
AS-l472

B.Sc. (Prrt-llI) Semester-Vl ExamiI|ation

MATHEMATICS

Paper-XII
(Grapt Theory)

'lime : Three Hours] [Maximum Marks : 60

N.B. :- (l) Question No. I is compulsory atld attempt at once

(2) Attempt ONE question from each unit.

Choose the corect allcmative :

(i) A gmph G = < Y E > is said to be a irull graph if _.
(a) v^E=O O) vvE={
(c) v-{ (d) E=t I

(iD A $aph in which all vertices are of equal degree is called _.
(a) planar gaph (b) complele graph

(c) simple gmph (d) regular graph I

(iii) The lergh of the longest path in a trEe is called its _.
(a) centre (b) mdius

(c) diamet€r (d) walk I

(iv) If a tree has n vertices then numb€r of labelled trees are _.
(u) n"-' (b) n'

(c) 1"-t (d) n"-t I

(v) A complete graph of five vertices is called as :

(a) planar gaph (b) non-planar graph

(c) vertex gaph (d) biparticle graph I

(vi) A conDected graph G is a tree iff adding an edge between any two venices in G creates

exactly _.
(a) ole circuit G) two circuits

(c) rhree circuits (d) many circuits I
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(vii) Subspaces W, and W" are said to bc orthogonal complemenls ift _ _ _.

(a) dim (W, u Wr) : 0 (b) dirn (Wr 
^ W.) = 0

(c) dim (wr u ws) = I (d) dim (W, 
^ ws) = I I

(viii) In a cutsel matrix C(G) a column with all zeros corrcsponds to an cdgc
forming _ .

(a) a tiee (b) a binary tree

(c) a loop (d) the parallel edges I

(ix) If B(G) is a circuit matrix in a connected graph G with n vertrces and e cdges, then
rank of B(G)

(a) e n+l (b) e-n+l
(c) n-l (d) n+l I

(x) tf no vertex appears more than once in an edge sequence then it is called as

(a) a circuit (b) a cutset

(c) a walk (d) a path I

UNIT-I
2. (a) A connected gaph G is an Euler gaph iffevery vertex ofG is an even degree, prove

this. 5

(b) Define union and intersection of two graphs G, and G,. From the following figures
find: (i) G, u G, (iD G, ^ G, (iiD C, O Gl.
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3. (p) Define complete graph. Draw complete graph of four and five vertices. Also prove thal
the number of vertices of odd degree in a graph is always even. 5

Define graph and draw the graphs of the following chemical compounds :

(i) cHl (iD c'H5

(iiD C6H6 (iv) N,o, 5

UNIT-II

Define tree. If G is a graph with n vertices then prove that followirg statements alc

equivalent :

(i) G is a tree.

(ii) G is connected and has n - 1 edges. 5

Provc that in any tree with two or more'yertices there are at lqsl two pendant vertices.

)

Provc that a gIaph T is a tree if and only if there is only one path between €very pair

of vertices in T. 5

Redraw the tree given below as Rooted tree with b as a root. What is the height of
rcsulting trce ? Find Centrc(s), Edius and diameter of tree.

4. (a)

(q)

(b)

(q)

s. (p)

d
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UNIT_TII

(a) Definc the region and prove that if G is a planar gaph with n vertices, e edges and f
regionsthenn-e+f=2. 5

(b) Pr^ve that ring sum of afly two cul-sets in a gmph is either a third cut-set or an edge

disjoint union of cul-sels. 5
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7. (p) Define :-
(i) FuDdamcntalcircuit

(ii) l-undamental cut set.

Provc that with resp€ct to a giveD spanning tiee I a branch b that determines a

fundamental cut set S is conlained in every fundamental citcurt associated with thc
chords in S and in no others. 5

(q) Define a cut set. I-isl all the cut sets in the following graph :

d

T

b 5

UNIT-IV
8. (a) In thc vector space oi a gmph prove that the circuit subspace and the cut-sel subspacc

are o(hogonal to each other. 5

(b) Ior the giren graph G, find No, ws, w ws ^ Wr. are ws u wr. 5

9. (p) Prove that the set Ws ofall cut-sct vectors including rcro vector in W- form a subspace

of wc. 5

(q) Let G be a graph given as in figwe. Find \Vr., ws, WI. ^ ws aod W. u W' where

W, is a circuit subspace and Ws is a cut-set subspace. 5
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IJNIT_V

I0. (a) Find Incidence mauix A(C) ad the Adjacency matix of the following graph G

(b) If A(G) is an incidcnce matrix of connecled graph G with n vertices then prove that
rank of A(C) is (n - l). 5

I I . (p) Let A and B be .espcctively, the incidence malrix and the circuit matrix of a loop free

graph whose columns are arranged using the same order of edges. then show that

every row ofA is orthogonal to every row of B, i.e. ABr = 0, B Ar - 0 (mod,). 5

(q) Define circuit mrtrix. Find the circuit matdx of the following graph G

V, craptr C

h

d

Graph G 5
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