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Part A
Ansteer gy five questions.
_ Each guestion carries 1 weight.
(a) Define co-countable topology. .
(b) Closure and interior of a set.
Determine the topology induced by a discrete metric on a E.E‘E.
Define quotient topalogy.
Define projection maps. Show that projections aré continuous.

(sive an example of a connected closed subset G of B2 such that RB® — C has infinitely many
components.

Define a loeally connected Bﬁa-:.e. Give an example of a space which is connected by not locally
connected.

Define Ty, T, and T, spaces.
Define a completely regular space.
(5x1=25}
Part B

Answer gny five quesiions.
Each question carries 2 welght,

Prove that if a space is socond countable then every open cover of it has a countable gubeover.

Prove that a subset of 2 topologieal space is.open ifand only ifitis a neighbourhood of each of its
points.

Prove that composition of continusus functions are vontinuous,

Prove that every continuous image of a compact space is compact,
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Show thil closure of a connected subset s connected.

Show that every quotisnt space of a locally connected space is locally connected.

Show that in a Tlausdortf space, limits of sequences are unique.

Show that regularity is a hereditary property.
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I'art C
Arsiver any three guestions.
Erch question carries b weight.
Prove that metrisability 15 a hereditary property,
Find out fonee subsels of diserets, indizcrete and co-finite spaces,
Trove that for a subset A of X, int (A1 =X —(X - A}
Prove that in the cage of finite produets, the product topology is the weak topelogy determined
Ly the projection Tuaetions.

Prove that every continuous real valued function on a eompact space is bounded and attains
1ts exirema.
Let X snd ¥ be tovologicnl spaces and 1 = X, 1 X — Y be a Tunction, suppose X iz first

countable. Prove that s continuous if and only if for every sequence {x, ] in X which converpes

o xe X, {f{xn }} converges to fix) in Y.

Let £: X 4+ Y be a function, prove that it fis continuous, then the graph G of fis homeomorphic

tn X.

Prove the following :—

{a} Components are closed sets.

(b} Any two distinet components are muotually digjeint,

(¢} Every non-empty connected subset is contained in a unique component.
(d} Every apace iz the digjoint union of ite components,

(a) Show thal every régular Lindeloff space is normal.

(b} Prove that a continwous bijection from a compact space onlo a Hausdorff space iz a
homeomorphism.

(a) Prove that a subset of R is connected if and only if it is an interval,

¥

} Prove that an open subspace of a locally connected space is locally connected.
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