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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. K; ,—@e o arer Cam(haarflen eranranflsans
(=) 7 (=) 12
@) 3 () 4

The number of edges in Kj, is

(@ 7 o) 12
() 3 (d) 4



R RUEEG auemrldled 6 =8 eafler A =

(=) 8 (=) 7

@) 9 () 16

If 6 =8 for a regular graph then A=
(a) 8 (b) 7

¢ 9 d 16

auemrey G-wler utob e  eafled  w(G-e)=

(=) w(@)-1 (=) w(@)
(@) wG)+1 (F)  2w(G)
If e is a bridge of graph G then w(G-e)=

@ w(G)-1 b)  w(G)
© w@G)+1 @ 2w(G)

C, & Qeul_(HL1 yerefsaflern eramrantseans

(o 1 (=) 0
@) 3 (r) 2
Number of cut points of C, is
(@) 1 (b)

(© 3 (d)
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aupssomer GO iger L, |V|—|E|+|F|:

(=) 2 (=) 1

@) 0 () 3
With usual notations, V|—|E|+|F|=
(@) 2 (b)

() O @ 3

T e (p, q) wiyb erafled, EpsarTL_cuDmET 6TE Seum?
(=) T @@ spapp AsTOs e

() T o0 65055 Rube ey

@) T o0 0dsr@ss aery, ¢=p-1

(r) T @@ spapp ey, ¢=p-1

If T is a (p, q) tree then which statement is false?

(a) T 1is a connected acyclic graph
(b) T 1is a connected regular graph
(¢) T 1is a connected graph, g=p-1
(d) T isan acyclic graph, g=p-1

EDSERTLUDMIET 6T 62(Th SETeUGMTL]?
(=) K, (<) K
(@) K; (m K,
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Which of the following is a planar graph?
(@ K; b) K

) K; a K,

Chromatic number of K is
(@ 2 b)) 3
© 5 @ 1

f(G )= -T2 +194% -232% +104  eafl® G-ulé
o drer Leraflsafler eresrent &ons

(=) 4 (=) 5

@) 7 () 10

If f(G,A)=21-T2+194*-234* +104 then the

number of points in G is
(a) 4 () 5
© 7 (d 10

Page4 Code No.:30580 B



10.  &psramib Hangeuariae, 2-6 2 L Lilg 6Tg)?

| 3

»
3~

(o) 1 (=) 2
@) 3 () 4
What 1s the in-degree of 2 in the following
diagraph?
! 3
R h
(@ 1 b)) 2
() 3 (d 4

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (@) epgeunm searblyly cuerdn@d 4n Sjoeg)
4n +1 yereflser o_aremen ereu HlemLdl.

Prove that any self complementary graph
has 4n or 4n +1 points.

Or
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12.

13.

(=)

G eawg (V,V,) eear Q@ Wfleysamens
Qarewr e @@man euemry wombd G e
k- i@ euary, k>0 erafled |V1|=|V2| TG

Blen.

Let G be a k—regular bipartite graph with
bipartition (V;,V,) and k>0. Prove that

asar

P=(4,44,22,2) en camry Qar_gr? b
GT@Ted P -EHTET 6(h CLUMTEILI UGN TS.
Is P=(4,4,4, 2, 2,2)a graphic sequence? If
yes then draw a graph for p.

Or
G eam aonde o2k eaail®d G-&s
k -Bemperer ep(m Litens 2 awr(h eran HlepLdl.
In a graph G, if § >k then show that G has
a path of length %.

eealCleumm wrsHem eLWSHNID em LeetlCuim
S|Dg @ erenl LeTatlaCerm @ mE@LD eTer

HlemLal.

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

Or
C(G) men@ cuanmwmissLILL L gl ere HlemLal.
Prove that C(G) is well-defined.
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14.

15.

(=)

K; -em 561 cuaniyL] jebe ereo bHlemLl.
Prove that K is non-planar.

Or
salss  (pepuiled 71— euaTenTLIL(NSSHFnlq W
eubeur cuanyybd (n—1)QsTim cuenyL crems
STL(h.

Show that every wuniquely n - colourable

graph is (n —1) connected.

@\ Hevg uanTLSH6ET FLD LIL|ENLDU|ENL WIS 6TeuTleD
@55 Letaflger oCr Ly Gsmg Clameiy mé@0
ereu HlermL4l.

If two digraphs are isomorphic then prove
that corresponding points have the same

degree pair.

Or
f(k,, )=A(A-1)(A-2)...A-n+1) Ty
Hlemi9.

Prove that
fk,, )=A2(1-1)(1-2)...(A-n+1).
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PART C — (5 X 8 = 40 marks)

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

16. (=) G eratug &Garavmsdar  @Qdors  (p, q)

2

aueTL| eTenfled q < [pj} ereu fHlermLal.

If G is a (p, q) graph without triangles then

p2
prove that g < {T}

(@)

(i)

()

(i1)

Or

@auGloum cuenrLb Gl (Wb cuenrL 6remd
FsT_(h&.

G eraug) @ (p, Q) cuenyyy erans. L(G)
@ (q, q) auemungLb eran Hlmie|s. @)niE

1 &
ar. = zdi -q.
2\ 3

Show that every graph 1is an
intersection graph.

Let G be a (p, q)graph. Prove that
L(G) 1is a (q,q;) graph where

Page8 Code No.:30580 B



17.

18.

(=)

GODHSS @) (udTafser GameawrL e euamry G
Qmem euTUTS @ (HHSTL, QMmBST WL (HGLW
SAGET  DMAEHFH SFOMISHEHD QUL Len
Bergdler Q&G erans ST (Hs.

Show that a graph G with atleast two points

1s bipartite iff all its cycles are of even
length.

Or
1) @m eepder el GQgrirgdl, Csm
QaT_ir&S @eudenm cueyuim).

i) epwrer gluihseller Ly k<A< erer
Blep 9.

(1) Define vertex connectivity and edge
connectivity of a graph.

(i1) With wusual notations, prove that
R<AL6.

@@ Qsrhss auary G <uldNueams Siewow
Caanauwimer womid Curgiorer flupgamen G -e
eeuGloum(m Lemertludlem Lilgu|lb e @rlenl Lienl
eTeuT GTan hlmi6y .

Prove that a connected graph G is Eulerian
iff every point of G has even degree.

Or
Dirac's-@ e Cohmsans g Hlmies.

State and prove Dirac's theorem.
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19.

20.

(=)

e eaamramu Camarsdear Copuribed udss
Coaneuwmar wHmid Curgiorer Hlubsamen ibs
aUETENLI 6(Th HeTHFe0 LIFl&a (piquLd ere HlemLdl.

Prove that a graph can be embedded in the

surface of a sphere iff it can be embedded in

a plane.
Or
n-1, n gn@r e umL e
eran ey s.
Show that
' n if nisodd(n=1)
n-1 if nis even

nx2 yereflgmars Qarewr o@m cuery G
ywrs @mé&s Cgepeuwner wHmb Cumglmer

Blusgsenar f(G, 1) =A(4 - )" erew HlemLal.

Prove that a graph G with n>2 points is a
tree iff f(G, A)=A1(1-1)"".

Or
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(=) @ augeupn Hens auenyy D ufeSflwer SHens
auemrUTs @ Mm&ss Csemeuwmeangid HlUbSemer
crananleuailey gpeubleumm Lemertluflenm 1&g D
LML WD FIOD 6Ta Hlmies.

Prove that a weak digraph D is Eulerian iff

every point of D has equal in-degree and
out-degree.

Page 11 Code No.: 30580 B



