Mata 201 : Lineax Algebra
Week LO

’Toda%:
o Finish Chopter 4
o Short Chapten $: Exhremely, usefiul yrehrods.

”.3'. The Makiix of a Linear Troaunsformalion

Exomple: Consider +he lneor +ransformadion
Fr— P+ b
1. The standord basis for P, is B-= {1, X, xf-§
A. Write the inpur Pi)= atbx+ ext and the owkput TUFN) = Zex + Lo +b in +hre
doordinates 3.
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Pi0d=at+bx+ext ——> TFDY) = Zex + 22 +b
= Z
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The madrix R = oz z’j is adlled +he RB-madrix of the linear transfrmation T.
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Definidion: Lot T:V—2V be finear. Ler R be a bass for V. The mabrix (in slandarch coovdinaes )
corresponding do  the dranshormation

Lgo‘ro/.; R —s P
is called +he B-matrvx of T,

*‘éilﬂi\ld\m‘)'l“é; He R-mabix of T 9 Ao maatvix R such 4hat
R[#lg = [T 4

é)(l Given
1. T V—V T:R—=>P T(fY= ¢
B 333514—)()1«)() Xzi

Find the B-mabrix ofT

T =38 +24 - "
T is hww.

(03 FM& the S—Md“h'x o T Whll‘ R= {eas(x),sim(;c)f

(b) Ts T an isonaorphism ?




Definiliou: Suppose B amd B’ are dwo bases for Jhe n-diwn linear space V. Consider the
lineor Jrans bemation 1.3'043&' IR —> " wikin standarvd moadrix S. This is called {he
change of kasis warix from B’ 4o B and\ is depoted by Spiag,

L
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Exawple: Let V= spon fe¥,e*] <C” Let R- FeX e and B’z for
F’mo\ Sg’__»g.

+e¥, ZX—Z—Xi-



gions -
A cov\t\l‘
gy
[(:]:B VExe )33
Ng A A=5S RS> "The R- mabirx of T
S fF—— 1o 5 B=S"AS = "The ®R'- matrix of T

Lp
ﬂﬂz’ \ T 3 & makiix M such +aat

2 —> [_T(-F)]n/ A=M'RM
Them e say A is Similar 40 R
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éXOW\PLE,'. Let V= Span {e’(,e”"f clC? Let R-= ;gxl e""f and B’= {ex,*e—x‘ e-x_z-xi'
Ler D :V—>V be gonen by £ .
(&) Tind +he R-marrix A of D.
(b)Y Find +he B'-mabrix B of D



5.1: OrMoWl 'Proﬁec-lions awvd Orthonormal Rases

Delinition :
« U, eR* are perpedicalar or ordhogonal # 7.3 =3

o The ‘CM%W AV ois W =Jv.7. Sometinees, diis s writhen |7
]

o A veckor & is a und vecdor if Jidll= 1. [Sometines we wrire V=g V)

7
» The vectors Q—(-, »-~,E(},, w R* ave srthonormal if o 16)
o L, 5 O

CYMadll=2 V ¢ (norwal) &Ig_‘[ijflj

slandov basis

s

:X-F=0 V&'él/§

N . L 1 t'=é
(z) u:.-u-a = {o * vy ( ortho)
o The or‘l-b\o%oml complemant of V= span {u.,...,a“g is UVt = {xemrt
o U+ isa subspace

% o Vavt = {3;
o Adm (V) + Am(yt) = a

A

X = Pmﬁvfﬂu Prof ¥

Ocrhogonal Projection :

subspace L spamned by &
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ﬂCOYWS :

* Pythog: I3 +50 = 171+ ag1= 4 Ly
« Dproiu®A €171 > e 2
Yo

. Cauchy — Schwarz: |
- equalily <> X I Y

& n v -, = s’ ;\_;' a:
The o afo O hetween X and 9 6 =&s dyn [T > >

¢ Triongle Tnequality : N2+ 30 <120 + I3l

5.2 : The Gram - Schmidt Process and QR Faclorization.
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/ﬂ\& process

Given 4 nonzero, bineorly - mdependlont vectors Vi, - Vi, do

Wy =V, - proyg, (V) - prora, (U ) - proaz, (Uy)
By = -2
kL= - roa=. (v,
o & Proya; (Vi)

QQSQ“ s Or—ifhooapma\ yecdors {D)Jh,i

ﬂ& QR Fo"f‘u‘mo‘“ Old basis :

M=QR

MNormalize

/H\IM. set

7

W
= wg

e 33 = 0’0\ AQSI'S

o u = W Ldsl‘s

B=50, G

[¥1] ol
ﬂ\& = l,’u---.'/'u

R f New (thonorml 645,‘;)-_
e NP




’rheOfeM‘.

Suppose +hak M is an nxm madrix with linearly iuolepenclon+
eolumns v, , -, V- Then +here exists auw nxm matrix Q whose
golumns &, , ..., fu ove ordhonormml amck an upper +riongular motrix

R witn Posi-l-ive. d:‘au,kono\‘ ondries such Hhat

M=aR.
This repre sendation is Unigue.
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