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26. (A△B) ∪ (A△C) = (A ∪ B ∪ C) \ (A ∩ B ∩ C);

27. (A△B) ∪ (A△C) = (A \B) ∪ (B \ C) ∪ (C \ A);

28. (A ∩ B) ∪ (A \ C) = (A ∩ B) ∪ (A \B \ C);

29. A \ (B△C) = (A \ (B \ C)) ∩ (A \ (C \B));

30. (C \ (A ∩ B))△A = (C \ (A \B)) ∪ (A \ C).

Завдання 2.

Довести включення:

1. A \ (B \ C) ⊃ (A \B \ C) ∪ (A ∩ B ∩ C);

2. (A \ (B \ C)) ∩ (A \ (C \B)) ⊂ (A \B \ C) ∪ (A ∩ B);

3. (A \ (B△C)) ⊂ (A \B \ C)△(A ∩ B);

4. (A ∪ B) \ (B ∪ C) ⊂ (A△B) \ (B△C);

5. (A△B) ∩ (A△C) ⊂ (A ∪ B ∪ C) \ (B△C);

6. (A△B)△(A ∪ B ∪ C) ⊂ (A \B)△(A ∪ C);

7. (A ∩ B) ∪ (A \B) ⊂ (A ∪ B) ∩ (A ∪ C);

8. (B ∩ C) ∪ (A \B \ C) ⊂ (A ∪ B) ∩ (A ∪ C);

9. (A \ C) ∪ (B ∩ C) ⊂ (A ∪ B) ∩ (A ∪ C);

10. ((A ∪ C) \B) ∪ (A ∩ C) ⊂ ((A ∪ C) \B) ∪ (A ∩ B);

11. (A ∪ B)△(C \ (A \B)) ⊃ (A ∪ B)△C;

12. (A△B△C) \ (A ∩ B ∩ C) ⊂ (A ∪ B ∪ C) \ (B ∩ C);

13. (A \B)△(A ∩ C) ⊂ A \ (C \B);

14. (A \B \ C) ∪ (A ∩ B ∩ C) ⊂ (A \B \ C)△(A ∩ B);

15. (A ∪ C) ∩ (A ∪ B) ⊃ (A ∪ C)△(C \B);

16. (A ∪ B) ∩ (A ∪ C) ⊃ (A ∩ B) ∪ (A \B);

17. (A△C) \ (B ∩ C) ⊂ (A ∪ C)△(B ∩ C);

18. (A△C) \ (B ∩ C) ⊂ (A△C)△(C△B);

19. (A ∪ B) ∪ (A△C) ⊃ (A ∪ B)△(C \ (A \B));

20. (A ∩ B) ∪ (B ∩ C) ∪ (C ∩ A) ⊂ A ∪ (B ∩ C);

Завдання 1.

Довести рiвностi:

1. A \ (B ∪ C) = (A \B) ∩ (A \ C);

2. A \ (B ∩ C) = (A \B) ∪ (A \ C);

3. A ∩ (B△C) = (A ∩ B)△(A ∩ C);

4. A ∩ (B△C) = (A \B)△(A \ C));

5. (A ∩ B)△(A ∩ C) = (A \B)△(A \ C);

6. (A \B) ∩ C = (A ∩ C) \ (B ∩ C) ;

7. A \B \ C = (A ∪ B) \ (B ∪ C);

8. (A△B) \ C = (A \ C)△(B \ C);

9. (A△B) \ C = (A ∪ C)△(B ∪ C);

10. (A \ C)△(B \ C) = (A ∪ C)△(B ∪ C);

11. A \ (B△C) = (A \B)△(A ∩ C);

12. A \ (B△C) = (A \B \ C) ∪ (A ∩ B ∩ C);

13. (A \B)△(A ∩ B) = (A \B \ C) ∪ (A ∩ B ∩ C);

14. A \ (B \ C) = (A \B \ C)△(A ∩ C);

15. A ∪ (B△C) = (A ∪ B)△(C \ A);

16. (A ∪ B)△C = ((A△C) \B) ∪ (B \ C);

17. (A ∩ B)△C = ((A△C) ∩ B) ∪ (B ∩ C);

18. (A ∪ B)△(B \ C) = (A \B) ∪ (B ∩ C));

19. ((A△C) \B) ∪ (A ∩ B) = (A△(C \B)) ∪ (A ∩ B);

20. A ∪ (C \B) = ((A ∪ C) \B) ∪ (A ∩ B);

21. (A△C) ∪ (A ∩ B) = A△(C \ (A ∩ B));

22. (A ∪ B)△(C \ A) = (A ∪ C)△(B \ A);

23. (A \ C) ∪ (C \B) = (A ∪ C)△(B ∩ C);

24. (A△C) ∪ (A \B) = (A△C) ∪ (C \B);

25. (A \B) ∪ (B△C) = (A ∪ B ∪ C) \ (B ∩ C);
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21. A ∩ (B△C) ⊂ (A ∩ B) ∪ (A ∩ C);

22. (A \B) \ (A \ C) ⊂ (A ∩ B) ∪ (A ∩ C);

23. (A ∩ B) ∪ (B ∩ C) ∪ (C ∩ A) ⊃ (A ∪ B ∪ C) \ (A△B△C);

24. A \ (B△C) ⊃ A \B \ C;

25. A ∪ (B ∩ C) ⊃ (A△B) \ (B△C);

26. (A \ (B \ C)) ∩ (A \ (C \B)) ⊃ A \B \ C;

27. (A \ C) ∩ (B \ C) ⊂ (A ∩ B)△(A ∩ C);

28. (A \B) ∩ (A \ C) ⊃ A ∩ (B△C);

29. (A \B)△(A \ C) ⊂ A \ (B ∩ C);

30. (C \B) ∪ A ⊃ (A ∪ C) \ (B ∩ C).

Завдання 3.

Перевiрити рiвностi:

1. (A ∩ B) ∪ ((A△B) ∩ C) = (A ∪ B) \ ((A△B) \ C);

2. A△(C \B) = (A△B)△(B ∩ C);

3. (A \ (B△C)) ∪ (C \B \ A) = (A \ (B \ C))△(C \B);

4. (A ∪ C) ∪ (A \B) ∪ (C \B) = (A ∪ C) \ (B \ (A ∩ C));

5. (A ∪ C) \ (B \ (A ∩ C)) = (A ∪ C) \ ((A△C) ∩ B);

6. A△(B \ C) = (A \ (B \ C)) ∪ (B \ (A△C));

7. (A \ C) ∪ (C \ (A \B)) = (A ∪ C) \ ((A ∩ C) \B);

8. (A△C) ∪ (A ∩ B) = (A ∪ C) \ ((A ∩ C) \B);

9. (A ∪ B ∪ C) \ (A△B△C) = (A ∩ B)△((A ∪ B) ∩ C);

10. (A△C) \ (C ∩ B) = (A ∪ (C \B)) \ (A ∩ C);

11. (A ∩ B) ∪ (B ∩ C) ∪ (C ∩ A) = ((A ∩ B) \ C) ∪ ((A ∪ B) ∩ C);

12. (A \ C) ∪ (A ∩ B) = (A \B \ C)△(A ∩ B);

13. ((A ∪ C) \B)△(A△C) = ((A△C) \B) ∪ (A ∩ B ∩ C);

14. (A \B \ C)△(C \ (B \ A)) = (A \ (B \ C)) ∪ (C \ (B \ A));

15. ((A△C) \B) ∪ (A ∩ B) = A△(C \B);
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16. ((A ∪ B)△C) ∪ (A ∩ B) = ((A ∪ B) \ C) ∪ (C \ (A△B));

17. (A ∩ B)△((A ∪ B) ∩ C) = ((A△B) ∩ C) ∪ ((B△C) ∩ A);

18. (A ∪ B ∪ C) \ (B△C) = (A \B \ C) ∪ (C ∩ (B \ A));

19. (A \B) ∪ (C \B) = ((A△C) \B) ∪ ((A ∩ C) \B);

20. (A ∪ C)△(B ∪ C) = ((A△C) \B) ∪ (A ∩ (C△B));

21. ((A ∪ B) ∩ C) ∪ (A ∩ B) = (A ∪ B) \ ((A△B) \ C);

22. (A \ (B \ C))△(C \B) = (A△C)△((A ∪ C) \B);

23. (A \B \ C) ∪ (C \ (B \ A)) = (A \ (B \ C)) ∪ (C \B);

24. (A \B \ C) ∪ (C \ (B \ A)) = (A \ (B \ C)) ∪ (C \ (B \ A));

25. ((A ∪ B) ∩ C)△(A△C) = ((A ∪ B) \B) ∪ (A ∩ B);

26. (A \ C) ∩ (B \ C) = (A ∩ B) \ (A ∩ C);

27. (A△B) ∩ (A△C) = (A△(B ∩ C)) \ (B△C);

28. (A \ C) ∪ ((A△B) ∩ C) = (A \B) ∪ ((A△C) ∩ B);

29. (A \ C) ∪ (C \B) = (A \B) ∪ ((C△B) ∩ (C△A));

30. ((A△C) \B) ∪ (B \ C) = ((B△C) \ A) ∪ (A \ C).

Завдання 4.

Нехай A,B,C — заданi множини. Розв’язати систему рiвнянь вiдносно невiдомої множини X:

1.

{
A ∪X = B ∩X

A ∩X = C ∪X,
де C ⊂ A ⊂ B;

2.

{
A \X = B

A ∪X = C,
де B ⊂ A ⊂ C;

3.

{
A \X = B

X \ A = C,
де B ⊂ A i A ∩ C = ∅;

4.

{
A ∩X = B

A ∪X = C,
де B ⊂ A ⊂ C;

5.

{
X \ A = B

X ∩ A = C,
де C ⊂ A i A ∩ B = ∅;

6.

{
X△A = B

X ∩ A = C,
де C ⊂ A ⊂ B ∪ C;
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7.

{
X△A = B

A \X = C,
де C ⊂ A i C ⊂ B;

8.

{
A ∪X = B ∩X

B ∪X = C ∩X,
де A ⊂ B ⊂ C;

9.

{
A \X = X \B
B \X = X \ C,

де A ⊂ B ⊂ C;

10.

{
A ∪X = B ∩X

B \X = X \ C,
де A ⊂ B ⊂ C;

11.

{
A ∪X = B ∩X

C \X = X \ A,
де C ⊂ B ⊂ A;

12.

{
A \X = B ∩X

C ∪X = A ∩X,
де C ⊂ A ⊂ B̄;

13.

{
A \X = B ∩X

C \X = X \ A,
де C ⊂ A ⊂ B̄;

14.

{
A ∪X = X \B
C ∪X = A ∩X,

де C ⊂ A ⊂ B̄;

15.

{
A ∪X = X \B
C \X = X \ A,

де C ⊂ A ⊂ B̄;

16.

{
A ∪X = B ∩X

A ∩X = X,
де A ⊂ B;

17.

{
A ∪X = B ∩X

B ∪X = X,
де A ⊂ B;

18.

{
A \X = X \B
A ∩X = X,

де A ⊂ B;

19.

{
A \X = X \B
B ∪X = X,

де A ⊂ B;

20.

{
A \X = B ∩X

A ∩X = X,
де A ∩ B = ∅;

21.

{
A \X = B ∩X

X̄ ∪ B = B,
де A ∩ B = ∅;

22.

{
A ∪X = B ∩X

X \ A = ∅,
де A ⊂ B;

23.

{
A ∪X = B ∩X

B \X = ∅,
де A ⊂ B;

24.

{
A \X = X \B
X \ A = ∅,

де A ⊂ B;

25.

{
A \X = X \B
X ∪ A = A,

де A ⊂ B;

26.

{
A \X = B ∩X

A ∪X = A,
де A ∩ B = ∅;

27.

{
A ∩X = B ∩X

X \ A = ∅,
де A ∩ B = ∅;

28.

{
A ∪X = X \B
A ∩X = X,

де A ∩ B = ∅;

29.

{
A ∪X = X \B

X \ A = ∅,
де A ∩ B = ∅;

30.

{
A ∪X = A

X \B = A,
де A ∩ B = ∅.

Завдання 5.

Довести рiвностi:

1. (A ∪ B)× C = (A× C) ∪ (B × C);

2. (A ∩ B)× C = (A× C) ∩ (B × C);

3. (A \B)× C = (A× C) \ (B × C);

4. (A△B)× C = (A× C)△(B × C);

5. A× (B ∪ C) = (A× B) ∪ (A× C);

6. A× (B ∩ C) = (A× B) ∩ (A× C);

7. A× (B \ C) = (A× B) \ (A× C);

8. A× (B△C) = (A× B)△(A× C);

9. A× B = (Ā× B) ∪ (A× B̄) ∪ (Ā× B̄);

10. (A ∩ B)× (C ∩D) = (A× C) ∩ (B ×D);

11. (A ∪ B)× (C ∪D) = (A× C) ∪ (A×D) ∪ (B × C) ∪ (B ×D);

Довести справедливiсть iмплiкацiй:
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23.

{
A ∪X = B ∩X

B \X = ∅,
де A ⊂ B;

24.

{
A \X = X \B
X \ A = ∅,

де A ⊂ B;

25.

{
A \X = X \B
X ∪ A = A,

де A ⊂ B;

26.

{
A \X = B ∩X

A ∪X = A,
де A ∩ B = ∅;

27.

{
A ∩X = B ∩X

X \ A = ∅,
де A ∩ B = ∅;

28.

{
A ∪X = X \B
A ∩X = X,

де A ∩ B = ∅;

29.

{
A ∪X = X \B

X \ A = ∅,
де A ∩ B = ∅;

30.

{
A ∪X = A

X \B = A,
де A ∩ B = ∅.

Завдання 5.

Довести рiвностi:

1. (A ∪ B)× C = (A× C) ∪ (B × C);

2. (A ∩ B)× C = (A× C) ∩ (B × C);

3. (A \B)× C = (A× C) \ (B × C);

4. (A△B)× C = (A× C)△(B × C);

5. A× (B ∪ C) = (A× B) ∪ (A× C);

6. A× (B ∩ C) = (A× B) ∩ (A× C);

7. A× (B \ C) = (A× B) \ (A× C);

8. A× (B△C) = (A× B)△(A× C);

9. A× B = (Ā× B) ∪ (A× B̄) ∪ (Ā× B̄);

10. (A ∩ B)× (C ∩D) = (A× C) ∩ (B ×D);

11. (A ∪ B)× (C ∪D) = (A× C) ∪ (A×D) ∪ (B × C) ∪ (B ×D);

Довести справедливiсть iмплiкацiй:
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12. (B ⊂ C) ⇒ (A× B ⊂ A× C);

13. ((B ⊂ A) ∧ (C ⊂ A)) ⇒ (B × C ⊂ A2);

14. ((A ⊂ B) ∧ (C ⊂ D)) ⇒ (A× C ⊂ B ×D);

15. ((A ⊂ B) ∧ (C ⊂ D)) ⇒ (A× C = (A×D) ∩ (B × C));

16. (x ∈ A× B) ⇒ x ∈ (A ∪ B)2;

17. (x ∈ (A× C) ∪ (B ×D)) ⇒ (x ∈ (A ∪ B)× (C ∪D));

Що можна сказати про множини A i B, якщо:

18. ((a, b) ∈ A× B) ⇒ (a ̸=)b;

19. A× B ⊂ B × A;

20. A× B = B × A;

21. (a, b) ∈ A× B ⇒ (a, a) ∈ A× B;

22. (a, a) /∈ A× B ⇒ (a, b) /∈ A× B;

Зобразити наступнi множини точок:

23. A = {(x, y) ∈ N2 | y = x}

24. A = {(x, y) ∈ R2 | y = x}

25. A = {(x, y) ∈ R2 | (0 ≤ x ≤ 1) ∧ (0 < y ≤ 1)};

26. A = {(x, y) ∈ R2 | (0 ≤ x ≤ 1) ∧ (0 ≤ y < 1)};

27. A = {(x, y) ∈ Z2 | x2 + y2 = 25}

28. A = {(x, y) ∈ R2 | x = 1, y ∈ [1, 2]};

29. A = {1, 2} × [1, 2];

30. A = {1} × {2} × [3, 4].

Завдання 6.

Дослiдити вiдношення:

1. R = {(x, y) ∈ R2 | x = y2};

2. R = {(x, y) ∈ R2 | y = x2};

3. R = {(x, y) ∈ R2 | y =| x |};

4. R = {(x, y) ∈ R2 | x =| y |};

5. R = {(x, y) ∈ N2 | x < y};
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6. R = {(x, y) ∈ N2 | x ≤ y};

7. R = {(x, y) ∈ N2 | x дiлить y};

8. R = {(a, b) ∈ Z2 | (a = b) ∨ (a = −b)};

9. R = {(a, b) ∈ Z2 | a = b};

10. R = {(a, b) ∈ Z2 | a = b+ 1};

11. R = {(a, b) ∈ Z2 | a+ b ≤ 3};

12. R = {(a, b) ∈ Z2 | a ̸= b};

13. R = {(a, b) ∈ Z2 | (a = b+ 1) ∨ (a = b− 1)};

14. R = {(x, y) ∈ Z2 | xy > 0};

15. R = {(x, y) ∈ Z2 | x ≥ y2}.
Дослiдити вiдношення на множинi всiх людей:

16. {(a, b) | a i b — одного вiку };

17. {(a, b) | a i b — мають тих самих батькiв };

18. {(a, b) | a i b — мають спiльного батька або матiр };

19. {(a, b) | a i b — знайомi };

20. {(a, b) | a i b — говорять спiльною мовою };
Дослiдити вiдношення:

21. R = {(x, y) ∈ R2 | (xy > 0) ∨ (x = y = 0)};

22. R = {(x, y) ∈ R2 | x+ y ∈ Z};

23. R = {(x, y) ∈ R2 || x+ y |= 1};

24. R = {(x, y) ∈ R2 | (x = y) ∨ (x+ y = 0)};

25. R = {(x, y) ∈ R \ {0} × R \ {0} | (x = y) ∨ (xy = 1)};

26. R = {(x, y) ∈ R2 | x− y ∈ Q};

27. R = {(x, y) ∈ Z2 | (x > 0 ∧ y > 0 ∧ x > y) ∨
(x < 0 ∧ y < 0 ∧ x < y) ∨ (x > 0 ∧ y < 0) ∨ (x ̸= 0 ∧ y = 0)};

28. R = {(x, y) ∈ Z2 | x2 + y2 = 25};

29. R = {(x, y) ∈ R2 | y = x2, x ∈ [−2,−1] ∪ [3, 4]};

30. R = {(x, y) ∈ R2 | y = x2, x ∈ (−∞, 0]};
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Завдання 7.

Побудувати взаємно однозначне вiдображення з A в B:

1. A = [−1, 1], B — коло;

2. A = [0, 1], B — квадрат;

3. A — внутрiшнiсть деякого круга, B — його зовнiшнiсть;

4. A = R+, B = R+ \ [0, 1];

5. A = Q, B = Q \ [−1, 0];

6. A = Z, B = Z \ {0};

7. A — множина точок пiвкола, B = R;

8. A — множина точок площини, B — множина точок деякого круга;

9. A — множина точок пiвкола, B — множина точок дiаметра цього ж кола;

10. A = Z+, B = Z−;

11. A = Z, B — множина парних додатнiх чисел;

12. A = R, B = R+;

13. A = [0, 1], B = (0, 1) ∪ (1, 2);

14. A = [0, 1], B = (0, 1) ∪ (1; 2];

15. A — внутрiшнiсть трикутника, B — зовнiшнiсть цього ж трикутника;

16. A = R , B = R2;

17. A = R× [0, 1], B = R2;

18. A = {0, 1} × R, B = R2;

19. A = (0, 1), B = [0; 1] ∪ [2, 3];

20. A — трикутник, B — коло;

21. A — круг, B = R2;

22. A — пiвколо, B — пiвпряма;

23. A — коло, B — пряма;

24. A = [0;∞)× R, B = R2;

25. A = [0; 1) ∩ [2;∞), B = (0; 1);

26. A = (0, 1), B = R2;

27. A — сфера, B = R2;

28. A = (0, 1), B = {1} ∪ {2} ∪ [3, 4];

29. A = R \ Z, B = R;

30. A = R \ N, B = [0;∞).
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26. A = (0, 1), B = R2;

27. A — сфера, B = R2;

28. A = (0, 1), B = {1} ∪ {2} ∪ [3, 4];

29. A = R \ Z, B = R;

30. A = R \ N, B = [0;∞).
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