O

Lecrvae [9: Evcupean Geommy ¢ ORTHoGonALITY

CW’prI oﬁ Ollfhﬂu ana/ Oﬂéh In R (4 V) A( deéﬂp/
in ferme 01{ ‘”\1 det ~pro dwe 1[ veohw
De{'y \_;.W = VTW T VW, +VLWL+"' f'vnv\/n 'be‘ V,Wé'”zn

Then //V//:\lv +V VR =JVv.y define,

the length of v. If vwe—/? and bt
V and W are  Non2zen nun A an; b(w

Vad W isr dented L (v,w) and ic de/me/ﬁ;
| S TAL
Z vw) = 5™ (35 )

IT?n paored w.l'l\%uabm COV\(CmLoF Vcd-or
\en'sy\«\ and Mtoh dc/'lnq € uclidean Spaq R

Note alro, d(Pa)= |l Q-Pll gves the
olicfhma Fom P +o Q_

Tl\e fo/mulm above are rc«ronwﬂ( for éu/%
a.lg«cbru'c M\J zeomc‘f//'c r‘ea,ron,g

XU = | l |Xa |

= x +xl +K3
= X X
= X'X.




£ aveHy Scuwrrz INEGUAL(TY 7 Law o= loypes @

/P/XB‘A Qg(jy If vre vechor nofahia
=) _ \ R Ahen A =||Al| ic nice
& (Physics, A=AR)

E1 = (8-R)-(3-A) = B-B-2A- B+ AA

)
(low of (osiher)

[77\”/ A8 = lAll)&/ w0
Thi; meant we an ple H- B -_-(aj'/(_i'_é:__)
. URIUB//

/ﬂ‘\.W/ Sine /COJ'B[f/ ﬁr q,(,(p woe

fad  |RB| = | IALIBI O] < [UA ) 18)]= IR))6)
WY V- wl < VIl A ol vweR” ]

Ve('y L S = {V,’ Vz,..., V. } C._"?n and -
A Vé =0 oo i;f/(}' then S is an

0"’“\0?}0!\01 3‘—_1_/_{’, IF each vechvr 1 S’

Iou I;,n?n\ ony then S s 0‘/1‘000”"‘*/. o
ig(w\/wltnf‘g, S 0"17\000//”‘/ 24 V,-o \/a — 8{}. :{0 i{%
We fay v Lw whrever vow = O, Such vedhy

are ga,’d fo be or'#wamp&

@{9.,9;,.../ e,,} har 9;09’-=&}- the sfandad bagy

e o.—ﬁ\onormd_




J vecbrr hove ves Niw  propertres, wse
(S)';f\oag:;ore rﬁwq‘ when Z”r‘ ,Vo,-., ‘/,,] l.; Qfﬂwﬂ'd/mv( @

()an} ﬁr /f?n ’ﬂ\m [X}t, = ()(-V., X°Vz, ., X Vn)
wnd (83" = [p)7. Lety prove it ogain. L7 impoctnt
)

771'7 If @= {v, e, .., V, [ i _an orthonormd
barisr for " then X =2 (xVv; )V, hene

[x]y = (X: Vi, Xe Voo, XoVa) = (6%,
Tndsd, (67" = ()7 )

o

Prock s Suppesr Ve V) =8"} fe 120 55N,

et X @R" Ahen Sacr g=1tV,., Vo[ is besiy

we knew X = z C:V; for Jemu  Conrtanty G oln,
t=i

X+ Vg = (: G V:)°Va‘

1=t
)
- p C.’ V; L va'

"S:C:g.}'

1=t

s n X=XV
i=) .

Then ta/cu/th/ , -
[V, X1 AN \Y;
[x], =
% T ax v

n

|

\
"

x =(g)' =L@}"x

s ' T _l
x| o] GF) s LT
fl;la'ﬂua.énc,{
heldr V){G//Z y,

&

>
—




Mo (X905 =130+ 490°

| 7
Lﬂ"/uf x,9eR" wh xo9=oJ ©

E.r-'-f-(:: Suppou X, % 5//’2” w% X9 =0
llx+vllz=(><+‘9/'(><""~")
= XX+ X Y+YXT+ DD

= |Ix*+ “'9'1

.C'_'L'_/é‘_'.? Lf S {X;,Xz .y xk3 | S
orﬂ\oawwe pet ﬂwm

I %A Xt ot Xl o2 WK1 0Kl e 4 11X f)?

Pf»‘ by melu chon P cloiin of 15 COraNA/Q
15 J‘/uu. hr K =1,2 by 7= f vppste  4rue A,
Sema ﬂ' and r%v 013 4+, e &t e Xy ) Xier = X *Xout "X )Sﬁ

=0+ +o
X, +- 4 X; +Xa“l[=|lx +ot Xy \l +ll)< ll =0,
= NKICH = 4 UGl I Xl by Jrdeter
Thes 1ha Cor.//m7 Aollows 07 lholuc/fm//

| 'ﬂs/ If @=1V,. ,V..} i« an orthonormd busy
for 10" und X = ZC V. dhen

Ixu® = ¢t eete—e 6= N Xl

Pok: potia ViV -——8,}- = (c,-v,-).(c,-v.,' =GG &
/nIMI {C V,/ Cs Vz, ,(r, Vn! f( crﬂugon..( ao\dro
\Ixu = oV’ + IIC Vill 4 -4 16 V)

- \c\ e f,cn, s GVl =1 JV/” 16
=G e, —"[x]e“




How To CcreAte ORTHoGowA. SETS ©)

'fhl/t It a me.#\ul o tal a LI sobset b/ Co’vmn V(cfuf/
and re/:(au ('t with an or#\oamn—[ Sobret whope Span ozi«e/
tha  Same subpau  ar Grven svbut,

L _ ’
W = span (S) [_G:S.A. W= span(S’)
\ s EI S‘arﬁ\o"m\n‘(

The Geam Schmidt Algerithn (GSA) is +his method. It5 bases
on -Fprmu/u .ﬁ‘emmlna‘ 'ﬁmm #fu Vtﬁfﬂf P"ffﬁﬂbﬂ

De{‘y Let v, W € R" then Pra}v(wl = ("‘j:)‘/

and  Orth, (w) = w- Proév (w). (v#0 aim

€ v=1(,2,3,4 , w=(o,1,3 0)
WV = 0+4+2+9+0 ] and V'V = |+ Y4Y+9+16 = 3¢

i \ [ 22 32 YY
Pfo;v (w) = (‘5'\6")('12/ 3, "l) = (}-‘o., o, Yo,

Orth, (W) =w- Proalvlw): (".l-'— L 32 -y

0 y% , Yo, 3o

yov tan check Pfojv lw/‘ arMVlW/ =0 and
P"’jv (w) + Orn;th/ = wW. Smu V / P(OJ'V(W/
we lnewim s v L 0(#.,, (w)
{Vi= (1,239, i=lo,30 ) V=V, W =0#, 0
span { Vi, V3 = Span {V,° K]
B oot —
LT Or’”’\(racf\b(

R&markt IT( we went? To creedi an Or#tonormw/ o
we can o ore moce JStep and normaliie The vectors

S/ = {V,"V,'} by div;’dﬁ\é by UIV,ll and //Vzl//)

‘n




