KUMARAGURU

character is life

B.E DEGREE EXAMINATIONS: NOV / DEC 2014
(Regulation 2009)
Seventh Semester
COMPUTER SCIENCE AND ENGINEERING
MAT111: Graph Theory

Time: ThreeHours Maximum Marks; 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. The number of edges in a complete graph witbréces is

a) 6 b) 5
c) 30 d 15
2. The degree sequence of the Hamiltonian grapghSwtertices cannot be
a) 2,2,2,2,2 b) 2,2,1,1,2
c) 2,2,3,3,2 d 233,33
3. Number of Edges in a tree with n vertices is
a n b) n+l1
c) n-1 d n(n-1)/2
4. The eccentricity of a vertex v in a graph G is
2) UMDa\i d(u,v) b) UMDai(/ d(u,v)?
c) Min d(uv) d) Min d(uv)?
ugVv utlVv

5.  The number of edges in a k — chromatic graph witertices is at least

a) (n b) n
Y

) (k d kK
Y

6. A Connected planer graph with 5 vertices aneld@es has
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10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

a) 1region b) 2 regions
c) 3regions d) 4regions
The size of adjacency matrix with n vertices anddges is
a) nxn b) mxm

C) nxm d mxn

The rank of incident matrix of a connected greyith n vertices is

a) n-1 b) n

C) n-2 d n-3

Every connected graph have the spanning trees

a) Atleast two b) At mosttwo
c) Atleastone d) At mostone

Prim’s algorithm is used to find

a) Minimum spanning tree of a weightedb) Shortest path between two vertices
graph

c) All spanning trees d) Spanning tree of a weighted graph with

maximum weight

PART B (10 x 2=20 Marks)
Prove that the sum of the degree of all theoe= of a simple graph is twice the number of
edges.
Define Hamiltonian graph and mention any ongsodpplication.
What is meant by rooted tree?
Define Wiener index of a graph.
State the Four colour Problem.
Define Chromatic number.
Mention any two properties of adjacency madfia graph G.
Derive the adjacency matrix for the graph P
Mention any two application of Spanning tree.

Define the term shortest path.

PART C (5x 14 =70 Marks)

a) Prove that a connected graph is Euler gifaghd only if all vertices of G are
of even degree
(OR)
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b) (i) Prove that a simple graph with n vertieesl kK components can have at mo&)

(n=-Kk)(n-k+1)
2

(i) Prove that the following two graphs @nd Gare not isomorphic. (6)

edges.

G G

22. a) () Forasimple graph G itliam(G) = 3then show thatdiam(G) < 3 (7)
(i) Define Binary tree and represent the exgi@s ((a-c)*d)/(a+(b-d)) as a binary7)
tree.
(OR)
b) Prove that the following statements are edaia
(i) T is atree with n vertices
(i) T is connected and number of edgeB is n-1
(i) T is minimally connected

(iv) There is exactly one path betweeerg\pair of vertices

23. a) Prove that a connected planer graph with n verteceke edges has—n+2
regions
(OR)
b) (i) Show that the chromatic number of a cycle€Qwo if n is even and three if n ig7)
odd
(i) If His a k — critical graph then show that(H) = k -1 (7)

24. a) For the graph ;@iven below find (i) Incidence matrix (i) CirduMatrix (iii)

adjacency matrix and (iv) path matrix fromto E, Ato F

8 'S
e s
a I

|
A C G, 7D e

(OR)
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b) ()
(ii)

25. a) ()
(i)

b) ()
(i)

Mention the properties of Incidence Matoika Graph (7)

Show that the rank of a circuit matrix oftannected graph with e edges and(i)

vertices ise—n+1

Use Dijkstra,s Algorithm to find the stest path between the vertices A and ()
in the weighted graph given los¥

B 2 C
1
22‘1.4
A D H
3 6 6
F G

Use Kruskal's Algorithm to find a minimum apning tree for the weighted7)

graph given below

A ¢ \\ e
\\ 3
i 8 \ /// % ’
(OR)

Use Prim’s Algorithm to find a minimum spang tree for the weighted grapt{7)

given below

Define a spanning tree . Find all the spaigniree for the graph given below  (7)
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