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Part A

Answer any five questions.
Each question has weight 1.

Why Urysohn characterisation of normality theorem is remarkable ?
Define T, spaces. When they are Tychonoff ? Explain.

Explain : Coproduct and its summands.

. What do you meraniby “Fiitef vas‘sociat;ed'with anet’? : L e RN zi

Explain the notion of sub bases for filters.

1

2

3

4. Define cantor discontinuum.

6

7. State four eqmvalent condltlon foraT; topolog1ca1 space X to be countably compact.
8

State two results about compactness that continue to hold for countable compactness.

(5x1=5)
Part B
‘ Answer any five questions.
Each questions has weight 2.

Let C; be a closed subset of a space X; for i €I show that [ C;is a closed subset of I1 Xi wr.to
iel iel,

product topology.

10. Justify the terms ‘box’ and ‘wall’ geometrically for products of copies of the red-line

11. Characterise evaluation functions.

12. Prove A topplogical space is compact iff every ultfaﬁlter in it is convergent.
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Let X be a set and Y be any singleton set. Prove that J is an ultrafilter on X iff there exists

o~ — 1
function 0: P (X) = P (Y) preserving intersections and complements such that 3=0"" ({Y}).

Explain :
(i) Filterbase. . (ii) J-neighbourhood filter.
(iii) Cluster point of a filter. (iv) Image filter.

(v) Sub-filter.

Prove that every locally compact Hausdorff space is regular. Explain that it is not the best possible
result.

Explam Sequential compactness is not a productive property but it is finitely productive.
(5 x 2=10)
Part C

Answer any three questions.
Each question has weight 5.

State and prove Tietze characterisation of normality theorem.

Characterise (a) Completely regular topologlcal space ; (b) Regular topological product ; and
(c) One-to-one evaluatlon functlon :

State and prove Urysohn metnsatlon theorem
(a) Characterise continuity in terms of convergence of filters.
(b) Charactense convergence of filters in topolog1ca1 products
Establish : There is a canonical way of :

(a) Passing from nets to filters and vice-versa.

(b)  Bring out the relationship between filter and ultra filter.

Prove ;

(a) Local compactness is preserved under continuous, open functions and that it is a weakly
hereditary property. .

(b)

One-point compactification of a space is Hausdorff iff th i : 5
e space is local
Hausdorff, P cally compact and

(Bx5=15)
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