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.
Section 3.10

If x[n]is WSS, then it holds that
E{x[n]} =0, Vn

E{z[n]z[n + K]} = px, Vn CRLB

If x[n] is Gaussian WSS, then x[n] is Gaussian o 5
e, = v e—

Since x[n] is Gaussian, we can write x~ N (u(8),C(8)) v gl g @5

Set p=0,N->

But since it is WSS 6Gaussian, x ~ N (0, Crp) gfrﬁsgsf%wx\jz g'ols\]sible

Problem formulation: Simp/ify the Fisher information formula for the case of a Topelitz
covariance matrix of very large size
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Loose Derivations

Consider a Toeplitz matrix of very large size Add a tiny piece to it
Circulant Toeplitz
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Important: For a E:]r'ge Toeplitz, the matrix Q is always an IDFT, and cannot depend on 6
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Toeplitz and Circulant

Robert M. Gray: Toeplitz and circulant matrices: A review Matrices: A review

Page 55

Theorem 4.2. Let T},(f) be a sequence of Toeplitz matrices such that
f(A) is in the Wiener class or, equivalently, that {ti} is absolutely
summable. Let 7, 1 be the eigenvalues of T,,(f) and s be any positive
integer. Then
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Furthermore, if f(\) is real or, equivalently, the matrices T},(f) are all
Hermitian, then for any function F(x) continuous on [m s, M]
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Fourier transform of first column of
circulant Toeplitz matrix
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Eigenvalues of covariance = Fourier transform of first column = PSD of process
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Illustration
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RIS falsanls (M Eigenvalues with size 7x7 Toeplitz Eigenvalues with size 20x20 Toeplitz
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