
                   Approximations of 𝐿𝑝 Functions- HW Problems 

 

1.   Suppose that 𝑚(𝐸) < ∞ and 1 ≤ 𝑝1 < 𝑝2 < ∞.  Is the linear space 

𝐿𝑝2(𝐸)  with the norm ‖ ‖𝑝1 a Banach space? 

 

2.   Suppose that 𝐸 is measurable, 1 ≤ 𝑝 ≤ ∞, and 𝑞 is the conjugate of 

𝑝.  Let 𝑈 be a dense subset of 𝐿𝑞(𝐸).  Show that if 𝑔 ∈ 𝐿𝑝(𝐸) and             

∫ 𝑓𝑔 = 0
𝐸

 for all 𝑓 ∈ 𝑈 then 𝑔 = 0. 

 

3.    Suppose that 𝑆 is a dense subset of a Banach space 𝑋.  Suppose 

that 𝑋 and 𝑆 have the same norm ‖ ‖ and that 𝑆 is also Banach space 

with this norm.  Prove that 𝑆 = 𝑋.   


