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Abstract

This article mainly introduces the definition, representation and O -operator of BiHom-Jordan
algebra. Firstly, we give the definition of BiHom-Jordan algebra and its representation, the condi-
tions for judging the representation of BiHom-Jordan algebra and an example of representation.
At the same time, it is given that the dual mapping of BiHom-Jordan algebra representation is the
condition that the representation satisfies. Secondly, we give the definition of BiHom-pre-Jordan
algebra. The relation between BiHom-pre-Jordan algebra and BiHom-Jordan algebra is found. Final-
ly, we give the definition of O -operator and Rota-Baxter operator on BiHom-Jordan algebra, and
the relationship between O -operator on BiHom-Jordan algebra and BiHom-pre-Jordan algebra.
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1. 5|18

Jordan AR R 5K P. Jordan fEWF 5T &1 )5S P R [ 1], JE RIBHT RN T — MSZHIAR
Bk R&[2] [3]o Jordan FREEGEREAEVIN KRR EEREH —A PLEGEA ) 1) 852 A B4
Yang-Baxter /72, ‘BX TS XURECH IR EE/EH . X T Jordan A% & pre-Jordan %L, £ 2%
FAHFTE T ENTRXRESE /I DA K S 4 8 Yang-Baxter T FEZRL T FE[4] [5]. YEA Jordan fREAIHE,
BiHom-Jordan AAE ZILAEW FLMI R, 2 2B X EMEME THEFi(6] (7], A #E— 2ot 5
BiHom-Jordan fX# IR 7R

2. BiHom-Jordan X ¥R~

AT Ik 2 (] AR i F L A A (]
X1 [6] B J RSN, a,feEnd(J), JHESEERBUZH (x,y) > x*y, FiH2 T

1) %A
af = fa, (L.1)
B(x)xa(y)=pB(y)*a(x), (12)
(8 (x)xap (x)) 2 B(2)}* per (x) (1.3)
=a(f (x)rap(x))x(a’f(y)*a’ (x)),
Hrfvvx,y e, WHK(J,%a,p) 2 BiHom-Jordan {4,
vEIE 1.1 FXA3)ALLFEMTER
{(ﬂz (x)*aﬁ(y))*azﬂ(u)} * fa’ (z)+{(ﬂ2 (x)*aﬂ(z))*azﬂ(u)} *Ba’ (y)
(B (v)xap )+ p () por’ (x)
(1.4)

=a(p(x)*aB(y))*(*B(u)*a’ (z))+a( B (x)*aB(2))* («* B (u) xa’ ()
+a(f (v)*ap(z))*(a*B(u)*a’ (x)),

Hep Vx,y,z,ued o
iEH: & (J,%a,pB) 2 BiHom-Jordan ¥, Vx,y,z,ueJ, HI(1.3)7F
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(B (x+yrz)rap(xey+z))aBlu)f* o’ (x+y+z)
—a(/)’ (x+y+z)*a,8(x+y+z)) ( Bu)*a (x+y+z))
={(B* (x)*aB(y))xa’ B(u)} * B’ (2)+ (B (x)* aB(2)) xa’ B(u)} * Ba’ ()
(B (v)*ap(2))*a*A(u )} o (x)- a( ()*aﬂ( )*(a*p(u)xa’
—a(f (x)rap (=) x(@f(u)*a () - a (B () *ap(2))*(a* B ()

:O’

WAEQDE.. k2, TEQ4HF, 2 x=y=zR101(.3).
EX 1.2 lﬁ(.] * Q ,B)E BiHom-Jordan 8%, V 2 — &M, ¢,gernd(V)E_¢,¢) Wy,
p:J — End (V) RENEWST, 2502

Pp = p, (1.5)
p((B° (x)*aB(y)xa’B(2)) 08" + p(a* B () do ' (e (2))
o p(B (x)) g+ p(a’ B (x))do ' p(af* (2)) do p( )¢

el ()4 aB () (BN (e Bl B() () o
80" p(B (x))o-p(a ' pa’B(z)xa’ (x)))#°0" p( )¢’ 0,

p(@* B (2))do" p(B* (x)*ap(y))p+p(a’ B (y))vﬁco (B (x)*ap(z )(/’

+p(a? (x))g0 p(B (v)*aB(z)) 0 - ( x)xaf(y)))p(a*B(2))¢ (1.7)

)
~pla(p* (x)rap(2)) p(a*p(1)8 - p(a(# (v)ab(2)) pla* p () =0
(

Hrhvx,y,zed, WKV, p,0,0) N (J 0, B) RN

Bl 1.3 #%(J,*a, )2 BiHom-Jordan fREH. o, B BIW 18, € L rg 2 J — End (J), Hfrrg(x)y=x*y,
Vx,yed, W(J,rg,a,B) R (], xa, B)HER, FRNHEHER.

EM: H(J,%a,B) & BiHom-Jordan fREFI %l o = fo - HH(1.4)F1 rg 58 LA

(B (x)*aB(y))*a* B(z)) Ba (u)+12(a* B (v)) aB 're(aB’ ()
af'rg (B (x)) B(u)+re(a’ B (x))ap 'rg(ap’ (z))app rg( (v )) ()
—rg(a(B (x)*aB(v)))re (@’ B(2)) @’ (u)-rg (o' B’ B(2)xa’ (1))
@’ f'rg (B (x)) Bu)-rg(a” B(a’ B(2)xa’ (x))) a8 12 (B (y))ﬁ(u)
={(B* (x)*aB(y))*a’ B(2)}* Ba’ (u)+{( B (x)* B (u))*a* B(z)} * Ba* ()

H(B (n)rap(u)xa’ B(2)}* B’ (x)-a(B (x)*ap(v))*(a? B(2) 2’ (u))
~a(p (x)rap(u))x(o’ B(2)xa’ (v))~a (B (v)*aB(u))*(a’ B(2) e’ (x))
=0,
[EEEHEIECS
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rg(a’ B (2))aB 'rg (B (x)xap(y)) B(u)+rg(a’ B (y))ap™
rg (B (x)xap(2)) B(u)+rg (B (x))ap're (B (v)=aB(2)) B(u)
—rg( ( x)*af( ))rg(a B( ))a u)-rg a(ﬂz x)*aﬂ(z)))

») )-
re(@B(y))a(u)-re(a(B (v)*aB()))re(a’B(x)
{7 (x )*aﬁ( ))*ﬁ(u)} < )+ (B (x)*ap(2))* Bu)} * e ()
(8 (v)*ap(z )*ﬁ(u} (x)-a(B* (x)*ap(»))x(A(u)*a’
—a(B (x)*ap(2))*(B(u) e’ (v))-a (A )*(A(w)
_o,

Rk, (Jrg.a,B) R (I *5a,f) MER.
WA 1.4 % (J,%a,B)s/E BiHom-Jordan REL, V &—ANEME0, g0 End(V) H ¢,0 ¥I7TH,
p:J = End (V) NENMEWSE, TEJ@V biE X

(x+a)*(y+b) :x*y+p(x)b+p(0f1,6’(y))¢(p’1 (a), (1.8)
(a+¢)(x+a)=a(x)+g(a).(B+p)(y+b)=B(y)+0(b), (1.9)

Hrvx,yed, abeV, W(J®V,xa+4¢,[+¢) s BiHom-Jordan fREUW 75 B E K2 (V, p. b, 0) N
(V% a, B) RIS

WEB: Vx+a,y+bz+cu+deJ®V , W(JOV,xa+¢,f+¢)y BiHom-Jordan AAH Y HAHTE
(JOV,xa+¢,f+p) E(1.1~(13)HK .

hFE T EQ2)oarn, b s

(B+o)(x+a)x(a+¢)(y+b)—(B+¢)(y+b)*(a+p)(x+a)

(1.10)
=p(B(x))g(b)+p(B(3))d(a)-p(B(¥))d(a)-p(B(x))4(b).
IAE J DV F(1.2)AT.
T
(a+¢)(B+o)(x+a)=(B+p)(a+d)(x+a) (L1D)
=af(x)+dp(a)-pa(x)-p(a),
{((ﬁ+gp) (x+a)*(a+¢)(B+0) (y+b) a+g¢) (ﬂ+go)(u+d)}
*(ﬂ+¢))(a+¢)3(z+c)+{((/3+qo) (x+a)*(a+¢)(ﬁ+go)(z+c))
*(a+¢)2(ﬂ+¢)(u+d)}*(ﬂ+¢)(a+¢)3(y+b)+{((ﬂ+¢)2(y+b)
*(a+¢)(ﬂ+¢)(z+0))*(a+¢)2(ﬂ+¢)(u+d)}*(ﬂ+¢)(a+¢)3
(x+a)-(a+9)((B+o) (x+a)=(a+g)(B+p)(y+b))*((a+9)
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p)(u+d)*(a+9) (z+c))-(a+g)((B+0) (x+a)*(a+9)
0)(z+¢))*((a+9) (B+0)(u+d)*(a+g) (v+b)~(a+9)

p((B* (v)*aB(2))xa’B(u))o#* (a)+ p(’ B (v)) g™ p(aB (u))
do”' p(B(2))p(a)+p(a’ B (2))de p(aB’ (u))do ' o (5 (¥))e(a)
—p(a(F (v)*ap(2))) (@B ()¢ (@) p(a (e Blu)+e (1)
#0"'p(B(2))e(a)- (a ViCs ﬂ( )+’ (2))) 80" p(B (v)) 0 (a)
wp((8 (x)xap (2))xa B(u))od () + p(a B (x))do o (B’ (1))
¢¢’1p( 2))o(b)+p(a’B (2))dp ' p(aB (u))de p(B (x))e(b)

P (x)*aB(2)))p ( B)# (b)-p(a'p(a*f(u)ra (x)))
B’ B(u)*a’(2))) 80 (B (x))e(b)
*B(u))o# (c)+ p(aB(v))do " p(aB’ (u))
+p(a2ﬂ2(X))¢¢ p(aB (u))do ' p(B (y) o(c)

) ) pla'B(a’pu)=a’ ()

(x)))#0 p( ())e(e)

p <x)*aﬂ<y))qo +p(a /3 2o o4 ()
«ap(2))p(d)+p(a* 7 (x)) 40 (5 (1) xap (2)) o ()= p (£ (x)
“ap()))pa’ f())#(d)=p(a (B (x)*aB(z >)) < A())9(d)
~pla(f (v)*ap(2)))p(a’B(x))4(d).

i, £J@V EQ.)MAL Y HA G115, (1.3)8AL 24 HAN S (1.6)M1(1.7)%or. Hit,
W p:J>End(V), $eEnd(V), 5EXLENEBIS p' T — End(V'), ¢ eEnd(V"), b

<p*(x)f,v>:<f,p(x)v> (Ver,veV,feV*),
<¢*(f) > < ()> (VvereV)

(B+
(B+
((B+0) (v+b) (a+¢)(ﬂ+¢)(z+c)) ((a+9) (B+o)(u+d)*(a+9) (x+a))

(1.12)

g AR

R 1.5 & (J,*,a, )2 BiHom-Jordan fR%L, (V,p.¢,0) K (J. % a, ) MER, )”'J(V P80 )jj
(Vv a, B) IR HALA (V, p, 4 0) iR T HI A

Fop((8° (x)ap(v))ra* B(2))+op (8 (x)) 0 o (af’ (2))0 o (« (7))

(1.13)

+op(B(v))e 'do(af ()0 ¢p(aﬂ (x)- ¢p(a ﬂ(Z)) (@B (x)*aB(»)))
—wp( (x) o' ¢’ p(a” B(e?B(2)xe’ (¥))-0(B (»)) 0 ¢ (o' B B(2)
o (x)))=o0,
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oo (B (x )*aﬂ(y)) Yo (B (2))+ oo (B (x)*aB(z))o” ¢p(a B (»))
») (1.14)

+op(B (v)rapB(2)) o ' do(a* 5 (x))-do(a*B(2)) ( x)*af(
—¢p(aﬂ ) p(a(B* (x)aB(2)))~do(a*B(x)) p(a(B (v)*aB(2))) =0,
HArvx,y,zed .
WEW: (77, 0°,¢",0") A9 (), 5,0, B) R MBS T (77, 07, 87,07 ) H (A5~ Vx, y.z€J

veV, feV', A
(60" =0°0") 13} = (1. (08-d0)v),

<(p*((ﬂ2(x)*aﬁ(y))*azﬂ(z))w*qﬁ” w0 (2 (0)8 (07) 0" (a8 (2))# (07!)
P (B (x))e" +p (a2 (x)) 8" (07) p" (e (2))¢ (27) 2" (B (»))0’
—p'(a(B (x)*aB(v)))p" (*B(2))87 - p" (' B(’ B(2) e’ ()))#7 () "
(7 W) <a Bl s () (o) 7 (5 (1)o) 1)

< (¢2¢ x)xaf())*a’B(2))+ o0 (B (x))(0 oo (B’ ()0 do(

B (»))+ee(B (y))(p ‘o (ap (2))¢ 't (B (x))-#"p(a’B(2)) p
af(y))-op (B (x))0 ¢ p(a” B(a’ B(2)*a’ ()00 (5 (¥))o'#"
ol Bl p()a’ (),

(¢ (@5 ()6 (o ) (B (W) ap()e+p (@8 ()9 (07) 2 (5 (0)
waf(2))o"+p" (1 (2))¢ (01) 27 (57 () weup(2)) 0" =" (7 ()
wap(1))p" (aB(2))¢" = 0" (8 (x)*aB(2))) " (2 B(3)) " = 0" (@ (B ()

p
«af(2)))p" (¢ B(x))¢") £.7)
_< ( o (B (x)xaB(v))e 'dp(a’ B (2))+op (5 (x)xap(z))o ' do(a’ 5 ()
“00(5° ()20 ()0 '00( ()4 (B 2) (5 (x)» 0 )

(e B(0)) ({8 (v)B(2))) - b (e () p e 5 (1) (2))) )

B L AT R(1.6) A7 2 HA (113 AL, (1.7)AL 2 HAN (114 AL, Rk, i plioar .
1.6 % (J,% a,B) 2 BiHom-Jordan R&LH. o, g BT 3, }rllJ(rg*,J*,a B ) (J.*x,a, B) R4
RN E RN o AvA

@ P(((8° (x)*ap(y))*a’B(2))u)+ BB (x)* ﬁ"a(aﬂz( )8 a(@ (v)u)))
+ﬂ(/5'( )= B a(aﬂ( )x B a(aﬂ u))) ( ( (5 (x)*ap(y ))*u))

(1.15)
(B (x)* e (a7 B (2 ))#u))- B ()= 57 (a7 (e’ B(2)
*Q (x))*u))zo,
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/3(( B (x)xaB(y))* (o B (Z)*u))+ /3(( B2 (x)xaf(2))* pa(a? B2 (y)*u))
+ﬂ((ﬂ2 (V) xaB(z))* e (x)*u))_a(azﬂ(z)*(a(ﬁz (x)*aﬂ(y))*u)) (1.16)
—a(azﬁ(y)*<a(ﬂ2 (x)*aﬂ(z))*u))—a(azﬂ(x)*(a(ﬁz (y)*aﬂ(z))*u)) =0,

Horp Vx,y,z,ued o
WERH: B 1.5, W p=rg, FIH rg € Xl Ba@E S 1HEAGH .

3. BiHom-pre-Jordan {X#

EX 2.0 B JREMEE, J EANEMERECEH (x,y) > Xy, a,feEnd(J) Ha, g, #
T2 T T %A

ap = pa, @1
(B (x)-aB(y)+ () ap(x))-a* B(u)}- Ba’ (2) + {af (u)-ap™ (B (x)-ap(v)
B (v)-aB(x))}- B (2)+ @B (v)-aB™ {ap (u)-aB™ (B (x)-aB(2))}
+a B (x)-ap ! {af’ (u)-ap” (B (v)-aB(2))|-a (B (x)-aB(r)+ B (v)-aB(x)) (22)
(a*B(u)-o (2))-a” B(a B(u)-o () + & B(v) - (u))-o* 5 (£ (x) - aB(2))
—a” ﬁ(a Blu)-a’ (x)+a’B(x)-a’ (u)- a7 (B () ap(2)) =0
@B (2)-ap [ B (x)-aB(v)+ B (v)-aB(x) |- &’ B(u)} + &’ B (v)-ap™ { B ()
ap(z)+ B (z)-ap(x) |- &’ B(u)} +a* B (x)-ap ™ { B (v)-aB(z)+ B (z)
ap(y)]-a* Bu)f—a(B* (x)-ap(v)+ * (v)-aB(x))-(a*f(2)- & (u))~a (B (x) 23)
ap(z)+ B (2)-ap(x))-(* (w))-a(p (v)-aB(z)+ B (z)-ap(v))
(& (x)-a' (u)) =0
Hrvx,y,z,ued , MFR(J,a, B) 2 BiHom-pre-Jordan 4L,
EH 2.2 % (J,a,pB) & BiHom-pre-Jordan {4, 7£J FiE X
xxy=x-y+a'B(y)ap’(x), Vx,yeJ, (2.4)

W (J,*a,B) 2 BiHom-Jordan fX4{.
WERH: H(2.4) "] H

=

(x)xa(y)=p(r)*a(x)
B(x)-a(y)+B(v)-a(x)=B(r)-a(x)=B(x)-a(y)
0

SHEME, WG
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—
-
e
N
e
=
=
)
SN—
*
N
=
>
*
QI\)
e
=
-
*
ey
QL:J
S

—a(f* (x)*ap(z ))*(szﬂ( ) 3( ))—a
={(ﬂ2(x>~aﬂ( )+ /() } pa’ (z)+{ap’ (u)-ap” (5°

fitlh, (J,*,a, B) & BiHom-Jordan 1A% .
4. BiHom-Jordan XEH O-EHF

‘X 31 & (J,xa,pB)& BiHom-Jordan ¥, (V,p,0,0) N (J,%a,B) MR, a1 LB
T:V — J il 2 T I i 24

T(a)*T(b)= T(p(T(a))b+p(T(;zrlgo(b)))qﬁqf1 (a)), Va,beV, 3.1)
T¢=aT, Tp=pT, (3.2)
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WFR T N (J,*a,B) E5ER(V, p,d,0) HEH—AO-H T
EX 3.2 ¥%(J,*a,p)% BiHom-Jordan fREH. o, W, R 2 J EMERMEAS:, 02 R %
LGS
R(x)*R(y)=R(R(x)*y+R(a" B(y))xap (x)), Vx,y e, (3.3)
Ra=aR, R =R, 34
WFR R A (J,*,a, B) L1 Rota-Baxter 5.
TH 3.3 ﬁ(],*,a,ﬂ)% BiHom-Jordan fC%{, (V,p,¢,(0) RERER, IR T%(J,*,a,ﬂ)iﬁ@'i?%
~(V,p.b.0) HKRMO-FHT, 1V EEX
a-b=p(T(a))b, VYa,beV, 3.5)
W (V,-,¢,¢) & BiHom-pre-Jordan 184§ .
EB: B (7,9, ¢a)7‘j(.1 xa, B) LR o = pp I A (1.6)s (LKL MR abe,d eV, &

x=T(a), y=T(b), z=T(c), u=T(d), LEEIE, WK
(¢° (a)-¢ <)+¢2<b) d9(a))-#0(d)}- 04 (c) +{ o () ( *(a)-¢o(b)
+9 (6)-gp(a))}- ¢¢3<c>+¢2¢2<> oo (a > ( >}+¢¢ (a)
¢¢1{¢ )97 (¢ (b)-do(c))| 4 (9" (a)-d0 ())(¢'0(d)
#(c)-4"0(Fo(d)-¢' (b)+F0(b)-¢'(d))- M'( ¢¢)( )) $0(#0(d)

¢ (
# (a)+¢'0(a)- (d))-#9™ (¢ () dp(c)
= p((B (x)*ap(y))xa’ B(w))og* (c) + p(a’ B () do " (e ()b (B (¥))
) 2

go(c)+p(a’ B (x))dp p( *(1))go” o (B () g (c)- p(a (B (x)*aB(v)))
p(*B(u)# (c)-p(a B(a’B(u)*a (»))) 0 p(B (x))do(c)- p(a”'p
(@B (u)*a’(x)))g0 o (S ( )¢¢(0)

-0,

#0" (c)- 40 {(¢* (a)-d0(b)+ 0" (b) 40 (a))- #°0(d )}+¢¢ (b)-g0™{(¢" (a)
do(c)+9* (c)-dp(a))Fo(d )}+¢ 0" (a)-g0™ {(¢* (b)-d0(c)+ 0 (c)- 40 (b))
Fo(d)}-4(¢ (a)-¢ ( )+ (b)-¢0(a))-(#0(c)-¢ (d ) ( *(a)-go(c)
+¢(¢)-gp(a))-(Fo(b)-¢' (d )) 4(0° (0)-d0(c)+ 9 (c)-dp(b))-(#°0(a)- ¢ (a))

AN >) o(d) s ol (1) p( 8" ()20 )
#o(d)+p(a’ B (x)) b p( *af(z))#0(d)-p(a (B (x)*ap(»)))
p(azﬂ(z))¢3(d)— ( x)*ap z)))p(azﬂ y) ¢3 d)- (a(ﬁ2 (»)

ap(2)) ()0 (d)
-0,
Fiibh, (V.- ¢,¢) 2&—"> BiHom-pre-Jordan 4.

&*
g
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5. &g

A4 T BiHom-Jordan X £ /R F1 O-5H 7 1% X, [F K #F 5 7 BiHom-Jordan X #{5
BiHom-pre-Jordan fUE 2 [A]{155 &, {HAEH % H BiHom-pre-Jordan fAEIFR N, K KIE T Bk — Lt
Fo

SE
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