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Part A {Short Answer Questions}
' Anslver any eigltt grresfions.

Weigitt"l each.

1. What you rnean by rnetrisable topology, Give an example with justification?

2. Define a base of a topological space? Justify with example

3. Define subspace of a topological space .Hsw will you write an open set in a space using its subbase

elements?Why?

4. Le t tl. be s subset of a Topologicttl Strtace {X,3) Then Slilt* rh$r A is a clasetl set *nd is the smalle,*t t:losed subset af
X containing A.

5. llefine strong ttrpalog-v*.

6. lleJine qzx;tient nap and quotient tapologg,.

7. Define a compact subset of a topological space X and give an exarnple

8" Define connected space. if X is a connected space, prove that X cannot be written as the disjoint union of twc nonempty closed

subsets

9. Define a path,simple path,closed path in a topological space and a path connected space

1 0. Siou thnt c,*e 4' T 1 space is 711 but nol conversell;

18x1=8 weightagel

Part B {Short Essay/Problems}

Answer any six ryresfions.

Weight 2 each.

11. Prove that the collection of all open sets in a metric space form a topology on the same set

12. Show thal there exist a unrque smallest topology on a non el::pty set X containing any given famiiy ot

subsets of X
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1 3. Pror,e th:Lt a subset ol a topological space is open if and onl1, if it is n neighborhood ol each oi its pttints.

14. l-er / : X *+ Y be a f-unction, r,v'here X, Y are topological spaces.'l'hen prove that the foilor.ving stiltements are

ecluivalent(i)Jisahomeomorphisnr.(ii)/isaconliriuousbijection.ln.l/is()pen.iiiit/isabijectionandJ-1is

open.(iv; 'fherecxistafunction g:Y -+ Xsuchthat /,Er alecontinuousantl ga l: rdg and f ,g:idv

15. LetX,Ybetopological spaces,x€X.andf: X*Y alunction.supposeXisfirstcountableatxandf iscontinuous atxand{xn} is

a sequence in X .Prove that the sequence { f ( xn}i converges to f (x} in Y.

16. Let X1 , & be connected topologicaN spaces. Prove that Xr x X2 is connected

reX : /(r) : S(c) i is rlc,sa/ ir -\

18. SJrr,;r tlt{Llt!r:ulL:iit.\i is tr !rereditttt't; !:raf;erlv

16x2=12 i,veightage)

Part C {Essay Type Questions}

' Answer any twa qlestions.

Weight 5 each

19. Show that metrisabitity is a hereditary property

20. LetJ: X -+ Y be alirnction,rvhereS,I,/ betopologies onX.Yrespectiveil'andrg € X. Provethattirefbllor,ving

statenenrs are eq:;ir.alent.1i) f is co*tinuous at es, iii) the inverse image o{ everv neighborhood of f(rp) in }'is a

rrcighborhoo*iol rg inX. (iii) lt'rcrcn sul.sutA c x. 16 e Aimplies f{r*) e ftA)

21 " {a} Define Lebesgue number of a caver t! a topologi col s pace X .

fbj Stare and prove Lebesgue covering Lemma.

22. Show that localiy connectedness is a divisible property

(2x5=1 0 ureightage)
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