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clear all
n=100;
x=zeros(n);
for i=1:n
    x(i)=i/10;
end
A=zeros(n,n);
for i=1:n
    for j=1:n
        A(i,j)=1./(x(i)+x(j));
    end
end
B=zeros(n,n);
for i=1:n
    for j=1:n
        B(i,j)=1./((x(i)+x(j))^0.5);
    end
end

rA=rank(A)
rB=rank(B)
[Ua,Sa,Va]=svd(A,'econ');
[Ub,Sb,Vb]=svd(B,'econ');
Ua=Ua(:,1:rA);
Sa=Sa(1:rA,1:rA);
Va=Va(:,1:rA);
Ub=Ub(:,1:rB);
Sb=Sb(1:rB,1:rB);
Vb=Vb(:,1:rB);
C=A+B;
r=rank(C)
k=r+0;
Omega=randn(n,k);
Ya=Ua*(repmat(diag(Sa),1,k).*(Va'*Omega));
Yb=Ub*(repmat(diag(Sb),1,k).*(Vb'*Omega));
Yc=Ya+Yb;
[Q,R]=qr(Yc,0);
Ba=Q'*Ua*(repmat(diag(Sa),1,n).*Va');
Bb=Q'*Ub*(repmat(diag(Sb),1,n).*Vb');
B=Ba+Bb;
[U,S,V]=svd(B,'econ');
U=Q*U(:,1:r);
S=S(1:r,1:r);
V=V(:,1:r);
norm(C-U*S*V')
sv=svds(C,r+1);
sv(end)
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