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(2) Attempt all questions.

(3) Each question is of 14 Marks.

(4) Marks are equally distributed.

(5) figures to the right indicates full Marks.

1 Answer any two from the following. 14
(a) Let  be aclosed and bounded set of real numbers. Then
prove that each open covering of f .has a finite
subcovering.
(b) Define outer measure of a set and prove that the outer
measure of a set is tanslation invariant.

(0 If F; and E, are measurable then prove that,
(i) E,UE, is also measurable and

(11) m(ElUE2)+m(ElﬂE2):mE1+mE2.

2  Answer any two from the following : 14
(@) Define an open set and a closed set. Prove that the
complement of an open set is closed and the complement
of a closed set is open.

(b) Let <Fn> be a sequence of measurable functions with the
same domain of definition then prove that the functions

Sup{f];f27~~~~fn}: inf {fla f27""fn}7 Supfna II:lffna Enfn and thfn

are all measurable.
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(¢ Prove the following :
(1) Outer measure of a singleton set is zero.

@) If 4 is countable then p;*4=0 .
(111) m*(AuB)m*Bifm*A:O.
3 Answer any two from the following. 14

(a) Let 4 be any set ,and Fj,FE,,FE5.... L, a finite sequence
of  disjoint measurable sets. Then prove that

ofi] g

i=1 i=1

() If f is integrable on [a,h] and F(x):F(“)+Jf(f)df

a
then prove that F'(x)= f(x) .

() Prove that the interval (a,-) is measurable.

4  Answer any two from the following. 14
(@ If f and g are integrable over g ,then prove that:
@1 The function ¢f is 1integrable over

E,andJch = CJEf.

@i) The function f+g is integrable over p and
[ (af +bg)=af r+b] .

@i) If f<ga e, then JEf SJE g.
(b) If 4<.2 ,where 4 is an algebra of sets then prove that
A 1s measurable with respect to u*.

(c) Let g be integrable over y and suppose that < fn> 1S
a squence of measurable functions such that on E;

| fn(x)|£g(x) and or almost all x in g f,(x)—> f(x).

Then prove that JEf:hm]-i[f”.

5 Answer any two from the following. 14
(@ If EeB, uk<oecand £,DFE;,; ,then prove that

H[ﬁElj: lim HEn

i=1 n—>e0
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(®) Let f be a nonnegative function which is integrable
over a set E. Then prove that for given ¢>( there is
a §>0 such that for every set 4 — g with mA< 8;J‘Af< €,
(¢) Suppose that to each o in a dense set ;) of real

numbers there is assigned a set B, e B such that

By cBg for oo<f .Then prove that there is a unique
measurable extended real valued function f on x such
that f<a on B, and f>o on X-B,.
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