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I Sen esler t!'l.sc. Desr6e (C8Sg: Beg./supple./lmp.)
Examinat'on. Oclober 2021
(2018 Admission Onwards)

l\,lATl-tE MATlcs
lvlAT1C04 : Basic ToPology

PAFT - A

Answer any io!r questions l.orn lh s Part. Each quesl o. caft es 4 marks

1 Lerx=ia b c). Grve an examp e oi a co eclio.orsobsetsorXwhch sa
lopoogy on X F!dher. give an example oJ a co eclio. of slbsets oJ X wh ch

ls.ola loooogy on X.

2 s nt (A,B) = nl (A) - ni(B) ? Jusut you answer

3 Descnbe the weak iopoogy on,'l ndlced by the lamrly ol co.stant l!ncl ons
ftom i 1o:1 where lhe co doma n has lhe usua topoloqy ? Jlstry you. answer

4 Lel (A rAlbe a subspace or (x.7) s a setopen .1A. rA)be necsssar v open
n (x. r), Jlslt you.answer

5 Prove lhal the closed unil ntetua has the lxed polnl properly

6 ls co.nectedness a heredilary propeny ? .llslily yo!r answer

PAFT B

Answer any lour qleslons from this Parl wlho!t om ltrng any I-l.il Each queston

lJnit - I

7 a) Dei.e ii. ta comp emenl topoogy on a sel x snow ihal t nile comp emenl
topo ogy s a ropo ogy o. X

b) Lelx-{a D cla.dB={{a b} {b ci X) Cai 3 be a basrs 1or a lopo oqy
on X Jlslly youl answer

c) Grye a. examp e oi a basrs B lor a space X Slrow lhal lh s B sal silos lhe
,.1:o o'd od'o oI a iob6cD
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La)

b)

c)
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Lel X be a sel and S be a colecllon oi

Prove thal lhe.e s a unique topology

ls.n wilh I .ile com plernent topo ogy a

I fl mI ffi ll

slbselssuch thalX =u{S S ES}.

t on X lorwh ch S s a sub basis.

I rsl counlable space ? Justifyyour

ea)

b)

b)

Prove lhat every second countab e space is separab ',a

Slrow lhat, i. a NaL.rsdorfi space a convergent sequence has a un que lmil.

Lel (X, d) be a rneklc space, < x" > a Cauchy sequence in X and lel

A = Ix^ : n E i\). Prove lhal A is bor.ded

Let (X z)be atopoogica space {Y, d) ametic space,l X; Ya funcuon

and ln: X r Y aconiinuous iunctiof for each n E \ sLch ihai < li >conve.ges

un ormy to l. Prove that f is continuols

Unii ll

Deline subspace topology on A, where A is a s!bsel ofa iopo og calspace

X. Show thal subspace topoogy s a topoogy on the subset A

ls separab ty a heredilary prcpedy ? Justilr your answer.

Lel (X 7 ) lYr. U1). (Yr. Ur) be lopoiogical spaces. Prove that f X r Yr x Yz

s conl nuous il and oniy il fu f is conl nuols for each = 1 , 2.

l0 a)

I 1. a) Lei (X j 11) (X, r, be lopolog cal spaces and (X jx X?. r') be the prodlct

space. show Ihai Ihe producl topoogy on x1! x' s the sma esl lopology

larwhich both lhe p.oieclions frorn the prcducl space lo llre laclor spaces,

arc.onti.Lr.rrs

b) Let {X1 dr) and (Xr. d, be melric spaces and lei X = Xrx X2 Prove lhat

. the product lopoloqy on X s sarne as lhe lopology on X ge.eraled by lhe

c) Deflne weak lopology Defin e prodLct ropo oqy ior an arb trary collecr on of

lopo oq calspaces ln lerr.rs oi weak lopoloqy
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12 a) Lel {(Xd, ra) : d : .\} be a raml y oi lopo ogicat spaces a.d
(A{. r^o) a subspace or (Xo, ra) lor each e € 

^. 
Prove rhal the producl

lopoogy on Il(. \ An is same as lhe subspace iopo ogy on n. .\ At!

delermined by the prodlcl lopo ogy oi lld.i Xd

b) Let (X. 4 be a toporogica space and el {(Xu rd)rd E tlbe a.ole.ton
ol lopologlca spaces and lel l! X ) Xtu be a continlols functio. Jor ea.h
de\. Prove thal (r r(U,) c-..\) s a basls for r f and onry ir {Jto d = \)
separales po nts f.om cosed sels

Unit Jll

13 a) Lel t(Ad rAi):uE ,\l be a co ecrio. o,conne.led subspaces or (X I )and
A= lrL \A.r r.,.\Ac=o.provelhal(A rA) s co.necled

b) Lel (X, r) be a coinected space O an ope. covei or X and a b be d sl nct
poi.ts oi X Prove rhar there is a sl.np e charn co.sist.9 ot nenrbers oi O
that.onnects a a.d b

14 a) Prove lhal a lopolo! ca space s locally palhwise connected fa.d o.V it

each path compo.enl oleach open sel s open

b) Let h : X ) Y be a homeomoehism betwee. lwo connected soaces (X il
a.d (Y. U). lf p s a clt.o nl of X prove that h(p) s a cll poinr ot Y

c) Prove that every pathw s€ con.ecled space s connected

1 5 a) Let i(Xi 7L.l : a. \) be a co ecton or lopoiog.a spaces and ler X =
wilh prodlcl lopoogy / Provelhatlhe {X r)islocalyconnected 11

rf (x,1. 7r!) s oca y con.ecled 1or ea.h u :,\ and ior a but a fin re

or d. ,\. (x,,. /r) s connected

b) Dei ne a 0 d me.slona space Prove lhal every 0 d me.slona T0

totaly d sco..ecled

n,=.x"


