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Fall 2018 Due September 26

Exercise 1. Let A, B and C be sets. Prove the following identities.

a. A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C) and A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C).

b. (A \B) ∩ C = (A ∩ C) \B and (A \B) ∪ C = (A ∪ C) \ (B \ C)

c. (A \B) \ C = (A \ C) \B and A \ (B \ C) = (A \B) ∪ (A ∩ C).

Exercise 2. The symmetric difference of two sets A and B is defined to be

A∆B = (A \B) ∪ (B \ A).

Verify the following properties of the symmetric difference.

a. A∆B = B∆A.

b. A∆B = (A ∪B) \ (A ∩B).

c. A∆B = A ∪B if and only if A ∩B = ∅.

Exercise 3. Let A, B, C be sets.

a. Show that

(A∆B)∆C = [(A ∪B ∪ C) \ ((A ∩B) ∪ (A ∩ C) ∪ (B ∩ C))] ∪ (A ∩B ∩ C).

b. Use part a to conclude that (A∆B)∆C = (B∆C)∆A.

c. Use the commutativity of ∆ and part b to show that (A∆B)∆C = A∆(B∆C).


