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Progress (student/home) Mentor (student/mentor)

Course
outline

How does an
NPTEL online
course work?

Sigma algebras,
Measures and
Integration

Integration and
convergence
theorems

Outer measure

Lebesgue
measure and its
properties

Lebesgue
measure and
positive Borel
measures on
locally compact
spaces

Lebesgue
measure and
invariance
properties

Due on 2020-03-25, 23:59 IST.

1 point1)

1 point2)

1 point3)

Week 8 Assessment
The due date for submitting this assignment has passed.
As per our records you have not submitted this assignment.

Which of the following are correct?

 iff  and 

 iff  and 

No, the answer is incorrect. 
Score: 0
Accepted Answers:

 iff  and 

Which of the following are correct?

No, the answer is incorrect. 
Score: 0
Accepted Answers:

Which of the following are correct?

The sigma algebra generated by  is 

(𝑥) |𝑥  (1 − |𝑥| ∈ ( )𝜒|𝑥|≤1 |𝑎 )𝑏 𝐿1 ℝ𝑛 𝑎 > −𝑛 𝑏 > −1

(𝑥) |𝑥  (1 − |𝑥| ∈ ( )𝜒|𝑥|≤1 |𝑎 )𝑏 𝐿1 ℝ𝑛 𝑎 > −𝑛 𝑏 > 0

(𝑥) |𝑥  (1 − |𝑥| ∈ ( )𝜒|𝑥|≤1 |𝑎 )𝑏 𝐿1 ℝ𝑛 𝑎 > −𝑛 𝑏 > −1

(ℝ) × (ℝ) = ( )ℝ2

(ℝ) × (ℝ) = ( )ℝ2

(ℝ) × (ℝ) = ( )ℝ2

{[ , ] × ⋯ × [ , ] : , ∈ ℚ}𝑎1 𝑏1 𝑎𝑛 𝑏𝑛 𝑎𝑗 𝑏𝑗 ( )ℝ𝑛
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Product sigma
algebra (unit?
unit=62&lesson=63)

Product
measures I
(unit?
unit=62&lesson=64)

Product
measures II
(unit?
unit=62&lesson=65)

Fubini's theorem
I (unit?
unit=62&lesson=66)

Fubini's theorem
II (unit?
unit=62&lesson=67)

Quiz : Week 8
Assessment
(assessment?
name=104)

1 point4)

1 point5)

1 point6)

1 point7)

The sigma algebra generated by  is 

If  then  for all 

No, the answer is incorrect. 
Score: 0
Accepted Answers:
The sigma algebra generated by  is 

Let  be Lebesgue measurable. Which of the following are correct?

For each   (defined by  is Lebesgue measurable

If  is Borel measurable, then for each  is Borel measurable

No, the answer is incorrect. 
Score: 0
Accepted Answers:
If  is Borel measurable, then for each  is Borel measurable

Consider the measure spaces  where  is the Lebesgue measure on  and 
 where  is the measure defined by  Let 

 be the corresponding product measure on  Let 
 which of the following is correct?

No, the answer is incorrect. 
Score: 0
Accepted Answers:

Consider the measure space  where  is the measure defined by 
 Let  be the corresponding product measure on  Let 

 Which of the following is correct?

No, the answer is incorrect. 
Score: 0
Accepted Answers:

Let   Lebesgue measure on   counting measure on  Put 
 if  and zero otherwise. Which of the following are correct?

 for all 

{[ , ] × ⋯ × [ , ] : , ∈ ℚ}𝑎1 𝑏1 𝑎𝑛 𝑏𝑛 𝑎𝑗 𝑏𝑗 ( )ℝ𝑛

𝐸 ∈ ( )ℝ2 ∈ (ℝ)𝐸𝑥 𝑥 ∈ ℝ

{[ , ] × ⋯ × [ , ] : , ∈ ℚ}𝑎1 𝑏1 𝑎𝑛 𝑏𝑛 𝑎𝑗 𝑏𝑗 ( )ℝ𝑛

𝑓 : → ℝℝ2

𝑥 ∈ ℝ, : ℝ → ℝ𝑓𝑥 (𝑦) = 𝑓(𝑥, 𝑦)𝑓𝑥

𝑓 𝑥 ∈ ℝ, 𝑓𝑥

𝑓 𝑥 ∈ ℝ, 𝑓𝑥

(ℝ, (ℝ), 𝑚) 𝑚 ℝ

(ℝ, (ℝ), 𝜇) 𝜇 𝜇(𝐴) = number of rationals in 𝐴 ∩ [0, 1].

𝑚 × 𝜇 ( , ( )).ℝ2 ℝ2

𝐷 = {(𝑥, 𝑥) :  0 ≤ 𝑥 ≤ 1} ⊂ ,ℝ2

𝑚 × 𝜇(𝐷) = 0

𝑚 × 𝜇(𝐷) = ∞

𝑚 × 𝜇(𝐷) = 1

𝑚 × 𝜇(𝐷) = 0

(ℝ, , 𝜇)2ℝ
𝜇

𝜇(𝐴) = number of rationals in 𝐴. 𝜇 × 𝜇 .ℝ2

𝐷 = {(𝑥, 𝑥) :  0 ≤ 𝑥 ≤ 1}.

𝜇 × 𝜇(𝐷) = 0

𝜇 × 𝜇(𝐷) = ∞

𝜇 × 𝜇(𝐷) = 1

𝜇 × 𝜇(𝐷) = ∞

𝑋 = 𝑌 = [0, 1], 𝑚 [0, 1], 𝜇 𝑌 .

𝑓(𝑥, 𝑦) = 1 𝑥 = 𝑦

 𝑓(𝑥, 𝑦) 𝑑𝑚(𝑥) = 0∫
𝑋

𝑦 ∈ 𝑌
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1 point8)

1 point9)

1 point10)

 for all 

 is not finite so the iterated integrals are not same

No, the answer is incorrect. 
Score: 0
Accepted Answers:

 for all 
 for all 

 is not finite so the iterated integrals are not same

Let  be a Borel measurable non-negative function. Let 
 Which of the following are correct?

Lebesgue measure of  equals 

No, the answer is incorrect. 
Score: 0
Accepted Answers:

Lebesgue measure of  equals 

 be a continuous function. Which of the following are correct?

The graph of   is a Borel set in 

Lebesgue measure of  is zero

Lebesgue measure of  is infinity

No, the answer is incorrect. 
Score: 0
Accepted Answers:
The graph of   is a Borel set in 
Lebesgue measure of  is zero

Let  be a -finite measure space and  be a positive measurable function on .
For  define . Which of the following are correct?

 is non-increasing and hence Borel measurable

No, the answer is incorrect. 
Score: 0
Accepted Answers:

 is non-increasing and hence Borel measurable

 𝑓(𝑥, 𝑦) 𝑑𝜇(𝑦) = 1∫
𝑌

𝑥 ∈ 𝑋

  𝑓(𝑥, 𝑦) 𝑑𝜇(𝑦) 𝑑𝑚(𝑥) =    𝑓(𝑥, 𝑦) 𝑑𝑚(𝑥) 𝑑𝜇(𝑦)∫
𝑋

∫
𝑌

∫
𝑌

∫
𝑋

𝜇 𝜎−

 𝑓(𝑥, 𝑦) 𝑑𝑚(𝑥) = 0∫
𝑋

𝑦 ∈ 𝑌

 𝑓(𝑥, 𝑦) 𝑑𝜇(𝑦) = 1∫
𝑌

𝑥 ∈ 𝑋

𝜇 𝜎−

𝑓 : ℝ → ℝ

𝐴(𝑓) = {(𝑥, 𝑦) :  0 < 𝑦 < 𝑓(𝑥)}.

𝐴(𝑓) ∈ ( )ℝ2

𝐴(𝑓)  𝑓(𝑥) 𝑑𝑥∫
ℝ

𝐴(𝑓) ∈ ( )ℝ2

𝐴(𝑓)  𝑓(𝑥) 𝑑𝑥∫
ℝ

𝑓 : ℝ → ℝ

𝑓, 𝐺(𝑓) = {(𝑥, 𝑓(𝑥)) :  𝑥 ∈ ℝ} ℝ2

𝐺(𝑓)

𝐺(𝑓)

𝑓, 𝐺(𝑓) = {(𝑥, 𝑓(𝑥)) :  𝑥 ∈ ℝ} ℝ2

𝐺(𝑓)

(𝑋, , 𝜇) 𝜎 𝑓 𝑋

𝑡 ≥ 0 (𝑡) = 𝜇{𝑥 ∈ 𝑋 : 𝑓(𝑥) > 𝑡}𝐹𝑓

𝐹𝑓

 𝑓 𝑑𝜇 = (𝑡) 𝑑𝑡∫
𝑋

∫ ∞
0

𝐹𝑓

𝐹𝑓

 𝑓 𝑑𝜇 = (𝑡) 𝑑𝑡∫
𝑋

∫ ∞
0

𝐹𝑓
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