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Note :

Question No. 1 is compulsory. Do any four questions

from question numbers 2 to 7. Calculators are not

allowed.

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

(@) The following graph is non - Hamiltonian
(b) Ifacoinis tossed 4 times, the probability of
. L. 5

getting more heads than tails is 16"
(c) Thereis at least one graph with five vertices

of degrees 2, 2, 2, 2, 3.
(d) If x, vy, neN, the proposition

(3x) (3y) (x*+y*=n) is true.

1 P.T.O.

MTE-13



(e)

2 (@)
(b)
()
3. (a)

MTE-13

The generating function of the recurrence

relation, a,—5 an_1+6an_2=2“ is

e2x

(x = 2)(x—3)°

Find the Boolean expression, in the DNF,
for the function f : B3 — B given by the

following table.

(X1, %2 x3) f(xl/x2/x3)
1,1,1) 1
(1,1,0)
(1,0,0)
1,0,1)
©,1,1)
0,1,0)
0,0,1)
0,0,0)
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In how many ways can 5 boys and 3 girls
be seated around a table if boy B; and girl
G, are not adjacent ?

Prove that a bipartite graph cannot contain
odd cycles.

For neN, prove that

C(n, 0)2+C(n, 1)2+...+ C(n, n)2=C(2n, n)



(b) Suppose we want to find the smallest and 4
largest numbers in a set of n distinct integers,
where n is even, using the divide and
conquer approach. Find a recurrence
relation to count the number of comparisons
required.

() If ak-regular graph has no cycles of length 3
less than 5, show that it must have at least
k?+1 vertices.

4. (a) How many solutions are there to the 5
equation x+y+z+w=18 in positive
integers such that x<5, y<7, z<8, w=<10?

(b) Two unbiased dice are thrown. Find the 2
probability that the number on the 1%t die is
greater than that on the 2nd die.

(c) Give an indirect proof of the following 3
statement :

“If x.y is even, then one of x or y must be

even”.

5. (a) Calculate the Stirling number Si. 3
(b) Find the generating function for the 4
recurrence relation.
ay =4a, _,—4a,_,+1, given that aj=2,
a;=>.
(c)  Show that any tree with exactly two vertices 3
of degree 1 is a path.
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Using Mathematical induction, prove that
the sum of the first n odd, positive integers
is n? for all neN.

Mlustrate Fleury’s Algorithm with the help
of the following graph. Indicate the bridges
you have chosen.

Solve the recurrence relation
an=3an~'l +4‘an—2’ apg=aq =1

Consider the following graph :

(i)  Find its edge chromatic number.

(i)  Find its vertex chromatic number.

A, B and C are standing in a line. The first
person says that C is in the middle, the
second says that she is B and the third says
that A is in the middle. If you know that A
is telling the truth and C is telling a lie, use
deductive reasoning to find out their
placement in the line.

If d, | denotes the number of permutations
of n numbers with k matches (i.e. exactly k
of the numbers appear in their natural
position), show that d,, , =C(n, k) d, _y
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TR 999 a,—5a,_;+6a,_,=2" &I

e2x

(x = 2)(x = 3)

71
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(x 1, %2 x3) flxqy, x x3)

1,1,1) 1

(1,1,0) 0

(1,0,0) 1

(1,0, 1) 1

0,1, 1) 1

0, 1, 0) 1

(0,0, 1) 0

(0,0, 0) 1
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an=3an_1+4an_2, a0=a1=1ﬁ & it |

MTE-13 7 P.T.O.



(b)

(©)

MTE-13

d
()  TE! *R gt e 3 i
(i)~ skt ¥ afvfer e g #ifa )
A, BER Cuw If § @ ¥ v sy
FEAEFECHAT TR qau e § Fr o B &
S e e 8 7 A 9 H ¥ afz g W
%ﬁAwaﬁm%aﬂ?cs@aﬁaw%a‘r
Tfe H ST wem-fraRor % fore frmfrs o
T TINT Iy |
e d,, kW W Al o gEmsi & g
aﬁm%‘(auﬁﬁqﬁﬁ—aﬁkaﬁma@i
YA A ferek feerfr § sufer @t ), we femren
% d, , =Cn, k) d,_,




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

