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Answer all the questions. "No queries will be entertained during
the examination"
Please write all parts of each question at one place.

1. Prove that every compact Hausdorff topological space X is normal
space. [ 5 Marks]

2. Let A be either compact or sequentially compact subset of a topological
space X. Then prove that A is also count ably compact set. [5 Marks]

3. Let (X, T1) be a compact space and (Y, T2) be a Hausdorff space, and
let f : X -7 Y be a continuous function. Then show that f is closed
mapping. [ 5 Marks]

4. Let (R, D) and (R, U) be discrete and usual topological spaces, respec-
tively. Then (i) show that the function f : (R, D) -7 (R, U) defined
by f(x) = x is continuous but not open map, and (ii) show that the
function 9 : (R, U) -7 (R, D) defined by g(x) = x is open map but not
continuous map. [ 5 Marks]

5. Prove that a completely regular space is also regular space. [5 Marks]

6. Prove that product of compact topological spaces is also a compact
space. [ 10 Marks]

7. Let {(Xi, Ti) : i E N} be a collection of Hausdorff spaces and let
X = [L Xi be the product space. Then prove that X is also Hausdorff
space. [ 5 Marks]

8. Let A be a connected subset of a topological space (X, T). Then prove
that its closure, A is also connected. [ 5 Marks]

9. Let X be a connected topological space and Y be any topological space.
Let f : X -7 Y be a continuous function. Then prove that f(X) is also
connected set in Y. [5 Marks]
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