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{llustirate the answers wherever necessary

[Discrete Mathematics]

Answer question no. 1 and any four from the rest
1. Answer any eight questions: 8x2=16
a) Define centre and diameter of a graph.
b) Define planar graph. Is K, planar? Explain.
¢) Define generating function of a sequence of numbers. Find the
generating function of the sequence{l, 1, I........ }
d) Define degree of a vertex in a graph. If a graph with 10 vertices cach
of depree six then how many cdges are there?
¢} Define Bipartite graph.
) What is language on a non-empty set?
g) What is phrase-structure grammar and give an example.
h) Determine whether the word chab belongs to the language

generated by the grammer ¢ (F, 708, ) where, V- {a, b,



()

¢, A, B, C S}, T={a b c}, S is the starting symbol and
P={S— 4B,A—Ca,B— Ba,B—cb,B—b,C - cb,C — b}

1) Define walk, path of a graph.

J) Write down the principle of induction and principle of

inclusion.

k) What is logic gate and define binary logic?

1) Write the duality principle in Boolean algebra. Find the dual

of the Boolean expression ab (b +b'c)+a'c

2. Answer any six questions 4x6=24

a) Draw the diagram for finite state-machine

f g
State Input Input
0 1 0 1
So S So 1 0
S S35 So 1 1
S2 S1 & 0 1
A} S2 8 0 0

b) Show that the distributive law x(y + z) = xy + xz is valid

¢) Convert the Boolean expression

(@' +b+c")(a +b+c)(a+b +a)in disjmative normal form.

d) Usc mathematical induction to prove that z" <n!2" < n! | for

every positive integer n with n24

@3)

e} Let G be a grammer with vocabulary = {S, 0, 1}, set of

terminals T= {0, 1} starting symbols S, and
P={S—115,5 — 0} What is L(G) the Language of this

grammar ?

f) Define spanning tree of a graph. Find two spanning tree of K

g) Using mathematical induction, prove that

1 1 1 n
—— e + =—

12 23 nn+l) n+l
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