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Note :  Arempt five qpicSHORS T Ui SETE fistg] ORE (fLi

trom cach unit. Question No. 9 is compulsor)
Unit-|
I.  (a) Provethat outer measure of aninterval is equal to
its length.
(by Show that union of two measurable sets s

measurable.

~ 2. (a) LetEbeagivenset Then prove that the following

statements arc equatvalent :

(1) E s measurable.

(11) Giveng > 0, thereis anopen set O = L such
thatm* (O - L)< g,

(i) There is a G, - set G 2 F such that
m* (G-E)=0.

4.
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Liv) Given ¢ > 0, there 15 @ closed set F c b
such thatm®* (E - F) <&.

Av] There is a F_ - set F < E such that

m*(E-F)=0.

(b) LetEc [0, 1) be ameasurable st andy < [0. 1)
be given. Then prove that the set E+yis

measurable and m(E +y)=m(E).
Unit-11

(a} Prove that a continuous function defined on a

measurable set is a measurable function.

(b) State and Prove Approximation theorem for

simple functions.

—4d} Let F be a closed subset of R, then prove
that a function g : F — R is coninuous if sets
{x:gix)<ajand {x:g(x)zb! are closed subsets

of F for every rational a and b.

&) Let ) be a sequence of measurable function
which converges 1o fa. ¢. on X. Prove that [ is

convergence in measure to fon X.
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(a) Ifftis integrable on [a, b, then prove that the

Ll

i

Unit-111 8.

function F defined by F (x) = L f()dt is a
5 (a) CompareLebesgue and Riemann [ntegration

4

continuous function of bounded variation on

(b) If f=ga. c then ~how that | f .I g and (a,b].
rd
converse Is not true (b) 1ffis absolutely continuous function on [a, b]. then
| 4 1o functi “hounded variation.
6. (a) Let fand g be non-negative mcasurable prove that itis function of
functions on E. Then prove that Lo an
p Unit-V
- 'l o L] ' " ik
a B 0, L (af +fg)=-a J" f+0 jj 3 .
9. (ay Show that outer measure of a null set is zcro.
Moreover, il 1< gonF then L,-, I g ) p
;
_ _ (H/ Define Boolean algebra of measurable sets.
(b)  Letbe anon-negative function which s integruble .
T
overaset k. Prove that given € ~ 0. there exists a (6%~"Show that every step function is measurable.
O > 0 such that forevery set A — F withm(A) < & s as .
! | 3, ycﬁnc limit superior and limit inferior of
“cha\cj'!-ce- i
R _.sequence of functions.
Unit-1V zé) Define Lebesgue integral as a integration of
. o simple functi
. (o) [ffis monotonic function on [a, b]. then show that pieTunetion.
it 15 of bounded variari i ati '
| i | ded varalion with total variation \!D/Ifm{l_} < ﬁlhﬂﬂ Shﬂ“’ lhill If -0.
VR = (b)- f @), *
‘ o (gr Deline functi ati
(b) If fand g be functions of bounded variation then & Define lunction of bounded variation,

show that their product is also a function of q,ﬁ}f State Fundamental theorem of Integral

lemdaj yanaton. o



