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Hay4nom Behy HucruryTa 3a pusuky y Beorpaay

IIpeamer: MuuLbeme pykoBoanona Aabopatopuje o n3dopy ap Mapuje Mutposuh
Hankyn0B y 3Bame Hay4HH caBeTHHK

Jp Mapuja Mutposuh [lanky:os je 3anociena y JlaGopatopuju 3a npumeHy padynapa y
HaylH, y OKBMpY HalMOHaTHOr LeHTpa M3y3eTHUX BPEIHOCTH 33 U3YUaBAME KOMITIEKCHHX
cuctemMa Mueruryta 3a dusuky y Beorpany. V uerpaskuBaukom pany 6aBu ce Temama
BC3aHMM 32 NPOYYABaE KOMIUICKCHUX Mpeska U MOJEIHPara COLM0-eKOHOMCKIX CHCTEMA.
C oG3upom 1a nenymasa cee npessulieHe yciose y cknajay ca lIpaBMIHUKOM O CTHLAKY
MCTPKMBAYKUX M HAYYHHX 3Baka MHHMCTApCTBAa Hayke, TEeXHOJOLINKOT pa3Boja M
MHOBALMja, cariacaH caM Ca MOKPEeTameM MOCTYIKA 3a u3dop ap Mapuje Murposuh
JlaHKY OB Y 3Bare HAYYHM CABETHHK.

3a cactas KomucHje 3a 1360p ap Mapuje Mutposuh JlaHKy /OB y 3Bakhe HAayUHW CABETHHK
NnpeanaKem:

(1) 1p AuTyn banax, nayunu caernuk, MHeTuTyT 32 duisnky y beorpany
(2) ap Anexcanaap benuh, Hayunu caseTHuk, U HCTUTYT 3a Gu3uKy y beorpamy
(3

) Ap Mapuja Pawajcku, penoBHH mpodecop Enextpotexuuykor akynrera
Yuusepsurera y Beorpasy

ATy

ap AHTYH Bamax
Hay4HU CaBETHUK
Pykosoannan JlaGoparopuje 3a NPUMEHY payyHapa y HayLH




BUOTI'PA®CKUA 1 CTPYUHU ITIOJAIIN O KAHIUJATY

Mapuja Murtposuh [laHkynoB (meBojauko MutpoBuh) je pofjeHa 1981. rogune y Thymnpuju, roe je
3aBpllM/Ia OCHOBHY LiuKoay. I'vMmHasujy y hynpuju je 3aspumia 2000. rogrHe HakOH vera je ynucasna
ocHOBHe cryiuje Ha ®usnukom dakyntery Yausep3utera y beorpagy, cmep Teopujcka u
ekcriepuMeHTanMHa ¢usvka. Juriomupana je 2005. rouHe ca MpocevyHoM otieHoM 9.78. [TUTioMcKy paf,
ToJ, Ha3uBOM Agcopiiyuja u pacitie3awe yCMepeHux CAyudjHUX Kpeillara ypajuina je mof pyKOBOJCTBOM
nipod. ap Cynuue EnesoBuh-Xayuh. HakoH ocHoBHEX cTyzauja, 2005. roguHe ymycasna je Marucrapcke
cryquje Ha @usmukoMm ¢dakynTeTy YHuBep3utera y beorpazay, cMep ®usmka KOH/I€H30BaHOI CTarba
Marepuje. Marucrapcke cTyauje je 3aBpuiwia ca IpoceyHoMm oueHom 10.00, u jyna 2010. rogune
onbpaHuia MarucTapcky paf mog Ha3suBoM Hanaoicere oiliescurbeHux UogciupyKilypa y HeKUM peanHum
u Komiljyiuepcku leHepucaHum mpexcama. Pap je ypahen nog pykoBozactBoM npod. ap bocumke Taguh.
Hokropar moj, Ha3uBoM Cilpykillypad U guUHAMUKA exXHO-COYUjaaHuX mpedxca ofbpaHuia je y MapTy
2012. romuHe 1iof, pykoBozcTBoM ipod. Ap bocubke Taguh. HakoH 3aBpiiieHUX JOKTOPCKUX CTyAHja, Y
neprogy of ampuia 2012. ropuHe mo ¢ebpyapa 2014. ropuHe, 1p Mapuja MutpoBuh [JaHKy/0B je
pajusia Kao MOCTOKTOPCKYU UCTpakuBad y rpynu npod. np Canra @opryHara Ha AanTo YHUBEP3UTETY
y PUHCKO].

Op kpaja 2005. roguxe g0 Mapra 2009. roguHe ap MwutpoBuh [laHKysoB je Ousa aHrakoBaHa Kao
WCTpa)KuBay TPUTIPaBHUK y Jlaboparopujy 3a TpUMeHy pauyHapa y Hayuu WHcTutyTa 3a QU3HKY y
Beorpaay Ha ripojekty Mogeaupare u cumynayuje caodxceHux puauukux cucitiemd, udju je pyKoBOZAM/IaL]
6uo np Anekcangiap benuh. Tokom oBor neprozia yuectBoBasa je y mpojektuma CX-CMCS (EY IlenTap
W3BPCHOCTH 3a HYMEpPHUKO MoOfenupame KOMIUIeKCHUX cucrema), o 2006. mo 2009. rogune, u
OusaTepa/THOM CPIICKO-CTIoBeHaukoM rpojekty BU-PC/08-09-047, Tokom 2008. roause. bua je penoBHu
yuecHHK, Kpo3 KoH(epeHMje U kpatke HayuHe muchje, COST akuuja P-10 Physics of risk, MP0801
Physics of Competition and Conflicts, TD1210 KnowEscape - Analyzing the dynamics of information
and knowledge landscapes, a 6una je u unan meHapMeHT Komutera COST akuumje TU1305 Social
Networks and Travel Behaviour. Op mapta 2009. rogause go anpuia 2012. roauHe 6uma je 3armocsieHa
Kao Mmagu uctpaxkuBad Ha Opceky 3a TeopujcKy ¢usuky MHctutyta Joxked Credan y JbyOsbaHy,
CnoBenuja. TokoM Tor mepuozia Oula je aHrakoBaHa Ha eBpoOrickoM rpojekty FP7 Cyberemotions -
Collective emotions in cyberspace. Y nepuopny oz anpuia 2012. roguxe go debpyapa 2014. roaune 6uia
je 3amocsiena Ha OpceKy 3a OGHOMEMIIMHCKM WUHXKEHEPUHT M KOMITjyTepcke Hayke, IITkosie 3a HayKy
Aanto YnuBep3urera y ®uHckoj. Of mapra 2014. roguHe 3arnocieHa je y Jlaboparopuju 3a NpUMeHy
pauyHapa y Haylud y OKBHUpY LleHTpa WM3y3eTHMX BPeJHOCTM 3a H3yuaBalkhe KOMIIEKCHUX CHCTeMa
WHctuTyTa 3a Qusuky y beorpagy, rae je paavia Ha HaLMOHAIHOM TIpOjeKTy Mogeaupare u Hymepuuke
cumynayuje caodxceHux euwevecitiuuHux cuciiema (OH 171017) kao pykoBoAwsal] TOTIIPOjeKTa
Mopenupame KOMIUIEKCHUX He/MHeapHUX [AWHAMUUKUX CUcTeMa. busia je yuecHWK Ha TpOjekTy
Artificial Intelligence Theoretical Foundations for Advanced Spatio-Temporal Modelling of Data and
Processes xoju je duHaHcupao ®@oHj 3a HayKy Peny6mvke Cpbuje. Tokom nepuoga oz 2018. no 2022.
rofvuHe pyKoojunia je motnpojektoM Clupykillypa U gUHAMUKA COYUO-eKOHOMCKUX CuciieMa y OKBUDY
HarmoHanHor 1jeHTpa u3y3eTHUX BpeHOCTU LleHTap 3a n3yuaBame KOMITJIEKCHUX CHCTeMa.

Mapra 2018. roguse Ap MuTtposuh [IaHKY/OB je 1ocTaB/beHa 3a PyAKOBOAMOLA MIHOBaL[MOHOT LieHTpa
NHucruTyTa 3a ¢u3uky y beorpany. Y MHoBalMoOHOM 1IeHTPY aKTUBHO paZil Ha MOC/I0BHMMa TpaHcdepa
TEXHOJIOTHje W 3alllTUTe HWHTeJIeKTya/He CBOjuHe. Y OKBUpPY VMHOBAL[MOHOr LieHTpa pYyKOBOAW/IA je
nipojektuMa B-Lock: The first Physical Access Control System with uncopiable keys y okBUpy nporpama
Capazma Hayke u mipuBpesie DoHja 3a WHOBAIMOHY JenatHocT Pemnyb6nvke CpOuje W MpojeKTom
Miniaturization of Teslagram® reader for applications in secure tracking y okBupy nporpama TpaHcdep
TexHosorvja DoHzA 3a MHOBALMOHY AenaTHOCT Penybiuke Cpb6uje. Busa je aHrakoBaHa Kao y4eCHHK
Ha tipojekty Upscaling Teslagram technology based on variable and complex biological structures for
security printing koju je ¢uHaHcupaH op ctpaHe MHoBaimoHor ¢orHga Cpbuje y okBupy IIporpama
capajme Hayke W TipuBpefie. TpeHyTHO je wucrpen WHcTtuTyTa 3a Qus3mky y beorpagy pykoBoau
nipojektom Platform for Remote development of Autonomous Driving algorithms in realistic environment
— READ 'y oksupy nporpama Capafitba Hayke U ripuBpezie ©oH/ja 32 MTHOBAL[MOHY ZiesiaTHOCT PertyOiike
Cpouije.



I'maBHa Tema UcTpakuBama Ap Murposuh [IaHKY/OB je puMeHa MeTo[a CTaTUCTHYKe (DU3UKe U TeopHje
KOMIIEKCHUX Mpe)Ka Ha HU3ydaBame KOJEeKTHBHE [WHAMHUKE Das3IUuMTUX KOMIUIEKCHUX CHUCTeMa, Ca
NMoceOHUM aKIIEHTOM Ha KOJeKTHBHe (eHOMeHe y coljasHuM cuctemuMa. Koaytop je 28 HayuHe
nybnvkanyje, o7 Kojux cy 24 obGjaB/beHe y MeljyHapoAHNM UacOMMCHMa, YeTHUPH TIOI/IaB/ba y KEbUTaMa,
jemHor mareHTa perucrpoBaHor y PemyOmuim Cpbuju. ITosioBHHa HWeHHX pajioBa je objaBbeHa y
M3y3eTHUM 4YacorMcuMa Kao mro cy Nature, Nature Communications, Scientific Reports, Royal Society
Interface, EPJ Data Science u gpyru. JoOuTHUK je [opuiimbe Harpazie 3a HayuyH! JOTIPUHOC MIHCTHUTYTa
3a ¢usuky y beorpagy 2017. rogune, Kao v 'oguiiime Harpaze 3a ¢puHaHCH]CKU gonpuHoc UHCTUTyTa 38
¢msuKy y Beorpazny 2019. rogune. Y neprogy oz 2019. o 2021. roauHe 6una je ctuneHucTa JaraHcke
donparje UTO. Vima mIMpoKy HayuHy capafiiby ca rpynama u3 CioBenuje, Utanuje, Hauje, M3paena
1 PUHCKe.

buna je mentop np Jenenu Cvwbanuh Ha JoKTOpckuM cTyaujama. [Ip Cmusbanuh je Te3y Analysis of
Properties of Complex Networks with Discrete Dynamics opbpanuna 2017. roguHe Ha
EnextporexHuukom ¢akynreTy YHuBepsutetra y beorpagy. MeHTOp je Ha JOKTODPCKHAM CTyzujama
crygeHnTiMa Anu Bpanuh, [apju LlBetkoBuh, u Hukomu Crymapy Ha ®u3uukoMm ¢akynTeTy
YuuBep3uteta y beorpasy. buna je mMeHTOp 3a MacTtep Te3e cTygeHTMMa [lapju LlBetkoBuh, Hukomm
Crynapy u Januiu boxxun Ha ®usnukom dakyntety YHuBepsutera y beorpagy. [IpesaBau je Ha Bulie
rnpeAMeTa Ha WHTEpAUCLMIUVIMHADHMM MacTep Iporpamuma YHuBep3uTeTa y beorpagy, PauyHapu y
JpylITeHUM HaykaMa W HaripesHa aHa/u3a Tojiataka, Ha CPIICKOM U eHITIecKoM je3uky. [p Mwutposuh
laHKy/IOB je uWjaH TNpOrpaMCKUX KomuTera Beher Opoja Bopehux meljyHapopHux KoHGepeHIMja W3
obnacti koMmIIeKCHUX cucteMa. [IpescraBHuK je MHcTHTYyTa 3a OM3uKy y Beorpagy y HarmonanHom
KOOD/IMHAIIMOHOM TeJy 3a CIipedyaBarke IIMpera Opy)Kja 3a MacoBHO YyHUINTere Brane PemnyGrvike
Cpbuije.



2 TIIPEITIE] HAYUYHE AKTUBHOCTHA

IOp Mutposuh /[laHKynoB ce 6aBM eMITMPHjCKOM aHa/lM30M U TEOPUjCKUM MOJe/ioBabeM CTPYKType U
JWHAMUKe KOMIUIEKCHUX CHCTeMHMMa, Ca aKLIEHTOM Ha COLIMO-eKOHOMCKe cucteMe. MHTeparyjyhu 6uosnomku
Y XeMHjCKA CHUCTEeMH, HEYDOHCKe MpeXke, COLMja/iHe MHTepakuuje, nHTepHeT 1 World Wide Web, cy camo
HeKHd o7 INprMepa KOMIUIEKCHMX CHCTeMa KOju ce cacroje of Bequkor Opoja MeljycoOHO moBe3aHMX
JUHAMUUKYX jeMHHMLA. 3a OBe CUCTeMe je KapaKTepUCTUUYHO KOJeKTHBHO KOMIIJIEKCHO TOHAlllamke Koje
HacTaje Kao Toc/eAuLa HHTepaklyja n3Melly KOHCTUTyeHaTa CMCTeMa M Koje ce He MO)Ke NpeJBHUeTH CaMo
Ha OCHOBY IOHAalllaka HeroBUX IojelMHauyHKX Je/loBa. JeZlaH off LiybeBa HayKe KOMIUIEKCHHUX CHCTeMa je fia
objacHM Kako jeHOCTaBHe MHTepaklivje u3Mel)y BeqMKor Opoja KOMIIOHEHTH CHCTeMa MOTY fia pesyiTyjy y
OpPraHM30BaHO Y aJalTUBHO TOHallawke. M3 TUX passora, pa3Boj KBaHTUTaTUBHUX METOZA 3a U3yyaBame U
ONMC TI0jaBHOT, CaMO-OPTrHU30BaHOr MOHAllaka, je jefaH Of, Haj3HayajHUjux 3ajaraka. [IpBu mpuctyn y
u3yyJaBamy IV100aHUX KOJIEKTUBHUX O0COOMHA OBAaKBHUX CHCTEMa je HhMXOBO Mallkpame Ha Mpeske, rpadose,
YMjd YBOPOBU TIPe/CTaB/bajy AWHAMUYKE jeMHUIIe, JOK JIMHKOBU perpe3eHTyjy MHTepKuuje u3Mel)y mux.
CTpyKTypHe U JMHaMHYKe 0COOMHE OBHMX MpeXa Cy BpPJO OIMCKO TIOBe3aHe Ca JUHAMUKOM W (DYHKIHjoM
cucTeMa Koje mpefcTaB/bajy. VI3 oBMX pasjora Teopuja KOMIUIEKCHUX MpeXXa je Off Be/MKOI 3Hauaja 3a
U3yuyaBame KOMILUIEKCHUX AMHAaMMUKUX cucTeMa. [Ipyru mpucTyn je ¢u3MKa KOMIUIEKCHMX CHCTeMa Koja
KOPUCTM MeTo[e CTaTUCTHuUKe (U3MKe 3a H3yyaBambe KOMILIEKCHEe [AVHAMUKe. YTPKOC pa3IMuMTOCTU
KOMIUIEKCHHUX CHCTeMa, HayKa T10/1a3y 0f, TIPeTIIOCTaBKe /ia je AMHMHKA KOMITJIeKCHUX CHCTeMa 3aCHOBaHa Ha
YVHMBEP3a/IHUM TPUHLMIMA KOju MOTY OWTH KopuitheHU 3a ONUCHBambe pa3nuuuThX 1pobiemMa, of ursrke
YecTHIIa Ma /10 eKOHOMHMje ApyiuTBa. [IpeHoc pe3ynTara u nzieja u3Melly JujameTpasHO CyNpPOTHUX 00/1aCTH
JIOBOZIM 10 BeOMa Ba)KHMX HOBMX pe3ysiTara, Oos/ber pasymeBara [JUHAMHUKe U CTPYKType KOMIUIEKCHUX
cucTeMa U KOMILIEKCHOCTH YOIIUTe. Y CBOM [J0CaJallllbeM UCTPaKUBAUKOM pafy, Ap Mutposuh [JaHKys0B
ce 6aBM/Ia pa3BojeM KBaHTUTAaTUBHUX MeTO/la M U3y4YaBambeM JUHAMHKe U CTPYKTYPe KOMITIEKCHHUX CHCTeMa,
TIPBEHCTBEHO TEXHO-COLMja/THUX, COL[MjaTHUX M OMOJIOIIKUX CUCTeMa, Kao M pa3BHjambeM KBaHTUTAaTUBHHUX
MeTOo/ia 32 M3yuaBame U ONKC CTPYKType KOMILJIeKCHUX Mpeska. Ilopes Tora, akTHBHA je U y pasBojy MeTozja
3a Mepeme 1 1aboparopujckux ypehaja.

Bben ucTpakrBauky paf ce MOKe rpymnucary y ciefehe rnoguenvue:

- CTPYKTypa U AWHAaMUKa KOMILJIEKCHUX MPE»Ka,

- CTPYKTypa U AMHaMUKa KOJIeKTUBHHX eMOL1ja Y TeXHO-COLMja/THUM MpesKaMma,

- KBAHTUTAaTUBHO TPOyYaBambe 3Haka 1 MOBepera Kao KOJIEKTUBHUX (heHOMeHa Y KOMITTIEKCHUM CUCTEMUMA,
- CTPYKTypa U AWHAMUKA COLMjaTHAX IPyTia ca AUCKPETHOM JUHAMHUKOM,

- yHUBep3a/H1 00paciy 1 Mpe/IMKIMja KOJIEKTUBHOT MTOHAIakha Y COLIMjaTHUM CUCTEMUMA,

- IpUMeHa TeopHje KOMIUIEKCHUX Mpeyka Ha OHOJIolIIKe, coLlvjaiHe M eKOHOMCKe CHCTeMe,

- TPeTMaHH Liey/I03HUX (PUIMOBA TJIa3MOM,

- pa3Boj TO/IeCHBOT MeXaHK3Ma JIabopaTopHjCcKe Mellaule.

Y HapeJHUM MoZiceKIjama Cy NprKa3aTy IJIaBHYA HayuHH pe3y/ITaT [o01jeHr y OKBUPY OBUX TeMa.
2.1 CTpyKTypa KOMILJIEKCHHUX MpeKa

CTpykTypa KOMILJIEKCHE MpeKe yCKO je TiOBe3aHa Cca WM 3aBUCH Off AWHAaMHUKe KOMILJIEKCHOT CHUCTeMa
perpe3eHTOBaHOI TOM MpexkoM. W3 Tux passora, pa3Boj Mepa, MeTOZa M ajropyMrama 3a KBAaHTUTaTUHO
OIMCHBam-e CTPYKTYype KOMITJIEKCHUX MpPEesKa je 0f] B&XXKHOCTH Y U3yuaBawy JAVHaMUKe KOMITJIEKCHUX CHCTeMa.
Kao pokropang, Ap MutpoBuh [laHKynoB ce 0OaBWia pa3BojeM MeTofla M ajropuTaMa 3a HaJlaKere
3ajeflHULIa, ME30CKOIICKWX CTPYKTypa, y OWHAapHUM W OTeXWH-eHUM KOMIUIEKCHMM Mpexama. [IpBo je
pasBusa MeTo/, KOju KOPUCTH METO/ie MeIlIOBUTHX MOZesa U eKCIeKTalMOHO-MaKCUMU3aLMOHOT aropuTMa
3a HajakKeme OTEeXHEeHUX TOJCTPYKTypa Y YCMepeHHMM W HeyCMepeHHM Mpexama. Metos 6asupaH Ha
MaKCHMH3allijy TeHepar30BaHe BePOJOCTOjHOCTH je TeCTUpaH Ha reHepHCaHUM OTeKHUEeHUM Mpekama U
3a HaJlaJKere TI0ZICTPYKTypa Y MPeKH F'eHCKUX eKCIIpecHja KBacLia.

Wcrurana je 3aBUCHOCT TOMOJIOLIKAX OCOOMHA KOMIUIEKCHE MpeXKe, ca jeJjHe CTpaHe, W CIIeKTPaTHUX
ocobrHa Marpuile TMOBe3aHOCTH W HOpMasM30BaHOr JlamyacujaHa, ca Apyre. 3aTUM je Ha OCHOBY OBHX
pe3ysiTata pa3BHU/ia MeTOZ 3a HaJaKeme Me30CKOTICKMX CTPYKTYpa Y OTeKHI-eHUM M OMHApHUM Mpejkama.
EdurkacHoCT M TauHOCT MeToja je TecTMpaH Ha Mpekama foOujeHMM U3 Mogena scale-free mpexa ca



KOHTPOJIUCaHMM OpojeM 3ajefHuLa ¥ roBe3aHoIhy u3mMel)y u yHyTap mux. OBaj MeToZ je 3aTUM BHIIIE TTyTa
uckopulllheH 3a Hajakewe 3aje[HULA Y Pa3/IMYUTUM TeXHO-COLMjalHUM Mpexxama. Kopuiihewmem meroza
dk-cepuje, 3ajenHo ca Kosierama, ycIiesa je ja Ha KOH3UCTeHTaH HaulH KBaHTU(YKYje CTeleH C/Iy4ajHOCTH y
KOMIUIEKCHUM Mpexkama. KacHuje je mcTM MeTof MpolIvpuia M Ha MYITUIUIEKC Mpexke. ITokaszana je fa
BehMHY JI0Ka/THUX, Me30CKOTICKUX U TVI00ATHUX TOTIOJIOIIKMX KapAKTePUCTHKA PeayHUX KOMITJIEKCHUX Mpeska
je Mmoryhe pemnpogykoBatu dk-ciayyajHuMm rpagoBHMMa KOju KMMajy MCTY Cpefilby II0BE3aHOCT, CTelleHy
pacrofieny, cTereH-CcTeTieH Kopenalyje, Cpe/ilby BPeAHOCT U 3aBUCHOCT KOe(ULIMjeHT TpyIrcarkha off CTereHa
YyBOpa Kao peasHa Mpexka. OBHU pe3yaTaTy yKa3yjy Ha To /ia je Opoj 3Ha4ajHUX M HE3aBUCHUX TOTIOJIOIIKHX
ocobMHa y MpeXd peslaTMBHO Maild, W [ia je pa3yMeBame HHUXOBOI HacTaHKa /IOBOJBHO Jla Ce pasyMe
eBOJIyLi1ja Mpexe.

AHanuv3upana je yTulaj pas/JIMUUTUX CHMCHa/la pacTa Ha CTPYKTYpPy KOMILJIEKCHE Mpeske. 3ajeJHO ca CBOjOM
capaJiHMLIOM, TIOKas3asa je /la 0cobuMHe CMrHaja pacTa, Kao LITO Cy MyJATH(PaKTaJIHOCT U Mep3UCTeHTHOCT,
yTUUy Ha CTPYKTYpPY KOMIUIEKCHMX Mpeska Koje Cy reHepucaHe MOZeIOM Mpeka ca HOJOBHMa KOjU CTape.
Ucrutana je criekTpasHe ocoOMHEe XUIepOOTMYHMX KOMIUIEKCHHX Mpeka. XurepOoiryHe KOMIUIEKCHe
MpeXKe C/Iy)Ke 3a MOZielpame KOooIlepaTUBHUX CaMO-CK/IOIUBUBHX HaHOMaTepHjaja ca CTpyKTypama BHUIller
pefa. 3ajefHO ca capa/iHMLIMMa M3yuaBasa je TOIOJOLIKe 0coOMHe OBUX rpacoBa M Kako OHe 3aBHCE Of
OCHOBHOT T'PaJIMBHOT ejileMeHTa OMMCaHOT K/IMKOM, Kao U adMHUTEeTa IpaiMBHUX ejleMeHaTa jefHOT Tpema
Ipyrom. AHanusupana je CrieKTpajHy AWMeH3Hjy oBHX rpadoBa U MoKasaia Ja MCTa 3aBUCH Off BelUYhHe
rpaJIuBHOT efieMeHTa U adunHuTera. Jlasbe, aHanM3a CrieKTpa HOpMasirM3oBaHOT JlaryiacvjaHa Tokasana je Ja
MaKo Cy OBe Mpexe xurepboymuHe, ca xurepbosmuHomihy 1, HHXOBa CTPYKTypa 3aBUCH Off BeTMUMHE
IPaJMBHOT e/leMeHTa ¥ BHUX0BoT Meljyco6Hor aduHUTeTA.

HajBa>xauju pajjoBu y 0B0j 1oJ00/1acTHl Cy

1. Growth signals determine the topology of evolving networks
A. Vrani¢ and M. Mitrevi¢ Dankulov
J. Stat. Mech.: Theory Exp. 2021, 013405 (2021)

2. Spectral properties of hyperbolic nanonetworks with tunable aggregation of simplexes
M. Mitrovic¢ Dankulov, B. Tadi¢, and R. Melnik
Phys. Rev. E 100, 012309 (2019)

3. Classifying Networks with dk-Series
M. Mitrovic¢ Dankulov, G. Caldarelli, S. Fortunato, and D. Krioukov
Multiplex and Multilevel Networks, Oxford University Press, 2018

4. Quantifying Randomness in Real Networks

C. Orsini, M. Mitrovi¢ Dankulov, P. Colomer-de-Simon, A. Jamakovic, P. Mahadevan, A. Vahdat, K. E.
Bassler, Z. Toroczkai, M. Boguna, G. Caldarelli, S. Fortunato, and D. Krioukov

Nat. Commun. 6, 8627 (2015)

5. Spectral and dynamical properties in classes of sparse networks with mesoscopic inhomogeneities
M. Mitrovi¢ and B. Tadi¢
Phys. Rev. E 80, 026123 (2009)

6. Search of weighted subgraphs on complex networks with maximum likelihood methods
M. Mitrovi¢ and B. Tadi¢
LNCS 5102, 551 (2008)

2.2 CTpyKTypa H AMHAMHKA KOJIEKTHBHUX €MOIja Y TeXHO-COLIja/THUM Mpe)Kkama

Kao pokropans, ap Mapuja Murposuh [JaHKy/i0B ce y OKBUPY OBe TeMe OaBu/ia MpoyYaBakbeM eMOTHBHUX
KOJIEKTMBHUX CTakha Y TEXHO-COIMja/IHUM Mpexama. HbeH K/byuHU AOIIPUHOC y OBOj 00JIaCcTH je pas3Boj
KBaHTHTAaTUBHUX MeTO/a, 6a3upaHUX Ha MeToflaMa M ajiaTKama TeopHje KOMIUIEKCHUX MPEXKa U CTaTUCTHUKE
(hu3smKe, 3a U3ydaBame TEXHO-COIMjaTHUX CHCTEMA UHja Cy IMHAMUKA U CTPYKTypa OOJMKOBaHE eMOI[djaMa.



ManvpameM TojjaTaka M3 OBAaKBUX CHCTeMa Ha OWIapTUTHe MpeXke M aHaIu30M HUXOBe CTYpPKType U
CTPYKTYpe HHXOBUX TIpOjeKlidja TOKasaja je Ja ce KOJIeKTHBHAa eMOTHBHA CTama MaHH(ecTyjy Kpo3
tdhopMupame 3ajefHul]a, IPyMa jako MOBe3aHMX uiaHOBa. AHa/lu3a AWHaMUKe T0jeIMHAauHUX Ipylia yKas3ania
je Ha pasnMuMTe MexaHW3Me KOjU [I0BOJE /10 HUXOBOI (OpMHUpama: eMolje WMajy IVIaBHY Y/OTy Y
(hopmupamy 3ajemHUIIA KaJla Cy Y TTUTalkYy jako TOIMy/lapHe TeMe, 10K AVMHAMUKY Ha HeTloIyJpPHUM TeMama
yCJIOB/baBajy MoOjeflMHaYHa WHTepecOBaka 4jaHOBa cucTeMa. [lokasasna je ¥ Ja TolapuUTeT emoLluja Koje
rpeoBsial}yjy y cUCTeMy 3aBUCH OJi H-eTOBOT' THIIA: Y COL[MjaTHUM CHCTeMHMa, Kao 1to cy MySpace u IRC
KaHa/¥, TI03UTUBHE eMOLMje MMajy BaXXKHY VJIOTY Y JAWHAMMLM CUCTEMA, JOK y cuctemuMa cinuHrM BBC
Bnory i Digg Beb cajTy HeratuBHe eMoLjje Cy YC/OB/baBajy HACTaHaK M OICTaHaK 3ajeHULE.
KBaHTUTaTMBHOM aHa/M30M BPeMEHCKUX CepHja M3 pa3TMuMTHX TeXHO-COLMja/IHuX CUCTeMa ToKasasa je Ja
je AMHaMMKa OBAaKBM CHCTeMH KapaKTepHCaHW JiaBUHama, udja AUCTpUOyLMja BeJMUYMHA TPAaTH CTelleHr
3aKOH, U Jyro-ZOMeTHUM BpPEMEHCKHUM Kopesanvjama. OBO yKa3yjy Ha TO Jla Ce OBakBU CUCTEMM Hasasze y
CaMo-0praHrW30BaHOM KPUTUYHOM CTamy. [la 6u JeT/baHuje WCTMTana HaCTaHAK eMOTUBHHMX KOJIEKTUBHHMX
CTamka, Ka0 M HHXOBY 3aBUCHOCT Of CTPYKType MpeXe W OCTa/JMX MapameTapa y CUCTeMy (Ha NpuMmep
rapaMeTap [JucCeMHHallMje eMoLivja), pa3BW/a je [Ba TeOpHjCKa MoOJesa KOJeKTHBHe [JUHAMUKe: MOZes
henujckux ayTomara Ha MKCHpaHOj MpeXyu U MOJie/l eMOTUBHUX areHaTa Ha MpekKu Koja eBosiyupa. Mogen
henujckux aytomara je omoryhvo Ja ce MCIMTa HacTaHaK CaMO-OPraHW30BaHOT KPUTHUHOT CTamka y
€MOTUBHUM TEXHO-COLMja/lHUM 3ajeJHULjaMa, Ka0 U HeroBa 3aBUCHOCT Of TapaMmeTpa AuceMUHaluje
emoLja. EBoyliija KOMIUIEKCHE Mpeke, HaCTaHAaK eMOTUBHUX 3aje[jHUL}a, KA0 U eMOTMBHA KOJIeKTUBHA
JVWHAMMKa, WCTUTaHe CUMY/IMpalkeM Mojiela eMOTHMBHUX areHaTa. OBU pe3ylTaTW Cy TNpeiCTaB/beHU Y
cnepehum pagoBuMa:

1. How the online social networks are used: dialogues-based structure of MySpace
M. Suvakov, M. Mitrovi¢, V. Gligorijevi¢, and B. Tadi¢
J. R. Soc. Interface 10, 20120819 (2013),

2. Co-Evolutionary Mechanisms of Emotional Bursts in Online Social Dynamics and Networks
B. Tadi¢, V. Gligorijevi¢, M. Mitrovi¢, and M. Suvakov
Entropy 15, 5084 (2013),

3. Statistical Analysis of Emotions and Opinions at Digg Website
P. Pohorecki, J. Sienkiewicz, M. Mitrovi¢, G. Paltoglou, and J. A. Holyst
Acta Phys. Pol. A 123, 604 (2013),

4. Dynamics of bloggers’ communities:Bipartite networks from empirical data and agent-based modeling
M. Mitrovi¢ and B. Tadi¢
Physica A 391, 5264 (2012),

5. Emergence and structure of cybercommunities

M. Mitrovi¢ and B. Tadi¢

In Springer Handbook of Optimization in Complex Networks Theory and Applications, part 2: "Structure
and Dynamics of Complex Networks" Ed. M. M. Thai and P. Pardalos, 57, Part 2, 209, Springer, Berlin
(2012),

6. Quantitative analysis of bloggers’ collective behavior powered by emotions
M. Mitrevi¢, G. Paltoglou, and B. Tadi¢
J. Stat. Mech.-Theory Exp. 2011, P02005 (2011)

7. Networks and emotion-driven user communities at popular Blogs
M. Mitrevi¢, G. Paltoglou, and B. Tadi¢
Eur. Phys. J. B 77, 597 (2010),

8. Bloggers behavior and emergent communities in Blog space
M. Mitrovi¢ and B. Tadic¢
Eur. Phys. J. B 73, 293 (2010),

9. Mixing patterns and communities on bipartite graphs on web-based social interactions



J. Gruji¢, M. Mitrovic¢ and B. Tadi¢
Proceedings of 16th International Conference on Digital Signal Processing, July 5-7 2009, Santorini, Greece.
DSP 2009. New York: IEEE, 1-8, (2009)

2.3. KBaHTUTaTUBHO NnpoydyaBdib€ 3Hdlbd U MOBEPEHd Kd0 KOJIEKTUBHUX QJEHOMEHH Y KOMII/IEKCHUM
CcUCTeMHUMa

KBaHTUTaTHBHEe MeTo[le pa3BUjeHe 3a H3ydaBawke KOJIEKTUBHUX EMOTHBHUX CTamwa Cy IpUMeHmeHe Ha
M3yuaBarbe HaCTaHKA KOJIEKTUBHOT 3Hama y TeXHO-colujanHoM cucteMy StackExchange cajra Maremaruka.
Y oBUM CHCTeMHMa Ce COLiMja/iHe MHTepakLije 0CTBapyjy Kpo3 MOCTaB/bamke NMUTama, JaBame OAroBopa U
KOMeHTapucamwe. 3JHamwe je y OBUM IUTambuMa KOJWPaHO TaroBUMa KapaKTEPUCTUYHUM 3a Malldpame 3Hakba
y MareMaTtuviy 1ITo omoryhaBa /la ce Ha KBaHTUTaTMBAaH HauWH M3yuyaBa JAWHaMMHKa HacTaHKa KOJEKTUBHOT
3Hama, Kao U HbeHa 3aBUCHOCT Off CTPYKType colyjasHe Mpexe. IIprMeHoM MeToza TeopHje KOMITJIEKCHUX
Mpe)XXa IIOKa3aHO je Ja je W AWHAMMKA HacTaHKa KOJEKTWBHOT 3Hama KapakTepucaHa (opMupameM
3ajefHHULa Y MpeXku. TeopUjCcKUA MOJeN areHaTa, KOjU je 3a OBY IIPWIMKY pa3BHjeH, je M0Kas3ao Ja CTPYKTypa
Mpexe, 3ajeqHULA, Ka0 U HUXOB Opoj 3aBUce of Opoja W pacriofiesie eKCriepTH3a y CUCTeMY. AHaIM30M
BPEMEHCKUX Cepuja je TI0Ka3aHO [a Ce CUCTeMM, Y KOjUMa 3Hame HacTaje Kao I0C/aeulia KOJIeKTUBHOT
Haropa, Hajase y CTalkby CaMO-OpraHW30BaHe KPUTUUYHOCTH, OAHOCHO /a HaCTaHAaK HOBOI 3Hawa JelllaBa y
TajacuMa 4djy je BeJIMUMHY U Tpajame HeMoryhe mipeABuAeTH. AHaIM30M AUHAMUKe HacTaHKa HOBHX TaroBa
Y BUXOBUX KOMOHWHAIMja, Ka0 M aHa/JM30M CTPYKTYpe MpeXXe KOjy TaroBu uMHe, TOKa3aHo je nga je
WHOBAaTHUBHOCT Tpe CBera BoljeHa HOBMM KOMOWHallMjaMa CTapyXx 3Hamba, ¥ TO /I0/|aBalbéM HOBUX Taroea Ha
Beh mocrojehe Tpujazse. Jae ripoyuyaBame CTPYKType U AMHAMUKe Mojiena KOJeKTUBHOT 3Hama OTKPHUBEHU
Cy MeXaHM3MH CaMOOpraHH30BaHe KpPWUTHMYHOCTH y OBOM mpolecy. [lokasaHo je fma cy yHHMBep3ajHa
coljajHa AMHaMUKa ca CTelleHMM HeXOMOTeHOCTHMa Y aKTMBHOCTH KOPHMCHHMKA Y BPeMEeHCKUM pa3MariiMa
u3Melly BUXOBHX aKTUBHOCTM TIPUMapHU MeXaHW3MH KOjU Bojle Ka KPUTUYHOM cTamy. Pacriofena
eKCriepTH3a Kol ujaHOBa yTWuYe Kako Ha CaMO0-OpraHM30BaHy [AWHAMHMKY Yy CHUCTeMy Tako U Ha (uHY
CTPYKTYPY KOMIUJIEKCHIX Mpe’ka Koje ce IPUIMKOM eBoyLrje popMupa.

OcuM y TexHO-COLMja/THUM 3ajeIHML[aMa, 3all04eTo je U UCIIUTUBAKe HaCcTaHKa 3Hawba y HayLu. KoHKpeTHO,
UCIIUTaHA je BpeMeHCKa 3aBMCHOCT [y)KHHe ueKama Ha HoOenoBy Harpajy off BpeMeHa /ofie/blBamba
Harpa/ie. [TokasaHo je /ja HayyHHULM CBe Ay’Ke YeKajy za Oyay HarpaljeHM 3a lMXOBA 3Ha4yajHa OTKprha, Kao u
[la OBO BpeMe pacTe eKCIIOHEHIMjarmHO ca BpeMeHOM. OBo ce ofjaiimaBa UMH-EHHULIOM Jla Cy 3Hama CBe
KOMIUIEKCHH]ja U fla 3axTeBajy Behu 6poj 1 Behy pa3HOBPCHOCT eKCIiepTH3a.

Y okBUpYy OBe TeMe, 3arouesia je ca UCTPakKBambeM KOJEeKTUBHOI IIOBEpema y COLMjalHHUM CHCTeMHMa.
3ajefHO ca capafHULIMMa ajianTyvpasna je MoZea Mepema KOJeKTUBHOT NOBepera y COLjalHu 3ajeHHLlaMa
Koju je Oa3upaH Ha AMHAMUYKO]j peryTaiiuju. OBaj Mojies je KopuiliheH 3a Mepehe KOJEKTUBHOT TTOBepekha y
Stack Exchange 3ajemnuiiama 3a mememe uH(bopMarja ¥ 3Hama. OBe 3ajemHulle cy (GopuMupaHe OKO
ofpeheHux Tema. 3ajeJHHLA HACTajy Kao Mocjiefniia camoopranusyjyhe auHamuke usMelly Stack Exchange
KopucHUKa. KoprcHuliM mpejiaxy TeMe OKO Kojux he ce ¢opmuparu 3ajefHulie, a OHZA OBe 3ajefiHuLle
rposase Kpo3 IpoLeC ca3peBama KOjU Ce MOXKe 3aBpLIMTH WM YCHElIHWM JIaHCHpameM 3ajefHuLle WIN
HBEeHNM 3aTBapameM. I1ocToju BHIlle IpuMepa /ia je TpBa 3ajeJHUIIa Ha HeKy TeMy Oumsia 3aTBOpeHa, /ia Ou
3aTUM Y JIDYTOM TIOKYIllajy oHa Ousa naHcupana. Pokyc ncTpaxxkvBama je O0Mo fa ce kopuithewmeM Mojena
JVUHaMUUKe peryTalije ¥ MeTOZa TeOpHje KOMIUIEKCHMX MpeXka HCIHTajy Y3POLM OJIP>)KMBOCTH OBMX
3ajefHHLa. 3apaj, TOra HarmpaB/beHA je KOMIIapaTUBHA aHanu3a 8 3ajeqHULAa HA YETUPH TeMe, Nap YCIIelHe 1
HeyCIlelllHe 3ajelHHLle 3a CaKy TeMy, M WUCIWTaHa je paHa eBojayLMja OBUX 3ajegHuua. [lokaszaHo je pa
OZIp>KUBe 3ajeHHUIle paHO ()OPMHpAjy jaka cTabWiiHA je3rpa UMjy UIaHOBH, y CPeHheM, UMajy BUCOK HHBO
MoBepera OCTaTKa 3ajefHulle y wuX. [JofaTHo, MOKa3aHo je [ja je JioKajHa Koxesdja MepeHa KIacTepUHT
Koe(UIMjeHTOM BHIla Yy 0P KUBUM 3ajejHMLIaMa Hero y OHUM KOje Cy 3aTBOpeHe I10C/le TIPBUX 11eCT MeceLy
1ocTojama. AHaau3a JofaTHHX 3aje/IHULIA je TI0Kasasa Jja MHULMja/lHa BeJIMUrHa 3aje/IHuLle HeMa IIPeBeUKY
V/IOTY Ha HeH OICTaHakK, Hero Jja KOJIeKTUBHO TI0Bepere n3Mel]y usaHoBa 3ajeiHULIe UTPa TIPeCyJHY Y/IOry.

HcTpaxkuBama cy objaB/beHa y:

1. Sustainability of Stack Exchange Q&A communities: the role of trust



A. Vrani¢, A. TomasSevi¢, A. Alori¢, M. Mitrovi¢ Dankulov
EPJ Data Sci. 12, 4 (2023)

2. Mechanisms of self-organized criticality in social processes of knowledge creation
B. Tadi¢, M. Mitrovi¢ Dankulov, R. Melnik
Phys. Rev. E. 2017 96, 032307 (2017),

3. Topology of Innovation Spaces in the Knowledge Networks Emerging through Questions-AndAnswers
M. Andjelkovi¢, B. Tadi¢, M. Mitroevi¢ Dankulov, M. Rajkovi¢, and R. Melnik
PLoS ONE 11, e0154655 (2016),

4. The Dynamics of Meaningful Social Interactions and the Emergence of Collective Knowledge
M. Mitrovi¢ Dankulov, R. Melnik, and B. Tadi¢
Sci. Rep. 5, 12197 (2015),

5. Growing Time Lag Threatens Nobels
S. Fortunato, A. Chatterjee, M. Mitrovic¢, R. Ku. Pan, P. Della Briotta Parolo, and F. Becattini
Nature 508, 186 (2014).

24 CprKTypa H JTHWHAMHKaA COI.[PljaJ'lHI/lX rpymna ca JUCKpeTHOM JUHAMHUKOM

[Tox couujamHuM rpynama ca JUCKPeTHOM JUHAMHUKOM MOZpa3yMeBajy Cce OHe COLjajHe 3ajeHHLie udja ce
aKTMBHOCT, Kao W Behy /le0 COLMjaHUX WHTepakLyja, [elllaBa y TayHo ofpeljeHNM TpeHyLMMa U Ha TauyHO
oapeheHrM MecTuMa, Tj. forafjajuma. 3a OoBe TPyIle je KAPAKTEPUCTUYHO /la Ce HHUXOBU Y/IaHOBU OKYI/bajy U
colyjanu3yjy ca TayHO ofipeljleHuM Liu/beM, Ha TpUMep MPOMOLMja M JUCeMMHAl[ja HayyHUX pe3y/Tara,
ofs1a3aK y Gap WM Ha rellavere. KaHaugaTkuba je 3ajejHO ca CBOjUM capaJHMIMMa KBaHTH(UKOBaAAa U
omcana obpacre yuemrha rojefUHaUHUX YIaHOBA y 3ajefHUIIaMa HayuyHWKA KOjU yueCTBYjy Ha cepujamMa
KOH(epeHIMja, Kao 1 y Meetup rpyrama rze ce /byAW OKYIUbajy Aa OW KBa/MTETHO MPOBEIH C/1000JHO
BpeMe U Y)KUBa/IM y ofipeljeHo0j rpyIiHOj akTUBHOCTU. [ToKa3aHo je Jja je akTWUBHOCT T0jeIMHAYHUX U/laHOBA
BPJIO XeTeporeHa, Kao u Ja obpaciu yderiha ¥Majy Bp/i0 yHHBep3ajiaH KapaKTep; He 3aBHCe Off BeJTMUHHe
rpyrie, JoKalije W AWHaMMKe Ofip)KaBama Jorafjaja, kao HU Of Tora Ja Jid Cy pas/o3d OKyIUbamba
npodeCcHOHaMHN WM JIMUHA. XeTeporeHOCT W YHMBep3alHOCT obpasalla ykasyje Ha To fa je ocehaj
MPUTIAHOCTH  TI0jeAMHAUYHUX U/IaHOBA 3ajeJHULIM WCK/bYUYHMBO YC/AOB/bEHA COLUjalHUM edeKThMa.
Kopumthewem Ilo/sMHOT Mozena ypHH, TMOKa3aHO je 7a BepoBaTHOha Jja wiaH ydecTByje Ha ciefehem
Jorahajy HemvHeapHO 3aBHCH Of ofHOca Opoja TpesXOfHUX YUeCTBOBama U He yuecTBOBama. AHaiu3a
colMjaJlTHUX Mpe’ka je OTKpW/a Jja Kpo3 ydyeCTBOBara WIaHOBU jauajy CBOje TocTojehe coiujaiHe Be3e.
[JeTa/bHa aHanmM3a eBOMyLiMje YeTHPHU pas3/IMuMTe Mpeke TOKa3aja je fa ce y COLMjaJHUM Tpyrama ca
JUCKPETHOM AWHaMHUKOM ¢GOpMHpajy 3ajefHKLie KOPHUCHUKA KOje Cy BPeMeHCKM ToBe3aHu. Yderthe BehuHe
KOPHCHMKA Y JJMHaMULM Ipyna je (GOKycHpaHO y BpeMeHY, U Kao Moc/iefully UMaMo (hopMUpame 3ajeHuLa
KOje uiHe KOPUCHULIY KOjU CYy Y CJIMUHUM MHTepBa/iMMa OM/IM akTUBHU. AHa/M3a JI0KaTHUX KapaKTeprUCTHKa
OWMapTUTHUX Mpeka jorafjaja ¥ KOPHUCHHKA OTKpPWU/IA je [la OBe MpeXke HMMajy YHHUBep3ajHy pacIofieny
CTereHa YBOpOBa KakKO y MapTULMjd KOPUCHHMKA Tako WM y MNapTuuWju gorahaja. [dame, mpexe cy
HekopenvcaHe uin cabo KopenvcaHe. BennumwHa forafjaja Ha kojuMa yuecTByje KODHUCHUK He 3aBUCH Of
Opoja jorahjaja Ha KojuMa je yuecTBOBao, ZIOK Cpe[bU CTeleH KOPUCHUKA Ha Aorafjajuma 6saro omaza ca
BeJIMUMHOM Jorafjaja. OBo je ouekrBaHO, ¢ 003MPOM Ha BP/IO XeTepOreHy pacriofiey CTelleHa KOPHCHHKA U
YMHHeHULy Jia Ha BeJIMKKUM JoraljajuMa y4ecTBYjy KOPUCHUIM KOjU MMajy BPJIO Pa3MUMTy aHTaXKOBaHOCT Y
3ajeqauniaMa. OBU pe3ynTaty Cy objaB/beHH y ciienehuM pasoBuma:

1.The Structure and Dynamics of Meetup Social Networks
J. Smiljani¢, M. Mitrovi¢ Dankulov
In Scientific Computing: Studies and Applications, Nova Science Pub Inc (2017),

2. Associative nature of event participation dynamics: A network theory approach
J. Smiljani¢, M. Mitrovi¢ Dankulov
PLoS ONE 12, e0171565 (2017),



3. A Theoretical Model for the Associative Nature of Conference Participation
J. Smiljani¢, A. Chatterjee, T. Kauppinen, and M. Mitrovi¢ Dankulov
PLoS ONE 11, e0148528 (2016).

2.5 YHuBep3a/iHM 00paciii KOJIeKTUBHOT IOHAIIAkba Y COLHja/THUM CHCTeMHMa

Y craticTUuKOj (M3WLM TI0f, YHUBep3a/jHOIIhy ce TMojjpa3yMeBa OMakakbe Ja IIMpOKa Kjaca CHUCTeMa
WCII0/baBa MCTO TOHALlAke WIM MMa HMCTe 0COOMHe Koje Cy He3aBHCHe OJf MUKPO JleTa/ba Be3aHHX 3a
KOHKpeTaH cucteM. EMmMpujcka aHam3a Be/IMKor 6poja CoLifjaHUX chCTeMa ToKasasa je /ja ce OHH, Kaza je
y TMUTalky WCTI0/baBakbe YHUBEP3aJHOCTH, He Pa3/MKyjy MHOTO Of JPYIMX KOMIUIEKCHHUX CHCTeMa KOju ce
TPaIMLIMOHAIHO M3y4aBajy y CTaTUCTUUKOj (usuim. KaHaumaTkuma je, 3ajeIHO ca KoJjierama, aHajau3upasa
n300pHe pe3ysiTare Ha TapjiaMeHTapHUM H300pUMa 3a MeTHaeCT 3eMa/ba M 3a TEepHoj Off TPeKo Tpu
JieLieHHje, 1 ToKasasa Jia yCIelltHOCT KaHJuara jefiHe CTpaHKe Ha rapjaMeHTapHUM Ku30opuMa, MepeHa y
OZIHOCY Ha TpOCeYaH yCIiex HheroBe CTpaHKe, MMa YHUBEp3aHy AUCTPUOYLIHjy y 3eM/baMa Koje MMajy McTa
n300pHa TIpaBWIa, OFHOCHO Jla He 3aBUCH Off Ky/JAType, UCTOPHje WM BpeMeHa forafjaja. AHamu3upajyhu
nozatke o obpaciyMa KoMyHUKalyje M MobumHocty rpafjana O6Gane CrioHoBaue, TOKasazna je ja ce
MOOW/IOHOCT yHyTap U u3Melly Hace/beHHX MecTa MO)Ke TIpeJjBU/IeTH Ha 0CHOBY Opoja mosuBa usmelly mux u
BHUXO0Be ylarbeHOCTH. [IpesyioykeHH MpeUKTUBHY MOZEN MMa MCTe BPeJHOCTH TapaMeTapa, He3aBUCHO Off
TIPOCTOPHE CKasle, 3a Pa3/iuKy 07 MoJesia PeTX0AHO KOpUIINeHNX 3a MPeAUKIH]y MOOIMHOCTH.

Y okBUpY OBe TeMe, aHa/AM3MpaHa je U AMHaAMHKa pacTa COLUjaJHHMX Ipyma, KOHKPETHO aHa/lM3vpaHa je
pacrioziesia BeJlduMHe Tpyna y conujaaHuM cuctemrMa Meetup u Reddit. CouyjanHe rpyre cy KaTeroprcaHe
T0 TOJIMHY Kajla Cy HacTasie y cydajy oba cuctema, ¥ 1o MeCTy HaCTaHKa y ciydajy Meetup-a. TToka3zaHo je
Ja quctpulyija BepoBaTHOhe BeJIMUKMHe TPyra HOPMa/IM30BaHMX Ha MPOCEUHY BeIMUMHY TPyTle HacTaie y
ofpehjeHoOj roguWHW, OJHOCHO TPyIe Hacraje Ha ofpeljeHOj /OKaLUWju, CBe Tajajy Ha HCTY KPHUBY 3a
ofroBapajyhu colgjanHyd cucTeM, TMoka3yjyhy yHHMBep3aqHU pacT rpyma KOju He 3aBUCH O BpEMEHCKHUX
okBupa u nokanuje. lobujeHe puctpubyiiuje ce Hajbo/be anmpOKCHMMUPAjy JIOT-HOPMAlHOM pacIiOfiersioM,
meljyTrm, lapameTpu AucTpubyLja ce pa3muky 3a Meetup 1 Reddit couujanau cucrem. [la 6u objacHuma
yHUBep3asHe obpacije pacta W pa3iuka u3Mel)y cucrema, KafHAWAATKWbA je 3ajeJHO ca capajHMIjaMa
pasuia Mofie/l pacTa COLiMjajHuX rpyrna 6asupaHor Ha 6GUNapTUTHHUM Mpekama. [ 71aBHM napameTpu Mozena
Cy BepoBaTHohe Ja KOPMCHUK TIpaTH CBOje COLiMjaJiHe KOHTaKTe W BepoBaTHOha Kpeupama HOBE TpyTe.
Cumynariyje oBOT Mojiesia Tokasaje Cy Jia MOJieJl MO>Ke BPJIO jeTHOCTaBHO /la 00jacHU YHUBep3aiHe obpaciie
pacTa, Kao U Jja youeHe pas/uke usMel)y cucrema cy nocsefunia yTullaja couyjasHuX (pakTropa, OJHOCHO
YMILEeHUIIE [a COLMjaHM KOHTAKTH MMajy ehu yTuiiaj Ha To Koje rpyrie TojefuHHMIM Oupajy Ha Reddit y
nopehewy ca Meetup rpynama. OmnucaHa UCTpaXkuBama cy o0jaB/beHa y cienehuM pajoBruMa:

1. Universal growth of social groups: empirical analysis and modeling
A. Vrani¢, J. Smiljani¢, M. Mitrovi¢ Dankulov
J. Stat. Mech.: Theory Exp. 2022, 123402 (2022)

2. Inferring Human Mobility Using Communication Patterns
V. Palchykov, M. Mitrovi¢, H. Jo, J. Saramaki, and R. Ku. Pan
Sci. Rep. 4, 6174 (2014),

3.Universality in voting behavior: an empirical analysis
A. Chatterjee, M. Mitrovi¢, and S. Fortunato
Sci. Rep. 3, 1049 (2013).

2.6 IIpuMeHa TeopHje KOMIIEKCHHX Mpe)XXa Ha 0H0J/I0IIKe, COLHja/IHe H €eKOHOMCKe CHCTeMe

Y pajioBMMa Koju Crajiajy y OBy MoA06/1acT MoKa3aHo je Kako Ce Teopuja KOMIUIEKCHHUX Mpeyka, Marvpame U
aHa/M3a TOTOJIOMKUX OCOOMHA, MOXKe TIPUMEHWTH Ha W3yuyaBalbe CTPYKTYpe W JUHAMHUKe OWOJIOIIKUX,
COoLMja/THUX U eKOHOMCKUX CHCTeMa.

Kanuaatkuma je nprMeHu/Ia MeTo[e 3a M3ydaBame BPeMEeHCKUX Cepuja, Teopuje KOMIUIeKCHUX Mpexka U
MeTofa 3a rpynucame nojaraka Ja IpoydaBa JUHaMUKY LIMpera enufieMuje KOBUJA y CBeTy IIPBUX 0CaM
MeceLM eny/ieMyje, rpe NoYeTKa BakLjUHaL1je, U IPBUX 0CaM MeceLy 0f ITIoUeTKa BakLjMHalje. BpemeHcke



cepuje O6poja obomenux Ha JIHEBHOM HHBOY 3a Pa3/IMuUTe 3eM/be U PerHoHe Cy KopuillhemeM KopesaljfioHe
Marpulle MarupaHe Ha KOMIUIEKCHY MpeXy C/IMUHOCTU 3eMasba y (a3 uzbujama enujemuje U y asu
uMyHH3alyje. V3yyaBaweM crieKTparqHux ocobuHa JBe o0OvjeHe Mpeyke TIOKa3aHO je Jja Ce OBe MpeXe I10
[UTalky Me30CKOICKe CTPYKType ApacTUYHO pas/uKyjy. IIokasaHOo je Aa [OK HeKU KjlacTepd CIAYHUX
3eMasba UMajy pPerioHaHM KapakTep, MPeocTany KaacTepy 00yXBaTajy 3eM/be ca Pa3imyuToM rporpadckom
MO3ULIUjOM, KY/ITYPOJIOLIKAM KapaKTepUCTHUKama U HMBOOM 3[paBCTBeHe 3aliTuTe. OBO HaM I10Ka3yje Ja Ha
HIMpemwe enujieMja yTUIlaj MMajy Kako OHOMOIIKMA Tako M CcoLMjasHu (akTopH, Kao W BUX0Ba KOMILJIEKCHA
WHTepakLyja.

CnuuaH TIpUCTYTT TIpMMeEH-eH je U Ha M34aBama MpOMeHe CTPYKType Mpeke eKOHOMCKHMX aKTepa TOKOM
€KOHOMCKe Kpu3e. BpeMeHcCKe cepuje IleHa akijdja KOMIaHMWja Koje TIOC/IYjy y (DMHAHCHjCKOM CEKTOpY
Cjenunmenux AMepuukux [Ip»kaBa 3a nepuog og 2002. no 2017. roavHe uckopuiiheHe cy fa ce Halje Mpexa
cuHocTH u3Mel)y OBUX KOMIIaHMja 3a CBaKy rofguHy. KopenaioHe marpuile Koje OMHMCYyje CIMYHOCTH
usmel)y komraHuja 3a cBaKy rofuHy Cy MallMpaHa Ha OTe)KHE-eHe Mpexe. 3a CBaKy Off OBHUX OTE>KUH-eHUX
Mpexxa HaljeHe Cy 3ajefHHIIe KOMIaHHWja U TIOKa3aHo je fJa je Opoj 3ajeAHuIla y BpeMe KpU3e MambH Hero y
repyojy Tpe U TMocjie Kpu3e, 0K je pa3iyunuBOCT u3Mel)y 3ajemHulla Takohe HajMamba TOKOM Kpu3se. Hajeeha
pasnyurBocT usMel)y 3ajeqHuiia je HahjeHa 3a 2004. roauHy, roguHY Kajia je AOIUIO Ao HajBehe meperysaiiyje,
KOja ce cMarpa jeHUM ofi OMTHHjHX y3pOKa 3a HacTaHKa eKOHOMcKe Kpu3e y 2008. rogunu. Pe3ynratu oBor
paja Mmokasyjy Ja ce pa3B0j eKOHOMCKe Kpu3a, Mposa3akK CUCTeMa Kp03 eKOHOMCKY KpHU3y W MoC/efulie
€KOHOMCKe KpH13e MOT'Y BUZIeTH U Y CTPYKTYPH KOMILJIEKCHE MpeXKe CIMYHOCTH u3Mel)y KommaHuja.

HampaBrbeH je mpersies; MeTozia U3 TeOpHje KOMIUIEKCHUX Mpeka U EbHXO0Be TIpUuMeHe y (DH3ULIM COLHjaTHUX
CUCTeMa, COLIMOJIOTUjH, U3y4yaBamy MyTOBaka U eKOHOMUjU. [IperneHy paz faje U CMepHULIE KaKO 3Hakba U3
OBUX pPa3IMUYUTHX O00aCTM MOTYy Ja ce KOMOWHYjy M TIpUMeHe Ha U3ydaBamke MOOWIHOCTU JbY/H.
KapHujaTkuma je NpuMeHuIa TeOpyjy KOMIUIEKCHUX Mperka Ha HU3yuyaBame MeHCKUX eKCIpecHja NMUBCKOT
KBacIla, Be3a u3Mel)y mojeHauYHMX MOJIEKy/la M MOJIEKYJICKMX KOMIUIEKCa, U JuHaMuKe caoOpahaja Ha
MOZlyJIaDHUM Mpe)kaMa M peaslHOj MpeXXy yaulia y KuHeckoM rpagy HamwxkuHr. T'eHcke ekcripecuje ce Mory
VICKOPHCTHUTH 3a Hajlakeme oOpa3salla 1MoBe3aHOCTH HW3Mel)y TeHa W3pauyHaBaweM W (pUATpUpameM, Ha
ogrosapajyhu HauWH, MaTpulle TOBE3aHOCTH, W IPEACTaB/balbeM OBE MaTpUlle Kao OTeXUI-eHe Mpexe.
CriekTpasiHa aHanu3a JlaracvjaHa Kojyu OfroBapa OBOj MpeXXHU OTKpUBa HeHYy HeXOMOIeHY Me30CKOICKY
CTPYKTYpY, Moayse. CBakd MOAY/ KOjU CaZIp>KU TeHe pasnuuuTe (QyHKLMOHAIHe KaTeropuje alayd ca WCTOM
¢usnukoM nosuiMjoMm y henuju, jeapo, LMTOIUIa3Ma WM MUTOXOHZApWje. [lpyra mpuMeHa TeopHje
KOMIL/IEKCHUX Mpeka y OHOJIOTHjU TIoKasyje /ja MeTo/] KOMIUIEKCHUX MpeXka MO)Ke OWTH WCKOpHIIheH Kao
anaTka 3a e)eKTHBHY CeJIeKIHjy pesieBAaHTHUX eKCIIePUMEeHTAaTHUX ToJjaTaka U3 Mepeba jaurHe Be3a u3mel)y
rojeIHAaYHMX MOJIeKy/la U MOJIeKyJlapHUX KOMILIeKca KopuinheweM AWHAMUYKe CMEeKTPOCKOIHje Cuie.
Tomnonomku Moaynu HaljeHe y OBUM Mpe)kama, WJeHTU(QUKOBAHM METOZOM CIieKTpajHe aHaiu3e, Cy
caunk-eHM 0] T0jeIMHAUHMX CeTOBa Mepera M0/ UCTUM ycaoBrMMa. [IMHaMyKa BoljeHUX C/TyyajHUX IIeTHH
Ha TeHepUCaHUM M pea/lHUM MOJY/IapHHM Mpexkama Ce IOKas3aja Kao IIOrofiaH JUHAMUUKU IIpoLecC 3a
Mozienvpame caobphaja. TTokaszaHo je ma caobpahaj Ha peanHoj Mpexku HamKMHT Tpajja MOXKe UMaTH TpH
pa3iMuMTa peXXruMa y 3aBHCHOCTH 0[] TycThHe caobpahaja: cobofaH TPOTOK, PEXXUM ca TIPUBPEMEHUM
3arymiemeM, W PeXXUM 3aryiineHor caoOpahaja. VgeHTHHWKOBakeM MOAy/la Ha OTEXWUIEHO] AWUHAMUYKO]
Mpexxu caobpahaja mokasaHo je fia reorpad)CKv OfIBOjeHM PerMiOHM MMajy pasmuuuTe obpacue caobpahaja.
Ynora mopyna y GopMmHpamy pasiuMTHX peXXuMa caobpahaja ucnuTaHa CHUMYy/THUpambeM JMHAMUKE
C/IyyajHUX LIeTHU Ha reHepUCcaHUM MpekaMa ca MozaynrMa. [TokasaHo je fa yHyTpaliwka CTPYKTypa MOAyJ/ia
rMa OrpOMaH yTHIlaj Ha opMupame obpa3zarja caobpahaja Ha Mpexxu. Pe3ynratu cy objaB/beHu y ciegehum
pasloBUMa:

1. Evolution of Cohesion between USA Financial Sector Companies before, during, and Post-Economic
Crisis: Complex Networks Approach

V. Stevi¢, M. RaSajski, and M. Mitrovi¢ Dankulov

Entropy 24, 1005 (2022),

2.Analysis of Worldwide Time-Series Data Reveals Some Universal Patterns of Evolution of the SARS-
CoV-2 Pandemic

M. Mitrovi¢ Dankulov, B. Tadi¢, and R. Melnik,

Frontiers in Physics 2022, 544 (2022),



3. Symmetry analysis of economic system before, during, and after economic crisis using graph theory

V. Stevi¢, M. RaSajski, and M. Mitrovi¢ Dankulov

In Proceedings of XLIX International Symposium on Operational Research (Sym-Op-Is 2022), September
19-22 2022, Vrnjacka Banja, Serbia, pp. 217-222

3. Social networks theory

M. Mitrovi¢ Dankulov, M. del Mar Alonso-Almeida, F. Sharmeen, and A. Lukasiewicz

In Digital Social Networks and Travel Behaviour in Urban Environments, Routledge (Taylor&Fransis
Group) (2019),

4. Network theory approach for data evaluation in the dynamic force spectroscopy of biomolecular
interactions

J. Zivkovi¢, M. Mitrovi¢, L. Janssen, H. A. Heus, B. Tadi¢, and S. Speller

EPL 89, 68004 (2010),

5. Jamming and correlation patterns in traffic of information on sparse modular networks
B. Tadi¢ and M. Mitrevi¢
Eur. Phys. J. B 71, 631 (2009),

6. Correlation patterns in gene expressions along the cell cycle of yeast
J. Zivkovi¢, M.Mitrovi¢, and B. Tadi¢
Studies in computational intelligence 207, 23, Springer, (2009),

7. Congestion patters of traffic studied on Nnjing city dual graph

H.-L. Zeng, Y.-D. Guo, C.-P. Zhu, M. Mitrovi¢ and B. Tadi¢

16th International Conference on Digital Signal Processing, July 5-7 2009, Santorini, Greece New York :
[EEE (2009).

2.7 TpeTMaHu He/Ty/103HUX (PUIMOBA /IA3MOM

Y 0kBHpPY aKTMBHOCTU Yy VIHOBAILIMOHO LIeHTPY, KaHAWAATKUba PaZii Ha Pa3BOjy TEXHOJIOTMja U TEXHUKA 3a
Meperme PU3NUKUX 0CoOMHA MaTepujana. KOHKpeTHO, y pajly KaH[U/IaTKUILe y 0BOj TI0/100/1acTy MpUKa3aHu
Cy pe3ynTaTd yTHWIlaja TpPeTMaHa IIa3MOM Ha MHKDO/HaHO Iienyno3He ¢uimoBe. KOHKpeTHO M3yuaBaH je
yTUIlaj TpeTMaHa Ha T100O0Jblllalke KapaKTePUCTHKe KBalllekha TMOBPIIMHA OBMX (UIMOBAa BOAOM U
HeToJlapHUM xeKcajekaHoMm. [lokas3aHo je ga cy edektu Behu 3a mosiapHe TEUHOCTH, IITO TOKasyje Ja
TpeTupame CybCTpaTa Tia30M TIpe ITaMIlakba TOoapHAM MacTHIMMa MO)XKe UMaTd TMO3UTHBHe edekTe Ha
bosbe Mpujamame Ooje. KaHauaTKyba je, 3ajeIHO ca KojeraMa M3 VIHOBaIMOHOT 1[eHTpa, pa3Buia MeToZ 3a
Mepeme KBalllelha W M3BPILU/Ia Mepeme 3a ToJlapHe W HelojapHe TeYHOCTH. Pe3ynratu Ccy objaB/beHH y

paay:

1. Nitrogen plasma surface treatment for improving polar ink adhesion on micro/nanofibrillated cellulose
films

K. Dimi¢-Misi¢, M. Kosti¢, B. Obradovi¢, A. Kramar, S. Jovanovié¢, D. Stepanenko, M. Mitrovi¢ Dankulov,
S. Lazovi¢, L. S. Johansson, T. Maloney, P. Gane

Cellulose 26, 3845-57 (2019)

2.8 Pa3Boj mopecuBOr MexaHu3Ma J1abopaTopHjcKe MelIaauLe

Y OKBUpY aKTMBHOCTH y VIHOBal|MOHO LIEHTPY, KaHAUJAaTKUba PaZii Ha Pa3Bojy TeXHOIOTHja U TeXHUUKUX
peilerha 3a Jlaboparopujcke ypehaje. Y okBupy oBe o0sacTy, KaHWJaTKHEa je ca Kojerama u3
VHOBaLMOHOT 1|eHTpa YuecTBOBA/A Y Pa3Bojy jaboparopHjcke MellayMiie ca MOofleCUBUM MeXaHU3MOM KOju
omoryhaBa KOHTHHY/JIAHO TIOZlellIaBae aMIUIUTYyZle OpOWTa/HOT KpeTama /1abopaTOpUjCKOT y30pKa Ha
Mewanui. OBo je mnpBu ypehaj koju omoryhaBa KOHTHHYyajqHO Melame aMIUVIuTyAe. AMILIUTYAaA
opbuTanHOr KpeTawa ce MojelllaBa THMe IUTO ce omMoryhaBa JIMHeapHO IofelllaBame LeHTprudyranHe cuie
Koja Jiefyje Ha y30paK IOCTaB/beH Ha 71abopaTopujcKy Mernanuiy. Pesynrar je objaB/beH y maTeHTy KOjH je
pervctpoBaH y Perny6mim Cpbuju:



1. TTomecuBy MexaHH3aM J1aD0OPATOPHjCKe MeIlIa/TULe
b. Vukovi¢, S. Lazovi¢, D. Dimitrijevi¢, M. Mitrovi¢ Dankulov, S. Jovanovi¢, A. Vukovi¢ Puki¢
MIT 1566 , 2018/15457 (2018)



3. EJIEMEHTMU 3A KBAJITUTATUBHY OLIEHY HAYYUHOTI' IOITPTHOCA KAHJIUJATA
3.1 KpauTeT HayYHHMX pe3y/jTara
3.1.1 HayuHu Hue60 u 3Hauaj peyamama, ymuydj HaQyuHux paooea

Op Mapuja MutpoBuh [IaHKYy/OB je y CBOM JoOcCafiallilbeM pajly Aaja K/byUHU AOMPUHOC Y YKyrmHO 30
PajioBa, O Kojux je 26 objaB/beHo y MeljyHapogHUM yacomvcumMa ca IST yiucTe, 4eTHpH TIOT/IaB/bY Y KEbU3H,
Y jeJHM perucTpoBaHUM rareHToM y Perybmuny Cpbuju. Of Tora je 9 y M21a kateropuju (MeljyHapogHu
YacomvcH M3y3eTHUX BpegHocTH), 10 y M21 kareropuju (BpxyHCKA MeljyHapogHu yacomuch), 6 y M22
KaTteropuju u 1 y kareropuju M23. JIpa moriaB/ba y KibUraMa Cy of CTpaHe MaTuuHor ozibopa 3a (hDH3HKY
KaTeropucaHa y Kateropuju M13, /oK je jefiHO MOT/iaB/be KaTeroprcaHo y Kateropuju M14. Ilarent 6poj
MII 1566 je mpu3HaT o7 cTpaHe 3aBofla 3a WHTeJIeKTyaaHy cBojuHy PemyGmuke Cpbowuje 2018. roavHe u
PerucTpoBaH Ha HaLMOHA/JHOM HUBOY U Clajia y Kareropujy M92.

Y nepuoay HakoH ofyiyke HayuHor Beha o mpejsory 3a cTHllake MPeTXOJHOT HayuyHOT 3Bama, Ap Mapuja
Mutpoeuh [laHKy/oB je obGjaBuiaa 8 pagora y uaconucuma ca ISI jmvcte, 3 moriaB/ba y KebUrama M jeaH
pervcrpoBany nareHT. Of Tora je 2 y M21a kareropuju (MeljyHapoJHM UacONMCH M3y3eTHUX BPeJHOCTH), 5
y M21 xareropuju (BpXyHCKA MeljyHapogHu uacorumcu), 1 y M22 kareropuju, 2 TOIiaB/ba y KHHU3U
kareropvje M13, jeqHO moriaB/be y Kwbu3u M14, U jefaH PETUCTPOBAHU MAaTeHT Ha HALMOHAJHOM HUBOY
M92. Opprkana je BUllIe MpeJaBalkba HA HAYYHUM CKYTIOBUMaA, Of KOjUX Cy Ba MO MO3UBY.

Crimcak meT Haj3HAYajHUjUX pa/ioBa KaH[UIAaTKHUIbe U3 U300pHOT Mepro/ia cy

1. B. Tadi¢, M. Mitrovi¢ Dankulov, R. Melnik, Mechanisms of self-organized criticality in social processes
of knowledge creation, Phys. Rev. E. 2017 96, 032307 (2017), M21, tiutupan 24 miyta
DOI: 10.1103/PhysRevE.96.032307

2. M. Mitrovi¢ Dankulov, B. Tadi¢, and R. Melnik, Spectral properties of hyperbolic nanonetworks with
tunable aggregation of simplexes, Phys. Rev. E 100, 012309 (2019), M21, tutupas 10 myT
DOI: 10.1103/PhysRevE.100.012309

3. A. Vrani¢ and M. Mitrovi¢ Dankulov, Growth signals determine the topology of evolving networks
J. Stat. Mech.: Theory Exp. 2021, 013405 (2021), M21, tqurtupas 1 myT
DOI: 10.1088/1742-5468/abd30b

4. M. Mitrovi¢ Dankulov, B. Tadi¢, and R. Melnik, Analysis of Worldwide Time-Series Data Reveals Some
Universal Patterns of Evolution of the SARS-CoV-2 Pandemic, Frontiers in Physics 2022, 544 (2022), M21,
mutrpad 0 myTa,

DOI: 10.3389/fphy.2022.936618

5. V. Stevi¢, M. Rasajski, and M. Mitrovi¢ Dankulov, Evolution of Cohesion between USA Financial Sector
Companies before, during, and Post-Economic Crisis: Complex Networks Approach, Entropy 24, 1005
(2022), M22, iutupas 0 nyTa

DOI: 10.3390/e24071005

Y mpBoM pajly Cy aHaiM3upaHd 00paci CaMOOpraHW30BaHE KPUTUUHOCTH Yy COLMjaTHUM IMpoLiecruMa
Kpeupama 3Hama. Kanjuzarkvma je CcUMy/upasa IpoLec KOJeKTUBHOI Kpeupawa 3Haka 3a p3auuure
BpeJHOCTU IapaMeTpa MOZe/IOM KOjU je paHMje pasBu/la U UMILIeMeHTHpasa. KOHKpeTHO cUMy/upaH je
NIPOLleC HaCTaHKa KOJIEKTUBHOI 3Hamka 3a pas/IMuuTe CUTHaje pacTa COLUja/lHAX CHACTeMa, Kao U 3a
pasmuuTe OpojeBe eKCrepTH3a 0 areHTHMa y mogeny. KaHaugatkuma je ypajuia je aHaiu3y IozaTaka
Jo0OujeHNX W3 Mofena M eMIMPHjCKUX TofaTaka. KOHKpeTHO aHanM3upana je AuUCTpuOyLMje BpemeHa
VMHTePaKTUBHOCTH, Opoja aKTUBHOCTH, Opoja MOCTaB/beHUX MHTamkba U eHTPOMHje 3a eMITMPHjCKe TOfIaTKe.
Manupana je akTUBHOCTH KOPUCHMKA Ha MUTamkMMa Ha OMIapTUTHe MpeXXe U aHalv3upana CTPYKTypy OBUX
Mpexa. M3 BpeMeHCKUX cepHja akKTUBHOCTH JOOMjeHUX W3 HyMEepUUKUX CUMYJIalifja Mojiesia U eMIMPH]jCKUX
TojlaTaka M3padyyHasa je CreKTap CHare W JUCTpUOYLMjy BeMUMHA JlaBUHA U Tpajama JaBUHA. Y pafy je
TI0Ka3aHO [la CHTHA/ pacTa COLMja/HAX CHCTeMa M Opoj eKcriepTv3a 10 KOPHCHKY YTHUY Ha CTPYKTYPY



Mpexe (hopMHpama KOJIEKTUBHOT TOBeperha. Ilopes Tora, OBU TapaMeTpy YTHUY U Ha €KCTIOHEHTe CKaTpHba
Y TeOMETPH]y JIaBHHA, Kao ¥ Ha 00/IMK My/lTHU(dpPAKTaJHOT crieKTpa. [asbe, MoKa3aHo je la HUBO aKTUBHOCTH
KOPHCHHKa Koju MeljycoOHO Zie/ie 3Harmba Kopesuiiie ca QuyKTyaiijama Op3uvHe WHOBALMja, yKa3yjyhu Ha To
Ja Opoj MHOBAaTMBHMX KOMOWHAIMja MOXKe OWTH jemaH oj TIaBHMX MexaHHW3aMa M3a CaMO-OpraHH30BaHe
KPDUTUYHOCTU. PaHUWju pa/ioBM KaHUJATKUILe Cy WH/WKOBAaIM HA TMOCTOjalbeé CaMo-OpraHu30BaHe
KPUTMYHOCTH Yy TIPOLIECY HACTaHKa KOJIEKTUBHOT 3Hawa. OBaj paji je 3HayajaH jep JeTa/bHO aHa/lIUu3Mpa
obpaciie caMo-OpraHu30BaHe KDUTHUHOCTH Y OBOM TPOLIECY M [I0/IJaTHO OTKPHBA KaKO €KCITIOHEHTH KOjuMa ce
OITKCYje caMO-OpraHW30BaHa KPUTUUYHOCT 3aBHCE Of] IapameTapa Kao IIITO Cy CUTHa/ pacTa cucrema u 6poj
€KCITepTH3a 110 areHTy.

Y npyrom pajy KaHAWJATKWAEe HCIIUTaHe Cy CTPYKTypajHe OCOOWHe XHUIepOOTMUHUX HAHOMpEesKa.
XurnepboMMUKUM ~ HAHOMpeXKaMa Ce  OIWCYjy CaMO-CK/IOTIMBA  Marepujaid  Koju Cy  HacTamu
CaMOOpPraHU30BaHUM KOMOHMHOBameM HaHo-uecTurla. OBe HaHO-uecTHIle MOTy Jia Ce OMNuily Iomohy
K/TMKOBA, MaJIMX MOTMYHO TIOBe3aHuX rpadoBa, BuurHe of 2-6. Ha 0cHOBY Mofiena XvmnepOoIMIKUX Mpexa,
MOTy Ce CHMY/IMpaTH Mpeke Koje cy carpaljeHe of ejieMeHTa, K/IMKOBa, ofpeljeHe Be/lMuMHe KOju ce
Mel)jycobHO KOoMOMHYjy Ha OCHOBY napaMeTpa aduHuTera. Adunurer ofpelyje fa su he KIuKoBU JenuTH
Behu W mamu Opoj uUBOpOBa M MBHIlA KaJa ce KOMOMHYjy. Mpexe reHeprcaHe Ha OBakaB HauuH Cy
xurepbOIMYHe Ca TapaMeTpoM XHUIepOoMUHOCTA 1 KOju He 3aBHCH Off BeJIMUMHE K/IMKa U apUHHUTETA.
Kangupatkvma je ypajguia CrieKTpajHy aHaiu3y Mpeka JoOMjeHMX 3a pas3/funTe BeJIMYMHe K/IUKOBa U
pasnuumuTe BpeHOCTU aHUTETA U yTIOpeAuia BbUXUOBe CTPYKTYpe. KOHKpeTHO M3pauyHarna je CrieKTpaaHy
JUMeH3Mja Mpe)Ka TeHepHCaHHX Ca KJIMKOBHMa BelWuMHe of 3-6 3a MO3WTHBHE U HeraTUBHE BPeHOCTH
aduHuTeTa. [Tokasana je fa criekTpasiHa JUMeH3Hja, Uuija BPeJHOCT je Y AUPEeKTHOj Be3u ca TUIIOM Audysuje
He MpeXXH, 3aBUCH 07 BeJIMUMHE I'PaJIMBHOT K/IMKa 3a MO3UTUBHE BpeJHOCTU auHuTeTa. [abe, rokasana je
[la BPeHOCT CTeKTpasiHe JUMeH3Wje He 3aBUCH 0[] BeJIMUMHe K/IMKa 3a HeraTMBHe BPeJHOCTH aduHUTeTa,
OIHOCHO 3a MpeXke y KOjuMa K/IMKOBM MMajy TeH/eHIHjy Zia ce MOBe3yjy INMpeKo Masor O6poja 4BopoBa U
uBMlla. KaHguzatkumwa je fja/be aHaiusupana ClieKTpe HopManusoBaHor JlamnacujaHa oBuxX Mpexka. OBu
CIIeKTPU UMajy U3pakeHe ITMKOBe U MUHHUMYMe, KOjU 110Ka3yjy M0CTOjame X1jepapXujcke CTPYKTYpe y OBUM
mpexxama. OBaj paj je 3HauajaH jep TOKasyje Kako €€ CTPYKType KOMITAaTHOW/IHE ca KOMITIEKCHUM
JVMHAMUYKAM 0COOMHaMa MOTY HarpaBUTH KOHTPOJIMCAaHkeM T0Be3aHOCTH TPAJMBHUX ejleMeHara Ha BUIIUM
HUBOMMaA.

Y tpehem pagy ucriuTHBaHe je yTHijaj 0cOOMHA CUTHA/IA pacTa Ha CTPYKTYPY Mpeska Koje pacty. Kao mozen
KOMITIEKCHHX Mpe>ka KOpHIIheH je MOzies1 Mpe)ka ca YBOpOBHMa Koju crape. CUrHany pacra cy 00H1jeHH 13
peanHux cucreMma. Ilopep Tora, reHepucaHu Cy W CUTHA/JIM pacTa Ca ’Ke/beHUM KapaKTepUCTUKama.
Kangupatkuma je ocMHC/IMIa UMTaBO UCTpakuBamwe, ofabpana Mofesn pacTa Mpexe, ofabpasa curHazne
pacTa Y mpejjio)Kuia HauuH yriopefjuBawba Mpexxa. EKcTpaxoBasa je curHaze pacta U3 peajHUX CUCTeMa U
HarpaBW/Ia aHa/lu3y HBUXOBUX 0COOMHA, OJHOCHO TpoIieHWIa XPCTOB eKCIIOHeHT. [lambe, ajanTthpana je
Mojies1 pacTa KOMIUIEKCHMX Mpe)ka Ca UYBOPOBHMA KOjU CTape Kako OM y MCTOM MOIVIO fia Ce /lofia BHIle
YBOPOBA U BHUILIE Be3a Y UCTOM TPeHyTKy. Pesynraru Cy rokasaau Jja CTPYKTypa KOMIUIKeCHUX MpeXa 3aBUCH
ofi ocobuHa curHana mwUxoBor pacta. Hajeha pasnmska usMelly CcTpykType Mpeka Koje Cy reHeprcaHe
KOHCTaHTHHUM CHTHAaJIoM U OHMX I'eHepHCaHHUX CUTHA/IOM KOjU Bapupa y BpeMeHy ce IpuMehlyje 3a curHase
pacTta Koju cy My/nTidpakTajHA U MIMajy KapaKTepUCTUUHe IyTro-AoMeTHe Kopesaiuje. OcobuHe curHama He
yTHUy Ha JUCTPUOYIMjy CTereHa UBOPOBA, OHOCHO CBe Mpeyke MMajy MCTe UCTPUOyIMje cTereHa YBOPOBa.
OcobuHe curHana pacrta Cy KOpe/lvcCaHe ca CTeleH-CTelleH Kopenaljama W 3aBHCHOIIDY K/acTepuHTr
KoedULjeHTa 07, CTereHa uBopa. Ilopen cuMynanyja M aHanvse, KaHAWJATKUIa je HMHTepripeTHpasa
pesy/aTare M Harucajaa YdTaB paji, ¥ BoAW/Ia KOPeCIoOHZeHIUjy ca yaconvcoM. Takolje, paj je npescTaB/beH
Ha TIpecTKHOj KoH(pepeHIMju Networks 2021, koja je ocHOBHa KoHdepeHIHja [IpyIlTBa 3a H3ydaBame
KOMIIJIEKCHUX MpesKa.

Y yeTBpTOM pajly aHanM3WpaHu Cy obpaciy AnHamuKe raHgemMuje SARS-CoV-2. KoHKpeTHO, aHamM3upaHu
Cy fABa Tiepuofia TlaHZeMuje: repuoj u3bujama TaHJeMuje, TIPBUX 0CaM MecCeld, U TIeproj, UMHYy3allyje,
MPBUX 0OCaM MecCel[d oj ToueTKa MMYHH3alje. AHa/U3UpaHe Cy BpeMeHCKe cepHje Opoj 3apakeHUX Ha
nHeBHOM HMBOy y mpeko 200 3ema/ba U perdoHa CBeTa 3a HaBe/leHa [JBa maepuoja. Ha OCHOBY 0BHX
BPEMEHCKUX CepHja, U3pauyHare Cy KopeJjalMOHe MaTpulLie 3a OBa JjBa Iepyo/ia U Te MaTpuLie Cy MarvpaHe
Ha JiBe MpeXe Yy KOjuMa Cy YBODOBU 3eM/be a Be3e CJIMYHOCTH u3Melly wux. CreKTpasHOM aHalIu30M
oapeheH je 6poj 3ajesHuIa Y OBe /IBe MpPEXe, a 3aTUM Cy K-MHHC aJfOPUTMOM HaljeHe rpyrie BpeMeHCKUX
cepyja y OKBUPY 3ajeiHuIia. Pe3ynraty Cy Tokas3aid jja ce Mpexke no0HjeHe 3a JBa HaBe/leHa IMepUO/A



JPaCTUUYHO PAas3/IMKYy, LITO [T0Kasyje ja je rnoyeTak MMyHHU3aLMje IPOMEHNO AUHAMUKY elujieMuje y 3em/bama
Y perMOHMMa Ha Jipyrauvje HauuHe. [I0K Heke rpyIie 3eMa/ba/peruoHa MMajy perMOHa/IHA KapakTep, OfHOCHO
3eM/be Cy TpyIHCaHe TI0 PerMOHMMa, 10CTOoje U KjlacTepu Koje oOyxBaTajy 3eM/be W3 pPa3IMUUTHX JeoBa
CBeTa U Ca pas/IMuMTUM CTeleHOM pas3Boja. 3eM/be/pPeriOHU KOjU Ce Haslase y UCTUM KJlacTepuMa Cy CJIMYHU
0 LMK/TyCHMa pacTa U orazama Opoja 3apakeHuX, [JOK Ha MambUM BPeMEHCKHM CKasama, 10 14 maHa, Kof
BehrHe 3eMasba/pervoHa UCIO/baBajy Mep3ucTeHTHe (uiykryanuje. KaHanaaTtkuma je cakynuia nojarke U
ypaguia eMIIMpUjCKy aHaau3y IloflaTaka, Malvpame Ha Mpeske, CIIeKTpajHy aHaau3y U Tpylucame
BpPEeMEeHCKMX CepHja. Y4eCTBOBaJ/la je y MHTepIIpeTalyjyu pe3y/Tarta U Mucamy paja, U Onia oAroBopHa 3a
KOPECTIOH/IeHIIN]y Ca YaCOIMCOM.

Y netoMm pajy TpUMeH€Ha je MeToJa TeopHje KOMIUIEKCHMX MpeXXa Ha M3yudaBame €eBOJIyLUje Mpexe
eKOHOHMCKUX GUpMHU Koje mocnyjy y cektopy ¢uHaHcuja y CjeaumeHrH AmepuukuM [Ip)kaBama.
BpeMeHcke cepuje 1leHa aki[{dja OBHUX KoMriaHWja 3a riepuog o 2002. o 2017. rogviHe vicKopwuiiiheH je 3a
V3pauyHaBame CeTa KOpesaljMOHMX MaTpulja, MO jeZiHa 3a CBaKy rofuHy. KopenanyoHe marpuiie Cy 3aTUM
MaripypaHe Ha OTeKHHeHe KOMITJIEKCHe MpeXke a 3aTUM je aHa/lM3MpaHa CTPYKTypa TUX Mpeka M Kako ce OHa
Mema Ipe, TOKOM U Tocsie ekoHoMcKe Kpuse 2008. roguse. KoHpeTHO, aHa/iM3upaHa je Me30CKOIICKa
CTPYKTypa OBUX Mpexxa, 6poj u Meljyco6Ha roBe3aHOCT 3ajefiHuLa. IToka3aHo je Ja ce CTPyKTypa Mpese
Mema ycjlef Ipojiacka CUCTeMa KpO3 eKOHOMCKY Kpu3y. CucTeM y KpU3M UMa Mame 3ajeHuLia Koje Cy jaue
Mmel)jycoOHO TOBe3aHe, IITO je WHAWKATOpP IOCTOjakba BHUCOKOT CHCTeMaTckor pusvka. Ca apyre CTpaHe,
oriopaBak cuctema je npaheH moeehamem Opoja 3ajemHuiia Koje cy ciabuje roBe3aHne meljycoOHO, OFHOCHO
Be3e yHyTap 3ajefHulia Cy jade. KaHAuaTKumba je OCMMCIWIA L[eJI0 UCTPa’KHMBame, OJHOCHO TOCTaBUsIa
nipo6JieM, MpeZIOKU/Ia METOA0/IOTH]y U C/leKToBaa nogarke. Ofpasinsa je aHaaM3y Me30CKOIICKe CTPYKType
3aje/IHUIIA U M3pauyHasa Kako ce HUXOB OpOj M TMOBE3aHOCT Memajy TOKOM BpeMeHa. VIHTepripeTupana je
pe3y/nTare W Hamucana paf, ¥ Ousa oAroBOpHA 3a KOpeCTHoHAeHIMjy ca yacorcoM. Paz je ripe3eHOTBaH Ha
koH(pepenimju Complex Networks: Theory and Applications 2021.

3.1.2 Ifumupanocm HayuHux padoea KaHoudoama

ITpema mojaliiMa o LUTUPAHOCTH ayTopa u3BedeHUX u3 6aze Web of Science 04.10.2022., pasioBu unju je
KaH/[M/|aTKMba K0ayTop LUTHPaHu cy 613 myTa, off uera 541 myTa 6e3 ayTorrara, a XypIIOB HH/EKC je 14.

3.1.3 ITapamempu Kea/iumema pagoed u 4aconuca

buTaH efieMeHT 3a MpOLieHy KBa/JMTeTa HayuHUX pe3y/Tara je W KBaJUTeT Yacoluca y KojuMa Cy pasiloBU
o0jaB/beHH, OFJHOCHO HUXOB UMMAKT (aktop — M®P. Y kareropuju M21a, M21, M22 u M23 KaHAWUJATKHIbHA
je oOjaBusia pagoBe y ciefehuM yacommcuma, rjje Cy MOABYYeHH OHM YacOTMCH y KOjUMa je KaHAuAaTKUba
objaB/brBasa y rneprofly HakoH oftyke Hayunor Beha o mpeziiory 3a cTHIjambe PeTXOHOT HayyHOT 3Bama:

1 pag y Nature (UD = 42.351),

1 pag y Nature Communications (U1® = 11.470),

3 paga y Scientific Reports (MU® = 5.078 3a 1 pag u Ud = 5.578 3a 2 paza ),

1 pag y Journal of Royal Society Interface (MU® = 4.907)

3 paga y Journal of Statistical Mechanics: Theory and Experiment (1 pag U® = 2.670, 2 paga UdD=2.234)
3 pagay PLOS One (U®= 3.234 3a 2 paga u UP=3.057 3a 1 pan)

3 paga y Physical Review E (1 pag U® = 2.508, 1 pag UD=2.284, 1 pag NP=2.296),
1 pax y Europhysics Letters (U® = 2.893 ),

1 pag y Physica A: Statistical Mechanics and Its Applications (M1® = 1.676),

3 paga y European Physical Journal B. (U® = 1.568 3a 1 pag u U® = 1.575 3a 2 paza)
2 paga y Entropy (1 pag Ud = 1.564, 1 pag NP=2.738 ),

1 pag y Acta Physica Polonica A (U® = 0.604),

1 pag y Cellulose (M$=4.210)

1 pag y Frontiers in Physics (M$=3.718)

1 pag y EPJ Data Science (U9=3.630)

YKymaH (akTop yTHllaja pajioBa KaHAWJaTKume je 124.464, a y repuogy HakoH ofnyke HayuHor Beha o
MpefjiorTy 3a CTUllalbe 3Balba BUIIM HayyHU capajHUK Taj daktop je 23.344. Yaconucu y Kojuma je



KaHIUIaTKUba 00jaB/bHBa/Ia pazZioBe Cy M0 CBOM YIJIe[ly LiekeHd U Bojehu y obnacTiMa KojuMa Tpumnazgajy.
ITocebHo ce melly wmuma uctuuy: Nature, Nature Communications, Scientific Reports, Journal of Royal
Society Interface, PLOS One, Journal of Statistical Mechanics, Physical Review E, Frontiers in Physics, EPJ
Data Science.

Hoparay 6ubmoMeTpHjCcKu MoKas3aTesbH y Be3U ca 00jaB/beHUM paJjoBUMa KaHUJATKUIbe Y TIepUofly HaKoH
ognyke HayuHor Beha o mpezsiory 3a cTuljalke 3Bakba BUIIM HayyHU capafHUK. OHa cafipXku HMMIaKT
takTope (U®D) pamosa, M20 6o/0Be pasioBa MO KaTeropu3aryjyd HayUHOMCTPA)KUBAUKUX pe3y/iTara, Kao U
WMIIaKT ()aKTOp HOPMAJM30BaH MO UMIAKTy rutupajyher unanka (CHUIT) (Hajoosba BpeAHOCT U3 mepuoja
[0 /1Be TOAWHE yHa3aj o objaBe paja). Y Tabenu Cy fare yKyIHe BPeIHOCTH, KaO U BPEAHOCTH CBHUX
(hakTopa ycpeameHux 1o Opojy wiaHaka W 10 Opojy ayTopa IO wiaHKYy, 3a pajoBe objaB/beHe y M20
Kareropvjama.

no M CHUII
YKymHo 23.344 65 8.654
YcpegmweH o unanky  [2.918 8.125 1.082
YcpenmweH 1o aytopy | 6.83 19.742 2.623

3.1.4 CreneH caMOCTa/THOCTH M cTeneH yyemrha y peaju3anuju pajoBa y HayYHHM LeHTPHMA Yy 3eM/bH
U UHOCTPAHCTBY

Y cBOM yKyIHOM J0cCajallitbeM pajy, KaHAuAaTKHba je Bojehy ayTop ZiBaHaecCT pa/ioBa, IPyTU ayTop cefam
nyOnvkaiiyja u Tpehu aytop ueTrpu myO/MKalidje, Y4eTBPTH ayTOP U CEMH ayTop Ha I10 jefIHO]j ImyOIuKaruju,
W TIOC/e[lbY ayTop Ha IiecT myOsmukanpja. Ha pasoBuMma Koju cy oOjaB/beHHM y TepHOAy HAKOH OfTyKe
Hayunor Beha o mpepjiory 3a cTvijame 3Balba HayuHW CapajiHUK, KaHAWAATKUIba je Bofehu ayTop Ha mer
nyOnvKalivja, Apyry ayTop Ha jefiHOj MyO/MKaLvjH, TI0C/IeIib| ayTop Ha AiBe MyO/iMKalvje ¥ ceiMUA ayTop Ha
jemHoj mybnukauuju. I[Ipy u3pagu CBUX OBUX MyO/JMKalMja KaHAMJATKWIbA je YUeCTBOBajia y KOHKDETHO]
¢dopmynanyju npobsiema, Cakylybalkby W UMIINemY TOJaTaka, pa3Bojy MeTo[a W eMIMPUjCKOj aHa/TU3M
rnojiataka, KOHCTPYKLHUjU U HYMEpPUYKUM CHUMYyJialldjaMa TeOpPUjCKUX MOZea, Ka0 M y 3aBPIIHOM MHCAY.
PagioBu Ha KojuMa je KaHAUZJATKWH-a MOCAembU ayTop ypaljeHu Cy Tof, leHUM pPYKOBOACTBOM. Ha oBuUM
pafioBUMa Cy TIPBU ayTOPU CTY[EHTU AOKTOpPaHJY KOjuMa je KaHAWJAaTKHHka MEHTOp WIM KOMEHTOp Ha
[OKTOPCKHM CTy[jama.

TokoM wu3paje [JOKTOpcke aucepranuje Ha WHcerutyty Joxked Credan y Jbyosbanu, CrioBeHHja,
KaHAW/IaTKWiba je y capafmu ca npod. aAp bocuskom Taguh u ap Llopriom ITasnrornyom paznsia Ha pasBojy
KBAaHTUTATMBHUX MeTOJa W H3yuyaBalkby CTPYKType W [UHaMUKe KOJIEKTUBHMX EMOTHMBHUX CTama y
TeXHOCOLMjaTHUM 3ajefHuIlaMa. TOKOM TMOCTIOKTOPCKOT UCTpakvBarba, y capajmu ca mpod. ap CaHToM
dopTyHaTOM, paJyia je Ha BUIIIe Pa3UUUTUX MpobsieMa Koju ce THUY COLMjasiHe AWHAMUKe, YK/bY4yjyhu Ty
Y yHUBep3a/JHe obOpaciie TOHalllamka Yy COLWja/lHAM cHcTeMuMa. Ha pa3Bojy KBaHTUTAaTUBHMX Mepa U
v3yyaBamby CTPYKTYpe KOMILUIEKCHUX Mpeka pajusa je U TOKOM JOKTOPCKUX CTyAuja, MOCTOAKTOPCKOT
WCTpaXkiBamba, Kao U TMo MoBpaTky Ha MHctutyT 3a ¢usuky y beorpagy. Ilo moBpatky Ha MIHCTUTYT 3a
¢u3uKky y Beorpany, KaHIuAaTKHba je 3arouesia UCTPaKHUBame AWHAMHUKE PA3IMUUTHX COLWjaTHUX TPyTia
YyMja Cy CTPYKTypa U JUHAMUKA yCJIOB/beHe yUeCTBOBamk-eM UaHOBa rpyre Ha jorahjajuma. PykoBogu Temom
Ciltpykilypa U QUHAMUKA COYUO-€KOHOMCKUX cuciieMa y OKBHpY HalMoHa/lHOr 1jeHTpa M3y3eTHHX
BpefHOCTU lleHTap 3a M3yuaBame KOMIUIEKCHMX cucTeMa. CBe OBe TeMe Cy BpJIO aKTyejHe, U Crazajy y
WHTEPJUCIUTVIUHAPHY 00/aCcT UCTpa)kKuBakba KOMITIEKCHH CUCTEMH. 3a YCIeIIHO W3y4aBame JUHAMHUKe U
CTPYKTYpe COLIMja/HUX, a U IPYTUX KOMITJIEKCHHX, CICTeMa HeOIIXO/IHO je T03HaBamke CTaTUCTUUKe (pu3uKe,
HarpeJHHUX CTaTUCTUYKUX METOZa, TeOpHje KOMITJIEKCHUX MpeXXa, Kao U HalpeJHUX HYMepUYKUX MeToza, Koje
YK/byUyjy MO3HaBawke pasIMUMTUX THUIOBAa MUKPOCKOICKMX Mogesna. Ilopes Tora, ucTpakuBame [UHAMUKe
COL[Mja/THUX CHUCTeMa 3axTeBa W 3Hamba M3 [PYrUX HayyHuUX o0/acTH Kao INTO Cy COI[HOJIOTHja U
KOMITjyTepcKe Hayke. KaHZuJaTKvma je OBa 3Hamka CTeK/Ia TOKOM JOKTOPCKUX CTyAuja M MOCTLOKTOPKOT
yCaBpIllaBamka a 3aTUM je Ta 3Hama npeHena Ha VHcTutyT 3a ¢usuKy y Beorpagy rje ycriocTaBuia HOBU
HWCTpa’KUBaUKH IpasaL].



KaHauaaTkviba ¥Ma akTHBHY Capajiiby Ca MCTPakKMBaunMa y obmactu ¢wusuke: npod. ap Bocubka Tazguh,
JbybOsbaHa, CroBenuja, ipod. ap Canto dopryHaro, Baymunrton, CAJl, ap ApHab Yarepxu, by denxu,
WNupuja v npod. ap 3opax JleBHajuh, HoBo Mecto, Cnoenuja. [Topes Tora capaljyje u ca uctpakuBaunma y
JIpyrumM obactuMa Hayke: ap Asnekcanzap Tomaresuh (cormonorsj), @uno3odcku hakyaTeT YHUBep3UTETa
y HoBom Capy, Hou Caz, Cpbuja, gp Tomu KaynuHen (kommjyTepcke Hayke), XencrHkY, PUHCKa, TTpod.
np Cuneana Ctedanu (ekoHOMUja), brkoka YHuBep3uTeT, MuiaHo, Utanuja.

Kangupatkuma ja pykoBoguial] ViHoBatoHor rieHTpa MHCTHTYTA 3a dusuKy y Beorpazy, rae oaroBopHa 3a
U PYKOBOJM Da3/lMUMTUM aKTHBHOCTUMA O/ TpOLieHe, 3allTUTe U MeHalIMeHTa HHTe/leKTya/lHe CBOjUHe
WHctuTyTa 3a Qusuky y beorpazy, pa3Boja TeXHOMOILKKX pelliekha, PyKOBOlemke NHOBALMOHUM TPOjeKTUMa,
capafma ca TpuBpefoM, yciayrama koje WHctutyT 3a ¢usuky y Beorpazy mnpyxka npuBpeau. Kao
pykoBogunal, MHoBaimoHor 1ieHTpa MHcTuTyTa 3a Qusuky capaljyje ca kommanujama Quadra Graphic,
Beorpaz, Cpbuja, Vlatacom Institut visokih tehnologija, Beorpas, Cp6uja, Syrmia d.o.o, HoBu Cag, Cpbouija,
TerparoH f.0.0., Hauak, Cpbuja, 60SECONDS LCD, JlonzgoH, Benvika Bpuranuja.

3.1.5. Haipage

Kanguaatkvimba je JOOWTHHUIIA TOAMII-e Harpajie 3a Hay4yHu JorpruHoC MHCcTHTyTa 3a O13uKy y Beorpazy 3a
2017. ronuHy, ¥ ToAMILLIbe Harpaze 3a puHaHcHjcKu gonpuHoc MHctutyTa 3a Gusuky y Beorpazy 3a 2019.
roauny. [JooutHuk je Cturienauje jarancke dhoagaruje MTO 3a 2019./2020. u 2020/2021. roguny.

3.1.6 Enemeniliu lipumeH/bUG0CILIU HAYHYHUX pe3y/liuatud

UcTpaxxrBamka KaHUJATKUIbe Cy NpPeTeXXHO y 007acTU M3yuyaBama COLMO-eKOHOMCKHX cucTema. Y TOM
CMUCITy, pe3y/ITaTd BeHUX PaJoBU MMajy BelMKM yTULaj Hallle pa3yMeBame ApYIITBA U T0jaBa y JpPYLLUTBY.
KoHkpeTHo, paioBu y mozo6sacTy CTPYKTypa M JMHAMUKa KOJIEKTUBHHUX eMOLjfja y TeXHO-COLWjaJHUM
Mpe)kama Cy JONpHHenu HaileM 0o0/beM pasymeBalmy /[JUHaMHMKe KOJIEKTHBHMX eMoOlLidja y OHJIajH
3ajefHMIIaMa W TIO3UTUBHUM W HeraTMBHMM edeKTMMa Koje eMoLidje MOr'y MMaTh Ha OAP)KUBOCT OBHX
3ajeqHuiia. Ha 0CHOBY HeKUX 07 pajioBa Harpas/beHe Cy IperopykKe 3a aAMUHUCTpPATOpe OH/IAjH COLMjaIHUX
rpyma Koje UM IIOMaxy Jia CBOje 3ajeJHUL|e 3alUTUTe O HeraTUBHUX e(eKaTa UCIO/beHUX eMoLyja. Pagosu us3
nofobmacT KBaHTUTAaTWBHO TIpOyuYaBamke 3Hambha KAao KOJEeKTUBHOT (eHOMeHa HaM TIOMaxy Ja Oorbe
pa3ymMeMO HacCTaHaK 3Hama M MHOBAlMje y HalleM ApymuTBy. Mozen pa3BujeHH 3apaj; pasyMeBama obpasara
MobumHOCTH y Obanmu CroHOBaue MOXKe [la TIOCTY>KH 3a TPEeJUKIMjy obpasaria MOOMTHOCTH Ha OCHOBY
1o3uBa a 6e3 yrpokaBarmba MPUBAaTHOCTH JbyH. VIcTpa)kuBama y 00/1acTH IpUMeHe KOMITJIEKCHUX CHCTeMa Ha
OuosoliKe, colyjasHe U €KOHOMCKe CUCTeMe MpY)Kajy HaM OCHOB 3a 0Oo/be pasyMeBame OBUX CHCTeMa.
KoHKpeTHO, HWCTaKMBamka Ha TeMy enujieMuja HaMm JOJaTHO IIOKasyjy [Ja Kaja npejsuljamo emnuzemuje
MopaMmo y3eTH y 063up 6HosiolIKe, corjasHe M KOMOMHALM]y OBUX (hakTopa. AHanM3a Mpeke eKOHOMCKHUX
aKrepa HaM je I0OKasaja Ja Kpo3 CcaMmy aHa/u3y MOXXeMO [ja OTKPUjeMO [ia JIM je CUCTeM Y CTalby BHUCOKOT
CHUCTeMaTCKOT PH3HMKa, Kao M Ja Oo/be pasymMeMoO YTWIlaj Ipefy3eTHX Mepa U IONUTHKA. Paj Ha Temy
TpeTMaHa Lie/y/I03HMX (UIMOBa I71a3MOM je ToKa3ao Jja rosiapHe 6oje Oosbe TpHjamajy Ha LieTysio3He
¢unmoBe TpetrpaHe m1asMoM. OBoO je jako 6uTaH pe3ynTar 3a yrnorpe0y oBUX (priMOBa y LITaMITH.

Pesynraty KaHAWZATKUIbE KOjU Cy Beh NpuMereHH y NpUBpeJU Ce OfHOCe Ha Pa3Boj MO/eCMBOI MexaHu3Ma
naboparopujcke Meranuiie. Jlaboparopyjcka Mellanuiia ca OBUM MexaHU3MOM je y yrnorpebu y HcTutyTy
3a MOJIeKy/lapHy TeHeTUKY U TeHeTCKA WHKUHEePUHT.

Mopenu ¥ MeTOAW 3a aHa/lKW3y KOMIUIEKCHUX MpeXa Koje je KaHAWJAaTKUiba pas3BWia TOKOM CBOT
HCTPaXMBAYKOT pajla Cy MKCOPUINEHW 3a pa3Boj ajropuTama 3a Mpernopyke y armkauuju 60seconds,
komnanvje 60SECONDS LCD. Y nnany je ma/by pa3sBoj OBUX ajropuTaMa M HOBUX Delllema 3a e-KOMepl]
cajToBe.

3.2 AHzazicogaHocm y ¢hopmupary HayuHux Kaopoea

Kangugatkumba je 6ua mentop ap Jenenn Cmurbanuh y U3pajy JUcepTaiyje Tof Hac/J0BOM ,,VICIUTHBamke
CBOjCTaBa KOMITJIEKCHUX MpeXka ca JUCKPeTHOM JAWHAaMUKOM® ofibpameHe Ha EneKTpoTexHUUkoM (hakynreTy
YuuBepsuteta y Beorpasy 2017. roguse. I'maBHH [ompuHOC Te3e je y oOmacTu craTUCTHUKe (hr3mKe
coLMjaTHUX cucTeMa. KibyUHM HayyHM IONPHUHOCH OITMCAHU Cy Y IorviaB/buma 2. ,, KBaHTUTaTUBHE MeToze",



3. ,Jlomaim“, 4. ,O6paciu yuemntha“, 5. ,CTpykTypa coldjalHe Mpexe I0j yTHIlajeM yueniha Ha
norahajuma“. [oryiaBsba OMUCYjy pesysTare rpejcTaB/beHe V pafloBUMa U TorviaB/buMa:

1.The Structure and Dynamics of Meetup Social Networks
J. Smiljani¢ and M. Mitrevi¢ Dankulov
In Scientific Computing: Studies and Applications, Nova Science Pub Inc (2017),

2. Associative nature of event participation dynamics: A network theory approach
J. Smiljani¢ and M. Mitrovi¢ Dankulov
PLoS ONE 12, e0171565 (2017),

3. A Theoretical Model for the Associative Nature of Conference Participation
J. Smiljani¢, A. Chatterjee, T. Kauppinen, and M. Mitrovi¢ Dankulov
PLoS ONE 11, e0148528 (2016).

Y cBUM OBUM paAoBrUMa KaHAWAAaTKUbd je PYKOBOAW/IA TVIAHMPAKBLEM U UCTPA>)KUBAYKKUM DA/IOM.

Kangupatkuma je opnykom HacraBHo-HayuHor Beha ®usmukor QakynreTa YHoBep3uTera y beorpagy
onpeheHa 3a MeHTOpa ZOKTOPCKe Te3e AHe Bpanuh o Ha3uBoM ,,Evolving complex networks: structure and
dynamics“. MeHTOp je Ha [JOKTOPCKUM CTyAMjaMa CTyZeHTHMa JokropaHzguma Japju LBetkoBuh u Hukom
Crynapy, Koju Cy ynycaHU Ha JIOKTOpcKe cTyzuje Ha PusnukoMm (akynreTy YHuep3ureTa y beorpazy 2020.
omHocHO 2021. roguHe.

KanuiaTkumba je 6ria MEHTOD Y U3pajivd MacTep Te3a:

1. Hapje LBetrkoBuh, HacioB ,CratucThuka (M3vKa ernujieMuja: MOJeld Ha KOMIUIEKCHUM Mpexkama“,
®usnuky (akynret, YHuBep3uTera y beorpany, ogbpamena 2020. roguHe.

2. Hukomu Crynapy, HacioB "O6paciy mMobunHocty y T'pagy Beorpajy: mpoCTOPHO-BpeMeHCKa aHa/iu3a
CTPYKType u guHamuke mpuje u TokoM COVID-19 manpemuje”, ®usnuku ¢akynreT, YHUBep3uTeTa y
Beorpagy, onopamena 2021. roguHe.

3. Jannua boxun, HacnoB ,,CTpyKTypa U JWHaMHKa KOMIUIEKCHE Mpe)Xe MHTepaklyja KOPUCHHKA Ha CajTy
[ur“, onbpamena 2022. ropvHe.

Kanangatkuma je Kao HaCTaBHUK aHTa)KOBaHa Ha aKpeJUTOBAaHOM CTY/UjCKOM MacTepy akaZleMCKUX CTyjuja
PauyHapcTBO y JApyILITBEHMM HayKaMa YHuBep3uTera y beorpazy, e Ap)Ku HacTaBy Ha TpeIMETY
PauyHapcka aHanmM3a IpyIITBEHHUX MpeXKa.

Kangupatkuma je Kao HaCTaBHUK aHTa)KOBaHA Ha akKpeJUTOBAaHOM CTYZWjCKOM MacTepy akaJeMCKUX CTyauja
HarnpepHa aHanu3a nojaraka YHuBep3uTeta y beorpany, rie Jp>Ky HaCTaBy Ha CPIICKOM U €HITIECKOM je3UKY
Ha IpefMeTMMa YBOJ, y aHaJW3y BpPEeMEHCKUX cepHja, AHanu3a [ApYyLUTBEHUX Mpexxa, Belurauka
WHTeJIMreHL[1]ja/MallluHCKO yuewe, Busyenusanuja nogaraka, YBOJ y TeEOPUjy KOMILIEKCHUX MpesKa.

Kao moka3 o MeHTOpPCTBY y W3pajd [JOKTOPCKe Te3e TIPUIOKeHe Cy TpBa CTpaHa JoKTopara Ap JesieHe
Cmusbanuh, 3axBasHMLA U cafpiKaj paja. Kao Joka3 o MeHTOPCTBY Ha JOKTOPCKUM cTyaujamMa AHu Bpanuh
npusiokeHa je Opyka Beha HayuHuMX 00s1aCTH TIPUPOAHO-MaTeMAaTHUKMX HayKa YHuBep3uteTa y beorpapy.
Kao foka3 o MeHTOPCTBY y U3pajii MacTep Te3e MpUIOKeHe Cy TPBe CTPaHuIle MacTep Te3a cTyzleHara. Kao
[IOKa3 0 yueCTBOBaWY Yy HACTaBU TPUJIOXKEHH Cy UCTIMCH ca Beb CcTpaHMI]a MacTep Mporpama.

3.3 Hopmupame 0poja KoayTOpPCKHX PajioBa, MaTeHaTa U TEXHUYKHUX peliermha

Kangupatkvma je objaBuia 8 pagoBa M20 kareropuje, 3 mornaB/ba y KibM3M M MMa jeflaH PervCTPOBaH
MaTeHT y TMepuofly HakoH ofnyke HayuHor Beha o mpezyiory 3a cTullambe 3Bama BUILK HayYHU CapajiHUK. 7
pajioBa U 3 TOMIaB/ba Y KHU3U Cy 0a3vpaHy Ha KOMIUIEKCHUM HyMePUYKHM CHMYyJ/alidjama, jefiaH paj v
jelaH maTeHT Crajajy y ekcrieprMeHTanHe pagose. CenaM pajoBa U TpU I0IVIaB/ba Y KEU3U KOja Crajajy y
KaTeropHjy HyMepUUKHUX CHMYy/allija MMajy ueTHPU U Mambe ayTopa, Tako /la y/ia3e MyHOM Te>XHHOM Ha Opoj
KoayTopa. YKyrmaH 6poj M 0OofoBa Koje HOce OBHUX JeceT mybiukaija je 73. Pag KmacM(HKOBaH Kao
eKCTieprMeHTa/IHU 13 Kareropuje M21a uma 11 KoayTopa, cTora 6poj HOpMHUPaHUX TI0eHa Koje HocH je 5.56.



[MTaTeHT KOju je mpu3HaT U perrctpoBaH y PenyOmurmm Cpbuju u craga y kareropujy M92 mma mect
KoayTopa 4 HOCTH TiyH Opoj moeHa koju je 12. YKkymnaH Opoj TioeHa KaHAWZaTKHbe Ha ocHoBy M20, M10 u
M90 ny6sHKalidja rpe HOpMUpama U3HOCH 95, a Tocie HopMuparka je 90.56. HopMupaHu TIoeHW UiHe Mambe
of, 10% op ykymHor 6poja roeHa.

3.4 PykoBoljerse npojeKkTiMa, NOTHPOjeKTHMAa U MPOjeKTHUM 3ajanMa

Kanguaatkumba je o cajga 6uaa pykoBoguar 3 MpojekTa U iBe MOTnpojekTHe Teme. Mcripen MHCTUTYTa 3a
¢m3uKy y Beorpagy Owia je wim join yBeK jecTe pPyKOBOAWIIAL] Ha fABa rpojekta PoHa 3a WHOBALMOHY
nenatHocT Perry6iiuke Cpbuje y okBupy nporpama Capafitba Hayke U ripuBpefie. Ha jemHoM mipojekty je 6uma
pyKoBojuial] y okBUpy rporpama TpaHcdepa TexHosnoruje ®oHza 3a MHOBALMOHY fenaTHOCT Pery6ivike
Cpbuje. PykoBogu/ia je MOTIPOjeKTOM y OKBUPY Y OKBUDY TIpOjeKaTa OCHOBHUX MCTpa’khBarmba. PykoBoamia
je moTrnpojekToM y okBupy HarjmonanHor LieHTpa n3y3eTHUX BpeHOCTH LleHTap 3a n3yyaBame KOMILIEKCHUX
cucreMa.

Y nepuony HakoH opnyke Hayunor Beha o mpegsiory 3a cTuljambe 3Bamkba BUILM HayYHU CapaJHUK,
PyKOBoAWIA je ciiefiehuM rpojekTriMa U MoTIpOojeKTHMa:

HasuB: Mogeauparbe KOMIIeKCHUX HeAUHeapHUX qUHAMUYKUX cuciiema

Tun mnpojekra: moTnpojekar y oksupy mpojekta OH171017 Mogenupakbe U HyMepuuke cHUMYy/aLyje
CJI0’KeHUX BHIIIeYeCTUUHUX CUCTeMa

ITokpoBuTe/b: MUHNCTAPCTBA ITPOCBETE, HAYKe U TEXHOJIOMIKOT pa3eoja Penyomike Cpouje

ITepuop: 2014-2019

Jokas: [lotBpza pykoBoauona npojekta OH171017 Mopenvpawmke U HyMepUuKe CUMy/alyje CA0KeHUX
BHUIIIEYeCTUUHUX CUCTEMA

Ha3sus: Ciupykillypa u guHamuka coyuo-eKOHOMCKUX cucttiema

Tun mnpojekra: Tema y okBupy HaimonamHor njeHTpa u3y3eTHUX BpedHOCTU lleHTap 3a H3yuaBame
KOMIUIEKCHUX CHUCTeMa

ITokpoBuTe/b: MUHHCTPACTBO MPOCBETE HayKe U TeXHOJIOLIKOT pa3Boja Pery6mike Cpouje

ITepuop: 2019-2023

Joka3: IloreBpza pykoBoguoLa HainyonamHor LieHTpa HU3y3eTHUX BpefHocTH lleHTap 3a u3yuaBame
KOMITJIEKCHUX CHACTeMa

Ha3us: B-Lock: The first Physical Access Control System with uncopiable keys

Tun npojekra: Capasitba HayKe U TIpUBpe/ie

IMokpoBute/b: PoH/ 32 UHOBAI[UOHY flenaTHOCT PenyGmike Cpbouje

IMapThep: Vlatacom Institut visokih tehnologija, Beorpag, Cpbuja,

ITepuop: 2019-2021

Joka3s: Vcmuc cTpade o (rviHaHCHMpaHUM TpojeKTHMa Ha cajTy PoHza 3a MHOBALMOHY [1e/1aTHOCT, KOMHja
TIpBe U MOC/Ielihe ZIBe CTpaHe YTOBOpa O KOH30PLUjyMy

Hasus: Platform for Remote development of Autonomous Driving algorithms in realistic environment —
READ

Tun npojekra: Capaiiba Hayke U TIpuBpeie

ITokpoeute/b: PoH/ 3a HHOBAIMOHY Je1aTHOCT Perybmvike Cpouje

IMapTHep: Syrmia d.o.o, Hou Caz, Cp6uja

IMepuop: 2021-2023

Joka3s: Vcmuc cTpaHe o uHaHCHMpaHUM TIpojeKTMMa Ha cajTy PoHZAa 3a MHOBALIMOHY [Ie/aTHOCT, KOmuja
MpBe U NOUJIe[ibe IBe CTpaHe YToBOpa O KOH30PLUjyMy

Ha3ue: Miniaturization of Teslagram® reader for applications in secure tracking
Tun npojekra: nporpam rporpam TpaHcdep TexHosoruja

IToxpoBures/b: PoH/ 33 MHOBALMOHY JlesiaTHOCT Perry6sike Cpouje

ITepuop: 2021-2022



Joxka3s: Komnuja nipBe cTpaHe yroBopa o ¢MHaHCHpamby

3.5 AKTHBHOCT Y HayYHMM U Hay4YHO-CTPYYHHUM /IPYIUTBUMA

Kanmupatkuma je wiaH W TipeAcTaBHUK MHcTuTyTa 3a ¢usuky y beorpagy y HaimonanHoM
KOOPZMHALMOHOM TeJly 3a CIipeyaBame LIMpema Opy’Kja 3a MaCOBHO YHUILLITEHE.

Kangupatkuma je 10 cafa O6uima perieHzeHT y cienehum uacommcuma: Scientific Reports, PLOS One,
Frontiers in Physics, Applied Sciences, Mathematics, Entropy, Nature Human Behavior, Physical Review E,
Chaos. Kao moka3 y ripusiory cy 3axBajHHLle 3a pedepricame pajjoBa y OBUM UaCOIKCHMa.

Kangupatkuma je y miepuofy HakoH ofyiyke HayuHor Beha o mpenjiory 3a cTullame 3Barba BUINK HayYHU
capaZHuK Owna wiaH y cieqehuM HayyHMM W TIPOTPaMCKHM KOMMTETMMa JioMahux W MeljyHapoaHux
KOH(epeHIIHja:

1. The 7th International Conference on Complex Networks and their Applications (Complex Networks 2018),
of 12. no 13. peuiembpa 2018. rogune, Kam6pury, Besvka BpuTanuja

2. The 8th International Conference on Complex Networks and their Applications (Complex Networks 2019),
oz 10. mo 12. geriembpa 2019. roguse, Jlucabon, [Toptyran

3. The 9th International Conference on Complex Networks and their Applications (Complex Networks 2020),
of 1. no 3. meriem6pa 2020. rogune, Magpug, IInanuja, oHnajH

4. The 10th International Conference on Complex Networks and their Applications (Complex Networks
2021), 30. HoBeMOpa 0 2. geriem6pa 2021. rogune, Maapua, IInanuja

5. The 11th International Conference on Complex Networks and their Applications (Complex Networks
2021), ox 8. no 10. HoBemOpa 2022. rogune, ITanepmo, Mranuja

6. Conferences on Complex Systems (CCS2021), op 25. no 29. okrobpa 2021. roauue, JIvioH, @paHilycka

7. The 4th Annual International Conference on Computational Social Science (IC2S2 2018), og 12. mno 15.
jyna 2018. ronune, EBancton, CAJl

8. The 5th Annual International Conference on Computational Social Science (IC2S2 2019), ox 17. mo 20.
jyna 2019. rogune, AMcrepzam, XonaHauja

9. The 6th Annual International Conference on Computational Social Science (IC252 2020), on 17. go 20.
jyna 2020. ronvHe, OHMajH

10. The 7th Annual International Conference on Computational Social Science (IC252 2021), on 27. no 31.
jyna 2021 rogune, Llupux, I1IBajijapcka, oHnajH

11. International Conference on Computing, Electronics and Communications Engineering (iCCECE 2018),
ox 15. go 16. aBrycra 2018. ronune, Coytianz, Benvka bpuranuja

12. International Conference on Emerging Technologies in Computing (iCETiC 2018), og 23. fo 24. aBrycra
2018. rogune, JlounoH, Benvika bputanuja

13. International Conference on Complex Systems (ICCS 2018), oz 22. mo 27. jyna 2018. roqune, Kem6pwuiy,
CALL

14. International Conference on Complex Systems (ICCS 2020), which will be held oz 26. fo 31. jyna 2020.
roguHe, Haiya, Benvka bputanuja

15. The 10th Social Informatics conference (SocInfo 2018), og 25. 1o 28. cenrrem6pa 2018. rogune, CaHKT
IMetepcbypr, Pycuja

16. 11th International Conference of the Balkan Physical Union (BPU11), on 28. aBrycra g0 1. cemrembpa
2022. rogunHe, Beorpan, Cpbwuja, koopauHatop cekije Physics of Socioeconomic Systems and Applied
Physics

17. The Fifth Conference on Information Theory and Complex Systems (TINKOS 2017), om 9. mo 10.
HoBemOpa 2017. rogune, beorpag, Cpbuja

Kao Ji0ka3 0 uiaHCTBY y MPOrpaMCKUM KOMUTETAMA TMPUIOXKEHH Cy TTO3UBH 3a yUeCTBOBambE y MPOrPaMCKUM
KOMHTETHMA U I0Ka3u O MPUXBATamky T031Ba, KAa0 U UCIHCH U3 KIbUre arcrpakara. Kao /1oka3 0 4aHCTBY Y
HatoHaiHOM KOOpZIMHALIMOHOM TejTy 3a CIIpeuaBame IIMpema Opy’Kja 3a MaCOBHO YHUILTEH:E MPUIoKeHa
je omkyka Bnage. Kao goka3 o pedepucamy paioBa y 4acONMCHMa TMPUWIOKEHW Cy 3aXBajHHUIlEe 3a T0C/aT
W3BeIIITaj U UCITKC Ca CajTa Yacoruca.



3.6 YTunaj HayyHUX pe3y/Trara
YTuuaj HayyHUX pesysiTara oriea ce y rojanuma 0 LUTUPAHOCTH, HaBeleHUM y cekuuju 3.1.2.

Kanguaatkuma je ofpskana Tpu TpefiaBama 1o mo3usy: 1) 20th Symposium on Condensed Matter Physics
(SFKM) y Beorpazgy 2019. rogune, 2) PyCon Balkan y Beorpagy 2019. rogune, 2) The 2nd Balkans-China
Mini-Symposium on Natural Products and Drug Discovery, 2019. rogune, Beorpazg, Cpbuja. Kanauzatkuma
je cBoje pe3yaTare TpeACTaBWIa U Ha TeT KoHdepeHIWja y 3em/bM U uHOCTpaHCTBY: 1) Higher-Order
Connectivity and Correlations in Complex Systems, Complexity Science Hub, Beu, Ayctpuja 2019. roause,
2) TUHKOC 2017 y beorpamy 2017. rogune 3) Networks 2021, onnajH, 2021. roaune, 4) NetSci 2022
catesmuT Higher-Order Topology & Dynamicsy in Complex Systems 2022. roguHe, 5) The 6th International
Conference on Complex Networks and their Applications (Complex Networks 2017), JluoH, ®PpaHIycka.
Ogfpxkana je u ABa ceMHHap Ha rpyny 3a buomHdopmaThKy MareMaTHUukor ¢aky/nTeTa YHHUBep3UTeTa y
Beorpagy 2019. roguHe u y JlabopaTtopuju 3a AWTWTAlIHy COLMOMETpUKY MHcTHTyTa 3a (unozodujy u
IpyiwutBeHy Teopujy 2020. roguHe.

3.7. KoHKpeTaH AONPHHOC KaHJUW/JaTKUIbE Yy peajn3aluju pajoBa y HayuHUM I[eHTPHUMa y 3eM/bH U
HHOCTPaHCTBY

Kangyjatkuma je 3HauajaHO JoMprHeaa CBaKOM pajly Ha KoMe je yyecTBoBaia. OcaM paZioBa y 4aCOMUCHMa,
TpHU NOIVIaB/ba y KbUrama U jefjaH IaTeHT Y [1epuoJy HakoH ojjyke Hayunor Beha o mpegory 3a cTuliame
3Barba BUILM HAyYHU CAPaJHUK, Cy, LITO Ce aHTa)KOBara KaH[UaTKUie Thde, ypalleHn Ha VHCTUTYTY 3a
¢m3uky y Beorpamy. Ilog pyKOBOACTBOM KaH[u[aTKuibe ypaljeHO je detwpu pajoBa oOja/beHUX Y
YaconucHUMa U TpU IoIvIaB/ba Y KibH3U. Ha pajoBuMa je KaHANWaTKUba [10C/Ie b ayTop. Y OBUM pafloBUMa
Y TIOIVIaB/bUMa KaH/u/aTKuma je feduHucana npobiaeM, 0CMUCINIA MeTOJe UCTPaKKBamwba, yuecTBOBala y
CaKyIubalwy II0/laTaka, MWUXOBOj aHalIW3M M MOJe/upamy, WHTepIipeTHpana pesy/arare, Hamucaaza Hu
exquroBasa paz. Ha aBa pajja KaHauaTKUba je TIPBU ayTop. Y OBUM paj0BUMa je KaHAUJATKUbA, Y Capajitbi
ca KoayTopuMa, OCMUC/IW/IA TpoOseM, Cakyluia W aHaJu3upasna IoJaTke W Jaja 3HadajaH JoTpPUHOC Y
VMHTepIpeTalju pe3ynraTa. Ha jemgHo] TyO/MMKalMju y YacomuCy KaHAWJATKUEbA je [APYrd  ayTop.
KoHKpeTHO, KaHAWaTKHba je TOKOM M3pajie OBUX MyO/vKaliija 61ia mokperay UCTpakKvBamba, pajiniia je Ha
cakyI/baky M uviihewy rozaraka, pasBojy MeToja 3a eMIUPUjCKy aHalau3y IozaTaka, Kao U Ha HUXOBO]
eMIMYPHjCKOj aHa/IM3H, pa3Bojy oAroBapajyhu mopena v WHUXOBUM HYMepUYKUM cuUMynanujama. Ha jenHoj
nyONMvKalWju KaHAWZATKWEbA je ceaMu ayTop. Y OBOM pajly KaHJU/aTKWiba je 3ajefHO ca Kojerama
OCMMC/IW/IA METOJ, Mepema KBallleka M U3BpIIWIAa Mepema. Ha maTeHTy je KaHguZlaTKMmba HaBeJeHa Kao
4yeTBPTU ayTop. [IpwivkoM mpumpeMe MaTeHTa y4eCTBOBajla je OCMMUIIbaBawky I10eCUBOI MexaHH3Ma
nabopaTopujcKe Mela/nLe U MMUCamwky TIaTeHTHe TIpyjaBe.

Ha WuctutyTy 3a Pusuky y Beorpagy KaHau/aTKuba je 3aUeTHHUK HOBOT TpaBlla UCTpaXkKWBama y obmactu
(u3MKe KOMIJIEKCHUX CHCTeMa, cOLodu3mnKe. 3Hama U MCKYCTBA KOja je CTek/a Ha JOKTOPCKWAM CTyAjaMa
1 TIOCTIOKTOPCKOM YyCaBplllaBamy, a Koja Cce OfHOCe Ha MeTOfle M TeXHUKe 3a eMIMPHjCKY aHaln3y U
TeOpHjCKO Mojie/ioBake KOJeKTUBHUX (peHOMeHa y KOMITIEKCHUM CUCTEMUMa, je YCIIellIHOo MpeHena miahjuM
capaJHMIIMMA y CBOjOj TPYITH Koja je meo JlabopaTopuje 3a MpUMeHy padyHapa y Hayr, LleHTpa H3y3eTHUX
BpeHOCTH 3a M3y4aBambe KOMIUIEKCHUX CHCTeMa. Y OKBHUPY L|eHTpa je PyKOBOJWIAL| MTOTIIPOjeKTa, OAHOCHO
jeHOr IpaBlia UCTPAKUBaKA.

3.8 YBoaHa npejaBama Ha KoH($epeHIMjaMa, Apyra npejaBamkba H AKTHBHOCTH

1. Marija Mitrovi¢ Dankulov and B. Tadi¢
Spectral Properties Of Hyperbolic Nano-Networks
20th Symposium on Condensed Matter Physics (SFKM), October 7-11 2019, Belgrade, Serbia, pp. 60, M32

2. Marija Mitrovi¢ Dankulov
Phython and computational social science
Pycon Balkan 2019, October 3-5 2019, Belgrade, Serbia, keynote speaker



3. M.Mitrovi¢ Dankulov and B.Tadi¢

Spectral Properties of Graphs with Aggregated Simplexes

Higher-Order Connectivity and Correlations in Complex Systems, November 25-26 2019, Vienna, Austria,
M34

4. M.Mitrovi¢ Dankulov
Kvantifikacija slucajnosti u bioloskim kompleksnim mreZzama
CemuHap 3a buonHpopmaTrKy, YHuBep3uTeT y Beorpazy, 8. Maj 2019. ronune, Beorpaz, Cpbuja

5. M.Mitrovi¢ Dankulov

Socio-fzika: kako fzi¢ari proucavaju kolektivne fenomene u socijalnim sistemima

Cemwunap JlabopaTopuje 3a AUTUTATHY COLUOMETPHKY, THCTUTYT 3a ¢Gumo300hujy v APyIITBEHY TeOpH]y, 9.
Hoeembap 2020. roaune, beorpag, Cpouja

6. M.Mitrovi¢ Dankulov

Quantifying randomness in real interaction networks and examples in biology

The 2nd Balkans-China mini-symposium on natural products and drug discovery, April 11-13 2019,
Belgrade, Serbia, pp. 48, M62

7. A. Vrani¢ and M. Mitrovi¢ Dankulov
Growth signals shape the topology of evolving networks
Networks 2021: A Joint Sunbelt and NetSci Conference, July 5-10 2021., online, pp. 283, M34

8. M. Mitrovi¢ Dankulov and J. Smiljani¢

Structure and dynamics of event-driven social groups

The Fifth Conference on Information Theory and Complex Systems TINKOS 2017, November 9-10 2017,
Belgrade, Serbia, pp. 22-23, M64

9. M. Mitrovi¢ Dankulov and B. Tadi¢

Higher-distance  connectivity — portraits and spectral dimension of human connectomes
Higher-Order Topology & Dynamics in Complex Networks Satellite Symposium within NetSci2022, 11 and
13 July 2022, online

10. M. Mitrovi¢ Dankulov and J. Smiljani¢

Associative nature of event-driven social dynamics: a network theory approach

The 6th International Conference on Complex Networks and their Applications (Complex Networks 2017),
November 29 — December 1 2017, Lyon, France, pp. 30.31

11. M. Mitrovi¢ Dankulov
Collective Knowledge Building in Online Social Networks
Digital Society Now EMERGE?2022, Belgrade 16-18 December 2022, Belgrade, Serbia, pp. 76

Kao foka3 mpusiokeHa Cy TO3WMBHA MMcMa 3a yuelrhe Ha kKoHgepeHIMjama, Beb cajToBu KoHpepeHLHja,
W3BO/IM U3 KEbUra arcTpakara.



3 EJIEMEHTNA 3A KBAHTUTATUBHY OLIEHY HAYUYHOTI' 1OITPUHOCA KAHAUJATA

OcTBapeHu pe3y/iTaTy y Tepruofly HakoH ofiiyke HayuHor Beha o mipesiiory 3a cTuilame MpeTX0JHOT HayuHOT

3Barba !
Kareropuja M 6ogoBa mo Bpoj pagoBa Ykynao M Hopvupanu
paay 0ogoBa opoj M 0ojoBa

M21a 10 2 20 15.56
M21 8 5 40 40

M22 5 1 5 5

M13 7 2 14 14
M14 4 1 4 4

M32 1.5 1 1.5 1.5
M33 1 1 1 1

M62 1 1 1 1

M34 0.5 8 4.0 4.0
M92 12 1 12 12

Hopel‘]e}be Cd MUHHUMA/THUM KBAHTUTAaTHBHUM YyCJIOBHMA 34 pEI/I360p Yy 3Balb€ HayUYHHU CaBeTHUHK .

Ocraapero, OcTtBapeHo

Heomnxop opoj M Ho an am;
MunumMasHu 6poj M 6o10Ba HO 6om0Ba 6e3 6 pMUp

poj M 6ogoBa
HODMHpamba

YKYIIHO 70 102.5 98.06
M10+M20+M31+M32+M33+M41+M42+M90 50 97.5 93.06
M11+M12+M21+M22+M23 35 65 60.56

ITpema IST Web of knowledge 6a3u ykynan 6poj 1jutata pajjoBa KaHAugaTKume je 613, 10K je Opoj nurara

0e3 aytouuTara 541. [Tpema uctoj 6a3u h-uHAEKC KaHAUJATKHbE je 14.




6 CIIMCAK PAJIOBA 1P MAPUJE MUTPOBUhH JAHKYJ/IOB

ITornaB/be y ncTakayToj MoHorpaguju meljynapoasor 31Hauaja (M13)

PHQOBI/I 06iaBJ'I:EHI/l HAKOH OJJIYKE Haytmor Beha o IMpeaJjory 3a CTUlldibé 3Bdibd BUIIIM HAYYHHU
CapaiHUK

1.J. Smiljani¢ and M. Mitrovi¢ Dankulov

The Structure and Dynamics of Meetup Social Networks

In Scientific Computing: Studies and Applications, Nova Science Pub Inc, ISBN: 978-1-53612-564-1, 33-
67 (2017)

PajioBM 00jaB/heHH HAKOH M300pa Y 3Baihe BUIIK HAYUYHHU CapaiHUK
1. M. Mitrovi¢ Dankulov, M. del Mar Alonso-Almeida, F. Sharmeen, and A. Lukasiewicz

Social networks theory
In Digital Social Networks and Travel Behaviour in Urban Environments, Routledge (Taylor&Fransis
Group), DOI: 10.4324/9780429488719, 7-26 (2019)

PajoBH 06jaB/beHn npe u30opa y 3Bame BHIIHM HAYYHH CapaHUK

1. M. Mitrovi¢ and B. Tadi¢

Emergence and structure of cybercommunities

Handbook of Optimization in Complex Networks Theory and Applications, part 2: "Structure and Dynamics
of Complex Networks" Ed. M. M. Thai and P. Pardalos, 57, Part 2, 209-227, Springer, Berlin (2012).

ITornapsbe y MoHorpapuju meljyHapogHor 3Hauaja (M14)

PajoBu 00jaB/beHH HAKOH M300pa Vv 3Baihe BUIITY HAVYHY CapaJHUK

1. M. Mitrovi¢ Dankulov, G. Caldarelli, S. Fortunato, and D. Krioukov

Classifying Networks with dk-Series

Multiplex and Multilevel Networks, Oxford University Press, DOI: 10.1093/0s0/9780198809456.001.0001,
51-73 (2018)

PajioBu y meljyHapoHuM yaconucuMa u3y3eTHUX BpeaHocT (M21a)

PajioBu 00jaB/beHH HAKOH M300pa y 3Bafhe BUIIY HAYYHH CapajiHUK

1. K. Dimi¢-MiSi¢, M. Kosti¢, B. Obradovi¢, A. Kramar, S. Jovanovi¢, D. Stepanenko, M. Mitrovi¢
Dankulov, S. Lazovi¢, L. S. Johansson, T. Maloney, P. Gane

Nitrogen plasma surface treatment for improving polar ink adhesion on micro/nanofibrillated cellulose films
Cellulose 26, 3845-57 (2019), ® = 4.210 3a 2019. rog,.

2. A. Vrani¢, A. TomaSevi¢, A. Alori¢, M. Mitrovi¢ Dankulov
Sustainability of Stack Exchange Q&A communities: the role of trust
EPJ Data Sci. 12, 4 (2023), Nd=3.630 3a 2021. rog,.

PajoBu o6jaB/beHu npe u30opa y 3Bame BUIIM HAyYHH CapaffHUK

1. C. Orsini, M. Mitrovi¢ Dankulov, P. Colomer-de-Simon, A. Jamakovic, P. Mahadevan, A. Vahdat, K. E.
Bassler, Z. Toroczkai, M. Boguna, G. Caldarelli, S. Fortunato, and D. Krioukov

Quantifying Randomness in Real Networks

Nat. Commun. 6, 8627 (2015), U® = 11.470 3a 2014. rog,.

2. M. Mitrovi¢ Dankulov, R. Melnik, and B. Tadi¢



The Dynamics of Meaningful Social Interactions and the Emergence of Collective Knowledge
Sci. Rep. 5, 12197 (2015), U® = 5.578 3a 2014. ro.

3. S. Fortunato, A. Chatterjee, M. Mitrovi¢, R. Ku. Pan, P. Della Briotta Parolo, and F. Becattini
Growing Time Lag Threatens Nobels
Nature 508,186 (2014), N® = 42.351 3a 2013. roz.

4. V. Palchykov, M. Mitrovi¢, H. Jo, J. Saramaki, and R. Ku. Pan
Inferring Human Mobility Using Communication Patterns
Sci. Rep. 4, 6174 (2014), U® = 5.578 3a 2014. rog.

5. M. Suvakov, M. Mitrovié, V. Gligorijevi¢, and B. Tadi¢
How the online social networks are used: dialogues-based structure of MySpace
J. R. Soc. Interface 10, 20120819 (2013), Id® = 4.907 3a 2012. rog,

6. A. Chatterjee, M. Mitrovi¢, and S. Fortunato
Universality in voting behavior: an empirical analysis
Sci. Rep. 3, 1049 (2013), Ud = 5.078 3a 2013. o,

7. M. Mitrovi¢, G. Paltoglou, and B. Tadi¢
Quantitative analysis of bloggers’ collective behavior powered by emotions
J. Stat. Mech.-Theory Exp. P02005 (2011), ® = 2.670 3a 2009. rog,

PagoBu y BpxyHckum MeljyHapogaum yaconucuma (M21)

PapoBu 06iaBJI>EHI/l HAKOH OJJIyKe Haytmor Beha o MMpeaJiory 3a CTUIldih€ 3Bdibd BHUINIM HAYYHU
CdpaiHUK

1. B. Tadi¢, M. Mitrovi¢ Dankulov, R. Melnik
Mechanisms of self-organized criticality in social processes of knowledge creation
Phys. Rev. E. 2017 96, 032307 (2017), U® = 2.284 3a 2017. rog,

PHEOBI/I 06iaBJBEHPl HAKOH I/I36028 Y 3Bdib€ BUIIIW HAYYHH CAPAAHUK

1. M. Mitrovi¢ Dankulov, B. Tadi¢, and R. Melnik
Spectral properties of hyperbolic nanonetworks with tunable aggregation of simplexes
Phys. Rev. E 100, 012309 (2019), U® = 2.296 3a 2019. rof,

2. A. Vrani¢ and M. Mitrovi¢ Dankulov
Growth signals determine the topology of evolving networks
J. Stat. Mech.: Theory Exp. 2021, 013405 (2021), Ud = 2.234 3a 2021. o,

3. M. Mitrovi¢ Dankulov, B. Tadi¢, and R. Melnik
Analysis of Worldwide Time-Series Data Reveals Some Universal Patterns of Evolution of the SARS-CoV-2
Pandemic

Frontiers in Physics 2022, 544 (2022), 1® =3.718 3a 2021. rog,

4. A. Vrani¢, J. Smiljani¢, M. Mitrovi¢ Dankulov

Universal growth of social groups: empirical analysis and modeling

J. Stat. Mech.: Theory Exp. 2022, 123402 (2022), Ud = 2.234 3a 2021. rog

PapoBu 00jaB/beHH Npe MPETX0{HOT U300pa y 3Bame

1. J. Smiljani¢ and M. Mitrovi¢ Dankulov



Associative nature of event participation dynamics: A network theory approach
PLoS ONE 12, e0171565 (2017), Id = 3.234 3a 2014. rog.

2. M. Andjelkovi¢, B. Tadi¢, M. Mitrovi¢ Dankulov, M. Rajkovi¢, and R. Melnik
Topology of Innovation Spaces in the Knowledge Networks Emerging through Questions-And-Answers
PLoS ONE 11, e0154655 (2016). 1® = 3.234 3a 2014. rog,

3. J. Smiljani¢, A. Chatterjee, T. Kauppinen, and M. Mitrovi¢ Dankulov
A Theoretical Model for the Associative Nature of Conference Participation
PLoS ONE 11, e0148528 (2016), 1® = 3.057 3a 2015. rog,

4. J. Zivkovi¢, M. Mitrovi¢, L. Janssen, H. A. Heus, B. Tadi¢, and S. Speller
Network theory approach for data evaluation in the dynamic force spectroscopy of biomolecular interactions
EPL 89, 68004 (2010), Ud = 2.893 3a 2009. ro,.

5. M. Mitrovi¢ and B. Tadi¢
Spectral and dynamical properties in classes of sparse networks with mesoscopic inhomogeneities
Phys. Rev. E 80, 026123 (2009), d = 2.508 3a 2008. roz.

PagoBm y ncrakHyTum meljynapopgaum yaconucuma (M22)

PajoBu 00jaB/heHH HAKOH HW300pa Y 3Bahe BUIIIM HAYYHH CapaJiHIK

1. V. Stevi¢, M. Rasajski, and M. Mitrovi¢ Dankulov

Evolution of Cohesion between USA Financial Sector Companies before, during, and Post-Economic Crisis:
Complex Networks Approach

Entropy 24, 1005 (2022), Ud® =2.284 3a 2021. rofg

PajoBu o6jaB/beHn npe u30opa y 3Bame BULIHM HAYyYHU Capa/JHHK

1. B. Tadi¢, V. Gligorijevi¢, M. Mitrovi¢, and M. Suvakov
Co-Evolutionary Mechanisms of Emotional Bursts in Online Social Dynamics and Networks
Entropy 15, 5084 (2013), d = 1.564 3a 2013. rog.

2. M. Mitrovi¢ and B. Tadi¢
Dynamics of bloggers’ communities: Bipartite networks from empirical data and agent-based modeling
Physica A 391, 5264 (2012), d = 1.676 3a 2012. rog.

3. M. Mitrovi¢, G. Paltoglou, and B. Tadi¢

Networks and emotion-driven user communities at popular Blogs

Eur. Phys. J. B 77, 597 (2010), Ud = 1.575 3a 2010. rog.

4. M. Mitrovi¢ and B. Tadi¢

Bloggers behavior and emergent communities in Blog space

Eur. Phys. J. B 73, 293 (2010), U® = 1.575 3a 2010. roz.

5. B. Tadi¢ and M. Mitrovic¢

Jamming and correlation patterns in traffic of information on sparse modular networks
Eur. Phys. J. B 71, 631 (2009), U® = 1.568 3a 2008. rog.

PapoBu y meljynapogaum yaconncuma (M23)

PajoBu o6jaB/beHH npe u300pa y 3Bame BUIIHM HAYyYHU Capa/{HHK

1. P. Pohorecki, J. Sienkiewicz, M. Mitrovi¢, G. Paltoglou, and J. A. Holyst



Statistical Analysis of Emotions and Opinions at Digg Website
Acta Phys. Pol. A 123, 604 (2013), Ud = 0.604 3a 2013. rop

IIpepaBama 1o no3uBy ca MeljyHapofHNX CKyIlOBa TaMmmaHa y u3ssogy (M32)

PEIQOBI/I OﬁiaBJLEHI/I HaKOH mﬁopa Y 3Bdih€ BUIIIW HAYYHHU CAPAAHUK

1. Marija Mitrovi¢ Dankulov and B. Tadi¢
Spectral Properties Of Hyperbolic Nano-Networks
20th Symposium on Condensed Matter Physics (SFKM), October 7-11 2019, Belgrade, Serbia, pp. 60

PajoBu 06jaB/beHu npe u300pa y 3Bame BULIHM HAYYHU CAPaJHUK

1. M. Mitrovi¢ Dankulov
Quantifying collective behavior in social systems: a statistical physics approach
Winter Workshop on Complex Systems 2017 (WWCS 2017), February 6-10, 2017, Petnica, Serbia,

2. M. Mitrovi¢ Dankulov and B. Tadi¢
Quantitative Study and Modeling of Collective Knowledge Building via Questions and Answers
Symposium on Condensed Matter Physics, SFKM2015, September 7—11, 2015, Belgrade, Serbia

Caonmrema ca MeljyHapoaHux cKynoBa mramnasa y meanau (M33)

PajjoBH 00jaB/heHH HAKOH M300pa Yy 3Baihe BUIIIM HAYYHH CapaHUKA

1.V. Stevi¢, M. RaSajski, and M. Mitrovi¢ Dankulov

Symmetry analysis of economic system before, during, and after economic crisis using graph theory

In Proceedings of XLIX International Symposium on Operational Research (Sym-Op-Is 2022), September
19-22 2022, Vrnjacka Banja, Serbia, pp. 217-222

PajoBu o6jaB/beHn npe u30opa y 3Bame BUIIHM HAYyYHU Capa/{HHK

1. J. Gruji¢, M. Mitrovi¢ and B. Tadi¢

Mixing patterns and communities on bipartite graphs on web-based social interactions

Proceedings of 16th International Conference on Digital Signal Processing, July 5-7 2009, Santorini, Greece,
DSP 2009. New York: IEEE, 1-8, (2009),

2. H.-L. Zeng, Y.-D. Guo, C.-P. Zhu, M. Mitrevi¢ and B. Tadi¢

Congestion patters of traffic studied on Nnjing city dual graph

Proceedings of 16th International Conference on Digital Signal Processing, July 5-7 2009, Santorini, Greece,
DSP 2009. New York : IEEE (2009)

3. J. Zivkovi¢, M.Mitrovi¢ and B. Tadi¢

Correlation patterns in gene expressions along the cell cycle of yeast

Proceedings of International Workshop on Complex Networks (CompleNet 2009), May 26-27 2009,
Catania, Italy. Studies in computational intelligence 207, 23-34, Springer, (2009),

4. M. Mitrovi¢ and B. Tadi¢

Search of weighted subgraphs on complex networks with maximum likelihood methods

International Conference on Computational Science, June 23-25 2008, Krakow, Poland, LNCS 5102, 551—
558 (2008).

IlpepaBasma 1o Mo3UBY ca CKylla HAIMOHA/IHOT 3Ha4Yaja mraMiaHa y ussogy (M62)

1. M.Mitrovi¢ Dankulov
Quantifying randomness in real interaction networks and examples in biology



Book of abstracts of the 2nd Balkans-China mini-symposium on natural products and drug discovery, April
11-13 2019, Belgrade, Serbia, pp. 48

Caonmrema ca meljyHapoguux ckynoBa mrammasa y ussony (M34)

PajjoBM 00jaB/heHH HAKOH W300pa Y 3Balhe BUIIIH HAYYHH CAPaJHUK

1. A. Vranié¢, A. TomasSevi¢, A. Alori¢, M. Mitrovi¢ Dankulov

The role of trust in sustainability of knowledge-sharing social groups: the case of Stack Exchange Q&A
communities

Proceedings of 11th International Conference of the Balkan Physical Union (BPU11), 28 August — 1
September 2022, Belgrade, Serbia, pp. 212

2. A. Vrani¢, J. Smiljani¢, M. Mitrovi¢ Dankulov

Universal patterns of social group growth: a statistical physics approach

Proceedings of 11th International Conference of the Balkan Physical Union (BPU11), 28 August — 1
September 2022, Belgrade, Serbia, pp. 215

3. A. Vrani¢, M. Mitrovi¢ Dankulov

Topology of evolving networks: the role of growth signals

Proceedings of 11th International Conference of the Balkan Physical Union (BPU11), 28 August — 1
September 2022, Belgrade, Serbia, pp. 218

4. A. Vrani¢ and M. Mitrovi¢ Dankulov
Growth signals shape the topology of evolving networks
Proceedings of Networks 2021: A Joint Sunbelt and NetSci Conference, July 5-10 2021., online, pp. 283

5.V. Stevi¢, M. RaSajski, and M. Mitrovi¢ Dankulov

Evolution of cohesion between USA financial sector companies: complex networks approach

Proceedings of the 10th International Conference on Complex Networks and their Applications (Complex
Networks 2021), 30 November — 2 December 2021, Madrid, Spain, pp. 430-432

6.A. Vrani¢ and M. Mitrovi¢ Dankulov

The role of driving signal in the evolution of social networks

The 8th International Conference on Complex Networks and their Applications (Complex Networks 2019),
December 10-12 2019, Lisboa, Portugal, pp. 356-358

7. M. Mitrovi¢ Dankulov and J. Smiljani¢

Associative nature of event-driven social dynamics: a network theory approach

Proceedings of the 6th International Conference on Complex Networks and their Applications (Complex
Networks 2017), November 29 — December 1 2017, Lyon, France, pp. 382-384

8. M. Mitrovi¢ Dankulov
Collective Knowledge Building in Online Social Networks
Digital Society Now EMERGE2022, Belgrade 16-18 December 2022, Belgrade, Serbia, pp. 76

PapoBu 00jaB/beHu npe u300pa y 3Bame BUIIIH HAyYHH CapajHUK

1. J. Smiljani¢ and M. Mitrovi¢ Dankulov

Conference attendance patterns

Proceedings of 19th Symposium on Condensed Matter Physics, SFKM2015, September 7-11 2015,
Belgrade, Serbia,

2. M. Andjelkovi¢, B. Tadi¢, M. Mitrovi¢, and M. Rajkovi¢
Algebraic Topology Analysis of Networks Emerging from Content-Driven Social Interactions



Proceedings of From Data to Knowledge, the Third Annual Knowescape Conference, October 7-9 2015,
Mons, Belgium

3. M. Mitrovi¢ Dankulov and B. Tadi¢

The dynamics of collective knowledge building via questions and answers

Proceedings of International Conference on Computational Social Science, June 8-11 2015, Helsinki,
Finland,

4. B. Tadi¢ and M. Mitrovi¢ Dankulov

Modeling The Dynamics of Knowledge Creation in Online Communities

Proceedings of 7th International Conference on Discrete Models of Complex Systems, 2015 Summer
Solstice, June 17-19, 2015, Toronto, Canada

5. M. Mitrovi¢ and B. Tadi¢

Quantitative Study of Innovation and Knowledge Building in Questions& Answers

System with Math Tags Proceedings of The Second Annual KnowEscape Conference, KnowEscape2014,
November 24-26 2014, Thessaloniki, Greece,

6. B. Tadi¢ and M. Mitrovic¢

The Death of Expertise & Problems in Quantifying Collective Knowledge in Online Social Behavior
Proceedings of The Second Annual KnowEscape Conference, KnowEscape2014, November 24-26 2014,
Thessaloniki, Greece,

7. M. Mitrovi¢, A. Chatterjee and S. Fortunato

Universal Patterns of Voting Behavior

Proceedings of The First Annual KnowEscape Conference, KnowEscape2013, November 18-20 2013,
Helsinki, Finland,

8. M. Mitrovi¢, A. Chatterjee and S. Fortunato

Universality in voting behavior

Proceedings of 5th International Conference on Information Technologies and Information Society ITIS
2013, November 7-9 2013, Dolenjske toplice, Slovenia,

9. M. Mitrovi¢ and B. Tadi¢
Agent-Based Model Of Blogging
Proceedings of European Conference on Complex Systems, Brussels, Belgium, September 3—7 2012

10. M. Mitrovi¢ and B. Tadi¢

Modeling of emotional agents on Blogs

Proceedings of Cyberemotions - collective emotions in cyberspace, September 20-21 2011, Ljubljana,
Slovenia,

11. M. Mitrovi¢

Network based methodology for analysis of on-line collective behavior

Proceedings of COST action NP0801 Second Annual Meeting: Physics of Competition and Conflicts, May
18-20, 2011, Eindhoven, Netherlands,

12. M. Mitrovic¢ and B. Tadi¢

Complexity in the dynamics of Web users: Methodology for quantitative analysis of empirical data and
simulations

Proceedings of European Conference on Complex Systems, September 12—-16 2011, Vienna, Austria,

13. M. Mitrovi¢

Bipartite network analysis reveals the role of emotion in comments on digg stories

Proceedings of Processes on networs: hunting for universality in social, economical and Biological
Networks, COST Woskhop, 10-12 March 2010, Vienna, Austria,



14. M. Mitrovic¢ and B. Tadi¢
Emotions & user communities in Blogs and Diggs
Proceedings of the CyberEmotions Workshop, 21-23 January 2010, Wolverhampton, UK,

15. M. Mitrovi¢ and B. Tadi¢

Network structure and emotions on popular posts

Proceedings of COST action NP0801 Second Annual Meeting: Physics of Competition and Conflicts, May
26-28 2010, Sunny Beach, Bulgaria,

16. M. Mitrovi¢ and B. Tadi¢

Patterns of user behavior and community structure on blogs

Proceedings of TWCS 2010, Turunc Workshop on Complex, 30 August — 1 September 2010, Turunc,
Marmaris Turkey,

17. M. Mitrovi¢ and B. Tadi¢

Agent based model for use behaviour on emergent networks

Proceedings of Cyberemotions - collective emotions in cyberspace, September 8-9 2010, Lousanne,
Switzerland,

18. M. Mitrovi¢, B. Tadi¢ and G. Paltoglou

Collective emotional behavior on blogs : data-driven modeling and theoretical survey

Proceedings of ECCS’10 Lisbon, European Conference on Complex Systems’10, September 13-17, 2010,
Lisbon, Portugal

19. M. Mitrovi¢ and B. Tadi¢

Spectral analysis of networks reveals communities in complex systems data

Proceedings of COST action NP0801 First Annual Meeting: Physics of Competition and Conflicts and NET
2009: evolution and complexity, May 28-30 2009, Rome, Italy,

20. M. Mitrovi¢ and B. Tadi¢

Finding structure in Blogs: bipartite networks analysis

Proceeding of VALUETOOLS °’09, the Fourth International ICST Conference on Performance Evaluation
Methodologies and Tools (2009), October 20—22 2009, Pisa, Italy,

21. M. Mitrovi¢

Modularity of networks from the perspective of spectral analysis

Proceedings of International Workshop and Seminar on Bio-inspired complex networks in Science and
Technology, Max Planck Institute for the Physics of Complex Systems in Dresden, Germany, 2008.

PerucrpoBaHM nmaTeHT Ha Hal[HOHA/THOM HuBoy (M92)

ITaTeHT npjaB/beH, 00jaB/LeHU U PErMCTPOBAH HAKOH M300pa v 3Barheé BUIIIY HAYUYHU CapaJHUK

1.DB. Vukovi¢, S. Lazovi¢, D. Dimitrijevi¢, M. Mitrovi¢ Dankulov, S. Jovanovi¢, A. Vukovi¢ Pukic¢
Togecusu mexaHuzam aabopaitiopujcke mewanuye
MII 1566 , 6poj perierba o npu3Hamwy 2018/15457 (2018)



YHUBEP3UTET ¥ BEOI'PAZY

Anpeca: Ctynenreku Tpr 1, 11000 Beorpan, Peny6mmxa Cpbuja
Ten.: 011 3207400; daxc: 011 2638818; E-mail: officebu@rect.bg.ac.rs

BERE HAYVYHUX OBJIACTH Beorpan, 12. jyn 2021. ronune
I[TPUPOIHO-MATEMATHUYKHX 02-04 Bpoj 61206-2813/2-21
HAVKA Ch

Ha ocHoBy unana 48 crtaB 5 Tauka. 3 Craryra YHuBep3uTeTa y
Beorpany (,,['nmacunk YuuBepsurera y beorpany”, 6p. 201/18, 207/19,
213/20, 214/20 u 217/20), u un. 14 - 21 IlpaBuinuka o Behinma HayYHHX
obnact Ha VYuusepsutery y beorpamy (“I'nmachuk VYHuBep3uTeTa Yy
Beorpany”, 6p. 134/07, 150/09, 158/11, 164/11, 165/11, 180/14, 195/16,
196/16, 197/17 u 208/19), a Ha 3axtes ®usnuxor dakynrera, 6p. 161/4 on
23. jyna 2021. rogune, Behe HayuHux 061acT NpUPOAHO-MAaTEMaTHYKHX
HayKa, Ha CeJJHMIM oapkaHoj 12. jyna 2021. roauue, J0oHENO je

O IJVKY

JIAJE CE CATJIACHOCT Hna ommyky HacraBho-nayusor Beha
dusnuxor (axynTeTa 0 NpUXBaTamy TeMe Jokropcke auceprauuje AHE
BPAHUR, nox HasusoM: ,Evolving complex networks: structure and
dynamics (Pactyhe KoOMIUIEKCHE Mpexe: CTPYKTypa M JMHaMHKa)“, H
onpehusame Ap Mapuje Murposuh [lankynos 3a MeHTOpA.

IIPE)Z[CEI[H ' BER A
npo¢ smﬁé: oBangsih
% ?.

JocTaBuTH:
- Qaxynrety
- apxuBHW YHMBEP3HTETA



YHUBEP3WTET V BEOIPALY
ENEKTPOTEXHNHKW GAKVIITET

Jenena M. Cmussannh

NCIMNMNTUBAHE CBOJCTABA
KOMITJIEKCHNX MPE>XA CA
ANCKPETHOM OANHAMNKOM

NOKTOPCKa AuncepTauuja

Beorpag, 2017



UNIVERSITY OF BELGRADE
SCHOOL OF ELECTRICAL ENGINEERING

Jelena M. Smiljani¢

ANALYSIS OF PROPERTIES OF
COMPLEX NETWORKS WITH
DISCRETE DYNAMICS

Doctoral Dissertation

Belgrade, 2017



MenTop:

np Mapuja Murtposuh Jlankysios, HayIHU capaJiHUK

Yuusepasurer y Beorpajy - MncturyT 3a ¢dusuky y beorpay

YanoBu Komucuje:

np Jestena Pajosanosuh, peosnu mpodecop

Yuusepaurer y Beorpajy - Enekrporexnnaku dakynrer

Jap Butomup Munanosuh, npodecop emepuryc

Yuusepsurer y Beorpajy - Enekrporexuandku dhakyirer

Jap Mapuja Pamajcku, Banpeau mpodecop

Yuusepaurer y Beorpajy - Enekrporexnndku dakynrer

np Auryn Basak, HaydHu caBeTHUK

Yuusepsurer y Beorpasy - Uncturyt 3a dusuky y Beorpaiy

Hatym opdpane: 16. HoBemOap 2017.



3axBaJIHUIIA

OBa goKTOpCKa mucepTaimja je ypahena y Jlaboparopuju 3a mpuMeHy padyHapa
y "Hayiu Mucruryra 3a ¢usuky y Beorpasy, mom pykosojctsoMm jp Mapuje Mur-
posuh /lankymnos. 3axBasbyjem ce ap Murposuh JlaHKy/10B Ha yKa3aHOM ITOBEPEHY,
moMohu OKo ofabupa TeMe HCTparKuBarba, IPEHECeHOM 3Haby, Ka0 U Ha CTPILbEHY

KOje je yJIOKnIa y OBaj paJl.

Benuky 3axBasHocT jyryjem gap AuTyHy BasiaxKy Ha BEJIMKOM IMTOJCTUIA]Y Y Ha-

VIHOUCTPAKMUBAYKOM PaJTy, KOHCTAHTHO] TOJIPIIIN U KOPUCHUM CaBETHMA.

Kenena 6ux na ce 3axsasum jap ropy Cramnkosuhy, ap Munany 2Kexeiny,
npod. ap Jenenu Panoanosuh, npod. ap Josany Pajaynosuhy u npod. jp Bu-
ToMupy MusanoBuhy 3a capajimby, KOayTOpCTBO U IMOMOh KoJ1 06jaB/bUBaba IMIPBUX

paJoBa Ha IIOYETKY MOje HayIHOUCTPpa2KUBadYKe KapI/Ijepe.

Kosere u3 Jlaboparopuje 3a npumeHy padyHapa y Haylud Omjie cy HU3y3eTHa
IIOJIPIIIKA ¥ CBAKOJIHEBHU 3ajeHUIKU paJi OMo je mpaBo 3a710BO/bCTBO. OBOM mIpu-

JINKOM MM ce IIyHO 3aXBaJby]eM.

[TocebHO ce 3axBasbyjeM CBOjOj MOPOJMIIM W TPUjaTe/bUMa Ha IOPIIIUA TOKOM

MOI' IEJIOKYITHOI' IIKOJIOBalba.

OgBaj paz je dunancupan y okpupy npojekrta OM171017 MurucrapcTBa mpocsere

HayKe W TEXHOJIOMIKOT pa3Boja Pemybinke Cpbwuje.
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Master rad

Statisticka fizika epidemija: modeli na

kompleksnim mrezama

Darja Cvetkovi¢

Smer:Teorijska i eksperimentalna fizika

Mentor: Dr Marija Mitrovi¢ Dankulov

Fizicki fakultet,Univerzitet u Beogradu,Septembar 2020



UNIVERZITET U BEOGRADU
FIZICKI FAKULTET

Master rad

Obrasci mobilnosti u Gradu Beogradu:
prostorno-vremenska analiza stukture i

dinamike prije i tokom COVID-19 epidemije

STUDENT MENTOR
Nikola Stupar dr Marija Mitrovi¢ Dankulov
Broj indeksa: 7052/2020

Smjer: Primenjena i kompjuterska fizika

Beograd, septembar 2021.
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FIZICKI FAKULTET

Master rad

Struktura i dinamika kompleksne mreze
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STUDENT MENTOR

Danica Bozin Dr Marija Mitrovi¢ Dankulov

Broj indeksa: 7010/2018
Smer: Opsta Fizika

Beograd, Septembar 2022
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Rac¢unarstvo u
drustvenim naukama
(https:/[rdn.studije.rect.
bg.ac.rs/)

Master akademske studije

Nastavnici

() Nastavnici

Na studijskom programu Raéunarstvo u drustvenim naukama angazovani su
nastavnici sa devet fakulteta Univerziteta u Beogradu. Time je postignut visok
stepen interdisciplinarnosti u ovom studijskom programu, Sto je danas sve cesca

tendencija na mnogim univerzitetima u svetu.

Ime i prezime Nastavniéko Predmet(i)

zvanje

https://rdn.studije.rect.bg.ac.rs/nastavnici/

10/4/22, 16:28
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Nastavnici - Racunarstvo u drustvenim naukama https://rdn.studije.rect.bg.ac.rs/nastavnici/

MiloSevi€¢ M. Mladen Vanredni Pravni i eticki as
(https://www.linkedin.com/in/mladen- profesor informaciono k¢
milosevic-19b03340 tehnologija

[?originalSubdomain=rs) (https://rdn.stuc

[predmeti/prav

aspekti-informc

komunikacionih

Cyber kriminal
(https:/ [rdn.stuc
[predmeti/cybe

Miri¢ V. Natalija (http://www.gef.bg.ac.rs Docent Demografija i n¢
[nastavnici-i-saradnici/msr-natalija- informacione te
miric/) (https://rdn.stuc

[predmeti/dem

i—-nove-informau

tehnologije/)
Mitrovi€ Dankulov M. Marija Visi naucni Racunarska anc
(http://www.scl.rs/28-scl-members saradnik mreza
[members/449-marija-mitrovic) (https://rdn.stuc

[predmeti/racu

analiza-drustve

Okanovié 7. Milan Vanredni Drustveni mediji
(http://www.fon.bg.ac.rs/o-fakultetu profesor kampanije

[organizacija/nastavnici/milan- (https://rdn.stuc
okanovic/) [predmeti/drus

i-digitalne-mar

kampanije/)
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Teachers - ADA https://ada.studije.rect.bg.ac.rs/nastavnici/

ADA
I I ADVANCED DATA

ANALYTICS IN BUSINESS

(https://ada.studije.rect.
bg.ac.rs/)

Teachers

a Teachers

Teachers and researchers from six different faculties and four different research
institutes of the University of Belgrade teach courses at the Advanced Data
Analytics program. This ensures a high degree of interdisciplinarity in the

program, which is essential for education and practice in the broad field of data

analysis.
Name Title Course(s)
Aleksandar M. Markovi¢ Professor Models of Statistical Learr
(https:/ /www.linkedin.com (https://ada.studije.rect.b
[in/aleksandar-markovic- [predmeti/models-of-
596066199/) statistical-learning/).
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Teachers - ADA https://ada.studije.rect.bg.ac.rs/nastavnici/

Marija M. Mitrovi¢ Dankulov Associate Introduction to time serie:
(http:/ /www.scl.rs/28-scl- Research analysis,

members/members/449- Professor (https://ada.studije.rect.b
marija-mitrovic) [predmeti/introduction-t:

time-series-analysis/) So

Network Analysis
(https://ada.studije.rect.b

[predmeti/social-networl

analysis/), Artificial Intellic

[ Machine Learning
(https://ada.studije.rect.b

[predmeti/artificial-

intelligence-machine-

learning/), Data Visualiza
(https://ada.studije.rect.o

[predmeti/data-visualiza

Introduction to complex

networks theory
(https://ada.studije.rect.b

[predmeti/introduction-t

complex-networks-theon

Marija S. Kuzmanovié¢ Associate Analytics and optimizatio
(https://www.researchgate.net Professor (https:/[ada.studije.rect.b
[profile/Marija-Kuzmanovic) [predmeti/analytics-and

%beptimization/)
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UGOVORNE STRANE

SYRMIA DOO Novi Sad ]

ul. Jovana Cvijica 50, Novi Sad MB: 21419117, koje zastupa Igor Beljanski, direktor
(u daljem tekstu: SYRMIA ili Nosilac konzorcijuma)

| INSTITU ZA FIZIKU U BEOGRADU

ul. Pregrevica br. 118, MB: 660-01-00003/9, koji zastupa Aleksandar Bogojevi¢, direktor

(u daljem tekstu: INSTITUT ili Glavni partner)

dana 11. Oktobar 2021. godine u Beogradu zakljuéuju

'UGOVOR
'O KONZORCIJUMU

U VEZI SA REALIZACIJOM PROJEKTA “Platform for Remote development of Autonomous
| Driving algorithms in realistic environment - READ”



Sva obavestenja, saglasnosti ili druga akta i dokumenta u vezi sa izvr3avanjem obaveza strana ugovornica
po osnovu predmetnog Ugovora moraju biti dostavijena drugoj ugovornoj strani u pisanoj formi,
blagovremeno, u radno vreme, putem poste ili elektronske poste na sledeée adrese:

Za SYRMIA

Porde Simic
M: 062 888 00 55
E: djordje.simic@syrmia.com

Za INSTITUT

dr Marija Mitrovi¢ Dankulov
T:011/3713016

M: 066/915 6806

E: mitrovic@ipb.ac.rs

NAKNADA STETE
Clan 12.

Ugovorne strane su saglasne da ¢e Ugovor o finansiranju sa Fondom zakljuéiti SYRMIA te je INSTITUT
saglasan da SYRMIA nadoknadi Stetu koju bi SYRMIA pretrpela ukoliko INSTITUT ne ispuni ugovorom
preuzete obaveze. Analogno, SYRMIA je saglasan da nadoknadi $tetu INSTITUTU ako SYRMIA ne ispuni
ugovorom preuzete obaveze.

Radi otklanja bilo kakve sumnje, ugovorne strane su saglasne da e u slucaju da Fond raskine Ugovor o
finansiranju i zatraZi vracanja novatnih sredstava od SYRMIA, obe ugovorne strane vratiti novéana
sredstva Fondu u sledecoj visini:

» u sluCaju da Fond zatraZi povracaj celokupno isplaéenog iznosa novéanih sredstava, ugovorne
strane ce izvrsiti povrat celokupno primljenog iznosa,

# u slu€aju da Fond zatraii delimiéni povracaj isplac¢enih nov€anih sredstava, ugovorne strane ¢e
izvr3iti povracaj srazmerno primljenom novéanom iznosu ne ratunajuti novéana sredstva koja je
SYRMIA isplatila na Namenski racun u vezi sa u¢es¢em u finansiranju.

ZAVRSNE ODREDBE
Clan 13.

Ugovorne strane prihvataju sve odredbe ovog ugovora jer isti izraZava njihovu slobodnu volju te ga zato i
potpisuju. Svi sporovi koji eventualno proisteknu iz ovog ugovora, ugovorne strane ée resiti sporazumno.
Ukoliko bude nemoguce da se postigne sporazum, spor ¢e se resavati pred nadleznim sudom u Beogradu.
Ovaj ugovor je sacinjen u 4 (Eetiri) primeraka, od ¢ega svaka ugovorna strana zadrava po 2 (dva).

-Potpisi Ugovornih strana na sledecoj strani-



UGOVORNE STRANE

SYRMIA doo Novi Sad, INSTITU ZA FIZIKU U BEOGRADU, Beograd

Igor Beffqhski, direktg
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MHCTUTYT 3A @MIKKY | BEOTPAL

TUTYT O/l HAUMOHANHOT
PENYBNWUKY CPBULY

e Y it 22, 01, 201

BEOLL 4 Hatym

YI'OBOP O ITIPYKABY ITOJAPHIKE

V PA3BOJY, SAHITUTHU INPABA HHTEJEKTY.JTHE CBOJUHE H
KOMEPLAJAJIM3AIIUIHA

WHIHBHIYATHOT NPOjeKTa
~Munnjatypusanuja TecaarpaM® duraya 3a CATYPHO npaheme objexara®
6poj mpojexra 1092

y okeupy IIporpama TT® ®onna 32 HHOBAUMOHY A€IATHOCT

OBaj YroBOp O Hpy)Xamy IOApPIIKE y PasBOjy, 3AMTHTH IPaBa MHTEICKTYalHe CBOjHHE M
KoMepipjanm3aniji MaauBaIyamHor npojekta Opoj 1092 (y mameM TEKCTY: ., ¥YroBsop”)
3aK/bydeH je y beorpany, uamehy cienehux yroBOpHAX CTpaHa:

I ®OH/JI 3A HHOBAIIUOHY JEJATHOCT, mpasHo JHLE yCTAHOBILEHO Y CIITATY
ca 3aKoHOM O MHOBALMOHO] JEIATHOCTH U PErHCTPOBAHO Y ATeHI|H 3a TIPUBPEJIHE PETHCTPE
PerryGnuke CpGuje, Moz MaTHIHEM OpojeM: 20154691, IINB: 104403200, ca cegumreM y
Beorpazny, Pemy6iuka Cpbuja, y ymuum Hemamuna 22-26, 4@ju je 3aCTYMHUK JHPEKTOp AP
VBan Pakomar (y nameM Tekery: ,,Donx),

H

II

1. HHCTHUTYT 3A ®U3UKY, y Beorpany, IpaBHO JikIle PErHCTPOBAHO MO MATHIHIM
Gpojem 07018029, TIMB 100105980, ca cenamreM y Beorpany, Peny6muka CpGuja,
Iperpesuna 118, unju je 3aCTYNHUK TUPEKTOP AP Anexcanjap borojesuh (y KajbeM TEKCTY:
JKopucuuk puHancapama’),

2. JIp Mapuja Murposuh /[asKy/I0B, €2 aIpecoM npe6upammmra Pane Korngapa 95/3
11080 Beorpaxn, Peny6muxa Cp6uja, 3anocnena Ha MucrutyTy 32 dusuky (y AajbeM TEKCTY:
JHecrpakusad” Wi ,,3ajeIHAYKH NPEICTABHAK Herpakusaga’), ca Apyre CTpaHe, Halame
3ajeTHAYKE O3HAYCHH Kao ,, KOpHCHHK nopmKe", a Kako Cleu:

Ynan 1
VrOBOpHE CTpaHe CariacHO KOHCTaTy]y Jia:

1) @ouj peanusyje CEPBUCHU HIporpam Tpadcdepa TexHOIOrHje (y Aa/beM TEKCTY:
.Hporpam TT®”), x0ju UMIIIEMEHTHPA NEHTPANHA Kamienapuja 3a Tpaacdep TEXHOJIOTH]E
(y mamem texery: “KTT”), ycrocTaB/beHa y OXKBHEPY donna;

2) ce mo mo3uBy Domza on 30.03.2016. rogune y OKBHPY Iporpama TT®, nana
17.12.2020. romue KopHcHHK MOApIIKE MPHjaBHO 32 NOAPMIKY y OKBHPY Iporpama TT®,
TaKo ITO je MofHeo oxrosapajyhu OGpasan npujase, y K0joj je MOTBPAMO 7 je YIO3HAT ca
JOKYMEHTHMA O IpaBrIMMa cposohema [Iporpama TT®;



Wme (wraMnaanm crnosrmMa): Jp Usau Pakoman

Hatym: _ﬂ____q,a;,_l ._,+_L___ 74
AT A e

[MoTmue: 14 y _ ‘7 .

Dynkimja: AupexTop |

(3a @onn)

Hme (wrramnasum cnosuma): ip Mapuja Mutposah Jankyos
Hatym: 292.0.20)].
ITornuc: L'/Lf.,rp()u.\‘d "_)'! [f80p ‘“jﬁ.,&' (\)—QH 4 %U“Qa
[ ¥ 7
(MeTpaxuBay)
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MPOJEKTA

YPAM CAPATAE HAYYE W (PBRESE | OUMAHCHPANK NPOSEXTH

Haamn npojenYa

Vlatacom MOCANAL ROM S0P} yMa , VDA Cevbe B e e IR
institut FAunsn nagvep v 0600 — LOBVGRlY ,
g : '7 2 '."{: "r '.I-' ‘ll : 5

Byuer npojexTa:
ywewhe Domae
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VHCTUTYT 3A OU3NKY GEOTPA/

Mperpeeuua 118, 11080 3emyH - beorpan, Penybnuka Cpbuja
TenedoH: +381 11 3713000, Qaxc: +381 11 3162190, v phoacis
MWB: 100105980, Matuunu Bpoj: 07018029, Tekyhw pauyH: 205-66984-23

HHCTHTYT 3A ®HA3ZHKY

rE——" 01 03 208
| Fenjer 1 6501 | Ao ] Tipwnor
I | | |

i\ [ ]

| |

itw{}-f 1{1 1"/”;

[TOTBPJIA O PYKOBOBEWY ITOTIIPOJEKTOM

Osum noTephyjem na je BHLIM HAYYHM CapaIHUK ap Mapuja Mutposuh {ankynoB, 3a Kkojy
ce mokpehe u30op y 3Bare HayqHH CaBETHHUK. y OKBHpY mpojekta OH171017 ~Monenupame
W HYMEPUUKe CHMYTallije CT0KeHUX BHINEUECTHYHUX CHCTEMA™ PYKOBOAMMIA MOTIIPOjeKTOM
~Mojlenpare KOMIIEKCHHX HeTHHeapHUX IWHAMHYKHX cHcTema™. Ha MOMEHYTOM
MOTNPOjeKTy ¢y GuaH aHraxoBaHH creaehu uctpakupaun: ap Mapuja Mutposuh Jlaukynos,
ap Hrop ®panosuh. ap Jenena Cmumbanuh, ap Mpa Baunh u Ana Bpanuh.

i / ap AutyH Banax

Hay4HH CaBETHHUK

pykoBoaunau npojexra OH171017
(om 2014. 10 2019. rogune)




UHCTUTYT 3A OU3UNKY BEOTPA[]
'Fiperpel'amua 118,1 ;080 3emyH - beorpag, Peny6nuka Cpbuja

Tenedon: +381 11 3713000, Pakc: +381 17 3162190,
MWB: 100105980, Matuuru Bpoj: 07018029, Tekyhin padyr: 205-66984-23

_.___” !_’”‘_il F:T‘\"T 3A DABUKY

01,03, 207

LdLv

[IOTBPJIA O PYKOBOBEWBY IOTITPOJEKTOM

Osum noTephyjem aa BuwM Hayuny capagHuk Ap Mapuja Mutposuh Jlauky.108, 3a Kojy
ce nokpehe U300p y 3Bate HAYYHH CaBETHHK, y OkBUpY JlaGopatopuje 3a npuMeHy pauyHapa
y Haylu HallMOHanHOr LeHTpa M3y3eTHHX BPEJHOCTH 3a M3ydaBake KOMIIEKCHHX CHcTeMa
MHctutyra 3a Qusuky y Beorpany, pykoBomu notmpojektom: ..CTpyKTypa M muHAMHKA
COLIMO-CKOHOMCKHMX cHcTeMa™. Ha TmoMeHyTOM [MOTHpOjeKTy ¢y aHraxoBaHu ciaenehu
ucTpakusauu: Ap Mapuja Mutposuh [aukynos, ap Asnekcanipa Anopuh (1m0 ¢ebpyapa
2022. roaune). ap Jenena Cmusbanuh, Ana Bpauuh u Jlapja Ligetkosuh.

' fip Autyn Banax
HAyYHH CaBETHUK

Pyxkoroaunay LlenTpa 3a u3yuaBarmbe KOMIIEKCHUX
cucrema MucTuTyTa 3a pusuky y beorpamy
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2018-01-23 16:31

Subject invitation to COMPLEX NETWORKS 2018 program committee I m we b ma | |

This letter of invitation to the program committee of COMPLEX

NETWORKS 2018 was sent to you by the EasyChair user Hocine

Cherifi <hocine.cherifi@gmail.com>. To accept or decline this

invitation and/or answer the letter please access
https://easychair.org/conferences/pcinvite view.cgi?code=LZ4dDg0eNwHxCWmAWCXO.

Please only reply to this letter through the provided link or send your reply to
hocine.cherifi@gmail.com. If you try to reply to this letter using your mailer, the reply
will
NOT reach Hocine Cherifi

Dear Marija,
First, I would like to extend to you my warmest regards and deepest thanks for contributing
to the success of the Sixth International Conference on Complex Networks and their
Applications (Complex Networks 2017) held in Lyon, France, November 29 - December 01, 2017.
Preparation for the Seventh edition (Complex Networks 2018) to be held in Cambridge UK,
December 11 - 13 , 2018 is underway
http://www.complexnetworks.org/index.html
We are looking forward to working with you again this year for a successful conference. It
gives me great pleasure to invite you to join the Program Committee.
The submission deadline is September 04, 2018 and we are expecting receiving reviews by
October 01, 2018. As for the previous edition the maximum reviewing charge is no more than
four submissions.
I do very much hope that you will be able to accept this invitation.
Yours sincerely,
Hocine

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.

1of1 9/27/22, 14:55
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Subject
From
Sender
To
Date

EasyChair <noreply@easychair.org>
<noreply@easychair.org>

Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
2018-01-23 16:33

Welcome to the COMPLEX NETWORKS 2018 program committee! I Q we b ma ' I

Dear Marija Mitrovic,

You were added to the program committee of COMPLEX NETWORKS
2018 (The Seventh International Conference on Complex Networks
and their Applications). This message contains information on
how to access the program committee Web pages. To do so you
should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://www.easychair.org/conferences/ and find COMPLEX

NETWORKS 2018 in your list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot.cgi

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.

9/27/22, 14:54
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2019-04-09 13:40

Subject invitation to COMPLEX NETWORKS 2019 program committee I m we b ma | |

This letter of invitation to the program committee of COMPLEX NETWORKS 2019 was sent to
you by EasyChair user Hocine Cherifi <hocine.cherifi@gmail.com>. To accept or decline this
invitation

and/or answer the letter please access https://easychair.org/conferences

/pcinvite view.cgi?code=gTufZdB9SGMshNoIyHQV.

Dear Marija,

First, I would like to extend to you my warmest regards and deepest thanks for contributing
to the success of the Seventh International Conference on Complex Networks and their
Applications (Complex Networks 2018) held in Cambridge, UK, December 12 - 13, 2018.
Preparation for the Eighth edition (Complex Networks 2019) to be held in Lisbon, Portugal
December 10 - 12, 2019 is underway.

We are looking forward to working with you again this year for a successful conference. It
gives me great pleasure to invite you to join the Program Committee.

The submission deadline is September 03, 2019 and we are expecting to receive reviews by
October 01, 2019. As for the previous edition, the maximum reviewing charge is no more than
four submissions.

I do very much hope that you will be able to accept this invitation.

Yours sincerely,

Hocine

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact

1of1 9/27/22, 14:48
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2019-04-09 13:49

Subject Welcome to the COMPLEX NETWORKS 2019 program committee! I m we b ma ' |

Dear Marija Mitrovic,

You were added to the program committee of COMPLEX NETWORKS
2019 (Eighth International Conference on Complex Networks &
Their Applications). This message contains information on how
to access the program committee Web pages. To do so you should
access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://easychair.org/conferences/ and find COMPLEX NETWORKS
2019 in your list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2020-02-25 12:45

Subject invitation to COMPLEX NETWORKS 2020 program committee I m we b ma | |

This letter of invitation to the program committee of COMPLEX NETWORKS 2020 was sent to
you by EasyChair user Hocine Cherifi <hocine.cherifi@gmail.com>. To accept or decline
this invitation and/or answer the letter please access https://easychair.org/conferences
/pcinvite view.cgi?code=DgcMpKkWfiplaIR3eVF2.

Dear Marija,
First, I would like to extend to you my warmest regards and deepest thanks for contributing
to the success of the Eighth International Conference on Complex Networks and their
Applications (Complex Networks 2019) held in Lisbon, Portugal, December 10 - 12, 2019.
Preparation for the Ninth edition (Complex Networks 2020) to be held in Madrid, Spain
December 1 -3, 2020 is underway
http://www.complexnetworks.org/index.html
We are looking forward to working with you again this year for a successful conference. It
gives me great pleasure to invite you to join the Program Committee.
The submission deadline is September 02, 2020, and we are expecting to receive reviews by
October 01, 2020. As for the previous edition, we expect that the maximum reviewing charge
is no more than four submissions.
I do very much hope that you will be able to accept this invitation.
Yours sincerely,
Hocine

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2020-02-25 12:46

Subject Welcome to the COMPLEX NETWORKS 2020 program committee! I m we b ma ' |

Dear Marija Mitrovic,

You were added to the program committee of COMPLEX NETWORKS
2020 (Ninth International Conference on Complex Networks &
Their Applications). This message contains information on how
to access the program committee Web pages. To do so you should
access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://easychair.org/conferences/ and find COMPLEX NETWORKS
2020 in your list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2021-03-03 10:42

Subject invitation to COMPLEX NETWORKS 2021 program committee I m we b ma | |

This letter of invitation to the program committee of COMPLEX NETWORKS 2021 was sent to
you by EasyChair user Hocine Cherifi <hocine.cherifi@gmail.com>. To accept or decline
this invitation and/or answer the letter please access https://easychair.org/conferences
/pcinvite view.cgi?code=gj1lgW9D2uf3p0lgYvnikE.

Dear Marija,
First, I would like to extend my warmest regards and deepest thanks for contributing to the
Ninth International Conference's success on Complex Networks and their Applications (Complex
Networks 2020) held online December 01 - 03, 2020.
Preparation for the Tenth edition (Complex Networks 2021), to be held in Madrid, Spain,
November 30 - December 02, 2021, is underway
http://www.complexnetworks.org/index.html
We are looking forward to working with you again this year for a successful conference. It
gives me great pleasure to invite you to join the Program Committee.
The submission deadline is September 01, 2021, and we are expecting to receive reviews by
September 27, 2021. As for the previous edition, the maximum reviewing charge should not
exceed three submissions.
I do very much hope that you will be able to accept this invitation.
Yours sincerely,
Hocine

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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1of1

Subject
From
Sender
To

Date

EasyChair <noreply@easychair.org>
<noreply@easychair.org>

Marija Mitrovi¢ Dankulov <marija.mitrovic@ipb.ac.rs>
2021-03-03 10:47

Welcome to the COMPLEX NETWORKS 2021 program committee! I Q we b ma ' I

Dear Marija Mitrovié Dankulov,

You were added to the program committee of COMPLEX NETWORKS 2021
(Tenth International Conference on Complex Networks & Their
Applications). This message contains information on how to access the
program committee Web pages. To do so you should access

and enter your EasyChair user name and password. Alternatively, you
can log in to EasyChair using https://easychair.org/conferences/ and
find COMPLEX NETWORKS 2021 in your list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>

Subject invitation to COMPLEX NETWORKS 2022 program committee I m we b ma | |

To Marija Mitrovi¢ Dankulov <marija.mitrovic@ipb.ac.rs>
Date 2022-03-01 14:52

This letter of invitation to the program committee of COMPLEX NETWORKS 2022 was sent to
you by EasyChair user Hocine Cherifi <hocine.cherifi@gmail.com>. To accept or decline
this invitation and/or answer the letter please access https://easychair.org/conferences
/pcinvite view.cgi?code=0nTnKeQdLnTx6Z9rs4dY.

Dear Marija,
First, I would like to extend my warmest regards, and deepest thanks for contributing to the
success of the Tenth International Conference on Complex Networks and their Applications
(Complex Networks 2021) held in Madrid November 30 - December 02, 2021.
Preparation for the Eleventh edition (Complex Networks 2022), to be held in Palermo, Italy,
November 08 - 10, 2022, is underway
http://www.complexnetworks.org/index.html
We are looking forward to working with you this year for a successful conference. It gives
me great pleasure to invite you to join the Program Committee.
Please make sure that you will be able to meet the following timeline before accepting our
invitation.
PAPER BIDDING: JUNE 10 - 16, 2022 -- place bids on papers; each PC member will bid about
8-10 papers
PAPER ASSIGNMENT: JUNE 24, 2022 -- Each PC member is assigned 3-4 submissions to review.

REVIEWING ENDS: JULY 06, 2022 -- carry out reviews of the papers assigned to you.
Yours sincerely,
Hocine

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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Subject
From
Sender
To
Date

EasyChair <noreply@easychair.org>
<noreply@easychair.org>

Marija Mitrovi¢ Dankulov <marija.mitrovic@ipb.ac.rs>
2022-03-01 16:34

Welcome to the COMPLEX NETWORKS 2022 program committee! I Q we b ma ' I

Dear Marija Mitrovié Dankulov,

You were added to the program committee of COMPLEX NETWORKS 2022
(Eleventh International Conference on Complex Networks & Their
Applications). This message contains information on how to access the
program committee Web pages. To do so you should access

and enter your EasyChair user name and password. Alternatively, you
can log in to EasyChair using https://easychair.org/conferences/ and
find COMPLEX NETWORKS 2022 in your list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact

10/6/22, 10:52
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2018-01-22 00:50

Subject Invitation to IC2S2 2018 Program Committee I m we b ma | |

This letter of invitation to the program committee of IC2S2

2018 was sent to you by the EasyChair user Taha Yasseri
<taha.yasseri@oii.ox.ac.uk>. To accept or decline this

invitation and/or answer the letter please access
https://easychair.org/conferences/pcinvite view.cgi?code=Ra2fSfRMIuCx0GxcxRnI.

Please only reply to this letter through the provided link or send your reply to
taha.yasseri@oii.ox.ac.uk. If you try to reply to this letter using your mailer, the reply
will

NOT reach Taha Yasseri

Dear Marija Mitrovic,

We would like to invite you to join the program committee of the 4th Annual International
Conference on Computational Social Science (IC2S2 2018, kell.gg/ic2s2), to be held at the
Kellogg School of Management of Northwestern University in Evanston, USA, from July 12-15
2018.

IC2S2 is an interdisciplinary event designed to engage a broad community of researchers —
academics, industry experts, open data activists, government agency workers, and think tank
analysts — dedicated to advancing social science knowledge through computational methods.
This event affords the opportunity to meet and discuss works in which social systems and
dynamics are investigated in a quantitative way through large datasets that are either mined
from various sources (e.g. social media, communication systems), or created via controlled
experiments or computational modeling.

This is the list of invited speakers (all confirmed):

Lada Adamic, Facebook

Damon Centola, University of Pennsylvania

Nitesh Chawla, University of Notre Dame

Frank M. Freimann, The Interdisciplinary Center for Network Science & Application
Tanzeem Choudhury, Cornell University

Aaron Clauset, University of Colorado Boulder

Iain Couzin, University of Konstanz, Germany

David Ferrucci, Bridgewater Associates

Marta C. Gonzalez, University of California Berkeley
Matt Jackson, Stanford University

David Lazer, Northeastern University

Marta Sales-Pardo, University Rovira i Virgili
Duncan Watts, Microsoft

As a program committee member, you are expected to review a maximum of 4 submissions
(consisting of extended abstracts of max 2 pages) and possibly have a brief discussion with
other PC members who are reviewing the same contributions.

Important dates for the conference are listed below:

Paper Submission Deadline: 5 Feb 2018

Paper bidding: 5 February — 8 February 2018

Paper Assignment: 10 February 2018

Review Due: 26 February 2018

Notification: 5 March 2018

Conference: 12-15 July 2018

We sincerely hope that you can accept our invitation. We look forward to hearing your
positive answer! Please log onto the conference management system for IC2S2 2018 to answer
our invitation following the link below, and let us know if you have any questions.

Best wishes,

PC Chairs, IC2S2 2018
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Jane Diesner, Lorien Jasney, Michael Mauskapf, Cuihua (Cindy) Shen, and Taha Yasseri

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.
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Welcome to the IC2S2 2018 program committee!
EasyChair <noreply@easychair.org>
<noreply@easychair.org>

Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
2018-01-22 09:36

Dear Marija Mitrovic,

https://mail.ipb.ac.rs/roundcube/? task=mail& safe=...

Im webmail

You were added to the program committee of IC2S2 2018
(International Conference on Computational Social Science).
This message contains information on how to access the program

committee Web pages. To do so you should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://www.easychair.org/conferences/ and find IC2S2 2018 in

your list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot.cgi

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.

9/27/22, 14:56
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2019-01-29 18:04

Subject invitation to IC2S2 program committee I m we b ma | |

This letter of invitation to the program committee of IC2S2 was sent to

you by EasyChair user Milena Tsvetkova <m.tsvetkova@lse.ac.uk>. To accept or decline this
invitation

and/or answer the letter please access https://easychair.org/conferences

/pcinvite view.cgi?code=gmrd7DSvVXcb7Xd90ANS.

Dear Marija,

We would like to invite you to join the program committee of the 5th Annual International

at the University of Amsterdam in Amsterdam, the Netherlands, from July 17-20, 2019.

IC2S2 is an interdisciplinary event designed to engage a broad community of researchers —
academics, industry experts, open data activists, government agency workers, and think tank
analysts — dedicated to advancing social science knowledge through computational methods.
This event offers the opportunity to meet and discuss work that investigates social systems
and dynamics. This includes empirical studies using datasets that are for example mined from
various sources (e.g. social media, communication systems, sensor systems), or created via
online experiments, but also theoretical studies using for example computational modelling.

This is the list of confirmed invited speakers:

Kenneth Benoit, London School of Economics and Political Science
Jana Diesner, University of Illinois at Urbana Campaign

Deen Freelon, University of North Carolina

Mirta Galesic, Santa Fe Institute

Cesar Hidalgo, MIT Media Lab

Devra Moehler, Facebook Research

Scott Page, University of Michigan

Emma Spiro, University of Washington

Lukas Vermeer, Booking.com

Claudia Wagner, GESIS Leibniz Institute for the Social Sciences

* K X X X X X X X ¥

As a program committee member you are expected to review a maximum of 4 submissions
(consisting of extended abstracts of 2 pages). You may also need to briefly discuss with
other program committee members who are reviewing the same abstract.

Important dates for the conference are listed below:

Abstract submission deadline: 6 February 2019

Abstract bidding: 11 February — 14 February 2019

Abstract assignment to Program Committee members: 15 February 2019
Reviews due: 3 March 2019

Notifications sent to authors: 8 March 2019

Conference: 17-20 July 2019

We sincerely hope that you can accept our invitation. We look forward to hearing your
positive answer! Please log onto the conference management system for IC2S2 2019 to answer
our invitation following the link above by February 10th, and let us know if you have any
questions.

Best wishes,

Program Committee Chairs, IC2S2 2019
Rense Corten, Kayla de la Haye, David Schoch, Vincent Traag, and Milena Tsvetkova

Best regards,
EasyChair messenger.
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Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact.cgi
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Welcome to the IC2S2 2020 program committee!
EasyChair <noreply@easychair.org>
<noreply@easychair.org>

Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
2019-11-05 15:53

Dear Marija Mitrovic,

https://mail.ipb.ac.rs/roundcube/? task=mail& safe=...

Im webmail

You were added to the program committee of IC2S2 2020 (6th
International Conference on Computational Social Science). This
message contains information on how to access the program

committee Web pages. To do so you should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://easychair.org/conferences/ and find IC2S2 2020 in your

list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.
To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact

9/27/22, 14:47
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Subject invitation to IC2S2 2020 program committee we b ma | |
From EasyChair <noreply@easychair.org> I
Sender <noreply@easychair.org>

To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2019-11-05 15:51

This letter of invitation to the program committee of IC2S52 2020 was sent to

you by EasyChair user Onur Varol <ovarol2005@gmail.com>. To accept or decline

this invitation and/or answer the letter please access https://easychair.org/conferences
/pcinvite view.cgi?code=1Z7m3bvnpakKVZyXpuEuY.

Dear Marija,

We would like to invite you to join the program committee of the 6th Annual International
Conference on Computational Social Science (IC2S2 2020, http://2020.ic2s2.0rg), to be held
at MIT in Cambridge, Massachusetts from July 17-20, 2020.

IC2S2 brings together researchers in computational science, complexity, and social science,
and provides a platform for new work in the field of computational social science.
Contributed abstracts are presented orally in parallel thematic sessions or as posters at
the three day conference, which takes place at MIT in Cambridge, Massachusetts from July 17
to 20. For details, visit http://2020.ic2s2.o0rg.

# Regular abstract submission

IC2S2 solicits abstracts from researchers in the social sciences with a clear component of
computation, simulation or data analysis or data science. This includes for example
sociology, psychology, communication science, anthropology, media studies, political
science, public health, and economics. In addition, contributions from computer science,
data science, and computational science with real-world applications in the social sciences
or related fields, are welcome. We emphatically welcome abstracts that try to integrate both
components. This is not limited to empirical studies; more general theoretical contributions
are also welcome.

Topics of interest include, but are not limited to, the following:
- Network analysis of social systems

- Large-scale social experiments

- Agent-based or other simulations of social phenomena

- Text analysis and natural language processing (NLP) of social phenomena
- Cultural patterns and dynamics

- Computational science studies (sociology of science)

- Social news curation and collaborative filtering

- Social media studies

- Theoretical discussions in computational social science

- Causal inference and computational methods for social science

- Ethics in computational social sciences

- Reproducibility in computational social science

- Large scale infrastructure in computational social science

- Novel digital data sources

- Computational analyses for addressing societal challenges

- Methods and analyses of observational social data

- Computational social science research in industry

# Submission guidelines
Contributions to the conference should be submitted via EasyChair at:
https://easychair.org/conferences/?conf=ic2s2-2020

The extended abstract should include a title and a list of 5 keywords, but no authors’ names
or affiliations. The abstract should outline the main contribution, data and methods used,
results, and the impact of the work. Authors are encouraged to include one figure in their
submission (the figure counts towards the page limit).

Please do not include authors’ names and affiliations in the submitted document, as peer
review will be double blind. Each extended abstract will be reviewed by multiple members of
the Program Committee, composed of experts in computational social science.

When submitting on EasyChair you will be asked to provide information about the authors and
their affiliations and to include a one-sentence summary of the extended abstract (20-50
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words). The summary will be used for assigning reviewers. You can indicate a preference for
an oral presentation or a poster presentation, but your preference may not be honored in the
final decision.

Submissions will be non-archival, and the presented work can be already published, in
preparation for publication elsewhere, or ongoing research. Submission implies willingness
to present a talk or poster at the conference.

# Important dates

Regular abstract submission deadline: February 16, 2020
Acceptance notification: April 12, 2020

Early bird registration deadline: TBD

Registration deadline: TBD

Conference: July 17-20, 2020

We sincerely hope that you can accept our invitation. We look forward to hearing your
positive answer! Please log onto the conference management system for IC2S2 2020 to answer
our invitation following the link below, and let us know if you have any questions.

Best wishes,
PC Chairs, IC2S2 2020

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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Subject
From
Sender
To

Date

Welcome to the IC2S2 2020 program committee!
EasyChair <noreply@easychair.org>
<noreply@easychair.org>

Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
2019-11-05 15:53

Dear Marija Mitrovic,

https://mail.ipb.ac.rs/roundcube/? task=mail& safe=...

Im webmail

You were added to the program committee of IC2S2 2020 (6th
International Conference on Computational Social Science). This
message contains information on how to access the program

committee Web pages. To do so you should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://easychair.org/conferences/ and find IC2S2 2020 in your

list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.
To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>

Subject Invitation to join the IC2S2 2021 program committee I m we b ma | |

To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2021-01-22 17:23

This letter of invitation to the program committee of IC252-2021 was sent to

you by EasyChair user Christoph Stadtfeld <christoph.stadtfeld@ethz.ch>. To accept or
decline

this invitation and/or answer the letter please access https://easychair.org/conferences
/pcinvite view.cgi?code=LFMglL3jwpsSXs940FIW.

Dear Marija,

We would like to invite you to join the program committee of the 7th Annual International

online and at ETH Zurich, Switzerland, from July 27-31, 2021.

IC2S2 is an interdisciplinary event designed to engage a broad community of researchers —
academics, industry experts, open data activists, government agency workers, and think tank
analysts — dedicated to advancing social science knowledge through computational methods.
This event offers the opportunity to meet and discuss work that investigates social systems
and dynamics. This includes empirical studies using datasets that are for example mined from
various sources (e.g. social media, communication systems, sensor systems), or created via
online experiments, but also theoretical studies using for example computational modelling.

As a program committee member you are expected to review about 6-8 submissions (consisting
of extended abstracts of 2 pages). You may also need to briefly discuss with other program
committee members who are reviewing the same abstract.

Important dates for the conference are listed below:

Abstract submission deadline: 12 March 2021

Abstract bidding: 15 March — 18 March 2021

Abstract assignment to Program Committee members: 19 March 2021
Reviews due: 19 April 2021

Notifications sent to authors: 30 April 2021

Conference: 27-31 July 2021

In an attempt to increase diversity in terms of gender, age and geography, we would like to
ask you for your help! If you know CSS researchers with at least a few years of research
experience who you would like to nominate as potential PC members, please use the following
google form to let us know about them: https://forms.gle/0ic78a9qRPZI2Pkp6.

IC2S2 is going to be great, as usual! Let us share with you the list of already confirmed
invited speakers:

* Brooke Foucault Welles (Northeastern)
Christian Sandvig (U Michigan)

David Garcia (TU Graz)

Deborah Lupton (UNSW)

Frank Takes (Leiden University)
Frauke Kreuter (LMU and UMD)

Meeyoung Cha (KAIST)

Robert West (EPFL)

Sune Lehmann (DTU)

Silke Adam (University of Berne)
Thomas Grund (UCD)

X X X X X X X X ¥ %

We sincerely hope that you can accept our invitation. We look forward to hearing your
positive answer! Please log onto the conference management system for IC2S2 2021 to answer
our invitation following the easychair link above by February 5, and let us know if you have
any questions.

Best wishes,

Your Program Committee Chairs, IC2S2 2021
Termeh Shafie (University of Manchester) and Christoph Stadtfeld (ETH Zurich)

1of2 10/6/22, 10:55


mailto:christoph.stadtfeld@ethz.ch
mailto:christoph.stadtfeld@ethz.ch
https://easychair.org/conferences/pcinvite_view.cgi?code=LFMqlL3jwpsSXs94OFIW
https://easychair.org/conferences/pcinvite_view.cgi?code=LFMqlL3jwpsSXs94OFIW
https://easychair.org/conferences/pcinvite_view.cgi?code=LFMqlL3jwpsSXs94OFIW
https://easychair.org/conferences/pcinvite_view.cgi?code=LFMqlL3jwpsSXs94OFIW
https://2021.ic2s2.org/
https://2021.ic2s2.org/
https://forms.gle/oic78a9qRPZJ2Pkp6
https://forms.gle/oic78a9qRPZJ2Pkp6

Institute of Physics Belgrade Roundcube Webmail :: In... https://mail.ipb.ac.rs/roundcube/? task=mail& safe=...

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.
To contact EasyChair use the EasyChair contact Web page
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From EasyChair <noreply@easychair.org>

https://mail.ipb.ac.rs/roundcube/? task=mail& safe=...

Subject Welcome to the 1C2S2-2021 program committee! I m we b ma ' |

Sender <noreply@easychair.org>
To Marija Mitrovi¢ Dankulov <marija.mitrovic@ipb.ac.rs>
Date 2021-01-22 22:23

Dear Marija Mitrovié Dankulov,

You were added to the program committee of IC2S52-2021 (7th
International Conference on Computational Social Science). This
message contains information on how to access the program committee
Web pages. To do so you should access

and enter your EasyChair user name and password. Alternatively, you
can log in to EasyChair using https://easychair.org/conferences/ and
find IC2S2-2021 in your list of conferences.

If you forgot your user name or password, you should access
https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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iCETiC'18 (London Metropolitan University, UK) Technical Program
Committee (and/or Track Chair)

From EasyChair <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2017-09-22 19:33

Subject Invitation to iCCECE'18 (University of Essex, Southend, UK) and I m we b ma | |

This letter of invitation to the program committee of iCCECE

'18 was sent to you by the EasyChair user Mahdi Miraz

<m.miraz@gmail.com>. To accept or decline this invitation

and/or answer the letter please access
https://easychair.org/conferences/pcinvite view.cgi?code=93MpYdz42F5AWnFE1g5z.

Please only reply to this letter through the provided link or send your reply to
m.miraz@gmail.com. If you try to reply to this letter using your mailer, the reply will
NOT reach Mahdi Miraz

Dear Professor Marija Mitrovic,

We are pleased to invite you to serve as TPC Member for the following two conferences IAER
(www.theiaer.org) plans to organize in UK, August 2018. In fact, we still have couple of
Track Chair positions vacant. If you would like have an active participation as a Track
Chair, please feel free to let us know.

1. International Conference on Computing, Electronics and Communications Engineering
(iCCECE) 2018, to be held at University of Essex, Southend, UK, 15-16 August 2018. We aim to
get it sponsored by IEEE.

2. International Conference on Emerging Technologies in Computing (iCETiC) 2018, to be held
at London Metropolitan University, UK, 23-24 August 2018. We aim to get the proceedings
published in Springer-verleg LNCS series.

Although the websites are still not duly ready, you may visit the current version of the
websites here: http://www.iccecel8.theiaer.org and http://iceticl8.theiaer.org.

Best Regards

Dr. Mahdi H. Miraz

Publication Chair

IAER Conference Organizing Committee

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address 1is used only for sending email so you
will not receive a response.
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Subject Welcome to the iCCECE '18 program committee!
From EasyChair <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2017-09-23 09:15

Dear Marija Mitrovic,

You were added to the program committee of iCCECE '18
(International Conference on Computing, Electronics and
Communications Engineering 2018). This message contains
information on how to access the program committee Web pages.
To do so you should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://www.easychair.org/conferences/ and find iCCECE '18 in
your list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot.cgi

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.

https://mail.ipb.ac.rs/roundcube/? task=mail& safe=...

Im webmail
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2018-01-20 15:29

Subject Welcome to the iCETiC ‘18 program committee! I m we b mai I

Dear Marija Mitrovic,

Mahdi Miraz <m.miraz@gmail.com> added you to the program
committee of iCETiC ‘18 (International Conference on Emerging
Technologies in Computing 2018). This message contains
information on how to access the program committee Web pages.
To do so you should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://www.easychair.org/conferences/ and find iCETiC ‘18 in
your list of conferences. For all questions related to this
invitation please contact Mahdi Miraz <m.miraz@gmail.com>

If you forgot your user name or password, you should access

https://easychair.org/account/forgot.cgi

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2018-02-02 20:57

Subject Invitation to ICCS 2018 Program Committee I m we b ma | |

This letter of invitation to the program committee of ICCS2018

was sent to you by the EasyChair user Alfredo Morales

<alfredo@necsi.edu>. To accept or decline this invitation

and/or answer the letter please access
https://easychair.org/conferences/pcinvite view.cgi?code=trB9CeAiuAJLuuGNeVJk.

Please only reply to this letter through the provided link or send your reply to
alfredo@necsi.edu. If you try to reply to this letter using your mailer, the reply will
NOT reach Alfredo Morales

Dear Marija Mitrovic,

You are invited to join the Program Committee for this year’s International Conference on
Complex Systems (ICCS 2018), which will be held July 22-27, 2018, in Cambridge, MA.
Confirmed plenary speakers include: Stephen Wolfram, Nassim Taleb, Sandy Pentland, Eugene
Stanley and Lazlo Barabasi, among others. Please visit our website for more information

As a PC member, you may take part in reviewing submitted abstracts and helping publicize the
event. Your involvement can ensure the conference's success. Besides, you will be given
priority if you wish to organize or chair a session at the conference.

Please accept this invitation and be sure to fill out your profile on EasyChair, including
your full name, preferred email address, institutional affiliation, country, and web page.
Please also check off the research topics which best match your experience. This will allow
us to match you with papers that reflect your interests during the review process.

Best regards,
Alfredo J. Morales
Program Chair

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2018-02-02 20:58

Subject Welcome to the ICCS2018 program committee! I m we b mai |

Dear Marija Mitrovic,

You were added to the program committee of ICCS2018
(International Conference on Complex Systems 2018). This
message contains information on how to access the program
committee Web pages. To do so you should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://www.easychair.org/conferences/ and find ICCS2018 in
your list of conferences.

If you forgot your user name or password, you should access
https://easychair.org/account/forgot.cgi

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>

Subject Invitation to ICCS 2020 Program Committee I m we b ma | |

To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2020-02-11 22:05

This letter of invitation to the program committee of ICCS2020 was sent to

you by EasyChair user Matthew Hardcastle <matt@necsi.edu>. To accept or decline

this invitation and/or answer the letter please access https://easychair.org/conferences
/pcinvite view.cgi?code=txBp72r9EruljjQilda7.

Dear Marija,

We thank you for you contributions to ICCS 2018, and we are pleased to invite you to join
the Program Committee (PC) for the Tenth International Conference on Complex Systems (ICCS
2020), which will be held July 26-31, 2020, in Nashua, NH.

As a member of the PC, we appreciate your assistance with abstract reviews and helping to
publicize the event. Your involvement can ensure the conference's success. We will give
priority to any proposal you submit to organize or chair a workshop session.

Please let us know if you accept this invitation, and be sure to fill out your profile on
EasyChair, including your full name, preferred email address, institutional affiliation,
country, and web page. Please also check off the research topics which best match your
experience. This will allow us to match you with papers that reflect your interests during
the review process.

Regards,
Matthew Hardcastle
Communications and Logistics Chair

On behalf of the Organizing Committee:

Yaneer Bar-Yam (New England Complex Systems Institute)

Marcus Aguiar (Universidade Estadual de Campinas)

Dan Braha (University of Massachusetts, Dartmouth)

Carlos Gershenson (National Autonomous University of Mexico)
Garth Jensen (Naval Surface Warfare Center, Carderock Division)
Les Kaufman (Boston University)

Ali Minai (University of Cincinnati)

Elena N. Naumova (Tufts, Division of Nutrition Data Sciences)
Hiroki Sayama (Binghamton University)

Emma Towlson (Northeastern University)

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.

To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact
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Subject
From
Sender
To

Date

Welcome to the ICCS2020 program committee!
EasyChair <noreply@easychair.org>
<noreply@easychair.org>

Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
2020-02-11 22:07

Dear Marija Mitrovic,

https://mail.ipb.ac.rs/roundcube/? task=mail& safe=...

Im webmail

You were added to the program committee of ICCS2020 (Tenth

International Conference on Complex Systems).

This message

contains information on how to access the program committee Web
pages. To do so you should access

and enter your EasyChair user name and password. Alternatively,
you can log in to EasyChair using
https://easychair.org/conferences/ and find ICCS2020 in your

list of conferences.

If you forgot your user name or password, you should access

https://easychair.org/account/forgot

and specify marija.mitrovic@ipb.ac.rs as your email address.

Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.
To contact EasyChair use the EasyChair contact Web page
https://easychair.org/contact

9/27/22, 14:46
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>
To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2017-12-30 13:19

Subject invitation to Socinfo 2018 program committee I m we b ma | |

This letter of invitation to the program committee of Socinfo

2018 was sent to you by the EasyChair user Olessia Koltsova
<ekoltsova@hse.ru>. To accept or decline this invitation and/or

answer the letter please access

https://easychair.org/conferences/pcinvite view.cgi?code=EIQZ5ICRW3Auf9uaBkS5.

Please only reply to this letter through the provided link or send your reply to
ekoltsova@hse.ru. If you try to reply to this letter using your mailer, the reply will
NOT reach Olessia Koltsova

Dear Marija,

As Program Chairs of SocInfo 2018 (socinfo02018.hse.ru) we would like to invite you to join
the Program Committee of the conference. The success of this interdisciplinary event will
depend on the strong PC which is why best reviewers will be thanked by a special mention
during the closing ceremony and on the conference website.

The 10th Social Informatics conference will be held in St.Petersburg, Russia, September
25-28, 2018.

As a PC member, your responsibilities would include writing reviews of around 3-5 papers
(May-June). The formal deadlines are as follows:

.Paper submission: May 9, 2018

.Paper bidding: May 10-14, 2018
.Assignments to reviewers: May 16, 2018

.PC Reviews due: June 11, 2018

.Discussions by reviewers: June 13-18, 2018
.Notification of acceptance: June 19, 2018

OoOuUlh WN

We look forward to your positive response by January 9, 2018 via the Socinfo’1l8 EasyChair
link.

Best regards,
Olessia Koltsova & Steffen Staab
SocInfo’18 Program Co-chairs

Best regards,
EasyChair messenger.

Please do not reply to this email. This email
address is used only for sending email so you
will not receive a response.
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From EasyChair <noreply@easychair.org>
Sender <noreply@easychair.org>

Subject Invitation to join the IC2S2 2021 program committee I m we b ma | |

To Marija Mitrovic <marija.mitrovic@ipb.ac.rs>
Date 2021-01-22 17:23

This letter of invitation to the program committee of IC252-2021 was sent to

you by EasyChair user Christoph Stadtfeld <christoph.stadtfeld@ethz.ch>. To accept or
decline

this invitation and/or answer the letter please access https://easychair.org/conferences
/pcinvite view.cgi?code=LFMglL3jwpsSXs940FIW.

Dear Marija,

We would like to invite you to join the program committee of the 7th Annual International

online and at ETH Zurich, Switzerland, from July 27-31, 2021.

IC2S2 is an interdisciplinary event designed to engage a broad community of researchers —
academics, industry experts, open data activists, government agency workers, and think tank
analysts — dedicated to advancing social science knowledge through computational methods.
This event offers the opportunity to meet and discuss work that investigates social systems
and dynamics. This includes empirical studies using datasets that are for example mined from
various sources (e.g. social media, communication systems, sensor systems), or created via
online experiments, but also theoretical studies using for example computational modelling.

As a program committee member you are expected to review about 6-8 submissions (consisting
of extended abstracts of 2 pages). You may also need to briefly discuss with other program
committee members who are reviewing the same abstract.

Important dates for the conference are listed below:

Abstract submission deadline: 12 March 2021

Abstract bidding: 15 March — 18 March 2021

Abstract assignment to Program Committee members: 19 March 2021
Reviews due: 19 April 2021

Notifications sent to authors: 30 April 2021

Conference: 27-31 July 2021

In an attempt to increase diversity in terms of gender, age and geography, we would like to
ask you for your help! If you know CSS researchers with at least a few years of research
experience who you would like to nominate as potential PC members, please use the following
google form to let us know about them: https://forms.gle/0ic78a9qRPZI2Pkp6.

IC2S2 is going to be great, as usual! Let us share with you the list of already confirmed
invited speakers:

* Brooke Foucault Welles (Northeastern)
Christian Sandvig (U Michigan)

David Garcia (TU Graz)

Deborah Lupton (UNSW)

Frank Takes (Leiden University)
Frauke Kreuter (LMU and UMD)

Meeyoung Cha (KAIST)

Robert West (EPFL)

Sune Lehmann (DTU)

Silke Adam (University of Berne)
Thomas Grund (UCD)

X X X X X X X X ¥ %

We sincerely hope that you can accept our invitation. We look forward to hearing your
positive answer! Please log onto the conference management system for IC2S2 2021 to answer
our invitation following the easychair link above by February 5, and let us know if you have
any questions.

Best wishes,

Your Program Committee Chairs, IC2S2 2021
Termeh Shafie (University of Manchester) and Christoph Stadtfeld (ETH Zurich)
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Best regards,
EasyChair messenger.

Please be aware that this is an unmonitored email alias,
so please do not reply to this email.
To contact EasyChair use the EasyChair contact Web page
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. Nuclear Physics and Nuclear Energy

Daniel Andreica (Cluj-Napoca, Romania)
Burcu Cakirli Mutlu (Istanbul, Turkey)

Igor Celikovi¢ (Belgrade, Serbia), coordinator
Dimitrije Maleti¢ (Belgrade, Serbia), secretary
Georgi Raynovski (Sofia, Bulgaria)

Svetislav Savovi¢ (Kragujevac, Serbia)

Erjon Spahiu (Tirana, Albania)

Astronomy and Astrophysics

Vesna Borka (Belgrade, Serbia)

Gojko Burasevi¢ (Belgrade, Serbia)

Mimoza Hafizi (Tirana, Albania)

Gordana Jovanovi¢ (Podgorica, Montenegro)
Milan Milosevi¢ (Ni$, Serbia)

Jelena Petrovi¢ (Belgrade, Serbia)

Marius Piso (Bucharest, Romania)

Luka Popovi¢ (Belgrade, Serbia), coordinator
Evgeni Semkov (Sofia, Bulgaria)

Sasa Simi¢ (Kragujevac, Serbia)

Nikolaos Spyrou (Thessaloniki, Greece)
Vladimir Sre¢kovi¢ (Belgrade, Serbia), coordinator
Dejan UroSevi¢ (Belgrade, Serbia)

Gravitation and Cosmology

Dusko Borka (Belgrade, Serbia)

Dragoljub Dimitrijevi¢ (Ni§, Serbia), secretary
Mimoza Hafizi (Tirana, Albania)

Predrag Jovanovi¢ (Belgrade, Serbia)

Kostas Kleidis (Thessaloniki, Greece)

Voja Radovanovi¢ (Belgrade, Serbia)

Zoran Raki¢ (Belgrade, Serbia)

Marko Vojinovi¢ (Belgrade, Serbia), coordinator
Dumitru Vulcanov (Timisoara, Romania)
Stoycho Yazadzhiev (Sofia, Bulgaria)

Atomic and Molecular Physics

Tasko Grozdanov (Belgrade, Serbia)

Lucian lon (Bucharest, Romania)

Slavoljub Mijovi¢ (Podgorica, Montenegro)
Nenad Milojevi¢ (Ni§, Serbia), secretary

Asen Pashov (Sofia, Bulgaria)

Violeta Petrovi¢ (Kragujevac, Serbia), coordinator
Igor Savi¢ (Novi Sad, Serbia), coordinator

Nenad Simonovi¢ (Belgrade, Serbia)

High Energy Physics (Particles and Fields)

Tatjana Agatonovi¢ Jovin (Belgrade, Serbia)

Calin Alexa (Bucharest, Romania)

Biljana Antunovi¢ (Banja Luka, Bosnia and Herzcegovina)
lon Cotaescu (Timisoara, Romania)

Dragoljub Dimitrijevi¢ (Ni$, Serbia), secretary
Magdalena Dordevi¢ (Belgrade, Serbia)

Milo$ Bordevi¢ (Belgrade, Serbia)

Plamen laydjiev (Sofia, Bulgaria)

Predrag Milenovi¢ (Belgrade, Serbia), coordinator
Rudina Osmanaj (Tirana, Albania)

Fotios Ptochos (Nicosia, Cyprus)
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Voja Radovanovi¢ (Belgrade, Serbia)

Natasa Rai¢evi¢ (Podgorica, Montenegro)
Omer Yavas (Ankara, Turkey)

Lidija Zivkovi¢ (Belgrade, Serbia), coordinator

Condensed Matter Physics and Statistical Physics

Miroslav Abrashev (Sofia, Bulgaria)

Antun Balaz (Belgrade, Serbia)

Jelena Belo3evié-Cavor (Belgrade, Serbia), coordinator
Zelika Cveji¢ (Novi Sad, Serbia), coordinator
Zorana Dohgevi¢-Mitrovi¢ (Belgrade, Serbia)
Sinasi Ellialtioglu (Ankara, Turkey)

Cristian Enachescu (lasi, Romania)

Oguz Gulseren (Ankara, Turkey)

Sanja Janicevi¢ (Kragujevac, Serbia)

Natasa Jovi¢ Orsini (Belgrade, Serbia)

Nenad Lazarevi¢ (Belgrade, Serbia)

Panos Patsalas (Thessaloniki, Greece)

Dusan Popovi¢ (Belgrade, Serbia)

Vadim Sirkeli (Chisindu, Moldova)

Nicolaos Toumbas (Nicosia, Cyprus)

Daniel Vizman (Timisoara, Romania)

George Vourlias (Thessaloniki, Greece)

Nenad Vukmirovi¢ (Belgrade, Serbia), coordinator
Tatjana Vukovi¢ (Belgrade, Serbia)

Optics and Photonics

Petar Atanasov (Sofia, Bulgaria)

Tudor Braniste (Chisindu, Moldova)

Maria Dinescu (Bucharest, Romania)

Nikola Filipovi¢ (Ni$, Serbia)

Milan Kovacevi¢ (Kragujevac, Serbia)

Ana Mancgi¢ (Nis, Serbia)

Peda Mihailovi¢ (Belgrade, Serbia), secretary
Stanko Nikoli¢ (Belgrade, Serbia)

Vladan Pavlovi¢ (Ni§, Serbia)

Marica Popovi¢ (Belgrade, Serbia)

Svetislav Savovié (Kragujevac, Serbia)
Milutin Stepi¢ (Belgrade, Serbia), coordinator
Rodica Vladoiu (Constanta, Romania)

Plasma and Gas-Discharge Physics

Gheorghe Dinescu (Bucharest, Romania)

Sasa Dujko (Belgrade, Serbia), coordinator

Sasa Goci¢ (Ni§, Serbia)

Zhivko Kissovski (Sofia, Bulgaria)

Milan Kovacevié (Kragujevac, Serbia)

Bratislav Obradovi¢ (Belgrade, Serbia), coordinator
Mara Séepanovié (Podgorica, Montenegro)

Theoretical, Mathematical and Computational Physics

Metin Arik (Istanbul, Turkey)

Miroljub Dugi¢ (Kragujevac, Serbia)

Igor Franovi¢ (Belgrade, Serbia), coordinator
Borislav Gaji¢ (Belgrade, Serbia), secretary
Aurelian Isar (Bucharest, Romania)

Milan MiloSevi¢ (Ni$, Serbia)

Klaudio Peqini (Tirana, Albania)

Slobodan Radosevi¢ (Novi Sad, Serbia)
Radoslav Rashkov (Sofia, Bulgaria)

Neli Stoilova (Sofia, Bulgaria)

. Meteorology and Geophysics

Ekaterina Bachvarova (Sofia, Bulgaria)

Vladimir Burdevi¢ (Belgrade, Serbia), coordinator
Kostadin Ganev (Sofia, Bulgaria)

Slobodan Ni¢kovi¢ (Belgrade, Serbia), secretary
Klaudio Peqini (Tirana, Albania)

Tanja Porja (Tirana, Albania)

Sabina Stefan (Bucharest, Romania)

. Environmental Physics — Alternative Sources of Energy

Balis Dimitrios (Thessaloniki, Greece)
Valentin Ivanovski (Belgrade, Serbia)
Zoran Miji¢ (Belgrade, Serbia), coordinator
loan Stamatin (Bucharest, Romania)

Ana Umicevi¢ (Belgrade, Serbia), secretary
Petko Vitanov (Sofia, Bulgaria)

Gerti Xhixha (Tirana, Albania)
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. Physics of Socioeconomic Systems and Applied Physics

Olta Gakaj (Tirana, Albania)

Dragana Kirsti¢ (Kragujevac, Serbia)

Mihail Lungu (Timisoara, Romania)

Vladimir Markovi¢ (Kragujevac, Serbia), secretary
Marija Mitrovi¢ Dankulov (Belgrade, Serbia), coordinator
Petar Petrov (Sofia, Bulgaria)

Dode Prenga (Tirana, Albania)

Stavros Stavrinides (Thessaloniki, Greece)

. Biophysics and Medical Physics

Aleksandar Krmpot (Belgrade, Serbia), coordinator
Dragana Krsti¢ (Kragujevac, Serbia), secretary
Mihai Radu (Bucharest, Romania)

Milo$ Vici¢ (Belgrade, Serbia)

Victoria Vitkova (Sofia, Bulgaria)

Gerti Xhixha (Tirana, Albania)

Emil Xhuvani (Tirana, Albania)

Physics Education, History and Philosophy of Physics

Dejan Doki¢ (Belgrade, Serbia), secretary

Maya Gaydarova (Sofia, Bulgaria)

Ivan Lalov (Sofia, Bulgaria)

Dragana Malivuk Gak (Banja Luka, Bosnia and Herzcegovina)
Silvana Mico (Tirana, Albania)

Violeta Petrovi¢ (Kragujevac, Serbia), coordinator
Sebastian Popescu (lasi, Romania)

Stavros Stavrinides (Thessaloniki, Greece)

Maja Stojanovi¢ (Novi Sad, Serbia)

Mira Vucelji¢ (Podgorica, Montenegro)

Andrijana Zekié (Belgrade, Serbia)

Metrology and Instrumentation

Luljeta Gjegi (Tirana, Albania)

Aleksandar Kandi¢ (Belgrade, Serbia)

Marina Leki¢ (Belgrade, Serbia), coordinator
Aurelian Luca (Bucharest, Romania)

Ivan Stefanov (Sofia, Bulgaria)

Stevan Stojadinovi¢ (Belgrade, Serbia), secretary
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Spectral properties of hyperbolic nano-networks

Marija Mitrovi¢ Dankulov® and Bosiljka Tadi¢®

“Scientific Computing Laboratory, Center for the Study of Complex Systems, Institute of Physics
Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
bDepartment of Theoretical Physics, JoZef Stefan Institute, Jamova 39, Ljubljana, Slovenia

Abstract.

Cooperative self-assembly is a ubiquitous phenomenon found in various natural systems, in-
cluding nanostructured materials. Knowledge about its origin and mechanisms can be used for de-
signing nano-materials with new functional features. In these materials, nano-particles form net-
works with non-trivial topological properties [1]. Global, mesoscopic and local properties of com-
plex networks are strongly correlated with spectral properties of Adjacency and Laplacian matrix
of a given complex network [2]. We study topological and spectral properties of a large class of
self-assembled structures or nano-networks consisting of monodisperse building blocks (cliques of
size n = 3,4,5,6) which self-assemble via sharing the geometrical shapes of a lower order [3]. The
topology of the network is tuned by varying the chemical potential v which determines the size of
shared sub-structure between two cliques. While hyperbolicity of the networks does not depend on
v, their spectral dimension d; varies with clique size n and chemical potential. We find that spec-
tral distribution of normalised Laplacian has a characteristic shape with peaks and a pronounced
minimum which are related to the size of the network building blocks and self-assembly rules [4].

REFERENCES

Orsini, C., et al., Nat. Commun. 6, 8627 (2015)

Mitrovié, M., and Tadié, B., Phys. Rev. E 80,026123 (2009).

Suvakov, M., Andjelkovié¢, M., and Tadié, B., Sci. Rep. 8, 1987 (2018).
Mitrovi¢ Dankulov, M., and Tadié, B., Phys. Rev. E (in press) (2019).
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Quantifying randomness in real interaction networks and
examples in biology

Marija Mitrovi¢ Dankulov

Scientific Computing Laboratory, Center for the Study of Complex Systems, Institute of Physics Belgrade, University
of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

Biological systems can be represented as a complex network, where network nodes
represent units of the system, while links represent interactions between them. These
networks are neither of regular or random structure, but rather an intricate combination
of order and disorder. Scientists have developed large set of different topological
measures for characterization and description of different structural properties of real
networks. It turns out that these statistical measures are not independent, i.e, many
properties appear as a statistical consequence of relatively small number of fixed
topological properties in real network. We explore this dependence in two different
biological networks, protein-protein interaction and brain network, using the method
of dk-series. We find that many important local and global topological properties of
protein-protein interaction network are closely reproduced by dk-random graphs whose
degree distributions, degree correlations, and clustering are as in the corresponding
real network, while this is only in part true for biological network. These differences are
a consequence of different spacial constratins present during the evolution of these
networks.
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over higher-order structures, and its graph Laplacian captures connectivity. The
similarity between the structure of clique simplicial communities and the induced
k-carrying graph is considered by the mutual information [Cover, T.M., Thomas,
J.A., Elements of Information Theory (Wiley ed. 1991)] of the obtained spectra of
associated combinatorial Laplacians. As the case studies two real-world networks
are considered, and the results reveal new insights into the organizational patterns
embedded in networks, in particular the emergence of characteristic similarity k-
dimension.

S12-PSSAP-103 / Oral presentation

The role of trust in sustainability of knowledge-sharing
social groups: the case of Stack Exchange Q&A commu-
nities

Authors: Ana Vranié¢'; Aleksandar Tomasevi¢?; Aleksandra Alorié; Marija Mitrovic¢ Dankulov!

! Institute of Physics Belgrade, University of Belgrade
% Department of Sociology, Faculty of Philosophy, University of Novi Sad

Presenter: A. TomaSevi¢ (atomashevic@ff.uns.ac.rs)

Knowledge-sharing communities are fundamental for the development and evolu-
tion of any knowledge-based society. Their emergence, function, and disappearance
determine the course of evolution of a knowledge-based society. The sustainabil-
ity of these groups is crucial for the success of the knowledge-transfer process in
modern societies and the efficiency and success of this process. This work explores
the role of the structure of social interactions and social trust in the emergence of
sustainable knowledge-sharing communities. We combine tools and methods from
complex networks theory, statistical physics, computer science, and sociology to ex-
plore roles mentioned in the sustainability of StackExchange communities on four
different topics: astronomy, physics, economics, and literature. StackExchange is
one of the most successful online knowledge-sharing networks that hosts more than
150 communities on various topics. To control the influence of the subject, we select
a pair of active and one closed community for each topic and analyze and compare
their early evolution. We adapt the dynamical reputation model to quantify the
change in social trust in these communities. We analyze the evolution of the social
interaction network and social trust between members during the first 180 days of
their existence. Our results show that sustainable communities have higher local
cohesiveness and develop stable, more strongly connected cores. The social trust
between members is more heightened in sustainable communities. In these commu-
nities, the trust between core members develops early and remains high over time.
This work shows that the emergence of a stable, trustworthy core may be determin-
ing factor in building a sustainable knowledge-sharing community.
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Mechanical Analysis of Dollar Index Trend

Authors: Dragana Malivuk Gak'; Zoran Rajilic'

' University of Banja Luka, Faculty of Natural Sciences and Mathematics
Presenter: D. Malivuk Gak (dragana.malivuk-gak@pmf .unibl.org)

In this paper is presented a mechanical analysis of dollar index trend, as one of the
possibilities of a new review of data obtained on the stock market exchange. The
close values of the dollar index on every first day of the month from January 1,
1971 to January 1, 2021 has been considered as coordinates of unit mass particle.
Dollar index close values time series were transformed to the time dependent force
parameters using Newton’s second law. According to the force parameters values
obtained after solving nonlinear differential equations, the behavior of the system
can be roughly predicted.

References:

1. J. P. Bouchaud and M. Potters, Theory of Financial Risks: From Statistical Physics
to risk management, Cambridge University Press (2000)

2. Zoran Rajilic et al., J. Phys.: Conf. Ser. 1814 012004 (2021)

S12-PSSAP-203 / Poster presentation

Universal patterns of social group growth: a statistical
physics approach

Authors: Ana Vrani¢'; Jelena Smiljani¢?; Marija Mitrovié¢ Dankulov’

! Institute of Physics Belgrade, University of Belgrade

* Integrated Science Lab, Department of Physics, Umed University
Presenter: M. Mitrovi¢ Dankulov (marija.mitrovic@ipb.ac.rs)

A social group is a characteristic element of every social system on a mesoscopic
level. The growth of social groups is indissolubly connected to the structure and
dynamic of a social system. Social systems differ in their purpose and the type of
communication and activity their members engage in. At first glance, one would
expect that the growth of social groups in these different systems is driven by dif-
ferent mechanisms that result in different patterns. This work applies methods and
tools from statistical physics and complex network theory to study group growth
in different social systems: Meetup groups based in London and New York and Red-
dit. In Meetup groups, members interact predominantly face-to-face by engaging
in various activities during offline events. Reddit members interact online only by
posting different online content and commenting on this content. Using empirical
analysis, we show that social group growth has similar growth patterns in both
systems, which remain stable for more than one decade. The distribution of group
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S12-PSSAP-206 / Poster presentation

Topology of evolving networks: the role of growth sig-
nals

Authors: Ana Vranié!; Marija Mitrovic¢ Dankulov?

! Institute of Physics Belgrade, University of Belgrade

Presenter: A. Vrani¢ (anav@ipb.ac.rs)

Complex networks theory provides methods and tools for studying the structure
and dynamics of various complex systems. Real complex networks, although repre-
senting very different complex systems, have some common properties. They have
broad degree distribution, small average shortest path compared to their size, high
clustering, and degree-degree correlations. Knowledge about how these properties
emerge in complex networks and the fundamental mechanisms is imperative if we
want to understand complex systems’ dynamics and function. Complex network
models represent a unique tool for uncovering essential factors that govern the
emergence of complex network properties. We have detailed knowledge on how
different linking rules shape network topology. However, we are still lack compris-
ing understanding of the role of the growth signal.

In this work, we study how the growth signal’s properties that describe the ad-
dition of new nodes in the evolving network influence its structure. In complex
network models, we typically add one or a constant number of nodes each time
step. However, real complex systems’ growth is usually not linear, and signals have
long-range correlations, trends, and cycles. We modify the model of aging nodes
to enable non-linear growth of the network. We use two growth signals from real
systems from MySpace data and TECH Meetup community that are multifractal
signals with long-range temporal correlations quantified with Hurst exponent and
three random signals with short-range correlations and no cycles or trends.

We use D-measure to quantify the difference between the structure of networks
generated with time-varying growth signal and ones with constant growth. This
work shows that networks obtained with time-varying growth signals have a dif-
ferent structure than ones grown with linear growth. The D-measure has the high-
est value for the networks with power-law degree distributions, and the networks
grown with multifractal signals with long-range correlations. Our further analysis
shows that these networks are correlated and clustered. Our results confirm that
the growth signal properties determine the structure of the obtained networks and
should be considered prominently in models of social systems.
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Networks 2021: A Joint Sunbelt and NetSci Conference is the first
joint meeting of the International Network for Social Network Anal-
ysis (INSNA) and the Network Science Society (NSS). It is a virtu-

al conference, with two weeks of pre conference activities (June 21,
2021-July 2,2021) and a six day main conference (July 5-10, 2021). It
was initially scheduled to be an in-person conference, but international
travel restrictions due to COVID-19 made this impossible.
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mera states or oscillations death. We show that such behaviors are ubiquitous in
real-world networks and, therefore, universal, which makes our results interesting
for future potential applications.

12:15 PM —-12:30 PM

Speaker: Marija Mitrovi¢ Dankulov; Authors: Ana Vranié; Marija
Mitrovi¢ Dankulov

Talk: 10429. Growth signals shape the topology of evolving networks
[Whova Link: S51]

Description: Complex networks theory provides an indispensable theoretical
framework for studying the structure and function of real social systems. Analy-
sis of empirical data uncovers the connectivity patterns charachteristic for social
systems. Knowledge about how these patterns emerge in social system is necessary
to understand its dynamics and structure. Complex network models are important
tool for finding the rules that govern social system’s evolution. The correct choice
of model details is essential for obtaining relevant insights. In this work we study
how the structure of complex networks depends on the properties of growth signal.
For this purpose we adapt model of aging nodes to allow time varying growth of
nodes in the network. We use two growth signals obtained from MySpace data and
TECH Meetup community that are multifractal signals with long-range temporal
correlations. In order to estimate the effects of signal’s multifractality and logn-range
correlations on network structure, we create use three additional random signals:
randomized TECH and MySpace signals and computer generated Poisson signal.
Randomized TECH signal remains multifractal with lower values of Hurst expo-
nent, while MySpace and Poisson signal are monofractal signals with short-range
correlations. We compare the structure of networks grown with these signals and
ones grown with linear growth using D-measure. Figure 1 shows that structure
of networks which are obtained with time-varying growth signals have different
structure than ones grown with linear growth. The difference is the most striking
for the networks with power-law degree distributions, and for the networks grown
with multifractal signals with long-range correlations. Our further analysis shows
that these networks are correlated and clustered, while networks obtained with a
constant growth signal are not. Our results show that the properties of the growth
signal shape the topology of the obtained networks and thus ought to be considered
prominently in models of social systems.

12:30 PM — 12:45 PM

Speaker: Joseph O’Brien; Authors: Joseph O’Brien; Kleber Oliveira;
James Gleeson; Malbor Asllani
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Evolution of cohesion between USA financial sector
companies: complex networks approach

Vojin Stevié¢!, Marija Rasajski! and Marija Mitrovié¢ Dankulov?

1" School of Electrical Engineering, University of Belgrade, Bulevar Kralja Aleksandra 73,
11120 Belgrade, Serbia
2 Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia,
vojin.stevic@gmail.com

1 Introduction

The economic systems are at the center of every society. A healthy economic system
is inextricably linked to a prosperous society; crises in the economic system influence
every aspect of individual and society development. Understand the economic system’s
functioning and behavior during prosperous and crisis times is therefore of great impor-
tance. Different approaches have been applied towards that end including economic [1]
and quantitative approaches [2], [3].

The economic system consists of a large number of different interacting entities
whose collective behavior cannot be inferred from individual units’ behavior [4]. Eco-
nomic systems belong to a broad class of systems, commonly known as complex sys-
tems. The dynamics, behavior, and function of complex systems are heavily influenced
by the structure of interactions between entities [5], [6]. A quantitative description of
the evolution of the interactions between entities is necessary for understanding the dy-
namics and function of complex systems. Complex networks theory provides tools for
inference of a structure of a wide range of systems [6]. However, inference of relations
between units of economic systems is not an easy task. The construction of economic
networks is mainly achieved by mapping the flow of funds between companies [7]
or transforming time series into correlation matrix [4]. The former network requires
more time-consuming data collection, while the advantage of obtaining a network from
time-series is in its simplicity and availability of the data. The appropriate method for
efficiently extracting information from time series is essential since it provides insights
into the system’s structure at a relatively low data collection cost.

Here we propose an approach for obtaining the network from time series of prices,
which provides insight into the system’s structure. Our motivation is to get an optimal
network containing as much information as possible from time series and as few edges
allowing efficient analysis. We use a time series of prices of companies and apply de-
trending on those series. We obtain a network from a correlation matrix of detrended
time series by setting up a threshold value and discarding the values of correlation coef-
ficients below the threshold value. We use the Lovain method to determine the network’s
community structure. We analyze the cohesion of the economic network by measuring
the average connectivity between and within the communities.
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2 Results

We apply our method to analyze the network of mutual influences between companies
in the USA’s financial sector and study its evolution. We have obtained the data from
the publicly available Finance Yahoo database. For each company, we collected the in-
formation about the adjusted closing price at the end of each trading day from 2002
until 2017. The number of companies varies between 518 in 2002 and 888 in 2017.
Each time series is divided into intervals equal to the one-year length, i.e., 252 trading
days. We detrend each segment separately and calculate the correlation matrix {p; ;}
between the companies for each year T € {2002, ...,2017}. We detrend the time series
for the interval / = 21 trading days, which equals one average trading month. We then
map the correlation matrix to the adjacency matrix using the optimal threshold method
and obtain an undirected weighted network for each year. The optimal threshold is de-
termined by comparing spectra of the correlation matrix and undirected network obtain
by applying a threshold. We perform community structure analysis using Louvain [8]

method and calculate the average relative connectivity within communities P/ and its
standard deviation opr for each network. The relative connectivity of community i is
CM; o cM;
calculated as P,;™" = —47—, where L;;"' is weighted sum of edges inside community
Total

CM;, L%‘f;l is total weighted sum of edges of community CM;. A higher value of P;M"
indicates stronger connections of nodes belonging to community i with the rest of the
nodes in that community. The average relative connectivity within communities Plﬁ is

obtained by averaging PISM" overall communities.

Our results show that the number of communities in the network remains stable
over the considered period, see 1 (left). Closer inspection of each community reveals
that they mainly consist of companies belonging to a specific sector, for instance, asset
management, real estate investment trusts (REITs), banks, or municipal funds. While
the number of communities is stable over time, we see that average connectivity within
the communities changes significantly over time, see Fig.1 (right). We see that before
and after the crisis year 2008, the strength of connections of nodes in the community

equals the strength of their connections with the rest of the network, on average. The P,Z
has the lowest value in 2006. The year 2006 was preceded by a period of strong dereg-
ulation, i.e., removal and relaxing restrictions of a company’s behavior by the govern-
ment. The regulation is the opposite. This indicates that there is higher cohesion within
the whole network during these years. The average connectivity peaks during 2004,
2008, and 2014, indicating higher cohesion within communities and better differentia-
tion. High and consistent inter-community connectivity in 2006 shows that companies
in different sectors were susceptible to the same factor. This factor was real estate lend-
ing, which pulled in the majority of the financial industry. A large part of the financial
sector was directly or indirectly involved in real estate lending, leading to higher cohe-
sion of the whole network. A crisis is followed by a recession and intense regulation
period, from 2009 and ended in 2014. Our results indicate that P! has lower values for
the same period, while higher for the period from 2014-2017, but not as low as 2006.
This period is also characterized by a higher standard deviation of Plz;, indicating higher
differences between sectors.
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Fig. 1. (left) The number of communities, N¢(T'), from 2002 to 2017. (right) The evolution of the
average connectivity within communities Plz and its standard deviation 6pr from 2002 to 2017.

3  Summary

This work presents the approach for inference of economic systems’ structure based on
complex networks theory utilizing the time series of prices. Our network is obtained
from the correlation matrix between the time series of companies’ prices by imposing
a threshold to the values of the correlation coefficients. We analyze the community
structure of the obtained networks and the relation between communities’ inter and
intra-connectivity as an indicator of systemic risk. Our results show how an economic
system’s behavior is related to its structure and how the crisis is reflected in the evolution
of network cohesion. We show how regulation and deregulation affect the structure of
the system.
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The role of driving signal in the evolution of social
networks

Ana Vrani¢ and Marija Mitrovi¢ Dankulov

Scientific Computing Laboratory, Center for Study of Complex Systems, Institute of Physics
Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

1 Introduction

Dynamics and emergence of collective behavior in social system strongly depend on the
structure of the interactions between actors in the social network. The nature of connec-
tions has been studied through empirical analysis and theoretical models of evolving
networks [1]. Models of evolving networks start with one, or the small number of ran-
domly connected nodes. The network grows by the addition of new nodes, which link to
ones already present in the system, following some linking rule. These rules can shape
the network in a specific way. For example, the preferential attachment mechanism is
essential for reproducing the networks with a heterogeneous distribution of the number
of first neighbors.

The role of driving, i.e., non-constant addition of new nodes in the network is still
poorly understood. While standard networks models assume that the addition of new
nodes is constant in time, the growth signal of real social systems varies and influences
network structure [2]. It is of great importance to understand the interplay between
the driving signal and network topology, and how they, separately and in combination,
shape the collective behaviour in social systems. We use a model of network with aging
nodes to examine the role of driving signal in a network.

2 Results

The aging model incorporates the time in a non-trivial manner by introducing nodes
aging [3]. The network is generated by adding one node with one link to the target node
in each time step, ¢. Probability for connecting new node in the network depends on
degree k of the target node and the age difference 7 between the new and target node,

I (1) ~ k()P of* M

Different values of parameters o and f8 lead to networks with different structural prop-
erties.

We customised the aging model by allowing the addition of multiple nodes (M > 1)
and links (L > 1), in each time step. As input in the simulation, we used the driving sig-
nal from the Meetup website, TECH social group [4]. Driving signal shows the number
of new members that joined a group at a single event.
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We run the simulations for TECH signal and randomized TECH signal, for all com-
binations of parameters —3 < oo < 0 and 1 < f8 < 3, generating a sample of 100 net-
works. New members in network can make one (L = 1), or more (L = 3) connections.
As the average number of added nodes per time step is M = 1, we looked into differ-
ences of networks driven with original and randomized TECH signal and ones with
constant growth in the time. We use dissimilarity measure (D-distance) [5] to compare
samples of networks grown with different signals. D-distance considers Jensen-Shenon
divergence and node distance distribution.

a
L=1 ( ) L=3 1o 100 (b)
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4 -1 ® [ ]
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Fig. 1. (a) Dissimilarity distance between networks with (randomized) TECH and constant M = 1
signal, for number of links L =1 and L = 3 in a-f plain. Network properties of (randomized)
TECH signal for different values of L: (b) degree distribution, (c) dependence of average neighbor
degree on node degree, (d) node clustering coefficient; for fixed model parameters & = —1. and
B=15

Figure 1(a) shows calculated D-distance between networks obtained for original
driving signal vs. M = 1 (upper panel) and for randomized driving signal vs. M = 1
(lower panel). We notice a critical region around § = 1.5 and o = — 1, where D-distance
between TECH and M1 signal is greater than between randomized TECH signal and
M1. For these parameters, we represent the topological features of networks. For de-
gree distribution (Fig.1(b)) we observe the only difference in slope between original
and randomized TECH signal, with linking parameters L = 1 and L = 3. Networks gen-
erated with the original and reshuffled signal have significantly different topology if we
compare degree-degree correlations and clustering coefficient.
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Networks obtained for the real signals are strongly disassortative (Fig.1(c)) and
have hierarchical structure, i.e., their clustering coefficient (Fig.1(d)) decreases with
k. On the other hand, networks observed from driving the model with the randomized
signal are uncorrelated, and their clustering weakly depends on the degree. Networks
generated with the aging network model for L=1 are tree-like networks. They don’t
have triangles and their clustering is equal to 0.

Summary. Our results show that for the certain values of model parameters networks
obtained from the driving with original signals have different topological features than
ones obtained from the driving with random signals, although they evolve under the
same linking rules. We find that driving signals alter the shape of the degree distribution,
degree-degree correlations and clustering in the network. The effect is the largest for
the values of model parameters for which we obtained networks with broad degree
distribution. This difference disappears as we move away from these parameters. Our
results strongly support the conclusion that driving signal is an important factor in the
evolution of social networks and it has to be included, as a parameter, in modeling social
systems.
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The emergence of collective social behavior in various social groups has attracted a
lot of attention of researchers from the field commonly known as computational social
science [2, 1, 5]. They combine the techniques from different areas of science, includ-
ing statistical physics, complex network theory, and computer science, to quantitatively
describe the dynamics and structure of various social groups, and to discover the under-
lying mechanisms. The abundance of data about human online behavior has enabled ex-
tensive studies of human activity patterns, social networks structure, as well as the emer-
gence of collective behavior in online social groups. On the other hand, the growth and
evolution of offline social communities, especially those with event-driven dynamics,
have attracted a relatively little attention, mostly due to the lack of data. Many offline
social groups have event-driven dynamics, i.e., their members meet and build social
connections during the events which are well localized in time and space. These groups
have an important role in every society since they include all spheres of social com-
munity life, for instance, social support groups, political campaigns and movements,
leisure groups such as book clubs [7], or professional groups such as conferences [6].
Although these groups are inherently different considering their topic, type of activity
or profile of their members, they all have event-driven dynamics which is responsible
for the universal patterns of member’s participations in group activities [6, 7].

Here we demonstrate this universality by analyzing the data from two different types
of social groups: series of scientific conferences [6], which are representatives of event-
driven professional social groups, and four leisure groups from Meetup platform [7].
We collected and curated the data for six different series of conferences from various
fields of science [6]: American Physical Society March Meeting (APSMM), Ameri-
can Physical Society April Meeting, Society for Industrial and Applied Mathematics
Annual Meetings, Neural Information Processing Systems Conference, International
Conference on Supercomputing, and Annual International Conference on Research in
Computational Molecular Biology. The data for four large Meetup groups, each of them
belonging to a different category and having a different type of activity, have been
collected using Meetup API [7]: Geamclt group is made of foodie thrill-seekers, Veg-
asHiker (LVHK) group consists of hikers, Pittsburgh-free people search for free social
events, and TechLife Columbus a technology-related community. For both social group
types, we collected the list of their members, and events (conferences or meetups de-
pending on the type of social group), as well as the attendance list for each event.
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Fig. 1. (top) Probability distributions P(x) of total number of participations x, for APSMM (left)
and LVHK (right). Blue circles and green triangles in the left panel correspond to simulations and
numerical solution of non-linear Polya urn model for APSMM. Solid line represents best fit to
truncated power law distribution x~®e~*_ (bottom) Dependence of members average degree (q)
and strength (s) (left), and non-weighted (c;) and weighted clustering coefficients (c!") (right) on
number of attended group events x for group LVHK.

This has allowed us to analyze in detail the participation patterns of members of these
groups. Specifically, we have calculated the distributions of the total number of partic-
ipations, the number and the time lag between two successive participations. All these
distributions exhibit truncated power-law behaviour with the value of power-law expo-
nent between 1 and 2, see Figure 1 (top). We model these event-driven dynamics using
non-linear Polya urn model and show that the probability of member to attend the next
event depends on the balance between the number of previously of attended and non-
attended events through positive feedback mechanism. This suggests that event-driven
dynamics is strongly influenced by social factors, such as members association with the
community and inclusiveness of social groups.

To further explore this hypothesis, we analyze the evolution of ego-social networks
of members of four Meetup groups. We map the data to a bipartite network of mem-
bers and events, where the link between nodes i and j indicates the participation of
member i in the event j. The social network between members of one Meetup group
is obtained by projecting the appropriate bipartite network to members partition and
filtering out the redundant links using the technique based on configuration model of
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random bipartite networks [4, 3]. Then, we study the evolution of average local features
of ego-networks, such as degree, strength, weighted and non-weighted clustering co-
efficient, with the number of attended events, see Figure 1 (bottom). Our results show
members increasing engagement in the group activities is primarily associated with the
strengthening of already existing ties and increase in the bonding social capital.

References

1. Castellano, C., Fortunato, S., Loreto, V.: Statistical physics of social dynamics. Rev. Mod.
Phys. 81, 591-646 (May 2009)

2. Lazer, D., Pentland, A.S., Adamic, L., Aral, S., Barabasi, A.L., Brewer, D., Christakis, N.,
Contractor, N., Fowler, J., Gutmann, M., et al.: Life in the network: the coming age of com-
putational social science. Science 323(5915), 721 (2009)

3. Saracco, F,, Di Clemente, R., Gabrielli, A., Squartini, T.: Randomizing bipartite networks: the
case of the world trade web. Scientific Reports 5, 10595 (2015)

4. Saracco, F., Straka, M.J., Di Clemente, R., Gabrielli, A., Caldarelli, G., Squartini, T.: Inferring
monopartite projections of bipartite networks: an entropy-based approach. New Journal of
Physics 19(5), 053022 (2017)

5. Sen, P., Chakrabarti, B.K.: Sociophysics: an introduction. Oxford University Press (2013)

6. Smiljanic, J., Chatterjee, A., Kauppinen, T., Mitrovi¢ Dankulov, M.: A theoretical model for
the associative nature of conference participation. PLoS ONE 11(2), 1-12 (02 2016)

7. Smiljanié, J., Dankulov, M.M.: Associative nature of event participation dynamics: A network
theory approach. PloS one 12(2), 0171565 (2017)

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)




Organization & Committees

General Chair Hocine Cherifi, University of Burgundy, France
Advisory Board Raissa D’Souza, University of California, Davis,
USA

Sabrina Gaito, University of Milan, Italy
Ben Y. Zhao, University of Chicago, USA

Program Co-Chairs Chantal Cherifi, University of Lyon 2, France
Mirco Musolesi, University College London, UK
Marton Karsai, ENS de Lyon, France

Poster Chairs Hamamache Kheddouci, University of Lyon 1,
France
Huijuan Wang, Delft University of Technology,
Netherlands

Publicity Chair Bruno Gongalves, New York University, USA

Feng Xia, Dalian University of Technology, China
Carlo Piccardi, Politecnico di Milano

Local Committee Lounes Bentaha, University of Lyon 2, France
Chantal Cherifi, University of Lyon 2, France
Jannik Laval ,University of Lyon 2, France

Publication Chair Sabrina Gaito, University of Milan, Italy
Tutorial Chair Jinhu Li, Chinese Academy of Sciences, China
Sponsor Chair Eric Fleury, ENS de Lyon, France

Submission Chair Christian Quadri, University of Milan, Italy
Web Chair Matteo Zignani, University of Milan, Italy

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)




Program Committee

Sophie Achard
Masaki Aida
Luca Maria Aiello
Tatsuya Akutsu
Reka Albert
Antoine Allard
Eivind Almaas

Claudio Altafini
Lucila Alvarez-Zuzek

Fred Amblard
Claudio Angione
Alberto Antonioni
Nino Antulov-Fantulin
Nuno Araujo

Elsa Arcaute
Valerio Arnaboldi
Tomaso Aste
Martin Atzmueller
Rodolfo Baggio
James Bagrow
Sven Banisch

Yaneer Bar-Yam

Baruch Barzel

Nikita Basov

Gareth Baxter

Mariano Beguerisse Diaz
Rosa M. Benito

Jacob Biamonte
Ginestra Bianconi
Jeremy Blackburn

Anthony Bonato
Pierre Borgnat

Stefan Bornholdt
Dan Braha

Ulrik Brandes
Lidia A. Braunstein

Markus Brede

390

GIPSA-Lab - CNRS, France

Tokio Metropolitan University, Japan
Nokia Bell Labs, UK

Kyoto University, Japan

Pennsylvania State University, USA
Centre de Recerca Matematica, Spain
Norwegian University of Science and
Technology, Norway

Linkoping University, Sweden
Universidad Nacional de Mar del Plata,

Argentina
University Toulouse 1 Capitole, France

Teesside University, UK

Carlos IIT University of Madrid, Spain
ETH Zurich, Switzerland
Universidade de Lisboa, Portugal
University College London, UK
IIT-CNR, Italy

University College London, UK
Tilburg University, Netherlands
Bocconi University, Italy

University of Vermont, USA

Max Planck Institute for Mathematics in

the Sciences, Germany
New England Complex Systems Institute,

USA
Bar-Ilan University, Israel

St. Petersburg State University, Russia
University of Aveiro, Portugal
University of Oxford, UK

Universidad Politecnica de Madrid
(UPM), Spain

University of Malta, Malta

Queen Mary University of London, UK
University of Alabama at Birmingham,

USA
Ryerson University, Canada

CNRS, Laboratoire de Physique ENS de
Lyon, France

University of Bremen, Germany
NECSI, USA

University of Konstanz, Germany
Universidad Nacional de Mar del Plata,

Argentina
University of Southampton, UK

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)



391

Marco Bressan
Dirk Brockmann
Piotr Brodka

Javier M. Buldu

Raffaella Burioni

Kanat Camlibel

Carlo Vittorio Cannistraci
Vincenza Carchiolo
Alessio Cardillo

Rui Carvalho
Giona Casiraghi
Remy Cazabet
L. Elisa Celis

Mario Chavez
Kwang-Cheng Chen
Fu Lai Chung

Richard Clegg

Jack Cole

Giacomo Como
Luciano da F. Costa
Emanuele Cozzo
Regino Criado
Mihai Cucuringu

Jorn Davidsen

Bhaskar Dasgupta
Fabrizio De Vico Fallani
Michela Del Vicario
Jean-Charles Delvenne
José Devezas

Jana Diesner

Louis J. Dubé

Jordi Duch

Marten During
Mohammed El Hassouni
Omodei Elisa

Frank Emmert-Streib

Gunes Ercal
Ernesto Estrada
Tim Evans

Sapienza University of Rome, Italy
Humboldt University, Germany
Wroctaw University of Science and
Technology, Poland

Universidad Rey Juan Carlos and Center
for Biomedical Technology, Spain
Universita di Parma, Italy

University of Groningen, Netherlands
Technical University Dresden, Germany
Universita di Catania, Italy

Catalan Institute of Human Paleoecology
and Social Evolution (IPHES), Spain
Durham University, UK

ETH Zurich, Switzerland

UPMC - Paris, France

Ecole Polytechnique Fédérale de

Lausanne (EPFL), Switzerland
Lena - CNRS, France

University of South Florida, USA
Hong Kong Polytechnic University, Hong

Kong
Queen Mary University of London, UK

ARL (ret), USA

Lund University, Sweden

University of Sao Paulo, Brazil
University of Zaragoza, Spain
Universidad Rey Juan Carlos, Spain
University of Oxford and Alan Turing

Institute, UK
University of Calgary, Canada

University of Illinois at Chicago, USA
Inria - ICM, France

IMT Institute for Advanced Studies, Italy
University of Louvain, Belgium

INESC TEC and DEI-FEUP, Portugal
University of Illinois at
Urbana-Champaign, USA

Université Laval, Canada

Universitat Rovira i Virgili, Spain
Université de Luxembourg, Luxembourg
FSR-UMYV, Marocco

UNICEF, USA

Tampere University of Technology,

Finland
SIUE, USA

University of Strathclyde, UK
Imperial College London, UK

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)



Mauro Faccin
Giorgio Fagiolo

Hocine Ficheri
Alessandro Flammini
Eric Fleury

Manuel Foerster
Mattia Frasca

Sabrina Gaito

José Manuel Galan
Edoardo Gallo

Yérali Gandica
Antonios Garas

Alvaro Garcia-Recuero
Gourab Ghoshal

Silvia Giordano

James Gleeson
Kwang-I1 Goh

Sergio Gémez

Jesus Gomez-Gardenes
Bruno Gongalves
Przemyslaw Grabowicz

Steve Gregory

Thilo Gross

Jelena Grujic
Jean-Loup Guillaume
Mehmet Gunes

Aric Hagberg

Edwin Hancock
Chris Hankin
Jin-Kao Hao

Yukio Hayashi

Laurent Hébert-Dufresne
Denis Helic

Shaun Hendy

Babak Heydari
Desmond Higham
Philipp Hoevel
Seok-Hee Hong

Ulrich Hoppe

Pan Hui

Yuichi Ikeda

392

ICTEAM, Universite Catholique de
Louvain, Belgium

Sant’ Anna School of Advanced Studies,
Italy

ENS, France

Indiana University, USA

ENS Lyon / INRIA, France
University of Hamburg, Germany
University of Catania, Italy
University of Milan, Italy
University of Burgos, Spain
University of Cambridge, UK
Université de Namur, Belgium
ETH Zurich, Switzerland

Queen Mary University of London, UK
University of Rochester, USA
SUPSI, Switzerland

University of Limerick, Ireland
Korea University, Korea
Universitat Rovira i Virgili, Spain
University of Zaragoza, Spain

New York University, USA

Max Planck Institute for Software

Systems, Germany
University of Bristol, UK

University of Bristol, UK

Vrije Universiteit Brussel, Belgium

L3i - Université de la Rochelle, France
University of Nevada, Reno, USA

Los Alamos National Laboratory, USA
University of York, UK

Imperial College London, UK
University of Angers, France

Japan Advanced Institute of Science and

Technology, Japan
Santa Fe Institute, USA

KTI, TU-Graz, Austria

University of Auckland, New Zealand
Stevens Institute of Technology, USA
University of Strathclyde, UK

TU Berlin, Germany

University of Sydney, Australia
University Duisburg-Essen, Germany
Hong Kong University of Science and
Technology, Hong Kong

Kyoto University, Japan

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)



393

Gerardo Ifiiguez
Plamen Ivanov

Mahdi Jalili
Marco Alberto Javarone

Hawoong Jeong

Tao Jia
Di Jin
Hang-Hyun Jo

Nick Jones

Bertrand Jouve
Byungnam Kahng
Rushed Kanawati
Marton Karsai
Mehmet Kaya
Przemyslaw Kazienko

Dror Kenett

Yoed Kenett
Khaldoun Khashanah
Hamamache Kheddouci
Hyoungshick Kim
Maksim Kitsak
Mikko Kivela

Peter Klimek
Nicolas Kourtellis
Danai Koutra
Jérdme Kunegis
Valentina Kuskova
Ryszard Kutner
Haewoon Kwak
Lucas Lacasa
Renaud Lambiotte
Christine Largeron
Jennifer Larson
Matthieu Latapy
Stephen Law

Anna T. Lawniczak
Benedicte Le-Grand

National Autonomous University of

Mexico (UNAM), Mexico
Boston University and Harvard Medical

School, USA
RMIT University, Australia

School of Computer Science, University

of Hertfordshire, UK
Korea Advanced Institute of Science and

Technology, Korea

Southwest University, Chongqing, China
Tianjin University, China

Asia Pacific Center for Theoretical
Physics, Korea

Imperial College, USA

CNRS, France

Seoul National University, Korea
Université Paris 13, France

ENS de Lyon, France

Firat University, Turkey

Wroclaw University of Technology,

Poland
Boston University, USA

University of Pennsylvania, USA
Stevens Institute of Technology, USA
Universit Claude Bernard, France
Sungkyunkwan University, Korea
Northeastern University, UK
University of Oxford, UK

Medical University of Vienna, Austria
Telefonica Research, Spain
University of Michigan, USA
University of Namur, Belgium
National Research University, Russia
University of Warsaw, Poland

Qatar Computing Research Institute, Qatar
Queen Mary University of London, UK
University of Oxford, UK

Université de Lyon, France

New York University, USA

CNRS, France

University College London, USA
University of Guelph, Canada
Université Paris 1 Panthéon Sorbonne,

) France
Eric Leclercq University of Burgundy, France
Sang Hoon Lee Korea Institute for Advanced Study, Korea

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)




Benedicte Le-Grand
Sune Lehmann

Xiang Li

Nelly Litvak
Yang-Yu Liu
Alessandro Longheu
Jinhu Lu

John C.S. Lui

Matteo Magnani
Clemence Magnien

Hernan Makse
Giuseppe Mangioni
Madhav Marathe
Andrea Marino
Antonio Marques
Michael Mis
Cristina Masoller

Rossana Mastrandrea
Naoki Masuda

Petr Matous

Matias Medo

Natarajan Meghanathan

Guy Melancon

Jorg Menche

Jose Fernando Mendes
Ronaldo Menezes
Radostaw Michalski

Bivas Mitra

Marija Mitrovic

Suzy Moat

Yamir Moreno

Sotiris Moschoyiannis
Igor Mozeti¢
Animesh Mukherjee

Tsuyoshi Murata
Katarzyna Musial
Muaz Niazi
Andrea Omicini
Gergely Palla

394

Université Paris 1 Panthépn Sorbonne,

France
Technical University of Denmark,

Denmark .
Fudan University, China

University of Twente, Netherlands
Harvard Medical School, USA
University of Catania, Italy

Chinese Academy of Sciences, China
The Chinese University of Hong Kong,
Hong Kong

Uppsala University, Sweden

CNRS - UPMC Sorbonne Universités,

France
City College of New York, USA

University of Catania, Italy

Virginia Tech, USA

University of Pisa, Italy

King Juan Carlos University, Spain
University of Groningen, Netherlands
Universitat Politecnica de Catalunya,
Spain

IMT Institute of Advanced Studies, Italy
University of Bristol, UK

University of Sydney, Australia
UESTC Chengdu, China

Jackson State University, USA
Université de Bordeaux, France
Austrian Academy of Sciences, Austria
University of Aveiro, Portugal

Florida Institute of Technology, USA
Wroctaw University of Science and

Technology, Poland
Indian Institute of Technology Kharagpur,

India
Institute of Physics Belgrade, Serbia

University of Warwick, UK

Universidad de Zaragoza, Spain
University of Surrey, UK

Jozef Stefan Institute, Slovenia

Indian Institute of Technology, Kharagpur,

India )
Tokyo Institute of Technology, Japan

Bournemouth University, UK
COMSTATS Institute of IT, Pakistan
Universita di Bologna, Italy

Eotvos University, Hungary

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)



395

Pietro Panzarasa

Fragkiskos Papadopoulos

Symeon Papadopoulos

Michela Papandrea
Han Woo Park
Juyong Park

Andrea Passarella
Leto Peel

Tiago Peixoto
Matjaz Perc
Nicola Perra
Giovanni Petri
Carlo Piccardi
Carlos Pineda

Sebastian Poledna

Chiara Poletto

Victor Preciado
Natasa Przulj
Christian Quadri
Marco Quaggiotto
Walter Quattrociocchi

Jose J. Ramasco
Asha Rao

Felix Redd-Tsochas
Gesine Reinert
Pedro Ribeiro
Massimo Riccaboni
Laura Ricci

Luis E C Rocha
Luis M. Rocha
Francisco Rodrigues
Henrik Ronellenfitsch

Luca Rossi
Martin Rosvall
Camille Roth
Amir Rubin

Marc Santolini
Francisco C. Santos

Queen Mary University of London, UK
Cyprus University of Technology, Cyprus
Information Technologies Institute,

Greece
SUPSI, Switzerland

YeungNam University, Korea
Korea Advanced Institute of Science and

Technology, Korea

IIT-CNR, Italy

Université Catholique de Louvain,
Belgium

University of Bath, UK

University of Maribor, Slovenia
University of Greenwich, UK

ISI Foundation, Italy

Politecnico di Milano, Italy
Universidad Nacional Autonoma de

Mexico, Mexico
International Institute for Applied System

Analysis, Austria

INSERM UMR-S 1136, France
University of Pennsylvania, USA
University College London, UK
University of Milan, Italy

ISI Foundation, Italy

Labss,Institute of Cognitive Sciences and
Technologies, Italy

IFISC (CSIC-UIB), Spain

RMIT University, Australia

University of Oxford, UK

University of Oxford, UK

Universidade do Porto, Portugal

IMT Institute for Advanced Studies, Italy
University of Pisa, Italy

Karolinska Institutet, Sweden

Indiana University, USA

University of Sao Paulo, Brazil
Massachusetts Institute of Technology,

USA
University of Copenhagen, Denmark

Umea Univeristy, Sweden
CNRS, France
Ben-Gurion University of the Negev,

Israél
Northeastern University, USA

INESC-ID and Instituto Superior Técnico,
and ATP group, Portugal

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)



Jari Saramaki
Hiroki Sayama
Antonio Scala

Maximilian Schich
Grant Schoenebeck
Ingo Scholtes
Frank Schweitzer
Caterina Scoglio
Simone Severini
Aneesh Sharma
Rajesh Sharma
Tiago Simas
Filippo Simini
Anurag Singh

Per Sebastian Skardal
Michael Small

Zbigniew Smoreda
Chaoming Song
Mauro Sozio

Jie Sun

Pal Sundsgy

Michael Szell
Bosiljka Tadic
Lucia Tajoli
Kazuhiro Takemoto
Frank Takes

Fabien Tarissan
Dane Taylor
Claudio Juan Tessone
I-Hsien Ting
Olivier Togni
Ljiljana Trajkovic
Jan Treur

Milena Tsvetkova

Liubov Tupikina
Stephen Uzzo
Sergi Valverde
Piet Van Mieghem

Balazs Vedres

396

Aalto University, Finland

Binghamton University, SUNY, USA
Institute for Complex Systems / Italian
National Research Council, Italy

The University of Texas at Dallas, USA
University of Michigan, USA

ETH Zurich, Switzerland

ETH Zurich, Switzerland

Kansas State University, USA
University College London, UK
Twitter Inc, USA

University of Tartu, Estonia

Univerity of Cambridge, UK
University of Bristol, UK

National Institute of Technology Delhi,

India
Trinity College, USA

The University of Western Australia,

Australia
Orange Labs, France

University of Miami, USA

Télécom ParisTech, France

Clarkson University, USA

Norges Bank Investment Management,

Norway
Hungarian Academy of Sciences, Hungary

Jozef Stefan Institute, Slovenia
Politecnico di Milano, Italy

Kyushu Institute of Technology, Japan
Leiden University, Netherlands

CNRS - ENS Paris-Saclay, France
University of Buffalo, USA
University of Zurich, Switzerland
National University of Kaohsiung, Taiwan
Burgundy University, France

Simon Fraser University, Canada
Vrije Universiteit Amsterdam,

Netherlands
London School of Economics and

Political Science, UK
Ecole Polytechnique, France

New York Hall of Science, USA
University Pompeu Fabra, Spain
Delft University of Technology,

Netherlands
Central European University, Hungary

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)



397

Huijuan Wang

Pinghui Wang
Xiaofan Wang
Guanghui Wen
Richard Wilson
Ernst Wit

Feng Xia

Gang Yan
Wenwu Yu
Maryam Zamani
Ivan Zelinka

Zi-Ke Zhang
Matteo Zignani
Antonio Zippo
Vinko Zlati¢

Delft University of Technology,

Netherlands o .
Xi’an Jiaotong University, China

Shanghai Jiao Tong University, China
Southeast University, Nanjing, China
University of York, UK

University of Groningen, Netherlands
Dalian University of Technology, China
Tongji University, China

Southeast University, China

E6tvos University, Ungheria

VSB Technical University of Ostrava,

Czech Republic
Hangzhou Normal University, China

University of Milan, Italy
CNR, Italy
Rudjer Boskovic Institute, Croatia

The 6" International Conference on Complex Networks &
Their Applications. Nov. 29 - Dec. 01, 2017, Lyon (France)



XLIX Simpozijum o operacionim istrazivanjima

SYM-OP-IS

{ Vrnjacka Banja, 19-22. septembar 2022.

ZBORNIK RADOVA
PROCEEDINGS

®
®
. . . .‘.
Urednici / Editors: °
prof. dr Zorica Mladenovié Eatonl e
dr Mladen Stamenkovié Faculty of Economics

and Business



Izdavac / Publisher

Univerzitet u Beogradu - Ekonomski fakultet
Centar za izdavacku delatnost

Kamenicka 6, Beograd

http://cid.ekof.bg.ac.rs/

cid@ekof.bg.ac.rs

The Publishing Centre of the Faculty of Economics in Belgrade
University of Belgrade - Faculty of Economics and Business
Kamenicka 6, Belgrade, Serbia

Za izdavaca / In behalf of publisher
prof. dr Zaklina Stojanovi¢

Urednici / Editors

prof. dr Zorica Mladenovi¢
dr Mladen Stamenkovi¢
Stampa / Printed by

Tiraz / No. of copies

50

Godina izdavanja / Publishing year
2022

ISBN: 978-86-403-1750-4



Sym-0p-Is 2022

IZVRSNI ORGANIZATOR / EXECUTIVE ORGANIZERS

Univerzitet u Beogradu — Ekonomski fakultet

University of Belgrade — Faculty of Economics and Business

SUORGANIZATORI / CO-ORGANIZERS

Rudarsko-geoloski fakultet, Beograd
Ministarstvo odbrane Republike Srbije

Vojska Republike Srbije

Matematicki institut, Beograd

Univerzitet u Beogradu — Matematicki fakultet
Visoka gradevinsko-geodetska $kola, Beograd
Ekonomski institut, Beograd

Drustvo operacionih istrazivaca Srbije
Univerzitet u Beogradu — Fakultet organizacionih nauka
Univerzitet u Beogradu - Saobracajni fakultet
Institut Mihajlo Pupin, Beograd

Fakultet tehnickih nauka, Novi Sad

Univerzitet u Banjoj Luci



iv. Sym-Op-Is 2022

PROGRAMSKI ODBOR /

Zorica Mladenovi¢, EF, Beograd, predsednik

Milan Drazi¢, ME, Beograd

Dragan Uro$evi¢, MI SANU, Beograd
Vule Aleksi¢, VGGS, Beograd

Mirjana Cangalovi¢, FON, Beograd
Goran Cirovi¢, FTN, Novi Sad

Ivan Nikoli¢, EI, Beograd

Tatjana Davidovi¢, MI SANU, Beograd
Branka Dimitrijevi¢, SF, Beograd

Rade Doroslovacki, FTN, Novi Sad
Boban Dorovi¢, UO, Beograd

Dorde Dugosija, UNP, Novi Pazar
Radoje Bankovi¢, VGI, Beograd

Irena Jankovi¢, EF, Beograd

Jelena Kocovi¢, EE, Beograd

|Nenad Mladenovi¢, MI SANU, Beograd
Vera Kovacevi¢-Vujci¢, FON, Beograd
Jozef Kratica, MI SANU, Beograd
Duro Kutlaca, IMP, Beograd

Marija Kuzmanovi¢, FON, Beograd
Dusko Leti¢, TFZR, Zrenjanin
Dragana Makaji¢-Nikoli¢, FON, Beograd
Milan Marti¢, FON, Beograd

Igor Miljanovi¢, RGE Beograd
Snezana Mitrovi¢, VGGS, Beograd
Feda Netjasov, SE, Beograd

Dragan Nikoli¢, VGGS, Beograd
Dalibor Petrovi¢, MO RS

Nataga Petrovi¢, FON, Beograd

Slavica Petrovi¢, EF, Kragujevac

Zeljko Prastalo, RGE, Beograd

Ljubisa Preradovi¢, AGGE, Banja Luka
Dragan Radojevi¢, IMP, Beograd
Aleksandar Savi¢, MFE, Beograd
Gordana Savi¢, FON, Beograd

Milica Selmié¢, SF, Beograd

Stanko Stani¢, EF, Banja Luka

Zorica Stanimirovi¢, MFE, Beograd

Milan Stanojevi¢, FON, Beograd

Milorad Stanojevi¢, SE, Beograd

Dusan Starcevi¢, FON, Beograd

Dejan Stojkovi¢, MO RS

Milija Suknovi¢, FON, Beograd

Milorad Vidovi¢, SE Beograd

Mirko Vujosevi¢, FON, Beograd

Katarina Vukadinovi¢, SF, Beograd

Daniel Aloise, Polytechnique Montreal, Canada

Abdelhakim Artiba, Université Polytechnique
Hauts-de-France, France

Emilio Carrizosa, University of Sevilla, Spain

Abraham Duarte, Universidad Rey Juan Carlos,
Spain

Anton Eremeev, Omsk Branch of Sobolev
Institute of Mathematics, Russia

Laureano Escudero, Universidad Rey Juan
Carlos, Spain

Said Hanafi, INSA Hauts-de-France, France

Miroslav Hudec, University of Economics,
Bratislava, Slovakia

Yuri Kochetov, Sobolev Institute of Mathematics,
Russia

Martine Labbé, Université Libre de Bruxelles,
Belgium

Belén Melian Batista, University La Laguna,
Spain

Athanasios Migdalas, Lulea University of
Technology, Sweden

José A. Moreno-Perez, University of La Laguna,
Spain

Markos Papageorgiou, Technical University of
Crete, Greece

Giinther Raidl, Vienna University of Technology,
Austria

Said Salhi, University of Kent, United Kingdom
Marc Sevaux, Université de Bretagne-Sud, France
Angelo Sifaleras, University of Macedonia,Greece

Kenneth Sorensen, University of Antwerp,
Belgium



Sym-0p-Is 2022

v

POCASNI PROGRAMSKI ODBOR /
HONORARY PROGRAMME COMMITTEE

Gradimir Milovanovi¢, SANU, Ni$

Spasoje Mucibabi¢, MO RS

Ilija Nikoli¢, FGM, Beograd

Endre Pap, Univerzitet Singidunum, Beograd
Zoran Ognjanovi¢, MI SANU, Beograd
Serafim Opricovi¢, GE, Beograd

Radivoj Petrovi¢, IMP, AINS, Beograd

Milan Raki¢, IMP, Beograd

Marko Andreji¢, VA, Beograd
Marko Backovi¢, EF, Beograd
Vladan Batanovi¢, IMP, Beograd
Sini$a Borovi¢, FMMSP, Beograd
Obrad Cabarkapa, MO RS

Dragos$ Cvetkovi¢, SANU, Beograd
Branislav Dordevi¢, GE Beograd
Slobodan Guberini¢, IMP, Beograd

Aleksandar Ili¢, MO RS
Mitar Kovac¢, MO RS

|Slobodan Krcevinac, FON, Beograd|

Katalin Mesaro$, EF, Subotica

Miodrag Mihaljevi¢, MI SANU, Beograd

Slobodan Vuji¢, RI, Beograd
Svetozar Vukadinovi¢, SE Beograd
Jovo Vuleta, EF, Beograd

Tomislav Zecevi¢, EF, Beograd

ORGANIZACIONI ODBOR / ORGANIZING COMMITTEE

Dragan Azdejkovi¢, predsednik, Univerzitet u Beogradu — Ekonomski fakultet, predsednik

Irena Jankovi¢, Univerzitet u Beogradu — Ekonomski fakultet

Dorde Staki¢, Univerzitet u Beogradu — Ekonomski fakultet

Emilija Maksimovi¢, Univerzitet u Beogradu — Ekonomski fakultet

NOSIOCI POVELJE ZA ZASLUGE

U RAZVOJU OPERACIONIH ISTRAZIVANJA /
ACKNOWLEDGEMENT FOR MERITS IN
DEVELOPMENT OF OPERATIONAL RESEARCH

Bozidar Kraut (1983)

Alojzij Vadnal (1983)
Dragoslav Markovi¢ (1983)
Branislav Ivanovi¢ (1984)
Ljubomir Marti¢ (1984)
Radivoj Petrovi¢ (1984)
Jovan Petri¢ (1988)

Sanjo Zlobec (1990)
Radoslav Stanojevi¢ (1991)
Svetozar Vukadinovi¢ (1993)
Slobodan Krcevinac (1993)
Slobodan Guberini¢ (1993)
Jovo Vuleta (1993)

Vera Kovacevi¢-Vujcic¢ (1998)
Dusan Teodorovi¢ (1998)

Vlastimir Mateji¢ (2000)
Mirko Vujosevi¢ (2000)
Sini$a Borovi¢ (2001)
Tomislav Zecevi¢ (2001)
Slobodan Vuji¢ (2003)
Dragan Radojevi¢ (2006)
Mirjana Cangalovi¢ (2010)
Nenad Mladenovi¢ (2010)
Spasoje Mucibabi¢ (2010)
Milan Marti¢ (2012)
Dragos Cvetkovi¢ (2013)
Dorde Dugosija (2017)
Goran Cirovi¢ (2017)
Milorad Vidovi¢ (2019)
Dragan Urosevi¢ (2021)



Sym-Op-ls 2022 xiii

THE INFLUENCE OF INTERNET PLATFORMS FOR COMMUNICATION ON LEARNING
AND EDUCATION OUTCOMES . . .. e 299

Aleksandra Zecevi¢, Dorde Stakic¢

TRANSFORMACIJA LOGICKE SHEME BAZE PODATAKA: OD RELACIONOG (T-sQL)
MODELA DO DOKUMENTACIONO-ORIJENTISANOG (MONGODB). . ................. 305
Nemanja Radulovi¢, Tatjana Stojanovi¢, Sasa D. Lazarevi¢

ISTRAZIVANJE | RAZVOJ / RESEARCH AND DEVELOPMENT 311
GAPS AND NEEDS ANALYSIS OF RESEARCH INFRASTRUCTURES IN THE WESTERN
BALKAN REGION . .. 313

Lazar Zivkovi¢, Puro Kutlaca
MERENJE EFIKASNOSTI NACIONALNIH SISTEMA ZASNOVANO NA TRIPLE HELIX

MODELU . . .. e 319
Milica Jovanovi¢, Gordana Savi¢, Maja Levi-Jaksi¢, Milan Martié¢
PRILOG METODOLOGIJI PRACENJA REALIZACIJE 4S — POUKE PRAKSEEU. ... ..... 321

Dusica Semencenko, Duro Kutlaca

THE ROLE OF SMART SPECIALISATION STRATEGY IN ECONOMIC RECOVERY AND
SUSTAINABLE DEVELOPMENT IN THE POST COVID-19ERA .. .................... 327
Dijana Strbac, Nikola Vasili¢

KOMBINATORNA OPTIMIZACIJA /

COMBINATORIAL OPTIMIZATION 333
A REVERSE RANDOMIZED GREEDY ALGORITHM FOR THE MINIMUM POSITIVE
INFLUENCE DOMINATING SET PROBLEM IN SOCIAL NETWORKS ................. 335

Kristina Kosti¢, Zorica Stanimirovi¢

HYBRID OPTIMIZATION ALGORITHMS BASED ON GREEDY HEURISTICS AND THE

BRANCH-AND-BOUND METHOD FOR LOGICAL ANALYSISOFDATA ................ 341
Igor Masich, Lev Kazakovtsev, Alena Stupina, Ekaterina Kraeva
NEW IDEAS TO SPEED-UP FLOYD-WARSHALL SHORTEST PATHS ALGORITHM . ..... 343

Giuseppe Lancia, Franca Rinaldi

THE CHOICE OF HEURISTICS FOR FORMATION OF PARTIAL LOGICAL RULES IN THE
METHOD OF LOGICAL ANALYSIS OF DATA ... .. e 349
Roman Kuzmich, Alena Stupina, Katerina Ponomareva, Vladislav Stasiuk

LOGISTIKA | LANCI SNABDEVANJA /

LOGISTICS AND SUPPLY CHAIN MANAGEMENT
AN APPROACH TO OPTIMAL SCHEDULING OF COLLECTION VEHICLES FOR

CONSTRUCTION AND DEMOLITION WASTE . . ... ... i 357
Milorad Vidovi¢, Nenad Bjeli¢, Branislava Ratkovi¢

APPLICABILITY OF INDUSTRY 4.0 TECHNOLOGIES IN LOGISTICS CENTERS. ........ 363
SneZana Tadié, Smiljka Miski¢, Zeljko Stevié, Mladen Krstié

DEFINISANJE SKUPA FAZI PRAVILA U FAZI SISTEMU ZA 1ZBOR SNABDEVACA. . . . .. 369

Gordana Radivojevi¢, Milica Mitrovié¢, Drazen Popovi¢



\XLIX Simpozijum o operacioni ' ®

UNIVERZITE GRADU
SYM-OP-IS 2022 ] ® Ekonomski fakultet
f Vinjacka Banja, 19 - 22.09.2022.

Analiza simetrije u ekonomskom sistemu pre, tokom i posle ekonomske krize
primenom teorije grafova

Symmetry analysis of economic system before, during, and after economic crisis
using graph theory

VOJIN STEVIC!, MARIJA RASAJSKIZ, MARIJA MITROVIC DANKULOV?

' Univerzitet u Beogradu-Elektrotehnicki fakultet, Bulevar Kralja Aleksandra 73, 11120 Beograd, Srbija;
vojin.stevic@gmail.com

2 Univerzitet u Beogradu-Elektrotehnicki fakultet, Bulevar Kralja Aleksandra 73, 11120 Beograd, Srbija; rasajski@etf.bg.ac.rs
3 Institut za fiziku u Beogradu, Univerzitet u Beogradu, Pregrevica 118, 11080 Beograd, Srbija; mitrovic@ipb.ac.rs

Rezime: Ekonomske krize uticu na sve aspekte nasih Zivota. Razumevanje kako one nastaju i otkrivanje ranih
indikatora njihovog nastanka su od velike vaznosti. Dinamika i funkcija bilo kog ekonomskog sistema je
usko vezana za strukturu mreZe interakcija izmedu njegovih gradivnih elemenata. U ovom radu, koristimo
teoriju grafova i grupe automorfizama da analiziramo promenu simetrije u ekonomskom sistemu usled njegovog
prolaska kroz krizu. MreZa interakcija izmedu firmi u finansijskom sektoru Sjedinjenih Americkih DrZava ima
visok stepen simetrije pre, tokom i posle krize. Simetrija mreZe tokom krizne godine je manja nego simetrija
mreZa pre i posle krize. Nasi rezultati doprinose boljem razumevanju evolucije ekonomskih sistema.

Kljucne reci: teorija grafova, automorfizmi, kompleksne mreZe, vremenske serije, ekonomski kompleksni
sistemi

Abstract: Economic crises influence every aspect of our lives. Understanding how they emerge and detecting
their early signs is of utmost importance. The dynamics and function of any economic system are closely related
to the structure of the network interactions between its constituents. In this work, we use graph theory and a
group of automorphisms to analyze the change of symmetry in the economic system due to the economic crisis.
We show that the network of financial USA companies has a high level of symmetry before, during, and after
the 2008 economic crisis. We show that the symmetry of the network is lower during the economic crisis than
before and after. Our results contribute to a better understanding of the evolution of economic systems.

Keywords: graph theory, automorphism, complex networks, time series; complex economic systems

1. UVOD

Ekonomski sistem se sastoji od velikog broja interagujuéih heterogenih elemenata, Cije kolektivno ponaSanje
ne moZe da se predvidi na osnovu pojedinacnog ponaSanja ovih elemenata. Stoga, interakcije u ekonomskim
sistemima imaju vrlo vaznu ulogu [1, 2]. Razumevanje dinamike i funkcije ekonomskih sistema je usko
povezano sa razumevanjem strukture i dinamike mreZe interakcija. Teorija grafova i teorija kompleksnih mreza
pruzaju vrlo bitne metode i alate za izuCavanje evolucije ekonomskih sistema [3].

Ekonomski sistemi nisu stati¢ni. Oni konstantno evoluiraju i prolaze kroz faze rasta, krize i recesije [4].
Sve ove faze imaju ogroman uticaj na pojedince i ljudsko drustvo [4]. Stoga je neophodno da se razume kako
se evolucija mreZe interakcija menja tokom ovih razlicitih faza i da li se na osnovu promene strukture mreze
interakcija mogu predvideti trenuci kada sistem prelazi iz jedne u drugu fazu.

Jedna od vaZnih strukturnih osobina kompleksnih mreZa je njihova simetri¢énost u odnosu na permutacije
koje ne menjaju matricu povezanosti. U radu [5] je dat pregled razli¢itih metoda za ispitivanje simetrije u
grafovima medu kojima se navodi i grupa automorfizama grafa kao jedan od metoda. Zastupljenost simetrije u
realnim sistemima, odredivanje uzroka simetrije i poredenje uzroka medu realnim sistemima koriste¢i metod
grupe automorfizama grafa je prikazan od radu [6]. U ovom radu je pokazan odreden stepen univerzalnosti
velike zastupljenosti simetrije u realnim sistemima kroz potvrdivanje u razli¢itim realnim sistemima kao $to je
genetska struktura ljudske T Celije, internet mreZza i elektroenergetska mreza. U radu [7] je grupa automorfizama
kori$Zena za ispitivanje simetrije v medunarodnoj trgovinskoj mrezi.
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U ovom radu su kori$¢ene metode koje se oslanjaju na algebru, kombinatoriku i teoriju grafova kako bi se
analizirala simetri¢nost mreZe interakcija u ekonomskom sistemu. Simetri¢nost predstavlja nepromenljivost
sistema u odnosu na odredenu transformaciju koja u ovom slucaju znaci permutaciju ¢vorova ali tako da se
susednost medu ¢vorovima ne promeni. Za ispitivanje simetri¢nosti koristili smo grupe automorfizama grafa,
pri ¢emu je veli¢ina grupe automorfizama pokazatelj stepena simetrije u ekonomskom sistemu.

U ovom radu posmatrali smo ekonomski sistem sacinjen od americkih kompanija koje se bave finansijskim
poslovima kao §to je bankarstvo, osiguranje, investicioni fondovi. Struktura ekonomskog sistema je posmatrana
kao graf dobijen na osnovu korelacija izmedu vremenskih serija cena akcija ovih kompanija na berzi. Posmatrane
su mreze za tri razliCite godine koje odgovaraju periodu pre krize, 2005, godina krize, 2008, i godina posle krize
kada je krenuo oporavak ekonomskog sistema, 2015. Za svaku od ove tri mreZe odredili smo veli¢ine grupe
automorfizama. Rezultati ovog rada potvrduju veliku zastupljenost simetrije u posmatranom ekonomskom
sistemu. Pored toga, pokazali smo da je ekonomski sistem u kriznom periodu okarakterisan smanjenom
simetri¢no$éu u odnosu na period pre i posla krize.

Ovaj rad je organizovan na sledeci nacin. U sekciji 2 prikazan je pregled definicija i koriS¢ene metodologije.
U sekciji 3 su prikazani rezultati analize, dok su zakljucci rada prikazani u sekciji 4.

2. METODOLOGIJA

2.1. Definicija grafa

Prema definiciji D. Cvetkovica i S. Simica iz [8], ukoliko je v neprazan skup i e binarna relacija u v, ureden
par G = (V,E) se naziva graf. Cvorovi grafa su elementi skupa V, dok su veze elementi skupa E. Graf je
neorjentisan ili simetrican ukoliko je E simetri¢na relacija, a to znaci da je xEy = yEx. U ovom radu ¢emo raditi
sa neorjentisanim grafovima i zvaéemo ih prosto grafovi imajuéi u vidu da se podrazumeva neorjentisani graf.
Broj elemenata skupa V, odnosno broj ¢vorova ¢emo obelezavati sa NV, a broj elemenata skupa £, odnosno broj
veza sa L. Za graf ¢emo Koristiti oznaku G.

Sused ¢vora i je ¢vor spojen jednom vezom sa ¢vorom i. Broj suseda se oznacava kao stepen ¢vora i. Podgraf
g(v,e) grafa G se definise kao graf koji sadrzi podskup ¢vorova grafa G dok veze izmedu tih ¢vorova odgovaraju
vezama u grafu G i podskup su skupa E, odnosno v C V i e C E. Za podgraf g grafa G se jo$ kaze da je to
podgraf koji je indukovan skupom ¢vorova n, gde su sve veze izmedu ¢vorova n u grafu G, ne ukljucujuéi veze
sa ¢vorovima van tog skupa, sadrZane u podgrafu g.

Put koji povezuje ¢vor i sa ¢vorom j je niz susednih veza izmedu ta dva ¢vora, tako da prva veza u nizu
pocinje u ¢voru i, dok se poslednja veza u nizu zavrSava u ¢voru j. Susedne veze su one koje imaju zajednicki
¢vor. Ukoliko se kroz svaki ¢vor u putu ne prolazi viSe od jednom, taj put se naziva elementarni put. Najkraci
put izmedu dva Cvora u grafu je onaj koji sadrzi najmanji broj veza.

Za graf se kaze da je povezan ukoliko se svaka dva ¢vora mogu povezati putem, u suprotnom se kaze da je
nepovezan. Nepovezan graf se sastoji od komponenti povezanosti, odvojenih delova grafa, koje predstavljaju
podgrafove u okviru kojih se svaka dva ¢vora mogu spojiti putem.

Za predstavljanje grafa se koristi matrica susedstva, A, koja jednoznacno odreduje graf. Matrica susedstva
je kvadratna matrica gde su oznake vrsta i kolona jednake oznakama ¢vorova. Elementi matrice susedstva a; ;
mogu biti jednaki 0 ili 1 u zavisnosti da li postoji veza izmedu ¢vorova i i j.

2.2.lzomorfizam grafova. Automorfizam i grupe automorfizama

Definicija 1. Dva grafa su izomorfna ako postoji uzajamno jednoznacno preslikavanje skupa njihovih ¢vorova
koje odrZava susednosti ¢vorova.

Dakle, za proizvoljna dva grafa G, = (V1,E,) i G2 = (Va, E>) kaZemo da su izomorfni ako i samo ako postoji
bijektivno preslikavanje ¢ skupa V| na skup V, za koje vazi

(Va,b € Ni)((a,b) € L < (¢(a),¢(b)) € L,
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6=1(32) ag =2

0 1
A=11 0
1 0

(a)

P © (d)

Slika 1 Primer grupe automorfizama jednostavnog grafa sa tri ¢vora

Ukoliko posmatramo izomorfizam grafa G na samog sebe, odnosno izvr§imo permutaciju ¢vorova tako da
zadrZimo osobine navedne u definicijama visSe, dobijamo graf koji se naziva automorfizam grafa G. Dakle,
uocavamo da automorfizam predstavlja permutaciju ¢vorova u grafu G. Skup svih automorfizama predstavlja
grupu koja se naziva grupa automorfizama grafa G i oznacavamo je sa Aut(G). Osobina koju ispitujemo u ovom
radu jeste veliCina grupe automorfizama odnosno broj svih permutacija grafova tako da se zadrzava odredena
osobina a to je matrica susedstva. Veli¢inu grupe oznacavamo sa 0. U sledeCem pasusu je dat razlog zasto
zadrazavamo matricu susedstva a ne samo strukturu grafa.

Posmatrajuéi automorfizme pri kojima se samo struktura grafa odrzava, a matrice susedstva mogu biti
razlicite, je isto $to i promena oznaka ¢vorova. Broj takvih izomorfizama je N!, gde je N broj ¢vorova grafa i
isti je za svaki graf sa N ¢vorova. Dakle, veli¢ina grupe u tom slucaju zavisi samo od broja ¢vorova i ne zavisi
od strukture grafa. Medutim, u ovom radu se ispituje prisutnost simetrije u realnim sistemima. Ta simetrija je
posmatrana kroz broj permutacija ¢vorova odnosno veli¢inu grupe automorfizama tako da se matrica susedstva
ne menja. U ovom slucaju veli¢ina grupe automorfizama zavisi od strukture grafa, ne samo od broja ¢vorova, i
razlikuje se za svaki graf. Ono $to je zanimjlivo jeste da je simetrija, definisana na ovaj nacin, zastupljena u
realnim sistemima. U ovom radu se takode ispituje prisutnost simetrije u ekonomskom sistemu kao realnom
sistemu.

2.3. Grupe automorfizama grafova sa malim brojem ¢vorova

Automorfizme jednog grafa dobijamo tako Sto fiksiramo oznake ¢vorova, a zatim menjamo mesta ¢vorovima
u grafu tako da se ne promeni matrica susedstva. Ovo je ekvivalentno zameni mesta vrstama ili kolonama u
matrici susedstva koji odgovaraju tim ¢vorovima tako da je krajnji rezultat nepromenjena matrica susedstva. Na
jednostavnom primeru na slici 1 grafa od tri ¢vora ¢emo prikazati grupu automorfizama.

Na slici 1a je prikazan originalni graf G i njegova matrica susedstva. Veli¢ina grupe automorfizama Aut(G) je
jednaka 2 tj. ag = 2. Dakle, grupa sardZi dve permutacije koje imaju istu matricu susedstva kao originalni graf.
Na slici 1b je prikazana jedna takva permutacija koja predstavlja identicko preslikavanje. Druga permutacija je
slikovito prikazana na slici 1c. Dakle, vidimo da automorfizam odnosno permuatciju moZemo posmatrati kao da
otkacinjemo ¢vorove iz svoje pozicije i ka¢imo ih na mesto ¢vora sa kojim vr§imo zamenu. Takode se na istoj
slici vidi da se zamenom vrsta koje oznacavaju ¢vorove u matrici susedstva ne menja matrica susedstva. Na slici
1d je prikazana rezultujuca druga permutacija u oznaci P, kao elemenat grupe automorfizama Aut(G). Dakle,
nasa grupa je Aut(G) = {Py, P, }.

Primetimo da postoje ¢vorovi koji ne ucestvuju u permutaciji odnosno ne menjaju svoju poziciju ni u
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Slika 2 Zavisnost broja ¢vorova u najvecoj komponenti povezanosti u grafu, S, od praga, 6. Slike (a), (b) i (c)
prikazuju zavisnost za godine 2005, 2008 i 2015, respektivno.

jednom automorfizu u okviru grupe. Takav €vor je ¢vor sa oznakom 1. Prema radu [7] razlikuje se lokalna i
globalna simetrija prema broju ¢vorova koji u€estvuju u permutaciji odnosno automorfizmu. Naime, ukoliko je
automorfizam posledica zamene mesta ¢vorova kao u primeru na slici 1, onda se radi o lokalnom automorfizmu
jer samo dva ¢vora ucestvuju u permutaciji. Medutim, postoje permutacije za koje je neophodno permutovati
istovremeno sve ¢vorove kako bi se dobio automorfizam. Takva vrsta automorfizama se naziva globalna
simetrija.

3. REZULTATI

3.1. Opis mreza

Podaci koji su koris¢eni u radu predstavljaju vremenske serije dnevnih cena deonica kompanija posmatranih u
periodu od godinu dana. Odabrane su tri godine: 2005, 2008 i 2015. Preuzeti su sa sajta yahoo/finance i javno
su dostupni. Kompanije su iz finansijskog sektora koje su prisutne na njujorskoj berzi i ima ih ukupno 653 za
godinu 2005, 740 za godinu 2008 i 884 za godinu 2015. Poslove obavljaju u Severnoj Americi, a obuhvataju
sledece kategorije kompanija: investicione banke, banke koje posluju sa stanovniStvom, fondovi koji investiraju
u hartije od vrednosti, fondovi koji investiraju u nepokretnosti, lokalni investicioni fondovi. Dnevne cene
predstavljaju cene koje su ostvarene na kraju radnog vremena berze i koje su korigovane tako da se ukloni efekat
razvodnjavanja vrednosti zbog prodaje novih deonica, kao i zbog isplate dividendi.

S obzirom da preuzeti podaci sadrZe trend, uklonjen je trend u svakoj vremenskoj seriji kako bi se dobile
vremenske serije koje predstavljaju fluktuaciju kao posledicu pojedinaénog ponasanja kompanije, a ne posledicu
zajednickog faktora prisutnog kod svih kompanija. U cilju uklanjanja trenda kori$¢en je metod opisan u [9].
Na osnovu detrendovanih vremenskih serija, izracunati su korelacioni koeficijenti kao u radu [10]. Na ovaj
nacin je dobijena korelaciona matrica Py y. Kako bismo dobili matricu susedstva koja jednoznacno odreduje
graf, primenjujemo metod praga na osnovu koga veza izmedu dva ¢vora postoji ukoliko je absolutna vrednost
ocenjenog korelacionog koeficijenta izmedu ta dva ¢vora veca od zadatog praga. Elemenat A; ; matrice susedstva
dobijamo na sledeci nacin:

A,‘JI

1 akovazi|p;;|>6

0 akovazi|p;;| <6

gde je O vrednost praga. Vrednost praga 0 odredujemo tako $to posmatramo zavisnost broja ¢vorova u najvecoj
komponenti povezanosti u grafu, S, od vrednosti praga. Najveca komponenta povezanosti je komponenta
povezanosti koja sadrzi najveci broj ¢vorova [11]. Zavisnost je prikazana na slici 2, gde je na slici 2a prikazana
zavisnot koja odgovara godini 2005, na slici 2b godini 2008 i na slici 2¢ godini 2015.

Za vrednost 6 = 0, posmatrana mreZa je potpuno povezan graf sa vezama izmedu svih ¢vorova. Kako
povecavamo vrednost praga 6 tako odbacujemo sve veci broj veza, a dobijena mreZa u jednom trenutku postaje
nepovezana, odnosno sadrZi vise od jedne komponente. Najveca od tih komponenti sadrzi najveéi procenat
¢vorova u mreZi. Kako poveéavamo 6 tako i veli¢ina najveée komponente S opada, sve dok njena veli¢ina ne
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postane slicna veli¢inama ostalih komponenti. Tacke u kojima se ovo deSava su obeleZene crvenom bojom na
slici 2. Komponente koje se dobijaju u navedenim tackama se odlikuju istom ekonomskom delatnos¢u. Prema
tome, najjace veze u grafu, odnosno veze koje imaju najveci koeficijent korelacije jesu one unutar komponenti.
Dakle, za navedene tacke praga dobijamo graf koji predstavlja jezgro ekonomskog sistema okarakterisanom
jasno razdvojenim ekonomskim kategorijama kroz izdvajanje komponenti. Drugim re¢ima, dobijamo kostur na
koji ukoliko Zelimo, dalje dodajemo veze unutar i van zajednica smanjivanjem praga i uklju¢ivanjem slabijih
veza u sistem.

Medutim, mi u ovom radu hoéemo da ispitamo da li postoji simetrija u jezgru ekonomskog sistema. A
upravo navedeni pragovi predstavljaju minimalne verdnosti 6 za koje se dobija maksimalni graf koje predstavlja
jezgro odnosno dobijamo jezgro kod koga nisu isklju¢ene veze unutar komponenti. Bas te tacke su izabrane
jer ukoliko bismo smanjivali dalje prag, ukljucili bismo veze van komponenti. U slucaju da povecamo prag,
izgubili smo veze odnosno informacije iz jezgra.

U tabeli 1: prikazani su rezultati veli¢ina grupa automorfizama za grafove dobijenih za godine 2005, 2008, i
2015. Prema dobijenim rezultatima moZemo najpre uociti veliku zastupljenost simetrije u ekonomskom sistemu
u svakoj godini na osnovu veli¢ine grupe automorfizama.

Daljim istraZivanjem bi se trebalo ispitati uzrok velike zastupljenosti simetrije u ekonomskom sistemu. U
radu [6] je predstavljeno odredivanje generatora simetrije u realnim sistemima. Drugim recima, ispitati da li se
radi o lokalnoj ili globalnoj simeriji. Ukoliko su lokalne simetri¢ne strukture glavni uzrok velike zastupljenosti
simetrije u ekonomskom sistemu, potrebno je uoditi koje su to strukture i koliko razli¢itih takvih strukutra postoji
u sistemu. Na primer, ukoliko se ispostavi da je struktura zvezde pristutna u velikoj meri i predstavlja glavni
generator simetrije u sistemu, to bi znacilo da se jezgro ekonomskog sistema formira tako $to se ista lokalna
struktura ponavlja u celom sistemu, ¢ime bismo nastanak ili evoluciju ekonomskog sistema sveli na formiranje
lokalne strukture zvezde. S obzirom da struktura zvezde predstavlja strukturu vode i njegovih sledbenika, to bi
moglo da znaci da se ekonosmki sistem formira tako Sto se oko voda u sistemu vezuju sledbenici, odnosno isti
mikro proces se ponavlja na ceo sistem.

FS:E;HJSI(I graf - godina Broj ¢vorova Broj veza Veli¢ina grupe automorfizama
Godina 2005, prag 0.68 || 185 973 7.58 x 10?2
Godina 2008, prag 0.82 || 286 2,092 1.46 x 1014
Godina 2015, prag 0.82 || 290 1,494 1.35 % 103

Tabela 1: Grupe automorfizama empirijskog grafa u godinama 2005, 2008 i 2015 i za prag 0 koji rezultuje u
jezgru ekonomskog sistema

Drugi rezultat ovog rada se odnosi na smanjenu simetriju u ekonomskom sistemu u kriznom periodu koja
se moZe uociti u tabeli 1:. Naime, vidimo da je veliina grupe automorfizama najmanja u godini 2008 u
odnosu na godine pre krize i posle krize. Iako je poredenje empirijskih grafova otezZano zbog razlicitih veli¢ina
grafova, odnosno zbog razli¢itog broja ¢vorova, smanjena simetrija se moze tvrditi za godinu 2008 iz sledecih
razloga: iako u godini 2005 postoji manji broj ¢vorova Sto implicira manji potencijal za simetriju, veli¢ina
grupe automorfizama je veca. Dakle, ekonomski sistem u godini 2005 jeste simetri¢niji u odnosu na godinu
2008. Takode, u godini 2015 broj ¢vorova je slican broju ¢vorova u godini 2008, medutim veli¢ina grupe
automorfizama je znaajno veéa. Sto se tice tumacenja rezultata smanjenje simetrije u kriznom periodu, takode
je, kao i kod prvog rezultata ovog rada, neophodno sprovesti dalje istraZivanje u cilju uvida u generatore simetrije
ekonomskog sistema.

Fgglgrusm graf - godina Broj ¢vorova Broj veza Veli¢ina grupe automorfizama
Godina 2005, prag 0.66 || 211 1,211 2.93 x 10'8

Godina 2008, prag 0.78 || 368 4,154 2.2 % 10°

Godina 2015, prag 0.78 || 401 3,279 7.28 x 103

Tabela 2: Grupe automorfizama empirijskog grafa u godinama 2005, 2008 i 2015 i za maksimalni prag 6.

U cilju provere da li bi se simetrija zadrZala ukoliko bismo smanjili prag tako da uklju¢ivanjem slabijih
veza ostvarimo povezivanje komponenti, rezultati veli¢ine grupe automorfizama su prikazani u tabeli 2:.
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Smanjivanjem praga, ukljucili smo vise ¢vorova u sistem, ukljucili smo veze izmedu komponenti, koje su sada
postale zajednice jer su se povezale sa najvecom komponentom, i poveéali broj veza unutar zajednica. Prema
podacima u tabeli 2:, oba dobijena rezultata prethodno navedena, velika zastupljenost simetrije i smanjivanje
simetrije u kriznom periodu, su i ovde potvrdena.

4. ZAKLJUCAK

U ovom radu je kori$¢ena teorija grafova za analizu simetrije u mreZi interakcija realnog ekonomskog sistema.
Simetrija je ispitivana kroz analizu automorfizama realnog grafa. Veli¢ina grupe automorfizama je kori$¢ena za
ispitivanje nivoa zastupljenosti simetrije u sistemu. Automorfizam kao permutacija jeste bijektivno preslikavanje,
te mi ispitujemo do koje mere je sistem nepromenljiv u odnosu na primenjenu transformaciju. Ovo nam je
znacajno jer nam pomaze U razumevanju nastanka strukture realnih sistema. Na primer, ukoliko je utvrdena
velika zastupljenost simetrije u sistemu i uzrok tome je mirkostuktura sa malim brojem ¢vorova koja se ponavlja
kroz ceo sistem, nastanak strukture realnog sistema se moZze svesti na nastanak te mikrostrukture.

Ispitivanje simetrije je sprovedeno na ekonomskom sistemu kao predstavniku realnog sistema. Pokazano
je da mreZe interakcija ekonomskog sistema imaju visok stepen simetrije. U naucnoj literaturi je potvrdena
pristutnost simetrije u nekoliko razli¢itih realnih sistema kao $to je genetska struktura ljudske T Eelije, internet
mreZe i elektro-energetske mreze, te se doprinos ovog rada ogleda u potvrdivanju univerzalnosti zastupljenosti
simetrije u realnim sistemima. Takode je uoeno da se pri promeni stanja ekonomskog sistema menja i stepen
zastupljenosti simetrije u sistemu odnosno da je u kriznom periodu ekonomski sistem manje simetrican nego van
kriznog perioda. Dalja istraZivanja u ovom smeru ukljucuju ispitivanje uzroka simetrije u ekonomskom sistemu.
Na ovaj nacin bi se uodili generatori simetrije u ekonomskim sistemima, koji mogu biti lokalni i globalni, kao i
stepen njihovog ucesca u stvaranju simetrije sistema. Njihovom spoznajom bi se doprinelo boljem razumevanju
evolucije ekonomskog sistema.
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Summary

A combination of methods and tools from complex net-
works theory, statistical physics and computer science
has proven to be very successful approach for study-
ing collective behavior in various social groups [2, 1, 5].
These techniques have enabled extensive studies of hu-
man activity patterns, social networks structure and dy-
namics, and thus provided a better understanding of
mechanisms that underlie the emergence of collective
behavior in online social groups. Here we demonstrate
that similar approach can be used for studying and better
understanding of principals behind the growth and evolu-
tion of offline event-driven communities. Although these
groups have an important role in every society [7, 6], they
have attracted less attention in past few decades mostly
due to the lack of data. Their most significant feature
is their event-driven dynamics, i.e., their members meet
and build social connections during the events which are
well localized in time and space. Recent research on
several types of these groups [6, 7] have shown that dy-
namics of these groups is characterized with universal
patterns of member’s participations in group activities.

We demonstrate this universality by analyzing the data
from two different types of social groups: series of
scientific conferences [6], which are representatives of
event-driven professional social groups, and four leisure
groups from Meetup platform [7]. The conference dataset
includes six different series of conferences from vari-
ous fields of science [6]: American Physical Society
March Meeting (APSMM), American Physical Society
April Meeting, Society for Industrial and Applied Math-
ematics Annual Meetings, Neural Information Process-
ing Systems Conference, International Conference on
Supercomputing, and Annual International Conference
on Research in Computational Molecular Biology. The
Meetup dataset contains four large groups that belong
to different categories and have different type of activit

[7]: Geamclt group is made of foodie thrill-seekers, Veg-
asHiker (LVHK) group consists of hikers, Pittsburgh-free
people search for free social events, and TechLife Colum-
bus a technology-related community. Both datasets con-
tain the detailed information about the members of the
social group and organized events (conferences or mee-
tups depending on the type of social group), as well as
the attendance list for each event. This enables us to
study in details the participation patterns for each of the
six conferences and four Meetup social groups by calcu-
lating the probability distribution of the total number of at-
tended events, the number of successive participations
and the length of pauses between each two attended
events by a member. What is striking is that all these dis-
tributions exhibit truncated power-law behavior with the
value of power-law exponent between 1 and 2. In order
to better characterize this universal participation dynam-
ics, we model a probability for a member to attend the
next event at time ¢ + 1 with non-linear Polya urn process

2(t)P
= 1
9G0) = T (1)
where z(t) = —“%_ is the ratio between the number

y(t)+yo
of attended events z(t) by the event ¢ + 1 and num-

ber of missed events y(t) increased with the parameter
that quantifies the openness of the social groups toward
new members yy. The narrow range of the value of pa-
rameters p and y, for all six conference series and all
four Meetup groups further confirms the universality of
event-driven dynamics, and suggests that event-driven
dynamics is strongly influenced by social factors, such
as members association with the community and inclu-
siveness of social groups [6, 7].

The analysis of the evolution of ego-social networks of
members of four Meetup groups further confirms these
findings. We obtain these networks by mapping the data
for each Meetup group onto a bipartite network of mem-
bers and events, where the link between nodes ¢ and
j indicates the participation of member i in the event ;.

*The authors are supported by the Ministry of Education, Science, and Technological Development of the Republic of Serbia under projects

ON171017



The social network between members of one Meetup
group is obtained by projecting the appropriate bipartite
network to members partition and filtering out the redun-
dant links using the technique based on configuration
model of random bipartite networks [3, 4]. We study the
evolution of average local features of ego-networks, such
as degree, strength, weighted and non-weighted cluster-
ing coefficient, with the number of attended events. Our
results show that at the beginning of their engagement in
the group activities members spend most of their effort
on enlarging their social circle, while latter engagement
is primarily associated with the strengthening of already
existing ties and increase of the bonding social capital.
Our analysis of importance of events shows that both
big and small events have their role in the growth and
evolution of event-driven social groups: big events are
primarily important for the growth of social groups and
incorporation of group members, while smaller events
serve the purpose of strengthening of already existing
ties.
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Abstract. Considering the impact of higher-order interactions in the cooperative self-
assembly of nanoparticles, we have recently introduced a model [1,2] based on the
aggregation of simplexes of different sizes. The addition of a formatted geometrical group to
the growing network depends on the geometrical compatibility of the added form with the
current structure and the chemical affinity towards the addition of the new particles
(vertices). As it is shown in [1], by varying the size of the added simplexes and the chemical
affinity parameter, we can grow a whole class of structures that differ in the architecture of
simplicial complexes. An example is shown in Fig.1. The aggregates of simplicial in these
structures also manifest in the underlying topological graph (1-skeleton of these simplicial
complexes).

Fig1: A simplicial complex grown by aggregation of cliques of sizes from 3 to 6 vertices.
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Here, we analyze the spectral properties of these graphs [3]. Specifically, we determine the
eigenvalue spectra of the (normalized) Laplacian operator related to the adjacency matrices of
these graphs, which describes the diffusion processes on them. Considering the aggregates
of mono-disperse cliques, we demonstrate how the size of the elementary building blocks in
conjunction with the chemical affinity between them affects the spectral dimension of the
aggregates. In particular, we grow and describe the classes of structures that allow for the
frustrated synchronization and transient random walk processes, in contrast to the structures
compatible with non-transient random walks, in one limit, and the structures allowing the full
synchronization, in the other. These findings demonstrate how the controlled aggregation of
simplexes can lead to complex structures underlying specific dynamical properties, thus
offering a deeper understanding of these dynamical processes in various complex networks
with simplicial complexes inferred from the empirical data. See other related works in Refs.
[4,5,6].
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Introduction

Emerging technologies have brought about ground-breaking changes to societies across the
globe. Leading global requlators are struggling to keep up with technological development and
impose new rules and regulations. Our choices and habits, personal freedoms, human rights,
and power relations are fundamentally transformed through constant interaction with and re-
liance on technology.

The shift to the virtual realm has been significantly accelerated by the COVID-19 pandemic, cli-
mate change, and military conflicts around the world. Major corporations are investing billions
to create a new market that will transport our daily activities, such as shopping, work, leisure,
entertainment, and socialization, into the virtual realm.

Against this backdrop, the EMERGE 2022 Digital Society Now conference was organized to bring
together academic researchers, tech industry actors, and policy-makers to discuss the social,
political, and economic impact of emerging technologies. The selected 33 presentations raise
thought-provoking questions about applications and social implications of Al, digital democ-
racy, online political communication, cybersecurity, art and creativity in the digital age, and life
in a postdigital society.

Some examples of these questionsinclude: Can we make Al more ethical and trustworthy? What
are the implications of our increasing reliance on Al? What is the future of free speech and public
information online? How can technology be used to improve rather than undermine democracy?
What are the key cybersecurity trends and challenges? What can arts and networked cultures tell
us about human-nonhuman relationships? How are digital media and computational art chang-
ing creativity, authorship, and subjectivity? What experiences describe the postdigital condition?

The first edition of the Digital Society Now conference will provide a forum to ignite a discus-
sion on these complex issues. The presenters come from diverse disciplinary backgrounds,
including computer science, digital humanities, literary studies, philosophy, psychology, so-
ciology, etc. We see great potential in this kind of multidisciplinary environment to contribute
to the ongoing debates about the risks, potentials, and implications of emerging technologies.
We hope that the ideas shared at the EMERGE 2022 will inspire not only other academics but
also practitioners and decision-makers.






Collective Knowledge Building in Online Social Networks
Marija Mitrovi¢ Dankulov

Knowledge creation is a collective effort. It requires meaningful, logically coordinated inter-
actions among actors. Statistical physics, in combination with complex network theory and
computer science, provides a framework for studying the emergence of collective behavior in
social systems, including the emergence of collective knowledge. In this presentation, we will
use empirical analysis and agent-based modeling to quantitatively explore the emergence of
collective knowledge building in a well-known online Questions & Answers system Mathemat-
ics.

Mathematics is a Stack Exchange community. We will show that this process occurs as a col-
lective phenomenon in an enlarged network of actors and their artifacts where the cognitive
recognition interactions are correctly encoded. Furthermore, we will explore the topology of
innovation spaces in the network of tags in Mathematics. The results show that the ranking
distributions of the suitably scaled topological dimensions of nodes fall into a unique curve for
all time intervals and filtering levels, indicating a robust architecture of knowledge networks.
Moreover, these networks preserve the logical structure of knowledge within emergent com-
munities of nodes, labeled according to a standard mathematical classification scheme. These
findings are critical for comprehending creative processes in a digital society.

Keywords: online social systems, knowledge building, Stack Exchange, Mathematics, creativity
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Marija Mitrovi¢ Dankulov is an associate research professor at the Scientific Comput-
ing Laboratory and head of the Innovation Center at the Institute of Physics, Belgrade, Serbia.
She completed her PhD in statistical physics at the Faculty of Physics, University of Belgrade
in 2012. During her PhD studies, she was employed at the Department of Theoretical Phys-
ics, Institute “Jozef Stefan,” Slovenia. During this time, she was a participant in the EU FP7
project “Cyberemotions—Collective Emotions in Cyberspace.” She undertook postdoctoral
work at the Department of Biomedical Engineering and Computational Science, School of
Science Aalto University, Finland. She has extensive knowledge and experience in theoret-
ical and computational physics. Her primary research interest is the statistical physics of
socio-economic systems and complex networks theory. She is the author of 28 publications
in leading international scientific journals, including Nature and Nature Communications, five
book chapters, and more than 35 invited and contributed talks at international conferences.
Contact: mitrovic@ipb.ac.rs
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Statistical physics has been proven to be successful in studying the collective
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dynamics of complex systems, including systems that do not belong to physics.
This lead to the emergence of new subfields of physics. One of them is
sociophysics. It uses methods and tools of physics for quantitative study and
prediction of social phenomena. Due to a lack of high quality and large-scale data,
sociophysics was a theoretical discipline at its beginnings. Its main focus was on
the development of simple theoretical models of collective social phenomena.
While idealistic and straightforward, these models attracted considerable
attention. In the past two decades, the development of information
communication technologies enabled the quantitative study of social systems.
Word Wide Web represents an irreplaceable medium for social interactions and a
repository of digital traces. In this talk, we will present the most important
sociophysics results and accomplishments concerning some of the most
important social phenomena. We will present some of the most basic models,
originating from statistical physics. We will demonstrate how the application of
statistical physics and the theory of complex networks on large-scale data can
help us to quantitatively describe and understand humans’ collective behavior in
the offline and online world.

Marija Mitrovi¢ Dankulov is Associate Research Professor at Scientific
Computing Laboratory and Head of Innovation Center at the Institute of physics
Belgrade. She completed her Ph.D. in statistical physics at the Faculty of Physics,
University of Belgrade in 2012. During her Ph.D. studies she was employed at
Department of Theoretical Physics, Institute Jozef Stefan, Slovenia. During this
time she was participant at EU FP7 project Cyberemotions - collective emotions in
cyberspace. She undertook postdoctoral work at Department of Biomedical
Engineering and Computational Science, School of Science Aalto University,
Finland. She has extensive knowledge and experience in theoretical and
computational physics. Her primary research interest is statistical physics of socio-
economic systems and complex networks theory. She is an author of 23
publications in leading international scientific journals, including Nature and
Nature Communications, 5 book chapters and more than 35 invited and
contributed talks at international conferences.

In cycle of lectures “Multidisciplinary Perspectives in Social Sciences” scholars
from various fields examine points of intersection between technical sciences and
humanities. We shall look into multidisciplinary approach as necessary counter
stone of social research. How can neurosciences help to bring the puzzle
together? What is socio physics? What is the take of engineers on artificial
intelligence? Why do we need multidisciplinary perspectives in social sciences?
DigiLab was brought up on an idea to bring together researchers from various
fields. The goal is getting innovative results in social sciences. The cycle is co-
organized by the ADA Consortium.

https://ifdt.bg.ac.rs/index.php/events/marija-mitrovic-...

10/10/22, 10:33



Marija Mitrovic Dankulov: Socio-physics or how physic...

3 of4

Download booklet of DigiLab Events in autumn semester of 2020 >

Erasmus+ project Advanced Data Analytics in Business (ADA/ADA Consortium) is

funded with support from the European Commission, within Erasmus+

programme.

Digital Sociometrics Lab (DigiLab) at the Institute for Philosophy and Social Theory
explores society through big data.
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UNDER THE SKIN OF ED ATKINS: AESTHETICS AND GRAMMAR OF
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[LECTURE] AIZAWA NOBUHIRO AND SHIRAISHI TAKASHI — FROM
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[BOOK SEMINAR] TIZIANA ANDINA — A PHILOSOPHY FOR FUTURE
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Marija Mitrovi¢ Dankulov
Associate Research Professor - Institute of Physics Belgrade

Marija Mitrovi¢ Dankulov is the Head of Innovation Center at the IPB and an Associate
Research Professor at IPB.

She completed her Ph.D. in statistical physics at the Faculty of Physics, University of Belgrade
in 2012. After her Ph.D. studies at the Department of Theoretical Physics, Institute Jozef Stefan,
Slovenia, she undertook postdoctoral work at Department of Biomedical Engineering and
Computational Science, School of Science Aalto University, Finland.

She has extensive knowledge and experience in theoretical and computational physics. Her
primary research interest is statistical physics of complex systems, with the emphasis on
physics of social behaviour and complex networks theory.

As a Head of Innovation Center she is involved in technology development and

commercialisation, IP protection and management, R&D and commercialisation project
management.

PyCon Balkan 2019 Talks

Python and computational social science

The idea that social phenomena should also follow precise quantitative such as one existing in
physics is more than two centuries old. We still lack social science equivalent to Newton's
laws. One of the reasons for this is the deficiency of large detailed data about human social
behaviour. The rapid development of information and communication technologies has
changed this. Social data at a large scale is nowadays available over the internet.

We need tools that allow us to collect, store and analyze these massive amounts of data.
Scientists from different fields including mathematics, statistics, computer science, physics,
sociology and economics adapt old and develop new methods to search for statistical laws of
social phenomena in this data. They all contribute to the development of new field commonly
known as 'computational social science'. Python has an essential role in the development of
this new interdisciplinary field. It is comprehensive, flexible and easy to learn and use. Its
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extensive standard library and collection of modules, as well as a large community of
developers, makes it sufficient for doing research in computational social science. | will
demonstrate its comprehensiveness and sufficiency on examples from my research. | will
discuss in more details the modules used for analyzing complex networks and their
visualization.
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Mperpesunua 118, 11080 3emyH - beorpap, Cpbuja
Tenedor: +381 11 3713000, Dakc: +381 11 3162190, www.ipb.ac.rs
MAB: 100105980, MaTuyHu 6poj: 07018029, Tekyhm pauyH: 205-66984-23

beorpan, 15. mapt 2018.

Y 1Miby yCIIEUIHOT peann30Bamka 3a1araka Koji ctoje npea MHCTHTYTOM 3a GU3HKY y
Tekyhem MaHaaTHOM nepuoay, a moceGHO 3azataka Be3aHHX 3a crpoBoleme

HHOBAIMOHUX JICJIATHOCTH, KOMEPIHjaIn3alinje HOBHX 3Hamba M MPOM3BO/A JOHOCHM
cienehy:

OAJNVYKY

Umenyje ce ap Mapuja Murpouh /lanky.10B 3a pykosoanona Muoaumonor
neHTpa UncTuTyTa 32 GH3HMKY. OpraHu3aliMoOHe je/IMHUIE KOja j€é OCHOBHH HOCHOIL
WHOBAIMOHE JICNIATHOCTH Yy HAIIO] MHCTHUTYIMjH M KOja JMPEKTHO OAroBapa
KaHIIeJapuju JIUPEKTOpA.

Konernunua Mutposuh JlankyioB je n0 caza Ouiaa 3aMeHHMK PYKOBOJMOLA
MuoBauuonor muentpa. Ha weno MHOBauUMOHOr UeHTpa J07a3d MO  OUIACKY
nocanamer pykopoanona jap Came Jlazonhe Ha Mecto nomohHMKa MHHHCTpaA 3a
TEXHOJIOLIKH Pa3Boj, TpaHcpep TeXHOIOTHja M HHOBALMOHU CHCTEM Y MHHHCTpacTBy
MPOCBETE, HAYKE U TEXHOJIOUIKOT pa3Boja.

OBa oj/utyKa cTyIa Ha CHary Ha JaHalllFbU JIaH.

borojesuh, tupexrop
HuctutytAa dusuky
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Y npunory ce jaocrasiba, paan peannzaunmje, Ouiyka o obpazopaiby
Harmonanuor koopannannonor teia 3a 6op0y 1NpoTHE LIMPEHa OPYsKja 3a MacoBHO

yuuwrere 3a nepunoja ox 2021, go 2025, roaune, kojy je aonena Brnana na cexnnun

oapxanoj 2. nenemopa 2021, rognne.
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Ha ocroBy 4inana 62. 3akona o apxaBHoj ynpasu (,,CiryxOenu riacHUK
PC™, 6p. 79/05, 101/07, 95/10, 99/14, 47/18 u 30/18 — ap. 3akon), wiana 43. cras 1.
3akona o Brnamu (..Cnyx6enu rmacuuk PC”, 6p. 55/05, 71/05 — ucnpaska, 101/07,
65/08, 16/11, 68/12 — YC, 72/12, 7/14 — YC, 44/14 u 30/18 — np. 3akoH) u wiaHa 25.
craB 1. Ypenbe o mavenuma 3a yHyTpammbe ypeheme M CHCTeMaTH3alujy pajaHHX
MecTa y MHUHHCTapcTBHMa, noceOHMM opranusaudjama u  ciayxbama Buange
(..Cnyx06enn rinacauk PC”, 6p. 81/17 — npeuninhen tekcr, 69/08, 98/12, 87/13,2/19 n
24/21),

Bnana nonocu

OTYKY
0 oOpasosarby HaumoHaHOr KOOPAMHALMOHOT Tenla 3a 60pOy MPOTUB IIHPEHba OPYKja
3a MACOBHO YHHUIITeHe 3a nepuoa o 2021, go 2025. roaune

1. O6pasyje ce Hanmonanno koopjauHauuoHo teio 3a GopOy nporus
IIMpEeba Opy’kja 3a MacoBHO yHHIUTeHe 3a nmepuoa oa 2021. po 2025. roaune (y
JabeM TekeTy: HalmoHaiHo KoopAHHAIIMOHO TEJIO).

2. 3ajamm HanmonamHor KOOpAMHALMOHOT Teja ¢y Jia:

— npatu cnposoheme CTpaTeruje 3a cnpevaBarme IMIHpema OpyikKja 3a
MAacOBHO YHHIITeHe 3a nepuoa oa 2021. no 2025. roamne (y JabeM TEKCTY:
Crparernja), HaunonanHor akumoHor miaHa 3a npumeny pesonymuje 1540 Casera
Oe3beHocTH VieIMmeHnX HalMja 0 clpedaBalby IIHPEHa OpyXkja 3a MAacoBHO
YHULITELE ¥ CPEJICTABA 3a BbUX0BO npeHomeme (Y namem texkety: HAIT 1540);

— KOOPJIMHUPA aKTHBHOCTH HA MpeBeHUUju U OOpOM NpPOTHB LIMpEma
OpYy’Kja 3a MACOBHO YHHIUTEHE HA HALIHOHAIIHOM HUBOY:

— ocurypa ebhukacHo crnposohemwe, npaheme, oucHUBaKHE |
u3pemnTasame o cnposohewy Crpareruje u HAIT 1540, kao u ycrocraB/bame jacHe
KOH3UCTEHTHE MMOJUTHKE Y 0BOj 001aCTH;

— ripenake Mepe Koje Tpeba A0ZaTHO npeay3eTH paan yHanpehema
3aKOHO/JABHOI OKBMpA, a4 Yy BE3H Ca CIOpedyaBameM HIMpea OpyKja 3a MAacoBHO
VHHIIITCHE!

— MHMIMpA ycarjamaBame 3aKOHOJABHHUX W HOPMATHBHHX IHTama ca
Mel)YHApOIHHM TIPOTTHCHMA M CTaHAApAMMA KOjH ¢y 0/ 3Havaja 3a PenyGiuky Cpoujy;

— npejUIaXke NpoLeaype U MeXaHu3Me (H3MUKO-TEXHHUKE 3alITHTE Y
umsby yHanpehema cranjgapaa w3 obnacta xoje obyxsara Pesonyuuja 1540 Casera
6e3beHOCTH Ve MIHLEHHX Hallkja;

— Jlaje mpejIore, MULLJbEHa M CTPYYHA 00pasnoxema 3a yHanpeheme
npumene Pezonyimje 1540 Casera Ge3bennocTd VjeIMIEHHX HalMja, Kako Ha
HAIMOHAJIHOM I1aHy (KOOpAMHALMja aKTHBHOCTH Ha YHYTPAIIheM IUIAHY), TaKo H Ha
mehynapomsom mnnany (y oaHocHMa ca  MehyHapojHMM opraHusanMjama, Ha
PErHOHANHOM W OHJIATEPATTHOM ILIAHY );

— uHumupa ycpajame HoBor HAIT 1540, 1o ucreky Baxemwa Baxeher
HAII 1540 (..Cnyx6enn rnacauk PC”, 6poj 9/2018).



3.V cactaB HaumoHaHOT KOOPIMHAIIHOHOT Tella HMEHY]y ce:

1) 3a npeacenHuka:
— HNamup Kosauenuh, navenuuk Ojesberba 3a KOHTPOIY Haopykama y
MunHcTapeTBy CHOJLHHX [10CI0BA;

2) 3a 3aMeHMKa MpeJIceHNKa:

— l'opnana Jakmmh, npenceanuk Komucuje PenyOnuke CpOuje 3a
cniporolerse Konpennmje o 3abpanu pa3soja, Mpou3BO/IE, CKIAIMIITEHa U yroTpede
XEMHJCKOT OpPYIKja H O IerOBOM YHHIITEHY Y MHHHCTAPCTBY CIIOJLHHX MOCJIOBA;

3) 3a wiaHoOBe:

— Bykawmn Toaoposuh, caBetHuk y One/berwy 3a  KOHTPOILY
Haopykama y MHHHCTApCTBY CMOJBHUX MOCIOBA;

— Henan Jounh, navennuk Ynpase 3a npesentuBny 3amtuty Cekropa
3a BaHPE/HE CHTYauuje y MHHHCTApCTBY YHYTpALUEbBUX 110CII0BA;

— Jacmuna Pockuh, navennunk Onemersa 3a Mel)ynapoane cnopasyme M
CHOJBHY TProBHHY KOHTpOJHMcaHOM poGom y MuHHCTapeTBY TProBUHE, TYpH3Ma M
TEEKOMYHHKAIIH]a;

— Munan  Muayrtunouh, pykosoauiaan I'pyne 3a  eBpolcke
uHTerpanMje y JIMpeKkiujn 3a €BpONCKEe HHTErpalyje H yrpaBibatbe MpojeKTHMa
Cekropa 3a nosMTHKY 016pane y MunucrapeTsy oa0pane:

— nykoBHuK Cranucia Mujaunosuh, Ynpasa 3a pazgoj u onpemame
["'enepanmrada Bojcke CpOuje y MunuctapcTBy oa0pane;

— npod. ap Hebojura Panhenosuh, apxkasun cexperap y Munuctapersy
MpocBeTe. HAYKe W TEXHOJIOUIKOT pa3Boja;

— Benpana Wnuh, B.A. noMohHuka MuHHCTpa 3a Mel)yHapoaHy capaxmy
M eBpONcKe uHTerpamuje y MHHUCTAPCTBY TOJLONPHBpEAE, I[IYMapcTBa U
BO/IONPHUBpE/IE;

— 3marko [lerposuh, Buim caBeTHHK, pykosoaunan ['pyme 3a Haja3op
Ha tajuouthy nojaraka y MunucrapcTsy npasie;

— ap Jenena Jankosuh, B./1. moMohiHAKa MUHHCTPA 3/1paBIba;

— Cyszana Aujapejesuh Credanosuh, wed Opacexa 3a ynpasibame
XeMukaimjama y MUHHCTApCTBY 3allTHTE )KUBOTHE CPE/IMHE;

— Becna Bpauap, pykoBoamnan I'pyne 3a ananuTuuko mnpaheme
MHCTPYMEHATA LApHHCKE M crnosbHOTproBuHcke 3amTute Cexropa 3a Tapufcke
nocioBe y Ympasu napuna, MunncrapeTBo huHaHCcH]ja:

— Jlparan Mapunkosuh, 3aMeHuK aupekTopa Ynpase 3a crpevaBarbe
rpara HOBLA Y MunHucTapcTBy puHaHcH]ja;

— HWeana Aspamosuh, nomohuuk aupexropa Jlupekropara 3a
pajiMjalioOHy U HYK/IeapHy curypHoct u 6e30ennoct Cpbuje;

— JlanuGop ApGyTuna, B.1. aupektopa Jasuor npeayseha ,Hyxieapau
objextu Cpbuje™;

— Beapan Panosuh, casetnuk 3a Mehynapoany capaumy M
mehyuapo e yrosope y Jlupekropary UMBHIHOI Ba3/1yXOILUIOBCTBA;

— Omusepa Hukonuh, caBetnuk 3a Gunarepanny GpuHaHCH]CKY capajiby
[lenTtpa 3a capammy ca goMahum U MehyHapOJHHM HHCTHTYLHjaMa W (PHHAHCH]CKMM
opranusaunjama y Hapoauoj 6anuu Cpbuje:

— np Mapwuja Mutposuh Jlankynos u3 Macruryra 3a Gusuky;



— Cama Jlammh, summ casetnuk, med Ojcexa 3a noapmiky paja
Casera 3a HaumonaiHy Oesz0ennoct M bupoa 3a KoopauHAUM]y pana cayxkOu
Oe3bennocTr M aHanuTHuke nocsiose Kanuenapuje Casera 3a HaumoHainHy 6e30e/1HocT
M 3alITHTY TajHUX TOJIaTaKa;

— JoBan [lpoOwakosuh, cneuwjasHy CaBeTHHK JUpPEKTOpa Yy
besbeanocno-nrdopMaTHBHO] areHIHju;

— Tomucnas Kunmubapna, B.Q. anejaumMoHH jaBHH TYXKWJIALl Y
AnenanuoHOM JaBHOM TYKHIAIITBY y beorpajy, Peny0inuko jaBHO TYKHIIAIITBO;

— Jlyman Mapkosuh, aupektop Cektopa npaBHUX W ONMIITHX TOCIOBA Y
AreHuMju 3a NpUBPEIHE PErucTpe;

4) 3a 3aMeHMKe YIaHOBA:

— Hukona Becennnosuh, ataie y Onesberby 3a KOHTPOIY HAOpyKamba y
MuUHHCTAPCTBY CMOJBHUX MOCIOBA;

— Becna INanosuh, nauennuk Ojiesberba 3a IMPOMET M KOHTPOIUCAILE
pobe CekTopa 3a BaHpe/iHE CHTYalHje Y MHHUCTAPCTBY YHYTpAllbHX MOCIIOBA;

— Jenena Jlpewanun, caMocTanHd caBeTHHK Yy Ogememy 3a
mehyHaposHe crnopazyMe W CIOJbHY TPrOBHHY KOHTPOJMCAHOM poOoM vy
MuHHCTapCTBY TProOBHHE, TYPHU3MA W TeIEKOMYHHKAIIK)a;

— nykoBHHK npod. ap Cphan Jlasuh, MuacTUTyT 32 €nuaeMHONOIH]Y
CexTopa 3a npeBeHTUBHY MeMIMHY BojHOMeMIMHCKe akaeMuje, YipaBa 3a BOJHO
31paBcTBO Y MuHHcTapeTBy 010paue:

— Tatjana Byphesuh Crenanuh, med Ozceka 3a mpaBhHe nocnose y
MuHHCTApCTBY HPOCBETE, HAYKE M TEXHOJIOLIKOT pa3Boja;

— Huxoma Pucruh, Cekrop 3a mehyHapojHy capajitby W €BpOIICKE
uHTerpauuje y MuHHCTapeTBY MOJLONPHBPE/IE, LIYMAPCTBA H BOIONPUBPEIE;

— uHenekrop Crnasuma Cumuh, med Ojicexa 3a 3eMIbHINITE, 3aLUTHTY O/
Oyke u Hejonusupajyher 3pauera y MHHHCTAPCTBY 3alITHTE )KUBOTHE CPe/INHE;

— Jlparan Mapueruh, camoctainau caBeTHMK y ['pynu 3a aHaimTHYKO
npahewe HMHCTPyMEHATa LApUHCKE M CHo/EHOTproBuHcke 3amtute CekTopa 3a
tapudeke nocnose y Ynpasu napuaa, Munucrapereo Gpuxancuja;

— 'bophuje  Byjuunh, pyxosogmnanm ['pyme 3a crpevaBambe
(¢uHaHcupama Tepopusma y YIIpaBH 3a clipedaBame lpamba HOBUA, MHHHCTApPCTBO
(unancuja;

—  Bumagumup Jawuh, nomohauk aupexropa Jupekropara 3a
paZMjallHoHy M HyKJIeapHy curypHoct u 6e36eanoct Cpouje;

— Munom Mnanenosuh, pyxoBoaunan, Cektopa 3a HyKJIeapHy
Oeszbeanoct y JasHom npeaysehy .Hykaeapuu o6jextu CpOuje™;

— Cpernana Huhuh, pyxosomunarn ['pyne 3a omoOpasaibe neToBa y
Jlupexropary LIHBHJIHOT Ba3/1yXOIJI0BCTBA:

— Jlparana Joanopuh, BHIIK CynepBH30p 3a nocebny kontpony llentpa
3a moceOHy koutpoay - AMJI Hapoaue Ganke CpOuje;

— ap Brnagumup Y aosuunh u3 Mucruryra 3a ¢pusuky:

— nornykoBuuk Jlejan Huxommh, Oncex 3a noapiiky paga Casera 3a
HauuonainHy Oeszbeanoct M bupoa 3a KoopauHauujy pajga cayxou Oe3dbenHocTH H
ananutnuke nocaose Kannenapuje Capera 3a HaupoHainy ©6e30eJHOCT W 3alITHTY
TajHUX 110/aTaKa;

— Bojun Munojesuh, caBetHuk Jaupektopa y besdeaHocHo-
HH(OPMATHBHO] areHIUjH;

— Munan Tkanain. B.h. anenanMoHH jaBHH TY)KHJall Y ANenaniHOHOM
jaBHoM Tyxwunamtey y Hosom Cany, PenyGinuko jaBHO TYKHIALITBO;



— Maja Kpnera, pykooaunaun Onebema 3a HCIOPYKE NHoJaraka y
ATeHIMjH 3a NPUBPETHE PErHCTPE.

4. YV pany HaumoHaiIHOr KOOPAMHALMOHOI Teja, 110 MO3MBY, MOIY
y4YeCTBOBATH MPEJCTABHHUIIN JPYTUX JIPKABHHX OpraHa, MelyHapoHUX opraHu3aliuja
U YIpYKeHa, y UMY [pyikama CTPYYHOr MHULbEHA WM ojroBapajyhux
nHdopmaija.

5. Pagu m3BpliaBama 3ajaraka w3 tauke 2. oe omiyke, Hauuonanno
KOOP/JIMHAIIHOHO TeJI0 MOXKe 00pa30oBaTH CTalHE M NMOBPEMEHE CTPYYHE THMOBE, Kao U
aHrakoBaTH NPeJICTaBHHKE JPYTHX JIPKaBHHX OpraHa M CTpPydibake M3 MOjeHHUX
o0nacTu.

6. HanuoHaIHO KOOPAMHALMOHO TeN0 IMOJHOCH JIBA MYyTad I'OAMIILE
u3BelTaj o paay Biaau.

7. CTpyuHe ¥ aJMHHHCTPATHBHO-TEXHHYKe nocioBe 3a Hauuonanno
KOOPJMHAIHOHO Tes1o 00aB/ba MHHHUCTAPCTBO CMOJBHHX MOCIOBA.

8. 3a pag y Hanuonaisom KOOPAHMHAIITHOHOM TECTY IMPEJCEIHHKY .
3aMEHHUKY MpeJICeIHNKA, WIAHOBHMA H 3aMEHHIIMMA YJIaHOBa HE NMpHITajla HAKHa/4a.

9. JlaHoM cTynama Ha CHary oBe OJUTlyKe mpecrtaje jaa Baxu Omiyka o
obpasoBamy Panne rpyne 3a npahemwe cnposohewa Haunonansor akunoHor miaxa 3a
npuMmeny Pesonyuuje 1540 Caeta Ge3beHocTH YjeMmseHHX HalMja O CIipevaBarby
LIMperba OpYKja 3a MACOBHO YHUILITABALE U CPEJCTaBa 3a IbHXOBO NpeHoluewe (2018-
2022) (,,Cinyx06eun rnacauk PC”, 6poj 92/20).

10. OBa ojutyKa cTyna Ha CHary oCMOor JiaHa oj jiaHa objaBibUBama y
.Cnyxbenom rnacauky Penybmike Cpouje™.

05 Bpoj: 02-10944/2021
Y Beorpany, 2. aeuemdpa 2021. rogune
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Peny6nuka Cpbuja ITCTIITYT SA (DEHSHRY
MHUHHUCTAPCTBO INIPOCBETE,
HAYKE U TEXHOJIOIIKOI PA3BOJA
KomucHja 3a cTHUAb€ HAYYHHX 3Balba

bpoj: 660-01-00006/460 Q’»O/ PYe /}
27.04.2018. rogune
Beorpan

npPuMmEHO:  § §
Pap.jean. 6poj Apx.wugppa

Ha ocnoBy unana 22. cras 2. unana 70. ctaB 5. 3akoHa O HAyYHOMCTPaKHUBAYKO]
nenatHoctH ("Cnyxbenu rnacuuk Peny6auke Cpbuje”, 6poj 110/05, 50/06 — ucnpaska, 18/10 u
112/15), unana 3. ct. 1. u 3. u unana 40. [lpaBuiHMKa O MOCTYNKY, HAYMHY BPEAHOBaMkbA M
KBAHTHTAaTUBHOM HCKasHBarmby Hay4YHOMCTPaXHBAUYKMX pesynrara uctpaxuaya ("CnyxOenu
rnacHuk Peny6nuke Cpbuje", 6poj 24/16, 21/17 n 38/17) u 3axTeBa Koju je MoaHEO

Huciuwiayia 3a ¢pusuxy y Beozpady
Komucuja 3a cTHlame HayyHHX 3Balba Ha CeHMLIM op)kaHoj 26.04.2018. roause, goHena je

OJIYKY
O CTHLAIY HAYYHOT 3BAIHA

Ap Mapuja Muwpoeuh /lankynoe
CTHYC HAYYHO 3Bamke
Buwu nayunu capaonux

y ofnacTi IPUPOAHO-MaTEMAaTHYKUX HAyKa - (PU3MKa
O b PA3J OXZEHBE

Huciuuiayiu 3a ¢pusuxy 'y beozpady

yTBpaKo je npeaior 6poj 986/1 on 18.07.2017. roaune Ha cennnum Hayuynor Beha UncTuTyTa M
noaHeo 3axtreB Komucuju 3a crHuame HaydyHHX 3Bamba Opoj 1003/1 ox 20.07.2017. roauue 3a
JIOHOIIEHE OJUTYKE O MCITYHEHOCTH YCIIOBa 3a CTHLIAE HAy4YHOT 3Baa Buwu nay4nu capaonux.

Komucuja 3a cTvLiame HaydyHHX 3Bama je MO MPETXOAHO NMPHUOAB/LEHOM MO3UTHBHOM
MHULbEY MaruuHor HayyHor onbopa 3a (pU3HMKYy Ha ceaHMLM oapxkaHoj 26.04.2018. roauue
pasmarpala 3axTeB M YTBpPJHJIA Jla HMMEHOBaHa UCIymasa ycjoBe u3 unaHa 70. cras 5. 3akoHa o
Hay4yHoMcTpaxusaukoj aenatHoctH ("Cayxbenn rnacuuk Peny6auke Cp6uje", 6poj 110/05, 50/06
— ucnpaska,18/10 u 112/15), unana 3. cr. 1. u 3. n unana 40. [IpaBunHuka 0 MOCTYNKY, HAYMHY
BPEJIHOBaba M KBAHTHTATUBHOM MCKa3MBaly HAYYHOMCTPaXXMBAUKUX pe3yiraTa HCTpakuBaua
("Cnyx0enu rnacauk Peny6nuke Cpbuje", 6poj 24/16, 21/17 v 38/17) 3a cTuLame HayqdHOT 3Bamba
Buwiu nayunu capadnux, na je oany4unia Kao y uspeiuu oBe OTyKe.

JloHowemeM OBE OJITyKe MMEHOBAaHa CTHYE CBa MpaBa KOja joj HAa OCHOBY K€ MO 3aKOHY
npunaznajy.

Oanyky J0OCTaBMTH TMOJHOCHOLy 3axTeBa, HMEHOBAHOj M apXuBW MuHHMCTapcTBa
npocBeTe, HayKe U TEXHOJOWKOr pa3Boja y beorpany.
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HAY4YHH CABETHHK



