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1—fold IF E GL(R)HJEMX(ZR"

CRILITRI K2, 177 130024)

P.Chon ZE[3] 45 i T MM R BB BRI | GL(R)HIE LK K. J. Silvester FE[2]
FREPITR T A RHIF L REBAE LR BT XM EBNREAERRT K14
BMEXKRRULB] D FERXRCEF RIS W 1—fold 35— 05 WLy MEhn— & & fF
# 1—fold BF (N ALFRE FF, BALIENIFSE) | GL(ROHTE SRR,

—  —EXFRAREXRERE

2 RAH 1HLEE,URRFIFETES. XS Bj(@)=1P+ze,; (i7#j,1<4,j<2), [a];
< IO (a—1) « e (€U im1,2) KR o RIEH L Car fly=La » [F;> Dy =[ara~1],
(a€V) ,W,',-(v)=B,-j(v)=B,v)~(—v_‘)B,-j(v) (v=1,—1,3 0).

THREXMME—A 1 LG R EIRL

(1) B;(0)B;(yd)=B;(z+y);

(2) Byla,am]=[a,a;]B;(a72a;) (a€V)

(Lary o] = (] « [l

3 [anadlp,pel=[apr,mp:] (a, FEV);

1) B;(@)=Bi(DB(—=DB(—2)B;(1)B,(—1);

(5) By(a— D)By(1)=D,(a)B(a)B;;(1—a™?) (a€&U)

(5" BBy [p(y,»],=[pC,9)1B,(1)B,(2)

(pzyy) = 1 + zykU)
(5" Bij(z)Bﬁ(?l)B.'j(Z)=[I'(x’?l’z):].[P(z’?/’f)—l]j
« By(p(z,3,2)p(y,2)) By (—p(z,9,2) ' p(a, ) )W, (1)
(p(z,y,2) =z 4 z+ zyz € ).

ERFFRR D -G HOIPREHX RSN BRI T B H LU T ILA .

(6) W;(1))’'=~1;

(M) Wy(H)=W,(—1);

(8) By(X)=W (DB, (—n)W (1)}

« 1990 4F 1 H 9 HUKHI.
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(9) B;(@)By(a)B;(y)=—By(a+z)Dy(a)B(—y—adW;(1) (a€EU); °
(10)  B(—2)By(at D By(— (+ 1) B,(3) =By(a —2)Dy(a™)
¢ Bi(—1—a =g D[, ] B —pW;(1)  (a,pED).
F EGHEWS RS EE 201,20 =p(,5,2)p@2), i p(yy,2) 7 p(, ) =p
(y,2)p(z,y,2) "L
HE 1 O XRAXGEG)HHQ), GOHfikR;
(). XRKXGHEGNE L)~ ) dHEit.
iEB (D). FEGHOPFE z=a—1,y=1,N (2, (3IP1F.
(). ZEGDHE z=n,y=y9—1,2= 1,10} p(z,3,2) =p@1,9) ,2(z,9,8) =p (g1, 2). T
B;j(x) By(pr— DB (D =[pG1,2) 7' Lilp ) s
* By(y1+y17:9) By(— (1“(1"{“11?1)_]11))“’,-,(1)
=[p (1,207 ]G30 1B (A 01209 By(— (1 — (14-2191) 720 By(1) B (— 1) By (1)
=[p(1,20) 7 1 lp G 90) B (U +3:2) 90 By (U H2y) T2 By(— DB (1) (1)),

il :
B, (x) B (3)=[p1,2) 7 ];[p(21590 ] ¢ Bi((AL+312)90) B, (A +29:) 7 '2)
=[Gz, ’yl)]iBﬁ(yl)Bij(xl)[p(yl ’2"1)'—‘]1 (RLF(2), (3.
[

: B;;j(z1) B (y) Lp(g1520) 1 = [p(z1,90) 1B, (31) Byj(z)).

EM 1 R RFH a—fold, U ay, - ya,,by,0 b, ER FEJE aR+-BR=R(Gi=1,2,+,0), W TE
TE cERHMR atde€U.

Firn=1,R PN 1 —fold 3F, W Stable range y 1 §3F; JLIF 77 ¢ FTRCH B AL, IFR R N
TR B LA A WL T (* O 1 —fold 3R,

(%) FabERFEvCUFB atul 14+uBEU .

EX 2 FREBABMEME, T «ERTFE wEU [F1F cus=a.

B IER AR 1—fold PR X3 FRALER IR R F{E—TT o, FH v€EU (75 au HFHTT.

I —fold 3} GE,— F (GE X R1D, 8 1—fold 3 L GL,(RB TR MA L — R B X R
AR '

an [a,ﬁ]Bij(zl)Bﬁ(zz)---B,-)-(.r.)=l.

ETIEABT:

() a=23, ne€VU (1<i<ln);

(i) az=3, p(ane,) €U (1<i<ln);

Giil) 724, p(5i_y,3,7,,,) EU (2<i<ln).
DR EBRIgRIEH

A1) [&,p 1B, DB ) By , DWW, (v) =1,
B,

[« ,/?’:]B,-j(z’1)13}-_-(1’2)--~B,»)-(z’___2)W,-‘,»(v) = ].

KR oRE 0,1 5 —1.

E OEADKXF, ZHREB—FBTTREN B(z), WA DBEE, TR AN -,=0. HE L
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TR =&, ¥13658 » TARRT L.
AV RMERATER MG F ADKH 4G REY. KL p(azr2s,2) €V AR KRR
(5"
B;;(2)) B;(2,) B;j(23) Bi(z4) =By (2 [p (22, 73,20 ;[ p (2ap 23, 22) 7' );
. B;,(P(I'nxsﬂz)P(Is’14))3,-.'(—1'(-152’13»I4)—lP(12»13))W.~,'(1)
= Lo, B, BLCOWL(D (R ), (DRD. |
ERRAG), @ADL AL).
SRR
(12)  [a,f1By(2)B;(z) By (e )Wy, (1) =1 CRIT L REHE T Y CL (BT T E
¥R AR

- E 4 R

HHE2 () 2—fold FFBE{REH.
(ii) 3—fold F—EBWERERMEC*).
CAEB ) 4 o, bERWGE oR+IR=R, UTFTE cE K 1§ atbe=uC€U. H R+1 + R=R,
(a+be)R+-bR=R, i R TFHE L€ R (E13 o
a—{-bc—}—bd:wEU, ct+d=veEU,

Hat+b(ctd)=a+bv=w. IFELE €V {§ e+ ET.

(i) [ 3—fold by 2—~fold 37, M A (a, 1), (1,0 )X A BB B (AP BGJE oR+-1 < R
=R),FIE cER TG

atc=u€clU, 1+dc=veEVU,
Hic,1),(a+c,1), (A +a'c,a YEFRBER, NIH R E]
e+ d=w€U, at+c+d=6€EU, |+ac+dd=¢€CTU,

M atw=6,1+aw=¢ fBiF.

#it 1 @ FFR% 3—fold 3,0

GLy(I)/Ey(R,D) = GL(D/[GL;(R) ,GL\(I)] = K,(R,I),
(i) % RNy 2—fold 3§, N
GL.(I)/E(R,I) = GL(ID/V(R,I) = K,(R,I),"

KB GLI(D={u€U]|u=1(mod])},V(R,D)={(1+ab) (1 +ba)|aER,bBEI, 1+ abECL, (]},
K\(R,1)=UGL,(I)/UE,(R,D).

L8 w2 X5 ER 3/E.

GOMGE 2 ER B FHRE 2—fold SF— BB I RH LR ERM, h(5]hE
T 1 A, ‘

EF G [BIPEE 1UD)MRMEZ—“=2" LA

G) 1 Ki(R,I)=GL, (ID)/[GL, (R),GLi(DJHK GLiI)/VR, DHFH AR H R £
Universal X, Quasi—universal GE X R[21), A14F 7 W.[2,p260].

FE1 1—foid F L CLADMEXFER M~ (DREIHREXELRE.
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B %% GL(MMTRMAREERMIRAER (2. RATA: (DX »=0, a=p=1,
v=0; Gi)a=1RE[RE; (iDn=2,% v=0, z,=2,=0,a=p=1;{H v="141 ZARE[HE; (iv)n
=3,%v=0,8 2,=0,51=—z5,a=p=1;# v==+1,#EH €U, F F G} 1—fold IF,#5H =y
=1 WH w=1. L ADKMIET LIFRRNY =>4 F H A

MER  B,;(2)B;(2)B(z) Bz, (2,70). B 2B+ (1+22) R=R, FFTE yE R fETH

z + (1 + z33)y = 22 + ¥ + 223y = p(22,23,9) €U,
i
B;(z,) B;;(22) B;;(23) B; () = B;;(2,) B;;(22) B;;(23) By (y) By (— y) B(20)
=st(11)[1’(32-I3all)]j[P(Zl9~"«'3yzz)—lstAj(P(?/’13,12)17(933,1/))
o Bu(—p(@2,33,8) "' p (22,2 W (D By(—g+z0) (RLJH (57, (1))
=[:P(zz,la’?I)];EP(ZI,12,13)—1]'53.-,-(11@,13,-‘!72) (x1p(z2,23,9) +p(23,9))
¢ By(—p(@2,23,9) 7 'p(a2,29) ) By (y—z )Wy, (— 1D (L (2), (7).

A AR ZENER
(o, 1B;(& D B(2' ) By (' DW;(— 1) By, (w5) =+ By (2, )W, (v) (R i (2) 4 (3))
=[a,p 1B;(z' DB;(a' ) B;;(z' ) By (&' )+ By (' ,_DW,; (/)

W =08 — L, M8, (6),(7),(2),(3))
URERADREHME,B;@ 5 B AKELSWED LXAEBWRET £, HE <
3. BT B M3 2<3 IMUAIERAN B(2)Bi(—2) =1, HEXRFXFZRA (DR, LS 4.

TE 2 RUBEREN GLMURXERD—WEGHIIHELRRE.

i B 1 MIERAGRE =>4 FRADNEBH

B,;(z))B;(22) B,j(x3) B;(z) (24 7~ 0)

@(1+3213)R+32R=R’ﬁ& 1134 &ﬁ‘ 14zt zod =142, (x3+8) = p(a, 23+ 1) €U, &ﬂ]g
B,;(21)B;(22) B;(23) B;;(x,) = B;;(21) B;; (22) B,;(x3+¢) By (— ) B (zy)
=B.','(31)[P(13+t’12)—1]s?;j-(¢3+t)Bﬁ($z)[P(-’Gz,za‘f‘t)]j

« B;,(—0)B;(z) (NJH(), (1)), )

A2 DIMITHE [p(a2s 23+ T 5 [p(as+4,2) B EE WU H , EFHIRCH ZFWATEK,

RATHE

L, BB;(2) By(xz) -+ By (z )W ;(v)
‘ = [, f 1B;;(z' ) B;(z' ) By(— ) By(zy) +++ Byy(x D)W ;(v).
H(eU,FR9),(8),(7),(6),(2),(3) 15
[, 8 1B, (x' ) B;(2' ) By(— )By(x) By (z)W,,(v)
= [a", p"]B,;(z")B;(a") By (a"_DW,(v') (v B 0,18 — 1).

ERERADAEDME,B; () E By@OWBEELHS 1, XM B ALES] <3, JFE &

TR 1 HERR R,

#it 2 2—fold F L GL:MUXRRR (D —(DRGIHHELXRE.

EE 3 WERMFCOM 1—fold 3F LA GL(MHMERA (D~ G HE LR E.

IEBARL[6]. '
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#it 3 3—fold 3F LAY GL(BMUX R (D— G R HBUXRRE.

EE 4 BRMENFLEGLMUXRAD —OEGIHHELLRE.

JEEl BEARMEE A5 e AFET M 1+ef(U—e),1—(U—e)fecU, XB f€R,H ef 1
—e), (1—e)fe ¥ HEEETT. T ple,f— fe)e= (1+ef—efe)e=e=e+efe—efe Kl p(e, f— fe) e
=e.

RNAHEEEADRF 24

%[a’ﬂ]Bﬁ(i‘l)Bﬁ(l‘z) Bs,-(xs)Bjs(14) ‘*’E‘J 2 Z\‘%JK%J—G yEH R j‘]$ﬁiﬂiﬂ“ﬂ; 9ﬁE uelU ﬁ
1% 2 AFSET. W

La, #1B,;(21) B;(22) B;;(z3) By (24) = [a, B1B,j(z1) By(z2) [u, 1], « [w™1,1]B,;(23) B;i(20).

R (2), ()W LA B RIES)

[:a,ﬁ]B.-,-(Zl)Bﬁ(fz)B;j(Is)B,-.-‘(zA)[uyi];;
5z HFH7T. W
' B,;(21) B;(22) B;;(23) B (24) = B;;(21) B (22) B, (33— z372) B;;(z422) B (z4)
= B,;(2,) [p(zs— 2372, 22) 7' 1iByj(@s— 2522) B;i(22) [ p (22, 23— 232,) ;
* By(zsz)B;(z) (RLJH ('), (1))
=[y,6]B,;(z' ) B;(p (22, 23— 2573) ~'2,) B;j(2522) By ()
=[y,0]B,;(z' ) B;(1)B;;(— 1-25) Bj(2322) B;;(x4)
=[,8]B;(z' ) B; (1) [p(zs25y — 1 +2,) 7' ]iB;;(252,) By (— 1425)
M [P(zz yZ3— T3T2) ]ij;(h) (Efﬁ 4, ﬁ 11— —z)zz,€0)
=[y,8']B;(z")B;(u) B;(z' )B; (' ) (FLJH(2),(3),(1)).
ERXPvel. ZHADREDEH '
[o, ﬁ’]B‘,(z”l)Bﬁ(u)B‘j(z’ 2Bz’ ) [u, 1:]‘,B‘j(15) o+ B;;j(z, )W ,;(v).
REFA(9),(8), (), (6),(2), B X ALY |
[a",ﬂ”]B,-j(z"'l)Bﬁ(z"z)"-Bﬁ(z"__l)W,-j(v’) v B4 0,18 — 1.

BRERXH By E B,@#H B A BERADKXELEBA 1, XS BATRLED] <3, 1
THREE 1. iE¥. :

1 (1], (2] R AR L5 R BT IAE B ILFBTA ¥ R 1—fold 3R (RIEEF, ¥ /EFF,CY — R
OB &M, BAFE N FF%) EAY GL (WA — (D R (G E W — G R E X%
A Hlt, RSB —PREE :1—fold 7 LA GL(ABEU (D — (DR GDHFE X

RRS? EHMGTFTRAT . HALRE HET.

2 % X M
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On the Defining Relations of GL, over 1-Fold Rings

You Hong
(Northeast Normal University, Changchun, China)

Abstract

The following identities hold for any associative ring with identity 1:
(1)  Bij(z)Bi;(y) = Bij(z + y);
(2) Bij(z)|ar, @2 = [, a2] Bij(a7 ' zaj) ([, az] = [ea]i]en]s);
(3)  [ou,@][B1,B2] = [e1 1, azBa);
(4)  Bi(2) = Bji(1) Bis(~1) Byi(~2) Bis (1) Bjs(-1);
(3)  Bijla— 1)Bji(1) = Dij(e)Bji(@) Bij(1 ~ o) (a€D);
() Bi(=)Ba()[P(v,2)]; = [P(z,9): Bi(4) Bij(2) (P(z,9) = 1 + zy € U);

(5")  Bij(2)Byi(y) Bij(2) = [P(I:U:Z)]i[P(Z,y:x)]j_i x Bji(P(z,y,z) P(y,2)
-B;;(—P(z,y,2)"1P(z, y)IWi;(1) (P(z,y,2)=z+ 2+ zyz € U).

Where B;;(z) = 1@ 4 ze;; (1£7, 1<4,5<2), [oi =I® + (a—-1)e; (€U, i =1,2),

and e;; denotes the matrix unit; further, [, 8l;; = [afi(8];, Dij(a) = [a,a7Y)ij (a € U),

and W",'(l)) = B;j(v)Bj;(—v‘l)B.-j(v) (v =1,-1or 0)

In the present paper, we provéd

Theorem 1 The relations (1)-(4) and (5") form a complete set of defining relations for

G Lj over 1-fold rings.

Theorem 2 The relations (1)-(4) and (5') form a complete set of defining relations for

G L, over unit stable rings.

Theorem 3 The relations (1)-(5) form a complete set of defining relations for G Ly over

3-fold rings. :

Theorem 4 The relations (1)-(4) and (5') form a complete set of defining relations for
~ G L3 over unit regular rings.
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