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[Write your answers in the respective spaces provided in the question paper itself. Answer briefly.]

1 Prove or disprove the following assertions. (5× 5)

(a) Let p, q, r, s be atomic propositions. Then, the compound propositionp ∧ r → q ∨ ¬s is logically
equivalent to the compound propositionp ∧ s → q ∨ ¬r.

(b) Let P (x), Q(x) be predicates. Then the proposition(∃x)[P (x)] → (∃y)[Q(y)] is logically equivalent
to (∃x)(∃y)[P (x) → Q(y)].

(c) Let f : A → B andg : B → C be functions such thatg ◦ f : A → C is a bijection. Thenf must be a
bijection too.

(d) The antisymmetric closure of a relationρ on a setA exists if and only ifρ itself is antisymmetric.

(e) There exists a relation that well-ordersZ.
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2 Let Fn, n ∈ N, denote the sequence of Fibonacci numbers. Prove by induction onn that (15)

F2n = Fn(Fn+1 + Fn−1) and F2n+1 = F 2
n+1 + F 2

n
for all n > 1.

3 Let f : N → N be a bijection not equal to the identity map. Prove that thereexistsn ∈ N such thatn < f(n)
andn < f−1(n). (10)

Dr. Abhijit Das, Dept. of Computer Science & Engineering, IIT Kharagpur, India

— Page 2 of 2 —


