
Math 5370 Homework 2 Fall 2007

The assignment is due at the beginning of class on September 26, 2007.

Problem 1 (10 points) Let A, B and C be arbitrary sets. We define A4B := (A \B)∪ (B \A).
Prove or disprove:

1. A4B = B 4 A.

2. (A4B)4 C = A4 (B 4 C).

Problem 2 (10 points) Let A and B be arbitrary sets. Prove or disprove:

1. P(A ∩B) ⊆ P(A) ∩ P(B).

2. P(A) ∩ P(B) ⊆ P(A ∩B).

Problem 3 (10 points) Let A be a proper subset of some set U , and let x ∈ U \A. Let B consist
of all sets of the form C ∪ {x} with C ∈ P(A), in other words B = {C ∪ {x} | C ∈ P(A)}. Show
that

1. P(A ∪ {x}) = P(A) ∪ B.

2. P(A) ∩ B = ∅.

Problem 4 (10 points) Given two real numbers a < b, the open interval (a, b) is defined to be
the set {x ∈ R | (a < x) ∧ (x < b)}.

For n ∈ N, let An be the open interval (
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conjectures by proofs.

Problem 5 (10 points) For each rational number q ∈ Q, let Bq = {x ∈ R | x 6= q}. Find
⋃
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and
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Bq. Confirm your conjectures by proofs.
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