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Preface

This book contains a thorough study of symmetric algebras, covering topics
such as block theory, representation theory and Clifford theory. It can also
serve as an introduction to the Hecke algebras of complex reflection groups.
Its aim is the study of the blocks and the determination of the families of
characters of the cyclotomic Hecke algebras associated to complex reflection
groups.

I would like to thank my thesis advisor, Michel Broué, for his advice. These
Springer Lecture Notes were, after all, his idea. I am grateful to Jean Michel
for his help with the implementation and presentation of the programming
part. I would like to thank Gunter Malle for his suggestion that I generalize
my results on Hecke algebras, which led to the notion of “essential algebras”.
I also express my thanks to Cédric Bonnafé, Meinolf Geck, Nicolas Jacon,
Raphaël Rouquier and Jacques Thévenaz for their useful comments. Finally,
I thank Thanos Tsouanas for copy-editing this manuscript.
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Introduction

The finite groups of matrices with coefficients in Q generated by reflections,
known as Weyl groups, are a fundamental building block in the classification
of semisimple complex Lie algebras and Lie groups, as well as semisimple
algebraic groups over arbitrary algebraically closed fields. They are also a
foundation for many other significant mathematical theories, including braid
groups and Hecke algebras.

The Weyl groups are particular cases of complex reflection groups, finite
groups of matrices with coefficients in a finite abelian extension of Q gen-
erated by “pseudo-reflections” (elements whose vector space of fixed points
is a hyperplane) — if the coefficients belong to R, then these are the finite
Coxeter groups.

The work of Lusztig on the irreducible characters of reductive groups over
finite fields (cf. [45]) has demonstrated the important role of the “families
of characters” of the Weyl groups concerned. However, only recently was it
realized that it would be of great interest to generalize the notion of fami-
lies of characters to the complex reflection groups, or more precisely to the
cyclotomic Hecke algebras associated to complex reflection groups.

On the one hand, the complex reflection groups and their associated cyclo-
tomic Hecke algebras appear naturally in the classification of the “cyclotomic
Harish-Chandra series” of the characters of the finite reductive groups, gen-
eralizing the role of the Weyl group and its traditional Hecke algebra in the
principal series (cf. [19,20]). Since the families of characters of the Weyl group
play an essential role in the definition of the families of unipotent characters
of the corresponding finite reductive group, we can hope that the families of
characters of the cyclotomic Hecke algebras play a key role in the organization
of families of unipotent characters more generally.

On the other hand, for some complex reflection groups (non-Coxeter) W ,
some data have been gathered which seem to indicate that behind the group
W , there exists another mysterious object — the Spets (cf. [21, 52]) — that
could play the role of the “series of finite reductive groups with Weyl group
W”. In some cases, one can define the unipotent characters of the Spets,
which are controlled by the “spetsial” Hecke algebra of W , a generalization
of the classical Hecke algebra of the Weyl groups.
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viii Introduction

The main obstacle for this generalization is the lack of Kazhdan-Lusztig
bases for the non-Coxeter complex reflection groups. However, more recent
results of Gyoja [41] and Rouquier [58] have made possible the definition of
a substitute for families of characters which can be applied to all complex
reflection groups. Gyoja has shown (case by case) that the partition into
“p-blocks” of the Iwahori-Hecke algebra of a Weyl group W coincides with
the partition into families, when p is the unique bad prime number for W .
Later, Rouquier proved that the families of characters of a Weyl group W
are exactly the blocks of characters of the Iwahori-Hecke algebra of W over
a suitable coefficient ring, the “Rouquier ring”.

Broué, Malle and Rouquier (cf. [22]) have shown that we can define the
generic Hecke algebra H(W ) associated to a complex reflection group W
as a quotient of the group algebra of the braid group of W . The algebra
H(W ) is an algebra over a Laurent polynomial ring in a set of indeterminates
v = (vi)0≤i≤m whose cardinality m depends on the group W . A cyclotomic
Hecke algebra is an algebra obtained from H(W ) via a specialization of the
form vi �→ yni , where y is an indeterminate and ni ∈ Z for all i = 0, 1, . . . ,m.
The blocks of a cyclotomic Hecke algebra over the Rouquier ring are the
Rouquier blocks of the cyclotomic Hecke algebra. Thus, the Rouquier blocks
generalize the notion of the families of characters to all complex reflection
groups.

In [18], Broué and Kim presented an algorithm for the determination of the
Rouquier blocks of the cyclotomic Hecke algebras of the groups G(d, 1, r) and
G(e, e, r). Later, Kim (cf. [42]) generalized this algorithm to include all the
groups of the infinite series G(de, e, r). However, it was realized recently that
their algorithm does not work in general, unless d is a power of a prime num-
ber. Moreover, the Rouquier blocks of the spetsial cyclotomic Hecke algebra
of many exceptional irreducible complex reflection groups have been calcu-
lated by Malle and Rouquier in [53]. In this book, we correct and complete
the determination of the Rouquier blocks for all cyclotomic Hecke algebras
and all complex reflection groups.

The key in our study of the Rouquier blocks has been the proof of the
fact that they have the property of “semi-continuity” (the name is due to
C. Bonnafé). Every complex reflection group W determines some numeri-
cal data, which in turn determine the “essential” hyperplanes for W . To
each essential hyperplane H, we can associate a partition B(H) of the set
of irreducible characters of W into blocks. Given a cyclotomic specialization
vi �→ yni , the Rouquier blocks of the corresponding cyclotomic Hecke alge-
bra depend only on which essential hyperplanes the integers ni belong to. In
particular, they are unions of the blocks associated with the essential hyper-
planes to which the integers ni belong, and they are minimal with respect to
that property.

The property of semi-continuity also appears in works on Kazhdan-Lusztig
cells (cf. [9,10,40]) and on Cherednik algebras (cf. [38]). The common appear-
ance of this as yet unexplained phenomenon implies a connection between
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these structures and the Rouquier blocks, for which the reason is not yet
apparent, but promises to be fruitful when explored thoroughly. In particu-
lar, due to the known relation between Kazhdan-Lusztig cells and families of
characters for Coxeter groups, this could be an indication of the existence of
Kazhdan-Lusztig bases for the (non-Coxeter) complex reflection groups.

Another indication of this fact comes from the determination of the
Rouquier blocks of the cyclotomic Hecke algebras of all complex reflection
groups, obtained in the last chapter of this book with the use of the theory
of “essential hyperplanes”. In the case of the Weyl groups and their usual
Hecke algebra, Lusztig attaches to every irreducible character two integers,
denoted by a and A, and shows (cf. [46], 3.3 and 3.4) that they are constant
on the families. In an analogous way, we can define integers a and A attached
to every irreducible character of a cyclotomic Hecke algebra of a complex
reflection group. Using the classification of the Rouquier blocks, it has been
proved that the integers a and A are constant on the “families of characters”
of the cyclotomic Hecke algebras of all complex reflection groups (see end of
Chapter 4).

The first chapter of this book is dedicated to commutative algebra. The
need for the results presented in this chapter (some of them are well-known,
but others are completely new) arises form the fact that when we are working
on Hecke algebras of complex reflection groups, we work over integrally closed
rings, which are not necessarily unique factorization domains.

In the second chapter, we present some classical results of block theory
and representation theory of symmetric algebras. We see that the Schur ele-
ments associated to the irreducible characters of a symmetric algebra play a
crucial role in the determination of its blocks. Moreover, we generalize the re-
sults known as “Clifford theory” (cf., for example, [29]), which determine the
blocks of certain subalgebras of symmetric algebras, to the case of “twisted
symmetric algebras of finite groups”. Finally, we give a new criterion for a
symmetric algebra to be split semisimple.

In the third chapter, we introduce the notion of “essential algebras”. These
are symmetric algebras whose Schur elements have a specific form: they are
products of irreducible polynomials evaluated on monomials. We obtain many
results on the block theory of these algebras, which we later apply to the
Hecke algebras, after we prove that they are essential in Chapter 4. In par-
ticular, we have our first encounter with the phenomenon of semi-continuity
(see Theorem 3.3.2).

It is in the fourth chapter that we define for the first time the braid group,
the generic Hecke algebra and the cyclotomic Hecke algebras associated to a
complex reflection group. We show that the generic Hecke algebra of a com-
plex reflection group is essential, by proving that its Schur elements are of the
required form. Applying the results of Chapter 3, we obtain that the Rouquier
blocks (i.e., the families of characters) of the cyclotomic Hecke algebras have
the property of semi-continuity and only depend on some “essential” hyper-
planes for the group, which are determined by the generic Hecke algebra.



x Introduction

In the fifth and final chapter of this book, we present the algorithms and
the results of the determination of the families of characters for all irreducible
complex reflection groups. The use of Clifford theory is essential, since it
allows us to restrict ourselves to the study of only certain cases of complex
reflection groups. The computations were made with the use of the GAP
package CHEVIE (cf. [37]) for the exceptional irreducible complex reflection
groups, whereas combinatorial methods were applied to the groups of the
infinite series. In particular, we show that the families of characters for the
latter can be obtained from the families of characters of the Weyl groups of
type B, already determined by Lusztig.



Contents

1 On Commutative Algebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 Localizations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Integrally Closed Rings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1.2.1 Lifting Prime Ideals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
1.2.2 Valuations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2.3 Discrete Valuation Rings and Krull Rings . . . . . . . . . . . . . . 8

1.3 Completions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.4 Morphisms Associated with Monomials

and Adapted Morphisms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.5 Irreducibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2 On Blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
2.1 General Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

2.1.1 Blocks and Integral Closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.1.2 Blocks and Prime Ideals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.1.3 Blocks and Quotient Blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
2.1.4 Blocks and Central Characters . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

2.2 Symmetric Algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.3 Twisted Symmetric Algebras of Finite Groups. . . . . . . . . . . . . . . . . . 33
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and KĀ-Modules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
2.3.4 Blocks of A and Blocks of Ā . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

2.4 Representation Theory of Symmetric Algebras . . . . . . . . . . . . . . . . . 48
2.4.1 Grothendieck Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
2.4.2 Integrality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
2.4.3 The Decomposition Map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
2.4.4 A Variation for Tits’ Deformation Theorem . . . . . . . . . . . . 55
2.4.5 Symmetric Algebras over Discrete Valuation Rings . . . . 56

xi



xii Contents

3 On Essential Algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
3.1 General Facts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
3.2 Specialization via Morphisms Associated with Monomials . . . . . 63
3.3 Specialization via Adapted Morphisms . . . . . . . . . . . . . . . . . . . . . . . . . . 66
3.4 The Map In . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

4 On Hecke Algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
4.1 Complex Reflection Groups and Associated Braid Groups . . . . . 71

4.1.1 Complex Reflection Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
4.1.2 Braid Groups Associated to Complex Reflection Groups 72

4.2 Generic Hecke Algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
4.3 Cyclotomic Hecke Algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

4.3.1 Essential Hyperplanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
4.3.2 Group Algebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

4.4 Rouquier Blocks of the Cyclotomic Hecke Algebras . . . . . . . . . . . . 84
4.4.1 Rouquier Blocks and Central Morphisms . . . . . . . . . . . . . . . 87
4.4.2 Rouquier Blocks and Functions a and A . . . . . . . . . . . . . . . . 87

5 On the Determination of the Rouquier Blocks . . . . . . . . . . . . . . . . . 91
5.1 General Principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
5.2 The Exceptional Irreducible Complex Reflection Groups . . . . . . 94

5.2.1 Essential Hyperplanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
5.2.2 Algorithm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
5.2.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

5.3 The Groups G(d, 1, r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
5.3.1 Combinatorics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
5.3.2 Ariki-Koike Algebras. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
5.3.3 Rouquier Blocks, Charged Content and Residues . . . . . . 108
5.3.4 Essential Hyperplanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
5.3.5 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

5.4 The Groups G(2d, 2, 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
5.4.1 Essential Hyperplanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
5.4.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

5.5 The Groups G(de, e, r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
5.5.1 The groups G(de, e, r), r > 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
5.5.2 The Groups G(de, e, 2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128

A Clifford Theory and Schur Elements for Generic
Hecke Algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
A.1 The Groups G4, G5, G6, G7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
A.2 The Groups G8, G9, G10, G11, G12, G13, G14, G15 . . . . . . . . . . . . . 136
A.3 The Groups G16, G17, G18, G19, G20, G21, G22 . . . . . . . . . . . . . . . . . 140
A.4 The Groups G25, G26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
A.5 The Group G28 (“F4”) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
A.6 The Group G32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147



Contents xiii

A.7 The Groups G(de, e, r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
A.7.1 The Groups G(de, e, r), r > 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
A.7.2 The Groups G(de, e, 2), e Odd . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
A.7.3 The Groups G(de, e, 2), e Even . . . . . . . . . . . . . . . . . . . . . . . . . . 152

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159


	Blocks and Families
for Cyclotomic
Hecke Algebras

	Preface




<<
  /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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




