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1. Âûïèñàòü âñå ïàðû ñîñåäíèõ, ïðîòèâîïîëîæíûõ è íåñðàâíèìûõ íàáîðîâ
èç ìíîæåñòâà A.

1.1. A = {(01101), (11100), (11000), (00111), (11111)}
1.2. A = {(01101), (01010), (10101), (01001), (11111)}
1.3. A = {(11110), (00001), (00110), (11111), (01111)}
1.4. A = {(11101), (00111), (01111), (01000), (10000)}
1.5. A = {(00001), (01000), (01001), (00111), (10111)}
1.6. A = {(01001), (11011), (01101), (10101), (00100)}
1.7. A = {(10011), (10101), (01100), (11010), (00100)}
1.8. A = {(00001), (10111), (10100), (11110), (01001)}
1.9. A = {(00101), (10101), (01011), (10010), (10100)}
1.10. A = {(11011), (10000), (11000), (00111), (10001)}
1.11. A = {(10111), (01001), (01101), (11100), (00011)}
1.12. A = {(01100), (10100), (11110), (10011), (00011)}
1.13. A = {(00000), (11011), (10111), (01010), (00100)}
1.14. A = {(01011), (00011), (11101), (11111), (00010)}
1.15. A = {(11000), (00111), (01111), (01100), (01011)}
1.16. A = {(00010), (11011), (01010), (00000), (11101)}
1.17. A = {(10110), (00001), (00011), (10111), (11110)}
1.18. A = {(01100), (10011), (11010), (01011), (01000)}
1.19. A = {(10011), (01100), (01001), (11101), (01011)}
1.20. A = {(00100), (01000), (10111), (11000), (11111)}
1.21. A = {(01011), (10100), (01111), (10110), (10000)}
1.22. A = {(10110), (11100), (01000), (00111), (10111)}
1.23. A = {(00111), (10011), (00100), (11000), (01100)}
1.24. A = {(00010), (00011), (10001), (11100), (10010)}
1.25. A = {(01010), (11110), (00000), (01111), (00001)}
1.26. A = {(11010), (10010), (10001), (01101), (11000)}
1.27. A = {(11100), (11001), (01011), (10100), (11110)}
1.28. A = {(11100), (00001), (10110), (00011), (10011)}
1.29. A = {(10010), (11000), (01000), (00101), (11010)}
1.30. A = {(10010), (00001), (11001), (01101), (01111)}
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2. Âûïèñàòü âñå ïàðû ñîñåäíèõ, ïðîòèâîïîëîæíûõ è íåñðàâíèìûõ íàáîðîâ
èç ìíîæåñòâà A.

2.1. A = {(10001), (10101), (01010), (11011), (00000), (01110), (11001), (00011)}
2.2. A = {(11101), (00010), (10111), (00110), (10001), (01111), (00001), (00101)}
2.3. A = {(11110), (00010), (00100), (10111), (00110), (01000), (01110), (10011)}
2.4. A = {(00010), (11010), (01001), (10000), (10010), (11110), (11011), (00001)}
2.5. A = {(11001), (10100), (10011), (10110), (01000), (11010), (00100), (10111)}
2.6. A = {(00100), (01111), (10101), (10111), (10010), (01101), (01110), (11001)}
2.7. A = {(01110), (10100), (00001), (11000), (00000), (10111), (10001), (11100)}
2.8. A = {(10100), (11100), (01011), (00001), (11000), (10110), (10011), (00000)}
2.9. A = {(11101), (01101), (00011), (11100), (11110), (01010), (01011), (00111)}
2.10. A = {(00110), (11100), (00111), (10000), (10111), (01000), (10101), (00100)}
2.11. A = {(10000), (01111), (10100), (10110), (01010), (10011), (11010), (10111)}
2.12. A = {(00101), (01100), (01111), (00011), (11111), (11100), (11010), (01110)}
2.13. A = {(10110), (11111), (01000), (01001), (00001), (11101), (11001), (00011)}
2.14. A = {(11111), (01100), (10110), (10011), (00100), (01000), (10101), (11010)}
2.15. A = {(00101), (01000), (11111), (11001), (01011), (10100), (01111), (11000)}
2.16. A = {(10011), (10010), (11011), (10000), (00000), (11001), (11111), (01011)}
2.17. A = {(11110), (11011), (10101), (01110), (10001), (01101), (11101), (00100)}
2.18. A = {(10111), (01110), (11000), (01010), (11100), (00000), (00111), (00101)}
2.19. A = {(00111), (11010), (00001), (11110), (11100), (11111), (00010), (00000)}
2.20. A = {(01011), (11100), (01000), (10101), (10111), (01101), (01111), (00111)}
2.21. A = {(01010), (01110), (10111), (10100), (11101), (10101), (00010), (11100)}
2.22. A = {(01001), (11010), (11100), (00010), (11101), (00001), (11110), (00111)}
2.23. A = {(01011), (11110), (01000), (01110), (10100), (00010), (01001), (00111)}
2.24. A = {(00000), (00111), (10111), (11110), (10001), (01110), (01101), (11100)}
2.25. A = {(01000), (10111), (00111), (00000), (11100), (11111), (00011), (11000)}
2.26. A = {(11000), (11010), (00010), (10010), (11101), (01101), (00101), (10110)}
2.27. A = {(00100), (01010), (10001), (01100), (00011), (10111), (11100), (01011)}
2.28. A = {(01000), (00011), (11110), (11101), (01111), (10000), (01001), (00001)}
2.29. A = {(10010), (01101), (11101), (11111), (01000), (01111), (01011), (01010)}
2.30. A = {(10011), (10000), (01011), (10110), (01000), (01001), (01101), (11100)}
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3. Ïîñòðîèòü òàáëèöó ôóíêöèè îò 4 ïåðåìåííûõ, êîòîðàÿ ðàâíà 1 íà íàáî-
ðàõ âèäà (α1, α2, α3, α4), ãäå

3.1. α1 ∨ α2 = α3α4

3.2. α1 ∨ α2 = α3 ⊕ α4

3.3. α1 ∨ α2 = α3 ∼ α4

3.4. α1 ∨ α2 = α3 → α4

3.5. α1 ∨ α2 = α3 | α4

3.6. α1 ∨ α2 = α3 ↓ α4

3.7. α1α2 = α3 ⊕ α4

3.8. α1α2 = α3 ∼ α4

3.9. α1α2 = α3 → α4

3.10. α1α2 = α3 | α4

3.11. α1α2 = α3 ↓ α4

3.12. α1 ⊕ α2 = α3 ∼ α4

3.13. α1 ⊕ α2 = α3 → α4

3.14. α1 ⊕ α2 = α3 | α4

3.15. α1 ⊕ α2 = α3 ↓ α4

3.16. α1 ∼ α2 = α3 → α4

3.17. α1 ∼ α2 = α3 | α4

3.18. α1 ∼ α2 = α3 ↓ α4

3.19. α1 → α2 = α3 | α4

3.20. α1 → α2 = α3 ↓ α4

3.21. α1 | α2 = α3 ↓ α4

3.22. α1 ∨ α2 > α3α4

3.23. α1 ⊕ α2 > α3 | α4

3.24. α1 ∼ α2 > α3 ↓ α4

3.25. α1 | α2 > α3 → α4

3.26. α1α2 > α3 ∼ α4

3.27. α1 → α2 ≥ α3α4

3.28. α1 ⊕ α2 ≥ α3 ∨ α4

3.29. α1 | α2 ≥ α3 ∼ α4

3.30. α1 ↓ α2 ≥ α3 ⊕ α4
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4. Ïî òàáëèöå äëÿ ôóíêöèè f(x, y, z) ïîñòðîèòü òàáëèöó äëÿ ôóíêöèè
f(z, x, y).

4.1. f(x, y, z) = (01000111)

4.2. f(x, y, z) = (00101011)

4.3. f(x, y, z) = (11001101)

4.4. f(x, y, z) = (00000100)

4.5. f(x, y, z) = (11101100)

4.6. f(x, y, z) = (11010010)

4.7. f(x, y, z) = (11001000)

4.8. f(x, y, z) = (01111001)

4.9. f(x, y, z) = (11011110)

4.10. f(x, y, z) = (01111100)

4.11. f(x, y, z) = (00001011)

4.12. f(x, y, z) = (01111111)

4.13. f(x, y, z) = (01100111)

4.14. f(x, y, z) = (11011101)

4.15. f(x, y, z) = (10001001)

4.16. f(x, y, z) = (00000111)

4.17. f(x, y, z) = (10001110)

4.18. f(x, y, z) = (10010101)

4.19. f(x, y, z) = (10000110)

4.20. f(x, y, z) = (00000010)

4.21. f(x, y, z) = (00001111)

4.22. f(x, y, z) = (11010111)

4.23. f(x, y, z) = (11010000)

4.24. f(x, y, z) = (11101010)

4.25. f(x, y, z) = (11011011)

4.26. f(x, y, z) = (01110101)

4.27. f(x, y, z) = (11110010)

4.28. f(x, y, z) = (01010000)

4.29. f(x, y, z) = (10000010)

4.30. f(x, y, z) = (11010101)
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5. Ïî ôóíêöèÿì f è g, çàäàííûì âåêòîðíî, ïîñòðîèòü âåêòîðíîå ïðåäñòàâ-
ëåíèå ôóíêöèè h.

5.1. f = (0001), g = (1101), h(x1, x2, x3) = f(x2, g(x1, x3)) ∨ g(x2, x3)

5.2. f = (0111), g = (1101), h(x1, x2, x3) = f(g(x1, x2), x1) & g(x1, x3)

5.3. f = (1001), g = (1101), h(x1, x2, x3) = f(x1, x2)⊕ g(f(x1, x1), x3)

5.4. f = (0110), g = (1101), h(x1, x2, x3) = f(x1, x3) ∼ g(x2, f(x1, x1))

5.5. f = (1110), g = (1101), h(x1, x2, x3) = f(x1, f(x1, x1))→ g(x2, x3)

5.6. f = (1000), g = (1101), h(x1, x2, x3) = f(f(x2, x2), x1) ↓ g(x2, x3)

5.7. f = (1011), g = (1101), h(x1, x2, x3) = f(x1, x3) | g(g(x2, x3), x3)

5.8. f = (0010), g = (1101), h(x1, x2, x3) = f(x3, x1) ∨ g(x2, g(x3, x3))

5.9. f = (0100), g = (1101), h(x1, x2, x3) = f(x3, g(x2, x1)) & g(x2, x2)

5.10. f = (0001), g = (0100), h(x1, x2, x3) = f(g(x2, x3), x1)⊕ g(x1, x2)

5.11. f = (0111), g = (0100), h(x1, x2, x3) = f(x3, x1)→ g(f(x2, x3), x1)

5.12. f = (1001), g = (0100), h(x1, x2, x3) = f(x2, f(x3, x2)) ↓ g(x1, x3)

5.13. f = (0110), g = (0100), h(x1, x2, x3) = f(f(x1, x3), x3) | g(x3, x2)

5.14. f = (1000), g = (0100), h(x1, x2, x3) = f(x2, x1) ∨ g(g(x1, x1), x3)

5.15. f = (0010), g = (0100), h(x1, x2, x3) = f(x3, x3) & g(x3, g(x1, x2))

5.16. f = (1110), g = (0100), h(x1, x2, x3) = f(x1, g(x3, x2))⊕ g(x3, x1)

5.17. f = (0111), g = (1110), h(x1, x2, x3) = f(g(x3, x1), x2) ∼ g(x2, x1)

5.18. f = (1001), g = (1110), h(x1, x2, x3) = f(x3, f(x2, x3))→ g(x3, x1)

5.19. f = (0110), g = (1110), h(x1, x2, x3) = f(x2, x3) ↓ g(f(x3, x2), x1)

5.20. f = (1000), g = (1110), h(x1, x2, x3) = f(x3, x1) | g(g(x3, x3), x2)

5.21. f = (0001), g = (1110), h(x1, x2, x3) = f(x1, g(x1, x1)) ∨ g(x2, x3)

5.22. f = (0010), g = (1110), h(x1, x2, x3) = f(f(x2, x1), x3) & g(x1, x1)

5.23. f = (0001), g = (0110), h(x1, x2, x3) = f(x1, x2)⊕ g(x3, g(x3, x3))

5.24. f = (0111), g = (0110), h(x1, x2, x3) = f(x2, g(x2, x3)) ∼ g(x1, x2)

5.25. f = (1110), g = (0110), h(x1, x2, x3) = f(g(x1, x2), x3)→ g(x3, x2)

5.26. f = (1000), g = (0110), h(x1, x2, x3) = f(x1, f(x3, x1)) ↓ g(x1, x2)

5.27. f = (0010), g = (0110), h(x1, x2, x3) = f(x3, x1) | g(f(x1, x3), x2)

5.28. f = (0001), g = (1001), h(x1, x2, x3) = f(f(x3, x2), x1) ∨ g(x2, x2)

5.29. f = (0111), g = (1001), h(x1, x2, x3) = f(x2, x3)⊕ g(x1, g(x1, x1))

5.30. f = (1000), g = (1001), h(x1, x2, x3) = f(x3, g(x3, x1)) ∼ g(x2, x3)
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6. Ïîñòðîèòü òàáëèöó ôóíêöèè, çàäàííîé ôîðìóëîé.

6.1. ((x1 | x2) | x3)→ x1

6.2. (x1 | x2) ∨ x2x3
6.3. ((x1 ⊕ x2) ∼ x2) | x3
6.4. x1 ∨ (x2x3 ⊕ x1)
6.5. x1 ↓ (x2 ↓ (x2 | x3))
6.6. ((x1 ⊕ x2) | x1)x3
6.7. (x1 ∼ x2) ∨ (x3 ↓ x2)
6.8. ((x1 ∨ x2) ∼ x2)⊕ x3
6.9. x1 ∨ (x2 ↓ x1x3)
6.10. (x1 ∨ x2) ∼ (x3 ↓ x1)
6.11. (x1 ⊕ x2) ↓ (x3 ∨ x1)
6.12. (x1 | x2x3)x1
6.13. (x1 → x2) ↓ (x1 ⊕ x3)
6.14. x1(x1 ↓ x2)x3
6.15. x1 ∼ ((x2 | x3)⊕ x1)
6.16. x1 | (x2x3 ⊕ x3)
6.17. x1 ↓ ((x2 ∼ x3) ↓ x1)
6.18. (x1 ∼ (x2 ↓ x3))⊕ x1
6.19. x1 ∼ x2x3 ∼ x3

6.20. x1 ∨ x2(x1 ∼ x3)

6.21. (x1 ↓ x2)(x2 → x3)

6.22. x1 | (x2x1 ∼ x3)

6.23. (x1 ↓ x2)(x2 ↓ x3)
6.24. x1 | ((x2 ∼ x3)⊕ x3)
6.25. (x1 | x2) ∼ (x2 ↓ x3)
6.26. x1 → ((x1 ∨ x2)→ x3)

6.27. (x1 ∨ (x1 ↓ x2)) | x3
6.28. (x1 | x2) | (x3 → x2)

6.29. (x1 ↓ (x2 ⊕ x3)) ∨ x2
6.30. ((x1 | x2)⊕ x3)x1
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7. Ïîñòðîèòü äèàãðàììó, õàðàêòåðèçóþùóþ ñòðîåíèå ôîðìóëû íàä ìíîæå-
ñòâîì Φ = { ,&,∨,⊕,∼,→, |, ↓}. Óêàçàíèå: â ñëó÷àå àññîöèàòèâíûõ îïå-
ðàöèé ïðèìåíÿòü ãðóïïèðîâêó âëåâî.

7.1. ((x2 ↓ x3)→ x1) | ((x3x1)⊕ x1x3)
7.2. (((x1x2) ∨ x1) ↓ (x2 → x3)) ∼ (x3x2)

7.3. (x3x1) ∼ (x3 ∨ x2) ∼ (x3 | (x3 ↓ x1))
7.4. (x1 ∨ x2)⊕ (((x1x2) ∨ x2) | (x2 ∼ x1))

7.5. ((x2x3) ∼ x3)→ ((x2 ∼ x1)→ x1 ∨ x2)
7.6. ((x1 ⊕ (x3 ↓ x1)) ↓ (x1 ⊕ x3))(x1 | x2)
7.7. ((x3 ⊕ x2 ⊕ x3) | (x1 ∼ x2)) | (x3 ↓ x1)
7.8. x2x1(((x3 ⊕ x2) | x2) ↓ (x3 ↓ x1))
7.9. x2(x3 | x2)(x1 ⊕ (x2 ∼ x3)⊕ x2)
7.10. (((x3 ⊕ x2)→ x1) ∼ ((x3 | x2) | x3)) ∨ x2
7.11. x3 ∼ x1 ⊕ ((x2 ∼ x3)(x3 ⊕ (x2 ∼ x3)))

7.12. (x3x1 ∨ x2) ∼ (((x2 ∼ x1) ↓ x3)⊕ x3)
7.13. (x2 ∼ (x2 | (x1 ∨ x3))) | ((x2 ↓ x1) ∼ x1)

7.14. (x3 → x1)⊕ ((x1 ↓ x2) | ((x1 → x3) | x3))
7.15. (x2x3x2) ∼ ((x2 ∼ x3)⊕ (x1 → x3))

7.16. ((x1 ⊕ (x2 ∼ x3)) | x1 ∼ x2) ∼ (x1 ∨ x2)
7.17. (x1 ∼ x2 ∼ (x2 ⊕ (x2x1))) | (x2 | x3)
7.18. (((x2 ∨ x3)x3) ∨ x2)→ (x1 ∨ (x2 ∼ x3))

7.19. ((x3 ∨ x1)(x1 | (x2 ∼ x3))) ∼ (x3 | x1)
7.20. (((x3 ∼ x2) ↓ x3)x2)⊕ (x1 ↓ (x2 ↓ x3))
7.21. ((x2 ↓ x3) ↓ x1) | ((x2 | x1) ↓ (x2 ⊕ x3))
7.22. (x2 ∼ x3 ∼ x1)→ (x1 ∨ x3) | (x1 ⊕ x2)
7.23. (((x3 | x1)x1)→ (x3 ↓ x1)) ∼ (x3 ↓ x2)
7.24. ((x3 ∼ x1) ↓ x3) | ((x3 → (x3 ⊕ x2)) | x3)
7.25. x1 | (((x2 ⊕ x3) ∼ (x1 ↓ x2))⊕ (x3 ↓ x1))
7.26. (x1((x2 → x1) ∼ x3)) ↓ (x1 ↓ (x3 | x1))
7.27. x2 | x1 ↓ ((x2 ⊕ x3) ∨ ((x3x1)→ x1))

7.28. (x1 → x3)x2 → (x2 → (x3 → (x3 | x2)))
7.29. ((x2 ⊕ x3) ∨ x1)⊕ (x1 → ((x3 ⊕ x1)x2))
7.30. ((x3 ↓ (x3 ⊕ x2))→ (x1 ∨ x3)) ↓ (x2 ∼ x1)
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8. Ïî äèàãðàììå âîññòàíîâèòü ôîðìóëó.

8.1.

∼

∨

|

x3 x1

x3

→

&

→

x2 x3

x1

x2

8.2.

∼

→

x2 x1

→

x3
→

|

x2 x1

∼

x1 x3

8.3.

⊕

∨

x2
∼

x2 x3

⊕

↓

|

x3 x2

x2

x2

8.4.

|

&

⊕

&

x2 x3

x2

x2

⊕

x3
↓

x3 x1

8.5.

⊕

→

x2 x3

∼

&

x2 x3

∨

x3
⊕

x1 x3

8.6.

↓

→

→

x2
∨

x1 x3

∼

x3 x1

→

x3 x2

8.7.

→

|

∨

∨

x2 x1

x2

x1

↓

⊕

x1 x3

x3

8.8.

→

→

&

x3 x2

↓

x2
&

x3 x2

∼

x3 x2
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8.9.

∼

&

x2 x3

⊕

⊕

|

x3 x1

x2

&

x1 x2

8.10.

∨

→

∼

x3 x1

x3

↓

→

→

x2 x3

x2

x2

8.11.

∨

|

x2
|

x3 x2

↓

∨

|

x1 x2

x1

x1

8.12.

&

∼

|

x3
∨

x1 x2

¬

∨

x1 x3

→

x2 x3

8.13.

|

→

∼

x2 x1

x3

∼

x1
∼

x1
|

x1 x3

8.14.

↓

∨

↓

x2 x3

x3

|

x3
⊕

&

x1 x3

x1

8.15.

⊕

↓

x1
⊕

x1 x2

&

x3
↓

∨

x2 x3

x2

8.16.

∼

∼

&

x3
&

x3 x1

→

x3 x1

∨

x3 x2

8.17.

↓

¬

→

↓

x2 x1

∨

x2 x3

|

&

x1 x3

x1

8.18.

⊕

→

x2
&

x3 x1

↓

¬

&

x2 x1

∨

x3 x1
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8.19.

⊕

∨

⊕

&

x3 x2

x3

&

x2 x1

∼

x2 x1

8.20.

¬

&

⊕

|

x1 x2

x1

⊕

→

x3 x1

∨

x3 x1

8.21.

⊕

⊕

→

x2 x1

x3

&

→

x2
∨

x2 x3

x2

8.22.

↓

→

∼

|

x3 x2

x3

x1

|

→

x1 x2

x1

8.23.

¬

∨

⊕

↓

x2 x3

x2

&

∼

x2 x3

→

x2 x3

8.24.

→

∨

∨

∼

x1 x3

x2

¬

∨

x3 x2

∨

x1 x2

8.25.

|

∨

x2
¬

|

x2 x3

→

x2
↓

|

x2 x3

x1

8.26.

∨

|

x1
|

x3
⊕

x1 x3

→

↓

x1 x3

x1

8.27.

|

x1
→

→

x3
&

x2 x1

↓

x2
↓

x2 x3

8.28.

|

⊕

¬

∼

x3 x1

∼

&

x1 x2

x2

⊕

x1 x3
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8.29.

↓

→

&

→

x3 x1

x3

¬

∼

x3 x2

↓

x1 x2

8.30.

∨

⊕

x3
↓

|

x2 x3

x3

¬

|

&

x1 x3

x2

13



9. Ïðîâåðèòü ýêâèâàëåíòíîñòü ôîðìóë Φ è Ψ, ïîñòðîèâ òàáëèöû.

9.1. Φ = x1(x2 ∨ x3), Ψ = x1x2 ∨ x1x3
9.2. Φ = x1(x2 ⊕ x3), Ψ = x1x2 ⊕ x1x3
9.3. Φ = x1(x2 ∼ x3), Ψ = x1x2 ∼ x1x3

9.4. Φ = x1(x2 → x3), Ψ = x1x2 → x1x3

9.5. Φ = x1(x2 | x3), Ψ = (x1x2) | (x1x3)
9.6. Φ = x1(x2 ↓ x3), Ψ = (x1x2) ↓ (x1x3)

9.7. Φ = x1 ∨ (x2x3), Ψ = (x1 ∨ x2)(x1 ∨ x3)
9.8. Φ = x1 ∨ (x2 ⊕ x3), Ψ = (x1 ∨ x2)⊕ (x1 ∨ x3)
9.9. Φ = x1 ∨ (x2 ∼ x3), Ψ = (x1 ∨ x2) ∼ (x1 ∨ x3)
9.10. Φ = x1 ∨ (x2 → x3), Ψ = (x1 ∨ x2)→ (x1 ∨ x3)
9.11. Φ = x1 ∨ (x2 | x3), Ψ = (x1 ∨ x2) | (x1 ∨ x3)
9.12. Φ = x1 ∨ (x2 ↓ x3), Ψ = (x1 ∨ x2) ↓ (x1 ∨ x3)
9.13. Φ = x1 ⊕ (x2x3), Ψ = (x1 ⊕ x2)(x1 ⊕ x3)
9.14. Φ = x1 ⊕ (x2 ∨ x3), Ψ = (x1 ⊕ x2) ∨ (x1 ⊕ x3)
9.15. Φ = x1 ⊕ (x2 ∼ x3), Ψ = (x1 ⊕ x2) ∼ (x1 ⊕ x3)
9.16. Φ = x1 ⊕ (x2 → x3), Ψ = (x1 ⊕ x2)→ (x1 ⊕ x3)
9.17. Φ = x1 ⊕ (x2 | x3), Ψ = (x1 ⊕ x2) | (x1 ⊕ x3)
9.18. Φ = x1 ⊕ (x2 ↓ x3), Ψ = (x1 ⊕ x2) ↓ (x1 ⊕ x3)
9.19. Φ = x1 | (x2x3), Ψ = (x1 | x2) ∨ (x1 | x3)
9.20. Φ = x1 | (x2 ∨ x3), Ψ = (x1 | x2)(x1 | x3)
9.21. Φ = x1 | (x2 ⊕ x3), Ψ = (x1 | x2)⊕ (x1 | x3)
9.22. Φ = x1 | (x2 ∼ x3), Ψ = (x1 | x2) ∼ (x1 | x3)
9.23. Φ = x1 | (x2 → x3), Ψ = (x1 | x2)→ (x1 | x3)
9.24. Φ = x1 | (x2 ↓ x3), Ψ = (x1 | x2) ↓ (x1 | x3)
9.25. Φ = x1 ↓ (x2x3), Ψ = (x1 ↓ x2) ∨ (x1 ↓ x3)
9.26. Φ = x1 ↓ (x2 ∨ x3), Ψ = (x1 ↓ x2)(x1 ↓ x3)
9.27. Φ = x1 ↓ (x2 ⊕ x3), Ψ = (x1 ↓ x2)⊕ (x1 ↓ x3)
9.28. Φ = x1 ↓ (x2 ∼ x3), Ψ = (x1 ↓ x2) ∼ (x1 ↓ x3)
9.29. Φ = x1 ↓ (x2 → x3), Ψ = (x1 ↓ x2)→ (x1 ↓ x3)
9.30. Φ = x1 ↓ (x2 | x3), Ψ = (x1 ↓ x2) | (x1 ↓ x3)
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10. Èñïîëüçóÿ îñíîâíûå ýêâèâàëåíòíîñòè, äîêàçàòü ýêâèâàëåíòíîñòü ôîðìóë
Φ è Ψ.

10.1. Φ = (x3 | x2) | ((x3 ↓ x1) ∨ x3), Ψ = (x1 ↓ (x2 → x1))→ (x2 ∨ x3)
10.2. Φ = x3 | ((x1 ⊕ x2) ∼ x2), Ψ = (x2 ↓ x3) | ((x1 ∼ x3) ↓ x1)
10.3. Φ = x2x3((x3 | (x3 ↓ x2)) ∨ (x2 ∼ (x3 ⊕ x1))), Ψ = (x2 | x3) ↓ (x1x3)

10.4. Φ = (x2 | x1) ∼ (x3 ⊕ x1) ∼ (x1 ∨ x3), Ψ = x1 ∨ (x2 ∼ x3)

10.5. Φ = (x3 ∼ (x2x3))⊕ ((x2 ∨ x1)x1), Ψ = x1 ⊕ (x3 → x2)

10.6. Φ = ((x1 ⊕ x2) | (x2 ∨ x1)) ∼ (x3 | x2), Ψ = x1 ⊕ (x2 → x3)

10.7. Φ = ((x3 ∼ x1) | x1) ↓ (x3 | x2), Ψ = x1(x2x3 ∨ (x1 ↓ x2))

10.8. Φ = (x3 ∨ (x2 ∼ x1))→ (x3 → x1), Ψ = ((x2 ∼ x3) ↓ (x2 ∨ x1))
10.9. Φ = (x1x3)→ ((x1 ⊕ x2) ∨ x2 ∨ x1), Ψ = (x1 ↓ (x1 ∨ x3)) | (x1 ∨ x2x3)
10.10. Φ = (x1(x3 ∼ x1)) ↓ (x1 ∨ (x2 | x1)), Ψ = ((x1x1x2)→ (x3x1))

10.11. Φ = (x2(x3 → x2)) ↓ ((x1 → x2) ∨ x3), Ψ = x3(x1 | (x3 ∼ x2))

10.12. Φ = (x2 → x1) | (x3 ∨ x1 ∨ (x1 | x2)), Ψ = x1 ⊕ (x1 ∨ (x1 ∼ x2))

10.13. Φ = ((x2 ⊕ x3) | (x1 ∼ x2))x3x1, Ψ = ((x2 ↓ x1) ∨ (x1 ∼ x3))x1

10.14. Φ = ((x1 → x2) | x1)(x3 ∨ (x3 | x2)), Ψ = x1 → ((x2 ∨ x3)→ x2)

10.15. Φ = ((x2 ⊕ x3)(x3 | x1)) | (x3 ⊕ (x3 | x2)), Ψ = (x1 ⊕ x3) | (x1 ↓ x2)
10.16. Φ = ((x3 ∨ x1) ∼ (x3 ⊕ x2)) ∨ (x3 | x2), Ψ = x3 ∨ (x2 | x3) ∨ (x1 | x3)
10.17. Φ = x3 | (x1 ↓ (x2x3)), Ψ = x3 → ((x1 ∨ x3) ∼ (x1x3 ∨ (x2 ∼ x3)))

10.18. Φ = ((x1 ⊕ x3)→ x1) ∨ ((x2 ∨ x3)⊕ x3), Ψ = (x2 ↓ x3) | ((x3 ∼ x1) ↓ x1)
10.19. Φ = (x1 ∼ x3) | ((x3 → (x1 | x2))x1), Ψ = (x1 → (x2 ↓ x3)) ∨ (x1 ⊕ x3)
10.20. Φ = x1 ⊕ (x1 ∨ ((x2 ∼ x1)→ (x2 ⊕ x1))), Ψ = (x2 → x1)(x2(x1 ∨ x3) ∨ x2)
10.21. Φ = (x1 → x2)⊕ ((x3 ∨ x1) ↓ (x3 | x1)), Ψ = ((x2x3) ∼ ((x1 ⊕ x3)x2))x1
10.22. Φ = (((x2x1) ↓ (x1 | x2))→ x1), Ψ = ((x1 ⊕ x2) | ((x1 ↓ x3)x3))
10.23. Φ = (x1 | x3) | ((x1(x1 | x2)) ∨ x2), Ψ = x2 ∼ (x1x2) ∼ (x3 ↓ x1)
10.24. Φ = ((x3 → x2)⊕ (x2 ∨ x3)) ∨ x3 ∨ x2, Ψ = ((x1 | x3) ↓ (x1x3))→ x2

10.25. Φ = ((x1 ↓ x2) ∼ (x3 ↓ x1))→ (x1 ∼ x2), Ψ = x3 ∨ (x2 ↓ x3) ∨ (x1 ⊕ x3)
10.26. Φ = x3 → ((x3 ∨ x1) ∼ ((x3x1)∨ (x3 ∼ x2))), Ψ = x3 | ((x1 ∨ x3) | (x2 ∨ x1))
10.27. Φ = ((x2 | x3) | x2)(x2 ⊕ (x3 ∼ (x1x3))), Ψ = (x1x2x3 ⊕ (x2 ∼ x3)) ∨ x1x2
10.28. Φ = ((x2 | x1) ∨ (x3 ∼ (x2 ↓ x1)))x1, Ψ = (((x1 | x3) ↓ x2) ∼ x3)(x3 ∨ x1)
10.29. Φ = (x3 ∨ x2 ∨ ((x1x3) ∼ (x3 → x2))), Ψ = x3 ↓ (((x2 → x1) ∼ x3) ∨ x2)

10.30. Φ = (((x2 ∼ x1)⊕ (x2 ∼ x3)) ∼ (x3 ∨ x2)), Ψ = (x1 ∼ x2) ∼ (x3 | x2)
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11. Ýêâèâàëåíòíûìè ïðåîáðàçîâàíèÿìè ïðèâåñòè ôîðìóëó ê ÄÍÔ.

11.1. (x2 ∨ x1) | (x3 ∼ x1)

11.2. (x1 | x2) ↓ (x3 | x1)
11.3. (((x2x1) ∨ x3)→ x3)

11.4. (((x1x2)→ x3) ∨ x2)
11.5. ((x2 ∨ x3)x1) ∼ (x1 ∨ x2)
11.6. ((x3 → x1) ↓ x2) | x1
11.7. x2 ∼ x3 → (x1 ∨ x2)
11.8. ((x2 | x3) ↓ x3) ↓ x1
11.9. x2 → x3 | x1 ∼ x1

11.10. ((x2 → x1)x3) | x2
11.11. (x3 | x2) ∨ x1 ↓ x3
11.12. ((x1 ∨ x2) ∼ x3) ↓ x1
11.13. (x1 ∨ (x3x2))⊕ x2
11.14. (x3 | x2) ∼ (x1 ∨ x2)
11.15. (x1 → x3) ↓ (x2 → (x1x3))

11.16. (x3 ⊕ x2)→ (x1 | x3)
11.17. (x3 | x1)→ (x2 → x1)(x2 → x3)

11.18. x1 | ((x2 ⊕ x3)x1x3)
11.19. (x1 ∨ x3)→ ((x2 ∨ x1)⊕ x2)
11.20. ((x3 | x2) ↓ (x1 ↓ x2)) | x3
11.21. ((x1 | x2)x2) ∨ ((x2 | x3)x2)
11.22. (x3 → x2)x1 ⊕ x3
11.23. (x2 | x3)(x1 | x3)x2
11.24. (x3 ↓ x1) | (x2 ∼ x1)

11.25. (x1 | x2) ↓ (x3 ↓ x1)
11.26. (x1 ↓ x3)→ ((x2 | x3)x1)
11.27. x3 ∼ (x1 → (x2 ↓ x3))
11.28. (x1 → x2)⊕ (x1 ∼ x3)

11.29. (x1 ∨ x2) | ((x1x2)→ (x3 → x2))

11.30. (x1 ⊕ x2 ⊕ x3) | x1
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12. Ýêâèâàëåíòíûìè ïðåîáðàçîâàíèÿìè ïðèâåñòè ôîðìóëó ê ÑÄÍÔ.

12.1. x1 ∼ x2 ∼ (x1 ∨ x3)
12.2. (x1x2 ↓ x3)⊕ x1
12.3. (x1 ∨ x2)(x3 | x1)
12.4. (x1 | x2)⊕ x1 ⊕ x3
12.5. (x1 ↓ x2) ↓ (x1 ⊕ x3)
12.6. x1 ⊕ ((x2 ⊕ x3) | x2)
12.7. x1 ∼ ((x2 ↓ x3) ↓ x3)
12.8. (x1 | x2)⊕ (x3 ↓ x2)
12.9. (x1 ∨ x2)(x1 | x3)
12.10. x1 ∨ x2 ∨ x2 ⊕ x3
12.11. ((x1 | x2) ∨ x2) ∼ x3

12.12. x1 ⊕ (x2 ∼ (x3 ∨ x2))
12.13. ((x1 ∼ x2)→ x2)⊕ x3
12.14. (x1 ∨ (x2 → x3))⊕ x1
12.15. (x1 → x2)→ (x1 ↓ x3)
12.16. x1 → x2 ∼ (x3 ⊕ x1)
12.17. x1 ∼ ((x2 ⊕ x3) ↓ x3)
12.18. (x1 | x2)(x2 ∼ x3)

12.19. x1 ⊕ (x2 ↓ x1 ⊕ x3)
12.20. (x1 ∨ x2)→ (x3 ↓ x1)
12.21. x1 ↓ ((x2 ∨ x3)⊕ x2)
12.22. (x1 | x2) ∼ x3 ∼ x2

12.23. (x1 ⊕ x2)(x2 ∨ x3)
12.24. (x1 ↓ x2)x2 ↓ x3
12.25. (x1 → x2)⊕ x1 ⊕ x3
12.26. ((x1 | x2) ↓ x2)⊕ x3
12.27. ((x1 ↓ x2) ↓ x3) ↓ x1
12.28. x1 ∼ ((x2 ⊕ x3)→ x3)

12.29. (x1 → x2)(x3 ⊕ x2)
12.30. x1(x2 ∼ x3)x2
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13. Ýêâèâàëåíòíûìè ïðåîáðàçîâàíèÿìè ïðèâåñòè ôîðìóëó ê ÊÍÔ.

13.1. x2((x3 → x1)⊕ x2)
13.2. ((x1 ↓ x3) | x1)x2
13.3. ((x3 ∼ x1) ∨ x2)⊕ x1
13.4. x3 | ((x2x1) | (x1x2x3))
13.5. ((((x1 ⊕ x3) ∨ x2)x2)⊕ x1)
13.6. ((x1 ↓ x3) ∨ (x2 | x2)x1)
13.7. (x1 ∨ x2)(x2 ∨ x3)(x2 ∨ x1)x1
13.8. x2 ∨ (x1 ⊕ x3)(x1 ∨ x2)
13.9. ((x1 ∼ x3)x2)⊕ x1
13.10. ((x1 ∼ x3)→ x2) ∨ x2
13.11. (((x1 ⊕ x2) ∼ x1) ↓ x3)
13.12. x3 | ((x1x2)⊕ x1)
13.13. (((x3 ∨ x2)x1) ∼ x1)

13.14. (x3 | ((x1 → x2))) | x3
13.15. ((x1 ↓ x2) | (x3x1))x3
13.16. (x2 → x1)x2(x3 ∨ x2)
13.17. (x1 | x3)x2 ∼ x1

13.18. ((x3x1) ∼ x2)(x1 ∼ x2)

13.19. (x1 ∨ (x2 ∼ x3) ∨ x3) ∼ x2

13.20. x1((x3 → x2)⊕ x2)
13.21. ((x1 ⊕ x2)x3) ∨ x2
13.22. ((x1 ↓ x2) ∨ x3)x3
13.23. ((x1 ↓ (x1 | x3)) ↓ x2)
13.24. (((x1 | x2) ↓ x3) ∼ x3)

13.25. ((x1(x3 ↓ x2) ∨ x3)→ x2)

13.26. ((x2 ∼ (x1 ∨ x3) ∼ x3) ∨ x1)
13.27. ((x2 ⊕ x3) | x1) ↓ x3
13.28. x3((x1 → x2) | (x2 ↓ x1))
13.29. ((x1 ⊕ x2) | x3) ↓ x2
13.30. ((x1 ∨ x2)(x1 ∨ x3))→ (x1 | x3)
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14. Ýêâèâàëåíòíûìè ïðåîáðàçîâàíèÿìè ïðèâåñòè ôîðìóëó ê ÑÊÍÔ.

14.1. (x1 ↓ x2)⊕ (x3 | x2)
14.2. x1 ∨ ((x2 ∼ x1) ↓ x3)
14.3. (x1 | x2)⊕ (x1 ∨ x3)
14.4. (x1 → x2)(x3 → x2)

14.5. (x1x2 ∼ x3)⊕ x1
14.6. (x1 ↓ (x1 ∼ x2)) ↓ x3
14.7. (x1 ∨ x2)→ x2x3

14.8. (x1 ⊕ (x2 ∼ x3)) ∼ x3

14.9. ((x1 ∨ x2)⊕ x3) ∼ x1

14.10. x1x2 ∼ x2 ∼ x3

14.11. x1(x2 ∼ x2 | x3)
14.12. (x1 | x2)⊕ (x3 → x1)

14.13. x1 ⊕ ((x2 → x1) ↓ x3)
14.14. x1 ∼ (x2x3 ↓ x2)
14.15. x1 ⊕ ((x1 ∼ x2) ∨ x3)
14.16. (x1 | x2)x1x3
14.17. (x1 ⊕ x2) ∼ (x2 ↓ x3)
14.18. x1 ∼ ((x1 ∼ x2) ↓ x3)
14.19. x1 → x1 ∨ x2 → x3

14.20. x1 ⊕ x2 ⊕ (x3 → x1)

14.21. (x1 ∨ x2) | (x3 ⊕ x1)
14.22. (x1 ∨ (x2 ⊕ x3)) | x2
14.23. (x1 ∨ x2) ∼ x1x3

14.24. (x1 ∼ x2)⊕ (x3 | x1)
14.25. x1 ∼ ((x2 | x3) ↓ x3)
14.26. (x1 ∨ x2) | x1 ⊕ x3
14.27. (x1 → x2)x1 ∼ x3

14.28. (x1 ↓ x2) ↓ x3x1
14.29. x1x2 ∼ x1 ∼ x3

14.30. x1 ⊕ x2 ⊕ (x1 | x3)
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15. Ïîñòðîèòü ïîëèíîì Æåãàëêèíà, èñïîëüçóÿ ýêâèâàëåíòíûå ïðåîáðàçîâà-
íèÿ.

15.1. x1 → ((x2 ∨ x3) ↓ x1)
15.2. (x1 ↓ (x2 ∼ x3))→ x2

15.3. x1 ∼ ((x2 ∼ x3)→ x3)

15.4. (x1x2 → x3)⊕ x1
15.5. x1 ↓ (x1 ∼ x2)→ x3

15.6. (x1 | (x2 ∨ x3))⊕ x1
15.7. (x1 ⊕ x2) ∨ (x1 ↓ x3)
15.8. x1 ↓ x2 ↓ (x3 → x1)

15.9. (x1 ∼ x2) ↓ x3x1
15.10. x1 ∼ (x2 ↓ (x1 | x3))
15.11. (x1 → x2) ∼ (x1 | x3)
15.12. x1 → (x1 → x2 → x3)

15.13. x1x2 ↓ (x3 ⊕ x1)
15.14. x1(x2 ∼ x1) ↓ x3
15.15. (x1 ∼ x2 ∨ x3) ∨ x2
15.16. x1 → x2 ∨ x2x3
15.17. (x1 | x2) ↓ (x3 ↓ x1)
15.18. (x1 → (x1 ⊕ x2)) ↓ x3
15.19. (x1 ∨ (x2 ↓ x1))x3
15.20. (x1 | x2)⊕ x3 ⊕ x2
15.21. (x1 → x2) ∼ x1 ⊕ x3
15.22. x1 | (x2 ⊕ (x2 → x3))

15.23. (x1 ∼ x2) ∨ (x3 | x2)
15.24. x1 ∨ x2 ∨ (x3 ↓ x2)
15.25. x1 | ((x2 ↓ x3) | x1)
15.26. (x1 ⊕ (x2 | x3)) ↓ x1
15.27. (x1 ↓ x2)→ x1x3

15.28. x1 ↓ (x2 ↓ x1 | x3)
15.29. (x1 | x2)→ (x3 ∨ x1)
15.30. (x1 ∼ x2) ↓ (x3 ⊕ x1)

20



16. Ïðåäñòàâèòü ôóíêöèþ f â âèäå ÑÄÍÔ.

16.1. f = (10101000)

16.2. f = (01010100)

16.3. f = (00101010)

16.4. f = (00010101)

16.5. f = (10001010)

16.6. f = (01000101)

16.7. f = (10100010)

16.8. f = (01010001)

16.9. f = (10011000)

16.10. f = (01001100)

16.11. f = (00100110)

16.12. f = (00010011)

16.13. f = (10001001)

16.14. f = (11000100)

16.15. f = (01100010)

16.16. f = (00110001)

16.17. f = (00011010)

16.18. f = (00001101)

16.19. f = (10000110)

16.20. f = (01000011)

16.21. f = (10100001)

16.22. f = (11010000)

16.23. f = (01101000)

16.24. f = (00110100)

16.25. f = (00011100)

16.26. f = (00001110)

16.27. f = (00000111)

16.28. f = (10000011)

16.29. f = (11000001)

16.30. f = (11100000)
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17. Ïðåäñòàâèòü ôóíêöèþ f â âèäå ÑÊÍÔ.

17.1. f = (01110110)

17.2. f = (00111011)

17.3. f = (10011101)

17.4. f = (11001110)

17.5. f = (11100101)

17.6. f = (11110010)

17.7. f = (01111001)

17.8. f = (10111100)

17.9. f = (01011110)

17.10. f = (00101111)

17.11. f = (10010111)

17.12. f = (11001011)

17.13. f = (11100011)

17.14. f = (11110001)

17.15. f = (01010111)

17.16. f = (10101011)

17.17. f = (11010101)

17.18. f = (11101010)

17.19. f = (01110101)

17.20. f = (10111010)

17.21. f = (01011101)

17.22. f = (10101110)

17.23. f = (01100111)

17.24. f = (10110011)

17.25. f = (11011001)

17.26. f = (11101100)

17.27. f = (11011100)

17.28. f = (10111001)

17.29. f = (01110011)

17.30. f = (11100110)

22



18. Ïðåäñòàâèòü ôóíêöèþ f â âèäå ïîëèíîìà Æåãàëêèíà.

18.1. f = (01010001)

18.2. f = (10011000)

18.3. f = (01001100)

18.4. f = (00100110)

18.5. f = (00010011)

18.6. f = (10001001)

18.7. f = (11000100)

18.8. f = (01100010)

18.9. f = (00110001)

18.10. f = (00011010)

18.11. f = (00001101)

18.12. f = (10000110)

18.13. f = (01000011)

18.14. f = (10111100)

18.15. f = (01011110)

18.16. f = (00101111)

18.17. f = (10010111)

18.18. f = (11001011)

18.19. f = (11100011)

18.20. f = (11110001)

18.21. f = (01010111)

18.22. f = (10101011)

18.23. f = (11010101)

18.24. f = (11101010)

18.25. f = (01110101)

18.26. f = (10111010)

18.27. f = (01101001)

18.28. f = (10010110)

18.29. f = (00011110)

18.30. f = (11010010)
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19. Ïóñòü ìíîæåñòâà ïåðåìåííûõ ôóíêöèé f(x1, . . . , xn) è g(y1, . . . , ym) íå
ïåðåñåêàþòñÿ. Íàéòè äëèíó ÑÄÍÔ ñëåäóþùåé ôóíêöèè:

19.1. f & g, åñëè f, g ∈ S
19.2. f ∨ g, åñëè f ∈ S, g ∈ L
19.3. f ⊕ g, åñëè f ∈ L, g ∈ S
19.4. f & g, åñëè f ∈ S, g ∈ L
19.5. f ∨ g, åñëè f, g ∈ L
19.6. f ⊕ g, åñëè f, g ∈ S
19.7. f & g, åñëè f ∈ L ∩ S, à äëèíà ÑÄÍÔ g ðàâíà l

19.8. f ∨ g, åñëè äëèíà ÑÄÍÔ f ðàâíà k, à g ∈ L ∩ T0
19.9. f ⊕ g, åñëè f ∈ L ∩ T0, à g ∈ L ∩ T1
19.10. f & g, åñëè f, g ∈ L
19.11. f ∨ g, åñëè f ∈ L, g ∈ T0 ∩ S
19.12. f ⊕ g, åñëè f ∈ S, g ∈ T1 ∩ L
19.13. f & g, åñëè f, g ∈ S
19.14. f ∨ g, åñëè f, g ∈ L
19.15. f ⊕ g, åñëè f, g ∈ S ∩ L
19.16. f & g, åñëè f ∈ T0 ∩ S, à äëèíà ÑÄÍÔ g ðàâíà l

19.17. f ∨ g, åñëè äëèíà ÑÄÍÔ f ðàâíà k, à g ∈ L ∩ S
19.18. f ⊕ g, åñëè f ∈ S ∩ T1, à g ∈ L
19.19. f & g, åñëè f, g ∈ L ∩ T1
19.20. f ∨ g, åñëè f ∈ L ∩ T0, g ∈ S ∩ T1
19.21. f ⊕ g, åñëè f ∈ S, g ∈ L
19.22. f & g, åñëè f, g ∈ L ∩ T1
19.23. f ∨ g, åñëè f, g ∈ L ∩ T0
19.24. f ⊕ g, åñëè f, g ∈ L ∩ S
19.25. f & g, åñëè f ∈ L ∩ T1, à äëèíà ÑÄÍÔ g ðàâíà l

19.26. f ∨ g, åñëè äëèíà ÑÄÍÔ f ðàâíà k, à g ∈ S ∩ T0
19.27. f ⊕ g, åñëè f ∈ L ∩ S, à g ∈ L ∩ T1
19.28. f → g, åñëè f, g ∈ L
19.29. f | g, åñëè f, g ∈ S
19.30. f ↓ g, åñëè f, g ∈ S ∩ L
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20. Ïîñòðîèòü ñîêðàùåííóþ ÄÍÔ äëÿ ôóíêöèè f , çàäàííîé òàáëèöåé.

20.1. f = (11001001)

20.2. f = (10001001)

20.3. f = (10100110)

20.4. f = (01000010)

20.5. f = (01001010)

20.6. f = (01111110)

20.7. f = (01101110)

20.8. f = (01110110)

20.9. f = (01011100)

20.10. f = (00001111)

20.11. f = (10010101)

20.12. f = (11001011)

20.13. f = (11000111)

20.14. f = (10010111)

20.15. f = (11000000)

20.16. f = (11100011)

20.17. f = (11110001)

20.18. f = (01010111)

20.19. f = (10101011)

20.20. f = (11100011)

20.21. f = (11110000)

20.22. f = (01010000)

20.23. f = (10101010)

20.24. f = (11010101)

20.25. f = (11101010)

20.26. f = (01110101)

20.27. f = (10011111)

20.28. f = (01100110)

20.29. f = (00110011)

20.30. f = (11001100)
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21. Îïðåäåëèòü ñóùåñòâåííûå è ôèêòèâíûå ïåðåìåííûå ôóíêöèè f .

21.1. f = (01100110)

21.2. f = (01100110)

21.3. f = (00110000)

21.4. f = (00001010)

21.5. f = (00111010)

21.6. f = (00111100)

21.7. f = (00001001)

21.8. f = (11001001)

21.9. f = (10001001)

21.10. f = (10100110)

21.11. f = (01000010)

21.12. f = (01001010)

21.13. f = (01111110)

21.14. f = (01101110)

21.15. f = (01110110)

21.16. f = (01011100)

21.17. f = (00001111)

21.18. f = (10010101)

21.19. f = (11001011)

21.20. f = (11000111)

21.21. f = (11000011)

21.22. f = (11110000)

21.23. f = (11110110)

21.24. f = (11110101)

21.25. f = (11110010)

21.26. f = (11110001)

21.27. f = (00111111)

21.28. f = (10011111)

21.29. f = (00110111)

21.30. f = (01010101)
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22. Îïðåäåëèòü ñóùåñòâåííûå è ôèêòèâíûå ïåðåìåííûå ôóíêöèè, ïðåîáðà-
çîâàâ åå â ïîëèíîì Æåãàëêèíà.

22.1. (x1 ⊕ x2x3) ∨ x3
22.2. x1 → ((x2 → x3)⊕ x2)
22.3. x1 | ((x1 ↓ x2) ↓ x3)
22.4. x1(x2 ↓ x1x3)
22.5. ((x1 ∼ x2) ↓ x1)x3
22.6. x1x2 ↓ (x3 | x1)
22.7. x1 | ((x2 → x3) | x3)
22.8. (x1 ⊕ x2)→ (x3 ∼ x2)

22.9. (x1 ∨ (x2 ↓ x3)) ↓ x2
22.10. (x1 ⊕ x2) ↓ x3x1
22.11. (x1 ∨ x2) | x3 ∼ x2

22.12. x1 ∨ (x1 ∨ x2 ↓ x3)
22.13. (x1 ∼ x2) ↓ (x2 ↓ x3)
22.14. x1 ∼ (x2 ⊕ x3) ∨ x2
22.15. (x1 ↓ x2) ↓ (x3 | x2)
22.16. x1 | (x2x3 | x3)
22.17. x1 ∨ (x2 | (x1 | x3))
22.18. x1 ↓ (x2 ∨ (x1 ↓ x3))
22.19. x1 ∨ x2(x3 ∨ x1)
22.20. x1x2 ↓ x3 ⊕ x2
22.21. (x1 ∼ (x2 → x3)) | x2
22.22. (x1 ↓ x2) ∨ x1 ∨ x3
22.23. (x1 ∼ x2) ↓ (x1 ↓ x3)
22.24. x1 | (x1 ⊕ x2)x3
22.25. x1 → (x2 ⊕ x3 ↓ x3)

22.26. (x1 | x2 ∼ x3) ↓ x1
22.27. x1 | (x2 ↓ (x2 ∨ x3))
22.28. x1 ↓ x2 → (x3 | x1)
22.29. x1 | ((x2 | x3)⊕ x3)
22.30. (x1 ∼ x2) ∨ (x3 ↓ x1)
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23. Îïðåäåëèòü ñóùåñòâåííûå è ôèêòèâíûå ïåðåìåííûå ôóíêöèè, ïðåîáðà-
çîâàâ åå â ñîêðàùåííóþ ÄÍÔ.

23.1. (((x1 | x2)→ x1) ↓ x2) ∨ x3
23.2. x1 → (x2 ⊕ x1 ↓ (x3 ⊕ x1))
23.3. x1 ∼ (x2 ∨ x3) ∨ (x2 ↓ x1)
23.4. ((x1 → x2)→ x1) | x2x3
23.5. x1x2 ⊕ (x3 | x3x2)
23.6. (x1 ∼ x2)(x1 → x3)x3

23.7. (x1 ↓ x2)→ (x2 ↓ (x3 ∼ x1))

23.8. ((x1 → x2) ∼ x1)x3x1

23.9. x1 ∼ x2 ∼ (x2 → (x3 ⊕ x1))
23.10. (x1 → x2) ∨ ((x1 | x2) ∼ x3)

23.11. x1 ⊕ ((x1 | x2) ∨ (x1 ⊕ x3))
23.12. (x1 ∨ (x1 ↓ x2))→ (x3 | x1)

23.13. (x1 ↓ x2) ↓ x3 ⊕ (x1 ↓ x3)
23.14. (x1 → x2) ∨ (x3 ∼ (x3 → x1))

23.15. (x1 | (x1 ↓ x2)) ∨ (x3 → x1)

23.16. (x1x2 | x3) ∨ (x2 ↓ x1)
23.17. x1 ↓ x2(x3 | (x1 | x3))
23.18. (x1 ↓ x2) ∼ ((x1 → x3) | x1)
23.19. ((x1 ∨ x2) ↓ x3) ∼ (x1 ↓ x2)
23.20. x1x2 ↓ (x3 ↓ x2) | x1
23.21. x1 ↓ x2 ∨ (x1 → (x1 → x3))

23.22. (x1 → x2) ∼ x1x3x1

23.23. (x1 ∼ x2) ∨ ((x3 ↓ x1) ∼ x1)

23.24. (x1 → x2) ∨ (x3 ⊕ (x3 ∼ x2))

23.25. ((x1 ∨ x2) | x1 ↓ x3) ↓ x1
23.26. x1((x2 → (x2 ∼ x1))→ x3)

23.27. (x1x2 | x3)x1 → x3

23.28. (x1 → x2 ↓ x3)⊕ (x3 | x1)
23.29. x1 ⊕ (((x2 ∼ x3)→ x2) ↓ x2)
23.30. x1 | (x2 → (x3 ∼ x1 ∼ x2))
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24. Ïðîâåðèòü, ïðèíàäëåæèò ëè ôóíêöèÿ ìíîæåñòâàì T0 ∪ T1, T1 \ T0.

24.1. ((x2 | x1) ↓ (x1 ∼ x3)) ↓ (x1 ↓ x3)
24.2. x2 → (x3x2 | (x1 ⊕ (x3 ∨ x2)))
24.3. x3x2((x2 ∨ x1) ↓ x1 ⊕ x2)
24.4. (x1 → x2) ∼ ((x2 | x3) | x2) ∼ x2

24.5. (x2 ∨ ((x2 ↓ x1) | (x3 ⊕ x2)))→ x3

24.6. (x1 ⊕ x2) ∨ ((x3 ⊕ x1) ↓ (x1 → x3))

24.7. (x2 → x3) ∨ ((x3 ∨ (x2 → x1)) | x2)
24.8. ((x2 | x3) ∨ x1)→ ((x2 → x1) ∨ x2)
24.9. (x2 → x2x3) ↓ x1 | (x3 ⊕ x2)
24.10. (x3 | x2)x1 ⊕ (x3 ↓ x3x2)
24.11. (x3(x3 ⊕ x1) ↓ x1)x3 → x3

24.12. (x2 → ((x1 | x2) ∼ x2 ∼ x3))→ x2

24.13. (x2 → (x1 ⊕ x2)) ∨ x3 ∼ x2x1

24.14. x2 ∼ (x1 ⊕ x2) ∼ x3 ⊕ x3x2
24.15. x1 ↓ x3 ∨ (x2 | (x1 ∨ (x1 → x2)))

24.16. (x3 | x1) ∨ x2 → ((x3 → x2) ↓ x2)
24.17. (x3 → x2) ∼ (x3 ∨ (x2 ↓ x3)) ∼ x3

24.18. (x3 | x3 | x2)((x1 ∨ x2)→ x3)

24.19. (x1 | x3) | (x3 ∼ (x2 → (x1 → x3)))

24.20. x2 ⊕ (x1 ∨ x2)⊕ (x1 ∨ x2)→ x3

24.21. ((x3 | x1)→ (x2 | x1)) ∨ (x1 | x3)
24.22. (x1 ∨ x2 ∨ x3)(x1 | x2 | x1)
24.23. ((x2 | (x2 ∨ x1)) ∼ (x2 ⊕ x3))⊕ x3
24.24. (x1 ∼ x1 ∨ x2) ↓ ((x3 ↓ x1)⊕ x1)
24.25. ((x3 ∼ x2) ∨ x2x1)⊕ x3x1
24.26. (x3 ∼ x1) ↓ (x3x2 → x2 → x2)

24.27. ((x1 ∨ x2)→ (x1 | x2)) | (x2 | x1)
24.28. x1x2x3 ∼ x1(x3 | x1)
24.29. ((x2 ⊕ x1) ∼ x3) ↓ (x3 ∨ x1x2)
24.30. (x1 ↓ x2)⊕ x3 ∼ x3 ∨ (x2 ∼ x3)
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25. Ïîëüçóÿñü ïðèíöèïîì äâîéñòâåííîñòè, ïîñòðîèòü ôîðìóëó, ðåàëèçóþ-
ùóþ ôóíêöèþ, äâîéñòâåííóþ ê çàäàííîé.

25.1. (x1 ∨ x3) ∼ ((x1 | x2)⊕ x3)
25.2. ((x1 ∨ x2) ↓ (x1 ∨ x3))→ x2

25.3. (x1 | x2)→ ((x2 ⊕ x3) ∨ x1)
25.4. (x1 ⊕ x2) ∼ (x1x3)

25.5. (x3 | x2) | ((x3 ↓ x1) ∨ x3)
25.6. x3 | ((x1 ⊕ x2) ∼ x3)

25.7. (x1x2) ↓ ((x3x2) | x3)
25.8. x1x3 ∨ x1x2 ∨ (x3 ⊕ x2)
25.9. (x2 → (x2 → x1))(x2 ↓ x3)
25.10. (x1 ↓ (x2 → x1))→ (x2 ∨ x3)
25.11. ((x1 ⊕ x2) | (x2 ∨ x1)) ∼ (x3 | x2)
25.12. (x3 ∨ (x2 ∼ x1))→ (x3 → x1)

25.13. (x3x1)→ ((x1 ⊕ x2) ∨ x2 ∨ x1)
25.14. (x2 → x1) | (x3 ∨ x1 ∨ (x1 | x2))
25.15. (x3 → (x3 | x2)) ∨ (x1 ⊕ x2)
25.16. (x1 ↓ x3) ∨ (x2 ∼ x1) ∨ (x2 ↓ x3)
25.17. (x1 ∼ x2) ∨ x2 ∨ (x2 → x3)

25.18. ((x1 ↓ x3)→ x2)⊕ (x1 → x2)

25.19. x1 → ((x2 → x3) ↓ (x3 ⊕ x2))
25.20. x1 ⊕ (x2 ↓ ((x1 ↓ x3)→ x2))

25.21. (x1 → x2) | ((x1 | x3) ∨ x2)
25.22. ((x1 ∨ x3)→ (x1 ∨ x2)) ↓ x2
25.23. x1 ⊕ (x3 ∼ (x2 → (x1 → x3)))

25.24. (x2 | (x1 ∨ x3)) ↓ (x2 ∨ x3)
25.25. x3 ↓ ((x2 | x3) ↓ x1)
25.26. x3((x2 → x1) | (x1 ↓ x2))
25.27. ((x1 ∨ x2)(x2 ∨ x3))→ (x1 | x3)
25.28. (x1 ⊕ x2) ∨ ((x2 ⊕ x3) ∼ x1)

25.29. (x2 | x3)⊕ (x1 ↓ (x3 ⊕ x1))
25.30. (x1 ↓ x3) ∨ ((x2 | x3)→ x2)
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26. Ïîëüçóÿñü ïðèíöèïîì äâîéñòâåííîñòè, äîêàçàòü ñàìîäâîéñòâåííîñòü
ôóíêöèè, çàäàííîé ôîðìóëîé.

26.1. x2 ↓ (x3 ∼ x1)x2

26.2. (x2 | x1 → x2)⊕ x3
26.3. x2 ∼ ((x3 ↓ x1) | x1)
26.4. x2 | (x3 → (x1 → x2))

26.5. (x2 → (x2 ∨ x3))⊕ x1
26.6. x1 ⊕ (x2 ↓ (x2 | x3))
26.7. x2((x1 → x3)→ x2)

26.8. x1 ∨ ((x1 → x2) ↓ x3)
26.9. ((x2 ↓ x1) | x2)x3
26.10. x2 ∼ (x1 ↓ (x3 | x1))
26.11. ((x3 ∼ x2)→ x1) | x1
26.12. x1 ∼ ((x3 | x2) ↓ x3)
26.13. (x3 | (x2 ⊕ x1))→ x3

26.14. (x1 ↓ (x1 | x2)) ↓ x3
26.15. x1 | (x3 → (x3 ∨ x2))
26.16. x1 ⊕ (x2 ↓ (x3 | x2))
26.17. (x2 ∨ (x1 → x3)) | x3
26.18. x2 ↓ (x2 → x1)x3

26.19. x2 ∨ (x3 ↓ x1)x3
26.20. x2(x1 ∨ x2 | x3)
26.21. ((x2 ⊕ x3)→ x1) | x1
26.22. x1(x1 ↓ x2) ∼ x3

26.23. x3 ↓ (x2 ↓ (x3 | x1))
26.24. ((x3 ↓ x1)→ x2)x1

26.25. x3 | ((x1 ∨ x2)→ x3)

26.26. (x1 | x2 → x3)x3

26.27. (x2 ↓ (x3 | x1)) ∨ x3
26.28. (x3 → (x3 ∨ x1)) | x2
26.29. x2 ↓ (x3 → x1) | x1
26.30. ((x2 | x1) ↓ x1) ∼ x3
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27. Ïðîâåðèòü ñàìîäâîéñòâåííîñòü ôóíêöèè f , çàäàííîé âåêòîðíî.

27.1. f = (1011100001010101)

27.2. f = (1100010101100011)

27.3. f = (0100001110101110)

27.4. f = (0101111001011000)

27.5. f = (0001111010101001)

27.6. f = (1011100001001101)

27.7. f = (1010010110011010)

27.8. f = (1001010010010111)

27.9. f = (1011101010010010)

27.10. f = (0101011001010101)

27.11. f = (1000000011011111)

27.12. f = (0111001110101000)

27.13. f = (0000110101101110)

27.14. f = (1001101111010000)

27.15. f = (0110001110011001)

27.16. f = (0110101000110101)

27.17. f = (1101000101000111)

27.18. f = (0100101111010100)

27.19. f = (0100110110001101)

27.20. f = (0010110111100001)

27.21. f = (0101000011011101)

27.22. f = (0001010111010110)

27.23. f = (1110000110111000)

27.24. f = (0100101010001111)

27.25. f = (1110001100101010)

27.26. f = (1110000111001010)

27.27. f = (0110010101010101)

27.28. f = (1011101100100001)

27.29. f = (1011001010101001)

27.30. f = (1111000100110010)
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28. Ïîäñ÷èòàòü, ñêîëüêèìè ñïîñîáàìè ìîæíî çàìåíèòü ïðî÷åðêè â âåêòîðå
α êîíñòàíòàìè 0 è 1 òàê, ÷òîáû ïîëó÷èëñÿ âåêòîð çíà÷åíèé íåêîòîðîé
ñàìîäâîéñòâåííîé ôóíêöèè.

28.1. α = (−−−−−− 10−−0−−−−−)

28.2. α = (−−−− 0−−−−− 01−−− 0)

28.3. α = (11− 1−−− 0−−−−−−−−)

28.4. α = (−− 0−−−−−−−−− 111−)

28.5. α = (−−−−−−−0−−− 1−−1−)

28.6. α = (−−−−−1−−− 100−−−−)

28.7. α = (0−−−−−−− 1−−01−−−)

28.8. α = (−−−1−−−−−−00−−−−)

28.9. α = (−−−−−−−1−−1−−0− 1)

28.10. α = (−− 1−−1−−−−−−− 00−)

28.11. α = (−0−−−−0−−− 0−−−−−)

28.12. α = (−−−−−− 110−−−−−−0)

28.13. α = (−− 0−−− 0−−−−−−− 01)

28.14. α = (−−−−−−−− 1001−−−−)

28.15. α = (−1−−−−− 0−−−−− 0−−)

28.16. α = (1− 0− 0− 1−−−−−−−−−)

28.17. α = (0−−−−0−−0−−−−−−1)

28.18. α = (0−−−−−−−−− 0−−10−)

28.19. α = (−−−−−−−−−01−−−−0)

28.20. α = (−− 1−−−−− 00−−− 0−−)

28.21. α = (−− 1− 10−−−−−−− 0−−)

28.22. α = (−− 00−−−−1−−−−− 0−)

28.23. α = (1−−0−−−−−−−−11−−)

28.24. α = (−−−−−− 0− 0−−−−00−)

28.25. α = (−− 0−−− 0−−11−−−−−)

28.26. α = (−−−−−− 0011−−−−−−)

28.27. α = (0−−−−− 01−−−−−−0−)

28.28. α = (−1−−−−−−−−1−−− 0−)

28.29. α = (−−−− 1−−−−−−−−− 01)

28.30. α = (0− 1−−−−0− 0−−−−−−)
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29. Èñïîëüçóÿ ëåììó î íåñàìîäâîéñòâåííîé ôóíêöèè, óêàçàòü, êàêèå èç ïå-
ðåìåííûõ x1, x2, x3, x4 íóæíî çàìåíèòü íà x, à êàêèå íà x ñ òåì, ÷òîáû
ïîëó÷èòü èç ôóíêöèè f êîíñòàíòó.

29.1. f(x1, x2, x3, x4) = (0011000001110011)

29.2. f(x1, x2, x3, x4) = (0101110001000101)

29.3. f(x1, x2, x3, x4) = (0001100101000111)

29.4. f(x1, x2, x3, x4) = (1010000101101010)

29.5. f(x1, x2, x3, x4) = (0110000101011001)

29.6. f(x1, x2, x3, x4) = (1101110011010100)

29.7. f(x1, x2, x3, x4) = (0101000001110101)

29.8. f(x1, x2, x3, x4) = (0100000101101101)

29.9. f(x1, x2, x3, x4) = (0101100101110101)

29.10. f(x1, x2, x3, x4) = (1111001010010000)

29.11. f(x1, x2, x3, x4) = (0110110011101001)

29.12. f(x1, x2, x3, x4) = (1000111000001110)

29.13. f(x1, x2, x3, x4) = (1000100100101110)

29.14. f(x1, x2, x3, x4) = (1011111010010010)

29.15. f(x1, x2, x3, x4) = (0111000011100001)

29.16. f(x1, x2, x3, x4) = (1010010001011010)

29.17. f(x1, x2, x3, x4) = (1001110100000110)

29.18. f(x1, x2, x3, x4) = (0001110011100111)

29.19. f(x1, x2, x3, x4) = (1001111100100110)

29.20. f(x1, x2, x3, x4) = (0010110100001011)

29.21. f(x1, x2, x3, x4) = (0101101110100101)

29.22. f(x1, x2, x3, x4) = (0100011100001101)

29.23. f(x1, x2, x3, x4) = (1101111011000100)

29.24. f(x1, x2, x3, x4) = (1010011100111010)

29.25. f(x1, x2, x3, x4) = (0111101101100001)

29.26. f(x1, x2, x3, x4) = (0001110011010111)

29.27. f(x1, x2, x3, x4) = (0000101000101111)

29.28. f(x1, x2, x3, x4) = (0011110010000011)

29.29. f(x1, x2, x3, x4) = (1001010001010110)

29.30. f(x1, x2, x3, x4) = (1101110111000100)
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30. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ôóíêöèÿ ëèíåéíîé.

30.1. ((x3 ⊕ x1)→ (x2 | x1))(x3 ⊕ x2)x3
30.2. (x1 ⊕ (x1 ∼ x3))→ (x2 ∼ x3 ∼ (x3 ⊕ x1))
30.3. (x2 ∼ (x3x2)) ↓ x1
30.4. x1 → (x2 | (x2 ∨ x3))
30.5. (x1 | (x3 ∨ x2)) ↓ x1
30.6. (x2 ↓ x3)((x1 ⊕ x2) ↓ x2)
30.7. ((x2 ⊕ x3)x1) ∼ (x2 ↓ x1)
30.8. ((x2 ∼ x3) | x3) | x1
30.9. (x2 → x1)(x1 | x2)x3
30.10. (x2 | x1) ∼ (x3 ⊕ x1) ∼ (x1 ∨ x3)
30.11. (x3 ∼ (x2x3))⊕ ((x2 ∨ x1)x1)
30.12. (x1 ↓ x2)→ (x2 ∨ x3)
30.13. ((x1 → x3)→ (x2x3))

30.14. ((x3 ∼ x1) | x1) ↓ (x3 | x2)
30.15. x1 ∨ (x3 ∼ (x2 | x1))
30.16. (x1 → x3)→ (x2 ∼ x3)

30.17. (x2 → x3) | (x1 | x2)
30.18. (x2(x2 ∼ x3))⊕ x3 ⊕ (x1 | x2)
30.19. (x2x3 ⊕ x2 ⊕ x1) ∼ (x2 ∨ x3)
30.20. (x3 → x2) | (x3 ∼ x1)

30.21. (x3 ∨ x1)⊕ (x2 ↓ x3)
30.22. (x3 | x1) | (x1 ↓ x2)
30.23. (x3 ⊕ x3) | (x3 | x2)
30.24. (x1 ∼ (x2 ↓ x3)) ∼ (x2 ∨ x3)
30.25. (x2 ∨ x1)(x3 → x2)

30.26. ((x1 ⊕ x2) | x3)⊕ (x2 → x3)

30.27. (x3 ∼ (x2x3)) | (x2 | (x2 ∼ x1))

30.28. ((x1 ∨ x3) ∼ x2) | (x2x3 ⊕ x3)
30.29. (x1 → x2) ∨ (x1 ⊕ (x2 ∼ x3))

30.30. (x1 ↓ x3) ∼ (x3 ⊕ (x1 ∨ x2))
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31. Ïðîâåðèòü ëèíåéíîñòü ôóíêöèè f , çàäàííîé âåêòîðíî.

31.1. f = (1110100011100100)

31.2. f = (1101001010110010)

31.3. f = (1101000011110001)

31.4. f = (0101110010011001)

31.5. f = (1010110000101011)

31.6. f = (1001111000011100)

31.7. f = (0100001100111011)

31.8. f = (0100001010111110)

31.9. f = (1100101010010110)

31.10. f = (1101001101000011)

31.11. f = (0110110010101010)

31.12. f = (1110000010110011)

31.13. f = (0111010110100100)

31.14. f = (0011010011111000)

31.15. f = (0001111000011011)

31.16. f = (1011001010100110)

31.17. f = (0001011100111010)

31.18. f = (1000000101111101)

31.19. f = (0100011000011111)

31.20. f = (0110110001101001)

31.21. f = (0100011111101000)

31.22. f = (1011100001100101)

31.23. f = (0011011000100111)

31.24. f = (1011001101001001)

31.25. f = (1110000110011100)

31.26. f = (1110110110000010)

31.27. f = (0001101010011110)

31.28. f = (0100111010011001)

31.29. f = (1110000101100011)

31.30. f = (1110001101100100)
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32. Çàìåíèòü ïðî÷åðêè â âåêòîðå α êîíñòàíòàìè 0 è 1 òàê, ÷òîáû ïîëó÷èëñÿ
âåêòîð çíà÷åíèé íåêîòîðîé ëèíåéíîé ôóíêöèè.

32.1. α = (1−−−−−−−−− 1−−00−)

32.2. α = (−−−−−−−−−−−010− 1)

32.3. α = (1−−1−−−−−−1−−−−1)

32.4. α = (−− 1−−−−−−−−1−−− 0)

32.5. α = (0−−0−−−−−−− 1− 1−−)

32.6. α = (−0−−−−1−−−−01−−−)

32.7. α = (−−−− 1−−− 1−−− 0−−−)

32.8. α = (−110− 0−−−−−−−−−−)

32.9. α = (−−−0− 00− 1−−−−−−−)

32.10. α = (−−−− 01−−−−− 0−−−−)

32.11. α = (−− 0−−− 1−−−−−−− 01)

32.12. α = (−−−−−−−− 1− 0− 0−−0)

32.13. α = (−00−−− 1−−−−0−−−−)

32.14. α = (−− 10−−− 1−−0−−−−−)

32.15. α = (−−−−−−−−−0− 1−−1−)

32.16. α = (−−−−−0−−1−−−−−−0)

32.17. α = (−−−−−00−−0−−− 1−−)

32.18. α = (−1−−− 0−−− 0−−−−1−)

32.19. α = (−0−−−−1− 01−−−−−−)

32.20. α = (−1− 0−−−−−−− 1−−−−)

32.21. α = (−−−−−−−− 0−−−−0− 1)

32.22. α = (−−−− 1−−11−−−−−−−)

32.23. α = (−0−−−−− 0− 11−−−−−)

32.24. α = (1−−− 0−−− 01−−−−−−)

32.25. α = (0−−0−−−−−−−−0−−−)

32.26. α = (−− 1− 1−−1−−0−−−−−)

32.27. α = (−−−−−−−0−−−−1−−−)

32.28. α = (−0−−−−1− 0−−−−− 0−)

32.29. α = (−−−−−−−1−−−−−−− 0)

32.30. α = (−00−−− 1−−−−− 1−−−)
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33. Èñïîëüçóÿ ëåììó î íåëèíåéíîé ôóíêöèè, ïîäñòàâèòü íà ìåñòà ïåðåìåí-
íûõ x1, x2, x3 ôóíêöèè èç ìíîæåñòâà {0, 1, x, y, x, y} òàê, ÷òîáû ïîëó÷è-
ëàñü êîíúþíêöèÿ xy èëè åå îòðèöàíèå.

33.1. f(x1, x2, x3) = (11010101)

33.2. f(x1, x2, x3) = (11001000)

33.3. f(x1, x2, x3) = (01101111)

33.4. f(x1, x2, x3) = (01100010)

33.5. f(x1, x2, x3) = (01000101)

33.6. f(x1, x2, x3) = (00101110)

33.7. f(x1, x2, x3) = (11001101)

33.8. f(x1, x2, x3) = (00000110)

33.9. f(x1, x2, x3) = (10000110)

33.10. f(x1, x2, x3) = (10001000)

33.11. f(x1, x2, x3) = (11110101)

33.12. f(x1, x2, x3) = (10100110)

33.13. f(x1, x2, x3) = (10011011)

33.14. f(x1, x2, x3) = (11100011)

33.15. f(x1, x2, x3) = (10001101)

33.16. f(x1, x2, x3) = (10000011)

33.17. f(x1, x2, x3) = (01101101)

33.18. f(x1, x2, x3) = (11100010)

33.19. f(x1, x2, x3) = (01101010)

33.20. f(x1, x2, x3) = (01011000)

33.21. f(x1, x2, x3) = (00101111)

33.22. f(x1, x2, x3) = (00001001)

33.23. f(x1, x2, x3) = (11101010)

33.24. f(x1, x2, x3) = (00100111)

33.25. f(x1, x2, x3) = (01100101)

33.26. f(x1, x2, x3) = (01000110)

33.27. f(x1, x2, x3) = (11010111)

33.28. f(x1, x2, x3) = (00001101)

33.29. f(x1, x2, x3) = (11000100)

33.30. f(x1, x2, x3) = (10011110)
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34. Ïðîâåðèòü, ÿâëÿåòñÿ ëè ôóíêöèÿ ìîíîòîííîé.

34.1. (x1 ∨ x2)⊕ x1 ⊕ x3
34.2. (x1 ↓ x2)⊕ (x2 ↓ x3)
34.3. x1x2(x1 → x3)

34.4. (x1 ↓ x3) ∨ (x1 | x2)
34.5. (x2 → x3)⊕ (x1 | x3)
34.6. (x1 ∼ x1) | (x1 ↓ x2)
34.7. x1 ∨ x3 ∨ (x1 | x2)
34.8. (x1 | x2) ↓ x3
34.9. (x1 ∨ x2)→ (x2 ∼ x3)

34.10. (x3 → x1)⊕ x1x2
34.11. (x1 ⊕ x3) | (x1 ↓ x2)
34.12. (x2 → x1) ∨ (x1 ↓ x3)
34.13. (x1 ↓ x2)→ (x1 ⊕ x3)
34.14. (x2 | x3) ↓ (x1 ⊕ x3)
34.15. (x1 → x2) | (x2 ∼ x3)

34.16. (x1 ∼ x2) ↓ (x1 ∨ x3)
34.17. (x1 | x2)⊕ x2x3
34.18. (x2 ⊕ x3) ∼ (x1 ∨ x3)
34.19. (x1 ∨ x3)→ (x2 ∨ x3)
34.20. (x1 | x2) ∨ (x2 ∼ x1)

34.21. (x1 ∼ x3)(x3 → x2)

34.22. (x1x3) | (x2 ∨ x3)
34.23. (x1 | x2) ∼ (x2 | x3)
34.24. (x2 ∨ x3) ↓ (x3 → x1)

34.25. (x1 ∼ x2)(x1 ↓ x3)
34.26. (x2 ∨ x3) ↓ (x1 ↓ x3)
34.27. (x1 | x2)⊕ x2 ⊕ x3
34.28. (x2 → x1) ↓ (x1 ∨ x3)
34.29. (x2 ⊕ x3) ↓ (x1 ⊕ x2)
34.30. (x1 → x3) | (x2 | x3)
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35. Ïðîâåðèòü ìîíîòîííîñòü ôóíêöèè f , çàäàííîé âåêòîðíî.

35.1. f = (0000011100110111)

35.2. f = (0000000100000111)

35.3. f = (0000011101110111)

35.4. f = (0001011100011111)

35.5. f = (0001010100011111)

35.6. f = (0000001100111111)

35.7. f = (0000000100111111)

35.8. f = (0000011100111111)

35.9. f = (0000001100011111)

35.10. f = (0000001101111111)

35.11. f = (0111011101110111)

35.12. f = (0000000100000011)

35.13. f = (0101010111111111)

35.14. f = (0000010100011111)

35.15. f = (0000010100010101)

35.16. f = (0101111101011111)

35.17. f = (0000000000010001)

35.18. f = (0000111100011111)

35.19. f = (0000000101011111)

35.20. f = (0000010101110111)

35.21. f = (0001010100111111)

35.22. f = (0000001101011111)

35.23. f = (0000000100010111)

35.24. f = (0000000101010111)

35.25. f = (0001001101110111)

35.26. f = (0000000100011111)

35.27. f = (0000011101011111)

35.28. f = (0011001100111111)

35.29. f = (0001000101010111)

35.30. f = (0001001100110011)
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36. Çàìåíèòü ïðî÷åðêè â âåêòîðå α êîíñòàíòàìè 0 è 1 òàê, ÷òîáû ïîëó÷èëñÿ
âåêòîð çíà÷åíèé íåêîòîðîé ìîíîòîííîé ôóíêöèè.

36.1. α = (−−−− 0−−− 0−−− 1−−−)

36.2. α = (−−−−−−−10− 1−−− 1−)

36.3. α = (−− 0−−− 0−−0−−−−1−)

36.4. α = (0−−0−−−−−−− 1−−−−)

36.5. α = (−−−−−0−−−−0−−−−1)

36.6. α = (0−−−−− 0−−−−− 01−−)

36.7. α = (−01−−−−1−−−−−−− 1)

36.8. α = (−−−− 0−−1−−−−− 1−−)

36.9. α = (−− 0−−−−−−− 11− 1−−)

36.10. α = (−0−−−−− 0−−−−0− 1−)

36.11. α = (−−−− 0− 0−−−−− 1−−1)

36.12. α = (0−−−−−−− 0−−−−− 11)

36.13. α = (00− 0−−− 1−−−−−−−−)

36.14. α = (−0−−−−− 1−−− 1−−− 1)

36.15. α = (−−−−−01−−1−−−−− 1)

36.16. α = (0−−− 0−−−−−−−−1−−)

36.17. α = (−−−−−− 1−−−−− 011−)

36.18. α = (0−−−−− 1−−−−1−−− 1)

36.19. α = (−−−0− 1−−−−−−−−11)

36.20. α = (−0−−−−−−−−− 11−−−)

36.21. α = (0−−− 0−−− 01−−−−−−)

36.22. α = (−0−−−−−−−−0− 0−−1)

36.23. α = (−0−−−−− 1−−− 0−−−−)

36.24. α = (−−−0−−−−−−11−−−−)

36.25. α = (−−−−−− 0− 01−−−−1−)

36.26. α = (−00−−− 1−−−−1−−−−)

36.27. α = (0−−−−−−−−−−− 111−)

36.28. α = (−− 00−−−−−−−−0−−−)

36.29. α = (−− 01−−−−0−−−−−−−)

36.30. α = (−0−−−−−−−−−−111−)
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37. Èñïîëüçóÿ ëåììó î íåìîíîòîííîé ôóíêöèè, ïîäñòàâèòü íà ìåñòà ïåðåìåí-
íûõ x1, x2, x3, x4 ôóíêöèè èç ìíîæåñòâà {0, 1, x} òàê, ÷òîáû ïîëó÷èëàñü
ôóíêöèÿ x.

37.1. f(x1, x2, x3, x4) = (0001000100110001)

37.2. f(x1, x2, x3, x4) = (0000001101010101)

37.3. f(x1, x2, x3, x4) = (0000010000110111)

37.4. f(x1, x2, x3, x4) = (0001010100000111)

37.5. f(x1, x2, x3, x4) = (0101000101010111)

37.6. f(x1, x2, x3, x4) = (0100010101010111)

37.7. f(x1, x2, x3, x4) = (0001000101110101)

37.8. f(x1, x2, x3, x4) = (0000001101010011)

37.9. f(x1, x2, x3, x4) = (0000010001010111)

37.10. f(x1, x2, x3, x4) = (0001000100000101)

37.11. f(x1, x2, x3, x4) = (0001000001010111)

37.12. f(x1, x2, x3, x4) = (0000000100001101)

37.13. f(x1, x2, x3, x4) = (0001010100110101)

37.14. f(x1, x2, x3, x4) = (0000010101110101)

37.15. f(x1, x2, x3, x4) = (0000111101110111)

37.16. f(x1, x2, x3, x4) = (0011001100010011)

37.17. f(x1, x2, x3, x4) = (0001110100111111)

37.18. f(x1, x2, x3, x4) = (0001111100110111)

37.19. f(x1, x2, x3, x4) = (0101010111011111)

37.20. f(x1, x2, x3, x4) = (0000011101000111)

37.21. f(x1, x2, x3, x4) = (0001010101011101)

37.22. f(x1, x2, x3, x4) = (0101111100011111)

37.23. f(x1, x2, x3, x4) = (0001111100010111)

37.24. f(x1, x2, x3, x4) = (0000010001110111)

37.25. f(x1, x2, x3, x4) = (0001000111011111)

37.26. f(x1, x2, x3, x4) = (0000110100001111)

37.27. f(x1, x2, x3, x4) = (0000001101000111)

37.28. f(x1, x2, x3, x4) = (0000010111110111)

37.29. f(x1, x2, x3, x4) = (0000000100110101)

37.30. f(x1, x2, x3, x4) = (0111010101111111)
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38. Ïðîâåðèòü ïðèíàäëåæíîñòü ôóíêöèè êëàññàì T0, T1, L, S, M .

38.1. z(x ∼ y)

38.2. x ∨ (y | z)

38.3. y ⊕ xz
38.4. (x | y)→ z

38.5. (xy) | z
38.6. (x ↓ z) ∨ y
38.7. x→ (y → z)

38.8. z ∨ (x ∼ y)

38.9. x(y ∨ z)

38.10. z | (x ∨ y)

38.11. xy → z

38.12. (x→ y)⊕ z
38.13. (x⊕ y) ∨ z
38.14. x(y ∼ z)

38.15. x→ yz

38.16. z → (x ∼ y)

38.17. xy ⊕ z
38.18. x ↓ y ⊕ z
38.19. (x ∨ y)z

38.20. x(y ∨ z)

38.21. (x⊕ y)(y ⊕ z)

38.22. x ↓ (y | z)

38.23. (x→ y)(y → z)

38.24. x(y | z)

38.25. (x⊕ y) | z
38.26. (x ↓ y)⊕ z
38.27. (x ∨ y) ↓ z
38.28. (xy) | z
38.29. x⊕ (y → z)

38.30. x⊕ (y | z)
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39. Ïðîâåðèòü ïîëíîòó ñèñòåìû ôóíêöèé A.

39.1. A = {0, xy, x(y | z)}
39.2. A = {x, x⊕ y, x ∼ y ∼ z}
39.3. A = {1, x⊕ y, x ∨ y ∨ z}
39.4. A = {0, xy, x⊕ y ⊕ z}
39.5. A = {x, x⊕ y, (x→ y)→ z}
39.6. A = {1, x ∼ y, xyz}
39.7. A = {0, x ∨ y, x ∼ y ∼ z}
39.8. A = {x, x ∼ y, x→ (y → z)}
39.9. A = {1, xy, x ∨ y ∨ z}
39.10. A = {0, xy, (x→ y)→ z}
39.11. A = {x, x→ y, x ∨ y ∨ z}
39.12. A = {1, x⊕ y, xy → z}
39.13. A = {0, x ∼ y, (x→ y)⊕ z}
39.14. A = {x, x→ y, (x⊕ y) ∨ z}
39.15. A = {1, x ∨ y, x(y ∼ z)}
39.16. A = {0, xy, x→ yz}
39.17. A = {x, x→ (y → x), x→ y}
39.18. A = {1, x ∨ y, xy ⊕ z}
39.19. A = {0, x⊕ y ⊕ 1, x ↓ y ⊕ z)}
39.20. A = {x, (x⊕ y) ∨ y, (x ∨ y)z}
39.21. A = {1, x→ y, x(y ∨ z)}
39.22. A = {0, xy, (x⊕ y)(y ⊕ z)}
39.23. A = {x, x⊕ y, x ↓ (y | z)}
39.24. A = {1, x ∨ y, (x→ y)(y → z)}
39.25. A = {x, x ∼ y, (x⊕ y) | z}
39.26. A = {1, xy, x ∨ y ∨ z}
39.27. A = {x, x⊕ y, (x ∨ y) ↓ z}
39.28. A = {x, x ∼ y, (xy) | z}
39.29. A = {0, x(x ∨ y), x⊕ (y → z)}
39.30. A = {1, x→ y, x⊕ (y | z)}
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40. Ïðîâåðèòü ïîëíîòó ñèñòåìû ôóíêöèé A.

40.1. A = {(0001), (01011100), (00101111)}
40.2. A = {(0111), (00001111), (10010111)}
40.3. A = {(1001), (10010101), (11001011)}
40.4. A = {(0110), (11001011), (11100011)}
40.5. A = {(1101), (11000111), (11110001)}
40.6. A = {(1011), (11000011), (01010111)}
40.7. A = {(0010), (11110000), (10101011)}
40.8. A = {(0100), (11110110), (11010101)}
40.9. A = {(0001), (11110101), (11101010)}
40.10. A = {(0111), (11110010), (01110101)}
40.11. A = {(1001), (11110001), (10111010)}
40.12. A = {(0110), (00111111), (01101001)}
40.13. A = {(1101), (10011111), (10010110)}
40.14. A = {(1011), (00110111), (00011110)}
40.15. A = {(0010), (01010101), (11010010)}
40.16. A = {(0100), (11100011), (10101011)}
40.17. A = {(0001), (11110001), (11010101)}
40.18. A = {(0111), (01010111), (11101010)}
40.19. A = {(1001), (10101011), (01110101)}
40.20. A = {(0110), (11100011), (10111010)}
40.21. A = {(1101), (11110001), (01011101)}
40.22. A = {(1011), (01010111), (10101110)}
40.23. A = {(0010), (10101011), (01100111)}
40.24. A = {(0100), (11010101), (10110011)}
40.25. A = {(0001), (11101010), (11011001)}
40.26. A = {(0111), (01110101), (11101100)}
40.27. A = {(1010), (10011111), (11011100)}
40.28. A = {(1100), (01100110), (10111001)}
40.29. A = {(0010), (00110011), (01110011)}
40.30. A = {(0100), (11001100), (11100110)}
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41. Äîêàçàòü ïîëíîòó ñèñòåìû A, âûðàçèâ ÷åðåç íåå êîíúþíêöèþ è îòðèöà-
íèå.

41.1. A = {x1 ∼ x2, x1 ∨ x2, x2 ∼ x1}
41.2. A = {x2 ⊕ x1, x2 ⊕ x1, x1 → x2}
41.3. A = {x1 ⊕ x2, x2 → x1, x1 ∨ x2}
41.4. A = {x1 ⊕ x2, x2 ∨ x1, x2 → x1}
41.5. A = {x1 → x2, x2 ⊕ x1, x2 ∨ x1}
41.6. A = {x2 ∼ x1, x1 ⊕ x2, x1 → x2}
41.7. A = {x2 ∼ x1, x2 → x1, x1 ∼ x2}
41.8. A = {x1 → x2, x2 ∼ x1, x1 ∼ x2}
41.9. A = {x2 → x1, x2 | x1, x1 → x2}
41.10. A = {x2 ∼ x1, x2 ⊕ x1, x2 ↓ x1}
41.11. A = {x2 | x1, x2 ∼ x1, x1 ∼ x2}
41.12. A = {x2 ⊕ x1, x1 ∼ x2, x1 → x2}
41.13. A = {x2 → x1, x2 | x1, x1 ⊕ x2}
41.14. A = {x2 → x1, x1 ⊕ x2, x1 ↓ x2}
41.15. A = {x2 → x1, x2 ⊕ x1, x2 ⊕ x1}
41.16. A = {x1 → x2, x1 ↓ x2, x1 ⊕ x2}
41.17. A = {x1 ↓ x2, x1 ⊕ x2, x2 ∼ x1}
41.18. A = {x1 ⊕ x2, x1 ∨ x2, x1 ∼ x2}
41.19. A = {x2 → x1, x1 ⊕ x2, x2 ∼ x1}
41.20. A = {x1 ⊕ x2, x1 → x2, x2 ⊕ x1}
41.21. A = {x1 → x2, x2 ∨ x1, x2 ⊕ x1}
41.22. A = {x1 ∼ x2, x1 ⊕ x2, x1 ∨ x2}
41.23. A = {x2 ∨ x1, x1 ∼ x2, x2 ∼ x1}
41.24. A = {x1 → x2, x1 ∨ x2, x2 ⊕ x1}
41.25. A = {x2 ⊕ x1, x2 | x1, x1 → x2}
41.26. A = {x2 → x1, x2 ⊕ x1, x1 ⊕ x2}
41.27. A = {x2 ∼ x1, x2 → x1, x1 ∨ x2}
41.28. A = {x1 → x2, x2 ∨ x1, x1 ⊕ x2}
41.29. A = {x1 ∼ x2, x1 → x2, x1 ∨ x2}
41.30. A = {x2 ∼ x1, x1 ⊕ x2, x2 ∨ x1}

46



42. Âûðàçèòü ôóíêöèþ â âèäå ôîðìóëû â áàçèñå {|}.

42.1. x3 ∨ (x3 → (x1 ⊕ x2))
42.2. x3 ⊕ ((x3 ↓ x1) ↓ x2)
42.3. (x3 ↓ (x1 ⊕ x3))⊕ x2
42.4. (x1 ∨ (x2 → x3))x2

42.5. (x2 ⊕ (x1 ↓ x3)) ∨ x3
42.6. (x2 ⊕ x1)→ (x3 ∼ x1)

42.7. ((x1 → x2)→ x3) ∨ x1
42.8. ((x1 ∼ x2) ∨ x1) ↓ x3
42.9. x3x2 ∨ (x1 ↓ x2)
42.10. (x3 ⊕ x1)x1 ↓ x2
42.11. ((x3 ∨ x2)→ x1)⊕ x1
42.12. x3 ∨ ((x1 ↓ x2) ↓ x2)
42.13. x3 ∼ x2 ↓ (x2 ∨ x1)
42.14. ((x1 ∨ x3)→ x2) ∨ x2
42.15. (x3 ∼ x1) ↓ (x3 ↓ x2)
42.16. (x1 ⊕ x2x3)→ x3

42.17. (x3 ∨ x2) ↓ (x2 → x1)

42.18. x3 ∨ (x3 ↓ x1) ∨ x2
42.19. x3 ⊕ x1 ⊕ (x2 ↓ x3)
42.20. (x3 ↓ x2)→ (x1 ⊕ x2)
42.21. (x1 → x2) ↓ (x1 ∼ x3)

42.22. (x2 ⊕ x3x2) ∨ x1
42.23. (x3x1 → x1)⊕ x2
42.24. x2 ↓ ((x1 ↓ x2)→ x3)

42.25. (x1 → (x3 ∨ x2))⊕ x3
42.26. x1 ↓ (x2 → x3)⊕ x3
42.27. (x3 ∨ x2)→ x3 ∨ x1
42.28. x3 ↓ x1(x2 ∼ x1)

42.29. (x3 → (x2 ∨ x1)) ∨ x2
42.30. (x1 ↓ (x2 ⊕ x1))⊕ x3
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43. Âûðàçèòü ôóíêöèþ â âèäå ôîðìóëû â áàçèñå {↓}.

43.1. f = (11010000)

43.2. f = (01101000)

43.3. f = (00110100)

43.4. f = (00011100)

43.5. f = (00001110)

43.6. f = (00000111)

43.7. f = (10000011)

43.8. f = (11000001)

43.9. f = (11100000)

43.10. f = (00110001)

43.11. f = (00011010)

43.12. f = (00001101)

43.13. f = (10000110)

43.14. f = (01000011)

43.15. f = (10100001)

43.16. f = (10011000)

43.17. f = (01001100)

43.18. f = (00100110)

43.19. f = (00010011)

43.20. f = (10001001)

43.21. f = (11000100)

43.22. f = (01100010)

43.23. f = (10101000)

43.24. f = (01010100)

43.25. f = (00101010)

43.26. f = (00010101)

43.27. f = (10001010)

43.28. f = (01000101)

43.29. f = (10100010)

43.30. f = (01010001)
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44. Îïðåäåëèòü, ÿâëÿåòñÿ ëè ñèñòåìà ôóíêöèé A áàçèñîì.

44.1. A = {x1x2x3, (x1 | x2) | x3, (x1 ∨ x2)⊕ x3}
44.2. A = {x1 ∼ x2 → x3, x1 | (x2 ↓ x3), (x1 ⊕ x2)x3}
44.3. A = {(x1 ↓ x2) ∼ x3, (x1 ∼ x2) | x3, x1 ⊕ x2 ∼ x3}
44.4. A = {x1 | (x2 → x3), (x1 ∼ x2)→ x3, x1 → (x2 ⊕ x3)}
44.5. A = {x1 ↓ (x2 ⊕ x3), x1 | x2 | x3, (x1 | x2) ↓ x3}
44.6. A = {(x1 | x2)→ x3, (x1 ∨ x2)⊕ x3, x1 ⊕ x2 ⊕ x3}
44.7. A = {x1 ∼ (x2 ∨ x3), x1 ⊕ x2 ⊕ x3, x1x2 ∨ x3}
44.8. A = {x1 ↓ x2 ↓ x3, x1 ∼ (x2 ∨ x3), x1 ∨ (x2 ⊕ x3)}
44.9. A = {(x1 ∼ x2) ∨ x3, (x1 | x2) ∨ x3, x1 ↓ (x2 ⊕ x3)}
44.10. A = {(x1 | x2) ↓ x3, x1 | x2 ⊕ x3, (x1 | x2)x3}
44.11. A = {x1 | (x2 ↓ x3), x1 ⊕ (x2 ∨ x3), x1 → x2 → x3}
44.12. A = {x1 ⊕ x2x3, (x1 → x2)→ x3, (x1 | x2) | x3}
44.13. A = {x1x2 → x3, (x1 ∨ x2)x3, x1 ∼ (x2 ∨ x3)}
44.14. A = {x1 ∨ (x2 ↓ x3), (x1 → x2) ∨ x3, x1 | (x2 ∼ x3)}
44.15. A = {(x1 ↓ x2) ↓ x3, x1 → x2x3, x1 ↓ x2 ⊕ x3}
44.16. A = {x1(x2 | x3), x1 ↓ x2 | x3, x1x2x3}
44.17. A = {x1 ∨ (x2 ∼ x3), x1 ∼ (x2 → x3), x1 ∼ x2 | x3}
44.18. A = {x1 ↓ (x2 → x3), x1 ⊕ (x2 ∼ x3), (x1 ↓ x2) ∼ x3}
44.19. A = {(x1 ⊕ x2)x3, (x1 | x2)⊕ x3, (x1 → x2) ↓ x3}
44.20. A = {(x1 | x2)⊕ x3, x1 → (x2 ⊕ x3), x1 ∨ x2x3}
44.21. A = {x1(x2 → x3), x1x2 ↓ x3, x1 ∨ (x2 ⊕ x3)}
44.22. A = {x1 | (x2 | x3), x1 ⊕ (x2 ∼ x3), (x1 → x2)⊕ x3}
44.23. A = {x1 ∼ x2 ↓ x3, x1x2 ∼ x3, x1 ∼ (x2 ∨ x3)}
44.24. A = {x1(x2 → x3), (x1 ↓ x2) ∨ x3, x1 ⊕ x2x3}
44.25. A = {x1 ∨ x2 ↓ x3, (x1 ↓ x2) ↓ x3, x1 → (x2 ⊕ x3)}
44.26. A = {x1 ⊕ (x2 ↓ x3), x1 ∼ (x2 ∨ x3), (x1 ⊕ x2) ∨ x3}
44.27. A = {x1 | x2x3, x1 ↓ (x2 ↓ x3), x1 ↓ (x2 ⊕ x3)}
44.28. A = {(x1 ∨ x2) ∼ x3, x1 ∼ (x2 | x3), (x1 ∨ x2)x3}
44.29. A = {x1x2 → x3, x1 ⊕ (x2 ∼ x3), x1x2 | x3}
44.30. A = {(x1 ∨ x2)x3, x1 ∨ x2 ∨ x3, x1 ↓ (x2 ∼ x3)}
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45. Èç ñèñòåìû ôóíêöèé âûäåëèòü âñå áàçèñû A.

45.1. A = {x1 ∼ x2, (x1 | x2)⊕ (x3 ∨ x1), x2 ∼ (x3 ⊕ x1), x3 → (x1 ∼ x2)}
45.2. A = {x1 ∼ x2, (x3 ⊕ x1) ↓ (x2 | x3), x1 ∨ x2 ∨ x3, (x3x2) ∨ (x2 ⊕ x3)}
45.3. A = {(x1 ↓ x3) ∨ x2, (x3 ↓ x1) | (x2 → x1), x1 ∨ x2 ∨ (x3 | x1),

(x1 | x2) ∨ (x2 ∼ x1)}
45.4. A = {x1 | (x2 → x1), (x2x1)→ x3, x1 ⊕ x2 ⊕ x3, (x3 → x2) ∼ (x1 ⊕ x2)}
45.5. A = {(x1 ∼ x2), (x1 ⊕ x2) ∨ x3, (x1 | x2)x1, x1 → (x2 ∼ x3)}
45.6. A = {(x3 | x1) ∨ x2 ∨ x1, x2 ⊕ (x1 ∨ x2), (x2 | x1) | x3,

(x1 ↓ x3) ∨ (x2 → x3)}
45.7. A = {x3(x1 ∼ x2), x1 ⊕ x2 ⊕ x3 ⊕ 1, (x1 ∼ x2), (x1 | x2)}
45.8. A = {x1 | (x3 ∨ x2), x3 → (x2 ↓ x1), x2 → (x1 ∨ x3), (x1 ∼ x2)}
45.9. A = {x2 ∨ (x2 → x1), x1 ⊕ x3, x1x2, (x1 ⊕ x3) ↓ (x1 ∼ x2)}
45.10. A = {(x2 ∨ x3)⊕ (x3 ∨ x1), x1 ↓ (x2 ∨ x3), (x3 ∨ x2)⊕ x1, x1 | x2}
45.11. A = {(x1 ⊕ x2)(x3 → x1), x1 ∨ x2, x1x2, (x3 ∼ x2)(x3 → x2)}
45.12. A = {(x3 ↓ x2)→ (x1 ⊕ x3), (x2 → x3) ∨ (x1 → x2), x1 → x2, x1 ⊕ x2}
45.13. A = {(x2 ∼ x1) ∨ x2, (x2 ∼ x3) | x1, x3 ∨ (x2 ⊕ x3), (x1 ∼ x3)⊕ (x1x2)}
45.14. A = {(x1 | x2) ↓ (x1 ↓ x2), (x3 ∨ x2)(x2 → x1), (x1 ∼ x3)(x1 ⊕ 1), x1x2}
45.15. A = {(x1x2)(x2 → x1), (x1x2) | x3, (x2 | x1)→ (x2 | x3),

(x1 ↓ x2) ↓ x2}
45.16. A = {(x3 → x2) ∼ (x2 → x1), x1x2x3, x1 ⊕ x2, x1 ∨ x2}
45.17. A = {x2x3 ⊕ (x1 | x3), x2 ↓ (x2 → x1), x1 ∼ x2 ∼ (x2 → x1),

x2x3(x1 ∨ x3)}
45.18. A = {(x1 ∨ x2) ∼ x2, (x1x3)→ x2, (x1 ∼ x3)⊕ x2, x1(x3 → x2)}
45.19. A = {(x1 ↓ x3)⊕ x2, x1x2, (x2 ∼ x1)→ x1, x2 | (x1 ∨ x3)}
45.20. A = {(x1 | x2)→ x3, (x1 → x2), x1 ∼ x2, x1x2(x1 → x3)}
45.21. A = {x1 → (x1x2), (x1 ∼ x2)⊕ x2, x1 ∼ (x1 | x2), x1 ∼ x2}
45.22. A = {(x1x3) ↓ (x1 ↓ x3), (x1 ⊕ x2) ∼ (x1 ∨ x2), (x1 ∼ x2) ∨ x2,

(x1 ∨ x2) | (x1 ↓ x2)}
45.23. A = {(x1 ∼ x2), (x1 ∨ x3) ↓ (x2 ∼ x3), x1 ⊕ (x1 ↓ x2), (x1 | x2) ↓ x1}
45.24. A = {x1 ∨ (x2 → x1), (x1x2) ∼ (x2x3), (x1 ⊕ x3) ∼ x2,

(x2 ⊕ x1)→ (x3x1)}
45.25. A = {(x2 ∨ x3)(x1 | x3), (x2 → x1) ∨ (x3 → x1), x1 ∨ (x2 | x3),

(x1 ∼ x3)x2x3}
45.26. A = {x1 ∼ (x3 → x2), (x1 | x2) | x1, x1 ↓ (x2 ↓ x3), x1 ∼ x2 ∼ x3}
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45.27. A = {(x2 → x1)→ (x1 ↓ x2), (x1 ∼ x2), x1 ∨ x2, (x1 | x2) ∼ x1}
45.28. A = {(x1 ∨ x2)→ (x1 → x2), x2 ⊕ (x1x3), (x2 ↓ x3) ∨ (x1 ∼ x2),

(x1 → x3)→ x2}
45.29. A = {x3 → (x1 ∼ x2), (x2 ⊕ x3)→ (x1 | x2), x2x3 ⊕ (x2 | x1),

x1 ∼ (x2 ⊕ x3)}
45.30. A = {(x2 ↓ x3) ∨ (x1 → x2), x3 ∨ (x1 ∼ x2), x1(x2 ∨ x3),

x3 | (x1 ∨ x2)}
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46. Ïðîâåðèòü ïîëíîòó ñèñòåìû ôóíêöèé A.

46.1. A = (T0\T1) ∪ (S ∩ L)

46.2. A = (L\M) ∪ (T0\T1)
46.3. A = (T0\S) ∪ (M\S)

46.4. A = (L ∩M) ∪ (T0\S)

46.5. A = (T0\L) ∪ (S\T1)
46.6. A = (M ∩ T1) ∪ (T0\L)

46.7. A = (T1\T0) ∪ (T0 ∩M)

46.8. A = (L ∩ S) ∪ (T1\T0)
46.9. A = (T1\S) ∪ (T0 ∩ L)

46.10. A = (M ∩ L) ∪ (T1\S)

46.11. A = (T1\L) ∪ (M ∩ T0)
46.12. A = (L ∩ T0) ∪ (T1\L)

46.13. A = (T1\M) ∪ (L ∩M)

46.14. A = (M\S) ∪ (T1\M)

46.15. A = (S\T1) ∪ (M\L)

46.16. A = (M\T0) ∪ (S\T1)
46.17. A = (S\M) ∪ (M\T1)
46.18. A = (L ∩ T1) ∪ (S\M)

46.19. A = (T0\T1) ∪ (S\M)

46.20. A = (S\T1) ∪ (T1\S)

46.21. A = (T1\S) ∪ (S\M)

46.22. A = (S\M) ∪ (T1\T0)
46.23. A = (T1\L) ∪ (S\M)

46.24. A = (S\M) ∪ (T0\S)

46.25. A = (T1\M) ∪ (S\T1)
46.26. A = (S\T1) ∪ (T0\M)

46.27. A = (T0\S) ∪ (S\T1)
46.28. A = (S\M) ∪ (T0\L)

46.29. A = (T1\M) ∪ (S\L)

46.30. A = (T1\L) ∪ (S\T0)
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A Ïðèëîæåíèå. Äîìàøíÿÿ êîíòðîëüíàÿ ðàáîòà

Èñïîëüçóÿ ôóíêöèè èç ïîëíîé ñèñòåìû ôóíêöèé A,

• ïî ëåììå î íåñàìîäâîéñòâåííîé ôóíêöèè ïîñòðîèòü êîíñòàíòó;

• ïî ëåììå î íåìîíîòîííîé ôóíêöèè ïîñòðîèòü îòðèöàíèå;

• ïî ëåììå î íåëèíåéíîé ôóíêöèè ïîñòðîèòü êîíúþíêöèþ;

• âûðàçèòü ôóíêöèþ ϕ.

1. A = {f = x1 ↓ ((x3 ↓ x1)⊕ x3), g = x1 ⊕ (x1 ↓ x3 ∨ x2),
h = x1 ⊕ ((x3 ⊕ x1) | x1)}, ϕ = (1001)

2. A = {f = x3 ∼ (x1 ⊕ x2) ∼ x2, g = x2(x2 | x1)→ x2,
h = x2(x3 ⊕ x2)→ x3}, ϕ = (1110)

3. A = {f = x2 ↓ x1 ∨ (x3 → x2), g = x1 ⊕ (x1 ↓ x3) | x1,
h = (x3 ↓ x3x1)x2}, ϕ = (1100)

4. A = {f = x3 → (x3 ∼ (x3 ↓ x2)), g = x1 ∨ (x3 ↓ x2 → x1),
h = x3x2 ⊕ x1 ⊕ x2}, ϕ = (1000)

5. A = {f = x3x1 → (x2 ∼ x1), g = x3x2 ↓ (x2 ∨ x3),
h = x2(x2 | (x2 ⊕ x3))}, ϕ = (0111)

6. A = {f = (x1 ⊕ x3) | x1x3, g = x3 → (x1 ∼ x3) ∨ x2,
h = (x3 | x2)x3 → x2}, ϕ = (0011)

7. A = {f = x3 | x2 ∨ (x2 → x3), g = x1 ∨ (x2 ↓ x1 ⊕ x3),
h = (x3 ⊕ x1)→ (x1 → x3)}, ϕ = (1100)

8. A = {f = x1(x1x2 → x3), g = (x3 ⊕ x2x3) ↓ x3,
h = x1x2 ⊕ (x2 ∨ x3)}, ϕ = (1011)

9. A = {f = ((x1 ∨ x2) | x2) ∨ x2, g = x3x2 | x1 → x2,
h = (x2 ∨ (x3 ⊕ x1)) ↓ x3}, ϕ = (1100)

10. A = {f = x3 ↓ ((x2 ↓ x1) ↓ x1), g = (x2 → (x2 ∼ x1)) ∼ x1,
h = x2 ∨ x3 ∼ (x1 ↓ x2)}, ϕ = (0010)

11. A = {f = x3x1 ⊕ x2 | x3, g = x1 ↓ (x3 ↓ x1)⊕ x1,
h = (x3 ∼ x2)→ (x1 ⊕ x2)}, ϕ = (0001)

12. A = {f = (x1 | x2 ∼ x2) | x2, g = x3 | x2 ⊕ (x2 | x3),
h = ((x1 → x2)⊕ x3) ∨ x3}, ϕ = (1110)

13. A = {f = x3 ⊕ ((x1 ∨ x2) ∼ x3), g = x3 ⊕ (x1 ↓ (x2 ∨ x1)),
h = x1 ↓ ((x3 → x1) ∨ x3)}, ϕ = (1001)
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14. A = {f = x2 ↓ (x2 ⊕ x1 ⊕ x2), g = x1 ∼ x2 ∼ x3 ⊕ x2,
h = (x2 | (x2 → x3))⊕ x2}, ϕ = (1111)

15. A = {f = x1 ⊕ ((x2 ∼ x3) ∨ x2), g = (x3 | (x2 → x3)) ↓ x3,
h = x3 → (x3 ⊕ (x1 ∼ x2))}, ϕ = (0101)

16. A = {f = x2 ∼ (x3 → x1) ∼ x1, g = (x1 ∨ x2)(x2 → x1),
h = x2x3 ⊕ (x1 ∨ x2)}, ϕ = (1101)

17. A = {f = x2 ↓ (x3 ∼ (x2 → x1)), g = x2 ⊕ ((x2 ↓ x3) | x1),
h = x1 ∼ (x1x3 | x2)}, ϕ = (1100)

18. A = {f = ((x2 ∼ x3) | x3) | x1, g = (x3 ↓ x2) ∨ (x3 ∼ x1),
h = (x2 ↓ x3x2) | x3}, ϕ = (0111)

19. A = {f = (x3 ∨ x2)⊕ (x2 | x1), g = (x3 ∨ x1) ∼ x1 ∼ x2,
h = x2 → x3x2x1}, ϕ = (0100)

20. A = {f = (x1 | x3) ↓ x3x1, g = x2 ⊕ (x2 | x3)x1,
h = x3 ∼ ((x3 → x2)→ x3)}, ϕ = (1101)

21. A = {f = x3 ∼ (x3 → x1)x2, g = x3x2 | (x1 ∨ x3),
h = ((x3 ⊕ x1) ∨ x1)⊕ x2}, ϕ = (0101)

22. A = {f = (x3 ⊕ x2x1)x2, g = x2 | ((x2 → x3)→ x3),
h = (x3 | (x1 ∨ x3)) | x3}, ϕ = (0000)

23. A = {f = x1 ∨ x1 ↓ (x3 ∨ x2), g = x2 → x1x1 ∨ x1,
h = x1(x2 ∨ x1) | x3}, ϕ = (1011)

24. A = {f = x1 ∨ x2(x3 → x1), g = x2 ∨ ((x3 | x2)→ x1),
h = x3(x1 ↓ x2) ∼ x1}, ϕ = (0111)

25. A = {f = ((x2 ⊕ x1) ∼ x2) | x1, g = x3 ↓ ((x2 | x1)→ x3),
h = (x2 → x3)(x1 ∼ x3)}, ϕ = (1101)

26. A = {f = x2 ∼ (x2 ↓ (x3 ∼ x2)), g = (x3 ↓ x1x3) ∼ x2,

h = (x2 ↓ (x2 | x3)) ↓ x3}, ϕ = (1001)

27. A = {f = x2(x2x3 ∼ x1), g = (x2 ↓ x3) | (x1 ↓ x3),
h = x3 → ((x2 | x1)→ x3)}, ϕ = (0001)

28. A = {f = (x3 ∼ (x1 | x2)) | x3, g = x2 ⊕ (x2 ∼ (x2 ↓ x3)),
h = x1 ∼ x2(x1 → x3)}, ϕ = (0110)

29. A = {f = ((x3 ∼ x1)→ x1) ↓ x1, g = x3 | x1 → x3x2,

h = x3 ∨ (x2 | (x3 ∼ x2))}, ϕ = (0011)

30. A = {f = ((x1 | x3)⊕ x1) | x2, g = ((x3 ⊕ x2) ↓ x2) | x1,
h = (x1 ∼ x2)⊕ x2 | x1}, ϕ = (0111)
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B Ïðèëîæåíèå. Ðàçíûå çàäà÷è

1. Äîêàçàòü, ÷òî ôîðìóëà, ñîäåðæàùàÿ òîëüêî ñâÿçêó ∼, òîæäåñòâåííî èñ-
òèííà1 òîãäà è òîëüêî òîãäà, êîãäà ëþáàÿ ïåðåìåííàÿ âõîäèò â íåå ÷åòíîå
÷èñëî ðàç.

2. Äîêàçàòü, ÷òî åñëè F � òîæäåñòâåííî èñòèííàÿ ôîðìóëà, òî ïîñëå çàìå-
íû â íåé êàæäîé ïåðåìåííîé íà åå îòðèöàíèå, ïîëó÷èòñÿ òîæäåñòâåííî
èñòèííàÿ ôîðìóëà.

3. Äîêàçàòü, ÷òî F òîæäåñòâåííî èñòèííà òîãäà è òîëüêî òîãäà, êîãäà F x
y1→y2

òîæäåñòâåííî èñòèííà, ãäå y1, y2 � ïåðåìåííûå, íå âõîäÿùèå â F , à F x
y1→y2

� ðåçóëüòàò çàìåíû â F ïåðåìåííîé x íà ôîðìóëó y1 → y2.

4. Äîêàçàòü, ÷òî ôîðìóëà âèäà (A&B)∨C äåäóêòèâíî ýêâèâàëåíòíà2 ôîð-
ìóëå (x&A)∨ (x&B)∨C, ãäå A,B,C � ïðîèçâîëüíûå ôîðìóëû, íå ñîäåð-
æàùèå ïåðåìåííóþ x.

5. Äîêàçàòü, ÷òî ôîðìóëà A äåäóêòèâíî ýêâèâàëåíòíà ôîðìóëå A&B, ãäå
B ïîëó÷åíà èç A çàìåíîé êàæäîé ïåðåìåííîé íà åå îòðèöàíèåì.

6. Äîêàçàòü, ÷òî âñÿêàÿ ôîðìóëà äåäóêòèâíî ýêâèâàëåíòíà ä.í.ô. âèäà A∨
B, ãäå ôîðìóëà A � ä.í.ô., íå ñîäåðæàùàÿ îòðèöàíèé ïåðåìåííûõ, à B
� ä.í.ô., íå ñîäåðæàùàÿ ïîëîæèòåëüíûõ âõîæäåíèé ïåðåìåííûõ.

7. Äîêàçàòü, ÷òî âñÿêàÿ ôîðìóëà äåäóêòèâíî ýêâèâàëåíòíà ä.í.ô. âèäà A∨
B, ãäå ôîðìóëà A � ä.í.ô., íå ñîäåðæàùàÿ îòðèöàíèé ïåðåìåííûõ, à B
ïîëó÷àåòñÿ èç A çàìåíîé êàæäîé ïåðåìåííîé åå îòðèöàíèåì.

8. Íàéòè äëèíó ÑÄÍÔ çàäàííîé ôóíêöèè

8.1. x1 ⊕ . . .⊕ xn; äëèíà ÑÄÍÔ ðàâíà 2n−1

8.2. (x1 ∨ . . . ∨ xn)(x1 ∨ . . . ∨ xn); äëèíà ÑÄÍÔ ðàâíà 2n − 2

8.3.
∨

(i1...ik)

xi1 · · ·xik

8.4. &
(i1...ik)

(xi1 ∨ · · · ∨ xik)

8.5. (x1 ∼ x2)(x2 ∼ x3) . . . (xn−1 ∼ xn)

8.6. (x1 ⊕ x2)(x2 ⊕ x3) . . . (xn−1 ⊕ xn)

8.7. (x1 ⊕ x2)(x2 ⊕ x3) . . . (xn−1 ⊕ xn)(xn ⊕ x1)
8.8. (x1 ⊕ x2) ∨ (x2 ⊕ x3) ∨ . . . ∨ (xn−1 ⊕ xn)

8.9. (x1 ⊕ x2) ∨ (x2 ⊕ x3) ∨ . . . ∨ (xn−1 ⊕ xn) ∨ (xn ⊕ x1)
1Ôîðìóëà íàçûâàåòñÿ òîæäåñòâåííî èñòèííîé, åñëè îíà ðàâíà 1 ïðè ëþáûõ çíà÷åíèÿõ àðãóìåíòîâ.
2Ôîðìóëà A äåäóêòèâíî ýêâèâàëåíòíà ôîðìóëå B, åñëè A îáùåçíà÷èìà òîãäà è òîëüêî òîãäà, êîãäà B îáùåçíà÷èìà
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8.10. (x1 ∼ x2) ∨ (x2 ∼ x3) ∨ . . . ∨ (xn−1 ∼ xn)

8.11. (x1 → x2)(x2 → x3) . . . (xn−1 → xn)

8.12. (x1 → x2)(x2 → x3) . . . (xn−1 → xn)(xn → x1)

8.13. (x1 → x2)(x2 → x1)(x2 → x3)(x3 → x2) . . . (xn−1 → xn)(xn → xn−1)

8.14.
n∑

i=1

� x1 . . . xi−1xi+1 . . . xn ⊕ x1 . . . xn

8.15. (x1 ∨ x2)(x2 ∨ x3) . . . (xn−1 ∨ xn); äëèíà ÑÄÍÔ ðàâíà n+ 1

8.16. (x1 ∨ x2)(x2 ∨ x3) . . . (xn−1 ∨ xn)(xn ∨ x1); äëèíà ÑÄÍÔ ðàâíà 2

8.17. (x1 | x2) ∨ (x2 | x3) ∨ . . . ∨ (xn−1 | xn); äëèíà ÑÄÍÔ ðàâíà 2n − 1

8.18. (x1 ↓ x2)(x2 ↓ x3) . . . (xn−1 ↓ xn); äëèíà ÑÄÍÔ ðàâíà 1

8.19. (x1 | x2)(x2 | x3) . . . (xn−1 | xn); äëèíà ÑÄÍÔ ðàâíà n + 2-ìó ÷èñëó â
ïîñëåäîâàòåëüíîñòè Ôèáîíà÷÷è

8.20. (x1 ∨ x2)(x2 ∨ x3) . . . (xn−1 ∨ xn); äëèíà ÑÄÍÔ ðàâíà n+ 2-ìó ÷èñëó â
ïîñëåäîâàòåëüíîñòè Ôèáîíà÷÷è

8.21. (. . . ((x1 → x2)→ x3) . . .)→ xn; äëèíà ÑÄÍÔ ðàâíà Sn =
n∑

k=0

2k(−1)k

ïðè ÷åòíûõ n, Sn =
n∑

k=0

2k(−1)k+1 ïðè íå÷åòíûõ n

8.22. ((. . . ((x1 → x2) → x3) . . .) → xn) → ((. . . ((y1 → y2) → y3) . . .) → yn);
äëèíà ÑÄÍÔ ðàâíà 2n+1−2n·Sn+(Sn)2, ãäå Sn áåðåòñÿ èç ïðåäûäóùåãî
ïðèìåðà

9. Íàéòè äëèíó ñîêðàùåííîé ÄÍÔ äëÿ ôóíêöèè

9.1. x1 ⊕ . . .⊕ xn; äëèíà ñîêðàùåííîé ÄÍÔ ðàâíà 2n−1

9.2. (x1 ∨ x2 ∨ x3)(x1 ∨ x2 ∨ x3)(x4 ⊕ . . . ⊕ xn); äëèíà ñîêðàùåííîé ÄÍÔ
ðàâíà 6 · 2n−4

9.3. (x1 ⊕ . . .⊕ xk)(xk+1 ⊕ . . .⊕ xn)

9.4. (x1∨ . . .∨xn)(x1∨ . . .∨xk ∨xk+1∨ . . .∨xn); äëèíà ñîêðàùåííîé ÄÍÔ
ðàâíà k + (n− k)(n− k − 1)

10. Äîêàçàòü, ÷òî åñëè ôóíêöèÿ ñàìîäâîéñòâåííà, òî â åå ÄÍÔ ëþáûå 2 ñëà-
ãàåìûõ èìåþò îáùèé ñîìíîæèòåëü.

11. Äîêàçàòü, ÷òî åñëè ôóíêöèÿ ñàìîäâîéñòâåííà, òî â åå ÊÍÔ ëþáûå 2 ñî-
ìíîæèòåëÿ èìåþò îáùåå ñëàãàåìîå.

12. Äîêàçàòü, ÷òî åñëè ïðîèçâåäåíèå ëþáûõ äâóõ ýëåìåíòàðíûõ êîíúþíêöèé
â ÄÍÔ ðàâíî 0, òî ïîñëå çàìåíû ∨ íà ⊕ ïîëó÷èòñÿ ôîðìóëà, ýêâèâàëåíò-
íàÿ èñõîäíîé.
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13. Äîêàçàòü, ÷òî ôîðìóëà x&A∨ x&B ýêâèâàëåíòíà ôîðìóëå x&A⊕ x&B.

14. Äîêàçàòü, ÷òî ëþáîé ïðåäïîëíûé êëàññ çàìêíóò.

15. Äîêàçàòü, ÷òî åñëè çàìêíóòûé êëàññ èìååò êîíå÷íûé áàçèñ, òî âñÿêèé
åãî áàçèñ êîíå÷åí.

16. Äîêàçàòü, ÷òî âñÿêèé çàìêíóòûé êëàññ, ñîäåðæàùèé ôóíêöèþ, îòëè÷íóþ
îò êîíñòàíòû, ñîäåðæèò ôóíêöèþ x.

17. Äîêàçàòü, ÷òî ñèñòåìà, ñîñòîÿùàÿ èç ôóíêöèé, äâîéñòâåííûõ ê ôóíêöèÿì
íåêîòîðîé ïîëíîé ñèñòåìû, ïîëíà.
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