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1. Introduction

Weak Hopf algebras have been proposed by G. Bohm, F. Nill and K. Szlachanyi
as a generalization of ordinary Hopf algebras in the following sense: the defining
axioms are the same, but the multiplicativity of the counit and the comultiplica-
tivity of the unit are replaced by weaker axioms. The initial motivation to study
weak Hopf algebras is their connection with the theory of algebra extension [1],
and another important application of weak Hopf algebras is that they provide a
natural framework for the study of dynamical twists in Hopf algebras [2].

Just like finite-dimensional Hopf algebras, finite-dimensional weak Hopf al-
gebra also obey the mathematical beauty of giving rise to a self-dual notion: the
dual of it can be canonically endowed with a weak Hopf algebra structure. The
notion of a weak Yetter-Drinfeld category YD over a weak Hopf algebra L has
been introduced by Bohm in [3], and further studied by Caenepeel in [4]. The pa-
per [5] proves that if H is a finite-dimensional weak Hopf algebra in the category
LYD over a weak Hopf algebra L, then its linear dual H* is also a weak Hopf
algebra in 2YD.

In this paper, we prove the fundamental theorem for right H-Hopf modules
in 2YD. We also show that if H is dimensional, its dual H* has a right H-Hopf
module structure which is not analogous to usual one.
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2. Preliminaries

A weak Hopf algebra is a vector space L with the structure of an associative
unital algebra (L, m, 1) with multiplication m : L ® L — L and unit 1 € L and
a coassociative coalgebra (L, A, ) with comultiplication A : L — L ® L and
counit € : L — k such that

(i) The comultiplication A is a (not necessarily unit-preserving) homomorphism
of algebras such that

(2.1) (A®id)A(l) = (A1) 1)1 A1) =1 A1))(A(L1) ®1).

(ii) The counit satisfies the following identity

(2.2) e(kgl) = e(kg1)e(gel) = e(kg2)e(gil), Vk,g,1 € L.

(iii) There is a linear map Sz, : L —» L called an antipode, such that, for all
lel,

(2.3) m(id ® Sp)A(l) = (e @ id)(A(1) (I ® 1)),

(2.4) m(Sy, ®id)A(l) = (id®e)((1 @ 1)A(1)),

(2.5) Sp(l) = Sp(1)laSp(l)-

The linear map defined in (2.3) and (2.4) are called target and source counital
maps and denoted by ¢; and e, respectively:

(2.6)

For all [ € L, we have

L ®e(ly) =10yl @ 1a),

2.7
(27) es(h) @l = 1) ® (),

h®es(la) =y @ S1(l),

2.8
( ) Et(ll) ®ly = SL(l(l)) (059 1(2)l.

We will briefly recall the necessary definitions and notions on the weak Hopf
algebras.

Definition 2.1. An algebra H is a left L-comodule algebra if H is a left L-
comodule via  — og(r) = 27! ® 2° such that

(1) ou(zy) = ou(r)ou(y) = o7y~ @2’
2) 1@zl =c(z7) @2 VoeH.
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Applying (2), we have the following equality

17 ®1° =617 e1° =95 (1p) @ 1o — 1,
= S.(lg) ® (1)) — 1,
= 1(1) X 1(2) — 1

Definition 2.2. An algebra H is a left L-module algebra if H is a left L-module
via | ® x — | — x such that

(D) I —ay=(l; — x)(lo — y),

2)l —1=¢g()—1, Vo, yeH lel,
the second equality is equivalent to g,(l) — = = (I — 1)z.

Definition 2.3. An algebra H is a left L-module coalgebra if H is a left L-module
via | ® x — | — x such that

) Al —2)=[l— 21 @l —2z)=(l1 — x1) ® (Il — x9),

(2) es(l) — x=x16(l — x3), VIEL, x € H,
the second equation is equivalent to

e(lk — h) = e(lky)e(ky — h), e(es(l) — h) =e(l — h), |, k€ L,h € H.
Definition 2.4. An algebra H is a left L-comodule coalgebra if H is a left
L-comodule via z — og(z) = 7! ® 2° such that

(1) 27'® (2°); ® (2°)y = 27 2! @ 29 @ 29,

(2) e(x)z™! =e(2%)ey(z7') Vx e H.

3. Weak Hopf algebras in weak Yetter-Drinfeld category

Let L be a weak Hopf algebra with a bijective antipode S;. We recall that the weak
Yetter-Drinfeld category #)D is the braided monoidal categories whose objects
V' are both left L-comodules and satisfy the following conditions:

(D oyw)=v"'®" e L, V={1l® 19 — v|Vlie L,v eV},
(2) lﬂ)_l & lg — UO = (ll — ’U)_llg & (ll — U)Oi.e.,
B)oy(l—v)=(1l—v)"' @1 — ) =4Lv 'SL(l3) ®ly — 2°,

where the L-module action is denoted by | — v for [ € L, v € V and the L-

comodule structure map is denoted by oy : V — L ® V. We use the following
notation:

ov(v) =v '@, (A®id)oy(v) = (id®oy)oy(v) =v 2 @v !t ®%).
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The braiding 7 =7, w: V& W — W ®, V in this category is given by
7'(1(1) —>U®1(2) —>w) =yt —>w®v0,
T 1l —w®le —v) =" @S (v — w.
Let V € LYD. Then, for all v € V, we have
85(1)_1) X ’UO = SL<1(2)) X 1(1) — V,
(v @0’ = S(ln) ® 1) — v,V € V.
In [5], Shen Bing-liang introduces the definition of weak Hopf algebra in the
weak Yetter-Drinfeld category YYD. Moreover, they have showed that if H is a

finite-dimensional weak Hopf algebra in YD, then its dual H* is a weak Hopf
algebra in 2YD.

Definition 3.1. Let L be a weak Hopf algebra with a bijective antipode Sr. An
object H € 1YD is called a weak bialgebra in this category if it is both an algebra
and a coalgebra satisfying the following conditions:
(1) Alzy) = oi(xz" — y1) ® 25ys,
e(ryz) = e(wy)e(ye2) = e(w(yy " — y2))e(z),
A1) = hebliel,=1 (1" — )51,

(2) H is both a left L-module algebra, L-comodule algebra, L-module coal-
gebra and L-comodule coalgebra.

(3) there exist an antipode S : H — H (here S is both left L-linear and
L-colinear i.e., S is a morphism in the category of 2YD ) satisfying

119(z9) = e((z7t — 11)2")1y,
S(z)ry = Lie((151 — 2)19),
S(x1)xeS(z3) = S(x), Vxr € H.

Similar to the notation of weak Hopf algebra, we denote
g(z) = e((a7t — 11)a")1y, eo(7) = 11e((151 — 2)19).

According to the definitions of ¢;, €, we can obtain explicit expressions for
these coproducts

A(éft(l’)) = €t($)11 (24 12, A(&TS(ZE)) = 11 (24 1288(13).
Furthermore, for z € H,

e(e(z)) =¢
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in a similar way we can compute e(es(z)) = ¢(z). Applying Definition 3.1, one
obtains immediately the following identities

e(zei(y)) = e(vy1S(y2)) = e(xy1)e(y25(ys)) = e(zy),
e(es(r)y) = e(S(x1)zey) = e(S(w1)22)e(w3y) = e(Y).

As S is both left L-linear and L-colinear, we can easily check that ¢; and &,
are also both left L-linear and L-colinear. Moreover it is both an anti-algebra
map and an anti-coalgebra map, that is

Sm =mryu(S®S), i.e,S(zy) = (2~ S(y)S(z°), =z, ye H,
AS = (S®S)tuul, ie,A(S(x)) = ( ' — S(z9)) @ S(2Y).

In this paper, we will always assume that the antipode S is bijective. The
composite-inverse S~! satisfies

S7'm o =m(STte@STHr ! e,
S ay) =SSy ) — ST (@),
ASTH = (STte STHr A, de.,
A(S™H(z)) = 87 (ah) @ Sy (23") — S7H ).

Proposition 3.2. Suppose H is a weak Hopf algebra in YYD, the following iden-
tities hold
ggoS=80¢eg, g,05=So0¢;.

Proof. For x € H we have

eroS(z) = [S@hS(S(2)]2) = (z1" — S(22))S(S(a})),
= S(S(x1)xe) = S oeg(x).

In a similar way, one can verify ;05 = S o ¢;. n

As a preparation for the theorem below, we notice that Proposition 3.2 has
counterparts involving the antipode,

er(z) = e(S(x)1y)1le,  es(x) = 11e(125(x)).
As a matter of fact,
ei(z) = e(er()1y) 1y = e(x15(x2)11) 19 = e(es(1)S(22)11) 1 = (S(x)11)1s.

The second equality can be proven analogously. Applying Proposition 3.2, one
can obtain

es(r) = (So& 08 (z) = S(1@e(S(ST (2)1w)) = S(e)e(xlw),
elr) = (Soes087)(2) = S(1lne(ln)S(S7(2)) = S(1u))e(1e2).
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In a similar way, we can verify the first equation.

Proposition 3.3. Suppose H is a weak Hopf algebra in ?YD. For all z € H we
have the identities

T ®es(mg) =211 ® S(1a), e(xr) ® o = S(11) ® Lox.
Proof. Using the above definitions, one obtains

T @ ey(19) = 11 ® S(1a)e(w21y),
= zy(zy" — 1y)e(2911,)S(1y),
= (25! — 11)e(2515)S(13),
= (h11)1e((hl1)2) ® S(12),
= hl; ® S(1a),

S(1)

S(1)e(1a1y/(15" — 21)) ® 19,29,
= S(1)e(15(151 — 71)) @ 1974,

S(1y) ®e((122)1)(122)2,

S(1)

4. Hopf modules in the Yetter-Drinfeld categories

Since a weak Hopf algebra H in the weak Yetter-Drinfeld categories YD is both
algebra and coalgebra, one can consider modules and comodules over H. As in the
theory of Hopf algebras, an H-Hopf module is an H-module which is also an H-
comodule such that these two structures are compatible (the action ”commutes”
with coaction):

Definition 4.1. Let H be a weak Hopf algebra in £YD. A right H-Hopf module
M in £YD such that it is both a right H-module and a right H-comodule via
pv: M — M ® H, py(m)=my® m; and the following equations hold:

(1) pam(mh) = mo(m;* — hy) @ mhy,m € M, h € H,

(2) oy(mh)=m'h ' @m°h’ me M, he H,

(3) m* @ (Mm% ® (m®); =mygtm;t @mb@mim e M,

(4) [ — (mh) = (L —s m)(ls —s h),l € L, me M, h e H,
(5) pu(l — m) = (lh, — mo)(le — mq),l € L, m € M.

We remark that M ®; H is a right H-module by (m®h)z = m(h™" — z1) @ h%z
and a right H-comodule pyer(m®h) = mo@m; " — hy @ mhy. The condition
(1) means that the H-comodule structure py : M — M ® H is H-linear, or
equivalently the H-module structure map ¢y : M ® H — M is H-colinear.
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Also, (2) (resp. (4))<= ¢ is L-colinear (resp. L-linear); (3)(resp. (5))<= pu
is L-colinear (resp. L-linear).

Example 1. H itself is a right H-Hopf module (in YD) in the natural way. If V
is an object in £YD, then sois V &, H by | — (v®@h) = (I} — v) ® (Iy — h)
and oygr(v®@h) = v A7t @ vPh0. Tt is also both a right H-module and a right
H-comodule by (v ® h)z = v ® hx and pygp(v ® h) = v ® h; ® hy. One easily
checks that V ®; H is an H-Hopf module.

Lemma 4.2. If H is a weak Hopf algebra in £YD and M a right H-Hopf module
in YYD, we define M©H = {m € M|py(m) =ml; ® 1o} is a L-submodule, then

(1) Me<H 4s a L-submodule.
(2) Mc<H s a L-subcomodule of M, so M°H € LyD.
Proof. (1) Let n € M then

vl —n) = (I — nly) @ (ls — 1),
=l —n)(ls — 1) ® (I3 — 1),
= [(lh — n) ®@1A(e (12) — 1)
= (Il — n) ®DA(Le) — 1),
=gy — (— n)][1(2> (Lay — )] ® Ly — 1o,
= —n)l; ® 1.

Hence | —» n € Mc<°H,

(2) Applying 1t ®1° = 1y ® (12) — 1) and () — = = (I — 1)z,

we obtain
172 1%:1@ (1% =1n® (g — 1) © 1,
(

= 1(1) X (&g (1(2)) — 1 )® 1o,
= 1(1) X (1( 9) — 1)11 ® 1o,
=1'1'21%; ® 1,.

For n € M we do a calculation:

@ (n)® (n°)1 =ngint @ ng@mn,
=n "' en ® 19,
=n "1 @n(1%); ® (1°),,
=n 11 ®@n’1%; ® 1.,
=n'teon'l ®1,.

This implies that n™* @ n® € L @ MH so M<H ¢ LyD. .

Theorem 4.3. If H is a weak Hopf algebra in YD and M a right H-Hopf module
in LYD, MH s defined as above. Then
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(1) Let P(m) = mgS(my), m € M, then P(m) € M“H. Ifn € M and
h € H, then pyr(nh) = nhy ® hy and P(nh) = ney(h).

(2) The map F: M°H @, H — M, F(n® h) = nh is an isomorphism of Hopf
modules, the inverse map is given by G(m) = P(mg)m;.
Proof. (1) Since g, is a left L-comodule map we have o(h1S(h2)) = h™t @ ,(h°).
Applying 21 ® e5(z2) = x1; ® S(1), we obtain
mymy ' — S(ms)) @ miS(my),

pu(P(m)) = mo(
o(mit — S(my)) ® &,(m),

= mo[S(m1)l ® S 0 ,([S(m1)]2),

= moS(m1)1; ® S~1(S(1,)),

(m1)l; ® 1s.

-1

3

:mOS
If n € M and h € H, then

p(nh) = 7111(12_1 — hl) & 1gh2 = Tth & hQ,
P(nh) = nhyS(hs) = ne(h).

(2) Since

Fl— (n®h)) = F((ly — n) ® (I — h)),
= (Iy — n)(ly — h),
=1 — nh,
—1— F(n®h),

then F'is a left H-linear map. F' is also left L-colinear by the following equality
o(F(n® h)) = a(nh) =nlyh™' @ 1k’ = (id® F)o(n @ h),
clearly F'is right H-linear. It is also right H-colinear by (1). Now we have

GF(n®h) = P(nh1) ® hy = nei(hy) ® ha,
=n®ei(h))hy =n® S(1;)12h,
=n®h,

FG(m) = mpS(my)ma = mpes(my),
= [moes(ma)]oe([moes(ma)h),
= mo(m;t — 1))e(mlyes(my)),
= moe(myes(ma)),
= mpe(m11,5(13)),
= mpe(mq),

=m.
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Example. Let H be a weak Hopf algebra in £YD. M = H is defined as a right
H-Hopf module by A. Then MY°" = {¢,(H)|h € H}.

5. Application

By [5] we make H* into a weak Hopf algebra in 2YD. H* has the contragredient
left L-module structure, ie.,

(I — f)(h) = f(SL(l) — h), leL, fe H, heH.

Also, since H is a finite-dimensional left L-comodule, H* has the transposed right
L-comodule structure and so it becomes a left L-comodule via oy« : H* —

L® H* op-(f) = f'® f° where
fOR = f(%)S Y (hY), heH.

Now assume that H is finite-dimensional, we will show that H* becomes a right
H-Hopf module in 2YD. First, H* is a right H-module by

(fh)(z) = f(hx), fe H*, heH.
Second, H* is a right H-comodule using the identification 0y : H* @ H =
Hom(H,H), 0x(f @ h)(l) = f(h~! — 1)A® as follows:
pre: H" — H* @ H = Hom(H, H), pu-(f)(z) = f(21)5(2).
That is, pg«(f) = fo ® f1 means
(5.1)  f(z1)S(22) = p=(f)(@) = Ou(fo® fi)(@) = fo(fi ' — @) fi, 2 € M.

Proposition 5.1. H* is a right H-comodule by Opgy.

Proof. First, we check that H-comodule via above using 0g¢y. Applying oy to
(5.1) we obtain

T ® folf? — a) i = 23" @ f(z1)S(a3). (5.2)
Now for f € H*, x € H, we have

Ouen((fo)o® (for @ fi)(z) = (fo)ol(fo) T fit — x)(fo) ® f1,

= fo((fi' — 2))S ((f1 — x)2) ® f7,

= fo(fi? —>$1)( —>5(1’2))®f?7
= (fi S(x2)) © fo(fi? — x1) fy

= (23" S(xs)) @ f(x1)S (),

= Ag(f ( 1)5(22))

= Ap(folfit — o) f7),

= folfit — )1 @ ()2,

= fo((f)T (f1)2" — 2) ()} @ (fr)s,

= Onou(fo® (fi)1 ® (fi)2)(x).

Y
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It implies that (fo)o ® (fo)1 ® f1 = fo @ (f1)1 ® (f1)2-

According to oy (I — v) = [jv~ 1S, (I3) ®1; — v°, we calculate the following
equality
(L) — fo)((Uey — f)™H — 2) (1) — f1)°
= fo((Se(w) 1 fi ' Sr(lwy)) — 2) (1 — f1),
= folles(L) 7' SL(Lm) — o)1) — 1),
(Lanfi'Se(le)) — 2)(Laley — ),
Qe fr SL( 2)) — @)1 — fi),
= fo(l — fi) ' — 2)(1 — f)°,
= folfit — o) 7,
so we obtain (1) — fo) ® (Lo) — f1) = fo® fi.
Applying € to (5.1), we obtain

f(@) = fo(fit — 2)e(f)),
= folei(fi De(fY) — ),
= fo(SL(La) — z))e(le) — f1),
= (1a) — fo)(@)e(Le) — f1),
= fo(z)e(f1),
= (foe(f1))(@).

Hence (id ® €)pg+(f) = f, thus H* becomes a right H-comodule. .

(
Jol
fol
(

Theorem 5.2. With the notation as above, then H* is a right H-Hopf module in
LYD. Moreover, (H*)*°" ={f € H*|f(x1)xoa = f(112)1y, = € H}.

Proof. Now, we prove that H* is a right H-Hopf module. First, we will show
that (fh)o ® (fh)1 = fo(fi' — h1) ® fOhy, since for v € H,

Ou (folfi' — h) @ fiho)(x)

= (fo(fi" —> h))((fha) ™" — 2)((fD2)°),

= (fo(fi? — m))(f7 thy " — 2) f7,

= fol(fi? — h)(fi'hyt — @) [,

= fo(fit — (ha(hgt — x)) )Ry,

= f((ha(hyt — 2))1)S((hi(hy — @))2)hs,

1 (R 2h52 — 1))8(hy 'hy " — 22)S(ho)h3,
hi(hy? — xl))S(hz_l — 19)e,(hY),
hi((e5(h2)) ™2 — 21))S((£5(h2)) ™ — @) (e5(h2))",
h1i(137 — S(22))S(13),
h1,(15"
fo)(L(;
f-h)(z1)S(x
(f - h)o®[(f - h)1]().

)
(13"
S<18x2)7
—> ZEI))S<1(Q)JI2>,
2)

f(n
f(
i
f( 1)
i 1)

2—>ZE

= (
= (
[
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To verify that o (fh) = f7'h™' @ fOh® for f € H*, h € H, we compute for
reH

FR @) = O,
1020) S5 (K2,
( 1) — h) )SL ( )1(2)
(lanlay — )1y — 2)SH (a1,
(1a) — W)(e(l) — 2°))Sp (@),
(1) — ") (1) — 1)a°) ST (a7 ) 1),
a )(1z>—><1 >—>1>> 2)SpH ™)),

=/
I
oA
oA
(
oA
=/
I
oA
i
i
oA

= f((lay — (1
h(1a) — 1)) S (e )1
= f(h(e(l) — @ ))SZI(SU* )1< 2);
= h(S(l(l) )) ( 1)1(2)
= f(MS(S (1)) — )5S, (=) S (1)
= f(h(ley — 2)S; 1z ™),
— h 0) — 1)

= (fn)(a")s l(x‘1)7
= (fh)"(fh)’(x).
(

Next, we want to check (I — fh) = (1 — f)(lo, — h) for l € L, h € H,
f e H*, since for v € H

((lh — f)(lz — h))(2)

(b — [)((le — h)x),

Sp(l) — ((la — h)x)),
(Sp(l2)ls — h)(Sp(h) — ),
(es(l2) — R)(Si(l) — @),
(SL(1(2)) — h)(Sc(lly) — ),
(Lay — W)Ly — (SLl) — x))),
h(SL(l) — z)),
= (fh)(Sc(l) — )
= (I — fh)(x).

I
i
oA
I
oA
oA

)

We have f1®@ ()o@ () = fi ' fi' ® fd® 0 for f € H*, since for x € H

fol fteou(fl e f)(x)
= fi! ff ® fo(fit — z)f7,
= fo ( — 2))STH (T — ) P f

(
= fo(fi? — 2")S(fPa ST @
:fo(f1 — ) [t S (T )5t(f1_3)®f{)7
= fo((fi 1) — 2°) f 'S (™) @ f7
= fo(fi? —>x)f1 LS _1)®f1,
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= fi'S;t @ @ flfo(fi? — ¥,

= (2%)31S7 ™) @ f((2")1)S(((2)2)°),

:x2_15 (xl Ty )®f($1)5( (2))7

=57 (xl 8t(% ))®f(x1)5( g)

= Sp (27" Se(l)) @ f(29)S (1) — w2),

= S, (1 — =)™ @ f(Qay — 21)°)S (L) — w2),
= Sy (a7 )f(w1)®5(x2)

= Oz1)f ' ® S(x2),

= [ ® fO(21)S(22),

= [ (((f7 — o) (MY,
= 7@ 0u((f%) @ (f)1)(x).

Finally, we show that py«(I — f) = 3 — fo®ls — f1. Since for
lel, feH", xe H

(b — fo) ® (la — f1))(x)

(h — fo)((la — f)F — 2)(la — f1)°,
= (L — fo)(lafi ' SL(l) — x)(ls — f7),
fo(SL(ll)lzf1 1S1(la) — 2)(ls — ),
es(l) fi ' Se(ls) — 2)(lo — f)),

Loy fi'SL(l) — =) (Ll — f1),

( L(l2) — 90))(51 — f1),

— 2)1)(lh — S((Sc(l2) — 2)2)),
1)l — S(SL(le) — x2)),
)
)

On

I
E“Z"*
CQ\h

~

=
(l
l3

—~
~—

1)(L1SL(la) — S(x2)),
1) (ee(lr) — S(z2)),
21)(SL(Lay) — S(z2)),

£££

I
AA/CB/-\
h

n
S
&
~— — ~— N

Il
kS
N
h
—
~—_ = N
Py
[\]
C)
o~
N——

RC
SRS
_ =
5
=
&
no
\_/

’:
=
8
—
CQ
—
—_
c
X
™)
~—~

I
= s =

— f)( )5(9«“2),
a((— f)o®@ (I — f)i)(x).

From all above, H* is a right H-Hopf module in 2YD. .

B

I
<

Applying Theorem 4.3, we can obtain the following result.

Corollary 5.3. H* is defined a right H-Hopf module in YD as above, then
H*COH Ry H >~ H*.
Corollary 5.4. Let L be a finite-dimensional Hopf algebra. Assume that H is a

finite-dimensional Hopf algebra in the Yetter-Drinfeld category in £YD. H* is
defined a right H-Hopf module in YYD as above, then H*“°" = Hom(H, k) =

{f e H|f(z1)r2 = f(x)ly, =€ H}
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Example. Recall that a groupoid G is a category in which every morphism is an
isomorphism. In this section, we consider finite groupoids, i.e., groupois which a
finite number of objects. The set of objects of G will be denoted by Gy, and the
set of morphisms by G;. The identity morphism on z € Gy will also be denoted
by x. For 0 : x — y in Gy, we write s(0) = = and t(0) = y, respectively for the
source and the target of 0. For every z € G, G, = {0 € G1|s(0) =t(0c) =z} isa
group.

Let G be a groupoid, and k£ a commutative ring. The groupoid algebra is
the direct product kG = @ ku,, with multiplication defined by the formula

oceGh

Uplly = Ugr, if t(7) = s(0) (0if t(7) # s(0)). The unit element is 1 = Z Uy kG

z€Go
is a weak Hopf algebra, with comultiplication, counit and antipode given by the

formulas
A(ua = Uy @ Ug, 5(“0) =1, S(UU) = Uy-1

= Zuac@ux;

z€Go

Using the formula

suppose kG is free of finite rank as a k-module, hence (kG)* is also a weak Hopf
algebra. As a k-module, (kG)* @ kv, with (v, u;) = d0,, . Suppose (kG)*

ceGy

is defined a right H-Hopf module in fyD as above. Then

(kG)) M ={f € (kG)*|f(uo)uo = Y flustiy)us},

zeGo

_{fe (kG |f ucr o Z f UO' Uy O')}

ze€Go
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