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Abstract

This paper focuses on the construction of anti-Zinbiel superalgebras and the classification of two-
dimensional anti-Zinbiel superalgebras. First, we give the definition of anti-Zinbiel superalgebras
and establish their relationship with commutative associative superalgebras. Furthermore, by uti-
lizing the classification of two-dimensional commutative associative superalgebras, we obtain the
complete classification of two-dimensional anti-Zinbiel superalgebras up to isomorphism. Finally,
we introduce the definitions of strong anti-operators and strong anti-Rota-Baxter operators on the
representations of commutative associative superalgebras, construct the structures of anti-Zinbiel
superalgebras by virtue of these operators, and present corresponding low-dimensional examples.
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1. 5|8

Zinbiel fAEIMES H Loday T 1995 EAE[1]5I N, NAEZ SR FE R 18 OB A - tb)5,
Towers T 2002 “E7E[ 2] HUfS T HE G, WE TAEEIR A RYE Zinbiel [REIINFEREL ke
g LRSS HE 2 — B4, Camacho, Ferndndez Ouaridi, Kaygorodov, Navarro T 2023 E7E[3]FF
Zinbiel AR R 10HE 2 Zinbiel @AEIE Y, IEBEREIR LI ARYE Zinbiel SRS NEE.
FE[4]5 Liu A1 Bai 5|\ T anti-Zinbiel %, 7EHIERE B, A EHE, TN anti-Zinbiel #BCEL &
X, FFHIi8 anti-Zinbiel B #43E 1 —4E anti-Zinbiel &A1) 513
2. MEHIR

AR A R TR B UK C ERIRERAS T 5 A= 45+ A S Z, -5 UG TR, R 4, 9
W, A NTH HTEEF AT e, WHKE N[, .

EX 2.1 [4] & A RMETR, & A4 LR EZHE 2

xx(y*z)=—(x*y+y*x)rz=xx(z%y), Vx,y,z€ 4, Q.1

JUFR (A,*) A anti-Zinbiel 144

SEN 2.2 (5] WA= ds+ A & Zy -0y ORI . 45 4 ERORENEIZS - 2

Il

(x.y).z:x.(y.z))xﬁy:(—l) y'x, Vx,y,ZEA,

MR (A,) HAHLs & AL

SEX 2.3 [5] B (A,) ALK, v RBH R HEEIEB p: 4 End(V) 2
p(x-y)=p(x)p(»), Vx,ye 4, 22)

WA (p.V) 5 (4,7) 7%

SEHE 2.4 (6] B (A,) RIATHUK 110 2 A AE A RHE {ese,) M (A) HO2E, WU 4 RS LU T 278

AL B AL

(Al) ¢-e;=0,i,j=12-

(A2) e-¢=¢, e,-6,=¢,

(A3) e ¢ =¢, €-6,=€,¢=¢,0

(Ad) e e =¢-

(AS) e ¢ =¢,-

3. anti-Zinbiel B¢ #
SEX 30 W A=A+ AR L, -3 R RZ] . 5 A ERUEEEE e TR x,y,ze 4H
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3.1

(3.2)

eo(re2)= (s (Y (0
x*(y*z)= (—I)M(‘MZD y*(z*x),

UK (A,%) 4 anti-Zinbiel EAREL

4 =01, FXG.D, B2)H
xx(yrz)=—(vey)rz-(pex)rz=yx(zra),
e x, y AFE]
yr(rez)==(yrx)ez=(xny)rz=xs(zxy),
JITLAE x#(y*z)=- (x*y)*z (y#x)*xz=x#(z*y), JLHS anti-Zinbiel BRECH anti-Zinbiel fAH.

SEH 301 WAL, KRR, A B ANWEMEE *, N (4,%) 2 anti-Zinbiel BAET

T MEFMNRIE A EE L x-y=x*xy+(— l)‘ Mysx (vx,ye ) i, (A,) RogHst &%, H (-L,,4)

(4

)RR, B Lo A BT« g
UE WEME. ¥ (4,*) /2 anti-Zinbiel #8H. WTEEFRx,yed, BT

(_I)MM yox= (_1)\X\\J’\ (y x4 (_1)\}’M o y)

:(—I)M‘y‘y*x+x*y
:x~y’

B (A,.) RSB
Vx,y,ze d, HHENB2), HEITHEA

(x-y)-z=x(y-2)
= (x*y)*z+ _1)\x\\y\ (y*x)*z+(—1)(‘x‘+‘y‘)‘z‘ i

(
_x*(y*z)_(_1)<‘y‘*‘2‘)‘*‘(y*z)*x
= () () () 2

—e*(y2) = (1) Flar(z2y) -

z*(x*y)+(-1)V 2% (pex)

b

(b

[z (xn )+ () 2 ()]

+(-
(- <y*z>*x+(—1>‘y”2‘ (z*»)*x]

B (4,) Lk AHBAEL

Vx,y,ze A, BT *WHEENG.1), FHit

L (x-y)z=—(x# )z —(=1)P (yrx)sz
=x*(y*z)=L,(x)L,(y)z

Bk L, 2 %R (2.2), B(-L,,4) REEEBRE(4,) BER.
ok (L., 4) 2 (4, )E’J%%T%u*{wﬂ X@B.1), XHTF(4,) REGBIE, HIRREASG

0:(x-y)-z—x-(y-z):2(—x*(y*z)+(—l)‘x‘(‘y‘+‘ Dy*(z*x)),
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PRI 3 AL 45 50(3.2), AT AT i1 (A4, %) S anti-Zinbiel B REK.
4. ZH4E anti-Zinbiel BB 572

SEE 4.1 B (4,%) AP L2 anti-Zinbiel BAREL dim4; =2, dim4 =0, R (4,%) A4k anti-
Zinbiel fRAL. NIAETE (4,%) —HKE (e, e, } 1.

R e e, N A HIEE,

e *e, =aze +be,, i,j=12, 4.1)

Herg b eCo Vx,ye AE L x-y=x*y+y*x, }”\'J(A,)jﬂi?ﬁ%/a\ftiﬁo R 2.4, ﬁ‘%ﬂ%ﬁE(A,)

/]
A ~(AS)IX 5 FhifE 6L
% (A4,) AR A%, me e =0 (1<, <2) . RAZR@. DA
0=¢ ¢ =2¢ *¢,
0=e, e, =2e, *e,,

O=¢ e = (a12 +az])e1 +(b12 +b21)ez.
Wit a, =b,=a,=b,=0, a,+a, =b,+b, =0. HF (4,*)} anti-Zinbiel {REL, [k * i £ 55
®(2.1), FRAAITE
b,e *e, =¢ *(eI *ez)z—(2e, *e,)*e2 =0=0b,¢ *e,,
a,’e =e, *(62 *e,)z—(Ze2 *ez)*e1 =0=e¢, *(el *ez):alzaZI.
15 ay, = ay = by, =by, =0 o B (4,%) fREGZ5 RS =0 (1, =1,2).
F(A*) AA)RZHAEEREL We ¢ =¢ 5 e -e,=¢,, MNFRE.D)IH
e =e ¢ =2e *e =2a,e +2be,,
i#13 a,, =2 b, =0. HF(4,*) 7 anti-Zinbiel {RH, Huk* i 2% (2.1), [N
ae =e *(e1 *el)z —(2el *el)*e1 =-2a}e =e¢, *(e1 *el),
S @, =0, FJE, FTEAALEAE anti-Zinbiel AAEUExH R A2 H4h & BN (A2) R R 28 e 2 E AHL
F(A*) AADYRLZHAE LRI, We e =¢, ¢-e,=e¢=¢, RAEXEHTH
e =e e =2e *e =2a,e +2be,,
A 1 N . . . N N A > VA
#1S a, = 5> b, =0, T (4,%)N anti-Zinbiel {REL, KL =i 25X (2.1), RAWH
ae =e, =l<(e1 *‘31): —(2@1 >l<el)>l<e1 =-2a'e =¢ =l<(e1 *el),
fif#f3 a, =0, FJE, FTUAFAE anti-Zinbiel ACHAE X R A2 45 G ARECN(A3) AL 1 S 4f A A3
#5 (A,%) NAHEZIEEGREL We e =¢ « MNFERAE DI
e =e e =2e *e =2a,e +2be,,
1 35 St 1 A s p
13 ay, =5 bu=0. HI T (4,*) 79 anti-Zinbiel %, B * 25 3(2.1), RAE
ae =e *(e1 *el)z —(2el *el)*e1 =-2a}e =e¢, *(e1 *el),

13 a,, =0, FJE, FTLAALEAE anti-Zinbiel A N2 He s S AREON (44) BRI H 4 & A0H
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#(A4,) HAS) B GREL, We ¢ =e,, RANFERME DI

e, =e¢ ¢ =2¢ *e =2a,e +2be,,
O=e, e, =2¢, *e,,

0O=¢ e = (a12 +a21)e1 +(b12 +b21)e2
Wik a, =a, =b, =0, b, =
E:02.1), RATE

{ajlel +a21b21e2 =6 *(ez *el):_(zeZ *ez)*el :0262 *(el *ez)’

0:ez>l<(el*el):—(Zez*el)*e1 =—2b22162 :ez*(el*el).

1 " e
3o @ty =hythy =0. HiF (4,*) A anti-Zinbiel £R%, R = &

, 1 w
fif13 a, =a, =b,=b,, =0, EE?el*eIZEeb e *e,=0, e,x¢, =0, e,*e, =0, ILLY x,y,z £55
K@ DB P TTRLEHHENA,
O=e, (ez*ez):—(Zez*ez)*ez:ez*(ez*ez) 0,

0= ez*(el*ez) (2e2*el)*62:ez*(e2*el)

0
0= e,*(ez*ez) 2e]*ez)>l=e2:e1 (ez*ez)zo,

0=¢ *(e, *¢

—(
(Ze1 =!<e2)*e1 =¢ *(e1 *ez)=0,
~(

2e x¢ )xe =e *(e *e)=0,

)
O=¢ *(el*el)
)

—el*(el*e2 (Zel*el)*ez=el*(ez*el)=0.

B, WAEXAMEIZ T anti-Zinbiel B FETIERIZH G ¢ *¢ =%ezo B (A*) 53—k e =,

1
& =5ers W (A) IOIRHOE SN
e *xe=e, exe,=0, e xe/=0, e;*e;=0.
SEH 4.2 B (4,%) 2AFF L4k anti-Zinbiel #R%, dim4; =1L dim4 =1, WAETE e 4 103, e,
H A W ¢, %e, = ¢, o
TH e A M o N A ML,
e *e =ae, e *e,=be,, e,*e =ce,, e,*e,=de , a,b,c,deC.
H1(4,*) 7y anti-Zinbiel #REUN * i 2 % :0(3.1), (3.2). ZMlHK
X=y=z=e¢, X=y=e,2=¢€,, X=z=¢,y=¢,
=AML, SERE DRGE.2)% BT TR
0=el*(el*el)+(el*e,)*el+(el*e,)*el=3azel,
O=el*(el*ez)+2(el*el)*e2=(b2+2ab)e2,
Ozel*(ez*el)+(el*e2)*el+(e2*el)*e1:c2e2.
Hta=b=c=0. Wi, Hx, y z BEEFRRLEHAAGR, FXG. DEK, Hx,p,z HF—4H
e if, HFXG2)MERL, HUx=y=z=¢ I, FXGE2)H

e, x(e, xe,) = e, *(e, *e, ),
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itk d TR EE. Md=»00f, B (A*) M —HEke =de, ¢ =e¢,, W (A*) BN
e *re =0, e*e; =0, e, xe/ =0, e *e,=¢.
5. anti-Zinbiel BB B A&
FEX 50 B (A,) BB GBI, (pV) 7 (4) KR, BBORERS 77 > 402
)T (v)==T(p(T (u))v) (=17 (o(T (v))ue). Yuver, (5.1)

T (u
WIFR T /2 (4, )9%?(,0 V) ) anti-O-HT-.
WA anti-O-HF T &3 2

p(T(w)-T())w= (1" o (T (V)T (W), Vav,wer, (5.2)
MFR T N3 anti-O-5F.
SEX 5.2 B (A,) RAHEEEBIE, Wk 4 FEREMER S R 2
R(x)-R(y)=-R(R(x)-¥)~(~1) " R(R(y)-x),Vx,y e 4, (5.3)
NFR R /& (A,-) ft) anti-Rota-Baxter H 1.
# anti-Rota-Baxter 5. R I8 &
(R(x)-R(»))-2=(-1)"""™ (R(y)-R(z))-x, Vx,y,ze4, (5.4)
NIFR R N5 anti-Rota-Baxter 5.1
@ 53 VTV > AP (A,) KT HR (p,V) 058 anti-O- 5T, 77 bs2 U0t
b
u*y= p(T(u))v,u,v el,
I (V,*) A anti-Zinbiel HAREL.
iE fH*sHE e XL (,O,V)?“j (A,') HIRAWH, Yu,v,weV,
u *(v*w)+(u*v)*w+(—1)‘uuv‘ (v*u)*w
=p(T(u))p(T(v))w+ p(T(u *v))w+(—1)‘”“v‘ p(T(v*u))w
= p(T ()T () w+ p(T (T (w))¥))w+ (~1)" p(T (o (T (v))ur) .
BT 7T 2 anti-O-51, BZER(G.1HH
p(T(u)-T(v))w:—p(T(p(T(u))v))w—(—l)‘uuv‘ p(T(p(T(v))u))w,
BI7E v FEERG. D)oL, BT T 2% anti-O-5H 5, Frih
u*(v*w)—(—l)‘ (e ‘)v*(w*u)

= p(1 ()7 () w= (1) (7 (v)-T ()
=0,
BI7E y B&E(3.2)Mar. B (V,*) 9 anti-Zinbiel HAREL.
H#iL 5.4 lﬁ( , ) EaESHBANE, R Z A LAY anti-Rota-Baxter B 1, fF 4 & XM H

x*y=R(x)-y, x,yed, (5.5)
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Il (A,*) N anti-Zinbiel #C%.

VWL (A) KETREREL . W (L, A) WACHE SR M (A, TR, I R ST (L, A) 03 anti-
O-%¥, M 5.3 51(4,*) 79 anti-Zinbiel #LEL

Bl 5.5 ML KA AR (A,) ) B {e) WA 0I5, (£ £} A I, Serh AR B TeE H A
e-e=ee-f,=fi.e f,=f,o WRN(A,)HEF anti-Rota-Baxter HF,

R(e):rlle7 R(.fl) =1y fitrafss R(f2)=1’23f1+7”33f2, r; € C.

i R 72 anti-Rota-Baxter-B#. 7R %1, R i E%E(5.3), Kk
351 =0,
5 + 10, =0,
£ (rzz +’33):0:
Iy (rzz +r33) =0,

2 _
Fyly, + 153 = 0.

ERT R Hr, =0 fi#S r, =, =0, FTLAR e, f,, f, TR R FER

0 0 O
0 0 0],

0 n, O

R=

Vx,yed, T R(e)=0, R(4)eA, FILlH R(x)-R(y)=0, MIi%E(S.4)HA RN 0. Fik R
Nk anti-Rota-Baxter 57 MR 5.4, 16 4 L3085+, M (4,+) 4 anti-Zinbiel #KL, L (4,%)
HIE5H

exe=R(e)-e=0, exfi=R(e) f,=0,
exfy=R(e) f,=0, fixe=R(f))*e=ryf,,
fixe=R(fy)*e=0, fixf =R(f)*f =0,i,j=12.
Yy, 20W, W (40— e =e, f'=f, f=rf, W(4*) RHAEERBOSEA fixe= 1, -

2
2, 4 r. Ay
Mry, =0 ES r, =—2 .5, =-1,» RAiEe,f,,f, NIXRIHEREA
23
0 0
R=|0 nr, Ty |»
2
0 -2 )
I3

Vx,yed, T R(e)=0, R(4)e 4, FILlH R(x)-R(y)=0, MIi%5=(S.4)PLFRI N 0. FHikR
N5 anti-Rota-Baxter 57 MR 5.4, PTLME 4 EESGES *, W (4,%) )y anti-Zinbiel @KL, Hrh
(A4,%) iz 5N

exe=R(e)-e=0, e*f,=R(e) f, =0,

e* i =R(e) fi=0. fire=R(f)re=rsfi~221.

2
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f2*€=R(fz)*e=F23fl—l”22f2, fi*szR(ﬁ)*szO,i,j=l,2.
B(AX) IR e = e, fi= fi-B2f, f= £ (A%) TR BB fxe' = £

I Iy

SE
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