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des systémes, 9Place Viala, 34060 Montpellier Cedex, France

1. Introduction
1.1. A Fashionable Word
1.2. Modeling: A Complex Activity
1.3. The Need for Mathematics
1.4. Orientation of the Chapter
2. The Mathematical Concept of Dynamical System
2.1. Deterministic Systems
2.1.1. Dynamical System on a Finite Set
2.1.2. Discrete Dynamical Systems on R
2.1.3. Systems of Differential Equations
2.1.4. Dynamical Systems on Manifolds
2.1.5. Infinite Dimensional Systems
2.1.6. Miscellanies
2.2. Stochastic Dynamical Systems
2.2.1. Markov Chain
2.2.2. Random Walk and Wiener Process
2.3. Discrete versus Continuous models
2.3.1. Discrete versus Continuous Time Models
2.3.2. Cellular Automata and Individual oriented Models
2.3.3. Stochastic Differential Equations
3. Modeling in Automatic Control (Mathematical Systems theory)
3.1. The deterministic input-output system
3.1.1. Input-output Systems
3.1.2. Feedback
3.2. Examples of Deterministic Input-output Systems

©Encyclopedia of Life Support Systems (EOLSS)



MATHEMATICAL MODELS

3.2.1. An Artificial System: The Inverted Pendulum
3.2.2. A Natural System: Bacterial Growth
3.2.3. A Natural System: A Structured Population
3.2.4. Continuous Culture of Micro-organisms
3.2.5. Examples of Infinite-dimensional Systems
3.3. Mathematical Theory of Input-output Systems
3.3.1. Controllability
3.3.2. Observability
3.3.3. Realization Theory
3.3.4. Stabilization and Observers
Conclusion: Mathematical Models for what Purposes?
4.1. Models for Understanding
4.2. Models for Description and Prediction
4.3. Models for Control

Classification of Models
Jean-Luc Gouze, COMORE, INRIA, Sophia-Antipolis, France
Tewfik Sari, Mulhouse University, France

1.

Discrete-time Models

1.1. A Model for Cell Division

1.2. Matrix and Leslie Models
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Mathematical Models in Hydrodynamics 1
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©Encyclopedia of Life Support Systems (EOLSS)



MATHEMATICAL MODELS

Mathematical Modeling of Flow in Watersheds and Rivers 23
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3.  Governing Equations
3.1. Surface Flow
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3.4. Initial and Boundary Conditions
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Mathematical Models of Circulations in Oceans and Seas 61
Aike Beckmann, Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany;
Division of Geophysics, Department of Physical Sciences, University of Helsinki, Helsinki, Finland
Jens Schroter, Alfred Wegener Institute for Polar and Marine Research, Bremerhaven, Germany
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2.1. Elements of the Large-Scale Circulation
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Wave Modeling at the Service of Security in Marine Environment
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Mathematical Modeling of the Transport of Pollution in Water
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SNk W=
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PN R W=
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