
Rcf'cree lŁcport on the PlrD 'l'lrcsis

Markov dyrramics orr spaces of infinite configuratiorrs witlr nrarks

by Donrinika Jasinska

T}ie topic of thc PhD l}rcsis ttrttlet, cotlsiticra,tion is the sŁochirstic ch,ti,,""", of infirritc:

'1larŁicle'systelns clrvelliIlg itl ltorrcr;ttrllar;L lrałlitats. T}re llasic crrolrtlicltlz:lt,\. tl,cts siltrlier-l ltt:rc

alel thc appcżlt,aIl(]e a,lld clisapl)ctlra,Iicc of t}re 1la,r,ticlos fi,olrr thc habitat. Stidr incliviclua]-

llasecl rnorie]s lrilł,e lltllnet,otts zlllplicaŁions irr tlre t,hcory of pclprrlations of l,aliotls }<irrcls. Tłre
iutpot,t:lttt featurc of tłlc rnoclc.ls intloc,ltlcecl anrl stttrlictl iIi t]rc Tłicsis is that thct,cin eacłl

pal,ŁicJe is i;}iat-arltcrizecl by l1rc lirtre of il,s pl,ilsclncc in Ł}ic 1;r;ptrla,Łioti corrsiclelecl as tl, rlt,u,r,L:,,

Ilac}i stlcli a, nlark ittcleases in tinte rr,it}ł ttnit spet-,tl.

'I'1rt:'I'}rcsis tlollsists of'six clraptcls, o1'rt,llich tlte firsŁ trlcl 1lttlvicltl Ł}ro biolrlgical anc1

lnaŁ}rerrltltica,l ba,ckgrotirrd, inc]uclitrg sotnc histolicla] ltottls. Tłrc errr1llrtlsis irere is pilt ort 1,}lcl

rlcsclip|iclti of corlfigtrla,tiotl sl)acos li,ith rrla,rlrs. Nolr: t,lrat tłre cort,es1-1t;nding rna,thein:l,tical

tlrcoly is u,eli-devclo1lecl, lvliicli is leflected ilr l}rc Tlrcsis l;iłllioerap}ty. Tlrrl la,st, challtclr, att

Apllcttclix, cotttailrs tcc}lllicalitics.
'I'lrt.: rriailr t,cstt}ts arc pl,elscnicd irr Cha1ltels 3,4 iltlc] 5. In C}iapi,cr l]. the Atl1,lror inl,t,o-

clrtccls tlrtl rnotlel rł,]relc. 1,]rc lrabitat is X - ]R'l. tl ) 1, clesclillccl ]ly tlre follorving 1(o1tttogtlt,ol,

ollcl,atot
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rr,ltr:re Łlre lirs1. tct,rtt cclt,t,t:s1lontis to agirig - Łt,a,lls1;ot,t rr,itlt tltlit spci]c1 a1olrg tho agc axis. l'hc

zLri,l }lirtli), c]offes])ol}dirrglr.. T}rcstl ltr<: rlc.stlliilctl łl1, t,hc clea,t}r Ltttc tll, łłrrrl the 1;t,r;clr:ation
l}}c,a,slll,c y. l'lle tbltn o1't}re tlrirti 1,et,lrr a]lorł,s ol}e to clonsic]cl,it irs a, };ir,Łh tcrrrr irs ii, r,allishes

tot, illr tltlt1.1ty coltfigttt,ttIiolt. llIle 11x,i1 {.6cłtriic:al assrtnrl;tiorr ht:t,e is i}rat, the initia1 sta,Łe has

ctll,t,olatiott filttrll,iotts, rv]ricii t'}rerl pIa1, tltc cltlttl,t,it,i t,olc ili tłre dest:t,ipŁion of thc cr.,tlltttiotr of
s1,:t.tcs, Uttrler this asstttnlltirlli, }ly cltlt1;}rl_virlg l iis givett irr (1) tlre Alrthol tlclives:i,nci solves

t_irrtbl,t,Lrrratcly, Łlle cllapttr clocs ttoL ct.,trt,tt,itr a,tt ilntth,,sis t.,f tlrese so]tlt,iotts.

Irr C,'lra.lltel,4, tłte Alttlrol inLt,oclttctls artrl sturlir,:s tłre rnoclcl lvltele tile first tvu,o tclrrts alil
as itr (1), rł,ltelelil.s Ł}re 1,hircl (a1;1ltlarttltcc) terltl is takcrr in 1,he fot,rrt

lr-(l l (r, t])) - F'(1)]1(,:l:r.),
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]ra,llilat is stiil ]lt'l iłncl Ihc ilril,ia] sIa.trl is ttssltttltld 1,rl }.lc 1,alicrl fi,rlrtr a spccial cla,ss of'll]cilslll,cs
o,. f'. ir, tlris siłrrplcl ca§ie. tlre Arrl,hor elxplicitlv clcscl,,iłlecl (irr Thi:ol,erll4.2.2) tlrc el,olutiorr of,

si,irtcs tila,t pt,cservcs tłtc trtcntioncd class of n]c]aslll,c]s. Its pr;ssiłllc clgotlicity is also 1lrovecl .

This l-csrllt is cotrrnlenli:cl in a1] itl)plopl,jatc rr.,a;l,,. I forrtrtl it qrriie intclelst,irrg ancl l,clia,l;1c,

olltainccl }l1,, cltlite cclmplcx nelthocls.
The most prclfottrici rcsults irrel presentecl in Chal>tct, 5, ll,ltcrc 1,iic Arrt,lrclt, cottsiclcrs 1,lrc

sa,tnc nroclr:l as in Chaptcr, ,t rvitir the habitat X bcing ,just a, loca]h, conipacI Polish sl)ace.
Tlic latter cloes not allolr, ltct,c to ltse cori,clation fittict,ions as iri tlrc 1lt,evir;us chal;ters. After,
:r, t,ccliolts ela,bolitticlrr of a specia,l nctric to1;ologv of'the r:orlligrrl,atiotl si)żllc (Sectiori 5.1)
lbl]olled llv t,łrc-: cqttai1l, tcclious stLtclv tlf tlrr: colrcsponrlirig Kolnrtlgolor., eclrtatiorl (Scctiorrs
5.2,5.3) the Arrthol, I)tov€]s'l]łeoretrr 5.z1.4 rvliiclt states that a tnaltirrgalo ilrolllr:rn fbr llrt:
}itllrrtogorov o1lr:rtrtor / (rvit1r t}re dorlrailt D(L) constrricted iti Sccl,iorr 5,3) is rł,cll-posccl,
ll]rat is. it łias a, urtiqtte -qolutiotł 1;ciltg a \,Ialkov pl,occss ł cot,r,csporrclirrg to tlris rrroclel. Tlre
finite-clirrrensiona] lria.rgina,ls of its paŁh n]eźls1l1,c] ttt,c prcsclttcci explicitl1,, a,ircl tlre possible;
crgoclicit), of ł is shcl,rr,n to hold if the rlcatlr ratel rl-t is scpa,laŁecl a,u,a,v fltlrn zclo. The
la,ttcr is cllrite expectable thoLrglr. Tlrc l,eslrlls of tilc Thcorcrn 5.,l.,1 ale clrritc cleep. Thev
llet,e ol,itaitlccl lly highlv nonttiviłr] ałrcl soplrisl,icatrlc1 rrlet]tocis of stocitastic trnr] fr_rllct,iona,l

analvsis. rv}rrclr ilriglit l)ro\rc ti ltigh ltlr.rll of klrorvleclgc anrl tcchrtir:a1 sliil]s of tlrc Arrtlror.

Corrclrrding rerrr:rrks
* '1'1rc l'łicsis 1lrcsr:rtt,s l,ciia,]llc, artcl iltt<:t,elstirrg lcsLrlts, rł,hir:}r prorriclc an tlsst:llLial con-

trillLrtj,clrr to tlre sŁocłltlstic c]ylltl,ttlic Łltcor], of infitrit,c 1lclptllatiotls.
a l'he prc.senŁation js l,erv cicnse llltt clcar rrnc1 thr: stircly is basecl o1l ll}tlll\r lecertt

ptrlllictrtions citecl in t}re text. prol,irrg tlre actua]itl. cll tlre treatccl srrbject.
a T}rc obtairlcc] r,esuh,s rtere pulllisltccl as thrt:c lcscarcll pa,pet,s (cltre irlclir.ic,ltta1, trvcl

.joirrt,il. lł,itlr thc PliD arlviscl) in respecta,bic .iout,lriris.

These tillolv nte tcl coric]ltclel t}rat t}rtl Thesis rnelets t,ltc corresporrdirrg formal aricl infbrnrtll
critcria iipplit;cl trl PlrD Tlreses itr rtlathr:nra,ticls, artcl t,hat its Arrt}ror. Doruirrika,.]asinska,
deserr.es tiic titlc of cloctor itt rnatlrr:matics,
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