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Unit 7 - Week 5

Course outline

Assignment 5
How does an NPTEL online

course work? The due date for submitting this assignment has passed. Due on 2020-10-21, 23:59 IST.
As per our records you have not submitted this assignment.

Week 0
Week 1 1} Which of the following o-algebras is/are equal to the Borel o- algebra on B 7 1 point
Week 2
The o- algebra generated by compact subsets of B
Week 3
A:={E: EcC R, E or E°is countable }
Week 4
The o- algebra generated by B = {(—a,a) 1 a € B}
Week 5
® Abstract measure spaces The o algebra generated by finite and cofinite subsets of [&

Boclean and Sigma-algebras Mo, the answer is incorrect.

Score: 0

Accepted Answers:
The o- algebra generated by compact subsefs of B.

Abstract measure and
Caratheodory Measurability -

Part 1
® Abstract measure and 2) 'Which of the following collection is a Boolean algebra? 0 points
Caratheodory Measurability -
Part 2
Ahstrzct meazure and Hahn- The collection of all Lebesgue measurable subsets E of B such that E or E has finite Lebesgue measure.

Kolmogorov Extension
- . . o ~ : . : -
#® Lebesgue measurable class vs F = {F FCR ]m*[F} e '[FE} I= & positive mteger}

Carathecdory extension of

usual outer measure on R*d The collection of all Lebesgue measurable subsets E of R? such that E or E® has zero Lebesgue measure.

Examples of Meazures defined

on R"d via Hahn Kolmogarov The collection of subsets E of B such that E or E* is elementary.
extension - Pari 1

Mo, the answer is incorrect.

® Examples of Meazures defined Score: 0
on R*d via Hahn Kolmogoroy Accepted Answers:
extension - Parl 2 The collection of all Lebesgue measurable subsets E of BY such that E or E€ has finite Lebesgue
Quiz : Azzignment 5 MESSINE.

F = {F: F c R*, m*(F) orm*(F*) is a positive integer}

{eek 5 Feedback Form The collection of subsets E of B® such that E or E° is elementary.

Measure Theory

Leciure notes 3} Which of the following collections form & Boolean algebra? 1 point

Aszignment-5 solutions

Week 6 The collection of all subsets E of B? such that E or E© is a finite union of open Euclidean balls, or E = ¢.
Week 7 The collection of all subsets E of R? such that E or E€ is finite.

Week 3 The collection of subsets E of R? such that E or E° is Jordan measurable.

Week 9 g g[.:l EQ;EDHHSWEF is incorrect.

Accepted Answers:

Week 10 The collection of all subsets E of RS such that E or E* is finite.
e The collection of subsets E of B2 such that E or E€ is Jordan measurable,
aa
. ) . - - )
Week 12 4) ‘Which of the following collection of subsets form a &— algebra® 1 point

Video Download The collection of Lebesgue measurable sets in B9

Text Transcripts The collection of Jordan measurable subsets of [0, 1]

Live Session _ _
The collection X = {f1(E) : E C R is Borel measurable } when f: R — R is continuous.

(A subset E of R is called Borel measurable if it belongs to the o algebra generated by open subsets of )

The collection C = { f( ) : £ C B? is Lebesgue measurable }and f : B* — B is continuous.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
The coflection of Lebesgue measurable sefs in I

The collection X = {f~1(E) : E C R is Borel measurable } when f : R? — R is continuous.
(A subset E of R is called Borel measurable if it belongs fo the o algebra generated by open subsets of
R.)

5) Assume the following fact: If E € B(R?)( Borel o— algebra) then E; :— {y € R : (z,y) € E} and By := {z € R : (z,y) € E} are Borel 1 point
measurable subsets of |, for any =, y € [R. Choose the correct statements from the following:

Every Lebesgue measurable subset is Borel measurable.
Every Borel measurable subset is Lebesgue measurable.
Every Jordan null set is a Lebesgue null set.

A bounded Lebesgue null set is Jordan null

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Every Borel measurable subset is Lebesgue measurabie.

Every Jordan null set is a Lebesgue null set

6) Let X be anonempty set. Suppose u* is an outer measure on X Thenif A — X and u* {A} — (), then A is Caratheodory measurable. 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

7) Let B be a Boolean algebra. Suppose gy and us are two measures which are Hahn-Kolmogorov extensions of u, restricted to the o-algebra .A generated 7 point
by B, such that gy = pa when restricted to B. Then it holds that gy = pa when restricted to .A. [Hint: Let X = (0, 1] and
B={A C X : Ais a finite union of intervals of the form (a, b|,0 < a < b < 1} and consider u, to be the counting measure given by cardinality]

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

8) LetS be the collection of all symmedric subsets of E. (A subset B of R is called symmetric if —a € Bwhenevera € B, or B = ¢). Then which of the 0 points
following are trus?

& is a o— algebra.

& generates the discrete o— algebra (powerset).

S 15 & Boviedn digeind Dul nol 8 o— digebia.

& is a proper o— subalgebra of the Borel o— algebra.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
& i5 a o— algebra.

& is 3 proper o— subalgebra of the Borel o— algebra.

9) Which of the following statements about The Lebesgue outer measure m* are trus? 1 point

{]]i:d, B [[E“}, m* ) is a complete measure space.

{]]i:d, .E{]Rd ), m*) is a complete measure space.

(B A(BT), m*) is a complete measure space.

(RS, O (B%), m*) is @ complete measure space.
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(RE, £(RT), m*) is a complete measure space.

(RE, N(R®), m*) is a complete measure space.
(B2, Cme (R®), m*) is a complete measure space.

10) For the Lebesgue outer measure m* on R , which of the following are true? 1 point
m*(4) = inf{Z2 m(4): AC [ A 4 e c(r?)}
el
m*(A) = inf{E2® m(4;): AC | ] 4 , A € B(RY)}
nelM

m*(A) = inf{E* m(4;): AC | | A ,A; € B, where B is a basis for topology on, R7}
nelM

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

m*(A) = nf{EX m(4): AC | ] A , Ai € L(RY)}

ncHN

m*(A) = inf{E® m(4i): AC | | Ai , 4 € B(R")}
ncM

m*(A) = inf{EX m(d): AC U Ai ,Ai € B, where B is a basis for topology on, Rd}
ncMN

1) Let £ {Hd} be the elementary algebra, i.e. the Boolean algebra generated by elementary subsets. Then which of the following statements about 0 points
< E{Rd} = s true? < E{E‘.d} = is the o— algebra generated by £(R®)
< E(R?) == B(R")
< E(RY) == C(R?)
Mo, the answer is incorrect.
Score: 0
Accepted Answers:
< E(RY) == L(RY)
12) Which of the following finitely additive measurs defined on the Elementary algebra on B are pre measures? 1 point
my(Iy ) = b — a where I is any interval in R with end points a, b. mo(E) = oo if E is co-elementary.
my(Izp) = a(b) — afa) where I is any interval in R with end points a, b and & : R — R is continuous, is non- decreasing and unbounded.
my( E) = oo if E iz co-elementary.
Jeo € R such that mo(Iqp) = 1if co € Iop and mo(Igs) = 0 otherwise, where I,y is any interval in R with end points a, b. mo(E) = oo if E is co-
elementary.
No, the answer is incorrect.
Score: 0
Accepted Answers:
my(lap) = b — a where Iy is any inferval in B with end points a, b. mg(F) = oo if E is co-
glementary.
my(lap) = a(b) — ala) where Iy is any interval in R with end points a, b. anda : R — R is
confinuous, is non- decreasing and unbounded.
my( E) = oo if E is co-elementary.
13) Lt my be the elementary measure on R? extended as usual to [E[IR“}. Which of the following is true ? 1 point
The Hahn Kolmogrov extension of (£(B?), m) is £(R?).
The Hahn Kolmogrov extension of {H{Rd}, m) is .E[IR“}.
The Hahn Kolmogrov extension of {JE{IIE”'}, m) is L‘[IR“}.
Mo, the answer is incorrect.
Score: 0
Accepted Answers:
The Hahn Kolmogrov extension of (E(R%), m) is L'{]]td ).
The Hahn Kolmogrov extension of (B(R®), m) is L(RT).
The Hahn Kolmogrov extension of (C(R2), m) is L(RT).
14) Which of the following is true ? 1 point

I {E.} is a seguence of elementary subsets, then UE; can be co- elementary.
If { E; } is a sequence of sefs in £(R%), then there exists a sequence of pairwise disjoint subsets {B;} in £{R%) such that UE; = UB; .

I {E.} I5 2 sequence of Caratheodory measurable sets in X with respect to u*, then there exists a sequence of pairwise disjoint Caratheodory measurable sets
{B;} such that UE; = UB;

Mo, the answer is incorrect.

Score: 0

Accepted Answers:
if {E;} i5 a sequence of elementary subsets, then UE; can be co- elementary.

If { E; } is a sequence of sets in L'{]]i‘fi ), then there exists a sequence of pairwise disjoint subsets {B; } in
L(R?) such that UE; = UB; .

if {E,} is a sequence of Caratheodory measurable sets in X with respect fo p*, then there exists a
segquence of painvise disjoint Caratheodory measurable sets {E,} such that UE; = UB;

15) Let u* be an outer measure on a set X. If E, F are Caratheodory measurable subsets of X, and A © X, consider the following subsets 1 point
Bi,i=1,2,---,5By = A\(EUF),By = (ANF\E,B; = (ENF)\A, By = (AN E)\F, B; = En F N A Then which of the following are true?

p*(A) = p*(By UBy U Bs) + p*(By)
p*(By U Bs) = p*(Bs) + p*(By)
p*(B1U By) = p*(Ba) + p*(B1)

p'{AJ — ,L.L*II:EE U By UE1:|| + Iu.*{Eg]l
Mo, the answer is incorrect.
Score: 0
Accepted Answers:
p*(A) = p* (B2 U By U By) + p*(By)
p*(B1 U By) = p*(Ba) + p*(B1)
p*(B1 U By) = p*(By) + p* (B1)
p*(A) = p*(Ba U By U By) + p*(Bs)

16) Let F' : B — R, z+— z*  Then F is strictly increasing and hence define its corresponding Lebesgue-Stieltjes pre-measure on the Boolean algebra 1 point

generated by all intervals in B {both bounded and unbounded intervals), say EF{Rd}. Let pp be the Lebesgue- Stieltjes measure obtained by its Hahn-Kolmogrov
extension. Which of the following are true?

FF{[EJ E"}:I = FF(['EJ E"” - #F{[ﬂrb}) = F‘F“ﬂ:l b]}hlﬂ:l b = 34
If C is the middle third Cantor set, then ug(C) = 0.

If E B has finite Lebesgue measure, and if E is pp measurable, then pg(E) < oo
No, the answer is incorrect.
Score: 0
Accepted Answers:
ne((a,5)) = mp((e,]) = pp((a,b) = pp((a,b])Va,be R
if C' is the middle third Cantor sef, then pp(C) = 0.



