
AV-l8

B.Sc. Part-I[ (Semester-Vl) Examinqtion

MATHEMATICS (New)

Paper-XII
Graph Theory (Optioral)

Timc : Thrce Hoursl [Muimum Marks : 60

Note :- (l) Question No. I is compulsory and anempt it at once only-

(2) Solve ONE question tom each unit.

l Choose the correct altematives in the following :- I mark each

( I ) The trumber of vertices of odd degree in a graph is always _.
(a) odd (b) even

(c) elen and odd (d) none of these

(2) For any graph G with e edges and n vertices sum of degree of all venic.s is cqual to _.
(a) 2e (b) c-2
(c) e+l (d) e-l

(3) An edge which is in a spanning tree T is called as _,
(a) branch @) chord

(c) cutset (d) circuit

(4) The total number of pendanr \.ertices in a binary ree with n vertic€s aI€

(a) n-l O) n+l
n-l n+l(c) z (d) 

2

(5) Number of edges in the smallest cutset of a connc.cted graph is called as _,
(a) vertex connectivity (b) edge connectivig

(c) separabiliry (d) none of tbese

(6) Every cut-set in a non separable graph with more than two vertices cootains at least

(a) one edge 1b) two edges

(c) tlree edges (d) none of these

(7) The circuit subsapce \ aEd the cutset subspace \ in the vector space of a graph

are _.
(a) orlhogonal to cach othet

@) parallel to each other

(c) not orthogonal to each other

(d) not parallel to each other
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(8) 'llle dimension of the cutset subsapce W, is cqual to thc 

-.
(a) degee of vertices ft) no. of cdgcs

(c) rar* of the graph (d) nutlity of the graph

(9) Il A() is an incidence matrir of a connected graph G rvith n riertices then rank of A(G)

IS

n+1(a) i
(c) n+l (d) n-l

(10) In a path matrix there is no row with all 

--.(a) z-cros (b) ones

(c) vertices (d) edges

IJMT-I

2. (a) Define a simple graphs and show that maximum number of edges in a simple graph with

n vertices are lO:!). l+4
2

(b) When two graph are said to be isomorphic ? Whether the following gmphs are isomorphic

or not ? Explain.

Gmph G, C-ph c, 
l+4

(p) Prove that a connected graph G is an Euler graph if and only if it can be decomposed into

circuits. 5

(q) Define degree of a veflex. Show that in a connccted graph 0rere are even numbcr of odd

degre vertices. lt4

UNIT_IT

(a) Dcfine centE of a tree and show that cvcry tlee has either one or two ccntres. 1+4

(b) Dcfine binar-v me and rooted tree. Show that there are $ pendant vertices in a binary2'
kce with n vertic€s. l+l+3

n-l(b) ,

3

4
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5. (p) Sketch all spa.Dning trees ofthe following graphs G, and G,

d

6

7

(q)

(.)

(b)

(p)

Craph C, ' Graph G,

5

Define distance between two vmices in connected graph. hoye that thc distance between
two vertices in connected graph is a metric. l+4

UI\TT-III
Prove that the complete graph of five verticcs is nonplanar. 5

Prove that if G is a planar connected graph with 11 vertices, e edges and f faces (region)
then n - e + f= 2. 5

Define cutset. List all the cutsets in the following graph.

k

8 h

f 2+3

(q) Prove that ever), cutset in a connected g:aph G must contain at least one branch of every
spanning tree of a graph G 5

TNIT-IV
8. (a) Prove that the set W. of all circuit vectors includhg zero vector in Wc foms a subspace

of W.. 5

(b) For the graph G find Wc, W" W.,W, n W, and W" w \.

G,

Craph C

G G:

5

3

d
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e. (p)

(q)

10. (a)

Prove that the set of circuit vector corrcsponding to the set of hEdamental circuits, with

respect to any spanning hee. forms a basis for the circuit subsapcc W,. 5

Prove that the dimension ofthe cutset subspaca Ws is equal to the rank r of the graph and

the nunber of cutset vecton (including o) in W, is 2'. 5

UNIT-V

Define adjacency matrix. Find the adjacency matrix of the graph G

Craph G

5

(b) lf B is a circuit matrix of a connected graph G with e edges and n ve(ices then prove that

.ar*of B=e-n+ I. 5

ll. (p) Prove that the reduced incidence matdx ofa gmph is nonsingular if iie gaph is a tree.

5

(q) Find inr,idence matrix A(G) and cut set matrix C(G) for the graph G

5
Graph C
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