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QUESTION 1 [10=4+3+3 marks]
Let P, (Q and R be three statements.
1- Prove the following logical equivalence: (=P = (@ = R)) =(Q = (P V R)).
2- Show that the following statement is a tautology (without using the truth table):
(PVQA~P) = Q.

3- Let A=1{1,3,4,8}, B=1{2,6,9} and C = {1,2,4,5} be subsets of the universal set
U=1{1,23,...,10}. Determine: (a) (ANC) (b) (AU B) (c) A-C.

QUESTION 2 [9=3+3+3 marks]

1- Prove, by the principle of mathematical induction, that:

1 1 1 1 n
+ _|_ +..._|_ = y an]_
I1x2 2x3 3x4 nx(n+1) n+1

2- Let m be an integer. Prove that 7m — 41is odd if and only if 5m + 3 is an even integer.

3- Let A, BandC be subsets of the universal set U . Prove that:(AUB)—C =(A—C)U(B—-C).
QUESTION 3 [ 11=3+8 marks]

1- Let A, B and C be subsets of the universal set U . Prove that : Ax(BUC) = (Ax B)U(AxC)

2- Let R and S be two relations defined on the set A ={1,2,4} as follows: R = {(z,y) ‘xy is even}

and S = {(z, y)‘x is a factor of y}. Determine:  (a)R and S (b) Dom(R) and Rng(S)

(c) SoR (d) R'oS™" (e) Which of R or S is antisymmetric?
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QUESTION 4 [ 10=4+4+2 marks ]:
1- Prove that R = {(x,y) ‘x + y is an even int eger}is an equivalence relation on Z and find the

distinct equivalence classes.
2z —

xr —

2- Let f: R —{1} — R —{2} be a function defined as f(z) =

. Prove that f is a one-to-

one correspondence and find its inverse.

3- Let f: A— B and g: B — (' be one-to-one functions. Prove that g o f is also one-to-one

function.

-Good Luck-
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