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On cohomological Mackey functors

/NB = (ODA, FUMIHITO) *

1 LI

Bouc [Bo97] IZ& D &, HREORIARICI T HFHEICETIHBOAHARVINY ]V D4
¥ o7z G-functors [Gr 71], & 5\ & Mackey functors [Dr72] O¥iiL, AEMIC 3BEOFET
MEDTRDONTERLEDI L THD. B 1L, Green L HHRBEOEMABESENIES poset 7
DALY D b o & bRFRITIE [Gr 71 THY, #iL naive LFEAT. % 212, Dress, Yoshida (&
LOHM G-REOENLHBRT 2D, XFEY BRI ITIE [Dr72), [Yo83] T, categoric & FEA
7. 531, Thévenaz, Webb IZ & % Mackey fRE EOMEE & LTI Y # 5 Fi% [Tho1], [TW8Y),
[TW95] T, algebraic &MEATZ, '

ZOHET algebraic 227 T u—FIZ & B BMEHIRHEH (Loewy series, tensor prodct, AR-
quiver %) %, RFIAREDLLBAGRCE LU & & T 5 cohomological &FEEILD 2 5 A D Mackey
functors (22T, HH D Mackey functors E XL LR BB Z LA HIEEL T 5. .

HHY, Sasaki [Sa82], Thévenaz-Webb [TW95], Yoshida [Yo85] I & o ThH bNEED =
T=RERDT TR U—THD, EFEEOED LD Mackey REDORB R T A X R L
T&fe. 7ay s Off, SEMBEEOME, KHR, Auslander-Reiten quiver %25\ T, Mackey
RELETORMBELRATER. HRRD DIV, EHLERL LI RBENBONER Y LT, JE
WD, S KEREDE LWERETIIE CR- TWEET 52 L LES.

2 Mackey functors

2.1 EE
G THRE, O THATE L OWMEELET. G ® O O Mackey functor M X G O
NTOEGEN O IE O-IEEOE~DO%E
M : {subgroups of G} — O-mod

L 3FED O-HEFR |

Il © M(K)— M(H) (induction)

RE : M(H) — M(K) (restriction)

cf : M(H) — M(*H) (conjugation) (‘H :=gHg™!)
TUTORGEBETLOTHS. £FEL, Z2TK < HItG O, geG L5,

(0) IHRE H : M(H) » M(H) ZT_TORSHE HBEIO A c H K L TEEERT
HD.

A AFIHRBE IR B (PD), IiE A
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RERE = RE [HIK = [H B4+ _COBMHBE L < K < H ICHLTHEY L.

(2 chhH = cH BT RCOEDEE H <G & g,h € GIZHLTHEY L.
(3) R =cKRE LHE = I B _TOBIH K <H & geGITHLTHEY LD

4 BRYI = Cocpnmymy Hnexesd "X Rierpe W3 X TOESEE L, K < H [T LTHRY L.
G @ Mackey functor M 1%, & HIZ&RMHEF
(co) ITHRE =|H:K| Idyy BT~ TOESE K < H <G IZXLTRY 32,

%79 & % cohomological & Kidh 5.
Mackey functor M 7>5 Mackey functor N ~®D homomorphlsm 6= {HH} 1 O-HERE

O : M(H) — N(H), VH <G,
DEEY TTRTOHIHK <HLG L geGHLTUTORREFRIITEHDOTHD,

% O

"4 N(K) M(H) b=, N(H)

M(K) —— N(K) M(K)
l[ﬁ[ o 17 IR}L{. 00 TR}% lcf bon lcf
M(H) —— N(H), M(H)} —— N(H), M(9H) —— N(YH).

2.2 Example

V % OG-IEELT5. G D O EdDfixed point functor FPy i3 H <G IZXL V @© H [

ERERESE D
FPy : H— VH :={veV|h-v=v VheH}

& O-#ERR

i . FPy(K)— FPy(H) (trace)

;v (Y k),
heH/K

ol . FPy(H) — FPy(K) (inclusion)
; VU,

ol : FPy(H) — FPy(°H) (conjugation)
; v g-v

Thd. L, K<H<LG,ge G &7T5%. T FPy I& cohomological Mackey functor T
HD.

2.3 Mackey algebras

Mackey functors % /BE ¥ 2724 = amfééﬁﬁgﬁﬁ%ét DI, G OF<TOLEES
EREALT D quiver Q (AMZ 7 7) ¥HT 5. WO K <HLSGITXHLT

H

- II\' r Rﬁ'
Ke = oH, Ke = oH,

geG, HLSGIZRLTIX
CH
He -2y o9H
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LEDD. ,

AT O ED Q @ path 4% [Be91] £5 7. Mackey functor DEFH (1)-(4) LLLFD (0°) T
EREINDANDATTNE J &35,
) T-TOMIBEH<GEhe HIZRHLTIF=RE=CIl 13 HDEX0 D RLT5.
ZDEX A %G DO LD Mackey algebra [TW95] L FED up(G) TET. po(G) 1ZHH
O-hMEEL LT,

{Ifpey RY}

WO EEERD. L, HK <G, KgH X G D K & H IZXAWAIRSESEE [ 1
HNKY O BH#ED Hn K9-HEEE2H<.

2.4 Example

G ZM# 2 DREFEL TS G={l,9}. 2O L ZAHE O J?]LL'CMackey algebra po(G) @
BB, {c,cl, I, RE ICRT IG} L7125,

2.5 Cohomological Mackey algebra

Mackey algebra DEZ & FIIRIZ, A X O LD Q @ path ¥ &3 5. Mackey algebra ZHERL
THLEDADATT N J ODRDYIZEK (07), (1)-(4) & (c0) TERENBAFT % Jo &
5. Z0LE NI E G DO LD cohomological Mackey algebra [TW95] & FEUX 16, (G)
TRT.

2.6 Example

G Zf%k 2 OKER, O #1ZK 2 OhE T2 2oLk, IFRF = |G : 1] = 0 Z2OT
cohomological Mackey algebra uf,(G) DEEIZ {c},c}, IT, RF, IG} L725.

3 Mackey functors and pp(G)—-modules

BRI 72 Mackey functors DFEFRIL, Aifi CER XN 7= Mackey algebra OB L L7232
ERTE, MBRIRIY HY \ﬂfT (272%. ZOHITIX, Thévenaz & Webb [TW95] 2 X ¥
I &7 Mackey functors D & ,uo(G)—modules OB ORMEMEICOWTIRRA .

3.1 Mackey functors M5 ;p(G)-modules

M % G © O E® Mackey functor £ 9%, ZDLE, O-IEE GpceM(H) 1XERIZ uo(G)-N
HOMEL b,

3.2 Example

Example 2.2 @ fixed point functor 5 2.5%. G & LT{.L%E 2 OXKERE O & L THESK 2 ok
kE, VI EIR G LT 5.
FPy : H kGH.

T5E, G ODEFEICHIET BT

1 — kG=<uyyvjgu=u+v,gv=0v>

FP’“G:{G > k=<w>
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(EEL,u=g,v=14+g=w) &RV FE SR, LRIEIUTOLIIZ25.

U - w U — u+v
I RE:wm v o & we w.
v — 0 9 v o= v 9

#€ > C, Mackey functor FPyg WX 5 pk(G)- IR
FPrg(1) @ FPia(G)

=< u,v,w[ I (u) = w, I¢(v) =0, R¥ (w) = v, c}(u) = u +v, c;(v) = v, cf(w) =w >y

' g
LB,

3.3 uo(G)-modules 5 Mackey functors
A% po(G)-MEELTH. ZDLE, #H8 HIIXHLT
MH)=1I A

L ED, 3 FEEHD O-%#[FA induction, restriction, conjugation & £ ENLEHN S Mackey algebra
o7 I8, RE cf ENT BT HE M X Mackey functor (2725, 5T, Mackey functors
L o (G)-MEEERA— T 5.
M «+— P M(H).
HLG

UTF, B2 VWRIENOEZFRLESTET; M = By M(H). £72, Mackey algebra Lk
DINBEZISIT B sub, simple, projective, injective SDMAFEITZ D E FE, Mackey functor DIEHT
FBLELTHLEAFRETHL LW Z L EEETS.

3.4 Example

Example 2.4 T O & U THEH# 2 DIEkEEEZ2DH. T =< C%,C;,IF > 0 pp(G) D pk(G)-EB
SMFETHD. 20L& T T % Mackey functor 13

1 = 111-T=< C{,c1 >k
T: a e
G —¥ IG'T:<II >k;

L2y BE, HIR, FRIBZLUTOL D25,

c; — IchlchIf;:IlG,

1 Gl G

.l e = Iyey =1 G. G, pGIG _ 1
I]. { 1 171 1 Rl :Il '_-)Rl‘ll :Cl+cé,
g .

1 1,1 1
1.) & P ¢ =¢ G .G G1G _ G
cg.{ {1 ol cg Iy = ey =1

ZZT, e, c+el, If #FnER Example 3.2 D u, v, w [ZHIEEE D & 2 DD Mackey functors
FPyo & T IERETHDZ EBo0b.

4 Simple Mackey functors

Mackey functor @ subfunctor lattice DHEZRET HERDOm/NEALL 725 simple Mackey
functor ®7%HiZ, Thévenaz & Webb 23To7= [TW89]. ZDHITIX, 0N BT 5.
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4.1 Unique minimal subfunctor of F Py

OG- V @ fixed point functor F Py I& unique minimal subfunctor ( %> T simple Mackey
functor )
SPyiHe— (3 h)-V
heH

ZE. 2L, 3 EEO®RA (induction, restriction, conjugation ) iX FPy ®Zh b EFU
bOTHD. T STy (1) = FPy(1) =V BR YL TS,

4.2 Induction functor

H % G OE5yEE L35, H ® Mackey functor N ( induction, restriction, conjugation %%
neEn, t,r,c &75.) %L T induction functor N 1§ i3 G OESI# K (Zxi LT

N1%: K +— D N(EKnH)
KgHe[K\G/H]

LEHTELND G D Mackey functor THdD. 72721,

z= Yz, € N(*Kn H)=N1g (K),
KgHe[K\G/H)] KgHe[K\G/H] :

L<K<G yeN1S(L),seG i LN1E O 3 BEOERR [, R,c i%

K HNK?9
Rf(z); = rhnre (Zg),

K HAK®“9
Ip(y)g = Z tHRéug (Yug),
we[I\K/K N 9H]

Cf(w)g = Ts-1y

&5,

4.3 Inflation functor

N % G OESRSE, G/N % Q £35. Q ® Mackey functor L (induction, restriction,
conjugation IXFNEN t,r,ec £ 5.) (% L Tinflation functor InfgL i, G OEREFEK I
® LT
K/N) iNCK

0 otherwise,

InfSL(K) = { I

&b, N<K<H geGor RE=rf/N I =t} o =N enbstiz+~T%5
B L TEESDG D Mackey functor TH 5. :

4.4 Simple Mackey functors

NH TH ® G ZBIFAEHRE, NH/H=WH £355. H% G DIERORDE, V
% simple OWH-M#E L35, V O WH 28T % fixed point functor FPy @ unique minimal
subfunctor S{Y# ® NH ~®inflation functor % G & T#HE L7 induction functor & SGv &
T5;

Sy = Sy = (utWhSI) 1
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Theorem 4.1 (Thévenaz-Webb) Syy 1 G ® O LD simple Mackey functor ThB. &
iz,
{Suyv| (H,V) T G-HEREDORET }

TG D O LD simple Mackey functor DFEERRRTHS.
X <AWVWSR S simple Mackey functor DHED V& D% 2T TR,

Lemma 4.2 Syyv %G @ simple Mackey functor, K % G DML TDHEH =g K DL &
Suv(K)=V,H<g K L& Syy(K)=0 MY,

4.5 Simple cohomological Mackey functors

Theorem 4.3 (Thévenaz-Webb) O %iE4 p DEETS. Suy B G D O LD simple
cohomological Mackey functor ToH DT ODLBEADFMITH 2 p-EoHTHLILTHS. &
iz,

{Sgv| (H,V) 1T GHBREONRET, H 1T p-H0Ht }

X G D O LD simple cohomological Mackey functors DFEEERERTH 5.

4.6 Simple Mackey functors for cyclic p-group

COETIX, G & UTERREME p~ OFRKE p-FECpm, O & LTER p DE k OBE
® simple Mackey functor (ZDWTIHRARSD, FV 2 T —RERMOERNLREENL, p-#HO bk £
DEERMBLIEAR D, 2FY k BT THD. 2T Cpn OALEK p* OB Cps ITH LT
WChi = Cyn—i DEEKINMEED k OB THD. 27T, Cpn O k EOD simple Mackey functors D35E
2R#F R Theorem 4.1 26 n+1 @D S1k SCp,k, SCP2 FAREE 7SOpn—1>k’ SCpn,k ThH5.

4.7 Example

G LTk 2 OXKERE, O & L THER2DEE L35, 20L& G Dk LD simple Mackey
functors 1XS1 % & Sgp L7205, MELHENLHIBIHTIENLD -EEL L TOEN

1 = k 1 — 0
Sl’k:{Gao SG’k:{G—>k

ThHhdHI BN, —RIC
Lemma 4.4 {3k p* OKEEE Cpn O EH p O & LD simple Mackey functor IZxF LT

k (Q=Cy)

0 otherwise,

So k(@) = {
MRV SLD. 727 L,0< i< n.

5 Burnside functors

A3k Burnside functor & G DER43EED Burnside ring 7 HRERIND HDTH LM, Mackey
functor & LTEZBBUCITRE L TORMBITER TE 50T, O-MEEE L TOEBEDOAEIRRD.



5.1 Burnside ring

Burnside ring 13, B@RHIITAR G-EE DB DEF & EFFIZT 5 Grothendieck ring &9
e effe%énms, 2T, EBEOFHBEICSLE O-MEE LTOREERZETS. G DO ko
Burnside ring B(G) @ O—EE@

{[G/H]| =%, H &G OBHBO G-H£EEOMRET }
Th5.

5.2 Burnside functors

G ® O E£® Burnside functor ( ® %\ & Burnside ring Mackey functor ) B [3{EEDER
SFE H (2K L O-InEE B(H) & 3 FEEO O-#FE

th : B(K)— B(H)
; [K/J) — [H/J]
rf . B(H) — B(K)
; [H/J]— U  [K/(Kn4g)]

KhJE[K\H/J)
' : B(H)— B(°H)
s [H/J]— [PH/4J]

Th5. 1P L,J, K <H<G,geG. LAlEZE D, Burnside functor B¢ A i Y po(G)-INEE

¢= (P B%H)= D B(H)

H<G H<G

PR T B

5.3 Example

G L LTIE 2 OXKERE, O L LTIREK 20D L 2#%% 5. Z 0L % Burnside functor B¢
DESIEEZ T B 81

BG.{l — B(1) =< [1/1] >&
1\ G - B(G)=<[G/G],[G/1] >

3 MO O-HEF, FE, HIR, LRIIUTOLI LD,

19 : [1/1) = [G/1), R?:{ %gﬁ] ° [1({71]

. ¢.) [G/G] — [G/G]
¢y (/1] = [1/1], ¢ { [G/1] — [G/1].

6 Projective Mackey functors

Mackey algebra & Burnside functors, cohomological Mackey algebra & fixed point functor
DR E RS

113



114

Proposition 6.1 (Thévenaz-Webb) G & O IZxf LT, Mackey functor & LT (&> T
po(G)-MEEL L7T) R
no(G) = P B 14
(H)

WFET S, L, (H) X G OO G-HBROTEARREZH .

DB L, EED Mackey functor XV < 202 DES3EED Burnside functor DFHEDEFD
FISMBEL LTELNRD ZENb»5D. 72, & LTHIC Burnside functor BY BEMTH S
ZEMmbns.

Theorem 6.2 O #E p>0 DIELTH. DL E, G O O LO Burnside functor BY 7
HETHET-ODOUBEFHEMT, G B pHETHDLILETHD.

6.1 Example

G DMIE 2 OXKEEE, k EE 2 OFED & & Example 3.2 7*5 fixed point functor FPyg %
pr(G)-MEEL LCUAT D & 9 24E1E (Loewy 5l) ZRFOZENRDND.

<u> 1
FPgZ= <w> = 2
<v> 1

727210 1 =814, 2= Sgi. £7-, Example 5.3 7*5 Burnside functor B 1% i (G)-INEEE L TLA
TOEII/e5.
< [G/G] > 2
B~ <[1/1]> =1
< [G/1] > 2

—fRIZ FPyg = B' 1§ 720 C, Proposition 6. 1 MHLUTD X D72 G @ k L0 Mackey algebra
DERMHESHEPELND.

RIS

1
pe(G) = B 1 @B > 2 @
1

Proposition 6.3 (Thévenaz-Webb) O {38 p DL TH. G & O ITHLT, cohomolog-
ical Mackey functor & LT (- T ué(G)-MEEE LT) ORA

4o(G) = @ FPo 17
(P)

BIFET S, 1221, (P) i G O p-Bo#O G-EREOTEEATREZH.

ZDEEN S, EE D cohomological Mackey functor (X< DD ERZEED fixed point functor
OHEOEMOFKMEL LTHOLND Z LD,
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6.2 Example

G DMk 2 OXKIERE, &k 235 2 DD L X | Example 3.2 55 fixed point functor F P 1
pi(G)-MEEL LTUTD L 5 72#5E (Loewy Fl) 2RO LbAdb

<u> 1
FPg= <w> = 2
<v> 1

=EL 1= Sl,kv 2= ngk. if:, FP, éi,ui(G)#Jﬂﬁ?k LTUTDOL DI 5.

2

FP, = 1

—MRIZ FPpg & FPkT? = PP T?, FP, =2 FP, Tg 72MDT, Proposition 6.3 Z)‘%H—F@JQ 27 G
@ k E® cohomological Mackey algebra O EBEKISESESHLND.

2

1
ui(G) = FPI1¢ oF P = 2 @ )
1

6.3 Example

G & UThiE 4 OXKERE, O L LTER 2 Ok #3525, 20L& ¥, simple Mackey functors
T 1 =51k 2:=S8ck3:= 5% b, C %‘{_Lﬁ 2 @l«ﬁ@“"ﬁ/\#&?ék 3 ’D@ 51mple
Mackey functors D12i% Lemma 4.4 L VLLFD LI 12725,

1 = &k 1 = 0 1. = 0
1:4 C = 0 2:C - k 4:0C - 0
Proposotion 6.1 7% Mackey algebra {ZEATD & 5 7253 fiE % H 0.
ui(@) = B 17 ©B° 1§ ©B°.
IS diagram [BCST) IZEATFT D & 52725 [We9s].
1 3
/ N\ / \ |
2 1 3 1 2
| /] /N
B! 1§ =~ 3', gzi T BY =~ T 3
2 1 1 3 2
N/ \ / |
1 , 3

Z DA Mackey algebra u (G) IR TS, BB TH 2200,
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6.4 Example

G ELTHE 4 OXKEEE, O L LTER2 DKk #EZX%. ZDL X, simple cohomological
Mackey functors % 1 := Sy, 2 := Sc,k, 3 1= Sgx &5, C 2K 2 OKEEHDEH LT 5.
3 2 simple cohomological Mackey functors DI simple Mackey functors D3HE & —H T 5.
Proposotion 6.3 75 cohomological Mackey algebra {ZEA T D & 5 2253 f# % & D,

ui(G) = FPLAS @FPY 18 @FPF .

1
/N
2 1

FP} 1§ =3 FP,? 16

o
—_—h) — W

Zh 6o diagram [BC87) HMFO & 5ichk 5.
2 1

/
/ FP,
\ /

1 ) 9

6.5 Loewy and socle series of Burnside functors
O-%5EH A XL, £ A-JEE V @ radical Rad(V) 13V O3 = CORKERSINEED L@
BTHD. V O Loewy series iTIFMHAIIT
Rad’(V) =V, Rad’(V)= Rad(Rad'~}(V)),

L5, % i %FHBOD Loewy layer iZRad"!(V)/Rad'(V) TH 5.
V ® socle Soc(V) XV OF R TOEKEIMBEDOFITH L. V Dsocle layers iZIFMAIIC

Soc®(V) =0, Soc'(V)/Soc'™}(V) = Soc(V/Soc' ™ (V)

L5, 8 i FE D socle layer &% Soc!(V)/Soc' "} (V) TH 3.
LATF D 3 DOFERIZOWTIL, [0d99] ZBRENV,

Theorem 6.4 B %k p» OXKEFOEL p O k LD Burnside functor &35, ZDk
%, B O i+ 1-FHD Loewy layer I

( n—|n—il

EB SC,,|n-i|+2ylk if ¢ : even,

Rad ‘(B)/Rad "}(B) = /=0
2

@) SC jnoiaak if i 0dd.

Thd. =L, 0< i< 2n.
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Theorem 6.5 B ZA# p" OXKEFOEL p DEE k @ Burnside functor 35, Dk
X, B O%F i+ 1-& B socle layer ix

(n—1)Sc ,_, 0§i<n—1,

n—12 k

i+1 ~ P ) -
Soc'TH(B )/Soc( ) = {Sc n < i< 2n.

pt 'n'k
THH. 7L, 0< 1< 2n.

Corollary 6.6 (i) B @ Loewy length X 2n + 1.
(ii) Cpn @ Burnside functor 7% self-dual T D7D DMBLBEFZHRMIL n =

7 Representation ring for u;(G)
Z OHEITIT Mackey algebra po(G) EOMEEDEME tensor FITHT HRIRIT OV TRAD,

7.1 Tensor product

po(G ) DRBRIZEB T DT Mackey functors @ tensor product (ZP)Z)D‘FibOX product
[Bo97], [Le81], [Lu96]) ’Cé’o DVUTOE I L THEKTE 5.
M,N % G ® O E® Mackey functors &3 2. #8508 H < G &L R-E T(H) %

T(H) =< 1B @uev|pe M(D),veND),DeSH) >  MD 9n N (D),
DES(H)

4fh

TEDDH. ZEL, 1o XRBCESTHDEE2D. T(H) D R-ESMEE (H) ZLLTOTE
MENTHLDELETDH;

Rl) 1@ utu)@w=152men+1Eeumer,

=)

2) 1E@u® (v +wn) =1 pu @ + 14 ® po @ s,

R4) 10t wer =150 g (),

R5 1g,®u'®tg( y=12ar8 W),

(R1)
(R2)
(R3) 18 ® poa® vo = 15 & po ® awy,
(R4)
(R5)
R6) et potv=15ouey,

12120 o, pas 2 € M(H), p € M(D), ' € M(D'), vo,v1,v2 € N(H), v € N(D), v' € N(D'),
AH),he HH DS D' <H. &biZ, 08 K<H<G & geGITHL, 3HED O- KR,
restriction, induction % L T conjugation ZLATD L I IZED B

(T1) f’ﬁ" : T(H) = T(K); 1g QURIV = de[K\H/D]'l%:ngD ® R?&%QD(gl‘) & R;{DHQD(QV),
(T2) H : T(K) = TH); 15 ouer —»15opew
(T3) Uf :T(H)=»TEH); 1Bouev — 1Zg®cf,u®cfu.
BB H < G IZRLT
(M © N)(H) = T(H)/I(H)
&4 5. Mackey fuctors M & N @ tensor product 1 M @ N & _E® inductions, restrictions
% LT conjugations £33, T5&, M@ N iTE7 Mackey functor {2720, & HIZ, BHEDOM
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HoO7 o —HEO% BN & FRLEENKY LD, HHETIX AW, Mackey functor D7 > VL
FH, 2FY pp(G) OERBBOFEIZET 2 BN 7TiE Burnside functor BE TH 3 Z & Rz HaiEH A3
ALY LD L &N DD [Bo97], [Lu9e]. ZOFEICETHHM I THD BY BREFHIHENTLD
D EVD Z LA, Mackey algebra ORBMVBEAME TH D Z LDOFRRERDOOE DTidie ik, £
FEZ TS, ZhiE, EV 27 —KRBRTD Green RICBITHMHE LIE, REMICRL>TWD
RTHD. DF Y, Mackey functors TiE, HEHNRLDL DT Y VERHERIZ /2D LITRE
RNENS T ETHD. UTiX, G=C, OFEE 2 O k D_ED Mackey algebra py (G) ORI
BRI HDFEEETHD. P. Webb BNHELEZLOTHD.

® Sin Sgp FP FQg Py Pg
Sip | FQx 0 Sin FQp P, Sin
Sc.1 0 Sgi Sau 0 0 Sa,1
FP, | S11 Segq FP. FQy Py, F P
FQp | FQr 0 FQp FQ Py FQy
P, | P 0 P, P PidP P
Pgi | Sip Seq FP. FQy Py Pg 1

ZZT1:=511,2:=8¢1 £9%&, Ppid1 o prOJectlve cover, Pg 1 1% 2 @ projective cover
THY

FP & P, f22 2

Pg, = BY = |

Pl,l = FPg =

N = DN

1
FQkEPLl/lE 9

N

Y

THD.

8 The Auslander-Reiten quiver

EAELDE k28 LT up(G) 1 Artin B72D Talmost split sequence 2377 L, Auslander-
Reiten quiver #E 252 &N T&E 5. FIZIEX. G BREME p OKEFEOH 21X, Thévenaz
& Webb OFFRIZ LY Brauer tree algebra (2725 Z & 30035 TV A DT, Auslander-Reiten
quiver ZHBIMICHNS. ZOBE u(G) 132 2D simple modules (simple Mackey functors)
Sl,l & SG,I 7‘8%)/) = :T@i, 1= 51,1, pP= SG,I k’é‘é’) /.Lk( ) @ﬁﬁ%ﬁﬁfﬂf"ﬁ?ﬂ iU\T‘U)J: 9
RINhD.

p
m(G)=FPg®B > , : &1
. : p

7212L, FPy OMBETFE LTHHND simple Mackey functor 1 OEBEIL p, p DEEEIT 1
Thd. R p XEET S L pp(G) » Brauer tree algebra THHEWI Z L EHANDZ LTk
Y, ue(G) @ Auslander-Reiten quiver BSELFD L S IZHETE 5.

8.1 Example
G=Cs,p=5&7%. ZD&ZE, Brauer tree (LA TFDO L 512725 [TWI5].
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Sa k Stk S1.x
@
Sc.k S1k

)

72721, exceptional vertex ¢ DEMEIT 4 THD. ZD L &, [BCIS], [Re77] IZHED LT D &
5 IZ stable Auslander-Reiten quiver 28 E % 5.

5 1
1 5
el N el N
1 51 1
15
N e N el
1 15
15 1
1 7 N e N1
515 12 515
1 “ . “ . 1
5 12 1
1 5 12
el ~ 1 7 N
13 512 5 18
~ N /
1 125
135 1
el N el N
5 14 5

=L, 1™ 3R & n THAARFAT T 1 THD uniserial module “C“Ef’)%).‘ S b, quiver D
EROFSRIR—RT 5.

9 ui(G)-mod DHIMR

FV2F—FRHAROEANRGEL LT, BRONSH~OHIRITIE BRI HD
WIHHH, Mackey algebra TIZI GV SLZ/20. :
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Example 9.1 G Z0# 4 OXKERHCTDH. ZDE X, indecomposable projective py (G)-modules
BFUTDOL > ThHoT;

1 2 4
2 1 4 1 2
FP = 4 BY 1§ 2 2 BG =~ 1 4
2 1 1 4 2
1 , 2 , 4
INHONE 2 ODEDEHE~HIR LB OOEEIILLTOLIITHETE S,
1 1 2 2 2
FPg g 2 @ 2 (BC18) 18~ 1 & 1 BY |G~ 1
1 1 2 2 2

> T
p(G) 182 1x(C) ® px(C) @ BC.

WAL LD, PRIC—MRIZ, Mackey algebra pp(G) DERDHE H < G ~DHIRIL py (H)-INEEL
HTHBETIEZ. _

10 Webb’s method

FEETIX Webb ICX D G = Cy DHFED Mackey algebra pg(G) P relative Auslander-Reiten
quiver DFBEIZ DN THANZA, T2 TiE, BB [We99) 2T DIED 5.
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