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1. Let A = {1, 3, 5, 7, 9}, B = {3, 6, 9}, and C = {2, 4, 6, 8}. Find each of the following:[16]

(a) A ∪B

(b) A ∩B

(c) A ∪ C

(d) A ∩ C

(e) A−B

(f) B −A

(g) B ∪ C

(h) B ∩ C

2. Let S be the set of all strings of 0’s and 1’s of length 4, and let A and B be the following subsets of S:[8]
A = {1110, 1111, 1000, 1001} and B = {1100, 0100, 1111, 0111}. Find each of the following:

(a) A ∪B

(b) A ∩B

(c) A−B

(d) B −A

3. In each of the following, draw a Venn diagram for sets A, B, and C that satisfy the given conditions.[20]

(a) A ⊆ B, C ⊆ B, A ∩ C = ∅
(b) B ⊆ A, B ∩ C = ∅
(c) A ∩B = ∅, A ⊆ C, C ∩B 6= ∅
(d) A ∩B 6= ∅, B ∩ C 6= ∅, A ∩ C = ∅, A 6⊆ B, C 6⊆ B

4. Let A = {a, b}, B = {1, 2}, C = {2, 3}. Find each of the following sets.[16]

(a) A× (B ∪ C)

(b) (A×B) ∪ (A× C)

(c) A× (B ∩ C)



(d) (A×B) ∩ (A× C)

5. Let Z be the set of all integers and let[10]

A0 = {n ∈ Z|n = 4k + 0, k ∈ Z}

A1 = {n ∈ Z|n = 4k + 1, k ∈ Z}

A2 = {n ∈ Z|n = 4k + 2, k ∈ Z}

A3 = {n ∈ Z|n = 4k + 3, k ∈ Z}

Is (A0, A1, A2, A3) a partition of Z? Explain your answer.

6. Assume that all sets are subsets of a universal set U . Please prove each statement below.[20]

(a) For all sets A, B, and C, if B ∩ C ⊆ A, then (C −A) ∩ (B −A) = ∅.

(b) For all sets A, B, C, and D, if A ∩ C = ∅, then (A×B) ∩ (C ×D) = ∅.

(c) For every positive integer n, if A and B1, B2, B3, · · · are any sets, then

A ∩

(
n⋃

i=1

Bi

)
=

n⋃
i=1

(A ∩Bi)

(d) For every positive integer n, if A and B1, B2, B3, · · · are any sets, then

n⋃
i=1

(A×Bi) = A×

(
n⋃

i=1

Bi

)

7. Find a counterexample to show that the each statement is false. Assume all sets are subsets of a universal[10]
set U.

(a) For all sets A, B, and C,
(A ∪B) ∩ C = A ∪ (B ∩ C).

(b) For all sets A, B, and C, if A 6⊆ B and B 6⊆ C then A 6⊆ C.
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