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Let A, B, X be sets with the following properties:

ACX and BCX
For any set Y if ACY and BCY then X CY.

Show that X = AU B.

Let A, B C E. Show that AN B = () if and only if A C B°. Show that AUB = E if
and only if A° C B.

Given A, B C E, show that A C B if and only if AN B¢ = (.

Give examples of sets A, B, C such that (AUB)NC # AU (BNC).

Show that A = B if and only if (AN B) U (A°N B) = 0.

Given two sets A, B we define the symmetric difference AAB by
AAB=(A—-B)U(B-A).

Prove that if AAB = AAC, then B = C.

Show that (AUB) x C' = (Ax C)U (B x ().

Show that a function f : A — B is injective if and only if f(A — X) = f(A) — f(X)
for every X C A.

Let f: A — B be given. Show that
a. For every Z C B, we have f(f~%(Z)) C Z.
b. f(z) is surjective if and only if f(f~'(Z)) = Z for every Z C B.
Given a family of sets (Ay)rer, let X be a set with the following properties:

1. For every A € L, we have A, C X.
2. If Ay CY for every A € L, then X C Y.

Show that X = |J A,.

AEL

Let f : P(A) — P(A) be a function such that if X C Y then f(Y) C f(X) and
f(f(X)) = X. Show that f(|J X)) = ) f(X,) and f(AﬂLXA) = U f(X)). [Here

AEL
X,Y, X, are subsets of A|

Let F(X;Y) denote the set of all functions with domain X and codomain Y. Given
the sets A, B, C, show that there is a bijection

F(Ax B;C) — F(A, F(B;()).



