
Mathematical Analysis - List 1

1. List the elements in each of the following sets:

a)
{
x2 + 1 : x ∈ Z and − 3 < x ¬ 2

}
; b)

{
x : x ∈ Z and x = 2y, y2 ¬ 17

}
;

c) {(x, y, z) : x, y, z ∈ N ∧ x < y < z ∧ xyz = 16};
d) {(x, y, z) : x, y, z ∈ N ∧ x < y < z ∧ xyz = 16}2.

2. Give conditions which precisely describe the following sets:

a) [−1, 7] ; b) {1, 2, 3, 5, 8, 13, 21, . . .};
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; d) {−15,−5,−3,−1, 1, 3, 5, 15}.

3. Find: A ∪B, A ∩B, A \B, B \ A,

a) A = (0, 5), B = [0, 7]; b) A = (−∞, 3), B = (−1,∞);
c) A = {1, 2}, B = {1, 2, 3, 4}; d) A = (−∞, 3) ∪ {5}, B = (−1,∞) \ {5};
e) A = {1, 2, 3}, B = (1, 3); f) A = (−∞, 3) \ {2}, B = (−1,∞) \ {4}.

4. What is the relationship between the sets A and B, if:

a) A ∪B = A; b) A ∪B ⊂ A; c) A \B = A; d) B ⊂ A ∩B;
e) P(B) ⊂ P(A); f) P(A) \ P(B) = ∅.

5. For A ⊂ R find Ac = R \ A if:

a) A = (0, 4) \ {2}; b) A = (0, 1) ∪ [2,∞);
c) A = {1, 2}; d) A = (−∞, 3) ∪ {5}.

6. Determine whether each of the following statements is true or false.

a) For all sets A, B, and C, if A ∩ C = B ∩ C then A = B.

b) For all sets A, B, and C, if A ∪ C = B ∪ C then A = B.

7. Let A and B be subsets of a set X. Recall that Ac = X \ A. Show:

a) If A ⊂ B then Bc ⊂ Ac.

b) De Morgan’s Laws: (A ∪B)c = Ac ∩Bc and (A ∩B)c = Ac ∪Bc.

8. Find the Cartesian product A×B, if:

a) A = (0, 5), B = [0, 7]; b) A = (−∞, 3), B = (−1,∞);
c) A = {1, 2}, B = {1, 2, 3, 4}; d) A = {1, 2, 3}, B = R;
e) A = R, B = {2, 3, 4}; f) A = {1, 2, 3}, B = ∅.

9. Decide whether the following statements with quantifiers are true or false:

a) ∃α ∈ R cosα = −
√

3; b) ∀x ∈ R x2 + 4x+ 3 > 0;
c) ∀ x ∈ R ∃ y ∈ R x3 − y2 = 0; d) ∃ y ∈ R ∀ x ∈ R x2 − y2 = 0;
e) ∃ y ∈ R ∀ x ∈ R xy + x = 0.


