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IF HYCAM
IS SO GOOD...

HOW CAN IT

BE SO CHEAP?

This is a question we are often asked. How
can the most advanced 16-mm high-speed
rotating-prism camera in the business, having
the widest speed range and the greatest
number of exclusive features, also have the
smallest price tag of them all?

The answer is: Simplicity of design minimizes
manufacturing cost. Image quality is assured
by assembly of the shutter, prism, and
sprocket on a single shaft. No gears! Simplic-
ity pays dividends.

Three years have made Hycam the front
runner in the market. Just talk to any Hycam
user if you want the real story. If you don't
know a user, ask us. We suggest you start by
reading our literature. Send for data file
HY-2076.

Or, see our 16-mm sound film,
“The Hycam Story."”
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or chemist. They are “The genetic
control of cell surfaces” (G. H.
Beale), “The physiology of pinocy-
tosis” (R. C. Rustad), “Plastron res-
piration” (D. J. Crisp), “Preparation
and properties of isolated cell sur-
face membranes” (C. H. O'Neill) and
“The cell membrane: image and in-
Elbers). The
index (on 20
pages) (on 17
pages). All the articles are essential-
valuable

terpretation” (P. F,
book has an author
and a subject index
ly review articles and are
as such. The outward appearance of
the book is good.
2 * %

M. E. Strawmanis is Research Professor
of Materials at the University of Mis-
souri at Rolla.

Nonlinear control

STABILITY OF MNONLINEAR CONTROL
SYSTEMS. By Solomon Lefschetz. 150 pp.
Academic Press, New York, 1965. $7.50.

by Peter L. Balise

Scientists and engineers working in
control theory will generally recognize
Solomon Lefschetz as the coauthor
with Joseph LaSalle of the 1961 vol-
ume, Stability by Liapunov’s Direct
Method (No. 4 in the publisher's ser-
ies on mathematics in science and en-
gineering) . That volume did much to
give wider attention to Liapunov's
method, which is certainly of major
theory even

though it is probably not the general

importance in control
answer to nonlinear stability prob-
lems. Indeed there appears to be no
really general answer.

The present volume, No. 13 in the
same the earlier
and

series, 1s similar to

volume in its concise

accurate
exposition. It outlines some recent de-
velopments in stability theory that
have come [rom Liapunov’s method,
developments to which the author has
contributed in his work at the Re-
search Institute for Advanced Studies.
It does not seem so much a mono-
graph as the earlier volume—its con-
tent is more diverse.

The first six chapters, beginning in
an elementary way with the concept
of system characterization by

discuss

state

variables, various conditions

ke

for stability in systems with “direct”
and “indirect” control (distinguished
by whether the feedback is direct or
through a derivative). The seventh
and eighth chapters are of major im-
portance, presenting work of Popoy
and Kalman which makes it possible
to replace a matrix by a number as
a criterion for absolute stability. The
last chapter reviews some material
basic to the earlier work, including
the Jordan canonical matrix and
Liapunov's stability theorems.
Although the book presumes only
a background in matrices and differ-
ential equations, the theory is difficult
enough and the presentation concise
enough that the book would not be
considered as a text in the usual sense.
It is however, an excellent reference
(with well annotated bibliography),
the assiduous student could ob-
tain from it valuable material on sta-
bility theory as well as enhanced ap-

and

preciation of the use of system state

Vectors.
. e

The reviewer, a professor at the Univer-
sity of Washington in Seattle, has devel-
oped several courses in control, and is
writing an introductory systems text.

Arithmetic of
hi¢her mathematics

METHODS OF MATRIX ALGEBRA. By
Marshall C. Pease. 406 pp. Academic
Press, New York, 1965. $13.75.

by Thomas Kailath

Richard Bellman called matrix theory
the arithmetic of higher mathematics
and wrote a book on matrices (M¢
Graw-Hill, 1960) to support his claim.
Bellman’s numerous and well chosen
examples were drawn mainly from
the mathematics literature. The pres
ent book is similar in its aims to Belk
man's book, but the examples are
drawn mainly from physics and elec
trical engineering (mostly classical
electromagnetic and network theory) .
The contents include the stand.ard
material on matrix manipulation,
cigenvalues and eigenvectors, diago:
nalization, dyads and projections and
functions of a matrix. Some space 1
devoted to a “pet” concept of the




