
Notes are taken from Tibshirani’s lecture notes: https://www.stat.cmu.edu/~ryantibs/convexopt-
F13/scribes/ 
 

 
 

 

 
 



 

          
 
 

 
 
 

  
 

 
 



 
 



 
 
 
 
 
 
 
 



 



Variance Reduction 

 
 
 

 



 

 
AdaGrad (Adam) 
 

 


