10.

Math2343: Problem Set 1

. Let Z be a universal set. Let A be the set of integers whose elements are multiples of 3, and B the set of

integers whose elements are the multiples of 5. Find the intersection AN B, union AU B, complement
A, relative complement A N\ B, and the symmetric difference A® B = (A~ B)U (B \ A).

For arbitrary sets A, B, C, show that A~ (B~ C) = (A~ B)UC if and only if C C A.
Let X = {0,1,2,3,4} and Y = {0,2,4}.

(a) How many ordered pairs are in X XY, Y x X, and Y x X X Y respectively?

(b) List the elements in the set {(a,b,c) € X xY x X :a < b < c}.
Let ¥ ={a,b}, A= {w e ¥* : 1 <length(w) <2}, B={w € ¥* : length(w) > 2}.

(a) Determine the sets AN B, AN B, B\ A, and A® B.

(b) Determine the set C' = {w € A* : length(w) < 2}.
(c) List the elements of the power set P(X) of ¥, and the power set P(P (X)) of the set P(X).

Let A be a set and let A;,7 € I be a family of sets. Show that
(a) AN (U:‘lej Az) = UiEI(A n Az)

(b) AU (Mier Ai) = Nier(AU A).

(c) If AC A; foralli eI, then A C[),c; Ai.

(d) If A; € Aforalli €I, then |J;c; A; C A.

Let f: X — Y be a function. Given subsets A;, Ay, and a family subsets A; of X with ¢ € I. And
given subsets Bi, By, and a family subsets B; of Y with j € J. Show the following statements.

(a) If Ay C Ay, then f(A;1) C f(A2).
(b) If B; C Bs, then fﬁl(Bl) - fﬁl(BQ).

(©) f(Mier Ai) € Nier [ (A).
(d) f (Uie[ Ai) = Uie[f(Ai)'

(€ /7 (Njes Bi) = Nyes /7 (By).

(0 7 (Ujes Br) = Uses /7 (B)).
Let f:7Z — 7Z and g : Z — Z be functions defined respectively by

= U = [2] 3]

(a) Find the domain and codomain of f and g;
(b) Find go f and f og;

(c¢) Show that f and g are characteristic functions of some subsets of Z.

Let A be a nonempty set, and let A"l be the set of all functions from [n] = {1,2,...,n} to A. Find a
bijection from Al to the Cartesian product A”.

Let f: X - Y and ¢g: Y — Z be functions. Show the following statements.

(a) If f and g are one-to-one, then g o f is one-to-one;
(b) If f and g are onto, then g o f is onto;
)
)
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(d) If g o f is onto, then g is onto.

If g o f is one-to-one, then f is one-to-one;

Let f: R~ {0,1} — R~ {0, 1} be defined by f(x) =1 — x. Verify that f is a bijection and determine
the set {f¥ : k € Z}, where 0 is the identity function.



