
Syllabus of Topology

- Basic Concepts in General Topology, Definitions and Examples for Topology.  

- Closed sets, Characterization of topological space in term of closed sets.

- Neighborhoods and their properties.

- Bases and Subbases

- First Axiom Space and Second Axiom Space.

- Operators (Interior, Exterior, Boundary, Limit point, and Closure) 

- Properties  of operators 

- Subspaces



- Connectedness, Path connected,  

- Continuity in Topological Spaces

- Homeomorphism and  Homeomorphic. 

Topological and Hereditary Property.

- Separation Axioms.

- Product Space and Quotient space.
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Example1: Let X=R, and 𝜏 = 𝐺 ⊆ 𝑅;−1 ∉ 𝐺 ∪ {𝑅}, then 

show that 𝜏 is a topology for R.

Example2: Let X=R, and 

𝜏 = 𝐺 ⊆ 𝑅; 𝑥 ∈ 𝐺 → −𝑥 ∈ 𝐺 ∪ {𝜑}
then show that 𝜏 is a topology for R.

Example3: Let X=R, and 𝜏 = 𝐺 ⊆ 𝑅; 3 ∈ 𝐺 ∪ {𝜑}, then 

show that 𝜏 is a topology for R.



Definition 2: Let X be a non-empty set and let 

𝜏1 𝑎𝑛𝑑𝜏2 be topologies for X, then 

1) We say that 𝜏1 is weaker than 𝜏2 or 𝜏2 is stronger 

than 𝜏1 if   𝜏1 ⊆ 𝜏2.

2) If 𝜏1 ⊆ 𝜏2 or 𝜏2 ⊆ 𝜏1 then 𝜏1 𝑎𝑛𝑑 𝜏2 are comparable

otherwise are incomparable.



Example: Let X={a,b,c}, 𝜏1 = 𝜑,𝑋 , 𝑎𝑛𝑑 𝜏2= 𝑃 𝑋 , 𝑡ℎ𝑒𝑛

𝜏1 𝑖𝑠 𝑤𝑒𝑎𝑘𝑒𝑟 𝑡ℎ𝑎𝑛 𝜏2 and   𝜏2 is stronger than  𝜏1,

𝜏1 and 𝜏2 are comparable.

Example: Let X={a,b,c}, 𝜏1 = 𝜑, 𝑎 , 𝑋 , 𝑎𝑛𝑑 𝜏2= 𝜑, 𝑏 , 𝑋 , 𝑡ℎ𝑒𝑛

𝜏1 𝑖𝑠 𝑛𝑜𝑡 𝑤𝑒𝑎𝑘𝑒𝑟 𝑡ℎ𝑎𝑛 𝜏2 and   𝜏2 is not stronger than  𝜏1,

𝜏1 and 𝜏2 are not comparable.



Union and Intersection of topologies

1) Union of two topologies may not be topology in general.

For example

Example: Let X={a,b,c}, 𝜏1 = 𝜑, 𝑎 , 𝑋 , 𝑎𝑛𝑑 𝜏2= 𝜑, 𝑏 , 𝑋 , 𝑡ℎ𝑒𝑛

𝜏1 and   𝜏2 are topologies for X, but 𝜏1 ∪ 𝜏2 = 𝜑, 𝑎 , 𝑏 , 𝑋 ,is not 

topology for X



Union and Intersection of topologies

2) Intersection  of two topologies is also topology.

in general arbitrary intersection of topologies is also topology 

for X

Proof: Let 𝜏1 and 𝜏2 be two topologies for X, we have to show that 𝜏1 ∩ 𝜏2 is also 

topology for X.



Closed sets:

Definition: Let (𝑋, 𝜏) be a topological space, A subset F of X is 

said to be closed set, if its complement is open.

That’s mean  F is closed set iff 𝐹𝑐 is open set.

Example: Let X={a,b,c}, 𝜏1 = 𝜑, 𝑎 , 𝑎, 𝑏 , 𝑋 then closed sets 

are X, {b,c},{c} and 𝜑.



Remark: 

1)Since ∅ is open, it follows that ∅𝑐 = 𝑋 is closed

2)Since X is open,  it follows that  𝑋𝑐 = ∅ is closed

Thus ∅ 𝑎𝑛𝑑 𝑋 are open as well as closed sets


