
l ffifllfftlrLrfi flr K17P 1597

Reg. No, : .,,.,.......------''..'.--

First Semester M.Sc. Degree (Fegular) Examination, October 2017
(2017 Admission)
MATHEMATICS

MATI C04 : Baslc Topology

Time: 3 Holrs l,4ax Marks : 80

lnstructions : Answerany tou questians t'rcn Pan -A Each question ca es

4natks.
Answetany fou questions frcn Paft B withaDt onitting zny Unit

Each questian catries 16 natks

PART A

1 . L€l d be lhe discrete melic on a nonemptv sel X Find lhe lapologv on X generaied

2 When is a mel.lc space (X, d) said to be bounded ? Does boundedness depend

on llre meiric ? J usllly your answer.
.. er \- t.2.'.'- O t ' t2.31 X].\ -14 5 q^- d,rrl Y) tind'he

detining subbasis lorthe prod!cltopo ogy on X i Y
4 For each n € N, Let Xn = {1 , 2} aid let :l n be the dlscreie topology on xn Lel I

belheproducttopologyandq/betheboxlopologvon Jlx. Showlhal: +'u'

5. Let : be lhe usua topoLogy on lR Slrow that (IR I ) is connected

6. Deiine a lolal y disco. nected space Consider lRwith usual lopo ogv' ls Q with

subspace lopology lola ly disconnected ? Why ?

PABT B

Unit- I

7. a) Lel X be an i.l nite set and : = {U € i2(X):U=d orX U iscountabe}

'Prove ihai : s a iopologv on X ln case X is tinile whai is ! ?

b) Lel X = {1 2, 31. Determine whelher I = (1, 2), 12 3)) is a basis lor a

c) State and prove a necessary and suiiicient condluon lor a subsel of c2(X) to

be a basis for a topology on X p.r.o.
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b)

c)

e. a)
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8. a) Deflne a separabl€ space Give an exampeol a topo ogicaL space wlr ch s

Prove ihat every separabl€ melr c space is second coL r 

'lable
State and prove Baire category theorern

L€t (X, : )be al rslcountable space, et (x") be a seqlence n X and Let

x. X. Prove thal lx") c Lrsters al x I and onLv (lhere is a slbsequence 01

10

11.

(x,) rhatconverses ro x.

or o v r ancl , ^rD6lopooqcl'pdLe) 
orovAlnalr'\ 'Yi 'o'1llou

"rdo \ lCi a'.io "c'-b+o, , 6_l 
'sd 

oleo\uore o

(x,:).
c) Lel (x. !)be a topo ogjcal space and (Y d)beameticspac€ Letforeach

nc N,fn: X +Ybeaconlinlousfunctionsuchthal(r") cov€ragesuniiornrlv

to aJunclion l:X JY. then provelhail is conlinLro!s'

Unit-ll

al Lel A be a subsei ol a topoloq cal space (X : ) D€fine lhe subspace topologv

:r and show thai .i 
^ 

is indeed a topoloqv on A

b) G ve an examD € ol alopo oslcalspace (X, :), a subspace (A': A)oi (X,:)
and an open sel ln (A, : A)that ls not open in (X, :i)

c) Delne an embeddjnq and show that the llnclion J lR )lB'?d€lifedby
i(x) = (x, o) ror each ; e lRis an embecldins of IR n lR2 then lRand IR2 w th

lheir resPecl ve usua ioPo ogl€s

a) Lei (X. f.)and (X,, !,)be lopoloslcal spaces a'd lei (X, x X. :)be the

orod- .od e. P'o/e l-ar I e p ol"L ron' ? \ '- \ i 2\a'e
,.nr'. r.rN A,o oro.e hrl l-F proa r' lopooq/ i< lhe n"' e l lopooo/ lo

which bolh prciections are contin uo!s

b) Delnelhe produci space ol aiamiy ol lopo oglcal spaces {(X. :,') | d e \}
Prove lhat the colLeclion oi a seisolllrerorrn flU" whereu.e :,.loreach

d€ .\ and Uq = X(lora bltalinlenumberolmembersol A sabassfor

the producttopo ogy JIx.
cl Prove llrat lhe praduct space ot two Hansdorfl spaces is a Hansdofl space
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12 dr LelrC 'r ra^o(D, -,be<LospatasollhFlopoloqi'alspaleslx 
l J.d

,v.,^; "specr v"ly o:ov" thal Ihe prooucl lopology on C D dele nin'd bv

a" o 
_ 

ic cdTF os I F <uosoac' (opologv or C D oere r'neo bv Ihe

orodlcltopoloqyon X Y

b) Let {(X., :"):d€ 
^} 

be an indexed lamilv oi topoloqical spaces and let

X = fIx,. Provethallhe productspace (X, :) s second colntabe il and

onyil(Xq,:G)issecondcouniabeforal oe 
^and 

1,' s the irivial

lopo ooylorallbut acounlable number ol c

Unit-lll

I 3 a) Prove lh ai a topologica space (X' : ) is connected il and on v if no nonemplv

proper subset of x sboth open and c os€d

b) Deiine lixed poinl propertv. P rove thal ihe c osed unit nlerual [0' 1 ] has lhe

lix€d po ntproperty.

c) Lel :] be the ower lim t iopologv on lR ls (lR, :)connecled ? Prov€ your

1 4. a) Lel lx" : 
") 

: a e ,\i be a coLlecuon ol topoloq cal spaces and suppose lhal

v,O.Frx-llx" Drcle rnrrrhe prod.crspa.e /v \

is connecled ii and onlv I for each, d e ,^ (Xa, : 
") 

is connecied

b) Prove ihal the fixed poinl propedy is a iopological invariant

15. a) Deiine a palhwise connected space slrowthallhetopoogslssinecurve s

noipalhw se connected.

or Del ne a ocdllv oahwi<e conna( l4o \Doce P'otellalaloooroocar(od'F
o. u yp"r'*ie.onn"'r"O 

'la'a 
o1l) rred'h palh compone_Io'edch ooan


