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Reg. No. :

Name :

K24P 0862

Second semester M.sc. Degree (cBSs - suppre. (one Time MercyChance)/lmp.) Examination, Aprit 2024
(2012 to 2022 Admissions)

MATHEMATICS
MAT2C07 : Measure and Integration

Time : 3 Hours
Max. Marks : g0

PART _ A
Answer any four questions from this Part. Each question carries 4 marks.(4x4=16)
1' Define Lebesgue outer measure. show that m.(A) < m.(B) if A c B.
2 

il::'Hh:T;16? lili::l'> 0 there is an open set o conrainins A

Show that if f is integrable, then f is finite valued a.e.

:::3:?:LH::J;;:i;ll:..,ring and a smaresr o-rins containins a siven

Define measure space and measurabre space. Give exampres.
Prove that if p(x) < - drd 0 . p < q <.o, then tq(p) c t_p(p).

PART _ B

*H',ffL:r,,?::'"stions 
from this parl without omittins anv Unit. Each quesrion

(4x16=64)
Unit - |

7' a) Prove that the fotowing statements regarding the set E are equivarent.
i) E is measurable

ii) ve > 0' there exists o, an open set, o: E such that m.(o _ E) < e

P.T.O.

A

q

b.
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iii) there exists G, a Gu-set, G : E such that m.(G - E) = O

iv) Vr > 0,there exists F, aclosedset, Fq Esuchthatm.(E-F) <e

v) there exists F, a Fo-set, F c E such that m'(E - F) = 0

b) Show that every countable set has measure zero.

8. a) Show that the class M of Lebesgue measurable sets is a o-algebra.

b) Show that there exists uncountable sets ol zero measure.

9. a) Prove that Lebesgue outer measure is countably additive on disjoint
measurable sets.

b) Prove that not every measurable set is a Borel set.

Unit - ll

10. a) Let f be bounded and measurable on a finite interval [a, b] and let e > 0.
Then show that there exist.

i) a step function h such tfrat |.-blf -h ldx < e.- Ja' | '

ii) a continuous function g such that g varnishes out side a finite interval
rh

and l lf-gldxce.
b) Show t# it q ' 1,

c1 sin x
l^ 

- 

dx = O(n-1) as n -) co.
'u 1+ (nx)*

11. a) Show that H(R) = [E : f = Ul=, En, En e R].

b) Let f be a bounded function defined on the finite interval [a, b], then prove
that f is Riemann integrable over [a, b] if and only if it is continuous a.e.

12. a) Show that if pr is a o-finite measure on R, then the extension I of g is also
o-finite.

b) lf ,u is a o-finite measure on a ring R, then prove that it has a unique
extension to the o-ring S(R)
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Unit - lll

13. lr 1 < p < - and ifn) is a sequence in t-P(u) such that llfn - t'lle^]:,i:
o, ffi - -. then prove that there exist a function f and a Subsequence {n;}

such that lim fn = fa.e. Also prove that f e Lp(p) and lim llfn - f llp = 0'

14. a) state and prove Holder's Inequality. when does the equality occur ?

b) lf p(f, g) llf -9llo, then provethat, {or p 2 1' p is a metric on Lp(U)'

15. Let p ) 1 and 
1, 

n . Lp(p), then prove that 
,

(ltt. g lp dp)o . (Jlr lo ou)o - (ll s lo op)F

When does the equality occur ? Justify your answer'


