
The Lebesgue Integral ∫ 𝑓:  𝑓
𝐸

 Bounded, 𝑚(𝐸) < ∞ - HW Problems 

 

1.   Find a sequence {𝑓𝑛} of nonnegative measurable functions on sets 

𝐸𝑛, where 𝑚(𝐸𝑛) < ∞, such that 𝑓𝑛 converges to 𝑓(𝑥) = 0  

uniformly on ⋃ 𝐸𝑛
∞
𝑛=1 , and lim

𝑛→∞
∫ 𝑓𝑛 = 1

𝐸𝑛
. (Make sure you prove 

𝑓𝑛 → 𝑓 uniformly on ⋃ 𝐸𝑛
∞
𝑛=1 ). 

 

2.   Suppose 𝑚(𝐸) = 0.  Show that if 𝑓 is bounded on 𝐸 then 𝑓 is 

measurable and ∫ 𝑓 = 0
𝐸

. 

 

3.   Let 𝑚(𝐸) < ∞.  Suppose that 𝑓 is bounded and measurable on 𝐸.  

Show that for any measurable subset 𝐵 ⊆ 𝐸 that ∫ 𝑓
𝐵

= ∫ 𝑓 ∙ 𝜒𝐵 .
𝐸

 

 

4.   Let 𝑚(𝐸) < ∞.  Suppose that 𝑓 is bounded and measurable on 𝐸. 

Suppose that 𝑔 is bounded and 𝑔 = 𝑓 a.e. on 𝐸.  Prove that 

∫ 𝑓 = ∫ 𝑔
𝐸𝐸

. 


