Def. For Lie slgehral with L-module V/ |2
Se)y V is M when iTs ony ’““:0/. ¢$7
NS {0} owd V.

Th: For =o"e{21F), V=F[x07]' Vor for

E;m e &S defined &eﬂre, esch Vi i on

'lrreduci5/¢, Z-Mo/u/e.
Th For B= Fspas (p=9x, g%, I}/ V=F[x]
-ils—-an irrciuciL/c é‘mOJu/C.. |

Pt Exercirf.. )
. For the classical moTrix Lie a/,ciras,

Th

5(24,F) o0t F), ap BLF), oL 0¥, F) the
e resentalions on coumn veclops F O for
ar rofria‘fe. M' e ea:k ‘\rreduciue,



$o far we have seen mest/ €inite dim'L
Lie a/jeé rds, so here is on {o-/im’l ea::;f/c, 2!

pet Lot VEF[E, t]= @& Ft" bete
vec‘f‘or SPdCR O'f Lauren,-l‘,ol nom l'cl/(s’ n -t.
Fmr eack ne det/ne Tie linesr er&?‘or
dh"-‘-"‘t“';'it- on \V/ ond let L""IZ/M (dn’neﬂ
..'l‘ﬂ‘ors this is colled Th W;-tf

unafcr comwm
|ye slqebre wiTh brackels

[d"":"“]:(m-n)dmﬂ .
‘tL-t ac‘l‘?Qn o'F fl-l- commu'f)?‘or

. Conm u.'tt.
i f o Tt EV. Wtje:f"firsT



[ A dn] 2(m=1)Aonsn . T
\Jiﬂ\u.'t the minug S/an W d

tLl 'F‘G-TOY' oh the Y‘l"At ‘l‘de WO&“ LLnGl'M).

Also, do"t,%t sets alia]ona-/l on V b
- do(t“) S =A é‘. 4



A ver | ™ .rféht Lie 6/¢6rd M physie 0
1 the Virdseoro alfol-m\jclose’/ r{la{f'eldsto ‘é_:’e-
Witt slgebrd (s §-diw cextrad extlension
ot Wit ¢). Let Vir be the Lie A/,eér'd
with besis {Lim, C.I M‘-‘zz nd Lie brackels
| : T'ral) dn/

U—M, L»J - (h'h)LMM*- | 2 J;""" c
be shown thet these brackeds silicly
| Lfé ;xioa:\(f, T'lcv{ 13 dn ex?‘en:)vc
theor ot r re sento Limms of Vir, dee I
| rd:‘?e)d’ To C‘fn{oruél Field Tleoy)(CF;{As
)

well as To Verlex Oferdoy- AI,;L,—“ (VOA s
and (sffine) Mac~Moodly Lie slgebras. |




Here is & brief peekt at an oo-dim'l Heisentag)3]
Lie Jg@’wd- 56/'0 chor(F)=0 to a'v:id ﬁ-ﬁ:ﬁ?ﬁl

Let H=[F-s Au{L,I... bl be sbelion so

[hi hs])=0. /’Let ’ L}

% ﬁ =H®IF F[t,t"] ®Fc wilA [F-bosis
[, @t™= ki), C [15 ¢4 me2]) nd

Lie brdt/fe'fs [_C)l‘\;(m)]’-‘-o (so € Fsceu'(ral)

[h;(»-?,k,-(")] " Imon € mffre‘;"): “

These lyracltets conbe shown To obey the Lje
Mjebré sxioms. The cenler ot Fl\ 1s

2() = FspsnlC, h;(0) J1eie4].

I



et A% s {'":;(*“")l sk, 0mm ‘2.2

i=z(Mer el .

|
|
|
|
|

|
|
|
|
|
|
|

|
|
|
I
|
I
I
|
I

|

ii,'

| »',Cbr'é" o'f Fo/yvmh\}éfs |n 'L'Lo, (ommut'.'hj VAri&;/es

Then each sebspace T and H - is sngbedion [/e

'

subalgebes ot H becouse o f The O -n Fiifor
own ‘f‘lz Yi"\‘t Side of 't)u. mon ':rd(/fef‘ﬁrmu/d..

[ﬁ, ﬁ] =f;’w"’/FC 1 1-dim'L .

A
\ ' on a vetlir
There 15 & kefre:eni‘a“l‘wn oF H

olynomials in wfinitely men veriobles
;l;:::afijcfj "t:e rer'n o T i_fe. 3- /:m‘l“)l'/eisenl‘ev
c". on F[x]. Let V"'S(H )Le the s/vmme‘tnc.

b‘j,m‘ ‘:(-m) l_‘l ¢ ‘:JQ'OLM GZ}° v



I_ll: TAerc 1S 4 LFG af]eém rep resentation sz
of H on V-‘-‘-S(H-) ) &]’.{\—C Endl(\/)'gm)\tht
cb(hi('“‘)) 1S Multi)@/;c;fion L)l X‘-’m 'FIN' 04,.“2
43(%;(»@) 18 Max“.m is,oarf;aﬁ A+t w.r.'t.x‘.m

tiues

" _
and ‘P(C) ‘:I\, is The ic)uti‘f)/ e/oefdﬁr.
Pt. Multif;/in‘f}m ofera‘fors commauTe wilh
exch o ther, so the cestriction of ¢t H-
is s repin of A on V.

Tke_ Férf}af ah'F—f: orera»'tors COMma.je wit)\
each other, so The restriction of ¢ o Hl™ is
s rep'n o HY on V. .
 The mult. nd rerfiaﬁ o £f. orew'fars w.r.C.
different verishlks commute so ThaT




‘{or léi*j'é-ﬁ or oLM'néZ wiTA m¥EN, &f_
[ b (w), hj/—h)] =m dij Omn € = O snd

) = [ J. f‘t emd ‘h
[max;’h) x"m] ° ¥ r.eﬁ“ red =l wl\;)-:
'60 cketh the cofe ul\er\ 4=7 >N m :
[h;(wﬂ, h;(—m)] = m J;", J;,M c=mC.
We must chow TA v T on V the commalolor |

X;.M, 4
onl)r s ffect one var:‘ab/a, X=X ) and we almuﬁ

)

Know Trom j» u‘fr’i’v_p on FCX] that [Jx X]-"I

so This breclet relitVion is true on V.7 Ae
idcut;tr o’en«‘tcr s cenCraf snd re,refu'ts C.



e have nel said wheT operators sheald |
re rese-v'f "i (0) N ‘£ Lw'(.' s/nce These drf.[is:
central ia H ke/ can be e resul‘u/ sny

scalsr oren‘b‘ors :}f/ tP(h [0)) = AL 'for-
_/_______/———————
The rcr S(H ) i colled o Foch’-scue,

in honor ot ‘fh moth. gg‘ gu,;t
Viad; mr A. Foch (1898~ 197¢) |ost name 15

5?2"&4 §0K " Russidn. (?QWI :'oelu& cu'fr)/)
B enctont pelynomial 1€V is colld the

Vacuum vedor, h;(-m) o¢m, are colled
corestion o'gcr&fors uh h. h, (m) oLm 3 ¥e

hmk\l&’twr\ ozenforg T)w. N‘l"nons O'f' ﬁese




orera‘fors creste states fromthe uacum[_3_a_r
or swihilate sCales respectivel
) /e.'l )2

T’\C- Simf/cs't case when L=] cen b€ J€€h 1‘
to 3ive. d combina‘forial descri f?on‘ofa

d :’6(2 S("?-)“M@)Vm

ot toTel Je,ree m.
This shows Thel Jim{Vm)=F("\) +the
chss icek fartiti on function.




