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A CLASS OF LINEAR POSITIVE OPERATORS
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ABSTRACT. In this paper, we introduce a class of linear positive operators
based on g-integers. For these operators we give some convergence properties in
weighted spaces of continuous functions and present an application to differential
equation related to g-derivatives. Furthermore, we give a Stancu-type remainder.
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1. Introduction

The classical Meyer-Knig and Zeller (MKZ) [18] operators are defined by

Mn(f,x) = (1—x)n+1if<n+lz+1> (n—]:k>xk, T € [0,1), n € N.
k=0

In order to give the monotonicity properties, Cheney and Sharma [7] introduced
a slight modification of these operators as follows:

M;(f,x) = (1 _x)n+1if<nf—k> (n—]:k>xk, S [0,1), n € N.
k=0

There are many works about these operators (see, for instance [1, 3, 6, 7, 8, 10,
16, 18]).

The study of approximation theory based on g-integers was firstly started by
Phillips in [19]. The author proposed a generalization of Bernstein polynomials
called g-Bernstein polynomials. After that many researchers studied in this area.

2010 Mathematics Subject Classification: Primary 41A25, 41A36.
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Trif [21], introduced MKZ operators based on g-integers and studied the ap-
proximation and monotonicity properties of such operators. Since it was impossi-
ble to give an explicit expression for the second moment of these operators, in [9]
Dogru and Duman presented another kind MKZ operators based on g-integers
and investigated their statistical approximation properties. Later, Heping [14]
gave an explicit formula for the second moment of the ¢-MKZ operators, defined
by Trif, in terms of g-hypergeometric series and discussed further approximat-
ing properties of these operators. Recently, in [2] Ozarslan and Duman have
constructed a new generalization of MKZ operators based on g-integers and
obtained a Korovkin type approximation theorem for them.

Before introducing the operators we recall some properties of the g-calculus.
For any fixed real number ¢ > 0 and nonnegative integer r, the g-integer [r],
and the g-factorial [r],! are defined by

and

respectively. Also

n—1
(.9), = [T -a'2)
s=0
and ¢-binomial coefficients are defined by (see [13, p. 3, p. 6])
|
m - !Mq‘ oo nzrz0.
"lq [rlg![n — rlq!

Throughout this work we shall assume that g € (0, 1).
Rempulska and Skorupka in [20] defined the following operators

wirnen- (-0 EAE ) o

where x € [0, bn), n € N, and introducing a generalization of these operators for
differentiable functions in polynomial weighted spaces proved some convergence
properties of that operators. In (1.1) b, is a sequence of real numbers having
the properties
1<b, <bpyr, lim b, =00, lim bn =0. (1.2)
n—oo

n—,oo N
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In this study, we present the g-generalization of the linear positive operators
given by (1.1) as follows:

ot B NS | NGO F

k=
- x
where z € [0,b,), n €N, P, 4(z) = H (1 — qsb ) and b,, is an increasing and
s=0 n
unbounded sequence of positive numbers such that

lim b,, = co. (1.4)

n—oo
It is clear that for x € [0, bn) and q € (0, 1) these operators are linear and posi-
tive. Note that by the condition (1.4), the interval [0,b,) which is the domain
of the operators L, , expands infinity when n — oco. In this case, by means
of the maximum norm we do not study the approximation properties of these
operators. So we will give some convergence properties of the operators L, 4
in weighted spaces of continuous functions on positive semi-axis with weighted
norm.

2. Convergence properties

In order to give some convergence properties of the operators L, , we state
the following lemma.

LEMMA 1. The operators Ly, 4 defined by (1.3) verify

Lng(Liz)=1
Lng(tiz) ==
bn
22 < Ly (1% 7) < q2® + ],

forall x € [0, bn).

Proof. By means of the following equation (see [4, p. 490])

1 _i[N+:_l] o 2.1)

@9y =
it is easy to verify that L, 4(1;¢,2) = 1 and L, 4(t;z) = .
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A direct computation yields that

5 Ky ot k—1 2 \"
na52) = Poa(s) 3 [n{j k]qbn{n}q%_ﬁq(%) 22

Since [k]q = qlk — 1]4 + 1 for k > 0, we get

s v s 21 [ntk—=1 2\
balti) =) X Ly o)

k=2

S N A
+bnl‘an( )k [n+ kg [n]g![k — 1], !<b )

,_n

- (2.3)
) m+k+1, [n+k
] Zn+k+2 [k
=0 q
> n+k
+ b Py, o (x
ol )k:o [n+k+ { k ] ( )
By using the inequalities
n+k+1g <[n+k+2, [nlg <[n+k+1]
from (2.3) one has
bn
Lng(t%;2) < qz®+ x. (2.4)
[nlq
In a similar way that of (2.4) by using the facts that
+h42), -1
n+k+1)g <[n+k+2, {n-i-k"'”q:[n q .
and taking into consideration bx € [0, 1) it can be proved that
2® < L 4(t;2). (2.5)
Hence, combining (2.4) with (2.5) we arrive at the desired result. O

LEMMA 2. The operators Ly, 4 defined by (1.3) verify
Lug, ((t—2)"2) < (¢5 — 4¢3 + 6g, — 3)2

[0+ 2+ Bla)al — 401+ Bl 6]

[n}qn,
[0+ R+ B0 = 4] 1 a4 s

for all x € [O, bn).
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Since the proof is similar the proof of Lemma 1, we can omit it.
For a fixed value of ¢ with 0 < ¢ < 1 we have lim [n], = 11q. So, to
n—oo
guarantee convergence properties of the operators L,, 4, we will replace ¢ by a

sequence ¢,, such that lim ¢, = 1.
n—oo

Now we give approximation properties of the operators L, 4, in weighted
spaces of continuous functions with the help of weighted Korovkin type theorem
given by Gadjiev in [11, 12]. For this purpose, let us recall the notations and
results of [11, 12].

B, [0, oo): The space of all functions satisfying the condition

[f(z)| < Myp(z)
where = € [0, oo), My is a positive constant depending only on f and p(x) =
1+ 22,
c, [0, oo): The space of all continuous functions in the space B, [0, oo).
C? [O, oo): The subspace of all functions f € C, [O, oo) for which

P
lim ’f@)‘

e plr) © %

The space B, [0, oo) is a linear normed space with the following norm:

I, = s MO

z€[0,00) P x)
THEOREM A. ([11, 12]) Let A,, be a sequence of positive linear operators acting

from C, [0, oo) to B, [0, oo) satisfying the conditions

lim HAn(t”;x)—x”szo, vr=0,1,2.

n—oo

Then for any function f € Cg [O, oo),
lim || A, (f;2) — f(z)||, =0

n—00 P
where p(z) = 14 x2.
We observe that a sequence of positive linear operators A,, acts from C, [0, oo)
to B, [0, oo) if and only if
[An(ps )], < M,
where p defined as in Theorem A and M, is a positive constant. This fact is a

simple corollary of the necessary and sufficient condition that A, (p;x) < Mp(x)
given in [11, 12].
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LEMMA 3. Let q, be a sequence such that lim ¢, = 1 for 0 < q, < 1. If
n—oo

lim . %~
n—oo Man

from C, [O, oo) to B, [0, oo) where p(r) = 1+ x2.

=0, then for all n the sequence of positive linear operators Ly, 4, acts

Proof. By Lemma 1, we get

Ly, (p; )
Sup 1 + x2
z€[0,by,)

n

1] qn .

= 0 there is a positive constant M such that

<1+4gn+

Since, lim ¢, =1 and lim %
n—oo n—o0 (nlan
by,

qn + < M for each n. Thus we have

s Ln.q, (p;2)

<14+ M
vel0p,) L7

which completes the proof. O

We observe that for example, for ¢, = nil and b, = y/n the conditions of
Lemma 3 are satisfied.
THEOREM 1. Let q, be a sequence such that lim ¢, = 1 for 0 < ¢, < 1. If
n—oo
lim % =0, then for each f € Cg [O,oo),

n—oo ["]Qu

=0.
n—oo xE[O,b,,,) 1 + IL'2

Proof. We have seen that L, acts from C,[0,00) to B,[0,00) for all n.
Therefore, to complete the proof applying Theorem A to the operators

i [ ) 20
o (@), if 7> b,

it is sufficient to verify that the conditions

L tV;x
lim sup | n’q"( 2 =0, v=20,1,2,
n=090 1c(0,b,,) 1+
are valid. From Lemma 1, we immediately see that this condition is satisfied for
v =0,1. Again by Lemma 1, one gets
’Ln’qn (tQ; 1:) — :z:2’ bn

sup <1-—gqn+ .
2€[0,b,) 1422 " g,
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Since lim ¢, =1 and lim b}" = 0, this implies that

n—0o0 n—oo

2.\ _ .2
lim sup |Ln’q"(t ,:1:) v | =0.

n—00 2E€[0,bn) 1 + x2

Thus the proof is completed. [

Now recall the definition of the weighted modulus of continuity Q( I 5) which
given in [15]. Let f € C’g [O, 00). The weighted modulus of continuity of f is
defined by

afe) = sp  ETH = S@)]

: 2.6
h1<s, ze[0bn) (14 h%)(1+ 22?) (2.6)

In [15], it is proved that
lim Q(f;0) =0
and
(1) — F(2)] <201+ 8)Q(f:0) (1 + 2) <1+ i )(1+(t—x)2) (2.7)
for each f € C9[0,00) and § > 0.
THEOREM 2. Let q, be a sequence such that nli—>rrolo gn =1 for 0 < q, < 1. If

lim % =0, then for each f € Cg [0, oo) the inequality

n—o0o [n]lln
Vi) -

z€[0,by,) 1+ 22

7(@)] < 2w(f;6n.q. ),

where w(f 6) is the usual modulus of continuity of the function f on the semi-

axis [O oo (md On,qn \/1 —qn + [n , 18 valid for sufficiently large n.

Proof. By the linearity and monotonicity of the operators L, 4, we have
Lo, (F32) = £(@)] < L, (|£() = F(@)s). (2.8)

On the other hand, by using the well known property of the modulus of continuity

w(f;9)
£0) - s)| < (1457 Jatrso

for every 6 > 0 and applying the Cauchy—Schwarz inequality, from (2.8) it follows
that

L g, (£:7) — £(2)] < w(f:9) ( \/an (t - :1;2;:l;)>. (2.9)
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By means of Lemma 1 we have

Ly.q., ((t — :1:)2; x) = [Ln’qn (tQ; 1:) — .’172} — 2z [Ln,qn (t; x) — x}
= ’Ln’qn (tQ; 1:) — :z:2’

b
<(l—gqn 2+ oz
ma)ed gy,
which yields
an ((t—x)Q;x) bn
sup o <1-—gqn,+ .
selob,)  (L+?)? [n]q.

Thus if we choose § = §,, 4, from (2.9) we find the desired result. d

THEOREM 3. Let q, be a sequence such that lim ¢, = 1 for 0 < q, < 1. If
n—oo
lim % =0, then for each f € Cg [0, oo) the inequality

n—o0 (]gy
oy Ve 732) 1)

< MQ(f; K\
2€[0,by) (1+ x2)3 = (f ,qn,)

is valid for sufficiently large n. Here M is a positive constant independent of n,
Q(f; 5) is the weighted modulus of continuity defined by (2.6) and

K,q, = max {Qf’; — 4¢3 + 6, — 3,

[+ Pl + 8l )ak — 400+ Rl )+ 6]

[(1 + 2], + [2]27,,)‘1" - 4} [73]7; ’ [7;7; }

Proof. By the linearity and monotonicity of the operators L, 4, from (2.7) one
gets

| Lnq. (fi2) = f(2)]
<2(146%)Q(f;0) (1 + 2?) L, ((1 + g _5 x') (1+(t— x)Q);x).
For all x € [0, bn) and t € [0, oo) using the inequality (see [15, p. 361])

<1+ |t—5$|>(1+(t—x)2) < 2(1+52)<1+ (t ;435)4)

we have

Lo (fi2) = F(2)] < 162(F56) (1 + 22) [1 L (- )" x)]. (2.10)
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From Lemma 2 and (2.10) it follows that

1

|Ln’q"(f;:c) —f(:z:)| < 16Q(f;5)(1+:v2) 1+ 64Kn’q”(:1;4+x3+x2+x) )

Choosing 6 = Ki\; then we have
| L, (f32) = f(2)] < 16Q(f; Ki,\;n) (14+2*)(2*+2° + 2> + 2+ 1)
which gives the desired result. O

Remark 1. In Theorem 2, we obtained the rate of convergence of the operators
L,, 4, in the space C, [0, oo) by means of the usual modulus of continuity and in
Theorem 3, we presented the rate of convergence for the operators L, 4, in the
space C)3 [0, oo) with the help of the weighted modulus of continuity.

3. Application to differential equations

Finally, we shall give a functional differential equation related the g-derivatives
for the operators L, 4 defined by (1.3). In [3, 8, 10, 17, 22| there exist equations
without g-integers similar to the one in Theorem 4.

We now introduce the g-derivative.
For 0 < ¢ < 1 the g-derivative Dy f(z) of f denoted by

J@ = Jtaw) g Do) = tim Dy f(a).

Dqf() = 1—q)x 2—0

THEOREM 4. Let g,(t) = bnqj;,,,t for 0 < g <1 and also let f € C’S [0, oo) and

T € [O, bn). Then the operators Ly, , defined by (1.3) satisfies the functional
differential equation

g x(l—f)Dan’q(f;x)

for each n.
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Proof. From the definition of the ¢-derivative, one gets

;z:<1 — bi)Dan,q(f;x)

Ln,q (f7 ZU) - Ln,q (f» qx)
1—gq

n

q
[n]q

n
T
1 _ 1 _ q€+1
(1= ) TI(
we can write

qu<1 - :;)Dan’q(f;x)
“ _q;[n}q (1 - bg;)L""J(f;x)

~ 1, ()P §:f<n+k ){nzﬂq¢<i)é

By the definition of g-integers, it is easily seen that

¢" = (qg— D[kl +1

So, substitution of this into (3.1) gives
x
1-— D,L, ;
[n]qx< bn) ! ’Q(f CC)

‘ufgwl@‘£>‘0‘“H;ﬂL““”)
(e ) S o) o [ ()

1
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_ qn[[;’L]:l;j]qun’q (f7 ZU) + (1 _ qn+1;;>Pn,q (.7})

" if (i) T {n_f:k] (bx)k

() =

the proof is completed. O

Since

4. A Stancu-type remainder of L, ,

In this section, we give Stancu-type remainder for the operators L,, ; by means
of the divided differences.

Let zg,z1,...,x, be distinct points in the domain of f. Then the divided
differences of a function f is given by

flzo 21, ... 0] :Z . f(zr)
r=0 H(l’r—x])

j#r

where r remains fixed and j takes all values from 0 to n, except r (see [5]).

THEOREM 5. If x € [O,bn) \ {[J_]ﬁlé} by, 1 k= 0,1,2,...} then the following

formula is valid

. _ - [k]q [k_'—”q
Lol i) =f@) = buPra@) 32 1 Ly [’[n+k]qbn7[n+k+1}qbn}

: [”“Z”L(Zi)k~

Proof. By the linearity of the operators L,, 4, we can write

Log(fiz) = f(z) = =Py g(2) i{f(x) _f<[n[f-]2]qbn>} [nZkL (;;)k

k=0

10~ () = (7 )1

Since,
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and

e [

from (4.1) it follows that

Lwﬁmﬂ;f@) k
=) 3o, e [ G)

Sl 1 (1)

k=0
N [k + 11, [k]q ntk] (o)
whua@) Sl ] - e T, )
(4.2)
By substituting
[k + 1] (k]
SRS SRR
_ [£] [k +1] [k +1] [£]
_fk”m+2h%”m+k+ib%}<m+k+ah_Tn+2b>m
into (4.2) and by using the equalities
[k +1]q _ [klq _ qk[n]q
m+k+1], +kly, n+Egn+k+1]
and
[n+k} q"n], - {n—l—k— 1] q~
ko], ln+kgn+k+1, | k| [n+k+1,
we arrive at the desired result. O

We recall that a function f is convex on I C R if and only if its divided
differences is nonnegative. So we now state the following remark.

Remark 2. If f is convex on [O, bn), then L, 4 (f,x) — f(x) >0 for all n € N,
we [0,0)\{ W bo: k=0,1,2,. }and0<q<1.
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Remark 3. When ¢ = 1 all of the results of this paper is valid for the operators

M,

(12]

[13]
[14]
[15]
[16]
[17]
[18]
[19]

20]

( I, bn; :l;) defined by Rempulska and Skorupka [20].

REFERENCES

ABEL, U.: The moments for the Meyer-Kénig and Zeller operators, J. Approx. Theory
82 (1995), 352-365.

OZARSLAN7 M. A.—DUMAN, O.: Approxzimation theorems by Meyer-Kénig and Zeller
type operators, Chaos Solitons Fractals 41 (2009), 451-456.

ALKEMADE, J. A. H.: The second moment for the Meyer-Konig and Zeller operators,
J. Approx. Theory 40 (1984), 261-273.

ANDREWS, G. E.—ASKEY, R.—ROY, R.: Special Functions, Cambridge University
Press, Cambridge, 1999.

ARAL, A.—GUPTA, V.. The g-derivative and applications to g-Szasz-Mirakyan
operators, Calcolo 43 (2006), 151-170.

BECKER, M.—NESSEL, R. J.: A global approzimation theorem for Meyer-Kénig and
Zeller operators, Math. Z. 160 (1978), 195-206.

CHENEY, E. W—SHARMA, A.: Bernstein power series, Canad. J. Math. 16 (1964),
241-253.

DOGRU, O.—()ZARSLAN, M. A—TASDELEN, F.: On positive operators involving a
certain class of generating functions, Studia Sci. Math. Hungar. 41 (2004), 415-429.
DOGRU, O.—DUMAN, O.: Statistical approzimation of Meyer-Kénig and Zeller oper-
ators based on g-integers, Publ. Math. Debrecen 68 (2006), 199-214.

DOGRU, O.: Approximation properties of a generalization of positive linear operators,
J. Math. Anal. Appl. 342 (2008), 161-170.

GADJIEV, A. D.: On P. P. Korovkin type theorems, Mat. Zametki 20 (1976), 781-786
(Russian) [Math. Notes 20 (1976), 995-998 (English)].

GADJIEV, A. D.: The convergence problem for a sequence of positive linear operators
on unbounded sets and theorems analogous to that of P. P. Korovkin, Soviet Math. Dokl.
15 (1974), 1433-1436.

GASPER, G—RAHMAN, M.: Basic hypergometric series, Cambridge University Press,
Cambridge, 1990.

HEPING, W.: Properties of convergence for the q-Meyer-Kénig and Zeller operators,
J. Math. Anal. Appl. 335 (2007), 1360-1373.

iSPiR, N.: On modified Baskakov operators on weighted spaces, Turkish J. Math. 25
(2001), 355-365.

KHAN, M. K.: On the rate of convergence of Bernstein power series for functions of
bounded variation, J. Approx. Theory 57 (1989), 90-103.

MAY, C. P.: Saturation and inverse theorems for combinations of a class of exponential-
type operators, Canad. J. Math. 28 (1976), 1224-1250.

MEYER—KONIG, W.—ZELLER, K.: Bernsteinsche potenzreihen, Studia Math. 19
(1960), 89-94.

PHILLIPS, G. M.: Bernstein polynomials based on the g-integers, Ann. Numer. Math. 4
(1997), 511-518.

REMPULSKA, L.—SKORUPKA, M: Approzimation by generalized MKZ-operators in
polynomial weighted spaces, Anal. Theory Appl. 23 (2007), 64-75.

75

Unauthenticated
Download Date | 2/3/17 10:52 AM



AYSEGUL ERENCIN — H. GUL iINCE — ALi OLGUN

[21] TRIF, T.: Meyer-Konig and Zeller operators based on the g-integers, Rev. Anal. Numér.

Théor. Approx. 29 (2000), 221-229.

[22] VOLKOV, YU. I.: Certain linear positive operators, Mat. Zametki 23 (1978), 363—368.

Received 1. 7. 2009
Accepted 25. 2. 2010

76

* Abant Izzet Baysal University

Faculty of Arts and Sciences
Department of Mathematics
14280, Bolu

TURKEY

E-mail: erencina@hotmail.com

** Gazi University

Faculty of Arts and Sciences
Department of Mathematics
06500, Teknikokullar Ankara
TURKEY

E-mail: ince@gazi.edu.tr

**¥ Kirikkale University

Faculty of Arts and Sciences
Department of Mathematics
71450, Yahsihan

Kirikkale

TURKEY

E-mail: aolgun@kku.edu.tr

Unauthenticated

Download Date | 2/3/17 10:52 AM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldMT
    /ArialMT
    /Times
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
    /CZE ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [498.898 708.661]
>> setpagedevice




