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1. (a) Dcfine the following ferms:
e Topology on a sct,
e Subspace of a topology,
e Basc for a topology.

Let X be a non-cmpty sct and let 7 be the family consisting of the empty set @ and
all those non-empty subsects of X, whose complements arc finite. Show that (X, 7)

is a topological spacce.

(b) Let (Y, 7y) be a subspace of a topological space (X, 7). Prove that A C Y is closed
in (Y,7y) if and only if A = FNY for some closed subset F of X in (X, 7).
(¢) Let B be a basc for a topology 7 on X and let S € X. Prove that the collection

By = {UNS:U € B} is a base for the subspace topology 74 on S,

2. Let f be a function from a topological space (X, 7x) to a topological space (Y, 7v). Prove
the following:
(a) f is continuous if and only if f~Y(() is open in X whenever (3 is open in V.
(b) f is continuous if and only if f~'(H) is closed in X' whenever H is closed in Y.

(¢) f is continuous if and only if f~}(B°) C (f~}B))°’, VB CY.



3. BExplain what is meant by the stafement that A is a compact subset of a topological space
(z‘{_. T).

Prove the following:

(a) If A is a closod subsot of a compact space (X, 7) thon A is compact,
(b) Continuous image of a compact subsct in a topological space is compact,

() If {A, : a € I and A, arc closed subscts in X} satisfics the finite intcrscction
L

property then ﬂ # & if and only if (X, 7) is compact, whore [ is an indox sct,
el

4. Defino the Frechet space (7)) and the Hausdorff space (13).

(a) Prove that every Hausdorff space is Frechot space.

Is the converse true? Justify your answer.

(b) If A be a non-cmpty proper compact subsct of a Hausdortf space then prove that 4

is closed.

(¢) If A and B arc two non-cmpty disjoint proper compact subscts of a Hausdorft space
then show that there exist two disjoint opon subscts G and H such that A CG and

B-C H,



