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Note : Question no. 1 is compulsory. Answer any four
questions from questions number 2 to 7. Use of
calculators is not allowed.

1.  Which of the following statements are true and
which are false ? Justify your answer with a
short proof or a counter-example. 5x2=10

(@ “v3 V2 is a rational number” is a statement.
(b) IfKp , is Hamiltonian, then it is Eulerean.

(¢) Every 3-regular graph has a 3-cycle.

(d) The number of reflexive relations on the set

A=1{1,2,3}is 2.
(e) The generating function of the recurrence
relation
: P sin x
n+2f3an+1+2an—0 18 m
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2. (a)
(b)
(c)
(d)

3. (a)
(b)
(c)

4. (a)
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Find the conjunctive normal form of the

Boolean expression without using tables
[x; A x3') \' (xl'/\ xy ).

How many distinct .integer solutions are
there of the equation x; + x, + ... + X5 = 30,
where xizi, 1<i<6?
Draw a 5-regular graph having 8 vertices.
Let G be a (p, q-graph and G be its
complement. Show that

dgx)+dgx) = p-1, VxeG

Two dice are thrown. Find the probability of
getting an even total.

Solve the recurrence relation,

a,21+1 = 9a,21, a,>0 and ap=9.

Prove, by Mathematical Induction, that

2% >C(n,3),vn=>3,neN.

Define a complete matching in a bipartite
graph. Check whether or not, there is a
complete matching in the following graph :

A a

B b

C c

D&- o d
2



(b) Write the following argument in symbolic
' form : _
“Either Mariam will eat a burger or she will
not visit a zoo. She will visit a zoo. Therefore
she will not eat a burger.” Also test the
validity of this argument. 3

(¢) Consider the sequence of integers 3, 4, 5, 6,
7, 8, 9. How many permutations of this
sequence are there in which 4, 6, 8 do not
occupy their original position in the

sequence ? 2
(d) If F(x) be the generating function of the
sequence a,;, a;, a5 .., what is the

~ generating function of the sequence
ay, 0, a,,0,a,,0,...7 : _ 2

5. (a) How many positive integers less than or
equal to 1000 are not divisible by any of
3,50r7? 4

(b) Solve the recurrence relation

a,—5a,_;+6a, _,=4"

forn 22 witha;=1and a; =5. 4
(¢) Find the chromatic number X(G) of the
following graph : 2
G:
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6. (a)
(b)
(0
7. (a)
(b)

()
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Prove the identity
k
E C(n, ). C(n, k — i) = C(2n, k)
1=0

for0<k<n.

Check whether or not the statement
(p — q) = [(~ p— q) — q] is a tautology.

Solve the recurrence relation
a =ma__;+4(- D" ifm>2 witha, =0.

Using the generating function technique,
evaluate the sum

n

Z k 2X C(n, k).

k=1

Write the converse and the contrapositive of
the following statement :

“If I get 18 marks or above out of 50 marks,
then I will pass.”

Draw a connected planar 3-regular graph
with 8 vertices. How many regions are there
in any plane drawing of this graph ?
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