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1 5]
M5 R2E = AR RMIES, 2 color = REUMEFAS T P32 HF9t. 2007 4, STk [1]
U color = AR, SOk [2) D198 T 25 color = REITEZ IR Sk [3] #5 T Z color
ZAK Frattini 7RI SUREER. SOk [4] W18 T2 color = RIALL. ST [5, 6] 0 T2

color ZRMFT 7L T AT T. IR [7] BFFE T 702 color = &.
Yamaguti 7E3CHA [8] 2 T ZE=R1F RS ERHES. STk (9] A H EFAGTR 1
ZEZRMPJEAMY KB, BHET, SCHk [10, 11] 758 T 6-Jordan 2= = R 1 _L[FAF Hom- 2=

= &) Nijenhuis 5 7. SCHA [12] ZIiE | 25k = R 1) _E A Nijenhuis 57, SCHR [13] #£ 7T
T Hom- B =R LFEHAIEA. TRAEZE EEFHEIRHET 212 color =R . AW

% color =&ML A Nijenhuis 55, JiTig HIEA.
2 Z color Z &K E[EIA
EX 2.1]1] % G RAHR, KRR, # Va, 8,7 € G, FAISRIIRAL
ela+B,7) =ela,7)e(8,7)

e, f)e(B,0) = 1, e(a B +7) = e, Be(a,7)
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%5 T GBI R R R B F R a, b, ¢, M [al, b, | € G RAENHIREL JoWi(E,
15 e
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BN 2201 BT — 0yecT, REK LA G-HHL A0, % T 6 =0ia s
[ ] :TxTxT— Tie:

[a,b,c] = —¢&(a,b)[b,a,c], (2.1)

e(c,a)la, b, c] +e(a,b)[b, c,al + (b, c)[c,a,b] =0, (2.2)
[a7 b7 [C7 d7 e]] = [[a7 b7 C]7d7 e] + E(a' + b7 C) [C7 [a7 b? d]7e] + E(a' + b7c + d)[c7 d7 [a'7 b7 e]]? (2'3)
Va,b,e,d,e €T, WF T &2 color =R,
WR =M £ (T, ) — (T, ]) 2 G-Br ik &2 8 b g m s, His 2
f(la,b,¢c]) = [f(a), f(), f(c)]', WIFK f /&2 color = RIS,
EX 2.3 BT &Z color =&, VAN K LK G-Itk &= 0. 5 H WL B
0:T®T — End(V), VY a,b,c,d €T i/ :

e(la+b,c+d)f(c,d)b(a,b) — e(a,b)e(a + ¢,d)b(b,d)0(a, c)

(2.4)
—0(a,[b,c,d]) +¢e(a,b+c)D(b,c)f(a,d) =0,
e(a+0b,c+d)f(c,d)D(a,b) — D(a,b)d(c,d) (2.5)
+0([a, b, c],d) + e(a+b,c)0(c, [a,b,d]) = 0, '
D([a,b,c],d) +e(a+b,c)D(c, |a,b,d]) — D(a,b)D(c,d) (26)

+e(a+b,c+d)D(c,d)D(a,b) =0,
Horb D(a,b) = e(a, b)0(b, a) — 6(a, b), WFK (V,0) & T 125, V A T- K.
f5l 2.4 BT &% color =FK. X 0:T®T — End(T) N
e(aa b)(x) = E(a’ + b7 I)[.’L‘, a, b]7 D(av b) = 8(@, b)H(bv Cl) - H(CL, b)7

GAE D(a,b)(z) = [a,b,x], T N T- ¥, B (T,0) & T HItERERR.
Rl 2.5 W T 2% color =%, (V,0) & T H—MER. WT @V 2% color =%.
W ENZRER ] (TeV)eTaeV)e(TeV)—-TaV N

[(a,u), (b,v),(c,w)] = ([a,b,c],e(a,b+ c)8(b,c)(u) — (b, c)f(a,c)(v) + D(a,b)(w)),

Y (a,u), (b,v), (c,w) € TOV, HH |(a,0)| = |al, |(0,u)| = |u|, D(a,b) = &(a, b)d(b,a)—0(a,b).
HT T /&% color =&, HiE (2.1) KL, V (a,u), (b,v), (c,w) € T OV, HUIFiH5H

b,v), (a,u), (c,w)]

b,a,cl,e(b,a+ c)f(a,c)(v) —e(a,c)d(b,c)(u) + D(b,a)(w))

= (—¢(a,b)b,a,c],—e(b,c)(a,c)(v) +e(a, b+ c)0(b,c)(u) —e(a,b)D(b,a)(w))

= ([a,b,c],e(a,b+ c)b(b,c)(u) — (b, c)f(a,c)(v) + D(a,b)(w))

= l(a,u), (b,0), (¢, w)],

JITEA (2.1) ar.
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A (2.2) 3, AU A

e(c,a)[(a,u), (b,v), (¢, w)] + &(a, b)[(b, v), (¢, w), (a,u)] + (b, )[(c, w), (a, u), (b, v)]
= (e(e,a)la,b,c] +e(a,b)b,c,a]l + (b, c)[c,a,b],Q),

Hor:

it A

—e(c,a)e(b, ¢)f(a, c)(v) +e(c,a)D(a, b)(w)

+e(b,c)0(c,a)(v) —e(a,b)e(c,a)d(b,a)(w) + e(a, b)D(b, c)(u)
+e(c,a)f(a, b)(w) — (b, c)e(a, b)d(c, b)(u) + (b, ¢) D(c, a)(v)

= &(a,b)0(b,c)(u) + (e(a, b)D(b, c)(u) — &(b, c)e(a, b)d(c, b)(u))
+e(b, c)f(c, a)(v) + ((b, ) D(c, a)(v) — (¢, a)e(b, ¢)b(a, ¢) (v))
+e(e,a)0(a, b)(w) + (e(¢,a) D(a, b)(w) — £(a, b)e(c, a)0(b, a)(w))

= ¢(a,b)d(b,c)(u) —e(a,b)d(b,c)(u) + (b, c)0(c,a)(v) —e(b, c)b(c, a)(v)

(

= 0,

e(c,a)[(a,u), (b,v), (c,w)] + £(a, b)[(b, v), (¢, w), (a,u)] + &(b, ¢)[(c, w), (a,u), (b, v)]
= (0,0).

ﬂEIJFH (23) fc? v (a7u)7 (ba ?)), (Cv w)a (d7 m)7 (67 n) ceToV. ﬁ‘ﬁﬂﬂ_l:

[[(a,u), (b,v), (c,w)], (d,m), (e,n)] +e(a+ b, c)[(c, w), [(a,u), (b,v), (d,m)], (e, n)]
+e(a+ b, e+ d)[(c,w), (d,m),[(a,u), (b,v), (e,n)]]

= ([[a,b,c],d,e] +e(a+b,c)[c,[a,b,d],e] +e(a+ b,c+ d)[c,d,[a,b,e]],II; + I + II3)

1

114

= ([aa b, [C> d, 6]], H4) = [(CL, u)a (ba v)v [(Ca w)a (d7 m)a (ea TL)H

= ela+b+c,d+e)e(a,b+c)(d,e)0(b,c)(u) —e(a+ b+ c,d+ e)e(b,c)0(d, e)f(a,c)(v)
+e(a+b+c,d+e)d(d,e)D(a,b)(w) — e(d, e)f([a, b, c], e)(m) + D([a, b, c],d)(n);
= —cla+b+d,e)(a,b+d)e(a+b,c)(c,e)f(b,d)(u)
+e(a+b+d,e)e(b,d)e(a+b,¢)0(c,e)f(a,d)(v)
+e(e,a+b+d+e)e(a+ b, c)f([a, b, d], e)(w)
—e(a+b+d,e)e(a+ b,c)0(c,e)D(a,b)(m) + e(a+ b, c)D(c,[a,b,d])(n);
= ela+b,c+d)e(a,b+e)D(c,d)d(b,e)(u) —e(a+b,c+ d)e(b,e)D(c,d)d(a,e)(v)
+e(a+b,c+d)e(c,a+b+d+e)d(d, [a, b, e])(w)
—cla+b,c+d)e(d,a+b+e)d(c, |a,b,e])(m) +e(a+b,c+ d)D(c,d)D(a,b)(n);
= ¢ela,b+c+d+e)d(b,[c,d e])(u) —e(b,c+d+e)f(a,[c,d, e])(v)
+e(e,d+ e)D(a,b)0(d,e)(w) — e(d,e)D(a,b)d(c,e)(m) + D(a,b)D(c,d)(n).
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ENX 2.6 WT & color =R, VHRNT-H. Hn LU f.TxTx---xT—TiH

(1) f($1’1-2’ e XY, .’xn) — —E(x,y)f(xl,xg, Y, T, .71'”)7

(2) e(z,2)f(x1,xa, , Tn_3,2, Y, 2)te(x,y) f (X1, 2, -+, Tn_3,Y, 2,2) +e(y, 2) f (21, T2, -~
S Tpo3,2,2,Y) =0,
WFK £ N T I n- EBE 2 O™(T, V) &4tk n- FEERIEES, Vn > 1.

EX 27 WT &% color =&, VAT B XTn=1234 LARET I :
C™(T,V) — C"2(T, V) [fE X :

o P feCH(T,V), M

dlf(x17x27x3)
= e(f + a1, 20 +3)0(22, x3) f(21) — f([71, 22, 23])
—e(f,z1 + x3)e(x2, w3)0(21, 3) f (22) + €(f, 71 + T2) D (21, 32) f (3).

o F fecC¥(T,V), M

de(y,.Tl,J?Q,.T?,)
= e(fty+a,22+23)0(12,23) f(y, 71) — fy, [T1, 72, 73])
—e(f 4y, w1 + x3)e(w2, 23)0(x1, 3) f(y, 22) + €(f +y, 21 + 22) D (21, 22) f (Y, 23).

o WIR fe 3T, V), N

d3f(x1,$2,x3,x4,x5)
= e(f+x1+ o+ x3, 24 + x5)0(24, T5) f (21, 2, T3)
—e(f + x1 + ®a, w3 + T5)e(24, T5)0(x3, T5) f (1, T2, T4)
—e(f,x1 + x2)D(x1, 22) f (23, T4, 25) + (f + 21 + 22, x3 + x4) D (23, 24) f (21, T2, T5)
+f([x1, a2, 23], 4, x5) — f(21, X2, [X3, T4, T5]) + (21 + T2, 23) f (23, [T1, X2, 4], X5)

+e(x1 + @2, x5 + 24) f (23, T4, [T1, T2, T5]).
o IR f e CHT, V), I

d4f(y,x1,x2,x3,x4,x5)
= e(f+y+mz +x2+ 23,24 + 25)0(24, 25) f(y, X1, T2, T3)
—e(f4+y+ a1+ 22,23 + T5)e(xg, 25)0(23, 5) f (Y, T1, T2, X4)
—e(f +y,x1 + x2)D(xy, 22) f(y, T3, 4, T5)
+e(f +y+ a1+ 2o, 23 + x4)D(x3, 24) f(y, 21, T2, T5) + f(y, [21, T2, 23], T4, T5)
—fly, @1, @2, [x3, T4, x5)) + (21 + 22, 23) f(y, T3, [21, T2, 4], T5)

+e(x1 + 22, x5 + 24) f (Y, T3, T4, [T1, T2, X5)).

EIR 2.8 W T &% color =&, VA T- B W FIBFEF d L d2d" =0,n=1,2.
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WE B EIAE TR, dBd =0 /153 d*d? = 0. T2 RFRIE d3d = 0.

d*(d* f) (21, T2, 3, T4, T5)
= e(f+a1+ 22+ 23,24 + 25)0 (24, $5)(d1f)($1,$27 r3)
—e(f + 1 + T2, 13 + m5)e (w4, 25)0(23, 75) (d* ) (21, T2, T4)
—e(f, a1+ x2) D@1, 22)(d' f)(3, 4, 25)
+e(f + x4+ 29, 23 + 24) D(w3, 24) (d" ) (21, 20, 75) + (d* ) ([21, T2, 3], T4, T5)
—(d f)(z1, T2, [T3, T4, v5]) + e(z1 + 22, 23)(d" f) (23, [11, T2, T4], T5)
te(wy + T2, 23 + 24)(d" f) (23, 74, [21, T2, 5))
= e(f+x1+ a0+ 3,04 + 25)0(24, 75) (e(f + 71, T2 + 23)0(22, 23) f(21)
—e(f, @1 + w3)e(w2, w3)0(21, 23) f(22) + €(f, 21 + @2) D(21, 22) f(23) — f([21, 32, 73]))
—e(f + 21 + T2, 23 + 5)e(w4, 15)0(23, 75) ((f + T1, T2 + 24)0(20, 24) f (1)
@1+ 24)e(2, 14)0(21, xa) f(22) + €(f, @1 + 22) D(@1, w2) f(24) — f([21, T2, 24]))
—e(f,z1 + x2) D (21, 22)(e(f + x5, x4 + x5)0(24, x5) f(x3) — f([73, 24, 25])
—e(f,xg + x5)e(xy, x5)0(x3, 5) f(24) + €(f, x5 + 24) D (23, 24) f(25))
+e(f +m1 + wo, w3 + 1) D(x3, 24) (e(f + 21, T2 + 15)0 (T2, 75) f (1)
—e(f, 21+ w5)e(x2, w5)0(21, 25) f(w2) — f([21, T2, 25]) + €(f, 21 + 22) D (201, 22) f (25))
+e

—&

(
(f
(
(
(f
(
(f + 1+ 22 + 23,24 + 5)0(x4, 5) f ([21, 22, 3])) — f([[X1, X2, T3], 24, T5])
—e(f,x1 + 2o + x5 + x5)e(2g, x5)0([21, T2, 3], T5) f(T4)
+e(f,x1 + 2o + 3 + x4) D([21, X2, 3], 24) f(25) — (— f([21, T2, [T3, T4, x5]])
+e(f + @1, 22 + 3 + x4 + 25)0(22, [23, T4, x5)) f(21) + (f, 21 + 22) D (21, 22) f ([23, T4, T5))
—e(fyz1 + T3 + 24 + 35)e(T2, T3 + T4 + 25)0(21, [T3, T4, T5]) f(72))
e(zy + xo,x3)(e(f + @3, 21 + @2 + x4 + 5)0([x1, T2, x4, x5) f(23) — f([23, [x1, T2, 4], T5])
—e(f,xs 4+ x5)e(xy + 22 + m4, x5)0(x3, x5) f ([21, T2, T4])
+e(f,x1 + @2 + w3 + 24)D(x3, [T1, 22, 24)) f(25))
+e(xy + xo, 23 + 24)(e(f + 23,21 + T2 + x4 + x5)0 (24, [21, T2, 25]) f(23)
—e(fy 1 + 2o + x5 + w5)e(wa, 1 + T2 + 5)0(23, [T1, T2, T5)) f(24)
+e(fs s + xa) D(ws, x4) f([21, 22, 25]) — f([23, 24, [21, T2, 5]]))
= e(f+z,z2+ x5+ s+ 25)A (1) —e(f + 22, w3 + 24 + x5)e(f, 21) Ao f (22)
+e(fy @1 + 22 + 24 + 5)e(w3, T4 + 5) As f(23) — e(f, 21 + 22 + 23 + 25)e (T4, T5) A f (24)
+e(f,z1 + z2 + w3 + x4)As f(5).

+

AN = e(xo+ 3,24 + 25)0(24, x5)0(22, x3) — (22, x3)e(T2 + X4, T5)0 (23, 5)0(22, T4)

—0(z2, [x3, T4, T5)) + (22, 23 + x4) D(23, 4)0(22, x5) = 0;



62 g4 =2 7 & Vol. 43
Ay = e(x1 + 23,24 +25)0(24, 5)0(01, 23) — (21, 23)e(T1 + T4, T5)0(23, 5)0(21, 74)
—0(x1, (3, T4, 5)) + (21, 3 + 24) D(23, 24)0(21, 25) = 0;
Ay = e(xy+ 22,4 + 25)0(x4,25)D(x1, x2) — D(21,22)0(24, T5)

+0([x1, X2, 4], T5) + (21 + T2, 24)0(24, [T1, T2, 5]) =

Ay = e(xy + 22,3 + 25)0(x3,25) D(x1,x2) — D(21, 72)6(
+0([x1, o, 23], x5) + (21 + X2, 23)0(23, [T1, T2, 25]) = O;

As = D([z1,22,23],x4) + (@1 + 22, 23)D(x3, [x1, T2, T4])

—D(z1,22)D(x3,24) + e(x1 + x2, 3 + x4) D (23, 24) D(21, 22) = 0.

LT d3(d f) (21, 22, 23, 24, 75) = 0, B d3d* = 0.

Hdf=0,n=1,23,-, WK f € C"(T,V) N n RIGH, 1L Z"(T, V) & n- RIGHA K
72308, B(T,V) = d"2C" (T, V), i n > 3. Hd" 2d" = 0 %1, BY(T,V) & Z"(T,V)
72318, TR0 & X2 color =& T [ n- B LREAN HY(T,V) = Z™(T,V)/B"(T,V).

3 Z color Z A ES KT

W T &% color =R, K[[t]] &Lt AEEMIEXFREIA. Bix T[] 2 T Lr—4E
ENX 3.1 T &% color =&, W T HWESHEIEALL L —HAREE f, - TxT xT —
Tt N
fi(z1, 20, 23) = ZFz‘(whﬂ«"z’ﬂ«"g)ti = Fo(z1, 29, 23) + Fi (21, 2o, 23)t + Fo(z1, 2o, 23)t> + - - -,
i>0
HARA F & K- 8BS, F o T x T x T — T, Fo(x1, 20, 23) = [21, T2, 23], W52 LA T 5%
4
fe(z1, 22, 23) = —e(21, 22) fi (22, 21, 23), (3.1)

e(xs, 1) fi(w1, Ta, w3) + (w1, 22) fi (w2, w3, 1) + €(22, T3) fr (T3, 21, 22) = 0, (3.2)

ft($1,$2,ft($3,554,$5>> :ft(ft(1317$2,553),$4,335)
+e(x1 + 29, 23) fir(@s, fi(@1, ¥2, 4), T5) (3.3)
+ (@1 + 2, 23 + x4) fr(23, T4, fr(21, T2, T5)).

F R GB1) —B3)ENT (,j<n,n=01,2,-)

Fi(ﬂibﬂ?z,fﬁs) = —8(3717372)1:‘1‘(90279017%’3)7 (3~4)
e(xs, x1)Fi (21, 2, x3) + (21, 22) Fi (22, T3, 1) + €(x2, 3) Fi (T3, 21, 22) = 0, (3.5)
Z Fi(171,172,Fj($3,134,135)) = Z (Fi(Fj($1,$2,$3),334,$5)
i+j=n i+j=n
(3.6)

+e(xy + 22, x3) Fi(z3, Fj (21, 22, 24), T5)
+e(x1 + @2, x3 + x4) Fi (23, T4, Fj($1, Ta,T5)).
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2, X (3.6) HMT Y FiF; =0, Hrf

i+j=n

FFj(x1, 22,23, T4, Ts5)
= —F(x1, 29, Fj(zs,24,25)) + €(x1 + T2, x3) F (23, Fj (21, 22, 24), X5)
+F;(Fj (w1, 22, %3), 24, T5) + (@1 + T2, 23 + 24) Fi (73, 24, Fj (21, 72, 25)).

Hn=1, 1 (3.6) FMT FoF\ + FiFy = 0;
;i,l n Z 2, J—it (36) /—{—%'ﬁl\ﬂ: —(F()Fn + FnFQ) = Fan,1 + Fan,Q + e+ anlFl'
EB F()(l’l,l‘g,l‘g) = [.7,‘1,3,‘27133], I)_I\Uﬁ

F0F1($1,$2,133,$4,175)

= —Fy(z1, 29, Fi(z3,24,25)) + (21 + 22, x3) Fo(x3, F1 (21, 22, 24), T5)
+Fy(Fi(x1, 20, 23), T4, 5) + (21 + To, X3 + 24) Fo (23, T4, F1 (21, 22, 25))

= —|x1, 22, Fi(x3, 24, 25)] + £(x1 + T2, x3) |23, F1 (21, T2, 24), T5]
+[Fi (21, 29, 23), x4, 5] + (1 + T2, T3 + T4)[T3, T4, F1 (21, T2, 25)]

= —D(z1,22)Fi (23,4, 75) — €(x1 + T2, 3 + T5)e(24, ¥5)0 (73, ¥5) F1 (21, T2, 74)
+e(xy + xo + a3, 4 + x5)0(24, 25) F1 (21, 2, T3)

+e(x1 + @, 23 + x4)D(23, v4) Fi (21, 22, 25).

FH, A
F1Fo($1,$2>$3,$4,$5)
= —Fi(x1, 22, Fo(xs3, 24, 25)) + (21 + 22, 23) F1 (23, Fo (21, X2, 24), X5)
+F (Fo(x1, 20, 23), T4, 5) + (X1 + To, X3 + 24) F1 (23, 4, Fo(x1, 29, 25))
= —Fi(x1, 29, [9537954,905]) +e(xy + 22, x3) Fi (23, [9517!1727364] Ts5)
+Fi([z1, 2, 23], x4, T5) + (21 + 22, T3 + 24) F1 (23, T4, [T1, T2, X5)).
TR

(FOF1 —|— F1F0>(x1,$2,x3,x4,£ﬂ5> = dSFl(xl,xg,x3,1,'4,l'5).

H FyFy + FyFy = 0 0 f8 d3Fy, = 0, MA{8 —d3F, = F\F, 1+ FoF, o4+ F, 1 Fy. I
i F N ft KT 55 MNEAR .
EX 3.2 W T &% color =&, #171E K[[t]]- B A[FH

=Y (@)t (T, fo) = (T f),

>0
Hrh g =idy, ¢ : T — T A K- ZeVEBIR, 352
¢tft(331,$27373) = ft/(¢t(x1)a¢t(x2)7¢t(x3))v Vi, ze, 23 €T,
WIFR T A LS ML IR f, B f, RS0, 28 fo ~ f,.
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R, ik Fy = F, = -+ =0, MR f, = Fo AT R f, ~ Fy, WK f, g
MR AR SEOERIEE f BARUNE, TIFRR T RMEHTRITEZE color = &.

TEHE 3.3 W fi =), Filzr, ma, 23)t" 5 fi = > is0 F (1,20, x3)t" A T WP 1
BBHOL A, M/NEZR F, A F, TR /\J:IZHH H3(T,T).

WE B R F SN, AR K([H)- BRI ¢ (v =D s Qi) 1T

Z¢z (ZF x1, To, T3t > ZF <Z¢k r1)t ,Z@(ﬂfz)tl,Z(?m(fs)tm) t

i>0 i>0 i>0 o0 >0 =
b,
Z ¢i(F, £E1,£E2,£L"3))ti+j — Z Fi/(qﬁk(ﬂn),¢z($2),¢m(l‘3))ti+k+l+m.
i+j=n itk+l+m=n
Ebi

Z@ (w0, m))t = Y Fi(dn(wr), di(@2), b (w3))t.

i+j= i+k+l+m=1

b b AL i R Hs

F1($1,$271'3> + ¢1([x1,x2,x3])
= F1l($1a$2,$3) + [p1(21), 22, 23] + [21, O1(22), 3] + [71, 72, D1 (23)],
TP
Fy(21, %, 23) — Fy (21, 22, 23)
= [p1(21), 2, 23] + [71, P1(22), 3] + [T1, T2, P1(23)] — b1([21, T2, 73])
= e(x1, 72 + 23)0(22, 23)P1(71) — (w2, 73)0(71, 23)P1(72) + D(w1,02)P1(23) — d1([21, T2, 73])
= d'¢1(z1, 29, 23).
ik B — F, = d'¢, € B¥(T,T).
EIE 3.4 W T £&Z color =&, #7 H3(T,T) = 0, W T & fEHTHITER.
W W f 2 T MRSEIRAE, R f = Fo + isn Fit'. W —d3F,, = FiF,_1 + F5F, 5+
-+ F,  Fy=0. HHT,T)=0%1, F, € Z3(T,T) = BT, T), BI{##E g, € CY(T,T) fi
3 F, = d'g,.
¢t idpy — gnt™ ')_'\'J
¢ (idy + gnt™ + g2 + g2 3" 4 -+ )
= (idg — gnt™)(idy + gnt™ + got™™ + got> + - - -)
= (idg 4 gnt" + g2t + got” 4 - -) — (gat" + gat>" + got™" + -+ )
= idyp.
[FELATE (idg + gnt™ + g262" + ¢33 + -+ )y = idp. Bk ¢ : (T[], 1) — (T[], f,) &k
PEER. R — NS

ft,(33179627l’3) = ¢t_1ft(¢t<x1)a ¢t(x2)a ¢>t(1‘3>)-
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Eﬁjﬁ’ Je ~ ft/ ik ft/ = ZiZOFiIti- y

(idr — gnt™) (ZF T1, T2, x3) ) (Fo-FZFt ) 1= gn(@)t", 22 — gn(22)t", 25 — gn(23)t"),

>0 i>n
&1
ZF $17x2’x3 t - Zgn $1,.’E2,.’E3)t‘+n
>0 >0
= Fo($1,$2,$3) - {Fo(gn(dh),l’z@s) + F0(171,9n($2)7$3> + F0($1,$279n($3))}tn
+{Fo(gn (1), gn(x2), T3) + Fo(21, gn(22), gn(x3)) + Folgn(21), T2, gn (23)) }t*"
+Fo(gn(@1), 90 (), gu ()" + Y Filwr, a2, 23)t"
i>n
- Z{Fi(gn(xl)a T2, x3) + Fy(21, gn(22), 23) + Fi(21, T2, g (w3)) "
i>n
+ Y {Fi(gn(21), 9n(22), 73) + Fi(21, gn(22), 9 (23)) + Fi(gn(21), 2, gn (w5)) } 2"
i>n
_ZE(gn(xl)vgn(x2)7gn(x3>>tl+3n
i>n
TR
Fy(z1, 22, 23) = Fo(21, 22, x3) = [T1, X2, 3],
F ($1,$2,$3) = ($1,$2,$3) = F;71(13171327173) =0,
F
F, (21,22, 73) — gn([z1, T2, 73))
= Fn(xlux%ml}) - [g ( ) $2,$3] [x17gn(x2)7x3] - [x17x27gn($3)]
= Fy(x1,22,23) — (21,22 + 23)0(x2, ©3)gn (@1) + €(22, ©3)0(21, 3)gn (22) — D(x1,22)gn(x3).
T

F,;($1,$2,$3) = F, (21,29, 23) — d" gn(21,72,23) = 0.
W15 f, = Fo + Sisna1 Fyt1. HIAGNE, 43 f, ~ Fy, 80T SEEHTRIE K.
4 ZF color =%&H Nijenhuis EF
WT &% color =R, : T xT xT — T &=L, BEAHE T N SH0E:

(@1, T2, T3]\ = [T1, T2, T3] + A(x1, T2, T3), (4.1)

:/H\:q:] T1,T2,T3 S T7 )\ y\j/}%
#r T X (4.1) E LIIBE [+, -, |n MIZE color = R, 1A Ty, WEK o A - SHE
color =& T WITLF /NEAE.
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TEIE 4.1 W T 2% color =&, N T\, /&2 color =R Y4 HAY
(1) Y £ T EEXZF color =5 ;

(2) ¥ & T I 3- RIGH.

WE (=) # Ty &% color =&, WV xy, 20,23 €T, H

[T1, T2, x3|\ = X1, T2, 3] + AN)(21, 2o, x3) = —e(x1, X2)[T2, X1, T3] + M(21, X2, T3),
(1, Ta, x3]\ = —&(x1, T2)[X2, 1, 23] = —e(x1, 22)[T2, 1, 23] — (21, X2) A (22, 21, T3).
T
Y(x1, 2o, x3) = —e(x1, ) (22, 1, T3). (4.2)
G
0 = e(ws,x1)[x1, T2, 3|\ + (21, T2) [0, T3, 1] 5 + (22, 3)[T3, 1, T2]A

= e(ws,x1)[x1, 2, 23] + (23, 1) AN (21, T2, 23) + (21, T2) X2, T3, 1] + (21, o) ANY(X2, T3, 1)
+e(xo, x3)[xs, X1, T2] + (T2, x3) ANY(23, T1, T2)
= e(wg,x1)[x1, o, 23] + (21, T2) [T2, 3, 1] + (22, 3)[T3, T1, T2]
+A(e(@3, m1) (21, 2, T3) + (21, T2) (22, T3, T1) + (@2, 23)Y (T3, 1, 22)),
CIES;
e(x3, x1)Y(x1, T2, x3) + (1, 22)Y (T2, T3, 21) + (T2, T3) (23, 21, 22) = 0. (4.3)
A 11, X0, T3, 4, x5 € T, BN HHER

(21, T2, [T3, T4, T5]A]x =[[®1, T2, T3] N, Ta, T3]\ + (@1 + T2, T3) [23, [T1, T2, Ta]N, T5] 5 (4.4)
+ (1 + ®2, T3 + x4) T3, Ta, [T1, T2, T5] A,

R (4.4) TSN T

(21, %2, [T3, T4, 5] + AP (23, T4, 5)] 5
= [z1, 22, [w3, 24, x5] + (@3, 24, 5)] + Ap(@1, T2, 23, 4, T5] + A (23, T4, T5))
= [z1, 22, [23, 24, 25]] + A[21, 22, Y (@3, 24, 5)] + (21, T2, 23, T4, 25]))
AN (21, 29, (23, T4, T5)),
3 (4.4) oSS T

[[1, 22, x3) + M)(x1, T2, x3), T4, 5|\ + (21 + X2, x3)[23, [T1, T2, 4] + MY(21, T2, 4), T5] N
te(w1 + 2o, 23 + 14)[23, T4, [21, T2, 5] + Np(21, 22, T5) |2
= |[[z1, x2, 23], x4, x5) + (21 + X2, 23)[23, [T1, T2, 4], T5]
ey + T2, x5 + x4)[T3, T4, [21, T2, 5]]
+M (21, 2, x3), 4, 5] + Y ([21, T2, 3], T4, T5) + (21 + T2, 3)[X3, Y (21, T2, T4), X5)
+e(@1 + 2, 23)Y (23, [21, T2, 24, T5) + €(T1 + T2, T3 + 24) 3, T4, (21, T2, 75)]
te(wr + @, w3 + x4) (23, T4, [1, X2, 05]) } + N{O(W (21, 22, 3), T4, T5)
Fe(wr + @, 13) Y (23, Y21, T2, Ta), T5) + (X1 + T, T3 + 24) (T3, T4, Y (21, T2, 25)) }-
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TR A

[21, @2, ¥ (25, 4, 5)] + Y (21, T2, 23, T4, T5])
=[ (21, T2, 73), T4, T5] + Y([T1, T2, ¥3], 74, ¥5) + £(21 + T2, T3)[23, Y (21, T2, T4), T5] (4.5)
+ e(@1 + @2, 23)Y (23, [21, X2, T4, T5) + £(1 + @2, T3 + T4)[23, T4, Y (21, T2, T5)]
+ (1 + ma, x3 + x4) (3, 4, [T1, X2, T5)),
il
Y(@1, w2, (23, T4, 25))
=0 (Y (21, T2, 23), T4, T5) + (21 + T2, 23)Y (23, (71, T2, T4), 25) (4.6)
+e(T1 + 22, 23 + v4)(T3, T4, Y(21, T2, T5)).
X (4.2), 20 (4.3) M0 (4.6) &1 ¢ £ T F5E L& color = 3.
FIH 0(a,b)(z) = e(a+ b, z)[z,a,b] F D(a,b)(x) = [a,b,x], 3 (4.5) "] 5H

0 =— D(x1,x2)(x3, 24, x5) — (21, T2, (3, T4, x5])

+e(xy + @o + 23, 4 + x5)0(24, 5) (21, T2, T3) + V([21, T2, T3], 4, T5)

—e(x1 + xo, k3 + T5)e(xg, 5)0(23, x5)0V(21, oy x4) + (X1 + T2, 23) (23, [X1, T2, T4], T5)

+e(x1 + mo, x3 + x4) D(x3, x4 (21, 22, 5) + (21 + X2, T3 + 24)Y(X3, T4, [21, T2, X5])

=d*(x1, 29, 73, T4, T5).

it a3+ = 0.

(<) & o WK (1) A (2), ZE Ty 22 color = 3.

EMX 4.2 % T &% color =R, HAAELEMF N T — T, ffifF oy =id+AN : Ty —» T
T 2

oAlz1, T2, T3]x = [Paz1, PaT2, T3], (4.7)

WFRIEAE N &~ FLRY. Hor T1,%o, 3 €T, A N
S, 2 (4.7) ST

(21, T2, x3] + Mp(21, T2, ¥3) + Nx1, 22, 23]} + NN (31, 72, T3),
SR (L7) AT

(@1, 2, x3] + M[N21, 20, 23] + [21, N2o, 23] + [21, 22, N3]}
+A{[Nxy, Nxo, 23] + [11, Noo, Nas] + [Nzy, 20, Nas]} + N[Ny, Noo, N,

T
w(xl»xQ’x?))
=[Nxzy, xa, T3] + [1, Noo, 23] + [21, 2, N3] — N1, 22, 73]

=e(x1, o + x3)0(x2, x3) Ny — €(x2, 23)0(x1, 23) Nxo + D(21,29) N3 — N[21, X2, T3]
:le<$1, T2, 5[73>,

(4.8)
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Nap(x1, 29, 23) = [Ny, Nag, x3] + [21, Nwg, Nxs] + [Nxy, 29, Nas], (4.9)
[NCE‘l,NfEQ,NfE3] =0. (410)

X (4.8) 1=K (4.9), AT5
NQ[:L‘I, 9, IL‘3] :N[Nl‘l, 302,:03] + N[xl, NZEQ, Q73] + N[IL‘1, Za, NIL‘3] (4 11)

—[N.’Ifl,N.’IJQ,.’IIg]—[wl,N$2,N$3]—[N.’L‘l,.’I}Q,N.’Eg]. ‘
i
V(T1, @2, 23) = [T1, 22, T3] N, (4.12)
MR (4.9) 4T

N[(El,xg,x3]N = [le,ng,xg] + [l’l,NILQ,NIL'g] + [N.’L'l,l'Q,NLL'g]. (413)

EX 4.3 # (4.10) ML (4.11) Bor, MFREHEF N : T — T 4 Nijenhuis HF.
EE 4.4 % N 22 T 1 Nijenhuis 55, W T B2 LU R @ L33

W(xy, 22, x3) = e(®1, Ta+x3)0 (22, x3) Nx1—6(T2, 3)0(21, 23) N2o+D(21, 22) Nxs— N1, T2, 3].

IHH., IR L.
WE AR = dN H dip = d®N = 0, Fk o 52& T 1 3- RAEFR. FiiiE = (2.3) or
e (4.8), I (4.12) A (4.13), Hif5

V(@1 22, (Y1, Y2,Y3))
= [z, 22, [Ny1,y2,y3] + [y1. Ny2, ys] + [y1, Y2, Nys] — N{ya, y2, ysllv
=[xy, 22, [Ny1, Y2, ys]|n + [71, 22, [y1, Ny2, ysl|nv + [21, T2, [y1, 2, Nys|]n
—[m1, 22, N[y1, yo, ys]ln
= [Nzi, 22, [Ny1,y2,y3]] + [x1, Noo, [Ny1, y2, ys]] + (21, 22, N[Ny1, yo, ys]]
—Nlz1, 22, [Ny1, y2, Y]] + [Nw1, 22, [y1, Ny2, ys]] + [21, Na2, [y1, Ny2, ys]]
+[z1, 22, N[y1, Ny2, ys]] — Nlx1, 22, [y1, Nya, y3]] + [Nz1, 22, [y1, Y2, Nys]]
+[z1, Nao, [y1, y2, Nys]| + [z1, 2, N[y1, yo2, Nys]| — Nl21, 22, [y1, Y2, Nys]|
[Nxhxz, [ylay%yB]] [$1,N$2, [?leyz,y:s]] [301,332,N2[Z/1,y2,y3“
+Nlx1, 22, N[y1, Y2, ys3]]
= [Nxi, 29, [Ny1, Y2, Y]] + [x1, No2, [Ny, y2, ys]] — Nlz1, 22, [Ny1, Yo, y3]]
Nlz1, 22, [y1, Nya, ys

+ levx% [?leNymys + [l'l,Nl'z, [ylvNy23y3

]
n Nz, 22, [y1, y2, Nys]]
Ny, w2, Ny1, Y2, ys]]

I

[$1,$2, [ylvNy27Ny3 9

Nzy, 29, [Y1, Y2, Nys3 yNzo, [y, 92, Nys

] Il -
] + [z Il -
] = [z1, Na2, N{y1, y2, ys]
J+] Il

[ ]
[ ]
—[Nz1, 22, N{y1, y2, ys]
+[x1, 22, [Ny1, Ny, ys]] + [#1, 22, [Ny, y2, Nys

+ o+
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[ FE AT 15
1/1(1/)(9517552&1),2/2,3]3)
= [[Nz1,22,91], Ny2, ys] + [[Nz1, 22, 91], 2, Nys] — N[[Na1, 22, y1], Y2, ys]
+H371;NCE2791] NyZayS] + [["ElaN"EQayl] yQ)Nyii] N[[xl’NxQ’yl] y27y3}
+[z1, 22, Ny1], Ny2, ys] + [[21, 22, Ny1], y2, Nys] — N{[x1, 22, Ny1], yo, ys)
=[Nz, 22, 91], Nya,y3] — [N[z1, 22, y1], Y2, Nys| + N[Nx1, 22, y1], Y2, y3]
+H[[Nay, Nzo, 1], y2, ys] + [Na, 22, Nyal, v, ys] + [[21, Noo, Nyl ya, ys),
il
¢(y1,¢($1,$2,y2)ay3)
= [Ny1, [Nxy, 22, 92], ys] + [y1, [Ny, 22, y2], Nys] — Nly1, [Nx1, 22, y2], ys]
+[Ny1, [21, Nzo, Yo, ys] + [v1, [21, N2, y2], Nys] — Nlyi, [21, Nxo, ya|, ys)
+[Nyq, (1, 22, Nyo|, ys] + [y1, [x1, x2, Nya|, Nys] — Ny, [1, 22, Nya], ys]
{Nylv [$1,$2,y2], 3] [yl [951,30271/2] Ny?)] N[y 1 [$17$27y2]7y3}
+[y [N$17N3327yz]7 3]+[y17[NI17x27Ny2] 3] [yla[xlaNx%NyﬂvySL
il

¢(y1,y27¢(551,$27y3))
= [Ny17y27 [N33173727y3]] + [thyz’ [leax%yfi]] - N[?Jhyz, [Nl‘bﬂ?z,y:s]]

+INy1, Y2, [21, Noa, ys]] + [y1, Ny, [21, N2o, y3]] — Nly1, ya, [v1, No2, ys

[
+[ Nly1,y2, [T1, 22, Ny3

=

[

Ny1,ys, [x1, 22, Nys y1, Nyo, [21, X2, Nys3

Ny, y2, N[x1, 22,3 Nly1,y2, N1, 22,3

] Il = ]
IT+1 Il - I
Il = ly1, Nya, N1, w2, ys]] + ]
I+1 I+ I

+y1 yQa[Nl‘laNI%yi’) + y17y27[N'T1a$27Ny3 [ylay%[xl?Nx%Ny?) )

S5 N € CY(T), 3R (2.3), X (4.13) A 4.1 7715

w(‘rhx%w(ylv Y2, y3)) - w(w(xhx%yl)v y2)y3)

—e(x1 + 22, y1)V (Y1, Y(T1, T2, Y2), Y3) — (1 + @2, y1 + Y2) UV (Y1, Y2, Y(x1, T2, Y3))
= 0.

2 F X
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COHOMOLOGY AND NIJENHUIS OPERATORS OF LIE COLOR

SYSTEMS

ZHANG Wan-ying, CAO Yan
(School of Science, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: In this paper, we study the cohomology structure and the Nijenhuis operator of

the Lie color triple systems. Using the cohomology of the Lie triple systems and the study of the
Nijenhuis operator, the upper boundary operator of the Lie color triple systems is constructed,
and the one-parameter formal deformation of the Lie color triple systems is given. The sufficient
and necessary conditions for linear maps to generate infinitesimal transformations are generalized,
while the deformation produced by the Nijenhuis operator of a Lie color triple systems is proved
to be trivial.

Keywords: Lie color triple system; representation; cohomology; deformation; Nijenhuis
operator
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