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B.Sc. (Part-III) Semester-Vl Examination

MATHEMATICS (OLD) (UPTO WTNTER-2o18)

(Graph Theory)

Paper-XIl
Time : Thrce Hours] [Maximum Marks : 60

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

(2) Attcmpt ONE question from each unit.

l. Choose the correct alternative :

(i) Vertices with which a walk begins and ends are called _.
(a) Terminal venices (b) Isolated vertices

(c) Pendent verticcs (d) None of these I

(ii) The number of vertices of odd degree in a graph is always

(a) Even (b) Odd

(c) Even and odd (d) None of thesc

(iii) In any tree (with two or more verticcs), there are at least

(a) I (b\ 2

(c) 3 (d) 4

(iv) The length of the longest path in a tree is called its -

(a) Centre (b) Radius

(c) Diameter (d) Walk I

(v) Number of edges in the smallest cut-s€t of a connected g.aph is called as _.
(a) Vertex connectivity (b) Edge connectivity

(c) Sepambility (d) None of'thcse I

(vi) The fbrrr .la n--e+f = 2 for planar graph is given by _.
(a) Euler (b) Caley

(c) Kuratowski (d) Hamiltonian I

(vii)The dot product of t\ro vectors, one conesponding a subgraph I and the othcr g' is

_ if the number of edges commoo to g and g' is odd.

(a) Zarc (b) One

(c) Two (d) Three I

(viii) The set of all _ in W6 forms a subspacc Wf .

(a) Circuit vectors (b) Cut-s€t vectors

(c) Circuit and cut-set vertices (d) None of these I
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(ix) If B is a circuil matri\ oI a connected graph G with e edges and n vertices then rank

ol B is:

(a) e-n 1 I

(c) n-l

(x) In cut-set matrix column with all

(a) Oncs

(c) Vertices

TINIT-t

Define llamiltonian circuit. If n is an odd number > 3 then prove that in a complete

with n vertices thcrc are (n-l)/2 edge-disjoint Hamiltonian circuit. l+4

Explain Konigsberg Bridgc Problem. 5

D,:fine isomorphism benveen two graphs. Find whether the following graphs are isomorphic

or not and why ?

(b) c+n I

(d) n] 1 I

conesponds to an edge forming a sclf-loop.

(b) Edges

(d) Zeros I

3

2. (a)

(b)

(p)

(q)

4. (a)

(b)

s. (p)

(q)

5

Prove that a graph G is disconnected if and only if its vertex set V can be partitioned

imo two nonempty, disjoint subsels Vr and V, such that there exist no edge in G whose

ore €Ird vertex is in subsct V and the other in subset Vr. 5

UNIT-II
Definc minimally connected graph. Provc that a graph is a tree if and only if it is
minimally connected. l+4

Dcfine tree. tf G is a graph with n vertices then prove that following statements are

equivalent:

(i) G is atlee

(ii) (i is connected and has n I edges. l+4

Define centre of a tree and show that evcrv tree has either one or two centers-

l+4

Prr)ve thal for aDy connected graph with n-vertices. e-edges, its spanning tree has

n I branches and e-n+l chords. 5
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cb

cj b6

5

7 (p) Define cutset. List all the cut sets in the following gaph :

a

f

k

h

el

l+4

(q) Define planar graph. Show that Kuratowski's KjJ graph is non-planar l+4

UNIT_IV

8. (a) Prove that Wr of all circuits vectors including zero vector in Wc forms a subspace of

%5
(b) Let G be a graph given in a figwe. Find $, W., Wr 

^ 
Ws and \ w W. where W,

is a circuit subspace and Ws is a cut-set subspace.

e

el

5

9. (p) Prove that thc dimension ofthe cut-set subspace W. is equal to the rank r of the graph

and the number of cut-set vector (including O) in W" is 2'. 5

(q) In the vector space of a graph prove that the circuit spacc and cut-set subspac€ are

orthogonal to each other 5
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UNIT-III

6. (a) Dcfinc cdge connectivity and vertex connectivity. Prcve that the veflex connectivity of

any graph G can never exceed the edge connectivity of G 5

(b) For the following graph G tind rank of G nulliry of G and fundamental circuits with

refcrcnce to the spanning tree r T = {b| bl br. b., b5, b.}.
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IINIT-V
I 0. (a) Lct A(C) be an incidcncc matrix of a connected graph G with n verlices. Prove that

an (n-l) x (n-1) submatrix ofA(G) is non singular ifand only ifn-l edges conesponding

to the r:r--l columns of this matrix constitute a spanning tree in G 5

(b) Find the path matrix P(V.. V.) and circuit malrix B(G) of the following graph G

h

5

11. (p) Prove that if an incidencc matdx of a connected graph G with n vertices then the rank

of A(G) is n-l. 5

(q) Find incidence matlix A(G) and adjacenc] matrix X(G) for the graph.
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