============================================================

EXACT SOLUTION

unction eksakt_solution
% This function plots the exact solution of the ODE:
% dXt = Xt*(1-Xt*Xt) dt
global x0;
% Use four different start values
start_values = [2 0.2 -0.2 -2];
% Set the plot interval
tspan = [0 5];
% Set hold on so that the sloutions are al plotted in the same figure.
hold on
% Plot the trajectories using the Matlab routine fplot
for n=1:4
 x0 = start_values(n);
 fplot(@solv, tspan)
end
end
%-----------------------------------
function xt = solv(t)
% This function implements the exact solution as a Matlab function
global x0;
xt = sign(x0)*exp(t)*(x0^(-2)+exp(2*t)-1)^(-0.5);
end
NUMERICAL SDE

function random
% Program to numerically solve the SDE:
% dXt = Xt*(1-Xt*Xt)dt + sigma*dWt
global n sigma;
% Set sigma (the variation)
sigma = 0.5;
% Set time step
dt = 0.1;
% Set start time and end time
t=0.0;
t_slut = 500/dt;
% Initialize process
y1 = 0.0;
% Open file to store data
fid = fopen('myoutput.dat','w');
% Integrate the SDE numerically
for n=1:t_slut
    y2=ynext(y1, dt);
    % Write data to file
    fprintf(fid,'%g   %g\n',t,y1);    
    y1=y2;
    t=t+dt;
end
% Close file
fclose(fid);
% Read file and plot data
data = dlmread('myoutput.dat');
plot(data(:,1),data(:,2),'r')
end
%---------------------
function y = ynext(x, dt)
% This function implements the Euler-Maruyame approximation of the SDE:
% dXt = Xt*(1-Xt*Xt)dt + sigma*dWt
global n sigma;
% Initialize (seed) the random number generator
if n == 1
  % Use a different seed each time it is run
  seed = sum(100*clock);
  % Use the same seed each time
  % seed = 10;
  randn('state', seed);
end
% Draw a normally distributed number with mean 0 and variance dt.
w=randn*sqrt(dt);
% Compute the next value of the stochastic process (Euler-Maruyama scheme)
y = x(1)+x(1)*(1-x(1)^2)*dt+sigma*w;
end
========================================================
EULER VERSUS MILSTEIN

function random
dt = 0.1;
t=0.0;
t_slut = 500/dt;
y1 = [2 2];
%wd = pwd;
%file = [wd '\myoutput.dat'];
fid = fopen('myoutput.dat','w');
for n=1:t_slut
    y2=ynext(y1, dt);
%    plot(t,y1(1),'b',t,y1(2),'r')
    fprintf(fid,'%g   %g    %g\n',t,y1(1),y1(2));    
    y1=y2;
    t=t+dt;
end
fclose(fid);
data = dlmread('myoutput.dat');
plot(data(:,1),data(:,2),'b',data(:,1),data(:,3),'r')
end
%---------------------
function y = ynext(x, dt)
w=randn*sqrt(dt);
y = [x(1)+x(1)*(1-x(1)^2)*dt+0.5*sqrt(1+x(1)^2)*w
     x(2)+x(2)*(1-x(2)^2)*dt+0.5*sqrt(1+x(2)^2)*w + 0.5*0.5*sqrt(1+x(2)^2)*(0.5*x(2)/(sqrt(1+x(2)^2)))*(w^2-dt)];
end
