
% The results of the simulation are stored on matrix T.
% T(k,j,r) is the time until shift of realization r, for  n = j*12, and alpha = (j-1)/50. 
 
clear;
clc;
 
% Parameters of the model:
 
a = 0.01; b = 2; c = 1; d = 6; e = 200;
 
epsilon = 0.3665; omega   = pi;
 
xA = -1.268381098514741;
xB =  0.5265616172625899;
xC =  4.4918194812521515;

xCorte = 4;
 
% Simulation parameters:
 
dt = 1/500; % Time differential.
R = 1000;   % Number of realizations.
 
K = 51; 
ALPHA = linspace(0,1,K); % Values for Alpha.
N     = [12 24 36];      % Values for n.

% Simulation:
 
for r = 1:R % Iterate over realizations.
    for j = 1:3 % Iterate over the values of n
        n = N(j);
        
        % Initializing matrices:
        G  = zeros(n,1);
        X  = zeros(n,1); % X(i) = position of individual i in the landscape.
        dX = zeros(n,1); % Change in his position.
 
        for k = 1:K % Iterate over values of alpha.
            
            alpha = ALPHA(k);
            t = 1;
            X = repmat(xA,[n 1]); % Initially, all individuals are on position xA.
            
            while 1
                
                V = a*(-X.*(X+b).*(X-c).*(X-d) + e); % V(i) = height of individual i on the landscape. 
                f = -0.04*(-xC + X).*(-xB + X).*(-xA + X); % f(i) = V'(i).
                 
                for i = 1:n
                    G(i)  = sum((V-V(i)).*(X-X(i)))/(n-1);
                    dX(i) = ((1-alpha)*f(i) + alpha*omega*G(i))*dt + epsilon*sqrt(dt)*randn(1);
                end;
                
                X = X + dX;
                Z = mean(X >= xCorte);
                
                % Display progress:
                if mod(t*dt,1) == 0
                    disp(sprintf('r = %d  n = %d  alpha = %1.2f  t = %d  Z =%1.2f',r,n,alpha,t*dt,Z));
                end;
                
                if Z >=0.9 
                    break;
                end;
                t = t+1;
            end;
            T(k,j,r) = t*dt;
        end;
    end;
end;


