-1_
ﬂwtomfvﬂfsm groups and Lee q,%téud ,,72
vector %&&M gf a%ém varieties .

0.Bezushchak, A-Pteavchuk , & Zelmano

Tschea -2022
Motivation . let F be an atdociative

commfa/ﬁv& ZL';«g wit 4,

V= a%ﬁj_ @Zf,ézculc vm:'e@ over F =

:Z%S Bfa,w b'c[&@é I<’§[T11'-~ij)
A _FEL®s, -, /P S tle f—ajgeha
4 ﬂ,o%mmd&é ['&zguém) %xhofwu_c o

V.
Aut (A) = the qroup e£ /»o%wmmé

WOM’ZMESMS af v,



-9
Der (A) = Lie algebea of vector foebla

o V.
Llet V be (aneducchble ,c. e. A is ac/omat'm.
K = #e&:‘o«p ﬁwo;&‘ons D-pA
Aut ( K) = the group hf éiaaiﬁo»mj
cwiomwpdgismﬂ Djp V,
Der (K) = tle Lee aégeb'Za 92 2@1[!0»«.0/2
vector vector &eeew.
Ty A=Fr= o] tleow

[ el % :
ver (K) = { Z 9L ) Je
#c[mn,am) are wationdl ,,éwazhbw]



_q-
A=CC%,. ,xJ],C Comp&x nuuibees,

& PMia‘lM% lpssical cale.
Crenona ?/Loup) po womdaj Cre meona
group , Coemons Lie olgebea.
Al (A) 055 5 (9ema,% Spea/cLug) not
net ew&dc(ag/ew_ the

gLM&M 5 ie.
group B1P matecced over & commudatie
ing.
e At (A)
Lineon Groups

Der [A) Sty 591414% .S‘Pea[ciug) ‘

dem ensigial.




e
Old Program /pr&‘ac% #M&wéc/
% T -2 Sewre ) :
ULC(‘/B/ p%apmq@e‘: 92 ﬁw %oups
elond 1o At () 7

Souw Hﬁﬁ% @'{é’/‘s‘

Jondas Tleorem *
), 'Tﬁw GoH> l@:Hl

G Dl subgrewpP of
eL(n @ D)

H n aLJﬂa/w.

Mo lcorslke Tleorem : G #M!e suég/wap

of GL(n 2Z) . Tlow 16 & M(w).




_5—
LPDP;V" G éim’.le Suéq/wup 9{

At (4) Lo GoH 5 His abolion,

16: H[edlA)
p - F L ] 5 be fou the

C’ZEWI«OM,@— WP CZ[L‘):AIA;{_ p/(l,’a"'l@k:).

Prokhoroy - Sheamev , C. Birkar.

For PML'OLJOJL an'eflie_( g _—Eﬁlé

ZM‘(LWW gahdman, d&j, 92‘4//:

Tu »ﬁ,«ﬂ g,ema% DPEWX.

J-P Sewre ,2009: #LM\[E SuéMPj

of Ce(a)



¢
S. Caudot , 2044
Jor Ce (2]

Tt Atennative : ersey Bl
genrated subgroup is eitlew vertually
clvable ov contaius Fa.

7_54:: Agl% nafive

For nh23: OPEWN.

Ce(2) 's mgd(;{/fbm“:t g/Lom Golm), n>3.

I8 shestalcov U. Umﬁeégel/, 2009 :

At F[:T”V_‘)%nj " n23, s muol» Vo0
COWP&‘CW{P,J o At BEED 909 7. Theero
exist wold a,uiomm_p«&ismd.




We exlend
1) Seél:md/s acd Buruscde’s theornus

e Aubdnl;

2) Eugel Theoum to Dee (A).
Selberg Theorew : G finilely genenated
ubipoup of ELlw F), olac FO "=
G o vintually torsion free.
vittu - tlowe is a subgroup o/
Lonsle indew that i torsioe brce.
Kponn's vorsion of Selborg’s Taeorewe
A o fiaclely genscated domad without



=0
adddive torscon = GL(n,A) ,n22, is

virkually Hosioe fuee.
Buruside ~ Schur: a tersion subgroup
of €L(n, F) is locally finile.
Theowwd. %t A be a fonlely gerea-

ted compuctative f-aﬂ@e&a Suppode

Tl
1) evewy ,ﬂu% gewerated dulbgqoap

9# Aut (A) s beu% ‘oo gu.e)
2) bzf A #m% geuwsrated as @
Ting (et is, T=Z) jthe Autd) s

vietu a% Hoizion 1§4‘22




G
Theowue 2. Lt A be aﬂ‘m‘% gensuah )

ative §—aégeéza. 2wedleoud

commnct
+torR/ o

addcdive  torsion. Thew evey

Qubquoup of AutlA) is locally feucte.

Corollosy 4. A = Cre,., on], chac F=0.

e everyy torscon dubgroup of At (A)

is virtually abelia.

Covollaw 1- I)ﬁ A is a #““% 9ema/£eel
torion dubgroup s

Erlewsion b PT-clpebuas



-(D0-
A, o azeguebu: oner a commutative 'zclg/

F F<®y,..., Cn> free assoccakire

Pl

algebea-
:DE‘#' A s PT n{ theto em‘.s“lx

o #124,...,wu)= x ---w,;défg Ty Biny
be?

Diogrsa)=0 Veau,.,ac€ A
Ametsur~ Llewctzle i & assocatoe
commutotive => M, (F) & PL

A is zepeeseutable ‘d’ AcsM, (Z),

F s opssociative & commectatice.

Semiprome PI = Repuwsentable.



—-44-
L Sweall, 1972 : thens exsls o fiuctely

geusated PT-olgebea that is not

wepresentable -
MJ_ Theowu. 1 Jou 2epreseriable

PI-JﬁelﬂaS.
TLeme/' Theorewe 2 -ﬁu all Plia'%eéu_r.

se reludts hotd #M_Some a%eb')_a_;

The
Il

Lot o ‘2% frowe get»éj

@L‘M% geuuazfee/ Qubgroup w-tp
Aui F<TA7--~)Q~°M—> is VLQ{“% {M"Io“ %M



~49-
Whot about posctive clacactewslocs 2

0. Matheew (veny 'L@Wé’): E & %M‘/P_
{ie&i , then Aut Froe,ou) is Civieny:

B Expected : Aut FLm, 0 4] is not bueat.

Yot chac F=p>0.
s EL%,., Buld= {D,Ld:ommpén'sms
®; > B+ 002 , i‘-—s"“—};

the Cougpue uce subgroup qf Aut FCom, -],
It s a 'Lesic/uaﬂéf ~pP Group-
Guestion : does Aaddp[a",,u./@kj ,saJ"sé

a pewo-p L‘c(ewéiéj ?



-43-

Md Wt'uj: .Fm, n >3 M.

A dewcvation d:A-A & gxa%
nelpotent A/ Vae A 3 nw@)> 41 :

n(a)

W-’ exp d) is an a,ufcmnpﬁz;sm-

< der (A) Lee algebea that coususts

4 &c% nfélw‘l‘ewé dercvatious .
Questcon : s L Zoc% m‘f/uofehi‘ Z
A. Petoavchuk - K. .%Sak R DOAT A Jou.«.a;;,,/

aégelﬂm‘c% cloded 1&@&/ grpmocﬁazmdcu'shzj
iCuu,F L<oo = L tis IA—LZ/W‘[eu,Z‘ A




-44-
A.Skikin , 2021 1 A= Flay, -, @],

cla E=O = YES.

Theoteur 3 Let A be ggm% gema)‘ecl

commutative afeelﬂaf ovec O assoccative
cotumalaitts | Rivg. Lot L=3eclA) ée

a Lce Mafﬂebm tlat couscsts 4 cha%
ucﬂfw'leui' clp)zivai‘[ous Tlew tee lee a%vel;m_

is Zocg,féj n“ﬁ[\.o{eui‘
Tlee as:uu«L{v{Uw 9? KL'W_'JQ 3emcw I~
Tl oone el A2l es;euifa/.

Qafﬁoua«é Ved‘oa {“BZC[Q

A a commutative dowacw , K =

Yiekd of fractions of A



__,15_
Der (A) € der (K), K Dex (K)sder (K)
M Gt A be a commutative elou_z.ar.\w/

K= feold o fractions of A. St L=Dee(A) be
a lie ing tlat cousists af roalél m‘%wla,mﬁ

dencvakiond. Suppede that diw KL <oo. Tlows
Hee Lo nig L o locally wifstet .
CoROLLARY. (tationak veckor feelda). #ut A be
a fonclly gessated dowain , Gt Lsbeelk)
Coudith of leally uificle.t dercvationd. Yo L
2 2,“{3 uifiled.

PT-olgeboas .
Theowue 3 hotds foo finitels gevscated

P- a«%«al’za__( :,



