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M. So DEGREE EXAMINATION APRIL 2018.

Apphed Mathematlcs o
| . . FOURTH SEMESTER .
| . PaperI——LABESGUE MEASUREANDINTEGRATION |
Time : Three hours 7 B - 7 B - Mammum 75 marks

(No a'ddition_a.l sheet will be supplied) 7

- PART A — (5 x 5 = 25 marks)
Answer any FIVE of the fo].lowing
Each questlon carries 5 marks, -

Each answer should not exceed 1 page.

1. If E, and -E are'measurable sets, then show that E UE, is measdrable

2. Letfbea functlon w1th measurable domain D. Show that f is measurable iff the functmn

" of deﬁned by g(x) f(x) for x €D and g(x)=0 for x¢ D 1s measurable.

' 3.‘ .Let f be a bounded function deﬁned on {a b}. If f is Rremann integrable on [a b] then

show that it is measu_rable and RI f(x)dx I flx)dx. Wlth the usual notatmn ‘

4 Prove that a bounded functmn f on [a b] is Rlemann 1ntegrable if and only ]_f the set of '
~ points at which f is dlscontmuous has measure Zero, :

5. "Show that if fis bounded varlatlon on [a b] the Tb P N

6. ._ Show that the sum and deference of two absolutely contmuous functions are also abSoldtely
continuous. . I ‘ '

_ State and- prove the Minkowski's 1nequa]1ty

Prove that every convergent sequences isa cauchy sequence

PART B— (4 X 12% = 50 marks)

| ‘ Answer ALL questions. .

Each question carries 12% marks,
Each answer should not exceed 6 pages._

9. (a) Prove that the outer measure of an mterval is its length

(o) Show that if E, and E, are measurable, then
. m(E, u32)+m(ElnE2)_m(El)+m(E2),
o Or
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(a)

(b)

@

‘Show thet if | f| is integrable over E, then,so is lf | and

~

State and prove Monotone convergence theorem.

State and prove Lebesgue convergence theorem
Let f be a bounded functlon deﬁned on {a b} If [ is. Rlemann mtegrable on [a b],

then show that 1t is measurable and. RI f(x)dx I f(x)dx

o
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E _dntegrabﬂity of | f l imply that of f ? Justify your claim.

(a) -

o

(a)

(2)

(b)

@
o

State prm}e Riesz representation theorem. .

is'a contmuous funct1on of bounded variable on [a, b].

Or

Prove that a ‘normed linear space X is completed if .and only i_f'every' absolutely
summable series is summable. . L

Let f bea bounded hinear functlonal on L?, 1< p<w. Then prove that there exists a

_functlon g in L' such that F(f )Ifg and I!F | —ﬂg“

Prove that a function f is of bounded vanatmn on [a,b] if and only if f is the
’d.lfferences of two monetone real valued functlons on [a b]. o o

Let f be mtegrable on [a b]. Then show that the funetion f deﬁned by FX) = If(t)dt ¥

Or.

Let f be an integrable function on [a, b] andsuppose that F(X)=F(a)+ I ftdt.

Then show that FX)= F(X) for almost all X in [a,b].

If f is absolutely contmuous then show that f has a derivative almost everywhere

State and prove Holder 8 mequahty
Show that L? is complete (1 < p < ).

Or
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