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Pa* A (Short Answer Questlons)

Ansner anY eight quesftons'

Weight 1 each.

1 . Define the complement of a graph and self cornplementary graph. Give an example of a selfcomplementarY graph of order 5'

2. Let G be a simple cofinected graph with n vertices such that Aut{Gi is isomorphic to symmetric group sn on n symbols' Show

that G is a comPlete graPh Kn'

3. prove that an edge e = xy ofa connected graph G is a cutedge ofG ifand only ifthere existvertjces u and v such that e belongs

to every u-v Path in G,

4. Showthata simple graph with 
'r' 

components is a forest if and only if m = n - u '

5.writeKruskal,salgorithmfordeterminingaminimumweightspanningtreeinaconnectedweightedgraph'

6. Define closure of a graph. Give an example'

T.Definechromaticnumberandchromaticpartiti0nofverticesofagraphG.

L For a simple graph G, prove that x(C) Z cr(C)

g,slrowthataplanargraphwithlfiinirnufidegreeatleasr5confol8satlegst12vertices'

10. Define self dual of a plane graph with example
(8x1=8 weightage)

Part B {Short EssaYlProblems)

Ans!,1/rr any six quesfions.

Weight 2 each.

a) Prove in a simple graph G with six vertices either G or G contains a triangle'

b} Show that in anY group ofn, persons (n > 2} there are at least two with the same nurnber offriends.
"t1
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12. Find the order and size oi Cl; V d, "; .' , - 

-

13. Prove for any loopless conoected graph G, 
"(G) 

< ,\(C) < 6(C)

14. ProvethatifCisanycycleofasimpleblockG,thenthereexistsasequenceofnonseparablesubgraphsC=8g,81,82,........Br=G

such that 81*1 is an edge-disioint union of Bi and a path P1, where the only vertices common to Bi and P. are the end vertices of

Pi,0st<r-1.

15. LetG be asirnplegraphwithn > Svertices. itd{u} + d{u} } n- l forevery pairof non adjacent

vertices u and u of G, then prove that G is traceable.

16. Prove that the 3-critical graphs are just the odd cycles C2rrs1.

17 " Show that a graph is plonar if and anly if it is embedd*ble on a sphere.

18. Write ihe adjacency matrix of the Petersen graph

16x2=12 weightagel

, Part C (Essay Type Questions)

Answer any two qlesfions.

Weight 5 each.

(ai Define and give examples

i. Dicomponent of a graph

ii. Strict graph

iii. Symmetric graph

(b) Prove l\4oon's theorem and show that a tournament is diconnected !f a.r'rd only if it has a

spanning directed cycle.

20. State and prove Cayiey's formula by proving ail necessary lemmas.

21. (a) Explain Konigsberg Bridge Problem. Draw the graph associated with this. ls this graph Eulerian?.
Justify the claim.

(b) Prove that a non trivial connected graph G is eulerian if and only if it is an an edge disjoint uniorr of
cycles.

22. Prove thai every planar graph is 5 - vertex calorsble.

12x5=10 weightagel
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