Lecture 13

Wednesday, February 5, 2020

Last time,, we J@med VA (i ant c«l.:,mce, of a Vecly space with pe;/eo%
b oo Lrear Mmap. Consider a Lnear nacp F V=V, A sbipee W
of Vg capl 4o be invariant wnder f L §(W) c .
A rpecial’_ iMvariaact fquoace G4 V ¢ Known 2z the Ligenspace .
let AEF, which s the bae freld of V. The et
E, = 1vEV: f(wi=dv]
Comstity of A vedws i\ that gt scald !»7 a {aa(w of A wolen

opplymg £

Ex : fhow that E, &
- () & su,(af(mc(, 0{ \//
(bl wvartant wder [
The prog of (4) follos frome the ctadaid prceduce @ to cleck ¢ £
€ e cuL(pma, oﬁ \// /crww-'g Tﬁ.dL [{- 5 a(f% a fcoLﬂd‘Q]‘,’ V/ we ané]
need fo chek 3 propedic
) O €&
l) E',\ o olosd wndey a};&‘ém
3) E, & coged wnder sealing
bow tv cheok ) 7 Let v 0 € By e wad to shoos Viw €F
Pecame v, wEV, we have
f(v) = A,
U= dw.
To show that viw €6, we need to show [(vtw)= deotw).
We e
LHS = L) +L(w) (becosse £ bnear)
= Ar t Aw (bocauge » w & E,)
= Alvew)
= RHS.
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Tkug, we hare proved L) I/UL.%’ € 1) e ! Natrce that ,('(0).: 0=.0.
’le,g, 0 EE, ,Eropm'g 3) can bhe proven in the Sime. mannor at f/qoer'lg 2).

CB) Hw to ghow that B g inuvanand e ;f7
let » EB, . We show fhat flo) €L,

V V

ﬂ £

7

£t w= ). To s hat wEPB,, we need to ghao £ =
Becms(. v € E) , we L\avc f(")’/\v Tv dher warals w = A\~
Wwe have

fWl= fOwv) = 2 f(lf) = dw
W['\l()L is what e wanted ® show. )

For most A By e7wJ to 163, tle trivial vechs cpace. There are
ome vy specal velues ) such that Ey {03, Thote ualnes are
called aguvalues P4 ﬁ Iy A & an .a‘jem/aj% af /4 tlen E, s
colled Lifenipac c.,rrqg.swl.mj fo A A nomiew Jewap,,? By o
CW(L,A o Ltgel/\lfuﬁm/ Cm’fa;ponﬂ(mg tr A

Tn a{iw words, o -c,v,]euw,a@w 0{ 16 wﬁ&ffa«v&v\g b A s a veder
that gelc cealed Paofor A aﬂf)@mj $

@/\

An emncedie of [ & wit rotaled by p, ol ; seaded . Tn E,, ewesy vedw
s caled by focker 2.
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/leZ n(ﬂ';ion of &5@:«_\/‘@114{, m«g( —a}ewwdw; c:(,’ a (tneaf W 5 a
%a\erdi%ahm of the nitom o ego\wc[w Gind €igenvechs g 4 matrix,
whid we a(fuj.a leaned . Liness Alooha. T. The commectm betwees
t'lw.m s o (/oaij.

ligx A € Mum (F) thow the djenvaluq awf U@eavcdw qF A arc
euq,{’l«y ’(L‘, ecaf,a,v«[,w M 0’3«»\%,}” oﬁ ’51\4 ,Q(kecw May J};R"—»l&"
given 'ng Q(’V‘) = hr,

WLQ s6 | L 1 & au Q[jzv\m(% (/ﬁ A tha. e ic fome v O el
thet B -21)v=0. Thx i equivdat % Av- DI 0= 0, 0r smﬂé
Avz A T, Ll =2y This meaw v € B and v£0. The A x
an (,cgav\wiwc of . One can aso show that the wowwre « frue

an {,Cjovuml% /,F ,F 1 a—lﬁo o uj@l«val% of A.

Mpre. gwe,mu,fa, We oo tle qfoa(.ruma?
[,4—"@‘ Vo U be a Dineay naap. let B Lo a bass c;f YV, and A-;[G[ZB
bo the matax that represeds Joon bass B Then the effenvalues of
are u\z same.  af dm &’36&1/%!%5 q{’ A ad vie versa.

How do we see thg 7 Leb JEF be an —Ujemfa{% af J Xg Hhe Je,{mc“(f‘m«
Ligenvalies, we have By £ LY. This means there & a noctro
vedw v 6V sudh that
f(,v—) = v
Let us tate the Coprdivede of both sides n Basr 3B
0]y = Lavl
We Knpw that
LS = [y = [l by = Alvlg,
RS = Doy = Al
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Hzn(x,, we oé‘l‘aﬂ\ an e/{m‘f(w

/‘\'fﬂd—s = 2 fﬂ‘g. (¥)
Note that (\lf-]ﬁ + O bocawse v30. Frm (¥), we realize that &17,,3
€ an ccgevx\rcd‘w q A ad A s the CO(fLyJO"\J(g yen valw . We bave
dowed Hat a Q‘jev\\féitm_ of ,F o an p.rj{»\v«(w. 2 A The copnrverse
ton be Shown 9fm04r13: an egovxle o A T al an 2igenim o Py

e kave/ {Zoum( a amnuhvn éd‘ww f‘zse, «ec’ae,nw,_fuef "7? F cml b‘&g_
ehonvaue; of th mdne that rprsaddc £ they are the same.
How about the Lxgenspate EA 6—#4 and  te ecqengpac ’E\'; o—f
Az Lg]% 7 What 15 the relation botween thom ! wWeo  know that

By = LvEV. po) -t

B = ixeR": fn=dn}  (Hem n=demV)
From () | we hare

é\; = ££1’]$ . € EA}
Tn other wovds, B, & the sof of all B coidmates (n fascc TB)
of ‘C’A{aﬁcwvcofurs d p

T ohservetam givee us method o find the b‘gzhva,lm and

&Cgcrwufws o:c ,F L’g FCV\A(’P\?_ fl\b a‘ze)xv«'l% qy\J o‘jev\vu/ws ot 6'/\4-
mabrie A= Cﬁg. The procdu.m, i as ]lla((ow:.

) Grvew « {Tuud‘fm f‘, V-V, frr a bascs N f V' and
,}CM( the weabrin L;]'B, Call ot A

2) Find the egewslue A's and the arrpodung egeaspaan
E; 72 A We bww how b L thic wm Linees Algebre T

3) Pw each »c%w\/‘blkc A, pnd a bags of E.

4) T covet thes bases to o bases o B .
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‘;i__zvf Le/’t ;; M‘Lx.u 02»>——) N‘Lx:/ (2) ée, a f&‘he.a,( MAI’ jnrem Lg
a b d -b
/F( l(/ 6{]) B -C a ] ’
Find ﬁv, efémvaiue,( and the axrupmicg ef(janypm ‘*«ID/ ,F

Fr a sludacd bask c;( MML(K)

£ {[ [27]3

E’ L C} 4
Ne have

0 121+
- e[ - [ 5]-=

?05&)’-9(;0 o]); ODJZ_E_‘

[0 - o

s f(152) - 1321~ @

les, 'tl% matcin  that rq'rcswi: F in basis B i

l \ \ \
({3, = [ me,,)]& (4 clem(,z MTJL; wﬁleuﬁj

0O o 0 I
_ l o =~ O OJ

o o0 -~ O

I 0 0 0

\/\/—\-/
A

l/vLcJ: ale dv; %&waluu o{ A i
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o =~ O 0
) @) “X
= (>s+l * (\-1).

One can use Matlal to compafe, ﬂ«a e.zﬁemudnw) of A as fo//aws
> A=L0o 00 1; 0 -1 00,0 0 -l0;1 0 0al
» s (W
A lhas wo J.C@mva(ua oA =21
& Find Ligenspace E; (wmspom.«t’;(uj b J=1):
To ind /Fjl, we  frad M vedws x ERY st 3‘@{‘0'{;
Ax= 4 .x
711,(5 %m‘f[m s 2{&0"414!;{ b (A ~T4‘)x:0
We avre EM“‘J tle wdl cpace alf pmabre A =T .

4
-1 0o o | 2REE ([ o o -
A,_L( = o -2 O © —_— 6 | o o
0 o -1 © 6 o [ o
| O O -\ 6 % (’f ?

\NQ ﬁei N =%y, L,=1= 0 ﬂLKJ)
= ¢
E, = {(‘11,1,,,1;,7(4) GR": Hy2dy , M= 7(32‘03(
= L(n,00,m) . xnER]
= 5‘[)&"\-{([(01011)3
'ﬂw.s, E:, las basi {Cl,o,b,l)}.

v
B FWLA aﬁeus/m.a, E,‘ ":F A—
We gvt’ 6 = {(H)"'-w’%,’kq) crt. Yy=—X }
= {0y, oy, %) s on, %,y ERJS
= span 1(l0.04), (0..0.0), (0,0, l,o)}‘
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One Cim wse Matlab to ascst the cmuqua\lfmag te -ec‘jzrm\.ré.[«es

tnd egovedws o K as folloos
SBAc‘:OOOf;o«loo;ooflo;looo.]
v la bl= erﬁ[k)

Matlab retfurng:
6 o o3 0-10H
o | O o
- o o) &
0 0 -~0.730%l 0. % 0

~=
[ O O O
b [0 1 O Oj
- 6 o - o
0 O O |
Mabftx, L g a olfa.ﬂowa,a M««t’rn'. {'qu cm«llcaf’hs f'[% -e(jeul/qlu.e/, # ,A“ an
6{% A[Aaomd. Mahrrx ] CMC{‘I‘( otf eigamvedws 0'1( 76\ (@p{?ud @ Co(«lbm&)

CW"MF(MO[N\J to (’Q@ a@wew m b For wu«/{&, the vector

O
W=,
=l
o

Vol«rd\ i« t’L¢ {‘C(‘i{' Column bf & S an egyzl«vzdof o% d=-1.

(

Ve dburs o o foH
o) O
0 -0.30%|

are 41% a’ﬁu\\redw’; of A =-1. (A)L\v does the enfrees of U3 Losk so
t«()laz Thee ¢ becsuse Moadlab freed to nscad elﬁwved‘of T ba z-f
MA.SM{‘(J@ 4. The magnitude  of V3 i

[ (0710« 0"t 0 ¢ (~0.703) =

One Can reV[Qa Vo Lg U/‘ [;]
, =

(&
all

(

vhith ¢ o nicer S’calwa s;# Oy

. [(,M{’ih(&, next fbrme
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