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1- General topology, by: Willard’s. W. Addison Wesley, eading, mass, (1970). daglal) Gl

2-Topology a first course, by: Munkres. J. R. (1975).
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lectures In Topological Spaces-Mathematics

department-Fourth stage

Svllabus

1- Definitions and (Examples) of a Topological Space.

2-Types of Topological Spaces.

3-Closed subsets of atopological space. 4- Neighborhoods.
5-Closure of a Set. 6-Topologies Induced by Functions.

/-Interior of a Set, Exterior of a Set, Boundary of a Set and Cluster Points.
8-Dense Subset of the Space. 9- Dense Subset of the Space.

10- Continuous Functions.

11- Open and Closed mappings

12- Homeomorphisms.

13-Topological spaces and Hereditary Property.
14- Compactness in Topological Spaces.
15- Connectedness in Topological Spaces.

16- Separation Axioms and study relationships between them.
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Comparison of Topologies

Definition:

Let T, and T, be any two topologies for a set X # @:-
1) If every open set in T, is open set in T, then we write T, T, and say :

T, is coarser or weaker or smaller than T, or T, is finer or stronger or

longer than T;.

2) If either T, €T, or T, € T, we say that T, and T, comparable otherwise

we say not comparable.

Definition:
Let (X, T) be a topology space a subset F of X is said to be closed if the

complement F* €T

Intersection and union of open and closed set

Theorem:
1- The intersection of a finite collection of open sets is open.
2- The intersection of finite collection of open sets not necessarily open set.

3- The union of in finite the collection of open sets is open.

Theorem:
1- The union of finite collection of closed sets is closed.
2- The union of in finite collection of closed sets not necessarily closed set.

3- The intersection of in finite collection of closed sets is closed.
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Definition:

A topological space (X, T) is called door space. If every subset of X is either

open or closed.

Definition:

Let (X, T) be a topological space and let x € X. Then a subset N of X is said to
be:-

T-neighborhood or neighborhood of x if there exists open set G such that x €G

SN,

Definition:

The set of all neighborhoods of a point x € X is called the neighborhood system
of x and denoted by N,.

Definition:

Let (X, T) be a topological space. Let x € X and let N, be the T — neighborhood
system of X. Then the sub family gy of N, is called local base of x if for each N
€N, 7B €B, such that X €B €N.

Definition:

Let (X, T) be a topology space. a sub family g of T is said to be form a base for

T if for each open set G and each x €G 3 a member B in f such that X €B £G




