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Chapter 2 (Optimization by Single Agents, pp. 319-337): 
 

A. H. Sayed, ``Adaptation, learning, and optimization over 
networks,'' Foundations and Trends in Machine Learning, vol. 7,  
issue 4-5, pp. 311-801, NOW Publishers, 2014. 
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    a)  
   

                                  b)  
  

    c)  
 

Assumptions (can be relaxed): 

28 

Example: conditions are satisfied by quadratic or logistic risks. 
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Single Unified Condition 

The conditions can be combined into a single statement: 

Quadratic risks: 
 
Logistic risks: 

29 
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Benefits of Strong Convexity 
 
We will devise iterative  
procedures for solving: 

 

30 

Strong convexity  useful for adaptation & learning: 
 

Ensures a unique global minimum (denoted by      ).  
Guards against ill-conditioning in the algorithms. 
Ensures geometric convergence rates,          ,                . 
Usually guaranteed by regularization. 
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 In comparison, with convexity alone: 
 

Multiple global minima can be present.  
Ill-conditioning can occur. 
Convergence occurs at slower rate,            .  

(with convexity) 
(with strong convexity) 
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Gradient-Descent Algorithms 

Traditional gradient-descent algorithm: 

Lemma 2.1: For small-enough step-sizes, the error  

converges exponentially as                               ,  
where                                .   

36 
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Strong Convexity 
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