MATH662: LO9 Least squares, normal equations, pseudo-inverse

Overview

e Least squares:
— normal equations

— pseudo-inverse



| east-squares theorem

Theorem. Given A€ C"™"*" be C™ m >n, v € C" minimizes the norm of the residual

r=b—Ax iffrLC(A), eg
A r=0ccA"Ax=A"b=Pb=Ax,
with P the orthogonal projector onto C'(A). The normal equation system
A*Ax=A*b

has M = A* A nonsingular iff rank(A)=n.



Pseduo-inverse

o Ifrank(A)=mn, thenz=(A*A)"' A*b= A" b s the solution of the least squares problem,
with AT =(A*A)~! A* the pseudo-inverse of A
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