Theorem 2.31 (Divergence Inequality) 3. For equality to hold in (2), we see from Corol-
lary 2.30 that this is the case if and only if

D(pllg) = 0 (1)
p(x)

= 1 or p(x) = q(z) forall z € Sp.
with equality if and only if p = gq. q(x)

This proves the theorem.

Proof

1. For simplicity, assume Sp = Sg. For a proof with-
out this assumption, see the textbook.

2. Consider

Pele) = 3 pla)log B2
xESp q T
= (log e) Z p(x) In p(@)
rESp q(x)
q(x)
>  (loge) > p(=)|1-— (2)
CBGSP p(x)
= (loge) | > p=)— > q=)
_:BESp :BESp

=  (loge) | > p(z)— D q(=)
_mESp mESq

This proves (1).
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