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Part A {Short Answer Questions}

"Answer any eight ques&bns.

Weight 1 each.

1 . Let A an<j B Lre subsets of a space X and slrppose there exist a continuous function f lrom X to unit

interval such that llx):0 1'or all x in A and {'(x}:1 lbr all x in ts. Show that there exist disjoint open

sets t-i and V such that AcU and BcV

2. Let A be a subset of space X and f:A-+R be continuous shou. that trvc extensions of f to X agrees on

closure ofA

Explain the concept of a wall.

4. Given that each of the coordinate spaces {(Xn, ri) : i € f} is fi. Prove that their topological product is

rr7.

5. A product space is completely regular. Prove that each of its coordinate space is completely regular.

6. Dehne evaluation function of a family of fuirctions.

7. Shorv that every continuous real valued function on cor.tntably compact spce is bounded and attains its

extrerna.

8. Is sequential compactness presen,ed under coi:tinuous functions? .lustify"

9. Define a directed set. Give an example.

10. lf a net S : D -+ Xhas r € X as limitthen provethatsodoeseverysubnetof S
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Part B (Short EssaylProblems)

Anstrer a*; s;; gr;esfi+ris.

Weight 2 each.

11. Let X be a T2 space and x€X. LetF be a compact subset of X not containing x. Showthatthere exist

disioint open sets U and V in X such that x€U and FeV and hence dedr,rce that a cornpact subset in

a tr'2space is closed

12 LetAbe a closed subsetof a nornral spaceX and suppose f :A-+l-1,1] is a continuous function"

Show that there exist a continuous function p ; X-+l-1,1.] such thar F {x) = f (x )Vx€A

13. 1) Define the finite product of sets in terms of certain functions whose domain is the index set and usinq

this define the product when the index set is uncountable

2) What is the cartesian product {2} " R in R2

14. lf d is a Ti space for each i e L Prove that fln.r X, is a Tl space in the product topology

15. Obtain ,lecessary arrd sufficient condition for {he evaluation function of a famil.v of functions to be one-

to-one.

16. Prove that if Cis a locally finite fanrily andD : l)cecC. Then prove thatd : UcecC and that

{C, C e C}is locally finite.

17 - Show that a space is Hausdroff if limits of all nets in it are unique

'18. Prove that the relation homotopy between functions is an equivalence relation

l6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two quesfrbns.

Weigltt 5 each.

19. Shou,tliat every regular Second countable space is normal

ZA. lf the product space is nonempty. Prove that each co-ordinate space is embeddable in the product space.

21' (a)Prove that a topological space is completel-v reguiar if and on1-v if the famil,v of a1l

continuous real-valued functions on it distinguish points from closed sets

(b)Let {fi , X -+ Yili € f} be a famill' of fi.rnctions rvhich distinguishes points fiom closed sets in X.

Then prove that the coresponding evaluation function e : X -+ fl )i ir open rvhen regarded as a
iaI

function fiom X onto e(X).



72. \r'lhenyousaythatanetiseventuailyrnasulisetAofX.Let(D,>)isadirectedsetandEaneventual
subset of D.

(a) Show that L with restncttcn of ) rs a directed set.

{b) ProvethatanetS:D*X,whereXisatopologicaispace,convergestoxinXifftherestrrctronSlE
E ,- X converges to x in X
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