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The am of this presentation is to present some of the man ingredients of a new mathematica language
for discussng dynamicd modds of sysems The centrd object in this gpproach is the behavior of a
sysem. The man feature of the behaviord approach is that it trests dl sysem variables on an equd
footing. This in contrast to the classcd input/output view, where a system is regarded as being driven

by inputs and generating outputs.

The behaviord gpproach is drongly motivated by practicd moddling issues. Therefore, we dat, by
way of motivaion, with a brief discusson of a couple of physicd (dectricd and mechanicd) examples,
where we will argue that the input/output approach is avkward and unnatura. However, these examples
will bring to the foreground ancther fegture of firs principles modds, namedy the universal presence of
auiliay vaiddes This leads to the man objects of our mathemdicd language the behavior,
behaviord equations, and manifest and latent variables.

The place where the virtues of our viewpoint are mogt evident is in conddering interconnections of
sydems. We will argue that interconnection leads to sharing of common varigbles. This in contrast to
input sdection and, perhaps, feedback, the usua way that interconnection is thought of.

We then turn to the dass of sysems for which a rather complete theory has been developed: linear time-
invaiant differentid  sysdems. While we ae manly interesed in dynamicd sysems we find it
convenient to incorporate here didributed sysems described by PDE's into the discusson. We st up

three centra results, theorems:

1. The exigence of a oneto-one rddion beween linear time-invariat sysems and polynomid
modules

2. The dimindion of laent variadles the dass of liner time-invariant sysems is dosed under
projection.

3. Controllable systems are precisaly those that admit image representations.

We end with a couple of thoughts on the way control is incorporated in this framework.



