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Representation theorems in finite prediction and linear-time algorithms for
Toeplitz systems
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We consider a block Toeplitz matrix that has a symbol with an integrable
inverse. Such a Toeplitz matrix corresponds to a minimal multivariate stationary process. Inoue
showed that the inverse of the Toeplitz matrix has a simple representation in terms of the finite
prediction of the dual process. Furthermore, Inoue derived explicit formulas for the inverse of the
Toeplitz matrix using the representation formula. Inoue demonstrated the importance of the explicit
formulas by two applications. The first is a strong convergence result, called a Baxter-type
theorem, for the Toeplitz system. The second application is a closed-form formula for the inverse of

a Toeplitz matrix with a rational symbol. The closed-form formula implies a linear-time algorithm

for solving the Toeplitz system.
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