[bookmark: _GoBack]MATHEMATICS - GEOMETRY
Topic:wh what is topological space? 2 pages.
Answer .
A topological space is a fundamental concept in mathematics , specifically in the field of topology. It provides a framework for studying the properties of spaces, such as continuity, convergence and connectedness, without relying on the notion of distance or measurement.
To understand what topological space is, lets start with the basic idea of the set . In mathematics, a set is a collection of distinct objects, which can be anything from numbers to shapes to abstract concepts. For example, the set of all integers is a well-known set .
Now, imagine we have a set and we want to define a notion of  "closeness '' or "nearness " between its elements . In a topological space we do this by specifying a collection of subsets of a set , called open sets , which satisfy certain properties.
Formally, a topological space is denoted as a pair ( X, T ),where X is a set, and  T is a collection of subsets of X referred to as topology on X . The key elements of the topology are open sets, which must adhere to specific conditions :
1. The empty set and the entire space: both the empty set and the entire space X must be considered open sets.
2. Finite intersection:th the intersection of any finite number of open sets should also be an open set.
3. Arbitrary Union: the union of any collection of open sets must be an open set .
Once we have defined collection of open sets,we can define a topology on the set . A topology is simply a collection of open sets that satisfy the properties mentioned above. It provides a way to describe the structure of the space without explicitly defining a metric or distance function.
With the concept of topology, we can now study various properties of the space. For example we can define continuous functions between topological spaces , which preserve the notion of closeness. We can also study convergence of sequences and continuity of functions within the framework of topological spaces.
It is important to note that different sets can have different topologies, leading to different notions of closeness. For example the real numbers can have the standard topology, but they can also  have other topologies, such as the discrete topology or the lower limit topology.
The notion of homeomorphism is introduced, stating that two spaces are considered homeomorphic if there exists a continuous bijection between them, with its inverse also being continuous. Homeomorphism preserves the topological structure of a space, indicating that any property defined using open sets remains unchanged under such a transformation.
Applications of topological spaces extend across various branches of mathematics including analysis, algebraic topology, differential geometry and mathematical physics . By offering a more abstract and general approach to studying the structure and properties of spaces, topological spaces enhance the understanding of mathematical concepts beyond specific geometric and metric properties.
In summary, topological space is a mathematical structure that provides a framework for studying the properties of spaces without relying on distance or measurement. It is defined by collection of open sets that satisfy certain properties and it allows us to Study concepts such as continuity, convergence and connectedness.
