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S 4 Lie-Yamaguti Yang-Baxter J7#2H1 Lie-Yamaguti XfCEL

For ad@Id+1d@ad FI—A 1 B HEE. 3552 1, Lie fRECF UL ML Yang-Baxter J7 A2 (IR AT LA H ]
B (B W3CHR [1]). B, double HiE 24, 1 g @ ¢* B —4> Lie AUHESMER I Fair — M F
IR PR A A T 5

5 Lie XUREUIETE AL, 3-Lie RURKCM SAFEAHRLIK 3 AR (RAHS LS4, 55T 3-Lie XUAREL
Al n-Lie XUCELFE S, 712 WOCHR [3,5,6]. Bai %5 P Wi 7 S 1744, SR, £ A°g ERREAELE 3-Lie
PRI M ANTERE. RIIL, Bai 55 B W90 1 R I E 25 A double FIIEAEA 3-Lie XUREIAI 2 1E 2%
fF. HITAE 3-Lie A3 E, MANFRIRITREAR LI — AR, BTEA 3-Lie XURE EAAEAE A BERAF. 28
M7, Xt F45 521 3-Lie /8 (g,[-,-, ), (@*g;ad @ Id®@1d). (@°g;1d ® ad @ Id) Fl (®3g;1d ® Id ® ad) 1/
SRIE 3-Lie IRHL (g,[,-,]) LRI, Bk, M5 N T 3-Lie ACH b=y H8 FHGE 5% A4 1 D HOOURE I A
A, AN, A1 LT 3-Lie AREUH) Manin = JuZLFULEXS, MfT5I N T double 3-Lie XACEH]
M. SR, VEN 3-Lie XUREMIAHAMES&AF, RESAEESRATA double #i&E I ANVEEAT, JF H. 3-Lie 404K
1 r-HEPEANRELS H double #43E. J52K, Hou %5 31 KRB, r 45 FEAE RN —MEERR AT Rota-Baxter 5T,
TRAZE A twilled 3-Lie 3L, 1M twilled 3-Lie fREANEAT T 3-Lie ARKIULECK. TR T r-J5
FEANREZT H double #4id 3-Lie XK S 44 (1 I 1A

WAESR, T 7E AR A @ SURBER S, VP2 AEEAEH T35 7). 40, Tang A1 Sheng 24
FIF —¥X Leibniz fRECRITFT Leibniz SUCEL, HA K Leibniz X%/ Leibniz fS# ) Manin =JG
4. Leibniz XU AR A MESEAF 112 double #itk. BEAF, Hom-Lie ABURI XK 16 K HAH R 22 4
Yang-Baxter 77 2 BV E SCHik [28] WAL, BlL, Bai %5 24 & Lang fi1 Sheng'"! i 71 T Rota-Baxter Lie
BAREUFT endo Lie BARHEL. Chen %5 12 F “X4E57 WTEMIFL T Lie 2-XUREL, FHIEH T (™4%) Lie
2-XAEE Lie XUREAZ AR —— X ML), pedbh, AATEESCHER [11] FRER] 7 BRI (#)) Poisson
Lie 2-#F A1 (1)) Lie 2-XUREIISEANME. J5 K, SCHR [12] LR 2 Lie XUREUE E, BITER] T
Lie 2-XREME Lie XUREMAZ AR SN (2 W SCHR [16]). B EZ R, Tang 55 123 7EHF AL Lie
RECEAHXS Rota-Baxter 57 (MR O-5H1) HI_LRIFFITEAR;, 50 1 SROFRIZ M -6 12K
PEFAS Je Fxt R _E = Lie BUEL. Takahashi(?? FIH Lie-Yamaguti fRE IR R/ T quandles
ia:iof 8

Lie —AA#ak)~ X Lie = & Lie fREA Lie = RMIHE, i Yamaguti®® 5]\, ZJ&, SCHik [26,27]
7 20 D 50 FANE 60 FAL T ZN RS S, @ 7 EREER. BE) 21 a2,
Kinyon 1 Weinstein 151 ZEH#F 5T Courant AREIEET 1 V0K v 4 A Lie-Yamaguti {00, Lie-Yamaguti
BRI 5L T SE 1) 1290, B, Benito 55 B 70 T Lie-Yamaguti fCEUA Gy B Lie AREHH
K 2 J5, AbATTor BIFESCRR (7] A [9,10] HFBFFL T IERSRIAN AT 21 Lie-Yamaguti 84X, Sheng % 21
B EVET Lie-Yamaguti fUEHIZANEAL T . BRI 54, J5RAESCHR [20) 351N T Lie-Yamaguti
_AEXT Rota-Baxter T ATl Lie-Yamaguti A IME .

T XA Lie-Yamaguti fQE HE 2%, —/ME B AL ZLE Lie-Yamaguti /08 R E—
BRI, % Lie SAREA 3-Lie XKL B K, A LFHEH Lie-Yamaguti EL (g, [ ], [, ]) E
FIXR LR 5 A — S RIS (6,w), H 6:g - @29 Fl w: g - @3, FHHHE L FAHEMAME
Z—

o ST RAET 6 M w HE Ay ERT oM =uE ST, |

([z,y]) = [0(), y] + [, 6(y)],
w([z,y,2]) = [w(@),y, 2] + [z, w(y), 2] + [z, 9, w(2)],  Va,y,2 €g;
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o MIBESFA: RIS 6 Ml w & g ERT A KERRI I,

e double MJi%: £ g @ g* FAFTE—A Lie-Yamaguti fCEZE M HAr A — N XTRRAT . JEBAL XLk
PR

BT 2 Har~1k, BB EIMCE Acg LI BN EIER Lie-Yamaguti fREEER), BUEASCAEE
HF 7% BT Lie-Yamaguti A3 g LRI ZORPTKRERLIERE g ERZEOR, BILES 3 4
H 2 R 3-Lie XUREBUH AT 1R P BE 26 AFE N Lie-Yamaguti XURE AR —. HFEE
(®%g;Id®ad, Id®R) - (®%g; ad®1d, R®1d)+ (@3%g;ad®1d®1d, ReId®Id). (@3g; Id®ad®1d, d®R®1d)
Al (@ ld@Id®ad, Id®Id® R) f& Lie-Yamaguti {03 g LAIFRR, Hd (g;ad, R) & g MIFEBER R,
D] G P 2% A2 5 n

o 01 RKTER (@g;ld®ad, Id@ R) HI—4 1 BriAlHE;

o 0y ERTEIR (@2g;ad @ Id, R @ 1d) [J—A 1 B BE;

ow ERTHER (@PgadldeId,ReId®Id) f—4 1 Hr #5E;

o wy BARTHER (@ ldwad ®1d,Id ® R @ 1d) HJ—4> 1 B F8E;

ows BXRTHER (@Pg;ldeld®ad, ldoId® R) FI—/ 1 B A%,

H § =61 +00 Ml w = wi +wr+ws & g LRIRTES. bab, ACE LT 48 Lie-Yamaguti Yang-Baxter
Ji e, (HIRA RE S R P RE 25 1F. SR, FRATEIMA M Yang-Baxter 77 RIS 5T RIALMEERRT
FHXT Rota-Baxter S-F /& ——X NI #eAb, ASORSCER [1,19] i — L8452 4E) ] Lie-Yamaguti 4%
% L.

% 4 77 Lie XKL double #itk, 1R HAAMFE EH double H1&E1EN Lie-Yamaguti XU EL I AH
YA AL, 5N Lie-Yamaguti fSEUH Manin = o2 FUCECXS BI#ES, 3£ HAERH T Lie-Yamaguti
REH) Manin =J64. VLECXT AT double Lie-Yamaguti SUREIX =& BIZEMPE. [F] 3-Lie XUREUH K
KL, S rSERETCTEZA H double Lie-Yamaguti SUREL, F H J5 3 188 2544 F1 double #Ji&E1E A Lie-
Yamaguti XUREI A AV KA AR EN . Fk b, REAEERIEZ double H3& 1) —NMRFIATE T,
XL ERAETE 3-Lie REELH Lie-Yamaguti RECXFEA =Jcis HAREON R b, EMER 7T
7] Lie A8 1) — el HAMRKHIZ 5.

BRJGVE RS, A57H Lie-Yamaguti ARH0E HMES: 22 18] 19 5¢ 5 U T B3R e I H oK

Manin =J 64

|

FHX} Rota-Baxter BT — r-J5[% /> [l A HE 54 <—— double #Ji&

|

NGO

VERF| Lie-Yamaguti fCEUE Lie fREA Lie = RAVAETF MLHE, RIEA SR IZEIRTE Lie =R 1
NN A

WBEE5RE " g Vi —NMEZH. HTHAMN n-KET =02 @z, € @"g (n > 2) LK
I<i<j<n, BXHBETFNoy(T) =210 @2, @ Qx; @ @ 2. FEHML, AT 2-5k &
reyc g BHMET o it~ 7, Bl r(zey) =y @2 EKEILSE T, BHEEPY 1d id4 1.
B, #5k & ad @ 1d idH ad @ 1.
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2 TR

R TR B[] i — LS 2 40 Lie-Yamaguti fRE N HFRIR. FilHh, Lie-Yamaguti AAEIXHE KRR
FEASC R T R R R,
EX 2.1 —A Lie-Yamaguti fREUZE — MR g, H EA — D nkEiEz® ] A%g
— g F—AN=Je B H [, ) A2geg — g, BRN TR 2,y,2,w,t € g, WKL
[z, 9], 2] + [ly, 2], 2] + [z, 2], 9] + [2,9, 2] + [y, 2, 2] + [2,2,9] =0,
[z, 9l 2, w] + [y, 2], z, w] + [[2, 2], 5, w] = 0,
[z, y, [z, w]] = [[z, y, 2], w] + [2, [z, y, w]],
[2,y, [z, w, t]] = [z, y, 2], w, 1] + [2, [z, y, w], ] + [z, w, [z, y,t]].
AICKG—A Lie-Yamaguti fRECGEA (g, [, [ 1)
HERER], ST —A Lie-Yamaguti /3 (g, [, ), [+ ]), DHAE Zmi@E5F N, B [ ] =0 K, g 1B
WA= Lie =F; U=Juid &N, 81 [,-,-] =0 i, g B AN—A Lie £
B 2.1 08 & M ON—AHRED, K B A MRS, B M ERRESIE N X(M). X T
B z,y, 2 € X(M), %
[z,y] = =T(z,y), [z,y,2] = —R(z,y)z,
Hrp T AR ARSI R E. W =JudH (X(M),[,],[-]) W T — (JCPR4ER)) Lie-
Yamaguti fCEL.
Lie-Yamaguti /& F 7= ML ELE SCHR [27).
EX 2.2 % (g, ][, ]) A Lie-Yamaguti /0% g L —NRpE— ANk m v, H
FAHE AL p g — gl(V) FI—AWEERNERST 12 @29 — gl(V), (EBX T 2,9, 2,w € g,
IR AV

w(lz,y], 2) — p(z, 2)p(y)

(2, [y, 2]) — p(y)p(z, 2)
p([z,y, 2]) = [Dpu(@,y), p(2)];
u(z,w)p(z,y) — ply, w)u(z, 2) — p(z, [y, 2, w]) + Dy u(y, 2)u(z, w) =0,
p(lz, y, 2], w) + p(z, [z, y, w]) = [Dp,u(2,y), u(z, w)],

K D, BFASH:

Dy u(,y) = w(y, z) — p(x,y) + [p(x), p(y)] — p([z,y]), Y,ycaq. (2.1)
AMEFR W, D, ZRANFRE. $ g ER—DRIRIEN (Vip,p). EARH, EATRIBERHEE T, ¥

g

D, . ®5 N D.
B 2.2 W (g,[], [ ]) A=A Lie-Yamaguti 0% 235l LMY ad : g — gl(g)
R:®%g — gl(g) Nz ad, M (2,y) = R(z,y), HFEXNTHH 2 €9, F

ad:cz = [.T,Z], R(IJJ)Z = [[Z,Z,yﬂ-

1) AR BRI
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M (ad, R) M T g EHE S EM—AKR, Kb £:= Dgr H TS H:
L(z,y)z = [z,y,2], Vz€Eg.

TR (g;ad, R) FAE g BIFERER R, W0 (9%, [, ]« [ - -]«) HA—A Lie-Yamaguti 0%k, fEACH, H
PR RRICA (95500, M), HF £ := Do .

Lie-Yamaguti fAEU R LRI R R A SRS 7R H EE R, 1556 BBESCHR [20) ol ANK)
Lie-Yamaguti fRE o F—ANRIRFIXHERR. % (V;p, ) AN Lie-Yamaguti X (g, [, ], [, ]) LA
—ANRIR, VRV BMEREL XTI v,y €9, a € VF v eV, 730l MM p* 0 g — gl(V*)
M op*, Dy, e @2%g — gl(V*) W1F:

(" (2)a, v) = —(a, p(x)v),
(™ (2,y)e,v) = —(a, p(z, y)v),
(Dp (@, y)e, v) = —(a, Dy (@, y)v)-

nAﬁ’-'EEIE 2.1 [20] -L}X-L (V;p7 ﬂ) j')—,’ Lie'Yamaguti {ﬁiﬁ (ga ['7 '}7 II'? *y ]]) J:Eg—/l\ﬁéi—\‘v IJ]\U
(V*5p* —p*r)

N gV ER—AFoR, Bl DY = Dpe _per. B (VF5p%, —pt 1) NRIR (Vi p, ) HIRHEZRR.
51 2.3 % (g, [ ]) A= Lie-Yamaguti {2, (g;ad, R) NIHAEFER R, Hd ad 1 R H
1] 2.2 5t MR (g%;ad”, —R*1) AEBERIRHXHMERR, FOARMEIFRIR. TEE £* = Daas —r-r
HIXE A —C, B
(L (x,y)a, 2) = (o, [2,y,2]), Vz,y,z€g9, acg”

WA (o7, [ s, [ Je) A Lie-Yamaguti UKL, (g%, a0, R) NILAEEERR, W (g7, a0, R) KR FERE
FIRIEN (g;a0*, —R*7), HH £ = Dope _sner
Wi B, A
R 2.2 ¥ (g, [, ). [, -]) N Lie-Yamaguti f8E, V —ANERIES . K p: g — gl(V)
Mo @2g — gl (V) BIONEMERS, W (Vip, ) A (g, [ 1) BRI DNEREHACHEEN g V
B —A Lie-Yamaguti fREEEM ([, ], [ ]x), FHH
[z +u,y +vlx = [z, y] + p(@)v — p(y)u,
[z +uy+vz+wlx =[z,y,2] + D@, y)w + ply, 2)u — p(z, 2)v,
XH z,y,2 € g M u,v,w e V. XA Lie-Yamaguti fRE (g V, [, ], [, -, ] ) FRAEFEM Lie-Yamaguti
B, 1BE g, V.
Lie-Yamaguti fCEU F RIS CAE SR [27) HEaL, M E 45 H Lie-Yamaguti A 1 By
P R 2 L.
EX 2.3 ¥ (g,[ [, ]) N— Lie-Yamaguti f8%, H (V;p,pu) N g L—ANFIR. — 1Nk
PERLS f g — V BRAE g RTRR (Vip, ) BI—A 1 B, Wi e
[z, 9]) = p(x) f(y) — p(y) f(2),
f([z,y,2]) = D(z,y) f(2) + u(y, 2) f(x) — w(z, 2) f(y), Vz,y,z€9
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f5l 2.4 Lie-Yamaguti fX& (g, [, -], [, ]) EBI—DNFTFRALMENI A g — g, FHINTFE
AL
Az, y]) = [A(@), yl + [z, Aly)],
Allz,y,2l) = [A(2),y, 2] + [2, AQ), 2] + [, 9, A(2)], Va,y,z €9,
M| Lie-Yamaguti fX#1 g FEE — NS FEERTHEERR (g;ad, R) I—A 1 B iA%5E.

3 1H% Rota-Baxter HT. 8 Yang-Baxter FIZM/EERHIiE Lie-Yamaguti M
(%
AT XA Lie-Yamaguti Yang-Baxter 77 #2, 745 H e HIfE 5% Rota-Baxter 512 [A] )%
F. AR, ATHETT Bai 45 BRI Benito %5 O #£ Lie MUE B IN TAE. Ba, 45 H R0 P RER
1) Lie-Yamaguti XUREAIHES. B 2%, BB — LL A Gt .
EE)Z 3.1 (20] i& (97 ['a ']7 [['7 %y ]]) j'\j—‘/l\ Lie_YamagUti /T_E§&7 (Va P, M) y\j g E(J—‘/I\i%/j——\‘v T:V = g
R AN IR T 2
[Tu, Tv] = T(p(Tu)v — p(Tv)u),
[Tu, Tv, Tw] = T(D(Tu, Tv)w + u(Tv, Tw)u — p(Tu, Tw)v), Vu,v,w €V,
WFR T N g ERTHRIR (Vip,p) — X Rota-Baxter H1-.
B2 T HIX Rota-Baxter 51 57 Lie-Yamaguti B 18] R LAY, 7T 2 WoCHR [20]. 2
Tk, BIAN—ERFSHARE. ATHEH r=, 2,0y € @%g 22— 2-5KE. B, r=) 2.0y € %
Al LR KA B —A n-5KE ry, € ®%g (n > 2) 4

Tpq ‘= E 2i1 @+ @ Zin,
i

HAX T 1<p#q<n A
Ti, ] =D,
Zij =\ Yis I =G
1, i#p,q.
B (0, [ ), [ D) A Lie-Yamaguti 8 5055 X [r,r] € @3g M1 [r,r,r] € @'g A

[r,7] = [r12,713] + [r12, 723] + [r13, 723], (3.1)
[r,r,r] = [rs1, ra2, mas] + [r13, rar, 712 + [ra2, ros, r21] + [ra1, raz, ras]. (3.2)
IR (3.1) F1 (3.2) S ryg A € 020 BN 33RABA LR,
EHaTIH, H

[r,r] = Z([%,xﬂ QY ®Y; + 3 ® [yi, 7] ®y; + 2 @ x5 @ [yi, y;]),
ij

[r,r,r] = Z([[ykaxiaxjﬂ QY Oy O Tk + Y5 @ [yk, 7:.7;] © yi @ e
ijk

+1Qy; Qs Ys] @k + ¥ QY Qyr ® [, 25, zx]).
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MIEE « € g, 08 XN 6: g - @%g M w: g — @3g AT

6(x) == Z([%fﬂz] ®yi + 7 ® 7, yi]), (3.3)

K2

w(z) =Y ([&, 7, 2;] @ y; @ yi +y; © [wi,2,2,] @ yi + y; © y; @ [, 5, 2]). (34)
i

BTk, AT 6% - @%g* — ¢f Ml w* : @3g" — g* e N [ - s
XNTE zeg £

51(56) = sz 02y [zayi]a

(3.5)
G2 () == Z[ﬂf,xi] ®Y;
PAA
wi(@) = ozl @y @i
wa(z) =Dy ® [, 2, 5] @ s, (3.6)

ij

ws(x) := Zyj ® yi ® [xi, x4, x].

ij

@k 3.1 W (g, [, [ ]) N—A Lie-Yamaguti 103, r € @2g. 8% r 2 RXFRA, IH 5 A
w AHEHTRE (3.3) il (3.4) 4 H, W 6 @%g* — g* AR H v @3g* — g* RTATHNEE R
SR FRE.

WERR b N TAEE v eg, A

orowi(z) = Zyj ® [z, x5, 2] @y = _Zyj ® [xi, z, ;] @ y; = —wa(x),

ij ij

orwa(z) =Y [,z @y @ui=— Y [r,2,2;] @y @y = —wi (@),
ij ij

o1aw3(z) = Zyz ®y; @ [zi, vj,2] = _Zyi ®y; @ [z), 75, 2] = —ws(x).
ij ij

XRW, w* KT RO RR SOTFRI. BT r 2RI, RIS F AT o € g, f 01261 (z) = —02()
Al 01905 (x) = =0y (). K, 6% A& U FRAY. AEEE. O

—A 25K B r B AU R gt — g
(r'(€),m) = (rE@n), VYéEmeg (3.7)
K, — -5k & B € @2%g* S — RS B g — g

<Bh(£€),y> :B(z,y), Vr,y€g. (38)
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ek 3.2 % (g, [ ]) H—A Lie-Yamaguti /0%, » = Yiwi @y B r R RFRAYT, H
5 g—>®zg Mlw:g—@3g 2HEITRE (3.3) 1 (3.4) 44, A

€]« = adyueyn — adye )€,
16,7, ¢ = L (r*(€), 7 ()¢ — R*(r*(C), r* ())& + R*(r*(C), v (&))n, V& m,¢ € g™
JERR R EEEER
(5(x), € @n) = (x, [, n].), (3.9)
(W), 6 @n® ) = (x,[ (), Yreg, &n(eg (3.10)
L=z @y, BT r R, BioA

(, R*(r*(¢), r*(0))&) = —([=, (), * ()], €)
= —(r"(Q), R*(z, r*())¢)
—(r,¢ @ R*(z,r*(n))¢
= _Z yz7 xzaR*( ’Tu(n))§>

= —Z ym 'C*(xlv )£>
— _Z Yi, O)(r,n @ L™ (x4, )§)

_Z ylv ij $j,£*($i,$)€>

_<Z[[x’xi’33j]] ®yj ®%A§®U®C>

= —(wi(@),£@n© ().

A, 7%
(@, R (r(C), r (n)€) = (wi(2), € @n & Q).
Fefulst, 45

(@, £(r# (), r* (m)C) = —([r*(&), 7% (), 2], O)
= (r¥(&), R*(r* (), 2)¢)

= (@ R*(r (1), 2)¢)

= Z Yi» €5, R*(r (n), 2))

:—Z y]’ (.Tj,fL')C>
- _Z Y5, &) (r,n @ R*(xj,z)C)

= _Z y]7 yza xluR*(xjax)C>
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= <lej®yi®[$i,ﬂ?j’$]]’§®77®C>

]
= (w3(2),£ @n®()
ALK,

(2, R (r4(0), P(€))m) = ([, 7H(0), 7], m)
= (O, R (&, 7 ()))
= —(r, (O R (2, 7))
== 3o o R r )

I
(
(

= —Z y“ (xzax)n>
:_Z {yi, ) (r, € @ L* (x4, 2)n)
= Z yla y]a I],E*(«T@‘,x)n>

= <Zyj®[[$i,$,$j]]®yiu€®n®g>

2]
= (w2(2),£ @n @ ().
Rl 7782 (3.10) MOz, 8Bl 752 (3.9) tHERAT, 7E A IR 40T O
EE 3.1 W (g, [ ]) A= Lie-Yamaguti 0¥, r € @%g £2IEIBILHT SASFRIG, W] » il

SRR T RE:
{[r’ =0 (3.11)
[r,r, 7] =0

MHEMY gt =g a2 (0] [ ]) ERTRMAEERR (g% ad®, —R*7) FJ—MHHX Rota-Baxter 5
T, Hod [ror] B [y ] S BIETTRE (3.1) A (3.2) 45 H.
WERR W& Cegr Flr=, 0y, BEIIHHE, H

(€@mr) =3 (&win i) —<§Znyz >

H r RO FRE, A

WL
T(e (T 10)0) =7 (S wan Sl )o)
= 3w ) T w102,)

]
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S 4 Lie-Yamaguti Yang-Baxter J7#2H1 Lie-Yamaguti XfCEL

= Z<£7yi><777yj> Z@*(xi»%‘)ﬁykﬂk
ij k
= = ST(Eya) i,y (G Ten, 2y, i)

ijk
=—((&) @) @(C, ) @ 1)[rs1, r32, ma3].
FfelHh,
—T(R*(T(C), T(n)§) = — Z(C,yi><n7yj>T(R*(a?i,a?j)§)

= > Gy y) (& Tyrs o ]

ijk
=—((&) @ m,) @(C ) @ 1)[riz, ra1, m12],
T(R*(T(C), T())n) = > (G, ui) (& yi)T(R* (wi, 25)n)

j

= 3¢y €, ) i, Ty i 5]

ik
= _(<§7 > ® <777 > ® <<’ > Y 1)[[7‘42,7"23,7"21]],
[T(€), T(), T(C)] = > _[(& vi)asr (n,y5)a;, (G, yn)a]

ijk

= (& wa) (0, 93) (i) [, w5, 4]

ijk
= (<€7 > @ <777 > ® <Ca > & 1)[[T417T427T43]]~
PR 1S 2]

(8, [T(€), T(n), T(Q)] = T(L(T(£), T(n)¢ = R*(T(C), T ()& +R(T(C), T(€))m))
=Ee@nel®k,[rrr]).

FAUH A I ok AR
(r, [T'(€), T(n)] = T(adp(eyn — adr &) = (€ @@ K, [r,7]).

DAL, 4518 AT O

s AN N 2 L Lie-Yamaguti Yang-Baxter J5 FEFIZE 8L -5 PR ORE 5.

EX 3.2 % (g,[], [ ]) A Lie-Yamaguti /03, r € ®2g. EH 3.1 PRI (3.11) FKA
g P4 M Lie-Yamaguti Yang-Baxter 52, r XN g F4 L Lie-Yamaguti r-HF%.

YENERAER, AT 4510,

HEIS 3.1 WA r € @%g BRI FML M Lie-Yamaguti -5 55, WGBS »f 2 g5 — g AWM
(@6 oo Eor 1) B (g, e, D) 9 Lie-Yamaguti (USRS, Stk o2 i (3.7) %

) 3.1 ¥ g N 2 4k Lie-Yamaguti 108, H—HEERN {e1, ex}, K RIHEF IZH E N

[61,62} = ey, [[61762a62]] =1,

M AR 2-TK B 7 = k(e @ ex — ex @ e1) BN Lie-Yamaguti Yang-Baxter 7772 1.
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—

LR S5 [ Lie ARBOR 3-Lie A% - AIZEHITAT.
Rl 3.3 W (g,[], [~ -]) A A Lie-Yamaguti fUE, r € @2g. 13 r RAFRIHT SR,
W J& g BRI e HERE 2 HACS IR 8 SRR RS FRIPUEME TR w € A%g™:

k=)

w(z,y) = ((r")(x),y), Va,yeg

A5,
SERR T 7 € wg RALRMM, FOIXFHIA &0 ¢ € g FLE o,z € g, 51 15 = o,
ri(n) =y, r4(Q) = 2. HUEH 3.1 43

w(w, [z,y,2]) = ()" ([r*(&),7*(n), (O], w))
= (L (r}(€), ()¢ = R*(r*(C), ()€ + R (r*(¢), 7#(€))m, w)
= (¢, [r*(), v (n), w]) — (&, [w, r*(C), P () + (n, [w, 7*(C), P (E)])
=w(z, [z,y,w]) - w(, [w, z,9]) + w(y, [w, 2, 2])

PAK
wiz [z, y]) = =) " ([ (€), * (), 2)
= _<ad:ﬁ(§)77 - ad:n(n)fa z)
= (1, [r#(¢), 2]) — (&, [r* (), 2])
= w(y> [.’L‘, Z]) - w(‘r> [y= Z])
TIF . 0

H—A 20K T e V: @ g, BF—MEMBS T2V > g
T(v,8) = (¢, Tv), Eeg*, veV.

RS R Lie {RUOM 3-Lie (R4 L H9G5AI 47,
EE 3.2 W (o[ [0]) I A Lie-Yamaguti {8, (Vi p, ) FH— 7R, MIFELL LS
%XF, T:V — g 7‘% (ga ['7 ']’ [['7 ) ]D J:;’%%:i%ﬂi\‘ (V;p7 ,LL) E‘]—‘/l\jtﬁxﬂ‘ Rota-Baxter ﬁ%%ﬂa%

r=1T— O'lg(T)

s EHA Lie-Yamaguti 08 g x o _ e V* FIEHL R
SRR B v, 0} RIS VA, B (or, ..ot} R R BIE, N

T = va @Tv; €EV* @9 C @%(g Xpe_per V).
i

HEWE, A

IIT’137’I“41,7‘12]] = Z([[T’U%T’Uk,T’Uj]] X ’U;< & ’U; X ’U;; — IIT’Ui,T’Uk7’U;H (®’U;k ®T’Uj & ’UZ
ijk

2) Lie-Yamaguti 1R 3 451 1ML H B SCHR [20].
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S 4 Lie-Yamaguti Yang-Baxter J7#2H1 Lie-Yamaguti XfCEL

+ [vi, Tor, Tvj] @ Tv; @ vj @ vi, + [Tvi, vg, Tv;] @ vi @ vj @ Ty,
[raz,723,701] = Z(U}k ® [Tk, Tvi, Tv;] @ v @ vy — Tv; @ [T, Tv;, v}k]] ® v @ vy

ijk

— v} @ v, Tvi, Tvj] @ vf ® Tog — vj @ [Tk, v, Tv;] @ Tv; @ vg),
[r31, 732, ma3] = ) (v @ v @ [T, Ty, Tvg] @ v, —vf @ v; @ [T, Tj, vi] @ Tog

j J

ijk

= Tv; @ v; @ [v], Tvj, Tvg] @ vy, — v; @ Tvj @ [T, v, Tog] @ v),
[ra1,7a2,7m43] = Y (—v] @ v} @ vf @ [Tv;, Tv;, To] + v @ vl @ T, ® [Tw;, Tvj, vy

J J J J
ijk

= Tv; @ v; ® v ® [v7, Tv;, Tvg] + vf @ Tv; @ vy @ [Ty, v, Tog]).

A
ZT% ® [Tvi, Tvj,vi] = ZTUi @ D*(Tv;, Tvj)vy,
— Z Tv; ® Z *(Twi, Tv;)vj, vm)Us,
= ZT’UZ D(Tv;, Tvj)vm, vi,)vy,)
- _ ZT (Tvi, Tvj)vm) @ v,
PAA
> Tv; @ [vf, Tvj, Tve] = ZT’Uz ' (Twr, Tj)v;)
l = ZTUZ ® Z W (Tog, Tvj) i, vm)vy,)
= ZTvl (T g, TV; ) O, 0] Y05,
- ZT w(Tvg, Tvj)vm) & vy,
i

O1(u,v,w) = [Tu, Tv, Tw] — T(D(Tu, Tv)w + pu(Tv, Tw)u — u(Tu, Tw)v), VYu,v,w € V.

[l it
[r,7r] = [r13, rax, mi2] + [ra2, 723, r21] + [731, 732, a3] + [ra1, ra2, 743]
= Z(Ol(vi,vj,vk) ®v; ®v; @ vp + v; ® O1(vk, vi, v5) ® V] ® vy,
ijk
+v; @ v; @ O1(vi,vj,v) @ Vg — V] ® V] @ vy @ O1(vi, v, Vk))-
FREEA

[, 7] = [r12, r13) + [r12, 23] + [r13, 23]
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= Z(OQ(vi,vj) ®v; @ v; — v ® O2(vi,v5) ® v + v7 ®v; ® Oa(vi,v;)),

]
Hrp
Oz (u,v) := [Tu, Tv] — T(p(Tu)v — p(Tv)u), Vu,veV.
BRI, 25 r 9—A> r-HEEE, B
[r,r] =0, [r,r,r]=0
HHAE
Ol(viavjavk):07 OQ(Uiavj):O

XFHRTE iv § Ak ABOL, & BWE T N—/MHX) Rota-Baxter 51, EEE. O

W 3.4 W (A, {, ) N—T Lie-Yamaguti fX%%, H {e;}7, N A W—4HE {er}, N
OO B R, )

n

ri= e;Rer —ef Qe
dleiwe —ef@e)

i=1
A Lie-Yamaguti {8 A xaq+ _ger A* BIRNFRE) r-560E, HH (4; Ad, R) N4B#E Lie-Yamaguti 18451
A° BFR. r RAFRIE), 7 A xaar —per A* EITHSHNLMIEX B 1 (4.1) %

WERR I OCER [20, A EE 3.11) A, PHEEBLY Id 0 A — A 2 Lie-Yamaguti 08 (A, %, {-,-,-})

VA% Lie-Yamaguti ARl A X THRR (4;Ad, R) M—MHEXT Rota-Baxter . HEH 3.2 Al

r=>1 (e, ®ef —ef ®e;) & Lie-Yamaguti {3 A x aq+ _pg+r A* A Yang-Baxter J7 7 KA FR
fit. AXMER Y, MM EORZME A (4.1) . RS O

N7 KSR [19] H Semenov-Tyan-Shanskii 25 tH 4510 HE 2] Lie-Yamaguti A% >k, 75 2[5l
K Lie-Yamaguti A IS HE B — AN 5] 3.

EX 3.3 —A K Lie-Yamaguti fRECH—A> Lie-Yamaguti X% (g, [-, -], [, -, -]), I LA
— N ARRHIS PR B € @?g* W2 W T 54

B([az,y],z) = _B(y7 [x,z]), (312)
B([[x,y,z]],w):B(x, [[w,z,y]]), Vz,y,2 €g. (313)

F—A> IR Lie-Yamaguti fR¥0cN (o, [, ], [ 1), B).
5138 3.1 % (g, [, [ -]), B) N—A K Lie-Yamaguti 1%, W (3.8) Frifs SHImLE BY
g — g* RN (g;ad, R) SRABEERIR (g% ad*, —R*1) Z[AIF—AN .
WERR X FAEE .y, 2, w € g, #YH
(B*(ad,y) — ad;B(y), 2) = B([z,y), 2) + (B (y), [z, 2]) = B([z, ], 2) + B(y, [z, 2]) = 0.

H oz FMEEM, F
Bh(adxy) = ad;Bh(y), Va,y €g.

Fiehth, £

(BY(R(z,y)2) + R*(y, 2)B*(2), w) = B([z, 2, y], w) + (R*(y,2) B*(2), w)

1315
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= B([z,z,y],w) — B(z, [w,y,z])
=0.

B ow TR A
B (R(z,y)z) = —R*(y,z)B(2), Va,y,z€q.
R, Bf R R R SR BRI R 2 A — AR RS O
i 3.2 W (o, [, [ -]), B) H—AIK Lie-Yamaguti {8E, W Bf : g — g* W /2

BY(L(z,y)2) = L*(z,y)B(z), VYa,y,z€g.

MERR IERAEGIEE 3.1 2848, 7R UL A mE A0S O

AW Semonov-Tyan-Shanskii RIS HE) T B Lie-Yamaguti REE.

E® 3.3 W (g,[ ][, ], B) NIk Lie-Yamaguti /8%, H T : g* — g N— LML,
T2 g ERTREMER (g% ad”, —R*7) FI—MHXT Rota-Baxter B4 HAUY ToBf & g L%
TAERER IR (g;ad, R) BI— X Rota-Baxter &1

JERR WS TATH x,y, 2 € g, 5P 3.1 40

(T o BY)([T o B*x),y] + [2,T o BX(y)]) = T(B*(adrops (2)y) — B (adross(y)x))
= T(adi}ozsh(z)gh(y) - ad}oBh(y)Bh(x))

LA

(T o BY)([T o B¥(x), T o B¥(y), 2] + [, T o B (y),T o BY(2)] — [y, T o B%(x), T o B*(2)])
=T(L*(T o B(x),T 0 B (y))B*(2) — R*(T o B%(2),T 0 B*(y))B*(x) + R*(T 0 B*(2),T o B(x))B(y)).

PRIk, T /2 g ERTREIRR (g% ad”, —R*r) B—PHHX Rota-Baxter H7 4 HNY ToB% 52 g b

KFFEER R (g;ad, R) I—MHEXS Rota-Baxter 1. iEXE. O
e T H A 2.

i 3.3 & ((g,[ ], [ ]), B) N—A K Lie-Yamaguti 18E, Wl r € A2g N g LIEH Lie-
Yamaguti Yang-Baxter 7 REMfEM HAL M rf o B i g — g /& g DLRTAEBERR (g;ad, R) HI— AN
Rota-Baxter & 1.

AAii)a, 4R IEE Lie-Yamaguti XURE € X.

EX 3.4 —JEHRHEE Lie-Yamaguti XURECH—> Lie-Yamaguti /R4 (g, [, . [, -, ]), JFHE
TN 6 =61 +60: g — @29 Ml w = w; +ws + w3 : g = @3g, [H1F (6*,w*) N g* LHI—A
Lie-Yamaguti fCE 5, H & or:

o6 BKTHEIN (R2g;1®ad, 1@ R) BFI—A 1 B iF4E;

o 0y ERTEIN (@%g;ad@ 1, R®1) FI— 1 B A%,

ew ZARTER (@Pgad®1@,R11) BI—A 1 B4,

ewr RTERR (@Pg1l®ad®,10R®1) FI—A 1 B A4,

euwz ATRR (@g1lelead, 1®1@R) F— 1 B4,
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E 3.1 H—A Lie-Yamaguti /8% (g, [, [, -, ]) BHA—A Lie =& (g,[,-,-]) B, Al LAFF 2]
Lie = & F R &0 A EEXURBEEM): 7E Lie =R (g, [, -]) BAAERMREEEN w = wi+watws 1 g > @3,
AR 2 A BRAL:

ew ERTHER (@gad0101,R1®1) KI—A> 1 B 4,

owy BETHFE (@3 10ade 10 R 1) KI—A 1 HrHikE;

o w3 RETHIR (@ 1010ad, 1010R) M4 1A, K (0:R) & Lie =& g LA
i

E 3.2 fEBTHIRH, S, HRE (3.5) A (3.6) FI S Mlw 1<i<21<j<3) R
FJ& Lie-Yamaguti U5 g B 1 BYiAEE, LA M Lie-Yamaguti Yang-Baxter J7 #2ANGE4H H = &1 114
Lie-Yamaguti X0t 5 3-Lie fREFEAR, BIME Lie-Yamaguti [RECGBHN Lie =&, XL w; A
K& 1M EE. XA, Lie R Yang-Baxter HRERIMAHIES H Lie =R LRI %
k. Rk, RIREEAIE = Jeig S b 4544, 3-Lie fRELIR] Lie = RATRKKIZ5.

4 Manin =4l . LAEXTF double Lie-Yamaguti X

# & double Lie-Yamaguti XfCHEL, 45 double Lie-Yamaguti XACE S JBEB M5 Lie-Yamaguti
BAREZ BK R, B4, 91N Manin = oA I,

EX 4.1 ¥ g1 Ml gy YN Lie-Yamaguti 8%, —/ Manin = o4& —4> Ik Lie-Yamaguti 1§
H (o) D), B), WA

(i) VE RGN, g = g1 D g2

(i) g1 A1 go 3N g WEATARE, B Bz, y1) = B(ae,y2) = 0 M THAW 21,y1 € g1 M
Ta,Y2 € g2 FRKIL;

(iil) X TATE M 21,01 € g1 F 20,90 € g2, A

pri[z1, Y1, 22] =0, prifzy,x2, 1] =0, profre,y2,21] =0, profre, 1, y2] =0,

Horbt pry F pry, 2052 g1 @ g2 Bl g1 1 go BAHEL

$—A Lie-Yamaguti 8% Manin = 04128 ((g,B), g1, 92), BHEIEN (g, 91, 92).

7E 4.1 [l Lie-Yamaguti /84 (g, [, -], [, -, ) EBI—DMRZiH)Z — Nijenhuis H T E:g— g
FHHW R B2 =1d. 78 g FAAEREW E 9 HACY g il AT REIE g = g1 Dge. T X 4.1
RIS (i) 1R U2 5836 (perfect) FREGHII S5, B2 KT Lie-Yamaguti OB F A5 5 E 4501
41715, A2 WSCHR [21]. FE—AS Lie-Yamaguti fX(1 Manin =JC4 ((g,B),91,92) Ebr b2——
R Lie-Yamaguti fCH, Jf H I EAFAE— 58 SRR L1570 T AREUZ 2K 17 1.

B ((9,B),01,02) M ((¢/,8'), 01, 85) AP Lie-Yamaguti %L Manin =764, 4£ ((g, B), 91,02)
(¢, B'), gy, 95) ZIHHI—AFEIRIZE— Lie-Yamaguti fREFEIM f: g — o W2

flo) o1, fle2) Cgo Blz,y) =B(f(z), f(y), Ya,yeaq.

‘{XL (97 ['a '}7 H'; ) ]]) *H (g*v [" ']*7 [['a *y H*) ?g Lie'YamagUti /fﬁi&[ E g g* J:ﬁ?f#/l\aﬁiﬁg\ jlsz
TR R E MR 2 B:

Bx+&y+n) = (x,n)+(&y), Yr,ycg, &necgh (4.1)
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NYHAH z,y,z€g M En, ¢ e g, EX—XMBHE ([, Jgag [ Jewer) N

[+ &y + nlgag = [2,y] +ady§ —ad;n + [, 9]« + adiy — ad)x, (4.2)
II:C + fay + n,z + CHQ@Q* = [[x,y,z]] + ﬁ*(ZL’,y)C - n’R*(z,y)f + R*(Z7:L')T]
+ 18 m, ¢l + £7(&,m)z — R*((,n)w + R, €)y. (4.3)

KH (ad®, —R*7) Al (a0*, —R*7) 737lJ2 g £E g* B g* £E g ERIRAERERR, Kt £* = Dag —rer
L% = Dapr —gaer-

EER], B (4.2) M (4.3) GBIV ([ D [ Is) RTMEMRA B —AZR, K B H
(4.1) Zeth, Hi g 3 4.1 RIS (). IR (98 0", [ ] 0,0 [ Jawer) A Lie-Yamaguti 4%
B, AMEERH g f1 g T WM B Z2ERAB. Fi, (go g, B),9,9%) & g A g* F1— Manin
= e, FAEFRME Manin = o4,

Rl 4.1  Lie-Yamaguti {80 _EAATAT Manin = JuHERIE— Ma#E Manin = G4 [FI#4).

WEBR W g1 A1 go 3874 Lie-Yamaguti /2. W3R ((9 = 91 @ g2, B),91,92) N — Lie-Yamaguti
AEL Manin =JoH, WIVE NGt H, i FAAT15 go FT of:

<a,x> Z:B(Oz,l‘>, Va€g27 T e g

Bk, 76 g7 BAFAE— MR Lie-Yamaguti fOE(S5H. W (91 @ 92, B), 01, g2) G HRAE Manin =521
(o1 @ 07, B), 01,07) A, EEE. .
Tﬁ?ﬂ%, EIUN Lie-Yamaguti AREPI UL XT FIME 2. % (o1, [0, [ ) F (g2, [+ )2, [+ ]2) 4
Lie-Yamaguti ¥, H p1: 01 — gl(g2), pi1: ®%g, — al(g2) Ml pytgo — al(gr), o ®%g — gl(g1) bs
LEVEMLT. 7 gy @ g0 b, W TFTA 2y, 2 € g1 Flu,v,w € go, 8 X—XBH ([, ]oa, [ -, o) WIH:

[+ u, y + v = [2,9]1 + p2(w)y — p2(v)z + [u, v]2 + p1(x)v — p1(y)u, (4.4)
[z +u,y+v,2 4+ ww = [2,y, 2]1 + Da(u,v)z + po(v, w)z — po(u, w)y
+ [[u,v,w]]g+D1(x7y)w—|—,u2(y,z)u—,ug(x,z)v, (4'5)

K, Dy =D, 4, M Dy =D, ,.,. TER, —REET, ([, Je [+ Ja) KR Lie-Yamaguti A%
45t

E 42 EEE], B (4.2) M (4.3) PTE B ([ ] 00 [ lower) N (44) AT (4.5) FTE S
BERRRER, A, g1 =g, ¢* = g2 LI py = ad®, 1 = —R*7T, po = ad*, 1o = —R*7.

EX 4.2 B (g1, [0 [ 1) A (g2, [ D2, [ -J2) 09 Lie-Yamaguti A8 1R i1 (4.4) A
(4.5) FrE XWIasE ([ ., [ Je) KT g1 @ g2 ERI—A Lie-Yamaguti ARE&5H, WIFR MY oA
(91,82; (p1, 1), (p2, p2)) H— Lie-Yamaguti fCEHIVLHACXS .

il 4.2 R EIRSESCR, PUICAL (91,025 (01, 1), (02, 12)) A Lie-Yamaguti ACHU UL LY 4
HAL IR 5 A BOL:

(i) (g2; p1, 1) N g1 WK,

(i) (g1; p2. p2) N g2 KIRIR;

(itt) X THH 2,9, 2 € g1 M u,0,w € g, LFERBLAL:

[p2(w)z, Yl — p2(p1(z)u)y — p2(u)[x,ylr — [p2(w)y, x]1 + p2(p1(y)u)x = 0, (4.6)
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[p2(u)z,y, 2] = [p2(w)y, z, 2]1, (4.7)
p2(u,v) [z, ylr — p2(p1(y)u, v)z + p2(p1(z)u, v)y = 0, (4.8)
[z, y, p2(w)z]1 = p2(D1(z, y)u)z + pa(u)[z, y, ], (4.9)
piz(u, pr(x)v)y = [z, p2(u, v)yl1, (4.10)
p2(pa(z, y)u)z = p2(pa (@, 2)u)y, (4.11)
[z, y, po(u, v)z]1 = pa(u, v)[2,y, 21 + p2(D1(z,y)u, v)z + p2(u, Di(z,y)v)z, (4.12)

prz(u, iy (,y)v)z = [p2(u, v)z, @yl — Da(v, pi(z, 2)u)y + p2(v, pa (2, y)u)z, (4.13)

pi2(u, p2 (@, y)v)z = Da(p (2, 2)u, v)y — [z, p2(u, v)z,y[1 + p2(v, p2(z, y)u)z, (4.14)
[p1(z)u, v]y = pr(p2(w)z)v — pr(2)[u, v]2 — [pr(x)v, ul2 + p1(p2(v)z)u = 0, (4.15)
[p1(@)u, v, w]2 = [p1(z)v, u, w]2, (4.16)
pi (@, y)[u, vl2 = pa(p2(v)@, y)u + p1(p2(u)z, y)v =0, (4.17)
[u, v, pr(z)w]2 = p1(D2(u, v)2)w + p1(2)[u, v, w]s, (4.18)
pi(z, p2(w)y)v = [u, pa (2, y)vl2, (4.19)
p1(p2(u, v)x)w = p1(p2(u, w)z)v, (4.20)
[u, v, pi(z, y)wle = pa(z, y)[u, v, wlz + p1 (D2 (u, v)z, y)w + p1 (2, D2 (u, v)y)w, (4.21)
pua (2, p2(u, v)y)w = [pa (2, y)w, u, v]2 — D1 (y, pe(w, w)z)v + p1(y, po(w, v)z)u, (4.22)
pa(@, p (w, v)y)w = Di(pe(w, wz, y)v — [u, pr(z, y)w, v]z + p1(y, pa(w, v)z)u, (4.23)

ﬁ\:l:'jy D, = Dpl,y,17 Dy = Dpz,uz'
MERR RS ERR, AL RE AT O

W ERE R, el SR .
WL 4.1 FEAE 4.2 PRSI, XTFRTER 2y, 2 € g1 Fl u,v,w € go, A UIF R

Dy (p1(z)u,v) = Da(p1(z)v, u),

Da(u, v)[z,yl1 = [D2(u,v)2, yl1 + [z, Da(u, v)yl1,

2(w,0) [z, y, 2[1 = [D2(u,v)z,y, 2]1 + [2, Da(u, v)y, z[1 + [2,y, Da(u, v)z]1,
(
(
(

o O

1(p2(u)z,y) = Di(p2(u)y, z),
D2 xZ,
D2 Z,

y)lu, vlz = [Da(z, y)u, v]z + [u, Da(z,y)v]s,
Y)lu, v, w]2 = [Da(z, y)u, v, w]z + [u, Doz, y)v, w]z + [u, v, Da(z, y)w]a.
ELL R am@id, nf LA H Lie-Yamaguti A E Manin = Jo2H 5 ULECRT 2 8] 28 2.
wER 4.3 W (o[ L[y D) B (e, [ ) [y D) 90 Lie-Yamaguti A3, WIPGICAL (g, g*; (ad”,
—R*7), (ad*, —R*7)) s&—A" Lie-Yamaguti fCEVCECN 4 HAYY (g g*, B), 9, 9%) & Lie-Yamaguti
AREL Manin =JoH, HAHAZMAMIEX B 1 (4.1) 4.
MERR % (g,9%; (ad*, —R*7), (ad*, —R*7)) N Lie-Yamaguti & —ANULEH, W (gbg™, [+, Jgmg
[ Jowe-) N/ Lie-Yamaguti fU4, H ([ Jomars [+ Joma~) i (4.2) Al (4.3) gt X AR
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B iR (3.12) F1 (3.13). FHL L WNTFTH 2y, 2,we g M &n,¢,6 g, —JM, A

B(z+& [y +m,2+ (lgag)
=Bz +&, [y, 2] +ad,¢ —adin + [, (]« + ad;z — adiy)
= (z,ad; ¢ —adin + [, (]s) + (& [y, 2] + ady 2 — adly)
= [y, 2], ¢) + [z, z],m) + (=, [n, CJ) + (&, [y, 2]) — ([, €], 2) +{[¢, €5 )

F—J7 i, AR

B(lz + &y +nlgag 2+ ()
= B([z,y] +adyn — ady& + [§, ]« + adiy — adyz, 2 + ()
= (adyn —ady €+ [§,ml+, 2) + ([2,y] + adgy — ad}z, ()
=—(n,[z,2]) + (& [y, 2]) + {[& ), 2) + (=, 9], Q) = (. [€, ¢le) + (@, [0, (J)-

B, 193] Bz + &, [y + 0,2 + {gags) = B[z + &,y + Ngag, 2 + ). T, —F5TH, G

B([z + &y +n, 2+ (Jgagew +9)
= B([z,y, 2] + L (2, y)¢ = R*(2,9)€ + R*(2,2)n
+ [&m, (s + £7(§m)z — R )z + Ry, w +6)
= ([=,y,2] + £(&,n)z = R* (¢, n)x + R*((,§)y, )
+ ([& . CTw + L7 (2, 9)¢ = R*(2,9)€ + R (2, 2)n, w)
= ([z,y,2],6) — (2, [&n, 0]+) + (=, [6, ¢, ml«) — (y, [6, ¢, €]
+([&n, ey w) = (¢, [, y, wls) + (€, [w, 2,9]) — (n, [w, 2, 2]).

i, FREE

B(z+& [w+6,2+ ¢y +nlgas)
=Bz +¢ [w, z,y] + L (w, 2)n — R*(y,2) + R*(y, w)¢
+ [0, ¢l + £7(6, Qy — R (0, Qw + R*(n, 6)2)
= (2,6, ¢, nls + L7 (w, 2)n — R*(y, 2)0 + R*(y, w)C)
+ (& [w, 2, 9] + £7(8, Q)y — R (n, Qw + R*(n, 0)z)
= (2,[0,¢,ns) — ([w, z, 2], m) + ([, y, 2], 6) — ([, y, w], ¢)
+ (& [w, 2, 9]) = ([6,¢.&Dws ) + ([€m, CTs w) = ([€,m, 0], 2).

A2 B[z + &y + 0,2 + Cgogw +0) = B(x + & [w+ 6,2 + (v + Nl gag)-
2, R (g @ g%, B),9,¢%) N— Manin =7edl, Hh B i1 (4.1) A XFHH 2 e g M
&n,¢Cegt, M (312), FH

<777P2(f)=’5> = 8(777 [gvxh;@g*) = 78([5377]*3‘%) = *<[£,77]*,$> = <777 ab§x>,
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2R po = av*. B (3.13), FFEA

(¢ (& mz) = B(C, [#, & nlgasr) = B, 0, E]w, ) = ([0, €]+, 2) = —((,R*(n, ),
BEAZEIR o = —R*r. UM, F py = ad™ Fl py = —R* 7. FHILA (g, 9%, (ad*, —R*7), (ad*, —R*7)) N
Lie-Yamaguti fRE I —NLECKT. 1EEE. O

PIAESI N double Lie-Yamaguti SUREHIMES:. 7RI AT, Jo2h Han T .

W 4.4 W (g,[, ], [ ]) N Lie-Yamaguti &, Ho:9 - @%g M w:g— o3g NI
PEBIE. W (9,9 (ad”, =R*7), (a0, =9R*7)) N4> Lie-Yamaguti fREVLACH = HAC AR 2% AF A7

(i) (g,6,w) N—A Lie-Yamaguti RXEL;

(ii) X FHAW 2,y, 2 € g, LN AHEIESAFRRAL:

6([z,y]) = (ad, ® 1+ 1® ad,)d(y) — (ad, @ 1 + 1 ® ad,)d(z), (4.24)
(1®R(y,2))d(z) = (1® Rz, 2))(y), (4.25)
w(lz,y]) = (1e1®ad)w(y) — (1 ®1® ady)w(z), (4.26)
6([z,y,2]) = (L(z,y) ©®1+1® L(z,y))w(z), (4.27)
(R(y, 2) ® 1)6(z) = (R(z,z) @ 1)d(y), (4.28)
w(l[z,y,2]) = (L(z,y) ®1@1+10 L(z,y) ®1+1® 10 L(z,y))w(2), (4.29)
1Ry, z)®1— R(z,y) @ 1 ® 1w(z)
= 012023(1 @ R(z, 2) @ Nw(y) + 023(1 @ R(y, 2) ® Nw(x). (4.30)
WERR R FEEE TR (4.6)-(4.23) M T461F (i), FERY py = ad®, iy = —R*7 H py = ad*,
po = —R*r B, J7FE (4.6)-(4.9) A1 (4.11)-(4.13) RN F 41 (4.24)-(4.30), JiFE (4.10) 2 F 4%

F w RTINS R FRE, JEE AR (4.13) 5 (4.14) 4. Fsg b, S TH z,y,2 € g M
Enegt, BIEHEHE, A

<[abzx7y] - ab:d;gy - QDZ [z,y] — [aDZy,x] + aDZd;g%m
= (0(z), € @adyn) + (0(y), adzE @) + (0([z,y]),E @n) + (0(y), € @ adyn) — (0(z), ad,§ @ n)
= (0([z,y]) — (ad; ® 1 + 1 ® ad,)d(y) + (ady, ® 1 + 1 ® ad,)d(z), & @ ),
2T (4.6) ST (4.24). AR,

<[[aagx7y’ Z]] - [aazyv :ZJ,ZH, <> = 7<a02$,7€*(y, Z)T]> + (abzy,R*(x, 2)77>
= (0(), E® R (y, 2)n) — (3(y), £ ® R™(w, 2)m)
= (~(1®R(y,2))d(z) + (1 ® R(z,2))d(y), £ @ 1),

PERZEIR (4.7) 5 T (4.25). 2Rk, (4.8)-(4.9) AT (4.11)(4.13) Z54 T (4.26)(4.30). & F 75 ZHIEH
(4.15)(4.22) P HZENT (4.6)-(4.13). R H (4.13) A1 (4.22) FIZAE, Jo40 LA MEE ik ay 24400
BE. FHL b A

(R*(R*(n, )y, z)¢ + [R*(y, )¢, & mlv — L7 (y, R* (&, Qx)n — R*(R*(n, Q) y)E, 2)
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= (¢, [R (0, Oy, 2, 2]) + (¢, R(y, )R (§,m)2) — (0, R(y, 2)R* (€, O)z) — (£, R(z,9)R* (1, O)x)
= —(In.R*(z,2)¢, L, y) = ([€, R (y, )¢, ]+, 2) = (IR (y, 2)n, &, (s ) + ([0, R¥ (2, 9)&, (s, )
=(R(y,2) @11 -1 R(2,y) ® Nw(z) + 012023(1 @ R(y, ) ® )w(z)
+023(1®@R(z,2) @ 1w(y),n ®E® ().
EEE. O

EX 4.3 # (g, [,]) N—A Lie-Yamaguti fC%, HAHMG 6: g — @29 Ml w: g — @3¢
FELRYER). R 4.4 FIZAE (1) A Gi) O, AR g I— double Lie-Yamaguti XUfRE. ¥ —
A Lie-Yamaguti XXEEA (g, -], [, ], 6, w), BEETIICA (g,0%).

L 4.2 W (g,9°) N — double Lie-Yamaguti XCEL, W (g%, g) HA—1 double Lie-
Yamaguti XXfCH].

HHm il 4.3 F1 4.4, F W FEER LS.

I 41 W (g,[,], [ ]) N—A Lie-Yamaguti {X&, HMH 6: 9 - @%g Ml w:g— 2%g &L
PR, BB AR (0%, w*) £E g* EE LT —A Lie-Yamaguti AQEEE K, Wan T 26 A4F 554

(1) (g,g*) N—" double Lie-Yamaguti X f{HL;

(2) VU (g, g*; (ad*, —R*7), (ad*, =R*7)) AN—AULHECKT;

(3) =l ((g® g*,B), g, 9%) N—"MailE Manin =Jedl, H B FIABELMFH (4.1) A H.
TEZFIETE R, Lie-Yamaguti 103 (g @ g%, [, ] Lo lomge) PRAE Lie-Yamaguti XAREL (g,9%) H
double, it g > g*.

WR g RS B 2545 double /EA Lie-Yamaguti BUREL A B IE &M B R,

Al 4.5 ) double Lie-Yamaguti XURECR LLZ H— DRI EE Lie-Yamaguti XL

WEER ¥ (g,6,w) N— double Lie-Yamaguti XUXEL. 2HE ki ke A k3 WL by = ko A
ki+ke+ks=1 106 =30 Mlw; =kjw, K i=1,2, j=1,2,3. %0 =25 40 M w=uw; +ws+ws.
AHEFH, 61 A1 6y A g KTERR (@%g;1®@ad,1 @ R) Al (@2gad @ 1L, R® 1) FI—1 1 Mkl
B OH wis wo Al ws BHIARTERR (2°3ad®101L,R®1®1). (@°*glead®1,1@R 1) Al
(@glelead,l®1eR) BI—A 1 s Fit, (06,w) £ g L8 X T N HAEE Lie-Yamaguti
KR LE. e O

ARATEJE 25 H LA double Lie-Yamaguti XUCET 451 1.

5 4.1 XFFAEE Lie-Yamaguti A% g, HL 6 = 0 Fl w =0, Il (g,8,w) N— Lie-Yamaguti X%
B AEMEFHETE R, BRI Manin = JeHZ5 H T —/> IR Lie-Yamaguti fXE (g X aqx_r-r g%, B). K&
M, XFFATEF JLE Lie-Yamaguti /8% g, X ¢* LHMER Lie-Yamaguti fXEZE5H4 (6*,w*), (g,6,w)
BIR—/ Lie-Yamaguti RUREL. XFEM Lie-Yamaguti SUREFRIEF M Lie-Yamaguti XUfCHL.

5] 4.2 ¥ g ANHEH 3.1 A HF—A 2 4E Lie-Yamaguti fXE. &5 6:9 - g Ml w: g — @%
4

gdg*

dle1) =e1 ®ea, wler) =e; Qex R es.

M6 . @2%g* — g* Ml w*: @%g" — g* 1£ g* L€ X 7 —A Lie-Yamaguti fXES5H, ©5 g FM. A
Ei, (9,0,w) A— Lie-Yamaguti XfCEL.
51 4.3 ¥ g A— 4 4k Lie-Yamaguti {85, H—2HIEH {e1, e, e3,e4}. IEFFESH

le1,e2] = 2esq, [er,e2,e1] = ea.
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WRSTEBLET 6 - g - @% Fl w : g — @3 WS g* EAI—A Lie-Yamaguti fCEZ5H), fifs
(9@ 9", 0,0%°) N— Manin =y, HAABHEZMR 4.1) S, WEH =0 w=0.

BUft AALWHBEBIARY, THRFOETBII BRI AL T 552 RM 6 & LA, 4t &
AR
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The classical Lie-Yamaguti Yang-Baxter equation and
Lie-Yamaguti bialgebras

Jia Zhao & Yu Qiao

Abstract In this paper, we develop the bialgebra theory for Lie-Yamaguti algebras. For this purpose, we
exploit two types of compatibility conditions: the local cocycle condition and the double construction. We define
the classical Yang-Baxter equation in Lie-Yamaguti algebras and show that a solution to the classical Yang-
Baxter equation corresponds to a relative Rota-Baxter operator with respect to the coadjoint representation.
Furthermore, we generalize some results on Lie algebras and on 3-Lie algebras to the context of Lie-Yamaguti
algebras. Then we introduce the notion of matched pairs of Lie-Yamaguti algebras, which leads us to the concept
of double construction Lie-Yamaguti bialgebras following the Manin triple approach to Lie bialgebras. We prove
that matched pairs, Manin triples of Lie-Yamaguti algebras, and double construction Lie-Yamaguti bialgebras
are equivalent. Finally, we clarify that a local cocycle condition is a special case of a double construction for
Lie-Yamaguti bialgebras.

Keywords Lie-Yamaguti bialgebra, the classical Lie-Yamaguti Yang-Baxter equation, relative Rota-Baxter
operator, Manin triple, matched pair
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