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MDE/M-24 4666

REAL ANALYSIS-I1
Paper-MM-408

[Maximum Marks . 80

Note : Attempt five questions in all, selecting one question
from each unit. Question No. 9 is compulsory. All
questions carry equal marks.

1. (a)
(b)
2. (a)
(b)
3. (a)
(b)

UNIT-1
Let {E,} be infinite sequence of measurable sets

such that £ ,, c E, for each n. Let mE, < = then

prove that: 8

(,_l ) lim mE .

n—+ o0 )
Show that Borel sct is measurable. In particular

each open sct and each closed set is measurable. 8

Prove that a constant function f defincd on a
measurable set £ is measurable. 8

Show that characteristics function ¥, is measurable

if and only if 4 is measurable. 8
UNIT-II

State and prove F. Riesz theorem. 8

State and prove Lusin’s Theorem. 8
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(b)
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(@) .

(b)
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(b)

If /is a bounded and mcasurable functions defineg
on a sct of finite measurc. If A and B are disjoint

measurable sets then: R
[r=[r- [ f
AvB A

Show that Bounded convergence thcorem neee
noj

be true in case of Riemann integral. K
UNIT-111
Show and prove Fatou’s lemma. Q

Evaluate the Lebesgue integral of the function

J:[0, 1] > R as: https://www.haryanastudy.com  §
1

jxﬁifo<xs1

J=10 ifx=0
State and prove Vitali’s covering lemma. 16
UNIT-1IV

If fis bounded and measureable on [a, b] and
Fﬁ)—j/&hﬂ+F@)

then prove that F" x) = flx) for almost all x in

[a, b]. 8
If f1s absolutely continuous on [a, b] then show that
it 1s bounded variation on [a, b]. 8
Show that every convex function on an open

6

internal is continuous.
State and prove Riesz Representation theorem. 10
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Compulsory Question

‘Attempt all questions: 8x2=16

(i) Prove that if fand g arc measurable functions, then

the sct {x £ fix) ~ g(x)} 18 a measurable set

(1i) State Egorofl’s theorem

(i) Give an example of a function which i1s Ricmann
integrable but not Lebesguc intcgrable.

(iv) Define simple function.

(v) Define general Lebesgre integral.

(vi) State monotone convergence theorem.

(vii) Define absolutely continuous function.

(viii) State Minkowski inequalities of Lp spaces.
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