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Abstract

In this paper, we study the infinitesimal deformation of the bimodules over alternative algebras.
The deformation of alternative algebra is discussed, and the definition of infinitesimal deforma-
tion of the bimodules over alternative algebras is given. The equivalent conditions of two infinite-
simal deformations are discussed. We also discuss the conditions that make infinitesimal defor-
mation of the bimodules be trivial. At the end of the paper, the Nijenhuis operators of alternative
algebras are defined, and the relationship between trivial deformation and Nijenhuis operator
structure is also found.

XEF I . A REOUER TS ANEAR D], B EER, 2021, 10(5): 1541-1549.
DOI: 10.12677/aam.2021.105164


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.105164
https://doi.org/10.12677/aam.2021.105164
http://www.hanspub.org

Keywords

Alternative Algebra, Bimodule, Nijenhuis Operator, Infinitesimal Deformation

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. Hi

TREARBE — R AW EE AR SR 121 [3]. EMZERE1], DRRRE3], LR %4
AEAFEVINIKR. TR 7 aa B &1k, g REM S B ARBC B KR, AT
1R AR % EAS AR ARSI . SCHR[STHR T VR 2RS4, TR SRS B SS M B IR % V) 1)
KFR o AHEF T AEEARBOUE TG 75 /NI H A4 T Nijenhuis 454 (1) 7€ L, A ST 78285 SR 1 7] LA
NS EARBOIUE b I A S5 M I FE4T T — 8 124
2. —AFFHRHZERBREIE

B 2.1 (6] W AR F LRSS, MR A4 PR ERBUEHE (x,y) > xoy WLV, y,ze 4

(x,x,y) :(y,x,x) =0 2.1

Forbt (x,,2) = (xoy)oz—xo(yoz), WIFK(d,0) AACHCHL.

S 2.1 (6] Va,x.yed, S FREEALE 2 M, QOH U FEMER:

ik

(%.53.7) + (12.2.7) =0 22)
(y,xl,xz)—i—(y,xz,xl):O 2.3)
il
(%03, )0y =31 9(x,07) + (3%, 03 )0y =3, 0(x,07) =0 2.4)
(yox)ox, —yo(x ox, )+ (3o, )ox —yo(x, ox)=0. 2.5)
A 2.2 45 (A,0) RAHAML 0@ 4> A REUULMEBST, 5 3
xo, y=xoy+to(x,y), Vxyed (2.6)

Horbt e B W (Ao, ) RACHHOBCY FLA LB 3y y € A o B F OISR
a)(xl,xz)oy—x1 oa)(xz,y)+a)(xl oxz,y)—a)(xl,x2 oy)+a)(x2,xl)oy

2.7)
- X, oa)(xl,y)+a)(x2 °x1aJ’)_a)(xzsx1 oy):()
o(o(x,,x).y)-o(x,0(x,y))+o(0(x,.x,),y)-o(x.0(x,,y))=0 (2.8)

a)(y,xl)oxz—yoa)(xl,xz)+a)(yox1,x2)—a)(y,xl c>)c2)+a)(y,xz)ox1

2.9)
—yoa(xy,x)+o(yox,,x)—o(y,x,ox)=0

o(0(y.%).%,)-o(y.0(x.5))+ o(0(r.5,).5)-o(y.0(x.x5))=0 (2.10)

JEIS, B (Ae,) D9 (o) BT AE.
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e
oy
JERES

TEBH: HH5IHE 2.1, (4,0,) RATHRECY HOCHAT RN x,,x,,p € 4 W 255 Q2.4)F1(2.5). BHEATHA
(x,0, %, )0, y=x,0°,(x,0, ¥)+(x,0, X )o, y=x,0,(x; 2, ¥)
(xlox2+ta) x1 x2 ) y+ta)(x]ox2+ta)(x, xz) y)—x1 (x2oy+ta)(x2 y))
—to(x,,x, 0y +1o(x,,y))+(x, 0 x +10(x,,x,))o y +tw(x, 0 x, +t0(x,,x,), y)
—x,0(x 0y +tw(x,y))—to(x,,x, 0y +to(x,,))
— [ o(x,3,) 0y =% 0@ (x3,7) + @ (%, 0%, )~ @(x,,%, 0 )
+a)(x2,x1)oy—x2oa)(xl,y)-lra)(xzoxl,y)—a)(xz,xloy)]
+t2[a)(a)(xz,x,),y)—a)(xz,a)(x],y))+a)(a)(xl,xz),y)—a)(x,,a)(xz,y))]

Bt PEEE, o, W EER(Q2.49) U HAY 0 il 2 %R (2.7), (2.8). [FHE,
(yo,x )0, x,—yo, (x0,%,)+(yo, %), x, —ye, (x,0,x,)
=(yox1+ta)(y,x1))ox2+ta)(yoxl+ta)(y,x1),x2)—y0(x1ox2+ta)(x1,x2))
—ta)(y,xloxz+tw(x1,xz))+(yox2+ta)(y,x2))oxl+ta)(yox2+tco(y,x2),xl)
—yo(x,0x +tw(x,,x,))~tw(y,x, 0 x, +t0(xy,x,))
=t[o(y.x,)ox, —yoo(x,x,)+o(yeox,x,)—o(y.x 0x,)
+a)(y,x2)oxl—yoa)(xz,xl)+a)(yox2,xl)—a)(y,x2oxl)]
+t2[a)(a)(y,xl),xz)—w(y,a)(xl,xz))+a)(w(y,x2),xl)—a)(y,a)(xz,xl))]

H s BAERENE, o W EER(2.5)% HANY o W2 555(2.9), (2.10). ZiL, S5O,

3. ZHRHMRHIF S I

REX 3.0 2] ¥ (A,0) RAAREIFH v IR E=0], LR:A— End(V) RN LIEBS . R HE
%"_‘\H"]x,yeA, H

L(x*)=L(x)L(x) 3.1)
R(x*)=R(x)R(x) (3.2)
R(y)L(x)—L(x)R(y)=R(x°y)-R(y)R(x) (3.3)
L(yox)—L(y)L(x)=L(y)R(x)-R(x)L(y) (3.4)

WFR v EL(V,L,R) /& A FIRUEEL, TRIFR A-RUBE

W 3.1 W (do) REZHNRE, (4o,) & (4o) MBA, (V,LR) &ZHAK (4,0) AL,
o:A—>End(V)Mt:A— End (V) RRENEWS, FIH o, 8 LA ENEBST L', R : A — End (V) , i
L (x)=L(x)+to(x), R (x)=R(x)+tr(x), Vxed, t NZH, )H\U(V,L’,Rt)z%iégﬁﬁ(z‘l,ot)E‘]ﬂ%"‘;
%Efﬂ%ﬁ‘v’x,ye/b B T YA KA

L(a)(x,x))+O'(xox)—L(x)O'(x)—O'(x)L(x)=0 3.5)
o(o(x,x))-o(x)o(x)=0 3.6)
R(a)(x,x))+r(xox)—R(x)z’(x)—r(x)R(x):0 (3.7)
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r(a)(x,x))—r(x)z'(x)zo (3.8)
3.9

r(y)O' x)—O'(x T y)—r(a)(x,y))+r(y)r(x):0 (3.10)

(3.11)

—O'(yox)+L(y)a(x)+0(y)L(x):0
G(y)z'(x)—r(x)a(y)—o(a)(y,x))+O'(y)O'(x):O (3.12)
WEBR: BUE N30, (VLR ) RASHE (4,0,) MRS FLLY v,y € 4T % RGB.1)~(34). B

P
L(xo, x)=L'(x) L (x)
[ ( ) xox)—L(x)O'(x)—O'(x)L(x)J+t2[O'(a)(x,x))—d(x)a(x)]
moerEENE, £, ROHEGDHHENHEGS), G.6)MaL. BT
R'(xo, x)=R'(x)R'(x)
:t[R(a)(x,x))Jrr(xox)—R(x)r(x)—r(x)R(x)]+t2[r(w(x,x))—r(x)r(x)}
R, O, ROWAG2)MHAMNHMEB.7), B8, HT
R'(y)L(x)—L(x)R' (y)=R (xo, y)+ R ()R (x)
=1[R(y)o(x)=o(x)R(y)+7(y)L(x)~L(x)z(y)
~R(o(x.y))=z(xoy)+R(y)7(x)+7(r)R(x)]
+2[z(y)o(x)-o(x)r(y)-7(o(xr) +7(r)7(x)]
oo WHEREE, ' ROAG3)HHANHB9), 3.10)80 . BT
£ (o, 0)= L (y)E (x)~ L (1) (x) + R (x) £ ()
=~1[L(y)z(x)=7(x)L(y)+o(y)R(x)~R(x)o(y)
~L(@(y.x))~o(vex)+ L(y)o(x)+o(r)L(x)]
- [a(y)r(x)-7(x)o(y)-o(o(r.x))+o(y)o(x)]
e e, L, RORAG4A)MHAHGB), G120, 47 E, Z5RmsAT.
SEX 3.2 B (4,0) RATHEARKL, (V,L,R) J2 (4,0) UL, W05 (4,0, ) & (4,0) HITEAEIFEL (v, L, R') A2
(Ao, ) HIBUBE, TR (,0,7) B A-XUHE ¥ (11— N TE55 MR,
H i 2.2 A 3.1 1, ASEEARE (4,0,) EI‘JXS(*%(V,L’,R’)%A-XS(*% VIIES MEAEX BN 0,0,7
W2 50(2.7)~(2.10)F1(3.5)~(3.12) .
R 3.3 B (V,L,R)F (V' L', R') 57 B ACHEARKL (A, 0) 1 (A,0") HIRURE, 4 SRA7 A2 S AR B I
W @, 0 A" — A TNV @, V' >V, H'EATiH 2L
¢V'L’(x):L<¢A'(x))¢’V'7 ¢V'R/(x):R(¢A'(x))¢V'7 Vxed

MFR( @y @ )M (V' L, R) BIRUHE (V, L, R) FOTIAs o
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oy
JERES

SESL 3.4 Br(A,0) RATHIRHL (VL R) A2 A HIOUUE, SEHHREL (4,0, ) BB (7, L R") FIASHRHL
(A,0)) (RIRUE(V, L', R" ) 47 5 A-XUBE v (KPS A KIS INEAE o I RAFAE N € End (A) RIS € End (V) 1
19 (1d, +N, Id, +tS) R XU (v, L", R" ) BIRUBE(V, L, R') MRS, BIXMER I x,y e 4. H FHIKMR
3L:

(Id, +tN)(xo, y)=(Id, +tN)(x)o, (Id , +tN)(») (3.13)
(1d, +1S)L" (x)=L ((1d , +N)(x))(1d, +1S) (3.14)
(1d, +tS)R" (x)=R'((Id ,+N)(x))(1d, +1S) (3.15)

WIFRIZPIANTE TS NEAL RSB o IR A-XUE V19— A TE T3 INBAN A-XUE VRS ), WIFRZTE AR
RAN:E

R 3.2 B (A,0) RAHNEL (V. LR) & A XU, NeEnd(A), SeEnd(V), (Ape,)R(4,°)H
TS, W (A,o,) MIRUE (V, L, R ) S FLH G 75 /NEAE 2 HAUCARHE B 2,y € A+ A F I AFROL:

o(x,y)=N(x)oy+xoN(y)=N(xoy) (3.16)

N(@(x,y))=N(x)eN(») (3.17)

o(x)=L(N(x))+L(x)S-SL(x) (3.18)

L(N(x))S =So(x) (3.19)

7(x)=R(N(x))+R(x)S-SR(x) (3.20)

R(N(x))S =Sz (x) (3.21)

UEBA: H°F RO S5/ AR U, SRS (4,0, ) BORUBE (7, L RY) ¥ FLIIIE 55 B AE 24 AL 2
MEER x,yed, A

(Id, +tN)(xo, y)=(Id, +tN)(x)o(id, +N)(») (3.22)

(1d, +1S) L (x)=L((Id, +tN)(x))(Id, +1S) (3.23)

(1d, +tS)R' (x)=R((1d , +tN)(x))(1d, +1S) (3.24)

e (3.22), BT
(Id, +tN)(xo, y)—(Id , +tN)(x)o(Id,, +tN)()
:(xoy+ta)(x,y))+tN(xoy+ta)(x,y))—(x+tN(x))0(y+tN(y))
=t[a)(x,y)—N(x)oy—XON(y)+N(xoy)]+t2[N(a)(x,y))—N(x)ON(y)]
W ER ¢ MR, (3.22)M0r 2 HAY4(3.16), (.17, HE%N(3.23), BT
(1d, +tS)R' (x)-R((1d , +tN)(x))(Id, +1S)
:R(x)+tT(x)+tS(R(x)+tT(x))—R(x+tN(x))—tR(x+tN(x))S
=t[r(x)—R(N(x))—R(x)S+SR(x)J+t2[—R(N(x))S+ST(x)J
W ER ¢ MR, (3.23)M07 2 HAY4(3.18), (3.19)0r. HiE%N(3.24), BT
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(Id, +1S)R' (x)—R((Id , +tN)(x))(Id, +1S)
:R(x)+tr(x)+tS(R(x)+tT(x))—R(x+tN(x))—tR(x+tN(x))S
=t[r(x)—R(N(x))—R(x)S+SR(x)]+t2 [—R(N(x))S+ST(x)J
M ¢ PAEEME, (3.24)0r 2 HAY4(3.20), (3.21)HAT.
il SCHIARHL (Ay,) ORUBE (VLR ) R P ILI K IS AN 2 HAL M0 EE M x,yed . B
(3.16)~(3.21) Lo
EX 3.5 WIRLHAEL (4,0) RIS N 4> AT
N(x)oN(y):N(N(x)oy+on(y)—N(xoy)) (3.25)
Vx,ye A, WFR N RAHAEL (4,0) B Nijenhuis H T
i 33 W (4o) RN, (V,LR) & (4o) M N, NeEnd(d), SecEnd(V),
o,7:A—> End (V) REEHEWUT, W N, S, 0,7 # 2 (3.16)~3.21), W] N 23 HHREL (4, 0) 1) Nijenhuis H7,
Hag 2 TIPSR
L(N(x))S(v)=S(L(N(x))v+L(x)S(v)-S(L(x)v)), Vxed, veV (3.26)
R(N(x))S(v)=S(R(N(x))v+R(x)S(v)-S(R(x)v)), Vxed, veV (3.27)
MEH: vr,yed, BGIORANGIH, A
N(x)oN(y):N(N(x)oy+x0N(y)—N(xoy))
B N & Nijenhuis 5T G I8MRANGB.19)H, H(3.26)H . KB 200/ANB2D)H, A (327K,
R34 B (V,LR) RAHAK (A4,0) XL, NeEnd(A), SeEnd(V). WHE N RHAKEL (4,0)
(¥ Nijenhuis 5§, H S¥/2(3.26)f1(3.27), E XM 0: A®A4—> A, o,r€End(V)H o,0,c 2 FHI%

(G
o(x,y)=N(x)oy+xoN(y)—N(xoy) (3.28)
o(x)=L(N(x))+L(x)S-SL(x) (3.29)
7(x)=R(N(x))+R(x)S-SR(x) (3.30)

Hhx,yea, W(o,0,7)FER ALV F—AT LT T ML .
EB: B (,0,7) R AR V10— A TET5AINBAE AUE (4,0,) RASHREBOFE (7, L, R ) 2 (4,0,)
AU, BIERT o, 0, 7 25 (2.7)~(2.10)f1(3.5)~(3.12). Vx,x,,yed, HT
o(kx, +kyx,,y)—ko(x,y)-ko(x,,)
= N (kyx, + kyx, ) o y +(kx, +kzx2)oN(y)—N((k1x1 +k2x2)oy)
—k]N(x,)oy—k]x] ON(y)-i-k]N(x] oy)—kzN(x2)<>y—k2x2 ON(y)+k2N(x2 oy)
:kl(N(xl)oy—i-x1 oN(y)—N(xl oy)—N(xl)oy—x1 oN(y)+N()cl oy))
+k, (N(xz)oy+x2 oN(y)=N(x,0y)=N(x,)ey—x,oN(y)+N(x, oy))
=0

FITEL @ XA, LA
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o(x,x,)oy—x c0(x,,y)+o(x 0x,,y)—w(x,x,0y)
+o(x,,x)ey—x,00(x,y)+o(x,0x,y)—o(x,,x )
=(N(x)ox)oy+(xoN(x))oy=N(x ox,)oy=x0(N(x,)oy)
—xo(x, o N(y))+x o N(x,09)+N(x0x,)0 y+(x,0x,) o N ()
=N ((x0%)0¥)=N(x)o(x09) =3 0N (%, 0) + N (x0(x, 0))
#(N()ox)or+ (5 0N (5))o y=N (3 0 o y=x, (N (x)o)
Xy 0(x 0N (y))+x,0N(x,09)+N(x,0x )0y +(x,0x)o N ()

N((xzoxl) y)—N(x )O(x] oy)—)CZON(x1 oy)+N(x20(xl oy))

[(N oxz) (x)O(xzoy)+(x2ON(x,))oy—xQO(N(xl)oy)]

+ xION x2 oy X 0 (N(xz)oy)+(N(x2)oxl)oy—N(xz)O(xloy)}

I
(50w ) N () =50 (v o N () +(x,03) o N (3) =3 o (3 0 N (1))

+N(x1 O(x2°Y)_(x| 0x2)0y+x20(x1 oy)—(xzox,)oy)
=0

W o W 255 H(2.7).

HERER T8 0,0, 7 AN (2.8)~(2.10)1(3.5)~(3.12), FIH EEnstt:, Bl R mor. #%
(@,0,7) ARV I—ADTTT AL« N 2SS HREL (4, 0) 1 Nijenhuis 55 12(3.28)%1(3.16)F1(3.17)
Oz, S R (3.26) HAE R (3.29) a7 41(3.18) FI(3.19) kAT, I S i /2(3.27) H. 45 20(3.30) B A 3. 20)%11
B2, HULTE T N L & (3.16)~(3.21), a2, XA LK. 4k, ards
ik,

4. ZHEABFEETRR Nijenhuis BT

HI[7150, B (A,0) RACHAEL VIRMESENE, LR:A—> End (V) AL . 58 a5 8] 1
HAM A0V L%

(x1+v1)<>(x2+v2):xlox2+L(x1)v2+R(x2)v1, Vx,x, €4, v,v, €V 4.1)

W (V, L, R) 23S HAREL (A, 0) BB HAL Y (A©V,0) R ACHIAREL, SIS FR (4@ V,0) A Rl v - B,
R Ax Vo RIHEHN AV o

B 4.1 W (V,L,R) ZASHARE (A4,0) WA, NeEnd(A), SeEnd(V), W NRAHAREL(4,0) 1)
Nijenhuis 5 H. S ¥#/2(3.26)F1(3.27) 4 HAX 2 N + S R HAREC: B A%, , V ¥ Nijenhuis 5+

UER: B, i NS (4,0) B9 Nijenhuis 57, 1

N(xl)ON(xz):N(N(xl)oxz+x10N(x2)—N(xlox2)) y Vx,x,€A4.

FEAE N + S &2 F HRUHAREL A, V 1) Nijenhuis 57, W & X 3.5 FIZUIE N + S i &2 %5 30(3.25).
Vx,x, €A, v,v, eV, HEZITES
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(N+S)((N+S)(x1 +v,)<>(x2 +v2)+(x, +v1)<>(N+S)(x2 +v2)

N+S)( X +v)0 x2+vz))> ( X )+S(v )) (N(x2)+S(v2))
= N+S)((N xl +S vl (362+v2 +(xl+v1) (N(x2)+S(v2))

(

)
—(N+8)(x, 0%, +L(x) v, + R (x,) )

2)

~(N(x)o N (x,)+ L(N (x))S (v,)+ R(N (%)) S (%))
=(N+S8)(N(x)ox,+x,0N(v)=N(x ox,)+ ( (x ))v2+L(x1)S(v2)
=S (L), )+ R(N( )V1+R(x2)S(V1) S(R(x,)v)
~(N(x)e N (m)+L(N( ) )+R(N(x2))S (1))
=N(N(x)ox,+x N (x x,))
(( (x))v, +L(x _S(L(XI)VZ))
( (N (x))v +R(x2 -S(R (xz)"l))
—(N(x)eN(x,)+L(N(x ) 2)+R(N(x,))S(w))
=0
HUN + S 255N (3.25), W N+ 8 /& EARCHAEL Ax, , V i Nijenhuis 5.
. BRI N +S 2 ERHAE A, , V # Nijenhuis 55, B 2(3.25), WEH
(N+S)((N+8)(x,+9,)0(x, +v, ) +(x, + v ) O(N +8) (x, +v,)
_(N"'S)((xl+V1)<>(x2+"2)))_(N(x1)+5("1)) (N (x,)+5(,))
= N(N (5o, 30N () =N (500,)) (<N<x1))vz+L< )S(1,)
~S(L(x)v,))+S(R(N(x ))v1+R %) 8(v)-S(R(x,)v))
~(N(3x)oN(x,)+L(N(x, ) R(N ))S(w))
=(N(N(x)ox, +x 0N (x,) %,))=N(x)eN(x,))
+(S(L(N(xl))v2+L(x1)S(v2) S(L(xl)vz)) L(N(x))S(v))
H(S(R(NV () +R(x)S(m) = S(R(x: ) %)) = R(N (x,)) S ()
=0
N R ATHEAREL (4,) B Nijenhuis 57 H S /E(3.26)1(3.27). 4% L, AArEAFIE.
5. 3Z$EARBIVAZAY Nijenhuis £543
FEF 5.1 [6]8E(V,L,R) RESHARKL (4,0) WL, SEX L :A— End (V') FIR : A— End (V") Horfy
(L (x)av)=(a,L(x)v), (R'(x)a,v)=(a,R(x)v), Vxed, acV’, veV (5.1)
W (V" R, L) REAHAREL (A,0) (IR
FESL S B (V,L,R) RESHARKL (A,0) FIUUSE, N e End(A), SeEnd(V). WR (V' R.L') R 4

BV ISP LTSN, (1d+N,1d +S") R MUE (V" R, L) B (V, L, R) (RIS, W (N, S) BRHy A-30E v
f] Nijenhuis 454 .
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i

o

RS2 (N,S) 2 A-XUE V¥ Nijenhuis Z5 550 T N2 S HAAEL (4, 0) B Nijenhuis 57 H X vx e 4,
veV , A FHIZMRAL:

LN ())S(4) = S(L(N (x))v)+ L(x)S” ()= (L (x)S (1) (52)
R(N(x))5() = S(R(N (x)) )+R<x)sz< )-5(R(x)S(v)) (53)
WEB: AT 3.4 %0 N 1S ét_ﬁjz/y:%aﬁﬁz(A,o)BﬁXM%(V R,L) TS NEAE 2 BALY N 24
R (4,0) B Nijenhuis T HXf vxed, u eV, H
R (N(x))S" (1) =" (R (N(x))u" + R (x) 8" (u")=5" (R (x)u")) (5.4)
L(N(x))S" (") =8 (L (N(x)u" +L (x)8" (") =" (L (x)u")) (5.5)
Vxed, veV, u eV, BT
(RI(N(x)S" ()= (R (N (x))u") =" (R (x))S" () + 55" (R (x)u").v)
= (' =R(N(x))S (v)+ S(R(N (x))v)+ R(x)S* (v) = 5 (R(x) S(v))
i WAERTE, (5.4 HACS(S3) AL, BT
(L(N()S ()-8 (£ (N (x))u')-$ (*(x )S () +5°S" (L (x)u).v)
= (' =L(N (%)) S () + S (L(N (x))v)+ L(x) S* () - S (L (x)S v)>
Hu” MUERE, A (GS)HOLH BRGSO, £ L, ARar@fiE.
6. L5RIE

ARG T RERAC R ABUNAIE TV, OF Bl O R — PRI S B ARE U T 5 AN
A2 PR S A LR ) Nijenhuis 57, JyH )ﬁl&*ﬁﬁ‘]ﬁﬁk&?*%%ﬁ%o

SE 3k
[1]  Schafer, R.D. (1954) On the Algebras Formed by the Cayley-Dickson Process. American Journal of Mathematics, 76,
435-446. https://doi.org/10.2307/2372583

[2] Schafer, R.D. (1952) Representations of Alternative Algebras. Transactions of the American Mathematical Society, 72,
1-17. https://doi.org/10.1090/S0002-9947-1952-0045101-X

[3] Kuz’min, E.N. and Shestakov, I.P. (1995) Non-Associative Structures. Encyclopaedia of Mathematical Sciences, 57,
197-280.

[4] Jacobson, N. (1968) Structure and Representations of Jordan Algebras. American Mathematical Society.
https://doi.org/10.1090/coll/039

[5] Gerstenhaber, M. (1953) On the Deformation of Rings and Algebras. Annals of Mathematics, 57, 591-603.

[6] Bai, C. (2010) Prealternative Algebras and Prealternative Bialgebras. Pacific Journal of Mathematics, 248, 355-391.
https://doi.org/10.2140/pjm.2010.248.355

[7]1 Schafer, R.D. (1995) An Introduction to Nonassociative Algebras. Dover, New York.

DOI: 10.12677/aam.2021.105164 1549 IR Esid


https://doi.org/10.12677/aam.2021.105164
https://doi.org/10.2307/2372583
https://doi.org/10.1090/S0002-9947-1952-0045101-X
https://doi.org/10.1090/coll/039
https://doi.org/10.2140/pjm.2010.248.355

	交错代数双模的无穷小形变
	摘  要
	关键词
	Infinitesimal Deformation of the Bimodules over Alternative Algebras
	Abstract
	Keywords
	1. 前言
	2. 一类特殊的交错代数的构造
	3. 交错代数双模的无穷小形变
	4. 交错代数半直积的Nijenhuis算子
	5. 交错代数双模的Nijenhuis结构
	6. 结束语
	参考文献

