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MATHEMATICS

MAT 3E 01 : GRAPH THEORY

Time : 3 Holrs L4ax. Marks : 80
lnslructions to candidate:

l) Answer any 4 questions lrom Part A. Each q ueslion caries 4 marks.
2) Answer any 4 quesions without omitting any units fiom Pad - B.

Each question caraes '16 marks.

3) Show that lhe Peterson.qraph is 4-edge chromalic.

4r ll c rs d pane graph lhen provF Il^aI )d(f) 2-

5) Prove rhar a simpe graph G is n-edge connecled ii and only ii given
any pair of dlstinct vertices U and V of G, lhen are at east n edge
disjoinl paths from U to V.

6) Lel U and V be lwo dist ncl vectrus of a graph G. Then provelhal a sei
F ol edges of G is U-V separailng if and only if every U V palh has at' leastoneedge belonqinqlo F.

PART- A

l. Answer any Four queslions. Each qlestion carries Four marks.

1) Dlaw a 4-chromalic graph coniaining no triangles.

2) Prove that a sel se v is an independeni set ol G iif \ S is a coverlng
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(8)

(8)

(8)

Answer any 4 questons wilhoul omllting any unil. Each queslion carres

UNIT - I

edge independence number and edge cover ng number
G and prove lhat if minlmum degree of G is greater than
sum ot edge coverinq number and edqe independence
equal lo the nurnber of verlkes.

a) Deline lhe
of a graph

lt.

a)

b)

minimum edge covering. (6)

b) Detine a (k, l) Ramsey graph, give one example of a Ramsay graph

and s.'owFa' (a./) f^-l-:J (s)lA t,
UNIT.II

Prove thalevery planargraph ls 5 vedex colourable.

Lelc be a non planar connecled graph lhalconlain no subdivisions of
k. or k.jand has a lew edges as possible, ihen prove lhal G is s mple

For any lwo integers k>2 and/:2 prove thai
(k,l)< (& l-1)+ (k I,l). (8)

lfc is 4-chrornatic,lhef prove lhal G conlains a subdivision ol k .(8)

lf c s a connected slmple graph and ls neilher an odd cycle nor a
compele graph lhen prove lhal x<4. (8)

h a bipaff te graph G w lh r> 0 prove ihat lhe nurnber of verlices in
a maximurn independeft sel is equal to the number ot edges in a

lll. a)

b)

b)

a) Slate and prove Eulers lo.mula lor planargraph afd deduce ihalk.. in

b) Showthat innerbridges avoid one another-

(8)

(8)
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Vll. Prove that a graph s planar if and only if il contains
or k"" lurther check k..-c is planar or not.

uNlT- lll

vlll. a) Show lhal a matchinq Il jn G is a rnaxlmum malching il and only if

G contalns no [,4 any menting pallr. (12)

b) When will you say that a graph G is faciorable give example oi a
graph G, which have 3 faclors. (4)

lx. Prove lhat a glaph G has a pedect malching ii any only it O(G - S) < lS
Ior all scv. 06)

X. a) Slate and prove the max{low-min cul Theorem (8)

b) Lel u and V be lwo veltices ol a graph G lhen prove lhat ihe
maximum number ot edge disjoint U V palhs in G equals lhe
mlnimum number oi edges is a U-V separating sel (8)
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no subdlvis ons of k5

06)


