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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) The statement If x2 + y2 = 0 for any two
' positive integers x and y, then xy is prime,’
is true.

(b) For any graph G, A(G) = X(G).
(¢6) 'The recurrence relation a_ =4 a__; +n? is of
order 1 and degree 3.

(d) The number of possible outcomes obtained
by casting a die 9 times is C(9, 7).

(e) There is a graph G with degree sequence
{1,2,3,3,4,5).
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2. (a)

(b)

(c)

3. (a)

(b)

(o)

4. (a)

(b)
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Prove that the following statements are

equivalent for a graph G :

(1) Gisatree.

(i) Any two vertices in G are connected by
a unique path.

Verify whether [p > (pV ~q)] - ~pis a
tautology using a truth table.

Using the principle of inclusion-exclusion

find the number of integer solutions of the

equation x +y +z = 18, with
0<x<6,0<y<7,0<z<8.

Show, by Mathematical induction that,
(n+12<2n% Vnx3.

Solve the recurrence relation

a,-10a, ; + 3la_ , -30a, 3=0, n>3
with the initial conditions
a95=0,a;=1,a,=-1.

There are 38 different time periods during
which classes at a university can be

scheduled. If there are 677 different classes,
how many different rooms will be needed ?

If a five digit number is chosen at random,

- what is the probability that the product of

digits is 28 ?

(i)  Define the hypercube Q, .

(ii) Draw Qg.

(iii) Is Qg Eulerian ? Justify your answer.

(iv) Is Qg Hamiltonian ? Justify your
answer.



(¢) Solve the recurrence relation,

a =a _;+3@-1), ag=1. 3
5. (a) Check the validity of the following
argument : 5
If I do not get 96%, I will not get a
scholarship.
- If I work hard, I will get 96%.
I worked hard.

Therefore I got a scholarship.

(b) Consider the following graphs :
’ N
|l —e

>

G

(i) Is G connected ? If not, show that Gis a
disjoint union of its components.

(ii) Find the length of the longest path in
G.

(iii) Give the longest cycle in G.
(iv) Is G bipartite ? Justify. 5
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6. (a)
(b)
7. (a)
(b)
)]
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Using the generating functions approach,
find the number of integer solutions to the
linear equation, x; + Xy + X3 = n, where

1<x,<3, -1<x%,<1 and Xg2 3.
Show that the number of partitions of

10 into distinct parts (integers) is equal to
the number of partitions of 10 into odd parts.

An English word is called a palindrome if it
reads the same whether read from left to
right or from right to left, ROTOR, for
example. Let a  be the number of English
words of length n, not necessarily
meaningful, which are palindromes. We
consider a single letter a palindrome.

(i) What area, and a, ?
(ii) Set up a recurrence for a,.

(iii) Check that

=

is a solution to the recurrence.
(iv) Find ag using the above expression for
a.
2

Express the polynomial x* + x% + x in terms
of the factorial polynomials [x] o [Xl3, ete.

Show that K; g, 193 is not Hamiltonian.

4
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1. Prefifen § & ¥Nd v w § ok AR
A ? 3 I A gz Hif | 5x2=10

(35) Wﬁﬁﬁ»—rﬁ?ﬁﬂq‘{?ﬁx@'{y%m
22 +y2=0,79 xy AT ¥, AT 8 |

(@) Tt ot 7% G & foTT AG) = 1(G).

(1) G T 8y =40, + 8 HR 13 UE
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(9) % 7R H 9 R TN ¥ I Gt aRorHi
& COo, N |

(¥) W IR {1, 2, 8, 3, 4, 5) 91N TH G @
T & |
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2. (m)ﬁzaﬁﬁqﬁ;ﬁr{%r%awmc}%m
TR 4
() GEHIER |
(i) G¥ i Q M S wh vy grT Heg B € |
(@) @ @Rt g wenfia fifvm f @
P> @V~ »>~p T T qI FM
(gefer) & 2 3
() aﬁﬁ-mﬁhﬁmﬁmx+y+z=18%
wie g A FE Wi Hfw, &
0<x<6, 0<y<7, 0<z<8. 3
3. (%) ey smma g feamse %
(n+12<2n? vn>3. 4
(@) msrha%ﬁao_o a; =1, a8, = -1 94
- gt ey
a, - 103n1+31an_2—30an_3=0,n23
H & R | 4
(1) Ut 38 SremI-eTem wwy FafEt § R e
favafemem & wamelt i sEEEh W
Tt & | A 677 rem-rem wamd ¥, @«
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(@) @ e Q, =i afewifa Hifvr |
() Qg fo3 s mu |
(iii) A Qg g & ? I IW H yfe
HiRr |
(iv) T Q, gfedf = ® 2 o s # gfe
HIRT | 4
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(1) gRER @y

a,=8, ,+3@-D, gp=lRME@HR 3
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6. (#) mw%&wmm@mwﬁm
x1+x2+x3—n,31311<x153 -1<x, <13
X323, %ms@ﬁmmml 6
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7. (%) U0 # oweg M A @ g v e @ W @
I R/ gHE g %, a8 faemag (palindrome)
HEAT &, IZTE & fC ROTOR & feimae
8 | AF AT ), o 0 T iR v
e ?, e od @ 7 @, afF 3 Reiwe
2| T & & 3R @ ot Reimug wa §
() a3 a,FME?
() a, % fore groefy sy |

i) W= Hifse fw
1+/26 a(1-26
oy {15 ocon ()
R 1 & 8 |
(v) a, % U W I =H GA a, WA
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(@) g8 x* + x2 + x B FOOQ TG =], [xlg
3R % 91 ¥ =Faa iR | 3
() feEm & Ky 4o, AR T ] 2
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