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Unit 4 - Week 2
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Assignment 2

The due date for submitting this assignment has passed. Due on 2020-09-30, 23:59 IST.
As per our records you have not submitted this assignment.

Notation: We use the notation m;(. ) (respectively m’ (. )) for the inner Jordan measure (respectively the outer Jordan measure). If E RY is elementary or
Jordan measurable, then the elementary or Jordan measure of E is denoted by m(E)(or m!9(E) i the dimension needs to be specified.)

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

Theset Q*n[0,1]2 = {(z,y) € [0,1]* : z,y € Q} is Jordan measurable.
Adisk in B? is Jordan measurable.
A solid sphere in B3 is Jordan measurable.

A solid ellipsoid in 3 is Jordan measurable.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
A disk in B? is Jordan measurable.

A solid sphere in R? is Jordan measurable,
A solid eflipsoid in B? is Jordan measurable,

2) Determine which of the following options isfare frue. 0 points

If E C R is not a Jordan measurable subset then E = {ﬂ} may not be a Jordan measurable subset of B*

Abounded set E in B? is Jordan measurable if and only if &E is Jordan measurable.
Every closed and bounded subset of B is Jordan measurable

Every open and bounded subset of R is Jordan measurable

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
A bounded set E in B2 is Jordan measurable if and only if 8E is Jordan measurable.

3) Let E — B be abounded set. Choose the statement which is NOT equivalent to the other statements: 1 point

E is Jordan measurable.

Measure Theory

S Lo Mok Given e = 0, there exists an elementary set F. C B suchthat mT(EAF,) < e.

A=z i 2 soluti
et— Given e > 0, there exists an elementary set F. C R?® suchthat my(EAF,) < e.

Week 3
Given e == 0, there exists an elementary set A C E and an elementary set B 2 E suchthat m(B\A) < e
Week 4 Mo, the answer is incorrect.
Score: 0
Week 5 Accepted Answers:
Given e = 0, there exists an elementary set F. — R? such that mz(E A F) < e.
Week 6
4) ‘Which of the following statements are true? 1 point
Week 7
Week 2 If E B is Jordan measurable and L : B® — R? is a non-invertible linear transformation then L(E) — B® may not be Jordan measurable.
Week 9 If A — B is Jordan measurable, then A9 is Jordan measurable in R
Middle-thirds Cantor set is Jordan measurable.
Week 10
Every countable bounded subset of B™ is Jordan measurable.
Week 11
Mo, the answer is incorrect.
Week 12 Score: 0

Accepted Answers:
if A c R is Jordan measurable, then A% is Jordan measurable in R®

Video Download Middie-thirds Cantor set is Jordan measurable.

Text Transcripts 5) Choose the correct statements from the following: 1 point

Live Session There exists an uncountable Jordan measurable subset of [0, 1] which has Jordan measure 0.
There exists a non-empty open Jordan measurable subset of [0, 1] which has Jordan measure .

There exists a Jordan measurable subset of B? which has infinite Jordan measure.

Every r R?® has an open neighbourhood (depending on z ) which is Jordan measurable, and has Jordan measure 1079 .

Mo, the answer is incorrect.
Srnras 1

Accepted Answers:
There exists an uncountable Jordan measurable subset of [0, 1] which has Jordan measure .

Every ¢ € R? has an open neighbourhood (depending on x ) which is Jordan measurable, and has
Jordan measure 1077 .

6) Let £ {]]I:"'} be the collection of elementary subsets of B and m' : E{]]id} — Bt be a set function, that obeys the properties of non-negativity, finite 7 point
additivity and translation invariance. Suppose further that m’[[[l, l]d} = 2 . Determine which of the following are true:

1.4 2
m'([ﬂ,i] ) = g When d—=4

m'([ﬂ,%]d) — 3—11, when d = 4

1 .4 1
f . _ —
m ([EI, 1'}] ) Togg: “hen d=23

1 .4 1
f . —
m ([El, _ll}] ) Tgg» “hen d=13

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
1[0 1]':E _ 2 when d = 4
A3l T Ee -

T) Which of the following statements is/ are true? 0 points

If A, B are Jordan measurable, then A\ B is also Jordan measurable and m( A\ B) = m(A) — m(B).
Countable union of Jordan measurable sets is Jordan measurable.

For every bounded subset of IFE“, Jordan outer measure is well defined, and is finite.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
if A, B are Jordan measurable, then A\B is also Jordan measurable and m( A\ B) = m(A) —m(B).

For every bounded subset of ]]td: Jordan outer measure is well defined, and is finite.

8 LetA={(z,y):0<z<1,0<y<z?} CR* Then my(4)=---

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Tkpe: Range) 0.3.0.35

1 point

9) Given a Jordan measurable subset E of RY . there exist a closed Jordan measurable subset Ey and an open Jordan measurable subset Ey 1 point
suchthat By € E C Es and my(Es\E;) < 107" . This statement is

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

10) Let T : B* — B* be given by the matrix

(5 3)

Then for the unit square A, m;(T(A)) =---

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Tvpe: Range) 5.9.6.1

1 point
1) Let f: [a,b] = R be confinuous. Let G(f) := {(=, f(z));z € [a,b]} . Then m;(G(f))="---

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(Tkpe: Range) 0.0.1

1 point

12) Let E C R? be bounded. Let y, denote its characteristic function. Which of the given statements imply Jordan measurability of E? 0 points

X g has finitely many discontinuities
xg 5 Riemann integrable

Xg 5 piecewise constant
all of the these.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
all of the thess.

13) Fora set E C B? . denote the interior of E by Int(E) and the closure of E by E. If E is Jordan measurable, choose the correct statement(s) 1 point
from the following:

my(Int(E)) < m;(E) < m;(E)
my(Int(E)) < m;(E) = m;(E)

m;(Int(E)) = m;(E) = m;(E)

Mo, the answer is incorrect.
Score: 0

Accepted Answers: -
my(Int(E)) = ms(E) = m;(E)

14) Let E € F be bounded subsets of [BY. Which of the following statements are true? 1 point

m? (E) < m’ (F)

my(E) = m;(F)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

mj(E) < m;(F)
m?(E) < m? (F)

15) Let E and F be two bounded disjoint subsets of BY _ Which of the following statements are trug? T point

my(E U F:II > my(E) + mJ{F}
my(EUF) < m;(E)+m;(F)
my(EUF)=m;(E)+m;(F)

Option (c) is true if ¥ is an elementary subset of RS .

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
my(EU F) = m;(E)+ m;(F)
Option (c) is true if F is an elementary subset of RS

16) Let B — [RY be bounded. Determine which of the following are frue? 1 point

my(E) = S1Up m(A)

ACE, A is a finite union of compact convex polytopes

my(F) = sSup m(A)

ACE,

A iz Jardan measurahle

my(E) = sup |A| , where |A] is the cardinality of the finite set A
ACE, A is finite

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

my(E) = sup m(A)

ACEFE, A is a finite union of compact convex polytopes

m(E) = sSup m(A)

ACFE, A is Jordan measurable

17) Afunction f : [a,b] — [0, oc) is said to be of bounded variation if the following guantity V'( f), known as the fotal variation of f | is finite: 1 point
V(f) == sup{ SN If(zis1) — f(zi)| ta=x1 < T3 < -+« < Txy1 = b is a partition of [a, b], N € M} Fora function f : [a,b] — [0, 00) of bounded
variation, determine which of the following are true:

f is Riemann integrable.

f is continuous.
The set Ey C R*givenby Ey = {(z,t) : = € [a,b],0 < ¢t < f(z)} is Jordan measurable.

If EC [a,b] and xg is of bounded variation on [a, b, then E is Jordan measurable.
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
f is Riemann integrable.

The set E; C R® given by Ey = {(z,t) : z € [a,b],0 < t < f(z)} is Jordan measurable.
IfE C [u., b] and xg is of bounded variafion on [u, b], then E is Jordan measurable.

18) Let g : B2 R, : =1, 2 be the projection onto the i -th coordinate, i.e. mi(x1, Ta) =x; . Let E C #? be bounded. 1 point
Determine which of the following statements is true:

If E C B? is Jordan measurable, then ;( E) is Jordan measurable fori = 1, 2.
If F IR is Jordan measurable, then «; '(F') 1wy '(F) is Jordan measurable in B*
If E is Jordan measurable and i E), 7 = 1,2 are Jordan measurable then we must have mi2(E) = m) (7y (E)). m!Y (72( E)).

Option (c) holds if E = Ey = Es for Jordan measurable subsets E; and Es

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
if F R is Jordan measurable, then w; (F') Ny *(F') is Jordan measurable in B>
Option (c) hoids if E = Ey x E4 for Jordan measurable subsets Ey and Eo



