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Knowledge Levels K1 — Remembering | K3 — Applying
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PART - A
(10 x 2 =20 Marks)
Q.No. Questions Marks KL CO
1. Show that —p v g and p — g are logically equivalent. ) K2 CO1
2. Using truth table, show that the proposition pv —(p A q)is 5 K2  COl
a tautology.
3. Define Universal Quantifier. - : R e
4, Give the symbolic form of the statement “Some of the crop ) K2 CO2
will be destroyed if there is a flood”.
5. Given 4={2,5,6},B={3,42} and C ={1,3,4} find A—B 5 Kl CO3
and 4 — C.
6. Let 4={1,2,3}and B={1,4}. If the relation R is such that
) K1 CO3
“ < " then, find R,R¢,R7!.
7 f(x)=ax+band g(x)=cx+d, where a, b, c and d are
constants. For which constants a ,b, ¢ and d, it is true that 2 K1 CO4
feog, g°f.
8. Let A be a subset of E. Then show that (A%)° = A. 2 K2 CO4
9. Define semigroup. 2 K1 COS5
10.  Give an example of a monoid which is not a group. 2 K1 COS5
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PART - B

Questions

Construct a truth table to prove the statement
Py (ReS).
Find the PDNF and PCNF of P — (P A (Q —P)).

(OR)
Prove that (E Y A (TP A(TP A Q) & (TP AQ).

Using indirect method of proof, prove that
P—>RQO—->SPvQ=SVvR

Write rules of inference and implications.
Prove that (Fx(P(x) A O(x)) = (Ax)P(x) A (Ax)O(x).

(OR)

Explain Universal and Existential quantifiers with an
example.
Show that FIxM(x) follows logically from the

premises (x)(H (x) > M(x),IxH(x).

a) Given below are the relation matrices M, and M, . Find

b)

Mo Mir s My ., Mz and M: . And show that
My =My
1 01 1 0010
M,=|11 0|;:M,=|1 0 1 0 1].
111 01010
(OR)

ii.

For any 3 sets A, B and C prove that

a. AX(BUC)=(AxB)u(4x0)

b. AX(BNC)=(AXxB)n(AxC(C)
Show that the relation “Congruence modulo 3”
defined by R ={(x,y)/x—y isdivisible by3} is an
equivalence over the set of integers. What are the
equivalence classes of R?

(5 x 16 = 80 Marks)
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14.

15.

a) i Let f:R—> Rand g:R— R where R is the set of

real numbers be given by f (}c) =x% - 2,g(x)=x+4.

Findfog,gof.
ii. Showthat AQ(BPC)=(ADB)DC.
(OR)

b) i. Prove Demorgan’s law using characteristic function.
ii.  Using generating function solve
a, —3an_1 =n,nx1,q9 =1.
a) State and prove Lagrange’s theorem for any finite group G.

(OR)

b) Prove that a group (G, *) is abelian iff
(a*b) =a**b*,Va,beG.
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