Classi-Fying_ subcat's ot Neetherian a\ge.bms

Y(H‘k K'\wmy-p_ W - O. lyamag

81 Intro

€2 Noet),. alg, .

§3 Sere, Subcatls
&4 Torsion classes

§1 Inir
A.‘ Noe-r\n. him@__
mod A Pin aen . IQ»‘Q'-\' A-wed

Pro\)\e,m C,[ass'.-[)y i g,boo\q qucu—\-ls
ot mod A

"goo.;!" o> Serrq , torsion , torsion Tree

(Sere subeat. o8 mod A : poser by inelusion

(1) €, is ‘Tac- Clo.'>e.o\

e L4 X nwmod A . Ce e
=5 Xe¥e




(2) € is syb-closed

e X5 C awwmdA Cef
= XK EE

(3 € s ext- closed

' 0 XY 230 ex v ModA
X.2EC€ = Yet

() € e alled
. Serve subcat. i w is ext, Lo . sub-dosed
. torsion class i wis ext, Lfoc - clesed

o -l'ovsion'szQ, Class i'P It 53 e,x—t:,ax\o-—c\oseal

corre A 0 e set of Sare Subcatdre, o modk &\

tors A tovsion classes -«

-\-W.P A +ov9§m‘('\1~eﬂ_ c[ASSes

lt— posets b)/ 'mclusiov\



Cose.T = A {5 Comm. ring

P29 inSpecA
Spe[(A) := {W Qéro-cA\ qencl 5 P el

t— spzcial'lzorl’l'DV\ closed Sabset

Thw1 Le+ A be o comw . Noeth. hing .
(@) [ Gabrie| '62]

serre A gt‘\’fa Spel (A)
Suﬂ;(_'e.) = U G“PPX ,

xXe'e,
= o u 1= e$ A
‘CSZ-": dA S PpX {PC P \Xp‘?‘O}
5) [ Takohashi "08] P(Spach)

‘|l
tord A ~A,f,5—} £9ubse+ o Cmi“\:']
(£) [_Sﬂmley —Wamg, /Tl]

Tors A = sehre A



)+
serre A = tas A C > torP A

Y

Spel (A) C > P(Sree A)

()% o .
plaww-i- W Qpec./\

et = {vamIA\ Homa (C X)=0 VO‘:’&'S
€ Cwog A

A\W\1 6;anm[)zg, T}lhﬂ ‘GDY Non—Covnwm

ml%bms

Cose?2 : A s *Fin.d')m.alﬁ\

Rwk A : Noeth. ring.

« Tors A %;‘3 torf A (e (= ]-d-havsA

¢ Aitindn. dg. = O E)=Tdurta




ThW\l Le-‘» Ab{ a ‘PM Ch\m p O‘lg‘
sim A = {S‘\W\;‘Q_ /—\~mo01’5 [

(0) serre A =~ Plsim A)
e | — € nsim A

(b) [ Adachi -Tyoma - Reiter, 'Lt ]
'P-“’OY:SA = {"'-\}umc-e-o\,\o&"y "\'.Mi‘l'&ﬂ Yoreion CL'S}’[

C Yors A
-P--hvg A @'1; {basic. équ.‘E-*§JT}ng_ A-wwolS/¢
U
(/ -\-i\ﬂng 7)

LC.) [DBYNO\M."\’ - IYO\WI& ‘3&650 /' 8]

s A< & # Ptors A <R
S Pwvs A = tors A

Aim2 Generlize, Thm2 o Noeth. olg.
Ly (@) [ Iyama - Kinwea |




b Ly L Kimura /ZDJ

22 Noeth. alo,

R : comw . Noesh. hing

Det A - rimg

A : Noetherian R~a19d>m

S ﬂ"‘""g_l'\ﬂm ct"'R-—’rA_ sS4 .
P(R)22Z(A) oand Ag emodR

Brample (1) A =R

() Ritield A:Bndim B oxlg, -

{Nveﬂn m\%]] ;_{ comm . Noesh . Fing
+m .dim . a\g\

3) Path algebra RO Gr a Finite
acyclie quiver

Lot A be a Noeth. Q-odé.



Def peSpcR
o kP = RP/PRP 4&'[}'52-\(;‘

. /\_‘> e RP%/\ 4— Noeth, . RP“'&lg_
. LP/\_:= "P%A' 4— '%n.dim.kr-ala
(—’5'- Mooy “— A )

= mod kA S mod Ao

-T-O\Pk g*l'w17 “"OV‘S/\. 57' ug\"\g_ tors ICpA-
Forn PeSpe R . conttrucy aps

tors A —\-i) “+ovs A’P L—) ° miikr‘l'/:-'lS LPA'

Def © S ymed A PESpecR
€= X | Xe €] SmadA,




Lem3 C— Cp nduces poset wmorphis

tore A — tovre A_?

serve A — seyve Ao
Yord A — to A,

* € : exb-closed = ©; - exd-closed

"Pac '(3ac
Sub sub /

Lemt € Swod Ap (peSpeeR)

‘6"—) tf\Mdl‘pA_ iV\dw:.e> Posz-\- maypws

~org A‘P —) tovs \ép A_
searre by —— sene b A
"t"’Y"P A-p —_ 'l’or-? Itp

- 4’91 tore L — “‘WsAP — \-or_skp/\_
L - > E?nmoowy/\.

(SMW\Q, 'Pbr Qem y +ov~$im'(“\‘ﬂ—z>




Def

M P, taws/A — TT toe k
= it PESecR PA

€+ > LC'DP(E))P &Spec R

(«7’) §-P X -\-or'P/\ — -\‘:r‘torp‘(r/\.

Cmm—

C3) Eg ey AL — 7;- serrq LPA.

Tr(A) :=
r(A) PGSLQQ'WS ko A

Rr(A) = —p: Tort ky A
SBR(,/\J i 7;!‘ Se\rm,\qp/\_

)
SQWQ.A. S toprs /A C > '\'°V'% A

@J’ @cl @pl

n

$rln) € Ty —25 K

avti ~isom




© L) > (), (¥,
), < (W), 1= P YP ¥p

= E, Are poset Mvvyb's

Thwb (Ik)
() D¢ : +arPA 29 F(A) 18 i1SOWM

B) 9. B, ave poset embedding_

e, B ()2 E (&) > e e')
€.C'ctrs A //

(*> [VPP.\SP&‘R ,. A‘P s Morita equiv +o:)
a. (oca V\IV\%‘

(_e.g. /E= R)
= - kA My, R Lo| vivg
e tovs |<PA'= fweF\(PA_ =$2V‘N\<9A.



== { Q. V\M’O\ l<|> A-‘S
S : TR(A.) — P(Spee R)
(@ —— {p| Pomdip Al

Cor b Ass\nme, (,'7\“)
(Q) gerfe A = +one A

(b) Im® -i—> Spe) (R)
le) 5o §t=SuPP . SE)"e @{: = Ass 4

(._ AR
sere A = tors A 4 torb A
@, L’-‘-’ Be |~ ga;\l"k

InE, = Imb —— | R(A-) S@’Uf

s |« SE) l"’




23 Serre sub
Recl y Thm2, (&)

serre lo A — 4 P( gy ke A)
o, \ —+ € A Siwm \cp/\.

Le,+ gimk(_/L) P= U Sim‘fy/\.
PGQpec.R

= SSR(A.) =~ gimg(/L)
(—e‘?p I~ i lﬁ)(f@’n Sim kp A.>

= ermre A ES—} Te(1) };ﬁ CimeLA)

IM(Z°§§5> < QimRCA_)
¢

Daf
) SEsimkA Tesmlkyh

S£T :& P29 avd




S e a sbtrctor o |

n W\OC\ A—p
ﬂA_p — A'ol - VMOAA_P — med A.q |
£y 1 T
kA A W“\w‘éy A med koA
ul S =

Then (_Siwm(./l). é.) IS poset .

() W & 9"wsgCA.) 1s & down- sex
i Tew, 3¢1T = Sel

T\/\m"l (% 3?,3 T Seryve A — Q'WV\k(A-)
Induces

sevve /\ &* {c{wm- Sei D'P Sim&(ﬁ)’s

N=R =3 Thwml &)



Exemple | :tield

R=klx] o2G) =m
SpeeR ={o.m}y Ki=Ro =kl

N = (5\ %) + NVoeshy (2\-0\\9\
. ltm A= AZ/W\/\. (R/:: ';//t:>
. k(0 @2)/0*(; N
sim km A = {(k> (k)%
|

Sl Q'L
s ko= Ao = (Re Re) < (£K) = Mary i)
aim kol { (K)S

Lx

K=kEx). so Si.%2 me, subbretir o
T oim o med A e § 6T . 8,4T



2 Simgld) = \ZT\J
S SR

3 {c\own—%\'o-? SM;_UL)}

L g‘tW\g(A-)
T 1
{515}







