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Syllabus for Ph.D. Qualifying Examination (Basic)

	1)
	Topological spaces: Interior, boundary, exterior, cluster points, derived set, subspace topology, ordinal space, order topology. 



	2)
	Bases and subbases. 


	3)
	Continuous functions, open functions, closed functions, and homeomorphisms.



	4)
	Product topology (finite and infinite).



	5)
	Separation axioms: Hausderff, regular, completely regular spaces, and normal spaces.


	6)
	Compact spaces and one point compacification.

	7)
	Connected spaces.



	8)
	Axioms of countability: separable, first countable, second countable and Lindelöf spaces.



	9)
	Metric spaces, Cauchy sequences, complete metric spaces and completion theorem.


References:

1) Paul Long, Introduction to General Topology.
2) S. Willard, General Topology.
Syllabus for Ph.D. Qualifying Examination (Advanced)
1) Methods of generating topologies 
Examples: Irrational slope Topology, Fort  space,  Alexanderoff  double circle, Niemytski plane, ordinal space.
2) Further separation axioms:   functionally Hausdorff , normal spaces, hereditary normal spaces, perfectly  normal spaces,  Jones’ lemma.
3) Urysohn's  lemma, Tietze's extension theorem.
4) Equivalent of separable, second countable and Lindelöf spaces in the presence of metric spaces. 
5) Types of compactness, countably compact, locally compact, sequentially compact, compactifications, Stone-čech compactification. Equivalent of countable compact,  sequentially compact and compact spaces in the presence of metric spaces. 
6) Quotient spaces.
7) Extension of continuous functions,  perfect functions, images and inverse images of some topological spaces under perfect functions.
8) Covering properties: paracompact and meta compact spaces, their properties, characterizations and product theorems. 
References:
1) S. Willard, General Topology.

2) R. Engelking, General Topology.
