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A Cyber-Physical System (CPS) consists of multiple computing 
devices which communicate between them as well as with the 
physical world through sensor and actuators in a closed-loop 
form. The aim of this book is to describe the concept of cyber-
physical systems with emphasis on the modelling, design and 
analysis of modern systems given in the form of a cyber-
physical system. The book contains multiple examples of 
cyber-physical systems from the areas of robotics, sensor 
networks and smart grids to assist in the understanding of 
the cyber-physical systems concept. First, continuous-time 
dynamic systems are analysed, including methods for control 
design and stability analysis, which are used to model the 
physical layer as well as its interaction with the cyber layer. 
Then, the concept of networked systems

is presented, which are analysed through matrix and algebraic 
graph theory. Discrete systems are consequently presented 
using state machines (finite state machines, extended state 
machines, non-deterministic machines); these systems are 
then combined with the continuous-time dynamic systems to 
form the hybrid systems, which consist of a composition of 
continuous and discrete dynamics, as commonly found in 
cyber-physical systems. Finally, since the design of cyber-
physical systems requires suitable selection of the 
components that are necessary for the interaction between 
the physical and the cyber layers, this book briefly presents 
the main individual components that are used to design a 
cyber-physical system (sensors, actuators, embedded 
microprocessors, memory architecture and input/output 
units).
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