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Def: Guen b eRM  and V £ @7
we Know that we ¢an write

bs byvre wih byeV ,eeVt
0 o opique  weg.

by s called the orthogonal projection of b on V.
p, : R —7@P
v (b)= by
is o Laear 1rmnsjorm*\‘fon,+\mg§om
Py (b= £ b
Jor  seme mmatrix £

Dees P hawe S{»_C’ump Qfoeqc‘\\‘zsz
((QCQ,QQ hw ol #2)

How do we Com?o‘h £ 7

éxQ,,.,PP,_ V= S?qn[[;_}> < QL V-L = SPQn([":])
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Note : i§ beV R (b)=5b
i§ b eVt f,(b)=79

Pea parties | F

)) Pz—
Pv (Pu (b)) = Py ( by)=
sz = bv = ?L: 2

§or o0 L in R" so P oF
2) V= cof(P) = Range ()

3) NoPeCP) =

&) ¢' = P

etoﬁ :

Giwn L3 ) in RD

yl
*r =Vt W, v, € V W, € V
§= Vat %y V, e V.  w, € Ut
= JV = VT\/
?3 = V) xw) NV, = VY, 5
TS = @T ¢ = v (vyawp)=Vly
= W 5 =V, 27T LYz

1 Ho.ro.éom ¢ T-? T,
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]o\' Oglc'hoas

?v RN ——> R D

Qf'i'hogona_e

NoLe(P) = v+
f=F"

b/

ob ¥ 3 e
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Th -5()‘)?05& A & O\.mx“ aad  reak/A)=n

Ten AT-A 'S invertibl .

A,A1 MQB nel @wen be sSquaye 50 Wwe <enapt
Ay A ) T bet ATA s inwetibh why?

Considar
Procf 3. : ATA e R™
we weaat Yo slow AVL (ATA)= .)575
Hen  renk (AT A)= N-nolikg(ATA) =
S0 AT A s mav’ti\pQg_ ,

Soeeox AT A y=©° Ha v ‘67 AT Aé O
S50 Ilhal\a: Q do A3 =67 o
y € Now (A ) . Sine kK (A)= n

-

nu“r*a(A‘)= nN-n= o So 4= 0O

2023-01-26 16:32:59 5/12 Lesson10 (5/12)



Let V £ ‘Z“) B b,.- LKO\ baxs Yo V
Leb A:.[b‘....\m"} Ac "

N has enk K

Ouc 300.9 : ﬁcné P s4 Sfb- by :‘yocof&b

we kno\,u jDV-'-' X‘,b,-&-)(ebe-ro-- v Xy b
A ¥y
50(‘ Somme S&QQV‘S X, X3 .« X e PQC X = [{
' X
+hen A;\( = by, . Hew do we 53/\-\ 's‘c ? "
lé— B orthonormel ('~<’- b;,T b._): o

50&' L* )’LT b, = J)
Ten b/ by = bl (x byt x by ttXkb) =X,
5o Fﬂm[ b Jbv - R

byT

)
‘é 9 ) no-} oc'“nonm mo&, »

AT by = AT A

Neote Tha t b= 5byr e -l-l,_,.e_éoq,,\
B(:T b = b(:T (bv'\-Q): b,:r b\/
So ATb = ATby = ATAK
bs Previous th ATA is iaweti bl
kﬁﬂr ﬁ)m' AT b = ;\<

LA-QA”A}"‘ AT b= A% = by

o)
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Lot ' s check Pz-’-'- £

A (ATA JAT AAT AN AT = A(ATAY'AT
- )
T

¢t =

(A(ATAY AT)T = A ((aTA))T AT
L AR AT = A(aTAY AT
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EXQMEQQ
Given V":xs Q\Qﬂf- in Rijiné e

( mateix °§ or-l-lpogw,g,e {re ackicn on V)

D Fiad baws Jor V [::.;] [Z]

Notica Yhet }his basis 5 orthonormal @ @ vectors
o it Yave ?ens’\-h 4 and are Pic wide o:‘l’bogonw?

2) Wete A= o ©
o 90

3) P= A(NAY'AT
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| 0 1 9 O | © 1 o o
o | L o [ © o | LO I O
0 0 o O
Eady becalire bays
= | o O was O(H\onotma.@
= o | : . % - ¥
O | =2 l‘é] ,_3]
O 0O O

Check 4hat f?-"- P P= f’T

Note that b= A ATb = [w °=J[°Tb]=

b

= U,Tb°0"" U{lb UZ.

v,z [:] 0, :.2-?] orthonormaef bads j~0r \V
o o

2023-01-26 16:32:59 9/12 Lesson10 (9/12)




Ofﬂtosono? projye ction on I;‘{)Q ] = 2x :

yeox l) Find o baws ;-}or \V
’l/a/\ b: ):7J &= [;_]

2 ns k]
D re [CPLY) =

l ]C’I Z] --'-[ , S0 for o.xe.m‘,en_

T)'uz Or'\'\nosona? ?fo'jec‘}‘on 03 [7] iS

PLe)- % [ 2]“][ '115]

we ¢couwld also uwrie

SR PO NS SR MR H ‘/5 e
TR

IRk

(ﬂbn) .‘)] ub1||
Note: Mol (p) = s?‘zﬂ([iD = Sgen (['J)l
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lr\ xu\q_rae the or{"nosono.e ?rodec‘h'on n J’th:Y b
Cina through  ocigia paraflel +5 b,

(\I= S?o.n(b,)) S

b = )’\T’b° b,
uLi_u‘

5 nbu=1  Pb=bler b
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Exo.mez:

(ovven P = [113 4!3]

Xy 23

s it ‘H-m. rmateix og QU Q(‘o‘sqc‘}wn 2
in hw "?Co‘)e.c‘\'wc“ ?2 P=p% VYes

Is & octlogemt T P = PT 2?2 o
Whare are we ?rer.c:]'lng 2 Y = co? (F) = 5(:.0([%])

How are wR froégchn.g 7 ln the directton

oé Noll (P ) = qun([-llj)

Note AJULL (P) ¥ Gl(P) , bot [;]’[_:,] rs a bass
dar RZ

- . 2
Ihen—}wm Qny b in @ Can be wilten s ¢
- { |
b = Q.[ ] T <, [
2 -

e () e NuBB(P)
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