Some remarks on the modular isomorphism problem
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Bl p > 0 OFIEF, LARp MG BEXSNEEE, V25— MELBF,GWEHENG.
ZORRICE U TIRD & 5 BRI NHE X 5N 55,

PIfE. AR p BEZEY 25 —HE LB SRES BN 2 DX VAR p B G & H BEA SN
v

F,G=F,H = G=H
BT B 0 2

ZNFEY 25 —RAEMBE (modular isomorphism problem) & 04, 2 X Th S REIZHE
AL EDSREE L T2 0, RO E £ TH S ([11, Introduction], FFIZ [4, 7, 12] L8, &K
FTIE [11] ICBWTEALUHERICET 2/ 29 5. fHHTIEEITHEE L 2 OFEHIZ DWW
THFL, EDOXIICEY 27 —FAMHEENENT 20DV TIELE A LMNGZR 720,
DOHE LD 5 Deskins [3] ¥ Passi-Sehgal [10] (2 & 2 55H KT 2 HEIHZ 525 Z e W TES
[11]. ARTld (—MEmid [11] 1f85 2 &ic LT) Mool Qs DBG % BRIICER T 5. N
BHlEBLUTHEENEDL S ITHAEIN D022 R THSTH 502w,

1 HE*
EF 1.1 ([11, Definition 1.4]). AR G ORI E [G] TXT. FAEHEOES M 1Z
[G] x [H] =[G x H]

BWE LT AMME /A RTHE. COFURY T+ —olE K(M) £ 5%, T0RFLE
L(M)=Quz K(M) ¥ 8. Z0rE MIZ L(M) DEHT /A K —$TE 5. ARk

* https://orcid.org/0000-0003-0608-1852
1 -z F3Cy = Matg(]Fg) = F3Vy DESBHNIENL STEEND Z LIZHERE. 22T Vy i Klein OPYSERE.
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RIZH LT, L(M) D#H%EM S(R) %
S(R) = QA7
A

TEDD. ZITHIX R EORMREICER ADREKREZED, AT AOREHEKRT. 2oL
& [K] € S(R) WIRTOHHIEK < GIZHUTHIMLT 57461, AREEG 1T R EEIEH
(hereditary over R) TH 2 &\ 5.

FEF D SR A RSB L T L TWw 5.
Bl 1.2. K8 q OIEREE C, TRY. (2 OIERE Cy 1% (FaCa)* = Cy, DD
[Co] = [(F2C2)7] € S(F2)
DA Fy BEENTHS. £7A 4 DISERE Cy b (F201)* = Cy x Cy DR
[C4] = [(F2C4)"] = [Ca] = [(F2C4)"] — [(F2C2)*] € S(F2)
BT, HIFRWIZF, BEERTHS.

AR B RBHIREZ R SIETE 2 LW DD, M7z 2 (B EAYE E M ik
TEL7ODTRHEM) THS.

H &R 1.3 ([11, Criterion 1.6]). AR G & HIZHN LT, G VWHRTHE R EEERH»D
RG2RHZZSIEGZHTH5.

ZhidBEME Hom(RG, A) = Hom(G, A*) L BB O X £IF (Lovész [8, 9] 12 & 2 Hl&H iR
BFW) Bio TIEHI NS, HEHEEBHAT 2101, L& RAERBINEENTSD 5025
LT ENHETHD. P LLEENR GEF 1.4) LIFEXN D RO FAEHIZE Y 256D F T
S(R) DATHY (ML L5), ZhaFANTIIEEEE Qs ® X 5 ABAICIEEY 2 7 — A
HREMIZIRRTE 5.

T 1.4. B R FOHEBMNR (=6T LHRMALEFOEIERSR) Zouk A L,
HFE (quasi-multiplication) %
roy=x+y—+axy

TEDD. st e APIOHFEIELUTENTHD, 2FDV roy=0=yox THD LA
y € ADWFET S L &, v (ZEER (quasi-regular) TH D L\ 5. Zoi A OHELHITRAED R
TR HEERBE (quasi-regular group) & W\, FlE Q(A) TKT. LIl A DT R TOILHHEE
HIThsLE, AFEERITHD LN,

BN % tB A IS U CTIRAR Q(A) — A%, o — 1+ o AMEET 5. Db, MEIEATEE
EFIEREDIERNLIN 70 % SCERADIRIRTH 5. BACDRMEEZEAS I LIZ& D, ROMEI R
5.



#E 1.5 ([11, Lemma 2.4])). ARRH#ER R EOIERAAZ A RE ERIZ 08 A OMEERIRE Q(A)
L, [Q(A)] € S(R) DIENIT 5.

ZIZET2EEHDE, S(R) ICHMS 2BENE WS HEZEALT, WHEMEDHEREE R
N, YR HETE RO FRHEIE S(R) O TH D Z L E2MA L. Wl Qs DBAICEY 2
7 —ARMEE ZOFETHRIRL LS5 T2, #l 1.2 THHMAHIEFy, LEMRNTH D Z & IFN
=0T, $%iF[Qs] € S(F2) ZREIRXE V. & IZAVKEBD X SITEY 27 —HL L BORIER
EHEZDDIEDEL WD, FIER (FaQs)* 12X

gap> g := QuaternionGroup(8);;
gap> a := GroupRing(GF(2), g);;
gap> u := Units(a);; GroupId(u);

[ 128, 178 ]

gap> Size(DirectFactors0fGroup(u)));

1

DXEMT Qs ZMATEL LTEELD, BEERFICIEEERWP SR 5. H25L kDU
MEF2EZ 22T EFL [Qg] € S(Fo) DRED I L 2HmEIZADS.

G
=

2 PHIoEE#
U ¢
Qs = {£1,4i,+j,+i-j} = {(-1)*-i*-5* |0 < k,a,b < 2}
EE WEITERE A = Qg RICHi %

z+y=xz-y-mzy) "

Xy =m(z,y)
TEDD[1,2,6]. 2ZTm: Qg x Qs — Z(Qg) Fitz = (—1)F-i%- 50 L y=(=1)-i° j4iC
*uT

m(l’,y) _ (_1)ac+bd+ad (2.2)
Lo TEBINDIEHTHD. TNSDHEHEIZE>T A = Qg 13 Fy ODIEHEAIN AL GERIZAR
% | X SITHERER

roy=x+y+axxXy
=az-y-m(x,y)"" +m(z,y)

:x~y~m($~y'm(I,y)717m(‘rvy))
=z-y
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LY, GOHAE TS, LoT, IRTORFEREICEHLU THEMLRDT A FHEERT
BY, W15 L0 [Qs] = [Q(A)] € S(Fy) 2785, LEnoT, fil 1.2 Labts e Qg ik Fy
EEAZHITH b, CHETE 1.3 & D IULEEE G = Qs WL TEEY 2 7 —[FABIRTE % & & I Rk
TELZ LDl SN. BXTE KLU Deskins [3] ¥ Passi-Sehgal [10] 12 & 255 RE, FEAR
HNZIE EEFU KD 8 K W AEEH A2 525 Z BN TE S,

779°8

FHBICRHPZ KPS D a Xy bAREST2HT [F, BEEATRWER p #0 B4A:4H0 2 Al
SIRN] LR, RN THoTH, RERLLBROBEHIZEREFL LTHN, £
DIEHMHG ZUROTER L UTHHE SN WRENGETERVWE ZAICH L E (L RKT)
NHDEEUTNVD., Gttt B BARGIR BRI CH DB ESRM R EE R Iz L ST,
ZHEORTEIT NIED D A7z,

S EE

[ERBEOARERY =& FTORME] IZBWTCHFDHEAE2 5 X TIHW ., HEE AR E
K (BERY) tBFEER (STERY) TRALBMFEIZZVELE, ZJICBHOELE
L.
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