CS-210 Discrete Mathematics
Problem Set 3
1. For A, B, C C U Prove that
Ax(B-C)=(AxB)—(Ax ()

2. Let A, B,C,D be non empty sets.

(a) Prove that Ax B C C x D if and only if A C C' and B C D.
(b) What happens to the results of (a) if any of the sets A, B,C',D is empty?

3. For each of the following functions, determine whether it is one-to-one and determine its range.

(a) 1 Z—Z, f(z) = 2x+1
(b) f: Q—=Q, f(z) = 22 +1
) P Z—7Z, f(x) = 2*—=x
(d) frR=R, f(z) = ¢
) fi[=7/2,7/2] = R, f(z) = sin(z)
) f:[0,7] =R, f(z) = sin(z)
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4. Let f:7Z — Z and g : Z — 7Z be two functions. Explain why the following are functions.

e h:7 — 7Z defined as h(x) = f(g(z)) when g(x) is an onto function.
e h:7Z — Z defined as h(z) = f(z) + g(z).
e h:7 — 7Z defined as h(x) = f(z) - g(z).

5. Prove that for a finite set X any one-to-one function f: X — X is bijective.

6. Let a € R and b € R. Suppose that a > 0 and b > 0. Give a counter example to show that
the following are not valid equalities or show that they are valid.

e [(a+b)-(a—b)]=[(a+b)] [(a—Db)]
o [“E)=15) 3045
o |55t =13]—L3]
7. Show that for a function f: X — Y, f~1 exists if and only if f is bijective.

8. For each of the following functions f: R — R, determine whether f is invertible, and, if so,
determine f~!

(@) f = {(z,y)[2z+3y = 7}

(b) f = {(z,y)lax + by = ¢,b # 0}
() f = {(zyly =27}

(d) f = {(z,y)ly=2"+a}

9. Prove that if f: A — B, g: B — C are invertible functions, then go f : A — C is
invertible and (go f) ' = flog™!



