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Problem 1.  A differentiable function 𝑓𝑓:𝑅𝑅𝑛𝑛 → 𝑅𝑅 is called strongly convex if for all 𝑥𝑥,𝑦𝑦 ∈
𝑅𝑅𝑛𝑛 we have 
  𝑓𝑓(𝑦𝑦) ≥ 𝑓𝑓(𝑥𝑥) + (∇𝑓𝑓(𝑥𝑥), 𝑦𝑦 − 𝑥𝑥) + 𝑚𝑚

2
‖𝑦𝑦 − 𝑥𝑥‖2 

for some 𝑚𝑚 > 0. For a strongly convex differentiable function 𝑓𝑓:𝑅𝑅𝑛𝑛 → 𝑅𝑅 with the strong 
convexity constant m (definition is above) prove the following inequality: 
    𝑓𝑓(𝑥𝑥) ≥ 𝑓𝑓(𝑥𝑥∗) + 𝑚𝑚

2
‖𝑥𝑥 − 𝑥𝑥∗‖2 

for all 𝑥𝑥 ∈ 𝑅𝑅𝑛𝑛, where 𝑥𝑥∗ is a minimizer of 𝑓𝑓(𝑥𝑥). 
Problem 2. For a strongly convex differentiable function 𝑓𝑓:𝑅𝑅𝑛𝑛 → 𝑅𝑅 with the strong convexity 
constant m (definition is above) prove the following inequality: 
    〈∇𝑓𝑓(𝑥𝑥) − ∇𝑓𝑓(𝑦𝑦), 𝑥𝑥 − 𝑦𝑦〉 ≥ 𝑚𝑚‖𝑥𝑥 − 𝑦𝑦‖2 
for all 𝑥𝑥,𝑦𝑦 ∈ 𝑅𝑅𝑛𝑛. 
Problem 3. For a strongly convex differentiable function 𝑓𝑓:𝑅𝑅𝑛𝑛 → 𝑅𝑅 with the strong convexity 
constant m (definition is above) prove the following inequality: 
    ‖𝛻𝛻𝑓𝑓(𝑥𝑥) − ∇𝑓𝑓(𝑦𝑦)‖ ≥ 𝑚𝑚‖𝑥𝑥 − 𝑦𝑦‖ 
for all 𝑥𝑥,𝑦𝑦 ∈ 𝑅𝑅𝑛𝑛 (Hint use the result of Problem 2). 
 
Problem 4. Using paper and pencil:  

  
 
 


