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Abstract: We prove that a homogeneous space G/H, with G a locally compact group and H a closed
subgroup of G, is amenable in the sense of Eymard–Greenleaf if and only if the quasiregular action πΦ
of G on the unit sphere of the Orlicz space LΦ(G/H) for some N -function Φ ∈ Δ2 satisfies the Rao–
Reiter condition (PΦ).
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1. Introduction

In this article, we assume that all topological groups are separated.
Let G be a locally compact group and let H be a closed subgroup of G. The homogeneous

space G/H is called amenable (in the sense of Eymard–Greenleaf [1, 2]) if there exists a G-invariant
mean on L∞(G/H) or, equivalently, the pair (G,H) possesses the fixed point property: For every action
of G by continuous affine transformations on a nonempty convex compact subset Q of a locally convex
space W such that there is a fixed point for H in Q, there is also a fixed point for G in Q.
It follows from the definition (see [1]) that every homogeneous space of an amenable group is amenable

and if H is an amenable subgroup of G then G/H is amenable if and only if G is amenable. This
means that the most interesting case of the above definition is when G and H ≤ G are nonamenable
but G/H is amenable. Examples of this situation are given by the homogeneous spaces SL(2,R)/SL(2,Z)
(a homogeneous space with positive invariant measure of finite volume) and SL(2,R)/H, where H is the
second commutant of SL(2,Z) (a homogeneous space of infinite volume).
Let V be a normed space of functions f : G→ R (f : G→ C) such that if f ∈ V then

λG(g)f(x) = f(g
−1x), x ∈ G,

for all g ∈ G lies in V and ‖λG(g)f‖V = ‖f‖V . Then λG : G → B(V ) is called the left regular
representation of G in V .
In [3] (see also [4, Theorem 8.3.2]), Stegeman proved that, for a locally compact groupG, the following

conditions (Pp) (called Reiter’s conditions) are equivalent for all p ≥ 1:
(Pp) for every compact set F ⊂ G and every ε > 0, there exists f ∈ Lp(G) with f ≥ 0 and

‖f‖Lp(G) = 1 such that ‖λG(s)f − f‖p < ε for all s ∈ F .
Here ‖ · ‖p stands for the Lp-norm and integration is carried out with respect to a left-invariant Haar

measure on G (such a measure is defined up to a constant factor).
If G is a locally compact group, H is a closed subgroup of G, and π : G → G/H is the natural

projection, then G acts on G/H continuously by the rule gπ(x) = π(gx), g ∈ G, x ∈ G. It is well
known that the homogeneous space G/H admits the so-called “quasi-G-invariant measure” connected
with chosen left-invariant Haar measures on G and H.
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In [1], Eymard defined a quasiregular representation πp of a locally compact group G on L
p(G/H)

and established the equivalence of the amenability of a homogeneous space G/H, where G is a locally
compact group and H is a closed subgroup of G, to all conditions of the form
(Pp) (respectively, (P

∗
p )) for every compact (respectively, finite) set F ⊂ G and every ε > 0, there

exists f ∈ Lp(G/H) with f ≥ 0 and ‖f‖p = 1 such that ‖πp(s)f − f‖p < ε for all s ∈ F .
In [5, Proposition 2, pp. 387–389], Rao proved that a locally compact group G is amenable if and

only if, for an N -function Φ ∈ Δ2 and the corresponding Orlicz space LΦ(G) with the gauge norm

‖f‖(Φ) = inf
{
k > 0 :

∫
G

Φ

(
f(x)

k

)
dμG(x) ≤ 1

}
,

G satisfies the property

(PΦ) for every compact set F ⊂ G and every ε > 0, there exists f ∈ LΦ(G) with f ≥ 0 and ‖f‖(Φ) = 1
such that ‖λG(s)f − f‖(Φ) < ε for all s ∈ F .
In [6], the author established the equivalence of the amenability of a closed subgroup H of a second-

countable locally compact group G and the fulfillment of condition (PΦ) for its left regular representation
on LΦ(G).
In this article, given a locally compact group G and a closed subgroup H of G, we introduce some

“quasiregular” action πΦ of G on the unit sphere S1(L
Φ(G/H)) of the Orlicz space LΦ(G/H), where Φ

is an N -function satisfying the Δ2-condition, and prove the equivalence of the amenability of G/H and
the Rao–Reiter conditions (PΦ) and (P

∗
Φ) for homogeneous spaces:

(PΦ) ((P
∗
Φ)) for every compact (finite) set F ⊂ G and every ε > 0, there exists f ∈ LΦ(G/H) with

f ≥ 0 and ‖f‖(Φ) = 1 such that ‖πΦ(s)f − f‖(Φ) < ε for all s ∈ F .
The paper is organized as follows: In Section 2, we recall some basic notions about N -functions and

Orlicz spaces. In Section 3, we provide some necessary information about integration on locally compact
groups and homogeneous spaces and define the quasiregular action πΦ. In Section 4, we prove our main
result on the equivalence of amenability and conditions (PΦ) and (P

∗
Φ).

2. N-Functions and Orlicz Spaces

Definition. A nonnegative function Φ : R→ R is called an N -function if
(i) Φ is even and convex;
(ii) Φ(x) = 0⇐⇒ x = 0;

(iii) limx→0 Φ(x)x = 0; limx→∞
Φ(x)
x =∞.

An N -function Φ has left and right derivatives (which can differ only on an at most countable set; for
instance, see [7, Theorem 1, p. 7]). The left derivative ϕ of Φ is left continuous, nondecreasing on (0,∞),
and such that 0 < ϕ(t) <∞ for t > 0, ϕ(0) = 0, limt→∞ ϕ(t) =∞. The function

ψ(s) = inf{t > 0 : ϕ(t) > s}, s > 0,

is called the left inverse of ϕ.
The functions Φ and Ψ defined by

Φ(x) =

|x|∫
0

ϕ(t)dt, Ψ(x) =

|x|∫
0

ψ(t)dt

are called complementary N -functions.
The N -function Ψ complementary to an N -function Φ can also be expressed as

Ψ(y) = sup{x|y| − Φ(x) : x ≥ 0}, y ∈ R.
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Definition. An N -function Φ is said to satisfy the Δ2-condition, which is written as Φ ∈ Δ2, if
there exists a constant K > 2 such that Φ(2x) ≤ KΦ(x) for all x ≥ 0.
Henceforth, let Φ be an N -function and let (Ω,Σ, μ) be a measure space. Given a measurable

function f : Ω→ R, put
ρΦ(f) =

∫
Ω

Φ(f)dμ.

Definition. The vector space

LΦ(Ω) = LΦ(Ω,Σ, μ) = {f : ρΦ(af) <∞ for some a > 0}
is called an Orlicz space on (Ω,Σ, μ).
Let Ψ be the complementary N -function to Φ. As usual, we were identify two functions equal outside

a negligible set. The functional ‖ · ‖Φ (called the Orlicz norm), defined for f ∈ LΦ(Ω) as

‖f‖Φ = sup
{∣∣∣∣
∫
Ω

fg dμ

∣∣∣∣ : ρΨ(g) ≤ 1
}
,

is a seminorm on LΦ(Ω). It becomes a norm if μ possesses the finite subset property (see [7, p. 59]): If
A ∈ Σ and μ(A) > 0 then there is B ∈ Σ, B ⊂ A, such that 0 < μ(B) <∞.
The gauge norm (or Luxemburg norm) of f ∈ LΦ(Ω) is defined by the formula

‖f‖(Φ) = inf
{
k > 0 : ρΦ

(
f

k

)
≤ 1
}
.

This is a norm without any constraint on μ (see [7, Theorem 3, p. 54]).
Suppose that μ possesses the finite subset property. As was shown in [8, Chapter 10], a left-invariant

Haar measure on a locally compact group has this property.
It is well known that the Orlicz and gauge norms are equivalent; namely (see, for example, [7,

pp. 61–62]): ‖f‖(Φ) ≤ ‖f‖Φ ≤ 2‖f‖(Φ).
We will need the following version of Hölder’s inequality for Orlicz spaces [7, p. 62]:

Hölder’s Inequality. If Φ and Ψ are two complementary N -functions, f ∈ LΦ and g ∈ LΨ, then
fg ∈ L1 and ‖fg‖1 ≤ ‖f‖(Φ)‖g‖Ψ (‖fg‖1 ≤ ‖f‖Φ‖g‖(Ψ)).

3. The Quasiregular Action πΦ

Recall some basic definitions and facts of the theory of integration on locally compact groups.
Let G be a locally compact group and let H be a closed subgroup of G. Denote by μG and μH

left-invariant Haar measures on G and H respectively and by π, the projection G→ G/H.
The group G acts on the homogeneous space G/H by the rule:

sx̄ := sx, where s ∈ G, x̄ = xH ∈ G/H.
Denote by ΔG the modular function of a locally compact group G, i.e. the continuous function such

that ∫
G

f(xs) dx =
1

ΔG(s)

∫
G

f(x) dx

for all f ∈ L1(G) and s ∈ G.
Given f and u ∈ G/H, take an arbitrary representative x of the coset u and consider the function

α : y �→ f(xy) on H. If α is integrable over H then the left invariance of μH implies that
∫
H f(xy) dμH(y)

is independent of the choice of x with π(x) = u.
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It is known that the homogeneous space G/H admits a quasi-G-invariant measure μG/H on H
which is unique up to equivalence. Here the “quasi-G-invariance” means that all left translates of μG/H
by the elements of G are equivalent to μG/H . The measure μG/H can be described as follows (see [9,
Chapter VII, 2.5] or [1]):

(a) There exists a positive continuous function ρ on G such that ρ(xy) = ΔH(y)
ΔG(y)

ρ(x) for all x ∈ G
and y ∈ H.
Put μG/H = (ρμG)/μH (see [9, Chapter VII, 2.2, Definition 1]).

(b) If f ∈ L1(G, ρμG) then the set of x = π(x) ∈ G/H for which y �→ f(xy) is not μH -integrable is
μG/H -negligible, the function x = π(x) �→

∫
H f(xy) dμH(y) is μG/H -integrable, and∫

G

f(x)ρ(x) dμG(x) =

∫
G/H

dμG/H(x̄)

∫
H

f(xy) dμH(y).

(c) There exists a nonnegative continuous function h on G with
∫
H h(xy) dy = 1 for all x ∈ G such

that a function w on G/H is μG/H -measurable (μG/H -integrable) if and only if h(w◦π) is ρμG-measurable
(ρμG-integrable). If w ∈ L1(G/H) := L1(G/H, μG/H) then∫

G/H

w(x̄) dμG/H(x̄) =

∫
G

h(x)w(π(x))ρ(x) dμG(x).

(d) Let χ be the function on G×G/H well-defined by the formula

χ(s, x̄) =
ρ(sx)

ρ(x)
s ∈ G, x̄ ∈ G/H, x ∈ x̄.

For f ∈ L1(G/H), we then have∫
G/H

f(sx̄) dμG(x̄) =

∫
G/H

χ(s−1, x)f(x̄) dμG(x̄). (1)

Considering the Orlicz space LΦ(G/H), put

S1(L
Φ(G/H)) := {f ∈ LΦ(G/H) | ‖f‖(Φ) = 1}.

Suppose that Φ ∈ Δ2. By analogy with [1], for f ∈ S1(LΦ(G/H)) and x̄ ∈ G/H, we put
[πΦ(s)f ](x̄) = Φ

−1{χ(s−1, x̄)Φ(f(s−1x̄))}.
Here Φ−1 stands for the preimage with the same sign as f(s−1x̄).
In the case of Φ(t) = |t|p

p , πΦ extends to Eymard’s quasiregular representation πp on L
p(G/H).

Unlike πp(s), the mappings πΦ(s) are nonlinear but πΦ still defines an action of G on the unit sphere
of LΦ(G/H). Namely, we have

Lemma. If Φ ∈ Δ2 then πΦ defines a continuous action of G on S1(LΦ(G/H)).
Proof. Since Φ ∈ Δ2, applying (1) and the remarks of [10, pp. 95–96] to f ∈ S1(LΦ(G/H)), we

infer that

1 = ‖f‖(Φ) =
∫
G/H

Φ(f(x̄)) dμG/H(x̄) =

∫
G/H

χ(s−1, x)Φ(f(s−1x̄)) dμG/H(x̄)

=

∫
G/H

Φ[Φ−1{χ(s−1, x̄)Φ(f(s−1x̄))}] dμG/H(x̄) = ‖Φ−1{χ(s−1, ·)Φ(f(s−1·))}‖(Φ) = ‖πΦ(s)f‖(Φ).
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Thus, πΦ(s)f ∈ S1(LΦ(G/H)). Further,
πΦ(s1s2)f(x̄) = Φ

−1{χ(s−12 s−11 , x̄
)
Φ
(
f
(
s−12 s−11 x̄

))}
= Φ−1

{
χ
(
s−11 , x̄

)
Φ
[
Φ−1
(
χ
(
s−12 , s−11 x̄

)
Φ
(
f
(
s−12 s−11 x̄

)))]}
= [πΦ(s1)πΦ(s2)f ](x̄).

Here we used the equality
χ
(
s−12 s−11 , x̄

)
= χ
(
s−12 , s−11 x̄

)
χ
(
s−11 , x̄

)
,

which is immediate from the definition of χ.
Thus, πΦ(s1s2) = πΦ(s2) ◦ πΦ(s1), and so πΦ indeed defines an action of G on S1(LΦ(G/H)). The

continuity of πΦ is clear since Φ is continuous and strictly monotone implying that Φ
−1 is continuous. �

Refer to πΦ as the quasiregular action of G on S1(L
Φ(G/H)).

4. Amenability of Homogeneous Spaces and the Rao–Reiter Conditions

The main result of the article is as follows:

Theorem. Assume that Φ is an N -function satisfying the Δ2-condition. Let G be a locally compact
group and let H be a closed subgroup in G. Then the homogeneous space G/H is amenable if and only
if G/H satisfies the Rao–Reiter condition (PΦ) or (P

∗
Φ):

(PΦ) ((P
∗
Φ)) for every compact (finite) set F ⊂ G and every ε > 0, there exists a function f ∈

S1(L
Φ(G/H)) with f ≥ 0 such that ‖πΦ(s)f − f‖(Φ) < ε for all s ∈ F .
Proof. It is well known (see [1]) that G/H is amenable if and only if G/H satisfies Reiter’s condi-

tion (P1). We will prove that
(PΦ)⇐⇒ (P1), (2)

by modifying the arguments of Eymard in the proof of the equivalence (Pp) ⇐⇒ (P1) and the ideas
that were involved by Rao in [5] in his proof of (2) for locally compact groups G. The equivalence
(P ∗Φ) ⇐⇒ (P ∗1 ) is proved in absolutely the same manner; now, the familiar equivalence (P1) ⇐⇒ (P ∗1 )
(see [1]) gives (PΦ)⇐⇒ (P ∗Φ).
Let ϕ be the left derivative of Φ and let Ψ be the complementary N -function to Φ.

(P1) =⇒ (PΦ) Take arbitrary ε > 0 and a compact set F ⊂ G. Since Φ ∈ Δ2, by [11, Theo-
rem 7, p. 16],

lim
ρΦ(f)→0

‖f‖(Φ) = 0

and hence there is δ > 0 such that if ρΦ(f) < δ then ‖f‖(Φ) < ε.

Choose g ∈ L1(G/H) such that g ≥ 0, ‖g‖1 = 1, ‖π1(s)g − g‖1 < δ for all s ∈ F . Put f = Φ−1 ◦ g.
Then f ≥ 0 and ∫

G/H

Φ(f(x̄)) dμG/H(x̄) =

∫
G/H

Φ(Φ−1(g(x̄))) dμG/H(x̄) = ‖g‖1 = 1,

whence ‖f‖(Φ) = 1 (see [10, pp. 95–96]). Since
Φ(a− b) ≤ |Φ(a)− Φ(b)|, a ≥ 0, b ≥ 0

(see, for example, [5, p. 388]), we infer∫
G/H

Φ {[πΦ(s)f ](x̄)− f(x̄)} dμG/H(x̄) =
∫
G/H

Φ[Φ−1{χ(s−1, x̄)Φ(f(s−1x̄))} − f(x̄)]dμG/H(x̄)

≤
∫
G/H

|χ(s−1, x̄)g(s−1x̄)− g(x̄)| dμG/H(x̄) = ‖π1(s)g − g‖1 < δ.

Therefore, ‖πΦ(s)f − f‖(Φ) < ε and so G/H satisfies condition (PΦ).
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(PΦ) =⇒ (P1) Since Φ ∈ Δ2, by [7, p. 79, Proposition 8], we conclude that
S := sup{ρΨ(ϕ ◦ |v|) : v ∈ LΦ(G/H), ‖v‖(Φ) ≤ 1} <∞. (3)

Fix arbitrary ε > 0 and a compact set F ⊂ G. Then g ∈ S1(LΦ(G/H)) such that ‖πΦ(s)g − g‖(Φ) <
ε

2(S+1) for all s ∈ F , where S is as in (3). Put f = Φ ◦ g. Then, since Φ ∈ Δ2, we have

‖f‖1 =
∫
G/H

Φ(g(x̄)) dμG/H(x̄) = ‖g‖(Φ) = 1.

Applying Hölder’s inequality and the inequality

|Φ(a)− Φ(b)| ≤ |a− b|(ϕ(a) + ϕ(b)), a, b ≥ 0
(cf. [5, p. 388]), we get

‖π1(s)f − f‖1 =
∫
G/H

|χ(s−1, x̄)Φ(g(s−1x̄))− Φ(g(x̄))| dμG/H(x̄)

≤
∫
G/H

|Φ−1{χ(s−1, x̄)Φ(g(s−1x̄))} − g(x̄)| |ϕ(Φ−1{χ(s−1, x̄)Φ(g(s−1x̄)}) + ϕ(g(x̄))| dμG/H(x̄)

≤ ‖πΦ(s)g − g‖(Φ)‖ϕ(Φ−1{χ(s−1, x̄)Φ(g(s−1x̄))}) + ϕ(g(x̄))‖Ψ
≤ ‖πΦ(s)g − g‖(Φ)[‖ϕ ◦ πΦ(s)g‖Ψ + ‖ϕ ◦ g‖Ψ]. (4)

Using the Lemma, we see that ‖πΦ(s)g‖(Φ) = ‖g‖(Φ) = 1. Applying (4), (3), and the familiar inequality
‖v‖Ψ ≤ ρΨ(v) + 1, we obtain

‖π1(s)f − f‖1 ≤ ‖πΦ(s)g − g‖(Φ)‖ [‖ϕ ◦ πΦ(s)g‖Ψ + ‖ϕ ◦ g‖Ψ]
≤ ‖πΦ(s)g − g‖(Φ)‖[ρΨ(ϕ ◦ πΦ(s)g) + ρΨ(ϕ ◦ g) + 2] < ε

2(S + 1)
2(S + 1) = ε.

Thus, ‖π1(s)f − f‖1 ≤ ε. �
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9. Bourbaki N., Intégration. Chapitres VII and VIII, Hermann, Paris (1963) (Act. Sci. Ind.; no. 1306).
10. Krasnoselskii M. A. and Rutitskii Ya. B., Convex Functions and Orlicz Spaces, P. Noordhoff Ltd., Groningen (1961).
11. Rao M. M. and Ren Z. D., Applications of Orlicz Spaces, Marcel Dekker, New York (2002) (Pure Appl. Math.; vol. 250).

Ya. A. Kopylov
Sobolev Institute of Mathematics
Novosibirsk State University, Novosibirsk, Russia
E-mail address: yakop@math.nsc.ru

1099



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


