[REED 70O 7 LD T -{BER
(Joint work with Ryotaro KOSHIO)

RPERXE
(Tokyo University of Science)
IR IER
(Yuta KOZAKAI)

Table of contents
- T -Tilting theory
- Modular representation theory

- Main Theorems




-t ﬁvxcd?~ theo Y.

Tn o Section,

&7

o (A T, dom. SymmetrC ﬁ-aﬂg,
e T - Aus (Onde\r' Peifw\ Mnﬁlaﬁm

(¢t 2 o @ A symmetrle @Qg )

o v KE N-med,
[M[ = He V\u.mbeff O‘Q (So .

et Summand

clpgre? 0‘2 inleC

In pavrﬁc:»[or, In] = (aAl |
D\Q‘D‘ (Adac:lf)'i ’I}'aMO~P£if9v\ )
o (A€ /l:mud (@ t-t}[ﬂ\r\g W\odu[Q
e . ‘*MA(H,‘CH)Z O

o [mel = (A
« Mg gup{)ovt T‘ﬁlﬁl/\g VV\OCIU\[Q_

é——Baeitdemp,oP L ot M9 T~ﬁleh§ %ea“mao‘mle



19‘S't-‘(:"zl‘tll .= the get DQ (%0 Clagres cr@

qupprt T- tilting A~ modlules

Def.

. @ @8, € A-mod 4\ semibrick

N .

O Hm (S, ) 2’{ g (i=4)
" o ({# 01)

o S’cmtbﬁc‘c Sb\\\ [t’.](\’( 'Prn(t‘e

e T(S ) g —puncfoﬂo.({/ '(‘im“i-e

the Smallest torstm class Cmfa?"\fwg S

* Sb\ricL‘ A = the et wo 0o, Clafres o@

gemibricks over- /A

-?L-S‘pric:(:/\lc =~
el finite  Somibricks ower A



X

9-silt A= R get A o, classes A 9 term)
2- tile A Silﬁvg Cvmplexes over /L
'&7['(’7&8 WF(QX

(D-"‘S‘;l'('/l— = 2~f}"(‘ A_ @/l‘f)’m O-dg )

X Q-smc/\_ ;> fhe et O'Q (S0, clagses 0\0 9 term

STMP]Q‘mmded collect (o8 over A



Thh\ (Ad&c k(' I-YOMG "Peff?h 20 [4{- toe nZg - TOW\ QQH') AS@T Zou-)

S"t-f(lfA.(_") 9- Sll’(/l.é—) 9- S‘mcﬂ"‘*ﬁc “S‘lmc!:(l

\%

@(ATR) 2 o)
> Mo (p@ P — P )e2-ulten

t

ihave P, P M TS o min, prej. pres.

wd Pis o prj wd. st [Pl =10
oud HW\A(P, M)= 0O

@ (kY)
mi T
@0(/\3&) 57 Brif.g'fle* \(ng 20(3
9-sme /A2 (@ X;)@ <@Y‘)[‘3H@X;e
- “\’\\: &‘Lﬁck{l
@ (AS‘&)

st-tiltA 2 M O M/I lmQ e fi-shrick A
?C-had&.dacm



Medular repre Somtotton

'%"E, ckorﬁ=[>>0

o G : finite Qoo p

. éz finite 3 roup 3.t Gig
LG = 29 (g, €% f

Di{ rS

%Gl' [’)0@ Q (m(?}ue olemeo&ﬁ‘c\m mto a

d?rect Pmduct a-Q Fv\deoemp a[g_&‘
E’-C_—\I' = 81 X "0 X B.,Q o )

We ull each Bi @ E[DCk 90 EG

ExamE(&. 4

chk=2, BN, = ‘02(.-°D]/<&2> x Ma(F)
— e

blocks ‘,-P ﬁss



Bem_

The O\Cmmgo S(t
direct olecqm[)osiﬂm

PG -med = B~ mod,

K
The xtudy GQ BG’W\OO{
S eoch Study U'P B - mod

wn CF) giveg LS a

e X E_Q ’hwd'

Def
‘AB/: (03 b[sck U'Q ﬁé
.B:mBIOCkOQB-e

g CoverS B (gbug ’i%ﬁf% ?3)

= {3 -lg #0

Rew .
In thte Cale, thete Qre Swme STmf[ariﬁQ&

between 8~mod m\d ’é’-mod,

eafiey fo ConsdeV




—_— A

— s
\L Covey \L Colren-
/‘\'*/\ N

Foct
hB=p>0 GiG |G:&lp

n

For any block B X kG
Q .Y N
'H\GTE’ e_x'@tg\ unt%ue Hbck 8 O'Q 66

C,o\revtvﬂ ﬁ\e b(oc\: B



Thim ( \Coshto- k 2021)
8.3 chb=p, G1G 6 |1G: G|

B: G b[bck GQ 6—6
’B\: the unig ue b(sclc UQ ﬁg chvertng R

Ascume thot
o BT ﬁ\'ﬁn Finite #er-tilt B < ®
w]) g e | )

\)
—

v i X A
0 Ueg-mo\} ¢eq )Agg 2~ (J ap b@-wls
0 BS-medule S.t.\dg@@r acts on U 08 Lollowg

g+ (§u) = §(3'a§-u)

. f§ey-q
Then Indg = gG? ~ i Briod~ E-wed
q

nduces pesex Tomorphiems

. N
cr- it R oT- [t B

and

9-tilt B 2> 2- t?ltg



Rem ard
I8 @ hes o eycltc Sylow ,D“S’ul:ng,

H\ev\ +he o SSump tion (,'k> (S S’od'(‘y@‘ed

o utomott co (| y .

(QuestTton 5
Con we genera&ze outr +hm . That ?S’)

~\v

G4 G
'B’ab(oCk ’Q ﬁ@

o

-RB: o bloclk GQ RE over ing R

() Are fhere Smtlarttieg Letwean ST-tilt B
ar\d SW:-{;?HE/?

Jl = o-tiltB
and  2- %t B ?

@) Con we obtam shrick B Lo sbeick 8 ?

\2\/ 4 2Smc fn,m 2 sme B 9



Mo Theovem 9

&) N Rt
(G, B)= 11
. %_L/é/a] bagtc q(g_e[:ra
Exomple .

I‘P G hes o cyc((c Qy(ov\/ F"Qu[)S_F
a“d /é/ & S @ P"gl“oul) or G cyc[’(c @MP/

o (k) ho[dS MW&‘CIC&.U)'.



Thm(to@h(o k) }
o—n\e -(1 (,[Ou.,tv\g W\OPS ore wc' dqo ahd Moiec’c(ve,

Wy st- gltga M BInd M € ¢t- ,g([{-B

qy 2-6Gilt B2 TH BIndGT e 9- +qu8

(M ore U +ch¢ w\q?,? Pheﬂerve l:art(a[ ordehg,

\ &)\'le /g\ m B“mod +there G)C(QTS
""’(, /\/(e)

(a[%]] bnc,ks ,9 3

® {:o\r

Mo reover +}\e -pou"wiv\g W{)S’ Qre Wel‘de)('

ahd md_ec‘fw‘ﬂ " e ()
@) shrte's 59@3&"’ E:@M:@Bsﬁ
6S[>rfc|:8

, m m
2 2-Smc B3 @ S& 9 @ S.Q C1]

" @@ B,@;’ ® @Q BS(&)D]

Rt T=f Q=1 5+



Thm ([COS‘\!\LO {:)
We l«\(wa, "’I"ﬁ &Uowtmg Cawmu-tvd:tve

o <
o Q S\M‘.B >) Z'S'NCB
/ /_J/—— 4) |
= Q- ‘hl‘(B
2- 'ﬁ({B (A?m A- (AC&?)
«(A | (ATR) v
e 2
gb,gbdck{a o L L slm)ge

@)‘n)
o S 1' tilt [3 1)

or- tilt B



P Q
P=3 G?=83_C3>4C)_ t: o
=
S
G (C,,xlC\3)><n(C,‘2 b b
<Z\> a> < ocw .
I (l (" I . a o
G ‘(Cs"Cz)"(CwCz) e b
A ~
Then 4 @1 G
{ 2 . 2
kS =PS)oP)=2 ® + = o=
1 2
2
f / \
2-/ \, ,1‘ ,?:
&G =P(“)®P(T2) = 4/,2\/1 (@) '2‘_,1‘ ,2
1 2 2 9
; S
(QQSG T = SL ) 2

4 ’ .
ﬁe @ P(U ) = @ l't\. t/'tz\
(=1 \\ /l'l'}\ /(
ity (t]

\ -

{

é‘; ; U, =
(Resf\ U =Resg Us ° Ty Reg Uy

(te %2)

ReeUq = T >



e Me€ st-tlt 8§

I,,\dau = ﬁ(é(k@ M € S‘T'T‘T(’f&@ .
Q 16

~

N X Q e
Uorecvor L\dg ImdQGH = I“dG M € st-HltkG

I M= 10PE) ot thom
& , < { -ohrick BQ
< \

=) ;_GQ._'SLHC“&C‘—?

n

Ind, M =
&) l@i € shiick E@

;@ 13 d P(Uc)® P(U3) ,
A 3



. v
O g l ,2'~ ,3\ /CF\
=~ 3,‘2 4 1 \¢ 2 ,3
'EG - / \9- \’ @ / S \ @ 3/ \2' \ @ ’ \] \
1. v, ‘2__\/ \/?. . \/3 q;/\ /4
)
\ /3 ‘\/ﬁ' N , 3\ (2
A 7
2 3 d
{ . 4 1.«
S(‘) = , \/cl" S(z) - / \, L, l, N
3 2, 3 3 ,

are ‘)HC[CS', O %6 hoad imife()r

any Lricle s |



