#19.june 2006, 1D diffusion /advection equation, leapfrog scheme 

(e.g. powerpoint slide on the homepage of the lecture)

#Constants

L.X<-50        #width of lattice

L.T<-50         #length of time

delta.x <- 1    #space step

delta.t <- 0.1   #time step

D<-1             #Diffusion coefficent (kappa on the slide)

v<--0.5             #advection speed (u on the slide)

N.x<-L.X/delta.x + 2   #number of space boxes + 2 boundary boxes

N.t<-L.T/delta.t       #number of time boxes

u<-matrix(0,N.t,N.x)   #grid (C on the slide)

u.temp<-rep(0,N.x)     #temporary vector which stores the state of of one timestep

start<-1

u[1,N.x/2]<-start          #Set the starting and boundary condition, here one value in the middle

u[2,N.x/2]<-start          #Because we look one timestep back with the leapfrog scheme, we have to use two timesteps/"rows" of inital conditions

u.temp[1]=-0.5
# boundary condition

for (n in 2:(N.t-1))

{


for (j in 2:(N.x-1))


{



u.temp[j]<-u[n-1,j]  - v*delta.t/delta.x*(u[n,j+1]-u[n,j-1])   + D*delta.t/(delta.x^2)*(u[n-1,j+1]-2*u[n-1,j]+u[n-1,j-1]) 


}


u[n+1,]<-u.temp  

}


filled.contour((1:N.t)*delta.t,(1:N.x)*delta.x,u,color.palette=gray.colors,xlab="time",ylab="space",levels=levels)

#filled.contour((1:N.t)*delta.t,(1:N.x)*delta.x,u,color.palette=rainbow,xlab="time",ylab="space",levels=levels)

zlim<-range(u, finite=TRUE)

nlevels<-20

levels<-pretty(zlim, nlevels)+0.1

levels<-(1:20)/20-0.5

contour((1:N.t)*delta.t,(1:N.x)*delta.x,u,xlab="time",ylab="space",levels=levels)

#plot(u[,N.x/2],type="b")

