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SECTION A

All lhe I rst 4 quesuons are compulsory. Each qlestion caffy 1 mark. {ax1=a)

V Semester B.Sc. Degree (CBCSS-Beg./Sup./hp.) Examination,
November 2018

(2014 Admn. Onwards)
Core Course in lvathematics
sB09 IIAT : GRAPH THEORY

1. Defjne a graph.

2. Del ne a vertex clt

3 Whal is llre ndependence numberolagraph G ?

4. Define a symmetric digraph.

SECTION B

Answer any I questions. Each question carrjes 2 marks.

5. Define a se f complemeniary graph. Draw a g raplr wh ch s self-cornplemenlary.
Draw ts cornplement also.

6. Prove thai the sum oi the degrees oi the verlces oi a graph is equalto lwce
lhe n'rmber ol its edges.

7 Dlaw a 3 cycle and a 4-cycle. Also draw their sum.

I lilx, y)is a 2 edge cll ol a graph G, show lhal every cycle ol G lhat contains
x musr also conlain y.
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L Prove lhal a verler of G that is not a cul verl€x betongs to exact y o.e oi ils

10. Prove that every connected graph conlains a spanning lree.

11. Prove that a subset S ot V s ndependentitandonyitV/sisacovertngotG.

12. Prove that il a nontivia! con nected graph c is Euterian, thenthedegree oteach
vertex of G s an even posirive integer.

13 Draw a diqraph which is disconnected white the underlying graph is

1 4. How many or enlalions does a simpte graph oi m edges have ?

SECTION - C

Answer any 4 questions. Each q uestion canies 4 rnarks. {ax4=1 6)

ls orovelhdr _d-ygroupol.p-rso-ss e.€- . t-€,e a a rr teds wo wrh rhe
same number oi irien.is

16 Prove thal il e is noi a loop oi a connecled graph c, rhen
(G)= (c - e)+ (G"e).

17. For any graph c lorwhich 5 > 0, prove rhat o + p,=

18. li G is Hamilon, then prove that fo|every nonempry proper subset S ot V,
o(G S) < ls.

1 9. Prove that eve ry to! rnament conlains a direcled Harn ton path.

20. a) Show lhal il a tournament coniains a spanning d recled cycte, then ir conta ns
a directed cycle ol engtlr 3.

b) Show that every tournamenl ol order n has at mosl one vedex v with
d+(v)= n - 1.
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SECT ON - D

Answer any 2 queslions. Each quesuon catries 6 marks (2x6=12)

21. a) Prole thatthe rine graph of a stmpte glaph G is a palh ii and onry it c is a

b) Show that the ie graph ol the star Kr 
,4 

is the comp ete gaph K4.

22. a) For any loopless confected graph c, prove lhar K(c) :7,(c) < a(c).
b) lr c is a comptete graph, whal change happensrorhis neqla ty ?

23. a) Prove thal the number of edges in a rree on n vertices is n j. prcve atso
the converse that a connected graph on n verl ces and n _ 1 edo€s is a
tr€e.

b) Prove lhat a tree with ar east lwo ver|ces contatns ai least lwo oendanl

24. a) Let G be a simple graph with n > 3 verrices. Foreverypa rot nonadjacenl
vedicesu,voic td(u)+d(v) > n prove rhat G is Hamitionta..

b) Lel G be asimple graph with n > 3vertces. Forevery pairot nonadjacent
vert ces u, v ol G il d(u)+ ct(v) > n l provethatc straceabe.


