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NAME: ID:
QUESTION 1 [8=3+2+3 marks]
Let P, Q and R be three statements.
1. Prove that the following compound statements are
logically equivalent: ("PANQ)V(PA-Q)=(PVQ)AN(—PV-Q)

2-Complete the following with T or F':

(PVQ)= R
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3. Without using the truth table, prove that the following statement is tautology
(PVQANP=RANQ=R]=R
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QUESTION 2 [5=2+2 marks]

1- Determine whether the following statement is a tautology, a contradiction, or neither:

[PA(P=Q)]=@

2. Let P(x) and Q(x) be open sentences in x with nonempty universe U.

Give the negation of quantified statement: (3z)(P(z) V - Q(z))
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QUESTION 3 | 7=3+2+3 marks]

1. Let mand n be integers. Prove that the integer m* + n’is even if and only if m and n are both

even integers or m and 7 are both odd integers .

2. Let m and n be two integers. Prove, by a direct proof, that :

If m and n are both odd integers, then 5m + 7n + 2 is an even integer..
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3. Prove, by the principle of mathematical induction, that:

2 2 2 2
+ot

e = s vn>1
1x3  3x5 2n—1Dx(2n+1) 2n+1
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