






clear,close all
p = 0.4; %% set the probability of "head" to an arbitrary number in
 [0,1]

% Simulation of a sample path for evolution of X_bar
N = 2000;    %% number of trials

S = zeros(1,N+1); %% initiate the number of successes vector
X_bar = zeros(1,N+1); %% initiate the success frequency vector
for n = 1 : N
    X_n = (rand(1) < p);   %% (just a way to) simulate a coint toss
    S(n+1) = S(n) + X_n;   %% update the number of success vector
    X_bar(n+1) = S(n+1)/n; %% update the success frequency vector

    % plot the results
    if mod(n,10) == 0
        figure(1)
        plot(1:n,X_bar(2:n+1)) %% plot the success frequency vs number
 of trials
        xlim([1,N])           %% set limits for x-axis
        ylim([0,1])
        xlabel({'n'},'FontSize',14);
        ylabel({'$(X_1+X_2+...+X_n)/n
$'},'Interpreter','latex','FontSize',14)
        grid on
        pause(.001)             %% pause so we can see the evolution
 of the output graph
    end
end
hold on
plot(1:N,p*ones(1,N),'r--') % plot the line for the actual p used
title({'A sample path of $\bar{X}
(n)$'},'Interpreter','latex','FontSize',14)
pause(2)

% Sample paths of X_bar for several different realizations
figure(2)
N = 2500;
for m = 1:25 % iterate for different realizations
    S = zeros(1,N+1); %% initiate the number of successes vector
    X_bar = zeros(1,N+1); %% initiate the success frequency vector
    for n = 1 : N
        X_n = (rand(1) < p);   %% (just a way to) simulate a coint
 toss
        S(n+1) = S(n) + X_n;   %% update the number of success vector
        X_bar(n+1) = S(n+1)/n; %% update the success frequency vector
    end
    % plot the results
    figure(2)
    plot(1:N,X_bar(2:end),'Color', rand(1,3)) %% plot the success
 frequency vs number of trials
    hold on
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    pause(0.025)
end
xlim([1,N])            %% set limits for x-axis
ylim([0,1])
xlabel({'n'},'FontSize',14);
ylabel({'$(X_1+X_2+...+X_n)/n$'},'Interpreter','latex','FontSize',14)
title({'Several Realizations for the Evolution of $\bar{X}
(n)$'},'Interpreter','latex','FontSize',14)
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