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3.6 Möbius transformation of systems . . . . . . . . . . . . . . . . . . 58

Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64



viii Contents

4 Realization and Linearization of Operator Functions

4.1 Realization of rational operator functions . . . . . . . . . . . . . . 65
4.2 Realization of analytic operator functions . . . . . . . . . . . . . . 67
4.3 Linearization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
4.4 Linearization and Schur complements . . . . . . . . . . . . . . . . 73

Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

5 Factorization and Riccati Equations

5.1 Angular subspaces and angular operators . . . . . . . . . . . . . . 77
5.2 Angular subspaces and the algebraic Riccati equation . . . . . . . 79
5.3 Angular operators and factorization . . . . . . . . . . . . . . . . . 80
5.4 Angular spectral subspaces and the algebraic Riccati equation . . . 86

Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

6 Canonical Factorization and Applications

6.1 Canonical factorization of rational matrix functions . . . . . . . . . 89
6.2 Application to Wiener-Hopf integral equations . . . . . . . . . . . 92
6.3 Application to block Toeplitz operators . . . . . . . . . . . . . . . 97

Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Part II Minimal Realization and Minimal Factorization

7 Minimal Systems

7.1 Minimality of systems . . . . . . . . . . . . . . . . . . . . . . . . . 105
7.2 Controllability and observability for finite-dimensional systems . . 109
7.3 Minimality for finite-dimensional systems . . . . . . . . . . . . . . 112
7.4 Minimality for Hilbert space systems . . . . . . . . . . . . . . . . . 116
7.5 Minimality in special cases . . . . . . . . . . . . . . . . . . . . . . . 125

7.5.1 Brodskii systems . . . . . . . . . . . . . . . . . . . . . . . . 125
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