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[4ATHEMATICS
IMAT 2C 07 : lMeasure and lntegration

Tme:3 Hou.s lMax. l,4arks 80
PART A

Answer any tour qleslons irom lhis Parl. Each queslion carries 4 marks (4x4=10)

I Dei ne Lebesgue oL.rtermeasure ofa sel. Provelhaloutermeasure istranslalion

2. Lel {El be a sequence of measuEble se1s. lf E q E?s ... prove thal

m(lim E)= rn m (E)

3. I(x), O . x !: 1, s delned by i(x) =0forx s rationa and il x is nrdonal.
i(x)= n, where n islhe rumber orzeros immed ate y aflerlhe decimalpoinl, n lhe

'.p e!6n.d..o o o ra le n" e 5rohrhdrl ,""s.rdo..do rd [^o,

4 .d .roqop pg'dbl6l,- o oro\d h.l' or.trldooop.ro ii i oi
dx=lldx+jsdx

5. Del ne a o r ng. Prov€ thal every algebra is a r ng and everv o algebra s

a o ring ls lhe converse lrle t Justiy.

6. Letl, g e Lp(!) and let a and b be conslanls, prov€ that ai + bg. Le(l).

PART R

Answer any four qleslions from this Part wilhout omlllng a anv Unil Each
question cafties 16 marks. (4116=64)

Unit-l
7. a) Del ne a nreasurabe sei. Prove lhatlhe ciass 01m

o P o/" I ot h" a e d 10 .a.d^urdbl6 pr

I a) Prove thatasel E s measurable il and on y lr ior
O I E such ll-ral m (O E) < E

b) Prove thar every nierual s measurable.

9. a) Slate and prove Falou s Lemma.

b) Show llrai l '

easurable sels is a d- algebra

E> 0 there exsts an open sel
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Unit-ll
lf i is conl nuo!s on lhe i nlte inietual [a, b] ihen prove lhal J

Asooo'" rd, ',.- []1r d, ,d. b"\"d,r'F,"-1"o"
rhatF(,)=r(,)
lfiis Fliemann nlegrabe and bounded overi nite inietoa [a,

rhatr s r.reqrabe and H Lfdl l,rd'

10 a)

1J a)

14. a)

b)

15. a)
b)

b)

c) show thrt hm I;
o* 

t ='

a) Lel r be a bounded lunclon derined on lhe I nite nterualla, bl lhen prove

thall s F emann ini€grable over ta bli1and on y i i is conl nuous a e

b) Slate and prove Lebesole s Domifaled Convergence Theorem

a) Let {A) be a sequence n a r ng R, prove lhat there ex sts a sequence {Bl

ot dlsio nt sers of B such lhai B . A tor each i and UA UB lor each N

so rhar IJA -[] B

b) Le1['be an outer measure oi H(F) and ]e1 S'denote lhe class ol u'
measurable sels. Prove lhal S' is a o ring and !' r€stricted to S' ls a
complete measLrre.

tl

Unil-lll
Let {i,l be a seque.ce oi measurable iuncl ons l" : X i [0, -], prove lhat

lL. o Llr d,

Ler ItX S lll be a measure space and I a non_nega1 ve meas! rab e iunction
Prove that Ll(E) = I,j d! is a rneasure on the measurable space ttx, Sll
Aso ilJid[<- prove that ior all . >0.lhereexislsd>0sL]chthat iAeS
a.d !(A)< d lhen O(A) <..
Stale and prove Hodeas inequa ty.

li < p < - and 1i") is a sequence h Lr (0 such i.at r, 1.1,: o as m n'-
prove lhat there exsls a ilnclon i and a subsequenc€ {nl such lhal
lm l. = i a e. Also prove lhatlELf(!) and limli. iL,=o
Slate and prove f,'lifkowskis nequalily.
Lell^€1':(a,b).n=01,2,...,IeL'|\a b)and et lim i" rl:=0.

I Showlhat l- t'd" = nl"r,'d'
) Veilv 1i) lor (a, b) = ( r, n)


