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autocov.m

function r=autocov(data,s)
N=length(data);
r=0;
m=mean(data);
for i=1:N-s

r=r+(data(i)-m)*(data(i+s)-m);
end
r=1/(N-s)*r;
end
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LS_scalar.m

function [p,sigma,r]=LS_scalar(D)
y=D(:,1);
x=D(:,2);
p=1/(x'*x)*(x'*y);
y_M=p*x;
r=y-y_M;
m_r=mean(r);
sigma_r=var(r);
sigma=1/(x'*x)*sigma_r;

end
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LS_static.m

function [p,COV,r]=LS_static(D)

y=D(:,1);

X=D(:,2:end);

if rank(X)<min(size(X))

error('Error: matrix is rank deficient!')

end

p=inv(X'*X)*X'*y;

y_M=X*p;

r=y-y_M;

m_r=mean(r);

sigma_r=var(r);

COV=inv(X'*X)*sigma_r;

end
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gradient.m

function 
[p,Vp,p_hist,fun_hist,grad_hist,iter]=gradient(fun,p0,tol,step,
max_iter)

iter=0;

p=p0;

[Vp,dV]=feval(fun,p);

%     Vp=feval(grad,p); 

p_hist=p;

grad_hist=[];

fun_hist=[];
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gradient.m

...

while(max(abs(dV))>tol)&(iter<max_iter)

[Vp,dV]=feval(fun,p);

p=p-step*dV;

if feval(fun,p-0.5*step*dV)<feval(fun,p-2*step*dV)

step=0.5*step;

else

step=2*step;

end

p_hist=[p_hist;p];

fun_hist=[fun_hist;Vp];

grad_hist=[grad_hist;dV];

iter=iter+1;

end

...
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gradient.m

...

[Vp,dV]=feval(fun,p);

fun_hist=[fun_hist;Vp];

grad_hist=[grad_hist;dV];

end
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V.m

function [f,df]=V(a)

%y(k+1)=exp(-a)*y(k)-5*u(k)+e(k)

global y u;

N=length(y);

tmp=0;    

tmp2=0;

for k=2:N;

tmp=tmp+(y(k)-exp(-a)*y(k-1)+5*u(k-1))^2;  

tmp2=tmp2+2*(y(k)-exp(-a)*y(k-1)+5*u(k-1))*exp(-a)*y(k-1);

end

f=1/(2*(N-1))*tmp;

df=1/(2*(N-1))*tmp2;

end
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V2.m

function [f,df]=V2(P)

%y(k+1)=p1^2*0.1*y(k)+p2^2*0.2*y(k-1)+u(k)+e(k)

global y2 u2;

p1=P(1);

p2=P(2);

N=length(y2);

tmp=0;  

tmp2=[0 0];

...
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V2.m

...

for k=1:N-2;

tmp=tmp+(y2(k+2)-p1^2*0.1*y2(k+1)-p2^2*0.2*y2(k)-u2(k+1))^2;  

%gradients

dVp1=2*(y2(k+2)-p1^2*0.1*y2(k+1)-p2^2*0.2*y2(k)-u2(k+1))*(-
2*p1*0.1*y2(k+1));

dVp2=2*(y2(k+2)-p1^2*0.1*y2(k+1)-p2^2*0.2*y2(k)-u2(k+1))*(-
2*p2*0.2*y2(k));

tmp2=tmp2+[dVp1 dVp2];

end

f=1/(2*(N-2))*tmp;

df=1/(2*(N-2))*tmp2;

end
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