Lecture 16

Friday, February 14, 2020

In Linear Mgcjfﬁ L, we learned ptmjohaji%aue ratnce @ mafrine A
said to be Aa%anw&eaiﬁ % there $ a /mjoan watrie P awd an
wutcLlL malrin _P Sucﬁ dmt A*—.P-{P_P.

MOSt hattice Ave a&ﬁgovwéhmék,,/ To See wLﬁ y «&f Ve cmﬁ/er g 2xZ

mak e Ao [a: j]

Tro charndoristic dn':,rwmrd g A«
fln) = deb (A ~z2,)
[ a—r b \
¢  d-x
= 2= (atd)a+ ad—be.
T & « 7uaalfa,‘£'t“c W"IO noiad . A[ﬁwualt it may not have 2 recld rst
it wlwagﬁ has Cmﬂm rods Tt has fwo dictinet cow}Jox_ (o0 ‘T
A= CaTA)L*4(aJ—-Lo) # 0.
_T,v\ {’Lxc‘i case, “d'z_ maltin (S a[(‘a.ganv(ibaue éecame, ea% rool IS a S'('l‘«./olfz
mt‘ The zm!j Case vJLw A mi@u nof&, dm‘johajzb@é/c syl A=0.
ﬂ'\,{s i< wlun.
(a-w”L~ 4(&4—4&) = O. (*)
Fv a mniow"j Chosen mafin A = [::‘ j], the efatv'h'(ﬂ«z k) x alwsst
never sebisgied. Thus, & 15 slwost surely that a raudmly chosen mckm
5 alcagmxlrmue,. Non- A;a?ona&‘z«l{e matrices are fare !

—

Mu(‘rm., clmgma,[l‘z;ocfim 8 @ jPecme case of ﬁu Jiddondiza'ﬁw of «ﬂcneer
movaf Na!‘(; a'hea\r Mmaps Gre Jx}égandlz‘mue ﬂ»acagf 'dw, Jg‘ﬁnzf{M‘
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b Dnear rasp f*. V— V, whoe Vs a vechor space over F, (s sedf
to be dt«_ﬂo»\ajfi"au:. l? e of 'Htg, ﬂp”awu«j i e :

0 % Can [Je J{Cmpofed Mto i—dl'MCP\.fl'lfVle/ ihvafiam't Suépjp&a/) N
V- Ve Lo--a),

2,) I£ A,/AL, ) M are dixting -e(‘gcnvclue; ot 4: Then
V= £ ® B &...0F, .

3) Thore S a base B dv,v,0,) afﬁ VA that eacl D,

(& an ugemvadw o:ﬁ I

4) V has a bacs D such that ngﬁ i & Aia@onq/ nmatnx.

Ttue.re ,Fvur »‘[‘ccfeme»«i: qre Cciucvalen‘t‘ 'bb Q%él oH‘»e/. f {-mlemacf 2)
4 u?]aa't Wwe u.rwﬂj ue bo (/LﬁoL. AF G w\a(; 3 J(aaomlizal/e Tl\g

pocedure. 5 as ollous

. Co‘mpufe_ e dictingt e[gwualuej o;f jf Lalel Té-eh/l as

)\-(/>\lxl—.z, )(k_.
. To calk &'3eu.vzt(w, AJ, ﬁfkd o bags a{ fjl\L WLW’AJ

eifenspace By
) .’Lﬂg E—,\l @ ---P E,\k -V fZ\u« p ¢S ppiaé'amaé‘zq,,é/e. Oll'[\cﬂud’e)

/f s ot dz‘aama.ﬁiml[z.

/l}/m, MAO(‘LL frbwéfam d’&f a{ ﬂu'i /Dmcdufz T P”’L"-/ﬁ‘ A_ou T
CQ\CCL f(, EA: & ---® E,\h:; V. Tzc}\htc%, me woild have

L chede o ﬂwnjs‘-
The Sum By t-t E',\L s a dired gum, ()

EA( .-t E(\L = \/ (*’1”)
However, we will gee tloat The Jh{?] ﬂ\l'hj we need to check
5 whetber  dim Byttt dim By, = dm V. This 15 Thanks o

the @ol(bwmj Hheotorn
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Tl\eofw K
“l'f /\‘ ,AM.../ /\,c are J[;fmo‘t' &‘ﬁ.&mv‘a/uw a,# an ﬁl‘éi"é/?'g /([hee.r
hap L: V=V Chof /\e,copmn’é dra gor\@[ﬁ-d(o) J ﬂu ﬁ\& SUnn

EA: toot E‘Ah 5 a &e{red Sum .

For This reasom, () s alwwgs prue for any /&nem’ nmagp. We o't nee
to chede b What wo need B check o whitler By 4 B, =V
Note that the sum L, + -tE,, « a/fewg 46 Subspace op V. To
check f it o zfiuj bV, we dh(g need to clech q
J&M C E;, t -t E/\n> = d’:‘m V.

Vecawse The sum By +... + En, s a dired sum ( the zlove Theonn)
we  heve

dim CE,\( totBy) o dmE, ¢ dn Ey, +--+ dm E;‘r_ _
TL‘WO‘CML, M we weed fo check T

L‘M E/\l t --- € dina E,\L = dim V
Tn Omduﬂﬂl, the /:NbceJu/c B chedk of o~ may f‘; V=V s
Jldjoml{z-auL con be nw[:l[fd as HIW;Z

. Cmv\pqu M e dictingt e[gwua{w@ o;f jf Lalel Tgewl as
Aoty b
. To cack &‘3&\/&(&@, A, ﬁfkd & bags af tl\b CaﬂLW’nj
ijenspace E,\J.
. l‘g Aira Eh‘-l-ﬂtt‘m Er, «-tdim E,»_:A;m\/ Hron § £ o?r’agmnn&zd/e.
I dira By toordim f:,\k_ < AV e £1s ol diagmalizable

Br: Comader a Dinear map & P.(e) =1 () goveu jj

- Gl)(x) = u(xt).
T G O(Mgona.,(i%aao ?
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Fird we @J te c«gzz«v@lw and Llgongp At éf G. As we brow, there
bre. tov wigs B do ths 1 idiced method (kg tovidinate) , and
derect neethod (coordinate pree). Lef s wie the direct pethod.
We solve (v AER and uw € L), wto From the. Lguatim
() = du.
wate w( = g +bntc. Thao Glu) = wlxtl)
= a(rxt)+ b0+ ¢
= ax"+ @ath)x + atbec .
T {iuaﬁ’aw () =Au bocommes
av+ (Za.-tb)r_ £ @tb+e) = Aax 4 Abn t Ae ¥ &R
Thes i 2qwi valet to

a= Aa,
Lith= Ab,
f atbec = Ac.
We by 1o ,F«c;h,r ot o5 much as we can

KC)\'-J) =0
é()\'l) = Z& (Z)
CC{\*’) = R't\l)

I AE | than the pict qquatmm gins a=0. Than the second equatinm
gves b= 0. Tha the third ~e7ua+m~ gives =0, TLe,/‘aFa/t/ b= bac=0
q At W cmdude that oy Al s not an egenvalue of G
Let us check q A=l g an egonvale of . The sysfems, (L) bocomes
a0 =0,
{ L)O = 2a,
cO = ath-
Frona thae fysbom, we gel a=l=0, bl ¢ ar&’f/‘arﬁ. TAam,Lo/‘z,
A=l o« indeed an ayenvalue of G Tt te ou% ugenvalue of G
T[\c dqenspae s
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a:é:é&

E( - £ = a4brec o

w
Lu=c : cERJ

= fpam 141,
The dincentinm of B, & AuwE =1 <dm P (R)=Z%.
We CMJML 'ﬁLLﬁ,‘ﬁ 5‘ (A1 u,of d[@jom&’b@é{e.

fl
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