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BOOK REWIEWS — PEHHEH3UH

T. Salit: REALNE CISLA, Alfa, Bratislava 1982, 317 stran

Recenzovanii knizku vydalo vydavatelstvo Alfa v kniZnici Epsilon. Cielom tejto kniZnice je pom4hat
pri vyuCovani matematiky a prispievat k rozSirovaniu vedomosti a rozhladu §tudentov, pripadne §irej
verejnosti zaujimajicej sa o matematiku. Iste nie je mozné do detailov na strankach jednej brozirky
rozpitvat zo vSetkych stran taku klasicki prepracovanii a pedagogicky ndro¢ni tému, akou je tedria
redlnych &isiel. Kazdy autor spraciivajiici tito tému musi citlivo zvazit hibku a miesta spustenia sond do
pola redlnych ¢&isiel, aby najmd poukidzal na moderné aspekty jeho tedrie, €lenitost $truktiry
a rozmanitost pouZitych technik, ale aby pritom na jednej strane pripadnym jednostrannym pohladom
nenaru$il kompaktnost celku a na druhej strane technickou ndro¢nostou nezatienil podstatnosti alebo
dokonca neodradil Citatela, ¢asto hladajiceho prostrednictvom tejto kniZnice orienticiu. Podla méjho
nazoru sa recenzovana knizka vo velkej miere zhostila tychto niarokov dobre.

Po prvych dvoch kapitolach, z ktorych td prva je v podstate len kolekciou nevyhnutnych pojmov
a vysledkov z teérie mnozin a algebry, nasleduju tri kapitoly venované trom spdsobom konstrukcie pola
redlnych Cisiel : Cantorovmu, mierne modifikovanému Dedekindovmu a konStrukcii pomocou filtrov.
Siesta kapitola je venovana zikladnym pojmom z tedrie postupnosti, radov a nekone¢nych siiéinov.
V siedmej kapitole ndjdeme dokaz existencie logaritmu, niektoré vlastnosti ¢isla e a prirodzene pojem
mocniny s redlnym exponentom.

Z poslednych troch kapitol ,,Racionilne a iraciondlne ¢isla*, ,,Algebraické a transcendentné ¢isla“,
,,Cantorove rozvoje redlnych cisiel a retazové zlomky‘ prebleskujui profesiondlne vedecké zdujmy
autora. Citatel sa tu okrem iného dozvie o Banachovej—Mazurovej hre, Hamelovej baze, baireovskych
kategoridch, normdlnych ¢islach ap. Text je doplneny mnoZstvom prikladov a cvi€eni, z ktorych vybrané
maji na konci knihy aj rieSenie.

Recenzovani kniZku povaZujem za vitané oZivenie u nds dostupnej literatiiry pre §tudentov gymnazii
zaujimajicich sa o matematiku a posluchaCov uditelského smeru §tidia na prirodovedeckych
a pedagogickych fakultach.

Stefan Porubsky, Bratislava

Ya. G. Sinai: THEORY OF PHASE TRANSITIONS. Rigorous Results. Akadémiai Kiad6, Budapest
1982. 150 pages

Although being not a systematic exposition of the basic rigorous results in statistical mechanics, this
outstanding monograph touches all major problems pertinent to the recent developments in equilibrium
statistical mechanics.

The central notion is that of a limit Gibbs distribution corresponding to a given Hamiltonian.
Hamiltonians as well as limit Gibbs distributions throughout the book are considered on integer lattices
- only. The first chapter is devoted to definitions and examples of Hamiltonians and to already classical
results on existence of limit Gibbs distributions. In a finite volume a conditional Gibbs distribution can
be defined by prescribing the form of the conditional probability inside that volume given appropriate
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external conditions or, equivalently, using a thermodynamical formalism as mamfested through
variational principles. Limit Gibbs distributions are then defined as weak limits of conditional Gibbs
distributions when the finite volumes approach the entire infinite lattice.

The problem of first order phase transitions 1s closely related to the nonuniqueness of the limit Gibbs
distribution. The first rigorous results on first order phase transitions are due to Peierls who considered
the two-dimensional Ising model of ferromagnet. Peierls determined the range of parameter values for
which there exist at least two translationally-invariant limit Gibbs distributions and showed that these
distributions describe small local distortions of ground states. Chapter 2 reports on a generalizat on of
Peierls’ arguments which gives a detailed picture of the structure of pure phases, ground states, and lim t
Gibbs distributions in classical lattice systems.

The next chapter concerns classical lattice systems with continuous symmetry and contains a detail d
exposition of two basic results: the theorem on absence of breakdown of continuous symmetry in
two-dimensional models (due to Dobrushin and Shlosman’ and th: famous Frohlich—Simon—Spencer
theorem on existence of spontaneous magnetization in the d-dimensional Heisenberg model for d =3

Phase transitions of the second kind are described in the last chapter. Based on a detailed
investigation on the hierarchical models of Dyson, the author introduces the basic concept — a scaling
probability distribution, and the basic method — the renormalization gro 1p method Related problems
concerning in particular non-Gaussian scaling distributions are considered.

Formally, one can conceive of the theory of phase transitions as of a new branch of probability
theory, and a good knowledge of probability theory is a necessary prerequisity for anyone wishing to go
through the details of the text. On the other hand, a good deal of physical intuition 1s needed to
contemplate upon physical motivations and physical consequences of the challenging mathematical
theory developed in the book. To conclude, the text indeed confines the author’s dedication: “Thus the
book is written for those who either are specialists in statistical physics or are inclined to deal with it
— directly and seriously.”

Stefan Sujan, Bratislava
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