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Notes: 1.  All questions are compulsory and carry equal marks.
2. Draw neat and labelled diagram and use supporting data whenever necessary.
3. Avoid vague answer and write specific answer related to question.

Either :
1. a)  Show that 8

i) ANA=A
i) (AUB)UC=AU(BUC)
i) AUp=A
iv) AN(B-C)=(ANB)-C

b)  Construct the truth table for the following formulas. 8
—~(Pv(QAR)2((PvQ)A(PVR))

OR
c) Prove that the statement is true by using mathematical induction. 8
2,02, 92, +n2=n(n+1)(2n+1)
6
d) if a+2b 2a-b| |4 -2 8
2c+d c-d | |4 -3
find a, b, cand d.
Either :
2.8 Considerf, g and h all functions an the integers by f (n)= n2,g(n) =n+1and n(n) =n-1 8
find i) h.f.g i) g-f-h
b)  Explain and prove the Pigeonhole principle and extended pigeon hole principle. 8
OR
c) Toprove 8

P(n,r)=P(n-Lr)+rp(n-1r-1)
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d)  Let A={1,2,3} and B={1,2,3,4}. LetRand S be the relation from A to B whose
matrices are given below.
Compute S, RNS, RUS and R~*

1101 0110
M(R)=/0 0 0 1|M(S)=|1 0 0 1
1110 1100
Either :
3. a) Show following graphs are Isomorphic.
U5
Ha < H3

K2

M1

A

b)  Define the following
i)  Partially order set
i) Lattice
iii) Hasse Diagram
iv) Hamiltonian Path
OR
c)  Prove that “Every chain is distributive Lattice”

d) Ina Lattice prove that

) (axb)+(axc)<ax[b®(axc)]
i) (a®b)*(a®c)za®|b*(a®c)]

Either :
4. a) Find the left linear grammar and right linear grammar for the following

i) 0" (1(0+1))
i) (0+1) 00(0+1)
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b)  Show that
i) (ab)_l =bta~! forall a,beG.
i) Gy, NG, isalso asubgroup of G.

OR

c) Let G be the grammar as follows
S—aB|bA

A — a|aS|bAA
B —b|bS|aBB

for the string “aaabbabbba”
find

i)  Leftmost derivation
i)  Rightmost Derivation

d)  Define the following
i)  Semi group

i)  Abelian group
iii) Normal group
iv) Subgroup

5. Solve all the questions.
a) What is set? Explain different operations on set.

b) How many distinguishable permutations of the letter in the word
i)  MISSISSIPPI

ii) BOOLEAN

c) Define the following

i) Graph

i)  Weighted Graph

iii) Null graph

iv) Mixed Graph

d) Explain Moore machine in detail.
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