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Instruction: ATTEMPT NUMBER ONE (1) AND ANY OTHER FOUR (4) QUESTIONS
1. (a) Define closed set and limit point of a subset of a topological space. (4marks)

(b) let A be a subset of a topological space X . Let A’ be the set of

all limit points of A. then A = A UA™. Prove. (8marks)

(c) Define Hausdorff Space with one example (4marks)
(d) Let X be a Hausdorff Space, then for all X € X , the singleton set

{X } is closed. Prove (6marks)

(a) Define Homeomorphism with one example (4marks)

(b) Let X ,Y and Z be topological spaces. If f : X —Y andg:Y —Z are

continuous, then the map go f : X — Z iscontinuous. Prove (8marks)

(a) State and prove the pasting theorem. (7marks)
) Let T :Z —>X XY be given by f (z)=(f1(x),f2(y)). then f is

continuous If and only if the functions f,:Z — X and f,:Z Y are

continuous. Prove (5marks)

(a) Define a compact set with one example (4marks)

(b) The real line IR endowed with the standard topology is not compact. Prove (8marks)



(a) Define Neighbourhood basis. (3marks)

(@)

(@)

(b)

Let IR be endowed with the standard topology. Then for all

xelR, W= {(X— €, X+ e),e> 0} is a neighbourhood basis of X . Prove

(9marks)
(i) Define Baire space with an example (3marks)
(i1) Define separability with an example (3marks)

Let X be a topological space, and A be a subset of X. if there exists a sequence

{X n} of the elements of A converging to X € X , then X € A. the converse

holds if X is metrizable. Prove. (6marks)



