21.

22,

23.

24.

Let G be a connected graph with atleast three

points. Prove that the following are equivalent.

(a) @G is a block.

(b) Any two points of G lie on a common cycle.

(¢) Any point and any line of G lie on a common
cycle.

(d) Any two lines of G lie on a common cycle.

G erenugl Gophsgl apeng Lereflsamers Ganem_ g

Gam_ iy erens, 1oy meusn swTaEal Grar Hlena.

(1) G @ Csred

()G -ar gCGaab @m yeraflser GQumg sbbld
DOEGL.

(@) G-on gGs@d @@ ydell wHgw gCs@mId GO
Car(® Qurg sHHle) B HEGLD.

() G-an gGsead @ Condiser e Qung anile
Bosed -

Prove that C(G) is well defined.
C(G) pen cuemmupissiiiL g eren Hlenid,

Prove that a graph is Hamiltonian if and only if its
closure is a Hamiltonian.

om Cori@m, epmlaCraluda o5  Qoés
@misnd WG g apLd epmileGL raflLie o6
B m&E@WD ereu Hlemidl.

State and prove Chavatal theorem.
“sougras” Gappbeos e Dol
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Time : Three hours

Maximum : 75 marks
PART A — (10 X 2 = 20 marks)

Answer any TEN questions.
Define a Complete Gl:aph.
quenui; : appa@ioiirer GamHin.
Draw Petersen graph.
S Qe Gam_(H(meanau euenis.
Write Ulam’s conjecture. =
‘WeITLD’ -6t SIESES CT(LHSIS.
State Whitney's theorem.
ol _Qemuller Copmbens 6T(LHs)s.
Define : Partition.
GifleflenananiL cuaniLI).
Define : Cycle.
QUEDTWIMI : SHDI-
Define : Intersection Graph.
cuenmmy : Geu B Cam_Hm.
Define : Line Covering number.
cuenyig : GCan( e erer._ sl erewr.
Define : Cut Point.
auanmu : Geu @ yaref.



10.

s]y

12,

13.

14.

15.

16.

Define : Block.

suan : CGsm@s.

Define : Theta graph.

cuerLy : ‘S Gam G’

Define : Forest.

euanml | &I (B(m.
PART B — (5 x 5 = 25 marks)
Answer any FIVE questions.

If any graph G, prove that the number of points of
odd degree is even,

aThs h Geml@im G -ulgb, @g}@mmu Uiy Gl e

yereflsaflen eremeniisens @ enL eram aran Hlemq.
Prove that : T(G) = I'(G).

I(G) =T(Q) : eran Bem9.

Prove that a + g = p.

a+ f=p:eren Blen.

Prove that 5; graph G with p points and & S.—p—z_—]

18 connected.,

=8

whod p  yerallsst o.enul  Gam (o

G Qenentbgg) eren fhlemi . )
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17.

18.

19.

20.

Prove that every non-trivial connected graph has
atleast two points which are not cut points.

erevam SpULHD Beanss Car @ @mssaiigd, el ()
yeraflldoens — Geoonbss  @rew®  Lereflsener
Qlamamriq (H&@th eren [HlenLa. '

For any graph G, prove that k< 1 < 5.

aips e Car @ G-¥gnbk < A < & eren Hlemd.

Prove that every tree has a centre consisting of
either one point or two adjacent points.

gailleurm LremeD, @@ LTl deg G
Simarenol  yaraflsmer enwuionass  Glemam héELD

areur fHlem 9.
PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

Prove that a partition P = {dl, dg,...,dp} of an even
number in to p parts with p-1>d, 2d, >...> d, s

graphical if and only if the modified partition
p'= {d,, =hdy =0 — l,ddﬁz,...dp} is graphical.

@71 @lrlenL.  eresenes p LiGdlsarmaa
Garewr_  GOflellener P = {dl, dz,..‘,dﬂ} LoHmiLtd
p-lzd 2d,2..24d, Cam_Bmeuns BYmaa
@ mmse L {HGio, SmsE GifleSlenem

p=1{d,-1,dy~1,...d,,, ~1,d, ,,.d,} @ Com G
2B era Blemid,
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Time : Three hours Maximum : 75 marks

PART A — (10 x 2 = 20 marks)
Answer any TEN questions.

1. What is the maximum degree of any point in a
graph with p points?

p uydreflsar Qamew g cuampule e Laratluilen
sl Lig wngl?

2.  Write the adjacency matrix of the graph given
below.

CuwCa  Asr@ssuu_(Herer  cuanpiilen  jewTenL
Sjenflenil eTIpsIs. “

If G, 1s P, and G, is P, then whatis G, + G,?

G, eewg P, wppd G, eaugy P, eaflé®
G, + G, erenig, ereman?

State true or false.

Any two isomorphic graphs determine the same
partition.

2 G@TENLOILIT B{60evg) CLITEILIT 6Ta 6T (LIS,

abs @rean( eflan cuanyseEnd ey euanyLs Qs e
2 @ ILIGTID @) HEEGLD.

Define a graphical partition.

GuanLH QB TLeniy euenwig).

- Find the girth of c;.

C5 -~ @ HEDHENNES SHITCHTS.

Find all the blocks of the graph given below.

Gula Gar@ssiiul(Deer  eampber oadg
Ol&mE@LIL|SENETU{LD &Teis.
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10.

Iy

12.

13.

Find the connectivity of K

o

K, . -o1 Qar_i&fls Hanamsmss sremns.

L

. Test the validiigy of the following statement.

Every Eulerian graph is Hamiltonian.

S(pai(mLd SmHDlET 2 @TEHLOS SETELOEHWIS ST 6T,
erhg@euras < wedfluen euenyLd ammblél e cuenyLins
BméED-

Define the closure of a graph.

G euaniiiler ienL(iL| euengen GuanFwLIm.

Define a forest.

@(H ST GHl_ GuenTI).

State true or false.
Every connected graph has a spanning tree.
2 arenid Sjdeg) GlLmil erest GTpgE!sE.
ahgeurm @ami  euenmdnhELd @@ LT b
BwéELD. ‘
PART B — (5 x 5= 25 marks)
Answer any FIVE questions,
Prove that every cubic graph has an even number
of points.

eThs @ upliLg euenmYend Lareflseafien eremreantlsans
@ e Liuent cremr erer (Blpies.
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14.

16.

With usual notation prove that ' + ' = p.
aupsswre @Hlui@salle o + B = p aarHepd.
Which of the following partitions are graphical?
Wherever graphical, construct graphs .realizing
the partitions?

Spaimd Ggriiaefle) cuenyl|d CmL_faer eTenel crens

srewrs. ey Osrif erafld, =isen euenmlenend;

SHIT G,
(&) (5,5 3.8,2,2)
() 4,3,2,1,1,1).

Prove that a graph G with p points and

5(@) > P - Y Seimnnecei.

G eenugy p yeraflger GlsmenTl @h GuenyL| LOHMILD

5(G) 2 ‘U‘; g em Qsn(ss cuen e

Hmieys.
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18.

19

20.

With usual notations, prove that for any graph G,
K(G)<A(G)£6(G).

G eaam by @ eETEGID PSS
eil@sesear K (G) < 1(G) £ §(G) eran Hmyeys.

Prove that a connected graph is Eulerian if and
only if all its vertices are of even degree.

) @g,rn_n auenL] <) MuIes euanTLITS @@pg,n’eu
Gmpsra WL HCW e @edeunm qmaﬂu&lsm Llig LD

BoleLluem eram erar Hlmies.

Prove that every tree has a centre consisting of
either one point or two adjacent points.

appeun wisHaud em el iboz @
DiewenLLi LieTeilgenend QsTapt g awb B)(HEELD

eren Hlmieys.

PART C — (3 x 10 = 30 marks)
Answer any THREE questions.

Prove that the maximum number of lines among
2

all p point graphs with no triangles is {—%—J

wsGeramdaors p Ldelsmenyemw  aréen

2
auaniLsaiian SifsuL s Car(sden eramenfibme \;‘Z—j]

creny Flmieys.
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21.

22.

Prove that a partition P = (d,,d, wadly) of an
even number into D parts with
p-12d, 2d, 2--2>d, >0 is graphical if and
only if the modified partition

P’:(d2~1,d3—l,---,dd”l—l,dd1+2,‘-- d,) i8

LT
graphical.
@f @rieil uwL eaveflan ULEL(GE Gsr
P:(d]rd2'”)dp) p_12d|2d22 -deéf}

LS Cgmgrs Gmnere, @ mband W GG, wige
wrHOULIL Qgmi

Pl=(dy - Ly~ 1,.dy ~Ldy00d) 60
auanLs QST @b e Hipies.

Let G be a connected graph with atleast three

points. Then prove that the following statements
are equwalent

(@) Gisablock
(b) Any two points of G lie on a common eyele.

() Any point and any line of G lie on a common
cycle.

(d) Any two lines of G lie on a common cycle.

G aenug @eophs ULSD apenm Liarefser Qamam
Qgmi ey eafld, Spssam e e Glamerny
glomeLoneaanal eTey Hlmeys.

(=) GeomUgnsiy
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23.

24.

(=) G-én ey @ LemeflsEnd G AungéF sphdo
B(méELD. '

@) G-an by @y yaraflyd ahs GO CenGd SE
QungiF andld G maEib.

(m) G-én ey Qm Cania@nd gm Quigls snbla
. DmEED.

State and prove Chvatal's theorem.
aeLnedlen CahmEseng er(pd Hlme|s.

Let G be a (p,q) graph. Then prove that the

. following statements are equivalent.

(a) G 18 a tree

(b) Every two points of G are joined by a unique
path

() G isconnectedand p=qg+1
(d) G isacyclicand p=gq+1,

G ) (p,q) QUL crafley £Cup
Qan@ssiu (Deretency gempisClamenn FOTEIOTEN6.

eramml Himieys.

(@) G @@ wrb
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(@) G -en arps G Yeraflsianid @OF e(m Limagwimd
WL (HIELD @)enamrdsLLIL g (ma@LD

(@) G Ggri euenpursaub, p =g+ 1 GremmLh
Bmaed
(m) G sppopsraab, p = g + 1 erengid GmEEL0.
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