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Unit 5 - Week 3

Course outline

Assignment 3

The due date for submitting this assignment has passed. Due on 2020-10-07, 23:59 IST.
As per our records you have not submitted this assignment.

How does an NPTEL online
course work?

Week 0
Week 1 Notation: We use the notation m (. ) (respectively m’ { ) ) for the inner Jordan measure (respectively the outer Jordan measure). If E R? is glementary or
Jordan measurable, then the elementary or Joerdan measure of E is denoted by m{E}. The Lebesgue outer measure of a set B C R4 is denoted as m* {E} If
Week 2 m* (E) =0, E will be called a Lebesgue null set.
Week 3
— pd ; . -
Ouler measure - Motivation 1) Let E — R® be bounded. Which of the following statements are true? 1 point
and Axioms of outer measure
Comparing Inner Jordan If E is Jordan measurable, then m*(E) = m(E)

measure, Lebesgue outer
measure and Jordan Cuter
measure —

Finite additivity of outer e ®
measure on Separated sets, m;{E] - [E}

Outer regularity - Part 1
If E¥ is open, then m* — g
Finite additivity of outer {E} {E}

measure on Separated sets, No, the answer is incorrect.
Outer regularity - Pari 2 Score: 0

Accepted Answers:
Lebesgue measurable class of If E is Jordan measurable, then m*(E) = m(E)
sets and their Properties - Part mj(E) < m*(E)
- ifE isopen, then m*(E) = m;(E)
Lebesgue measurable class of
sets and their Properties - Pari 2) Let E « 9 which of the following statements are true? 1 point
2

. L Every open set is Lebesgue measurahle
Equivalent criteria for lebesgue

measurability of a subset - Part Every closed set is Lebesgue measurable
1

Equivalent criteria for lebesgue If E¥ is Jordan measurable, then FE is Lebesgue measurable.

measurability of a subset - Part

2 If E is Lebesgue measurable, then E is Jordan measurable.
Quiz : Assignment 3 Mo, the answer is incorrect.
Score: 0
Week 3 Feedback Form : Accepted Answers:
Measure Theory Every open set is Lebesgue measurable

Every closed set is Lebesgue measurable
if B is Jordan measurable, then E is Lebesgue measurable.

Lecture Motes

Aszzignment 3 solution

Week 4 3) For a sequence {uﬂ] of real numbers which of the following are true? 0 points
Week 5 If En = (—20,8n),n = 1 then limsup, ,,, Exn = (—oc0, lim sup ay,)
Week 6 - o s Y, T
If En = (@n,00),n = 1 then lim inf, , En = (limsup ay,, 00)
Week 7 ) ) )
If By, = (min {an, ans1 }, Max {ag, anyq }), n > 1then limsup,, .., En is always non-empty.
Week 8
If En = (min {an, an:1 }, max {an, an1 }), and the sequence{an } converges, then lim sup,, ,, En = { lilp .00 an }
Week 9 Mo, the answer is incorrect.
Score: 0
Week 10 Accepted Answers:
fEy = (—00,ay),n > 1 then limsup, . E, = (—oo,lim sup a, )
Week 11 If By = (ap,00),n > 1 then lim inf, . E, = (lim sup ay,, 00)
If Bn = (min {an, 5,1 }, max {an, ay4, }), and the sequence{an } converges, then
Week 12 im sup,, oo En = { lily ;00 an }
Video Download 4) Let 0 < a < 1/3 and let Ca denote modified Cantor set corresponding to a. Which of the following are true? 1 point
Text Transcripts

Ca is Jordan measurable fandonly ifa = 1/3

Live Session
Ca is Lebesgue measurable Va < (0,1/3)

0, 1]4Cy is Jordan measurable for some a such that 0 < a < 1/3

Let {ay } be a sequence of real numbers such that 0 < ap < 1/3, then )., Ca, is Lebesgue measurable.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Ca is Jordan measurable if and only ifa = 1/3

Cla is Lebesgue measurable Ya < (0, 1/3]
Let {an } be a sequence of real numbers such that 0 < an, < 1/3, then (-, Ca, is Lebesgue
measurable.

3 Let EC B? . Choose the statement which is NOT equivalent to other statements: 1 point

Given € = 0 there exists an open set U7 suchthat m*(IT A E) < ¢
Given € = 0 there exists an open set U7 and a closed set F' suchthat F C EC U and m*(U\F) < e

Given e > 0 there exists an elementary subset F' C E suchthat m*(E\F') < ¢

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Given € > 0 there exists an elementary subset F' C E such that m*(E\F') < €

6) Let {E,,,} be a collection of bounded Lebesgue measurable subsets of RY and let E = |J,.~1 En . Which of the following are true, assuming that the 1 point
inequalities are considered in the extended non-negative reals [0, +oo| 7

Given € = (), there exists a sequence of open sets {Un} such that E, € Uy and m* (I,\E,) < /2"
There exists a sequence of compact sets {Ic_'n} such that K, C Ey and lim,, . m* {Eﬂfi’n}l =0
The following inequality may hold: m* ( E) < m*(lim sup,, ... Ey)

limy, ;o m*(E\En) =0

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Given € = [, there exists a sequence of open sets {Un} such that By, C Uy and m®* (Up\Ey) < /2"

There exists a sequence of compact sets {Eﬂ} such that Kn C Eq and limy .o m*(Ea\Kn) =0

7)  Which of the following statements are true? 1 point

Every subset of the middle-thirds Cantor set is Lebesgue measurahle.

Let E R and f : BY — B be a homeomorphism. Then m*(f(E)) = m*(E)

Given e = 0 there exists an open dense subset of K of Lebesgue outer measure less than e.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Every subset of the middie-thirds Cantor set is Lebesgue measurable.

Given € = 0 there exists an open dense subset of B of Lebesgue outer measure less than e.

8) Which of the following statements are true? 1 point

Iif T:R* — R? islinear E is Lebesgue measurable, then m® (T(E)) = m*(E) iz not always true.

Lebesgue null sets are always bounded.

If A < H has positive Lebesgue outer measure, then it contains a non-empty open set.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If T:R% — B? islinear E is Lebesgue measurable, then m*(T'(E)) = m*(E) is nof always frue.

9) Let A C IR Then A x {0} is Lebesgue measurable in 2 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

10) Which of the following options imply that a Lebesgue measurable set E B9 has finite Lebesgue outer measure? 1 point

There exists a compact set F such that m*(EA F) < oo

E = p>1 En where {Eﬂ} is @ seguence of Lebesgue measurable sets such that m*®(Ey) < oo forsome ne M
E=U,., En where {En} is a sequence of Lebesgue measurable sets such that m* (En) < an for some sequence {an } such that lim, , an = 0.

E =, -, En where {En} is a sequence of Lebesgue measurable sets such that m*( Ey, | < ay, for some sequence {un} such that 3" an, < 0o

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
There exists a compact set F such that m*(EA F') < oo

E=g>1 En where {En} is a sequence of Lebesgue measurable sets such that m*(Ey) < oo for
some nc M

E= Unn En where {E,,,} is a sequence of Lebesgue measurable sets such that m* (En) < an for
some sequence {an } suchthat’ ap < 00

1) Let E « R? be Lebesgue measurable. Then m* (I nt(E)) = m*(E) = m* (E), where Int(E) is the interior of E and E is the closure of E. 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

12) If E R is Lebesgue measurable, then its boundary AE is Lebesgue measurable and m* (9E) =0 1 point

True
False

Mo, the answer is incorrect.
Score: 0

ALLEpiEd Answers.
False

13) Let f: — B be continuous. Then which of the following is true? 1 point

Gy = {(z, f(z)) : = € R} is Lebesgue measurable in R* and m(Gy) =0
Aj = {(z,y): 0 < y < f(z)} is Lebesgue measurable
If E — B has finite Lebesgue outer measure, then f( E) also has finite Lebesgue outer measure.

If E has posifive Lebesgue outer measure, then f(E) has positive Lebesgue outer measure.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Gy = {(=z, f(z)) : = € R} is Lebesgue measurable in R* and m(Gy) =0

Aj:=={(z,y) : 0 < y < f(z)} is Lebesgue measurable

14) Let € be the middle-third Cantor set. It can be proved that there exists a continuous surjection g : C' — ['I], 1]_ EBased on this fact, conclude 1 point
which of the following statements are frue?

If E ¢ B® is a Lebesgue null set and f: E — K is continuous (E having subspace topology from R ), f(I?) need not be a Lebesgue null set for each D) C E.
FiEc R'isa Lebesgue null set and f : E — & is continuous (E having subspace topology from &), f{E} always has finite Lebesgue outer measure.

Let E, F' BY | if f: E — F is uniformly continuous, then f preserves Lebesgue outer measure.
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
if E R is a Lebesgue null set and f : E — R is continuous (E having subspace fopology from IR ),

f( D) need not be a Lebesgue null set foreach D C E.

15) Let N(R%) be the collection of all Lebesgue null sets in 9. Then which of the following statements about A(R?) are true? 1 point

N (R?) is closed under taking lim sup and lim inf
if A € N{R%) then its power set is a subset of N(IRY).

There exists an injective map from A (E?) into B

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
N(R?) is closed under taking lim sup and lim inf

if A € N(R?) then its power set is a subset of N'(IR).



