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four questions only Time: Two hours

¢ the term metric space.
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v that the conditions

A, the interior of A, is the largest open set contained in A.
‘be any two subsets of a metric space (X, d). Prove that:
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3. Define the term compact set in a metric sﬁace.

(a) Show that [a,b] is a compact subset of ® with the usual metric,

(b) Let A be a compact subset of a metric space (X,d) and let a € X — 4
Prove that there exist open sets G and H such that ¢ G, A C H and

G N H = &. Hence, show that any compact subset of X is closed.

4. Let f be a function from a metric space (X, d,) to a metric space (Y, d). Prov

the following:

(a) If f is continuous at a point ¢ € X and {zn} be a sequence in X such

that @, — a as n — oo, then {f(zn)} = fla).

(b) f is continuous if and only if the inverse image of every open set contairned

in Y is open in X.

(c) If f is continuous and A is a compact subset of X then f(A)
inY.

is compagt

5. Let f be a bounded real valued function on [a,b]. Explain what is meant by

the statement that “f is Riemann integrable over [a, b]”.

a partition P of [a, b] such that

U(P, )~ L(P,f) <e

(b) Prove that if f is continuous on [a,b], then--

i. fis Riemann integrable over [a,d] ,

€T

ii. the function F : [a,d] — R defined by F(z) = | £t dtisdifie
entiable on [a, 0] and F'(z) = f(z) V z e [a, B]. :
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n is an integral f f(z) dz said to be an improper integral of the first
the second kind and the third kind?

is meant by the statement “an improper-integral of the second kind

ergent”?

; b
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uss the convergence of the improper integral f (42);'
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