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(2017 to 2022 Admissions)
I\IIATHEIMATICS

|\IAT2C07 : Nleasure and lnlegration

Time:3 Hours lr,Iax. Marks:8o

PART ' A

Answer any lour queslions lmm lhis Part. Each qlestion carries 4 marks.(4x4=16)

1 Deilne Lebesgue outer measure. Showlhal m'(A)< rn'(B) iAqB.

2. Prove thal, ior any sel A and any. > 0ihere is a. open set O contarning A
and such thar 6'(o) < m1A)+ 3.

3. show that il I is integrable,lhen I isfinite valued a.e.

4. Show lhal here exlsl a smallest r ng afd a smallesi o ring conlaining a glven
c ass of subsels ol a sPace.

5 Dei ne meas!re spac€ and meas!rabe space. Give examples

6 Provethatij !(x) < -and 0 < p<q <-,lhen Lq(!)e Lp(u)

PAFT - B

Answerany fourqlesl ons lrom lhis Partw lhoutomiiting any Unit. Each question

cades 16 ma.ks. (4x16=64)

lJnil I

7 a) Prove lhal lhe 10 lowlnc slalemenls reqardlng the sel E are eqliva enl.

) E is measurable

l) V.>o lrrere exists O, an open sel, O r E such lhal m'{o E)< €



Unit - ll

r0. a) Lel I be bounded and measurable on a liniie interualla, bland lel € > O.

Then show thal there exisi

vern shes oli side a iinire inreryal

f "in' a,=orn'r".n--.

a) show that F(F)= [E : E e Ul , E", E". R].

b) Lettbea bo!ndedtlnclon dellnedon lhelinite interualta, bl, then prove
thal f is Remann iflegrable over [a b] r and only it is conlnuous a.e.

a) Showlhal iltL is a ojinile rneasureon Fl.lhen lhe e)a(ens on U olf is also

iii) lhere exisls G, a Gi-se1, G I E such ihat m'(G E) = 0

iv) V . > 0 lhere exisls F, a closed sel F s E such lhai m'(E - F) < €

v) lhere exisls F a Fd sel, Fq E slch lhat m'(E F) = 0

b) Showlhal every counlable sel has measure zero.

a) Showlhar the class M of Lebesgue rneasurable sets is a o algebra.

b) Showlhal lhere exists lncolniable seis ol zero measure.

a) Prove lhat Lebesgue outer measure is counlab y addllve on dislo nt

b) Prcve lhat nol every measlrabre sel s a Borei sel.

8.

9.

11

i) a srep runction h such rhar l:li h

ii) a co.tinlous llnclon g such that g

ano iblr sldx<".

measure on a ring R, lhen prove that il has a lniqle
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Unit- lll

lf 1 < p < - and {fn} is a sequence in Lp(p) such ihal llt" l.ll.-r0as
n, m r -, then prove lhal lhere exist a tuncton f and a subsequenc€ inrl
such ihat lim fn = fa-€. Also prcve lhat t € Lp(F) afd lim llln - rllp = 0.

a) Stale and prove Holde/s lneqlalily. When does ihe €quality occur ?

b) lr p(f, s) lll sl p, lhen prove ihal, for p > 1 , p is a.melric on LpG).

Let p > 1 and f, g e Lp(jr), then prove thal
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