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1. Cauchy–Schwarz inequality  for 

· Setting 



· Note that .

1. If  independent, then

· for simple functions 

· Approximate continuous  by simple functions.
· If , then choose continuous  to approximate  and .
1. It suffices to show 
· Let , then

· Use normal approximation to obtain

· where 
· 
1. Take . Then ,  converges.
· Assume  (consider ,  separately).
· Set ,

· Borel–Cantelli theorem  equivalent.  converges.
· Suffices to show  converges.
· Set \(A_j=\{j-1

· Khintchine–Kolmogorov convergence theorem  converges.
· 
1. In view of the mean convergence criterion, it suffices to show

· Pf
· (1)  s.t. 
· (2)  s.t. 
· To see (2), note that ,  
·  s.t. .
· For ,

1. Choose  smaller integer  
· Then  as 
· In fact  (for some )

· Set

· Then  provided .
· Now

· If , take ,  , then .
· 
· .
1. 
0.  for , 

0. 

