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First Semester M.Sc. Deqree (Begrsuppl"4mp ) Examination, october 2018
(2017 Admn. Onwarcls)

MATHEMATICS
MAT1C04 | Basic Topology

Time 3 Hours [4ax. [,4arks 80

PART'A

answer any lour quesiions. Each queslion caffies 4 marks

I t el x be an iniinile set and lel T = {U e P(X) : U = O or X - U is finite) Prove

lhatT is a loPoogy on X.

2 Prove lhat the ower irnit lopologv on R is slr ci v Ilner lhan ihe usuaL iopo ogv

3 Show by an example lhal separab L tv ls nol a heredilary prcperlv

4 For each n E rtr letX^={1,2landblr^belhedlscrctetopologvonX"

Lel X = I I x" Ler T be llre product lopolosv on X and U be the b;x iopolosv

on X. Showllral T; U

5. Prcve lhat tlre closed inlerual l= [0, 1]has the tixed po ni propenv

6 Showlhal lhe slbspace oJlhe rca jne (wilh lsualiopologv)consisting oithe

rational numbers is a totally disconnecled space (4x4=16)
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FART - B

Answe; any four queslions wilhoLrl omilung any Un1. Each ques|on caries

Unit _ |

7 a) Give an example ol a sel X and iopologies Tj and T, on X such lhal

T, rrT? is nol aiopology on X

b) Let X be a se1 and e1 q be a co leclion ot subseis of X slch lhal

x = u{S : S € qJ Prove thal there s a un que lopo ogy T of X st'ch lhat q

is a slbbas s lor T

c) LeiX={1,2,3,4,51,:={{ll,{1.2 3}, {2, 3, 4}, 13, 5}}. Find lhe lopolosy
generaled by i.

I a) Wirh respecllolhe colniable comp emenl iopo ogy on asel X, prove lhat

a proper subsel ol x s closed il and only il i is a countabe sei

b) Let A and B subsets ol alopologica space (X T) Provelhal

[=A,A'
ii) A is cosed i afd ony li A = A

iii) A!€-=A!8.

I a) Prove ihal every complele rnelic space s oil rsl calegory

b DFirFa opoog'dlp,opprydroporerhd,-tr1oo tr ;elopo,oocJ

Unit-ll

10 a) Lei (A, Ta) be a slbspace ol alopoloqica space (X. T) Prove ihal a subsel

C otA s closed in (A, Ta) and only ifihere s a closed subsel D of (x T)

such thal C = A. D

b) Prove rhai every slbspace of a sepa.ab e metic space ls sepaGble.

c) Slale the paslno lernma
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r r. a) Le1 {(X., T") : .1

lhat the product
prolect on map

3. K18P 1432

€ ]\) be an indexed lam y oi lopologicai spaces Prove

lopolosy is lhe weakesi lopo ogy on [IX. tor wh ch each
ns,fJ x" +x is conrinlols

b) Lel {(X,,, T,.) c € 
^) 

be an indexed lamily ol lopologica spaces and ior each
d€,\ et(A",TA,.)beasubspaceof(X",T") Prove lhal the p roducl topology

on II A. is ilre same as the slbspace lopolosy on fJA, delem ned by lhe

pro8ilci ioporosy on IIx,
1 2 a) Deflne weak iopo ogy. lt U is the uslal lopology on R, descnbe ihe weak

topolooyT on R ndLrced by llre iam y lhat conssts ony oflhe I!.c1ion
I RJ(R U)

b) Lei (X,, T" ) be an indexed fam ly ol iopolosical spaces and le1 X = Il x ,

Prove thal {X, T) is second counlable il and ony r (X., T,f=is second
counlable for allu e ,\ and T, s lhe lrivallopology ior al but a counlable

13 a)

Unit- lll

Prove thal a topologcal spac€ (X, T) is connecled if and ony i t can be
expressed asihe un on ol lwo non-ernpty sels thai are separated in x
!l T s the usuallopo ogy on R,lhen prove thai (R T) s connecled

Prove lhatlhe fixed poini properly s a iopolog calinvaranl

15

al Prove that ihe topoloq st's sine curye s .ot palhwlse connecled

b) Deflne a Locally palhwise cofnected space lf(X,T) saconnacted locaLv
pathwise connecled space,lhen prove thal (X, T) is pathwise connected

a) Deline a ocally connecled space Prove ihal a topologcalspace (X' T) !s

oca yconnecled f and on y ii each componeni oi€ach open sel is open

b) Lei {(X", T") : ( : 
^} 

be a colecion ol lopoosica spaces and T be lhe

product lopolosy on x = JIx. Lfforeachd€.\,(x.,1)slocallvconnecled
and for all bLrt a 1if le nL,'riiber oi o e 

^, 
(X., l) is connecled lhen prove

b)

thal (X I) is locally connected (ax16=64)


