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1- INTRODUCTION

Amine, in [1], introduce n- Bi-Hom Lie algebra and custom to studying a Generalized derivation on an n-Bi-
Hom Lie algebras. For several years an algebras of derivations and Generalized derivation has been topic about
the study by many researchers. Leger and Luks, in [2], introduced research is more important on the algebras of
Generalized derivation of Lie algebras and those sub algebras, where a writers studied the structure and
features on an algebras on Generalized derivation, Q Cen of limited dimensional Lie algebras. The result of Leger
and Luks where Generalized by more other researchers on algebras. For instance, Chen and Li, in [3], lesson the
Generalized derivation of color-Lie algebras.Zhou and Fan, in [4,5], cases are considered on Hom Lie Color
algebras and n-Hom Lie super algebras. Zhou, Niu and Chen, in [6], investigated Generalized derivation on Hom-
Lie algebras. Kygorodov and Popov, in [7], find they out Generalized derivation of color n-ary 2- algebras. For
more of a Generalized derivation algebras, which is going to be find in [8, 9, 10, 11, 12]. Rezaei and Davvaz, in [13],
define I'- algebra. A. Al-Zaiadi and R. Shaheen, in [14] studied more result on I'-Lie algebra. The purpose of this
paper, is to define n-Bi-Hom I'-Lie algebra, (8,°,0,") Hom I'-derivation and generalized Hom I'-derivation on n-
BiHom I'-Lie algebra, (6,°,6,") Q Hom I'-derivation, (8,°,6,") Central Hom I'-derivation and (,°,8,") Centroid Hom
I'-derivation on n-Bi-Hom,.We also reached some results, [Q Hom Dery (g),Q Hom Ceny (g) 13 € Q Hom Cen (g),
Studied Generalized derivations on direct sum of ideals.

Now, we will recall the followings concepts which are necessary in this paper.
Definition 1.1:- [1] (n-BiHom Lie-algebra)

An n-Bi-Hom- Lie algebra be a vector space g equipped a linear-function [.,...,.] linear-functions and such that
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(1)0,06,=0, 0086,

(2) [92 (xl) R (xnfl) 5 el(xn)]:

Sen(0) [‘92 (x[, (1)) seee s 0 (xa(nfl)) , O (xg(n))]

foral X; , X, , X3 & andO'ES3

(3) [922 (xl) LRI ezz(xnfl) s [82 (yl) LR 92 (ynfl) s el(yn)]]
=D D020 s B2 () 2 02 () [02(0) L 02(x,) L 0, (0)]]

forall Xy 5 . 3 Xp—1 5 V1 5eee » Vo © & .Ifn =3, then g is called 3- Bi-Hom Lie algebra

Definition 1.2:- [1]

AsubsetSEg is a called sub algebra of(g s [.,.,.] , 0, 02) if 6, (S)ES and 6, (S)E S and
[S,S, -, 8] ©S,andSisanidealif §,(S) &S, 6,(S) &S and [S, S, -+, g] &5

Definition 1.3:-[1]
The center of (g , [,,] ) 91 ) 02) is the setof ¥ & & such that

[u, X1, Xo 5 "0, x,,,l] =0. For al X; , X5 , *** , X,_1 € Z. A center is ideal on g which

symbolize by Z (g) .

Definition 1.4:- [1]
The (91 5 @2) center of (g , [,,] 5 91 5 92) is the set

Z(H,,Hz)(g) — {Ueg ’ [Ua 6192()61) s 7T, 9192()671*1)] :O}

Forany X; , Xo , *** , X,—-1€ &

Definition 1.5:-[15] Gamma Algebra

Assume I'is a groupoid and V is a vector space on a field F. Therefore, V be named a I'-algebra on the field F if
there exist a functioning V XI' XV — V ( an image be symbolize by xay for allx,y € Vanda € I') such the
following conditions hold:

(D (x +y)az = xaz + yaz, xa(y + z) = xay + xaz,

(2)  x(a+ Py =xay +xpy,

(B)  (ex)ay = c(xay) = xa(cy),

4) O0ay = ya0 = 0,forallx,y,z € V,c € F and a € I'. Furthermore it, a I'- algebra is named associative if

(5)  (xay)Bz = xa(yB2).
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Definition 1.6 :- [14] (I'-Lie algebra)

Assume V is the associative I' — algebra on a field F.Therefore, for all X € I' one can create the I' — Lie algebra
Ly (V). Like a vector space, Ly (V )be a same V. A Liel- arch of 2-elements on Ly(V ) be defined to be them
reflectorin V, [x,y]3=x ¥ - ¥y *x x . Note that [x, y]; = —[y, x]x-

2- Main Results
In this section, we will define n-Bi-Hom I'-Lie algebra, Hom I" -derivations, (8,°,8,") Hom I' - derivations and

(0, , 0,) T-center, (0,° , 6,") Q-Hom Der;, Generalized (60, , 6,”) -Hom Der;, (6,° , 0,") Central

Hom Der; and (le ) 92’) Hom I'- Centroid. We will use the notation Hom I'-derivation (Hom Dery), Quasi

Hom I'-derivation (Q Hom Dery), Generalized Hom I'-derivation (Gen Hom Dery), Hom I'- centroid (Hom Cenr),
Quasi Hom I'- centroid (Q Hom Cenr) and Generalized Hom I'-derivation (Gen Hom Dery).

Definition 2.1.:- (n-Bi-Hom I'-lie algebra)
An n-Bi-Hom I'- Lie algebra be a vector-space g equipped n-linear function

[, ...,.] and 2-linear functions #;and 8, such

(1)0,06,=06, 00,

(2) [92 (-xl) v s 05 (xn—l) , 0, (xn)] P
Sg’l (0-) [92 (xﬂ (l)) EREEE 62 (xﬂ(nfl)) s 01 (xﬂ(n)):l A

forall X; , X, , X3€ & and 0 € S5
) [022(x1) 5o s 022 (x01) 5 [02(01) 5 s B2 (W) > O (W)]]

=Y ED 020 v B () s e 82 (02 (1) L 62 () L ()]

forall X1 , «o. s X1 5 V1 5eee s V€ Z.

If n=3, then called (3- Bi-Hom I'-Lie algebra)

Proposition 2.2 :-

Assume (g ) [., cees ] ,1) isn-I'- Lie algebra and let (91 , (92 maps on g that commute with every other.
For Xy , ***, xneg' Define [xl s Tt xn]lﬁlé)z: [Hl(xl) s Tt gl(xnfl) s 62(xn):|i Then

(g 5 [., cees ] 26,0, » (91 ) (92) is an n-Bi-Hom TI'-Lie algebra, which is called induced n-Bi-Hom I'-Lie algebra.
Proof:-

The functions 91 . 92 commute , by hypothesis, we have a prove 01 . Qz are algebra morphisms, for every

X1, 0, X, € &, wehave:

91([951' ---'xn]wlez) = 6,([61(x1), -, 01 (xn-1), 02 (xp)) ]2
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:[912(951): Ty 912(xn—1)’ ;0 Hz(xn)h:[elz(xl), ey 912(xn—1), 6, ° Hl(xn)]a
=[6,(x1), -, 81 (xn)]20,6,-

Can a prove that, in a similar way, we can a prove that 6, like that a morphism. Also we have

[62(x5(1)), - 02 (X5 (n-1), 61 (xcr(n))]/wle2
:[91 06, (xa(l))' e, 0100, (xcr(n—l))' 030 Hl(xcr(n))]/l

=6, © ,([(X61))s » (Xam)],)=Sgn(0) 61 © 65 ([x1, ., Xn])

= gn(J)[91 ° 92(35(1))' w00 ez(x(n—n)' 6 ° 91(95(n))]/1

=Sgn(0) [02(x1), ..., 02 (Xn_1), 01 (%)) ] 26,0, forevery X; , ==+ , X, 1€ &, ¥1,..., Y € g,we have:
[922(9(1)' Ty Bzz(xn—1)' [62(V1)) s O2(Vn—1), 91(}’n)]/16162]/19192

= [61 06, (x1), ., 01 © 0% (¥n1), 02([61 © 02 (1), -, 01 © 6,(Vn_1), 62 © : (7)1D)],

:61 ° 922([X1, o Xn—1, [J’p 'yn]ﬂ.]ﬂ.)

n

= Z 61 ° 622([311' S [xlr o Xn—1, yk])u yn]ﬂ.)
k=1
n
—k -
= Z (_ 1) 8 91 ° 922([}71; w0 Yo w0 Vo [xl' o Xn—1) yk]/l]l
k=1

=) D (60 8,700 81 5B By 0820w, 81 0 027 ([), o Cenc), 01,
k=1

n

= Z (_ 1) nok ([91 ° 922(}’1): . °/9‘2?(J’k): v, B0 922()’71): 02([61 © 65(x1), ..., 01 0 05(xp_1),0; © 92(}’k)]/1)]/1
k=1

=Y D (0200 0700 022000, (0250, B ), O G
k=1

1616,

Example 2.3:-

Let g is the 4-dimensional vector-space with the basis [el , €3 , €3, 64] . Define the next arch:

[el s €2, 33]12_34 5 [el , €2, 34]1263;

[91 s €3, €4]/1:_€2 5 [ez s €3, 94]/1231

in this bracket, (g, [., . ] ;b) be the 3- I'-Lie algebra. Assume 91 and 92 be 2- linear functions of g defined:
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91(31) —— €, (91(@2) —— €,

91(63) :—64 ; 91(64) :—63 and 92:_01
Let [xl > X2, x3] 26,0, — [91 (xl) , 0 (xz) , 0, (x3)]/1

be the twisted bracket defined on g. Then (g 5 [., .- ] 76,0, > (91 5 (92) is the 3-Bi-Hom I'-lie algebra

Definition 2.4:-

The I'-center of (g ) [,,] a1 s 01 5 (92) is the set of # & & such that

[u, X1, Xo y 0, x,,,l]AZO. Forall X; , X2 , *** , X,,—1 € £ .The '-center be an ideal of g which

we will symbolize by Z ; (g) .

Definition 2.5 :-
A ((91 . 92) r - center on (g ) [.,...,.],1 ) 01 ) 02) is the set

Za(e.,ez)(g) = {uEg > [u 5 9192(351) s T, 9192(%71)]/1:0},
forany X; , X5 , *** , X,1E€ &
Definition 2.6:-

Let (g 5 [,,] 2 s (91 ) (92) is the n-Bi-Hom I'-Lie algebra. The linear function Dig—> g

(915 5 Hzr) be Hom Derr if foreveryX , ¥V , Z & Z. There exist 0:A— A is a Homomorphism,
define (6,° , 0>") Hom Der, on n-Bi-Hom I-Lie algebra
Dx,, =, x,],=[D(x) , 00, (x2) , -, 0°60,"(x,)],

+Z [leezr (xl) s T, elsgzr(xi—l)a D(xi) , 0,70, (xi+1) , v, 070y (xn)]/l

i=1

+5[-x1 s T xn]l

Let Hom Der, (6,° , 0,”) (g) be the set of (0,° , 6,") -Hom T -derivation of g and set Hom

Der, (g) = @D D Hom Dery (le , Hzr)(g). We show it Hom Der,) (g) be equipped with aT-

§=20r=0
lie algebra structure. In effect, for all )& Hom Der A(le , 6’;) (g) and D' € Hom Der
0y, 0,") (g) wehave [D, D'], €Hom Der; (91S+S' , 92r+r,) (g), where [D , D'] ; us the

standard commutation defined by [D R D'] = D °D' —D'°D.
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Note that if (g ) [., ,] ,1) be the n-I'-Lie algebra and (g , [., . ] 20,0, » 91 , @2) the induced n- Bi-

Hom I'-Lie algebra where 01 5 92 are 2-morphism used to this induction.

Definition 2.7:-
The endo-morphism D on the n-Bi-Hom I'-Lie algebra g be called(@ls , Hzr) Q-Hom Der; if there exist

an endomorphism D' of & such that
Do, =60,0D; DobB,=6,oD,D o, =60,0D ;D ob,=0,0D
, There exist 0:4 — A is ahomomorphism

D’[xl s 7T, xn]i:

n

Z [leezr (xl) , v, 070y (xifl)a D(xi) , 0,70, (xi+1) s T, elsgzr(xn)]i

i=1

+06[x,, -+, x,] ;.Forany X; , *** , X, € & .Then we define

Q Hom Dery (g) = @D D QHomDer, (6, , 6,")

s=0r=0

Definition 2.8:-
Let (g , [., . ] 1 s 91 , 92) is the n-Bi-Hom I'-Lie algebra and suppose D is endo morphism on g .A

linear function D be named the Gen (6,° , 6,”) -Hom Der; on g if there exists D(i),i e{l,...,.n} family of
endomorphism of gsuchthat Do @, =6, 0D ; DoO,=6,0D

DD o 0,=6,0 D® : DY o 0,=86,0 D®

For any, where 0:A— A is a Homomorphism and
D(n) [xl s 7T xn]i - [D(xl) s 91S92r (x2) s 7T 01S92r (xn)]/l

+Z [491S92r(x1) s T, leezr(xi—l), DU (xi) , 070, (xi+1) , v, 070, (xn)]/l
i=2
+olx,, =+, x,],, forall x,,...,x, € g

The set of generalized (81 . Hzr) - Hom Der; of g is Gen Hom Der;, (81 - er) (g) and as for Gen Hom Dery

(g) , we denote

GenHomDerA(g) = @ @D GenHom Der, (le s ezr)(g)

§=Z0r=0
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Proposition 2.9:-

Let (g R [.,.,.] 21 (91 5 92) is the regular n-Bi-Hom T - Lie algebra in trivial Hom T - Center . Assume
g =1 @ J ;suchland] are ideals on g, then
Gen Hom Der; (g) = Gen Hom Der; (1) @ Gen Hom Der, (J), such that there exist 0:4 — A4 isan

isomorphism.

Proof:-
We will prove this for any 1) € Gen Hom Der,l(g), we have D(]) C I and D(J) C J, therefore it
follows a restriction of D to I (resp. J) be the Gen Hom Dery of I (resp. J).

Assume U € I and suppose D(u) =a-+b, acl, be J be the decomposition of D (u). For any
Vis " s Va1 €EZ , we have [b, ¥, ", V,-1],€EJ . On the other hand,
(b, yi, s yeeila=[DW) —a, yi, =, yuuils
=[D@W) , i, s yvaali—la, yi, o vails

Since I is an ideal and a € [, so[a s Vs yn,I]AEI. Moreover, for eachl <i<n—1, let
=00, (x,) , then
[D(u) s Vi ", yn—l]A: [D(u) > 01592}’()‘:1) > T, elsezr(xn—l)],l

:D(n)[u SX1 5 "7, xnfl]/l_

n—1

Z [leezr (U) > leezr(xl),... ) DY (xi) , 0,70, (xi+1) s T elsezr(xnfl)]i
i=1

+5[u X1, X,,].For every I, where, 0:A—> A isan isomorphism

[elsezr (u) , 0,°0,7 (xl) s T, DY (xi) , 0,°0," (xi+1) s T, 91S92r(xn71)]1€[>

Z [elsezr(”) ) leezr(xl) s T, DY (xi) > 01S62r(xi+1) , o, 070, (xnfl)]AEI

Now let X, —a; + b,- be the decomposition of X; , i=1,., n-1
[M, X1 s 7T, xnfl]i: [u: al—l_bl s 7T, anfl—l_bnfl]i
— [M, a1+bl s 7T anfl]ﬂ—l_ [l/l, al—l_b] s 7T, bnfl]l,

but [u , a1+b1 y ", bnfl]AEImJ:{O},SO

[u s X1, "7 xnfl]i: [u s a1+b1 s 7T, an72+bn72 ’ anfl]'
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Similarly, [u , 1 _|_ bl geee oy bnfz N an,l] 11— O
Thus [u s X1 "0 xnfl]/l:[u s ay oy Ay 2, anfl],l-
Therefore, D(n) I:u > X1, "7, xnfl:l/l = D" [u >, Ay, o, anfl] A

=[D@), 6,76, (@) , -, 0,°60,"(a,-1) ],

—1

‘|‘Z[91S92r(u) , 0,°0," (al) s T, DY (ai) , 0,°0, (ai+1) s T, Hlsezr(an—l)]AEI
i=1
Then [D(u) s Vs ynfl]AEI and so is [b s Y1y yn,l]i.

Hence [b s V1o y,,,l]AEImJ.WecanconcludethathZi(g) = {0} and so D([)E[

Remark 2.10:-
Since any Hom Der; and quasi Hom Der,is a Generalized Hom Der;.

Hom Dera(g) - QO Hom Dera(g) € Gen Hom Der,l(g).

Hence proposition 2.9 holds of J Hom Der; (g) and Hom Der, (g) as well, that Hom Dery (g) = Hom Dery (])
@ Hom Der;(J) and

QHom Dery(g) = QHom Dery(I) @ Q Hom Dery(J)

Definition 2.11:-
The linear function D be called (0,° , 6,") central-Hom Der, on g if it satisfies

D([xl s T, xn] 1) - [elsezr(xl) s T, elsezr(xi—l) 5 D(xi) , 0,°0, (xi+1)
s T, HlAgQZr(xn)]l—l_é[xl s T xn]lzo'
foralie{l , --- , n}

Thesetof (6, , @,") central Deryis denoted by Z Hom Der, (8,* , 0,")
and we set

Z HomDer,(g) = B D Z Homper, (6,° , 657) (2).

s=Z0r=0

Definition 2.12:-
The (0,°, 6,”) Hom T - Centroid of (g, [,..]., 0, @2) denoted by Hom Cens
(6,° , 0,7)(g)beasetof linear functions D satisfying
D([xi, =, x]) =000 (x) , -, 0°0," (x; ) , D(x) , 670, (x:11)
c L 000 () ol e, X
there exist 0:4 — A is a Homomorphism for all i € {1, ..., n}. We set
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Hom Cenr(g) = @& © Hom Cen, (‘913 > er) (g)

s=0r=0

Proposition 2.13:-
Forany S , 7. we have

Z Hom Dery (le ) er) (g) = Hom DET)L(QIS 5 (9{) (g) m H()rncje’/l)L (915 N 92}’) (g)
Proof:-

It is clear that Z Hom Der, (60,° , 0,") (g) S Hom Der, (6,° , 6,") (g) and
Z Hom Dera(els R @zr) (g) € Hom Cen, (els , ezr) (g)

Conversely,

Let D € Hom Der, (6,° , 6,7) (g) M Hom Cen, (6,° , 6,7) (g),

so for each I, there exist, 0:4 —> A is a homomorphism we have

D([xi, =, x]) =[00°60(x) , -, 0°0," (x;) , D(x)) , 670, (%)
o, 000 () ]+ olx, e, X

In addition,

D([-xl , o, X, z) -

,Z:‘ (050, (x1) 5 =+, 007027 (x,20) , D(xi) , 0:°60," (xih) 5 =+, 007027 ()]
+o[x, -, x5

Then D([x; , =+, x,],) =nD([x,, -+, x,],).

Thus D ([x; , =+, x,],) =0 and D € Z Hom Der; (6;° , 0,") (g).

Definition 2.14:-
QHom Cen, (60,° , 6,") (g) beaset of linear functions D such

[D(x) , 60,7 (x2) 5, =+, 6°0," (x,) ], = [60°0," (x) , =+, 0°0," (x;0)
D(x;) , 0:°0, (x;11) 5 =+, 070" (x)],+60lx, -, x.],

Forali€{l , .-+, n}  thereexist, 0:4 —> A isa Homomorphism. We set

QHom Cen; (g) = @ @ QHom Cen, (0,° , 6,") (g)

s=Z0r=0

Lemma 2.15:-
Let (g > ['9-9-] s 0, s 02) is n-Bi-Hom I'-Lie algebra.

1) [Hom Der, (6,°,0,”) (g) , Hom Cen,(0,°,0,") (g)], S Hom Cen,(6,*,0,") (g);

@ Hom Cen,(6,°,6,") (g) & Hom Der, (6,*,6,") (g) € Hom Der, (6,°,0,”) (g).

Proof:-
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Let D€ Hom Der, (0,° , 0,”) (g) and D'€ Hom Cen, (60," , 0,”) (g) for some

s,s,r,r. Lex , - ,Xx,€E8.

There exist 0:4 — A is a homomorphism

(1) Compute

I:DD!(xl) , 913‘+S 82r+r’(x2) , e, 915‘+S 92r+r’(xn):|)v
:D([D'(xl) , 60, (x2) , =, 0,"6," (xn)]/l

n

_Z[elsQZFD,(xl) s 7T D(-xi)a'“ s GISGZF(xn)]l _5[.7(71 s "7 xn] 2
i=2
_DDI([XI s 7T xn] l) - Z[QISQZF(XI) s T D,D(X,-),... ’ QISQZV(xn)]Z
i=2

_5[)61 s T, xn]i-

On the other hand,

[D’D(xl) , 070, (xz) e, 00, (xn)]/l
:D'([D(xl) > (glsezr(xz) > T, elsezr(xn)]x) —olx, -, x,].

:DD’([-XI oty X ,1)

—D'{Z[@f@zr(xl) s T D(xi) s T, elsezr(xn)]x_a[xl s T, xn]z,
i=2
but since for each i,

D,([QISQZV(XI) s "7 D(xi) s Tt 61S92r(~xn)]i) —5[)(:1 s T, xn] A
— I:HISHZ}A(XI) s Ty DID(xi) s 7T 81S02r(-xn):|)»_5[x1 s T xn]i:

SO

D,[i[elsgzr(xl) , o, D(x) e, 600, (x, )] —o[x, =, X,

i=2

= Z[QISQZr(xl) s 7T D’D(xi) s T QISHZF(xn)]A —5[X1 s T xn]/l
i=2

Hence

[ D D! (X1) 61v+9 9 r+r (xz) , 61s+s’62r+r’ (xn)] ;

= [D,D'] z([xl , o, X, 1)

The same proof holds forany i €{1 , --- , n}

Thus, I:D,D’:I 1€ Hom CA (01S+S, , H2r+r’) (g)

(2) Now

D'D([xl oty Xy ,1) :D’([D(xl) , 000, (x2) , -, elsezr(xn)]z)
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+D'(Z[91S02r(xl) s T D(xi) s T elsezr(xn)]a +5[x1 s T xn]i

i=2

— [DID(XI),915+S’02V+V’(xz), ’915+S’92r+r’(xn)]/1
+Z[013+S'92r+r'(x1) s T, D,D(xi) s T 01S+S’92r+r,(xn)]i
i=2

+ [-xl s 7T, xn]/l
Thus ' D € Hom Der, (6,°** , 6,"*") (g)

Theorem 2.16:-
Let(g, [.,.,.]1, 01, 6,) isthe multiplicative n-Bi-Hom I- Lie algebra.
(1) [O Hom Der,(g) , O Hom Cen,(g)], < O Hom Cen;,(g)
(2) Hom Cen,(g) < Q Hom Der, (g):;
3) [O Hom Cen,(g) , O Hom Cen,(g)], < O Hom Der, (g)
(4) O Hom Der, (g) +Q Hom Cen,(g) < Gen Hom Der, (g)

Proof:-
Let DeQ Hom Der, (6,°, 6,")(g) ad D'ceQ Hom Cen, (6, , 6,”)(g) for

!

s, s, r, r.Leto.A—> A isahomomorphism.
(1) Compute
[DD’()CI) , 91s+s 92r+r’(x2) , 013+s 0£+r' (xn)]ﬂ

=D([D' (x),076," (x2), ... ,6,"6," (x.)],) —

D000 D (), e, D(x) L e 000 ()], ~0x s s Xl
i=2

n

:DD’([XH--- 3xn] )V) - Z[elxezr(xl) y elsrezl"(xifl) 5 D'D(xi) , v, 000, (xn)]j.

i=2
_5[)(:1 s 7T, xn]i'
On the other hand,
[D/D(xl) , 915+s’02r+r'(x2) , 91s+s'92r+r’(xn)])‘

=D'([D(xl) > Hlsezr(xz) 5 T, elsezr(xn)]a) —olx, =, X,

:DD’([xl,--- axn]i) D’[Z[Glsigzr(xl) s T, D(xi) s T, glsgzr(xn)])] _5[X1 > T x"]l’

i=2

but since for each i, D' ([0,°0," (x1) , =+ , D(x;) , =+, 6:°0,"(x,) 1,)
- [91S02r(x1) s T D,D(xi) s T 01S92r(xn)]i+5[xl s Tt xn:l)~

SO

some
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Dr[ [elsgzr(xl) , D(X,-) , glsezr(xn)])l +5[X1 , xn]/l

— 2[013‘92}’()(:1) s T D’D(xi) s T 01S92r(xn)]). +5[xl s T xn]/l

i=2
Hence

[ [D,D'] (xl) ‘91Y+§¢92r+r (xz) 491‘#‘?,92”#(%)]1_5[x1,--- rxn]/l
— [DaD,]X([xl s T, xn /1)1 l€{1> .“7n}
Thus [D,D'], € Q Hom C,(6,°"* , 6,"*") (g)

(2) It be the immediate consequence on a definition on the Q-Hom Derr.. If D € Hom Cen, (0,* , 0,"), then

Z[Gl&eZF(xl) s T, D(X,—) s T, 91S92"(xn)]l+n5[xl s T, xn] A

i=1

:nD([xl ot Xy /1) +o[x, -, Xl
@)
Let De QO Hom Cen, (0" , 6,") (g) andD'€ QO Hom Cen, (65 , 05) (g)
Forany Xy , *** , X, & £ we have
[DD'(x) , 670, () , =+, 0770, (x,) ],
=[60°60,D (x) , DO 6, (x5) , «+, 570, (x,) ], +6[x1, =, X,
— [els+s'92}’+r' (xl) , Dels'ezr' (xz) , Dlelsezr (X3) , 01S4>s'02r+r’(xn)];L
+20[x;, =+, X
— [DH] S'ezr'(xl) , 61 S+S'62r+r'(x2) , Dlelsezr(x?’) , 91 S+S’02r+r'()Cn):l;L
+36[x, =+, Xl
— [DID(xl) , 91 S+S'62r+r'(x2) , 61 S+S'02r+r’(x3) , 01 S+S'62r+r'()Cn):l;L
+nol[x,, =+, x,),
Then [[D,D'],(x) , 6,°750," " (x5) , =+, 6,°770," 7" (x,)],=0.

In the same way we have

[91 s+s’92r+r’(xl) , [D,D’] (-xi) s T, 01 S+S,€2r+r,(‘xn)]lzo'

For all i. Hence

n

2[01S+S162r+r'('x1) s 7T [DaD’] (xi) s T, 915+S'92F+V'(xn)]x :0

Andso [D,D'] ;€ O Hom Der, (6,°** , 6,”"") (g)
(4)

By Remark 2.10 we have Q Hom Der,l(g) € Gen Hom Der,l(g), by definition Q Hom Cenl(g) < Hom
Cen,; (g) and by above (2) we have
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Hom Cen,l(g) € QHom Der,l(g), then Q Hom Cen,(g) € Q Hom Derl(g) C Gen Hom Derl(g),thus Q

Hom Cen,;(g) S Gen Hom Derl(g) .
Hence Q9 Hom Der; (g) + QO Hom Cen,(g) < Gen Hom Der,(g)
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