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Tllo subtnittcr] cllctortr] tlrcsis deals witlr rnorleliltg of 1lLirsc transiticrrrs b1, 11,*, rtteirtls tlť t}rt-l

1llrirst-íit:lcl rn<rrlci, Tlrc tlresis is rliviclelcl irrto tu,o rl]i],il} palt§:

í" piitrsc fie]rl rnorlclirlg oí purc sltbstancc solir]ificertiorr (Chailrers 2 arrd ;3),

II. oplirrriza,iion on trort.ttecl lirtear -cpaces (Chi,rllter 4,;'.l a.rrr1 6J.

irr Par,1., í. tlre ca.rrr]irlaíc cjesclibes a, sta,tistical rnodel fclr 1lhase transition. Tiris lcarls trl :r

gerter:r1 expressku for íiee energv wlrich is diíficrrlt lll use for ttlttrrerical sinrttlai,itlns. Basec] orl

ilte gerrtlrirl ťorrrr oť the frer: cn€Ig},, tlre autlmr srrggtl-sts a nerv reaction terttl ir:r tlrc plrase-fielrl

rtlrlrlr:1. Tlx: rrcrr. r,tlaction terrn is rlesiglierl to ex}rrl:iť bettel ph.r,5i"r,' propelt,ies. SlrctiÍic:illv" it
rloes trot srúl'er lrorrr. §poill,ane(]us nirc;lt:ation r.r,ircla significarrt irncler-cooling occllrs. Tlti' allt}ror

i,Lisrl t:rnlrltrrs tlre rrcrr. rear:tion term irr lhe aniscltrol;ic pilirsc-Íield nrtltiel llirsetl otr t,lrr Fitrs]t:r

rlrta1 lnetrit, A, detalklr1 conrlrlrtatiotral stirtll,is 1ileselrtcd irr llie tltirrl r,irtrpt,t;]l rvl}eT,i, l,he iir,:r,t

lear,l.irtlr tcrtu is r,r.lit4;art,ti lvitlr sel,era,] ol}ier rt,atíi,tltt ltlrrtrs |1.2. 3] . Alrrottg rrt.1lcl llrilrgs, {lrt:

atrl,h,:lr {j(}1l}i}i1l,es ilte derrcirite tip velocitr nitir expcrirrleníiil cl;rta. u,lrere ir goilrl, irgt"eeutclrl is

íillilri. J'}resr: rcsrlltr are ttre subject oí a *scicntifit,ptlptr i4,,.

J,tt P;rrt 1l. rlptirniziltiorr on iiorntryl litretrr sl;at:e,c is stildie.l, Tlris par,1. of tlre tlrcsis is

nirltiva,tcri b1, 1rn o1ttirrra,l r.orrtrol prohlcrn in wlrir:ir t}re piras*fielrl rnodcl is thc st.irt,il ctltt;ltirrtt
arrt1 ir Dir:ic}t],et l--orlrrclar1, conditiorr is tlptimizr:r1. T'lris optirlrization pr:oliletrr allrllls ttr r:ll-,ttt,r'rll

tire qrrlrr.lh ol tlre cl,vsta]s to relach tlre prescril;ed sha,pe, T}iis prclblent is foltrruialec1 :rs iltt

<lptilttizaticltt problerri lvitlr corrstrairrts giverr lx, paltiai cliíŤeltllrtia1 ecluaiicxrs, Suclr plui.lierrrs

t:illr 1;c solr,r:c[ bv t}re grrrr_lierrt <le,ccer}t urct}roci. r.r,lrt,re tlte gradient c,aii l;e eí]icierrt,lv t:otlrl>trt<lcl

111. l}1t-l a,rljrtirrt equa,tíott. For tlris plrr]]osí], llte irul,hor first, ricscriiles thr: t}teorv r;ť r;piinltztrtic-lll,

orr ]]ti,rrttc;ir spaces in tlre forrrth clrallter. Itr the íift}r chapter. tlre problem cí lirc Dirir,hlct
t,ontrol r,lťthe phase-fieid rnodcl togetltcr rvith it"q q,T;ak íc_rrmulatiolr i-s rlcfirred :rrtd t.lrc cxistcirctl
of tlrc soltttitlrl is plrlveltr. Next, tlte prooť of itétlret, rliíí'ererrtiabilit1, of tlltl solutitln o]](]fittLu, i5

iriso gi,u,cn lvltic,lr }ea,rls to clerir,atiorl oť the optirria,litv c,onr,litions. Tlrc sixtlr clrapter <lcals lr,-itlr

l,}te rrtrrrrerir,al solutirlrl rif tlre optimal r:orltlol probbm for t}ie pha-sc-fieltl moclel. Onlv isatr:o1;it:

lrrrlclels are tlrrtrsir]erecl in the cotrrprrtlrlionzll stri,lll, arrr] t}rcrefore |}re íinite dií{'art_,nrle lrtetitrlcl
is ttsocl for tlie trlrtrterjr:a} approxinration of t}le problern. First,. tire c:arrrlidtrtc cliscr_tsses cletails
i;ť ll] -.irrrrila,ťions. 1D -cinlu]ati0l}s ar(] valrraille fcx basic unr_lerstanclirrg of the llelravior: oí l,h<:

_*tttrliti1 1-1lcrlll<;nrs. Ilr this casc, the author r,leals ririIit the sohttjon oťtlre r_rllioirrt, erlťratiorts irrllit,}r

clo nol ]ra,ve irnt. 1.i}rl.sical nrearrirrg ancl so untlerstiilldi::g tlrcir t,rcltar.itlr is not trivi;ri,- §txt. rtrrr:

a.itl.ltt.lr l)re-certt-l rcsrrlls uf ltu"trrerictil sitlrulat,iorrs irr 2]J ivlticir arr: r:lllser tri rca1 irpl.rlil,i.liitlrls. T}it:

;llo1.;1t:rtr ní r4;tinral {ž]l}1,1r1 is ver1, cltlrntirltiitrg 1ť'l^tf,]n i1- c(}i}lcÉ to ()§}putatit;nal restllrrct,:s likc
s_lisl{jl11 l}l{:,íIt{}I!: attr1 cotrrputatiorral prxÝr:r anrl srl iJlJ sirrrlrlaliljI15 lťere tx;l pr:lfortnet1- l\iitlrilrti,



ri§c of the ar_ijoilrt eqrratir.lrr €ven co!}putatlons irr 2D worrlr] no1 be possillie. 'l-ire rtsults sllorr'

tlrat thc rnoclel is rea113, capallie of driving tlrc ct,ysda1 grortth ,ť,oivarrls prescriber1 sh;r,lit .jlrst

b;'serl orr the proper choice r,,f tlre tirne clepelrlent Diricir]et boundar"1' rotrilitirrr:. Possiblr', -'1re

numctical solver of this optirrra1 corrtrol problem could be ttsefirl in sorrtt apPlicatitrtts i1-1 11171|1llirli

scietrces. Tlre results pres*rrt".l irr thc second par"t are the srrbject of t}tt, papets |ó. 6l rvlrich are

utrcler reviÉlr, in scierrtific .jorrrrials.
T}te tork on the tlresis was concltrct,etl &s part oí i'llc OP RDE Preijecl t:cl, L'Z,OŽl,al'

0.0_0.0_16_t}19-0000765: R,ese:arch Cerlter for lrlÍonrt,a!,,ic:s oÍ \,Íinistrv oť Eclrrcaticl:r, \i'rlt1l arrt]

Sports of tlie Czec}i Republic. AZV project No. NV]"í]_0B_00071; iirtalqs's tlJ, .|1,ou, t,ltuntr:tt"i,

r,:ott1l1ed,ul.tth rrt,ath,r.ltt,cltit:al ,madel,,irl(lof Mllristlv of Healt,h oť thr: ťzec'}r R,ePubli( ;uxi OF T]I]!,

})roje.t, no. C,Z,{}2,L01_0.0_(1.0-16_019_0000778: Ce.rLtTe lor Ad,tlartced Appl,ie:rl Sr:,irltr-r:s, gtl.:ttll

5{ATE, {)perationa1 prcigranrttre t_rf I1ese,rrclr. I)evelopment arrd Eclirr:rrtion of |}re 1lrrir-'rl'r' oť

Erlucatiotr. youth aud S|orts r:f tlre Czeclr R.epublic, I)uring }ris stucl"l . l1te cattrjiilzLt('] 1'isitťd

Teclrllicir1 Utriversitv iri Dclft for a. sh,ort-telnt stžty (five,w,ecks), He }ras also irctivelrr attettticr1

six irrtcruai,ional conieretlces artrl }re is co-author of tllo inrpai:ter-l Papers listecl \\'cb oť Scicttc'e,

.I}te r.,i.lrdidate alstl assisted irr tlre edtcatiorr of stttclerrts }lv grriding exercises iir nta,t}rerlratir]a1

;r,nalvsis an<1 bv supervising one bachclclr stuclettt,

The r:arrdiciate proYerl }rís abilit_v tlr dea1 with ctlrriplr,:x lnatlrerna,tical problerrrs, He is al-rle itl

rvrjte ad,ancerl r:trcle in C+-* 011 one irtlrrrl brrt also stuc11., arlrarrcecl trhgglgt,ical rvork-u itr rriatlt-

c:ttatjcs ,_;111 the ,,illrer }raircl. Espe1iall1, rieep r:ndelst_arrciirrg of the ttlatheniati1al llilckgrottnd oť

váriort_o rcir1 irrel}_.rler::s is orre of his nrcsr signiiicarrt §tleilgthí;, His excellelt knot'ieclge o{ tliŽ:

í,er*:nt, pa,íts clf nratlren:atic:a analysis anr1 .rppliecl lla:í,heuratics ic very r,alrrable irr orrt' researq:l-t

gro,,p. Tlte su}:nritter1 thesis is c;f verv higli qualit1, anr] it prescnts a l,aiuable cortt,ril;trticltl trl

nurnerictr1 metltcrrls oí plrase transition rx-rdeling,

The thesis 1ulfi}ls ail ,-"qlrir"rr.elrt,s fcir P}r,D. theses. Hence, 1 tecuntrrelld the carr<liclatt) to

the cclrnmitlee for tlte cloctclral theses to bestorv hirn the title of l)octor of philosoplrv,

Pragrte. Decerrtber 9.'2022
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