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MAT 3E01 : Craph Theory

lllSemesler

Instruclions: 1) Answet any 4 questions

caffies four narks.
2) Answet any 4 questions

any Unit. Each question

l\lax. l4arks : 80

frcn Pad A. Each question

lrcn Patl B withaut onitting

PART A

Answer any 4 qLrestions. Each question carries 4 marks.

1) Let (S,, S,, .... S") be any partition oi the sel ol iniegers {1, 2, .. r"l, then

prove thal lor some , sl conlalns lhree lntegels x, y and z salistying the

equalionx+y-2.

2) Lel G be a k-cilcalgraph wilh a 2'venex cul {u, v). Then prove that

dL-r - dlv) Jh s.

3) Wlren do you say tlral a graph G is embeddable on a surface S ? Furlher

prove lhal a g raph G is embeddable in the plane I and only ii il is ernbeddable

4) lf lwo brdges overap, then prove lhatelherlhey are skew orelseihey are

equival€nt 3 br dges.

5) Prove that a lrce has atmost one perfect match ng.

6) ProvethalasimpegraphG s n'connected il and on y il given any pa I ol

disl nct verlces u and v ol G, therc are at least n'iniernally disjoini paths
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. a) llc s simple and conlains no k-,, then prove ihal I(G)<:(T.,),
T-, denote lhe conrpete m paitite graph on v verlices n whch ail parts

a;e as equa in size as possib e. A so prove that :(G)- I(r, ") 
only ir

c=I", I
b) Deiine a k-crilca oraph ancl i G is a k_cr tjca! gEph then showthd 5>k 1 8

lll. Deiine lhe Famsey nLmber (k l) and f nd an upper bourd and ower bound

Ior the Barnsey nlmber (k, k) 16

lV. a) li G is s mple, lhen prove lhat nk(G)= "-k(G e) nr(G e) for any edse e

Unit-ll

V. a) LetG be a connected graph thatis notan oddcycle. Then prov€ thal G has

a 2-edqe colo!r no n whlch both co o!rs are repr€senied al each verlex oJ

degree al leasl hlo 10

olG

b) For any graph G, prove thai ai(G) is a poynorna in k ol degree v wilh

inleger coejiic ents, leading terrn k' and conslant term zerc Fudher prove

thal the coollcenls of ri(G) allernate in s!n

ll G s b panire and il p : 
^, 

lhen prove lhat iherc exisl p d sio nt matchings

i,4,, N,1,,.... [4polG suchthal E= M] u N4,u .. u 1,4e. Also show lhat any

lwo matchings N4 and L4r diiler n s ze by al mosl one 6

Describe a good algorlthm ior {ind ng a proper^_edge colo!r ng ola bipardle

graph G. 6

ItGssinrpe,lhenprovelhaletherx(G)=,lorX'(G)=l+1. 10

Show thal Ks can be embedded o n the lorus and K$ on the l4obius band. 4

State and prove Er €as lormula lor panar graphs and showthal K33 s no1

panar Aso clrecklhe planariiy 01K..- e. 12

Vl.a)

b)_

Vll. a)

b)
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V ll.a) LetG be a biparlile gmph with blpadition (X, Y). Then provelhal G.onla n

a match ng thal salu.ates every vedex in X il and only i
lN(S) >lS foralS<X.

b) Slaie and prove the marrage llreorem.

lX.a) Givelhe Kuhn-[4 ukres algorllhm ioiind an opl rna]matching in aweighled
complele bipartite graph. Also draw ils low chan.

b) Let I be a leaslble verlex labe lng oi G. ll Gr coniains a pedecl rnatching

lr,4' then M' is an opiirnal malching ol G.

X. a) Lel u and v be lwo non adjacenlverlces oi a graph G. Then prove thal lhe

max rnum n!rnber ol inlernally disjonl u-v palhs in G equalsthe minimLrm

nurnber otverllces in a u v separaiing set.

b) Lel G be a sirnpe graph,lhen prove that K(G)l K.(G)< 5 (G).
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