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Convex Learning Problems

• A broad class of learning problems which have efficient learning 
algorithms

• Sample complexity

• Computational complexity



Convex Sets



Convex Functions



Relation between Convex Function and Set



Local and Global Minima



Local and Global Minima



Derivatives of Convex Functions
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Derivative of Convex Functions



Composition of Convex Functions



Lipschitzness



Composition of Lipschitz Functions



Smoothness



Self Bounded Functions
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ERM on Convex Problems
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Convex-Smooth-Bounded Learning Problem



Surrogate Loss Function

• In many cases, the natural loss function is not convex and, in 
particular, implementing the ERM rule is hard.

• To circumvent the hardness result, one popular approach is to upper 
bound the nonconvex loss function by a convex surrogate loss 
function. As its name indicates, the requirements from a convex 
surrogate loss are as follows:
• It should be convex

• It should upper bound the original loss.


