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Abstract Smoothness of the Green functions for the complement of rarefied Cantor-
type sets is described in terms of the function ¢(8) = (1/log %) that gives the loga-
rithmic measure of sets. Markov’s constants of the corresponding sets are evaluated.
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1 Introduction

Let a compact set K be regular with respect to the Dirichlet problem. Then the Green
function gc\x of C\ K with pole at infinity is continuous throughout C. Related
to polynomial inequalities and some other applications, the problem of smoothness
of gc\k near the boundary of K has attracted the attention of many mathematicians
(see, e.g., the survey [4] and the references given there). New incentive to analyze
the problem has been provided by the monograph [17] by Totik, where the author
characterized the smoothness of Green functions and harmonic measures in terms
of the density Ok (t) (Theorems 2.1 and 2.2 in [17]). For the case K C [0, 1] with
0 € K, which we will consider in what follows, the density at 0 is measured by the
function Ok (t) = m([0, ]\ K), where m stands for the linear Lebesgue measure.
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The monotonicity of the Green function with respect to the set K implies
ge\k (2) = ge\o,11(z) for z € C. In this way, we get the optimal behavior (Lip%
smoothness) near the origin of the function g\ g for K C [0, 1]. Various conditions
for optimal smoothness of gc\ g in terms of metric properties of the set K are sug-
gested in [9, 17] and in papers of V. Andrievskii [2—4]. For example, the Green func-
tion corresponding to the classical Cantor set K is Holder continuous by [6], but is
not optimal smooth, by Theorem 5.1 in [17]. A recent result on smoothness of gc\k,
can be found in [15].

Here we consider Cantor-type sets K@ with “lowest smoothness” of the cor-
responding Green function. Let 1 < ,0 </; < 4, and 2/¢”" < 1. Then K@ =
ﬂ?io E;, where Eg =10 = [0, 1], E; is a union of 2° closed basic intervals I; s
of length Iy =1 |, and E; is obtained by deleting the open concentric subinterval
of length s := Iy — 2l fromeach I ; with j =1,2,...,2°%. The set K@ is not po-
lar if and only if @ < 2 ([8, Chap. IV, Theorem 3]). Also, by Plesniak [13], in the case
of the Cantor type set, the corresponding set is regular if and only if it is not polar.
Thus, in the case 1 < o < 2, the Green function 8C\k@ is continuous. We show that

its modulus of continuity can be estimated in terms of the function ¢ (§) = (1/log %),
which is used in the definition of the logarithmic measure (see, e.g., [12, Chap. V, 6]).
Here and subsequently, log denotes the natural logarithm.

Since @ k@) () =t, neither the estimation from Theorem 2.2 in [17] nor the pre-
vious general bound of Green functions given by Tsuji [18, Theorem III, 67] can
be applied to our case. Let I, denote the set of all polynomials of degree at most
n,I1 = U?,o:o I,. Let | f|k :=sup,cg | f(x)]. We use the representation

log|P(2)|

:Pell,degP >1,|Plyw <1}y, 1
deg P egP > 1,|Plgw } (D

go\k@ (2) = SUP{

which follows on one hand from the Bernstein—Walsh lemma ([19, p. 77]) and on
the other hand by the possibility of approximating exp gc\ g @ (2), for example by the
sequence (|®,(z)|'/"), where @, denotes the normalized Fekete polynomial (see,
e.g., [14, Theorem 11.1]).

There is a strong connection between the smoothness of gcyx near the boundary
of K and values of Markov’s factors M,,(K) = suppcy, %, which are well defined
for any infinite set K. Indeed, suppose that for some increasing continuous function
F we have gc\k (z) < F(8) for dist(z, K) < §. Then for any P € I1, the Bernstein—
Walsh inequality gives |P(z)| < |P|k exp[n - F(§)]. Applying Cauchy’s formula for
P’ on the circle with center at { € K and of radius § yields |P'(¢)] < s! exp[n -
F(8)]|P|g. This gives the bound M,,(K) < infs 8! exp[n - F(8)]. Particularly, if we
choose & with F(§) = n~!, then M,(K)<e- [F_l(n’l)]’l, where F_, stands for
the inverse to F function. For example, the Holder continuity of the Green function
gc\k implies Markov’s property of the set K, which means that there are constants
C, r such that M, (K) < Cn" for all n.

Here we give an asymptotic for M, (K ®) which is new compared to the previ-
ous results about Markov’s constants of Cantor-type sets (see [10, Example 7], [16],
and [7]).
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As a method we employ local interpolations of functions that were used in [1] to
present extension operators for the Whitney spaces £(K ) and in [11] to construct
topological bases in spaces £(K) for more general Cantor-type sets.

2 Results

Given 1 < a <2, let K® be the Cantor set defined in the introduction, o) =
(log %)’1 for0 <6 <1 and y =log %/loga.

Theorem 1 For every 0 < & < y there exist constants 8y, Co, depending on « and ¢,
such that gc\ g @ (z) < Cog? ~(8) for z € C with dist(z, K@) = 8§ < 8.

Theorem 2 There are constants 8y, €9, depending only on «, such that 8C\k@ (—9)
> g9 (8) for § < do.

Corollary 1 If 1 < o < 2, then for every O < & <y there exists a constant Cy such
loga
that M, (K@) < exp[C -n(1+€)m]for n € N. On the other hand, for each o > 1

loga

we have Mn(K(“)) > exp[of2 . n%]for neN.

3 Proof of Theorem 2

Let us first prove the more simple sharpness result.
Without loss of generality we can suppose that [; = e~!, so [y = exp(—a*~1). If
lyt1 <8 <ly, thena ™ < @(§) < a~9t! Since @Y = /2, we have

q q—1
(%) <¢V(5)s<%) . 2)

Let us fix go with (a/2)%~ L <(a- 1)/2,80 =14y, and 9 = 8 2 . In view of (1)
and (2), it is enough for given l;41 <8 <l; <l to find a polynonnal P e I1, with
|P|g@ =<1 such that

log|P(—$6 la—1 4
og|P(-8) _ Ta—1(a\" o)
n 42 —a\2
For fixed m € N let (xk),%il be the set of all endpoints of the basic intervals
Iimoawithj=1,2,..., 2m=1 We arrange them in increasing order, so x; =0, x, =
In—1,x3 =lp—2 —Ipm—1, ..., %0k = lp—g, ..., xom = 1. Set w(z) = 1_[1%:1(2 — Xg).

Then the fundamental Lagrange polynomial L(z) = (w(2)/z - o (0)) has the norm
|L1|x@ equal 1, as is easy to check. Indeed, if x € K N Iy ,_1, then |Li(x)| <
|L1(0)] =1, by the monotonicity ofa)(z)/z there. Otherwise, x € K@ N I m—1 with
j=2,...,2"" 1 and lw(x)| <Ly -x3-x3---x0m,80 |[L1(x)| <lp/x < 1.
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Now for given g we take m =2¢g,n =49 — 1 and P = Ly € IT,,. Then

2¢-1 L 44 5
— xk N
P(-8)| =] o I1 (ka)'
k=2 k=24-141

We disregard the second product, which exceeds 1, and x; in the numerator of the
-1 —

first product. For its denominator we have ]_[,%q:z Xk <lyg—1- lgqu .- -15112 = lq%+1’

where 5 =297"240¢-29 3 4. 409324092 =Q2—a) 1 (297! —a?1). There-

fore, | P(=8)| > 127 7177 — exp[ (3¢ — 29~ 1 + 1)a?]. Here, 5 — 24~ = 2071421 —

q+1
ﬁ(%)q’]] > 2‘1’2%, due to the choice of gg. Thus, log|P(—38)| > Zq’zaq%.
This gives the desired bound (3), since n < 49. O

4 Proof of Theorem 1

Let us fix € with 0 < & < y. As above, we suppose that [} = e~ !.
We want to find gg and Cq such that if dist(z, K@Yy=35¢ (Ig41,14] with g > qo,

then
a\?
go\k@(2) < CO(E) al® 4)

We set Qy = %5 logg and choose ¢gp so large that for g > go the following
conditions hold:

Qugq <!, 5)
10g(Quq) < gelog’a, (6)
a\? 1 o
-] <-.
2 4
Now for fixed g > go we take k = [%] + 1, where [x] denotes the greatest
integer in x. Due to the choice of Q,, we have
q
_ o _
1 < (5) <1, ®)

that is, k = min{j : lj.‘ I < (5)7}. Since (5) is equivalent to l;‘:ll < (5)4, we get
k < g. Also (6) implies

2K < 209%, 9)

as is easy to check.

Arguing as in the proof of Theorem 2.2 in [17], we see that it is enough to consider
(4) only for z = —4. Let us fix any polynomial P with |P|xw < 1.Letm € N be such
that 2"~! < deg P < 2™. In view of (1), we can reduce (4) to

log| P(=8)| < Co2" a1 1+8) (10)
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and what is more, since polynomials in the representation (1) can be of arbitrary large
degree, we can suppose without loss of generality that m > 2q.

We interpolate P on the interval I;; at 2" endpoints of I i,—1 with j =
1, 2, ey 2m—1_ Thus,x1 = 0, Xy = lk+m71 , X3 = lk+m—2 _lk+m71’ ceey Xpi = lk+m is

. xm =l Here o(z) = [ |22, (z — x;) and L;(z) = % for 1<j<2m
J

Since deg P < 2™, the interpolating polynomial Lom_| = Z j=1 P(xj)L; coincides
with P. In our case |P(x;)| < 1. Therefore,

om

|P(=8)[ <D |Lj(=8)].
Jj=1
Let us fix any 1 < j < 2™ and estimate |L;(—6)| from above. We have
l2k+m7q . 22k+qufl .

w(=8)| <ly - Ay + lgm1) - Uy + lerm2)? -+ (g + 1)*" " = 2

12k+1m q ~l]%m_l .B. WhereB=(1+lk+l¢71)(1+ lchrlsz)Z_“(l_qu[;l)gHm—q—z(l_'_
q q q q

%)ZH"W (14 %)Z"H. On the other hand, by the structure of the set K@,

om—1

m—1 .
&' )N > letm—1 - Py By s he =ligm—1 -y _p -l - B with
B=(1—-2 le femet)2. (1—2’%1)2’”’1.Also,|—5—x,-|zlq+1.Therefore,

|L (- 8)|<522k+m q— ll

q K
with 2 = 2k+m—q—l — o - [Olk+m g—1 + 2ak+m—q—2 + . 2k+m—q—2a] —
L L akt+m—q A+m —q
2k+m q l_a_2k+m q—1 . Of + 2 — = 2k+m q. _|_ e — @

From this, |P(—§)| < 2’”%22k+m - 1(7, and the desired mequallty (10) is analo-
gous to

mlog2 +log B —log f + 287" ~9 M og2 + sclogly < Co2" 4!+,

k+m—l .
Here, »logl, = pktm—q  qa-1. g‘ ; = T af. Since k +m > 2q, the sum of

the last two terms is negative. We neglect this sum. Thus it is enough to show

—1
m 428 m=a=1 4 o0 B _log f 4 2kHtm—a . a1 . Z < Co2m191+0) (1)
—

Each of the 5 summands on the left will be estimated separately from above by
R :=2m"4gqU+e),

St :=m. Since m > 2q, we have 279 > 2m/2 > m/2,s0 81 <2R.
Sy :=2ktm—a=1 - 4422m=4 by (9). Thus, > < R.
2
S3 :=logB. Clearly, I, /1,1 > l,41/14, since l;a:ll) < 1. Therefore, B < (1 +
lli)zm and log B < 2’”1‘)‘_1l < 2’"(g)q by (5). Therefore, S3 < R.
q
S4 := —log 8. Here, l‘—:' /“ for j=k+1,...,k+m — 2. Consequently,

B>(1-— l"l—:')zm and log 8 > 2m+zl°‘ ! Here we use the inequality log(1 — x) >
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—2x, which is valid for 0 < x < 1/2. In our case x = 21,3_1 < 1/2, by (8) and (7).
Additionally, (8) implies S4 < 2"*2(%)? <4R.
Finally, S5 :=2k+m=4 . q¢-1. 2=1 2. ¢=1l . R by (9). This gives (11) with

a—1

Co=8+ % - 5=, and completes the proof of Theorem 1. O

5 Markov’s Factors

By the arguments given in the introduction,

M,(K@) < Biélafoé‘l exp[n - Cop? (8]

loga loga loga
Let us take § = exp(—n%). Then ¢(8) = n_% and n - @7 (8) = n% Therefore,

M, (K@) <exp[(Co+1) P 11((%;] for large enough n. By increasing the constant,
if necessary, we have the first bound in corollary.

Of course these arguments cannot be used for the case of polar sets K@)
with « > 2. But the lower bound of M, (K@) can be presented easily for any
a > 1. Indeed, let us fix n € N. Let 2™ <n < 2"+! We take the same 2™ points
(xk),%'il as in Sect. 3 and P(z) = ]_[iil(z —xi). Then |P|g@ = |PUmn)| =In(x2 —

L)+ (1 = Ly) < Ly - [Tz— x¢. On the other hand, |P’(0)| = []7—, x¢. By defin-
ition, the sequence (M,,) is not decreasing. Therefore, M, (K ®) > Mon(K®) >

loga

loga loga
[P/ (0)/IP|g@ > 1" =expa™ ! =expla™ - (2" )22 ] > exp(a 2 - nle2),

6 Remarks

1. The function ¢(§) = (1/log %) was used in [5] to define the logarithmic dimension
of compact sets, as the Hausdorff dimension corresponding to the function ¢. In
particular, the logarithmic dimension of K ) is %.

2. We conjecture that the genuine modulus of continuity of gc\ g (2) is given by
@” (dist(z, K@))), that is, —e in the upper bound can be removed by another distri-

bution of interpolating nodes, which will be closer to the distribution of the Fekete

loga
points on the set K@ N I ;. This will mean that exp(e ™2 - n22) < M, (K®) <
loga
exp(C - n'e2) for some constant C.

Acknowledgement The authors wish to thank the referee for valuable criticism and for suggestions to
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References

1. Altun, M., Goncharov, A.: A local version of the Pawtucki—Ple$niak extension operator. J. Approx.
Theory 132, 34-41 (2005)

2. Andrievskii, V.V.: The highest smoothness of the Green function implies the highest density of a set.
Ark. Mat. 42, 217-238 (2004)

@ Springer



Constr Approx (2011) 33: 265-271 271

12.
13.

14.
15.

16.
17.
18.
19.

. Andrievskii, V.V.: On optimal smoothness of the Green function for the complement of a Cantor-type

set. Constr. Approx. 24, 113-122 (2006)

. Andrievskii, V.V.: Constructive function theory on sets of the complex plane through potential theory

and geometric function theory. Surv. Approx. Theory 2, 1-52 (2006)

. Arslan, B., Goncharov, A., Kocatepe, M.: Spaces of Whitney functions on Cantor-type sets. Can. J.

Math. 54(2), 225-238 (2002)

. Biatas, L., Volberg, A.: Markov’s property of the Cantor ternary set. Stud. Math. 104, 259-268 (1993)
. Biatas-Ciez, L., Eggink, R.: L-regularity of Markov sets and of m-perfect sets in the complex plane.

Constr. Approx. 27, 237-252 (2008)

. Carleson, L.: Selected Problems on Exceptional Sets. Princeton Univ. Press, Princeton (1967)
. Carleson, L., Totik, V.: Holder continuity of Green’s functions. Acta Sci. Math. (Szeged) 70(3—4),

557-608 (2004)

. Erdélyi, T., Krod, A., Szabados, J.: Markov-Bernstein type inequalities on compact subsets of R.

Anal. Math. 26(1), 17-34 (2000)

. Goncharov, A.: Basis in the spaces of C°°-functions on Cantor-type sets. Constr. Approx. 23(3),

351-360 (2006)

Nevanlinna, R.: Analytic Functions. Springer, Berlin (1970)

Plesniak, W.: A Cantor regular set which does not have Markov’s property. Ann. Pol. Math. 51, 269—
274 (1990)

Pommerenke, C.: Univalent Functions. Vandenhoeck and Ruprecht, Gottingen (1975)

Ransford, T., Rostand, J.: Holder exponents of Green’s functions of Cantor sets. Comput. Methods
Funct. Theory 1, 151-158 (2008)

Totik, V.: Markoff constants for Cantor sets. Acta Sci. Math. (Szeged) 60, 715-734 (1995)

Totik, V.: Metric Properties of Harmonic Measures. Mem. Am. Math. Soc. 184, 867 (2006)

Tsuji, M.: Potential Theory in Modern Function Theory. Maruzen, Tokio (1959)

Walsh, J.L.: Interpolation and Approximation by Rational Functions in the Complex Domain. Collo-
quium Publications, vol. 20. Am. Math. Soc., Providence (1960)

@ Springer



	On Smoothness of the Green Function for the Complement of a Rarefied Cantor-Type Set
	Abstract
	Introduction
	Results
	Proof of Theorem 2
	Proof of Theorem 1
	Markov's Factors
	Remarks
	Acknowledgement
	References



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


