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H(X) = −
∑

x∈X
p(x) log p(x)

0 log 0 = 0
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D(p ‖ q) =

∑

x∈X
p(x) log

p(x)

q(x)

0 log 0
q(x)

= 0 q(x) ≥ 0 p(x) log(p(x)
0
) =∞ p(x) > 0

p(x) = q(x) x ∈ X

p(x, y) p(x)p(y)

X × Y p(x)

p(y|x)

(X1, X2, X3)

X = X1 × X2 × X3 p(x1, x3) > 0, (x1, x3) ∈ X1 × X3

X1 X2 X3

I(X1;X2|X3) =
∑

(x1,x2,x3)∈X
p(x1, x2, x3) log

p(x1, x2|x3)

p(x1|x3)
.

X1 X2

X3 X1 ⊥⊥ X2|X3
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wt+2

wt+1 at+1 α(wt+2|wt+1, at+1)

(Xt)t∈N

Xt = (Wt, St, At, Ct)

X =W×S×A×C
t t+ 1

p(xt+1|xt) = α(wt+1|wt, at)β(st+1|wt+1)ϕ(ct+1|ct, st+1)π(at+1|st+1, ct+1)

(xt, xt+1) ∈ X × X

ΨM p

M

ΨM
M

ΨM = inf
q∈M

D(p ‖ q).

do
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Wt+1 Wt α(wt+1|at, wt) = α(wt+1|wt) (wt+1, wt, at) ∈ W × W × A

ΨM = I(Wt+1;At|Wt).
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f1, f2

p(wt+1|wt, at) = f1(wt+1, at)f2(wt+1, wt),

(wt+1, wt, at) ∈ W ×W ×A
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