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1.

(a) Define the following terms:
(i) condensing point (3 marks)
(if) accumulation point of F, where F is a subset of E of the metric space (E, d).(3 marks)

(@) Let (E, dg) be a metric space and let (Y, dy ) be a subspace of X. Let A be subset of
Y. Show that A is closed in Y if and only if there exists a set F which is closed in E
suchthat A=Y NF. (8 marks)

(b) Verify that d is a metric on the real line: (R, | - |), where R denotes the set of real
numbers and d : R x R — R be defined by d(x, y) := [x — y| for all x, y € R.. (8 marks)

Show that every compact subset of a metric space is closed and bounded. (12 marks)
Show that a point x of a metric space (E, d) is a cluster point of a sequence {x,} in E if
and only if there exists a subsequence {xy, } of {X,} such that x,, — x as k — oo

(12 marks)

Prove that limits of a sequence are unique (i.e. if {x,} converges to both x and
x" then x = x"). (12 marks)

Prove that {x,} converges to x in E, if and only if {d(x,, X)} convergesto 0 in R.
(12 marks)

Prove that every convergent sequence in any metric space is Cauchy. (12 marks)



