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Unit 12 - Week 10

Course outline

Assignment 10

The due date for submitting this assignment has passed. Due on 2020-11-25, 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: If (X, Bx, py) and (Y, By, p, ) are measure spaces, Bx x By will denote the product o-algebra and we shall call the Hahn-Kolmogrov extension
of the elementary product measure as the product measure py X piy- 0N By x By (as done in lectures.)
Week 2
1) Let £(R?) be the Lebesgue o algebra on B _ Which of the following are true? 1 point
Week 3
Week 4 L(R? x BT) = L(RY) x L(RT)
Week 5 P
LB x B is strictly included in £(B%) x £(RY).
Week 6 ,
L(B%) % £(RY) is strictly included in £(B% x RY).
Week 7 Mo, the answer is incorrect.
Score: 0
Week 2 Accepted Answers:
L(R?) x L(RT) is strictly included in L(R? x RT).
Week 9
2) Let B(R?) be the Borel - algebra on RY . Which of the following are true? 1 point
Week 10
@ Theorems of Tonelli and Fubini- H{Rd ” Rd} - H[E‘.d} - H{E‘.d]}
interchanging the order of
integration for repeated
integrals: mofivation and B(R® x BT ) is strictly included in B(RY) = B(RY ).
discussion of preduct measure
Spaces

B(R%) » B(RY) is strictly included in B(R? x B )

Mo, the answer is incorrect.
Tonelli's theorem for sets - Part Score: 0
1 Accepted Answers:

B(R? x RT) = B(R%) x B(R¥)

Product measures

Tonelli's theorem for sets - Part

2
3) Let(X, Bx,py)and (Y, By, py ) be measure spaaces, and consider the product measure space (X x Y, Bx x By, py % py ). Let 0 points

Fubini-Tonelli thecrem: f: X xY —[0,00] beanunsigned measurable function with respect to Bx x By . Then:
interchanging order of

integration for measurable and
L*1 functions on sigma-finite
measure spaces

fr : Y — [0, 00| defined as fz(y) := flz,y) is By- measurable forevery = € X

Quiz : Assignment 10 fr : X — [0, 00| defined as fy(z) 1= f(z, y) is By - measurable foreveryy € ¥

Week 10 Feedback Form :

Measure Theory If {9=}::-xi5 a collection of unsigned By - measurable functions g- : ¥ — [0, 00|, then g : X = ¥ — [0, co| defined as gz, y) == g=(y) is Bx = By
- measurable.

Aszignment 10 solutions

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
fz : Y — [0, 00| defined as fz(y) := f(z,y) is By- measurable forevery z € X.

fz : X — [0, 00| defined as fy(z) == f(z,y) is By - measurable foreveryy € ¥

Lecture nofes

Week 11

] 4) LetX =Y = [0,00) and Bx = By = B([0, 00)) (The Borel o- algebra). Let f : X x ¥ — IR be defined as 1 point
Video Download

_ +1 if 0<z <y, y=0
Text Transcripts flz,y) =4 -1 if y<z<2y y=0

0 otherwise
Live Session

Let uy = py = m be the Lebesgue measure on [0, co). Then

FeELMX xY,py x py)
I Iy fdpyduy and [i [ fdpxdp, exist (ie. are finite) and have equal value.
Jx Iy fdpydpy existsbut fo [y fdpyduy does notexist

v [ fdpxdpy existsout [y [ fdpydpy does not exist

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
Iy Ix fduxdpy, existsout [, [ fdpydpy does not exist

Let (X, B, i) be a o- finite measure space and let B be equipped with the Borel o- algebra and the (resfricted) Lebesgue measure m. Let f : X — [EIT m] be in
LMX,p). Let By = {(z,t) e X x R: 0 < t < f(z)}. Answer the next two questions.

5) The set Eyis B x B(R) - measurable. 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

6) The value of (p x m)(Ey) is 1 point

Jx fdu
I_x;,{n IE‘;‘i{# L m]’

ar:ﬂ,m] p.{{z ceX: flz)=> A}]rﬂh
not well defined

Mo, the answer is incorrect.
Score: 0

A rroantad Ancurarc-
srrammen sneers.

Jx f du
Jx.x X, d(p > m)
Jooey 1 ({= € X : f(z) 2 A})dA

Let X =Y = [0,1], Bx = L([0,1]), By = P([0, 1]). Let py = m (Lebesgue measure) and .- = counting measure. Also let
D= {(z,y) € X x Y : z = y}. Answer the following two questions.

7y The set I} is By = By - measurable. 1 point

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

8) The value of (puy = py )(D) is 1 point

-1
0

+o0

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
400

9) Let(X,B,u)and (Y, B’ v) be measure spaces. Let u x wbe the product measure on X x ¥ . Which of the following are true? 1 point

f A< Band B € B' then p x (A x B) = p(A)w(B).
If w and e are o -finite, p = »is o —finite.
If ; and z- are finite measures, p x #is a finite measure.

NcCc XxYispxwvmeasurablefand only f N = A x B forsome A€ BandBe B’

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

ifAcBand Be B thenp x (A x B) = p(A)B).
If p andware o —finite, p x vis o -finte.

If i and 1 are finite Measures, p x vis a finffe measure.

10) Let (X, B, p) and (¥, B, »/) be measure spaces. Let p x wbe the product measure on X x ¥ _ Which of the following statements are true? 1 point

If f : X — Cis B-measurable and g : ¥ — Cis B’ measurable, then f x g: X x ¥ — C defined by f x g(z, y) := f(z) + g(y) is measurable.

If (X, B, ) and (X, B, u) are complete measure spaces, then (X x ¥, B x B', u x v) is a complete measure space.

(R?, £(R) x L(R), m x m) is a complete measure space.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If f: X — C is B- measurable and g: ¥ — Cis B' measurable, then f x g: X x ¥ — C defined by

f = glz,y) := f(z) + g(y) is measurable.

1) Let (X, B, u) and (¥, B', v) be measure spaces. Let i x wbe the product measureon X x ¥ . F E © X x Y is B x B’ measurable, then 1 point
E; = {z € X : (z,y) € E} is B measurable.

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

12) If X and ¥ are any two non empty sets, and By = P(X) (power set) and By = P(Y'). then the product o algebra is always P(X = ¥) 1 point

True

False
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

13) Let (X, B, u) and (Y, B', v') be measure spaces. Let g x wbe the product measure on X x ¥ . Which of the following statements are frue? 1 point

B x B'is the smallest o— algebra 4 on X = ¥ suchthat E x F = Awhenever Ec Band F e B' .

B x B' is the smallest o-algebra on X x ¥ that makes the projectionmaps rx : X x ¥ — X (B x H’, B)-measurable .and ry : X x ¥ = Y
(B x B', B')- measurable respectively.

If X and ¥ are o—finite, then the measure yon B x B’ satisfying NE x F) = p(E)w(F)for Ec Band F £ B’ is unigue.
Mo, the answer is incorrect.
Score: 0

Acceptf.d ANSWers: '
Bx B isthe smallesto—algebra Aon X x Y suchthat E x F e Awhenever Ec Band F e B .

B x B’ is the smallest a-algebra on X x Y that makes the projection mapsty : X x ¥ — X

(B x B', B)- measurable, and wy : X x Y =Y (B x B', B')- measurable respectively.

If X and Y are g—finite, then the measure ~ on B x B’ satisfying v(E x F) = p(EW(F) for E € B
and F € B' is unique.



