (PQ) <> (PR)) <> (Q<>R) <P

9) (-R—>—P—>—Q—R)) »>—~(P—>-Q));



10) (P—>Q)—>Q)—>Q)—>Q;
11) (Pv—Q) > QA (=P VvQ).
Yechim: 11) ((Pv—Q) > Q)A(—PvQ) formulani F(P,Q) bilan belgilab,

chinlik jadvalini tuzamiz:

P Q —Q Pv—Q | (Pv-Q) —>Q | —P —PvQ | F(P,Q)
0 0 1 1 0 1 1 0
0 1 0 0 1 1 1 1
1 0 1 1 0 0 0 0
1 1 0 1 1 0 1 1

Chinlik jadvalidan ko’rinib turibdiki, F(P,Q) formula bajariluvchi ekan.

2.1.10. Chinlik jadvalini tuzmasdan, quyidagi formulalar chin bo’ladigan
propozisional o’zgaruvchilar gabul giluvchi giymatlarni toping.
1) —(P —>—P);

2) (P>Q)—>Q—P)

3) Q=>PAR)AA(PVR)—Q);

4) AP eo-QAR)VQ,

5) (P=>Q—->R—->Q)—>R—->P)—>(P—-Q)

6) (Q>—P)—>P) > (P —(-P—->Q));

7) P=>(Q—>R)—>R)—>(P—->Q—>R)—>(FP—->R));

8) (P> QAr(Q«<R)—>RVP),

9) (PA=Q)v(-PAQ)) (P <Q);

10) (PAQ)—=>((RvQ)—(QA—Q)).




2.1.11. Chinlik jadvalini tuzmasdan, quyidagi formulalar yolg’on bo’ladigan
propozisional o’zgaruvchilar gabul giluvchi giymatlarni toping.

1) (X > AZ)) > (=Y > X)) > Y]

2) (XvY)vZ)—=>((XvY)A(Xv2I),

3) (XvYAY V) A(ZV X)) = (XAY)AD);

4) (XAY)V(XAZ)v(Y AZ)v U AV)A (=X A=U)
5) (P —>P) »>P) > —(—-Q —>—P) - ((-Q —> P) »Q));
6) (P—>Q)—> (R —Q))—> (P —>-Q));

7N (Q—>=P)>P)>P—->FP—Q);

8) P>(Q—>R)—>R)—>(P—>(Q—>R)—>FP—>-R)
9 (P>QAAR—>-Q)APVR) >R

10) (PA=QA(Q—>R) ARV =S)) = (SAQ);

11) (XVY) > (=X AY) Vv (XA=Y)).

Yechim: 11) Implikasiya yolg’on qiymatni gabul qiladi, gachonki
XY chin bo’lib, (=X AY)v (XA=Y) yolig’on giymatni gabul gilsa. Bundan 1
holda X yoki Y rost, 2 hol X va Y rost giymatni gabul qilishi kerak.
(—XAY)v(XA=Y)yolg’on giymatni gabul qilishi uchun (—XAY) va
(X A=Y) bir vagtda yolg’on bo’lishi kerak. Ko’rinib turibdiki, birinchi hol uchun
(=X AY) va (X A—Y) bir vagtda yolg’on giymat gabul gilmaydi. Demak, fagat va
fagat X va Y rost giymatni gabul gilgandagina (Xv Y) = (=X AY) v (X A=Y))
yolg’on giymatni gabul giladi. F(1,1)=0

2.1.12. A -"Bu ragam butun son", B - "bu ragam musbat son", C - "Bu tub son",
D orgali - "Bu ragam 3 ga bo'linadi" degan mulohazani bildirsa, quyidagilarni
0’qing:

1) (AvB) - C; 2) (AAC) - D;



3) (AAB) > D; 7) (AAD) - C;

4) (Av A) - (BAC); 8) (AvB)A(CvD);
5) (Bv B) <> (Av D); 9) Av D;
6) D <> (C A A); 10) (AABAC)vD;

2.1.13. Berilgan shartlardan foydalanib, oxirgi formulaning giymatini toping:
1A—B=1, A< B=0, B— A=
2.A—B=1, (AAB)—(AVB)=;
3A—B=0,B—A=

4 ANB=0,A-B=1 B — A=
5A«—B=0, A-B=1(A—B)—A4=
6,AVB=1, A-B=1, B> A=;
7AANB=0,A—B=0,A—=-B=1 A=
8.ANE=0,A—=B=0,A—-8=1,5 =
9.ANBE=0,AVE=1,A—=B=1, B— A=
100A—(B—A)=0,4—-B =;
11.(AVB)»A=1,A—B=1 A< B =
12A—B=1 (A—=BAN(A—B)=

2.1.14. Quyidagi har bir formulaning giymatini aniglash uchun berilgan ma’lumot
yetarlimi?

1. AN(B—=C), B—(C=0;

2. AV(B—=C), B=0;

. (AVB)< (BAA), A=1;

w

D

. (A—}B]—}(E—}E), B=1;
.(AAB)—=(AVv (), A=0;

Ul

(¢)]

. (BoA)o (AVD), A=0;



7. A= B)YW(AAC), A=0.

2.1.15. Quyidagi tengliklarni bir vaqgtda ganoatlantiradigan A,B,C

mavjudmi?

. AAB=1, ANC=0, AABAC=1;
. B—A=1 AvC=0, A< (BAC)=0;

.AVB=0,BAC=1, (Av(C)e(B-C)=1;

.AAB=1,BvC=1 (B=AVC=0;

AVvB=0,BvC=1,(C—-AVvV(IC—-B)=1;
L A—-B=0,A-C=1,(C—-A4A)—-(C—-B)=1;
CAvC=1,AvB=0,C—-(AVvB)=1;

1
2
3
4
5. ANB=0, AVC=0, (AVB)AC =1;
6
7
8
9

.Bv(C=0,C—-A=0, A-B=0;

10. ANC=1,C>B=0,A-B=1;

11. AVB=0,B= (Av()=0,C—=B=1.

mulohazalar

2.1.16. (Og’zaki) Quyidagilardan gaysi biri formula bo’ladi? Javobingizni

asoslang:

1) AvB;
2) Av (AB)
3) (A—>BVvC);

4) (AAB)
5) ((Av B) —>C);
6) (A— (B < C)).

2.1.17. Quyidagi formulalarni amallar kuchi ta’rifidan foydalanib qavslarini

1)
2)
3)
4)
5)

qo’yib chiging;
A—B —B;

Av BAC;
A—->BACVA©B;
A-B—->BVvCAA
XVvY —>—X->7Z;

N XvYVvZI—>XVvZ
8) X oY »>7Z —>—=X;
9) XvY—>Z->X;
10) X =»Y =>Y AZ;
11) =X A=Y > X AY;



2.1.18. Quyidagi formulalarning qiymatini saqlagan holda, iloji boricha ko’prog
gavslarni olib tashlang:
1) (A—>B)v(CAD));
2) (AAB)V((A—>B)AD));
3) (A—>B)<>(AAD));
4) ((AvB)«>(C—>D))v(BAQC));
5) (AvB)AC)—>(Av C));
6) (B<>C)—>(AvB))A(AvD));
N (A—>(B—->(CAD)VA;
8) (((A<>B)A(CAD))«>B).

2.1.19. Quyidagi formulalarga teng kuchli keltirilgan formulalarni hosil giling.
1) (A—=>B)A(B—A))—>(AVB);
2) (A—B)A(B—1A))—>(C—A);
3) (A>B)A(1 A<> 1B))—>((AvB)A(T AV B));
4) (A<>1B)»C)—>(A— 1 C);
5) (A—>(B«C))>((A—>B)«> C).

2.2. Formulalarning teng kuchliligi. Asosiy teng kuchliliklar.

A va B formulalar berilgan bo’lsin. elementar mulohazalarning har bir
giymatlari satri uchun A va B formulalarning mos qiymatlari bir xil bo’lsa, A va
B formulalarga teng kuchli formulalar deb aytiladi va bu A=B tarzda
belgilanadi.

J -Aynan chin formulalar yoki tavtologiya.

- Aynan yolg’on (doimo yolg’on) yoki bajarilmaydigan formulalar.



Misol: Xv(yAz)=(xvy)A(XvZ) formulaning teng kuchliligini ko’rsating.

Xv(yaz)=
X | Y| 2 |[YAZ | XVY [XVZ]xv(yaz)| (xvy)a = (xvY) A (xv2)
AXvZ)
yo | yo | yo yo yo yo yo yo ch
yo | yo | ch yo yo ch yo yo ch
yo [ ch | yo yo ch yo yo yo ch
yo | ch | ch ch ch ch ch ch ch
ch |yo | yo yo ch ch ch ch ch
ch | yo | ch yo ch ch ch ch ch
ch |ch| yo yo ch ch ch ch ch
ch [ ch| ch ch ch ch ch ch ch

. XAY=YAX

(XAY)AZ=XA(YAZ)

. (Xvy)vz=xv(yvz)

1
2
3. Xvy=YyvX
4
5

. XA(YVZD)=(XAY)V(XAZ)

distributivlik gonuni

(op}

distributivlik gonuni

7. X_)yE)_(vy.

8. X=X

9. X\/yE)_C/\)_/,

10. X/\yE)_CVJ_/.

. Xv(YAZD)=(XvY)A(XVv2)

kon’yunksiyaning kommutativlik gonuni
kon’yunksiyaning assostiativlik gonuni
diz’yunksiyaning kommutativlik gonuni
diz’yunksiyaning assostiativlik qonuni

kon’yunksiyaning diz’yunksiyaga nisbatan

diz’yunksiyaning kon’yunksiyaga nisbatan

de Morgan gonuni

de Morgan gonuni

11. vazxvyz)_(/\g/

12, x/\ysy_cv;;

13.xAy=x|y Sheffer amali



14. X y=X>Y)A(y >X)
Misol sifatida x->»H-o>x)> ()_c > )7) ifodani shunday

almashtiramizki, natijada fagat A, v va — belgilar gatnashsin. Buning uchun

avvalo (7), (14) va (9) teng kuchliliklardan foydalanamiz:

(x> ) —=>x) > X ¥) (XA (Y2 X) > x> YA (Y >X)=

=(XVY)A(YVX) > (Xv Ay vX)=(Xv Y)A(Y VX))V (XVY) ALYV X).
Kommutativlik va distributivlik gonunlaridan foydalanib, bu ifodani
quyidagi ko’rinishda yozishimiz mumkin:
(X NAY =2 X) = (X Y) = (XA Y) V(Y AV (XA YVXAYVXA YV (XAY).
15, x-x= yo garama-garshilik gonuni

16. xvx= yo uchinchisi istisno gonuni
17. x-x=x, xVvx=x idempotentlik qonuni
18. x- (xvy)=x, xvx-y=x yutish qonunlari

19. xvyo =x, chch, x-ch, x-yoyo

Keltirilganteng kuchliliklar ixtiyoriy mantiqiy ifodalarni kerakli ko’rinishga

keltirishga imkon beradi.

Muammoli masala va topshiriqglar:

2.2.1. Teng kuchliliklarni isbotlang:
1) X y=xoy;

2) XAYVXAYVXAY=X Y
3) x> y=y-x;
4) x>(y—>2)=xXAy—>z;

5) X=(XAYAZ)V(XA y/\E)v(X/\)_//\Z)v(X/\)_//\E);



6) (xv y)A(xvy)=x;

7) XV(XAY)=XVY;

8) XVY)A(@ZVE)=XAZVYAZVXALVYAL;

9) xayvzat=(xvz)(yvz)(xvi)(yvi);

10)X, A Xy A AX, = Y =X — (X, = (> (X, = ¥)..)).

2.2.2. Agar A<> B =1 (A< B=0) bo’lsa, quyidagilarning qiymati nimaga teng;

DA B; 2AoB 3) BoA 4) A — B;

2.2.3. AAB=1 AAC=0, (AAB)AC=0 ychala shartni ganoatlantiruvchi A B.C

mulohazalar mavjudmi?

2.2.4. Agar quyidagilar berilgan bo’lsa, A mulohazaning qiymatini topish

mumkinmi?
1) AAB=1 3) AAB=0 B=0
2) AAB=0 4) AnB=0 B=1.

2.25. Agar quyidagilar berilgan bo’lsa, A— (BAC) mulohazalar algebrasi

formulasining giymatini aniglang:
1) A=0 2) A=1, B=0 3) B=1, C=1.

2.26. (AAB)—>C implikasiyaning giymatini aniglash uchun berilganlardan

gaysi ortigcha?
1) A=1, B=1, C=0; 3) A=1, B=0, C=1;
2) A=0, B=0, C=0; 4) A=0, B=0, C=1.

2.2.7. Agar quyidagilar berilgan bo’lsa, (A—B)vC mulohazalar algebrasi

formulasining giymatini aniglab bo’ladimi?



1) A=0
2) C=0

3) A=0, B=0

2.2.8. A,B,C ning giymatini toping:

1) AAB=0;

3) AV(A&>B)>C=0;

4) (AAB)«<>(BVvC) =1

5) AVv(AAB)=0;

AC=0
) 1avB=1 °

2.2.9. Soddalashtiring:
1.AA (AVB) A B;

2. AVANAB;

3. AVAAB;

4. (AAB) > (AvB);

5. A VAVAN AABAC;
6. AABVAVA:

4) A=1, C=0

5) A=0, B=1

6) B=0

(AAB)vC > A=1
AvC =0 ’

AAB<sC=1'

{A—>§=o

A<>B=0
10)Yavc =0

11) {

(AAB)vC o A=1
CvB=0



7.(AvB < C) ABVA;
8.(A— B« C) ABVE;

9. AVA ABABA (D < C);
10. A > A A

1]1. A—>A—>A— A;

12. A— (A—A4) > A;

13. A— (A — (A— A));

14. (A - B— AvB) AB;
15. ANB v (4> B) AA;
16. (4~ B) A (AvB).

2.2.10. Quyidagi formulalar sodda shaklga olib keling:
1.(AvC) A (AVvBVO);

2.4 B— (AvB — A);

3.AABV (A—B) AA;

4. (A—>B) A (B—A) A (AVvB);

5.(AAC) vV (AAC) v (BAC) vV (AABAC);
6.(A—B)—>C— (A Q)

7T A->B<C)—o(A—-B-O).

2.2.11. Quyidagi formulalarni soddalashtirib, aynan yolg’on bo’lishini ko’rsating:
1) (A—>B)A(B— A)A((AAB) v (AAB));

2) (AAB—> AvAAB)A(AVAAB > BAA);

3) (A5 B)A(B—C)— (A—>C);

4) (A>B)A(A—>B)AA

5) (AABvAAC) & ((A—B)A(A—C)).

2.2.12. Quyidagi shart berilgan bo’lsa, formulaning qiymatini toping:



1) AAC =1bo’lsa, AAB—>C <« AAC-?
2) D=1bo’lsa, (A<>B)A(A—>C) > D->D-?

3) A=1,C=0bo’lsa, (AvB) > AAC-?

2.2.13. Quyidagi formulalar tavtologiya bo’lishini isbotlang:
1) (P> (QAQ)—>P;

2) (P>Q)A(P—>Q))—>P;

3) (PAQ)—> (RAR) — (P —>Q);
4)(PACP—Q))~0Q;

5)((P->Q)AQ)~P;

6) (P> Q@)A(Q—P)) = (P—=R);
N(P->QrR-9ATQVD)~PVE),

8) (P> QAR-S9))- ((PAR) = (QAS);

9)((P>Q@VR) e (P> (QVR));

100P = (¢~ (V) ~ PrQ))

2.2.14. F va F — G formulalar tavtologiya bo’lsa, G ham formula ekanligini
isbotlang. Ya’ni E F va E F — G bo’lsa, E & bo’ladi.

2.2.15. lIshotlang:

1) Agar |=F AG,|=F <> H bo’lsa, E G—= H bo’ladi.
2)AgarEFVvG, EG— H bolsa, EFVH bo’ladi.
3)Agar e F— G, = GVH bolsa, EH— F bo’ladi.

4) Agar = GAH, E FVGbo'lsa, EF - H bo’ladi.
5)Agar E FVG, EF & G bollsa, EG bo’ladi.

6) Agar EF, EF & G, EF & H bo'lsa, = GAHbo’ladi.

7)Agar =F = G, = GAH bo'lsa, FVH bo’ladi.



8) Agar EF < G, EG < H bo'lsa,E F & H bo’ladi.

9) Agar EF, EG, EH bo'llsa, EF = (G = H) bo’ladi.

10) Agar = FAG, =G — H bo'lsa, £ FAH bo’ladi.

11) Agar e FV G, EGVH bollsa, E F — H bo’ladi.

12) Agar £ G— F, = (FAH) & G bo'lsa, EH, £ GAHbo’ladi.

2.2.16. Quyidagi tasdiglar to’g’rimi?

1) E F <+ & fagat va fagat shunda, gachon & (F — G) A (G — F) bo’lsa.
2) = FV G faqat va fagat shunda,qachon E F yoki E G bo’lsa.

3) E F & G fagatvafaqatshunda,qachon EF = G vaE G = F bo’lsa.
4) & FV G fagat va fagat shunda, gachon = F va E G bo’lsa.

5) = F — G fagat va fagat shunda, gachon E F bo’lsa.

6) = F — G fagat va fagat shunda, gachon & G bo’lsa.

7) E F — G faqat va fagat shunda,qachon E F yoki & G bo’lsa.

8) = F A G fagatvafaqat shunda,qachon EF va E Gbo’lsa.

9) = F «» (¢ fagat va fagat shunda, gachon = Fva &= G bo’lsa.

10) & Fv G fagatva faqat shunda,gachon EF yoki E Gbo’lsa.

11) & F — G faqgat va fagat shunda, gachon & F va & Gbo’lsa.

12) = (FV G) fagat va fagat shunda, qachon & Fva & G bo’lsa.

2.2.17. Quyidagi formulalar uchun chinlik jadvalini tuzib, ularning tavtologiya
ekanligini ko’rsating:

1) (P>Q—P)

2) (P—>Q)—>((P—>(Q—R))>(P—>R));

3) (P>Q—>(PAQ);

4) (P—>(PvQ)

5 (PAQ)—P;

6) (P—>QAR)) <> (P—>Q)A(P—R));



7) (P>Q)A(P—>—-Q)) >—P;

8) (P—>Q)—((P—>—Q) —>—P);

9 (P—>R)—>(Q—>R)—>(PvQ —R));
10) (P—>Q) v (Q—P);

11) (P>Q)v((Q—>P)—>(P<Q));

12) (P—>@Q—R) <> (Q—>(P—>R));

2.2.18. Asosiy tavtologiyalarni isbotlang:

1) Pv/P; 11) /(P /P);

2) [ /Pep; 12) P>P;

3) (P—Q) A(/Q— /P); 13) (P—=Q) A(Q—R)) —>(P—R);
4) (PeQ) «( /P> /Q); 14) P> (Q—P);

5) /P—(P—Q; 15) (PA(P—>Q)) —Q.

6) (P—QA /Q) — /P;

7) (P=(Q—R)) «Q—>(P—R));

8) (P—=(Q—R)) «((P1Q) =R) ;

9) ((P—R) A(Q—R))H(PvQ)—R);
10) ((/P—Q) A(/P—/Q)) =P, (/PQ 1 /Q)) —P;

Quyida keltiriladigan formulalar logik amallarning xossalarini ko’rsatib
beradi. Ularning tavtologiya ekanligini ko’rsating:
2.2.19. Kon’yunksiya va diz’yunksiya xossalari:

1) (PAP) &P, (PWP) «P;

2) (PAQ) —-P, P—(P\Q);

3) (PAQ) «(QAP), (P\Q) «(QVvP);

4) (PA(QAR)) «((PAQ)/R), (PUQWR)) «((PVQ)\R);

5) PAQWR)) «((P1Q) (PAR)), PUQAR)) «X((PQ) A(P\R));

6) (PA(PVQ)) &P, (PVPAQ)) «P;



7) [(PAQ)( /Pv/Q), /(PVQ)exX /PA/Q).

2.2.20. Implikasiya va ekvivalentlik xossalari:
1) (P>(Q—R))>((P—>Q)—>(P—R));
2) PQ—(PAQ));

3) (P—R) >((Q—R) —»((PvQ)—R));
4) (P—-Q) ->((P—/Q)—=R)) ;

5) (/QA(P—Q)) —» /P;

6) (/PA(PVQ))—Q;

7) (P—=Q)>((P\R)»(Q\R));

8) (P—Q) —(PAR)—>(QR));

9) (P—=Q) -((Q—R) »P—=R));

10) (P—Q) v(Q—P);

11) (/Q—/P) =((/Q—P)—Q));

12) (P—Q) A(R—Q)) «((PVvR)—Q);
13) (P—Q) A(P—R)) «x(P—(Q1R));
14) P->P;

15) (PQ) «(QeP);

16) (PQ) A(QeR)) »(PR).

2.2.21. Bir logik amallrni boshga logik amallar orqali ifodalash:
1) (P—Q)«x( /PvQ)
2) P—Q)e» /(PA/Q)
3) (PAQ) e /(/PV/Q)
4) (PAQ)&»/(P—/Q)
5) (P vQ)¢»/(/PA/Q)
6) (P vQ)ex /P—Q)
7) (PQ)«/(P—Q)A(Q—P))



2.3. Mulohazalar algebrasi formulasining normal shakllari.

Belgilash kiritamiz:

X% =

X, agar o =ch,
X, agar o =YO0.

o’ =ch ekanligi anigq.

XN AXZP A AXTT - ko’rinishdagi formulaga elementar kon’yunkstiya

IHERVE SR VATEAVE A ko’rinishdagi formulaga elementar diz’yunkstiya

Elementar diz’yunkstiyalarning kon’yunkstiyasiga formulaning kon’yunktiv
normal shakli (KNSh)

Elementar kon’yunkstiyalarning diz’yunkstiyasiga formulaning diz’yunktiv
normal shakli (DNSh) deb aytiladi.

KNShga (xv ) A (xvz) A (xvyvz) formulava DNShga Xy Vv Xz v xyz

formula misol bo’la oladi.

Misol. 1. P =[(xV ») A (xV)]Vx A (xv )]

P={I(xv y) A (xv )]V FA{I(XV y) A (XV Y]V (X v y)} =

=[(xv Y) VXAV Y) VXA (v y) v (v TATX Y ) v (v y)] =
=(XvY) A VYIAQ VYAV =(xvY)A JAJAT =XV Y-
P=xvy.

Shunday qilib, P formulaning KNSh bittagina diz’yunktiv (xv y) haddan

iborat ekan.

2. P=xvyeoxay

P=XAYXAY=XV y<—>(XAy)=[ﬁv(X/\y)]/\[(X\/y)v(X/\y)]:



=10V YV ANIAIGAN Y (v T= [V Y) v (KA DTALR A Y) v
(xv y)]=

=[(xvyv ) A(xvyv ALY Y V) A (v Y AY)] =
=(XVY)A (v Y) A(XVY) ARV Y) = (XV Y) A XV Y)

P = (xvy)/\()_CV)_/).

Muammoli masala va topshiriqglar:

2.3.1. Quyidagi formulalarni kon’yunktiv normal shaklga keltiring.
1) A=(x&Y) vz,
2) A=x&y—(Y vx—z),
3) A=(x—y)—(xvy&2);
4) A=(xv2)&( Y —(u—X));
5) A=(x&y)—x;
6) A=(xvZ)—>(xVvY),
1) A= (x—y)—( —X);
8) A=(x—y)&(x—Y)—>X;
9) A=(xop)&(xvy);
10) A=(x—y)&(y—z)—(z—X);
11) A=(x—y)&(y—z)—(x—z2);
12) A=(yz)&(x Vv 2);
13) A=z&y—(y v z—x).

2.3.2. Quyidagi formulalarni keltirilgan formula shaklida yozing:

1. (A—>B) - (B> A);
2. (A—>B) > (-A—> —-B);



3. (Av(BA =Q));

4. (FAAB)—>(BVvQ));

5. ((A—>B)—>A >(A—>(BAA));
6. (C—>A)—>(—(BvC)—>A);

7. (—B—>-A > (A->B);

8. (A—>(-B—>—=(A—B))).

2.3.3. Quyidagi formulalarni DNSh va KNShlarini tuzing.

2. (A AB)v-=C).

3. (FAAB) v (—=C A=B)) .

4. (HFAAB)—>(BVvQ)).

5. ((A—>B)—>A) > (A—>(BAA)).
6. (C>A) —>(—=(BvC)—A).

2.3.4. Quyidagi formulalarni diz’yunktiv normal shaklga keltiring:
1) A= (z—x) & ((YV 1) —x);

2) A=(x&(yvi))e (x&(yv2));
3) A=x&yeydz)—((x—y)—(z—p));
4)  AS((x&Y)—X)&(X&Y)—>Y);

5) A=(xv Z)—>yeZ;

6)  AS(X <7)|(Y —X);

7) A=(XoY )= ((v&z)—(x&z);

8) A=((x—y)= X)=(x—(y&x));

9  A=((x&Yy)->X e (X&y)—>Y);




10)  AS(x&y)oX)|((x&y)— ¥);

11) A=(xeZ)—>y&kz,

12)  A=(X—z)— (J>X);

2.3.5. Asosiy tengkuchliliklardan foydalanib, shunday almashtirishlar
kiritingki, quyidagi formulalarda fagat (A) konyunksiya, (v) dizyunksiya va (-)
inkor amallari ishtirok etsin:

1) (X =Y)AY = X)) > (X VY);

2) (X >Y)AY >—=X))—>(Z—> X);

3) (X >Y)A(X —>=Y)) > (X VY)A (=X v=Y));

4) (Xe—Y)>2Z)>(Xo-2);

5 (X > < Z2)(X>Y)e2Z);

6) (X =>Y)—>((X>Y)—>-=X);

N (XA=Y)>Y)> (X >=Y);

8) (X >Y)->Y)->Y,;

9) (X =2Y) > ((X >=Y) > (X AY));

10) (X 5 Z) > (X VY)—>(—ZVY);

11) X >—(Y < 2).

Yechim: 11) Shartga ko’ra formuladagi implikasiya va ekvivalentlik amallarini
(A) konyunksiya, (v) dizyunksiya va (—) inkor amallari ishtirok etgan tengkuchli

formulalar bilan almashtiramiz:
X>—(YoZ)=—Xva(Y 2 2)A(Z>Y))=
—Xv=((Y VZ)A(ZVY)).

2.3.6. Asosiy tengkuchliliklardan foydalanib, shunday almashtirishlar
Kiritingki, quyidagi formulalarda inkor amali faqat propozisional o’zgaruvchilarga
tegishli bo’lsin:

) A(XARY VL) vL);



2) (XAY)v—=Z)>—=(XAZ);

3) (U >—(ZA—(Y A=X)));

) A(AAXAY)=Y) > (=X AZ));
5) ~«(—~(X v (=Y AZ)v=Z)v(Y A2));
6) —((=X A=Y) > (X Vv (ZA=T));
) A(X (=Y v2)AY);

8) —((—=X <>=Y)VZ)AY;

9) —((X =>Y)—> X)->Y,;

10) ~((X v=aY)>Y)A (=X VY));
11) (X 5Y) >—(X &> =2).

Yechim: 11) Shartga ko’ra formuladagi inkor amalini amali fagat propozisional

o’zgaruvchilarga tegishli bo’lishi uchun de-Morgan gonunidan va asosiy

tengkuchliliklardan foydalanamiz: (X —»Y)—>—(X <>—=Z)=

=(X>Y)>—A((X >=Z)A(—-Z—>X))=(X >Y)—>
= —((—Xv=Z)A(ZVvX))=(X 5Y)>(XAZ)Vv(=ZA=X).

2.3.7. Asosiy tengkuchliliklardan foydalanib, shunday almashtirishlar
kiritingki, quyidagi formulalarda fagat (A) konyunksiya va (—) inkor amallari
ishtirok etsin:

1) (XVvY)>(—X>2Z);

2) (X ->Y)v—(X->Y);
3) (XvYvVvZ)—> X)vZ;
4 (X >Y)>Z)->—X;
5 (Xv(Y »>2Z))—> X,

6) (X >Y)>(Y AZ);

7) (X A=Y) > (X AY);



8) (X A=Y)VvZ)—>(ZA=Y);

9) (X > AZ))> (=Y >—=X))—>-Y,;

10) (X =>Y)AY 2 2)> (X > 2);

11) (X oY) Z.

Yechim: 11) Quyidagi almashtirishlar bajaramiz: (=X <>Y)—>Z =

=—((=X Y)Y >—=X)VZ=-A(~(—X)VY)A(=Y v=X))VvZ=
=—(XVY)IA(=Y v=X)VZ=—(~(-XA=Y)A=Y AX))VZ=

=—(((—X A=Y)A=Y AX)D)A=Z).

2.3.8. Asosiy tengkuchliliklardan foydalanib, shunday almashtirishlar Kiritingki,
yugoridagi 2.3.7. misolning formulalarda fagat (v) dizyunksiya va (—) inkor
amallari ishtirok etsin.

Yechim: 11) Quyidagi almashtirishlar bajaramiz: (—X <>Y) —>Z =

=—((=X >Y)Y >=X)VvZ=—((~(—X)VY)A(=Y v=X))VvZ=
=—(XVY)ARY vX)D)VvZ=AAXVY)v—A(=YVv=X))VvZ.

2.3.9. Asosiy tengkuchliliklardan foydalanib, 2.2.17. misolning formulalari

tavtologiya ekanligini isbotlang.

Yechim: 11) Quyidagi almashtirishlar bajaramiz: (P —>Q) v (Q - P) =
=PvQ)vQVvP)=(PvP)v(QvQ)=JvJI=J.

2.3.10. Asosiy tengkuchliliklardan  foydalanib, quyidagi formulalari

soddalashtiring:

1) «(=PvQ)—>((PvQ)—P);

2) A(=PA=Q)v((P—>Q)AP);

3) (P>Q)AQ—->P)A(PVQ);

4) (P>QQA(Q—>—-P)A(R—>P);

5) (PAR)V(PA=R)V(QAR)V(—=PAQAR);



6) (P—Q)—((P—>-Q)—>—P);

7) —(Pe>—-Q)vR)AQ;

8) (P=Q)—(-P—-Q);

9) (P=>-Q)A((P—>Q)Vv(R—>P));

10) ~((P—>Q)AP)A(=Pv—=Q);

11) (P Q)A(PVQ).

Yechim: 11) Quyidagi almashtirishlar bajaramiz: (P <>Q)A(Pv Q)=
=(=PvQIA(PV-QA(PVQ)=(=PvQA(PA(=QVQ))=
=(-PvQ)AP=(PAP)v(QAP)=0v(QAP)=PAQ.

2.3.11. Asosiy tengkuchliliklardan foydalanib, quyidagi formulalarning aynan
yolg’on formula ekanligini isbotlang:

1) (P—>Q)—P)A—P;

2) ((XVY)>—AX->Y)v—(ZAY))>—((Z—>-2)Vv2);
3) A((X=>Y)AY =2))—>(X —>2));

4) (X >=aY)>AX>Z2)AAZ->Y);

5) (Z >—(XA=Z))>(A(XVZ)AXAY);

6) (P —>—-Q)—>((-P—>Q)—>P))>—((-P—>P)—>P);
7) —QAPA(P—Q);

8) (PvQ) <> (=PA(Q—>-Q));

9) (P>Q—->R)AP—->QAPA-R;

10) (X A=Y)V(XA=Z)) (X = Y)A(X > 2));

11) (P—>—-Q) > ((—R—>—=S) > (PAQ))A—=(R— P).
Yechim: 11) Quyidagi almashtirishlar bajaramiz:
(P—>—-Q)—=>(-R—>=8)>(PAQ))IA~(R—>P)=
=(—(=Pv—=Q)Vv(~A(=—-Rv=8)v(PAQ))Ar—~(-RVP)=
=(PAQ)V(—RAS)V(PAQ)A(—RA—=P)=



=(PAQ)V(=RAS)A(RA—-P)=(PAQARA=P)Vv
V(=RASARA—=P)=0v0=0.

2.3.12. Asosiy tengkuchliliklardan foydalanib, quyidagi tengliklarning qaysi
bajarilishini aniglang:
1) P>QVvR)=z(P->Q)Vv(P—>R);
2) P>QAR)=z(P->Q)A(P—>R);
3) P>(QeR)=z(P->Q)«<(P—R);
4) PAQR)=(PAQ)«> (PAR);
5 Pv(Q+R)z(PvQ)«<>(PVvR);
6) PA(Q—>R)=z(PAQ)—(PAR);
N Pv(Q—>R)=(PvQ)—(PVvP);
8) (P>QAR=(PAR)—>(QAR);
9 (P>Q)VR=(PVR)—>(QVR);
10) P> (P Q)=P—>Q;
11) P> (PAQ)=zP > Q;
12) P> (PvQ)=zP->Q.
Yechim: 11) Quyidagi almashtirishlar bajaramiz: P — (P AQ) =
=—Pv((PAQ)=(—PVvP)A(=PVQ)=1IA(P—>Q)=P—>Q.
12) P> (PvQ)z=z—Pv(PvQ)=lvQ=1 Tenglikning chap tomoni

tavtologiya ammo, o’ng tomoni P —Q tavtologiya emasligi aniq.

2.3.13. Quyidagi formulalar nimaga teng:
1) P—>0; 4) 1> P; 7) 0—>—P; 10) 0<«>—P;
2) P—>1; 5) P« 8) —P—0; 11) 1—>—P;
3) 0>P; 6) —P—>1; 9) 1> —P; 12) P+ 0.



Yechim: 11) implikasiya ta’rifiga ko’ra 1—->0=0,1—>1=1 ya’ni 1<>—P

formula —P chin bo’lganda chin, yolg’on bo’lganda yolg’on giymatni qabul
giladi. Demak, 1—>—P =—P.
12) ekvivalentlik ta’rifiga ko’ra 1<>0=0, 0<«>0=1, ya’ni formula P <0 -

P mulohaza 1 bo’lganda 0, 0 bo’lganda 1 qiymatni qabul gilayapti. Demak,
P 0=—P.

2.3.14. Ixtiyoriy —, Vv, A amallari yordamida berilgan formulaning inkorini
topish uchun Vv amali o’rniga A, Aamali o’rmigaVV va barcha

o’zgaruvchilarning inkor amali bilan berilgan bo’lsa olib tashlab, berilmagan

bo’lsa kiritish usuli bilan topish mumkinligini isbotlang.

2.3.15. Asosiy tengkuchliliklardan foydalanib, shunday almashtirishlar
kiritingki, quyidagi formulalarda fagat (A) konyunksiya, (v) dizyunksiya va ()
inkor amallari ishtirok etsin so’ng, uning inkorini toping:

1) A=) vi—(—z);

2) A=x&yl(y—z)—( Y Vxi—z),

3) A=(xl(y—z)—y)—(xVvy&a),

4)  A=(xv)&( Y- (ulx));

5) A=(x—(plz)&y)—-x;

6) A=x—(x|y);

) A=(xvz)&x—y) | (Y—x);

8) A=(x—(x|z)&y)&(x—Y)] x;

9) A=(xep)& (xv (x| 2)&Y);

10)  A=(x|y)&(y—2)—(E—(xV 2)& X);
11) A=(x—y) | (xV2)&(y—z)—(x—z);
12) A=(xoy—y&kz) | (k—y)— (=),



13) A=(oz) | ((xVv2)&XV2);
14) A=z|(XVvz)&y—(yV z—x).

2.3.16. Asosiy tengkuchliliklardan foydalanib, shunday almashtirishlar
kiritingki, quyidagi formulalarda fagat (—) implikasiya va () inkor amallari
ishtirok etsin:

1) A=(x&y) —z;

2) A=x&y— (Y Vx—z);

3) A=(x&y)—(x Vv y&2);

4) A=(xVv7)&(Y—(u&X));

5) A=(x&y)—x;

6) A=x—(x&y);

1) A=(x&y)—(Y—X);

8) AS(x—y) o (x—Y)&X;
9) AS(xey)er(xvy);

10) A=(x—y)&(y—z)(z—x);
11) A=(x—y)V (y—z) V (x—z);
12) A=(yez)(xV2);

13) A=z—y—(yVz—x).

2.3.17. Quyidagi aynan chin mulohazalar sistemani teng kuchli soddaroq
sistemaga keltiring:

1) C—>(AvB), (BAC)—> A (AAB)—>C;

2) A->(BvC), B>(AvC), (AAB)—>C;

3) A>B, A—>(BvC(C), B—>C;

4) P>QVvR,W-—->(SvT), R>Qv—P), WAT)—>-=S;



55 WH>(MvVvS),R->T,-Q->T,M—>(SVvW), P—>(T vR);

6) -A—>(BvC), B>—AAC),C—> (Av—-B), A—>(BvC),
(AAC)—>B, (AA—-B) > C;

7) P>Q, PAQ, Q—P;

8 P—>Q, Q—>—-P R->P;

9) AvC, B—>C, BAC—>A

10) AAB, B—>C, C—>(AvB);

11) A—>B, C—>B, BAC— A

Yechim: 11)

(A>B)A(C 5> B)A(BAC »> A) =(AvB)A(CVB)A (BACVA) ==

(AVB)A(CVB)A(BvCv A)=(AvB)A((AAA)vCVB)A
ABVCvVA) =(AVvB)A(AVBVC)A(AVvBVC)A(BvC v A)-
=(AvB)A(AvC)=(A—>B)A(C —> A). Bundan A>B, C > A

2.3.18. Quyidagi mulohazalar sistemani teng kuchli soddaroq sistemaga keltiring

(mulohazalardan kamida birtasi chin giymat gabul giladi):

) «(A—>B), -BAA —DAC, —+C— A);

2) AABAC, -AA—BA—-C,AABA—-C, —(AvBv-C),
3 P->Q, «(Q—P), PAQ;

4) AA—BAC, AA—~(B—>-C),Ar—(BVvC);

5 AA—-BAC, -(A—>C)A—-B, -AA—C — B);
6) —AvB, Ao B;

7) A—>B,BvC, AAC;

8 A—>(CvB), BVv(A—>C),Cv(A—>B), Bv(C;
9) AABA-C, (A—>C)A-A AA(BVO);

100 —-AAC, A—>B, BVv(A—-C);



1) AABA—-C, (A—>B)A—-C, -AA—(B —C).

Yechim: 11)

(AABA—-C)V(~«(A—>B)A-C)v(-AA—B —>C)) =
(AABA—-LC)V(—~(-AVvB)A—-C)vV(-AA—(-BVC))=
(AABA—-C)V(AA—-BA-C)v(-AABA-C)=
(AABA—-C)V(AA—-BA-LC)V(AABA—-C)V(-AABA-C)=
(AA—C) Vv (B A—C). Bundan, AA—C, BA—C.

2.4. Mukammal diz’yunktiv va kon’yunktiv normal shakllar.

Elementar diz’yunkstiya (elementar kon’yunkstiya) te’g’ri elementar
diz’yunkstiya (elementar kon’yunkstiya) deb aytiladi, shunda va fagat shundagina,
qachonki elementar diz’yunkstiya (elementar kon’yunkstiya) ifodasida har bir

elementar mulohaza x; bir marta qatnashgan bo’lsa.

Masalan, X, VX,V X; va X vX,VXs elementar diz’yunkstiyalar va

Xp AN Xy AXgva X A X3 A Xg elementar kon’yunkstiyalar mos ravishda to’g’ri

elementar diz’yunkstiyalar va elementar kon’yunkstiyalar deb aytiladi.

Elementar  diz’yunkstiya (elementar  kon’yunkstiya) X, X;,...s X,
mulohazalarga nisbatan to’lig elementar diz’yunkstiya (elementar kon’yunkstiya)
deb aytiladi, gachonki ularning ifodasida X;, X, ,..., X, mulohazalarning har bittasi

bir matragina qatnashgan bo’lsa.

Masalan, X VX,VvX; va x v X,V X; elementar diz’yunkstiyalar va

X, AX, AXy, X, AX,AX; elementar kon’yunkstiyalar X;, X,, X; mulohazalarga

nisbatan to’liq elementar diz’yunkstiyalar va elementar kon’yunkstiyalar bo’ladi.
Diz’yunktiv normal shakl (kon’yunktiv normal shakl) MDNSh (MKNSh)
deb aytiladi, agar DNSh (KNSh) ifodasida bir xil elementar kon’yunkstiyalar



(elementar diz’yunkstiyalar) bo’lmasa va hamma elementar kon’yunkstiyalar

(elementar diz’yunkstiyalar) to’g’ri va to’liq bo’lsa.

Asosiy mantigiy amallarning MDNSh va MKNSh ko’rinishlari
quyidagicha bo’ladi:

a) MDNSh: x=x; Xy=Xy; XVY=XyVx YV 7; XY=XyViyvxy:
X Y=XyVx .

b) MKNSh: x=x; xy=(xvY) (xv ¥) (Xxvy):

XVY=XVY: Xx>y=xvy, Xoy=(xVY) (XVvy).

Masalan, X/\y/\ZvX/\y/\Ev)_(/\y/\ZvX/\y/\Z DNSh X,VY,Z

mulohazalarga nisbatan MDNSh bo’ladi. (X y) A (X V V) A (xv y) KNSh X,y
mulohazalarga nisbatan MKNSh bo’ladi.

Misol. 1. A=(xVvz)A(X—>Y);

A:_(x\iz)/\(x—z y)=x/\_z/\(x\/_y):(x\/(z//\l/)v_(z/\_z))/_\
/\(Ev(y/\_y)VSX/\X))/\(Xv yv(Z/\E))zi(Xv yVv Z)/\(X\_/ yv Z) A
/\(i(vzlv_z)/\(Xv yVv Z)_}/\{(Xv_yv Z)/\()iv yv E)/\(E\/XV Z) A
/\(Ev yvz_)}/\{_(x\/ YV Z)A(XV y\/_Z)}:(X\_/ yv Z)/\(X\iyv Z) A
AXVYVZIIAXVYVIIANXVYVIIAXVYVZ)A(XVYVZ).

2. A=(XvY)IA(YVvZ)A(zVvi)
A:[2vyv(2/\;)v(t/\;)]/\[(X/\;)vvav(t/\;)]/\[(X/\)_C
VYA YV vZvE) =[(XvyvZv) A XV YV z Vi) A
AXVYVZIVEY /\(vavgvg)] Af(xvyvzvt) A
/\()_(v YVZIVI)A(XVvYVZV ;)/\()_cvva\/;)]/\

A(XVYVZVAXY Y VIV AGVYVZVDA(Xvy vZvi)]



Muammoli masala va topshiriglar:

2.4.1. Quyidagi formulalarni DNSH ga keltiring:
1) (X oY)A=A(Z->T);
2) (X =2Y)>(Z>—X)) > (Y >—-2Z);
) (X=>Y 22) > (X >—-Z)> (X >=Y));
4) (X >Y)>-Z)>(Xv(X+2));
5) (X =>Y)—>Z;
6) X > (Y > 2),
7) (X A=Y)v(X & 2);
8) (X >Z) > (X AZ);
9) (X Y)>((—X >Z)—>=Y);
10) (X v—Y = Z2)) A(X v Z);
11) «(X vZ)A (X =Y).
Yechim:11) «( X VZ)A(X =Y)=—XA-ZA(=XVY)=(-XA—-ZA=X)V
V(X A—LZAY)=(-XA=Z)v (X A—=Z AY).

2.4.2. 2.4.1. misoldagi formulalarni KNSH ga keltiring.
Yechim:11 (X VZ)A(X >Y)=—XA—-ZA(XVY)=(-XA=ZA=X)V

V(X A—ZAY)=(-XAZ)V(XA—ZAY)=(-XA=Z)ALVY)=
=—XA—-L.

2.4.3. 2.4.1. misoldagi formulalarni MDNSH ga keltiring.
Yechim:11 (X vVZ)A(X 2Y)=—-XA—ZA(XVY)=(-XA—-ZA—X)V

VX A—ZAY)=(-XANY VvY)ZL) V(X A=ZAY)=
(XAYALZL)V(XA=Y A=Z)V(XA=ZAY)
2.4.4. 2.4.1. misoldagi formulalarni MKNSH ga keltiring.



Yechim:11 (X VZ)A(X >Y)=—XA—LZA(-XVY)=(-XA=Z A=X)V
VX A—ZAY)=(-XAZ)V(XAZAY)=(-XA=Z)ALVY)=

2.4.5. Quyidagi giymatlarni gabul giladigan o’zgaruvchilar yordamida shunday

elementar kon’yunksiya tuzingki, natijada formula 1 ga teng bo’lsin:

1) (0,0); 5) (0,0,1); 9) (1,0,1);
2) (1,0); 6) (1,0,0,1); 10) (1,1,1,0);
3) (1,1); 7) (0,1,0,0); 11) (0,1,1).
4) (1,0,0); 8) (0,0,0,1);

2.4.6. Quyidagi giymatlar satrida F funksiya 1 giymatni gabul gilsa, MKNSh
dan foydalanib, F ni toping.

1) F(0,0)= F(0,0)=1; 2) F(1,0)=1,

3) F(0,1,0)= F(1,0,1)= F(1,1,1)=1; 4) F(0,1,1)=) F(1,1,0)=1;

5) F(1,0,0)= F(0,1,0)= F(0,0,1)=1;

6) F(0,1,1)=F(1,0,1)= F(1,1,0)= F(1,1,1)=1;

7) F(1,0,1)= F(0,1,0)= F(0,0,0)=1;

8) F(0,1)=F(1,0)= F(1,1)=1,

9) F(1,1,0,0)=F(0,0,1,1)=1;

10) F(0,1,0,1)= F(1,0,1,0)= F(1,0,0,0)= F(1,1,1,1)=1;

11) F(0,0,0)=F(0,1,0)= F(1,1,1)=1;

2.4.7. Quyidagi giymatlarni gabul giladigan o’zgaruvchilar yordamida shunday
elementar diz’yunksiya tuzingki, natijada formula 0 ga teng bo’lsin:
1) (0,0); 5) (0,0,1); 9) (0,1,1,0);

2) (1,0); 6) (1,0,0,1); 10) (1,1,1);

3) (1,1); 7) (0,1,0,0); 11) (0,1,1).



4) (1,0.); 8) (1,0,1,1);

Yechim: 11) Elementar diz’yunksiya Y1 V Y2 V Y3 ko’rinishda bo’lib, 0 ga
teng bo’lishi uchun har bir1i 0 ga teng bo’lishi kerak: Y,=0Y,=0Y,=0
Demak, (0,1,1) uchun X;v—X,v=X; popen X1 =02X, =0,2X; =0 po’ladi.

Bundan X;=0.X,=1X;=1

2.4.8. Quyidagi qgiymatlar satrida F funksiya 0 giymatni gabul qilsa,
MKNSh dan foydalanib, F ni toping.

1y F(01)=F(@1)=0; 2) F(0,1)=0;

3) F01)=F(111)=0; 4) F(1,0,0)=F(1,0,1)=0;
5) F(0,11)=F(0,0,0)=F(0,,0)=0;

6) F(111)=F(0,01)=F(1,1,0)= F(1,0,0)=0;

7 F(11,01)=F(0,010)=F(1,010)=F(0,011)= F(0,0,0,0)=0;

8) F(01)=F(1,0)=F(11)=0;

9) F(1,0,0,0)=F(0,111)=0;

10) F(010) =F(1010)=F(10,01)=F(0.1010);

11) F(0,0,0)=F(0,1,0)=F(111)=0;

Yechim: 11) Mukammal kon’yunktiv. normal shaklning elementar
diz’yunksiyalarini topish uchun birinchi shartdan (X’Y’Z): (0’0’0), ikkinchi
shartdan (X’Y’Z):(O’l’o) va uchinchi shart bo’yicha (X,Y’Z):(l’l’l) bo’lishi
kerak. Demak, XvY¥YvZ Xv=YVZ yg —XvaYv—aZ ekanligini

aniglatmiz. Bundan, F(X’Y,Z) funksiya elementar diz’yunksiyalarining
kon’yunksiyasi bo’ladi.
vani: FOXY,Z2)=(XVYVOAX VY VIOA(Xv=Y v=2).



2.4.9. Quyidagi mulohazalar algebrasi formulalarining har biri uchun chinlik
jadvalini tuzib, MDN shaklini toping:

)X-Y; 2) (XAY)AZ;

3) (X Z)>(XA-Y), 4) Xv (Y > (Z o (XAY))

5) (X A—=Y)VZ)AT; 6) X > Y)A (Y Z)A(ZoT),
N(XVY)>2Z)e—X; 8) (~Z—>—Y)>(XA=Z)AY);

9 (X Y)A(-Z>(TA=X)) 10) (Xv—-Z)AY)e(Yv-X)AZ),

1) (XAY)>—(XVv Z)
Yechim: 7) Berilgan formula uchun chinlik jadvalini tuzamiz:

X|Y | Z XVY XVY—>Z —X (XVY—>Z) <> —X

R k| Rk P o o o o
R k| o o k| k| o o
Rl O k| o k|l o | o
Rl R R R R Rk o o
R O Rk, O Rkl O K, Kk
o O O O | | | =
ol ,r| O R Kk, O k| K

Endi, formulaning giymati 1 ga teng bo’ladigan satrdagi o’zgaruvchilarning
giymatini tanlab olamiz: F(0,0,0)=F(0,0,1)=F(0,1,1)=F(1,0,0)=F(1,1,0)=1. Har biri
uchun elementar kon’yunksiya tuzamizz —X A=Y A—Z, —X A=Y AZ,
—XAYAZ, XA-YA—-L va XAYA—-Z. Nihoyat, elementar
kon’yunksiyalarning diz’yunksiyasini  tuzib, quyidagi formulaga ega bo’lamiz:
FIX,Y,Z)=(-X A=Y A=Z)V(-XA=Y AZ) V(=X AY AZ)V

VIX A=Y A=Z)Vv (X AY A=Z).



2.4.10. Quyidagi mulohazalar algebrasi formulalarining har biri uchun chinlik
jadvalini tuzib, MKN shaklini toping:

)XY, 6) (X Y)A (Y Z)A(ZoT)
2) (XAY)AZ; N(XvY)>Z)e—X;

3) (X Z)—> (X A=Y), 8) (—Z —>—-Y)—>(XA=Z)AY)
1) Xv(Y > (Z o (XAY)) 9) (X Y)A(=Z > (TA—=X))
5) (X A=Y)VZ)AT; 10) (X v —=2Z)AY) o (Y v—=X)AZ)

1) (XAY)>—(XVv Z)

Yechim: 7) Berilgan formula uchun chinlik jadvalini tuzamiz:

Xy | Z XVY XVYy—>Z —X (XVY—Z)¢>—X

R R Rk P O o o o
R R O o r| k| o o
R O k| O k| o r| o
R R R R R Rk O O
R O k| O k|l o Kkl K,k
ol O O O | | | =
ol k| O R, R, o r| Kk

Endi, formulaning giymati 0 ga teng bo’ladigan satrdagi o’zgaruvchilarning
giymatini tanlab olamiz: F(0,1 ,0)=F(1,0,1)=F(1,1,1)=0. Har biri uchun elementar
diz’yunksiya tuzib olamiz: X v—=YvZ, -XvYv—-Zva XvYvVvZ,
Nihoyat, elementar diz’yunksiyalarning kon’yunksiyasini tuzib, quyidagi
formulaga ega bo’lamiz:
F(X,Y,2)=(Xv=YVZIA(XVYVL)A(XVY VD).



2.4.11. 1.Quyidagi berilgan formulalarning chinlik to’plamini toping:
1) A=XyVv XyvXy;
2) B=(xvy)(xvy)(xvy);
3) C = XyZVv XyZV XyZ:

4) D=(xv yvZ)(Xvyvz)(Xvyvi),

5) E=Xy< XVXy:

6) F = (x> Y) A (xyvxy);

7)G:xy—>(x—>§/);

8) J=XVvy-o>(X©Y);

9) L=xvy-—>z;

100 M=x—>2)(y>2)>X—>Y).
2. Yuqorida keltirilgan formulalardan tuzilgan Av B, AvC, AvD,
AvF, AAB, AAC, ArD, AAF, A-B, A>C, Ao D,
AF, C->D, Co>F, CooD, CeoB, CoF, FoE,
A—-B—->C, AoF>C, (A&oF)»C, (AoF)»D, AoF©E,
E—-»B, E-C, E&<D, E&F, G>B, G»C, G D,
GeoF,J>B,J—>»C, oD, JoF, L>B, L>C, LoD,
L<F, M—->B, M—->C, MoD, MoF, E—>F->L,
M—>J—>G, LeoE)>M, (AG)>F, Ao M <> J murakkab

formulalarning chinlik to’plamini toping.

2.4.12. Quyidagi formulalarni mukammal kon’yunktiv normal shaklga keltiring:
L A=(x—>y) (o) (&),
2. A=((xop)—> x) L (x> (y&x));
3. A=((x&y)—>x)> (x&y)—y);
4. A=((x & y)x)&(( x&y)—Y);



5. A= (x> 1)—>y&z;

6. A=(x—>z)—>(y ©x);

1. A= (xeoy—yd&z)—((x—y)— ().
2.4.13. Quyidagi formulalarni mukammal diz’yunktiv normal shaklga keltiring:
1 A= (zeox)—(( XV Z)—x);
A=((x& y)—x) v (X&(y Vv 2));

(NS}

3 A=X&(XVv 7)o (X&YV2);
4 A=(x&y | y&z)— ((x=y)—(z—Y));
5 A=((x&y)ox)| (x&y)—y);
6 A=(x|7)—y&z;
7 A=(x—>z)|(y <x).
2.4.14. Formulalarning aynan chinlik yoki aynan yolg’onlik alomatlaridan
foydalanib, quyidagi formulalarning aynan chin, aynan yolg’on yoki bajariluvchi
ekanligini ko’rsating:
1) A=(x & y)o(x v (x&Y));
2) A=(xoy) < (x&y) v (x&Y));
3) A=(x&y)—>(x—y);
4) A=(x—p)(y—x);
5) A=(y —x)|(x—);
6) A=(x—y)&(x—y ) X;
1) A=(x—(y—z))=((x—y)—>(x—2));
8) A=(z—x)—=((z—y) = (z—>(x&y)));
9) A=(x—z)—=((y—2)—((xVy)—2);
10) A=(x—(y—z))—(x&y—z),
11) A=(x&y—z)— (x—(y—2)).



2.4.15. f(X,y,2) funkstiya shunda va fagat shunda chin giymat oladiki, gachon
o’zgaruvchilarning fagat bittasi chin qiymat olsa. f(x,y,2) funkstiyaning
chinlik jadvalini tuzing va uni formula orqali ifodalang.

2.4.16. Chinlik jadvalidan f,(X,y,2), f,(x,y,2), f,(x,y,2), f,(X,y,2),
fs(xy,2) funksiyalarni  ifodalovchi  formulalarni  toping va ularni

soddalashtiring:

X y |z f.(x,y,2)| f,(xy,2) | f,(xy,2)| f,(xy,2)| fs(XY,2)
1 1 1 0 0 1 1 0
1 1 0 1 1 1 0 0
1 0 1 0 0 0 1 0
1 0 0 1 1 1 1 1
0 1 1 0 0 0 0 0
0 1 0 0 1 1 1 0
0 0 1 1 0 1 0 1
0 0 0 0 0 0 0 0

2.4.17. Quyidagi mukammal normal shakldagi formulalarning chinlik jadvalini

tuzing:
1) Xy v x§v§y;
2) (Xxv y)(xvy)(xvy);
3) XyZv)_(yZv X?Z;
2) (xVva)(ivyvz)(xVva);
5) XYZV XYZV XYZV XYZ;
6) (xVyvz)(>‘<vva)(ivyvz)(xVva)(ivva);

7 (Xvyvzvt)(Xvyvzvt)(Xxvyvzvt).



2.4.18. Bir, ikki va uch argumentli har ganday aynan chin bo’lgan formulalarning
MDNSh ko’rinishini toping.

2.4.19. Bir, ikki va uch argumentli har ganday aynan yolg’on bo’lgan
formulalarning MKNSh ko’rinishini toping.

2.4.20. Mulohazalar mantigi formulasi tavtologiya bo’lishi uchun uning
MKNSh.dagi har bir elementar diz’yunksiyasida kamida birta mulohaza inkori

bilan gatnashishi kerakligini isbotlang.

2.4.21. Mulohazalar mantigi formulasi aynan yolg’on bo’lishi uchun uning
MDNSh.dagi har bir elementar kon’yunksiyasida kamida birta mulohaza inkori

bilan gatnashishi kerakligini isbotlang.

2.4.22. Yuqoridagi 2.4.20. va 2.4.21. shartlardan foydalanib, quyidagi

formulalarning tavtologiya yoki aynan yolg’on formula ekanligini ko’rsating:
) XY >2) > (X >-=2) > (X >=Y))
2) AP->QAr—~Q—P);
3) (X 5>Y)AX >=Y)AX;
4) (PAQ) = (P <Q);
5) (PAQ) > (P —Q);
6) (P > Q) v —P;
7) —(P—>(@Q—P));
8) P—(Q—(PAQ));
9) (P—>Q)v(Q—P);
10) (X ©Y)A((X A=Y) v (=X AY));
11) (X v Z)v—Z) = («(X vZ) A X AY).

Yechim: 11) Quyidagi teng kuchli almashtirishlar bajaramiz:



(XvZ)v-Z) 5> (—(XVZIAXAY)=2—A((XVvZ)v-LZ)V(AXVZIAXAY)=

= (XvZ)vZ)V((XVZIAXAY)Z(-XA=ZAZ) V(X A=ZAXAY)=
(- XA=ZAZ)V(=XAXAYAZ)=0v0=0.

2.4.23. Tavtologiya MKNSh.ga ega emasligini isbotlang.

2.4.24. Aynan yolg’on formulalar MDNSh.ga ega emasligini isbotlang.

2.4.25. Tengkuchli formulalar yagona mukammal shaklga ega ekanligidan
foydalanib, quyidagi formulalar uchun MKN yoki MDN shaklini toping va

tengkuchli yoki tengkuchli emasligini aniglang:
1) «(XA=Y)> (=Y 5> X)va (X >Y)v XVvY
2) (Xv(X >Y)AY va Y A(HY = X)v X)
3) «(P>QA(Q—>—P))vaQ—>—P
4 (XZ)>(XA=Y)va (XA=Z)v(ZA=X)) V(X ASY).
5) (XVY)AXVZIAY VZ) va (XAY)V(XAZ)V(Y AZ)
6) X AY)AX > (Y AZ)) va (X =>Y)A—((X >Z) > (X >=Y)).
) (XAZ)—>Y va X A(Z YY)
8) (X >=Y) > (Y AZ). va (XAY)V(Y AZ)
9 (X->Y)=>(YAZ)va (Z—o>=Y) > (X A=Y)
10) (X >Y)—>Z va X > > 2)
11) XeY)oZva XY o 2)
12) (PVQ)AR va PV(QAR)

Yechim: 11) Quyidagi teng kuchli almashtirishlar bajaramiz:

Formulaning chap tomonini MKNSh.ga keltiramiz:

(XeY)eoZ=

= (X VY)AX VYDV Z) A (X VY) A XV =Y)) v —Z) =
(X A=Y)V (=X AY)DVZYA (=X VY v=Z)A(X v =Y vZ) =

(X VY)AEX A=Y )V ZYA (=X VY v=Z)A(X v =Y v—Z) =

12

112



(XVYVZIA(X VY VOA(X VY VLZ)A(X vAY v2).
Endi formulaning o’ng tomonini MKNSh.ga keltiramiz

XYoo=
=(XVYVZA(X VY VIIA(X VY VL) A (X v=aY v=2).

Ko’rinib turibdiki formulalarning chap va o’ng tomoni bir xil MKNSh.ga ega.
Demak, formulalar tengkuchli.
12) Formulaning chap tomonini MDNSh.ga keltiramiz:

(PvQARzZ(PAR)V(QAR) =
=(PAQV—-Q) AR V(Pv—-P)AQAR) =
=(PAQAR)V(PA-QAR)V(=PAQAR).

Formulaning o’ng tomonini MDNSh.ga keltiramiz:
PvQAR)ZzPV(PAQAR)V(-PAQARZz
(PAQ)V(PA-Q)V(PAQAR)V(-PAQAR) =

~(PAQA—-RV((PA-LQAR)V(PA-QA—-R)V(PAQAR)V (=P AQAR).
Ko’rinib turibdiki formulalarning chap va o’ng tomoni bir xil MDNSh.ga ega

emas. Demak, formulalar tengkuchli emas.

2.4.26. Shunday ikki 0’zgaruvchili F(X,Y) formula topingki, natijada quyidagi
formulalar tavtologiya bo’lsin:

1) (FAY)—>—-X) > (X —>=Y)—>F);

2) (FAY) > —=X)—>((X ->Y)—>F)

3) (-XAF)—>=Y) > (=Y > X)—>F);
45 (X > (FAY) > (X =>((XAY)VEF),
5) (F > (X VY)) = (F - X)->Y);

6) (X =>Y)VF)—>(F A v-=X)),

7 (F>Y)A=X)> (X A=Y)>F);

8) (FVY)A—=X)—>((XVY)—>F);



9) (F > (XVY)) > (H(XAF)->Y);
10) (X AY)VEF) > ((Fv (X =Y));
11) (X v=Y)AF) > (F > (X AY));
12) (FvY)—>X)—>({(F —>( — X))

Yechim: 11) Formula uchun chinlik jadvalini tuzib olamiz:

XIY[X|2Y | xv=Y [ (=X v=Y)AF | Fo>(XAY) For.
ojo| 1 1 1 F(0,0) —F (0,00 | —F(0,0)
oj1] 1 | 0 1 F(0,1) —F(©01) | —F(0)
110 O 1 1 F(1,0) —F(@1,0) —F(L0)
11 0o [ o 0 0 1 1

F(X,Y)funksiyani shunday tanlash kerakki, —F(10)=—-F(01) =
- —|F(0,0) = 1

Bundan, F(1.0)= F(0,1)= F(0,0)=0. Agar F(1,1)=1 desak, F(X,Y)=XAY.
Agar F(1,1)=0 desak, u holda ixtiyoriy atnan yolg’on formula bo’lishi mumkin

ekan.

Yechim: 12) Formula uchun chinlik jadvalini tuzib olamiz:

(FvY)—>X)—>({(F > — X))

XIYITFVY |(FVY)=>X | Y S X | F>(Y > X) For.
00 F00) | —F(0,0) 1 1 1
o1 1 0 0 —F(0,) 1
1]0] F@0 1 1 1 1
11 1 1 1 1 1

Chinlik jadvalidan ko’rinib turibdiki, formula tavtologiya bo’lib, F(X,Y) ixtiyoriy

formula bo’lishi mumkin.




2.4.27. Shunday uch o’zgaruvchili F(X,Y,Z) formula topingki, natijada quyidagi

formulalar tavtologiya bo’lsin:

1) (Z—>EY 5AX) > F)> (X >Y)AFAZ);
2) (FAY)>—X)>(X—>2Z)>F);

3y (XAZ)>=Y)VEF)—>(((ZVv X)AY)VEF);

2) (Y AX)>Z)>F) > (FAX >Y)AD);

5) (XVvY)—>(ZA=Y)VF),

5 (FAX=>Y)V(Y =>Z)AF);

7 ((XvY)>Z)>F)—>(FA(—X >Y)A=2)),
3) (X>Y)>F)Vv((XVY)AFAZ);

9) (F>ZAY) > X)) >(XA(Z>Y)AF);

10) (F =>(ZAYDAZ)v(Z > (X A=Y)VF);

11) (X =>Y)VZVEF) > (Y > X)>Z)>F);

N

N

Yechim: 11) Formula uchun chinlik jadvalini tuzib olamiz:
Quyidagi belgilash kiritamiz: (1) -(Y = X) —>2); 2)-(Y = X) =>2Z) > F;
3)-(X >Y)VZVEF)> (Y > X)—>Z)—>F));

XY Z|X5Y | (X>Y)vZ | (X->Y)VZVE Y X | (D)@ )
0] 010 1 1 1 1 0O 1|1
0] 0|1 1 1 1 1 1 | F|F
0|10 1 1 1 0 1 | F|F
0|11 1 1 1 0 1 | F|F
1100 0 0 F 1 0O 1|1
1101 0 1 1 1 1 | F|F
1710 1 1 1 1 0O 1|1
1711 1 1 1 1 1 | F|F




(F=>@AYD)AZ)V(Z > (X A=Y)VE) formula tavtologiya bo’lishi uchin

barcha F(X,Y,Z) funksiyalarni ko’rib chigamiz va buning uchun quyidagi jadvalni

tuzib olamiz so’ng MKNSh.dan foydalanib bu formulalarni yozib olamiz :

X |Y Z F F. |F. |F: |Fo |Fs |Fe |F:o | Fs
0 0 0 * 0 0 0 0 1 1 1 1
0 0 1 1 1 1 1 1 1 1 1 1
0 1 0 1 1 1 1 1 1 1 1 1
0 1 1 1 1 1 1 1 1 1 1 1
1 0 0 * 0 0 1 1 0 0 1 1
1 0 1 1 1 1 1 1 1 1 1 1
1 1 0 * 0 1 0 1 0 1 0 1
1 1 1 1 1 1 1 1 1 1 1 1

F(XY,Z)=(XVYVZ)A(XVYVZ)A(X VY VvZ)=
=Y VIOA(X VYV =ZVY A(XVvAY)=Z V(Y A=X);

F,(X,Y,2)=(XVYVZ)A(XVvYVvZ)=Y AZ

F, (XY, 2)=(XVvY VZ)A (=X Vv =Y v2),
F,(X,Y,Z2)=XVvYVvZ,

F- (XY, Z)=(-XVvYVZ)A(=XVv=aYVvZ)==-XVZ
F (XY, Z)=—XVvYVvZ=X>YVvZ
F.(X,Y,Z)==Xv=Y VvZ

Fs (X,Y,Z) -ixtiyoriy tavtologiya.



3-BOB. BUL FUNKSIYALARI

3.1. Bul funksiyalari va ularning berilish usullari.

Xl X2 X3 anl Xn f(X1’ ’Xn)
o] 0] o0 0 0 | f(0,0,..,0,0)
1 0 0 0 0 f(1,0.,...,0,0)
1 | 1] 1 1 0o | f(1.1,..,1,0)
1 | 1|1 1 0 | f(11,.,11)

Bu jadvalning har bir satrida avval o’zgaruvchilarning («,,...,«,) qiymatlari va shu

giymatlar satrida f funksiyaning f(e,....,«,) qiymati beriladi. n ta o’zgaruvchi

uchun giymatlar satrlarining soni 2" va bul funksiyalarning soni 2% ga teng
bo’ladi.

apr 0o |. =X ey |ty
XY (9o |91 [0, |05 |04 95 g6 g7
oflofo [o o o |o [0 [0 |oO
o/1]/o [o |o Jo |1 1 1 |1
1/ojo [o [1 |1 Jo Jo [1 [1
1]/1]o [1 Jo J1 Jo [1 Jo |1
apr |4 [o |y |« [x o] []1
X 1Y |9s |99 |90 |91y 012 913 914 915
ofof1 |12 (12 |1 1 1 |1 |1
0/1/0 |0 |JO O |1 |1 |1 |1
1/ofo Jo [1 [1 Jo Jo |1 |1
1/1]0 1 Jo J1 Jo |1 Jo |2

Bu jadvaldan ko’rinib turibdiki, barcha ikki argumentli bul funksiyalari 16 ta
bo’ladi.



g, (xy) =0 aynan nol
{gls (xy)=14aynan bir

g,(x,y) = (x > y)'—implikasiya inkori
0,5(X,y) = x > y—implikasiya

g (x,y)=xy kon'yunksiya
g14(x, y) = x|y Sheffershtrixi

g5(X, y)=x—aynan x ga teng funksiya
dy, (X, ¥) = X'—x ning inkori

g,(%y) = (X« y)=(y = x)
d,,(X,y) = X < y = y = x—antiimplikasiya

g:(X,y) =y —aynany gateng funksiya
d;0(X,y) = y' —y ning inkori

Jo(X, Y) = X <> y—ekvivalentlik

{ge(x, y) = x+ y Jegalkin yig'indi
{ L(X,y) = xv y —diz' yunksiya

(X, y) = x4 y — Pirs strelkasi
Asosiy elementar bul funksiyalari:
f@=x, L) =x Ly =xy i) =2y, K y)=x->y,
fs(X,y)=xy, (X ..., X
Agar f (0,0,.....,0)=0 bo’lsa, u holda f (X1,Xa,.....,Xn) funksiyaga 0 saglovchi
funksiya (Pp) deb aytiladi. Agar f(1..1)=1 bo’lsa, u vagtda f(X,X,,...,X,)
funksiyaga 1 saglovchi funksiya ( P, ) deb aytamiz.

n argumentli 0 saglovchi funksiyalarning soni 227 ga va 1 saglovchi

funksiyalarning soni ham ¥ ga teng bo’ladi

SO0 s X X X, ) = (00X e, X150, 500X, )



bajarilsa, X; argumentga f(X.,X,....,X,) funksiyaning soxta argumenti deb
aytiladi.
(X0 Xy ooy X g oLy Xi gy X ) # F (X Xy ey Xi 4,0, X3 g 0o, X, ) bO’IS@, u holda X
argumentga f(X;,X,,...,X,) funksiyaning muhim argumenti deb aytiladi.
Misol. f(x,y)=x-(xvy) funksiya uchun u argumenti soxta argument

bo’ladi, chunki f(1,0)= f(0.).

Muammoli masala va topshiriglar:

3.11. f, = xyv% va f,=x(xyv y_z v (yviz)) funksiyalarga tengkuchli bo’lgan
funksiyalarni toping.

3.1.2. Yolg’on giymat saglovchi (f(0,0,...00=0) n argumentli har xil
funksiyalarning soni nechta?

3.1.3. Chin giymat saglovchi ( f (11...1) =1) N argumentli har xil funksiyalarning
soni nechta?

3.1.4. Quyidagi f,(X,y,z,t)=(xXvy)(zvt)va f,(Xy,zt)=

=XZ\Vv yZVv Xtv yt hamda f,(x,y,z,t)= Xy Vv Zt va

f,(x,y,2,t) =(Xvz)(yvz)(Xvt)(yvt) funksiyalarning tengkuchliligini

isbotlang.

3.1.5. Quyidagi bul funksiyalari uchun giymatlar jadvalini tuzing:
1) fxyz)=(x—z)y)—x"

2) txy.)=((xvy)=2)((xly)oz);

3) f(xyz)=x"—>(xeo(yt(xz);

4) fxy2)=(((x]y)2)y)]z);

5) fxyz)=(xy’z)](xyz);

6) f(xy.z)=xy tyz +xy;



1) f(xy.z)=(xly) +zx+xy;

8) T xy.)=((xly)+(yl2)+xyz;

9 Teyz)=(xty)(y+2))"

10) fxy.z)=(xyz)| (xy’z));

11) Sy 2)=(x—vz)(yz))—x;

Yechim: 11) f (x,y,z)=((x—(yVvz))((yz) )—x bul funksiyasi uchun giymatlar

jadvalini tuzamiz:

X y 4 yvz |[x—(yvz)| Vyz (vz)' | (x—(vz)lhz)' | f
0 0 0 0 1 0 1 1 1
0 0 1 1 1 0 1 1 1
0 1 0 1 1 0 1 1 1
0 1 1 1 1 1 0 0 0
1 0 0 0 0 0 1 0 0
1 0 1 1 1 0 1 1 0
1 1 0 1 1 0 1 1 0
1 1 1 1 1 1 0 0 0

3.1.6. Tegishli giymatlar jadvalini tuzib, bul funksiyalarining teng yoki teng
emasligini tekshiring:
1) Txy.)=((xvy) vI)=((xvy)(xv2)),
g (XY.Z)=xXv (yez);
2) fyz)=(x"vy)yv),
g (X,y,2)=(xvyvz)(x'vyvz)(x'vyvz’),
3) f(xy.2)=(x—y)—2),
g (x.y,2)=x—(y—2);
4) [ xy)=((xty)=>(xvy)((x'—y)—=(x+y),
g (xy)=xly;




5) Txy.2)=((xvy)z)v(xz)v(z(yvz)
g (Xy,2)=xvz;
6) f(X,y,2)=xyvxzvyz,
g (xy,2)=(x+y)zvzy;
7 fxyz)=xy' vxyvx'z’
g(x.y,z)=(x"vy)(xvyvz);
8) f(xyz)=xy'z'vx'yzvXyIvxy’z,
g (Xy,2)=(x=Yy2)(y2) v (y—=XZ) (X2);
9) fxy2)=((v+tx)+z(xty))’,
g (xy,z2)=z'=>(y—x) "
10) f(xy.z)=(x+tz’) (y+xz),
g (xy,2)=y+(z—x);
11) fxyz)=(x+ty)’'v(x+z)’,
g (x,y,z)=xyz+x’y’z.

Yechim: 11) f va g funksiyalarining giymatlar jadvalini tuzamiz:

f(xyz)=(x+ty)’ v (x+2)’

>
+
N

y Xty | (xty)’ (x+z)" | f(xy,2)

| | P P O O o o X
| O k| O k| O] k|l O N
o O | | | k| O] O
ol k| O | k| O] k| O

0
0
1
1
0
0
1
1

k| R O o o o K
| O k| O Ol | O
R R k| O O k| k.




g (xy,z)=xyz+x’y’z’

X |y |z |xy |Xxyz vy xy’z’| g(xy.2)
0 0 0 0 0 1 1 1 1 1 1
0 0 1 0 0 1 1 0 0 0 0
0 1 0 0 0 1 0 1 0 0 0
0 1 1 0 0 1 0 0 0 0 0
1 0 0 0 0 0 1 1 0 0 0
1 0 1 0 0 0 1 0 0 0 0
1 1 0 1 0 0 0 1 0 0 0
1 1 1 1 1 0 0 0 0 0 1
f(0,0,1) =g (0,0,1), f(0,1,0) =g (0,1,0), f(1,0,1) =g (1,0,2),
f(1,1,0) =9(1,1,0). Demak, f (x,y,z) =9(X,y,z).
3.1.7. Quyidagi tengliklarni tekshirib, distributivlik xossasini bir bul

funksiyalasining boshqgasiga nisbatan bajarilishini tekshiring:

1) X—>y)vz=(xvz) —>(yvz);

2) (xey)vi=(Xvz) oyvi);

3) Xx=>(y—>2)=(x—>y) > ((X—>2);
4) X —>yz=(X—>2) (X—>2);

5) X—=>(yvz)=(x—>2) v (y—>2);
6) X—>(y o 2)=(x>2) < (y—>2);
7) x (yz)=(xy)(xz);

8) xv(yvz)=(xvz) v(xvz);

9) X >Xy=X—YV;

10) (Xvy) > y=Xx—Y;
1) X—>(X—>Y) =X->V;
12) X > (Xey)=Xx->Y;




E’tibor bering 9-11 misollarda distributivlik xossasi bajarilsa, bir xil natijaga olib

keladi.

Yechim: 9) X —>Xy= (X =>X)( X—=>Y)=1(X > Yy)= X —V.

3.1.8. Agar 3.1.7. dagi 1),2) misollarda chap distributivlik xossasi ko’rilgandi,

endi o’ng tomonli distributivlik xossasi bajarilishini tekshiring.

Ya’ni: Xv(y—>2)=(Xvy)—>(Xvz), Xv(yc2)=(Xvy)e (Xvz)

3.1.9. Ikki modul bo’yic
ekanligini tekshiring.

1) x+y=(xoy)”

2) X+y=y+X;
3)(x+y)+z=x+(y+2);
7) (X+y)z=xz+yz;

8) x+x=0;

11) Xg+xo+ ... +xn:{

ha yig’indi (Jegalkin yig’indi) quyidagi xossalarga ega

4) x+0=x;

5) agar x=y+z; unda y=x+z;

6) agar x+z=y+z; unda y=x;

9) XY v XZvYyZ=Xy+XzZ+Yz;

10) (X1 +Xot ... Fxn)y=Xay+HXoy+ ... txny;

0, agar X, X,,...,X, 1 lar soni juft bo'lsa,

1, agar X, X,,..,X, 1 lar sonitoq bo'lsa,

3.1.10. Bul funksiyasidagi Sheffer shtrixi (|) quyidagi xossalarga ega ekanligini

isbotlang:

1) X|1=x|x=x";

7) (Xly)'=(xvy)’;

2)x|0=1; 8) x v (x|y)=y v (x]y);
3) x|x'=1; 9) Xp)ly=y — X;
4) xly=ylx; 10) (x) (yly)=xvy;
5) (Xly) =x"ly’; 1) ((x|%)°] (Yly) ) '=xy;
6) X|(x vy)=x"
Yechim: 11) ((X|X)"[(Y]y) ) '=(x""ly ) '=(Xly) "=(X"vy ) '=((Xy ) ) "=Xy.




3.1.11. Bul funksiyasidagi Pirs strelkasi (¥) quyidagi xossalarga ega ekanligini

isbotlang:

1) xdx=x"; 7) (xdy)=x"Ly’;

2) x4 y=yx; 8) x4 (yx)=x";

3) x +1=0; 9 xdy)=(xy)%

4) x 1 0=1; 10) (x ¥ x)’(x 4 x) =x;
5) X L x’=0; 11) x (x1y)=x (11y).

6) x (XL y)=y(xy) ;
Yechim: 11) X (X 4 y)=x (14 y). Bu misolni chinlik jadvali yordamida

osongina ko’rsatish mumkin. Tenglikning o’ng va chap tomonlari uchun

quyidagicha tuzib olamiz.

X y X1y [x(x4yy) | 1y [ x(1ly)
0 0 1 0 0 0
0 1 0 0 0 0
1 0 0 0 0 0
1 1 0 0 0 0

3.1.12. Bul funksiyalarini quyidagicha inkor (‘) va diz’yunksiya (\) amallari
yordamida ifodalash mumkinligini isbotlang:

1) xy=(x"vy)" 2) X—>y=x'vy;

3) x o y=(X->Y)(Yy=>x)=("vy)(Xvy);

4) xty=(x"vy) ' vXvy)’

5) xX|y=x"vy’; 6) X3 y=(xvy)’;

7) (x=>y)'=(x"vy)"; 8)Xvy=(x"vy)'vy.

Yechim: 8) (x"vy) 'vy=(x"y’) vy =(Xvy)( vy)=(Xvy)l=xvy.
3.1.13. Amallarni kon’yunksiya (.) va inkor (‘)amallari yordamida ifodalang:
1) diz’yunksiya (v ); 2) implikasiya (—);

3) ekvivalentlik (<>); 4) Jegalkin yig’ndisi (+) ;



5) Sheffer shtrixi (]) ; 6) Pirs strelrasi (3 );
3.1.14. Bul funksiyalarini quyidagicha Jegalkin yig’ndisi (+) va konstant 1 amallari

yordamida ifodalash mumkinligini isbotlang:

1) x’=x+1,; 2) Xvy=(x+1)(y+1)+1=xy+x+y;
3) X > y=xy+x+1; 4) X y=x+y+1;

5) X|y=xy+1; 6) X4 y=xy+x+y+1;

7) (X—y) =xXy+X; 8) x’y vxy'=x+y;

9) x’y’vXy=x+y+1, 10) (x> y) '=x+y,

11) (X Y) © 2=X+y+7Z;

Yechim: 10) (X & Y) <> z=[x+y+1+z]+1=x+y+z+0=x+y+z.
3.1.15. Bul funksiyalarini quyidagicha Sheffer shtrixi (|) yordamida ifodalash
mumkinligini isbotlang:

1) x"=x]|x; 2) xy=(XIy)I(x]y);

3) xvy=(x[x)I(yly) 4) x=>y=x|(yly);

5) (x=y)'=(XIYIIXIIY)):

6) x4 y=[(x[x)I (Y] (yIy)];

7) x+y=(X|(yly)I(yI(x|x));

8) x & y=[(x[(YIyDI (| (XDILC] (YD (vl (xIx))];

Yechim: 7)) X+y=(x < y)"'=((X=>y)(y >X)'=(X=>Y)|I(y —=X)=
=X (] (X))

3.1.16. Amallarni Pirs strelrasi ({ )yordamida ifodalang:

1) inkor (°) 2) diz’yunksiya (v ); 2) implikasiya (—);
3) ekvivalentlik (<>); 4) Jegalkin yig’ndisi (+) ;
5) Sheffer shtrixi (]) ; 6) kon’yunksiya (.).

Yechim: 3) X y= (X=>y )y >X)=((X=Y)' v (y—>X)')'=
=(x=y)d (y—=x)'= (x'vy) Y (xvy)'=
dy) L (xdy)=((x4x) Ly) L (xd (yly)).



3.1.17. Tengkuchlilikni isbotlang:

1) xvy=(X—y)-y;

2) X y=(X—>Yy)&(y—>X);

3) X y=((XD)Y YD) YD)
4) Xv(y<>2)=(xXvy)(Xv),

5) X&(Y>2)=((X&Y) <> (x&2)) > X;
6) X> (Yo 2)=(X—> YY) (X—>2);

7 Xv(y—>z2)=(Xvy)—>(Xxvz);

8) X&(Yy > 2)=(X—>Y) > (X&2);

9) X—>(yvz)=(X—>Yy)v((x—2);

10) X>(Y&2)=(X—>Y)&(X—2);

11) X=>(y—=>2)=(x—>Yy)—> (x> 2).
Yechim: 11) X — (Y — z) =X"Vv Y’V Z endi 0’ng tomonini soddalashtiramiz:

X>yY)>X—>2)=X"vy)vX'vz)=xy'vXx'vz=
=(xvx'vz)(y'vx'v)=x'vy'vz

3.1.18. A va B formulalar ekvivalentligini tekshiring:

1) A=x®Yy-z-y—>x-z- (x4 y), B=(x-y=>(yy2))vx-z-2
2) A=(X®Y-2)>(X—=>(y—12)), B=x—>((y—>2)—>X);
3)A=(x-y—>z)v((x¢y)|z), B=((Xx>y-2)®Xcy)Vv(y—>X-2);

) A=(x=>(y=>(xe2)-xe (Y- 2vx-y)),
B=(x—>(y—>12)->X
5) A=((XI NV )N (y>2), B=((x|y) ¥ (¥]2))-(x—>(y—>2));
6) A=(xvy-2)=>((x=>Y)>((yv2)—>X), B=(x=>Yy)—>(y—X);
7 A=(x|y)>(y¥2) > (xD2)), B=X-y- 2D (x> 2);
8) A=(X-yvX-2)®((y>2z) > Xx-Yy), B=(X-y-z@®Y)®z;



9) A=(xvy)—=((y]|2) > (x> X-2)), B=X-yVv X=Xy —>2):

10) A=X—((X-y—>(X-z2—>Y))—>Y)-z, B=x-(y—>2);

11) A=((xvY)-2>((x2)®Y))-(x®Y)-2), B=(x>Y-2)-x>Y;

12) A=((xoY)>(x—>2)v(X®Yy-2), B=x<> (2> Y);

13) A=(xdy)v(xo2)|(Xx®Y-2), B=X-y-2vX>Z
14) A=x—>({(y—>2)—>vVy-2), B=(xv(X-y—>2)-(x®y-2);

15) A=((xvy)>y-2)v(yox-2)v(X=>(y > 2)), B=(x>y)vz
Yechim: 15) A= ((xvy)>y-2)v(y>Xx-2)v (x> (y > 7)) =

=((xvy)'vy-)v(y'vxz)v(x'v(yvz))=
=(xvy)(y'vzhyxX'vzhvx'vyvz=
=(xvy)zy(x'vzHvx'vyvz=
=(xzyvzy)X'vzh)vx'vyvz=
=xz'yvz'yx'vzyvx'vyvz=x'vyvz
B=(X—>Yy)vz=x'vyvz AvaB formulalar ekvivalent

3.1.19. Barcha muhim va soxta argumentlarni aniglang:
1) f(x®)=(10101010);

2) f(x%)=(10011001);

3) f(x3)=(00111100 );

4y f(x3)=(11110011);

50 f(x4)=(0101111101 011111);

6) f(x*)=(1100110000 110011 );

7) f (x4)=(1011010110 110101);

8) f(X2)=((X VX)X X%)®(X —=>X) (X, >X);
9) F(X2)=(X X, D(X = X)) => (X X X,);



10) f(%3)=((, 2 %) DX, = X)) D (X, > X,);

1) f(X3)=((4 VX, Xg) (X, =X - X)) = (X V X,);
12) (X3)=((x ¥ (%, X)) 064 x x)Nd (x1%,).

Yechim: 4) Berilgan f (X?3) funksiyaning giymatlar jadvalini tuzamiz:

X% [ % [ £
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1
Endi  f(X3) funksiyaga

tengkuchli bo’lgan g(YZ) funksiyani

guramiz.

Buning uchun qgiymatlar

jadvalidan X, soxta argument ustunini

va (Xl’XZ’l) satrlarni  o’chiramiz.

Natijada

bo’lamiz:

quyidagi

jadvalga ega

Funksiya qabul qilgan qiymatlarini
tagqoslab, X3 o’zgaruvchiga nisbatan

qo’shni funksiyalar orasidagi quyidagi
munosabatni ko’ramiz:

f (0,0,0)=f (0,0,1)=1,

f(0,1,0)=f (0,1,1)=1,

f (1,0,0)=f (1,0,1)=0,

f(1,1,0)=f (1,1,1)=1.
Bundan f (X, %, D)= f(x,X%,,0).

Ya’ni, f funksiyasi uchun X, argument

soxta ekan.
X % 1906%)
0 0 1
0 1 1
1 0 0
1 1 1




Funksiya gabul gilgan giymatlarini taqgoslaymiz: g(1,0)=0, g(1,1)=1 hamda

9(1,0)=0 va g(0,0)=1. Bundan *1'*; ikkala 0’zgaruvchi ham muhim ekanligi kelib
Say

chigadi. ( T (X°)=X —=X,)

3.1.20. Quyidagi f funksiyalari uchun X, argument soxta ekanligini ko’rsating;
1) f(X2)=(x,>X)-(,¥%); 2) F(X2)=(x X))V (X |X);

3) F(X3)=((x ®%) >X)-(Xy);

4) £(X3) = ((x v %, Xg) > (X = X - X)) (%, ¥ X))

5) (X%) = ((%, V%,V Xg) = (%, %)) D (X, = X)X,

vechim: 1) f(X2)=(X, > X)- (%, ¥ X)=(X, vX)(X,vX)'=

=(X, VX))V X) =X, V(X X)) =X,

f funksiyasini soddalashtirib, X, argument soxta ekanligi aniglandi.

3.1.21. Quyidagi shartlarni ganoatlantiruvchi barcha bul funksiyalarini sanab
o’ting:

1) 1 argumentli, O ni saglovchi;

2) 1 argumentli, 1 ni saglovchi;

3) 2 argumentli, O ni saglovchi;

4) 2 argumentli, 1 ni saglovchi;

5) 1 argumentli, ham 1 ni ham 0 ni saglovchi;

6) 2 argumentli, ham 1 ni ham 0 ni saglovchi;

7) 2 argumentli, 1 ni saglovchi ammo 0 ni saglamaydigan;

8) 2 argumentli, 0 ni saglovchi ammo 1 ni saglamaydigan;

3.1.22. Ishotlang:

1) 0 ni saglovchi bul funksiyalar superpozisiyasidan hosil bo’lgan funksiya yana 0
ni saglovchi funksiya bo’ladi.

2) 1 ni saqlovchi bul funksiyalar superpozisiyasidan hosil bo’lgan funksiya yana 1

ni saglovchi funksiya bo’ladi.



3.1.23. N argumentli barcha bul funksiyalari orasida 1 ni saglovchi funksiyalar
soni 0 ni saglovchi funksiyalar soniga tengligini isbotlang.

3.1.24. Amallarni implikasiya (—) va inkor (“)amallari yordamida ifodalang:

1) diz’yunksiya (Vv ); 2) kon’yunksiya (.) implikasiya (—);
3) ekvivalentlik (<>); 4) Jegalkin yig’ndisi (+) ;
5) Sheffer shtrixi (]) ; 6) Pirs strelrasi (V).

3.2. Ikkilamchi funksiyalar. Ikkilamchilik prinstipi.

f (X, X;,.., X)) funksiyaga ikki taraflama bo’lgan funksiyani topish uchun

f funksiyaning chinlik jadvalida hamma o’zgaruvchilarni ularning inkoriga
almashtirib, simmetrik mos ravishda joyini o’zgartirish kerak.
f*(XI’XZ’ ..... ,xn)zf(X1,X2, ..... ,Xn) funksiyaga f(X1’X21"'1Xn)

funksiyaning ikki taraflama funksiyasi deb aytiladi.

(X, % ,0x,) = f*(xl,xz, ..... , X)) = f(x1,X2,..... ,;n) munosabat
bajarilsa, u holda (X, X,,..., X,) ga 0’z-0’ziga ikki taraflama funksiya deb
aytiladi.

Misollar. 1. Mulohazalar algebrasining asosiy elementar funksiyalariga ikki

taraflama bo’lgan funksiyalarni toping.
1. f,(X) = X ga ikki taraflama funksiya f; (X) = X bo’ladi.
2. f,(X) = x ga ikki taraflama funksiya f, (x) = X bo’ladi.
3. f,(X,¥) = xy ga ikki taraflama funksiya f3* = XV Y bo’ladi.

4. T,(X,Y) =XV Y gaikki taraflama funksiya f; =X bo’ladi.

5. fs(x,y) =x—>y ga ikki taraflama funksiya f; =Y — X bo’ladi.

6. fs(X,¥) =X <>y ga ikki taraflama funksiya f; =X <> ¥ bo’ladi.

7.f:=1ga f, =0vafe=0ga f5 =1 bo’ladi.



2. f(X,¥,2) =XyVv yzVv Xz funksiyaning o’z-0’ziga ikki taraflama

funksiya ekanligini isbot giling.

f*(x,y,z):)_CJ_/V)_/EV)_CE:)_C)_/A)_/;/\)_C;:(xvy)(y\/z)(xvz):
=[xvy)yvxvyzl(xvz)=[yvyzvxz](xvz)=(yvxz)(xvz)=
=xyvyzvx(xVvz)z=XyVvyzvxz.

Demak, f(X,y,2)=f*(X,y,2) ekanligi uchun f o0’z-0’ziga ikki

taraflama funksiyadir.

: . : . 2"
N ta argumentli 0°z-0’ziga ikki taraflama funksiyalar soni 2 taga teng.
Muammoli masala va topshiriglar:

3.2.1. n ga shunday shart beringki, natijada R, (X(, Xy, X)) = X, + X, +...4+ X,
0’z-0’ziga ikki taraflama bo’lgan funksiya bo’lsin.

3.2.2. n argumentli o’z-o’ziga ikki taraflama bo’lgan funksiyalarning sonini
toping.

323. f=(xvyz)(xyvxz) va ¢=(xvy)ztvt funksiyalarga ikki taraflama
bo’lgan funksiyalarni toping.

3.2.4. Bir argumentli har bir bul funksiyasi uchun ikki taraflama bul funksiyasini
toping.

3.2.5. Ikki argumentli har bir bul funksiyasi uchun ikki taraflama bul
funksiyasini toping.

Yechish:  go*(X,y) = (go(x', ¥))' = 0" =1 = gas(X, »);

gr*(xy) = (9:(X, ¥)) = (£y) = X"vy" =x vy =g7(X, p);

g2*(xy) = (92X, ¥)) = (X' =y"))=x"" v y'=p’ v x=(r—x)= gui(X, y);
ga*(x,y) = (9a(X', ¥'))' = (X)'=x = ga(X, »);

3.2.6. Quyidagi bul funksiyalari uchun ikki taraflama funksiyasini toping. Ularni
MDNSH ko’rinishda ifodalang:



1) X'yzvxy'z'vxyz; 2) X'yzvX'yz'vxy'zvxy'z';
3) x(y +z) v (X'vyvz)— (xyz)),
4) (z— (xvy)'vx (y +2);
5) xyz + xy + xz + z;
6) X'yv(z—x)';
1) (z—>x)(x—>y);
8) x—(z—y) (x— (z—-Yy))
9) X'y'zvX'yZ'vxy'z'vXy'zvXyz;
10) xY'v yz vy'z'
11) (x'—z)'v (x—>2)y'.
Yechim: 11) f(x,y,2) = (x'— 2)'v(X— 2)y' deb belgilash kiritib,
f(x, y, z) funksiyaga ikki taraflama funksiyani topamiz:
.y, 7) = (f(x', Y, 7)) = (x=> Z)'v(x' = Z)y) =
(x— )X = Z)y) =(x = ) (X' = Z)'vy) =
X' vZ)((xvZ)'vy) =X vY)XZvy) =
=X (Xzvy)vzZ X'zvy') =xXzvXy'vz'Xzvzy =
=Xy'vX'zZvy'zZ.
3.2.7. Quyidagi bul funksiyalari bir-biriga ikki taraflama funksiya
ekanligini isbotlang:
Dxyz+yz+y+1, Xyz+xy+xz+x+y+1;
2)xy +xz+x+y+z xy+xz+x;
3)xyz +xy +z, xyz+xz+yz;
4)xy +yz+ X +Yy+z+l, Xy +yz+y+l;
S)xyz+xy+x+y xyz+xz+yz+x+y+z+1;
6) Xy + X +y + z+l, xy + z;

7) Xyz+ x+1, Xyz+xy+xz+yz+y+z,



8) Xy + yz+x+1, xy +yz+z+ 1,
Q)xyz+xy+xz+y+1, xyz+yz+x+y,;
10)xyz + X+ 2z, Xyz+xy +xz+yz+y,
1) yz+x+y, yz+x+1z
Yechim: 11) Berilgan funksiyaga ikki taraflama funksiyani topamiz
f(x,y,2)=yz+x+y va g(x,V,z)=yz+ x + zdeb olamiz:
oy, z) =7 +X +y) =y +x" +y +1=
=+ D+ D)+ (x+D)+(y+ D) +1l=yz+y+z+1+xtlty+
+1+ 1=yz + x+z.
Demak, bul funksiyalari bir-biriga ikki taraflama funksiya ekan.

3.2.8. Quyidagi bul funksiya ikki taraflama funksiyasining inkori bilan ustma-ust

tushishini isbotlang:

1) x(y + z+ 1) +yz;

2) X'yz' v Xy'z;

3) X'yz' v X'yZ v Xy'Z v Xy'z;

4) (x +z)(y + 1) + xy +yz;

S5)xy+xz+yz+x+y+z

6) Xyz v X'y'z";

7) XyzvXy'zv X'yz'v X'y'z'

8)((Xvyvz)—Yyz) vXyZ'vXY'Z;

9) (X + z+ |) y+ xz+ 1;

10) xy + xz +yz + x + 1,

11) xy + xz +yz + Z.

Yechim: 11) f(X,y, 2) =Xy + xz +yz + z. f(X, Yy, z) funksiya ikki taraflama
funksiyasini topamiz:

(X, y,2) =Y +X2'+y2'+2) =xy + X2'+y'2'+ 7' + | =

=(x +1)(y+1)+(x+1)(z+1)(z+1)+z+1+1=



=XYy+X+y+1+Xz+x+z+1+yz+y+z+1+7=Xy+xz+yz+z7+1=
=(xy+xz+yz+z)' =f'(x, Yy, 2).

Demak, f(x, y, z) funksiyaning inkori ikki taraflama funksiyaga teng kuchli
ekanligi isbotlandi. f*(x,y, z) =f' (x, Y, 2).

3.2.9. Barcha ikki argumentli 0’z-o0’ziga ikki taraflama bul funksiyalarini toping.
Ulardan nechtasi barcha argumentlarga bog’liq bo’ladi?

3.2.10. Quyidagi bul funksiyalari 0’z-0’ziga ikki taraflama ekanligini isbotlang;
1) X@—y)v (y—2);

2) X'yzZvxy'zvX'y'zvXx'y'z'

3) Xy vXzZvyz;

4) x'yvX'z'vyz

S5)xy+xz+yz+y+z

6) X'yz' vX'yzv Xyz'v Xyz;

1) X'Yy'zvX'yz'vxy'z' vxyz,

8) xz + (x + 7)(y+ 1);

9 x—=y)E—2) v vy)iz—2),

10) (X'vyv2)(X'vyvZ)(X'vy'vzZ)(X'vy'vZ);

11) xy'vxz'vy'z’.

Yechim: 11) f(x, y, 2) = xy'vXxz'vy'z'.

(X, y,2) = (x'yvX'zvyz)' = (xv))xvZ)y'vz) = (xvyzZ ) v (Y'v
vZ) =xy'vxZ'vy'Z'vy'z = xy'vxz' vy 'z =f(x, y, 2).

3.2.11. Quyidagi bul funksiyalaridan qaysilari 0’z-0’ziga ikki taraflama
ekanligini aniglang:

1) X'y'vx'z'vy'z';

2) X'yZvXy'zvXyz'

3) Xy + Xz + yz;

4) (X'v2)y'v (X'vy)z'vX'yz;



5) (k—p)+1)(z+1) vxy'z;

6) Xyz'vXy'zvX'yzvXxyz;

7) X'yZ' v X'yZ v Xy'Z' v Xyz' v Xyz;

8) (xvyvz)—xyz)vx(y + z+ 1);

9) xyzvXx'yz'vxy'z'vXx'y'z'

10) xyz'vxy'z'vX'yz'vXx'y'z';

11) (x + D) (y—z)'v (X + y)z

Yechim: 11) f(x,y,2) = (x+1)(y —2)'v (X +Yy)z
f(x,y,2) =(x +1)(p—2)'v (X +Y)2 =x'('vZ) v (xep)Z =

=X'yz'v (X' vy)(Xvy'))z =x'yz'v (Xy'vX'y)z = X'yz'vXy'Zv X'yZ.
*=(xy'zvxyz'vxy'z') = (X'vyvzZY(xvy'v2)(X'vyvz) =

=(X'vy)(Xvy'vz) =Xy vXZvXyvyz = XY'Z'vX'Y'ZvXY'ZvXYyZvXyZ'v

vXYZvXYyZvX'yz = X'Y'Z'vX'Yy'zZvX'yZvXyz'v Xyz.

3.2.12. Funksiyalarning giymatlar jadvali berilgan bo’lsa, ularga ikki taraflama

funksiyalarning giymatlarini toping:

x |y |z |1 [2) [3) [4 [5 [6) |[7) [8 [9 [10) [11)
0o |o|o|1|1lo[1][1]1]o0ofl0o|0]o0O
0o |1|1]1lo0flofo|1]1]o0o]o0]1]1
0 01|01 o0oflo0of[o0o[1]o0o]1|1]1
0 1101 1010|0011
1ololo 1o 11011100

ol 1]o]o]o o1 ]1]1 0| 1|1
110111 [o]oflo[11]1]0]o0
111 1]o]oflo[1lo[1]o0o|1]1]1




Yechim: 11)  f(X,,X,,..., X,) funksiyaga ikki taraflama bo’lgan funksiyani
topish uchun f funksiyaning chinlik jadvalida hamma o’zgaruvchilarni ularning
inkoriga almashtirib, simmetrik mos ravishda joyini o’zgartirish kerak.

f,,(01110100) funksiyaga ikki taraflama funksiya f;; = (01010001 ) ga teng.
3.2.13. 3.2.12 misolda berilgan funksiyalarning gaysi biri 0’z-o0’ziga ikki

taraflama funksiya bo’lishini aniglang:

Yechim: 11) f11(0111010]) * flz = (01010001 ) . Demak, 0’z-0’ziga ikki
taraflama emas.

3.2.14. O’z-0’ziga ikki taraflama uch argumentli bul funksiyalar soni nechta?

Bunday funksiyalarni toping va nechtasi barcha argumentlariga bog’liq bo’ladi?

3.2.15. Asosiy tengkuchlilik va ikki taraflama funksiyaning ta’rifidan foydalanib,

f funksiya g funksiyaga ikki taraflama yoki ikki taraflama emasligini aniglang:
1) f=x®y,g=xeV; 2) f=X|y,9=X¢y;

3) f=x—>Vy,g=xy, 4 f=xy—>z0=X-y-Z

5) f=(x=Y)>(y—>X), g=(x>y)-(y>);

6) f=xyvz g=x-(yv).

3.2.16. Quyidagi bul funksiyalariga ikki taraflama funksiyani toping va uni

soddalashtiring:
) f=(Xvyvz)-(y®z)vXx-y-z;
2 f=(xva->y)vy-zvx|yla)
f=(xd Y)Y (x> y-2));
4) f=(xvyv(y-z®N)z

3

N

5) f=(x-(y-zv0)<>(z-1vX-y)vy-z
f=(x42)®((xvYy) < (x4 (yv))):

3.2.17. To’rt argumentli 0’z-0’ziga ikki taraflama funksiyalarga misol keltiring.

6

N



3.2.18. n argumentli 0’z-0’ziga ikki taraflama funksiyalar sonini toping.

3.2.19. n argumentli funksiyaning ikki taraflama funksiyasi uning inkoriga teng

bo’lgan funksiyalar sonini toping. Ya'ni f uchun fr=f"

3.220. n argumentli o0’z-o’ziga ikki taraflama funksiyalardan barcha
argumentlari muhim bo’lganlarining sonini toping.

3.2.21. n argumentli o’z-o’ziga ikki taraflama funksiyalarning qiymatlar
jadvalida 0 va 1 lar soni o’zaro teng bo’lishini isbotlang.

3.2.22. N argumentli 0’°z-0’ziga ikki taraflama funksiyalarda O ni saglovchi

funksiyalar va 1 ni saqlovchi funksiyalar soni 0’zaro teng bo’lishini isbotlang.

3.3. Bul funksiyalarining o’zgaruvchilar bo’yicha yoyilmasi.
Mukammal diz’yunktiv normal shakl. Mukammal kon’yunktiv
normal shakl.
f (Xl’ X2 ""’Xn) funksiyani Xl’ X2 o’zgaruvchilari bo’yicha yoyilmasi
quyidagicha:
FOG Xy X ) =X F @ X0, X )V X T(0, X, X ) = XX, F AL XX ) Vv
VX L0, X, X ) PV XX, T (0L X, X )V X, F(0,0,%,,...,% ) }=

| distributivlik gonunini qo’llab gavslarni ochamiz|

= X%, F (L1 Xy, X )V X X T (L0, Xy, X )V XX, FOL Xy, X )V
vx_lx_zf(O,O,x3,...,xn). X =x1, X=X0 = Xx¢—x ning e —darajasi deb,

€1 € . . .
f (Xl’XZ""’Xn) = v 1X;2 f (el,ez,x3,...,xn) natija olinadi.
6162 cE
Misol:  f(XV,2)=(y<>XZ)—>YyZ X, Y o'zgaruvchilari bo’yicha
yoyilmasini toping. Yoyilma koeffisiyentlarini topamiz:

fll2)=112) 5lz=(0c2)>z2=2>7;



f(L0,2)=(01z) >0z=(1«<>2) >0=2—>0=1;
f(012)=(10z2)>1lz=(00)>z=1>2=1;
£(0,0,2)=(0<>0z) >0z=(1<>0)—>0=1.

Yoyilma koeffisiyentlarini formulaga qo’yamiz:
f(x,y,2)=(y <> xz) > yz =xyf (L1, 2) v xy f (L0,2) v xyf (01, z) v
vXYF(0,0,2)=Xy(z—> Z)VXYZV XYZV XY.

f(Xl’XZ""’Xn) funksiyani K ta (k < n) o’zgaruvchilari bo’yicha yoyilmasi

quyidagicha:
— 1y xk k

FOGXs 00X )=y kx1 X, 2. XK (8,8, 185 X 1o X ).
9192...ek€E

FOGXs 00X )=y xf1x§2...x§n- Mukammal diz’yunktiv normal
elez...eneEn

shakl. (MDNSh)

e (] €

FOGXaX )= A (XA VX2 VavXn)- Mukammal

e1e2...eneEn

kon’yunktiv normal shakl. (MKNSh)

Muammoli masala va topshiriglar:

3.3.1. Berilgan bul funksiyalarini a) X, o’zgaruvchisi bo’yicha yoyilmasini toping;

b) X, X, 0’zgaruvchilari bo’yicha yoyilmasini toping:
1) F(X2)=(x,>x)-(x ¥ %);

2) F(X2)=(x, <> x)Vv(X|X,);

3) F(X3)=((x ®X,) —>X)-(X3—>X,);



2) F(X3) = (X VX, Xg) > (X > X5 - X)) (%, 4 X,)

5) f(X3) = (X V%, v X5) = (%, X)) ® (X, = X)X
6) A=(xvy-2)>((x—>Y) > ((yv2) >X);

7) A=(x|y)>((y¥2) > (xD2));

8) A=(X-yvXx-2)®((y—>2) > Xx-Y);

9) A=(xvy)—>((y|2) > (x> X-2));

10) A=x—>((x-y—=>(x-z—>Yy)—>V)-Z

11) B=(X—>y-2)-x—>V.

3.3.2. Berilgan bul funksiyalarini MDNSh ga keltirib, ikki taraflama funksiyasini
toping:

1) f=(Xvyvd)-(y®z)vXx-y-z

2) f=(xv(->y)vy-zv(x|yl2);

3) f=(xdV)®((X|) (x> y-2));

2) f=(xvyv(y-z@&))iz

5) f=(x-(y-zv0) <> (z-1vX-y)Vvy-z

6) f=(xd2)@((xvy) e (x¥(yv));

7) A=x®y-z-y—>x-z- (X4 y);

8) A=(x®Yy-2)—>(X—>(y—>2));
NA=(X>Yy-2)D(XY))v(y—>X-2);
10) A=((x|y)¥(y2))- (x> (y—>2)).
11) A=(x>(y—>12))>x

3.3.3. Berilgan bul funksiyalarini MKNSh ga keltirib, ikki taraflama funksiyasini
toping:



1) F(X3)=XX VXX V(X —>X,X,);

2) f(X%)=(x %)V (%, D (%, > X,));

3) 1) =04 %,®%) (%X =),

) F(X3) =0V % v Xg) (X%, v X);

5) F(X3)=(X =>X)D(X|X,-%,);

6) A=(x—(y = (x>2)))- (x> (Y > (2v (x> Y)))),
7) A=((xvy)-z—> (x> 2)®Y))-(x®Y)-2);

8) A=((xY)—>(xX—>2))v(X®Yy-2);

9) A=(xdy)v(x2)|(x®y-2);
10) A:x—>((1—>z)—>y-2);

11) F(X3) =X %, —>X)- (X, = %) = X,).

3.3.4. Berilgan bul funksiyalarining MKNSh va MDNSh ni toping.

1) f(X®)=(10101010); 2) f(x®)=(10011001);

3) f(X3)=(00111100); 4) f(X*)=(0101111101 011111);

5) f(X4)=(1100110000 110011); 6) f (X*)=(1011010110110101);
7) f(X?)= (X VX)) = X - X,) @ (X, = X,)- (X, = X);

8) f(X2)=(X X, ®(X = X)) = (X <X X))

9) f(X3)=((x,—>Xp) D (X, = X5)) B (X, —>X,);

10) £ (X%) = ((% v %, Xg) (X, = X - X)) = (X v X,);

12) F(X3)=((x ¥ 05 1 %) ¥ 0%, ¥ O XNV (X [%,).

3.3.5. Berilgan diz’yunktiv normal shakldagi funksiyalarni mukammal diz’yunktiv

normal shaklga keltiring:



1) F(RE) =% X,V Xg;

2) F(X3)=X X,V X, Xg v X, - Xg;
3) F(R3) =X X, X3V X X,V Xg
4 (X=X % v X X, XV X
5) F(X3)=X VX, "X,V X Xs.

3.3.6. Berilgan kon’yunktiv normal shakldagi funksiyalarni mukammal
kon’yunktiv normal shaklga keltiring:

1) f(X3)=% (X VX);

2) F(X3)=(X VX,) (X2V %) Xg;

3) £ (F3) =04 v X v X;)- 0 v Xa)- (% v X,):
4) F(X3)=(X v X,V X3)- (X, V X,);

5) (X%) = (v X,)-(% v Xa)- (X, v X,).

3.3.7. 3.3.5. misolda berilgan diz’yunktiv normal shakldagi funksiyalarni

mukammal kon’yunktiv normal shaklga keltiring.

3.3.8. 3.3.6. misolda berilgan kon’yunktiv normal shakldagi funksiyalarni

mukammal diz’yunktiv normal shaklga keltiring.

3.3.9. 3.3.5. misolda berilgan diz’yunktiv normal shakldagi funksiyalarni X X,

o’zgaruvchilari bo’yicha yoyilmasini toping.

3.3.10. 3.3.6. misolda berilgan kon’yunktiv normal shakldagi funksiyalarni Xl’ X2

o’zgaruvchilari bo’yicha yoyilmasini toping.



3.4. Jegalkin ko’phadi. Funksiyalar sistemasining to’ligligi va yopiqligi.
Muhim yopiq sinflar.

X+ Y=x<>y. Mantiq algebrasidagi ko’paytma va 2 moduli bo’yicha
go’shish mantiq amallari uchun kommutativ, assostiativ va distributiv arifmetik
gonunlar o’z kuchini saglaydi.

Bul algebrasidagi asosiy mantiqiy amallarni kiritilgan arifmetik amallar

orgali quyidagicha ifodalash mumkin:
1. x=X+1: 2. XAY=XY: 3. XVY=Xy+X+VY:
4, X >y =Xy+Xx+1; 5. X y=x+Yy+1.

2 moduli bo’yicha qo’shish amalining ta’rifiga asosan X+ X =0 va XX =X

inl X, .....X; ta ko’rinishidagi ko’phad - Jegalkin ko’phadi
X, +x, +..+x, +a ko’rinishidagi funksiya - chizigli funksiya

n argumentli chizigli funksiyalar soni 2! ga teng va bir argumentli
funksiyalar doimo chizigli funksiya bo’ladi.

0<1 munosabati orqali {0,1} to’plamini tartiblashtiramiz. & =(¢; ..., &) va
B=(p.., B,) qiymatlar satri bo’lsin. & qiymatlar satri £ giymatlar satridan
shunda va fagat shundagina oldin keladi deb aytamiz, gachon o < £ yoki & va
S qiymatlar satri ustma-ust tushsa, u holda < £ shaklida yozamiz.

a=(a,,..a,)va p=(f,...0,) ixtiyoriy qiymatlar satri bo’lsin.
a<pdan  flag..a,)<f (B,..8,) bajarilishi kelib chigsa, u holda
f (X,1-.y X,) funksiya monoton funksiya deb aytiladi.

a=<pfdan f (,...,a,)>F (B,....B,) munosabat kelib chigsa, u holda

f (X,,-.., X;) nomonoton funksiya deb aytiladi.
Asosiy elementar mantigiy funksiyalardan 0, 1, x, Xy, XV Y funkstiyalar

monoton funkstiyalar bo’lib, X, X—>Y, X<y, X+ Y funksiyalar nomonoton
funkstiyalardir.

Monoton funkstiyalarning superpozistiyasidan hosil gilingan funksiya yana
monoton funksiya bo’ladi.



Agar mantiq algebrasining istalgan funksiyasini @ ={¢;....,9,}
sistemadagi funksiyalar superpozistiyasi orgali ifodalash mumkin bo’lsa, u holda F
ga to’liq funksiyalar sistemasi deb aytiladi.

Istalgan  funksiyani MKNSh yoki MDNSh ko’rinishida ifodalash
mumkinligidan {xy,xvy, i} funksiyalar sistemasining to’ligligi kelib chigadi.
{xy, x+V, 1} funksiyalar sistemasi ham to’liq bo’ladi, chunki istalgan funksiyani
Jegalkin ko’phadi ko’rinishiga keltirish mumkin.

Misol. Ushbi funksiyani Jegalkin ko’phadi ko’rinishida ifodalang:

F (X0, X0 X5) = (X [ X5) + (% A X5)
Yechish: Berilgan funksiya uchun noma‘lum koeffisientli
ko’phad ko’rinishidagi ifodasini izlaymiz:
F (X, X0, %) = (X | X))+ (X A X)) =a- X X, X3 +D- X X, +C- X X, +

+d-xX,X;+e-x, +f- X, +g-x,+h
Funksiyaning giymatlar jadvalida noma‘lum koeffisientlarni aniglaymiz:

XUL X2 X3 (% | Xp) + (X A Xg) | @ XXXy + 00X, X, +C- X X, +
+d- XX +e-x+f-X,+g:-X+h
0 |0 (O 1 h h=1
0 |0 |1 1 g+h g=0
0 |1 |0 1 f+h f=0
0 |1 |1 1 d+f+g+h d=0
1 (0 (0 1 e+h e=0
1 (0 |1 0 c+e+g+h c=1
1 1|0 0 b+e+f+h b=1
1 |1 |1 1 a+b+c+d+e+f+g+h =0




Jadvalning 4 va5- ustunlarini tenglashtirishdan hosil bo’lgan tenglamalar

(noma‘lum koeffisientlarga nisbatan) sistemasini yechib, 6- ustunni hosil
gilamiz. Demak, F(Xp, X5, X5) = (X, [ X5) + (Xg A X5) =% X, + X %5 +1

Misol. Quyidagi funksiyalar sistemasining to’liqligini isbotlang:

a) XY, ;; b) XVY, X; v)Xy,X+Vy,1;

g) XVvy; d)?_C;; i) X+y,xvy,1l;
j) X+y+1z,xy,0,1; z)x—>y,)_c; e) x—v,0.

Isbot. a). XV'Y :;9 , ya’ni diz’yunkstiya amalini kon’yunkstiya va inkor

amallari orqali ifodalash mumkin. Demak, { XY,x} funksiyalar sistemasi to’lig
bo’ladi.

b) Xy= X )_/ =X \/S/ ckanligi ma’lum. Demak, istalgan mantiqiy funksiyani

diz’yunkstiya va inkor amallari orgali ifodalasa bo’ladi. Shuning uchun { XVv'Y, )_C}
funksiyalar sistemasi to’liqdir.

v) Ixtiyoriy mantiq algebrasining funksiyasini yagona Jegalkin ko’phadi
ko’rinishiga keltirish mumkinligidan {XY,X+Y,1} funksiyalar sistemasining

to’ligligi kelib chigadi.
g) va d). Mantiq algebrasidagi istalgan funksiyani w(x,y)=X) va

@(X,y) = xV y Sheffer funksiyalari orqali ifodalash mumkin. Hagigatan ham,

)_c = (X, X)

xvy=xvy=0(xy)=p(e(XYy),0(XYy) Xy=p( X,y )=p(p(x x),o(y,Y))
asosiy mantigiy amallarni Sheffer funksiyasi orgali ifodalash mumkin. Demak,

{x_y }va {XV )} funksiyalar sistemasi to’liq bo’ladi.



). XVY=Xy+X+Yy bo’lganligi uchun XVY+(X+Yy)=Xy bo’ladi.
{XY,X+Y,1} to’liq sistema ekanligi v) punktida isbot gilingan edi, demak,
{X+Y,XVvY,1} sistema to’liqdir.

Misol. Quyidagi funksiyalar sistemasining to’liq emasligini

isbotlaylik:

a) )_c, 1;b) XY, XVY; v) x+y,Xx; g) XYV YZVXZ,J_C;

d) XYV yzv Xz 0,1.

a) X=X+1 ga teng. Demak, {X 1} sistemasidagi funksiyalar bir
argumentli funksiyalar bo’ladi. Bizga ma’lumki, bir argumentli funksiyalarning
superpozistiyasi natijasida hosil gilingan funksiya yana bir argumentli funksiya

bo’ladi. Natijada, bu sistemadagi funksiyalar orgali ko’p argumentli funksiyalarni

ifodalab bo’lmaydi. Shuning uchun { X ,1}} to’liq sistema emas.
b). {XY, xvy} sistemasidagi funksiyalarning ikkalasi ham monotondir.

Monoton funksiyalarning superpozistiyasi orgali hosil gilingan funksiya yana
monoton bo’lishini isbot gilgan edik. Demak, bu ikkala funksiyaning
superpozistiyasi orgali monoton bo’lmagan funksiyalarni ifodalash mumkin emas

va natijada, { XY, Xv Yy} sistema to’ligmas sistema bo’ladi.

v). {X+Y, X} cistemasidagi funksiyalar chizigli funksiyalardir. Shuning

uchun bu funksiyalar orqali chiziglimas funksiyalarni ifodalab bo’Imaydi. Demak,

{X+Y, x} funksiyalar sistemasi to’liq emas.

9). { XYV YZV XZ, x} sistemasidagi funksiyalar o’z-0’ziga ikkitaraflama
funksiyalardir. Bu funksiyalarning superpozistiyasidan hosil gilingan har ganday

funksiya ham o’z-0’ziga ikkitaraflama funksiya bo’ladi.

Demak, { XYV YZV XZ, x} funksiyalar sistemasi to’liq emas.



d). {XYV YZv Xz 0,1} sistemadagi funksiyalarning hammasi monoton
funksiyalar bo’ladi. Monoton emas funksiyalar bu sistemadagi funksiyalar orgali
ifodalanmaydi. Demak, { XYV YZ Vv XZ, 0, 1} sistema to’liq emas.

Funkstional yopiq sinflarga misollar:
1) bir argumentli funksiyalar;

2) hamma mantiq algebrasining funksiyalari;

3) L - chizigli funksiyalar;

4) S - 0’z-0’ziga ikkitaraflama funksiyalar;

5) M - monoton funksiyalar;

6) Py - nol giymatni saglovchi funksiyalar;

7) P, - bir giymatni saglovchi funksiyalar.

maksimal funkstional yopiq sinflar:  Py- nol saglovchi funksiyalar sinfi,

P, - bir saglovchi funksiyalar sinfi, M - monoton funksiyalar sinfi, S- o’z-

o’ziga ikkitaraflama funksiyalar sinfi, L - chizigli funksiyalar sinfi.

Muammoli masala va topshiriglar:
341.1) X—>Y<>Z;2) Xvyvivt;3) Xeoyeoz HXVYVZ,

5) XYV YZvV XZ; 6) XyE \4 X?Z \4 >_<yZ VvV XYZ formulalarni Jegalkin
ko’phadi ko’rinishiga keltiring.
3.4.2. Funksiyaning Jegalkin ko’phadi ko’rinishidagi ifodasi yagona ekanligini
isbotlang.
3.4.3. Chiziqli funksiyalarning qaysi birlari 0’z-o’ziga ikkitaraflama funksiya
bo’ladi?
3.44. XYV XZVv YZ=XY+ XZ+ YZ ekanligini isbot eting.
3.4.5. Jegalkin ko’phadi ko’rinishidagi funksiyaning hamma argumentlari soxta

argumentlar emasligini isbotlang.



3.4.6 Quyidagi bul funksiyalariga teng kuchli bo’lgan Jegalkin ko’pxadini
noma‘lum koeffisientli ko’phad usuli bilan toping:

1) x'(vz"vy'’z); 7) X(—z) v (xyvxy’ )(z+1);

2) (x— (y—z))(yz'—x); 8)x'vyvz’

3) (x+1)(y+1)z’vyz; Nxyz'v xyz'vx'yzvxy'zvxyz’
Nx'z'v (Xyvxy’)z, 10) xzv (X+2)yvx'z’;

5)xyzvxz’ 1) xz’v(xzvxz’ )yvxy'z’

6) (c'vyv)(xvyvz)(x'vy'vz’);
3.4.7. Tenglikning o’ng va chap tomoni Jegalkin ko’phadi ko’rinishiga keltirib,

quyidagilarning to’g’rilarini aniglang:

1) x—>(—2)=(x—y) — (x—2); 9) (k—2)(r—2))=((x v y)—2)
2) (xy—z)— (x—z)=xyz; 10) x>y =xyvx'y’
3) xy—z=(x—z)(y—z); 11) (x—y)—z=x—(y—2).

4) (xop)(xy’vy)=xy;

5) (xoy”) =xey;

6) z—>(Xvy)=(z—x)— (x—y);

1) xeoy=(xzeyz)((XV2) <(Y v 2));

8) Xy v (z—x) =x"—z’,

3.4.8. Quyidagi bul funksiyalarini Jegalkin ko’phadi ko’rinishini topib, qaysi biri
aynan chin -1, yoki aynan yolg’onligini -0 aniglang:
1) (—2) =((x—y) =(x—2));

2) x—(x'—y);

3) (x—y) =((x— (v—2)) = (x—2);

4) (x—y)—x) —x;

5) (x—(—x)) = (0 '—x") (x—));

6) (x—yz) =((x—y) —(x—2));

1) x'—=(x—y);



8) (x—(r—2))(x—p)(x—z);

9) (k=) =('—x))=(('—x)—=(x—y));

10) (x’v (—x))";

11) (XvYy)’ vx'yvX

3.4.9. Bir argumentli har bir bul funksiyasi chiziqli bo’lishini tekshiring.
3.4.10. Barcha ikki argumentli chizigli bul funksiyalarini toping.

3.4.11. n argumentli chizigli bul funksiyalari soni 2" ta ekanligini isbotlang.

3.4.12. Quyidagi barcha bul funksiyalari chizigli ekanligini isbotlang:
Dxyz'vxy'z’ vx'yzvXyz,

2) (Xvyv Z)—=xyz’) v (X+y)z;

3) (xyv xy)z’v (X+y)z;

4) (x+y)zv (x’y v Xy)z;

5) xyzv (X+z+1)y’'vxyz’;

6) (x'vyvz)—xyz) v (xzvxz')y;

1) x'yz' v x'yzvxyz’ v XYz,

8) x'(v’zvyz)v(y+2)X,

NXvy ' vZ)(Xvy'vz)x' vy vz)x'vy'vz))
10) xyz'v (x'vYvZ)—xpz) v X'y zZ;

11) xyzvxy'zvx'yz’vx'y’z’.

Yechim: 11) Xyzv Xy'z vX'yz'vX'y'2' = xz(yvy)vXZ'v(yv y)=xzvX'2'=

= xzv(X+1)(z+1) =xzv (x2+x+z+1)=xz(xz+x+2z+1)+xz+

XZ+X+z+1l=xz+Xz+XxX2+x2+XxX+z+1=x+2z+1.
3.4.13. Berilgan funksiyalardan qgaysi chizigli ekanligini tekshiring:
1) X'y'z' vX'y'zvX'yzvxyz'

2) X'y'Z'v X'yz'v Xyz'v Xyz;

3) (Xvyvz ) Xvy' vz X' vyvzZ) (X' vy'v2);

4) (xy—z)' v (X' vy )(Xvy)z



5)X(y + ) v((xvyvz) — xyz);

6) x'— (yvZz');

Xyzvxyz’'vxy 'z,

8) (x' =)' — 2

9) x'(yz'vyz) v (y+z+1)x;

10) (z" + x) = (x & xp")’

11) (Xvyvz) = xy’z) v (X'zvXZ' )yvxy'z'

Yechish:11)((x v yvz)—xyz) v (X'zv X2 )y vxy'Z'=((xvyvz)' vxy'z) v ((x+
+1)zvx(z+1)yvxyz" = XYZ'vxy'zvxy'z'v((xz+z) v (xz+x))y =
(X'vx)y'z'vxy'zv((xz + 2)(xz + X)+(xz + 2) + (X2 + X))y = y'z'vxy'zv (xz
X2+ + X2+ X2+ Z+ X))y =)(2 'V X)) vX+2)y =Y(Z'vX)(Z'vI)) v
(xy + yz7)+(x v Z)y'v(xy +yz) = (x2' + X + Z)y'v(xy +yz) = (xy'Z' +
Xy'+y'zZ) v Xy +yz) ==(Xyz + xy + xz2+ x+xy+x+yz+y+z+
Dvxy+yz)=(xyz+xz+yz+y+z+1) v(Xy +yz) = xyz + +xz+ yz
+ y + 7 +1+Xy+yz = Xyz + Xyz + Xyz + Xy + xyz + Xy + xyz + xzy +
YZ+yz + yz + yz + Xyz + Xz + y+z+1+xy = xyz + xy + xz +y + +z+1 -
chizigli emas.

3.4.14. Chizigli funksiyalar superpozisiyasidan hosil gilingan funksiya yana
chizigli bo’lishini isbotlang.

3.4.15. Quyidagilarni tagqoslang.

1) (0, 1, 0), (1, 0, 0); 7) (0, 1,0, 0), (0, 1,0,1);
2) (0, 1,1, 0), (0, 1,0, 1); 8) (1,0,0,1,0) (1,0,1,1,0);
3)(1,0,0,1), (1,01, 1); 9) (0,1,0,0,1)(0,1,0,1,0);
4) (1,1, 0), (1, 0, 0); 10) (1, 0, 1), (1, 0, 0);

5) (0, 1), (1, 0); 11) (0, 1, 1, 1) (0,1,0, 0).

6) (1,0, 0), (1,0, 1),

Yechim: 11) Berilgan to’plamlarning birinchi elementlarini tagqoslaymiz: 0=0.



Ikkinchi elementlarni tagqoslaymiz : 1=1. Uchinchisini 1~ 0 va nihoyat to’rtinchisi

1> 0. Shunday qilib, birinchi to’plamdagi elementlar yoki teng, yoki katta
bo’lganligi sabali (0,1, 1, 1) > (0,1,0, 0).

3.4.16. Bul funksiyalarining monotonligini isbotlang.

1) xyzv X'yzv xyz';

2) Xyz + xy + Xz;

3) Xy v XZvyz;

4) (Xxvyv)(xvy’'vz)(xvyvz);

5) Xyz +x+yz;

6) Xyz v (Xyz+xy);

) (Xvyv)(x'vyvz)(xv y'v)(xvyvz)(X'vy’'v 2)(xvy'vz');
8) X'y'zv Xxy'z'vX'yzv Xyz;

9) Xyzv Xzvyz;

10) xy+(x + y);

11) (xvyv2)(X'vyvz)(Xvy’'vz).

Yechim: 11) avval giymatlar jadvalini tuzamiz:

X y z f(x,y,2)
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1




Endi har bir giymatlar satrini va natijasini taggoslaymiz:000 < 001, 000 < 101,
000 < 010, 000 <110, 000 < 011, 000 < 100, 000 < 111, 001 < 011, 001 < 101,
001 < 111, 010 < 110, 010 < 111, 010 < 011, 011 < 111, 100 < 101, 100 < 110,
100< 111, 101<111, 110< 111, 011 < 111. Demak, berilgan funksiyamiz monoton
funksiya.

Berilgan funksiyani tagqoslashning yana bir usuli diagrammada tasvirlash
yordamida bajariladi. (chap tomonda o’zgaruvchilarning qiymatlari diagrammasi
tasvirlangan bo’lsa, o’ng tomonda funksiyaning qabul qilgan qiymatlari
diagrammasi tasvirlangan.) Ko’rinib turibdiki, o’zgaruvchilarning qiymatlari
pastdan yuqoriga o’sib borayapti va xuddi shunday funksiya gabul qilgan
giymatlar ham pastdan yuqoriga o’sib boradi. Demak, berilgan funksiyamiz

monoton funksiya.

111 1

001

000

3.4.17. Barcha uch o’zgaruvchili monoton funksiyalarni toping. Bunday
funksiyalar sonini aniglang.

3.4.18. To’rt 0’zgaruvchili monoton funksiyaga misol keltiring.

3.4.19. Quyidagi bul funksiyalaridan gaysilari monoton bo’lishini aniglang:
1) xyz;

2) (X +y)z+(x + 2)";

3) Xvyv)(X'vyvz)(xvyvz);

4) Xyz + Xz;

5) X'y'z' vX'yz'vzy'z' v xyz' v Xyz,

6) xy(z + 1) + z;



1) XyzZ'vxy'zv (Xy' + X' +y);

8) X' (y+2) v (X'vyvz) -xyz)vx ((y— 2) + 1);
9) xvyva)(X'vyvz)(Xvy vzZ)(X vy'vz);
10)xyz+xy +xz2+yz+x+y+z;

11) (Xvy)(X'vy)zvX'yzvxy'z'.

Yechim: 11) avval giymatlar jadvalini tuzamiz:

X y y4 F(x,y,2)
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

Endi har bir giymatlar satrini va natijasini taggoslaymiz: 000 < 001,
000 < 101, 001 < 101, ammo, f (001)=1, f (101)=0 bundan f (001) > f (101).
Demak, berilgan funksiyamiz nomonoton funksiya.

Diagramma usulida tekshirib ko’ramiz. (chap tomonda o’zgaruvchilarning
qiymatlari diagrammasi tasvirlangan bo’lsa, o’ng tomonda funksiyaning qabul
qilgan qiymatlari diagrammasi tasvirlangan.) Ko’rinib turibdiki,
o’zgaruvchilarning qiymatlari pastdan yuqoriga o’sib borayapti, ammo, funksiya
qabul qilgan qiymatlar o’zgaruvchan. Bu esa funksiya ta’rifga kora nomonoton

funksiya bo’lishini anglatadi.
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3.4.20. Asosiy elementar mantiqgiy funksiyalardan monoton funksiyalarni toping.
3.4.21. Asosiy elementar mantiqiy funksiyalardan nomonoton funksiyalarni toping.
3.4.22. Monoton funkstiyalarning superpozistiyasidan hosil gilingan funksiya yana
monoton funksiya bo’lishini isbotlang.

3.4.23. Monoton funksiyaning ikkitaraflama funksiyasi ham monoton bo’lishini
isbotlang.

3.4.24. Keltirilgan tasdiq to’g’rimi? Kamida ikkita muhim argumentdan iborat
bo’lgan chiziqli funksiya nomonoton funksiya bo’ladi.

3.4.25. Bir vagtda ham chizigli ham monoton funksiyalar mavjudmi? Agar mavjud
bo’lsa, bunday funksiyalarga misollar keltiring va ta’riflang.

3.4.26. Barcha ikki o’zgaruvchili elementar funksiyalarni Jegalkin ko’phadi
ko’rishida ifodalang.

3.4.27. Quyidagi funksiyalarni anigmas koeffisiyentlar usuli bilan Jegalkin
ko’phadi ko’rishiga keltiring:

1) f(X2)=(0100); 4) f(X3)=(01101001);

2) f(X3)=(10001110 ); 5) f (X3)=(00000111 );

3) f(X3)=(01100110 ):

3.4.28. Jegalkin ko’phadi ko’rishiga keltiring:

1) F(X2)=x (X, > X X,);

2) f(X2)=X (X, > X Xp);



3) F(X3)=(x ¥ %)%+ x);

) F(x%)=(x VX)) (¢ 04— X,));

5) F(X3) =% ¥ (4= %,) v X);

6) f(X3)=(x = (X, —X)) (X, =>X,)—=>X,);
) Yy, 2)=xvyv((x®(yt2)—>y-2);

8) f(xy.2)=((xe> )V 2)(y-2>(x®y-2));
9 f(XY,2)=(xvy-2)®(X-y > (x> Y-2));
10) f(xy,2)=(xvyvz)—>(X-y <> (X®y-2)).

3.4.29. A va B bul funksiyalarini Jegalkin ko’phadi ko’rinishiga keltirib,

ularning tengkuchliligini isbotlang:

1) A=X —(X,>X),B=(X > X) = (X = X,);

2) A=(x%,—>X) = (X, —>X),B=X VX,V Xg;

3) A=X "X, =X, B=(X = X)) (X, = X,);

8) A=X %V (6 —>X),B=X —>X;

5) A=(X —>X)(X, = X;),B=(X VX)) > X,;

6) A=X <> X,,B=(XX X X)((X VX)) <> (X, v X,));

3.4.30. Quyidagi funksiyalar sistemasi funkstional yopiq sinflar bo’lishini isbot
q"'”g-l) bir argumentli funksiyalar;

2) hamma mantiq algebrasining funksiyalari;
3) L - chizigli funksiyalar;

4) S - 0’z-0’ziga ikkitaraflama funksiyalar;
5) M - monoton funksiyalar;

6) Py - nul giymatni saglovchi funksiyalar;



7) P - bir giymatni saglovchi funksiyalar.

3.4.31. Agar ® ={@,,...,} va F ={f,...., f,} funkstional yopiq sinflar bo’Isa,

u holda ®F va CD*={(DI,...,(0:} lar ham funkstional yopiqg sinflar va
® UF ni funkstional yopiq sinf bo’lmasligini isbotlang.

3.4.32. Quyidagi maksimal funkstional yopiq P,,P,,S,L,M sinflarning birortasi
ikkinchisining gism to’plami bo’Imasligini isbotlang.

3.4.33. Har ganday shaxsiy funkstional yopiq sinf P,,F,S,L,M maksimal

funkstional yopiq sinflarning birortasining gism to’plami ekanligini isbotlang.
3.4.34. Nol saglamaydigan funksiya yoki nomonoton funksiya, yoki 0’z-o0’ziga
ikkitaraflama bo’Imagan funksiya ekanligini isbotlang.

3.4.35. Agar birtadan ortig muhim argumentga ega bo’lgan bul funksiyasi chizigli
finksiya bo’lsa, u holda u nomonoton funksiya bo’ladimi?

3.4.36. Ham chizigli ham monoton bul funksiyalari mavjudmi? Agar mavjud
bo’lsa, bunday funksiylarga misollar keltiring va tahlil qiling.

3.4.37.  Agar birtadan ortig muhim argumentga ega bo’lgan bul funksiyasi
monoton bo’lsa, u holda u 0’z-0’ziga ikki taraflama emasligi rostmi?

3.4.38. Ham o’z-0’ziga ikki taraflama ham monoton bul funksiyalari mavjudmi?
Agar mavjud bo’lsa, bunday funksiylarga misollar keltiring va tahlil qiling.

3.4.39. n argumentli barcha chizigli funksiyalarda 0 ni saglovchi funksiyalar va 1
ni saqlovchi funksiyalar soni 0’zaro teng bo’lishini isbotlang.

3.4.40. Agar bul funksiyasi chiziqli va monoton bo’lsa, unda u yoki 0 ni
saglamaydi yoki 1 ni saqlamaydi yoki o’z-o’ziga ikki taraflama bo’lishini

isbotlang.
3.4.41. Kamida ikkita muhim argumentga ega bo’lgan f (Xl, Xy, Xg, X4) funksiaya

0 ni saqlovchi, 0’z-0’ziga ikkki taraflama, chiziqli va f(L101)=1 bo’lsa, bu
funksiyani toping.

3.4.42. Quyidagi funksiyalar sistemasining to’ligligini isbotlang:



ng'yh o H{-)ry ndlk 10) {<,-, 0}
&Y {8 e
3y{~>'F 6 {0k 9) {+,-1;

Yechim: 5) Agar mantigiy amallarning barchasini {(—)",1} bilan ifodalab
bo’lsa, yoki biror to’liq funksiyalar sistemasiga keltirib bo’lsa, {(=)',3}t0’liq
funksiyalar sistemasi bo’ladi. X =(0v X)'=1—>X); xvy=(xYy') =
L=>xy) =0->@->x)"=y)); xy=xy'=(x->y)=
=(x—>@—Yy)) . { Vv, Hunksiyalar sistemasi to’ligligidan, {(—)',Z}ning
to’ligligi kelib chigadi.

3.4.43. Quyidagi funksiyalar sistemasining to’liq emasligini isbotlang:

1 { v H{+H'}h 7) {+-h 100 {'}
2) { -} 5) L'} 8) {,v, =} 11) {&'}
3) {_>’ V}1 6) {+’ V}1 9) {'1\/! — <_>}’

Yechim: 1) {,Vv} funksiyalarning har biri 0 ni saglaydi, yani 0-0=0,
Ov0=0. Bundan, 0 ni saqlovchi funksiyalar superpozisiyasidan hosil bo’lgan
funksiya yana 0 ni saglaydi. Biz bilamizki, hamma bul funksiyalar ham 0 ni
saglovchi emas. Demak, { v} funksiyalar sistemasi to’liq emas.

3.4.44. Quyidagi funksiyalar sistemasining to’ligligini tekshiring:

1) {,+} 5 {+1}; 7 {01} 10) {+,©};
2) {—,+}; 5) {,+0}; 8) {<,V,0}; 11) {+, v, }
3) {—1}; 6) {+0,1}; 9) {—,-0}; 12) {—,(«)'};
3.4.45. Quyidagi funksiyalar to’liq funksiyalar sistemasi bo’lishini isbotlang:
1) Xy, 7y (X+D)(y+D)(z +1);
2) (X+y+1)(z+D); 8) X'(y—>1");

3) XY7'vXy'z; 9) Z>(y+X2);



4) Xy—>17', 10) A+x)(y'+2)’
5) Xyz+1; 11) Xt'vyz'
6) Xy = (Xx—>12');

3.4.46. Quyidagi funksiyalar sistemasining to’ligligini tekshiring:

1) {xyvyz,0,1} N{ly—>x)(y'—2),01}
2) {xyv xzvyz,x'1} 8) {X+y+2z, X'}

3) XYV XZvyZ, x>y, X+ Y} 9) {xyv xzvyz,x},

2 {y - xz,0,1}; 10) {xyv xzv yz,0,1};

5) {X+y+2,Xxy, X'}, 11) {x+v,0,1};

6) {Xy+z,(xy)+z 1}, 12) {xy,0, 1};

Yechim: 1)-7) sitemalar to’lig. 8) sistemadagi ikkala funksiya ham chizigli
ekanligi va chizigli funksiyalar superpozitsiyasidan hosil bo’lgan funksiyalar ham
chiziqli bo’lishini inobatga olib, sistema to’liq emas degan xulosaga kelamiz; 9)
sistemadagi ikkala funksiya ham o’z-0’ziga ikki taraflama funksiya, sistema to’liq
emas degan xulosaga kelamiz; 10) sistemadagi uchala funksiya ham monoton,

sistema to’liq emas degan xulosaga kelamiz.

3.4.47. Agar F(fl, fg,---, fn) funksiyalar sistemasi to’liq bo’lsa, u holda shu

funksiyalar sisitemasiga ikki taraflama funksiya F~ (1, f "2, 1) ham to’lig
funksiyalar sistemasi bo’lishini isbotlang.

3.4.48. Quyida berilgan funksiyalar sinflaridan qaysi yopiq funksiyalar sinfi
bo’lishini aniglang:

1) bir argumentli funksiyalar; 2) ikki argumentli funksiyalar; 3) hamma mantiq
algebrasining funksiyalari; 4) o’z-o’ziga ikkitaraflama funksiyalar; 5) monoton
funksiyalar; 6) nol giymatni saglovchi funksiyalar; 7) nolni hamda birni saglovchi
funksiyalar; 8) bir giymatni saglovchi funksiyalar; 9) nol giymatni saqlovchi ammo

birni saglamaydigan funksiyalar; 10) chizigli funksiyalar.



Yechim: 9) nol giymatni saglovchi ammo birni saglamaydigan funksiyalar
funksional yopiq sinf bo’lish bo’lmasligini ko’rsatish uchun shunday misol
keltirish kerakki, shartni ganoatlantiruvchi funksiya superpozisiyasidan hosil

bo’lgan funksiya funksional yopiq sinf bo’lmasin: X+Y 0 ni saglaydi ammo 1 ni

saglamaydi. Endi uning superpozisiyasini ko’raylik : (X+Y)+2Z ni olsak, 0 ni
saglaydi va shu bilan birga 1 ni ham saglaydi. Demak, funksional yopiq sinf emas

ekan.
3.4.49. Py, P, M, S, L funkstional yopiq sinflar maksimal funkstional yopiq

sinflar bo’lishini isbotlang.
3450. By, P, M, S, L sinflardan birortasi ham boshgasining tarkibiga
kirmasligini isbotlang, ya’ni:
1) Po— P ning tarkibiga kirmaydi, P - FK ning tarkibiga kirmaydi;
2) P —S ning tarkibiga kirmaydi, S- R ning tarkibiga kirmaydi;
3) Po—L ning tarkibiga kKirmaydi, L-F ning tarkibiga kirmaydi;
4) P — M ning tarkibiga kirmaydi, M -F ning tarkibiga kirmaydi;
5) P -S ning tarkibiga kirmaydi, S _Plning tarkibiga kirmaydi;
6) P -L ning tarkibiga kirmaydi, L-F ning tarkibiga kirmaydi;
7) P -M ning tarkibiga kirmaydi, M -F ning tarkibiga kirmaydi;
8) S-M ning tarkibiga kirmaydi, M-S ning tarkibiga kirmaydi;
9) S—-L ning tarkibiga kirmaydi, L-S ning tarkibiga kirmaydi;
10) L-M ning tarkibiga kirmaydi, M -L ning tarkibiga kirmaydi.
Izoh: Har bir hol uchun shunday ikkita funksiya topish kerakki, bir funksiya
birinchi sinfga tegishli bo’lib, ikkinchi sinfga tegishli bo’lmasin. Keyingi funksiya
aksincha, ikkinchi sinfga tegishli bo’lib, birinchi sinfga tegishli bo’lmasin.
3451. Py, P, M, S, L sinflardan boshga maksimal funkstional yopig

sinflar bo’Imasligini isbotlang.



3.5. Post teoremasi.

Post teoremasi. ® ={@,....,@,} funksiyalar sistemasining to’ligligi uchun
bu sistemada P,, P, M, s, L maksimal funkstional yopiq sinflarning har biriga
kirmovchi kamida bitta funksiya mavjud bo’lishi etarli va zarur

Amalda birorta ® ={¢,,...,@,} sistemaning to’liq yoki to’liq emasligini

aniglash uchun Post jadvalidan foydalanadilar. Post jadvali quyidagi ko’rinishda
bo’ladi:

21

¢n—l

?n

Jadvalning xonalariga o’sha satrdagi funksiya funkstional yopiq sinflarning
elementi bo’lsa “+” ishora, bo’Imasa - ishorasi qo’yiladi.

O ={p,,..,9,} sistema to’liq funksiyalar sistemasi bo’lishi uchun, teoremaga
asosan, jadvalning har bir ustunida kamida bitta “-” ishorasi bo’lishi etarli va zarur.

O ={¢p,,..,9,} funksiyalar sistemasi to’liq bo’Imasligi uchun P,, P, M, S, L
maksimal funkstional yopiq sinflarning birortasining qism to’plami bo’lishi, ya’ni
Post jadvalining biror ustuni to’liq “+” ishoralaridan iborat bo’lishi kerak.

Misol. Quyidagi funksiyalar sistemalarining to’liq emasligini Post jadvali
orgali isbot gilaylik:
a) @, ={0,xy,x+y+2z};b) ©, ={L Xy, X+y+12z};

v) @, Z{J_C)_/V)_C;V)_/;}; g) ©,={0,1 x+Vy};
d) s ={0,1 xy}



a) P P S L M
0 + - - + +

Xy + + - - +

X+y+2z + + + + -

b) 1 - + - + +
Xy + + - - +

X+y+<7Z + + + + -

V) XyVXzvyz - - ¥ - -

) 0 + - - + +
1 - + - + +

X+Yy + - - + -

d) 0 + - - + +
1 - + - + +

Xy + + - - +

Muammoli masala va topshiriglar:

3.5.1. Quyidagi funksiyalar sistemasining to’liq emasligini Post teoremasi

yordamida isbotlang:

1) {. v} 4) {+'}; 7) {+ -} 10) {'};

2) {: -} 5){L'}; 8) {nv, =} 1) {e'h
3) {— v} 6) {+ v} 9) {,v, >0}



3.5.2. Quyidagi funksiyalar sistemasining to’ligligini Post teoremasi yordamida

tekshiring:

1) {,+}; 4) {+1}; 7) {-0,1}; 10) {+,» <o}
2) {—,+}; 5) {,+0}; 8) {<,Vv,0}; 11) {+, v, }
3) {—1}; 6){+01}; 9 {0} 12) {=, (<)}

3.5.3. Quyidagi funksiyalar to’liq funksiyalar sistemasi bo’lishini Post jadvali

yordamida isbotlang:

1) XYy'Z' 7) (x+D)(y+1)(z+1);
2) (X+y+1)(z+D); 8) X'(y—>1');

3) XYZ'VXY'Z, 9) 2> (Y +X2);

) Xy—>17' 10) A+x)(y'+2)"
5) XyzZ+1; 11) Xt'vyz.

6) Xy > (X—>2);

3.5.4. Quyidagi funksiyalar sistemasining to’ligligini Post jadvali yordamida

tekshiring :

1) {xyvyz01} N{ly—>x(y'—2), 0,1}
2y {xyv xzvyz,x1} 8) {X+y+1z x'}

3) {XyvXZvyz, x>y, X+ Y} 9) {xyv xzv yz,x},

4 {y - xz,0,1}; 10) {Xyv xzv yz,0,1};

5) {X+Y+2zxy, X} 11) {x+v,0,1}

6) IXy+z,(xy)+2 1} 12) {xy,0, 1},



4-BOB. MULOHAZALAR HISOBI

4.1. Hisob tushunchasi. Mulohazalar hisobi. Keltirib chigarish. Isbot
tushunchasi. Teorema tushunchasi. Mulohazalar hisobining aksiomalari.

Mulohazalar hisobida uch kategoriyali simvollardan iborat alfavit gabul
qgilinadi:

Birinchi kategoriya simvollari: X, Y, Z,...,; Xy, X5,.... Bu simvollarni
o’zgaruvchilar deb ataymiz.

Ikkinchi kategoriya simvollari: v, A, —, — . Bular mantiqgiy
bog’lovchilardir.

Uchinchi kategoriyaga gavs deb ataladigan ( , ) simvol Kiritiladi.

Mulohazalar hisobida boshga simvollar yo’q.

Mulohazalar hisobining aksiomalar tizimi XI aksiomadan iborat bo’lib, bular
to’rt guruhga bo’linadi.

Birinchi guruh aksiomalari:

L, X—>(y—>X).
, X=>(y—>12)>(X—>Yy)>XxX—>2).

Ikkinchi guruh aksiomalari:
I, XAY—>X

1, XAY —YV.
; (Z2—=>xX)=>(z—>y)—>(@—>xAY)).

Uchinchi guruh aksiomalari:
I, X—>XVvY.

I, y—>Xvy,
m; (x—2)>(y—>2 >xXvy—2).
To’rtinchi guruh aksiomalari:

vi (X—>y)—>(y—>x).



vV, X— X.

Vs X > X.
Keltirib chigarish goidasi
O’rniga Qo’yish qoidasi. A formuladagi X o’zgaruvchilar o’rniga B formulani

go’yish operastiyasi (jarayoni)ni o’rniga qo’yish qoidasi deb aytamiz va uni

B —A
quyidagi simvol bilan belgilaymiz: I(A) BBy, By
‘ G
X1+ X9 yeeer Xy
‘_A B

‘ ji(A) «agar A isbotlanuvchi formula bo’lsa, u vaqtda _[ (A) ham

X

X
isbotlanuvchi formula bo’ladi» deb o’qiladi.
Xulosa goidasi (modus ponens-MP). Agar A va A— B lar mulohazalar
hisobining isbotlanuvchi formulalari bo’lsa, u holda V ham isbotlanuvchi formula

-A; -A>B
-B

bo’ladi. Bu qoida quyidagicha sxematik ravishda yoziladi:

ALA A Jarva A - (A (A —>(.(A —>L)..) isbotlanuvchi

formulalar bo’lsa, u wvaqtda L ham isbotlanuvchi formula bo’ladi.

AL Ao |- ALA S (A 5 (A 5 (L (A, > ).)
L

Isbotlanuvchi formulalarni hosil etish jarayoniga isbotlash deb aytiladi.

1-Misol. |-A— A implikastiyaning refleksivligini isbotlash uchun ushbu
\—(x—>(y—>z))—>((x—>y)—>(x—>z))— I, aksiomadan foydalanamiz. Bu erda
X

_[ (I 2) o’rniga go’yishni bajarish natijasida

z

FX=> (X)) > (x> Y) > (x—>x) (D)



kelib chigadi. \—(x—>(y—>z))—>((x—>y)—>(x—>z)) - 1, aksioma va (1)

formulaga xulosa goidasini go’llab |- (X — Y) = (X > X) (2)formulani hosil

< <l

gilamiz. (2) formulaga nisbatan quyidagi o’rniga Qo’yishni (2)bajarish

natijasida ‘— (X =X) > (X —>X) (3) isbotlanuvchi formulaga ega bo’lamiz.

X—> X - 1V, aksioma va (3) formulaga nisbatan xulosa qoidasini qo’llash

natijasida \—X—> X (4) isbotlanuvchi formulaga kelamiz. Nihoyat (4)

formuladagi X o’zgaruvchi o’miga A formulani go’ysak |~A —> A ishotlanishi
kerak bo’lgan formula hosil bo’ladi.

2-misol. ‘—m — x Ay ekanligini isbotlang.

(z>x)>(z—>Yy) > (z—>XxAY))- ll; aksiomaga nis-batan ketma-ket

ikki marta o’rniga qo’yish usulini qo’llaymiz: avval X ni X gavakeyin Y ni y

ga almashtiramiz. Natijada quyidagi isbotlanuvchi formulaga ega bo’lamiz

Xvy

‘—(z S>X)o> (oY) > o> xAy). (B) _[ (5) o’rniga (o’yishni bajarib,

quyidagini hosil gilamiz ‘—((XV Y) 5> X) > (Xv Yy > YY) > (Xv Yy > XAY)).

(5a). Endi Xvy— X 6), XvYy —>9 (7) formulalarning isbotlanuvchi

ckanligini ko’rsatamiz. Buning uchun (X —> Y) —>(y—>x) - 1vy aksiomaga

XVy

nisbatan I (Vi) o’rniga qo’yishni bajaramiz.
y

Natijada ‘— (X—>xvy)—>(xXvy—>Xx) (8)formulaga ega bo’lamiz. (8) formula

va X—=>XVY - Ill; aksiomaga nisbatan xulosa qoidasini ishlatib, (6) ning



isbotlanuvchi formula ekanligiga ishonch hosil gilamiz. Xuddi shunday (7) ning
ham isbotlanuvchi formula ekanligini ko’rsatish mumkin.

(6) va (5) formulalarga xulosa qoidasini go’llasak,

[~ (xv'y > y) > (xvy—>xAY) (9) ishotlanuvchi formula kelib chigadi.

—XVYXAY

(7) va (9) formulalarga xulosa goidasini go’llab,

dastlabki formulaning isbotlanuvchi ekanligini hosil gilamiz.

AL Ay |- ALFA S (A, > (A (L (A, > L))
L

Sillogizm qoidasi: Agar A —> B va B—->C isbotlanuvchi formulalar bo’lsa,

-A—>B, |-B>C

uvaqgtda A — C formula ham isbotlanuvchi bo ’ladi. CASC
~A>

Kontrpozistiya qoidasi: Agar A — B isbotlanuvchi formula bo’lsa, u vaqtda

B — A ham isbotlanuvchi formula, ya’ni {_5%9 bo’ladi.
-B—> A

Ikki karralik inkorni tushirish goidasi
1) Agar A— E isbotlanuvchi formula bo’lsa, u vagtda A—> B ham
-A—> E
isbotlanuvchi bo’ladi. m

2) Agar A — B isbotlanuvchi formula bo’lsa, u vaqtda A — B formula

bo’ladi.

~AB
ham isbotlanuvchi, ya’ni 5

-A—>

Muammoli masala va topshiriglar:
4.4.1. Quyidagi ifodalarning qaysi birlari mulohazalar hisobining formulalari
bo’ladi:

1) (P, AP,) = (PVP,):;



2) (P, v P,) v (PP,)) = Py

3) (py = (P, v P3)) = Ps;

4) (p, > p) > (P, > P,) > Py);

5) (P, A (= Py) = (P, = Py);

6) (P, = P3) > ((P, = P3) > ((Py Vv P,) = P3));
7) (P = P) A (P = P3)) = (Py = (P, A P3));
8) (P A P) = (P v VD) & (VP v D).

4.1.2. Quyidagi formulalarning hamma gism formulalarini yozib chiging:

A=Xx—>yYA(XvY), B=(X<—>Y)V&Y),

C=(xoy)>(y—ot), D=xyvxzvyz.

1) X—=> (Y —>X); 2) avb—c;
3)a/\m; 4) X>YAZ;
5) XV YZ —>X; 6) X > YVXAY;

7 (X=X Ay = 2)) > (Xv z);
8) (x> ) > (x> y) > y).
Yechim: 8) (X > ¥) > (X > ¥) > Y).
X=>y) > (x> 3_/) - 9) - nolinchi chuqurlikdagi gismiy formula;
X — Y, (X— y) = Y — birinchi chuqurlikdagi gismiy formula;
X, Y, X = ¥, Y —ikkinchi chugurlikdagi gismiy formula.

413.L,=(A>B)>BvA,L=Av(A—>B) L,=Av(B—>C)

formulalar uchun quyidagi o’rniga go’yishlarning natijalarini yozing:



A—B B—>AAB,B

1)AIB(L1): 2) I(Lz); 3 (L),

AAB,AvB B,A AAAC,A
p [, 5 ) 4 [
AB A,B A,B.C

4.1.4. O’rniga (o’yish qoidasini go’llab, quyidagi formulalarning isbotlanuvchi

ekanligini isbotlang:
1) (A—>B)AB—B;

2) AAB—>AABVC;

3) (A>B)—>((C—>B)—>(AvC > B));

4 CvD—>CvD;
5)(AAB—(C—>BAC)) > ((AAB—>C)—>(AAB—>BAC)).
4.1.5. Quyidagi formulalardan qaysilari aksioma bo’lishini aniglang:
1) F>((F->F)=>F)—>(F—>(F—>F)—>(F->F)
2) F—>(-F—>06)—>F)
3) (G—H) > (F—>(G—H));
1) (-F—>G)>(-G—>—F),
5) (-F >—0) > ((-F >—6) > F)
6) —F —>(F—>—F);
7) G>F)>(G—>—F)>G),
8) (-G —>—F)—> (-G —>—F));
9) (F>G)—>(H—>G—F);
10) (G- (-F >F)>(G—>—F)—>G>F);
11) (-F »G)—>(F >G)) > (-F —G);
12) (=—F >—F) = ((~—F >F) >—F)

13) (F>(H—->F)>G->MH->F)>(F>H->F)>(F—>G—>H->F));



Yechim: 1) |,=(Xx—>(y—>2)) >((X—>Yy) > (X—2)) aksioma va o’rniga

qo’yish usuli yordamida isbotlanuvchi yoki aksioma ekanligini ko’rstamiz:

F’FTF(C) —(F > (F 5P > F) > ((F > (F>F) > (F >F).

X,y,Z
2) 1, =Xx—>(y —>X) aksioma va o’rniga qo’yish usuli yordamida

isbotlanuvchi yoki aksioma ekanligini ko’rstamiz:

Fﬁf?lel) _F - ((—F >G) > F).

X,y
4.1.6. O’rniga go’yish va xulosa qodalarini qo’llab, quyidagi formulalarning

isbotlanuvchi ekanligini aniglang:
1) AVA—-S A; 2) A> AAA;
3) AAB>BAA; 4 AvB —>BVA;

5) (A—>B) >(A>A): 6 A>A.
4.1.7. Keltirib chigarishning hosilaviy qoidalaridan foydalanib, quyidagi

formulalarning isbotlanuvchi ekanligini isbotlang:

1) AvB > AAB:; 2) A—>R;

3) (A—B) > (A— AvB); 4) F > A;

5) (A—>B) > (A= A); 6) ANASF;

7) (A>B)AB > A; 8) AAB—>AvVB.

4.1.8. Keltirib chigarishning hosilaviy goidalarini isbotlang:

A A
D-anB® 2 |-AavE’ N ASB!
-B -AAB -B

Y ASB



-A 8 “AnB ~AvB
‘—A, -B ‘—A—)K -A— A
10 | A58 1) % 12) — A
-A->B|-A>B -A—B,|-A—>B
13) i 14) X

4.19. O’miga qo’yish qoidasidan foydalanib quyidagi formulalarning
chigariluvchi ekanligini isbotlang:

1) | (A—B)—((4—B)V (B&C));

2) | ((A&B)—(C&D))—((C &D)—| (A&B));

3) F (C—AvB)—((C—BVv A)—(C—(4AVv B)&([BV A));

4) [ (A—B)—=((A—B)V (C=D));

5) [ (C=D)—((A—B)V (C—=D));

6)  (A—C)&(B—D)—(A—C),

7 (A—C)&(B—D)—(B—D);

8)  ((A—>B)—C)—((C—=D)—C)—((A—B) Vv (C=D)—0);

4.1.10. O’rniga qo’yish qoidasidan va xulosaga kelish qoidasidan foydalanib

quyidagi formulalarning chigariluvchi ekanligini isbotlang:
1) } BVB—B;
2) | c&D—D&C;
3) F B—>B&B;
4) FCvD—-DVC,
5) [ (A—=B)—(A—A4);

6) |—K—>K,



8) F (Av B)-B;

4.1.11. Hosilaviy chigarish qoidalaridan foydalanib, quyidagi formulalarning
chigariluvchi ekanligini isbotlang:

1) | AvB—(A&B);

2)  (A—B)—(A—AV B);

3) F (A—B)—(A—A);

4) b (A—>B)&B—A;

5) FA&A—B;

6) | A&B—(AvB);

)  (B—B)—(B—B);

8) F B—B;

4.112 Quyidagi misollar (MP) xulosa chigarish goidasi yordamida yechilgan

bo’lsa, W formulani toping:

H»F->MH->F), F>(H->F)>F->G—->MH->F)), W,
2) F>(G—->H), W, (F>G)—(F—->H)

3) W, (-G - —G) - ((—-G —>G) »G), (-G > —G) > G;

HF->G W, H->(F->G0),

5 G, G—>(F—>G), W,

6) W, (—F >-G)—>(—F—>G)—>F), (F—>G)—>F,;
NnG-oF, W, (G>—-F)—>(G-—>F);

W, Go>(-F->F)>(GC>—-F)>(G—->F)), (G>-F)=>(G—>F)
9) -G —>(F—>-G), (-GC—>(F—->-G)—->G, W,



-A; |-A>B
-B

Yechim:8) MP — xulosa chigarish goidasi

A=W, A->B=G—->(-F—->F)—>(GC—->—-F)—>G—>F)) va
B=(G —»>—F) > (G —F) ekanligi ko’rinib turibdi. Demak, A=(G—(—F —F))
bo’ladi.

-A; [-A—>B
-B

9) MP - xulosa chigarish goidasi

A=—G—>F—->-G), A—->B=(-G—>(F—>-G)—>G ckanligi ko’rinib
turibdi. Demak, B=W dan, B=W=G bo’ladi.
4.1.13. Quyidagi formulalar ketma-ketligi aksiomalardan keltirib chigarish usuli
bo’la oladimi? Agar bo’la olsa har bir ketma-ketlikni asoslang. Agar bo’la olmasa,
buni isbotlang:
1) 1) 6>(F-0),
(2) G—>(F—-G)—>G—>(G—(F-Q),
B) G->(G—>(F—>G)).
2) (1) (-G—>—-F)=>(-G—->F)—>G),
(2) —F —>(G—>—F),
) —F—>(-G—>F)—>0G).
3) () F>G—F),
(2) (F>(G—>F)—>(F—>G)—>(F—>F)),
(B) (F>G)—>(F—>F).
4) 1) (F>F)—>G—->((F—>F),
(2) F-F,
(3) G—>(F—>F).
5) (1) H->F)—>G—H->F)
(2) (H>F)>G->H->F)>F>(H->F)—>G—>(H->R)),
(3) F>(H—>F)>G—(H->F),

4) (F>(H->F)>G—->H-—>F)—>(F—>H->F)—>((F—>(G-—>(H->F)),



(®) (F>MH->F)—>(F—>G—(H->F),
(6) F—>(H—>F),
(7) F>(G—(H—>F)).
6) (1) -G—>-G,
(2) (-G—>-G)—>((-G—>G)—>0),
(3) (-G—0G)—G,

7) (1) G—>(—F—>0).

4.2. Dedukstiya teoremasi. Mos keltirib chigarish xagida lemma. To’liqlik
xaqgida Gyodel teoremasi.
Keltirib chigarish goidasi H vaw mulohazalar hisobining ikkita formulalar
majmuasi bo’lsin. H,W orgali bu majmualarning yig’indisini (birlashmasini)
belgilaymiz, ya’ni H,W =H UW . Agar W majmua bitta ¢ formuladan iborat

bo’lganda ham H U{C} birlashmani H,C ko’rinishda yozamiz.

Keltirib chigarishning asosiy goidalari:

H|- A H.C-A H[-C
L HWEA . HI- A
H,Cl-AW|-C H-C— A
1. WA V. HO-A
H,Cl-A
V. Dedukstiya teoremasi: m :

Umumlashgan dedukstiya teoremasi:

{C..C,...CH-A
[-C, > (C,(C, > ...(C, > A)..)°

H|- A H-B
VI. Kon’yunkstiyani kiritish qoidasi: H-AAB




H,A-C;H,B|-C
H,AvB|-C

VII. Diz’yunkstiyani kiritish qoidasi:

Muammoli masala va topshiriglar:

42.1. H formulalar majmuasidan ko’rsatilgan formulalarni Keltirib

chigarish mumkinligini ko’rsating:

1) H={A}-B—> A, 5 H={A—>B}-AAC >BAC.
2) Hz{A—)B,B—)C}{—A—)C; 7) Hz{A—)B}{—(C—)A)—)(C—)B);
3) H :{A—>C}{—E—>Z\; 8) H={A—B}-(B>C) > (A—>C):
4) H={A—B,B}-A: 9) H={A—> (B —>C)}-B—>(A—>C);
5) H ={A,A—> B}-B. 10) H={A—>B}-AvC »>BvC.

4.2.2. Umumlashgan deduksiya teoremasidan foydalanib, formulalarning
isbotlanuvchi ekanligini isbotlang:

1) (X—=>y) >y >2) > (x—>12);

2) (A—>B)—>(AvC >BvVvO):

3) (A>B)—>((C—>A) —>(C—>B)).

4.2.3. Mantiq qonunlarining to’g’riligini ko’rsating:

HX>(X>Y): 2 XVX: 3) XAY XV Y,

4.2.4. Shartlarni o’rin almashtirish, shartlarni qo’shish va shartlarni ajratish

goidalaridan foydalanib, berilganlarning to’g’riligini isbotlang:

) |-Xx—>(y > xAY):
2) |[-(A—>B)AB — A;

3) \—K—)(A—) B).



4.25. Quyidagi formula A=X VX, = X; va o’zgaruvchilarning 1)
(0,0,1); 2) (1,0,0) giymatlar satri berilgan. A formula va uning inkori A ni mos

formulalar majmuasidan keltirib chigaring.

4.2.6. Quyidagi formula A=>_(1VX2 —> X3 va o’zgaruvchilarning 1)
(1,1,1); 2) (1,0,1); 3) (0,1,0) giymatlar satri berilgan. A formula va uning inkori A

ni mos formulalar majmuasidan keltirib chigaring.

42.7. Quyidagi formula A=(XVY)—>XAZ va o’zgaruvchilarning
1) (1,0,0); 2) (0,1,1); 3) (0,1,0) giymatlar satri berilgan. A formula va uning inkori
A ni mos formulalar majmuasidan keltirib chigaring.

4.2.8. Umumlashgan dedukstiya teoremasidan foydalanib, quyidagi
formulalarni isbotlanuvchi ekanligini va ular mulohazalar algebrasida aynan
chin(tavtalogiya) formulalar ekanligini isbotlang:

X=>y) >y >2) > (x—>12),

X>y)—>XvzZ—o>yvi)

X=>y)=>(Z—=>X) > (@)

4.2.9. X, VX, = X, AX; formula X1, X2, X3, X4 0’zgaruvchilarning

(0,1,1,0) giymatlar satrida R o110 (X; Vv X_4 —> X, A X_3) =1 giymatga ega ekanligini

isbotlang.

4.2.10. H formulalar to’plamidan berilgan formulani chigariluvchi ekanligini

isbotlang:

1. H={A—B} | A&C—B&C;

2. H={A—B} | (C—A)—(C—B);
3. H={A—B} | (B—0)—(A—0);
4. H={A—(B—C)} | B—(A—0);
5. H={A—B} FAVC—BVC;



4.2.11. Deduksiya va umumlashgan deduksiya teoremalaridan foydalanib,

quyidagi gonunlarni isbotlang:
- (X=(y—2) = (Y= (x—2));
- (x—=(y—2)—>(x&y—2));

1
2
3. | (x&y—2))—>(x—(y—2));
4. [ x—=(x—=y);

5

- XV X

6. Fx&y—(XVY).

4.3. Mulohazalar hisobida yechilish, zidsizlik, to’liglilik va erkinlik

muammolari

Mulohazalar hisobi uchun yechilish muammaosi hal gilinuvchidir (yechiluvchidir).

Mulohazalar hisobining zidsizlik muammosi Agar mulohazalar hisobining
ixtiyoriy A va A formulalari bir paytda isbotlanuvchi formulalar bo’lolmasa, u
holda bunday mulohazalar hisobi ziddiyatsiz aksiomatik nazariya, aks holda esa
ziddiyatga ega bo’lgan aksiomatik nazariya deb ataladi.

Teorema. Mulohazalar hisobi ziddiyatsiz nazariyadir.
Mulohazalar hisobining to’liglilik muammosi. Mulohazalar hisobining
aksiomalar sistemasiga shu hisobning biror ixtiyoriy isbotlanmaydigan formulasini
yangi aksioma sifatida go’shishdan hosil bo’ladigan aksiomalar sistemasi
ziddiyatga ega bo’lgan mulohazalar hisobiga olib kelsa, bunday mulohazalar
hisobiga tor ma’nodagi to’liq aksiomatik nazariya deb aytiladi.

Har ganday aynan chin formulasi isbotlanuvchi formula bo’ladigan
mulohazalar hisobiga keng ma’nodagi to’liq aksiomatik nazariya deb aytiladi.

Agar A aksiomani mulohazalar hisobining golgan aksiomalaridan keltirib
chigarish mumkin bo’lmasa, u shu aksiomalar hisobining boshga aksiomalaridan

erkin aksioma deb ataladi.



Muammoli masala va topshiriglar:

4.3.1. Har ganday aksiomatik nazariyani asoslash uchun nechta muammolarni

ko’rib chigishga to’g’ri keladi?

4.3.2. A(X) va B(x) ixtiyoriy predikatlar bo’lsin. Quyidagi formulalarning gaysi

birlari A(X) — B (x) formulaga tengkuchli formula bo’ladi:

1) A(X) v B(X) 2) A(X) v BX)
3) A(X) > B(X) 4) B(x) > A(X)
5) A(X) A B(x) 6) A(X) A B(x)

7) B(x) > A(X)
4.3.3. Quyidagi tasdiglar (teoremalar)ning noto’g’riligini isbot giling:

1) «Agar funkstiya Xo nugtada uzluksiz bo’lsa, u holda u shu nugtada
differenstiallanuvchi bo’ladi».

2) «Agar sonli gatorning N-hadi nolga teng bo’lsa, u holda bu gator yaginlashuvchi
bo’ladi».

3) «Agar to’rtburchakning diagonallari teng bo’lsa, u holda bu to’rtburchak to’g’ri
burchakli bo’ladi».



SINOV TESTI

1. To’plamlar nazariyasi

1. Berilgan:U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3}, B={2,3,4,5}. AuUB-toping.
A){6,7,8,9}

B){0,1,9}

C){1,4,5}

D){1,2,3,4,5}

2. Berilgan:U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3}, B={2,3,4,5}. AnB -toping.
AX2,3}
B){1,5,7}

C){4,5}
D){0,1,2}

3. Berilgan:U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3}, B={2,3,4,5}. A\B -toping.
A)D

B){4,5}

CH1)

D){0,2,3,4,5,6,7,8,9}

4. Berilgan:U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3}, B={2,3,4,5}. A\B -toping.
A){2,3}

B){1}

C){1,2,3}

D){2,3,4,5}

5. Berilgan:U={0,1,2,3,4,5,6,7,8,9}, A={1,2,3}, B={2,3,4,5}. A\B -toping.
A){0,1,2,3,4,5}



B){6,7,8,9,}
C){0,2,3,4,5,6,7,8,9}
D){1,2,3,4,5}

6. A va B bo’sh bo’lmagan to’plamlar bo’Isin A#B u holda quyidagilardan
qaysi bo’sh to’plam bo’ladi?

A)AUB

B) AUB

C)AUB

D)AuA

7. A va B bo’sh bo’lmagan to’plamlar bo’lsin AcB u holda quyidagilardan gaysi
bo’sh to’plam bo’ladi?

A) A\ B

B)AUB

C)ANB

D) AUB

8. A va B bo’sh bo’Imagan to’plamlar bo’lsin AcB u holda quyidagilardan gaysi

universal to’plam bo’ladi?
A) A\ B

B)ANB

C)4\B

D)ANB

9. A va B bo’sh bo’Imagan to’plamlar bo’lsin AcB u holda quyidagilardan gaysi
universal to’plam bo’ladi?

A) (AnB)\B



B)4\B
C)B\ 4

D) (ANB)U A

10. A={a,b} va B={5,6}bo’lsa, AxB ni toping.

A){(5 a).(6,a),(5,b), (6,b)}
B){(a,5),(a,6), (b,5), (b,6)}
C){5.6,a,b}

D){a,b,5,6}

11. Berilgan:U={0,1,2,3,4,5,6,7,8,9},

A){6,7,8,9}
B){0,1,9}
C){1,4,5}
D){0,2,3,4,5}

12. Berilgan:U={0,1,2,3,4,5,6,7,8,9},

A){2,3}
B){1,5,7}
C){4,5}
D){0,1,2}

13. Berilgan:U={0,1,2,3,4,5,6,7,8,9},

A)D
B){4,5}

CH2)
D){0,2,3,4,5,6,7,8,9}

14. Berilgan:U={0,1,2,3,4,5,6,7,8,9},

AN3}

A={0,2,3},

A={0,2,3},

A={1,2,3},

A={1,2,3},

B={2,3,4,5}. AuB-toping.

B={2,3,4,5}. AnB -toping.

B={1,3,4,5}. A\B -toping.

B={3,4,5}. A\B -toping.



B){1}
C){1,2,3}
D){2,3,4,5}

15. Berilgan:U={0,1,2,3,4,5,6,7,8,9}, A={0,2,3}, B={2,3,4,5}. m—toping.
A){0,1,2,3,4,5}

B){6,7,8,9,}

C){1,2,3,4,5,6,7,8,9}

D){1,2,3,4,5}

16. A va B bo’sh bo’lmagan to’plamlar bo’lsin A#B u holda quyidagilardan gaysi
bo’sh to’plam bo’ladi?

A)AUB

B) AUB

C)AUB

D)BUB

17. A va B bo’sh bo’lmagan to’plamlar bo’lsin ASB u holda quyidagilardan gaysi
bo’sh to’plam bo’ladi?

A)B\ 4

B)AuUB

C)ANB

D) AUB

18. A va B bo’sh bo’lmagan to’plamlar bo’lsin ASB u holda quyidagilardan gaysi
universal to’plam bo’ladi?

A) B\ 4

B)ANB

C)A\B



D)ANnB

19. A va B bo’sh bo’lmagan to’plamlar bo’lsin ASB u holda quyidagilardan gaysi
universal to’plam bo’ladi?

A) (4N B)\B

B)4\B

C)B\4

D) (ANB)UB

20. Agar A={a,b} va B={5,6} bo’lsa, BxA ni toping.
A){(a.,5), (a.6), (b,5), (b,6)}

B){(5.a), (6, 2),(5,b), (6,b)}

C){5.6,a,b}

D){a,b,5,6}

21. Quyidagi tengliklardan qaysi biri noto‘g‘ri?
n A\B=A\(ANB)

B) A\B=A\(ANnB)

Q) AN(BNC)=(AnB)nC

D) (AnB)UA=A

22. Quyidagi tengliklardan gaysi biri noto‘g‘ri?
A) (AUuB)NA=B

B)AUB=BUA
C)AN(B\C)=(AnB)\C
D)Au(BUC)=(AuB)UC



23. To’rt elementli to’plamda nechta refleksiv binar munosabat mavjud
A)4096

B)512

C)32

D)64

24. Uch elementli to’plamda nechta simmetrik binar munosabat
A)64
B)32
C)48
D)16

25. To’rt elementli to’plamda nechta simmetrik binar munosabat mavjud
A)1024

B)21

C)2°

D)2048

Mulohazalar mantiqi

26. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar harorat noldan
yugori bo’lsa, unda muz eriydi va daraxt bo’lagi suzadi».

A)A—B

B)AAB

C)A<B

D)A—(BAC)

27. Berilgan mulohazani formula ko’rinishida ifodalang:«Son juft bo’ladi fagat va
fagat shunda, gachonki u ikkiga bo’linsa.
A)AB



B)A—B
C)AAB

28. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar uchburchakning
burchaklari har hil bolsa, u holda u na teng yonli va na teng tomonli bo’ladi».
A)—-A-B

B)AAB

C)A—(—BA—-C)

D)-A~—B

29. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar bugun imtihon
olinmasa, unda kinoga yoki parka boramany.

A)—(AAB)

B)—(AvB)

C)-(A—B)

D)A—(BVC)

30. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar havo quyoshli va
issig bo’lsa, unda insonninig kayfiyati yaxshi bo’ladi».

A)A—>(BvC)

B)—(AvB)

C)—(A<>B)

D)(AAB)—C

31. Berilgan mulohazani formula ko’rinishida ifodalang:« Agar uchburchakning
burchaklari orasida tenglari bolsa, u holda u teng yonli yoki teng tomonli bo’ladi».
A)AB

B)-AAB



D)A—(BvC)

32. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar talaba biletning
javobini bilmasa va ko’chirolmasa, u holda u ikki baho oladi».
A)(—Ar—B)—C

B)(AAB)—C

C)—Ar—B

D)A—(—BA—C)

33. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar dars bo’Imasa,
unda uyga boraman va dush gabul gilamany.

A)—(AAB)

B)A~>—B

C)—A—>(BAC)

D)-AvB

34. Berilgan mulohazani formula ko’rinishida ifodalang:« Son juft bo’Imaydi fagat
va fagat shunda, gachonki u ikkiga bo’linmasa.

A)—-A->—B

B)-A—B

C)—(AAB)

D)-AAB

35. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar to’rtburchakda teng
burchaklar mavjud bo’lsa, unda u kvadrat yoki to’g’ri burchakli to’rtburchak yoki
romb bo’ladi».

A)—AAB

B)A—(BvCvD)

C)A~—B



36. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar imtihon qoldirilsa,
unda bugun kinoga so’ng basseynga boramany.

A)(A-B)

B)AAB

C)AvB

D)A—(BAC)

37. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar ishlar yaxshi ketsa,
unda insonning kayfiyati yaxshi bo’ladi».

A)AVB

B)-A<B

C)B—C

D)A—>(BAC)

38. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar to’rtburchakning
tomonlari teng bo’lsa, unda u kvadrat yoki romby.

A)-AAB

B)A—(—BA—=C)

C)A—(BVC)

D)—(AAB)

39. Berilgan mulohazani formula ko’rinishida ifodalang:«Agar talaba bilet
javoblarini bilsa va qo’shimcha savollarga javob bersa, unda u besh baho oladi».
A)(AAB)—C

B)(AAB)—>C

C)—Ar—B

D)A—(—=BA—C)



40. Berilgan mulohazani formula ko’rinishida ifodalang: «Bugun tushlikda palov
bo’Imasa, somsa yeymany.

A)-AAB

B) -A—B

C)A—>(BvC)

D)—(AAB)

Mulohazalar algebrasi

41. Quyidagi mulohazalardan gaysi tavtologiya bo’ladi?
A)AVB

B)Av—A

C)A—B

D)A<B

42. Quyidagi mulohazalardan gaysi aynan yolg’on bo’ladi?
A)—(Av—A)

B)A-B

C)AvVB

D)AAB

43. Quyidagi mulohazalardan gaysi bajariluvchi bo’ladi?
A)AA—A

B)A—B

C)—(Ar—A)

D)—(Av—A)

44. Quyidagi mulohazalardan gaysi tavtologiya bo’ladi?
A)(AVB)AA



B)—|(A\/—|A)/\ (A\/—lA)

45.Quyidagi mulohazalardan gaysi aynan yolg’on bo’ladi?
A)AVB

B)AAB

C)A-B

D)AA—A

46. Quyidagi mulohazalardan gaysi tavtologiya bo’ladi?
A)A-B

B)AvB

C)AAB

D)(B—>—A)vB

47. Quyidagi mulohazalardan qaysi aynan yolg’on bo’ladi?
A)—(Av—-A)A (Av—A)

B)Av—A

C)AvVB

D)AAB

48. Quyidagi mulohazalardan gaysi bajariluvchi bo’ladi?
A)Ar—A

B)AVB

C)—(Av—-A)

D)A—A

49. Quyidagi mulohazalardan gaysi tavtologiya bo’ladi?



A)AVB
B)—(Av—A)
C)(A—>A)
D)A>—A

50.Quyidagi mulohazalardan gaysi aynan yolg’on bo’ladi?
A)Av—-A

B)(A—>A)

C)A—A

D)A—A

51.Quyidagi belgilar ketma-ketliklarining qaysi biri formula bo‘ladi?
A) ~(AvB)—>—-B )

B)(A—>B)-vB

C) (A< B)A-A)

D)(—B —>VvA)

52. Quyidagi belgilar ketma-ketliklarining qaysi biri formula bo‘ladi?
A) (B = (AAC) A—(AVC))

B) (A—>Vv(BACQC))

C)~(—>BvC) AA D)

D) (+(A—B)v—C))

53. Quyidagi belgilar ketma-ketliklarining qaysi biri formula bo‘lmaydi?
A)—(—BvC)AAD)

B) (A <> B)A—A)

C) («(BVC) A(Av D))



D)(A—>B)VvA)

54. Quyidagi belgilar ketma-ketliklarining qaysi biri formula bo‘lmaydi?
A)(BvC)AAD)

B) (+(BvC) A(Av D))

C)(=(BVvC)AA)

D) (BvC)A(Av—D))

55 F=(((AvB)A—C) — (AAB)) formulaning barcha gism formulalarini
yozing.

A) A B,C,—C,(AvB), (AAB), ((AvB)A—-C), F.

B) A B,C,(AvB), (AvB)A—C), F.

C) A B,C,—C,(Av B), (AAB), (Av B) A—C).

D) AB,C, (AAB), (AvB)A—C), F.

56. Quyidagi ikki o‘zgaruvchili formula o‘zgaruvchilar gqiymatlarining nechta
tanlanmasida 1 giymat gabul giladi? (A — (B — (AAB)))

A)l

B)3

C)2

D)4

57. Quyidagi ikki o‘zgaruvchili formula o‘zgaruvchilar qiymatlarining nechta
tanlanmasida 1 giymat gabul giladi? ((((Av —B) — B) A(—AV B))

A)l

B)2

C)3

D)4



58 (((A ——B) v C) AB) uch o‘zgaruvchili giymatlarining nechta tanlanmasida 1

giymat gabul giladi?
A)4
B)3
)1
D)8

59. Quyidagi ikki o‘zgaruvchili formula o‘zgaruvchilar qiymatlarining nechta
tanlamasida 0 giymat gabul giladi? (P —(Q — (P AQ)))

A)2

B)O

C)4

D)1

60. ((Pv—Q)AR) —(PAQ)) uch o‘zgaruvchili formula o‘zgaruvchilar
giymatlarining nechta tanlamasida 0 qiymat gabul giladi?

A)l

B)3

C)8

D)2

61. Quyidagi ikki o‘zgaruvchili formulalarning gaysi biri keltirilgan formula?
A) (Av B)

B) (A—B)

C)—~(AvB)

D)—(AAB)

62. Quyidagi ikki o‘zgaruvchili formulalarning qaysi biri keltirilgan formula?



A) (Av—B)A—C
B) (A——B)
C)—~(AAB)—>C
D) ~«(Ar—B)

63. Quyidagi uch o‘zgaruvchili formulalarning qaysi biri keltirilgan formula?
A) (<(AvVB)vC)

B) (~(AAB)vC)

C)(A—>B)vC)

D) (-AAB)v—C)

64. Quyidagi uch o‘zgaruvchili formulalarning qaysi biri keltirilgan formula?
A) (FAAB) v (=C A—B))

B) (FAAB)v—~(-C A—B))

C) (FAAB) = (—=C A—B))

D) (-AAB) v (—C ——B))

65. Quyidagi formulalarning qaysi biri DNF bo‘ladi?
A) (FAAB) Vv (—=C ~A—B))
B) (-AAB) v (—C ——B))
C)(-A—B)v(-C —>-B))

D) («(—=AAB) v —(—C A—B))

66. Quyidagi formulalarning qaysi biri DNF bo‘ladi?
A) (B—>-A)

B) (AAB)Vv(AA—B)

C)(A<>B)

D) ((AvB)AC)



67. Quyidagi formulalarning qaysi biri KNF bo‘ladi?
A)(-AvBvO)

B) (-A—B)v(-C—-B))

C) (-AAB) v (-C —>—B))

D) («(-AAB)v—C)

68. Quyidagi ikki o‘zgaruvchili formulalarning qaysi biri KNF bo‘ladi?
A) (B—>—A)

B) (Av—B)A(=AVC)

C)—-(AAB)

D) ((AvB)A—C v A)

69. Quyidagi ikki o‘zgaruvchili formulaning MDNFida nechta xad bor?
(A—>(B—>(AAB)))

A)2

B)4

)1

D)3

70. Quyidagi ikki o‘zgaruvchili formulaning MKNFida nechta xad bor?
(Pv—-Q)—=>QA(=PvQ))

A)5

B)4

C)2

D)3

71. X<>y =0 tenglamani yeching

A) 10),(0,1)



B) (0,1)
c) (L0)
D) (L1)

79 X— y =0 tenglamani yeching
A (0.1

B) (L1)

C) (1.0)

D) (0,0)

73 (1—>X) =y =0 tenglamani yeching
A) @11
B) (0D
C) (0.0)
D) @0)

74. Qaysi funksiya bilan X-Y funksiya ustma-ust tushadi?
A) xvy
B)xvy
C)xvy

D) xvy

75 XVy= X tenglamani yeching
A) (0.3
B) (0.0)
C) 1.0



D)@y

Bul funksiyalari

76. Quyidagi bul funksiyalaridan gaysi kon’yunktiv normal shaklda berilgan
(KNF)?
A) (XAYAZ)V(XAZ)

B) (XVvy)AX

C) (XAY)AX
D) (XvyVvZ)A(XvZ)

77. Quyidagi bul funksiyalaridan gaysi kon’yunktiv normal shaklda berilgan
(KNF)?

A VARV

B)(YV DA (R 2)

C)(yvI)a(XvI)

D) (yvZ)A(Xv2)

78. Quyidagi bul funksiyalaridan gaysi kon’yunktiv normal shaklda berilgan
(KNF)?
A) (xvY)VZ)A(XvI)

B)(YVZI)A(XV2Z)
C)(YyVD)A(RVZIVY)
D)(yvZ)A(XvZ)

79. Quyidagi bul funksiyalaridan qaysi kon’yunktiv normal shaklda berilgan
(KNF)?

A)(YVZIVX)A(XVZ)



B) (XAYVZ)A(XvZ)

C)(yvI)a(XvI)
D) (XvyVvZ)A(XvZ)

80. Quyidagi bul funksiyalaridan gaysi kon’yunktiv normal shaklda berilgan
(KNF)?

A)(YVZAX)A(XVI)

B)(XvYyVI)A(XvI)

C)(YVI)A(XVYAZ)

D) (XA YV Z)A(XvZ)

81. Quyidagi bul funksiyalaridan gaysi diz’yunktiv normal shaklda berilgan
(DNF)?
A)(XVYAZ)V(XAZ)

B) (XV ) A X

C) (XA Y) A X
D) (XAYAZ)V(XAZ)

82. Quyidagi bul funksiyalaridan qaysi diz’yunktiv normal shaklda berilgan
(DNF)?

A) (YVIZ)A(XVIZ)

B) (YVZ)A(XVZ)

C)(YyvZ)A(XvI)
D)(YAZ)V(XAZ)

83. Quyidagi bul funksiyalaridan qaysi diz’yunktiv normal shaklda berilgan?
A)(YVI)A(XvzZ)



B) (va)/\()_(vm)
C) (YA D)V (XA 2)

D) (YVZ)A(XVvI)

84. Quyidagi bul funksiyalaridan qaysi diz’yunktiv normal shaklda berilgan ?
A)(YyvZvX)A(XvI)

B) XAYAZ)V(XAZ)

C)(yvIi)a(Xv)
D)(XvYyVIZ)A(Xv2)

85. Quyidagi bul funksiyalaridan gaysi diz’yunktiv normal shaklda berilgan?
A)(YAZAX)V(XAZ)

B)(YVZIVX)A(XVI)
C)(YVI)A(XVYATZ)
D)(XAYVZ)A(Xv2)

86. Bul funksiyalaridan gaysi YOKI-EMAS amallari yordamida berilgan?

A) X A Xy V(X A X3)
B) (xv y)A(XvY)
C)(xny)®1

87. Bul funksiyalaridan gaysi VA-EMAS amallari yordamida berilgan?

A) XA (XAY)
By x®y®z®1

C) (X A Xp) v (X A X3)



D) (% Vv X2) A (% v X3)

88. Bul funksiyalaridan qaysi Jegalkin yig’indi ko’rinishida berilgan?

A)(XVY)VXAY

B)(XAY)VXAY
C)XA(XVY)
D) XAy®z®1

89. Bul funksiyalaridan gaysi YOKI-EMAS amallari yordamida berilgan?
A)XA(YVZ)vYA(zvX)

B)Xv(Yvz)vy
C)XAy®z®1

D)(XAY)VXAY

90. Bul funksiyalaridan gaysi VA-EMAS amallari yordamida berilgan?
A XOyDzd1

B) XAZ)AXAY
C) RV Y)vXAY

D) (% v Xo) A (X% v X3)

91. Bul funksiyalaridan gaysi Jegalkin yig’indi ko’rinishida berilgan?

A)XAYAZVXAY
B)(XVv y)A(XVvY)vX
C)(XVvy)vXAay
D)XAYAZOXAYy®L

92. Bul funksiyalaridan gaysi YOKI-EMAS amallari yordamida berilgan?



A)xv (X v Y)
B) XA (X V)
C)(YyAZ)V(XAYAZ)
D) (Xv y)A(xVY)

93. Bul funksiyalaridan gaysi VA-EMAS amallari yordamida berilgan?
A) X A X3V X

B) XA (XAY)

C)xAyAz@®xay®l

D) XA (X V)

94. Bul funksiyalaridan qaysi Jegalkin yig’indi ko’rinishida berilgan?
A)xry@z@1

B)(XAY)VXAY

C) (XvY)
D) Yy A(XVY) VX

95. Bul funksiyalaridan gaysi YOKI-EMAS amallari yordamida berilgan?
A)YAZVXAY

B)(XAYy)®@Yy

C) X1V Xy

96. Bul funksiyalaridan gaysi YOKI-EMAS amallari yordamida berilgan?
A) XV X v (Xp A Xg)

B) (xvy)A(xvY)



C)(xry)@1

97. Bul funksiyalaridan gaysi VA-EMAS amallari yordamida berilgan?

A)x/\(x/\y)
B)X®y®z

C) (X AX2) Vv (% A X)

D) (% v X3) A (3% v X3)

98. Bul funksiyalaridan qaysi Jegalkin yig’indi ko’rinishida berilgan?

A)(XVY)VXAY

B) (xAy)vxAay

C)xA(XvY)
D)xay®1

99. Bul funksiyalaridan gaysi YOKI-EMAS amallari yordamida berilgan?

A)(YVvZ)vyna(zvX)

B)XVv(Yyvz)vy
C)XAy®Yy

D)(Xvy)vXAy

100. Bul funksiyalaridan gaysi VA-EMAS amallari yordamida berilgan?
A Yy®zdl

B) (XAZ)AXAY

C)(XAY)VXAY

D) (% v X)) A (% v X))



101. Birni saqlovchi ikki o‘zgaruvchili funksiyalar soni gancha?
A)8

B)16

C)32

D)4

102. Quyidagi funksiyalarni gaysi biri x —y ga funksiyaga qo‘shma buladi?
A) x-y

B)x-y

C)xvy

D) )_(vy

103. Quyidagi funksiyalarni Qaysi xv y ga funksiyaga qo‘shma buladi?.
A) x-y

B)x-y

C)xvy

D)ngl

104. Uch o‘zgaruvchili chizigli funksiyalar soni gancha?.
A) 4
B)16
C)64
D)18

105. To‘rt o‘zgaruvchili chiziqli funksiyalar soni gancha?.
A) 64
B)32



C)22
D)18

106. Qaysi to‘plamda nolni saglovchi funksiyalar to‘g‘ri ko’rsatilgan?.

A)X, Y, X+Y, x+l
B)Xvy, X—Yy
C) Xy, XV

D)>_<+y, Y+X, X+VY

107. Qaysi to‘plamda birni saqlovchi funksiyalar to‘g‘ri ko’rsatilgan?.

A)X Y, X+Y, x+1
B)X+Y, X, ¥

C)X-Y, XY
D)x+§/, X,y

108. Qaysi to‘plamda monoton funksiyalar to‘g‘ri ko’rsatilgan?

A)X-Y, XVvYy, Xy

B)>_<, X—Yy
O)X, Xy
D) x+Yy, X

109. Qaysi to‘plamda chizigli funksiyalar to‘g‘ri ko’rsatilgan?.

x|

A)X+Y, Xx+Y, (x<>y),
B) X-Y, XVYy

C)>_<, X—>Y



D)X-y, X<y, X+Y

110. To‘ligmas funksiyalar sistemasini ko’rsating?
A ey x|

B){X—) Y, 0}

o) {xvy|
ofron

111. Qaysi funksiya bilan x funksiya ustma-ust tushadi?.
A){x+1}

B) X-X

C)x

D) {x—y}

112. Qaysi tenglik o‘rinli?.
A)X+Yy= X+ y+1
B)x+y= XV 9

C)x+y= X+ §/+1

D) X+Y=XvYy

113. Qaysi funksiya bilan m funksiya ustma-ust tushadi?
A (x+D)(y+D)+1

B)X Y

C)(x+1)-y+1



D)x-y+1

114. Qaysi funksiya bilan x —y funksiya ustma-ust tushadi?
A) Xy +X+1

B) X-y

C)xy+1

D) Xy + X

115. Qaysi funksiya bilan X +Y funksiya ustma-ust tushadi?

A) (X< y)
B)X Y

C)x+y+1

D))Evy

116. Qaysi funksiya bilan x { y-Pirs strelkasi funksiya ustma-ust tushadi?
A) xvy

B) x>y

C) x-y

D) x-y

117. Qaysi tenglik munosabati o‘rinli?
A) X=X/ X

B) X=X—>Y

C)x=x+X

D)x=x+y



118. Quyidagi qaysi tenglik munosabati o‘rinli?
A)xy =(x1y) I (xIy)

B)x-y:;<+l
CO)X-y=x—>Yy
D)X-y=XvYy

119. Quyidagi qaysi tenglik munosabati o‘rinli?.
A)x—>y=xI(yly)

B) x—>y:x\/§/
C)x—>y:x-§/

D)X —>y=xy

120. Quyidagi qaysi tenglik munosabati o‘rinli?
A)xvy=(x+1) (y+1)+1

B)X\/y:x-_y
C)Xvy=X—>Yy

D) xv y:;<+§/

121. Quyidagi qaysi tenglik munosabati o‘rinli?
A)xvy=(x+1) (y+1)+1

B)xvy=x-y

C)xvy=x—>y

D)xv y=x+y

122. Qaysi funksiya x <>y funksiyaga teng?
A)x+y



B)xvy
C)xvy
D)xvy

123. Qaysi Bul funksiyalar sistemasi to‘liq?
A -

B){+ -}

O o}

D){. v}

124. Qaysi Bul funksiyalar sistemasi to‘liq?
A){+ - Lo}

B) 1 )
C){+}
D) {o}

125. Nol va birni saqlovchi uch o‘zgaruvchili funksiyalar soni gancha?
A)64

B)16

C)128

D)256

126. O°ziga 0‘zi gqo‘shma uch o‘zgaruvchili funksiyalar soni gancha?
A)16
B)64
C)36
D)23



127. Uch o‘zgaruvchili Bul funksiyalar soni gancha?
A)256

B)32

C)64

D)128

128. Nolni saglovchi uch o°zgaruvchili funksiyalar soni gancha?
A)128

B)32

C)64

D)256

Mulohazalar hisobi

129. Quyidagi formulalarning gaysi biri L nazariyasining teoremasi emas.
A)—(A——A)

B A->A

C)—A—>A

D)A—>—A

130. Quyidagi formulalarning gaysi biri L nazariyasining teoremasi emas.
A) (A>B)—>(B—>A)

B)-A—(A—B)

C)(—B »—-A) > (A—B)

D)A—>—A

131. Quyidagi formulalarning gaysi biri L nazariyasining teoremasi emas.
A) (A—>B) > (-A——B)
B)(A— (—B —>—(A— B)))



C)—B—>B

D) (—B - —A) > (A— B)

132. Quyidagilardan qaysi mulohazalar hisobining formulasi bo’ladi?
A) (P v P,) v (P1P2)) = P
B) (Pu(P, V P3)) = Ps

C) (P, = P,) > (P, = P,) > Py)
D) (pl A= pz) _>(p2 _>E)1)

133. Mulohazalar hisobining ikkinchi guruh aksiomalariga kirmagan formulani
toping.

A) XAY = X

B) XAY =Y.

C)(z>X)>(z—>y) > (zAxAY))

D) (z—>X)>((z—>Yy) > (z—>xAY))

134. Mulohazalar hisobining uchinchi guruh aksiomalariga kirmagan formulani
toping.

A Yy—>XVY

B) XAY =Y.

CO)(x—>2)>{(y—>2)>(XVvy—>2)

D) X—>XVY.

135. Mulohazalar hisobining to’rtinchi guruh aksiomalariga kirmagan formulani
toping.

A) X =X,

B) X = X.



C) (X—>y)—>(y—>X).
D) X—>XVY.

136. Quyidagi berilgan formulalardan o’rniga qo’yish formulasini toping.

A - A
A) & C) “&e 5
=) - [
gy A FAE D) AL A= ALFA o (A > (A o (A, > L))

-B L

137. Quyidagi berilgan formulalardan bir vaqtda o’rniga qo’yish formulasini

toping.
A A
A) B C) " B.B,.5,
[ (A) - J»

A A B D) AL A= AL A S (A > (A > ((A, > 1))
- L

138. Quyidagi berilgan formulalardan xulosa goidasi formulasini toping.

-A - A
A) B C) " B.B,..5,
-f ) - ™
) A A B D) AL Ay |- AA S (B = (Ag > (A, > L)1)

-L



139. Quyidagi berilgan formulalardan murakkab xulosa qoidasi formulasini toping.

A —-A
A) e C) BB ..B
= (®) - [

A A B D)k%}&wkaﬁﬁfﬂ%—ﬂ%a@uy%uq»
-B |_L

140. Quyidagi berilgan formulalardan kontropozisiya goidasi formulasini toping.

-A—>B, |-B->C —
-A->C ‘—B—)A
‘—A—)E ‘—X—)B
B) D)
-A—>B -A—>B



JAVOBLAR:

1.To’plamalr nazariyasi
1.1. 1D)noto’g’ri 2)to’g’ri 3)to’g’ri 4)noto’g’ri 5)noto’g’ri 6)to’g’ri
7)to’g’ri 8) noto’g’ri 9)noto’g’ri 10) to’g’ri 11) noto’g’ri  12) to’g’ri.
1.2. 1)4 2)4 3)0 40 51 6)1.
1.3. 1) noto’g’ri  2) to’g’ri 3) noto’g’ri 4) to’g’ri  5) to’g’ri  6) noto’g’ri
7)to’g’ri 8) noto’g’ri 9) to’g’ri 10) to’g’ri.
1.4. 1)to’g’ri  2)noto’g’ri  3) noto’g’ri  4) to’g’ri 5)to’g’ri  6) noto’g’ri
7) noto’g’ri 8) noto’g’ri  9) to’g’ri  10) to’g’ri  11) to’g’ri  12) noto’g’ri 13)
noto’g’ri 14) noto’g’ri 15) noto’g’ri 16) to’g’ri
L5 ANB={4,6}, AUB={234568}, CAD={4}, B®C={257},
A={12,78}, BNnD={1,35,6,7,8}, AUBUC ={4,6},
(A-B)uU(C-D)={356,7,8}, 2"n2°=({4},{6}.{4.6}),
2° - 2% = ({1}, {12}, {14}, {1,2,4}).
1.7. D) M,AM,, 2) M,~nM, "M, 4) (M, "M,)\ M,
1.9. Bajariladi: 6), 8), 10), 12), 13), 14), 16), 17).
1.10. 2) yutish qonuni: 4) 4(4 U B) = A4 U AB = 4B,
6) A-4B=4-B |A—B=AB|- formuladan foydalanamiz, A— AB= AAB =
A(AUB)=AAUAB=AB=A-B.
8) AU(B-A)=AU(BA)=(AUB)(AUA)=AUB;
100 A®(A®B)=B; |A®B= ABUAB| - formuladan foydalanamiz,
A®(A®B)=A® (ABU AB) = A(AB U AB) U A(ABU AB)== ABUAB =B.
12)AUB=(A®B)UAB;(A®B)UAB=ABUABU AB =

—~AUAB=AUB:

14) AQ B= AB U AB=(AUB)(AUB) = 4B U (4B):



16) ABU AB= A(BUB) = 4:
18) A®§:AJI:3UZ§=ABUZZ_3:zBuZZ_3=Z®B=ABu(AuB).

1.15.2) A/Bn(CuD)={0,25,6,89}; 4) (AUBUC)ND ={3,6,9};

6) (AUBUC)~D={389}; 8) (AUBUC)~D={680}

1.16. 2) A/IBN(CuUD)={-4,-3-2,3,4,5}; 4) (AUBUC)ND={145);

6) (AuBUC)ND={-21}; 8) (AuBUC)ND={14,5}.
(4=BC:;
Eg D; - B
B =CD.
C c D; {C:A:U
N — =
A=CDC=CD=CA=C=U B=D
B=D
XcZcW,
X=7
118. 1))’ =W =%_W
XuYcZuW, o
C®DcA, Ac CD,
7) 1BUDS AUC, _ B-CcA
A-DcC-B. AcCuD.
1.19. 1) X =C-B 2) X=(C-AUB

1.21. Noto’g’ri: 4), 6).

1.22.1){1, 3,5} ={1, 3,5, 1}; 4) {a, b, c}= {{a}, {b}, {c}}
2) {11, 13} = {{11, 13}}; 5) {{a, b}, c}={a, {b, c}}
3){a,b,c}={a b, a,c}; 6) {xeR22<x<3}=0.



1.24.2) (AUB)N(AUB)N(AUB)=(ANB)U(ANB)U(ANB) =
=§m(ﬂu A)u(z\m B) :gu(z\m B) =BUA HARARA=0

6) (AUBUC)N(ANBNC)N(AUC)=(ANANBANC)U

UBNANBNC)U(CANANBANC)N(AUC)=(AUC).
1.26. 6 nafar talabalar kimyo va biologiya to'garaklarga gatnashadilar. 12 nafar
talabalar fagat kimyo to'garagiga gatnashadilar.
1.27. a) lkkala sport turiga giziqgan talabalar soni kamida 5ra. b) Kamida bitta
sport turiga giziggan o'quvchilar soni 25ta bo'lishi mumkin.
1.29. PMIda 40 talaba bor. Ularning 11tasi fagat Delphini o’rganadi.
1.31. 22ta 1.32.16 kun.
1.33. Uchala tadbirda 46 ta Kostromaliklar bo’lgan.
1.34. 2 tatalaba ortigcha.
2.16. ha2.17. ha 2.18. ha 2.19. ha 2.20. ha.
2.21. v0={<1;2>; <2;2>; <1;1>},0-1={<1;2>, <1;3>, <2;2>, <3;2>, <3;3>}.
2.22. Domt= Imt={1,2}, refleksiv, simmetrik, antisim-metrik, tranzitiv.
2.23. Domt={1}, Imt={5}, antirefleksiv, antisimmetrik, tranzitiv.
2.24. Domt=Imt={1,2,3,4,5} simmetrik, tranzitiv.
2.25. Domt=Im={1,2,4,5} antirefleksiv, simmetrik.
2.26. Domt=Imt=N refleksiv.
2.27. Domt={1,4,9,...,n?,...} Imt=N antirefleksiv.
2.28. Domt=N, Imt=N\{1} antirefleksiv, antisimmetrik, tranzitiv, bog"li.
2.29. Imt=N\M;, Domt=N antirefleksiv, antisimmetrik.
2.30. Domt=Imt=N antirefleksiv, simmetrik tranzitiv.
2.31. Domt=Imt=N refleksiv, simmetrik,tranzitiv.
2.32.Mavjud.Masalan. t={<1,1>,<2,2>,<4,2>,<8,3>}cM;oxMyp.
2.33.1, 2%-1, 2°-1, 2"-1.
2.34. Domt={9,10}, Imt={1,2} antirefleksiv, antisimmetrik, tranzitiv.
2.35. Domt={1,2,3,4} Imt={1,4,9} antisimmetrik.



2.36. Domt=Imt={2,3,4,6} antirefleksiv, simmetrik.

2.37. Domt={1,2,3} Imt=Mjo\{1} antirefleksiv, antisimmetrik, trnazitiv.

2.38. 11={<1,1><1,2>,<3,2><3,3>}. 2.39. c’!=0.

2.40. p1={<2,1>,<3,1>,<3,2>}.

241. 1o ={<1,1><1,3><2,3>}; ot={<1,2>, <2,4>}; 1*={<1,1>}, o*={<1,3>,
<2,4>}. 2.42.tc ={<1,1>, <1,3>, <2,3>}.

2.43. o1={<1,2>,<2,4>}. 2.44.1*={<1,1>}.

2.45. 62={<1,3><2,4>}.

2.Mulohazalar algebrasi

1.1. Bo’ladi:1), 3), 5), 10, 12),13).

1.2.1) yog’on 2) chin. 1.3. 1) chin 2) yolg’on.

1.4. 1) 33 soni 7 ga qoldigsiz bo’linmaydi; 2) 255>258; 3) AABC - to’g’ri
burchakli uchburchak emas; 4) Stol — og emas; 5) Barcha tub sonlar, juft son
bo’ladi; 6) ABCD to’rtburchak romb emas.

1.5. Formula bo’la oladi; 3), 6), 7), 12).

1.6. Formulalar soni: 1) 8; 2) 12; 3) 5; 4) 9; 5) 10; 6) 10; 7) 7; 8) 19; 9) 14; 10) 22.
1.7. Qism formulalar soni berilgan formulani hisoblaganda: 1) 11; 2) 8; 3) 9; 4) 7; 5)
8;6)8;7)11;8)11;9) 7, 10) 9.

1.8. Quyidagi formulalarning chinlik jadvallarini tuzing: 1) (x&y) Vv z;

N
5
<

(x&y) V z;
0
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1.9. 1) bajariluvchi; 2) bajariluvchi; 3) bajariluvchi; 4) tavtologiya;, 5) aynan
yolg’on; 6) bajariluvchi; 7) bajariluvchi; 10) bajariluvchi.

1.10. 1) —(P — —P) formula chin bo’lishi uchun P ——P formula yolg’on bo’lishi
kerak, implikasiya ta’rifidan, P=1 qiymatni qabul qilishi kerak.

2) implikasiya ta’rifidan, P—Q chin va Q—P yolg’on giymatni qabul qilsa
(P> Q) > (Q —»P) formula yolg’on qiymatni qabul qgiladi. 2-gismdan fagatgina Q
chin va P yo’g’on bo’lgandagina berilgan formula yolg’on qiymatni gabul giladi.
Demak, F(P,Q)=1 bo’lishi ucun, F(1,1)=F(1,0)=F(0,0)=1.

3) F(1,0,1)=F(1,0,0)= F(0,0,1).

4) F(1,1,1)=F(1,1,0)= F(1,0,0)= F(0,1,1)=F(0,1,0)= F(0,0,1)= F(0,0,0)=1.

5 F(1,1,1)=F(1,1,0)= F(0,1,1)=F(0,1,0)= F(0,0,1)= F(0,0,0)=1.

6) F(1,1,1)=F(1,1,0)=F(1,0,1)=F(1,0,0)=F(0,1,1)=F(0,1,0)=F(0,0,1)=F(0,0,0)=1
— tavtologiya.

7) F(1,1,1)=F(1,1,0)=F(1,0,1)=F(1,0,0)=F(0,1,1)=F(0,1,0)=F(0,0,1)=F(0,0,0)=1 —
tavtologiya.

8) F(1,1,1)=F(1,1,0)= F(1,0,1)= F(1,0,0)= F(0,1,1) =F(0,1,0) = F(0,0,1)=1.

9) aynan yolg’on formula;

10) F(1,1,1)=F(1,1,0)=F(1,0,1)=F(1,0,0)=F(0,1,1)=F(0,1,0)=F(0,0,1)=F(0,0,0)=1 —
tavtologiya.

1.11. 1) (X > (Y AZ)) > (=Y > —=X)) > =Y formula yolg’on bo’lishi uchun
implikasiya ta’rifidan (X => (Y AZ)) > (=Y —>—X))chin va —Y yolg’on
bo’lishi kerak. Bundan Y=1 bo’lishini aniglaymiz. (X = AZ)) = (=Y —>—X))
chin bo’lishini ko’rish uchun teskari isbotdan foydalanamiz. Implikasiya ta’rifidan
(X > AZ)chin va (=Y ->—X)yolg’on bo’lishi kerak. Y=1 ekanligidan
(=Y > —=X) yolg’on bo’lmasligi aniqlanadi. Demak,
(X > AZ)) > (=Y >—=X)) formula tavtologiya ekan. F(1,1,1)=F(1,1,0)=
F(0,1,1)=F(0,1,0=0. 2) (XVvY)VvZ)—>({(XVY)A(XVvZ) formula yolg’on



bo’lishi uchun implikasiya ta’rifidan (X vY)vZchin va (XVY)A(XV2Z)
yolg’on bo’lishi kerak. (X VvY)vZ chin bo’lishi uchun X,Y,Z —propozisional
o’zgaruvchilardan kamida birtasi 1 bo’lishi kerak, ammo 2-shartdan X =1.
F(0,0,0) =F(0,0,1)=F(0,1,0)=F(0,1,1)=0.
3) F(0,1,1)=0. 5) F(1,0)= F(0,0)=0. 6) F(1,0,1)=F(1,0,0)=0.
7) F(1,0)=0. 8) F(1,0,1)=0. 9) F(1,1,0)=0.
113. 1.B—A=0; 2.(AAB)—>(AVB)=1;3B—A=0;
4B—A=1; 5. (A—>B)—>A=0; 6B—-A=1;
7.A=0; 8. B=1; 9.B—A=0;
100A->B=0; 11.A—B=1; 12(A—B)A(A—B)=1.
1.14. 1), 2), 3), 4), 5), 7)-ha yetarli; 6)-yetarli emas.
1.15. 1) ha; 2) yo’q; 3) ha; 4) yo’q; 5) yo'q; 6) ha; 7) ha; 8) ha; 9) yo'q; 10) yo'q;

11) yo’q.
1.16. 1), 2), 3)- formula bo’Imaydi; 4), 5), 6)- formula bo’ladi.
1.17.1) ((A—B) — B); 2) (Av(BAQ));
3) (A—>((BAC)V A)) <> B); 4) (A<>(B—(BVv(CAA));
%) (X vY)—>—=X)—2Z); 6) (=X = (Y v—=X))—>Y);
N (XvY)vZ)—>(XVv2)); 8) (X >Y)—>2Z)—>—X);
9) (XVvY)>2Z2)—>X); 10) (X =>Y)—> (Y A2));
11) (X A=Y) > (X AY)); 12) (X A=Y) v Z) > (Z AY)).
1.18.1) (A—>B)vCAD; 2) AABV(A—B)AD;
3) A > B« AAD; ) (AvBC—->D)vBAC;
5) AVBAC —> AV C; 6) ((B<>C)—(AvB))A(Av D));
7 (A>(B—>CAD))VA 8) (A~>B)ACAD)«B.

2.2. 1)A<—>§:O (A(—)gzl); 2)A<>B=0 (Ao B=1);

3) B> A=1; 4)(A— B) =1.



2.3. mavjud emas. 2.4.1)ha;2)yo’q;3)yo’q; 4)ha. 2.5.1)1;2)0; 3) 1.
2.6. (AAB)—>C implikasiyaning giymatini aniglash uchun berilganlardan gaysi
ortigcha? 1) hammasi kerak; 2) A yoki B ortiqcha; 3) A va C ortiqcha; 4) A yoki B
ortigcha, C ortiqcha.
2.7. 1) ha; 2) yo’q; 3) ha; 4) yo’q; 5) ha; 6) yo’q.
2.8. 1) A=1, B=1; 2) A=1, B=1; 3) A=0, B=1, C=0;
4) a) A=1, B=1, C=0; b) A=1, B=1, C=1, c) A=0, B=0, C=0; d) A=1, B=0, C=0.
5) a) A=0, B=1; b) A=0, B=0. 6) a) A=1, B=1, C=0; b) A=1, B=0, C=0.
7) A=1, B=1, C=0. 8) a) A=0, B=1, C=1; b) A=0, B=0, C=1.
9) A=1, B=1, C=1. 10) A=0, B=1, C=0.
11) a) A=0, B=1, C=0; b) A=1, B=1, C=0.

212.1) AAB>C <> AAC=12) (A< B)A(A>C)>D—->D=0;
3) (AvB) > AAC=0.

2.16. 1) ha; 2) ha; 3) ha; 4) yo’q; 5) yo’q; 6) yo’q; 7) ha; 8) ha; 9) yo’q; 10) ha;
11) yo’q; 12) ha.

35. 1) XVY; 6) —X v—Y;
2) Xv—LZ; 7) =X vy,
3 (XVY)A(=Xv=Y); 8) —X VY,
4) (XVvYVZ)A(—Xv=L); 9) X;
5 XvZ; 10) X vYv—Z.

36. ) (-XvY ADD)A-Z;, 2—XvYv-—Z
) UAZA(RY VX)), 4 -YA(Xv=L);
5 (XVv (=Y AX)v=2)A(=RY v=2);
6) X A=Y A(—=ZVT),
NXAYA=ZL) V(X AEY VD)) vAY;
8) X AY A—Z; DX VY; 10) =X A Y.



3.7. D—(—XAY A=Z);
2) —(—X A=Y);
3)—(—X AY A=2);
HAX A=Y A=2));
5)—(—X A—(Y A—2));
6) (X A=Y) A=Y A 2));
) —~(—X A=Y);
8) AAXAAY A=Z) A=Y AZ));
9) (X A—=Z) AY;
10) —(—X A 2).
38. DXv-YvZ 2) XVY;
HXv—=Y v
4)—X v —(=Y vZ)
5 X v—(=Y v2Z),
6) «(—X vY)v—(=Y v=2);
7 XVY,
8)(—XvZ)v—A=YVvZ)v—(Yv-Z),
9) (X v Z)v=Y);
10) X v—Z;
3.10.
DL 6) 1,
2) PUQ; 7) PNQM—R
3 PNQ; 8) -P—Q;
4) —PN—R 9 P—>-Q;
5 PU(QnNR) 10) -PuU—-Q.



3.12. Bajarilmaydi: 4) , 6) , 8).
313.1) -P; 2)1; 3)1; 4 P;5 P;6)1;7)1;8) P;9) —P;10) P.
317. 1) C—>A, (A/\B)—)C;

2y A->C B->C.

3) A>B B-C.

4) P->Q W —>-T;

5 (MVW)—>(MAW)VvS), (Pv—QVR)->T;

6) -B—>C, (AAB)—>—-C;

7) P,Q;
8) —P, —R ;
9) Av(-BAC) ;
100 A,B,C.
3.18.
1) «(A—>B),—~(C—>(AAB)); 6) A—>B;
2) Ao B; 7) A—>(BvC);
3) P>Q; 8) —A, B, C:
4) -(A—>B), (A—>C); 9) AABA—-C ;
5) (A—B), «(C—B); 10) A—(BvC).

41. 1) (X A=Y AZAST) V(X AY /\Z/\—|T);

2) (XAY AZ)v=Y v—Z ;

3) (XAY A=Z) V(X AZ)v—Xv=Y ;
HXv—L ;

5) (X A=Y)VvZ

6) - Xv=YvZ;

7) (X A=Y)V(XA=Z)V(XAZ);



8) (X A=Y) V(=X AY)V(X AZ) ;
9) - X v=aY ;
10) X ;

42.1) ( XVvaY)AXVAY)AZAT)
2) Xv=Y v—Z ;

3) X v—X :

4) Xv—=L ;

5) (XVZ)A(=Y VvZ);

6) - Xv-=YvZ;

) (X VZ)A(Xv=Y v—=Z);

8) (X VY)A(XvVv—=YVvZ);
9) —X v :
10) X .
43.1) (- X A=Y AZA-T)V(XAY AZA-T) ;
2)  XAYAZ) V(X A=Y AZ)V(XAY A=Z)V (X AY A=Z) Vv
VEXASY AZ) V(X ASY A=Z) V(X A=Y A=Z);
3) (XAYAZ)V(XAY AZ) V(X A=Y AZ)V(XAY A=Z) Vv

V(X A=Y AZ) V(X AY A=ZL) V(X A=Y A=Z) v

4 (XAYAZ) V(X A=Y AZ)V(XAY A=Z) Vv
VIX A=Y A=Z) V(X AY A=Z) v (X A=Y A=Z);

5) (XAYAZ)V(XAYAZ)V(X A=Y AZ)V(XAY A
AN=ZL)V (X A=Y AZ);

6) (XAYAZ)VIXA=YAZ)V(X A=Y AZ)V
VEXAY AL VX A=Y A=Z) V(=X A=Y A=2);

7)) (XAYAZ)VX A=Y AZ)V(X A=Y AZ)V (=X A

N—r



AY A=Z)Vv (=X A=Y A=Z);
8) (XAYAZ)V(XAYAZ)V(XA=Y AZ)V(X A=Y A
AN=L)V (=X AY A=Z);
9) (XAY)V(=XA=Y)V(XA=Y);
10) (X AY AZ)V(XAY A=Z) V(X A=Y AZ) V(X A=Y A—=Z)
4.4, 2) X v—Y v—Z:
3) Mavjud emas;
4) (XVYvVvLZ)A(Xv=Y vZ);
5) (X VY v Z) A(X VY v Z) A (X VY v Z);
6) - Xv-aYvVvZ;
) (X VY VZIA(X V=Y VZ)A(X v=Y v—2Z);
8) (X VY vZ)AX VY vZ) A (X VY v Z);
9) =X vY;

10) (X VY VZ)A(X VY V—Z)A(X V=Y VZIA(X v=aY v—=Z)
4.5,

1) =X A=Y ;

2) =X AY;

3) XAY;

4 X A=Y A=LZ;

5) =X A=Y AZ;

6) X A=Y A=Z AT,
7Y =X AY A=Z AT ;
8) = X A=Y A=Z AT ;
9) X A=Y AZ;
10) X AY AZ AT .



46.1) (=X A=Y) V(X AY);

2) X A=Y

3) (XAY AZ)V(X A=Y AZ)V(X AY AZ);

4) (—XAY AZ)V(XAY A=Z);

5) (XA=Y A=Z)V(XAY A=Z) V(=X A=Y AZ);

6) (X AY AZ)V(X A=Y AZ) V(X AY A=Z) V(X AY AZ);
7) (XA=Y AZ)V(XAY A=Z) V(=X A=Y A—=Z);

8) (XAY)Vv(XA=Y)Vv(—XA=Y);

9) (XAY A=ZA-T)V(=X A=Y AZAT);

(XAYALZAT)VIX A=Y AZA-T)V(X A=Y A=Z A=T) vV
10) V(X AY AZ AT);

47.1) XVvY; N Xv=YVZIVT;
2) =X VY; 8) X VvYv—Zv—l;
3) X v—=Y; 9 Xv=aYVv—LZvVvT;
4 —XvYv—Z; 10) =X v =Y v—Z;
5 XvYv—Z; 11) X v=Y v—Z.

6) XvVvYvZvaTl
48.1) (X v=Y)A(XVY):

2) Xv=Y;

3) (Xv—Y v=Z)A(—Xv=Y v-2),

5 (X VY VAKX VY vL);

5) ( Xv=aY v=Z)AXVYVZIA(XVv=Y VvZ),

6) (X VY VLZ)IAXVYVL)A(X VY VZ)A(X VY Vv Z);

NEXVYVZVT)AXVYV-ZVT)A



AXVYVLZVT)IAXVYVALZVaT)AXVYVZVT);

9) (- XVYVZVTIA(X V=Y v—=Zv-T),
10) (Xv=aYVZV-T)A(XVYVLZVT)A

AEXVYVZVT)AX V=Y v—ZVvT);

11) (XVYVZOAX VY VL) A(XvAY v=2).

49. 1) (X A=Y) V(=X AY) V(X AY);

2) (XAY AZ)V (=X AY AZ) V(X A=Y AZ) v (=X A=Y AZ);
3) (XAYAZ)VX A=Y AZ)V(XAY A=Z)V (X A=Y AZ) Vv
V(X A=Y A=Z);
£ (XAYAZ)VXAY AZ) V(X A=Y AZ) V(X A=Y A=Z) Vv
VX AY A=Z) V(X A=Y AZ) v (X A=Y A=Z);
5) ( XAYAZAT)V(XAYAZAT)V(X A=Y AZAT)V

VEXAY AZAT)V(X A=Y A=Z AT),

6) (X A=Y A=ZA-T)V(XAY AZAT);

F(X,Y,2)=(-X A=Y A=Z)V(=X A=Y AZ)V(-XAY AZ)V
7 VX A=Y A=Z) Vv (X AY A=Z).

8) XA=YAZ)V(XAY A=Z)V(X A=Y AZ)V

V(=X AY A=2);
9 (XANYA-LZAT)V(XAYALZAT)V(XA=Y AZA

A=T)IV(XAY AZAST) V(X AY AZAT);
10) (XA=YALD)V(XAYA=L)V(XAY AZ)V



VIXAYAZ) V(X A=Y AZ) V(X AY A=Z);
11) (XAYAL)V(XAY ALZ)V(XAY A=Z)V
V(XAY AZ).
411. 1. 1) A(L,L)=A(L,0)= A0,1)=1 2) B(0,0)=L;
3)C(1,1,1)=C(1,1,0=C(0,1,1)=C(1,0,1)=C(2,0,0)=1
4) D(0,0,0)= D(0,1,0)= D(1,1,0)= D(1,0,1)= D(1,1,1)=1;
5) E(1,1)=E(1,0)= E(0,1)= E(0,0)=1;
4.16. T,(X, ¥, 2) =(X AY A=2) v (X A=Y A=Z) v (=X A=Y AZ);
f,(0Y,2)=(XAY A=Z) V(X A=Y A=Z) v (X AY A=Z);
(XY, 2)=(XAYAZD) V(X AY A=Z) V(X A=Y A=Z) Vv
V(X AY A=Z)v(—X A=Y A2Z);
f,06Y,2)=(XAYAZ) V(X A=Y AZ) V(X A=Y A=Z)V
V(X AY A=2Z);
fo (XY, 2)=(X A=Y A=Z) V(=X AY AZ);

4.17
X

<
N

3) 4) 5) 6)

o| o o o r| r| L, -
o| o k| r| o o r|
ol | o »,r| O r| O -
ol »r| o o r| R,r| L, -
o| o o »r| r| o |l o
Rl o o o o | k| -
R k| Rk O k| o o -

4.23. Aynan chin formulalar- 1),5), 6). Qolgani-aynan yolg’on farmulalar.



4.25. O’zaro teng kuchli formulalar-1), 2), 4), 5), 6), 8), 9). Qolgani- o’zaro teng

kuchli formulalar emas.
4.26. 1) —X v =Y, ixtiyoriy tavtologiya;
2) X =Y, ixtiyoriy tavtologiya;
3) X VY, ixtiyoriy tavtologiya:;
4) =X, =X vY, =X v =Y, ixtiyoriy tavtologiya;
5) mavjud emas; 6) X =Y,
7) ixtiyoriy formula;
8) —X,Y, XVY,=XAY, XY, AXAY),~AX «<Y), ixtiyoriy
tavtologiya;
9) =Y, Y = X, «(X AY), ixtiyoriy tavtologiya; 10) ixtiyoriy formula.
427. ) (X >Y)vZ,
2) XvZ, - XvYvZ, =Xv=YVvZ, ixtiyoriy tavtologiya;
) X>=Y, Y >-Z Y >(XA-LZ),X> >-Z), X>( —>2),
Z—>Y >X), XY >2)A(Z — (Y —> X)), ixtiyoriy tavtologiya;
4) mavjud emas;
5) (X A=Z)VvY, (X< 2Z)VvY, Z>5Y,Z—->(XVY), XY,
X > vZ), X —>(Z->Y), ixtiyoriy tavtologiya;
6) ixtiyoriy tavtologiya;
7) (XVvY)A—Z,
8) X =Y, X > (Y VvZ), X > (Z—>Y),ixtiyoriy tavtologiya;
9) bunday formula mavjud emas;
10) ixtiyoriy tavtologiya.
3. Bul funksiyalari
12,2771 132771
1.5.1) 11111011; 2) 00100001; 3) 11001111; 4) 00000010; 5) 01111110;



6) 11100001; 7) 00111001; 8) 00010011; 9) 111100111; 10)11111111.
1.6. Teng kuchli bo’lmagan funksiyalar: 3), 7), 9), 10); Qolgani teng kuchli
funksiyalar. 1.8. Yo’q.

113.1) Xxvy=X"yY; 2) X—=>y=(X-Y);
3) x> y=(X-y)-(X-y); 4 x+y=(x-y)-(X-y));
5) X|y=(X-)’ 6) Xy y=x"Y/

1.16.1) X =x ¥ X; 2) xvy=(xyy)dxly);

3) x> y=((xL )y (xdxly);
) x> y=((x¥ )+ y)dxdydyy

5)x+ Y =((xd )4 y) ¥ b (y ¥y ()49 (xE (y Ly,

6) X|y=((x ¥ X) ¥ (y+ y) ¥ (x¥ )L y)+ (x ¥ (ydy));

7) x-y=x¥x)d(yly).

1.19. 1) X; va X, -soxta, Xs-muhim ; 2) hammasi muhim;
3) X3-soxta, X; va X, -muhim; 5) X; va X, -muhim, Xzva X, -soxta;
6) X,-soxta, X, X3 va X, -muhim; 7) X;-soxta, X,, X3 va X, -muhim;
8) hammasi soxta; 9) hammasi soxta.

121, 1)0, X% 2)1, X; 3)0, XY, (X=>Y), %, (Y =>X), ¥, X+, XV,

4) XY, X, ¥, XVY, XY, Yy=>XX—=>Y,1L 5 X

6) Xy, X ¥, xvy; 7) 0, (Xx=>y), (y=>X)' X+V;

8) XY, y=>X, X—=>VY, 1

1.24.1) Xvy=X—>V;

2) X-y=(X—>VYY;

3 x> y=((x=>y) >y >,

4) x+y=((x=>y) >y =>x);



5) X|y=X—>Y
6) Xy y=(x">y).

2[1*1

21. n-tog. 22 2

23, F =x(yv)v(xvy)xvz); g"=(xyvzvi)(xvt).

26. 1) XYzZvXyz'vxyzvxy'vxyz

2) XYZ'vXYyzZv Xy v Xxyz

3) XYZ'vxyzZv xyz'v xyz

4) XYZ' v Xyz v xy7' v xy'z v xyz

5) XYZ'v Xyz' v xyZ' v X'yz v Xyz,

6) XYZ'vXyzvXyz'vXyzvxyz

7) Xy7Z' v xyz' v Xyz;

8) XYy'7'v Xyz',

9) XYZvxyz'vxyz,

10) XYZ v Xyz'v xy'z.

2.11. O’z-0’ziga ikki taraflama-1), 3), 6), 10);

2) Xyzv X'yz v xy'zv xyz' v Xy'z;

4) Xy7'vx'yz; 5 XyZ'vXYzvxy?' v xy'vxy'zvxyz

7) Xyz' v xyz' v Xyz, 8) xyzv Xyzv xy'zv xyz'v x'y'z,

9) Xy'zvXyz'vxy'z'vxyz'

2.12. 1) (00111001); 2) (10100100); 3) (10110010); 4) (11100111);
5) (01001110); 6) (11010100); 7) (00001000); 8) (10101111);
9) (00101011); 10) (01010001).

2.13. O’z-0’ziga ikki taraflama-3), 6), 9).

2.14. Bunday funksiyalar 16 ta: X; X'yzv xy'z’; X'yz'v xy'z' v Xz, y,

XY'zvxyzv xy'; z; XYz v X'yz' v xy'z' v xyz, X'y'z v xyzv Xy; X'



VZ'vXYyzvxyz'; Xy7'vxy'zv Xyzv xye'y'; z' X7 v x'yz v xyz';
X'y Xyzv xy'z; XYz v xy'z' v x'yz'.
2.17. Masalan: X'y'zt v Xz't"v yzt' v xy't' v xyz't.
3.1.1)a) T %) =X (Lo X,)- (%)) v Xa((0 > X,)- (0] X,));
b) f (X0, X,) =X, X,
4.1. D) Xy+Xx+72;

2) XyzZt+XyzZ+ Xyt + Xzt + Yzt + X2 + Xt + yZ + yt + Xy + Zt + X+ y + Z +1;

3) X+Y+2Z, 4) XYZ+XZ+YZ+XY+X+Y+7Z;

5) XYZ+XY+YZ+XZ, 6) XYyZ+XYZ+XyZ+XyZ.
46.1) Xy+Xz+y+1,

2) YZ+X+Y+1

3) XYZ+XY+XZ+X+Y+2Z+]

4) YZ+X+Z+];

5) XYZ+Yyz+X+z+1

6) XYZ+YZ+X+Z+]

7) YZ+X+Y;

8) Xyz+Xz+1,

9) XYZ+XYy+Yyz+X+z+1

10) Xy+YyzZ+X+1;

11) Xyz+Yyz+z+1.
4.7. 1)to’g’ri; 2) to’g’ri; 3) noto’g’ri; 4)to’g’ri; 5)to’g’ri; 6) noto’g’ri;
7)to’g’ri; 8)noto’g’ri; 9) noto’g’ri; 10) to’g’ri; 11) to’g’ri.
48. 1)1; 2)1;, 3) 1, 41, 50 6)1, 7)1, 8)0; 91, 10)0; 11)1.
4.10. Sakkizta: 0,1, X, ¥, X, Y, X+Y,X <> V.

4.13. 1) chizigli emas: YZ+X+Yy+1



2) chizigli: X+Yy+1
3) chizigli emas: Xy+Z+1;
4) chizigli emas: XYZ+ XY+ XZ+ YZ;
5) chizigli: X+1;
6) chizigli emas: XYZ+XZ+Yyz+z+1;
7) chizigli emas: XYyZ+ XY + XZ;
8) chizigli emas: XYZ+XY+XZ+YyzZ+X+y+Z+1
9) chizigli: X+Yy+Z;
10) chiziqli: 1;
11) chizigli emas: XYZ+XYy+Xz+Yy+z+1.
4.14. Masalan:  f(X,y,2)=xy+yz+y+1 g(X,y)=Xy, unda,
h(x,y) = f(xy,9(xy)) =xy+y(xy) +y+1=y+1.
4.15.1) (0, 1, 0), (1, 0, 0)-
2)(0,1,1,0)(0,1,0,1); -
3)(1,0,0,1)<(1,0,1,1);
4)(1,1,0)>(1,0,0;
5)(0,1), (1,0); -
6) (1,0, 0)<(1, 0, 1);
7) (0,1, 0, 0)<(0, 1,0,1);
8) (1,0,0,1,0)< (1,0,1,1,0);
9) (0,1,0,0,1) (0,1,0,1,0);-
10) (1, 0, 1)>(1, 0, 0);
4.19. Monoton bul funksiyalari: 1), 3), 6), 10).

4. Mulohazalar hisobi
1.1. Formula bo’ladi: 1), 3), 4), 6), 7); formula bo’Ilmaydi: 2), 5), 8).

a1 J(W=(B—>C)>(CvB);



A—B

2 [(L)=(A->B)v((A—>B)—B)

5 |(L)=(B—>AArB)v (B B)

AC

(L) =(ArB) > (AvB) > (AVE) v (AAB)),

A.B

4)

5 | (L)=Bv (B> A)

6 |(L)=(ArA)v(C - A).

ABC
1.5. 1) Aksiomma - |2;

2) aksiomma - ly;

3) aksiomma - |4

4)  aksiomma - 1V;

112. 1) W=(F >(G—>(H —>F)));

)W =(F >(G—H))—>((F>GC)—>(F—>H))
)Y W=-G—->-G;

2 W =(F -G) >(H - (F >G));

5 W=F —>G;

6) W =—F —>—G;
HNW=G—->F)>G->—-F)>(G—->F).
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