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PART B

A.swer any,our q!est ons from this Pan wilhoulomilti.g a.y U.il. Each queslion
car e316 marks (4t16=64)

n x s raronal) rs acounrabe

K22P1604

A.swerany lour questions trom thls Pai!. Each quesilo. cafies 4 marks. (4x4=16)

1. Prove lhal every 0 dimensiona To space is totaly dscof nected.

2. Lel X be a sel w th at least lwo frembeG a.d lel a be lhe lr v al topology on X
Then show lhal (X 7) s nol metrzable.

3 Defioe lsua lopoogy a.d lower lmittopology o. a

Lei (X I) be a lopo ogicai space, el A be a sLbsel oi X and lel 6 be a basis
tor Z Then prove lhal {B ^A: B E ll) ls a basis lorlhe slbspace iopoogy of A.

.o ?..., d r..?'o.Hd do-t\pdcFca4o 6l . oFrl.oodr 'oDo.oo\
on X = Xj x X2 Then prove thal (X 7) is a Fausdorff space

Examinewhelher R {0}wilh usla lopoooy is connecled or nol

Unil - |

7..a) Lel d be lhe usla melrc ror 1n Then show

A = {(x,, x, xi)E.i roreach =1,2..
de.sc subset ol R^

b) Prove lhar every complele metrc space s oj
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a Iopoogca space.lel (Y, d) be a metri. space,lel I: x + y
" d lo' e",I le. , .!.aolp1.4 ? . o-\p,q4.,n,o.ntv o.. ..1oovptn..ts

9. a)

8 a) Prove that a fam ty a ot subsets oi a sei X is a basis tor sohev:.. do, r i rB:8. 1.1o,2,.8 B /"-o
B /" L. r'd., BoroB B B

b) LetTard t belopoogeson asetx and el6and 6 be basesiortand7
respeclilely Then prove lhar rhe totowng condtio.s are equtvaenr

1) l_o.eachx€ x and ea.h B E U sLch thal x c B. there sa membera,.r fi,
such thal x. a'and B . B

Show lhal lhe oweFrmrt topotogy on tR is nol lhe lsualtopotoav on i.t

IP ao.d\,o d or, opotoo dt

l"Ao"" Lo.or.opotoo a.p:.(>.rt. r p,o.a{. ^.. ^
Prove urat every secofd countabte space is separabte

unir_I
10 a) Lel (XL! 4,) I d e 

^) 
be an indexed rarnily or lopotos ca spaces afd ror

a. / v \ P /o, 
-. t, 6. D.o.d ,...-F

Lo.l tbrooa, o, -, .a.i5.F4 o^Fo rd LD.oa d rooo,osr o-
I . . ^ . dd..fr ed br th6 or

b) Let {{Xd l!) :.r . ,\} be an indexed iamiy ot fusr colntabre spaces and
"r' II ordb. o do,,, l-1" ,.. oDo.ogr'o d'rb,. o,r'.D4.,rtrF.o q

11 a)-Lel (A 7A)be a subspace ota ropoloqcatspac€ lX ll. prove lhal a subset

"^ 1.-,t^ oao\,odoo r- h-ra A t)

b I r,o \ 'io oootoo: o.,. F b .r, ro, .,o
Fj ru 06. o o, o- o. op.,

I =!" , u,,""0 t Lrtr: u.,: y ts conrinlous ro. each ! . ,\ rhe. prove
that f s coftr.!ors.

'' O o "d 1
r. embe.ld n. .r - . 2



r2. a) Le1(X, t). (Yj, &r)and (Y, rr, be topological spaces and lel I
be alunclon Then prove that I is conllnuols il and only f nr

flt lt t I K22P 1604

(v):ve?;l

l5 a)

Lel (X, 1)and (X, t, be Halsdorfi spaces. aid
lopology on X = Xr r X2 Then prove that (X, t) is

Lel (xi.4)and (X, l, be toporos ca spaces, and
p,oiedon maps rhen poverhar s lni lu)ru e

s a subbasis lor the producl topology on Xr r X2.
,,1.,1";'

Unil-lll

13 a) Lel ((X". I.,) : d E 
^l 

be a corection ol lopoogica spaces, and el ? be
the prodrcl ropolosy on x = I] a.. xc. Then prove that (x t) s ocaly
connecred iand only ftoreach d,.^, (xd,7.,) s loca yconnecled andlo.
a buta iinite numberol d c ,{ (Xd, rl,) is conne.lad

b) Provetharatopologca space{X a) s oellycon.ecled l and o. y ieach
componenr ol each ope. sel isope..

c) Lel (X.I)be a lopoogcalspace and suppose X =
are nonemplysubsels thal are separaled in x.lf H is
oiX then prove thal H !A or H E B.

a) Lel {X, ,J be a lopologicarspacesa.d el AeX. The.
co.d I ons are equivalenl:
i) The subspace (A, 7A) is connected

ol a topolog ca space s palhwise

rs nol palhw se connected

ii) The set A cannol be erpressed as ihe un on ol lwo nonemply sels lhal

rii) There do nor exisr U. V E 7s!ch lhat U ri A / O \,1 

^ A, A, U ^ 
V 

^ 
A +Z

Provelhar the cosed unil inle&a lhas lhe lxed poft propeary

iel (X. I) be a lopoogi.a space and suppose X = A u B, whele A and B

are no.enrplysubselsthalareseparaled n x liH s a co..e6ted subspace
ol X. lhe. orove lhal H . A or H . B

b)

Prove lhat each palh componenl

Show llral the topologisfs sine c!ru€

Oel ne palh prodlct ol lwo palhs . a


