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The clissertation srLbrrritted for el,alrtatieln lly Nir Karrrila Borrrra c]eirls rlitll tlre

stud"v of postrrla,ted prediction s,\,ste]lls itr tłle lrurrratr brain rvitlr 11re illit irrl expe-

rillrenta1 rnetlrods in tht: fornl of firrrctiorra1 1nagrrplic tesoltztttc,, irrra3,iIrg IflX,IRI).

Prc:tlicl;ive sl,stenrs are relatecl trl 1earrriIrg, b;,trirrJ ancl error,'Ji}re principle of

oprlratiorr is relatir-elr. sillrple at successfl_rl preclici:iolr cclrresporrds to o}ltairrirrg,

a rerr-arcl. so that the belraviotłrs. tłraIlks tcl rlhich the resrrlts §,crt, ple.]icte.l,

are far.otrred arrcl strt:rrg,tłreried, włrile tłre acticlrrs related to tłre prr:<li<:t;iclIl of the

effect oppclsiti_, tcl t}re real effect are relatec] to tlre representiltiorr of tlre perralt1,,

bl. tłrose rr-ealtened. as a restrlt of rr,]ricir in replelel,tetl conditions are avclidecl.

T}re arrthor of tlre disseria,tion colłbirres tlrree ccllt-rplerrrerrtar1, trret}rrlils of

the probabilistic learnirig irp,proa,clr:

r bełravioral.

r 1ocalisztlic-ltt.
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. net\\,Orli ba,Sed

Tht-, irL.Lt}ror corrdrrctetl al rr.}role }lrłrin anall,sis rr,}riclr let hilrr irrdicat,r: t,}re

llraitr regions iltr,olrłld irr tlre process nrentioItecl abor-e b;, revealirrg n-rulti-scale

corrrrrrurritl,strtrr:trLres iri topologica1 aspects, Tlre patterns. tlrat a,rel rvort]r to

Jle rrrerrt,iclrlr-,d łbl]orr.ed tht- predictions of i:|re Globa1 \\iorkspace Hy1lotlresis.

lllakirrg tlre atrclve irr,to consicl(jrż}tion, I rltl llelieve tlrat tlre t;lroi<:<l

ofi sub.ject is riglrt and actual.

'|'he tł,or.]t is presenlt:r1 irr the English larlp;rrage aird 1ras 1il7 plzrg,,_:s. 'l'hr: rrraitr

pzr,rt consists of fbr.rr tłrapters. Tlre 1;t:xt ailso łras al abstrilct. table rlI col}tents.

list of fig,ures. ]isl; clf tab]es and acltnorł,]edgerrrerrts irr ttre beg,inniIrp, and the

references artcl <ltlcl allpendi,t a,t i:he crrd. Tlre 1iterattrrc :.ectiorr lists i]62 riot

rrlrmbr_-,rr:ti itr,lrrrs, Sec|iott Intro<lrrctiorr arrd Surrrrlrarl- nice]_r- eltlLlrace thc-, cclrttent

of tłre thesis rvhir:}r nrakes tlre disse:rtirl.ion cotrrfortal_lle 1c,; read arrtl 1ollcxr-.

Jn (lhap,tr',r 1 tlre autłror prcsents g,errera1 idr:irs of reinfbrcettlerlt learnirrg,. As

LLsrra1, the Iirst cłrirptcr cll'ea,cir dissertatirlrr consists of a t}rc,oretical irrtroclrrctiorr

arr11 1lri:serrts the curren1: state of tlre art.

Irr ()}rapter 2 rlt,l are gentlr,intrclduced to tłlc tlLc--tłrods arlcl currerrt sti-rtc of

thr: arl irr iliie field of lrlc-,t}ir-lds used for ricuroirrraging the prediction crrrlts,

lrl C)hapter 3 rr-e ilrt: r__,fl'ered sotl-te cog;tritirł: set of t}rtloric-,s, ca]le-,cl "Netrł,ollt

Neuroscierrce"'. tht--ir frrrrctiorralities as l,el] as iclei]s of srrizr11 tt,clr]ds. łtttlls irtrd

scale free-- netrr,orlts. In Clhapter 3 it is proved t}rat tłre atrt}rclr }ras; ar tnt.-arriIrg,lr-r1

ilrlpalct orr tłre ri-lrole 1,hec-lr}, and it is p,reserrted irr trvo of lris co autłrored papers:

r [.'itrc. K.. lJorlirzr. Ir., 1Ie, X.. [,;,clc;n-Slale1,. D. l\1.. Itlrhrł, S.. Drrc}r. \\'-..

and Berssett. D. S. (2020). Dyrrarrric rc:cc_,nfigrtration of frLnr:tiotra,l lliaitr ll,-

trvorks <lrLring rr-orliirr3.; nlę.]llT)r}i trairrirrg. \atlrre cortrtrrrirriceltioris. 1111 1:1 l5

r Fillc. Ir... ]Jorrrra. K,, l-err-antlorr,s]ta..\1., \\,'oiak. T.. Niltardorr, J.. l.)rrlszer.

J.. I)trclr. \\-.. arrrd Klrlrrr. S. (2017).'ł,arrsiticln of tłre ltnctional brajIr
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Ir(])twolli related to increasing cog,nitive dełlrands. I,IrLrrran l-lraill rrrz,ppiIlJ,,.

i]8(7):36.59 i]67.1.

olten cite<l there.

It is rł-c.,rtlrrł,lrile to rrotice tłrat t}ie Appli<:zlrrt has six zrrticles listed in Cic.,og,le

Scholar irItd an h-index of 5.

'l.'lre rrrost itrtllclrtant pari of t}re dissertartion is C]hapter 4. It is irr tlris chtrllter

tlłrere h).pcll}rcses are stated:

r Trlcl sepaTate s},stt]llrs are involr,ed in Predictiorr ljri,ors proccssitl9,.

r Pr:ediction elrors ź]re rescaled b"v zrp,ents ar:c<lrtlilrg, to tlreir refi:rcrrce effect.

r La,rge,sca]e rletrr,orks irrcreast, t}leir irrteg-ral.irltt rlttring neg;ativt, predictiorr

error 1-,rocessirr3,.

Irr the lbl]<-,rlin8. pages. atrt}ror verifies tlrosel hl,potlreses arrt-l a ri,ide r-arietr,

of tc.lo1s are ttsed iIr his approacłr: \,Ier,rlior, ('lrairrs, Ba"vesiarn tnoclellirrg-, trvo leręl

GLN,l for trrtlclt:l l-lirsed f\IRI and firnctiona1 arrall,sis c.,l 1_1rairr netrl-orlis c,ristetrce

clf' rr,lricłr is postrrlatcd b1, tłre atrthor.

lrr the paragraplr.tr,7 rr-e can flnd a discussion rł,itłr tłre verific:irtirln of h),

potheses su1llrna,r}-. l1,Iric]r leads to the fbl]orving findirrg;s broa,dl;, <lelscribed in -,1

srrLlscctj clns:

r Opponent si,stetn for neg;irtive predictiolr Ł,rIoI5 IlT.,epssirlg..

r ]Jraiir s_vstettrs are orgarrize<1 irlc_,ng predi, ti, )]r ellor siy,tl irris.

o Neg;atir.e predit:tiorr errors e]it:its stable pzrttern of rretrl,rlrk reconfig;rrratic,Ir.

r \,:entrcllrledia,l prefronta.l regiorrs forlrr separate rretrr,<lr]t drrrirrg, p, ,5iljl,ę ple

,lict i,,n .p191" 111,9,,e;5i119.
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The rł.}role riisst:rtatiorr is rr-rittr.-n in verl-g,ood si;,le Errglish 1aIrg;rrzrge. editecl

irr L|Tl,}rr-lrich is visible duc to its per:f'ectioIrisnr and lacli of tec,hlici.l1. and

eclitoria] eIrors.

critical remarks

As a i,eYierr-er I trrrrst rl()lL] SOll}L] critica1 retlritrlts

r Irr rrł-opirriorr. h"i,llr;t}re.ses appeal too lartc, in the text. Readers olti,ht to be

jnli-,rrlretl tltLLc:h ear]ier abortt rł,hat the g-clal of tłre thesis7'dissertationiproject7i 1lallrł,

1S

o Tlre rr-orlis prr.-sr:rrlr:d tl1. t}re atrtlror łras a ver]. irrterdiscipliIlłrry c:orrtext

scl thr,: list rll shortcrtts corrlci be adrler] solrletr,}rere at tlre be3,lnnirig, of thi:

djsscll t irt jotl 
.

o l ri,cnrlcl read r,r.itlr 1rigłr iriterelsl st-lllle sectiorr corrcerttittg; firttrre plans. espr:

cially lr-lrc-tlri:r the zrutlror considers usin9, sotrre otirer netrroinli-rg,irrg, tedi

niclues. i.e.. 7T rrltra. hig,h-field f}fRIs thŁtt start to appear in ['cllarIrd and

irr rrr1,opirrion trl ol.ltaritr better teulprlral resolutiorts fol sc-lttle EEC]l rrril

aslłre1llcnts }t_v der.elopirrg ERP (Iiverlt"Related Poterrt ials ) experitrlents,

A11 of tlre al.-lorre-rrrę:rrtir.,tlet] rerrrarl<s łrave orr1,1,iT tecirrrical charil<:tt:r arrd do

rrot inflr-rence llr}. g,encrelll;,positive ilrrpression of f,Ir. Bonnzl's P]rD tłresis.

.liecorrlrrrendation

lrr rrrv opirrion, tlre preserrted dissertatiorr llas sigrrificant scientific

v:rltle for plrysi<:s, biorrredi<:al engineerirrg, general neurosr:ielrrc:e arrd

comptrter st:ien<:e.

'l'}ie revierved reseeli:ch ri,,clttire:t.l ttłll orrl_v broad co3,Iritivel ]<rrclrł,]ecl8,e Llrrt illscl

tlle ltllorł.leclp.e clf the trrost zrdvzrrrced rrrethodolog,ies of tiig, dal,a, en5,,ilreerirrg artcl
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data sc.ietrce ill p}rl.sical applications.

Tlrat is rr-hv l rlo łlelier-e that tłre prr_-senl.ed dissertation lltcrlts tlrt, cr,,nditirlns

for t}rł: deg,ree of doctor of phr.sic:al scierrces and a1..l1ll1,for tłre Dearr atlt[ tlre

Honorable C]rltllrllission to accept it for lurt}ier stag;es of doctoret] c:rlnfi:rlrrerrt

pro ceclrr rc,s.

To srrrrr lrp: Irr trl;. opinic-ltl t}ris t]resis sa,tisfles all tlre trsrtal irrld ['or:rrtzr] de-

rrrancls si:t clrrt for c]<,,ctora1 t]teses and I strongl;. slrpport irrvarililrg, cltlctclral de-

,!,,1,(,)(] 1o \,I r [rarnil Rorrrtel. ILirł.ażarrr. ze Tozpra\\ra doktorska rrrgr, Itarrliltr Bollril

spelnia rr-arrtnlti o1treśIone rł. art. 187 Listar,,-;. z dnia ')O lipca 2018 r. tl szltc.,lnic:

trł,ie lt,).zsz},lll i nŁrllce (])z. tt. 20J8 ptlz. 1668). dlateg,o z\\rrŁ]cż]lll się do \\-;-soliiej

Radl Dl.scvplinr, Nalrlii Fizl,czne tlriirrers\-tetr-t ,Niiltola.ja [{clpernilia r:l clo1:ttsz

czerrie rrrg,r. Kanilar Borirr1. rltl tlalszl.ci ctirll<',lri, 1,,r,zerł,o<1Ll dolit<lrsl<iegJ1.1
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