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Note : Define IB(X, ¥) =Tr(X)‘) "F'f‘X,)'é'Sl/{
15 202 meTrites, giving & symm. bil 3550 form
on L=al (Z,F) us'm,rb'“naz‘unl" rﬁf'n on Fldf
211 matrices. Wilk same 63547 X,=€, xo=f X3 =h,

Te(r)=Te([§ )[5 1)) = Te[5%] = 0 = Te(e"

Te () Te([5a][09]) *Te[s5] = 2~ Tr )
T (%) Te{Bo]4]) <Tr[83] = 0 = Tr (e¥)
Te(x2) =Te ([P 2]) = Tr 38[=0 ~Tr (f7)
Te () Te (LE3][-5]) < Te 7 8] =0 =Tr (£h)
e (k) =Tr(BA[8)=Tr[5] =2 = Tr(v")

Sop 0] = [1e uc)] <[ £ 8 8] = [xte)]

.
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Recolls L is semisimple (5.5 vhon Rad(L) =0 il |

| X4 L) =

(Mx.:olnb/e ides ?—(L is Trivied), Let)gi}(%
| is 5.5. iTT L has no nemero sbelian ideids

eh i/uf is solv. g0 /™ RJJ(L)}

od i f Lis neT S5, Hlom its nom per Red(L)is
hoce derived series hasa losT

3 solv. idﬂf w g
non zero Term L4 Al whichis sbelian since

o & = [L6 L]

hAE Sl B S

Ib_ Lie bl’ L is 5.5 iff K is ﬂthOj.

P.C)Suppose Rad (L) =0 . By det o€ S =Rad(k)
AJ;)-’D, Vxé&$, /él. so True V/é[f,Sl

Tr (‘dx ’ )
By C&y‘f'an‘s Cri'ferion , {Mi L"’L )A.éS} =¢d-(5)§@

s :olva&/g so S issolv. ideadinl s0 S -‘-KM/L)%




(é) 5‘6{,0“ S=0 S’ION eV'G’)I &‘g’i&n IQ_L I3 Lﬂ
TuiJe S) sSo 1$ tn'viall 7)vihj L is 5.5.

L et er' yéL/;o L_‘.‘_'!.)L_‘.‘_‘Lar So
(“{x"JI')’L"*I and (u(x’dr)z(l,) _C_-(JKOJ’)I
Q[X,[\/'I]] G[l: I]=0. This soys (“(x u/y) 'S
ni]’, 50 Tr(dx ‘dx)-‘-O (su of e-w/u;, B”O)
s0 K(xy)=0 for xel‘,/éé soy$ IesS=0. b

artof fru‘F showed theT

S ‘R.Ad (K) < KJ(L) n jcnen\i,
O ReAr -
wilh idesls I.,...,l‘téL isadicecl

Sum .L=I,®"@I-, when it is adirect sum ot the
L, ., Ty considered 35 subspaces.




T. that csse, [T; D 1€ Lnls: e N3 |
So L Cén l( V;wa 5’57»‘ “e;t,e\nlzl"o,[f;;?:n@
ot sva-r&'l‘e Lie slgsbros {IT; 1t with brackts
0 bebween Ai 'H:CVCJ Iumn&n/.s.

Ex: 2L(2,F) ®.L(3,F)" {x+y}xed[z,1-'),ys,a§;j
wilh [X0, xz*ﬁ] =[x, Xa]"‘[)’,)}’z‘]  Coald alsq
use Cowm onent neeCion: |
For' Li& &l’clra: Lu,...) Lt /&f L,@---&Lt -
{(Kn,..., Xf,—)) X‘-é[&, | €4 éf} wiTh comfm‘wl‘wise
w orer&fions t [, 1. Then, eack L, embeds in
as its cm.,oo\ut', owd [l L,-] =0 for i #4. \




 Th. [df L Les.s. Thon idesds L,..,L, 8L hi¥
each o s/..Yfe Lie slgebra 5.6. | =L, ®--OLy |
Every si»,/e sdead of L is one of Chese L, , and
‘ KL- = K'L for The ki//?n) Form K,_,.ML‘. snd
A -XL, A

A7 K en L

PE. Step©: VI AL lot I =(xeL [klupl=Vyd}
BY sssoc. of K, we see Thet I+ 4] . Aff ')I(gféu',
Cri'é.‘f:o Lie 3',. I tb,ﬂ‘ I I‘LQ_L 18 rolv,
so Talt=0. Detsils: ad(T)=(adycgt(L)|xel ]
é}l(L) and let T=InI*. c.C glves Tsolville
of Tr(“([_x,y]'de) =0 VxR el . B AT s

K([“.Y],t7 ‘-‘K(X, [)','2])-?0 since KGI“)' [v 2] eI.
K houJC’- %Jim Ttdim I'L %’o’m (L) sol OI@I“'




| 5*@/0@“3/ ind. on dim (L). TF L hos no
non pero idesd thom L Ts f}m,é/e andd L f[','r#_
Jecomfosifion. 0 Derwise let L, be ¢m;i,-':‘ze
noRBEYO i/ul, and weie )L=£,0L"' Amtf
L| 153n iJGJIOf L M\l oh il‘dl O'F, L.I'L .‘{ en }d;;l
of L. Jo RaJ(L,) a4/ ss./aL, s and also for
L."" $.S. (u'hu//y l., 13 S;m,o/e L/ M )
By ind. L =L, @ Oly hes adirectsam Jcanf,
into S;mrlt rdeads which ore 1desds ot L .
U.ni,aencfs: For sim’/e A a/ have [I;LTé.L
ond [I'L]$0 since o Lhtrwise IE‘-E(L)'O.
so O#[LL]4L with Tsimple gives [LL]=T
3.t (L] =[T L, ]OL[T, L] ©0 [T, Ly ] =T me
be jusTone sammand, soy [T, Lf]rI‘ g_[_’. So 1-=L]._ .




Cor: Tt L is s5.s. Then L =[L, L], sl idesds lle
and homomorf‘uic imsges ot L sre 5.5. Edcl
|J¢4£ o'f L Is & Sam O'F Cﬂ't&in S;M,/e i/u/;

ot L.
Taner Deri vaCions:

/___—___

Recall VxelL, vd e Der (L), [J;dx]'d&) whied
mplies o (L) = {ady cgt(U)|xsl] 4 DerlL).

Th. Lt Lisss. Mon M(L)-'-'Der(l-), thelis,

v eder (L) Jead(l).
ives 2(L)=0 so ad :L —rad(L) s

L oss.
i%%'r L:’M,,é“d \lf\'tinj M GM[L)' ,‘ta‘zx
e "“‘""j- Letting D=per(l)

B lilling Form Km
[ipl"]gm jo "M gkblme . k




Let T=m* ={5en|Ky(4y)=0 VyeM] subppal 117
o{' D, then kﬂ\ nu-/‘j. i--s,/iel I/IM =0. 3«1‘
T4D ot MAD 56 [L,M]STAM=0.

vaeI, xel, ’Jflx)a[“:“(x]é[fﬂ‘ﬂgo, So
e iu)'u?t:ve fwp lies J=0,s50 d <0ond ML=,
DMOME =M 50 Der(l) =ad(L). @
Abs‘tﬂb‘t Tora'm De “"‘f-'FOV L s.5.:
Recoll: For vy F'&Ij. (Q,*) ‘Fih.din'[l Dcr(ﬂ)
conBrins senisiou,o/c el 0540. ,o.wﬁ ot its elts.
Since for L 5.5, per(L)=od (L) =L, Vel
adtad, is T-Jecomf. In

Jisnel s.t. sy *

End(L). Also g€ x=5tn end [sn]=0 , snd

S is sd-5.9. sndl n is od-nilp. 52%s end M T=Kp bt
5.5. ond nilp. vl ofX.




