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Abstract

In this paper, we study matched pair and Manin triple of Hom-Malcev algebra. First, we give the
definition of matched pair of Hom-Malcev algebra and the method of getting a new Hom-Malcev
algebra on the direct sum of two Hom-Malcev algebras, we also study the method of constructing a
new Hom-Malcev algebra on the dual space of Hom-Malcev algebra. Then, we give the definition of
Manin triple of Hom-Malcev algebra, and we give the relation between matched pair and Manin
triple of Hom-Malcev algebra.
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1. 5|18

VERZEARELHET, Malcev BN ZBAE L MAAEE H VIR, AECER B R A5 %
VI O% & A8 ZE B AE A7 T V) 2 8] & 22 RB—FF , R B0 A AT 1) Moufang B 19 17) 2% [A] 1 & — 4> Malcev
RE[1]. E2]F, EFEANEGH T Malcev REE L, 1K IEE— S RAREHER 2 ] A1 1 Malcev
# . Hom-Malcev fXEU € G2 H Yau 72314 1, FFIEH 78— Hom-22 855 # 2 n] 25T
K Hom-Malcev X%, /5, W %E N Hom-Malcev ANEGHAT TWIFE, Hlun, 4%, FEIEHT
Hom-Malcev S5 i JUAMEZE R 7E[519, 1E&EWF7 T Hom-Z540 %1 ) Hom-Yang-Baxter J7 2 LA &
Hom-Z= XU H . 7E[6]", TEFZH T Malcev /A% L1 Yang-Baxter 7772 EL K& Malcev XUAREL. [tk
AT PLZE R — ] 2 /£ Hom-Malcev 3 EE SRl T Hom-Yang-Baxter 75 12 ()77 72 BL A
Hom-Malcev XU HL.

2. Hom-Malcev X # U E X FIRT
EX 21 [3]: & MEF EEMESE, oM > M REEZ, R ha ongkitia®
[ ]:MXM—)M, ¥ vx,y,z,weM, A
[x.y]==[».x]. @.1)

a([[x,z],[y,w]]):[[ x,y],a(z) ] a’(w ] [[[y,z],a(w)],az (x)}
[[ [z,w].a ] o’ ] [[[w,x],a(y)},az(z)]
WK (M,[ ], )j‘jﬂZFJ:E’J Hom-Malcev 18

EX 2.2 [7]: Lx(M[ ], a)jj Hom-Malcev X4, V NEMAW, p: M — End (V) HEMEBU,
O'eEnd( ) WERXT vx,y,zeM, A

o(p(x))=p(a(x))o. 23)
o(p([xz)p()-p([[xr]a(=)])* +p(e’ () p([1:2]) o
(@ () (@) (=) (e (2)) (1) () =0,
WK (p.V,0) I (M.] 1) i,

BN 2317 Vi(M,[ ],a)i'\j Hom-Malcev /X%, ad:M—)End(M)?\j(M,[ ],a) Wb R s, s
N VX, y,zeM, H

2.2)

(2.4)

a(aa’a(x)):adxa, (2.5)
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ady(ad[x,z]a)+ a’ (ad[[x,y],a(z)])+a(ad[y,z](ada2 (x)))
+aafz(aa’a(x)(adoz2 (y)))—adx(ada(y)(ada2 (z))) =0,

M FRX ™ Hom-Malcev fRECAFHZ ] Hom-Malcev 183,
3. Hom-Malcev X #B9EE X

EX 3.1: i&(Ml,[ ]1,a1)$D(M2,[ ]z,az)?ﬂHom—MalceVK‘ﬁ, (P, My,0,) 1 (py, My, 0,) 53 5 A
(Ml’[ ]1’al)$D(M2’[ ]2,0!2)13(]%%/3?, MEVa vz eMy x,0,,5eM, A

|:[p2 (x) e, (Jﬁ):l,’alz Zl):| —|:,02 (az (x2 e Zl] a (x :|1 I:pz (%)%, a1(y1) of (Zl)]l

_[[pz(xz)zlaal(xl)] 2( :|l+p2<p1(0!1 y1 pl xl X )0‘12 Zl +0‘1([ X5 Zl] pz(xz)M:L)

(2.6)

(@ () [[x0] @ (2)] +a (o (2 (7)) 302 ,)+[p p(z)x) e (x). a2 ()], G
(o (oal)e (%)) (6) - (o (@ () (A (2) xz))af
[[a ()% (3)],50 (2) ], =[ o1 (@ (5)) o2, 03 (32)], - [ ( L (5)%) e, (1,).03 ()],
[[o(x)ze (v)), a2 yz)] (P2 (@ (1)) (02 (%) 3,)) e (2 )+a2([ %2}, 50 (%) 7 ) )
(@ () [[xaer ]y o (z2) ], +[ 21 (22 (22)5 ) (02) o2 (3) ], + i (1 (2 (3) % ) s 2],
“a (o ([r2rz], e (%)) () - Pl(Pz(az(xz)(Pz z)x))a; (v,)=0,
pa (1 (o (30) [ 3], ) ot () =a (22 (2 (%)) (22 (32) 1))+ 2 (@5 (32)) La (1) () (31) ]
2 (e (1)) (2 () ) (= )] Lelerb)a).al (] va (oot =)x)
= ([ ()% (3:)], )@ ()= 2 (@2 (3)) (s (e ()], )+ ([ () %00 22 (3) 30 )
= (& (%)) (22 (1 (%) 32 )er (4 ) (2102 () 31 ) e (3n)) e () =0,
21 (22 (@ (%)) [0 )az (yz (p P ()% )(p yl)yz))ﬂ%(% x))A ()% ()],
(o)) (w)22 )23 ()], ~[ 21 (L] e ()63 (32) ], + (1 (2 (32) ) (1 () 32) o)

=L ()50 ()] )az (xz> (e ) e ))[xz »), )+a2([p1(x1>xz,p1<yl>yz]2)
—p (e () (2 (s (%) 31 )2 (1)) + o1 (22 (21 (%) 32 ) et (1)) 5 (x,) =0,
Pr (“2 )[pz () ya (X } ) ([pl ()72, az(XZ)] ) f(n)- [/32 (az(xz))(pz (yz)xl),af (yl)l
+/72(0‘2 ) )[p () x4 ( yl)J [pZ(az(yz))(/’z (xz)yl), o (x )] P ([/’1 yl)xz’az(J’z)Jz)alz(xl)
=2 (a2 (32) (P (21 ()% ) e (30)) = 2 (@3 () (2 (1 () 32 ) e () + @ ( 2 ([0 1, Do ] )
+p2(,01(,02(x2)y1)062(y2)) (x1)+p2(p,(pz(yz)x,)az(xz)) () =0,
A () )i (32)=[ 21 (en () (1 (32) %) (3:)],
+,01(0!1 1))['01 X)) %0 ( J’2)} [pl (“1 (yl))(pl (xl)yZ)’azz (x2)]2—p1 ([pz(y2)xl,al(yl)]l)a22 (x)
))(/31 Py (%)%, az(yz)) P (0‘12 (xl))(pl(pz (7)) (x, ) & (pl ([xl’yl]l)[xz’b]z)
( 2)

+,01(p2 (pl xl))’z)al ()’1))“2 (x2)+p1(p2 <p1(J’1)x2)a1 (xl))azz (7)=0,

(3.5)

2 (y1 Vas az xz :| — P ([pz (xz)ywal (xl):|1

(3.6)
— P (al N
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WFR (M, M,, p,, p,) XA Hom-Malcev A HIBCXS o

EH 3.2: ﬁ(M],[ ]1’“1)’ (Mz,[ ]2»052)7‘7 Hom-Malcev &L, p, : M, — End (M,) M
Py i M, — End (M) HENEBSS, 16 M, @ M, EE L J0 R LN H
[ ]:(M, @M,)x(M,®M,)—> (M, ®M,), MNTVx,yeM x,y,eM,, H

[xl-i-xz,y,+y2]=[xl,yl]l+p2(x2)yl—pz(yz)xl+[x2,y2]2+p] (xl)yZ_pl (yl)x2’
e X
(o +a,)(x +x,)=a (%) +a, (x,),
W (M, ®M,,[ ], +a,) A Hom-Malcev {404 BLAL4 (M), M,, p. p,) B (M[ ] o) B0
(MZ,[ I, ,az)ﬁﬂﬁ/[\ Hom-Malcev fAE I ELAT o
{EBA : (M1 @Mz,[ ],al +a2)y\jHom—MalceVﬁéﬂliﬁlﬂ1ﬂf¥lXﬂL? X, V.20 W €M 5 X0, 95,2, W, €M,
(al+a2)([xl+x2,y1+y2]):[(al+a2)(xl+x2),(al+a2)(yl+y2)} (3.7)
(al+a2)([[x1+xzazl+Zz],[y1+J’2,W1+W2]])
:[[[xl—i-xz,yl+y2],(a1+a2)(zl+zz)},(al+a2)2 (wl+w2)]
(Dt 2l +a)(m+w) (@ +a) (4 +x) | (3.8)
+[[[zl+zz,w1+w2],(al+a2)(x1+x2)],(al+a2)2 (y1+y2)J
+|:[[wl+w2,xl+x2],(a,+a2)(y1+y2)},(al+a2)2(zl+zz)]
G NEALFEN T(2.3)AL, B8)HALEM TiX 16 FiiE I T (3.8) AL
D x.p,zweMy s x =y =2=w=0;
2) weM,, x,¥,,2,eM,, x,=y,=2z=w,=0;
3) zyeM,, x,»,,w,eM,, x,=y,=2z,=w,=0;
4) z,weM,, x,,y,eM,, x,=y,=2z,=w,=0;
5 wweM,, x,zy3,w,eM,, x,=y,=z,=w,=0;
6) wweM,, x,,z,eM,, x,=y,=2z=w,=0;
N yv.z,eM,, x,,wm,eM,, x,=y,=2z,=w,=0;
&) yvi.z,weM,, x,eM,, x,=y,=z,=w,=0;
9 x,eM,, yyz,,w,eM,, x,=y,=2,=w=0;
10) x,,weM,, y,,z,eM,, x,=y,=2z,=w,=0;
1) x,z,eM,» yy,wyeM,, x,=y,=2,=w=0;
12) x,z,weM,, y,eM,, x,=y,=2,=w, =0;
13) x,y,eM,, zy,w,eM,, x,=y,=2z,=w,=0;
14) x,y,wmeM,, zyeM,, x,=y,=z,=w,=0;
15) x.,y,z,eM;» w,eM,, x,=y,=z,=w,=0;
16) x,y,z,,weM,, x,=y,=2z,=w, =05
o, 55 1) FG8MOL & (M,.] ],.a,) A Hom-Maleev 0%, 515 2) 3) 5) 9) F3.8)MIL < (2.4)
G.DWRAL, 1HH 8) 12) 14) 15) F(3.8)MAL < (2.4) (3.2)MAL, &M 4) 7) 10) 13) F(3.8)HAL < (3.3) (3.4)/,
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kSl

S, TEBL6) 11) F(3.8)AL < (3.5) (3.6)HL, 15 16) F(3.8)H . < (Ml,[ 1 ,al) N Hom-Malcev A%
EH33: & (M,[ ]M ,a) N Hom-Malcev 183, A:M —> M QM NEMEWST, £ M FEX

[a'07] . =A"(a"®b") (Va',b"eM), ]
D (M7 ], .a") A Hom-Malcev fR404 HLAL 4 A 2 LA F WA £
A=—7A,
(1®7®1)(ARA)Ac
=(A®a®1)(A®a’)A+(1018®7)(187®1)(r®1®1)(A®a ®1)(A®a’ )A

+(1®7®1)(r®1®1)(18107)(197®1)(A®a ®1)(A®a’ A
+(z®101)(187®1)(10187)(A®a®1)(A®a’ A,
2) (M'[ . ) FHHIZ Y Hom-Maleev 0¥ HAL 4 A i 2(2.9)1(2.10) HL
(a®)Aa=(1®a)A,
(r®101)(10A®7)(1®A)A
=(1®19a’ ®1)(18a ®A)(1®A)A-(ARa ®1)(A®1)Ad’
~(z®101)(107®1)(1010a’ ®1)(18a®A)(1®A)A
~(r®101)(107®1)(181®a” ®1)(A®A)Aa,

iEEH: 1) (M*,[ 1 ,a*)?ﬂHom-MalceV RFCY BHAS KT Va',b' e’ d e M’

M. Kk, vxeM,

([ap], +[pa"],. x) =0 (a @b A (x)+(r(a ®5").A(x)) =0

(3.9)

(3.10)

@3.11)

(3.12)
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<a*®c*®b*®d* (A®A)A( (x))

{ (a®a)a()

(b ®c ®d ®d ( ) )A(x)

<c ®d ®a @b (A@a@l)(A@az)A(x)
J(a®a)A(x)

T (3.10) AT

2) (M ], .e") WAHZ M Hom-Malcev 10404 HAX4 1D ELX T Va',b'c",d" e M.

o' (ad .a'(a")(b"))=ad,.a (" (b7)),
ad, b (ad . [a '] (o (")) -ad,qa” (ad .o (b7)(ad 0 (c")(d")))
va'(ad,.[b'c"]  (ad,.a”(a")(d)))vad, ¢ (ad .o (" )(ad, .0 (5)(d")))
ra? (adM* [[a0], ()] . (d*)) )
BAL. Bk, VxeM,
<a* (ad, .o’ (a')(0"))-ad,.a" (o’ (b*)),x> —0e <[a (a).0 }M* ,a(x)>—<[a*,a* (b*)lu* ,x> —0
T (31T
<adM*b (ad,-[a, *]M*(a*(d*))) ad ' (ad .o (b )(ad . (') (d"))
+a'(ad,. [be] (ad @ (a')(d)))+ad, . (ad, 0 (%) ad, 0 (b°)(d)))
+a*2(ad e p] )x> 0
o (' ®doc®d (1®A®a)( ®A)A(x))
+c'®d @b ®d",(1910a” ®1)(182 ®A)(18A)A(x))
+{b'®c ®d ®d (1®1®a ®1)(A®A)A(a(x)))
+ad' @b ® ®d',(A®a®@1)(AB1)A(c’ (¥)))
~(d' @b ®c' ®d",(1918a’ ®1)(18a ®A)(184)A(x))=0

LN TFGA12)KAL
TH 3.4: iﬁ(M,[ 1, ,a) FAZE ) Hom-Malcev fXEL, ZEPEBRGS A M — M ® M i /2 (3.9)~(3.12),
fEMOM FEL T RABREMIEH [ ]:(MOM )< (MOM ) >(MOM"), X T vryeM
abeM,
[x+a*,y+b*] = [x,y]M +ad;‘ (a*)y—ad;* (b*)x+[a*,b*]M* +ad:/1* (x)b* —ad;, (y)a*,
(a+a*)(x+a*):a(x)+a*(a*),

U'JJ(M®M*,[ ],a+a*)xE|1:Hom-MalceVﬁiﬂli—iﬂﬂé’lﬁ?w,y,z,eM, ab.ceM, AR
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(w®)(ad, [1:2), ©1)a (e () a1,
+(1®ad,a’ (y ))(1®ad a(x))A(z)+(a’ ®1)A[[x.y],, z] (a@ad o’ (x))A([y.z],,)
-(1®a)(1®ad,, [x.2], )A(y)~(ad, z®ad, & (y))A(a(x))+(ad, x®ad, &’ (2))A(a(y))
~(ad, x®1)(ad,a(y)®1)A(a’ (2))+(ad,, z®1)(ad,,a (x ) (a?(¥))=0

(1®ad,.a(b"))(1®ad,.a (a'))A" (") + (a2®1) [[a - ( )JM
+(ad .a' ®ad, .a” (c'))A" (o (b))~ (ad,.c’ ®ad .a”(b"))A" (" (a"))
(1®ad a )(1®ad a (b )) (a')- (l®a)(l®ad *[a*,c*JM*)A*(b*)
(o ®ad,.a”(a"))A ( )@ @1)(ad, [be ] @1)A (a7 ()
+(ad,.c ®1)(ad, .0’ (a" )@ 1)A (@ (b7))+(ad, b ®a) ([ ], )
¥ (7)o 1)s

)

(1®ad)a’ (2))(1®ad,a( adMy®a A

: ®1)a"(a” (")) =0,

<b*®c*,(a2®l) ad a a (x M) <b ®c,1®a 1®ad (ad* a(x)))A(y)
®

ad a®1(d a

M"

“(ad,y®a)A ad .a x) <b ¢ a®1 (adMy ®l A(a2 x)

M

Je1)
ad’ .a ®1)(ad a ®1)A( 2 )> <b ®c,(ad .a ®ad, a (y)
(o

a®ad, a (x)) (ad .a y))>+<b ®c ,(l®adM*a (a ))(l®adMa y))A(x)>

+{b' ®c", a®1)(adM (ad;*a*(y))(@l)A(a (x))>:0,

(rrec
(e
(b ®c (adyx@ad; 0 (a"))A(a () + <b ®c,(18a)(1@ad;,. (ad;,x(a
(o
(e

—_
<
®
N
N —_—
N}
Y
=
=
®
&
=
N
—
~—
>
—_—
Q*
A
\_i
~——
\/
®/\
<
®
N
—
—
®
R,
\_/
—_—
—
®
N}
U
<,
—_—
N}
X
S
=
—_
Q
~—
~——
—_—
>
—_
(=
S—"
—

—
K,
®
—

~—~

—_—
IN)
&.

A
&
@‘
=

~—

. ®

« —
~——
B>
—_—
N

I\
—_
N
~—
~——
Ryt

M

)>—<a @b, (19a)(18ad;.c")(1®ad, a(y))A(x))
( —<a*®b (a@l)(ad (and( ( )))@l)A(x)>
o 0 (a@ut,)a(od (&)

)
<a*®b (a ®1)(ad;.¢’ ®1)(adya(x)@1)A(y))-(a" @b, (o’ ®1)(ad} .’ @ad,, ) (a(x))>
(x)

>
—~~
<
-~
+
/\/\

(3.13)

(3.14)

(3.15)

(3.16)

(3.17)
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<x®y,(a*2®1)(ad;z®l)(adM*a*(a*)®l)A*(b*)>—<x®y,(a*2®1 )(adyz@ad, .b")A" (o' ( )>
< (ad,b" ®@a")A" (adyz(a (a*)))>—<x® "(5))A"(a )>

< (19a")(ad, .a" ®adyz)A" (o (5 ))> < ®y,(a’ ®1)( (ad (o (b ))) ) >
+<x®y,(a*®l)(ad;4(ad;*a*z(b @1 N > <x®y o' ®ad .d A*(ad 2(a (5" ))>
(e < 1)
(o

v(1®a?)(1®ad, z)(1®ad .

(3.18)

, 1®a*)(1®ad (ad z ))) > x®yA ad a

)

B i EL 3.2 A, (M@M*,[ ],a+a*)% Hom-Malcev R¥4 A2 (M, M",ady, ad,. ) 19
(M,[ ]M,a) i (M*,[ ]M* ,a*)ﬁﬂﬁ/[\ Hom-Malcev S IBCXT, 24 HAX Y Va, y,z,e M, Va ,b ¢ e M i
J£B.1)~3.6) 1A,

EX 3.5: &(M,[ ]M,a) NIAER Hom-Malcev 0%, A:M o> MM NEEME, # AjE
(3.9)~(3.18), WIFK(M,M",A) %y Hom-Malcev XUCHE.

4. Hom-Malcev {89 Manin triple

SEX 4.1: B (M,[ |,a)/ Hom-Malcev fR¥, # M, FIM_#HAMMOTRE, M=M_+M_, M FE
FAE—NARRALH . STFRIOO R AL B () REFAENE, Bl vx,y,ze M, A

B([x,y].z) = B(x.[».2]), 4.1
B(a(x),y)=B(x,a(y)). (4.2)
A M, f M %F B(,) ¥R K MK, B B(M,,M,)=B(M_ M )=0, WK (MM, M)HN
Hom-Malcev X% (M | ]a )E’J Manin triple.
TH 4.2: 1V,v\“‘(M,[ ]M,a), (M*,[ ]M* ,a*)%ﬂ‘ﬁﬁﬁq Hom-Malcev 104, B(--) A M @M FHXL
4 bR 5, B(x+a*,y+b*):<x,b*>+<y,a*>, EMoOM FENEH
[x+a*,y+b*] =[x,y]M +ad;x(b*)—ad;y(a*)+[a*,b*]M* +ad;*a*(y)—ad;*b*(x),
(a+a*)(x+a*)=a(x)+a*(a*),
v, vxyem, Va,b'eM', W(M,M,ad)y,ad;. )} Hom-Malcev {R¥LIIBLNT ) 7550 26 B 2 Ay
(M @M .M, M") 2 Hom-Malcev 1R[] Manin triple.
B AEVE. AR 32 WAL # (MM ady.ad ) RN, W (MOM[ Ja+a’)

Hom-Malcev 108, 5498, (M.[ ],.a) R (M"[ ],.a" )8R (MM [ |a+a’) BT
Vy+b eM®M , Wlx+d eM®M, %B(x+a*,y+b*):0, M4 p" =0,

B(x+a*,y):<x,0>+<y,a*>=0+<y,a*>:O,
ALFE " =0, FFE, Hy=0if, WEFEIx=0, Fikx+a =0, B(.)RIEBIMLI.
B(x+a*,y+b*):<x,b*>+<y,a*>=<y,a*>+<x,b*>:B(y+b*,x+a*),

AT B () AR
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)
+ <ad;4x(b *),z> - ad;ly(a* ),z> - <x,[b*,c*]M* >— <x,ad;4y(c* )>
+ <x, ad;z(b* )> —<a*, b, JM* >— <a*,ad;*b* (z)> + <a*,ad;*c*>,

I
EH<ad;*a*(y),c*>:—<y,adM,a*(c*)>=— y,[a*,c*]M*>, A HA(4.1) AL .
)
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WREKR K. 2 Bk, (M@M*,M,M*)I%Manintripleo

o ES %(M@M*,M,M*)%Manintriple, HE X 4.1 Al &0, (M(-BM*,[ ],a+a*)%Hom—Malcev

REG Fk, HEH 32 WTRL (MM, ad;,ad),. ) RECA

EH43: & (M,[ . ,a) , (M*,[ ]M* ,a*) A H Hom-Malcev A%, W N5 =& AR
1) (M,M*,A) 4 Hom-Malcev XUCHL .

m(Mwﬁm@w;ﬁahmmeﬁﬁ%mﬁo

3) (M @M*,M,M*) #& Hom-Malcev f8£{ ] Manin triple.

UEBH: HHERE 4.2 FE 3.5 Al .
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