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Part A

Answer all questions. Each question carries 1 weightage.

. Let X be a metric space and E C X. Prove that E = E if and only if E is closed.

Every bounded infinite subset of R* has a limit point in R¥.

. If fis a continuous mapping from a metric space X to a metric space Y, then prove that f~! isa

continuous mapping from Y to X.

Mean value theorem holds always in the case of vector-valued functions. True or false. Justify your

anSwer.

If P* is a refinement of P, then prove that L(P, f,a) < L(P*, f, a).

If f € Z on [a,b] and if there is a differentiable function F' on [a, b] such that F' = f, then prove that
b
| #(@) do = F(b) - Pla)

Define rectifiable curve with example.

. Prove Cauchy criterion for uniform convergence of sequence of functions.

(8 x 1 =8 Weightage)
Part B

Answer any fwo questions from each unit. Each question carries 2 weightage.

UNIT -1

. Let A be the set of all sequences whose elements are the digits 0 and 1. Prove that A is countable.

Prove that a set F is open if and only if its compliment is closed.

If P be a nonempty perfect set in R¥. Then prove that P is uncountable.
UNIT - 11

State and prove generalised mean value theorem.

State and Prove L'Hospital's rule.

If f is monotonic on [a, bjand « is continuous on [a, b], then prove that f € Z(«) on |a, b].
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UNIT - III

0 2
Prove that the series > (—1)" % converges uniformly in every bounded interval.
n=1

If f,, — f uniformly on a set E' and if z be a limit point of E and suppose that %im fa(t) = A, for
—T

n=1,2,3,---. Then prove that { A, } converges, and lim f(¢) = lim A,.
t—x n—00

Prove that there exists a real continuous function on the real line which is nowhere differentiable.

(6 x 2 =12 Weightage)
Part C

Answer any fwo questions. Each question carries 5 weightage.

If f is a continuous mapping of a compact metric space X into a metric space Y, then prove that f(X)

is compact and f is uniformly continuous on X.

(a) Prove that continuous image of a connected set is connected.

(b) Prove that monotonic functions have no discontinuities of the second kind.

(@) If f1, fo € Z(a) on [a,b], then prove that f; + f3) € Z(a) on [a,b] and

/ab(f1+f2) da:/abfl d04+/abf2 da.

) If feZ(a) on [a,b] and ¢ is any constant, then prove that cf € Z(a)on [a,b] and

/abcfda:c/abfda.

Prove Stone-Welierstrass theorem.

(2 x 5 =10 Weightage)
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