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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) (i) Define a base for a topology T. (2 marks)
(i) Let X = {a, b, c} andT = P(X), (the power set of X). Determine the base for the
topology T. (3 marks)

b) (i) Define a compact subset of a topological space (2 marks)

(i) Given thatd = (0,1) is an open interval of the real lifie prove thatd is not
compact inR. (4 mks)

c) (i) Distinguish between a countably compact subsédtsequentially compactly subset of

a topological spack. (4 marks)
(i) Prove that every bounded closed interdak [a, b] is countably compact.
(4 marks)

d) Prove that the class of open intervals.
A:{(2,3),(2,%),(2,1),(2,%),(2,2) ..... } satisfies the finite intersection property.

(5 marks)
e) Let A= (0]),B= (1,2) andC = (28) be intervals oR. Prove that

(1) A and B are separated sets. (3 marks)
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(i) B and C are not separated set. (3 marks)
QUESTION TWO (20 MARKYS)
a) (i) Define a disconnected subset A of a topologsgeice X. (2 marks)
(i)Consider the following topology oiX ={a,b,d,e}, andT ={x ¢{ a b }{¢ d &{c}}
Show that the subset ={ a, d, € of X is disconnected. (6 marks)

b) Let X be a topological space. Prove that X isals®cted if there exists a non-empty
proper subset of X which in both open and closed. (8 marks)
c) GiventhatX ={a,bcd & andT ={x ¢{&, {c,d}, {a,c,d, {b,c d € . Determine the

components of X (4 marks)
QUESTION THREE (20 MARKYS)

a) Explain the term arcwise connected set. (3 mark
b) Prove that continous image of arcwise connected aet arcwise connected.

(10 marks)
c) Show that a continous image of a sequentially catnget is sequentially compact.
(7 marks)
QUESTION FOUR (20 MARKYS)
a) Explain the terms:-
(1) Simply connected spaces. (2 marks)
(i) Homotopic spaces (2 marks)
(i)  Disconnection of a set (2 marks)

b) Given that A and B are connected sets which arsewdrated. Prove thatl B is

connected. (8 marks)

c) Let X ={a,bgd e andT :{{ X, ¢{&, {c.d}, {a,c,d, {bcd, e}}to be a topology on X.
(1) Determine the disconnection of X. (2 marks)
(i) The relative topology on the subs&t={b, d, € (4 marks)
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QUESTION FIVE (20 MARKYS)

a) Define the terms;
(1) Product topology for topological spaces X and Y. 3 marks)
(i) Basic neighbourhoods dk, y) OX xY (2 marks)

b) Consider the topologies

T, ={x ¢{d, {b c}}on

X ={b,c,d)

T, ={y. @{U}}of Y ={u v}
(i) Determine the defining subbase of the product mypobn XxY. (5 marks)
(i)  Determine the defining base for the product topplog XxY. (5 marks)

c) Prove that a finite subset of a topological spage 3equentially compact. (5 marks)
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