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QUESTION ONE (30 MARKS)

a) Define the following terms
i.  Metric space
ii.  Normed space
b) Let X be a set of all real valued functions, x, y, z of an independent variable t that are
defined and continuous on an interval T = [a, b]. Denote the set C[a, b] as C[a, b] =
{x: x(t)} is defined and contionous on [a, b] and let a metric on Cla, b] be given by
d(x,y) = maxee, |x(t) — y(t)|. Show that this set together with the metric disa

metric spacc

QUESTION TWO (20 MARKS)

a) Define the following terms
i.  Bounded set
ii.  Bounded sequence
b) Given X = (x,d) isa metric spacc show that
i. A convergent sequence X is bounded and its limit is unique
ii. Ifx, = xandy, - yinX, thend(x, ¥,) = d(x,¥)

¢) Show that every convergent sequence in a metric space is a Cauchy sequence

QUESTION THREE (20 MARKS)
a) Show that the space L is complete
b) Show that the space LP 1 < p < oo is complete

¢) Give an example of an incomplete metric space

QUESTION FOUR (20 MARKS)

a) Define the following terms
i.  Complete space
ii.  Banach space
b) Show that the Buclidean space R™ is a normed space
¢) Show that the space C[a.b] with norm given by 1|x|| = max,s.|x(t)| where T =

[a, b] is a Banach space



QUESTION FIVE (20 MARKS)

a) Show that every finite dimensional subspace Y of a normed space X is complete
by Define the terms

i.  Equivalent norms

ii.  Compactness

¢) State Riesz’s .emma



