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

1. Which of the following statements are true and
‘which are false ? Justify your answer. 5x2=10

(a) ~pAQ=~pV~q

(b) There exists a simple graph with degree
sequence 7, 7,7, 5, 5, 3, 3.

(¢ ap=ay,+n, a; =0, where n is a power of 2,
is a linear recurrence relation.

(d) The partition 4 + 3 + 3 + 1 is self-conjugate.
(e) The graph K4 5 is Eulerian.

2. (a) Express x° in terms of falling factorials and
hence evaluate S;l for m=0,1,2,3,4,5. 5
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3. (a)

(b)

(©

(b)

(c)
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Prove that every tree is bipartite. Is the
converse true ? Justify.

How many five digit numbers are composed
of only even digits ?

Form the truth tables of (p V q) A ~r and*
p V (q A ~r) to verify whether
PVQA~r=pVI(gA-~T).

Using mathematical induction, prove that

1+l+l+...+i < 2——1-VneN.
4 n2 n

Find the solution of the recurrence relation

ap,=4a,_1+5a,_9, a9=0, a; =6.

Solve the following recurrence relation :
u,=(m!n)u, _; for n>1 with ug=1.

Let % be a two element Boolean algebra with
A, V and ’ operations defined in it. Prove
that % x % is also a Boolean algebra stating
clearly the operations defined in it.

Determine if the following is a wvalid
argument. Explain your conclusion.
Proposition : V x € R, x3 > x2
Proof: Vxe R, 32>0
= 2(x-1)>0(x-1)
= x3-x2>0

= X3 >X2.
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5. (a) Find a recurrence relation for a), the
' number of ways to arrange cars in a row
with n spaces if we can use Maruti 800 or
Tata Safari or Scorpio. A Tata Safari or
Scorpio requires two spaces, whereas a
Maruti 800 requires just one space. Assume
that you have unlimited number of each type
of car and we do not distinguish between

2 cars of the same type. 4
(b) IfKy n for m, n > 2, is Hamiltonian, how are
m and n related ? Justify your answer. 3

(¢) Show that if 7 colours are used to paint

50 bicycles and each cycle is coloured with a

single colour, at least 8 bicycles will have the
same colour. ' 3

6. (a) A box contains 6 red and 4 green balls. Four
balls are selected from the box at random.
What is the probability that two of the
selected balls will be red and two will be
green ? 3

(b) Define vertex connectivity and cut vertex set
of any graph G. Find the vertex connectivity
and cut vertex set for the following graph : 4
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(c)

7. (a)

(b)

(c)
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How many numbers from 0 to 759 are not
divisible by either 3 or 7 ?

Solve the following recurrence relation :
a, =2a,_ 3 +1ifn21and a; =0, using

generating function technique. Also find aj

using your answer.

Is there a 4-regular graph on 7 vertices ? If
‘yes’, construct such a graph. If your answer
is ‘no’, justify your answer. '

Find the Boolean expression in the DNF
form for the function defined in tabular form
below :

x |yl z | flx,y, z)
1 (01 1
0|1} 0

0|01 1

1 (111 1

1 (00 0
0|11 1

1 (10 1
00| O 0
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(1) 0% 759 ak i Feralt wEaTd 3 N 7 | fawrfoa

& B ? 3
7. (%) % GO ddlh HI TN Feh FfIRGd
Wﬁmiﬁwiﬁﬁﬁz
8, =2a,_1+ 13 n>13W a; = 0. 3 W
ﬁaﬁﬁil‘lﬁiﬁ'ﬁﬂl 5
(@) =0 7 st ® 4-Fafa o g 2 2 af [
@ I R | AR G ¥ @ e
SR A gfse Hifvw | 2
() 49 wrefeg w9 § wRufiid Bed % BT DNF
Wﬁ‘?ﬁ“mwﬁﬁm: 3
x|y|z|fxy2
1|01 1
0|1|0 0
0({0]1 1
111 1
1{0/|0 0
011 1
1(1]0 1
0(0]0 0
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