?VQ) eclors

LECTURE 08

¥ Projectors 3
Def. A matux c IR
—i/of called o ?rDjCofW ;f fz= f

ANANAA

cdemp olent
In S'MJQ.

mXM

moy el
be 90°.

vudl (B)
Let v € romge (P)
Thew 2 X€ R" s.t, BPx=w
2By =R(EX)=P*x=Bx=¥v
I, dden wordo, onee Y € romge (B)
thom opplying P to ¥ does mol chomse U,
( " shodews remain ua shadows." )

aho,? V])\; GILRM’ f)K—PXz = 'mél_%(f)

; EX—%X)= X -

= ( ) =Px-Ex = 0//
ng_. Let P e lRmxm be a projca"‘"o'f‘.
Thew I-—P o feo &?rojeci‘m’
anmd L calleh the complementony
proje.c,f'w o P.
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LECTURE 08
Let's rﬂw;_«l& I-P &% « pryjetor,
(1-2) = (1-2)(2-P)

I-P-P+P*
I-P L

I1-Y v a 'pro‘je_d‘m’ onto nudl (B) !
Thw romge (I-F) = wull (E)
~wdd (I-B) = mmge(T)
ie., P o 1-P : really wwlmni'mﬂ!

(Provof) Take v € null (P),

m%.‘,-e.., ‘Ea\;‘wa-'- O .

Thew (l—i'lbl‘ = U—EV :E
l.e., U € ramge (1-P) becomre
Vv o» wiuHew ae o matiy-vectyr
pvont CL’E)U‘,

So, ™d(P) C romge(I-B) ~

On Tl\lhoﬂn-'/\,hmot) ( E')

To U € rmmge 1-T).
Thew , g"’;?( € R" s.t.

v~ = (I-P)%

Applj T +o both sicles:
Po=P(I-R)X
~B-B) X =0
ie. ¥ ewmll(R)

non
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LECTURE 08

So, romge(1-£) ¢ mdl (B) ~
Hewce we howe rwmge (I-P)= null (E)//
It's mow eory o prove the oThen.
stitement : il (1-2) = romge (P)
by wiiting P=1-F and vepest

Thae ol (I-2) 0 ll (B) =1 0.
e, rowmge (B)Nnwll(B)=1{0},

(Provf)  Toke oy B € ywdl (I-B) A null (P)
Then, (I-P)pr=0 & Po=0
& v =0 V4
Theae thesrema Cmply thal
“ A pr-o\jed'w Se.Pa/w.TeS IR~ vnto
o spaces |, i.e.,

R™ = romge (B)+ L (B)

In O:U».Ub WM’
Vy eR" 3 V| € romge (B),
aU‘zéwM.Cf), s.t.
v = V| +U\z
ok Thio d,e.wm-pos.‘h'a'n t;o/\%
for a %\WL W‘je.d('a*f P.

)
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LECTURE 08
Why?  Swppoar thio docompositim o
nib wmigre. Thew 3 ¥ €IR™, X0
ST. =i+ X) + (9~ X)
S romge(B) Sl (B)
Bul thee meome thaet
X € romge (B) & X € mdl (E)
le., X € rmge(R)n mudl (B)
=10},

> X=0. 4

&M@l& ng_m.\gle—
p=[! | ] erR™ p-F
I-P = [‘; 'l'] (1-2) = I-P

(B) = spom (|
,:“M'szfm = spwf»([’fl[)]:)

So, "= spo(La]) *+ spe([11)
T

X Thio o mdd o
(Z-B)x A or thogonal decowp.
vomge (B)

0 P x
vl ()
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LECTURE 08

« Ortl«.ojo-nali(? ' .

Def.- A prjedor L € IR =
_;F/souiok +o Jbe d?th,ojma,e ig_

range (P) L nuwll (E)
ANANANAA AT

Ex. Consider = [::?:] - IR
Thavs w tHe o*r'tkogmal projeo‘f"m’ ontfo
“Y-oxis" The c,ample.ww:f"w\g proj .
» odao wthojfho-ﬂ, c.e., erth.pny.

v

owto “Yy-axis omd

R = sm([il) ® spen([7])

Note : Do mdt c,o-nfw\.e, Mw%jmal
pnﬁed‘of P uwth o W@Jmaﬁ molrox !

Whet Rappems if P o a projecter
omd 0 on orthogonal mathiyx ?

=P Cpr; B7= 27 (orth.mat)
Q'E P2 =17P ?'P=1

2
-
A E=1//
Thw A P"°j60+°Yf W om ovtbwgmal
?m.)e‘j_w iﬁ& PT="? , ¢.e., Szmméﬁla'c, .
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LECTURE 08
(Proof) (E): Toke by € rawge (B),
"""'K WB‘Z € rwfl. (P)
Them xelR s, t o =Px.
S WY, = (f%)br -)\("_’ET

f f'ﬂ X Eﬁ.z %T@ =0.
ce., romge (P) L nll(P)

(=) (a ot more tovgh to show :—))
s.nu. romge (B)® ndl (E),
3 srthonormal 'wa (O0.N.B. ) of [R

{%l) ) %""‘}
Yom e(E)"SM{iu, -, %n8
Pl () = Stam 4 gy, o
Thew ? 5. {%- for ISjEn
\ © for ntisysm

Let @ =[§ = §m] € R
T f Q - Q F-Inxn IOnx(M-ﬂ)

? Q A O(m-n)s n| Ocm-n)x(m-»
. 2. A -
Mu,QLp\j @T from nﬁk’t coll this /\-

> E@@ ——@AQ T‘“"m
f Q QT ma‘tﬂ.‘f

-a’ PT=(@NG@") = (i)/\/\ag > 4

-
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