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CORE COURSE IN I\,'IATH E I\,IATICS

5809 IIAT : Graph Theory

SECTION A

Answeralllhe questions. Each quest on cades one rnark

I Howmanyedgesarelhere n acompletewth l000verlices ?

2. Draw a simple graphwith deQree sequence (2,2,3,3)

3 Give an exampl€ of a Ham loniaf graph which is not Eule r an

4 Whalis an edqe covering ofagraph G ? Px1=4)

SECTION B

Answerany 8 quest ons Eac h qLeslion carries two ma rks.

5. li a s'mple graph G has al easllwo verlces showthatll lras lwo verl ces ol llre

5 Showlhal ar eclge € oiaconnected graph G s acutedge oiG iiand only le
be ongs io no cycle ol G.

7. Prove ordisprove:LelG be a simple confected graph wlth n(G) : 3 llG hasa
cul vertex lhen G has a cltedge.

8. Showlhatany treewiih lwo or more verlices hasal least ilvo pendantvertces.

9 Showthal everyconnecled graph conla ns a spanning tree.
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10. Show that a verlex v oi a connected graph G w th al teastihree veriic€s is a cul
verlex of G I and only fther€ exisl vertices u and w ot G disrinci trom v suctr
that v is in every Lr w path in G

1r. Show thal no verlexol a simp e graph can be a curveftex ofboth c and cc

12 Showihalllre nlmberoledges in a tree wilh n v€rtces sn 1

13. ll G is Hamirlonian, then ior every nonernpty proper subset S oi V show thar

W(G S) :S

14. Show lhal every lournament ol order n has at most one verl€x v w th d+(v)= n 1.
(8:2=16)

SECTION C

Answerany4qLreslions Each quesiion carries lour marks.

15 ll lwo s mp e graphs are somorphc, show tlrar their ine graphs are arso

16 a) Show lhat I G is a sellcornp enrenlary g raph ot order n rtren n = 0orj

b) Drawlwo non isomorphic graphs with the same number oi vertices same
number oi edges and an eqlaln!rnber ofverrices wiih a gtven degree.

r7. Show thal a s mple cublc connecled g raph G has a cut verrex I and onty ii il has

18. lla connecled graph G is an edgedisioinl unlon of cyc es, showtharc is Ellerian

1 I a) Show thal a subset S ol the vedex sei V ot a graph c is independent if ancl
only if V/S s a covering oi c

b) Foranyqraph c, prov€ lhat a - B = n.

20. Show lhat every lou rnament contains a .lirected Harn lonpaih. (414=16)
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SECTION, D
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Answerany 2 quesiions. Each queslion carries six malks

21. Showlhalagraph s biparlite jl and on y il it conla ns no odd cvcies

22. State and prove Cay ey's iormula forlhe number ol spanning trces of a labeled

complelegraph.

23. LetG be asimple graph with n > 3 vertices. lld(u)+ d(v) > r 1 forevery pair

of nonadjacenl vedices u and vofG, show lhat G lstraceable.

24. Showthal every vertex of a diconnected tournamenlTwlh n > 3 verlices is

contained in a direcied k'cycle,3 < k < n. (216=12)


