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The figures in the margin indicate full marks for the questions

Answer any four questions: 5X4

(a) For any sequence of sets {E;} show that
m* (U2, E) < X2 m™(E;) .

(b) Prove that- The class M is a ¢ algebra.

(c) Show that- any set A is measurable if and only if
an open set A S G and a closed set H € A such
that |G| — |H| <€.

(d) Establish the existence of a non measurable set.

(e) Show that- 4 ié measurable is if and only if A is

measurable.

(a) Answer any two questions:

6X2
@) If f(x) = K a.e., is a constant function on a measurable

set E then show that f: f(x)dx = K.m(E). -
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(ii) Let A be any measurable subset of [a, b] with
(ii)  Verify bounded convergence theorem for the 4 finite measure. Let {f;,} be a sequence of
sequence of functions measurable functions such that for x € A
0<fi(x) < < fa(x) <
Iflim,;_ f(x) = f(x), then show that f is Lebesgue
integrable and '

tim | 0= J ez

(iii)  State and prove- Fatou’s Lemma. Deduce
Lebesgue monotone convergence theorem from it.

1 A
fa(x) =——F ,x€[01],n € N.
(3

. n

(iii) Let f(x) = 1, if x is an irrational number in
[a,b] and f(x) = 2, if x is a rational number in
[a, b]. Evaluate f: f(x)dx.

' (b) If f is Riemann integrable andbounded over the finite

interval [a, b], then show that f is integrable and

b
| . R [P fG)dx = f) f(x)dx. |
(b) Answer any two questions: X2 (@)  Answer any fwo questions: 5x2

Show that- Every Cauchy sequence {f,} in the

(i) Show that the set E € [a, b] and its characteristic M LP space converges to a function in LP space.

function @ are both measurable and non measurable.

e ) (ii) If f is a bounded measurable function defined on
(i) If f =g a.c.and f is measurable function then [a, b], then for given €> 0, show that there exists a
show that g is also measurable function. continuous function g on [a, b], such that
(iii) Show that the function f on [a, b] is measurable If - gll. <€
if and only if any one of the following conditions hold: .
x:f(®X) >k {x:f(0) = aks (x:f () <ajand (iiiy  Let [X, S,u] be a o-finite measure space and
{x: f(x) < a} are measurable sets for every real let G be @ bounded linear functional on
respectively. LY(X, 1). Then show that there exists a unique
‘ v g € L®(X,u) such that G(f) = [ fg du for
(a) Answer any two questions: each f € L'(y). '
o | Also 61 = liglle
@ Let p(X) < oo, {f,} is uniformly integrable, 8X2
fa= fae,and |f(x)] < w0 q. e., then show that (b) Letp = 1and let f, g € LP(u) then show that 4
1

(f|f+glp du)% < (j|flp du)% + (f|g|q du)q
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feLl'(w)and f, > f in [ ().



