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#Program unary.R
n<-10 #number of objects
g<-2 #number of categories
T<-1000 #number of Monte Carlo steps
alpha<-rep(@,times=g) #vector of parameters
bn<-rep(@,times=g) #occupation vector
probd<-rep(@,times=g) #vector of destruction probabilities
probc<-rep(@,times=g) #vector of construction probabilities
#creation parameters (leading to symmetric Polya if all equal)
alpha<-rep(@.5,times=g)
sumalpha<-sum(alpha) #Polya parameter
#initial occupation vector
bn[1]<-10
A<-bn #vector of results
#Main cycle

» for (t in 1:T){

#destruction (an object is removed from an occupied
#category according to a hypergeometric probability)
probd<-bn/n

cumprobd<-cumsum(probd)

#pointer to category
indexsite<-min(which({cumprobd-runif(1))-0))
bn[indexsite]<-bn[indexsite]-1
probc<-(alpha+bn)/(sumalpha+n-1)
cumprobc<-cumsum(probc)

#pointer to category
indexsite<-min{which{(cumprobc-runif(1))=0))
bn[indexsite]<-bn[indexsite]+1

A=c(A,bn) #data update

-} # end for on t

A<-matrix(A,nrow=_T+1),ncol=g,byrow=TRUE)
#Frequencies
norm<-@
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f<-rep(c(@),times=(n+1))

for(j in 1:(n+1)){
fljl<-length(which(A==(j-1)))
norm<-norm+f[j]

ttend for on j

f<-f/norm

#comparison with theory (g=2 only)
fth<-rep(@,times=(n+l))
for(i in 1:(n+1)){
alphal<-alphalZ]
alpha@<-alphal1l)
fth(i]<-factorial(n)/(gamma(sumalpha+n)/gamma(sumalpha))*
+(gammaCalphal+i-1)/gammaCalphal))*(gammaCalpha®+n-1+1)/gammaCalpha®))/
+factorial(i-1)/factorial(n-i+1)
} #end for on 1
k<-c(@:n)
#Plot of results
dev.new()
plot(k, f,xlab="k",ylab=expression(pi(k)))
points(k,fth, type="p", pch=3)
legend("topright",legend=c("MC estimates","Polya distribution"),pch=c(1,3))

A<-matrix(A,nrow=T+1,ncol=g,byrow=TRUE)

t<-c(0:7T)

#Plot of the first column of A

dev.new( )

plot(t,A[,1],xlab="t",ylab="k",type="1",main="Time-evolution for alphal=alpha2=0.5")
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Time-evolution for alpha1=alpha2=0.5
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