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APRIL 2021 72094/ TEM6B

Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)

Answer any TEN questions.

1.  Define a regular graph. Give an example.
RUEE CamiG@mae euamrunss @ 2 ST
S(Hs.

2.  If G, and G, are graphs define G,[G,].
G . G GCsripmssdar eafleo G[G,]-ameu
U QFlis.

3.  Define the adjacency matrix of G.
G e CamHmellen Siamend Sanflenws euepyuim.

4.  Draw a graph having a cut vertex but no cut edge.

Qeul(h 288 2aLwgb el efaflby @aoors
@ Caml(H(mame cUamTs.

5.  Define an n—connected graph.

N—-0srhss Carl @ maer auamyuemn CFuis.



10.

If m#n prove that K is non-Hamiltonian.

n

m#n eafléed K, apmfleoCLralue < erars
Boiays.

If G is Hamiltonian, then show that for every
non-empty  proper subset S of V(G),

W(G-9)<|9.

Gapmbléorer Casm @@ erafler, S eramm V(G)en

QeupHmISSEMTOOE TS (LPEDHUITET 2 | Geurld

paQaradn@n W(G-S)<|Y aar fipeys.

Prove that every non-trivial tree G has atleast 2
vertices of degree 1.

eaCeur@m Gseafleupp wrbd G-y  2-@Eug

QareamrL o FSlasmer C&mearTiq(héELWD 6Tam Hlmies.

Prove that every connected graph has a spanning
tree.

padeurm  @earhs  CarlH@melb  jermeliw
re|Heaeusd LTy (HSEGW eTard & (hs.

Prove that K, ; is a non-planar graph.

K;seramugl @m ser Caml ((meuns ienwing erer
Blemial.
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11.

12.

13.

14.

15.

Define directed graph.

Sang Cal_(h(meneu auanyumI.

Give an example of tournament.

Curiy CarHmallh@ @ 2gmyard Csmp.
PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Prove that every graph is an intersection graph.
ealCeurm Camp@meybd el & CamH\mGou erems
ST (h&.

If G is a (p.,q) graphs and G, is a
(p,,d,) graph prove that G +G, is

(p1 +P,, G +0,+ P pz) graph.

G,, G, ereriar L JIE (P, 0. (P, @)
Car_(h(pésar ererfled G, +G, GTETLIG)
(P +P,, 4 +0,+ P P,) Camipim erams sm(Hs.

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

@0 g peLwld ghon Barepdrar sHm 2 6Tl
erar Hlmieys.
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16.

17.

18.

19.

Prove that if G is not connected then G is

connected.

G GsrhssiiuLng Carl @ erefled G QsThss

Cam(\(m erand sm_(Hs.

Define the closure of the graph G and prove that

it 1s well defined.

G -ereiip Carimedlen eLmet auamrweamn GFuig)
SIgl BENE UMTUNISSILL LG eTare|b Hlmie|s.

If G is a connected plane graph having V, E and
F as the sets of vertices, edges and faces

respectively then prove that [\/| - |E| + |F| =2.

V,E. F GTETLIGHT G ety QsTHES  Ser
Carlhmetler o &élger, oflaflbygser, (pomisarter

SETEIGET 6Te0fl6d [\/|—|E|+|F| =2 aad &_(Ha.

Define reachability matrix and distance matrix of
a digraph.

@m dHos CariHmeysE, LD il wHmb
Csrenevey gy sjamflenw euenywm.
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20.

21.

22.

23.

PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

(a) Prove that Zdeg\/i =2q for any graph G.

(b) Show that 5S2?qSA,
(<) epsCeunm Casrihi G -&@b Zdeg\/i =20

eraur [lemLdl.

(<) O< 29 <A aars sTU_(HS.
p

Prove that for any graph G, K<A<6.

gCsayd @ Car @ G, K<A< erar flpieys.

State and prove Dirac theorem.

Lyé Cappsas sl Hlend.

Let G be a (p, ) graph. Show that the following
statements are equivalent.

(a) G isa tree.

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

(0 Gisconnected and p=q+1.
(d G isacyclicand p=q+1.
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24.

Gem (P, d) Carpm aald Epssramid Fnbhniser

FLOMESTDTATENE GTaT M6 s.

(=) G @@ wrb

(<) G ulgyerer erhs @@ yerafasennd @GCr@wmm
urengwre wi(HiGw @aearssliLhib

@ G Gsrhssg. P=0+1

(M) G spd @ippg, P=0+1.

Show that the each vertex of a disconnected
tournament D with atleast p point (p=3) is
contained in a directed cycle of length k, for every

k,3<k<p.

(p=3) yerefllsdr GQsmer. D eramp o pdlwimer
Qarim  Gumiys  SassCari(@maler o 6rer
epaQaurm yeaeflyb K Seraparer 3SKS P gm
Sengsaphled @HEGD erar Hlmieys.
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