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General Instruetions

1. In casey :
. SOS whore ¢ y S .
where choices are provided, studenty can attend all questions tn each section.

2o The mi 1

Unimum number of questions to be attended from the Section | Part shall rernain the e,
30 There will by i :
{ rewill be an overall ceiling for cach Section | Part that 1 equivalent to the maximerm weizhtazz

of the Section /Part.
Part A
Answer all questions.
Each question carries a weightage of 1.

1. Let A be the set of irrational numbers in the interval [0, 1], Prove that m*(A) = 1.
9 - . ] .
2. Prove that a monotone function that is defined on an interval is a measurable function.
3.

[l n - . . - . . 1
If .f,‘.},{ _,isa finite family of measurable functions with common domain E,then prove that the

e

functions max {f; ..., f,} and min |f;, .. f,) are also measurable.

4. Let fand g be bounded measurable functions on a set of finite measure E. If f <g on E. then

prove that J E[SI &

[$]]

Let E be a set of finite measure and let 6 >0 be given. Prove that E is the disjoint union of a finite

collection of sets, each of which has measure less than 3.

8 : | . .
6. If {f,} — f inmeasureon E, then prove that there is a subsequence "fr: z-: that converges pointwiss

a.e.onEto/.

Turn over

192

(3 Scanned with OKEN Scanner



-
LI for the §
‘l.'ll"" ""L’[i," ¢
A ! " ’
L f ol numbers ti o |
! ool 1€  thirt i !
e 1 \ n'llll"”” Lit noy ' 5
) it A ('n“' W ’"‘“ ?
.-1'” ' ' .,| A y( {
i N N]fl "{‘ 1
i "’”l' I %
(i (3
ﬁ Y ;" /
T , ittt EWe (st ions fr, I
T A ¢ i (1 weljthtoge of 2, ey 3
i LI , \’ " b1
ui' " ’1,0”. ! ‘l ”I,'
W (ft ! i,
|
REL ”llh" oot
plt"
, .m"" ot of mensare
o ot w i umuunll" I mure zero,
p oo et qions on Io that '
IR pa! ‘ { m ‘.'L"'"“hhl '"l" v : ‘:“"v‘,r“hf’
e ot e ¢ st HM"- ‘ '“,i“l
v ppe e hat [ IR Yis,
" 1t ‘(‘|\§' 4 0 4
um.le ‘ U'\” “ “‘
. B
l .nfulnmlm 110, iy [0 =1 ifx is rational ang
s
e -l\'xH!"‘"m (o, 1. put it 15 Lehesgue integrabl =L
et lh'FNI lo over abic over IO 0 I
L an i i
@ R an 1, !
T \ ’ nc H ¢ R
ghe \lmmlnnt'( verge nee theorem. '
1 N and provt
o fin measure on Eandgi
10l ) [ rl"l‘( mes l~l"(‘~ vnt [ ) dg = a mc'aSuI'abl
| 1eFb ef,
u
a b !‘ru\vthm tf ihad f.gm measure fi,
0. OIF 2 ’.“’
Uit 11 g
5 Letfandd be real-valued functions O (a, b). Show that, on (a, b)
nf Dgs D{f*,‘!)(D(f+g)SDf+Df’
«¢ State and prove Jensen's Inequality-
17, mmmmcasumble cetandl g p < * Ifthe functions f and
: an
theirsum [+ € also belong to LP (E). Also prove that & belong to LP(E)
the.
e <l 11+l ™
e el 118l

IS

(3 Scanned with OKEN Scanner



9192

L 4749
ot

Ay

EE iy fwy
. VYipie o w
Kach g Jiealimg

oy NN TN TR 'I"l/ll;‘:‘ “/ 5

CDelne the auter meastite
) (l\' lll "oy /\ 1" '
e gnive pp ,.,;‘,“":,. ’l,,’,ﬂ that the o jtry

el an interval vt longly
al State and prove Eporoft's theorem

Lot £ be a bounded funetion Meet of fine g
iR MITETEN B DN £ P
asure I Progae that [ s Lebwesgie Intprable

(AN | l‘v H'.IIhl l'"l,‘ 'I' ll IS men ‘"r“hl'
|' l \ l l l]u\\'q' messure zerao, h 'l ) J
' ] . 1 ' |'/ i 1
' mn l l ' metion
LS how in Illll e 1 ot Or11 Gf) "

[ 7 0

'

Lothen fis measurable 2nd

bV Let E be of finite measure, S St
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ta} If the function fis monotone on the open interval (a, b), then prove that it iz dif 1abl
O 1s dillereniiabls

almost e\'erywhere on (a, b).

(b) Prove that a function fdefined on a closed. bounded interval [a, b] is absolutelv continuous o
, S aps Vconunuouson

la, b] if and only if it is an indefinite integral over [a, b].

(2 x 5 = 10 weightaze
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