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Unit 5 - Lebesgue measure and its properties

Course

outline Week 4 Assessment

How does an
NPTEL online As per our records you have not submitted this assignment.

course work?

1) Let 4 be a subset of [0, 1] and m denote the Lebesgue measure on R. Then which of the
Sigma algebras, following are true?
Measures and
Integration

If 4 is closed then m(4) > 0

Integration and
convergence If 4 is open then m(4) = m(4), where 4 is the closure of 4
theorems

If m(int(4)) = m(4) then 4 is (Lebesgue) measurable, where in«(4) is the interior of A.
Outer measure

If m(int(A)) = m(Zi) then 4 need not be measurable

Lebesgue
measure and its No, the answer is incorrect.
properties Score: 0
Accepted Answers:
Lebesgue sigma If m(int(4)) = m(A) then 4 is (Lebesgue) measurable, where int(4) is the interior of A.
algebra (unit? i . o ) ) . .
unit=36&lesson=37) 2) Define an equivalence relation in [1, 2] by x ~ y if x — y is rational. Consider the set N
consisting of precisely one element from each equivalence class. Then
Lebesgue
measure (unit?
unit=36&lesson=38) N is uncountable

Fine properties
of measurable [1,2]~ Nis uncountable
sets (unit?

unit=36&lesson=39) ™) =0
m % =

https://onlinecourses.nptel.ac.in/noc20_ma02/unit?unit=36&assessment=100
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E c N measurable implies m , (E) = 0
No, the answer is incorrect.
Score: 0

Accepted Answers:
N is uncountable

[1, 2] | N is uncountable
E © N measurable implies m 4 (E) = 0

3) Let /:R — R be a function. Then which of the following are necessarily true? 1 point

If fis measurable, then ¢ - fis measurable, for any continuous real valued function ¢
If 2 is measurable, then fis measurable
If fis differentiable, then /' is measurable

If g:R — R be a measurable function such that /= g a. ¢, then fis measurable
No, the answer is incorrect.
Score: 0

Accepted Answers:
If f'is measurable, then ¢ o fis measurable, for any continuous real valued function ¢

If fis differentiable, then f'is measurable
Ifg: R — R be a measurable function such that f = g a. e, then fis measurable

4) Let {f,} be a sequence of real valued functions defined on [0, 1] which converges pointwise to 1 point

a continuous real valued function fon R. Then which of the following are necessarily true ?

lim | (l)fn(x)dx = (l)f(x)dx

10 </,(x) < /) ¥n € N and x € [0, 1] then lim [, ()dx = [ fi)dx

n— oo

1 .l 1
It 1/,)] < —= Vn € N and x € [0, 1] then nlfleofn(x)dx = [

If |£,@)| <1Vn € Nandx € [0,1] then lim [, f,@)dx = [ fx)dx for all measurable K c [0, 1]
n—oo

No, the answer is incorrect.
Score: 0

Accepted Answers:
If0 <f,(x) <f(x) Vo € Nandx € [0, 1] then lim J.f}fﬁ(x)dx | ;f(x)dx
n— oo

1 Y !
F1f,69| <= ¥ € Nandx € [0,1] then nll_r:; [ fodx = [ fidx

\/_

If |f,()| <1Vn €Nandx € [0,1] then lim [, f,()dx = [ fix)dx for all measurable K < [0, 1]
n— o0

5) Assume {f,}, {g,}./.g € LI(R”) be such that f, — fand g, — g pointwise a.e., then which 1 point

of the following are true?

[xef, + 2,) dm — [gu(f+ g) dm
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17,1 < |/ ae., |g,| < |g| a.e.implies Jgi(f, +g,) dm — [ga(f+ g) dm
If,| < |g| a.e.implies [guf, dm — [gof dm

If,| <g,a.e.and[png, dm —> [gng dm implies [guf, dm — [gof dm

No, the answer is incorrect.
Score: 0

Accepted Answers:

4,1 < 1f] ae., |g,| < |g| ae.implies [(f, +g,) dn — [p(f + g) dm
I/, | < |g| a.e. implies [ puf, dm — [ pof dm

|f,| <g,a.e. and[gug, dn — |png dm implies | gif, dm — | gof dm

6) Consider the sequence of functions f, (x) = ¢~ on [1, o). Which of the following are true?

JTfn(x)dx — 0

sup, If,ll; < oo
f, converges in L'[1, «0)

/f,, does not converge in L7[1, ) forany 1 < p <

No, the answer is incorrect.
Score: 0

Accepted Answers:
Ic}ofn(x)dx — 0

sup lfull; <

f, converges in L![1, )

7) Let {E,} be a sequence of measurable sets in R such that m(E,) — 0 as n — « and /> 0 be
measurable. Which of the following are true ?

J.Ef(x)dx—>OaSn—>oo
IfE, , CE, Vnthen J.Ef(x)dx —0asn— o
If fis bounded, then J.Ef(x)dx —0asn— o

If fis integrable and E, . | C E,, Vn then IEﬂx)dx —0asn — o

No, the answer is incorrect.
Score: 0

Accepted Answers:
If f'is bounded, then I pJ)dx — 0asn — o

Iffis integrable and E,, . , < E,, Vn then [, fi)dx — 0 asn — o

n

8) Letf, f,: (X, F, u) — R be measurable functions. Then which of the following are true?

If 0 < f, converges to funiformly, then lim J-and,u = J.deﬂ
n—o
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If u(X) is finite and |f,(x)| < 1, Vx € X, and f, converges to fae then lim ng o f,dit = IXg o fdu, Vv

n— oo

continuous function g on R

If u(X) < 0 and if f, are bounded by one, f, converges to f'a.e.(u), then lim J.Xf;qdy = Lfdy
n— oo

ffi<fa<....<f,<f,+15....,andf, converges to fae then lim I)d’nduzf)/dﬂ

n— oo

No, the answer is incorrect.
Score: 0

Accepted Answers:
If u(X) is finite and |f,(x) | < 1, Vx € X, and f, converges to f ae then lim IXg o fudu = _[Xg o fdu, V
n— oo

continuous function g on R
If u(X) < oo and if f, are bounded by one, f, converges to f a.e.(u), then lim I adu = _[dey
n— o

9) Let {f,} be a sequence of real valued measurable functions defined on R which converges 1 point
uniformly to a real valued function fon R. Then which of the following are necessarily true?

tim [*_f,dx = [ fooyda
lim ITfn(x)dx = I cff(x)a’x

lim [27, (0dx = [y

lim I g S()dx = I (S 0dx for any compact set K ¢ R
n—aoo

No, the answer is incorrect.
Score: 0

Accepted Answers:
L2 2

lim [ f,(0dx = [ feodx

n— o0

lim J xSn@dx = I wf()dx for any compact set K ¢ R
n— oo

10)et 4 € L(R™). Then which of the following are correct ? 1 point

04 € L(R™ forall § > 0

A+x e LR"forallx e R"
No, the answer is incorrect.
Score: 0
Accepted Answers:

04 € L(R") forall 6 > 0
A+x € LR") forall x € R"
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