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EN 2.1 02 & A RS, HFHELENS 1 AQA - A, a: A— ARn:k— A,
WERPITH (A, p,n, o) FHERE a,b,c € A 2 T HIEMF

a(ab) = a(a)a(b), a(n(1)) =n(L), (2.1)
a(a)(be) = (ab)alc), an(1) = ala) = n(L)a, (2.2)

MIARIUTEAL (A, 1, m, @) F—A Hom - AR¥L. FIF, Bk n(1) A A MS5EETERIE n(1) = Lu.

ENX 2.2 23 % C RE&M=N, FHALEME A C - C@Ca: C — C H
e:C — k, MRIITH (C, A e, a) SMEE ¢ € C lid FHIZAF

Alale)) = Y ala)®ale), elald) =e(c), (2.3)
dale) @A) = Y Ala)®ale), > acle)=alc)=Y clc)e, (24)
MFRVYICAH (C, A, e, ) NH—A Hom - RAEL.

ENX 2.3 R (H,pu,n,a) £ Hom - fREL, (H, A&, a) & Hom - RLH, HAR
HORN A ARE S M3 T BAH

Awy) = Ax) A (y), (2.5)
e((wy)alz)) = Y elzy)e(paa(2)), (2.6)
ela(z)(yz) = Y ela()yz)e(mz), (2.7)

(Aoa)Al) = > Lelly®aly), (2.8)
(@A) A1) = > al) @11, ® 1y, (2.9)

MFRASTTH (H, pyn, AN, e, o) N—A Hom - §5RAREL, HHEEA (H, a).
EX 2.4 W (H,a) £— Hom - §98REL, S: H — H B —AERIEMS, Wiy 2

Soa = aolf, (2.10)

Y wiS(z) = ) e(lia?(2))ly, (2.11)

> Sz = Y lLie(e’(w)1a), (2.12)

D (S(xn)z12)S(0*(x2)) = S(a'(x)), (2.13)

WK (H, o) f&— Hom - §5 Hopf fi¥, 788 S & Hom - 53 Hopf REL (H, o) FIXTHLLR.
F 2.5 A (2.11) 1 (2.12), B 5153

Y (@iS(x12))a*(25) = a’(x),
D P (@1)(S(w2)r2) = ot (2).
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=
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:DMWMWW
>
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(a(1y
(e
(e
(
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(e(L10?(1)12)S (o’ (2))
= S(a*()).

7¥ 2.6 Hom - 55 Hopf REEANH 245 G A 2 R G, EAHEARFLEH
H PR B AT R B i S ) PRl v (B Y3 Hh i o = Td B, B2 55 Hopf AREL H 44
AT e RARELT Y, Hom - 55 Hopf /R0 & Hom-Hopf 0%, X T (R) 4561, Hom -
55 Hopf RELAH Hom -() 4561, Bl po(a®p) = po(p@a) fl (a@A)oA = (A®a)oA.
[Alth, Hom - 55 Hopf ARELMTAE () 45&VEMFR R E th i M o i 25 18 S5 WL (10 R 25 1 e
).

Xt Hom - §50URKL H, & (WL NP nf - H — H ﬁnT

Mh(z) =Y e(lia®(2))lz, N(z) =37 Lie(a®(2)1a).

M HY R Nk iGNl (H), HR ?%/TE%QT Me E’ﬂ%% MR (H).

w (H, u,l,A £, 5, a) e NARYEM Hom - 55 Hopf A2, H* j& H HZMEXT =3 A,
W (H*, A* 1, 5%, 8, 5%, a*) & Hom - 59 Hopf AAHL, AR 2,y € H Fl ¢, € H* |
H

<N*(¢)7h®g> = <¢7ﬂ(hag)>7 <A*(¢,¢),h> = <¢®¢7A(h)>>
(1,2) = (), &¢)=(p,1),
S (@) =¢o S, a’(¢)=¢doa.

A Hom - 55 X0UAE A € SOM_EITRIXHE R R, B A2 N K — L4 8, 2T Hom -
SIXREI SE 25T, 118K 53 30 1.
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Wl 2.7 W (H,a) &4 Hom - 558U, WA T2
nfont =a®ont =nfoa?,
Nfonf=aonf=nfoa.

Rl 2.8 % (H,«) & Hom - F50UREL, WA W R4

le@l_l ].2 le(@Oé 12)
d fl) @l =) a(l) ® L.

Wl 2.9 W (H,a) &— Hom - 5584, WA 0T 458

nh(z " (y) = 1" (za’(y)),
nR (M (z)y) = Nf(a(x)y).

&R 2.10 # (H, o) A Hom - F9O0REL WA 1T 46k
Z ]-1 HL ® 12,
A(WR(I)) =" a(l) © 1 (a(@))1La.

Rl 2.11 ¥ (H, o) &4 Hom - §5XUREL, WA 41 F 4518

le X |_|L(J}2) = Z 113) X a4(12)
ZHR(x1)®x2 Za ) @ xl,.

R 2.12 % (H,«a) &> Hom - 350U4%%, WA W F45ie:

w1 (y) =) e(zia’(y))ms,
N (x)y = Z yie(a’ ()Y

3 Hom - 55 smash &%

KT Hom - £, Hom - A%, Hom - BACEH Hom - RAEACEIAH I & AT 2 Bl STk
[4, 5]. T, £5H55 H-Hom - RAAEIHES.

w (H, ﬂ) & Hom - 55 0AXEL, (C,a) & Hom - MAXEL. @ RAELMEMY p: C —
H®C, p(c) =3 ¢1) @y, TN ER c,de C,

(Ap®@a)op=(B@p)op, (BR®a)op=poa, (3.1)
(hr @Ic®@Ic) g @71 1c)(p®p)Lc = (B°® Ac)p, (3.2)
(Mf®ec)op=In®ec)op, (en®@lc)op=a, (3.3)
p(le) = (N @ Io)op(le), pled) = p(c)p(d). (3.4)
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X R, E (C, o) WK (3.1)-(3.3), WFK (C, ) &2 —597 H-Hom - R
RAEG WA (C, ) W2 KM (3.1) 1 (3.4), MFK (C,a) £—N557 H-Hom - RELAEL; 10
R (C,a) WK (3.1)-(3.4), MFK (C,a) &5/ H-Hom - RIEDAEL. WR o = 1o
M B = Iy, W55/ H-Hom - REBXEE 55 Hopf AR LI5S E H- KRB E. Wi
(H,[3) #1 (C, ) #& Hom - XUAREL, W557E H-Hom - REFLXREE /L H-Hom - RBIXAREL.

W (H,3) & Hom - 558A%L, (C,a) &557/ H-Hom - RERARE, H o, 3 #ATH. N
FE, e 1y AL, 1o AT EXLMEES v:CoH— C® H WF:

Xle@h) =Y enlcnh)a (c) @ 87 (hs).
UES

’(c®@h) = ZaH (c-nh)x(a(e) ® 87 (ha))
= > enlcnh)en(B (co)-1)B " (har))a > (co)0) @ B2 (ha2)
= Y eu(B M enihi))en (B (¢12h12))a (c) ® 87 (ha)
= ZEHC(l “Hewy) ® B (h2)
— \(c®h).

BTk x 2&—A 8. ik, 2 X O x H, fENMEZEA C x H=(C® H)/kerx, S2tEm
Wry=a@p:CoH—C®H, HHEXFHRBAMAMNRII RN

coxu(cxh) = ec®ey(cxh)=ec(c)eg(h)l x 1,
Nexulexh) = Y e x B72(ey)B " (h) @ o™ eao)) X ha,

MFRVYTTH (C x H, Nexw,eoxm,y) &—1 Hom-smash R, Hid A (C x H,v), R ERZ
—> Hom - AL

EIE 3.1 & (H, ) & Hom - 35X0UREL, (C, ) /&334 H-Hom - SAERMAREL H o, 3 #
A T O x H M@ L b, Z5HEREM ce C h € H, 2

Z o) @ c(-nyh = Z o) ® he—yy, (3.5)

MPUEH (C x H, Acxm,ecxm,y) &1 Hom-smash RFH.
WE BT (C,a) &557E H-Hom - REERAREL, FILHEEM exheCx H, H

(Dexa ®7) Doxw (¢ x h)
= ch X 672 (c12-1)) BB (ca=1)) B~ (1))1)

@ (erz(0) X (87 ea-1))B7 (71))2 @ ea(0) X B(ha)
= > aler) x B2 (ean—1) (B (caz-1)1)B87 (M)

o (ea1(0) X B (aa(-1)2) B H(ha1) @ a” H(caz(0)) X hao
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a” (e 0)) X B~
(

= Za c1) X

®

1))B”
1)

? (Caz(0)(~

021 —1)C22(—

®

L) Za(c

1)

CQ(

®a 1(02(0)1) X 3 (02(0)2(—1))5_1(}@1) ®a”

= (v®Acxm) Doxu (e x h).

a™t(ea 0)) X B7%(can(oy(—1))B (ha1) @

?(ca1(-1)) (B3 (caa(-1)) B~ (M)
1(h21) ® o

2 (022(0)(0)) X hao

2(022(0)(0)) X hao

2(02(0)2(0)) X hay

HEEAE Ackuy = (v ®v)Doxnm,coxny = ecxn- H (3.3). (3.5) 3 Yo o) ®
eu(ccnyhi)he = a(c) ® B(h). BE (eoxn @ Ioxu)Doxn =7 K (Ioxu @ ecxu)Doxn =7
RO, IXAEM (O x H, Aoxm,coxm,y) &—4 Hom-smash £F71.

EE 3.2 % (H,3) M (C,«a) & Hom - §5XEL, H (C, ) £557% H-Hom - R

H, Ko, p #ATH, 92 (3.5) 3, W Hom-smash R

(c

H (C x H,~) 1) Hom - QK45 #y /2 7k B Hom - 3L
# M (H, 3) A1 (C,«) /& Hom - 55 Hopf AAH, X758 Sy M S, M Hom-
smash R (C x H,~) t/2 Hom - 5§ Hopf A&, H 55X

SC’XH(C X h

=Y st

) x Su(B72(c

x H,~) 7& Hom - 5§ XUXHL,

—)B7 ().

HUE 2SR, Hom-smash RFH (C x H,~) & Hom - fREA Hom - RAEL. ddlis s, 7%
UE B Hom-smash &8 (C x H, ) Wil X 2.3 ) (2.5)(2.9) T ¥HERM c,d € C,h,g € H,
i1 (2.2) il (3.5) REIKAF pled) = p(e)p(d), WTHF T

ACXH( d X hg

261611 X B7%(ca—1yda(-1)) B~ (h1g1) ® a~ ' (ca()da(0)) X hago

)

“(
Zc1d1 X B (ea—1)) B2 (da—1y (hag1)) ® o~
> erdy x B ea-1) B2 (B (dag-1))B(g1)) ©
ZC1d1 X B (ea—1)) B2 (B (da(-1)))B(g1)) ®
> erdy x B ea-1) B2 (B(h) (B (da-1))g1)) ®

chdl x (B2 (02(—1))57 (h1))(B
ACXH(C X h) ACXH (d X g)

T RBARGGRIEE, F b, H

> ecxu((ax h)(bx g))ecxu((b x g)2v(c x k))
ZﬁcxH(ah X h(ﬁ_z(b2(f1))ﬁ_l(!h)))ECxH(a
> eclab)en(h(B7(ba-1)B " (91)))ec(a

- (d2(—1))57 (1) ®

! (c200)d2(0)) X h2ga

(02(0)d2(0)) X hago
“Hea0)da(0)) X hago
“Hea0yda(0)) X hage
o (ea(0)da(0)) X hage

“H(ba))ax(c) x g2B(k))
“Hbaoy)a(e))en (928(k))
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= Y eclab)en (87 (h)B 2 (ba-1)))gn)zc (@ (baoy)a(e) e n (g25())
N colabi)en (872 (ba-1)B 7 (W)gn)ze (0 (o)) () (926(k))
N celab)en (7 (b)) Ban))ec (0 (bago)ale))en (9:5(K))

S ec(abi)en(B (ban)h)en (haBlgn)ec (™ (bawy)alc) e (9:3(K))

= ch(abl €H h)ﬁ(gﬂ)&c(bza( ))5H(gzﬂ( ))

2N ce((ab)ale)en((hg)B(k))
= cown(((a x h)(bx g)v(cx k)).

[ B AT 45

eoxa(Y(axh)(bx g)(cxk))) = ZE(;XH(’y(a X h)(bx g)a)ecxu((bx g)i(cxk)).

TR RAL RIS H

(Doxa ®7) Doxn (1 x 1)
= D T x B2 () (3 (o)1)

®071(T12 0))><572(T2(—1)2)5 (112)®12 x f(12)
28) lexﬁ (ToT1) (=) (B2 (La(—1)1) B~ (101))

“H(1211)(0) % B2 (T (—1)2)B7 (112) ® o) x B(12)

34) ZTl x B2 (Lol (B Ao —11)B7%(1n))

®a (Tao)L1(0) X B2 (Ta(=1)2) B (112) @ Lar(0) % B(12)
S ZTl x B2 (Lo Li-1) (B2 (Lar—1)) B2 (111))

©a™ (oo 1v) X 87 1z@1)8 (1i2) @ @™ (T2 ) 0) x (1)
(2.2) D T x B (Ta1) (B (Tir-ny Lar(~1)) B2 (111))

®a Ty 11<o) B2 (Tar0y-1))B8 (112) @ @~ (Tar(oy0)) X B(12)
(3:2) D T x B Tan) (B (1) B2 (1))

®a~ ! (Ta o) x B 2(To)2(-1)B  (112) ®

ST % 8 Taen) (B T )83 (1)

®a " (T 10)1) x B2 0)2(-1)87 (112) @ o (T(0)2(0) X B(12)
(2.6) ST B Fa ) (B (a)en(en (B3 _1))11/,)12//12/)5*2(111))

®a " (Ta) Lioy1) X B2 (0)2-1)) B (112) ® @ (L(0)2(0)) X B(12)
- 211 x B (Ta-1) (B~ (1)en (B(1)12)872(111))

®@a" (To)) 11 % 7 Lo (-1)) 87 (112) @ Targ) X B(1a)

a™ (1 (0)200)) % B(12)
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@ le x B (To-1))B7 (111)

®a " (Ta) T x 87 1(21)) B (L12) ® L) % B(12)
=S T A Taen)B T (L)

®a~ (Too) 11 x 87 Ta1))B 7 (1211) @ Tar() X B(12)
2 Z/l\l x B72(Ta—1)) B (11)

©a ! (Ta0) T x (872 (Tzi(-1)8 ™ (1)1 @ o) x B(12)
2) Zﬂ x B72(Ta—1)) B~ (11)

@a ! (Tag)) T x (87" (12)872(Tar(-1)) 1w @ Targo) % B(1a)
= D Tx 877 (Ta1) 87 (1)

@a™ (Ta) T X 1(87>(Tar-1)B7 (1)) @ Taro) X B(12)
= ) (%11 @[T x 1T x Dy @y((1 x 1))

[ 3 A] 15

A~ ~

(v ® Doxn) Desa (I x 1) ZV Tx1)p(ITx1)® (1 x1)y.

At Hom-smash R (C @ H,v) & Hom - 55XUXEL.
EE_XLEJ i& (H7 6) $D (07 Oé) IEé Hom - SS HOpf /Tﬁi&? EE% SCXH oOy=7yo0 SCXH E%gﬁiﬂz
AR FFAE S WA E X 2.4 FH) (2.11)-(2.13) Tl W ce C M he H, B

I'xScxmu(cxh)
= D (e x 8o )87 (M) Sexm (@ (eao) X ha)
= Y aScla (e ©)) (B (ea-1)B (1)) Sa (B~ (ca0y(-1)) 8 (ha))
N aSela eamm)) x B () (B2 (S (h2)) S (5~ (ca0)-1))
N Sl e) x B (e ) (S (B (o) T (B72(0))
2N eSela (exm) x (B2 (ean) S (B~ (eao-n)) T (7 (h)
ST Se(a (ea)) ¥ B (eanSaea(-1y2)) NF (571 (h)
=" n*(c) x N*(h)
= Zéc (T1a%(c)) 1y x e (118%(h)1,
= Y ec(lia?(@)a(Ix) x en(B~ (er (B (Ta-1)111)112) 32 ()12
S ce(@iad(@)a Taw) x er((872 (Ta-1) A (11))5% ()12
= Y eoxu(lia’(e) x (5% (Lan)B7 (1)) (W) (o) x L2
_ ZECXH((TX 1)1’72(0 x h))(T x 1), = N¥(c x h).
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BRI T % Scwm(c x h) =L (e x h). [AEAF Soxm * I(c x h) =M%(c x h).

(2.2)

(3.2)

(3.5)

(2.2)

3.1)

(2.2)

(2.13)

(2.2)
(3.2)

(2.13)

(Sexm((ex ))(e x h)i2)Soxu(v?((c x h)s))
Z(SCXH(CM X B72(c1a-1)) B (B (ca-1)B7H (7))

(@ M erz) X (B2 (ea-1)) B~ (h1))2))Soxa (@(eaqy) x B2 (ha))
Z(Sc(ofl(cu(o))) “!e120)))Se(e20)0))

< (Su (B2 (e11-1)B7H (B (crz-1)) B (B (e2(-1)) B~ (h)1)))
(672 (ca-1))B7H(71))2)Su (B (cao)(-1)) B(h2))
Z(Sc(a_l(cn(o))) “Hewa))Se(ea0)0)

X(Su (B2 (cri-nyera-1)B~ (B2 (ca-1)) B~ (h)h))

(672 (ca(-1)) 87 (71))2) S (B (c2(0)(-1)) B(h2))
Y (Sela™ eron))a (o)) Se (a0 0)
X(Su (B (er-1)B7H (B2 (ea(-1)) B~ (7))
(B72(ca(-1)) 87 (71))2) Su (B (ea(0)(-1)) B(ha))
> (Sela (eron))a (er0)2)) Se (Cao)0))
X ((Su (B er-1))Su (BB (ca-1)) B~ (ha)h)))
(67 %(ea-1))B7H(7))2)Su (B~ (ea0y(-1)) B(h2))

> (So(a™(

X (S (c1-1)) B (S (B (ca-1))B™ (M) ) (B2 (ea-1)) B (7))2))
Su(B7 (e200)(-1))B(h2))
Y (SclaHeon))a™ (o)) Se(alea))

X (Su(er-1)87H(Su (B3 (ca-1y1) B~ (h))1) (B (ca-11) 87" (h))2))
Su(B~ (02( 2)B(h2))
D (Sela™ (eron))a™ (erwpe))Se (alea)) x B(Su(er-1)))
BHESH (B (ea=191)B7 (7)) (B (ca-1)1) 87" (7n))2)

Su (B (e2(-1)2)B8(h2)))

> (Scle™ (eron))a (erope))Se (alea)) x B(Su(ei-1)))
B7H(Su(B(ea-1))8%(h)))

S (Sela eaon))a (erp2)) Se(aleo)) % Su(Bler)(ex-n B (h)))

> (Scla (eron))a (ero)2))Selalean)) x Sul(er-1yea-1)8(h)
> (Se(e™ (eon))a (enz))Se(alez)) x Su (B (c-1)3(h)

ZSC a®(c(0))) ¥ Su (8% (c(-1))8%(h))
Scxu(Y (e x h)).

)
cron))a (ei0)2))Se (C20)(0))
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HOM-SMASH COPRODUCTS OVER HOM-WEAK HOPF
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Abstract: In this paper, we study the concept of weak Hopf algebras over Hom-Hopf
algebras. Using the method of establishing weak left H-Hom-comodule bialgebra, we construct
Hom-smash coproduct and demonstrate that Hom-smash coproduct is a Hom-coalgebra and
Hom-weak Hopf algebra, which generalizes smash coproduct Hopf algebra introduced by Molnar.
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