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In a Hilbert space, let M be a ring containing 1. We write ilJc - 9c 
( .... M) if a partially isometric operator U E M exists, the initial and final 
sets of which are 9JI. and 9c respectively. When M is a factor, F. J. Murray 
and J. v. Neumann have proved the following comparability theorem: "If 
9J/:, 9, 1 M, then either ilJc - 9c' c 9c or 9c ~ im' c im."<1> 

In the present paper I shall investigate the case where M is not a 
factor, and obtain the same results (cf. Theorems I-IV below) as those in 
reducible continuous geometry. 

From this fact we may conjecture that with respect to dimensionality 
there is a lattice theory which contains both the continuous geometry and 
the operator rings. 

1. In a Hilbert space s:.;_,, let M be a ring containing 1. Denote by E 
the set of all projections E belonging to M. When EF=FE=E, we write 
E < F. Let im, \Jc be the ranges of E, F respectively, then E < F if and 
only if We c \Jc. Hence E is a partially ordered system with the order ;<;. 
Since E=P9H EE if and only if Uim=9JI. for every unitary U E M',<2> it is 
evident that E is a lattice, where the join P9.11 v AJI is the projection whose 
range is [9Jc, \Jc], and the meet P911 A P'.11 is the projection whose range is \JJ/,. \Jc. 
Ev F=E+F if and only if EF=O or FE=O, and in this case E1-F.<3> 
EA F= EF if and only if, EF= FE. 0 and 1 are the zero and unit 
elements of E. If E< F, then F-E belongs to E. And 

Ev (F-E)=F, E /', (F-E)=O. 

Hence E is a complemented lattice. But E .is not necessarily modular. For 
example, when M is the set of all bounded operators in S;l, then E is not 
modular.w 

We write im """9c ( ..•. M), and for E=P9JI, F=PITT, E ~ F ( .... M), if 
a partially isometric U E M exists, the initial and final sets of which are 1J:n 

(1) Murray and v. Neumann [l], Lemma 6.2.3. The numbers in square brackets refer 
to the list given at the end of this paper. 

(2) Murray and v. Neumann [1], 141. 
(3) E .L F means that the ranges of E and F are orthogonal. 
(4) Cf. G. Birkhoff and J. v. Neumann, The Logic of ·Quantum Mechanics, Annals of 

Math. 37 (1936), 832. 
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and 91 respectively. We say that mi, 91 or E, F have the same relative 
dimension with respect to M. (If no misunderstanding is possible we will 
omit the ( .... M).) The relation ~ is reflexive, symmetric, and transitive.m 

DEFINITION 1.1. The center of E is the set of projections EE E which 
is carried into [l, OJ under an isomorphism of E with a product.<2> 

DEFINITION 1.2. A projection EE E is neutral if and only if the triple 
{E, E1, E 2} generates a distributive sublattice of E for every Ei, E 2 E E,<3> 

DEFINITION 1.3. Let E1, E2 EE. If EA (E1 v E2) =(EA E1) v (EA f2) 
for every EE E, then we write (E1, E 2)D. 

LEMMA 1.1. When E, FEE and EA F=O, there exists a complement 
E' of E such that F~E'. 

PROOF. Let F 1=1-(Ev F) and E'=Fv F 1=F+F1. Then Ev E'=l. 
Let f be any element in the· range of EA E'. Then f=E'f=(F+F1)f. 
Since f = Ef and E .l... F1, we have Fil= 0. Therefore f = Ff. On the other 
hand, f= Ef and E A F= 0. Hence f = 0. Consequently EA E' = 0. 

THEOREM I. Let E be the set of all projections in M · M'. Then the 

following assertions are equivalent : (u) EE E, (f,) E is in the center of 
E, (r) E has a complement E' EE, for which (E, E')D, (o) E has a unique 
complement, (E) E is neutraz.<4> 

PROOF. Since (/1)+-->(E) follows from Birkhoff [2] Theorem 6, we shall 
prove (a)->([i)->(r)->(o)->(a). 

(a)->(fi). Let EE E, and E' be the complement of E. We shall prove 
that E is the product of the sub lattices of F1 < E and F2 < E'. Since 
EE'=E'E=E A E'=O, we have E.l...E'. Let [F1,F2]=F1 v F2, then 

[Fi, F2J V [Gi, G2J=(F1 V F2) V (G1 V G2)=[F1 V G1, F2 V G2], 

It is evident that 

[F1, F2J A [Gi, G21 = (F1 V F2) A ( G1 V G2) > (F1 A G1) V (F2 V G2) 

= [F1 A Gi, F2 A G2l , 

Let f be any element in the range of (F1 v F2) A (G1 v G2). Then f= 
(F1 v F2)f = (F1 + F2)f and f = ( G1 v G2)f = ( G1 + G2)f. Therefore f =(Fi+ F2) 
( G1 + G2)f = F1 Gif+ F2Gd. Similarly f = G1Fif + G2Fd. Since F1 Gi, G1F1 < E 

(1) Murray and v. Neumann [l], 151. 
(2) Cf. Birkhoff [l], 23. The product of two partially ordered systems X and Y is the 

system W whose elements are the couples [x, y] with x EX, y E Y, [x, y];::;; [,c', y'J meaning 
that x;::;; x' and y;::,; y'. 

(3) Birkhoff [2], 702. 
(4) A similar theorem holds good in reducible continuous geometry. Cf. v. Neumann 

[1], Theorems 5.2 and 5.3. 



Relative Dimensionality in Operator Rings. 3 

and FiG2, G-iF2<E' and E.LE', we have F1Gif=G1Fi/, and it is contained 
in the range of F1 /\. G1, and F2GJ = G2F J is contained in the range of 
F2 /\. G2. Consequently f is contained in the range of (F1 A G1) + (F2 A G2) = 
(F1 /\. G1) v (F2 /\. G2). That is, (F1 v F2) /\. ( G1 v G2) < (F1 /\. G1) v (F2 /\. G2). 
Thus we have [Fi, F2J /\. [ G1, G2] = [F1 /\. Gi. H /\. G2J. 

(/3)-(r). Under the correspondence F~->[Fi, FJ, where F1<E, F2 <E', 
we have F /\. E,,.--> [Fi, OJ and F /\. E' <--> [O, F 2]. Hence F= (F /\. E) v (F /\. E'). 

(r)-(o). Let E' be a complement of E. Since 1-E={(l-E)AE} 
v { (1-E) /\. E'} = (1-E) /\. E', we have 1-E < E'. Therefore (1- E)E' = 
E'(l-E)=l-E, that is, EE'=E'E. Consequently EE'=EAE'=O and 
E' = 1-E. Hence E has a unique complement 1-E. 

(o)-(a). Let F be any projection in E, and write F 1 = F- (F /\. E). 
Since EA F1 <EA F and F1 .LE/\. F, we have E /\. F1 = 0. Since E has 
a unigue complement E', by Lemma 1.1 F1<E'. Then FE'=F1E'+ 
(F /\. E)E'=F1, and similarly E'F=F1. That is, FE'=E'F for every FeE. 

Hence E' E E, that is, Ee E. 

COROLLARY. E is a Boolean algebra. 
PROOF. This follows from the property of the center. Cf. Birkhoff [2], 

Theorems 5 and 6. But we can easily prove directly, since, in E, Ev F= 
E+F-EF and E /\. F=EF. 

2. The next lemma has an interest of its own. 

LEMMA 2.1. For any A EM there exu;ts E0 EE, such that 
(i) AE0=E0A=A, 
(ii) for any A' e M', AA'= 0 if and only if A'(l-E0) = (l-E0)A' = A'.m 
PROOF. (i) Let We be the set of all those g for which AXg=O for 

every Xe M. We is obviously linear and closed. Assume now g e We; then 
(rl) if X0 E M, then for every XE M AXX0g = 0 , thus X0g E We ; 
(/3) if x;; EM', then for every XE M AXX~g = XfAXg = 0, thus X~g E We. 

From (a) we have XoPmf E We for evl:!ry f E &;, ; hence PmX0Pm = X0Pm, 
Replacing Xo by x;, and applying *, gives PmX0Pm=PmX0• Thus XoPm= 
P1JJ1Xo for every X0 EM. Hence P9JI EM'. Similarly, from (/3), we have 

.P~.JI EM. Consequently Pm EM ·M'. That is, Pm EE. 

Put E 0=1-Pm, Then E 0 eE. Since (A*f,g)=(f,Ag)=O for every 
f E &;,, g E We, A *f .L We. Thus E0A *=A*. Consequently AE0 = A. 

(ii) Let A' e M'. If AA'=O, then AXA1=AA'Xf=O for every 
XEM. Hence A1EW1. That is, (l-E0)A'=A'. Conversely, if A'= 
(1- E0)A', then AA'= AEo(l - E0)A' = 0. 

-------- --------- ----- -----

(1) When M is a factor, Lemma 2.1 becomes Murray and v. Neumann [1], Theorem III 
Corollary. 
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LEMMA 2.2. For A E M, E 0 obtained in Lemma 2.1 is the smallest 

projection of all FEE such that AF=FA=A. 

PROOF. If FEE and AF=FA=A, then, since 1-FEM' and A(l-F) 
=O, we have, from Lemma 2.1, (1-F)(l-E0)=(1-E0)(1-F)=l-F; that 
is, FE0=EoF=E0, Thus E 0 <F. 

DEFINITION 2.1. From Lemma 2.2, when A is a projection EE E, E0 

is the smallest projection of all FEE such that E< F. We call it a central 

envelope of E, and denote it by E. 

LEMMA 2.3. If E1 ~ E2, then E1 = E2, 
PROOF. If E1 ~ E2, then there exists a partially isometric U EM, such 

that U*U=Ei. UU*=E2, U=UE1, U*=U*E2, Since UE1=UE1E1= 

UE1 = U, . we have E/E1 = UU* E1 = UE1 U* = UU* = E2, That is, E2 < E1. 

Hence E2<E1, Similarly, E1<E2, Consequently E1=Ei. 

LEMMA 2.4. If i!:/ff:2 = 0, then F 1 < E1, F2 < E2, F1 ~ F2 implies F 1 = 
F2=0. 

PROOF. Since A<Ei. F2<E2, we have F1A=O. But by Lemma 2.3, 

Fi=F2. Hence Fi=A=O; that is, F1=F2=0. 

LEMMA 2.5. If i!:/E2 =\: 0, then there exist Fi, F2 such that O =\: F 1 < E1, 
0 :\= F2 < E2 and F1 ~ F2, 

PROOF. Let SJJ1 and 91 be the ranges of E1 and E2 respectively. For 
every f E Sj Ef EM'. m Assume that E2Ef = 0 for every f E SJJ?. By Lemma 

2.1 and Definition 2.1, Ef<l-E2. That is, fESJJ?fc&j-~ for every 

f E SJJ1, where ~ is the range of E 2, Therefore SJJ1 c ~)-~ ; that is, 

E1 < 1-E2. Hence E1 < 1-E 2, which contradicts E1E2 =\: 0. Consequently 
there exists an f E SJJ1 such that E2Ef =\: 0. Choose g E 91 · SJJ?f such that 
II g II = 1. As g E SJJ?f, therefore an A E M with II g - Af II < 1 exists. Let 
~=[Range (E2AE1)*], 0 = [Range E2AE1], Then, as in the last half of 
the proof of Murray and v. Neumann [1], Lemma 6.2.2, F1=P<JJ, F2=P0 

meet our requirements. 

3. Let EE M, and SJJ1 be the range of E. Consider those operators 
A E M which are reduced by SJJ1 and from their parts in SJJ?, A<wn, These 
are bounded operators in SJJ?. Denote the set of all these A<wn by Meun• 
Similarly denote the set of all F<wo (FEE and reduced by SJJ?) by E(\Dll•<2> 

LEMMA 3.1. The correspondence X~Xm> is a one-to-one mapping 

(1) Murray and v. Neumann [1], Lemma 5.1.1. 
(2) Cf. Murray and v. Neumann [1], Definition 11.3.1. 
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and even algebraic ring-isomorphism of the following rings on each other : 
(i) Of the ring of all A EM with EA =A E=A on all M(l)JD• 

(ii) Of the ring of all A 1 EM1 with EA1 =A1E=A1 on all (M<iunY, 
PROOF. This lemma is Murray and v. Neumann [l], Lemma 11.3.3 

with a slight modification. 

LEMMA 3.2. If F runs over all projections FEE, F<E, then F<9J1> 

rans over all projections E M<9JD• F(~J1> ~ Gm) ( .... M<9i1>), (F, GEE, <E) 
is equivalent to F ~ G ( .... M). 

PROOF. This is Murray and v. Neumann [1], Lemma 11.3.5 (i), which 
holds good also without the assumption that M is a factor. 

LEMMA 3.3. Let 9Jc, E be as above. If FS-E, then Fml=F(m,m 
PROOF. By Lemma 3.1, the correspondence X~X<9Jll is an algebraic 

ring-isomorphism of the ring of all A EM ·M' with EA=AE=A on all 

Mm>·(Mm>Y· Since F<F and EF'=F'E, we have F(9JD5sFmh where 

F<9JD c M<,'H>·(Mm>Y- Next take G(9m c M<wn·(M<IJJD)' such that Frnn~ G<wll• 
This means that F :S: G for some G c M · M' EG =GE= G. Therefore 

F < G, and F<m-<::;: G<m>• Consequently Frn1> = F'<m>• 

LEMMA 3.4. (E1, E2)D is equivalent to (EI<wn, E 2<m)D<~J1>,<2> We being the 
range of E1 v E2, 

PROO!<'. (E1<m>, E2< 9m)D<m means that 

that is, F=(F A E 1) v (FA E 2) for every FEE, F<E. (1) 

Therefore (Ei, E2)D implies (E1<mh E2<m1)D<m• 
Next assume that (E1< 9J1>, E 2<'-rn>)D<9,n and take any FEE. Then, from 

(1), FA E=(F A EA E 1) v (FAE A E 2) =(FA E 1) v (FA E 2). Therefore 
(E1m>, E2<9.11,)D<•1m implies (E1, E2)D. 

THEOREM II. For any E1, E 2 E E, the following three assertions are 

equivalent : (a) E/E2 = 0 ; (/j) E1 A E2 = 0, (E1, E2)D ; (r) F1 < E1, F2 -c:::;: E2, 

F1~F2 implies F1=F2=0.<3> 

PROOF. We shall prove that (,1)-->(µ)-(r)-((J.). Assume E1E2=0. 

Since E1 ..L E2, we have E1<wD ..L E2<1JJ1>, where IJJ1 is the range of E1 v E2, 

(1) F<WD means the central envelope of F<WI) in E<WD• 
(2) D<91/l means distributivity in ErnD-
(3) This theorem holds good also in reducible continuous geometry where (a) means 

E, A E, =0. (r) ➔ (/3) and (;l)- (a) are provided in v. Neumann [l], Theorem 5.7, and v. 
Neumann [2], Lemma 1.1 respectively. (a) ➔ (r) is proved as follows: Let F1;;;; Ei, F,;;;; E,, 

F 1 ~F,. Then, by v. Neumann [2], Theorem 1.4, F,=F,. Hence Fi-5: E1" E,=0; that is, 
F 1=0. Similarly F2 =0. 
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On the other hand, from E1 v E2 = E, we have E1m> v E2tm = E<9J/l• Hence 

E1<wD v E2<w1>=E<m• Since, by Lemma 3.3, E1<m> <E1<m>=EH9Jo, E2<W1> < 

E2cm>=E2wD, it must follow that E1m>=E1<9J1>, E2cm>=E2<WI>• Hence, from 
Theorem I, (E1<m>, E2(\))/))D<'!m• Consequently, by Lemma 3.4, (Ei, E2)D. 
Since E1.l..E2, we have E1AE2=0. 

Next assume (/J). Then, from Lemmas 3.1 and 3.4, we have E1<9JD A E2<9J1> 

=O<Wli. (E1<9m, E2<wJD<9m. Therefore, from Theorem I, E1cm=E1<9m, E2(9J/)= 

E2c9JD• Hence E 1m,E2(W1)=0twD• When F1S-E1, F2<F2, F1~F2 ( .... M), 
from Lemmas 3.1 and 3.2, F1cwn S- E1cm, F2<W1> S- E2cwii, F1<9m ~ F2cm 
(. .•• McwD). Therefore, by Lemma 2.4, F 1(m=F2<91n=Oc9m• Consequently 
F1=F2=0. 

(r)->(a) follows from Lemma 2.5. 

THEOREM III. For every E 1, E 2 E E, there exist E'i, E/, E~, Ef' E E such 
that 

(i) E'i v E'i' =Ei, E'i A E'i' =O and Ef v Ef' =E2, Ef A Ef1 =0, 

(ii) E'i ~ Ef and E'i1E{ = o.<1> 
PROOF. This theorem can be proved by the same methods as v. 

Neumann [2], Lemma 2.1, and Murray and v. Neumann [11, Lemma 6.2.3. 

THEOREM IV. M is a factor if and only if any two Ei, E2 E E are 
comparative, that is, either E 1 ~ E~ :S E2 or E 2 ~ E'i < E 1. <2> 

PROOF. When M is a factor, in Theorem III E? = 0 or E~ = 0 ; that 
is, E'i'=O or E;1 =0. Consequently E 1 ~E~<E2 or E2~E'iS-E1. 

When M is not a factor, any two Ei, E 2 EE ( :\: 0, 1) with E 1E2= 0 are 
not comparative by Theorem II. 
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(1) Corresponding theorem in continuous geometry, cf. v. Neumann [2], Theorem 2.1. 
(2) Similarly we can say that continuous geometry is irreducible if and only if any 

two elements are comparative. 



<<
  /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


