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IMATHEI\4ATICS
lllAT 3E 01 | Graph Theory

PAFT A

. A.swerany 4 qlestions Each question caries 4 marks'

r) ProvethatasetS! V is an independenl sel of G fandonyii\ S sa

Deiine k.verlex co our ng and chromatic number

Every s mpe planargraph has a veriex oi degree at mosl5

A qraph G is embeddable n lhe plane il and only il il is embeddable on

5) Lel N4 be a matchlng and K be a covering such that [I = lK . The. prove

that M s a maximum malching and K isamnimrm coverng.

6) Prove lhal Let / be a leas be vedex labeling of G.ll G, conlains a perfect

matchingM'thenM'isanoplmaLmalchingolG (4x4=16)

PAFIT B

Answer any 4 questons willroul omin nc any Un t Each queston catres 16 marks:

unil - I

ll a) Prove lhal l6 > 0, (' + 0 = v

b) li G ls a connecled simple graph and
complele g.aph, ther prove tlrat x <

2)

3)

4)

.eilher.. odd cyc e nor a



K2op 11s0 llll lllllllllllll llllllll[lfi lll

Lll. a) Provethal (k, k) >2D.

b) li G is 4 chromalc, then prove lhal G contains a subdivsion ol K,.

v.) prove rhar ,tr. A . l i I-]
b) lithe odd cyces in G are palrwise inlerseciing, then prove thai r(G) < 5.

c) Forany posilve inleger k, prove thalihere exists a k chromalic graph
conlainino notrianqle.

Unit - Il

V. a) Lel ! be a vedex ol a panargraph G. Prcveihal G can be embedded n

lhe plane in such a way that ! is on lhe exter or iace ol the embedd ng.

b) Lel G be a connected qraph ihal is not an odd cyc e. Then prove that G
has a 2 - edge colour ng n wh ch boih colours are represented at each
verlex oi degree at leasl rwo

c) lfGis nonpanar, then prove llrat at least one ol H, and H, is also nonplanar.

Vl.a) Slaie and prove Eulels lormua.

b) Prove lhal every planargraph is 5 vedex coloLrrabe.

Vll. Prove thal a graph is p anar ji and on y il il conlains no subdiv sion oi K, or K."

unir-lll

Vllld) P'ove_hdr"trd(r ig rvl in C rs d rr,,nur ndkh gilandoliy rG
conta ns no l\,1 augmeniing palh

b) State and prove the N,4ax'Flow M n cliiheorem

lx. Proveihal G has a ped€cl match ng f and only ii O(G -S) < S lor al S. V.

X. Slale and prove l4ensefs lheorem. (4:16=64)


