Lecture: Introduction to modeling dynamic systems
Dynamical system is described as a system or process whose state varies over time and thus obeys differential equations involving time derivatives (in the case of analog phenomena) or difference equation (in the case of discrete time processes). .To make a prediction about the system's future behavior, an analytical solution of such equations or their integration over time through computer simulation must be  realized.
Modeling of dynamic system is the process of building such differential or difference equations and then solving them in time. In this way model is represented by the set of such equations or the graphical form of them.
The aims of modeling:
· Prediction of the future behaviour of the system
· Analysis of the quality of the process, such as stability, type of responses to the excitation. controlability, observability, etc.
· Control of the dynamic changes of the process
· Building the adaptive systems
Typical description of analog (continuous time) process in the form of state equations in normal form


where x represents the vector of so called state variables (internal variables not visible directly)
The output variable gathered in vector y  depend in general on x and excitation vector u
y=g(x,u,t)
The systems might be deterministic or stochastic. The detrministic system is described by the parameters of fully determined values, while stochastic system uses parameters which are not predictable (random). We will consider hera only deterministic systems	
	Different classification of systems might be provided.
1) Stationary or non-stationary system. Deterministic system is stationary, when its parameters do not depend on time.
2) Stable or unstable system. System is stable, when at limited values of excitation its output signals are all the time limited.
3) Continuous time (analog) versus discrete time (digital)  system. In analog systems all variables are strictly defined for any point of time. In digital systems the variables are defined only for the specific time pointed dictated by discretization
4) [bookmark: _GoBack]Autonomous and non-autonomous system. System is autonomous, when there is no external excitations. All dynamic process in it follow from non-zero initial conditions.
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