
Contents

1 Introduction 1

1.1 The sub-optimal Nehari problem . . . . . . . . . . . . . . . . . . 4

1.2 The sub-optimal Hankel norm approximation problem . . . . . . 5

1.3 The model reduction problem . . . . . . . . . . . . . . . . . . . . 6

1.3.1 The Hankel norm of systems . . . . . . . . . . . . . . . . 6

1.3.2 The model reduction problem . . . . . . . . . . . . . . . . 8

1.3.3 Hankel norm approximation and model reduction . . . . . 8

1.4 Organization of the book . . . . . . . . . . . . . . . . . . . . . . 10

2 Classes of well-posed linear systems 13

2.1 Well-posed linear systems . . . . . . . . . . . . . . . . . . . . . . 14

2.2 Duality theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2.3 The Pritchard-Salamon class . . . . . . . . . . . . . . . . . . . . 20

2.4 The analytic class . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.5 Transfer function algebras . . . . . . . . . . . . . . . . . . . . . . 52

3 Compactness and nuclearity of Hankel operators 63

3.1 Compactness of Hankel operators . . . . . . . . . . . . . . . . . . 66

3.2 Nuclearity of Hankel operators . . . . . . . . . . . . . . . . . . . 74

3.3 L1ÿerror of sub-optimal Hankel norm approximants . . . . . . . 80



4 Characterization of all solutions 85

4.1 The sub-optimal Hankel norm approximation problem . . . . . . 85

4.2 Main assumptions and a few useful consequences . . . . . . . . . 89

4.3 All solutions to the sub-optimal Hankel norm approximation

problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

4.4 A comparison with existing results . . . . . . . . . . . . . . . . . 99

5 State space solutions 101

5.1 Jÿspectral factorization for the Pritchard-Salamon class . . . . . 101

5.2 Jÿspectral factorization for the analytic class . . . . . . . . . . . 104

6 The non-exponentially stable case 109

6.1 A few useful results . . . . . . . . . . . . . . . . . . . . . . . . . . 110

6.2 The class of systems and the main result . . . . . . . . . . . . . . 111

6.3 State-space solutions . . . . . . . . . . . . . . . . . . . . . . . . . 114

7 The case of regular linear systems 119

7.1 Reciprocal systems . . . . . . . . . . . . . . . . . . . . . . . . . . 119

7.2 The sub-optimal Hankel norm approximation problem . . . . . . 121

7.3 The sub-optimal Nehari problem . . . . . . . . . . . . . . . . . . 123

8 Coda 127

Bibliography 131

Index 139

Standard notation 141

VIII Contents


