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QUESTION ONE (30 MARKS)

a. Define the following

i.  Topology (3 marks)
ii.  Discrete topology (2marks)
iii.  Cofinite topology (2marks)
iv.  Finer topology ( 2marks)

b. Let X = {a, b} be a 2-element set. Write down four different topologies on X. (8 marks)

¢. Let X= {a, b, ¢}. Give reasons why the following collections are not topologies on the sct X

i 44al. {6}, da.g). 8. b} (1 mark)
ii. {0 {a},{b}, X} (1 mark)
iii. {0, {ab},{ac}LX} (1 mark)
d. Prove that Cofinite topology is a topology on the set X. ( 8 marks)

¢, Show that the trivial topology is coarser than any other topology and the discrete topology

is finer than any other topology. ( 2 marks )

QUESTION TWO (20 MARKS)

a. Define the following
i.  Basis (3 marks)
ii.  Topology generated by a basis ( 2marks)
b. Show that the collection T generated by a basis B is a topology on X ( 10 marks )

¢. Let B be a Subbasis for X. Show that the associated collection B 1s a Dbasis

for a topology ( 5 marks)
QUESTION THREE (20 MARKS)

a. Define the term “Product topology™ (2marks)

b. Show that the collection B= { U x V| U is open in X and V is open in Y} is a basis for a
topology on X x Y ( 8 marks)

¢. Let X have the topology generated by a basis B and Y topology generated by a basis C. Show

that the collection D = { B xC} is a basis for product topology on X x Y. ( 10 marks)




QUESTION FOUR (20 MARKS)

a. Define the following

i.  Subspace topology (2marks)
ii.  Open subspace (2marks)
b. Show that a subspace topology Ta is a topology on A (8 marks)

¢. If Bis a basis for a topology T on X and AcX, show that the collection BA = {B NA} isa

basis for the subspace topology Ta on A (8 marks)

QUESTION FIVE (20 MARKS)

a. Define the following
1. Closcd subset (2 marks)
ii.  Closed subspacc (2 marks)

b. Let X be a topological space. Show that

i. @ and X are closed subsets of X ( 2vmarks)
ii.  The intersection of any closed subsets of X is closed ( 4 marks)
iii.  The union of any finite collection of closed subsets of X is closed (4 marks)

¢. Let A be a subspace of X. Show that a subsct K © A is closed in A if and only if there exists

a closed subset [. € A with K= AnL (6 marks)




