7 ordan (/le valley Pecomposition |82

T Fn ol lhsed, bul ko (F) ssoktray
Jordan block Torm for XéEm{(V) al...,/v).ga ,

s ¢ blocH l(cdju\él Mdthx re'presenl‘o ] X w.rnt
e basis, where ‘tke Lloctrs ookt lifre

- Som
Tlam): [“' ] Fr for 2fF
O a' = a'Im"' Z E;tin)

so N(M) is W) Pol‘enT ‘&I 'fN(“\)

and N(1)=L<>16F
. of [Q,Iw. N[M)] 0»\

and N()"=0m . y i
s is the Jor L, H
It ,_ ‘TX B, B, O mé‘f"nx :'c;h 0; :oo::l\

BX'I(A‘C ) ‘For Som@
0 Bl" a; éF I‘W 62 t‘\eh




dim (V)= = Wt totmp ) @y, A need nol [83
be de:‘f:mf Elgfower of Jy is slso The Tordas,
b/ack form me EriX

Ix 8, ] and IX 5 +N wlnere
Im |
[ﬂ .az'rm‘ 6 & J“jon aé mATHy
4.- iy snd
" 1 S 5)“.@ Mé-él’tx
N( C)N m ) which cofmmu'feS
. wttln Sx .



Furf}ucrmore the char. poly. of X is |

de'f(t In“ ‘TX)): ﬁ(t_af)h{‘ ﬁ
bu"(' ‘tke min‘.m‘;a'( fo )/ O‘f X 1S more :«Lz‘/e.
T‘\ere. Cén be Iorl&n“oc/fs with Theseme
diajouﬁ “t?" T(ai,m,) snd T(as, my) conld
have 4,74, "4, and Thesszes céh be arran/u/;.,
non—increésin’ order M, =My . To sim /i/

ho‘t’&'t'ioh., ‘Fix q € {a.,.., ar} and [eT 8l the
jor/&n Llsclrs in Ix we Th didjual &u‘l‘r}/ a be
listed with sizes &3 T(a,ma)), I/a, mn),,__,]'@,m“‘\)
tlw‘t ;SI Mg, 2 Ma, 3"'2”“,“‘3] 3c've$ Na J’-&)“&
wilh e-velue @ i~ The sizes J scaled wi Thmy
the lar,u‘t‘ srte, ‘




| The us wel Tordsn Torm M&Trix'—
with its Sula"lo/oc/fs orjén)tcd intj:x]:r-su;‘;'eoé%;'
£or edch AistineT e-va/ae) )’a/ L,’...’ ét , a:d for

each one, b =B" )Jih"—-t, we hdre

(B = J.(b, L )
J ) [ i J(L)Mhl)s
distinc L e value

30,
éh‘ Jx =[ )I(L;)‘ |
“Tlbe) | inte blocks eich

o f which his the sal -Uocfr structure showa
shove. [e'ttin, ](bi)éﬁ:‘l €or sizé

K:zy (M, o+t ]
B A T A Y I YT YN

I (L, mbnh))
9"«. ;"J the T

(:n ey subser: pls 9 l



the char. 'ooly. of X céenbe writ¥en 45 L?_é_
fr (t-b-)kj Jhich sssames by .. b, sre

#t F distinet, with apdlogies For
usi n g T in Two wa,sh&/. BuAnow we'con find
mx(t) = TtT(t-Lf) ¢ +fhe m;n.,ujv. o X

=
where ‘tLe]. fower m; =My q I3 The size off

the largesT Tor/ao\jélulr “for 57 in J( 5]').

D_g_:_f. K; is colled The a/}ebraic mul‘(‘ig/icrfz
ot ‘tle’ Ci]”\ -V*/“C L ‘fbr‘ Ofeﬂ'for X éEnJﬁf)_
9,’ = Jim()(“] = ’eone'ltric mult, o f l;/' for x'w;m

, ij ={veVIx-J\r=L,-v} s The L) E-space of X.




N ole. Using oar nelalion €or J(b,
'U\C- ‘Firs't‘ COluMh o?‘édt‘s T—L/“/r ’)’ EZ

I(L,, Mbjj) "FGV 1¢4 5”5- corru,nn/,

tu S BAsis e-veﬂ.‘ar win C'V]d/le L] . .S'o

9,3 "’-'nb’. 19 The hum‘er 0'(' J'“u/f: M-T(s)

P_g_'f. For dim (V) £ », 5oy xeEndl¥) is
ot X is mylt)s

. SCMiSEM Ie N'leh Mih.fﬂ/.
‘ﬁ:. ( -bj-) 1% 3frlll0~r0fd;$f;nt-t /}nedr-

m - .-.1 , wilk no refufea( reols,

‘gél:t.’“l 30 é” ] |
For F &l’.olosel this means X is a[iyonaliﬂ&/e_




750 X i$ dié .’bb/Q Nheh edch ']' Y ’
did}onal) JZ T, )b, T ‘. n“’) : . _&
! 1 “} “nb.h-}.
(31g. mult. =geoin. malt. for esch 7). 7 ] 77
[ehm a: It X,}NS-EN{(V) ore ammn'f'inj

—_-—’
| JGMiSinrle 0 :ra‘lors on V' 'tke/ Cén be

simultonesnsly /o‘d]ona/i ved tholis, V his
s basis w.rt. which boTh X ém))' are ref’,{

b’ ol?a,onal m&'fri ¢,
Pt There is Q Jirett S m /e(om/uifim

V=i;®7 \/)‘; i'\tO e-;,aates 'For )' For dv/

veV.  pv NV se ye(xv) = x-(rv) Al
Ao 7 <o X(\¢A; Q?VM(’ ) Aﬁ(xv)




S R R EE————

SShCQ X isdl -)‘/‘e on V and 31‘4‘;/;*(;
esch Capect F:'j/; X resTricls Ts a,};,,,,;/em '
' "“f on e3¢h V)«,; , The min. 0//. o € The resiviclh,
divides the my(t) so i NIT ¢,rp/u e o |
435‘1’;“"‘* [;ﬂ&&r‘f.&z'{"r" | T

A V)“. 'Fpr' X) |

There is an e-basis of €s
&nd n\” SCuA vec'fws e e-vm‘.r, 'F"'/V, Lo

'DMC e S}muIlLJACOaJ‘ e'Ved‘Jrs 'ﬁV‘Xa“J/_a

Cor. It X,yt-Enl(V) are tommwf;,,j 5.5. op's
on NV Tthen XT) ore slso 5‘&&3!0\“’&'

Note: It X eEnd(V) if 5. and for WEV
WR hore X*W EW then K|y WIW is 5.5,




Prop. Let XéEh‘(V)-For AimlV)< o0
(:)’:-gl!xs,x,, eEnd(v) s.t. x=X%s+X,, {,,ﬂ
Ke SemiS;n,/¢, Xn m‘ff. and [Xs,Xn]50 .
(W 2 p(T), (1) FLTI 5.T.plo)=0> #(0)
and  Rgs p(x), x.,=f(x). Vy eEndlV) s, 2.

D(,)']=0 we hare [Xs,Y]=0=[Xn,}'].

(() It ACBC V ore SaLsfaleJ et UV ond
B €A then RsBEA sndA XoBEA.
; g_o‘ég': A= X;*‘Xn 13 CJ//QJ The Tor/u-(heuul,'
de com osi‘fim of X inloiTs :emi:}n,;é

| énd nilfofcwfpavts.




_P_f‘ For F olg.closed the W
s TT (T-dﬁ-)’”*' for ditinct €ithas 4, %
w;t;:' al’.multir,icﬂ"iex My, .., M (Ha::,lnn/r‘
note |"'\)- Le't' \4=Her(x-aA.Iv) ‘ 5o AT
V"‘_:' V; and XV €V; €or 164 £17.

The rcsfn‘d‘im le‘j V‘—vV‘ hes ckor. f‘//
(T"l")"‘: The ,o,;_n smiols (T’Qn):"...,(r'a")n"
are pairwise relslively prime. It oll@ %0

Fhen these dre slso relstively prime & T,
I+ one of D e-velues is O Then Lhere 734

T i The (;sT For some 4.
The Chinese Rewmainder Theorem (¢RT)is & |

| N ———




| S
basic ring Cheory result which syplieg o
r;;; FIT] and ;ives Th exi;}‘e,{{; ,-ff}; ‘,)4—2‘
P selisfying ‘the cengruences:
r(T) =a, (med (T-a,) M“') for 154 ¢/ ond
| F(T) =0 ("NJ T)) which ¥s Fm’/ied ‘y
me shove if some @;=0, given by CRT if:'//
| Q‘#o since [ i3 H[.'on'mc to edch (T"’Q;’ ..
Let ,.('T) =T-p (T) so plo)=o=plo), ond
\ l“f‘ ) =F(X) , Xn 'f—(X) _ These dre boTA foﬁff.
in X So [X:, X.‘]=0 dna' V)' éEhJ{U) s. L.

[X,ﬂ-‘-o we hre [XS,YJ'[F(X),)!]:,o and
[xay)=[gl0,y]=0.




Any sabspace ot U stabilized by X is olss [13

Any sabspace of V stobilized by x is olss /93

‘ SfaLi(i‘EC/ 6/ P(X) on o f(X), 'For/exa;..//el‘&Ld"
3“"‘/‘“‘( e-space V.. L(si'nj Congruence
p(T) =4 (med (T-0)7) wesee Thal

o) - a1z X 4 I, = (x-&T, ) vois O on V;

So Xs]v‘-‘ﬂ.‘Iv. +or esch el melres Ks

sem‘nsimflc on V. We J&'ﬁhed

xn-;?(x).-. x-F(X)’X"’“s m -
50 on V; we have x:‘=[x-4‘1‘5') =0
and tThen X, is niff on 8l otV irilled by
the power Max ("\,")”'fr)-
S ]




Wz becsuse for ACBCEV with [ZﬁE

- B EA we have X*B € x“.(x8)<X"A

C ¥l B €A )a)! M/Nf‘ln on 4 2],
od notbe in A éa‘

To ‘F,ms/L 'Dl.frwfwc onx)/nee/fo show
-tLe u.m,,«.zne:: of Xg ond in farl‘ (a).

Fhere is anolher decomposilion
ere S 1855, nis ml/ (s, h] =o,

X S*h wk

Then R¢g=5 =N- An snd [S X]—o [n x] So b
(b), [5,%s]=0=[5,%n] , [N, ks]=0=[hXn]. !




T}NtS) XS—S 15 @ JI' ‘F‘femw b'f Twe (ONMT;“JZZL
s.s.endo’s of V so it s 5.5, dnd '
N-Xn is i Fl. of Twocomm, niljo.en/aﬁ
ot V, s0 T s nwf,

The on// ofm't&r- in End(V) which ;:VLoTl $.5.
and nilp. Vs The 2ers o/ern‘or-, Oy -

So S=¥g a»/wx.. 75'85 uni/.a&hetf. 8]

Aﬁglicdiiﬂdt For dim(V)< e [et /] = V)
and its ref'n ad : L— End(L). %

we hire seen thet XG’((V) m‘lf. = m(x "i!f-
lemma: It Xéf?(ﬂis s.s. then ady is 5.5,
Pt Let Sfv Vi) be o basis of V/ suek that




