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Let's make sense of this visually. Consider the symmetric matrix A = l ] .

Transformation by A
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@) Computing the SVD By Hand

To conclude, we found X = UXVT by:

1. Computing XTX.

2. Finding the eigenvalues of XTX; their square roots are the singular values of X

o'i:\/xi

These singular values are placed in the diagonal of % in decreasing order.
3. For each eigenvalue );, finding an orthonormal eigenvector ¥; of XTX and
placing it in the 2th column of V.
4. Foreachi =1,2,...,7, finding 4; by solving
. | P
U; = fX’Ui
0
and placing it in the ith column of U.

5. Filling the rest of U with orthonormal vectors that form a basis for nullsp(X7T).

This is not the only possible sequence of steps to follow; for instance, once you find
the singular values 01, 09, ..., 0;, you can independently find orthonormal
eigenvectors of X7 X and X X7 and use them to form U and V. Just make sure
you place the u;'s and ¥;'s in the correct order, corresponding to the order of the

singular values in X.
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