PREFACE

This is a text on continuous-time systems. In our use, a system is defined as an
object with inputs and outputs. An input is some excitation that results in a system
response or output. System theory is the study of the relations between the system
inputs (or stimuli) and the corresponding system outputs (or responses). Two major
categories of system theory are analysis and synthesis. Analysis is the determination
and study of the system input—output relation; synthesis is the determination of
systems with a desired input—output relation. For analysis, signals are used as
inputs to probe the system, and in synthesis the desired output is expressed as a
desired operation on a class of input signals. Thus signals are an important topic in
system theory. However, this is not a text on signal theory. In signal theory, the
object being studied is a signal and systems are chosen to transform the signal into
some desired waveform. In system theory, on the other hand, the object being
studied is a system, and signals are chosen to be used either as probes of the
system or as the medium used to express system input—output relation. Thus the
discussion of signals in this text will be in terms of their application in system
theory.

System theory lies at the base of science because system theory is the theory of
models, and a basic concern of science is the formation and study of models. In
science, one performs experiments and observes some of the quantities involved. A
model involving these quantities is then constructed such that the relation between
the quantities in the model is the same as that observed. The model is then used to
predict the results of other experiments. The model is considered valid as long as
experimental results agree with the predictions obtained using the model. If they do
not agree, the model is modified so that they do agree. The model is continually
improved by comparing a large variety of experimental results with predictions
obtained using the model and modifying the model so that they agree. One does
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