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SVD and Least Squares

� Consider the least squares problem

min
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where A � Rm�n and m � n�

� Let the singular value decomposition of A be given by
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is a solution to the least squares problem�

� Observe the facts
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� It follows kAx� bk�
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� kAx� bk is minimized if and only if z� � ���c��

� Note that z� can be arbitrary�
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� If x is another least square solution
 then k�xk� � kxk��

� For any other least squares solution x
 the corresponding z must

be of the form
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