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Summary

This is an introduction to infinite dimensional system theory. Here we follow
quite closely the famous book of R. Curtain and H. Zwart. But we give a
more detailed exposition of unbounded operators and Bochner’s integration.
The key problem is the abstract inhomogeneous Cauchy problem which will
be approached with the help of the theory of semi groups. Moreover, adding
input and output will lead to a full control theoretic approach to parameter
distributed systems. We will discuss various stabilizability, controllability,
observability, and detectability concepts.

Contents

• Chapter 1: Unbounded Operators

Closedness, closability, self-adjointness, spectrum, differential opera-
tors, further examples.

• Chapter 2: Bochner’s Integration

Definitions, different kinds of measurability, Bochner integral, Lebesque’s
theorem, Pettis integral.

• Chapter 3: Semigroup Theory

Strongly continuous semigroups, generators, Hille-Yosida theorem. Con-
traction and dual semigroups, Riesz-spectral operators, Invariant sub-
spaces.

• Chapter 4: Perturbation and Approximation of Semigroups
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Bounded perturbations, perturbations of contractive and analytic semi-
groups, Desch-Schappacher theorem, Trotter-Kato approximation the-
orem.

• Chapter 5: The Cauchy Problem

The abstract Cauchy problem, perturbations and composite systems,
boundary control systems.

• Chapter 6: Inputs and Outputs

Controllability and observability, tests for approximate controllability
and observability, input-output maps.

• Chapter 7: Stability, Stabilizability, and Detectability

Exponential stability, exponential stabilizability and detectability, com-
pensator design.
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