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Wiener-K hintchine Theorem

For a well behaved stationary random process the power spectrum is equal to the Fourier transform of the
autocorrelation function.
e]w Z R —jwk

k=—o00
Sloppy proof:
Su(e®) = lim — B[ Xy(e™)[]
g N=oo 2N 41 N
b |( 3 st 8 swes)
= lim ——F x(n)e 7" z(k)e™~
N=o0 2N +1 | \n=—N k=—N
1 [ N N -
_ : —jw(n—
= ]\}Eréo IN © 1E ZN k;Nx(n)x(k:)e
N
= lim Z Z Elz Je=Iwn=F)
N=—co 2N +1 7=y, =
N N I
= lim R.(n —Jwln=
N 2N +1 Z}N ku )e
= lim lim Z Z keI (n=k)
N—oco M—oo 2N + 1 TN M
N Y
_ o —jw(n—
- Nﬂoo 2N +1, ]\/l[ Z Ra(n — ke
— im —jwk
NHOO 2N +1 n=—N k—foo
00 N
= R,(k)e 7% | 1i

= Y Ry(k)e*

k=—o00



