Harry Dym

Mauricio C. de Oliveira
Mihai Putinar

Editors

Mathematical Methods
in Systems, Optimization,
and Control

Festschrift in Honor of J. William Helton

¥ Birkhiduser



Contents

Part I: Biographical and Personal Notes

Helton’s BibHOgraphy ...........viurineriir e i 3
Personal NOtes .........c.iiuiiiii e 13
After Dinner Biographical Notes ...........c..coiiiiiviiiiiiinin... 17
Bill’'s Barly Work ... 23
List of Contribubors ..........oiiiiii 29
Part II: Technical Papers
J. Agler

The Carathéodory-Julia Theorem and the Network

Realization Formula in Two Variables ............................... 33
J.A. Ball and Q). Fang

Nevanlinna-Pick Interpolation via Graph Spaces and

Krein-space Geometry: A SUrvey ........oc.ieiiiriiiiiiiiniiiin.... 43
E. Basor

A Brief History of the

Strong Szegd Limit Theorem ...........oiiiiiiiiiiiiiiiininiin.... 73
P. Dewilde

Riccati or Square Root Equation? The Semi-separable Case ......... 85
R.G. Douglas and J. Eschmeier

Spectral Inclusion Theorems ...t 113
H. Dym

Tutorial on a Nehari Problem and Related Reproducing

Kernel SpPaces ....o.oeniniitt e 129

A.E. Frazho, S. ter Horst an M.A. Koashoek
Optimal Solutions to Matrix-valued Nehari Problems and
Related Limit Theorems . ...o.eirrrort it i cieeanes 151



X Contents

P.A. Fuhrmann and U. Helmke

On Theorems of Halmos and Roth ........ ... ... ... ... 173
M. Harrison

Pfister’s Theorem Fails in the Free Case ....... e 189
J.W. Helton, I. Klep and S. McCullough

Free Analysis, Convexity and LMI Domains ......................... 195
R. Howe

Traces of Commutators of Integral Operators — the Aftermath ...... 221
M.R. James

Information States in Control Theory: From Classical

B0 QUAanbUum ..o s 233
J. Nie

Convex Hulls of Quadratically Parameterized Sets

With Quadratic Constraints ............cooiiiiiiiiiiian.. 247

D. Plaumann, B. Sturmfels and C. Vinzant
Computing Linear Matrix Representations of
Helton-Vinnikov Curves . .........oooiiiiiiiniii i 259

L. Rodman and H.J. Woerdeman
Positive Completion Problems Over C*-algebras .................... 279

M.S. Takyar and T.T. Georgiou
Fractional-order Systems and the Internal Model Principle .......... 295

E. Tannenbaum, T. Georgiou and A. Tannenbaum
Optimal Mass Transport for Problems in Control,
Statistical Estimation, and Image Analysis ..... e 311

V. Vinnikov
LMI Representations of Convex Semialgebraic Sets and
Determinantal Representations of Algebraic Hypersurfaces:
Past, Present, and Future .......... . ... .. . . 325

N.J. Young
Some Analysable Instances of u-synthesis ........................... 351



