Gillespie simulations

1- model <- function(t, state, parms) {

Exercise 5.11

2+ with(as.list(c(state,parms)), { S - — R
3 dR <- b*R*(1 - R/K) - d*R - a*R*N —
4 dN <- a*R*N - delta*N 8 -
5 return(list(c(dR, dN)))
6+ 1) g -
/- }
8 p <- c(b=1.1, d=0.1, K=100, a=0.01, delta=0.25) z 3
9 s <- c(R=90,N=10)
10 plane(9,100,0,120,eps=-0.91);run(traject=TRUE) S
12 t <- 0; tmax <- 100; nrun <- 5 <
13 updates <- 1list(
14 birth=c(1,0), deathR=c(-1, @), kill=c(-1, 1), deathN=c(0,-1)) o
15 nsols <- list() , , . I I I
16 plane(0,100,0,120);run(traject=TRUE) 0 20 40 60 80 100
17
18 - for (1 in seq(nrun)){ - R
19 t <-0; dead <- FALSE; state <- s =7 o
20 nsol <- as.data.frame(t(c(time=0,state)))
21- while(t < tmax & !dead) { S -
22 rates <- with(as.list(c(state,p)),
23 c(max(@,b*R*(1 - R/K)), d*R, a*R*N, delta*N)) S -
24 summed <- cumsum(rates)
25 total <- summed|length(summed) ] z Q-
26 1f (total < le-12) {dead <- TRUE}
27 ~ else { -
28 u <- runif(l1,0,total) v
29 state <- state + updates|[which.max(u < summed) ]|
30 t <- t + rexp(1)/total & - <
31- } )
32 nsol[nrow(nsol)+1,] <- c(t,as.numeric(state)) © - | l ] ] 1 1
33~ }
34 lines(nsol$R,nsol$N,col=colors[i]) 0 20 40 o0 80 100
35 nsols[[1]] <- nsol R

36- H



