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The subject of the talk is the investigation of an optimization problem arising from discrete
geometry, namely, the problem of finding the densest packings of congruent circles in the
unit square. We study reliable methods (based on interval arithmetic) to solve certain
instances of the problem class. In the talk we give an overview of the methods made
possible to solve the cases for 28, 29, and 30 circles by proving the global optimality and
structural uniqueness of the earlier best known packing configurations.

These methods are the following: a fully interval version of a previously known so-called
area reduction method, which represents the search regions still of interest by polygons
obtained with interval computations, an efficient method for handling possible occurrences
of free circles indicating a continuum number of equivalent optimal solutions, a multi-stage
method for investigating the search space through sets of tile combinations, and finally, the
application of interval fixed point theorems for proving the structural optimality and
uniqueness of the guessed packing configurations.

The publications related to the presentation can be reached at the following webpage:

http://www.inf.u-szeged.hu/~markot/publ.html
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Az el6adas targya egy geometriai optimalizalasi feladat, az egybevagd korok négyzetbe
torténd legstirlibb pakolasainak vizsgalata megbizhato (intervallum aritmetikdn alapuld)
megoldasi eljarasokkal. Az eléadasban attekintjiik azokat a modszereket, amelyek lehetdvé
tették a 28, 29 ¢és 30 kor esetére ismert eddigi legjobb pakolasok globalis optimalitdsanak
¢s (szimmetrikus esetektdl eltekintve) strukturalis egyértelmiiségének szamitogépes
igazolasat.

Ezek a modszerek a kovetkezok: egy korabbrdl mar ismert, Un. teriilet-eliminécids eljaras
intervallumos valtozata, amely a keresés még figyelembe veendd tartomanyait
intervallumos szamitasokkal kapott poligonokkal reprezentalja; az optimalis pakolasokban
esetlegesen eléforduld szabad korok, azaz kontinuum sok ekvivalens optimalis megoldés
hatékony kezelési mddja; a teljes keresési tartomany tobbfazisos, in. csempekombinacio-
halmazokon torténd vizsgalata; valamint fixponttételek intervallumos alkalmazasa a
strukturalis unicitas igazolasahoz.

Az eléadassal kapcsolatos kozlemények elérheték a kovetkezd vendégoldalon:

http://www.inf.u-szeged.hu/~markot/publ.html



