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Part 1

Determine which of the following statements are true and which are false. Prove the true state-
ments. For the false statements, write the negation and prove that.

—_

.VACZ,dB C Zsothatl € B— A.

2. VACZ,dJB C Zsothatl ¢ B— A.

3. Forallsets A,B,and C, (AUB)NC C AU (BNC).
4. Forallsets A, B,and C,AU(BNC) C (AUB)NC.
5. Forallsets A, B,and C,if A x B= A x C then B = C.

6. Forallsets A, B,and C,if A— B C Cthen A - C C B.

7. Forallsets A,B,and C,if ANBC Cand BNC C AthenCNA C B.
8. Forallsets A,B,and C,if A— (BNC) =@then A —C = Q.

9. Forallsets A,B,and C,if A—C=Q@then A— (BNC) = Q.

Part 11
1. Proof De Morgan’s Laws for sets. That is, for all sets A and B, it holds that:

(@) AUB=ANB,and
(b) ANB=AUB.

2. Suppose A and B are arbitrary subsets of Z such that (2,3) € A x Band (3,4) € A x B, but
that (1,3) ¢ A x B.

(a) Find another element in A x B that is not (2,3) or (3,4). Explain.
(b) Find another element that is not in A x B. Explain.

3. Suppose A and B are arbitrary subsets of Z such that AN B = {1}.
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(a) Find an element of A x B. Explain why it is an element of A x B.

(b) Find an element of the complement A x B. (Here, assume that the universal set is Z x
Z..) Explain.



