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Topological Spaces

Topology is the generalization of the Metric Space. The word Topology is composed
of two words.

e Top means twisting instruments.

s Logy a Latin word means Analysis.

[Deﬁnition 1: Topological spaces

Suppose that X be a non-empty set and T be the collection of subsets of X, then
7 is called a topology on X if the following axioms are satisfied.

1. ¢ and X are in 7.
2. The union of the elements of any sub collection of Tisin 7.

3. The intersection of the elements of any finite sub collection of Tis in 7.

We call the set X together with topology T is a topological space and denote it
(X, T).

The subset A of X is an open subset of X if A € 7, so we can say that a topological
space together with its subsets are all open, such that X and ¢ are both open and also
the infinite union and finite intersection of open sets is also open.

Examples:

(1) Let X = {a, b, c}, and consider the collection

= {X,,{a},{b,c}}
e X and ¢ belongs to 7.

e The union of any sub collection of T belongs tor.

¢ The intersection of finite sub collection of 7 belongs to 7.
All the three axioms are satisfied, hence T is a topology on X.

(2) Let X be any set, and P(X} called the power set of X consisting of all subsets of X
is a topology on X. It is called discrete topology.

(3} The collection consisting of the set X and empty set only is also a topology on X,
it is called indiscrete topology or trivial topology.
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