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Theorem 3.1.2.1. Obtaining least squares solutions by solving normal equations

=

The vector x € R" is a least squares solution (— Def. 3.1.1.1) of the linear system of equations
Ax =b, A € R"™" b € R™, if and only if it solves the normal equations (NEQ)
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Theorem 3.1.2.9. Kernel and range of AT A
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For A € R™" m > n, holds
(T) N(ATA) = N(A),
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Corollary 3.1.2.13. Uniqueness of least squares solutions

Ifm > nand N'(A) = {0}, then the linear system of equations Ax = b, A € R™" b € R™, has

a unique least squares solution (— 3.1.1.1)
x=(ATA)"'ATDp, (3.1.2.14)

that can be obtainead|by solving the normal equations (3.1.2.2).
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