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Capacity is 

C = max max 
� � 

PX(x)PY X(y x) 
PX P�X|Y y∈Y x∈X 

| |
⎛

PX Y (x y)
⎞


log ⎝
�

P

|
X(x)

| ⎠


For fixed PX, RHS is maximized when 
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Combining the two means maximization when
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Note also that 
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x∈X PX(x) = 1. 

This may be very hard to solve. 
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Proof: 

The first two statements follow immedi­

ately from our lemma 

For any value of x where PX Y (x y) = 0,| |
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Equivalently 
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What about the constraint we did not use 

for positivity? 

The solution we found satisfies that. 
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Let PX 
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Proof: 
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This an upper bounded non-decreasing se­
quence, therefore it reaches a limit 
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Why is the limit C?


Let PX
∗ be a capacity achieving PMF
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By considering the K-L distance, we have 
that 
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In practice, convergence can be 
very slow 



Example




Other types of maximization 

Interior point methods 

Cutting plane algorithms 
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