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Abstrakt: V pfedlozene praci studujeine gravit a cm kolaps nehmotneho rea.lneho
sfericky symetrickeho skalarm'ho pole. Popiseme kritickf'1 ehovam tohoto ko-
lapsu, pfedevsun /avi.slost hmotnosti vznikle ccrne rli'ry na volbe pocatecnich
dat, objev kritickcho exponentu, kriticke rc^scni a jt-ho diskretui sobepodobmist.
Diskntnjeme vyznam objirvu kritickeho chovani ve vzlaliu k hypoteze kos-
micke cenzury. Odvodime Einsteiiu>vy rovnico a r(5vnici hmnty ponujci Hilbcr-
tova variarniho pvincipu. c;oz nashxlne pouzijemc k odvo/eiii ]jfislnsnych
rovnic uclimotuelio skalarni jjule. Dale odvodime tvar metriky pro sfericky
symetricke dynarnicke gra.vitacm' pole. Formnlujeme nlohn kolabujiciho pros-
toroeasn jako soust.avu ctyf kva/ilincann'ch parcialnich diferenciahii'ch rovnir
a diskntujeme roli pocalecm'ch a okrajovyeli podminek. Popi'seme numerickc
ni(;tody ponzivano k evolnci ta.ko\ychfo rovnic. pute pfedstavime a roze-
bereme po\i/ite numeriekc schema, ilustrnjeme jeho konvergenci a zrluvodmme
volbu pocatecnich a okrajovych dat. Pfedstavime a interpretujeme zfsktxne
vysledky nnni<u'icke evolnce zvolenych pocHtecm'ch dat.
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Abslrax:t: In the present work we study gravitational collapse of rnassless real
scalar field minimally conpled to general relativity in spherical symmetry.
We describe? critical behaviour of this collapse, especially power-law scal-
ing of the black hole mass and discretely self similarity of critical solution.
We discuss relation between discovery of critical behaviour and the cosmic
censorschip conjecture. We derive Eint.ein equations and equation of ITULSS
using the Hilbert variational principle and we nse it for deriving these equa-
tions for massless scalar field. Then we derive metric tensor for dynamical
gravitational field in spherical symmetry. We formulate problem as system
of four kvasilinear partial different ial equations and we discuss the role of
initial and boundary data. We described numerical methods. We introduce
and analyse applied numerical scheme and ilnstrate its convergence and give
reasons for choice of initial find bondary data. We introduce and interpret



obtainod rn.sults of numerical evolution of cho.scn initial data.
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