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MATlC04 : Basic Topology

I

Answe, tour ouesrbns l,om rtrii oai. e#fouFsr;on carrres a m.ns.
'Qi....-4--j5

r. Ler rx. o' oF a renhg#;,,"i'"'1]"0#* ""* n"
A={y€ x d(\. v)< 4 is a clos\ed-subiettglx.

/. Prove I al ev"-v se' o_d counlablespace:l.epa'able.'s lhe colve,se

! \PART] A

producl space. Prove lhat lhe proj-ci-on maps are conllnuous.

rrue z.rr<rtv vor answs,wirh -,ii;."15' qef,.sft
J. Lpr (A, "a) be a "-9ra( e oJ a roooros c9li.Face qe). P,ove rFar a

subsel C oiA is closed in {AJ!^l iland onlt ri drere is a closed !-bsel. 2 . rs-Ir€s'';;; ;,;;;;""4;"s,wl .1---* " -^'
'---/t!t'.-__-,,,"-**7\\-

4 ler {Xj ', and rX2.9rb€Llobblogltalsifgr€s. aid ler rxr / X2,9) be rhe

lhe producl lopology is th€ smallest lopoloqy lorwhich bolh

5. A lopo'ogca space (X. '/ s con_ecled ,l a'd only ilno none.rpty prooel

subsel olX is bolh open and closed-

(4x4=r6)
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Answer lour queslions irorn

PART, B

this pad withoul omining any Unit, Each queslion

Unil - I

7. a) Lel {tu : d e ,^i be a colreclion ollopologies on a sel x. Prove lhal

^ {ta: d€  l is a topology on X.

b) Lel x be a sei and lel I be a colleclion ol subsels ol X such lhal

X = u {S :S € .r} Prove Dal iiierc is alnique lopology ton X such lhal

-/ L a subbasrsioi a. \,'..\ 
,::,|/ 

!\ 
,/ \'' \'/

c) Let x = {1,2,3,4,5t arld {:i{{1},11I3,.9},{a 3, a),{3,5i1. Prove thar -/
is a subbasis ior a lopolggy.-b-nX,.4ls-'jlind /.

al Lel A and B be subsols ol a looolooiaal soa

i) asopen,"".@=.iF?P
trl rnl lAl - int /Bl whehaveiAcB:. . lE, ._
iii) inr (A^ B) = inr (A);tin(B)}ri

8.

'v) 
inl (A) u int (B)Ej

ii) it (X, e) is iirsicounlable and x € A, then there is a sequence ol
poinls ol A thal conveQes to x.

b) Lel (X, d) be a cornplele metric space and lel A be a subsel ol X wilh

subspace metric p = dl(Ax A). Prcve lhal (A, p) is complele il and only'it

A ls a closed subselol X.

c) Let (X, .")and fl, q.) be lopological spaces and let i:X J Y. Suppose

(X, 9) is li6l counlable and lor each x € X and each sequence (xn)

such lhal (xn) ' x, lhe sequence (l(xn)) + i(x). rhen prove that t is

flflfl r llllfi x t{ I
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b) Lel {{Xa, eJ : d c ,{} be an indexed lami y ol iirst counlable spaces and

ei X = Il x . Prove rhar (X, .7) is lirsr counlable li and only ll eo is rhe

liviallopoogy lor allbut a counlabe nLrmber oi a

4043

Unit- ll

1 0. a) Prove ihai ihe iopologlcal properlies Hausdorfi and melrizab lily are

12. a)

11. a)

b)

c)

13. a)

b)

c)

b)

and ell:XJYb€ a luncllon. Prove lhal I is conlinuous ilaidonlyit
noo I is conlinuoLrs lor each o €,^.

Unit-lll

Lel t be ihe usuallopology onlR. Prove lhai (lR, 9) is connecled.

Slate and prcve iniermediale value lheorcm.

Prove llral lhe Canlor set is lolally disconnected.
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'14.

15.

a) Prcve lhalthelixed point property is a lopological invaiant.

b) Prcve lhal lhe lopologist's sine curve is nol palhwise connecled.

a) Let l(A", gal : o € ,\] be a colleclion ol connected subspaces of a

lopological space (X, .') aid let A = ud.^ Ad. Then prove lhal

i) ll 
^" . 

^ 
A" + U then (A, 9A) is connecled.

iD ll,{=NandA ll,

b)

c) llydrsconnecled. (4x16=64)

e-/s
ani^,<4


