xk=[100,98,60,98,80,75,95,88,75,98,96,60,99,99];
T = length (xk);
dt =1.00; %intervalo de tiempo
tk=(1:T)*dt;
plot (tk,xk,'-o','markersize',4,'markerfacecolor','r')
grid on
xlabel ('t(mouth)')
ylabel ('Disponibility  (%)')
title ('aneasthetic machine maintenance')
format bank
T = 14;
i = 3;
sum (cos (2*pi*i*(1:T) / T))
sum (sin (2*pi*i*(1:T) / T))
i = 0;
sum (cos (2*pi*i*(1:T) / T))
sum (sin (2*pi*i*(1:T) / T))
i = T;
sum (cos (2*pi*i*(1:T) / T))
sum (sin (2*pi*i*(1:T) / T))

format bank
T = 14;
i = 3; 
j = 5;
sum (cos (2*pi*i*(1:T) / T).* cos (2*pi*j*(1:T) / T))
sum (cos (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))
sum (sin (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))
i = 5; j = 5;
sum (cos (2*pi*i*(1:T) / T).* cos (2*pi*j*(1:T) / T))
sum (cos (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))
sum (sin (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))
i = 0; 
j = 0;
sum (cos (2*pi*i*(1:T) / T).* cos (2*pi*j*(1:T) / T))
sum (cos (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))
sum (sin (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))
i = T/2;
j = T/2;
sum (cos (2*pi*i*(1:T) / T).* cos (2*pi*j*(1:T) / T))
sum (cos (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))
sum (sin (2*pi*i*(1:T) / T).* sin (2*pi*j*(1:T) / T))

a0 = sum (xk) / T;
a = zeros (1, T/2);
b = zeros (1, T/2);
W = 1 :  T;

for i = 1 : ((T/2) -1)
    a(i) = sum (((xk.*cos(2*pi*i*W / T))*2) / T);
    b(i) = sum (((xk.*sin(2*pi*i*W / T))*2) / T);
end

a(T/2)= sum ((xk.*cos(pi*W)) / T);

figure

subplot (2,2,1)
stem (a);
xlabel ('Harmonic')
ylabel ('a(i)')
 
subplot (2,2,2)
stem (b);
xlabel ('Harmonic')
ylabel ('b(i)')
 
subplot(2,2,3:4) %resultante
t = (0:0.01:13); %años
x = zeros (1, length(t));
w0 = (2*pi / (T*dt));
x = a0;

for i = 1 : (T/2)
    x = x + (a(i) * cos (i*w0*t)) + (b(i) * sin (i*w0*t));
end

hold on

plot (t, x, 'b')
plot (tk, xk, 'bo', 'markersize', 3, 'markerfacecolor', 'b')

hold off
grid on
xlabel ('t')
ylabel ('x')
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