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Instructions:

1) All questions are compulsory.

2) Attempt Q.1 within first 30 minutes.

3) Each MCQ type question is followed by four plausible alternatives, Tick (V) the correct one.
4) Answer to question 1 should be written in the question paper and submit to the Jr. Supervisor.
5) If you tick more than one option it will not be evaluated

6) Figures to the right indicate full marks

7) Use Blue ball pen only.

Q.1 Tick Mark correct alternative Marks Bloom’s Cos
Level

1)  Letasetof all divisors of 70 i.e. D= {1,2, 5,7, 10, 14, 35, 70} then 02 L, Col1
how many complements does 5 have?
A7 B)2 €1 D) Complement does not exist.

2) Inatree T, with n vertices, minimum eccentricity 4 then radius of that 02 L, CcO2
treeis
A)2 B)8 C) D) Inadequate information.

3)  If a graph G with n vertices has e number of edges then rank of its 02 Ls CO3
circuit matrix is ' '
A) e-n-1 B) n-e-1 C)etn-1 D) et+n+1

4 A deviée that can be used to improve the efficiency of communication 02 L CO4
modelis
A) Encoder B) Decoder C) Receiver D) Noise

5)  The Hamming distance between x and y is denoted by 02 L, CO4
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6)

7)

8)

9)

10)

A)xPy=zxvy

O H(x,y) = Zizy X:Vy0)

BYH(x,y) = x;Vy,

D)H(x,y) =0

What is the minimum distance of a given code H(x,y) = ____
x=<10,01>
y =<0,10,0>
A)2

If m=3 and n=7 in a given message then K for detection and correction

of error is

A)

Let “‘a’ be a numeric function such that a, is equal to the remainder

when the integer r is divided by 19.Let ‘b’ be the numeric function

10

such that

b, = 0 ifr is divisible by 31

=1

B)3

B)-4

otherwise

o)l

C)2

D)0

D)4

If ¢, = a, + b, then for which of the following value of r, ¢,=07

A)

when the integer r is divided by 7.Let ‘b’ be the numeric function such

e |

that

b,

Ifd, = a,. b, then for what values of r, d,=1 7
Ayr=Tk+1landr =5k

Cyr=7k+1or r=>5k

Generating function for the discrete numeric function

=0 if ris divisible by 5

|
i

l

O.W.

B) all values of r

Let “a’ be a numeric function such that a.. is equal to the remainder

a.=2",r=0is

A)

1
(1-2)?

B)

1
=2z

O

Cr=20

Dyr>1

B)r=7k+1landr # 5k

Dyr=7k+1orr#5k

1

1

—&

D)

1+2z2

02

02

02

02

02

Ls CO4
L, CO4
L, COs5
Ly CO5
L, CO5
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Instructions: 1) All questions are compulsory.

QN

0.2

Q.3

Q4

a)

b)

2) Flzures to the right indicate full marks.
3) Non-programmable calculator is allowed

Solve any Two of the tollowing.
Show that in any vraph (/ there is an even number of odd
vertices.

Use the powers of the adjacency matrix to test where the
following graphs are connected or not? Also draw the graph
corresponding to the given matrix,

[0 1 2 3]

1 0 3 2
A= 1

‘2 30

) 1
3 2 1 0

Prove that a graph i3 2-regular il and only if all its connected
components are cycles.
Attempt any TWG of the following.
If T is a tree with i vertices then shows that, it has precisely
(n —1) edges.
Prove that G is connected graph if and only if it has a spanning
free.
Show that a given connected graph G is an Euler graph if and
only if all vertices of & are ol even degree.
Prove that the commnlete graph of five vertices is non-planar.
Define Planar graph. Show that K, 4 is not a planar graph.

OR

mor

Course Title: Graph Theory Semester — IV

Marks
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06

06

07

07

07

06
08
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Bloom’s

Level

L2

L3

L5

1.2

L5

L4

L5
L4
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COl

Co1

COl1

CO2

CO2

COo2

CO3
CO3
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Q.5

Q.6

b)

b)

(i) Prove that in arborescence there is a directed path from root R
to every other vertex.

(ii) Prove that a circuitless diagraph G is an arborescence if there
is a vertex v in (7 such that every other vertex is accessible
from v, and v is not accessible from any other vertex.

Solve any TWO ol the [ollowing.

Prove the following statements.
i) Every tree with two or more vertices is 2-chromatic.

ii) A graph of n vertices is a complete graph if and only if its

chromatic polynomial s
B(A)=A(2a~1)(7i=2)..(A-n+1)
Prove that if G is simiple. then either X'=A or X'=A+1

Define Clique. Staic und prove Ramsey’s theorem.

Define.
i)Vector space
ii) Field

iii) Cycle space
iv) Orthogonal Complements
Attempt any TWG ot the following.
1z

i) Fora matrix M = 3 4|, show that the function

RIS

£ R = RYwith f{x)= Mx isa linear transformation.

i) Let G= (V, E) be a graph with cycle space C and edge cut
space C~ then pruve that these subspaces are orthogonal
complements if and only il €M C'=¢

iii) Let G =(V/, £} be u connected graph and T =(V,E') be a
spanning tree of G then show that every minimal edge cut of
G contains at least one element of T,

dask ik

[ESE|

08

10

10

10

08

06

06

06

L5

L3

L3

LS5

L1

L4

L3

L4

CO3

CO4

CO4
CO4

COs

CO5

COs

CO5
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