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1. Answer any four questions : 2x4=8

(2) Show that subtraction of two complex measurable
functions on a measurable set X is measurable.

(b) Let X be a measurable space and %, : X — R be
a measurable function where xE(x)={1ifxEE.
Qif xe¢ E
Is E a measurable set in X ? |
(c) Define Borel set.

(d) Show that the set of all rational numbers is a null
subset of R.
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(¢) For any set EcR,ceR prove that
m (E+c)=m (E).

(f) For every €>0 and fel(y), show that
,u{xeX:If(x)lZe}Séff du.
2. Answer any four questions : 4x4=16

(a) Establish a necessary and sufficient condition for a
function f:fa,b] >R to be a function of
bounded variation on [a, b]. 4

(b) Show that the function f(x) defined on [2, 5] by

P ( ) 3, for all rationals x in [2, 5]
X} = .
4, for all irrationals x in [2, 5]
is not a function of bounded variation on [2, 5]. 4

(c) If the function f:[a, 5] —> R is continuous and

¢:[a, b] > R is bounded variation, show that RS-
integral (RS)—_T f(x)dé(x) exists. Hence show
that for any continuous function f:[a, 5] >R the
Riemann integral (R)—jif(x_)dx exists. 3+1

(d) Show that every finite sum of real numbers can be
expressed as the R-S integral over some interval.
“ B 4
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(e) Let £,:X - R’ be measurable forn=1,2,3, ....
Then show that liminf ,_ f and inf f, are
measurable functions on X. 4

OIfX> [0, o] is measurable for n=1,2,3, ...,

and f(x Zf (x),xe X, then show that

n=l

| n 5[ . 4
nel y
3. Answer any fwo questions : 8x2=16

(a)' ) Let u be a measure on a o-algebra 1.
Then show that x(4,)—> x(A4) as n—>o if
A=U2 4.4, eMand 4 c 4, cA4c--

4

(i) Let # be a measure on a a o -algebra of
subsets of X. Show that the outer measure u*
induced by u is countably subadditive. 4

(b) @ Let f(x) be defined as f(x)='l:' if

0<x<l and f(0)=0. Show that f is
Lebesgue integrable on [0, 1]. Also compute

the integral. 6

(i) Evaluate the following : 2
o (2x* +3)d([x]+2).
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(¢) () Show that every bounded Riemann integrable
function is Lebesgue integrable and the two
integrals are equal in this case. 4

(i) Let {E,} be a sequence of measurable sets

in X, such that Z:=]y(E,()<oo. Then prove

 that almost all xe X lie at most finitely many
of the sets E, . 4

(d) (@ Show that every bounded measurable function
on [a, b] is Lebesgue integrable on [a, b]. 5

(i) Show that the Cantor set is an uncountable
set. 3




