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SECTION A

Answerallthe quesl ons. Each question caffiesone mark.

1 . What is the smaliest inleger n slch ihal lhe complete graph $r lh n vertices has
al east500edges ?

2. Give two nonisomorphjc simple con necled g raphs G and G sllch ihat iheir line
graphs a.e isomorPhlc.

3. Forwhal va ues oi n, a complete graph on n vertices is Eu erian ?

4. Draw a simpie graph which is Eulerian bul noi Hamillonian. (axl=a)

SECT ON -B
Answerany Squesllons. Each quesiion carrieslwo marks.

i. dGi,simoeando 
q 're 

s_ow lhal A is ro__"LIFo.
2

6. Showthat an edge e = xyls a cutedge oJ a connected graph G itand only il there

exisr verilces u and v such ihat e belongs to every u -v pallr !n G.

7. Show thai a graph G w lh alleasl ih ree vedices is 2'connected I and only lf any
lwo vedicesofG lie on acommon cycle.

8. show rhal a simple graph is a tree t and olrly lf any two dislinci verlices are
connected by a unique palh.

9. Prove ihat every tee jsablparlile graph.

10 Showthaiasmpleconnecledgraphconlansaileastm-n+1 dislinclcycles.



K17rJ16es I ll ll ll lll llll l u ltil tfl
1 1 . What arc ceniml verllces of a graph G ? Give ai example oi a tree w th iwo

12 Showihara connecled graph c is atree iland on y f every edge ofc is a cui
edgeolG.

1 3. Show lhal a subser S oi rhe vedex set V of a graph G is independent it and on y
it \^S is a coverlng of G.

14. Lel D be a digraph wilh no dirccledcycle. Prove thatlhere exisls a vertexwhose
indeqreerso. (8x2=16)

SECTION C

Answerany 4quesl ons. Each queslion car esfourrnarks

15. a) Show lhat tlre line graph ol a simple graph G is a path if and onty ii c is a

b) llllslrate lhe join of tuvo verrex-disjoinr graphs wilh an exampte.

16. Prove that n a connected graph wilh atleast lhree vences, any Nlo tongest
prl"s lavad vprleY _ ^or'Ton.

17. lfC is anycyce olasrnple bock c with atleastthree vertces, showlhatthere
exisls a sequence otnonseparable subgraphs C = 80, B1,. .. B.= c such lhat
Bi + 1 s an edge-d sjoint un on of Bi and a path P where the on y vertices
comrnon to B and P are lhe end verl ces of P , 0 < l< r-1.

18. Showlhatevery Eu eran graplr has an odd numberolcycle decomposilions.

'9. L6r Gbesrolagaphwir 3ve-r(e). t,.o F?eft odtr or.;nrdd-e,l
vedices u, vol G d(u)+ d(v) :n, showihat c is Hamilton an.

20. Show lhat every lou rnament contains a direcied Hamilon path. (4x4=16)

SECTION -D
Answerany 2quesilons. Each question carriessix marks.

2l . Show lhal a graph is biparllte I and onty if it coniains no odd cyctes.

22. Show thal ihe connectivity and edge connecriviry of a simpte cubic qraph are

23. Foranygraph Gforwhich O >0, showthat d +tl'= n.

24 Show thal every veriex oi a diconnected tournameni T wiih n > 3 vertices is
conlained in a direcled k-cycle 3<k<n. l2x6=12J


