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IMBEDDING THE IRRATIONAL ROTATION C*-ALGEBRA
INTO. AN AF-ALGEBRA

M. PIMSNER and D. VOICULESCU

Let 8€(0,1) be an irrational number and A, the corresponding irrational
rotation C*-algebra (i.e. the cross-product of the continuous functions on the unit
circle by the automorphism corresponding to the rotation of angle 2nf). This C*-
algebra is simple and has a unique trace state 7. It has been shown by M. A. Rieffel
[9] that for every « €0, 1] n (Z + 0Z) there is a projection p € 4, such that 7(p) =«
and he conjectured that 7(p) can take values only in [0, 1]1n (Z + 6Z) and even
more that the map Ky(4y) ~ R induced by 7 establishes an isomorphism between
the ordered group Ky(4,) and the subgroup Z + 0Z of R. The group K,(4,) has
also appeared in the context of A. Connes’ work [2] on operator algebras associated
with foliations, as the range of an index-map in the case of the Kronecker flow
on the 2-torus.

In the present note we construct an imbedding of A4, into an 4 F-algebra cons-
tructed by E. G. Effros and C. L. Shen ([3]), the K-group of which is Z + 6Z. This
. has as a consequence the fact that ©(p) € Z -+ 0Z for all projections p € 4,, or some-
what stronger, that the image of the homomorphism Ky(4,) - R induced by z
is contained in Z--0Z thus confirming a part of the facts conjectured by M. A. Rieffel.
This, together with Rieffel’s result, implies that 4, and A4g, are isomorphic if and
only if 6; {60, 1 — 0,}.

The irrational rotation algebra is generated by two unitaries u, v € 4, such that
u*vu = e2x%p and every pair U, V of unitaries in some unital C*-algebra B, satis-
fying U*VU = e%i9) determines a *-monomorphism. y: 4, — B, such that
Y(v) = V, Y(u) = U. This fact will be used in what follows.

Let [ay, a5,...,a,...] be the continued fraction expansion of 8 (see [8]).
The »’th convergent %"— equals [ay, a,,. . ., a,] and p,, g, may be computed recurrent-

ly by the formulae:

Dy = nPn—1 + Pu-2 (n 2 2) Wlth Do = 0’ P11 = l
@

Iy = Gfy-1+ oy (n 22) with go =1, ¢, = a,.



202 M. PIMSNER and D. VOICULESCU

For each ne N let .4, denote the g, X g, matrices acting on the Hilbert space
C?. The canonical basis in C*" will be denoted by e(r; j), 1 <j < g,. The AF-algebra
into which we shall imbed A, is the inductive limit.

o) > Ay 54, -

of the finite-dimensiona! C*-algebras A, = #, @ .#,,_,, the imbeddings p,: 4,., —
— A, being defined by

Px®y) = W (x®... x®y) Widx

a,-times

where xe . #,,_,ye#,, , and

W, C"@...eC"@C"* - Cun

a,-times

is a unitary operator we shall define below. Remark that (1) makes the definition
of W, possible.

To define W, we fix an integer s, satisfying ¢,.5/4 < § < ¢q,_,/2. This is always
possible when #>6, so that the inductive limit (2) will start at 45 — 4, —> A4,... .

The operator W, (n = 6) is of the form:

Wi(ea®. . ©&,©n) =
= WG A+ AW A W
‘where

wi: ¢ 5 C", (1 <k<a,)
VT’,,: C? s 5 C™
are isometric operators given by the formulae:
Wlhe(n — 1;j) = af%e(n; a(k, ))) + BPe(n; b(k, j)) + v{Ve(n; c(k, j))

(lsqun—ls 1<k<an)
and

W,e(n — 2; j) = Ae(n; 1(7) + weln; m(j))
(l S.] < qn-2)

with indices and coefficients given by formulae listed below.
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The indices are defined modulo g, by:

ati, ) = (— ¢ | g] dos+J
bk, j) = (— D+ ’z‘]q ny

ek, j) = (— DF

forl <k <a,l <j<q,.,and

L R R

1 1 — (— 1)#»
m(]): [a"j ]qn—l +J - -L_(E‘z_lqn—z

for 1 €j < ¢,-, and with [x] denoting the integer part of x.
The formulae for the coefficients are:

=0 where 1 <j<gq,_,
and for | < k < g,

o, 1 — (=D (n. .
exp [ —+j ——————Jcos|— whenl €5 <5
) = p(s T ) 2s’) | 7S

0 when s < j <¢q,_y;

1 when 1 <j<¢q,.,— s

(1) —
J

T . ;

CoS (——2— (j i’ -+ S)) when -1 — S <J < qn-1
s

and for 1 < k < aq,

i (e 1Y
(— 1)kexp(72.j. 1_“;*_1)_) sin (_;r_J) when 1 <j<s
s P

lg(k)zjl when s <j<g,.,— s
! M, 14 (— 1) T .
€Xp{— (,] - qn—-1+ S) ) cos (_— (.] — 41 + S))

s . 2 2s

when g,_; — §<j < ¢
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0 when 1 €j<¢q,_.,— s

N — k
W == { (= DF+ exp (ZU U= -1+ 9 L) g, (-n— (= Gu-1+9)
s 2 2s
when g,_, — § <j < ¢y

The formulae for 4; and y; are distinct according to the fact that g, is even
or odd.

For g, an even number, we have:

mi . T .
exp(, _]) CoS (»- ]) when 1 <J <5
;= Ky 2s

A
0 when s < j<q,_,
~exp(-m-j sin(n«j) when 1 <5<
;= s 2s
1 when 5 < j < ¢,_o.

For a, an odd number, we have:

1 when 1 € j < g,-p—5
A;

ﬁzm%”@—m4+n%mﬁio—%4+»)wmn%rquMg
S S

0 when 1 €j<¢q,_ o— s

S i, . . .
B —exp (7»[ U= u-2+ S)) sin (;—(1 ~ G-zt S)) when ¢, ;—5<j<qp-2-
s s

A careful inspection of the above formulae shows that WF, 1 <k < a,
and W, are isometries with pairwise orthogonal ranges. This together with (1)
implies that W, is a unitary operator.

For each n > 4 we shall consider the operators U,, V, € .#,, defined by:

i 1</ .
Use(n: j) = {e(n,;-}— ) when ji<gq

e(n; 1) when j =g,
and

V,e(n;j) = {e(n;j) where {, =exp (2 i ’p_,.‘) .
n

LemMa 1. For n > 6 the following inequalities hold :
3

G IWOU,_, — Uw0] < 2%
qn—Z

6
(i) WPV, — VP <

qn—]
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i) W,V — U, < 2
qn—2
. ~ ~ F 1 1
(V) (W, Voop — VoWl < 6 (+_)
qn—l qn—z

Proof: Applying the operators, to be estimated, to the canonical basis of C*~*
and C"~* respectively we have:

() (WOU, -y — UWP) e(n — 15 j) =
@My — o) e(n; alk, j + 1) + (B, — BH) e(n; bk, j -+ 1)) +
+ 0 — ) en; ek, j + 1)) for 1 <j < g,_,

= o) e(n; a(k, 1)) + B e(n; bk, 1)) + yP e(n; ek, 1)) —
— o) e(n; ak, g,—) + 1) — B e(n; bk, q,-1)+1)—

—3, en; ek, go_p)-+1) for j= q,_,.
(ii") (WV,_y — VW) e(n —15 ) =
= (U= ) &P e(n; alk, ) + (L= — L2%D).
B e(n; bk, j)) + ([Ch_y — L) 90 e(n; e(k, 7).
(iii") (WoU,_y — U,W,) e(n — 2;j)=
(Ajer — A e IG + 1) + (jey — 1) elns m(j + 1)) for 1 <j<gq,,

Ae(n; 1) + pe(n; m(1)y — A, e(n; Kg,_p) + 1) —
— Hg,_, e(®; m(q,_5) + 1) for j = g,_,.

(v') (WoVaoy — VW) eln — 2;) =

= (a2 — O de(n; 1)) -+ Ghr — E39) pye(n; m(j))-

The inequalities:

cos (1(1+ 1)) — cos (—’ij <P
2s 2s 2s Gy—2

. T . . T, 70 2n
sin (— G-+ l)) — sin (H_]) < — <
2s 2s S Qg

14
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| T, \ T, ) [t ( T\ _3=m 6n
-~ ] — -] — - . < - - -
;exp(s(j—{— )}cos (2.9 (4 )) exp\Sj)cos 251) 25 <

[ i A o\ . 7 \i _3nm 6n
S GED)sing -G D) —ex (] sm(-—1)‘<——<-
iexp (s U+ )) " (2s U )) P s ) 2s ) 2s R

show that laf%), — o), 1By — AL Iy — ¥ (1 Sk <@ 1 <j < gp-y)and
6

Iu—2

[Aier — 41, [y — g1 (1 < j < q,-,) are all bounded by
This implies

HOPOU,, — UWE) etn — L)1 < 55 for 1 Sk <a, 1 <j<dp

qn—2
and
—_ ~ 12 8
(W Up—g — Uy eln — 2; )}l < 2% o 187 for 1 <j < g,_s.
qn——f..’ Qn—z

To see that both inequalities hold also for j = ¢,_, and respectively j == ¢,_a,

note that a(k, 1) = c(k, g,_,) + 1 and o — % | < 6r

for £ > 1, while for

9n-2
k=1,b6(1,1)=rc(,q,-1)+ 1 and |4, — yﬁ,'")_ll < -QL, respectively. Also /(1) ==
6n )
=m(g,—,) + 1 and |4 — y, .| < ——-
qu—-2
This shows that all vectors in (i) and (iii’) have norm less than R To

get the estimates (i) and (iii) remark that the vectors e(n; a(k, j)), e(z'; i;(k, Ja))s
e(n; c(k, j3)), 1 < ji, jarJ3 € q,-1 are pairwise orthogonal for fixed k.

This shows that the operator WU, _, — U,W¥ maps the vectors e(n — 1;
J) (I €j < g,-;) into pairwise orthogonal vectors. This, now, easily gives

36
IWEU, ,—U W) < =5
qn~2
Similarly one gets
367:_.

W, U,_s — U W, Il <

qn-2
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Let us now prove the inequalities (ii) and (iv). To this end, note that for every
integer m such that |mg,_, + jl < g, we have

Gy — G =

‘ |
= | eXp (2m Pn-2 ) —exp (2711 <% (mq,_1 +J))i=
dn-1 bn I

|
= exp (2m Pzt (mg,_, —H’)) —exp (2m £ (mq, -1 +J));
| ‘M

qn—-l

< 2ng | Pt _Pey 2T
| qn—l qn i qn~1

where the last equality follows from 10.2. Thm. 150 of [8].
Similarly, if m and [ are integers such that

imgy—1 + lguo + | < G Gy-2 + 7l € Gu-vs

then
ll;’;_o . g::wnq%-lqn—zﬂj <

lq +J g +7 T R /ey
Icn Z—L’n: : \ ICIX—': : Y2 nol noE I é
! 1
<o L b
v
qn—2 Gn-1

These inequalities imply that
Gy — LD,y — e, Ly — G

forl <k <a, ! <j<g,-,,and that

are bounded by
9n—1
|Gy — OO, (e — (7]

are bounded by 2n( -4 L ) for 1 €j<¢g,_s

qn—l f]n-—z

Looking at formulae (ii’) and (iv’) we have:

6
d for l <k <a,l<j<q, .,

NWRV,_ =V, Wen — 1. )| <

Gn-1

~ ~ . 1 1
WFVeg — VW) el — 2:) | < 6n( n ) for 1 << gy
qn-1 qn-=
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Remarking that the operators in (ii) and (iv) map the canonical basis of C**~* and
respectively C*~* into pairwise orthogonal vectors, the preceding estimates give (ii)
and (iv). Q.E.D.

LEMMA 2.
2‘6 low(Up-1@U,p2) — U, @ U, 4l < o0

26 ”pn(Vn—l@Vn—2) - Vn®Vn—1” < ©0.

Proof. It is easily seen that the ranges of the operators W®U,_, — U,W®
and WOU,_, — U,W are orthogona! whenever |k — j| > 6. Using the preceding
lemma this implies that

”Wn(Un—lc'B .. °@Un—1®Un-2) - Uan” <

a,-times

~ ~ 3
<6 sup | WOU,_, — UWOI + [ W,Upey — UV < 7+ 0%
1gk<a, qn-2
so that
3007
Hpn(Un—l®Un—2) - Un®Un—1H < -
qn-2
The same kind of argument shows that
427 Tn
”pn(Vn—lc'BVn—z) - Vn®Vn—1“ < + —
In-1 qn—z
5
But g, == a,g,-1 + g,-2 > 2¢,_5= ... =2t 2 4 implies the convergence of the
. 1 .
series Y, —— which ends the proof. Q.E.D.

qn
The preceding lemma shows that the operators' U®dU,.,€A4, = A and
V,®V,., €A, < A are norm-convergent to unitary elements U and respectively V'
of the AF-algebra A. Since U*V,U, = exp (2ni £"-) V, it follows that U*VU ==
I
= exp (2=i0) V. Thus there is a unital *-monomorphism p: 4y — 4. We thus have

proved the following theorem.
THEOREM. Let 0€(0,1) be an irrational number. There exists a s-mono-

morphism
p: Ae - A
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where A is an AF-algebra defined by an inductive limit of finite-dimensional C*-
algebras for which the corresponding limit of K-groups is ... — 2™ 72
— ... where each Z® is endowed with its natural ordering and

a, 1
(p =
" (1 0)
where [a,, ay,. . ., a,,...] is the continuous fraction expansion of 0.

By results of E. G. Effros and C. L. Shen [3] we have that K,(4) is isomorphic
to the ordered group Z + 60Z < R. In fact, we shall need only the fact that there
is a trace-state 7, on 4 such that the range of the induced homomorphism Ky(4)—R
is contained in Z 4 6Z, a fact which can be seen directly as follows. In order to
define 7, it is sufficient to find positive numbers «,, 8, corresponding to the values
of 7, on minimal projections of .#,, and #,,_,, the two summands of A,. These
numbers must satisfy the relations: au, + B, = «,_y, f,-1 = @, and a,a, + B, =
= 1. Thus it will be sufficient to determine the «,’s so that a,a, + ¢, = 1 and
Oy - @, = o, _y. Taking o) = ¢ and o, = 1 — a,0 we can take a, = 6,... 0,
where 0, = 0 and 0;,, = Bl — a;. Since a, a, € Z~- BZ we shall have a, e Z +

J
+0Z for all ne N and thus the range of the homomorphism Ky(4) — R induced
by 7, is contained in Z + 0Z.

Remarking that 7, o p = 7 we infer that the range of the homomorphism
Ky(4g) — R induced by 7 is contained in Z + 0Z. Thus, using Rieffel’s result men-
tioned in the introduction we have:

COROLLARY 1. Let yr: Ko(A4g) — R be the homomorphism induced by t. Then
WKy Ae) = Z + OZ.

Let now 0,, 0,€ (0, 1) be irrational numbers and remark that Z + 0,Z =
= Z 4+ 6,Z as subsets of R if and only if 6, € {6,,1 — 6,}. This together with the
isomorphism Ag, ~ Aj_g, gives:

COROLLARY 2. Let 0,0, (0, 1) be irrational numbers. Then Ag, and Ay, are
isomorphic if and only if 0, € {0,, 1 — 0,}.

Added in Proof

1) After this paper had been circulated as a preprint (INCREST-preprint no. 45/1979) several
advances have been made concerning K-groups of crossed products (see the Added in Proof
of our paper ‘“‘Exact sequences for K-groups and Ext-groups of certain cross-product C*-al-
gebras”, J. Operator Theory 4 (1980), 93 —118).

2) The authors thank Professor A. M. Vershik for pointing out that the imbedding result
of the present paper (used together with a non-commutative Weyl-von Neumann type theorem
obtained by the second author) provides an affirmative answer to a problem raised by Professor
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Vershik concerning approximability in norm of the pair of unitaries corresponding to the usual
representation in L%(T) of A,, by pairs of unitaries contained in finite-dimensional C*-algebras
(see Zapiski nauchnih seminarov LOMI vol. 81, ““99 unsolved problems of linear and complex
analysis”, pp. 77- 81). )
3) We would like to mention that our construction for the imbedding Ag=> A 1is
clated to I. D. Berg's technique for the approximation of weighted shifts.

REFERENCES

—

. BrarriLt, O., Inductive limits of finite-dimensional C*-algebras, Trans. Amer. Math. Soc.,
171 (1972), 195--234,

CoNNES, A., Sur la théorie non-commutative de I'intégration, Preprint.

. E¥Fros, E. G.; SHEN, C. L., Approximately finite C*-algebras and continued fractions, Pre-

print.
4. Er¥rros, E. G.; SHiN, C. L., Dimension groups and finite difference equations, J. Operator
Theory, 2 (1979), 215—-231.

5. E¥rros, E. G., ; HANDELMAN, D.; SHEN, C. L., Dimension groups and their affine represen-
tations, Preprint.

E¥rros, P. G.; SHEN, C. L., The geometry of finite rank dimension group, Preprint.

. ErLiort, G., On the classification of inductive limits of sequences of semi-simple finite dimen-
sional algebras, J. Algebra, 38 (1976), 29--44.

Harpy, G. H.; WRIGHT, E. M., An introduction to the theory of numbers, 1954, Oxford.

Rie¥FeL, M. A., Irrational rotation C*-algebras, short communication at the International
Congress of Mathematicians, 1978.

10. Snen, C. L., A note on the automorphism group of simple dimension groups, Preprint.

11. SHEN, C. L., On the classification of the ordered groups associated with the approximately

finite dimensional C*-algebras, Preprint.

)

w

NS

© %

M. PIMSNER and D. VOICULESCU
Department of Mathematics,
National Institute for Scientific and
Technical Creation,

Bd. Pdcii 220, 79622 Bucharest,
Romania

Received November 26, 1979.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [445.039 677.480]
>> setpagedevice


