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Unit 9 - Product spaces and Fubini's theorem

Course

outline Week 8 Assessment

How does an The due date for submitting this assignment has passed. Due on 2020-03-25, 23:59 IST.

NPTEL online As per our records you have not submitted this assignment.
course work?

1) Which of the following are correct? 1 point
Sigma algebras,
Measures and a b A
Integration Xixj<1(x) [x]“ (1 = |x])” € L*(R")iffa > —nand b > —1
Integration and Xxl<1(x) |x] (1 — |x|)» € L'(R")iffa > —nandb > 0
convergence .
theorems No, the answer is incorrect.

Score: 0

Accepted Answers:
Outer measure Zix<1(X) [x]° (1 = |x])? € LYR") iffa > —n and b > —1
Lebesgue 2) Which of the following are correct? 1 point
measure and its
properties

B(R) x B(R) = B(R?)

Lebesgue
measure and L(R) X L(R) = L(R?)

positive Borel

No, the answer is incorrect.
measures on

Score: 0
locally compact Accepted Answers:
spaces B(R) x B(R) = B(R?)
Lebesgue 3) Which of the following are correct? 1 point
measure and
invariance
properties The sigma algebra generated by {[a1, b1] X -+ X [an, bs] : a;, b; € Q} is B(R")
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The sigma algebra generated by {[a1, b1] X -+ X [an, bs] : aj, bj € Q} is L(R")

If E € L(R?) then Ex € L(R) forall x € R

No, the answer is incorrect.
Score: 0

Accepted Answers:
The sigma algebra generated by {[a1, b1] X -+ X [an, bs] : aj, bj € Q} is B(R")

4)Let f : R? > R be Lebesgue measurable. Which of the following are correct? 1 point

Foreach x € R, fx : R — R (defined by fx(¥) = f(x, y) is Lebesgue measurable

If f is Borel measurable, then for each x € R, f is Borel measurable

No, the answer is incorrect.
Score: 0

Accepted Answers:
If f is Borel measurable, then for each x € R, f is Borel measurable

5) Consider the measure spaces (R, B(R), m) where m is the Lebesgue measure on R and 1 point

(R, B(R), u) where p is the measure defined by 1/(A) = number of rationals in A N [0, 1]. Let
m X i be the corresponding product measure on (R?, B(R?)). Let
D= {(x,x): 0 <x <1} C R?, which of the following is correct?

mXx u(D) =0
m X u(D) = oo
mx u(D) =1
No, the answer is incorrect.
Score: 0
Accepted Answers:
mx u(D) = 0
6) Consider the measure space (R, 2%, ;1) where y is the measure defined by 1 point

u(A) = number of rationals in A. Let i1 X i be the corresponding product measure on R?. Let
D = {(x,x): 0 < x < 1}.Which of the following is correct?

uXu(D)=0
U X u(D) = oo
uXxX u(D) =1
No, the answer is incorrect.
Score: 0
Accepted Answers:
U X u(D) = oo
7)Let X =Y = [0, 1], m Lebesgue measure on [0, 1], ¢ counting measure on Y. Put 1 point

f(x,y) = 1if x = yand zero otherwise. Which of the following are correct?

/X f(x,y)dm(x) =0forally € Y
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fy S(x,»)du(y) = 1forallx € X
Ix [y fp) du(y) dm(x) = [, [, f(x,p) dm(x) du(y)

MU is not o—finite so the iterated integrals are not same

No, the answer is incorrect.

Score: 0

Accepted Answers:

Jx F(x,y)dm(x) =0 forally € Y

[ fx,y) du(y) =1 forallx € X

MU is not o—finite so the iterated integrals are not same

8) Let f : R — R be a Borel measurable non-negative function. Let

A(f) = {(x,y): 0 <y < f(x)}. Which of the following are correct?

A(f) € B(R?)

Lebesgue measure of A(f) equals fR f(x) dx

No, the answer is incorrect.
Score: 0

Accepted Answers:
A(f) € B(R?)
Lebesgue measure of A(f) equals fR f(x) dx

9) f : R > R be a continuous function. Which of the following are correct?

The graph of £, G(f) = {(x, f(x)) : x € R} is a Borel set in R?
Lebesgue measure of G(f) is zero

Lebesgue measure of G( f) is infinity
No, the answer is incorrect.
Score: 0
Accepted Answers:
The graph of f, G(f) = {(x, f(x)) : x € R} is a Borel set in R?
Lebesgue measure of G(f) is zero

10)et (X, F, ) be a o-finite measure space and f be a positive measurable function on X.
Fort > Odefine Fr(f) = u{x € X : f(x) > t}. Which of the following are correct?

Fy is non-increasing and hence Borel measurable

[y fdu= [ Fs@t)dt

No, the answer is incorrect.
Score: 0

Accepted Answers:
Fy is non-increasing and hence Borel measurable

Ix fdu= [ Frt) dt
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