Lecture 21

Wednesday, February 26, 2020

An @pﬂc‘mﬁm of innes product i o Jefihe, prajectcons Lt V be an

imned I)roatu.(/f space.
YOﬂz_tm‘h’lm :

o Two vechvs w and v are sacd b be perpendicaler (ov o/ﬂwaomé) to
each ey (donoted btg u_l.v') if (w,r)=0.

. Lt WEV aud B be a {'u.L:(mce_ U’F V. Then u S sacd b Le
pe/()avxd(cular (or 0('&\050/\&0 te B (lenoted 45 ulB) o u s /)e//)a«l(“cu/ar
o every vectrr in E.

Thes depinitmn 15 quile natural, We ko prom
w 3eo/vw}v0 that a vedwr i caild 1o be /:e7euo(?ca(e/
ﬁ b a p(ﬂM d & ft/pmalt‘cula/ tv every veda
2 on the p[.me,. The h{/m'éim we Jjust gave i a
gawrweim’rrm of thes c:ch/:t'. One pow cam talk
dbrit o vedir beng oAlugoral B o slpea, wol judt o 2D-plare.

Ty ?D—{)ecme/lrﬁ( e can talb abpdt orﬁxoﬁarml yro‘]edam sf 4 vectr
o {/(Qm. We cun ﬁer\crdite thx dea  as M(mos.

" ’“7% i
i ; Vedw v € caid o be the of([\ogoml ﬂrg‘cdm\
o 4 C,(D W om ;u(ar,aaa. = <:}' frow fo[(m:‘l«ﬂ cond i,

c are Satufied
() v EE,
@) u-v L E,

The qucszo\rL how 7§ haw to conpute the prof edipn of w om E.
Tn other words, given w and E, we waut by colve fo Ve v CE
fch fhat wev LE. We acknmledse a ahot(,fc(‘lég', i pmdrm@%
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To clwo((_ c‘( a Veoh/f' 'S 'ner,ﬂ.ehdcc“lav '{b env J("\j /4, vedp«* Ch @ Ve dvf
9,;4.&, . A Vzdv space [\a,c il«{[hille,b Mquj Vectors .f Howenr) we. [n { act
‘”JU need o check 4 the vedw & /)nlp@dfcdar b 2very el in a fasix,
The P,“uwfu.j/ theorenn  exslain oo idea.

Tlvcofe,m‘,

Lek V be an mner podact | T be a sdipie op V) ad «cV,
[t ®>£vllup(,,,w} be a ﬂzwoﬁ@_. Than w L E c}f’ and 001{7
‘} (A.L’V‘L for AL k=2, n,

Wlug 8 Hhe frue ? The Hheorem sags “if and m(j ' S Thare are dwo
d’a}en«.mt"( to check .

(«)  Suppste u LE. oo Thet WLy {Ma% b=12. n.
(b) Supore. w L for J tlz,,n . Show that w LE.

Zaf(f‘ () ¢ 7w‘l~e easy ! ZLC‘VLFC L.,_LE, t has ® ke /)er/enol(‘cco/e/%
ereny vechwr on B Sk W v, 0wl VedwT in E, has by ba
prpadicelar to ¢ath of thou
Rart (b) e mfefe;huj b prove. We have
w Ly ksl n.
We wadk by shaw w LE, That 5 b doo
w v ¥ &L
Let wEE. Wo wad o oo wle Thal o b show (uo)= 0O,
Becamse W vpocyy form a basis of E, v is a Amor condinetom of
these \reffo“;, We cay wite
V= quwt GOt -t al,
,fuf (me  G4.C, ., G CF. Thar,
(vl = (u gu+ Gt toin)
= (‘M 9”1) t (wavdt. .. ¢ (M)Cn”")

Tl Glan) bt Slam) = O
— e ————
0 9] O
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Thuy kw)l=0 . ﬂ-'— ‘d\,ecrfew\ 5 poves, B
We refuwrn Ti\L 6[ua7’7m e a.:ba( ar/ie/: Jlven & vechy uf(/
and 2 mL(pa.ce_ Ecl, haw do we f{ud’ Fhe. prajectinm o« ot E7
Let Hux mfuhm bo v €EE. We can wnik v-ac a /i«eqr comdinztron
Of WV ooy U
L= qut qut-t+ ab.
We waut & solwe for ¢ oy G F such the w-v-_L E.
The caditrmn wu-vl B boils Aoon to fa coditin
(u-vy, v,) = (u-lr, v) = ... = (uv,0,)=0,
The fot teny  ic e{wf fo
(<= u) = (wu) = (3 )
= («&J - @vz-t---f C«l’n/”‘:)
= ("‘/"7)- G (Vi) — alvy, pJ) == G, 6"%1 ”7]'
Gre tha .(‘&{)/ofa( b e 2em , we ﬁ-d’ =1 chwhm

G CVI(Vl) *CL(UL-ﬂ»‘,) t.--+ ¢, (’JMU() = (qlﬂt),
- —_—— ——— ~ —
known oo bvayn Kuonou

(mz[alﬂ, ‘t’L\L -6744.47le CV-‘I}( Db):(_) aﬁ"e}' wW( amw quq{“fo'k

a (w0 te®un) t--16 (hav) = («8,)
—~ A —_—

And 0 on. Wy evu‘f%[g 4l & [i nees Sg;faw: of n efuafam; and

N wu‘(.l«oumf~

I,( K i ov)fi/»ogond, i-¢ any bwo vzdw I $ are /)@r/ew&’cda o
each oﬂ«w, tlaw T ft’/tf 4@_4‘#1‘0»1 gecomq
GO, v) = (o).
TL\.L Seeond —Ciuzﬁm &omw

CL(VLIU() = ((,(‘Ub),
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Ad & on. Tu 'ﬂwI afe, ﬁ\z fjf/?’%« Lew fh‘w‘d & s‘o/ve‘

D%m[ﬁm: A ot of veclws {vi v, ..U} 5 said 6 b orﬂ\agom/ g
oy fuwo veclwes tn thic sof” are perpendicilar t ead obus 1f/-_(.1/>< Lot
Gy HL, if the st o5 orH»ojovml and  Moyll=llvl = .. = flv,ll = | Fhen
it caid fo be ortbonornid.

Frome owr aualﬂn} aiwe_, q‘ E ('La.s an off/wgoml ba.,(g Jg;{b‘“v;..., V.Af(
'H\U/u tlw prqfoot"o;f (»LC—\/CW E_ s ﬁ/‘«/e»\ A}

- CL(/U“I) (u.lh) (’-(,Dn)
"= w = —Nt —— Ve +..-4 Vy.
e ol oY Iol>

Note thet tha porwlq, Y hue zml,j d By aw 0/’{'21,%{/\4_[ basss.
fmhw’ FO( cfnvehena er-l\e‘ /)rodivu-.-,l’ﬂ} " {hré("’d % /)f%‘g “€.

TLL. Mfdrm Fro(/‘iv y2a} Y Azubfu {"2\2_ pna‘w‘:m qf vedwr U on ﬁ)nu
v‘cchr S-‘Pa.ce_ S‘mm\w[ La {v“...,'v“k.

Ev: Ld a EV ad weV. what 1 e prajectine of VeChr e om tle
b that cmfuing a !

The O o5 the vechw fpace ¢panned

La ﬂ\.l, VQC“O‘/ a, T+ ZLQS L‘ffff :ﬂ-"- {Q}.
This ¢ an erthogmel becis ama of
Containg oy ome ehenent. Thu,

(‘(f‘")
= ¢ = —Z
v= [U{M Tl
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