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Unit 9 - Week 7

Course outline

Assignment /

The due date for submitting this assignment has passed. Due on 2020-11-04, 23:59 IST.
As per our records you have not submitted this assignment.

How does an NPTEL online
course work?

Week 0
Week 1
Let f: [ﬂ_r Ii] — B be Riemann integrable. Let {cﬁk} be a non decreasing seguence of piecewise constant functions such that
Week 2 dre < fVE = 1, |de(z)] < SUP[ap | fz)|Vz € |a, b] and
Week 3 ’ ’
f ¢ (z)dr — f flz)dz, as k— o0
L1 il
Week 4
(This sequence exists due to the Riemann-Darboux theorem). Similarly, let {'i.lffk} be a sequence of non increasing piecewise constant functions such that
Week 3 f = v, |1."-I]*{I}| = SUDPze |a,b |.ﬂ::':}|: Vr e [ﬂ‘-r'b] and
Week 6 b b
f te(z)dz — f f(z)dz, as k — oo
Week 7 : :

_ Mow answer the next two guestions.
Lebesgue integral for complex

and real measurable funciions:
the space of L*1 functions

Basic properties of L*1- 1) Which of the following are true? 1 point

functions and Lebesgue’s
Dominated convergence

theorem ¢ = limg .o, ¢ and o = limg ., 3o are measurable funclions
L*1 functions on R*d: Egorov's )
theorem revisited (Littlewood's ¢ and v defined above are Lebesgue integrable on [a, b
third principle)
b
L*1 functions on R*d: The Riemann integral of ¢, f di(z)dz is equal to the Lebesgue integral of ¢, ¢pdm foreach k = 1
Statement of Lusin's theorem - [a.8]
(Littlewood's second principle),
Density of simple funclions, B
step functions. and continuous The Riemann integral of 4, f Pz )dx is NOT equal to the Lebesgue integral of ., Ypdm foreach k> 1
compactly supported funclions - [a.H
in L*1 '
Mo, the answer is incorrect.
L*1 funcficns on R*d: Proof of Score: 0
Lusin's theorem, space of L*1 ACEEF:IEI:I ANnswers: _ _ _
functions as a metric space ¢ = Mg .00 ¢ and b = limg o 3 are measurable functions
¢ and v defined above are Lebesgue integrable on [a, b
& L*1 funclicns on B*d: the b
Riesz-Fischer theorem The Riemann integral of @, f dr(z)dz is equal to the Lebesgue integral of ¢, j orpdm for
- : o |a.B]
Quiz » Azsignment 7 cach k=1
Week 7 Feedback Form :
Measure Theory 2) Which of the following are true*? 1 point
Aszignment 7 solutions
Week 8 ].iIIlk_H.Df gp dm = ¢ dm and f g dm = P dm
|a.b; |, b] LY |a,b]
Week 9
f may not be a real measurable function
Week 10
f=¢=4 for za.e. in |a,b
Week 11
B
Week 12 The Riemann integral j‘,f flz)dz is equal to the Lebesgue integral of f, o fdm.
i i, b
Video Download Mo, the answer is incomrect.
Score: 0
Accepted Answers:
Text Transcripts ] .
limg ;0 f dp dm = ¢dm and f P dm = i dm
Live Sessi [e,B] o, |z, B [z,
Ve Session f=¢=1 for za.e. in [a,b]
b
The Riemann integral f, f flx)dzx is equal fo the Lebesgue infegral of f, fdm.
a [,
3) Let ac R.Let fo: R — [0,00] bedefined by fa(z) = e Tz !xyp o) (). Which of the following are true? 7 point

1 i
[Hint: Use the fact that f fa dm = lim fa(z)dz + Hm f fa(z)dz, where the integrals under the limits are ordinary Riemann integrals]
Tl—=D0
1

i0,00) =0 Jiin

foe L}Y{R,m) for a=0
fa € LY (R, m) for a > -1

fa @ LY(R,m) forany ac R

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
fae L'(R,m) fora=0

4) Let de M, o [0,00)and f:R? — [0,00) be defined as 1 point

f(z) = (1 +|l=]I")*

Choose the correct statements from the following.

—E - . -

Hint: To estimate/_-.____‘ fdm,Let Ax = {z € B(0,1) :2* < ||z|| < 257}, k = 0 Note that f(z) < (1+ 2*7)~* on A . Define
B(0,1)

ar(z) = (1 +25) 1y A(z), k = 0. Now f(z) < Y 5° ax(z) and use Tonelli's theorem.

fe L'(RY, m) ifandonly if o > d
fe LY (B m) ifandonlyif 0 < o < d
fel'(R: m)ifo=d

fel'(RE m)ifd/2<o<d

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
fe LY(R®, m) ffandonly if o > d

In the following questions 5-8. use the following fact wherever applicable: the improper Riemann integral fﬂm f(z)dz := limp . fuﬂ flz)dz coincides with the
Lebesgue integral for any unsigned measurable funciion f , which is continuous [EI, 00 )

%) Evaluate the following limit. 1 point

Hmn4mfm (1+ E)_ ms(i)rf:
0 i n

[Hint: Use the inequality: (1 + z/n)™ < (1 + z +z%/4) forz = 0]

0
.1

o

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
1

6) Evaluate the following limit: 1 point

[Hint: Use the inequality (1+ )" > 1+ nz, for z = 0]

0
.1

o0

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
i

7) Evaluate the following limit: 1 point

limg ,q0 fm fﬂ sin(z)e “dzdt
L] L]

[Hint : Evaluate the inner integral explicitly.]

0

w2
1

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
w2

8) Evaluate the limit: 0 points

i ” == T ) dz
]]mn—}m‘/; nszn(ﬂ)[{l—k ) d

. SIN €
[Hint:Evaluate the limit lim, g,
F.
w2
0
2
Mo, the answer is incorrect.
Score: 0
Accepted Answers:
w2
9) Let fe L'(R% m). Which of the following are true? 1 point
Given e == 0, there exists R = 0 such thatf | fldm < €
B{0,R)"

If fn is @ sequence of integrable functions such that || fn — f||;» — 0as n — oo then f, convergesto f pointwise almost everywhere.

Forn = 1let g = mjn{|_f|1n}_Then each gy is integrable and lim,, , f gndm = f | f| dmm
md Rt

Let { fn } be a sequence of integrable functions such that || fn — f||;+ — 0as n — co. Then given e == 0 and A = 1 there exists a N & [ such that
m({z € R : |fu(z) — f(z)| > A}) < eVn >N

Mo, the answer is incorrect.

Score: 0
Accepted Answers:
Given e == 0, there exists R = 0 such thaf f fldm < €
B{0,RY
Forn > 1let g, = min {|f|, n}. Then each gy, is integrable anu‘]jmn_*.x.f gndm = f |f| dm
R* R

Let { jﬂ} be a sequence of integrable functions such that || fn — f||p — 0asn — oo. Then given
e > 0and A > 1 there exists a N € N such thatm ({z € R* : |fu(z) — f(z)| = A}) < eVn =N

10) Let f € L(IR, m). Then, given ¢ = 0 there exists § = 0 such thatif 4 B4 is a measurable subset such that m(A) < &, then f,q. |fldm < € 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

11) Suppose { fn } is asequencein L!'(R, m) and f: B — C is a measurable fuction such that [, |fn — f| — 0 as n — 0o. Then which of the 1 point
following are true?

There exists M = 0 suchthat |fa(z)| < M ¥n > 1 fora.e.z € R
fe L'(R,m)

There exists a subsequence { fo, } of { fn } suchthat { fo, } converges pointwise ae.to f.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
f e LY (R, m)
There exists a subsequence { fn, } of { fa} suchthat { fn, } converges point wise a.e.fo f.

12) Choose the comrect statements from the following. 1 point

Let f £ L1 (B9, m), and let e > (. Then there exists a Lebesgue measurable set E k% m(E) < esuch that the restriction of f to B%\E is continuous.

Let f e L1(RY, m), and let € = 0. Then there exists a Lebesgue measurable set E' C Re, m(E) < esuchthat f is continuous on every point in RNE,
viewed as a function on RY .

Let f € L1 (R®, m), then f is continuous on a G5 subset of R

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
p —a P — T fmmd ¥ e ra-ux - M Tl oo &P oo meaimBe o B B e e m e e Fm — & T — Wl
LEl o= Ly \Im Z”I-Jf: il ISl & 2 WL TSN s e BAKID O LEUSSUWE Niedoulldure 580 D 1 B

such that the restriction of f to R\ E s continuous.

£ TN -
IR ) = E

13) Let (X, B, ) be a measure space and f : X — C be measurable.. Then which of the following are true? 1 point

If fr is & sequence of integrable functions converging uniformly o f, then f is integrable.
If u(X) < 0o, (a) holds.
If fn iz & sequence of bounded integrable functions converging uniformly to f , then f is integrable.

Suppose p(X) < oo and the seguence {fn} converges to f pointwise a.e to f . If [fa(z)| < Mfor a.e.x € X andforevery n > 1, then f is integrable

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

If p(X) < o0, (a) holds.

Suppose p(X) < 0o and the sequence { fn} converges to f pointwise ae to f . If |fu(x)| < M for
a.e.x € X andforeveryn = 1, then f is integrable and iy, o [y fadp = [y fdu

14) Let (X, B, jt) be a measure space and f : X — C be measurable. Then which of the following are true? 1 point

If f is bounded a.e., then it is integrable.
If p(X) < oo then f isintegrable.

If f is bounded a.e. and u(X) < oo, then f is integrable.
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If f is bounded a.e. and pu(X) < 0o, then f is infegrable.

15) Which of the following are dense in the Banach space L' (B, m) ? 1 point

The class of simple measurable functions on B
The class of step functions on R

The class of compactly supported continuous functions on B
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
The class of simple measurable functions on B

The class of sfep funclions on I
The class of compactly supported confinuous funclions on B



