Bakherad et al. Journal of Inequalities and Applications 2014, 2014:451 ® Journal of Inequalities and Applications
http://www journalofinequalitiesandapplications.com/content/2014/1/451 a SpringerOpen Journal

Operator P-class functions

Mojtaba Bakherad', Hassane Abbas?, Bassam Mourad?” and Mohammad Sal Moslehian?

“Correspondence:
bmourad@ul.edu.lb

’Department of Mathematics,
Faculty of Sciences, Lebanese
University, Hadath, Beirut, Lebanon
Full list of author information is
available at the end of the article

@ Springer

Abstract

We introduce and investigate the notion of an operator P-class function. We show
that every nonnegative operator convex function is of operator P-class, but the
converse is not true in general. We present some Jensen type operator inequalities
involving P-class functions and some Hermite-Hadamard inequalities for operator
P-class functions.
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1 Introduction and preliminaries

Let B(#) denote the C*-algebra of all bounded linear operators on a complex Hilbert
space #H with its identity denoted by I. When dimH = #n, we identify B(#) with the ma-
trix algebra M, of all # x # matrices with entries in the complex field C. We denote by
o (J) the set of all self-adjoint operators on H whose spectra are contained in an interval J.
An operator A € *B(H) is called positive (positive semidefinite for a matrix) if (Ax,x) >0
for all x € H and in such a case we write A > 0. For self-adjoint operators A, B € B(H), we
write B> A if B— A > 0. The Gelfand map f — f(A) is an isometrical *-isomorphism be-
tween the C*-algebra C(o (A)) of a complex-valued continuous functions on the spectrum
o (A) of aself-adjoint operator A and the C*-algebra generated by I and A. If f, g € C(0 (A)),
then f(¢) > g(¢) (¢ € 0(A)) implies that f(A) > g(A). A real-valued continuous function f
on an interval J is called operator increasing (operator decreasing, resp.) if A < B implies
f(A) <f(B) (f(B) <f(A), resp.) for all A, B € o (J). We recall that a real-valued continuous
function f defined on an interval ] is operator convexif f (AA + (1-1)B) < Af(A)+ (1-1)f(B)
forallA,Beo(J)andall A € [0,1].

A function f : ] — R is said to be of P-class on J or is a P-class function on J if

O+ @ =2)y) <f@) +£0), 1)

where x,y € J and A € [0,1]; see [1]. Many properties of P-class functions can be found in
[1-4]. Note that the set of all P-class functions contains all convex functions and also all
nonnegative monotone functions. Every non-zero P-class function is nonnegative valued.
In fact, choose A =1 and fix xy € /. It follows from (1) that

fxo) < f(xo) +f (),

where y € J. Thus 0 < f(y) forally € J.
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For a P-class function f on an interval [, b],

a+b 1
f( 5 )52/(;f(ta+(l—t)b)dt§2(f(a)+f(b)),

which is known as the Hermite-Hadamard inequality for the P-class continuous functions;
see [3].

In this paper, we introduce and investigate the notion of an operator P-class function
and give several examples. We show that if f is a P-class function on (0, 00) such that
lim;_,  f(£) = 0, then it is operator decreasing. We also prove that if f is an operator P-
class function on an interval J, then

f(C*AC) <2C*f(A)C,

where A € o(J) and C € B(H) is an isometry. In addition, we present a Hermite-Hadamard
inequality for operator P-class functions.

2 Operator P-class functions
In this section, we investigate operator P-class functions and study some relations between
the operator P-class functions and the operator monotone functions.

We start our work with the following definition.

Definition 1 Let f be a real-valued continuous function defined on an interval /. We say
that f is of operator P-class on J if

f(rA+@Q-21)B) <f(A) +f(B)
forall A,B e o(J)andall A € [0,1].
Clearly every nonnegative operator convex function is of operator P-class.

Example 1 Let f(¢) =t (0 < r < 1) be defined on (1, 00). It follows from the operator
concavity of £ (0 < r <1) [5] and the arithmetic-harmonic mean inequality that
(AM+1-1)B) < (24" + 1~ )L)B’)_1 (by the concavity of ¢)
<AAT"+(1-A)B™" (by the arithmetic-harmonic mean inequality)

<A7 +B7,
where A,B € 6((1,00)) and A € [0,1]. Thus f is an operator P-class function on (1, 00).

In addition, every operator P-class f on an interval J is of operator Q-class in the sense
that
fA)  f(B)

~

forall A,Be€o(J) and A € (0,1); see [6]. In the next example, we show the converse is not
true, in general.
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Example 2 The function f(t) = 4 — t> defined on [-+/3, /3] is of operator Q-class; see [7,
3 _3
Example 2.1]. We put A =1, A= (2 })and B= ("7 ). Then f(G.A + (1~ 1)B) = (3 9) &
2 -2
14
T

fA)+fB) = ( o 12 ). Hence f is not of operator P-class.
T

Example 3 Let @ > 0 and f be a continuous function on the interval [, 2¢¢] into itself. It
follows from

f(rA+Q-1)B) <20 <f(A)+f(B) (A,Beo(la,2a]),1€[0,1])
that f is of operator P-class on [«, 2¢].

Example 4 Let g be a nonnegative continuous function on an interval [4,b] and « =
SUP,. e 4, b), e,y lg(t) — g(x) — g(y)|. We put f(¢) = g(t) + «. Then

S(rA+1-21)B) =g(AA+(1-1)B) +«

< (¢(A) + )+ (¢(B) +a) =f(A) +£(B),
where A, B € o([a, b]) and X € [0,1]. Hence f is an operator P-class function.

Next, we explore some relations between operator P-class functions and operator mono-

tone functions. In fact, we have the following.

Theorem 1 If f is an operator P-class function on the interval (0,00) such that
lim_, o f(¢) = 0, then f is operator decreasing.

Proof Let 0 < A < B. Fix ¢ >0. We put C =B - A + ¢. Let 8 > 0. It follows from
lim;_, oo f (t) = O that there exists M > 0 such that f(¢t) < 0 for all t > M. We may assume that
the spectrum of the strictly positive operator C is contained in [«, 8] for some 0 < o < 8. It
follows from limy_, - ﬁ = oo that there exists § > 0 such that ﬁ > % forallA € 1-6,1).
Hence a(ﬁC) C [M, 00) for all 1 € (1-4,1). Now, by the functional calculus for the pos-
itive operator ﬁC, we havef(ﬁC) <6 forall A € (1-46,1). Thus (f(ﬁC)x,x) < 0|«
forallA € (1-4,1) andx € H. Since A(B+¢&)=2A + (1 - A)(ﬁ)c and f is P-class we have

FB+ ) <f(4) +f<(%)c>

forall A € (1-6,1). Hence

(f(A(B + s))x,x) < (f(A)x,x) + <f<% C)x,x> < (f(A)x,x) +0%)?,

where A € (1 -6,1) and x € H. As L — 1~ and then 6 — 0* we obtain (f(B + &)x,x) <
{f(A)x,x) for all x € H. As ¢ — 0%, we conclude that f(B) < f(A). O

3 Jensen operator inequality for operator P-class functions
In this section, we present a Jensen operator inequality for operator P-class functions. We
start with the following result in which we utilized the well-known technique of [8].
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Theorem 2 Let f be an operator P-class function on an interval ], A € o (J), and C € B(H)
be an isometry. Then

f(C*AC) <2C*f(A)C. )

Proof Let X = (‘gg) € B(H @& H) for some B € o(]) and let U = (0 C*) and V =

(g Ef ), where D = /13y — CC*. Now we can easily conclude from the two facts C*D =

V13 = CC*C = 0 and DC = Cy/1y4 — C*C = 0 that U and V are unitary operators in
B(H @ H). Further,

N C*AC C*AD
uXxu-=
DAC DAD + CBC*

and

A ~C*A
voxy - [ €AC C*AD
~-DAC DAD + CBC*

Using the operator P-class property of f we have

(F(C*AC) 0 C*AC 0
0  f(DAD + CBC*) DAD + CBC*

uxXu + V*XV)

f

[A

FurExu) +f(V*xv)

) *f(A 0 ) ‘

Df(A)D + Cf(B)C*
Therefore
f(C*AC) =2C*f(A)C. O
Applying Theorem 2 we have some inequalities including the subadditivity.

Corollary1 Letf be operator P-class on an interval ], A; € 0 (J) (1 < j < n),and C; € B(H)
(1 <j<mn), where 27:1 CrCj=1. Then

f (Z C}‘A@) <2) CfA)C
j=1 j=1

Proof Let

A G

A, . |G
eBHe -adH), C=| |eBH  -oH).

)
1l
LN
1l
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It follows from C*C =1 and (2) that

f(Z C;"A;q> =f(C*AC) <2C*f(A)C =2} Cif(4)C;.

J=1

O

Jj=1

Corollary 2 Let f be operator P-class on [0,00) such that f(0) = 0, A € o([0,00)), and
C € B(H) be a contraction. Then

f(C*AC) <2C*f(A)C.

Proof For every contraction C € ‘B(H), we put D = /1y — C*C. It follows from C*C +
D*D =14 and (2) that

f(C*AC) =f(C*AC + D*0D) < 2f (C*AC) + 2f (D*0D) = 2C*f(A)C. 0

Corollary 3 Let f be operator P-class on [0,00) such that f(0) = 0 and A,B € o((0,00))
such that A < B. Then

ATf(A) <2B7Yf(B).

Proof Let A,B € 5((0,00)) such that 0 < A < B. We put C = B'Y24Y2, Then CC* =
B12AB12 <14, so C is a contraction. It follows from (2) that

f(A) =f(C*BC) <2C*f(B)C = 2AV*B™"*f(B)B12 A",
Therefore
A7'f(A) <2B7f(B). O

In the following theorem, we obtain the Choi-Davis-Jensen type inequality for operator
P-class functions.

Theorem 3 Let & be a unital positive linear map on B(H), A € o(J) and f be operator
P-class on an interval . Then

F(®A) <20(f(A4)). 3)

Proof LetA € o(J). We put W the restriction of ® to the C*-algebra C*(A, I) generated by /
and A. Then VW is a unital completely positive map on C*(4,I). The celebrated Stinespring
dilation theorem [9, Theorem 1] states that there exist an isometry V : H — H and a
unital x-homomorphism 7 : C*(A4,I) — *B(#H) such that W(A) = V*7(A)V. Hence

f(@A) =f(¥(A) =f(V*a(A)V) <2V*f(7(A)V (by(2)
=2V*r(f(A))V =2 (f(A)) =2d(f(A)). O

We will show that the constant 2 is the best possible such one in the following example.
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Example 5 Let f(t) =2 — > for £ € [-1,1]. Then 1 < f(¢) <2 and
F(RA+(1-2)B)=2—(2A+(1-1)B)> <2<2-A>+2-B>=f(A) +f(B),

where A, B € o([-1,1]). Hence f is of operator P-class on [-1,1]. Now, consider that the
unital positive map ¢ : M, — M, is defined by ®(A) = trA A7 Then for the Hermitian
matrix A = ( o 1) we have ®(A) = 0, f(P(A)) =2, f(A) = I and ®(f(A)) = I. Therefore
f(®(A)) =2P(f(A)). This shows that the coefficient 2 in (2) and (3) is the best.

Example 6 Consider (the nonnegative increasing function and so) P-class function f(t) =
J/t where ¢t € (0,00). Let the unital positive map ¥ : M(C) — C be defined by W(A) =
a with A = (a;)1<;j<> and let A = ( ) Then W(f(A)) = 1 and f(¥(A4)) = +/8. Hence
S(¥(A)) £ 2W(f(A)). It follows from (3) that f is not of operator P-class.

We present a Hermite-Hadamard inequality for operator P-class functions in the next
theorem.

Theorem 4 Let ® be a unital positive linear map on *B(H) and f be operator P-class on J.
Then

f(d)(A) + ®(B)

1
5 ) < 2/0 F(A@(A) + 1 - 1) P(B)) di < 4(D(f(A)) + D(f(B))),

where A,B € o (J) and A € [0,1].

Proof Let A,Beo(J)and A € [0,1]. Then

®(A) + D(B) AD(A) + (1= A)D(B) + (1 — 1) D(A) + LD (B)
4 ( 2 )zf ( 2 )

<f(A@(A) + (1 - 1)P(B)) +f((1 - 1) P(A) + 1D (B))
=2(f(2(4)) +£(2(B))). (4)

Integrating both sides of (4) over [0,1] we obtain

D(A) + (B
f((); (B)

) < f 1f(Mb(A) +(1-2)®(B)) dA
0
1
+/ f(A=2)®(A) + 1D(B)) di
0

1
= 2/ FO®A) + (1-21)D(B)) dr
0
<2(f(®A) +£(2(B)))
<4(@(f(4) + ®(f(B))) (by (3)). O

4 Some inequalities for P-class functions involving continuous operator fields
Let A be a C*-algebra of operators acting on a Hilbert space and let T be a locally compact
Hausdorff space. A field (A;);cr of operators in A is called a continuous field of operators
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if the mapping ¢ — A; is norm continuous on 7. If u(¢) is a Radon measure on 7 and the
function ¢ — ||A;|| is integrable, one can form the Bochner integral [. A, du(t), which is
the unique element in .4 such that

w( /T Atdmt)) - /T (A du(t)

for every linear functional ¢ in the norm dual A* of A.

Let C(T,.A) denote the set of bounded continuous functions on T with values in A. It
is easy to see that the set C(T, .A) is a C*-algebra under the pointwise operations and the
norm [[(A¢)eerll = sup,cr lAcll; ¢f- [10].

Assume that there is a field (®;).c7 of positive linear mappings ®; : A — 5 from A to
another C*-algebra B. We say that such a field is continuous if the mapping ¢ > ®,(A)
is continuous for every A € A. If the C*-algebras are unital and the field ¢ > ®.(J) is
integrable with integral I/, we say that (®;).c7 is unital; see [10].

Theorem 5 Letf :] —> R be an operator P-class function defined on an interval ], and let
A and B be unital C*-algebras. If (Oy)ser is a unital field of positive linear mappings ®, :
A — Bdefined on a locally compact Hausdor[fspace T with a bounded Radon measure 1,
then

f( /T @(At)du(z)) <2 /T ®4(F(A0) dial)

holds for every bounded continuous field (A;)icr of self-adjoint elements in A with spectra
contained in J.

Proof We consider the unital positive linear map V¥ : C(T,.A) — B defined by
W((Aer) = [; Pi(A) dpu(t). Let A = (A)er € C(T, A). 1t follows from o (A) C J and (3)
that

F(¥((Ader)) =f(¥(A)) <29(f(A)) = 29 (f((Ao)ier)) = 29 ((f(A0) o p)- O
In the discrete case, T = {1,...,n} in Theorem 5, we get the following result.

Corollary 4 Let f : ] — R be an operator P-class function defined on an interval ], let
Ajeo(]) 1 <j<n)and ®; (1 <j<n) be unital positive linear maps on B(H). Then

f (Z ‘D/(A;‘)> <2) ¥(f(4).
j=1 J=1

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
The authors contributed equally to the manuscript and read and approved the final manuscript.

Author details

' Department of Mathematics, University of Sistan and Baluchestan, PO. Box 98135-674, Zahedan, Iran. ?Department of
Mathematics, Faculty of Sciences, Lebanese University, Hadath, Beirut, Lebanon. *Department of Pure Mathematics,
Center of Excellence in Analysis on Algebraic Structures (CEAA), Ferdowsi University, Mashhad, Iran.


http://www.journalofinequalitiesandapplications.com/content/2014/1/451

Bakherad et al. Journal of Inequalities and Applications 2014, 2014:451 Page 8 of 8
http://www journalofinequalitiesandapplications.com/content/2014/1/451

Acknowledgements
The second and the third authors are supported by the Lebanese University grants program for the Discrete Mathematics
and Algebra group.

Received: 27 May 2014 Accepted: 23 October 2014 Published: 06 Nov 2014

References
1. Dragomir, SS, Pecari¢, J, Persson, LE: Some inequalities of Hadamard type. Soochow J. Math. 21(3), 335-341 (1995)
2. Dragomir, SS, Pearce, CEM: Quasi-convex functions and Hadamard's inequality. Bull. Aust. Math. Soc. 57(3), 377-385
(1998)
3. Pearce, CEM: P-Functions, quasi-convex functions, and Hadamard-type inequalities. J. Math. Anal. Appl. 240, 92-104
(1999)
. Sarikaya, MZ, Set, E, Ozdemir, ME: On some new inequalities of Hadamard type involving h-convex functions. Acta
Math. Univ. Comen. 2, 265-272 (2010)
. Pecari¢, JE, Furuta, T, Mici¢ Hot, J, Seo, Y: Mond Pecari¢ Method in Operator Inequalities. ELEMENT, Zagreb (2005)
. Fujii, JI, Kian, M, Moslehian, MS: Operator Q-class functions. Sci. Math. Jpn. 73(1), 75-80 (2010)
. Moslehian, MS, Kian, M: Jensen type inequalities for Q-class functions. Bull. Aust. Math. Soc. 85(1), 128-142 (2012)
. Hansen, F, Pedersen, GK: Jensen's inequality for operators and Lowner’s theorem. Math. Ann. 258(3), 229-241 (1982)
. Stinespring, WF: Positive functions on C*-algebras. Proc. Am. Math. Soc. 6,211-216 (1955)
Hansen, F, Peri¢, |, Pecari¢, J: Jensen's operator inequality and its converses. Math. Scand. 100(1), 61-73 (2007)

I~

O WV NO W,

10.1186/1029-242X-2014-451
Cite this article as: Bakherad et al.: Operator P-class functions. Journal of Inequalities and Applications 2014, 2014:451

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



http://www.journalofinequalitiesandapplications.com/content/2014/1/451

	Operator P-class functions
	Abstract
	MSC
	Keywords

	Introduction and preliminaries
	Operator P-class functions
	Jensen operator inequality for operator P-class functions
	Some inequalities for P-class functions involving continuous operator ﬁelds
	Competing interests
	Authors' contributions
	Author details
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /LeaveColorUnchanged
  /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 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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


