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Time : 3 Hours é Maximum Marks : 70
Instructions to Candidates: 2
i, Answer any five (5) full questlo@ )

ii. All questions carry equal marks. C’a \\ R /
’i‘i’:’,"/o

1. a  Define Lebesgue outer measure m* 4 of a set A of real numbers. Let {4,} bea
countable collection of sets of real numbers. Prove that m*(U4,) < Zm *4,.
b.  Show that collection of all measurable sets is a o - algebra.
c. If{1,} isafinite covering of 0 N[0,1] by open intervals, show that Y I(J,)>1.Is this
true if {7,} is infinite? Justify. (5+4+5)
2. a  Show thataset E c R' is measurable if and only if given & > 0,3 a finite union / of
intervals such that m*(EAl < ¢).

b.  Construct an uncountable set of measure zero. (7+7)
3. a  StateLittlewood’s three pnn01ples and prove any one of them.

Let >0 and measm able Show that there exists a sequence {60,,} of simple functions

suchthat o, 7. inet (6+8)
4. a  Stateand prove Fatou’s lemma.
b. Let ;[f«”’lg <°°.Showthatl(-/+g)=£-f+7[_g. (7+7)

5. a  Stateandprove Vitali Covering Lemma.

h
and J._/'(I')d/ =0 forall 1 e[a,b] then show that /() =0 a.e. on

b. Iffisintegrableon |a,b

Ia,b| ) (7+7)
|P.T.O.
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J0x=0
6. a.  Findthe Dini Derivatives of./'(-\‘)=l e b atx=0.
xSin—x#0
X
b X
b. If If <o and F(x) =F(a)+j S(@)dt ,show F'= f a.e.on[a,b]. (7+7)

7. a. Withusual notation prove that 7= P+N and f(b)-f{a)=P-N.
b.  Iffexists and bounded on [a,b], then prove that f is of bounded variation on [a,b].
2 .1
x“sin— 0<x<1 .
c.  Show that f(¥) = x is of bounded variation on [0,1]. (5+4+5)
0 x=0
8. a If £,/ :[a,b]>
[a,b]?
b.  Iffis absolutely continuous on [a,b], show f e BV[a,b] and that fis an N function.

a,b| are absolutely continuous, If f; o f, absolutely continuous on

c.  Show thata function fis an indefinite integral if and only if it is absolutely continuous.
(3+4+7)
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