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NOVE KNIHY (BOOKS) KYBERNETIKA — 17 (1975), 5

Knihy doslé do redakce
(Books received)

GERALD M. WEINBERG: An Introduction to
General Systems Thinking. John Wiley & Sons,
New York— London— Sydney— Toronto 1975.
xxi + 279 pages; £ 7.70.

RENE HirsiG: Menschliches Konformitéts-
verhalten — am Computer simuliert. Modell
eines dynamischen Prozesses aus dem Arbeits-
gebiet der Verhaltenswissenschaft. (Inter-
disciplinary Systems Research 1.) Birkhiduser
Verlag, Basel— Stuttgart 1974. 165 Seiten.

WERNER HUGGER: Weltmodelle auf dem
Priifstand. Anspruch und Leistung der Welt-
modelle von J. W. Forrester und D. Meadows.
(Interdisciplinary Systems Research 2.) Birk-
hauser Verlag, Basel—Stuttgart 1974. 178
Seiten,

CLAUs ScHONEBECK: Der Beitrag komplexer
Stadtsimulationsmodelle (vom Forrester-Typ)
zur Analyse und Prognose groBstiddtischer
Systeme. (Interdisciplinary Systems Research
3.) Birkhduser Verlag, Basel— Stuttgart 1975.
129 Seiten.

Louis PApuLO, MICHAEL A. Arsis (Eds.)

System Theory: a Unified State-
Space Approach to Continuous
and Discrete Time Systems

W. B. Saunders Co., Philadelphia 1974.
xvii + 799 pages, price § 17.50.

The extensive textbook treats system ana-
lysis, incl. identification. It is based on the
fundamental contributions of E. F. Moore
(indistinguishability, strong connectedness), A.
Nerode (realization), R. E. Kalman (model,
observability and controllability, filtering and
control, duality, realization), L. A. Zadeh and
Ch. A. Desoer (model), D. G. Luenberger
(minimal asymptotic state estimation), W. M.
Wonham (multivariable pole alocation), J.
Rissanen (realization), M. A. Arbib, E. G.

Manes, and H. P. Zeiger (model, realization).
(Let us mention that about half of the men-
tioned authors are automata theory people.)

The textbook is limited to deterministic
systems. This limitation is not so strong as it
have been traded! The solution of the basic
control problem — control of linear system
according to quadratic criterion — leads to
the same structure and even the same gain in
deterministic, stochastic, and fuzzy versions.
Likewise in the Kalman filtering, one of its
many possible interpretations is the deter-
ministic interpretation.

Chapter 1: Systems and the concept of
state, after the inductive introduction to
modeling of physical systems, axiomatises
the global nonlinear state model with the evolu-
tion either in the continuous or discrete time.
Counter-examples demonstrate the need for
a precise vocabulary (— a pseudo time-
varying system, a pseudo non-linear system).

Chapter 2: Systems dynamics and local
transition functions, treats the passing from
global (for input history) to local (for time-
point input) model. For discrete systems it is
not restricted to usual field of real numbers
but often uses also the cyclic fields. For
continuous systems are input/state/output
spaces introduced as real Banach spaces (incl.
of good readable math apparatus). The
chapter ends by simple rules of the state
assignment to the ordinary differential equa-
tions of higher degree.

Chapter 3: Linear systems and linearization
is — in the opposite to the previous chapter —
concentrated not to internal (state) system
description but to external (input/output)
system description. It brings a peacefull
introduction to vector spaces. In the spirit
of P. R. Halmos it carefully distinguishes
between a linear map and its matrix representa-
tions.

Chapter 4: Reachability and observability
points those aspects which hold even for non-
linear systems. It introduces also controllability,
identifiability (which is an alternative label of
reconstructibility), indistinguishability, duality,
and strong connectedness. On the opposite side
stabilizability and detectability are not intro-
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duced in the whole textbook, even after the
introduction of stability. In advance drafted is
the cardinal problem of realization as the pro-
blem of transition from the external description
to the internal description. Chapter ends with
the introduction of the Z-transform as formal
power series in the indeterminate z (— as the
opposite to summing the infinite series in
complex plane and taking care for the con-
vergence; see the discussion at Kalman-Falb-
Arbib). This is just one example of the pre-
ference of algebraic approach before an
analytic one, going through the whole textbook.

Chapter 5: Global behaviour of continuous-
time systems at first introduces the limit
process from the discrete time-varying systems
to the continuous ones (— let us remind the
fruitfulness of this process in the case of early
derivation of linear filtering). The chapter is
further concerned with the properties of
solution of the Cauchy problem for ordinary
differential equations with good behaviour.
This is done with the emphasis not to semi-
group properties but the group ones. (Anti-
cipation: as the opposite to discrete systems,
reachability means controllability.) Further
are introduced impulse response and con-
volution. Chapter ends with the introduction
of equivalent system.

Chapter 6: Constant linear systems. The
Jordan canonical form of the state matrix is
analyzed. With caution are discussed the
problems of robustness of mathematical model
of physical system connected with the Jordan
form structure. The Laplace transform and
Mason rule are introduced. Poles and zeros
are introduced only for single input-single
output. The poles are distinguished from
eigenvalues. Inverse and nonminimum-phase
systems are not defined.

Chapter 7: Controllability, observability,
and stability, At first is introduced the structure
of the state feedback, further for single-input
linear constant system is introduced the cano-
nical controllable form as useful for pole
alocation. With the use of duality the asymp-
totic state estimator (Kaiman observer) is
found. Observer is further used for the con-
troller with feedback from the estimated state.
So the readers are introduced — at least in

the reviewer opinion — to the prettiest result
of control theory, when the eigenvalues of
the estimator and the controller can be specified
separately. (It is a pity that in the whole
textbook there is no mention about the
possible embedding of parameter space to
state space and how to use the state estimator
for parameter identification. For this control
coupled with continuously running identi-
fication unfortunately this separation does not
hold because the estimation-state is different
from the control-state.) Further the chapter
introduces the canonical decomposition of
the system to controllable and uncontrollable
part, and dual decomposition. For four-part
decomposition derivation, there is a reference
to Zadeh-Desoer. The textbook also contains
the multiple of technical reasons for using
controllability/observability concepts whose
remain — even after the 15 years from their
introduction — the object of controversy for
external description specialists. The chapter
continues with a review of stability both for
external and internal description. For the
constant multi-input controliable system its
stabilization is solved using the state feedback.
(Relations limiting the stabilization using the
output feedback are not mentioned.) Even
here there is not explicitly introduced multi-
input canonical controllable form but instead
extra state feedback is used to make the
system cyclic, and afterwards to stabilize it by
single input. Via duality stable asymptotic
state estimation is obtained. The reduced
(Luenberger) estimation of state (— but not
for functionals of the state) is also introduced.
Chapter ends with 14 pages of an introduction
to the optimal non-linear control (Lagrange,
Bellman, Hamilton, Pontrjagin).

Chapter 8: Algebraic approaches to system
realization. The starting point is introduction
of the state as the equivalence class of past
inputs. For non-linear discrete systems, their
minimal (reachable and observable) realiza-
tions are introduced, unfortunately without
the finite algorithm. Because of this, the class
of systems is narrowed to linear constant
systems. For them given are the finite linear
algorithm and algorithm for partial (sequen-
tial) realization. The first algorithm holds




also for continuous system. (With respect to
realization as a tool of identification it can
be taken as an omission that the input/output
data take, in the textbook, just a special form
of the Markov parameters and not of the more
general input/output sequences. This can be
overcome: ecither via the explicit conversion
of the measured data to the Markov para-
meters or via the introduction of some proper
multivariable canonical form. Nevertheless
in the textbook there is no hint about this.)
Realization has been generalized from (input/
state/output) vectors to modules. On the
counter-example the authors demonstrate that
still further generalization, e.g. for groups,
can fail. Because of this they introduce (at
first in engineering oriented textbook, and
thus via readable and leisure way) the category
theory. In the framework of this theory authors
pose and solve the right generalizations, They
show that the fundamental results of linear
system theory do not intrinsicaly depend on
linearity (for vector spaces or modules) but
on the properties of categories with countable
copowers, countable, powers and image
factorisation to oblain input strings, output
strings, and state,

Appendices 1, 2 present 24 relations for
Laplace and 21 relations for Z-transform.
Appendix 3 deepens the control theory survey
from Chapter 7. The Lagrange multiplier
theorem is proved and applied to the con-
tinuous version of Kalman linear-quadratic
finite-time control. (No mention is given to
the fact that the infinite-time problem is very
closely tied to controllability. The authors,
for unknown reasons, say that linear boundary-
value problems for state and costate can be
solved only via the Riccati equation.) At the
end, Pontrjagin minimum principle is proved.

Very important part of the textbook (in
addition to almost 200 solved examples) are
the exercises at the extent of approx. 150 pages,
printed by small size types. The exercises
(except for pure system analysis) are focused
on mechanical/electrical/control/computeren-
gineering (scarcely even to economics and
farmakotherapy) and of course to broaden
the surveys of algebra and analysis. The
authors often anticipate at exercises what will

be treated on general level in the next chapters.
The exercises often serve as the guided tour
to the solution of nontrivial problems: the
derivation of B. L. Ho's realization algorithm,
the proof of continuous version of dynamic
programing.

Padulo-Arbib monography on system ana-
lysis is a successfull work, extraordinary
interestingly written textbook, and it can be
expected that it will influence the status quo
with the same significance as in the past 11
years the fundamental Zadeh-Desocr mono-

aphy has done.
graphy Antonin Vanécek

O. L. R. Jacoss

Introduction to Control Theory

Clarendom Press, Oxford 1974.
Stran VIII 4 365, cena £ 6.75.

Kniha je moderné pojatou udebnici teorie
automatického Fizeni, ve které autor vybral
ty nejpodstatnéjsi oblasti teorie fizeni a mate-
matiky tak jak v tomto oboru postupné€ vzni-
kaly a nabyvaly svého uplatnéni.

Jak znamo, teorie automatického Fizeni
prosla piiblizné trojim obdobim:

a) Klasicka teorie fizeni, opirajici se o analyzu
obyéejnych linedrnich rovnic vyplyvajici
z puvodnich Maxwelovych studii o Fizeni
otacek (1868), dosahla svého vrcholu ve
druhé svétové vélce pii aplikaci na vojenské
ulohy a radarovou techniku.

Druhé obdobi rozvoje teorie Fizeni je
poznamenano snahami po zobecnéni na
sloZité mnoharozmérové pramyslové Glohy
fizeni a na Fizeni letadel. Uplatiiuje se téZ
vliv rozvijejici se vypoltové techniky.
Nejveétsi poget novych vysledkQ pochazi
z let 1950—1960.

Nejnovéjsi obdobi vyvoje teorie Fizeni
zdiirazfiuje vyznam neurcitosti, ktera byla
v predchazejicich obdobich zanedbdvana.
Systém fizeni se povaZuje za stochasticky
systém a aplikuje se teorie pravdépodob-
nosti.

b

N

C

ps2

Autor rozdélil latku své knihy podle zminé-
nych £ etap a skloubil uspéiné nejzavazn&jsi
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teoretické prostfedky analyzy a syntézy
systému fizeni v jedinou kniZni publikaci.
Ucebnice se tyka jak systémi spojitych tak
diskrétnich, jednorozmérovych i mnoharoz-
mérovych. Rozsah vénovany nelinedrnim
systémlm je ve velmi dobrém poméru k systé-
muim linearnim.

V prvni &asti knihy se autor zabyva deter-
ministickymi linedrnimi systémy spojitymi
i diskrétnimi a jejich popisem pomoci diferen-
cidlnich a diferenénich rovnic a pfisluSnych
pfenosi. Uvadi hlavni kritéria stability a me-
todu geometrického mista kofend. Daile se
zabyvéd jednoduchymi metodami syntézy, za-
klady stavového prostoru a syntézou linearnich
systémi podle kvadratickych kritérii. Reseni
opird o dynamické programovini Bellmana
a aplikuje jej i na systémy mnoharozmérové
a t-variantni.

Druh4 &ast knihy je vénovéana deterministic-
kym nelinedrnim systémum. Je uveden zakladni
popis téchto systémii a k syntéze je pouZit
variaéni pocet s vyuZitim Eulerovy rovnice
a Pontrjaginova principu maxima. ZvIastni,
pozornost je vénovédna systémim s omezenymi
akénimi veli¢inami. Podrobné a nézorné se
aplikuje k feseni nelinedrnich systémi fazova
rovina. Zavér této Casti knihy je vénovan sta-
bilit€ a to pfimé metodé Ljapunova a metodé
ekvivalentnich pienosi.

Treti ¢ast knihy je vénovdna stochastickym
systémim. V uvodu jsou diskutovany zékladni
pojmy teorie pravd&podobnosti jichZ se pak
déle vyuZiva k syntéze linedrnich stochastickych
systému podle kvadratickych kritérii a to jak
pro systémy jednorozmérové tak pro systémy
mpoharozmérové, pfi¢emZ pro mnoharozmé-
rové systémy je vyhradné vyuZivan stavovy
prostor, Zvlasini kapitola je vénovdna odhadu
stavového vektoru. Kalmantv filtr se poéita
pravdépodobnostnim pfistupem s vyuZitim
Bayesova pravidla. Tento postup je aplikovin
i na mnoharozmérové nelinearni systémy a je
porovnavan se statistickym pFistupem feseni,

V knize je relativné mdlo feSenych piiklada
ale vSechny tfi &asti knihy jsou zakondeny
formulaci wloh, jejichZ feeni je uvedeno na
konci knihy. Citovana literatura se omezuje
Jjen na publikace, které se bezprostfené vztahuji
k tématice knihy.

Vyklad je podavan velmi instruktivné s vy-
uZitim bohatych pedagogickych zkudenosti

autora.
Viadimir Strejc

British Scientific Documentation
Services

The British Council, London 1974.
Stran 72, cena £ 1.

Publikace zahrnuje Uplny pichled britské
produkce a britskych sluZeb v oblasti doku-
mentace védecké a technické literatury s vy-
jimkou mediciny. Produkci se pfitom rozumi
tradi¢ni dokumentacni a bibliografické sluzby,
zahrnuje v8ak také produkci téchto sluZeb
na magnetickych paskdch a jinych paméfovych
mediich. Pfehled zahrnuje anotované produkty
dokumentaénich sluzeb nejriiznéjsich védec-
kych, vyzkumnych, knihovnickych i jinych
specializovanych instituci, tématickou speci-
fikaci, rozsah abstrakt a dokumentace, perio-
dicitu, pocdet i formu, rozsah a cenu. Zahrnuty
jsou rovnéZ analogické sluZby v oblasti Fizeni
hlavnich priimyslovych oblasti a techniky.

Publikace ukazuje imponujici rozsah brit-
skych dokumentanich sluZeb, které svou
metodikou i technickymi prostfedky patii
k nejlépe vybavenym. I kdyZ tyto sluZby nejsou
nijak centralizovdny nebo unifikovanym zpl-
sobem fizeny, umoZiiuji prakticky 1plny
a permanentné aktualizovany pfehled védecko-
technické produkce. Uvedend publikace po-
skytuje souhrnny obraz této innosti.

Ladislav Tondl

E. Epwarps, F. P. LE!;.S

Man and Computer in Process
Control
The Institution of Chemical

London 1972.
Stran 303, cena £ 7,50.

Engineers,

Ide o prvu systematickd pracu o interakcii
¢loveka a riadiaceho pocitaca.




V prvych kapitoldch autori (z University
of Technology, Loughborough) podavaja
struéné poznatky o riadiacom po¢itaci a o Tud-
skom &initelovi v technickom systéme. Dalej
popisuja funkcie pocitaa a Cloveka pri riaden{
procesu ako aj doterajsie vyskumy operdtora
technologického procesu (najmd z oblasti
chémie, Zeleziarne, cementarne, energetika).

Dalsie kapitoly si venované spolahlivosti
systému Clovek-stroj a automatizovanému
systému riadenia.

Autori tieZ podavaju prehlad vyskumov,
zaoberajucich sa funkciami riadiaceho po¢i-
tada, vyberom a zacvikom operatora, oznamo-
vaémi a ovlada¢mi, hierarchickymi po¢itaco-
vymi systémami, navrhovanim spolahlivych
systémov a programovanim.

V kapitole o navrhovani riadiaceho systému
sa poukazuje na vyznam Tudského &initela.

Zavereéna kapitola je venovana prehfadu
celej problematiky, priCom autori zddraziiuju,
Ze islo im o zdkladné principy a nie o detailné
riesenia problémov.

V dodatkoch st vyobrazené rdzne panely
operatora, termindly a pod.

Takmer tretinu knihy =zabera rozsiahla
bibliografia (cca 3300 poloZiek). Na jej za-
Ciatku je vecny index, potom zoznam kon-
ferencii a kone&ne zoznam publikacii (obsa-
huje aj sovietske a ¢eskoslovenské prace z tejto
oblasti).

Na konci knihy je autorsky a vecny index.

Kladom recenzovanej knihy je spracovanie
novej a aktudlnej problematiky na zdklade
reprezentalivnych diel¢ich $tudii roztratenych
v taZko dostupnych pramefioch. Toto spraco-
vanie ma viak len formu tématického prehfadu
bez konkrétneho rozboru aspoint niektorych
z mnoZzstva nadhodenych problémov. Publi-
kécia je skdr orientaciou pre vyskumnika
(najmi vdaka bibliografii) ako poméckou pre
konstruktéra systémov Clovek-riadiaci pogitac.

Michal Strizenec

ANATOL RAPOPORT (Ed.)

Game Theory as a Theory
of Conflict Resolution

D. Reidel Publ. Comp., Dordrecht— Boston
1974.

Siran 283, cena neuvedena.

Recenzovand kniha, kierd vychazi jako
2. svazek nové mezindrodni edice ,,Teorie
a rozhodovani* (Theory and Decision Library)
obsahuje 11 zajimavych studi, charakterizuji-
cich souéasné sméry vyvoje teorie her a jejich
aplikaci ve spoledenskych védach. Usporadatel
sborniku, prof. Ana'ol Rapoport, je zndmym
odbornikem v oblasti matematické psychologie
a autorem nékolika netradi¢nich knih o teorii
her, akcentujicich spiSe filozofickou neZ
formalné matematickou stranku této stale se
rozvijejici discipiiny.

Podle svého obsahu jsou jednotlivé pfi-
spévky rozdéleny do dvou d&asti. Prva &ast
(5 stati) se zabyva analyzou her 2 osob s ne-
konstantnim souctem plateb (v literatufe se
téZ nazyvaji bimaticovymi hrami), druhd &ast
(6 stati) predklada vysledky kooperativni
teorie her # osob.

Spolednym jmenovatelem prvé Casti jsou
rizné pristupy k fe§eni rozhodovaci situace,
nazyvané zjednoduSené ,,v&ziiovo dilema‘*
(prisoner’s dilemma). Model konfliktni situace
s dvéma ucastniky, ktefi voli jednu ze dvou
alternativ, pfi¢emZ nemohou navzajem komu-
nikovat a ,kvalita* vysledku situace pro

‘kazdého z nich je dand nejen vlastnim rozhod-

nutim, ale t1éZ rozhodnutim partnera, uZ mnoho
let pfitahuje pozornost matematik i psycho-
logi. Piehled dosavadnich vysledkdl analyzy
véziiova dilemmatu pfinasi tivodni stat Ana-
tola Rapoporta. Rozborem a riiznymi formu-
lacemi tohoto problému se zabyvaji téZ daldf
3 prace (T. Burns a L. D. Meeker, D. M. Kil-
gour, C, S. Thomas). Posledni a nejzajimavéjsi
stat 1. &sti knihy (Anatol Rapoport a J. Per-
ner) se zabyva obecnou kooperativni teorii her
dvou osob s nekonstantnim sou¢tem a kriticky
analyzuje tzv. Nashovo kooperativni feSeni.
Staté 2. Casti knihy, vénované kooperativni
teorii her n osob, se zabyvaji 3 okruhy pro-
blémil. Prvy z nich moZno stru¢né charakte-
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rizovat jako pokus o experimentd!ni porov-
nani ,,spekulativni racionality** (pojmy doho-
dovych mnoZin a K-jadra) se skuteénou ,,sta-
tistickou racionalitou* skupin a individui
(prace J. P. Kahana a Ammona Rapoporta,
A. D. Horowitza a Ammona Rapoporta).
Nové pojmy feSeni a kompromisnich vysledka
kooperativnich her v tvaru charakteristické
funkce za riznych pfedpokladlt 0 mozZnostech
a omezenich tvorby koalici definuji dalgi
3 prace (D. M. Kilgour, J. D. Laing a R. J.
Morrison, M. Freimer a P. L. Yu). Ponékud
zvlastni postaveni ma pfispévek N. Howarda.
Usp&sna kniha tohoto autora z r. 1971 (Para-
doxes of Rationality, Theory of Metagames
and Political Behavior, MIT Press, Cambridge
1971) je ziejm€ nejvyznamnéjsi ,,inovaci*
v teorii her za posledni obdobi. Howard v ni
pfibliZuje ,,hrové** chdpdani racionality redlnym
podminkam rozhodovéni v konflik:nich situa-
cich roziifenim axiomatiky ,,normativni inteli-

gence'’, pouZivané tradiéni teorii her, zavede-
nim predpokladi o informovanosti hrace
o volb& strategie a informovanosti kazdého
z ostatnich alastnik@i konfliktu. Svoji teorii
takto vznikajicich ,,metaher se autor v re-
cenzovaném sborniku pokousi zobecnit tak,
aby preklenul rozdil, existujici dnes mezi
kooperativni a nekooperativni teorii her. Zd4
se, ze jeho cesta skute¢né vede k vytvofeni
dostate¢né obecné spolecné teorie.

Piednos:i knihy je jeji ,,interdisciplindrni‘
charakter; jeji studium muZe poskytnout
celou fadu inspira¢nich podnéti matematikiim,
psychologiim, sociologiim, ekonomim i pra-
covnikiim, zabyvajicim se ,,implementaci‘
lidského ¢initele v ramci obecné teorie systé-
mi.

Kniha vhodné demonstruje dosud nedoce-~
néné moZnosti teorie her jako specifického
matematického aparitu analyzy nékterych
socidinich jevi.

Frantisek Turnovec
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