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Well-written as it 1s this book is a self-
contamed and concise presentation of mod-
ern control theory for determimistic systems,
and focusses on some most important results.
Linear contimuous- and  discrete-tiime finite-
dimensional systems are dealt with. The re-
viewed book summarizes many theoretical re-
sults in control system analysis and synthesis,
offering to the reader some guidance to effec-
tively using these results.

The hook consists of six Chapters and four Ap-
pendices.

Chapter 1, entitled Kdalisation des sysiémes
linéawres (Realization of Linear Sysiems), deals
with structural properties of linear systems,
controllability /ohservability  canonical forms.
and realization theory based on transfer fune-
tion matrices, Markov parameters. or impulse

response.

Chapter 2. entitled Réduciion de modéles
(Modcl Reduction),  describes  several  time-
damain techniques for Anding redaced-order
models:  aggregation. singular perturbations.
Schur  decomposition,  balanced  realizations.
Padé approximations, and optimal reduction.

Chapter 3. entitled Commande eptimale [ Op-
fumal Clontrol), deals with classical optimal reg-
ulator problems. mainly for a quadratic perfor-
mance criterion over a linite or infinite time n-
terval, The essential role of the differential or al-
gebrale matrix Riceati equations is emphasized.
The main properties of linear optimal regula-
tors, imcluding the performance degradation due
to state observers, are discussed. Integral ac-
tion. prescribed stability degree, and the inverse
problem of optimal control, are also described.
Chapter 4. entitled Placcments de poles (Pole
Assigninenl). presents several techuiques for

pole placement:  dyadic regulators. Brogan's

Studies in Informatics and Control, Vol.7, No.2, June 1998

method, optimal pole allocation (specifying the
performances or spectra). ete.

Chapter 5. entitled Approche entrée-sortie
(lnput-Ouiput Approaches), 1s devoted to the
polynomial approach for finding adaptive con-
trol laws, based either on optimal control, such
as (generalized) minimum variance, and gener-
alized predictive control, or on pole assignment,

Chapter 6. eutitled Invariance positive el
comimande contrainte (Positive Invariance and
Control with Constrainds), discusses a recently
proposed approach to pole assignment for sys-
tems with state and/or input constraints.

Four Appendices deal with matrix computa-
tions, controllability, solution of Riccati equa-
tions, and Diophantine equations, respectively,

Fach Chapter can be read as such. A large
number of (low-order) tllustrative numerical ex-
amples is present throughout the text. Fach
Chapter ends with several proposed exercises,
and hints at their solution are given in a special
Section of the book. There is a Bibliography
Section cluding many references (grouped by
chapters), but not all items include full infor-
mation. The book ends by a two-page subject
imdex.

While the book describes techniques with the-
oretical appeal. it lacks the very important,
in practice, feeling of numerical issues. None
ol the methods presented can solve real-world,
large-scale problems. For instance. determining
the controllable part of a state-space realization
based on the controllability matrix (page 19) is
a poor numerical method. Likewise, the use
of (generalized) eigenvectors is not advisable
in practical computations: (generalized) Schur
vectors should be preferred. Unfortunately. the
authors offer no guidance or bibliographic refer-
ences Lo sound numerical technigues which can
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actually be used in practice. Some methods are
not general enough. For example, the pole as-
signment method based on solving a Sylvester
equation (page 120) cannot be directly used if
the desired spectrum has a nonempty intersec-
tion with the open-loop spectrum; an inefficient
approach that solves two pole assignment prob-
lems is proposed. Other methods (for instance,
Munro’s method, page 115) are not well justi-
fied. No clear references are made to additional
reading where the interested reader could turn
to.

There is a number of errors and mis-
prints.  For instance, one should add the
condition & # 0 in the stated defini-
tion of positive definite matrices (page 2006).
The matrix W should also be invertible
to compute the inverse of the partitioned ma-
trix (page 207). Duality is wrongly defined
(page 208): the matrices BT and C7 should
he interchanged. One should replace i = 0 by
i = L in the formula for G{s) for simple poles
(page 10). One should use ellipsis in the ex-
pansions for gi1. g1, and gos (page 24). The
transposes of the matrices Jy, Jipr, .., Jigy—1.
should be used on line 5, page 29. On line 6 of
the proof of (41) (page &8), one should multiply
on the left. and on the right, respectively, by the
specified matrices, and not conversely, as stated
there, etc.

By its coneise, but comprehensive coverage,
good organization of the material, the readabil-
iy of the exposition, the included theoretical
resilts, and by its iteresting examples and ex-
ercises, the reviewed hook can be recommended
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as an introductory course to control theory or
for self-study. The intended audience is formed
by control engineers and researchers, as well as
students in control engineering and related do-
mains. The assumed background includes basic
linear algebra, differential equations, calculus,
and classical control theory.
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