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QUESTION 1 (30 MARKS)
a) Define the following terms: limit point, interior point, closed set, boundary point and adherent point. (5 marks)

b) Show that the intersection 7; N T of any two topologies T, and T, on X is also atopology on X (5 marks)
¢) Consider the topology 7= {X.0,{a} {a,b},{a.c,d}{abcdh{abe}} on X= {a,b,c,d,e}.

Determine B'. the derived set of B = {b} < X. (6 marks)
d) Define a homeomorphism. (2 marks)
e) Let X=1{1,2,3 }. Show that B = {{1,2},{2,3}} cannot be a base for any topology x. (6 marks)
f) IfA cB,then A c B.Prove. (6 marks)

QUESTION 2 (20 MARKS)

a) Define a topological space. (3 marks)
b) Theclass T = {X,0,{a}{a b}.{ac, d},{a, b,c,d},{a,b, e}] is a topology on X = {a,b,c,d,e}.
i, List the closed subsets of X (2 marks)
i Determine the closure of the sets {a}, {b}and {c,e}. (6 marks)
iii.  Which sets in (ii) are dense in X? (1 mark)
¢) Provethatif A c B, then every limit point of A is a limit point B. (8 marks)

QUESTION 3 (20 MARKS)
a) Define a Hausdorff space. (3 marks)

b) Prove that all metric spaces are Hausdorft spaces. (7 marks)
¢) Let 7= {X,0,{a}{a b} {acd} {a,b,c,d},{a,b,e}} be a topology on X= {a,b,c,d,e}. Find the

neighbourhood system of:

i.  The pointe (2 marks)
ii.  The pointc (2 marks)
d) AsetG isopenifandonlyifitisa neighbourhood of each of its points. Prove. (6 marks)

QUESTION 4 (20 MARKS)

a) Define continuity of a function between topological spaces. (2 marks)
b) Let X; Y:Z be topological spaces, and let f:X—Yand g: Y —Z be continuous functions. Prove that the
composition gef: X — Z of the functions fand g is continuous. (9 marks)
¢) Let {r;} be a collection of topologies on a set X If a function f: X — Y is continuous with respect to each 1;,
prove that f is continuous with respect to the intersection topology T =N; T; . (9 marks)

QUESTION 5 (20 MARKS)

a) Lett, = {X,0,{a}{a b}, {a cd}{ab,cd}{a b, e}} be a topology on X = {a,b,c,d,e}.
Let A={a,b,c} < X.Find

i.  Int (A), the interior of A. (4 marks)
ii.  Ent (A), the exterior of A. (4 marks)
iil. d(A), the boundary of A. (4 marks)

b) Let A be a subset of a topological space X and 4 be the closure of A. Show that A = Int (A) U 9 (A).
(8 marks)



