MU(2) —Math (CC - g) fon E then naL Ifn(x)dx = j f(x)dx.
—er E
2020(N9W) (e) Dini's Derivative D_f(x) is equal to
'ﬁmg : 3 hours | -D_ (-f(x)).
Full Marks : 70

{f) Iff(x)= xsinl; x#0
Pass Marks : 31.5 X

= 0 ; x=0
Candidates are required to give their answers in

*0) = —
their own words as far as practicable. then D" £(0) =-1.

_ fe LP is. ed b
The figures in the margin indicate full marks. (9) p-Norm of any f ¢ L@, b) is. defined BY
Answer from all the Groups as directed, []1 p
11| .
Group-A a _ .
1. State whether the following statements are ‘True' (h) ifo<p<1tandf,g are non-negative function
or ‘False’: : 2x10 =20 ' -

in [P, then [If +glly 2 [ifil, * llgll,-

(@) Thelength ofinterval {1} is defined by UI,.
' () If p is a o-finite measure on R, then the

(b) The outer measure of an intervalis its length.
(c) IfAand B are disjoint measurable subsels of extension ji of  to S*, where p* be an outer
[a, b} and if f is bounded L-integrable function measure on H(R) and S* the class of u*

measurable sets, is also o-finite.

on[a,b]then | f+|fisequalto If .
nia.bl :f[ g | Aud () Ifuis a measure on R, then p is monotone

(d) If{f )} be a sequence of measurable function and substractive.
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Group -B
Answer any four questions of the following :
: 5x4 = 20
3/ﬁova that a continuous function defined on a
measurable set is measurable.

/If the Lebesgue integral of Non- -negative
. measurable function f over [0, 1] be zero, show
thatf=0a.e.

~ 4,Show that an indefinite integral is a continuous
function.
5. Define measure and measure space with
example. - .
_br Deﬁne distance function on L” space and prove
that (L d) is a metric space.

Group-C
Answer any three questions of the following :
10%x3 =30
7. .If {E,}" is a family of disjoint measurable
i=1
sets, then for any set W < R, prove that

m* [Wn{CJE,H= ém'{Whﬁi}.

=1
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8. Prove the following integrability properties :
(a) f and g are L-integrable = f + g is
L-integrable |
(b) fis L-integrable = |f] is L-integrable and
further | Jfdu [</ i dp
() |f]<gand g is L-integrable = f is also

L-integrable

P State and prove Lebesgue differentiation
theorem.

10. State and prove extension theorem for measure.

11. .State and prove Minkowski's inequality.

<
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