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-VEPWJD 3J࢕PSE FU $ISJTUPQIF 3JU[FOUIBMFS TF TPOU QSªU©T BV KFV EF MٺJOUFSWJFX DSPJT©F
QPVS OPVT MJWSFS MFVS WJTJPO TVS MF E©WFMPQQFNFOU EFT NBUI©NBUJRVFT EBOT MFT QBZT ©NFS�
HFOUT
 OPUBNNFOU   USBWFST MFT NJTTJPOT EV $*.1"࣫�

#PO   TBWPJS

-VEPWJD PSEࢵ3࣓
�HF � ࣰ࣮ BOT
%JSFDUFVS EV $*.1"`EF ࣰ࣬࣪࣫   ࣬࣪࣬࣪
0SJHJOBJSF EF MB S©HJPO MZPOOBJTF
4Q©DJBMJU© � 5I©PSJF H©PN©USJRVF EV DPOUS´MF
"DUVFMMFNFOU QSPGFTTFVS   MْVOJWFSTJU© $´UF Eْ"[VS
1BHF XFC � https://math.unice.fr/~rifford/

$ISJTUPQIF 3࣓U[FOUIBMFS
�HF � ࣮࣮ BOT
%JSFDUFVS EV $*.1" EFQVJT TFQUFNCSF ࣬࣪࣬࣪
0SJHJOBJSF EF -PSSBJOF
4Q©DJBMJU© � (©PN©USJF BMH©CSJRVF FU BSJUIN©UJRVF
1BHF XFC � https://perso.univ-rennes1.fr/chri
stophe.ritzenthaler/

ট 1PVWF[�WPVT OPVT EJSF RVFMRVFT NPUT TVS WPUSF QBSDPVST BDBE©NJRVF 
ট -VEPWJD � BJٺ+ ©U© ©UVEJBOU   Mٺ�DPMF OPSNBMF TVQ©SJFVSF EF -ZPO� BJٺ+ GBJU NB UI¨TF
BWFD 'SBODJT $MBSLF
   MٺVOJWFSTJU© $MBVEF�#FSOBSE -ZPO क� +F TVJT FOTVJUF QBSUJ GBJSF NPO
TFSWJDF OBUJPOBM EBOT MF DBESF EF MB DPPQ©SBUJPO FO *UBMJF
 QFOEBOU VO QFV QMVT EٺBO� BJٺ+ FV
CFBVDPVQ EF DIBODF DBS KٺBJ QV GBJSF NPO TFSWJDF EBOT VO E©QBSUFNFOU EF NBUI©NBUJRVFT


࣫� 'POE© FO ࣱࣲ࣫ࣳ FU BZBOU MF TJ¨HF   /JDF
 MF $*.1" 	BTTPDJBUJPO MPJ EF ࣫ࣳ࣪࣫
 FTU VO DFOUSF EF Mْ6/&4$0
EF DBUFHPSJF ࣬ BZBOU QPVS NJTTJPO DFMMF EF QSPNPVWPJS MB SFDIFSDIF FO NBUI©NBUJRVFT EBOT MFT QBZT FO E©�
WFMPQQFNFOU https://www.cimpa.info�
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DF RVJ NٺB TFSWJ EF QPTU�EPD� BJٺ+ QBS MB TVJUF PCUFOV VO QPTUF EF NB®USF EF DPOG©SFODFT  
MٺVOJWFSTJU© $MBVEF�#FSOBSE -ZPO क
 QVJT   MٺVOJWFSTJU© E0ٺSTBZ
 FU FOाJO   MٺVOJWFSTJU© EF
/JDF DPNNF QSPGFTTFVS�

BJٺ+ ©HBMFNFOU ©U© JOWJU©   #FSLFMFZ 	64"
 FU   M6ٺOJWFSTJU© EF 4BOUJBHP EV $IJMJ BWBOU
EF QSFOESF MB EJSFDUJPO EV $*.1" FO खऔकच� &U M 
 EFQVJT MF NPJT EF TFQUFNCSF
 KٺBJ SFQSJT
NPO TFSWJDF EF QSPGFTTFVS   MٺVOJWFSTJU© $´UF Eٺ"[VS�
ট$ISJTUPQIF � %F NPO D´U©
 DٺFTU QMVT EJSFDU� +F TVJT ©M¨WF EF �DPMFٺ- /PSNBMF 4VQ©SJFVSF
EF $BDIBO 	NBJOUFOBOU 1BSJT�4BDMBZ

 QVJT KٺBJ GBJU NB UI¨TF   1BSJT
 TPVT MB EJSFDUJPO EF
+FBO�'SBO§PJT .FTUSF� BJٺ+ GBJU RVFMRVFT QPTU�EPD   Mٺ©USBOHFS QFOEBOU ख BOT� BJٺ+ ©U© NB®USF
EF DPOG©SFODFT   .BSTFJMMF FO खऔऔच
 QVJT FO खऔकग QSPGFTTFVS   3FOOFT�

ট VFMMFTࣅ TPOU MFT SBJTPOT RVJ WPVT POU QPVTT©T   SFKPJOESF MF $*.1" 
ট -VEPWJD � BJٺ+ WSBJNFOU GBJU MB DPOOBJTTBODF EV $*.1" FU EFT NFNCSFT EV $*.1" FO
BSSJWBOU   /JDF� 1FUJU   QFUJU
 KٺBJ GBJU MB DPOOBJTTBODF EF $MBVEF $JCJMT
 BODJFO EJSFDUFVS EV
$*.1"
 RVJ WFOBJU BV MBCPSBUPJSF� +F DPOOBJTTBJT BVTTJ "INBE &M 4PVाJ� *M BWBJU PSHBOJT© VOF
�DPMF $*.1"   #FZSPVUI FO खऔकख EBOT MBRVFMMF KٺBJ FOTFJHO©
 DF RVJ NٺB BNFO©   EFWFOJS BNJ
BWFD MVJ
 FU BWFD EJ࢕©SFOUFT QFSTPOOFT EV $*.1"� &U EPOD M 
 KٺBJ E©DJE© EF NٺJNQMJRVFS QMVT
EBOT MF $*.1"� BJٺ+ NPOU© VO QSPKFU Eٺ�DPMF FO 6SVHVBZ FO खऔकङ
 FU QVJT
 DPNNF MٺVOJWFSTJU©
$´UF Eٺ"[VS B VO TJ¨HF BV DPOTFJM EٺBENJOJTUSBUJPO EV $*.1"
 S©HVMJ¨SFNFOU KF SFQS©TFOUBJT
MٺVOJWFSTJU©� %V DPVQ
 KٺBJ BQQSJT   DPOOBJUSF MF $*.1" EF MٺJOU©SJFVS� -PSTRVF $MBVEF B ाJOJ
TFT ख NBOEBUT
 JM OF QPVWBJU QMVT TF SFQS©TFOUFS� -F QPTUF B ©U© NJT BV DPODPVST
 FU EPOD KF
NF TVJT EJU QPVSRVPJ QBT� BJٺ+ QS©TFOU© NB DBOEJEBUVSF RVJ B ©U© BDDFQU©F�
ট $ISJTUPQIF � BJٺ+ FV NPJOT EF DPOUBDUT BV QS©BMBCMF BWFD MF $*.1" � BJٺ+ QBSUJDJQ© QVJT
PSHBOJT© VOF �DPMF FO 6SVHVBZ FU VOF �DPMF FO QBSUFOBSJBU FO 5VSRVJF� .BJT §B GBJTBJU
QMVTJFVST BOO©FT
 BWFD VO DSFTDFOEP EBOT MFT DJOR EFSOJ¨SFT BOO©FT
 RVF KF NٺJOWFTUJTTBJT
EBOT MٺPSHBOJTBUJPO Eٺ©DPMFT EF SFDIFSDIF� *M Z B FV DFU BQQFM   DBOEJEBUVSF QPVS TVDD©EFS  
-VEPWJD RVJ FTU UPNC© KVTUF BV CPO NPNFOU DBS KٺBWBJT FOWJF EF SFEJSJHFS VOF QBSUJF EF NPO
©OFSHJF WFST MFT BDUJPOT EV $*.1"�

ট VFMMFTࣅ POU ©U© WPT QSFNJ¨SFT JNQSFTTJPOT FO BSSJWBOU BV $*.1"` 
ট $ISJTUPQIF � *M TٺFTU ©DPVM© RVBTJ VO BO FOUSF MF NPNFOU P¹ KٺBJ TV RVF KF TFSBJ EJSFDUFVS
EV $*.1" FU NB QSJTF EF SFTQPOTBCJMJU© MF NPJT EFSOJFS� +F QFVY QBSMFS EF DFUUF Q©SJPEF
QPVS DPNNFODFS� $FUUF BOO©F B ©U© TVQFS SJDIF� -VEPWJD
 "OOJF 3BPVMU FU #BSSZ (SFFO࣬
POU WSBJNFOU GBJU VOF QBTTBUJPO EF QPVWPJS FO EPVDFVS FO NF EPOOBOU UPVUFT MFT DM©T QPVS
DPNQSFOESF MF GPODUJPOOFNFOU EV $*.1"
 RVJ FTU VOF HSPTTF BTTPDJBUJPO BWFD CFBVDPVQ
EF DPNJU©T FU EF DPOOFYJPOT BWFD EٺBVUSFT JOTUJUVUT� 1FOEBOU DFUUF BOO©F
 KٺBJ USBWBJMM© BWFD
QMBJTJS DBS UPVT MFT NFNCSFT BWFD RVJ KٺBJ EJTDVU© TPOU FिJDBDFT
 QSPGFTTJPOOFMT FU E©WPV©T
BVY PCKFDUJGT EV $*.1"� +F OٺBJ RVF EFT CPOOFT POEFT QPVS MٺJOTUBOU� %FQVJT TFQUFNCSF

KF TVJT TVS QMBDF
   /JDF� -F DBNQVT FTU NBHOJाJRVF
 OPT MPDBVY BHS©BCMFT FU MٺBNCJBODF EF
USBWBJM BWFD "HO¨T (PNF[ FU )©MB -BNJSJ
 MFT EFVY TFDS©UBJSFT EV $*.1"
 FTU FYDFMMFOUF� $FDJ
BJEF ©OPSN©NFOU DBS NPO E©NBSSBHF TF GBJU EBOT VO DPOUFYUF US¨T E©MJDBU QPVS MF $*.1"`�
ট -VEPWJD � 1PVS NPJ
 Dٺ©UBJU BTTF[ EJ࢕©SFOU� VBOEࢥ KF TVJT BSSJW©
 KF DPOOBJTTBJT MF $*.1"
FO UBOU RVٺJOTUJUVUJPO
 KF OٺBJ EPOD QBT FV EٺJOUFSBDUJPO BWFD $MBVEF $JCJMT� +F WPZBJT VO HSPT

࣬� WJDF QS©TJEFOUF FU QS©TJEFOU EV $*.1"
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'࣓HVSF र ږ �DPMF $*.1" BV $BNFSPVO FO खऔकझ

DIBOUJFS
 EV NPJOT
 QBT NBM EF DIPTF   GBJSF� "WBOU NªNF EF DPNNFODFS
 DPNNF $ISJTUPQIF

KٺBJ S©ाM©DIJ   EFT QSPKFUT`� C¢UJS VO OPVWFBV TJUF XFC
 E©WFMPQQFS EF OPVWFMMFT BDUJWJU©T ڇ
KٺBWBJT UPVU §B FO UªUF� VBOEࢥ KF TVJT BSSJW©
 KٺBJ WSBJNFOU TFOUJ RVF OPVT BWJPOT VOF DFSUBJOF
MJCFSU© EٺBDUJPO� FTUٺ$ VO TVQFS FOWJSPOOFNFOU EF USBWBJM
 KٺBJ WSBJNFOU BQQS©DJ©�

ট 1PVSRVPJ OF QBT BWPJS GBJU VO BVUSF NBOEBU` 
ট -VEPWJD � BJٺ+ DIPJTJ EF OF QBT GBJSF EF EFVYJ¨NF NBOEBU QPVS EFT SBJTPOT GBNJMJBMFT�

ট $FMB OڛB QBT E» ªUSF TJNQMF QPVS UPJ EF QSFOESF MB EJSFDUJPO EV $*.1" EBOT DF
DPOUFYUF EF DSJTF TBOJUBJSF` 
ট$ISJTUPQIF � �WJEFNNFOU� *M Z B VO HSPT DIBMMFOHF RVJ OPVT BUUFOE� -FT BDUJPOT EV $*.1"
TPOU FTTFOUJFMMFNFOU EFT BDUJWJU©T   MٺJOUFSOBUJPOBM BWFD CFBVDPVQ EF E©QMBDFNFOUT� "JOTJ

MB RVBTJ�UPUBMJU© EFT BDUJWJU©T RVJ BVSBJFOU E» BWPJS MJFV   QBSUJS EF NBST POU ©U© SFQPSU©FT
  खऔखक PV खऔखख FU MB TFDPOEF WBHVF RVF OPVT FOUBNPOT OPVT NFU NBJOUFOBOU BV QJFE EV
NVS� /PVT TPNNFT PCMJH©T EF USPVWFS EF OPVWFMMFT TPMVUJPOT
 EF OPVWFBVY GPSNBUT P¹ MF
OVN©SJRVF KPVFSB GPSD©NFOU VO HSBOE S´MF�

&O GBJU
 MPST EF NPO FOUSFWVF QPVS MF QPTUF
 KٺBWBJT QBSM© EF E©WFMPQQFS DFT BTQFDUT NBJT
EBOT MF DPOUFYUF EF MB S©EVDUJPO EF OPT DP»UT ©DPMPHJRVFT FU TVSUPVU BाJO EF NBJOUFOJS OPT
BDUJPOT EBOT MB EVS©F� -B DSJTF BDUVFMMF EPOOF EPOD VO DPVQ EٺBDD©M©SBUJPO   DFT QSPKFUT

DF RVJ FTU VOF CPOOF DIPTF EٺVO D´U©
 NBJT EF MٺBVUSF D´U©
 KٺBVSBJT TPVIBJU© BWPJS QMVT EF
UFNQT QPVS Z S©ाM©DIJS BWBOU EF NF MBODFS� 5PVUFGPJT MF QMVT QFTBOU EBOT MB TJUVBUJPO BDUVFMMF

DٺFTU MٺJODFSUJUVEF EF UPVT MFT BDUFVST TVS MF E©WFMPQQFNFOU EF MB TJUVBUJPO`� DFMB FNQªDIF EF
QSFOESF EFT EJSFDUJPOT GSBODIFT� %POD PVJ
 DٺFTU VO QFV DPNQMJRV©   H©SFS
 NBJT CPO
 §B GBJU
QBSUJF EV KPC`�
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ট FTU�DFڛVࣅ RVJ DBSBDU©SJTF MF VFMMFTࣅ `"1.*$ TPOU TFT WBMFVST 
ট -VEPWJD � 1PVS NPJ
 MF $*.1" DٺFTU MٺPVWFSUVSF WFST MFT BVUSFT FU MB H©O©SPTJU©� -FT NB�
UI©NBUJDJFO�OF�T EPJWFOU USBWBJMMFS UPV�UF�T FOTFNCMF RVFMT RVF TPJFOU MFT QBZT FU MB QPMJUJRVF
NFO©F EBOT DFT QBZT� -B H©O©SPTJU© DBS KF QFOTF BVY HFOT RVJ EPOOFOU CFBVDPVQ BV $*.1"�
.JDIFM 8BMETDINJEU FTU VO FYFNQMF UZQF EF QFSTPOOF RVJ B ©OPSN©NFOU EPOO© EF TPO
UFNQT BV $*.1"� &U JM Z B CFBVDPVQ EٺBVUSFT QFSTPOOFT DPNNF MVJ BV $*.1"�
ট $ISJTUPQIF � &TTFOUJFMMFNFOU
 MF S´MF EV $*.1" FTU EF DS©FS EFT MJFOT
 QPVS RVF MB
DPNNVOBVU© NBUI©NBUJRVF Tٺ©UFOEF BV EFM  EFT S©TFBVY IBCJUVFMT�

ট VFMMFTࣅ TPOU MFT BDUJWJU©T QSPQPT©FT QBS MF $*.1" 
ট -VEPWJD � "DUVFMMFNFOU MFT BDUJWJU©T TPOU BV OPNCSF EF घ� -B QSJODJQBMF BDUJWJU© EV
$*.1"
 QPVS MBRVFMMF JM FTU DPOOV
 DٺFTU MٺPSHBOJTBUJPO Eٺ©DPMFT EF SFDIFSDIF
 DF RVF OPVT
BQQFMPOT MFT �DPMFT $*.1"� " D´U© EF DFMB
 OPVT ाJOBO§POT EٺBVUSFT BDUJWJU©T � MFT $PVST
$*.1"
 RVJ DPOTJTUFOU   FOWPZFS EFT FOTFJHOBOU�F�T DIFSDIFVS�F�T E©MJWSFS EFT DPVST EBOT
EFT VOJWFSTJU©T QPVS WFOJS FO BQQVJ   EFT QSPHSBNNFT EF NBTUFS
 Eٺ©DPMFT EPDUPSBMFT FUD�
 MB
WJTJUF EF KFVOFT DIFSDIFVS�F�T EF QBZT FO E©WFMPQQFNFOU EBOT EFT JOTUJUVUT EF SFDIFSDIFT UFM
RVF M1(*ٺ
 FU EFT ©DPMFT FO QBSUFOBSJBU PSHBOJT©FT QBS EFT TPDJ©U©T DPOUJOFOUBMFT�

'࣓HVSF ऱ ږ �DPMF $*.1" BV /©QBM FO खऔकझ

ট VJࣅ MFT ॳJOBODF 
ট -VEPWJD � *OJUJBMFNFOU MF $*.1" FTU ाJOBOD© QBS MF NJOJTU¨SF GSBO§BJT EF MB SFDIFSDIF

FU   MٺIFVSF BDUVFMMF
 JM FTU ाJOBOD© QBS घ HPVWFSOFNFOUT � MB 'SBODF RVJ BQQPSUF MٺFTTFOUJFM
EV CVEHFU
 MB 4VJTTF
 MB /PSW¨HF
 FU Mٺ&TQBHOF� *M Z B BVTTJ Mٺ*OTNJ
 M6ٺOFTDP
 MB 'POEBUJPO
4JNPOT
 FU MٺVOJWFSTJU© $´UF Eٺ"[VS�

ট VFMMFTࣅ TPOU MFVST NPUJWBUJPOT 
ট -VEPWJD � -B NPUJWBUJPO JOJUJBMF EV NJOJTU¨SF FTU EF E©WFMPQQFS EFT QSPKFUT EF DPPQ©SB�
UJPO
 EF DPMMBCPSFS BWFD EFT QBZT FO WPJF EF E©WFMPQQFNFOU FU EF EJ࢕VTFS VOF FYQFSUJTF FO
NBUI©NBUJRVFT� *M Z B QFVU�ªUSF BVTTJ VOF WJTJPO EF SBZPOOFNFOU QPVS DFT QBZT�
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ট 1PVSSJF[�WPVT OPVT EJSF RVFMRVFT NPUT TVS MڛJNBHF EV $*.1" BVQS¨T EF WPT
DPMM¨HVFT NBUI©NBUJDJFO�OF�T 
ট -VEPWJD � $F RVF KٺPCTFSWF
 DٺFTU RVF MF $*.1" OٺFTU QBT GPSD©NFOU US¨T DPOOV FO 'SBODF

NBJT JM FTU FO USBJO EF MF EFWFOJS EF QMVT FO QMVT� *M B DFQFOEBOU VOF OPUPSJ©U© US¨T JNQPSUBOUF
BV OJWFBV TDJFOUJाJRVF FO "GSJRVF QBS FYFNQMF
 PV FO "TJF EV 4VE�&TU� /PT DPMM¨HVFT BV
5DIBE DPOOBJTTFOU MF $*.1"
 QPVS FVY�FMMFT
 DٺFTU VO IPOOFVS EٺªUSF DPOTJE©S©�F�T DPNNF
VO�F PSHBOJTBUFVS�PSHBOJTBUSJDF EٺVOF �DPMF $*.1"� 1BS DPOUSF
 EBOT MFT QBZT BOHMPQIPOFT

KF QFOTF RVٺJM FTU NPJOT DPOOV�
ট $ISJTUPQIF � 1BS SBQQPSU BVY ©DIBOHFT RVF KٺBJ BWFD MFT DPMM¨HVFT RVJ USBWBJMMFOU BWFD MF
$*.1"
 FTTFOUJFMMFNFOU QBS NBJM QPVS MF NPNFOU
 JMT OPVT DPOTJE¨SFOU DPNNF VO QBSUFOBJSF
TPMJEF� .BJT JM GBVU GBJSF TPSUJS MF $*.1" EFT DFSDMFT EٺIBCJUV©�F�T EBOT MFTRVFMT JM FTU DPOOV
FU FTUJN©� $FSUBJOT EF OPT DPMM¨HVFT NPJOT BWJT©T EF OPT BDUJPOT WPJU NBMIFVSFVTFNFOU MF
$*.1" DPNNF VOF k`BHFODF EF WPZBHFT`{� -F USBWBJM RVٺB GBJU -VEPWJD BाJO EF EPOOFS VOF
WJTJPO DPNQM¨UFNFOU QSPGFTTJPOOFMMF FU DMBJSF B E©K  CFBVDPVQ DIBOH© MٺPQJOJPO EFT HFOT TVS
OPUSF BTTPDJBUJPO� &U PO WB ©WJEFNNFOU DPOUJOVFS EF USBWBJMMFS TVS MFT NªNFT CBTFT� +F QFOTF
RVF DFMB JODJUFSB OPT DPMM¨HVFT   WPJS RVF DFSUFT OPT BDUJWJU©T TF E©SPVMFOU EBOT VO DBESF
BHS©BCMF FU DPOWJWJBM 	DPNNF PO QFVU MF TPVIBJUFS QPVS UPVUFT OPT SFODPOUSFT TDJFOUJाJRVFT �

NBJT RVF OPT JOUFSWFOBOU�F�T Z USBWBJMMFOU BWFD EFT NPUJGT FU VOF QS©QBSBUJPO RVJ TPOU MFT QMVT
T©SJFVY QPTTJCMFT�
ট -VEPWJD � -F $*.1" FTU ©HBMFNFOU SFDPOOV EBOT MF NJMJFV BDBE©NJRVF NBJT BVTTJ EBOT
MF NJMJFV EJQMPNBUJRVF
 EBOT MF NJMJFV EF MB DPPQ©SBUJPO� 5PVUFT MFT BNCBTTBEFT EF 'SBODF
EFT QBZT EBOT MFTRVFMT OPVT JOUFSWFOPOT S©HVMJ¨SFNFOU SFDPOOBJTTFOU OPUSF T©SJFVY� &MMFT
TٺBQQVJFOU NªNF QBSGPJT TVS OPVT QPVS BWPJS EFT DPOTFJMT�

+F TVJT EٺBDDPSE BWFD $ISJTUPQIF
 MPSTRVٺJM EJU RVF OPVT BWPOT HBHO© FO QSPGFTTJPOOB�
MJTNF� UBJU©ٺ$ VO EFT QPJOUT TVS MFRVFM KF WPVMBJT USBWBJMMFS� /PVT WPVMPOT NPOUSFS RVF MF
$*.1" FTU Mٺ©HBM EF M1(*ٺ
 EV $*3.
 BMPST CJFO T»S
 JM B VOF BDUJWJU© RVJ FTU EJ࢕©SFOUF
 NBJT
JM FTU UPVU BVTTJ QSPGFTTJPOOFM RVF DFT JOTUJUVUT ڇ /PVT BWPOT BVTTJ HBHO© FO SFTQFDUBCJMJU©�

ট $PNNFOU FODPVSBHFS WPT DPMM¨HVFT   QBSUJDJQFS BVY BDUJWJU©T EV $*.1" 
ট $ISJTUPQIF � *M GBVU EٺBCPSE RVٺJMT TBDIFOU RVF OPVT FYJTUPOT`� FTUٺ$ MٺVO EF NFT PCKFD�
UJGTڇ RVBOE MB DSJTF TFSB UFSNJO©F� VOٺ- EFT NFTTBHFT RVF KF TPVIBJUF MFVS USBOTNFUUSF FTU
RVF MPSTRVٺPO TPVIBJUF PSHBOJTFS EFT BDUJWJU©T QPVS MF $*.1"
 PO OٺFTU QBT TFVM�F� *M Z B VOF
©RVJQF EF EJSFDUJPO BWFD EFT SFTQPOTBCMFT TDJFOUJाJRVFT QBS [POF H©PHSBQIJRVF ࣭ TVS MBRVFMMF
PO QFVU TٺBQQVZFS E¨T MF NPOUBHF EV EPTTJFS� *M Z B BVTTJ VO FODBESFNFOU BENJOJTUSBUJG RVJ
MFT BJEF   H©SFS MF CVEHFU� BJٺ+ GBJU VOF QFUJUF WJE©P࣮ QPVS FYQMJRVFS   OPT DPMM¨HVFT DPNNFOU
QSPQPTFS EFT DPVST PV EFT ©DPMFT $*.1" FU KٺFO GFSBJ EٺBVUSFT QPVS MFT GPSNBUT   WFOJS�
ট -VEPWJD � +F TPVTDSJT UPUBMFNFOU   DF RVJ B ©U© EJU� /PVT BWPOT ©HBMFNFOU GBJU EFT WJE©PT
FU KF OٺI©TJUBJT QBT   QBSMFS EV $*.1" MPST EF NFT E©QMBDFNFOUT� BJٺ+ BVTTJ PCTFSW© RVF
TPVWFOU
 §B B ©U© NPO DBT
 MPSTRVF UV QBSUJDJQFT   VOF ©DPMF $*.1"
 RVBOE UV OٺFT QBT
PSHBOJTBUFVS NBJT JOWJU©
 UV BT FOWJF EF QBSUJDJQFS   EٺBVUSFT ©DPMFT
 WPJSF NªNF   PSHBOJTFS
VOF ©DPMF� FTUٺ$ QPVS DFMB RVF DٺFTU JNQPSUBOU EٺPVWSJS MF DFSDMF TDJFOUJाJRVF EF NBOJ¨SF QMVT
MBSHF QPVS BUUJSFS EF QMVT FO QMVT EF NPOEF EBOT MFT ©DPMFT
 FU DٺFTU FOTVJUF DFT HFOT�M  RVJ

࣭� https://www.cimpa.info/fr/node/6243
࣮� https://youtu.be/b2I5-CdmWbc
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WPOU PSHBOJTFS EF OPVWFMMFT ©DPMFT� 1BSDF RVٺFO H©O©SBM
 MFT HFOT TPOU BTTF[ DPORVJT� *MT TF
TFOUFOU WSBJNFOU VUJMFT QPVS MFT NBUIT FU MF E©WFMPQQFNFOU EFT NBUIT�
ট $ISJTUPQIF � *M Z B QFVU�ªUSF VO QPJOU RVF KF QFVY SBKPVUFS
 KF QFOTF RVٺJM Z B BVTTJ
CFBVDPVQ EF OPT DPMM¨HVFT RVJ TF USPVWFOU E©K  EBOT EFT TJUVBUJPOT GBNJMJBMFT FU QSPGFT�
TJPOOFMMFT RVJ MFT FNQªDIFOU EF TٺJOWFTUJS QPVS EFT BDUJWJU©T   Mٺ©USBOHFS NªNF TJ FMMFT�JMT
TPVIBJUFSBJFOU BJEFS� 1PVS S©QPOESF   DFT QSPCM©NBUJRVFT
 OPVT QPVWPOT BWPJS VOF EJWFS�
TJाJDBUJPO EFT NPEFT EٺJOUFSWFOUJPO
 UFMMFT RVF MFT BDUJWJU©T   EJTUBODF� " QMVT MPOH UFSNF

OPVT BJNFSJPOT BVTTJ USPVWFS EFT TPMVUJPOT QPVS E©HBHFS EV UFNQT QPVS OPT JOUFSWFOBOU�F�T�
*M FTU BTTF[ GSBQQBOU EF WPJS
 RVٺBV E©CVU EV $*.1"
 MFT DPMM¨HVFT BWBJFOU EFT NJTTJPOT EF
QMVTJFVST NPJT`�
ট -VEPWJD � $PNNF MF EJTBJU $ISJTUPQIF
 MB TPVNJTTJPO EF QSPKFU QFVU GBJSF QFVS   OPT
DPMM¨HVFT RVJ
 BVKPVSEٺIVJ DSPVMFOU TPVT MB QBQFSBTTF BENJOJTUSBUJWF� *M GBVU CJFO MFVS FY�
QMJRVFS RVF MF EPTTJFS OٺFTU QBT MPVSE FU RVٺJMT�FMMFT QFVWFOU TٺBQQVZFS TVS MFT SFTQPOTBCMFT
TDJFOUJाJRVFT�

ট $PNNFOU PCUFOJS VO ॳJOBODFNFOU $*.1" 
ট $ISJTUPQIF � $FMB E©QFOE EV UZQF EٺBDUJWJU© RVF MٺPO TPVIBJUF PSHBOJTFS� +F WPVT JOWJUF
  SFHBSEFS MB WJE©P EPOU KٺBJ QBSM©�

ট $PNNFOU T©MFDUJPOOF[�WPVT MFT ©DPMFT` : B�U�JM EFT UI©NBUJRVFT QMVT BQQS©�
DJ©FT RVF EڛBVUSFT 
ট -VEPWJD � $FMB E©QFOE EV T©SJFVY EV QSPKFU
 EF MٺPSHBOJTBUJPO
 EFT PSHBOJTBUFVST�PSHBOJ�
TBUSJDFT FVY�FMMFT�NªNFT� 0O BQQS©DJF EF QMVT FO QMVT EFT TVKFUT QMVT PVWFSUT
 WPJSF
 US¨T MJ©T
BVY NBUI©NBUJRVFT BQQMJRV©FT
 RVJ QFVWFOU QBSGPJT UPVDIFS MFT TDJFODFT OVN©SJRVFT� *M OPVT
BSSJWF EٺBWPJS EFT QSPKFUT FO BMHPSJUINJRVF
 NBUI©NBUJRVFT EJTDS¨UFT
 DPNQVUFS TDJFODF
 KVT�
RVٺ  EFT UI©NBUJRVFT EF NBUI©NBUJRVFT BQQMJRV©FT   MB TBOU©
   MB CJPMPHJF
   Mٺ©QJE©NJP�
MPHJF
 NBUI©NBUJRVFT MJ©FT   MB QIZTJRVF UI©PSJRVF ڇ DٺFTU WSBJNFOU US¨T MBSHF�
ট $ISJTUPQIF � 1PVS NB QBSU
 KF TVJT IFVSFVY EٺBWPJS VO MBSHF ©WFOUBJM EF UI©NBUJRVFT� *M
GBVU CJFO SBQQFMFS RVF DF OٺFTU QBT MF EJSFDUFVS RVJ DIPJTJU MFT ©DPMFT`� JM Z B VO BQQFM QVJT DٺFTU
VO DPNJU© TDJFOUJाJRVF JOE©QFOEBOU RVJ MFT ©WBMVF FU VO DPNJU© EF QJMPUBHF RVJ MFT WBMJEF�

1BSNJ MFT DSJU¨SFT JNQPSUBOUT
 PO JODJUF MFT DPPSEJOBUFVS�USJDFT   QSPQPTFS EFT BDUJWJU©T
JOUFSBDUJWFT 	5%
 NJOJ�QSPKFUT
 DMBTTFT JOWFST©FT

 QBS PQQPTJUJPO   VO DPVST NBHJTUSBM EJTPOT�
1PVSRVPJ` $BS JM GBVU UJSFS QSPाJU EF MB WFOVF TVS QMBDF EٺPSBUSJDFT FU EٺPSBUFVST QPVS GBJSF
EFT DIPTFT RVٺPO OF QFVU QBT GBJSF 	BVTTJ CJFO�BVTTJ GBDJMFNFOU
   EJTUBODF� +F DSPJT RVF
DٺFTU OPUSF SFTQPOTBCJMJU© EF NJFVY KVTUJाJFS MٺFNQSFJOUF DBSCPOF EF OPT E©QMBDFNFOUT FO
FODPVSBHFBOU DFT OPVWFMMFT GPSNVMFT�
ট -VEPWJD � 0O GBWPSJTF BVTTJ MFT QSPKFUT RVJ POU VO BODSBHF MPDBM
 DٺFTU� �EJSF RVJ TٺJOT�
DSJWFOU EBOT VO E©WFMPQQFNFOU TDJFOUJाJRVF BV OJWFBV MPDBM� DPMF©ٺ- OٺFTU BCTPMVNFOU QBT
VO ©W¨OFNFOU QPODUVFM�

&U DPNNF MF EJTBJU $ISJTUPQIF
 OPT ©DPMFT TPOU ©WBMV©FT QBS VO DPOTFJM TDJFOUJाJRVF
 EBOT
MFRVFM JM Z B कख NFNCSFT� 0O B EFT TQ©DJBMJTUFT RVJ DPVWSFOU UPVUFT MFT UI©NBUJRVFT� 0O B EFT
HFOT RVJ TPOU SFMBUJWFNFOU FYQFSUT TVS QMFJO EF UI©NBUJRVFT
 RVJ TPOU US¨T SFDPOOVT
 MF DIFG
EF OPUSF DPNJU©
 FTU RVBOE NªNF $IBJS EV DPNJU© "CFM� $F TPOU EFT HFOT US¨T QSPGFTTJPOOFMT
RVJ TPOU   NªNF EF KVHFS MF QSPKFU TDJFOUJाJRVF EٺVOF ©DPMF�
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'࣓HVSF ल ږ �DPMF $*.1" BV $IJMJ FO खऔकझ

ট 0O B WV DFT EFSOJ¨SFT BOO©FT VOF IBVTTF EV OPNCSF Eڛ©DPMFT $*.1"� &TU�DF
MJ©   VO FOHPVFNFOU DFSUBJO QPVS MFT NBUI©NBUJRVFT EBOT MFT [POFT P¹ WPVT
BHJTTF[ 
ট -VEPWJD � +F QFOTF RVF DٺFTU E»   QMVT EF DPNNVOJDBUJPO
 QFVU�ªUSF RVٺPO B UPVDI© EFT
DPNNVOBVU©T RVٺPO OF UPVDIBJU QBT BVQBSBWBOU� +F QFOTF RVF QMVT EF QSPKFUT BN¨OFOU QMVT
EF QSPKFUT� VBOEࢥ $MBVEF $JCJMT FTU EFWFOV EJSFDUFVS
 PO B PCTFSW© VOF DSPJTTBODF RVJ TٺFTU
QPVSTVJWJF�

ট VFMMFࣅ QMBDF BDDPSEF[�WPVT   MB QBSJU© IPNNF�GFNNF EBOT MFT BDUJWJU©T EV
$*.1" 
ট$ISJTUPQIF � FTUٺ$ VO TVKFU RVJNٺFTU DIFS� +VTUF BWBOU EF WFOJS   /JDF
 KٺBJ EJSJH© MB k`DPN�
NJTTJPO QBSJU©`{ EV MBCPSBUPJSF EF NBUI©NBUJRVFT EF 3FOOFT� BWBJTٺ+ EFT DPMM¨HVFT M �CBT
RVJ ©UBJFOU FYUSªNFNFOU NPCJMJT©wFT TVS DFUUF RVFTUJPO FU RVJ NٺPOU GBJU QSFOESF DPOTDJFODF
RVٺJM TٺBHJTTBJU EٺVO WSBJ QSPCM¨NF EBOT OPUSF DPNNVOBVU©� &O UBOU RVٺIPNNF
 PO OF TVT�
QFDUF QBT GPSD©NFOU Mٺ©UFOEVF EFT EJिJDVMU©T� -F $*.1" KPVF VO S´MF EBOT DF EPNBJOF FO
QS©TFOUBOU MF QMVT QPTTJCMF EFT ©RVJQFT Q©EBHPHJRVFT BWFD VOF CPOOF QSPQPSUJPO EF NBUI©�
NBUJDJFOOFT FU
   MٺPDDBTJPO
 FO TFOTJCJMJTBOU MFT QBSUJDJQBOU�FT MPST EF UBCMFT SPOEFT�
ট -VEPWJD � $PODS¨UFNFOU
 OPVT BWPOT NJT FO QMBDF VO RVPUB QPVS MB QBSUJDJQBUJPO EF
GFNNFT BVY ©DPMFT $*.1"
 RVF DF TPJU BV OJWFBV EFT MFDUVSFST
 EV DPNJU© TDJFOUJाJRVF PV
EV DPNJU© EٺPSHBOJTBUJPO� 1PVS MٺJOTUBOU
 DF OٺFTU QBT FODPSF MF DBT QPVS MFT BVUSFT BDUJWJU©T�
0O B EFT TUBUJTUJRVFT TVS DFT RVFTUJPOT RVF OPVT QPVWPOT USPVWFS TVS MF TJUF EV $*.1"
 FU
FMMFT TPOU QMVU´U CPOOFT� /PVT QPVWPOT ªUSF DPOUFOUT EV S©TVMUBU PCUFOV QPVS MFT $*.1"
'FMMPXTIJQT QPVS MFTRVFMMFT OPVT BWPOT VOF CPOOF QBSUJDJQBUJPO G©NJOJOF
 TPVWFOU EVF BV
GBJU RVF MFT PSHBOJTBUFVST�PSHBOJTBUSJDFT EFT ©W¨OFNFOUT QPVS MFTRVFMT OPVT ाJOBO§POT EFT
QBSUJDJQBUJPOT ©UBJFOU US¨T PVWFSUT FU US¨T BWFSUJT EF DFT RVFTUJPOT� FTUٺ$ VO TVKFU BVRVFM OPVT
TPNNFT WSBJNFOU BUUFOUJGT�
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ট $FMB GBJU QMVTJFVST NPJT RVF MFT BDUJWJU©T EV $*.1" TPOU QFSUVSC©FT� VFMMFTࣅ
TPOU MFT BMUFSOBUJWFT FOWJTBH©FT QPVS MFT NBJOUFOJS 
ট $ISJTUPQIF � 1PVS DPNNFODFS
 OPVT BWPOT MB DIBODF EٺªUSF VOF BTTPDJBUJPO
 DF RVJ OPVT
EPOOF VOF ाMFYJCJMJU© US¨T VUJMF FO DFT UFNQT JOTUBCMFT� &O QBSUJDVMJFS
 OPVT BWPOT QV SFQPSUFS
QSFTRVF UPVT MFT ©W¨OFNFOUT RVJ OٺPOU QBT QV TF UFOJS FO खऔखऔ
 DF RVJ QFSNFU EF SFDPOEVJSF
MF USBWBJM GBJU QBS MFT PSHBOJTBUFVST�PSHBOJTBUSJDFT� +F SFNFSDJF OPT TPVUJFOT ाJOBODJFST RVJ
OF OPVT POU QBT MBJTT©T UPNCFS FU RVJ OPVT POU SFOPVWFM© MFVS DPOाJBODF�

/PVT BWPOT NBJOUFOBOU DFUUF JODFSUJUVEF TVS खऔखक EPOU KF QBSMBJT QS©D©EFNNFOU� .ªNF
TJ CFBVDPVQ FTQ¨SF RVF OPVT QPVSSPOT SFQSFOESF DPNNF BWBOU
 NPO S´MF FTU EF QS©WPJS MF
QJSF FU EF QFSNFUUSF BV $*.1" EF NFOFS   CJFO DFSUBJOT EFT ©W¨OFNFOUT QS©WVT NBMHS© MB
DSJTF� *M TFSBJU IBTBSEFVY EF TJNQMFNFOU UPVU SFQPSUFS   खऔखख`�

$PNNF KF MٺBJ EJU
 MFT TPMVUJPOT   EJTUBODF TٺJNQPTFOU EBOT DFT DJSDPOTUBODFT� -F k`IJD`{
DٺFTU RVF OPT DPMM¨HVFT FOTFJHOBOU�F�T FO TPVQFOU E©K  UPVT MFT KPVST
 RVٺJMT�FMMFT QBTTFOU EFT
IFVSFT EFWBOU MFVST ©DSBOT FU RVٺJMT�FMMFT BTQJSFOU   VO QFV QMVT EF DPOUBDU IVNBJO
 DF RVF
QSPDVSFOU KVTUFNFOU MFT ©W¨OFNFOUT EV $*.1"� $PNNFOU QS©TFSWFS VO NJOJNVN DFMB UPVU
FO BZBOU   DPFVS VOF GPSNBUJPO Q©EBHPHJRVF EF RVBMJU© QPVS OPT ©UVEJBOU�F�T` 

/PVT NFUUPOT BV QPJOU FO DF NPNFOU VOF GPSNVMF EF DPVST FU Eٺ©DPMFT FO MJHOF P¹ UPVUF
MB QBSUJF UFDIOJRVF TFSBJU QSJTF FO DIBSHF QBS OPT TPJOT� VOFٺ% QBSU
 OPVT QSPQPTPOT   OPT
DPMM¨HVFT EF WFOJS   /JDF QPVS ªUSF ाJMN©�F�T EBOT MFT DPOEJUJPOT IBCJUVFMMFT EٺVOF TBMMF EF
DPVST� $FUUF GPSNVMF QFSNFU EF QS©TFSWFS MٺBTQFDU DPOWJWJBM QPVS Mٺ©RVJQF FOTFJHOBOUF RVJ
FTU BDDVFJMMJF EBOT OPT MPDBVY�

BVUSFٺ% QBSU
 NªNF TJ Mٺ©W¨OFNFOU TF UJFOU   EJTUBODF
 JM NF TFNCMF GPOEBNFOUBM EF
QS©TFSWFS MFT JOUFSBDUJPOT BWFD MFT ©UVEJBOU�F�T� %V D´U© UFDIOJRVF
 DFMB QBTTF QBS MB DS©BUJPO
EٺVOF QBOPQMJF EٺPVUJMT E©EJ©T QPVS MF DIBU FU MB WJE©P�DPOG©SFODF FO NBUI©NBUJRVFT� %V
D´U© Q©EBHPHJRVF
 QBS MB NJTF BV QPJOU EٺVOF GB§PO EJ࢕©SFOUF EF DPODFWPJS OPT ©DPMFT PV
OPT DPVST`� MFT FYQPT©T ©UBOU FOSFHJTUS©T
 MFT ©UVEJBOU�FT QFVWFOU MFT EJH©SFS   MFVS SZUINF

QPTFS EFT RVFTUJPOT HS¢DF BVY PVUJMT NJT FO QMBDF
 QVJT GBJSF EFT SFUPVST TPVT GPSNF EF
DPSSFDUJPOT EٺFYFSDJDFT� /PVT QPVWPOT ©UFOESF MF UFNQT EFT BDUJWJU©T EV $*.1" FU OF QMVT
BWPJS VO NBSBUIPO EٺFYQPT©T TVS VOF Q©SJPEF 	USPQ
 DPVSUF� $FU BTQFDU TFSB DFSUBJOFNFOU
JOU©SFTTBOU   QS©TFSWFS NªNF BQS¨T MB DSJTF�

'࣓HVSF ळ ږ �DPMF $*.1" BV $POHP FO खऔकज
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ট &OWJTBHFT�UV EF E©WFMPQQFS EF OPVWFMMFT DPMMBCPSBUJPOT 	QBSUFOBSJBUT
 
ট $ISJTUPQIF � *M Z B MٺJOU©HSBUJPO EF Mٺ"MMFNBHOF FO UBOU RVF QBZT NFNCSF EV $*.1"

EPTTJFS RVF -VEPWJD BWBJU JOJUJ© FU RVF OPVT FTQ©SPOT FOाJO NFOFS   UFSNF�

+F TPVIBJUFSBJT BVTTJ GBJSF FO TPSUF RVF MB QMBUFGPSNF -.4 ࣯ RVJ WB ªUSF NJTF FO QMBDF
QVJTTF ªUSF VUJMJT©F QBS MٺFOTFNCMF EF MB DPNNVOBVU© NBUI©NBUJRVF� $F TFSB VO MPHJDJFM
MJCSF RVJ QPVSSB ªUSF SFQSJT
 BN©MJPS©
 VUJMJT© QBS UPVU MF NPOEF�
ট -VEPWJD � "V OJWFBV GSBO§BJT
 MF $*.1" GBJU QBSUJF EV -BCPSBUPJSF Eٺ&YDFMMFODF $"3�
.*/
 RVJ S©VOJU M1(*ٺ
 MF $*3.
 FU Mٺ*)&ऻ4� -F $*.1" USBWBJMMF BVTTJ BWFD DFT JOTUJUVUT FU
FTTBZF EF E©WFMPQQFS EFT BDUJWJU©T DPOKPJOUFT
 EF NFUUSF FO DPNNVO EFT DPNQ©UFODFT TVS
DFSUBJOT TVKFUT� "VTTJ
 KF USPVWF TVQFS MF QSPKFU EF $ISJTUPQIF
 EF DS©FS VO TZTU¨NF -.4
 RVJ
TPJU FिJDBDF
 FSHPOPNJRVFڇ DBS JM TٺBHJU EٺVO S©FM CFTPJO� 0O QFVU JNBHJOFS RVF MF $*.1"
EFWJFOOF FYQFSU TVS DFT TVKFUT�M �

ট &O ऱयरस
 MF $*.1"
 TPVT MB EJSFDUJPO EF -VEPWJD 3JࢵPSE
 BWBJU DP�PSHBOJT© MB
KPVSO©F k`.BUIT %BZ GPS %FWFMPQNFOU`{   MB .BJTPO EF M6ڛOFTDP 	1BSJT
�
4PVIBJUFT�UV E©WFMPQQFS DF HFOSF Eڛ©W¨OFNFOU BॳJO EF TFOTJCJMJTFS MF HSBOE QV�
CMJD FU MFT QPMJUJRVFT   MڛJNQPSUBODF EFT NBUI©NBUJRVFT EBOT MFT FOKFVY EF E©�
WFMPQQFNFOU` 
ট $ISJTUPQIF � $F HFOSF Eٺ©W¨OFNFOU B TPO JOU©SªU QPVS F࢕FDUJWFNFOU GBJSF DPOOB®USF
MF $*.1" RVJ B VO E©GBVU EF OPUPSJ©U© FO 'SBODF� -VEPWJD
 FTU�DF RVF UV WPJT VOF BVUSF
SFUPNC©F EBOT DF HFOSF EٺBDUJPO 
ট -VEPWJD � +F QFOTF RVٺJM Z B VOF SFUPNC©F FO UFSNF VO QFV EF k`TPࢣ QPXFS`{� $FUUF
KPVSO©F 6/&4$0 FTU WFOVF TVJUF   VOF EFNBOEF EF MB DPNNJTTJPO OBUJPOBMF GSBO§BJTF QPVS
M6ٺOFTDP
 RVJ DPOOBJU CJFO MF $*.1"� $F GVU VO ©W¨OFNFOU NBSRVBOU RVJ B SBTTFNCM© EFT
NBUI©NBUJDJFO�OF�T RVJ OPVT DPOOBJTTBJFOU
 EٺBVUSFT QBT
 EFT EJQMPNBUFT
 MF HSBOE QVCMJD�
+F QFOTF RVF DFUUF KPVSO©F B WSBJNFOU QBSUJDJQ©   MB OPUPSJ©U© EV $*.1" BV�EFM  EFT DFSDMFT
IBCJUVFMT
 FU   NPOUSFS OPUSF T©SJFVY FU OPUSF QSPGFTTJPOOBMJTNF� /PVT BWPOT QBSM© EF CFBV�
DPVQ EF DIPTFT JOU©SFTTBOUFT
 EٺBJMMFVST OPVT BWJPOT SF§V :B[EBO :B[EBOQBOBI
 NFNCSF EV
$POTFJM TDJFOUJाJRVF
 RVJ OPVT B QBSM© Eٺ©QJE©NJPMPHJF�
ট $ISJTUPQIF � $FMB NPOUSF RVF OPVT TPNNFT DBQBCMFT EF SFMFWFS EF UFMT FOKFVY�
ট -VEPWJD � 0VJ
 WPJM � $ISJTUPQIF NFOUJPOOBJU RVF OPVT USBWBJMMPOT   MٺFOUS©F EF Mٺ"MMF�
NBHOF
 FU CJFO
 MFT ख QFSTPOOFT D´U© BMMFNBOE RVJ TVJWFOU MF EPTTJFS EF US¨T QS¨T TPOU WFOVFT
  MB KPVSO©F 6OFTDP� +F QFOTF RVF RVFMRVF QBSU DFMB MFT B DPOWBJODVFT EF MٹJNQPSUBODF EF
OPT BDUJPOT�

ট "DUVFMMFNFOU
 RVFMMFT TPOU UFT QSJPSJU©T 
ট $ISJTUPQIF � 4BVWFS MF $*.1"` 	SJSFT
 -B HFTUJPO EF MB DSJTF SFQS©TFOUF VO HSPT USBWBJM
QPVS UPVUF Mٺ©RVJQF EF EJSFDUJPO� BJٺ+ EٺBVUSFT QSPKFUT
 NBJT JMT EFWSPOU BUUFOESF�

ট VFMMFTࣅ TPOU MFT DPOUSBJOUFT RVF UV SFODPOUSFT 
ট$ISJTUPQIF � $PNNF KF MٺBJ TJHOBM©
 MB TJUVBUJPO BDUVFMMF OPVT PCMJHF   BDD©M©SFS DFSUBJOT
E©WFMPQQFNFOUT FU FO NªNF UFNQT QBSBMZTFOU DFSUBJO�F�T DPMM¨HVFT� *M GBVU GBJSF BDUF EF
CFBVDPVQ EF EJQMPNBUJF
 QSFTRVF EF QTZDIPUI©SBQJF`�

࣯� -FBSOJOH .BOBHFNFOU 4ZTUFN
 UZQF .PPEMF
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+F NBORVF BVTTJ EF GFFECBDLT TVS MFT QSPKFUT RVF KF QS©QBSF
 NªNF TJ KٺFTTBJF EF NVM�
UJQMJFS MFT FOUSFWVFT FO MJHOF`� JM GBVU ©WJUFS EF QSPQPTFS RVFMRVF DIPTF RVJ FTU UI©PSJRVF�
NFOU TBUJTGBJTBOU NBJT RVJ SBUF DPNQM¨UFNFOU MFT DPOUSBJOUFT EV UFSSBJO� +F WFVY EJSF
 -V�
EPWJD WPZBHFBJU CFBVDPVQ
 DF RVJ MVJ QFSNFUUBJU EٺBQQS©DJFS EF MVJ�NªNF MB TJUVBUJPO FU EF
DPOGSPOUFS TFT JE©FT BWFD MFT HFOT TVS QMBDF� FTUٺ$ VOF EJिJDVMU© EF TF TFOUJS JTPM© RVBOE JM Z
B EFT E©DJTJPOT E©MJDBUFT   QSFOESF�

ট &U UPJ -VEPWJD
 RVFMMFT TPOU MFT EJॴJDVMU©T RVF UV BT SFODPOUS©FT EVSBOU UPO
NBOEBU 
ট -VEPWJD � BJٺ+ FTTBZ© EF GBJSF NPO USBWBJM BV NJFVY
 KٺBJ FTTBZ© EF E©WFMPQQFS MFT QSPKFUT
RVF KٺBWBJT FO UªUF� BJٺ+ QV MF GBJSF TBOT BVDVO QSPCM¨NF� +F QFOTF RVF KٺBJ C©O©ाJDJ© EV TPVUJFO
EFT NFNCSFT EV CVSFBV
 OPVT BWPOT USBWBJMM© FO IBSNPOJF
 OPVT BWPOT ©U© S©HVMJ¨SFNFOU FO
DPOUBDU� "QS¨T
 KF OF TVJT QBT OPO QMVT VO GPV GVSJFVY RVJ WPVMBJU UPVU DIBOHFS� $PNNF KF MF
EJT TPVWFOU
 MF $*.1" FTU VO OBWJSF RVٺJM GBVU NBOēVWSFS MFOUFNFOU
 JM OF GBVU QBT CSVTRVFS
MFT HFOT� 1BSGPJT
 JM Z B EFT DIPTFT RVF OPVT BVSJPOT WPVMV GBJSF
 QBS FYFNQMF
 MB RVFTUJPO
EFT NFNCSFT EV $*.1" P¹ KٺBVSBJT WPVMV PVWSJS QMVT MBSHFNFOU� $B OٺB QBT ©U© QPTTJCMF

NBJT DF OٺFTU QBT US¨T HSBWF�

FTTBZFٺ+ UPVKPVST EF WPJS MFT DIPTFT EF NBOJ¨SF QPTJUJWF� %BOT UPVU DF RVJ TF QBTTF
 JM Z
B VOF NBOJ¨SF QPTJUJWF EٺFO UJSFS RVFMRVF DIPTF� &U KF QFOTF RVٺF࢕FDUJWFNFOU
 MB DSJTF EV
$PWJE
 RVJ B࢕FDUF MF $*.1" BDUVFMMFNFOU FTU VOF PQQPSUVOJU© QPVS SFMFWFS EFT DIBMMFOHFT�

'࣓HVSF ऴ ږ �DPMF $*.1" FO "GSJRVF EV 4VE FO खऔकज

ট VFMTࣅ TPOU MFT QSPKFUT EPOU UV FT ॳJFS 
ট -VEPWJD � BJٺ+ FTTBZ© EF GBJSF NPO USBWBJM DPSSFDUFNFOU� *M Z B EFT DIPTFT RVF KF OٺBJ QBT
S©VTTJ   GBJSF
 NBJT KF TVJT T»S RVF $ISJTUPQIF MFT GFSB� *M Z B QBS FYFNQMF MB RVFTUJPO EFT
NPZFOT EF QBJFNFOU NJT   MB EJTQPTJUJPO EFT ©UVEJBOUT JOWJU©T EBOT EFT JOTUJUVUT�
ট $ISJTUPQIF � 5V BT RVBOE NªNF EPOO© VOF JNBHF US¨T QSPGFTTJPOOFMMF EV $*.1"
 DٺFTU
JNQPSUBOU
 OPO` 
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ট -VEPWJD � +F OF QFVY QBT EJSF RVF KF TVJT ाJFS
 ाJFS OٺFTU QBT MF NPU
 KF TVJT F࢕FDUJWFNFOU
DPOUFOU EٺBWPJS EPOO© VOF BVUSF JNBHF EV $*.1" FU EٺBWPJS GBJU SFOUSFS EFT HFOT RVJ QPV�
WBJFOU BWPJS VO B QSJPSJ
 KF OF TBJT NªNF QBT TٺJMT DPOOBJTTBJFOU MF $*.1" FO GBJU� &U QVJT

TJOPO
 EٺBWPJS UJTT© QMFJO EF MJFOT BWFD EFT QBZT FO WPJF EF E©WFMPQQFNFOU
 EF NٺªUSF TFOUJ
VUJMF�

$F EPOU KF TVJT MF QMVT DPOUFOU
 DٺFTU MPSTRVF KF SF§PJT EFT NBJMT EF QFSTPOOFT RVJ NF
SFNFSDJFOU
 RVJ TPOU WSBJNFOU SFDPOOBJTTBOUFT BV $*.1"
 EFT QBSUJDJQBOU�F�T   VO USJNFTUSF

  VOF ©DPMF
 QBSDF RVF §B MFVS B EPOO© VOF QFSTQFDUJWF� +F TVJT WSBJNFOU DPOUFOU EF §B� 1PVS
NPJ
 MB TBUJTGBDUJPO DٺFTU §B
 DF TPOU MFT SFNPOU©FT EF UFSSBJO�

ট 1PVSSBJT�UV QBSUBHFS BWFD OPVT EFT TPVWFOJST�BOFDEPUFT RVJ UڛPOU NBSRV© 
ট -VEPWJD � -FT ©W¨OFNFOUT RVJ NٺPOU NBSRV© TPOU MFT E©D¨T EF "INBE &M 4PVाJ FU EF
$ISJTUJBO .BVEVJU� +F DPOOBJTTBJT US¨T CJFO "INBE &M 4PVाJ
 RVJ ©UBJU WSBJNFOU VO CPO BNJ�
BJٺ+ FO N©NPJSF
 EFT TPJS©FT QBTT©FT   #FZSPVUI
 JM ©UBJU WSBJNFOU FYDFQUJPOOFM� &U QVJT
 JM Z B
MF #©OJO
 MB +PVSO©F 6OFTDP
 DٺFTU EٺBJMMFVST   DF NPNFOU�M  RVF KٺBJ SFODPOUS© +FBO�4U©QIBOF
%IFSTJO BWFD RVJ KٺBJ UJTT© EFT MJFOT� FTUٺ$ VOF QFSTPOOF FYDFQUJPOOFMMF
 US¨T QSPGFTTJPOOFMMF
BVTTJ� BJٺ+ ©U© BTTF[ DPOUFOU RVF MF $*.1" TٺJOTUBMMF   MB 'BDVMU© EF 7BMSPTF 	6OJWFSTJU© $´UF
Eٺ"[VS
� +F HBSEF VO US¨T CPO TPVWFOJS EF UPVT NFT WPZBHFT
 EF UPVT DFT QBZTBHFT NBHOJ�
ाJRVFT�

ট VFMTࣅ TPOU UFT QSPDIBJOT QSPKFUT 
ট -VEPWJD � .PO QSPKFU ©UBJU EF QSFOESF VO QPTUF FO "GSJRVF
 EBOT VO QBZT Eٺ"GSJRVF EF
M0ٺVFTU
 QBS FYFNQMF
 EF NٺPDDVQFS EٺVO JOTUJUVU
 EٺFTTBZFS EF NٺJNQMJRVFS WSBJNFOU TVS MF
UFSSBJO� .BJT M  BWFD MB $PWJE
 KٺBWPVF RVF UPVU FTU TVTQFOEV� "QS¨T
 KF SFTUF JNQMJRV© EBOT
MFT BDUJWJU©T EV $*.1"
 KF QS©WPJT QFVU�ªUSF EF SFUPVSOFS FO �UIJPQJF
 EF GBJSF EFT BDUJWJU©T FO
MJHOF BWFD MFT NPZFOT RVJ TFSPOU E©WFMPQQ©T QBS $ISJTUPQIF� FTQ¨SFٺ+ BVTTJ SFTUFS BV DPOUBDU
EF NFT DPMM¨HVFT EFT QBZT FO E©WFMPQQFNFOU FU EٺFTTBZFS EF GBJSF EFT DIPTFT FO DPNNVO�

ট VFMMFTࣅ TPOU MFT QSJODJQBMFT NJTTJPOT EڛVO EJSFDUFVS EV $*.1" 
ট -VEPWJD � %BOT MٺFOTFNCMF DٺFTU CFBVDPVQ EF UFSSBJO
 EF E©QMBDFNFOUT
 CFBVDPVQ EF
DPOUBDU BWFD EFT HFOT EBOT MF NPOEF FOUJFS
 EFT DPOUBDUT BWFD MFT JOTUJUVUJPOOFMT BV OJWFBV
FVSPQ©FO
 MFT ाJOBODFVSTڇ
ট $ISJTUPQIF � +F TVJT BTTF[ EٺBDDPSE� /PVT TPNNFT WSBJNFOU EBOT VOF UPJMF RVJ OPVT
DPOOFDUF   QMFJO EF NPOEF
 QMFJO EٺJOTUJUVUT� 0O B CFBVDPVQ EٺJOUFSBDUJPOT   H©SFS BV RVP�
UJEJFO� 6OF QBSUJF EF NPO USBWBJM FTU EٺFTTBZFS EF GBJSF QBTTFS MFT JOGPSNBUJPOT EٺVO FOESPJU
  VO BVUSF
 Eٺ©WBMVFS MFT QPUFOUJBMJU©T QPVS RVF QVJTTFOU TF NPOUFS MFT QSPKFUT�
ট -VEPWJD � 1FVU�ªUSF QPVS SFWFOJS TVS $MBVEF $JCJMT� *M NٺBWBJU EJU RVF MF EJSFDUFVS EV
$*.1" ©UBJU VO QFV MF DIFG EٺPSDIFTUSF`� UV BT UPO ©RVJQF FY©DVUJWF
 UV BT UPVT MFT HFOT RVJ
WPOU TVS MF UFSSBJO
 UPJ�NªNF UV WBT TVS MF UFSSBJO
 NBJT DٺFTU UPJ RVJ QSFOET VO DFSUBJO OPNCSF
EF E©DJTJPOT FU RVJ QFVY EJSF
 PVJ
 OPO
 M  PO SBKPVUF §B��� -F EJSFDUFVS EV $*.1" FTU M 
QPVS CSBODIFS MFT EJ࢕©SFOUT USVDT 	MFT ाJOBODFNFOUT
 MFT JOTUJUVUJPOT
 MFT NBUI©NBUJDJFO�OF�T

FOTFNCMF QPVS RVF UPVU TF E©SPVMF CJFO�
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ট VFMࣅ HFOSF EF DPOTFJM WPVT EFNBOEF�U�PO MF QMVT TPVWFOU MPSTRVF WPVT SFO�
DPOUSF[ EFT QBSUJDJQBOU�F�T Eڛ�DPMFT $*.1"` 
ট -VEPWJD � -PSTRVF OPVT BMMPOT TVS MF UFSSBJO
 MFT ©UVEJBOU�F�T WFVMFOU VO DPOTFJM TVS MFT
CPVSTFT QPVS GBJSF VO NBTUFS FO &VSPQF
 PV CJFO TF NFUUSF FO MJFO BWFD VO�F EJSFDUFVS�EJSFD�
USJDF EF UI¨TF RVJ FTU   MٺFYU©SJFVS� BWBJTٺ+ FTTBZ© EF NFUUSF FO QMBDF TVS OPUSF TJUF JOUFSOFU

VOF MJTUF EF CPVSTF RVJ EPOOF RVFMRVFT JOGPSNBUJPOT
 BQS¨T DPNNFOU GBJSF EFNBOJ¨SF QSPBD�
UJWF
 KF OF TBJT QBT� .BJT EٺVO BVUSF D´U©
 KٺBJ UPVKPVST WPVMV HBSEFS FO UªUF RVF MٺPCKFDUJG EV
$*.1" OٺFTU QBT EٺBMMFS DIFSDIFS MFT CPOT ©UVEJBOU�F�T QPVS MFT GPSNFS DIF[ OPVT�
ট $ISJTUPQIF � 0O DPNQSFOE RVF DٺFTU M©HJUJNF EٺVOF DFSUBJOF NBOJ¨SF� 4J UV WJT EBOT EFT
DPOEJUJPOT RVJ TPOU DPNQMJRV©FT
 EF WPVMPJS DIFSDIFS VOF WJF NFJMMFVSF
 DٺFTU OPSNBM� 0O
OF QFVU QBT DSJUJRVFS MB E©NBSDIF EF Mٺ©UVEJBOU�F� "QS¨T EV QPJOU EF WVF HMPCBM
 MٺJE©F FTU
EF QFSNFUUSF RVF TVS QMBDF JM FYJTUF EFT DPOEJUJPOT TVिJTBNNFOU GBWPSBCMFT QPVS RVF DF�UUF
©UVEJBOU�F BJU FOWJF TPJU ©UVEJFS TVS QMBDF
 TPJU EF SFWFOJS FOTFJHOFS EBOT TPO QBZT EٺPSJHJOF�

ট 4PVIBJUF[�WPVT NFUUSF FO BWBOU VO QPJOU RVJ WPVT QBSB®USBJU JNQPSUBOU FU RVJ
OڛB QBT ©U© BCPSE© MPST EF MڛJOUFSWJFX 
ট -VEPWJD � BJٺ+ TPVWFOU PCTFSW© EFT DPMM¨HVFT NBUI©NBUJDJFO�OF�T RVJ OF TF TFOUFOU QBT
US¨T CJFO
 QBSGPJT BJHSJT
 DBS JMT OٺPOU QBT MٺJNQSFTTJPO EٺªUSF VUJMFT� &O SFDIFSDIF
 JMT OٺPOU
QBT FV MFT SFUPVST RVٺJMT FTQ©SBJFOU`� FO FOTFJHOFNFOU
 DٺFTU VO QFV MB SPVUJOF� -F $*.1"
QFVU BQQPSUFS DFUUF JE©F RVF UV QFVY GBJSF EFT NBUIT FU Uٺ©QBOPVJS DBS UV UF TFOT VUJMF�
ট $ISJTUPQIF � -F USBWBJM EF SFDIFSDIF FO NBUI©NBUJRVFT FTU FTTFOUJFMMFNFOU JOUFMMFDUVFM

BWFD QPVS CFBVDPVQ EٺFOUSF OPVT
 QFV EF SFUPNC©FT JNN©EJBUFT TVS OPUSF FOWJSPOOFNFOU
PV MB TPDJ©U©� $FMB QFVU DS©FS VO F࢕FU EٺJTPMFNFOU FU EF E©UBDIFNFOU QBS SBQQPSU BVY BVUSFT�
JNQMJRVFSٺ4 EBOT MB WJF EFT BVUSFT
 MFT BJEFS   USBWFST RVFMRVF DIPTF RVJ FTU OPUSF N©UJFS FU
OPUSF QBTTJPO
 QFSNFU VOF GPSNF Eٺ©RVJMJCSF FU Eٺ©QBOPVJTTFNFOU
 KF DSPJT� FTUٺ$ RVFMRVF
DIPTF RVF QFVU BQQPSUFS MF $*.1"�
ট -VEPWJD � 
FDUJWFNFOU࢕& JM Z B EF MٺIVNBJO EBOT MF $*.1"�
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