LINEAR ALGEBFRFA — WEEK &
Repeal Ue moliow gl e neclr pace e
4 ocaber patucl D il mce motalire <é&,v>
fov Mo Qcalavr product of bwo veckor.

Ortogonac vectors  Vectors U4, U, ..., U, are
orthogonal (f  <Ujui> =0 forall t#4.

Bramm - SchmiA¢ Ortogonaliaation

Let Ug Uy, ...u, @be //'nedk/ﬂ ihdependent 11 a
Then there ace uniguely Aeberminst  orthogom|
vectore vy, v, .. Vi Such that

V1 = L{,,

Vz_ = “z - 44 ‘/’

Vi = Uy - b Vi~ b, v,

Vk_ = ue' C( (/' . c& VZ- - - C”‘_' Vk—’ .

Cvyve,.. v.7 = -
/Ty ,Ll- L,%"lall"-/”(']

for all (e {42 k)

?roo_ﬁ-; 33 ‘nduction, Suppose we have

orthogonal v, v, . v. Then

Vie, = /”fﬂ Ay vy~ Az, Ay
Saalar  progyct wity vy Gives
0 = <Vc'f1, V4> - <M,‘," vy > — Ay <v, V‘>‘{(z<vz,ﬁ,> -

Ay = Sdig b2 0
Lvy, vi>




@

S;’m,'lar(a we compate A, ... d..

Eyample : [ PR3 apply  Cramm - Schmpte
orCogonelizetion on yectors

U, = (1,40), u;,:-—(f,%O), uy= (41, 2)

Orthonorma & basis 1'n Y

- K bﬁs('_g CU{,H;I.,./ “h)
Such that <y, Ue> = O for CEg

41 fori=g"

Theorem et « = (4, 4y, ..ty ) b= an orthonormaf
besis vn U. Then

(1) the coomdinates of a vector u n the besi
o« are

-
(w)y = (<w,u,>, <u,uz>,---, <44,u,,>>

(2) the scalar product of vectors u ano v
'n the coordimebes of & s

</ﬂ, V> = y{é-;fkv,%;*“ *xw-ﬂ-;

SRR ( @ ) - Ty
+

n"

Nota tion  For complex numbe: 2=a+(b, 4,bell?/
the cvng'uqqée humbeyr s z=a-(b.




®—

'{' Z IS \‘ealt then 2 =2

Orthogonal complement V+ 6o a rector
cubgpace V e U s the vector subspace

={uedy : (rveV) <uv>=0¢

T'heoremﬁ Yot U be a vector gpace wa'th
a ecalar produck , V< U vector subspace,

I hen

Ww=VvVevrt
w hich QCCOVO[["?’ Go deﬂlhl‘érbn mea ns
(1) Vue U JvelV IwelVt U=vew
®» Va vt = (o}

The condition (1) and (2) are egaivelent ¢o

the condi&ion

® Vyed JlveV Jlwevt U=vew

(The cymbol F{ means : , there s Just one ’9

= Exam;o/& Ih RY we have a sabspace
= 4 xe RT axc byot c¥y toxy =OFf

Where/ (&, ,&,c, o) # (G490) Compute
an orthogonal complement Of V'




&

Oréhogona & projection. of the space U
inte @ Subspace V s +the ma pping-
P:U—=V such tha&k {for every uel

y = Py + (M-—Pu)
whevre Pu eV and u- Py « IVt

So having Adecompo si'Eion
Uy=vew, vel, well
bhen Pu = .

[t (s alinear ma .

Computation of Orthogonal proge ction

let V= Cuaguy.,u.l = U. Then we Joot
tor FPu n the Lorm
Pu = aur Ut + Gy,
Ahd we waunt
u- Pu e V*+ e, u-Pu L u, 4., .. u,

So we get a sgstem of k equabions fov
Uhkhown s Qg @oy--) A

e~
(“-‘ za(‘“(, U '> — O
‘ . (=1 d
which s

N
Z 4[4“’1" lﬂd> o= < U, ”0> FOV' J.:/IIQI e k. |
V=1 |




O,
Lxaemple  Com pou te orthogonal /arogéoz‘:/'an
of the vector un-= (1. 23,4,5) in R inko
&he subspace

V o= L(3 3,2 143), (Si249,-11)]

Iheovem4 Properties of- orthogona & [omaﬂ.c'cétbn

et P : U=V be an or(:ogona.é pmd}gctfon
‘nto a subspace V. Then Py (s the 0"/{1’

vector Wwith the Pwloerbg/
ha-Pul = ey {Hu-vil  vel

Proo £ -

meld, veV

u=vi== Ua=-Py +Pu-o || = LU= t (Pu-v), («-Pi)lhes)
e v+ eV

= U=Pu u-Fu> +l-Pu, Pu-vD> 1 < Pu=v, U-P>¢Pyny P>
=0 =0 ]

= u=Pul® e Pl 2 llu=Pulf
[he eqruaa//'tg occyrs J}l‘ﬁ Fer v="Fu,




