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RECENZIE

Ivan Jan: MATEMATIKA 1. Alfa, Bratislava — SNTL Praha 1986, 2. vydanie, 704 stran.

Druhé vydanie vysoko$kolskej uéebnice je ur€ené pre Studentov prvych ro¢nikov vysokych §kol
technického zamerania, hlavne pre posluchacov strojnickych fakult.

V prvych dvoch kapitolach su uvedené zaklady vyrokového poctu a vlastnosti realnych Cisel.
V tretej kapitole je prebrany pojem funkcie a zakladné typy funkcii s ich grafmi. Stvrta kapitola je
venovana postupnostiam a ich limitam. Nasledujica kapitola je venovana pojmom limite funkcie
a spojitosti funkcie, pritom sa vychadza z pojmov zavedenych v kapitole 4. Kapitoly 6 az 8§ pojedna-
vaju o derivacii funkcie, zakladnych vetach diferencialneho poctu a pouzitiu derivacii pri vySetrova-
ni priebehu funkcii. V kapitole 9 je zavedeny pojem primitivnej funkcie, neurcity integral a zakladné
metddy integrovania. Dalej je zavedeny uréity integral a jeho aplikacie. Prvi ¢ast knihy uzatvara
kapitola o nekone¢nych radoch &iselnych aj funkcionalnych.

Druha cast knihy obsahuje vybrané kapitoly z algebry a geometrie, komplexné {isla, zaklady
vektorovej analyzy a pribliZzné rieSenie rovnic.

Kniha je napisana pristupnym a dobre zrozumiteInym §tylom. MnoZstvo vyrieSenych prikladov
ako aj cviceni s vysledkami napomaha osvojeniu si preberanej latky.

J. Antoni, Bratislava

L. Lovasz, M. D. Plummer: MATCHING THEORY. Akadémiai Kiado, Budapest 1986,
xxxil + 544 pages.

This book is concerned with matching theory and related questions on graphs or their
generalizations.

The book starts with Preface (27 pp.) which includes a short history of matching theory, a
sketched contents of the book and some instructions for reading. Five pages are devoted to basic
(graph) terminology.

The main text is divided into 12 chapters. Throughout the text, there are inserted “Boxes”
including, in a condensed manner, backround material which may be useful to some readers but
which may be well-known to others. Ch. 1: Matchings in bipartite graphs (The theorems of Konig,
Hall and Frobenius; A bipartite matching algorithm: the Hungarian method; Deficiency, surplus
and a glimpse of matroid theory; Some consequences of bipartite matching theorems). The boxes
include: NP-properties, good characterizations and minimax theorems; On algorithms; Matroids.
Ch. 2: Flow theory (The max-flow min-cut theorem; Flow algorithms; Flow equivalent trees;
Applications of flow theory to matching theory; Matchings, flows and measures). Boxes: Searching
a graph; Numbers in algorithms. Ch. 3: Size and structure of maximum matchings (Tutte’s theorem,
Gallai’s lemma and Berge’s formula; The Gallai-Edmonds structure theorem; Toward a calculus of
barriers; Sufficient conditions for matchings of a given size. Box: Matching matroids and matroid
duality. Ch. 4: Bipartite graphs with perfect matchings (Elementary graphs and their ear structure;
Minimal elementary graphs; Decomposition into elementary graphs). Ch. 5: General graphs with
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perfect matchings (Elementary graphs; The canonical partition; Saturated graphs and cathedrals;

" 1-extendable graphs; Factor-critical and bicritical graphs). Ch. 6: Some graph-theoretical problems
related to matchings (2-matchings and 2-covers; 2-critical and regularizable graphs; Konig
property; Hamilton cycles and 2-matchings, The Chinese postman problem; Optimum paths, cycles,
joins and cuts). Boxes: Reducibility problems and NP-completeness; Packing. Ch. 7: Matching and
linear programming (Bigraphs; Matchings and fractional matchings; The matching polytope;
Chromatic index; Fractional matching polytopes and cover polyhedra; The dimension of the perfect
matching polytope). Boxes: Geometry and algorithms of linear programming; Integrality con-
ditions; Cutting planes; Good characterizations; The dimension of a polytope. Ch. 8: Determinants
and matchings (Permanents; The method of variables; The Pfaffian and the number of perfect
matchings; Probabilistic enumeration of perfect matchings; Matching polynomials; Two applica-
tions to physical science). Box: Probabilistic methods in graph theory. Ch. 9: Matching algorithms
(The Edmonds matching algorithm; Weighted matching; An algorithm based upon the Gallai-
-Edmonds theorem; A linear programming algorithm for matching). Ch. 10: The f-factor problem
(Reduction principles: A structure theory for f-factors: Realization of degree sequences). Ch. 11:
Matroid matching (Formulations; The main theorem of polymatroid matching; Matching in special
polymatroids). Boxes: Oracles; Minimizing submodular set functions. Ch. 12: Vertex packing and
covering (Critical graphs: Vertex packing in claw-free graphs). Box: Bounds on the independence
number, or: can anything be done with NP-complete problems?

The list of references follows the text and consists of 550 items. Only those references are
included which are cited in the text. (However, the authors promise that a much more extensive
bibliography on matching will be published separately.) The book ends with Index of terms (11 pp.)
and Index of symbols (6 pp.). Many good figures make easy understanding the text. A lot of
excercises scattered in the text is an inseparable part of the book. The problems vary from trivial
to difficult and are without answers but with references (if any).

The material is well motivated and the style is outstanding. There are very few typographical
errors, and these are easily corrected. The book contains, besides classical results, a considerable
number of new results on matching theory which have been discovered in the last years. The authors
have done excellent original research and properly include it in the book. They have nicely combined
the classical approach in graph theory with the today’s more algorithmic point of view.

In summary, the authors are to be congratulated on producing a book which any professional
or serious advanced student in graph theory or combinatorial optimization can and should benefit
from reading. This is an impressive book.

Jan Plesnik, Bratislava

T. Salat—J. Smital: TEORIA MNOZIN, Alfa, Bratislava — SNTL, Praha, 1986, 217
stran.

Citatel sa v knihe mdze oboznamit s Zermelovym-Fraenkelovym axiomatickym systémom tedrie
mnozin, zakladnymi operaciami a pojmami v tedrii mnozin a ich vlastnostami a tiez s niektorymi
aplikaciami tedrie mnozin v matematickej analyze a algebre. Obsah knihy v nazvoch jednotlivych
kapitol: 1. Mnoziny, vyroky a vyrokové funkcie, 2. Zermelov-Fraenkelov axiomaticky systém tedrie
mnozin, 3. Operacie s mnozinami, 4. Relacie, 5. Kardinalne ¢isla, 6. Porovnavanie kardinalnych
¢isel, 7. MnozZiny kone¢né a mnoziny nekonecné, mnoziny spocitatelné a mnoziny nespocitatelné,
8. Usporiadané mnoziny, 9. Dobre usporiadané mnoziny, 10. Axioma vyberu a jej ekvivalenty,
11. Topologické priestory, 12. Metrické priestory.
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Kniha je dobre metodicky spracovana a vdaka tomu jej obsah méze pochopit pomerne $iroky
okruh ¢itatelov. Osobitne treba vyzdvihnut ¢asti venované mozZnostiam aplikacii tedrie mnozin,
ktoré pozornému ¢itatelovi méZu pomaoct lepsie pochopit niektoré jednotiace momenty v matemati-
ke. Kapitoly st rozdelené na ¢asti, kazda z nich je doplnena cvi¢eniami, ktoré ilustruji a dopliiuja
preberanu latku. MozZno stalo za uvazenie doplnit knihu dodatkom, ktory by na niekolkych
stranach informoval ¢itatela o niektorych nedavnych a sicasnych pokrokoch a tendenciach v teorii
mnozin. V tejto suvislosti upozoriiujeme narocného Citatela na knihu B. Balcar—P. Sté-pének:
Teorie mnozin, Academia, Praha, 1986.

Kniha je schvalena ako vysoko$kolska ucebnica pre matematicko-fyzikalne a pedagogické
fakulty vysokych kol a je uréena posluchac¢om ako aj absolventom tychto $kol.

L. Misik ml., Bratislava

T. Salat a kol.. ALGEBRA A TEORETICKA ARITMETIKA, diel 2, Alfa Bratislava
a SNTL Praha 1986, 215 stran.

Druhy diel ucebnice, ktor¢ spolu pokryvaju latku predpisanu pre rovnomenny predmet poslu-
chacov uditelského smeru §tiidia matematiky. Kniha sa ¢leni na $tyri Casti: 1. Usporiadané okruhy,
2. Readlne disla, 3. Teoria disiel a 4. Grafy a zvizy.

Kapitola ,,Usporiadané okruhy* (32 str.) ma za ciel rozsirif vedomosti buducich ucitelov
o zakladné vysledky okolo usporiadanych poli a okruhov so $pecidlnym zretefom na vlastnosti
dvoch fundamentéalnych predstavitelov takychto Struktir — oboru integrity celych ¢isiel a pola
racionalnych ¢isiel. Kapitola kulminuje v teoretickej priprave pozadia procesu vnorenia archimedov-
sky usporiadanych poli do spojito usporiadanych poli. Samotny tento proces sa demonstruje
v nasledujucej kapitole ,,Realne ¢isla* (53 str.) prostrednictvom Cantorovej konstrukcie pola
realnych Cisiel. Tato metoda sa potom vyuziva aj na nacrt spésobu ako ziaplnit Tubovolné archime-
dovsky usporiadané pole. Za dolezitu Cast tejto kapitoly povaZujem aj opis Dedekindovej konstruk-
cie pola realnych Cisiel a paragrafy venované otazkam existencie a definicie mocniny s realnym
exponentom a logaritmu kladného realneho ¢isla, ktoré Casto zostanu nepovsimnuté v dosledku
prilisného zdorazinovania abstrakcii pocas Studia.

Kapitola ,,Teoria Cisiel* (49 str.) obsahuje popri klasickom materiali elementarnej tedrie Cisiel
pocinajuc delitelnostou a konciac vlastnostami zakladnych aritmetickych funkcii aj vybrané vysled-
ky o netradi¢nych rozvojoch (napr. Cantorovym) realnych cisiel, ako aj zakladné vysledky o algeb-
raickych a transcendentnych ¢islach.

Ako uz nazov poslednej kapitoly ,,Zvidzy a grafy* (49 str.) napoveda, je tato venovana zakladom
teodrie zvidzov a tedrie grafov. O obsahu tejto Casti si moze Citatel utvorit ¢iastoény obraz z nazvov
jej casti: Ciastoéne usporiadané mnoziny; Definicia zvizu, podzvizy; Distributivne zvizy; Boolove
algebry; Aplikacie Boolovych algebier; Grafy, zakladné pojmy; Neorientované grafy; Orientované
grafy; Aplikacie teorie grafov.

Kazdy ¢lanok knihy je ukon¢eny cviCeniami roznej tazkosti, ktoré sit uréené na precvic¢enie alebo
prehibenie preberanej latky. K vybranym prikladom si na konci knihy uvedené kratke navody na
ich rieSenie, pripadne ich vysledky.

Vzhladom na to, Ze praca s celymi ¢islami a vySetrovanie ich rozmanitych vlastnosti je popri
geometrii jednym z fundamentalnych prostriedkov a nastrojov rozvoja matematického myslenia
v §kolskej matematike, myslim si, Ze by nebolo na §kodu, keby sa nasi Studenti vysokoSkolského
stidia matematiky dozili ,,nepovinného* treticho dielu tejto ucebnice, ktory by bol detailnejsie
venovany tym partiam teorie Cisiel a algebry, ktoré mali v historickom vyvoji dopad aj na ostatné
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Casti matematiky. Mam tu na mysli najmi zaklady algebraickej teodrie Cisiel s dorazom na otazky
rieSitelnosti istych geometrickych uloh (napr. kruzitkom a pravitkom), dalej otazky okolo rieSenia
rovnic pomocou radikalov a v neposlednej miere aj tie Casti analytickej teorie Cisiel, ktoré viedli
k vzniku doéleZitych pojmov v komplexnej analyze, atd. Takyto ,,uzemnovaci** diel by na jednej
strane iste pomohol Studentom porozumiet, pre¢o vznikli mnohé pojmy a na druhej strane by
pomohol nadanej$im Studentom pri samostatnom $tadiu oblasti, ktoré sa pre nedostatok Casu
nedostana do rozvrhu hodin.

Stefan Porubsky, Bratislma
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