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I\lIATHEMATICS
MATlC04 : Basic Topology

T me:3 Holrs lMar Marks:8o

lnsttuctions : 1 ) Answet any four guestians non Pa d A Each questioh

.a es 4 narks.
2) Answer any four qLestians t'tun Pa.t B Withaut

anifting any Unit Each questiancades 16natus.

PAFT A

Showlhatlhe ower I rn t toporogy on lP. s nollhe usualtopology on t].

Let x be a ser and er d be llre d screre metr c on x. show rhar (x. d) is comp eie

Lel A be a sLbsel oilhe lopo oqlcalspace (X, r) Show thal i1= iU. A U € 1) s

Let (X, 1,) and (X,, r,) be second counlabe spaces and e11b€ ihe prodlcl
lopoogy oi X = X, r X,. Showlhat (X, i)is second colnlabe
4\be.,otw,t.r D6odp.-b6.heos(,6tpopotoq]

on X ls (X.4 connected ? s irlota y disconneded ? Why ?

Prove lhal lhe closed unil nlerva has the i xed po nt property

1.

2.

3.

a) Dellre a basis ior a topoogy. Slale and prove a necessary and
condtion ior a subset ol P(x) 1o be a basisior alopology on x

b) Ler X = 11 2, 3 4 5l and er = I fl1. {i 2,3) {2.3.1}.13.51}. ts er a
lor a lopoogy r o. X ? ll so what si?

c) Prove thal every neiic space ls trsl countable.



8. a) Deiine a separable space and prove thal

b Lr,pdn6\.1pl6w.l r.ridro o a Jcpdrdb4\pqc.rtd r>ao.s6.oid
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every second cou.table spa.e is

c) Slale and prove thal pasllng lemma.

11 a) Deli.e ihe producl space oi two lopologica spaces (X,, r,) and (X, 1?)

and show Ihat d = {"i'(u), u. ' J.1r. (v): v E r,Js a subbass ror rhe
productiopoogy on X, x X?.

b) Le1 X = {1, 2, 31, Y = {4 s}, 1 = lo.{11,{1.21.x}.U=ld.{4} Y} Fnd
a slbbasis eJ lorthe producl topology on X r Y. Aso find lhe basis S lhat

Prove lhat every separab e metr c space is second countable

SIate a.d prove Baire calegorylheorem.

Ler (X, r) be a lirsi munlab e space. Let 1X"i be a sequence in X and x E X
Prcve that ix") c uslers at x rt and on y rl there s a slbsequence ol ix,)
lhat conve.ges lo x.

c) Prove that metizabi ty s a topo ogical properiy

Unil - ll

10 a) lf r is lhe usualiopo ogy o. lrrr,l nd lhe subspace topo ogy on the subset oi

b) Let (A r,.) be a s!bspace ol a topo ogical space (X, i) a.d let B be a subset
o A.oo\". cl. pLos-eo B- A.t/' sA B.*her6B'<l_a.o-trp

c)lel1x,.d,) a.d(X:,d,) bemelrcspaces, ror each =12, lelrbelhe
lopoogy on X generaled by d Prove thar lhe prodlcl lopo ogy or x = x x x:
is same as lhe topoogv o. X lreneraled by the producl melric.

a) Ler l(x,.r,):d€rJbe a ramly

lel (A. ri )be a subspace oi (x

Il A,, ts same as ttre suospace
rlo'forosy on 11x,.

oi lopologca spaces and jor each c€^,
,,r,). Prove rhal lhe producl topoloqv on
topo ogy on fl A,, 6s1s1'n16ed by lhe prodLct
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b) Lel l(x" r.): d € 
^] 

be an indeled iahiy oJ ii6tcounrabie spaces and ter

x= JIX,,. Prove thal the product space (x, t strstco!.1abe randonty

11,is the t.iviallopology lor al but a counlab e number of o.

Unit _ It

13. a) Prove lhat a lopologicalspace (X, r) ts connecled ii and onty it il cannot be
expressed as lhe union ol h4o non emply sels that a.e separaled rn x.

b) Lel r be lhe usuallopoogy on R. Show thai (114..) sconnecled.
c) Prove ihatlxed point propeiry is a topoogical nvarlanl.

i4. a) Let {(x.,. r.) : a € 
^} 

be a cot ection oi topo os cat spaces and suppose thar

'o eacr u \.r.o.-I [l] P,overd -orodrcr\pa.-,y -,

is connecled ii and o.ly ilior each a€ ^ 
(X, r,,) ls co..ected.

b) Deiine a pathwise connecled space and show thal tlre lopotogsls s ne
c0rue s.ol pathw se co.necled.

15. a) Deiine a iocaly palhwse connecled space Plovelhat aropoogicat space
is localiy pathwise con.ecred il a.d only i each path component of each
open sel is open.

b) Delne i) totaly disconnected space (ii)0 dimensionat space ( i) T. space.
c) Prove lhal every 0 dimensiona space istotaty dsconnecied


