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Obituary

PROFESSOR KENICHI MORITA

March 30, 1949-July 19, 2025

Professor Kenichi Morita was a researcher in theoretical computer science
and natural computing with a broad perspective. Born in Osaka in 1949, he
became familiar with electronics from his student years, influenced by his
father who was an electrical engineer. He entered the School of Engineer-
ing Science at Osaka University in 1967, becoming one of the first students
in the Department of Biophysical Engineering, which was established that
same year. The department conducted research and education in the interdis-
ciplinary fields of biology, neuroscience, physics, and information science,
offering numerous foundational courses for undergraduate and graduate stu-
dents in molecular biology, biophysics, neurophysiology, quantum mechan-
ics, control theory, information theory, and automaton theory. This diverse
content greatly influenced his later research.

He began research on automata theory as a graduate student under Asso-
ciate Professor Kazuhiro Sugata [1]. From 1974-1987, he served as a research
assistant in the department. He taught formal logic exercises and electrical
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circuit experiments. In 1974, he focused on two-dimensional information
processing [2,3], and in 1978 submitted his doctoral dissertation:

“Computational complexity in one- and two-dimensional tape automata”
(advisor: Professor Tadao Kasami).

This dissertation defined tape-bounded two-dimensional Turing machines
and addressed the fundamental problem of how the capabilities of various
automata with one- and two-dimensional input tapes are characterized by the
amount of working memory relative to input size. Subsequently, for research
on two-dimensional formal languages, he worked on several types of array
grammars, including isometric regular array grammar and uniquely parsable
array grammar [8].

In the mid-1980s, following suggestions from Professor Toshio Mitsui of
the department, an expert in biophysics with an interest in computational
theory, he became interested in the relationship between physical reversibil-
ity and computational processes—namely, how computation can be executed
in physically reversible environments—and began to seriously engage with
the topic of “reversible computing.” While exploring the pioneering work of
Landauer, Feynman, Bennett, Fredkin, and Toffoli, he realized that reversible
computing had many unsolved problems from the perspective of automata
theory, which led to his subsequent series of research.

He moved to the Faculty of Engineering at Yamagata University in 1987,
where he served as associate professor from 1987-1990 and professor from
1990-1993. During this period, he made important contributions to reversible
cellular automata (CA), demonstrating in 1989 the computational universal-
ity of one-dimensional reversible CA [4]. This showed that Toffoli’s results
for two or more dimensions also held in one dimension, establishing the foun-
dation for the computational capabilities of reversible CA. He also derived
fundamental results in reversible computing, including showing that Ben-
nett’s 3-tape reversible Turing machine could be simulated with 1 tape and
2 symbols [5], and introducing partitioned CA that generalized Margolus’s
two-dimensional reversible CA [7].

During his tenure at Yamagata University, he also worked on formal rea-
soning systems for knowledge processing, extending classical syllogisms by
introducing term operations such as conjunction and complement for noun
terms, and further introducing “verb sentences” that directly handle verbs
(binary relations) and proper nouns to expand the scope of application. He
published research [6] providing completeness for all these extended sys-
tems. This was a precursor to later relational syllogistic/natural logic and was
inherited and developed into decidability and complexity research based on
quantified noun phrases and relations.

He moved to the Graduate School of Engineering at Hiroshima Uni-
versity in 1993, where he served as professor until 2013. At Hiroshima
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University, he intensively developed research on reversible computing and
reversible CA, broadly encompassing fundamental reversible computational
models including construction methods for reversible circuits and reversible
counter machines [9]. Particularly noteworthy were the 1996 reversible
self-reproduction model [10] and the self-reproduction model using shape-
encoding mechanism [11], which had a significant impact on the artificial
life field.

Regarding research on generative grammar, he proposed uniquely parsable
grammar [12], which incorporated the idea of uniquely parsable array gram-
mar into generative grammar. He also has broad interests in unconventional
computing and conducts research on computational models including DNA
computation [13, 16].

His lifework during his time at Hiroshima University was particularly
notable for research on reversible logic elements with memory (RLEM).
RLEM was initially proposed as a “gadget” for embedding computational
functions in reversible CA [14, 15], but recognizing its versatility, he
advanced its generalization and systematization of properties [18,20]. RLEM
is a kind of generalization of reversible flip-flops and provides a system-
atic method for constructing reversible sequential machines. The relationship
with elements used in token-driven asynchronous delay-insensitive circuits
was also clarified [17], and its importance is recognized in the context of
computational systems closely tied to matter and in-memory computing [21].

Domestically, he was active as a key member from the early days of the
language and automaton research community (LA Symposium), and during
his time in Hiroshima, actively promoted international exchange, broadly
interacting with researchers from the European Association for Theoretical
Computer Science (EATCS) and IFIP Working Group 1.5: Cellular Automata
and Discrete Complex Systems. Furthermore, he supported the International
Conference on Reversible Computation (RC) that began in 2009 and the
Asian Symposium on Cellular Automata Technology (ASCAT) that started
in 2022, continuing to support the reversible computing and cellular automa-
ton research communities.

After retiring from Hiroshima University in 2013 and becoming profes-
sor emeritus, he continued his research and writing energetically, publishing
a survey paper on reversible computing [19] as well as the following two
volumes summarizing research on reversible computing and reversible CA:

e Theory of Reversible Computing (Monographs in Theoretical Com-
puter Science: An EATCS Series), Springer, 2017, 474pp.

¢ Reversible World of Cellular Automata: Fantastic Phenomena and
Computing in Artificial Reversible Universe (WSPC Book Series in
Unconventional Computing 4), World Scientific, 2024, 346pp.
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Additionally, a collection of essays commemorating his 70th birthday was
published:

e Reversibility and Universality: Essays Presented to Kenichi Morita on
the Occasion of his 70th Birthday (Emergence, Complexity and Com-
putation, 30, edited by Andrew Adamatzky), Springer, 2018.

He also authored the following book in Japanese:

e Reversible Computing, Kindai Kagaku Sha, 2012, 212pp.

Just as computational processes in quantum computing are described by
unitary evolution, the concept of reversible computing will remain impor-
tant for considering computational processes closely tied to matter. Professor
Morita was a rare researcher who, from the 1980s, deepened friendships with
Bennett, Fredkin, Toffoli, and Margolus, developed their ideas, and system-
atized the field of reversible computing.

Matthew Cook* described his impressions when discussing RLEM with
him as follows:

“l sent Kenichi a lot of very detailed emails about it back when | discov-
ered it. It was funny because | was doing simulations by hand using magnets
on whiteboards, and making ASCII art diagrams, like an old person, while
he was doing very fancy simulations in Golly like a young person! He intro-
duced me to the benefits of using Golly — without him, 1’d still just be using
the whiteboard!”

Consulting original works by Aristotle and Godel (in Greek and German),
running the Game of Life on PDP-12, designing reversible self-reproducing
CA in Prolog, and simulating reversible logic circuits in Python—-he was
indeed also a “hacker.”

Katsunobu Imai
Fukuyama University, Japan

REFERENCES

[1] K. Sugata, K. Morita. (1973). A Method for Mutual Conversion between Turing Machines
and Wangs Primitive Computers (B-machines), |ECE Transactions, 56-D, 133-139.

[2] K. Sugata, H. Umeo, K. Morita. (1977). The language accepted by rebound automaton
and its computing ability, IECE Transactions, 60-A, 367-374.

* personal communication, August 2025



(3]

[4]
[5]

(6]

[71

(8]

(9]
(10]
(11]
(12]

(13]

[14]

[15]

(16]

(17]

(18]

(19]

[20]

[21]

OBITUARY 395

K. Morita, H. Umeo, K. Sugata. (1977). Language recognition abilities of several two-
dimensional tape automata and their relation to tape complexities, IECE Transactions,
60-D, 1077-1084.

K. Morita, M. Harao. (1989). Computation universality of one-dimensional reversible
(injective) cellular automata, |EICE Transactions, E72 (6), 758-762.

K. Morita, A. Shirasaki, Y. Gono. (1989). A 1-tape 2-symbol reversible Turing machine,
|EICE Transactions, E72 (3), 223-228.

N. Nishihara, K. Morita. (1990). An extended syllogistic system with conjunctive and
complementary terms, and its completeness proof, Systems and Computers in Japan,
21(1):96-111.

K. Morita, S. Ueno. (1992). Computation-universal models of two-dimensional 16-state
reversible cellular automata, | EICE Transactions on Information and Systems, 75(1):141—
147.

Y. Yamamoto, K. Morita. (1992). Two-dimensional uniquely parsable isometric array
grammars, International Journal of Pattern Recognition and Artificial Intelligence, 6(2-
3):301-313.

K. Morita. (1996). Universality of a reversible two-counter machine, Theoretical Com-
puter Science, 168(2):303-320.

K. Morita, K. Imai. (1996). Self-reproduction in a reversible cellular space, Theoretical
Computer Science, 168(2):337-366.

K. Morita. (1997). A simple self-reproducing cellular automaton with shape-encoding
mechanism, Proc. Artificial Life V, 489-496.

K. Morita, N. Nishihara, Y. Yamamoto, Z. Zhang. (1997). A hierarchy of uniquely
parsable grammar classes and deterministic acceptors, Acta Informatica, 34(5):389-410.

H. Hosokawa, K. Morita, C. lwamoto, K. Imai. (2001). Universality of the Language
Generating Ability of Two-Point Splicing Systems, |EICE Transactions on Information
and Systems, J83-D-1, 55-59.

K. Morita. (2001). A simple universal logic element and cellular automata for reversible
computing, Proc. International Conference on Machines, Computations, and Universal-
ity, 102-113.

K. Morita, Y. Tojima, K. Imai, T. Ogiro. (2002). Universal computing in reversible
and number-conserving two-dimensional cellular spaces, in Collision-Based Computing,
161-199, Springer.

C. Iwamoto, T. Andou, K. Morita, K. Imai. (2002). Computational complexity in the
hyperbolic plane, International Symposium on Mathematical Foundations of Computer
Science, 365-374.

J. Lee, S. Adachi, F. Peper, K. Morita. (2003). Embedding universal delay-insensitive
circuits in asynchronous cellular spaces, Fundamenta | nformaticae, 58(3-4):295-320.

K. Morita, T. Ogiro, K. Tanaka, H. Kato. (2004). Classification and universality of
reversible logic elements with one-bit memory, Proc. International Conference on
Machines, Computations, and Universality, 245-256.

K. Morita. (2008). Reversible computing and cellular automata—A survey, Theoretical
Computer Science, 395(1):101-131.

K. Morita, T. Ogiro, A. Alhazov, T. Tanizawa. (2012). Non-degenerate 2-State Reversible
Logic Elements with Three or More Symbols Are All Universal, Journal of Multiple-
Valued Logic & Soft Computing, 18, 37-54.

F. Peper, J Lee, J Carmona, J Cortadella, K Morita. (2013). Brownian circuits: fundamen-
tals, ACM Journal on Emerging Technologies in Computing Systems, 9(1):1-24.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 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
    /Aharoni-Bold
    /Aldhabi
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /ARBERKLEY
    /ARBLANCA
    /ARBONNIE
    /ARCARTER
    /ARCENA
    /ARCHRISTY
    /ARDARLING
    /ARDECODE
    /ARDELANEY
    /ARDESTINE
    /ARESSENCE
    /ARHERMANN
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ARJULIAN
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gisha
    /Gisha-Bold
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Impact
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaConsole
    /LucidaSansUnicode
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /MVBoli
    /MyanmarText
    /Narkisim
    /NirmalaUI
    /NirmalaUI-Bold
    /NSimSun
    /Nyala-Regular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PlantagenetCherokee
    /PMingLiU
    /PMingLiU-ExtB
    /Raavi
    /Raavi-Bold
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Time-Roman
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /UrduTypesetting
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /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

  /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.)
  >>
  /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 [4000 4000]
  /PageSize [432.000 648.000]
>> setpagedevice


