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Notes: 1.  All the questions are compulsory and carry equal marks.
2. Draw neat and labeled diagram wherever necessary.
3. Avoid vague answer and write answers relevant and specific to question only.

Either:
1 2 Prove by mathematical induction 12422432 4————4n? = n(n +1)6(2n 1) 8
b)  Obtain the principle disjunctive normal form of P — ((P > Q) A= (—=Qv —P)) . 8
OR
c) Showthat: (=PA(—QAR))V(QAR)V(PAR) <R 8
d)  Showthat R — S can be derived from the premises P - (Q —» S),—- RvSand Q. 8
2. a) Prove the following: 8
) npn =2* npn—Z i) npn :npn—l
b) LetX={1,2,3,4}and R ={(x,y)/x <y} Draw diagraph of R and find its matrix. 8
OR
c)  How many distinguishable permutation can be formed from. 8
i) BOOLEAN i)  BANANA
d) LetA={a b,c, d}, LetR={(a b), (a c), (b, a), (b, c), (c, d), (d, a)} find the transitive 8
closure of R.
Either:
3. a) Determine Euler circuit for this graph. 8
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b)  Define following terms:
i)  Graph i)  Mixed graph
iii) Diagraph iv) Initial node and terminal node.

OR

c) Let (L, <) bealattice and *&@® be binary operation called meet Join, then for any
a,beLa<b< a*b=a<=a®b=>b.

d)  Show that the graph of fig. (b) does not contain a Hamiltonian cycle.

V3
Fib. (b)

Either:
4 a) Let(A,*)be semigroup, show that for a, b, cin A, if axc=c=*a and bxc=c=*b, then
(a*xb)xc=c*(axb).

b)  Let G be the grammar.
S—aB|bA

A —a|aS|bAA
B—b|bS|aBB

For the string ‘aaabbabba’
Find : i) Leftmost derivation i)  Rightmost derivation

OR
c) Define Binary operation. Explain its various properties.
d)  Show that inverse of an element 'a' in the group is unique.

5. Attempt all the questions:
a)  Write a short note on SETS and SUBSETS with example.

b) Determine the value of following.

N 50 . 20

) T Cys i) Cio
c) Write down a function of Boolean algebra’s.

d) Explain:
i)  Subgroup i)  Abelian group.
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