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IIT 102. X{EASURE TIIEORY

Pari Il
Arr\cr rll qnesiiorb

Time:Three lTours

This papcr .oneisLs.l6 qu$lions in ! loial '13 !ag's

I. (a) Let,'tr (R,rvithr/(-4) <co Prove ihat the folloq'ing folrr sLaterneris are equivalent:

i. A is neasruarblei

ii. ,r rol-r,r ,,r!rr,r'r I '

r. iccC,'rr'r 'lCC,n6a s\ l) -0

rr r. 0-8,. Ln:t",lr:on o"oO n'1, re rnr'r'rl" o

,r lcr ll,e.r meriLr. Lr- rrb.r ol R rrirh,r'd' 0

m(,4 + ,') : m(A), Vr € ]R;

i l,af" Fxr. , a rro|-nr^n"'rraLl^ rrLs" P of ,0 lr'

iii. Ii,l-:1., -y,r,ye lJ,tlL^n -1'q)nlails an inten'al I a'a] forsome n >0

2. Prove that

Prol'e tha.l

a"l ll.l, .sarrir"r - r'3r'lhrri ^ sFql'r" o'mn''uraoln"eIin F h"n

., lllq"l lrn ni l.:
\Yl

1b) it {1'}tr is a ,lc, teJsrng inhLritc sequence of rleasurable sets in R such thaL

,.,,r I ro orr"',,."-{n/ )''i'"n t'

(c) ii the corditior m(,1) < oo is dropPed PalL (b) fails to bold;

(d) Let ,'1 be a mea.surable subset of 1R rvith m("1) < co 
' 

then thc firnctioD

r+m(/n( cc.rl)
is (ontinuo s.



:\l'1' 411? 20(r.1,1240i il\l .hl\r,ii, :0ir7l

l-ct {-1. 6. lr ) bc ir. nersruc spircc

ir) \\ihat clocs it to rrcirl1 ro.\ef thnt a lurlcrioD.f r-Y - ( oa,.!) is 6 ncasu|aLlel'

1l)) Prove lLlt ilF ir:r crnurtaLle, rlox-y.ri.l sqt ol snrih llrnrili.rlls / al.] il

l

r l' :\ r. r 6r,,tr' I

(r) Cive.rl cxlrrt)le ol -Y,6, arrrl ! lo show thiLl lhe irselLion i, prr,r'l {L ".,r t.,Ll rl I'. r, I: r, rr.r" I

''' :i'i"1"::,;:i,i:;il:lf"lffl,:1";:,il'::tl:"::'J'.',T;'e'| 
{/,'} bF '' ' "'1 '[ 

I

.1.



(f. 6. p) be a rnea-sure space. Proyc tlat

llT 102-2001/2005 (Ilarch/Apil. 2007)

5. Let

(u) ol {1"}[, is an incleasing sequence olnon negalne nreasuLable fuLclrorLs orr -X, rilh
ttr J.. /. 1"'Il'1,,-ltt I t,6,1. Ll|. ',c..ru'lo,n lro.d lo..l"'r. ||rg

Jt &,tt

if {./"};:r is a sequeDce ol non-nega.tl\,e measlrable luuctions on X, Nith
tl

Lrn /. i" p l'"r' llnp lint,, I I I,Jp.I ,r^"rp .rri, r,npo'rnl r) md ,ol' ./r .lx

(b)

lrold

(c) if l,q are Lwo non negati\e rneasurable functiols on X, and let o., be non-negati\e

'ol,\..rrt. rl.-n oJ 6, i. rnc€".r' and
ttl
l l r l - uo rt t . n | .f t p t |3'1yJ.

(,f) if {"i"}P, is a sequeirce of no!-negati\e measruable functions on X, t tu RAT

l.L'"ou:E1.,,.,,,
G) TI

l(r) :

tl'er L I ldp dops ror Pxrsr.

(a) State arld tto|e FrLbini's theoLem for / € ,C(X x y, tx x !y, p x z)(Tonelli's theorerr

ma, b^ b"..Jr n.. l)

'| Pro h. .l /.10. 1 0 . - R:.d lr."d b\

, ., ,)
. I ___,, t(r,r)/(UUl,/ r"r-i rr r-L'

' n ir ,,-.nn,(

rl rr rr" r pr"r.d r,o. "u'.,.. l. 7 in g rrl
/d r'6.l B- orsid.rirr, I I . '"r -.t,"'

Ja Ja
t" ,n.

r,ro e rt, Lr tin / _'/r' . J, r 2
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