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zADA^A 1 (2 балла)

dLQ ZADANNOGO TEORETIKO-MNOVESTWENNOGO TOVDESTWA:

A) PROILL@STRIROWATX TOVDESTWO DIAGRAMMOJ |JLERA — wENNA;
B) PROWERITX TOVDESTWO METODOM \KWIWALENTNYH PREOBRAZOWANIJ I METODOM HARAKTERISTI-

^ESKIH FUNKCIJ.

�
WAR. tOVDESTWO �

WAR. tOVDESTWO

1 A\(B∪C)=(A\B)∩(A\C) 16 (A∪(A4B)∪(A4C))\((B∪C)∩A)=A

2 A∩(B \C)=(A∩B)\(A∩C) 17 (A\B)∩(A\C)=(A4(B∪C))\(B∪C)

3 (A\B)\C =(A\C)\(B \C) 18 (A∩B∩C)4(A∩B∩C)=A∩B

4 A∩(B \C)=(A∩B)\C 19 (A\B)4(A\C)=(A∩B∩C)∪(A∩C∩B)

5 A\(B \C)=(A\B)∪(A∩C) 20 (A∪B)4(A∪C)=A∩((B∩C)∪(B∩C))

6 A\(A\B)=A∩B 21 (A4B)\(A∪C)=B∩A∩C

7 A∪(B \C)=(A∪B)∩(A∪C) 22 (A∪B)4(A∩B)=A4B

8 A\(B∪C)=(A\B)\C 23 (A\B)4(B \C)=(A∪B)\(B∩C)

9 A\(B∩C)=(A\B)∪(A\C) 24 ((A\B)\C)4(B∪C)=A∩B∩C∪(B∪C)

10 (A∩B)\(A∩C)=((A4B)\C)∩A 25 ((A4B)∪(A4C))\(B∪C)=(A\B)\C

11 A∪B =A4B4(A∩B) 26 (A4B)∩(B4C)=(A∩B∩C)∪(A∩B∩C)

12 (A∩B)∪(A∩B)=(A∪B)∩(A∪B) 27 (A∪B)4(A\B)=B

13 (((A∩B)4A)\A)∪(C4B)=(C∪B)\(C∩B) 28 (A\B)4(A∩B)=A

14 (A∩B∩C)4(A∪B)=((A∪B)\C)∪(A4B) 29 (A4B)4(B4C)=A4C

15 (A∩B∩C)∪(A∩B∩C)∪(B∩C)=C 30 A∪B =(A4B)∪(A∩B)
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zADA^A 2 (2 балла)

dLQ ZADANNYH NA MNOVESTWE A = {1, 2, 3, 4, 5} BINARNYH OTNO[ENIJ ρ I τ :

A) ZAPISATX MATRICY I POSTROITX GRAFIKI;
B) MATRI^NYM METODOM NAJTI KOMPOZICI@ ρ ◦ τ , POSTROITX GRAFIK OTNO[ENIQ;
W) ISSLEDOWATX SWOJSTWA OTNO[ENIJ ρ, τ I ρ ◦ τ (REFLEKSIWNOSTX, IRREFLEKSIWNOSTX, SIMME-

TRI^NOSTX, ANTISIMMETRI^NOSTX, TRANZITIWNOSTX).

�
WAR. ρ τ

1 {(x, y): (x + y) 6= 0 (mod 2)} {(x, y): −1 6 x− y < 0}
2 {(x, y): (x− y) = 0 (mod 2)} {(x, y): 2 6 x 6 y − 1}
3 {(x, y): (2x + 2y) 6= 0 (mod 3)} {(x, y): 2x− 1 < y}
4 {(x, y): xy 6 8} {(x, y): |x− y| 6 1}
5 {(x, y): x(6− y) 6 8} {(x, y): |x− y| > 2}
6 {(x, y): |x(3− y)| 6 3} {(x, y): x = 0 (mod y)}
7 {(x, y): |(3− x)(3− y)| 6 1} {(x, y): x + y < 5}
8 {(x, y): |(x− 2)(y − 2)| 6 1} {(x, y): 2x > 3y}
9 {(x, y): 5 6 x + y 6 8} {(x, y): 4 6 xy 6 6}

10 {(x, y): |x− y| < 2} {(x, y): 2 < x + y 6 5}
11 {(x, y): 2 6 |x− 2y| 6 4} {(x, y): (x + y + 1) = 0 (mod 2)}
12 {(x, y): (7x− 2y) 6= 0 (mod 4)} {(x, y): x− y > 2}
13 {(x, y): |(4− x)(2− y)| 6 1} {(x, y): 1 6 (x− 2)y < 8}
14 {(x, y): x > y + 1} {(x, y): (4− x)(4− y) 6 1}
15 {(x, y): y > x + 1} {(x, y): |x− y| 6 1}
16 {(x, y): (x + y) 6= 0 (mod 2)} {(x, y): 6 6 xy 6 12}
17 {(x, y): (x + y) = 0 (mod 2)} {(x, y): 2 6 y 6 x− 1}
18 {(x, y): x− y < 0} {(x, y): 4 6 xy 6 9}
19 {(x, y): |x− y| 6 1} {(x, y): x(y − 2) 6 3, x 6= y}
20 {(x, y): |x− y| > 2} {(x, y): x(6− y) 6 8, x 6= y}
21 {(x, y): y = 0 (mod x)} {(x, y): (5− x)(5− y) 6 5}
22 {(x, y): x + y 6 7} {(x, y): |(x− 3)(5− y)| 6 1}
23 {(x, y): 3x 6 2y} {(x, y): 1 6 |(2− x)(2− y)| 6 3}
24 {(x, y): 2 6 xy 6 5} {(x, y): 2 6 x 6 y2 − 3}
25 {(x, y): 3 < x + y < 6} {(x, y): |x− y2| 6 2}
26 {(x, y): x + y + 2 = 0 (mod 3)} {(x, y): 3 6 |x2 − y| 6 5}
27 {(x, y): x− y + 1 = 0 (mod 3)} {(x, y): 0 6 x2 − xy 6 9}
28 {(x, y): 0 6 xy 6 8} {(x, y): |(5− x)(y2 − 3)| > 14}
29 {(x, y): 0 6 (2− x)(2− y) 6 9} {(x, y): 1,5x− y 6 0}
30 {(x, y): 2 6 (x− 1)(y − 1) 6 6} {(x, y): 0,5y − x 6 −3}
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dLQ BULEWOJ FUNKCII f , ZADANNOJ W TABLICE 1, S ISPOLXZOWANIEM KARTY kARNO:
A) NAJTI SOKRA]ENNU@ dnf; B) NAJTI QDRO FUNKCII;
W) POLU^ITX WSE TUPIKOWYE dnf I UKAZATX, KAKIE IZ NIH QWLQ@TSQ KRAT^AJ[IMI I MINI-

MALXNYMI;
G) DLQ MINIMALXNYH dnf IZOBRAZITX NA KARTAH kARNO QDRO I SOOTWETSTWU@]IE POKRYTIQ

SKLEJKAMI.

tABLICA 1

N WARIANTA 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1
0 0 0 1 1 1 0 1 0 1 1 0 0 1 0 0 1 0 0
0 0 1 0 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1
0 0 1 1 1 1 1 1 1 0 1 0 0 0 1 0 1 0 0
0 1 0 0 0 0 0 1 0 1 0 0 1 1 1 1 1 1 1
0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0
0 1 1 0 0 1 0 0 0 0 1 1 1 0 1 0 1 1 1
0 1 1 1 0 0 1 0 1 1 0 1 0 1 1 0 1 1 1
1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1
1 0 0 1 0 1 1 1 0 1 1 0 1 0 1 0 0 1 0
1 0 1 0 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1
1 0 1 1 1 0 0 0 0 1 1 0 1 0 0 1 0 1 0
1 1 0 0 0 0 1 0 1 1 0 1 0 0 0 0 1 1 1
1 1 0 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1
1 1 1 0 0 1 0 1 0 0 1 1 1 1 1 0 0 1 0
1 1 1 1 1 1 0 1 0 1 1 0 0 1 0 1 1 0 1

N WARIANTA 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
0 0 0 0 1 1 1 1 0 1 1 1 1 1 1 0 0 1 1
0 0 0 1 1 0 0 1 0 1 1 0 0 0 0 1 1 1 1
0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1
0 0 1 1 1 0 1 0 0 1 0 1 1 1 0 1 1 1 1
0 1 0 0 1 1 1 0 0 1 0 1 0 1 0 0 1 1 1
0 1 0 1 0 1 0 1 1 0 1 1 0 1 0 1 1 0 0
0 1 1 0 0 0 0 0 1 1 0 0 1 0 1 1 0 0 0
0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 0 0
1 0 0 0 1 0 1 1 1 0 1 1 1 1 1 0 1 0 1
1 0 0 1 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1
1 0 1 0 1 1 1 1 1 1 1 1 0 1 1 1 0 1 0
1 0 1 1 0 1 0 0 1 0 1 1 0 1 0 1 1 1 1
1 1 0 0 1 0 1 0 1 1 0 1 0 0 0 0 1 1 1
1 1 0 1 0 1 1 0 1 1 0 0 1 0 1 1 1 1 0
1 1 1 0 1 1 1 1 1 1 0 0 0 1 0 1 0 0 1
1 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 0 1

Задача 3 (2 балла)
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G) REALIZOWATX BAZOWYE FUNKCII ∧, ∨, , 0, 1 FORMULAMI NAD {f, w} ILI {f, w, g}. dLQ
REALIZACII ∧ ISPOLXZOWATX POLINOM vEGALKINA NELINEJNOJ FUNKCII.

tABLICA 2

� f(x1, x2, x3) � f(x1, x2, x3)

1 (x2 |x2 ∨ x3)(x2 ↓ x3) ∨ (x1 ⊕ x3) 16 ((x2 ∨ (x3 ⇒ x2)) ↓ (x1 ∨ x3)) ⇒ (x2 ∼ x3)

2 (((x1 ⇒ (x3 ⇒ x1)) ↓ (x2x3)) ∨ (x1 ↓ x3) 17 ((x1 ∨ x2) ∼ x3) ∼ (x2 ∼ x3)) ⇒ (x1 ∨ x3)

3 (((x3 ⇒ (x1 ∼ x2))⊕ (x3 ⇒ x1)) ⇒ (x2 |x3) 18 (x1 ⊕ (x1 ∨ x3))(x2 ⊕ x3) ∼ x1x3

4 (x1x2x3 ∨ x2 ∨ x3) ⇒ (x1 ⊕ x3) 19 ((x1 ∨ x2 ∨ x3) ⇒ (x2 ∼ x3)) ∼ (x1 ∼ x3)

5 (x1(x1 ⊕ x3) ⇒ (x1 ∼ x2)) | (x1 ↓ x2) 20 x1(x1 ↓ x2)(x1 ⊕ x3) ⇒ (x2 ∼ x3)

6 (x3 ⇒ (x2 ∼ x3)) ∨ (x1 ⊕ x2)⊕ x1x2 21 (((x1 |x3)⊕ x2) ⇒ (x2 ⇒ x1))⊕ x2 ⊕ x3

7 (x1 ∨ (x1 ⊕ x2) ∨ x2x3) | (x1 ∼ x3) 22 (x1 ⊕ x3 ⊕ x3 ⊕ (x1 ∼ x2)) | (x1 ↓ x3)

8 ((x2 ∨ x3) ⇒ x3) ⇒ (x1 ∼ x2)) ↓ (x1 ∼ x3) 23 (x1(x2 ⇒ x1) ∼ (x2 |x3)) ↓ (x1 ∨ x2)

9 (x1 ⊕ x3 ⊕ (x2 |x2x3)) | (x1 ↓ x3) 24 (((x1 ⊕ x2) ∨ x2) ⇒ (x2 |x3)) ∨ (x2 ⊕ x3)

10 ((x1 ∨ (x2 ⇒ x3)) ⇒ x1x2) ∨ (x1 ⇒ x3) 25 ((x1 |x3)⊕ (x2x3 ∨ x3)) ⇒ (x2 ∼ x3)

11 ((x2 ⇒ (x1 ⊕ x3))⊕ (x2 ∼ x3)) ⇒ (x2 |x3) 26 ((x1x2 ∨ x3)⊕ (x3 ⇒ x1)) ∼ (x2 |x3)

12 x2x3 ∨ ((x3 ⊕ (x2 ⇒ x1)) ⇒ (x1 ∼ x2)) 27 (((x1 ⇒ (x1 ∼ x3)) ∼ (x1 ↓ x2)) ∨ x1

13 ((x1 ⇒ (x2 ∼ x3))⊕ (x1 ∨ x2)) ∨ (x1 ⊕ x2) 28 ((x1 ∨ x1x3)⊕ (x2 ↓ x3)) ⇒ (x2 ∼ x3)

14 (x1 ∨ x2 ∨ x3 ∨ (x3 ⇒ x1)) ∼ (x2 ↓ x3) 29 ((x3 ⇒ (x2 |x3))(x1 ∼ x3)) ∼ (x1 ∼ x2)

15 (x2 ∨ x2x3)(x1 ⊕ x3)⊕ (x2 ⇒ x3) 30 x1(x1 |x3)(x1 ⊕ x3) ⇒ (x2 ∼ x3)

Задача 4 (2 балла)

Даны функции f  (таблица 2) и w (таблица 3).
а) Вычислить таблицу значений функции f .
б) Найти минимальные ДНФ функций f  и w .
в) Выяснить полноту системы {f , w }. Если система не полна, дополнить систему функцией g  
от трёх переменных до полной системы. При этом нельзя дополнять функцией, образующей 
с f  или w  полную подсистему, кроме случаев, когда иное невозможно.
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tABLICA 3

� w � w � w
1 (0, 0, 1, 0, 1, 0, 0, 1) 11 (1, 1, 0, 1, 0, 1, 1, 1) 21 (1, 1, 0, 0, 0, 0, 1, 1)
2 (1, 0, 0, 1, 0, 1, 1, 1) 12 (0, 0, 1, 1, 0, 1, 1, 1) 22 (1, 0, 1, 1, 0, 1, 0, 1)
3 (0, 1, 1, 0, 0, 1, 0, 1) 13 (0, 1, 0, 1, 1, 1, 0, 1) 23 (1, 0, 1, 1, 1, 0, 1, 0)
4 (0, 1, 0, 1, 0, 1, 0, 0) 14 (1, 0, 0, 1, 0, 1, 1, 0) 24 (1, 1, 0, 0, 1, 0, 1, 0)
5 (1, 0, 1, 0, 1, 1, 1, 0) 15 (1, 1, 0, 1, 1, 1, 0, 1) 25 (0, 1, 1, 0, 1, 0, 0, 1)
6 (1, 1, 0, 1, 0, 1, 0, 0) 16 (0, 0, 0, 0, 0, 1, 1, 1) 26 (1, 0, 0, 1, 0, 1, 1, 1)
7 (1, 0, 1, 1, 0, 0, 1, 0) 17 (1, 1, 1, 1, 0, 0, 0, 0) 27 (1, 1, 1, 0, 0, 1, 1, 0)
8 (1, 0, 0, 1, 0, 1, 1, 0) 18 (1, 1, 0, 1, 1, 1, 0, 1) 28 (0, 1, 0, 1, 0, 0, 1, 0)
9 (0, 1, 0, 0, 1, 1, 0, 1) 19 (1, 1, 1, 1, 1, 1, 0, 0) 29 (1, 0, 1, 0, 1, 0, 1, 0)
10 (1, 1, 1, 0, 1, 1, 0, 0) 20 (0, 0, 0, 0, 1, 1, 1, 1) 30 (1, 1, 1, 0, 0, 1, 1, 0)




