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This textbook, now in its third edition, provides a broad and accessible
introduction to both continuous and discrete dynamical systems, the
theory of which is motivated by examples from a wide range of
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disciplines. It emphasizes applications and simulation utilizing
MATLAB®, Simulink®, the Image Processing Toolbox®, the Symbolic
Math Toolbox®, and the Deep Learning Toolbox®. The text begins with
a tutorial introduction to MATLAB that assumes no prior programming
knowledge. Discrete systems are covered in the first part, after which
the second part explores the study of continuous systems using delay,
ordinary, and partial differential equations. The third part considers
chaos control and synchronization, binary oscillator computing,
Simulink, and the Deep Learning Toolbox. A final chapter provides
examination- and coursework-type MATLAB questions for use by
instructors and students. For the Third Edition, all the material has
been thoroughly updated in line with the most recent version of
MATLAB, R2025a. New chapters have been added on artificial neural
networks, delay differential equations, numerical methods for ordinary
and partial differential equations, and the Deep Learning Toolbox.
MATLAB program files, Simulink model files, and other materials are
available to download from the author’s website and through GitHub.
The hands-on approach of Dynamical Systems with Applications using
MATLAB® has minimal prerequisites, only requiring familiarity with
ordinary differential equations. It will appeal to advanced
undergraduate and graduate students, applied mathematicians,
engineers, and researchers in a broad range of disciplines such as
population dynamics, biology, chemistry, computing, economics,
nonlinear optics, neural networks, and physics. Praise for the Second
Edition: “This book [is] a valuable reference to the existing literature on
dynamical systems, especially for the remarkable collection of
examples and applications selected from very different areas, as well as
for its treatment with MATLAB of these problems.” -- Fernando Casas,
zbMATH “[The] vast compilation of applications makes this text a great
resource for applied mathematicians, engineers, physicists, and
researchers. Instructors will be pleased to find an aims and objectives
section at the beginning of each chapter where the author outlines its
content and provides student learning objectives.” -- Stanley R. Huddy,
MAA Reviews.


