
Theorem 2.32 (Log-Sum Inequality) For posi-
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Moreover, equality holds if and only if

ai
bi

= constant

for all i.

Proof

1. Let a0
i = ai/

P
j aj and b0i = bi/

P
j bj . Then

{a0
i} and {b0i} are probability distributions.

2. Using the divergence inequality, we have
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which implies (1).

3. Equality holds if and only if for all i,

a0
i = b0i or

ai

bi

= constant.

The theorem is proved.
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