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Prjection P = Z58 = %1“—1 &= L“%uf b ”%” =§kd = 4(9%)

Wen Q. AyHER | the subspace is the whoe vector space B awd Q=Q
=-gb=q'k  Qx=k = x=d'b

which is the exoct solution to Qx=b ,and the prjection of b is itself,ie, P

Therefore |, b= q(g'b)++ + Gr(% b)
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Given n | T vectors Q> Qn, we wwt to find

n orthonormal vectors 3 G with the Some span.
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Given L.I. vectors QGO we con use the Grom- Schmidt process

construct, vectors % % .

A, 9 oe in the same subspace .

: ad AA ond Q,% ore in the some subspace

O, 0 and A LA A ad 4, %, & oe inothe same subspace
R Therehre , we on hawe
o =9 &) G
0o = (g 2) 9 +(Q"0%) &
Do = (97 00) G + (g Bs) Qe + (%' %) G
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& % 0] =[% % %]| 0 on Fu| = A= QR
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In %enem} , From independent. vectors Qv On  the  Grom - Schiidt  process
onstrtcts Qe Gn s

A=Q R = [a-@]=[2-%R = QA=G'AR=IR=R (upper-trianglar)
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Po= A= o - (3T 0)Q © G= (@@ +Ikl%E . 4 =]k

Bo= Aslloe= 0o - (aT0) % - (T ®) % > fo=(AT®)%+ (™G + |A%
SRS TN

Note :

Therefore , the dingonal elements of R ore
aa=lAll, o %=kl %% =|A|
SR s Upper - Tric\nqulc.xr with positive dm%om\\

=> R is invertible (n nonzero pivots)
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The least squares solution to Ax=b is X wtisfying

AAX=AL = @ERERZ=WR'L = RABRX=K&b = RRx=RAL
= RYRRX=E®'Fdk »RX=Qb  x=R'a’b

(con be solved by back SL\bS‘tiTlAtTOY\




