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PART A — (10 x 1 = 10 marks)

Answer ALL questions,

Choose the correct answer

1. The number of edges in K, is
(a) 36 (b) 30
€} 15 (d) 12

(v

Which of the following 13 not true?
{a) Every walk is a path
(b) Ewvery path is a trail
{e)  Every trail is a walk
(d) Ewvery path isa walk

If we remove the cut vertices from a graph G, then

the number of components

{a) decreases

(b) 1ncreases

{¢) nochange

(d) nothing can be said

The number of edges in a tree with 20 vertices is
(a) 20 b) 21

2019
2

(c)
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B.

The smallest nm planar complete graph is

(@) K, ) K,
(0 K, (. K,

If Gis a (p, q) plannan graph with f faces, then

p-q+f=
(@ 1 by 2
) 3 (d) 4

The rank of cut set matrix with p vertices is

(@) =p-1 by =p-1

(€ =2p-1 (d) =p+l

The (:'..E}”' entry of the adjauncy matrix of a graph

ay 1 by 0O

() 2 dy -1
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9. Chromatic number of K, is

(a)

{c)

P by p=1

1 (d) 2

10. Chromatic polynomial f(K,, i)=

(a)

()

A thy' ol
P L | (dy A4+4

PART B — (5 x 5= 25 marks)

Anawer ALL guestions, choosing either (a) or (h).

11.  {a}

(b)

Prove that the sum of the degrees of the
points of any graph is twice the number of
lines.

Or

A graph G is connected iff for any partition of
Vinto subsets V| and V,there is a line of G

joining a point of V, to a peint of V,.
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12, (a)
(b)
13. (a)
'Ebil
14, (a)
(b)

Prove that every tree has either one or two
centers,

Or

Prove that every connected graph has a
spanning tree.

Prove that K. is non-planon.
Or
If G is a (p, q) planon graph in which every

face is an n eyele, prove that g = 51—-[-9;221

"-
Let G, be a (p,, g,} graph and G, be (p,,q,)
graph. Then prove that G xG, is a
{F’l Pady Pa "'f?'.:PLJ graph.

Or

Find the incidence matrix for the given
graph.
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15, ()

(b)

If G is a tree with n 22 points, prove that
the chromatic polynomial £(G, 2)= (4, )",

Oy

Prove that every k-chromatic graph has
atleast k vertices of degree atleast & —1.

PART C — (5 = 8 = 40 marks)

Answer ALL questions, choosing either (a) or (h).

16. (a)
(b)
7. (8
(b)

State and prove Dirac's thearem,
Or

Prove that a simple graph with p vertices

and & components can have atmost

{p—k}{;— i+l) edges.

Prove that a connected graph has p vertices
and p-1 edgesiff it is a tree.

Or
For any graph G, prove that vertex

connectivity = line connectivity < ¢ .
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18, (a) Prove that a connected planay graph with p
vartices and ¢ edges has g — p + 2 repgions,

O

{b)  Write down the relationship between the
planar graph and its dual.

19, (a) Write remarks on adjacency matrix,
Or
{b)  Prove that the rank of cut set matrix C(G) =

the rank of incidence matrix A(G)= rank of

graph .
20, {a) State and prove Five colour theorem,
Or

(b)y Ifd,,, 1& the maximum degree of the vertices
m a graph @, then prove that chromatic

numberof G=1+d,,.
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