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-‘Tﬁm(?‘) pey) Af-f? be nxh consfard) ?n%fff'@ and ¢, 5 e C f @

i} eae® 2 T,
2.) eAltrs) _ oAt g As

3) @Af)“l £ e—At

4.) em-re,?f = oftgbt prow/ded AB = BA,
.5‘) esl‘,.,-& o st‘In

Preaf: Tust use +4he def® ond calealate. The S.) 15 Jwt
m— = E}

%e fona oS E ” 1A specf(J c‘a.re; . e
Sf b W e
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sy I iy = Q

Pema.rk: When AB# A Y.) Ir maere cjump'lfm.‘f“cd. TF
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(Th"ﬂ(s) . ec‘“\' [T %ndmmevd‘tﬂ ma\;\-r;x “Fur' aCL:z A9
E‘_“_ﬁii let X = e”*  we wish o she;u o = AR
d A o gt &
H(Xﬁ d};@ ) AE Ag-.

Now we olso shadd show X e formed frum n-LT
Ll® & WX, %e,.., %] = dab(X) #0. We naed
to shew olod (eﬁt) # 0. Now -fut W-ﬂ‘% Yhere

i be,u_m'l"'\m i&w\*{%«a, ‘mu:;luinz} %ir ex press fon

m(eﬁt} s e‘l‘ramfﬁ)

Whece drace (A) = &+, + -—+a,, For A= (a i} )
The Yrace (RYE€ € and n ot 4ha nrolq'nwa Expan.en%a.’
o cnmphwc # s non-zero- e,ueréww ' Yhe
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(T chews o o prock of did ) =™ ) iy yu at)

aE
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%ﬂ: if U s an E""grﬂ'"“fa@r oft A with e;?mmfu A then
U s f..{‘f.? on Ef:?muﬂfﬁf of e i e;smuﬁfue e,
LR e s e = et
(U;e i}{uue(j Hais  on Hhe loast jaa%ﬁz‘)

vesfer owr pPreviods
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This means thed e Iej‘t Y, ' i l e il U,-.j Ls 5*“’”%3!3'
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(THIS WHee PAGE 1S A DIGRESSIoN, bud T liceit.)
Remacer TIf we chosse n- LT aiﬁmuﬂnu of A ﬂf’fqo.ﬁ ace
Mm‘l’k% Gf%tﬂﬂfmﬂﬂ 0f Vet 'M‘ U = {i e

with  olob [U U |U]# 0 ond Au —/"\Iu _mn e
Con  drans form A vk e daa%«n,_,ﬂ M&-‘i’r:x E;.,a Yhe —-ﬁ“owima,

IO&
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Xhen “he Cﬂﬂffp&néma Lmew bptra'{"hr L CLV p’l.‘u")

Can be Tr;pfe;cw{efj_. Era o dr:;x c)ﬂc».() m:,n,Jfr!)( D 1
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6% = % d@% -‘.i.—Gz+ g;—~8+--—+zk"—m@
New  Suppose +hed Some motrix A has cﬁwu*fﬂrr‘hc
Pgl%nommﬂ P(2) = (A - ﬁ() 4hen F”(H}? (H—D(I_)n‘:ﬂ
by Cagley Humilfon TN?So dhink of 8§ = A-oT
oo mi)pmﬁﬁb- Tncleed f-’-’bSEruE

eAf = e@'\ Q{I"""‘I)}t
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endc e(ﬂt - o T,)+

e - |

— Df* 2 = @"I-Ilm.‘h
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Twn dg  Ver EpecaJ tose we find eﬁi it nel ﬁd%_wb&
4 ol {\Aln:tllj
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. —2 ,.,2 -
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[ -2 ==
We Hws  know (A-T) =

I 59 = Ay s 6 W »a7 ob‘ﬂ
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- Eti } Q“’-{;.f-i-) el hﬂ_’.ru elds Sol®r with
'31‘&* -24et Qt tEt \‘{YPE deims. ‘T.]ﬂ.r

€ nhews .




Then there exsh o censfont medrix C. such Hdd () =Y C

Pk Lot T= XXl %] and T=[0]8, ][9] neba Hhodk
eoch )(

j)E:mma (I) et X ond Y be %Jumad-a.@ redrices Er)(l- Ax, @

& L L?ﬁ Wfi’“#h as |inear Cor i nedion nf 'L'Qi f"é

X& = C,‘}“g‘ + Cz} [92 = -+ Cﬂ}%n = X= ?C for C'—'{Ga;-)_

r

ﬁ’ulaﬁs H‘l‘on‘ 51.-;:;9:;.;@ we o€ %-;.ue.n o anJgﬂ.\e,&d M&'}(:X X_

-G,.« Kf'—'P\K Hhen we Can colcwdode &?ﬂ‘t as 'fﬂ*illcwg
A _ . :

1 e = X@)R'e) ()

? ALt :
Etai- we  Mnow e W alfs & —Fmﬂdamemﬂ ametrix Se ’3 C such

o €M = XHC by Pemma (1), Lek find C Hhon
Contivhn *tﬂi .

eut = T = Zrﬂ) ¢ = C= X-I{GJ < Epli.'-'* X (#) X-‘{C‘J -

F?emrkf If we Mnow X((#) +hen eue,%;p% elre 1€ kina’m-ﬁ“iﬁé-
T mean Hob’s “he whole problem, Finding X (#) 1s finding
i~ Ag el +o )<I'-= P\X. Nuw eﬂt £ e
fardamendd mokcix fr x'=Ax , bud Yhe problem now

v how o thudgii e&‘t Loe &6!"}'(&;{9 A. We
octually dodt rasd do do Had dicectly
j‘:n 'H'\-Q Cose =+ = LT e,l.'(zﬂ/h uec}hr_; we Cau.,p'cj MWI#PI:}
e‘ﬂ‘f b\-a 0 o Aind

™M [ulu]--|u] = [Mu] eg*fuz}—-']-ez"fuﬂ] =X

We  never hod o calenlls ef* Lat?)b 5\3 'F{nJina e iqunvechus
we Fownd X Hrom e“f 5\3 MU«|'|'5F|33HD U, had

showld  we do \'{ é N ei%nmueclars "2

LS e Souw




‘Degh/ Lg‘f.‘ A be an 01%N Conshd motrix ond led 2 be
on &{'gﬂ Valus O'F A. p\ ﬂmn‘}‘f;ﬁuj vector Tk Ea:f'q;j%;ﬂ.é}/

(A e ?\I)&'M i

*ﬁnr Soma png:‘ﬁue in‘Fe.%EA ’?3_ ¥ c‘oﬂe(ﬁ %@Er&jiﬁﬂ Efgﬂ:ﬂ\!fc)ztd_c
of A wih ﬁffg'lhua'ug A : ]

Claim = +here alwu%}s exist n- LT necalized e:%wwc‘fmr for A.
Ahese  £ill Yo %ep when we &M%Lhwe eno o erae/nuedmr. of
Couwrse E.i%WnuEphr; oure %ﬂﬂfro.-ll_f”irraf Eu’czm'} e d’-wf with &,2 ! . When
fe > 1 -‘ﬂninvaa ore  Wore Im-iereﬁ'ma . :

\Pfﬂ'h_ﬂn_‘ ‘iﬂ)b 'U—__ be a %@nt’rdfzecﬁ el%amuec(c;r -}2;-; A}

then My is o l® b x' = Ax

Observatnn: We fnow 3% with (A-2T)%y = 0 <o consides
e e /
ey = B,
= %t e(A-Rr}tu |
7 fe- fe-
= e {‘u +A(R-2T)u + %t‘(ﬂ-ﬂ'fu + oot 62—10'.‘7& "(b-7) F

® This icnt necﬁ.&‘w? for Yhe lpruo-f:f b i+ Shows EXP“‘:HIB’
}\“N +o cal twlb—& = A u ‘GD'(“ i wer—;} j'?,ed\_ E,{{é-jﬂ"ﬂ\.r“? cﬁvf-t
o P X i =

Fﬂsu wihen 'Pé = 1 we vecwver .g?‘*bl ar WIe

Poard  bedoee  for plein o kil e.izamuem‘ur:.

ﬁan}f ﬁ—(eAtU)_-‘: J;i_(eﬂi‘) U ;
= AeMy s x=eMu

Sﬁi’u\-f; )("-"A x .




Z.e fs Jummor i 2e -/ﬁe f//a,—/fﬁ ,G :
_ ¢ fnding +he
Fond o mentsd  sof®  cet -férJ?er—'A’;"ﬂg
g

1) .C"""“F"‘“:i‘-l the chacaclerighic iﬁﬂf‘aﬂam:‘aj Lir B P(A)
which will  heve & < h di’f'“r‘-r_:“ e‘iag/nu:;&m
A / 2. b Ty Ak with mw.fﬁpiichcs
Gl ¥ 'ME; e, Mg where M + 1, 4 -+ Mg, = Fis
2.) Find my %ﬂzﬂemlfzeeﬂ e.ioéwwec:{;m‘ L A3 Lo
each  i=1,2, .., k. This Mmeang ‘Fjﬂi" Qo
Shnwm fﬁmﬁ a«.ﬂ' Aha Eicﬁwwecfmf L{-}ﬂw -f“"-‘-m-
dhen ook for %E-ﬂemti?m] ei nvecksrs uatil
ow Oa?jo Wi "}F‘U"l'ﬂtji ‘ch;{u;_;_

3.) Compube the n-LT sel*s h x'=Ax each
of  tha Lorm ePt . whidh ﬂw re duces o

ey = ™ U + £(A-AT)u + 3# (A- AT) U+

sind Yha e deull coiter -pi&:ﬁgi% mony Yewny 03 we

Wove  discagsed, Ta prache we caicly ap/h past

‘?Z':-R or 3 and ofdn fo=| (arclu’nw-a e-iahwwed'ur.rj
will odue  ug A Hhe sel®h wee  raed,




We #Anow o Y'« 2¥Y' +Y¥Y = 0O  hes @

242h+ 1 = @Qe)A=1)=20 2 Rel dwra & Y=ol i ghe’,
‘We uma)rib do be ohle 4v colendh Hu Ztef ar a
tesutd uf & %ynfruiizecﬁ af'%wﬂ'uacjfvr Qor -'14\1 Cﬂrff’jpaf\d.-}g
nﬁi'mb-i —Cnr m 'D‘E_giﬁ Le-{- us dﬂ"‘“%"- +o X, 4 X2
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WAl BRI

- ] 2
M(H-’AI) = ch‘b[_rz a-fzf= -A(2-A)+1 = - 22+(=@-) = O

Tts nice Ko The w.hmlimr% and C»I’lwachn;rh'c pohaﬂamia.},o art

’”\Q Sunr\.ﬂ, i Plove =+ = T c&,yhefaf i A {x # 9 of 2925
Find U = (u,v)" wih Au, = U,

G AR L] -t o e el

~U+v =V

le U, = (V)7 with, (H+I)2Uz =0

per=fi ] o fetf T 6 12 ]

i j s
So Mot anvy vertor vl :ai.u‘r lets pich iiﬂz 2[ ]

|

At
Now Fhe tol” ot B0 and e
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C,ef « ¢ tet l_:-(, () J

2t B Atr=g1
X = Cle [*]‘I'C-ze [-—-i“]_




@ Cﬁnﬁhw}a‘» Jets refurn Jé Y= X, and y/:Xz e f:m@
W= Ger Logefi-4) =%

X, = Cr@it = Cn'tf?i = \/f
&\Jf ]IIE-ILI'I’ YI:Y : \te {an_r.';-lef\i. MQ;enuer abserue "‘ﬂ";\j
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Toot  cose 0_:_%&5\ o Thie —{—Im_g; our intiod Y P
Wsa g Suppﬂdif‘% Hod At way ..f.‘a}ﬂ’ T lie
Ahig dEf‘on-‘“oﬂf'ﬁ\ﬂ ber).: Th sroe = war Lourd
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° scf T sk mode o Simple problem gl,uuHe Caq&iauf_o}eﬁ}:ﬁ
Nepe  ew apprecich W, I hove my  ceasans.
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- F 7
Jb (A*?T}: M[I{f? -?fﬂj
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I o S
=) =0 2 2=+ twia
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FAIE =[] - #ng - wr[3] il
< O found v ne ef%ﬂmwc}ur! both we noe
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-
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Vo find Hhe si/%
~1

b ol we Tl M= EEl D,
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=ty [330fl]
=L+ 2 3]

— e + Q}{‘Et't
5 Hre

| %[ ot +atet
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!E‘?) Se Shis weyr #H 35 47£ 5?,5 I/ Yeu Jealt
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R -<t[i] ¢ Ro=tet[[] + ]

T —— i i ——— J_. f
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G Wl wﬁ@ 5;‘“’; .}
and f“-/ Wﬂfé?ifj Seo Fhe -/G,Jc'f_f‘-‘
all

. ﬁ) C A ﬂ/ﬂ
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gees bamjﬁ fﬂ\.ﬂ wifraf ”-"13 I chese Uz . We :
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X = ey, = etli]
%= Mt ie et [ R]
5% = e 4 e‘*(uaﬂ]
2e* % (ug)
WIZ 2= dob (T) = €7 (4t - alivat) = R
So we Wnow (sina T c,htckta!) Hro T(‘t ond _}(%i ace sl

Cl-.ﬂé %b‘& ofle {_I bka ’H‘\Q w(arﬁ.‘kiaﬂ "i‘ﬁ-&“‘, S-n where
did P ook %da s answer 2 Well # all Qoes
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Ermf:'?et] e
%w s Yhudh of s atic Fes
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Tren Uy 15 anbometiedly o sol> 4o (A4T)U, =0
since (A+T)U =0, See below
(A (AT U = (A+D)U =0,

Lets fond +he bookts answer,
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We WKnoew U, =[$] lets  Any U, = [3‘] witl,
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1
S Fr
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1
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We cloimed thb there alormys exist 1 generedized
Q,;’;;muecfarr -ﬁlr Eﬁ&- XA matrix /9 '77#3
Prauf of +his ik not -/‘ff*uiaﬂj vne metbed invelves
—f'A.Q W Jordan Connoniend: e ” 3 tue ma S20 if
(o wont +» see Hha dedails. So '.qccg/p% my,
claim %23 exist, we're still  lef# with  tha
P(bé/erh of how P Hhad Fhem. Let me -
putlina Hhe ideu of the  CHAIN fu/r,o/aa,ce

Hod P@A) = (A=) fhow we hnow
= m_g,ﬁne/alfaex/ e:’?ﬂm u'ao/wr, We ’é:?/afe.ctj
Qs ﬁ//aw.r
1.) fnd U with (A-RT)Y, =0
2.) Fnd U, with  (A-2AT)U, =Y,
nohie thed (A-2T)U, = (A-AT)U, = 0.
Also nete thed U, # CU, sina ctherwice U, =0
whiuk ¥ im;mrs.igi_g,
3,) fnd Uy wih  (B-AT )Uy = Us  Hhen
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otherwise we  coudd ol g T and U, were +risid .

Prad S0 on-... Ynis methed her he . _uduan#“n%e
‘H\“-b be cange of Ahe exteo condions
(R—RT)’UP = Dhpey WIE i WS .%J*m;;n*ﬂad- tha

i cr(: ¥ {uaruz,---, ’U.,..} ar.ét e Unm Caitda}ﬂ nfr,e“g,

#A . foe
e, = M|y s £(A-2T)y + LE(A-AT U G Sl

= E“{Ha AU, + ‘étzu,§ e BB




Find so/® o X'=Ax Hhr ﬁ-:/f‘ e s ﬁ“??%ﬁ)
©Q a3

A [A-71] = s 7 2y €
O

-y
2-2A

]2 (2‘ﬂ)[(2‘z)a] =0 o Z =a’? &fﬁe ﬁmg

Frad {fij}ﬂ vecfors: Gt =5

| : _
(A -21)y, =[§' : 5j[5]__.[§] o Viewse
0 o o |[lw © Sw=o

5:: ﬂﬂi‘t?f.i V-_—*ﬂéw hﬂJ-W:Q ‘ffl'ﬁ! V‘"*W'-“O; 6‘_”!524;
is lef4 free So we Choose U=/ 4 W ﬁmﬁ’"’ P,re,f?{?

w-li]

Fond GMW@IF@{J f:ﬁwueq‘fw o [ with (/4 —?fjﬂg_': 2’4!;

"ZII' = |0 t U]l =[] V+Ew = g —5
(422}, {c\ os](v] [0} = Swh.—i of = ‘::.:-:::a

S Og || w o

/43,&}.-1 U s leff free So choose U= 0O gd'e/a/m}

w-[i]

Find Geverodized 6?:/1':{/‘:.04; u, with (R-27)th = U,

B
Aszgiy = [ 2 Bl e . ViEW =P V= -6w= -4
. it [;:usj;j b—[; Sw=/ 7 w=Ys

‘Qe,% &ga.-;ﬁ u is left free Sa cheese U=0 yzle//[jffg '

o
U, = |-
Ve

We Aave a chain of Q,M?Ef"‘j*‘.fe&é EJWVE'G{”{:

(A-27)°y; = (A-2T) U, = (A-20)U, = O

 Kemock: We never hed 4o M‘J’uullxa Sgume or cube *Hu '
Muhix A-2L. 'ﬂquj is  onother cuituxiuj\'-m"‘! ndv&ﬂha'- "{“H\ﬂ C'Jﬂ"-*-i'f}.



ES) New find Hhe sol™ opmeaded by the aomecalized
@?MUE(A‘D(_{ we ﬁomno‘

A ‘-2i e
X = (T+th-2i)e-- )y = %y
Z‘L"e o

fﬂuz—e?f(j{ t (A-21) ’*“LM.f )u

= (U, + £ (A-21)q,

S ——————SMSSRS e

e = et u ~£“(1‘+ﬂn 2I)+it(ﬂ -2I)% + qinf;/(y{ﬂ_‘,u)y
=€ (Ut + 1Y,

—n\tﬂ H\g %ﬁ/ﬂ-@(oﬁ Snl" }\M 'H'\E’ ‘:wm rw’H'[hu -i"tq{.qa_; -{-ﬂa‘aﬂﬁer
X = ik X' + Oy xz 4 63;

= ~2t || -2k & 24 Vo t?
=¢¢ [3J+Cze [”_H:‘se [_%%]

/s

_ (e v gde™ 3+ ge@ L X
c Ce**-.«cs (#- é’ﬁ)e"&t = | %

| =[><><><] uswedly so T pud o Vvech,
“gwn "H\E Suir"” )(‘ +o n.‘UmJ cyn-ﬁ.umﬂ We Ve SquEa{

-2 -2¢
XII:'&?’(' + 'Xz_ + GK; ><,‘ o qu -|- C.li‘e S —-CJ'A' e
Xz, = A%, + 9 %3 ' _:b X = CzEﬁH + Cg( X~ 5/5)9-21"
)(; = Q'Xg )(3 = ,3[_‘{:3 ,E‘?i'

Just Uuun{&d to WD“'E the M -\-o rammol JI o{: wh;d'
we  hove o ctomp lished -H\r.:;wzgv\ o\ﬂj these weid calenlations, T

?ftﬂ‘a Swee lt! never howe —Fuu\nrj Mg Sﬂf' lyfu ‘H'lE
}mﬁd&t& e»i%@huedur -lrethnLgix).Q




[Ee] Selve x'=Ax hr A= ,-.,_,7 (#31 of §7.5)

Bl
dob(A-a1) = dp), 520 [ ]
o 0

=(2-2) [@H1-2) +2] = [-1-2 ra+[-a+ 3(2—2)7

=(@-3)[-2+ 2]+ 2-1 + 3- a3

= (3-2)A(3=1) - (R-1)

= (2-1) [&(3-7) -1 ]

= (2-1)(-2*+a2-/)

= ~(2-1pP =0 2. Ru]  theas Fmes

Fond U, with @A-T)u, =0

3 S o Utviw =0 .
" o ~ = =
(‘ﬁ‘ I)“F_ [_'2 __aL ,‘2][.:] [g] re:dﬁua 3’”'” one Eg, for three

unltiewn =D two free porametes

lets use UGV oas Wi B sde Yhen W =-1U-V. Then

] (]

We Find

T Ei‘?ﬁutﬁbr: in J["!m'; e fe we'll ewdll “hem

=[] e e [S]

Find U, with (A-I)U, =,

P ﬂf‘ == - o
4-1)u = | }HH wivig 5 4 0=l g @)
2 -2-2 [|w - . _

Ju e ¢¢,.-1.'f u,_r:_f e
chauin v s

/}/J'QQJ 'fq use ar‘u#,e,- E:gphvfcfur*. (a.r-e e w #u
instead of U, or U, ; Heytl  befl Fhink moce.

lead +o inensisknt (A-T)U, = U, - U,

we noed Some !At'nar woith same fc?ﬁﬂn

s -1 bl By iogpechn oy viing [i]
nofie %a‘]& Fhir U ff’h}pf? flff-fy? So #% an e?ﬂ’lufﬂtb(.

-




Gﬂﬁ"%‘d{ Ea{.ré |

(H.- 1)(“3 = uu'*'ua

T M +w = |
-2 =2-7 | |w - .
3 2=V -2W = -3

)
G
{_Z'S‘
il
i
@‘

.ﬁ\w W= \-U-V whi cia Lé.t.&lf Js ‘J‘\J

e i) L]

w
So we cheuld e defira’ (s I?J as th U, §Us
‘plfr._é; o€ e,limi-r:m’fefi bta Yo dwia U=V=0. We :
Showld  hove E.x])e,&ei to ::mha -PmJ ora Neéw %Weraifzd
here since  we airead? have ‘h&m LT
5 -ex}alw"n; b we can .
with 73 can/}aanemb‘ )

exoawﬂuednr
QicaanEd"or. (Linew P{lgwb
hove ot mest 3 LT vedor
Domack: When thee is mere Yhon yasd one eig&*nu&e}ar:
we ‘F\hd "H‘\U:b Yhe l'blxﬂ‘}'ﬂ;illj:- g«! -Fofmfng M chaig

: The 'Oau»{ciiﬁa pﬁ'nciPLﬂO are tha

4o howe o{iuan : o
(a,sld e F e Enmeﬁ-ecﬂ).

‘o ot s Simple,
%&bewib T dont claim

%ﬂnemﬂ W\%“r dhon  hece,

Nohe (A-I)°U, = (A-T)(Urtk)
(A-T)u + (A-I)U
O+ 06

O :

N




F‘-"n"n.i.hri’*-aej‘iﬂ ; fa3

3? = eﬂi U, = efu. }

|

REN R A _
3?2-.9 U, ”Q*“z.

et ————

.

= oM

X

U |
=€ { T+ 4(A-1) + 142 (AT 4-m [ Uy

ek {’Ua + £ (A-T)U |, since (A-T) U, 2 e,
= e fuy + 2(U ) |, as (A-T)ty = U+l .

Then “he %@'\"‘Ifmj sul? s

- o] o] <=0 4]

e S ———

B

‘k#’f” Ar # 3¢ ‘f-r;?f are

ethe instrachons grven &3 754 Yar o whet I Fode

mﬂﬁvm{fﬂf 63 reuamh; Seome
g/f'ufn. | S
cler T4 | can Solve any  swstem ot
Remocle: Td/s nia@ we . ?4 9 ; o
: = s wat a0 poatter  of werlc, -
Yhe focm X pt)'fj t &A g ﬂum“j Yoo Mt

Maink oboud vt unu"‘hé‘ff _waé) we : .
'wlmnd and USe kenown oh"&(newmo_-b e;cf'-‘fr 4

Thic Tk will a\low Yo +v  erede EXumPiﬂ m{-j

mmekiicae  with %ﬂmfrdiiecl' eﬁ'%ﬁ‘ﬂu&dwr.-,.
: 'fz.{r remnrft o not 74:f ﬁaw) IPM i “{t“rr)
~Msf‘7;z3 '}'b (Ep-n'n:)' m(tjff‘/f y,

!




