Theorem 2.50 Let

p*(a:) — e—Ao—Z;{il AZT’L(CB)

for all x € S, where Ag, Aq, - - -
that

, A are chosen such

Z p(x)r;(x) =a; forl < i< m. (1)
rESp

Then p™ maximizes H(p) over all probability distribu-
tion p on S subject to (1).

Sketch of Proof

H(p™) — H(p)
= =3 p"(@)np*(x)+ > p(z)Inp(xz)

rES rESp

— — Z p(m)lnp*(:c)—|— Z p(x) Inp(x)
rESp acGSp

— Z p(x) In p()
wesp p*(w)

= D(pllp™)
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Remark The key step is to establish that

Y. p (x)InpT(z) = > p(z)Inp” ().
rEeS rESp

Theorem 10.41 Let
f*(X) — e—Ao—Z;-fnzl )xz-ri(x)

for all x € &, where Ag, A1, -+, Ay are chosen such

that

/Sf r;,(x)f(x)dx = a; for 1l < i< m. (2)

Then f* maximizes h(f) over all pdf f defined on S,
subject to the constraints in (2).

Remark The key step is to establish that

/Sf (x)1n f (x)dxzfsf F(x)In f* (x)dx.  (3)

Theorem 10.45 Let X be a vector of n~continuous
random variables with correlation matrix K. Then

1 -
h(X) < = log [(2me)" | K|]
2

with equality if and only if X ~ N (0, K).
Then (3) and Theorem 10.45 together imply

Lemma 11.34 Let Y* ~ N (0, K) and Y be any ran-
dom vector with correlation matrix K. Then

fy (¥) log f~rx (y)dy.

[ Fys () 108 fyyx () dy = /SY
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