




% Exercise 7

clear all
n = 10;
x = [0.1:0.1:n/10];
y = [0.1:0.1:n/10];
z = [0.1:0.1:n/10];
f = @(x,y,z,gamma) 1/((x+y+z).^gamma);
gamma = 1;
X = zeros(n,n,n);
for i = 1:n
    for j = 1:n
        for k = 1:n
            X(i,j,k) = f(x(i), y(j), z(k), gamma);
        end
    end
end

X1 = tenmat(X,1);
X2 = tenmat(X,2);
X3 = tenmat(X,3);
[U, S1, V] = svd(X1);
[U, S2, V] = svd(X2);
[U, S3, V] = svd(X3);
plot(1:n, diag(S1));
hold on;
plot(1:n, diag(S2));
plot(1:n, diag(S3));
legend("svd(X1)","svd(X2)","svd(X3)")
hold off

%n#mode matricization
function Xn = tenmat(X, n)
    N = ndims(X);
    sz = size(X);
    m = setdiff(1:N, n);
    X = permute(X,[n m]);
    Xn = reshape(X, sz(n), prod(sz(m)));
end

%n#mode multiplication
function Y = ttm(X, A, n)
    Y = tenmat(X, n);
    Y = A * Y;
    sz = size(X);
    sz2 = [size(A,1), sz(1:(n-1)), sz((n+1):end)];
    Y = reshape(Y, sz2);
    perm = [2:n, 1, (n+1):length(sz)];
    Y = permute(Y, perm);
end
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