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TOPIC2 TheQRfactorization

Recall DEFINITION
Asetofvectorsformanorthonormalbasisifthevectorsaremutuallyorthogonal
andhaveunitlength

ExampleThetwovectorsbelowformanorthogonalbasisforasubspaceWObtainan
orthonormalbasisforw

rif iii f a Est ii fair
QRFactorizationusesthisconcept

QRFactorization

Theorem
AnyMXUmatrixAwithhimanyindependentcolumnshastheQRfacwizat.io

AQR
where
Q is inxn itscolumnsareanorthonormalbasisforAdA
Ris nxn Uppertriangularwithpositiveentriesonitsdiagonal

NotesonQRFactorization
wearenotconsideringthecasewhenAhaslineallydependentcolumns
QcanbeobtainedusingtheGramSchmidtprocess
ToobtainRweuseR 0A because

A QK
QTA QQR
ATA R OTQ I

ThelengthofthefthcolumnofRisequaltothelengthofthegthcomma4A

ExampleConstructtheQRdecompositionforA

ThecolumnsofQformanorthonormalbasis1WCorA butthecolumnsofAarealreadyorthogonal
aftheywerenotwecoulduseGramSchmidt
ConstructQbydividingeachcolumnbyItsownlength

Nextweconstructr

Q

r ata ftp Ea I Fifa



EffppuffeeAisthemath below

a foo

ThecolumnsofAanindependentsoAhastheQRFactorization
A QR

where Qef findR

R QTA

ti oil toil


