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Notes: 1.  All questions are compulsory and carry equal marks.
2.  Draw neat and labelled diagrams wherever necessary.
3. Avoid vague answers and write answers relevant and specific to questions only.

Either:

1. a)  Show that 8
) [(PAQ)>P]A[P—>(PAQ)=(-PVvQ)]
ii) Show that (—Pv Q)v(—PAQ)v P is a tautology [Do not use truth table]

b) Verify the equivalence, —A < A" (—Pi)where, A(P,Q,R)is =P A—(QAR) 8
OR
c)  Prove by mathematical Induction. 8
1)(2n+1
124224334 ————n2= n(n+ 23( n+1)
d)  Suppose, A, B, C are matrices then prove that 8

i)  A(B+C)=AB+AC
iy (AB)C=A(BC)

Either:
2. a) Let A={ab,cde}& 8

R={(a.2).(ab).(b.0).(ce).(c.0).(de))

Compute () R? b) R”

D) et A=2Z", the set of positive integers and let R = {(a,b)e AxAla dividesh} is R 8
symmetric, asymmetric or antisymmetric?

OR
€) Let A={4,6,810} and R= {(4 4),(4,10),(6,6),(6,8), (8,10)} is a relation on set A. 8
Determine the transitive closure of R using Warshall’s algorithm.

d i "p ="p,; and "C, = "C,_; find value of nand . 8
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b)

d)

d)

Either:

What do you mean by Hasse Diagram? Determine the Hasse diagram of the relation R on
set A.
A={1, 2, 3, 4} and R={(1,1), (1,2), (2,2), (2,4), (1,3), (3,3), (3,4), (1,4), (4,4)}

Show that, in a lattice, if a<b <cthen
i) (a®b)=(bxc)
ii) (axb)®(bxc)=b=(a®b)*(a®c)

OR

Find a minimum spanning tree of following weighted connected graph.

Consider a lattice (L,*, @) and a,b,eL,a<bthen set {x e L|a<x <b} becomes a sub
lattice.

Either:
Consider algebraic system ({0,1})where * 1S a multiplication operation Determine.

Show that (ab)_1 —blaforalla,b,eG

OR
Explain the following terms:
i) Identity i) Inverse
iii) Idempotent iv)  Distributivity

Let T be set of all even integers. Show that the semigroup (z, +) and (T, +) are isomorphic.
Attempt all the questions.

a) Prove that(P — Q) <> (—P ——Q) is a tautology.

b)  Write a short note on Relations & Digraphs with example.

) LetV={1234}andE={(12),(14),(34),(23)}. Draw the graph

d) Find left Linear and Right Linear grammar of the following.

) 0x(1(0+1))*
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