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NEPINAHWH

To dtopo Tou mpooappolovtol KOAUTEPA 0TO BLOTIKO Kol oBLOTIKO Toug TieptBAaAAoV eival mLo
mbavo va emifuwoouv Kal va avomapaxBolv. MExpL onuepa, MEAETEG TIOU GUVSEOUV TN
cupmneplpopd pe TNV €€EALEN TOu yoviSlwpatog omavilouv. H eEeliktikn Bewpla malyviwv EGT
npoodEpel £va mMAAiclo yla tn olvSeon tNG CUUTEPLPOPAC TwV ATOUWY HE TNV £€EALEN TwvV
mMAnBuopwyv. H kUpla 16éa miow amod auth tn Bswplia, elval OTL Ta Atopa pe SLopOPETIKOUG
dALVOTUTIOUG QVTUTPOCWITEUOUYV SLOPOPETIKEG OTPATNYLKEG Ooov adopd TIG AAANAEMLSPACELG
METAEY ATOUWV TIOU CUHMETEXOUV Ot €va €€eAKTIKO Ttavidl. Autég ol aMnAemiSpdoelg
ennpedlouv TNV Mpocfacn o€ TPOdLUA Kal ouvtpodous. Autn n amoAafn petadpaletal o
SapBLVIKA APUOCTIKOTNTA OTNYV MANBUGCLLAKH YEVETIKA Kal KaBopilel Tov pubuo avamapaywyng
£VOC atopou. Juvnbwg, ota EEehktikd Mavidia EG peletwvtot SU0 oTPATNYIKES: N cuvepyacia
KOL O avTaywvIopoc. H ouvepyaoia emitpénet uPnAotepn amoAapr amd O,TL To ATOUO UITOPOUV
va emtuyouv pova Ttouc. QoTtooo, N TAcn va ovtaywvilovtal Toug AA\oUCg TIALKTEC Kal va
enwdelolvtal anod tn cupunepldopd Toug sival ouxva eAKUOTIKN yla TNV e€aoddlion mopwvy,
€161KA OTLG TIEPUTTWOELG OTIOU OL TOPOL €ival Tteploplopévol. OL TIPOCOUOLWTES EVOL ONUAVTLKOL



yla ™ peA€tn tng EGT kal tng enibpaocng tng otn Soun tTwv mMANBuopwy Kal tnv g¢EALEN Tou
yoviSlwpatog kabwg kablotouv duvatn tn cUVEECN TWV TAPAUETPWY KOL TWV ONMOTEAECUATWV.
MéxpL ONUeP, OL TIEPLOCOTEPOL ATO TOUG aAyopiBOUG yia HEAETEG MANBUCULAKAG YEVETIKAG
KAQvouv €va TIANBo¢ amAouoTeUpEVWY UToBéoswv. To  TMOPASEYHA, TO  EUPEWG
XPNOLUOTIOLOUEVO AOYLOULIKO mMs emUTpémnel tnv umodoun tou TAnBucopol, tov opdAoyo
ovaouviuaopd, al\d Sev UTIOBETEL Kaplla XwpLKn eTepoyEvela. ETol, 0 MANBuouog Bewpeital otL
{elL o€ €va LOOVIKO XWPO Omou OAa Ta HEAN evOG TANBUGLIOU EMLTPEMETAL VA LolpalovTal PE TV
16la Bavotnta pe omolodnmote péAOC Tou (Slou MANBuoUoU, xwpig aAnAenidpaon HeTaly
TouG. EmutAgov, n ocupnepldpopd evog atopou Sev oUVEEETAL UE TNV OPUOCTIKOTNTA Tou. MNa va
QVTIHETWTTLOTEL aUTo To {ATNUa, uAomotnoape To FEG évav TPOooUOLWTH XWPLKWY SeS0UEVWY
mou meptAapPavel éva poviédo aAAnAemiSpaong Bnpeutwy UMO TNV OKOTILA TNG EEEAIKTIKAC
Oewpeiag MNayviwv.

To FEG eivat 6&wabéowpo w¢ Aoylopko oavolktol  kwdika (GPL  V3.0) oto
https://github.com/aggelosk/game.
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“A Forward Spatial Simulator on Evolutionary Game Theory”

ABSTRACT

Individuals best adapted to their biotic and abiotic environments are more likely to survive and
reproduce. Until today, studies that link behavior with the genome evolution are sparse.


https://github.com/aggelosk/game

A framework to link behavior of individuals to the evolution of populations is the evolutionary
game theory (EGT). The main idea behind this theory is that individuals with different phenotypes
represent different strategies regarding interactions between individuals participating in an
evolutionary game. These interactions affect access to food supplies and mates. This received
payoff is translated to fitness in population genetics, and determines the reproduction rate of an
individual. EGT games are commonly presented as matrix games, which have guided the research
on social dilemmas. Usually two strategies are studied: cooperation (synergy) and competition.
Cooperation enables higher payoff than individuals could achieve on their own. However, the
tendency to antagonize the other players and benefit from their behavior is often appealing to
secure resources, especially in the cases when resources are limited. Simulators are important
for studying EGT and its effect on the structure of populations and genome evolution as they make
associations between parameters and outcomes possible. To date, most of the algorithms for
population genetics studies make a multitude of simplifying assumptions. For example, the
widely-used software ms allows for population substructure, homologous recombination, but it
does not assume any spatial heterogeneity. Thus, the population is assumed to live in an ideal
space where all members of a deme are allowed to mate with the same probability with any
member of the same deme and without otherwise interacting with each other. Furthermore, the
behavior of an individual has not been linked to its fitness value. To tackle this issue, we
implemented FEG, a forward-in-time spatial simulator featuring a predator interaction model
under the concept of EGT. FEG is available as an open source software (GPL V3.0), which can be
obtained from https://github.com/aggelosk/game.



https://github.com/aggelosk/game

