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(For candidates admitted from 2016-2021 Batch)
B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Part III — Mathematics — Major Based Elective
GRAPH THEORY
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 2 = 20)

Answer ALL the questions.

1. seaworer cumyeilenar cuenywm.

Define cubic graph. ;

2. grewuul L 2 dreueyellenar euenywimi.

Define induced subgraph. -

3. Gsity oef¥er gCseyd @ran® LTLS®ET
 EmNS.

State any two properties of an adjacency matrix.

4 Qerfler LI (LPEnDEnW GT(LSIS.
Write Fleury’s algorithm.

10.

Hi

@m aemrdlemar eriGurg SLLmT cuyey erears

FamieUmil ?

When do ybu say a graph is a theta graph?

) mmqaﬁ]sﬁ @ww Qgreaaeimar eueFwm.

Define eccentricity of a graph.

@ umrelemar LSS eremLgem CLMmET cree ?
What is meant by embedding of a graph?

o6 sosdd  galarn  Ggry  LGHSED

AOss0s8 2oar LGHsas QHESLTH @G
GUETLIL LD @) (&GO ?

Is there a map write five regions in a plane so that
every pair of regions are adjoint?
Tl QararL auenyellener cuawml.
Define weighted graph.
_ erafled U Sens uaMray
Qeweur e wg.
A digraph is called functional if
SECTION B — (5 x 5 = 25)

Answer ALL questions, choosing either (a) or (b)

(@) @Qran® <ioog sHE$ Gopull  puise
Qarar  @@m Guwele, euGurgd @Gy
aaneflsmsmu Qsream puismer GLHDeITD
sfluns @meur @BUUIT erand &M (Hs.

Show that in any group of two or more
_people, there an always two with exactly the
same number of friends inside the group.

Or
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12.

13.

(<) Bpeys T(G)=T(G).
Prove that T(G) =T'(G).

(@) G aerug @m awre), Gy earg (py9:)
U6 GTGHTS. @, xQ, GTGHTLIG)
(P1P3> 1P +q5P1) uewTal aTan Flpiays.

Let G, bea (p,,q,) graph and G, a (p,,q,)

graph.

(p1P2> Q1P +45p;) graph.
Or

(<) @bhepliumLule Hard Qsram. @ epig W
BLLUIY sphflepw Qameir BéE@D erar bHlpieys.
Prove that a closed walk of odd length
contains a cycle.

(o) Gererugl p=3 o dremr  yeTeflaenemuid,

s>Yaapary  @opsrd G @G
apmifléraflwer erer Hlmie|s.

If G is a graph with p>3 vertices and
§>74 then prove G is hamiltonian.
Or |
(<) G gaig @@ wrb eafller G-d 2dmar ap
@ ydals@pd @@ seallds ureguilarmed
@emamEsILIL g HEGD erar Hlpie|s.

If Gis a tree than prove that every two
points of G are joined by a unique path.
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Then . prove that G, xG, is a -

14.

15.

16.

(=) @ aumraiamar Cararsder Copurtibed LSHss
Wb  aerugphaTer  Fwowrer  Hubsamer

p@ar @ sasHe  udss  pyub
GTETLISM@LD 6ram Hlmies.

Prove that a graph can be embedded in the
surface of a sphere iff it can be embedded in
a plane.
Or
(<) Yuiafler uaGsrar GsHrsms b Flmie|s.
State and prove Euler’s polyhedron formula.
(@) @m euepeiler ePETN CUMSWTET &nnl&Heer
efleund).
Discuss the three different kinds of
components of a graph.
: Or
(<) B&fly umengullaneur STGTLIS D& Tes
g glevi_pmellen Ligpenpullenar er(psis.
Write Dijkstra’s algorithm for finding a
shortest path.
SECTION C — (3 x 10 = 30)
Answer any THREE questions.
p ydraflgemer Garar,.  wp&Camanid HolgTs
2

uMIGET  FHSLILIGUITS [%} -Canhaamer

QupNBEGD eTar Hlpieys.
Prove that the maximum number of lines among

2
all p point graphs with no triangle is {i—} ]
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17..

18.

19:

A eramuig V={v,05,..0,} -eow Qarar_ R(F
m@qaﬂe&r Gemiy el erafled, erhsQeur@ n>1
sen A" -@ (1,))°-efar ufey Semd n QameTL

U; —U; pLUyseler cramanfléans erar Hlmieys.

If A is the adjacency matrix of a graph write

Ve — {vl,vz,...vp}, prove that for any n>1 the (i,;)®
entry of A" is the number of v, —v;walks of

length n in G.

@@ cuereildr SieLe| BTG UMTUNISSILLL S

. erar flmieys.

Prove that the closure of a graph is well-defined.

GOPBFULFD 3 Leraflseer Qaram geaiQeunm seor
areyd, NG aaraflsmslorar  Ldrallsmer

Caram. wsCaramiLGSsULL @ euamreder o 6

ey ear Hnieys.

Prove that every planer graph a with at least 3
points is a subgraph of a triangulated graph write

the same number of points.
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20.

@ Qsriiyerw euage| G -ar Car(Hser, eugieumer
Qar_iyenLw Favgeuamyellenar QUMD AMWDES
wpaub  eaug  G-ler gea@eurm  CsrEib
GOPBEULED @ FPHAUD QBEGD TaUsHEG
Forearg erar Hlmne|s. : '

Prove that the edges of a connected graph G can
be oriented so that the resulting digraph is
strongly connected iff every edge of Gis cox@ined

in at least one cycle.
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