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SL(2,2") ® quiver & relation (¥ 2 DICEMIEA L)

On quiver and relations for SL(2,2") in characteristic 2

TRAYHANEHAMIE #ME 1 (Hitoshi Koshita)

Abstract

Let G = SL(2,2") and FG be the group algebra of G over an algebraically closed
field F of characteristic 2. Then FG is the algebra of wild representation type
except for a few case n =1,2. In [4], the basic algebra of FG is described by a
certain quiver with relations. Part of the fact in the case n=3 is introduced here.

& EHRERITTDOZTLRIC i basic algebra 288 - T, €4 5 i Morita F{Hic @ £ 9. &
fz, % O basic algebra i quiver & relation TX&h 3 &b ohTWET. — K, &L
BRERITOZTBRITER type & R type i, IR type i3 & 5 i tame type & wild type
bt Ed. HR type & tame type i 2WTO quiver‘é: relation B X { bhr > T ¥
25 [3], wild type K2V THBEVHMENTVWERA. WE G = SL(2,2"), FEEHK 2
ODREMIFEELET. G O Sylow 2-HAOHPMK2NOBARABBTHE I &h o, HR
FGW, nH¥1oLE3ERtype, n 82 © & %13 tame type, n 3 LA LD & %13 wild
type i 0 £ 9 [2, 44].

BRFGR2-oD07eysichydbhEd. T2 FG=By® B, 12 L BgSE7 vy
5 & U%¥. By i Steinberg module &\ 5 HEH R BMMBEEAATOE S, LihiaT
B, i3 B#iZ TR T » 5, £ O basic algebra i3 F & FE T4. =D F% quiver & relation
TRT &, quiver BEP 1 >2TERRIBVDIFEA. Lo Trelation bH D T BA. Thbhd
E7 vy 7 Byik 2\ T Z D basic algebra @ quiver & relation 2Z X X5 &Bb WV F 7.

A % Bo ® basic algebra, % 72 Q ¥ FG @ Ext-quiver ([2, Definition 4.1.6]) 4 724 b B
M EFG-MBORBEROBEEIZTORE 5, Bl FG-ME S; x4 2850 5 Bl FG-
M Syic WS 3 AA~NDROAK D dimpExthe(S1,S2) 78 > TW3 X 5 7% quiver & L
$4. [k Qabm0ES. A ©Ext-quiver bBB L QichEd. FQ2Q O F
L @ path algebra (quiver algebra) & LEd. ZD& & A EXQC‘: BhEd([2 41]
LU XBFQODOAFTVTT. 21 =y1,22=19Y3, , L, =yBbEHEI>LLTWVS
relation TH 2 T &R {1 —y1, 22— Y2, -, T — Y} BAF TNV XEERT B L ESD
BLTYE. n=20RGR[3,p2]| kL bVEd. nB—BROHAKOES, Hic
n>30D&&E, Hbrelation B[4 ickbbhvEd. CITEn=3 LT[ 0o—H*%
BharlicweEsdngd.

FF,XB[1 »55HLET. N={1,2,3} &LEF. Kie N>tV %, {z;,y}
BHETB2RTF-EMEL, $51 G o g= (1 %) otz

21 922
i~-1 i—1
{ zi-9 =93 zi+9% v
-1 i—-1
yi~g=g§1 $i+9§2 Y
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DEICERBLET. &8V, @ T XTself-dual 4G FG-MBEIKBXD T F. Ih o 3B
FG-MBTTH, SoRIXTOHM FG-MB (PRIEEHORRR) BROLSicL TR
bNET. BAEICNOEEVi=Qi;Vi ELET. £/ Vp=F (AWK FG-MB) &
Ld. 2595&V; (I CN) »H# FG-

MBOTELARRICBDET. &Hic Vy B I H & w2 | e ls ey 2.3
Steinberg module €& H ¥9. - &ic, & slslalalalala]2
ICN ML P2V OREERELLIT. il a2 o
$5E, P2V ®@Vy @#ICN), % W
1 Pa®Py X Vy®@Vy ERDET. &5, @)412]4]2|112]0
Cur % P, OMIRBRBTcB 5 Vy o0& || 4224012
*EE&: L i-d‘. [1, Theorem 2] ck D, CHI ‘i {1’3} 2 2 1 0 2 0 0
EORD LS BB ENbhDES. &T,

. . ) {124 210 1101210
Nopgiicxl,i=3nE&iri+1=1¢&
Lgd. ¥~ ICN EieNwedL,ig¢r |21 ]0]2]0]0]2

Des [+{i}=TU{i}, —F,icl D&%
I+{i}=I-{i}={jel;j#:i} £ I+{i} 2EHRLEYT. ZELT2ED X X quiver
Q & relation & XL ¥ 9.

quiver @ relations
Q4 12} o gy =0,
(1,28 ———2) o
1,{1,2} & 1} Y fiit1y = s
062’{2} o O oy O x, = O g+ - O g -
141,90 24 {:} “, @ t,{t, 041} i, {e+1} 141,00
%2,{3} = ‘
{2,3} - {3} Xip1,{i+1} % {5,541} F {41} = % {5} %@ Yig1, {i+1))
2,{2,3}
0 tiv1) %1, % gy = 0,
Q3 (1 %o 41 fi41} % fii+1) = O
1,3} ———{1} .
{1,3} aa,{1,3}{ (i=1,2,3).

CDquiver Qi3 N OEHREEEZDEERLEANRL, $/0i—1¢ICN DL EIH
RBT+{i} THERBT D o, ERENIRVPEILICERINATCVES. 3Tz =y
LW relation & FQ Otz —y £ EA T, Lo 18 D relation THEKEN % FQ D4
F7NE X ELET. T L &[4, Definition 5 & Proposition 2] & v, 3% F-£ZtHE2
HER O: FQ—A %2 X CKer® ¢7%b5 LD 18 D relation 284 X T Ker® ic/g ¢
BELOIRERT LN TEET.

Q TR H THEAW T © path @—Mkic (Hloy, 1, 0, 1,0 |I) @ &
SRRENETH, T L& quiver Q DERDPS Iy =1, H=1,_1+ {i.}, 2, $XT

ta,Ja— i) O[‘il Ao
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Db=1,2,--,a—1IK2VWTC L=l 1+{ip} TRINERZDERA. 2%, Lok
KpathZ2& 4 & &, TR H BT OVWEFNAD—FE ig,00, 6 RE>TEE>TL
FVWEF. £ TEEBAL path & (Hlig,tey, -, 0)]) DX I BT LI LET.

DEI,NO2>0HEBHEA H T cxtl, Q @ path 0% & Q(H,I) 2T ki
FHRLET.

Q{5+ 1}, {61+ 1) = {({5, ¢ + 1}|{5,4 + 13), ({i, P+ 1M i+ 1,0+ 2,0+ 2,5+ 1,a){5, i + 1})
Q{ih {a3) = {{HIGED, (G i + 18 + 1, 8l{a}), ({3l + 2,4 + 2/{3}),

({3, e+ 1,0+ 1,44 + 2,0 + 21{i}) },
Q(2,2) = {(2||2), (2|1, 1|2), (2|2, 2|2), (2|3, 3|12), (2|1, 1,2, 2|2), (2|1, 1,3, 3|2), (2|2, 2,3, 3|2),
(21,1,2,2,3,3|2)},

Qi+ 15 {G+2h) = {({i,i+ 1} i + 1,0 + 2l {i + 2}) },

Qi+ 2}, i +1Y) = {(E+ 2+ 2,0+ 1,4{5, i + 1}) },

Qi+ 1, G+1)) = {({6 i+ B+ 1), ({6 e + i+ L,i+ 2,0 + 2,0 + 1|{t + 1})},

Qi+ 1}, G +1) = {{E + i s + 1), (G + i+ 1,4+ 2,6 + 2,0 + 1,0l{4, i + 11},

QLG +1Y) = {({Ha i+ 4G +13), ({6}, i+ 2,6 + 2,i + 1{i + 1}) },

QG+ 6 = {({E+ 13+ LG, (G + 13 + Li + 2,6+ 2,1|{s}) },

Qi+ 1},0) = {({&,i + 1}i, i + 12), ({1, + 1}i, i + 1,1 + 2,5 + 2|@)},

U, {i,i+1}) = {(@li + L,4|{i,i + 1}),(Bli + 2,1 + 2,i + 1, i|{s,s + 1})},

Q({i}, @) = {({i}il2), ({i}s,6 + 1,4 + (@), ({5}}i, 6 + 2,4 + 2(@), ({i}[i,1 + L, i+ 1,4 + 2,1 + 2[@)},

Q2, {i}) = {(@lI{:}), (@l + 1, + 1,4{i}), (@l + 2,¢ + 2,4|{s}), (Bls + 2,7+ 2,2 + 1,1 + 1,4|{s}) },
i (1=1,2,3).

CORBRPIRRBRVEEZQUH =0 & L&Y, |QH,I)|=Cqr £B-oTWVET.

ST, FQ O 21,20 KHL, 21— 2, €X DEER 2, = 2, EWT, FQ 0 FEMH
=%2FRLET. path OFBELARLFIKHHE T quiver bEBE L THE L, relation 1215
R = 2HVWTHACERDE I KB £ 7.

quiver Q relations
1 ({s}s,i{s}) =0,
1,2} —~
{1,2} 1 {2} ({7, e+ 1}4,3{s,: + 1}) = 0,

{i+1}i+1,4,4@) = ({i + 1}4,4, 1 + 1|D),
@i+ 1,3, il{i + 1}) = (@3, 45, i + 1|{i + 1}),
({i,i + 1})s,5 + 1,3|{s}) = 0,

3 1 ({a}li,i + L,4l{5,i + 1)) =0,
{1,3}——{1} (i=1,2,3).

{23 =—=13)

EFLC, oD H THRED I 0XAK path 0 LEMEIRE B2, 50wk QH,I)
BT % path OENDPLREERTZCLEHEDPDEENTEET. (COFEXR [4,
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Proposition 3] it B LTWVWET.) Chick » T,

dlmF'F—"XQ—S Z CHI
H,IgN

BbohoET. —7F,

HIGN Ker

TIPS, XCKer® ek, X =Ker® THBI LPBbhr0ET.
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