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Problem 5.

1 clear all

2 X=rand(2,2,2);

3 [A,B,Cl=als (X,3,1le—06);

4 norm(tenmat (X,1)—Axkhatri_rao(C,B)"', 'fro') S%tenmat from Exercise 6
5

6 nl=20;

7 n2=30;

8 n3=25;

9 R=10;

10 A=rand(nl,R);

11 B=rand(n2,R);

12 C=rand(n3,R);

13 X=matten (Axkhatri_rao(C,B)"',1, [nl,n2,n3]);
14 [A,B,C]l=als(X,R,1e—0);

15 norm(tenmat (X,1)—Axkhatri_rao(C,B)', 'fro")
1 %$inverse of tenmat — reshapes matrix back to tensor by a given mode
2 function Aten = matten (A,n,dims)

3 1f dims(n)#size(A,1)

4 error ("Dimensions mismatch.")

5 end

6 m = setdiff(l:length(dims),n);

7 1if prod(dims (m))#size (A, 2)

8 error ("Dimensions mismatch.")

9 end

10 Aten = reshape (A, [dims (n),dims (m)]);

11 Aten = ipermute (Aten, [n,m]);

12 end

1 function C=khatri_rao (A, B)

2 [m,n]=size(A);

3 [p,ql=size(B);

4 1if nzqg

5 error ("Dimension mismatch.")

6 end

7 C=zeros (mxp,n);

8 for i=1l:n

9 C(:,i)=kron(A(:,1),B(:,1));

10 end

11 end

1 function [A,B,C]l=als(X,R,tol)

2 [—,n2,n3]=size (X);

3 B=rand(n2,R);

4 C=rand(n3,R);

5 B=nrm(B);

6 res=1;

7 maxit=1000;

8 it=1;

9 while res>tol && it<maxit

10 C=nrm(C) ;

11 A=tenmat (X, 1) xkhatri_rao(C,B)/ ((C'xC) . (B'*B));
12 A=nrm(A) ;

13 B=tenmat (X, 2) xkhatri_rao(C,A)/ ((C"*C) .x (A'*A));
14 B=nrm(B) ;

15
16
17

C=tenmat (X, 3) xkhatri_rao (B,A)/ ((B'*B).x (A'"*A));
res=norm (tenmat (X, 1)—Axkhatri_rao(C,B)"', "fro'");
it=it+1;




18
19
20
21
22
23
24
25
26
27

end
end

function Anorm=nrm(A)

[m,n]=size (A);

Anorm=zeros (m,n) ;

for i=1:n
Anorm(:,i)=A(:,1i)./norm(A(:,1));

end

end




Problem 8.

function [C,Ul1,U2,U3]=hosvd(X,R,tol)

Xmat=tenmat (X, 1) ;

[U,S,~]=svd (Xmat) ;

if tol==
Ul=U(:,1:R);

else
K=find(diag(S)>tol);
Ul=U(:,K);

© 0 N o U A W N e

10 end

12 C=ttm(X,Ul',1);

13

14 Xmat=tenmat (X, 2);
15 [U,S,~]=svd(Xmat) ;

16 1f tol==

17 U2=U0(:,1:R);

18 else

19 K=find (diag (S)>tol);
20 U2=U(:,K);

21 end

22

23 C=ttm(C,U2',2);

24

25 Xmat=tenmat (X, 3);
26 [U,S,—]=svd (Xmat) ;

27 1f tol==

28 U3=U(:,1:R);

29 else

30 K=find (diag (S)>tol);
31 U3=U(:,K);

32 end

33

34 C=ttm(C,U3"',3);

35

36 end

1 function [X,Ul,U2,U3]=sthosvd(X,R,tol)
2 Xmat=tenmat (X, 1);

3 [U,S,n]=svd (Xmat) ;

4 1if tol==

5 Ul=0U(:,1:R);

6 else

7 K=find (diag (S)>tol);
8 Ul=U0(:,K);

9 end

o
o

X=ttm(X,U1',1);

=
[

Xmat=tenmat (X, 2) ;
[U,S,~]=svd (Xmat) ;

[
w

14 1f tol==

15 U2=U(:,1:R);

16 else

17 K=find (diag (S)>tol);
18 U2=U(:,K);

19 end

20

21

22 X=ttm(X,U2',2);




23

24 Xmat=tenmat (X, 3);

25 [U,S,]=svd (Xmat) ;

26 1f tol==

27 U3=U(:,1:R);

28 else

29 K=find(diag(S)>tol);
30 U3=U(:,K);

31 end

32

33 X=ttm(X,U3',63);

34 end

1 clear all

2 X=rand(6,6,6);

3 [C,Ul,U2,U3]=hosvd(X,6,0);
4 T=ttm(C,U1,1);

5 T=ttm(T,U2,2);

6 T=ttm(T,U3,3);

7

8 norm(X(:)—T(:))

9

10

11 [C,Ul1,U2,U3]=sthosvd(X,6,0);
12 T=ttm(C,Ul,1);

13 T=ttm(T,U2,2);

14 T=ttm(T,U3,3);

15 norm(X(:)—T(:))/norm(X(:))
16

17 £ = Q(x,y,z,9amma) 1./ ((x+y+z). gamma) ;
18 gamma=0.5;

19 n=50;

20 x=[0.1:0.1:n/107;

21 y=[0.1:0.1:n/107];

22 z=[0.1:0.1:n/107;

23 X=zeros(n,n,n);

24 for i=1l:n

25 for j=l:n

26 for k=1:n

27 X(i,J,k)=£(x(1),y(J),z(k),gamma) ;
28 end

29 end

30 end

31 [C,Ul1,U2,U3]=hosvd (X, 0,1e—8);
32 T=ttm(C,Ul1l,1);

33 T=ttm(T,U2,2);

34 T=ttm(T,U3,3);

35

36 norm(X(:)—T(:))

37

38

39 [C,Ul1,U2,U3]=sthosvd(X,0,1e—8);
40 T=ttm(C,Ul,1);

41 T=ttm(T,U02,2);

42 T=ttm(T,U3,3);

43 norm (X (:)=T(:))/norm(X(:))




