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(2021 to 2023 Admissions)

3811 BMH : GRApH THEORY

Time : 3 Hours Max. Marks : 6C

PART _ A

Answer any four questions irorn this Part. Each question carnes 1 mark, (4x1=4)

1. Define self-complementary graph.

2. Draw the Peterson graph,

3' For a connected graph G has 21 vertices, what is the minimum possibie number
of edges in G ?

4. Which of the wheel graphs Wn, {or n > 4 are Euler ?

5. Define k-critical graphs.

PART _ B

Answer any six questions from this Part. Each question carries 2 rnarks. (6x2=12)

6. State and prove first theorem of graph theory.

7. Define self-complementary graph. Give an example.

8' Prove ihat there is no simple graph on four vertices, three of which have degree
3 and the remaining vertex has degree one.

9. State two equivalent conditions of trees.

10. Let G be a graph with exactiy one spanning tree. prove that G is a tree.

11. State travelling salesman problem.
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12. prove that a tree has at most one perfect matching.tt 
:,"L:j?illrr,r'ral sraph. rhen prove rha*he desree of every venex of G is

14. prove that any sub-graph of a planar graph is pfanar.

PART - C

Answer any g questions from this part. Each guestion carries 4 marks. (gx4=g!)

" ijlffi'[l,,j;;;:::i,:::ilr;"iff1","::d sraph G then rhere musr be a

tt 
:,1&::;:':J': il,tJfiiJ;lf"'" 

k is an odd number prove rhar the number

tt 
flInt 

anytwovertices u andvof agraph G, everyu-vwarkcontains 
a u_v

18. ff T is a tree with n vertices then prove that it has precisefy n _ 1 vertices.19. LetGbear
a bridge. 

connected graph' Then G is a tree if and onry if every edge of G is

20' Let v be a vertex of the connected graph G. Then prove that v is a cut vertex offiil;i3ff':J:l"Jlirff *il:;;'; #J, u, both dirier.],iuo, v, such

21' Expfain Konigsberg Bridge probfem and its graph modef.
t' 

;:J;,j:ff 
simpre graph G is Hamiftonian if and onfy if its cfosure c(G) is

23' Define Hamiftonian graphs' Let G be a simpfe graph with n vertices and ret uand v be non-adjacent vertices in G suchrri" ofii + d(v) > n. Then prove thatG is Hamiftonian if and only if G + uv Hamiftonian=

tt 
:'.1filffif:1t?;;.gnar ir and onlv ir * has no sub-sraph isomorphi*o
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25. Let G be a graph. Then prov.e that X(G) > 3 if and only i{ G has an odd c5'cle

26. Let G be a nonempty graph. Then prove that /(G) = 2 il and only if G is btpanrte

PART - D

Answer any 2 questions from this Pan. Each question carries 6 marks. (2x6=12)

27. Explain the Matrix representation oi grapns ivtth exannole.

28. Prove that a graph G is conrected rt and only if n has a scannlng tree.

2g. Let G be a graph with n vertices and q eoges. Ther Drcve tf'at G Fas at i:ast

n -or(G) edges.

30. State and prove Euler's formula ior planar graphs.
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