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Lotka-Volterva

axi =xizp9pexj+v(dt+dEe3
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t o determine whether

resident spp. coexist.NIFFFFENOficiiEFNFFEEEEEEEEEEE usetheHotPaneraiteroinof linear equations &
linear programming
[s.etal. 2011, Hening ONguyen 2018]
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Coexistence -a probabity measureMldx) s.t.

·u((0,0)Y) = 1

· for YE2'(M) and Xiloo forall i
t

lim. (4(x(1))d1 =(x(x)u(dx)+F with prob. one

Coexistence criteria imply
· Fir(xim(dx) < +o

·0 =2jaijj-ri-zr,mppeolm
i.e. I are a son of a system of linear equs



dxi =xizp9fIpPoxYdt+dEe3
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EVOLUTIONARY STABLE STRATEGY
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resident community playing p, meandensities i
mutant ofspecies playing g, densityy

dxi =xiz,p9(fj(pox + aiig(y)dt + dEe3

dy =y[-,qlq(t)/p'oxY+ aig-y)dt + dE3
invasion rate

((p,q) =2=1qt(p8xY- 20m =,qqMdm
Theorem dilpig) <0=)

IP[(jmx y(t) =071 as you to



p is a coevolutionarily stable strategy
(coESS)
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Characterization of coEss

mean regional growth rate M, =2, pet"(prox's
covariance

EIt EII covit
EmpMEmIt

regional environmental EmpME(1)
variance

vi =21pcOri

proposition (-con = Mi-vi in occupiedi

e-to cor > Mi-veinunoccupied
at COESS



Sef-CON-MiTVein occupiesthere
Mi =zpet"1p8x(Vi = 2=1pcOr:

IMPLICATIONS

· local stochasticgrowth rates to-or
typically not equal among occupied
· either only one patch occupied

Of

all patches are sinks i.e. t-toso


