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Grrph Theory (Optlonrl)

fime-Thrc€ Housl [MaxiEum Marl(9-60

Nole r-(l) Question orrt is compulsory and attcmpt it
at orce only.

(2) Solve orc qu6tion toE each lmil.

l. Choosa the cprrcct alt rnativc in the following :

(i) A gtaph in whioh all vertices arc of equal degrec

is called as 

-.
(r) simplc graph

(b) corulectcd gnph

(c) rcgular gmph

(d) complctc gnPh

(ii) An opcn wrlk in wtich oo vcrtcx apPcafs ttlore

than oace is

(a) I palh

(b) I citcuit

(c) discoDnected graph

(d) nooe of thes€
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(iii) A oe€ with n venices has _ edges.

(a) l -D
(b) n

(c) n- I

(d) n+ I
(iv) Therc arE _ labelled tecs with n vertices

(n > 2).

(a) 2n

O) 2n+ I
(c) n*'
(d) (n-2)e

(v) Number of edges in the sEallcst cut set of a
corueded gaph is called as --.(a) s€pBrabitity

(b) vertex connectivity

(c) edgc coD!€clivity

(d) Done

(vi) Sun of dcgee of tegions of plane gr8ph is €qual
to

(a) 2n

(b) no. of verticcs

(c) h^,ic€ thc nunber of €dges

(d) none of these

I l. (p) Find the cutser marrix of graph G

e1

3 er

5

e6e

(q) Find circuit matrix of tbe graph 5

Gt

€e

e!
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8

(q) Plove that a ptaaar graph with n vertices and e
edges hase- n + 2 Dumber of regions. 5

UNIT_IV
(a) ftove tlat the y Wr ofall circuit vectoN includilg

- . 3o """,o. 
in Wc forms a subspace of Wc. 5-(b) Prove tbar the circuit subspace Wr and lhe cutsel

subspace ws are orthogonal to jach other in avector space of a graph. 
5

h) 3]: * *: *,ltys ofal curs€t veaton inctuding

, zero veclor in \ forms a subspace of Wo. i

"' Hi,S,l'*]u.lffi,;q, = n;,.,

(a) Define Incideace rDafix and fird it for the
G

(vii) MinLnum number oflinearly indcpendenr vectors
that spans the vectors in a vector spa.e Wc is
called 

--.
(a) dimension of vector spac€
(b) basis of vector space ,

(c) subspace

(d) subgraphs

(viii) The. dimension of the cutset subspace Ws is equal
to the _.
(a) degee of vertices
(b) no. of edges

(c) rank tf rhe graph

(d) nuliry of rhe gaph
(ix) A row with all zeros in incidenc€ matrix represents

(a) peldent verrex
(b) isolated venex
(c) evqr yertex

(d) odd vertex
(x) In a path rnatrix there is no row with all

9

10

e Qz

cr

UNIT_V

€t

graph

5

Y2

€a
e

(b) Pryv_e that if A(c) is an incideqce marix of agraph G with n vertices then rark of .d(G) isfn - I)
5
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(a) ones

(b) zeros

(c) vertices

(d) edges
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UNIT_I

(a) Define degree of a vertex in a graph and show

that sum of degrees of all vertices h a gaPh is

twice dle number of edges 5

(b) Prove that a graPh G is disconnectcd if and only

if its v€rtex set V can b€ paditiored into two

non empty disjoint subsets Vr ard V, such tbat

there exisr oo edge ilr C whos€ one end vertex is

irr subset Vr and another in Vr' 5

(p) Prove that a simple graph with n vertices and k

comPonetrts can hAVe 8t most

edges.

(n-k)(r -k+1)

(p) Prove that followitrg statemonti arE equivalent :

(i) There is exactly one Path berwesD every pai$

of vsrtic€s in G

(ii) G is miaimally coDlect€d glaph 5

(q) Prove tbat I tree with n vedices has n - I nullber

of edges. 5

IJNIT-III

Prcve that ev€ry circuit has even numb€r of edges

5

a

6. (a)
5

3

(q) Prove that given coonected graph G is an Euter

graph if and only if all vertices of G are of even

degree. 5

UNIT-II

(a) Prove that every llee has either one or two centels'

5

(b) Prove that a gaph is I tee if atd onlv if ir is

miniEatty coDnected 5

in coElmon with the cuts€t

O) Define edge connectivity and vertex aonnectivity

and show that the vertex com€ctivity of any Sraph

can nevsr excced the edgc connectivity' 5

?- (p) Show that following gaPhs ar€ Planar by rcdrawirg

it so that there is no edge cross :
a

(i) b

(ii)

2

5

c

e

4

d

d G

5

fe
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