..l_

:V"# nete cff,'mension,aj/ S u[wzaégﬁlwf-

E. Za?manm/

T’ne {"lanoeo FeS'{:

1. Supﬂba,ﬁgeblﬁs-

:De‘g' A EUP%aﬂrom v an aéﬂeéza
g/zacled % Lhe a/{cﬁc group %pmcﬁfb o




-.')_.-

2) Q)= N a)/a,gw mmm%
5 =((2 )} +1(3 o))

C. T L. Wa% (195'6)‘ E afgeéZadcaﬁ%(,
0&4@:! #Je&/ , Aa #z,mle c:(c'MEMSL'Onaé
Sc'bu.{’& assopccative /,Lupazagﬁeé'&a. :

M, .. (F) o= Q(n)

3) Gro ssmanw J)Zﬂeéza.

m-+ n

2
Grv:<‘1' $10-) §m1f5=0, £3+§§:O>
Bosis : 4, 5, =¥ <-4

Kk )
}’Ci---‘?,jk 1 evren "g K n even., odd o/

K i odd.



_g._
G:Goo = U GVD ) G = + (o
nz4 = 2

Bt A ._:,4;_ o AZ be a Sup&aaﬂgeéza.

A;@53+AI@GE<A@G

GZas_c mann €Enve éope

v = 'U'afcu'e% O~£ afgeéza_‘;
i.e o class 079 afgebaas Q/e#g,,wc{ %t
ECLE’VU&L"{'J&:S.
Examp[ei- Assoccative a@ie[a@as
()2 = (Y 2)
Come‘Fa:{w'we 02%[97—95
ey =y

Eaabc‘j] G CH! QEJ

LL o0y, 2] +LCY,2), =) +[LZ,2] Y ] =0




_4
U—D/c’,c[am_. M
'JG‘(-j ::(‘jCEl
(ty)ee =fn"-(am)
@e# Abn a V~S&p%aéﬂeé’&a &/G/A)GY)’

=> a Lumo& af ?/Lac[ec[ dentitees .
Joel- 1yl

Commw'fa/’fcw :OBJ C,_() 398

Lce Aupeét aggebzaﬁ

el 1y
cmgle-(d) Ly,
Jot (1yl1+121)

(Loeyl, 2]+ [ry zl,%l
121 (1%1+141)
+(-1) [Lz,2],yl1=0

.}Fssocda?‘dwe Svp%ajgehas -

Z?/Q_Z q/z_ac[ed QSSOC()CL’RLL'VE a%eéza.f



s
Joodan 0036(9295

|2l 4]

(exercise »

Gflassmanm afge/om IS Q Oommwlaéue

Supmafg,ebza , but not o commuectative

a@g,elow.

A Zhz-qaded comnudative domacs
A= Ao +Agx, AT #/o),cﬁmF#—"a?, s a
COVV\MGJ(TL'V‘@ aﬁ%ebza,/w:f- not a
commutative /olupma%eéza.

Some Exawple S

A = A; 'l‘A;‘ QSSOC(,‘a}#Cb;E SuP%aégeé’La,
lal
4= (A, ra,8)= 06-()  £a) Lre superalgebza
lal-16)

AG‘L_, (A, Qe =2 g*['i) 4 a) Jordan SUP%Q?S QL‘ZQ,



4 —

% B . .
x : AoA, Az' ==/'7:- (S Q sup%va&cfuofm

L{ V a,8€ Az UAs

)= a, (aé)i@\’a”g’g*a“‘

Skef,d = Symvwefzdc egmen}fs :Lee Sup&zaéeém
SJmmdu'c e@mehfs . Jowdan S'U/M%aég ebia

{f G. Kac(157¢) : agass L'ﬁ'ca:édow af#smuze
d.mewnsio maﬁ W St F/e Lee Supaza@ejna_/
afgzlm,m‘c cloded @P/@M woio chanaclenislic;

V. 6. Kac (1979); classcfication @«f;&'m;/e
abyebud/

e nsional Jsﬁ,,qp/e Jordan super

—

azﬁaelm,a L‘ca% o£o4ed #9&{0 C% Ze10 &gmacu[&iﬁzé'ﬁ
{ one Serves ac[o/ec/% :T Kantor /_1_%03)_
In e Da‘musdonaj S“W“%‘eéwi'
Flt,t] | pwnend ﬁ,o%mmb’a/&.

Dder F (4,t7) :{%ﬂ)ﬁ} W ++ a%eéuz oL
Sy (cem;émfass) V2 2 sorp a@e&m




-
ct+4

Rasis : e, =+ 2, ieZ
dt )

[ec,e;) =(j-t) €y
Central Exlensions. | i< P%#g‘ [ e.
L:‘EL, LJ w L;Z ée Pﬂgewt Lce

(Mwﬂa/gg,g/oeas, w. ] =] is aw
epimo’LPLdSm/ 3 k%‘f’g&uz‘%% L

T ¢ 0 a centzal o lenscon.

T Schun (1804)s fou any popect L Hloct
] wmw%aj Cewfza»é

VW‘-@Q exdews on L/—’"L ) em‘sf.r

/L%L/ :



_§-

/L\_ __7[_/ (< C‘,omn/uu.#a'?lc'uf’_
[
14
\ L.
Tlee wwdm/lawg ng?lzaj ev\[éusdou; %
Der FLCE, ] s

Vie =) EE: + F;Zf) ¢ (S cew?‘za»é

R4
3 .
. @) =T e g o Tl
Ce.,e =y ")ez;g 5‘:'1 ¢
12
BeackeTs .

A assoccative commutative sv]wua%eb G .
C,1: AxA — A

B lineac even niapp: g f
ppevd. y Bith pEBKS

Lot L Ai',") AJJ = A::';"j‘_‘ .
C,] s a Poisscon _gwck?/_if bf
1)(A> E,J) is a Lce §Up%a£3€éza_)

18l.1ci
9) [ag cl=aré cl+(-1) rac) 8




_g-
‘EYaw.pg;s. 1) A= FCPi)---)Pa,C}i)---,C}/wj

2) A= c—'(w) cf gl ¥ 2 2
am,g Poiscon gﬁackaf' L&, iJ O Va

A, even @,‘&mw/?/ bracket C,J is cotbed

o conto et gwcfce'é'uﬁ

1) (AT, 1) s a lee supwaég,eéza,/

2) Do) =Cla,1] s & dercvodion
18/-1¢]
3) rad, cl=acbcl+) ra,c)b

+a8 D(c).




-10-
Examp}es. i) A=FCt], E%Ci—),ﬁ(ﬁ] =

/
f9-19"
‘Q') A ‘:p[: Pia--oph»%r_;---;(}m tj
r4,41 "é[zﬁ?’i -+ 2—@_—:)—'5‘ 29 -4

.09, 29, D P

(Po [ssoln gr,ac[(&t) ) (Poi.sswu émc&d}: Po 1'Sson Lzac[’e'[‘

:fp;& A be a Comiac'f" Su./u%_a,éﬁeéw) B a
_P. OLSSon aggeéw.
Camn we d@g‘m a contact éwc[cdﬁ O

AR 7
'Tfuaafuzwj {C.Maﬂib‘nez ~ X, ZLMg 'E"f'). Lol

B = @Bd Qg_ O C}/Laciae[ Po i ssou Spwa%elna;

L 0

Eg‘;}p‘jjg_gd'ﬂ*K y VL',J' 5 w+Fo.

Tlhen



-44- o
[64]-1C,]
[ai@gi ) a.ﬂ@g.ﬂj =C"—'f) [Qi)aij@gj. £.Z

[ej.llﬂgl
t(~1) A,y @(8s,6,7 +

118,
[:i]fg 1 m{%(A?j{ei)aiwq,_)_c%/é)m(ai)@)@é A

Sang%m Scons

Soawa/zz (19741) , P. Ramond _(_49;_{)

!Veveu ~
) ater: /Hemofﬁo e/'[: a,ﬁ 3 .S'C/Lou;:lens}

Sel s mmnesz, Secloaag,
F_Df'g_(\/ KQC ~ ] vz cje LW;WQQ)- ﬂé‘up&tfo&(%«ma/
a@ﬁe/ﬂa is a Z-graded siuwple (ce supaa/geha,/

L= L; Sucl that
= 1) diwg Lesd Ve




42~
E)c Amp&é :

i) W (1 : nw) :CD%((FE-t,t“_’j&) @(n/)) =

= {#a,yl,’..j f;ﬂ% + f‘ﬁ ﬁ‘ﬁl--ﬁl}j/g-, ]
i=4 “

'2) et ¥l ) th;b’)‘:—@élu(i:h) /
C‘_I cV ( ’EXCD = D_} //E/(h)-S'up@’EC"om?pmmaj Q/geéza_{ 7

3) Consider £04,t4] suitle contact brackets
[‘f}j,] =§3 M &?/ NMeveu~ Schware 2 seclor o=

E'lp;ﬂj =i (ﬁj -fg’) Ra mond Seciof

Tle Grasswaun 1a (W) & 67/'“"0["&[ WA
a PD[SSou @L&&L&{'

£l n
Enpffﬂ =(~4) Z..f.}ﬁ_?i

Gl = go@(n]t. , LG, Gn]ECH), .,



-49-~
'TL& Coutact &acwm a‘[f;ffjamc/ oo
Poissor g.ac[c&‘f o (i) exle.d b a cotalt

@L&C[Uj O
Ald1:n) = CLLt @ Gn)

et
: K(.’l:h):(/\[i_-h))f)j)
Sc'buple, cxcep'é tﬁbf n=4,CK{:9),Ki: 9T S

S[m‘b/e.

Loo n=4 => A/eveu~§a[¢wa/zg a,wq[ Qawuc/.

" 50(n) - Su,wtcom%maj ajg,zéiaf 7

4) Kw(i:n)-_- [1‘: 'l': ) fu:_?'f'
t ;m,djf'ta) th“i Ef’_q,) _ 55, B i ]} Ramond hac/ce?é.

5) .’.(996) QLQM-K&G au,cl _Gzazma,m-[eo‘les—

chLePOLLICo\V_lﬁl: DA hed) QXCQ})?[L'OLLG,/
Supm.aﬁg,eha CK/[8).




_.14..
Coge ciwu: (Rac ~ \/am/e [ewz) _-z)_. 5) e @%

Mpauc@%w.af algebras

Lce Aﬁielﬂas vs Jordan Afﬁeézas.

L Lie olgeka , Lag@@):ﬁe-{./—*%%,
te,f1=k, Chel=2e, Chfl= ~2f
Suppote that L=l +lo +iy Hee stem a,ff
e cgenspaced wet tedpect & ad/b).

For T,gc—Ll

f)Eog:ECﬂf,?pj,cL,tjGLoz
?- Tidg j=(L.2) o) 1.5 2% Jordan afygeé’bﬁ-

J . Tots, T Kondor, - %Dedum : ?lr&? Jocdae

a,égctfm. can ge Og?fac'mdw i wWay
T — TKK(T).




o f] B wes

Kanter Double.

Lt A ge an addoccolive COMM'}(&\[JM&
(éLu{wz') a,!%f,m wette a Poisson Z.ac&d La, €.

£l
K/[A)= AtAv, (vi=d, L‘au;évj{_d)f ra, €],
- LZQM"E" K/A) is a Jord o gup@za/gebzc?.

Tl awe biocleets | Loat are not Poisson
bt K(A) (s skl a Jordan supaa%e/am.

Fou ezamp/e : [f,g)z ﬁpgj ~ 2)25/
e coll sucl b clots Toudaw boaclets

CWO/ZL'VMJ 3 ;L{(),c p
g L —

d-4
Jerdan @wc[«,a'f‘.se—-———e Contact &ac[u;{s_
Kan (cfz:{,f;’, §1,00y Su~s]
K(1:n)= TKK (EtEEt sy 1 23

CKL) = TKkK (TCK (6))



wid

V. Kac , C- Matouez, E Z. yQool ' ejo-fbda,u/

A«uww%m‘a/ afgzém,r.

T J@w{, Tondido: /.Luwﬂ%;w 7_—-523:. }
q.cded siuple , divag 7y 2 ds ¢ eZ.
Supenconfmuol_olglaas oree arbitoty

J

3% Cc‘:'z'l/elco m s Lative Au/x.ua%zbm/}

(J'OLML wnle wit O Maddinez aud Z. Z_Lﬁudzt)

F['t;t*/.] A > A

4. W/A:n,) S:D%(AQG(M)

s A:W(A:n)—aA Is a C-Jc'l/%ﬁé?“cé %

(1) A & anw even i-&:cqo&ﬁ.e. acle/a'z/cﬂ[Lb&L
'ijo Hie mpdule A)

. [al- ld]

Cii) A(acl) =Q A(D()+(—i) d(ﬂ)



-

Xaus / : 5 *
_E awple.  J = ¥ %-/%?1"2_ AJ/;%, Gﬂm/t’:[%--pﬁ.]@@'])
524

c=1 J

. VM)'-LW' F2{(~4) dﬁ% (L‘J)-
J

=

A (JC"H/%) =/X+é+i)i£ e Z

gt 4 Dex(A)>A be a divergenct.
Exlend £ A" Dex [ARG(N) — A®GR).
S (A, n) ={deW(ho:n)| A(m(d)_:(%}
S(A,n)=CSca,n,8a,m]

gxawp.& 9 = ela ss L'caj Su/mao%w.aj

olgelras.
3 A, a contact su[\,w.@%elfm. Sxdecd

Hae @W’Lac;"l“ L?.ACkW% L A Gan).



-1 8-
K(An)=TAoGom, AoGln ]

4 T. 2004 C.Markinez 6L ¢ CK /A, dz

cl A A euem,c[wa'l/ Lo .
E. A<Cltt'],d=% o tBt = CK(8).

5 A= AL AT Zhz —Q/Lacjo'wg,au'fomwpluxm
o oden 2
Km) [A:h) = gc‘xecf 6£9.mem(5 L KA ).

Theoewe (€. Montines ~£. 2.~ Z. Zhasg)

g

ﬁ A ge a_qpﬁnd% %malec/ as.roa'a‘llz'lff
(,omwwmécm[-we ,d—ul\ma,%eéta Tove. Hee

SL{}/\J/LQ%,W {.-& Lave #M%W{E’VZM

ww)maxg C@lfv/’&a/p em’fen‘s&'on&
omack. Tave onz some addclionad assouplious

'gﬁ n""i n-?.




-49 -
Cwoﬂwfﬂl (mo’&écu a/oare g kr% —VQ“JQ LW )

Re p%/ulewﬁafﬁ% M :

Q’,’{_EELA@Z Modu/e_s: V=2_ \/L‘)dc'wtp V,_ L o0

L& FZ d

deua.;g/e and Cotl. cets

[osa|Vo=(ol ) ) [ et V. +(0)}

YA c.cvé—v_uu. Le .

0. Mathew (1994) Cfasxd-ﬂ'&'&ﬂﬁﬁ% 0[

QUAP,;J@Q rodules owver V2,

\/ :::FC{,'E"] -2 F 'é:"f
(e 7

¢ aets ad O )



_00-
gd%eF:

e —

e, th=(j+xirp) £

Tl"eme“’z (L. Mortinez, O. Mathieu, E. Z)

oeXive : 2505.20974 , L7 2p.

V. Kae = vm/zie [ewr : Maa/ e)n[eu scou s,

Afo;«-:fu'w‘af 0“’{7 dﬁu wi(i:1), K{1:mn)u=1,23 g
T Mathcew’s Tleowent M%Me&wuf

¢‘ aﬁ oo Vil asoro Ojgeé?a. acv[ec/ 7{2:,‘1/(_%
Sue M/u,cl-wg modules.

ﬂ _I/E&LJ_EEEMWQMM T one Q—coa,fo& "#K/j"ﬂ
D‘Oﬁts Mhhdt/u‘a,%.




-,,?j-—
N\
K{1:3) s K(4:4)<— K(1:4) S CK(6)
New - pa/cauufza‘c famoé'&m{ zepzeMaJéM

N

K(4 '3 CKe)
K (1:4) = Tits - Kandor - Ko echr constedtion
of Ho Toudow superalyelna Koo,y )
= Kaute dméle.j Ot 5],

'Tﬁu"A \Tmc‘cw Su/\.ua»%péca
Kau /@’E{,f’/ﬂ) C 5 9x2 wea tioced erer

e iyl a%m,a
W=t o[ tddt=4>,

Q(.’l q) 454 neahiced orer W
‘Tf,g 4 x4 d:lem[a'{{j matflcx = o aewuogwqf

oot Ma{'f act VLOM.%:;V‘L'%.



.-..‘?“‘)._..
Dear Mam/u@g
Happy Bzréﬁo/ad fd |

Rencad. Thone in Dol %&(a e

A ke \V@---



