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R T HESE Lie ARERIERT DURY 3K, 3C [1] GIAT Lie A8 LA XFZSIHES, Bk
FTBF5T Cartan B Lie {081 P R/R. B, 58 X RS AR RN i 7 8 T (1 HE
TR 1AM B0 L HE, 3 [6] SIAN T MIXT a2 E LEE, AR T A
M ZERB— L. #E—2, 3C[7) 5IAT 3- EAB LA XFSN ERESEA. 3 (8]
B9 T Hopf AEHY 32 X [E] 414845 Hopf AL Cartier-Kostant-Milnor-Moore 5 .

YEH Lie fREMIZE=FRMHE), Lie-Yamaguti XA HEE T LIE B E] Nomizul® T
FFR A5 8] AR 5 @ B SE, LA Yamaguti 10 3 —fBes = 2 =58 T4E. 20
e 50 FRE 60 448, 3 [11-12] FIA T EMFRRIFE T EEEMT. FRET 21
#d . Kinyon 1 Weinstein'3! ZERF5E Courant fCEREY, A ¥ HEH @444 Lie-Yamaguti
REL. IL4FE, Lie-Yamaguti fREAHI L AFR I SC [14-19]. ASCEERF Lie ACE EAEX
ST DO A ) F Lie-Yamaguti /0% L, FBFIT Lie- Yamaguti fR% LA 845
FH EFEESEA.
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§2 Lic-Yamaguti fRBEIERMAET
RN 2409 B Ly R, [ () R D R e = e E T,

XFAEE a,b,c,5,t,m € L, Wi FHIFEX:
[a,b] = —[b,al, (2.1)
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{a,b,c} = —{b,a,c}, (2.2)

[la,b],c] + [[b,c], a] + [[c, a], b] + {a,b,c} + {b,c,a} + {c,a,b} =0, (2.3)

{[a,b],¢, s} + {[b,c],a,s}+{[c,al],b, s} =0, (2.4)

(2.5)

(2.6)

{a,b,[s,t]} = [{a,b, s}, t] + [s, {a, b, t}],
{a,b,{s,t,m}} = {{a,b,s},t,m} + {s,{a,b,t},m} + {s,t,{a,b,m}},
)WJ%’ (Lv ['a ']7 {'7 Bl }) j@ Lie'YamagUti 1'—%@
Lie—Yamaguti 4{@%@7&? Q/J : (L7 ['7 ']7 {'7 Yy }) — (L/a ['7 ']/7 {'7 Yy }/) %%:@%Eﬂ‘, E.ﬁ%]:
& Y([a,b]) = [¥(a),p(0)], ¥ ({a, b,c}) = {¥(a),(b),¥(c)}, Va,b,c € L.

EX 2.2020 8 (L[], {--,-}) 4 Lie-Yamaguti 05, V N ijigas(a]. afekmp
S p: L — gl(V) FORRMAEBGT 0 : A2L — gl(V), WMHEE 2,y,2,5.t € LIFRTHFHFA:

0([z,y],2) — 0(z, 2)p(y) + 0(y, z)p(z) = 0 (2.7)

D(z,y)p(z) — p(2)D(z,y) — p({z,y, 2}) = (2.8)

0(x, [y, 2]) — p(y)0(x, 2) + p(2)0(x,y) =0, (2.9)

0(s,t)D(z,y) — D(z,y)0(s,t) + 0({z,y, s}, 1) + 0(s,{x,y,1}) =0 (2.10)
0(x,{y,z,s}) — 0(z,8)0(x, y) + 0(y, s)0(x, 2) — D(y, 2)0(x,s) =0 (2.11)

Hrr D(z,y) = 0(y,2) — 0(z,y) — plz,y] + p(z)p(y) — p(y)p(z), MFK (V;p,0) & L HJ—4
FoR. WLEE V BFRE L- L
H1FEs (2.7)-(2.11) W] 45 T i <F
D([z,y],z) + D([y, 2], z) + D([z, z],y) = 0. (2.12)
i/% (L, ['7']7{'7'7'}) j%] Lie'Yamaguti 'Tjtﬁ ﬁﬂ%ﬁﬂiéﬁ% ai,az € La %X%I@H}&Eﬂ‘
ad : L — gl(L) FIAERYEBET R : AL — gl(L) A
ad(a1)(as) :=[a1,a3], R(a1,a2)(as) :={as,a1,a2}, Vas€ L,
N (ad,R) & L B & LR —PFER. WS L(ar,a2) = R(az,a1) — R(ar,a2) + [ad(a1),
ad(az2)] —ad([a1, as]), = (2.3), L(a1,a2)(a3) = {a1,as,a3}. W, (L;ad, R) #HA L #)
PERER R
EX 2.3 W (L[], {-}) A Lie-Yamaguti A&, HE X L BF2E0 C(L) K
C(L)y:={z€L | [zy]=0, {z,y,2} =0, Vy,z€ L}
MIFR C(L) & L ety
EEX 24 & (L, ['a ']7 {'7 ) }) i (le ['7 ']/7 {'7 ) }/) j@ﬁ/[\ Lie-Yamaguti ']'_%%L (LI; Py 6‘)
T LWFRR WEMERE 2,y,2€ Lu,v,wec ', &
p(x)u, 0(x,y)u € C(L), (2.13)
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p(a)[u,v] =0, pla){u,v,w} =0, O(z,y)[u,v] =0, Oz, y){u,v,w} =0,  (2.14)
W (p,0) #5A L 78 L' $—EH, 30 (L, L' p,0).
A (2.13) M1 (2.14) H]1%
D(z,y)u € C(L), D(x,y)[u,v] =0, D(z,y){u,v,w} =0. (2.15)

w21 p: L — gl(l), §: L®L — gl(L") & Lie-Yamaguti % (L, [, ],
{on}) ZES A Lie-Yamaguti RFC (I [, 1/, {1 -}) B—ERL T L I/ o= (L&
L' [, ]u. {+ - -} x) /& Lie-Yamaguti 0, HFXERE a,b,c€ L,u,v,w e L', 28 [, ],
{0 e XA
[a+u,b+v]x : = [a,b] + p(a)v — p(b)u + [u,v]’, (2.16)

{a+u,b+v,c+why : ={a,b,c}+ D(a,b)w + 0(b,c)u — 0(a,c)v + {u,v,w}. (2.17)
Lie-Yamaguti /8% L x L' ## Lie-Yamaguti {83${ L 4 Lie-Yamaguti {¢#¢ L' 3= TVEH
(p, 0) HIEER.

EX 2.5 B (p,0) N Lie-Yamaguti f{% (L, [, ], {-, -, -}) 7& Lie-Yamaguti 0% (L', [, -],
{0 V) BI—AMERL. iSRS H L — L', SHEEW 2, y,2 € LR
Hlz,y] = p(z)(Hy) — p(y)(Hz) + [Hz, Hy]', (2.18)
H{z,y, 2} = D(z,y)(Hz) + 0(y, 2)(Hz) — 0(z, 2)(Hy) + {Hz, Hy, HzY, (2.19)
WFR H FRTIER (p,0) FAMBSHT. #—28, (L,[-, ], { -}, H) FRFHEMNHS Lie-
Yamaguti fUE, f&jidh (L, H).
F21 OWRLIEL WMIERp=00=0 0 LF L HHEMESET H Z L3
L' #J Lie-Yamaguti fUE([E 7.
(ii) L 2] L B THEREME A (ad, R) BOAHX SO S0 1 AU S TR IL3C [3-4).
W 2.2 B (p,0) A (L[l 4 D) TR (L) ) B AR, T2 g
H 2L L YN ETYHENY ¢y : L — Lx L',z — x+ Hx 2 Lie-Yamaguti /&
W MEE 2,y 2 € L, BRITH
oulz,y] = [z,y] + Hlz,y],
[P1 (), dr (Y)]x = [z, y] + p(x)(Hy) — p(y)(Hz) + [Hz, Hy]',
ou{z,y,z} = {z,y,z} + H{z,y, 2},
{on(2), o1 (y), on(2)}w = {z,y,2} + D(2,y)(Hz) + 0(y, 2)(Hz)
—0(z,2)(Hy) + {Hz, Hy, Hz}'.
Wik, H & L3 L' BN EF 24 B0 ¢u H L 3] L x L' #] Lie-Yamaguti fC5(H
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. R

AW H By ER AT LLZIE Lie-Yamaguti AR R A X o 5+

it 2.1 &% (P, 9) yf] (La ['7 ']7 {'7 ) }) TE (le ['7 ']/7 {'7 ) }/) E/‘J_'/l\/ﬁzﬂi ﬂlﬂ%‘@@%ﬁﬂ‘
H: L — L' ZHMMSHEFY B MG H (EER Gr(H) :={z+ Hz |z € L} Z¥E
FH Lie-Yamaguti ft¥r L x L' B TCEL

W S 2.2, Gr(H) = im(éy). B, G0, R

EX 2.6 ¥ (p,0) & Lie-Yamaguti % (L, [, ], {, -, -}) 7F Lie-Yamaguti ft%¢ (L', |-, -]/,
{0 ) —MEM, T: L' — L 22 WARMER N c K u,0,w e L, T HRE T4
FA

[Tu, Tv] = T'(p(Tu)v — p(Tv)u + Nu,v]’),
{Tu, Tv, Tw} = T(D(Tu, Tv)w + 0(Tv, Tw)u — O(Tu, Tw)v + Mu,v,w}’),
MR T J& L' 2 L W TAER (p,0) B9 X BUHEXTE BH T
@ 2.3 B (p,0) A (L[] {0 h) 2 (L[ 4 ) B —A PR AT 24k
BN H L — L BRI EFLHANY H' L — L Z2RTAEM (p,0) WA 1 4L
FEXZ AT
W W H:L— L EREMEMS AT, WAMER u,o,we L, #lTH
[H 'u, H "] = H~Y(H[H ‘u, H "))
= H ™ (p(H ™ u)v — p(H ™ v)u + [u,2]),
{H ', H v, H 'w} = H Y (H{H ‘u, H "o, H 'w})
= H YD(H u, H ")w + 0(H v, H 'w)u
— O(H Y u, H w)v + {u,v,w}’).
Wk, H-' o L — LJERTAEM (p,0) B9 1 AUEXT Z LHF
Rz, mE H L — L 201 BUEXE BEF, XMEE 29,2 € L, WFELE
u,v,w € L' i o= H ' (u),y = H ' (v), 2 = H N w), \TITAH
Hla,y) = H[H™(u), H(v)] = H(H ™ (p(H ™ () (v) — p(H ™ (v))(u) + [u,v]"))
= p(z)(Hy) — p(y)(Hz) + [Hx, Hyl',
H{z,y,z} = H{H ‘'u, H "o, H 'w})
= H(HY(D(H " u, H 'v)w + 0(H v, H  w)u
—0(H  u, H  'w)v + {u, v, w}"))
= D(z,y)(Hz) + 0(y, z)(Hz) — 0(x, 2)(Hy) + {Hz, Hy, Hz}'.
K, H ZAX 84 A IR
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EMX 2.7 ¥ H' fil H? & Lie-Yamaguti 8% (L, [-, ], {-,-,-}) & Lie-Yamaguti {0%
(L) e Y) REERA (p,0) BIPIHEX HF. WRAFAE Lie-Yamaguti L% H [F]
B L LAY L — L, #5 HEE 2,y Liue L)

W' (H'x) =H?(¢(x)), (2.20)

U (p(x)u) =p((x))y’ (u), (2.21)

WOz, y)u) =0((x), ()Y’ (u), (2.22)

MFRFER (¢, ¢") BARXEF £ 2 B2 (FZS. R, a5 o Mo B ATER,

FRIFXE (¢, ¢') RAHM T H' 2] H? ([E .

45 (2.22) T8 o/(D(, y)u) = D@ (e), (@) ()

SH 24 B H (L1 ) BT o)) XTAER (0.6) fORAHHGY
AT 2R ¢ € End(L) F1 ¢’ € End(L') A Lie-Yamaguti fC& H [ A5 H ¢ [, #5355
(2.21)~(2.22) WAL, W @'~ ' o Hoop J& L B L' JEFAEA (p,0) HIFEX 57

W HERE 2,y,2 € L, %R (2.21)-(2.22), &

(/"' o Hot)[x,y]

= ¢ (H[(x), ¢(y)))

=" Hp(y () (HW () — p((y))(H () + [H((x)), H((y)))')

=p(@) (" o Hot(y)) — p(y) W~ o Hotp(x)) + [~ o How(x), 9" o Hot(y)]),
(W'~ o Hoy){x,y, 2}

=" (H{(x),d(y), ¥(2)})

=D (), ¥ () (H (W (2))) + 0 (), ¥(2) (H (¥ (x))) — 0 (x),¥(2)) (H ((y)))
+{H (), H{W (), H(¥(2))})

= D(z,y) ('~ o Hot(2)) + 0(y, 2) (¢~ o Hop(x)) — 0(x, 2) ('~ o H o (y))
+ {0 Hot(x), '™ o Hotp(y), "' o Hotp(z)}).

R, ¢'~1 o H o JEAHRHSI LT UEEE.

§3 Lie-Yamaguti R XA HE ¥ LRIE

B SEEEE Lie-Yamaguti /C¥0Ay LEJEHE 12 & (V;p,0) K Lie-Yamaguti fC%
(L, [l o) BIFRIR. 1 EBEZEI CI (L, V) UK

n

/_/% /_/—
W >1, O (L, V) =Hom(A’L® - @ AL, V) x Hom(A’L @ --- @ A2 L®L,V);

2 n=0,Cly(L,V)=Hom(L,V).
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Yn > 1 WEE (f,9) € OFS (L, V), K; = 2iAy; € AL, (i =1,2,--- ,n+1),2 € L,
EAGHT 6= (6",0") : CIY (L, V) = CIHLL V), (f,9) = (01(f,9),611(f. 9))
5 (f,9) (K1, K1)
= (=1)"(p(xn+1)9(K1, -, KnyYn+1) = p(Ynt+1)9(K1, -+ Ky Tpt1)

- g(K17 T aKnv [xn-i-l, yn-‘rl])) + Z(_l)k+1D(Kk)f(Kla t al/(\ka o 7Kn+l)
k=1

+ Z (_1)kf(K17 7Kk7"' a{zkvykazl}/\yl+$l/\{xkaykayl}7"' 7K7l+1)7
1<k<i<n+1

51[(f7 g)(Kl, T 7Kn+1a Z)

= (_1)n(9(yn+lv Z)g(Kla e 7Kn7 :Z:n-i-l) - 9($n+1, Z)g(Klv e 7Kn7yn+1))
n+1
+Z k+1D Kk (Kla"'kaa"'vKn—‘rlaz)

+ Z (_ ) (Kla"' 7Kka"' 7{xkayka$l}/\yl+$l /\{:Ekaykvyl}a"' ,Kn+1,2’)
1<k<i<n+1
n+1

+Z K17 ' 7I/(\kv"' 7Kn+17{xkaykaz})a

H 55 2R T 09 7 B B
o = 0B, WEE f € ON(LV), E%GET 6 = (61,01 : Cly(L,V) —
Ciy(L,V), f = (0:1(f),011(f)) A
5 (f)(x,y) =p(@) f(y) — p(y) f(x) = f([z,9]),
ST (f) (@, y,2) =D(x,y) f(2) + Oy, 2) f () = O(x, 2) f(y) — f({z,y,2}),

Yamaguti? EE 505 = 0. HIE, (Ciy (L.V) = @ Ci5 (L. V), 8) % LS.

n=0

glfg 3.1 & H 7\% (Lv ['7 ']v {'a ) }) §IJ (L/v ['v ']/v {'7 Bl }/) %ﬂ:,ﬂzﬂq (pv 9) E@*ﬁxﬁﬁﬁ

WY B py: L — gl(L') f1 0y : AL — gl(L') N
pr()u =p(a)u + [Ha, ],
On(z,y)u :=0(z,y)u+ {u, Hx, Hy}', Vx,y € L,uc L',

W (L' prr, On) R L 89— 3R

W EHE WMEE x,y,2,5,t € Liu e L', BBITHE, B Du(z,y)u = 0u(y, x)u —
aH(xa y)u + [pH(x)7pH(y)]u - pH[xa y]u = D(x,y)u + {H{E, Hyvu}l' j‘&-‘}j}[}'}]%fﬁ (21)7
(2.19), ®NTAH

(On([z,y],2) = Ou(x, 2)pu(y) + 0u(y, 2)pu(z))u
= 9([17’ y]v Z)u + {U, H[J?, y]v HZ}/ - 9(13, z)p(y)u - {p(y)uv H:Ev HZ}/ - 9(13, Z)[Hyv ’U,]/
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—{[Hy,u]', Ha, Hz} + 0(y, 2)p(x)u + {p(x)u, Hy, Hz}'
+0(y, 2)[Hz,u) + {[Hx,u), Hy, Hz}'

=0,
(Dr(z,y)pu(z) — pu(2)Du(x,y) — pu({z,y, 2}))u

= D(z,y)p(z)u+ {Hz, Hy, p(z)u} + D(z,y)[Hz,u]' + {Hz, Hy,[Hz,u]'}’
— p(2)D(z, y)u — [Hz, D(x,y)u] — p(2){ Hz, Hy,u}' — [Hz,{Hz, Hy, u}']
— p({z,y, z}H)u— [H{z,y, 2}, u]

=0,
(On (z, [y, 2]) = pr(y)0u (2, 2) + pu(2)0u (2, y))u

=0(z, [y, 2])u + {u, Hz, Hly, 2]} — p(y)0(z, 2)u — [Hy, 0(z, 2)u]’ — p(y){u, Hz, Hz}'
— [Hy,{u, Hx, Hz}']" + p(2)0(z, y)u + [Hz,0(x, y)u]
+ p(2){u, Hx, Hy} + [Hz,{u, Hx, Hy}'|

=0,
(On(s,)Du(z,y) — Du(2,y)0u(s,t) + 0u({z, y, s}, t) + Ou (s, {z,y, t}))u

= 0(s,£)D(x, y)u + {D(x,y)u, Hs, HtY + 0(s,t){Hz, Hy, u)’
+ ({Hz, Hy,u), Hs, HtY — D(z,v)0(s,t)u — {Hz, Hy, (s, t)u}’
— D(z,y){u, Hs, Ht}) — {Hx, Hy, {u, Hs, Ht}'} + 0({x,y,s},t)u
+ {u, H{x,y, s}, Ht} + 0(s, {x,y, t}))u+ {u, Hs, H{x,y,t}}

=0,
(On(v,{y, 2,5}) = O0u(2,8)0u (2, y) + 0u(y, s)0u (2, 2) — Du(y, 2)0u (v, s))u

=0(z,{y, 2, s})u+{u, Hr, H{y, z,s}}' — 0(z, 8)0(x, y)u — {0(x,y)u, Hz, Hs}'
—0(z,8){u, Hx, Hy} — {{u, Hx, Hy} ,Hz, Hs}' + 0(y, s)0(z, z)u
+{0(z, 2)u, Hy, Hs}' + 0(y, s){u, Hx, Hz} + {{u, Hz, Hz}', Hy, Hs}’
— D(y, 2)0(z, s)u — {Hy, Hz,0(x, s)u} — D(y, z){u, Hz, Hs}'
—{Hy,Hz,{u,Hz, Hs}'}

=0.

HI, (L' pr, 0n) & L BIFR7R. IEEE.
T4 Lie-Yamaguti AU EAHR oo 55719 LR A
B on = (617,04f) : OIS N (L, L) — CIF2(L, L), (f,9) = (05;(f,9): 61 (f,9)) /& Lie-
Yamaguti fRE (L, [, ], {-,-,-}) B9 LIGHTF, HABWE (L;pm, 0n). B4, 2 n>1
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i, SRR (f,9) € CISN(L, L), Ky = xi Ay € A2L, (i =1,2,--- ,n+ 1),z € L,
Si(f,9) (K1, Kng)
= (=1)"(p(@n+1)g(K1, - s Kpy Y1) + [Hngr, g(Kiy - Ky yngr))
= p(Yn+1)9(K1, - s Ky Tg1) = [Hynt1, (K1, Ky )]/

_g(Kla 7Kn7[xn+17yn+1 +Z k+1 f(Kla f{\ka 7Kn+l)

+ {kaaHykaf(Kla' o wf{\ka' o 7K’I’L+1)} )

+ Z (_1)kf(K17 7K/€7"' 7{xk7yk7xl}/\yl+xl/\{xk7ykayl}7"' 7Kn+1)7
1<k<i<n+1

51 (f,9) (K1, -+, Kpya, 2)
= (=1)"(0(yn+1,2)9(K1, -+, Kny ng1) +{g(K, - Ky @), Hyngr, H2}
= 0(zn+1,2)9(K1, -+ Ky ynir) — {9(K1, -+ Ky Ynr), Hepg, HzY)
+n§ VHUD(K)g(Ky, -+ Kiy -+ Ky, 2)
+ {Hap, Hyp, g(K1, -+ K-+, Kpi1,2)})
+ Y (DK Kk Ame e Ay o Ao e it Koga, 2)
1<k<I<n+1
n+1
+Z g(K1, o Ky Ko, {on, ys 23).
Yo = 0B, MEE f € C(L, L), EGHET on = (64,0 : Oy (L, L)) —
Ciy(L, L"), f = (65 (f), 0 () A
St (f)(,y) = p(x) fy) + [Ha, f(y)) = p(y) f () = [Hy, f(@)] = f([z,9]),
8t ()(,y,2) = D(x,y) f(2) + {Hz, Hy, [(2)} + 0(y, 2) [ (x)
+{f(z), Hy, Hz} — 0(z,2) f(y) — {f (), Hz, Hz} — f({z,y,2}).
EX p:AN°L— CLy (L, L") K
o(K)c = 0(b,c)(Ha) — 0(a,c)(Hb) + {Ha, Hb,Hc}, VK =aAbe& A’L, cc L.
EH 3.1 B HJE (L[] o h) B[] L) RTAER (0, 0) RIARXT 0T
FEF M 0n(p(K)) = 0, B AL 5 Cly (L, ') 2% Ciy (L, L') S A HARMAH.
W MEE 2,9,z € L, BEFER (2.1)-(2.19), BATH
3t (p(K))(x,9)
= p(2)p(K)(y) + [Hz, o(K) )] — p(y)p(K)(z) - [Hy, p(K)(@)]" — p(K)([z,y])
= p(z)(0(b,y)(Ha) — 0(a,y)(Hb) + {Ha, Hb, Hy}')
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+ [Hz,0(b,y)(Ha) — 0(a, y)(Hb) + {Ha, Hb, Hy})
— p(y)(0(b, ) (Ha) — (a,x)(Hb) + {Ha, Hb, Hz}')
— [Hy,0(b,x)(Ha) - 0(a,z)
—0(b, [, y])(Ha) + 0(a, [, y]) (H) — {Ha, Hb, Hlx,y]}'

(
(Hb) + {Ha, Hb, Hz}"]/

:0’

5t (p(K))(,y, 2)
= D(z,y)p(K)(2) + {Hz, Hy, p(K)(2)} + 0(y, 2)p(K)(z) + {p(K)(z), Hy, Hz}'
— 0(z,2)p(K)(y) — {p(K)(y), Hz, Hz} — p(K)({z,y,2})
= D(z,y)(0(b, 2)(Ha) — 0(a, z)(Hb) + {Ha, Hb, Hz}")
+ {Hx,Hy,0(b, 2)(Ha) — 6(a, z)(Hb) + {Ha, Hb, Hz}'}
+0(y, 2)(0(b, z)(Ha) — 0(a, z)(HD) + {Ha, Hb, Hz}')
+{6(b,x)(Ha) — 0(a,z)(Hb) + {Ha, Hb, Hz}', Hy, Hz}'
— 0(x,2)(0(b,y)(Ha) — 0(a,y)(Hb) + {Ha, Hb, Hy})
—{0(b,y)(Ha) — 0(a,y)(Hb) + {Ha, Hb, Hy}', Hz, Hz}'
—0(b, {z,y,2})(Ha) + 0(a, {z,y, 2})(Hb) — {Ha, Hb, H{zx,y, z}}’
=0.
HI, S (p(K)) = 0. IEEE.
WH R (L[] ) B ) REAER (0, 0) BIHXTRE HT 2 X
HXBOT ST H 6 p- LEEEWDy: X p > 18, Cy(L, L) i= Ciy(L, LY); 24 p = 0 I,
CH(L, L) = A2L,6 = p. W (@CH(LL'), 0m) R 65T % p > 1, XERTHY p- 1Pk

0
IEH’? p- bihg= lﬂﬁ%ﬂlﬂﬁlg ZR(L, L) 5 BY(L,L'). p- LRAREE R HE (L, L) =
SR, By Lie-Yamaguti AR¥ EAABAMET H B9 LRV, HARBORE L'
ARG, BITEHAMAMMS A F 2 BN ESES T XN LRV R RS, &%
H 1 H' & Lie-Yamaguti %% (L, [-,],{-,-,-}) #] Lie-Yamaguti {0% (L', [,"], {-,-,-})) &
TAER (p, 0) BIPIMAEXH A EF, (v, ) 22 H B H WRSH  7[3¥ SHEE (f.9) €
Ch(L, L), i XEtEmst @ = (of, /1) . cpt (L, L) — CRFY (L, L), (f, ) — (@1 f, &1 g)
H
(@)K, Kn) =0 (F @ () A ), 0™ @) AT (),
(@) (K1, Ky 2) = ¢ (g™ (@) A ), ™ Han) AT yn), 71 (2)),

HP K=z, ANy; €N2Li=1,2,--- ,n+1,z€ L.
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RHE3.2 L AT ’Eﬁ/(@CH(L L), 6u) BT @fﬁ’ (L, L).6m)
By L BEBLSS, Bl @ ooy = 0pr 0 . T Z, TEH’JI@%@TX%@
Cnti(L, L)~ e (L, 1)
lQ@ lq)
crii(L, L) s enrA (L, ).
UL, & P T /A L FAREZ MR @, (L, L) — Hiy (L, 1)
i ERE (f.9) €L, L), B (2.20)-(2.22), BATH

S (@ f, 0" g) (K1, -+, K1)
:(—1)H(P($n+1)(¢’ng)(K1, o Koy Yng1) + [H g, (@7 9) (K1, - Koy Y1)
= p(yn+1) (@ g) (K1, -+ Ky ng1) = [H g1, (27 g) (K, - Koy )]

- (éjlg)(Kly"' K [‘T”H-l y”+1] +Z k+1 (Kk)(éjf)(Kly 7@7"' 7KTL+1)

k=1
+{H,xk7H,yk7((I)If)(K17"' 71?;7"' 7K"+1)},)
+ ) (CDRE@I(K, Ky Az g e Ay o AMae g wd o Kn),

1<k<i<n+1
=(=1)"(p(@ns1)¥ (9" (@) AT 1)y T (@n) AT (yn)y T (Y1)
F[H 21, ¥ (9 (@) AT (1), -, 0 (@) AT (), 0 (ynsn)))]
— p(yn+ 1)V (g ) AP (1), T (@) AT (Yn), ¥ (Tn1)))
— [H'yns1, ¥ (g @) A (1), 0 @) AT H(yn), ¥ (Tne1)))]
— (g @) AT )y T @) AT )y T ([0t Y ])))
+Z DD (™ (@) AT @) 0 @R) A=), 7 @ngn) A DT (gng))
 {H e, H i, ' (F0 (@) AT (wn), o @) A (ga)s 50 (@) A (yar1)})

S DM@ @) AT @), @) A ge), - T e g @) AT ()

1<k<i<nt1
+y @) A oy ud 0T @) AT (nt)))
=¢' (65 (f, )@ @) AT (1), T (@) AT (Ynt))
=" (05 (f, 9) (K1, K1),
51 (@1 f, @' g) (K1, -+, K1, 2)
=(—=1)"(0(Yn+1,2) (@ g) (K1, -+, Knyny1) + {(@" ) (K1, -+ s Ky Tng1), H'yngr, H'2Y'
— 0(@nt1,2)(@" ) (K1, -+, Ky yngr) — {( @ 9) (K1, -+ Koy Ynr), H'wr, H'2Y)

+Z 1R+ )((I)Ilg)(K17,,,7]a7... Koy, 2)

+{H xleylw((I)II )(Kh'" 7[?;7"' 7Kn+17z)},)
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+ Z (_1)k((I)IIg)(K17"' 71/{\k7"' 7{mk7yk7mz}/\yz+$z/\{ﬂvk7yk7yz}7~~ 7K’FL+17Z)

1<k<i<n+1

+Z (I)II 7"'71?;7"'7Kn+17{$k7yk72})

=(=1)" (O(yn+1,2)% (g " (@) A% (W), 0 (@) AT (), ¥ (1))
+{W (g @) AT @), T (@) AT (W), T (@ng1))), H yngr, H'2Y
— 0(ns1, 200 (g (@) AT (1), T (@) AT (Yn), ¥ (Ynt)
— {9 @) AP (wa)s T (@) AT () ¥ (Ynt1)))s H e, H'2Y')

n+1

+ Z DM (DY (9@ @) AT (), 8 (we) A= (ge), -

Y @) AT (Yns1), 0 (2)))
 {H i, H' i, ¥ (9(6 ™ (@1) A (ya) o (@) A (gn)s -+
v

Y @ng1) AT Wng1), 0 (2)Y)
Y DM W @) AT ) @) A (), e i i} AT ()
1<k<i<n+1
+¢71(ml) A¢71{Ik7yk7yl}7" . 7¢71(m”+1) /\wil(yn+1)7¢7l(’z)))
n+1

(1R (g0 (@) AT (), (k)

A (ga) s @ne1) AT Gnrn) ¥ i s 21))
:W(ﬁ{(f’ g)(w_l(ml) A ¢_1(y1)7 e M/)_l(%ﬂ-l) A ¢_l(yn+1)7¢_l(z)))
:q)ll(dg(fv g)(K17 o 7KTL+17 Z))

I, ®ody =0p o ®. #H—2, © FEF T XN EFEAFRZBEHES @, : HE(L, L) —
HE (L, L), L.

§4 Lie-Yamaguti R LM M EFHITS /I

B (L[] {5 & K LR Lie-Yamaguti fA%, K[t] 2848 ¢ fy2 B3, N
K[t/ (#?) ® L =& K[t]/(t?)- #. #—#, K[t]/(#?) @ L =& K[t]/(t?) L Lie-Yamaguti fCEL,
H Lie-Yamaguti {CE 454 4

[f()z, 9@yl = f(O)g(B)[z.y], {fB)z,9@)y, h(t)z} = f)gO)h(t){z,y, 2},

et f(t),9(t), h(t) € K[t]/(#%), 2, 9,2 € L.

ESL 4.1 & H 7\% (Lv ['7 ']v {'a K }) §IJ (L/v ['v ']/v {'7 K }/) %ﬂ:,ﬂzﬂq (pv 9) E@*ﬁxﬁﬁﬁ
T, S L — L HRAERG. R Hy = H+1tS mod (¢%) WRMXM T, MK S &
AR A H 39— T 55 /NEAE.
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AL MRS AREREOET B H— 45N U S RS T 1
B —A 1- B

W R He = H 4t 2N T, WAMERE v, y,2 € L, A1F

Hila,y] = p(x)(Hey) — p(y) (Hix) + [Hew, Hyyl',
H{z,y,2} = D(z,y)(Hyz) + 0(y, 2)(Hyx) — 0(x, 2)(Hyy) + { Hyx, Hyy, Hyz)'.

R EREXFL ¢ MR A

Slz,y] = p(2)(Sy) — p(y)(S2) + [Hz, Sy]" + [Sz, Hy|',

Sz, y, 2} = D(x,y)(32) + 0(y, 2)(Sz) — 0(x, 2)(Sy) + {Sw, Hy, HzY + {Haz, Sy, Hz)'

+{Hx, Hy, 3z}
G, 610(3) = (51(3),63(3)) = 0, Bl u(3) = 0. iEEE
EX 42 W HRE LD B (L L) RTFER (p,0) B
NEF H = H+1S0 fl HY = H+1S2 2 H ARSI /N, IREE
K =anbe LAL, {#f% (Idg +tL(K),1dp +tD(K)) /& H} 8] H? (FEZ, WK H 5 H?
S

PRI, MR K =anbe LAL, 45 (Id, +tL(K),Idp +tD(K)) J& Hy 8] H
WIS, WIFR H, & F-PLEY.

EIE 4.1 WRPIANBSETCIT/NEAE HE = H + 131, HY = H + 1S9 Z54ri,
S 5 Qo 7 HY(L, L) Fg TR —4_LRJEZ.
W % (Idp +tL(K),Idy + tD(K)) =& H} 2] H MFEZ, B (2.20), 774%
(Idr + tD(K))(H + t31)c = (H +1S9)(Idf, + tL(K))(c), Vce€ L.
Hegg BRI O WRBAHERX (219),F
(S1 — S2)(c) = 0(b,¢)(Ha) — 0(a,c)(Hb) + {Ha, Hb, Hc}'.
BRI, (S1 = S2)(c) = p(K)e, Bl S1(c) — S2(e) = du(K)(c) € By(L, L'). BPIE 1 5 2 18
Hi(L, L) PR TR —A_LRE. R
Bigt R E A R L RN EGEIR SO R TR A B WAL
& F X MW
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