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Part A (Short Answer Questions)

Answer any eight quesfrbns.

ttt/eight 1 each.
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{ii) a tree with 2 centrrridal vertces, cne cf which is also a central vertex.

6. Define a Hamiltonian graph and traceable graph. Give an example to show that a traceable graph need

not be hamiltonian.

7. Describe the construction of the closure of a graph G.

L Define proper vertex coloring and chromatic number.

9. Define a planar graph

10. Define a circuiant of order n

18x'l=8 weightagel

1. Define {a) complete bipartite graph {b} selfcomplementarygraph {c) clique ola graph (d} isomcrphism between graphs

2. lf G is a simple graph arrd 0 ) f then show that G is ccnnected.

3. Show that no vertex v of a simple graph can be a cut vertex of both G ancl Gc.

4. Define and give example for the follo'ring

{a} nonseparable graph

ib) block of a graph

{c) End blcck of a graph

d. Define centre cf a graph and .entro;d uf a tree.

b. Giveanexamplenf ii) atreewithonecentra!vertexthatis alscacentroidai vertex,



11

12.

4a
IJ

]ilffiffiffiffiffiffiIl111

Part B (Short EssaYlProblems)

Answer any six quesflons.

Weight 2 each.

Show that set Aut(G) of all automorphisms of a simple graph G is a group with respect to the composition

of mappings as the group operation.

Give an example to show that Gr lG2j neeO not be isomorphic to Gl iGr]

Letset{vr,v2,.. ............vn),n>2begivenandlet{d1,d2,.....-........dn} beasequenceof positiveintegerssuchthat

Xl:r*:Z(n*1) Thenprovethatthenumberoftreeswith{v1,v2,..................'vn) asthevertexsetinwhichvl hasdegree

(n-2\t
di. 1< i (n is t ,1-:-p- rir

Write prim,s algorithm for determining a minimum weight spanning tree in a connected weighted graph'

Draw the graph associated with Konigsberg Bridge Problem. ls the graph Eulerian. Justify the claim'

lf G is k-critical, then prove that t(G) > k - 1'.

State and prove Euler formula for a connected planar graph G and prove that the number of faces is

invariant under any plane embedding of G"

Define dual of a plane graph. Draw dual of Herschel graph'

l6x2=12 weightage;

Part C {Essay TyPe Questions}

Ansuzer any two guesflons.

Weight 5 eacii"

a. State and prove Whitney's theorem.

b. Prove for any loopless connected graph G,"{G) < .l(G) S 
'(C)

a. Forany graph Gwith n vertices and independence numbere. prove thalnf rt { X { n* a*1'
b.ForanysimplegraphG,provethat 2\6 <X*X* <??'+1and n 4XX" S (("+1)/2)2

Prove thot every planot graph is 5'vertex colorable.
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3. Show that every tournament contains a directed Hamiltcnian path'

b. Show that every toilrnament of crder n has at most one vertex v with d-(v)=p-1

c. Show that every tournament T is diconnected or can be made into one by the reorientation of .iust one arc
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