SVD and Least Squares

e Consider the least squares problem

min [[Az — b,

where A € R™*™ and m > n.

e Let the singular value decomposition of A be given by
A=U [ > 0 ] VT
e The vector x given by

zzn::leol 0 ] UT (0.1)

is a solution to the least squares problem.
¢ Observe the facts
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o Tt follows ||Az — b||2 = || [ ] 13 = 1221 — 13 + [|ea]|3-

o ||Az — b|| is minimized if and only if z; = ¥ 1¢.

> Note that 25 can be arbitrary.
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“ ] and define 7 := V1.
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e If T is another least square solution, then [|Z||y < ||Z||2.
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o For any other least squares solution 7, the corresponding Z must
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be of the form l X ]
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o Observe [|z[13 = [|Uz]5 = (12113 = I call3+ 225 = [ = 11215



