\D ,ff eremce c,(ovn\‘ots
onal their QPan'c,Qi\’GV\S

Michoed {(cmpajrsd"ef‘
Chharls UW'V‘—VS;‘lj P(°@UQ‘
AQ.02. 202§

AAAd0G - BJ1ATOLBIpa A



Cuxtral comMpruences

(Lol4) ... term fone

x)e Com(A) is cantrol (&
te (lo(d) Vxiy VaveA
( E(x, @) = tix, 7D
= tly s = €y, v)




Coutral comp ruenCeA

A .. alpebrov |
C/a[ﬁ)é)berm done B‘OLMPZL

é - (6/.) 4)_1)
x)e Com(A) is cantrol e §roup
Fte Clo(ad) V<iy Woveh  nclon()rs
[ (D = ¢, D D

*(sj t(g; u) = f(y,'v-) [4]/&<1613
) ceutral gu.b&rw\o



(} bel ouness

‘{q 4‘/1' = AxA V'S Ceu+V‘QL

°* A 8«:;\-'\5_(’ eS @
v

= é IS Q,f'f.“vé

Clo(A,@er) = {7 P Zrxial
in Some moolule



(AEQLMV\QSS

tAp cAxA s cadral o ce i)

° A sq+is_(’ eS @ COVQruenct mchLJor
v [ Herrmoum ~¥)

= A QI;E e ) A has q,(ueoqk) ol{ference,

Cbo(_A,(Or)QeA_)z{;ZH ;rsxwa} 'I-{nm
in Sowe mocluwle .) A S f\mf]’f/ omal has

1




(Abeﬁwﬂness

1

tAp cAxA s cadral o ce i)

* A sadisfies ®
v

[ Herrmoum ~¥)

) A hos o, (weak) o\{ference

Cb(ﬂ,(a)aeA_):{;H ;rsxwa} ‘IW
in Sowe mocluwle .) ,i S f\mf}’f/ omal has

WheX con ke said abowt
cuntral caruences in gunerl ?



Cotvrol exteusioms / wetath predids

{é ‘(A 8)y,) sobisfes &
e (emA centrdl V:=Alx

> 3’-_— Qe"me,i
AL LoV
-q)cwo';y\ L=<V

o!((5)-(%)- (ﬁ:fffff; 6(9



Coudvol exteusioms / wrtath orecuds

{é = (A, (fﬁ)ga) So,—l-J'S_F\\C-S ‘-@ @ ) HSP (ﬂ) S

e (emA centrdl V:=Alx Cw&m%&mdulor

> AL off e [ Creese Mckenze *#]
AZLOU ) A hos o (pe) dference
B +orm

K

O w .

Pl ) (b)) T



. Coudvol exteusioms / wrtath orecuds

{ é = (A, (fi)ea) So:l:'S_FfC.s (_@
0‘6((9""6 c.eu:l'raf, Q::/ﬂ/ﬂ, @') HSP(&) S
= AL offie ?M&m%& el
° o Creese. Mckenze v
e wie ¥ ]
a p _D_Q ) A hos Q/w) ol.{leremcg.
YDeman LxU ferm
) 0) 7t \l e
ol (o))
¢ fEtu, ._\:,,,) ,4 ) R ocl ...r;)eq{!+
f:U—=L \"(g)gelf



. Ceitvol extensoms / wretath o .

{é = (A, (fﬁ)ﬁa) e ,‘S_F‘LS e@
e (emA centrdl V:=Alx - ng(ﬂ) : -
com
= \ &m%& " ulor
> 3 '::ef_ V‘iou [ Creese Mokeme 911
Gl ) A et e
./Doww:\ﬂ Lxu ) l.r]bb
k m
f‘}((@) (f) )) = (ﬁl’(&,en “‘E(U4-'~Un —O' o m‘
vy ’ !
f (U~4 V) J/ ’\) OéL -~NE¥+
:()'— - o
pio—-L pe¥ €9(°"?°):O



cA ¢ lone homomorphism

A =L@V

-

fo (lolA) — (B(L<L) | s adre

N hou@mo(‘ph\sm

N ') ( ‘.” = mn
(#—(@.--e.,h +tu,-_-un)) (e ) ik
+

Flu. o) clorvn)] 25U G3)) SO(15)



cA ¢ lone homomorphism

A =L@V

-

fo (lolA) — (B(L<L) | s adre

N hOW‘OW\Q(‘Ph\SWi

N ') ( ‘.” = mn
(#—(c.--e.,h +tu,-_-un)) (1l ) )
+

Flo, o) cfugon)| 7S G5 5O 5)

Question
> whomis (Lo(LxQ)S Wb (A)?

*) Wheam Hn): Uo(L=L) > Uo(A)
rehroch iom ¥ f?




cA ¢ lone homomorphism

A =L@V

-

fo (lolA) — (B(L<L) | s adre

(h 1> Leny homolmo(‘ph(sm

1 L ) f(ﬂ—”) = M
£ (0, +tu,---un)) (I 2y I
( Flu,._un) (+‘3(U4--U") 7§ (66e-5)- f(f)°(f(5°‘)“‘f(f'))
Vs Mot vak: e
Question Ligt resulls abouk LV

) whenm s C€0(13XQ)§ %(A} ? ono) (F)@ec e A

. , _ Problewss < Not aluwoys
) Whem 3/7- [Io(QxQ)_’ Uo(4) possible, eg. A = D, ,

rihenchion & £ 2 i e Lo e



Diflerence Lonoiols (toyr)

Lt Loe UslA): sf(tﬁ) =§(s*)

. ﬂ' 4
S~ T"‘IC. Ol\j'fferbv\cﬂ ‘f -S
t~ —_ N o . a A"UnéL—
7) (G t(e)+(s (@ S e map 7
(f‘:(ﬁ)u*(‘l'()uB (’r e)J[Q_(G) 205 - '{\-(J) _\?(&)
P(a



Diflerence Lonoiols (toyr)

Lot £ <e Uo(A): f(t) -§(s*)

. i 4
4 s2 The ol\i_’ferw\ca 1 -¢
t — N —_— . a A : L)ﬂé L—
7) TG t(e)+(s (@) S e map 7
(f‘:(ﬁ)u*(‘l'()uB (’r e)J[Q_(G) 205 - '{\-(J) —f(a)
=(C

Dfl(A) = {2 0> L | -¢-¢3



Diflerence Lonoiols (toyr)

Lk Lae Us(A): (1) =5(s*)

+2 {‘ — The d\fferwm ‘fi'SA‘
#02) 1) (+’-_1e)+us(u) S A
( (D 14T F (D) = $03)-82)

DHf(A):={8.0"= L | 7-¢-<%

)ane(A) descnbes the kerned c;e & C@o(A)—»cQ,(L,(L))

) Dﬁ((/’r) is o cloverd ]eroVV) U o (L O)
UalL,0)e DL0(A) s UslU) = OLAA)




"\/l'w ;.S it o dwo;’d.z

) 1P Pt

them r/'\‘o( v ) t

= C/(QSQO' u/\,ol%\ éLO(U) é 84’ 8”)
A CTE ol#ermca form | Motk term o 4

= t 5"
{=(0)+ f(u}-ﬂ‘{u) _}'\/7
d“(fs JC) ( (W) Gl

2 closed uuoler (L, 1)



The Subpower Mewbership Proolem (SHP)

SMP(A)
\npuj"- 6:‘,,,-_6-,,'\; GAZ
Queshon’ I e (UolA): t(&, --_02.345?



The Subpower Mewbership Proolem (SHP)

SMP (A) > pakes also semse for

MPJ" 6.'“_,6.'”'\; € A" (V1) clowaids C :
Queshom’ Tt e WolA): 418, a.)B | sup(e): eV eL®
Jtel: 4l 0.)=2C7




The Subpossr Mewbership Prdolem (SNP)

SMP (A) > makes olso semse for

MPJ: 6.'“_,6.'”'\; e A" (VL) conoids C :
Cumeshon’ I e (golA): LG, .G )b’ SMP(C) ,é‘-fk gL‘
Itel:tla.6.)=L7?

A=L®U, Mol'ts0/, fiwte

Theorem [Mk '24]

D If Uo(L=xV)e (o)

SMPA) ~aime SMPL L) SMP(ORP(4)
I I U s supnilpetent

SIP (A) ~stre SMP(DLL (A




The Subpossr Mewbership Prdolem (SNP)

SMP (A) > makes olso semse for

MPJ: 6.'“_,6.'”'\; e A" (VL) conoids C :
Cumeshon’ I e (golA): LG, .G )b’ SMP(C) ,é‘-fk gL‘
Itel:tla.6.)=L7?

A=L®U, Mol'ts0/, fiwte

Theorem [Mk '24]

D If Uo(L=xV)e (o)
SMP(A) e SMPL L) SMP(ORP(4)
I I U s supnilpetent
SIP (A) ~stre SMP(DLL (A




The Subpower Mewbership Proolem (SHP)

A=LOU , Mallkse, fiwic

I Qs supinbeered

SMP(A) Ao SMP(DEL(4)

)_e Z PVW"— .P"’lLl
§ C o cvoudt 120) + € [HE.24)

SMP (A) ¥



The Subpower Mewbership Proolem (SHP)

A=LOU , Mallksed, i

SMP(A) ~peire SMPIDEEAY | 7 | g, () dhsbributive

9 lf Q S SuFQIn‘.CPo\-w‘I‘ \ﬁ {’ Q/ l: QJ£IV"6,C°Pf;mb

V=2, pme ptILl € s (YU, L) -clonoid
f ( For avowtti '20) + € [HK'Z‘!J 2 €< fm. g@r\w@w
v ( 2 e’

e

& R



Tmte equational besis

C . (L_,);(:)‘CJOWO\\O{ IS _{;yi.h’,(\q boscol &
) éwuw\:&o' by T = {z},ﬁf 7P:.:()"'-_,L_
, ‘O{(Q,T,L_) S fm.ﬂru\\/ posed

FOY‘ A= Q@Q ,5006:

)Q*Q witeld bosed ? »
) Diff (j) f;w\[geld peced [ 74 fMﬂL {/7 bosed

+ ) ? U Abelion ,

(Y uPerV\\epcsrem \



L ]

,

e A WA

N\
- e ;
. 2 N

A

LV

: 800.6 \



Thw# you for‘
yow(‘ ot evtion

(



