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Part A (Short Answer Questions)

Answer any eight quesflons.

Weight 1 each.

1. Show that every open ball is an open set in a metric space

Z. Define convergence of sequences in a topological space. Drscuss the convergence of sequence in an

indiscrete space

3. Define Product topology in finite case

4. Define neighborhood. interior and interior point'

5. Define homeomorphism from a space X to a space Y'

6. Define quotient topology and quotient space.

7. Let C be a Lindeloff subset of a space X. Prove that (l', rf a)) is Lindeloff'

g. Prove that compactness is a weakly hereditary property'

9. Define a path in topological space and hence define a path connecled space.

10. Give an example of a Hausdorff space which is not regular'

(8x 1=8 weightage)

Part B (Short EssaYlProblems)

Answer anY six quesflons'

Weight 2 each.

11. Show that on aJinite set containing n elemettts there are atmost 22"-' distivtct topologies and obtain a

sharper upper bountl./br the number of topologies on the s*me sel

+
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12. Show that second countability is a hereditary property

13. Letthefunction f : X -+Y is]- l,/ continuous'where J,llbetopologies ":]."resie,ctivelv.Thenshowthattbr

any closed sr-rbset A of r:. f -1(A) is closed inX if anr) onlv |f for all A q X' /(C) q /(A)

14. LetXhavetheweaktopologydetenninedbyafamily {fi, X -+Yili € -I} oftunctionswhereeachY; isa

topological space. r be an index set. Then shorv that for any space z 'a firnction g : z -+ xis continuous if and

onlyif foreach ie l.thecomposite fio9: Z -+ f; iscontinuous'

15. Prove that continuous image of a connected space is connected'

16. LetCisaconnectedsubsetofaspaceXandDisanysetsuchthat 
C CD C7'ProuethatDisconnected'

17. Show that comb space is connected but not locally connected

18. Suppose ), he art acunnululittn poirtt of a set A in ct T 1 sPace ' Shotv thctt et'ery neighhourhoocl oJ'1t

contains iwfittitely many points of''4
(6x2=12 weightage)

'"xff=,;;:",:J"",:i:"''
Weight 5 each.

1g. prove the three equivalent conditions for a base of a topological space

zo.Letxbeaset,g:p(x) -+p(x)aflinctionsucr.rtrrat(i)gisanexpansiveoperator"(ii)disafixedpointof6(iii)

0isidempotent(iv)0commuteswitht]niterrnions.ThenShowtlratthereexistartniquetopologyJonXsuchthatd

coincides rvith the closure operator associatetl lvith J. Conversel-v prove that every closure operator satisl'les these

proPerties (i) to (iv)'

21. 
(a) Prove that the property of being a Lindeloff space is preserved under continuous functions '

( b ) Prove that every continuous real valued function on a compact space is bounded and attains its

extrema ,

22. Explain equivalent conditions of regular space 
(2x5=10 weishtage)
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