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1(a) Let X be a normal Space and A, B be disjoint closed sets in X, then
prove that there exists a continuous map f : X — [v/2,1/5] such that

f(A) = {v2} and f(B) = {V5}.

(b) Let X,, a € A, be a family of regular spaces. Then prove that the
product space [[ X, is regular.

2(a) Let X be a completely regular space, F' be a closed subset and K be
a compact subset of X with K N F = (). Show that there exists a
continuous map f : X — [0, 1] such that f(K) = {0} and f(F) = {1}.

(b) Let X be a normal space and A C X be closed, then prove that any
continuous map f : A — [0, 1] can be extended to a continuous map
g: X —1[0,1].

3(a) Define Stone-Cech compactification B(X) of a completely regular
space X. Prove that any Hausdorff compactification X of X to which
every continuous function of X into a compact, Hausdorff space has
an extension, is homeomorphic to 5(X).

(b) Prove Urysohn metrization theorem.

4(a) Prove that a Ts-space X is paracompact if and only if every open
covering of X has a o-locally finite open refinement.

(b) Define a paracompact space and give an example. Prove that every
paracompact, Hausdorff space is a normal space.

5(a) If every open covering of a T3 space X has locally finite closed refine-
ment, then prove that X is a paracompact space.

(b) Prove that every closed subspace of a paracompact space is paracom-
pact. Can we say that every comapct space is a paracompact space?
Justify your answer.
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6(a) Let X be a topological space and (Y, d) be a metric space then prove
that the set of all continuous functions C(X,Y) and the set of all
bounded functions B(X,Y) are closed subspaces of Y in the uniform
topology.

(b) Let X be a locally compact, Hausdorff space and C(X,Y’) have com-
pact open topology then prove that the map e : X x C(X,Y) = Y
defined by e(z, f) = f(x) is continuous.

7(a) Let X be a topological space, (Y, d) be a metric space, C(X,Y’) have
the topology of compact convergence and F C C(X,Y). If F is
equicontinuous under d and the set F, = {f(a) : f € F} has compact
closure for each a € X then prove that F is contained in a compact
subspace of C(X,Y).

(b) Let X be a topological space, (Y, d) be a metric space. If F C C(X,Y)
is totally bounded under the uniform metric corresponding to d then
prove that F is equicontinuous under d.
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