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Abstract

In this paper we will define a generalized procedure of induction of quantum group representations
both from quantum and from coisotropic subgroups proving also their main properties. We will then
show that such a procedure realizes quantum group representations on generalized quantum bundles.
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1. Introduction

Among the various methods to construct representations of a given Lie group, the in-
duction procedure plays with no doubt a central role. On the one hand it gives a strong
insight into the representation theory of a large class of non-semisimple Lie groups. For
example, it solves completely the semidirect product case, linked as it is to the orbit method
for nilpotent and solvable groups. On the other hand it gives foundations to the geomet-
ric theory of representations of semisimple Lie groups, from Borel-Weil-Bott theorem
(see for example [19]). Induction of quantum group representations was developed in [16]
and, later, in [13]. Recently a very detailed work, [14], summarizes known results for the
compact case and in [2] some results on infinite-dimensional induced representations for
non-semisimple quantum groups are obtained. The quantum theory, up to now, gives much
less insight than its classical counterpart and suffers from a strong limitation: the extreme
rarity of quantum subgroups [17]. For example [15,181 deal with induced representations
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for some non-semisimple quantum groups without approaching and solving the problem
that they do not fit well the Parshall-Wang setting because they do not start with a well-
defined quantum subgroup. To overcome this problem the theory of coisotropic quantum
subgroups introduced in [9] seems useful and unavoidable.

Let us briefly recall some basics of the theory of subgroups of quantum groups, as
developed in [4,9] (to which we refer for further motivations). A more detailed account of
the problems we will deal with can also be found in [10], while for the general theory of
quantum embeddable homogeneous spaces we refer to [11].

Definition 1.1. Given a Hopf algebra A, we will call quantum subgroup of A, any pair
(B, ) such that B, is a Hopf algebraand 7 : A, — B, is a Hopf algebra epimorphism.
We will call coisotropic quantum left (resp. right) subgroup any pair (C,, o) such that C,
is a coalgebra and a left (resp. right) A,-module and o : A, — C, is a surjective linear
map which is also a coalgebra and a left (resp. right) A,-module homomorphism.

As usual in the classical case subgroups can be identified to the kernel of the restriction
epimorphism. With this identification quantum subgroups are in 1:1 correspondence with
Hopfidealsin A, while left (right) coisotropic quantum subgroups are in 1:1 correspondence
with bilateral coideals which are also left (right) ideals.

The weaker hypothesis defining coisotropic quantum subgroups is not descending from
a need of generality for its own sake. It is rather quite naturally imposed by a detailed
analysis of the semiclassical limit, i.e. the underlying Poisson-Lie theory. In this limit
quantum subgroups correspond to Poisson—Lie subgroups, a fairly rare object. The class of
Poisson-Lie subgroups is not closed by conjugation: conjugating a Poisson—Lie group gives
a coisotropic subgroup. Quite naturally, then, such subgroups play a role in the theory of
Poisson homogeneous spaces. More precisely, every Poisson homogenous space with at least
one zero-dimensional symplectic leaf is a quotient by a coisotropic subgroup. Furthermore,
it has been proven by Etingof and Kazhdan [12] that any such quotient can be suitably
quantized. Quantum coisotropic subgroups are in “good” correspondence with quantum
embeddable homogeneous spaces (where good means that such correspondence is bijective
provided some technical conditions are satisfied) and their semiclassical limit, as expected,
gives exactly coisotropic subgroups. For these reasons they seem a good class of quantum
subgroups to start with.

The link with embeddable quantum homogeneous spaces is given as follows:

Definition 1.2. Let A, be a Hopf algebra. A right (resp. left) quantum embeddable homo-
geneous space of A, is a subalgebra which is also a right (resp. left) coideal.

Proposition 1.3. Let (C, o) bearight(resp. left) coisotropic quantum subgroup of A,,. Then
Be ={f € Aylle ®id)Af =a(1) ® f}
is a quantum right embeddable homogeneous space and, respectively

B ={f € AJl(id @) Af = f @ a (1))
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is a quantum left embeddable homogeneous space. Conversely let B, be a right (resp. left)
embeddable quantum homogeneous space; then the right (resp. left) ideal generated by
{b—e(b) 1} is a bilateral coideal in A, and identifies aright (resp. left) coisotropic subgroup.

In this paper we generalize induced quantum group representations to coisotropic quan-
tum subgroups. We also show how the corresponding corepresentation space of the function
algebra can be intrepreted as the space of sections of an associated vector bundle to a prin-
cipal coalgebra quantum bundle, this last concept being recently introduced by Brzezirski
[5.8], generalizing the classical relation between induced representations and homogeneous
vector bundles [19]. We will not deal with the measure-theoretic concepts needed to develop
correctly all unitariness aspects, which are the subject of a forthcoming paper.

2. Quantum induction

In this section we define induced corepresentations from coisotropic quantum subgroups
and prove their main properties. Let us begin recalling some definitions. Let A be a Hopf
algebra and let V be a vector space (we are considering a fixed base field of zero characteris-
tic). V is said to be a right corepresentation of A if there exists alinearmappr : V — V®A
such that

(id®¢)opr=idy, 2.1
(id ® A) o pr = (pr ®id4) © PR. (2.2)

We will say that V is a left corepresentation of A if there existsalinearmappr : V — AQV
such that

(¢ ®id) o p. =idy, 2.3)
(A®id)opL=(ida®pL)opL. (24)

Let us remark explicitly that above definitions are well posed for any coalgebra A.

Let us consider now a fixed quantum group A, = A, (G) and a coisotropic quantum
subgroup (Cy, ) = (A4(K), ) (when we do not specify coisotropic subgroups to be left
or right we mean the result is valid in both cases).

Proposition 2.1. The map R = (id ® m) 0 Ag : A4(G) — A4(G) ® A (K) defines a
right corepresentation of Az(K) on Ay(G). Similarly the map L = (1 ® id) o Ag defines
a left A, (K)-corepresentation.

Proof. We will directly verify conditions (2.1) and (2.2) for R. The proof for L proceeds
along the same lines. Let us start with (2.2). Left-hand side equals

(d ® Ag)(Rf) =Y fuy ® (Ag o m)(f2) = 3 foy ® 1 (fi) ® (i),
N (@2)
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where we have used coassociativity of Ag together with the fact that 7 is a coalgebra
morphism. As for the right-hand side

(R®id)o R)f=z R(fa) ® ﬂ(f<2))=Z(id ® ) [y, ® fine,) ® T fi2)
o) )

= fin ®T(f2) @7 fi3)),

N

again from coassociativity; this proves (2.2). For what concerns (2.1) we have

(id ® k) (Rf) =) fu ® (e o T)(fi2))
N

=Y fiy®e6(f) = ((id®eg)o A)f = f.
N

which completes the proof. O
Lemma 2.2. The following identities hold:

(Ac ®id)yo R=(id ® R) o Ag, (2.5)
(id@Ag)o L=(L®id)o Ag. (2.6)

Proof. The first identity follows from the chain of equalities:

(A ®Id)RH =Y Ac(fu) ® T(f2) = Y fy ® fr ® m(fiz)
N f)

=(id ® R)(Ac )= fy®R(f)=)_ fin® foy ®7(fiz)).

() )

The second one can be proven in a similar way. O
Straightforward calculations allow to prove also the following:

Lemma 2.3. Let (A,(K), ) be a left coisotropic subgroup; then the following multipli-
cation properties hold true:

L(fg) = Ac(f)L(g). R(fe)=Af-R(g) VS geAHG). (2.7)

where - denotes the action of A (G)®A,(G)on A, (G)Y® A, (K) givenby (f®g)-(h®c) =
fh® g -c Similarly if (A (K), ) is a right coisotropic subgroup we have:

L(fg) = L(f)Ac(g), R(fg) =R(f)Ac(g) V[ gecAyG). (2.8)

Let us now start from a right corepresentation pr and a left corepresentation pr of the
coalgebra A, (K) on the vector space V. Define
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ind§ (pL) = {F € Ay(G)®VI(R®id)(F) = (id ® pL)(F)}, (2.9)
ind$ (0r) = {F € V ® A(G)|(id ® L)F = (pr ® id)(F)}. (2.10)
Both these spaces are kernels of certain linear operators and, as such, are closed vector

subspaces of A;,(G) ®@ V and V ® A,(G).

Proposition 2.4. A ® id defines a left corepresentation of A,(G) on indg (pL)andid ®
Ag defines a right corepresentation of the same space on indg (oR)-

Proof. Let us prove the first claim. To begin with we need to prove that (Ag ® id)(F) €
A,(G)® indg (pL). Linearity of all the operations involved implies that we can consider
only vectors of the form F = f ® v. Then we need to prove that

((d®RQid)(A¢g ®id)(f Q@ v) = (id®id® pL)(Ac ®id)(f B V).
Using the first formula in Lemma 2.2 the left-hand side equals
(((d® R) 0 Ag) ®id)(f ®v) =(((Ag ® id) o R) @ id)(f Q V)
=(A¢®id®id)(RQid)(f ®v),
which, recalling that f ® v belongs to indg (pL), equals
(A ®id®id)(id @ pL)(f Q@ v) = (id ®id ® pL)(Ac Q@ id)(f Q v).

Now, the corepresentation condition (2.2) is equivalent to coassociativity of Ag and the
condition (2.1) is equivalent to properties of the counity £;. The second claim follows
similarly from the second formula in Lemma 2.2. O

Definition 2.5. Given a right (resp. left) corepresentation pr (resp. pL) of the quantum
coisotropic subgroup (A, (K), 7) the corresponding corepresentation id ® A on indg (pr)
(resp. Ag ®id) on indg (poL) of A, (G) is called induced representation from pr (resp. p1.)
on A,(G).

Remark. In case p is a one-dimensional corepresentation the induced representation is
given by

indg (o) = {f € AGI(R®id)f = (id ® p) f)
with coaction Ag. Similarly if pr is one-dimensional

indZ (pr) = (f € A4(G)|(id ® L) f = (pr ® id) f}.

In both cases the induced representations can be seen as subrepresentations of the regular
(left or right) representation (A4(G), Ag). In agreement with the classical case we will
call monomial such representations .

As usual in representation theory we will often identify the representation space with the
representation itself, being clear which is the representation map.
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Proposition 2.6. If pr and py are equivalent right (resp. left) A,(K)-corepresentations
then indg (pr) and indg (pl/{) are equivalent right (resp. left) A,(G)-corepresentations.

Proof. Letpg : V — A,(K)® V and ,o}’2 : W — A,;(K) ® W be equivalent. Then there
exists a vector space isomorphism F : V — W such that pé oF =(id® F)o pr. Let us
consider the vector space isomorphism

F=F®id:V®AG) — W A, G).

First note that F(indg (pr)) C indg(pﬁ). Letv® f € indg(pR). We want to prove that
F(v) ® f verifies

F(v)® L(f) = pr(F()) ® f,
which follows from
PR(F()® f = ((id ® F) 0 pr)(v) ® f = (id ® F ® id)(pr(v) ® [)
=(Fidid)(v® L(f)) = F(v) ® L(f).
Next we prove that the vector space isomorphism F intertwines corepresentations, i.e.
(id ® Ag) o F = (F ®id)(id ® Ag),
which follows from
(id® Ag) o Fv® f)=(d ® Ag)(F(v) ® f) = F(v) ® Ag f

=(F®id)(v® Ac f)
=(FQid)(id® Ag)(v® f). O

Another relevant property is the behaviour of the induction procedure with respect to direct
sums. Let p; and p; be right corepresentations of the coalgebra C, respectively, on vector
spaces V and W; we may then define the following right C-corepresentation:

PLDpm: VOW—>CR(VOW)

. . 2.11)
p1 D2 =(d®1y)opi opy+ (id®iw)opropw,

wherety : V> V@ Wand iy : W — VW are the natural immersion maps and
py : VW — Vand pyw : VW — W are the natural projections (with obvious
modifications for direct sums of left corepresentations).

Proposition 2.7. Let (px, Vi), k € N be right (resp. left}) A,(K)-corepresentations of a
given coisotropic quantum subgroup (A4 (K), ) of A (G). Then we have an equivalence
of right (resp. left) corepresentations

ind¥ (@ pk> = @indg(pk).
k k

In particular, ifindg (p) is irreducible then p is irreducible.
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Proof. Due to associativity of the direct sum it is sufficient to prove the theorem for k =
1, 2. We will begin proving that py ® id + pw ® id is an isomorphism of vector spaces
of indg (p1 & pp) in indg (o) P indg (p2). Due to the fact that the above map is a linear
isomorphism of (VP W) ® A,(G) in (V @ A4(G)) P(W ® A,(G)) it is sufficient to
prove that (py ® id)F € indg(p]) and (pw ® id)F € ind%(pg). We have:

(id® L)(py Qid)F
= (py ®id ® id)(id ® L)F
=(py ®id®@id)(p1 ® ;) ®id)F = ((pv ®id) o (p1 ® p2)) ® id(F)
= (py @id)[ty ®id)opyopy + (tw ®id)opro pwl®id(F)
=[(tv ® id) o p1 0 py ® id|(F) = (0 ® id)(py ® id)F,

and similarly for (pw ® id). We can then identify the vector spaces writing for every
f €ind$(p1 @ p2), f = fi + fo with fi € ind$ (p1) and f> € ind% (02).
The intertwining property follows trivially from

(id® Ag)f = (id @ Ag)(fi + f2) = (id @ Ag) fi + (id ® Ag) f>. O

One more property of the classical induction procedure that we want to mimic is double
induction, i.e. what happens when we start with two subgroups, one of which contains
the other, and a representation of the smaller one. At this purpose let us remark that a
coisotropic quantum subgroup cannot have a quantum subgroup but only coisotropic quan-
tum subgroups. Let us consider then the case in which A, (K) is a quantum subgroup of
A,4(G), coisotropic or not, and A, (H) is a coisotropic quantum subgroup of Ay (K).

Proposition 2.8. Let pr be a right (resp. left) A, (H)-corepresentation on V. Then there
is an equivalence of right (resp. left) A,(G)-corepresentations between

ind% (or) = ind$ (indX (or)).

Proof. Let us denote with 7x 5 and 7k, respectively, the maps defining H as a quantum
subgroup of K and K as a quantum subgroup of G and let gy = 7wk o 7y defining H
as a quantum subgroup of G. Let us denote with L ¢, L ¢ iy and L g the corresponding left
corepresentations granted by Proposition 2.1. Letus remark that Ly = (g ®id)oLgk.
The required isomorphism between representation spaces is given by

id ® Lok : ind(p) — ind% (indX (p)).

To prove it we remark that elements of the second space are those v ® g ® f in V ®
A, (K) ® Ay(G) verifying
(1) PROV®E® f =) v@mkn(gn) ®gn ® f,
(&)
©) V@ Ax(9)® f =) v®g® 7ok (fu) ® fo
f
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Applying id ® ex ® id ® id to this second identity gives

vRE® =) ex(@v®TGk(fi1)) ® fiy.
N

from which one can prove that v ® g ® f — £(g)v ® f is both a left and a right inverse
of id ® Lk . The fact that the actions are intertwined results from coassociativity of Ag;.
This proves the proposition. O

Let us lastly show how the induction procedure interacts with automorphisms of the Hopf
algebra structure. Let A, (G) be the quantum group and (A, (K), ) a coisotropic quantum
subgroup. Let o € Aut(A,(G)) be a Hopf-algebra automorphism. Then there exists one
and only one coalgebra automorphism & : A, (K) — A,(K)suchthat dom =m0 0r.

Proposition 2.9. In the above hypothesis there exists an equivalence of A, (G)-right corep-
resentations

ind{ ((id ® @) o pr) = (id ® @)(ind{ (pgr)).

Proof. The vector space of the left-hand side A, (G)-corepresentation is
(FeVRAGUdQL)F =(idQ®a®id)(pr @id)F}.

If F belongs to indg(p) then

(id ® L)(id ® a)F
=v®La(f))=vQ® ((r @id)Ala([)))
=R (T ®id)(a®@a(Af)) =vR (@ @a)(T ®id(Af)))
=((d®a®@V(WAL(f) =(d®a®@a)(v®p(f))
= ({d®a)(p(v)) ®a(f),

and this proves the isomorphism between the vector spaces carrying the representation. The
intertwining property is a simple consequence of « being a coalgebra morphism. O

3. Geometric realization on homogeneous quantum bundles

The purpose of this section is to explicit the relations between induced corepresentations
from coisotropic quantum subgroups and embeddable quantum homogeneous spaces. We
will split the two cases of quantum and coisotropic subgroup, although the first one is a
special case of the second, to point out the differences. Much of what follows is strongly
related to results in Refs. [5,7,8], where the theory of quantum principal bundles with
structure group given by a coalgebra has been developed. Those results are reinterpretated
(and slightly generalized) here in the context of induced corepresentations. This reflects what
happens in the classical case where there is a bijective cotrespondence between induced
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representations and homogeneous vector bundles (i.e. vector bundles associated to principal
bundles [19]). For some additional details on the quantum bundle interpretation we refer to
[14], although limited to the compact and less general quantum subgroup case.

Let A;(G) be a Hopf algebra with invertible antipode and let (A, (K), 7) be a quantum
subgroup. Let Bg be the corresponding quantum quotient space

By ={f € Ag(O)|(m @ id)A(f) =1® f}.

Let or be a A, (K) right corepresentation on V and let indg (pRr) be the space of the induced
A4 (G)-corepresentation.

Lemma 3.1. indg (or) is a left and right Bg-module, with the action given by linear
extension of

b-(f®V)=(0f Quv), (fv)-b=fbRuv.
Proof. Letv ® f ¢ indg(pR). Then

Lwebf)= Y verlbu fu) ®ba fo

&)
=Y v@eba)r(fiy) ® b (fo)
&
=Y " v® fiy ®bfoy =Y _ v ® vy ®bf =b- (pr @ id)(v ® f).
N (v)
The same proof holds for the right action (7 is an algebra morphism). i

Let us now recall that linear maps f, g : A;(K) — A, (G) can be multiplied according
to convolution

(f*x9)®) =Y flka)gka)-
(k)

If f is a map from A, (K) to A,(G) its convolution inverse, if it exists, is a map f~! :
Ag(K) —> Aq(G) such that

Y flka fT k@) = (1 =Y f7 k) £ k)
(k) (k)

Definition 3.2. A quantum subgroup is said to have a left (resp. right) section if there exists
a linear, convolution invertible, map ¢ : A;(K) = A4(G) such that:
®H ¢(1) =1,
(ii) (T ®id)Aco¢ = (1®¢)o Ak (or, respectively (ii')) (d@m)Agod = (¢ Q1) o Ak.
If, furthermore, ¢ is an algebra morphism then (A4, (K), ) is said to be trivializable.

The second condition is an intertwining condition between the corepresentation of A, (K)
on itself and its corepresentation on A, (G).
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Proposition 3.3. Ler us suppose that (A,(K), m) has a section ¢. Then:
(i) Ay(G) is isomorphic to A,(K) @ Bk as a vector space;
(i1) indg (pr) is isomorphic to V @ By as a Bg-module (both left and right).

Proof. First of all let us consider the following lemma, which can be proved with usual
Hopf algebra techniques.

Lemma 3.4. The convolution inverse of the section ¢ verifies
(r @id)Age™ = (S® ¢~ T4k,

where 1| 2 is the map interchanging terms in tensor product.

Let us now start from f € A,(G). Then

f=Y elfanfo =Y ex(fafor =Y s(faNe™ @(f) fi.
N o )

Let us now prove that Z(f) ¢" ((f(1))) fo) belongs to Bg.

(m@id)A Y ¢~ x(fuy)) fy
N

= Zn(d)"](rr(f(l)))(l))f(z)(,, ® @ T (fu ) fa)o
Iz
=Y Sk(r(foNr(fa) ® ¢~ (x(fa) fu
1z
= Z 1®e(fo)o~ ' T (fi)) f3)
)
=1® Zd)_l(ﬂ(fm))f(z)-
f)

This proves that the map Ay : A;(K) ® By — A4(G) linearly extending k ® bi—> ¢(k)b
is surjective and its right inverse is given by
Ayl f e Yo m(f) @67 (T (fo) fa
o
Let us verify that A(;l is also a left inverse: in fact
A @by = Y w@E®mba) @ @GR 2be)dK)3ba)
(b)(@(k))

using the fact that (ii) of Definition 3.2 implies that (1 @ m ® id)(Ag ® id) A ¢ equals
(id®id ® ¢)(Ax ® id)Ak we have
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Y m@ka) @¢ @k k) ab=) k1) ®¢ ' (ka)dka)b
($(k)) (k)

= ZS(k(Z))k(l) Rb=k®b,
(k)

which proves the claim.
The second isomorphism, although more involved, can still be verified explicitly defining
it and its inverse. Let us first consider

Tp:V —> indg(pR), V> ZU(O) ® d(vy).
(v)

We want T to take values in indg (pr). This is true if and only if

Y RWE) @B =Y v ® (r ® id) Ag($(v))),
(v) (v)

which follows from straightforward calculation. Let us now define Iy : V ® By —
indg(,oR) as the linear extension of v ® b — T,(v) - b. We want to prove that Iy is
bijective, which we will do by showing that its bilateral inverse is the linear extension
of

PoeH=) ves () fo =) vo®s ' wu)f
(f) (v)

On the one hand

1?0 ®b) =Y I (v0) ® ¢ (v1))b
(v)

= Z v ® ¢~ (T (D) b)) V)b

(WP (V)

= Y v ®¢ @@ b
W) (¢vy))

=Y 00 ® ¢~ (V1)) Wi1yp)b = Vb
(v)

The fact that I takes its values in V ® By follows from the first part of the proof.
Finally,

Ip | 2 v@¢~ ' @fu fy | =1s | Y vioy ® 6™ (W) f
oy (v)

= Z Vo) ®¢(v(1)(l))¢_l(v(l)(z))f =vQ® f

(v)

This proves the proposition. O
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The second isomorphism of the proposition can be considered a morphism of A, (G)-
comodules provided we put on V & By the right coaction. Explicitly this is given by

(J’R:V@B[(—)V®BK®A(/(G)

or(V® b) = Z U(o)dfl(v(om,)dJ(vm)m®b(n®¢(v(1>)(2)b(2)
(D) ()

= Z v(0) ® b1y ® p(v(1)b).
(0)(h

We also remark that in the case of right sections we would have obtained a BX-module
homomorphism for ind,(g (p1L) both on the left and on the right.

Let us now consider the more delicate situation in which we start from a right corep-
resentation pr of a left (resp. right) coisotropic quantum subgroup (C, 7) of A,(G). Let
B¢ be the corresponding embeddable quantum homogeneous space. Then we can multiply
functions on the space of induced representation by functions on the homogeneous space
only on one side.

Lemma 3.5. If (A,(K), ) is a left (resp. right) coisotropic quantum subgroup then
indg (pr) is a right (resp. left) sub-Bc-module (resp. sub B -module) of V. ® A (G).

Proof. Let us consider the case of a right coisotropic subgroup. The claim follows from
the following chain of equalities, for every f € A,(G) and b € Bc:

v (T @id)A(fb)= Y v®7(finht) ® finbe
(b

= Z v m(fineb))b)) ® fo) = Z vy @ Ui & fh.

() ()

This completes the proof. O

Let us remark that the convolution product of linear maps f, g : C = A, (G) is still well
defined.

Definition 3.6. A right (resp. left) coisotropic subgroup (C, ) is said to have a section ¢
if there exists a linear map ¢ : C — A, (G) convolution invertible and such that:
(i) p(x()) =1,
(i) Do) T(DDMU) ® B(O)2) = Dy T(vu) @ d(w(v2))) forevery ¢ € C.u €
A (G)andv e 771 (o).
(resp. (ii)) Zam-) S )BT (UP(c)2)) = Dy @ (T (V1)) T (uv(2))) forevery ¢ € C,
ne€A;(G)andv € n_'(c).
If, furthermore, ¢ is a right (resp. left) A,(G)-module map then it is said to be a
trivialization.

Lemma 3.7. The convolution inverse of a right coisotropic subgroup section verifies
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Y re @aw e @ =) 1(Swemweé™ (),
@(c) (v)

where c € C, v € 1~ (c).
Let us remark that # = 1 yields again condition (ii) of Definition 3.2.

Proposition 3.8. Let us suppose that (C, m) is a right coisotropic subgroup with section
¢. Then:

(1) A4(G) is isomorphic to C ® Bc as a vector space;

(i1) indg (pr) is isomorphic to V @ B¢ as a left Bc-module.

Proof. Let f € A,(G). Using Lemma 3.7 one can prove, like in Proposition 3.3, that
Z( £ ¢~ (( fn)) fz) belongs to Bc. The inverse isomorphisms A, and Ay are then
realized exactly as in Proposition 3.7. Also the second part of the proof goes along exactly
in the same way. O

Note that the B--module isomorphism of Propositions 3.3 and 3.8 proves that indg (pr)
is a projective B¢-module, which is a natural property to ask, as generalization of Swan’s
theorem, to spaces of sections of quantum bundles.

The explicit isomorphism of Proposition 3.8 can be used to describe the corepresentation
directly on V ® Bc. The F,(G)-coaction 1R on this space is given by

RV ®b) = S buda)a) ® by )@e () ® v
GYW vy

= Z b1y ® ¢ (v(1))b) ® v(o).
(v)(b)

This allows a complete description of the induced corepresentation from the following data:
the homogeneous space B¢ and the section ¢. This can be very useful in applications as
the following examples will show.

Let us start with the non-standard Euclidean quantum group E, (2) as described in [3].
The coisotropic subgroup we will consider is the coalgebra C with a denumerable family
of group-like generators ¢, p € Z and with restriction epimorphism

T(@wf) =¢p, w(a) =n(ay) =0

This is nothing but the quantum analogue of the circle subgroup. We remark that it cannot
be given a quantum subgroup structure because such a = cannot be an algebra morphism
[6]. The corresponding quantum homogeneous space is the «-plane

[a1, a2] = k(a1 —a2).
This embeddable quantum homogeneous space has an easily computed section

¢:C—> E.(2), cp — VP
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Starting from one-dimensional irreducible corepresentations of this subgroup p, : 1 —
1 ® ¢, we obtain as corepresentation space the x-plane with coaction

ind?m(pn)(ax) =w+r W' ®a —iv-v" W @a+an" @1,
ind2® (o) @) =iv —v" W' ®@a + v+ v W' @@ +an" @ 1.

For n = 0 this is nothing but the regular corepresentation on the «- plane. Using the
duality pairing explicitly described in [3] it is easy to derive an algebra representation of the
corresponding quantized enveloping algebra, which is never irreducible. The corresponding
decomposition into irreducibles amounts to E, (2)-harmonic analysis on the «-plane and
has been carried through in [3] for the n = 0 case.

The second, similar, example is given by the standard Euclidean quantum group E, (2)
with the family of right coisotropic subgroups (C, ), where C is as before and the restric-
tion epimorphism is given by

2r(k+s))\sxk

Tty =g cr(c—1: g™ Diler: ¢2)s.

The corresponding quantum homogeneous spaces are called quantum hyperboloids and
described in [1,9]; they are algebras in two generators, z and z, with relation zz = quz
(1 — ¢°). For such coisotropic quantum subgroups there is a family of sections

o C — E (2), cp > vl

Starting from one-dimensional irreducible corepresentations p,, : | — 1 ® ¢,; we obtain
E, (2)-corepresentations on the quantum hyperboloids given by

ind>"” (o) @) =v"" M @z +1v"n @ 1,

ind"? (o) @) =" @I+ v ® 1.
The decomposition into irreducibles for the infinite-dimensional corresponding U, (e(2))-
representation is dealt with, in the r = O-case, in [1].
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