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MAT3E01 : Graph Theory

T me : 3 Holrs Max. Marlrs 80

lnstructions : 1) Ans||er any four queslians t'ton Pan a Each questbn
ca es 4 narks

2) AnsLar any 4 queslions withoul onitting any Unit fran
Pan B Each question caties 16 nafts

PART A

Answer any 4 quest ons Each quesl on catr es 4 rnarks

1) Derine a (k,l)Ramsay sraph and gve one example.

2) ln a cr I caL graplr prove iral no venex cut is a cllqle.

3) For a b pa.tite qraph G. show lhat t (G) =.\
4) ll G is a pla.ar graph then prove that every subgraph of G rs p anar

5) Let I be a llexlb e venex abe rgofG liG conla ns a perieci matching tul-,

then prove lhat M' s an opt nra malch ng oj G

6) Letuandvbe twod sl ncl vorli.es ol a 96ph G Then prove thai a sel S ol

vertces ol G is u vseparatino landonvileveryu vpalhhasalleasl
one nlernalverlet be ong rg 10 S

PAFT B

Answer any 4 quest ons w thou: omiltrng any !rlt Each quesl on canes 16 marks

Unit I

L a) Dei ne ihe ndependence nunber and cove ng numb€r oi a graph ard
prove that the s!m ol the l.d€peidence number and covering number i:i

lhe numb€r oi venlces.

b) Deilne the Ramsay number (K. ) ancl shov! Ihal r(k k) > 2u'?

I
a
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lLl. a) ll a s mp e graplr G co na n no Km+r. then prove that G is degree majoisej

bv same complele m'parlile qraph H. Asoshowlhal ilG has the same
degreesequence as H then G:H

b) Dei ne the chromalc n!mber x (G) of a graph G. Give exan,ple oi a cr licar
graph and a graph which s nol crilical. Also ior a graph G sl.ow that
t<.\- I G ve an exanrple of a graph wirere I = ^ 

+ 1

V a) For a.y pos live nleger k, prove lhal lhere exist a k-chromalic g.aph
contal..g no trangles

b) f G rs 4 chromatc,lhen prove llral G conlain a subd vson ol k!

t-lnit- ll

I
8

V a) f G ls biparl le show lhal t = \ 5

b) Let G be a connected graph that is nol an odd cyce, then prova lhal G has
a 2'ed9e coouring F vrhich both.o o!rs are rep.es€nt€d al each vertex
ol degree al east lwo 6

c) Whal is a I me lab ng prob em and explain how ofe can solve lhe lime
tablino prob em !s nq edqe.oo!rn!, ? 5

Vi. a) Deiine a dua graph or a qraph G a d prcve or disprove Dual oi
isomorphlc pla.-" graph are somo phic . 6

b) 1G s aconnected pla.e !raf'h.lhen piole thatV -: + i-:l funher
deduce thal K; s non plafar. 10

V State and prove Kuralowsk s lireore,r 16

unit-l
V a) n a b pa.(ile graph prove lhal lhe nlmber oi edges n a max mlm

matcirnqisequa lo the nlmbe. ol vertices if a niax mlm coverlng. 10

b) lf G s a k{egu a. bipart t€ lraph !!ilh k > c then Frove thal G has a
perlecr matchlng 6

lx. a) Prove thal every 3 reg! a-graph wilhout.ut edge has a pedect match nt. 6

b) Explain n detail ihe Hunqarian melhod to f nd an M augment ng palh n 3

lraph and draw ils fovrcha.l 10

X. a) Let J lre a rlow on a neillo N=(V A) and lct t have value d fA (X. X)

r'" \rl" E,r - _ l ; / d opo '
d:c (X, t) 3

b) State and prove Llenqe6 theorem a


