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a.

a.

QUESTION FOUR (20 MARKS)

QUESTION ONE (30 MARKS)

Define the following

i.  Cauchy sequence (2marks)
ii.  Complete metric space (1mark)
iii.  Closed subset ' (2marks)
What are the basic properties of open balls (5 marks)
Show that in a metric space X, a subset ZC X is closed if and only if for every sequence
PxiDai wseis € Z that converges to a point p €X, we have peZ. ' (8marks)
Show that a function f: X — Y is continuous if and only if for all open sets U ¢ X, the
preimage f~*(U) < X is open (12marks)

QUESTION TWO (20 MARKS)

a. Define the following
i.  Topological space (Imarks)
ii.  Discrete topology (1marks)
iii.  Finer topology (2Zmarks)
iv.  Basis (3marks)
b. What are the basic properties of topology (3
marks)
¢. Show that the topology generated by a basis B is indeed a topology (10marks)

QUESTION THREE (20 MARKS)

Define the following

i.  Subspace topology (2mark)

ii. Product topology (2marks)

1il. Order topology
(4marks)

iv.  Bounded metric space (1marks)

Show that T, is indeed a topology on A. Further more if B is a basis for Ty then {BNA:BE B}
is a basis for Ty
(6marks)

Let B be a basis. Show that open sets of T are all unions of sets in B

(Smarks)




d.

Define the following

i. Interior of a subset (2marks)

ii.  Boundary of a subset (2marks)
Show that a function f: X = Y is continuous if and only if for all basis element B € Y for the
topology on Y, f~*(B) c X is open (4
marks)
Show that a function f: X — Y is continuous if for every point in X, there is an open set of X
on which fis a function (6bmarks)
Show that A = AU{limit points of A} ' (6marks)

QUESTION FIVE (20 MARKS)

a.

b.

C.

Define the following

i.  Hausdorff ~ topology

(2Zmarks)

ii. Homeomorphism
(2Zmarks)

iii.  Dense subset (1marks)

iv.  Embedding (3
marks) :

Show that if X is Hausdorff, then every sequence converges to at most one limit.

(6bmarks)

Show that a map f: Z = []X; is continuous if the component f;: Z — X; is continuous for all
I:
(6bmarks)




