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Pr  equipment.

Th nce procedures.

1. S PERFORMING ANY MAINTENANCE 

2. ETY MEASURES AS DICTATED FOR 

3. NIT TO A POWER SOURCE UNTIL 

REME CAUTION IN WORKING ON 

1. PAIR TECHNICIAN.

2. D ON THE SERIAL NUMBER/RATING 

OWER SOURCE, DO NOT CONNECT IT 

3.  SOURCE BEFORE REMOVING OR 

4. ARGE EQUIPMENT, SUCH AS ANTI-

5. FACTURE; INTRODUCTION OF 

T AND VOID ANY APPLICABLE EPSON 

� n which, if ignored, could result 

ment.
PRECAUTIONS

ecautionary notations throughout the text are categorized relative to 1) Personal injury and 2) Damage to

e precautionary measures itemized below should always be observed when performing repair/maintena

DANGER

ALWAYS DISCONNECT THE PRODUCT FROM THE POWER SOURCE AND PERIPHERAL DEVICE

OR REPAIR PROCEDURES.

NOWORK SHOULD BE PERFORMED ON THE UNIT BY PERSONS UNFAMILIAR WITH BASIC SAF

ALL ELECTRONICS TECHNICIANS IN THEIR LINE OF WORK.

WHEN PERFORMING TESTING AS DICTATED WITHIN THIS MANUAL, DO NOT CONNECT THE U

INSTRUCTED TO DO SO. WHEN THE POWER SUPPLY CABLE MUST BE CONNECTED, USE EXT

POWER SUPPLY AND OTHER ELECTRONIC COMPONENTS.

WARNING

REPAIRS ON EPSON PRODUCT SHOULD BE PERFORMED ONLY BY AN EPSON CERTIFIED RE

MAKE CERTAIN THAT THE SOURCE VOLTAGES IS THE SAME AS THE RATED VOLTAGE, LISTE

PLATE. IF THE EPSON PRODUCT HAS A PRIMARY AC RATING DIFFERENT FROM AVAILABLE P

TO THE POWER SOURCE.

ALWAYS VERIFY THAT THE EPSON PRODUCT HAS BEEN DISCONNECTED FROM THE POWER

REPLACING PRINTED CIRCUIT BOARDS AND/OR INDIVIDUAL CHIPS.

IN ORDER TO PROTECT SENSITIVE MICROPROCESSORS AND CIRCUITRY, USE STATIC DISCH

STATIC WRIST STRAPS, WHEN ACCESSING INTERNAL COMPONENTS.

REPLACE MALFUNCTIONING COMPONENTS ONLY WITH THOSE COMPONENTS BY THE MANU

SECOND-SOURCE ICs OR OTHER NONAPPROVED COMPONENTS MAY DAMAGE THE PRODUC

WARRANTY.

� � � � � � Signals a precaution which, if ignored, could result in 

serious or fatal personal injury. Great caution should 

be exercised in performing procedures preceded by a 

WARNING heading.

� � � 	 � 
 � Signals a precautio

in damage to equip



Th pair procedures of EPL-5800. The 

ins  attention should be given to the 

pr

É=éêçÇìÅíK

ÉãJ
PREFACE

is manual describes basic functions, theory of electrical and mechanical operations, maintenance and re

tructions and procedures included herein are intended for the experienced repair technicians, and close

ecautions on the preceding page. Chapters are organized as follows:

CHAPTER 1. PRODUCT DESCRIPTIONS

mêçîáÇÉë=~=ÖÉåÉê~ä=çîÉêîáÉï=~åÇ=ëéÉÅáÑáÅ~íáçåë=çÑ=íÜÉ=éêçÇìÅíK

CHAPTER 2. OPERATING PRINCIPLES

aÉëÅêáÄÉë=íÜÉ=íÜÉçêó=çÑ=ÉäÉÅíêáÅ~ä=~åÇ=ãÉÅÜ~åáÅ~ä=çéÉê~íáçåë=çÑ=íÜ

CHAPTER 3. TROUBLESHOOTING

mêçîáÇÉë=íÜÉ=ëíÉéJÄóJëíÉé=éêçÅÉÇìêÉë=Ñçê=íêçìÄäÉëÜççíáåÖK

CHAPTER 4. DISASSEMBLY AND ASSEMBLY

aÉëÅêáÄÉë=íÜÉ=ëíÉéJÄóJëíÉé=éêçÅÉÇìêÉë=Ñçê=Çáë~ëëÉãÄäáåÖ=~åÇ=~ëë
ÄäáåÖ=íÜÉ=éêçÇìÅíK

CHAPTER 5. ADJUSTMENT

mêçîáÇÉë=~ÇàìëíáåÖ=éêçÅÉÇìêÉëK

CHAPTER 6. MAINTENANCE

mêçîáÇÉë=éêÉîÉåíáîÉ=ã~áåíÉå~åÅÉ=éêçÅÉÇìêÉëK

APPENDIX

mêçîáÇÉë=íÜÉ=ÑçääçïáåÖ=~ÇÇáíáçå=áåÑçêã~íáçå=Ñçê=êÉÑÉêÉåÅÉW
J=`çååÉÅíçê=máå=aá~Öê~ã
J=`áêÅìáí=_ç~êÇ=`çãéçåÉåí=i~óçìí
J=m~êíë=iáëíë=C=bñéäçÇÉÇ=aá~Öê~ãë
J=`áêÅìáí=pÅÜÉã~íáÅë



Revision Status

Revision Date of Issue Description

A January 7, 2000 First Release

B February 15, 2000 [Chapter 7 : Appendix] The parts list is added.
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QQ

Éåíë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QQ

åáëãKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QS

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QS

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QS

=EléíáçåF KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QT

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QV

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QV

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RM

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RN

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RO

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RO

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RQ

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RQ

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RR

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RR

íêçä=`áêÅìáí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RR

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RT

áíÅÜáåÖ=cìåÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RT

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RV

g~ã KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=RV

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SM

~ä=léÉê~íáçåëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SN

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SO

ì~äáíó=mêçÄäÉãëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SP

ãÄäó

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SS

=~åÇ=^ëëÉãÄäóKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SS

ÅÉ=~åÇ=aáë~ëëÉãÄäáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKK=SS
`çåíÉåíë

çÇìÅí=aÉëÅêáéíáçå

íäáåÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=V

cÉ~íìêÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=V

aáÑÑÉêÉåÅÉë=Ñêçã=bmiJRTMM KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NM

ëáÅ=péÉÅáÑáÅ~íáçåëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NM

mêáåíÉê=_~ëáÅ=péÉÅáÑáÅ~íáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NM

mêçÅÉëë=péÉÅáÑáÅ~íáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NP

m~éÉê=péÉÅáÑáÅ~íáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NQ

m~éÉê=qóéÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NQ

m~éÉê=cÉÉÇáåÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NQ

mêáåí~ÄäÉ=^êÉ~=EbåÖáåÉFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NR

oÉäá~ÄáäáíóI=aìê~ÄáäáíóI=pÉêîáÅÉ~Äáäáíó KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NR

léÉê~íáåÖ=`çåÇáíáçåë=fåÅäìÇáåÖ=`çåëìã~ÄäÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NT

píçê~ÖÉ=~åÇ=qê~åëéçêí=båîáêçåãÉåíë=fåÅäìÇáåÖ=`çåëìã~ÄäÉë KKKKKKKK=NU

bäÉÅíêáÅ=`Ü~ê~ÅíÉêáëíáÅë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NU

^ééäáÅ~ÄäÉ=pí~åÇ~êÇë=~åÇ=oÉÖìä~íáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NV

`çåëìã~ÄäÉ=péÉÅáÑáÅ~íáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OM

péÉÅáÑáÅ~íáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OM

píçê~ÖÉ=~åÇ=qê~åëéçêí=båîáêçåãÉåíë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OM

åíêçääÉê=péÉÅáÑáÅ~íáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OO

`çåíêçääÉê=_~ëáÅ=péÉÅáÑáÅ~íáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OO

`çåíêçääÉê=`çåÑáÖìê~íáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OP

bñíÉêå~ä=fLc=ëéÉÅáÑáÅ~íáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OQ

m~ê~ääÉä=fåíÉêÑ~ÅÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OQ

rp_=fåíÉêÑ~ÅÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OR

qóéÉ=_=fåíÉêÑ~ÅÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OR

åíêçä=m~åÉäKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OT

_ìííçåLiba=^êê~åÖÉãÉåíë=çå=`çåíêçä=m~åÉä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OT

iáëí=çÑ=m~åÉä=pÉííáåÖëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=OU

pÉííáåÖ=fíÉãë=EjçÇÉäJÇÉéÉåÇÉåíF KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=PQ

mêáåíÉê=jÉëë~ÖÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=PS

êîáÅÉ=`~ää=bêêçêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=PV

íÉë=Ñçê=léÉê~íáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QQ

bñé~åëáçå=o^j KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=QQ

mçïÉêáåÖ=lÑÑKKKKKKKKKKKKKKKKKKKKKKK

eáÖÜJqÉãéÉê~íìêÉ=`çãéçå

léÉê~íáåÖ=mêáåÅáéäÉë

léÉê~íáåÖ=mêáåÅáéäÉë=çÑ=jÉÅÜ~

m~éÉê=m~íÜ KKKKKKKKKKKKKKKKKKKKKKKKKKK

m~éÉê=cÉÉÇ=jÉÅÜ~åáëã KKKKK

pÉÅçåÇ=m~éÉê=cÉÉÇ=råáí

`Ü~êÖáåÖ=mêçÅÉëë KKKKKKKKKKKKKKK

lîÉêîáÉïKKKKKKKKKKKKKKKKKKKKKKKK

bñéçëìêÉ=mêçÅÉëë KKKKKKKKKKKKKKK

mêáåí~ÄäÉ=~êÉ~ KKKKKKKKKKKKKKKK

aÉîÉäçéãÉåí=mêçÅÉëë KKKKKKKK

lîÉêîáÉïKKKKKKKKKKKKKKKKKKKKKKKK

qê~åëÑÉê=mêçÅÉëëKKKKKKKKKKKKKKKKK

lîÉêîáÉïKKKKKKKKKKKKKKKKKKKKKKKK

cìëáåÖ=mêçÅÉëëKKKKKKKKKKKKKKKKKKKK

lîÉêîáÉïKKKKKKKKKKKKKKKKKKKKKKKK

cìëáåÖ=qÉãéÉê~íìêÉ=`çå

m~éÉê=bàÉÅí=mêçÅÉëë KKKKKKKKKKKK

c~ÅÉ=ìé=L=c~ÅÉ=Ççïå=pï

qêçìÄäÉëÜççíáåÖ

qêçìÄäÉëÜççíáåÖ KKKKKKKKKKKKKKKKKKKKKK

qêçìÄäÉëÜççíáåÖ=Ñçê=m~éÉê=

`ÜÉÅâ=mçáåí KKKKKKKKKKKKKKKKKKKK

qêçìÄäÉëÜççíáåÖ=Ñçê=^Äåçêã

`ÜÉÅâ=mçáåí KKKKKKKKKKKKKKKKKKKK

qêçìÄäÉëÜççíáåÖ=Ñçê=mêáåí=n

aáë~ëëÉãÄäó=~åÇ=^ëëÉ

lîÉêîáÉï KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

mêÉÅ~ìíáçå=Ñçê=aáë~ëëÉãÄäó

mêÉÅ~ìíáçå=~í=j~áåíÉå~å
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VO

=råáí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VO

äÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VO

ÅÜåáÅá~åë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VP

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VR

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VR

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VR

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VR

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VS

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=VV

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMM

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMQ

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=NMT
mêÉÅ~ìíáçå=~í=e~åÇäáåÖ=íÜÉ=i~ëÉê=jÉÅÜ~åáëã KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SS

e~åÇäáåÖ=cçêÄáÇÇÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SS

mêÉÅ~ìíáçå=~í=e~åÇäáåÖ=íÜÉ=mêáåí=_ç~êÇKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SS

mêÉÅ~ìíáçå=~í=e~åÇäáåÖ=íÜÉ=mÜçíçÅçåÇìÅíçê=Eaêìã=`~êíêáÇÖÉF KKKK=ST

oÉÖìä~êäó=oÉéä~ÅÉãÉåí=m~êíë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SU

pÉêîáÅÉ=qççäë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SU

péÉÅáÑáÅ~íáçå=Ñçê=pÅêÉïë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SU

ë~ëëÉãÄäó=mêçÅÉÇìêÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=SV

mêÉé~ê~íáçå=ÄÉÑçêÉ=Çáë~ëëÉãÄäáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TM

m~éÉê=cÉÉÇ=oçääÉê=oÉéä~ÅÉãÉåí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TM

qê~åëÑÉê=oçääÉê=oÉéä~ÅÉãÉåí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TN

m~éÉê=bãéíó=pÉåëçê=EmbNF=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TO

oáÖÜí=`çîÉê=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TO

`çåíêçä=m~åÉä=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TP

j~áå=`çåíêçä=_ç~êÇ=Emt_JmF=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TP

iÉÑí=`çîÉê=~åÇ=cêçåí=`çîÉê=oÉãçî~äKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TQ

m~éÉê=cÉÉÇ=pçäÉåçáÇ=EpiNF=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TQ

qçé=`çîÉê=oÉãçî~äKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TR

oÉ~ê=`çîÉê=oÉãçî~äKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TS

`ççäáåÖ=c~å=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TS

j~áå=jçíçê=^ëëÉãÄäó=oÉãçî~äKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TT

cìëáåÖ=råáí=oÉãçî~äKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TT

cìëáåÖ=råáí=aáë~ëëÉãÄäó KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=TU

fåíÉêäçÅâ=pïáíÅÜ=EpOF=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UM

mêáåí=eÉ~Ç=råáí=EmeF=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UN

mçïÉê=råáí=EmrNFI=m~éÉê=cÉÉÇ=pÉåëçê=EmpNF=oÉãçî~ä KKKKKKKKKKKKKKKKKKKKKKK=UN

eáÖÜ=sçäí~ÖÉ=råáí=EesNF=oÉãçî~äKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UO

pÉÅçåÇ=m~éÉê=cÉÉÇ=oçääÉê=oÉéä~ÅÉãÉåí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK=UP
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mÉåQGQ MKMR=ú=MKPR=ú=RKMM=ãã
EMKMR=ãã=fåÅêÉãÉåíëF

mÉåRGQ MKMR=ú=MKPR=ú=RKMM=ãã
EMKMR=ãã=fåÅêÉãÉåíëF

mÉåSGQ MKMR=ú=MKPR=ú=RKMM=ãã
EMKMR=ãã=fåÅêÉãÉåíëF

p=jÉåìGR bêêçê=pÜÉÉí lÑÑI=lå

q~ÄäÉ=NJOMK==cìåÅíáçå=pÉííáåÖ=EOF

jÉåì fíÉã s~äìÉ

bp`mO=jÉåì cçåí

máíÅÜ

`çåÇÉåëÉÇ

qK=j~êÖáå

qÉñí

`dq~ÄäÉ

`çìåíêó

^ìíç=`o

^ìíç=ic

_áí=fã~ÖÉ

wÉêç`Ü~ê

q~ÄäÉ=NJOM

jÉåì fíÉã



bmplk=bmiJRUMM oÉîáëáçå=_

m PO

cu `çìêáÉêI=mêÉëíáÖÉI=dçíÜáÅI=lê~íçêI=pÅêáéíI=
mêÉëÉåíçêI=p~åë=ëÉêáÑ

NMÅéáI=NOÅéáI=NRÅéáI=NTÅéáI=OMÅéáI=NQÅéáI=mêçéK

QPTI=URMI=URUI=USMI=USPI=USR

MKPM=ú=MKQM=ú=NKRM=áåÅÜ
EMKMR=áåÅÜ=áåÅêÉãÉåíëF

N=ú=SP=ú=ST=ú=~î~áä~ÄäÉ=Ej~ñ=UNF=iáåÉë

lÑÑI=lå

lÑÑI=lå

lÑÑI=lå

a~êâI=iáÖÜí

MI=φ

NGUI=OGV

K==cìåÅíáçå=pÉííáåÖ=EOF

s~äìÉ
êçÇìÅí=aÉëÅêáéíáçå `çåíêçä=m~åÉä

=jÉåì cçåí `çìêáÉêI=mêÉëíáÖÉI=oçã~åI=p~åë=ëÉêáÑI=pÅêáéíI=
lê~íçê=pI=l`o=^I=l`o=_

máíÅÜ NMÅéáI=NOÅéáI=NRÅéáI=mêçéK

`çåÇÉåëÉÇ lÑÑI=lå

qK=j~êÖáå MKQM=ú=MKRM=ú=NKRM=ú=áåÅÜ
EMKMR=áåÅÜ=áåÅêÉãÉåíëF

qÉñí N=ú=SOGU=ú=SSGV=ú=~î~áä~ÄäÉ=Ej~ñ=UNF=iáåÉë

`dq~ÄäÉ mÅrp^I=fí~äáÅI=mÅjìäíáäáåI=mÅmçêíìÖìÉI=
mÅ`~åcêÉåÅI=mÅkçêÇáÅI=mÅqìêâáëÜOI=
mÅfÅÉä~åÇáÅI=mÅbK=bìêçéÉI=_é_o^p`ffI=
_é^ÄáÅçãéI=oçã~åJUI=mÅbìêUUI
fpl=i~íáåNI=UURVJNR=fpl

`çìåíêó rp^I=cê~åÅÉI=dÉêã~åóI=rhI=aÉåã~êâI=
pïÉÇÉåI=fí~äóI=pé~áåNI=g~é~åI=kçêï~óI=
aÉåã~êâOI=pé~áåOI=i~íáå^ãÉêáÅ

^ìíç=`o låI=lÑÑ

^ìíç=ic lÑÑI=lå

_áí=fã~ÖÉ a~êâI=iáÖÜíI=_~ê`çÇÉ

wÉêç`Ü~ê MI=φ

q~ÄäÉ=NJOMK==cìåÅíáçå=pÉííáåÖ=EOF

jÉåì fíÉã s~äìÉ

fOPVu=jÉåì cçåí

máíÅÜ

`çÇÉ=m~ÖÉ

qK=j~êÖáå

qÉñí

^ìíç=`o

^ìíç=ic

^ìíç=dê~éÜáÅ

_áí=fã~ÖÉ

wÉêç`Ü~ê

`Ü~ê~ÅíÉêpÉí

q~ÄäÉ=NJOM

jÉåì fíÉã
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m PP

kl

GN

GO

GP

GQ

GR

GS

GT

GU

GV

GN
êçÇìÅí=aÉëÅêáéíáçå `çåíêçä=m~åÉä

qbW

W kçí=Çáëéä~óÉÇ=çå=íÜÉ=é~åÉäK=kçí=éêáåíÉÇ=çå=íÜÉ=ëí~íìë=ëÜÉÉíK=kçí=çéÉå=íç=
ìëÉêëK

W báíÜÉê=áë=Çáëéä~óÉÇ=ÇÉéÉåÇáåÖ=çå=íÜÉ=íóéÉ=çÑ=éáíÅÜ=çÑ=íÜÉ=ëÉäÉÅíÉÇ=ÑçåíK=
�máíÅÜÒ=áë=Çáëéä~óÉÇ=Ñçê=íÜÉ=ÑáñÉÇ=éáíÅÜ=ÑçåíI=~åÇ=�eÉáÖÜíÒ=áë=Ñçê=íÜÉ=
éêçéçêíáçå~ä=ÑçåíK

W aÉÑ~ìäí=î~äìÉ=áë=SQ=Ñçê=^QJãçÇÉä=ÅçåíêçääÉê=~åÇ=SM=Ñçê=iÉííÉêJãçÇÉä=
ÅçåíêçääÉêK

W ^ééÉ~êë=çåäó=áå=íÜÉ=diäáâÉ=ãçÇÉK

W ^ééÉ~êë=~åÇ=Å~å=ÄÉ=ëÉí=çåäó=ïÜÉå=çéíáçå~ä=^ÇçÄÉ=mp=P=âáí=áë=áåëí~ääÉÇK

W c~Åíçêó=ÇÉÑ~ìäí=ëÉííáåÖ=Ñçê=iÉííÉêJÅçåíêçääÉêK

W c~Åíçêó=ÇÉÑ~ìäí=ëÉííáåÖ=Ñçê=^QJÅçåíêçääÉêK

W c~Åíçêó=ÇÉÑ~ìäí=ëÉííáåÖ=Ñçê=iÉííÉêJÅçåíêçääÉêK

W c~Åíçêó=ÇÉÑ~ìäí=ëÉííáåÖ=Ñçê=^QJÅçåíêçääÉêK

MW tÜÉå=�póãpÉíÒ=î~äìÉ=áë=ÅÜ~åÖÉÇ=~åÇ=íÜÉ=Ñçåí=ëéÉÅáÑáÉÇ=Äó=cçåí=kìãÄÉê=
ÇçÉë=åçí=Ü~îÉ=áíë=póãÄçä=pÉíI=cçåí=pçìêÅÉ=~åÇ=cçåí=kìãÄÉê=ëÉííáåÖë=~êÉ=
~ìíçã~íáÅ~ääó=ã~ÇÉ=~ë=ÑçääçïëX

cçåí=pçìêÅÉ=Z=oÉëáÇÉåíI=cçåí=kìãÄÉê=Z=M

aìÉ=íç=íÜáëI=íç=éêáåí=Äó=íÜáë=ëóãÄçä=ëÉíI=~=Ñçåí=ãìëí=ÄÉ=ëÉäÉÅíÉÇ=Ñçê=ïÜáÅÜ=íÜÉ=
cçåí=pçìêÅÉ=~åÇ=cçåí=kìãÄÉê=s~äìÉ=~êÉ=ëìééçêíÉÇ=Äó=íÜáë=ëóãÄçä=ëÉíK
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m PQ

NK

aÉ

áíÉ

j

=t

ÇÉ

kç

i~

qo

qê

Åç

ql

pé

�

ÜÉå=íÜÉ=ãÉ~ëìêÉãÉåí=çÑ=qçåÉê=ÅçìåíÉê=

=�qçåÉê=lìíÒ=Éêêçê=çÅÅìêëK

Ç=áå=íÜÉ=jm=qê~óK

Éê

~êêçï=é~éÉê=äáâÉ=~å=ÉåîÉäçéK

ë

m=qê~ó=çê=i`K

=jm=qóéÉ=~åÇ=i`=qóéÉ=áë=ìëÉÇ=íç=ëÉäÉÅí=~=

éÉ=ëéÉÅáÑáÉÇ=Äó=íÜÉ=éêáåíÉê=ÇêáîÉêK

=Åçãã~åÇI=íÜÉ=ë~ãÉ=çéÉê~íáçå=~ë=ïÜÉå=

ÇK

åçí=ÄÉ=ëÉí=íç=i`=qóéÉK=líÜÉê=é~ê~ãÉíÉêë=~êÉ=

ëéçåÇÉåÅÉ=çÑ=�m~éÉê=qóéÉÒ=~åÇ=�jm=

ÉÇá~

q

I=jm=qóéÉI=~åÇ=íÜÉ=mêáåíáåÖ=jÉÇá~

jm=qóéÉ mêáåíáåÖ=jÉÇá~

lem lem

íÜÉê=íÜ~å=lem kçêã~ä=é~éÉê

^åó qÜáÅâ=é~éÉê

^åó mçëíÅ~êÇLbåîÉäçé

^åó lem
êçÇìÅí=aÉëÅêáéíáçå `çåíêçä=m~åÉä

RKOKN==pÉííáåÖ=fíÉãë=EjçÇÉäJÇÉéÉåÇÉåíF

ëÅêáÄÉÇ=ÄÉäçï=~êÉ=ãçÇÉäJÇÉéÉåÇÉåí=ëéÉÅáÑáÅ~íáçå=ÇÉí~áäë=çÑ=íÜÉ=ëÉííáåÖ=

ãë=Ñçê=bmiJRUMMK

m=jlab

ÜÉå=íÜÉ=é~éÉê=ëçìêÅÉ=ëÉííáåÖ=áë=�^ìíçÒ=çê=åçí=ëéÉÅáÑáÉÇI=jm=ãçÇÉ=

íÉêãáåÉë=íÜÉ=éêáçêáíó=çÑ=íÜÉ=ëçìêÅÉëK

êã~äW= jm=[=i`=Ejm=qê~ó=Ü~ë=éêáçêáíóF

ëíW= i`=[=jm=EiçïÉê=`~ëëÉííÉ=Ü~ë=éêáçêáíóF

^v=^ppfdk

~ó=^ëëáÖå=ÅÜ~åÖÉë=íÜÉ=~ëëáÖåãÉåí=Ñçê=íÜÉ=é~éÉê=ëçìêÅÉ=ëÉäÉÅí=

ãã~åÇ=Ebp`Cf@eFK=bÑÑÉÅíáîÉ=çåäó=Ñçê=m`i=ãçÇÉK

kbo=lrq

ÉÅáÑáÉë=íÜÉ=éêáåíÉê=çéÉê~íáçå=ïÜÉå=�qçåÉê=lìíÒ=çÅÅìêëK

`çåíáåìÉ

mêáåíÉê=ÇçÉë=åçí=éêçÇìÅÉ=�qçåÉê=lìíÒ=Éêêçê=~åÇ=ÅçåíáåìÉë=éêáåíáåÖ=

ïÜÉå=ãÉ~ëìêÉãÉåí=çÑ=qçåÉê=ÅçìåíÉê=êÉ~ÅÜÉë=íç=íÜÉ=äÉîÉä=ïÜÉêÉ=

�qçåÉê=lìíÒ=Éêêçê=çÅÅìêëK

qÜáë=ëÉííáåÖ=ÇçÉë=åçí=áåÑäìÉåÅÉ=íç=�qçåÉê=içïÒ=ï~êåáåÖK

qÜáë=é~ê~ãÉíÉê=áë=c~Åíçêó=ÇÉÑ~ìäíK

fí=áë=êÉÅçããÉåÇÉÇ=íç=ëÉí=íç=píçé=ïÜÉå=íÜÉ=éêáåíÉê=áë=äçÅ~íÉÇ=~í=Çáëí~åí=

éä~ÅÉ=EåÉíïçêâ=éêáåíÉê=ÉíÅKF=~åÇ=ìëÉê=Å~ååçí=ëÉÉ=áíë=éêáåíçìí=ëççåK

� píçé

�qçåÉê=lìíÒ=Éêêçê=çÅÅìêë=ï

êÉ~ÅÜÉë=íç=íÜÉ=äÉîÉä=ïÜÉêÉ

m^mbo=qvmb

péÉÅáÑáÉë=íÜÉ=é~éÉê=íóéÉ=äç~ÇÉ

� kçêã~äW= kçêã~ä=é~é

� qÜáÅâ=tW= qÜáÅâ=é~éÉê

� qÜáÅâ=kW= qÜáÅâ=~åÇ=å

� qê~åëéêåÅW =lem=ëÜÉÉí

jm=qvmbI=i`=qvmb

péÉÅáÑáÉë=íÜÉ=é~éÉê=íóéÉ=Ñçê=j

tÜÉå=�m~éÉê=pçìêÅÉ=Z=^ìíçÒI

ìåáí=íÜ~í=ã~íÅÜÉë=íÜÉ=é~éÉê=íó

få=~=éêáåíÉê=ãçÇÉ=ïáíÜçìí=ëìÅÜ

�mä~áåÒ=áë=ëÉäÉÅíÉÇ=áë=éÉêÑçêãÉ

�qê~åëéãÅóÒ=~åÇ=�i~ÄÉäÒ=Å~å

Åçããçå=íç=jm=qóéÉK

qÜÉ=ÑçääçïáåÖ=í~ÄäÉ=áë=íÜÉ=ÅçêêÉ

qóéÉÒ=ëÉííáåÖ=~åÇ=íÜÉ=éêáåíÉê=ã

q~ÄäÉ=NJONK==qê~ó=^ëëáÖå

ÜÉ=ÅçêêÉëéçåÇÉåÅÉ=çÑ=

íÜÉ=é~ê~ãÉíÉê=@
jm i` kçíÉ

Q N Q em=i~ëÉê=gÉí=Q=Åçãé~íáÄäÉ

Qh Q N em=i~ëÉê=gÉí=MMMLRMMMLUMMM=Åçãé~íáÄäÉ

Rp U N em=i~ëÉê=gÉí=Rpá=Åçãé~íáÄäÉ

q~ÄäÉ=NJOOK==m~éÉê=qóéÉ

m~éÉê=qóéÉ

kçêã~ä

kçêã~ä l

qÜáÅâ=t

qÜáÅâ=k

qê~åëéêåÅ
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m PR

nr

qÜ

ëé

èì

qÜ

ëÉ

fÑ=Ç

ï~

èì

m^

lå

íÜ

^ä

t

`Ü

éÉ

fÑ=�

éÉ

íç

r

�
^ìíçã~íáÅ=ëÉäÉÅíáçå
E~ää=áåíÉêÑ~ÅÉëF

u
^ìíçã~íáÅ=ëÉäÉÅíáçå
Em~ê~ääÉä=~åÇ=rp_F

�
^ìíçã~íáÅ=ëÉäÉÅíáçå
Em~ê~ääÉä=~åÇ=qóéÉ=_F

�
^ìíçã~íáÅ=ëÉäÉÅíáçå
Erp_=~åÇ=qóéÉ=_F

u
oÉíìêåë=íç=íÜÉ=Ñ~Åíçêó=ÇÉÑ~ìäí=
~ÑíÉê=íÜÉ=oÉëÉí=^ää=áë=éÉêÑçêãÉÇ=
çê=íÜÉ=éçïÉê=áë=íìêåÉÇ=çå=~Ö~áåK

PK==fåíÉêÑ~ÅÉ=pÉííáåÖë

qóéÉ=_ léÉê~íáçåë
êçÇìÅí=aÉëÅêáéíáçå `çåíêçä=m~åÉä

^kqfqv

áë=áë=íÜÉ=Åçéó=èì~åíáíó=ëÉííáåÖ=ïÜÉå=ÅçéóáåÖ=Äó=èì~åíáíóK=qÜáë=ëÉííáåÖ=áë=

ÉÅáÑáÉÇ=í~âáåÖ=éêÉÑÉêÉåÅÉ=çîÉê=íÜÉ=`çéáÉë=ëÉííáåÖK=tÜÉå=íÜÉ=éêáåíáåÖ=

~åíáíó=áë=O=çê=ãçêÉI=íÜÉ=`çéáÉë=ëÉííáåÖ=ïáää=ÄÉ=NK

áë=ëÉííáåÖ=Å~å=ÄÉ=ëéÉÅáÑáÉÇ=çåäó=ïáíÜ=bgi=çê=bp`Lm~ÖÉ=Åçãã~åÇ=~åÇ=íÜÉ=

ííáåÖ=Å~ååçí=ÄÉ=ëíçêÉÇK

~í~=Ñçê=N=àçÄ=Ç~í~=Ñ~áäÉÇ=íç=ÄÉ=ëíçêÉÇ=áåíç=éêáåíÉêI=íÜÉ=ï~êåáåÖ=�`çää~íÉ=

ë=Çáë~ÄäÉÇÒ=ïáää=ÄÉ=Çáëéä~óÉÇ=~åÇ=íÜÉ=éêáåíÉê=éêáåíë=çìí=çåäó=çåÉ=

~åíáíóK

o^iibi=fLcI=rp_=fLcI=^ru=fLc

äó=áåíÉêÑ~ÅÉë=íÜ~í=~êÉ=ëÉí=íç=�låÒ=Äó=íÜÉ=é~åÉä=ëÉííáåÖ=Å~å=ÄÉ=ìëÉÇ=Äó=

É=~ìíçã~íáÅ=ëÉäÉÅíáçåK

ä=áåíÉêÑ~ÅÉë=~êÉ=ëÉí=íç=�låÒ=~í=íÜÉ=Ñ~Åíçêó=ÇÉÑ~ìäí=ëÉííáåÖK

ÜÉå=ìëÉ=~=ÑáñÉÇ=áåíÉêÑ~ÅÉI=ëÉí=�låÒ=çåäó=Ñçê=íÜÉ=áåíÉêÑ~ÅÉ=íÜ~í=íç=ÄÉ=ìëÉÇK

~åÖÉë=íç=íÜÉ=áåíÉêÑ~ÅÉ=ëÉííáåÖ=ïáää=ÄÉ=ÉÑÑÉÅíáîÉ=~ÑíÉê=íÜÉ=oÉëÉí=^ää=áë=

êÑçêãÉÇ=çê=íÜÉ=éçïÉê=áë=íìêåÉÇ=çå=~Ö~áåK

lÑÑÒ=áë=ëÉí=íç=~ää=áåíÉêÑ~ÅÉëI=íÜÉó=~êÉ=êÉëÉí=íç=�låÒ=~ÑíÉê=íÜÉ=oÉëÉí=^ää=áë=

êÑçêãÉÇ=çê=íÜÉ=éçïÉê=áë=íìêåÉÇ=çå=~Ö~áåK=Efí=áë=åçí=~ääçïÉÇ=íç=ëÉí=�lÑÑÒ=

=~ää=áåíÉêÑ~ÅÉëKF

�W=låI=uW=lÑÑ

q~ÄäÉ=NJOPK==fåíÉêÑ~ÅÉ=pÉííáåÖë

m~ê~ääÉä rp_ qóéÉ=_ léÉê~íáçåë

ëáåÖ=cáñÉÇ=fLc � u u låäó=é~ê~ääÉä=Å~å=ÄÉ=ìëÉÇK

u � u låäó=rp_=Å~å=ÄÉ=ìëÉÇ

u u � låäó=qóéÉ=_=~åÇ=ÄÉ=ìëÉÇK

fLc=~ìíçã~íáÅ=
ëÉäÉÅíáçå

� �

� �

� u

u �

kçí=ÉÑÑÉÅíáîÉ
u u

q~ÄäÉ=NJO

m~ê~ääÉä rp_
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m PS

NK

mê

~å

pí

áåá

bê

oÉ
êçÇìÅí=aÉëÅêáéíáçå `çåíêçä=m~åÉä

RKP==mêáåíÉê=jÉëë~ÖÉë

áåíÉê=ãÉëë~ÖÉë=~êÉ=pí~íìë=jÉëë~ÖÉI=bêêçê=jÉëë~ÖÉI=t~êåáåÖ=jÉëë~ÖÉI=

Ç=pÉêîáÅÉ=`~ää=bêêçê=jÉëë~ÖÉK

~íìë=jÉëë~ÖÉ=áë=Çáëéä~óÉÇ=çåäó=ïÜÉå=íÜÉêÉ=~êÉ=åç=Éêêçê=çê=ÇìêáåÖ=íÜÉ=

íá~äáò~íáçåK=kç=íïç=pí~íìë=jÉëë~ÖÉë=Çáëéä~óÉÇ=~í=íÜÉ=ë~ãÉ=íáãÉ=~åÇ=

êçê=jÉëë~ÖÉ=áë=Çáëéä~óÉÇ=áå=íÜÉ=éêáçêáíó=çêÇÉêK

ÑÉê=íç=íÜÉ=í~ÄäÉë=çå=ÑçääçïáåÖ=é~ÖÉë=Ñçê=É~ÅÜ=Éêêçê=áåÇáÅ~íáçåK
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m PT

`ä~ëëáÑáÅ~íáçå

king RAM. After checking RAM 

ized on the status sheet.

Ö=Éêêçê=ãÉëë~ÖÉ=áë=áåÇáÅ~íÉÇK

pí~íìë

~í~=iba `çåíáåìÉ=iba `ä~ëëáÑáÅ~íáçå

p pí~íìë

p � � pí~íìë

o � � pí~íìë

o � pí~íìë

b � � bêêçê

m � � bêêçê

c � � bêêçê

m � � bêêçê

j � � bêêçê

m � � bêêçê

q � � bêêçê

m � � bêêçê

m � � bêêçê

j � � bêêçê

få � � bêêçê

få � � bêêçê

få � � bêêçê

�

êçÇìÅí=aÉëÅêáéíáçå `çåíêçä=m~åÉä

q~ÄäÉ=NJOQK==mêáåíÉê=jÉëë~ÖÉ

jÉëë~ÖÉë=áå=i`aJbèìáééÉÇ=jçÇÉäë iba=fåÇáÅ~íáçåë

EtÜÉå=íÜÉ=éêáåíÉê=áë=íìêåÉÇ=çåKF

1. All the LED on.

2. All the LED off. This indicates the printer is checking ROM.

3. Paper LED is turned off, and Toner LED lights on. This indicates the printer is chec

has completed, Toner LED is turned off. Check if the expanded memory is recogn

4. Memory LED is turned on. This indicates the printer is performing self-check.

5. The printer is now ready to print.

aìêáåÖ=íÜÉ=ëÉèìÉåÅÉ=~ÄçîÉI=áÑ=~åó=ëÉêîáÅÉ=Å~ää=Éêêçê=Ü~ë=ÇÉíÉÅíÉÇI=ÅçêêÉëéçåÇáå

jÉëë~ÖÉë=áå=i`aJbèìáééÉÇ=jçÇÉäë m~éÉê=iba qçåÉê=iba jÉãçêó=iba låäáåÉ=iba a

ÉêîáÅÉ=oÉèK=ÉÑÑÑÑ oÉÑÉê=íç=NKS=?pÉêîáÅÉ=`~ää=bêêçêë?

óëíÉã=`ÜÉÅâ � � � �

ÉëÉí=^ää � � � �

ÉëÉí � � � �

ñáíáåÖ=m~éÉê=g~ã � � � �

~éÉê=g~ã � � � �

ÉÉÇ=g~ã � � � �

êáåíÉê=léÉå � � � �

~åì~ä=cÉÉÇ=ëëëë=íííí � � � �

~éÉê=lìí=ëëëëë=íííí � � � �

çåÉê=lìí � � � �

~éÉê=pÉí=ëëëëë=íííí � � � �

êáåí=lîÉêêìå � � � �

Éã=lîÉêÑäçï � � � �

î~äáÇ=mpP � � � �

î~äáÇ=^ìñ=fLc=`~êÇ � � � �

î~äáÇ=olj=^ � � � �

W=lå��W=lÑÑ===�W=cä~ëÜáåÖ



bmplk=bmiJRUMM oÉîáëáçå=_

m PU

~í~=iba `çåíáåìÉ=iba `ä~ëëáÑáÅ~íáçå

t �=çê=�
=~ë=åçêã~ä=
~=íê~åëÑÉê

�

pí~íìë

t � � bêêçê

` � � t~êåáåÖ

` � � t~êåáåÖ

fã � � t~êåáåÖ

` � � t~êåáåÖ

c t~êåáåÖ

k � � t~êåáåÖ

c � � pí~íìë

t � � pí~íìë

q � � t~êåáåÖ

l pí~íìë

p � � pí~íìë

o � � pí~íìë

�

êçÇìÅí=aÉëÅêáéíáçå `çåíêçä=m~åÉä

jÉëë~ÖÉë=áå=i`aJbèìáééÉÇ=jçÇÉäë m~éÉê=iba qçåÉê=iba jÉãçêó=iba låäáåÉ=iba a

êáíáåÖ=olj=^
� � � � ë~ãÉ

Ç~í

êáíÉ=bêêçê=olj=^ � � � �

çää~íÉ=ï~ë=Çáë~ÄäÉÇ � � � �

ÜÉÅâ=m~éÉê=páòÉ � � � �

~ÖÉ=léíáãìã � � � �

ÜÉÅâ=m~éÉê=qóéÉ � � � �

çêã~í=bêêçê=olj=^ kç=áåÇáÅ~íáçå=Ebgi=ëí~íìë=ïáää=ÄÉ=ëìééçêíÉÇF

ÉÉÇ=ãÉãçêó � � � �

çêã=cÉÉÇ � � � �

~êåáåÖ=ré � � � �

çåÉê=içï � � � �

ÑÑäáåÉ låäáåÉ=iba=ÖçÉë=çÑÑ

í~åÇÄó � � � �

É~Çó � � � �=çê=�

W=lå��W=lÑÑ==�W=cä~ëÜáåÖ

q~ÄäÉ=NJOQK==mêáåíÉê=jÉëë~ÖÉ



bmplk=bmiJRUMM oÉîáëáçå=_

m PV

NK

�

�

�

êçÇìÅí=aÉëÅêáéíáçå pÉêîáÅÉ=`~ää=bêêçêë

S==pÉêîáÅÉ=`~ää=bêêçêë

bñéä~å~íáçå

^å=Éêêçê=ÖÉåÉê~íÉÇ=íÜ~í=Å~ååçí=ÄÉ=ëçäîÉÇ=Äó=ìëÉê=ëáÇÉK

iba=`çåÇáíáçå

^ää=iba=çåK=EMKU=ëÉÅF=→=^ää=iba=çÑÑ=EMKO=ëÉÅF=→ oÉëéÉÅíáîÉ=iba=çå=
ëéÉÅáÑáÉÇ=Äó=Éêêçê=ÅçÇÉ=EMKU=ëÉÅF=→ ^ää=iba=çÑÑ=EMKO=ëÉÅF

qÜáë=ëÉèìÉåÅÉ=áë=êÉéÉ~íÉÇ=áå=O=ëÉÅ=áåíÉêî~äK

oÉÑÉê=íç=íÜÉ=ÑçääçïáåÖ=q~ÄäÉ=NJOR=~åÇ=q~ÄäÉ=NJOS=Ñçê=ÇÉí~áäëK

pçäìíáçå

qìêå=çÑÑ=íÜÉ=éçïÉê=~åÇ=Ä~Åâ=çåK

fÑ=~å=Éêêçê=ëíáää=êÉã~áåëI=ëÉÉ=íÜÉ=áåÇáÅ~íÉÇ=Éêêçê=ÅçÇÉ=íç=ÅÜÉÅâ=~åÇ=

êÉéä~ÅÉ=íÜÉ=ÅçåÅÉêåáåÖ=ìåáíK



bmplk=bmiJRUMM oÉîáëáçå=_

m QM

b åäáåÉ=iba a~í~=iba `çåíáåìÉ=iba

� � �

� � �

� � �

� � �

� � �

� � �

� � �

�

b åäáåÉ=iba a~í~=iba `çåíáåìÉ=i~ãé

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �
êçÇìÅí=aÉëÅêáéíáçå pÉêîáÅÉ=`~ää=bêêçêë

]

q~ÄäÉ=NJORK==pÉêîáÅÉ=`~ää=bêêçê=EbåÖáåÉJoÉä~íÉÇF

êêçê=`çÇÉ bñéä~å~íáçå m~éÉê=iba qçåÉê=iba jÉãçêó=iba l

bMMMP c~áäìêÉ=áå=ÑìëÉê=ìåáí � � �

bMMMQ c~áäìêÉ=áå=ã~áå=ãçíçê � � �

bMMMR c~áäìêÉ=áå=Ñ~å=ãçíçê � � �

bMMMS c~áäìêÉ=áå=éçäóÖçå=ãçíçê � � �

bMMMT c~áäìêÉ=áå=esmp � � �

bMMMV c~áäìêÉ=áå=ä~ëÉêJÇáçÇÉ � � �

bMMNQ båÖáåÉ=ÅçããìåáÅ~íáçå=Éêêçê � � �

W=lå��W=lÑÑ

q~ÄäÉ=NJOSK==pÉêîáÅÉ=`~ää=bêêçê=E`çåíêçääÉêJoÉä~íÉÇF

êêçê=`çÇÉ bñéä~å~íáçå m~éÉê=iba qçåÉê=iba jÉãçêó=iba l

`MMNT `mr=bêêçê=EråÇÉÑáåÉÇ=áåíÉêêìéíáçå=çÅÅìêêÉÇF � � �

`MMUN `mr=bêêçê=Eqi_=êÉîáëáåÖ=ÉñÅÉéíáçåF � � �

`MMUO `mr=bêêçê=Eqi_=ãáëí~âÉ=ÉñÅÉéíáçå=xiç~ÇLcÉíÅÜzF � � �

`MMUP `mr=bêêçê=Eqi_=ãáëí~âÉ=ÉñÅÉéíáçå=xpíçêÉzF � � �

`MMUQ `mr=bêêçê=E^ÇÇêÉëë=Éêêçê=ÉñÅÉéíáçå=xiç~ÇLcÉíÅÜzF � � �

`MMUR `mr=bêêçê=E^ÇÇêÉëë=Éêêçê=ÉñÅÉéíáçå=xpíçêÉzF � � �

`MMUS `mr=bêêçê=E_ìë=Éêêçê=ÉñÅÉéíáçå=xpíçêÉzF � � �

`MMUT `mr=bêêçê=E_ìë=Éêêçê=ÉñÅÉéíáçå=xiç~ÇLpíçêÉzF � � �

`MMUU `mr=bêêçê=Epvp`^ii=ÉñÅÉéíáçåF � � �

`MMVM `mr=bêêçê=EoÉëÉêî~íáçå=Åçãã~åÇ=ÉñÅÉéíáçåF � � �

`MMVN `mr=bêêçê=E`çéêçÅÉëëçê=Ää~åâ=ÉñÅÉéíáçåF � � �

`MMVO `mr=bêêçê=Ecmr=ÉñÅÉéíáçåF � � �

`MMVP `mr=bêêçê=Eqi_=ÉñÅÉéíáçåF � � �

`MMVQ `mr=bêêçê=Euqi_=ÉñÅÉéíáçåF � � �



bmplk=bmiJRUMM oÉîáëáçå=_

m QN

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

b åäáåÉ=iba a~í~=iba `çåíáåìÉ=i~ãé
êçÇìÅí=aÉëÅêáéíáçå pÉêîáÅÉ=`~ää=bêêçêë

`MMVR `mr=bêêçê=E`~ëÜ=ÉñÅÉéíáçåF � � �

`MMVS `mr=bêêçê=Eqê~é=ÉñÅÉéíáçåF � � �

`MMVT `mr=bêêçê=Ecmr=Éêêçê=ÉñÅÉéíáçåF � � �

`MMVU `mr=bêêçê=Et~íÅÜ=ÉñÅÉéíáçåF � � �

`MNOU `mr=bêêçê=EråÇÉÑáåÉÇ=íê~éF � �

`MORR `mr=bêêçê=Ekjf=ÉñÅÉéíáçåF � � �

`MORS `mr=bêêçê=Eaáîáëáçå=Äó=MF � � �

`MORT `mr=bêêçê=E^êáíÜãÉíáÅ=lîÉêÑäçïF � � �

`MORU `mr=bêêçê=E_êÉ~â=ÖÉåÉê~íÉÇF � � �

`MUMM fmi=bêêçê=E`çåíêçääÉê=Ñ~áäìêÉF � � �

`NMMM pí~åÇ~êÇ=o^j=Éêêçê=Ekç=o^j=~í=~ääI=ÉíÅKF � � �

`NMMN
pí~åÇ~êÇ=o^j=Éêêçê=Ekçí=ÉåçìÖÜ=Ñçê=ãáåáãìã=
ëí~ÅâI=ÉíÅKF

� � �

`NMMO
pí~åÇ~êÇ=o^j=Éêêçê=Ekçí=ÉåçìÖÜ=Ñçê=ëí~åÇ~êÇ=ëáòÉI=
ÉíÅKF

� � �

`NMMP léíáçå=o^j=Éêêçê � � �

`NNMM olj=ÅÜÉÅâëìã=Éêêçê=EÄáíMJNRFEÑçåíF � � �

`NNMN olj=ÅÜÉÅâëìã=Éêêçê=EÄáíNSJPNFEÑçåíF � � �

`NNOM olj=ÅÜÉÅâëìã=Éêêçê=EÄáíMJTFEéêçÖê~ãF � � �

`NNON olj=ÅÜÉÅâëìã=Éêêçê=EÄáíUJNRFEéêçÖê~ãF � � �

`NNOO olj=ÅÜÉÅâëìã=Éêêçê=EÄáíNSJOPFEéêçÖê~ãF � � �

`NNOP olj=ÅÜÉÅâëìã=Éêêçê=EÄáíOQJPNFEéêçÖê~ãF � � �

`NNTM léíáçå=Ñçåí=olj=ÅÜÉÅâëìã=Éêêçê � � �

`NNUM léíáçå=olj=ãçÇìäÉ=^=ÅÜÉÅâëìã=Éêêçê � � �

`NNUN léíáçå=olj=ãçÇìäÉ=_=ÅÜÉÅâëìã=Éêêçê � � �

`NNUR råëìééçêíÉÇ=olj=ãçÇìäÉ � � �

q~ÄäÉ=NJOSK==pÉêîáÅÉ=`~ää=bêêçê=E`çåíêçääÉêJoÉä~íÉÇF

êêçê=`çÇÉ bñéä~å~íáçå m~éÉê=iba qçåÉê=iba jÉãçêó=iba l



bmplk=bmiJRUMM oÉîáëáçå=_

m QO

� � �

� � �

� � �

� � �

� � �

� � �

�

b åäáåÉ=iba a~í~=iba `çåíáåìÉ=i~ãé
êçÇìÅí=aÉëÅêáéíáçå pÉêîáÅÉ=`~ää=bêêçêë

`NNVM `~êíêáÇÖÉ=~ÅÅÉëë=ìå~ÄäÉ � � �

`NOMM bbmolj=ïêáíáåÖ=Éêêçê � � �

`NONM bbmolj=ïêáíáåÖ=äáãáí � � �

`NQMM båÖáåÉ=áåáíá~äáò~íáçå=Éêêçê � � �

`NVVV líÜÉê=Ü~êÇï~êÉ=Éêêçê � � �

`OMMM pçÑíï~êÉ=Éêêçê � � �

W=lå��W=lÑÑ

q~ÄäÉ=NJOSK==pÉêîáÅÉ=`~ää=bêêçê=E`çåíêçääÉêJoÉä~íÉÇF

êêçê=`çÇÉ bñéä~å~íáçå m~éÉê=iba qçåÉê=iba jÉãçêó=iba l



bmplk=bmiJRUMM oÉîáëáçå=_

m QP

NK

qÜ

ëï

eb

^ä

Éè

Ñç

�

�

ql

mÉ

me

mÉ

�N

åíë=çÑ=bbmolj=ïáíÜ=�MMeÒ=~åÇ=ëÉí=íÜÉ=

fqf^ifw^qflk

áåÖ=áåÑçêã~áíçå=çÑ=Åçããçå=ÑìåÅíáçå~ä=

åÅíáçå~ä=ÉåîáêçåãÉåí=~åÇ=ëÉí=íÜÉ=Ñ~Åíçêó=

ÇÉ=oljJafjj=ìéÇ~íÉ=ÑìåÅíáçåK

íÜÉ=éêáåíÉê=ëí~êíë=åçêã~ä=éçïÉêJçå=ëÉèìÉåÅÉK=

ìåíáä=�m~éÉêÒI=�qçåÉêÒ=~åÇ=�jÉãçêóÒ=ibaë=

åÖ=o^j=ÅÜÉÅâK

=~åÇ=�låäáåÉÒ=iba=ëí~êíë=ÄäáåâáåÖ=~åÇ=~ää=

éêçñK=P=ëÉÅçåÇë=ä~íÉêI=�`çåíáåìÉÒ=~åÇ=�cçêã=

åÇ=íÜáë=áåÇáÅ~íÉë=íÜ~í=íÜÉ=éêáåíÉê=áë=êÉ~Çó=íç=

~=é~ê~ääÉä=fLcK

åäáåÉÒ=iba=áë=ÄäáåâáåÖ=~åÇ=~ää=çíÜÉê=ibaë=~êÉ=

e

q

m

b

m

r

ê~íáçå=ÅäÉ~êë=~ää=ëÉííáåÖ=áåÑçêã~íáçå=~åÇ=~=

=î~äìÉ=~ë=ïÉääK
êçÇìÅí=aÉëÅêáéíáçå pÉêîáÅÉ=`~ää=bêêçêë

T==péÉÅá~ä=léÉê~íáçå

É=ÑìåÅíáçå=ÇÉëÅêáÄÉÇ=ÄÉäçï=~êÉ=~Åíáî~íÉÇ=Äó=ÜçäÇáåÖ=íÜÉ=ëéÉÅáÑáÉÇ=

áíÅÜÉë=Ççïå=ïÜÉå=íìêåáåÖ=íÜÉ=éêáåíÉê=çåK

u=arjm

ä=éêáåí=Ç~í~=~êÉ=éêáåíÉÇ=áå=^p`ff=ÜÉñ~ÇÉÅáã~ä=î~äìÉK=^åó=áåíÉêÑ~ÅÉ=

ìáééÉÇ=ïáíÜ=íÜÉ=éêáåíÉê=áë=î~äáÇ=Ñçê=êÉÅÉáîáåÖ=íÜÉ=Ç~í~=áå=íÜáë=ãçÇÉK=qÜÉ=

ääçïáåÖ=áåÑçêã~áíçå=áë=éêáåíÉÇK

^=äáëí=çÑ=êÉÅÉáîÉÇ=Ç~í~=ÅçåîÉêíÉÇ=áå=^p`ff=ÜÉñ~ÇÉÅáã~ä=î~äìÉK

EkçåJêÉ~Ç~ÄäÉ=ÅçÇÉ=áë=éêáåíÉÇ=~ë=�KÒF

m~ÖÉ=åìãÄÉê

kbo=obpbq

êÑçêãáåÖ=íÜáë=çéÉê~íáçå=áåáíá~äáòÉ=íÜÉ=íçåÉê=ÅçìåíÉê=î~äìÉ=íç=�b■■■■ cÒK

lql`lkar`qlo=ifcb=obpbq

êÑçêãáåÖ=íÜáë=çéÉê~áíçå=áåáíá~äáòÉ=íÜÉ=éÜçíçÅçåÇìÅíçê=ìåáí=äáÑÉ=ÅçìåíÉê=íç=

MMBÒK

bbmolj=fkfqf^ifw^qflk

qÜáë=çéÉê~íáçå=ÅäÉ~êë=íÜÉ=ÅçåíÉ

Ñ~Åíçêó=ÇÉÑ~ìäí=é~ê~ãÉíÉêëK

m^kbi=pbqqfkd=s^irb=fk

qÜáë=çéÉê~íáçå=áåáíá~äáòÉ=~ää=ëÉíí

ÉåîáêçåãÉåí=~åÇ=fLc=ëéÉÅáÑáÅ=Ñì

ÇÉÑ~ìäí=î~äìÉëK

rma^qb=moldo^j=olj

qÜáë=çéÉê~íáçå=~Åíáî~íÉë=íÜÉ=`ç

NK _ó=ÉñÉÅìíáåÖ=íÜÉ=çéÉê~íáçåI=

hÉÉé=ÇÉéêÉëëÉÇ=~ää=Äìííçåë=

~êÉ=íìêåÉÇ=çå=~ÑíÉê=ÅçãéäÉíá

OK kÉñíI=êÉäÉ~ëÉ=~ää=íÜÉ=Äìííçåë

çíÜÉê=ibaë=~êÉ=íìêåÉÇ=çåK=^é

cÉÉÇÒ=ibaë=~êÉ=íìêåÉÇ=çÑÑ=~

êÉÅÉáîÉ=íÜÉ=Ñáêãï~êÉ=Ç~í~=îá

PK ^ÑíÉê=ÅçãéäÉíáåÖ=ìéÇ~íÉI=�l

íìêåÉÇ=çÑÑK

q~ÄäÉ=NJOTK==péÉÅá~ä=léÉê~íáçå

cìåÅíáçå hÉó

Éñ=aìãé cçêã=cÉÉÇ

çåÉê=êÉëÉí lå=iáåÉ=H=cçêã=cÉÉÇ

ÜçíçÅçåÇìÅíçê=äáÑÉ=êÉëÉí lå=iáåÉ=H=`çåíáåìÉ

bmolj=áåáíá~äáò~íáçå lå=iáåÉ=H=`çåíáåìÉ=H=^äí

~åÉä=ëÉííáåÖ=î~äìÉ=áåáíá~äáò~íáçå `çåíáåìÉ

éÇ~íÉ=éêçÖê~ã=olj lå=iáåÉ=H=cçêã=cÉÉÇ=H=`çåíáåìÉ=H=^äí

� � � 	 � 
 � kçíÉ=íÜ~í=íÜáë=çéÉ

íçí~ä=éêáåí=ÅçìåíÉê



bmplk=bmiJRUMM oÉîáëáçå=_

m QQ

NK

NK

t

E`

çê

få=

qÜ

ã

E`

pm

NK

bm

fÑ=í

ã

Öì

�o

Éê

qÜ

Å~

éê

êÉ=`çãéçåÉåíë

ê=ÄÉÅçãÉë=ÜçíI=~åÇ=íÜÉêÉÑçêÉ=Å~êÉ=ãìëí=ÄÉ=

áí=ïÜáäÉ=çéÉåáåÖ=íÜÉ=éêáåíÉê=íç=ÅäÉ~ê=~=é~éÉê=
êçÇìÅí=aÉëÅêáéíáçå kçíÉë=Ñçê=léÉê~íáçå

U==kçíÉë=Ñçê=léÉê~íáçå

UKN==bñé~åëáçå=o^j

ÜÉå=bmiJRUMM=êìåë=çìí=çÑ=ãÉãçêóI=íÜÉ=jÉãçêó=iba=Ñä~ëÜÉë=çê=äáÖÜíëK

çêêÉëéçåÇë=íç=�jÉã=lîÉêÑäçïÒI=�fã~ÖÉ=léíáãìãÒI=�kÉÉÇ=jÉãçêóÒ=

=�`çää~íÉ=ï~ë=Çáë~ÄäÉÇÒçå=íÜÉ=ã~ÅÜáåÉë=ïáíÜ=i`aKF

íÜáë=Å~ëÉI=~åó=çÑ=íÜÉ=ÑçääçïáåÖ=ãÉ~ëìêÉë=ã~ó=ÄÉ=í~âÉåX

� oÉÇìÅáåÖ=íÜÉ=êÉëçäìíáçåK

� pÉäÉÅí=�e~äÑíçåÉÒ=ïÜÉå=ìëáåÖ=båÜ~åÅÉÇ=jáÅêçdê~óK

� oÉÇìÅáåÖ=íÜÉ=êÉÅÉáîáåÖ=ÄìÑÑÉê=ëáòÉ=íç=�jáåáãìãÒK

� rëÉ=çåäó=çåÉ=áåíÉêÑ~ÅÉ=~åÇ=ëÉí=�lÑÑÒ=Ñçê=çíÜÉê=áåíÉêÑ~ÅÉëK

É=çåäó=ï~ó=íç=ÇÉÑáåáíÉäó=~îçáÇ=ãÉãçêó=ëÜçêí~ÖÉë=áë=íç=áåëí~ää=ãçêÉ=

ÉãçêóK

çããÉêÅá~ääó=~î~áä~ÄäÉ=pao^j=afjjë=Ñçê=m`ëW=NSU=éáåëI=SQJÄáí=ïáíÜ=

aF
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OK qÜÉ=íÉãéÉê~íìêÉ=ÇÉíÉÅíÉÇ=Ä

ï~êãáåÖJìé=~åÇ=íÜÉ=íÉãéÉê

ï~êãáåÖJìé=ëí~êíë=~êÉ=Åçãé

ÇÉíÉÅíÉÇ=Äó=íÜÉ=íÜÉêãáëíçê=á

ÇÉíÉêãáåÉë=íÜÉ=íÜÉêãáëíçê=áë

EqÜáë=ÇÉíÉÅíáçå=~ééäáÉë=çåäó

íÜÉêãáëíçê=áë=ÄÉäçï=UMø`K

PK fÑ=íÜÉ=íÉãéÉê~íìêÉ=ÇÉíÉÅíÉÇ=

íÉãéÉê~íìêÉ=ïáíÜáå=QR=ëÉÅçå

ÑìëáåÖ=~Äåçêã~ä=êáëáåÖK

QK tÜÉå=ÅçåíêçääáåÖ=íÜÉ=íÉãéÉ

íÜÉêãáëíçê=ÖçÉë=ÄÉäçï=íÜÉ=ë

áí=ÇÉíÉêãáåÉë=~ë=ÑìëáåÖ=~Äåç

pÉííáåÖ=íÉãéÉê~íìêÉ=áë=NQMø`
ãçÇÉ=~åÇ=TMø`=çå=íÜÉ=ï~áíá
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ççíáåÖ=Ñçê=íÜÉ=^Äåçêã~ä=cìëáåÖ

oÉãÉÇó

→
vÉë

oÉéä~ÅÉ=íÜÉ=íÜÉêãáëíçê=EqeNF=çê=
íÜÉ=ÑìëáåÖ=ìåáíK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK
oÉéä~ÅÉ=íÜÉ=éçïÉê=ìåáí=EmrNFK

=~åÇ=
åÖ=

→
kç

oÉéä~ÅÉ=íÜÉ=ÑìëáåÖ=ìåáíK
oÉéä~ÅÉ=íÜÉ=ÜÉ~íÉê=ä~ãé=EeNF=çê=
íÜÉ=íÜÉêãçëí~í=EqpNFK

→
vÉë

oÉéä~ÅÉ=íÜÉ=éçïÉê=ìåáí=EmrNF=çê=
íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

Éê=`~ååçí=ÄÉ=qìêåÉÇ=lk

oÉãÉÇó

→
kç

`çååÉÅí=íÜÉ=éçïÉê=ÅçÇÉ=íç=íÜÉ=
éäìÖK

ÜÉ=
→
kç

`çååÉÅí=íÜÉ=éçïÉê=ÅçÇÉ=íç=íÜÉ=
éêáåíÉêK

→
kç

qìêå=íÜÉ=éçïÉê=ëïáíÅÜ=lkK

→
kç

^Çàìëí=íÜÉ=éçëáíáçå=çÑ=íÜÉ=
áåíÉêäçÅâ=ëïáíÅÜ=EpOFK

=ìåáí= →
kç

oÉéä~ÅÉ=íÜÉ=mrN=çê=íÜÉ=ã~áå=
Åçåíêçä=Äç~êÇK

→
vÉë

oÉéä~ÅÉ=íÜÉ=ÑìëÉ=EcN=çê=cOFK
êçìÄäÉëÜççíáåÖ qêçìÄäÉëÜççíáåÖ

NKOKN==`ÜÉÅâ=mçáåí

É=í~ÄäÉ=ÄÉäçï=äáëíë=íÜÉ=ÅÜÉÅâJéçáåí=Ñçê=áÇÉåíáÑóáåÖ=íÜÉ=éçëëáÄäÉ=Å~ìëÉ=~åÇ=~=

ÉÇó=Ñçê=É~ÅÜ=Éêêçê=ÇÉíÉÅíÉÇ=Äó=íÜÉ=éêáåíÉêK

kloj^i=i^pbo

kloj^i=mlivdlk=jlqlo

kloj^i=j^fk=jlqlo

kloj^i=c^k=jlqlo

^_kloj^i=crpfkd

mltbo=`^kklq=_b=qrok

q~ÄäÉ=PJQK==qêçìÄäÉëÜççíáåÖ=Ñçê=^Äåçêã~ä=i~ëÉê

~ìëÉ oÉãÉÇó

Äåçêã~ä=ä~ëÉê=ÇáçÇÉ oÉéä~ÅÉ=íÜÉ=éêáåí=ÜÉ~Ç=ìåáíK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

q~ÄäÉ=PJRK==qêçìÄäÉëÜççíáåÖ=Ñçê=^Äåçêã~ä=mçäóÖçå=jçíçê

~ìëÉ oÉãÉÇó

Äåçêã~ä=mçäóÖçå=jçíçê oÉéä~ÅÉ=íÜÉ=éêáåí=ÜÉ~Ç=ìåáíK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

q~ÄäÉ=PJSK==qêçìÄäÉëÜççíáåÖ=Ñçê=^Äåçêã~ä=j~áå=jçíçê

ÜÉÅâ=fíÉã oÉãÉÇó

~áå=jçíçê=EjNF=ÇçÉë=åçí=
í~íÉK

oÉéä~ÅÉ=íÜÉ=ã~áå=ãçíçê=EjNFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

q~ÄäÉ=PJTK==qêçìÄäÉëÜççíáåÖ=Ñçê=^Äåçêã~ä=c~å=jçíçê

ÜÉÅâ=fíÉã oÉãÉÇó

ççäáåÖ=c~å=jçíçê=EjOF=
çÉë=åçí=êçí~íÉK

oÉéä~ÅÉ=íÜÉ=ÅççäáåÖ=Ñ~å=ãçíçê=EjOFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

q~ÄäÉ=PJUK==qêçìÄäÉëÜ

`ÜÉÅâ=fíÉã

fë=íÜÉ=ÑìëáåÖ=ìåáí=ï~êãÉÇJìé\

↓kç

fë=íÜÉêÉ=Åçåíáåìáíó=ÄÉíïÉÉå=máå=N
máå=P=çÑ=íÜÉ=ÅçååÉÅíçê=çÑ=íÜÉ=Ñìëá
ìåáí\

q~ÄäÉ=PJVK==mçï

`ÜÉÅâ=fíÉã

fë=íÜÉ=éçïÉê=ÅçÇÉ=éäìÖÖÉÇ=áå\

↓vÉë

fë=íÜÉ=éçïÉê=ÅçÇÉ=ÅçååÉÅíÉÇ=íç=í
éêáåíÉê=ÄçÇó\

↓vÉë

fë=íÜÉ=éçïÉê=ëïáíÅÜ=EpNF=lk\

↓vÉë

fë=íÜÉ=áåíÉêäçÅâ=ëïáíÅÜ=EpOF=lk\

↓vÉë

fë=íÜÉ=ÑìëÉ=EcN=çê=cOF=áå=íÜÉ=éçïÉê
mrNF=ÇáëÅçååÉÅíÉÇ\
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êáåí=nì~äáíó=mêçÄäÉãë=O

=`~ìëÉ pçäìíáçå

íêáÇÖÉK fåëí~ää=íÜÉ=íçåÉê=Å~êíêáÇÖÉK

ÜÉ=íçåÉê= oÉéä~ÅÉ=íÜÉ=íçåÉê=Å~êíêáÇÖÉK

íêáÇÖÉK fåëí~ää=íÜÉ=Çêìã=Å~êíêáÇÖÉ

`=ÇêìãK oÉéä~ÅÉ=íÜÉ=lm`=ÇêìãK

ëÉê= oÉéä~ÅÉ=íÜÉ=éêáåí=ÜÉ~ÇK
oÉéä~ÅÉ=íÜÉ=ÜáÖÜ=îçäí~ÖÉ=ìåáí=
EesNFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

åëÑÉêK oÉéä~ÅÉ=íÜÉ=íê~åëÑÉê=êçääÉêK
oÉéä~ÅÉ=íÜÉ=ÜáÖÜ=îçäí~ÖÉ=ìåáí=
EesNFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

ëÉê= oÉéä~ÅÉ=íÜÉ=éêáåí=ÜÉ~ÇK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

~êÖáåÖK oÉéä~ÅÉ=íÜÉ=ÜáÖÜ=îçäí~ÖÉ=ìåáí=
EesNFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

oÉéä~ÅÉ=é~éÉêK

åëÑÉêK oÉéä~ÅÉ====íÜÉ=íê~åëÑÉê=êçääÉêK
oÉéä~ÅÉ=íÜÉ=ÜáÖÜ=îçäí~ÖÉ=ìåáí=
EesNFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK
êçìÄäÉëÜççíáåÖ qêçìÄäÉëÜççíáåÖ

NKP==qêçìÄäÉëÜççíáåÖ=Ñçê=mêáåí=nì~äáíó=mêçÄäÉãë

ÜÉå=íÜÉ=éêáåí=èì~äáíó=éêçÄäÉãë=çÅÅìêI=êÉéä~ÅÉ=íÜÉ=íçåÉê=Å~êíêáÇÖÉ=~åÇ=íÜÉ=

ìã=Å~êíêáÇÖÉ=ÑáêëíI=~åÇ=ÇÉíÉêãáåÉ=ÉáíÜÉê=áí=áë=Å~ìëÉÇ=Äó=É~ÅÜ=Å~êíêáÇÖÉ=çê=

ìëÉÇ=Äó=íÜÉ=éêáåíÉêK

ÜÉå=áí=áë=~=éêáåí=èì~äáíó=éêçÄäÉãI=ãÉ~ëìêÉ=íÜÉ=ÖÉåÉê~íáåÖ=éáíÅÜ=Ñçê=~Äåçêã~ä=

~ÖÉëI=~åÇ=ëéÉÅáÑó=íÜÉ=~Äåçêã~ä=é~êí=ïáíÜ=íÜÉ=í~ÄäÉ=ÄÉäçïK

cáÖìêÉ=PJNK==mêáåí=fã~ÖÉ

q~ÄäÉ=PJNMK==mêáåí=nì~äáíó=mêçÄäÉãë=N

máíÅÜ mçëëáÄäÉ=^Äåçêã~ä=m~êí=Eaá~ãÉíÉêF oÉéä~ÅÉãÉåí=råáí

Uãã päÉÉîÉ=oçääÉê=EφNRKTããF qçåÉê=`~êíêáÇÖÉ

QKOãã lm`=aêìã (φ PMããF aêìã=`~êíêáÇÖÉ

MKPãã qê~åëÑÉê=oçääÉê (φ NSããF qê~åëÑÉê=oçääÉê

OKUãã eÉ~í=oçääÉê=(φ OMããF
cìëáåÖ=råáí

TKUãã _~Åâìé=oçääÉê (φ ONKSããF

máíÅÜ=EããF

^Äåçêã~ä=
fã~ÖÉ

q~ÄäÉ=PJNNK==m

póãéíçã mçëëáÄäÉ

^ää=tÜáíÉ kç=íçåÉê=Å~ê

kç=íçåÉê=áå=í
Å~êíêáÇÖÉK

kç=Çêìã=Å~ê

aÉÑÉÅíáîÉ=lm

^Äåçêã~ä=ä~
ÉãáëëáçåK

fãéêçéÉê=íê~

^ää=_ä~Åâ ^Äåçêã~ä=ä~
ÉãáëëáçåK

^Äåçêã~ä=ÅÜ

tÜáíÉ=lìí m~éÉê=áë=ïÉíK

fãéêçéÉê=íê~

MVRNçONN

MVRNçONP

MVRNçOOM
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=çê=
ÜÉ=lm`=

oÉéä~ÅÉ=íÜÉ=lm`=ÇêìãK

åí=ÜÉ~ÇK oÉéä~ÅÉ=íÜÉ=éêáåí=ÜÉ~ÇK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

áåÖ=êçääÉêK oÉéä~ÅÉ=íÜÉ=ÑìëáåÖ=ìåáí=EÑìëáåÖ=
êçääÉêFK

åëÑÉê= oÉéä~ÅÉ=íÜÉ=íê~åëÑÉê=êçääÉêK

êáåí=nì~äáíó=mêçÄäÉãë=O

=`~ìëÉ pçäìíáçå
êçìÄäÉëÜççíáåÖ qêçìÄäÉëÜççíáåÖ

~Åâ=çÑ=é~éÉê=
Éíë=ÇáêíóK

cìëáåÖ=êçääÉê=áë=Çáêíó oÉéä~ÅÉ=íÜÉ=ÑìëáåÖ=ìåáí=EÑìëáåÖ=
êçääÉêFK

qê~åëÑÉê=êçääÉê=áë=ÇáêíóK oÉéä~ÅÉ=íÜÉ=íê~åëÑÉê=êçääÉêK

m~éÉê=é~íÜ=áë=ÇáêíóK `äÉ~å=íÜÉ=é~éÉê=é~íÜK

çï=áã~ÖÉ=
ÉåëáíóK

kç=íçåÉê=áå=íÜÉ=íçåÉê=
Å~êíêáÇÖÉK

oÉéä~ÅÉ=íÜÉ=íçåÉê=Å~êíêáÇÖÉK

lm`=Çêìã=áë=~í=íÜÉ=ÉåÇ=
çÑ=äáÑÉK

oÉéä~ÅÉ=íÜÉ=Çêìã=Å~êíêáÇÖÉK

aÉÑÉÅíáîÉ=ÇÉîÉäçéáåÖ=
Äá~ëK

oÉéä~ÅÉ=íÜÉ=ÜáÖÜ=îçäí~ÖÉ=ìåáí=
EesNFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

çÖÖó=
~ÅâÖêçìåÇK

aÉÑÉÅíáîÉ=ÇÉîÉäçéáåÖ=
Äá~ëK

oÉéä~ÅÉ=íÜÉ=ÜáÖÜ=îçäí~ÖÉ=ìåáí=
EesNFK
oÉéä~ÅÉ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇK

lm`=Çêìã=áë=~í=íÜÉ=ÉåÇ=
çÑ=äáÑÉK

oÉéä~ÅÉ=íÜÉ=Çêìã=Å~êíêáÇÖÉK

q~ÄäÉ=PJNNK==mêáåí=nì~äáíó=mêçÄäÉãë=O

póãéíçã mçëëáÄäÉ=`~ìëÉ pçäìíáçå

RNçOOS

RNçONQ

RNçONU

tÜáíÉ=äáåÉK=_ä~Åâ=
äáåÉK

qÜÉêÉ=áë=ëÅ~ê
Ç~ã~ÖÉ=çå=í
ÇêìãK

aÉÑÉÅíáîÉ=éêá

lÑÑëÉí=áã~ÖÉK aÉÑÉÅíáîÉ=Ñìë

aÉÑÉÅíáîÉ=íê~
êçääÉêK

q~ÄäÉ=PJNNK==m

póãéíçã mçëëáÄäÉ

MVRNçOOO

MVRNçONV
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QK

oÉ

~å

QK

ÇäáåÖ=íÜÉ=i~ëÉê=jÉÅÜ~åáëã

Éå

ÇäáåÖ=íÜÉ=mêáåí=_ç~êÇ

íÜÉ=ÑçääçïáåÖ=éêÉÅ~ìíáçåëK

oqfkd=^ka=hbbmfkd

�

çååÉÅí=íÜÉ=éçïÉê=ëìééäó=ïÜÉå=ïçêâáåÖ=çå=

êçìåÇ=íÜÉ=éêáåí=ÜÉ~Ç=çê=~êçìåÇ=íÜÉ=lm`=

Üäó=êÉÑäÉÅíáîÉ=íççäë=áåíç=íÜÉ=ä~ëÉê=é~íÜ=áë=

Å~êÉÑìä=íç=Ü~åÇäÉ=íÜÉëÉ=íççäë=ÉëéÉÅá~ääó=~í=

K

êå=çÑÑ=íÜÉ=éçïÉê=ëìééäó=ÄÉÅ~ìëÉ=íÜÉ=

ë=éçïÉêI=êÉãçîÉ=ï~íÅÜÉë=~åÇ=êáåÖë=~åÇ=

ÉÅíáîÉ=ÖçÖÖäÉëK

~í=ãÉÉí=íÜÉ=ÑçääçïáåÖ=ëéÉÅáÑáÅ~íáçåK

ïÉêW=MKSãt

äÉåÖíÜW=TTMJUNMåã

~ëëÉãÄäÉI=åçê=~Çàìëí=íÜÉ=ÑçääçïáåÖ=é~êíëK

í

êÉ=íÜÉ=áåëí~ääáåÖ=ëÅêÉïë=é~áåíÉÇ=êÉÇ

Ö=~åÇ=âÉÉéáåÖI=âÉÉé=íÜÉ=éêáåíÉê=áå=íÜÉ=

É=çê=íÜÉ=ÅçåÇìÅíáîÉ=ã~íI=~åÇ=Çç=åçí=í~âÉ=

ëë~êóK

óä=ë~Åâ=çê=é~éÉê=íç=é~Åâ=íÜÉ=éêáåíÉêKF

åäáÖÜí=ïÜÉå=âÉÉéáåÖ=íÜÉ=éêáåíÉêK

éêáåíÉê=çå=éä~ÅÉë=É~ëáäó=ÅÜ~êÖÉÇ=ïáíÜ=ëí~íáÅ=

=Å~êéÉíI=ÉíÅKF=çê=éêçÇìÅíë=Eéä~ëíáÅI=îáåóä=
áë~ëëÉãÄäó=~åÇ=^ëëÉãÄäó lîÉêîáÉï

N==lîÉêîáÉï

NKN==mêÉÅ~ìíáçå=Ñçê=aáë~ëëÉãÄäó=~åÇ=^ëëÉãÄäó

~Ç=ÑçääçïáåÖ=Å~ìíáçå=~åÇ=ï~êåáåÖ=Å~êÉÑìääó=ÄÉÑçêÉ=ëí~êíáåÖ=Çáë~ëëÉãÄäó=

Ç=~ëëÉãÄäóK

NKNKN==mêÉÅ~ìíáçå=~í=j~áåíÉå~åÅÉ=~åÇ=aáë~ëëÉãÄäáåÖ

QKNKNKO==mêÉÅ~ìíáçå=~í=e~å

QKNKNKP==e~åÇäáåÖ=cçêÄáÇÇ

QKNKNKQ==mêÉÅ~ìíáçå=~í=e~å

e~åÇäáåÖ=íÜÉ=éêáåí=Äç~êÇ=åÉÉÇë=

mob`^rqflk=^q=qo^kpml
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� _É=ëìêÉ=íç=éäìÖ=çÑÑ=íÜÉ=éçïÉê=Å~ÄäÉ=ÄÉÑçêÉ=Çáë~ëëÉãÄäáåÖK

� råäÉëë=ëéÉÅá~ääó=ãÉåíáçåÉÇI=êÉîÉêëÉ=íÜÉ=Çáë~ëëÉãÄäáåÖ=

éêçÅÉÇìêÉ=Ñçê=~ëëÉãÄäáåÖ=éêçÅÉÇìêÉK

� fÑ=óçì=åÉÉÇ=íç=ÇêáîÉ=íÜÉ=ã~ÅÜáåÉ=ïáíÜ=íÜÉ=ÅçîÉê=çÑÑI=ÄÉ=

Å~êÉÑìä=åçí=íç=éáåÅÜ=Ü~åÇë=çê=ÅäçíÜÉë=áå=íÜÉ=çéÉê~íáåÖ=çê=

êçí~íáåÖ=é~êíë=EÖÉ~êëI=êçääÉêëI=ãçíçêëI=ÉíÅKFK

� kÉîÉê=íçìÅÜ=~åó=íÉêãáå~äë=çÑ=ÉäÉÅíêáÅ=ÅçãéçåÉåíë=çê=ÜáÖÜ=

îçäí~ÖÉ=ÅçãéçåÉåíë=EéçïÉê=ëìééäó=ìåáíI=ÜáÖÜ=îçäí~ÖÉ=

ìåáíI=ÉíÅKFK

� aç=åçí=íçìÅÜ=íÜÉ=ÑìëáåÖ=ìåáí=êáÖÜí=~ÑíÉê=íìêåáåÖ=íÜÉ=éêáåíÉê=

çÑÑI=ëáåÅÉ=íÜÉ=ìåáí=êÉã~áåë=Üçí=Ñçê=~=ïÜáäÉ=~ÑíÉê=íìêåáåÖ=íÜÉ=

éçïÉê=lccK=aáë~ëëÉãÄäÉ=~ÑíÉê=íÜÉ=ÑìëáåÖ=ìåáí=áë=ÉåçìÖÜ=

ÅççäÉÇK

� tÜÉå=áåëÉêíáåÖ=çê=êÉãçîáåÖ=ÅçååÉÅíçêëI=ã~âÉ=ëìêÉ=íÜÉ=

éçïÉê=ëìééäó=áë=lccK=tÜÉå=ÉäÉÅíêáÅáíó=áë=íìêåÉÇ=çåI=Çç=åçí=

êÉãçîÉ=~åó=ÅçååÉÅíçêëK

tÜÉå=áåëÉêíáåÖ=çê=êÉãçîáåÖ=~=ÅçååÉÅíçêëI=ÄÉ=ëìêÉ=íç=Çç=

ëç=ÜçäÇáåÖ=íÜÉ=ÅçååÉÅíçê=ÜçìëáåÖK

kÉîÉê=áåëÉêí=çê=êÉãçîÉ=ÅçååÉÅíçêë=ÜçäÇáåÖ=íÜÉ=ïáêáåÖ=

ÅçêÇX=áí=ã~ó=êÉëìäí=áå=~=äççëÉ=ÅçååÉÅíáçåK

� rëÉ=íÜÉ=ëéÉÅáÑáÉÇ=ê~íÉÇ=ÑìëÉëK

� få=çêÇÉê=íç=ÉåëìêÉ=íÜÉ=ÉäÉÅíêáÅ=ÅçåÇìÅíáçåI=áåëí~ää=íÜÉ=É~êíÜ=

ïáêÉ=~åÇ=íÜÉ=É~êíÜ=éä~íÉ=ÅçêêÉÅíäó=~åÇ=ÑáêãäóK
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oÉãçîÉ=íÜÉ=ëÉÅçåÇ=é~éÉê=ëáòÉ=ÇÉíÉÅí=ëïáíÅÜ=EptONFK

ÖìêÉ=QJPQK==pÉÅçåÇ=m~éÉê=páòÉ=aÉíÉÅíáçå=pïáíÅÜ=EptONF=oÉãçî~ä

QKOKOQ==pÉÅçåÇ=m~éÉê=

NK oÉãçîÉ=íÜÉ=ÅçîÉêK=EçåÉ=ëÅêÉ

OK oÉãçîÉ=íÜÉ=Ü~êåÉëë=Ñêçã=íÜ

ÑÉÉÇ=ëçäÉåçáÇ=EpiONFK=EçåÉ=ë

cáÖìêÉ=QJPRK==pÉÅçåÇ=m~

QNONëMTN

QNONëMTO PRMN

pÉÅçåÇ=m~éÉê=
cÉÉÇ=pçäÉåçáÇ



`e^mqbo

R
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^
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^ UT

RK

qÜ

~Ñí

RK

^Ñ

éç

fÑ=í

~Ç

^a

NK

OK

b=`e^kdb

êãáå~ä=çÑ=íÜÉ=íÉëíÉê=çå=soN=~åÇ=J=íÉêãáå~ä=çå=

ëíÉê=î~äìÉ=ÄÉÅçãÉë=a`OKR=œ=MKNsK

=~ÇàìëíãÉåí=ëÜçìäÇ=Ä~ëáÅ~ääó=ÄÉ=éÉêÑçêãÉÇ=

=�^ÇàìëíãÉåí=Äó=^Åíì~ä=mêáåíáåÖÒK
ÇàìëíãÉåí ^ÇàìëíãÉåí

N==^ÇàìëíãÉåí

áë=ÅÜ~éíÉê=Éñéä~áåë=~ÇàìëíãÉåí=éêçÅÉÇìêÉK=^ÇàìëíãÉåí=ëÜçìäÇ=ÄÉ=ÇçåÉ=

Éê=ÅçãéçåÉåíë=~åÇ=é~êíë=~êÉ=êÉéä~ÅÉÇK

NKN==mêáåí=pí~êí=mçëáíáçå=^ÇàìëíãÉåí

íÉê=êÉéä~ÅáåÖ=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇI=ã~âÉ=ëìêÉ=íÜÉ=ëìÄ=ëÅ~ååáåÖ=ëí~êí=

ëáíáçå=EÇF=áë=Qãã=Ñêçã=íÜÉ=íçé=ÉÇÖÉ=çÑ=é~éÉêK

ÜÉ=ëìÄ=ëÅ~ååáåÖ=ëí~êí=éçëáíáçå=EÇF=áë=åçí=Qãã=Ñêçã=íÜÉ=íçé=ÉÇÖÉ=çÑ=é~éÉêI=

àìëí=íÜÉ=éçëáíáçå=Äó=ÑçääçïáåÖ=íÜÉ=áåëíêìÅíáçå=ÄÉäçïK

grpqjbkq=_v=^`qr^i=mofkqfkd

oÉãçîÉ=íÜÉ=êáÖÜí=ÅçîÉêI=~åÇ=éêÉé~êÉ=soN=çå=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇ=

êÉ~Çó=Ñçê=~ÇàìëíãÉåíK

fÑ=óçì=êçí~íÉ=soN=çå=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇ=ÅäçÅâïáëÉI=Ç=ÖÉíë=ä~êÖÉêK

fÑ=óçì=êçí~íÉ=soN=çå=íÜÉ=ã~áå=Åçåíêçä=Äç~êÇ=ÅçìåíÉêÅäçÅâïáëÉI=Ç=ÖÉíë=

ëã~ääÉêK

cáÖìêÉ=RJNK==mêáåí=pí~êí=mçëáíáçå=^ÇàìëíãÉåí

^agrpqjbkq=_v=sliq^d

NK táíÜ=íÜÉ=éçïÉê=lkI=éìí=H=íÉ

íÜÉ=Ñê~ãÉ=dkaK

OK ^Çàìëí=íÜÉ=éçëáíáçå=~ë=íÜÉ=íÉ

PJ5(8P)
VR1

PJ12(4P)

P
J1

1
(1

2
P

)

PJ9(5P)

P
J2

(2
P

)
P

J8
(3

P
)

P
J7

(7
P

)

P
J4

(1
1
P

)

P
J6

(5
P

)

P
J1

0
(2

P
)

P
J1

3
(4

P
)

P
J3

(2
P

) PJ1(30P)

d 4mm

� � � 	 � 
 � mêáåí=ëí~êí=éçëáíáçå

ïáíÜ=íÜÉ=éêçÅÉÇìêÉ
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^ UU

RK

t

Åäç

Ñçä

NK

OK

PK
ÇàìëíãÉåí ^ÇàìëíãÉåí

NKO==fåíÉêäçÅâ=pïáíÅÜ=mçëáíáçå=^ÇàìëíãÉåí

áíÜ=íÜÉ=éçïÉê=lkI=áÑ=íÜÉ=éêáåíÉê=ÇçÉë=åçí=ÄÉÅçãÉ=lk=ïÜÉå=íÜÉ=íçé=ÅçîÉê=áë=

ëÉÇI=éÉêÑçêã=íÜÉ=éçëáíáçå=~ÇàìëíãÉåí=çÑ=áåíÉêäçÅâ=ëïáíÅÜ=EpOF=Äó=íÜÉ=

äçïáåÖ=éêçÅÉÇìêÉK

léÉå=íÜÉ=íçé=ÅçîÉêI=~åÇ=êÉãçîÉ=íÜÉ=äÉÑí=ÅçîÉêI=íÜÉ=êáÖÜí=ÅçîÉê=~åÇ=íÜÉ=

Ñêçåí=ÅçîÉêK

iççëÉå=íÜÉ=ëÅêÉï=ÑáñáåÖ=áåíÉêäçÅâ=ëïáíÅÜ=EpOFI=~åÇ=ÅäçëÉ=íÜÉ=íçé=ÅçîÉê=

ÅçãéäÉíÉäóK

jçîÉ=íÜÉ=áåíÉêäçÅâ=ëïáíÅÜ=EpOF=ìé=~åÇ=ÇçïåI=~åÇ=íáÖÜíÉå=íÜÉ=ëÅêÉï=ïÜÉêÉ=

íÜÉ=ëïáíÅÜ=íìêåë=lkK

cáÖìêÉ=RJOK==fåíÉêäçÅâ=pïáíÅÜ=mçëáíáçå=^ÇàìëíãÉåí

QNONëMUO

S2
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^ UV

RK

bm

íç=

rp

ëíç

ÇÉ

qÜ

Ñçä

�

�

mo

NK

OK

PK

ê~ãI=íÜÉ=ÑçääçïáåÖ=ãÉåì=ïáåÇçï=ïáää=~ééÉ~êK

=éêáåíÉêW=bmiJRUMM=áë=äáëíÉÇKF

_=fa=áåÑçêã~íáçå=íç=íÜÉ=éêáåíÉêI=ÅäÅáâ=�rp_=fa=

â=�lhÒ=íç=éêçÅÉÉÇK

�

ÇàìëíãÉåí ^ÇàìëíãÉåí

NKP==rp_=fa=fåéìí

iJRUMM=ÅçãÉë=ïáíÜ=íÜÉ=rp_=áåíÉêÑ~ÅÉ=~ë=~=ëí~åÇ~êÇI=~åÇ=íÜÉ=m`=ÅçååÉÅíÉÇ=

íÜÉ=bmiJRUMM=îá~=íÜÉ=rp_=áåíÉêÑ~ÅÉ=áÇÉåíáÑáÉë=íÜÉ=éêáåíÉê=Äó=êÉÑÉêêáåÖ=íç=íÜÉ=

_=fa=áåÑçêã~íáçå=ìåáèìÉ=íç=É~ÅÜ=éêáåíÉêK=páåÅÉ=íÜáë=rp_=fa=áåÑçêã~íáçå=áë=

êÉÇ=çå=bbmolj=çå=íÜÉ=ã~áå=ÅçåíêçääÉê=Äç~êÇ=çÑ=íÜÉ=éêáåíÉêI=óçì=Ü~îÉ=íç=êÉJ

ÑáåÉ=íÜÉ=fa=áåÑçêã~íáçå=ïÜÉå=óçì=åÉÉÇ=íç=êÉéä~ÅÉ=íÜÉ=ã~áå=Äç~êÇ=Ñçê=êÉé~áêK

É=éêçÖê~ã=Ñçê=rp_=fa=áåéìí=~åÇ=~=ëìééçêíÉÇ=çéÉê~íáåÖ=ÉåîáêçåãÉåí=áë=~ë=

äçïëK

mêçÖê~ã

bmiRUMMKbub

léÉê~íáåÖ=ÉåîáêçåãÉåí

� pìééçêíÉÇ=lpW táåÇçïë=VRLVU

� pìééçêíÉÇ=fLcW m~ê~ääÉä=fLc

ldo^j=pbqrm

fåëÉêí=íÜÉ=ëìééäáÉÇ=éêçÖê~ã=ÇáëâÉííÉ=ä~ÄÉäÉÇ=~ë=�aáëâJNÒ=áåíç=~=Ñäçééó=Çáëâ=

ÇêáîÉ=çå=íÜÉ=m`I=~åÇ=ÉñÉÅìíÉ=íÜÉ=éêçÖê~ã=�pbqrmKbubÒK

cçääçï=íÜÉ=ëÉíìé=áåëíêìÅíáçå=Çáëéä~óÉÇ=çå=íÜÉ=m`K=EêÉéä~ÅÉ=íÜÉ=Ñäçééó=Çáëâ=

íç=�aáëâJOÒ=ïÜÉå=óçì=~êÉ=áåëíêìÅíÉÇ=íç=Çç=ëç=Äó=íÜÉ=ëÉíìé=éêçÖê~ãKF

tÜÉå=íÜÉ=ëÉíìé=áë=ÅçãéäÉíÉÇI=óçì=Å~å=ëí~êí=íÜÉ=éêçÖê~ã=Äó=ëÉäÉÅíáåÖ=áí=

Ñêçã=íÜÉ=mêçÖê~ã=ãÉåìK

moldo^j=lmbo^qflk

NK tÜÉå=óçì=ÉñÉÅìíÉ=íÜÉ=éêçÖ

OK pÉäÉÅí=íÜÉ=éêáåíÉêK=Elåäó=çåÉ

PK fÑ=óçì=åÉÉÇ=íç=áåéìí=åÉï=rp

fåéìíÒ=ê~Çáç=Äìííçå=~åÇ=ÅäáÅ

� � 	 � 
 � tÜÉå=óçì=êÉé~áê=íÜÉ=éêáåíÉê=~åÇ=êÉJÇÉÑáåÉ=íÜÉ=rp_=fa=

áåÑçêã~íáçåI=óçì=Ü~îÉ=íç=åçíáÑó=áí=íç=íÜÉ=ìëÉê=íç=ìåáåëí~ää=~=

éêÉîáçìëäó=áåëí~ääÉÇ=éêáåíÉê=ÇêáîÉê=~ë=áí=áë=êÉÑÉêêáåÖ=íç=~å=çäÇ=

rp_=fa=áåÑçêã~íáçåK
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^ VM

QK

=ã~âÉ=ëìêÉ=íç=îÉêáÑó=áí=ïáíÜ=íÜÉ=ÑçääçïáåÖ=

=~åÇ=ëÉäÉÅíáåÖ=íÜÉ=éêáåíÉêI=ÅäáÅâ=çå=�sÉêáÑó=

=ÄìííçåI=íÜÉ=éêçÖê~ã=éêáåíë=íÜÉ=ëí~íìë=ëÜÉÉí=K=

fa=î~äìÉ=éêáåíÉÇ=çå=íÜÉ=ëí~íìë=ëÜÉÉí=áë=íÜÉ=

çåÑáêãÉÇ=ïÜÉå=óçì=áåéìí=áíK

=é~éÉê=áå=íÜÉ=éêáåíÉê=ÄÉÑçêÉ=ëÉäÉÅíáåÖ=íÜáë=

çÖê~ã=ÉñÉÅìíÉ=íÜÉ=ëí~íìë=ëÜÉÉí=éêáåí=

âáåÖ=áåéìí=rp_JfaK
ÇàìëíãÉåí ^ÇàìëíãÉåí

tÜÉå=íÜÉ=ÑçääçïáåÖ=ïáåÇçï=~ééÉ~êI=áåéìí=íÜÉ=ëÉêá~ä=åìãÄÉê=çÑ=íÜÉ=éêáåíÉê=

~åÇ=ÅäáÅâ=�lâÒ=Äìííçå=íç=ëíçêÉ=íÜÉ=rp_=fa=áåÑçêã~íáçå=íç=~å=bbmolj=çå=

íÜÉ=ã~áå=Äç~êÇ=çÑ=íÜÉ=éêáåíÉêK=q~âÉ=~=åçíÉ=çÑ=íÜÉ=rp_=fa=î~äìÉ=Çáëéä~óÉÇ=

áå=íÜÉ=ëí~íìë=ïáåÇçï=çÑ=íÜÉ=éêçÖê~ãI=~åÇ=íÜáë=ëÜçìäÇ=ÄÉ=êÉÑÉêêÉÇ=íç=ïÜÉå=

óçì=ÅÜÉÅâ=íÜÉ=áåéìííÉÇ=rp_=fa=ä~íÉê=çåK

rp_=fa=`lkcfoj^qflk

tÜÉå=óçì=êÉJÇÉÑáåÉ=íÜÉ=rp_=faI

éêçÅÉÇìêÉK

NK ^ÑíÉê=ÉñÉÅìíáåÖ=íÜÉ=éêçÖê~ã

rp_=faÒ=ê~Çáç=ÄìííçåK

OK tÜÉå=óçì=ÅäáÅâáåÖ=çå=�lhÒ

qÜÉåI=ÅçåÑáêã=íÜ~í=íÜÉ=rp_=

ë~ãÉ=~ë=íÜÉ=çåÉ=óçì=Ü~îÉ=Å

� � � � 


� 
 � � 	

rp_=fa=áë=NUJÇáÖáí=î~äìÉ=~åÇ=íÜÉ=éêçÖê~ã=~ìíçã~íáÅ~ääó=

ÖÉåÉê~íÉë=~=êÉëí=çÑ=fa=Ä~ëÉÇ=çå=íÜÉ=ëÉêá~ä=åìãÄÉê=áåéìííÉÇ=Äó=

íÜÉ=çéÉê~íçêK

� � � 	 � 
 � j~âÉ=ëìêÉ=íç=ëÉí=~

ÑìåÅíáçåI=~ë=íÜÉ=éê

çéÉê~íáçå=Ñçê=ÅÜÉÅ



`e^mqbo

S
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j VO

SK

qÜ

çé

~êÉ

SK

=`çåëìã~ÄäÉë

áåíÉå~åÅÉ=çÑ=~ää=Åçåëìã~ÄäÉëK

j

`
êç

áåíÉå~åÅÉ=çÑ=`çåëìã~ÄäÉë

jÉíÜçÇ

ê=

M=

cçääçï=íÜÉ=éêçÅÉÇìêÉ=ÄÉäçï=íç=êÉéä~ÅÉ=íÜÉ=
aÉîÉäçéÉê=Å~êíêáÇÖÉK

1. Press the open button and open the top 

cover.

2. Grasp the handles on the Developer 

cartridge and pull off the cartridge from the 

unit.

3. Hold the new Developer cartridge and 

shake it from side to side.

4. Fully insert the new Developer cartridge 

into the printer.

5. Close the top cover.

ê=

MM=

cçääçï=íÜÉ=éêçÅÉÇìêÉ=ÄÉäçï=íç=êÉéä~ÅÉ=íÜÉ=
éÜçíçÅçåÇìÅíçê=ìåáíK

1. Press the open button and open the top 

cover.

2. Grasp the handles on the Developer 

cartridge and pull off the cartridge from the 

unit.

3. Pull off the photoconductor unit.

4. Fully insert the new Photoconductor unit 

into the printer.

5. Insert the Developer Cartridge which 

removed at (2) above.

6. Close the top cover.
~áåíÉå~åÅÉ j~áåíÉå~åÅÉ

N==j~áåíÉå~åÅÉ

áë=ëÉÅíáçå=ÖáîÉë=áåÑçêã~íáçå=åÉÅÅÉë~êó=Ñçê=ã~áåí~áåáåÖ=íÜÉ=éêáåíÉê=áå=áíë=

íáãìã=ÅçåÇáíáçåK=mêÉêáçÇáÅ~ä=ìëÉê=ã~áåíÉå~åÅÉ=~åÇ=ëÉêîáÅÉ=ã~áåíÉå~åÅÉ=

=åÉÅÉëëë~êó=áå=çêÇÉê=íç=ã~áåí~áå=íÜÉ=ÜáÖÜ=éêáåíáåÖ=èì~äáíóK

NKN==rëÉê=j~áåíÉå~åÅÉ=çå=j~áå=råáí

SKNKO==j~áåíÉå~åÅÉ=çÑ

^=ìëÉê=áë=êÉëéçåëáÄäÉ=Ñçê=íÜÉ=ã~

q~ÄäÉ=SJNK==rëÉê=j~áåíÉå~åÅÉ=çå=j~áå=råáí

~áåíÉå~åÅÉ=fíÉã qáãáåÖ jÉíÜçÇ

äÉ~å=é~éÉêJÑÉÉÇ=
ääÉê

tÜÉå=~=é~éÉê=
ÑÉÉÇáåÖ=éêçÄäÉã=
çÅÅìêëK

1. Open the top cover and remove 

Developer Cartridge and 

photoconductor unit.

2. Open the paper-feed roller cover and 

wipe the roller with a damp, soft cloth. 

Do not use a solvent such as alcohol.

q~ÄäÉ=SJOK==j~

j~áåíÉå~åÅÉ=fíÉã qáãáåÖ

aÉîÉäçéÉê=
Å~êíêáÇÖÉ

oÉéä~ÅÉ=~ÑíÉ
éêáåíáåÖ=
~ééêçñK=SIMM
ëÜÉÉíë

mÜçíçÅçåÇìÅíçê=
ìåáí

oÉéä~ÅÉ=~ÑíÉ
éêáåíáåÖ=
~ééêçñK=OMIM
ëÜÉÉíë
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j VP

SK

qÜ

íÉÅ

q

c

~áåíÉå~åÅÉ j~áåíÉå~åÅÉ

NKP==j~áåíÉå~åÅÉ=Äó=pÉêîáÅÉ=qÉÅÜåáÅá~åë

É=ÑçääçïáåÖ=ã~áåíÉå~åÅÉ=ãìëí=ÄÉ=ìåÇÉêí~âÉå=Äó=~=èì~äáÑáÉÇ=ëÉêîáÅÉ=

ÜåáÅá~åK

q~ÄäÉ=SJPK==rëÉê=j~áåíÉå~åÅÉ=Äó=pÉêîáÅÉ=qÉÅÜåáÅá~åë

j~áåíÉå~åÅÉ=fíÉã qáãáåÖ

ê~åëÑÉê=êçääÉêK
`äÉ~å=ïÜÉå=~=éêçÄäÉã=çÅÅìêëK
oÉéä~ÅÉ=~ÑíÉê=éêáåíáåÖ=RMIMMM=ëÜÉÉíëK

ìëáåÖ=ìåáí
`äÉ~å=ïÜÉå=~=éêçÄäÉã=çÅÅìêëK
oÉéä~ÅÉ=~ÑíÉê=éêáåíáåÖ=RMIMMM=ëÜÉÉíëK



`e^mqbo

T
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^ VR

TK

qÜ

bm

TK

TK

qÜ

~å

JNK==`çååÉÅíçê=iáëí

éíáçå máå=@ q~ÄäÉ

TO q~ÄäÉ=TJO

TO q~ÄäÉ=TJO

PS q~ÄäÉ=TJP

OS q~ÄäÉ=TJQ

PS q~ÄäÉ=TJR

JJJ JJJ

NSU q~ÄäÉ=TJS

Q q~ÄäÉ=TJT

JJJ JJJ

JJJ JJJ

O JJJ

Q JJJ

NN JJJ

áçÇÉF U JJJ

R JJJ

T JJJ

P JJJ

å=ãçíçêF R JJJ

O JJJ

íÉ=ìåáí NO JJJ

Q JJJ

Q JJJ
ééÉåÇáñ lîÉêîáÉï

N==lîÉêîáÉï

áë=ëÉÅíáçå=éêçîáÇÉë=íÜÉ=ëìééäÉãÉåí~ääó=áåÑçêã~áíçå=Ñçê=ëÉêîáÅáåÖ=íÜÉ=

iJRUMMK

O==`çååÉÅíçêë

OKN==`çååÉÅíáçå=Çá~Öê~ãë

É=ÑáÖìêÉ=ÄÉäçï=ëÜçïë=íÜÉ=ÅçååÉÅáíçå=ÄÉíïÉÉå=íÜÉ=`PSNj^fk=Äç~êÇ=

Ç=íÜÉ=çíÜÉê=ÉäÉÅíêáÅ~ä=ÅáêÅìáíêáÉë=~åÇ=íÜÉ=éêáåíÉê=ÉåÖáåÉ=ãÉÅÜ~åáëãK

cáÖìêÉ=TJNK==`çååÉÅíáçå=Çá~Öê~ã=J=`PSNj^fk

TKOKO==`çååÉÅíçê=iáëí

q~ÄäÉ=T

`çååÉÅíçê aÉëÅêá

`PSNj^fk=_l^oa

`kN `lab=afjj

`kO olj=afjj

`kP m~ê~ääÉä=fLc

`kQ `çåíêçä=m~åÉä

`kR qóéÉJ_=fLc=päçí

`kS Ekçí=ìëÉÇF

`kT pao^jJafjj

`kU rp_=fLc

`kV Ekçí=ìëÉÇF

`kNM Ekçí=ìëÉÇF

`kOMO qÜÉêãáëíçê

`kOMP pçäÉåçáÇ

`kOMQ esmp

`kOMR léíáÅ~ä=ìåáí=Ei~ëÉê=Ç

`kOMS j~áå=ãçíçê

`kOMT ismp

`kOMU m~éÉê=Éñáí=ëÉåëçê

`kOMV léíáÅ~ä=ìåáí=EmçäóÖç

`kONM m~éÉê=ÑÉÉÇ=ëÉåëçê

`kONN içïÉê=é~éÉê=Å~ëëÉí

`kONO m~éÉê=ÉåÇ=ëÉåëçê

`kONP c~å=ãçíçê
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^ VS

TK

is

OJ
QV

NN
PP
QR

QQ

PQ

QT

QM

SV

NM

NI

TM

`

JPK==`çååÉÅíçê=`kP

fLl aÉëÅêáéíáçå

f pqol_b=ëáÖå~ä

fLl
a~í~=ëáÖå~ä=E_áí=N=íç=UF

l ^`håçïäÉÇÖÉ=ëáÖå~ä

l _rpv=ëáÖå~ä

l m~éÉê=båÇ=ëáÖå~ä
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