KUMARAGURU

character is life

B.E DEGREE EXAMINATIONS: MAY 2015
(Regulation 2009)
Seventh Semester
COMPUTER SCIENCE ENGINEERING
MAT111: Graph Theory
Time: Three Hours Maximum Marks: 100
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)
1. The number of edges of a graph with 10 vertezeh of degree sixis

a) 60 b) 30
c) 10 d 6
2. The cut vertices in the following graph G are
a d f g
b ¢ e h
a) b,cande b) f,candh
c) agande d b,candh
3. Atree with 10vertices has edges.
a) 10 b) 11
c) 5 d 9
4. The value of the prefix expressien-* 235/ 1 234is__
a 2 b) 3
c) 4 d 5

5. The chromatic numbers of the graphs G is

b) 2
d 5
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10.

11.
12.

13.
14.

15.
16.

17.

The number of vertices and edges gake

a) 5,10 b) 5,15

c) 5,20 d 5,25

In an incidence matrix A, a row with all O’'s repents

a) a pendent vertex b) a vertex of degree two
c) anisolated vertex d) a vertex of degree three
The definition of matrix makes no prawisfor parallel edges.

a) Path b) circuit

c) incidence d) adjacency

The rank of a connected graph with 5 vertices is

a) 5 b) 1
c) 4 d O
The method used for finding shortest spannieg is
a) Kruskal algorithm b) Simplex algorithm
c) Hungarian algorithm d) Min-cut algorithm

PART B (10 x 2 = 20 Marks)
Distinguish between walk and path.

Find the strongly connected components fofdlhewing digraph.

Draw a graph with diameter 4 and radius 2.
Define internal vertex.

Give an example for bi-chromatic graph.

Is the given graph G is planar?

Define path matrix of a graph.
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18.

19.
20.

21.

22.

23.

Determine the adjacency matrix of the givera®d graph with respect to the vertices listed in

alphabetic order.

(____}f d
Define minimal spanning tree.

State Max-Flow Min-cut theorem.

PART C (5 x 14 = 70 Marks)
a) (i) Show that the following graphs G = (\J,d&ad H = (W, F) are isomorphic. (7)

i) | h'z ‘-:| ‘-:2
—_a

1y Liy vy ¥y

G H
(i) Prove that a simple graph with n vertices &andomponents can have at mog7)
(n-k)(n-k+1)

edges.
5 g

(OR)
b) (i) If Gis a simple graph with vertices withn > 3 such that the degree of ever§y

vertex inG is at Ieas%, then prove thab has a Hamilton circuit.

(i) Explain different types of digraphs with exalap 6
a) (i) Prove that any connected graph with n verticesrand edges is a tree. (7)
(i) Show that every tree has either one or twaeen (7)
(OR)
b) (i) What is the ordered rooted tree that repméesthe expressidix + y)12) + (X — (7)
4)/3)?

(i) Show that a graph G with n vertices;- edges and no circuits is connected. (7)

a) (i) Prove that every tree with two or moegtices is 2- chromatic. (7
(i) Show that a graph with at least one edge-ch@matic if and only if it has no(7)

circuits of odd length.
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24.

25.

(OR)
b) If a planar embedding of a connected grapha& i vertices, m edges and f

regions, then prove thatf+ n=m + 2.

a) () If A(G) is an incidence matrix of a cmtted graph G with n vertices the(v)
prove that the rank of A(G) is—1
(i) If B is a circuit matrix of a connected gra@with e edges and n vertices thg@)

Show thatrank of Bie—n+ .1

(OR)
b) Explain the following with example:
(i) Incidence matrix
(ii) Circuit matrix
(iif) Adjacency matrix
a) Use Prim’s algorithm to find the lengthao$hortest path between the vertiaes

andzin the weighted graph G.

C = g =

(OR)

b) (i) Prove that every connected graph has at lz@e spanning tree. (7)
(i) Show that a flow f of a network N is maximufrand only if there are no f — (7)

improvable paths in N.
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