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ARMA Systems

o N

ARMA model of order (A, B) :

X(m)— a;X(m—1)— - aaX(m—A) =d(m) —b;®(m —1)
+caL oo —bp®(m — B)
e Moving Ao o Non trivial numerator
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— no such general formula for the Szego polynomials.
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Deterministic signal
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SzegoPolynomial & PadéApproximant
- -

~» Links with the theory of Rational Approximation ?

Theorem : (Jones, Njastad, Saff, 1989.)

Sf,‘;(z) IS the numerator of the PA [n/N — 1]
Si2) = PN @) e

for the 2(N — 1) poles rational fraction

1
N-1£(2)
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determinantal formulae

C() 01 Cn / ('), = autocorrelation of the signal
O—l CO C'n,—l 1
. n
: = S)(2) = 2"n ()
C—n—l—l Cl
2" 1 1
fm fm—|—1 T fm—|—n
fm—l "o fm—l—n—l
m/n . .
=] :
/ fm—n—i—l " fm—l—l
Froboenius formula n n—1
for the denominator of the Padé / Z < 1

fr = coeff. of the Taylor expansion of f
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appropriate function
B N

Dy(2) =C_q+C_gprz+ -+ Co 2%+ Y Cp 2%
k=1

~> Yd € [n N — 1] S;’rb(z) — Qg/n](thd

NB:d=N—-1 = Dpy_1(2) =2Y"1&(2)

- the PA [m/n] of a rational fraction (p/q) is equal to the
fraction itself as soon as m > pand n > q. -
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AR & ARMA cases

o N

What happens in the case of the AR system ?
Dy = first terms of the Taylor expansion of a rational fraction

poly. of 9V d
L(z)

s QM) p, = SH(2) = La(z) = Su(z) = 2" ALY (2)

ARMA or deterministic case : D; ~ fraction

poly. of ' d + B
La(z)

convergence theorems = asymptotic detection of the

Lresonances J
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