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Part A (Short Answer Questions)

Answer any eight questions.

Weight 1 each

1. Sholv that a continuous bijection irom a compact space onto a Hausd0rff space is a ltomeonlorphistll

2. Shor.v that ever)' compact T? space is Tt

3. Define Cartesian pror.iuct of the family of sets{ X; li € l'r

4. Distjnguish between a cube and a Hilbert cube.

5. Given a product space which is connected. Prove that each coordinate space is connecled

6. Define the tenrl ciistinguish points. Give an exarnple.

7. State a condition r-rnder rvhich a topological space is embeddable in the Hilberl cr"rbe.

8. Deline a sequentiall,v compact space. Give an example to sho'uv that compactness does not inlpi,v

sequential compactness.

9. Define cluster point of a net.

10. lf a net converges 1o a point, prove that so does every subnet of it.

Part B (Short Essay/Problems)

Answer any six quesfions.

Weight 2 each.

'1.1 81- stating L,rrysohn lemnla Shr-',r"- that r\ll T1 spaces are T;-chcnoff spaces

(8x'l :8 weightage)



]ilffiffiffiffiffiffil|111

12. Prove that

a) Not all continuous functions can be continuously extended.

b) lf A is a subset of a space X and f is a continuous real valued function on A. then any two extensions of

f agrees on the closure of A.

'1 3. For any sets Y, f ancl J , prove tnat (Yr)J : Y IxJ upto a set theoritic equivalence

14. Define productive property. Give an example of a productive propeily.

15. Explain evaiuation function. Characterise evaluation function of a family of functions.

16. Prove that a metric space is compact iff it is countably compact.

17. Showthatifeachnetinatopological space convergestoauniquepoint,thenthespaceisHausdorff

1 8 . Dc t-rne prod ucts ol tu.u paths. Shou' that the product trper;rtion t:n path s trduces a rve 11 dc tinr-d ope ration on path

homotopt c:lasses.

tAx2=i2 ereightage)

Part C (Essay Type Questions)

Ansvver any two queslrons.

Weight 5 each.

1g. SlTor:,, tiratan;-continuousreal valuedlunctiononaclosedsttllsetof anornral spacecanbe

continuously' extended to the rvhole space

20. ia) LetC beaclosedsubsetof aspaceX; loriQl.Provethat TTorrCnisaclosedsubsetoffl;.1X; withrespectto

product topology.

1b) tfX, isafispaceforeachd€l.Provethatfli.rXi isa?r spaceintheproducttopoiogy

21

(a)Let {fi : X + Ytli, i I} be af amily'. of continuous functions ri,hich distinguishes points and also

distinguishes point hom ciosed sets. Then Prol'e that the corresponding evalLtation rnap is an

embeclding olX into the product space fl Y;.
i€-f

(b)Prove that a topological space is completell'regr,rlar iland onll if the tamill, of all continuous real

val-red lirnctions on it distingr,rishes points frorn closed sets.

22. When you say that a net converges.Let X be a topoplogical space with a sub-base Sand x in X. Prove that

a net in X converges to x iff the condition in the definition of converges holds for all neighbourhoods of x

which are members of 5
'2x5=10 /verghtagel


