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  下面每題 20 分, 共 100 分 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 1. Give the definition of Borel subsets in NR . 

 
 
 
 

2. Let Z  be a subset with measure zero in R . Show that }:  has also 

measure zero in

{ 2 ZxxA ∈=

R . 

 
 
 
 

3. Assume RR  is measurable. Prove that )(1 Gf −  is measurable for every open 

set in 

f N →:

R . 

 
 

 
 
 

 
 

Let E  be a measurable set in NR . A sequence  in , }{ nf )(ELp ∞<≤ p1 , is said to 

converge weakly to a function  in  if f )(ELp ∫ gfn → ∫ fg for all , where )(ELg p′∈

11 =+p
1
′p . 

 4. Prove that if ff n → in pL norm, then }{ nf  converges weakly to f  in )(ELp . 

 
 
 
 

5. If f , g ∈ )(3 EL , prove f + g ∈ )(3 EL . 

 


