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Abstract

"MONODZUKURI", or “Manufacturing”, is about to be transformed by the fourth production
revolution. That is, advancement in information and communication technologies represented by IoT,
such as German "Industry 4.0" and US "Industrial Internet", changes "MONODZUKURI". Response
to this production innovation is an unavoidable issue for the Kitakyushu area where many
manufacturing industries are concentrated. In particular, SMEs, i.e. Small and Medium-Sized
Enterprises with less management resources, i.e. capital and human resources, than large enterprises,
are suffered from many problems and difficulties in addition to this information and communication
technology issue. This study is to explore and propose concrete measures for SMEs to respond to this

production innovation as well as to solve the problems.

Chapter 1 "Background and Purpose of Study"

German "Industry 4.0" is a virtual decision-making process on the premise of rational decision
making based on computer science as seen in its core concept of "Cyber Physical System". In the
real world, however, production activities are actually made based on human decision at the
production site. It is impossible for information and communication technology alone to make
decisions without human intervention, communicate them to manufacturing process and
synchronize production. In this regard, this study explores and proposes the "production
scheduling", which is a quick and proper decision-making system required for accurate execution
of production to cope with synchronized manufacturing among factories to be reflected in each

production process as required by the next generation production system for SMEs.

Chapter 2 "Current Status and Issues of the Production System"

German "Industry 4.0" is said to connect factories beyond enterprise borders and realize
automated production, i.e. unattended or human-intervention minimized production, by
synchronized production. However, actual production sites are not mechanical, but many people
intervene in the process before production is carried out, and production activities are being
carried out by human decision making. There is "production scheduling" to decide execution order,
date and time of production according to the decision of the production organization, and it plays
an important role. Even for the next generation production system, it is unable to carry out
production without this production decision, which indicates that the gap makes the role of

"production scheduling" more important.

Chapter 3 " Current Problems of Production Scheduling"

"Production scheduling" has a limit. In accordance with advancement and environment change in
production, conditions or constraints to be considered have increased, and an increase in coverage
creates further confliction and lowers the satisfaction level with the processed result. If the results
are not satisfactory, you should compromise or you need to break through the situation by human

intervention. If you relying solely on human intervention as in the current situation, it causes



inconsistency with synchronized manufacturing required by the next generation production
system.

I learned this problem from the situation of "production scheduling" of automobiles and electrical
machineries, and explored the possibility of problem solving based on the past studies. As a result,
it was found that the problem in this "production scheduling" issue is the "comprehensiveness" of
the production condition, the "satisfaction level" to the scheduling result and the "arbitration"

function between the production conditions.

Chapter 4 "Behavioral Economics and Related Theory"

Since "production scheduling" is decision making on behavior in production activities, I focused
on behavioral economics which deals with behavior decision making under uncertain
circumstances. In particular, I considered that "Prospect Theory" dealing with behavior decision
making based on psychological value is useful for solving the problem of "production scheduling"
in relation to "comprehensiveness", "satisfaction level", and "arbitrate" function.

Also, there are problems that can be structured and hard to be structured, i.e. structural problem.
As people cannot grasp all aspects of things because of the limited human ability, they make
decisions under limited information, i.e. bounded rationality. For this reason, I found the necessity

of collaboration between people and systems.

Chapter S "Production Scheduling Based on Behavioral Economics"

In addition to the existing "industrial engineering" approach, I applied and added the "Prospect
Theory" of Behavioral Economics and adopted a new approach to make decisions by evaluating
psychological value resulted from the above process. Specifically, I determined a reference point,
i.e. starting point, based on the production ratio of each production condition in the production
plan. This reference point is called "necessary condition". Then, a state in which the gain does not
increase any more is referred to as "sufficient condition", and a state in which the loss does not
decrease any further is called "absolute condition". Then, by comparing the psychological values

based on these, it is intended to arbitrate between production conditions.

Chapter 6 "Realization of New Production Scheduling for SMEs"

In order to realize the new "production scheduling”, I first investigated the actual status of the
"next generation production system" and then grasped the current situation of SMEs and the
problem of shortage of IT human resources that has hindered the introduction and utilization of
IT. I also explored the challenges that SMEs must address. As a result, I found it effective for
SMEs with poor management resources to use a simple spreadsheet software, such as Microsoft
Excel, which is easy to be handled by ordinary people, and the person in charge of the scheduling
should develop or participate in the development project to solve the "production scheduling”

problem. I believe it will lead to the strengthening of "ability to utilize IT on site".



Chapter 7 "Realizing New Production Scheduling by IT Utilization in SMEs"

Based on the results of the previous chapter, I produced a production-scheduling-support tool

using Microsoft Excel as a concrete method of realizing new "production scheduling", with which

anyone can obtain the same result by applying behavioral economics, and the result is satisfactory.

Mechanism of the tool is as follow;
Based on the experience and knowledge of the person in charge, all of the production conditions
should be set up as expectation value in advance. Then, in the process of determining the
production order, a function should be prepared to convert the relation between the current
production order candidate and the previously determined one to the psychological value.
Utilizing the spreadsheet processing function, the current production order candidate is to be
sorted in accordance with the psychological value obtained from this function.

As a result, the behavioral economics was shown to be effective in production decision making.

Furthermore, by application of behavioral economics as a solution to the production scheduling

problem it was also proven that the spreadsheet software can be utilized as a business tool, not

just a worksheet.

Chapter 8 ""Realizing Production Scheduling and Proceeding with IT Utilization in SMEs "
This Chapter is to consider issues and countermeasures for acquiring "problem solving skills" and
"IT skills" necessary for realization. Investigation was made on various government policies to
support human resources development of SMEs to acquire IT skills and improve problem solving
skills as well as introduction of system equipment. Based on this investigation, I propose a method
for utilization of such government support and for development of IT human resources of SMEs

with limited resources.

Chapter 9 "Production Scheduling for SMEs as a Next Generation Production System"

Application of behavioral economics is proven to be effective for production decision making. In
the environment where SMEs are short of IT human resources, lacking in knowledge of
effectiveness, and therefore, unable to bear the cost and make investment in IT introduction, it is
shown that active utilization of spreadsheet software such as Microsoft Excel could be the best

solution for SMEs to cope with the next generation production system.

Chapter 10 "Conclusion"

This study showed that quick and accurate process planning can be realized by adding knowledge
of behavioral economics to the existing "production scheduling", and also showed it possible to
solve the problem of synchronized manufacturing among factories required by the next generation
production system. This fact indicates that it is possible to create new power to solve the problem
by adding knowledge necessary for solving the problem even if it is not necessarily the latest
technology but an existing one. In addition, it means that it will be the effective means for solving

problems of SMEs with poor management resources.
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EAEEICRDIE WY AT 2 Ll K SEH0, T LT, EEArYa—U v
EROBHIRIIC BT - Tk, ZOBE» LR A THER TREERE L GRRT 27
D OWBYE & | T ORI b B PSR OBR IS BT B EER Y a—) LS
DEETHD LEXD,

SN EERBREL LTOEERSDa—YVITDRR

HENE S L OBRICB I 2RO AEERAT Va— 1 7 & TR 5 EPEA
U—v g BT 5 AL, AEEE TICE D &R AE R B EICK T 5 ANDITE
DLBEWTH -7, BEHETIX, AEIEFZIRO 5 9 2 ToO Y 7S B2 72 K]
THY ., FIHEEME THMETE RN TER/IFIZHOWT, A HEFFEN TR~ A
NEF 2D DEA, P a—U o VBRI T, #H24E (AOIE) 12X DRk
ERBRENLIEL D, BT, AEETFAISHMNARERERERTHY | APEE
FRERICB T BRI 21X U & T A EEIROERIR L 2 MR L, FEEERE
TOIDIZANDNIERRETH o7z, ZHHORWENS, HEIE, EHEOWThoAL
FEICBWTH AN L DRI & BERREDSLETH Y | AEEERTE L L TOERE
AV a—0 T NONTER LICEBLT 5 2 L IIREETHD Z LR nnnd,

= OREMIOT- D121, AR ORBRRIE X FD, AB o R L L CEMED
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TR —FNRBEIIRDEEXD,

7B, INE TR TEHEBFLCERIT, —RICEEBE~O IT OEANREA TE
D, EEREPERIN LOVEEE IR RA L TWD, £7o, EEICEDLETOF
Bl RS IR (L S 4, BE TSR 1T DRSS LU, 2 OREERFRHIS & BUE L.
B SN TWD, AEPEFENC L > THEEREL ARSI ZRENE, ChbEiEH L,
FTTITHREOH W TREFEEZEOTT THL, L, TOHBESLEMR TS
b, FHNRT LD RAEEERREIZBIT D AONMER LICIE, AFEAT Y a—]
VI RERTHIEDTERVEEND D,

F LT, HEHESCEMO K5 72 KA T A R TS0 AE PE A BRI 23 A )
12455 UMW T, (EEEE S L ORI A+ B cE Tk b9, &£
FERAT Y a—0 73, IREANIHED E 2GR 0IRIICH D, &l T - TR
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FEA Y 2 — 1 v 7 ¥R NFIC X 58S TROBISE 2SI ZR TV DR A
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DU, BRETHZ EDBREERRIICH STz, ZOD, TIUTEEOHE B AE
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A
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7pWEfE]) (JIS Z 8141-5502) & 4, @RI W TIEER 2 EERR 2 ED T2 b D
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SHIF L, B EI3% TR RD 5/ 28557 L TAEETE 5 & 9 ICERWRER T
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HHERET DL EOHWREL R DD THY , EEEFOZA I 7 REENAFIX
AEPE DR VELCANIIE TS b R & <R D,

INDAEEAF V2= 7ORMZERIT GO REICHER —EOFEEE R
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.22 KERFDa—-)VITDHE
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SLITRRPE TR STV D2, BB THR SN TV LI E > TAT Y
2— U U T HERRI 5T B, BERNICIIETT_REE KO a7 (ANOR G %
LT 2708 flE) BbdLE, ZhE 1| BOBMTITT 258131 60
P T & 5F > CRPRMZRIEF CAFET D Z LT 2 ZBETE LV, LirL, #
BOWWD o 25515, FOMEFICHERIN LR ZRAT D2HBILE N, 32249
BRI ATRE D> AEATIR B2 R A ZRNEF & i &2 B 8 L CHEIMEL T 2 MR H D,
A& % TR 2= ) %% TWHRBA 7Y 2—Y 7] L),
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Ta— U7 lEER 5T b, BERNIIE, BEOMTEENGRL Y a 7T
(I TAEZENEFF 1263 D B O ENY A EE N E > TV DG, ity a 7 0%
HRNCELE SN D, ZOWE. SRARIEF &M D 5% B8 L CTINTIER 23 E &
ND, =&Y a 7HLELET DTS T 2ERE 2 2R E > THRWGE,
DN TAEZENE LN T4 %3 72 3B D Hh s & (8 FTRE 20 B 2 B LSRR L. 2h3RAY
RNEFF &AM 2 B8 L CRIMYBL YT 5 2 L2 d, HiEx [Tu—vay P A0 Va
— VU7 BEE TVaTdvay Ay Ya— ) End (M3.2.2),
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D IR T D EEEROFM N T X TEZ LN TV DA DENTE DF
MREE 723 ERE S L ToXge, T —X OB W HIZ k- THERGH A7 Y
2=V TRR MR ZICEB LIZTOC A a— v I Endh b,
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Al 7 7Oo—F HlFEEHE R
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HD) BmFE. AAEEIE (2002) TRERSOD=a—T0rF 47 11 AR a—1 7]
glaEE, 27, L0 5 AHkF, FEEINE

FT . ANCEFERT Y a— Y » FREOEFREEE LT, ORIT F'r—F 3%
FoNd, 20 ORMT e —FIiX, EEICHWDRE & EDREIRY a7 (1E¥)
Bia EOLPERMIC L > TRIBEZHE L, BaRDOL72ODOT VT Y X L% ED T
WA BE TR T VTY XL E N FERH D, LirL, BRIESY a 7HR L
DAEFEZME DM E & BICA T Y 20— » D5 g BV R o BN #E 5 28 B
D, MR & o TR 2RI T 2855603 0 | REMRIR A3 K #E &
TRAIARARERIRDL E 72 D, T ORI NPRINEED 5 UM T NP 5B & FFEL, £ 61l
DNWTIFRN T N T XAFFELRNZ ERMLNTWD, ZTORE, FRFH
TRDODLZIEDTEHMOELREL Z L&D,

R LA RIS ) D A K 2 B % 72 0T el fif 20 35 & A2 5 1T WA B R PRI
B E . AP O RG22 X 2 IR E LS, HIRSRIEEEMT D 2 LT ko Tl

56 NP (Non-deterministic Polynomial time) & %, FEREMHE O L & TOLHEXRE %
KL, TOMBEOEEV A7 TANP L), TL T, NPREEL L, TXTOHEITK
T 5% ZHEARFH TR T ZEIIARTREE B 2 Hav, i< 2 & IEFITHEHE LS
ZWH, NPREELIX, ZoPThixkbELWEELZEWT 5, (HAT : eI (2011)
Forhie Fostm A ) 918 35)5,166-167.)
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AT T HMBEMIRFILEE LTT 77 0y 25 FNER E OB EEN H 5,
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YV AaRMEZ, AV a—) VWY BRBEE EHIRIETRL, 77TV
RBUESNWTT VI UV aBllEIEY, 20777 0P a8 EERE R LT
KIGeth & i LRl 2 RO 5 b D TH 5,

ZHBRERRAT LT Y X LLHEEEVEZR E OR BT 7' —F I K o BE iR+
BT, EROMIEZBEAIC L > TET T 26D THL D, BET XS AEPES
23 % < 72 256 13X B RBECORIKI SRR EMEL 720 | FRIEOT Tk BRIBIECH
R L, RE2f0 2 EIXNEEE 2D, ZOMIRTTIEL LTERLILD DA, FE
M F T2 ISR 72 M ORFRFEE L TOEYOENEEZ v I = L— F L GEUf#E
ZRODLBIT N TY AL EDAZ 22— AT 4 7 AFERHDH, B, Zh
5O0RMT 7 —FIZoWTEL RERFRO=a—TarT 47 11 EEATVa—
V7] (CRE MR (2002),FIAEIE, 19-28.) 22, 5IH LR b, Blikz ol
A RT,

finfi. OR BT 7' —F|Zxf L C, AR RO E O RETEIR O ARk A TEH LT A
Va—VEAERT D Al (Artificial Intelligence : A TAIfE) M7 7V r—F L L TL—L
N—=R « VAT ARFHIN—2AWFHZ N DD, ZDIH, —R_R—R « VAT LTE
BIREICET2EMZOM#FERE L L CAF V2= U ZICHAT L0 TH D,
TR — AHEERITL— L= R AT AOHGRIES N EHE L 2 D #ES A BT D
TeOIWS R L X9 & DR & EMEDMER LTI A7 ¥ = — /v (fFR L 72 RiEE)
EDORIDOBEARMELZFIHL TR Y a— 7 %2756 DTH D,

CNOAEAF Y 2— U 7 HEOERFE L TI3.1.1.3 BHE/EOEER TP 2—1
YTLIZEBWTERY EFEBEEICY T TRZSE . OR WFIEDO R OREREEE
DHF Y —FHICL > TR E, AINT 7o —FD/— L _"—R « VAT AIZEH5T
BAMEZE#E L, ORMTIED Y I 2 b—va Ko THRAEETREOE T 58 H

51T Va7 7=/A 777 Ya (Joseph-Louis Lagrange, 1736-1813) X, 4 # U 74 &
N7 7 ADRTHE, RILFHEThHD, 7770 Yaffine, 204%iET 5600,
WOERIZHRATE LD TH D,
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Vo ZREOREL (< O%E. Ya 78 ICHAI LTS 57030 X AFRE
DEWEWbng, i, FHERM AR OBIIS U CHERICHINT 2 MEIE,
NP R 2% NP 52482 L FRTIL, ZHIZOWTIRIERR T L T Y X AT
LRNWZ ERMBLNTND, A7 Ya—U U 7RIS —5E RV NP ®iEd 5
Wi NP 522 & MEEN A BEOHIFICE L TR0, Rilifiz R 59R02 713
ABFFELZRN] E LTS, na
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TAEKL T, RREAEZKR YA Z LI
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X, 1 DDAV a—Y v FREEERD
FRIE~, B O LY S HICEERO R
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FE7o. FARRICE AR SISH S 4, Bt Go T8GR — THiE) — T
VIV—T | OREBREEICHE S THRATA T V2 — 1 EORIOBARREEZHE L, AP
FZRET S LI LA Z ML TW\Wd, 2oL o MBEEIL, BESEM
ELTOBRAHBEATHE L TWOINENTHY | TOHIKIGEE L B AMBTH 5,
272U, ORI B W TSR OBES 2l L 2o WBEER E L TES
Db DIXFEITAREMETH D,
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3.23.3 375V EME

AV a— ) UL FOREREIEFFEE T O8RET HRY | IrllfgiE
ThoTHHAEENHRD DMOBNEEEIBAITIHATLE S 2o, HifFT 2 ke
NI Z T Z L OREN RN BNV, £ZTC, 7772 afkfiE (Lagrange
relaxation) (X, IR BHAYREE & HlRRUT Lo TR, HIZIEL, APEFTER O
MO X HIicya 7 T OFEfEDOF & LT HMBEEZ EXLT X L,

T, T TV R EFTINOREEEAL, BRERE L TDOT STV
BI¥AED, KIZ, 7770 VaRBATRERBZLTY a7 ZLoR/IMEB-E (]
ZAFAEFEFTEREE ORI OR/ME) #ER L., TNTNORMEMGE RDD, 77T
VaFBHIIHHME AT RTO L L, BTBRRDFIEWE > TEHTH, Ya Tyl en
Bl AP a— NV 1 DIZE DRV a TORr Y a—d, —RICHIKIS: 20
TSI WFITAFRE R Ay Y a— )L L 2 b1z, & O HBEEIE T RE Ly 2131,
R FREICL S TEDAT Va— VA FITAMRBR b DITEV EZ D03, EDRERIC
IXRHRREM 2 8 2 ookt Lisvyy, 2ok &, ESNT-EITAIRER A 7Y
= —/L O HIOBEEIX RS U (> L) 2T,

ZO EFEE TREDZ (Up-Ly) 1 IPEF Y v 7T, ZNEFHLTT 77
YV a AR . BT, HABUESD X O AR A A R 5 RS Gl L T
EENND, HILWT 7T oV a R EOENRED L, Va7 T e oR/MEREIZER
D, TNETOFIRZMEY KT, KEORIFER, BodF v > 73D+ 2506, 4
#OFEYD (UL /Up) BAD/NELIeolcb ZATHELZKT L, BN LN
FATAHEA 7 ¥ o — V& Il fift & 35,

BHFAQDIL. [ZDHEEZHWDLIRY | KERMEGEHEL < LEIT R,
FATARBIR AT Y 2 — )V EAET 5 AT » 7 THAETHIRKZ N D 2 TN D1 T &7
W, FHUCTE D BT, RERIC IRV AT Y 2 — L RROHND T EBEND
R RIRFRFIIMEDOMEIC L SEREE R & & AT BT, 2 OfIEICE
T5 1 2OEIIA TV a—Y rIREOERIZHY . V=L EHNWTIEIED

58 LAELIE &1, MO AR ATRE /R BASRIC R T B Al L B, W@E OBWICB T AR EIREL
7= AR (subgradient) & MEIINAEEEE WD, (HPT - ACREREE, AT A5 E
(2012) [IHEEEEHEAN 7 v 7 (R #1AE5,1162.)
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WIZ, BT — - F—=FF MEERNRIRRFIEL L TEDNLD Z & 03%\0, fieh Bl
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PRRTE ST ABERIEOH T ENDIEZITHERE LTe o oftiHER A it 2 2 & Th
Do T ZCTHINE < AFESITFHIRE RS E A L R 250 L A £z
FRG L RDGEB AT A LLSHER, AATERWS DI ELITRE LR D
it & O E TR L RO BEMRET 2 b D LD, Tk, ek Lo UBRER
MmHRRET 5,

I, HEFIIHSOBELETHIBMOEESOLERET I DL L, Ih
SAEBI D ABESRM A2 FIFFZ 2 DLLERF OB EAERIMFICHO W T, G L THBE AR
THZ LIV EEEE RO D, LT, EEFENZ RVBEA LIEGARIZH ST
LB OFERIEIC L > CREEBRERINEZ L T2, B, thoEEFHT —4 %
TER U CAESRIELZERTREROIX, ZNE2EHT L, TOEHIT. REA L —v
aVEBET DL ELICHEBEEBD LI XATHLADTH S,

wiT, TBHE) 1o\ T T7Pe ARy NEER) OFFEICESEIRI | Z LItk
D RS L, BARICIE, BBOFIEMIEICL Y A Y a—LVES 2R D & X4k
PEGMEL LIS EFER Y DR Y a— Y 7 EOBLIICH L TEREE FoICme7
LA EAMICAK LT 5, £, FIBE BN 255X BN TR AT HE 72 5
MDD ERD X H)BINLUEB TS, £ LT, BFEVNEZRGEHOT X TRHFETER
WARBHKOGEIT, AEEE L, ZORRRETHV A Va—LEKREEL, X
TERUEDOBENLOERIR LUl d, I5IC, A7 Ya—Y o 7 il I BL AT REfF
ELTHROLNIZ AT Y 2 — VIS &l < OEHNELZE OO BRI EIZ X W FoRigft L,
R O e G B E RSB W TIEE 25 5 h 5 X 5 "\l e+ %,

[FAE 1T oW, ZOBMITMEERB LN X ICHET 2L ThD, L
Tedo T, MRIERERIC A 7 ¥ 2 — VBB 2 6D D & X AERESR M ICAHE L. R
AT a2 — VEAIDEFESM & 0Tl R T 25 BT BRI IC Ak L 5, £ F
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BELITRIN D 25615, BRPTFHERRE/NOS O & 725 K5 8R LifiiE 4 5
B 5, TRTOBRMOMAELEDOLGE. 7'r 27 MEGRORMEICES EHAE S
HEOHNOFFRATRE R R/ NMER CEWRETORE) ObOEERT 52 LIk 3E
BlI 5, Zhud, BEFEOEERA T V2 —Y v 7 PEIERIIC A BISIC L - TRHB L 1
BRNH O, FIFEZR RS O &2 DEAEE & VD —o 0 RETHEHh T Re &
LbDThHhD, o, TRTEMPTAR TERVAREKOGEIL, ZOXREE TH
D, HBRATHRUEDENLDOEZRRL2BT, ZOF Y T NNRAT V2 — LD
ELIZEY, #omiTES T REIIITRWRBRE R L 72 5 27 ¥ 2 — VBRSPS
RoOWR%I D,

ZOHEDO T BEAFDEFEA 7Y 2 — 1 TS EMERA % BT & e RIS A L
ZOFLWEERT Y a— 7 FENBARFOHRIE LK, MERRT L%
EY N fele RN

5.5 REIMREEETI

MEEDTZDIAEPETT V2 ERT Do MGRIIEENRFFRIE L L, /in DA U073 - 1E
fes AT Om W ER OB AR —EU LE R D KO ICHIfld 22 L ah
DHREL T2, ZLC, ZOEEET VTR Z —HiE LAET 2H TR, -7
A DEETRZAMRE T2 (X 5.5),

—fER L, B—TR, B—J 1 LW
5 HAAEL Lo T EMEAR R R ER L) & ~ERL MRS

s =)

T SHRLHRL. WROTRHIELR oy Py
c CXCARNY

"9 5, ZOHFMAL~DOHHNITH LT

B xR

z‘;n.m?ﬁa%o) ﬁij(zwo-zswmﬂafééo)
= o FRAT 7~‘/': 7\7‘:—4/' .
Ix. Kﬁ%ﬁ)%,%\&ﬁ%gjﬁ% & [_/"(‘:]9)71 9 P L -
. —BEFH=IE (I TYIR, i FA9H)
bOTH - T, TRFECRE O LT A HRLA-RRR R oo D3, CaNO)
W
XA Y a— v Z B O FHEC
AT SRR

TEPF, ZOPLBRETEIRN L, £
LT, BRI DEFIZ L > T, T
EHZeEZOHBLET D, BEMIC
L DR U 23 B B o B o0 B AR o0 SEHE( L OB AR 208 AR PE SR oD Ry BE

K55 WREETE (ETII)
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e 2L A, vy MEEOLAITERSMN (v y A X) LBRHUE A P& A2 pESk
HOHRLEME T2 Z LIV EMLTE LD LER D, B—TRICH L TIEL
A SR TRICIE L, ZNEno TR Yy 7 7 2320 TEE O (0~
W2 230> 2 W ~ AR O HPH CHRAFRE) DX A LT T E B - T, Thix Tk
TERANIEFZA I 7, ERIBANISERZ A I 7 L35 2 &1 k0 BUEMR T
XHHLDEEXD, FLT, BT A4 R LTETA VBEERT A ITHREL,
EDT AV THEFET DN, EOT A TAEREDTAEF BRI B W CTAEEER

BRSO FT A B2 &) & & BICHET A VD MREFHTHDH LWV I RIHED T,
FHEZ A BT Z EIC R VIR TE LD EE R D,

Flo. TOAEETRTAEET 28GRI 2 R Ry, i) &L, FERiMmA
THE M CTHIZZT 5 & [iPhone) X liPad) 72 EORGMIERR, [TV 2] R [7 4y
N DX D7 EBEO#EAL TRy S5 REEEN 2SN T 5, RERT 2 RS
Zi@ U TRk 10 B (358 AB,.C,D,E,EGHLY) & L., 8RS EAEEOMRE
bEERT, WEPNEHRT LA 7Y g AROEREZ R T EDMIARIE, EEO TH)
(U b1 RITHEGD (A2 VER], BEEDO [Y—7) RED L5 kKR
5HEREEES (fEBfab.ede) THRT 2 b0 LT 5, 272, "SR oERERS &
OVEFED T2 DI BE 2B RR L 72 E OB PRIT. B2 EIRICHLE T 2 A S PR
ICBWTIRES L, SN TWDH D LT D, Tk, TWoETIZ, iz, <D
EDHM L) APERTE (Production Planning) & [ EDIAER T, WoFT.L, o8
EED0 EWIEFEA V2 —1Y 7 (Production Scheduling) % BH#EIZX 3 L,
KRED BB ERRE L THRD Z 2 E2mRT,

8 B B DBEOFRTERNO BMALEL THELNDLETOI & & B (setup) &
W EOMEEZBERE A Lo, FRTERIZIX, MR C8RLET 5 6 0 O HEfi &
i olR T E e CROE O, S OICKEC/EREERE PRUE BT 2 2 E0 H
%, £ BELERED 72 DITHB-CTE T B OBHECHEE, R UINT R 21T,
(HHFr « BARRE Tafm (2002) [AEEE BLAHGERA] B ABK S

74 B L] (product line) &, JISICEBWT MEEDRIIZHOWT, ZOREHRBIEIC
BAL AT TR LT 0 B 7e 2 —# o L, JIS Z8101-3107) L EFRS N T D, Hl
21X, WEEOR R, BEEOLRE (A X0HL, FRIXT0ORAEERE (773U —))
WCEDENINICHT=D,

7 A (model) &%, THUZEHE - i - BBV oo, AW - B - I K - T
ST S, FFEORL, ®F V) (WD FiatHm1991) [REEL FUR) AHEE) Th
0. ZIhbMEORINCHKEE, R EORMEE D Z ENTE 5,
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56 ILWEERTF D a—Y VIFEHEDBE

FLWERERT V2 — U v 7 OFEL XLOHIEIZ OV TEL, OR ICREFEEINHEE T
FHIREITINZ T, BHABEI IR NT ZENTERVWEERER TH D, LV D
F7F—2~_X—2 (DB) "O{EMNTIREMREZHD 5> 2 TEATH Y, BIRREDITIE
ORI IFIENZ DV T LM, HARFI 7 3R 12 4 21 <

(_pm )

HIFHDIFSNDETHY IR

iﬁ%#mﬂ_y_
J: (BEAN) —_—
35

(BRI

= =
SRR

S PR 2 2 o
WG B DY

[ ]

a1y
prdosss| (EBED |

g WBttossER ﬁ ; ::"
p ¥ b
L= 122 ] =2

CRT)

AT AR

B5.6 £ERXR7Sa—) U ITFIR

T OFARMEE L EPELME L APEFE A AT 5 [5.6.1 ABESRMBGA GEIEAN) 1,
AERERTIE 2 AR FE SR I FE SV C R B~ & AL (process) LYLEET D [5.62 A7
2=V 7 (BEFET) ), MBERL LTOLREEZ Ay Y a— 1 o ZHYE]

AR LTIRARE DL, &b I WET 02BN L2 S 2 CTREEEIRET S
[5.6.3 THREFHENEIN (R EWRE) ) IC XV #ERkd 25 (X5.6), LT, ZO—i
DILFIRFE(ZIUNT, 231 7 ALK DB R OS2 i L, Tl omu
WEFER 2G5 200 [Fr ARy MR ICRR SN 2ITERE L0 R 25+

6 7 —%~X—2 (DB : database = [fF#H O] D)  SRHICEREL - FEL ST
WOEFY, Floar Ba—X T, %ﬁ@%W@ﬁLmL ﬁff%éi? I KEDTF —
AEfFE—MNCEB L7 7 AN, T2, ZOT7 7 ANVEEIRT LV AT A, (HFT : HFH
#(1991) [IAFEAL SHEIURR] i EIE)
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Do

72¥. MR OBIEED T > T H RFPRETHIIANAEFEFR L A5 <
MERTIMERTSS QC LRER™, (FHEAENES AFEFHT — X ORE b & < B Sh T
Wb, LIRS T, BFEAT Y a— ) U TICHBEREFEFRMEII I NG AFEER T — ¥
DHERLT WV, L LR S F/MEEDEEFRL LI T LEEWEIEE AT,
EFEEIT — X DB R AR50, BRI T RWZ ERZ, 207D, KiFst
AEFEEBT — 2 OFER R/ Ml H > THEAWRETH D Z & bhED
12>& LTHY e,

5.6.1 £EFHEA (BEAN)

AEOH ORI AEFER TV a— U > T OB & 72 2 A PE S O % )
EEE, FRHCAESRMCA T V2= THYEEFEONA T APECRNE S ICEEL
R EERMEEZRET LD LICH D, Thbb, A7 va—U r7HYEOEEL
ELKAERT Va—) U JIIKMEE5Z & (BREAN) &AEESFMORBIMEDH
ROWNIZH D, T IATERE FOEMN 2R 2 AW RO BN H 5, [FIRFZ, #
TEME A MR T D T2 D DRI EDELGIEIC b ET D,

AERESITIE . B OB ERR A etk & 3 BRI A pE S 1 & W ER D ARk % IR IRp L2 46
3 DEEAFERGDTET D, T OAFESRM O BGAT NI B A 2 S D £ BT HA
F5, ZIZT, EAAEESFEAMOEEER T — 206G ND5AITEEETET —
FNDEWT D, T IULSMBEVEE OBRAER B VMR IZ L o TIEEAM 2R S
EPESIED T 2 EF T2 EROPREZR L Z L ITb 2R %, KIZ, HE4A
PERMIIA T V2= 7t G b i 280 (in) (St L. #2457 D EBIAEPESRAF o

T RERS AR (bill of material) & iE. HAME F 2 ITEHAERTR & B FEEXN, JIS 12BN T
[Kem (WL ET) ZAETA2OICHKERTHMOFEEEELZ T Y X N, HE
1: He OB FEROEEN D TN EARETCRBEL LA N7 7 F ¥ 8 (structure type)
ERIEXTRLIZY~ U — (summary type) 3B D, 5 2 SLEREZITO L D&
WEEEE 72 % JIS Z8142-3307) L EFSI N TN D,

8 QC LHE# (QC process chart) &%, 1 SOBEOFEF B & OUE NS 5B E LT
HAT SN D ETOTROFEM TO, FHFFESCER FELZ TROWAICH - TRt L7
FTHDH, (HPr: AARE L% (2002) [EEESHEAERR] B AEKHS)

0 {EEAEUE (operation standard) &1F, L FE 2 IXEM O K RLE TR AR, EESL
R VESETTE, BHEFE, ERAME, AR, FEEERCICHETIRELHELLLD
O, (AT : AARE T%2HRHQ2002) MEEEBEAGEFM] AARKHS)
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MAEGDOEE L THEIER L, ZTOMAEDOEIZESWTHAEFESM L EBIEFES
L DR EMZEH TS, ZOAFESRMORERR & BUALE O AR E 2 512DV T,
45 (X5.6.1),

o EERHBEAA—T
e mgl&ﬁ%mﬁaﬁﬂgﬁm BRI eeeeesesennnnn,, . e —
u! O b e I

SO BRI L
M B EREN S
I LR T >
= ’
£y gL —— N ‘ HIEE —~
IES. CNARCEEL. | M W A ﬁl " o
FAL —2 3 AEREED [| £ st : =
- = L . A =
% bl P o i ; =
B . i i —5 ! =
sy f| s || wmma | frees | -
LEnl || rEet || texe || 22w | =
mEaf || Ees || =eee || o |
o || Haiw || @wE || x| | Ew o #ws  #d -
o . ety D eEnn tEan tERS

e R T - BRI ARRAO AHER - e BEEERAOAMER 0 T 4 B ORADAERRERE e

HIFT) Rk
B5.6.1 £EEBRGAL A —2

5.6.1.1 £ERHDIE L EDRME

APESRIEIT, EFERET) (BE) SRR (BE) O LRTHD [RRIEHIF]. &A
AREZe M AEBE G TR E & L COMBHER S OFEE & £ 72 I3 E e B LR TH 5
TERERIRI ). NAUEREEIRE & L Co NBERHNTE T 258 Lo EIRTH 5 1%
HKI) D3 ODEFERIKIRMICHFATE D, TRMMEHFI & TTEREHK ) X, LG
Ot D EIRAZE R RN L A RMEICHET 5, TEESIK) 3. EEERNRAEL
BROEIIEEAN AR ER DT 2O THY . KFFROLEET BN TIE, E
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EOVHEDRH SN D X O IR EMRO R 2ME 5 72 X9 IR AMEYS —E L L
DX OHIETLH a2 AME LT

SIFRET S, + M

Fio. BRI 3 SRR B B, | e
FI EERIOMEHRSOERES LY i i ““““““ ‘EEEE
R SF B R T AEFERS TE R

L0, RIT, FHERERUFIETF L ‘“‘”?”’ﬁ{\”w’“g%ﬁ
St —REICIESERN 72 &Nk LA 1 @EED
FETEE AT L T LE 720 FEISEE o

R ERERR RSB A B A B —
HABKAET B D, 2 LT, 04 R st

R BRI, A TR D EEER

$E1 A ME (& L 7 A FE R I O G DE PN T BI5.6.1.1 FBE% L DEMIEHE

R AEFEITTELHDTH D, T
O BMEZ AT I TIL, RERE SRR TABESRME ) [H05ME) SR L &5,
THHAFERIK L BYE L OBRE R D & BRAFHIK & MR HEFI TR0 w7 S
WA IZAEEDR R L2 7N e ORI TH D, AERKIC OV TR, AERMEE
W2 ZENTET . TRLT LR oG B ITFISMIRIE NI L 720 | EpEr X
PRAET DA PLERETH D, SOICAEESFBOMEEMETLTH, HEN
ZILLEREL RO RWIREED & Z AR TH D, WFITHERE 2w L, A&
PESAEOW RN M ELTH, FIFRENLL ERELS 2GR VIRED & Z A +005
Hchs, T7hbb, ZO+NEEEZEDLESREL EOREDSFISN xR E & D
B EBITFRTEHHFERL TN D,
Z ORISR BRI, F RO EKREWE T OMGRE T n AT BRI
S X 5.6, 1.1 FFSHEK L LEAME] (ZRd, BARR RIS Z0ET v

80 ApEfIARDBELIZHOWNWT, A SNTZR—(LERDEATY — 7 1T 2 %7V — 27 L DD
U — 7 58 EBRARRE VD, ZORARIEN AT IUETEEE OARITE S (EENIT R
0. 72D EMEENEL 0D, TOHIGEENVESMETHY, ARSI 72> THE
ENBENTZGA, ICEERODIVLERD S, EFEENDHREITE WSS, 74 V&R
D, TOXISARER FIRAMENSKETH D, £z, DEOMEO LRA+0S&ETH
Do
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IZBWTHERTE2HR, LEAMIE TR SN DA Z DR O EEEZ RS, 20
Yrer. LEFUENZSIE LRV T a2l TV LA ES W BT S, 2k
OERRIMEZ ] B LW A > RATaRib e e D, £io, BERMFZGTZT Z L5
TERIFITRREEIMET L, SR EET LARWARA & SRR 225, T772
bbb, BFETEELR L ZOmWEE L OREZ RIHMGE-HEEIR TR Ya—0 v
e KA D Z LT D,

5.6.1.2 £EFHDBRESR

HL— DA AR & Stk & 9 2 (BB A pES I & BB DRk & FIRF I AE 0 & D G A 0E
FMEZFFNCHEN, B - LT 5L EFRETHEDOMEL T 570D, RO K
DleT — AL T — B, HENCKVMRT 5. UL, AESFMOESRMEE
Ko TXGERE ), EBx OEESRMZERT D RHERM) . £ L TR RV, IR
LB ERET D WWHESEHFERT) BLO [RIHMEERT] O 4 DOFMERTS
EVpksd (X5.6.1.2),

RS ~
RFORSEMETE s pod
et -t ] :
BRI 5 I
REOBIEEE Ty
exFILbFu IR ;,"
THR51E 1

W i
MR HEGRBETE )L
ex. B fEFROEE
KEARROHE i

ft&a,b,c,d,e
b
#HHaht

ESaat]
WROEIHEEEE 1|
ex. i R ERE AT
BAMBESH | 2

BV AT (AR
AT A R

B5.6.1.2 FEFHOEEER

FT. XD ER] OWMIER &2 ORENL, U EERENED X D @ rtok
BROD, TOXFHANEERZTHbDOTHDL, INEHkT2HAOH, TER]#
B TR Y AR PE S DME R A PESAE DG EPESRIE DN OB E R U, TR S7 )
T, K@ 272D OEE DXL T TRIMEHRE T 5, o, [REAFR] 1X. 4%
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FAERAFITHT D E L, A7V a—U U ZHEEEIT LD LT 5 BRE DL SE
PERNM DG BIESY, TOXHNEZHME L, HHT25ZLDTELHXFINET D,
ZLTC, TRV F, YESEBRGOEFER TV a— ) U 7B HELIEE &K
T, EFEAT V2=V v T EITRE B G & 72 D R PESRTF OGP EEAAET D &
& ZORME VAV OB BV ERESRMED DIEICAET 5, LV EIFEEEE (0
~EREE ER VRS RS L L. hEWEMIZEEEEREVED LT, L
JAE T0) 13T X TOAEERMEDOR () KL LTHE—D b L L, BRELITFEL
NH D ET D, LAUUETT XA 7 ¥ 2 — VBB B RE O 3 Bl AL BRI 2 350 C AR (B3)
PO RPN DT D82 R L, RSO X 512 EDREGIZ L LD 4
PEGUEERETH DO LT 5, ZOFRIZR LUl (T0) & T1)) DISAOARESAITH
EMEA 9999 & L, MIHIRRET 5, S HIT, EHREY 1M BRYEX Sy D AERESMC
BT 2 AR EECEEBE) & DB E~ZEI S D L EOEBEERT D, REME
(T 453 Getth D R S 2 Tl i3 & A SR DT R 2 KB L L, EARET LD ET
Do ORI RIE SN2V OFUE MBI R Z 100 5, L5 % A200 /58T 2,

A EFE ) 1L, KA EREBORMK IR LEEAFE (13t n OBR) 32~
DAEFEFRMF TR L, EET DO THD, TNEHET D TFRIX ) &, Hx ot
PESAE 2T 2B A DL FHNTERITMEIRE L, AEAT P a—1 7 OT X TOMH
FRIZIBWT, ZOBIXIT & 0 AEESRM 2 X535, £z, RRBIAFR) (X
KOs d 2R e U, A7 Y a—U r ZTHEEZ T U0 L5 BIRE N Y%A ES
HEONEEZBRFEL, T 52 L DTELXTHNET D,

MABRZAFEFED) 13, Mottty . TLBESRE ), TR DENENIZONT,
AT a— TR T LMY BN RO EERT D, £T. TOZM
EENETDinEND TER 8BS DXy 4k, WIC, SRAMEORE Z EEM L 3
2 %R DAEPEFHINZ BD < AR (EPEFHENC L7y > THERICAHE) T2
mEWS TREE/FE] ORGEME, £ LT, FMMEOEEE L TEREZRT HO
(FRRAFHIR ) E721% HEERIK) 2o, BARREHEEZRT O (EERIFK)) e
5 TEFE/BAMR OXSEERTHLOET D, B, WA RILEAICENT
BT LI WIRAMBIE, TEE I ROoSME2EE L L9 2 THEXESRIFIZZ D
FUEEHRET D LTIV MESEDLZENAREE 2D, KRS BRERIIZITZ
DEMHERIEICHBR AR ENMZ D Z LIcko Ty MEEICH L THIEEL, %
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JRARE & T D,

(G ERRES) 13, ERROFMEO B Lz o C TR R E2id [ AR
B EBRET D, TR BARR] SEEBEN TRARMB) 2o TEE A4
Popdefkns TRl oaid, [ZREEEY 1213 0~1 o/ EiE (52ER1213 0.0, 0.5, 1.0
3MEAIE) AR SN D BARBEE (SR (232 Tkt gk, TRESR
), THa4E ZNThoSREE LTRET S, 20 [BREK) 38t shs
BARIREEAE D GBI X 7 ORAFR A B A~EHRT D & EORKE L TES
T 5. ZORBPRIESNRNGEOHEMZ THERTSM 13 0.0, TLESAM] 13 0.5,
[r5etb) 13 1.0 & L. IR S 2 BARIBREEEIC Z OREE 3 U034 @ik
O THFHAMBEE L LTRESNDILIChD, SHIT, YHAEESEEAOHEA
[FIbREECEBUE D & DEAME A~ AR 2R ET 5. REMIET05&MEON;
SRR A A, M SR O R R L U, REE A R ET D, Z OBRESHRE S
NRWGEIT, ROERBOREMPMELESWEA SN, 2 b [BRGREK) & £
WARE OREITEERMOBELEHRL, HEHT L2 E T 5, fHRkMicH
v MEFEICKHE L TIRET 25613, @R AGECR/ N E TR R v b X8
BERURERIS 2 EPOSRMEE M 5T 22 LI LV AV a— U v T B A~O 3t & I HE
L4 %,

ZLT, IR ERMB, BAER, WP ERE. RMMHERTO—ED

fEmziefr LC EERMER] EPSZLET D,

S

5.6.1.3 EAEEFHDRE

BFEA T 2 — ) TRERO T & e SRR AERESR M OBIER KON, EERHHD
TERIAEPERME A~ D72 DR Giin) & AERIAEPESAT & ORISR O EICD
WT, AR —va »r EORBIZ b 6l 45, I 2 TIHEERFREDRE
GMEEMRT DT, A7V a— ) FHYEIC K D GFaR0E T EAM O 8 B A pE S

81 7w YA X (lot size) 1X, JISIZBWT 1 >0ry MZEEN5EE JIS Z8101-2-
1.8) X vy MZEENDHENAEOE, UIEAKRDOE JIS B3000-3022) L EHZINT
W5h, £70, THEr v FORE Z0E, EFEIEBZREM - RIS TTE L0120
T IER 5720 JIS B3000-3022) & EFESN TV D,

82 BxHUMRFRE] (setup time) &1E. YE(HIFME & b, ZOEFEDO T2 DITITH AL 5 H I
THWWEREZHELLEY, TOIRBICR T 72 OIS E R £ 72 3R B RO T O DR
a9, (AT AARRE TS (2002) TEESEMAERR] A ABKTGS)
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DHEZDXHGET D, 2 DU EDOAEFERIEOMAEDEN O D EEEFESRIEICD
WX, Bk 15.6.1.5 MR EXRE L COBEAEESFOBEI AR 2LV B
BAERT D,

£, WEBAEPESRMEOREITAEIC O LIEBRER VW BEOELE 2 RT [X
SYEFER] MHRRGE L, MEB EEK). TR TR PR . TRV~
DHHEAFRMNEERT D, ZORFOMEG] A K TSN EBAEESRI & T 5,
WIT, M TR EFEM) SMHTE L, 1 DU EFEET 5 2 O BIAEESRMEIC SN T
FRBIER) OFT X TERET D, MRS, UBREGERT] BLO [RHHEER
B ATOWT Tk gef) . TABESRME) . T+ 4efk) Blic, 2o TR/ 5, THEE
S, TERE /BB 28OV BT ROIBWNGTOFMTERET D, =
DR EN LI R e 0 IR U, LB 2R R A FES 0 IS DWW TR FESE
BEWEST D, B, WRDIGEICEBOTHRESE LW AR, LS E %
) oo TEE/FE] ORSEEEEEE L2 2T TEMHMEERT] O TSk
(2 1 L EOAEEOBEEZ R AMRBRMEICRET 5 2 EICK DV BESED T ENT
[ERRAS

BT, KOoGtha gL LeGa, &t TRk T4 20z
ho IBRRE) 2RET D2 LICE0 . HIffsh s RARREE (BRIE) b2
TNORAMBREME~OERE AIREL T 5, F7o, [Maxtstt) . B S, 145
FfF) ZnEho TEBRE 2%ET D2 LIk, YA R EA OB AR
BEFEHE D OEAMEE~DOEHRE FTREL 375, 2L, HUEEMEERE o T4

HERI ZRRE LW ek, TR ERE OREENIRH SN D,

5.6.1.4 MRBXEEFEXNIERDERTE

BIFEEPERF BN T RS CHAUTR A E 73 R I 5 S i E . #in T
HIVTHE T EAEETERB L OVEEREPRESN TN D, Z OHIRAPER HIC
AROE S VT B R U E 7o 3B i 2 50 O (B B AL PE SR A~ 5 T2 0D D XIS BESR & ik
ETHbOTHD, BARRICIE, AEREFHBIATR & 722 % WA E 72135 i 5 o3~
TIZHOWT, T EDOWERIAEERMIZEE ST 50, TEERMFER] (TS ERE] .
(SR Sy ). TR EZRR) . [RRBIX S ) O 4 &tk K 0 AERR) & OXRBEfRZRRE L,
BT 45, 2 o2, BRI Sl 2 TR R EPESRMxhic ) (T 6.6. 1.4 #
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e A PESMERTIE 2 | ITRT) R L 215, 2 ORI A PE RIS X
BN U TR T DS 1 LR WIEEIE 1 SO RRIZx LT 1
e, M T D AESRMENERD 25813 1 DORERRUCH LT 2 Ll EoR R
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