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HomeworH e

Problems T, 6, 1,12,

Facls aboul ideads ins Lie slyebrd.
o I€f I, T4L ere ideel s, then

T+3 :{x-o-yeL)XéI, /6 .Tj é[_ and

[I' J’]: ;ra“{LX,Y]GL'xer,]GII a | .
Note: [I)I]ﬂlnTéL.

sce ot L )/e'\q' ne The

 rwmslipeds of finl tobe
N,__("P{X‘L} [x,h] é'.-/‘f}, Then NL{/T)‘-L

is o subslgebrs.



Note: If Iis a fﬁL‘ﬁ‘LY&,}p ['f,/r]g}r) M
them ké/\/‘_(ﬁ) and NL(ﬁ) is The /4757"
subsly. of L in which K is an idel
Def Say KOs Self-mrma/it;nj o+ =A) ()
Det  For subset X g/_) CL(X)s{"L)[)}X]“D}
is The ce»‘fn(}ier o‘F X ml. Thisisa
NL&'Iché ot L/ ond (. (L)-"— Z(L) cenler;

fﬁ# If ¢:L—F is aL?u/j.AM. then
L/ fterd = Im(4). If I 4L wik Iékery

then QYL/I—QE s. ¢. ¢=Yﬂ7‘ w)‘em
‘JT-‘L-sL/J: 18 “(MoMul"fro)e[f‘,ph N{x):x*l‘.




|25 & Frwhit T4l does [T

17_/’ such & hom, Y exist ?
1 YV Must hore 'P(X'O'I)-'-'é/)() 4
? L/I wel(-lef;ncl uu'p. I‘fx-rl“a-)d-l" ?
for X,y&L, +hen need &)= €(r)

Only knowthet X-yEL . Must imply
&(x-y)'-‘ *(X)‘é{)‘)’&, so need tohore

xey €T = x-y&hec( ). Thisis only
waronteed when L éf‘fﬂ"@’),

When I=lfer(&) tlhen VY is oijec't‘ivc
since “V(xtI)="V(ytT) gives b0 =¢(y) so
O(x-y)=0 <0 Xytlrer($) se x+T=y+L




(

\f' 1$ e Lie alf.kom. sin(e VX,)’GL) &p_
v [xen,pet] = HCTeT) = €(Leyd) {60060

[ (o), YD), o (1 Tsom. Thw.)

L, s ———
ﬂ\_(Z"" Tsom): Tt I, T 4L end L eJ

then I/f[ Al/r and (L/I)/(:)‘/r)?- L/J_.

11,((3"4 Tsom) IF T, TAL Chen

I*j)/]' = I/(I/\I) :
/_____———'——_—_'_-__—_—
These hare Sté-'\.ddf'd 'aroo‘f: )USt ll‘ﬁg 'ﬁ;e
cmrre;)oon/inj preofs i ring 'ﬂeor/,




M’"f“ er(od ) = {xe L | ady =0} < |4

[reL[0=eduly)=Ix)), vyéL) =2 (L)

I L is simple the 2(L)4Ll ond
(L) #L (otherwise [L,L7=o) ¢, 2(L)5O
S0 o L —9%((_) | $ injecl‘;v-e: It medns
6'7 Sih\,e /_;e é/ 4)’3 I3 Bouuorfélc 'fo d

e slpebre " (Lie ssbslpebre oF

’L(V) for some V )

" c{b:L L] & is snisomorph
Def . Aut(L) {4 ?I-P/L-‘-';l(\/) “53.)

SéaL(V) and 3‘L3.’;L Then 16/4ut(1-).




GL(V)’{'F-‘V—)V{ €is inverlible linear N,}[g_z_
a¢Cs lv/ conju]brioh on dny XeEnd(V) and
| rc;fgcts asseciolive co-ro:ition fn/cd‘:

' 3()(, )3"-.- (7,("99(,73") o s s respecls

commu Tutor Liebrachel
L1 9 (r-70)37™ b g Hon o)
=[98 97171

Ex:L :&e(n'f—‘)) Vy&&L(M,F), Vx €L,
Telyny)> Telleyly) Tr (=0 5o yrg L.

L



Def. Say xel is ed-nil
hi gol‘gn"t‘ wAen 3
MX éEml(L) s ho’fofen't thol is, L

(M()k =0 e somt 0‘-’(62 Itmuh:
vy €L, (ed)™ () - [X [ [ 1] = o
h'tomcs

De'f exlo{aa(,) p2 o'(:—':—;()'n=1+JX+{dx :.

( -1)
| Need chir(F)=0 fur i fuctrs

Keu//; M,( éper(L)=l§:[_->L}Ju 3 »
derivetion o'FL} i

]




Pt. Exérc"se. J
ot deriw‘f‘}on. Proot L/ snde el on ‘Mk”' O
(or. For nslfoz‘e.:{' J'éDer(A)' soy d ‘0,

V;,y ¢A, exF( J) (%) ¥ ewy/f )(y) = ex,o(J )(X*y))
PE. See Humphreys, piye 1.| *° pl0)eAy

Checl €y J) is 1hvertidle: Write ﬂf(‘f)"l*)?
Then inve(s{.is 1-)7-0-@"-))34----\\[-:)"" 7"" |

N



Det For ady m‘f/o., 5oy C’f(“'x)édat[L)[_‘ff_

IS an nner avjbmorrly}yn LuJ

I n‘t(l:-)--;z;)ff{ Mx) ' )

dx is m’//> éAut[L) ¥
-8 hOThétQ :a‘,,-.‘f b&fd““_'v éé’f“r—/z’),
Vx &L ad-nidp, ¢°(M{f,)°4) radyy) so
?o(@lx)-¢- =(M¢(X) So

Le‘t's olo some €y /iCit a/cu/dl‘ioh: ) A
46(7.,/:), In Hum'olwe/{) nololion is
x=e=[23] y=F:[22] h=[o5].




Let 7 = explady) expled.y) exp (o) Ttll
(ompute: ady) ¢
e e ) 2
FL W -ax
[hx]=2X : h] =h-2%
ex,o[ul.),): k= X=[y,x]-fy,h] < x+h-y
‘h 3!

RN L = -2
| } w[-r,h]*zv.[‘&"r] “h-2
Sy s
‘ . e tnfrnite sam |
xp (“(“) xHX*[‘:‘,ﬁ a ["ii:]+ Po'n"'t u:ec ‘;\:*‘: J




< explads) (xth=y) = X +h-2x~(yth 4=
() el‘f(u’x) elf{d-y)()'*h‘x)
:g;f(dﬁ)()’fh‘Z)’“(K"’h-y))
: exlo(“'x) (-x) = X
a(n) = ex’a(u!x)ex ( N—y)( h-2x)
- exp(edy) (h-2y -z(x*rh')'))
% = exp (adx) (“k"u) =-htx-2x ==h
Summ”/: q—(x)a-y ’ 0‘()')-'---)( , 0"'(‘\) -‘--LI,

g . |
Soe T -‘-’I' 7 1S &n Mw/a‘iah

So O'(X) =€tf/¢4(x) exp/aiy)(x) - Zﬂ]




(Ov.ld represert 0= as @ 3¢3 metrix &r
w.rt. uli {x,y,h} of L=al(2,F).

Bt tha »w'f‘r s In L sre 2x 2 ond
exp(x) = [L11¢[34] <[4 1] € SL(F),

expl-y) * [Lo+5¢ [' : eSL[ZF) $o
s epeplplep[o 11
‘H][lall] [ol ;] and con)a]afmn L/;
does: sxs™<[4][s ][. o Jefe ]
sys" =30 [3 6] [77] <[] z"k

we hére




o sk =[S 3] IS

="‘ln |
S, The action o T om L=JZ(2,/=),$5
the Same 3§ Con}‘uja‘l‘;m L/ s=[%0]

This 15 @n exa»\/e oF & enent resa/T

Th, Let L € gt(V), chirlf)=0, xeL snifp.
;\%omorf)'km & V. Ther Vyél.)

exph) y (evp(®) " = expledy) (7)
P£. I The sssoc.riny End(V) [t
Ay ® lefE wmuld. L)r X, /a,wi,l\z‘ ma(l. 1:7 X
‘so these commueTe and are nidp. o



(6'\4 M)(: )\x'e‘/Qx . As (omnd‘inj [5:2

’ Ofcr&'(ovs onV we con use laus of exp. *s

15t explode)-exp (') * epu) rplpa)

=Aexple) Peplx) , 50 geT
€¥p(‘/x)()') = (exp(x))y[exf/-x))

‘ =(ex’;(x)) /(exf(x))-j_ o
R
Homeworl # 2 :(Humrlwe’{) felff- (O :
#4611,




