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NOVE KNIHY (BOOKS)/KYBERNETIKA — 24 (1988), 4

Knihy deslé do redakce
(Book received)

Michael A. Arbib: Brains, Machines, and Mathematics. Second edition. Springer-Verlag,
New York— Berlin— Heidelberg— London—Paris—Tokyo 1987, xvi-}- 202 pages; 63 figs.;
DM 55,—.

Computational Models of Learning (Leonard Bole, ed.). (Symbolic Computation — Arti-
ficial Tntelligence.) Springer-Verlag, Berlin— Heidelberg—New York— London~ Paris—Tokyo
1987. IX -+ 208 pages; 34 figs.; DM 108,—.

Gerhard Rayna: REDUCE — Software for Algebraic Computation. (Symbolic Computation
Artificial Intelligence.) Springer-Verlag, New York— Berlin— Heidelberg— London-— Paris—
Tokyo 1987. ix -~ 329 pages; DM 59,—.

Trends, Techniques and Problems in Theoretical Computer Science — 4th International
Meeting of Young Computer Scientists, Smolenice, Czechoslovakia, October 13—17, 1986,
Selected Contributions (4. Kelemenovd, J. Kelemen, eds.). (Lecture Notes in Computer Science
281.) Springer-Verlag, Berlin— Heidelberg—New York—London— Paris—Tokyo 1987. VI -+
213 pages; DM 36,—.

Embedded Systems: New Approaches to Their Formal Description and Design — An
Advanced Course, Ziirich, Switzerland, March 5—7, 1986 (A. Kiinding, R. E. Biilwer, J. Déhler,
eds.). (Lecture Notes in Computer Science 284.) Springer-Verlag, Berlin— Heidelberg— New
York— London--Paris—Tokyo 1987. V 4 207 pages; DM 36,—.

Tom Bésser: Learning in Man-Computer Interaction — A Review of the Literature. (Research
Report ESPRIT — Project 385, vol. 1.) Springer-Verlag, Berlin— Heidelberg— New York -
London— Paris— Tokyo 1987. XI + 285 pages; DM 37,—.

Theory and Applications of Nonlinear Control Systems (Christopher 1. Byrnes, Anders Lind-
quist, eds.). North-Holland, Amsterdam— New York— Oxford—Tokyo 1986. xi -+ 592 pages;
Dfl. 270,—.

Computer-Aided Control Systems Engineering (M. Jamshidi, C. J. Herget, eds.). North-
Holland, Amsterdam— New York— Oxford 1985. x + 406 pages; Dfl. 180,—.

Decision Support Systems: A Decade in Perspective. Proceedings of the IFIP WG 8.3 Working
Conference, Noordwijkerhout, The Netherlands, 16— 18 June, 1986 (Ephraim R. McLean, Henk G.
Sol, eds.). North-Holland, Amsterdam—New York— Oxford—Tokyo 1986. xiv 4 251 pages;
DAL 100,

Fermat Days 85: Mathematics for Optimization (J.-B. Hiriart-Urruty, ed.). North-Holland
Mathematics Studies 129.) North-Holland, Amsterdam— New York— Oxford— Tokyo 1986.
Xiv -+ 320 pages; Dfl. 150,—.

B. Benninghofen, S. Kemmerich, M. M. Richter: Systems of Reductions. (Lecture Notes

in Computer Science 277.) Springer-Verlag, Berlin— Heidelberg— New York— London— Paris—
Tokyo 1987. X 4 265 pages; DM 40,50.

Foundations of Software Technology and Theoretical Computer Science. Seventh Conference,
Pune, India, December 17— 19, 1987, Proceedings (Kesav V. Nori, ed.). (Lecture Notes in Com-
puter Science 287.) Springer-Verlag, Berlin— Heildelberg-- New York-- London— Paris— Tokyo
1987. 1X -+ 540 pages; DM 66,—.
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Andrzej Blikle: MetaSoft Primer — Towards a Metalanguage for Applied Denotational Se-
mantics. (Lecture Notes in Computer Science 288.) Springer-Verlag, Berlin— Heidelberg—
New York~—London— Paris— Tokyo 1987. XITI 4 140 pages; DM 31,50.

Carlos Delgado Kloos: Semantics of Digital Circuits. (Lecture Notes in Computer Science
285.) Springer-Verlag, Berlin— Heidelberg— New York— London— Paris— Tokyo 1987. IX - 124
pages; DM 27,—.

Cristian Calude: Theories of Computational Complexity. (Annals of Discrete Mathematics

35.) North-Holland, Amsterdam— New York— Oxford--Tokyo 1988. xii + 488 pages; Dfl.
200,—.

Wendy B. Rauch-Hindin: Artificial Intelligence in Business, Science, and Industry. Volume I —
Fundamentals. Prentice-Hall, Englewood Cliffs, New Jersey 1986, xviii -+ 332 pages; $§ 56:60.

Wendy B. Rauch-Hindin: Artificial Intelligence in Business, Science, and Industry. Volume IT —
Applications. Prentice-Hall, Englewood Cliffs, New Jersey 1985. xii -+ 348 pages; $ 57-95.

G. 1. Maréuk: Metody numerické matematiky. (Pfeklad z ruského origindlu Metody vydisli-
télnoj matematiky, Nauka, Moskva 1980.) Academia, Praha 1987. 528 stran; 28 obr.; cena
45,— Kés.

Parallel Algorithms and Architectures — International Workshop, Suhl, GDR, May 25— 30,
1987, Proceedings (A. Albrecht, H. Jung, K. Mehihorn, eds.). (Lecture Notes in Computer Science
269.) Springer-Verlag, Berlin— Heidelberg— New York— London-—Paris—Tokyo 1987. 205
pages; DM 36,—.

Fundamentals of Computation Theory — International Conference FCT’87, Kazan, USSR,
June 22—26, 1987, Proceedings (L. Budach, R. G. Bukharajev, O. B. Lupanocv, eds.). (Lecture
Notes in Computer Science 278.) Springer-Verlag, Berlin— Heidetberg— New York-- London-—
Paris— Tokyo 1987. XIV 4 505 pages; DM 66,—.

J.-B. HIRIART-URRUTY, Ed.
Fermat Days 85: Mathematics for Optimization
Proceeding of the Conference “Fermat Days 85”, Toulouse, France, May 6-—10, 1985

Mathematics Studies 129.
North-Holland, Amsterdam— New York— Oxford— Tokyo 1986.
xvi - 320 pages; Dfl. 150,—; US $ 60-00.

The volume contains a collection of 13 papers. Some of them are weitten versions of talks
presented at the conference, some are related works proposed by lectures. These papers may be
divided into two main groups. The first one consists of contributions devoted preferably to
theoretical aspects of optimization, meanwhile the papers of the second group deal with numerical
methods for the solution of various optimization problems. We turn our attention first to the
theoretical group.

H. Attouch, D. Azé and R. Wets study the continuity properties of the partial Legendre-
Fenchel transform. By means of this transform the classical Lagrangian is defined; thus such
studies are essential in the analysis of the convergence of saddle points. The technigue is applied
also to the (quadratically) augmented Lagrangian and to the Moreau-Yosida approximate.
A diagram at the end of the paper summarizes in a clear form the results obtained by using
different concepts of convergence.

The paper by F. H. Clarke a R. Vinter concerns the relfation between the solution function ¥
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of the Hamilton-Jacobi-Bellman equation and the adjoint variable appearing in the Maximum
Principle. This connection was known only for ¥ being twice continuously differentiable, but
this requirement is not satisfied even in very simple examples. Using the tools of nonsmooth
analysis, the authors derive the above mentioned relation under reasonable hypotheses for
a large class of optimal control problems with ordinary differential cquations.

A new set-valued second-order derivative for convex functions is introduced in the paper
of J.-B. Hiriart-Urruty. On the basis of geometrical considerations the author introduced first
a new second-order directional derivative which is, differently from the classical concept, convex,
Using this directional derivative, two set-valued second differentials are defined and investigated.
Also the relation of these objects to generalized Hessiars of ¢ convex functions is examined.

The paper by A. D. Joffe is devoted to the foundations of nondifferentiable analysis. In its
first part basic properties of subdifferentials are singled out which enable us to make important
conclusions about the corresponding subdifferential calculi. The second part starts with a complete
survey of approximating cones, 5 of which are convex and generate subdifferentials by the
standard construction. Tangentially gencrated subdifferentials are then investigated using the
results of the first part.

Stability and well-posedness in optimization is the topic of the paper by T. Zolezzi. In the first
part the author relates the Tikhonov and Hadamard well-posedness with the continuily properties
of the value function and the solution map. In the second part the behaviour of the valuc function
in a parameter-dependent optimal control problem with a differential inclusion is studied.

A few words about the other theoretical papers. The paper of E. J. Balder is devoted to the
recent results of the author on seminormality of integral functionals with regard to the relaxed
control theory. Important variational problems lead to the study of a convex function of a me-
asurc which is the subject of the contribution of F. Demengel and R. Temam. The paper by
P. Marcellini deals with the exister.ce problem in a class of variational problems coming from the
noulirear elasticity.

In the group of papers devoted to numerical methods Cl. Lemaréchal describes three different
numerical approaches to the minimization of convex continuous functions. Besides the classical
bundle idea, being now frequently used in applications, also the approaches using so called
o-Newton directions and those, based on the differentiating of the e-subdifferential map, are
considered. At the end of the paper, many proposals for the future research in this area are col-
lected.

The paper by H. Tuy concerns finding of global minima in d.c. mathematical programs, i.e.
inequality-constrained programs in which the objective and the functions appearing in the
consiraints can be expressed as the difference of two convex functions. These programs are first
converted to a certain canonical form for which a deterministic implementable algorithm is
developed. Convergence properties of this algorithm are investigated. As d.c. programs seem
to appear very frequently in applications, the development of reliable algorithms is of a great
practical interest. Algorithms for the same class of problems are constructed also in the paper
written by Pham Dinh Tao and El Bernoussi Souad. They are of two kinds, both completely
different from the approach of H. Tuy.

The remaining two papers deal with the global maximization of a nondefinite quadratic
function over a convex polyhedron (R. Benacer and Pham Dinh Tao), and with a concrete
optimization problem coming from power system scheduling (R. Gonzales, E. Rofman).

The quality of all contributions is very high, indicating thus the exceptional level of the con-
ference. Although the spectrum of the topics of the forty six talks at the conference was very
broad, most of the thirteen papers included into the proceedings concern to some extent problems
of nondifferentiable analysis. It shows the increasing importance of nondifferentiable problems
and approaches in the optimization resecarch.

Jifi V. Outrata
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1. LASIECKA, R. TRIGGIANI, Eds.

Centrol Problems for Systems Described by Partial Differential
Equations and Applications

Proceedings of the IFIP-WG 7.2 Working Conference, Gainesville, Florida,
February 3—6, 1986

Lecture Notes in Control and Information Sciences 97.
Springer-Verlag, Berlin— Heidelberg— New York— London— Paris— Tokyo 1987.
VIII -+ 400 pages, DM 108,—.

The Proceedings contain 6 plenary lectures and 26 invited lectures (from the total amount
of 31 invited lectures actually presented) mostly by well-known authors. The aim of the conference
was to present recent advances in linear and nonlinear optimal control theory, numerical techni-
ques for control problems, stability and stabilization, variational techniques in optimal control,
and shape optimization. The excellent quality of the proceedings, carefully edited by Irena
Lasiecka and Roberto Triggiani, as well as the composition of the international program com-
mittee indicate the high level of the conference.

The topic of the lecture by A. V. Balakrishnan is the design of a good implementable feedback
control law stabilizing a flexible supporting mast to a slewing antenna of a space shuttle. At
first, controllability of the corresponding deterministic system is proved, and then global asympto-
tical stability of the closed-loop stochastic system is verified.

In his interesting contribution, V. Barbu treats the time-optimal control of a nonlinear system
governed by a differential inclusion of the evolution type or by a variational inequality. Necessary
optimality conditions of the maximum principle type are proved and on their base a gradient
optimization algorithms is suggested.

L. Cesari gives a comprehensive survey of the properties of BV functions, which analysis is
remarkably contributed in course of years by the author. Then the minimization of I(
== frif(" z, Vz) dt on the space of BV functions or its Serrin type exiension for pointwise limits
of such functions is studied, and an existence theorem is proved. :

The lecture by A. Friedman deals with optimal control problems for various free boundary
problems, namely a one-phase Stefan problem, a dam problem, a two-phase Stefan problem
(a periodic control), and an elliptic variational inequality arising in electrochemical machining.
The attention is paid to the bang-bang principle, and regularization of the {ree boundary problems,
nonsmooth by their very nature, is employed.

The contribution by G. Auchmuty, E. Dean, R. Glowinski, and S. C. Zhang is devoted to
finding periodic solutions of an evolution differential equation by optimal control methods.
The control parameters are the initial state and the time period, the criterion is an L?-porm
of the difference between the initial and the terminal states, augmented by certain penalty terms
to avoid trivial solutions. The Crank-Nicholson formula, the adjoint-equation technique and
a conjugate-gradient algorithm are used for numerical solution of the problem. Some numerical
examples for (possibly highly stiff) ordinary differential systems with very good results are
presented.

J. L. Lions investigates an abstract linear/quadratic optimal control problem involving addi-
tionally some uncertainties that appears linearly in the state equation. Taking the uncertainties
as parameters, one gets a family of classical optimal control problems, and can seek a Pareto
optimal control. Under a further requirement ensuring uniqueness of such a control, the optimality
system is derived and concrete examples for both elliptic and parabolic problems are given,

The invited papers can be divided into several groups. The first group concerns the necessary
optimality conditions. A. Bermudez and C. Saquez prove necessary optimality conditions of
the Kuhn-Tucker type for control problems with elliptic variation inequallities. S. J. Lee derives
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equations describing optimal control for a class of linear/quadratic singular optimal control
problems for an ordinary differential system involving approximate boundary controls.

To the group of papers dealing with stability, stabilization and the feedback control belongs
N. U. Ahmed’s contribution concerning the stochastic evolution systems. J.-P. Aubin finds
sufficient conditions to the existence of viable solution for feedback evolution systems with
emphasis to systems having a convex valued or a Lipschitz right hand side. J. Langnese deals with
a boundary feedback stabilization of the motion of thin plates in order to reduce (exponentially
in time) the total amount of energy of the plate. E. B. Lee and N. Eva Wu perform synthesis
of a feedback controller for a linear time-delay system represented by the transfer function.
N. Levan deals with stabilization of a linear evolution equation in a Hilbert space by enhancing
a feedback controller. P. K. C. Wang studies feedback control problems governed by nonlinear
evolution equations in time-dependent domains with applications to the control of flexible robot
arms and the attitude control of a space station with flexible structural components.

F. Colonius and X. Kunisch show, under certain suppositions, that the least square method
to the coefficient identification in elliptic PDE depends Holder-continuously on the observation.
M. C. Delfour and J. P. Zolésio investigate the differentiability of the function g(f) == min max.

xeX yeY
. G{t, x, y) or derive certain bounds for its Dini derivatives and under a set of sufficient conditions
verify dg(0) = Inf Sup 8,G(0, x0, yx). The result is used to the calcula-

xoeArginf G(0,x.yx) yxeArgsupG(0,x,5)
tion of shape derivatives. J. Sokolowski performs a shape sensitivity analysis of the solution
of a convex parabolic optimal control problem.

The solution of practical problems plays the main role in the following papers. V. Capasso
deals with the control of epidemic systems, mathematically described by the reaction-diffusion
model and finds some neccessary optimality conditions. T. Chacon and O. Pironneau solve
a noniinear hyperbolic equation arising in turbulence by an optimal control technique and base
the numerical solution on a conjugate gradient algorithm. W. W. Hager and R. Rostamian
design a viscoelastic coating to minimize the maximum (regarding frequency) amplitude of the
sound reflected from a wall. Katherine A. Kime and D. L. Russell deal with controllability
of the homogeneous Maxwell equation in a unit ball by means of the current of the surface
with applications to a stabilization of a plasma confinement in the controlled nuclear fusion.

The numerical aspects are the most important in the paper by W. T. Banks and D. W. Tles,
where several algorithms for the estimation of coefficients of differential equation models are
studied both from the convergence and stability point of view. W. Krabs and U. Lamp solve
a time-minimal control problem for an abstract hyperbolic equation using the Galerkin method.
U. Mackenroth derives error estimates for both the optimal control and the optimal value
obtained by a finite-element semidiscretization of a linear/quadratic parabolic optimal control
problem with a convex constraint on the terminal state.

W. Littman deals with controllability via boundary conditions for a class of hyperbolic systems.
T. I. Seidman proves invariance under certain nonlinear perturbations of the reachable set for
a quasilinear system. N. Weck investigates sets of reachable states for systems governed by
parabolic equations with boundary control.

The paper by B. F. Bonans and D. Tiba deals with the equivalence of the optimal control
problems governed by variational inequalities and of certain optimal control problems with
mixed constraints. The authors prove the existence of a bang bang optimal control for a special
cost functions and linear systems. C. Corduneau proves almost periodicity of solutions of higher
order quasilinear evolution equations by means of the Garding and some nonlinear version
of the Gronwall inequality. H. O. Fattorini investigates certain convergence principle for sequen-
ces of suboptimal solutions to the time optimal problem and applies this results to the control
of systems described by quasilinear (mostly hyperbolic) evolution equations. T. Zolezzi shows
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that the Galerkin approach to the consistency problem with equality state space constraints
enables to extend the results, known for the ODE-situation, to the systems governed by parabolic
PDE.
The excelient collection of papers covering majority of topics concerning optimal control
of systems governed by PDE can be recommended to everybody interested in the field concerned.
Jiti JaruSek, Tomds Roubidek

ALEKSIS ALONEFTIS
Stochastic Adaptive Control: Results and Simulations

Lecture Notes in Control and Information Sciences 98.
Springer-Verlag, Berlin— Heidelberg— New York— London— Paris— Tokyo 1987.
XII - 120 pages: 37 illustrations; DM 36,—.

The aim of this book is to describe application of a direct method of parameter self-tuning
control to linear single-input single-output time-invariant systems subject to random disturbances
as well as its extension to time-varying systems. Most of theoretical results are accompanied
with computer simulations so that the reader can get a feeling of the practical behaviour of
analysed algorithms. The problem of adaptive control is treated fully within the non-Bayesian
framework.

The book consists of 6 chapters and 3 appendices. A short introductory Chapter 1 is devoted
to explanation of the basic concepts pertinent to adaptive control. Notions of adaptation,
duality, separability, certainty equivalence, etc. are touched briefly. An emphasis is laid on
distinguishing between self-tuning and adaptive control according as the system model has
constant or time-varying parameters.

Chapters 2 and 3 deal with self-tuning control. Minimum variance control strategy with
direct evaluation of the control law is used throughout this part. The controlled system is supposed
to be described by the ARMAX model. Results are presented on parameter estimation and
self-tuning control using the stochastic gradient, least squares, quasi-least squares, and modified
least squares estimation algorithms. Computer simulations summarized in Chapter 3 confirm
theoretically expected stabilization and tracking properties. The modified least squares algorithm
is demonstrated to provide the best performance.

Chapters 4 and 5 are devoted to extension of the minimum variance control strategy to the
ARMAX model with time-varying parameters. Parameter variations are modelled in different
ways — by a converging martingale process, by a randomly time-varying bounded process,
and by a finite state homogeneous Markov chain. Attention is focused on the last case. The
appropriate results of Section 4.4 and especially 4.5 form probably the most interesting part
of the book. Adaptive minimum variance and maximum likelihood controller is developed here
and a new approach is presented for analysing quite general stochastic systems (e.g. ARMAX
systems with ARMA parameter processes) through a Markov state process with stationary
transition probabilities. Simulations for time-varying systems follow in Chapter 5.

The concluding Chapter 6 reflects the author’s view on future development of this fruitful
and challenging discipline. The idea of a nested multi-level adaptation structure is discussed here.

The book is well organized and carefully written with a clear mathematical culture. Theoretic-
cally difficult results, which are hidden behind a lot of technicalities in many books, are here
accessible directly and easily comparable with each other. A happy feature of presentation is
that the assumptions on system model and on disturbance processes are not introduced throughout
the text but located in a self-contained Appendix A. Similarly, all structures of regression and
parameter vectors used are listed in Appendix B.

The book is attractive mainly for the theoretically oriented reader who finds here a very
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representative survey of results scattered throughout journal and conference papers. However,
some prior knowledge of the mathematical tools used from theory of probability and stochastic
processes is necessary. Qwing to the limited scope of the book, most results are stated without
proofs. Altogether, this relatively short study can scarcely serve as a text-book.

The aplication-oriented reader will probably lack a mention about other LQG control strategies
(multi-step, predictive, etc.) which have proved to be more generally applicable than the minimum
variance one. The assumptions needed to achieve with the minimum variance control good
asymptotic properties are often unrealistically strong (the minimum phase property is critical
in this respect). Demonstration of good simulation resulls in the case when all assumptions are
fulfitied is not of great practical value (it is not surprising at least).

The last point illustrates an existing disproportion between the state of the art of adaptive
control methods and the performance of adaptive control theory. However, the recent develop-
ment in theoretical analysis which is illustrated also by the aforementioned Section 4.5 of the
reviewed book promises to narrow the gap down.

Rudoly Kulhavy

MICHA HOFRI
Probabilistic Analysis of Algorithms
On Computing Methodologies for Computer Algorithms Performance Evaluation

Text and Monographs in Computer Science.
Springer-Verlag, Berlin— Heidelberg— New York— London— Paris - Tokyo 1987.
XV -+ 240 pages; 14 figs.; DM 88,—.

The traditional classification of time and space computational complexities of algorithms is
based on the so called worst-case analysis, which is very close to the minimax principle, well-
known in the decision making or game theory. According to this principle, all potential inputs
into the algorithm in question are classified with respect to their size, this size taking value in
the set of non-negative integers, as a rule. Computational complexity is then defined by a function
ascribing to each value of the size (to each non-negative integer, say) the maximum value of com-
putational complexities taken over all inputs with the given size; as a rule, there are only finitely
many inputs of the same size. Hence, the quality of algorithm is uniquely determined, for a given
size value, by a single instance of the problem in question no matter how non-typical or even
pathological this instance may be, so that the worst-case classification of algorithms seems to be
sometimes (0o pesimistic from the viewpoint of their possible practical applications (of course,
this is a common problem of the minimax principle in general).

The almost immediate idea is to modify the definition of computational complexity in such
a way that instead of the worst-case instance of the given size the “‘typical” or “average’ instance
defines the value of the complexity function for the size in question. And it is just this idea of
“average-case’’ analysis of algorithms which the Hofti’s book deals with in an excellect manner,
namely as far as the very intrinsic and hard to solve computational problems following from
this approach are concerned. At the level of mathematical formalization, the average-case analysis
leads to the Bayesian principle, also a well-known one in decision making and game theory,
according to which the instance on which the algorithm is to work is supposed to be sampled
at random with respect to the so called apriori probability distribution and computational
complexity or other numerical characteristics of the algorithm are defined as the expected values
of corresponding random variables with respect to the apriori distribution.

Hofri’s book is divided into five chapters including the very short and informal introductory
one. Chapter 2 deals with the tools which mathematical analysis and probability theory offers
to solve the computational problems arising from the average-case analysis of algorithms, and
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it is just this chapter which can be classified as the best one in the book, at least in the reviewer’s
opinion. Or, even in case the apriori probability distribution is very simple, most often the uni-
form one in finite sets or the normal (Gauss) one in subspaces of real line, the resulting probability
distributions for the considered characteristics may be very complicated and hardly to compute,
so that very strong mathematical tools for these sakes are to be developed. It is why Chapter 2
deals in many details with various kinds of generating functions for series of probabilities (prob-
ability generating functions, moment generating functions, exponential generating functions, etc.),
with their asymptotics, with Poisson, Laplace and Mellin transformations of generating functions,
with approximative expressions and methods for handling with them, etc. All the results are
presented very carefully, either with detailed proofs or with exhaustive references. The extent
and depth of the results and methods presented in this chapter evidently exceeds the needs of the
next chapters, so that the aim of Chapter 2 is not only to support the following author’s explana-
tions, but also to offer to the reader a powerful enough collection of tools for his own research
effort in analyzing, from the considered viewpoint, other computational algorithms, even more
complicated ones than those analyzed in the Hofri’s book. This chapter introduces also some
results from probability theory to be of use in the sequel.

Chapter 3 deals with algorithms over permutations and with sorting algorithms, and computes
the running time of some algorithms, as well as its expected value, dispersion and other echarac-
teristics, with respect to uniform distribution over the space of permutations of the elements
of the sorted set. The next Chapter 4 is devoted to algorithms for communication networks,
namely to collision resolution stack algorithms which are to organize the sending of messages
through a multiple connection communication network in order to take the best profit of the
capacity of the channel in question. Again, the input messages are supposed to be governed
by a relatively simple probabilistic laws resulting in complicated probability distributions of the
output characteristics. Finally, Chapter 5 analyses some simple algorithms and heuristics for
bin packing problems, namely the next-fit bin packing algorithm and the next-fit decreasing
bin packing algorithm. There appendices introduce binomial coefficients and relations among
them, Stirling numbers and a number of useful inequalities of probability theory.

The review of the book would not be objective and complete without mentioning a large
collection of exercises, the solution of which is left to the reader. The exercises either complete
the proofs and computations introduced in the text, or present many variants of the problems
investigated in the book or alternative solutions to them. The level of exercises varies from
relatively simple problems to very sophisticated ones, they must be taken as an integral part
of the book and an individual solving of at least some of them should be sincerely recommended
to everybody who wants to take the full profit of Hofri’s book. On the other hand, probably
because of having focused his attention to computational problems, the author does not mention,
neither by giving appropriate references, the meta-mathematical, methodological or practical
problems resulting from the acceptance of the Bayesian principle.

Being the first monography in the domain of probabilistic analysis of algorithms, as well as
for its high scientific level and pedagogical qualities, Hofri’s book can be sincerely recommended
to anybody interesting in the domain which it deals with, but also a much wider spectrum of
specialists in computer science may find this book as interesting and worth reading.

Ivan Kramosil
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H. EHRIG, R. KOWALSKI, G. LEVI, U. MONTANARI, Eds.
TAPSOFT ‘87

Proceedings of the International Join¢ Conference on Theory and Practice of Software
Development, Pisa, Italy, March 23—27, 1987

Volume 1: Advanced Seminar on Foundations of Innovative Software Development 1 and
Colloquium on Trees in Algebra and Programming (CAAP" 87)
Volume 2: Advanced Seminar on Foundations of Innovative Software Development II and
Colloquium oun Functional and Logic Programming and Specifications (CFLP)

Lecture Notes in Computer Science 249, 250.

Springer-Verlag, Berlin-- Heidelberg— New York— London— Paris— Tokyo 1987.

Volume 1: XIV - 250 pages; DM 45,~-.

Volume 2: XIV - 336 pages; DM 45,—.

Dvoudilny sbornik soustfeduje pod hlavickou Teorie a praxe vyvoje software nékolik desitek
&lankd znaéné rliznorodého charakteru, jez byly predloZeny na spole¢né akci 3 tematickych
skupin (Semindl o zdkladech a vy§Sich formach tvorby software, Kolokvium o stromech v algebie
a v programovani CAAP a Kolokvium o funkénim a logickém programovani a specifikacich
CFLP). Konference se konala v Pise od 23. 3. do 27. 3. 1987 a probihala v 17 sekcich. I kdyz
se ¢lenéni do sckei zhruba snazi kvalifikovat zaméfeni prispévkil (algoritmy, techniky ditkazi,
algebraické specifikace, concurrence, teorie a semantika funkénich jazykd, charakteristiky jazykd
a piekladd v logickém programovani atd.) zda se, Ze dochdzi k uréitému prolinani.

Soutasna scéna v computer science vidéna prostfednictvim tohoto sborniku je znaéné nepie-
hlednd. Celd fada t&chto prispévkl akcentuje logické a algebraické aspekty a vysoce vyvinuty
formalismus. V mnoha pripadech se pfedpokldda velmi podrobna znalost oboru, notace a piip.
predchozich praci autora. Presentované vysledky jsou pochopitelné pouze za cenu zvladnuti
velkého mnozstvi pojmovych schémat a definic. Cela disciplina se zdd byt je§té v pohybu, bez
dominujiciho paradigmatu a v celé Fadé praci, zejména z prvniho ditu sborniku, neni jasnd vzda-
lenost navrhované teorie ke konkrétnim implementacim.

V algebraickych specifikacich dominuji pristupy zaloZené na mnohatypovych algebrach,
nékdy s uspoirdddnim. Diivéjsi specifikace abstraktnich datovych typ(i jsou v algebraickém
piistupu (jenZ je jiz star¥iho data, viz napf. Liskov — 74) pojaty jako uréité obecné algebry.
Specifikace programi jsou chapany pak jako uréitd signatura a urdita tfida algeber nad ni,
definovand pomoci rovnic. Zakladni situaci ve formalni konstrukei programl z algebraickych
specifikaci shrnuji Sannella a Tarlecki. Gogolla pomoci modelu &istych algeber vytvari ramec
pro traktovani chyb v programech. Steffen prezentuje algoritmus optimalizujici ¢as vzhledem
k Herbrandové interpretaci, v némy se kombinuje Kildallova iterativni metoda pro analyzu
toku dat a Morel/Renvoisiiv algoritmus pro eliminaci parcidlnich redundanci. Algebraicky
piistup k formdlnim specifikacim datovych typ s v&tSi vazbou k jazyku MODULA 2 a ADA
uvadi Parisi-Presicce.

Ukazuje se, Ze velice inspirujici v konkurentnim programovani byly price R. Milnera (CCS),
Plotkina z po&atku 80. let, Liskova a Zillese, které jsou vychodiskem celé fady pFispévkl ve stava-~
jicim sborniku: napf. SMoLCS-driven concurrent Calculi od Astesiano, Reggio, kteii vjednom
z piikladil ukazuji zadéni formalni semantiky ADY. V jejich p¥istupu, pro ngjz existuje interpre-
ter, mohou byt choviani definovana jako datovy typ, jsou pfeddvdna jako argumenty a ziska-
vana jako vysledky funkci. Z CCS vychdzi také prispévek De Nicola et al., Boudol et al.,
Darondeau et al. K standardni konceptudlni vybavé celé rady ¢lank patii bisimulace.

Specifikace vychazejici z rlznych modifikaci Hornovych klauzuli jsou stdle Zivym smérem
(viz Navarro et al.), plaiduji pro ni Goguen a Meseguer, ktefi polemizuji s pouZivinim Herbran-
dova universa a primlouvaji se za pouZivani standardnich prostfedkd z teorie modeld, které
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poskytuji lepsi s¢émantické zaklady neZ vice syntakticky a operatné zaméfené pfistupy uZivané
v logickém programovani. Hornovy klauzule byly téZ zaclengny do 5. generace (viz Furukawa).

Pojmové se &lanky dale koncentruji kolem otdzek sémantické unifikace (Bosco et al.) s pokusy
o integrovani logického a funk&éniho programovani na bazi logiky prvniho fadku s rovnosti.
Zajimavé& vyhlizi imperativni implementace abstrakinich datovych typt (Thomas). Problematice
lazy evaluation (strategie, kdy se vykondni né&jakého vypoétu odklada v nadégji, Ze se nakonec
zjisti, Ze nebylo zapotiebi) se vénuji Finn a Girard et al.

Zminky o efektivité rliznych p¥istupd, pokud existuji, jsou na velice obecné trovni. Vyjimku
tvoti konkrétngjsi informace ziskané na zakladé simulaci, napf. Van Roy et al. (PROLOG),
Percebois et al. (PROLOG & AND-OR graphs). Do jiné kategorie praci pojedndvajicich o vypo-
Cetni sloZitosti klasickym zpQsobem patii napf. Wegener, kde se hodnoti efektivnost algoritmi
asymptoticky na jednodusSich strukturach,

Zajimavy pojmovy aparit (boolovskd dimenze) pro popis &isteéné uspoiadanych mnoZin,
uvedeny v pfisbévku Gambosi et al. o efektivni representaci taxonomii, se zdd byt slibnym pro-
sttedkem pro vyhodnocovdni dotazli inkluzivniho typu.

Otéazce temporalni logiky v konkurentnich programech se vénuje Browne et al., ktery charak-~
terizuje Kripkeho strukiury s pouZitim operatorli typu always, sometimes, nextime, until a uvadi
polynomialni algoritmus pro ekvivalenci vzhledem ke stuttering.

Cela fada prispévkil je vénoviana PROLOGu, do n&ho? se dokonce zabudovavd zpracovani
seznamit (LISTLOG - Farkas), n&kolik ¢tank® vychdzi z A-kalkulu (Piperno), deklarativni
prostiedi pro konkurentni logické programovani navrhuji Clark a Foster.

Podrobnéji se zminime o 3 pracich:

Furukawlv plispévek shrnuje zndmé principy a cile projektu vyvoje 5. generace v oblasti
za technologii opozdéného software, m.j. zpracovani znalosini informace a logické programovéni
jako zakladni komunikacni prostiedek pro napojeni cilové oblasti na paralelni architekturu.
Vzhledem k tomu, Ze projekt je ¢asové jiz v poloving, jsou zde presentovéany jako vysledky 2
nové vyvinuté jazyky: guarded Horn Clauses (GHC) pro paralelismy a Complex Indeterminate
Language (CIL), coZ je extenze PROLOGu pro aplikadni programy s¢ zpracovanim znalos¢ni
informace. Déle byla vyvinuta metaprogramovaci technika, ktera umoziiuje vélefiovat uZivatelské
Jjazyky definovanim jejich interpreterd, a obecna metoda, jak pfeklidat programy psané v téchto
jazycich do PROLOGu. Byly vypracovany rovnéZ transformadni programy na pfevod kédu
v CIL do PROLOGu a ze standardniho PROLOGu do GHC, které maji pfemostit mezery
mezi Grovnémi t&chto jazykd. V ukdzkach ilustrujicich metaprogramovani je uveden inferenéni
mechanismus MYCINovského typu pro expertni systémy s nejistotou na bazi PROLOGu.

Zajimavé je postavena esej Robina Milnera Dialog s testovacim systémem. M4é charakter
dalekosahlé programové vypovEdi o Edinburském projektu (formdlni uvazovdni za pomoci
pocitade) nebo spide vytyCeni dalfich slibnych smér(t. Je zde zdiraznén zdmérny pokus ne-
formalng pojednat o dokazovacich systémech a vyzdvizena diileZitost vybavit systémy budoucnosti
kromé& pokrodilych grafickych a textovych prostfedki i rozsahlou a dobfe definovanou ontologii.
Misto zobrazovani diikazovych funkei jako stromil navrhuje propracovat metodologii progresiv-
niho zjemilovani ditkazovych schémat a budovat systémy v dostateéné obecné podobé, aby mohly
zahrnout napt. jak Hilbertovy dokazovaci systémy, tak Gentzenovy systémy. Rbzné taktiky
je tieba chédpat jako funkce z tvrzeni do dokazovacich schémat, Taktikély uZité v LFC jsou pak
riizné cesty na skladani taktik a jsou opét definovatelné jako dokazovaci funkce vysSiho typu.
Po vytvoteni urgitého funkciondlniho metajazyka bude moZné zachdzet i s rlznymi typy logik
jako s objekty urgitého typu tohoto metajazyka. Vzhledem k neformaini autorit® R. Milnera
bude zajimavé sledovat, jestli a jak se bude tato vize v pFistich letech napliiovat.

Ve svém piispévku Modely PROLOGu pro zabezpedeni OR-paralelismu Warren argumentuje
takto: Obecnd uZivatelskd ptijatelnost multiprocessorovych poéitadd je podminéna tim, jak
efektivné se podaii zabudovat paralelismus do aplika¢nich programi, aniz by si toho musel byt
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programator n&jak védom. Z tohoto hlediska je nutné opustit von Neumannovské jazyky (s jejich

inherentni sekven&nosti) a obratit se k alternativim, z nich? PROLOG vypada vzhledem k moZ-

nostem a rozsifeni nejslibng&ji. Hlavni zajem se koncentruje na OR-paralelismus, ktery ma fadu

aplikaci: hledani v deduktivnich databdazich, parsing v&t v pFirozenych jazycich, hleddni Fetézce

v dokumentu. Kli¢ovou otazkou zde je, jak riizné vazby téZe proménné vzhledem k rlznym

vétvim pfi hledéni reprezentovat. Warren diskutuje 6 rznych modeli:

1) klasicka resoluéni teorie s kopirovanim zdédéné struktury

2) naivni model s vazbami uloZenymi chronologicky

3) SRI-Warreniv model — kazdy procesor ma své vazebni pole

4) Argonne-model (Lusk, Overbeck) s hashovacim polem se ziznamy o vazbach na kazdé hrang
OR-stromu

5) Manchester-Argonne model (Warren) — hashové tabulky se vytvaieji tehdy, jsou-li hrany
skutecné sdileny

6) Argonne-SRI model, ktery kombinuje 3) a 4).

V zavéru navazuje jakési prioritni uspofadani s doporudenim, jak postupovat pti vybéru metody.
Sbornik jako celek pres uréitou roztfisténost asi dobfe charakterizuje soudasny stav discipliny

a hlubsiho zédjemce rychle naorientuje k otevienym a je§t& Zhavym problémam.

Otakar KiiZ

ROLF ISERMANN

Identifikation dynamischer Systeme

Springer-Verlag, Berlin— Heidelberg— New York— London— Paris— Tokyo 1988.
Svazek I: 344 stran, 85 obrdazk(; cena 84,— DM.
Svazek II: 302 stran, 83 obrazkd; cena 98, — DM.

Rizeni dynamickych systémi, jde-li o vysokou kvalitu fizeni, je tfeba navrhovat s vyuZitim
priméfené pfesného matematického modelu Fizeného procesu. Matematicky model Ize urdit
bud matematickym popisem jednotlivych elementarnich jevii probihajicich v uvazovaném procesu
nebo vyhodnocovanim méfenim ziskanych dat. Prvni piistup, ktery se nazyva matematické
modelovani, vede na soustavu relativné jednoduchych rovnic, které po eliminaci vnitinich pro-
ménnych a zjednoduleni divaji zddany matematicky model procesu. Pofatky tohoto pfistupu
spadaji do 17. aZ 19. stoleti a jsou spjaty se slavnymi jmény, jako napt. Isaac Newton, Henri
Poincaré a James Clerk Maxwell.

Druhy pristup, nazgvany identifikace dynamickych systémi, vyhodnocujici data métend
na skute¢ném procesu, je podstatné mladsi. Podatky lze hledat v druhé poloving padesatych let
tohoto stoleti. K rozvoji této oblasti prispéli i mnozi &s. autofi. K dne$nimu dni bylo publikovdno
velmi mnoho ¢lankd a i nékolik zdafilych knih z oblasti identifikace. Do této kategorie patii
i kniZni publikace prof. R. Isermanna.

Dvousvazkovym dilem Identifikation dynamischer Systeme, bohaté doprovazenym pero-
kresbami a grafy, autor predklada odborné vefejnosti, studentim i vyzkumnym pracovnikiim
pichledné a systematicky pojatou publikaci vysoké odborné trovné. Kniha ukazuje teoretické
pristupy FeSeni otdzek identifikace dynamickych systémi a soufasné se zaméfuje na &iselna
feSeni, na metody vhodné pro &islicové pocitade a demonstruje na feSenych prikladech kvalitu
vysledkd dosaZenych vybranymi metodami.

Kniha je rozdélena na 7 &asti oznadenych A aZ G. Svazek I po uvodnich kapitolach, zahrnuji-
cich spojité a diskrétni modely linearnich dynamickych procestl a signald, se €leni do t¥i ¢asti
A, B, C.

Cast A pojedndva o Fourierové analyze, o méFeni a vyhodnocovani frekvenénich charakte-
ristik a o korela¢ni analyze s uvaZovanim spojitych stochastickych testovacich signala,
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Cast B se tyka identifikace neparametrickych modeld s vyuzitim diskrétnich nebo vzorkovanych
spojitych signall a s vyuzitim diskrétni verze korelaéni analyzy. Sem zafadil autor i aplikaci
bindrnich testovacich signald.

Cast C je vénovéna identifikaci parametrickych modelii s vyuzitim diskrétnich dat ziskanych
méfenim na skutecném procesu. K urdeni matematickych modeld autor popisuje metodu nej-
menSich &tverch, vazenych nejmensich étverch a Markoviv odhad. Nasleduji pak modifikace
nejmengich Etvercdl jako jsou zobecnéné nejmensi ¢tverce, metoda pomocnych velidin (instrumen-
tal variables) a stochastické aproximace.

V zavéru svazku I je sedm pfiloh, které dopliiuji a shrnuji zdkladni poznatky.

Svazek IT déle prohlubuje &ast C piedchoziho svazku. Autor seznamuje s metodou maximaini
vérohodnosti, s odhady ve smyslu Bayesovy statistiky a s tzv. rekursivnimi metodami odhadu
parametrii, které pripominaji Kalman(v pfistup. Daéle se autor zabyva odhadem parametr&
&asové nestaciondrnich systémi, otdzkami &iselného feseni, UD-faktorizaci, porovnanim jed-
notlivych pfistupil, identifikaci v uzavieném regulaénim obvodu a nékterymi dal$imi praktickymi
otazkami.

Cast D je vénovana identifikaci parametrickych modelt s vyuZitim spojitych signalGi. Autor
obraci pozornost k odhadu parametrl pfenosovych funkci a aproximaénich modell, k modeltim
piizplsobujicim se skute¢nému procesu, k odhadu parametr( diferencidlnich rovnic a k vyhodno-
covani frekvenénich charakteristik.

Cast E se tykd identifikace mnoharozmérovych systémil. Autor se soustfeduje na urcovani
parametrdl prenosovych, stavovych a vahovych modelt s vyuZitim korela¢nich metod a metody
nejmensich &tverct.

Cast F ukazuje moZnosti identifikace nelinedrnich systémd, a to se spojité diferenciovatelnymi
i se spojitd nediferenciovatelnymi nelinearitami.

Cést G je vénovana aplikacim metod identifikace. Priklady se vztahuji k deviti riiznym techno-
logickym procesttm.

Zivérem lIze souhrnné poznamenat, Zze kniha je velice obsazna a dotyka se viech zakladnich
piistupt navrZenych pro identifikaci matematickych modelit dynamickych systémi. Je psdana
prehledng, srozumitelrné a nezabihd do zbyte¢rych podrobnosti. Neni to viak encyklopedie
identifikagnich metod. Vétsina kapitol je formulovana tak, aby matematické a teoretické pfistupy
bylo mozné primo vyuzit k praktickym vypoctim. Zpisob zpracovani svédéi o velkych zkuse-
nostech a bohatych védomostech autora. Kniha méze poskytovat bohaté informace jak studentim
spiisludnych studijnich smérd, tak odbornym pracovnikiim v priimyslu a ve vyzkumu.

Viadimir Strejc

L. BOLC, M. JARKE, Eds.

Cooperative Interfaces to Information Systems

Topics in Information Systems.

Springer-Verlag, Berlin— Heidelberg— New York — London— Paris— Tokyo 1986.

Stran XIV + 382; 62 obrazk(; cena 86,— DM.

Rozvoj informat¢nich systémil je stale vyraznéji vyznaovan i svymi socialnimi charakteristi-
kami. Operabilnost takovych systémid vyZaduje jakoby humanizaci spole¢ného rozhrani (inter-
face) mezi nimi a ¢lov&kem. Uziva se pojem ,,user-friendly®, uZivatelsky pohodiné spole¢né
rozhrani. Ekvivalentni jsou i pojmy ,,spoluprace®, ,,partnerstvi* apod. Zatimco technické
prostfedky pocitach (hardware), které tvofi neoddélitelnou souast moderniho chdpani a mani-
pulovani informaénich soustav, svou drovni zejména vstupnich a vystupnich termindlovych
zatizeni jiz vytvateji pro naplnéni takové kvality spoleéného rozhrani priznivé prostiedi, pro-
gramové prostiedky jsou v soucasné dobé ve stavu ieSeni. Toto FeSeni ,,se odehrava®* v urovnich
koncepci feSeni, dispozice technickymi a metodickymi prostiedky pro napliiovani koncepti
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feSeni v Urovni modeli (jazykovych, procesnich), a kone¢né& na urovni konkrétnich fefeni progra-
movych konstruktd. Témto urovnim odpovida vytvafeni projektil Fe¥eni, metodickych zdroji
pro implementaci projektii, a koneéné dochazi k aplikaénimu vyuZiti implementovaného projektu.
Naznacena filozofie editord i pFistupy k volb& pFispévkii jsou vzorcem, ktery posuzovand publi-
kace konkrétné naplituje. Obsahov€ je tento pristup zaméfen na dialogové prostiedky v priro-
zeném, popt. v grafickém jazyce.

V prvé asti publikace jsou obsazeny prispévky, zabyvajici se interpretaci, porozuméni dialogo-
vym prostifedktm, jejichZ pfirozeny jazyk je podporovdn ndvrhem gramatiky (J. A. Robinson,
DIAGRAM, A Grammar for Dialogues), a prezentaci grafického vystupu s vyuzitim prvki
umélé inteligence (F. Zdybel, Jr., An Engine for Intelligent Graphics). Oba ptispévky pouZivaji
argument(, které jsou soucasr.é na koncepéni trovni, i popisuji konkrétni nastroje mozné pro
aplikaci. V prvém pripadé je zakladem navrhu gramatiky tradi¢ni stromové orientovany rozklad
véty s moznostmi doplitkkll v pripadech neurgitosti. V druhém piipadé je zakladem piispévku
navrh jazyka pro grafickou reprezentaci znalosti v reprezentaci displejovou technikou. Pracuje
s klasickymi koncepty objektl (tfid objektil) a atributd. Tyto pracovni koncepty velmi silné
pripominaji obdobné koncepty &. HIT metodologie, véetnd n&kterych prostiedka jejich grafic-
kého popisu.

Druhd Gist kniZzky je zaméfena predevdim na systémy, které sleduji uZivatelské pozadavky
a vlastnosti: jde o pozadavky funkéni (M. Templeton, J. Burger, Consideration for the Develop-
ment of Natural-Language Interfaces to Databases Management Systems), obecnou vyuZitel-
nost a uzitednost takovych systémua (M. Jarke, J. Krause, Y. Vassiliou, Studies in the Evaluation
of A Domain-Independent Natural Language Query Systems), a o vyvoj aplika¢nich moZnosti
dotazovanych systém@ v piirozeném jazyce (F. Damerou, An Interactive Customization Pro-
gram for A Natural Language Database Query System). Spolednym znakem viech t&chto pri-
spévkl je pokus o implementaci prvk( prirozeného jazyka do dotazovanych rezim( dialogu,
ktery vSak vidy pracuje s n&jakymi omezenimi (bud slovnikovymi nebo gramatickymi). Soucasng
neni vZdy mozno jednoznacné prokézat efektivnost takovych systémil. Nicméné jde o pokusy,
které posunuji o dal§i kroky proces zdolavani interfaceovych bariér mezi automatizovanymi
informadénimi systémy a ¢lovekem.

Treti ¢ast knihy popisuje tFi vét8i projekty zpracovani prirozeného jazyka na znalostni bazi.
Jejich spole&nym vychodiskem jsou zvlddnuté databankové systémy a relativni praktické uspéchy
expertnich systémd. Ve viech t¥ech projektech jde o riizné kombinace t&hto dvou vychozich
metodologii (J. Jonas, The Semantics-Based Natural Language Interface to Relational Database;
W. Hoppner, K. Morit, H. Mainburger, Talking it over: The Natural Language Dialog System
HAM-ANS; G. Brajnik, G. Guida, C. Tasso, An Expert Interface for Effective Man-Machine
Interaction). Je pov§imnutihodné, Zze vyraznym metodickym prostfedkem ve viech t¥ech aplika-
cich se autofi neobesli bez zavedeni metainformaéniho popisu sémantickych vlastnosti dialogu,
coz piesunuje jejich Fefeni jakoby konkrétnich aplikaci do Zadouci obecr&jsi, prenositelné
podoby.

Celkov& Ize fici, 7e studovand problematika a jeji popsana FeSeni pochdzeji zfejmé z prvé
poloviny 80. let (rok vydani knihy je 1986). V té dobé se lze rovnéz setkat s obdobn& zamérenymi
ukoly v CSSR. Prednosti publikovanych praci viak je, e jsou podporoviny v mnohem vétsi
mife a vy$3i kvalité vypoletni technikou, neZ je tomu u nés. Z tohoto hlediska je studium knihy
nejen velmi uzZite¢nou konfrontaci, ale i orientaci nasich praci pravé z hlediska vyuzitelné vypo-
Cetni techniky a efektivni vyuZitelnosti vypodetni techniky, vetné prostiedkil programovani.

Stusi se je§té uvést, Ze autofi prispévkd v knize jsou pracovniky vyznamnych severoamerickych
firem (SRI International, Xerox, System Development Corporation, IBM), univerzit USA (NYU),
univerzit NSR (Regensburg, Mnichov, Hamburg) a italské univerzity v Udine. Editoii pracuji
ve Var$avé a Frankfurtu. I tyto skute€nosti informuji o aktivaci zdrojit pro zvladnuti modernich
problémi informatiky v zahrani&i. Jaroslav Videk
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