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MATHEMATICS
[4AT3E01 : craph Theory

PABT _ A

Answer any 4 queslions Each quesljon caffies 4 marks. (4i4=16)

1 Deiine ndependenl sel olagraph c. Prove lhata set S. V s an in.tependenl

sel of G ii and only if S V ts a covering ot G.

2. li tj > 0 lhen prove rhal d' + ll' = v where a' and ll, where o, (c) and ll, (c) are

ihe edge ndependence numbe.and €dge coverng numberof crespecrively.

.l Sqo{ I d I e D"ler ,on q dpl- , 4-€dqa . hroTat,c

4. Prove lhal a graph G is embe{jdable in the pta.e tf ard onty ij it is ernbeddable

5. Prov-e lhat il G is a kjeguar bparlite graph wirh k > O,lhen c has a periecl

6. ProvethalasimpegraphG s connecled jl and onty i gtven any par oi dist nci

vertices Lr and vot G,lhere are at teasl n nterna y drspnt paths trom u 10 v



Answer any 4 qucstons wilhoul omiting any unil Eachqlestio.caresl6marks.
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7. a) Slale and prove Ramseys lheorem

b) Lel (Sj, Sr. .Sn) be any padilion oi rhe sel oi tnrege.s 1. 2 , rn. Then.

prove that tor some i s, contains three rntegers x, y and z salsiying the
eqoaiionx+y=2.

8. a) li {xj x, ., xi} is a set ot diameler 1 in lhe prane, ihen prove lhal the
maximum poss ble numberot pai6oipoinrs at dtstance greater than

l/j2 is lnrl31. Atso prove lhat ror each n, there is a sel {x,, xr, ..., !n) ot
diameler 1 wilh exacrty [i2l3] paiG oi po'nls at disrance grealer lhan j / j2

b) liG s simple and conrains no Km+1, ihen prove thai€(G) < i(Imv) Atso
prove lhai E(G) = (Tm.v) onty ii c =Tmv.

I a) It G is k cr I cat,lhen prove ihal O > k- 1.

b) Show lhal every k ch romatic g raph has at teasr k verl ces oi degree at teast
kI

L' DroveIa -d 11-a 9roo-,ovarrp.rqd.iiore.

UNIT II

r0. a) li lwo bidges ovenap rhen showlhat eilherlhey are skew or etse lhey
are equ valenl 3-bridges.

b) Showlhal K3.3 s non-panar.

c) Prove rhal an inner bidge lhat avoids every ouler bridge is lransrelabte.

11. a) Lel G be a co.fected graph thal is not an o.ld cycle. Then prove rhal
G has a 2 cdge coto!dng if wh ch both colors are represenred a1 each
verlex oi degree al least lwo.

b) li G ls bipanre then prove thal X , = A
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12. a) Lei l\,4 and N be disjoint matchings

disjoini marchings l',l'and N'ol G

oi G wilh li,4l> Nl. Prove thal lhere ae

slch rhat lM' = lMl 1,lN'l= lN + 1
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and [4'u N'= [4 u N.

b) Showlhal a graph is planarifand only if each ol ils blocks is planar.

UNIT III

13. a) Prove thal a rnalching l'/ in c is a maximum rnatching ii and onty it c

b)

14.

Slale and prove lvlengefs th

S)< slfor allS c V.

(4x16=64)
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