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The figures in the risht-hand marsin indicate full marks.
Candidates are required to give their answers in their own words as far as

practicable.

1. Answer any FOUR questions from the following: 4x2=08
a) Let f(x) =sin.x, xela,bl.Show that / is a function of bounded

variation onla,bl.
b) Show that subtraction of two complex measurable set X is measurable.

c) Define o -algebra with an example.

d) Show that every constant function is measurable

e) Ifo is continuous and p is of bounded variation on [a,bl,show that I! aaB

exists.

t') If sr, s2 € tt thcn prove that s, * s2 € lfi.

2. Answer any FOUR questions from the following: 4x4=16

a) Show that the function f (x) = x2sin1, x e (0,11 and /(0) = 0 is not a

function ofbounded function [0. 1].

b) Check whether the function f (x) = lsx - 1l+ lxl on[0,3] is a function
ofbounded variation or not. Ifso, also find the variation function of/ on

[0, 3].
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c) Let [4, b) be a closed and bounded interval" Let f:la,b] - R be

continuous functions on [o, b]. Show that f, is a measurable function"

d) Letl €L+ andf eSsuchthat!u fdp =0.Provethatf(x) =0fora.e.
p@) e t.

e) Let fr:X --+ IR.* be measurable for n = 7,2,3,.."... Then show that

lim infn-* fn and tnfn-*/, are measurable functions on X^

I lf fn: X --+ [0, m] is measurable for n = 1,2,3, ... ... and /(r) =
Zff=rf"(x), x € X, then show that I f ap =}f-r 1 f"dtt.

3. Answer any rc questions from the following: 2x8=16

a) Let f :fa,bl ---i IR. and a:la,bl -+ R be two functions. If f is monotonic

on la,bl and u is monotone and continuous on [o, b] then show that f is

Riemann-Stieltjes integrable with respect to o on [4, bl" Evaluate

ti t* - lxl)dxz .

b) (i) Let f(x)=#rf 0(x<1 and /(0)=0. Find necessary and

sufficient condition on p such that f e f1[0,1]. Compute I] f til{l)a*
in that case.

(ii) Evaluate the following:

f ,z tt * d"(x - 3lxD. 6+2

c) (i) Suppose f :X --+ [0,m] is measurable and rp(E) = jE f dp for every

measurable set E in X. Show that g is a measure and ! gdtp =

I S f dp for every measurable function g on X with range in [0, oo].

(ii) Show that the Cantor set is a null set. 6+2

d) State and prove monotone convergence theorem.#s
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