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PART A — (10 x 2 = 20 marks)

Answer ALL questions.

Show that the sum of the degree of the points of a
graph G is twice the number of lines.

e eueplar edr  oasafar  Ugsefer
gl (H5darens 24,ETE, SIS Gan (Haetien
crasranfléenauden @) (HLOLTEIE DG GTET STEwTs.

Define regular graph of degree .

I -LIg &6 GUaT6 eUEnTLID).

=1

10.

Define path.

| UNESEW QUGTLIT.

Define disconnected graph.

GenemmiiLHD QuanTUILLD euenTWIDI.
Define Hamiltonian cycle.
CanSloGLraflulien sHenm euanywimy.
Define theta graph.

EU L uenge| — euenyiif).

Define Tree.

LO[JLD GUEDTILIT.

Define radius of a tree.

(1 NSSlen pTb euenwip).
Define indegree.

2_GTLIg. QUENJWI).

Define adjacency matrix of a digraph.

 oi(hsgemer anflenw Crireuenyuiled auenruIm.
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12.

(a)

(b)

(a)

(b)

PART B — (b x 5 = 25 marks)

Answer ALL queStidns.

Show that in any group of two or more
people, there are always two with exactly the
same number of friends inside the group.

Gran(® g 25HE CopulL. 2 pridanTser
QarawrL ¢ sal L Gle), G HauHESTalS FLOLNEGT
TereniiGenauled HETUTSET GEHUUIMTSEET 6rer
Hlemsiql.

Or

Let G be a K-regular bigraph with
bipartition (V;,V,) and K >0. Prove that

Vil =[Va -

G eang K-ugssr @@mw QUEDTL| GG
(V,,V,) <@isen @@anit eraflev, (V)| =|V,|, K>0
eren fimie|s.

If §>K, then prove that Ghas a path of
length K. -
62K aafléd, G-ar urengulien pero K erans
& (Hs.

Or

If G is not connected, then prove that G is
connected.

- @aemiupn eweruLld G eflw, Goarhs

GUENTLILLD G eran hlmies.
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13.

14.

(a)

(b)

(a)

(b)

If G is a graph in which the degree of every
vertex is atleast two, then prove that G
contains a cycle.

G ey wrsHD, @eaiGeumm Ueteflufam g

@@phsulsd @Qranh eefle, G-& &PH
Bm&@Eb eren Hlmieys.
Or

Prove that a graph is hamiltonian iff its
closure C(G) is hamiltonian.

G epmfeLer euenpuns @@MBSTD, G(HHSTE
w_HGw C(G) anmOleenr euaruns @) (HeEGD
era lemdl.

Prove that every connected graph has a
spanning tree.

aalleurm Geenhs cuenyuLSHld LiFeue) FLD
o deng) eran Hlimie,s. 1

Or

Prove that every non-trivial tree G has
atleast two vertices of degree 1.

G earp wrsded, 1 ug 2w yeraflser
G@DHEULFD  @rarLreug  @@mEGL  eran
Hyeys.
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15.

16.

(a) If two digraphs are isomorphic, then prove
that the corresponding points have the same
degree pair.

Qm Slevs auenser gflamorllmhsme, eHs G H
yereflufer Lig @enewtbd, flard srmlle oigen
Wioud  yereflufler Lig  @lewewtiyb  Foth  erew
Hpeys.

Or

(b) Define isomorphism of a digraph and give
one example.

@far Crieuampeni eT(NSSHISHTL_ (N6 &(H5.
PART C — (3 x 10 = 30 marks)
Answer any THREE questions.

Let G, be a (p,,q,) graph and G, be a (p,.q,)
graph. Prove that

(@ G, +G;isa (pl + P2, q; ¥ Qs + Py Pz) graph

- (b) G,xG, isa (p,p,, q, P, +q, p,) graph.

G, em (plafh) aory, G; em (pz ,"Iz) a6y erenfle
(=) G +G, em (pl + P29 +q, + Dy pz) GUGHIFL]

(=) G, xG; @ (P1p2! 4, Py T4, pl) eUEDHL| eTeT
Hyeys.
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1.

18.

31,

For any graph G, prove that K <A< &.

G eremp a5 quenmigid, K < A < 5 eren flmeys.
Prove that the_ following statements are equivalent
for connected graph G : '

(a) G is Eulerian

() Evéry point of G has even degree

(¢) The set of edges of G can be partitioned into

cycles.

G e Gzt aemry e, Spssam_emel

@enmi&EGlsTaTm SIDTEaTENE 6TE BlXicys.
(=) G @i e eueny

(=) e@auleumm ydreflufer uigud GrienliuenL

GTwsT
(@) E(G) spmsemas saprésiiuLs saigig).
Prove that every tree has a centre consisting of
either one point or two adjacent points.
aTHs @ rSdlar mwusHQid ¢ YarellGum sdeg
B@m si@ren 1 yereflsCarm @@é@id eram Hlmieys.
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