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Definition of “state’

ELL333 Multivariable Control



Friedland, Pg 16

The state of a dynamic system is a set of physical quantities, the
specification of which (in the absence of external excitation) completely
determines the evolution of the system.



Astrom & Murray, Pg 40

One of the triumphs of Newton’s mechanics was the observation that the
motion of the planets could be predicted based on the current positions
and velocities of all planets. It was not necessary to know the past motion.
The state of a dynamical system is a collection of variables that completely
characterizes the motion of a system for the purpose of predicting future
motion. For a system of planets the state is simply the positions and the
velocities of the planets. We call the set of all possible states the state space.



Polderman & Willems, Pg 115

State variables either show up naturally in the modeling process or they
can be artificially introduced. State variables have the property that they
parametrize the memory of the system, i.e., that they "split" the past and
future of the behavior.



A. Bensoussan, Pg 1-2

A key element is the state representation of dynamical systems, also called
the internal representation.

The internal representation introduces the very important concept of state
of the system. The idea is reminiscent of that of a knowledge model, in which
one models as accurately as possible all the components of the system,
starting with the physical laws that are involved. For instance, if a
dynamical system is a rocket in flight, then one will use the laws of
mechanics and possibly more advanced physical and chemical laws to
describe the propulsion. The state will be the position and velocity of the
center of the rocket, and there may be additional state variables.



