
(Sallittu) Lunttilappu MATA2500 tenttiin.

Logaritmin laskusääntöjä.

log2(x) = log10(x)/ log10(2) = ln(x)/ ln(2)

log2(x
n) = n log2(x),

log2(ab) = log2(a) + log2(b),

log2(a/b) = log2(a)− log2(b)

Entropiaan liittyviä käsitteitä.

H := −
∑
i

pi log2(pi).

H(X|Y = bj)

= −
∑
ai

P (X = ai|Y = bj) log2(P (X = ai|Y = bj)).

H(X|Y ) = E[H(X|Y = bj)]

=
∑
bj

P (Y = bj)H(X|Y = bj)

=
∑
ai,bj

P (X = ai, Y = bj) log2

(
1

P (X = ai|Y = bj)

)

I(X;Y ) = H(X) +H(Y )−H(X,Y )

= H(X)−H(X|Y ) = H(Y )−H(Y |X).

H(X,Y ) = H(X) +H(Y |X) = H(Y ) +H(X|Y ),

Dekompositio-ominaisuus:

H(X) = H(P (A1), . . . , P (Ak)) +
∑
j

H(Aj).

Todarin peruskaavoja.

P (A) =
∑
B∈F2

P (A,B).

P (A|B) =
P (A,B)

P (B)
.

P (A,B) = P (A|B)P (B).

P (A|B) =
P (B|A)P (A)

P (B)
.

P (A|B, I) = P (B|A, I)P (A|I)
P (B|I)

.

Kullback-Leibler.

DKL(P ||Q) :=
∑
x∈Ω

P (x) log2

(
P (x)

Q(x)

)
.

I(X;Y ) = DKL(P (x, y)||P (x)P (y)),
Gibbsin epäyhtälö:

DKL(P (x, y)||P (x)P (y)) =
∑
x

P (x) log

(
P (x)

Q(x)

)
≥ 0.

Kooditeoria. ∑
x∈Sδ

P (x) ≥ 1− δ.

Hδ(X) := log2(|Sδ|).

L(c,X) = E[`] =
∑
j

p(ai)`(ai).

∑
x∈ΩX

2−`(c(x)) ≤ 1.

Sekalaisia. (
N

k

)
=

N !

k!(N − k)!
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