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la.  Let (E.d)be an arbitrary metric space and let {x,,) be a Cauchy sequence in E. Then,

(x,} is bounded. (8 marks)
b. Define the following:
i. Derived Set (2 marks)
ii. Minkowski Inequality (2 marks)
(2 marks)

iti. Discrete Topology
¢.  Let (E,d) be a metric space and let a € E be fixed. Let f: E = R be defined by
f(x) = d(x,a), forall x € E. Prove that f is uniformly continuous on E. (3 marks)

d.  Prove that very compact subset of a metric space is closed and bounded. (6 marks)

2a When is the pair (E, d) said to be a metric space? (5 marks)

b.  Let (X,dy) and (Y,dy) be metric spaces and f: X — Y be a map. Let xo € X be arbitrary
but fixed. Then prove that the following are equivalent.

i, f is continuous at Xq.

ii. if {x,]) is a convergent sequence in X such that x,, = xg € X, then f(x,) = f(x,) €Y
asn — 0. (8 marks)

¢.  Define the convergence of limit of a sequence. (2 marks)

32 Let F be the subset of a metric space (E, d). Prove that F is closed in £ if and only if its
complement is open in E. (5 marks)

b. i. Define an interior point x on a metric (E, d) which has a subset 0. (2 marks)

ii. Let (E.d) be a metric space and F be the subset of £, Define the Limit point of F on E.



