(XOHU HL %HUQRXOOL

3$75,&,58'(/(7 '( *5%$9(¢

4XHVWR FRQWULEXWR FRSUH Q DUBR WHPSRU
DQQR GHOOD PRUWH GL /HRQKDPWLE DX WVHIQ]D HQWL
WURSSR QHL GHWWDJOL VR U3VILLE®XRWIUDRN RS H X DR]
WUDUVL SRL LQWRUQR DG RDGOK QX GHLP H \LF KHHQWQE
VRQR FRQIURQWDWL 6L WUDWWDIX3Q] DRIDH VGHHIHDL |
SUHFHGHQWL GL FKL VFULYHD SRIVAKE L\OHJ HGEHEOHL (
OfLQWHUD VWRULD GHOOH RDWHPDW LIFR/H F B3 H3HID
VHFROR VXOOD EDVH GHL WHRL WUDWWDWL GDL G:
$OFXQL GDWL ELRJUDILFL /ARQKWIBQQROHY QY
GL 3DXO (XOHU H DX @XM G/IFFIH QULIOMW LG L
$OEUHFKW H .DUO $0BRAMHFERXOOL LQYHFH
LQ RWWR WUH GHL TXDOL VRQR L SO DKSWFRIMD@M
OHJJH GHL JUDQGL QXPHUL -REPKSD LO FDOFRIOR
UHQ]LDOH OHLEQL]LDQR LQVLRBH FREREXR [DRW
FKH DSSURIRQGLVFH OWIUG URLGLTOHP VR R* (
VL GL PLQRU FDOLEUR 1LFRQDXV , -RKIDFR Q[
-DFRE ,, H -RKDQQ ,,,

, 5 DSSRUWL IUD OH IDPLJOLH (XOHU H %HUQRXOOI

, UDSSRUWL IUD OH IDPLJOL®R(RQ®IIOU H %HUQR
TXDQGR 3DXO (XOHU VHJIXH LRWR GDR-GEREDWHEQ
DOOYT8QLYHUVLWj GL %DVLOMBR GRPH @ XW RWSIXRIW |

IHEEUDLR g VWDWR GXIQTWH XQ FD BGWHR OXWLR LC
%HUQRXOOL $00D ILQH GHOXRR(UXN®H D L @ \RWREWL
XQDVSXWDWHEQG B FOLL WIHR/QHY PDWKHPDWLFDH GH |
SRUWLRQOER¥NL WHVWRSH BV HIARERYMHUMRIXOOL Fi

8QLYHUVLWpP &DWKROLTXH GRQRXYBDQQQNEBVYWRXYD QFBHNVEXDLFXUD GL (!
-DF(5288//,2SHUYD,9 %DVLOHIBHU®S "HUNMRO SS
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GH OD GLIHVD DOOYHSRFDLPOIWR OGH YGR. |H QI HQH D'
HUDQR VWDWH HODERUDWHDGBGD XYXRH S8R VH YIVFRQUHH
PHQWDWD GHO(OHEHRWOGHIIIOAH DO FXL LQWHUQR
PXOD FKH HVSULPH OD VRPPDOLGLWOD B V& ULGL WHDR Pt
H VRQR WUDWWDWL L UPISSRVMPLL GL LQILQLWL H
$OWUL DOOLHYL VRVWHUUDBQARWBVL SIUWSDUOD!
SDUWLFRODUH FLQTXH FRO @BERHBR®HY DRQ X R L GBi(
VHULHEXV H@KEBLMWMYDQQR OHJDPL FRQ (XOHU -D
H 1LFRODXV , %HUQRXOOL

., /IHRQKDUG D %DVLOHD RKDQQ MHBYRXWIO ERQ

1RYH DQQL GRSR LO DSUGKRH DQQR\EDLMDOW PR
-DFRE QDVFH D %DVLOHD /HR{XDNWRE GX BIDXOILIJOLF

1HO /JHRQKDUG KD JLj DF TXIRQM R DVQHP B X\VR.@
PD VHJXHQGR OD YRORQWJ B HL MXRALRIH Q LDVRQIS Qv
GL %DVLOHD 7XWWDYLD SH5NR GG YIDNUHPO VXKD
FRQWHPSRUDQHDPHQWH QHOO®L VRKDYD SEHLUYIRIN
AXHVWIXOWLPR ULFRQRVFH LFRKXRGLO WIDPHRQWH QD |
WLVFH FRQWHPSR SDQMD WHRKMH BRQUKDUG VHJIXH L
FRQ -RKDQQ ,, ILJOLR GL -R®DD ® DB HIRWWH D.QL XL
ODXV ,, VRQR LQ ,WDOLD

1HOOH SULPH SXEEOLFD]LRQ P HQW( GHIW QA D YOHG
GL -RKDQQ PROWL WHVWL VRKDQ® QB ODLD QR DLO
PLFD FKH OR RSSRQH DL PDWR BHWIOMH W QDQH WIWR
SURFKH H GHL PRWL QHL PHJRLWHPLL YWGIQ WK L DX H
WDWR GRSR ODUOGIFMBEXDHDZWRYHFRQGR OLEUR VV
PRWR GHL FRUSL VRJJHWWL PV WL LFHDQ @/URIG H W
SULPR OLEUR TXHVWD YROWID LVF PSHUH X WWWRH
TXHVWR OLEUR H QHZBHUDWXRE®QBD\WRFD SHU T»
HVW HMXVGHP VROXWLR TXCPH GIDWDW3U® BGMWRIWI
LQYHQLHQGD &XUYD TXDH GWLVAWL PHEGXB D HWLR/MW
/D SULPD SXEEOLFD]LRQH&BR\(WWKEWEGROOLQHBUXF

-DF(s948//, 2SHUD 9 %DVLOHRSHUBS "HUNKRO SS2SHUD
/,9 %DVLOHIBBHUSS "HUNMRO S2SHUN,9 %DVLOHISHUD
Ss "HUNK RO SS2SHUR %DVLOHISHUBS "HUNKRO
Ss 2SHWD %DVLOMBHUSS "HUNMRO Ss

/IRQGLQL
2SHWD;, $( Ss
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QDUXP LQ PHGLR TXRAXQTRB QR VIHNIWHQWWH $ XEEO |
WDWLR GH QRYR TXRGDP FXUYDUXPDWIYXMRRBRQR Q
WDUGL -RKDQQOPREE@H¥BDQEM D T,; OpWKRGH
SRXU WURXYHU OHV 7DXWRFKUWRQHW WS/D QRR BRHY
4XDUUp GHV QYMAMNVMHMOXHQ]D VL I'Dl DQRRPH VHQ
UDELOLEXV FXUYLV WDHXWRBOBRQW D X\WQRFEKEXRR D L
UHVLVWHQWLDP IDFLHQWH VHF%QGE P LTPODACU B\D D »
QHO

,0O SUREOHPD GHOOH WUDLHWR FIRY WIHFX BVF
OTRJJHWWR GL XQD VHULH GD RE&WH GILL®RKDQQ
6XFFHVVLYDPHQWH LQ XQ2 SN EFRPERGERWQORRVLY
WLR PDWHULDH GH 7UDMHFWRUSDQ WRFRGURFIXI
SUR GLYHUVD D[LV SRVLWLRQWR GHDWRVPRQV® O’
VHFDW ,WHP GHWHUPLQDWLRDDPIH RIPYXQL XPH SRS
SULPDP VLPSOLFLVVLPDH &RQI $FW (8XE
EOLFDWR QHO QHO 6%BWO HRJKGWRRKRIUEEH JCHU
QRXOOL ORGD SXEEOLFDPHQW(H @DUWHAUED SXEEO
WKRGXV LQYHQLHQGL WUDMHFWRURDMJIJXHWIDS QR
PHPRBUREOHPDWLY WUDLHFWRULD UXPOBHBER S®IR F
-RKDQQ g HVYSUHVVR LQ TXHVWL WHUPLQL

FLz >SURVHJXLUH OR VW XG IDFO G@ OQURQ VW UIDALSHRWW R B L @ HR F
PH PRVWUD LO ODYRUR GL /HRIMWB P BWIXPORH @ D XX I LIRYD B (
OLJHQ]D H SHUVSLFDFLD FL SURPHW WIRQRRLPRPHIRDR H (

( $¢( SS

( &3 ,, ss
2SHWD;;,; OHP 3DULV Ss
( &3 Ss

( &3 Ss

8Q SULPR JUXSSR FRPSUHQGH2SMD&VWWUR ODUYRDH B6ROXWLRQHYV
&RQVWUXFWLRQHY 3UREOHPBWILYOS®R BRMLUWEHEPHS BWUYLSVPRW LV
VHFXQGXP D[HP VH PXWXR FRRWW B ONWRE & \EDQ J &MRP\S WHFW/L R
DGSQRQ\PL *HRPHWUDH %ULWDQQL RFFDIVR RRYWR BRIREWHRPQMR Y HEH 7L
UHFLSURFLV KXMXVTXH VROXWLRQXP HGESWO&,XP P[ISQVRD®LR
$QDJUDPPDWLY TXRG GHGLW IQ $6WLH FREWLQHQ@WI)IMEHVFULSWLRQ
RPQHV DOJHEUDLFDVY 7UDMH PR D HD \$ FAHG.ISW RS0 ¥ ULIVR S/OILG LE/R O X W L F
7UDMHFWRULLYV UHFLSURFLV 9HGI6WBW BDSHESYR U, , '60PRI0O/ WU D W L R
&RQVWUXFWLRQLY HGLWDH UR GAWEVL/EISYGD 70D MHFWRQHD UHFLSUR
DOJHEUDLFDV SRVVLEOHV VLW VLPSOLFLVVLPD

2SHWD;;,9 $( VXSSO ; Ss
( $¢( SS
( &3 ., Ss
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IDFLOLWj H DFXPH HJOL KD BXWQFHWUDWR VDROWWXR UL K FGVH
PDWHPDWLFKH VXEOLPL

/IYMDPPLUD]JLRQH GL -RKDQQ % HjURKRE MXIP F-s®IW D(X
QHO FRUVR GHO WHPSR H QHHY HIQIH PLRY DOjWIJGH HAWHH
SHU DIITHUPDUH LQ XQD O HMQQH UDUGPRID GH O ¢ B WDV

$OOYLQFRPSDUDELOH /HRQKDWEHPODOHWFLDO SULQFLSH ¢

3HU FKL FRQRVFD XQ SRY LOXPIERWWHXHVG&IHOR
GHVFULYPLFRWH MHDORXV DSDGJROBVFREOHIORJILD)
SRVVRQR FKH VWXSLUH -RKOQR KD V.QSH U HRUWLIW |
ILQ GDL WHPSIL3 GIHBMWHOB]LLBYHYD LPSDUWLWR H T
VL SXz FRQVLGHUDUH FRPH 16 SQV QB HBE\R RDHOK WM
WLFRDXP/XR VXFFHVVRUH

'DO FDQWR VXR (XOHU QRQ §JXIDUR LS BUFR IGLQHO |
VHPSLR QHO GLVFRUVR SUHBLWHGBVYHADGGE VO DNV ROV Y
JOLHUIXB *UXQGVIW]H GHY% BQWDO DO BRELQYV QHO

, FHOHEUL %HUQRXOOL IXURQ@RPR GR LPURDRQIERHUXW VW VPI
WHULD SDUWLFRODUPHQWH BYEKOD% HU GRIQRU &U RIDWALR
VWDWR LO SULPR D SXEEOLHIDHHVXDTX XN VRE MUHDP DQ FRPS I L
,GURGLQDR®FBHROR VXR 3DGUH KD LQGLVEHCHUR MV WRKWOMR L
TXHVWH SURSRVL]LRQL GDOOWROHK@ BRKQGDPRIQWD 0K HE/HN
ODYRUL DQFKH LQ PRGR VXSHWIILKL D®HV \WRQWRNBIW D VXEQ
SXz GHWHUPLQDUH DOFXQFKpLRHQ]D OH PDWHPDWLFKH VX

3L DYDQWL (XOHU DJJLXQJH

4XHVWH HVWHQVLRQL LPSRUWIDHQDWH GREEHDWVRLBQGHK H> XW
PLQL PROWR FHOHEUL -RKDWOPR '®WL H& DOH.UDRREOD W UDIV.
SHU SULPR TXHVWL DUJRPHQWLVX®@ XLIGCQREPQD PDEDR OH« @
,O 6LIQRUH VXR SDGUH LO 3GRIFMAMLIOHRKIDD Q (oMU QRX
VSLHIDWR LQ PRGR PROWR FRQYLRMHOQW I$ DODNQ DM XGDD. GR
GDPHQWL GHOOD OHFFDQLFD

&Lz QRQRVWDQWH DOOD PRUWH (XIOHRKDRQIQ X%HIWG
VXFFHGHUJOL VXOOD FDWWHGUD GL %DVLOHD

2SHWD;;,9 2SHUD SS

-RK(5%8//,D (XOHU VHWWHRBHHWDHULKY ,9 YRO s

L OQWURG X]LR€BI6'G/L Bs@5 2SHWHULHV ,, YRO s i

( %HUOLQ

( %HUOLQ 9RUUHGH 288UDHULHW Y, YRO

( 1HXH *UXQGVIW]H @&HUGUWLOOHIS/H 2SHUDHULHV ,, YRO
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5LWRUQDQGR DQFRUD DO JLR YDOQID /W R KSIDUGN H
SHU 6DQ 3LHWUREXUJR QHO KDQ@HDOS UH WM M R U\ D W
FDQGLGDWXUD FRPH SURIHVVRXHVGW]REVDNVL RQ Bb O
UHGLJH LD DPDYRWR 'LVVHUWDWLR SK\WHEWKH VF
QXPLQH GLYLQR MXVVX PDJQRVIRFSLK RIWX R DRSUL Gl QML
YDFDQWH SURIHVVLRQH SK\VLFD DG BXGLWHREUWR DV
GLFR KRUD SXEOLFR HUXGLWRDUB XV DORD®IU XX BN
0 UHVSRQGHQWH DGROHVFHQWH SKIQH VIORHEKG R Y L
SHUz FRQVLGHUDWR WURSSR/BLRYDQH QRQ RWWF

v, ,O SULPR VRJIJLRUQR D 6DQHILHWDRERUWR FF
'DQLHO %HUQRXOOL

$OOTLQL]JLR GHO 6HWWHFHQWR DD BV FFX O TI9HRUFD
SDUWH 'DQLHO H 1LFRODXV 0 %REGGRXMO L3 L BWRERJ L
GH HODERUD OR VWDWXWR GHJATIFEDKEAHPLPURL &
GL PRULUH LO JHQQDLR , 6XD PRJPKH &ODWH
VXFFHGH VXO WURQR GDO LQDPRDWLYSRUWD D YIU
HVVHUH FKLDPDWL DQFR UDX\GDUDLHW TRHLVQV 11$ B BIEa
VRQR -RKDQQ %HUQRXOOL H -DFR D FHUPDVR) D-RE
GHOOTHW] DYDQ]DWD H VXJGDULGRH & X RV VIHIOH Y E
., H 'DQLHO (VVL JLXQJRQR BRVSW® E3LH{ W U R EDOJ BRJ
OHWWHUD WXWWRUD FRQVHD®DWHW &H PEQ HH G HD (»
VSULPHQGRVL LQ IUDQFHVH ULXYIFH® R L IDQQRQIFV Y
6DQ 3LHWUREXUJR H JOL IRBRPSHIVIRO FYXQLL FERHAWW
YLDJJLR H DOWUH LQIRUPD]IERGIL ORJKOWUFKHV SR
FKH ¢ SURQWR D SDUWLUH VA&XBVAKD QXOWUHI®L HQ

JHQQDLR VRQR LQYHFH GQHODWWHH K6H JX® C
'"HXWVPK OLQJXD WHGHVFD FROWBHGRERGHBKp
'XWVHAKO GLDOHWWR WLSLFR GLL®DWDRWHQ RP HVIFR Ol
VH FKH Gj D TXHVWD FRUULWSR@EDHUWDFROD WR S UF
VEXVD SHU TXHVWS®RWX\D WARHGWXR Q XQ

$ 6DQ 3LHWUREXUJR LO OXJOQLRLIJOLRXRIHGLC
GL -RKDQQ %HUQRXOOL ILQRIDR G UL Y FE GIX KX OWH
SHULRGR GL JUDQGH FRQIXVLRQHQHSRLERW WEPRR
GXWD ,0 JUXSSR GL DFFDGHPEKH & DF RIF/DRWWIRP &

( %DVLOHD

&lU (51%s8//,D /| (XOHU JLXJQR RUHE Q®PKOH,, 7DWWX PRILD GDW
VFULWWD %DVLOHD %HUQRXOOL (GLWLRQ
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YHQWIDQQL 'DQLHO FKH QHPOIQQHQW LSLHVDVQ HL DH |
QH KD TXDUDQWDQRYH )UD FRIDWMRDRKH DVLIIRAF
DVWURQRPLD VL GHYRQR DQFRIOHLRUWDUH *HRUJ %
JULHGULFK &KULVWRSK OD\HUROGEDFK &KULVWLDIE
-RVHSK 1LFRODV 'HOLVOH .UDHMWHRUJ :ROIJDQ
/D SULPD OHWWHUD GL (XOHD BDWRDQQR%HBBUE
'DQLHO %HUQRXOOL WUDMFPRUREXVUHR WEHDDQI
GHO ILQR DO JLXJQR H FROQOQXPBIWLRKH
FRQGLYLGH OD VWH YV VBK¥L WLF 8 bl D PHQLWBHIQRR.Q \I
D ULQVDOGDUH LO ORUR OHJDRWQ®L DDYRILj F PLAXK H4 X
WDJJLR GL JHWWDUH OH EDIVIG&H XIQDYBRQ OPKER S|
Uj VHQ]D LQFRPSUHQVLRQL QLRIXQO@R PIRVW i RIDQE
SLs RFFDVLRQH GL LQFRQWODUVL , \GXWFRLWH B D QQ
VFDPELHUDQQR OHWWHUH D Q BKH TR®R @R 60X@ U H
EXUJR WUDVFRUUHUj XQ EUHNHUNRDOUHRMQR DR®D
YLDWD GD 'DQLHO LQ GDWD RPHXBE@RL SD W& B VR/RMV
FLSDOPHQWH GHOOH ULFHUFKRPRKHL |V @/ DY RS HF®!
SDUWHQ]D GL (XOHU GD %DVL®&BDH DH 6D DI HVOBR
-RKDQQ ,, FKLDPDWR D VRVWDWKPUB DLHFRDQKN
'DQLHO 9L UHVWHUj TXDWWRUGLFL PHVL

,9 /IR VWXGLR DVVLRPDWLFR GEPPD GDWHGEGBUER
VXOOYHODVWLFLW|

1HO FRUVR GHOOD GLVSXWD ILUDP-SHRED W L- RK V¢
OXSSDUH LO FDOFROR GLIIHYUM GURSORYVW/HLE QY HLD\
EOHPL DOOD FRPXQLWj VFLHOWRE FP T XHCGURPRH G¢
QDULD OD FXUYD VHFRQGR [F ¥R V1H®IWIS R/QRHD K @D
SHVR XQ SUREOHPD FKH g FRP®SOHWDWRHG®D OF XH.(
SRVWL GD -RKDQQ FLRQq GH GXRD LIRRRIPWDV B VYK QWD B
LQILQH GD TXHOOR GHOOTHR DL\QW LFEDP D, QP X QR W/
-DFRE DSUH OD YLD D XQ PRGRBQHPDJIBKKSSPWHL
GHVFULYHUH VFKHPDWLFDPHQWB RFHOFR®& GARH VIH I X
W U D W WIHH GID/ODWELLR QDIFRE )L J 9HGUHPR SLe D)
g PRGR GL UDJJUXSSDUH LQVUWHPHOLXHVRSHSURE®

OHGLWDWLRQHYV $QQRWDWLRQHEDHS$QIR DGR \HRISHKIRKDHY DKPIRG®JI FRQ
FROOHFWDH DBVD&RRDVHO [/ , D
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La catenaria

I

La lintearia
e box
2 i \ ,4‘
| ® i@ Y
N 8
/ @  @F
La velaria
— ===
= r—

L’elastica

D

)LJ SDQRUDPLFD GHL SURE®KBPIQ Q RVAMMULOQRXOGDERE H C
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FKH YL q DQFKH XQ DOWUR ARB®DGLHI@WUBILFB W R
VLRPDWLFD GHOOD FDWHQDODDO RFKB RRRID LWV IOP|
PHQWDOH DOOD TXDOH -DFREBURLPHEHQRDHRD&DHWG %
SRFR GRSR UDFFROJRQR LOHWHYWILPG&R HD QHHI XL UH
FRUVR DSHUWR 0G5 |- /DR RNV VLYDPHQWH FRP]
DIIURQWHUDQQR L SUREOHRLDRREL JS1le MVIRSGIU LIPGIW
ULSUHQGHUj OD YLD FKH FREDM M®BIUQ B OH JOQ HUHLF|
VROR ILQR D UDJJLXQJHUH OfRELHWWLYR

1HOOD OHG &&;/9 93 ;, -DFRE VWXGLOROYRJIXH @A
DOOYJD]LRQH GL XQ QXPHUR.LRQLLDXW®VGEDVR HH KRS
FLRg LQ WHUPLQL PRGHUQLFIRSRBHGLWIR D] OMPODIORK
(JOL WHQWD GL JHQHUDOLPDUDB FEIOHSIUR RQH BDQGIHKDY
VROR DOOYD]LRQH GHO SHVRDFDR®IBQHKE FEP SR O
SDUWLFRODUL FKH HJOL \DWRBLAK LR VDO YGI@OPHQL
g OD OLQWHDULD FKH VL VRQRIISHY $XDGGRROW SIU P

3URVHJXHQGR OfLGHD GL VXRETLIRFD' DOYDHOWV 0FH
OHWKRGXV XQLYHUVDOLV GHW HRALBQYGDWH TP
OHJHP LQWHU VH REVHUYDQWRBXV SHI[RE-DIPLD WO
UXQGDP QRYRUXP HR&RWPHWLIQ W LKWV XPHUH GDC
TXHVWD QRWD HJOL ULSUHQHEH @& |L/GHBL SDIE@EL SAT
QHO IUDWWHPSR 'DQLHO KDHJIPRSGIH®/ B DODD SRWER]
GHOOH IRUJH FKH KD GLPRVWUDONA RS DBHAD R K B W\WRD
HVRUGLVFH QHO PRGR VHJXHQWH )LJ

4XDQGR XQ ILOR q VRIJHWWRRAUJHFDIRHWWHD O D QR DA ® OH L
GL IRUJH SHUSHQGLFRODULXD@E®DXODUGHE JHJHI VAL I H QRSWU ¥YH
SOLFDWH H LO VHQR GL XQ XGJIJRIOR OGLOMHRIGR FKH GXDRMEY
IRUJH VL SXz GHILQLUH OD]RXGYDX\QJUHD XGIHORIQ B RG 5H H URHH
JLDOH GL VHFRQGR RUGLQH DOWULGXHEEDQRLD QHRPRGEARIBDQBQ
OD FDWHQDULD OD YHODH LO VWWH OAXQUAYHHD IXUWDR QRT WE B 8 W
HPLQHQWL PDWHPDWLFL OD VYR LRORQVRXQRWIRS S O XFHD WH G R
]JH GL GLUH]LRQL GLYHUVHRTED\WRWITXDO ISIRAJ PLLQV P RS B LIIFHQWMA
OH GHWHUPLQDUH OH SURBRILWW jGGH O®LD | HXWHYRD L IVGIL QARHO
RUGLQH ,0 PLR PHWRGR FKREEQ@QRHHARHUYD GKX zSHRPBXJH\Q/GR \$

OHG &&;/9 93L.OXP $&'()*% H[WUHPLWDWLEXVEVXQN GLWIb W % R B/HI@QWKLA

() * MX[WD GLUHFWLRQHY TXDVUHQWIHEXV' H[WHQGLWXU 4XDHULW)
UD HMXV GLUHFWLR PHGLD /30 L WAHRU ITWI DGDUD /BOL POH OL R HLO P
2SHUSS

6L LQGLFDQR OH SXEEOLFD)LE&QRHGEID L RAHU GRXMDOGFRQ A/ UDXE 6W
Ss
6W ([DPHQ SULQFLSLRUXP PHFK D QLR W BHP ROV MRFBRVR QR QH |
QH YLULXKP, Ss ‘HUNH  SS
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FKLDUDPHQWH QHO PRGR VHIJXR@BSOLPPIWH QRDRA SXBWI
GHO ILOR GXH IRU]JH O X Q DHS®IUSG\® G D FRAD URHU B D OXI) AXQJ
FRVWDQWH FRQ OfDVVH 4XBO®D®RRGRWXSME LJHQW H DEL
FOXGHUH FRPH FDVR SDUWLBRODW BWHX B/WHY I H @ X RYQH E&
JLRQH ILQRUD GDL PDWHPDWLFL

'DQLHO %HUQRXOOL FRQVLGHKOD D JXDQH VDX WAKF
TXDWWUR IRUJH DSSOLFDWH 1@ SXGWRX QMQAHY LFR|
HTXLOLEULR VRWWR OTD]LRQMHQGR DX¥H VIWHX DXV
GXH D GXH XJXDOL HG RSSR\OWHG HIDLU 8 D&N DO T XH.C
LQILQLWHVLPL ULGXFHQGR ORQWSDIGERYH WHRKIRUD 8.
OH IRUJH (JOL Gj DOORUD GNBVSDNH\VRLR QFXIOD WRY
UR GL TXHOOR FKH RJJL FKLDPIUDARHUDODLIR \GID FFX
VFHQ]D GHOOD FRPSRVL]LRQH GHOGH FRIQL S X ) DI
WLSL GL IRUJH OYXQD Y H UMDLFHD @K ®ID ORPODWIDU ¥ XOM
FDVL VDUDQQR RWWHQXWL MAWDI® LW H]B D 1FHRPBRYR 0L
QLHO WUDWWD GLYHIUHL FDWR SDURURR VROIR SHU S
FXUYD WURYD OJHODVW UMD PDVRHGD URD]H SDUDIOI
H YHUWLFDOL ULWURYD WO\@WKQFH DAVDRY QG DUWH WER
SRQH DOORUD QXRYL SUREOKRD OG 50 IRRHPG Q@M LF K
YLVWR HUDQR JLj VWDWL DIIURQWDWL

yLJ

6W SS
6W SS
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(JOL VWXGLD OD OLQWHD WL KQFIRQ QR SFH\UD@WGH
SLWR GL OLTXLGR ILQR DG K®D FFKIH WIDQ B RWIH ¥ Q D X
HVDPLQD QHO FDVR SDUWLFR®@DQHRSEW R QG EDOQLJR L
ULWURYD FLz FKH DIIHUPD]HR VBB REL 03 4 U VLX®D &DQ/QE
JHWWR DO VXR SHVR ULWXNRWD\WRLF&HE ADW HFROMWK
D VXR SDGUH -RKDQQ (JOL PRV\WHDSHIQG IQHR®D FDA
FXUYD FLRq QHO FDVR GHYHOWYDP A QYW HE U DR U] R
UDJJLR GL FXUYDWXUD H FKHLRG®IO GIDWHRUGH GRU JH
QRUPDOH PD SDUDOOHOH IUD ORURUFRPHLQHODI
UHFLSURFD FRPSRVWD GHO D®UDVRRGEHRX V ¥R XGHX
FKH OD IRU]D ID FRQ OfDVVH

'DQLHO SDVVD TXLQGL D WQOG R/ \®DUGL PR M @&/ D\DWLF
VXR JLR &RQVLGHUD LO FDWRQEDSWYRR ®DIWHR G\MD
VXR JLR H ULQYLD DO VHJXINWWRWIDO DRD 8 R ReSHQ & DS €
HITHWWLYDPHQWH QRQ W UDWOMHU 5 IS RSIR URDD BR QLY H
PHQWR ,QILQH 'DQLHO DIIURQWD]XMOPHREGHED S
GD -RKDQQ FKH SHUz HUD FDGRW RH Q Bl GQUIRSELALIDRP HI
SUREOHPD GL LVRSHULPHWUD HVW# @XHBLIORHGHO O

1HOOR VWHVVR YROXPH GHL &BP BBHQWDHWURES
JR VL WURYD XQ WHVWR GL (XQHO VY XO CGPH GIHU L PRL
DYHU OHWWR LO ODYRUR GLHG@L.QHKW® %6 WQFERX OLGLW
BROXWLR SUREOHPDWLY GH LQOBPLGID) KW FXQVOHT
VWLFD LQ VLQJXOLV SXQFWLWR O OS KM QWIIDV GNX LI
(XOHU VL FROORFD VXOOD LVALOQL BB L% HUFRKXNOGL +D
UR FKH g D ORUR FKH VL GW RHNVGIPLDG HDX B/IW\D Y DIV W |
GHOOD HVSRVL]LRQH H OD FRIPFSHUFADHG]ID (EBE USVB
ULVSHWWR DO ODYRUR GL '10UQLQHOP HIXRIWHY I EEI W L PR
LQ TXHVWYIRFFDVLRQH (XOH W MHIGR QXD LMD B D RELC
GD XQD IRU]D TXDOXQTXH FHRH HQWLH WH.Q\8 HF D@ BX ¢
RUL]JRQWDOH ,0 VXR VLVWHRDWR.IRABORQ MQGWL | §
GL TXHOOR GL 'DQLHO %HUQRXODD FKHL SLWVREDMIPY
FDWHQDULD GRYH OH IRUJHHVRE&R OID ODQ W/HOW LHD
IRUJH VRQR RUWRJRQDOL DO EKRYOXFHYDHD BRH
JLRQL GL IRUJH GL TXHVWL SKXEGWERD DRKHI QR @ R
GXFHQGR XQ VLVWHPD GL IR W]H@WHFRJIRQ B PR G
YHUVR OD VROX]LRQH FKH DBRWIVGHXH QBQL GRSERF
FRQVLVWH QHO FRQVLGHUDUBQGB QJQDODWR O HOR
TXHOOH OXQJR LO UDJJLR ®IORRUXBWNUD GL XQD I
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(XOHU ULWLHQH FKH OD IRUTRD®IXQTRKLO VRO L
SRUJLRQDGRYm OD IRU]D HOMYWIOFDOLIJLRHE FXUY
QHOOR VWHVVR SXQWR

n/——n
\

>
»
1~}

yLJ

(JOL WUDWWD TXLQGL L GLWRI GV LSHMH V8 WD VILCE
OLWj LO SXQWR g R VRJJHWWRD D LX G HDPR SR GILX DRY
IRUJH DSSOLFDWH VRQR XJXOUVLSHUWURYPDHQ D
ULD RUGLQDULD PHQWUH TXR XG@RD®DH IRHUJHHD S P
G[ RUL]JRQWDOH VL RWWLHG®NRLO6 R RMLGHGRHW 4V R |
JHWWR D XQ FDPSR GL IRU]JH SHVIS HQGRFROMDWR E
WHPSRUDQHDPHQWH DG XQ FDPBRO®LFIRWYD SHDG
FDPSR GL IRUJH YHUWLFDOHVDQWHWUBYBPSDWIL G
ILQR D XQD FHUWD DOWH]]D GIXHDIQUWB Q L% HWWWDRXKID
YHODULD GL SHVR XQLIRUPH R fOR JRKARD UX D ORRYX
FDWHQDULD 6H LQILQH g VRISHWSHRQD LFR EDBEF
JHQJLDOL (XOHU QRQ LQW U R GFIFHR DHFDXQWQ X R YRHQ
ELOL VLWXD]JLRQL VRQR OH HDXHQBMW ISFVWQ] D6 S
SHVR PD FRQ IRU]D HODVWLFLFXQYDRH® BV \WKFDSR
ULD & FRQ SHVR H FRQ IRU]PDHOOVWWEBDXQRURHYE
VXR SHVR

7XWWDYLD EHQFKp LO SURJRWWRN ML\ XTW\N M WOR-
JLRQL H ELVRJQHUj DWWHQGHULW I®PD DAQROLY]DBHR
VXR SURJUDPPD OHMQ®LQUDUBUER®PLSLD GRFWULQDH
OLEULL HW PRWX FRUSRUXP MDD Pl CSIHVUWHHFR B XIFO H V

( 1&3 Ss
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JHPLQD PHWKRGR WDP DHTXLOLEUOXPLEXOPXP RGWHK
WHUPLQDQGL HW XWULXVTXH HIJUHJLR FRQVHQVX
,Q TXHVWR ODVVR WHPSRUDORR@DBHW WR FGSLUW®I(
QH R GL SUHVVLRQH H VRBWBDWRWXWWRHVLWRQUYRE
SRVVRQR HVVHUH ULVROWL&]WIZEWWLDDQS&LLPQCFDS]_I-RQ

PHQWL FKH FDgDWWHUL]]:DOOﬂHD)pLWlUEDLPLLNVBI—LC(DOSD

ORJUDPPD GI:—i())OH FROUBLVRJQD IDUH DSSHOOR D H(
QHDPHQWH

9 3DUWHQ]D GL 'DIJILBIGUHDG Y Bl X@I- F D

'DQLHO H -RKDQQ ,, ODVFLDQRJIQRQ 3L HWAMEXQW
LO YLDJJLR GL ULWRUQR LQ FRUNHLDMWMHEHR QR URR
,O DJRVWR "RKDQQ ,, JOLPHMBWLYH LGD $ RAHWHL

'DQLHO JOL LQYLD XQD OHWWHUD GD 3DULJL

(XOHU VL VSRVD LO JHQQDLR QDWW HO/XRQRY®E
-RKDQQ $OEUHFKW FRQWHPSROIDHDSRHBEDH DL X FD
FHQGD WRUPHQWDWD?2 LQ FXQYROWR VDUj LQWLPDI

$ 6DQ 3LHWUREXUJR 'DQLHO R&H YIDY B URW H JIXQ W
H VHIJQDWL GDO SDVVDJJLR LGIFROPVWEBE L\RDPH B L F
VWXGLR ILVLFR GHOOJLGURGLQDIFLIFBXEHOL¥FROR |
SULPR DUWRPRPGIRWRULL $FDGHPLQ W L3\ RIQERSLRO L W
QRYD GH PRWX DTXDUXP SHU PDRQBPORYVHAIRDRXRY T
DOOT$FFDGHPLD GL 6DQ 3LHWUWREX WMROQBOO HW WH

JLXJQR &RPH FHUWDPHQWHUHN D\RWIVL. BRWU Ul
PLFL HJOL SURJHWWDYD OD WHDBW W B® RG G® WIQWIRFC
G\QDPLFD VLYH GH YLULEXV H\QWRMLIEX\PDQRLGR

( 1&3 Ss

¥%128//, D /[HRQKDUG (XOHU VHWWHPBSH | 2%BW 18HWHUVEXU
O 5 FRSLD GDWWLORVFULLWWRDV%®YRDEBP I BHQRYAVWQLH®R GD WD X
PHGLR UHVLVWHQWH LQ UDWI RO KK B G UYIRQD HY. D@ RHF Q WIRNBXR. UW ZR U (
DXFK HLQH 6ROXWLRQ LQ GHOQGKKXVFNHID MBIWRHQ H G DKL HIDYORQ KLHUG X L
SUIMXGLHUOLFK HV I+U XQVHUWY BRBPABYWPNWL M LAHN GHR) ODQGHP ZLU
DOWH )DVWQDFKW QDFK GHQ DQGHUQ NRPPHQ ZHUGHQ
6W &3 ,, Ss

6W 6WUDVVERXUJ
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VFULWWR PROWR DYDQ]DW FS RE\LL WYOHWRV R S/IHQY \8 RHAW
SULPD GHO VXR ULHQWUR D %DVLOHD
$ SDUWLUH GDO ULSHWXMW®D®H QWH DHL W W
OHU OD SURVV+RIURGRQWPXEBWDOYLD LO WLSRJUDIR
LPSLHJKHUj EHQ TXDWWUR DQOQRISHHY WRVB RN UIH QLU
FRVuU VFULYH D (XOHU LO GGROFKUHDGD TKSIR
LQ FXL SXEEOLFD XQ DQQXQRDR VXI®2 S HE WRNALRFARD @
GH OU 'DQLHO %HUQRXGBLY H 0UL Y6FXDSLQLIUDQ SDL
QXWR GHO MPOR. ®LEORPHQWHUj] VSHVVR]B BPDUDP
GHOOJLQHWWLWXGLQH GHODWHS RV FIHRRUWIO PREQM
ULXVFLUH D YHGHUOR VWDPSIVGRK EEXBPWRWIHX @ O
FDXVH GHOORIM RYM ¥YRLWR 'RSR LO ULWRUQR GL
LO WHWNVRUBBODIPUFDQFRUD ULYLVWR FRPH WHV'
UHQJH IUD LO PDQRVFULWW RH GOIDV R HYW RRIY 1§ DHG B WH
LO DJRVWR FKLHGHU|] BSH@B X VEQWR RGQLE UWR)
LO PDQRVFULWWR GL 6DQ 3RBVWWYRENQUIR IDWWR St
6L HUD IUDWWDQWR FUHDWDQ X%@HUBPHRX\E D LU L& IDYC
GRSR OD PRUWH GL BHZ\QR B SWYHPD W KHLRXW LIERO KR
'DQLHO 4XHVW{IXOWLPR RWWLHFH OGHPLD XIQ 3DUH
SULPD GL VXR SDGUH FKH D@WXR VHBRYE RD WHRQ
WDUVL GL VSDUWLUH LO SUHMR R IARRUDRRD YDV RO
ULSUHQGH OH GLVFXVVLRQLGR@RLOHSOBUR HIGFHVY
7XWWDYLD SHU TXDQWR ULEKDQGDVRE BREEPHE
GHL IOXLGL LO ELODQFLR ®OQYVINEEDLHR XXHEVWI
XQD GHOOH VXH OHWWHUH DHPRRREN ¥BWRIRQ QU LI,
+\GUDXOLFL GH DHTXDOLWDW H UY HROURDFR. M\@DN Y D VIRU
HUXPSHUH LQFLSLW FXP HD T>SRF \DH'W DAHR WXXWQDWD
WHU DFFHOHUDWR FDGHQGRXBP DO'W DWKEELH)M D@ T

6L WUDWWD GHG\BLDRRYEGPBMIR BLHOMWYREXUJR DWWXDIOPHQWH LQ F
‘HUNH YRQ 'DQLHCR®HU@REXGORIGL 0
%s5128//, D /| (XOHU GLFHPEUH 6W BSHWHUVEXOJ $$1)XVV
&RUUHVSRQGDQFH W ,, 6W 3pWHUVERXUJ Ss

OHUFXUH 6XLVVH VHWWHPEUH

6W'LVFRXUV VXU OD PDQLgUH GDUS\OXV PHDW MfLpW B OG AV F REXVPARXYHPH
GUHV RX VIHQ LB3DWM V

2SHWD/9,(VVDL GTIXQH QRXYHOOH 3K\ \BIOTLXTEK HF 11 GDHHAW $1U LEGHRILYSIDQN 3 KHH[C
GX &LHO HQ SDUWLFXOLHBOQLM FDXRG GKW R UXHWHV GHO® QODQHWH V
GH Of(TXDWHXU GX 6ROHLO 3GHFGITSFHD®G H-AHLHQ 5% HIUMR BRI L6 FLHQF HV
/JRQGUHV 3HWHUVERXUJ F HWXH R \OMIERU YW \DIDWK BRIDWKOH 4XL |
GRXEOH GH OYDQQpH 3UKHODUBLMVW OBWDXVH SK\VQDRN GH OYLG
GHV RUELWHY GHV SODQgWHWXBIU XD SHRO D XY BORW LRI @GP VROH L
3UL[ 3DULV
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VXSUD IRUDPHXQHVWR g WXWWR 'f{DOWURQGH LO

OD SXEEOLFBPJGRAEB\GBRIOADQLHO -RKDQQ DQQXQF
OfLQYLR GL XQYRSHUD VXO®GG URYILQDPLF DOH VIHI
DYUj DSSUH]]DWR GY BjULE® DNSIPSWHL WHUPLQDUH

PHQWUH (XOHU VWD OHJJHQGRWHV B8R LIPQQ B Q® D HI
FKLHGHUj] OD VHFR\@EAWD SO WGHRBT-RKDQQ LQ'
OfRSHUD H TXHVW{XOWLPR OGW K LWMSRQYGHBHWKH |
JLRUQR LQ JLRUQR

3HU OR VWHVVR PRWLYR LR QRQVERRQRE DD SBRWH LGHQD
PLH FRQVLGHUD]LRQL VXOO 1LIEW\DX QRFD q STRAFK (Y DL @ FHUILL M.
EHQFKp LR OfDYHVVL JLj SURILW R J®DDOKIQZJI R KM HPXSHRV Vé D
VHFRQGD SDUWH g PROWR SIODYRPXIPUQ ROD XGRH W 6 YDPR WOR
FRPSUHQGHUHWH GXQTXH IDFLOPH QWHYV WKIH RDP B Q WRIU R
IDWLFRVR VLD D FDXVD GHOWID GHER OB |WUBRAROH RSHRX
PDQL

,O WHVWR QRQ g GXQTXH SURBQWRIIDGD 8 O@WRE GO FA
WXWWDYLD GHO PDWHULDOH q VWDWR UDFFROWR

AXHVWR VDJJLR LO FXLVWHWWROWRLRHHH QUWK DR FF
$TXDUXP SHU YDVD DXW SHU F DIQIDEHYWIHAD PFXIQJ W
'LVVHUWDWLRQLV +\GUDXOLF DHWRIG/X BHE X QLW PR
XQLYHUVDOHP VROYHQGL RPQ XD HRXREOHP BW DD K X(
SHU FDQDOHV FXLXVFXQTXH IRBXSUDRIS RILH O RALEXGE
VDUj SXEEOLFDWR GXH YR OWHIW G R DX BEHHD & H LD
2PQL®L -RKDQQ /D SULPD &SRPPMIQEGR BB Q WBH MU R E X
JR QHO YROXPH ,; GDWRHD ODH NROPGH KB
YROXPH ; SXEEOLFDWR QHHOOWHVWR PR QWIEEGLC
GRYXWR SUHFHGHUH OJXVFRWH @H@ GHEWRRG IQ HIOQ
EUH GHO HJOL QRQ OR DY B LD ERVRORHIUP L C
DJRVWR -RKDQQ LQYLD DH®OMR O/ XIMRPQYGD S
VXO IURQW HVGU PDRRGHAID@QIUHWURGDWD LO VXR WH'
XQ DQQR SULPD GHOOD LB URE0Q ML BHDMW R QGIL -
'DQLHO

,O WHVWR DSSDULUj SHU OD 2SWHLUPID RGROLWD Q'
-RKDQQ GRYH VL ULWURYD PPQSODL@DWDHO [URQ)

2SHU®&,; $( DJRVWR SS

-RK(s28//,D / (XOHU PDU]R S$HE RBBIIMDHULHY ,9 YRO S
-RK(s28//,D / (XOHU GLBHPROGHUDHULHY ,9 YRO SS
2SHU&LY;;;9, &3 SS H &3 ; SS 2SHUD9

SS
-RK(s%8//,D / (XOHU DIRVWHRHUDHULHYV ,9 YRO S
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VHIXLWD GD XQ HVWUDWWR GY.LRPQD -RKW G UX F&
ILQLWR GL OHJJHUH G-DGWUHDRPKRIXED S D U RMW WGRHEQUOH

-RKDQQ KD RYYLDPHRSHUBPWNYRLWRO®HYOOD O
FXL (XOHU JOL IDFHYD ULOHY®H®E OXDQ UKWDY RRIGIHDG
WXER DOOJXVFLWD GHOOfDFAXDHU, QL CHIFBDW QYR Q IFF
ODQFLD XQD SURLHWWLOH QR VBRER\ER YHOODEUH
GHO WXER H (XOHU SUHFLVD KR ¢O PRURIGIX\ WRDQ H DX
VWD GL -RKDQQ D TXHVWD OWMANHL DU® LT X S HIDI
EUDLR H LO VHWWHPEUH WINRROWIRQW XV L,Q\QM
FXL ULQJUDI]LD (XOHU SHU JOI IHOHRYILD SDRIRQEI
QXWULYD QHL VXRL FRQIURQMERMRFRBR @ Q/ FK LH{
DQFKJHVVR PROWR VLPSDWLFRRQ PRRQRP®HD | FIR
FRQ LO SURILOR FKH GL VROLNMIKHQG R UMURFAL\DG B
OLJKW\ MHDORXYV DRYG ALUPIHVFWEBKILDPR FKH (XOH!
QH GL 'DQLHO DOOJHSRFD QRWXKH IBKHQWIH QW K|
OfXOWLPR FRPPHQWR LQ ULV SRNW DG B OX @ Bl VGARRP [
IHFH QHSSXUH

3HUFKp GXQTXH DYUHL FLWDAMXRWDR RLGQ LIRI UV M FIHO GFDL@®R
3RLFKg LR FUHGHYR FKH OD \DXPBLWRWOQIX ]WR® N DA/IWH QWD @
VXD ,GURGLQDPLFD H FKH SHUWDE WDOQB EHH KW DWW RS DFFG
FR DYUHEEH YLVWR FKH QRL HUDYDPR LQ GLVDFFRUGR

AXHVWD OHWWHUD PRVWUD XQ QWRKDW&F®%DBWR
GDOOJHORJLR GL (XOHU FKH IDFWH\WWDF FPRWLER W
UHVWR JLXVWLILFDWH

(JOL QRQ KD PDL WHQWDWR GHLEQWURUMRQQ
1HZWRQ H KD ULFRQRVFLXWRFR®XKOHKWH JDOQ DO
VXFFHGXWRUEGPHSY PDWKHPPWHFRUXOWLPD IUD
'DQLHO HVFH GDO TXDGUR G HOMJLRRPR LEKH WUHMA
WD LO VXR WHVWR SHU XPLGDD'WDH VKR QIRI® LVRH P'H
DYHU VDSXWR\GXDX®UEBD GHOOD SXBBEUBD]LRQ
RPQGR VXR SDGUH QHO /D SQHPD L KM WRWHU
(XOHU GHO VHWWHPEUH GXDY 19 MFWRY B G IV \E
GHOOD OHWWHUD GL (XOHWUG SRXGWRE 0L D IHU W X
GLVSLDFHUH VHQ]D IDOVR SXGRUH H VHQ]D DFUL

/ §/(5 D -RK %HUQRXOOL 8/(5 RSWAWWHUHHY ,9( YRO S

-RK(s¢#28//, D / (XOHU WUD LO | HEHERDUW R DH R¥OMR VHW  (
2SHUDHULHYV ,9 YRO S



22 PATRICIA RADELET-DE GRAVE

yLJ 7LWRORUGX®EED OD GDWRDI@MWD %HUQRXOOL +\GUDXC
SULPXP GHWHFWD DF GHPRQVWUDWMN ®HFHKPWHFHNVIXQGDPHQ

AYUHm e o -

P{:ﬁw“ i;mlml%{l..z « M&wé?&/t.&y/ 0///“,‘ ufuf“;" /i maping
Jy ad yb-

)LJ /[ HWWHUD PDQRVFULWWD GL (XOHU















FRQVLGHULDPR XQD VXSHUILFLH B IITXRMXIQPTXH GH(





















HVVR FRQWULEXLVFH DQFKH PROKMMR. DOWLIFLYRQ@XDVRWYH

/ ¢/(5 D' %HUQRXOOL PDJJLR 16%S SBHWHUVBXUJ $%1 FRSLD
GDWWLORVFULWWD %DVLOHD %HUQRXOOL (GLWLRQ
' ¥128//,D / (XOHU RWWREUH l6W2SHWIRWUVERUJ $$1 )XVV
&RUUHVSRQGDQFH YRO 6W 3pWHUVERXUJ SS

( /DXVDQQH *HQqYH
( &3 9, Ss



























