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Instructions for Candidates

1. Write your Roll.No. on the top immediately on receipt

of this question paper.
2. Question No. 1 is compulsory in Section A
3. Attempt any four questions from Section B

4. Parts of a question should be attempted togethe
r.

P.T.O.
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1. (a) A class of 30 students Comprises of |,
ARgyStcket (C), Hockey (1) ang (;ys L
(F). The following table sp .y how many st(::ba”
play each single game ang in their varizn::

combinations:

Game C H F CH =
F_| HF
Play 3 3 2 2 T 2 C;'IF

Find how many students play ‘at east ope
game? (5)
. N
(b) Consider a set &= {U\ ¥V, W, X}. Let R be the
relation deQ@ég A
S on A as

RGO, V), (v, W), W, ) (X, V), (X, X))

Answer ¢

llowing :

Digraph for the given relation

e Relation or a Partial

(5)

Equivalenc
on? Justify your answer.
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(c) A graph has e edges and v vertices. Show that
the given expression holds true in any connected

planar graph with at |east 2 edges and no loops

esS3v-6

Prove that K, is non-planar using the above

expression. (5)

(d) Ashish, Aryan and their friend Abhay were playing
inside the house. One of them broke a vase. When

Mrs. Sharma, their mother, asked them about the

vase, she gets these replies
Aryan : “I didn’t dreak it”
Ashish : “Neither did I”

Abhay : “Aryan broke the window”

With the help of truth table find who broke the
window, if two of the children lied? (5)

(e) Find the particular solution for the given

Recurrence Relation

ar--'s‘ar—l=3'r21

with the boundary conditions a,=1, (5)

| P T.O.
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f) Use

Master method to find asymptotic boyng, for
| Swing recurrence relation

) = 27 T(/3) + 0(n") )

Convert the following statement in symbolic form.

(®)

«1f you send me the URL, then I will finispy
configuring the software. If you do not send me
the URL, then I will go for a walk and If I go for

a walk, then I will keep my blood pressure in

control leads t0 the conclusion If I do not configure
the software, then I will keep my blood pressure

in control.” (5)
S
SEC”& N B
\Q‘b-
&Q
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3. (a) Consider the worg

t “MATHEMATICS”. Calculate
].
€ number of Ways thege letters can be arranged.

Cale
alculate the Mimber of ways the letters can be

ar
ranged such q), the vowels should occur
together, (5)

(b) Let R be a relation defined by xRy if and only if

X =yl is even. Show that R is an equivalence
relation. (2)

(c) Let f1 and 2 be functions from R to R such that :

fl1(x) = x? and f2(x) = x - x2. Compute 0(f1.f2)
(3)

4. (a) How many vertices and edges are there in each

of the follewing graphs?
() K,
(ii) C,
(iii) W,
(iv) K3,4

(v) Q; ()
PT.0,
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749 6
(b) Define Isomorphism. Are the following pair of
graphs isomorphic? Justify, (5)
Uy
Vi vy
Mg u
Vs
Ve
Uy Uy
Ve vy
Lig

5. (a) Given that:
T(n) =2 T (n/2) + Cn

Using substitution method, prove that T(n) is
O(n Ign). (5)

(b) Show>all the steps of Insertion Sort to put the

following list of items in an ascending order :

5 2 i 4 9 3 6 1 8

6. (a) “If you send me an e-mail message, then I will
finish writing the program,” “If you do not send
me an e-mail message, then I will go to sleep
early,” and “If | go to sleep early, then 1 will
wake up feeling refreshed”.
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ShOW that the abOVe premises leadS to the
conclusion “If I dg poy finish writing the program,

then I will wake up feeling refreshed.” (5)

(b) Solve the given recurrence relation for the

Seéquence defined by :

Cl‘l =0C b= 6Cn—2

n-1

with initial conditions C,= 2% C,= 1. ()

7. (a) Given a relation R on set A = {1,2,3,5,6,10,15,30}
such that

R = {(a,b) : a is divisérof band a e A, b € A}
Show that R is a POSET. Draw its Hasse Diagram.

(5)

(b) Prove that (-p A ((=QAR)) v (QAR) v (P AR)=R.
€)

(c) Find the inverse and contra-positive for the

statement :

“If you send me the URL, then I will finish

configuring the SOftWare,n (2)

F1.0.
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1.

1€Cted planar simple graph haq

1 of degree 3. Into how Many
~PT€Se€ntation of this pl

3)

s does a ful] bi@g’ tree with 1000
s have? @)
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