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BOOK REVIEWS/KYBERNETIKA — VOLUME 28(1992), NUMBER 1

JAN CERNY, PAVOL KLUVANEK

Zaklady matematickej tedrie dopravy
(Foundations of Mathematical Theory of Transport)

Veda, Publishing House of the Slovak Academy of Sciences, Bratislava 1991.
280 pages; 68 figures, 10 tables; Ké&s 56,—.

Many ideas that greatly influenced the progress in both mathematics and control theory had their
origin in some problem of transport. The problem of seven bridges in Konigsberg brought L. Euler to
the basic concepts in the theory of graphs. The so called transport problem gave rise to the methods
of linear programming. A lot of problems in optimal control came from the investigation of aerospace
systems. The problem of travelling salesman is another example of an inspirative situation in transport.
On the other hand these and similar problems have their own features, connected with the fact, that
the matter of study is a transfer. Therefore it seems to be quite reasonable to detach the problems of
transport from a large amount of the other control problems, to introduce for them special terminology
and to establish a new branch of science, oriented to the corresponding control, decision or optimization
problems.

The book under review presents a possible and by my opinion successful realization of this idea.
The authors explain in the logical sequence the origins, basic ideas, fundamental facts and methods of
their concept of the mathematical theory of transport. The book is divided into five chapters. The
general topics are gathered in the first two of them, while the three remaining chapters content more
special material.

Chapter 1 “Subject and Methods of the Theory of Transport” presents the new theory in its historical
context, brings the definitions of basic concepts such as transport element, transport net, transport
relation, line, source, connection etc. and emphasizes the outstanding role of operational research as
the methodical basis of the discipline.

Chapter 2 “Transport Systems” begins with the description of fundamental concepts in the general
system theory. Then there follows the definition of an abstract transport system and the problems of
decomposition and of control for such systems are proposed. There are also introduced and studied the
more special types of transport subsystems, such as transport networks and flows.

Chapter 3 “Basic Tasks in Transport Systems and Their Classification” introduces a binary classi-
fication system using two symbols for the characterization of every particular problem. In this chapter
there are also studied the models of kinematics of transport flows, the optimization of linear timetables,
coordination of flows using synchronized traffic lights and the methods for projecting of complex nets
with optimal distribution of stops and serving centres.

Chapter 4 “Gathering” is devoted to the description of important gathering processes with their
characteristics such as waiting time, queue length, dimensioning of transported sets, duration of gath-
ering etc. Original methods of optimal decision for both continuous and discrete models of gathering
processes are described in detail.

Chapter 5 “Transport Demands and Their Reflection in the Behaviour of Transport Systems” con-
tents several methods for the design of relations, lines and their capacities, for optimization of the
time-tables and for scheduling of vehicle circulation.

The general conception of the theoretical approach and many numerical methods in this book are
original and new. The authors are ordinary professors at the Technical University of Transport in Zilina.
They gained a good deal of experience from cooperation on optimization projects for organizations of
public transport.

The authors’ treatment provides a very good introduction to the new theory and numerical methods.
The style throughout is unhurried, precise, and clear. The book can be useful to a beginner and
interesting for many specialists in applied mathematics and transport engineering. It seems likely that
this book will come to be recognized as one of the new really good textbooks at its level. Certainly it
will exert a stimulating influence on the development;in transport management and control.

t

Antonin Tuzar
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JOZSEF VARGA
Angewandte Optimierung
Translation of: Alkalmozott programozds, Tankonyokiadd, Budapest.

Akadémiai Kiadé, Budapest 1991.
378 pages; $ 34,-.

There is definitely a large number of available textbooks and monographs dealing with various
applied aspects of optimization. However, as to my knowledge, no one pays so much attention to the
applications in comparison with the other parts as the book under review. Indeed, more than a half of
the text is devoted to modelling in general (Chapter 1) and to a detailed description of a large amount
of particular models (Chapter 2). Besides the standard static and dynamic optimization models like e.g.
allocation, production, planning and growth models, the author deals also with guite special models
motivated by deciston problems in manufactures implied by a specific nature of their production. As
examples, let us mention the optimization of the composition of production of dresses for one season or
the optimization of the compaign in sugar works. The models are illustrated by means of examples and
provide the reader with a rather deep insight into the modern modelling techniques.

The second part of the book is devoted to the solution methods; here, however, the author confines
himself merely to a very elementary course of linear programming and the branch and bound method
for integer linear programming problems. A short sixth chapter deals with some more complicated op-
timization problems, it is true, but the proposed approaches rely exclusively on the linear programming
techniques. It concerns a simple {ractional programming problem (Sect. 6.1) a strictly convex quadratic
programming problem (Sect. 6.2) and a separable convex programming problem (Sect. 6.3). The expla-
nations do not require any deeper mathematical kriowledge so that the book can well be used even on
the undergraduate level.

With the emphasis imposed definitely more on the modelling and on the evaluation/usage of the
obtained results than on the mathematical tools being applied the book is preferably oriented to readers
working in the industry and responsible for making “reasonable” decisions. It could help them to be
able to construct suitable models for their own decision problems and sometimes to find their optimal
solutions using the standard available software. It is probably not satisfactory for a mathematically
oriented reader, who can be incidentally inspired only by its first part, where he could learn about some
interesting application areas.

Jiri V. Qutrata

WERNER HAUSMANN, KURT JETTER, Eds.

Multivariate Approximation and Interpolation

Proceedings of an International Workshop held at the University of Duisburg, August 14
- 18, 1989

International Series of Numerical Mathematics Vol. 94.
Birkhauser Verlag, Basel - Boston — Berlin 1990.
Stran XIV + 324; 49 obr., 2 tab.; cena 108 sFr.

Recenzovana kniha je 94. svazkem fady “International Series of Numerical Mathematics” a ob-
sahuje soubor 24 referati pfednesenych na mezinarodnim pracovnim setkdni konaném ve dnech 14. —
18.srpna 1989 na univerzité v Duisburgu (SRN). Toto setkani navazovalo na pfedchozi konané v roce
1986 v Santiagu na Chilské univerzité a bylo vénovano problematice mnoharozmérné aproximace a in-
terpolace, ktera stale vice pronika do aplikované matematiky. Referaty se jednak zabyvaly nejnovéjsimi
vysledky dosazenymi v této oblasti a jednak mély piehledovy charakter. Tematicky se referaty tykaly
aplikaci zakladn{ interpolace, aproximace s pouzitim FeSeni parcidlnich diferencidlnich rovnic, metod
s Fourierovymi transformacemi, prokladani rozptylenych dat, vicerozmérné polynomialni aproximace,
vicerozmérnych splinii, generovani numerickych mfizek, radidlnich bazovych funkei a vyhlazovani splind.
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Dokladem zajmu o tuto problematiku je v knize rovnéz uvedeny seznam sedmdesatipéti vi¢astnikil
7z osmndcti zemi, ze kterého véak bohuzel vyplyvd, ze z CSFR se nedgastnil nikdo. Domnivam se, Ze tim
spise se u nas najde fada zdjemci o sezndmeni se s touto knihou. Referdty pfinasi fadu novych vysledki
z pomérné rozsahlé zajmové oblasti aplikované matematiky, které maji velky vyznam pro skuteiné
praktickou aplikaci. Zainteresovaného &tenafe budou zajimat i dosti obsahlé seznamy citované literatury
uvedené u nékterych piispévkii. ProtoZe neni mozno probrat detailné vsechny referity, zminime se kratce
pouze o nékolika z nich.

Ciesielski se v pomérné rozsahlém pfispévku podrobné zaobird neparametrickymi asymptotickymi
odhady hustoty vicerozmérnymi spliny. Zajimavou geometrickou oblasti aplikace je aproximace povrchi
a objemii té&les, ke které se vdZi referity Hoschek, Hartmann, Li, Fang a Dyn, Levin. Zcela konkrétni
vyuziti teoretickych vysledk v praxi uvadi Franke, ktery aproximuje rozptylena data v meteorologii.
Na klasické vysledky aproximace holomorfnimi a harmonickymi funkcemi navazuji Hamann, Wilden-
haim aproximaci zaloZzenou na fedeni eliptickych okrajovych probléma. Pouzitimm homogennich soufadnic
v interpolaci spliny a polynomy se zabyvd Lee. Konkrétni algoritmus pro interpolaci koneénymi prvky
uvédi Le Méhauté. Uzké spojeni s tdlohami z matematiky a fyziky ma interpolaéni metoda popiso-
vana autory Lenzem a Locherem. Powell popisuje linedrné polynomialni reprodukei v multikvadratické
aproximaci. Vysledky tykajici se vztahu mnoharozmérnych splinii a dimense jader linedrnich operatort
shrnuji Riemenschneider, Jia, Shen. Metodu konstrukce rychlého algoritmu pro jedno a dvourozmérnou
diskrétni kosinovou transformaci uvadi Steidl a Tasche.

7 uvedenych ukdzek vyplyvd, Ze kniha ma pomérné tzké zaméfeni. Uvadény materidl je na vysoké
odborné trovni a proto ma kniha vyznam predevsim pro zasvéceného ¢tendfe. Pro takového Etendfe
bude pfinosem v jeho préci a lze ji plné doporuéit. Z technického hlediska je zajimavé si vimnout i
grafické stranky knihy, nebot byla celd pfipravena za pouziti sazetského systému TgX.

Jirf Fidler
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