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M. A. (Part - I) (Mathernatics) (External)

Exarnination
May/June - 2018

Paper - 405 : Graph Theory & Discrete Structure

Time : 3 Hours]

Instructions :

(1)

flotal Marks : 100

Seal No. :

(2)

(3)

(4)

I A$cnptrnyITYE 20

l. lftlp lnterscctim of two patrs is a disconnccted graPh then prol that thc
union of ttrGe two pettrs has at lcast one circulL

2. ProvG that a simple graph with n rrcrdcas and k compon€nts can have at most
(n- kXn*+{/2 cdps.

3. Prove that an anffnfte Eraph IlBr frr{te number of edgec must harr! lrfrnlte
rrumbcr of isolad vcrdccs.

+ Pro,G that a connGd Sraph G rcmains onncctad after removirE an cdge e
from G ifr e' is in sorne drcuit in G.

5. Prove ttet evry flnite lattica is complete.

5. Disorss dock dgebra.

7. Prov! $at 1 ls thc oov comCemcrt of 0 ln a l.ttce'

2 (r) Pro: tfrat a given conncctcd graPh G l5 an Eulcr Sraph tff all YerUcss of G 7

arc of evcn dcerce
(b) CorUaa tha dilities pmblem for four houses ld four utilities. Erplain and 7

discues its solutiqt.
(c) Show that tfie distarre brtrrcen verticG d a coorEcted graph is a metsic 6

OR

Attempt all questions.

Figures to the right indicate marks.

Follow the usual notations and conventions.

I

e 1r [iur'flto{l li:r.it Grtcdl ,.i r.(qr,r q\Cl.
Flllup 3trictly th. dctail6 ot aF .lgna on your.naw.r book

tGme of fre Exan natiqt:
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2 (t) Are the two graphs isomorphac? Why?

Statc and prow Eule/s formula.
Prorrc tfiet any cor, nected graph with n \r€rtices and n-1 edges is a tre€.

Prove that a danar graph may be emHded in a plane such that arry sPedfied
regim can be made tha infinite rqion.
Prm that an Euler f.ph G ls arbitr.rlh tnceaHc frorn verter v ln G lff 4Ery
circuit in G co.itains v.
Pmvc that in a corrrectrd Eraph G, a vrrtcx v is a qrt-verte! iff thcr.
cxist at least txo edSes x and y lnddcnt on v sudt that no drcnit in

G indudes bodr r and Y.

OR
ln a given connected wcighd graph Q suppose tltre erists an Gd3e er whosr
weisht k smdlcr than that of arry oftcr in G. provc that errery srrort6t spannirrg

bee in G must coartalrE er.

lltlhat is tlrc maximum pos-sible height of an n-vertcx blnary tree?

Prove that Kurato*s5's second graph is nondanar.

4 (r)
o)

tet S = {c, D, c} then prow that < p(S),u> ad < p(S),n> are monoids. 7
Prove that thc dircct product of t o commutativa semigroups Is a commutat-ve 7
serntroup.
For tre sct of nahlrC numbers IV, prorrc thC < iI, +> is a sernigroup. ls ttrc set 6
odd nor}{lcgadre intcgeG form a sub6€m3,roup ior < Ill, *>? Justsfy your

an$fler.

(c)

OR

ProrB th.t, no el€ment of y' b irncruba€, @ tra cmtry strlng.
PrwG tgt < Zrr, +,"> .rd < Z; O' > are lsomo0l{c
Statc and Fove the Fermds tlreorem.
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Stata ard prove the dt'strihtire inequality for a hice.
Any .ntirbm rrhidr is > a rrust appcar in the mcct rcpresentedon of the
€lcrncat c.
Prore th* evcry dlain is e dlsl hrure lattic..

on
Slrory tlret in a complemcnttd dlstrihrdve latica,

a 3 b e at b, = 0 cr c,OD = I e b' < d
ProG thet fo. any magiry frorn a Eoolcan d3cbra whidt preserret the
operaion r and (E, the imaSe s€t is.lio e 8@l€.n .lg€bra.
Explain the C[rine lrcdrrsl.y ahorit]m to manifiize a Boolean fuircdon.
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