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Problem 7.

1 n=100;
2 A=hilb(n);
3 R=30;
4

5 figure(1)
6 lowrank approx(A,R);
7

8 A=zeros(n,n);
9 gamma=0.1;

10 for i=1:n
11 for j=1:n
12 A(i,j)=exp(−gamma*abs(i−j)/n);
13 end
14 end
15 R=100;
16

17 figure(2)
18 lowrank approx(A,R);

1 function lowrank approx(A,R)
2

3 [U,S,V]=svd(A,'econ');
4 s=diag(S);
5

6 err greedy=zeros(R,1);
7 for r=1:R
8

9 Ur=U(:,1:r);
10 I=greedy(Ur);
11

12 Vr=V(:,1:r);
13 J=greedy(Vr);
14 Ar=A(:,J)/A(I,J)*A(I,:);
15 err greedy(r)=norm(A−Ar);
16 end
17 semilogy(1:R,err greedy)
18 hold on
19 semilogy(1:R,s(1:R))
20 legend("err","svdvals")
21 hold off
22 end

1 function I=greedy(U)
2 r=size(U,2);
3 I=[];
4 for k=1:r
5 [¬, imax]=max(abs(U(:,k)));
6 imax=imax(1);
7 I=[I;imax];
8 U=U−1/U(imax,k)*U(:,k)*U(imax,:);
9 end

10 end


