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xiv -+ 354 pages; 152 figs.; DM 98,—.

Louis Trave; Andre Titli, Ahmed M. Tarras: Large Scale Systems: Decentralization, Structure
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J. DASSOW, J. KELEMEN, Eds.

Machines, Languages, and Complexity
S5th International Meeting of Young Computer Scientists,
Smolenice, Czechoslovakia, November 14—18, 1988, Selected Contributions

Lecture Notes in Computer Science 381.

Springer-Verlag, Berlin— Heidelberg— New York— London— Paris— Tokyo— Hong Kong
1989.

VI + 244 pages; DM 37,50.

The proceedings contain selected contributions from the scientific programme of the Fifth
International Meeting of Young Computer Scientists, held at Smolenice Castle, on November
14—18, 1988. It is nearly impossible to evaluate the scientific level of all papers, therefore in
following we shall go in a brief through the whole volume.

The proceedings are divided into five chapters handling with the three fundamental notions
of the computer science — machines, languages and complexity. This relatively wide range of
topics gives a reader the chance to find here something convenient to his branch of interest.
The first chapter contains the contributions on the theory of formal languages. G. Jiraskova
compares Chongsky hierarchy with the hierarchy of communication complexity for VLSI. The
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paper of F. Hinz presents some interesting results concerning context-free and regular picture
languages. The lecture of K. J. Lange has an overviewing character and presents important
results concerning the connection between formal languages and complexity theory. It is shown
that complexity theory serves as an unifying framework integrating many approaches and results
which seem to be unrelated at first sight. B. Reichel’s paper discusses the descriptional complexity
measures depending of number of nonterminals, number of productions and number of symbols
of Indian parallel grammars and Indian parallel languages.

The papers dealing'with abstract machines are included in the second chapter. Z. Esik presents
some completeness theorems concerning the cascade decomposition of automata, using the new
aspects of irreducible semigroups.. The paper of K. Inoue and I. Takanami surveys several pro-
perties of alternating, nondeterministic and deterministic two-dimensional Turing machines,
including two-dimensional finite automata, marker automata, and cellular types of two-dimen-
sional automata. A. Ito et. al. present a necessary and sufficient condition on space of three-way
two-dimensional deterministic (nondeterministic) one-marker automaton, using the number
of columns of rectangular input tapes as parameter. The chapter is ended by contribution of
A. Slobodova, discussing a relationship of synchronization to alternating machines with only
universal states.

The contributions concerning the theory of algorithms are contained in the third chapter.
D. Cortolezzis introduces a new structure derived from the grid-file and shows that it allows to
perform range queries in an efficient way. The paper of C. Gaibisso presents a partially per-
sistent structure which enables an effective solution of an extension of well known Set-Union
problem, and moreover, searching in the history of the partition and backtracking over the
“‘union’’ operations are possible. M. K¥fivanek’s paper attacks the problem of finding the minimum -
number of bracketing transfers in order to transform one bracketing to another and proves its
NP-completeness. Further, some polynomially solvable classes of bracketing problems are
derived. M. Loebl and J. NeSetfil consider several variants of the notion of postorder in relation
to the Systems Compressions of paths in a tree to the Set-Union problem. Paper of K. Uager
deals with a special convex hull problem in two-dimensional Euclidean space and proves the
lower time bound of this problem in different models of computation. D. Woods investigates
some of the rectangle problems and demonstrates that although rectangles are perhaps the
simplest geometrical figures they are a rich source for challenging problems.

Chapter 4 deals with important theoretical problems of artificial intelligence. F. van Harmelen
describes the technique of partial evaluation andits application to meta-level insterpreters in logic-
based expert systems and explores some of the limitations of this technique. The tutorial paper
of Klaus P. Jantke provides an introduction into inductive inference, which is a mathematically
well based theory of algorithmic learning from possibly incomplete information. It offers some
basic motivations of algorithmic learning as well as some fundamental theses about the inter-
connections of artificial intelligence and mathematical research work.

The art and science of cryptography is considered in contributions that form the fifth chapter.
J. Karri presents a new public key cryptosystem based on propositional calculus and its optimality
in certain very strong sense is proven. System encrypts a message in a bitwise manner using
probability encryption algorithms. This paper is followed by tutorial paper of Arto Salomaa,
which serves the beginner as a guide through the world of cryptography.

Conclusion: Nobody who is interested in recent results in above mentioned branches of
computer science should leave out the possibility of going through this volume. High scientific
standard and pleasant graphical appearance, usual to volumes of these series, ensure a profit
from reading.

Pavel Trska



R. JANSEN, Ed.
Trends in Computer Algebra
International Symposium, Bad Neuenahr, 19.—21. May, 1987, Proceedings

Lecture Notes in Computer Science 296.
Springer-Verlag, Berlin— Heidelberg— New York — London— Paris— Tokyo 1988.
V 4+ 197 pages; DM 36,—.

What is computer algebra? It is not an algebra of special objects, like e.g. matrix algebra is.
In words of working definition, quoted in the preface, computer algebra deals with the develop-
ment, analysis and implementation of algebraic algorithms in many areas of research, including
pure and applied mathematics, physics, chemistry, computer science, engineering and economics.

The development of computer algebra, say, in last 15 years, can be attributed to the progress
in computer technologies and to new trends in computer software. The main role is played here
by CAS — Computer Algebra Systems. They are programming languages, compilers and inter-
preters equipped with abstract data types and features for algebraic manipulation, e.g. symbolic
differentiation, integration, equation solving etc.

The possibility of performing complicated symbolic manipulation by a computer caused
a change in the working style in mathematics. A shift to algorithmic solution of problems is
apparent, while in the past nonconstructive proofs predominated. The impact of symbolic
computing can be seen also in other theoretical branches, e.g. high energy physics, quantum
chemistry etc.

The symposium on trends in computer algebra, an interdisciplinary, rapidly expanding area,
brought together specialists in the field and scientists from related research areas: mathematicians
working in algebra and logic, computer scientists, implementers of software systems and users
of them. )

The papers can be divided roughly into two groups. The first of them concerns software,
computer algebra systems. Jenks (abstract only) distinguishes three generations of CAS: early
systems of 60-ies (FORMAC), those developed in 70-ies (REDUCE, MACSYMA) and con-
temporary ones (SCRATCHPAD).

Jenks, Sutor and Watt give a description of Scratchpad IT under development of IBM Research
Center. It is a powerful language and interactive system based on data abstractions with strong
typing and coercions, combining operations for power series, differentiation, integration, factoriz-
ation, equation solving etc. It can work as a sophisticated kit for building special purpose libraries.
Schwarz gives an example of it: a package for symmetries of partial differential equations. His
paper describes an example of software engineering approach to the development of a large
software system.

Calmet presents a reasoning about possible future systems. They will be large integrated systems
for numeric, symbolic and graphic manipulation. The progress is from formula manipulation
to mathematical knowledge manipulation. Connections with knowledge engineering, data bases
and artificial intelligence are sketched.

Rump explains the roles of algebraic computation compared with the numeric one. In his
paper, also a combination of these approaches is described: computing with guaranteed bounds.

The second group of papers is from various branches of mathematics, influencing or influenced
by algebraic computations. Lescanne presents current trends in rewriting techniques, which yield
models for computation and provide a basis for computer architectures and software systems.

Buchberger’s paper describes basic concepts and results of Grobner bases theory. This approach
in multivariate polynomial ideal theory leads to effective algorithms in computational geometry
and kinematics, which are also described.

Paper of Abbott, Bradford and Davenport concerns factorization of polynomials with
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integer or algebraic coefficients. While the last word has not yet been said on the subject, many
efficient algorithms were developed.

Generalization of fast Fourier transform from cyclic groups to some class of more complicated,
nonabelian groups is the subject of Beth’s paper. A contribution of algorithmic approach to
the research of finite groups and their representation over finite fields was presented by Michler.
Matzat’s paper concerns the problem of realization of a finite group as a Galois group of a poly-
nomial.

Liineburg (abstract only) developed an algorithm for computation of Smith normal form
of principal ideal domain matrices. Finally, Andrews presents experiences with computer algebra
software in the research of hypergeometric functions and combinatorics. The paper shows that
such a tool can help in an inspirative way even to a pure mathematician.

The publication can be recommended both to theorists with an interest in the algorithmic
approach in their field and to software engineers developing and implementing new languages
and systems.

Jan JeZek

RUDOLF HALIN

Graphentheorie

Akademie-Verlag, Berlin 1989,
322 pages; M 79,—.

The Akademie-Verlag Berlin has published the monograph under review in the same year
when it was published by the original publisher (Wissenschaftliche Buchgesellschaft Darmstadt).
The first edition of the book from 1980/1981 consisted of two volumes and was almost unavailable
in socialist countries. Hence many people (both specialists active in graph theory and those
only interested in it) will welcome this second edition though most of the readers in Czecho-
slovakia as well as in other non-German speaking countries would prefer English to German.

The author explains in the foreword that the second edition differs from the first only in a few
places (mainly misprints and faults were corrected); an attempt to include into the book the results
of the intense development graph theory has undergone in the eighties would mean to write
a new book. Accordingly, the comprehensive list of references including 74 textbooks and mono-
graphs, 64 proceedings of conferences and more than 400 original papers contains only 12 mono-
graphs, 1 proceedings and 10 papers which appeared in 1980 or later. In general, Halin’s book
may be characterized as a substantial and thoroughiy elaborated collection of facts from classical
graph theory till the end of the seventies. Mostly undirected graphs are dealt with (not excluding
infinite graphs), directed graphs and e.g. hypergraphs are mentioned in brief. The author just
presents basic notions of Ramsey’s theory; random graphs and complexity are not dealt with.
The titles and the extent of the chapters of the book will give a better idea of the contents: 1. Basic
notions (15 pages), 2. Representation of graphs (25), 3. Trees and spanning trees (14), 4. Menger’s
theorem and related problems (20), 5. Existence theorem (29), 6. Chromatic problem (16), 7.
Planar graphs (20), 8. Matroids and graphs (43), 9. Groups (15), 10. Simplicial decompositions
(42), 11. Higher order connectivity problems (3). An appendix (8 pages) treats 6 different important
subjects which could not be incorporated into the main text.

In a thorough style of presentation the author deals with all the themes he had decided to
include into the book; at proper places there are various comments and examples, almost every
paragraph closes with quite non-trivial exercises. This makes the book an excellent handbook
to work with for advanced and graduate students; besides that, Halin’s book will be of great use
for a long time to anybody working with graphs or interested in them.

Ivan Havel
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VAROL AKMAN
Unobstructed Shortest Paths in Polyhedral Environment

Lecture Notes in Computer Science 251.
Springer-Verlag, Berlin— Heidelberg— New York— London— Paris— Tokyo 1987.
VII -+ 103 pages; DM 27,—.

The history of mathematics is full of reinventions. Old Greeks knew that the shortest path
between two points in plane is a straight line connecting these points. Artificial intelligence and
robotics especially must solve similar “‘shortest path’’ problems, the formulation of which
could arise impression of simplicity, but which in fact are cxtremely hard. One of the most
exciting and significant developments in mathematics of last decades is the emergence of power-
ful workstations, computers, and from this point of view the possibility of effective computer -
solution becomes one of the most important and appreciated viewpoints.

The problem solved in monograph under review is a special case of “‘finding path’ problems
and can be formulated as follows: Given a set of polyhedra in Euclidean space E; and two
external points (source and goal), find and calculate the shortest path between these points under
the Euclidean metric, constrained to avoid intersections with the interiors of the given polyhedra.
This version of problem arise naturally in robotics, while in artificial intelligence, in general,
the shortness is not implied and rarely this requirement is in focus of interest. *‘Finding path’
problems on various structures take efforts of many renowned research workers in last years
and it should be stated in advance that the monograph of Varol Akman gives an exhaustive
overview of recent achieved results, so that it may serve as the reference book as well.

The whole treatise is divided into six chapters. In the introductory chapter some prerequisite
material is given, the problem is defined and the relevant work by other researchers is recounted.
It is necessary to say that the successful study of further results asks a little bit of special knowledge
of algebra and computational geometry and going through these preliminaries doesn’t ensure
a beginner to comprehend fully the following exposition. Including of this knowledge would
surely increase the attractivity of the whole work.

In the second chapter a very inefficient, ‘‘brute force™ algorithm is given and some ways
of speeding it up are discussed. Unfortunately, an efficient, i.e. polynomial-time algorithm for
the general case is highly unexpected and it is commonly believed that the problem is NP-hard.
This belief is supported also by the fact that there are instances of problem, which contain O(2")
optimal solutions, n being the number of given polytopes. Currently, there is no algorithm which
provably finds the solution in less than O(n") steps. It is also shown that the general problem can
be solved exactly using symbolic algebra and solution is based upon finding the real roots of
a system of nonlinear equations stating the angular equality of edges bending, by classical elimin-
ation theory. It is admitted by experts that elimination is very inefficient for solving a system
of nonlinear equations, thus, numerical methods may find a good use here.

Chapter 3 treats two special cases of general problem, with only single given polytope. In the
fourth chapter the locus approach based on Voronoi-diagrams is presented, using a preprocessing
to construct a data structure which will let answer future requests quickly.

Chapter 5 offers an overview of the desirable features of a geometer’s workbench and the tirst
attempt to construct the shortest path calculator is presented. Also the functionalities expected
from computers equipped with software to perform computational geometry are discussed,
Macsyma-system taking as an object of comparison. The monograph is ended by summarization
of relevant open research problems and very extensive list of references.

The whole treatise preserves the high scientific standard, usual in the LNCS series, and can
be recommended to research workers who want to keep up with recent results in computational
geometry.

Pavel Trska
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J. CSIRIK, J. DEMETROVICS, F. GECSEG, Eds.
Fundamentals of Computation Theory

International Conference FCT‘89, Szeged, Hungary, August 21—25, 1989,
Proceedings

Lecture Notes in Computer Science 380.
Springer-Verlag, New York— Berlin— Heidelberg— LLondon—Paris—Tokyo—Hong Kong 1989.
xi - 493 pages.

The papers in this volume are the texts of invited adresses and shorter communications present-
ed during the seventh International Conference on Fundamentals of Computation Theory held
in Szeged, Hungary, on August 21—25, 1989. There are 47 papers in total and their subjects,
in general, fall into the following domains: (1) Effective computations by abstract devices, (2)
Logics and meaning of programs, (3) Formal languages, and (4) Computational complexity.
However, particular papers in the volume are not labelled according to this classification and the
reviewer’s attempt to do so would be necessarily charged by a great portion of subjectivity,
moreover, some of the papers evidently are of interdisciplinary nature. It is why we shall respect
the alphabetical order of presentation, seeking for an as short characterization as possibie for
each contribution.

H. Abdulrab and J.-P. Pécuchet give a survey of major results and aigorithms in the field
of solving word equations, including the Makanin’s algorithm. C. Alvarez, J. Diaz and J. Toran
deal with complexity classes with complete problems between P and NP — C. Various inter-
pretations of synchronous flowchart schemes are presented by M. Bartha. Rather in the form
of a conference abstract is the paper by A. Bertoni, D. Bruschi, D. Joseph, M. Sitharam and
P. Young on generalized boolean hierarchies and boolean hierarchies over RP. Equational logic
of iterative processes is investigated by S. L. Bloom. H. L. Bodlaender, S. Moran, and M. K.
Warmuth deal with the dictributed bit complexity; this concept attempts to capture the amount
of communication required for any useful computation on the network. The jump number
problem for biconvex graphs and rectangle covers of rectangular regions is presented and solved
by A Brandstadt.

With recent developments i the design of asyrichronous circuits deals the surveyal contribution
by J. A. Brzozowski and J. C. Ebergen. B. S. Chlebus, K. Diks, T. Hagerup. and T. Radzik
present some new results on simulations between certain kinds of PRAMs. Connection between
syntactical and computational complexity are studied by J.-L. Coquidé, M. Dauchet, and S. Tison.
A formal framework for studying approximation properties of NP optimization is described
by P. Crescenzi and A. Panconesi. C. Damm and C. Meinel deal with separating complexity
classes related to polynomial size 2-decision trees. P. Domosi, E. Esik, and B. Imreh investigate
product hierarchies of automata. The communication complexity of planarity is investigated
by P. Duri§ and P. Pudlak. J. Engelfriet presents some results on context-free NCE graph gram-
mars. J. Frangon, B. Randrianarimanana and R. Schott describe a combinatorial analysis
approach to dynamic data structures with finite population. Iterated deterministic top-down
look ahead searching and computation methods are discussed by Z. Fiilop and S. Vagvolgyi.
D. Geniet and L. Thimonier use generating functions as a toll to compute concurrency.

Ina very compressed form of an extended abstract A. Gil-Luezas describes the present state
of logics for nondeterministic functional programs. The connections between decision problems
and Coxeter groups are discussed by B. Graw. E. Gradel deals with complexity of formula classes
in first-order logic with functions. Normal and sinkless Petri nets are the subject of the paper
presented by R. R. Howell, L. E. Rosier and Hsu-Chum-Jen. N. Immerman presents a short
abstract including the table of known relationships between computatioral and descriptive com-
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plexity clasces. The effect of null chains on the complexity of contact schemes is investigated by
S. P. Jukna. E. Kinber and T. Zeugmann devote their paper to Monte-Carlo inference and its
reiations to reliable frequency identification. I. Korec deals with semilinear real-time systolic
trellis automata. Some properties of compositions of frontier-to-root tree transformations are
presented by T. Kovécs.

M. Krause and S. Waack introduce an extended abstract on oblivious branching programs
of linear length. Some time-space bounds for one-type deterministic Turing machines are present-
ed by M. Liskiewicz and K. Lorys. [. Litovsky deals with the rank of rational finitely generated
w-languages. Extensional properties of sets of time bounded complexity are presented by W. Maass
and T. A. Slaman. A. Marchetti-Spaccamela and M. Protasi study the learnability of boolean
formulas assuming that the examples satisfy a uniform distribution assumption. The proof
theory of default reasoning is investigated by M. A. Nait-Abdalah. The same author present
also some considerations concerning the logic programming of some mathematical paradoxes.
R. Orlandic and J. L. Pfaltz analyse compact D-complete trees taken as a new access method
to large database. Some results on representation of recursively enumerable languages using
alterrating finite tree recognizers are introduced by K. Salomaa. P. Séébold proves four con-
jectures concerning some binary morphisms and the factors of the infinite words which these
morphisms geserate. Some results on the finite degree of ambiguity of finite tree automata are
presented by H. Seidl. H. U. Simon deals with approximation algorithms for channel assignment
in ceilular radio networks.

J. Skurczynski proves that the Borel hierarchy in the class of regular sets of trees is infinite.
Parallel general prefix computations with geometric, algebraic and other applications are pre-
sented by F. Springsteel and J. Stojmenovi&. L. Staiger investigates connections between Kolmo-
gorov complexity and Hausdorff dimension. Tree language problems in pattern recognition
theory are briefly reviewed in the extended abstract by M. Steinby. K. Sutner deals with the
computational complexity of cellular automata. Restricted boolean circuits are studied by G.
Turan and the extended abstract by E. Wanke deals with the complexity of connectivity problems
on context-free graph languages. Finally, the last contribution in the volume is that by K. Weih-
rauch, dealing with constructivity, computability, and computational complexity in analysis.

Some contributions are conceived as extended abstracts, the other ores as full draft papers,
their extends vary from 2 to 17 pages. The greatest part of them is of theoretical character, only
in two or three cases some more technical applications are mentioned. As far as the level of results
and their preseatation is concerned, there are also some differences among particular contribu-
tions, but in average this level is rather high due to the strict regulation measures taken by the
program committee of the confererce. From the technical point of view, the volume conserves
the traditional high level and covering of Lecture Notes sceries published by Springer Publishing
House.

Ivan Kramosil

GOTTFRIED TINHOFER, GUNTHER SCHMIDT, Eds.

Graph-Theoretic Concepts in Computer Science
International Workshop WG’ 86, Bernried, Federal Repubiic of Germary,
June 17—19, 1986, Proceedings

Lecture Notes in Computer Science 246.
Springer-Verlag. Berlia— Heidelberg— New York — London— Paris— Tokyo 19§7.
VII + 307 pages; DM 45, —.

The whole volume consists of the contributions to the 12-th International Workshop WG’ §6
on Graph Theoretic Concepts in Computer Science, which was held in June 1986 at the Monastery
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Bernried near Munich. The proceedings contain 23 invited papers and contributions grouped
into 12 thematic groups according to their topics, which include both classic graph theoretic
problems, and field of its applications.

When referring a collection of papers like this it is very difficult to evaluate in a brief way
the level of each presented paper. It should be stated in advance that all papers can be characterized
by a high level of mathematical and formal preciseness. Now let us go through the contents.

N. Korte and R. H. Mohring present a simple algorithm for recognizing interval graph: which
works in ([V|+ |E|). time. P. Widmeyer discusses some of the most important heuristics of
solving the famous Steiner’s Problem in graphs and proposes an approximation algorithm which
outperforms all of the known heuristics in the quality of solution and time complexity. Paper
of M. Kaul concerns structural pattern recognition and preserits a graph parser ger.erator that
can be adapted to a wide range of applications. A precedence graph grammar is used to describe
the structural knowledge about the class of correct patterns. The minimum error distance is
computed in O(n®) time, n the number of nodes of graph, and finally the parse tree of the most
similar graph is determined.

M. Jackel dezcribes an abstract interpreter for ADA concurrency abstract. Paper of M. Dao
et al. presents resuits of an interactive aided system for graph representation and manipulation.
M. Vogler attacks the hierarchic design of Petri nets by means of ‘‘host and daugter” net which
preserves the behaviour of the host net. Presented results shed some light on the problem what
a homomorphism of Petri nets should be and allow the generation of live Petri nets. U. Faigle
considers the ordered bandwith problem for finite tight suborders P of N? with (0,0)e P.
The paper of S. Abramowski and H. Miiller deals with a searching of connected components
in very large grid graphs. An implementation of Warshall’s algorithm on a VLSI chip is a topic
of R. Devangan’s paper. M. Syslo discusses some problems considering outerplanar graphs and
outlines many open research problems. This paper is followed by that of M. Wiegers, who preseats
a linear time algorithm for determining whether an arbitrary graph is outerplanar. I. Gutman’s
paper deals with molecular graphs, i.e. graphs which represent chemical structures. A number
of graph polynomials are pointed out and some properties are discussed.

Applications of parallel scheduling to perfect graphs is considered in the paper of D. Helmbold
and E. Mayr. A Schoone et al. consider a problem of determining the maximum diameter of the
graph obtained by deleting k edges from a graph, assuming that the resulting graph is stilt connect-
ed. R. Tamassia and I. G. Tollis present a complete characterization of the class of graphs that
admit the so-called cylindrical visibility representation. P. Spirakis considers the problem of
probability distribution of the maximum of the diameters of the connected comporents of random
craph. G. di Battista presents an algorithm for k-line planarity testing of hierarchical graphs.

For a practical reason it is impossible to mention all the presesnted papers although the selection
was made with intention to cover the main results presented in this proceedings.

The volume conserves the high level of the Publishing House in general and LNCS in particular,
cithough more care devoted to more uniform graphical presentation would be appreciated.
Conclusion: Everyone who is interested in application of the graph theory will find here highly

interesting results.
Pavel Trska

K. MORIK, Ed.
Knowledge Representation and Organization in Machine Learning

Lecture Notes in Artificial Intelligence, subseries of Lecture Notes in Computer Science.
Springer-Verlag, Berlin—Heidelberg—New York —London—Paris—Tokyo—Hong Kong 1989.
Stran XIII + 319; cena 65,— DM.

Publikacia predstavuje sériu 15 prispevkov zo zasadania “*Workshop on Knowledge Represen-
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tation and Organization in Machine Learning” v Schloss Eringerfelde r. 1987. Je zamerana
na jednu oblast vyskumu v umelej inteligencii — na strojové uenie (Machine Learning).

Pojem strojové ulenie (Machine Learning) sa zafal kryS$talizovatl v savislosti s vyskumom
o inteligentnom spravani sa strojov. Uz Turing v r. 1959 hovoril o strojovom udeni ako o rieSeni
problémov prostrednictvom istych problémov za aéelom vyrie$it novy problém. V sucasnosti sa
strojove ulenie chape ako proces, v ktorom sa vytvara a obnovuje reprezentacia tej ¢asti systému,
ktora je v interakcii s prostredim (Scott 1983, vicobecnej$iu definiciu podal Michalski r. 1986).
Preto sa do popredia zaujmu v umelej inteligencii dostali poznatkovo orientované systémy a
ziskavanie a reprezentacia poznatkov pre takéto systémy.

Po rokoch od prvého medzinarodného pracovného stretnutia v Carnegie-Melion Univerzity
r. 1980 sa vyskum v tejto oblasti Specializoval dvomi smermi: ufenie z prikiadov a ulenie na za-
klade pozorovania. Oba tieto smery st tématicky orientované na reprezentaciu poznatkov pri
strojovom ufeni. Tato kntha preto obsahuje prispevky o reprezentacii poznatkov a ich ziskavani
pri strojovom udeni. V prispevkoch sa diskutuju ich rozli¢né aspekty.

W. Swartout a S. Smoliar opisuji expertny systém s formalizmom na vytvaranie reprezentac-
nc¢ho jazyka. W. Velde prezentuje dvojaroviiovy expertny systém, ktory transformuje pric¢inné
vztahy do inych pravidiel, ktoré st vhodnejSie na rychlejSie rieSenie problému. M. Mohnhaupt
a B. Neumann opisuja vizualny systém do ktorého transformovali velky pocet prikladov za Géeiom
ulenia sa analogiou. Transformaciou reprezentacii v rozli€nych databazovych systémoch do
jednoho systému sa zaoberda R. Rada a H. Mili. D. Littman si bliz8ie v§ima poznatkovych inZinie-
rov v samotnom poznavacom procese, v ktorom vytvaraju reprezentacie poznatkov. K. Morik
uvadza chronologicky prehlfad problematiky ziskavania poznatkov vo vztahu k ueniu. V systéme
DISCIPLE od Y. Kodratoffa a G. Tecuci sa pouZivaju rozne techniky strojového ulenia (uenie
na zaklade podobnoesti, ufenie na zaklade vysvetlovania, ulenie analdgiou). W. Emde diskutuje
o v§eobecnych poziadavkach pre formalizmy na reprezentaciu poznatkov v uiacich sa systémoch.
Prezentuje inferenény stroj IM-2. S. Thieme diskutuje o poznatkoch, potrebnych pre algoritmus
strojovcho ulenia. S algoritmami ufenia sa zaobera aj M. Someren. M. Manago a J. Blythe
roz8irili metddu Mitcheila. Ch. Vrain a Y. Kodratoff skiimaju ucenie sa analogiou s reSpektom °
na rieSenie problémov. D. Wilkons a M. Pazzani opisuju dva typy ufenia na zaklade vysvetlova-
nia. S. Wrobel aplikuje model u€enia uréeny pravidlami.

Vsetky prispevky skimaji prisiu8né algoritmy ufenia a tieZ prispievaji k rieSeniu problému
ziskavania poznatkov, ktory je problémom reprezentacie danej problémovej oblasti. Cielom
strojového udenia je vytvorit reprezentaciu faktov, poznatkov a uloh pre tGto oblast.

Problé¢my reprezentacie boli konfrontované z réoznych pohladov:

— formalizmus reprezentacie musi byt adekvatny ziskavaniu poznatkov a strojovému uleniu
(Emde, Swartout, Smoliar)

— jazyky reprezentacie musia byf adekvatne strojovému uleniu (Manago, Someren, Pazzani,
Wrobel)

— reprezentacia poznatkov z danej oblasti je komplexny proces vtedy, ak je ureny jazyk a
formalizmus reprezentacie (Morik, Kodratoff, Tecuci, Littman).

Kniha moZe byt vhodna pre vyskumnikov zaoberajucich sa reprezentaciou poznatkov a ich
aplikaciou v poznatkovo orientovanych systémoch, ziskavanim poznatkov a strojovym udenim.
TaktieZ je vhodna pre ulitelov a Studentov zaoberajucich sa umelou inteligenciou ako aj pre
pracovnikov, ktori vytvaraja expertné systémy a zaujimaju sa o nové metddy ziskavania a ucho-
vavania poznatkov.

Jana Parizkovd



JAMES MARTIN, STEVEN OXMAN

Building Expert Systems: A Tutorial

Prentice Hall, Englewood Cliffs, New Jersey 1988.
Stran XIII - 457, obrazkov 137; cena 96,— DM.

Publikécia zoznamuje &itatelov s problematikou expertnych systémov velmi pristupnym spd-
sobom a poskytuje zakladné informdacie o prostriedkoch pre tvorbu expertnych systémov.

Autori zalinaji definiciou expertnych systémov a zaoberaju sa su€asnymi i buducimi techno-
légiami tvorby expertnych systémov. Dalej opisuji spdsoby urenia tloh, ktorych riefenie je
vhodné podporit technoldgiou expertnych systémov. Okrem toho sa &itatel dozvie o vybere
spravneho expertného systému na rieSenie niektorych probiémov.

Text je pisany prehladne a zrozumitelne s mnozZzstvom obrazkov. Jasne su definované délezité
pojmy a st uvedené priklady expertnych systémov. Spracovanie knihy zodpoveda dlhoro€nym
autorovym skusenostiam v oblasti vypo&tovej techniky, ktoré boli zuroené v publika&nej ¢innosti
(J. Martin doteraz uverejnil viac ako 30 knih).

Kniha je rozdelend do 4 Casti: Why Expert Systems, The Construction of Expert Systems,
Tools for Building Expert Systems, Construction Strategies. Uvod obsahuje slovnik pouZivanych
pojmov tykajucich sa umelej inteligencie a expertnych systémov.

Co su expertné systémy? Akymi sa stand experiné systémy v buducnosti? Aké obchodné
zaujmy buda ovplyviiovat expertné systémy? Ktora doba bude vhodna pre pouZitie expertnych
systémov? Na tieto otazky odpoveda prva Cast knihy, priCom sa vychadza z predpokladu, Ze
Citatel nema obzvlast velké znalosti 0 expertnych systémoch resp. o umelej inteligencii.

Druha &ast knihy uZ obracia pozornost na stavbu expertnych systémov. Skima sa ndvrh
a architektira, hovori sa o Zivotnom cykle expertnych systémov. Autori pomahaja CitatelTovi
uréit, &i rieSenie istej (lohy je vhodné podporif expertnym systémom.

V tretej Casti sa uvadzaju prostriedky, potrebné na zostrojenie expertného systému. Myslia sa
tym programovacie jazyky LISP, PROLOG, OPS 5 a prazdne expertné systémy (napr. EXSYS,
INSIGHT 2 +, KEE, PICON, RULEMASTER, TIMM). Tato &asf knihy sa venuje aj diskusii
o vypoctovej technike, $pecialne navrhnutej pre programové vybavenie z oblasti umelej inteligen-
cie.

Stvrta Gast prezentuje stratégie tvorby expertnych systémov, (XSEL), ale aj systémov pre
osobné pocitafe. Autori vedu Citatefa k spravnemu vyberu prostriedkov na vytvorenie expert-
n¢ho systému. V zavere tejto €asti knihy sa hovori o technoldgii expertnych systémov v buddcnosti.

Kniha je velmi dobrym sprievodcom pre Studentov, ktorych uvadza udebnicovym spdsobom
do oblasti expertnych systémov. Publikicia mdze pomdct aj expertom v objasneni otazok &o si
expertné systémy, aké maju vlastnosti a ako mozu experti tieto systémy pouZif.

Jana Parizkovd

JOSEF KOVAC, JOSEF LORD
Databazovy systém s IDMS

Alfa — Vydavatelstvo technickej a ekonomickej literatury Bratislava 1989.
Stran 400; 112 obrazku, 18 tabulek; cena 33,— K&s.

Kniha vy$la v Cervnu 1989 byla uvitana jako velmi konkrétni pfispévek na Ceskoslovenském
kniZnim trhu, ktery doposud vénoval databazovym systémim a jejich projekci jen obecn& za-
méfené publikacel), 2), 3). ZkuSeni uzivatelé multilicence softwarovych produktd IDMS, kterou

1y D. C. Tsichritzis, F. H. Lochovsky: Databazové systémy. SNTL, Praha 1987.
2) A. Scheber: Databazové systémy. Alfa, Bratislava 1989.
31 Gregor, V. Chvalovsky: Projektovani datové zakladny. SNTL, Praha 1988.
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u nas jiz po léta podporuje Datasystém Bratislava, ale i dalSich vice ¢i méné kompatibilnich
systému, tak ziskavaji zdroj fady uZite€nych napadu a zkuSenosti. NezkuSeni uZivatelé a studujici
zabyvajici se databazovymi systémy (napf. na oborech Informatika, ASR apod.) pak mohou
knihu pouZit jako ulebnici, resp. jako dopin&€k obecné literatury. Oba autofi jsou odborné verej-
nosti znami jako dlouholeti piony¥i jedné z prvnich v&tZich instalaci IDMS v Ceskoslovensku,
z fady odbornych prispévku i jako autoii aktualizadniho systému, ktery je vyuZivan i v dalgich
instalacich databazového systému IDMS.

Kniha vychazi kromé nezbytného avodu do databdzové problematiky a v§eobecné charakte-
ristiky softwarovych produktu IDMS z popisu programovacich jazyku IDMS/DB, tj. jazyka
pro popis dat DDL a jazyka pro manipulaci s daty DML. Na néj pak navazuje jadro knihy
tykajici se vytvateni databazového systému, pln¢ navodu, ptiklada a dobrych rad.

V &asti vénované navrhovani struktury databaze jsou popsany mozZnosti tvorby logické a
fyzické struktury a jeden z moZnych postupu. Je tfeba ocenit zejména &ast v€novanou navrhu
fyzické struktury, rozpracovanou do téméf algoritmické podoby. Pro praxi vSak budou pravdé-
podobné& je$té cennéjSi dalsi kapitoly vEnované programovani algoritmu, vytvafeni provozu
databazového systému a praci jeho spravy. Mnohé z uvedenych problému totiz byvaji v literatute
obvykle opomijeny nebo méné rozpracovany. Jsou uvedeny vzorové postupy, programové kon-
strukce i moduly. Pokud mohu posoudit, jde vesmés o nasledovanihodné ptiklady. Posledni
kapitoly se vénuji produkiam tésné svazanym s databazovym systémem -— Integrovanému slov-
niku dat 1DD, generatoru sestav IDMS/CULPRIT, transakénimu monitoru IDMS/DC a dota-
zovacimu jazyku IDJ — a samozfejmé& v duchu celé knihy opét pfedeviim nadvodim na jejich
efektivni pouZiti.

PrestoZe se mi kniha velmi libi, nemohu nevytknout dv& v&ci: 1. Vydani této publikace bylo
zadouci jiZz pred nékolika lety, v dobg&, kdy se desitky naSich velkych vypoCetnich stredisek
doslova prokousavaly horou literatury, testovaly uskali centralizovaného sdileného provozu,
aktualizace, Zurnalovani a hledaly efektivni fyzické struktury. Tehdy by bylo vydani knihy pod-
porou pionyrského usili pracovniku Datasystému i obou autoru. Dnes jiz ve svété éra IDMS
jako databazového systému z nejroz8ifengjSich pomalu konéi, i kdyZ nékteré instalace IDMS
budou jist& ,,Zit* jest& 1éta (bez ohledu na zéanik firmy Cullinet v 1. polovin& lofiského roku).
RovnéZ u nas se riust poctu instalaci IDMS zpomaluje. Pfipomeneme-li si, Ze zakoupeni multi-
licence IDMS se udalo pred deseti lety, nahlé¢dneme-li do starSich sbornik(t Datasystému £i
vysoko$kolskych skript, je €asové zpoZzdéni vydani knihy obZalobou nepruzné a nekomplexni
politiky nejen vydavatelské, ale i investiéni. 2. Autorim se nepodatilo vyhnout n&kterym ne-
ptesnostem pFi zasazeni specializovaného obsahu knihy do $ir§iho kontextu, tj. konkrétné spojeni
projektovani IDMS databazi s obecn&j§i problematikou projektovani datové zakladny organizace
(zahrnuje i data mimo databazi nebo pracuje s riznymi databazemi apod.) resp. s projektovanim
informatizace viibec. Tak napf. nelze jist& tvrdit s obrazkem 1.4, Ze¢ projektovani ASR = navr-
hovani struktury databaze -+ programovani apod.

Uvedeni okrajovych pripominek jen podtrhuje, Ze meritorni latka je zpracovana ve vysoké
kvalit€. Autofi prokazali nejen svou zpusobilost odbornou, ale i pedagogickou. Latka je srozu-
mitelna a schemata i priklady ilustruji. Ctenafum tak tém&f nezbyva nic jiného, neZ vyrazit
na cestu aplikace ziskanych zkuSenosti.

Jifi Gregor
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