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PAFT A

Answer any tout qleslions irom this Parl Each question carres 4 marks

1. Give an example oi a bounded melrc spa.e thal s not cornpact Jusilly yolr

2. s a compacl subset of a lopolog cal space necessarilv closed ? Jusutv von

3. Prove lhal every s!bsPace of a T2_space ls a T, space

4 Let x ={r, 2 3) and :-'= 10, {11, {21 {1. 2}, X} Delerm ne whether (x, .;r) s a

5 Show thal there is a homornorphism h ::. '(1,r)
6 Slrow lhal rea lineLt\tlhusua Iopoogy scontraclble (4xa=16)

PART B

Answe. any lour quesuons lrom ihls parl wlholl omitung 01 any Unil Each
question carries 16 ma s

l]N T !

) Bolzano'Weierslrass ProPerty
) Countable comPactness

iii) Ij-space

b) Let(X, :i) be a Tr'spac€ Prove thal X s coirntablv compacl iT and on v i it

has the Bozano Wejerslrass propedy
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I a) Prove lhal a lopo ogicai space (X, r) Ls compacl ii and on y i every iamily
oj closed s!bsets ol X wtlr lhe ilf te nlersection property has a nonemply

b) Prove thar the prodlct of any i nlte n!mber of compad spaces s compacl

9 a) Define a oca y compact space. Show thal the real ne wilh !s!a topoloqy
s oca y.ompacl but nol compact

b) Prove ihat every cosed s!bspace or a ioca y compact Halsdorrr space s
locally compact

c) Show lhal the conl.!o!s malJe ol a ocally compa.l spa.e need .ol be
locally compact

UNIT
ro. a) Let(X t) be a lopo ogical space Provethal(x ,)isaTr'spaceiiandoiv

lior€achxEX {x} s closed.

o. le, b"" --r orotoog l ,d *"- " " fl
Prove thal lX, t) s req! ar 1 and on y i (X,,. ',.) is regular for each d . \

ll c I.r. 04o\p oo4dj .-dr- o" l4odd.ropooo o. Dop
tlrat (X ') is a nonna space

b) ProvelhalaT, space s comp etely normalirand on y llevel' subspac-" oi

12 a) Prove thal every s€cond countab e space s L nde oi. Show by an examp e
lhal a Lirdeol spa,re nee.l nol be second.o!nlable

b) Prove lhal every regu ar Li.de ol space s norma

UN]T

13 a) Stale (fo proof) Urysohn s lemma Dedlce lhat every normal space is
complete y reg! ar.

b) Prove that a T, space (x. ') is nomra ir and only t whenev€r A is a closiid
sl]bsel ol X a.d t A r [.-]. 1l is a contnlous llnction llren there s a
contnLrols llnction F:X t [-1 ]lsuch thal F A=1.

14 Stale and prove A exander srbbase theor€m

15 a) LetlX, r)and(Y i) be lopo og cal spaces Prove thal lhe ealionberig
homoloplc s an equvalence relalon on lhe colecton C(X, Y) oi a]
contrn!c!s lunctiors thatmapx nlo Y.

b) Lel(x, r)lre a lopoogicalspace e1x0:Xand eltol,tltl trl erlL(x.x(])
P,ove rhat (tdl . tlil) . trl= Io I . rlFl , trl)

(ax16=6a)


