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HEARROME TR,

kA -8 FHHMIT (Tomoyuki Yoshida)

1. . |
Havhe, AREAORT AT = Set, OHRERRT RS, HRE G
CEEESARMALEAL, AR CRAEONFTY - Set * OWBE RuE 3.
BOBIEREMELT 3L Bhh BB S (RBES3EKTEChRELL
DEH) , BHEOBRERATIIRADE THELS L, MEUBRLEELIR
3. fl2W G-EAUW, WEUTHERZIEAEY, C-EAEUTEEAD
stabilizer ETHREIZVHSESIEMLRHEELRF>TVW3. T ED G-EH/ILD .
WTHBRAEBBZUTOHWARL., $Rhb524888BULRL.

ENTHER C-EAONFTY — U RBOEADIFTY—EBIMTVIOD
HHPTHE. UT ¢ RARBERTET 5.

= (8 1 Set’ — I Set, 5 X —> (X1
RBET> I I —BH3. CCTHEBARORBEERY,
={x ¢ X|xh=x,he H.

— B2, 3 EOOER C-ES X, Y B C-AUT3LDORXE+HREU,
groBag b wnv, (M= rmzzeess. UrBoTto @
BAFIY—QEDRABTHS. B G5 trivial BEARRIW ¢ WHF
Y —OEETERL, UAB->THR G240 75T Y —REREGOAFTY
—OHEMOFIAUATASTVWEZ RS, 2ORUNRERALEH S0 B
urnside ] (BB G-£AOHFITY —~D Grothendieck ) TH 3.

BlxiE, ¢ SERMM p O, X BEHE C-EARIROKUBHRT T 3.

G) X1 = 1Xt (mod p).

Gid 1xt 2z 1% 2 o.

BRZhoDRHDS G-BE X BR®E ST LB, (DHRBBREZHTHSO
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WHU, (DOHUHATANRL VERANRZETS3. (DORERES
DUELLVOT, RENHMAGTROYETE, (iD&V1()O &> RICHHRH
OHR2EREX3. ~ROFRBLZOVTH(NDRHENTIHBESS3. (LHL
FhEFVERITWIWE Burnside BOMBBLETSH 5. [Yo83al)

— B, HIR® C C2hBEAUTLIES X N5 %, BHWAR H I
WEILBREADME, BREBHIEUTY 3.

¥ BEE SEE Jiif (Hecke) ® 4
G | &
G X R[X/G] R B
N \ peos
U : 4 Sowm
H 8
H X REX/ZH] RCH\G/H] : o
U n + : 1)
1 X RX RG

COVo bR MREBUFIIBL2RETON Burnside B (X6 XIHEERR
¥) TH3. ChlMavBeEs T, SRBORHBTOALTS 3.

X, B COFARROMAYMEE St WBUEF—y (MR, #, T
BERE) PORY, TOMALRHBRBTEAME ¢ © Set.® —— Set,
RE3BOMBEUTHEERS. UkBoT, CORRMATRNEENEY
R G-EADATFIY—DoERIOH, EESCENBEALBEOMATRLBY

3FXHENLHEBEROTH 3.

2. Incidence maps.

ChdPolb->E6TOVIFFAIETERIY, EMTI TR —#K
® association scheme To (DR L SERW) ARV UT TS 3.

FYHOFARZRVARVEADOZERBEVHES. MUT X, B) 270y 5
Y4, TEONFGA—F—% (v, b, r, k, A), i n =r—A>0 &¥
3. ¥Rbb, X v-iEA X OREREVD) , B X O k-ABAEED
B2y (BOx27avy7¢0>) T, b= IBl, X6RHERSIEEO2A%
BTy 70BN A, EEO—REQEVTOVIOHEBEY r THS. <h
DONIFAY—BREH/RIIEVEZLZHDS.

vr = bk, . r(k—1) = A (v—1).
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TOay 2 FH¥E LY (X, B) O AEITH (incidence matrlx) A= (a ) >
X x B ﬂ;/@h‘;']'c

{1 Xx € B
a =
xB 0 x € B
TEET 3. _
TOY I FHEL YOEEDS A WROKEHBERRER T

MY =0l + Ay, A=), A= K.

‘_.c._'C | WEENITH, | UBYRY LA XOLTOERHY | 0)1T?'J'C35%

HFEABAVBEEITINOEHIELEFODEI H, 2HENBII LR L >TRD
KOIRERBBOHLTNS. '

(1) Fisher (1940) OF%®X. vsb, rzk
ZOFERW, det(AD = rkn' ! # 0 paoEm.

(2) Schutzenberger(1949) OEE. WHEFH¥F 4 2 T, vIEELRS n WEAH
BTH3. '

Vb ERBTOVIFHFL IV EHNBTFF A ELS, COE&EE r =k T, &
ABRRESFNTSS. UkboT det(Arb) = (det 12 = k¥ oV wers.
&->T n dEFH. '

(3) Bruck-Ryser- Chowla (1949) DEER. WHFHFAT v b‘fa}ﬁa)é:i’,
2 + (- VD2, 230 TRVEEBKEERO.

COEHEODGE %LI*\%‘\?’EE‘J (ZREROFTRES>TWV) EBHRERESLE
BWOEETHS. FVMITZ3EVSIFHEAHS. UPULEEULURVEEDL
TVBH% 10 OHBEE (v=ll1, k=11, A=1) OFERFETERL.

ChoDERPBOEABASDTVEFF LA IR ODVTEDORRELRSIDIC
BERSZ. CZTU—FMWBIR Fisher OFEROBEROVTHT 5. — £
m RO KT AIRTH 3.

T.Yoshida ”Fisher’s inequality for block designs with finite group

with finite group action”, J. Fac. Sci. Univ. Tokyo, to appear.

S® X, B 2, JOYIFHFALYTNIA—F =B v, b, r, k, A, fii
M n (= r—A) RBOOT, HEE G HEHLTOWEET 3. &k R RTM
BET 5. COBE, HATHMRIVHLYS G-matrix 2R3, (D% (x, B)
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WAL (xg, BE)-WMABEUL) . HHORD VI RC-EFMBEES O (—
R) BATH OIHRVPIT W, FZTHSITHEHET B incidence map a & ¥
@D transpose o’ BEROLIIRXEZREBXNS.

a :RB-——-*RX;BI-—-»X}EBX
a’ (R —> RB ; x —— L B
xeé B

X » 1 (co-)augmentation map EBROISRZEZRE N 3.
SX R —— R X t—— 1,
ey ‘R — R 1 —— Eox,
e, ® e, VAMTHS. HANEREChOOERTRTEUTOL IR
3,
aa’ ! RX ——> RX ; B —> nx + Ayiejxy’
as:é = rsé , eBa' =rep ’
a’e)'( = ke)'( ’ eya = kax .

Fisher OFEAEBURER LY, KBAHTE 3.

WE1. (1) dU rn ¥ R OHCAFRS, o’ : RX ——> RB it split
RG-monomorphism €, UZP>T RG-MBEEUT RX|RB &723%. (&5 "RX|
RB” & RX %% RB OBEMEF AR & 2 EKT 5. )

(2) BU n B R OPTHFERS, RG-MBEE LT Ker €y ! Kere

(3) FHEALIYBHEH (v=>0) &, (1), (2) OB, FhEh RX
& RB, Ker ext Ker.eB B RG-MBFEE UTRABEWS S Z RS,

M., RE det(aa’) = rknv-l, . rn = (r2 — bADk BEHhdDHU rn DU
ROWFCOITHRDEAFEERY, B aa’ & RC-UHFORABERS. R
aa’ © Kker &, ~OHEW neid KELWV. ThEY (2) 283, (3) &,
(X, B) Ofkb vz (B, X) 2F>& a’a dDAMNIRIZ LW LS.

B2 rank BT ZZ LR E>TH®D Fisher OFERBB/>N 32L&
EY5. 22 G UABEEARNAE, RO 2 RIX/GC] CAMRZ &b,
RX/G] | R[B/G] &%y, UhN>TROHLALRERLES.

% 2. (Parker, Hughes(1957)% &) | X/G| S | B/G| T v =b R o%ETH
M, &< GHB B LulBBles X Ldulfs.

rORSHMOhHED >BIZHEA Fisher OFERXOLEE BB OIS,

K
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hEROHMTHU & 5.

3. Ext WH¥ B Fisher DFER.

e (X, B) BWERHE C OEAHT I TOYIFHFLIEU, &85 v, b,
ok, A, n WHERUETZ. R BAMET, ncR B30, N & RG-IIF
&u,

E"(M) = Extp (M, N)
CES. ZD&E, incidence map ¥ augmentation map XD LI REBREHE
X9 35. ‘

e ¥ a e ¥
X B
E"(R) ——— E"(RX) ———— E"(R8) — E"(R).
e ¥ al# €
X B

Fh7—NILVE A EBE n2XdU
mA = {acAlma =0}, A/(m) := A/mA.
EFH3. (1) RoRII=EL.
0 >, E"RY —> E"(RX) —> E"(R)/(rk) > 0
(2) KOEhPBHRET hiE, E"(RX) | E"(RB).
(a) reid 3 E"(R) LOAMEH.
(b) r_l.e R.
(c) E"R) = 0.
(dd)m>0»>2 (r, |G])=1.
(e) B N & RG @ principal block & A & &L,
(3) Ker e)’(*l ’: ,Cok s*xl Cok E*B.
(4) v=>b D&EWE, LD ”|” % RG-HR "” TEEXMEIIZEBHEKS.
Zhold incidence map FOHEGHBEAD SN BFBRAEHTES. (1) 0
FEBHW Ext @ long exact sequence B >. (2) OR# (b),(c),(d) ()
DoURNBS.
T, —MK/K
o Extpe(RX, N = ETRN = @ NG, N)
THY, Bl 6B X Lusikall,
Ext™ (RX, N) = ™G , N),
RG X

-5-
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Gx 215D stabilizer T» 5. UkB->TLELOEHEI, ¢ B X & B
EUBOREHFEOaAREOY —2FE > TR TES. augmentation map & : RX
- RRBEDPOFHFE AT S Ext OFBBIBOAREQY —FHD res ¥ cor 2
STHEES. Chizk-TREBES.

iﬂ4.cwxe:Bmﬂ@mwmbrm%ti%.xex,ﬁe B R2ELY

H =Gx’K CE.n W RTUHET S, D&%
(1) Ker res, | Ker resﬁ Ker resg Ker resﬁ

2T cor & res i H™NG, N) & H'(H, N) RERHER2DDTH 3.
(2)p BEHT (r, p) =1 TR reid 8 K", My LOANE RIS
DETH. (22T (p) 220 p-EHBEREOF VIR EEKRT 3.
m>0 ORIIBIZp-torsion T2EDOHERS. ) D& X
H"CH, N p) ™K, (o).

(3) v=0h ORUIENONKD DIZERMBEK YLD,

B m=l TN PERBOREBOLZRLIOREADPIRTIRT ERO&K
3% transfer SEBIZR 3.

RE. G X & B EABEEREL, AWOKIRX H =6 , K=G
p R n 2RORVEKELTS.

(1) p ¥ r il |6/6°] 2EaRVRS,

(H/H’)(p) | (K/K’)(p).
(2) P, 0 2FhFh H, KD Sylow p-#i#E LI hil
(PnG’)/(PnR’) | (ANG’H/ANK’).

(3) v=>0b ORI, BfIOROYRXFRIZRS.

Fisher DFSR&YD | Kl S | H ROTRD (1) RESWEHRT LTUR
V. | '

T, G-EA X ® B ORbYII RG-ME RX ® RB RV, HATHORDY
W incidence map BM 3B, EFES>ZOMTENLBERBVT, RX ¥ RB
permutation module THB3Z & B2HEEUTULE>TV 3. dLZOHDBEXED
BE5%26, b2 HFHUVWERBBINSOTRRVMEHIEIINS. ULDU, £
DREHIE, THEHETSb02, B GC-EEOhWF XYY —Oth T 2 WHEK
TEHELENDS. ‘
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4. Mackey category & Hecke category.

UTTER R o-BHE (FRbB RIR) OEHN p, IR p-EBRER)
¥ 3. | |

moEE AR, (X, B) 2HBRE C OFHATEITOYIFTF AT, TON
SA—=F—% v, b, r, ky A, n ETB. (X, B) BHEFF AT, B p ¥
rn 2806 0RS RX & RBIX RG-MIHEEUTHETHS. UMLK
R<HIoh TS &S, G-EEFEUTE, X & B RIEABMTRY. ZhTds
ROD G-EAVANLEVETASTH35. COMTE G-EARENRET
2H5MEE Mc TH->T, TOFT X & B FREBUARNKCRI LD 1O
w5,

E#. R-additive D self-dual 7% category Mc (Mackey category &HFS)
BUTOLOCERT 3.

(DNBITHER G-%4E. | .
(2) Mc BT3B Y > X AD morphism E2KDORYT R-MBE Mc(Y, XD &

ROEKRTEBARANTCERETN S .
(AEmxTt, 8D G-/ A »d X, Y AND G-map O3 D EBH
[f, 71 1= [X —— A 5 V1.
(b)BgfR3N.

(IYIX < A= Y]+ [X < B— Y]=[X< AtB - V1.
(i) C OEBED p-BAB P & x ¢ X, yve ¥ wau

Lt loon e Iy naP =1 8 o Ty nsf |
BHEILT 5125,
B S QP S SV, R VOIS S SR )
(DARLT 7 4 N —MTE&T 3.

[X*—A—'-)Y][V(——'B—-" Z]

= [X «— A xy B —> Z].

HE. 1. hom-set OEFERO(IDNERVTHODIFITY—RBS. ZOhFXY
—% Mc(G, RRQ) &&/L. Mc WZOHIFIYV—DETHV XTSI (MEHOE

BTD) BERIRTFTH» 5.



158

2. Me(Y, X) @ R-I# ef ‘R ® Gy(Set,/(XxV))) LAMTHS. 22T
eg’l W G @ Burnside ROMERXTHY, Gy WMEFMIZET 3Grothendieck ¥,
GO OEJPOFE A I HFIY — (XxY AD G-map éﬁ@ﬁﬁﬂ'ﬂ?‘:’f‘}f) T
5%5. FMINDHBY [Yo8T] iH 3.

3. G=1 DG, Mc OXNRUIBERES, X R CEKIF2FEDTH

(axy)’ ARBITHOmMER 3.

RRLCEDODHFIY — EBICHEHB U Hecke category (permutation module
OAFTTY)—~LEE) 2EHRT 3.

E&. Hecke category Hec B RD XD E&HT 5.

(ONBIER G-EE. ,

Q)Y > X ~OHWE R WHRAERD XxY BiTH (axy)'

BG)AMLITHOME.

COHRNFIY—% R-additive D self-dual TH Y, B & HIZ permutation
RG-module OHFITY—RFABTH 3.

6. Mc »> Hec ND R-additive functor ¥V 2R TE&T 3. ¥ibb
W(X) =X D

w(x - 4 5 v = G loone iy | Dey.

COEE, Mc BT S8 a WHU, dU Y(a) BEHLEH split mono,
split epi, iso b o DESITH 3. |

COBBORBHEHLL. HABHRWE Mc O (IFTY—-RHREKTO)
radical B functor ¥ @ kernel 2L I & E2F ORI hITIRS>RL.

R7. a ® Mc iZBWY % X @ endomorphism &9 %5. COE&E a PAYT
53RDOLE+HRER, det V(o) B R THFRZETHS.

T Seth % Mc A® functor O (Mc*, Mc*) BH5. (&hiﬁ
universal 72 Mackey functor &% %. )

me¥ 1 X X, (F:X — V) —> [f, 1]
Mey, @ X —> X, (f:X = Y) —> [lx, fl
SetfG WWHT S Amitur complex { d? : X" — Xn-l} %

ZhodD functor TR T & Mc BT %S complex BESINH B.
2

Am(X) 0 — | —> X —> X—— o

2

AP 10— 1 — X — Xfe— ..

-8-
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LOFERDOHS —DOREVTRERS.

8. p 1 | X EEVRERSE AOO & A" @ contracting
homotopy % ¥ 2. |

UleDNoTZDLD% complex & Mc » S D R-additive’® functor TR T
ER-MBORLRIINBEON S, Ext @ long exact sequence DR FWRRBZ
DERWE, RHBOEFTEHOHAPTEKEMRRINERET. ZZTZ O ORRK
BIVEOOHELNAT 3. |

E#&. Mc (resp. Hec, Mc(G, R®RQ)) & R-MFEDOHFIY —AD
R-additive RREBEFE (self-dual EhoHETHIV) £ poly-Hecke (resp.
Hecke, Mackey) functor &&FS.

poly-Hecke functor X Mackey functor T&H 3. URM>T G-functor T
% (GE& [Yo83b] ¥) . COMOWETERUVLEF ¥ | Mc ——> Hec B
» %5 DT Hecke functor & poly-Hecke functor T&% %. Mackey functor M 43
poly-Hecke functor T35 ORLE+HEHWEL, MIET % G-functor a IO
WT, P WEBAE NS G O Sylow p-BBABERS res : a(H) —— a(P) BWESH
EFEHITETHSB. (Mackey functor M & G-functor a &id a(H) = M(G/H) @
BRT1IX1WEHIET 5. poly-Hecke functor X cohomological G-functorv
BXHIET 3. ) FED Mackey functor M U X —— eM(X)}. i poly-Hecke
functor TH 3. ZTZC e = eg’l & Burnside I R®Q(G) @ (trivial 228
HEBECHIET B) mEFxX. |

f. 1. Xr— Ext:ﬁ(Rx, N) & Hecke functor TXIE9 % cohomological
G-functor & H+—— H (U, N) TH 3.

2. BB HWHU R RBERETS. COLx e(RERMD) W, p-RT
BROWEZZTHABE R x ¢ ROR() ORT R-MHETH 3. Ukho>T
H=—> e(ROR(H)) & poly-Hecke functor WXIE ¥ % G-functor KR 3.

5. poly-Hecke functor WX ¥ % Fisher OF K.
COFT [Vo87] DEEHL ETOAPOMBEENS. &5 (X, B), G, v, b,
ro k, A, n, R RERWMEAUETS. TH o & RZVJR) OFEHET S. Lk
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BoTEHEE n B R TUHTHII32DO0LETFREE n B8 p EFERCE
TH%. | | |

EWI. (n, p) = | BERETS. N & Mo D5 R-MBOHFTY —AD
poly-Hecke functor ¥ 9 %. G-E& VY XN U1 AEANOHWPRHE ¥ — 1
HHEET BERO0 R-AEFDE VNI — MY, V1 M) — M) 3
<.

(1) Ca) (p, r) =1 %3 MX)|M(B).

(b) (p, v) =1 725 Ker X, | M(B), Cok x* |M(B)
(c) (p, b)) =1%5 KerX lKerB*, cok X* | Cok B”.
(2) v=b &9 3.

(a) (p, r) =1 %3 MX) & M(B) & R-EHI.

(b) (p, v) = 1 725 Ker X, & Ker By, Cok X t
Cok B BEREHh R-ER.

. (1akiy) flag DES

= {(x,B)| x ¢ B ¢ B}

2 CEAT XX BADSIRDOOHE (X,B) — x, B H53. LhHoT
Mc KB % incidence morphism & % ® transpose

¥

a =[X<—F— B]:B—> X,

a’ =[B—F—> X]:X—> B
BE/oNB. ZO&E functor ¥ : Mc —— Hec 2 &k 3
@, o’ DBUThEZNIEAEH A, AL T53. kot

det W(aa’) = det(AAY) = rkn’ L. |
Y, COEWL p EXEDS V(aa’) Ik Hee B ZERHTHS. RT
&V aa’ E Mc CBYZEAMHTSS. UkMBoT

MCa a)=MCa MCa) @ M(X) —> M(B) —> M(X)
b R-MBOAMSBREEXZ. HF Ma) 5 MX) »> MB) ~D split
monomorphism CT& 3.

Eﬁ-(lb,c)@ﬁ%ﬁiﬂBt%iﬁMTh%%;thﬁ%éﬁﬂm

KbyuR8OmLRI R HS WD, TORDEEIRRLRL B EESR
GATVIRL. ‘

-10-
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F10.P %2 GOER p-#oBLTs. pldn 2V ESRVEIKRET S.
COEXRBMIALT 3.
(1) Cadptsraribeznsd | si86 .
(b)p 88 r BBV X3RS, IX/6|—1s8/6]
(2)v=bms |xs6 = |8Frql . |
COERREBBLWE, EEI% Burnside BHS¥E >k  poly-Hecke functor
WHEAUEZIEO rank 2HETHIE &V, ,
HE. COROEROAZEHR (ULHLELIRY) ENEREBR¥OEEK
Wko>THardhR.

6. HTOME.
BHEALEECLVARHARREMINCLRZEDDERAKRI L FLRD
RV, COFERE, FREMBOABOEHRR LI ERMBARROKWIC &3, ¥
REERAREEARVHEAGERSBARR - RO ZAEHBELTVL 3. fix
EPoTHhEERMOLANGh LB SOBRBOFRRESTRELALR
MEDEhRL. |
BN, B 33TORL, SAMAUMENHETRVECAEBER OELS
D, HAVLRWEEOD THEULRATSS. UhB>TLSHI OHEHOH
BT, BOFHARZAORALDHIRVOBEILL. ZhIZEUTW L >2»H
ROVRHNEBBRBIES>LMERSFTSBL. '

(1) BRI 3R FY L T, Schuzenberger OEH R Bruck-Ryser-
Chowla OEELE OMREEMS b, |

(2) B#PER (M58 S0ETBARBBMTELEIDERS) OBAZIT
BREHEIENTHY, H#REBROFTLRS. COBABBITLRVWEE
Wl XADS (Lander ¥ Baumert D AE) . cyclic projective difference
set BFFLYTHB2E (EDTHRFERMRETH B2 E) REWTERL
».
O (3) BEAREOBIEAT S TRODVTEARIEBEL 5. D.G.Hignan
OEROThELRY. COMBUNLEFETRERESE. HFLARRKUT
BERL.

-11-
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(4) BEARED t-FY A DBAD Fisher OFERRE S % .

(5) H COFHITAIRBULBLTEA | ONSTFLR2HAKUE G-EGE&ULTED
BRtEEE2ROD. ChZHERBRULT, MacWillians OIEHEARCHY T I HERIRFT
6hTW3.

(8) HyEHYT % MHMew?—9ﬁﬁ®§ﬁﬂﬁﬁ5%m.
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