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Note :

All questions are compulsory. Question Paper
comprises of 3 sections. Section A is objective
type/multiple choice questions with no internal
choice. Section B is short answer type with
internal choice. Section C is long answer type
with internal choice.

SECTION A 1x10=10
(Objective Type Questions)

Choose the correct answer :

. Let f, a: [a, b] > Rbe bounded functions and a

be monotone increasing. If P* is # a refinement
of the partition P of the interval [a, b], then

@ L (P, f, o) <L (P f )

(b) L (P, f; @) = L (P*, f, o)

(€ L(P, f,a) =L (P f )

(d) None of these

If the set of numbers Ay (P) is unbounded, then

vy is called :
P.T.O.

[ 2]

(a) Rectifiable (b) Non-rectifiable
(c) Arc (d) None of these

. Every enumerable set is measurable and its

measure is :
(@ 1 (b) 2
(c) 3 (d o

. Let E be a measurable set, then for any set A :

@m*A=m*ANE+m*A-[ANE])
b)m* A =m* AN E)+ m* (A+[AnN E]
e)m* A =m*An E)-m* (A +[AN E])
Am*A=m*ANE)-m*A-[AnNE])

. If fis a real valued function defined on a set E,

then its positive and negative parts are defined

as:

(@) f* =max (f, 0) and f~ = min (f, O)
(b) f* =max (f, O) and f~ = max (- f, 0)
(¢) f* =min (f, 0) and f~ = max (f; 0)
(d) f* =min (f; 0) and f~ = min (- f, 0)

. Let fbe a bounded measurable functions defined

on a set E of finite measure and A and B are

disjoint measurable subsets of E, then :
(a) IA+Bf = .[Af * J.Bf
o [ S=],+].f
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10.

[ 31

© [ond =JaS*[of

@ [oond = [0 =1t

The Dini derivatives always exists (finite or
infinite) for any function fand satisfy :

(@ D*f(9 =D, f(d, D f(J >Df(x

(b) D* f(X<D,f(d, D f(J<D_f(¥

() D*f(=2D,f(x, D f(xd<D_f(9

(D" f(9<D,fd, D f(d=2D_f(H

If fis absolutely continuous on [a, b] and f= 0
a.e., then

(a) fis a constant function

(b) fis not a constant function

(c) fvanishes

(d) None of these

The exponential function is convex on :

(@) (= oo, O] (b) [0, «)
(©) (= o0, ) (d) [0, 1]
Every bounded function defined on X is in :
(@) LF (X) (b) L (w)
(c) L* (X) (d) L* (X)
SECTION B 4x5=20

(Short Answer Type Questions)

Note : Attempt one question from each unit.
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[ 4]

Unit-I

. Let f be a bounded function and a be a

monotonically increasing function on [a, b] and
if f € R (o), then for every ¢ > O, F a partition P
such that U (P, f, o) — L (P, f, o) < &.

Or

Let f be a continuous and o monotonically

increasing on [a, b], then f € R (o) on [a, b].

Unit-II

. Let A be any set and E,, E,, ..... , E,, a finite

sequence of disjoint measurable sets. Then
n n
m*[Am{UEi =Y m*(AnE)
i=1 i=1

Or

Let {f,} be a sequence of non-negative measurable

functions and f,, » fa.e., on E, then
<l
[of <tim [ £,
Unit-III

. Let (X, B, u) be a measure space. If E; € B, pu(E))

<wand E; > E;, |, then

i+1°

" (fj Eij = lim u (E,).
i=1

n—>o
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[ 5]
Or

Let fbe a bounded measurable function defined

over a measurable set E, then prove that

Unit-IV

. A function fis of bounded variation on [a, b] iff
fis the difference of two monotone real valued

functions on [a, b].
Or

Let f be an integrable function [a, b]. If
ij(t) dt=0 V x € [a, b], then f= 0 a.e. in
la, b].

Unit-Vv

. Let0<p<1andl+l=l. If fe LP(u) and g € L4
P qgq

(. then [ | fglduz([ 1S
provided jxl gl =0.

1/p ( )1/61

[ lgl

Or

Let {f;} be a sequence of measurable functions

which converge to f a.e. on a measurable set E
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Note :

[ 6]

with 6m (E) < . Then given n > O, there is a set
A c E with m (A) < n such that the sequence {f,}

converges to funiformly on E - A.

SECTIONC 10x5=50
(Long Answer Type Questions)

Attempt one question from each unit.

Unit-I

. ffeR(aJon|[a, blJandif a< c< b, then fe R (a)

on [a, c] and on [c, b] and

c b b
[ fax+[ fax=] fax
Or
Let y be a continuously differentiable curve on

[a, b], then vy is rectifiable and
b
A, (ab) =[]y @©]dt.
Unit-II
Let E be any set. Then

(@) For any given ¢ > O, F an open set O o E,
such that m* (0) < m* (E) + ¢, i.e., m* (0O — E)
< &.

(b) F a Gg set G o E, such that m* (E) = m* (G).

Or

There exists a non-measurable set in the interval
[0, 1).
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[ 7]

Unit-III
3. State and prove Lebesgue’'s Monotone
convergence theorem.
Or
m () is a o-ring and p* is countably additive on
m(w).
Unit-IV
4. State and prove Lebesgue’s Differentiation
theorem.

Or

Let E be a set of finite outer measure and I a
collection of intervals which cover E in the sense
of vitali. Then given ¢ > O, F a finite disjoint
collection {I;, I, ..... , I} of intervals in I such
that

Unit-V
5. If f, g e L? [a, b], then fg € L! [a, b] and || fg || <
Ifll2 11 glla-
Or

The LP-spaces are complete.

# E O ok K C R K K K K
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