
XN(z) :=
N∑
ν=0

hνz
−ν , |z | = 1 ,

Ψ′N(θ) :=
1

2π
|XN(e i θ)|2 , −π ≤ θ ≤ π .

Moments for this distribution:

µj :=

∫ π

−π
e−i jθ dΨN(θ) , j ∈ Z ,

=


N−j−1∑
k=0

hkhk+j , j = 0, 1, 2, . . . ,

µ−j , j = −1,−2,−3, . . .

∆n := det(µi−j)i ,j=0,...,n
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s̃0(z) := 1, s̃?0 (z) := 1,

s̃n(z) :=
1

∆n−1

∣∣∣∣∣∣∣∣∣
µ0 · · · µ−n
...

...
µn−1 · · · µ−1

1 · · · zn

∣∣∣∣∣∣∣∣∣ ,

s̃?n(z) :=
1

∆n−1

∣∣∣∣∣∣∣∣∣
µ0 · · · µn
...

...
µ−n+1 · · · µ1
zn · · · 1

∣∣∣∣∣∣∣∣∣ , n ≥ 1,

(s̃ν)ν∈N0 monic, orthogonal with respect to

〈f , g〉 :=

∫ π

−π
f (e i θ)g(e i θ) dΨN(θ)
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s̃0(z) := s̃0(z) := 1 ,

s̃n(z) = zs̃n−1(z) + an s̃
?
n−1(z) ,

s̃?n(z) = anzs̃
?
n(z) + s̃n−1(z) , n ≥ 1 .

s̃n−1(z) =:
n−1∑
ν=0

p(n−1)ν zν , n ≥ 1 ,

an = s̃n(0) = −〈zs̃n−1, 1〉
〈s̃?n−1, 1〉

= −
∑n−1

ν=0 p
(n−1)
ν µ−ν−1∑n−1

ν=0 p
(n−1)
ν µν+1−n
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δn := 〈s̃n, s̃n〉 = 〈s̃?n , s̃?n〉 n ≥ 0 ,

= δn−1(1− |an|2) , n ≥ 1 ,

= µ0

n∏
k=1

(1− |ak |2) , n ≥ 0 ,

〈s̃?n , zs̃n〉 = 〈s̃?n , s̃n+1 − an+1s̃
?
n〉 = −an+1δn
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Levinson Algorithm

s̃0(z) := 1, δ0 := µ0
For n = 0, 1, 2, . . . do

an+1 := −〈zs̃n, 1〉
δn

,

s̃n+1 := zs̃n(z) + an+1s̃
?
n(z) ,

δn+1 := δn(1− |an+1|2)

done
↪→ Back
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