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(f‘or candidates admitted from 2016-2017 onwards)
.- B.Sc. DEGREE EXAMINATION, APRIL 2022.
Part IIT — Mathematics — Major Based Elective
GRAPH THEORY
Time : Three hours " Maximum : 75 marks
SECTION A — (10 x 2 = 20)
Answer ALL the questiqns.
1. em ewenber o deuamyy cuamrwum.
Define subgraph of a graph
2. (3, 3)-g srans.
Find #(3, 3).
3. aieywum epyu UT®S. THSHSETH S(HS.

Define closed walk. Give an example.

4. Q@ Cslpmeler Qupssme cuanrum.
Define a product of two graphs.

5. CadloGLraflued eurLib GuenywIml.

Define Hamiltonian cycle.

10.

R(H DISHET MWILD ETETDIED ETEren ?
What is meant by centre of a tree?
Q@ ser cuanyLeiler QeuafiiLiplienu cuanyum.
Define the exterior face of the plane graph.
&rCLTevlulen Coppéens eT(Pg!-
State the Kuratowskis theorem.
Sans Cam_mamed T(HSSISSTL(HILGT auaTIm.
Define directed graph.
Heopudl L cuengL) — cuenrwimi.
Define weighted graph.
~ SECTION B — (5 x 5 = 25)

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

11.

(2N) erdbeOm Al seaTaligel e  @rlen
GTG?DT‘%]GK)LUJ Yereflsenars Qupdlmégnd  eren
Bod.

Prove that every cubic graph has an even
number of points.
: Or

() apgs gemaflans Hyuydeam  Cam_GHHayd

dn oag 4n+1 yerelsmer QuOBmSED
erem Hlemdl. . ;

- Prove that any self-complementary graphs
has 4n or 4n +1 points.
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13.

12.

(=) &0 Qar@ssuuc(etar cuanyLeiller jement
Siaflllenar eT(gIs.

Vy
x) x“
v,
% e 2 4
X
X, 3
VS"

Find the adjacency matrix of the following
graph.

3 \f\
-X . Xy
% %
x
X, 3
Ve
Or

(%) g@popuueL Haraperar apyw poLWld @

DY BEGD Tar flpiays.
Prove  that a closed walk of odd length
contains a cycle.

K, . o6 ¢n CalldCLraflwer @sbc{)rr cuenyLy
s sr(Hs.
Show that K, ,is a non- hamiltonian graph.

Or
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14.

15.

(<=2b)

(=21)

(<)

(1)

Qarem_gns

LDU'LD gauQeurarblab 2.6 @ @LwuL G
yeefl  iebew %Um@ S@menL L eraflsenen
®&@GD eren Hleplal.
Prove that every free has a centre consisting
of either one point or two adjacent points.
Ks ereug) ganeuenyuns @mésnsl eran Hlepl.
Prove that Ks is non-planar.

Or

G eaaug @m wsGstamfoor (p,q)
seaiudey Gprii cuemyy, Gogid p23 eafld
q<2p-4 ean Hlemal.

If G is a plane connected (p,g) graph
without triangles and p >3, then prove that
q<2p-4.

cuenqw :

D)  pOps QsriymLw Haswdrar ey

i) oo seoulsora Qsriiyemiw Has

euentLy

(i) euellevwwrer QsriiyenLw Heaesuerar
Qe TL. ‘

Define :

(i)  Weakly connected digraph.
(ii) Unilaterally connected digraph.
(iii) Strongly connected digraph.

Or
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16.

17.

(=) @@ UL amLu (é]an&uﬁh’.l_ Gcuen L eSleir
@55 yarafladr @Gy upSsTag) erar Blepal.

If two digraphs are isomorphic, then prove
that the corresponding points have the same

degree pair.
SECTION C — (3 x 10 = 30)

Answer any THREE questions.

Qéars

QeranL  &Gamenid
fsuls

eeNbysefen

P peasdr
Can_(@mssafla
cramentl&ens \i—i—z] <& QmEGL —nEh [x] eaug
x-g gramLng BLGU®m WY cramaans @@&é\b@.
Prove that the maximum number of lines among
all P point graphs with no triangle is [%2—] where

[x] denote the greatest integer not exceeding the
real number x.

Qsm_ireuenyuL LD G -& &Cp QsrhssuulLma
Qeammurenenal erer Blepa.

(=) G earetug @piGaoflwetr

G—a o.éran aréveon LeraflE@sd @ Uy

safle GEMTHBIGET Gl Lragaflem

(<)
@) G- earer 0]
2 ui&®-
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18.

19.

20.

For a connected graph G, prove that the following
are equivalent

(a) G is Eulerian.
(b) Every point of G has even degree.

() The set of edges of G can be partitioned into
cycles.

G =(p,q) «earyeled p>3 yeeflsdr wHmD
52% aafler G g CallaGLraflwer erar Bl

If G is a graph with p>3 vertices and §2p2 ,

then prove that G is Hamiltonian.

Gasragdenr  Gupurbed ey udlésiuc ()
@ruuspster  Gsmeuwrer  wHmb  Gurgiwmrer
Aupsear < @@ sasdd ufssuulLg e
Hpays.

Prove that a graph can be embedded in the surface

of the sphere if and only if it can be embedded in a

plane.

Renpuil L cuengyeneu euengwm. CGuogib Hlepud L
cuanLelleh 0&&E@GmIHw LILFLOLD STamib
Ayagarader andaperpulienar eTpg.

Deﬁn.e weighted graph. Also write the Kruskal's
algorithm to find a shortest spanning tree in a
weighted graph. .
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