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TR O A0 PG-114
IV Semester M.Sc. Degree Examination, June 2015
(RNS)
MATHEMATICS
M-401 : Measure and Integration
Time - 3 Hours Max, Marks : B0
Instruction - 1) Answerany 5 gusstians, choosing atleast two from
each Parl.
2} All questions carry equal marks.
FART - A

1. &) Define outer measure. Prove that outer measure je translation invariant
b} Foran interval |, show that m=(1) = {I}. Further, if A is a countable sat. prove

that m*(A) =0
c) Dehine a measurable sel It A |s measurable set and Bis any sel, then show
that m*{AwB)+m* (A ~B)=m"{A)+m* B). {4+8+4)

2. &) State and prove countably additive property of Lebesgue measurable sets.
b) Let Abeanysubsetol R IfE, E,, . E, are disjcint Lebesgue measurable

] e

c) Prove that a set A is measurable if and only if its complement is also
measurabie (6+7+3)

sels, then prove thal m*

3. &) Provethat avery Borei set is Lebesgue measurable.

b] itand g are two measurahle real valued functians defined on the same
domain, then prove that f-g, cf and 2 are also measurable.

¢} Define a measurable function. Show that the following statements are equivalent
forafunction t: E — A", where A* denotis the extended real number system

i) (x<E/t{x)>a) is measurahie vva =R
W ix=E/1{x}>al i measurabie v a =H

i) (% =E/H{x) <alismessurable ~a -/
: FP.T.O.
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W) I =E/fx)<a)is measurable v a A

Further, show that the above statement Imply that forany bh=R-,
X € E/#{x) = b} is measurable. (6+248)

4. &) Lel E be a Lebesgue measurable sat with intte: measure, for a given =- a
prove thal there exists a finite union L' ol open intervals such that miEALL) <&,
where Eall=(E- U)o (U-E)

b} Let|be a measurable function and g be & function defined over a measurable
selE suchthat{=ga.e onE Then prove that g is measurable.

¢} lasequence (f} converges on measure tod, then prove the following :
i {f,) converges on measure to every function g which is equivalent to f
i) Thelimit function 1z Uuniguéa &, (7+d+5)

PART-8
3. a) 1is Lebesgue Integral over E. then show that amE < J'f < BmE,
E

b) Letfbea bounded function an E with mE < . Then show that f is measurable
iff M'E’_Jf J””ﬁ;f.{q’ tor all simple functions ¢ and .

€) Let if,}.5 be a sequence of measurable functions defined on a sat Eoffinifa o
measure. Suppose 00 <M v nand wx cE . H 'ijt,{x} =fforeach xcE,

then shiow that fim ft, =[f (241044)
E E

6. a) State and prove Fatou's lsmma, Dﬂduca-Mnnntma-Gnnuergan;ﬂ Thegram,
Further, give an exampie to show that montone convergence theorem need

not hold for a decreasing sequence of funciions

B} Letfbe a non-negative measurable function which is integrable over a set E.
Then prove that for a given - - o there s a & = 0-Such that for every sat

A=E with mA < § are have jr <E (10+6)
A




