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M let W, We be Shb&,m_gs of V.
o W,++Wi gf_{ﬂ.wz......u,‘_- v e Ws Jst'sn}
Z W
e We call V isa divect Sum of A -»-,w,&
and uaite V= WOW. @ & ,-)c
O V=W tWot-+ Ny, and

® W;N %W;'={€} for 1=k
WUELTEP

_Tb_n'_“;-'gpm let Wi, Wk be suloSfaces pf V/ anol
c‘l'ih V<oo . The -I-n""’w'l'ﬂ?ﬁ oL Gﬂu'mls'n:é‘_
@ =W, OW.&--- Wy
(b) V= WtWer+lW and for ana. v €W, V€W, Unély
lj‘ bitUet-=+ e =0 then U=o for all . |
(©) ¥ veV Can be unijuely writter ao
U=0+0z+-+Ve where UEGUV_

(J) I-E T: is an ordwed basis for We. b -Hﬂefu
LUV U7k & an ordewd besis for |,
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l!i @)= (b) Obvr‘au.rlg. sce page 7, £

(b) = (<) abvi‘ousl? :
(©) = ) obm‘ousnr |

q) = (@)
T;UYzU'"Urk- s an ordéred basis Fol/

=> V=W, Wt -+ Wee
Now seoume (wiog) 30 e WN{O} st.
V= UztUs+--+0 where
Vo€ WiN{0}, v;eWi\o), - %E“J/:c\iﬂ}
2¢p<p< “""-Jz <k,
e can find ordesd basis E_fprlé’/.h--'

Yo forWje  SE
€Yy, €T3, . VLETR.

Note -l-hni‘ U Can be messed I‘ﬂ":t'lult'a mr

CThats & tntiadiction. Seap4s
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SH let TELWV) and dink<oo. Then

ST

T is dia avm%‘-qble &> | is the direct um.

T the tigenspaces AT
ﬁj T dn'-«;w‘ﬁf}ﬂ“e
0O pw srl-‘io over f

® Aeev(T) = ah(ﬂ)=dﬂ'6/'|)
@ ] . al)'il C“-AF)
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Matnx Limits
_‘_f_: B, Av Av- € Maxp (T)

E }lma (A,.,) B;, fora” I€l<n, l.-s)"sP

m—yco

+hen we waite Ihw Am= B
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= (! 0O 3t
. o 2 € )
T’.m5|z A Ae.- GNm:p(G:) s.T.
IIIM- A= B . 'I"Ime.-. Jor ang, PeM td‘)

Q € Mpxs(C),
ll‘w pA.=PB | ll_r;\;AmQ B&

m=>co



M let A€ Muma(T) st
© e“(A)_C_{AGCE A< ay-A=]}

@ A aliagwoﬁ"zable,'
Then lime 4™ exish,

m—1 =
Dt

h""’ Ah-’-lfm (al *.0\&

m=? oo WL 0 '.A“\-

-l & [ A0 }e:'
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n—7 <% O o




L3

. 1 T
i & : a R
..n_or ..._Ar | o > N _Q
I I I—Q_. 00.—4.
Sy .1_ ~)w O-iwo
] - G.—_¢. ! - n_vo Woo
' e M oo
B e — j§ <
1 T T .an..Lm )
< Karetrd
la‘ A -_— ™" N £
T B 4
— =1




A .
~

MFM’ QEE A € Munxn ((E) IS dlb?aﬂaﬂ.}ab’e:

Then -the limik ,!!_Vf;, B, exisls, whert
¢ M
Bun=I+A+ 'zé.r""fg'%‘,-*"'* --,,'—,4-,- We write

o m
B.. = Q™ ( I+L+ _%'*'—*'TL!?**%)@\

A AL "
= -| f"'h:'l’ﬁ'-!-i'-'d-..*ér

t Ai -
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.M.: AG/'—{,,,,CG:)_ A=[a_.)]
vs:(A) 2k Zd",a:,,

Ca (A) det Zl.m '

TawsumogA YS(A) i-c"f—"max{ TS, CA) 2 IEI:EH}
oolamn sanof. cs(A);j—l'—f-‘- maz{csj (A): lgj=

>
—

M: Gei"sckaoh‘n disk
Ci %5 {“C :g-aul< m(A)-Ifwg

gXx: +2
— |2Lt _3) | cecy[+1 1]
I

Ci= {3& C: lg- (i) < rs;(A)—lc»ml}
C:= { §¢C: [§- << 7s,04)- I(-le}

ﬁ[ﬁfﬂ Sometimes WE use +he Lollowr h.g, netation

HAIl, = cscA), AT =rsCA)
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P296

Th 58 A€ Muacc)
Then €UM3 efgenmlue of /_] IS contained 1IN

a Gerschamn disk. ie. Z Qg |

Acar(A) = |A-tm|< o -t
for some k

-P'f‘: AGGU(A) =5 et‘,envector Us (M) st

Un
Av=ar
LE‘('. Uk be one of coordinates aﬁU St

Ukl = max{ 1L 101, |Un] }
’A_an:“(,gl I]Ug an,d,:l
,J*" Y Jl

-c:
Jun: la'j I U]

So ’A"aml < Z la

d:‘:" 'f}l (“EE_Q*'JUH*Q)'
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_CO,"MI‘F” A € M, (T)

Aeen(A) = IM‘EMEn{TSCA). C“A)}

.p;c_: Ml“:“ ﬂnrl*'lag;] for some K.
(Z 13;1') + |ae| < 7s(A)

J %

éEu At) é IM“"CS(A)
QED
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Thm5I& 4o M) st aj >0,

Aceu(A) st [Al=rs(A) = A=rs(A) and
(J Isq BassforE

‘h£ Suppese Av=2v, U-—( l‘FQ

SQE | Uk| = qu{lv. ,u,,[}

rsCA) 1Uel = [ 0] = IZ%” -cz'a,,u 1
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Invaniant SuBsFace

Re.'b let TEL(V). A Subspace Wof Vis
Ccallecl T- inm-‘ani‘ SuLSche n& V f# T(W)EW_
Let x € V\{b}_ T”'%,\Subsrnqa nﬁ V "Zf;:;e,w

-f'b”awfn%/ wel
W= ™ ({“ e, T, } )

I‘S called <the T—C}lcll‘c Sul:)Sfﬁf-Q nf (/

Wa‘feol La, Z
m: W is T=invariond™ iubsfﬂﬂ “f V

Notation : Tw is +he resPuction mg T to W. seeps2

Thin 520: TeLw), dinv<oo, Wis o
T- invanriank %L'épmﬂ- ﬂf V

—r"]en, B_w(i)’ R(")_
i e W

P={u.,...,_ Vs § i dn Ordesedt basiy V
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M (_ Continued )

Fr )= F'.:'I'JFC‘,t ;

(Wl B2 ]
- ot -
( [ O Bs ] XI")
= dot ([Tl -71,) det (By-2I )

= Fm(x) det (Bz-=1,.) RED

11"" 5:,22 let TEL(V) and d-h,V-:m,
let W-_.- Span ( (v, Tw, T'w, - }), vEo,
Lek k—dihw Then T;i;:;’f o i
(a) u TwW), T(v), T’N) 7 m} '52,"”“ f""’w

(b) IE i'auT w) + TCU) 0 (whew T%=L)

then Pf’" (4)‘( _u-aa, + ){")



_&' @)a=max{1, {u, T, T, i} u!)

(azd.w 5na~_@fm1r'¢:ao)

Zdef 5f)qn( {u, Tev), Tcm, 5T oj]’)
Claim. W=Z _ F
pt: e, TweZ

= Srah( {0. Tlv), T?w })EZE aep

L‘H)'F-Hﬂ: 5
d Jllﬂz c‘m.w K Se (a) "b'éto
(b) l_d'(& be an ordesed basis -for W
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COmVJtQ PT e i two Wazg ’

2! TELURS) st. T(a.b.c) =(-bte, ate 3¢c)

let U,=(l.0,0),
0, Comruxl T—Vd.‘c SWESFQQWOf l/jemqfra(.

ba, s
@ COthuxQ R- (%)

Tw)= T(-u)--U; TUW)=T )= 0]

So W- ‘s' ( {:U'-, Ua})
@D ote +hat d,,,w =2 and TWHOTW) +TW)=0

‘(hm.t;.zz = f.)r (x)= (=1 (l7+01’+2'2)=2'+!
@ Ld’ P 2{0),v.] be Gw Golowed bass f»\,w

T R
o Fruageo E"“[ J = 7%,

| -%X



Cayley-Hamilten Thyy *

TOM 823 (e Tel(V) ay div< oo

'Then Pr(T) is the jf”"bﬂ"ffbl’mqﬁah
"]Crﬁh") v 10 H-‘elf_ I.e, T5¢t:o<€r"&:: F/1Lo Charactesisfte

# For uev\{a}. Juation
ot W= sra-( {v. 1, T20),.... }) and dinW=k

¥ Th.l £22(a) = 3J ao, Qi, -+, Qr- S.t.

Aol QT +-- —+ GHT’ELH-T'?M =g
s

t‘ _ k Moy
2 The 22 ¢y = B x=() (q_ raxtant-eq 1 yr)

_T‘lmlea-# Pl R (0 W T-invonicodd™ )
= P-rtx)r.zulf?ru(,)
=&MW =) f, (1) )

- XCT)( 10 )

! : ECT) ‘(")F(R#U'l‘ Q,Tfs’)fa:ﬁlf)*"-
g (o) *owrinTly
0 QED
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X7 ™ et TeL® 5t Tray- —
let Pele el fid 75T 4T+4y

-7 2
Sol: ’f’Tm- f‘[ J (x) = det (LTJ -:rI) =det (...z ;-x)
= q' 231‘"5'
Note +hat-

X% xL px+p = (X+zx_ro)(=r-zx+r)+(r#-w,r
So (T-t- T—-SLT-r)ﬁ (a.b)

={ T-rz'r-:oI)(( T=2T+s1) (q,y + (8297 )0
- (T—izT}fDI)(a,o)+ $¢(ab)

= (3ea44b, ¢80+351 )

COW“E_"}.E A€ Mag = E(A)—-' nxn gees Mathy
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