MATH 4181 001 Fall 1999
Problem Set 1

1. (Exercise 2, page 11) Prove that if A has precisely n distinct elements and B has
precisely m distinct elements, where m and n are positive integers, then A x B has
precisely mn distinct elements.

2. (Exercise 3, page 11) Let A and B be sets, both of which have at least two distinct
members. Prove that there is a subset W C A x B that is not the product of a subset
of A with a subset of B.

3. (Exercise 1, page 14) Let f: A — B be given. Prove the following:

(a) For each subset X C A, X C f~1(f(X)).
(b) For each subset Y C B, f(f~}(Y)) CY.
(c) If f is injective, then for each subset X C A,

X)) =X
(d) If f is surjective, then for each subset Y C B,
FFY) =Y.

4. (Exercise 4, page 14) Let f: A — B be given.

(c) fY is a subset of B then f~1(B\Y) = A\ (f~1(Y)).
(d) If X C Aand Y C B, then

FXNfHY) = fX)nY.

5. (Exercise 7, page 15) Let X be a set and A, B,C' C X. The function xy4: X — {0,1}

defined by
(2) 1 ifxeA
xTr) =
xa 0 itxgA

is called the characteristic function of A. Show

(a) xanB = X4 - XB, Where x4 - x5(7) = xa(2)xB(2).
(b) XauB = X4 + XB — Xans and find a similar expression for x aupuc-

6. Prove that ) x B = () for each set B.

7. Give an example to show that f(ANB) may not equal f(A)N f(B). Show that equality
holds if f is injective.



