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GRAPH THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. gamse Copulr o puUnerrsdr Csmearl e

Fal L gle, FLOLOMGT 5 GEOT LI 785 60 61T WL G0 LI
o piiilerisafien erewrenilsans

(=) 3 (=) 2

@) 4 (/) 5

In any group of more than one people, the number
of people having the same number of friends
inside the group is

() 3 (b) 2

(c) 4 (d 5



‘6 ydtaflsmers QamarL @@ euariler @eewtwim
yerefl ereir 2 erafl®y  oger  Qamhueredl  eramr

(=) 4 (=) 2
@) 6 (m) 3

For a graph with 6 points, the independence
number is 2. Then the covering number is

(@) 4 (b) 2
(c 6 d 3

Cq -ar Smamdlen oiere]

(=) 2 (<) 4
(@) 6 (/) 8
Girth of Cy 1s

(a 2 (b) 4
(0 6 (d 8

G o AsrBss awiy aaild w(G) =
(= 0
(<) 2
@ 1

() Garhsafler cramentsana
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If G is a connected graph then w(G) =

@ o0 (b) 2

© 1 (d) number of edges

10 yereflser Qamam_ @ wrsdear Carpsaer
eSS

(=) 10 (<) 11

@) 9 () B

Number of edges of a tree of order 10 is

(a) 10 () 11

(© 9 d 5

THS Cahmid lq- 7 &) 6ot Cahmsans o
cuellan L& &S ?

(@) QauCe GCsmmd (<) ulefer CabHmLd
(@) enmbléoLer Caomd (F)  FeuLmed Cammid
Which theorem is stronger than Dirac’s theorem?
(a) Cayley theorem

(b) Euler’s theorem

(c) Hamilton’s theorem

(d) Chvatal’s theorem
Page3 Code No.: 20580 B



7.

r wstisar Qaran_  epsQeirm (p,q) QsTHSS
serauanyuilen GaphsLLl s Carhsafler eramentsams

(<A) ﬁ (<=4) 2
2 =) 73
(&) 3p+6 () p-1

In any connected plane (p, q) graph with r faces,
the minimum number of edges is

3r 2r
(a) E (b) ?
(¢ 3p+6 d p-1

Gophs ULgD 2 ydalsamens Osmam wryb T-e6r
GLI GUOTGOOT  GT GoT

(<) 1 (=) 2

@ 0 (FF) 3

The chromatic number of a tree T with atleast 2
points is

(@ 1 b 2
(¢ 0 d 3

G o (p.q) awry wppn f(G, A)=4 +s47+...
aratled 7, s perpGw

(=) b, q (=) q,p
@) q,-p (FF)  p,—q
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10.

11.

If Gis a (p,q) graph and f(G, A)=A +s2 " +....

then r, s are respectively

@ p.q (b) ¢, p

© ¢-p d p-q

@O Josai@rdd

(@) Zd*'(v)=2d (v)=q (=) Zd'(v)=2q

@) Zd (v)=2q ()  @eeu ggiildene
In a digraph,

(@ =d'(v)=2d (v)=¢ b) =Zd'(v)=2q

(c) Zd_(v) =2q (d) None of these

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@) efler smiy yeraflsailen Ligeu UTHSTESEGMD
eTa 16 mics.

Prove that isomorphism preserves the degree

of vertices.

Or
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13.

(=)

(=)

(=)

(=)

albeum@m eueyyb Geul (D eueIL  6Ter
Hlep Q.

Prove that every graph is an intersection
graph.

P= (6, 6,5, 4,3, 3, 1) ererm  UlgE  Csmi
cuenry QST e eTar ST (hs.
Show that the partition P = (6, 6,5, 4, 3, 3, 1)
is not graphical.

Or

eTh @ U—U BL WD @(F U—V LTSS
Q& mesigm&@h erer BHlemldl.

Show that any w—-v walk contains a u—v

path.

auengy  G-er @@ (pearliydtails@d  ULig

GdDHS LILFD Qe erafled ibF uenTL| e (b
sHen 261 L SSHEBEGD e ST (Hs.

If G is a graph in which the degree of every
vertex 1s atleast two then show that G

contains a cycle.

Or
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14.

15.

(<)

(=)

(=)

26 wrsdd by Q6 Yarels@nss
@aLCuyb «Cr em umms @ MHEGL e
HlemLal.

Prove that in a tree, between any two points
there is a unique path.

@aldeurm  UaTWPsSSHGD  GodDHS ULFD
@uarh  amsar @Gy  crawanilEamaulievmen
Carhsmer eraameuiled GETamg HE@LD — erer

HlemLal.

Prove that every polyhedron has atleast two
faces with the same number of edges on the
boundary.

Or
uileotler Lerips GSHrsms gl Hlmieys.

State and prove Euler’s polyhedron formula.

cuETWIm :
@) Sens per
(1) g Cmmg
(i11) Sewg cuanrL.
Define :
(1) Directed walk
(11) Degree pair
(i11)) Digraph.
Or
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(<) A' =3P +3F earug apsQeunm cuamnEn
cuewmemr  LOQIMILILEG  Camepeuwns  @(HEs
PTGl eTerrd ST (Hs.

Show that A'-32+34% cannot be the

chromatic polynomial of any graph.
PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (@) G 6 (p,¢) oy wvpod G, @@
(Ps» 22) auengy  erafled Gy +G,  ereTLg

(p1 + Dy, @1 T Q4 +p1p2) eueprL  LDHMILD
G, XG, eremug (p1p2’ q,0; +p2q1) @IEML| erem
HlemLal.

If G, is a (p;, q,) and G, is a (p,, g;) graph
then  prove  that G, +G, is a
(b, + Pys @, +q, + p,p,) graph and G, xG, is
a (ppy, q1Py + P2gy) graph.

Or

(<)) p-LeTaflsameru|enwigb P&CHTERTEISET
Qévensgimer cuayL&efe, BrEu
2

Carhaafler eraranilsama {%} erau mlemLal.
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17.

Prove that the maximum number of lines
among all p-point graphs with no triangles is

p?

{T} .

eI @rlenL LiLen GT GBoT G GWoT
p-12d,2d,>...2d, eaP®mSSLTM P
ugdsernsl Gflss P = (dl, dy, ..., dp) GTEILD
Giloy  em  ewery  GALUTE  @HES
Coemauwimeng) b Cungjrer Hlub s em e
eresrenT(ol euenfl e

d-1

P! :[dz—l, d3—1,....d1+1,....,dpJ GTEILd
Aoy esenyy @ildiuns @ p&sGeuaT®b  erer
HlemLal.

Prove that a partition P = (dl, dy, ..., d,

)of

even number iInto p parts with
p-12d,2d,>...2d, 1is graphical iff the

modified partition
d-1
P! :£d2—1, dy—1,.... . ...,dpJ is
d, +1
graphical.
Or
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(=)

(=)

(=)

GdpHs ULgFDd @@ Yearaflsamerwenw euenyL
G @m Qmemn euemrurs @ mss Csameuwmer
wHmid  Curgiorer  Hlubseaner ererartleuee
G  ADATSF  FHMSE@HD @l UL
porsle> Qs aar fipieys.

Prove that a graph G with atleast two points
is bipartite iff all its cycles are of even
length.

Socirger  eery @@ CansldCLmeflwerr
GUANTL| AeDa eTer Hlmies.

Show that the Petersen graph is

non-hamiltonian.

Or

@m Csrhss ey G-uléd &Cp o drerancy

RemI&CaTeTm FoWMaONaemel eTer Hlemdl :
@ G em uiGaRwer cuamrLy.

(i) G-er geuGeumm Leaflyd @rlenL LiLien
LI WL WIg).

(i) G-er Carpsefler sa@md  &OHSETTS

GA&SLILL Sniq UG
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19.

(=)

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

(1) Gis Eulerian.
(11) Every point of G has even degree.

(111) The set of edges of G can be partitioned
into cycles.

W Ky opmd Kz du euegyser
SETEUEMTL|EHET D eTar Hlmie|s.

(i) G @ wsCsrammsdr @dons sTHSS
(p, CI) sereuenyL OMID p=3  erefled
q<2p-4 ear Hlemd.

(1)  Prove that the graphs K; and K;; are
not planar.

(i) If G is a plane connected (p, q) graph
without triangles and p >3 then prove
that ¢ <2p—-4.

Or

7K )={" "eC sd@puu@L crain(n # 1)
Vo n-L ngm @l el iuemL aer

eran blemLdl.

n if nisodd (n#1)

Prove that y'(K, )= .
n—-11if nis even
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(=)

f(G, 1)-ar Gemsmsefar @G wrd b
<@wynd eer Hesd. Coab G em (p,q)
auany erafled AP -air Gasd —q erer Hlemal.

Prove that the coefficients of f(G, 1) are
alternate in sign. Also prove that if G is a

( ,q) graph then the coefficient of A7 is
— q .

Or

R ageupn Sos eary D uleSiwer
Sengeueanyuns [OIGEETS Coemaeuwimeng)b
Cungibrergiorer  Blubsener  erenerbleleila
ealleur Letatlufler sliligquid Lmriligu|b
g erar Hlmes.

Prove that a weak diagraph D is Eulerian iff
every point of D has equal in-degree and
out-degree.
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