
AT-399

B.Sc, (ParuII) SerDester-Vl Examinrtion

MATHEMATICS

Craph Theory (Optiotsl)

Prper-XII
'[ime : l hree tlours] [Maximirm Marks : 60

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

(2) Solve ONE question from each unjt.

L Choose the corect altemative in the following :

( I ) A simple graph in which if every two distinct vertices arc adjacent then it is said to
be: I

(a) Connected graph (b) Regular graph

(c) Null graph (d) Complete graph

(2) The vertex with zero degree is called as : I

(a) Even vertex (b) Odd venex

(c) Pendant vertex (d) lsolated vertex

(3) 1'here are 11" labelled tree's with n vertices (n > 2). This is defined by : I

(a) Euler formula (b) Cayley formula

(c) Hamiltonian formula (d) Kuatowski formula

(4) ln ary tree with oae or mole verticest there are at least : I

(a) One pendant venex (b) One isolatcd lertex

(c) Two p€ltdant vertices (d) Two isolated vertices

(5) A connected graph is said to be separable if its vertex connectivity is : I

(a) I (:b) 2

(c) 3 (d) 4

(6) A graph can be embedded in the surface of a sphere iff it can be embedded in : I

(a) a circle (b) a sEaight line

(c) a sphere (d) a plane
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(7) Minimum number of linearly independent vecton that spans the vectors in a vector
spacc Wc is callcd : I

(a) Subspacc (b) Dimension of vector spacc

(c) Subgraphs (d) Basis of vector space

(8) A row with a single unit entry in incidence matrix corresponds to : I

(a) a isolated vertex (b) an intemal vertsx

(c) a pcndant vertex (d) nooe of these

(9) lt B is a circuit matrix of a connected $aph C with n ve(ices and e edges then rank
of B is: I

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

(10) The number of pendant vertices in binary tree with 15 vertices are : I

(a) 7 (b) 8

(c) e (d) l0
UNIT-I

(a) Deline degree of a vertex. Plove that in a simple graph there are cven number of odd

degree vcflices. l+4
(b) Define a graph. Prove thal a simple graph with n vertices and k-componeDt caD have

tn krtn-k+lt
at mosl '_' - rj__ __-i-1 edgcs. l+42'

(p) From the graph given below answer the following :

el

c

(i) Wrile the adjacent venices ofV6.
(ii) Which edges are ircidenl wilh the ve.tex V, ?
(iii) Wrile ths degree of each vcrtex.
(iv) Is thc graph sirnple ? Why ?
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(q) l'rovc thal a connected grapb G is an Euler gtaph if and only i[ it can be decompcrscd
lnlo clrcurts )

UNI't-fl
l. (a) l'rove that in an), tree with two or more vertices there are atleas nvo pendant vertices. 5

(b) l)etinc spanning tree. Sketch all the spanning tree ofa graph givcn below. 2r3

cal

b d

if it is minimally connected. 5

5

l
V

(p) l'>rove that a graph is a tree iI
(q) I)eline centre of a tree and show lhat evcry tree has either one or lwo centres

UNIT_III
(a) Prove that a connccted planar graph with n verticas and e edges has e n + 2 region

)
(b) Define vertex conoectivity and edge colnectivity.of connected graph. What is the

vertex conneclivity and edge connectivity of the following graph ?

1 (p)

(q)

Draw a graph with same number of vertices and e.rlges of above graph so that vertex
connectivity and edge connectivity should be maximum. l+l+l+l+1

Show that the complete $oph }\ith five verticds is non-planar. 5

Define cut-set of a gmph. Find ali cut-set of the following graphs. l+2+2

d

Graph G,
c

Graph C,

UNIT_IV
E. (a) Prove that the circuit subspace Wr and the cut-sel subspace Ws are orthogonal to each

other in vector space of a graph. 5
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(b.) find all circuits and cutscts of the graph G given below and calculate W. and Ws and

their dimensions. 5

cl er Craph G

(D) I'rove that Ws ofall cut-set vectors including zero vectol in Wc lorms a subspace of

%s
(q) For the lbllowing graph, hnd W; u \ and W; n Ws of spanrdng ts€e T = {e,, e,, en}.

c 5

t0

€l

UNIT-V

ta) The reduced iricedcnce matrix of a graph is non-singular iff the graph is trec. 5

(b) Fo. the fcllowing G find A(G), B(G) and prove tbat ABr = zero matrix. 2+2+1
el

e1 €:

IL (p) llA(G) is an incidence malrix ofa connec

the rank ol A(A) is n - l.
(q) Dellne cut-sct matrix. Find the cut-set matrix of the graph G

v. Graph G
ted graph G with n vertices therl prove that

5

1+4

e,

Graph G

4

e.
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