Lectwe 5
7 ) Sewis /mpZe ovbits 4 Jom/m a/f Co/ﬂﬁgsifz'm.
2) SL- fn'/ages,

Kefs: [B] U] Sec £3 [CM] Secs 2712,31-34;

11) SEM/S/'m/oé element's

In Sec 27 of Lecture § weve /q///uo/ e notun of 4
ﬁ/?oof@:«zz‘ element- 5[/;7/’/@]5(,, we cau define Ho ntion
o a 5@47/5/’»7/0@ element

Detinition: Mn element XEo] s called Scmz'szm/o& of
= %Lféﬂ /efa[l/. , ¥ ) /e/ofesm{q}f[ow ﬁD: q = g{ (1 V)/ o
906/;(750// (f(x) (S 5/51'/11/9/3 (& ﬂ/’hé@ﬂ@lf‘?ﬂ/& )

As i 4 m’%oﬁ%z{ case, f x is s/smfé, Hon 50 is every.
element in (x. So we cen Gl about s/simpte (- ovdits
(n ﬂ 77:. &/QSS/%CR}(/M 0/ )‘ua/ (JVL{/:LZS /3 w//‘/pm:. Z%z j Cﬂ

be o (ostan Su/&%%}’a_ andd A/C[Z/[J e . A%Z §04p.
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7%301/6}14 [ sev Sec 7.7 i [[/VJ) EV&/; eloment of j s

S/S)m/)&, Evp/a, 5/5/)”/96 A7 9 intersedts } 2t 2
S/lgé /i/-om/fzz, Thss GIVES nse o a @'em‘/m beHweon -é[e
set of S‘/S/)%/aﬁ ovbits in q and Yo set W of W-ortyts

in j

E)(ﬂm/nés ), g~£[ A Swi;/'m/oé lement is o aé'céjomz-

Czable matrix {l/e? Sw/sz'm/pé bt s wzz’?wg ol ter-

mined é, e Qjenwz/us (of MJ’ of its elements) Tl

collection of ac’jaem/aﬁue s s ) wiovdered 4 Ziyaé a/

pumbers whose sum s 0 —g,maftj} w clment of j/h/
7) 9= $0,,,. We realize Sg,, as /m/z‘rzc;; Sk~ c)’ywzm‘i

ne wrt. the maiy mz‘f—ﬂ/‘ejom/: 70.-'; ) For &

we can Take Ao ﬂ//&%ﬁ/g}@ of all aékijom(/ Matrices :

5= oém} (x,.. X,,0 X, —)g)ccs’ozm ; W/ = S”M(Q‘/j" aﬂ%f

on } é "s:jneo/ /;enm‘éu‘/om’.’

Lt xe Ld(C?) be ﬂé’aaqomﬁzw%, for JeC

@Zl K ﬂ/eﬁﬂ{c ZZ/L //\'5/‘ eNSPAce. 0/ X.
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(1) Show 4het xe So,, < Vf@ =" ¥
() Deoluce Theoren in His case.

: Wor ot He eme/eJ of g =LQ/5M & £0,,
[l latter (s mor Subtts) in a simitar Fashon.

1.2) Jordan aécwn/asf{/m

Theorem in Sec 11 chhssifes Se}ﬁfS/m/oﬁ o bits. Chr j"”/
s to clo 3;2'721 2l ovbits. T tums ot et one cou
feduce Yo MRSSI%’CJ/M 0/ A orbrts oo f %
clessification of ﬂ/'/foafenf ;@jb[nf ovbits S 2 smlly
goup, Th Hrst 5'5? s He so colled Jordan decom-

0 Sf?.z) on.

Lor A noxt f/go;fem’ see [B] C/.ZS@C 43

T heorem: 7) Lot Xeo]. Tl 31 5/5/»}05 X, f”/%afmf
X,€9] st [)(S X,]=0 & X+ X, =X / 7./4 Tovdan a/&om/os/'zz/w)
2) [f/f fﬂ R g be 2 /omwm////'m of 5/5/)7//05 Lie

gw@%fa& Then (f[")s’ ?[XS)) ?p[)(),,??ﬁ[)t’,,) # xeoy.



/A m§ 7) S -8,
:Dcofuce v fﬁawﬁ/ma a/ conditions in He detonition
ﬂ/ ﬁi@ofenf element /Sec L7 o/ Lec 4) ]6’0114 T hom.

73) Lovi Saéjma/as 4 /eﬂﬂf/on % classificetion F ’7"’%0‘
teat orbits.

Detinition: 1% 2 Levi 5"{jm‘f o [ we mean He centrols-
zer of 2 j/f/mp/é element in g

EXMP(L’S 7) [ S, z‘o Caﬂ(/égaf/p/) 2 _Yelm)”/m/og clemen?
X s Aa}[x Ay by Ko K Ke) b A K] Fov 2] /A
contralizer Z [x) (0/45/}1‘5 of z% é{oct dézzj ol matries
w. bloces of sies m,. .
2) (= S50, Can assume x- oéaé/xg K- ,;x, 9.0 - 'JL"— m~ ,c)
o Tdertity Z6) u 118w Sotm,).

/g?(l[ ,C;}, 'L‘L jene//«,z J eV.zydLl /ew ;uéjmu/o Z I35 o Connec-

feo/ /’ea/u(if Lve Vouf
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Iﬂ f@rzzz'aw[&u“, (/,/) is & Semz’s'/'/u/oé jl’au/o) [=;[[)EB[£[J,
and bl cloments & ;(f) ave S/I/m/pé.

: ﬂ/eczc Hese Loims 7,44 fxem/oés.

P}”o/oosf’fion: Fix a Se/uz}/’rM/oé eLoment xeo. Lt /- 24&),
Theves a o@'fﬂ‘/‘on bet ween:
T Gobits Lyeq lypm
() The nitpotent arbits of (LL) (in [L17)
Tl nep () (1) sends {405{ o ()

Scetch of /roo/: leds constrid a mep (1) = (2). We
lan RSsume 4s=X. Ve hawe gag)5=x<=> [@) of Thm i
Sec 72 a//e&:o/ 4 4 ca(fo}uo?t%um 4 of ﬂj §- g5 = &=
éel, We claim jne[é/fj. Tndoed, G 7,0 donst, 2L
/an(v/'mf/om [ —» 3(0) [LET s et G0 =T ) B g,) ot
Tly,) is semismple and if s 40 Yoo (4,)= )27 03,),
#0., a contradickion w dq" 56/}707 ///’%az‘&ﬂf

Ao L= Z2)(L1) inplies e cach [-ortit in L (s a

e
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sindqﬁ (L2)-orbit. The mep (1) = (2) sendls @ Z /4[37,”
where we  choose g W Gt

- Show that e two Mips ot well -clesined &
mwfua,% (nverse. ad

2) SI- fh}ofes.

Here we e);o/au'n an ;}O/omczM % ﬁua{?m? nitpotent
o bits. We wmtl relote thewm 4o [ f—co{y'tgao& classes of )
/omomo/;on//‘sms N4 —7, a.ka. ngz‘ryo/cs,/' The /uoimf of Hhis:
we con use e spresen teiion f/eog of 8 % S'fua%t #,
ﬁ/’y;éaz[eﬂz‘ orbits — we mtl db so in Hhi lotuwre & Suésqaenf

ones,

Detinition: Ay Ls"{ frz;oé n i /s ﬁ;/,/)Egj st # 0/%6’}41))2,
/’f/{ﬂifloﬂs 07/ Sg /OZO/ [A,e]:.ﬂ’) [[,/12’27// [E, [] =/.
ﬂ/ course, ’L[o j/l/e Suyé iy ‘Léo j[l/c R Aﬂ/ﬂﬁ/ﬂo;ﬁ/fsm S’[ *7‘5.

Note Yot e s tilpotent : this follows, e.g, From 2) of Th
in Sec 12 ’éuf cen 2050 Le /}/oyeo/ aé/eﬂfé_
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Theorem (Jac%son-/%ro?}oy: [CMJ/ Sec 3. Z)
é:-l/er} ﬁ/';oafeﬂf element esq is included into an c§§— f}'z/oé

[ heovem (Eostant) et [6//,/)) /6,[:7?’) be géfr;bés_
Then _:]je( st ge-¢ j.é=l,’j./c75/

7%/'3 Z‘/forem w1l 0/.'; /ﬂ}’cho/ 50/001/

(or: The map /@4,7‘0 ) Pe quves f1se % a @kcf/m between:
A falyaﬁfecy, of - fr?'a/es
. /Vz'goo?fem‘ (- orbts
Foof:  TM heorem a3 e Map /s Sa‘r/'ed’)vﬁ 4 Lostants thm
Sajg #e M /s /}yeﬂflva d

EXMP/a: q- sf A lomo/noyé)'sm s/ — 2 is an n-dmensionad

Sg‘l’ff, S/n ’Cof/'ajﬂ(? Less = é'som;/fo/fsm class Pecall that fin

dimensionad, Ll- ps e com/p&faél redutibte and fov each dimen-
sion ! ZWe/p_ T Lllws that Uy n-dmensionl 54 Seops ase

Lassitied ? e /aarf/'{/ons of n Ao in cach 54-[//90 o

e stendard faszsl e acks as a 5/335 Jovdan Wlock. So
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Q}’o&a}’} vecovers Hhe lassificetion of ﬂ/'éoffuf orbits i
3 vie Jordas 1(‘7 es.

29) Froof of Kostantss theorem

We wmtl needd 2 Sﬂj/fg S‘L/Vanjar cLaim, whon we cAoose ¥
/%m 2 Ctertain S'M/j/au/p of Zi= ZC/E)' for e 7, set
ﬂ[:ZfXégl [hx1=ix5, Ji ’jﬂﬂi' Erom 4L A {A‘eo}} of El we
dedluce hat 3> 695L (onsider e ideel j;,@j( n 3.

L20 70

Z’Z’S (on'fw}?eo/ tn @g, Mo/ ZZZL /a/ﬁztr Sa{g,/(jf/{m_ 60/7;)';1‘5

L?0

0/ mém‘mf elements ( - chece Hhis in fxm/oéﬁ PRRY.
g consists 0/ ///?afenf tlements and Aence Z,_-"f)(ffj_;.)
(s an ﬂ/{cj&éf’u’c Su %/oaf 07£ z .

c X s nomd i 2. Ttos aﬂ}bazsz as an jac;-

falc 5/014/0.
ﬁe /aﬂam}g clnim z}h/oﬁcj Kostantes f/ear’em.

/Q’olaasifzon: Lt ehf) (e /,/’) be tuwo SL-trples Then
T 4e Z w gh-h! of-f
i ge g g



PVoﬂ/ : Sf\"f 7:
/é/tm £+A:A+§+
: Plove this an'%g Lot 5 i‘? Kt £ Zf - exp /;+ ).

Steo 22 Here we show Lhoit A/GZLA=[S{70 /]s@}&@
A €3, Niote Hat [e h-h=-2¢t2¢=0 § Jh=[o f°f € inle-].
From #e rep. ‘f/fo/% of 8 [ we tnow thet

§(=Ker[% 1)/ Zm[q-]:a{h' A/Je}r folfows.

3{903! We can A}p/? e cloment of Z, to (h1) and
assume Kh o cloim et Hhen 7{;7/ Iho/ew{ [e £*f1=0
= /—//65‘ But /:/e\a]_z. Bt ;,;[0}, o £if O



