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I Semesler M.sc. Degree (CBSS-Reg./Sup./lmp.)

Examination. October - 2019
(2017 Admn. Onwarcls)

MATHEMATICS
MATtC04 : BASIC TOPOLOGY

Time : 3 Hours Max, lvarks : 80
lnstructionsl

Answer any Four queslions from Pan-A, Each questjon carrles 4 marks

Answer any Four qLreslons lrom Part-B !'vihoul omitling any unit. Each
quesuon car es 16 rnarks

PABT-A

1, Give an exarnple of a sei X and topologiesTr and Tron X such lhal

4!!i ls not a topology of X.

2. Consider x{ wilh lhe usual r.elric and Q wiih the subspace nretrlc. ls, O
ol the I rsi calegory? Why?

3. Prove rhat ihe firsl couniability axiom s a heredllary propelry.

4. Lel D be the usla ropology on ]f,. Descrlbe the weak topology on R
lnduced by lhe luncuon i rk + (R,u) deflned by l(x)= x.

5. Prove that the closed inlerva [0, 1] has lhe iixed poinl properly.

6, E ove -dl corli_LoLs -rdga ol a pdll wse correc eo spJca ir Ddrh

wse connected.

PART.B

Unit-l

7. a) Defife a slbbasis for a lopology on a sel X. lllustrate wilh an
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12)

thal there isa unique
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b)

c)

8. a)

9. a)

Let X b-A a set and 4
X=U{s:se4).Prove
4 is a subbasis torT.

subsets ol X such lhai

lopology Ton X such thai

i) First countable space

ii) Second countable space

iii) Prove lhai every second counlable space is firsl counlable ls
the convers€ lrue? Justify your answer

Lei A be a subsel ot a lopologlcal space (X, T) and lel x € x Prove

lhal x € A if and only il every neighborhood ol x has a non emply

inrersection with A. Also pto\le ihal A= A'JA'
b) Lel A,B be subsets oi a topoogical space (XT) prove lhat

in(A)uin(B)c in(A u B) and showbyan examplethatequallb/ need

,XJ. F ndihe

is a Cauchy

Ler x = {1,2,3,a,5J and r= {d, {11,{3,4},{r,3,4J,{2,3'4,5}
closed subsets ol with respecl lo T.

Prove lhai every convergenl seqLrence in a melric space

Lel {X,d)be acomplele meiic space and let A be subsel

subspace metric p. Prove thal (A,p) is complele il and
b)

c) Let (x r) and (Y',')

(x,r)

(x.) rn

ro f(x),

be lopo og ca spaces. Deflne aconljnuousiunciion

is iirsl counlable and for each x € X and each

x such thal x,+x, the sequerce

then prove that i is conlinuous.

(r(^" ))
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Unil-ll

Lel (A,Ir) be a subspace ot a topoogicat space (X,r). prove ihat

a subsel C ol A is ctos€d in (A,Ir) if and onty ii lhere ts a ctosed

subser D ol (X,r) such lhal C = A^D _

Prove or disprove : Separability is a herediiary properly.
Deiine an enibeddlng one topological space in anolher topotog cat
space and show lhat R wilh usuat lopotogy can be embedded in

R, wilh the usual lopology

Deline the product space oi two topotogicat spaces (X,I) and

(y,I,). Let (X,,4) and (x,,4) be metric spaces, tor each i = 1,2,

Let TLbe lhe topology on \generared by d,. Prove lhal lhe produci
lopology ar X = Xjt X, is same as the iopology on X generaled
by ihe producl mevic.

Let (x,r),(I,q) and (%,,,) be iopologicat spaces and sl

\: X +y1 and f, :X -+ y? be functions , and deitne f: X -+ )i x y,

lv r(x) = (aG),r, (x)) Prove thar i is coniinuous if and onry if J, and

Lel l{,\,./ ,:o. j? be ar i"oeled'amry ot roootogica spaces

and lor each a in ^ let (4,rr.) be a subspace of (X.,4). prove

lhai lhe producl lopology on ,tr,4 i" same as lhe subspace

topology on lI4. deiermined by the product topology on 
"11.X..

tet llX,,f"):a. t,j be a family or ropotogicat spaces and tel

X="f^ X.. Provs lhai the product space (X,f) is second couniabte il

and only ii (X",4) is second counlabteJora I d € 
^ 

and L is the lrivial
iopology for all but a counlable number of a.

b)

c)

10. a)

1l a)

12. a)

b)

b)
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13. a) Let (X,I) be a lopoogical space and lei AqX Prove that the

fo Lowing condllions are eq!ivalent

i) The subspace (A,I,) ls connecled

ii) The set A cannot be expressed as ihe unlon oi two non empty

sels lhal are separaied in x

lll) There do not exisl U,y€f such ihal U-A+d'
V 

^ 
A = d, U 

^V ^A- d and AcUwV

b) Let T be the usla topologv on x Prove that (R,r) ls connecied

14. a) Delne a sir.pe chain in a topological space (x,f) and a covering

ol X. Let (X,r) be a connected space' lel O be an open cover oi X

and et a,b be dislincl polnts oi X Prove lhal lhere ls a slmple chain

consisung ol mernbers ol O lhat connecls a and b'

o, DelrrF d pall_wse o lecled \oace r d s'row rl^al l'le opoogsis
< n. .Lrtue is not oalhwise conn€cled

15. a' De 're a locallv co'rrpc'ed cpa'6 P'ov' llar a looolooi_a soa ' '
ntu v !-onne.Ied Id dor/ !eoc- 

'oapolar1orea 
l open ser F

ope'r

b/ W1" is a loooog' a spa^e sa o Io be

i) Tolallydisconnecled

ii) 0'dimensiona

lii) a Td_ Space?

c) Prove that every o_dimensiona I-'Space is lota y disconfecled


