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PART A — (5 x 3 = 15 marks)

Answer any FIVE questions.

1. Define isomorphism of two graphs.

@ rarr(h Carl_(H(maseten QFwe liLjeweanl euaFwm).

2. Define adjacency matrix of a graph.

(@ Cam(H(meNlen oiammend jewtlenwl eueFuim).
3. Prove that r(2,2)=2.
Bnejs r(2,2) =2

4.  Show that the partition P =(7,6,5,4,3,2) is not
graphic.

P =(7,6,5,4,3,2) erenp L@y Caml(Bim U@L Sieve
eTend SrL(h).
5.  Define a walk in a graph.

@ Cam_(H\medler hanL_anil UenFuwIm).



10.

11.

12.

Define bridge of a graphG .

@ CamHmetler Gleul (B Letailenw euanyuwim.
Define an Eulerian graph.

@@ g er CaT(h(Henal eueruim.

Define closure of a graph.

@@ GCam(Hmeilen SjenL Ll euenFw).

Define a spanning tree.

euenWIMI: GSlWIMLIg LofLD.

Define a planar graph.

auenrwmi: e enio CHTL(H(.

Define strongly connected digraph.

augleurar @eanenhs Sleng Cam(h(Heaneu eUeFuIm).

Define adjacency matrix of a diagraph.

em SHos  Carl@melear BHdgemer  ewilanw

GUEDTUIMI.
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13.

14.

15.

16.

PART B — (3 x 10 = 30 marks)

Answer any THREE questions.

Prove that | (G)= |_(5)
[ (@)=] (G) e fema.

Prove that a closed walk of odd length contains a
cycle.

@heopl um  Berapenlul  epiqul BenLuldled &HLped
@(m&S@ELD ereum HlemLal.

p-1

Prove that a graph G with p points and & > 2

1s connected.

52%_1@'63TDGUWQI p uydrallsar 2l @Qemanhs
Cam_(H\(m ereu HlemLdl.

Prove that a line x of a connected graph G is a
bridge iff x is not on any cycle.

@m Qeoarss Casri G G wWadaer GCar® x 6

urewns @Qmass Coemaeuwinar, Gungiwmear Hlubsamen,

X eThE0eum(m &Lpadlayd @) (H&sTg) eran bHlemLdl.
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17.

18.

19.

Prove that every tree has a centre consisting of

either one point or two adjacent points.
auleur@m  remeAQIDd 6@  LeTell  jeavg)
S|HBHS @Ten(H Leraflgamard CsmearT o (Henlowlid

@(m&SGLD ereum HlemLal.

If G is a (p,q) plane graph in which every face is

n(p -2)

an n cycle, prove that g =
n-2

G e (p,q) sar Car_Hmelar @aQeunm e

Q@@ N -&ped arafle q =n(p—_22) ereur BlemLal.
n_

Show that the number of transitive triples in a

tournament D with score sequence (Sl,SZ...Sp) is
1
—s(s, —1).
2281(81 )
(Sl,Sz...Sp) avGari eufleng Gsmewr Cumy D ufler
grreredliget gflliefler crewraniisens Z%si(si —1)erem
ST (H.
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20.

21.

22.

PART C — (2 x 15 = 30 marks)

Answer any TWO questions.

With usual notations, prove that o + S =a'+f'= p.

aupssorear  GOHUGsEsLar o+ f=a'+f'= peer
HlesLl.

Prove that a partition p= (dl,dz,...dp) of an even
number into p parts with p=1>d,>d,>-->d,
1s  graphical iff the modified partition
p'=(d,-1d,-1...d,,, -1,d, ,....d,) in graphical.
p=12d >d,>-->d, eremmeumm e @rleL LiuemL
erewremtlesr LGUL p =(d1,d2,...dp) Caml(hm uELuTS
@Qmsas Caameuwmear Gungorer Blubsmar, $Hmsdw
ety p'=(d,-1d,-1..d,,, -1d, ,....d,) &®
Cam_(hm L@ ere Blemia.

Prove that the following statements are equivalent
for a connected graph G.

(a) G 1s Eulerian.
(b) Every point of G has even degree.

(¢) The set of lines of G can be partitioned into
cycles.
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23.

24.

@@ Qsrhss Camhm G wed Spsramid Fapmiser

FLOMGTLOMETENE GTET [6lemLal.

(<) G uCaRwer Caml (.

(=) G werr  geueury 2 FEuler  Liguybd
@l e LiLeL.

(@) G Wer Gar(hsamer spasertsl 9 flés Guigiid.

State and prove Euler formula for planner graphs
and also prove that for any connected plane (p,q)

graph with p>3 and r faces have
qS3p—6,q2y.

2
sarsCam_(Hmedler <pefler eumilum el er(ps
Byeys. Cogibd ggreig em Qoanps sarsdaib
(p,q) Gemi@®@m r esmsmenybd, p=3 eTa@eb

o gTeng) eTadled, g <3p—6, p 2% ereu Hlmieys.

Show that the (i,j)" entry A" is the number of
walks length n from VioV,.

A'-an (i,j) vflay V; Wdmpg V;-66 Gsagid n
Berd Casranr penLsaflen cravranilGamss@ Fob o6

FST_(h&.
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