Hayuynom Behy UHcTHTYTa 32 husuky y beorpany

beorpan, 17. 4. 2018. rogune

Ipeamer: Mon6a 3a nokpemarse nOCmMynKa 3a u3oop y 36arve 6uuil HAYYHU CAPAOHUK

Momum Hayuyno Behe MHctuTyTa 3a hmsuky y beorpamy na, y ckimany ¢ IlpaBrmiHuKOM O
MOCTYNKY W HAaYWHY BPEIHOBaMma M KBAHTUTATUBHOM HCKa3WBamby HAYYHO-UCTPAKUBAYKHUX
pe3yirara UCTpakuBaya, HOKpeHe MOCTyHakK 3a Moj U300p y 3Bam-€ BUIIM HAy4YHU CapaHUK.

VY mpwiiory 10CTaBbaM:

Munubeme pyKoBOIMOIIA TTPOJEKTa ca MPEIJIOTOM WIaHOBa KOMHCH]E 3a N300p Y 3Bamkbe
OO0paznoxeme 3a MPeBpPEeMEHO MOKpeTame U300pa y 3Bame

Crpyuny Ouorpadujy

[Ipernen Hay4He aKTUBHOCTH

EneMeHTe 3a KBamUTaTUBHY OIICHY HAYYHOT JIOIPUHOCA

EnemenTe 3a KBaHTHTATUBHY OLIEHY HAYYHOT JOMPHUHOCA

Criucak 00jaBJbeHUX paioBa U IbUXOBE KOIHje

[TogaTke 0 HUTUPAHOCTH pajoOBa

DoTOKOMHjy peniema 0 U300py y MPETXOTHO 3BAkhE

©OoN O wDdE

10. I[OKB.SG 0 UCITYHBCHOCTHU HABCACHNUX KBAJIMTATUBHUX YCJIOBA

C nmomToBameM,

np Urop ®panosuh
HAay4YHH CapaaHUK,

HNucturyT 3a pusuky y beorpany



Hayynom Behy UncTHTyTa 32 husuky y beorpany

beorpan, 17. anpun 2018. rogune

IIpeamer: Munubeme pykoBoanona npojexkra o usoopy ap Uropa ®panosunha y
3Bamb¢ BUIIHM HAYYHHU CapaJHHUK

Hp Urop ®panosuh je 3amocien y JlabopaTopuju 3a MpuUMEHy padyHapa y Haylu, y
OKBHUPY HaI_[I/IOHa.HHOF HOCHTPAa HU3Y3CTHUX BPCAHOCTU 3a H3YyUYABALC KOMIIJICKCHHUX
cuctemMa Muctutyta 3a ¢usuky y beorpamy m aHrakoBaH je Ha TPOJEKTY OCHOBHHX
UCTpaKMBamka MUHHCTApPCTBA TMPOCBETE, HAayKe M TEXHOJOMIKOT pa3Boja PemyOmmke
Cp6uje OH171017, nox HazuBoMm "Monenupame U HyMEPUUIKE CHMYJIAIH]E CIOXKCHUX
BUIIEYECTUYHUX (pu3nukux cucrema'. Ha moMeHyTOM MpoOjeKkTy paad Ha TeMama H3
cTatucTuuke ¢pusznke U HenuHeapHe nquHamuke. C 003UpoM Ja JajeKo MpeBazujia3u CBE
npensuleHe yciose y ckinany ca [IpaBHIHHMKOM O IMOCTYNKY, HAUWHY BpEIHOBamba U
KBAaHTHUTATUBHOM MCKAa3WBaky HAYYHOUCTPAXKMBAUYKUX pe3yiTara uctpaxxkusadya MITHTP,
carjacaH caM ca MOKpeTameM IMOCTyIKa 3a u3bop ap Uropa @panoBuha y 3Bame BUIIN
HAy4YHU capaJHUK 10 yOpP3aHOM MOCTYIIKY.

3a cacraB komucHje 3a u300p ap Uropa dpanosuha y 3Bame BUIIM HAYYHU CAPaTHHK
IpeIaKeM:

(1) np AntyH banax, Hayunu caBeTHUK, MHCTHTYT 3a Qusuky y beorpamy

(2) np Anexcannap benuh, Hayunu caBetHuk, MHCTHTYT 3a pusuky y beorpaay

(3) mpod. ap Munan KuexeBuh, pemoBuu mnpodecop Dusmukor Gpaxkyarera
Yuusepsurera y beorpany

PykoBonunan npojexkra OH171017

1np AHTyH banax
Hay4YHH CaBETHUK



Hayuynom Behy UncturyTa 3a ¢pusuxky y beorpany

IIpeamer: Oopa3ioxeme 32 yOp3aHO MOKpeTame nmocrynka 3a uzoop ap Uropa
®panoBuha y 3Bam¢ BUIIIM HAYYHH CapaJHUK

Hp Urop ®panoBuh je 3amocneH y Jlaboparopuju 3a mpuMeHy padyyHapa y Haylu, Y
okBHpY HaroHamHOr HEHTpa M3Y3€THUX BPEIHOCTH 32 M3YyYaBamkEe KOMITJICKCHHUX
cucrema Wuctutyta 3a ¢usuky y beorpamy u aHraxoBaH je Ha INpPOjeKTy OCHOBHHX
UCTpaXMBakba MUHHUCTAPCTBAa NPOCBETE, HAayKe M TEXHOJIOMIKOI pa3Boja PemyOmmke
Cpbuje OH171017, nmon HasuBoM "Mopenupame U HyMEpUUKe CHUMYJAlUje CIOKEHHUX
BUIIEUECTUYHNX (pr3nukux cucrema'. Ha moMeHyTOM MpojeKkTy paad Ha TeMaMa H3
CTaTUCTHUKE (PU3UKE U HEIMHEAPHE AUHAMHUKE.

Jp ®panoBuh je m3abpaH y 3Bame HaydyHH capagHuk 17. menemOpa 2014. roamuse,
oJHOCHO mpe 3 roauHe u 4 mecena. Ox Taga je ocTBapHoO M3y3eTHE Hay4yHE pe3yiTare,
IITO C€ MOXE BUIETH IO TOMeE J1a je 00jaBuo 4ak 15 pagoBa y yaconucuma ca ISI mucre.
On tora je 11 pamoBa oOjaBsbeHO y dYacomucuma Kateropuje M2la (mehyHapoauu
YacOMMCU M3Y3€THUX BPEIHOCTH), 0K je 4 00jaBibeHO y yacomucuma kareropuje M21
(BpxyHCcku Mehynapoanu vaconucu). Takohe, np @panoBuh je y ToM mepuosy oapxao
BHUIIIE Npe/aBamba Ha MehyHapoJHUM CKYNOBHMMA, OJ] KOjUX Cy JBa Owia mpenaBamba 10
no3uBy. IIpema 6a3u IS Web of Science, panosu np ®panoBuha yKynHo Ccy IUTUpAHU
134 myra, nok je Opoj uurata Ge3 ayrouutara 82. IIpema 6a3u Scopus, ykynan Opoj
nutara je 146, nok je Opoj murata 6e3 ayromurara 91. IIpema momamuma c obe Oase,
XupioB uHAEKC panoBa ap @panosuha je 8.

VYkynan umnakt ¢axtop pagoBa ap HMropa ®dpanoBuha msznocu 78.126, a y mepuony
HakoH oanyke Hayunor Beha MHcTuTyTa 32 QU3KKy O Mpemiory 3a CTHLAkE MPETXOTHOT
HAYYHOT 3Bama pajoBa yKynaH UMMakT ¢akrop je 38.881. Yaconucu y kojuma 06jaBibyje
ap @panoBuh cy LEHEHN 10 CBOM yriieny u Bojehu y meroBum obnactuma paga. Mehy
MMOMEHYTUM Yacomucuma moce0Ho ce uctuuy Physical Review Letters, Scientific Reports,
Nonlinear Dynamics, Physical Review E, Chaos u Europhysics Letters. ictuuemo na je
np ®panoBuh mpomuie roguHe UMeHoBaH 3a Associate Editor-a y wmelhyHapomgnom
gaconucy u3 obnmactu HenwHeapHe nuHamuke Chaos, Solitons & Fractals xoju u3naje
Elsevier. Penenszent je 3a wacomuce Scientific Reports, Chaos, Europhysics Letters,
Physics Letters A, European Physical Journal B, Neural Networks, Nonlinear Processes
in Geophysics.

Hp ®panoBuh pykoBoaM OuaTepaqHUM NpPOjeKTOM capaime PemyOnuke Cpbuje u
CaBesne PemyOnnke Hemauke mon HazuBom Emergent Dynamics in Systems of Coupled
Excitable Units. Taxohe, y okBupy HaroHaiHor npojekta OH171017, Mooenuparwe u
HyMepuuKe cumylayuje CIOMCeHUX 6UuledecCmuyHux cucmemd, PyKOBOIWIAL je
nornpojekra Camoopeanusayuja y cnpecHymum eKcyumaobuinum cucmemuma. Jp
@panoBuh MMa MKPOKY HAYUHY capaliby € KojeramMma W3 MHOCTPAHCTBA, YKJbydyjyhu
rpyny npodecopa Brnamumupa Hekopkuna ¢ Hucrutyta npumemene ¢usuke Pycke



akazemuje Hayka y Hmwkmwem Hosroponay, rpymy Matujaca Bondpyma ¢ Bajepmrrpac
uHCTUTYTa Y bepnuny, kao u npod. Matjaxka Ilepua ¢ YHuBepsurera y Mapubopy u
npoo. Juprena Kyprca ¢ Yuusepsurera Xymo6ont y bepnuny.

Jlp @panoBuh je TpeHYTHO PYKOBOJIMIIALl paja Ha JOKTOPCKO] nucepranuju Mee bauuh y
LlenTpy H3y3€THHUX BpPEAHOCTH 32 H3yYaBamke KOMIUIEKCHHX cucreMa WHcTHTyTa 3a
¢u3uky y beorpamy. 3aBpiierak pasia Ha TOj Te3u ouekyje ce TokoMm 2019. roaune.

Ha Mucrutyty 3a ¢pusuky y beorpany, np ®@panosuh je yBeo HOBe METOJIE Y IPOyUaBame
eMEepreHTHUX (eHOMEeHa Yy CcuUCTeMHMMa [0/ YTHIajeM IIyMa U Kalllbema Y
UMHTEepaKkijamMa. 3Hamba W HCKYCTBAa KOje je CTEKao Yy TEOPHjCKOM MOJICIIOBamY,
AQHAJTUTUYKUM METoJaMa M TeXHUKaMa aHalu3e JUHAMUKE KOMIUIEKCHHX CHCTeMa
yCIIeUTHO TpeHocu miahum capaguunmuMa y Jlaboparopuju 3a mpuMeHy padyHapa y
Haylu y okBUpy LleHTpa nu3y3eTHUX BPETHOCTH 32 N3Y4aBabe KOMIIJIEKCHUX CUCTEMA.

C o03upoM ma naneko NpeBasuiia3u CBE NpesBuUl)eHe KBAaHTHUTATUBHE M KBAJTUTATUBHE
yCIIOBE, Kao H Ja je y TPEHYTHO HAay4HO 3Bam¢ HayYHH CapaJHUK M3a0paH Ipe BHIIE O]
TpH FOJMHE, Y CKJIay ca 3aKOHOM O HAYYHOHCTPAXUBAUKO]j AenaTHOCTH U [IpaBuimHUKOM
0 MIOCTYIIKY, Ha4YMHY BpEJHOBama U KBaHTUTAaTUBHOM HCKa3HBamby
Hay4YHOUCTPAXUBAUKUX pe3ynrara ucrpaxusada MIIHTP npemiaxkemo na ce 3a xoisery
np Uropa ®panoBuha mokpeHe yOp3aHU MOCTYyNak 3a M300p y 3Bame BUIIM HAYYHHU
capaJHUK.

V¥ beorpany, 17. anpuna 2018. ronune
[IpennoxxeHu 4IaHOBU KOMHCH]E:

np AatyH bamax
HAy4YHU CaBETHUK
Wucturyt 3a ¢pusuky y beorpany

np Anekcannap bemuh
HAy4YHU CaBETHUK
Wucturyt 3a ¢pusuky y beorpany

npod. 1p Munan Kuexxesuh
penoBHH npopecop Puznykor Qakynrera
VYHuusep3urera y beorpany



3. BUOT'PA®CKU NOJALU O KAHAUJATY

Hp Urop ®panouh je pohen 25.2.1979. romune y beorpany. 3aspumo je Ilety
6eorpancky rumHasujy 1997. rogune, HaKOH Yera je ynucao OCHOBHE cTyauje Ha Pu3nykoM
¢dakynrery y beorpany, cmep Teopujcka U ekcriepuMeHTanHa ¢usuka. ummomupao je 2002.
TOJIMHE C TPOCEYHOM OIeHOM 9.43, onOpaHMBIIM AUIUIOMCKH paja Ha Temy Ananuza Jau-

Tenep (Jahn-Teller)-o602 epexma na npumepy npenasnoz meman-xomnnexca [Cr(NH;) 1>

noa pykoBojcTtBoM mpod. ap Jparossyba benmha. Marucrapcke cryauje Ha duznykom
dakynrery y beorpamy, cmep Teopujcka (u3MKa KOHICH30BAHOT CTama, 3aBPIIHO j& C
npocednoM oreHoMm 10,00, a Marucrapcky Te3y MOJA HAclIoBOM [lepkonayuonu paznu
npenasu Ha NpoCMOPHO-8PEMEHCKUM GPAKMATHUM CMPYKMypama y ex-vivo u in-Vitro
Heyponckum Kynmypama onopanuo je 2011. romuae. MeHTOp Ha U3paJau MarucTapcke Tese je
6uo gou. ap Branumupa MusbkoBuha, a y T€3H je moka3aHo Kako ce yBoAehu npernocTaBky o
(GyHKIIMOHATHUM aHCcaMOJIMMa TpPaH3MjeHTHO CHHXPOHH30BaHMX HEYpOHa MOTy 00jacHUTH
MEXaHHM3aM HaCTaHKa M (paKTaliHe KapaKTEPUCTUKE MaTepHa IMpolaraiyje akTUBHOCTH Ha
ME30CKOIICKAUM HEypOHCKUM Mpexkama. Jlokropar mox HacinoBom Collective dynamics and
self-organisation of stochastic neuronal systems influenced by synaptic time delay oxopanuno
je 2013. rogure Ha @usnukom (akynrery y beorpany. Pagom Ha Te3m je pykoBoauo mpod.
np Hukona bypuh, a y okBupy Te3e cy aHaTu3MpaHe aHaJOTHje Y MPOIIECY CaMOOPTaHU3aIl]e
KOJIEKTUBHE aKTUBHOCTH M3Mel)y cucTteMa CIperHyTHX ayTOHOMHHX OCIMJIaTOpa U CHCTEMa
KYIUIOBAaHUX EKCUUTAOWIHUX JeIWHUIA, TIPU 4YeMy je MPUMEHOM METOJEe CPEImer MoJba
pa3BHjeH ePEeKTUBHU MOJIeTT MAKPOCKOIICKE JMHAMUKE TOIyalije eKCIUTA0MIHUX jeAMHNIIA
U3JI0KEHUX IIYMY U Kallllbelhy Y HHTEpaKIrjama.

On 2004.-2006. rogune, Urop ®panosuh je Ha MaTUYHOM (PaKyITETy, Ka0 CTHUIEHAMCTA
MuHMcTapcTBa HAYKE U 3aIUTUTE )KUBOTHE CPEIMHE, YUECTBOBAO Ha MPOjeKTy DasHu npenasu
U HeluneapHe nojaee y OUONOWKUM U HEOP2AHCKUM Mamepujairumd, KOJUM je pyKOBOIHO
npo¢. np CaBa Munomesuh. On janyapa 2008. rogune 1o janyapa 2011. roaune 6mo je
3arociieH Kao WCTpakuBad-punpaBHUK Ha DuszndykoMm daxynrtery y beorpamy y oxBupy
npojexta Dasuu npenasu u Kapakmepuzayuja HeopeaHcKux U Op2aHCKux cucmemd, KOJuM je
pykoBoauo mpod. ap Muho Murpouh. On janyapa 2011. roguHe OMO je 3amoclieH Ha
®dusnukom ¢akynrery y beorpagy kao wucTpakuMBau-IPUIPABHUK, a 3aTUM M Kao
ucTpaxkuBad-capaanuk (oxa dpedpyapa 2012. no mapra 2014. roguHe) y OKBHpY MpojekTa Op.
171015 MunucrapctBa nmpocsete U Hayke PermyOnuke Cp6uje noa HazuBoMm DasHu npenasu u
Kapakmepu3ayuja HeopeaHCKux U OpeaHcKux cucmema, KOjuM pykoBoau mpod. ap CyHuuia
EnesoBuh-Xaguh. On mapta 2014. ronune panu y JlaGoparopuju 3a mpuMeHy padyHapa y
Haynu y okBupy LleHTpa wu3y3eTHHX BpEIHOCTM 3a HW3ydYaBamke KOMIUICKCHHX CHCTEMa
WuctutyTa 3a pusuky y beorpany, rie je aHraxoBaH Ha HanroHaiaHOM mpojexty OH171017,
Mooenuparwe u Hymepuuke cumynayuje CRONCEHUX BUUIEHECTNIUYHUX Ccucmemd, Kao
pykoBoamian nornpojekta Camoopeanuzayuja y cnpecHymum eKcyumaOuiHum cucmemumd.
Takohe, np ®dpaHoBuh pykoBOIM HCTpaXKUBameM Ha TeMU Emepecenmna ounamuka Ha
KOMNJIEKCHUM ~— Mpexcama:  CMOXacmuuku — egexmu, Kawirbere y  UHmMepakyujama,



aoanmusHocm 'y OkBUpy LleHTpa wH3y3eTHMX BpEAHOCTH 3a H3y4yaBambe KOMIUIEKCHUX
cucTema.

UctpaxkuBauku pan np @panoBuha oOyxBaTa 00JacTH TEOpHje HEIMHEApHE JHMHAMHUKE,
CTOXaCTHYKHX TPOIEca U TEOpHje KOMIUIEKCHUX Mpeka, a Kao Bogehe Teme HCTpakuBama ce
n3/1Bajajy (a) camoopraHuzanpja y CUCTEMHMa CIPETHYTHX EKCIUTAOWIHHUX jeauHwuIa, (0)
pa3Boj MeETOAE Cpelmer IMojka 3a aHamu3y CcTabuimHocTH u  OHdypkaluja cucTeMa
CTOXaCTHUYKHX AU(EepeHINjaTHUX jelHaYlHA C KallkhemheM, Kao U (B) KOe(eKTH TOIMOIJIOTH]E,
mymMa ¥ Kalllbekha Yy HHTepaKkiMjamMa Ha JAWHAMHKY CTPYKTYPHUX M (QYHKIHMOHATHUX
HEYpPOHCKUX Mpexa. BberoB pocamammu pan ykibyuyje 29 pamoBa y MelhyHapoIHUM
JaconrcuMa, Kao ¥ 2 moryasiba y kibm3u. On 29 panosa, 19 je 06jaBipeHO y Yacomucuma
U3y3eTHUX BpeIHOCTH KaTeropuje M2la, xao mro cy Physical Review Letters, Scientific
Reports, Chaos, Communications in Nonlinear Science and Numerical Simmulation u
Physical Review E. JIp ®panoBuh je 10OMTHHK Harpaje 3a HajOOJbET MIIAJOT MCTPaXKHBaya
®usnukor gaxynrera y beorpany 3a 2013. roguny. Mma pasBujeHy MehyHaponHy HaydHY
capalmy C HCTpakuBaukuM rpymama u3 Pycuje, Hemauke m CroBenuje. MeHTOp je Ha
JIOKTOpcKUM cryaujama Mse baunh, 3a unjy Te3y ce ouekyje aa Oyzae 3aBpiiena 2019. roaune.
PykoBoaunar je OunarepaiHor mpojekra capaime usMmel)y PemyOnuke Cpbuje n CapesHe
Peny6nuke Hemauke Emergent Dynamics in Systems of Coupled Excitable Units. Takohe, mp
dpanosuh je Associate Editor y Bpxynckom MmeljyHapoaHom uacommcy Chaos, Solitons &
Fractals.



4. HNPEIJIEJ HAYYHE AKTUBHOCTH

JHp Urop ®panoBuh ce 6aBu TEOPHjCKOM aHAIHM30M CaMO-OpraHU3alMje W TCHEPHUKUX
(GopMH e€MEepreHTHOr TOHallakba y KOMIUIEKCHHM CHCTEMHMa, Ydja je JOKaJHa JWHAMUKa
MPEICTaBJbEHA MOJEIMMA CIPETHYTHX OCIMJIATOpa MM €KCIUTAOMIHUX jeIUHHLA. Y CBOM
pany KOPHCTH KOHLIENTE U METOJE M3 HEKOJIUKO pa3IMYUTHX o0nacTu (usuke, ykbydyjyhu
TEOpHjy HeJMHeapHe NTWHAMHKE, CTATUCTHUKY (U3UKY M TEOPH]y KOMIUIEKCHUX Mpexa, JOK
ce Kao IJIaBHAa MOTHBAIMja U TMOTECHIMjAIHE 00JIaCTH TPUMEHE J00HjeHUX pe3ysiTaTa UCTUIY
JECKpHIIMja, TpeaBuhambe W KOHTpPOJa KOJCKTHBHOT ITOHAIIAka HEYPOHCKHX Mpexa MU
ApYTHX OMOJIOIIKUX CHCTEMA.

Y mmpeM KOHTEKCTy, IMpoydaBambe EMEpreHTHHX (eHoMeHa 3acHOBaHUX Ha
CHHXPOHHU3AIM]U BETUKOT Opoja eJeMeHara, Kao rIIaBHOM MPHUHIIMITY CaMO-OpraHU3aIlf]je KOj!
Jlaje KBaJUTATUBHO HOBE (popMe MOHaIIama Koje HUje Moryhe mpeaBuaeTd Wid U3BECTH W3
0COOMHA JIOKaJTHEe IMHAMHKE, MPEJCTaB/ba MapaJurMy 3a KapaKTepu3alnjy MaKpOCKOTICKE
TUHAMHKE OpOjHUX peaTHuX cucTteMa, o (u3MKe, XeMHuje U OUOJIOTH]je, MPEKO WHKEHEPCTBA
Y TEXHOJIOTH]je 10 COIMOJIOTHje U eKoHoMHUje. IIpu ToM, KiIaca eKCUMTaOMIIHUX CUCTeMa, YHje
j€ KapaKTEepUCTHYHO TOHAIAke opel)eHO TMMe IITO UM ce MapaMeTpu Hajase y OJU3uHH
oudypkanyje Koja MPEeBOAN CHCTEM W3 CTAIlMOHAPHOT CTamka y OCIMJIATOPHU PEKUM, j& Y
(hOKyCy CaBpeMEHHX HCTpakKHBama Kako 300T TEOPH)CKOT 3Hadaja, Tako U 300T MOryhHOCTH
MpaKTUYHE TpUMEHe, mpe cBera y Ounodusunu. KoMImiekcHOCTH KOJEKTHBHOT IOHAIllamka
CUCTEMa CIIPETHYTHX EKCIUTAOWIHMX jeAHHMIIA IOMPHUHOCE OCOOMHE JIOKAlHE JHWHAMUKE,
KOja TUIUYHO TOJpa3yMeBa BUIIECTPYKE BPEMEHCKE CKalle, 3HauyajaH yTHIA] IIymMa u
Kallllbeha y HMHTEpaKkldjaMa, Kao W OpraHuzaliyja Mo CXeMH MOJIYyJIapHUX KOMIUIEKCHUX
Mpexka, Kako Ha CTPYKTYPHOM, Tako M Ha (yHKIIMOHATHOM HUBOY. [IpoyuaBame eMepreHTHe
JMHaMUKE Ha OBaKBUM CHCTEeMHMa Beh je 0Besio 10 HAaCTaHKa 3HA4YajHUX HOBUX TEOPU]jCKUX
KOHIIETIaTa, Kao IITO Cy METO/Ae aHaIW3e pa3InIuTuX (HOopMHU TpomaraTUBHUX H
JOKaJM30BaHUX TMaTepHAa AaKTHUBHOCTH, TEXHUKE aHalM3e CTa0WIHOCTH M Oudypkaiuja
CHUCTEMa CTOXAaCTHUKHX JU(EepeHIHjalHUX jeqHauyMHa ca W 0e3 Kallllkbema, Kao |
YCTaHOBJbEH-E MT0jMa aJaNTUBHUX MpPEKa.

VY nocamammem pany, np @panoBuh ce 6aBHO pa3BojeM KBAaHTUTATUBHUX METOJa aHATHN3E
TeHePHYKUX (POPMHU EMEPreHTHOT MOHAIIakha Y CUCTEMHUMa CIIPETHYTUX SKCIIUTAOMITHUX WJIH
OCHWJIATOPHHUX JEIWHHIIA, Ka0 W pa3BOjeM HOBHX aHAINTHYKHX METOJa 3a aHaju3y
CTaOWIHOCTU U OudypKalrja MaKPOCKOIICKE TUHAMHUKE CTOXaCTHYKUX CUCTEMA C KalllhCHEeM
y uHTepakuujama. Pax np @panosuha ce Moxke nmoaesuTH y cienehe moareme:

e caMoO-OpraHu3alyja y CHCTEMHMa CIPETHYTHX eKCUUTAOWIHUX jeIWHUIA TOJ
YTHLAjeM IITIyMa U Kalllkhelha y HHTepaKIfjamMa

e 1@pobieM akTHBAalMje Y CHUCTEMHMA CIPETHYTHX EKCUUTAaOWIHMX jeAMHHUIA C
BUIIECTPYKUM H3BOpUMA LITyMa

® pa3BOj METOJE CpPEOmEr Mojba 3a aHANW3y CTAaOWIHOCTH M Oudypkamuja cucrema
CTOXACTUYKHX IU(EpEeHINjaTHUX jeIHAYNHA ca U 0e3 Kalllbhemha

® MYJITHCTAOMITHOCT M CIIOpE CTOXacTHYKe (QUIyKTyalldjeé Cpelbe AaKTUBHOCTH Ha
KOMITJIEKCHUM HEYPOHCKHM Mpekama



e MHAMHUKa MOTHBA HEypOHA Cca TYMOM M KallllekheM y HHTEpaKIjamMa

e [aTepHH Mpomaranvje CUHXPOHU30BAaHE AKTUBHOCTH y ME30CKOICKUM HEYyPOHCKUM
Mpexama

e [pUMEHA TeOpHUje HEeIMHEapHe TMHAMUKE Y MHTEePAUCHUIUIMHAPHUM HCTPaKUBambUMa

e mHeypehene koH¢urypanuje KhHEeTHYKOr V3WHTOBOr Mozena Ha KOMIUIEKCHUM
Mpexama

4.1 Camo-opranusanmjay cMiCTeMHMa CIIPErHyTHX eKCHUTAOUIHHX jeJHHULIA M0/
YTHIajeM HIyMa M Kallllbelha y HHTepaKiujama

[lyp ucTpakuBama y OKBUPY OBE TeMe, Kojy je ap PpaHoBuh MokpeHyo Kao JOKTOpaH,
CacToju ce y HMCIHUTHBAkY W NpONyOJbHBamy aHalorHje M3Mely KOJEKTHBHOI TOHAaIlama
uHTeparyjyhux (¢asHux ocuuigaTopa M TMOMyJalfja CacTaBJbeHUX OJf EKCIUTAOUITHUX
eJieMeHara, KOju Cy THIWYHM 332 HEYPOHCKE M Apyre OMOJIOUIKe cucTeme. I 1aBHU JONpPUHOC
np @panosuha y 0B0Oj 00J1aCTH CacTOjU C€ Y TOME LITO je eKCIUTUIMTHO MOKA3aHO J]a CUCTEMHU
eKCIUTAOWITHUX jeAMHHMIIA, TPEICTaB/beHUX MapamurMarckuM Fitzhugh-Nagumo momenom,
MOTY J1a MCII0Jbe KOMIUIEKCHE ()EHOMEHE caMOOpraHu3alfje, 3aCHOBaHEe Ha CHHXPOHU3AIU]U
JOKIHUX AaKTHBHOCTH. Y TOM KOHTEKCTY, YOUeH je ()EHOMEH CIOHTaHEe KJIacTep-
CHHXpOHHU3AIMj€é Ha XOMOTEHO] TMIOMyJalHjhu, KOjU HacTaje jeAMHO YCIeN ca/ejcTBa
eKCIUTaOMJIHOCTH jeAMHHUIA, IIymMa M Kalllkbewka y HHTepakuujama. YTBpheHo je ma ce
MeXaHH3aM KJIacTepOBarha 3aCHIBA HAa KOMIIETUIIM]U JIBE KapaKTEPUCTUYHE BPEMEHCKE CKaJe,
I7Ie jeqHa OJroBapa OCIMJIATOPHO] MOJM M3a3BaHO] IIYMOM, a Jpyra MOAHM BONEHO]
KammbewmeM. [lopen acuMNTOTCKM CTaOMIHMX JBO- M TPO-KJAcTep MapTHUIMja, youeHa Cy H
TPO-KJIaCTep CTama AWHAMHYKOT KapakTepa. Y TBpheHO je 1a cTaOUIHOCT JABO-KJIACTEp CTamba
BOXHU M y TEPMOJUHAMHYKOM JinMecy. JletasbHOM aHanmu3om, np PpaHosuh je mokaszao aa je
KJIaCTepPOBamkE PE30HAHTHU (DEHOMEH y OJIHOCY Ha Kallllbelhe y MHTEPAKIMjaMa, KOji OICTaje
Uy Cly4ajy KOMILICKCHHX TOIIOJIOTH]ja MMOBE3aHOCTH HeypoHa (Scale-free mpeske), kao u mpu
HEyHH()OPMHUM BPEAHOCTHMA JIOKATHUX TlapameTrapa. YTBpheHo je na r1iobaiiHa
oudypkammja eGeKTHBHOT MojieNna T00HjeHOT MPUMEHOM METOJIe Cpemer nosba (mean-field
method) ykasyje Ha oOnacTu mapamerapa CHCTeMa y KOjUMa CE MOYKE OYCKHBATH I0jaBa
KJlactepoBama. HaBeseHu pesynraTu mpukasanu cy y cieaehum pagosuma:

e Spontaneous Formation of Synchronization Clusters in Homogenous Neuronal
Ensembles Induced by Noise and Interaction Delays
I. Franovic, K. Todorovi¢, N. Vasovi¢, and N. Buri¢
Phys. Rev. Lett. 108, 094101 (2012)

e Cluster Synchronization of Spiking Induced by Noise and Interaction Delays in
Homogenous Neuronal Ensembles

I. Franovic¢, K. Todorovi¢, N. Vasovi¢, and N. Burié¢
Chaos 22, 033147 (2012)



4.2 TIpoOjaem akTHBalHje Y CHCTEMHMA CIIPETHYTHX eKCHUTAOMIHMX jeANHHUIA €
BHIIECTPYKHM H3BOpHMaA IIyMa

Y oxBupy oBe Teme, Ap DpanoBuh ce OaBuo anamuzoMm threshold monamama u
CTATUTHCTUYKUX KapaKTePHCTUKa Tpolleca aKTHBAIMje Yy CHCTEMHMa jeIHE U B
eKCIUTAOWIIHE JeAWHMIC, Kao | TIOMyJiallje EKIMTAOWIIHUX jeIWHUIIA TIOJ YTHIIA]eM
WHTPUH3UYHOT U CKCTEpPHOT myMa. [1o mpBU MyT Cy pa3MOTpeHU ePEeKTH WHTEPMEINjECPHUX
WHTCH3WTETA IIyMa KOjU JIe)KE WU3BaH OO0JIACTH TPHUMEHJbUBOCTU TEOpHUjE BEIIMKUX
¢nykryanuja. Kao HajBaxkuuju pesynrar, ap @panosuh je mokasao sa 1mocroje yHHUBEp3aIHEe
CTaTHCTUYKE OCOOHMHE IMpolleca aKTHUBAllMje 3a CBa TPU IOCMAaTpaHa CUCTEMa, a Ja je
YHUBEP3ITHOCT KBAaJUTATHBHO oOjpeheHa CTOXacTHIKOM OW(ypKamujoM Koja OAroBapa
mpeniasy M3 CTOXACTHYKHA CTaOWiaHEe (PUKCHE Tayke y CTOXACTHYKH CTAaOWJIaH TpaHUYHU
nukinyc. [locrojame croxactuuke Oudypkammje 10Ka3aHo je TPUMEHOM e(PEeKTUBHUX MOjela
CTOXaCTHYKE JWHAMHKE CHCTEMa, 3aCHOBAaHMX Ha METOAM KyMyJlaHaTa JOMYHEHO]
raycujaHckom closure xumore3om.

[Topen Tora, BaxxaH pe3ysTaT MpeACTaBba yBOHEHE PEICBAHTHUX IPAaHUYHHUX YCIIOBAa 32
npoOJieMe aKTUBaIMj€ Y €KCUUTAOMIHUM CHCTEMHMA: y CIIy4ajy jeJHe jenuHulle, oapehenu
Cy TPaHWYHM YCJOBM Koju omoryhaBajy JMpPEKTHY TEHEpalu3alijy Ha CHUCTEME Of JIBE
jenuHuIle, 0K Cy y cly4ajy MomyJaluje pa3MoTpeHe TpH pa3iauuute Gopmymnaiuje norahaja
aKTHBalMje, Koje Kapakrepumry pasnuuure acrekre threshold mnownamama wu ymory
KOXEpEHIIMje AaKTUBHOCTU TIOjeAMHAYHMUX JEeJMHMLA Yy Tpolecy aktuBanuje. OmnucaHu
pe3yaTaTy NpeACTaBIbeHH Cy y cienehuM pagoBuMa:

e Activation Process in Excitable Systems with Multiple Noise Sources: One and Two
Interacting Units
I. Franovi¢, K. Todorovi¢, M. Perc, N. Vasovi¢, and N. Buri¢
Phys. Rev. E 92, 062911 (2015)

e Activation Process in Excitable Systems with Multiple Noise Sources: Large Number
of Units
I. Franovic, M. Perc, K. Todorovié, S. Kosti¢, and N. Buri¢
Phys. Rev. E 92, 062912 (2015)

4.3 Pa3Boj MeToje cpemer NMoJba 32 aHAJM3Y CTAOMIHOCTH M OudypKauuja cucremMa
CTOXACTHYKHX AUepeHINjaTHUX jeJHAYMHA ca 1 0e3 Kallllbemha

VY okxBupy oBe Teme, (HhOKyC HCTpakuBama j€ Ha Pa3BOjy U MPUMEHH METOJIE CPEIHer
M0Jba MPHU aHAIMU3HU CTOXACTHUYKE CTAOMITHOCTH U CTOXACTUYKUX OM(ypKalyja MaKpOCKOTICKE
JMHAMUKE HEYpOHCKuX moryinaiuja. Hajsaxxuuju pesynratu ap ®@panosuha y oBoj obsactu
ce onHoce Ha (a) mpeuusHy (opMmyJalMjy peleBaHTHHUX ampoOKCHMalldja Ha KojuMa ce
3aCHUBA TPHMEHA METOJIE CPEIIEr 10Jba Y MAKPOCKOICKHM CHCTEMHMa CTOXAaCTHUYKUX
SKCIUTAOWITHUX jeMHMIIA C KAIBEHEeM Yy HHTepaknujama; (0) pa3Boj eeKTUBHUX MOeIa
KOJIEKTMBHE JMHAMHUKE Yy CJydajy TMOMyJanuja eKIUTaOWIHUX jenuHuia; (B) u3Boheme
PEIyKOBaHOT MO/IelIa TI00aTHe TUHAMHUKE TOITyJIAI]e CTOXaCTUYKMX HEYPOHCKUX Maria.



IMpunukom npumenu Mmean-field merome, ox u3y3eTHOr je 3Hauaja MUTame Ja JH CY
anpokcumManuje u3a mean-field moxena yHuBep3aaHor kapakrtepa, WM je MOTPEOHO 1a ce
npuiarohaBajy KOHKPETHOj KJIACHM CHCTeMa Koja ce IMpoydaBa. Y HCTPaXHBABY I
®panoBuha eKCIUTUIIUTHO j€ MOKa3aHo Jla ampoKCcHUMallije Hemajy yHUBEp3aiHy ¢opmy, Beh
Mopajy na Oyay npuiaroheHe KOHKPETHO] KJIaCH CUCTeMa K0joj IpuIaia mocMaTpaH! MOZEI.
Y cnydajy CHOpPEeTHYTHX €KCIUTAaOWIHHX cHcTeMa, JedUHUCAHE Cy JBE pEJICBAHTHE
alpOKCUMAaIMje, Ha3BaHE 2ayCUjaHcKa anpoxKcumayuja W anpokcumayuja o Keasu-
Hezasuchocmu. llpu TOM, HcmocTaBiba ce na GopMmylianyja MpBe anmpoKCHMaIdje Mopa Ja
y3Me€ Y 003Up pelIaKcallioOHu KapaKTep OCHUIaIja TUIIHYaH 32 eKCIUTAOWITHE JeIUHUIIE, TIOK
j€ Hapylmeme apyre amnpokcumalje wmoryhe mpeaBuaeTH Ha caMoycarjaiieH HadyuH
aHAJIM30M JMHAMUKE KOjy TpUKa3yje Mojies T0OUjeH MPUMEHOM METOEC CPEIbET T0Jba.

[Topen Tora, np ®dpanoBuh je AeMOHCTpUpao Ja €PEKTHBHM MOJCIH 3aCHOBAHH Ha
METOJHM CpEImer T0Jba MOTY Jla Ha KBaJMTATUBHO HCIPABaH HAYMH OIUINY CTAOMIHOCT
€r3aKTHOT CHUCTEMa, CIICHapWje 3a TMO0jaBy M CYIpPECHjy KOJCKTHBHE MOJE, Kao W
MYJITHCTAa0MITHE PEXHME Cr3akTHOT CHUCTeMa, MpUMElyjyh uX Ha mpuMepuma
uHTeparyjyhux momynangja eKCHUTa0MIHUX jeIUHHIA, Ka0 U MOIyJalyjaMa CTOXaCTHUYKHUX
HEYpOHCKHMX Mama. [lopeJ KBaJIMTAaTUBHOT TOKJIANlamka, y CMHCIY T€HEpUYKHX (OpMH
oudypkanuja u oxrosapajyhmx obnactu mapamerapa MOjJEJMHUX EMEPTeHTHHUX DPEKUMA,
yTBpheHO je ma eeKTHBHM MOAETH ca 3aaoBoJbaBajyhoM TauHomhy mpensubajy: (a)
CTATUCTUYKE KAPAKTEPUCTUKE PEJIEBAHTHUX BPEMEHCKHX CEpHja €r3akTHOr cucrtema, (0)
OJITOBOp TIOMyJIAIMj€ Ha CIOJhAIlE CTHMYJIAIUje Majle aMIUIMTYIe, 3a1aT KpruBama (asHor
OJITOBOpa, Ka0 M OJrOBOpP Ha MepTypOaluje KoHauHe amIutuTyzae. HaBenenu pesynratu
MPEJCTaBIbEHU Cy Y ciieichuM paioBrUMa:

e Persistence and Failure of Mean-field Approximations Adapted to a Class of Systems
of Delay-coupled Excitable Units
I. Franovi¢, K. Todorovi¢, N. Vasovi¢, and N. Buri¢:
Phys. Rev. E 89, 022926 (2014)

e Mean-field Dynamics of a Population of Stochastic Map Neurons
I. Franovic, O. V. Maslennikov, I. Baci¢, and V. I. Nekorkin
Phys. Rev. E 96, 012226 (2017)

e Mean-field Approximation of Two Coupled Populations of Excitable Units
I. Franovic, K. Todorovi¢, N. Vasovi¢, and N. Buri¢
Phys. Rev. E 87, 012922 (2013)

e Stability, Bifurcations, and Dynamics of Global Variables of a System of Bursting
Neurons
I. Franovic¢, K. Todorovi¢, N. Vasovi¢, and N. Burié¢

Chaos 21, 033109 (2011)



4.4 MyarucTadHJIHOCT U CIIOpe CTOXAaCTHYKe (WIYKTyanuje cpeimhe aKTHBHOCTH HA
MOJAYJIAPHUM HEYPOHCKHM MpexKama

VY okBupy oBe obOnactu, Ap PpanoBuh ce 06aBu aHanM30M MpobOIEMa MaKPOCKOIICKE
BapujaOUITHOCTH, KOja TIPEACTaB/ba €MEpreHTHy (opMy KOJEKTHBHOT TIOHAIIama Ha
HEYPOHCKMM Mpekama. Hamme, mo3HaTo je ma ce aKkTMBHOCT HEYypOHA MOKE OMHCATH Kao
TBOCTPYKH CTOXAaCTHUYKHU MPOIEC, KOjU C€ C jeJJHe CTpaHe MaHU(ecTyje Ka0 MHUKPOCKOIICKa
BapujaOMIIHOCT Yy BPEMEHCKHM CepHjama IOjeIMHaYHUX HEYypOHa, M C JApYre cTpaHe, Kao
MaKpOCKOIICKa BapHjaOMIIHOCT, KOja ce Olaka Ha J{yTMM BPEMEHCKHM CKajama, U YKJbydyje
CIOpe CTOXacTHuUKe (QIyKTyaluje cpeame (QpeKBeHIUje eMuToBama wummysica. Crope
daykTyanuje HacTajy yclie[ CIOHTAaHOT alTepHHpama u3Mel)y enm3oma ToOBHINCHE
aKTUBHOCTH HEYpPOHA W €MH30/1a PeIaTUBHOT MUpOBama. TakBa anrepHupajyha (switching)
JTUHAMUKA W3Mel)y pa3IuduThX KOJIGKTUBHUX CTama je O] MOCeOHOT 3Havaja 3a MUpaMHIaIHe
HEYpOHE y HEOKOPTEKCY, M CMaTpa ce Ja MpeCTaB/ba TUHAMUUKY Mapaurmy 3a peaan3anujy
pasnmuuuTHx (GopMH yuewa U Memopuje. Lluib ncTpakuBama je 1a ce yTBpIE YCIOBU KOjH
omoryhaBajy mojaBy switching nuHamuke, mpu uYeMy je aklleHaT CTaBJbEH Ha CaJ/iejCTBO
pa3IMYUTHUX THUIIOBA IIyMa, Kallllbeha y HMHTEpaKlHjaMa U XETEPOr€HOCTH TOIIOJIOTH)e
UHTEepakija mpexe. M3mely ocramor, pa3MarpaH je W Cllydaj KJIacTEpOBAaHHX Mpexka
HEYPOHa, KOje Cy HAPOUYHTO 3aCTyIUbEHE Y KOPTEKCY.

I'maBHM pe3ynTaT Aocajallber HUCTpaXKHBamka MpPEACTaB/ba pa3Boj €(PEKTHBHOT MOJEI
KOJICKTUBHE aKTUBHOCTH KJIaCTEPOBaHE MpEXe rate HeypoHa, Koju omoryhasa /1a ce nporeHe
Pa3IMYNTH AONPUHOCH €PEKTHBHOM MAaKpPOCKOIICKOM IIyMy, Kao M Ja ce oapeae o0iacTu
napameTapa rie je moryhe ouekuBaTu switching muaamuky. Ox moceOHor 3Havaja 3a Moryhe
arUTMKaIfje je YMmheHHUIA Ja C€ MEXaHU3MHU switching TMHaMUKE y CIy4ajHUM U MOAYJIapHUM
HEYPOHCKHM MpeXaMa KBaJUTAaTHBHO DPAa3JMKYjy, IIPU YEMy j€ MOKa3aHO Ja KJIACTEPOBAmE
JOTIPUHOCH MYITUCTaOWIHOCTH Mpexe, ynHehu switching ¢peHomen poOycHujuM. HaBenenu
pesynratu 0o0jaBibeHU Cy y cineaehum pagoBuma:

e Clustering Promotes Switching Dynamics in Networks of Noisy Neurons
I. Franovi¢ and V. Klinshov
Chaos 28, 023111 (2018)

e Slow Rate Fluctuations in a Network of Noisy Neurons with Coupling Delay
I. Franovi¢ and V. Klinshov
EPL 116, 48002 (2016)

e Mean-field Dynamics of a Random Neural Network with Noise
V. Klinshov and I. Franovié¢
Phys. Rev. E 92, 062813 (2015)



45 JlnHaMMKAa MOTHBAa HEYPOHA €A IYMOM U KalllbeHheM Y HHTepaKuujama

AKIIeHAT UCTpaKUBamkba Yy OBOj 0OJIACTH je HA aHAJIM3U JUHAMUYKHX PeKUMa U eHOMEHA
CTOXacTHYKe (pa3He CHHXpOHHU3AIMje Ha TUNMYHUM OWHAPHUM WU TEPHAPHUM MOTHBHMA
HeypoHa. Op moceOHOT 3Hauaja Cy yIpaBO TPHUILIETH, KOJU YWHE OCHOBHE jenuHHMIC rpahe
KOMIIJIGKCHUX HEYPOHCKHX Mpexa. Lmb ucTpaxmBama ce cacToju y CHCTEMaTCKOM
oapehuBamy omHOca u3Mely CTPyKTypHHX MOTHBA, 33/JaTHX aHAaTOMCKOM IIOBe3aHOIIhy
HEYpPOHCKE Mpexe, W (QYHKIHOHAJHUX MOTHBA, KOjU OJpakaBajy aKTYEIHY IUHAMUKY
JEIMHULIA UM HBUXOBO CTamkbe CHHXpOoHM30BaHOCTH. p ®panoBuh ce 6aBro MoaennMa Koju
YKJbY4yjy IBE Mapaaurmarcke ¢opMe JOKalHe JAWHAMUKE HeypoHa: bursting muHamuky
3a7aty PynkoBsbeBMM MarnaMa M eKCIMTAOWIHY AMHAMUKY TpejactaBibeHy Fitzhugh-Nagumo
MOJICJIOM.

VY cayuajy bursting HeypoHa, rlaBHH pe3yJsiTaT HpeicTaBiba oJpeluBambe MexaHH3ama
HacTaHKa Durst cuHXpoHH3alMje W MaTepHa aKTHBHOCTH KAapPAKTEPUCTHYHUX 32 TIOjSIUHE
MOTHBE TIPUMEHOM TEOPHje CHHTYJapHE nepTypoanuje (aHanm3a y (a3Hoj paBHU). Baxkan
JOTIPUHOC TIpeACTaB/ba U NeUHHCAkE BAa TUNA (YHKIMOHATHUX MOTHBA, NMPH YeMy CYy
WIEHTU(DUKOBAHW yIpaBO OHU (YHKIIMOHAJIHA MOTHBH KOJU HAjBUIIE JOTPUHOCE
yCHoCTaBJbaky burst cHHXpoHU3a1Mje u3Mely jeAnHuIa.

VY ciyuajy ekcuuTaOUTHE JTOKAITHE TUHAMHKE, aHAJTU3UPaHe Cy CTOXAaCTUYKa CTa0MITHOCT,
Kao ¥ CTamka CHHXPOHH3AIH]jE PA3IMIUTHX OCIIHIIATOPHUX MOJA Y CUCTEMY OJ1 JIBE CIIPETHYTe
JeIMHUIIE Y TPHUCYCTBY JBa HE3aBUCHA M3BOpa MIyMa (MHTPUH3MYHU IIYyM Y JOHCKHM
KaHAJIMMa M CIOJballllbl CHHANTUYKH IIyM), Ka0 W JIBa THIA Kallkbelka Yy HHTEPAKIHjaMa.
[TocmaTpanu cUCTEM je 3HAYajaH y CBETIIy UCITUTHBAKA OJJHOCA OCOOMHE €KCIUTAOMITHOCTU U
BUIIIECTPYKUX KApPAKTEPUCTUYHUX BPEMEHCKHX cKaia. [luTame KoedekTa IrymMa U Kallibema
y MOIU(HUKOBAKY EKCIMTAOWIHOT TOHAIakha Yy ITyTOBPEMEHCKOM JIMMECY TPETHUPAHO je
MPUMEHOM METOJIC CTATUCTHYKE JIMHEApH3aIyje, IpH 4eMy je TOKa3aHo Ja KapakTep IIyma
(MHTPUH3WYHU WKW €KCTEpPHH) MpPUMapHO yTHUYE Ha TpuiarohaBame (PpekBeHIMja u3Mmehy
JeIWHMIIA, KA0 W Ha PE3yJITaT KOMIIETUIIHje u3Mel)y OCIMIATOPHUX MOJa BOHEHHX IIyMOM
WIH KallbCHEM.

Onucanu pe3ynTatu NpeacTaB/bEHH Ccy Yy cienehuM pagoBuMa:

e Stability, Coherent Spiking and Synchronization in Noisy Excitable Systems with
Coupling and Internal Delays
I. Franovic¢, K. Todorovié¢, N. Vasovi¢, and N. Burié:
Commun. Nonlinear Sci. Numer. Simulat. 19, 3202 (2014)

e The Effects of Synaptic Time Delay on Motifs of Chemically Coupled Rulkov Model
Neurons
I. Franovi¢ and V. Lj. Miljkovi¢:
Commun. Nonlinear Sci. Numer. Simulat. 16, 623 (2011)



e Functional Motifs: a Novel Perspective on Burst Synchronization and Regularization
of Neurons Coupled Via Delayed Inhibitory Synapses
I. Franovi¢ and V. Lj. Miljkovié¢
Chaos Soliton. Fract. 44, 122 (2011)

e Phase Plane Approach to Cooperative Rhythms in Neuron Motifs with Delayed
Inhibitory Synapses
I. Franovi¢ and V. L. Miljkovi¢:
EPL 92, 68007 (2011)

e Possibilities of Introducing Different Functional Circuits on Top of a Structural
Neuron Triplet: Where Do the Gains Lie?
I. Franovi¢ and V. L. Miljkovi¢:
Chaos Soliton. Fract. 45, 527 (2012)

e Power Law Behavior Related to Mutual Synchronization of Chemically Coupled Map
Neurons
I. Franovi¢ and V. Lj. Miljkovi¢:
Eur. Phys. J. B 76, 613 (2010)

4.6 TlatepHu nmponaranuje CAHXPOHH30BaHe AKTHBHOCTH Y Me30CKOIICKUM
HEYPOHCKHMM Mpeskama

HctpaxuBameM y okBUpY oBe TeMe ap Opanouh ce 6aBHO TOKOM MarucTapckux CTyAHja
Ha OusnukoMm (akynrery y beorpany. OcHOBHa mzeja ce cacrojajga y TOME Ja ce IpoIec
Iporaranyje IaTepHa TpPaH3MjeHTHE CHHXPOHU30BAHE AaKTUBHOCTH Yy ME30CKOICKHM
HEYPOHCKHM CHCTEMa MPEICTaBH MOAEIOM IepKoalyje Ha pasyheHuM Mpexkama HacTaIuM
OJICTpabUBAakbEM Be3a C JIBOJMMEH3MOHAIIHE pElIeTKe ¢ MHTepakUujaMa HajOlnmKux cycena,
WIM C WHTEepaKlyjaMa HajOMMmKUX M HapeAHUX HAjOMMkKuX cycena. TpaH3HjeHTHa
CHUHXPOHM3allMja, Ka0 OCHOBHM MOJ| JIOKAaJlHE IMHAMUKE YBOpOBA MpEKE, MOJEJIOBaHA je
yBOheHEeM MpPETNOCTaBKe O (PYHKIMOHAIHUM aHcaMOlUMa HEypoHa, 4yHja ce NpuMapHa
aKTUBHOCT CacTOjU y €MHUTOBambYy IaKeTa TPUOIIKHO CHHXPOHHM30BAaHUX AaKIIMOHUX
MOTEHIIHjajia (MMITyJIca).

[Toka3aHo je Ja HACTaHAK MPOCTOPHO-BPEMEHCKHMX IaTepPHAa aKTUBHOCTH, T3B. Synfire
JaHala, IpecTaB/ba KPUTHUHY T0jaBy, KOja 3aBUCH O]l BepoBaTHOhe MOBe3aHOCTH U3Mehy
HEYPOHCKUX TIOIyJIalfja Ha YBOpoBUMa Mpexke. [I[puMeHoM MeToze ckamupama Ha KOHAYHUM
cucteMuMa, ojapeheHa je 3aBHCHOCT KpHUTHYHE BEpOBAaTHOhE O] MapaMeTrapa JIOKajTHE
TUHAMUKE W jaurMHE WHTEPaKildja, a aHaJU3UpaHO j€é M Kako Ha (pakTaisHe ocoOuHE
MEPKOIAMOHOT KJlacTepa yYTHUYE TOIOJOTHje HWHTepakiuja. Kao HajBaHHMjU pe3yJTarT,
yTBph)EHO je KaKo KJace YHUBEP3aJHOCTH IOCMAaTpaHUX (a3HUX Tmpesa3a 3aBUCE O]
KapaKTepUCTHKAa AWHAMHKE HEYPOHCKHX IOMyJalldja Ha YBOPOBHUMA MpEXKe, MPU YeMy ce



noOMjeHn pe3yJiTaTd TIOKJIamajy C ToJaliMa W3 PEJIeBaHTHUX EKCIEPUMEHTATHHX
UCTPaKHUBabA.

HaBenenu pe3ynraTu npuKa3aHu Cy y paJoBUMa:

e Percolation Transition at Growing Spatiotemporal Fractal Patterns in Models of
Mesoscopic Neural Networks
I. Franovi¢ and V. L;j. Miljkovi¢:
Phys. Rev. E 79, 061923 (2009).

e Fractal Properties of Percolation Clusters in Euclidian Neural Networks
I. Franovi¢ and V. L;j. Miljkovi¢:
Chaos Soliton. Fract. 39, 1418 (2009).

4.7 IlpuMeHa Teopuje HeJlMHeapHe IMHAMHUKeE Y HHTEPAUCHUILINHAPHUM
HCTPAKUBakbUMa

VY okBupy oBe TeMe, Ap PpanoBuh ce 6aBU IPUMEHOM TEOpHj€ HEIMHEAPHE IUHAMUKE Ha
MOJICIOBAakh¢ KOMIUICKCHOT TIOHAIlakha CEM3MUYKHX pacela, TeOoJOMKHX  CTPYKTypa
OJITOBOPHMX 33 HacTaHak 3eMJboTpeca. KOHKpeTHO, TpeTupaHe Cy TpH Ipyle mpobiema,
yKJbyuyjyhu (a) aHanmm3y OCET/bMBOCTH TMapaJWrMaTCKHX MoOJeNia pacela Ha CIOJballibe
nepryp0banuje, (0) HacTaHAK KOJIEKTHUBHE MOJIE y CIIOKEHUM paceArMa Moj YTUIajeM [IyMa U
Kallllbelha y MHTEpaklyjaMa U (B) MEXaHU3aM HAacTaHKa alepHuoOJUYHUX BPEMEHCKHUX cepuja
Ha jeITHOCTAaBHUM (MOHOKOMITOHEHTHHM) paceaIuMma.

Tokom ananu3e rpyme mpobiema (a), kopuctehu merony kpuBux (asuor oarosopa (phase
response Curves) mpBor u JAPYror pena, CKCIUTMIIMTHO j& TEMOHCTPUPAH HU3 HETPUBHjATHUX
edekaTa, yKJbydyjyhu: Hapyliewme MPUHIMIIA CYNEPIO3UIMje MPHU JEI0BakhY CYKIICCUBHUX
neprypOaryja yciaen jake HEIMHEApHOCTH MOJENa, CIOKEHY 3aBHCHOCT mpomeHe (asze
CEeM3MHMUKOT IIMKJIyca OJ TMapaMerapa ¥ KOMIUIGKCHOCTH pacela, Kao H IOCTOjame
JIYyroBpeMeHCKOr edekra meprypOaija, Kako y clydajy MOHOKOMIIOHCHTHHX, TaKO U Y
Clly4ajy CI0XKEHHUX pacena.

IToBogom kpyra nutama (0), JeTaJbHO Cy HCHUTAHU KOEe()EeKTH CEeM3MHUYKOr IIyma MU
Kalllkhelha Yy HMHTEpaKiMjaMa Ha TI0jaBy KOJEKTHBHE MOJAE y JBeMa KjacamMa Mojesa
KOMIUIEKCHUX pacema. 3a oba creHapuja, passujeH je mean-field momen koju Ha
KBAJMTAaTHBHO UCIIPaBaH HAYMH OMKCYje KOJICKTHBHY TUHAMHKY pacela, YMMe je MOKa3aHo aa
Ce METOJ] CpelIEbeT M0Jba MOXKE YCIICIIHO MPUMEHUBATH U Y CIIy4ajy CHCTEeMa YHjH €IeMEHTH
uMajy AUCKOHTUHYyanHy u stiff muHamuky. budypkannonom aHanm3zom eQeKTUBHUX MOJENa
yTBpleHO je mocTojame 001acTu mapamaTepa Koju MoApxKaBajy OMCTaOWIHY TUHAMHKY, KOjOj
y €r3aKTHUM CHCTEMHUMa OAroBapajy KOMIUIEKCHE allepHOJUYHE OCLMIIAIN]e Yrja CTAaTUCTHKA
KBAJIUTATUBHO 33J0BOJbaBa pEJICBAHTHE CEU3MHUYKE 3aKOHE CKaJlMpama, Kao IITO je
I'yrenbepr-Puxrepos (Gutenberg-Richter) 3akoH.



VY oxBupy 1nenuHe (B), MOKa3aHO Ja CaCBUM jE€THOCTaBaH MOJET MOHOKOMITOHEHTHOT
pacena, mnpeacTaBibeHOr KaHOHCKMM Burridge-Knopoff momenom, moke ma reHepwuiie
KOMIUIEKCHE (opMe TOoHalIama 3aXBajbyjyhu MeMOpHjCKOM eeKTy, YBEACHOM Y THUIHYHU
Monen Tpewa wu3Mmel)y MacuBHOr OJ0ka M KOHTaKTHE TNOBpIIMHE pacena. Ha ocHOBY

cripoBesieHe OupypKalnoHE aHajH3e, MOKa3aHO je Ja ce Mpeja3aK y Xaoc O/BHja IMpeMa
Ruelle-Takens-Newhouse cuienapujy.

HaBenenu pesynraTtu npecTaB/beHH cy y cineaehuM pagoBuMa:

Phase Response Curves for Models of Earthquake Fault Dynamics
I. Franovi¢, S. Kosti¢, M. Perc, V. Klinshov, V. I. Nekorkin, and J. Kurths
Chaos 26, 063105 (2016)

Triggered Dynamics in a Model of Different Fault Creep Regimes
S. Kosti¢, I. Franovié¢, M. Perc, N. Vasovi¢, and K. Todorovi¢
Sci. Rep. 4, 5401 (2014),

Dynamics of Fault Motion in a Stochastic Spring-slider Model with Varying
Neighboring Interactions and Time-delayed Coupling

S. Kosti¢, N. Vasovi¢, I. Franovié, K. Todorovié, V. Klinshov, and V. I. Nekorkin
Nonlinear Dyn. 87, 2563 (2017)

Friction Memory Effect in Complex Dynamics of Earthquake Model

S. Kosti¢, I. Franovié, K. Todorovié¢, and N. Vasovi¢:
Nonlinear Dyn. 73, 1933 (2013)

Earthquake Nucleation in a Stochastic Fault Model of Globally Coupled Units with
Interaction Delays

N. Vasovié, S. Kosti¢, I. Franovi¢, and K. Todorovic:

Commun. Nonlinear Sci. Numer. Simulat. 38, 117 (2016)

Nonlinear Dynamics Behind the Seismic Cycle: One-dimensional Phenomenological
Modeling

S. Kosti¢, N. Vasovi¢, K. Todorovi¢, and I. Franovié

Chaos Soliton. Fract. 106, 310 (2018)

Complex Dynamics of Spring-Block Earthquake Model Under Periodic Parameter
Perturbations

S. Kosti¢, N. Vasovi¢, 1. Franovié¢, and K. Todorovi¢

J. Comput. Nonlin. Dyn. 9, 031019 (2014)

Dynamics of Landslide Model with Time Delay and Periodic Parameter Perturbations
S. Kosti¢, N. Vasovié, I. Franovié¢, D. Jevremovi¢, D. Mitrinovi¢, and K. Todorovic:
Commun. Nonlinear Sci. Numer. Simulat. 19, 3346 (2014)



e Dynamics of Simple Earthquake Model with Time Delay and Variation of Friction
Strength
S. Kosti¢, N. Vasovi¢, I. Franovié¢, and K. Todorovi¢
Nonlinear Proc. Geoph. 20, 857 (2013)

4.8 Heypehene koHpurypanuje KHHeTHYKOT 1SiNg-0BOT MoIe/Ia HA KOMILIEKCHUM
Mpekama

Y oxBupy oBe Teme, np DpanoBuh ce 6aBu mpobremom mporeca ypehuBama u
CTpykTypoM Heypehenux xoH¢purypamuja kuaernakor Ising-osor (Glauber-oBor) monena Ha
HYJTOj TeMIepaTypH, 3aJaTor Ha KOMIUIGKCHUM Mpexama. Pa3marpaHu cy pasinduTH
MpUMEpPH KOMIUIEKCHUX Mpexka ykJbyuyjyhu cimydaj Watts-Strogatz-osux mpexa q00ujeHHX
MPEMOBE3UBAKEM  PEryJlapHE JBOJUMCH3MOHAIHE pEIIETKE, Kao W IapaJurMaTCKuX
XETepOreHnX JABOCIOjHUX Mpexa (two-layer networks) ¢ mynTuiuiekc WM Ciy4ajHOM
CTpyKTypoM Be3a u3mel)y cnojeBa. Kao rmaBHu pesynrat, mokazano je aa y small-world
PEKUMY CHUCTEM HeE IMOCTHXKE ypeheHOCT y TepMOIMHAMUYKOM JiMMecy, Beh 3aBpmiaBa y
MeTacTaOMITHIM aKTHBHUM KOH(HTypanujaMa cacTaBJbeHUM M3 JIBa JOMEHA, KOjU OJIroBapajy
KJIaCTEPOBAaHOM CTalky Ha IIOYETHOj pEIIeTKH. 3a HWHTEepMEIujepHe BepoBaTHoOhe
MpeToBe3nBama, JOJIaTHO Ce€ TO0jaBJbyjy HeypeheHe KoH(pUTypalyje ¢ MajiuM, W30JI0BAHUM
KarybuIlaMa CIIMHOBA CYMNPOTHE OpHjeHTaIje. Y cliy4ajy IBOCIOJHUX MPEKa, MMOKa3aHo je Ja
KapakTep KOHAYHOT CTama KBAJIMTATUBHO 3aBUCH OJ1 CTPYKTYpe MHTEpakinja u3Mel)y ciojena.
Onwcanu pe3ysiTaTH MPEJCTaBIbEHU CY Y pay:

e Disordered Configurations of the Glauber Model in Two-dimensional Networks
Baci¢, I. Franovi¢, and M. Perc:
EPL 120, 68001 (2017), U® 2.095 3a 2014. roaumny



5. EJEEMEHTH 3A KBAJJUTATUBHY OLIEHY HAYYHOT JOIPUHOCA
KAHJIMJIATA

5.1 Ksanurer HayYHHX pe3yJararTa
5.1.1 HayuHu HHBO ¥ 3HA4aj pe3yJTaTa, yTHIAj HAYYHHX PaZ0oBa

Hp Urop ®panosuh je y cBOM ocafalimbeM pary Aa0 KIbYUYHU JOTIPUHOC Yy HCTPAKUBABY
Ha yKynHO 29 pamoBa o0jaBibeHHX Yy MelyHapomanum yacomucuma c ISl mmcre, kao u 2
MOTJIaBJba y KEbU3H, OJ1 KOJHX j€ jeqHO 00jaB/beHO Y UCTAaKHYTO] MOHOTpaduju Mmeh)yHapoaHor
3Havaja. On 29 panoBa, 19 je o6jaBibeHo y yaconucuma M21la kareropuje (MehyHapoaHH
YaCcONMCH U3y3ETHUX BPEIHOCTH), 7 y yaconucuma kareropuje M21 (BpxyHcku Mel)yHapoHH
94acomucH), 0K je 3 00jaBJbeHO y YaconmucuMma kateropuje M22.

VY nepuoay HakoH AoHouewa outyke Hayunor Beha MHcTuTyTa 32 DM3uky o npeasiory 3a
CTHLIAEE MPETXOTHOT HAayyHOT 3Bama, Ap @panoBuh je o6jaBuo 15 pagosa y yaconucuma c
ISI sucte. On Tora je 11 pagoBa o6jaBibeHO y yaconucuma kateropuje M21a (mehynapoaau
YacONMCH W3Y3E€THHX BPEIHOCTH), MOK je 4 o00jaBJbeHO y dYacommcuma kKarteropuje M21
(BpxyHcku MehyHnapoaau gaconucu). Takohe, np @panosuh je y TOM neproay oapKao BUIIIE
npeaaBama Ha Mel)yHapOJHUM CKYyTIOBHMA, O] KOJUX Cy JIBa OnJia mpeaBama 1o Mo3uBY.

Kao net Haj3Havyajanjux panosa ap @panosuha moryhe je nuznsojuru:

1. Clustering Promotes Switching Dynamics in Networks of Noisy Neurons
I. Franovi¢ and V. Klinshov
Chaos 28, 023111 (2018), M21a, iutupan 0 myTa;

2. Mean-field dynamics of a population of stochastic map neurons
I. Franovi¢, O.V. Maslennikov, I. Baci¢, and V. I. Nekorkin,
Phys. Rev. E 96, 012226 (2017), M21, riutupan 0 myTa;

3. Activation Process in Excitable Systems with Multiple Noise Sources: One and Two
Interacting Units
I. Franovi¢, K. Todorovi¢, M. Perc, N. Vasovi¢, and N. Buri¢
Phys. Rev. E 92, 062911 (2015), M21a, nutupan 13 myTa;

4. Activation Process in Excitable Systems with Multiple Noise Sources: Large Number
of Units
I. Franovi¢, M. Perc, K. Todorovié¢, S. Kosti¢, and N. Burié¢
Phys. Rev. E 92, 062912 (2015), M21a, riutupan 14 nyTa;

5. Spontaneous Formation of Synchronization Clusters in Homogenous Neuronal
Ensembles Induced by Noise and Interaction Delays
I. Franovi¢, K. Todorovi¢, N. Vasovi¢, and N. Burié¢
Phys. Rev. Lett. 108, 094101 (2012), M21a, iutupan 17 myTa;



Y mpBoM pamy, JAeTaJbHO je UWCHHTaH EMEpPreHTHH (EHOMEH MAaKpOCKOIICKE
BapHjaOUITHOCTH Ha MOAYJApPHUM HEYPOHCKHM Mpekama. MakpoCKOIICKa BapHjaOMIIHOCT ce
ona)ka Ha BPEMEHCKHM CKajaMa MHOTO Jy)XKUM OJ] KapaKTEpPUCTHYHOT BpPEMEHA JIOKAJHE
JMHAMUKE HEypOHa, a MaHH{(ecTyje ce Kpo3 I0jaBy CIIOPHUX CTOXACTUYKHX (IIyKTyaluja
cpeame (peKBeHLMje eMHTOBama umIysca mpexe. Cnope ¢daykryanuje mocneauna cy
KOXEPEHTHUX CIIOHTaHUX Ipelia3aka HeypoHa u3mel)y T3B. Up-crama moBehaHe akTUBHOCTH
HeypoHa W T3B. (OWN-CTama pelaTHBHOT MHpOBamba HeypoHa. OBakBa KOJICKTHBHA
antepuupajyha (switching) auHamuka mnpeacTaB/ba JAMHAMHUYKY IMapagurmy 3a ojpehene
mporiece y4ema U Mmemopuje. Y pany cy yTBpheHu yciioBH 3a mojaBy switching nuHamuke, ¢
aKI[EHTOM Ha CaJIejCTBO PAa3IMYUTHX THIIOBA IIyMa M XETCPOTCHOCTH Y TOIOJIOTHJU MpPEXKeE.
[TpumMeHOM MeTO/Ie CpelEber MoJba, MO MPBH MYT je Pa3BUjeH SHEKTUBHH MOJEN KOJCKTHBHE
JMHAMHUKE 32 MOJyJIapHy (KJIACTepOBaHy) HEYPOHCKY MPEXKY, IPH YeMy j& HeHa KOJIECKTUBHA
JMHAMHKA TPHKa3aHa TPEKO CIpPErHyTux croxactuukux mean-field cucrema nmpyror pena
KOjU OJpa’kaBajy aKTMBHOCTH IIOjeIMHAYHUX Kiactepa. budypkannonom anammzom
e(eKTUBHMX MOJieNia Y TEPMOJMHAMHUYKOM JIMMECY YTBphEHE Cy pasiHKe y TCHEPUUKUM
MexaHu3Muma SWitching nuHamMuKe KO HEKJIacTEPOBAaHMX M KJIACTEPOBAHUX MpeXka. Y MPBOM
cllydajy, MeXaHu3aM je aHajgoran croxactuykoj uectuin y double-well morennumjamny. ¥V
JIPYTroM Ciydajy, TOKa3aHo je Jla KJIACTepOBakbe HEMOCPETHO MOACTHYE MYJITHUCTAOMIHOCT
KOJIGKTHBHE JIWHAMHUKE, IIITO 3HaYajHO yTuue Ha moBehame podycHoctu switching ¢peromena.

Y napyrom pamy, Mo IpBU NYT je M00HjeH €pEeKTHBHU MOJEN KOJCKTUBHE ITUHAMHKE
aHcam0jia KyIUIOBaHHUX CTOXACTMYKHUX HEYPOHCKHX Mara. 3Haya] HEYpOHCKHMX Mara JIeXKU y
TOME IITO HAa HYMEpPUYKU epUKacaH HAuYWH MOTY Jia PEempolyKyjy CBe pelieBaHTHE ¢dopme
TUHAMHKE HEYpOHa, Mpy»kajyhu OCHOBY 3a pa3yMeBame KOJIEKTUBHOTI MOHAIIakha TUITHYHHX
(GYHKIIMOHATHUX MOJyJia Y HEYPOHCKHUM CHCTEMHMa, Kao IITO Cy KOPTUKaTHE KOJOHE U
MHUKPOKOJIOHE. Y TEOpHUjCKOM CMHCIY, Pa3Boj e€(EeKTUBHOI MojeNa aHcaM0ia KyIJIOBaHUX
CTOXAaCTHUYKHUX TUCKPETHUX CHCTEMa j€ HapOYMTO BaXkaH, MOIITO j€ MPUMEHA CTaHAapIHUX
TeXHHKa 3acHOBaHHX Ha Dokep-IlnankoBom dopmanm3my HeMoryha. Y KOHKPETHOM CIIy4ajy,
e()EeKTUBHH MOJIEJI MAaKPOCKOIICKE TUHAMHKE je TOOWjeH MPUMEHOM METOAE CPEIhET 1M0Jba,
3aCHOBaHE Ha TCOPHjH KyMyJjaHaTa JIOMyHEeHOj raycujaHckoM closure xumorezom. Mogen je
HcKopHIINeH 3a aHAIU3Y EMEPreHTHUX peXuMa, Kao U OJroBopa MOMyJalje Ha CIOoJballby
cTUMyJanujy. YTBpheHo je na eeKTUBHU MOJIe] Ha KBAIMTATUBHO HCIPABaH HAUMH MOXE J1a
omuie CTaOWIHOCT W Oudypkanuje er3akTHOT CHUCTeMa, Kao U CBE TEeHepuuke Qopme
MaKpOCKOIICKOT TOHallama, YKIbY4dyjyhu MakpocKomcky ekcuuTadmiaHoct, Subthreshold
oCLIWNIAllMje, TCPUOJUYHU WM XaoTudHu SPIKiIng pekuMm, kao u xaotuuny bursting
nuHaMuKy. OJ MoceOHOT 3Havaja je YMIbCHHIIA J1a je 10 MPBU MYT CKCIUIMIUTHO YBEICH
MojaM MaKpOCKOIICKE eKCIUTAaOWIHOCTH, IpeMa KojeM je moj oxapeheHnM ycimoBuma
MOMYJIAIA]y €KCIUTA0UITHUX jeUHUIIA MOTyhe TpeTupaTH Kao MaKpOCKOIICKH €KCIIMTaOUITHU
€JIEMEHT, KOJH Ha OJroBapajyhy CTUMYJIalHjy MOKE Ja OJArOBOPHU €MHUCH]OM jeHOT UMITyJIca
win cepuje moBe3aHux ummynca. Kopucrehu edextuBHuM Mojen, yTBpheHe cy oOmactu
napameTrapa y Kojuma ce 1ojaBJbyjy pa3iuuute GopMe MaKpOCKOINCKE eKCIUTAOMITHOCTH.

[Topen xBanmMTaTMBHOT TOKIamama u3Mel)y JOMeHa mapamerapa KOjH  OJroBapajy
MOjeTUHUM PEXKUMA Er3aKTHOT CUCTeMa M €(DEeKTUBHOT MOJIeNa, EKCIUTMIIMTHO j€ MOKa3aHo Ja



e(heKTUBHH MOJCJI MOXKE ca 3a70BoJbaBajyhoM TadHomhy Ja TPEeABUAM KBAaHTUTATHBHE
KapaKTePUCTHKE BPEMEHCKUX CEpPHja e€r3aKTHOT CHCTEMa, Kao MITO Cy cpeamu interspike wmu
interburst unrepBanmu. Takohe je yrBpheHO 1a eheKTHBHH MOJET C H3Y3€THO BHCOKOM
TayHOIIhy MOXKE J1a PernpoayKyje KpuBe (pa3HOT OJroBOpa €r3aKTHOT CHCTEMA, KOje OIHUCYjY
TUIMYaH O/rOBOP MOITyJIAIMje Ha Mally nepTypoanujy. McnoctaBuio ce 1a OCUM OATr0oBOpa Ha
Mainy neprypoanujy, eheKTHBHH MO MOXE Ja NpPeABHIM W OJArOBOp IOIMyJaluje Ha
CTUMYJIALMjy KOHAYHE aMIUIMTYJ]C U Tpajarma 4aKk U NP MHTCPMEIUjepHUM WHTCH3UTETHMA
nryma.

Tpehu u 4yerBpTH pag Tperupajy KomIuieMeHTapHe Teme (o0jaBibeHH cy kao sequel y
Phys. Rev. E), u omHoce ce Ha mpobaem threshold aunamuke w mporeca akTuBangje y
CHUCTEeMHUMa O]l jeIHE WM JIB€ KYIJIOBaHE EKCUMTAOWIHE jeIuHHIe, Kao W TIOMyJaluje
EeKCIUTAOMITHUX jeAWHMIA TOJ] YTHUIAjeM CIOJhAIIlbeT W YHyTpalmer Imyma. [loOujeHu
pe3yaTaTd Bake y 0OJacTH HWHTEPMEIWjepHUX HHTCH3WTETa IMyma, TNIeé HHje Moryhe
NPUMEHUTH KJIaCUYHY TEOpH]y BEIHMKHX (UIyKTyalnuja. 3a cBa TPH NOCMaTpaHa CHUCTEMa,
MOKAa3aHo je Jla c€ HyMEepUUKH J00HjeHe HajBEpOBATHUjE TPAjEeKTOPHje aKTUBAllMje MOKanajy
ca TpajeKTopHjamMa TeHepUcCaHUM €(PEKTHMBHUM CHCTEMOM XaMHJITOHHjaHCKHX jeHaYuHA. Y
Clly4ajy jefHe eKCUUTAOWIHE JeIMHULE, BaXKaH pe3yJITaT Mpe/iCTaB/ba YBOhEHe peIeBaHTHUX
TPaHUYIHUX YCJIOBa 3a MPoOJIeM aKTHUBalMje, Koju oMoryhaBajy TUPEKTHY TeHEepaIU3alnjy Ha
CHCTEME OJ1 IB€ EKCIUTA0MIIHE jeIMHULE. Y Cydajy MomyJanuje, MpuMeHoM oaroBapajyher
mean-field wmoxena je mnpBH MyT EKCIUIMIMTHO IIOKa3aHa OCOOMHA MAaKpPOCKOIICKE
ekcuurabunmHoctu. Ilopen Tora, yBemeHe cy Tpu paznuumte QopMmynanuje gorahaja
aKTUBallMje 3a TyI0bamHe Bapujabie aHcaMOuia jelWHUIA, TIPH YeMy CBaka oj ¢opMmylaiuja
KapakTepuiie pasnuuure acnekre threshold monamiama m yrnore koxepeHije aKTHBHOCTH
MojeIMHAaYHUX jeuHuIa y norahajy aktuBamuje. 3a CUCTEME OJf jeJTHE U JBE jeAMHHUIIE, Kao U
MOMyJIAlKjy eKUMTAaOWIHUX eJieMeHaTa, NOEMOHCTPUPAHO je Ja IO0CTOje YHHUBEp3ajHe
CTaTUCTHYKE OCOOMHE MpoIleca aKTUBAIlH]j€e, OMMCAaHE CPEAHBUM BPEMEHOM JI0 MPBOT UMITyJICa
u oxaroeapajyhmMm koeduiujeHTOM Bapujamyje. ¥ TOM KOHTEKCTY, HajBOKHHJH PE3yJTaT
MOMEHYTa JBa paja MpPEICTaBJba YHICHUIA J1a YHHBEP3ATIHOCT TOTHYE OJI CTOXACTHUYKE
Ooudypkanyje Koja oJaroBapa Ipenady M3 CTOXAaCTHYKH CcTabwiHe (GUKCHE Tadke Y
CTOXaCTHYKH CTaOMJIaH TPAaHUYHU IUKITYC.

Y merom pagy je TMOKa3aHO Ja CHUCTEMH CIPETHYTHX eKCUMTAOWIHUX jeIWHUIIA,
npeacTaBbenn mapagurmarckum durxjy-Harymo (Fitzhugh-Nagumo) monenom, mory na
HCIIOJbE eMEPreHTHH ()eHOMEH CIIOHTaHe KiacTep-cuHxpoHu3anuje. Jlo oBakse hopme camo-
OpraHU30Bama, 3aCHOBAHEC HA CHUHXPOHU3AIUjU JIOKATHUX AaKTHBHOCTH, J0Ja3d yCIen
cajejcTBa ekcuutabwiHe auHamuke tumna ||, onxpeheHe nBemMa KapaKTepHUCTUYHUM
BPEMEHCKUM CKajlaMa, [IIyMa M Kalllkbeha y MHTepakKiiijama. EKCIUTMITUTHO je MoKa3aHo Jia ce
edekaT KiIacTepoBama 3aCHMBAa HAa KOMIIETUIUJH JIBE OCIMJIATOPHE MOJE, OJ KOjUX jeIaHa
OJIrOBapa OCIMJIallMjaMa WHIYKOBAaHMM IIYMOM, JIOK Jpyra MOJa HacTaje Kao IMOCJeIHIa
Kalllibeha y MHTepaknujamMa. Ha JokajHOM HUBOY, MEXaHHW3aM KIIACTEPOBama je 00jallmheH
YCIIOCTaBJbalbeM aHajoruje m3Mel)y CTOXacTHYKe NWHAMHKE EKCIUTAOWIHHX JeAWHHIA WU
gectunia y double-well morenmmjamy. Yodeno je ma mocroje aBa THIA KiIacTepOBamba,
YKJbY4yjyhn acMMOTOTCKU cTaOMIIHE JBO- U TPO-KJacTep KOHQUTrypalmje, Kao U JUHAMUYKE



Tpo-Kiactep KoHpurypammje. JleMOHCTpHpaHO je [da KIacTepoBame UMa KapakTep
pe3oHaHTHOT ()eHOMEHA y OJIHOCY Ha KallllbeHhe Y NHTEpaKIMjama, oJipkaBajyhu ce y cirydajy
XETEepOTeHOCTH TOIIOJIOTHj€ MpeXKe, Ka0 M XETEPOreHOCTH JIOKAIHUX IapaMerapa CHUCTeMa.
VYTBpuIeHo je na riobanHa 6udypkanrja epeKTUBHOT Mojiesa JOOMjEHOT Ha OCHOBY METOJIe
cpeamer nosba (Mean-field method) moxke na npenBuaAM MojaBy KiIacTepoBama y I0jeIUHUM
o0acTuMa rmapaMmeTapa cucTema.

5.1.2 Tlo3uTHBHA HMTHPAHOCT HAYYHHUX PAT0OBA KAHIHIATA

ITpema 6a3u ISI Web of Science, pagosu np ®panosuha ykymnHo cy nutupanu 134 myTa,
JIOK je Opoj murata O6e3 aytonuraTa 82. [Ipema 6a3u Scopus, ykynan Opoj rurarta je 146, nok
je 6poj uurara 6e3 ayrouurtara 91. [Ipema nmogaruma ¢ o6e 6aze, XupoB HHACKC pajoBa Ap
®panoswuha je 8.

[Mpusior: moxamy o MUTUPAHOCTH pajoBa u3 uHTepHeT O6aze ISI Web of Science
5.1.3 IMapamerpu KBaJUTETA YACOMUCA

Kao Ourtan eneMeHT 3a MpOLEHYy KBaJIWTETa HAyYHUX PajgoBa CIY>KU M UMIAKT-(aKTOp
gacomuca y KojuMma cy panoBu obOjaBibeHu. Jlp DpaHoBuh je 00jaBbMBAO pajoBe Yy
yacomucuma kKareropuja M2la, M21 u M22, npu demy Cy MOABYYCHH HMIMAKT-(HaKTOpH
4yacomnuca y KojuMa cy myOJHMKOBaHM pajoBU HakoH oiyke Hayunor Beha MuctutyTa 3a
(U3HKY 0 MPEAJIOTY 3a CTHUIIAkE MPETXOTHOT HAYYHOT 3Bama:

e | pany Physical Review Letters (M® 7.943)

e 1 pany Scientific Reports (UMD 5.578)

e 2 paxgay vacomucy Nonlinear Dynamics (LD 3.464 3a jenan pag u Ud 3.009 3a apyru
pan)

e 4 panay vaconucy Communications in Nonlinear Science and Numerical Simulations
(UD 2.866 3a Tpu paga u D 2.806 3a jeman pan)

e 7 panosa y vaconucy Physical Review E (UMD 2.366 3a jeman pax, UD 2.326 3a 5
panoBa u U® 2.508 3a jenan pan)

e 4 panay vaconucy Chaos (UMD 2.283 3a nBa pana, 2.188 3a jexan pang u 2.081 3a jenan
pan)

e 3 pana y waconucy Europhysics Letters (U® 2.893 3a jenan pan u UD 2.095 3a aBa
pana)

e 4 panay yaconucy Chaos, solitons & fractals (U® 3.315 3a aBa paga, UD 1.611 3a
jenan pag u U® 1.268 3a jenan pan)

e 1 pany vacomucy Nonlinear Processes in Geophysics (U® 1.692)

e | pany vaconucy European Physical Journal B (U® 1.575)

e 1 pany wacomucy Journal of Computational Nonlinear Dynamics (U® 1.530)

VYkynan umnaxt-akrop pajgosa ap @panosuha uznocu 78.126, a ¢paxTop yTHIIaja pagoBa
y mepuony HakoH omnyke Hayunor Beha MuctuTyTa 3a (u3MKy O mpeasyiory 3a CTULAHkE
MIPETXOAHOT HAY4HOT 3Bama panoBa je 38.881. Yaconucu y xojuma objaBibyje n1p @panHoBuh
Cy LEHEHU O CBOM yrieny M Boaehu y meroBum obOiactuma paga. Mely nomeHyTum



yaconrcuMa moceObHo ce mcruay Physical Review Letters, Scientific Reports, Nonlinear
Dynamics, Physical Review E, Chaos u Europhysics Letters.

JlogatHu OMOIMOMETPH]jCKY TIOKA3aTeJbu IpeMa YITyTCTBY O HAYMHY MHCamka U3BEIITaja O
n3bopuMa y 3Bama Koje je YCBOjuOo MaTtwuHM HaydyHU oA00p 3a (PU3MKY MpPHUKA3aHH CY Y
cnenehoj Tabenu:

no M CHHUII

YKynHo 38.881 134.99 15.822
YcpeameHo o 4IAHKY 2.592 8.999 1.055
YcpeameHo o ayTopy 10.342 41.167 4.099

5.1.4 CreneH caMOCTAIHOCTH M CTelneH yveniha y peajn3aiuju pagoBa y Hay4YHUM
HEHTPUMA y 3eM/bH M HHOCTPAHCTBY

On 29 o6jaBpenux pagosa, np @panosuh je npsu ayrop Ha 19 panoBa, Ipyru HaBeJACHU
aytop Ha 4 pana, Tpehu ayTop Ha 5 pajoBa, U TOCIEIBN ayTop Ha jeAHoj myonukanuju. Ha
pazoBHMa KOju Cy 00jaBJbeHU y Mepuoy HakoH omiryke Hayunor Beha MHcTHTYyTA 32 QU3HKY
0 MPEUIOTy 3a CTHULIalke MPETXOAHOI Hay4yHOr 3Bama, Ap PpaHoBuh je mpBu ayTtop Ha 7
myOJIMKaIja, Ipyrd HaBeACHW ayTop Ha 3 pana, Tpehu HaBeneHu ayTtop Ha 4 pajga u
MOCJICIEH ayTOP Ha JeTHOj My OIuKaIuju.

[Tpu m3pagn momeHyTux myOnukanuja, 1p OpanoBuh je y4ecTBOBaO y OCMHIIbABAKY U
dbopmynanuju  mpoOieMa, KOHCTPYKIIMJU PpEJIEBAaHTHHX HYMEPHUKHX CHUMYyJaldja |
MIPUKYIJbaY MOJaTaka, Pa3Bojy TEOPHjCKUX METO/A 3a aHAJIM3y OOHjeHUX pe3yJiTaTa, Kao u
MMcamy pajioBa.

Toxom Marucrapckux cryauja Ha @usnukoM dakynrtety y beorpany, np ®panosuh ce
MIPBEHCTBEHO 0OaBHMO Pa3BOjeM TEOPHJCKUX W KBAHTUTATHUBHUX METOJA 3a aHAIM3y OJHOCA
CTPYKTYPHHX M (DyHKIIMOHATHUX HEYPOHCKHX MOTHBA, Ka0 U IPUMEHOM TEOPHj€ CHHIYJIapHE
neprypOanyje Ha aHanu3zy (eHOMEHa CTOXacTHYKe (ha3He CHHXPOHHU3AIMjE Y CHCTEMHUMa
bursting Heypona. TokoM TOKTOPCKHX CTyaHja, y capaamu ¢ npod. ap Hukonom Bypuhewm c
Wucturyra 3a ¢usuky y beorpany, np ®dpanoBuh je 3amodyeo HCTpakuBame y OO0JIACTH
€MEepreHTHe TUHAMHUKE Ha CHCTEMHMa EKCUMTAOWIHUX jeMHMIA TIOJ YTHIajeM IIymMa U
Kalllikheha y UHTepaKiyjama. Y TOM KOHTEKCTY, 3all0ueT je pa3Boj HOBE METOJE 3a aHAIU3y
CTAOWIHOCTH M (CTOXAaCTHMUYKHMX) OWQypKalja CUCTeMa CTOXACTHYKUX TU(EpPEHITNjaTHUX
jeIHaYnHa, Ka0 U CHUCTeMa CTOXaCTUYKHUX TU(EepEeHIINjaTHAX jeTHAaYMHA C KallikbemheM. Hakon
3aBplIeHOr JOoKTOopaTta, ap PpanoBuh je modeo na ce OaBU NPOOIEMOM aKTHBAIHje U
threshold munammke y cucTemyuMa CHperHyTHX EKCUMTAOWIHUX jeqUHUNA, yKasyjyhu Ha
3Ha4aj ajiekBaTHE (hopMylalyje TPAaHWUYHHUX YCIOBA, KAa0 U YHUBEP3AJHOCT CTATUCTHUKUX
KapaKTepUCTHKA TPOIIeca aKTUBAIMje y CUCTEMUMAa EKCIUTA0MIHUX jeIMHHIIA 110/ YTUIajeM
WHTPUH3UYHOT ¥ €KCTEPHOT IIyMa KOHAYHOT (MHTEpMeAHjepHOr nHTeH3urera). [lokazano je
Jla YHHUBEp3aJHE KapaKTEepUCTHKE IOTHYY OJ CTOXacTWdke Oudypkanuje Koja NPeBOIH
CHCTEM M3 CTOXaCTHYKH cTaOmiHe (HKCHE Tauke y ocIuiIaTopHH pexxuMm. [lopen oBe Teme, y
capaamH ¢ konerama u3 Pycuje, np ®panoBuh je MOKpeHYyO HCTpPOKHMBAKHE YCMEPEHO Ka




aHaJIM3d EMEPreHTHOr (EeHOMEHa MAaKpOCKOIICKE BapHWjaOMIIHOCTH Ha MOAYJapHUM
HEYPOHCKHAM MpeXama, MPH 4eMy je IO MPBU MyT pa3BUjeH €PEKTHBHU MOJET KOJCKTHBHE
JMHAMUKE MOJyJIapHE MpEXe, KOjUM je Moryhe aHamu3upaTH MYJITUCTAOWIIHOCT MpPEKE U
switching nuaamuky u3mely oarosapajyhux KOJIEKTHBHHUX CTamba.

Hp ®panoBuh pykoBoaM OWsaTepalHUM TPOJEKTOM capanme Penmybmuke CpoOuje u
Casesne PemyOsimke Hemauke mox wasuBom Emergent Dynamics in Systems of Coupled
Excitable Units. Takobhe, y oxBupy Haumumonannor mpojekra OH171017, Moodenupare u
HYMEpUUKe CUMYIAYUje CIONCEHUX SUUUEHeCMUYHUX CUCMEMA, PYKOBOIMIAIL je MOTIPOjeKTa
Camoopeanuzayuja y cnpecHymum eKcyumaduiHumM CUCmemMumd.

Jp ®panoBuh UMa MUPOKY HAy4HY capajiby ¢ Kojierama U3 MHOCTPAHCTBA, YKIJbyuyjyhu
rpyny mnpodecopa Bnamumupa Hekopkuna c HWuctutyta mnpumemene ¢usuke Pycke
akagemuje Hayka y Hwxmem Hosroponmy, rpymy Marujaca Boadpyma c Bajeprurpac
uHCTUTYTa Y bepnuny, kao u npod. Matjaxa [lepua ¢ Yausepsurera y Mapubopy u mpod.
Juprena Kyptca ¢ Yausepsurera Xymoonrt y bepnuny.

5.1.5 Harpane

Hp ®panoBuh je noOWTHHK Harpaze 3a HajOOJBET MIAJOT HCTpakuBaua DH3HMUKOT
¢dakynrera y beorpany 3a 2013. roguny.

HpI/IJ'IOFI AUIIIIOMaA O Harpaau
5.2 AHraxoBaHocCT y ¢popMHupamky HAYYHUX KaJpoBa

Jp ®panoBuh je TpeHYTHO PYKOBOJMIIALl pajia Ha TOKTOPCKOj auceptaunju Mse bauuh y
LleHTpy M3y3eTHHX BPEIHOCTH 3a M3y4aBambe KOMIUICKCHUX cucteMa MHCTUTyTa 32 PU3HKY Y
Beorpany. 3aBpmierak paga Ha TOj Te3u o4deKyje ce Tokom 2019. romune.

[Mopen Tora, np ®panoBuh je Tokom mikoiacke 2015/2016. roawHe BOAMO TMpoOjeKat
CTyACHTCKE Tmpakce Komniekchocm u OuHaMuka camoopeanuzayuje y HOnyiayujama
CMOXACMUYKUX eKCYUMAOUIHUX jeOunuya, Ha KOMe je y4eCTBOBAJIO TIET CTyeHATa 3aBPIITHUX
ronuna Ousnukor daxynrera y beorpamy.

[Ipusnor: moTBpa 0O MEHTOPCTBY PYKOBOJHMOIA MPOjEKTa, W3BEUITA] O Pajy HCTpa)kMBaya-
JOKTOpaHTa

5.3 Hopmupame 0poja KoayTOPCKUX Pa/ioBa, NATEHATA M TEXHUYKHUX peliermha

Ceu panoBu ap ®panosuha oOjaBrreHMm HakoH omiryke Haywnor Beha WuctutyTa 3a
¢u3nKy o0 MpeIory 3a CTHLAKkE IPETXOAHOI HAay4dHOI 3Bama YyKIbyuyjy pesyJTare
KOMIUIEKCHUX HyMEpHUKuX cumynauuja. Opn Tora, TpUHAecT pajoBa UMa IET WIM Mame
KoayTopa, Tako Ja yJjia3e IyHOM TeXHMHOM Ha Opoj koayTopa. Tpu paga uma umajy BUILE O
meT KoayTopa, Impu 4eMmy paaoBu objaBibeHu y uacommcuma Nonlinear Dynamics (2017),
Chaos (2016) u Communications in Nonlinear Science and Numerical Simulations (2014)
MMajy 10 LIecT KoayTopa, Tako Ja Hoce 1o 8.33 HopMHpaHHX MOeHA. YKyMaH Opoj MmoeHa Jip
®panosuha npema M20 myOiukanujama y pesieBaHTHOM MEPUONy Ipe HOPMHUpama W3HOCH



152, a HakoH HOopMmupama 146.99. bpoj noena oxy3er HOpMuUpameM YUHU Mame o1 10% on
YKYITHOT Opoja moeHa Ha ocHoBy M20 my0ukanuja.

5.4 PyxoBoheme npojekTUMA, NOTNPOjeKTUMA H MPOjeKTHUM 3a1alMMa

Jlp ®panoBuh pykoBoaM OujaTepalHUM IpOjeKTOM capaame PemyOauke Cpbuje u
Cagesne PenyOmuke Hemauke mon wasuBoMm ,,Emergent Dynamics in Systems of Coupled
Excitable Units*.

VY oxBupy HammoHanHor npojekta OH171017, Mooenuparwe u nymepuuke cumynayuje
CHIOJMCEHUX — Guuleyecmuynux cucmema, aAp OpaHoBuh je pyKoBOAWIAIl MOTIPOjEKTa
Camoopeanuzayuja y cnpecnymum excyumadbunnum cucmemuma. Ilopen tora, np ®@panosuh
PYKOBOAM HMCTPaXUBAamEM Ha TeMU EMepeeHmHA OUHAMUKA HA KOMHIEKCHUM Mpeicama:
cmoxacmuyku egekmu, Kauirberve y unmepakyujama, aoanmusiocm y LIeHTpy n3y3eTHHX
BPEIHOCTH 32 M3YYaBamkbe KOMIUICKCHUX CHCTEMA.

VY nepuoay 2015.-2016. rogune, np ®panoBuh je yuecTBOBaO Ha MPOjEKTy OmiaTepaiHe
capaame n3mely Penyonuke Cpouje u Penyonuke [Topryrana Noise and measurement errors
in multi-parti quantum security protocols.

[Mpunor: web crpana MuHucrapcTBa TpOCBETe, HAayKe M TEXHOJOUIKOT pa3Boja o
npuxBaheHnM npojekTuma Omiatepanne capaame ¢ Hemaukom 3a mpojektHu mukiryc 2017.-
2018. roamHe, MOTBpAAa PYKOBOJHOIA IPOjeKTa O PYKOBOhEHmY MOTHPOjEeKTOM, IMOTBpAA
pykoBoauona LlenTpa n3y3eTHUX BPEAHOCTH O PYKOBO)EHY UCTPAKUBAYKOM TEMOM

5.5 AKTHBHOCT y HAYYHUM M HAYYHO-CTPYYHUM APYIITBUMA

Jlp ®panosuh je Associate Editor y mehynapoanom gacomucy u3 0071acTH HETHHEApHE
nunamuke Chaos, Solitons & Fractals koju u3naje Elsevier.

Penensenr je 3a waconuce Scientific Reports, Chaos, Europhysics Letters, Physics Letters
A, European Physical Journal B, Neural Networks, Nonlinear Processes in Geophysics.

[Topen Tora, unan je Onceka 3a KBaHTHY M MaTteMaTtuuky ¢usuky [IpymTBa ¢uzudapa
Cpouje.

buo je opranmzarop u konpencenasajyhu paguonure Nikola Buri¢ Memorial Workshop,
onpxane aeremopa 2016. ronune.

[Mpunor: web crTpaHa 0 ypemHWINTBY YacomKca, MUCMa YPEIHMIITBA peleH3eHTy, Webh
cTpaHuIla KoH(pepeHIrje

5.6 ¥YTuHmajHOCT HAYYHHUX pe3yJiTaTa

YTunaj Hayuynux pamgoBa Ap Dpanowha netasbHO je TpHKasaH y onesbky 5.1 oBor
nokyMeHTa. KoMruieran crimcak pazoBa ¥ UTaTa Aat je y IPUIIory.



5.7 KoHKpeTaH JONPUHOC KAHIWAATA y peajin3aliju pajioBa y 3eMJ/bU U
HHOCTPAHCTBY

Jp ®panoBuh je 3Ha4ajHO JONPUHEO CBAKOM pajay y 4HjOj MPHUIPEMH je yuecTBoBao. O
16 pagoBa 00jaBJbeHUX y TepHOay HaKOH ojryke Hayunor Beha MucturyTa 3a usuky o
NPEAJIOTy 3a CTHILAmE MPETXOAHOT HAay4dHOT 3Bama, CBH PAJOBH Cy ypaheHH y capaamu C
KoJleraMa M3 3eMJbe M HMHOcTpaHcTBa. [Ip ®panoBuh je y oBHUM pagoBMMa MMao KIJbYYHH
JONPUHOC: Ha 8 pajoBa je NPBU ayTop, a Ha 3 paja je HaBeIeH Kao JIpyru aytop. Toxom
u3pajze OBUX IMyOJHMKalMja, OH j€ OCMHUCIMO TeMy HCTpaXMBama, W Paauo je Ha pPas3Bojy
oaroBapajyhux HyMepuMUKHX CHUMYJallWja, IPUKYIUbaby M aHAJIM3M PEIeBAHTHHUX IOJaTaKa,
pa3Bojy TEOPHjCKHX MOJeNia, METO/Ja W TeXHUKA aHalu3a npobjema, mucamy pazoBa, a
Takole je OMo y KOMyHHKAIHj! C YPEIHHUKOM YacoIrca MpH Clamky pajaa 3a 00jaB/bHBAbE.

Ha HUnctutyty 3a pusuky y beorpany, np @panoBuh je yBeo HOBE METO/E Y IPOYyUaBambe
€MEepreHTHUX (PeHOMEHa y CHCTeMHUMa TIOJ YTHIajeM IIyMa W Kallkbermha Y WHTepakKifjama.
3Hama M HUCKYCTBA KOje je CTeKao y TEOPHJCKOM MOJICIOBAKY, AaHAIUTHYKHUM METOAaMa U
TEeXHUKaMa aHalW3e JAWHAMHKE KOMIUIEKCHMX CHCTEMa YCIEIIHO MPEeHOCH Miahum
capanaunnma y JlabopaTtopuju 3a mpuMeHy padyHapa y Haylu y okBupy LleHTpa m3y3eTHHX
BPEIHOCTH 32 N3y4YaBame KOMIUIEKCHUX CUCTEMA.

5.8 ¥YBoaHa npenaBama Ha KoOHGepeHUIHjaMa U APYra npeiaBama

Hakon nperxomHor uzbopa y 3Bame, Ap @panosuh je ompkao cinexcha mpempaBama 1o
MO3UBY:

e Igor Franovi¢, Kristina Todorovi¢, Nebojsa Vasovi¢ and N. Buri¢
Mean Field Dynamics of Networks of Delay-coupled Noisy Excitable Units
International Conference of Numerical Analysis and Applied Mathematics (ICNAAM
2015), Minisymposium “Dynamical Networks with Complex Links*
22-28 September 2015, Rhodes, Greece, M31,
AIP Conf. Proc. 1738, 210004 (2016), DOI: 10.1063/1.4951987, American Institute of
Physics

¢ 1. Franovi¢ and V.V. Klinshov
Mean-field analysis of stability and slow rate fluctuations in a network of
noisy neurons with coupling delay
Topical problems of Nonlinear Wave Physics (NWP-2017), 22-28 July, 2017
Moscow, St Petersburg, Russia, M32

[Topen Tora, oapkao je u cieneha npenaBama Ha MelyyHapogHUM KOH(EpeHIHjama:

e Igor Franovié¢, Kristina Todorovi¢, Nebojsa Vasovi¢ and Nikola Buri¢
Mean-field treatment of collective motion in systems of delay-coupled stochastic
excitable units
XXXIV Dynamics Days Europe, 8-12 September 2014, Bayreuth, Germany, M34



Igor Franovi¢, Kristina Todorovi¢, NebojSa Vasovi¢ and Nikola Burié¢
Mean-field Dynamics of Systems of Delay-coupled Noisy Excitable Units,
The 19th Symposium on Condensed Matter Physics — SFKM 2015,

7-11 September 2015, Belgrade, Serbia, M34

Igor Franovi¢, Matjaz Perc and Kristina Todorovic¢

Activation process in systems of excitable units with multiple noise sources
XXXVI Dynamics Days Europe,

6 June -10 June 2016, Corfu, Greece, M34

I. Franovi¢

Switching dynamics in networks of stochastic rate-based neurons
Analysis and Modeling of Complex Oscillatory Systems (AMCOS),
19-23 March, 2018

Barcelona, Spain, M34

VY okBupy mMehyHnapoane capaame, 1p @panosuh je oapxao cieneha npeaaBama Ha

HWHOCTpAaHUM YHUBCP3UTCTUMA U UHCTUTYyTHUMA!

Igor Franovié¢

Mean-field Treatment of Collective Dynamics in Systems of Delay-coupled Excitable
Units

VYuausepsuter XymOonT, @akyaTeT MaTeMaTHKE U IPUPOJHUX HayKa, OJesbemne 3a
CTaTUCTHUYKY (I)I/ISI/IKy, HCJIMHCAPHY JUHAMHUKY U CTOXACTUYKE IIPpOLECE,

12. pedpyap 2015, bepnun, Hemauka

Igor Franovi¢

Statistical Physics of Neural Systems with Noise and Delay

WuctutyT 3a npumemeny Gusnky Pycke akagemuje Hayka y Huwkmem Hosropony,
13. aBryct 2015, Huxwu Hosropon, Pycuja

Igor Franovi¢

Mean-field Analysis of Activation Process in Assemblies of Coupled Noisy Excitable
Units

Seminar in Nonlinear Dynamics, Weierstrass Institute for Applied Analysis and
Stochastics,

11. maj 2016, bepnun, Hemauka

Igor Franovié¢

Analysis of Activation Process in Coupled Noisy Excitable Systems

YHausep3uteT Xymo60aT, @akyaTeT MaTeMaTUKe U MPUPOIHUX Hayka, Onesbeme 3a
CTaTUCTUYKY (PU3UKY, HETUHEAPHY IMHAMUKY M CTOXaCTUYKE TpoIiece,

13.5.2016, bepnun, Hemauka



e Igor Franovi¢
Mean-field Approach for Analysis of Collective Dynamics and Activation Processes in
Coupled Noisy Excitable Systems
HucturyT 3a npumemeny ¢pusuky Pycke akagemuje Hayka y Hwkmem Hosropony,
9.6.2016, Hwxwu Hosropon, Pycuja

e I. Franovi¢
Bistability, rate oscillations and slow rate fluctuations in networks of noisy neurons
with coupling delay
Oberseminar Nonlinear Dynamics, Weierstrass Institute for Applied Analysis and
Stochastics, 27th June 2017



6. EJIEMEHTU 3A KBAHTUTATHUBHY OLHEHY HAYYHOI JOIIPUHOCA

KAHJIMIATA

OctBapeHu pe3yaTatu y Tmepuony HakoH oanyke Hayunor Beha WMucturtyta 3a

¢u3MKy 0 IpeIIIory 3a CTHIIAkE MPETXOJHOT HAYYHOT 3Bama Jatu cy y Tabenu. [Ipema 6azu
ISI Web of Science, pagoBu np ®panosuha ykynmHo cy nutupanu 134 myra, 10K je Opoj

nuTtaTa 0e3 ayrorurara 82. IIpema 6asm Scopus, ykynan Opoj murara je 146, ok je Opoj

nurata O0e3 ayronurara 91. Ilpema momammma oOe 06asze, XUpIIOB HMHIEKC paaoBa Jp

®panoswuha je 8.

Kareropuja M 6onoBa bpoj Yxynuo M Hopmupanu 6poj
Kateropuja no paay paaoBa 0o10Ba M 6onoBa

MI13 7 1 1 7

M2la 10 10 100 94.99

M21 8 5 40 40

M31 3.5 1 3.5 3.5

M32 1.5 1 1.5 1.5

M33 1 5 5 B

M34 0.5 6 6 3

[Topehemwe ocTBapeHor 6poja M-6010Ba ¢ MUHUMAJTHUM KBAaHTUTATUBHHUM YCIIOBUMA 32 U300D

y 3Bal€ BUIIM HAy4YHU CapaHUK:

Munumanan 6poj M 6onoBa Yeaos - 150% OctBapeno
MMHHMAJIHOT Opoja (HopMupaHo)
ooxoBa*
YKynHO 50 75 154.99
M10+M20+M31+M32+M33 40 60 152.49
+M41+M42
M11+M12+M21+M22+M23 30 45 134.99

* Munumasad 6poj M O6ogoBa 300r yOp3aHor mokpeTama MOCTYNKA 3a U300p 3Bame

BHUIIIA HAYYHHU CAPATHHUK




7. CIIMCAK PAJOBA 1P UTOPA ®PAHOBURA

7.1 IloriaB/be y HCTAKHYTOj MOHOTrpaduju meh)ynapoanor 3uauaja (M13)

PanoBu 00jaB/LeHM HAKOH MPETXOIHOI H300pa V 3BAH,€

1. Srdan Kosti¢, Nebojsa Vasovi¢, Kristina Todorovié, and Igor Franovi¢
Nonlinear Dynamics Behind The Seismogenic Fault Motion — A Review On Dynamics
Of Single-Array Spring-Block Models
in Wayne Coleman (ed.), “Earthquakes: Monitoring Technology, Disaster
Management and Impact Assessment“, p. 1-60, Nova Science Publishers (2017)

7.2 PapoBu y Mel)yHapoaHuM yaconucuma u3y3eTHux Bpeanoctu (M21a)

PanoBu 00jaB/beHM HAKOH NMPETX0AHOI H300pa V 3Ba€

1. L Franovi¢ and V. Klinshov:
Clustering Promotes Switching Dynamics in Networks of Noisy Neurons
Chaos 28, 023111 (2018), D 2.283 3a 2016. roauny

2. S. Kosti¢, N. Vasovié, I. Franovié, K. Todorovi¢, V. Klinshov, and V. I. Nekorkin:
Dynamics of Fault Motion in a Stochastic Spring-slider Model with Varying
Neighboring Interactions and Time-delayed Coupling
Nonlinear Dyn. 87, 2563 (2017), U® 3.464 3a 2016. roauny

3. L Franovi¢, S. Kosti¢, M. Perc, V. Klinshov, V. I. Nekorkin, and J. Kurths:
Phase Response Curves for Models of Earthquake Fault Dynamics
Chaos 26, 063105 (2016), d 2.283 3a 2016. I'oguny

4. N. Vasovi¢, S. Kosti¢, I. Franovié¢, and K. Todorovi¢:
Earthquake Nucleation in a Stochastic Fault Model of Globally Coupled Units with
Interaction Delays
Commun. Nonlinear Sci. Numer. Simulat. 38, 117 (2016), U® 2.866 3a 2014. roauny

5. I Franovi¢, K. Todorovi¢, M. Perc, N. Vasovi¢, and N. Buri¢:
Activation Process in Excitable Systems with Multiple Noise Sources: One and Two
Interacting Units
Phys. Rev. E 92, 062911 (2015), U® 2.326 3a 2013. roauny

6. L. Franovi¢, M. Perc, K. Todorovi¢, S. Kosti¢, and N. Buric:
Activation Process in Excitable Systems with Multiple Noise Sources: Large Number
of Units
Phys. Rev. E 92, 062912 (2015), U® 2.326 3a 2013. roguny


http://www.scl.rs/papers/Chaos.28.023111.pdf

. V. Klinshov and 1. Franovié:

Mean-field Dynamics of a Random Neural Network with Noise
Phys. Rev. E 92, 062813 (2015), UD 2.326 3a 2013. l'oauny

PagoBu nyoankoBanu nocJjae oayke Havauor Beha o nmpeasory 3a cruname
NPETX0THOI HAVYHOTI 3BAHHA

. L. Franovi¢, K. Todorovié¢, N. Vasovi¢, and N. Burié:

Stability, Coherent Spiking and Synchronization in Noisy Excitable Systems with
Coupling and Internal Delays

Commun. Nonlinear Sci. Numer. Simulat. 19, 3202 (2014), U® 2.866 3a 2014.
roAuHy

S. Kostié, I. Franovié, M. Perc, N. Vasovi¢, and K. Todorovic:
Triggered Dynamics in a Model of Different Fault Creep Regimes
Sci. Rep. 4, 5401 (2014), U® 5.578 3a 2014. 'oguny

S. Kosti¢, N. Vasovi¢, I. Franovié, D. Jevremovi¢, D. Mitrinovi¢, and K. Todorovi¢:
Dynamics of Landslide Model with Time Delay and Periodic Parameter Perturbations
Commun. Nonlinear Sci. Numer. Simulat. 19, 3346 (2014), U® 2.866 3a 2014.

TOJAUHY

PanoBu 00jaB/beHM npe NPETXOAHOT U300pa y 3Bame

. L. Franovi¢, K. Todorovi¢, N. Vasovi¢, and N. Burié:

Persistence and Failure of Mean-field Approximations Adapted to a Class of Systems
of Delay-coupled Excitable Units
Phys. Rev. E 89, 022926 (2014), UD 2.326 3a 2013. roauny

S. Kosti¢, I. Franovié, K. Todorovié¢, and N. Vasovi¢:
Friction Memory Effect in Complex Dynamics of Earthquake Model
Nonlinear Dyn. 73, 1933 (2013), U® 3.009 3a 2012. roauny

. L. Franovi¢, K. Todorovi¢, N. Vasovi¢, and N. Buri¢:

Mean-field Approximation of Two Coupled Populations of Excitable Units
Phys. Rev. E 87, 012922 (2013), U® 2.326 3a 2013. roauny

. L. Franovi¢, K. Todorovi¢, N. Vasovi¢, and N. Burié:

Cluster Synchronization of Spiking Induced by Noise and Interaction Delays in
Homogenous Neuronal Ensembles
Chaos 22, 033147 (2012), U® 2.188 3a 2012. ronuny

. I. Franovi¢, K. Todorovi¢, N. Vasovi¢, and N. Buri¢:



Spontaneous Formation of Synchronization Clusters in Homogenous Neuronal
Ensembles Induced by Noise and Interaction Delays
Phys. Rev. Lett. 108, 094101 (2012), U® 7.943 3a 2012. I'oguny

6. L Franovié¢ and V. Lj. Miljkovi¢:
The Effects of Synaptic Time Delay on Motifs of Chemically Coupled Rulkov Model
Neurons
Commun. Nonlinear Sci. Numer. Simulat. 16, 623 (2011), U® 2.806 3a 2011. roauny

7. 1. Franovié¢, K. Todorovi¢, N. Vasovi¢, and N. Burié:
Stability, Bifurcations, and Dynamics of Global Variables of a System of Bursting
Neurons
Chaos 21, 033109 (2011), ® 2.081 3a 2010. ronuny

8. L. Franovié and V. Lj. Miljkovi¢:
Functional Motifs: a Novel Perspective on Burst Synchronization and Regularization
of Neurons Coupled Via Delayed Inhibitory Synapses
Chaos Soliton. Fract. 44, 122 (2011), U® 3.315 3a 2009. roauny

9. I Franovié and V. Lj. Miljkovi¢:
Phase Plane Approach to Cooperative Rhythms in Neuron Motifs with Delayed
Inhibitory Synapses
EPL 92, 68007 (2011), M® 2.893 3a 2009. roguny

10. I. Franovi¢ and V. L. Miljkovi¢:
Percolation Transition at Growing Spatiotemporal Fractal Patterns in Models of
Mesoscopic Neural Networks
Phys. Rev. E 79, 061923 (2009), U® 2.508 3a 2008. roauny

11. I. Franovi¢ and V. L. Miljkovi¢:
Fractal Properties of Percolation Clusters in Euclidian Neural Networks
Chaos Soliton. Fract. 39, 1418 (2009), U® 3.315 3a 2009. roauny

7.3 PagoBu y BpxyHckuM Melynaponuum yaconucuma (M21)

PagoBu 00jaB/LeHH MOCJE MPETXOAHOT H300pa V 3BAILE

1. 1. Baci¢, 1. Franovié, and M. Perc:
Disordered Configurations of the Glauber Model in Two-dimensional Networks
EPL 120, 68001 (2017), Ud 2.095 3a 2014. roauny

2. S. Kosti¢, N. Vasovi¢, K. Todorovi¢, and I. Franovié:
Nonlinear Dynamics Behind the Seismic Cycle: One-dimensional Phenomenological


http://www.scl.rs/papers/EPL.120.68001.pdf
http://www.scl.rs/papers/ChaosSolitonFract.106.310.pdf

Modeling
Chaos Soliton. Fract. 106, 310 (2018), U® 1.611 3a 2015. roguny

3. I. Franovi¢, O. V. Maslennikov, 1. Bagi¢, and V. I. Nekorkin:
Mean-field Dynamics of a Population of Stochastic Map Neurons
Phys. Rev. E 96, 012226 (2017), U® 2.366 3a 2016. roauHy

4. 1. Franovi¢ and V. Klinshov:
Slow Rate Fluctuations in a Network of Noisy Neurons with Coupling Delay

EPL 116, 48002 (2016), UU® 2.095 3a 2014. Toaumy

PagoBu nyoankoBanu nocjae oayke Havauor Beha o mpeasiory 3a ctuuame

NPETX0JAHOI' HAVYHOI 3Babha

1. S. Kosti¢, N. Vasovié, I. Franovi¢, and K. Todorovi¢:
Complex Dynamics of Spring-Block Earthquake Model Under Periodic Parameter
Perturbations
J. Comput. Nonlin. Dyn. 9, 031019 (2014), U® 1.530 3a 2013. roauny

7.4 PanoBu y uctaknyTum Mmehynapoanum yaconucuma (M22)
PagoBu 00jaB/beHN Npe NPEeTXOAHOT U300pa y 3Bame

1. S. Kosti¢, N. Vasovi¢, I. Franovié, and K. Todorovié¢:
Dynamics of Simple Earthquake Model with Time Delay and Variation of Friction
Strength
Nonlinear Proc. Geoph. 20, 857 (2013), U® 1.692 3a 2013. roauny

2. L Franovié and V. Lj. Miljkovi¢:
Possibilities of Introducing Different Functional Circuits on Top of a Structural
Neuron Triplet: Where Do the Gains Lie?
Chaos Soliton. Fract. 45, 527 (2012), U® 1.268 3a 2010. roauny

3. L Franovié and V. Lj. Miljkovi¢:
Power Law Behavior Related to Mutual Synchronization of Chemically Coupled Map
Neurons
Eur. Phys. J. B 76, 613 (2010), U® 1.575 3a 2010. roauny

7.5 IlpenaBama no no3uBy ¢ Mel)yHapoaHUX cKynoBa mramnana y ueaunu (M31)

PagoBu 00jaB/LeHH MOCJ€ MPETXOTHOT H300pa V 3BAILE

1. Igor Franovié, Kristina Todorovi¢, Nebojsa Vasovi¢ and N. Buri¢


http://www.scl.rs/papers/ChaosSolitonFract.106.310.pdf
http://www.scl.rs/papers/Slow%20rate%20fluctuations%20in%20a%20network%20of%20noisy%20neurons%20with%20coupling%20delay.pdf

Mean Field Dynamics of Networks of Delay-coupled Noisy Excitable Units
International Conference of Numerical Analysis and Applied Mathematics (ICNAAM
2015), Minisymposium “Dynamical Networks with Complex Links*

22-28 September 2015, Rhodes, Greece,

AIP Conf. Proc. 1738, 210004 (2016), DOI: 10.1063/1.4951987, American Institute of
Physics

7.6 IlpenaBama no no3uBy ¢ MmelyHapoaguux ckynosa mrammnana y uzsoay (M32)

PagoBu 00jaB/LeHH MOCJ€ MPETXOTHOT H300pa V 3BAILE

1. 1. Franovi¢ and V.V. Klinshov
Mean-field analysis of stability and slow rate fluctuations in a network of
noisy neurons with coupling delay
Topical problems of Nonlinear Wave Physics (NWP-2017), 22-28 July, 2017
Moscow, St Petersburg, Russia

7.7 Caonmrema ¢ mel)yHapoguux ckynosa mrammnana y neausu (M33)

PanoBu 00jaB/HLeHH MOCJIE NPETXOAHOT U300pa V 3BAlbLE

1. K. Todorovi¢, I. Franovié¢, N. Vasovi¢ and S. Kosti¢
Mean-field approximation of two coupled populations of excitable units modeled by
Fitzhugh-Nagumo elements
4th South-East European Conference on Computacional Mechanics, isbn: 978-86-
921243-0-3, Kragujevac, 3.-4. jul 2017

2. K. Todorovi¢, I. Franovi¢, N. Vasovi¢ and S. Kosti¢,
Spontaneous formation of synchronization clusters in neuronal populations induced
by noise and interaction delays
6th Internacional Congres of Serbian Society of Mechanics, Tara, Serbia, isbn: 978-
86-909973-6-7,19.-21. jun 2017

3. Srdan Kosti¢, Nebojsa Vasovi¢, Dragutin Jevremovi¢, Dusko Sunari¢, Igor Franovié¢
and Kristina Todorovi¢
Complex Dynamics of Landslides with Time Delay Under External Seismic Triggering
Effect
IAEG XII Congress "Engineering Geology for Society and Territory", Torino 2014,
Engineering Geology for Society and Territory, vol. 2: Landslide processes, Springer
(2015), p. 1353-1356, DOI: 10.1007/978-3-319-09057-3_328

PanoBu 00jaB/Lenu nocJie omayke Hayunor Beha o npeiory 3a cTulame

NIPETXO0JHOI' HAYYHOI 3Balha




1. S. Kosti¢, N. Vasovié, |. Franovi¢ and K. Todorovic,
Assessment of blast induced ground vibrations by artificial neural network
Proceedings of 12th Symposium on Neural Network Applications in Electrical
Engineering (NEUREL) 55-60, 2014

PanoBu o0jaB/beHM npe NPETXOAHOT U300pa y 3Bame

1. I Franovi¢ and V. Miljkovi¢
Percolation approach to formation of synfire chains in two dimensional neural
networks

Proceedings of 8th Symposium on Neural Network Applications in Electrical
Engineering (NEUREL) 69-72, 2006

7.8 Caonmrema ¢ MehyHapoauux ckynosa mrammnasa y ussoay (M34)

PagoBu 00jaB/LeHH 1OCJIE€ MPETXOAHOT H300pa V 3BAILE

1. 0O.V. Maslennikov, I. Franovi¢ and V.I. Nekorkin
Mean-field model for a network of globally coupled stochastic map-based neurons
Topical problems of Nonlinear Wave Physics (NWP-2017),
22-28 July 2017, Moscow, St Petersburg, Russia

2. V.Klinshov and 1. Franovié¢
Bistability, Rate Oscillations and Slow Rate Fluctuations in a Neural Network
withNoise and Coupling Delays
XXXVII Dynamics Days Europe, June 5-9, 2017, Szeged, Hungary

3. Igor Franovi¢, Matjaz Perc and Kristina Todorovi¢
Activation process in systems of excitable units with multiple noise sources
XXXVI Dynamics Days Europe, 6 June -10 June 2016, Corfu, Greece

4. Igor Franovi¢, Kristina Todorovi¢, Nebojsa Vasovi¢ and Nikola Buri¢
Mean-field Dynamics of Systems of Delay-coupled Noisy Excitable Units
The 19th Symposium on Condensed Matter Physics — SFKM 2015,

7-11 September 2015, Belgrade, Serbia

5. lgor Franovié¢, Kristina Todorovi¢, Nebojsa Vasovi¢ and Nikola Buri¢
Mean-field treatment of collective motion in systems of delay-coupled stochastic
excitable units
XXXIV Dynamics Days Europe, 8-12 September 2014, Bayreuth, Germany
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[NHOTBPJA O PYKOBOBERBY IIOTIIPOJEKTOM

OBum notBphyjem na Hayunu capagHuk Ap Urop ®panoBuh 3a xora ce mokpehe
n300p y 3Bamke BWIIM HAyYHH CapajHUK, y OkBupy JlaGopaTtopuje 3a mpuMeHY
pauyHapa y Hayuu HanuoHamHOr LIEHTpa H3y3e€THHX BPEIHOCTH 3a HU3yuyaBambe
KOMIUIEKCHUX cucTtemMa MHcTuTyTa 3a (M3uMKy y beorpamy, OZHOCHO y OKBHpY
npojekta OHI171017 ,Monenupambe U HyMEpUUKE CHMYJAIMje CI0KEHUX
BUIICYCCTUIHNX CHUCTEMa™ PYKOBOAHM TMOTHIpOjeKkToM: ,,CamoopraHuzanyja y
CIPErHyTUM eKCIMTAaOMJIHMUM cucreMuma“. Ha mNOMEHyTOM MOTIIPOjeKTy Cy
aHraxxoBanu cnenaehu wucrpaxkuBaun: ap Wrop Ppanosuh, np Henu-Kpucruna
Tonoposuh-Bacosuh, np He6ojma Bacosuh, MBa baunh.

beorpan, 17. anpun 2018. ronune
ap AntyH bamax

HayYHU CaBETHUK
PyxoBoaunar mpojekta OH171017

PykoBoaunan LleHTpa 3a n3ydaBame KOMIJIEKCHUX
cucrema UHctuTyTa 32 husuky y beorpany



&S
PemyGnuka CpGuja
MHUHHUCTAPCTBO ITPOCBETE,
HAVKE M TEXHOJIOLIKOI
PA3BOJA
Bpoj: 451-03-01413/2016-09/6
Hatym: 09.01.2017.
Beorpan, Hemamuna 22-26

HMHcTuTyT 32 HDU3MKY
- Urop ®panosuh -

[perpesuma 118
11 080 beorpan

[omrosanu rocrioguuae @paxosuly,

Obasewrraamo Bac ma je y oxksapy [lporpama Omiarepanne Hayduue H
TexHonomKe capanme usmelly PemyOmuxe CpOmje m Hemauke ciyxbe 3a akageMCKy
pazmeny (JIAAJL), a Ha OCHOBY CIIPOBENEHHX ITPOIEyPa OLIEHE IpojeKaTa y 0be apiKase,
yCBOjeHa JHcTa 3a (UHAHCHpArhe IpojeKaTa ¥ OBOTOTHINEEM IEPHOY €4 MOYETKOM
peaymzanuje oj 1. janyapa 2017, ronure.

Ca samoBosscTBOM Bac obapemrraBamo na je Bam mpojexar ,Emeprenrtna
IMHAMHKA Y CHCTEMHMA CHPErHyTHX eKCIHTa0miHuxX jeausuna” ofobpeH 3a
dhruHAHCHpA:E.

Kenumo ga mamoMeHeMo Ja peatu3andja mpojekra Tpeda Ja NOIpHHECE JajbeM
yHanpelemwy capanme, oMoryhu yyemthe Miamux HCTpakuBada U IOMOIHE I'€HepHCatby
HOBOT TPOJeKTHOT IpeIIora KojuM OM ce KOHKypucaJlo y JAPYTHM IIpOrpaMmma
mvelyHapomue capamise (Hp. Xopuzost 2020).

O6e crpane duHancupahe mpojexar npema yciroBuMa HaseneHHEM y KomKypey,
TAKO Jia CTpaHa Koja a/ke MOKPHUBA TPOIIKOBE IPEeBO3a HCTpaykHBada HaMely nee
HHCUTHTYIIHje, a CTpaHa KOja NpuMa HCTpakhBade, IIOKPHBA TPOIIKOBE FbUXOBOT
GopaBka W JIOKATHOT I[IPEB03a KOJU CY HEONXOJHH 2a pealu3alujy capame Ha
0JI00pEHOM MIPOJEKTY.




3axTenu 3a pedyHIalnjy TPOLIKOBA IYTOBaka CPICKHMX MCTpPaXKHBaua, OAHOCHO
TPOITKOBa HOpaBKa HEMAYKHX HCTpaKHBAua, JOCTABBA]y ce Ha o0pacily KOJH MOMKETE
Ipey3eTH Ha MHTepHeT aapecu MuHMCTapeTBa, y OIpaHKYy MelyHapojnHa HaywHa
capajiba, y3 oxroeapajyhy nparehy nokymenTarmjy.

PyKOBOJHOIH OZOOPSHUX IIpojeKara 3a (pHHaHCHUpame, AYKHH CY Oa DOCTaBe
TOJHINILE M 3aBPITHH H3BEINTA] O pealH3aldjd IPOjeKTa, y POKy oa 15 maHa HaKkoH
3aBpINCTKA MPOjEKTHE TOJIMHE, OJHOCHO HAKOH 3aBPILISTKA IIpojexta, y (Gopmu Koja ce
Taxohe, HamasH Ha HHTepHET ajpecH MumucrapeTsa. CacTaBHU €0 M3BELITAja CY U
IPHIO3H KOJH caJpike pe3yiIraTe OIIaTepalHor IPOjeKTa: peanH3oBaHe moceTe, yyenhe
MJIa[HX HCTpaXKMBaya, pajHa Bep3dja Wi KomHja objaBibeHOr paja y MehyHapomHOM
TACOIHCY, HA3HB IIPOjEKTA H HA3WB MOTEHLIM]AIIHOI IIPOrpaMa MK jaBHOT MO3HMBa Ha KOju
ce KOHKYPHIIE Y CMHMC/IY HACTABKA Capaiibe, arcHAa W JIHCTA YYECHHKA 3a)jCIHHIKHX
PaHOHHUTIA.

Undopmanuja o cBEM 00OpEHHM HpOjeKTHMa 00jaB/heHa je Ha HHTCPHET
CTpaHULE MUHUCTAPCTBA IPOCBETE, HAyKe H TEXHOIOIIKOT Pa3Boja.

Hcrospemeno Oux keneo 1a Bam gecTHTaM Ha 0JI0OPEHOM IPOJEKTY H ITOKEITHM
VCIIEITHY pPeaTH3alyjy IPoJeKTHUX AKTHBHOCTH.

C momToBameM,




MMuHHCTAPCTBO NPOCBETEe, HAYKe U TEXHOJIOIIKOT pa3Boja Penmy0auke Cpouje u
Hemauka ciy:k0a 3a akagemMcky pazmeny — JIAA /]

Ministry of Educationm Science and Technological Development of the Republic of Serbia
and Deutcher Akademischer Austauschdienst — DAAD

IIpojexThn nukiayc / Project years

2017-2018

Srpski rukovodilac projekta
i srpska institucija

Serbian applicant and
Serbian institution

Nemacki rukovodilac
projekta i nemacka
institucija

German applicant and
German institution

Natziv projekta

Project title

Prof. dr Zoran V. POPOVIC
Institut za fiziku,

Univerzitet u Beogradu

PD Dr. Rudolf HACKL

Walter-Meissner-
Institute, Miinchen

Fluktuacije naelektrisanja i
spina u FeSe supstituisanim
sumporom

Spin-and Charge
Instabilities in Sulfur-
substituted FeSe

Dr Goran ISIC
Institut za fiziku,

Univerzitet u Beogradu

Prof. Dr. Thomas
PERTSCH

University of Jena

Rezonantne nanostrukture
za kontrolu spontane
emisije

(RESONANCE)

Resonant Nanostructures
for Controlling
Spontaneous Emission
(RWESONANCE)

Dr Antun BALAZ
Institut za fiziku,

Univerzitet u Beogradu

PD. Dr. Axel PELSTER

TU Kaiserslautern

Boze Ajnstajn
kondenzacija svetlosti
(BEC-L)

Bose-FEinstein
Condensation of Light
(BEC—L)




Prof. dr Pavle ANDUS
Bioloski fakultet,

Univerzitet u Beogradu

Dr. Alexander KRANZ
Fraunhofer Institute,

Leipzig

Primena naprednih tehnika
oslikavanja u ispitivanju
promena krvomozdane
barijere u ALSu

Advanced imaging of
blood-brain barrier
alterations in ALS

Dr Aleksandra PUKIC
VUJOVIC

Tehnolosko-metalurski
fakultet,

Univerzitet u Beogradu

Prof. Dr. Christian
GUSBETH

Karlsruhe Institute of
Technology

Integrisana ekstrakcija
pulsnim elektri¢nim poljem
1 mlecno-kiselinska
fermentacija za
proizvodnju ekstrakata
mikroalgi obogacenih
probioticima

(PEF4AlgBiotics)
Integrated pulsed electric
field extraction and lactic
acid bacteria fermentation
for the production of micro
algal extracts fortified with
probiotics
(PEF4AlgBiotics)

Dr Igor FRANOVIC
Institu za fiziku,

Univerzitet u Beogradu

Dr. Matthias
WOLFRUM

Weierstrass Institute for
Applied Analysis and
Stochastics,
Berlin(WIAS)

Emergentna dinamika u
sistemima spregnutih
ekscitabilnih jedinica

Emergent Dynamics in
Systems of Coupled
Excitable Units

Dr Vladimir PANIC

Institut za hemiju,
tehnologiju 1 metalurgiju,

Univerzitet u Beogradu

Prof. Dr.-Ing. Bernd
FRIEDRICH

RWTH, Aachen

Novi pristupi sintezi za
dobijanje uredjenih
struktura
multikomponentnih
metalnih oksida kao
uniformnih prevlaka
aktiviranih titanskih anoda

Novel designs of synthesis
of multicomponent metal
oxides




Prof. dr Zarko COJBASIC

Masinski fakultet,
Univerzitet u NiSu

Prof. Dr. Manfred
ZEHN

TU Berlin

Pametni mehanotronicki
sistemi 1 strukture

Smart Mechatronic Systems
and Structures

Prof. dr Zora DAJIC
STEVANOVIC

Poljoprivredni fakultet,

Univerzitet u Beogradu

Dr. Hartwig SCHULZ

Julius Kiihn Institute,
Berlin

Primena infracrvene i
Ramanove spektroskopije u
cilju identifikacije i
lokalizacije razli¢itih
bioaktivnih  supstanci u
lekovitom 1 aromati¢cnom
bilju

Application of infrared (IR)
and Raman spectroscopy
for  identification  and
localization  of  various
bioactive  substances in
various medical  and
aromatic plants

10.

Prof. dr Snezana SAVIC
Farmaceutski fakultet,

Univerzitet u Beogradu

Prof. Dr. Dominique
Jasmin LUNTER

Eberhard-Karls
Univeristit, Tilibingen

Biosurfaktanti i
biopolisaharidi/polimeri
koji stvaraju film kao
kozmeticke sirovine i
prospektivni farmaceutski
ekscipijensi: formulacija
koloidnih i film-
formirajucih sistema za
isporuku aktivnih supstanci

Biosurfactants and
biopolysaccharides/fim-
forming polymers as
cosmetic raw materials and
prospective pharmaceutical
excipients: formulation of
colloidal and film-forming
delivery systems
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ITOTBPJA O MEHTOPCTBY

OBum notBphyjem na je Hayunu capagauk Ap Urop ®@panosuh, 3a xora ce mokpehe
n300p y 3Bamke BMIIM HAy4YHM capajHUK, y OkBupy JlaGopaTtopuje 3a mpuMeHY
padyHapa y Hayuu HammoHamHOT IIEHTpa H3Y3e€THHX BPETHOCTH 32 HM3ydyaBambe
KOMIUIEKCHUX cucTemMa MHctuTyTa 3a (u3uky y beorpamy, OZHOCHO y OKBHpY
npojekta OHI171017 ,Monenuparse W HyMEpUYKE CHMYJAIHjEe CI0XKEHUX
BUIIEYECTUYHUX CHCTEMa’, MEHTOp 3a JoKTopcKy Te3y MBe baunh. Ona je ctyneHt
Tpehe rommHEe MOKTOPCKMX CTyauja Ha Du3mdkoMm ¢akynTery YHHBEp3UTETa Yy
beorpany.

beorpan, 17. anpun 2018. ronune
Ip AntyH bamax

HAyYHU CaBETHUK
PyxoBoaunar pojekra OH171017

PykoBoaunan LleHTpa 3a nu3ydaBame KOMIJIEKCHUX
cucrema UHctuTyTa 32 dhusuky y beorpamy



PenyGnuka Cpbuja

MUHUCTAPCTBO ITPOCBETE,
HAVYKE U TEXHOJIOIIKOI' PA3BOJA
BEOI'PA/]

Hemamuna 22-26

U3BEIITAJ PYKOBOJIUOILIA
O PAJIY - UCTPAXKMBAUA JIOKTOPAHTA

YKJbYUYEHOT Ha NpojekaT MUHUCTapCcTBa

I. OIIIITH NOJAIIM

1. Ume u npe3ume nokropanta UBa bauuh

2. UuctutyT - pakynrer (HHUO 3anocnewa) MHeTUTYT 32 pusuky y bBeorpany
3. Menrtop

- uMe u npe3ume ap Urop ®panosuh

- 3Balb¢ HAYYHH CAPATHHUK

-(HUO 3anocnewa mentopa) MHcTuTyT 32 Phuzuky y beorpany

4. MeHTOp OBOT JIOKTOpaHTA je 01 0KToOpa 2015, roqune

5. [Ipojexar Ha KOME je TOKTOPAHT aHTAKOBaH

- Ha3uB npojexTa MoaeJMpame 1 HyMepru4Ke CUMYJIalHje cJI0KeHnX
BHIIEYECTHYHUX CHCTEMA

- eBUJICHIIMOHM Opoj mipojekta 171017

II. AHTA’KOBABE JTOKTOPAHTA - UHCTPA’KUBAYA JOKTOPAHTA
6. Bpcra anraxxoBama JOKTOpaHTa Yy OKBUPY HAyYHOHCTPAXKUBAUKOI pajaa (mammcatn

KOHKDETHO IITa je Pajlio U 1 JI MMa My OIMKOBaHe PajioBe/T/Ie U MOBE3aHOCT MOCIIOBA €A I0KTOPATOM )

Toxkom 2017. ronune HBa je mosiokuija cBe MNpecTaje HUCIHUTE HA JOKTOPCKUM
cryamjaMma ¢ omeHom 10, a mokasana je W 3HayajaH HaNpedaK y YycBajamy
PEJEBAHTHUX AHAJMTHYKMX M HyMepHYKHX Meroaa. MBa je ydecrBoBaja Yy
npunpemMu nyoankanmje odjaBibene y yaconucy Physical Review E, n Taj pan he
OMTH cacTaBHU [1e0 HeHe JoKTopcke Te3e. Ilopex Tora, jenan oa CeMHHAPCKHX
pazoBa je NMpomIMpeH M IpUIpeMa ce 3a cjaame y vaconuc. Taxohe, UBa je
napTuuunupaga Ha OwjaarepagHoM mnpojekty ca Capesnom PenyOiamkom
HemaukoM, y OKBHpPY KoOjer je mMajJa NPWIMKY JAa capalyje ¢ eMHHEHTHHUM



KkosieramMa u3 bepanna. OcTBapeHu cy 3Ha4ajHH pe3yJITaTH, 32 KoOje OYeKyjeMo 1a
he OuTn npukasanm y ABe nyoaukanmje koje he outu yksbyuene y UBuH 10KTOpAT.

7. Jla 11 je mOKTOpaHT OMO aHTa)XXOBaH Ha APyruM nociosuma y Toj HUO:
a) He

0) 11a ( masectn Ha KojuM):

8. Crenen peanuzanyje miaHa v IporpaMa paja Ha MpojeKTy (00pas3iioKemne)

IIpexuhenn miiaH W mporpaM pajaa Ha NPOjeKTy CYy HMCIHYHeHHM y NMOTIIYHOCTH.
Ilopea oBianaBama pejieBAHTHUM AHAJIMTHYKMM M HYMEPHUYKHM MeTOJaMa, Koje
cy oopaljeHe y okBHpY NOJIOKEeHUX HcnuTa, MBa je yyecTBOBajIa y npunpeMu pajaa
koju he Outu cactaBHU Jeo0 meHe Te3e. Takolhe, nana je m 3HavajaH JONPHUHOC y
mehyHapoaHoj capagmu y OKBHpPY OmiarepanHor mpojekrta ca CaBe3HOM
Peny6imkom Hemaukom.

9. [InanoBM ¥ NpesIo3u 3a Aajbe€ aHTAKOBAKE JOKTOPAHTA:

a) HACTaBUTH/TIPOIYKUTU aHTAXKOBAhE. ..

0) He HaCTaBI/ITI/I/HpeKI/IHyTI/I (oOpasnoxure y Be3u ca OLEHOM JaroM y OKBUpYy Tauke 10) oBor
U3BEIITaja):

B) OCTaJIo

10. M3necute cBoje nmpeasiore 3a nodoblIamke yClioBa U pe3ysiTaTa paja JOKTOpaHTa Ynju

CT€ MEHTOP:

Y nOpuiaory OBOr H3BElITAja A0CTAB/HAM JOKYMEHTAIM|Y KoOja YMHH IHLeroB

OBABE3HM cacraBHH 1€0:

1) IlorBpae ca ¢gaxkyuarera o peaJu3oBaHUM oDaBe3aMa Ha JOKTOPCKHM CTyAHjaMa
(320KpY>KUTH MPHUIIOT a-B KOJH CE JOCTABIbA)

a) 0 mocjelmeM OBEPEHOM U YIIHCAHOM ceMecTpYy,
0) 0 MOJIO)KEeHMM HCIUTHMAa M YKYNIHOM IPOCEYHOM OLICHOM HAa JIOKTOPCKHM
cTyAujamMa, uin

B) NOTBpAY (¢aky/iTeTa 0 NpHjaB/beHOj/ 0100PEHOj TeMH JOKTOPATa U peaTu3anuju.

2) oBepeHy Konujy paaHe Kibukuue (oa 1-7 crpane);



3) xonuja M-A oOpacua (IlorBpaa o mogHeToj NMpPHjaBH, NMPOMEHH, OAjaBH Ha

00aBe3HO COIMjAJTHO OCUTYPam-e).

Hatym ....16.1.2018. rop.

JlokTopaHT Mentop

Hexan//Iupexrop PyxoBoaumnan npojexra

MII




PenyGiuka Cpbuja
MHUHHUCTAPCTBO ITPOCBETE,
HAYKE H TEXHOJIOIIKOT PA3BOJA
KomucHja 3a cTHI Ak HAYYHHX 3BAA

Bpoj:660-01-00042/240
17.12.2014. roguue
beorpan

Ha ocxoBy umaga 22. crasa 2. wiaHa 70. cTaB 5. 3akoHa 0 HAay49HOMCTPAKHBAIKO]
nenatsocety ("Cyx6enu rnacauk Perybauke Cpbuje”, 6poj 110/05 n 50/06 — ucpaska 1 18/10),
ynaga 2. crasa 1. w 2. Tauke 1 — 4.(mpumosu) 1 wiada 38. IIpaBunHHKa O MOCTYNKY H HAIHHY
BPENHOBAKHa H KBAHTHTATHBHOM HCKasHBalby HAyYHOMCTPAXHMBAYKHMX pe3ylTraTa HCTPLKHBAtA
("Ciyx6enu raacuux Permy6mixe Cpouje”, 6poj 38/08) u 3axteBa Koju je moHeo

duzuuru haxyaivein y beozpady

KoMuCHja 3a CTHIIAFe HAyTHHX 3Batba Ha CEIHHIE OJPIKAHO] 17.12.2014. roausre, JTOHENA j€

OIYKY
O CTUITAILY HAVUHOTI 3BAIbA

Hp Hzop ®panoseuh
CTHYE HAYYHO 3Babe
Hayunu capadnux

y 061aCTH NPUPOTHO-MaTeMaTUIKHX HayKa - (DU3HKa

O 5 P A3 J O XEDBE
Pusuuku haxyaiiews y beozpaoy

yTBpaHo je mpeanor 6poj 19/4 on 23.04.2014. rommue Ha CeJHHIH HACTABHO-HAYIHOI Bcha
DakyaTeTa ¥ MOAHEO 3axTeB KOMICH[H 32 CTHIAmE HAaydHHX 3Bama Opoj 19/6 ox 05.05.2014.
rOMHEE 33 JOHOLIEEHE OMIYKE O HCIYREHOCTH YCJI0Ba 34 CTHI[AImE HaydHOT 3Bama HaywHu

capaoHux.

KoMpucrja 3a cTHIame HayuHMX 3Baiba j¢ 10 IPETXONHO NPHOAB/BEHOM MOSHTHBHOM
MHIUBeEY MATHUHOr HaydHOr ombopa 3a (hH3HKY Ha CeIHHLH ofpxaHoj 17.12.2014. ronuue
pasMaTpana 3aXTeB M YTBP/HMJIA Ja HMCHOBaHH HMCIyHhapa yclose u3 wnaHa 70. cTas 5. 3akona o
HAYYHOMCTpaXHBaukoj Aenarnoctu ("CmyxOenu riacuuk Pemybmuxe Cpbuje”, Bpoj 110/05 n
50/06 — mempaska i 18/10), unana 2. crapa 1. u 2. tadke 1 —4.(nprnosu) 1 unana 38. [IpapunHuka
0 IOCTYIKY M HAYMHY BpeJHOBama M KBAHTHTATHBHOM HCKa3uBaky HayYHOMCTPAXKHBATKHX
pesynrata metpaxubaua ("Ciyxbenu rmachuk Pemybnuke Cpbuje”, 6poj 38/08) 3a cTHULAILE
nayqnor 3pamba Haywnu capaodnuk, na je oJyqnia Kao y H3pEIH OBE OIUIYKE.

JloHOIIEmEM OBE OILTyKe HMEHOBAHH CTHYE CBA MPABa KOja My Ha OCHOBY b€ IT0 32KOHY
TIPHIIAIa] Y.

OmIyKy HOCTABUTH IOJHOCHOLYY 3aXTeBa, HMEHOBAHOM M apXuBd MUHHCTapCTBa
IPOCBETE, HAYKE H TEXHOJOIIKOT paseoja y beorpany.

K
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Symposium “Dynamical Networks with Complex Links”, Rhodes, 23-29 September 2015 nbox  x = B

Vladimir <rodos. net 2015@gmail com= 21815 -,
to me |+

Dear Igor,

It is my great pleasure to invite you to take part in the Symposium “Oynamical Metworks with Complex Links™ which will take place in Rhodes, Greece, in 23-29 September 2015. The
purpose of the Symposium is to bring together specialists from various areas studying networks with various aspects of complexity such as nonlinear connections, dynamical
connections, plasticity. coupling delays, complex topology, etc. A number of prominent scientists have already declared taking part in the Symposium, including

Eckehard Schoell, Technical University Berlin, Germany

Juergen Kurths, Potsdam Institute for Climate Impact Research, Germany

Vadim Anishenko, Saratov State University, Russia

Boris Bezruchko, Saratov State University, Russia

Alexander Dmitriev, Kotelnikov Institute of Radio Engeneering, Russia

Serhiy Yachuk, Weiersrass Institute for Applied Analysis and Stochastics, Germany
Larger Laurent, University of Franche-Comte, France

Jordi Sariano-Fradera, University of Barcelona, Spain

\We organize the Symposium in the framework of the International Conference of Numerical Analysis and Applied Mathematics 2015 (|[CHAAM 2015). This conference will take place in
Rhodes. the island known as the pearl of the Mediterranean, in a luxurious Rodos Palace Hotel The Proceedings of ICNAAM 2015 will be published in the world-renowned AIP
(American Institute of Physics) Conference Proceedings.

| am sure the Symposium will significantly benefit from your impact and hope you will agree to take part in it. | also encourage you to distribute the information about the Symposium
between your colleagues and/or students who you feel can be interested in participation.

Yours sincerely,
Vladimir Mekorkin



International Conference of
Numerical Analysis and Applied Mathematics 2015
(ICNAAM 2015)
Rodos Palace-Conference Center, Rhodes, Greece,
23-29 September 2015

CERTIFICATION

We certify that Or. Franovic Igor has participated in the Intermational

Conference of Numerical Analysis and Applied Mathematics 2015
(ICNAAM 2015) with presentation of a scientific paper entitled “Mean
Field Dynamics of Networks of Delay-coupled Noisy Excitable Units”.

On behalf of the

Organizing Committee

®Prof. TE. Simos
Academician of the EASA, EAS, EAASL
President of the European Society of Computational Methods
in Sciences, Engincering and Technology (ESCMSET)
Chair ICNAAM 2015
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Wednesday, 21 of March

Damian H. Zanette Synchronization in micromechanical
cancelled | KL | San Carlos de Bariloche, / |
. oscillators
Argentina
Nicolas Evolution of slow and fast rhythm
9:40-10:10 | CT Fourcaud-Trocmé networks during learning of an
Lyon, France olfactory discrimination task
. Fluctuation-driven plasticity allows
Alex R . .
10:10-10:45 ex roxin for flexible rewiring on neuronal
Barcelona, Spain .
assemblies
10:45-11:15 Coffee
Florian Mormann Perception and memory at the level
11:15-11:55 of single neurons in the human

Bonn, German .
y medial temporal lobe

.. Neuronal avalanches in cortex
Raffaella Burioni

11:55-12:45 dynamics and the synchronization
Parma, ltaly .
transition

12:45-14:00 Lunch
. Emergence of Riddled Basins of
14:00-14:30 | CT Olcﬁgtr)l:?mGseé::]naan Attraction in Delay-coupled
9 y FitzHugh-Nagumo Oscillators
Uncovering low-dimensional

Juan Restrepo

14:30-15:05 Colorado, USA macros_cgplc_chaotlc dynamics of
large finite size complex systems
15:05-15:30 Coffee
PO Igor Franovic Switching dynamics in networks of
15:30-16:00 | €T Belgrade, Serbia stochastic rate-based neurons
Tilo Schwalger Finite-size effects in the mesoscopic
16:00-16:40 . . o
Lausanne, Switzerland dynamics of spiking neural networks
16:40-17-10 | CT Helmut Schm|FIt Network m.ech.amsr.ns undeﬂymg the
Barcelona, Spain role of oscillations in cognitive tasks
17:10-19:30 Poster session with Wine & Cheese




Clustering enhances switching dynamics in networks of stochastic
rate-based neurons

I. Franovi¢!

Macroscopic variability is an emergent property of neural networks, typically manifested in
slow rate oscillations, which consist in spontaneous switching between the episodes of
elevated neuronal activity and the quiescent episodes. The switching dynamics between
the collective states is especially relevant for activity of neocortical pyramidal neurons, and
is believed to facilitate or mediate different types of learning and memory. We investigate
the conditions that facilitate switching dynamics, focusing on the interplay between
the different sources of noise and the heterogeneity in network topology. We consider
clustered networks of rate-based neurons subjected to external and intrinsic noise, and
derive a reduced model which describes the collective network dynamics in terms of a set
of coupled second-order stochastic mean-field systems associated to each of the clusters.
The model allows one to estimate the different contributions to effective macroscopic
noise and qualitatively indicates the parameter domains where switching dynamics may
occur. By analyzing the corresponding mean-field models in the thermodynamic limit,
we demonstrate the differences in mechanisms behind the switching phenomenon in
non-clustered and clustered networks. In case of a non-clustered random network, the
mechanism resembles the motion of a noisy particle in a double-well potential. The
mechanism changes due to clustering, which is shown to promote multistability. This
makes the switching phenomenon gain robustness, occurring in the considerably broader
parameter region than in the case of a non-clustered network.

References

[1] I. Franovi¢ and V. Klinshov, EPL 116, 48002 (2016).

[2] I. Franovi¢ and V. Klinshov, submitted to Chaos (2017).

[3] V. Klinshov and I. Franovi¢, Phys. Rev. E 92, 062813 (2015).
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19:00-19:20 Maxim V. Shamolin
Variety of Integrable Cases in Dynamics of Nonconservative Variable Dissipation
Systems

19:20-19:40 Filippo Terragni
Collocated POD and Simulation of Nonlinear Dynamics

19:40-20:00 Gergely Rost
Population Dynamics of Epidemic and Endemic States of Drug-resistance Emergence
in Infectious Diseases with Delayed Treatment Initiation

CT17 NETWORKS (Room 215)
Discussion leader: Istvdn Z. Kiss

17:40-18:00 GChiranjit Mitra
Multi-node Basin Stability in Complex Dynamical Networks

18:00-18:20 Vladimir Klinshov
Bistability, Rate Oscillations and Slow Rate Fluctuations in a Neural Network with
Noise and Coupling Delays

18:20-18:40 FrantiSek Muzika
Symmetry Breaking in a Ring of Coupled Cells with Glycolytic Oscillatory Reaction

18:40-19:00 Viktor Novic¢enko
Control of Synchronization in Complex Oscillator Networks Via Time-delayed
Feedback

19:00-19:20 Marton Pésfai
Fluctuations and Stability of Emergent Hierarchies in Social Systems

19:20-19:40 Alberto Saa
Network Asymmetries Favor Synchronization

WEDNESDAY 7TH JUNE

8:45-10:50 PARALLEL SESSIONS

MS1a CHEMO-HYDRODYNAMICS (Room 107)
Organizer: Marcello A. Budroni

8:45- 9:10 Fabian Brau
Flow Control of A + B — C Fronts by Radial Injection

9:10- 9:35 Uwe Tiele
Sliding Drops - from Bifurcations for Single Drops to Ensemble Dynamics

9:35-10:00 Karin Schwarzenberger
Relaxation Oscillations of Solutal Marangoni Convection at Droplets and Chains of
Droplet

10:00-10:25 Reda Tiani
Effects of Marangoni Flows on A + B — C Reaction-diffusion Fronts

10:25-10:50 Kay Huang
Pattern Formation in Wet Granular Matter
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TUESDAY 18:00 — 18:20 (Room 215)
Bistability, Rate Oscillations and Slow Rate Fluctuations in a Neural Network with
Noise and Coupling Delays

Viadimir Klinshov', and Igor Franovié?

Institute of Applied Physics of the Russian Academy of Sciences, Russia
2 Scientific Computing Laboratory, Institute of Physics Belgrade, University of Belgrade, Belgrade, Serbia

A network of randomly coupled rate-based neurons influenced with different sources of noise and coupling
delays is studied. A second-order stochastic mean-field model for the network dynamics is derived. This
models is used to analyze the system dynamics and bifurcations in the thermodynamic limit, as well as to
study the fluctuations due to the finite-size effect. Different types of noise, the internal and the external
ones, were shown to have substantially different impact on the network dynamics. Although the both
sources of noise give rise to stochastic fluctuations, only the external one affects the mean activity levels of
the network.

In a wide interval of parameters the bistable dynamics of the network was observed with two different
stable levels of activity coexisting. The origin of the bistability is related to the pitch-fork bifurcation. In
the presence of coupling delays, the stationary levels may destabilize via Hopf bifurcations giving rise to
stable oscillations of the mean rate. In the vicinity of the pitch-fork bifurcation, the noise-induced slow
stochastic fluctuations of the mean rate were obtained. Their mechanism was shown to be associated to
noise-induced transitions in a double-well potential. The developed mean-field model correctly predicts the
parameter regions and the characteristics of the observed complex dynamical regimes.

References

[1] V. Klinshov and I. Franovié, Mean-field dynamics of a random neural network with noise, Phys. Rev. E
92, 062813 (2015).

[2] I. Franovi¢ and V. Klinshov, Slow rate fluctuations in a network of noisy neurons with coupling delay,
EPL 116, 48002 (2016).



Viadimir Klinshov (D (© - - 36117

Dear Professor Franovic,

it is my pleasure to invite you to hold a talk at the parallel Nonlinear Dynamics and Complexity of the International Symposium Topical Problems of Nonlinear Wave Physics. The

conference will be held on a boat traveling from Moscow to St. Petersburg from 22-28 July 2018.
Let me please remind you that the registration deadline expires on March 15. The form for registration and submission of the short summary is available at

http:/Amww.nwp.sci-nnov.ru/registration. html

Best regards,
Vladimir Klinshay,
Scientific Secretary

Dr Vladimir Klinshov, Ph.D.
Institute of Applied Physics
603950 Ulyanova str, 46

Nizhny Novgorod, Russia

website:
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Board of Chairs

Henrik Dijkstra, Utrecht University, The Netherlands
Alexander Feigin, Institute of Applied Physics RAS, Russia
Julien Fuchs, CNRS, Ecole Polytechnique, France
Efim Khazanov, Institute of Applied Physics RAS, Russia
Juergen Kurths, Potsdam Institute for Climate Impact Research, Germany
Albert Luo, Southern lllinois University, USA
Evgeny Mareev, Institute of Applied Physics RAS, Russia
Catalin Miron, Extreme Light Infrastructure, Romania
Vladimir Nekorkin, Institute of Applied Physics RAS, Russia
Vladimir Rakov, University of Florida, USA
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the University of Electro-Communications, Japan
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Tuesday, July 25

7:30-8:30 Breakfast
NWP-1 NWP-2 & LaB NWP-3
Session Complex dynamics Laser sources: extending limits Climate dynamics — 2
HALL B HALL A HALL C

8:30-10:30

8:30 X. Leoncini (France). Dynamics of systems with many
degrees of freedom from long range-interactions to complex
networks [Invited]

8:30 LE. Kozhevatov (Russia), D.E. Silin, A.V. Pigasin,
E.H. Kulikova, and S.B. Speransky. Design and
specifications of 630-mm phase shifting interferometer for the
qualification of large aperture optics

8:30 A.A. Tsonis (USA4) and S. Kravtsov. Insights into
decadal climate variability from the synchronization of a
network of major climate modes [Invited]

9:00 I. Franovi¢ (Serbia) and V.V. Klinshov. Mean-field
analysis of stability and slow rate fluctuations in a network
of noisy neurons with coupling delay [Invited]

8:50 A. Kudryashov (Russia), V. Samarkin,

A. Aleksandrov, G. Borsoni, T. Jitsuno, and

J. Sheldakova. Large bimorph flexible mirror for Peta-Watt
laser beam correction [Invited]

9:00 N.A. Diansky (Russia), I.V. Solomonova, A.V. Gusev,
and T.Yu. Vyruchalkina. Effects of the North Atlantic
thermohaline circulation on climate variability and Arctic
climate change projections based on the combined scenario
[Invited]

9:30 V.V. Klinshov (Russia), D.S. Shchapin, S. Yanchuk,
and V.I. Nekorkin. Multi-jittering regimes in networks with
pulse delayed coupling

9:10 E.A. Mironov (Russia) and O.V. Palashov. Thermo-
optical characteristics of uniaxial crystals

9:30 A. Gritsun (Russia) and V. Lucarini. Instability
characteristics of blocking regimes in a simple quasi-
geostrophic atmospheric model [Invited]

9:25 V.Yu. Venediktov (Russia). Holographic wavefront
sensors and high-power lasers

9:45 V.N. Ginzburg (Russia), A.A. Kochetkov, and
E.A. Khazanov. Study of self-filtering and small-scale self-
focusing suppression of high-intensity laser beams

10:00 Yu. Zhao (China), J. Shao, Sh. Liu, M. Zhu,
J. Chen, and Zh. Wu. Thermal-dynamical analysis of
femtosecond laser damage of optical coatings

10:15 I Shaikin (Russia), A. Kuzmin, and A. Shaykin.
Pump laser for multistage parametrical amplifier

10:30-13:30

GORITSY

Bus tour

13:30-15:00

Lunch




Thursday, July 27

8:00-9:00 Breakfast
HALL A
9:00-9:50 C.C. Kuranz (USA). Astrophysically relevant, magnetized high-energy-density physics experiments at the Unversity of Michigan [Plenary talk 10]
9:50-10:40 M. Hoshino (Japan). Wakefield acceleration in relativistic shocks: origin of ultra-high-energy cosmic rays [Plenary talk 11]
10:40-11:00 Coffee break
NWP-1 NWP-2 & LaB NWP-3
Session Neural networks — 2 LaB-6 Atmosphere and ocean dynamics — 2
HALL B HALL C HALL C
11:00 M. Masoliver and C. Masoller (Spain). Subthreshold | 11:00 L. Chen (UK). Magnetic field amplification and 11:00 F. Qiao (China), Y. Yuan, C. Huang, D. Dai,
signal encoding and transmission in coupled FitzHugh- particle acceleration in laboratory astrophysics [Invited] J. Deng, and Z. Song. Wave turbulence interaction induced
Nagumo neurons [Invited] vertical mixing and its effects in ocean and climate models
[Invited]
11:30 U. Feudel (Germany), G. Ansmann, and 11:20 A.A. Andreev (Russia) and Z. Lech. Generation and 11:30 C. Guan (China) and D. Zhu. Numerical
K. Lehnertz. Self-induced switchings between multiple detection of super-strong magnetic fields by ultra-intense investigations of wave-induced mixing in upper ocean layer
space—time patterns on complex networks of excitable units laser pulses [Invited] [Invited]
[Invited]
S. Morfu, M. Bordet, M. Rossé, and J.M. Bilbault 11:40 Ph. Korneev (Russia), E.d’Humieres, 12:00 1. Kamenkovich (USA), M. Rudko, and I. Rypina.
(France). Impact of perturbations on neuron response V.Tikhonchuk, and T. Pisarczyk. Laser-plasma Dynamics and transport characteristics of zonally elongated
[Invited] magnetization for laboratory astrophysics [Invited] transients in the ocean [Invited]
12:30 M. Courbage (France), L. Mangin, and F. Rozi. 12:00 LF. Shaikhislamov (Russia), Yu.P. Zakharov,
Respiratory neural network: activity, connectivity and V.G. Posukh, A.V. Melekhov, and A.G. Ponomarenko. 12:30 J. Li (China), A.L. Kohout, H.H. Shen, and
synchronization [Invited] Collisionless super-Alfvenic interaction and generation of C. Guan. Effect of nonlinear wave-wave interaction on
large amplitude pre-shock magnetosonic wave in laser plasma | apparent wave attenuation in ice covered seas
experiment [Invited]
11:00-13:30 | 13:00 O.V. Maslennikov (Russia), I. Franovié, and 12:20 S. Sakata (Japan), S. Lee, H. Sawada, Y. Iwasa, 13:00 S.V. Shagalov (Russia) and G.V. Rybushkina.

V.I. Nekorkin. Mean-field model for a network of globally
coupled stochastic map-based neurons

H. Morita, K. Matsuo, K.F.F. Law, T. Johzaki,

H. Nagatomo, Y. Sentoku, A. Sunahara, A. Yao,

Y. Arikawa, M. Hata, S. Kojima, Y. Abe, H. Kishimoto,
K. Kanbayashi, A. Yogo, A. Morace, H. Sakagami,

T. Ozaki, K. Yamanoi, T. Norimatsu, T. Shimizu,

Y. Nakata, J. Kawanaka, S. Tokita, N. Miyanaga,

M. Murakami, M. Nakai, H. Shiraga, H. Nishimura,

K. Mima, H. Azechi, and S. Fujioka. First experimental
demonstration of isochoric heating of a dense plasma core
with assistance of external kilo-Tesla magnetic field [Invited]

Weakly supercritical dynamics of Rossby wave packets in
barotropically unstable zonal JET flows

12:40 Q. Moreno (France), M.E. Dieckmann, X. Ribeyre,
S. Jequier, V.T Tikhonchuk, L. Gremillet, and

E. d'Humiéres. PIC simulations for the study of collisionless
shocks formation in laboratory astrophysics context [Invited]

13:00 V.M. Gubchenko (Russia). On kinetic approach to
magnetic reconnection: from space to laser HED plasma
[Invited]




Tuesday, July 25

Nonlinear Dynamics and Complexity Lasers with High Peak Nonlinear Phenomena
and High Average Power in the Atmosphere and Ocean
HALL B HALL A HALL C

Complex dynamics

Laser sources: extending limits

Climate dynamics — 2

8:30

X. Leoncini (France).

Dynamics of systems with many degrees of freedom from long
range-interactions to complex networks [Invited]

In this talk I will discuss the dynamics of systems with many
degrees of freedom. We first will consider some results obtained in
the case of long-range interacting systems with Hamiltonian
dynamics. Starting from these we shall see how some of the
properties can be transferred to the dynamics on networks, either on
regular lattices or more complex networks.

8:30

LE. Kozhevatov (Russia), D.E. Silin, A.V. Pigasin, E.H. Kulikova,
and S.B. Speransky.

Design and specifications of 630-mm phase shifting
interferometer for the qualification of large aperture optics

A specialized phase shifting interferometer for qualification of
large optics for extremely high-power laser systems has been
designed and tested at IAP RAS. The interferometer will be used to
assess homogeneity of blank material as well as in-process
inspection information and final inspection qualification data. The
630 mm system is one of the largest Fizeau phase shifting
interferometers ever manufactured in Russia. The interferometer
has a high lateral resolution, but the most notable feature of this
device is its high absolute precission. In this presentation we
consider vibration and distortion control of interferometer optical
elements and optical transfer function optimization. We also
address the effects in the test cavity arising from measuring
transmitted and reflected wavefronts of optics mounted at various
angles, including the Brewster's angles.

8:30

A.A. Tsonis (USA) and S. Kravtsov.

Insights into decadal climate variability from the
synchronization of a network of major climate modes [Invited]
We apply ideas from the theory of synchronized chaos to analyze a
network of a few major climate indices and show evidence of major
climate regime shifts that accompany, and perhaps even define, the
observed and simulated decadal climate variability. We also detect
differences in the dynamical structure of this variability between
the models and observations, which can eventually help understand
the current limitations of climate models and guide their further
development.

9:00

I. Franovi¢ (Serbia) and V.V. Klinshov.

Mean-field analysis of stability and slow rate fluctuations

in a network of noisy neurons with coupling delay [Invited]

We analyze the emergence of slow rate fluctuations and rate
oscillations in random neuronal networks influenced by external
and internal noise, as well as coupling delay. The second-order
stochastic mean-field model is derived to examine (i) network’s
stability and bifurcations in the thermodynamic limit and (ii)
fluctuations associated to finite-size effects. Regarding (i), external
and internal noise are found to affect macroscopic dynamics in a
fundamentally different fashion. Considering (ii), we demonstrate
that slow rate fluctuations between two quasi-stationary states may
be understood as noise-driven transitions in a double-well potential,
whereas delay-noise interplay can yield fluctuations involving two
oscillatory regimes.

8:50

A. Kudryashov (Russia), V. Samarkin, A. Aleksandrov,

G. Borsoni, T. Jitsuno, and J. Sheldakova.

Large bimorph flexible mirror for Peta-Watt laser beam
correction [Invited]

Two types of large bimorph deformable mirrors with the size of
410x468 mm and 320 mm were developed and tested. The results
of the measurements of the response functions of all the actuators
and of the surface shape of the deformable mirror are presented in
this paper. The possibility of correction of the aberrations in high
power lasers was demonstrated experimentally (to get Strehl
number up to 0.7) and numerically.

9:00

N.A. Diansky (Russia), I.V. Solomonova, A.V. Gusev,

and T.Yu. Vyruchalkina.

Effects of the North Atlantic thermohaline circulation on
climate variability and Arctic climate change projections based
on the combined scenario [Invited]

The combined scenario of climate change assessment is proposed
based on the composition of “greenhouse” and “cyclic” effects. The
forecast of atmospheric characteristics was made for 2010-2071
using the CORE datasets for 1948-2009. The prognostic run was
made with the OGCM INMOM on reproducing thermohaline
circulation and sea ice in the Atlantic and Arctic Oceans for 1948—
2071. The interconnections were investigated amongst climate
processes of the North Atlantic and Arctic.

9:30

V.V. Klinshov (Russia), D.S. Shchapin, S. Yanchuk,

and V.I. Nekorkin.

Multi-jittering regimes in networks with pulse delayed coupling
We report a novel type of the dynamics in oscillatory networks
with pulse delayed coupling. In such networks the regular low-
periodic oscillations may destabilize giving birth to the higher-

9:10

E.A. Mironov (Russia) and O.V. Palashov.

Thermo-optical characteristics of uniaxial crystals

Thermally induced distortions of laser radiation caused by the
photoelastic effect during high-power beam propagation through
optical elements cut along the optical axis of uniaxial crystals have
been investigated. The optical anisotropy parameter & and thermo-

9:30

A. Gritsun (Russia) and V. Lucarini.

Instability characteristics of blocking regimes in a simple quasi-
geostrophic atmospheric model [Invited]

In this paper we study statistics and instability characteristics of
blocking events in the three layer quasi-geostrophic model of
atmosphere by Marshall and Molteni. It is shown that the model is




12:00

S. Morfu, M. Bordet, M. Rossé, and J.M. Bilbault (France).
Impact of perturbations on neuron response [Invited]

We propose an overview of the effects of deterministic and
stochastic perturbations on the response of a neuron. Our study is
based on numerical simulations and experiments with an
elementary neural circuit. We use different excitations to highlight
various phenomena such as Mode locking, Vibrational Resonance,
Ghost Stochastic Resonance... We close the study with a lattice of
coupled circuit.

11:40

Ph. Korneev (Russia), E. d’Humieres, V. Tikhonchuk,

and T. Pisarczyk.

Laser-plasma magnetization for laboratory astrophysics
[Invited]

Spontaneous plasma magnetization is a common process in laser-
plasma interaction. The magnetic field amplitudes depend on laser
intensity, and may reach kilotesla and even higher level in
relativistic regime. One of the most interesting features of these
fields is that they can be “frozen” inside the laser-generated
plasmas, hot, low collisional, or even relativistic and collisionless.
This property makes such plasmas very attractive for studies of
astrophysical-related laboratory studies. Here, we present some
possibilities to facilitate the generation of the magnetized
collisionless plasmas with controllable magnetization.

12:00

I. Kamenkovich (USA), M. Rudko, and I. Rypina.

Dynamics and transport characteristics of zonally elongated
transients in the ocean [Invited]

Oceanic flows with mesoscale eddies (length scale of 10-100 km)
contain zonally-elongated large-scale transients (ZELTs) that can
be detected in pressure anomalies as a spectral peak corresponding
to long zonal and short meridional length scales, or as leading
Empirical Orthogonal Functions. These patterns are generated and
maintained by transient nonlinear forcing, associated with
mesoscale eddies, and are, therefore, nonlinear phenomena. ZELTs
play a key role in anisotropic material transport and in large-scale
tracer distributions.

12:30

M. Courbage (France), L. Mangin, and F. Rozi.

Respiratory neural network: activity, connectivity

and synchronization [Invited]

Chaos in the rhythmic activity is a major issue that has been
discussed in many studies of neuro-science and physiology, and
especially in the respiratory air flow. Here, we present the results
of two studies concerning the activity and the connectivity of the
respiratory neural network in healthy humans and patients with
obstructive lung disease. Our results show an increase in the
dynamic chaos of airway flow in patients, focusing on expiratory
flow.

12:00

LF. Shaikhislamov (Russia), Yu.P. Zakharov, V.G. Posukh,

A.V. Melekhov, and A.G. Ponomarenko.

Collisionless super-Alfvenic interaction and generation of large
amplitude pre-shock magnetosonic wave in laser plasma
experiment [Invited]

We report the experiment on generation of strong super-Alfvénic
magnetosonic perturbation by laser-produced plasma expanding in
magnetized background under conditions when the magnetic cavity
size reaches the ion gyroradius. Detailed measurements of plasma
density and velocity, electric and magnetic fields are presented
which demonstrate strong magnetic compression at the front and
cavity dynamics, laser plasma deceleration and formation, with
record efficiency of energy transfer 25%, of strong non-linear
magnetosonic wave propagating through background plasma.

12:30
J. Li (China), A.L. Kohout, H.H. Shen, and C. Guan.

Effect of nonlinear wave-wave interaction on apparent wave
attenuation in ice covered seas

Studies of wave propagation in ice covered seas have become
increasingly more important due to the rapid reduction of sea ice in
the Arctic Ocean. However, in some cases, it is still problematic to
interpret the behaviors of measured apparent wave attenuation only
with current wave-ice models. Inspired by previous speculation,
the effect of nonlinear four-wave interactions on apparent wave
damping during a field observation in marginal Antarctic is tested
with discrete interaction approximation. The results show that the
nonlinear wave-wave interaction does offset wave damping during
stormy cases and for short waves in ice covered waters.

13:00

0.V. Maslennikov (Russia), I. Franovi¢, and V.I. Nekorkin.
Mean-field model for a network of globally coupled stochastic
map-based neurons

We analyze the emergent regimes and the stimulus-response
relationship of a population of stochastic spiking neurons modeled
by discrete-time systems by means of a mean-field (MF) model,
derived within the framework of cumulant approach
complemented by the Gaussian closure hypothesis. It is
demonstrated that the MF model can qualitatively account for
stability and bifurcations of the exact system, capturing all the
generic forms of collective behavior, including macroscopic
excitability, subthreshold oscillations, periodic or chaotic spiking,
and chaotic bursting dynamics. Apart from qualitative analogies,
we find a substantial quantitative agreement between the exact and
the approximate system, as reflected in matching of the parameter
domains admitting the different dynamical regimes, as well as the
characteristic properties of the associated time series. The effective
model is further shown to reproduce with sufficient accuracy the
phase response curves of the exact system and the assembly's
response to external stimulation of finite amplitude and duration.

12:20

S. Sakata (Japan), S. Lee, H. Sawada, Y. Iwasa, H. Morita,

K. Matsuo, K.F.F. Law, T. Johzaki, H. Nagatomo, Y. Sentoku,

A. Sunahara, A. Yao, Y. Arikawa, M. Hata, S. Kojima, Y. Abe,

H. Kishimoto, K. Kanbayashi, A. Yogo, A. Morace, H. Sakagami,
T. Ozaki, K. Yamanoi, T. Norimatsu, T. Shimizu, Y. Nakata,

J. Kawanaka, S. Tokita, N. Miyanaga, M. Murakami, M. Nakai,

H. Shiraga, H. Nishimura, K. Mima, H. Azechi, and S. Fujioka.
First experimental demonstration of isochoric heating

of a dense plasma core with assistance of external kilo-Tesla
magnetic field [Invited]

We have demonstrated efficient heating of a compressed plasma by
relativistic electron beams produced by LFEX laser with the
assistance of external magnetic field. Emission from Cu tracer
atoms contained in the compressed plasma was measured to infer
the plasma temperature and the energy coupling efficiency from
heating laser to core plasma. Li-like and He-like emission lines,
which appeared only with assistance of the external magnetic field,
suggest that the electron temperature was ~1.7 keV and density
~ 6 g/cc.

13:00
S.V. Shagalov (Russia) and G.V. Rybushkina.

Weakly supercritical dynamics of Rossby wave packets

in barotropically unstable zonal JET flows

This study explores the supercritical dynamics of Rossby wave
packets comprised of unstable barotropic and baroclinic normal
modes feeding on the common critical layers (CL) of a stratified
barotropically unstable zonal jet flow. Nonlinear generation
mechanisms of slowly modulated wave-trains and CL potential
vorticity patterns are examined for the regimes of weakly nonlinear
and strongly nonlinear dissipative CL.
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TUESDAY, 04 JULY 2017

SessionT.1 - 09:00-09:40
Computational Biology
Chair: Marko Zivanovié¢

T.1.1 - Mean-Field Approximation of Two Coupled Populations of Excitable Units Modeled by FitzHugh-Nagumo
Elements
Kristina Todorovi¢, Igor Franovié¢, Nebojsa Vasovic¢, Srdan Kostic¢

T.1.2 - microRNA Based Methodology for Early Cancer Detection
Marko Zivanovi¢, Danijela Cvetkovi¢, Nenad Filipovi¢

T.1.3 - Computer Driven Bioavailability Analysis of Some Important Compounds Found in Anticancer Herbs
Drasko Tomié, Miroslav Puskari¢, Zlatan Car

T.1.4 - Modification of Polysaccharides with Phenols for Hydrogels Formation and Electrospinnig
Nikolina Popovi¢, Olga Prodanovi¢, lvana Gadanski, Danijela Cvetkovi¢, Marko Zivanovi¢, Vladimir
Pavlovi¢, Nenad Filipovi¢, Radivoje Prodanovi¢

SessionT.2 - 09:40-10:30
Computational Chemistry (partI)
Chair: Dejan Milenkovié

T.2.1 - Theoretical Investigation of Antioxidative Activity of Caffeic Acid
Izudin RedZepovi¢, Svetlana Markovi¢, Jelena ToSovic¢

T.2.2 - QSAR Analysis of Antioxidant Properties of Polyphenols by OH-Related Molecular Descriptors
Nenad Raos, Ante Milievié

T.2.3 - Antioxidant Activity of the Carboxylate Anions of the Selected Dihydroxybenzoic Acids
Jelena Dorovi¢, Svetlana Jeremic, Edina Avdovi¢, Ana Ami¢, Jasmina M. Dimitri¢ Markovic¢

T.2.4 - Thermodynamics of 2H*/2e" Free Radical Scavenging Mechanisms of 3-(4-Hydroxy-3-
Methoxyphenyl)Propanoic Acid
Ana Ami¢, Zoran Markovié, Jasmina Dimitri¢ Markovi¢, Svetlana Jeremié¢, Bono Luci¢, Dragan Amic

Keynote speaker:
“Computational Modeling of Long Bone Microstructure and Ultrasonic Evaluation of

10:30-11:00
the Fracture Healing Process”
Prof. Dimitrios Fotiadis
University of loannina, Greece
11:00-11:30 Coffee Break

Keynote speaker:
“Theoretical Study of Primary Antioxidant Action Thermodynamics”
11:30-12:00 Prof. Erik Klein
Slovak Technical University, Slovakia
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calculation show that modern design has better clinical
behavior due to lower chronic outward force, better
superplastic behavior and higher radial resistive
strength. In the paper was comparison results between
two stent designs, old design and modern design
obtained by optimizing old stent designs.

M.4.9 - Computational Fluid Dynamics (CFD) Modeling
of the Fluid Flow Through Porous Structures - Varun
Sharma

Open cell metallic foam hydrodynamics were studied
using computational fluid dynamics (CFD) in view of
thermal engineering applications with a major focus on
the heat exchanger. Very latest Voronoi tessellation 3D
effects based techniques were used for foam creation
as well as for the computational domain. Latest
analytical formulas were also discussed covering the
recent development. For CFD modelling, steady state
incompressible laminar flow model was investigated.
Finite difference methods based on commercial pre
and post processing software was used for iteration
solving. Three different inlet velocities 2 m/s, 4 m/s, 6
m/s were chosen to pass through the pore channel.
The sole purpose of the investigation was to observe
the velocity regime effects under different rate,
pressure exertion on the strut length, pressure drop
and geometrical influence on the dynamics behavior.
Due to highly chaotic behavior, CFD helps us in
understanding of the inner pore field. Results showed
that with the increase in velocity there is an upsurge in
pressure drop under different inlet flow rate. The
geometrical parameter is mainly responsible for the
fluid behavior.

Session T.1 - 09:00-09:40
Computational Biology

Chair: Marko Zivanovi¢

T.1.1 - Mean-Field Approximation of Two Coupled
Populations of Excitable Units Modeled by FitzHugh-
Nagumo Elements - Kristina Todorovié, Igor Franovic,
Nebojsa Vasovic¢, Srdan Kostié¢

In this study, the focus lies with the two delay-coupled
populations of identical excitable units modeled by the
Fitzhugh-Nagumo elements. The analysis on stability
and bifurcations in the macroscopic dynamics exhibited
by the system of two coupled large populations
comprised of N stochastic excitable units each is
performed by studying an approximate system,
obtained by replacing each population with the
corresponding mean-field model. The aim is to
demonstrate that the bifurcations affecting the stability
of the stationary state of the original system, governed
by a set of 4N stochastic delay-differential equations
for the microscopic dynamics, can accurately be

23

reproduced by a flow containing just four deterministic
delay-differential equations which describe the evolution
of the mean-field based variables. We show how
analytically tractable bifurcations occurring in the
approximate model can be used to identify the
characteristic mechanisms by which the stationary state is
destabilized under different system configurations, like
those with symmetrical inter-population couplings.

T.1.2 - microRNA Based Methodology for Early Cancer
Detection - Marko Zivanovi¢, Danijela Cvetkovi¢, Nenad
Filipovi¢

Nowadays, cancer is increasingly widespread disease.
Early diagnosis is very important because it increases the
survival rate of patients and if cancer is detected in early
stage a complete healing is not negligible. In these
circumstances, cancer is becoming a chronic disease.
Speaking of detection, numerous tumor markers are
followed, including the growing use of detection
microRNA. Our methodology is based on precise, fast,
accurate and inexpensive detection of microRNAs as
tumor markers. We chose the establishment of the
methodology for determining the microRNA-21, which can
be considered a breast cancer marker.

T.1.3 - Computer Driven Bioavailability Analysis of Some
Important Compounds Found in Anticancer Herbs - Drasko
Tomi¢, Miroslav Puskari¢, Zlatan Car

There is a mounting evidence that some herbs can slow
down the spread of cancer, and in some cases even cure
it. In the Eastern medicines like Chinese and Ayurveda,
and in the South America, the evidence for this is present
for centuries. Western medicine is slow in adopting this
evidence. There are several reasons for that, among them
the lack of clinical trials, the chemical complexity of anti-
cancer herbs consisting of dozens of compounds like
polyphenols, tannins, saponins, quinones etc., and the
concern about the safety of their use. In opposite to in-
vivo clinical trials, a large number of in-vitro experiments
with anti-cancer herbs was performed, showing us that
these herbs alone, or in the combination with other herbs,
can effectively kill various types of cancer cells. Other
experiments have shown that these herbs can enhance
the effectiveness of chemotherapy and lessen the side
effects of it and the radiotherapy. Moreover, mouse
model experiments proved the toxicity of most anti-
cancer herbs is bellow the dosage required for the
effective cancer-killing dose. However, in-vivo animal
experiments are not so convincing, and in most cases,
reasons for that is the poor bioavailability of the herbal
compound that fights cancer. Especially in the case when a
certain compound is poorly soluble in water, it can hardly
reach cancer cells within the body. In vitro and in vivo
experiments are costly, last a while, and results are highly
dependent on the experimental environment. Besides,
there are important ethical questions when using animals
in such experiments. For these reasons, we decided to
perform the computer driven water solubility analysis of
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M3 Bionegineering

M3 _1 Chair: Milos Kojié
Co-Chair: Miljan Milosevi¢

M3a: Kristina Todorovi¢, I. Franovi¢, N. Vasovi¢, S. Kosti¢
SPONTANEOUS FORMATION OF SYNCHRONIZATION CLUSTERS IN
NEURONAL POPULATIONS INDUCED BY NOISE AND INTERACTION
DELAYS

M3b: Milos Koji¢, Miljan Milosevi¢, Vladimir Simié¢
CONVECTION-DIFFUSION TRANSPORT MODEL USING COMPOSITE
SMEARED FINITE ELEMENT

M3c: Andjelka N. Hedrih, Katica (Stevanovi¢) Hedrih

RESONANCE AS POTENTIAL MECHANISM FOR  HOMOLOG
CHROMOSOMES SEPARATION TROUGH BIOMECHANICAL
OSCILLATORY MODEL OF MITOTIC SPINDLE

M3d: Miljan Milosevi¢, Milos Koji¢, Vladimir Simi¢
FIELD OF CORRECTION FACTORS FOR SMEARED FINITE ELEMENT

M3 _2 Chair: Nenad Filipovi¢
Co-Chair: Velibor Isailovié

M3e: Milica M. Nikoli¢,Nenad D. Filipovi¢
APPLICATION OF DPD METHOD ON MODELLING SEMICIRCULAR
CANALS

M3f: Velibor Isailovi¢, Igor Savelji¢, Dalibor Nikoli¢, Zarko Milosevi¢,Dusan
Pavlovi¢,Nenad D. Filipovi¢

EYE TRACKING ALGORITHM AND COMPUTATIONAL MODELING IN
PREDICTION OF BENIGN PAROXYSMAL POSITIONAL VERTIGO DISEASE

M3g: Nenad Filipovi¢, Velibor Isailovié, Zarko Milosevi¢, Dalibor Nikoli¢, Igor
Savelji¢, Milica Nikoli¢, Bojana Cirkovi¢-Andjelkovié, Nikola Jagi¢, Exarchos
Themis, Dimitris Fotiadis, Gualtiero Pelosi, Oberdan Parodi
COMPUTATIONAL MODELING FOR PLAQUE PROGRESSION AND
FRACTIONAL FLOW RESERVE IN THE CORONARY ARTERIES
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Venturi nozzle (Reynolds number in the throat of Venturi vary from 2.8-10" to 4.2-10%) are
presented in the paper. The analysis of two-phase flow in a Venturi nozzle was performed,
with a focus on the movement of a vapor phase in a fluid domain. The resulting flow
parameters enable determination of the cavitation number and loss coefficient in the nozzle.
The results were compared to the relevant experimental results.

M2i: Jela M. Burazer
NUMERICAL RESEARCH OF ENERGY SEPARATION IN A CYLINDER
WAKE

Energy separation is a spontaneous energy redistribution within a fluid flow. As a
consequence, there are places with higher and lower values of total temperature in the fluid
flow. It is characteristic for many flow geometries. This paper deals with the energy
separation in a cylinder wake. Two flow conditions are being considered. In the first one, the
velocity in the wake is only deformed, while in the second one a turbulent vortex street is
formed and vortices are detaching from the cylinder. Two different solvers from the open
source package OpenFOAM are used in order to capture the phenomenon of energy
separation. One of these solvers is modified for the purpose of calculation in a particular case
of the vortex street flow. The energy equation based on the internal energy present in this
solver is replaced by the energy equation written in the form of a total enthalpy. The other
solver has been previously tested in the vortex tube flow, and can also capture the energy
separation in the wake of the cylinder. In both cylinder wake flow conditions, a two-
dimensional computational domain is assumed. The standard k-e model is used for
computations. It is proved that OpenFOAM is capable of capturing the energy separation
phenomenon in a proper way in both of the wake flow cases. Good agreement between the
experimental results and the ones from computations is obtained in the case of the velocity
deformation in the wake flow. Previous research findings are also confirmed in the case of
vortex street flow.

M3 Bionegineering

M3a: Kristina Todorovié, I. Franovié¢, N. Vasovi¢, S. Kosti¢
SPONTANEOUS FORMATION OF SYNCHRONIZATION CLUSTERS IN
NEURONAL POPULATIONS INDUCED BY NOISE AND INTERACTION
DELAYS

The spontaneous onset of cluster states is of particular interest to neuroscience [1] for the
conjectured role in information encoding, as well as for participating in motor coordination
or accompanying some neurological disorders. We explore a new mechanism which rests on
the excitable character of neuronal dynamics and mutual adjustment between noise and time
delay to yield the self-organization into functional modules within an otherwise unstructured
network. The spontaneous formation of clusters of synchronized spiking in a structureless
ensemble of equal stochastically perturbed excitable neurons with delayed coupling is
demonstrated for the first time in our study [2]. The effect is a consequence of a subtle
interplay between interaction delays, noise, and the excitable character of a single neuron.
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0C.032.Activation process in systems of excitable units with multiple
noise sources
10 June 10:00-12:30 (Parallel 4), Session: Chaos/Pattern Formation

We consider the activation process in cases of a single and two interacting units
[1], as well as the assembly of class II excitable units [2] influenced by two indepen-
dent sources of noise, which may be interpreted as external and internal noise. For
all three analyzed systems, we determine the most probable activation paths around
which the corresponding stochastic trajectories are clustered.

In case of a single unit, the theoretically most important point lies in introducing
the terminating boundary set relevant for class II excitability, which can immedi-
ately be generalized to scenarios involving two coupled units. We examine how the
properties of the activation process depend on the particular type of noise, as well
as the linear or nonlinear character of interactions [1].

In case of an assembly, we first apply the mean-field approach to explicitly show
that the assembly of excitable units can itself exhibit macroscopic excitable behavior.
In order to allow for the comparison between the excitable dynamics of a single unit
and an assembly, three distinct formulations of the assembly activation event are
introduced. Each formulation treats different aspects of the relevant phenomena,
including the threshold-like behavior and the role of coherence of individual spikes [2].
The activation processes of individual units are analyzed in light of the competition
between the noise-led and the relaxation-driven dynamics.

We also consider how the statistical features of the activation process, such as the
mean time-to-first pulse and the associated coefficient of variation, are influenced by
the coaction of two noise sources. An intriguing fact is that the statistical features
turn out to be qualitatively analogous for all three formulations of the assembly
activation event, whereby these further resemble the results for a single and two in-
teracting units. We demonstrate that such a universal behavior generically derives
from the fact that the considered systems undergo a stochastic bifurcation from the
stochastically stable fixed point to continuous oscillations [1,2].

[1] Igor Franovié¢, Kristina Todorovi¢, Matjaz Perc, Nebojsa Vasovi¢, and Nikola
Buri¢, ” Activation process in excitable systems with multiple noise sources: One
and two interacting units”, Physical Review E 92, 062911 (2015).

[2] Igor Franovié, Matjaz Perc, Kristina Todorovi¢, Srdjan Kosti¢, and Nikola Burié,
” Activation process in excitable systems with multiple noise sources: Large number
of units”, Physical Review E 92, 062912 (2015).
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Scientific Computing Laboratory, Institute of Physics Belgrade, University of Bel-
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Matjaz Perc
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Kristina Todorovié¢
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Wednesday, 9 September 2015, Hall 2, 1% floor

Surface, Interface and Low-dimensional Physics — Graphene, Nanotubes, Quantum
Dots and Contacts, 2D Magnetism (Part 11)

Session Chair: Bosiljka Tadi¢

9:00-9:25

9:25-9:50
9:50-10:15

10:15-10:40

10:40-10:52

11:10-11:35

11:35-12:00

12:00-12:25

12:25-12:50

12:50-13:02

14:30-20:00

Ivanka MiloSevi¢

Zoran Miskovié

Emmanuele Cappelluti
Mihajlo Vanevi¢

Sonja Predin

Coffee Break

Potential of Helically Coiled Carbon Nanotubes
for Sensing Applications

Modeling Graphene Interactions with Electrolyte

Strain Engineering in Two-Dimensional
Transition-Metal Dichalcogenides

Electron and Electron-hole Wave Functionsin a
Driven Quantum Contact

The Effect of the Trigonal Warping on the Energy
and the Entanglement Spectrum of Graphene
Bilayers

Statistical Physics of Complex Systems
Session Chair: Igor Kulié¢

Leonardo Golubovié
Bosiljka Tadié
Milan Rajkovié
Marija Mitrovié¢

Dankulov

Igor Franovi¢

Classical and Statistical Mechanics of Celestial
Scale Strings: Rotating Space Elevators

Structure of Noisein Complex Systems Revealed
by Multifractal and Graph-Theory Techniques
Quantifying Self-organization and Complexity in
Complex Systems

Quantitative Study and Modeling of Collective
Knowledge Building via Questions and Answers

Mean-field Dynamics of Systems of Delay-
coupled Noisy Excitable Units

Conference Excursion to Viminacium.
The buses depart from Studentski trg (see the map)
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CT5.1 Control and Synchronization Tuesday 17:45 - 19:45

Control and Synchronization

Tuesday 17:45 - 19:45, Room H19

Controlling synchrony in oscillatory networks via act-and-wait algorithm
Kestutis Pyragas and Irmantas Ratas

Control of synchronization bistability in oscillatory networks
Irmantas Ratas and Kestutis Pyragas

Cross-frequency synchronization of delay-coupled oscillators
Vladimir Klinshov

Mean-field treatment of collective motion in systems of delay-coupled stochastic excitable units
Igor Franovic, Kristina Todorovic, Nebojsa Vasovic, and Nikola Buric

Dynamically emergent explosive synchronization
Vanesa Avalos-Gaytan, Juan Almendral, and Stefano Boccaletti

Robust synchronization analysis by quadratic phase equation
Wataru Kurebayashi, Sho Shirasaka, and Hiroya Nakao

Controlling synchrony in oscillatory networks via act-and-wait algorithm
Kestutis Pyragas and Irmantas Ratas

Center for Physical Sciences and Technology, A. Gostauto 11, LT-01108 Vilnius, Lithuania
email: pyragas@pfi.lt

The act-and-wait control algorithm is proposed to suppress synchrony in globally coupled oscillatory net-
works in the situation when the simultaneous registration and stimulation of the system is not possible. The
algorithm involves the periodic repetition of the registration (wait) and stimulation (act) stages, such that in
the first stage the mean field of the free system is recorded in a memory and in the second stage the sys-
tem is stimulated with the recorded signal. A modified version of the algorithm that takes into account the
charge-balanced requirement is considered as well. The efficiency of our algorithm is demonstrated ana-
Iytically and numerically for globally coupled Landau-Stuart oscillators, and synaptically all-to-all coupled

FitzHugh-Nagumo as well as Hodgkin-Huxley neurons.
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Tuesday 17:45 - 19:45 Control and Synchronization CT5.1

Mean-field treatment of collective motion in systems of delay-coupled stochastic
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Excitability is a dynamical feature shared by the systems poised close to a bifurcation leading from the sta-
tionary state toward the sustained oscillatory motion. Excitable units may generate small or large-amplitude
excitations in response to perturbation, showing strong sensitivity to stimulus magnitude within a narrow
range of relevant values. Modeling the dynamics of systems of excitable units typically requires one to
consider the effects of different forms of noise, which in general act as excitability amplifiers, and further
involves the explicit introduction of interaction delays, that may account for the finite signal conduction
velocities and/or latency in the unit’s responses.

We focus on assemblies made up of type II excitable units represented by the canonical Fitzhugh-Nagumo
model, whereby each unit is influenced by the local noise and interaction delays. In mathematical terms, the
assembly dynamics is described by a large system of stochastic delay-differential equations (SDDEs). Syn-
chronization between the units’ activities may give rise to collective mode/modes, whose onset conforms to
the scenario of stochastic bifurcation where the global variables undergo transition from the stochastically
stable fixed point to the stochastically stable limit cycle.

Given that the analysis on stability and bifurcations exhibited by the large systems of SDDEs cannot be
carried out analytically, we derive the approximate mean-field (MF) model which qualitatively accounts for
the stochastic stability of the exact system, as well as the scenarios for the onset and the suppression of the
collective mode. In quantitative terms, the MF model can capture the frequency of the induced oscillations.
The MF model is based on two relevant approximations, referred to as the Gaussian approximation (GA)
and the quasi-independence approximation (QIA) [1]. On one hand, we demonstrate that the given approx-
imations are not universal, in a sense that their precise formulation and the fashion in which their validity
is verified have to be adapted to the essential properties of the underlying class of systems, here mainly
reflected in the relaxation character of oscillations. On the other hand, it is shown that the noise-induced
bistability in the MF model’s dynamics may indicate in a self-consistent fashion the parameter domains
where the QIA, and therefore the MF model as a whole breaks down. We also point to a scenario where the
global bifurcation exhibited by the MF model can be used to predict the onset of the cluster states [2].

It is further made explicit how the application of the MF model may be extended to hierarchical networks
made up of populations of excitable units [3]. Taking as an example the case of two populations where the
nonlinear coupling function involves the global variables, we confirm the validity of the paradigm by which
the approximate system should be built by replacing each population by the appropriate MF model.

[1] L Franovié, K. Todorovi¢, N. Vasovi¢ and N. Burié, Phys. Rev. E 89 022926 (2014).
[2] I. Franovié, K. Todorovi¢, N. Vasovi¢ and N. Burié, Phys. Rev. Lett. 108 094101 (2012).
[3] L Franovié, K. Todorovi¢, N. Vasovi¢ and N. Burié, Phys. Rev. E 87 012922 (2013).
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Srdan Kosti¢, Nebojsa Vasovi¢, Dragutin Jevremovi¢,
Dusko Sunari¢, Igor Franovi¢, and Kristina Todorovic¢

Abstract

In present paper, model of infinite creeping slope with Dieterich-Ruina rate-and state-
dependent friction law is analyzed using methods of nonlinear dynamics. The model is
examined under the variation of two parameters: time delay 7, and initial shear stress so. Time
delay describes the memory effect of the sliding surface and it is generally considered as a
function of history of sliding. Initial stress parameter is periodically perturbed, corresponding
to long duration shear seismic wave, or it could be generated by non-natural sources such as
traffic vibrations. The co-action of the observed parameters is estimated for two different
regimes of sliding, namely f < 1 and f > 1, where § denotes the ratio of long-term to short-
term (immediate) stress change. The results of the analysis indicate that the most complex
dynamics occurs for f < 1, when a possible Ruelle-Takens-Newhouse route to chaos is
observed, with a transition from equilibrium state, through periodic and quasiperiodic motion
to deterministic chaos. For f > 1, system exhibits chaotic dynamics for 7; = 0.1 and for
05 < 0.18. These results correspond well with the previous experimental observations on clay
and siltstone with low clay fraction, indicating that the motion along the sliding surface is
velocity-strengthening (5 < 1).

Keywords
Landslides ¢ Friction law ¢ Time delay ¢ Perturbation * Deterministic chaos

238.1 Introduction

The common analysis of slope stability uses a simple static
Coulomb failure criterion, where shear strength depends on
the cohesion ¢ and the angle of internal friction ¢ (Labuz and

Zang 2012). However, this failure model alone does not
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explain the time-dependent nature of the failure threshold
and it holds only for V = 0. This temporal dependence of
friction along a rough sliding surface was firstly observed in
rock mass, and it is well described by Dieterich-Ruina rate-
and state-dependent friction law (Dieterich 1979; Ruina
1983). Besides these experiments for dry rock joints,
Skempton (1985) observed similar behavior of clays in ring
shear tests, for much slower sliding rate comparing to the
results obtained for the Burridge-Knopoff earthquake model

G. Lollino et al. (eds.), Engineering Geology for Society and Territory — Volume 2, 1353
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(Carlson and Langer 1989; Erickson et al. 2008). Following
these results, Chau (1995) suggested that Dieterich-Ruina
friction law with one state variable can be used to model
landslides that occur in natural infinite slope along a plane of
weak surface, such as a persistent rock joint, a rock joint
filled with wet gouge or a soil interface. In present paper, we
follow the work of Chau (1995) and investigate the impact
of time delay and periodic stress perturbation on landslide
dynamics. Time delay describes the memory effect along the
sliding surface, which is the feature already pointed out for
tectonic faults (Scholz 1998). By assuming the analogy
between the landslide faults and tectonic faults (Fleming and
Johnson 1989; Gomberg et al. 1995), it is plausible that the
time delay is also inherent for the friction coefficient along
the sliding surface. On the other hand, the perturbation of
initial shear stress could correspond to long duration seismic
wave or it could be generated by non-natural sources such as
traffic vibrations (Gomberg et al. 1995).

238.2 Background of the Original Model
According to Chau (1995), a motion of the single block on
an inclined slope could be described by the system of three
coupled nonlinear first-order differential equations:

dv . T

E:gsma—ﬁ

dv_df AdV (238.1)
da dt Vdt

du_

E_V

where g is gravitational constant, a is the slope angle, p is the
mass density, @ is state variable, & is the thickness of the
overlying soil, 7 is the shear strength along the sliding sur-
face, V and u are the velocity and displacement of the block,
respectively, while A represents material constant. By
introducing the appropriate nondimensional quantities,
model (238.1) could be expressed in the following form:

ds _ —2Ae"[s —so — (1 — B)v] + e:/ (y—s)

==
(y—s)

dv_e’v
aT ~ «
do
T

(238.2)

ev

where s = /A (dimensionless stress), v = In(V/Vy) (dimen-
sionless velocity), 0 = w/h (dimensionless displacement),
T = Vyt/h (dimensionless time), sog = 1/A, K = pVg/A,
y = pghsina/A, p = B/A, A = W/L and 0 = t—15—Aln(V/Vy).
Parameter S represents the key parameter for further

S. Kosti¢ et al.

analysis, as a rate of friction stress variation with the change
in sliding velocity.

238.3 Numerical Analysis

In present analysis, we incorporate time delay 7; in model
(238.2):

ds ' e’
= =2t = 1) =50 = (1 = ]+ (r = )
dv e
5—7(7—5)
s _
dar

-V

eV

(238.3)

where meaning of all terms is the same as in (238.2). Time
delay ¢, is introduced only in the shear stress term, since the
additional time delays (in other observed parameters) would
make the system more stiff in numerical sense, and, thus, it
would be harder to capture the main dynamical features. In
this way, we also model the impact of the second state
variable, introduced previously in the work of Chau (1999).

Moreover, we assume periodic perturbations of the initial
shear stress sq in the subsequent form:

so(t) = so + O, sin(wjt) (238.4)
0.8 —
Qp C
0.7 — QP
0.6
QP QP
0.5 —
Q. 0.4 —
QP
0.3 —
QP
0.2 —
0.1 - QP
0 I R
0 1 2 3 4 5 6 7 8 9 10

Fig. 238.1 Parameter domains (¢, f) admitting periodic motion (PM),
quasiperiodic motion (QP) and deterministic chaos (C), under the
variation of sq, with d; = 0.5 and w, = 0.5. Other parameter values are:
so = 1.0, A = 1.5, k = 2.0 and y = 1.0. Diagram is constructed for step
size equal 0.1 for both 7; and S



238 Complex Dynamics of Landslides with Time Delay

(a)
3.0

2.5 4
204/
& J

1.5 4 {

1.0 - /

0.5 ’
400

800 1000 1200

t

600

1355

(b)

0.5
-100

50 100 150

Fig. 238.2 Time series v(f) and phase portrait for = 1.1, 1;=0.1, d, = 0.15 and w, = 0.5. Other parameter values are: s, = 1.0, A = 1.5, x = 2.0 and

y=10

(a) 0.254
0.20
¥}
2 0151
2
s 0,10-'|
0.057"
'qu I
0.00 *"'”‘“"‘L‘“' oo .
0 100 200 300 400 500
Frequency

(b)
0.005 4
e
-0.005 4

Amax

-0.0154

-0.025

10000 15000 20000

time steps

0 5000

Fig. 238.3 a Continuous broadband noise in Fourier power spectrum confirms chaotic motion of block. b Maximal Lyapunov exponent,
calculated by using the Wolf’s method (Wolf et al., 1985), converges well to positive value, 4,,,, = 0.002

such that J; and w; represent the constant oscillation
amplitude and the angular frequency, respectively. The
former satisfy the constraint J; < sy, which ensures the
model’s consistency as it confines each perturbation term to
an appropriate range of values. Equilibrium point for the
system (238.3) is obtained by assuming that ds/dT = dv/
dT = 0, while do/dT = const. Hence, the parameter values at
the equilibrium point must satisfy the following conditions:

_ V=5

V—l_ﬁ7

s =1, o=¢e"t (238.5)

In present analysis, the initial conditions (s ,v, J) are set
near the equilibrium point. Regarding the fashion in which the
delay-differential equations are numerically solved, the initial
function is selected such that its values within the interval [,
0] are set by the first equation in (238.3) with A = 0. The results

of the performed analysis for J; = 0.5 and w, = 0.5. are shown
in Fig. 238.1 for ff < 1 and for #, in range [0.1-10].

For f = 1, if we take that J, = 0.06, while the other
parameter values are as in Fig. 238.1, the introduction of
time delay 7, slows down the block, and for 7; = 0.4, the
block’s velocity becomes negative (upward motion). Similar
behavior is observed for other amplitude values in the range
[0, 1]. As for g > 1, system (238.3) exhibits chaotic
dynamics for z;, = 0.1, if the perturbation amplitude is
05 <0.18 (Fig. 238.2), while for d; > 0.18, block’s velocity is
changing periodically in negative domain. Deterministic
chaos is further corroborated by broadband noise in Fourier
power spectrum and by positive asymptotic value of maxi-
mal Lyapunov exponent (Fig. 238.3).

The positive value of maximal Lyapunov exponent is
further confirmed by using the method of Rosenstein et al.
(1993), shown in Fig. 238.4.
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Fig. 238.4 Maximal Lyapunov exponent for v(¢) in Fig. 238.2a, using
the method of Rosenstein et al. (1993). S(4n) represents the average of
the logarithm of the distance of all nearby trajectories to the reference
trajectory as a function of the relative time An. The results are
determined for 1,000 reference points and neighboring distance
& = 0.005-0.015. The obtained value of maximal Lyapunov exponent
(Amax = 0.005) is of the same order of magnitude, as in Fig. 238.3b

238.4 Conclusion

The performed analysis showed that the most complex
dynamics of motion along the slope is observed for f < 1 (A
—B > 0), meaning that the slip surface is velocity strength-
ening, which is observed in laboratory conditions for clay
and siltstone with low clay fraction (Skempton 1985). In
comparison to the original model (238.1), our analysis
shows that the instability of motion along the slope could
occur even for f < 1 with introduced time delay, while Chau
(1995) observed the appearance of instable motion only for
£ > 1, which is, as already stated, the case that is not detected

S. Kosti¢ et al.

in laboratory conditions (Skempton 1985). Interesting result
is the dual effect of time delay #; on the motion of the block,
which can render the complex dynamics, and, on the other
hand, stabilize the motion of the block, depending on the
value of the control parameter S.
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Oberseminar Nonlinear Dynamics

May 23, 2017

towards
(un)certainty
quantification.

Machine learning is a rapidly developing field that deals with searching for and generating
patterns in data. It is nowadays a very broad field encompassing many tasks and methods.
In my talk, T will give a short overview, rapidly narrowing my focus towards a particular
topic, namely, neural networks and their ability not only to find patterns but also quantify
how certain they are in doing so. If time permits, I will conclude with a discussion of our
joint work with Hannes Stuke on certainty quantification.

Please note that the seminar takes place at 3:15 p.m. at WIAS Berlin, Mohrenstr 39,
in Erhard-Schmidt lecture room, 10117 Berlin.
Tea/coffee will be at 2:45 p.m. at WIAS as well.

May 30, 2017

Einstein
Phillipo Lappicy constraints: a
(Freie Universitét Berlin) dynamical

approach.

The Einstein constraint equations describe the space of initial data for the evolution
equations, dictating how space should curve within spacetime. Under certain assumptions,
the constraints reduce to a scalar quasilinear parabolic equation on the sphere, and
nonlinearity being the prescribed scalar curvature of space. We focus on self-similar
solutions of Schwarzschild type, which describe the space of initial data of certain black
holes, for example.

The first main result gives a detailed study of the axially symmetric solutions, since the
domain is now one dimensional and nodal properties can be used to describe certain
asymptotics of the rescaled self-similar solutions. Such asymptotics describe the possible
metrics arising at an event horizon of a black hole, depending on the metric inside the
horizon. Those are described by Sturm attractors. In particular, we compute an example
for a prescribed scalar curvature.

The second main result states a symmetrization property of certain metrics in the event
horizon, namely, how the symmetry of the spherical domain can influence the symmetry
of solutions.

Please note that the seminar takes place at 3:15 p.m. in the lecture room 3.13,
Hausvogteiplatz 11 A. Please wait at the doorkeeper's Mohrenstrasse 39 (usual
location) to get access to the other building.

June 6, 2017

Cancelled

June 13, 2017

Cancelled

June 20, 2017

Cancelled

Bistability, rate
oscillations and
slow rate

Igor Franovi¢ fluctuations in
(Institute of Physics Belgrade, University of Belgrade) = networks of
noisy neurons
with coupling
delay

http://dynamics.mi.fu-berlin.de/lectures/oberseminar/17SS-oberseminar.php[4/16/2018 5:46:34 PM]




Oberseminar Nonlinear Dynamics

June 27, 2017

Spontaneous activity of cortical neurons is typically characterized as a doubly-stochastic
process, underlying two distinct forms of variability. While the local spike-train variability
is reflected on the fast timescale, the variability associated with much longer timescales
involves macroscopic irregular fluctuations of the firing rate. The latter fluctuations
apparently emerge by coherent switching of neurons between the “up” and “down” states
of membrane potential, and are believed to play important functional roles. In order to
gain qualitative insight into the mechanisms behind such switching phenomena, we
consider a random network of rate-based neurons influenced by external and internal
noise, as well as the coupling delay. The network behavior is analyzed by deriving the
second-order stochastic mean-field model, which describes the network dynamics in terms
of the mean-rate and the associated variance. The mean-field model is used to study the
stability and bifurcations in the thermodynamic limit, as well as the fluctuations due to the
finite-size effect. For the thermodynamic limit, it is established that (i) the network may
exhibit coexistence between two stationary levels in a wide range of parameters, whereby
the two types of noise affect the levels in a fundamentally different fashion, and (ii)
coupling delay may give rise to oscillations of the mean-rate. The slow rate fluctuations
are demonstrated to emerge via two distinct scenarios. In the delay-free case, the leading
mechanism can be seen as noise-induced transitions between two metastable states, quite
reminiscent to fluctuations of a particle in a double-well potential. In the second scenario,
which involves the cooperative action of noise and delay, the fluctuations can be
interpreted as stochastic mixing between two different oscillatory regimes.

Please note that the seminar takes place at 3:15 p.m. at WIAS Berlin, Mohrenstr 39,
in Erhard-Schmidt lecture room, 10117 Berlin.
Tea/coffee will be at 2:45 p.m. at WIAS as well.

July 4, 2017

Compactness
Augusto Visintin and structural
(Universita di Trento) stability of

nonlinear flows

Abstract

Please note that the seminar takes place at 3:15 p.m. at WIAS Berlin, Mohrenstr 39,
in Erhard-Schmidt lecture room, 10117 Berlin.
Tea/coffee will be at 2:45 p.m. at WIAS as well.

July 11, 2017

Cancelled

July 18, 2017

Spiral Waves in
Circular and

Jia-Yuan Dai E}Ill;irllectﬁes

(Freie Universitét Berlin) The Ginzburg-
Landau
Paradigm

We prove the existence of spiral waves for the complex Ginzburg-Landau equation in the
circular and spherical geometries. Instead of applying the shooting method from the
literature, we establish a functional approach and adopt global bifurcation analysis to
solve the spiral wave elliptic equation. Moreover, we prove the existence of two new
patterns: frozen spirals in the circular and spherical geometries and spiral-pairs, that is,
spirals with two tips, in the spherical geometry.

Please note that the seminar takes place at 3:15 p.m. at WIAS Berlin, Mohrenstr 39,
in Erhard-Schmidt lecture room, 10117 Berlin.
Tea/coffee will be at 2:45 p.m. at WIAS as well.
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Matthias Wolfrum <wolfrum@wias-berlin.de= 5316 -,
to me |+

Dear Igor,

| am looking forward to your visit to Berlin next week. | will be on
Monday at WIAS around 9:30.

Do you like to present a talk? we could organize a seminar, if send us a
title and abstract in advance.

Fegards,

Matthias

Igor Franovic <igor franovic@gmail com= = 5516 -
to Matthias |~

Dear Matthias,

| am also looking forward to my visit to WIAS. Thank you very much for inviting me to hold the seminar. My talk will be entitled *Mean-field approach for analysis of collective
dynamics and activation processes in coupled noisy excitable systems”. As far as the date for the seminar is concerned, any date apart from Monday will be fine. Flease let me
know whether it will be an hour-long seminar or a shorter one, so that | can adapt the presentation. The abstract of the talk is attached with this letter.

| will come to WIAS on Monday at 9:30, as you have indicated.

Best regards,
lgor




Dear Professor Geier,

thank you wvery much for the invitation. I will be able to come te the
Inatitute at Adlershof on Thuraday at 11. Naturally, I could prepare a
amall

presentation of say 15-20 minutes, juat to go OVEr 3ome Iecent resultsa.
Please let me know if that would be sufficient.

I am looking forward to meeting yvou in Berlin.

Best regards,
Igor Franovic

On 08 Feb 2015 14:02, alaglphy3sik.hu-berlin.de wrote:
Dear Igor,

I will be have teaching at tueaday and Wendesday. Best day for a
meeting
would be Thursday.

In caae you could come to the Institute of Phyaics at
Berlin-f&dlershof at
11 am, vou could give a samell presentation 2?72

Please respond,

L. Schimansky-Geier
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From <cha-edoffice@aip.org>

Subject Chaos:_Request to Review I m we b ma | |

To <igor.franovic@gmail.com=>
Cc <franovic@ipb.ac.rs>
Date 2018-02-20 06:18

Dear Dr. Franovic,

Would you be willing and available to review the below referenced manuscript, which has been submitted for
possible publication in Chaos: An Interdisciplinary Journal of Nonlinear Science:

Regards and thanks,

Prof. Thomas Peacock
Mechanical Engineering
MIT

ps If you are unable to provide a review via one of the several options below, | would be most grateful if you can
suggest alternative reviewers.

*hKxXx

The manuscript's abstract is:

I would be extremely grateful for your help in providing a review of the manuscript, in terms of its suitability for the
journal, its scientific and technical merit, as well as the quality of its presentation.

If you agree to review this manuscript, | would ask for your comments within four weeks from your acceptance. If
you are not available for the review work, but want to refer it to a graduate student or a postdoc researcher, who is
under your supervision, please click the ACCEPT link below. The instruction email will be sent to you directly, and
you can access the paper from your account in the submission system. After the paper is reviewed, please take the
final responsibility, including proofreading and approving the comments, and uploading the finished review through
your account.

Alternatively, if you want to refer the review assignment to an experienced, highly-qualified postdoc researcher who
is capable of managing the workflow without your supervision, please respond to this email with his/her name and
email address and we will reach out to this person directly.

To view the manuscript and accept or decline the reviewer assignment, please go to the following URL:
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If you have any questions or need more information, feel free to reply to this e-mail.

Thank you for your consideration and support of Chaos: An Interdisciplinary Journal of Nonlinear Science.
Sincerely,

Prof. Thomas Peacock

Editor
Chaos
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manuscript

Subject CONFIDENTIAL: request to review Scientific Reports I m we b ma | |

From <scientificreports@nature.com>
To <franovic@ipb.ac.rs>
Date 2017-08-11 13:45

Dear Dr. Fnanovic,

Some time ago you kindly refereed for us the original version of the manuscript entitled

The manuscript has now been revised in response to the comments provided during review.
We hope you will be willing to look at the revised manuscript — to let us know whether your concerns have been
addressed — in which case we would hope to receive your comments within approximately 10 days. If you would
like to assist us but require a few extra days to review the manuscript please do not hesitate to contact us.

To accept or decline our request, please use the following link:

Many thanks in advance for your help; I look forward to hearing from you.
Best regards,
Serhiy Yanchuk

Editorial Board Member
Scientific Reports

This email has been sent through the Springer Nature Tracking System NY-610A-NPG&MTS
Confidentiality Statement:

This e-mail is confidential and subject to copyright. Any unauthorised use or disclosure of its contents is prohibited.
If you have received this email in error please notify our Manuscript Tracking System Helpdesk team at
http://platformsupport.nature.com .

Details of the confidentiality and pre-publicity policy may be found here http://www.nature.com/authors/policies
/confidentiality.html

Privacy Policy | Update Profile
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From <editorial.office@epletters.net>

subject (D Review request ":B webmail

To <franovic@ipb.ac.rs>
Date 2017-08-01 10:18

- G 5 <5)

Dr. lgor Franovic

Scientific Computing Laboratory, Center for the Study of Complex Systems
Institute of Physics Belgrade

Pregrevica 118

SER - 11080 Belgrade

Mulhouse, 1 August 2017

REF.: (N
]

Dear Dr. Franovic,

Please find attached the above manuscript which has been submitted for publication in EPL.

I am writing on behalf of Professor Juergen Kurths, who is the Co-Editor in charge of this
manuscript. As an expert in the field, you could help us greatly by reviewing this paper and
advise whether this manuscript is suitable for a Letters journal and in particular whether it
is novel enough for EPL.

To ensure a rapid schedule of publication, please send your report within two weeks to the
Editorial Office preferably via our report form located at:

IT you feel that you are not an appropriate referee, or if you do not have time, would you
please suggest alternative referees or, if possible, pass on the file to a colleague
(indicating then his/her name to our secretariat via our on-line form)?

In either case, we kindly ask you to confirm receipt of this message via our on-line form as
soon as possible and to let us know whether you are available to referee the paper.

Your report will be transmitted immediately to the Co-Editor, who will make the final decision.
Please note that although referee reports may be transmitted to the author, these reports
remain anonymous.

We invite you to update your personal data and especially to complete your "Interests® by
clicking on the "Update account® link.

With many thanks for your cooperation.
Yours sincerely
Mr Frederic Burr
Staff Editor

Follow EPL on Twitter @epl_journal

EPL website for authors and referees: https://www.epletters.net
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EPL Editorial Office
European Physical Society
6 rue des Freres Lumiere
F - 68200 Mulhouse

tel/fax: + 33 389 32 94 44 / + 33 389 32 94 49
email: editorial.office@epletters.net
web: https://www.epletters.net
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From Chaos, Solitons & Fractals <csf@elsevier.com=>

Subject  Invitation to review (D “8 webmail

Sender <ees.chaos.0.3410cd.bfedff26@eesmail.elsevier.com=>
To <igor.franovic@gmail.com>, <franovic@ipb.ac.rs>
Date 2015-09-20 04:18

ms. Ref. No.: (D

Title:

Chaos, Solitons & Fractals

Dear Dr. Franovic,

This is an automated email to remind you that there is a reviewer invitation awaiting your response.

To indicate whether you can complete the review, and to stop these reminders being sent, please do the following:

To accept this invitation, please click here:

Agree to Review

To decline this invitation, please click here:

Decline to Review

On Sep 14, 2015, | sent you the abstract below, which was submitted to Chaos, Solitons & Fractals. | would be
most grateful if you could find the time to read this paper and comment on its suitability for publication.

1. Go to this URL: http://ees.elsevier.com/chaos/

2. If you need to retrieve password details, please go to: http://ees.elsevier.com/CHAOS/automail_query.asp.

3. Click [Reviewer Login]

This takes you to the Reviewer Main Menu.

4. Click [New Reviewer Invitations]
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You can access and download a full version of this manuscript as a PDF file. You can also submit your review here
when complete.

If you are unable to review this paper, please suggest alternative referees.

Thank you very much for your time and your assistance.

Yours sincerely,

Ms. Sumantha Alagarsamy

Journal Manager

Chaos, Solitons & Fractals

ABSTRACT:

o o o o R e S S S S e

For further assistance, please visit our customer support site at http://help.elsevier.com/app/answers/list/p/7923.
Here you can search for solutions on a range of topics, find answers to frequently asked questions and learn more
about EES via interactive tutorials. You will also find our 24/7 support contact details should you need any further
assistance from one of our customer support representatives.
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Physics Letters A
From Charles Doering (Physics Letters A) <EviseSupport@elsevier.com>
To <franovic@ipb.ac.rs>

Reply-To (-

Date 2016-11-28 00:59

Ref:
Title:
Journal: Physics Letters A

Corresponding Author:
Co-authors:

Subject Invitation to review manuscript_for journal I m we b ma | |

Dear Dr. Franovic,

I would like to invite you to review the above-referenced manuscript. To maintain our journal's high standards we
need the best reviewers, and given your expertise in this area | would greatly appreciate your contribution.

I hope that this manuscript will be of interest to you. Please use one of the links below to view the manuscript and
accept or decline this invitation.

Click here to access the PDF

Please find the abstract of the manuscript at the end of this email.

If you have any concerns about potential conflicts of interest, please consult the Editor.

If you are willing to review this manuscript, please click on the link below:
Register to accept

If you accept this invitation, | would appreciate your submitting your review within 21 days.

Please submit your review via EVISE® at: http://www.evise.com/evise/faces/pages/navigation
/NavController.jspx?JRNL_ACR=PLA.

If you cannot review this manuscript, please click on the link below. | would also appreciate your suggestions for
alternate reviewers.

Decline

Kindly note that your review assignment is present in the email address (username) in the 'TO' field of this email. If
you have already registered an account in EVISE via a different email address, please let us know before accepting
the invitation and we will re-invite you to your registered email address.

I look forward to receiving your response.
Kind regards,

Charles Doering
Editor
Physics Letters A

Abstract:
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probe can be applied for system with discontinuities.
Free access to ScienceDirect and Scopus

To assist you with reviewing this manuscript it is our pleasure to offer you 30 days of free access to ScienceDirect
and Scopus. Your complimentary access starts from the day you accept this review invitation and will ensure that
you can access ScienceDirect and Scopus both from home and via your institute. Just click on 'Go to Review' and
then on the 'Go to Scopus' link under the Useful links section on the My Review tab or click here for more
information.

Have questions or need assistance?

For more information on the review process, please visit the Reviewer Support site.

For further assistance, please visit our Customer Support site. Here you can search for solutions on a range of
topics, find answers to frequently asked questions, and learn more about EVISE® via interactive tutorials. You can
also talk 24/5 to our customer support team by phone and 24/7 by live chat and email.

Copyright © 2016 Elsevier B.V. | Privacy Policy

Elsevier B.V., Radarweg 29, 1043 NX Amsterdam, The Netherlands, Reg. No. 33156677.
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From Neurocomputing <eesserver@eesmail.elsevier.com>

Subject Neurocomputing Review Request— I m we b ma | |

Sender <eesserver@eesmail.elsevier.com=>
To <franovic@ipb.ac.rs>
Reply-To Neurocomputing <neurocomputing@xs4all.nl>
Date 2018-03-20 11:36

Dear Dr. Franovic,

As editor of Neurocomputing, | would hereby like to ask you the big favor of reviewing the manuscript

The abstract is attached below. You can also view it on https://ees.elsevier.com/neucom/, where you should login
as a Reviewer with

Your username is:_
If you can't remember your password please click the "Send Password" link on the Login page.

Here you can also notify us whether you accept or decline this invitation, view the manuscript once you have
accepted to review, and eventually fill in your comments.

If possible, 1 would welcome receiving your review by 04/17/2018 (mm/dd/yyyy).

To assist you in the reviewing process, | am delighted to offer you full access to Scopus™ for 30 days. With Scopus
you can search for related articles, references and papers by the same author. You may also use Scopus for your
own purposes at any time during the 30-day period. If you already use Scopus at your institute, having this 30 day
full access means that you will also be able to access Scopus from home. Access instructions will follow once you

have accepted this invitation to review

*Scopus is the world's largest abstract and citation database of research information and quality internet sources.
Your help as an expert on neural networks is highly appreciated!
Kind regards,

Professor Zidong Wang
Editor in Chief

Reviewer Guidelines are now available to help you with your review

Please note: Reviews are subject to a confidentiality policy,
http://service.elsevier.com/app/answers/detail/a_id/14156/supporthub/publishing/
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From <editorial@copernicus.org>

Subject npg-— request for review Im we b ma | |

To <franovic@ipb.ac.rs>
Date 2017-12-16 14:52

Dear lgor Franovic,

You have been nominated by the Editor Richard Gloaguen to act as a Referee for the following
manuscript:

Journal: Nonlinear Processes in Geophysics (NPG)
Title:

R
Author (5) : (N
GRS

MS No.:
MS Type: Research article

The manuscript is available as discussion paper in NPGD, the scientific discussion forum of
NPe: (N = kindly ask you to
consider whether you can support the review process. Your contribution would be very much
appreciated. Further information and the form to accept or decline are available at:

In any case, we kindly ask you to inform us at your earliest convenience but no later than 24
Dec 2017 if you can review the manuscript. In case you accept, you will have sufficient time to
submit your report.

Detailed information on the general review process can be found at: https://www.nonlinear-
processes-in-geophysics.net/peer review/interactive review process.html

Thank you very much in advance for your cooperation. In case any questions arise, please
contact me.

Kind regards,

Natascha Topfer
Copernicus Publications
Editorial Support
editorial@copernicus.org

on behalf of the NPG Editorial Board
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Subject Request for review - WAMOT_ m we b ma | |
From Andrew Norris <eesserver@eesmail.elsevier.com> I
Sender <eesserver@eesmail.elsevier.com=>
To <franovic@ipb.ac.rs>
Reply-To Andrew Norris <norris@rutgers.edu=>

Date 2017-04-18 14:33

Ms. Ref. No.: WAMOT (D
Title: (N

Wave Motion
Dear Dr. Franovic,

I would be grateful if you would agree to review the above-mentioned manuscript that has been
submitted for publication in Wave Motion. Thank you very much in advance!

The abstract is placed below. To view the complete article, please click on:

IT you are willing to review this manuscript, please click on the link below:

IT you are NOT able to review this manuscript, please click on the link below. We would
appreciate receiving suggestions for alternative reviewersf)

Alternatively, you may also register your response by accessing the Elsevier Editorial System
for Wave Motion as a REVIEWER using the logon credentials below:
https://ees.elsevier.com/wamot/

IT you need to retrieve password details, please go to: http://ees.elsevier.com/wamot
/automail query.asp

IT you accept this invitation, 1 would be very grateful if you would return your review within
25 days.

You may submit your comments online at the above URL. There you will find spaces for
confidential comments to the editor, comments for the author and a report form to be completed.

As a reviewer you are entitled to complimentary access to Scopus and ScienceDirect for 30 days.
Full instructions and details will be provided upon accepting this invitation to review.

In addition to accessing our subscriber content, you can also use our Open Access content.
Read more about Open Access here: http://www.elsevier.com/openaccess

Upon submission of your review report to the system, you will get access to your personalized
Elsevier reviews profile page as well as the possibility of creating a public page listing your
reviews across all publishers in just a few steps! See
http://www.reviewerrecognition.elsevier.com and http://www.reviewerpage.com for more
information.

With kind regards,
Kwok W Chow, PhD
Editorial Board Member
Wave Motion

Reviewer Guidelines are now available to help you with your review:

http://www.elsevier.com/wps/find/reviewershome.reviewers/reviewersguidelines

ABSTRACT:
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For further assistance, please visit our customer support site at http://help.elsevier.com
/app/answers/list/p/7923. Here you can search for solutions on a range of topics, find answers
to frequently asked questions and learn more about EES via interactive tutorials. You will also
find our 24/7 support contact details should you need any further assistance from one of our
customer support representatives

Please note: Reviews are subject to a confidentiality policy,
http://service.elsevier.com/app/answers/detail/a_i1d/14156/supporthub/publishing/
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Neuronal Ensembles Induced by Noise and Interaction Delays

By: Franovic, Igor; Todorovic, Kristina; Vasovic, Nebojsa; et al.
PHYSICAL REVIEW LETTERS Volume: 108 Issue: 9  Article Number: 094101
Published: MAR 12012

Activation process in excitable systems with multiple noise sources: One
and two interacting units

By: Franovic, Igor; Todorovic, Kristina; Perc, Matjaz; et al.
PHYSICAL REVIEW E Volume: 92 Issue: 6 Article Number: 062911 Published: DEC
14 2015
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14 2015
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312013

Friction memory effect in complex dynamics of earthquake model

By: Kostic, Srdan; Franovic, Igor; Todorovic, Kristina; et al.
NONLINEAR DYNAMICS Volume: 73 Issue: 3 Pages: 1933-1943 Published: AUG
2013

Triggered dynamics in a model of different fault creep regimes

By: Kostic, Srdan; Franovic, Igor; Perc, Matjaz; et al.
SCIENTIFIC REPORTS Volume: 4  Article Number: 5401 Published: JUN 23 2014

Cluster synchronization of spiking induced by noise and interaction
delays in homogenous neuronal ensembles

By: Franovic, Igor; Todorovic, Kristina; Vasovic, Nebojsa; et al.
CHAOS Volume: 22 Issue: 3 Article Number: 033147 Published: SEP 2012
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	 мултистабилност и споре стохастичке флуктуације средње активности на комплексним неуронским мрежама
	 динамика мотива неурона са шумом и кашњењем у интеракцијама
	 патерни пропагације синхронизоване активности у мезоскопским неуронским мрежама
	 примена теорије нелинеарне динамике у интердисциплинарним истраживањима
	 неуређене конфигурације кинетичког Изинговог модела на комплексним мрежама
	4.1      Само-организација у системима спрегнутих ексцитабилних јединица под
	утицајем шума и кашњења у интеракцијама
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