A=[1 2; 0 1];
help eig
[v,d]=eig(A)
[u,s,v]=svd(A)
A=rand(100,3);
[u,s,v]=svd(A);
clear d ans; whos
[u,s,v]=svd(A,0);
whos
A(:,3)=A(:,1)-A(:,2);
svd(A)
A=rand(100,3);
pinvA1=inv(A'*A)*A';
norm(pinvA1-pinv(A))
norm(pinvA1-pinv(A),'fro')
[u,s,v]=svd(A,0);
pinvA2=v*inv(s)*u';
norm(pinvA2-pinv(A))
edit pinv
pinvA1*A
pinvA2*A
norm(pinvA1*A-eye(3))
norm(pinvA2*A-eye(3))
b=rand(100,1);
sol1=pinvA1*b;
sol2=pinvA2*b;
norm(sol1-sol2)
norm(A*sol1-b)
norm(A*sol1-b)/norm(b)
norm(A*sol2-b)
norm(A*sol1-A*sol2)
sol=regress(b,A);
norm(sol-sol1)
norm(sol-sol2)
% fitting a parabola:
N=100;
x=(1:N)'/N;
y=x.^2+x-1;
figure(1); plot(x,y,'.')
y=y+0.2*randn(N,1);
figure(2); plot(x,y,'.')
b=y;
A=ones(N,3);
A(:,1)=x.^2;
A(:,2)=x;
sol=regress(b,A);
y_sol=A*sol;
hold on; plot(x,y_sol,'.r')
% fitting lines by LS and OLS
N=100;
x=(1:N)'/N;
y=2*x-1;
x=x+0.2*randn(N,1);
y_orig=y;
y=y+0.2*randn(N,1);
close all
figure(1); plot(x,y,'.')
b=y;
A=ones(N,2);
A(:,1)=x;
sol=regress(b,A);
y_sol=A*sol;
hold on; plot(x,y_sol,'.r')
B=[x,y];
c = mean(B);
B = B -ones(N,1)*c;
[u,s,v]=svd(B);
v1=v(:,1);
for i=-1.5:.1:1.5
z=c'+i*v1;
plot(z(1),z(2),'.g')
end
plot(x,y_orig,'k.')
% projection of 10-dim data on top 3 principal components
clear; close all
N=1000;
A=zeros(N,10);
t = (1:1000)'/1000;
for i=1:10
A(:,i) = t.^i;
end
A(501:N,3)=t(501:N);
c=mean(A);
A=A-ones(N,1)*c;
[U,S,V]=svd(A);
An = A*V;
plot3(An(:,1),An(:,2),An(:,3),'.')
hold on; plot3(An(1:500,1),An(1:500,2),An(1:500,3),'r.')
figure; plot(An(:,1),An(:,2),'.')
hold on; plot(An(1:500,1),An(1:500,2),'r.')


