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Week 5 Assessment
The due date for submitting this assignment has passed.
As per our records you have not submitted this assignment.

Let  be such that  is a Lebesgue set for every  Which of the
following are true?

 is Lebesgue measurable always

 is Borel measurable always

 is measurable

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

 is measurable

Let  be a sequence of Riemann integrable functions such that 
 for all  Which of the following are always correct?

 is Riemann integrable

 is Riemann integrable and 

 is Lebesgue measurable

N h i i

𝑓 : ℝ → ℝ ({𝑎})𝑓 −1 𝑎 ∈ ℝ.

𝑓

𝑓

𝑓 : (ℝ, ) → ℝ2ℝ

𝑓 : (ℝ, ) → ℝ2ℝ

: [0, 1] → ℝ𝑓𝑛

(𝑥) = 𝑓(𝑥)lim𝑛→∞ 𝑓𝑛 𝑥 ∈ [0, 1].

𝑓

𝑓   (𝑥) 𝑑𝑥 →  𝑓(𝑥) 𝑑𝑥lim𝑛→∞ ∫ 1

0
𝑓𝑛 ∫ 1

0

𝑓
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1 point3)

1 point4)
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No, the answer is incorrect. 
Score: 0
Accepted Answers:

 is Lebesgue measurable

Let  be a sequence of continuous real valued functions defined on  which converges
pointwise to a continuous real valued function  on . Then which of the following are necessarily true ?

If  then  for all 

If  then  for all 

If  then  for all 

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

If  then  for all 

If  then  for all 

Let  be integrable over . Which of the following imply ?

 for all  measurable.

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

 for all  measurable.

Let  be defined as follows:

 

Then which of the following are correct ?

 is measurable.

 is Lebesgue integrable.

 is Riemann integrable.

N h i i

𝑓

{ }𝑓𝑛 ℝ

𝑓 ℝ

(𝑥)𝑑𝑥 = 𝑓(𝑥)𝑑𝑥lim
𝑛→∞ ∫

1

0

𝑓𝑛 ∫
1

0

0 ≤ (𝑥) ≤ 𝑓(𝑥) ∀𝑛 ∈ ℕ 𝑎𝑛𝑑 𝑥 ∈ ℝ𝑓𝑛 (𝑥)𝑑𝑥 = 𝑓(𝑥)𝑑𝑥lim
𝑛→∞ ∫

𝑏

𝑎

𝑓𝑛 ∫
𝑏

𝑎

𝑎, 𝑏 ∈ ℝ

| (𝑥)| ≤ ∀𝑛 ∈ ℕ 𝑎𝑛𝑑 𝑥 ∈ ℝ𝑓𝑛 𝑒
−𝑥 (𝑥)𝑑𝑥 = 𝑓(𝑥)𝑑𝑥lim

𝑛→∞ ∫
∞

𝑎

𝑓𝑛 ∫
∞

𝑎

𝑎 ∈ ℝ

| (𝑥)| ≤ 1 ∀𝑛 ∈ ℕ 𝑎𝑛𝑑 𝑥 ∈ ℝ𝑓𝑛 (𝑥)𝑑𝑥 = 𝑓(𝑥)𝑑𝑥lim
𝑛→∞ ∫

∞

𝑎

𝑓𝑛 ∫
∞

𝑎

𝑎 ∈ ℝ

0 ≤ (𝑥) ≤ 𝑓(𝑥) ∀𝑛 ∈ ℕ 𝑎𝑛𝑑 𝑥 ∈ ℝ𝑓𝑛 (𝑥)𝑑𝑥 = 𝑓(𝑥)𝑑𝑥lim
𝑛→∞ ∫

𝑏

𝑎

𝑓𝑛 ∫
𝑏

𝑎

𝑎, 𝑏 ∈ ℝ

| (𝑥)| ≤ ∀𝑛 ∈ ℕ 𝑎𝑛𝑑 𝑥 ∈ ℝ𝑓𝑛 𝑒
−𝑥 (𝑥)𝑑𝑥 = 𝑓(𝑥)𝑑𝑥lim

𝑛→∞ ∫
∞

𝑎

𝑓𝑛 ∫
∞

𝑎

𝑎 ∈ ℝ

𝑓 ℝ 𝑓 = 0 𝑎𝑒

𝑓 𝑑𝑚 = 0∫
ℝ

|𝑓| 𝑑𝑚 = 0∫
ℝ

𝑓 𝑑𝑚 = 0∫
𝐸

𝐸

|𝑓| 𝑑𝑚 = 0∫
ℝ

𝑓 𝑑𝑚 = 0∫
𝐸

𝐸

𝑓 : [0, 1] → ℝ

𝑓(𝑥) = {
if 𝑥 is irrational𝑥‾‾√

0 otherwise

𝑓

𝑓

𝑓
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1 point6)

1 point7)

1 point8)

1 point9)

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

 is measurable.
 is Lebesgue integrable.

Which of the following are correct?

 is measurable if and only if  is a Lebesgue set

 is Borel measurable if and only if  is a Borel set

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

 is measurable if and only if  is a Lebesgue set
 is Borel measurable if and only if  is a Borel set

Which of the following are correct?

If  is Riemann integrable on  and  except at finitely many points then  is Riemann
integrable

If  is continuous on  and  except on a countable infinite set then  is Riemann
integrable

If  is continuous on  and  except on a countable infinite set then  is Lebesgue
integrable

No, the answer is incorrect. 
Score: 0
Accepted Answers:
If  is Riemann integrable on  and  except at finitely many points then  is Riemann integrable
If  is continuous on  and  except on a countable infinite set then  is Lebesgue integrable

Which of the following measures on  are finite?

Counting measure on  where the algebra is the power set

Counting measure on  where the algebra is the Borel algebra of 

 where 

 where 

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

 where 
 where 

Which of the following are positive linear functionals ?

On  define 

On  define 

𝑓

𝑓

, 𝐸 ⊂ ℝ𝜒𝐸 𝐸

, 𝐸 ⊂ ℝ𝜒𝐸 𝐸

, 𝐸 ⊂ ℝ𝜒𝐸 𝐸

, 𝐸 ⊂ ℝ𝜒𝐸 𝐸

𝑓 [0, 1] 𝑔 = 𝑓 𝑔

𝑓 [0, 1] 𝑔 = 𝑓 𝑔

𝑓 [0, 1] 𝑔 = 𝑓 𝑔

𝑓 [0, 1] 𝑔 = 𝑓 𝑔

𝑓 [0, 1] 𝑔 = 𝑓 𝑔

[0, 1] 𝜎−

[0, 1] 𝜎−

[0, 1] 𝜎− 𝜎− [0, 1]

𝜇(𝐴) =  number of elements in 𝐴 ∩ ℚ 𝐴 ∈ (ℝ).

𝜇(𝐴) =  number of elements in 𝐴 ∩ ℤ 𝐴 ∈ (ℝ).

𝜇(𝐴) =  number of elements in 𝐴 ∩ ℚ 𝐴 ∈ (ℝ).

𝜇(𝐴) =  number of elements in 𝐴 ∩ ℤ 𝐴 ∈ (ℝ).

𝐶[0, 1] 𝑇 (𝑓) = 𝑓( )∑∞
𝑛=1

1

𝑛

(ℝ)𝐶𝑐 𝑇 (𝑓) = 𝑓(𝑛)∑
𝑛
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1 point10)

On  define 

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

Let  and consider  Which of the following are positive linear functionals
on ?

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

(0, ∞)𝐶𝑐 𝑇 (𝑓) = 𝑓( )∑∞
𝑛=1

1

𝑛

(ℝ)𝐶𝑐 𝑇 (𝑓) = 𝑓(𝑛)∑
𝑛

(0, ∞)𝐶𝑐 𝑇 (𝑓) = 𝑓( )∑∞
𝑛=1

1

𝑛

𝑋 = ℝ ∖ {0} (𝑋)𝐶𝑐

(𝑋)𝐶𝑐

𝑇 (𝑓) = 𝑓( ) + 𝑓(− )∑∞
𝑘=1

1

𝑘
∑∞

𝑘=1
1

𝑘

𝑇 (𝑓) = 𝑓(−𝑘) + 𝑓(𝑘)∑∞
𝑘=1

∑∞
𝑘=1

𝑇 (𝑓) = 𝑓(𝑘 + )∑∞
𝑘=1

1

𝑘

𝑇 (𝑓) = 𝑓( ) + 𝑓(− )∑∞
𝑘=1

1

𝑘
∑∞

𝑘=1
1

𝑘

𝑇 (𝑓) = 𝑓(−𝑘) + 𝑓(𝑘)∑∞
𝑘=1

∑∞
𝑘=1

𝑇 (𝑓) = 𝑓(𝑘 + )∑∞
𝑘=1

1

𝑘


