Advances in Applied Mathematics BZF$i2%3 &, 2023, 12(5), 2468-2479 Hans X
Published Online May 2023 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.125249

HHE =R FIEFWMHHEITRota-BaxterBF

£ 3 R

IR B, 10T K&

ks HiH: 20234F4H28H; FHHEM: 202345 H21H; kA HM: 20234F5431H

B

EXFEMAAL=F EXTIEZNHXT Rota-BaxterH T . BB 744K, HE=RUKTH
HIfte, RESHTAL=ZRNRSINEN, EM/HRAI=RERS MY IA=R LEAREE, DX
#1245 =R EIEFHHIMEXf Rota-Baxter T K52 3, A T HELH B =R LIERAZ R EN _ EMERL =
=R BE, HHTEALI=F L L5 Rota-Baxter L T H XKFTEHE A BARIFT L 2
ZRKITEE, HEMETHNAL=RKERT . WA ES H T A5 =R LGN Rota-Baxter T
K17

>3 4L
414 =%K, MXRota-Baxter®H T, 1EFH, fEBER®™

Relative Rota-Baxter Operator of Non-Zero
Weights on the Jordan Triple

Xinying Shi

School of Mathematics, Liaoning Normal University, Dalian Liaoning

Received: Apr. 28", 2023; accepted: May 21%, 2023; published: May 31%, 2023

Abstract

In this paper, we mainly study the relative Rota-Baxter operators on Jordan triple systems of non-
zero weights. First, we recall the concepts of Jordan algebra, Jordan triple systems, and subsys-
tems, and then the definition of the representation of Jordan triple systems is given. Then, the
concept of Jordan triple systems acting on another Jordan triple system is obtained, as well as the
definition of relative Rota-Baxter operators of nonzero weights on Jordan triple systems. A me-
thod for constructing a new Jordan triple system on the direct sum of Jordan triple systems and
their action spaces is found. Finally, it is shown that by defining new operations related to the rel-
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ative Rota-Baxter operator on a Jordan triple system, a new Jordan triple system can be obtained,
and a new representation of the Jordan triple system is constructed. In addition, a method for
constructing relative Rota-Baxter operators is also presented.
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1. 51§

214 = R0 Ui A& 1949 4E i1 Nathan Jacobson $2 HI[1], @it 29 4T A H A 4 =K.
M2 2 AREE I I R R TWE A HVE TR 78 BT ORI, TE) B, %tdmi%ﬁ%qﬂiﬁéﬁaw’ﬁﬁﬁ
MFLAM =R, AL L)Y = R —FRMERERIE, FH, 2% =R0TDIRAE LR
REGTTE . M TAL=RWETTT, TACEER TIRZER, 15 n, TER2]IHEEFIA TKK ﬁiﬁzﬁ’]
EFRARET T4 = R L FEER; ERITEEMR TASN=RMER, IEWH THREEL Y = R1E
A RARYER, HLAN=Z2LEHSIRE, WAL =R/MEHOEEFEN: EAIHEEMAT
FRIEAN 2 13 B PO dRIR IR0 = RIGAEZR 0 LM A

FHXS Rota-Baxter -1 /& Rota-Baxter H-77E45 & QB EAHXHET, 5§ O-FH AKX, EET&M
Yang-Baxter 7 H . EARE L, AT UR A AT Rota-Baxte B 7t RIS, 1, ZE[5]H A&
F T ZERE BB 1 AR Rota-Baxter 57, #43& 7 e 1100 EEEELS, RIS A B EIIEERAT 5T
FHXS Rota-Baxter 55 H1 - e 55 NRTE . FE[6] P EE 45 172 = &R _EHJAHX) Rota-Baxter -7 LL
K ERAER W, FERIHSE—A ERIAEEXS T 55 NEAT T 2.

2. &R
B LL[7] B I AL, I EAREEMRECEHE <7« IxJI >3, WAL Fo%MT
X-y=Yy-X,
(6)-) x=(20-(y )
vx,yed, WFR(J, ) L 4REL.
SEX 1.2 [8]¥ I NERVEZIA, {}:1IxIxd - I RELEMESE, WnRRE FoI% %
xy.zp={z.y.x} (L.1)
(xydzuvi ={zu{x y v = {{xy.z}u v +{z.{y, xu},v} =0 (1.2)
VX, y,z,u,ved )”\WT(J{ })7'32’35 Ao
B 1.1 [8]# (J,-) ALAEL, 12 I b URBUE
{(xy.z}=(x-y)-z+(z-y)-x=(x-2)-y,

VX, y,zed » U”J(J{})jjéﬁélz/%

FEX L3 [918E (I, {}) REAM=FK, HRIMTZEE, WURHBL{HHHcH, WFKHREJIK
TR
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3. ¥t Rota-Baxter HF
FEX 2.0 B3, }) RAZ =R, VREMEZ, 6,,0,:3xI —End (V) RULIEBST, 7 6,,0, i

2
6;(ab)=6,4(b,a) (2.1)
6,(%.Y)6,(a,b)—6,(ab)b, (% y) -6, ({x v.a},b)+6,(a{y,x,b})=0, (2.2)
0,(xY)0,(a, b)+913(a,b)912(y,x)—613 a,{xy,b},) -0 ({xy.a},,b) =0, (2.3)
6, ({x.a,b},y)-6,(xa)6,(b,y)-6,(b.a)b,(xy)+6;(xb)bs(ay)=0, (2.4)
65 ({x.a,b},y)=6,(xa)0(b,y) -6, (b.a)fs (X y)+65(x.b)6,(a,y)=0. (2.5)

va,b,x,yed , M (6,,605V)HHAIKER.
B21 B (3,{}) AL =R, E BN 0,,,00, 13 x3 > End (3), Hthroy, (X y)2={x,y,2} »
o (X y)z2={x2,y}(¥X,y,2€d), W (o, 04,J) 7 I FIER, FRAEHER.
iE: EERIUERT A (0,005, ) W2 (2.1)-(2.5)2, #1 (0,05, 0) 2 I HIFIR.
SEX 2.2 V(I {onchy ) (Jo fon ) RAEZR, (0,.605.3,) 72 (3 (o), ) R 7
VX, Y, €,,%,Y,,2,€d,, A
912()(113/1)22 EC(‘]Z)
13(X1 Y1)Z eC(JZ)
12(X1’y1){X21y2 } =0
O3 (%, Y1) (%1 Y 22}
wﬁaﬂgﬁwdmhﬂq%¢@giwg¢ﬁmoﬁi
C(J,)={ued, [{uv,w}, =0,{v,u,w}, =0,vv,weJ,}| .
B (3, {0 ) RAM=R, EXI'={1,3,3},
22 (3.4 }) RAB=FR, WRIWHLI <C(I), WHEBRR (0y,0,5,3) 2 ITEA S LI —ME

s HB 2.0 ATEL, PEBERIR (0,005, ) /2 I FRR. BRI < C(I), FTBAVX, X, Xy Xy, X5 €
01, (X% ) % ={X, %, %} €C(J)
013 (X % ) X ={X, X5, %, } €C(J)
1 (X0 X ) (X5 X Xs } = { X0 %, (X, X4, % 1} =0
013 (X0 %0 ) { X X X6 b = X, {X, X4, %} X, =0,
K, 0,042 JEHS ER—MER.

SEX 2.3 (I {0, ) (o), ) BAVAZRS 0,05 2 (30, ) 76 (300 {0}, ) HIOTER, T123, >3,
ARLMET, R T 2

{Tu,Tv,Tw}, =T (012 (Tw, TV)u + 6, (Tu, Tw)v + 6, (Tu,Tv)w+/1{u,v,W}2) ; (2.6)
vuv,wel,, W THRNKTIER 6,0, EI‘JU\(JZ,{~,~,-}2) @J(Jl,{n-;}l) HIRLY A BIAHRS Rota-Baxter 5

T
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AR 2.0 (Ip{onchy ) (I fond, ) RETE RS 0,0, 52 (3, {0}, ) 78 (3,0 ( ), ) LHOFERT. 763, @3,
b SGas -, . M
{x+u,y+v,z+w}, ={X,y, 2}, +0,(2,y)u+0,5(X,2)V+0, (X, y)W+A{u,v,w}, ,

VX, Y,z2€J,u,v,Wel, NU(J1®J2,{-, 4, )E'Q’]él #, %/de(Jl,{',-;}l)%D(Jz,{-w}z)E‘JﬂéE/”\
IE: AR, R, @0, bE LHIE SR = AR B H R LR, llﬂﬁéﬁiﬁ(.]l@Jz,{;-,'}g)%é’ﬂi—iz%,
HFE ), @, EIAIE(LL)-(L.2)RBAL. VX, Y, 2,a,b €3, %, Y,,2,,8,,b, €3, EHHE (L.1)R 7RG
XX Y+ Yo 2+ 2}, — {1+ 25, Y+ Yo X + %},
=0 Y02 + 0 (%0 2) Yo + 05, (2, Y1) %o + 600 (%0 Y1) 2, + A{%,, Y20 2, ), s
LYo X =0 (2 %) Yo = O (% Y1) 2 = O (20 V1) %o = A2, Y2 %o
HF (30 oty ) (90 {or), ) RAAZ R AL O AR, $7E I, © I, (L)AL,
{xl+xz,yl+yz,{zl+22,a1+a\2,bl+b2}g}g—{zl+zz,a1+az,{xl+x2 Yo+ Yo+, }6
—{{x1+x2,y1+y2,21+22}9,a1+a2,b1+b2} +{zl+z2 {1+ Yo X + %8 +8,],,b +b, }g
:{x1+x2,y1+yz,{zl,ai,bl}l+613(zl,bl)az+¢912(bl a)z, +6,(z,8,)b, +1{z,,a,,b }9
_{Zl+ZZ’ai+a2’{xi'y1’bl}1+013(xl'b1)y2 +912(b1’yl)xz+912(xily1)bz+/1{X2'y2'b2}z}9
—{{xl,yl,zl}l+6’13(x1,zl)y2+012(zl,y1)x2+4912(x1,y1)22+/1{x2,y2,22}2,a1+a2,bl+b2}€
+{zl+zz,{yl,xl,a1}1+¢913(yl,a1)x2+¢912(a1,x1)y2+¢912(y1,x1)a2+/1{y2,x2,az}2,b1 +b2}0
=% Yodzoanhh b+ 0a (%0 {zuanb ) Yo + 6, ({2 aub ) V)% + 6, (%, 1) 0 (211 8,
+/1{x2,y2,913(zl,b1)a2} +0,, (% Y1) 60, (B, ai)zz+/1{xz Y26, (by, al)ZZ}
+0, (%, Y1), (21,8)b, +/1{Xz Y2:0,,(2,,8,)b } + 20, (%, ¥1){22,8,,b, §,
+/1{x2,y2, {z,,8,,b,}, } —{zl,al,{x,yl,bl}} - (zl,{xl,yl,bl}l)a2
=0 (X0 Yoobi )02 ) 2, = 6, (20,3 05 (%010) Y, — A{2,,85, 05 (X, 1) v, |,
— 0, (21,8,) 0, (b1, 1) %, — {22"32! lZ(bl’yl)xz} 6, (2,2,) 6, (%, Y1)b,
—Z{zz,az,eu(xl,yl)bz}z—ﬂalz(zl,ai){xz,yz,bz}z—/I{zz,az, {xz,yz,bz}z}2
~{o vzl anh) -0 ({0 voz) )2, -6, (% vz}, a0 )b,
— 60, (b,2,) 05 (%,2,) Y, = {615 (%, 2 )yz’az’bz} — 0, (b)) 0, (21, 1) %,
_/1{012(21 ¥1)%,8,,b }2 0, (b1,a,) 0, (%, ¥1)2, - {elz(xvyl)zwaz'bz}z
=20, (0,3){%.Y5.2,}, = H{A 1% ¥5.2 1,3, 0, |+ {2y %), b
+‘912(b1'{y1'X1’ai}1)22+912(21’{y1nxva1} )b +0(21,) 05 (Y1 2) %,
+2{2,,6,5(¥1,3)%, ,b} +0,5(2,,0,)0,, (8, %) Y, + A{2,,6,, (8, % ).b }
+ 0,5 (2,8 8 (Y1) 3 + 2{ 2,05 (Y1, %) 35,0, |, + 26,5 (2,B){ ¥ X0, B |, + 4{20 (Y5, %2, }, B, |
({ovefzanhl ) ~{za o vl | — {00 oz ab) + {2 (noxal b))
+/12({x2,y2,{22,a2,b2}2}2—{zz,az,{xz,yz,bz}z}z—{{xz,yz,zz}z,az,bz}z

+{22a{y2vxz’a2}2 lbz}z)‘*‘Ain +AY, + Az, + Aa, + Ab, + AA
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A =0, ({zaub}, Vi) =6 (2,8) 8 (b1 i)~ 0 (B8 ) 6y (20, 0) + 635 (21 ) Bia (V1,24 ) 5
A = O (% {z a0y, ) = 01y (202)) 05 (%) = 6 (0118, ) 01 (%2, ) + 6 (21,81) Bz (B0, %)
Ay =0, (X0, Y1) 6 (B1,3)) = 0, ({0, Yaobr}, 20 ) = 05, (B1,2,) 6, (%, Y1) + 64, (b1, {2 % 0}, ) -
Oy (%0 Y1) O (2100) = O (2 10 Y11}, ) = Oia (00 ¥ 2}, By )+ 64 (20) 0 (Wi %,) 5
A =0 (%0 Y1) O (202)) = 05 (2,3)) 0 (X0, 1) = O (X0 Vi 7} 02 ) + 0 (2 { Ve %0080, ) »

A= {Xz Y2165 (2, bl)aZ}z+{X2’y2'912(bl'a1)22} {x2 Y2:0,(21,8,)b } +0, (%, ¥1)12,,8,,0,§,
_{ZZ'az’ 13(X1'b1)y2}2_{ZZ’aZ'HIZ(bl'yl)XZ}Z_{ZZ’aZ’ 0, (%, ¥:) 2} 0 (2.8) 1%, Y,.0,,
—{Hls(xl,zl)yz,az,bz}2 —{le(zl,yl)xz,az,bz}z—{le(xl,yl)zz,az,b } 0, (0,,8,){%,. Y, 2,}, ’
+{22,¢913(y1,a1)x2,b2}2+{zz,912(a1,xl)yz,b2}2+{zz,912(yl,xl)a2,b2} +0,5(2,b,){

(3 (et )o (90 Lo, ) RESE = RAQ )R, H(24) B H A A%, H(25)RBALH A A
T, (225N AgAE, H(2.3) B Ad AE, B2 2RI As . BT 6,0, 7 (3, ()
06 (3,0 (o, ) EHITERD, 08 (%0 Y500 (200) 3, ), =0 0y (Y1, ){2008b, , =05 SAFTS Ag WL
E 3, @, E(L2)RHr. b, (39,@3,.(.},) R—IAB=R,

%321(p&dJ@p{})E%é R 00,0 2 (I o ) 7 (I, ), ) EHOIETT, It
T, > RAETIEH 6,,0, BN A X Rota-Baxter 574 HAUHE Gr(T)={Tu+uluel,} &
(9,@3,.{.}, ) T s

WEM: BT T ), > 3 B, vuvweld,, B 216

{Tu+u,Tv+v,Tw+w}, = {Tu,Tv,Tw}, + 6, (Tu, Tw)V + 6, (Tw, Tv)u + 6, (Tu, Tv)w+ 2 {u,v,w}, ,

=
I

XY, EGr(T) (3, @3, (), ) TR LAY T2 2.6)30, FTBAZE IR OL.
4. tBxt Rota-Baxter B-FHIN
AR AL (3,00 ). (30 {), ) RAEER, RIMET 13, > 3, RKTAEH 6,0, B8 2 (KA
Rota-Baxter 5.7, £ J, b SCHriasi{.,.,-}, , Hrh
{uv,wh =6, (Tw, Tv)u + 6,5 (Tu, Tw)v + 6, (Tu, Tv)w+ A {u,v,w}, ,
vu,v,weJ,, U'JJ(JZ,{-,-,.}T)&%%%’I R, JFHTRMNAH= f%( ooty )@JQ’JéI f%( Ao }1)5@
A
UEW]: AR, fEJ, b XM ARBus 5 -, X =R AR AR, %%iﬁ%(Jz,{-,-,-}T)%*/ﬁ
WM=R, RT3, {0, ) ERIEQLD)~12)RBAL. Vu,,U,,U5,U,Us €3, 5
U,y sy —{ug Uy 0
=0, (Tuy, Tu, Uy + 6,5 (Tuy, Tuz U, + 6, (Tug, Tu, JUg + A{Uy, Uy, Us ),
— 63, (Tuy, Tu, Uy — 65 (Tug, Tuy )u, — 6, (Tug, Tu, Ju, — A{us, U, U, },

T (3}, ) R = RE O, RMFRI, FTAE (3,0 {0, ) EQDRAL
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{ul,uz,{us,uzl,us}T }T —{ug,ud,{ul,uz,uk.,}T }T —{{ul,uz,u,j}T ,u4,u5}T +{u3,{u2,u1,u4}T ,us}T

={ul,u2,6'12(Tu5,Tu4)u3+¢913(Tu3,Tu5)u4+6?12(Tu3,Tu4)u + A{Us, Uy, Us |, }
—{Ug, Uy, B (TU T U, + By (Tuy, Tug YU, + 6 (Tuy, T, U + 4 {Uy, Uy, Us |
—{elz(Tus,Tuz)ul+6’13(Tu1,Tu3)u2+6’12(Tu1,Tu JUs + A{U;, Uy, Ug ) Uy, u5}
+{Us, By (U, Tuy U, + 64 (Tuy T, YUy + 6, (Tu, T, U, + 24Uy, Uy U, U |

=6, (T (6,2 (Tus, Tu, )uy ), Tu, )u1 +6, (Tul,T (6, (Tus,Tu4)u3))u2 +6,, (Tuy, Tu, )6, (Tug, Tu, U,
+ 2{Uy, Uy, 6, (Tug, T, )Us | +6, (T (0, (Tu3,Tu5)u4),TuZ)ul +0, (Tul,T (6, (Tug,Tus)ull))u2
+ 0, (U, TU, ) 6 (Tug, Tug JU, + A{Uy, Uy, 6 (TU;, Tug YU, | + 6, (T (6, (Tu3,Tu4)u&.,),Tuz)ul
+0, (Tul,T (6, (Tua,Tu4)u5))u2 + 6, (T, TU, )6, (Tug, Tu, Us + A{U;,U,,6, (Tu3,Tu4)u5}2
+0, (T(/l{us,u4,u5}2),Tu2)ul+¢913(Tu1,T(ﬂ{u3,u4,u5}2))u2 + A0, (Tuy, Tu, ){u, U, U },
+/1{ul,u2,ﬂ{u3,u4,u5}2}2 -6, (T (6, (TuS,Tuz)ul),Tu4)u3 -0, (Tu3,T (6, (Tus,Tuz)ul))u4
=0y, (Tu3,Tu, )0y, (Tus, Tu, Ju, — A{ug, Uy, 6, (Tu5,Tu2)ul}2 -6, (T (6, (Tul,Tus)uz),Tu4)u3
— O, (TUg, T (633 (Tuy, Tug U, ) Uy =0,y (Tug, Tuy ) O (T, Tug Y, = A{ug, Uy, 64 (Tuy, Tug ), },
=0, (T (0 (Tuy, Tu, s ), Tu, YUy = Gy (Tu, T (6, (Tuy, Tu, g ) Ju, =6, (T, Tu, )6, (Tuy, Tu, )ug
— 2{Ug, Uy, 0, (Tuy, TU, U | -6, (T(A{ul,uz,us}z),Tu4)u3—6’13 (Tu3,T(/1{ul,u2,u5}2))u4
= 26,5 (Tug, Tu ) Uy, Uy, Us f, = A {Ug Uy, A {Uy, U Us | = 6, (TUG, TU, ) 6, (TUg, TU, Uy
~ O (T (61 (Tuy, Tu, )y ), Tl Juy = 64, (T (6, (Tus, Tuy )uy ), Tu, Jus = 2{6, (Tug, Tu, )uy,uy, Us
0, (T, Tu, )4 (Tuy, TUs YU, = By (T (633 (Tuy, Tug U, ), Tug Ju, = 0, (T (635 (Tuy, Tug )y, ), Tu, Jug
= {035 (Tuy, TUg YUy, Uy Us b — 6, (Tug, Tu, )6, (Tuy, Tu, YUy = 0,5 (T (6, (Tuy, Tu, )uy), Tug )u,
—012(T(le(Tul,Tuz)ug),Tud)us—ﬂ{elz(Tul,Tuz)us,UA,us} = 26, (Tug, Tu, ){uy, Uy, s},
—4913(T(}L{ul,uz,u3}2),Tu5)u4—le(T(/l{ul Uy, Us), )Tud)u5 A{A{Uy, Uy, U, U s
+0, (Tu5,T (6, (Tu4,Tu1)u2))u3 +0,,(Tu,, Tug )0, (Tu,, Tu )u, + 6, (Tus,T (6, (Tu4,Tu1)u2))u5
+ A{Us, 0 (T, TUy Uy Us | + 6, (TUs, T (635 (T, Tu, YUy ) ) + 635 (T, Tug ) 0,5 (Tu,, Tu, Uy
+ 0, (TUg T (64 (Tu,, T Uy ) g + A {Us, By (T, Tu, YUy, Us b, + 6, (Tus, T (6, (Tu,, Tuy U, ) ),
+0,5(Tuy, Tug ) 6, (Tu,, Tu, )u, +6, (Tu3,T(912 (Tuz,Tul)uzl))USJrﬂb{ug,él12 (Tuz,Tul)u4,u5}2
+6, (Tus,T(ﬂ{uz,ul,u4}2))u3+ﬂ&la(Tu3,Tu5){u2,ul,u4}2 +6, (Tug,T(/1~{u2,u1,u4}2))u5
+/1{u3,/1{u2,u1,u4}2,u5}2

- /12({u1,u2,{ua,u4,u5}2}2 —{ua,u4,{ul,u2,u5}2}2 —{{ul,uz,u3}2 ,u4,u5}2 +{u3,{u2,u1,u4}2 ,us}z)

+ Bu, + B,u, + Byu, + B,u, + Bu; + 1B,

Hr,
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By = 0y, (T (6, (Tus, Tu, )y ), TU, ) + 0,y (T (645 (Tus, Tus YU, ), Tu, )+ 6, (T (6, (Tus, Tuy )ug ), Tu, )
O (T (A{U5, Uy, U, ), TU, ) = 6 (Tug T, )6, (Tus, T, ) = 6, (T, Tu, )6, (Tug Tu)
+6,5(Tu,, Tug ) 6,5 (Tu,, Tu

+)
B, = i (TU,, T (6, (TUs, Tu, Uy ) )+ Oy (T, T (645 (Tuy, Tug ), ) ) + 63 (T, T (6, (Tus, Tu, )us )
o))

O (Tu, T (A{U5 Uy, Us, )) = 61, (TUs, TU, ) B (T TG ) = 6, (Tug, Tu, ) 6 (Tuy Tug)

+6,5(Tu,, Tug )6, (Tu,, Tul)
6, (Tu,,Tu, )6, (Tu5 Tu ) 0,z (T (6, (Tus, Tu, )y ), Tu, ) =6, (T (05 (Tuy, Tug ), ), Tu, )
) ( ( U, U,,u })Tu4) 6, (Tug,Tu, )6, (Tu,, Tu, )

+0, (Tu5 6,5(Tu,, Tu4)u1))+¢912 (TuS,T(é?12 (Tuz,Tul)u4))

)
—912( (6, (Tuy, Tuy) u,
+6, (Tu5 o (Tu,, T, uz)

(6
+6’12(Tu5 ( Uy, Uy, Uy ) ) )

)

B, = 0,y (TU,, TU, ) O3 (TUy, Tug ) — B35 (Tu, T (6, (TUs, Tu, )y )) = O35 (T, T (635 (Tuy, Tug ), )
05 (Tus, T (6, (Tuy, T, )us ) ) - 6 (Tu3 (A{up.up,u5}, ))—913 (T (6 (Tug, Tu, ), ), Tug)
04 (T (6 (Tuy, Tug ), ), Tug ) = 04y (T (8, (Tu;, Tu, ), Tug ) - 913(T(ﬂ,{u1,u2,u3}2),Tu5) ’
+06,5(Tus, Tug )6, (Tu, ,Tul)

6y, (Tu;,Tu, )6, (Tuy, Tu, ) — 6, (Tuy, Tu, ) 6, (Tu,, Tu ) 6, (T(e12 (Tus,Tu, )y, ), Tu4)

—912( (6 (Tuy,Tug U, ), Tu, ) = 64, (T (6 (T, Tu, )y ) Tuy ) = 6, (T ({0505}, ), Tu, )
+ 6, (Tug, T (6, (Tug, Tuy)u, )+ 6, (Tus, T (645 (Tu,, Tu, ) ))+t912 (Tus, T (6, (Tu,, Tuy )u, ))
(+

+0, (Tu3 {u,,uy,u, } ))

2

By = {Uy, Uy, 6, (TUs, TU, JUs |, +{Uy Uy, G (TU, TU YU, )+ {0y, Uy, 6, (Tug, TU, U }
u u

+ 0, (U, TU, ) {Ug, Uy, Ug }, = {Ug, Uy, B,y (TUg, TU, YU | = {Ug, Uy, 65 (Tuy, Tug U,

2

—{u3,U,, 6, (Tuy, Tuy s b =63, (Tug, Tu, ) {uy, Uy, Us

2 2

} )}

- b
—{6,5(Tu,, Tug )y, u,, 5}2 {6, (Tu,, Tu, )ug,u,, s }
+{U3,6,, (Tu,, Tu; Uy, Us | )
+4913(Tu3,Tu5){u2,u1,u4}2

2

— 0, (Tus, Tu, ){uy, Uy, U, ,

2

J
6,, (Tu,,Tu, )u,, u,, 5}
.
J

, +H{Uss 05 (TU, T, YUy, Ug b +{Us, 60, (Tu,, Tu, YUy, U}

(3,0 {n ), ) A= R AL, H1(2.4) BRI B %, H(2.5)R B0 B, A%, H(2.2)
SR By AR, HI(2.3): B BoNE, B2 2)RBOLA Bs NE, BT 0,0, 2 (3, {0, ) 1F
(35 {et, ) LOPERT, 8CH {uy,0,,0,, (Tug, Tu, U}, =0 6, (Tuy,Tu, ){ug Uy U}, =0, Z8BITHI Be %
W (3, {0y ) Q2SO 25 (3, {0, ) LS =R,

TUE T M (35, {0}, ) B (30 {onc),) WIS . I TERMEWUR T 13, > 3, RITHEH 6,6, BN 2 1)
HHX} Rota-Baxter 5.7, FrLA,

T ({u,v,w}T ) =T (6?12 (TW, TV)U + 6,5 (Tu, Tw)v + 6y, (Tu, Tv)w+ A{u,v,w}, ) ={Tu,Tv,Tw}, ,
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vuvwed, s B, TR (I, ) B30 {0n ), ) AREIRS .

B 3.2 (35, {0, ). (Jo o), ) R =R, SRHEBETT 1, - 3, R TR 6,6, BN 2 IR
Rota-Baxter 57, & SCUZMEW L M, 1, xJ, > End (J,), HHh

Ly (u,v)x={Tu,Tv,x}, =T (65 (Tu, X)v+ 6, (X, Tv)u) ,
My (u,v)x = {Tu,x,Tv}, =T (6, (Tv,x)u+ 6, (Tu,x)v) .
xedpuved,, M(L M) 52 ({0 ) s,
IE: 2R, L M RS, vu,u,,ug,u, ed, xed s HHE QLR AILAE
(M (uy,uy) = My (ug,uy)) x
={Tuy, %, Tu, }, =T (6, (Tuy, X)Uy + 6, (Tuy, X)U, ) = {Tuy, X, Tuy +T(¢912(Tul,x)u2+912(Tu2,x)u1)’
BT (3 () RO =R, #(2.1)RE0T
TR (2.2): W E v 15
(LT (ug,uy) Ly (ug,u,) = Ly (ug,u, ) Ly (ul,uz)—LT({ul,uz,ua}T,u4)+ L, (us,{uz,ul,u4}T))x
= Ly (U, Uy ) {Tug, Tuy, X}, — Ly (Uy, U, ) T O (X, Tug Uy — Ly (Uy, Uy ) T 6 (Tug, X) U,
— Ly (g, ) {Tug, Tuy, X, + Ly (Ug,u, ) T, (X,Tu, Uy + Ly (Ug,u, ) T 65 (Tuy, X) U,
—{{Tuy Ty, Tug b Tug X +T 6, (X Tug )y, U sy +T 6 ({Tuy, Tu, Tug )y
+{Tug, {Tuy Tuy T, X =T 6, (% {Tu,, Tuy, Tu b, Jug =T 6 (Tug, X) {u Uy, )
= {Tuy, Tu,, {Tug, Tug, X, | =T 6 ({Tus, Tug, X}, Tu, Juy =T 6 (Tuy, {Tug, Tuy X}, U,
—{Tu,,Tu,, T, (x,Tu, u3} +T 0, (T, (X, TU, )Ug, Tu, Uy +T 0,5 (Tuy, T 6, (%,Tu, ug ),
—{Tuy, U, T 6,5 (Tug, X) Uy § +T 6, (TG (Tuy, X) Uy TU, YUy +T 65 (Tuy, T, (Tug, XU, U,
{Tu3,Tu4, Tu,, Tu,, }1}1+T612( Tu,, Tu,, X}, ,Tu4)u3+T¢913(Tus,{Tul,Tuz,x}l)u4
+{Tug, Tu, T, (X Tu, )uy | =T 6, (TO, (X, T, )uy, Tu, Jus =T 6, (Tug, T6,, (X,Tu, )y, Ju,
+{Tus, Tu,, T, (Tuy, X uz}l T 6,y (T 0,5 (Tuy, X) Uy, TU, YUy =T 6 (Tug, T 5 (Tuy, X)u, U,
—{{Tul,Tuz,Tug}l,Tu4,x} +T913({Tul,Tu2,Tu b )u +T6,(x,Tu, )6, (Tuy, Tu, )y,
+T 60, (X, Tu, )0y, (Tuy, Tu, Uy +T 6, (X,TU, ) Oy (Tuy, Tz YU, + AT 6, (X, Tu, ){Uy, Uy, Us },
+{Tug {Tuy Tuy T o X =T (% {Tuy Tuy Tu, g =T 6 (Tug, X) 6, (Tu, Tuy U,
—T 6,5 (Tus, X) B, (Tu,, Tuy Ju, =T 6,5 (Tuz, X) Oy (Tuy, Tu, YUy — AT G5 (Tug, X){u,, Up,U, |,
:({Tul,Tuz,{Tug,Tu4,x}l}1—{Tu3,Tu4,{Tu1,Tu2,x}1}1—{{Tul,Tuz,Tu3}1,Tu4,x}1

{Tug (T, Tu, Tuy X)) =T (€ + ity + Gyl + Cygtly + ACs5)

Cuy =6, ({Tus, Tuy, X}, Tu, ) = 6, (Tug, Tu, ) 0y, (X, Tu, ) = 6, (X, T, )6, (Tug, Tu, ) + 0y (T, X) 645 (Tu,, Tu, )
Cyp = Ohs(Tuy, {Tug, Tu,, X}, ) = 6, (Tug, TU, ) Gy (Tuy, X) = 6, (X,Tu, ) By (T, Tug )+ 65 (Tus, X) 6, (Tu,, Ty, ) »

Cus = 0ry (Tuy, TU, ) Gy (X,TU, ) = 6 ({TU TU, X}, TU, )= 0y, (X, TU, ) 6y, (TUy, TU, ) + 6, (X, {Tu,, Tuy Tug}, ) »
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Cuo = 0, (TUy, TU, ) Oy (Tug, X) = Oy (Tus, {Tuy, Ty, X}, ) = 6 ({Tuy, Ty, Tug ), X) + 65 (Tug, ) 6, (Tu,, Tuy) »

Cis ={U;,Uy. 6, (x,Tu4)u3}2 +{Uy,U,, 0, (Tu_,‘,x)}2 —{us,u,,6, (x,Tuz)ul}2 —{us,u,, 6,4 (Tul,x)}2
=0, (X%, Tuy ){Uy, Uy, Ug ) + 615 (Tuz, X) {Uy, Uy, U,

Elﬂ?(\ll,{-,-;}l)x%é’ﬂi—’lz/%, #(1.2)3UBkor, H1(2.4): RSk Cuy A, H(2.5)3 LA Ciy NE,
(2.2 BRI Cos N, H(23)FMLE Cru 9FS T 6,60, 2 (30, {0 o) 1 (95, { o}, ) LITERT, i
A {U Uy, G, (X Tug)ug} =05 6, (X T, ) {uy, U, Us g, =05 KUFTHI Cos HE, #(2.2)3WRAL.

THHE@2.3) v 14

(LT (uy, Uy, )M (U, Uy )+ My (Ug,u, ) Ly (uz,ul)—MT(u3,{ul,u2,u4}T)—MT({ul,uz,u3}T,u4))x
= Ly (ug, Uy ) {Tug, X, Tu, }, — Ly (Uy, U, ) T 6, (Tuy, X)Ug — Ly (Ug,U,) T8, (Tug, X)u,
+ My (Ug,u, ) {Tu,, Tuy, X}, = My (U, U, ) T 6y (Tuy, X)Uy = My (Ug, U, ) T 6, (X, Tuy U,
—{Tus,x,{Tul,Tuz,Tu4}l}l+T6?12(Tu3,x){u1,u2, + +T0,({Tu, Tu,, Tu, |}, )3

’

—{{Tul,Tuz,Tu3}l,x,Tu4}l+T6'12 (Tug X){uy, Uy, U} +T 6, ({Tuy, Tu,, Tug} X,
={Tul,Tuz,{Tua,x,Tu4}1}1—T¢913(Tul,{Tu3,xTu4 ) T'912(
—{Tu,, Tu,, T6,, (T, X)us | +T 6, (Tu,, T6, (Tu,, u3)u2+T012(T:912(Tu4, )us, Tu, u,
Tuy, TU, TG, (Tug, X)U, } +T 6 (Tuy, T 6, (Tug, XU, JU, +T 6, (T 6, (Tug, X)u,, Tu, Ju,

Tug, X, Tu )

Uy —T 6, (Tug, {Tu,, Tuy, X}, Ju,

1

{ X)
-1 )
+{Tua {Tu, Tuy X, Tu, | =T 6, (Tu,, {Tu,, Tug, ), )ug

—{Tug, T, (Tuy, X)uy, Tu, | +T 6, (Tuy, T (Tuy, X)uy Uy +T 6y, (Tug, T4 (Tu,, X)uy u,
- )
Jus

Tus, T 6, (X, TU Uy, TU, § +T 6, (Tuy, T, (X,Tuy U, Jug + T8, (Tuy, T, (x,Tu, U, Ju,
—{Tug X, {Tuy, Tu, Tu |+ T 6, ({Tuy Tuy, Tu, b Xy +T 6, (Tug, X) 6, (Tuy, Tu, )y
+T 6, (Tug, X) 6y, (Tuy, Tuy U, +T 6, (Tug, X) 0,5 (Tuy, Tu, U, + AT 6, (Tug, X){Uy, Uy, U, },
— Uy Ty, Tug b 6 Tug | +T 6, ({Tuy, Tup Tug XU, +T 6, (Tuy, X) 6 (Tug, Tu, Uy
+T6, (Tu,, x) 6y, (Tuy, Tu, )uy, +T6, (Tu,, X) G (Tuy, Tuy )u, + AT
=({Tul,Tuz,{Tus,x,Tu4}l}l—{Tu3,x,{Tul,Tu2,Tu4}l}l—{{Tul,Tuz,Tu3}1,x,Tu4}l
+{Tus, {Tu,, Tuy, X}, ,Tu4}1) —T(Cyuy +Cyoll, +Coally +Coyll, + AC,;)
Hrp,
Cor = O, ({TUg X, T}, TU, )+ 6,5 (TU, TU, ) 6y (TU,, X) = 6, (TU, X) 6, (TU, TU, ) = 6, (Tuy, X) 6y, (Tus, Tu, ) »
Cyy = Oy (Tup, {Tug, X, Tu, }, ) + 6,5 (Tug, Tu, ) 6, (X, Tuy ) = 6, (T, X) 645 (Tuy, Tu, ) = 6, (Tu, X) 05 (Tuy, Tuy )
Cys = O, (TU, TU, ) 6, (Tuy, X) + 6y, (Tu,, {Tu, Tuy, X}, )= 60, ( Tul,Tuz,Tu} X) =6, (Tu,, X) 0, (Tuy, Tu, ) »
Cyq =0, (U, TU, ) By (TUg, X) + Opy (T, {TU, Ty, X}, ) = 64, (TUg, X) 6, (Tuy, T, ) — 6, ({Tuy, T, Tug by X) »
Cps ={Uy, Uy, 0, (Tu,, X)u } +{Uy,U,,6,, (Tug, X)u } 0., (Tuy, X){u;,u,, U},
+{u3,913(Tu2,x)u1,u4}1+{u3,912(x,Tul)u2,u4}1—le(Tu3,x){ul,u2,u4}2’

EE?(JD{-,-;}l)zEéZ’\J%E%, H(1.2):Ukor, H(QR.4)NMSLA Coy NFE, HI(2.5): AL Cp AE,
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1 (2.2) AL Cos AE, HI(2.2)AMALHN Coy N E, BT Glz,elgm( Lo, )E( Lo, )LE’WEﬂﬂ [i1
A7 {Us, 05 (X, TU, Uy, U |, =05 6, (X,TU, ){Uy Uy U}, =0, FSAUATHT Cos E, H0(2.3) 20k
THE(2.4) e v 15
(LT({ul,uz,us} u4)—L (uy,u, ) Ly (ug,u, ) — Ly (ug,uy ) Ly (ug,u, ) + My (ug,u )MT(uz,u4))x
:{{Tul,Tuz,Tu3 Tu,, }1 -Té, (Tul,Tuz,Tu3} ) o =T 0, (X Tuy ) {uy, Uy, Ug )
=Ly (uy Uy ) {Tug, Tug, X, + Ly (U, Uy ) T 65 (Tug, XUy + Ly (Uy,Uy ) T 6, (X, Tu, Uy
=Ly (Ug, Uy ){Tuy, Tug, X}, + Ly (Ug, Uy ) T (Tuy, X)U, + Ly (Ug, U, ) TO, (X, Tu, )y,
+ My (U, Ug ) {Tuy, X, Tu, b, = My (Ug,U5) T 6, (Tuy, X) U, — My (Ug,U3) T 6y, (Tu,, X)u,
{{Tu,, Tu,, Tug ), Tu,, x}1 ~T 0, ({Tu, U, Tug |, XU, =T 6, (X,Tu, )6, (Tus, Tu, U,
—T6, (X Tuy )6, (Tu, Tu, )u; =T 8, (X, Tu, )0 (Tuy, Tug )u, — AT 6, (x,Tu4){u1,u2,u3}2
—{Tuy, Tuy, {Tug Ty, X3, |+ T 6 (Tuy, {Tug, Tug, X, ), +T 6, ({Tus, Tug, X}, Tu, Ju,
+{Tuy, T, T (Tug, X) U, | =T g (Tuy, T (Tug, X)U, U, =T 6,y (T 6 (Tug, X)u,, TU, U,
+{Tu,,Tu,, T4, xTu4)u3} =T 0,5 (Tuy, T 6, (%, Tu, Jug U, =T 6, (T 6, (X, Tu, )us, Tu, Ju,

{

{ )

—{Tua, Tu, T, Tug, X, |+ T 6 (Tug, {Tu, Tuy, X3, ), +T6, ({Tu,, Tug, X}, Ty, Jug
+{TUy, TU, TG (Tuy, X)U, |, =T 65 (TUs, TG (Tuy, XU, YU, =T 6, (T 65 (Tuy, X) Uy, TU, Jug
+{Tuy, TU, TG, (T, Uy |, =T 6 (Tug, T, (X, Tu, Juy Ju, =T 6, (TE, (X, Tu, Uy, Tu, Ju,

{

-

-

+1Tuy, {Tu,, X, Tu, } Tu3} T@lz(Tu3, Tu,, %, Tu, ! Ju T912(Tu1, {Tu,. x,Tu, }, )

1
Tu, T6,, (Tu,, X uz,Tu3} +T 60,y (Tug, T O, (Tuy, X)U, Uy +T 6, (Tuy, 6, (Tu,, X) U, ug
Tu, T8, (Tu,, X u4,Tu3}l+T¢912 (Tug, T 6, (Tuy, X)u, Uy +T 6, (Tuy, 6, (Tuy, X)u, ug

{ Tu,, Tu,, Tu,}, , Tuy, x}1 - {Tul,Tuz,{Tug,Tu4, x}l}l —{Tus,Tuz,{Tul,Tu4, x}l}1

)
1)
)
)

+ {Tul, {Tuy, X, Ty, §, ,Tu3}1 —T(Csu; +Cqpu, +Cayly + Cuu, + ACy;)
oy,
Ca1 =0 (X, TU, ) 6y, (TU, TU, ) = By, ({Tus, Tuy, X}, TU, ) = 6y, (Tus, Tu, ) 0y, (X, TU, ) + 6, (Tug, {Tu,, X, Tu, ) »
Cap = O, (X, ) Oy (T, Tug ) = Oy (Tt {Tuy, Ty, X}, ) = Oy (T, {TU T, X}, ) + 6 (TU TU ) 6, (Tuy, X)
Cas =0 (X, T, )0, (T, Tu, ) = By, (Tuy, Tu, ) By, (X, Tu, ) = 6y, ({Tuy, Tuy, X}, T, )+ 6y, (Tuy, {Tu,, X, Tu, ) -
Cay =04 ({TUy, Ty, Ty}, X) = 6, (T, T, ) By (Tug, X) = B, (Tus, TU, ) Oy (TUy, X) + Gy (Tuy, TUg ) 0y, (T, X)

Cag = 0 (X, TU ) {Uy, Uy, U}, = Uy, Uy, By (TUg, XU, |, = U4 Up, 6 (X, TU g = {Us, Uy, B (Tuy, XU, |
—{ug, Uy, 60, (X TU, Uy | +{Uy, 6, (Tuy, X) Uy, Ug b +{Uy, 6,5 (TU, X) U, Us

’

BT (I {0, ) RAB=FR, (L2, H1Q22)RBOIH Co A%, H1(2.3)MLHI Co HE,
tH(2.2) 3K Cos NS HI(2.5) B Cou AE BT 05,0, 72 (3, {0, ) T (35 (e}, ) LIOTEAD,
A {U Uy, O (TUg, X)U, =0 6, (T, ) {Uy, U Ug ), =05 SKIUFTRI Cos HE, #(2.4)5WRAL

R AV WIS
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(MT({ul,uz,us}T,u4)—LT(u1,u2)M (us,uy)— Ly (ug,u, )My (ug,u, ) + My (ul,us)LT(uz,u4))x
= {Tuy, Tu, Tug X Tu | =T 6, (Tug X){uy, Uy Us by =T 6, ({Tuy, Tu,, Tug ), x)
=Ly (uy,up ) {Tug, %, Tu, f, + Ly (U, U, )T 6, (Tuy, X)Ug + Ly (Uy, U, ) T 6, (Tug, X)u,
=Ly (Ug, U ){Tug, X, Tu, f, + Ly (U, Uy ) T 6y, (Tuy, XUy + Ly (Ug,U,) T, (Tug, X)
+ My (U, U5){Tu,, Tu,, X}, = My (Uy, Uy ) T 65 (Tuy, X) Uy — My (U, U ) T 6, (X, Tu, U,
= {{Tul,Tuz,Tu3}1,x,Tu4}1 =T, ({Tuy, Tu,, Ty}, X)u, =T 6, (Tu,, X) 6, (T, Tu, Uy
-T6,(Tu,,x)6,(Tu,Tu, )u3—THlZ(Tu4,x)913(Tu1,Tu3)u2—/1T912(Tu4,x){u1,u2,u3}2
Tu;, Tu, {Tug, 6 Tu, b b +T 6 (Tuy {Tug, 6 Tu, ) Ju, +T6, ({Tug, x,Tu, ), Tu, Juy
Ju } ~T6,(Tuy, T, (Tu,.X)
+{Tu,, Tu,, T4, (Tuy, X)u } ~T6,5(Tu, T6,, (Tug, X)
h

Uy
L,
L, u,

+{Tu,, Tu,, T4, (Tu,, Ug )U, =T 6, (TO, (Tu,, X)ug, Tu, U,
Uy JU, =T 6, (T 6, (Tug, X)u,, Tu, Ju,

Tu,, Tu,, {Tuy, X, Tu }+T6?13(Tu3 {Tu, x,Tu, } 1)u2+T6’12(Tu X, Tu } ,Tuz)u3
U, =T 6, (T 6, (Tu,, X)uy,Tu, U,

)

Ju, =T 6, (T, (T, X)u,, Tu, u,
TU, {TU, U, X, T | =T 6, (T, {TU,, Ty XY, U, ) =T (Tug, {Tu,, Tuy, XJ, U,
Tuy, T (T, X) Uy Tugp +T 6, (Tug, T 6 (Tuy, X)uy )y +T 6, (Tuy, TG (Tu,, X)u, U
Uy, T 6L, (X, TU, Uy, TUy | +T 6, (TU, X) T 6, (X,Tu, Ul +T 6, (Tuy, T6, (X, Tu, U, u,

+{Tu,,Tu,, T8, (Tu, x)u } ~T 6, (Tus, T, (Tuy, X)u,

-{
{
{
~{Tu
+{Tug, Tu, 6, (Tug, X)U |, =T 6 (Tuy, T6, (Tu,, X)u,
{
+
-
-

={ Tuy, Tuy, Tu, §, x,Tu4}1 - {Tul,Tuz,{Tus, x,Tu4}l}1 —{TuS,Tuz,{Tul, x,Tu4}1}l
+ {Tul,{Tuz,Tu4, X}, ,Tu3} —T(Cyuy +Cyou, +Chaly +Chuu, +AC,5)
H,
Cur = 0y (T, X) 6, (T, TU, ) = Gy, ({TUs, X TU, }, TU, ) = 6, (TUg, T, ) 6y, (Tuy, X) + 6, (Tug, {Tu, Tuy, X3, ) »
Cp =6, (g X) Org (TUy, Tug ) = Oy (Tuy, Ty, X, T, ) = Gy (Tua (T, X TU ) + 6, (TU, TU ) 6, (X,TU, ) »
Cus =0 (T, X) Oy, (Tuy, Tu, ) = 6y, (Tuy, Tu, ) 6y, (Tug, X) = 6, ({Tu X, Tu, , Tu, )+ 6y, (Tuy, {Tu, Tug, X, ) »
Cus = O ({Tuy, Tu, Tug by, X) = 6, (TU,, TU, ) 6y, (Tus, X) = 6, (T, Tu, ) Oy, (Tu, X) + Oy (T, Ty ) 64 (T, X)
Cas = Oy (T, X){Uy, Uy Ug b, = { Uy, Uy, 6, (TU, X)Us ) —{Uy, Uy, 6, (TUs, X)U, | —{Us Uy, 6, (Tu,, X) U,
—{Ug, Uy, 6, (Tuy, X) U, |, +{Uy, 6, (X,TU, Uy, Ug b +{Uy, 6y (TU, X) U, Us ’

Elajf(Jl,{~,.,~}1)xE-1:Z’\Ji—’|E/%, 15(1.2)5 oz, H(2.2)=Usarsn Cuy A, H(2.3): ML A Cop NE,
H(2.2) 3L H Cas NS B2 A) R Cas A% BT 0,0, /2 (3, {0}, ) 7 (3, (), ) LIOTER,
ﬁ‘912(TuzuX){UPUZ'us}Z:0’ {u1vuz-€12(TU4lX)u3}2:0’ FAUTTHI Cps N, H0(2.5)FUBRAL .

gl (LMy 0p) R (3,00, ) 3R,

5. 8%} Rota-Baxter EFIHE

BAESL (3.{,}) RAUZR, (04,005, 3) 2 (3.{ ) FIFEBERIR, 3,2 3 7 R EW L I = {0},
I'NI,={0}, {30,353} ={0}, {35,3,3,}={0} o W HZI, Mk, I=HSI,, PRITEI, L1
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P(X)=XpX€J,X €y

M P2 RTAEA 0,0, FIBCA A FIFHX) Rota-Baxter 5.1

s T (03,00, 9) (3,0} ) MOREBEZR, MBI 2.2 51, 0,000 J2 (3, {o-}) 76 1 5 EHOFER,

VX, y,zed, 18X Y,z fEH P RGN X, Yo, 2o »

{Px, Py, Pz} - P(alz(Pz, Py)x+ 0y (Px,Pz)y + o0y, (PX,Py)z+ A{X, y,z})

:{Xo:ywzo}_P(O'lz(zmyo)x+°'13(xo-zo)y+o'12(xovyo)z"'/l{xxy,Z}) )
=0

FrLL, P @R THEH 0,, 00, BN A HIAHXT Rota-Baxter 51
#1510 ¥ (3,) RS nny,n, 2 D 041, J Sl
n-n=n,n,-n,=0,n,-ny=0,n,-n, =n,-n, =ng,n-ny=n;-n, =0,n,-ng=n,-n, =0,
Higl 1.1 50, f£J b a5
{xy,z}=(x-y)-z+(y-2)-x—(x-2)-y,
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