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sltllntittetl t,o I,[a,r,i,a, Cu,r,i,e - Skłod,ou;s,ł;a, Universitl, in Lrrb]irr

Sirtct: łLllotti, Lla]l.ctltlt,ulr. tll-. c:lirss t.,1' }lt,a,ltclritlg lIl0il.stire,\Iżllt,ieri 1lrtlcelllstls
ił,ti,rłctr:cl great cii'or,l,s of ltlltliv l,c.seltt,clttlrs. 'ilre state spil,ce js ttstltł,]]\, a

sc,t tll' po:;itir.t: l}}LrŁ]stl},cs o]l żlli Iitttl]itlilirtt clclrtta,irr. It tur:lrs out, tłra,t th js

clilss prclvirlt-,s rneirtls tll si,ttch.ilrg ;lhvsical s),stcl}}s] rvitlr irrfirriltl nta.rry elc-
tr}etlts, artrl tlttllt-,Iille itr a,tl illfinitc,clirltclItsjtltril1 stlt,l,irrg; stle LD. A. Dałlrsori.
],Ie.rlsu,r,e.-VullterJ, XIa,rJi:oll PToct:-.ssr.s. Itt: Lt,ct,ttre Notes irl N,l:łt.Ir, I54I,1993],
iE B I)).uliili, D,i,fftlsi,on,s. s,tl:|latrl,i.f.'f|tL,.ston,s u,rt,tl 7lul,t,iul rli,,ftr:rr:n,t,i,al, equ,a,ti,otl,s.

Atllel,. \fath, Soc,, Colloclttitltrl I'tljl]ic:tr,titltts. Vt.,1. 50, 2002], arrd lZ. Li.
]vIul"stt,rc-Va,Llt,t:tJ I]ra,rt,c/t,i,rtq l\,Ia,,t,l,,oll Plrlc:t:sses, 1)r,ollabili|r. łrrci its.l\pplica-
tiolrs. S1.,r,illgcr, 2011l. r\ slltlrli{ic tr;o1 itt t}re irlrr:stigir,tioll is givcIl 1lr. tltc:

distrillrrtiolt ftltictiotts rł,}tit:h itrtItlrlcls sciniglou1_1s o1'stocllastic opera,tols ill
ir,pprrll;r,i a,l,rl spźl,(](ls.

Sinlulta,ltcclusl1,, itt t]le lasi, tltlclłiics tltc irtra.lr.sis on tlorlfigttriłtiorr sl)a,ces

u,as itrterrsir,clj, <ltlrlcltl1.,cd, l,etlrtestccl i,c.l srlhrtl }lloll.]ctlls crlnrillg 1r,otlr si,a,i,is-

tical lttt;c]rł.lticl; st,.t:, c g lS Alllevetio, Y. I(olrt]ratiev. Y. I(clzil,slry, arrtl \lI.

q ru,L alpplort,cł, F]\łS']\,il.cl,s ill \,lit t,lrr:Iitatitls. 2009].
'l,'he slli-l.jcct of 1,his t,lrtlsis is 1lla,rltlrl ilt ilct,lł,tlt-,tr i,htl 1,rvtl tlrrloritls trltlrti,itltrtld

ill.,ot.tl. ',['hc u,clrk plo:ll]lrts cvtllutirlll irr t,itlte ttlocltlls 1rll irrfirii 1,c po1lltliłt,icltrs

rr,]liclr txigilratt-.d ilr }liolog.r-. '['Ilc sllecilic 1lrrlpct,t,itls tll tjrrl llrrlcle]s a,l,e t]te

])feseilc() t,,i il ]lltl,rlcjtiltg ltttlrllrlltijsilr ltlc] ol tl i,lllrlt-,tll dcath tl:lłtsctl ]lr,]cical
tltltttpci,ititlll. Ser.,et,al r-,r,rllutioIl ecltliltit.l1}s i1,1,e so]l.r:d ilt sllaces clf litnctiorts or
I)}cits1,11,cs oll rlclrtfigrrt,ill,iotl sllil,c:tls a.tlcl sclttiglortlls cll tlptlrirlclrs i,l,rtl gtlltóra,tccl

l11, 11,,. clol,reslltlllrling I(o1rrrogof()v ()])cIatols. Trvtl tllrlcltlls a,re ittlestjSa,ted:
1jre {issiorl-tleat,}r s}.sl,t:ttt tviIlt corll1loIitiotr arrc_l a frtlrl lxirtlr;ltittg iu t}ic cloll-

tittttrtrlt"



\\c prc"rclrt, tttltł,tllc conterr1, cłf -t ho Iilr:sis.
'1']re IirsI chtrpter,, })rclilrrinaric5^ i;t,r.scllts 1,htl gcttclai lilclilli<ltlr:s atlc1

thc flanes uscc1 itt tłrc fort]icolLlillg rcstllls: tltc cotl{igtttillic)l) sl)ac]e f. t,llc

to1lologv a.tlc] tlle l]cll,elialr sl,i,tttll,ttl,r: tltr ]-. t']tr.l t,clll1telitterl tlollIiguta,tir:ltl",

irrrtl tlteir 1lrollert,it:s. Tlrc sr_Lll-Pclisscltriail lll(jilslllcs on I' irtltl t,}tt: Lr.,llcsgrte-

Poissotr l1lcasl11,(] otr tltc Iirrilc i:ortfigrll,al,itllts ale irt1,1,oc1llcr-,ci itt Stlcl,iotr ].2.

Sectioll 1,i] is clcrotcc1 1,o tlttl tlrroltrtiorl cc.lttłtiolls: first, 1,1rc I(o1ltltlgclt,ov e(|11a-

1,itltr ott tjlnctiorls r1cIirrcr,l otr l- trrlrl 1,itcll tt.ll cl,rlllttjolt cclttiltiotl frlr cotrciiltic-llt
fitnction-s, a. sllllstitrrtr: llol, 1,]lc [,'ol<]ter-i'lłllcli rlcltttrtiołt. lll Sectit-llt 1.5, 1,1re

1ast orte clf t]lr.. first clia,llt,cr, ii is 1lrtlsctt1 crl 1Ilc'1'1tictttc-\rcligt 1lct,tlrrllal,iolr
t]rtlc-ltv for the plctlcr,:,r.ttli,s oI st,oc]rasl,ic sr,llli1l,, ,ttlls

Tllc secrlnr.l clraptel is cnt,i|lecl Fissiorl-dcirth systcm rvith cornlleti-
tion a,tir_I it is llasccl otl thc atlitllcs |Y. Iiozits}iv itnc1 A.'lirnaś, l]r,,olutioIl
of irn irrfillite {issir;rr-dcłt}r sl-stcItl ill thr: ciltttiltutrttt. ,}. o,| IIrl,tłL. łlrt.tll,y,st,s

unrl App|.501 (2021), ])o. ?. I2|t272] a,rlr1 |\'" I(ozitsli1. łntl A. falrirś, Sclf-
regula,l,iotr in ilrfirritc 1lo1lttlłlt,irltts rł,it]l fissirllr-,:1catlr clvtl:rtllics, Plt,us. Lcł t, ,Ą

382 (20i8).2J55 2.15El. Irr t,lris cltł1l1cr it is 1ltcl-sclltcrl tirc first rrroclel, the
fissicltl-c]ca,til svstclll lvith iltltrtl;ctititlrr: 1,hc st,al,es tlf tllc svst,cl]) ltltl ill,illla,-
llj iity rrrcasLlLc,s (.)]] 1,ht: r:rlriiiilut,a,titllt slla,ctl l1,1lti eac_llt ctti,il,r-is sltlljelr.l1, 1,o al
iltclcllcrtcietr1, bitiii.rr, {lssit-tll allci a, st,itt,rl-cIcllcttritlttt rlt:at]t lvitlr a l,a,ti-, iltchldiltg
a, corrliletil,ioIl. so. t}rc 1latticlcs jrlt,crtrtl1, rr,it,h r:tttlt cltltt:l . 1n Sctltiott 2.1 it is
fil,st cstiijllisliec-l lIic I(olnrogorov ccliltltiolt drlscll,iJlirrg llre lrrodc1 a.ttcj t,ltt:n tltc
llasic ttssttlttpt,itlłls are sIa,tcci . 'rhc o1le,:rłltol L ol tlris llroclci (g;irtrr ilr t,}rc for-
lllula (2.1)) lrtrs tll.o lel_,llts, tlrc, fllst ol}c c]ol,i(,.sl)tlttris tc_i tlrc clcatlr of tr 1latl,iclc
(urrder 1,1rc-. irl{htencc of otllcl płr,ticlcs), rr,lrilc tllc scconc1 tctltl corLcs1lollds tr-l

ir llina,r,1. fissiorr lvitlr a sptlcifietl ra,te. Thc, stłrlrl spacc: ol tlre nioclel is t,lre selt

of all loctrl11. firlite cotrfip,tlratiotrs of a,n Etłcliic_lr:atr sl)ł}c]e, Thr: t_:volrrtiorl ol't]rt:
statcs of łr firiite s,r.stetn is tlre sullject of Si:ct,iclll 2.2. Tlre nrtrin lcstth, is solr-
irrg tllc ttssocia,tcd lrclkkcr-P]aucft r:rllta,i,icllt tlti t}re prollailili1,1, tl}cils1l1,cs c-l]}

tlrc firrite colrIigura,tions ('1_'itclolclłn2.22).'lłic 1,itllc evohtl,iolr of tlre st,irl,c,:-s o{

atl ittfitrite s"r,stclri is the cx].ioscd ill Sectiorr 2.3. 'I'}re rrra,irr lesltlts in srllr,ing
approplia,te evolutirln t,tltltltiotrs tlrtl obtiritltlrl irr Thcotcrri 2.3.5 łlttcl Corol-
irłry 2.i3.6. 'l'lre la,st scctiort of this cłra,plcr,, Sectiou 2.,1, crrti1,lctl N{esoscopic
descriptiorr corlttl,itls oltc rcstrlt ('fhcot,cltl 2.,1.3), shorł,irig tłrat thc tirttc cvo
ltrtiolr ft,otn T}rcorcrri 2.i].,5 pl,t)s()r-\lcs il " l)clissott-a,llpt,oxitrta111c" 1llc-lpclty as

i1, u,as ilitroclrlcecl in 1,he alticle [A. B:u,arislrtl. attr] Y. I(ozit,skl,, A \\,-idotrl-

l],orvlinson .irirnp c11.1ta,lrrics ilt thc colltitrtlturl, ,./. Dutt,. Di.l|'. Eqtt, 3a (201.C),
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Chrrptcr 3, Ilree brallchirrg irr tlre corrtinlitrrn, is rlcvclo1_1ed oll tłre
testt]ts I'lotrl the paI]cl,s |Y. I(ozil,sJrv ilttcl A. il'alraś. Evolution of statcs of
i,l,tt illliltitc pirrticlo sysŁerrt rvi1,1t ttolllocn] lll,łltrclring. ttl,Xru:2106.[)3J8,9, sttlr
rtljtttlt-l t,o ,}. o,f I]uolut,iolt liqll,u,l"i,o,n,s (2021)] alrcl |A. Ttr,rla,ś, r\ contitrlrtlrrr
irldjl.it]rral llaset] ltttlclcl rlf fi,a.ginclll,il,t,icl1}: cl\rtlr,,rrrrr.,:; oI'corre]łl,titlrr functions.
Atut,, Uttru. l'Ial ia, Clt,r.ti,-Skłrlt1.o,Lt;.sAł, Secl,. .,.1 6,1 (2015). 73 83l. It is dis-
ct-lssecl t]te sctlorlcl tlltltlel tt,ea,tctl itr 1lte tlrclsis, a rrrocle] of lxirnc}tirig clf a,lt

irllirril,e s}.sIeItl of 1lłłl,tic;ltls, 1ot:a,tcrl rrr a 1ocrr}11,clolnllil,ct Polislr sptlce, Tlte
rtloc]e1 is r,lt:scl j]les irr Sociiorr i].], -stlrnr: trcldititllta,l ir,ssrttrlptitllrs rlrl tlre Jlltrttrłr-
irtg 1ierrrel alc, intloclucocl a.trc,i tljsr;ttsstlti irl 1,1ris sccltiorr too. Noticle t]ra,t t]icrc
is tro llilsic nlotitltt in l,lrrs rrroclcl. Stlbsectiolt 3.2 is leserrrccl to the studv of
tlie lio)lnogtllov tlllt:ra,tor l t1,1lrl t,lie collesptltlcling rroitlitlcltrl tlvolutiorr eclua-
tiori rl,hich is i,L tlon-lt;cal arltrlog tll t]rc }og-La,plact-. cqtitłtioll otclrtrrirlg irr tlrcl
irlr.estiga.tiotl of the r)lcil,sll1,c-\,Ł}lucrl sltporplo(j(]sscs. Fult}tel ort, t}rr: ciotrra,itl
illlrl t}tc lcs()lvc]it of l łrl,e 1lointt:cl otrt altti it, tuuls ott1, thirt, tr becortłes
a cltlsctl łltd dr-.llsch,clr'.firle<-1 cllltlliitcll ilr a rlortvtlllietrŁ Rirtla,dt spilce. Sec-
ticltl 3.3 cottl,ir,itls the tttirjn t,tlsttlts o1'tlris t:ltilptcr,. soll.iltg tirt; crlllesporlditrg
Iiilltlrogot,rlv cc,|llŁ],tiol} allc1 tht_, lioli]ier,l)iilttck eclua,tit.lt,t (Tlteorerrls .]..]. ] a,ncl
,r ,) ,),
,).,).,) l.

'f Jrc prtlc,l,s clf t,he trrłilt ltlstilt s iil,e I)1,c]scl)Łtlt] irl 01ralli,er, 4, crrl,it lecl Proofs.
1,]rc la.st, orlc o1't,he tilt:sis. Tlrt 1ll,otlf,s leliltccl to 1,he fissiorr-tleatlt rrioclel a,t,c

crposecl irl Sectjorr,1.1. Irr:rt_ltlitiorr, t,llis sectirllr r:rxrIa,itls 1I)tlliy otlrcr tt.ttx-

ilialy rcsu]l.s, Irirrtrlh,, t,ire ploof,s of't}ie resu]ls tlrt t,lre flee łlt,anclting lrroclel
ijll,cr cxposc(l iri Sccl,iorr ,1.2.

']'1le rvolk is ctltri1llrll,er] lll, ł 1]}ibIiogrtrl;łiy rviIlr filtr. tit]e" cit,tt1 in tlre
t,tlxt..

(]clrrr;lrrd i rl g l,clrrłrrks

" fhis rrlot,]t tt,t:ats a rli]fic,ult, sttlljcclt ott t]lr_. Marlitly titrle crłllrttiorl of itr-
lill it t-. 1lo1lr t]iit it-llts.

e ']']lc, rł,ot,lt cotltltilis a, 1lltlrrt1,of stlłl:;Łi1.1itia,l tlcu, l,esrtlts. |I'he prool,s ttrc
rlcliclittc ilttr] ltsc,, rtloclcrtt jllfirritc rlirrttlt,tsiolra1 ttlo1s. '[.1lc clir,rit}, o1't]le exllo-
siliilrr a.rrd llle 1llllnel,()us colttlltł]ttl,s ht:lp 1,1lc: rcirrlor 1,o gtlt t,}rt: ł,cla1 lrlea.rlirlg of
i,lte stal,etttt:nts. T1, is t,lre st1,}tl of ir rvc]l tlst,lllllisIrccl trltrthtllnaŁiciirtr. C]ea.rh,,
this is citte tcl t,hc itrIlrtelnc:c of a PlrJ) Srtllclvisrlr of }righest sr:icntilic leve].

* '.lire o]lta,inocl lcsLtll,s rlpeit t)te doclr Ibl fultłlcr illr.tstigiltiolls rlf itltcrc.st,



e.g., as it is inclicatclt] ill illc tl(lttttttt]ttt ł1, t]lr: clt11 oI Challtr:r, l},

, Tirc tililsis is l;tlstlr] otl ł sr:t,ics ol lilrrr ii,rl,icle,s rl1 t]ltl r:altdjtlilLr:^ tht,r.t:

clf thenl rvriltcIi joill1,1l.rvit]l tirc PitD Sttllr:rr.isor. 1ltt}liis]tecl or 1,il allpcilt irt

.j oulna,ls r,r,liicil ilIe 1,e] )o\\:l]elcl at ill1,crtla ti otta1 ]er.e].

r \Ąic 1racl tlrc piclasltt,e to {bllorł, a lrigIrl_r. a,llplccia,l,ecl lr:c:tłtl,tl on this 1opit:
given b.r, X,Irs. Agnieszka Tana,ś in Bltchal,clst, ill Nor.clrlbcr 2018, in t]rc flarrie
of the Potelntirrl Theor1, Sr:l,tliltar, perhalls tłlc olticsl, sr:nritlar ilt }Iatlrtlmil,tics
regtllirr11, orga.trizecl itt Buclrat,cs1,.

It is celta,inl}, a, sllccia1 rlelight for llttl 1,o girł: a contpleteh. positil-tl;1ppl,e-
cilition to t,}ris rł,orli. \\rit]tori1, attv clrlttllt ] cclllclrtcje tlrat tilis 1,jlr:sis 1ilrgclr,
satjsfics a,]l the corrrlitiorrs to bc cotlsiclc,lrr-lri i,l,s Dissertirtion for obtnirring tllc
I)octor L)cglcc in \Ial,hcrrratics }l\. \,lrs, Aglrir.szj<il 'l'iltla,ś.
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