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For the following
Euler circuit.

: 3 Hours

Marks

Answer all questions, each carries 3 marks

Define isomorphism uetween two graphs. Are the following graphs are isomorphic (3)

to each other? Justiff Yotn answer'

graph, find the shortest path between fromvl to v4. Also find a (3)

Define the following with examPle'

i) Isomorphic digraph ii) Complete symmetric digraph

Define Hamiltonian gupttii"a an example of a non-Hamiltonian graph with a

Hamiltonian Path.

(3)

(3)

5a)

b)

6a)

b)

PART B

Answer any two futt questions' each carries 9 marks

For a Eulerian graph G, prove the following properties (6)

D The degree of each u"rtr* of G is even. ii) G is an edge-disjoint union of cycles'

Discuss the Konigsberg Bridge problem.Is there any solution to the problem? (3)

Justiff yoru answer.
prove that a simple graph with n vertices must be connected, if it has more than (6)

(n-l)(n-2)12 edges.

lgstudentsinanurseryschoolp|ayagameeachday,wheretheyholdhandsto(3)
forrn a circle. For how many days can they do this, with no students holding hands

with the same playmates more than once? Substantiate youl answer with glaph

theoretic concePts.

Page 1 of 3



E
7

E5840 Pages:3
a) Prove that the number of odd degree vertices in a graph is always even. (4)

b) Show that in any group of two or more people, there are always two with exactly (5)
the same number of friends inside the group.

PART C
Answer all questions, each canies 3 marks

8 Discuss the dual of a subgraph with example.

9 Write notes on the fundamental circuit.
10 Prove that in a tree T(V,E),lVFlEl+1.
11 Define spanning tree with example.

(3)

(3)

(3)

(3)

PART D
Answer any two full questions, esch earries 9 marks

12 Prove that the ring sum of any two cut-sets in a graph is either a third cut-set or an (9)

edge-disjoint union of cut-sets.

13 a) Prove that a connected planar graph with n vertices and e edges has e-n*2 regions. (4)

b) Consider the following graph G and any one of its spanning trees, T.List all (5)

fundamental circuits and fundamental cut-sets with respect to T.

,e1

14 a)

b)

15 a)

16 a)

b)

Show that the distance between vertices of a connected graph is a metric.
Discuss the center of a tree with suitable example.

(6)

(3)

b)

PART E
Answer anyfourfull questions, each carries 10 marks

Define the adjacency maffix X(G) of a graph. Let X(G) be adjacency matrix of a (6)

simple graph G, then prove that ijth entry in X' is the number of different edge

sequences of r edges between vertices vland Vi.
Draw the adjacency graph for the following adjacency matrix. (4)

rar0lfl
ll001rl

xtcl=l 000111
Irlloll
L0tll0,l

Define the circuit-matrix B(b) of a connected graph G with n vertices and e edges. (6)
Prove that the rank of B(G) is e-n+l.
Write the fundamental circuit matrix with respect to the spanning tree shown in (4)
heavy lines for the following graph.
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Discges an algoritkn br finding the shsrtest path from a specified vertex to
aosther sp€ci@ vqtex. Iilustrate witli exmple
Discuss an algorith for finding the connected components of a grryh G with
suitable waryle.
Direrss an algorifirm to find tlre minimum spanning tree of a grryh G with
exanple.
Definc 6€ incidence matrix of a graph G.prove that ttle rank of an kpidwe
matrix of a coonected graph with n yertices is n_1.
Draw tle gaph rcpr€eentd !y ttrc following incidence matrix.

rtoooo tl
l0l 1010f

{61=ll00r00f
forarool
\goloou

l9

20 a)

b)

(10)

(10)

(6)

(4)

rtti :l*
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