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Abstract

Purpose: The goal of this research is to investigate the possibility of the objectively existing aeronautical
engineering maintenance optimal periodicity determination in the different from the entirely probabilistic
methods way. In this paper there is a scientifically proven explanation for the mentioned above periodicity
optimization with the help of specially introduced hybrid optional-probabilistic approach functions
distributions. Methods: The described hybrid approach proposes to combine the probabilistic method,
applied up to effectiveness functions determination, with following compilation a variational-optional
functional, as well as consider functioning of an aeronautical engineering system, with possible degrading
failures and restorations from the damaged into upstate, on the multi-optional basis. Results: It allows
obtaining the wanted optimal periodicities sidestepping the related states probabilities determination and
their further extremization. The optional objective effectiveness functions in such a case are the roots of the
characteristic equation for the corresponding states probabilities Erlang differential equations system,
which relates with the set of the considered operational options. Discussion: The revolutionary points here
are in the methods bringing the described results. The methods are also applicable to the roots for the
Laplace transformations matrix parameter. The preliminary considered case discussed in the previous
paper happened to be a particular case of the presented research which means a step of generalization and
evolution of entropy extremization principles. The conducted computer simulation proves that the roots are
the self-measured special hybrid optional-probabilistic functions.

Keywords: airworthiness; aeronautical engineering; damage intensity; degrading failure; entropy
extremization principle; extremal; failure intensity; hybrid functions distribution; maintenance periodicity;
optimization; option; restoration intensity; variational problem.

1. Introduction approach proposed in the framework of subjective
analysis developed in the previous monograph [4]

Developing the scheduled maintenance timetable for and papers on the matter [8, 11-15].

aircraft airworthiness support one has to take into
consideration a lot of a variety of accompanying

. the
issues.

2. Analysis of latest researches and

It is obvious that optimization of the maintenance
periodicity with respect to economical and safety
affairs is always an actual problem.

Many fields of aviation industry, such as
aeronautical engineering operation, maintenance,
and repair described in books [1-3], function in
conditions considered in monographs [4, 5], papers
[6-8], and works [9, 10].

Problem formulation

It is absolutely not that an easy thing to find the
aeronautical engineering scheduled maintenance
optimal periodicity with the application of the new

publications

In order to keep aircraft worthy to fly, as a response
to the requirements reflected upon in works [1-5],
many different supporting, preventive, and restoring
techniques and measures developed in publications
[6-10] are used. It is significantly important to center
upon optimal scheduled maintenance periodicity for
aeronautical engineering taking into account the
unsolved part of the general problem of the kind of
conceptual ideology of subjective preferences
functions optimal distributions started in monograph

[4].

Copyright © 2017 National Aviation University
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In actual fact, the subjective entropy paradigm,
used in papers [8, 11-15], needs to be further
developed and generalized.

1. Task setting

The task setting for the presented paper is to
obtain the objectively existing optimal aeronautical
engineering maintenance periodicity in the different
from the purely probabilistic, hybrid, way.

2. Main material

There is a system with a degrading failure, suppose.
Methods of the optimal scheduled maintenance
periodicity determination are described in works [1,
11]. It corresponds with the graph illustrated in
Figure 1.
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Fig. 1. Graph of states of a system with a degrading
failure

Here, in Fig. 1, “A” designates the up state of the
system; “D” damage; “F” failure. The
corresponding with the system states transitions
intensities are depicted as A, and A,,

1. Problem setting
Now, let us consider a system with possible
restoration. The related graph is represented in
Figure 2.
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Fig. 2. Graph of states of a system with a degrading
failure and possible restoration

Here, in Fig. 2, more general modelling will be
done with a step implying a possible return of the
system from the damaged state “D” into the normal
state of “A”. This transition is carried out with the
parameter of U, illustrated on the graph, see Fig. 2.

The other (optional, alternativeness) way of the
problem solving implies not the entire probabilistic
but a hybrid, combined with the functions analogous
to subjective preferences, subjective entropy
extremization principle (SEEP), approach, likewise
in works [4, 8, 11-15]. The corresponding intensities

of A, A,, and W, for the considered problem

setting can be represented as certain parameters of
the options (multi-alternativeness).

Therefore, we may use the apparatus of
preferences functions [11, 15].

2. Problem solution

The optimal value of the wanted periodicity can
be obtained with the use of SEEP [4, 8, 11-15].

Supposedly, the optimized entropy functional has
the view of [11]:

3

®, :—jzlh,.m)mh,.(mwzh,.(a V(A s.)

i=1

3
+{Zhi(ﬂ)—1}<1)
=1
where /,(-) — hybrid functions, obtained as partially
based on probabilistic concept and preferences
functions paradigm; F,(-) — effectiveness functions,
related with corresponding options; B — system’s
optimization internal parameter; y — normalizing

function (coefficient).

For the system shown in Fig.2, the
corresponding system of differential equations by
Erlang, for probabilities of states determination, will
have the view of

dp,
dr
dp,
dr
dP,
dr

=—MPy + W, Pp;
=7\'1PA_(7\'2+MI)PD; (2)

=, Pp.

Here, P,, P,, P ~—
corresponding states; ¢ — time.

The characteristic equation for system (2) will be

probabilities  of

-\ —k u, 0
A (L +u)-k 0 |=0, 3
0 A, 0—k

where k& — parameter to be determined for finding
the probabilities of P,, P,, Pr of the system
corresponding states.

But from now on we do not need to determine
the probabilities of P,, P,, P., being used roots
of the determinant (3) as the options corresponding
effectiveness functions F,(-), although.
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In regards to the system’s optimization internal
parameter 3 we accept provisional expression of

B = _t; ’ (4)

where t; — wanted optimal aeronautical engineering
scheduled maintenance periodicity.

Concerning hybrid functions #,() we assume
their relation with the options corresponding
effectiveness functions F,(-).

Then, compiling the functional (1), with all
above mentioned suppositions, we obtain an
expression that needs to be optimized:

3 3
D, = _zhi (x9ki)lnhi (xaki)_t;zzhf (x,k,- )ki

i=1 i=1

+y{ihi(x,ki)—l}(5)

where x — parameter, unknown, uncertain multiplier
in type of the Lagrange one; k&, — roots of the
characteristic equation (3) for the corresponding
Erlang differential equations system (2).

These roots namely are:

—bt+b* —4ac

. k=0, 6
y 3 (6)

ki, =
where b=—(A, +A, +1,), a=-1, c=-AA,
corresponding coefficients of the quadratic equation
obtained on the basis of the characteristic equation
(3) determinant envelopment.
Since k; =0 in the sequence of roots (6) and we

deem
hi(x,k;) = xk,, (7)
therefore
hy =0, (8)

and the problem becomes a two-optional.

Anyway, applying the law of subjective
conservatism introduced in paper [15] we get the
sought after optimal periodicity:

S Ink, —Ink,

9
Pk, =k 2

3. Computer simulation
Now, let us simulate the process, represented
with the graph shown in Fig. 2 and modeled with the

mathematical expressions of (1)-(9), with the help of
the computer calculation on the MathCad platform.

The data are as A =5-107h';
A,=1-107 h''; u, =1-107 h''; £=0...1.5-10° h.
The results of the computer simulation are

illustrated in Figure 3.
In Figure 3 the designations of y1, y0, and y2

follows:

stand for the probabilities of corresponding states
P,, P,, P. of the Erlang differential equations
system (2). The value of the optimal maintenance
periodicity yielded by the equation of (9) is denoted
here as T Opt. It equals approximately 378.311 h

and delivers the maximal value to the probability of
the damaged state “D” (see Figure 2): P, = 0.5949

(see Figure 3).

A, ! T
|
yl
y0
.,
y2
0 0
0 500 1000 1500
O, t 1.5x10°,
T Opt =378.311 .

Fig. 3. Optimal periodicity of scheduled maintenance
found on the basis of the hybrid optional-probabilistic
approach

4. Discussion

The presented herein hybrid problem is a two-
optional because the state of “F” — failure, is not an
option since it has no exit.

The hybridization elements combinations here
are also the probabilistic approach in effectiveness
functions F,(-) of functional (1) building and then

compiling them into the
functional (5).

It is applicable to the roots for the Laplace
transformations matrix parameter as well when
solving system (2).

It cannot be just coincidence or occasional thing
that the roots k; should be appointed the optional

variational-optional

effectiveness functions F,() and the extremal

options hybrid functions #; () are related linearly to
them.
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The previously considered in paper [11] case,
discussed therein before this research, has happened
to be a partial case of the problem described with
formulae (1)-(9). Indeed, denoting the value of
K, =0 in expressions (2) and (3), or immediately in
the sequence of roots (6), we come to the presented
in paper [11] situation (compare also Figures 1 and
2). The roots analogous to the ones of the systems of
(2) and (3), and sequence (6), become as follows:
k,=-\,, ky,=—-\,, and k; =0, which yields

through the equation (9) application the result
obtained earlier in paper [11] and demonstrated for
comparing convenience in Figure 4. In Figure 4 x1
designates the probability of the damaged state “D”;
the maximal value P, = 0.66874 in case described
with the graph shown in Figure 1. The optimal
periodicity value t_, =402.359 h in the case

opt
considered in paper [11] has been found by equation

).

0.72 ! ; h
0.7 ‘ ‘ =
T_Opt tiopt 0.66874
| |
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Fig. 4. Optimal periodicities of scheduled maintenances found on the basis of the hybrid optional-probabilistic approach

3. Conclusions

At the presented problem setting it is discovered an
optional-probabilistic hybrid way of the optimal
value of aeronautical engineering maintenance
periodicity determination. The maximal values of
the considered states probabilities are found
avoiding the probabilities determinations and
without their extremizations.

In further researches it should be taken into
account more possible cases and made the related
generalizations.
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A. B. T'oHuapeHko

l'iOpuaHuii migxin A0 BH3HAYeHHS ONTHUMAJIbHOI TNEPIOIMYHOCTI TeXHIYHOrO O00CJIYroBYBaHHS
aBiamiHOl TeXHIKH

HarnionansHwuii aBianifinuit yaisepcuret, npoct. Kocmonasra Komapoga, 1, Kuie, Ykpaina, 03680

Meta: MeToto 1aHOi poOOTH € JOCHITUTH MOXIHUBICTh BU3HAUCHHS 00’€KTUBHO ICHYIOYOI ONMTHUMATBHOT
TIePIOANIHOCTI TEXHIYHOTO OOCITyTOBYBaHHS aBiaIlifHOT TEXHIKM IHIIUM BiJ TOBHICTIO WMOBIpHICHHX
METOJIB IUISIXOM. Y JaHiil CTaTTi MICTUTHCS HAYKOBO JOBEACHE MOSCHEHHS YIS ONTUMI3allli BUIE3ragaHol
MEPIOAMYHOCTI 32 JIOMOMOTOK PO3MOJUTB CIEI[ialbHO BBEIEHUX TiOpUIHUX (YHKIH OMIIIOHHO-
HWMOBipHiCHOTO TiaXoxy. MeToan gocaimkennsi: OMMCaHMA MiaXi TPOITOHY€E CKOMOIHYBaTH WMOBIPHICHUH
METOJ, 3alydeHHid [0 BH3HAa4YeHHS QYHKLIH e(pEeKTHBHOCTI, 13 MOJAIBIINM CKJIAIaHHSIM BapialliifHo-
OMIIOHHOTO (YHKLIOHATY, a TaKOoX pO3MIsAAaTH (QYHKUIOHYBaHHS CHCTEMH aBiallifHOI TexXHikH, i3
MOJJIMBUMH TMOCTYIIOBHMH BiIMOBAMH Ta BIJHOBJICHHSMH 3 VIIKOJKECHOTO 70 Mpale3JaTHOr0 CTaHy, Ha
OCHOB1 OararoommiitHocTi. Pe3yabTaTm: lle mo3Boiise oTpuMmaTh OakaHi ONTHUMANBHI IMEPiOIUIHOCTI
OMMHAIOYM BU3HAYCHHS WMOBIPHOCTEH BIJMOBIIHUX CTaHIB Ta IXHIO MOJAJBINY eKcTpeMizamiro. OmniioHi
00’exTHBHI (yHKIIIT €PEeKTUBHOCTI y TakOMy pa3i — Ii¢ KOPEeHI XapaKTepPUCTUYHOTO PIBHSHHS CHCTEMHU
mudepeHIlitHuX piBHAHR Epjanra #HMOBIpHOCTEH BIANOBIMHWX CTaHIB, IO BIANOBITA€ MHOXHWHI
eKCIUTyaTalliHUX OIMIIiH, sKa po3rsnacrbes. OoroBopeHHsi: [I0BOPOTHI MyHKTH TYT € Yy METOAAX, IO
JAI0Th OMHUCaHi pe3ynbTaTH. J[aHi METOJAM € TaKoXK 3aCTOCOBYBAaHUMH JI0 KOPCHIB MapamMerpy MaTpHIli
nepetBopers Jlammaca. TlonmepenHbO pO3TISHYTHH BHIANOK, OOrOBOPEHWE y CTaTTi, IO MepeayBaia,
BUSIBUBCSI YAaCTHHHHM BHUIIAJIKOM TIPEJICTABICHOTO MOCTIIKEHHS, 10 O3HAYa€ KPOK B y3araJbHEHHI Ta
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€BOJIONIi EHTPOMIMHNUX eKcTpeMizauiiHuxX NpuHOUMiB. [loBeneHe KOMIT IOTEpHE MOAETIOBAHHS TOBOAMTH,
10 03HAaYeH| KOpEeHi € caMO-BUMIpHUMH CHENialbHUMH TiOPUIHUMH OIIIOHHO-UMOBIPHICHUMH ()yHKITiSIMH.

KuarouoBi cjioBa: aBiamiiiHa TexHika; BapiamiifHa 3amada; eKCTpeMalb; JIbOTHA TNPUIATHICTH; OIIIis;
OIITUMI3allis; IMapaMeTp MOTOKY BiJHOBIICHb, MapameTp IMOTOKY BiJMOB; MapaMeTp IMOTOKY YIIKOJKEHb;
MIEPIOANYHICTh TEXHIYHOTO OOCIYroByBaHHS, IIOCTYIIOBA BiJIMOBAa; MPHHIMUIT e€KCTpeMisamii eHTpOIii;
PO3ITOAUT TIOpUAHUX (DYHKITIMH.

A. B. T'oHuapeHko

I'uOpUIHBIA MOAX0A K ONpenAeIeHUI0 ONTHUMAJIbLHON NMEPHOAUYHOCTH TEXHHYECKOr0 00CYKUBAHUS
ABHAIIMOHHOM TEXHUKH

HanuonanbHbIN aBUAIMOHHBIN YHUBEpCHUTET, Ipoctt. KocmonasTa Komapoga, 1, Kues, Ykpanna, 03680

Henwb: Ilenpto naHHON pabOTHI SBISETCS MCCICIOBATH BO3MOXHOCTh OINPEACICHHS OOBEKTHBHO
CYIIECTBYIOUIEH ONTUMAIFHON MTEPHOANIHOCTH TEXHUYECKOTO OOCITY)KHUBAaHUS aBUAITMOHHOW TEXHUKH HHBIM
HEXXEITU TIOJTHOCTHIO BEPOATHOCTHBIMH METOJIaMU ITyTeM. B aHHOH cTaThe CONEpIKUTCS HAydHO JOKa3aHHOE
MOSICHEHUE ISl ONTUMHU3ALUN BBIICYTOMSIHYTON MEPUOTUYHOCTH C TOMOUIBIO pacTIpeAeNieHU CelualbHO
BBEIIEHHBIX THOPHIHBIX (YHKIMI OIIIMOHHO-BEPOSTHOCTHOTO TMOaXoAa. MeToabl HCCJIeI0BaHUS:
OnucaHHBIA TOIXO MpeIaraeT CKOMOWHHUPOBATh BEPOSATHOCTHBIA METOJ, PUBJICUESHHBIN K ONpPEIeICHUIO
(dbyHkuMit 3¢ (HEKTUBHOCTH, C JAIBHEHIIMM COCTaBJICHHEM BapHAIMOHHO-OMIIMOHHOTO (YHKIMOHANA, a
TaKKe paccMarpuBaTh (YHKIIMOHHUPOBAaHWE CHCTEMbl aBHUAIMOHHOW TEXHWKHA, C BO3MOXKHBIMHU
MIOCTETIEHHBIMH OTKa3aMHW M BOCCTAaHOBIICHHSIMH U3 TIOBPEXKIEHHOTO B pabOTOCTIOCOOHOE COCTOSIHHE, Ha
OCHOBE MHOTOONIIMOHHOCTH. Pe3yabTaThl: DTO TO3BOJAET TOIYYUTh JKEJIaeMble ONTHMAILHBIC
MIEPUOANYHOCTH n30eras omnpeneieHne BEPOSTHOCTEH COOTBETCTBYIOIIMX COCTOSHHUM W WX JAIbHEHIIYIO
skcTpeMu3anuto. ONIHUOHHBIE OOBEKTUBHBIE (YHKIHH 3PQPEKTUBHOCTH B TaKOM ClIyd4ae — 3TO KOpPHHU
XapaKTePUCTUUECKOTO YpaBHEHHS CHCTeMbl Aud(depeHIHanbHbIX ypaBHEHHWH OplaHra BepOsSTHOCTEH
COOTBETCTBYIOIINX COCTOSHHI, YTO COOTBETCTBYET MHOXKECTBY pacCMaTpPHBAEMBIX OSKCILTyaTaI[HOHHBIX
ormmuii. O6cy:xkaenue: [loBOpoTHBIE MTyHKTHI 3/IeCh B METOJaX, JAIOIINX OIMCAaHHBIE pe3yibTaThl. [laHHBIE
METOABl TAKXKE SBIAIOTCS NPUMEHHMBIMA K KOPHSIM TlapaMeTrpa MaTpuilbl mpeoOpazoBanuit Jlammaca.
[IpenBapurensHO PacCMOTPEHHBIN ClTydai, oOCY)KIaBIIUHCS B TPENBIAYIIEH CTaThe, OKA3ajiCs YaCTHBIM
CIly4aeM TPEJCTaBIEHHOTO WCCIIEOBAHUS, YTO O3HAYaeT mar B OOOOIIEHWH W HBONIONUU DHTPOIUHHBIX
AKCTPEMUBANMOHHBIX TMPUHIUIOB. [IpoBeneHHOE KOMITBIOTEPHOE MOJCITHUPOBAHUE JOKA3BIBACT, YTO
yKa3aHHbIE  KOPHU  SABISIIOTCS ~ CaMO-M3MEPEHHBIMH  CIIEUAIBHBIMA  TUOPWUIHBIMH  OMIIMOHHO-
BEPOATHOCTHBIMH (DYHKITUSMH.

KaroueBblie cJIoBa: JICTHasA TOOAHOCTB, aBHAallMOHHAasA  TCXHHUKA, MEPUOJUIHOCTD TEXHHUYECCKOT'O
00CITy>KHBaHNUs; TOCTEIICHHBIN OTKa3; apaMeTp IOTOKA MOBPEXIACHUN; MapaMeTp MOTOKa BOCCTAaHOBJICHUI;
napaMeTp IMOTOKAa OTKAa30B; ONTHUMHU3ALMSA; MPUHLUUI EKCTPEMHU3AIMKM SHTPONMHM; ONLHUA; paclpelneieHue
THOPHUIHBIX (PYHKIMH; BapHallMOHHAA 33]a4a; IKCTPEMab.

Goncharenko Andriy (1962). Doctor of Engineering. Professor.

Aircraft Airworthiness Department, National Aviation University, Kyiv, Ukraine.
Education: Odessa Institute of Marine Engineers, Odesa, Ukraine (1984).

Research area: operation and control in active systems, flight safety, variational principles.
Publications: 100.

E-mail: andygoncharenco@yahoo.com




<<
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 1.00000
  /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 1.00000
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /UKR ()
  >>
  /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


