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Part A {Short Answer Questions}

Answer any eight quesflons.

Weight 1 earh.

1. Define a nretric space on a non empty set. Give an example of a metric which is translation invariant.

2. Define a Sierpinskis space. What is its peculiarity?

3. Define subspace of a topological space. Give example ol two topologies on X such that for a subset Y of X

,the subspace topology on Y and its complemenl X-Y are the sarne.

4. Define Closed set, Clopen set and Dense set of a topological space.

5. Define neighborhood of a point and inierior point of a set.

6. Definehomeomorphism.

7 . Let X be a Lindeloff space and A be a closed subsei of X . Prove that A in its relative topology is Lindeloff.

8" LetXbeaspaceandCbeaconnectedsubsetofX.suppose 'f cAuB*l.reAanc{ Baremutuallyseparateel subsetsofX.

Provethat?ither L LHor LLr.

g. Give an example of a normal space which is not regular

16. Write down the equivalent conditions of norrnality.

18x1=8 weightage)

Part B iShort EssaylProblems)

Answer any six quesfions"

Weight 2 each

11. Show that for a second countable space every open cover of it has a countable subcover

12. Let (X,r) be a topologicalspace. ShowthatS C ris a sub baseforr if and only if S generatethe

topology r
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{{YrX) li€ r}. show tirat there exists a unique smallest topc'lo$'' 3 on X wirich makes each fi continuous'

14- Let !:x-+y beaquotientmap,wrrcrex, lraretopologicalspaces'Then pravethatasttbset A o'f Y is openinthe

quorient topoloEXt tf and only if !-r{A) is open in X'

15'Defineasecondcountablespaceandafirstcountablespace,Provetherelationbetweenthem.

16. Prove that closure of a connected subset is connected

17 . Slnw tlwt contplement af tt counrable set in * is connected

18.Gr.r.'eundestublishJburequivLtlentconditionsJbrTlspuce
16x2=12 weightagel

Part C (EssaY TYPe Questions)

Answer anY two queslions'

Weight 5 each

lg.Defineconvergenceofsequenceinatopologicalspace.HowconvergenceofSequencebehavesin
lndiscrete,DiscreteandCofinitetopologiesonasetX?

za. Let ! : x -+y beal-unction,rvhere 1rl,luetopologiesonX,Yrespectivell'"rhenprovethatthet.-crllowing

stzltemenls a:.e erluivalent.{i.} I is continuous. (ii) lbr a1l v € ?,1,J-'(y) € 3' (iii) lr.rr an}' ciosed srrbset A of 1"

"f 
-t (A) is closetl in X. {ivl for a}lA q X' r(A) qitA)'

21 . (ilLet (x,r) beatopologicsl spaceand,4beasubsetofx'ProvethatAisaLindeloff 
subsetofxif andonlyif thespace

1A,ril) is Lincleloff'

{ii) Prove that every second countable space is l-indeloff'

22,showthatquotientspaceofalocallyconnectedSpaceislocallyconnected
12x5=10 weightagel
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