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§1. Introduction.

In the previous pal‘:>e:r,<1> we have considered the finite transformation of
the form as follows:
(1.1) T Y= (&) = alat e A
where the absolute values of all the eigen values of || a! | are either less or
greater than unity. In this paper, we consider the transformection of the
same form, which does not satisfy the condition on the eigen values. By
the same idea as in the differential equations,”> we seek for the invariant
varieties for fhe given transformation. The method is analogous to that
which is adopted for solving the equations of Schriéder for the given trans-
formation.

G. Birkhoff‘*> has sought for invariant curves for the real transformation
as follows:

1

% 2= px Ao .
y':__y_‘_ ...... ,
14

where p=-0, 1. His method is considerably artistic, and seems not to admit
of the extension for the case of three and more variables. Our results are
general, and contain Birkhoff’s result as a special case.

By suitable linear transformation of the variables, without loss of gene-
rality, we may assume that the given transformation is of the form as follows :

(1.2) T: ¥ ="2}, = ") = @}, (&) = N}, +8%pey +ovever ,

1) M. Urabe, Jour. Sci. Hiroshima Univ. (1951), pp. 113-131.

2) ajx" means “5‘_:_,‘1 ayx*. Hereafter we use this convention of tensor calculus, The unwrit-
ten terms are of the higher order than those written explicitly. In the following, we use also
this convention, '

3) M. Urabe, Jour. Sci. Hiroshima Univ. (1950), pp. 195-207. In this paper, for the diffiren-
tial equations ‘%1__‘12_’2:2__ ——d—j:’:, we have sought for the functions x*==fMx?) such that E“g—xa%‘*i"
for suitable x and A. The sub-space defined by x* == F?(x%) is an invariant variety for the
transformations of the group with the operator functions &V,

4) - G. Birkhoff, Acta Math, (1922).

5) For the notations of indices, cf.: M. Urabe, Jour. Sci. Hiroshima Univ, (1951), pp. 113-131,
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where & is an arbitrary, given positive number. In the following, we consider
the transformation of the form (1. 2).

§2. Formal determination of the invariant variety.

We assume that A, (i=1, 2, ..., R) are classified into two sets of A, and

2, such that
0<7x]<1 ¢e=12..5),
@1 (o<inl< ¢ )

=1 (x=8+1,..R).
By effecting a linear transformation of the variables 2 of the form as follows :

(2.2) S {Sﬁ z" = spaf,

Syt & =sghat,

we can make & in (1.2) as small as we desire. Thus, in the following (in
this and the next paragraph), we assume that 8 in (1.'2) is an arbitrary small
‘positive number. "

Now, for the given transformation T of the form (1.2), we seek for the
‘invariant variety passing through the origin defined by the equations of the
form 2*=f*«”). The condition that the sub-space defined by a*=f*(2*) be
invariant, is that

(2.3) PLp, 9] = oM, 1).

In this paragraph, we seek for the formal solutions f*(a*) of the func-
tional equations (2. 3).

Differentiating both sides of (2.3) with respact to z*, we have

af)\ (a¢,ﬁ a¢ﬁ or* ) . a¢,x + a(px afu-

D¢P \Ox® ' Of* Da®)  Ooa® " OfF Ox* "

Putting x*=0, we have

of* o¢f _ o¢* of*
“OxP Ox® ~ Oa* oa*’

aqjﬁ agf‘ . . . ‘
because o :7857‘:0' By means of (1.2), these relations are written as
follows :
, ' of ofm Of a5 Ofrua-
(2.4 S N e S = A, e § L
) oy O%fps1 oxf,  oxf,

For ¢=1, it follows that

Of ofz ofz
A 1 §=1, m
owt, M oas, A S

1) «, B denote the indices of a¥ which correspond to A,, and A, p denote those of a¥ which
correqund to,&z. .
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Because ),==)\,, we have

Oftn _Ofty  _ ... _9f _of _g ie Of_g.

Oxjps  Oxfpr_y oxy, ~ oxh ' ox?,
For ¢=2, because of the above results, we have

Of s 8f ofm
Ay +74022 _F=2 2
oxt, X7 p1q ‘ * ox? 7,

Consequently, we have g—f’"—”—o Thus, by induction, it is readily seen that,
lp

for any gq,

(2. 5) e 9.
iy

Differentiating both sides of (2.3) with respect to a*', z*2, ... 2 ¥ we
have '

IFf <a(p31 +a¢§1 of™ BN a¢BN af
0pM109 ... 0pP¥ \ox™  of"r 2™ ) """ (ax ¥ of ¥ o )
N=1fA 2 B2 2 B2 1 2 B2 ug

+ 2 oF-1f ( % + 2t Of + o P of
dx*ox™  ox*of*1ox™  offfox*! ox*?

...a(p

angﬁz df*2 of™ +a¢ﬁz o2f*2 )X
Sf”"af"l ox*t ox*  of** ox*2ox™

o aq)ﬁs +3¢F33 ofs o By agoBNSf
(’am"3 of’s ax"") (axd” 8f” oz N )

TP
A N, B B NS
+af<.a(/’x+ ...... + 09 af'*“>
ox* ... ox ¥ of* ox™ ..oz ¥
. 8”90 O or e
= S + —
22Nz ... 9 ¥ of* ox™ox™..ox ¥

When 2* are put zero, the terms containing the derivatives of N-th order
of f* are as follows:

T fA agoﬁl aqgﬁlv 8¢A o

......

oozt | 0Py oa™ oz ¥  oa* ox¥ox™ .. ow”

and these are polynomials of the derivatives of at most (N —1)-th order of
f*. Now, by means of (1.2), the above expressions are written as follows:
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oFfz, N E 2% fz, . \
a1 K ay a, " a, an a a, Gy ay ay
aa,,mam,m . 8@,1\ P o, » +1aa,m ... 0%, P
O [
+orenn 5.8

a ay a Ay
oXyly ven OX Inpy Oy, v Oy
_ orfr.
= Oy o Nay =ha) S g
hp allzvﬁzv

-From -our assumption that IA|< 1 and |\,| =1, g Xy, o Mg, —r«7=0. Thus
the values of the derivatives of f* are successively determined.

Thus we have seen that the formal colutions f*(2*) of (2.3) are uniquely
determined and moreover fNa*) are sumis. of the terms of the second and
higher orders.

§3. Convergence of the formal solutions.
We write (1.2) briefly as followS:_
3.1) { % = (&) = X &% +82% 1+ ...... R
) A = M) = A @r+ 822 1. = 22 + DPMx) .
We make & so small that 25<1—|\,|. Then || +8<1—5. We take A
such that |X,| +8<A</1—8. Put max.|2|=|x|".
If we take sufficiently small , then, for |z|’<r, we have

(3.2) { |p%(@)| <A 2| '<|2]",

| BXN@)| <5[ar"| +K|x]",

where K is a suitable constant. We take L so tnat

(3.3) Lzmax (L, aTE)”

and we put p=1/L and max.|a*|=|xz|. We consider the family ¥ of the
functions f*(«”) such that, for |x|<p, they are regular and
(3. 4) | A" <L|]?.
Then, for |z} <p, it follows that

@) =L|z]* <z <p,
consequently @*x, f*) are defined and

|, ] <Alz|<|z|<p,
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consequently f*{p*%x, f*)} are also defined and -

-(3.5) | {p™(, )} | SLAZ 2|2,

We define the opzration T as follows: |

(3.6) = jj‘[f*s(p“(x, P =z, 149].

Then, for f%(«*) €, it is easily seen that, for |a|<p, Tf* are also regular.
Now, for |z|<p, from (3.2), it follows that
3.7 |DMa, 1) <87 +K|»|? < (SL+K)|x|?.

Then, for || <p, from (3.5) and (3.7), it follows that

ITf*lglfl (A2 +8)L+K{ |2
<H(A+SL+K}|a|*
C<L|x|%. (because of (3.3))

Thus we see that, when f*(2®) belongs to the family §, then T'f* also belongs
to the family ¥. Then, by the theorem of existence of fixed points in func-
tional space, we see that there exists a set of functions f*(2”) such that
Tfr*=f*. For such f*(a*), it is evident that (2. 3) are satisfied. Thus we see
that there exists a set of regular solutions of the functional equations (2. 3).
Combining the result of §2, we have

Theorem 1. There exists a unique set of regular solutions f*(x*) of the
functiona! equations (2.3) for the given transformation (1.2), where 8 is a
sufficient’y small positive number. These solutions fMa*) are determined ' form-
ally and their expansions are sums of the terms of the second and higher
orders.

§4. The case where § in (1. 2) is unity.

In the preceding paragraphs, by effecting a linear transformation of the
form (2.2), we have assumed that & in (1.2) is sufficiently small. If we
denote the variables and the functions in §2 and §3 by the letters with
“bars, then *(&)=sipA(S~1%), PNZ)=si¢p"(S~1%),'* and the functional equations
(2. 3) are written as follows:

1) S-1x means S¥x”, where {S¥i==|s2| "L
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Ple%E, M1=9'@ ).

If we put fA(z*)=s)f*(S7%), namely f*(x*)=S¢f*(S,x)®, then it is easily seen
that '

(4.1) | Lo, 1] = (=, ).

These are of the same forms as (2.3). From the relation between f*(2*) and
7“(z*), we see that f*(x*) are regular in the neighbourhood of the origin and
are sums of the terms of the second and higher orders. Evidently these
functions f*(a®) are also determined formally from (4.1) in the same way as
4(Z*) do from (2. 3).

Thus we have

Theorem 2. There exists a unique set of regular solutions fMa*) of the
functional equations (2.3) for the given transformation (1.2), where & is
unity®. These colutions fNa®) are determined formally and their expansions
~are sums of the terms of the second and higher orders.

By this theorem, we see that, for the given transformation 7 of the
form (1. 2) where =1, there exists an invariant variety defined by a*=f*a*).

§5. Another invariant variety.

We assume that A, (i=1, 2, ..., R) are classified into two sets of A, and

A, such that
. _ 0711,
G- U st

We write (1. 2) briefly as follows :

G 2) i { ’a;"‘:¢“(a:)=7\,ca)“+x“‘l+...... .
: L (/)}‘(.’L') = 7\.232}‘-}-93)‘—1-{- ...... .

Then, the inverse transformation of 7 is expressed as follows:

&% = PA(T) = N2 AT N2 L[],
g =— 1;ﬂ\(/al.) = Ml — A St L +['2],,

(5.3) T-1: {

where 'A.=1/\., 'A,=1/A, and ['2], denotes the sum of the terms of the
second and higher orders of 'z*. By effecting a suitable linear transforma-

2) pSEil=qsky-L
3) & may be an arbitrary given number which is not zero. But, for the sake of simplicity,
we have taken unity as the value of 8.
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tion of the form z*=szz? and #*=s)a*, the transformation T-! is expressed
as follows: . :
o {7 =T =L,

ﬁh — ‘,‘p}\(fj) _— ’X"E}\-{-'E)‘_l-\}-[’i]z .
Now 0<7|"\,|<1 and |’ | =1, therefore, by Theorem 2, there exist regular
functions f%(z*) such that

LG 2] = 5 %)

If we put f*(a*)=S3f#(sia*)*, then, by the analogous reasonings as in § 4, we
see that )

FALNS, 8] = (S, @) .

This means that the sub-space defined by the equations 2*=7%*) is invariant
under the transformation 7-1. ‘

. We shall prove that this sub-space is also invariant under 7. Put
g% (x)=2"—f*(a*), then, by invariance of the sub-space, g*2)=0 for g*('z)=0.
Put g*('z)="a*—f*('a*)="'g"*, then 'z*='g® + f*('z*) and
(5. 4) g%(x) = ¥*('z”, ') —f* [y*('z", '2*)]

=¥ L'g* + 12, 2] 1* T4 g+ 1), W]
These are expanded as the power series of ’g® and ’z*, and moreover, from
invariance of the sub-space, their expansions become as follows:
(5.5) | g%(x) =bi('g®, ') 'g*
= b('2}) g+ ... .
Putting '2*=0 in (5. 4), we see that
1B50) [ = N 0 --en 0, 1.
12, :
01-
Y _1.7“;
Therefore, solving (5.5) with respect to 'g?, we have:
'9° = a3(g”, '2*)gk(z).

Consequently, when g*%x)=0, g%’'x)=0, namely the sub-space defined by

1) BSEH=isgy 1.
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g%(a)=a* — f*(a*)=0 is invariart also under 7. In other words, f*(x*) satisfy
the functional equations as follows:

(5.6) LS 2)] = 9*(f, @)

Now, as in § 2, it is readily seen that f*(a*) are formally determined from
(5.6). Thus we have

Theorem 3. There exists a unique set of regular solutions f*(a*) of the
functional equations (5. 6) for the given transformation (5.2). These solutions
_ f%a*) are determined formally and their expansions are sums of the terms of
the second and higher orders of ar, |

The sub-space defined by a*=f*a*) is invariant under the given trans-
formation 7. '

§ 6. Summary.
- Combining Theorem 2 and 3, we have

Theorem 4. For the given transformation (1.2) where =1, lel the eigen
values whose absolute values are equal to, less and greater than unity, be \,,
A, and N, respectively, and the corresponding wvariables be x*, 2* and x°
respectively. Then there exists a unique set of regular solutions {f<(x*), f*(x*)}
and {f"(x"’),‘ (@)} respectively of the functional equations as follows :

| { Lo, N1 = ¢ 1),
feLe*@, )] = ¢*(=, f);
{ fLe*(f, )] = ™(f, %), -
r*Le*(f, )] = ¢*(f, @) .
These solutions are formally determined from the above equations respectively
and their expansions are sums of the terms of the second and higher orders
of the arguments. The two sub-spaces defined by az*=f*(x*), x°=f*(a*) and
a*=f%a*), a*=f(x*) are respectively invariant under the given transformation
T.

In each invariant variety defined in this theorem, the given transform-
ation T induces the following transformation respectively :

T9: 2% = @%@, f) = N+ e, (0|1
T§: 'a® = @(f, ) =A@ +a Lo, (N[> ),

These transformations are those discussed in detail in the previous paper.?’

1) M. Urabe, Jour. Sci. Hiroshima Univ. (1951), pp. 113-131.
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For example, we consider the sub-space R, defined by a*=f<a*),
a”=f“(z”). Then the points of R, are transformed by T in the following
way : ‘

Ty: 2% =%, f), 'z*=fCa"), 'a*=/f(2%).
By the results of the same paper, there exists a one-parameter group &!
containing 77. Let the operator functions of & te £*. Then it is easily
seen that there exists a one-parameter group &, ccntaining the transform-
ation T, of the points of R,, and that the operator functions (&%, &%, £°) of
&, become as follows:

« _ Of° ca o
£ -*azrf and &=

of° cu
aa:“”"t ’

Thus we see that, in each invariant variely, the given transformalion is
produced by iteration of one infinitesimal transformation.

Also, by the results of the same paper, we can obtain the invariants in
the invariant variety. For example, let the invariants for 79 be I(2%).
‘Then, these I(2*) and a*—f<(a*), #°—f*(z*) are invariants for the transform-
ations T, of the points of IZ,, and I(x*) are the invariante in R, .

DEPARTMENT OF MATHEMATICS,
HirosHIMA UNIVERSITY.




<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [612.000 792.000]
>> setpagedevice


