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Q1: a) without using the truth table, prove the following:
A->B->C)=((A—->B)—>(A-C). 3points

b) Decide whether each of the following statements is true of false, justify your answer:

)—=2+4-

1 .
poreviiiois il Vx,y € R. 2points

i) Ifx <1,thenx™ <1, Vx€R,néeN.2points

iii) An (AU B) =AU B. 2points

iv) If Aand B are sets, A is uncountable and A € B, then B is uncountable. 2points
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c) Use mathematical induction to show that n < 2",  vn € Z*. 4points

Q2:IfA={a,b,c,d,en}, B =1{123,4,5,6}, and the function f: A — B defined
by the given graph. Let A;,A, € A, B,B, < B where A; = {a, b, d},

A, ={c,d,e}, B, = {1,2,3}, B, = {2,4,5}.

a) Find f~1(B, U B,). Point

b) Find f~1(B;) U f~1(B,). Point

c) Is f(4; N 4;) = f(A1) N f(42). 2points

A




d) Determine whether the given function is one-to-one, onto. 2points

f h
Q3 IfR—->R SRS R, such that f(x) = x + 1, g(x) = 2x, h(x) = sinx.
a) Prove that f is a one-to-one correspondence. 2points

b) Find h~1 of the function h. Point

¢) Find k=t o h. Point

d) Show that (ho g) o f = ho (g o f). 2points
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Q4: a) Let R be the relation from the set of integers Z defined as follows:
letn€N,aRb & Iq€Zs.ta—b =qn
i) Show that R is an equivalence relation on Z. 3points

ii) Find [2]. Point

b) Given S; = {1}, S, = {—2,—1}, 53 = {0,2,3} and S, = {—3,4} be the equivalence classes of the relation T on the set

S ={-3,-2,-1,0,1,2,3,4}.
i) Draw the digraph of T. Point

i) List all the ordered pairs in the relation T. 2points
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Q5: Let P be the relation defined on the set Z* of positive integer by:

n
vm,n € Zt, mPn < ~ is odd

i) Show that P is a partially ordering relation on Z*. 3points

ii) Is P a total ordering relation on Z* ? point

iii) LetC = {1,2,3,4,6,8,9}. Draw the hasse diagram of P on the set C. 2points

The End of Exam
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