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projection Formula Let Tamsui be an orthonormal
basis of a subspace V Then
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Goram Schmidt QR
We like orthogonal sets
How to make a set of vectors orthogonal

Procedure Gram Schmidt
Let 4 rn be a basis of a subspace V

c u v
2 us ra Yifuin
3 u vs Tifa u Y u uz prog of us onto
i Spaakaig
Iman un Tiffin III u Y a ua i

Then u un is an orthogonal basis of V and
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So throw out vi continue
we still get an orthogonal basis
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Upshot if f GILA run G S without first
producing a basis

Solve for vi's in terms of ui's
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Matrix Forms
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QR Decomposition
Let A be an mxn matrix with full column rank
then A QR
where
Q is an mxn matrix whose columns from an
orthonormal basis for Colla
R is upper 1 with positive diagonal entries

To compute Q R let Eu un be the cab of A
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Analogous to hit decomposition

A LU A Q R
T 9

steps to Echelon orthonormal steps toget
get to form basis to 0in basis
echelonform

why Makes least squares faster A QR
Least squares soln of Ax b
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R is upper A solve for 5 using
back substitution Isn flops if A is nxn

not using
the algorithm

NB Can compute A _QR in Fa flops for nxnA
Slower than A LU En flops


