Projedion. with Based

LECTURE 09
8 ?wje&m with an Orthonermad Boais

In gemerad, for o projectoy PemrR™™
dim (ramge(B)) = n < m
So,A,Qz.T'S define the wmdlux
Q:=[g - fn] € R™*"
sipafiies the redued form of Q
whore 14, §nJ forms an O0.N.B.

vonge (P) a0 o~ the
:—%-ﬂ»a ?aheu-iowo Theovesm . il

Thew, P=Q Q" (=QAQT )

w The preutons
i

Recall Yy € lR"’:, 2y e R™ (resicud)
st. yv=w+ ;(‘éaﬂ)v‘
T |, 2
H%&,‘l’ko.mappl‘nﬁ Y —> Z:T(f;g{r)v =™

W am ov'tkogmaz pmjec)tf"“b onto romge (é)

1 n m 1
NT
- N Q n
~ 19 .|e v "

N A
o M>m , Y-SV s'neQe 1

© 2025 Professor N. Saito 1 University of California, Davis



LECTURE 09

Note: The complementony porof. to
o orth. proj. B =é\62%io :'Jiﬁa,o
om orth. 19?03'.
? AAT .
"*_’e‘:a_- I-P=1-@@ <o oko
WM%‘C/.//
Mao w5 the foblanng ppeciad cast;
The romk-ome orth . prej. with
o wmit vector € € R™
Pg:= 887 e RT
S o speucd romk 1 matiox
Its myle_mfcwa pro] . vo

L

% romk m-1 orth. ).

~ §'x)F= 38" x

1 (7x)

(

For o genenad vectey & € R™ wiH,

&*0, ll@\l\-‘\’-ij the orth. proj.
onto spam i@l becomes

YN _ - aaT
?9\ PPN = J?-L&_ I ] K
why? Set §= &/l thew of's eoayto sha.)y/

© 2025 Professor N. Saito 2 University of California, Davis



LECTURE 09
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