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Uhvxpr
Qdv ýowlpdv gìfdgdv d jhvwær gh surmhfwrv whp0vh uhyhodgr xp lqvwuxphqwr
srghurvr txh shuplwh ãv rujdql}dêøhv hqiuhqwdu qryrv ghvd�rv/ frpr d
frpshwlwlylgdgh grv phufdgrv joredlv h d frqvhtxhqwh qhfhvvlgdgh gd
glplqxlêær gdv pdujhqv gh oxfur1 Frp r dxphqwr gr wdpdqkr h gd
frpsoh{lgdgh grv surmhfwrv/ r vhx sodqhdphqwr h frqwuror wruqrx0vh xpd gdv
pdlv lpsruwdqwhv wduhidv gh jhvwær1 Qr surfhvvr gh sodqhdphqwr gr surmhfwr/ rv
jhvwruhv wíp gh olgdu frp d lqfhuwh}d h qhfhvvlwdp pdqlsxodu d dorfdêær grv
vhxv uhfxuvrv dgdswdwlydphqwh/ sru irupd d dofdqêdu rv vhxv remhfwlyrv1 Frqwxgr/
wudwdphqwrv gr ehp frqkhflgr sureohpd gh dorfdêær gh uhfxuvrv d surmhfwrv wíp
vlgr ghwhuplqðvwlfrv h hvwäwlfrv/ h wudwdp qd vxd pdlruld dfwlylgdghv
xqlprgdlv1 Qhvwd whvh ì dsuhvhqwdgd xpd derugdjhp ã dorfdêær gh uhfxuvrv vre
frqglêøhv hvwrfävwlfdv/ sdud uhghv gh dfwlylgdghv pxowlprgdlv1 D
rswlpl}dêær ì ihlwd xwlol}dqgr surjudpdêær glqåplfd/ txh ghprqvwurx vhu/ frpr
vh hvshudyd/ h{ljhqwh hp whuprv frpsxwdflrqdlv1 Qhvwh vhqwlgr irudp dqdolvdgrv
hvtxhpdv gh dsur{lpdêær txh qær vh didvwdp vljql�fdwlydphqwh gr öswlpr/ pdv
vær pdlv prghvwrv hp whuprv frpsxwdflrqdlv1 Ì wdpeìp hvwxgdgd d dsolfdêær
gh xpd wìfqlfd gh rswlpl}dêær joredo edvhdgd qxpd prgl�fdêær gr dojrulwpr
�Hohfwurpdjqìwlfr� gh Eluelo h Idqj ^ElueloIdqj33`1

l



ll UHVXPR



Devwudfw
Lq wkh odvw ghfdghv/ surmhfw pdqdjhphqw kdv uhyhdohg lw vhoi d srzhuixo wrro/
zklfk doorzv rujdql}dwlrqv wr idfh qhz fkdoodqjhv/ olnh wkh frpshwlwlylw| ri
joredo pdunhwv dqg wkh frqvhtxhqw qhfhvvlw| ri ghfuhdvlqj sur�w pdujlqv1 Zlwk
wkh lqfuhdvh ri wkh surmhfw vl}h dqg frpsoh{lw|/ sodqqlqj dqg frqwuro kdv
ehfdph rqh ri wkh prvw lpsruwdqw pdqdjhphqw wdvnv1 Lq sudfwlfh/ surmhfw
pdqdjhuv pxvw frsh zlwk xqfhuwdlqw|/ dqg pxvw pdqlsxodwh wkh doorfdwlrq ri
wkhlu uhvrxufhv dgdswlyho| lq rughu wr dfklhyh wkhlu xowlpdwh remhfwlyhv1 \hw/
wuhdwphqwv ri wkh zhoo0nqrzq cuhvrxufh frqvwudlqhg surmhfw vfkhgxolqj sureohp*
kdyh ehhq ghwhuplqlvwlf dqg vwdwlf/ dqg kdyh dgguhvvhg prvwo| xqlprgdo
dfwlylwlhv1 Zh suhvhqw dq dssurdfk wr uhvrxufh doorfdwlrq xqghu vwrfkdvwlf
frqglwlrqv iru pxowlprgdo dfwlylw| qhwzrunv1 Rswlpl}dwlrq lv yld g|qdplf
surjudpplqj/ zklfk suryhv wr eh ghpdqglqj frpsxwdwlrqdoo|/ dv h{shfwhg1 Zh
lqyhvwljdwh dssur{lpdwlrq vfkhphv wkdw gr qrw ghwudfw vljql�fdqwo| iurp
rswlpdolw|/ exw duh prghvw lq wkhlu frpsxwdwlrqdo uhtxluhphqwv1 Zh dovr
lqyhvwljdwh wkh dssolfdwlrq ri d joredo rswlpl}dwlrq whfkqltxh edvhg rq d
prgl�fdwlrq ri wkh �Hohfwurpdjqhwlf� dojrulwkp ri Eluelo dqg Idqj ^ElueloIdqj33`1

lll



ly DEVWUDFW



Ghglfdwöuld

Ghglfr hvwd whvh/
dr Mrær/ ã Mrdqd h ã Vr�d1

y



yl GHGLFDWÖULD



Djudghflphqwrv
Hvwd glvvhuwdêær/ dshvdu gh uhvxowdu gh xp wudedokr lqglylgxdo/ vö irl srvvðyho jud0
êdv dr hpshqkr h ã froderudêær gh yäuldv shvvrdv h lqvwlwxlêøhv1 Txhur h{suhvvdu
dtxl r phx uhfrqkhflphqwr h d plqkd judwlgær/ d dojxpdv shvvrdv hp hvshfldo1

Ã Gu � Pdgdohqd Dudýmr/ plqkd rulhqwdgrud/ shor suhflrvr dsrlr flhqwð�fr qr
gholqhdu grv remhfwlyrv h qr vxsruwh ã h{hfxêær gh wrgr r wudedokr/ h shor vhx
frqvwdqwh lqfhqwlyr1

Dr Suri1 Hopdjkude|/ uhfrqkhflgr hvshfldolvwd qd äuhd/ shod vxd froderud0
êær qd gh�qlêær h dsrlr ã uhvroxêær gr sureohpd hvshfð�fr/ h shor vhx fdulqkr/
hvshfldophqwh gxudqwh d plqkd hvwdgld qrv HXD/ hp Pduêr gh 5334/ rqgh wlyh
rsruwxqlgdgh gh wudedokdu frp hoh glduldphqwh/ r txh shuplwlx xp dydqêr vlj0
ql�fdwlyr qd plqkd lqyhvwljdêær1 Djudghêr wdpeìp d vxd hvsrvd/ Dplqd/ shod
irupd fdorurvd frp txh ph uhfhehx1

D Lonhu Eluelo djudghêr d glvsrqlelol}dêær gr vhx dojrulwpr/ txh irl dsolfdgr
dr sureohpd hvwxgdgr1

Txhur wdpeìp djudghfhu dr Gu1 Mrvì Fduorv Frvwd/ gr Ghsduwdphqwr gh
Pdwhpäwlfd/ shod vxd dmxgd qd uhvroxêær gh dojxqv sureohpdv gh fäofxor pdlv
frpsoh{rv1

Djudghêr drv phxv frohjdv gr Ghsduwdphqwr gh Surgxêær h Vlvwhpdv/ hp
hvshfldo ã Dqdehod Doyhv/ shod vxd ohlwxud dwhqwd h vxjhvwøhv/ dr Olqr Frvwd/
ã Dqd Pduld Urfkd h dr Lvpdho Yd}/ shor vhx dsrlr qd xwlol}dêær gh vriwzduh
hvshfð�fr1

Dr surjudpd SURGHS h ã Xqlyhuvlgdgh gr Plqkr djudghêr shor dsrlr
yll



ylll DJUDGHFLPHQWRV
�qdqfhlur sursruflrqdgr h shod glvshqvd gr vhuylêr grfhqwh1

Ã Ixqgdêær Fdorxvwh Jxoehqnldq h ã Ixqgdêær Oxvr0Dphulfdqd sdud r Gh0
vhqyroylphqwr/ djudghêr dv erovdv frqfhglgdv/ txh ph shuplwludp d ghvorfdêær
drv HXD1

D wrgrv rv phxv dpljrv h ã plqkd idpðold/ djudghêr shor dsrlr shupdqhqwh
h lqfrqglflrqdo1



Deuhyldwxudv

�E�7� Dydlodeoh mrev ri Sduwldo Vfkhgxoh
��A U� Dfwlylw| Frqwuro WLPh
�8 Dfwlylwlhv wr Il{
�u� Dfwlylwlhv rq wkh Orqjhvw Sdwk
�J� Dfwlylw|0rq0Duf
�J� Dfwlylw|0rq0Qrgh
�� Fdsdflw| Erxqg
�U Fulwlfdolw| Lqgh{
�UU Fxwvhw Lqwhuvhfwlrq Lqgh{
��� Fulwlfdo Sdwk Erxqg
��� Fulwlfdo Sdwk Phwkrg
�7� Fulwlfdo Vhtxhqfh Erxqg
�A Frpsohwlrq Wlph
�A. Fxvwr Wrwdo Hvshudgr
(87 Ghswk0Iluvw Vhdufk vwudwhj|
.8 Hduolhvw Ilqlvk
.8A Hduolhvw Ilqlvklqj Wlph
.� Hohfwur Pdjqìwlfr
.7 Hduolhvw Vwduw

l{



{ DEUHYLDWXUDV
.7A Hduolhvw Vwduwlqj Wlph
.A Hduo| hyhqw Wlph
C.-A Judsklfdo Hydoxdwlrq dqg Uhylhz Whfkqltxh
C-( Juhdwhvw Uhvrxufh Ghpdqg
U:( Lqyhvwljdêær h Ghvhqyroylphqwr
U7 Lqwhuvhfwlrq Vhw
u8 Odwhvw Ilqlvk
u8A Odwhvw Ilqlvklqj Wlph
u�A Odwhvw Surfhvvlqj Wlph
u7 Odwhvw Vwduw
u7A Odwhvw Vwduwlqj Wlph
uA Odwh hyhqw Wlph
��( Phwkrg ri Erxqglqj Glvwulexwlrq
�.7 Plqlpxp ryhu fhuwdlq HV vwudwhjlhv
�u� Plqlpdo Orzhu Erxqg vhdufk
�7u Plqlpxp VOdfn wlph
�u� Qrghv rq wkh Orqjhvw Sdwk
�( Surjudpdêær Glqåplfd
�.-A Surjudp Hydoxdwlrq dqg Uhylhz Whfkqltxh
�u��.A Surmhfw Ohqjwk DQdo|vlv dqg Hydoxdwlrq Whfkqltxh
�u� Surmhfw Olih F|foh
��u Surjudpdêær Qær Olqhdu
�7 Sduwldo Vfkhgxoh
�77 Sdudooho Vfkhgxolqj Vfkhph
-��7� Uhvrxufh Frqvwudlqw Surmhfw Vfkhgxolqj Sureohp



{l
7�� Vhw Sduwlwlrqlqj Sureohp
7�A Vkruwhvw Surfhvvlqj Wlph
77 Vfkhgxolqj Vwduw
777 Vhuldo Vfkhgxolqj Vfkhph

A��7� Wlph0Frqvwudlqhg Surmhfw Vfkhgxolqj Sureohp
�_S Xqlirupho| Gluhfwhg Fxwvhw
��@� Yduläyho Dohdwöuld
`�7 Zrun Euhdngrzq Vwuxfwxuh
`-L� Zhljkwhg Uhvrxufh Xwlol}dwlrq dqg Suhfhghqfh

H H{shfwhg Ydoxh



{ll DEUHYLDWXUDV



Frqwhýgr

Uhvxpr l

Devwudfw lll

Ghglfdwöuld y

Djudghflphqwrv yll

Deuhyldwxudv l{

4 Lqwurgxêær 4
414 R txh ì xp surmhfwr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4
415 Flfor gh ylgd gh xp surmhfwr +SOF, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7
416 Remhfwlyrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9
417 Rujdql}dêær gd whvh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

5 Uhylvær eleolrjuä�fd <
514 Sodqhdphqwr gr surmhfwr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

51414 Hvwuxwxudêær 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43
51415 Hvfdorqdphqwr +Vfkhgxoh, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
51416 Dwulexlêær gh uhfxuvrv ãv dfwlylgdghv 1 1 1 1 1 1 1 1 1 1 1 1 4:

515 Dorfdêær gh uhfxuvrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53
51514 Ghwhfêær gh frq lwrv qd dorfdêær gh uhfxuvrv 1 1 1 1 1 1 1 1 53
51515 Hvfdorqdphqwr frp uhvwulêøhv gh uhfxuvrv 1 1 1 1 1 1 1 1 1 55

{lll



{ly FRQWHÝGR
516 UFSVS sru rswlpl}dêær pdwhpäwlfd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56
517 UFSVS 0 Pìwrgrv gh ghwhuplqdêær gh olplwhv lqihulruhv 1 1 1 1 1 1 59

51714 cFulwlfdo Sdwk Erxqg* +FSE, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59
51715 cFdsdflw| Erxqg* +FE, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59
51716 cFulwlfdo Vhtxhqfh Erxqg* +FVE, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59
51717 Rxwurv olplwhv lqihulruhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;

518 UFSVS 0 Surfhglphqwrv khxuðvwlfrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<
51814 Pìwrgrv frqvwuxwlyrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<
51815 Pìwrgrv gh phokrudphqwr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67

519 UFSVS 0 Surfhglphqwrv h{dfwrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 69
51914 Surfhglphqwrv ceudqfk dqg erxqg* 1 1 1 1 1 1 1 1 1 1 1 1 1 6:
51915 Surfhglphqwrv gh surjudpdêær lqwhlud 1 1 1 1 1 1 1 1 1 1 1 6<
51916 Surfhglphqwrv gh surjudpdêær glqåplfd 1 1 1 1 1 1 1 1 1 1 75

51: Uhghv hvwrfävwlfdv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7<
51; Dsuhvhqwdêær gr sureohpd hvwxgdgr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8:

6 R prghor gh surjudpdêær glqåplfd 94
614 Dsuhvhqwdêær gr prghor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 94
615 XGF*v 2 FLL 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 98

61514 Lghqwl�fdêær grv xgf*v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 98
61515 Ghwhuplqdêær gr fll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9:

616 Surmhfwr h{hpsor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9<
617 Dqäolvh gh vhqvlelolgdgh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :8
618 Loxvwudêær gh fhqäulrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :<

7 Lpsohphqwdêær gr prghor ;:
714 Yhuvær 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;:
715 Yhuvær 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <<

71514 H{hpsorv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 438



FRQWHÝGR {y
8 Dsur{lpdêøhv dr prghor sursrvwr 446

814 Dsur{lpdêær 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 446
81414 Yhuvær 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 446
81415 Yhuvær 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 448

815 Dsur{lpdêær 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 449
81514 Yhuvær 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 449
81515 Yhuvær 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44:

816 Dsur{lpdêær 6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44;
81614 Yhuvær 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44;
81615 Yhuvær 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 453

817 Frpsdudêær grv uhvxowdgrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 455
81714 Yhuvær 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 455
81715 Yhuvær 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 459

9 Dsolfdêær gr dojrulwpr �Hohfwurpdjqìwlfr� 464
914 Dojrulwpr HP 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 464
915 Dsolfdêær gr dojrulwpr HP dr UFSVS 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 466

91514 Yhuvær 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 466
91515 Yhuvær 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 469

916 Dvshfwrv gd lpsohphqwdêær 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46;
: Frqfoxvøhv h Wudedokr Ixwxur 476

:14 Frqfoxvøhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 476
:15 Wudedokr Ixwxur 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 486

D Yhuvær 4 4:<
D14 ps1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:<
D15 phglxpsurmhfwv41p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;7
D16 phglxpsurmhfwv51p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;8
D17 phglxpsurmhfwv61p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;:



{yl FRQWHÝGR
D18 phglxpsurmhfwv71p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;<
D19 jhqhudwhZ1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<3
D1: h{shfwhgYdoxh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<3
D1; fdofxodwhWydoxhv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<4
D1< fdofxodwhPd{1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<4
D143 fdofxodwhSpd{1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<5
D144 fxpSure1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<5
D145 fxp1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<5
D146 uhgxfh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<6
D147 pdvv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<6

E Yhuvær 5 4<8
E14 gs1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<8
E15 lqsxwQhwzrun1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<9
E16 ghflvlrqYduv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<:
E17 vxpQrghvOhq1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<:
E18 ruljlqQrghv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<;
E19 qrghvOS1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<;
E1: dfwlylwlhvOS1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<<
E1; jhqhudwhZv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<<
E1< jhqhudwhZ1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<<
E143 jhqhudwhH{sZv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 533
E144 gxudwlrqv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 533
E145 jhqhudwhWolplwv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 533
E146 jhqhudwhWydoxhv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 534
E147 fdofxodwhWydoxhv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 534
E148 dfwlylwlhvWrIl{1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 535
E149 {Il{hgDfwlylwlhv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 535
E14: fdofxodwh[v1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 536



FRQWHÝGR {yll
E14; jhqhudwhPdlqFrgh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 536
E14< jhqhudwhGsv4Frgh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53:
E153 jhqhudwhGsvQFrgh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 543
E154 uhgxfh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 546
E155 fdofxodwhUhvrxufhFrvw1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 547
E156 fxp1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 547
E157 fdofxodwhPd{Q1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 547
E158 fdofxodwhPd{1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 548
E159 fdofxodwhSpd{1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 549
E15: fxpSure1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 549
E15; pdvv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 549
E15< h{shfwhgYdoxh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54:

F Fögljr jhudgr shod yhuvær 5 54<
F14 pdlq1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54<
F15 gsv41p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 554
F16 gsv51p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 555
F17 gsv61p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 556
F18 gsv71p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 558

G Uhvxowdgrv gr surjudpd 55:
G14 Surfxud gr öswlpr sdud dv yäuldv frpelqdêøhv gh I 1 1 1 1 1 1 1 1 55:
G15 Sroðwlfd öswlpd sdud r hvwäjlr 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:9
G16 Sroðwlfd öswlpd sdud r hvwäjlr 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;3
G17 Sroðwlfd öswlpd sdud r hvwäjlr 6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;4
G18 Sroðwlfd öswlpd sdud r hvwäjlr 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;4

H Dsur{lpdêær 4 +Yhuvær 4, 5;6
H14 ps1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;6
H15 phglxpsurmhfwv41p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;;



{ylll FRQWHÝGR
H16 phglxpsurmhfwv51p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;<
H17 phglxpsurmhfwv61p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<4
H18 phglxpsurmhfwv71p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<5

I Dsur{lpdêær 4 +Yhuvær 5, 5<8
I14 gs1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<8
I15 jhqhudwhGsv4Frgh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<9
I16 jhqhudwhGsvQFrgh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<<
I17 jhqhudwhZv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 635
I18 gxudwlrqv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 636
I19 fdofxodwhPd{Q1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 636

J Dsur{lpdêær 5 +Yhuvær 4, 63:
J14 ps1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63:
J15 phglxpsurmhfwv41p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 645
J16 phglxpsurmhfwv51p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 646
J17 phglxpsurmhfwv61p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 648
J18 phglxpsurmhfwv71p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 649

K Dsur{lpdêær 5 +Yhuvær 5, 64:
K14 gs1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64:
K15 jhqhudwhGsv4Frgh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64;
K16 jhqhudwhGsvQFrgh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 654
K17 gxudwlrqv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 656
K18 fdofxodwhPd{Q1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 657

L Dojrulwpr �Hohfwurpdjqìwlfr� 658
L14 HP 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 658
L15 Lqlwldol}h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 658
L16 Orfdo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 659
L17 FdofI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65:



FRQWHÝGR {l{
L18 Pryh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65:

M Dojrulwpr HP 0 UFSVS 65<
M14 JRixqf1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65<
M15 HPYLV1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 663
M16 VhwVwuxfw1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 665
M17 Lqlwldol}h1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 667
M18 WrwdoFrvw1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 668
M19 Fsp1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 668
M1: RuljlqQrghv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 669
M1; FdofI1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 669
M1< Pryh1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66:
M143 Orfdo1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66;
M144 PhdqUhv1p 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 673



{{ FRQWHÝGR



Olvwd gh Iljxudv
414 Flfor gh ylgd gr surmhfwr +SOF, ^Nohlq33` 1 1 1 1 1 1 1 1 1 1 1 1 1 7
415 R surfhvvr gh jhvwær gh surmhfwrv ^Nohlq33` 1 1 1 1 1 1 1 1 1 1 1 1 1 :
514 ZEV gr surmhfwr gh xpd fdvd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
515 Uhsuhvhqwdêær DrQ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45
516 Uhsuhvhqwdêær DrD 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46
517 Irupd gh frorfdêær grv whpsrv sdud r pìwrgr FSP +DrD, 1 1 1 46
518 Surmhfwr h{hpsor +DrQ, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49
519 Surmhfwr h{hpsor +DrD, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49
51: Juä�fr gh Jdqww sdud r surmhfwr h{hpsor 1 1 1 1 1 1 1 1 1 1 1 1 1 4;
51; Surmhfwr h{hpsor frp lqirupdêær vreuh qhfhvvlgdgh gh uhfxuvrv 1 54
51< Shu�o gh xwlol}dêær gh uhfxuvrv sdud r surmhfwr h{hpsor 1 1 1 1 1 1 55
5143 Juä�fr gh Jdqww rulhqwdgr ã fdsdflgdgh sdud r surmhfwr h{hpsor 55
5144 Hvfdorqdphqwr vhtxhqfldo gdv dfwlylgdghv gr fdplqkr fuðwlfr sdud

r surmhfwr h{hpsor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:
5145 Vroxêær rewlgd xvdqgr r Surfhglphqwr gh Odqj 1 1 1 1 1 1 1 1 1 1 65
5146 Vroxêær rewlgd xvdqgr VVV frp d uhjud VSW sdud r surmhfwr h{hpsor 66
5147 Äuyruh h{hpsor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<
5148 Uhgh gh dfwlylgdghv DRD 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7:
614 Surmhfwr h{hpsor frp rv vhxv xgf*v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 99
615 Surmhfwr h{hpsor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9<
616 Fdplqkr pdlv orqjr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :4

{{l



{{ll OLVWD GH ILJXUDV
617 Hvwdgr gr surmhfwr qr lqvwdqwh w@3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;3
618 Hvwdgr gr surmhfwr qr lqvwdqwh w@43 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;4
619 Hvwdgr gr surmhfwr qr lqvwdqwh w@4; 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;5
61: Hvwdgr gr surmhfwr qr lqvwdqwh w@63 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;5
61; Hvwdgr gr surmhfwr qr lqvwdqwh w@67 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;6
61< Hvwdgr gr surmhfwr qr lqvwdqwh w@79 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;6
6143 Hvwdgr gr surmhfwr qr lqvwdqwh w@87 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;7
6144 Hvwdgr gr surmhfwr qr lqvwdqwh w@8; 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;7
6145 Hvwdgr gr surmhfwr qr lqvwdqwh w@99 +Ilp, 1 1 1 1 1 1 1 1 1 1 1 1 1 ;8
714 RE|� ' f�� � e � � � � � � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;;
715 Glvwulexlêær h{srqhqfldo glylglgd hp txdwur äuhdv ljxdlv 1 1 1 1 1 ;<
716 Uhgh 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 438
717 Uhgh 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439
718 Uhgh 6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43:
719 Uhgh 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43<
71: Uhgh 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 443
814 Surmhfwr H{hpsor +Vroyhu gr H{fho, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 454
815 Uhgh 4 +Vroyhu gr H{fho, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 454
816 Uhgh 5 +Vroyhu gr H{fho, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 454
817 Uhgh 6 +Vroyhu gr H{fho, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 455
818 Uhgh 7 +Vroyhu gr H{fho, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 455
819 Uhgh 8 +Vroyhu gr H{fho, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 456
914 8 E|� ' �� e �

� � 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46<
:14 Uhgh ruljlqdo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 487
:15 Uhgh vìulh2sdudohor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 487
:16 Uhgh uhgx}lgd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 488



Olvwd gh Wdehodv
514 Uhvxowdgrv gd dsolfdêær gr pìwrgr FSP dr surmhfwr h{hpsor 1 1 4:
515 Xwlol}dêær gr uhfxuvr 4 qdv dfwlylgdghv gr surmhfwr h{hpsor 1 1 1 54
516 Uhjudv gh sulrulgdgh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63
517 Rughp gh ylvlwd gdv hvwudwìjldv GIV h POE 1 1 1 1 1 1 1 1 1 1 1 1 6;
614 Jhudêær grv xgf*v gr surmhfwr gd �j1 514 1 1 1 1 1 1 1 1 1 1 1 1 1 1 99
615 Sduåphwurv gd glvwulexlêær h{srqhqfldo sdud wrgdv dv dfwlylgdghv

gr surmhfwr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :3
616 Yduldêær gr FWH sdud glihuhqwhv ydoruhv gdv yduläyhlv �{dv 1 1 1 1 ::
617 Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {5 1 1 1 1 1 1 1 1 1 1 1 :;
618 Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {9 1 1 1 1 1 1 1 1 1 1 1 :;
619 Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {; 1 1 1 1 1 1 1 1 1 1 1 :;
61: Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {43 1 1 1 1 1 1 1 1 1 1 :<
714 Ydoruhv gh Z jhudgrv shor surjudpd/ sdud dv yäuldv dfwlylgdghv 1 <5
715 Whpsrv gh uhdol}dêær grv qöv gd uhgh h{hpsor 1 1 1 1 1 1 1 1 1 1 1 <7
716 Pä{lpr hqwuh gxdv yduläyhlv dohdwöuldv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <9
717 Suredelolgdgh gr pä{lpr hqwuh gxdv yduläyhlv dohdwöuldv 1 1 1 1 1 <:
718 Suredelolgdgh gr pä{lpr hqwuh gxdv yduläyhlv dohdwöuldv +5, 1 1 1 <:
719 Qhw 0 Hvwuxwxud txh dupd}hqd rv gdgrv gr surmhfwr 1 1 1 1 1 1 1 1 433
71: Sduåphwurv gd uhgh 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439
71; Sduåphwurv gd uhgh 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43:
71< Sduåphwurv gd uhgh 6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43;

{{lll



{{ly OLVWD GH WDEHODV
7143 Sduåphwurv gd uhgh 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43<
7144 Sduåphwurv gd uhgh 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 444
814 Frpsdudêær gh lqvwuxêøhv sdud dv dsur{lpdêøhv 4 h 5 1 1 1 1 1 1 1 44;
815 Frpsdudêær gh uhvxowdgrv sdud dv dsur{lpdêøhv 4/ 5 h 6 1 1 1 1 1 457
816 Frpsdudêær gh uhvxowdgrv sdud d uhgh 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 459
817 Frpsdudêær gh uhvxowdgrv sdud d uhgh 5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 459
818 Frpsdudêær gh uhvxowdgrv sdud d uhgh 6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45:
819 Frpsdudêær gh uhvxowdgrv sdud d uhgh 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45;
81: Frpsdudêær gh uhvxowdgrv sdud d uhgh 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45<
:14 Frpsdudêær grv uhvxowdgrv rewlgrv +surmhfwr h{hpsor, 1 1 1 1 1 1 47:
:15 Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 4, 1 1 1 1 1 1 1 1 1 1 1 1 47:
:16 Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 5, 1 1 1 1 1 1 1 1 1 1 1 1 47;
:17 Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 6, 1 1 1 1 1 1 1 1 1 1 1 1 47;
:18 Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 7, 1 1 1 1 1 1 1 1 1 1 1 1 47<
:19 Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 8, 1 1 1 1 1 1 1 1 1 1 1 1 483
:1: Txdgur uhvxpr grv sulqflsdlv uhvxowdgrv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 484



Fdsðwxor 4

Lqwurgxêær
D jhvwær gh surmhfwrv whp ylqgr d frqvrolgdu0vh frpr xpd dfwlylgdgh ixqgdphq0
wdo hp txdotxhu rujdql}dêær/ txhu rv vhxv remhfwlyrv vhmdp hfrqöplfrv/ �qdq0
fhlurv/ vrfldlv rx sroðwlfrv1 Dv sduwhv lqwhjudqwhv gh txdotxhu surmhfwr/ qrphd0
gdphqwh rv uhfxuvrv kxpdqrv h2rx pdwhuldlv/ r fxvwr/ r whpsr glvsrqðyho h dv
dfwlylgdghv d ghvhqyroyhu/ qhfhvvlwdp gh vhu jhulgdv joredophqwh gd irupd pdlv
h�flhqwh h h�fd} srvvðyho1 Pxlwd lqyhvwljdêær whp/ sruwdqwr/ vlgr ghglfdgd d wær
lpsruwdqwh plvvær1 Hvwh wudedokr ì pdlv xp frqwulexwr sdud r dsurixqgdphqwr
gr frqkhflphqwr gd jhvwær gh surmhfwrv1

Ydprv qhvwd lqwurgxêær dsuhvhqwdu uhvxplgdphqwh yäuldv gh�qlêøhv gr whupr
�surmhfwr� h ghwdokdu dv vxdv idvhv1 Surfxudu0vh0ä suhsdudu d lqwurgxêær grv
remhfwlyrv gd suhvhqwh lqyhvwljdêær1 Sru ýowlpr dsuhvhqwd0vh d hvwuxwxud gd whvh1

414 R txh ì xp surmhfwr
Hp whuprv jhudlv/ xp surmhfwr srgh vhu gh�qlgr frpr xpd dfwlylgdgh txh ì
uhdol}dgd xpd vö yh}/ whqgr remhfwlyrv ehp gh�qlgrv/ frp olplwdêøhv qrv uhfxuvrv
h qr whpsr glvsrqðyho sdud d vxd uhdol}dêær1

Frqvxowdqgr d olwhudwxud/ srghprv hqfrqwudu xpd judqgh ydulhgdgh gh gh�ql0
êøhv/ fdudfwhul}dêøhv h frqglêøhv/ dojxpdv gdv txdlv vær dsuhvhqwdgdv d vhjxlu/

4



5 FDSÐWXOR 41 LQWURGXÊÆR
sdud shuplwlu whu xpd shuvshfwlyd pdlv dodujdgd ghvwd txhvwær +frq�updu uhiv1
^PhuhglwkPdqwho<8`/ ^SPL33`/ ^Vslqqhu<:`/ ^Vkwxehw1do<7`/ ^Wxuqhu<5`,1

� Xp surmhfwr ì xp hpsuhhqglphqwr whpsruäulr uhdol}dgr sdud fuldu xp
surgxwr rx vhuylêr ýqlfrv1 Whpsruäulr vljql�fd txh whp xp lqðflr h xp �p
gh�qlgrv/ whuplqdqgr txdqgr rv vhxv remhfwlyrv iruhp dofdqêdgrv1 Ýqlfr
vljql�fd txh r surgxwr rx vhuylêr ì glihuhqwh gh dojxpd irupd gh wrgrv rv
rxwurv surgxwrv rx vhuylêrv vlploduhv1

� Xp surmhfwr uhsuhvhqwd xpd dfwlylgdgh txh ì uhdol}dgd xpd vö yh}/ frp
xp frqmxqwr ehp gh�qlgr gh remhfwlyrv1 Sdud dofdqêdu rv remhfwlyrv wíp
txh vh ohydu d fder xp fhuwr qýphur gh wduhidv1 D gxudêær gr surmhfwr ì
uhvwulwd/ l1h1 r surmhfwr whuplqd txdqgr vh dofdqêdp rv remhfwlyrv gh�qlgrv1

� Xp surmhfwr ì xp hpsuhhqglphqwr qr txdo hvwær rujdql}dgrv uhfxuvrv kx0
pdqrv/ pdwhuldlv h �qdqfhlurv/ sdud uhdol}du xp ghwhuplqdgr wudedokr/ frp
xpd ghwhuplqdgd hvshfl�fdêær/ frp uhvwulêøhv gh fxvwr h whpsr/ gh irupd
d frqvhjxlu dowhudêøhv ehqì�fdv/ dwudyìv gd rewhqêær gh remhfwlyrv txdqwl0
wdwlyrv h txdolwdwlyrv1

� Xp surmhfwr ì ýqlfr qr vhqwlgr hp txh srvvxl dojxpdv fdudfwhuðvwlfdv txh
r lpshghp gh vh wruqdu xpd urwlqd1 D frpsoh{lgdgh gh xp surmhfwr ì wdo
txh uhtxhuh xpd fxlgdgd frrughqdêær sdud h{hfxwdu dv vxe0dfwlylgdghv1

� Rv uhfxuvrv glvsrqðyhlv sdud d uhdol}dêær gh xp surmhfwr vær uhvwulwrv1 Hvwhv
uhfxuvrv vær hvvhqfldophqwh r fdslwdo/ rv uhfxuvrv kxpdqrv h r htxlsdphqwr1

� D h{hfxêær gh xp surmhfwr uhtxhuh d froderudêær gh yäulrv ghsduwdphqwrv
ixqflrqdlv gh xpd rujdql}dêær h phvpr gh glihuhqwhv rujdql}dêøhv1 Xp
surmhfwr srgh lqwhudjlu frp rxwurv surmhfwrv sdudohorv1

� D h{hfxêær gh xp surmhfwr srgh hqyroyhu xp judx frqvlghuäyho gh lqfhu0
wh}d1 Dv sulqflsdlv irqwhv gh lqfhuwh}d lqfoxhp yduldêær qr ghvhpshqkr



4141 R TXH Ì XP SURMHFWR 6
grv uhfxuvrv/ gdgrv lqdghtxdgrv rx lqfruuhfwrv/ h d lqfdsdflgdgh gh suhyhu
vdwlvidwruldphqwh ghylgr ã idowd gh h{shulíqfld dqwhulru1

Hvwdv gh�qlêøhv shuplwhp0qrv frqfoxlu txh d h{hfxêær gh xp surmhfwr ì xpd
wduhid uhdophqwh frpsoh{d/ vhqgr sruwdqwr qhfhvväuld xpd judqgh suhrfxsdêær
frp xpd fruuhfwd h h�flhqwh jhvwær gr surmhfwr1

Sdud fropdwdu txdotxhu gýylgd uhodflrqdgd frp r txh ì uhdophqwh xp sur0
mhfwr/ vær dsuhvhqwdgrv/ gh vhjxlgd/ dojxqv h{hpsorv1 Frphêdqgr shorv whpsrv
pdlv uhprwrv/ d frqvwuxêær gdv sluåplghv gr Hjlswr whuä vlgr/ vhjxqgr dojxpdv
rslqløhv/ r sulphlur judqgh surmhfwr gh txh whprv frqkhflphqwr +dqr 5983 d1f1,
^Ohzlv<8`1 Dwudyìv gd klvwöuld sxghprv whvwhpxqkdu r ghvhqyroylphqwr gh qr0
ydv lghldv h surgxwrv/ txh pdufdudp sdud vhpsuh d qrvvd flylol}dêær/ frpr sru
h{hpsor/ r irjr/ d urgd/ d ox} hoìfwulfd/ r dxwrpöyho/ r dylær/ d erped dwöplfd
h rxwurv1 Qrv gldv gh krmh/ vær lqýphurv rv surmhfwrv gh lqyhvwljdêær h ghvhqyro0
ylphqwr ohydgrv d fder sru flhqwlvwdv gh wrgr r pxqgr/ hp äuhdv frpr hvwxgrv
pìglfrv/ dpelhqwdlv/ hvsdfldlv h plolwduhv/ vhqgr hvwd ýowlpd/ vhp gýylgd/ d judq0
gh lpsxovlrqdgrud gr ghvhqyroylphqwr gdv wìfqlfdv gh jhvwær gh surmhfwrv1 Rv
surmhfwrv gd äuhd gd frqvwuxêær flylo xvdp wdpeìp h{whqvlydphqwh hvwdv wìfqlfdv1
Dvvlp/ h uhvxplqgr/ xp surmhfwr wdqwr srgh vhu ghvhqyroyhu xp qryr surgxwr
rx vhuylêr/ frpr ghvhqkdu xp qryr yhðfxor gh wudqvsruwh/ rx frqvwuxlu xp hgl0
iðflr rx xpd iäeulfd/ pdv wdpeìp hihfwxdu xpd dowhudêær qd hvwuxwxud gh xpd
rujdql}dêær/ ghvhqyroyhu rx dgtxlulu xp qryr vlvwhpd gh lqirupdêær/ ghvhqyroyhu
xpd fdpsdqkd sxeolflwäuld rx lpsohphqwdu xp qryr surfhglphqwr rx surfhvvr
qhjrfldo1

D hqxphudêær gh h{hpsorv srghuld frqwlqxdu lqgh�qlgdphqwh/ frqvlghudqgr
wrgrv rv surmhfwrv mä h{hfxwdgrv h rv qryrv srvvðyhlv surmhfwrv/ whqgr frpr olplwh
d lpdjlqdêær$
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415 Flfor gh ylgd gh xp surmhfwr +SOF,
Xpd yh} txh xp surmhfwr whp xp lqðflr h xp �p/ srghprv dvvrfldu0okh xp
flfor gh ylgd/ qrupdophqwh ghvljqdgr sru SOF 0 cSurmhfw Olih F|foh*1 Gxudqwh
d ylgd gh xp surmhfwr kä yäuldv idvhv gh ghvhqyroylphqwr/ txh vær lgíqwlfdv ã
pdlruld grv surmhfwrv1 Shufhehu hvwdv idvhv dmxgd rv jhvwruhv d phokru frqwurodu
rv uhfxuvrv/ rv whpsrv h dv shuirupdqfhv/ sdud dofdqêdu pdlv h�flhqwhphqwh rv
remhfwlyrv suhwhqglgrv1 Dv idvhv gh xp surmhfwr vær wlslfdphqwh dv txh vh srghp
yhu qd �jxud 414 +^DqjxvJxqghuvrq<:`/ ^Nohlq33`/ ^Ohzlv<:`/ ^UxvnlqHvwhv<8`,1

Concepção

Definição

Planeamento

Execução

T érmino

Iljxud 414= Flfor gh ylgd gr surmhfwr +SOF, ^Nohlq33`

Ì qd idvh gh frqfhsêær/ txh d lghld gr surmhfwr ì gholqhdgd1 Qxpd hp0
suhvd d lghld srgh vxujlu shod lghqwl�fdêær gh xpd qhfhvvlgdgh lqwhuqd rx sru
xp shglgr gh xp folhqwh1 Hvvd lghld ì qrupdophqwh wudgx}lgd shod dsuhvhqwd0
êær gh xp remhfwlyr d vhu dwlqjlgr/ sru pdlv ydjr txh hoh vhmd1 R remhfwlyr
srgh vhu srvwr gd vhjxlqwh irupd= �duudqmdu xpd irupd gh wudqvsruwdu 83333
shvvrdv2gld� rx �suhwhqgh0vh frqvwuxlu xpd uhgh gh phwur frp fdsdflgdgh sdud
433333 yldjhqv2gld�1 R sulphlur wlsr gh remhfwlyr dshvdu gh vhu pdlv ydjr/ ghl{d
pdlv srvvlelolgdghv gh vroxêær/ r txh srgh vhu ydqwdmrvr1 Qhvwd idvh qær h{lvwh
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sruwdqwr xpd gh�qlêær ehp fodud gr txh vh suhwhqgh id}hu/ gdð d qhfhvvlgdgh gh
vh surfhghu d xpd dqäolvh gh yldelolgdgh gr surmhfwr/ frqmxqwdphqwh frp xpd
dqäolvh hfrqöplfd h xpd dqäolvh gh ulvfr1 R uhvxowdgr ghvwdv dqäolvhv luä shuplwlu
ghflglu vreuh d lpsohphqwdêær gr surmhfwr1

Ì qd idvh gh gh�qlêær/ txh rv remhfwlyrv ghyhp vhu pdlv ghwdokdgrv/ hvshfl�0
fdqgr fodudphqwh rv uhtxlvlwrv/ ehp frpr d derugdjhp joredo txh luä vhu xvdgd
sdud dofdqêdu rv remhfwlyrv1 Ì wdpeìp qhvwd idvh txh vh gh�qh d rujdql}dêær
gdv shvvrdv hqyroylgdv qr surmhfwr/ frp d qhfhvväuld qrphdêær gh xp jhvwru gr
surmhfwr1

Qd idvh gh sodqhdphqwr vær ghvhqyroylgrv sodqrv ghwdokdgrv/ frp lghqwl�fd0
êær gdv wduhidv qhfhvväuldv h uhvshfwlydv gxudêøhv1 Ì wdpeìp gh�qlgr r fxvwr h
rv uhfxuvrv qhfhvväulrv sdud ohydu d fder fdgd wduhid rx dfwlylgdgh1 Sdud doìp
gdv fdudfwhuðvwlfdv gh fdgd dfwlylgdgh/ vær wdpeìp hvwdehohflgdv dv uhodêøhv gh
suhfhgíqfld hqwuh dv dfwlylgdghv1 Frp wrgdv hvwdv lqirupdêøhv/ ì hqwær srvvðyho
frqvwuxlu xp sodqr gh h{hfxêær gr surmhfwr +surmhfw vfkhgxoh,/ r txh qhp vhpsuh
ì wduhid iäflo/ ghylgr ãv lqýphudv uhvwulêøhv gh suhfhgíqfldv/ uhfxuvrv h fxvwrv/ txh
sru yh}hv h{lvwhp1 Qhvwd idvh vær wdpeìp hvwdehohflgdv phwdv rx pdufrv/ txh
luær vhuylu sdud frqwurodu d h{hfxêær gr surmhfwr1 Ì qd idvh gh sodqhdphqwr txh
vh hqtxdgud hvwh wudedokr gh lqyhvwljdêær/ pdlv frqfuhwdphqwh qd whpäwlfd gd
dorfdêær gh uhfxuvrv hvfdvvrv ãv dfwlylgdghv gh xp surmhfwr/ frpr yhuhprv pdlv
dgldqwh1

D idvh gh h{hfxêær frqvlvwh edvlfdphqwh hp id}hu r wudedokr h frpxqlfdu
uhvxowdgrv1 D h{hfxêær gr wudedokr ghyh vhjxlu r sodqr hvwdehohflgr/ vhqgr qh0
fhvväulr jdudqwlu lvvr phvpr/ dwudyìv gh xpd prqlwrul}dêær frqvwdqwh txh hvwhmd
dwhqwd ãv phwdv suhgh�qlgdv/ drv fxvwrv/ ehp frpr ã txdolgdgh gr surgxwr txh
ydl vhqgr rewlgr1 Fdvr kdmd xp ghvylr gr sodqr dfwxdo/ d lqirupdêær glvsrqðyho
luä vhu xvdgd sdud prgl�fdu r sodqr gh irupd d uhsru r surmhfwr qr vhx fxuvr
qrupdo1 Vh r ghvylr iru pxlwr judqgh/ lvwr srgh qær vhu srvvðyho1 Dv frqvhtxíq0
fldv/ qhvwh fdvr/ srghp vhu xp dwudvr qd frqfoxvær gr surmhfwr/ xp dxphqwr gr
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fxvwr joredo h qrv fdvrv pdlv judyhv srgh vhu qhfhvväulr deruwdu d h{hfxêær gr
surmhfwr/ r txh qær ì gh wrgr ghvhmäyho/ srlv mä whuær vlgr frpsurphwlgrv pxlwrv
uhfxuvrv kxpdqrv h pdwhuldlv1

Xpd yh} dofdqêdgrv rv remhfwlyrv gr surmhfwr/ hqwud0vh qd idvh gh wìupl0
qr/ txh ghyh vhu xvdgd sdud dydoldu r ghfxuvr gr surmhfwr1 D lqirupdêær pdlv
lpsruwdqwh d uhwhu vhuä d gxudêær uhdo gr surmhfwr/ r fxvwr gdv dfwlylgdghv/ d
xwlol}dêær grv uhfxuvrv h wdpeìp r judx gh vdwlvidêær gr folhqwh shudqwh r uhvxo0
wdgr �qdo1 Hvwd lqirupdêær ghyh vhu dupd}hqdgd sdud vhuylu gh ixwxud uhihuíqfld
d rxwurv surmhfwrv1 Ilqdophqwh r surmhfwr whp txh vhu ghvpdqwhodgr/ uhsrqgr
r htxlsdphqwr h dv lqvwdodêøhv qxp hvwdgr dsursuldgr ã suö{lpd xwlol}dêær/ h
uhglvwulexlqgr r shvvrdo frqiruph qhfhvväulr1

Sdud frqfoxlu hvwh srqwr h whu xpd ylvær jhudo gdv sulqflsdlv wduhidv gh jhvwær
lqhuhqwhv d fdgd idvh/ dsuhvhqwd0vh d �jxud 415/ txh shuplwh hvwuxwxudu phqwdo0
phqwh wrgr r surfhvvr1

416 Remhfwlyrv
D suhvhqwh lqyhvwljdêær whp sru remhfwlyr prghodu r sureohpd gd dorfdêær gh
uhfxuvrv/ vre frqglêøhv hvwrfävwlfdv/ sdud uhghv gh dfwlylgdghv pxowlprgdlv � 1 Rx
vhmd/ frqvlghudqgr txh xp surmhfwr ì uhsuhvhqwdgr sru xpd uhgh gh dfwlylgdghv/
qd txdo hvwær lpsolflwdv dv uhvwulêøhv gh suhfhgíqfldv/ suhwhqgh0vh ghwhuplqdu
txdo d txdqwlgdgh gh uhfxuvrv öswlpd/ d dwulexlu d fdgd dfwlylgdgh/ sru irupd
d whuplqdu r surmhfwr frp r pðqlpr fxvwr srvvðyho1 Hvwd dorfdêær ghyhuä whu
hp frqwd dv uhvwulêøhv gh uhfxuvrv/ r fxvwr grv phvprv/ h r fxvwr gh hyhqwxdlv
dwudvrv1 Hvwh sureohpd ì qrupdophqwh frqkhflgr qd olwhudwxud sru UFSVS 0
cUhvrxufh Frqvwudlqw Surmhfw Vfkhgxolqj Sureohp*1

Dv wìfqlfdv txh luær vhu xwlol}dgdv yær fhqwudu0vh qd surjudpdêær
� � � � � � � � 	 
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Iljxud 415= R surfhvvr gh jhvwær gh surmhfwrv ^Nohlq33`

glqåplfd +SG, dsolfdgd d uhghv gh dfwlylgdghv1 Vhuær hyhqwxdophqwh ghvhqyroyl0
gdv dsur{lpdêøhv dr prghor gh SG/ vh/ frpr vh hvshud/ hvwh prghor iru pxlwr
h{ljhqwh hp whuprv frpsxwdflrqdlv1

Shqvd0vh ylu d frpsdudu rv uhvxowdgrv rewlgrv/ shod prghodêær ghvhqyroylgd/
frp rxwurv ghulydgrv gr uhfxuvr d wìfqlfdv frpr d Vlpxodêær gh Prqwh Fduor/ r
fäofxor FSP/ h d surjudpdêær qær olqhdu +SQO,1

Vhuä wdpeìp hvwxgdgd d srvvlelolgdgh gd dsolfdêær gh xpd qryd wìfqlfd gh
rswlpl}dêær joredo/ dr sureohpd hp hvwxgr/ txh whp sru qrph dojrulwpr �Hohf0
wurpdjqìwlfr� ^ElueloIdqj33`1
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417 Rujdql}dêær gd whvh
Qhvwh fdsðwxor id}0vh xpd dsuhvhqwdêær grv dvshfwrv pdlv lpsruwdqwhv gd jhvwær
gh surmhfwrv/ frphêdqgr sru gh�qlu r txh ì xp surmhfwr h txdo r vhx flfor gh ylgd1
Ì dvvlp suhsdudgr r hqtxdgudphqwr sdud d dsuhvhqwdêær frqfuhwd grv remhfwlyrv
gd lqyhvwljdêær dtxl uhodwdgd1

D uhvwdqwh whvh ydl hvwdu rujdql}dgd gd vhjxlqwh irupd1 Qr fdsðwxor 5 ì ihlwr
r hvwxgr gr �hvwdgr gd duwh�1 Vær ghvwdfdgrv rv dvshfwrv pdlv uhohydqwhv gr
sodqhdphqwr gh surmhfwrv1 Ì gdgd xpd sduwlfxodu dwhqêær ã txhvwær gd dorfd0
êær gh uhfxuvrv ãv dfwlylgdghv1 Hvwh fdsðwxor suhwhqgh vhu xpd edvh whöulfd sdud
r sureohpd txh ydl vhu wudwdgr qhvwd whvh1 Qd ýowlpd vhfêær ì dsuhvhqwdgr r
sureohpd ghwdokdgdphqwh1 Vhuær ihlwdv uhihuíqfldv drv sulqflsdlv dxwruhv qhvwd
äuhd1 Qr fdsðwxor 6 vhuä dsuhvhqwdgr r prghor gh SG sursrvwr sdud uhvroyhu r
sureohpd/ ehp frpr xpd loxvwudêær gr prghor sdud xpd uhgh gh dfwlylgdghv
h{hpsor1 Vhuä wdpeìp ihlwd xpd dqäolvh gh vhqvlelolgdgh drv uhvxowdgrv rewlgrv
h xpd loxvwudêær gh xp srvvðyho fhqäulr1 Qr fdsðwxor 7 vhuær glvfxwlgrv dvshfwrv
gd lpsohphqwdêær gr prghor/ sdud gxdv yhuvøhv ghvhqyroylgdv1 Frpr vh yhul�frx
txh r hviruêr frpsxwdflrqdo gr prghor gh SG sursrvwr ì pxlwr shvdgr/ qr fdsð0
wxor 8 dsuhvhqwdp0vh hvtxhpdv dsur{lpdwlyrv/ edvhdgrv qd xwlol}dêær gh pìgldv/
dlqgd hp SG h xp prghor hp SQO1 Sdud whvwdu rxwudv derugdjhqv txh qær d
SG/ dsuhvhqwd0vh qr fdsðwxor 9 d dsolfdêær gh xpd wìfqlfd gh rswlpl}dêær jor0
edo/ edvhdgd qr dojrulwpr �Hohfwurpdjqìwlfr� gh Eluelo h Idqj ^ElueloIdqj33`/
hp frqmxjdêær frp Vlpxodêær gh Prqwh Fduor h fäofxor FSP1 Qr fdsðwxor :
dsuhvhqwdp0vh frqfoxvøhv h vær dsrqwdgrv fdplqkrv sdud wudedokr ixwxur1

Qr �qdo ì dsuhvhqwdgd xpd olvwdjhp ghwdokdgd gh eleolrjud�d uhohydqwh h xp
frqmxqwr gh dsíqglfhv/ rqgh vh dsuhvhqwd r fögljr grv yäulrv surjudpdv ghvhq0
yroylgrv h rv uhvxowdgrv rewlgrv1



Fdsðwxor 5

Uhylvær eleolrjuä�fd
R whpd ghvwd whvh hvwä uhodflrqdgr frp d idvh gh sodqhdphqwr1 Ydl0vh hqwær gh
vhjxlgd/ id}hu xpd dsuhvhqwdêær pdlv ghwdokdgd ghvwd idvh/ uhphwhqgr r ohlwru
lqwhuhvvdgr qr frqwhýgr gdv rxwudv idvhv sdud dv uhihuíqfldv ^Nohlq33`/ ^Ohzlv<:`
h ^UxvnlqHvwhv<8`1

514 Sodqhdphqwr gr surmhfwr
R sodqhdphqwr ì vhp gýylgd xpd gdv wduhidv pdlv lpsruwdqwhv gh txdotxhu jhv0
wru1 Frqwxgr/ qd ylgd uhdo/ hqfrqwudprv pxlwrv sur�vvlrqdlv txh vh hvtxhfhp
ghvwd uhdolgdgh1 Whlpdp hp ohydu dydqwh rv vhxv surmhfwrv vhp xp sodqr/ srutxh
shqvdp txh id}í0or vhuld xpd shugd gh whpsr1 Frp hvwh frpsruwdphqwr/ hohv
shughp frqwxgr xpd fdsdflgdgh pxlwr lpsruwdqwh/ d fdsdflgdgh gh frqwurodu1
Vhp xp sodqr ì lpsrvvðyho kdyhu frqwuror ^Ohzlv<8`/ xpd yh} txh r frqwuror ì d
frpsdudêær gr hvwdgr dfwxdo frp r txh irl sodqhdgr/ wrpdqgr phglgdv fruuhf0
wlydv/ fdvr kdmd ghvylrv gr fdplqkr suhwhqglgr1 Ì suhflvdphqwh txdqgr h{lvwhp
pdlv uhvwulêøhv qr whpsr glvsrqðyho sdud d h{hfxêær gr surmhfwr/ txh r sodqhd0
phqwr ì pdlv lpsruwdqwh1

Dvvlp/ ì qd idvh gh sodqhdphqwr gr surmhfwr txh vh hvshfl�fd hp sruphqru
wxgr r txh ghyh vhu ihlwr/ lvwr ì/ txdlv dv dfwlylgdghv qhfhvväuldv/ h frpr ghyh

<
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vhu ihlwr/ rx vhmd/ txdo r rughqdphqwr gdv dfwlylgdghv/ txh uhfxuvrv qhfhvvlwdp/
txdqwr whpsr qhfhvvlwdp sdud vhu h{hfxwdgdv h txdlv rv fxvwrv d hodv dvvrfldgrv1

Gdgd d frpsoh{lgdgh ghvwdv wduhidv/ hodv vær qrupdophqwh ihlwdv sru idvhv1
Qxpd sulphlud idvh/ r surmhfwr ì hvwuxwxudgr/ rx vhmd/ glylglgr hp dfwlylgdghv1
Gh vhjxlgd/ hvvdv dfwlylgdghv vær rughqdgdv/ whqgr hp dwhqêær sureohpdv gh
suhfhgíqfldv +hvfdorqdphqwr,1 Qr �qdo vær dqdolvdgdv dv txhvwøhv gh dwulexlêær
gh uhfxuvrv ãv dfwlylgdghv1 Ydprv/ gh vhjxlgd/ yhu hvwdv idvhv hp pdlv sruphqru1

51414 Hvwuxwxudêær
D sulphlud hwdsd gr surfhvvr gh sodqhdphqwr ì d glylvær gr surmhfwr hp sduwhv
oöjlfdv/ whqwdqgr dvvrfldu d fdgd sduwh dv uhvshfwlydv dfwlylgdghv1 Srgh0vh dv0
vlp ghvhqyroyhu xp hvtxhpd gd hvwuxwxud gr surmhfwr/ ghvljqdgr qd olwhudwxud
dqjor0vd{öqlfd sru ZEV 0 cZrun Euhdngrzq Vwuxfwxuh*1 D ZEV ì qrupdophqwh
uhsuhvhqwdgd frpr xpd äuyruh/ hp txh qd udl} gd äuyruh whprv r surmhfwr1 Qr
sulphlur qðyho vær lghqwl�fdgdv dv dfwlylgdghv sulqflsdlv1 Qrv qðyhlv vhjxlqwhv/ fd0
gd dfwlylgdgh ydl vhqgr glylglgd hp vxe0dfwlylgdghv ^Exunh<5`/ ^Nhu}qhu<;`1 Hvwh
surfhvvr whuplqd txdqgr qær krxyhu lqwhuhvvh hp vxeglylglu pdlv1 Qd �jxud 514
srghprv yhu xp h{hpsor vlpsol�fdgr gxpd ZEV gr surmhfwr gh xpd fdvd1

D sulqflsdo lghld gh id}hu xpd ZEV ì lghqwl�fdu wrgdv dv wduhidv hqyroylgdv
qr surmhfwr/ vhp qhfhvvduldphqwh shqvdu qd vxd vhtxhqfldêær1 Hvwd irupd gh
hvwuxwxudu r surmhfwr idflolwd d glvwulexlêær grv uhfxuvrv kxpdqrv h pdwhuldlv/ ehp
frpr d hvwlpdwlyd gd gxudêær h gr fxvwr/ dvvrfldgd d fdgd dfwlylgdgh1 Shuplwh
sruwdqwr whu xpd ylvær joredo gh wrgr r surmhfwr ^Ohzlv<:`1

Qrupdophqwh/ d dorfdêær gdv shvvrdv ãv wduhidv ì ihlwd frp r dx{ðolr gh xpd
wdehod gh uhvsrqvdelolgdghv1 Hvwd wdehod whuä qdv olqkdv xpd olvwd gh wrgdv dv
shvvrdv hqyroylgdv qr surmhfwr h qdv froxqdv xpd olvwd gdv wduhidv lghqwl�fdgdv1
Dv hqwudgdv qd wdehod srghuær vhu gh grlv wlsrv= 40uhvsrqväyho shod wduhid/ rx
50froderudgru1 Vhqgr dvvlp/ fdgd wduhid whuä qr pä{lpr xpd shvvrd uhvsrqväyho
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Iljxud 514= ZEV gr surmhfwr gh xpd fdvd

h srgh whu xp rx pdlv froderudgruhv1 Sru rxwur odgr/ fdgd shvvrd srgh vhu
uhvsrqväyho h2rx froderudgru hp pdlv gr txh xpd wduhid ^Exunh<5`/ ^Ohzlv<:`/
^PhuhglwkPdqwho<8`/ ^Vkwxehw1do<7`1

Txdqwr ãv hvwlpdwlydv gh whpsrv h fxvwrv hodv srghp vhu ihlwdv frp edvh
qr erp vhqvr/ pdv vhuä suhihuðyho ixqgdphqwd0odv hp gdgrv klvwöulfrv/ txdqgr
glvsrqðyhlv1

51415 Hvfdorqdphqwr +Vfkhgxoh,
Ghsrlv gh hvwdu gh�qlgd d hvwuxwxud gr surmhfwr/ ì qhfhvväulr surfhghu dr vhx
hvfdorqdphqwr1 R hvfdorqdphqwr gh xp surmhfwr shuplwh hvvhqfldophqwh hqfd0
ghdu dv dfwlylgdghv qr whpsr/ frqvhjxlqgr ghvwd irupd suhyhu gdwdv gh lqðflr
h �p gh fdgd dfwlylgdgh h frqvhtxhqwhphqwh gh wrgr r surmhfwr1 Sdud lqlfldu
hvwh surfhvvr/ sdud doìp gd hvwuxwxudêær gr surmhfwr hp dfwlylgdghv +ZEV, h
gdv hvwlpdwlydv mä uhihulgdv qd vhfêær dqwhulru/ ì qhfhvväulr whu hp dwhqêær dv
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suhfhgíqfldv hqwuh dv dfwlylgdghv1 Hvwdv suhfhgíqfldv srghp whu ruljhp hp txhv0
wøhv whfqroöjlfdv rx surfhvvxdlv1

Qrupdophqwh/ r hqfdghdphqwr whpsrudo gdv dfwlylgdghv ì uhsuhvhqwdgr sru
xp gldjudpd hp uhgh/ frp qöv oljdgrv dwudyìv gh dufrv1 H{lvwhp gxdv wìfqlfdv
gh uhsuhvhqwdu hvwdv uhghv=

� DrQ +Dfwlylw|0rq0Qrgh,= vhjxqgr hvwd wìfqlfd/ dv dfwlylgdghv vær uhsuhvhq0
wdgdv qrv qöv1 Rv dufrv txh xqhp rv qöv shuplwhp uhsuhvhqwdu dv uhodêøhv
gh suhfhgíqfld hqwuh dv dfwlylgdghv +yhu �jxud 515,1 Hvwd wìfqlfd ì pdlv
vlpsohv/ srlv uhsuhvhqwd gluhfwdphqwh dv uhodêøhv gh suhfhgíqfld/ vhp qh0
fhvvlgdgh gh uhfxuvr d dfwlylgdghv �fwðfldv1

� DrD +Dfwlylw|0rq0Duf,= qhvwd wìfqlfd/ dv dfwlylgdghv vær uhsuhvhqwdgdv qrv
dufrv/ uhsuhvhqwdqgr rv qöv rv dfrqwhflphqwrv gh lqðflr h �p gh dfwlylgdgh
+yhu �jxud 516,1 Hvwd wìfqlfd whp d ydqwdjhp gh wruqdu pdlv öeyld d uhsuh0
vhqwdêær gr surjuhvvr gdv dfwlylgdghv/ dr orqjr gd h{hfxêær gr surmhfwr1

3

41

2

Iljxud 515= Uhsuhvhqwdêær DrQ

Ghsrlv gh frqvwuxðgd d uhgh txh uhsuhvhqwd r surmhfwr/ h whqgr hp frqwd d
gxudêær gh fdgd dfwlylgdgh +_� ,/ ì xvdgr xp pìwrgr/ frqkhflgr klvwrulfdphqwh
sru FSP +cFulwlfdo Sdwk Phwkrg*,1 Hvwh pìwrgr shuplwh/ dwudyìv gh xp ciruzdug
sdvv* h xp cedfnzdug sdvv*/ ghwhuplqdu rv whpsrv gh lqðflr h �p gh dfrqwhflphqwr
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Iljxud 516= Uhsuhvhqwdêær DrD
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Iljxud 517= Irupd gh frorfdêær grv whpsrv sdud r pìwrgr FSP +DrD,

+HW 0 cHduo| hyhqw Wlph*/ OW 0 cOdwh hyhqw Wlph*, h gh lqðflr h �p gh dfwlylgdgh
+HV 0 cHduolhvw Vwduw*/ HI 0 cHduolhvw Ilqlvk*/ OV 0 cOdwhvw Vwduw*/ OI 0 cOdwhvw
Ilqlvk*,1 Qd �jxud 517 hvwä uhsuhvhqwdgd d irupd gh frorfdêær grv whpsrv/ fdofx0
odgrv sru hvwh pìwrgr/ qr fdvr gh xpd uhgh DrD1 Qr ciruzdug sdvv* frpsohwdp0vh
rv cHduo| Wlphv*1 Frphêd0vh shor sulphlur qö gd uhgh/ rqgh .A ' f1 Gh vhjxlgd
fdofxod0vh .7 ' .A h .8 ' .7 n _�1 Qrv uhvwdqwhv qöv/ .A ' 6@%E.8 grv
qöv suhfhghqwhv�1 Qr cedfnzdug sdvv* frpsohwdp0vh rv cOdwh Wlphv*1 Frphêd0vh
shor ýowlpr qö gd uhgh/ rqgh uA ' .A 1 Ghsrlv u8 ' uA h u7 ' u8 � _�1 Qrv
uhvwdqwhv qöv/ r uA ' 6�?Eu7 grv qöv vxfhvvruhv�1 Qr �qdo ghvwh surfhvvr/ ì
srvvðyho rewhu dv irojdv h{lvwhqwhv ehp frpr d gxudêær wrwdo gr surmhfwr +FW 0
cFrpsohwlrq Wlph*,1 D irojd uhsuhvhqwd d txdqwlgdgh gh whpsr txh d dfwlylgdgh
vh srgh dwudvdu vhp frpsurphwhu r �p gr surmhfwr1 H{lvwh qrupdophqwh xp fd0
plqkr fuðwlfr/ frpr r qrph gr pìwrgr lqglfd/ txh ì r fdplqkr hp txh wrgdv dv
dfwlylgdghv wíp irojd }hur1 Lvwr vljql�fd txh xp dwudvr qxpd ghvwdv dfwlylgdghv
luld frpsurphwhu d gdwd gh frqfoxvær gr surmhfwr/ whqgr r jhvwru txh okhv gdu
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xpd sduwlfxodu dwhqêær ^Nohlq33`1

Txdqgr qær h{lvwhp gdgrv klvwöulfrv/ vhqgr gliðflo hvwlpdu frp suhflvær/ d
ýqlfd srvvlelolgdgh ì whqwdu hvwlpdu d gxudêær gdv dfwlylgdghv/ frp edvh qd srx0
fd h{shulíqfld h{lvwhqwh/ vhqgr sruwdqwr pdlru r ulvfr hqyroylgr1 Rv surmhfwrv
gh L)G vær xp h{hpsor hp txh srgh vxujlu hvwh sureohpd1 Irl suhflvdphqwh
sdud whqwdu uhgx}lu r ulvfr gd hvwlpdwlyd txh irl ghvhqyroylgr r pìwrgr SHUW 0
cSurjudp Hydoxdwlrq dqg Uhylhz Whfkqltxh*/ sru yrowd gh 4<8;/ sru xpd �upd
gh frqvxowdgruld/ Doohq ) Kdplowrq/ sdud vhu dsolfdgr qr surmhfwr gr vxepdulqr
Srodulv1 Vhjxqgr r pìwrgr SHUW/ d gxudêær gdv dfwlylgdghv ì uhsuhvhqwdgd sru
xpd glvwulexlêær ehwd1 Edvhld0vh qd gh�qlêær gh wuív ydoruhv sdud d gxudêær=

@ 0 r ydoru rswlplvwd/
6 0 r ydoru pdlv suryäyho/
K 0 r ydoru shvvlplvwd1
Xwlol}d0vh d iöupxod +514,/ sdud fdofxodu d gxudêær pìgld hvshudgd/ sdud fdgd

dfwlylgdgh � h d iöupxod +515, sdud fdofxodu r uhvshfwlyr ghvylr sdguær1

> � ' @n e6n K
S c +514,

j ' K� @
S 1 +515,

Rv ydoruhv gdv pìgldv dvvlp fdofxodgrv/ vær xvdgrv sdud rv fäofxorv SHUW/
txh vær lgíqwlfrv drv gr FSP1

Gh vhjxlgd ì dsolfdgr r whruhpd gr olplwh fhqwudo � sdud rewhu d glvwulexlêær
gh suredelolgdghv sdud d gxudêær gr surmhfwr1 D gxudêær gr surmhfwr ì gdgd shor
vrpdwöulr gd gxudêær gdv dfwlylgdghv gr fdplqkr fuðwlfr1 Qr fdvr gr fdplqkr
fuðwlfr vhu frqvwlwxðgr sru wuív dfwlylgdghv/ d pìgld h r ghvylr sdguær gd gxudêær
gr surmhfwr srghp vhu fdofxodgrv sru/

� � � � � � � 	 
 � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � �   ! " # $ % & ' ( ) * + , - . / 0 1 23 4 5 6 7 8 9 :
; < = 4 6 < > 8 < ? @ A B 8 5 = 5 : C 6 A D E F G H G I J K F G L M N J F F O H E G P Q R S T U V W X Y Z [ \ ] ^ [ Y _ ` a b _ `c U V d
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> � � ' > � n > � n > � c +516,

j � � '
t

j �
� n j �

� n j �
	 1 +517,

Srghprv hqwær frqfoxlu txh kä xpd suredelolgdgh gh 9;(gh frpsohwdu r surmhfwr
hp pdlv rx phqrv xp ghvylr sdguær gd pìgld/ <8( ghqwur gh grlv ghvylrv sdguær
h <</:7( ghqwur gh wuív ghvylrv sdguær1

R idfwr gh SHUW qhfhvvlwdu gh wuív hvwlpdwlydv gh whpsrv sdud fdgd dfwlyl0
gdgh gr surmhfwr/ h vhuhp qhfhvväulrv fäofxorv sdud fkhjdu ã pìgld h dr ghvylr
sdguær/ uhsuhvhqwd wudedokr dglflrqdo/ frpsdudgr frp r pìwrgr FSP/ shor txh
pxlwrv jhvwruhv gh surmhfwrv frqvlghudp r SHUW frpr qær phuhfhgru gr hv0
iruêr dglflrqdo uhtxhulgr/ suhihulqgr r FSP1 Doìp glvvr/ frpr rv wuív ydoruhv
vær hvwlpdwlydv/ srgh frorfdu0vh d txhvwær vh fkhjduhprv d xpd phokru hvwlpd0
wlyd joredo/ frqmxjdqgr wuív hvwlpdwlydv rx sduwlqgr vö gh xpd1 Sdud xp wudwd0
phqwr pdlv surixqgr ghvwd wìfqlfd/ yhu ^EhgzruwkEdloh|;:`/ ^FohodqgNlqj;6` h
^Prghuhw1do;6`1

H{hpsor1 Sdud h{hpsol�fdu dojxqv grv frqfhlwrv dsuhvhqwdgrv qhvwh fdsðwxor/
ydl vhu lqwurgx}lgd xpd uhgh h{hpsor +yhu �jxud 518 h 519,/ rqgh � uhsuhvhqwd
xpd dfwlylgdgh h _� d vxd gxudêær1

Dv dfwlylgdghv frp gxudêær 3 vær dfwlylgdghv �fwðfldv +gxpp|,1 Qr fdvr gd
uhgh DrQ/ vær xwlol}dgdv vö sdud uhsuhvhqwdu rv dfrqwhflphqwrv gh lqðflr h �p gr
surmhfwr/ hqtxdqwr qr fdvr gd uhgh DrD vær qhfhvväuldv sdud uhsuhvhqwdu uhodêøhv
gh suhfhgíqfld +frpr qd �jxud 519/ d wudfhmdgr,1 D dsolfdêær gr pìwrgr FSP
shuplwh0qrv fkhjdu drv uhvxowdgrv uhsuhvhqwdgrv qd �jxud 519 h qd wdehod 5141 R
fdplqkr fuðwlfr ì r fdplqkr frp irojd 3/ rx vhmd r fdplqkr frqvwlwxðgr shodv
dfwlylgdghv 6 h 81
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Iljxud 518= Surmhfwr h{hpsor +DrQ,
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Iljxud 519= Surmhfwr h{hpsor +DrD,

Ghsrlv gh frqvwuxðgd hvwd uhgh/ txh whp d ydqwdjhp gh idflolwdu d dqäolvh gr
uhodflrqdphqwr hqwuh dv dfwlylgdghv gr surmhfwr/ hod ghyh vhu wudqvirupdgd qxp
juä�fr gh Jdqww/ txh luä shuplwlu ãv shvvrdv txh yær h{hfxwdu r surmhfwr xpd
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Wdehod 514= Uhvxowdgrv gd dsolfdêær gr pìwrgr FSP dr surmhfwr h{hpsor
Dfwlylgdgh 5 6 7 8

HV 3 3 6 7
HI 6 7 8 :
OV 4 3 8 7
OI 7 7 : :

Irojd Wrwdo 4 3 5 3

�A ' .

ohlwxud pdlv iäflo1 R juä�fr gh Jdqww ì xp wlsr hvshfldo gh juä�fr gh eduudv1 Qr
hl{r yhuwlfdo vær hqxphudgdv wrgdv dv dfwlylgdghv d vhuhp h{hfxwdgdv/ h qr hl{r
krul}rqwdo hvwær uhsuhvhqwdgrv rv whpsrv1 Ã iuhqwh gh fdgd dfwlylgdgh ì uhsuhvhq0
wdgd xpd eduud frp xpd orfdol}dêær whpsrudo qr hl{r krul}rqwdo/ r txh shuplwh
yhu fodudphqwh txdqgr ghyh lqlfldu/ txdqgr ghyh whuplqdu h frqvhtxhqwhphqwh d
vxd gxudêær1 D derugdjhp pdlv xwlol}dgd ì frqvwuxlu r hvfdorqdphqwr vhjxlqgr
rv ydoruhv pdlv fhgr gh lqðflr h �p gdv dfwlylgdghv/ r txh ghl{d pdlv pdujhp d
srvvðyhlv dwudvrv txh yhqkdp d vxujlu1 Qd �jxud 51: hvwä uhsuhvhqwdgr r juä�fr
gh Jdqww/ sdud r surmhfwr h{hpsor/ vhjxqgr hvwd derugdjhp1 D suhwr hvwær uh0
suhvhqwdgdv dv dfwlylgdghv fuðwlfdv1 Kä h{whqvøhv d hvwd uhsuhvhqwdêær hp txh ì
srvvðyho lqfoxlu/ qr �qdo gh fdgd eduud/ d irojd wrwdo glvsrqðyho/ doìp gh rxwudv
lqirupdêøhv frpr uhodêøhv gh suhfhgíqfld/ pdufrv/ hwf1 ^Ohh0NzdqjIdyuho;;`1
Frqwxgr/ xp h{fhvvr gh lqirupdêær srgh suhmxglfdu d vxd ohlwxud1

51416 Dwulexlêær gh uhfxuvrv ãv dfwlylgdghv
R pìwrgr FSP dvvxph txh dv ýqlfdv uhvwulêøhv h{lvwhqwhv vær dv suhfhgíqfldv
hqwuh dv dfwlylgdghv/ r txh ì idovr qd pdlru sduwh grv fdvrv1 Wlslfdphqwh/ d glv0
srqlelolgdgh gh uhfxuvrv ì xpd txhvwær hvvhqfldo d whu hp frqwd qr sodqhdphqwr1
Gh qdgd lqwhuhvvd whu xp hvfdorqdphqwr frp gxdv dfwlylgdghv txh ghyhuldp vhu
h{hfxwdgdv hp sdudohor/ vh hodv qhfhvvlwdp gh xpphvpr uhfxuvr qær frpsduwlokä0
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Iljxud 51:= Juä�fr gh Jdqww sdud r surmhfwr h{hpsor

yho1 R sureohpd gd glvsrqlelolgdgh olplwdgd gh uhfxuvrv qr hvfdorqdphqwr srgh
vhu ylvwr/ s1h1 hp ^MxvwPxusk|<7`/ ^Ohzlv<8`/ ^OlZloolv<4`/ ^PdfohrgShwhuvrq<9`/
^Zloolv;8`/ ^Zrrgzruwk<6`/ h ì suhrfxsdêær wdpeìp ghvwh wudedokr1

Txdqgr vh dqdolvdp hvwhv sureohpdv/ rv uhfxuvrv vær qrupdophqwh fodvvl�fd0
grv hp wuív fdwhjruldv1 Uhfxuvrv uhqryäyhlv vær uhfxuvrv txh hvwær glvsrqðyhlv
hp txdqwlgdghv olplwdgdv/ gxudqwh wrgr r surmhfwr/ s1h1 pær gh reud h htxlsd0
phqwr1 Uhfxuvrv qær uhqryäyhlv vær dtxhohv txh h{lvwhp qxpd txdqwlgdgh �{d/
qr lqðflr gr surmhfwr/ h yær vhqgr jdvwrv/ ã phglgd txh r surmhfwr dydqêd/ vhp
d srvvlelolgdgh gh vhuhp uhsrvwrv/ s1h1 pdwhuldlv hvfdvvrv1 Sru ýowlpr/ h{lvwhp
rv uhfxuvrv plvwrv/ txh vær olplwdgrv qd vxd glvsrqlelolgdgh sru shuðrgr/ ehp
frpr qd glvsrqlelolgdgh wrwdo1 Xp h{hpsor ghvwh wlsr gh uhfxuvrv ì r fdslwdo
glvsrqðyho sdud d h{hfxêær gr surmhfwr1

Txdotxhu txh vhmd r wlsr/ vh d txdqwlgdgh gh uhfxuvrv qhfhvväuld h{fhgh r olplwh
glvsrqðyho/ rfruuh xp frq lwr h r hvfdorqdphqwr suhylvwr qær srgh vhu h{hfxwdgr1
H{lvwh xp frqmxqwr gh wìfqlfdv eävlfdv txh srghp vhu dsolfdgdv qhvwh fdvr/ sru
irupd d whqwdu rewhu xp hvfdorqdphqwr yläyho ^Nohlq33`1 Sdud xpd frqvxowd gh
wìfqlfdv pdlv hoderudgdv yhu vhfêøhv vhjxlqwhv1
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� Hp sulphlur oxjdu/ ghyhprv dqdolvdu d srvvlelolgdgh gh dwudvdu r lqðflr gh
dfwlylgdghv frp irojd/ fdvr lvvr uhvroyd r frq lwr gh uhfxuvrv1 Hvwd ì xpd
vroxêær ghvhmäyho/ srlv qær ydl frpsurphwhu r wìuplqr gr surmhfwr/ qhp
dxphqwdu rv fxvwrv1

� Qd phvpd olqkd gd dqwhulru/ srghprv wdpeìp yhul�fdu vh ì srvvðyho uhgx}lu
d txdqwlgdgh gh uhfxuvrv dsolfdgd ãv dfwlylgdghv frp irojd/ sru irupd d
uhvroyhu r frq lwr/ whqgr hp dwhqêær txh r frqvhtxhqwh dxphqwr gd gxudêær
ghvvdv dfwlylgdghv qær xowudsdvvh d irojd1

� Xpd rxwud srvvlelolgdgh vhuld whqwdu dsolfdu rxwur wlsr gh uhfxuvrv/ frp
xpd phqru xwlol}dêær/ d dojxpdv gdv dfwlylgdghv hp frq lwr1

� Ì dlqgd srvvðyho sru yh}hv glylglu dojxpdv dfwlylgdghv hp vxe0dfwlylgdghv
txh qær qhfhvvlwhp gd wrwdolgdgh grv uhfxuvrv/ h uhvroyhu dvvlp rv frq lwrv1
Qhvwh fdvr ì qhfhvväulr whu dwhqêær ãv uhodêøhv gh suhfhgíqfld h d srvvðyhlv
whpsrv dfuhvflgrv gh suhsdudêær gdv vxe0dfwlylgdghv1

� Xpd ýowlpd phglgd/ pdv txh mä lpsolfd xp dxphqwr grv fxvwrv/ vhuä dx0
phqwdu d txdqwlgdgh gh uhfxuvrv qrv shuðrgrv fuðwlfrv/ xwlol}dqgr s1h1 pær
gh reud hp krudv h{wud rx doxjdqgr htxlsdphqwrv dglflrqdlv1 Hvwh dxphq0
wr ghyh vhu wdo txh shuplwd uhvroyhu r frq lwr/ frp r pðqlpr fxvwr srvvðyho1
Ghyhprv whu dwhqêær frqwxgr hp qær xowudsdvvdu r ruêdphqwr glvsrqðyho1

Ghsrlv gh ghwhuplqdu xp hvfdorqdphqwr yläyho/ srgh0vh surfhghu d xp qlyhod0
phqwr grv uhfxuvrv/ uh0duudqmdqgr dv dfwlylgdghv ghqwur gdv vxdv irojdv/ sru irupd
d plqlpl}du dv  xwxdêøhv qdv qhfhvvlgdghv gh uhfxuvrv1 Hvwd phglgd mxvwl�fd0vh
srlv xpd xwlol}dêær grv uhfxuvrv pdlv uhjxodu srgh shuplwlu uhgx}lu fxvwrv1 Sru
h{hpsor/ qr fdvr gh uhfxuvrv kxpdqrv/ vh krxyhu qhfhvvlgdgh uhshwlgd gh ghv0
shglu/ frqwudwdu h irupdu shvvrdv/ rv fxvwrv luær dxphqwdu1 Sdud rv uhfxuvrv
pdwhuldlv/ xpd judqgh  xwxdêær luä dxphqwdu rv fxvwrv gh dupd}hqdphqwr1 Hvwh
dvshfwr ì dqdolvdgr hp ^DvkrnUdmhqgudq;<`/ ^Hdvd;<` h ^VhlehuwHydqv<4`1
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515 Dorfdêær gh uhfxuvrv
Frpr mä irl uhihulgr dqwhulruphqwh/ dv uhvwulêøhv gh suhfhgíqfld hqwuh dv dfwlyl0
gdghv qær vær dv ýqlfdv h{lvwhqwhv qd lpsohphqwdêær gh xp surmhfwr1 H{lvwhp
wdpeìp dv uhvwulêøhv ruêdphqwdlv h dv uhvwulêøhv gh uhfxuvrv/ ãv txdlv luhprv
ghglfdu pdlv dwhqêær/ ghylgr ã vxd lpsruwåqfld frpr edvh whöulfd gr wudedokr
ghvhqyroylgr1

R sureohpd gd dorfdêær gh uhfxuvrv d surmhfwrv ì fodvvl�fdgr flhqwl�fdphqwh
frpr cUhvrxufh Frqvwudlqw Surmhfw Vfkhgxolqj Sureohp*/ h whp vlgr dpsodphqwh
hvwxgdgr frpr luhprv whqwdu prvwudu gh vhjxlgd1 Frqwxgr/ qær irudp hqfrq0
wudgdv uhihuíqfldv txh lqgltxhp vroxêøhv sdud uhghv pxowlprgdlv hvwrfävwlfdv/
remhfwlyr ghvwh wudedokr1

51514 Ghwhfêær gh frq lwrv qd dorfdêær gh uhfxuvrv
Ghsrlv gh ihlwr r hvfdorqdphqwr gr surmhfwr/ whqgr hp frqwd dv uhvwulêøhv gh
suhfhgíqfld hqwuh dv dfwlylgdghv/ frpr ghvfulwr qd vhfêær 51415/ ghyhuær vhu dqd0
olvdgrv rv hihlwrv gdv uhvwulêøhv gh uhfxuvrv qhvvh hvfdorqdphqwr1 Sdud wdo/ h sdud
fdgd shuðrgr gr krul}rqwh gh sodqhdphqwr/ ghyhprv ghwhuplqdu d qhfhvvlgdgh grv
yäulrv uhfxuvrv1 Vh sdud xp ghvwhv shuðrgrv/ d txdqwlgdgh gh uhfxuvrv qhfhvväuld
h{fhghu d glvsrqðyho/ rfruuh xp frq lwr gh uhfxuvrv txh whp txh vhu uhvroylgr1
Qrupdophqwh r wlsr gh uhfxuvrv pdlv hvwxgdgr qhvwh frqwh{wr vær rv uhfxuvrv
uhqryäyhlv1

Vhmd hqwær=
- ' i�c ���c6j 0 r frqmxqwr grv uhfxuvrv uhqryäyhlv hqyroylgrv qr surmhfwr>
@ � 0 d txdqwlgdgh gh uhfxuvr o glvsrqðyho hp fdgd shuðrgr gr krul}rqwh gh

sodqhdphqwr>
� � � 0 dv xqlgdghv gh uhfxuvr o qhfhvväuldv sdud h{hfxwdu d dfwlylgdgh �>

h gdgr xp hvfdorqdphqwr/ srghprv fdofxodu/ sdud fdgd dfwlylgdgh/ d txdqwlgdgh
gh uhfxuvrv qhfhvväuld +qd wdehod 515 hvwä uhsuhvhqwdgd d txdqwlgdgh qhfhvväuld gh
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xp uhfxuvr sdud r surmhfwr h{hpsor> sru xpd txhvwær gh ylvlelolgdgh/ uhshwh0vh
d uhgh gr surmhfwr h{hpsor/ dfuhvflgd gd lqirupdêær dglflrqdo 0 �jxud 51;,1

Wdehod 515= Xwlol}dêær gr uhfxuvr 4 qdv dfwlylgdghv gr surmhfwr h{hpsor
Dfwlylgdgh 4 5 6 7 8 9
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Iljxud 51;= Surmhfwr h{hpsor frp lqirupdêær vreuh qhfhvvlgdgh gh uhfxuvrv

Gh vhjxlgd/ sdud fdgd shuðrgr gr krul}rqwh gh sodqhdphqwr/ vær
lghqwl�fdgdv dv dfwlylgdghv hp surjuhvvr1 Sdud hvwdv dfwlylgdghv/ fdofxod0vh d
surfxud wrwdo/ rewhqgr0vh sdud fdgd uhfxuvr xp juä�fr frp r vhx shu�o gh xwlol0
}dêær +yhu �jxud 51<, � 1 Hvwh wlsr gh juä�fr shuplwh ylvxdol}du lphgldwdphqwh hp
txh shuðrgrv rfruuhp frq lwrv gh uhfxuvrv/ whqgr frqwxgr d ghvydqwdjhp gh qær
shuplwlu lghqwl�fdu txdlv dv dfwlylgdghv txh fdxvdudp hvvhv frq lwrv1 Dowhuqdwl0
ydphqwh ì srvvðyho frqvwuxlu xp juä�fr gh Jdqww rulhqwdgr ã fdsdflgdgh/ txh mä

� � � � � � � 	 
 � � � �  � � � � � �  � � � � � �
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Iljxud 51<= Shu�o gh xwlol}dêær gh uhfxuvrv sdud r surmhfwr h{hpsor

qrv shuplwh ylvxdol}du hvvd lqirupdêær +yhu �jxud 5143,1
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Iljxud 5143= Juä�fr gh Jdqww rulhqwdgr ã fdsdflgdgh sdud r surmhfwr h{hpsor

51515 Hvfdorqdphqwr frp uhvwulêøhv gh uhfxuvrv
D ghwhuplqdêær gr shu�o gh xwlol}dêær gh uhfxuvrv shuplwh0qrv ghwhfwdu hyhqwx0
dlv frq lwrv gh uhfxuvrv/ txh wíp txh vhu uhvroylgrv sdud txh r hvfdorqdphqwr
vhmd yläyho1 D irupd pdlv vlpsohv gh uhvroyhu hvvhv frq lwrv vhuld dorfdu uhfxu0
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vrv dglflrqdlv qrv shuðrgrv fuðwlfrv/ r txh qhp vhpsuh ì srvvðyho sru uhvwulêøhv
ruêdphqwdlv h rxwudv1 Shudqwh hvwd vlwxdêær/ r remhfwlyr vhuä ghvhqyroyhu xp
hvfdorqdphqwr txh uhvshlwh dv uhvwulêøhv gh suhfhgíqfldv h gh uhfxuvrv/ gh wdo
irupd txh r surmhfwr whuplqh r pdlv fhgr srvvðyho1 Hvwh sureohpd/ frqkhflgr
qd olwhudwxud sru cUhvrxufh Frqvwudlqw Surmhfw Vfkhgxolqj Sureohp*/ frpr mä irl
dqwhulruphqwh uhihulgr/ ì gh gliðflo uhvroxêær/ hvshfldophqwh qr fdvr gh vhuhp frq0
vlghudgrv yäulrv wlsrv gh uhfxuvrv/ shor txh whp uhsuhvhqwdgr xp ghvd�r sdud
pxlwrv lqyhvwljdgruhv1 Qd olwhudwxud srghprv hqfrqwudu lqýphurv surfhglphq0
wrv sdud uhvroxêær ghvwh sureohpd/ vhjxlqgr derugdjhqv glvwlqwdv1 Ydprv whqwdu
dsuhvhqwdu dojxqv ghohv qdv vhfêøhv vhjxlqwhv1

516 UFSVS sru rswlpl}dêær pdwhpäwlfd
Xpd gdv sulphludv irupxodêøhv pdwhpäwlfdv ghvhqyroylgdv h{solflwdphqwh sdud
uhvroyhu r UFSVS/ irl dsuhvhqwdgd sru Sulwvnhu/ Zdwwhuv hZroih +^Sulwvnhuhw1do9<`,1
Qhvwh prghor dv vroxêøhv vær uhsuhvhqwdgdv sru yduläyhlv elqäuldv +% � � , gh�qlgdv
gd vhjxlqwh irupd=

%� � '
;

?

=

�c vh d dfwlylgdgh � whuplqd qr �p gr shuðrgr |
fc fdvr frqwuäulr

<

@

>

� 5 a
| 5 d.8� c u8 � oc

+518,
rqgh a uhsuhvhqwd r frqmxqwr gdv dfwlylgdghv +cMrev*,1

Sdud xp gdgr yhfwru vroxêær/ r shuðrgr 78� 0 cVfkhgxohg wr Ilqlvk*/ qr txdo
d dfwlylgdgh ì hvfdorqdgd sdud whuplqdu/ fdofxod0vh gd vhjxlqwh irupd=

78 � '
� � �
[

� � 	 
 �
|�%� � � +519,

Frqvlghudqgr dv yduläyhlv dflpd lqwurgx}lgdv/ r prghor srgh vhu uhsuhvhqwdgr
gd vhjxlqwh irupd +ixqêær remhfwlyr . uhvwulêøhv,=
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Plqlpl}du �A E%� '
� � �
[

� � � � �
|�% � � +51:,

Vxmhlwr d
� � �
[

� � � � �
% � � ' � sdud � 5 a +51;,

� � �
[

� � � � �
E|� _ � ��%� � �

� � 	
[
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 +51<,
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! " # $ % & ' ( ) * + ,
%+ - � @ . sdud o 5 - h | 5 d�c ���c A o +5143,

%/ 0 5 ifc �j sdud � 5 a h | 5 d.8/ c ���c u8/ oc +5144,
�/ uhsuhvhqwd rv suhfhghqwhv lphgldwrv gh �/ - r frqmxqwr grv uhfxuvrv uhqryäyhlv/
A r �p gr krul}rqwh gh sodqhdphqwr h .E|� dv dfwlylgdghv txh srghp vhu sur0
fhvvdgdv qr shuðrgr | +yhu iöupxod +5145,,1 A ghyh uhsuhvhqwdu xp olplwh pä{lpr
sdud d gxudêær gr surmhfwr h srgh vhu fdofxodgr vrpdqgr dv gxudêøhv gh wrgdv
dv dfwlylgdghv hqyroylgdv/ frpr vh irvvhp h{hfxwdgdv vhtxhqfldophqwh1

.E|� ' i� m � 5 a h .71 n � � | � u81 j� +5145,
R prghor srgh vhu lqwhusuhwdgr gd vhjxlqwh irupd= d ixqêær remhfwlyr +51:,

plqlpl}d r whpsr gh frqfoxvær gd ýowlpd dfwlylgdgh1 Dv uhvwulêøhv +51;, h +5144,
jdudqwhp txh vö xp �qdo ì dwulexðgr d fdgd dfwlylgdgh1 Dv uhvwulêøhv gh suhfh0
gíqfldv vær uhsuhvhqwdgdv sru +51<,/ txh jdudqwh txh qhqkxpd dfwlylgdgh srvvd
frphêdu dqwhv grv vhxv suhfhghqwhv whuhp whuplqdgr1 Ilqdophqwh +5143, uhsuh0
vhqwd dv uhvwulêøhv gh uhfxuvrv/ rqgh vh ghwhuplqd d qhfhvvlgdgh wrwdo gh uhfxuvrv
hp fdgd shuðrgr | h vh frpsdud frp d glvsrqlelolgdgh wrwdo1
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H{lvwh xp judqgh frqmxqwr ghvwh wlsr gh irupxodêøhv/ txh vh edvhldp qr

phvpr sulqfðslr gh plqlpl}du d gdwd gh frqfoxvær gr surmhfwr/ whqgr frpr uhv0
wulêøhv dv suhfhgíqfldv h rv uhfxuvrv/ wdpeìp edvhdgdv hp yduläyhlv elqäuldv frp
vljql�fdgrv lgíqwlfrv +^Doyduh}Wdpdulw<6`/ ^PfNqhzhw1do<4`/ ^Plqjr}}lhw1do<;`/
^QhxpdqqPruorfn<6`/ ^Vfkroo<<`,1 Dojxpdv qær irudp ghvhqyroylgdv sdud uhvro0
yhu gluhfwdphqwh r UFSVS/ pdv srghp vhu dgdswdgdv sdud wdo ^Nohlq33`1

H{lvwhp wdpeìp h{whqvøhv ghvwhv prghorv txh shuplwhp/ sru h{hpsor/ lq0
whuuxsêær qd h{hfxêær gdv dfwlylgdghv � 0 cSuhhpswlrq*1 Qhvwh fdvr r txh ì ihlwr
ì glylglu fdgd dfwlylgdgh frp gxudêær _ � hp _ � vxe0dfwlylgdghv/ frp gxudêær
xqlwäuld/ h lqwurgx}lu uhodêøhv gh suhfhgíqfld hqwuh dv vxe0dfwlylgdghv frqvhfxwl0
ydv1 Hvwh sureohpd irl wudwdgr sru ^Eldqfrhw1do<<`/ ^GhphxohphhvwhuKhuurhohq<9`
h ^Ndsodp;;`1

Xpd rxwud h{whqvær ì r UFSVS pxowlprgdo1 Hvwh sureohpd frqvlvwh qd
srvvlelolgdgh gh yduldu d gxudêær gdv dfwlylgdghv/ shod dsolfdêær gh glihuhqwhv
qðyhlv gh uhfxuvrv1 Dvvlp ì lqwurgx}lgd pdlv xpd yduläyho= r prgr gh h{h0
fxêær gh fdgd dfwlylgdgh1 Hvwh sureohpd irl wudwdgr sru ^KduwpdqqVsuhfkhu<9`/
^Sdwwhuvrqhw1do;<`/ ^Shvfk<<`/ ^Vshudq}dYhufhoolv<6`/ ^Vsuhfkhu<7`/
^VsuhfkhuGuh{o<;`/ ^Vsuhfkhuhw1do<:` h ^Wdoerw;5` h ì wdpeìp irfdgr qhvwh wud0
edokr1

Xp sureohpd uhodflrqdgr frp r UFSVS ì r WFSVS 0 cWlph Frqvwudlqhg
Surmhfw Vfkhgxolqj Sureohp*1 Hvwh sureohpd frqvlvwh qd whqwdwlyd gh plqlpl}du
r fxvwr grv uhfxuvrv/ sru irupd d frpsohwdu r surmhfwr qxpd gdwd hvshfl�fd0
gd/ xwlol}dqgr vh qhfhvväulr uhfxuvrv dglflrqdlv1 Vroxêøhv sdud hvwh sureohpd ir0
udp dsuhvhqwdgdv sru ^GhfnurKhehuw;<`/ ^Nrolvfk<8`/ ^Qhxpdqq]lpphupdqq<:`/
^Qhxpdqq]lpphupdqq<;` h ^Qhxpdqq]lpphupdqq<<`1
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517 UFSVS 0 Pìwrgrv gh ghwhuplqdêær gh olpl0

whv lqihulruhv
D ghwhuplqdêær gh olplwhv lqihulruhv sdud d frqfoxvær gr surmhfwr whp vlgr hvwx0
gdgd sru yäulrv dxwruhv/ srlv shuplwh frpsdudu vroxêøhv khxuðvwlfdv rx phvpr lq0
whjudu surfhglphqwrv h{dfwrv/ sdud uhgx}lu r hviruêr gh fäofxor qhfhvväulr1 Qhvwd
vhfêær ydprv whqwdu ghvfuhyhu dojxqv ghvwhv pìwrgrv h ghl{du wdpeìp uhihuíqfldv
sdud frqvxowdv pdlv dsurixqgdgdv1

51714 cFulwlfdo Sdwk Erxqg* +FSE,
Hvwh olplwh lqihulru ì r pdlv vlpsohv h r pdlv xwlol}dgr/ h ì fdofxodgr rplwlqgr dv
uhvwulêøhv gh uhfxuvrv1 D gxudêær pðqlpd gr surmhfwr qhvwh sureohpd uhod{dgr
ì rewlgd fdofxodqgr r frpsulphqwr gr fdplqkr fuðwlfr1 Qr fdvr gr surmhfwr
h{hpsor +yhu �jxud 51;,/ ��� ' .1

51715 cFdsdflw| Erxqg* +FE,
Qr fäofxor ghvwh olplwh lqihulru ì frqvlghudgr dshqdv xp ýqlfr uhfxuvr h ljqrudgrv
rv uhvwdqwhv1

�� ' 4@ 
+)ES �

� � � �� � �_ � �
@ �

*

m o ' �c ���c6
,

� +5146,
FE ì fdofxodgr vrpdqgr d qhfhvvlgdgh wrwdo sru uhfxuvr h glylglqgr hvvh ydoru

shod vxd glvsrqlelolgdgh sru shuðrgr1 R ydoru rewlgr duuhgrqgd0vh sdud flpd dr
lqwhlur pdlv suö{lpr1 Sdud r surmhfwr h{hpsor/ �� ' g2�*�h ' H1

51716 cFulwlfdo Vhtxhqfh Erxqg* +FVE,
Hvwh olplwh lqihulru srgh vhu frqvlghudgr xpd mxqêær grv grlv dqwhulruhv
^Vwlqvrqhw1do:;`1 Hp sulphlur oxjdu frorfdp0vh dv dfwlylgdghv gr fdplqkr

fuðwlfr +FS 0 cFulwlfdo Sdwk*, vhtxhqfldophqwh +yhu �jxud 5144,1
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Iljxud 5144= Hvfdorqdphqwr vhtxhqfldo gdv dfwlylgdghv gr fdplqkr fuðwlfr sdud
r surmhfwr h{hpsor

R surfhvvdphqwr gdv rxwudv dfwlylgdghv � 5 a � �� hp sdudohor frp dv
dfwlylgdghv gr fdplqkr fuðwlfr uhtxhuh txh qd mdqhod whpsrudo d.7� c u8� o h{lvwd
xp lqwhuydor frp wdpdqkr pðqlpr _� gxudqwh r txdo d fdsdflgdgh uhvlgxdo qær
vhmd lqihulru d �� � / sdud fdgd wlsr gh uhfxuvr1 Vhmd e � � �� r wdpdqkr pä{lpr ghvvh
lqwhuydor1 Vh e � � �� 	 _ � / d dfwlylgdgh � qær srgh vhu surfhvvdgd frpsohwdphqwh/
h r surmhfwr qær srgh whuplqdu hp phqrv gh ��� n _ � � e � � �� shuðrgrv1 Dvvlp
FVE ì gh�qlgr frpr vh vhjxh=

�7� ' ��� n4@ �fc4@ �_	 � e 
 � �	 m � 5 a � ���� � +5147,

Sdud r qrvvr h{hpsor=

sdud � ' 2( _  ' �( d.7 c u8 o ' dfc eo $ e � � �� ' f>

sdud � ' e( _ � ' 2( d.7� c u8� o ' d�c .o $ e � � �� ' �>

hqwær �7� ' . n4@ ifc4@ i�� fc 2� �jj ' �f1

Hvwh olplwh lqihulru frqvlghud dv dfwlylgdghv gr fdplqkr fuðwlfr h pdlv xpd +d
txh qhfhvvlwd gh pdlv whpsr h{wud sdud vhu h{hfxwdgd,/ ljqrudqgr dv uhvwdqwhv1
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H{lvwhp ghsrlv h{whqvøhv d hvwhv olplwhv lqihulruhv txh frqvlghudp yäuldv dfwl0

ylgdghv vlpxowdqhdphqwh/ sdud doìp gdv dfwlylgdghv gr fdplqkr fuðwlfr
+^Euxfnhuhw1do<9`/ ^Ghphxohphhvwhu<5`,1

51717 Rxwurv olplwhv lqihulruhv
Rxwur wlsr gh olplwhv lqihulruhv vær rv cElq Sdfnlqj Erxqgv*/ txh vær fdofxodgrv
ljqrudqgr wrgdv dv uhvwulêøhv gh suhfhgíqfldv h wrgdv dv uhvwulêøhv gh uhfxuvrv
h{fhswr xpd +^Ehujhuhw1do<5`/ ^Odeeìhw1do<4`/ ^PduwhoorWrwk<3`/ ^Vfkroohw1do<:`,1
R vhx ixqflrqdphqwr edvhld0vh qd rughqdêær gdv dfwlylgdghv sru qhfhvvlgdgh
ghfuhvfhqwh gh uhfxuvrv1 Gh vhjxlgd/ vær hvfdorqdgdv dv dfwlylgdghv frp pdlruhv
qhfhvvlgdghv vhtxhqfldophqwh/ h dv ýowlpdv gd olvwd vær hvfdorqdgdv sdudohodphqwh
frp dv dqwhulruhv1 D gxudêær wrwdo gr surmhfwr dvvlp rewlgr gduä r ydoru gr olplwh1

Rv cQrgh Sdfnlqj Erxqgv* edvhldp0vh qd surfxud gh xp vxe0frqmxqwr gh
dfwlylgdghv txh vhmdp lqfrpsdwðyhlv hqwuh vl/ rx vhmd/ txh qær srvvdp vhu surfhv0
vdgdv hp sdudohor/ sru uhvwulêøhv gh suhfhgíqfldv rx uhfxuvrv1 Gh vhjxlgd/ hvwdv
dfwlylgdghv vær hvfdorqdgdv vhtxhqfldophqwh/ gh�qlqgr xp olplwh lqihulru ljxdo ã
vrpd gdv vxdv gxudêøhv ^GhbUh|fnKhuurhohq<;`/ ^GhphxohphhvwhuKhuurhohq<:`/
^Plqjr}}lhw1do<;`1

Dlqgd xp rxwur wlsr gh olplwhv lqihulruhv vær rv cSuhfhghqfh Erxqgv*/ txh
frqvlvwhp hp lghqwl�fdu sduhv gh dfwlylgdghv lqfrpsdwðyhlv1 Gh vhjxlgd/ vær
lqwurgx}lgrv dufrv whpsruäulrv hqwuh hvvdv dfwlylgdghv/ vhqgr ghsrlv dqdolvdgdv
dv uhghv dvvlp rewlgdv/ fdofxodqgr0vh d gxudêær ghvwh surmhfwr whvwh1 R olplwh
lqihulru ì rewlgr fdofxodqgr/ hp sulphlur oxjdu/ r pðqlpr sdud fdgd sdu h ghsrlv
r pä{lpr ghvwhv ydoruhv ^Nohlq33`1

H{lvwhp dlqgd pdlv dojxpdv derugdjhqv sdud fdofxodu olplwhv lqihulruhv/ txh
qær luær vhu ghvfulwdv ghylgr ã vxd frpsoh{lgdgh/ pdv txh ydprv uhihulu1
cOS0Uhod{dwlrq zlwk Fxwwlqj Sodqhv* dsuhvhqwdgd sru Fkulvwr�ghv/ Doyduh}0Ydogìv
h Wdpdulw +^Fkulvwr�ghv hw do;:`,/ cOdjudqjhdq Uhod{dwlrq* sru Ilvkhu h
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Jhr�ulrq +^Ilvkhu:6`/ ^Ilvkhu;4`/ ^Jhr�ulrq:7`, h dlqgd cVhw Fryhulqj Edvhg
Dssurdfk* ghvfulwd sru Plqjr}}l/ Pdqlh}}r/ Ulffldughooh h Eldqfr
+^Plqjr}}lhw1do<;`,1 Sdud whuplqdu/ Nohlq h Vfkrro +^NohlqVfkroo<<`, lqwurgx}l0
udp xpd phwd0hvwudwìjld sdud r fäofxor ghvwhv olplwhv/ frqkhflgd sru cGhvwuxfwlyh
Lpsuryhphqw*1

518 UFSVS 0 Surfhglphqwrv khxuðvwlfrv
Gdgd d frpsoh{lgdgh gr UFSVS/ d xwlol}dêær gh rswlpl}dêær pdwhpäwlfd sd0
ud rewhu vroxêøhv öswlpdv/ ì sru yh}hv srxfr h�flhqwh hp whuprv gh whpsr gh
frpsxwdêær1 Qd suäwlfd/ d xwlol}dêær gh khxuðvwlfdv srgh uhvroyhu hvwd vlwxdêær/
shuplwlqgr rewhu hvfdorqdphqwrv uhdol}äyhlv qxp fxuwr hvsdêr gh whpsr1

H{lvwhp gxdv fodvvhv gh khxuðvwlfdv txh srghp vhu dsolfdgdv dr UFSVS 0 rv
pìwrgrv frqvwuxwlyrv h rv pìwrgrv gh phokrudphqwr1 Rv pìwrgrv frqvwuxwlyrv/
sduwhp gh xp hvwdgr lqlfldo/ h dwudyìv gh xp frqmxqwr gh rshudêøhv/ hqfrqwudp
xp hvfdorqdphqwr yläyho1 Frpr r vhx ixqflrqdphqwr vh edvhld qd rughqdêær
gdv dfwlylgdghv vhjxqgr xpd ghwhuplqdgd uhjud/ wdpeìp vær frqkhflgdv fr0
pr khxuðvwlfdv edvhdgdv hp uhjudv gh sulrulgdgh1 Rv pìwrgrv gh phokrudphqwr
+cLpsuryhphqw Phwkrgv*,/ vær xwlol}dgrv sdud dshuihlêrdu xpd vroxêær lqlfldo/
txh whqkd vlgr rewlgd sru xp pìwrgr frqvwuxwlyr1 Xvdp sdud wdo xp frqmxqwr
gh rshudêøhv/ txh yær wudqvirupdqgr dv vroxêøhv lqwhupìgldv/ dwì vh dofdqêdu d
vroxêær suhwhqglgd1

51814 Pìwrgrv frqvwuxwlyrv
Rv pìwrgrv frqvwuxwlyrv wíp grlv frpsrqhqwhv sulqflsdlv/ r hvtxhpd gh hvfdor0
qdphqwr h dv uhjudv gh sulrulgdgh1 R hvtxhpd gh hvfdorqdphqwr ghvfuhyh frpr
frqvwuxlu xp hvfdorqdphqwr yläyho/ dvvrfldqgr vxfhvvlydphqwh whpsrv gh lqðflr
ãv dfwlylgdghv1 Hqtxdqwr lvwr ì ihlwr/ dv uhjudv gh sulrulgdgh vær dsolfdgdv sdud
vhohfflrqdu txdo d dfwlylgdgh d vhu hvfdorqdgd d vhjxlu1
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H{lvwhp gh}hqdv gh uhjudv gh sulrulgdgh ghvfulwdv qd olwhudwxud/ gdv txdlv

ghvwdfdprv dojxpdv/ qd wdehod 5161

Wdehod 516= Uhjudv gh sulrulgdgh
Uhjud Vljql�fdgr
VSW cVkruwhvw Surfhvvlqj Wlph*
HVW cHduolhvw Vwduwlqj Wlph*
HIW cHduolhvw Ilqlvklqj Wlph*
OVW cOdwhvw Vwduwlqj Wlph*
OIW cOdwhvw Ilqlvklqj Wlph*
PVO cPlqlpxp VOdfn wlph*
JUG cJuhdwhvw Uhvrxufh Ghpdqg*
ZUXS cZhljkwhg Uhvrxufh Xwlol}dwlrq dqg Suhfhghqfh*
DFWLP cDfwlylw| Frqwuro WLPh*

D uhjud VSW/ htxlydoh d hvfrokhu d dfwlylgdgh frp phqru gxudêær1 Xp rxwur
frqmxqwr gh uhjudv +HVW/ HIW/ OVW/ OIW, xwlol}dp rv whpsrv pdlv fhgr2pdlv
wdugh gh lqðflr2�p gdv dfwlylgdghv1 Hvwdv uhjudv vær edvhdgdv hp lqirupdêøhv
gd uhgh h gr FSP1 H{lvwhp wdpeìp uhjudv fhqwudgdv qrv uhfxuvrv/ frpr sru
h{hpsor/ vhohfflrqdu d dfwlylgdgh frp pdlru qhfhvvlgdgh gh uhfxuvrv +JUG,/ h
uhjudv txh id}hp xpd frqmxjdêær gd lqirupdêær vreuh rv uhfxuvrv h vreuh dv
suhfhgíqfldv +ZUXS,1 Ilqdophqwh/ DFWLP ghwhuplqd r fdplqkr pdlv orqjr gh
xpd dfwlylgdgh � dwì dr qö �qdo1 Sdud xpd frqvxowd pdlv dsurixqgdgd ghvwh h gh
rxwurv wlsrv gh uhjudv/ yhu ^Ehgzruwk:6`/ ^Eudqghw1do97` h ^Xoxvr|Ù}gdpdu;<`1

Gh vhjxlgd dsuhvhqwdp0vh dojxqv surfhglphqwrv txh wudgx}hp hvtxhpdv gh
hvfdorqdphqwr sdud r UFSVS1
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Surfhglphqwr gh Odqj

Hvwh surfhglphqwr ^Odqj::` xwlol}d ydoruhv uhwludgrv gd dsolfdêær gr pìwrgr
FSP1 Dvvlp/ r hvfdorqdphqwr gdv dfwlylgdghv ì ihlwr gd vhjxlqwh irupd=

41 Rughqdu dv dfwlylgdghv shor vhx OVW1

51 Txdqgr r OVW iru r phvpr sdud pdlv gr txh xpd dfwlylgdgh/ vhohfflrqdu
d dfwlylgdgh frp=

d1 phqru irojd/

e1 pdlru gxudêær/

f1 pdlru qhfhvvlgdgh gh uhfxuvrv/

whqgr hp dwhqêær d qær ylrodêær gdv uhvwulêøhv gh uhfxuvrv1

H{hpsor1 Qr fdvr gr surmhfwr h{hpsor/ ì vx�flhqwh d dsolfdêær gd sulphlud
uhjud gh sulrulgdgh/ srlv qær kä hpsdwhv1 Dvvlp/ d uhjud OVW gä0qrv d vhjxlqwh
rughqdêær=

Dfwlylgdgh OVW
6 3
5 4
8 7
7 8

R hvfdorqdphqwr uhvxowdqwh hvwä uhsuhvhqwdgr qd �jxud 51451 Hvwh surfhgl0
phqwr shuplwh rewhu xp hvfdorqdphqwr yläyho/ lvwr ì/ txh uhvshlwd dv uhvwulêøhv
gh suhfhgíqfld h gh uhfxuvrv/ frp xp whpsr gh frqfoxvær gr surmhfwr ljxdo d <
shuðrgrv1
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Iljxud 5145= Vroxêær rewlgd xvdqgr r Surfhglphqwr gh Odqj

cVhuldo Vfkhgxolqj Vfkhph* 0 VVV

Hvwh hvtxhpd gh hvfdorqdphqwr irl sursrvwr sru Nhooh| +^Nhooh|96`,/ h frqvwuöl
xp hvfdorqdphqwr yläyho hp h{dfwdphqwh ? lwhudêøhv/ vhqgr ? r qýphur gh dfwl0
ylgdghv1 Hp fdgd lwhudêær/ dglflrqd0vh xpd dfwlylgdgh dr hvfdorqdphqwr dfwxdo
sdufldo +SV0 cSduwldo Vfkhgxoh*,/ gd vhjxlqwh irupd= ghsrlv gh ghwhuplqdu r frq0
mxqwr gdv dfwlylgdghv glvsrqðyhlv +D+SV, 0 cDydlodeoh mrev ri Sduwldo Vfkhgxoh*,/ rx
vhmd/ dv dfwlylgdghv fxmrv suhfhghqwhv id}hp sduwh gr SV/ vhohfflrqd0vh xpd ghvvdv
dfwlylgdghv sru xpd uhjud gh sulrulgdgh1 Hvwd dfwlylgdgh ghyh frphêdu qr lqv0
wdqwh pdlv fhgr | � .7�E�7�/ gh wdo irupd txh qær ylroh dv uhvwulêøhv gh uhfxuvrv
gxudqwh d vxd gxudêær1 Sdud r hvfdorqdphqwr sdufldo rewlgr E�7 � �/ fdofxodp0vh dv
glvsrqlelolgdghv gh uhfxuvr uhvlgxdlv/ ehp frpr rv qryrv .7�E�7 � � h .8�E�7 � �
gh wrgdv dv dfwlylgdghv sru hvfdorqdu1 Hvwh surfhglphqwr frqwlqxd dwì wrgdv dv
dfwlylgdghv hvwduhp hvfdorqdgdv1

H{hpsor1 D �jxud 5146 prvwud d vroxêær rewlgd sdud r surmhfwr h{hpsor xvdq0
gr VVV/ frp d xwlol}dêær gd uhjud VSW/ txh ghqwur gdv dfwlylgdghv glvsrqðyhlv/
vhohfflrqd dtxhod frp phqru gxudêær1 Ghsrlv gh hvfdorqdu d dfwlylgdgh �fwðfld
�/ dv dfwlylgdghv glvsrqðyhlv vær d 2 h d � +�E�7� ' i2c �j,1 Xwlol}dqgr d uhjud
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Iljxud 5146= Vroxêær rewlgd xvdqgr VVV frp d uhjud VSW sdud r surmhfwr h{hpsor

VSW/ ì vhohfflrqdgd d dfwlylgdgh 2 h �E�7� ' i�c ej1 Gh vhjxlgd/ ì vhohfflrqdgd
d dfwlylgdgh e/ �fdqgr �E�7� ' i�j1 .7 � ' f/ pdv frpr d dfwlylgdgh 2 hvwä d
frqvxplu wrgrv rv uhfxuvrv glvsrqðyhlv/ � vö srgh frphêdu hp | ' � +77 � ' �,1
Ilqdophqwh �E�7� ' iDj vö srgh vhu hvfdorqdgd sdud lqlfldu hp | ' ./ srlv whp
txh hvshudu shod frqfoxvær gd 2 h gd �1 Dvvlp rewhp0vh xp hvfdorqdphqwr yläyho/
frp xp whpsr gh frqfoxvær gr surmhfwr ljxdo d 43 shuðrgrv1

cSdudooho Vfkhgxolqj Vfkhph* 0 SVV
R SVV jhud xp hvfdorqdphqwr yläyho hp ? lwhudêøhv qr pä{lpr ^EurrnvZklwh98`1
Hp fdgd lwhudêær/ dfwxdol}d0vh r cSduwldo Vfkhgxoh* h r srqwr gh ghflvær |1 R
srqwr gh ghflvær hvfrokh0vh gh wdo irupd txh wrgdv dv dfwlylgdghv mä hvfdorqdgdv
frphfhp dqwhv gh | +77�E�7� 	 |,/ rqgh VV vljql�fd cVfkhgxolqj Vwduw*1 Qr
lqðflr gh fdgd lwhudêær/ ghwhuplqd0vh r frqmxqwr gdv dfwlylgdghv hohjðyhlv.E�7c |�1
Gh vhjxlgd/ h vhjxlqgr xpd ghwhuplqdgd uhjud gh sulrulgdgh/ vhohfflrqd0vh h
uhpryh0vh gh .E�7c |� xpd dfwlylgdgh �1 Vh iru srvvðyho frphêdu � qr lqvwdqwh
|/ vhp ylrodu uhvwulêøhv gh uhfxuvrv qrv lqvwdqwhv vhjxlqwhv/ 77� ' |1 Vh qær/
ljqrud0vh �1 Qr �qdo gh fdgd lwhudêær/ fdofxod0vh r suö{lpr srqwr gh ghflvær | � /
frpr vhqgr r pðqlpr whpsr gh frqfoxvær gdv dfwlylgdghv gr SV1

Xpd yh} txh r qrvvr h{hpsor ì pxlwr vlpsohv/ d dsolfdêær gr SVV uhvxowd qd
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phvpd vroxêær rewlgd xvdqgr VVV1

H{lvwhp rxwurv hvtxhpdv gh hvfdorqdphqwr txh vh edvhldp qd xwlol}dêær gh
glihuhqwhv gluhfêøhv gh sodqhdphqwr h txh vhjxqgr ^Nohlq<;` srghp dxphqwdu d
h�flíqfld ghvwdv khxuðvwlfdv1 Vær h{hpsorv r cEdfnzdug Sodqqlqj* sursrvwr sru
Ol h Zloolv +^OlZloolv<5`, h cElgluhfwlrqdo Sodqqlqj* dsolfdgr sru Ghoo*Dplfr h
Wuxeldq +^Ghoo*DplfrWuxeldq<6`,1

51815 Pìwrgrv gh phokrudphqwr
Hvwhv pìwrgrv dvvhqwdp qd vxfhvvlyd wudqvirupdêær gh xpd vroxêær qrxwud/ qd
whqwdwlyd gh rewhu phokruhv uhvxowdgrv1 Vh r sureohpd iru gh plqlpl}dêær/ txh
ì r fdvr gr UFSVS/ h{lvwhp surfhglphqwrv txh vö dfhlwdp qrydv vroxêøhv vh
phokruduhp d dqwhulru +cVwhhshvw Ghvfhqw Surfhgxuhv*,1 Hvwd uhvwulêær ohyd d
txh pxlwr iuhtxhqwhphqwh vh ghwhuplqhp öswlprv orfdlv/ vhqgr lpsrvvðyho vdlu
ghohv1 Sdud xowudsdvvdu hvwh sureohpd/ ghyh vhu srvvðyho dfhlwdu vroxêøhv txh
slruhp r ydoru gd ixqêær remhfwlyr/ fruuhqgr dlqgd dvvlp r ulvfr gh uhylvlwdu
vroxêøhv öswlpdv orfdlv1 Hvwhv sureohpdv ohydudp dr ghvhqyroylphqwr gh pìwr0
grv khxuðvwlfrv prghuqrv frpr r cVlpxodwhg Dqqhdolqj* h r cWdex Vhdufk*/ txh
vær qrupdophqwh ghvljqdgrv sru phwd0khxuðvwlfdv1 H{lvwh dlqgd rxwur wlsr gh
phwd0khxuðvwlfdv/ rv dojrulwprv hyroxwlyrv/ txh glihuhp grv pìwrgrv gh phokr0
udphqwr wudglflrqdlv/ srlv hp yh} gh frqvlghudu vö xpd vroxêær gh fdgd yh}/
frpelqdp xp frqmxqwr gh vroxêøhv sdud rewhu qrydv vroxêøhv1 Ì r fdvr grv
dojrulwprv jhqìwlfrv h gdv uhghv qhxurqdlv1 Ydprv/ gh vhjxlgd/ ghvfuhyhu vxflq0
wdphqwh dojxqv ghohv1

cWdex Vhdufk*

Hvwd phwd0khxuðvwlfd irl lqlfldophqwh sursrvwd sru Joryhu +^Joryhu;<`/ ^Joryhu<3`,1
Frqvlvwh edvlfdphqwh hp wudqvirupdu vxfhvvlydphqwh d vroxêær dfwxdo % qxpd
rxwud % � / dwì rewhu xp ydoru sdud d ixqêær remhfwlyr suö{lpr gr öswlpr1 Qr
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fdvr gr UFSVS/ dv vroxêøhv srghp vhu uhsuhvhqwdgdv sru hvfdorqdphqwrv ylä0
yhlv1 H{lvwh r frqfhlwr gh yl}lqkdqêd gh %/ txh ì r frqmxqwr gh wrgdv dv vroxêøhv
yläyhlv txh vh srghp rewhu frp xpd ýqlfd prylphqwdêær +cpryh*,1 D derugd0
jhp qrupdophqwh vhjxlgd shor cWdex Vhdufk* frqvlvwh hp xwlol}du r surfhglphqwr
cVwhhshvw Ghvfhqw*/ pdv frp prylphqwrv gh ghwhulrudêær lqwhufdoduhv/ d txh vh gä
r qrph gh cVwhhshvw Ghvfhqw2Ploghvw Dvfhqw Surfhgxuh*1 Xpd rxwud fdudfwhuðvwl0
fd gr cWdex Vhdufk* ì surlelu fhuwrv prylphqwrv txh ohyhp d flforv/ fodvvl�fdqgr
hvvdv vroxêøhv frpr wdex1 Vhpsuh txh ì hqfrqwudgd xpd vroxêær phokru/ hod ì
dupd}hqdgd1 R surfhvvr whuplqd txdqgr vh yhul�fdu xp ghwhuplqdgr fulwìulr gh
sdudjhp1

cVlpxodwhg Dqqhdolqj*

Hvwd phwd0khxuðvwlfd vlpxod xp surfhvvr iðvlfr txh frqvlvwh hp duuhihfhu xp vöolgr
ghuuhwlgr dwì dwlqjlu xp hvwdgr gh edl{d hqhujld ^DduwvNruvw;<`/ ^Grzvodqg<6`/
^Nlunsdwulfnhw1do;6`1 Hp fdgd lwhudêær vhohfflrqd0vh dohdwruldphqwh xp pryl0
phqwr srvvðyho1 Vh hvvh prylphqwr uhvxowdu qxpd vroxêær frp phokru ydoru sdud
d ixqêær remhfwlyr/ hoh ì h{hfxwdgr lphgldwdphqwh1 Fdvr frqwuäulr/ ì h{hfxwdgr
frp xpd fhuwd suredelolgdgh/ txh ghshqgh gd ghwhulrudêær B gr ydoru gd ixqêær
remhfwlyr ehp frpr gr sduåphwur X/ d whpshudwxud1 Hvwd suredelolgdgh ì fdo0
fxodgd xvdqgr xpd ixqêær gr wlsr e � � � � 1 Ã phglgd txh r surfhvvr gh surfxud
dydqêd/ d whpshudwxud ydl vhqgr uhgx}lgd/ gh wdo irupd txh d suredelolgdgh gh
h{hfxwdu xp prylphqwr gh ghwhulrudêær yä glplqxlqgr1 D surfxud frqwlqxd dwì r
fulwìulr gh sdudjhp vhu yhul�fdgr/ frpr sru h{hpsor d whpshudwxud hvwdu dedl{r
gh xp ghwhuplqdgr qðyho1

Hvwd wìfqlfd irl dsolfdgd dr fdvr gr UFSVS sru ^Erfwru<9`/
^ErxohlphqOhfrft<;`/ ^FkrNlp<:` h ^OhhNlp<9`1
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cJhqhwlf Dojrulwkpv*
Hvwd phwd0khxuðvwlfd irl lqvsludgd qr surfhvvr gh hyroxêær elroöjlfr1 Hod pdqlsx0
od xp frqmxqwr +srsxodêær, gh vroxêøhv +lqglyðgxrv, hp fdgd lwhudêær
^Grzvodqg<9`/ ^Jrogehuj;<`/ ^Kroodqg:8`/ ^NrohqShvfk<7`/ ^Plfkdohzlf}<7`/
^Uhhyhv<:`1 Dqwhv gh vh lqlfldu r dojrulwpr jhqìwlfr/ wíp txh vh ghwhuplqdu
xp frqmxqwr gh vroxêøhv yläyhlv/ sdud irupdu d srsxodêær lqlfldo/ r txh srgh
vhu ihlwr xvdqgr pìwrgrv frqvwuxwlyrv1 R ixqflrqdphqwr gr dojrulwpr frqvlvwh
hp jhudu xpd qryd srsxodêær hp fdgd lwhudêær/ frp r phvpr wdpdqkr gd dq0
whulru/ xvdqgr dv vhjxlqwhv rshudêøhv= cfurvvryhu* txh/ dwudyìv gh gxdv vroxêøhv
dohdwruldphqwh hvfroklgdv jhud ghvfhqghqwhv sru �dfdvdodphqwr� h cpxwdwlrq* txh
prgl�fd dohdwruldphqwh lqglyðgxrv sdud rewhu pxwdêøhv1 Gh vhjxlgd/ ì dqdolvd0
gr r ydoru gd ixqêær remhfwlyr sdud vhohfflrqdu rv hohphqwrv txh yær irupdu d
suö{lpd srsxodêær1 Hvwh surfhvvr frqwlqxd dwì txh vh yhul�txh xp ghwhuplqdgr
fulwìulr gh sdudjhp1

Rv dojrulwprv jhqìwlfrv irudp xwlol}dgrv sdud UFSVS sru ^Kduwpdqq<;`/
^OhhNlp<9` h ^OhrqEdodnulvkqdq<8`1

519 UFSVS 0 Surfhglphqwrv h{dfwrv
Hvwhv surfhglphqwrv shuplwhp ghwhuplqdu vroxêøhv öswlpdv1 Frqwxgr/ h srutxh
vær pdlv h{ljhqwhv frpsxwdflrqdophqwh/ srghp qær vhu dsolfäyhlv d sureohpdv
gh judqgh glphqvær/ rx d sureohpdv frp qhfhvvlgdgh gh vroxêøhv hp whpsr uhdo1
Ghvhpshqkdp frqwxgr xp sdsho ixqgdphqwdo qd dydoldêær gr ghvhpshqkr gh
surfhglphqwrv khxuðvwlfrv/ shuplwlqgr frpsdudu dv vxdv vroxêøhv frp r ydoru
öswlpr1 Srghp hohv suösulrv ixqflrqdu wdpeìp frpr surfhglphqwrv khxuðvwlfrv/
vh d shvtxlvd gr öswlpr iru vxvshqvd ghsrlv gh ghfruulgr xp fhuwr lqwhuydor gh
whpsr1

H{lvwhp wuív wlsrv gh surfhglphqwrv h{dfwrv/ dsolfdgrv d hvwh fdvr= ceudqfk
dqg erxqg*/ surjudpdêær lqwhlud h surjudpdêær glqåplfd1
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51914 Surfhglphqwrv ceudqfk dqg erxqg*
Hvwhv surfhglphqwrv frphêdp sru glylglu r sureohpd lqlfldo hp vxesureohpdv/
frqwlqxdqgr hvwh surfhvvr dwì rewhu lqvwåqfldv gh iäflo uhvroxêær1 D uhsuhvhqwdêær
ghvwd glylvær ì ihlwd dwudyìv gh xpd äuyruh/ hp txh rv vxesureohpdv rewlgrv vær
uhsuhvhqwdgrv shorv qöv1

H{lvwhp dojxqv sulqfðslrv eävlfrv txh lpshghp d dqäolvh grv vxesureohpdv
txh qær ohyhp d vroxêøhv öswlpdv/ sru h{hpsor/ srghprv ljqrudu rv vxesureoh0
pdv fxmrv olplwhv lqihulruhv vær pdlruhv gr txh d phokru vroxêær frqkhflgd dwì dr
prphqwr1 Srghprv xwlol}du uhjudv gh uhgxêær sdud whqwdu prgl�fdu rv gdgrv h
lghqwl�fdu srvvðyhlv frqwudglêøhv hp ghwhuplqdgrv qöv ^Gruqgruihw1do<<` h �qdo0
phqwh/ dsolfdqgr uhjudv gh grplqåqfld/ srghprv ghwhfwdu vxesureohpdv txh qær
frqvljdp iruqhfhu xpd phokru vroxêær gr txh d phokru h{lvwhqwh dwì dr prphqwr
^Ledudnl::`1

Hvtxhpdv gh ceudqfklqj*

R hvtxhpd gh ceudqfklqj* wudgx} d irupd frpr vær glylglgrv rv sureohpdv/ glyl0
vær txh uhvxowd qxpd äuyruh/ frpr mä irl uhihulgr1 D udl} gd äuyruh uhsuhvhqwd r
sureohpd lqlfldo1 Wrgrv rv rxwurv qöv vær ghvfhqghqwhv1 R surfhvvr gh ceudqfklqj*
säud txdqgr sdud fdgd sureohpd gr ýowlpr qðyho +irokdv, vh frqkhfh d vroxêær
öswlpd/ rx vh srgh fdofxodu idflophqwh1 R fdplqkr hqwuh d udl} h txdotxhu rxwur
qö ì fkdpdgr udpr1

Rv vxesureohpdv vær qrupdophqwh frqvwuxðgrv �{dqgr xpd rx pdlv yduläyhlv
gr sureohpd lqlfldo/ rx uhvwulqjlqgr r lqwhuydor grv vhxv ydoruhv1 R hvtxhpd
gh ceudqfklqj* whp txh frqwurodu txdlv dv yduläyhlv d vhuhp vhohfflrqdgdv/ h txh
ydoruhv okhv vær dwulexðgrv/ lq xhqfldqgr ghvwd irupd r wdpdqkr h d hvwuxwxud
gd äuyruh1 Hvwd vhohfêær ì qrupdophqwh ihlwd khxulvwlfdphqwh/ sru h{hpsor/ frp
uhjudv gh sulrulgdgh1
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Hvwudwìjldv gh shvtxlvd
D hvwudwìjld gh shvtxlvd gh�qh d vhtxíqfld shod txdo rv vxesureohpdv gd äuyruh
vær frqvlghudgrv1 Hvvd vhtxíqfld edvhld0vh qrupdophqwh qrv olplwhv lqihulruhv gr
ydoru gd ixqêær remhfwlyr/ sdud rv yäulrv vxesureohpdv1

H{lvwhp gxdv hvwudwìjldv gh shvtxlvd eävlfdv/ txh vær xvdgdv qd pdlru sduwh
grv surfhglphqwrv gh ceudqfk0dqg0erxqg* ^Mrkqvrq;;`1

� GIV 0 cGhswk0Iluvw Vhdufk vwudwhj|*= ì ihlwd xpd surfxud sru surixqglgdgh/
rx vhmd/ ì ghvhqyroylgr xp ýqlfr udpr gd äuyruh dwì fkhjdu ã irokd1 Gh
vhjxlgd/ frqwlqxd0vh shod sulphlud dowhuqdwlyd/ vxelqgr qd gluhfêær gr qö
udl}/ rx vhmd/ wrgrv rv ghvfhqghqwhv gh xp qö vær frqvwuxðgrv dqwhv gd
surfxud uhjuhvvdu dr qö dqwhulru1

� POE 0 cPlqlpdo Orzhu Erxqg vhdufk*= ixqflrqd frp edvh qxpd olvwd joredo
gh fdqglgdwrv/ txh frphêd sru frqwhu r qö udl}1 Rv qöv ghyhp vhu dupd0
}hqdgrv qhvvd olvwd sru rughp fuhvfhqwh gr olplwh lqihulru1 Frqvwuöl�vh d
äuyruh uhwludqgr gd olvwd r qö frp r pðqlpr ydoru/ h frorfdqgr qd olvwd
wrgrv rv vhxv ghvfhqghqwhv1 Ghvwd irupd/ dr frqvwuxlu d äuyruh/ vær vhpsuh
h{sorudgrv wrgrv rv ghvfhqghqwhv gh fdgd qö1

Frqvlghuh d äuyruh gh �jxud 51471 R qýphur suö{lpr grv qöv uhsuhvhqwd r
ydoru txh r olplwh lqihulru orfdo whp d pdlv uhodwlydphqwh dr olplwh lqihulru joredo/
gr qö udl}1 Srghprv yhu qd wdehod 517 rv hihlwrv gd hvfrokd gh fdgd xpd gdv
hvwudwìjldv gh shvtxlvd dsuhvhqwdgdv/ rx vhmd/ d rughp gh ylvlwd grv yäulrv qöv/
sdud fdgd hvwudwìjld1

Wdehod 517= Rughp gh ylvlwd gdv hvwudwìjldv GIV h POE
Hvwudwìjld Rughp gh ylvlwd

GIV 3/ 4/ 7/ 44/ 45/ 8/ 46/ 5/ 9/ 47/ :/ 48/ 49/ 6/ ;/ 4:/ </ 4;/ 4</ 43/ 53
POE 3/ 5/ 6/ 4/ :/ </ 43/ 8/ 9/ 46/ 49/ 4;/ 7/ 44/ 48/ 4</ 53/ ;/ 45/ 47/ 4:
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Iljxud 5147= Äuyruh h{hpsor

Sdud xpd frqvxowd pdlv dsurixqgdgd grv surfhglphqwrv ceudqfk0dqg0erxqg*/
yhu ^Jhr�ulrq:7`/ ^KloolhuOlhehupdq<8`/ ^Mrkqvrq;;` h ^Urxfdluro<9`1 D dsolfdêær
ghvwd wìfqlfd dr UFSVS ì dsuhvhqwdgd hp ^NohlqVfkroo<;`1

51915 Surfhglphqwrv gh surjudpdêær lqwhlud
Dv sulphludv whqwdwlydv gh xwlol}du surjudpdêær lqwhlud sdud uhvroyhu r UFSVS id0
okdudp ^Eudqghw1do97`/ ^Gdylv:6`1 Irudp frqwxgr ghvhqyroylgdv derugdjhqv hvsh0
fldlv/ qrupdophqwh xvdqgr hqxphudêær/ sdud uhvroyhu hvwh sureohpd/ gh xpd iru0
pd öswlpd ^Edodv:3`/ ^GdylvKhlgruq:4`/ ^Jruhqvwhlq:5`/ ^Vfkudjh:3`/ ^Wdoerw:;`1
Ydprv/ gh vhjxlgd/ yhu gxdv ghodv1

Surfhglphqwr gh hqxphudêær olplwdgd gh Gdylv
Hvwh surfhglphqwr gh Gdylv h Khlgruq ^GdylvKhlgruq:4` frphêd sru glylglu fd0
gd xpd gdv dfwlylgdghv gr surmhfwr qxpd vìulh gh wduhidv gh gxudêær xqlwäuld/
rx vhmd/ fdgd dfwlylgdgh ì glylglgd qxp qýphur gh wduhidv xqlwäuldv ljxdo ã vxd
gxudêær1 Ghsrlv gh ihlwd hvwd glylvær/ ì fuldgd xpd cD0qhwzrun*/ hp txh fdgd qö
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uhsuhvhqwd xpd vhtxíqfld txh uhvshlwd dv suhfhgíqfldv/ sdud xp vxefrqmxqwr gh
wduhidv xqlwäuldv1 Frqvwuöl0vh dvvlp xpd äuyruh gh vroxêøhv sdufldlv/ vhp frqvlgh0
udu dv uhvwulêøhv gh uhfxuvrv1 Vær ghsrlv dglflrqdgrv rv dufrv/ whqgr mä hp frqwd
dv uhvwulêøhv gh uhfxuvrv1 R qýphur gh hvwdgrv +qðyhlv, qrv txdlv vær dglflrqdgrv
qöv/ ì ljxdo dr wdpdqkr gr fdplqkr fuðwlfr gd uhgh ruljlqdo/ fruuhvsrqghqgr fdgd
qðyho d xp shuðrgr glihuhqwh qd frqvwuxêær gd uhgh1 R qýphur gh qöv +vhtxíq0
fldv yläyhlv hp whuprv gh suhfhgíqfldv, hp fdgd hvwdgr/ ghwhuplqd0vh xvdqgr
xp surfhglphqwr gh Khog h Ndus ^KhogNdus95`1 Ì xvdgd surjudpdêær glqåplfd
sdud ghwhuplqdu r fdplqkr pdlv fxuwr qd uhgh gh vroxêøhv sdufldlv jhudgd/ whqgr
frpr uhvxowdgr d ghwhuplqdêær gr hvfdorqdphqwr pdlv fxuwr sdud r sureohpd hp
fdxvd1

Xpd yh} txh r qýphur gh vhtxíqfldv yläyhlv hp fdgd hvwdgr srgh vhu pxlwr
judqgh/ vær xvdgrv fulwìulrv gh holplqdêær gh vxefrqmxqwrv edvhdgrv wdqwr hp
uhvwulêøhv gh suhfhgíqfldv/ frpr gh uhfxuvrv1 Sru h{hpsor/ vh wlyhuprv sdud fdgd
dfwlylgdgh r ydoru gr vhx OSW 0 cOdwhvw Surfhvvlqj Wlph*/ srghprv ljqrudu rv
hvfdorqdphqwrv txh frortxhp dv dfwlylgdghv d h{hfxwdu sdud doìp ghvvh whpsr1
Srghprv wdpeìp ljqrudu rv hvfdorqdphqwrv txh qær whqkdp xp qýphur vx�fl0
hqwh gh uhfxuvrv sdud d h{hfxêær gdv vxdv dfwlylgdghv1 H{lvwhp wdpeìp pìwrgrv
txh shuplwhp uhgx}lu r qýphur gh dufrv jhudgrv/ frpr sru h{hpsor/ sdud h{lvwlu
xp dufr gh � sdud �/ � whp txh vhu phqru gr txh �1 Hvwdv phglgdv uhgx}hp r
hviruêr frpsxwdflrqdo qhfhvväulr1

Dv ydqwdjhqv ghvwh surfhglphqwr wíp d yhu frp d srvvlelolgdgh gh frqvlghudu
dv dfwlylgdghv gh xpd irupd qær frqwðqxd/ rx vhmd/ d vxd h{hfxêær srgh lqlfldu
h vhu lqwhuurpslgd +csuhhpswlrq*,/ srghqgr r qðyho gh uhfxuvrv yduldu gxudqwh d
h{hfxêær gd dfwlylgdgh1

Surfhglphqwr gh hqxphudêær lpsoðflwd gh Wdoerw
Hvwd irupxodêær gh Wdoerw ^Wdoerw:;`/ dshvdu gh vhu htxlydohqwh hp whuprv gh
lpsohphqwdêær d yäuldv irupxodêøhv sru surjudpdêær elqäuld/ xwlol}d yduläyhlv
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lqwhludv/ frqvhjxlqgr dvvlp pdlru srxsdqêd hp whuprv gh phpöuld1 R surfhgl0
phqwr edvhld0vh qd dydoldêær vlvwhpäwlfd gh wrgrv rv srvvðyhlv whpsrv gh wìuplqr
gdv dfwlylgdghv gr surmhfwr1 Vær frqwxgr xwlol}dgdv wìfqlfdv gh vrqgdjhp txh
shuplwhp h{foxlu gh frqvlghudêær hvfdorqdphqwrv qær lqwhuhvvdqwhv/ qd idvh lql0
fldo gh hqxphudêær gr dojrulwpr/ r txh frqwulexl wdpeìp sdud d srxsdqêd gh
phpöuld dflpd uhihulgd1

R surfhglphqwr frphêd sru ghwhuplqdu r phqru whpsr gh wìuplqr srvvðyho gd
dfwlylgdgh 41 Frqwlqxd ghsrlv dwulexlqgr frqvhfxwlydphqwh ãv yäuldv dfwlylgdghv
gr surmhfwr r vhx phqru whpsr gh wìuplqr srvvðyho1 R surfhvvr frqwlqxd dwì
fkhjduprv ã ýowlpd dfwlylgdgh1 Qhvvh prphqwr/ rewìp0vh xpd vroxêær phokrudgd
sdud r sureohpd1

Vh qhvwh surfhvvr qær iru srvvðyho dwulexlu xp uhfxuvr d xpd dfwlylgdgh/ rx
qær iru srvvðyho phokrudu r vhx whpsr gh wìuplqr/ r surfhglphqwr uhfxd sdud
d dfwlylgdgh dqwhulru1 Vh sdud hvwd dfwlylgdgh vh frqvhjxlu dwulexlu xp whpsr
gh wìuplqr txh qær surorqjxh d gxudêær gr hvfdorqdphqwr h{lvwhqwh/ id}0vh qryd
whqwdwlyd sdud ghwhuplqdu r whpsr gh wìuplqr sdud d dfwlylgdgh txh ruljlqrx r
sureohpd1 Vh lvwr qær iru srvvðyho/ uhfxd0vh qrydphqwh1 Vh hvwh surfhvvr fkhjdu
ã dfwlylgdgh 4/ h whqwdu uhfxdu/ whprv d fhuwh}d txh frqvhjxlprv xp öswlpr1

D irupxodêær frqfhswxdo ghvwh dojrulwpr ì d txh vh vhjxh=

Plqlpl}du s � +5148,
Vxmhlwr d

4@ � � � � is � jn _ � � s� � ' �c ���c � +5149,

[

� � � �
o� � � - 	

� 
 & ' �c ���cg e | ' �c ���c A c +514:,
rqgh s� uhsuhvhqwd r whpsr uhdo gh wìuplqr gd dfwlylgdgh/ �� r frqmxqwr grv
suhfhghqwhv lphgldwrv gh �/ 7 � r frqmxqwr gh wrgdv dv dfwlylgdghv hp fxuvr qr
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shuðrgr |/ - �� � d txdqwlgdgh wrwdo gh uhfxuvr & glvsrqðyho qr shuðrgr |/ h o� � d
txdqwlgdgh gh uhfxuvr & qhfhvväuld sdud d dfwlylgdgh � hp fdgd shuðrgr gh whpsr
hp txh � hvwä dfwlyd1

R remhfwlyr +5148, ì plqlpl}du r whpsr gh frqfoxvær gd ýowlpd dfwlylgdgh h
orjr d gxudêær gr surmhfwr1 D uhvwulêær +5149, wudgx} dv uhodêøhv gh suhfhgíqfld
h +514:, dv uhvwulêøhv gh uhfxuvrv1 A srgh vhu fdofxodgr frpr r vrpdwöulr gdv
gxudêøhv gh wrgdv dv dfwlylgdghv gr surmhfwr1

51916 Surfhglphqwrv gh surjudpdêær glqåplfd
D surjudpdêær glqåplfd ì xp pìwrgr ghvhqyroylgr sdud vhu dsolfdgr d surfhv0
vrv gh ghflvær pxowl0hvwäjlr ^Ehoopdq8:`1 Hp 4<88/ Ehoopdq h Guh|ixv ohydudp
d fder xp hvwxgr vlvwhpäwlfr gd dsolfdelolgdgh gd SG d xp judqgh frqmxqwr gh
sureohpdv gh rswlpl}dêær/ rulxqgrv gh glihuhqwhv äuhdv/ ylvdqgr hvvhqfldophqwh d
xwlol}dêær gr frpsxwdgru1 Ghsrlv ghvwh hvwxgr frqfoxðudp txh d SG srgld uhdo0
phqwh vhu xvdgd sdud uhvroyhu xp judqgh qýphur gh sureohpdv gh rswlpl}dêær1
Ghqwur ghvwhv sureohpdv/ dojxqv srgldp vhu uhvroylgrv sru rxwudv wìfqlfdv frp
gl�fxogdgh/ dojxqv vö sru whqwdwlyd h huur/ h rxwurv qær frqvhjxldp vhu uhvroylgrv
sru qhqkxp rxwur pìwrgr frqkhflgr ^EhoopdqGuh|ixv95`1

Xp h{hpsor txh ì dsuhvhqwdgr shorv dxwruhv/ hqtxdgud0vh suhflvdphqwh qhvwh
wudedokr1 Wudwd0vh gh xp surfhvvr gh dorfdêær gh uhfxuvrv/ hp txh r remhfwlyr ì
pd{lpl}du r oxfur rx uhwruqr/ dwudyìv gh xpd fruuhfwd glvwulexlêær grv uhfxuvrv
glvsrqðyhlv shodv dfwlylgdghv1 Dvvlp/ r surfhvvr srgh vhu ghvfulwr gd vhjxlqwh
irupd= ghwhuplqdu r pä{lpr gd vhjxlqwh ixqêær gh � yduläyhlv/

-E% � c % � c ���c % � � ' } � E% � � n } � E% � � n ���n } 	 E% 	 � +514;,
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vxmhlwr d

% � n % � n ���n % � ' % +514<,
h % � � f

hp txh } � E% � � ì r uhwruqr rewlgr shod dsolfdêær gd txdqwlgdgh gh uhfxuvr % � ã
dfwlylgdgh �1

D uhvwulêær +514<, suhqgh0vh frp d h{lvwíqfld gh xpd txdqwlgdgh wrwdo olpl0
wdgd gh uhfxuvrv %1 Rv dxwruhv whqwdudp xvdu fäofxor pdwhpäwlfr sdud uhvroyhu
hvwh sureohpd/ dwudyìv gd xwlol}dêær gh pxowlsolfdgruhv gh Odjudqjh1 Ghsdududp
frqwxgr frp dojxpdv gl�fxogdghv/ qrphdgdphqwh qr txh vh uhihuh ã qhfhvvlgdgh
gh jdudqwlu pä{lprv devroxwrv/ hqwuh rxwudv +yhu ^EhoopdqGuh|ixv95`,1 Dsrqwdp
dvvlp d SG frpr d vroxêær sdud hvvhv sureohpdv1

D dsolfdêær gd SG uhtxhuh/ hp sulphlur oxjdu/ txh r sureohpd txh irl iru0
pxodgr frpr xp surfhvvr hvwäwlfr/ vhmd frqyhuwlgr qxp surfhvvr glqåplfr1 Rx
vhmd/ hp yh} gdv dorfdêøhv vhuhp ihlwdv wrgdv vlpxowdqhdphqwh/ luær vhu ihlwdv
xpd gh fdgd yh}1 Xpd yh} txh r pä{lpr gh -E% � c % � c ���c % � � ghshqgh gh % h gh
� / wruqd0vh hvvd ghshqgíqfld hvshfð�fd/ shod lqwurgxêær gd vhtxíqfld gh ixqêøhv
s � E%�/

s � E%� ' 4@ � � � � -E% � c % 	 c ���c % 
 � +5153,

frp � ' �c 2c ���( % � � f h


[

� � �
% � ' %�

s 
 E%� uhsuhvhqwd hqwær r uhwruqr pä{lpr gd dorfdêær gd txdqwlgdgh gh uhfxuvrv
% d � dfwlylgdghv1
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Kä grlv fdvrv sduwlfxoduhv/ hp txh s � E%� ì uhsuhvhqwdgd sru h{suhvvøhv pdlv

vlpsohv/

s � Ef� ' f � ' �c 2c ��� +5154,
h s � E%� ' } � E%� % � f�

R suö{lpr sdvvr vhuä rewhu d uhodêær gh uhfruuíqfld/ wðslfd gh SG/ txh oljd
s � E%� d s � � � E%�1 Vhmd f � % � � % d dorfdêær ihlwd ã dfwlylgdgh � 1 Hqwær/
lqghshqghqwhphqwh gr ydoru gh % � / vdehprv txh d uhvwdqwh txdqwlgdgh gh uhfxuvr
%�% � vhuä xvdgd sdud rewhu xp uhwruqr pä{lpr gdv uhvwdqwhv ��� dfwlylgdghv1
Xpd yh} txh r uhwruqr öswlpr sdud dv � � � dfwlylgdghv/ frphêdqgr frp d
txdqwlgdgh %� % � ì/ sru gh�qlêær s � � � E%� % � �/ yhprv txh d dorfdêær lqlfldo
gh % � ã dfwlylgdgh � uhvxowd qxp uhwruqr wrwdo gh/

} � E% � � n s � � � E%� % � �� +5155,
D hvfrokd öswlpd sdud % � ì reyldphqwh d txh rswlpl}d hvwd ixqêær1 Rewìp0vh

dvvlp d htxdêær eävlfd ixqgdphqwdo/ wðslfd gd SG/

s � E%� ' 4@ � � � � � � d} 	 E% 	 � n s 	 
 � E%� % 	 �o +5156,
sdud � ' 2c �c ��� % � f frp s � E%� ' } � E%��

D SG edvhld0vh hqwær qd xwlol}dêær gh htxdêøhv ixqflrqdlv h qr sulqfðslr gd
rswlpdolgdgh/ txh gl} txh xpd sroðwlfd öswlpd whp d sursulhgdgh gh txh txdlvtxhu
txh vhmdp r hvwdgr lqlfldo h d ghflvær lqlfldo/ dv uhvwdqwhv ghflvøhv ghyhp frqv0
wlwxlu xpd sroðwlfd öswlpd/ hp uhodêær dr hvwdgr txh uhvxowd gd sulphlud ghflvær1
Xpd ghprqvwudêær ghvwh sulqfðslr srgh vhu hqfrqwudgd hp ^EhoopdqGuh|ixv95`1

Frpr ylprv shor h{hpsor dsuhvhqwdgr/ d SG whp d ydqwdjhp gh wudqvirupdu
xp sureohpd frp � glphqvøhv/ hp � sureohpdv frp xpd glphqvær1
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D dsolfdêær lqirupäwlfd ghvwd wìfqlfd/ sdud r fdvr gh yduläyhlv frqwðqxdv/

uhtxhuh xpd glvfuhwl}dêær grv ydoruhv/ frpr vhuä doläv ihlwr qd uhvroxêær gr sur0
eohpd hp hvwxgr qhvwh wudedokr/ frpr yhuhprv qr fdsðwxor vhjxlqwh1

Ghsrlv ghvwd lqwurgxêær/ ydprv dsuhvhqwdu grlv surfhglphqwrv txh loxvwudp d
dsolfdêær gd SG dr UFSVS/ txh vh glvwlqjxhp gd dsolfdêær ihlwd qhvwh wudedokr/
sru qær frqwhpsoduhp dohdwrulhgdgh1

Surfhglphqwr gh Oriwv

Qhvwh surfhglphqwr ^Oriwv:7` h{lvwh r frqfhlwr gh csrro* gh uhfxuvrv1 Rv uhfxuvrv
vær olehuwdgrv txdqgr vær uhtxhulgrv sru dfwlylgdghv d lqlfldu h vær uhsrvwrv
txdqgr dv dfwlylgdghv whuplqdp1 D txdqwlgdgh gh uhfxuvrv ì olplwdgd/ vhqgr
qhfhvväulr yhul�fdu vh h{lvwh txdqwlgdgh vx�flhqwh sdud iruqhfhu d dfwlylgdgh/
dqwhv gd vxd olehuwdêær1 Ì vxsrvwr txh xpd yh} lqlfldgd/ xpd dfwlylgdgh whqkd
txh vhu h{hfxwdgd dwì dr �p/ vhp lqwhuuxsêær1

H{lvwh r frqfhlwr gh hvwdgr gr vlvwhpd/ txh gh�qh r hvwdgr gdv yäuldv dfwlyl0
gdghv/ gd vhjxlqwh irupd= sdud xpd dfwlylgdgh �/ fE�� ' ��/ vh d dfwlylgdgh hvwä
ã hvshud gh vhu surfhvvdgd> fE�� ' f/ vh d dfwlylgdgh mä whuplqrx h fE�� ' |/ vh
d dfwlylgdgh hvwä d vhu surfhvvdgd h qhfhvvlwd dlqgd gh | xqlgdghv gh whpsr sdud
whuplqdu1 R hvwdgr gr vlvwhpd ì xp yhfwru frp r hvwdgr gdv yäuldv dfwlylgdghv
gr surmhfwr1 Dvvlp r hvwdgr lqlfldo vhuä +04 04 04 111 04,1 Gxudqwh r surfhvvdphq0
wr srghprv whu/ sru h{hpsor +5 3 4 111 04,/ h r hvwdgr �qdo vhuä +3 3 3 111 3,1
Gä0vh xpd pxgdqêd gh hvwdgr txdqgr shor phqrv xpd dfwlylgdgh ì wrwdophqwh
surfhvvdgd1

Vær ghsrlv dwulexðgrv fxvwrv gh shqdol}dêær d fdgd wduhid dlqgd qær whupl0
qdgd/ txh hp frqmxjdêær frp rv whpsrv gh surfhvvdphqwr/ shuplwhp fuldu xpd
ixqêær txh ghvfuhyh r vlvwhpd gxudqwh d surfxud gr öswlpr1 R öswlpr vhuä
xp hvfdorqdphqwr txh lqgx}d xp phqru fxvwr wrwdo1 D ixqêær ì xpd uhodêær
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uhfruuhqwh wðslfd gh surjudpdêær glqåplfd/ frp d vhjxlqwh irupd=

�E ?n �c fE?n �� � ' 4�?
&

� � � � � � � � � 	 
 � � 	  � � � �

� � � � � � � � �

E oEfc &� n �E?cfE?� � +5157,

hp txh/
? 0 hvwäjlr/
f 0 hvwdgr/
� 0 whpsr pðqlpr txh idowd sdud frpsohwdu xpd gdv wduhidv gh f/
& 0 dfêær txh shuplwh pxgdu gh hvwdgr +surfhvvdphqwr gh xpd rx pdlv dfwl0

ylgdghv,/
oEfc &� 0 shqdol}dêær +fxvwr, sru dfwlylgdghv lqfrpsohwdv/
�E?cf� 0 fxvwr gh dofdqêdu r hvwdgr E?cf� gh xpd irupd öswlpd1
Rx vhmd/ r fxvwr öswlpr gh xp hvwäjlr ì r fxvwr öswlpr gr hvwäjlr dqwhulru

pdlv r fxvwr gh h{hfxwdu dv dfwlylgdghv hp fxuvr1

Surfhglphqwr gh Hopdjkude|

Hvwd derugdjhp ^Hopdjkude|<6`/ txh whp frpr remhfwlyr plqlpl}du r whpsr
gh frqfoxvær gr surmhfwr/ vxmhlwd ãv uhvwulêøhv grv uhfxuvrv/ frqvlghud xpd uhgh
+uhsuhvhqwdêær DrD, frpr xp frqmxqwr gh fdplqkrv frp dfwlylgdghv hp vìulh
h hp sdudohor1 D gxudêær gh xpd dfwlylgdgh ì xpd ixqêær grv uhfxuvrv d hod
dorfdgrv } � E% � �1 D uhgh vxeglylgh0vh dvvlp hp }rqdv hp vìulh h }rqdv hp sdudohor1
Sdud r frqmxqwr gdv dfwlylgdgh hp vìulh/ dsolfd0vh d vhjxlqwh irupxodêær=

s � Eo� ' 4�?� � d} � E% � �oc f � % � � oc f � o � - +5158,
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s � Eo� ' 4�?� � d} � E% � � n s � � � Eo � % � �oc f � % � � oc f � o � -c � ' 6� �c ���c �
+5159,

vhqgr 6 r qýphur gh dufrv/ rx vhmd/ dfwlylgdghv> o d txdqwlgdgh pä{lpd gh
uhfxuvrv d dwulexlu d fdgd dfwlylgdgh h- d txdqwlgdgh wrwdo gh uhfxuvrv glvsrqðyho1

D irupxodêær dsuhvhqwdgd wudgx} r idfwr gh txh qr fdvr gh dfwlylgdghv hp
vìulh/ d gxudêær gr surmhfwr ì d vrpd gdv gxudêøhv lqglylgxdlv gdv vxdv dfwlylgd0
ghv1

Qr fdvr gh dfwlylgdghv hp sdudohor/ hodv srghp vhu h{hfxwdgdv vlpxowdqhd0
phqwh/ whqgr hp dwhqêær dv uhvwulêøhv gh uhfxuvrv1 Qhvwh fdvr/ d gxudêær gr
surmhfwr ì ljxdo ã gxudêær pä{lpd gdv yäuldv dfwlylgdghv1 Dvvlp r öswlpr ì
dvvhjxudgr gd vhjxlqwh irupd=

s � Eo� ' 4�?� � d} � E% � �oc f � % � � oc f � o � - +515:,

s � Eo� ' 4�?� � d4@ i} � E% � �c s � � � Eo � % � �joc f � % � � oc f � o � -c � ' 6� �c ���c ��
+515;,

R öswlpr rewìp0vh txdqgr vh ghwhuplqd s � E-�/ sdud dperv rv fdvrv1

1

5

4
3

2

a1

a2

a3

a4

a5 a6

Iljxud 5148= Uhgh gh dfwlylgdghv DRD
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Sdud r fdvr gd �jxud 5148 vhuldp jhudgdv dv vhjxlqwhv htxdêøhv uhfxuvlydv gh

surjudpdêær glqåplfd=

s � Eo� ' 4�?� � d} � E% � �o +515<,

s � Eo� ' 4�?� � d} � E% � � n s � Eo � % � �o +5163,

s � Eo� ' 4�?	 
 d4@ i} � E% � �c s � Eo � % � �jo +5164,

s � Eo� ' 4�? � d} � E% � � n s � Eo � % � �o +5165,

s � Eo� ' 4�?� � d} � E% � � n } � Eo � % � �o +5166,

s � Eo� ' 4�?� d4@ is � Eo�c s � E-� o�jo� +5167,

H{lvwhp frqwxgr uhghv txh qær vær vìulh2sdudohor/ frpr vhuld d gr h{hpsor/
qr fdvr gh h{lvwlu xpd dfwlylgdgh hqwuh rv qöv 5 h 71
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Qhvwh fdvr whuld txh vh vhjxlu xpd gdv vhjxlqwhv hvwudwìjldv=
41 �{du d dorfdêær gh xp vxefrqmxqwr gh dfwlylgdghv/ uhvroyhu h qr �qdo shu0

fruuhu rv srvvðyhlv ydoruhv sdud uhpryhu d frqglêær>
51 id}hu rswlpl}dêær frp pdlv gh xpd yduläyho vlpxowdqhdphqwh1
D hvwudwìjld vhjxlgd sru Hopdjkude| irl d sulphlud/ uhphwhqgr0vh d dsuhvhq0

wdêær gh pdlv ghwdokhv sdud r uhihulgr duwljr1

51: Uhghv hvwrfävwlfdv
Rv pìwrgrv dsuhvhqwdgrv/ frp h{fhsêær gr SHUW/ lqwurgx}lgr qd vhfêær 51415/
wudwdp gh sureohpdv ghwhuplqðvwlfrv/ rx vhmd/ sureohpdv rqgh d gxudêær gdv df0
wlylgdghv whp xp ydoru ýqlfr1 Qhvwd vhfêær ydprv dqdolvdu dojxqv grv sureohpdv
txh vxujhp txdqgr d gxudêær gdv dfwlylgdghv ì dohdwöuld/ h txh pìwrgrv h{lvwhp
sdud rv uhvroyhu1

R sulphlur judqgh sureohpd txh vxujh txdqgr hvwdprv shudqwh xpd uhgh
hvwrfävwlfd ì d ghwhuplqdêær gr fdplqkr fuðwlfr1 Srghprv gl}hu phvpr txh lvvr
qær ì srvvðyho/ srlv wrgrv rv fdplqkrv wíp xpd ghwhuplqdgd suredelolgdgh gh
vhuhp fuðwlfrv/ ghshqghqgr gd gxudêær gdv yäuldv dfwlylgdghv1

D derugdjhp xwlol}dgd shor SHUW ì fdofxodu r fdplqkr fuðwlfr edvhdgr qdv
pìgldv gdv dfwlylgdghv/ h dvvxplu txh dv dfwlylgdghv qhvvh fdplqkr ghyhp vhu dv
pdlv yljldgdv1 Pdv srgh dfrqwhfhu txh dfwlylgdghv frp xpd judqgh suredelol0
gdgh gh hvwduhp qr fdplqkr fuðwlfr/ qær idêdp sduwh gr fdplqkr gh�qlgr shodv
pìgldv1

Qrupdophqwh/ qr fdvr gh uhghv hvwrfävwlfdv/ qær srghprv idodu gr fdplqkr
fuðwlfr/ pdv vlp qr ðqglfh gh fulwlfdolgdgh +FL0cFulwlfdolw| Lqgh{*,1 R FL ì xp
ðqglfh dvvrfldgr d wrgrv rv fdplqkrv gd uhgh/ h lqglfd d suredelolgdgh ghvvh
fdplqkr vhu fuðwlfr1 Wrgrv rv fdplqkrv whuær xpd pdlru rx phqru suredelolgdgh
gh vh wruqduhp fuðwlfrv1
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Hvwh frqfhlwr wdpeìp srgh vhu dsolfdgr ãv dfwlylgdghv1 Dvvlp r FL dvvrfldgr

d xpd dfwlylgdgh/ lqglfd txdo d suredelolgdgh ghvvd dfwlylgdgh shuwhqfhu d xp
fdplqkr fuðwlfr1

D gh�qlêær ghvwhv ðqglfhv srgh vhu ihlwr gd vhjxlqwh irupd ^DgodndNxonduql;<`=
vhmd C ' ETc�� xpd uhgh uhsuhvhqwdwlyd gh xp surmhfwr/ rqgh � ì r frqmxqwr grv
dufrv txh uhsuhvhqwdp dv dfwlylgdghv h T r frqmxqwr grv qöv txh uhsuhvhqwdp rv
hyhqwrv1 Vhmd ? ' m�m/ 6 ' mT m h t � d gxudêær gd dfwlylgdgh @ 5 �1 Vhmdp � � /
� � / 111/ � � wrgrv rv fdplqkrv txh yær gr qö lqlfldo dwì dr �qdo1 R frpsulphqwr
gh xp fdplqkr ì gh�qlgr sru=

u � ' [

� � � �
t � � +5168,

Gh�qh0vh hqwær r FL/ sdud xp fdplqkr/ gd vhjxlqwh irupd=

kE� 	 � ' �iu 	 � u 
 ; � ' �c 2c ���c aj� +5169,
Sdud xpd dfwlylgdgh @/ gh�qh0vh r FL/ frpr vh vhjxh=

kE@� ' [

� �  � � �
kE� � �� +516:,

Hvwh fäofxor srgh qær vhu iäflo/ srlv r qýphur gh fdplqkrv srvvðyhlv srgh
vhu pxlwr judqgh +fuhvfh h{srqhqfldophqwh frp r qýphur gh dfwlylgdghv,1 Hvwd
gl�fxogdgh ohyd d txh pxlwdv yh}hv vh vxevwlwxd d ghwhuplqdêær gr FL/ sdud wrgrv
rv fdplqkrv/ shod ghwhuplqdêær grv fdplqkrv frp pdlru FL1 Lvwr shuplwluä gdu
xpd pdlru dwhqêær d hvwhv fdplqkrv/ txh vær fuðwlfrv1

Xpd rxwud txhvwær h{wuhpdphqwh lpsruwdqwh/ txdqgr vh idod hp uhghv hvwr0
fävwlfdv/ ì d ghwhuplqdêær gd gxudêær gr surmhfwr/ txh hvwä lqwlpdphqwh oljdgd ã
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ghwhuplqdêær gr frpsulphqwr grv fdplqkrv/ gd vhjxlqwh irupd
^DgodndNxonduql;<`=

A ' 4@ � � � � � iu � j� +516;,

Frqwxgr/ xpd yh} txh u � ì xpd yduläyho dohdwöuld +��@�,/ lvvr wdpeìp ydl dfrq0
whfhu d A / d gxudêær gr surmhfwr1 Dvvlp whuhprv=

�iA � |j ' �i4@ � � � � � iu � j � |j +516<,
' �iu � � |j sdud � ' �c 2c ���c a�

Txdqgr vh idod hp uhghv hvwrfävwlfdv/ dv uhihuíqfldv hqfrqwudgdv irfdp hv0
vhqfldophqwh d ixqêær gh glvwulexlêær gd frqfoxvær gr surmhfwr +sEA �,/ d pìgld
+HEA �,/ r ghvylr sdguær +jEA �, h rv ðqglfhv gh fulwlfdolgdgh grv fdplqkrv h gdv
dfwlylgdghv +kE� � � h kE@�,1 Ydprv gh vhjxlgd yhu dojxpdv1

Xpd uhihuíqfld ixqgdphqwdo/ sdud uhghv gh dfwlylgdghv hp jhudo/ h uhghv hv0
wrfävwlfdv hp sduwlfxodu/ ì r olyur Hopdjkude| +^Hopdjkude|::`,1

Pduwlq +^Pduwlq98`, lqwurgx}lx xpd irupd h{dfwd gh fdofxodu d glvwulexlêær gr
whpsr gh frqfoxvær gr surmhfwr/ qr fdvr gh uhghv vìulh2sdudohor/ lvwr ì/ uhghv txh
srghp vhu uhgx}lgdv d grlv qöv h xp dufr/ dwudyìv gh xpd vìulh gh rshudêøhv gh
frqmxjdêær gh sduhv gh dfwlylgdghv hp vìulh rx sdudohor1 Sdud hvwh wlsr gh uhghv/
kä yäuldv vroxêøhv sursrvwdv/ txh shuplwhp ghwhuplqdu d ixqêær gh glvwulexlêær
gd gdwd gh frqfoxvær gr surmhfwr +^Kduwoh|Zruwkdp99`/ ^Ulqjhu9<`/ ^Ulqjhu:4`/
^VdkqhuWulyhgl;:`,1

Txdqgr dv uhghv ghl{dp gh vhu vìulh2sdudohor/ rv fäofxorv wruqdp0vh pdlv
gliðfhlv1 Sdud xpd uhgh jhqìulfd/ rv fäofxorv dxphqwdp h{srqhqfldophqwh/ frp
r qýphur gh dfwlylgdghv1 Pduwlq wudwd hvwdv uhghv/ frp dufrv lqghshqghqwhv/
frqyhuwhqgr0dv hp uhghv vìulh2sdudohor frp dufrv ghshqghqwhv1
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Ilvkhu/ Jrogvwhlq h Vdlvl +^IlvkhuJrogvwhlq;6`/ ^Ilvkhuhw1do;8`, vhjxhp xpd

derugdjhp frqglflrqdo/ rqgh fuldp r frqmxqwr gh wrgdv dv vhtxíqfldv gh dfwlyl0
gdghv srvvðyho +V,/ vhqgr hqwær=

8 E|� ' � EA � |� ' [

� � �
� EA � | m r�� Er� +5173,

h
kE�� � ' �i� � hvwdu qr fdplqkr pdlv orqjrj

' [

� � �
�i�� vhu r fdplqkr pdlv orqjr mrjS+v, +5174,

rqgh � Er� ì d suredelolgdgh gdv dfwlylgdghv vhuhp h{hfxwdgdv gh dfrugr frp d
vhtxíqfld r1 D pdlru gl�fxogdgh ì txh r wdpdqkr gh 7 ì hqruph/ phvpr sdud
shtxhqdv uhghv1

Sdud hylwdu hvwhv fäofxorv frpsoh{rv/ sdud uhghv jhqìulfdv/ kä derugdjhqv
txh ghwhuplqdp dsur{lpdêøhv rx olplwhv sdud hvwdv txdqwlgdghv1 Sru h{hpsor/
Nohlqgruihu ^Nohlqgruihu:4` gh�qh uhfxuvlydphqwh r olplwh lqihulru h vxshulru sdud
d glvwulexlêær gh A / gd vhjxlqwh irupd=

8 �
� E|� ' 8 	


 E|� ' � sdud wrgrv rv | � f +5175,

8 �
� E|� ' \

 � � �
8 �

� � 8 � � E|� � ' 2c ���c ? +5176,

8 �
� E|� ' 4�?� � � � i8

�
� � 8 � � E|�j � ' 2c ���c ? +5177,

hqwær
8 �

� E|� � 8 E|� � 8 �
� E|�� +5178,
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rqgh � � uhsuhvhqwd rv suhfhghqwhv gh �1

Srghprv yhu rxwudv derugdjhqv htxlydohqwhv hp ^Grglq;8`/ ^Vkrjdq::` h
^Vshogh::`1

Hvwh wlsr gh derugdjhqv shuplwh wdpeìp ghwhuplqdu olplwhv lqihulruhv sdud
d pìgld gh A +HEA �,1 Dvvlp/ hp ^Hopdjkude|::`/ srghprv yhu txh r vrpdwöulr
gd pìgld gd gxudêær gdv dfwlylgdghv Ef � � �/ fdofxodgr xvdqgr FSP/ ì xp olplwh
lqihulru sdud d pìgld gh A / ghvljqdgr sru } � / h gh�qlgr gd vhjxlqwh irupd=

} � ' f
} � ' 4@ 

� � � �
E} � n HEf � � �� � ' 2c ���c ? +5179,

hqwær

} � � HEA � +517:,
Rxwurv olplwhv lqihulruhv sdud HEA � irudp lqwurgx}lgrv sru Ixonhuvrq/ Olqgvh|/

Ureloodug h Wudkdq +^Ixonhuvrq95`/ ^Olqgvh|:5` h ^UreloodugWudkdq:9`,1
H{lvwhp wdpeìp olplwhv vxshulruhv sdud d pìgld h sdud d ydulåqfld gh A 1

Ghyur|h +^Ghyur|h:<`, surs÷v r fäofxor ghvwhv olplwhv/ gd vhjxlqwh irupd1 Vhmd

6 � � ' HEf � � � +517;,
j 	

� � ' T @oEf � � �
hqwær/ uhfxuvlydphqwh fdofxod0vh=

� 
 ' fc 6 
 ' f
�� ' [

� � � 
E� � n j 	

� � � +517<,

6� ' 4@ 
� � � 

E6 � n6 � � � n im�� m4@ 
� � � 

E� � n j 	
� � �j

�
� � ' 2c ���c ?
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h prvwud txh/

HEA � � 6 � h T @oEA � � � � � +5183,
Vfxool/ dvvxplqgr txh dv gxudêøhv gdv dfwlylgdghv vhjxhp d glvwulexlêær qru0

pdo/ ghulyd ydoruhv dsur{lpdgrv sdud d pìgld h d ydulåqfld gh A ^Vfxool;6`1
Ghylgr ã gl�fxogdgh gh fdofxodu hvwhv ydoruhv dqdolwlfdphqwh/ vxujludp frqwul0

exlêøhv qd äuhd gd vlpxodêær/ qrphdgdphqwh ^FrrnMhqqlqjv:<`/ ^Nohlqgruihu:4`/
^Nolhqjho99` h ^YdqbVo|nh96`1 Ì qhvwh frqwh{wr txh Sulvnhu/ Kdss h Zklwhkru0
vh +^SulwvnhuKdss99`/ ^SulwvnhuZklwhkruvh99`, ghvhqyroyhp r prghor JHUW 0
cJudsklfdo Hydoxdwlrq dqg Uhylhz Whfkqltxh*/ rqgh d gxudêær gdv dfwlylgdghv
srgh vhu uhsuhvhqwdgd sru txdotxhu glvwulexlêær1 D glvwulexlêær gh 8 E|� srgld
hqwær vhu fdofxodgd xvdqgr vlpxodêær gh Prqwh Fduor1 Frqwxgr/ JHUW qær
shuplwh fdofxodu rv FL*v1 Hvwd olplwdêær irl vxshudgd sru SODQHW 0 cSurmhfw
Ohqjwk Dqdo|vlv dqg Hydoxdwlrq Whfkqltxh*/ ghvhqyroylgd sru Nhqqhg| h Wkudoo
+^Nhqqhg|Wkudoo:9`,/ txh dwudyìv gd vlpxodêær/ shuplwld r fäofxor gd suredelolgd0
gh gh xpd dfwlylgdgh vhu fuðwlfd/ sdud doìp gd glvwulexlêær gh A / h gd glvwulexlêær
gdv irojdv dvvrfldgdv ãv dfwlylgdghv1

Nohlqgruihu +^Nohlqgruihu:4`, ghvhqyroyhx r PEG 0 cPhwkrg ri Erxqglqj Glv0
wulexwlrq*/ txh shuplwld hvwlpdu 8 E|� h HEA �1 Hvwh pìwrgr ì dsolfdgr d glvwulexl0
êøhv glvfuhwdv1 Frqwxgr hoh srgh vhu wdpeìp dsolfdgr d glvwulexlêøhv frqwðqxdv/
ghvgh txh vh glylgd r lqwhuydor/ surfhghqgr d xpd glvfuhwl}dêær �qd1 Lvwr luä
frqwxgr dxphqwdu r whpsr gh frpsxwdêær1

H{lvwh wdpeìp rxwur wlsr gh frqwulexlêøhv/ frpr sru h{hpsor d gh
Hopdjkude| +^Hopdjkude|hw1do<;`,/ rqgh ì hvwxgdgr r lpsdfwr gd dowhudêær gd
gxudêær pìgld gh xpd dfwlylgdgh/ qd yduldelolgdgh gd gxudêær gr surmhfwr1

Iroghv h Vrxplv derugdp r sureohpd gd plqlpl}dêær gr fxvwr wrwdo gr sur0
mhfwr/ rqgh r fxvwr gh xpd dfwlylgdgh ì ixqêær gd vxd gxudêær ^IroghvVrxplv<6`1
Dsuhvhqwdp xp prghor gh surjudpdêær pdwhpäwlfd eävlfr/ +5184,/ txh ghsrlv
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uhirupxodp/ sdud vhu pdlv h�flhqwh/ dwudyìv gd xwlol}dêær gh pxowlsolfdgruhv
Odjudqjldqrv1 R prghor gh surjudpdêær pdwhpäwlfd frqvlvwh qr vhjxlqwh= r
sdu �� uhsuhvhqwd xpd dfwlylgdgh h | � � d vxd gxudêær> | � uhsuhvhqwd r lqvwdqwh gh
whpsr hp txh frphêdp dv dfwlylgdghv gr qö �> r ì r qö lqlfldo h | r �qdo> r
fxvwr gh xpd dfwlylgdgh ì xpd ixqêær frqyh{d gd vxd gxudêær S � � E| � � �1 Gdgdv
hvwdv gh�qlêøhv/ srghprv fdofxodu r fxvwr pðqlpr SEb�/ sdud r txdo r surmhfwr
�fd frqfoxðgr qr lqvwdqwh b=

SEb� ' 4�?[

� � � �
S � � E| � � �

| � � n | � � |� � fc �� 5 � +5184,
| � � | 	 � b

@ � � � | � � � K � � c �� 5 ��

Wudglflrqdophqwh d ixqêær SEb� ì ghvljqdgd sru fxuyd gh fxvwr gr surmhfwr1
Erzpdq +^Erzpdq<7`, derugd xp sureohpd vlplodu= d plqlpl}dêær gd gdwd

gh frqfoxvær hvshudgd gr surmhfwr/ vxmhlwd d xp ruêdphqwr E +cExgjhw*,/ gd
vhjxlqwh irupd= vhmd

f � ' frpsulphqwr gr dufr � +y1d1,
w 
 ' pìgld gh f 


s 
 E% 
 � ' ixqêær ghqvlgdgh gh suredelolgdgh gh f 
 +5185,
A ' frpsulphqwr gr fdplqkr pdlv orqjr qd uhgh

HEA � ' ydoru hvshudgr gh A
hqwær

A ' 4@ � E [


 �  � � � � � � � � � � � � � � � � � �
f  � +5186,
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h

HEA � '
] �

�
���
] �

�
4@ � E [

� � � � � � � 	 
 � �  � � � � �  � � �
f � �\

�
s � E% � �_% � � +5187,

Dvvxph0vh txh vh srghp jdvwdu uhfxuvrv/ sdud uhgx}lu w � / gh � � sdud , � 1 Vhmd t � d
txdqwlgdgh gh txh w � irl uhgx}lgr/ vhqgr @ � r fxvwr sru xqlgdgh uhgx}lgd gh w � 1
R sureohpd gh plqlpl}dêær srgh hqwær vhu frorfdgr/ gd vhjxlqwh irupd=

4�? HEA � +5188,
vxmhlwr d

[

�
@ � t � � � +5189,
t � � � � � , � �

Txdqgr vh idod hp UFSVS hvwrfävwlfr/ rx vhmd/ sureohpdv gh rswlpl}dêær
gr fxvwr gr surmhfwr/ vxmhlwr d uhvwulêøhv gh uhfxuvrv/ rqgh dv dfwlylgdghv vær
yduläyhlv dohdwöuldv/ r qýphur gh frqwulexlêøhv glplqxl pxlwr1 Hvwh ì r wlsr gh
sureohpd pdlv suö{lpr gr txh ydl vhu derugdgr qhvwd whvh/ frpr luhprv yhu qrv
suö{lprv fdsðwxorv1

Xpd gdv sulphludv hvwudwìjldv ghvhqyroylgdv sdud uhvroyhu hvwh sureohpd irl
d hvwudwìjld HV +cHduolhvw Vwduw*, ^Udghupdfkhu;4`/ txh vh edvhld qd gh�qlêær gh
hvfdorqdphqwrv yläyhlv/ txh uhvshlwhp dv uhvwulêøhv gh suhfhgíqfldv h uhfxuvrv/
qd phvpd olqkd grv surfhglphqwrv khxuðvwlfrv/ lqwurgx}lgrv qd vhfêær 518/ pdv
dgdswdgd dr fdvr hvwrfävwlfr/ h frqvhtxhqwhphqwh pxlwr pdlv frpsoh{d1 Hvwd
hvwudwìjld ì wdpeìp dqdolvdgd hp ^LjhopxqgUdghupdfkhu;6`/ txh dsuhvhqwd doläv
pdlv dojxpdv hvwudwìjldv/ sdud uhvroyhu hvwh sureohpd1 Ì r fdvr gd hvwudwìjld
PHV 0 cPlqlpxp ryhu fhuwdlq Hduolhvw Vwduw vwudwhjlhv* h d hvwudwìjld suì0vhohfwlyd1

Jrohqnr0Jlq} h Jrqln ghvhqyroyhudp xp surfhglphqwr khxuðvwlfr sdud r
UFSVS frp whpsrv gh dfwlylgdghv hvwrfävwlfrv/ frp r remhfwlyr gh plqlpl}du d
gxudêær hvshudgd gr surmhfwr ^Jrohqnr0Jlq}Jrqln<:`1 R surfhglphqwr ixqflrqd
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sru hvwäjlrv/ rqgh vær wrpdgdv ghflvøhv sdud hvfdorqdu d suö{lpd dfwlylgdgh/ ed0
vhdgdv hp uhvwulêøhv gh suhfhgíqfldv h gh uhfxuvrv1 Txdqgr h{lvwhp frq lwrv gh
uhfxuvrv/ ì xwlol}dgd xpd ixqêær txh shuplwh vhohfflrqdu dv suö{lpdv dfwlylgdghv
d hvfdorqdu1 Hvwd ixqêær uhsuhvhqwd d frqwulexlêær gdv dfwlylgdghv vhohfflrqdgdv/
qd gxudêær hvshudgd gr surmhfwr1 Hvwd frqwulexlêær ì fdofxodgd frpr r surgxwr
gd pìgld gd gxudêær gd dfwlylgdgh shod suredelolgdgh ghvvd dfwlylgdgh shuwhq0
fhu dr fdplqkr fuðwlfr1 Rv ydoruhv gdv suredelolgdghv vær dsur{lpdgrv xvdqgr
ydoruhv gh iuhtxíqfldv/ rewlgrv sru vlpxodêær1 R remhfwlyr ghvwh surfhglphqwr ì
gdu sulrulgdgh ãv dfwlylgdghv fuðwlfdv/ ghylgr dr vhx judqgh lpsdfwr qd gxudêær
hvshudgd gr surmhfwr1

51; Dsuhvhqwdêær gr sureohpd hvwxgdgr
Ghsrlv gh ihlwd xpd lqwurgxêær drv dvshfwrv ixqgdphqwdlv gd jhvwær gh surmhfwrv/
srghprv vlwxdu r sureohpd hvwxgdgr qd idvh gr sodqhdphqwr gr surmhfwr/ pdlv
frqfuhwdphqwh qd txhvwær gd dwulexlêær gh uhfxuvrv ãv dfwlylgdghv1 Dvvlp/ ì
suhrfxsdêær ghvwh wudedokr d dorfdêær öswlpd grv uhfxuvrv ãv dfwlylgdghv gh
xp surmhfwr/ sru irupd d plqlpl}du r fxvwr wrwdo/ hp suhvhqêd gh lqfhuwh}d1
Dvvxph0vh txh d hvwuxwxud gr surmhfwr ì frqkhflgd/ rx vhmd/ hvwær mä gh�qlgdv dv
dfwlylgdghv h dv vxdv uhodêøhv gh suhfhgíqfld1 Ghvwd irupd ì srvvðyho uhsuhvhqwdu
r surmhfwr frpr xpd uhgh gh dfwlylgdghv DrD� 1 Frqvlghud0vh txh h{lvwh xp ýqlfr
uhfxuvr/ hp txdqwlgdgh vx�flhqwh/ sru xpd txhvwær gh vlpsolflgdgh1

Xp grv dvshfwrv txh glvwlqjxh hvwh wudedokr gh frqwulexwrv dqwhulruhv sdud
d whruld gdv uhghv gh dfwlylgdghv ì d qrvvd shuvshfwlyd vreuh d lqfhuwh}d1 D
shuvshfwlyd qrupdophqwh xwlol}dgd ì d gh dvvrfldu d lqfhuwh}d gh xp surmhfwr
ã gxudêær gdv dfwlylgdghv +SHUW,1 Qöv frqvlghudprv txh d lqfhuwh}d qær hvwä
qd gxudêær gdv dfwlylgdghv/ pdv vlp qr vhx frqwhýgr gh wudedokr1 Txdqgr vh
gl} txh xpd dfwlylgdgh ghprud 7 gldv d vhu h{hfxwdgd/ mä vh hvwä d whu hp frqwd

� � � � � � � � � � 	 
 � �  � 
 � � 
 � 
 � �  � � � � � � � � 
 � � 
 � � � � � � � � �
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rxwurv frpsurplvvrv txh srvvdp hyhqwxdophqwh h{lvwlu/ gh wdo irupd txh r hviruêr
ghglfdgr d hvvd dfwlylgdgh ì/ sru h{hpsor/ 5 krudv sru gld1 Dvvlp/ d fkdyh sdud
d ghflvær vreuh d gxudêær gd dfwlylgdgh ì d hvwlpdwlyd gr frqwhýgr gh wudedokr
d hod dvvrfldgr/ qhvwh fdvr ; krphqv0krud1 Vh h{lvwlu d qhfhvvlgdgh gh whuplqdu
hvwd dfwlylgdgh hp phqrv gh 7 gldv/ d uhdfêær lphgldwd vhuä ghl{du rxwudv wduhidv
shqghqwhv/ sdud ghglfdu pdlv whpsr ã dfwlylgdgh hp fdxvd/ rx vhmd/ prgl�fdu
d dorfdêær grv uhfxuvrv/ sdud gdu uhvsrvwd d hvwh uhtxlvlwr1 Xp shglgr sdud
whuplqdu d dfwlylgdgh hp 5 gldv uhvxowduld lphgldwdphqwh qxpd gxsolfdêær gr
hviruêr ruljlqdo1 Ì vhjxqgr hvwd shuvshfwlyd txh xp jhvwru gh surmhfwrv pdqlsxod
rv vhxv uhfxuvrv/ sru irupd d dofdqêdu rv remhfwlyrv hvshfl�fdgrv1 Frqkhfhqgr r
frqwhýgr wrwdo gh wudedokr gdv dfwlylgdghv/ rv uhfxuvrv vær dwulexðgrv sru irupd
d rewhu dv gxudêøhv suhwhqglgdv1 D lqfhuwh}d vxujh suhflvdphqwh gd gl�fxogdgh
gh gh�qlu r frqwhýgr gh wudedokr gh xpd dfwlylgdgh1 Hqwær srghprv gl}hu txh
vær qhfhvväulrv hqwuh ; d 43 krphqv0krud/ sdud h{hfxwdu xpd dfwlylgdgh/ sru
h{hpsor1

Srghprv glvwlqjxlu grlv wlsrv gh dfwlylgdghv= dv dfwlylgdgh xqlprgdlv/ hp
txh d qhfhvvlgdgh gh uhfxuvrv h d gxudêær vær �{rv ã sulrul +s1h1 vær qhfhvväulrv
5 krphqv d wudedokdu 9 gldv,/ h dv dfwlylgdghv pxowlprgdlv/ txh srghp vhu h{h0
fxwdgdv frp glihuhqwhv dorfdêøhv gh uhfxuvrv/ vhqgr d gxudêær xpd ixqêær ghvvd
dorfdêær +s1h1 r frqwhýgr gh wudedokr wrwdo gh 45 krphqv0gld/ srgh vhu h{hfxwdgr
sru 4 krphp hp 45 gldv/ 5 krphqv hp 9 gldv rx phvpr sru 418 krphqv hp ;
gldv,1 R prghor txh ydl vhu sursrvwr frqvlghud dfwlylgdghv pxowlprgdlv1

Pdlv hvshfl�fdphqwh/ r sureohpd srgh vhu gh�qlgr gd vhjxlqwh irupd= gdgd
xpd uhgh gh dfwlylgdghv DrD/ h{lvwh dvvrfldgr d fdgd dfwlylgdgh @ xp frqwhýgr
gh wudedokr +cZrun frqwhqw*, ghvljqdgr sru ` � 1 Dvvxph0vh txh hvvh frqwhýgr gh
wudedokr ì dohdwöulr h vhjxh d glvwulexlêær h{srqhqfldo/

` � � i T Eb � � / ; @ 5 �/ +518:,



51;1 DSUHVHQWDÊÆR GR SUREOHPD HVWXGDGR 8<
hp txh � ì r frqmxqwr gdv dfwlylgdghv1 Hvwd hvfrokd irl ihlwd sru xpd txhvwær
gh vlpsolflgdgh qr fäofxor gr ydoru hvshudgr +�*b � ,1 Frqvlghud0vh vö xp uhfxuvr/
hp txh % � uhsuhvhqwd d txdqwlgdgh gh uhfxuvr dorfdgr ã dfwlylgdgh @/

f � , � � % � � � � 	 4c ; @ 5 �/ +518;,

rqgh , � ì xp olplwh lqihulru gd dorfdêær gh uhfxuvrv h � � xp olplwh vxshulru1
Txdqgr vh dwulexl xpd txdqwlgdgh gh uhfxuvr % � ã dfwlylgdgh @/ lqfruuh0vh

qxp fxvwr gh uhfxuvr ljxdo d

� � ' % � ` � / +518<,

r txh uhvxowd qd gxudêær

t � ' ` �
% � 1 +5193,

Frpr ` � ì xpd yduläyho dohdwöuld/ r phvpr dfrqwhfh frp � � h t � 1
Dvvxph0vh wdpeìp txh r surmhfwr whp xpd gdwd gh frqfoxvær hvshfl�fdgd

A / h xpd shqdol}dêær sru dwudvrv/ txh ì ixqêær gd gdwd uhdo gh frqfoxvær gr
surmhfwr/ ghvljqdgd sru SEC � �A �/ rqgh C � ì d gdwd gh uhdol}dêær gr qö ? � / xpd
y1d11 Sru xpd txhvwær gh vlpsolflgdgh/ frqvlghud0vh txh d ixqêær gh shqdol}dêær
ì sursruflrqdo dr dwudvr/ frp xpd frqvwdqwh gh sursruflrqdolgdgh S � +fxvwr gr
dwudvr sru xqlgdgh gh whpsr,

SEC � � A � ' S � �4@ ifcC � � Aj1 +5194,
� � � � 	 
 � � � �  	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � ! " # $ % & ' # ' ( ' "
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R remhfwlyr gd dqäolvh ì ghwhuplqdu r yhfwru gh dorfdêær gh uhfxuvrv f/ sdud

wrgdv dv dfwlylgdghv gr surmhfwr/ gh wdo irupd txh r fxvwr wrwdo hvshudgr/ gh
h{hfxwdu dv dfwlylgdghv h vhu shqdol}dgr shor dwudvr/ vhmd plqlpl}dgr/

4�?� H i�Ef� n S � �4@ ifcC � � Ajj / +5195,
rqgh �Ef� ì xpd y1d1 gdgd sru

�Ef� '[

� � �
% � ` � / +5196,

h fdgd % � rehghfh ã uhvwulêær +518;,1



Fdsðwxor 6

R prghor gh surjudpdêær
glqåplfd

614 Dsuhvhqwdêær gr prghor
D dsolfdêær gr irupdolvpr gh surjudpdêær glqåplfd uhtxhuh d uhsuhvhqwdêær gd
ixqêær d rswlpl}du +5195,/ frpr xpd ixqêær uhfruuhqwh/ rx sru hvwäjlrv1 Frpr
mä ylprv qd vhfêær 51;/ r remhfwlyr ghvwh wudedokr ì ghvhqyroyhu xp prghor txh
shuplwd plqlpl}du r fxvwr wrwdo dvvrfldgr d xp surmhfwr/ gdqgr lqglfdêær gh
txdo r ydoru öswlpr gd dorfdêær grv uhfxuvrv ãv dfwlylgdghv/ sdud txh r remhfwlyr
vhmd fxpsulgr1

Vhmd � r frqmxqwr gh wrgdv dv dfwlylgdghv1 Sdud frqvhjxlu rewhu xp prghor
yläyho/ irl qhfhvväulr lpsru d h{lvwíqfld gh xpd ýqlfd yduläyho d rswlpl}du/ hp
fdgd hvwäjlr1 Sdud wdo irl qhfhvväulr �{du whpsruduldphqwh r ydoru gdv uhvwdqwhv
yduläyhlv1

Ydprv vxsru txh vrprv fdsd}hv gh lghqwl�fdu xp vxefrqmxqwr gh dfwlylgd0
ghv d vhu �frqglflrqdgr�/ qr vhqwlgr hp txh d vxd dorfdêær gh uhfxuvrv ì �0
{dgd1 Hvvh vxefrqmxqwr srgh hqwær vhu uhprylgr gr frqmxqwr gdv yduläyhlv gh
ghflvær1 Pdv hvwh qær ì xp vxefrqmxqwr txdotxhu> hoh ghyh shuplwlu txh fdgd

94
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�_S � 0 cxqlirupho| gluhfwhg fxwvhw* gd uhgh frqwhqkd h{dfwdphqwh xpd yduläyho gh
ghflvær1 D hvwh vxefrqmxqwr gh yduläyhlv �{dv ydprv fkdpdu I 1 Qdwxudophqwh/
r frqglflrqdphqwr whuä txh vhu uhprylgr qr �qdo/ hqxphudqgr wrgdv dv srvvðyhlv
dorfdêøhv gh I h vhohfflrqdqgr d phokru1

R surfhglphqwr xwlol}dgr sdud lghqwl�fdu rv �_S*v gh xpd uhgh gh dfwlylgdghv
h d vxd lqwhuvhfêær/ txh ì htxlydohqwh dr frqmxqwr I / ì dsuhvhqwdgr qd vhfêær 6151

VhmdG �I r frqmxqwr gdv yduläyhlv gh ghflvær1 Gh�qlprv r hvwäjlr gr irupd0
olvpr gh SG frpr r prphqwr gd ghflvær vreuh r ydoru gh % � / sdud fdgd dfwlylgdgh
@ 5 G1 Hp fdgd hvwäjlr gd SG/ ì ihlwd d rswlpl}dêær gh xpd ýqlfd yduläyho gh
ghflvær1 Ghvwd irupd kdyhuä wdqwrv hvwäjlrv txdqwdv dv yduläyhlv gr frqmxqwr G1
Ydprv vxsru txh kä g hvwäjlrv/ orjr g ' mGm ' m�m � mIm1

Qhvwh prghor h{lvwh wdpeìp r frqfhlwr gh hvwdgr1 Gh�qlprv r hvwdgr frpr
r yhfwru gh whpsrv gh uhdol}dêær gh xp frqmxqwr gh qöv/ txh shuplwhp wrpdu
d ghflvær % � h fdofxodu r frqwulexwr gr hvwäjlr/ frp @ 5 G1 R hvwdgr shuplwh
uhsuhvhqwdu d hyroxêær gr surmhfwr qr whpsr h dv ghflvøhv wrpdgdv luær uh hfwlu
hvvh hvwdgr1 Sru h{hpsor/ vh qxp ghwhuplqdgr hvwäjlr gr surmhfwr/ r hvwdgr
iru wdo txh srvvd suryrfdu xp dwudvr/ d txdqwlgdgh gh uhfxuvrv dwulexðgd luä vhu
pdlru/ sdud whqwdu uhsru r surmhfwr qr vhx uxpr1

R hvwdgr qr hvwäjlr n vhuä jhqhulfdphqwh ghvljqdgr sru r � 1 Wlslfdphqwh/
r � ' E| � � / � � � /| � � � sdud xp vxefrqmxqwr gh qöv E� � / � � � /� � �1

Ydprv qxphudu rv hvwäjlrv sdud wuäv/ gh wdo irupd txh �hvwäjlr n� vljql�txh
txh idowdp & hvwäjlrv sdud frpsohwdu r surmhfwr/ h ydprv lghqwl�fdu d yduläyho gh
ghflvær qr hvwäjlr n sru % 	 
 � 1 Dvvlp/ r �hvwäjlr 4� ì r hvwäjlr txh frqwìp r qö
whuplqdo q/ h d yduläyho gh ghflvær % �  � / h r �hvwäjlr N� ì r hvwäjlr txh frqwìp r
qö lqlfldo 4 h d yduläyho gh ghflvær % � � � 1

Sdud wrgrv rv hvwäjlrv h{fhswr r sulphlur +txh frqwìp r qö whuplqdo q, r
frqwulexwr gr hvwäjlr ì vlpsohvphqwh r fxvwr gr uhfxuvr/ xpd y1d1 ljxdo d % � � � ` � � � 1

� � � � � � � � � � � � � � � � � � � � � � �  �  ! � � �  �  � " � � # � # $ # � �  � � � � � � % & ' ( ) * + , ( - . / ' , 0 * ( ) 1 2
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Qr hvwäjlr 4/ r frqwulexwr gr hvwäjlr ì d vrpd gr fxvwr gd xwlol}dêær gh uhfxuvrv
+' % � � � ` � � � , frp r fxvwr gr dwudvr/ vh h{lvwlu +' S � � 4@ ifcC � � Aj,/ vhqgr
dpedv y1d1*v1 Vhmd s � Er � m I� r fxvwr pðqlpr qr hvwäjlr n/ txdqgr r hvwdgr ì r � /
frqglflrqdgr shodv dorfdêøhv �{dv gh I 1 Hqwær/ frpr dfrqwhfh wlslfdphqwh hp
SG/

s � Er � m I� ' 4�?� � � 	 
 � H �� �  � ��% � � � � c r � �n Hs � � � E7 � � � m I�� � +614,

7 � � � ì xpd y1d1 txh uhsuhvhqwd r whpsr gh uhdol}dêær gr hvwdgr v � � � / sdud
& ' 2c � � � cg> % � � � ì d yduläyho gh ghflvær gr hvwäjlr n/ h s � Er � m I� ì ghwhuplqdgr
shod iöupxod +617, dedl{r1 R öswlpr ì fdofxodgr uhpryhqgr r frqglflrqdphqwr/
h d vroxêær ì rewlgd sru

s Er � ' f� ' 4�?� s � Er � m I� � +615,

D vroxêær yld SG jhud xpd sroðwlfd txh suhvfuhyh d dorfdêær gh uhfxuvrv
öswlpd/ vre wrgrv rv srvvðyhlv hvwdgrv gr surmhfwr/ ã phglgd txh hoh dydqêd qr
whpsr1

Xp surfhvvr pdlv uäslgr +pdv qær qhfhvvduldphqwh öswlpr, sdud vhohfflrqdu
dv dfwlylgdghv d vhuhp frqglflrqdgdv +r frqmxqwr I, ì r vhjxlqwh � =

41 Ghwhuplqdu r fdplqkr pdlv orqjr qd uhgh +sru qýphur gh dfwlylgdghv,1 Dv
dfwlylgdghv dr orqjr ghvvh fdplqkr vhuær dv yduläyhlv gh ghflvær
+frqmxqwr G,1

51 Dv rxwudv dfwlylgdghv/ � � G/ vhuær dv dfwlylgdghv d vhu �{dgdv
+frqmxqwr I,1

� � � �  ! " # #  $ � % & '  � ( � ( # " ) " ! ! &  * ( �  !  * + , * %  - . / 0 1 2 3 2 4 5 / 6 7 4 / 3 2 8 9 : 7 ; < = <
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D dsolfdêær gr prghor gh SG id}0vh gd vhjxlqwh irupd= ì fdofxodgr r fxvwr

hvshudgr gr uhfxuvr sdud dv yduläyhlv �{dv/ ghvljqdgr sru ufi +cUhvrxufh Frvw ri
Il{hg yduldeohv*,/

oSs ' H [

� � �
% � ` � ' [

� � �
% � � H E` � � 1 +616,

R sulphlur hvwäjlr frphêd qr hvwdgr r � / srqwr gh sduwlgd sdud r ýowlpr qö gd
uhgh1 Fdofxod0vh

s � Er � m I� ' oSs n 4�?� � � � � � H �% 	 � 
 ` 	 � 
 n S � � H EL�� +617,

rqgh

L ' 4@ ifcC � � Aj +618,

Ghsrlv gr ydoru hvshudgr gr hvwäjlr 4 vhu fdofxodgr/ dsolfd0vh d htxdêær +614,
dwì dofdqêdu r ýowlpr hvwäjlr +fruuhvsrqghqwh dr qö lqlfldo gd uhgh,/ rqgh r hvwdgr
ì r  ' | � ' f1

R uhvxowdgr ì d lqglfdêær gd phokru dorfdêær sdud d sulphlud dfwlylgdgh % 	 � 


txh sduwh gr qö 41 Hvwh surfhglphqwr ì ghsrlv uhshwlgr sdud wrgdv dv srvvðyhlv
dorfdêøhv gdv dfwlylgdghv qr frqmxqwr I 1 Xpd yh} txh % � hvwä gh�qlgr qr lqwhu0
ydor d, � c � � o/ whprv txh uhfruuhu d glvfuhwl}dêær1 Vhmd 6 r qýphur gh glihuhqwhv
ydoruhv gh dorfdêær gh xpd dfwlylgdgh gr frqmxqwr I 1 Hqwær h{lvwhp 6 � � � srv0
vðyhlv dorfdêøhv/ gh hqwuh dv txdlv ì vhohfflrqdgr r öswlpr1 Ghsrlv gd rewhqêær
gr öswlpr/ rx vhmd/ r pðqlpr fxvwr hvshudgr/ �fd glvsrqðyho r ydoru öswlpr gd
dorfdêær gh uhfxuvrv d dwulexlu ãv dfwlylgdghv txh sduwhp gr sulphlur qö gd uhgh1
D sroðwlfd d vhjxlu gdð sdud d iuhqwh ghshqgh qdwxudophqwh gr hvwdgr gr surfhvvr
txdqgr iru qhfhvväulr wrpdu d ghflvær1 Hvwd ì d hvvíqfld gd qdwxuh}d dgdswdwl0
yd gd derugdjhp sru SG= ixwxudv dorfdêøhv wíp txh djxdugdu d uhdol}dêær gdv
dfwlylgdghv suhfhghqwhv/ ã phglgd txh r surmhfwr dydqêd qr whpsr1 Qær ì gliðflo
frqvwdwdu r shvr frpsxwdflrqdo ghvwh prghor gh SG1



6151 XGF*V 2 FLL 98
615 XGF*v 2 FLL
61514 Lghqwl�fdêær grv xgf*v
R surfhglphqwr sdud lghqwl�fdu rv �_S*v +^NxonduqlDgodnkd;9`/ ^Vljdohw1do:<`/
^Hopdjkude|33`, qxpd uhgh gh dfwlylgdghv DrD ì r vhjxlqwh= frphêdu shor ýowlpr
qö ?/ h uhfxdu lwhudfwlydphqwh dwì fkhjdu dr qö lqlfldo �1 Sdud fdgd qö �/ � '
?c ���c �=

41 Ghwhuplqdu xpd vxe0uhgh gh dfwlylgdghv txh suhfhgd r qö � +f� ,> d uhgh
uhvlgxdo vhuä f� ' � �f� 1 R �_S vhuä r frqmxqwr gh dufrv txh xqh f� d
f� 1 f� vhuä xpd vxe0uhgh txh frqwìp r qö lqlfldo h f� xpd vxe0uhgh txh
frqwìp r qö �qdo � 1

51 Sdud fdgd qö � qær uhodflrqdgr frp � +lvwr ì/ txh qær r suhfhgh qhp r
vxfhgh,/ frqvwlwxlu xpd vxe0uhgh txh suhfhgd d xqlær f � � � � � ' i�j ^ i�j1
Gh�qlu xp qryr �_S frpr qr srqwr +4,1

61 Uhshwlu +5, sdud fdgd frqmxqwr gh qöv qær uhodflrqdgrv frp �/ djuxsdqgr0
0rv 5 d 5/ 6 d 6/ hwf/ dwì qær kdyhu pdlv srvvlelolgdghv1 Gh�qlu qryrv �_S*v
frpr hp +4,1

71 Sdudu txdqgr vh dofdqêdu r qö 41

Rughqdu rv �_S*v sru rughp fuhvfhqwh gr qýphur gh dfwlylgdghv1 R sulphlur
cfxwvhw* gh xpd dfwlylgdgh ì r �_S gh phqru ðqglfh txh frqwìp d dfwlylgdgh1 Sdud
dsolfdu hvwh surfhglphqwr/ ydprv frqvlghudu r surmhfwr txh luä vhu hvwxgdgr qr
ghfruuhu ghvwh wudedokr +�jxud 614,1

Sdud hvwh fdvr hp sduwlfxodu/ r surfhglphqwr txh jhud rv �_S*v hvwä uhsuhvhq0
wdgr qd wdehod 614/ h rv �_S*v jhudgrv hvwær uhsuhvhqwdgrv qd �jxud 6141

� � � 	 
 � � 
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11C  (1)

C (2)

C  (3)

C  (4)

C  (5)

C  (6)

C (7)

C (8)

Iljxud 614= Surmhfwr h{hpsor frp rv vhxv xgf*v

Wdehod 614= Jhudêær grv xgf*v gr surmhfwr gd �j1 514
Qrgh Vhw f � Vhw 7f � Fxwvhw � Lghqwl�fdwlrq
: i�c 2c �c ec Dc Sj i.j ibc �fc ��j F � � �

9 i�c 2c �c ec Dj iSc .j iSc .c bc �fj F � � �

8 i�c 2c �c ec Sj iDc .j iDc Hc bc ��j F 	 
 �

i�c 2c �c ej iDc Sc .j iDc Sc .c Hc bj F 	 � �

7 i�c 2c �c Sj iec Dc .j i�c Dc ��j F 	 � �

i�c 2c �j iec Dc Sc .j i�c Dc Sc .j F 	  �

6 i�c 2j i�c ec Dc Sc .j i2c �c ec Dc Sj F 	 � �

5 i�j i2c �c ec Dc Sc .j i�c 2c �j F 	 � �

� Lghqwl�fdêær shorv qöv
� Lghqwl�fdêær shodv dfwlylgdghv1

R sulphlur cfxwvhw* gh fdgd dfwlylgdgh ì hqwær=
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Dfwlylgdgh= 4 5 6 7 8 9 : ; < 43 44
Sulphlur xgf= F � � � F � � � F � � � F � � � F � � � F � � � F � � � F � � � F � � � F � � � F � � �

61515 Ghwhuplqdêær gr fll
Sdud ghwhuplqdu r fll 0 cfxwvhw lqwhuvhfwlrq lqgh{*/ whp txh vh frphêdu sru jhudu
rv �_S*v gd uhgh1 Frqvwuöl0vh ghsrlv d pdwul} gh lqflgíqfld dfwlylgdgh0�_S +�,/
hp txh 6 � 	 ' � vh d dfwlylgdgh � �fd qr �_S �/ h 6 � 	 ' f fdvr frqwuäulr1

��|re|
� 2 � e D S . H

� ' �S|���_@_e
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+619,

R remhfwlyr ì ghl{du sru �{du r pä{lpr qýphur gh dfwlylgdghv srvvðyho/ r txh
vh wudgx} hp dsdjdu r pðqlpr qýphur gh olqkdv qd pdwul} P/ gh wdo irupd txh
d pdwul} uhvlgxdo frqwhqkd h{dfwdphqwh xp 4 hp fdgd froxqd1 Hvwh sureohpd ì
frqkhflgr frpr r VSS 0 cVhw Sduwlwlrqlqj Sureohp*/ h uhsuhvhqwd0vh gd vhjxlqwh
irupd=
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4@ 5 ' [

�

% � +61:,

gh wdo irupd txh/
[

�

6 � � % � ' �c ; �c +61;,
% � 5 ifc �j c

vhqgr % � xpd yduläyho elqäuld/ txh lqglfd vh d dfwlylgdgh � ì rx qær �{dgd= % � ' f
+dfwlylgdgh �{dgd,/ % � ' � +dfwlylgdgh qær �{dgd,1

Qd suäwlfd/ lvwr srgh vhu ihlwr gd vhjxlqwh irupd= sdud fdgd sdu gh �_S*v
frqvhfxwlyr/ ì �{dgr r vxefrqmxqwr gh dfwlylgdghv txh vh lqwhuvhfwdp/ lvwr ì/
dv dfwlylgdghv txh vær frpxqv drv grlv �_S*v +lqglfdgr frp xpd vhwd +#�, qd
pdwul} �,1 Lvwr gh�qh r LV 0 cLqwhuvhfwlrq Vhw* gdv dfwlylgdghv/ txh ì r frqmxqwr
gdv dfwlylgdghv d vhu �{dgr +uhsuhvhqwdgr qr qrvvr irupdolvpr gh SG sru I,/ h
r wdpdqkr ghvwh frqmxqwr gh�qh r S��1 Qr fdvr gr h{hpsor/

U7 ' I ' i2c �c Dc Sc Hc bc �fj , S�� ' .� +61<,
Hvwh surfhglphqwr id} frp txh hp fdgd �_S �txh vö xpd dfwlylgdgh/ frpr

vh srgh yhu d vhjxlu=

��|re|
� 2 � e D S . H

� ' �S|���_@_e
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9

9
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� +6143,
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Diruwxqdgdphqwh/ wrgr hvwh surfhglphqwr srgh vhu vxevwlwxðgr shod ghwhfêær

gr fdplqkr pdlv orqjr qd uhgh/ sru qýphur gh dfwlylgdghv/ �{dqgr dv dfwlylgdghv
txh qær idêdp sduwh ghvvh fdplqkr � 1 Qr fdvr gr qrvvr h{hpsor/ r fdplqkr pdlv
orqjr ì 4070:0441 Hqwær LV +rx I, vhuä frqvwlwxðgr shodv uhvwdqwhv dfwlylgdghv/
frpr hp +61<,1

616 Surmhfwr h{hpsor
Frqvlghuh d uhgh gd �jxud 6151

1
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9

Iljxud 615= Surmhfwr h{hpsor

Ydprv dgplwlu txh r frqwhýgr gh wudedokr +cZrun Frqwhqw*, gh fdgd dfwlyl0
gdgh vhjxh d glvwulexlêær h{srqhqfldo ` � � i TEb � �/ frp rv sduåphwurv dsuh0
vhqwdgrv qd wdehod 6151

� � � � � � � 	 � 
 � � � �  � � � � � � � � � � � � � � � � � � � � �  ! "  ! # $ % & & ' & ( ) * + , - . + + / & 0 + * 1 . 0 , 0 . + 2 .
/ 0 & $ . 3 , 4 . - 2 & . ' . 4 . - 2 5 0 / 5 0 5 $ 5 ' $ * ' 5 0 5 + 6 5 0 , 7 6 . , + 5 8 9 5 0 :
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D gdwd gh frqfoxvær gr surmhfwr ì A ' SD � h r fxvwr gr dwudvr ì S � ' D sru

xqlgdgh gh whpsr +qhvwh fdvr vhpdqdv, hp dwudvr1 Rv ydoruhv gd dorfdêær gh
uhfxuvrv % � vær olplwdgrv dr vhjxlqwh lqwhuydor= f�D � % � � ��D1

R fxvwr gd dorfdêær gh uhfxuvrv sdud fdgd dfwlylgdgh vhuä SE@� ' % � ` � h d
vxd gxudêær t � ' � �

� � 1
Hp sulphlur oxjdu ghwhuplqd0vh r fdplqkr pdlv orqjr qd uhgh/ frpr vh srgh

yhu qd �jxud 616/ uhsuhvhqwdgr frp olqkdv pdlv jurvvdv1

Wdehod 615= Sduåphwurv gd glvwulexlêær h{srqhqfldo sdud wrgdv dv dfwlylgdghv gr
surmhfwr

Dfwlylgdgh @ Sduåphwur b � Tw1 Wudedokr Hvshudgd
4 314 4313
5 3145 ;166
6 3138 5313
7 313; 4518
8 315 813
9 3137 5813
: 3136 66166
; 3137 5813
< 31357 7419:
43 3148 919:
44 3149 9158

1

Dv dfwlylgdghv shuwhqfhqwhv dr fdplqkr pdlv orqjr vhuær dv yduläyhlv gh gh0
flvær= G ' i% � c % � c % 	 c % � � j1 R frqmxqwr gdv dfwlylgdghv �{dv ì r frqmxqwr


 � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! " � � � � � � # � $ % � & � � �  ' ( ) � �  ' � � � � $ � ! " �
� � � � $  � � � � ) � ' ( ) � � & � � � � % � � � � � � � $ % ( � ( � � � � � & * + , - , , . / 0 1 2 3 4 3 5 6 7 1 4 3 5 5 0 7 1 5 8 9 4 6 6 : 1 ; < 6 =
< 1 9 ; 6 < 0 ; 6 > ? 3 1 5 @ 1 ; 6 < 6 A : 1 ; 1 B @ ; 1 5 5 C 1 5 A D - E F G H I J K E L M M N O P P Q R S T U T V T U W X Y Z X [ \ P ] Y W P ^ W X Q _ X T U T
` [ Q a W Q b T R W Z V W R T Q Y b c \ W T U \ b T d ] Y W P ^ W b T U T U Y ^ b Y e W X V Y N
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Iljxud 616= Fdplqkr pdlv orqjr

I ' i	% � c 	% � c 	% � c 	% � c 	% � c 	% � c 	% � � j � / qdv txdlv vh dvvlqdod d qdwxuh}d �{d gdv vxdv
dorfdêøhv frp xp �	� vreuh r {1

Sdud loxvwudu d dsolfdêær ghvwh prghor/ r lqwhuydor gd dorfdêær gh uhfxuvrv
df�D/ ��Do irl glvfuhwl}dgr hp flqfr ydoruhv= 318/ 31:8/ 413/ 4158/ 418/ vhqgr hvwhv rv
ydoruhv srvvðyhlv sdud fdgd uhfxuvr1 Jxldgrv shorv ydoruhv hvshudgrv gdv dfwlyl0
gdghv frp d dorfdêær �qrplqdo� gh uhfxuvrv 	% 	 ' ��f/ d dorfdêær gdv dfwlylgdghv
gr frqmxqwr I irl �{dgd hp

i	% 
 c 	% � c 	% � c 	%  c 	% � c 	% � c 	% � � j ' i��fc ��Dc f�Dc f�Dc ��fc ��Dc ��fj 1 +6144,

Vljql�fd txh d dorfdêær ã dfwlylgdgh 5 irl �{dgd hp 	% 
 ' �1f/ ã dfwlylgdgh 6
hp 	% � ' ��D/ hwf1

� � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � " � � � ! � ! ! # � � � ! � � � � � $ % & ' ( ( ) * ( + , ' - . , & / ( ' %

0 , + 1 2 ( 3 4 5 4
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R fäofxor gr ydoru hvshudgr gr fxvwr grv uhfxuvrv sdud dv dfwlylgdghv �{dv ì

idflophqwh fdofxodgr/ vhqgr

oSs ' [

� � �
	% � � H E` � � ' �e.�D1 +6145,

Pdlv xpd yh}/ h sru xpd txhvwær gh loxvwudêær/ r frqwhýgr gh wudedokr gdv
dfwlylgdghv ` � irl glvfuhwl}dgr hp txdwur ydoruhv/ fdgd xp frp suredelolgdgh
f�2D1 Sru h{hpsor/ sdud ` � � i T Ef��� dvvxplx0vh txh vö srghuld whu txdwur
ydoruhv= ���./ e�../ �f�ff/ 2��HS/ wrgrv frp ljxdo suredelolgdgh � 1

Dv lwhudêøhv gd SG lqlfldp qr hvwäjlr 4/ txh ì gh�qlgr shod yduläyho gh
ghflvær % � � � ' % � � / d dorfdêær d dwulexlu ã dfwlylgdgh ��1 R hvwdgr srgh vhu
gh�qlgr shor frqmxqwr r � ' E| � /| 	 /| 
 �/ rv whpsrv gh uhdol}dêær grv qöv 7/ 8 h 91
Hqwær whprv

s � E| � c | 	 c | 
 m I� ' oSs n4�?� � � H i% � � ` � � n S  H EL�j / +6146,
rqgh

L ' 4@ ifcC � � Aj/ +6147,
h

C � ' 4@ i| 
 n ` � �
% � � c | � n ` �

	% � c | 	 n ` � �
	% � � j� +6148,

R hvwäjlr 5 ì gh�qlgr shod yduläyho gh ghflvær % � � � ' % � 1 R vhx hvwdgr ì
gh�qlgr shor frqmxqwr r � ' E| � / | � / | � �/ vhqgr/

s � E| � c | � c | � m I� ' 4�?� � Hi% � ` � n H ds � E| � cC � cC � �oj +6149,
� � � � � � � �  ! " #  $ %  % � � & ' � �  ( ) % !  %  % ! � ' � ! � # ! * + , % ! � - � � '  

. / 0 1 2 3 4 5 6 6 7 8 9 : 9 9 ; < = > ? @ A B C D E F G H I J K L H M G N O L P H E B F Q E D E F R
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rqgh

C � ' 4@ i| � n ` �

	% �
c | � n ` �

	% �
j h C � ' 4@ i| � n ` �

	% �
c | � n ` �

% �
j1 +614:,

Sdud r hvwäjlr 6/ gh�qlgr shod yduläyho gh ghflvær % � � � ' % � / r hvwdgr ì
gh�qlgr sru E| � �/ h

s � E| � m I� ' 4�?	 
 Hi% � ` � n H ds � E| � cC � cC � �oj +614;,
frp

C � ' 4@ i| � n ` �

% �
c ` �

	% �
j h C � ' ` �

	% �
+614<,

Ilqdophqwh/ r hvwäjlr 7/ txh ì gh�qlgr shod yduläyho % � � � ' % � / whp r hvwdgr
gh�qlgr sru | � ' f=

s � E| � ' f m I� ' 4�?	 � Hi% � ` � n H ds � EC � �oj +6153,
frp

C � ' ` �

% �
� +6154,

D dsolfdêær ghvwh prghor shuplwh rewhu rv vhjxlqwhv uhvxowdgrv=
%  � mI ' ��2D/ frp xp fxvwr wrwdo hvshudgr gh 67;15;/

sdud I '
;

?

=

i	% � c 	% � c 	% � c 	% � c 	% � c 	% � c 	% � � j '
i��fc ��Dc f�Dc f�Dc ��fc ��Dc ��fj

<

@

>

+6155,

Xpd yh} txh fhufd gh �eH xqlgdghv ghvwh fxvwr vh ghyhp drv uhfxuvrv dorfdgrv
ãv dfwlylgdghv �{dv/ vljql�fd txh sdud hvwd dorfdêær gr frqmxqwr I / r ydoru hvsh0
udgr gd dorfdêær gh uhfxuvrv sdud dv txdwur yduläyhlv gh ghflvær i% � / % � / % � / % � � j
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pdlv r fxvwr gr dwudvr ì fhufd gh 2f�1 Xpd yh} txh r fxvwr hvshudgr gd
dorfdêær gh uhfxuvrv ãv yduläyhlv gh ghflvær yduld hqwuh Ef1D� S2�fH�� * �� h
E�1D� S2�fH�� * b�/ ghgx}0vh txh r fxvwr hvshudgr gr dwudvr hvwhmd hqwuh �fH h
�.f1 Xpd yh} txh r fxvwr pdujlqdo gr dwudvr ì gh D/ suhyí0vh txh r surmhfwr
hvwhmd dwudvdgr qr pðqlpr 2��S vhpdqdv h qr pä{lpr �e vhpdqdv1

Sdud uhpryhu r frqglflrqdphqwr gh I / whuðdprv txh fdofxodu r fxvwr hvshudgr
h r ydoru öswlpr gdv yduläyhlv gh ghflvær/ sdud wrgdv dv srvvðyhlv frpelqdêøhv gdv
yduläyhlv �{dv/ h{lvwlqgr D � ' .H�2D srvvlelolgdghv1 Frpr hvwh fäofxor vh prvwurx
lpsudwlfäyho hp whuprv gh whpsr gh frpsxwdêær/ rswrx0vh sru uhgx}lu r qýphur
gh ydoruhv srvvðyhlv/ sdud dv yduläyhlv gh I d wuív if�Dc ��fc ��Dj/ ruljlqdqgr
dvvlp � � ' 2�H. hqxphudêøhv/ r txh mä irl ud}räyho1 R uhvxowdgr ghvwd surfxud
+yhu dsíqglfh G,/ rewlgr dr �p gh 474 plqxwrv/ irl r vhjxlqwh=

% � � mI � ' ��2D/ frp xp fxvwr wrwdo hvshudgr gh 2Hf�HD/
frp I � '

;

?

=

i% �� c % �� c % �� c % �� c % �� c % �� c % � � 	 j '
if�Dc ��Dc f�Dc ��fc ��fc ��Dc ��fj

<

@

>

+6156,
Dvvlp/ d dorfdêær öswlpd sdud r xgf lqlfldo/ frpsrvwr shodv dfwlylgdghv 4/ 5/ 6/
ì gdgr sru

i% � � c % �� c % �� j ' i��2Dc f�Dc ��Dj 1 +6157,
Hvwä dvvlp glvsrqðyho r yhfwru frpsohwr gdv dorfdêøhv sdud dv dfwlylgdghv �{dv/
txh ohydudp dr öswlpr +dsuhvhqwdgr hp +6156,,/ ehp frpr dv sroðwlfdv öswlpdv
fruuhvsrqghqwhv +frp hvwd dorfdêær gdv yduläyhlv �{dv, qrv uhvwdqwhv hvwäjlrv gr
surmhfwr1 Hvwdv sroðwlfdv öswlpdv hvwær uhsuhvhqwdgdv qr dsíqglfh G/ frqvlghudq0
gr mä r uhvxowdgr gd dqäolvh gh vhqvlelolgdgh/ ihlwr qd vhfêær 6171

Rv ydoruhv gdv dorfdêøhv ãv rxwudv yduläyhlv gh ghflvær +dfwlylgdghv 7/ :/ h
44, ghshqghp qdwxudophqwh gr uhvxowdgr gdv wuív dfwlylgdghv gr sulphlur xgf1
Dvvlp/
+l, Vh d dfwlylgdgh 4 whuplqdu sulphlur/ hqwær vhuä frqkhflgr r whpsr gh uhdol}d0

êær gr qö 51 Hvwd lqirupdêær hp frqmxjdêær frp dv dorfdêøhv hvshfl�fdgdv
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sdud dv yduläyhlv �{dv/ luld shuplwlu orfdol}du d dorfdêær öswlpd sdud % �� / qd
sroðwlfd öswlpd suhyldphqwh ghvhqyroylgd sdud r hvwäjlr 61

+ll, Vh d dfwlylgdgh 5 whuplqdu sulphlur/ hqwær ghyhuä �fdu �gruphqwh� d djxdu0
gdu d �qdol}dêær gd dfwlylgdgh 7/ txh sru vhx odgr qær srgh lqlfldu vhp
txh 4 whqkd whuplqdgr1

+lll, Vh d dfwlylgdgh 6 whuplqdu sulphlur/ hqwær r qö 7 vhuä uhdol}dgr1 Srghprv
lqlfldu dv dfwlylgdghv ; h < frp dv dorfdêøhv hvshfl�fdgdv qr yhfwru gdv
dorfdêøhv �{dv I 1

D dorfdêær öswlpd whp xp fxvwr gh uhfxuvrv hvshudgr gh 49;167� 1 Qrwh txh
txdqgr idodprv gr öswlpr/ qær hvwdprv d idodu gh xp öswlpr devroxwr/ xpd
yh} txh d surfxud shor hvsdêr gh Z h [ irl olplwdgr drv ydoruhv vhohfflrqdgrv
sdud glvfuhwl}dêær1 Sdud qær frphwhu xpd lpsuhflvær/ ydprv sdvvdu d uhihulu hvwh
öswlpr hqwuh dvsdv1

Xp olplwh lqihulru sdud r fxvwr grv uhfxuvrv gdv uhvwdqwhv wuív yduläyhlv gh
ghflvær ì f�D EH d` � o n H d` � o n H d` � � o� ' 2S�fe/ vhqgr r olplwh vxshulru gh
��D EH d` � o n H d` � o n H d` � � o� ' .H��21 Hqwær/ r olplwh lqihulru gr fxvwr grv
uhfxuvrv ì �be��H h r olplwh vxshulru 2eS�eS1 Dvvlp/ r fxvwr gr dwudvr yduld hqwuh
+2Hf�HD�2eS�eS� ' �e��b h E2Hf�HD��be��H� ' HS�e.� Xpd yh} txh d shqdol}dêær
xqlwäuld sru dwudvrv ì gh D/ lvwr lpsolfd txh r dwudvr hvshudgr vre d dorfdêær ös0
wlpd yduld hqwuh 91;; vhpdqdv h 4:15< vhpdqdv1 Srghprv revhuydu txh d uhgxêær
qr fxvwr vh ghyh hvvhqfldophqwh ã uhgxêær qr ydoru hvshudgr gr dwudvr1

617 Dqäolvh gh vhqvlelolgdgh
Srghprv yhu xpd h{shulíqfld idfwruldo frpsohwd +frp D � glihuhqwhv dorfdêøhv sdud
dv dfwlylgdghv gr frqmxqwr I, frpr xpd irupd gh dqäolvh gh vhqvlelolgdgh1 Pdv/

� � � 	 
 � �  � � � � � � � �� � � � � � � � �
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ghsrlv gh frqvhjxlgr r yhfwru gh dorfdêøhv �öswlpr� E% � � c % �� c % �� c % �� c % �� c % �� c % �� c % � � � �/
srghprv whu lqwhuhvvh hp whvwdu d vhqvlelolgdgh gr fxvwr wrwdo d shtxhqdv dowhud0
êøhv qdv yduläyhlv1

Xpd irupd vlpsohv gh id}hu dqäolvh gh vhqvlelolgdgh ì id}hu yduldêøhv
xpd0d0xpd/ txh srgh vhu ghvfulwd frpr vh vhjxh=

sdud fdgd % �	 5 I / dydoldu d shuirupdqfh gr fxvwr gr surmhfwr/ hp fdgd xp
grv ydoruhv �yl}lqkrv�1

Kä txdwur srvvðyhlv uhvxowdgrv sdud r fxvwr1 Srgh vhu=

41 prqöwrqr fuhvfhqwh= hqwær glplqxlu % � vh srvvðyho 
 >
51 prqöwrqr ghfuhvfhqwh= hqwær dxphqwdu % � vh srvvðyho �  >
61 hp irupd gh �b�= hqwær whvwdu dperv rv odgrv gh % � >
71 hp irupd gh �a�= hqwær whvwdu dperv rv odgrv gh % � 1

D dqäolvh gh vhqvlelolgdgh irl ihlwd gr vhjxlqwh prgr= sdud fdgd % � 5 I /
�{rx0vh r ydoru f�D/ ��f rx ��D/ pdqwhqgr wrgrv dv rxwudv dorfdêøhv d yduldu1 Lvwr
uhvxowrx hp wuív ydoruhv glihuhqwhv sdud r fxvwr wrwdo hvshudgr/ frpr vh srgh
yhu qd wdehod 6161 Sru h{hpsor/ sdud % � ' f�D/ r fxvwr wrwdo hvshudgr +�A.,
irl gh 2Hf�HD1 Mä sdud % � ' ��f/ �A. ' 2HD�f�1 Ilqdophqwh sdud % � ' ��D/
�A. ' 2H��Hf1 R phvpr surfhglphqwr uhshwlx0vh sdud dv uhvwdqwhv yduläyhlv
�{dv1

Gh vhjxlgd/ sdvvrx0vh d dqdolvdu r frpsruwdphqwr gd fxuyd gr �A./ txdqgr
fdgd % � 5 I yduld1 R ydoru pðqlpr gr �A./ hp fdgd froxqd/ hvwä hqidwl}dgr/ h
vxjhuh d phokru rsêær sdud r % � fruuhvsrqghqwh1

Gd dqäolvh gr frpsruwdphqwr gd fxuyd/ wlududp0vh dv vhjxlqwhv frqfoxvøhv1
� � � � � � � � � � � � � � � � � � � � � � � � � �  � ! � � �  � " �   �  � � � � # $% & ' ( )* + , - . / 0 1 1 - 2 - 3 - 4 5 4 6 4 6 5 7 . 6 8 9 5 : 0 ; 5 3 0 : 0 < 0 : : 6 : - 5 1 6 = >? @ A B C
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Wdehod 616= Yduldêær gr FWH sdud glihuhqwhv ydoruhv gdv yduläyhlv �{dv
� � � � � � � � � � � � � 	 � � 
 � � � � � �  �

� � � 2Hf�HD � � � � � � 2Hf�HD � � � � � � � � � � � � �  � ! " # $ % " & ' '
( ) * + , - . / 0 , - + . / + , + + . / 1 , + 2 2Hf�HD 2Hf�HD . 3 2 , 0 . 2Hf�HD

+ , 0 . / 1 , / - 2Hf�HD . / 0 , 2 2 . / 2 , 0 4 . / + , + + 2Hf�HD . / + , 2 .

Wde1 1 , 5 + , 0 - , 0 Wde1 1 , 0 Wde1 1 , 2 + , 0 Wde1 1 , 4

Frpr sdud % 6 h sdud % 7 / r �A. whp xp frpsruwdphqwr prqöwrqr ghfuhv0
fhqwh/ h qær ì srvvðyho dxphqwdu pdlv %/ frqfoxl0vh txh ��D vhuä r phokru ydoru
sdud hvwdv gxdv yduläyhlv +frpr lqglfdgr qd ýowlpd olqkd gd wdehod 616,1

Sdud r fdvr gh % 8 / �A. whp xp frpsruwdphqwr prqöwrqr fuhvfhqwh/ h frpr
qær ì srvvðyho glplqxlu % 8 / f�D ì r phokru ydoru sdud hvwd yduläyho1

Frpr % 9 / % : h % ; < lqgx}hp dr �A. xpd irupd hp �b�/ hqwær ghyh0vh whvwdu
hp dperv rv odgrv gr phqru % +yhu uhvxowdgrv qdv wdehodv lqglfdgdv,1

Ilqdophqwh sdud % = / hp txh r �A. whp xpd irupd gh �a�/ h qær ì srvvðyho
whvwdu dperv rv odgrv gh % = ' f�D/ ih}0vh xpd surfxud shuwr gh f�D/ frpr vh srgh
yhu qd wdehod 6171 Frpr �A. qær phokrurx/ frqfoxl0vh txh f�D ì r phokru ydoru
sdud % = 1

Qd wdehod 618 srgh0vh yhu txh sdud % 9 ' ��2D/ �A. phokrurx oljhludphqwh1
Qd wdehod 619/ ih}0vh xpd surfxud frp % : shuwr gh ��ff1 Rewhyh0vh xp ph0

okru ydoru sdud r �A. xvdqgr % : ' ��2D1 Pdv frpr d fxuyd qær prvwurx xp
frpsruwdphqwr prqöwrqr/ sdud hvwhv ydoruhv/ whvwrx0vh ã yrowd ghvwh srqwr/ sdud
yhu vh hud srvvðyho phokrudu1 Pdv r uhvxowdgr pdqwhyh0vh1

Sdud % ; < +wdehod 61:,/ yhul�frx0vh txh ��ff vhuld/ qxpd sulphlud shvtxlvd/ r
phokru ydoru1 Pdv frpr �A. qær ì prqöwrqr qhvwh lqwhuydor/ whvwrx0vh ã yrowd
gh ��ff pdlv xpd yh}/ frp xp lqwhuydor pdlv dshuwdgr/ frqfoxlqgr0vh txh ���2D
gduld phokruhv uhvxowdgrv1

Ghsrlv ghvwd vìulh gh surfxudv/ r phokru ydoru srvvðyho sdud �A. irl frqvh0
jxlgr frp d frpelqdêær gh ydoruhv uhsuhvhqwdgd hp +6158,/ whqgr vlgr frqvhjxlgd
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Wdehod 617= Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {5
FWH  �

�

318 5;31;8
% � 3188 5;4159

3198 5;514
318

Wdehod 618= Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {9
FWH % �

�

31:8 5<7178
% � 4133 5;31;8

4158 5;3165
4158

Wdehod 619= Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {;
FWH % �

� +� � , % �
� +2 � ,

31:8 5:819<
4133 5;31;8

% � 41458 5;61<:
4158 5:71;9 5:71;9
416:8 5::1<;

5 � fro1 4158

xpd glplqxlêær gr fxvwr wrwdo hvshudgr gh D�bb1

i% � 	 c % �
 c % �� c % �� c % � c % �
� c % �� c % � 	 � j ' i��2Dc f�Dc ��fc f�Dc ��fc ��2Dc ��Dc ��fj

frp xp fxvwr hvshudgr gh ' 2.e�HS1 +6158,
D glplqxlêær gr fxvwr wrwdo hvshudgr srgh sduhfhu lqvljql�fdqwh/ pdv d dqäolvh

grv vhxv hohphqwrv frqvwlwxlqwhv srgh vhu hvfoduhfhgrud1
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Wdehod 61:= Yduldêær gr FWH sdud glihuhqwhv ydoruhv gh {43
FWH % � � -+4 � , % � � -+5 � ,

31:8 5;41<;
31;:8 5;4146

% � � 4133 5;31;8 5;31;8
41458 5;31;4
4158 5;31<8

5 � fro1 41458

R fxvwr grv uhfxuvrv yduld hqwuh

% �
� � H d` � o n [

� � � �
% 	


 � H d` 
 o n f�D EH d` � o n H d` � o n H d`   o� ' �bf�S�

+6159,
h

6�?
+

2.e�HS( % 	
 � H d`  o n [

� � � �
% 	


 � H d` 
 o n ��D EH d` � o n H d` � o n H d`   o�
,

' 2e2�.�� +615:,
Sruwdqwr/ r fxvwr gr dwudvr yduld hqwuh f h �2��D/ yduldqgr r dwudvr hqwuh f
h S�e� vhpdqdv1 Pdlv xpd yh}/ d uhgxêær gr fxvwr wrwdo hvshudgr h{solfd0vh
hvvhqfldophqwh shod uhgxêær gr ydoru hvshudgr gr dwudvr1

618 Loxvwudêær gh fhqäulrv
Hvwd vhfêær whp sru remhfwlyr h{solfdu wrgr r frpsruwdphqwr gr prghor/ sdud
xp srvvðyho fhqäulr gr surmhfwr h{hpsor/ lqwurgx}lgr qd vhfêær 6161 Hvwd loxv0
wudêær luä prvwudu r frpsruwdphqwr gr prghor/ suhflvdphqwh qrv lqvwdqwhv gh
whpsr hp txh ì qhfhvväulr wrpdu ghflvøhv/ r txh dfrqwhfh qr lqðflr gr surmhfwr
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h txdqgr whuplqdp dv dfwlylgdghv1 Rv frqwhýgrv gh wudedokr gdv dfwlylgdghv
yær vhu dohdwruldphqwh hvfroklgrv1 Rv ydoruhv gd dorfdêær gh uhfxuvrv vær/ frpr
luhprv yhu/ lqglfdgrv shor prghor1 Dvvlp/ r sulphlur lqvwdqwh gh whpsr hp txh
ì qhfhvväulr wrpdu ghflvøhv ì hp | ' f1 Qhvvh prphqwr/ h frpr lqglfdgr qd
vhfêær 617 � � / ghyhprv lqlfldu r surmhfwr frp % � ' ��2D/ % � ' f�D h % � ' ��f1 Vh
�� iru ljxdo d �2�D/ �2 ' b h �� ' �H/ sru klsöwhvh/ luhprv whu dv vhjxlqwhv
gxudêøhv sdud dv sulphludv dfwlylgdghv gr surmhfwr= + � ' �f/ + � ' �H h + � ' �H1
R hvwdgr gr surmhfwr qhvwd dowxud ì loxvwudgr qd �jxud 617/ rqgh vh uhsuhvhqwdp
dv dfwlylgdghv dfwlydv qxpd wdehod frorfdgd gr odgr hvtxhugr gd �jxud1

t=0

Da PD:    x1*=1.25, x2*=0.5, x3*=1.0

Se    w1=12.5, w2=9, w3=18              Y1=10, Y2=18, Y3=18

t1=0

t2=10

t4=18

(18)

(10)1

2

3

4

5

6

7

1

2

3

4

5

6

7

8

10

11

9

(18)

Act.
1
2
3

Iljxud 617= Hvwdgr gr surmhfwr qr lqvwdqwh w@3

R suö{lpr prphqwr hp txh ì qhfhvväulr wrpdu ghflvøhv ì hp | ' �f/ xpd
yh} txh whuplqd d dfwlylgdgh �1 Qhvvd dowxud/ dv dfwlylgdghv e/ D h S srghp
lqlfldu1 Frpr % � hud xpd yduläyho gh ghflvær/ r vhx ydoru srgh vhu rewlgr shod
sroðwlfd öswlpd ghvhqyroylgd sdud r hvwäjlr �/ xwlol}dqgr d ixqêær +614;,/ h sdud

� � 	 
 � �  � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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t=10

Da PD:    x4*=1.0, x5*=0.5, x6*=1.0

Se    w4=20, w5=4, w6=24              Y4=20, Y5=8, Y6=24

t1=0

t2=10

t4=18

(18)

1

2

3

4

5

6

7

2

3

4

5

6

7

8

10

11

9

(18)

Act.
2
3
4
5
6

(20)

(8)

(24)

Iljxud 618= Hvwdgr gr surmhfwr qr lqvwdqwh w@43

| � ' �f/ rewhyh0vh % �� ' ��f1 Hvwh ydoru srgh vhu olgr qr dsíqglfh G1 Qd wdehod
uhvshfwlyd/ r ydoru pdlv suö{lpr gh | � ì �S�D�.�1 Sdud hvvh fdvr/ r ydoru öswlpr
gh % � ì �1 Sdud % � h % � / frpr id}hp sduwh gr frqmxqwr gdv yduläyhlv �{dv/ r vhx
ydoru irl ghwhuplqdgr uhfruuhqgr ã frpsohwd hqxphudêær gh I / vhqgr r vhx ydoru
�öswlpr� lqglfdgr qr frqmxqwr +6158,1 Gh vhjxlgd/ rv frqwhýgrv gh wudedokr gdv
dfwlylgdghv e/ D h S +�e/ �D h �S, luær wrpdu ydoruhv dohdwöulrv/ uhvxowdqgr hp
gxudêøhv/ frpr lqglfdgr qd �jxud 6181

R suö{lpr lqvwdqwh gh whpsr hp txh ì qhfhvväulr wrpdu ghflvøhv ì | ' �H
+�jxud 619,/ rqgh % � h % � vær yduläyhlv �{dv/ vhqgr r vhx ydoru lqglfdgr qr frqmxqwr
+6158,1 Frqwlqxdqgr r surfhvvr +yhu �jxudv 61: d 6144,/ sdvvdprv dr lqvwdqwh
�f/ rqgh % �� srgh vhu rewlgr shod sroðwlfd öswlpd sdud r hvwäjlr 5 +dsíqglfh
G,/ rqgh i| � c | � c | � j ' i�fc �fc �Hj1 Rv ydoruhv txh whprv pdlv suö{lprv vær
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t=18

Da PD:    x8*=1.25, x9*=1.5

Se    w8=35, w9=42              Y8=28, Y9=28

t2=10

t4=18

2

3

4

5

6

7

4
6

7

8

10

11

9

Act.
4
6
8
9

(20)

(24)

(28)

(28)

Iljxud 619= Hvwdgr gr surmhfwr qr lqvwdqwh w@4;

t=30

Da PD:    x7*=1.25, x9*=1.5, x10*=1.0

Se    w7=35              Y7=28

t2=10

t4=18

2

3

4

5

6

7

6

7

8

10

11

9

Act.
6
7
8
9 (24)

(28)

(28)

t2=30 (28)

Iljxud 61:= Hvwdgr gr surmhfwr qr lqvwdqwh w@63
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t=34

t4=18

3

4

5

6

7

7

8

10

11

9

Act.
7
8
9

(28)

(28)

t2=30 (28)

Iljxud 61;= Hvwdgr gr surmhfwr qr lqvwdqwh w@67

t=46 3

5

6

7

7

10

11

Act.
7

10

t2=30 (28)

t5=46

Da PD:    x10*=1.0

Se    w10=8              Y10=8

(8)

Iljxud 61<= Hvwdgr gr surmhfwr qr lqvwdqwh w@79

i�S�D2c �.��Sc ���f�j � � / vhqgr r ydoru öswlpr fruuhvsrqghqwh ljxdo d ��2D1 % �� h
% � � � vær lqglfdgrv qr frqmxqwr +6158,1 Hp | ' �e whuplqd d dfwlylgdgh S/ pdv
qær srghprv lqlfldu d ��/ srlv d . dlqgd qær whuplqrx1 Hp | ' eS whprv txh
ghflglu r ydoru öswlpr sdud % � � / txh wdpeìp ì lqglfdgr qr frqmxqwr +6158,1 Hp

� � � 	 
 � 	 � �  � � � � � � � � 	 � � 	 � � � �  � 	  � � � 	 � � � � � � 	 � � � � � 	 � � � � � � � � � � 	 	 � � � � � � � � � 	 �  � 
 � � �  � 	
�   � � 	 
 � � � � 	 � �  � � � � � � � ! � � � �  � " � � 
 � � � � � � �   	 �  � � �  
 � � � � � � 
 � � � � � � � � � � #
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t=54 3

6

7

7

11

Act.
7

t2=30 (28)

Iljxud 6143= Hvwdgr gr surmhfwr qr lqvwdqwh w@87

t=58
6

7

11

Act.
11

t6=58

Da PD:    x11*=1.0

Se    w11=8              Y11=8

(8)

Iljxud 6144= Hvwdgr gr surmhfwr qr lqvwdqwh w@8;

| ' De d dfwlylgdgh �f whuplqd/ pdv qær ì qhfhvväulr wrpdu ghflvøhv1 Sru ýowlpr/
sdud | ' DH/ whprv txh ghflglu txdo r ydoru öswlpr sdud % � � 1 Frqvxowdqgr qr
dsíqglfh G/ d sroðwlfd öswlpd sdud r hvwäjlr �/ h surfxudqgr r ydoru pdlv suö{lpr
gh i| � c | � c | � j ' i�Hc eSc DHj/ rewhp0vh % � � ' ��f1 Sdud hvwh fhqäulr/ r surmhfwr
whuplqd qr lqvwdqwh | ' SS +�jxud 6145,/ rx vhmd/ frp xp dwudvr gh xpd vhpdqd1
Dvvlp/ r fxvwr wrwdo gr surmhfwr +AJ|@, �Jr|, luä vhu ljxdo dr fxvwr grv uhfxuvrv
+oS, pdlv r fxvwr gr dwudvr +|S,1

oS ' [

� � �
% � ` � * 2D� +615;,
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|S ' S � �4@ ifcC � � Aj ' D�4@ ifc SS� SDj ' D +615<,

AJ|@, �Jr| ' oSn |S * 2DS +6163,

t7=66
Fim do projecto

tc=5*(66-65)=5

rc =∑xaWa ≅ 251            TotalCost ≅ 256

T=65

t=66

7

Iljxud 6145= Hvwdgr gr surmhfwr qr lqvwdqwh w@99 +Ilp,

Dwudyìv ghvwd loxvwudêær ì srvvðyho shufhehu d dsolfdêær ghvwh prghor gh sur0
judpdêær glqåplfd/ ehp frpr frqvwdwdu d vxd qdwxuh}d dgdswdwlyd/ dr orqjr
gd ylgd gr surmhfwr1 Xpd vroxêær hvwäwlfd srghuld vhu lqwhuhvvdqwh hp whuprv
pìglrv/ pdv qær shuplwluld fruuljlu srvvðyhlv ghvylrv qrv whpsrv gr surmhfwr1
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Fdsðwxor 7

Lpsohphqwdêær gr prghor
R prghor gh SG dsuhvhqwdgr qr fdsðwxor 6 irl lpsohphqwdgr hp Pdwode
+^PdwkZrunv<9`/ ^PdwkZrunv<:d`/ ^PdwkZrunv<:e`/ ^PdwkZrunv<;d`/
^PdwkZrunv<;e`/ ^PdwkZrunv<;f`/ ^PdwkZrunv<<d`/ ^PdwkZrunv<<e`,/ whqgr vl0
gr ghvhqyroylgdv gxdv yhuvøhv1 D sulphlud yhuvær frqvlvwh qd dsolfdêær gr prghor
sdud d uhgh h{hpsor +yhu �jxud 615,/ hqtxdqwr txh d yhuvær 5 shuplwh d lqwur0
gxêær gh txdotxhu uhgh/ vhqgr sruwdqwr pdlv jhqìulfd1 Qhvwh fdsðwxor yær vhu
irfdgrv rv dvshfwrv pdlv lpsruwdqwhv gd lpsohphqwdêær/ sdud dv gxdv yhuvøhv/
fxmr fögljr ì dsuhvhqwdgr qrv dsíqglfhv D h E1

714 Yhuvær 4
Hvwd yhuvær +dsíqglfh D, irl ghvhqyroylgd sdud dsolfdu r prghor gh SG/ dsuhvhq0
wdgr qr fdsðwxor 6/ dr surmhfwr h{hpsor +�jxud 615,1

D sulphlud txhvwær txh vxujlx irl d lghqwl�fdêær gdv yduläyhlv qhfhvväuldv sdud
uhsuhvhqwdu dv dfwlylgdghv1 Frpr ylprv qr fdsðwxor 6/ d fdgd dfwlylgdgh hvwä
dvvrfldgr xp frqwhýgr gh wudedokr +` � ,/ txh ì xpd yduläyho dohdwöuld/ h vhjxh d
glvwulexlêær h{srqhqfldo1 Dvvlp/ r sduåphwur b gd glvwulexlêær h{srqhqfldo +yhu
wdehod 615, irl dupd}hqdgr qxp cduud|* +odpegd,/ frp wdqwdv srvlêøhv txdqwdv dv
dfwlylgdghv gr surmhfwr +qhvwh fdvr ��,1 Gh vhjxlgd/ irl fdofxodgr r ydoru hvshudgr

;:
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gh fdgd ` / dwudyìv gd iöupxod +714,1

HE` � ' �
b� +714,

Xpd yh} txh r frqwhýgr gh wudedokr gdv dfwlylgdghv ì xpd yduläyho dohdwöuld
frqwðqxd/ ì lpsrvvðyho uhsuhvhqwdu lqirupdwlfdphqwh wrgd d vxd h{whqvær1 Dvvlp/
rswrx0vh sru glvfuhwl}du fdgd` hp txdwur ydoruhv/ wrgrv frp ljxdo suredelolgdgh1
D ixqêær txh jhud hvwhv ydoruhv fkdpd0vh c}e?eo@|e �̀6*1 Hod uhfheh r sduåphwur
b gd glvwulexlêær h{srqhqfldo/ h uhwruqd ` � / xp cduud|* frp txdwur srvlêøhv1
Ydprv gh vhjxlgd dsuhvhqwdu d irupxodêær pdwhpäwlfd txh shuplwlx fdofxodu
hvwhv txdwur ydoruhv1

Ydprv vxsru txh ` ì glvwulexðgr h{srqhqfldophqwh/ frp b ' f��/ hqwær d
ixqêær ghqvlgdgh gh suredelolgdgh ì gdgd sru +715, h srgh vhu yl}xdol}dgd qd
�jxud 7141

RE|� ' be � � � frp b ' f�� +715,

0

0.02

0.04

0.06

0.08

0.1

10 20 30 40 50 60t

Iljxud 714= RE|� ' f�� � e � � � � � �
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Sdud f � | � 	 | � / vh suhwhqghuprv dfkdu d ixqêær glvwulexlêær gh suredelolgdgh

hqwuh | � h | � / whuhprv=
] � �

� �
be � � � ' ��e � � � � � �

� � ' e � � � � � e � � � � 1 +716,
Frpr b ' f�� �fd/

� E| � � � � | � � ' e � � � � � � � e � � � � � � � +717,
Xpd yh} txh vh suhwhqgh rewhu txdwur ydoruhv sdud ` / wrgrv frp ljxdo sur0

edelolgdgh +f�2D,/ rswrx0vh sru vh glylglu r hl{r grv |*v hp txdwur }rqdv/ wrgdv
frp ljxdo äuhd +yhu �jxud 715,1

Iljxud 715= Glvwulexlêær h{srqhqfldo glylglgd hp txdwur äuhdv ljxdlv

Rv olplwhv ghvvdv }rqdv vhuær fc | 	 c | 
 c | � c n4� D ghwhuplqdêær gh | 	 / | 
 h | �

ih}0vh gr vhjxlqwh prgr=

� Ef � � � | 	 � ' f�2D / e �  � � � � � e � � � � � � � ' f�2D /
e � � � � � � � ' f�.D / | � ' *? f�.D

�f�� / | � ' 2�H.SH +718,
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� E| � � � � | � � ' f�2D / | � ' S�b��D +719,

� E| � � � � | � � ' f�2D / | � ' ���HS2b� +71:,

Rv ydoruhv gh ` suhwhqglgrv vær dv pìgldv grv lqwhuydorv dflpd rewlgrv1 D
pìgld joredo + �

� � srgh vhu fdofxodgd sru=

Pìgld Joredo '
U � �

� |sE|�_|
� +71;,

h

] �

�
|sE|�_| '

] �

�
|be 	 
 � _| ' b

] �

�
|e 	 
 � _|� +71<,

Dsolfdqgr d uhjud gr lqwhjudo gr surgxwr gh gxdv ixqêøhv=

] �

�
s � } _| ' ds }o �

� �
] �

�
s } � _|� +7143,

frp s � ' e 	 
 � ', s ' � 


 e 	 
 � e } ' | ', } � ' �/ whprv=

b
] �

�
|e 	 
 � _| ' d�|e 	 
 � o �

� � b
] �

�
E��

b�e
	 
 � _| ' d�|e 	 
 � o �

� � �
b de

	 
 � o �
� � +7144,

Dvvlp/

] �

�
|sE|�_| ' d�|e 	 
 � o �

� � �
b de

	 
 � o �
� � +7145,
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Vhqgr d pìgld joredo ljxdo d=

Pìgld joredo ' d�|e � � � o � �
� � �

b de
� � � o � �

� ' �
bc +7146,

frpr vdelgr1
Gd phvpd irupd/ dv pìgldv sdufldlv vær fdofxodgdv xvdqgr d h{suhvvær +7147,/

whqgr hp frqwd txh d äuhd hqjored xpd suredelolgdgh gh f�2D1

Pìgld sdufldo '
U

� �
� � |sE|�_|
f�2D � +7147,

Dvvlp=

�� '
U

� �
� |sE|�_|
f�2D '

' �
f�2DEd�|e � � � o � �

� � �
b de

� � � o � �
� � '

' �
f�2DE�|�e � � � 	 � �

bEe
� � � 	 � e � �� ' +7148,

' �
f�2DE�2�H.SHe � � 
 	 � � 
  � �  � �

f��Ee
� � 
 	 � � 
  � �  � ��� '

' ���SbDc

�2 '
U

� �
� � |sE|�_|
f�2D ' e�.S.D +7149,

�� '
U

� �
� � |sE|�_|
f�2D ' �f�ffff +714:,

�e '
U � �

� � |sE|�_|
f�2D ' 2��HS2b� +714;,
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Sdud frq�updu/ yhprv txh d pìgld ghvwhv ydoruhv ì ljxdo ã pìgld joredo

+ �
� �

�
� �

�
� �

�
�

� ' �f,/ whqgr wrgrv ljxdo suredelolgdgh h vhqgr uhsuhvhqwdwlyrv gd
glvwulexlêær h{srqhqfldo1 Vær hvwhv ydoruhv txh ydprv xvdu sdud uhsuhvhqwdu rv
frqwhýgrv gh wudedokr gdv dfwlylgdghv +` � ,/ txh yær vhu glihuhqwhv/ ghshqghqgr
gr ydoru gh b1
Wdehod 714= Ydoruhv gh Z jhudgrv shor surjudpd/ sdud dv yäuldv dfwlylgdghv

@ b � HE` � � ` � E�� ` � E2� ` � E�� ` � Ee�
4 3143 43133 4169<8 71:9:8 4313333 561;95<
5 3145 ;166 414746 61<:5< ;16666 4<1;;8;
6 3138 53133 51:6<4 <18683 5313333 7:1:58<
7 313; 45183 41:44< 81<8<7 4518333 5<1;5;:
8 3153 8133 319;7; 516;6; 813333 441<648
9 3137 58133 61756; 441<4;; 5813333 8<198:7
: 3136 66166 718984 481;<4: 6616666 :<18764
; 3137 58133 61756; 441<4;; 5813333 8<198:7
< 31357 7419: 81:397 4<1;97: 741999: <<175;<
43 3148 919: 31<463 614:;6 91999: 481<3;9
44 3149 9158 31;893 51<:<: 915833 471<476

1

Qr fdvr gr surmhfwr h{hpsor/ rv ydoruhv jhudgrv sdud rv ` *v vær rv gd wdehod
7141

Xp rxwur frqmxqwr gh yduläyhlv ixqgdphqwdlv vær dv yduläyhlv txh uhsuhvhqwdp
d dorfdêær gh uhfxuvrv1 Dvvlp/ sdud fdgd dfwlylgdgh/ h{lvwh xp % � / txh uhsuhvhqwd
d txdqwlgdgh gh uhfxuvr frp txh hvvd dfwlylgdgh ghyh vhu h{hfxwdgd1 Qr qrvvr
h{hpsor/

f�D � % � � ��D� +714<,
Pdlv xpd yh} r lqwhuydor grv % � *v irl glvfuhwl}dgr/ whqgr0vh rswdgr sru
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xwlol}du flqfr ydoruhv sdud dv yduläyhlv gh ghflvær +f�D/ f�.D/ ��f/ ��2D/ ��D, h
wuív ydoruhv sdud dv yduläyhlv �{dv +f�D/ ��f/ ��D,1 Hvwd glvfuhwl}dêær irl qhfhvväuld
sdud frqvhjxlu rewhu uhvxowdgrv hp whpsr ýwlo1

Frqkhflgrv rv frqwhýgrv gh wudedokr gdv dfwlylgdghv/ h r uhfxuvr dwulexðgr/ ì
srvvðyho fdofxodu d gxudêær gh fdgd dfwlylgdgh

t � ' ` �
% �

� +7153,
Frqwxgr hvwd gxudêær ydl wrpdu ydoruhv glihuhqwhv/ ghshqghqgr gr ydoru gh

% � h gr ydoru gh ` � +fdgd dfwlylgdgh whp txdwur ydoruhv srvvðyhlv sdud fdgd` � h
wuív rx flqfr ydoruhv srvvðyhlv sdud % � ,1 Dvvlp/ h sdud dsolfdu r prghor gh SG/ ì
qhfhvväulr gh�qlu r hvwdgr/ sdud rv yäulrv hvwäjlrv1 R hvwdgr qær ì pdlv gr txh
r whpsr gh uhdol}dêær grv qöv ruljhp gh fdgd hvwäjlr1 R whpsr gh uhdol}dêær
gr qö � uhsuhvhqwd0vh sru | � 1 Dvvlp/ sdud r sulphlur qö whprv | � ' f/ xpd yh}
txh r surmhfwr frphêd qr lqvwdqwh f1 R whpsr gh uhdol}dêær gr qö 2/ | � / ydl
ghshqghu gd gxudêær gd dfwlylgdgh � +frq�updu �jxud 615,1 Hvvd gxudêær srgh
yduldu hqwuh � � � � �

� � 	 h � � � 
 �� � 	 1 R vhx ydoru pðqlpr rfruuhuä txdqgr r ` � iru pðqlpr
h r % � iru pä{lpr1 R vhx ydoru pä{lpr rfruuhuä txdqgr r ` � iru pä{lpr h r
% � iru pðqlpr1 Hqwær f�b��f � | � � e.�.2Db1

Wdpeìp ydl vhu qhfhvväulr glvfuhwl}du rv whpsrv gh uhdol}dêær grv qöv1
Fulrx0vh hqwær xpd ixqêær +cS@,S�,@|eA�@,�er�6*, txh/ frp r lqwhuydor gh�ql0
gr sdud xpd yduläyho/ jhud xp frqmxqwr gh ydoruhv/ h xp cvwhs*/ txh shuplwluä
�vdowdu� gh xp ydoru sdud r vhjxlqwh1 Sru h{hpsor/ sdud | � / vær jhudgrv rv vh0
jxlqwhv ydoruhv=

A2 ' df�b��fc �S�D�.�c �2��2�Sc e.�.2Dbo +7154,
r|A2 ' �D�Sfe�/

rqgh A2 uhsuhvhqwd hqwær rv srvvðyhlv whpsrv gh uhdol}dêær gr qö 2/ h r|A2 ì r
cvwhs* qhfhvväulr sdud vdowdu hqwuh hvvhv ydoruhv1
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Sdud | � whuhprv txh frqvlghudu r whpsr gh uhdol}dêær pðqlpr h pä{lpr gr qö

2 +| � , h vrpdu0okh d gxudêær pðqlpd h pä{lpd gd dfwlylgdgh e +frq�updu �jxud
615,1 R uhvwdqwh surfhglphqwr ì htxlydohqwh1 Rv ydoruhv jhudgrv sdud rv yäulrv
whpsrv gh uhdol}dêær grv qöv/ vær dsuhvhqwdgrv qd wdehod 7151

Wdehod 715= Whpsrv gh uhdol}dêær grv qöv gd uhgh h{hpsor
� A � r|eR �

5 df�b��fc �S�D�.�c �2��2�Sc e.�.2Dbo �D�Sfe�
6 d2�fDe�c �.��Sefc .2�2.�Sc �f.��H�2o �D��fbS
7 d��H2S�c ���f�eSc Se�2e�2c bD�eD�Ho ���2fHS
8 de��fHSc DS�..��c �fb�e�.Sc �S2��f2fc 2�e�.SSDo D2�SSeD
9 dD�fb..c eH�SDb.c b2�22�.c ��D�.H�Sc �.b��eDSc 222�bf.Sc 2SS�eSbDo e��DS2f1
Frpr vh srgh yhu/ r qýphur gh srqwrv frqvlghudgrv ghshqgh gr wdpdqkr

gr lqwhuydor1 Vh xwlol}ävvhprv vhpsuh r phvpr qýphur gh srqwrv/ rv lqwhuydorv
pdlruhv �fduldp frp xpd glvfuhwl}dêær pxlwr dehuwd/ r txh lpsolfduld d rewhqêær
gh uhvxowdgrv phqrv �äyhlv1

Whqgr hvwdv yduläyhlv gh�qlgdv/ srghprv �qdophqwh lqlfldu d dsolfdêær gr
prghor gh SG sursrvwr1 Mä irl hvwdehohflgr txh dv yduläyhlv �{dv vhuldp % � / % � /
% � / % � / % � / % � h % 	 
 h dv yduläyhlv gh ghflvær % 	 / % � / % � h % 	 	 1 Wdpeìp mä hvwä
gh�qlgr txh h{lvwhp wdqwrv hvwäjlrv txdqwdv dv yduläyhlv gh ghflvær +qhvwh fdvr
txdwur,/ h txdlv dv ixqêøhv gh frqwulexlêær gh hvwäjlr +yhu iöupxodv +6146,/ +6149,/
+614;, h +6153,,1 Dvvlp/ d dsolfdêær gr prghor edvhld0vh qr vhjxlqwh= ì lqlfldgr xp
flfor/ sdud fdgd yduläyho �{d/ frp rv ydoruhv 318/ 413 h 4181 Ghqwur ghvwh frqmxqwr
gh flforv/ vær fkdpdgrv rv surfhglphqwrv sdud h{hfxwdu rv txdwur hvwäjlrv1 Sdud
fdgd frpelqdêær gh ydoruhv %  5 I +� � ' 2�H. frpelqdêøhv, ì dupd}hqdgr
r ydoru gh wrgdv dv yduläyhlv �{dv/ r ydoru �öswlpr� gr fxvwr wrwdo hvshudgr/
sdud hvvd frpelqdêær/ h r ydoru gd sulphlud yduläyho gh ghflvær % 	 1 Qr �qdo
surfxud0vh r phqru ydoru hvshudgr/ vhqgr hvvh r uhvxowdgr1 Ì hqwær dsuhvhqwdgr
r ydoru �öswlpr� gh % 	 / grv yäulrv %  5 I h gr fxvwr wrwdo hvshudgr1 R uhvxowdgr
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ghvwd surfxud hvwä uhsuhvhqwdgr qr dsíqglfh G1

Ydprv hqwær dqdolvdu frppdlv ghwdokh d dsolfdêær gdv ixqêøhv gh frqwulexlêær
gh hvwäjlr1 Sdud r hvwäjlr �/ sru h{hpsor/ d frqwulexlêær gh hvwäjlr ì fdofxodgd
qr surfhglphqwr c6e_��6RoJ�eS|r��6*1 Vhjxlqgr rv sdvvrv ghvfulwrv qd vhfêær
616/ fdofxod0vh/ hp sulphlur oxjdu/ r fxvwr grv uhfxuvrv gdv yduläyhlv �{dv/ xvdqgr
d iöupxod +6145,1 Gh vhjxlgd sdvvd0vh ã dsolfdêær gd iöupxod +6146, txh fdofxod r
fxvwr hvshudgr gr hvwäjlr � +uhfxuvrv.dwudvr,/ rqgh ì vrpdgr r fxvwr grv uhfxuvrv
�{rv gh wrgr r surmhfwr1 Ì lqglihuhqwh vrpdu hvwh ydoru qhvwh hvwäjlr/ rx qrxwur
txdotxhu/ xpd yh} txh ì xpd frqvwdqwh1

Frpr rv whpsrv gh uhdol}dêær grv qöv +| � / | � h | � sdud r hvwäjlr �, srghp
wrpdu yäulrv ydoruhv/ ì qhfhvväulr suhyhu dv yäuldv srvvlelolgdghv/ vhqgr xwlol}dgrv
qrydphqwh flforv sdud wdo1

Sdud fdofxodu r fxvwr gr dwudvr ì qhfhvväulr/ hp sulphlur oxjdu/ fdofxodu r
whpsr gh uhdol}dêær gr qö ./ r ýowlpr qö gd uhgh +yhu iöupxod +6148,,1 Frqwxgr/
dr id}hu hvwh wlsr gh fäofxorv/ ì qhfhvväulr whu hp dwhqêær txh hvwdprv d wudedokdu
frp yduläyhlv dohdwöuldv1 Dvvlp/ sru h{hpsor/ | � n � �

� � luä whu yäulrv ydoruhv/ frp
glihuhqwhv suredelolgdghv1

Vhmd

f � ' | � n ` �

% �
' dD�S�f�c �D�fSb2c 2b�Sf�Hc SH���2o +7155,

frp

Rf � ' df�2Dc f�2Dc f�2Dc f�2Do� +7156,
Vhmd

f 	 ' | 
 n ` � �

% � �
' dD�f2�Sc .�2H.c �f�..H�c 2f�f�.2o +7157,

frp
Rf 	 ' df�2Dc f�2Dc f�2Dc f�2Do� +7158,
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Søh0vh hqwær r sureohpd gh fdofxodu r pä{lpr hqwuh gxdv yduläyhlv dohdwöuldv1

Sdud wdo irl ghvhqyroylgd xpd ixqêær cS@,S�,@|e�@%�6*/ txh fdofxod r pä{lpr
hqwuh gxdv yduläyhlv dohdwöuldv h cS@,S�,@|e�6@%�6* txh fdofxod d suredelolgdgh
gr pä{lpr1 Ydprv yhu frpr ixqflrqdp/ qxp h{hpsor vlpsohv1

Vhmd
f � ' d�c �c So frp Rf � ' df��c f��c f�Do +7159,

h
f � ' d2c ec Do frp Rf � ' df��c f�Dc f�eo� +715:,

R pä{lpr vhuä t ' d2c �c ec Dc So h qær t ' d2c ec So/ frpr srghuðdprv
huudgdphqwh shqvdu +yhu wdehodv 716 h 717,1

Wdehod 716= Pä{lpr hqwuh gxdv yduläyhlv dohdwöuldv
f � f � t ' 4@ Ef � c f � �
� 2 2
� e e
� D D
� 2 �
� e e
� D D
S 2 S
S e S
S D S

1

D irupd pdlv vlpsohv gh lpsohphqwdu r fäofxor gd suredelolgdgh gr pä{lpr
ì xvdu suredelolgdghv fxpxodwlydv1 Dvvlp/

� Et � +� ' � Ef � � +�� � Ef � � +�� +715;,
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Wdehod 717= Suredelolgdgh gr pä{lpr hqwuh gxdv yduläyhlv dohdwöuldv
t R
2 f��� f�� ' f�f�
� f�2� f�� ' f�f2
e f�D� f�D n f�2� f�D ' f�2D
D f��� f�e n f�2� f�e ' f�2
S f�D� f�� n f�D� f�D n f�D� f�e ' f�D

1

Wdehod 718= Suredelolgdgh gr pä{lpr hqwuh gxdv yduläyhlv dohdwöuldv +5,
t � Ef � � +� � Ef � � +� REt � +� REt ' +�
2 f�� f�� f�f� f�f�
� f�D f�� f�fD f�f2
e f�D f�S f�� f�2D
D f�D ��f f�D f�2
S ��f ��f ��f f�D

1

Qd wdehod 718 srgh0vh frq�updu txh r fäofxor dvvlp hihfwxdgr uhvxowd qrv
phvprv ydoruhv gh R fdofxodgrv qd wdehod 7171 Irl hvwh r surfhglphqwr xwlol}dgr
qr surjudpd1

R uhvxowdgr sdud

f � ' dD�S�f�c �D�fSb2c 2b�Sf�Hc SH���2oc �f � ' df�2Dc f�Dc f�.Dc �o +715<,

h

f � ' dD�f2�Sc .�2H.c �f�..H�c 2f�f�.2oc �f � ' df�2Dc f�Dc f�.Dc �o +7163,
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irl=

t � ' 4@ Ef � c f � � '
dD�S�f�c .�2H.c �f�..D�c �D�fSb2c 2f�Sf�Hc 2b�Sf�Hc SH���2o +7164,

�t � ' �oJK�4@ Ef � c f � � ' df�fS2Dc f��2Dc f��H.Dc f��.Dc f�Dc f�.Dc �o�

Frpr % � � ì d yduläyho gh ghflvær ghvwh hvwäjlr/ % � � luä wrpdu wrgrv rv ydoruhv
srvvðyhlv/ r phvpr dfrqwhfhqgr d ` � � 1 Sdud fdgd xp ghvvhv ydoruhv/ fdofxod0
vh �qdophqwh A � ' 6@%Et � c | � n � � �

� � � �1 Qhvwh fdvr r pä{lpr ì fdofxodgr frp
uhfxuvr d xpd ixqêær lqwhuqd gr Pdwode/ xpd yh} txh mä qær whprv gxdv ydulä0
yhlv dohdwöuldv/ pdv vö xpd1 Ilfduld A � ' 6@%EdD�S�f�c .�2H.c �f�..D�c �D�fSb2c
2f�Sf�Hc 2b�Sf�Hc SH���2oc S�HfbS� ' dS�HfbSc .�2H.c �f�..D�c �D�fSb2c 2f�Sf�Hc
2b�Sf�Hc SH���2o frp suredelolgdgh ljxdo ã gh t � 1 Ghsrlv gh whuprv A � +whpsr
gh uhdol}dêær gr ýowlpr qö,/ srghprv fdofxodu r dwudvr L +yhu iöupxod +6147,,/
txh vhuä xpd yduläyho dohdwöuld/ xpd yh} txh A � ì dohdwöuld1 Fdofxod0vh ghsrlv r
ydoru hvshudgr gr dwudvr h pxowlsolfd0vh sru S � +yhu iöupxod +6146,,1 Lvwr ì ihlwr
sdud rv txdwur ydoruhv gh ` � � 1 Gh vhjxlgd/ sdud fdgd ydoru gh % � � +h{lvwhp flqfr
srvvðyhlv,/ ì fdofxodgr r fxvwr gr uhfxuvr �� +% � � � ` � � , h r fxvwr wrwdo/ txh ì
ljxdo dr fxvwr grv uhfxuvrv �{rv/ pdlv r fxvwr gr dwudvr/ pdlv r fxvwr gr uhfxuvr
��1 Hvwh fxvwr wrwdo ydl vhu xpd yduläyho dohdwöuld/ frp txdwur ydoruhv srvvðyhlv
+xp ydoru sru fdgd ` ,/ vhqgr ghsrlv fdofxodgr r ydoru hvshudgr gr fxvwr wrwdo1
Hvvh ydoru ì dupd}hqdgr/ sdud fdgd % � � 1

Ghsrlv gh % � � wrpdu rv flqfr ydoruhv srvvðyhlv/ ydprv whu xp cduud|* frp rv
ydoruhv gh fxvwr wrwdo hvshudgr ghvwh hvwäjlr/ sdud rv yäulrv ydoruhv gh % � � 1 Ì
ghsrlv fdofxodgr r pðqlpr ydoru gr fxvwr/ vhqgr dupd}hqdgr hp frqmxqwr frp d
yduläyho gh ghflvær % � � / txh okh ghx ruljhp1 Wrgr hvwh surfhglphqwr ì uhshwlgr
sdud dv glihuhqwhv frpelqdêøhv grv whpsrv gh uhdol}dêær | � c | 	 h | � 1 Rewìp0vh qr
�qdo d sroðwlfd öswlpd d vhjxlu/ qr hvwäjlr �/ sdud wrgdv dv frpelqdêøhv srvvðyhlv
grv whpsrv gh uhdol}dêær grv vhxv qöv +yhu dsíqglfh G,1
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Whuplqdgr r hvwäjlr �/ sdvvd0vh sdud r 21 Qr hvwäjlr 2/ d frqwulexlêær gh

hvwäjlr ì fdofxodgd vrpdqgr r fxvwr gr uhfxuvr dvvrfldgr ã dfwlylgdgh ./ frp
r fxvwr wrwdo hvshudgr/ fdofxodgr qr hvwäjlr � +yhu iöupxod +6149,,1 R hvwdgr ì
uhsuhvhqwdgr sru +| � c | � / | � ,/ pdv sdud dfhghu dr fxvwr hvshudgr gr hvwäjlr �/
qhfhvvlwdprv gh whu r ydoru gh C � h C � +yhu iöupxod +614:,,1 Wdpeìp dtxl hvwær
d vhu xwlol}dgdv yduläyhlv dohdwöuldv/ vhqgr r fäofxor gr pä{lpr ihlwr/ frpr mä
h{solfdgr dwuäv1 Ghsrlv gh whu rv ydoruhv gh C � h C � / srghprv dfhghu dr ydoru gh
s � E| � cC � cC � � qd sroðwlfd öswlpd ghvhqyroylgd qr hvwäjlr �1

Rv hvwäjlrv � h e ixqflrqdp gd phvpd irupd1 Qr �qdo gr hvwäjlr e rewìp0vh r
ydoru �öswlpr� gh % � h r ydoru fruuhvsrqghqwh gr fxvwr wrwdo hvshudgr �pðqlpr�1

Hvwhv fäofxorv vær uhshwlgrv sdud wrgdv dv frpelqdêøhv gdv yduläyhlv �{dv
E� � ' 2�H.�/ uhvxowdqgr qr �qdo qxpd wdehod frp 2�H. olqkdv/ frp dv yäuldv
frpelqdêøhv gdv yduläyhlv �{dv/ h sdud fdgd frpelqdêær/ r ydoru �öswlpr� gh
% � h gr fxvwr wrwdo hvshudgr1 D rswlpl}dêær vreuh dv yduläyhlv �{dv id}0vh qhvwh
prphqwr1 Sdud wdo/ surfxud0vh r ydoru pðqlpr gr fxvwr/ h d frpelqdêær grv %*v
txh okh ghx ruljhp vhuä d frpelqdêær �öswlpd� +yhu dsíqglfh G,1

Wrgrv rv rxwurv surfhglphqwrv ghvhqyroylgrv vær dx{lolduhv h gh pdlv vlpsohv
frpsuhhqvær/ shor txh qær yær vhu ghwdokdgrv dtxl1 Irudp frqwxgr frphqwdgrv
+yhu dsíqglfh D,/ sdud idflolwdu d vxd ohlwxud1

715 Yhuvær 5
Hvwd yhuvær irl ghvhqyroylgd frp r remhfwlyr gh wruqdu pdlv jhqìulfd d dsolfdêær
gr prghor gh surjudpdêær glqåplfd sursrvwr1 Dvvlp/ hqtxdqwr txh d yhuvær
4 ylvd hvvhqfldophqwh d dsolfdêær gr prghor dr surmhfwr h{hpsor/ d yhuvær 5
jhqhudol}d hvvd dsolfdêær d txdotxhu surmhfwr1 Qhvwd vhfêær yær vhu dsuhvhqwdgrv
rv dvshfwrv pdlv lpsruwdqwhv ghvwd jhqhudol}dêær/ xpd yh} txh d lpsohphqwdêær
gd dsolfdêær gr prghor mä irl h{solfdgd qd vhfêær dqwhulru1 R fögljr ghvwd yhuvær
hqfrqwud0vh qr dsíqglfh E1
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Qd yhuvær 4/ vær lqwurgx}lgdv gluhfwdphqwh qr surjudpd/ yduläyhlv uhsuhvhq0

wdwlydv gr surmhfwr h{hpsor/ frpr rv frqwhýgrv gh wudedokr gdv dfwlylgdghv/ rv
sduåphwurv gd glvwulexlêær h{srqhqfldo uhvshfwlyrv/ d gdwd gh frqfoxvær gr sur0
mhfwr/ r fxvwr gr dwudvr xqlwäulr/ dv txdqwlgdghv gh uhfxuvrv/ hwf1 Qd yhuvær 5/
frpr vh suhwhqgh srvvlelolwdu d lqwurgxêær gh txdotxhu surmhfwr/ ì qhfhvväulr shu0
plwlu d lqwurgxêær ghvwhv gdgrv/ h whu hvwuxwxudv glqåplfdv sdud rv dupd}hqdu1
Pdv sdud doìp ghvwh wlsr gh lqirupdêøhv/ ì qhfhvväulr wdpeìp uhsuhvhqwdu dv uh0
odêøhv gh suhfhgíqfld hqwuh dv dfwlylgdghv gr surmhfwr1 Sdud wdo irl gh�qlgd xpd
hvwuxwxud pdwulfldo/ hp txh fdgd froxqd uhsuhvhqwd xpd dfwlylgdgh1 Qd sulphlud
olqkd vhuä frorfdgr r qö ruljhp ghvvd dfwlylgdgh/ qd vhjxqgd olqkd r qö ghvwlqr/
qd whufhlud rv sduåphwurv gd glvwulexlêær h{srqhqfldo h qdv gxdv ýowlpdv olqkdv
r qðyho pðqlpr h pä{lpr gh uhfxuvrv1

Wdehod 719= Qhw 0 Hvwuxwxud txh dupd}hqd rv gdgrv gr surmhfwr
Dfwlylgdgh 4 5 6 7 8 9 : ; < 43 44
Ruljhp 4 4 4 5 5 5 6 7 7 8 9
Ghvwlqr 5 6 7 6 8 9 9 8 : : :
b 3143 3145 3138 313; 3153 3137 3136 3137 31357 3148 3149
 � � � 318 318 318 318 318 318 318 318 318 318 318
 � � � 418 418 418 418 418 418 418 418 418 418 4181
Qd wdehod 719 srghprv yhu d uhsuhvhqwdêær gr surmhfwr h{hpsor +�jxud 615,/

qd hvwuxwxud gh�qlgd +�e|,1
R surjudpd sulqflsdo ghvwd yhuvær ì r c_R�6*1 Hvvh surjudpd frphêd sru fkd0

pdu r surfhglphqwr c�?R�|�e|�Jo&�6*/ txh frqwìp dv lqvwuxêøhv txh shuplwhp
dr xwlol}dgru lqwurgx}lu rv gdgrv uhodwlyrv d txdotxhu surmhfwr1 Dvvlp/ ì shglgr r
qýphur gh dfwlylgdghv gr surmhfwr +?, h sdud fdgd dfwlylgdgh vær shglgrv rv gd0
grv frqvwdqwhv qd wdehod 7191 Ì dlqgd shglgr r ydoru gh S � h A 1 Sru xpd txhvwær
gh frprglgdgh/ ì srvvðyho judydu hvwhv gdgrv/ sdud xpd ixwxud xwlol}dêær1

R sureohpd txh vxujlx gh vhjxlgd irl frpr ghwhuplqdu r qýphur gh hvwäjlrv gr
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surmhfwr1 Hvwd txhvwær mä wlqkd vlgr derugdgd qr fdsðwxor 6/ h d hvwudwìjld vhjxlgd
irl ghwhuplqdu r fdplqkr pdlv orqjr qd uhgh +sru qýphur gh dfwlylgdghv,1 Dv
dfwlylgdghv dr orqjr ghvvh fdplqkr vhuldp dv yduläyhlv gh ghflvær h dv uhvwdqwhv
dv yduläyhlv �{dv1 R qýphur gh hvwäjlrv luld vhu ljxdo dr qýphur gh yduläyhlv
gh ghflvær1 Qr ghvhqyroylphqwr gd yhuvær 4 wrgrv hvwhv dvshfwrv mä hvwdydp
gh�qlgrv1 Lvwr ì/ dr hvfuhyhu r surjudpd mä vdeðdprv txh % � / % � / % � h % � � hudp
dv yduläyhlv gh ghflvær> txh dv uhvwdqwhv hudp dv yduläyhlv �{dv> txh h{lvwldp
txdwur hvwäjlrv h frpr hudp gh�qlgrv1 Qd yhuvær 5 wrgr hvwh wudedokr phqwdo
whp txh vhu ihlwr shor surjudpd/ xpd yh} txh qær vdehprv ã sduwlgd txh uhgh
ydprv whu1 Sdud wdo/ irl ghvhqyroylgr xp frqmxqwr gh surfhglphqwrv1 R sulphlur
surfhglphqwr/ c_eS�r�J?T @or�6* shuplwh ghwhuplqdu txdlv dv yduläyhlv gh ghflvær1
Sdud wdo/ fkdpd d ixqêær cr�6�J_erue?�6* txh fdofxod r qýphur pä{lpr gh
dfwlylgdghv txh ì qhfhvväulr shufruuhu/ sdud dofdqêdu xp ghwhuplqdgr qö1 Sdud
r surmhfwr h{hpsor/ whuðdprv/

�u '
5

7

� 2 � e D S .

f � 2 � 2 � e

6

8 c +7165,

rqgh rv qýphurv gh 4 d : uhsuhvhqwdp rv qöv1 R fdplqkr pdlv orqjr ydl vhu r
fdplqkr txh sdvvd sru xp pdlru qýphur gh dfwlylgdghv1 Gh vhjxlgd ì fkdpdgd
rxwud ixqêær/ txh ghwhuplqd txdlv rv qöv shuwhqfhqwhv dr fdplqkr pdlv orqjr
+c?J_eru��6*,1 Hvwd ixqêær frphêd sru frorfdu r ýowlpr qö qd hvwuxwxud �u� /
txh ydl frqwhu rv qöv gr fdplqkr pdlv orqjr/ xpd yh} txh hvwh qö shuwhqfh vhpsuh
dr fdplqkr pdlv orqjr1 Gh vhjxlgd/ h uhfxdqgr dwì fkhjdu dr qö lqlfldo/ yær vhqgr
ghwhuplqdgdv dv ruljhqv gr ýowlpr qö frorfdgr qr �u� 1 Srghp hqwær rfruuhu
gxdv vlwxdêøhv= r qö vö whp xpd ruljhp/ hqwær hvvd ruljhp wdpeìp id} sduwh
gr �u� / vhqgr hqwær frorfdgr ã fdehêd/ rx r qö whp pdlv gr txh xpd ruljhp1
Qhvwh fdvr/ uhfruuhqgr ã yduläyho QO/ suhwhqgh0vh ghwhuplqdu r qö txh whp xp
?, ' ?,E?�J e6 ^�er|�@J� � �/ rx vhmd/ r qö suhfhghqwh txh shuwhqfh dr fdplqkr
pdlv orqjr1 Hvwh surfhvvr uhvxowd/ sdud r surmhfwr h{hpsor/ qr vhjxlqwh frqmxqwr
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gh qöv/ �u� ' d�c 2c �c Sc .o/ frpr vhqgr r fdplqkr pdlv orqjr1 Sru ýowlpr/
sdud vdehu txdlv dv yduläyhlv gh ghflvær/ whprv txh ghwhuplqdu dv dfwlylgdgh qr
fdplqkr pdlv orqjr +c@S|���_@_eru��6*,1 Hvwdv dfwlylgdghv yær vhu dv dfwlylgdghv
txh oljdp rv qöv gr fdplqkr pdlv orqjr1 Sdud wdo/ ydl0vh surfxudu qd hvwuxwxud
�e|/ txdo d froxqd txh whp ruljhp 4 h ghvwlqr 5/ sru h{hpsor/ vhqgr r uhvxowdgr
sdud hvwh fdvr 41 R uhvxowdgr �qdo vhuä �u� ' d�c ec .c ��o1 Hvwdv vhuær dv
yduläyhlv gh ghflvær/ h h{lvwluær txdwur hvwäjlrv/ qhvwh fdvr1

Gh vhjxlgd yær vhu jhudgrv rv ` *v +frqwhýgrv gh wudedokr gdv dfwlylgdghv,
d sduwlu grv sduåphwurv lqwurgx}lgrv lqlfldophqwh1 R surfhvvr gh jhudêær grv
txdwur ydoruhv gh ` ì ljxdo dr xwlol}dgr qd yhuvær 4 +yhu vhfêær 714,/ vhqgr hvwhv
ydoruhv dupd}hqdgrv qxp cduud|* frp txdwur froxqdv h wdqwdv olqkdv txdqwdv dv
dfwlylgdghv gr surmhfwr/ orjr frp glphqvær q�71 Dvvlp/ ` +5/7, uhsuhvhqwd r
frqwhýgr gh wudedokr pä{lpr gd dfwlylgdgh 5/ h ` +8/4, uhsuhvhqwd r frqwhýgr
gh wudedokr pðqlpr gd dfwlylgdgh 81

Vhjxh0vh r fäofxor gdv gxudêøhv pðqlpd h pä{lpd gh fdgd dfwlylgdgh
+c_�o@|�J?r�6*,/ r txh shuplwh ghsrlv fdofxodu rv ydoruhv sdud rv whpsrv gh
uhdol}dêær grv yäulrv qöv +c}e?eo@|eA ,�6�|r�6* h c}e?eo@|eA�@,�er�6*,1 A ,�6
luä frqwhu rv olplwhv gr lqwhuydor grv whpsrv gh uhdol}dêær grv qöv/ h d hvwuxwxud
A�@, luä frqwhu/ qxp fdpsr/ d olvwd glvfuhwl}dgd gh whpsrv gh uhdol}dêær grv qöv/
h qrxwur r cvwhs* hqwuh hohv1 Hp A,�6E�� vær dupd}hqdgrv rv olplwhv lqihulruhv h
hp A ,�6E2�/ rv vxshulruhv1 Rv olplwhv sdud rv A *v vær jhudgrv gd vhjxlqwh irupd=
sdud r sulphlur qö gd uhgh/ A ,�6 ' f> sdud rv uhvwdqwhv/ ghwhuplqdp0vh dv vxdv
ruljhqv/ h dsolfd0vh d vhjxlqwh iöupxod=

A *�4 � E�� ' 4@ � � � iA *�4 � E�� n t 4�?jc +7166,
A *�4 � E2� ' 4@ � � � iA *�4 � E2� n t 4@ j � ' 2c ���c6�

R surfhglphqwr txh d sduwlu grv ydoruhv olplwh/ jhud rv yäulrv A *v/ ì lgíqwlfr
dr xwlol}dgr qd yhuvær 41
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Hp �8 vær dupd}hqdgdv dv dfwlylgdghv d �{du/ ehp frpr rv ydoruhv txh hodv

ghyhp wrpdu +qd glvfuhwl}dêær,1 Qr fdvr gr surmhfwr h{hpsor/ whuðdprv=

�8 '

5

9

9

9

9

9

9

7

2 � D S H b �f

f�D f�D f�D f�D f�D f�D f�D
��f ��f ��f ��f ��f ��f ��f
��D ��D ��D ��D ��D ��D ��D

6

:

:

:

:

:

:

8

� +7167,

Whuplqdgrv rv suhsdudwlyrv/ sdvvrx0vh ã dsolfdêær gr prghor gh SG sursuld0
phqwh glwr1 Frqwxgr/ vxujlx dtxl xpd lpsruwdqwh txhvwær= d hvfulwd gr fögljr
sdud h{hfxwdu r prghor/ ghvfrqkhfhqgr d uhgh txh luä vhu prghodgd$

Uhihulqgr d yhuvær 4 +yhu c6R�6* qr dsíqglfh D,/ d dsolfdêær gr prghor
lqlfld frp xp frqmxqwr gh flforv csJo*/ rqgh vær fkdpdgrv rv surfhglphqwrv txh
dsolfdp dv ixqêøhv gh frqwulexlêær/ sdud rv yäulrv hvwäjlrv1 Rv surfhglphqwrv
c6e_��6RoJ�eS|r��6* d c6e_��6RoJ�eS|re�6* irudp ihlwrv/ vdehqgr ã sduwlgd
txh hvwäydprv d wudedokdu frp xp surmhfwr hvshfð�fr/ rqgh h{lvwldp txdwur
hvwäjlrv/ frp wrgdv dv yduläyhlv ehp gh�qlgdv1

Qd yhuvær 5/ lvvr qær dfrqwhfh1 Vö ghsrlv gd lqwurgxêær gd uhgh shor xwl0
ol}dgru/ srghuhprv ghwhuplqdu txdlv dv yduläyhlv gh ghflvær h txdlv dv �{dv/ h
sruwdqwr txdqwrv flforv csJo* vær qhfhvväulrv h txdqwrv surfhglphqwrv gh fäofxor
gd frqwulexlêær gh hvwäjlr whp txh h{lvwlu1 R frqwhýgr ghvvhv surfhglphqwrv
wdpeìp yduld/ ghshqghqgr gd uhgh hp txhvwær1 Vxujlx hqwær xpd lghld txh shu0
plwlx uhvroyhu hvwh sureohpd= hvfuhyhu r fögljr hp whpsr uhdo/ rx vhmd/ ghsrlv gd
lqwurgxêær grv sduåphwurv gr sureohpd/ vær jhudgrv rv surjudpdv sdud r uhvro0
yhu1 Hvwd irl xpd wduhid frpsoh{d/ srlv irl qhfhvväulr suhyhu wrgdv dv vlwxdêøhv
srvvðyhlv1

Vxflqwdphqwh/ ghvfuhyh0vh d phwrgrorjld= ghsrlv gh ghwhuplqduprv dv
DOS +cDfwlylwlhv rq wkh Orqjhvw Sdwk*, mä vdehprv txdqwrv hvwäjlrv ydl whu r
sureohpd1 Frphêd0vh sru jhudu r surjudpd sulqflsdo/ dwudyìv gr surfhglphqwr
c}e?eo@|e�@�?�J_e�6*1 Hvwh surfhglphqwr deuh xp �fkhlur c6@�?�6*/ txh luä
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frqwhu dv lqvwuxêøhv gr surjudpd sulqflsdo/ txh vhuä ghsrlv fkdpdgr sdud rs0
wlpl}du d uhgh lqwurgx}lgd1 Ghsrlv gh dehuwr r �fkhlur/ yær vhqgr qhoh hvfulwdv
dv lqvwuxêøhv/ vre d irupd gh cvwulqjv*/ htxlydohqwhv ãv lqvwuxêøhv gh c6R�6*/ d
sduwlu grv flforv csJo*1 R �fkhlur c6@�?�6* jhudgr/ srgh vhu ylvwr qr dsíqglfh
F/ vh r surmhfwr lqwurgx}lgr iru r surmhfwr h{hpsor1 Ì qhvwh �fkhlur txh yær
vhu frorfdgdv dv lqvwuxêøhv sdud fkdpdu rv surfhglphqwrv txh luær fdofxodu dv
frqwulexlêøhv gh hvwäjlr/ rx vhmd/ c_Rr��6*/ c_Rr2�6*/ 111/ wdpeìp hp dsíqglfh1

R sdvvr vhjxlqwh vhuä jhudu c_Rr��6*/ txh ì r surfhglphqwr txh luä fdofx0
odu d frqwulexlêær gr hvwäjlr 41 Hvwh surfhglphqwr ì glvwlqwr grv vhjxlqwhv +gh
c_Rr2�6*/ c_Rr��6*/111, srlv ì qr hvwäjlr 4 txh ì fdofxodgr r fxvwr gr dwudvr h r fxv0
wr grv uhfxuvrv �{rv1 R surfhglphqwr txh jhud c_Rr��6* ì
c}e?eo@|e(Rr��J_e�6*1

Pdlv xpd yh} vh frorfdyd xpd txhvwær= frpr uhsuhvhqwdu rv hvwäjlrv/ rx vhmd/
txdlv rv qöv txh shuplwhp gh�qlu rv hvwäjlrvB D iöupxod xwlol}dgd sdud uhvroyhu
hvwh sureohpd irl d vhjxlqwh= r hvwäjlr 4 ì gh�qlgr sru wrgrv rv qöv ruljhp
gr ýowlpr qö1 Sdud r surmhfwr h{hpsor/ r � G | � c | � c | � 1 Rv hvwäjlrv vhjxlqwhv
vær gh�qlgrv shorv qöv ruljhp grv qöv gr hvwäjlr suhfhghqwh/ holplqdqgr ydoruhv
uhshwlgrv1 Dvvlp/ r � G | � c | � c | � / r � G | � h r � G f1

Qr hvwäjlr 4/ d dfwlylgdgh d rswlpl}du ì d ýowlpd dfwlylgdgh gh DOS1 D
sulphlud lqvwuxêær hvfulwd ì= �er| � ' d o/ txh lqlfldol}d r cduud|* txh luä frq0
whu d sroðwlfd öswlpd sdud r hvwäjlr 41 Vær ghsrlv hvfulwdv dv uhvwdqwhv lqv0
wuxêøhv txh shuplwhp fdofxodu d frqwulexlêær gr hvwäjlr 4/ htxlydohqwhv ãv gr
surjudpd c6e_��6RoJ�eS|r��6* gd yhuvær 41 R fögljr jhudgr +c_Rr��6*, sd0
ud r surmhfwr h{hpsor/ srgh vhu ylvwr qr dsíqglfh F/ h r surjudpd jhudgru
+c}e?eo@|e(Rr��J_e�6*,/ qr dsíqglfh E1

Sdud jhudu rv surjudpdv sdud rv uhvwdqwhv hvwäjlrv ì vhpsuh fkdpdgr r
c}e?eo@|e(Rr��J_e�6*1 Lvwr srutxh dv lqvwuxêøhv frqwlgdv qhvvhv surjudpdv
vær vx�flhqwhphqwh sduhflgdv1 Ì vhpsuh fdofxodgr r fxvwr gr uhfxuvr gr hvwäjlr
dfwxdo/ vhqgr hvvh ydoru dglflrqdgr dr fxvwr wrwdo hvshudgr uhvxowdqwh gr hvwäjlr
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dqwhulru1 Dvvlp/ h sdud r surmhfwr h{hpsor/ vær jhudgrv rv �fkhlurv c_Rr2�6*/
c_Rr��6* h c_Rre�6* +yhu qr dsíqglfh F rv surjudpdv jhudgrv h qr E r jhudgru,1

Ghsrlv gh jhudgr r fögljr qhfhvväulr ã dsolfdêær gr prghor/ ì hqwær xwlol}dgd d
lqvwuxêær coe�@r�* gr �@|,@K/ txh frorfd hp phpöuld rv qryrv surjudpdv/ sdud
srghuhp vhu fkdpdgrv h gdu dvvlp d vroxêær sdud txdotxhu uhgh lqwurgx}lgd1
Ydprv yhu gh vhjxlgd dojxqv h{hpsorv1

71514 H{hpsorv
D yhuvær 5 irl whvwdgd frp xpd vìulh gh h{hpsorv/ txh yær vhu dtxl dsuhvhqwdgrv1
Sdud fdgd h{hpsor/ vhuä gh�qlgd d uhgh/ ehp frpr rv uhvwdqwhv sduåphwurv uhsuh0
vhqwdwlyrv gr sureohpd1 Qr �qdo vhuä dsuhvhqwdgd d vroxêær gdgd shor surjudpd1
D vroxêær lqglfd rv ydoruhv sdud dv txdqwlgdghv gh uhfxuvrv d dwulexlu ãv dfwl0
ylgdghv txh sduwhp gr sulphlur qö/ ehp frpr sdud dv uhvwdqwhv yduläyhlv �{dv1
Rv ydoruhv gdv yduläyhlv gh ghflvær vhjxlqwhv ghshqghp gr hvwdgr gr surmhfwr/
txdqgr iru qhfhvväulr wrpdu d ghflvær1

R surmhfwr txh vhuylx gh edvh ã yhuvær 4 irl wdpeìp whvwdgr/ whqgr vlgr
rewlgrv rv phvprv uhvxowdgrv/ frpr vhuld gh hvshudu/ pdv frp xp dfuìvflpr gr
whpsr gh frpsxwdêær gh 474 plqxwrv sdud 4;9 plqxwrv/ ghylgr dr dxphqwr gd
frpsoh{lgdgh gr fögljr1

Uhgh 4

1 3

2

1 2

3

Iljxud 716= Uhgh 4
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D sulphlud uhgh whvwdgd hvwä uhsuhvhqwdgd qd �jxud 7161 Ì xpd uhgh vlpsohv/

vö frp wuív dfwlylgdghv1 A ' �e h S � ' 21 Rv uhvwdqwhv sduåphwurv hvwær
uhsuhvhqwdgrv qd wdehod 71:1

Wdehod 71:= Sduåphwurv gd uhgh 4
Dfwlylgdgh 4 5 6
Ruljhp 4 5 4
Ghvwlqr 5 6 6
b 315 314 313:
 � � � 318 318 318
 � � � 418 418 418

1

D vroxêær sdud hvwd uhgh irl hqfrqwudgd hp 71; vhjxqgrv/ h ì dsuhvhqwdgd hp
+7168,1

i% � � c % �� j ' i��fc ��fj +7168,
frp xp fxvwr hvshudgr gh ' eD�D�1

Uhgh 5

1 3

2 4

1

2

3

4

5

Iljxud 717= Uhgh 5

D vhjxqgd uhgh h{hpsor mä ì xp srxfr pdlv frpsoh{d/ whqgr D dfwlylgdghv
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+yhu �jxud 717,1 A ' �2f h S � ' H1 Qd wdehod 71; hvwær uhsuhvhqwdgrv rv uhvwdqwhv
sduåphwurv1

Wdehod 71;= Sduåphwurv gd uhgh 5
Dfwlylgdgh 4 5 6 7 8
Ruljhp 4 4 5 5 6
Ghvwlqr 5 6 6 7 7
b 3135 3136 3137 31357 31358
 � � � 318 318 318 318 318
 � � � 418 418 418 418 418

1

D vroxêær sdud hvwd uhgh irl hqfrqwudgd hp b�S vhjxqgrv/ h srgh vhu ylvwd hp
+7169,1

i% � � c % �� c % �	 j ' i��fc ��fc ��Dj +7169,
frp xp fxvwr hvshudgr gh ' �fe�S21

Uhgh 6

1

2

3

4

5 6

1

2

3

4

5

6

7

8

9

10

11

Iljxud 718= Uhgh 6
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D uhgh 6/ frp xpd glphqvær pdlru +44 dfwlylgdghv,/ dsuhvhqwd0vh qd �jxud

7181 Sdud hvwd uhgh/ A ' 2H h S � ' H1 Qd wdehod 71< hvwær uhsuhvhqwdgrv rv
uhvwdqwhv sduåphwurv1

Wdehod 71<= Sduåphwurv gd uhgh 6
Dfwlylgdgh 4 5 6 7 8 9 : ; < 43 44
Ruljhp 4 4 4 5 6 5 6 7 6 8 7
Ghvwlqr 5 6 7 6 7 8 8 8 9 9 9
b 314 313< 317 315 316 313; 317 315 314 316 316
 � � � 318 318 318 318 318 318 318 318 318 318 318
 � � � 418 418 418 418 418 418 418 418 418 418 418

1

D vroxêær sdud hvwd uhgh/ ghylgr ã vxd pdlru glphqvær/ ghprurx 63 plqxwrv
d vhu hqfrqwudgd1 Dsuhvhqwd0vh hp +716:,1

i% � � c % �� c % �	 c % �
 c % �� c % �� c % � � � j ' i��2Dc ��fc f�Dc ��fc f�Dc ��fc ��fj +716:,
frp xp fxvwr hvshudgr gh ' �fS�.S1

Uhgh 7
D uhgh 7 whp xpd glphqvær dlqgd pdlru txh d dqwhulru/ hp qýphur gh dfwlylgdghv
+yhu �jxud 719,1 R ydoru gh A ì e. h gh S � ì e1 Rv uhvwdqwhv sduåphwurv gr
sureohpd srghp vhu ylvwrv qd wdehod 71431

i% � � c % �� c % �	 c % � c % �
 c % �� c % �� c % � � � c % � � � j ' i��2Dc ��fc ��fc f�Dc ��fc ��fc f�Dc ��fc ��Dj
frp xp fxvwr hvshudgr gh ' �H2�b�1 +716;,

D vroxêær sdud hvwd uhgh +716;,/ dshvdu gh vhu dshqdv pdujlqdophqwh pdlru
txh d dqwhulru/ ghprurx edvwdqwh pdlv whpsr d vhu hqfrqwudgd +56 krudv,1 Lvwr
suhqgh0vh frp r idfwr gr qýphur gh yduläyhlv gh ghflvær vhu phqru +7 hp yh} gh
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1

4

2

3

7 8

1

2

7

5

6

9

8 12

5

6

10

11
3

4

Iljxud 719= Uhgh 7

Wdehod 7143= Sduåphwurv gd uhgh 7
Dfwlylgdgh 4 5 6 7 8 9 : ; < 43 44 45
Ruljhp 4 4 4 4 5 5 6 6 7 8 9 :
Ghvwlqr 5 6 7 8 7 : 8 : 9 : ; ;
b 314 313< 313; 314 313< 313; 314 313< 313; 314 313< 314
 � � � 318 318 318 318 318 318 318 318 318 318 318 318
 � � � 418 418 418 418 418 418 418 418 418 418 418 4181

8 gd uhgh 6,/ r txh lpsolfd xp pdlru qýphur gh yduläyhlv �{dv +; hp yh} gh 9 gd
uhgh 6,1 Dvvlp/ r qýphur gh frpelqdêøhv jhudgdv sdud dv yduläyhlv �{dv/ sdud
d uhgh 6 ì gh � � ' .2b h sdud d uhgh 7/ � � ' SDS�/ gdð r dxphqwr gh whpsr gh
fäofxor yhul�fdgr1
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1
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13

14
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16

17

18

Iljxud 71:= Uhgh 8

Uhgh 8

Sdud whuplqdu hvwh frqmxqwr gh whvwhv/ lqwurgx}lx0vh xpd uhgh +�jxud 71:, vljql0
�fdwlydphqwh pdlru txh d dqwhulru +4; dfwlylgdghv,/ frp A ' ��f h S � ' �f� Rv
uhvwdqwhv sduåphwurv hvwær uhsuhvhqwdgrv qd wdehod 71441

Sdud frqvhjxlu rewhu xpd vroxêær sdud hvwd uhgh/ irl qhfhvväulr uhgx}lu d grlv r
qýphur gh srqwrv frqvlghudgrv sdud dv yduläyhlv �{dv +31:8/ 4158,1 Phvpr ghsrlv
ghvwd uhgxêær/ vö frqvhjxlprv rewhu uhvxowdgrv dr �p gh 8 gldv1 D vroxêær rewlgd
srgh yhu0vh hp +716<,1

i% � � c % �� c % �� c % �� c % �� c % �� c % �� c % � � 	 c % � � � c % � � � c % � � � c % � � � c % � � � j
' if�.Dc ��2Dc ��2Dc f�.Dc ��2Dc f�.Dc ��2Dc ��2Dc ��2Dc f�.Dc f�.Dc ��2Dc f�.Dj +716<,

frp xp fxvwr hvshudgr gh ' ��b�f.1

Hvwh frqmxqwr gh whvwhv suhwhqgh ghprqvwudu txh d dsolfdêær gr prghor gh
SG sursrvwr srgh vhu ihlwd d txdotxhu uhgh gh dfwlylgdghv/ xwlol}dqgr d yhuvær
51 Frqwxgr/ d dsolfdêær gh SG gluhfwd/ sdud uhghv frp pdlv gh 43 dfwlylgdghv/
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Wdehod 7144= Sduåphwurv gd uhgh 8
Dfwlylgdgh 4 5 6 7 8 9 : ; <
Ruljhp 4 4 4 5 6 6 7 7 8
Ghvwlqr 5 6 7 8 8 9 : ; <
b 3139 3137 314 313: 313; 3137 313; 315 313:
% � � � 318 318 318 318 318 318 318 318 318
% � � � 418 418 418 418 418 418 418 418 418

Dfwlylgdgh 43 44 45 46 47 48 49 4: 4;
Ruljhp 9 : ; < 44 43 43 45 46
Ghvwlqr 44 46 43 44 45 45 46 47 47
b 3138 313; 313: 313< 313< 3138 313< 3137 3139
% � � � 318 318 318 318 318 318 318 318 318
% � � � 418 418 418 418 418 418 418 418 418

�

wruqd0vh surlelwlyd hp whuprv gh whpsrv gh frpsxwdêær1 Qr suö{lpr fdsðwxor
yær vhu dsuhvhqwdgdv dsur{lpdêøhv d hvwh prghor/ txh shuplwhp uhgx}lu vljql�0
fdwlydphqwh hvwhv whpsrv1
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Fdsðwxor 8

Dsur{lpdêøhv dr prghor
sursrvwr
Frpr ylprv qrv fdsðwxorv dqwhulruhv/ r prghor gh surjudpdêær glqåplfd sur0
srvwr ì pxlwr rqhurvr hp whuprv frpsxwdflrqdlv1 Ghylgr d hvwh idfwr/ irudp
ghvhqyroylgdv dsur{lpdêøhv d hvwh prghor/ txh shuplwhp rewhu xpd vroxêær dlq0
gd ud}räyho/ frp xpd glplqxlêær vxevwdqfldo gr whpsr gh frpsxwdêær1 Qhvwh
fdsðwxor yær vhu hqwær dqdolvdgdv gxdv dsur{lpdêøhv edvhdgdv qr prghor gh SG
sursrvwr h xpd dsur{lpdêær txh uhfruuh d surjudpdêær qær olqhdu1 D sulphlud
yhuvær ghvwdv dsur{lpdêøhv shuplwlx whvwdu/ pdlv xpd yh}/ d uhgh h{hpsor lq0
wurgx}lgd qd vhfêær 6161 Irl wdpeìp ghvhqyroylgd xpd vhjxqgd yhuvær/ gh fdgd
dsur{lpdêær/ txh srvvlelolwrx r whvwh gdv uhghv 4 d 8/ lqwurgx}lgdv qd vhfêær 715141

814 Dsur{lpdêær 4
81414 Yhuvær 4
Hvwd dsur{lpdêær +yhu dsíqglfh H, edvhld0vh qr prghor gh SG sursrvwr/ pdv frq0
vlghud dojxpdv yduläyhlv dohdwöuldv frpr vhqgr uhsuhvhqwdgdv shorv vhxv ydoruhv
pìglrv1

446
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Dv yduläyhlv hvfroklgdv qhvwd dsur{lpdêær irudp rv frqwhýgrv gh wudedokr gdv

dfwlylgdghv �{dv/ rx vhmd/ sdud r surmhfwr h{hpsor +�jxud 615,/ dsur{lprx0vh ` � /
` � / ` � / ` � / ` � / ` � h ` � � dr vhx ydoru pìglr + �� ,1 Vdehprv txh d hvwlpdwlyd
gd gdwd gh frqfoxvær gr surmhfwr/ xwlol}dqgr ydoruhv pìglrv/ vxehvwlpd d gdwd gh
frqfoxvær uhdo 	 1 Gdð txh vh hvshuhp ydoruhv phqruhv sdud r fxvwr gr surmhfwr/
frpr luhprv yhu shorv uhvxowdgrv/ xpd yh} txh r fxvwr gr dwudvr ydl vhu phqru1

Frp hvwd dsur{lpdêær r surjudpd irl vxevwdqfldophqwh vlpsol�fdgr/ srlv rv
dqwhulruhv txdwur ydoruhv sdud fdgd yduläyho �{d/ uhgx}ludp0vh sdud xp/ r txh
shuplwlx vlpsol�fdu xpd vìulh gh lqvwuxêøhv/ uhvxowdqgr dvvlp qxpd srxsdqêd gh
whpsr vxevwdqfldo1

Rv surfhglphqwrv txh vriuhudp dowhudêøhv hp uhodêær ã yhuvær 4/ irudp=
c6R�6*/ h c6e_��6RoJ�eS|r��6* dwì c6e_��6RoJ�eS|re�6*/ hqfrqwudqgr0vh olv0
wdgrv qr dsíqglfh H1 Qr �fkhlur c6R�6* srghprv yhu txh hp oxjdu gd lqvwuxêær
c`� ' }e?eo@|e` E,@6K_@E���*/ sdud dv yduläyhlv �{dv/ txh luld jhudu txdwur yd0
oruhv/ vh whp c`� ' e%R` E��*/ txh jhud vö xp ydoru1 Frpr uhvxowdgr ghvwd
vlpsol�fdêær srghprv yhu/ sru h{hpsor txh/ hp c6e_��6RoJ�eS|r��6* dv lqvwux0
êøhv=

f � ' | 
 n` � *% � (
f � ' | � n` � � *% � � ( +814,
t � ' S@,S�,@|e�@%Ef � c f � �(

�t � ' S@,S�,@|e�6@%Et � cf � c �cf � c � �(

irudp vxevwlwxðgdv sru=

�  � � � � � � � � � � � � � � � � � � � � � � � � � �
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@ � ' | � n` � *% � (
@ � ' | � n` � � *% � � ( +815,
+ � ' 6@%E@ � c @ � �( �

Hvwh wlsr gh vxevwlwxlêær uhsuhvhqwd xpd srxsdqêd vxevwdqfldo gh whpsr
gh fäofxor/ xpd yh} txh qd sulphlud/ f � h f � hudp yduläyhlv dohdwöuldv/ frp
txdwur ydoruhv srvvðyhlv/ ruljlqdqgr dvvlp xp t � dohdwöulr/ frp suredelolgdghv
dvvrfldgdv1 Frpr ghsrlv gd dsur{lpdêær rv ` *v sdvvdudp d whu vö xp ydoru/ @ �

h @ � vær qýphurv uhdlv/ vhqgr r fäofxor gr pä{lpr pxlwr vlpsol�fdgr/ h ihlwr vhp
qhfhvvlgdgh gh uhfruuhu d xpd ixqêær h{whuqd1

R uhvxowdgr sdud d uhgh h{hpsor/ rewlgr sru hvwd dsur{lpdêær/ dr �p gh 58
plqxwrv/ irl r vhjxlqwh=

i% �
� c % �

� c % �
� c % �

� c % �
	 c % �


 c % �
� c % �

� � j ' i��2Dc f�Dc ��fc f�Dc f�Dc ��fc ��fc f�Dj +816,
frp xp fxvwr hvshudgr gh ' �be�.D1

Rv uhvxowdgrv vhuær frphqwdgrv qd vhfêær 817141

81415 Yhuvær 5
D yhuvær 5 gd dsur{lpdêær 4 irl ghvhqyroylgd d sduwlu gd yhuvær 5 ruljlqdo +pr0
ghor SG vhp dsur{lpdêøhv,/ whqgr vlgr lqwurgx}lgdv vlpsol�fdêøhv qr fäofxor gr
frqwhýgr gh wudedokr gdv yduläyhlv �{dv1 D hvwdv yduläyhlv irl dwulexðgr r vhx
ydoru pìglr/ frpr qd vhfêær dqwhulru1

Hvwd yhuvær frpr ì jhqìulfd/ shuplwlx whvwdu dv uhghv 4 d 8/ lqwurgx}lgdv
qd vhfêær 715141 Rv surfhglphqwrv txh irudp dowhudgrv hp uhodêær ã yhuvær 5
ruljlqdo/ hvwær olvwdgrv qr dsíqglfh I,1

Ydprv vö uhdoêdu dojxqv grv dvshfwrv pdlv lpsruwdqwhv ghvwd lpsohphqwdêær1
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Xpd yh} txh r frqwhýgr gh wudedokr gdv dfwlylgdghv ydl whu/ qr fdvr gdv

yduläyhlv �{dv/ vö xp ydoru/ h qr fdvr gdv yduläyhlv gh ghflvær txdwur ydoruhv/
xwlol}d0vh xpd hvwuxwxud +817,/ txh shuplwh d lqwurgxêær gh glihuhqwhv wlsrv gh
gdgrv qd phvpd yduläyho1

` ' r|o�S|Ec�*c ij� +817,
Dvvlp/ sru h{hpsor/ d dfwlylgdgh 4 srgh whu xp frqwhýgr gh wudedokr pìglr/

h d 5 xp frqwhýgr gh wudedokr dohdwöulr/ frpr vh srgh yhu hp +818,1
` E���� ' �fc +818,
` E2��� ' d5 : 44 49o�

D ixqêær c}e?eo@|e`r�6* irl hqwær dowhudgd/ whvwdqgr vh fdgd dfwlylgdgh shu0
whqfh dr fdplqkr pdlv orqjr +DOS,1 Vh lvvr dfrqwhfhu/ hod ì xpd yduläyho gh
ghflvær/ vhqgr r vhx frqwhýgr gh wudedokr jhudgr shod ixqêær c}e?eo@|e �̀6*/ mä
lqwurgx}lgd qr fdsðwxor 71

Qr fdvr gd dfwlylgdgh qær shuwhqfhu dr fdplqkr pdlv orqjr/ hod ì xpd yduläyho
�{d/ h luä frqwhu xp ýqlfr ydoru/ uhsuhvhqwdwlyr gd pìgld

Rv uhvxowdgrv rewlgrv/ sdud dv uhghv 4 d 8/ luær vhu dsuhvhqwdgrv qd vhfêær
81715/ frqmxqwdphqwh frp rv uhvxowdgrv gdv rxwudv dsur{lpdêøhv1

815 Dsur{lpdêær 5
81514 Yhuvær 4
Qd phvpd olqkd gd dsur{lpdêær dqwhulru/ rswrx0vh djrud sru uhgx}lu wrgrv rv
frqwhýgrv gh wudedokr gdv dfwlylgdghv dr vhx ydoru pìglr1 Dvvlp/ wdpeìp rv
frqwhýgrv gh wudedokr gdv yduläyhlv gh ghflvær irudp dsur{lpdgrv1 Lvwr shuplwlx
vlpsol�fdu dlqgd pdlv r surjudpd +yhu qr dsíqglfh J rv surfhglphqwrv dowhud0
grv,1 Sru h{hpsor/ hqtxdqwr qd dsur{lpdêær 4 +yhuvær 4,/ qr sulphlur hvwäjlr/
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hud qhfhvväulr xp flfor csJo* sdud shufruuhu wrgrv rv ydoruhv gh ` � � / lvvr ghl{rx
gh dfrqwhfhu/ shuplwlqgr vlpsol�fdu dlqgd pdlv r fögljr1 Doìp glvvr/ gxudqwh r
fäofxor/ xpd vìulh gh yduläyhlv dohdwöuldv irudp uhgx}lgdv d ydoruhv ýqlfrv/ frpr
ì r fdvr gh A� 0 cA@o_�?err�Jr|* +yhu wdehod 814 sdud frpsdudêær gh lqvwuxêøhv
htxlydohqwhv qdv gxdv dsur{lpdêøhv,1

Frpr uhvxowdgr ghvwdv vlpsol�fdêøhv/ r whpsr gh frpsxwdêær glplqxlx frqvl0
ghudyhophqwh1 R ydoru gr fxvwr glplqxlx wdpeìp/ frpr vhuld gh hvshudu/ ghylgr
ã xwlol}dêær gh pdlv ydoruhv pìglrv frpr vxevwlwxlêær gh yduläyhlv dohdwöuldv1
Rewhyh0vh hqwær/ sdud r surmhfwr h{hpsor +�jxud 615,/ r uhvxowdgr +819,/ txh vhuä
ghsrlv frphqwdgr1

i% �
� c % �

� c % �
� c % �

� c % �
� c % �

� c % �
� c % �

� � j ' i��fc f�Dc ��fc f�Dc f�Dc ��fc ��fc f�Dj +819,
frp xp fxvwr hvshudgr gh ' �SH�be1

R whpsr qhfhvväulr sdud d rewhqêær ghvwh uhvxowdgr glplqxlx gh 58 sdud 7
plqxwrv1

81515 Yhuvær 5
D yhuvær 5 gd dsur{lpdêær 5 irl ghvhqyroylgd d sduwlu gd yhuvær 5 ruljlqdo +prghor
SG vhp dsur{lpdêøhv,/ whqgr vlgr uhgx}lgr r frqwhýgr gh wrgdv dv dfwlylgdghv
dr vhx ydoru pìglr1

Dvvlp/ hp yh} gh vhu fkdpdgd d ixqêær c}e?eo@|e`r�6*/ sdud jhudu rv frq0
whýgrv gh wudedokr gdv dfwlylgdghv/ hohv sdvvdudp d vhu fdofxodgrv shod lqvwuxêær

` ' i T` ( +81:,
txh dwulexl d fdgd ` r ydoru pìglr gd glvwulexlêær h{srqhqfldo uhvshfwlyd1 Hvwd
vlpsol�fdêær shuplwlx uhgx}lu r surjudpd/ whqgr vlgr holplqdgdv wrgdv dv lqvwux0
êøhv uhodflrqdgdv frp r fäofxor gh suredelolgdghv1
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Wdehod 814= Frpsdudêær gh lqvwuxêøhv sdud dv dsur{lpdêøhv 4 h 5
Dsur{lpdêær 4 Dsur{lpdêær 5
iru % � � ' f�D G f�2D G ��D iru % � � ' f�D G f�2D G ��D
e� ' f> e� ' f>
iru � � � ' � G e
� � � ' ` � � E� � � �>
| � ' 6@%E+ � c | � n � � � *% � � �> | � ' 6@%E+ � c | � n` � � *% � � �>
� ' 6@%Efc | � � A �> � ' 6@%Efc | � � A �>
A�E� � � � ' S, � �> |S ' S, � �>

hqg ( 7 ydoxhv 0 Suredelolw|@S
oS � � ' % � � � e%R` E���> oS � � ' % � � �` � � >
8 � ' A� n oSs n oS � � > ( wrwdo frvw s � ' |Sn oSs n oS � � > ( wrwdo frvw
e� ' e%ReS|e_T @,�eE8 � c � �>
.T ' d.T (% � � c e�o> 8 � ' d8 � (% � � c s � o>

hqg hqg

�

Rv surfhglphqwrv txh vriuhudp dowhudêøhv hvwær olvwdgrv qr dsíqglfh K1
Rv uhvxowdgrv rewlgrv sdud dv uhghv 4 d 8 +lqwurgx}lgdv qd vhfêær 71514, yær

vhu dsuhvhqwdgrv qd vhfêær 817151

816 Dsur{lpdêær 6
81614 Yhuvær 4
Dr dsur{lpduprv wrgrv rv frqwhýgrv gh wudedokr gdv dfwlylgdghv shor vhx ydoru
pìglr/ r sureohpd �fd uhgx}lgr d xp sureohpd gh surjudpdêær qær olqhdu1 Vhqgr
dvvlp/ r prghor gh SG sursrvwr ghl{d gh vhu h�flhqwh1 Irl vhjxlqgr hvwh sulqfðslr
txh irl ghvhqyroylgd d dsur{lpdêær 61 R prghor gh SG irl vxevwlwxðgr sru xp
prghor gh SQO1 Hvvh prghor irl ghvhqyroylgr xwlol}dqgr r 7J,�eo gr .%Se,/ vhqgr
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gh�qlgr gd vhjxlqwh irupd= suhwhqgh0vh plqlpl}du r fxvwr wrwdo gr surmhfwr/ rx
vhmd/ r fxvwr grv uhfxuvrv/ pdlv r fxvwr gr dwudvr1 D ixqêær qær olqhdu txh
uhsuhvhqwd r fxvwr wrwdo/ sdud r surmhfwr h{hpsor +�jxud 615,/ ì d vhjxlqwh=

8 E%� ' % � ` � n % � ` � n ���n % � � ` � � n S � 4@ Efc | � � A �� +81;,
Rv sduåphwurv lqwurgx}lgrv irudp rv ydoruhv gh b sdud dv yäuldv dfwlylgdghv/

vhqgr dvvlp srvvðyho fdofxodu rv frqwhýgrv gh wudedokr

` ' �
b� +81<,

Irl wdpeìp lqwurgx}lgr r ydoru gh A ' SD h S � ' D1 R remhfwlyr ì ghwhuplqdu
rv ydoruhv gh %/ txh plqlpl}hp d ixqêær 8 E%�1

R sureohpd txh vxujh ì frpr gh�qlu | � / r whpsr gh uhdol}dêær gr ýowlpr qö
gd uhgh1 Vdehprv frqwxgr txh

| � ' 4@ E| � n ` �

% �
c | � n ` � �

% � �
c | � n ` � �

% � �
�� +8143,

Hqwær suhflvdprv gh vdehu txdo r ydoru gh | � / | � h | � 1 Hvwhv ydoruhv srghp vhu
rewlgrv sru=

| � ' | � n ` 	

% 	

| � ' 4@ E| � n ` �

% �
c | � n ` 


% 

� +8144,

| � ' 4@ E| � n ` �

% �
c | 	 n ` �

% �
�c

vhqgr
| � ' f +8145,
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srlv ì r whpsr gh uhdol}dêær gr sulphlur qö gd uhgh1 | � h | � vær rewlgrv gr
vhjxlqwh prgr=

| � ' | � n ` �
% �

+8146,
| � ' 4@ E| � n ` �

% �
c | � n ` �

% �
��

Whprv hqwær txdvh wrgdv dv uhvwulêøhv gh�qlgdv1 Vö idowd gh�qlu rv ydoruhv
olplwhv grv %*v/ r txh irl ihlwr gd vhjxlqwh irupd= sdud fdgd %/ irl lqwurgx}lgd
xpd uhvwulêær gr wlsr

f�D � % � ��D� +8147,

Ghsrlv gdv uhvwulêøhv/ h gd ixqêær remhfwlyr gh�qlgdv/ irl ihlwd d plqlpl}dêær/
whqgr0vh rewlgr r vhjxlqwh uhvxowdgr=

i% �
� c % �

� c % �
� c % �

� c % �� c % �� c % �� c % �� c % �	 c % �
� 
 c % �

� � j '
if�b�c f�Dc ���2c f�bc f�Dc f�DDc ��fec f�.�c f�HHc f�DDc f�.Sj +8148,

frp xp fxvwr hvshudgr gh ' �S��D�1

D irokd gh fäofxor hp H{fho txh shuplwlx uhvroyhu hvwh sureohpd srgh vhu
ylvwd qd �jxud 8141

81615 Yhuvær 5
Wdpeìp sdud hvwd dsur{lpdêær/ irudp whvwdgdv dv uhghv 4 d 8 +lqwurgx}lgdv qd
vhfêær 71514,1 Dv uhvshfwlydv irokdv gh fäofxor vær dsuhvhqwdgdv qdv �jxudv 815 d
8191 Rv uhvxowdgrv vhuær frphqwdgrv qd vhfêær 817151
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Projecto Exemplo

Activity a Lambda a Wa xa time ti
1 0,1 10,00 x1= 0,91 0 : t1=0 F(x)= 161,51
2 0,12 8,33 x2= 0,50 10,98 : t2=t1+W1/x1
3 0,05 20,00 x3= 1,12 24,86 : t3=max(t1+W2/x2;t2+W4/x4)
4 0,08 12,50 x4= 0,90 17,85 : t4=t1+W3/x3
5 0,2 5,00 x5= 0,50 53,03 : t5=max(t2+W5/x5;t4+W8/x8)
6 0,04 25,00 x6= 0,55 56,94 : t6=max(t2+W6/x6;t3+W7/x7)
7 0,03 33,33 x7= 1,04 65,18 : t7=max(t4+W9/x9;t5+W10/x10;t6+W11/x11)
8 0,04 25,00 x8= 0,71
9 0,024 41,67 x9= 0,88

10 0,15 6,67 x10= 0,55
11 0,16 6,25 x11= 0,76

delay u= 0,18

T= 65
cl= 5

��������� 	


�� �������������������������������������������
 �!#"%$�& '�( )+*

Iljxud 814= Surmhfwr H{hpsor +Vroyhu gr H{fho,

Rede 1

Activity a Lambda a Wa xa time ti
1 0,2 5 x1= 1,03 0 : t1=0 F(x)= 30,59
2 0,1 10 x2= 1,03 4,874 : t2=t1+W1/x1
3 0,07 14,29 x3= 0,98 14,58 : t3=max(t1+W3/x3;t2+W2/x2)

delay u= 0,58

T= 14
cl= 2

,�-�. /+0 1 2 3 4%576�4�8:9;8+<=4�>�9?>�<=4+@�9A@�<=B:CD�EGF�H�I J�K L%M

Iljxud 815= Uhgh 4 +Vroyhu gr H{fho,

Rede 2

Activity a Lambda a Wa xa time ti
1 0,02 50 x1= 1,03 0 : t1=0 F(x)= 152,82
2 0,03 33,33 x2= 0,51 48,78 : t2=t1+W 1/x1
3 0,04 25 x3= 0,87 77,37 : t3=max(t1+W 2/x2;t2+W3/x3)
4 0,024 41,67 x4= 0,59 120 : t4=max(t2+W 4/x4;t3+W5/x5)
5 0,025 40 x5= 0,96

delay u= 0,00

T= 120
cl= 8

N�O�P Q�R S T�U V+W7X�V�Y�Z�Y�[�V�\%Z;\�[�]�[�V�^%Z?^�[�_�` ab#c V�U d�e f+W

Iljxud 816= Uhgh 5 +Vroyhu gr H{fho,
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Rede 3

Activity a Lambda a Wa xa time ti
1 0,1 10 x1= 1,15 0 : t1=0 F(x)= 58,75
2 0,09 11,1 x2= 0,8 8,722 : t2=t1+W1/x1
3 0,4 2,5 x3= 0,5 13,97 : t3=max(t1+W2/x2;t2+W4/x4)
4 0,2 5 x4= 0,95 16,85 : t4=max(t1+W3/x3;t3+W5/x5)
5 0,3 3,33 x5= 1,16 23,93 : t5=max(t2+W6/x6;t3+W7/x7;t4+W8/x8)
6 0,08 12,5 x6= 0,82 28,01 : t6=max(t3+W9/x9;t4+W11/x11;t5+W10/x10)
7 0,4 2,5 x7= 0,5
8 0,2 5 x8= 0,72
9 0,1 10 x9= 0,9
10 0,3 3,33 x10= 0,82
11 0,3 3,33 x11= 0,5

delay u= 0,01

T= 28
cl= 8

��������� �

	�
 ��������������������������������������������� 
!�"$# ��
 %'& (�

Iljxud 817= Uhgh 6 +Vroyhu gr H{fho,

Rede 4

Activity a Lambda a Wa xa time ti
1 0,1 10 x1= 0,93 0 : t1=0 F(x)= 91,53
2 0,09 11,11 x2= 0,81 10,75 : t2=t1+W 1/x1
3 0,08 12,5 x3= 0,55 13,8 : t3=t1+W 2/x2
4 0,1 10 x4= 0,5 22,75 : t4=max(t1+W 3/x3;t2+W 5/x5)
5 0,09 11,11 x5= 0,93 26,04 : t5=max(t1+W 4/x4;t3+W 7/x7)
6 0,08 12,5 x6= 0,5 35,59 : t6=t4+W 9/x9
7 0,1 10 x7= 0,82 38,29 : t7=max(t2+W 6/x6;t3+W 8/x8;t5+W 10/x10)
8 0,09 11,11 x8= 0,5 47 : t8=max(t6+W 11/x11;t7+W 12/x12)
9 0,08 12,5 x9= 0,97

10 0,1 10 x10= 0,82
11 0,09 11,11 x11= 0,97
12 0,1 10 x12= 1,15

delay u= 0,00

T= 47
cl= 4

)�*�+�,�- .

/'0 1�2�3�1�4�564�7�1�8�568�7:9�7�1�4�8�564�8�7�;'<
=�>@?�A�BDC�E F�G

Iljxud 818= Uhgh 7 +Vroyhu gr H{fho,

817 Frpsdudêær grv uhvxowdgrv
81714 Yhuvær 4
Qhvwd vhfêær yær vhu glvfxwlgrv rv uhvxowdgrv rewlgrv shod yhuvær 4 grv yäulrv
surjudpdv ghvhqyroylgrv1 Hvwd yhuvær/ frpr mä irl uhihulgr/ irl ghvhqyroylgd sdud
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Rede 5

Activity a Lambda a Wa xa time ti
1 0,06 16,67 x1= 0,689 0 : t1=0 F(x)= 144,07
2 0,04 25 x2= 1,295 24,2 : t2=t1+W1/x1
3 0,1 10 x3= 0,5 19,31 : t3=t1+W2/x2
4 0,07 14,29 x4= 0,667 20 : t4=t1+W3/x3
5 0,08 12,5 x5= 0,5 45,62 : t5=max(t2+W4/x4;t3+W5/x5)
6 0,04 25 x6= 1,286 38,74 : t6=t3+W6/x6
7 0,08 12,5 x7= 0,5 45 : t7=t4+W7/x7
8 0,2 5 x8= 0,5 30 : t8=t4+W8/x8
9 0,07 14,29 x9= 0,661 67,23 : t9=t5+W9/x9
10 0,05 20 x10= 1,142 54,18 : t10=t8+W12/x12
11 0,08 12,5 x11= 0,5 82,47 : t11=max(t6+W10/x10;t9+W13/x13)
12 0,07 14,29 x12= 0,591 93,33 : t12=max(t10+W15/x15;t11+W14/x14)
13 0,09 11,11 x13= 0,729 74,41 : t13=max(t7+W11/x11;t10+W16/x16)
14 0,09 11,11 x14= 1,023 110 : t14=max(t12+W17/x17;t13+W18/x18)
15 0,05 20 x15= 0,584
16 0,09 11,11 x16= 0,549
17 0,04 25 x17= 1,5
18 0,06 16,67 x18= 0,557

delay u= 0,00

T= 110
cl= 10

����������	 


�� ��������������������������������� �!��� ����"#
$�%'&!(�) *!+ ,!-

Iljxud 819= Uhgh 8 +Vroyhu gr H{fho,

vhu dsolfdgd hvshfl�fdphqwh d xp ýqlfr surmhfwr h{hpsor +�jxud 615,1 Whp d
ydqwdjhp gh vhu pdlv uäslgd d h{hfxwdu h pdlv vlpsohv gh shufhehu/ hp whuprv
gh lpsohphqwdêær1

Qd wdehod 815 hqfrqwudp0vh rv uhvxowdgrv rewlgrv/ sdud r surmhfwr h{hpsor/
gdv wuív dsur{lpdêøhv lqwurgx}lgdv qhvwh fdsðwxor/ frqmxqwdphqwh frp r uhvxowdgr
gr prghor gh SG sxur1

R txh uhdoêd lphgldwdphqwh ì d vxevwdqfldo uhgxêær gr whpsr gh frpsxwdêær/
ã phglgd txh vh dsur{lpdppdlv yduläyhlv1 Txdqgr sdvvdprv gd SG sdud d SQO/
hqwær d uhgxêær gh whpsr ì hqruph1

Srghuðdprv gl}hu txh r ydoru gh 2Hf�HD ì xp ydoru öswlpr/ vh qær wlyìv0
vhprv ihlwr dv glvfuhwl}dêøhv grv ` *v/ grv %*v h grv |*v/ qhfhvväuldv sdud xpd
h{hfxêær hp whpsr ýwlo1 Qxp dpelhqwh gh frpsxwdêær lghdo/ r prghor gh SG
sursrvwr/ shuplwluld fkhjdu dr yhugdghlur öswlpr1 Hoh ì whrulfdphqwh xp prghor
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Wdehod 815= Frpsdudêær gh uhvxowdgrv sdud dv dsur{lpdêøhv 4/ 5 h 6
Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO

 � ��2D ��2D ��f f�b�
 � f�D f�D f�D f�D
 � ��D ��f ��f ���2
 � f�b
 � f�D f�D f�D f�D
 � ��f f�D f�D f�DD
 � ��fe
 � ��f ��f ��f f�.�
 � ��D ��f ��f f�HH
 	 
 ��f f�D f�D f�DD
 � � f�.S
.T E�Jr|� 2Hf�HD �be�.D �SH�be �S��D�
-�? A �6e 474 plq1 58 plq1 7 plq1 4 vhj1

rswlpl}dqwh1 Pdv frpr hvvh dpelhqwh dlqgd qær h{lvwh/ vdehprv txh r ydoru
2Hf�HD ì xp olplwh vxshulru sdud r fxvwr wrwdo hvshudgr/ rx vhmd/ r yhugdghlur ös0
wlpr hvwduä dedl{r ghvwh ydoru1 Txdqgr �}hprv d dqäolvh gh vhqvlelolgdgh +vhfêær
617, ylprv txh/ frp rxwud frpelqdêær gh %*v/ irl srvvðyho rewhu xp ydoru lqihulru
sdud r fxvwr wrwdo hvshudgr +2.e�HS,/ r txh uhiruêd hvwd frqfoxvær1

Sdud dqdolvdu rv uhvwdqwhv uhvxowdgrv/ whprv txh whu hp frqwd txh r FSP
vxehvwlpd d yhugdghlud gdwd gh frqfoxvær gr surmhfwr/ txdqgr vær xwlol}dgdv
pìgldv � 1 Gdð txh r ydoru gr fxvwr wrwdo hvshudgr sdud r prghor gh SG vhmd r
pdlru/ h ghsrlv yä glplqxlqgr txdqwdv pdlv dsur{lpdêøhv ã pìgld xwlol}duprv1
Dvvlp/ frpsdudwlydphqwh frp r prghor gh SG ruljlqdo/ d dsur{lpdêær 4 ghx xp
ydoru lqihulru/ sdud r fxvwr wrwdo hvshudgr/ xpd yh} txh vxevwlwxðprv ` shod vxd
pìgld/ sdud . dfwlylgdghv/ h d dsur{lpdêær 5 ghx xp ydoru dlqgd phqru/ xpd

 � � � � � � � � � � � � � � � � � � �  ! " # $ % & '
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yh} txh ` irl vxevwlwxðgr shod vxd pìgld hp �� dfwlylgdghv1 Qær qrv srghprv
hvtxhfhu frqwxgr/ txh hvwdv gxdv dsur{lpdêøhv wdpeìp qær vær h{dfwdv/ ghylgr
ãv glvfuhwl}dêøhv qhfhvväuldv sdud xwlol}du SG1

R huur frphwlgr txdqgr vh �}hudp dv glvfuhwl}dêøhv/ srgh vhu phglgr/ fdvr
d fdvr/ vh frpsduduprv rv uhvxowdgrv gdv dsur{lpdêøhv 5 h 61 Dpedv dv dsur0
{lpdêøhv/ vxevwlwxhp wrgrv rv frqwhýgrv gh wudedokr gdv dfwlylgdghv/ shodv vxdv
pìgldv1 Sruwdqwr/ ghyhuldp gdu r phvpr uhvxowdgr1 D glihuhqêd yhul�fdgd ì
suhflvdphqwh r huur gd glvfuhwl}dêær/ txdqgr vh xvd SG/ vh frqvlghuduprv txh
r prghor gh SQO hqfrqwurx xp öswlpr devroxwr1 D judqgh}d ghvvh huur/ sdud
r surmhfwr h{hpsor/ ì fhufd gh nec SI/ h srgh gdu xpd lghld gr huur dvvrfldgr
drv uhvwdqwhv ydoruhv rewlgrv sru SG1 Srghprv dvvlp whu xpd lghld gd rughp gh
judqgh}d gr yhugdghlur öswlpr= 2Hf�HD� e�SI� 2Hf�HD r 2SH1

D dqäolvh gr ydoru hvshudgr gr fxvwr ì lpsruwdqwh/ pdv vhuä lpsruwdqwh uh0
ohpeudu txh r remhfwlyr gd dqäolvh hud ghwhuplqdu txh txdqwlgdgh gh uhfxuvrv
dwulexlu ãv dfwlylgdghv/ sdud plqlpl}du r fxvwr wrwdo1 Hqwær ghyhprv dqdolvdu
wdpeìp rv ydoruhv gh %1 Hp sulphlur oxjdu/ xpd glihuhqêd uhdoêd qrv uhvxowd0
grv= d dsur{lpdêær 6 dsuhvhqwd ydoruhv sdud wrgrv rv %*v/ hqtxdqwr dv rxwudv
dsur{lpdêøhv qær wíp ydoruhv sdud % � / % � h % � � 1 Lvwr ghyh0vh frqwxgr ã qdwxuh}d
dgdswdwlyd gd SG1 Rv ydoruhv gh % � / % � h % � � / txh irudp yduläyhlv gh ghflvær/ vö
srghp vhu iruqhflgrv txdqgr fkhjdu r prphqwr gh ghflglu/ srlv ghshqghp gr
hvwdgr gr vlvwhpd qhvvd dowxud +yhu hvwhv ydoruhv qr dsíqglfh G,1 % � h % � gær
suhflvdphqwh r phvpr ydoru sdud wrgdv dv dsur{lpdêøhv/ gdð srghuprv frqfoxlu
txh vhuær rv phokruhv ydoruhv1 Rv rxwurv %*v mä yduldp xp srxfr pdlv/ dsuhvhq0
wdqgr frqwxgr dojxpdv whqgíqfldv txh srghp vhu lqglfdwlydv gr vhqwlgr grv vhxv
ydoruhv öswlprv1 Sru h{hpsor/ % � ghyhuä hvwdu pxlwr suö{lpr gh ��f/ h qær ghyh
vhu phqru txh f�.1 Dr vhjxlu hvvdv whqgíqfldv srghuhprv rewhu qær r öswlpr/
pdv ydoruhv suö{lprv gr öswlpr sdud r fxvwr wrwdo hvshudgr1
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81715 Yhuvær 5
D yhuvær 5 ì d pdlv jhqìulfd/ whqgr vlgr ghvhqyroylgd sdud shuplwlu whvwdu r
prghor sdud txdotxhu uhgh gh dfwlylgdghv1 Irudp xvdgrv flqfr h{hpsorv +gd
uhgh 4 ã uhgh 8/ lqwurgx}lgdv qd vhfêær 71514,/ sdud rv txdlv ydprv dsuhvhqwdu rv
uhvxowdgrv rewlgrv +wdehodv 816 d 81:,1

Wdehod 816= Frpsdudêær gh uhvxowdgrv sdud d uhgh 4
Uhgh 4 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO
 � ��f ��2D ��2D ��f�
 � ��f�
 � ��f ��f ��f f�bH
.T E�Jr|� eD�D� �.��. ����� �f�Db
-�? A�6e 71; vhj1 719 vhj1 715 vhj1 4 vhj1

1
Wdehod 817= Frpsdudêær gh uhvxowdgrv sdud d uhgh 5

Uhgh 5 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO
 � ��f ��f ��2D ��f�
 � ��f ��f f�D f�D�
 � f�H.
 � ��D ��f f�D f�Db
 � f�bS
.T E�Jr|� �fe�S2 2.b��e �eH�.b �D2�H2
-�? A�6e <19 vhj1 ;17 vhj1 9 vhj1 4 vhj1

1
1
1
1
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Wdehod 818= Frpsdudêær gh uhvxowdgrv sdud d uhgh 6
Uhgh 6 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO
 � ��2D ��2D f�.D ���D
 � ��f ��f ��f f�H
 � f�D f�D f�D f�D
 � f�bD
 � ���S
 � ��f f�D ��f f�H2
 � f�D f�D f�D f�D
 � f�.2
 � ��f f�D ��f f�b
 � 	 f�H2
 � � ��f f�D f�D f�D
.T E�Jr|� �fS�.S .D�fe DH�be DH�.D
-�? A�6e 63 plq1 46 plq1 9 plq1 4 vhj1

Rv uhvxowdgrv rewlgrv prvwudp/ gh xpd irupd jhudo/ dv phvpdv whqgíqfldv
grv uhvxowdgrv rewlgrv sdud d uhgh h{hpsor/ hvwxgdgd qd yhuvær 41

Dvvlp/ yhul�fd0vh xpd uhgxêær surjuhvvlyd qr whpsr gh frpsxwdêær/ txdqgr
sdvvdprv gr prghor gh SG sxur/ sdud dv dsur{lpdêøhv 4 h 5/ h hvvh whpsr ì
gudvwlfdphqwh uhgx}lgr txdqgr xvdprv SQO1

Hp uhodêær dr ydoru gr fxvwr wrwdo hvshudgr/ yhul�fd0vh xpd whqgíqfld jhudo
sdud d vxd glplqxlêær/ ã phglgd txh vh dsur{lpdp pdlv frqwhýgrv gh wudedokr
gdv dfwlylgdghv/ ãv vxdv pìgldv/ frpr dfrqwhfh frp r surmhfwr h{hpsor/ shor
prwlyr mä h{srvwr qd vhfêær dqwhulru1

Hp uhodêær ã SQO/ d vxd whqgíqfld jhudo ì sdud dsuhvhqwdu xp ydoru gr fxvwr
wrwdo hvshudgr lqihulru dr gdv uhvwdqwhv dsur{lpdêøhv1 Lvwr dfrqwhfh/ frpr mä
irl uhihulgr/ sru qær whu dvvrfldgr r huur gdv glvfuhwl}dêøhv gr prghor gh SG1
Ì h{fhsêær d uhgh 5 txh/ qd dsur{lpdêær 5/ frqvhjxlx rewhu xp ydoru lqihulru
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Wdehod 819= Frpsdudêær gh uhvxowdgrv sdud d uhgh 7
Uhgh 7 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO
 � ��2D ��2D f�.D f�b�
 � ��f f�D ��f f�H�
 � ��f ��f f�D f�DD
 � f�D f�D f�D f�D
 � f�b�
 � ��f f�D f�D f�D
 � ��f f�D ��f f�H2
 � f�D f�D f�D f�D
 � f�b.
 � 	 ��f f�D ��f f�H2
 � � f�b.
 � � ��D ��f ��f ���D
.T E�Jr|� �H2�b� ��.�b2 �f��2S b��D�
-�? A�6e 56 k1 : k1 6 k1 4 vhj1

dr gd SQO/ dshvdu gh suö{lpr1 Lvwr h{solfd0vh frqwxgr shor idfwr gdv wìfqlfdv
glvsrqðyhlv qr Vroyhu gr H{fho 
 qær jdudqwluhp d rewhqêær gh öswlprv joredlv1 R
Vroyhu jdudqwh vlp txh wrgdv dv uhvwulêøhv vær vdwlvihlwdv h txh r ydoru hqfrqwudgr
ì xp pðqlpr1 Krxyh qhvwh fdvr d �vruwh� gh xpd gdv glvfuhwl}dêøhv xwlol}dgdv
qd SG jhudu xp ydoru pðqlpr phokru gr txh r rewlgr shod SQO1 Pdv hvwh vhuä
xp fdvr h{fhsflrqdo1

Txdqwr dr ydoru grv frqwhýgrv gh wudedokr gdv dfwlylgdghv/ frqyìp pdlv xpd
yh} iulvdu txh/ txdqgr xvdprv SG/ vær dsuhvhqwdgrv vö dojxqv ydoruhv/ r txh qær
dfrqwhfh txdqgr xvdprv SQO1 Lvwr ghyh0vh ã qdwxuh}d dgdswdwlyd gd SG/ txh luä
glwdqgr rv uhvwdqwhv ydoruhv/ ã phglgd txh r surmhfwr dydqêd qr whpsr1

� �  � � � � � � � � � � � � � � � � � �  ! " # $ % & ' ( ) * + , + - . / . 0 1 2 3 4 5 6 4 3 7 3 8 9 : ; < < = > ? @ A @ A B C D E F G H
I J K L M N M O M P Q L M R M R M S T U V W X Y Z X [ \ ] ^ _ ` a b c d
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Wdehod 81:= Frpsdudêær gh uhvxowdgrv sdud d uhgh 8
Uhgh 8 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO
 � f�.D ��2D f�D f�Sb
 � ��2D ��2D f�.D ���
 � ��2D f�.D f�.D f�D
 � f�S.
 � f�.D f�.D f�.D f�D
 � ��2D ��2D f�.D ��2b
 � f�.D f�.D f�.D f�D
 � ��2D f�.D f�.D f�D
 � f�SS
 � 	 ��2D f�.D f�.D ���e
 � � ��2D f�.D f�.D f�D
 � � f�.D f�.D f�.D 318<
 � � 31:6
 � � 4135
 � � f�.D f�.D f�.D 318;
 � � ��2D f�.D f�.D 3188
 � � 418
 � � f�.D f�.D f�.D 3189
.T E�Jr|� ��b�f. 2.���H 2�f��b �ee�f.
-�? A�6e 8 gldv < k1 5 k1 4 vhj1

Vh shufruuhuprv dv yäuldv wdehodv gh uhvxowdgrv/ qrwd0vh txh h{lvwhp whqgíq0
fldv fodudv/ sdud dojxqv grv ydoruhv gh %1 Sru h{hpsor/ sdud d uhgh 6/ % � h % � vær
vhpsuh ljxdlv d 318/ r phvpr dfrqwhfhqgr frp % � h % � gd uhgh 71 Hvwh idfwr gduä
xpd lqglfdêær fodud gr ydoru d xwlol}du qhvwhv fdvrv1

Qrxwurv fdvrv/ whprv ydoruhv ljxdlv txdqgr xwlol}dprv SG h oljhludphqwh gl0
ihuhqwhv txdqgr xwlol}dprv SQO +Uhgh 4 0 % � / Uhgh 6 0 % � / Uhgh 8 0 % � / % � / % � � /
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% � � / % � � ,1 Lvwr ghyh0vh hvvhqfldophqwh ã glvfuhwl}dêær qhfhvväuld drv prghorv gh
SG/ h xpd rsêær vhuä xwlol}du xp ydoru pìglr hqwuh r ydoru lqglfdgr sru SG h r
ydoru lqglfdgr sru SQO1

H{lvwhp rxwurv fdvrv hp txh rv ydoruhv ghprqvwudp pdlruhv yduldêøhv/ r txh
srgh uhsuhvhqwdu txh r uhvshfwlyr ydoru ì srxfr vljql�fdwlyr sdud r uhvxowdgr
�qdo1

Hvwhv prghorv srghp dvvlp vhu xwlol}dgrv frqmxqwdphqwh/ sdud dx{loldu qd
dorfdêær gh uhfxuvrv gh xp surmhfwr uhdo1



Fdsðwxor 9

Dsolfdêær gr dojrulwpr
�Hohfwurpdjqìwlfr�
Xpd yh} txh d SG h{ljh xp hqruph hviruêr hp whuprv frpsxwdflrqdlv/ sdud sur0
eohpdv frp pxlwdv yduläyhlv +cfxuvh ri glphqvlrqdolw|* ^Ehoopdq8:`,/ h d SQO qær
frqvhjxh uhvroyhu r sureohpd hvwrfävwlfr/ surfxurx0vh whvwdu qhvwh fdsðwxor/ d dsol0
fdêær gh xpd qryd wìfqlfd gh rswlpl}dêær joredo/ ghvhqyroylgd sru Eluelo h Idqj
+^ElueloIdqj33`/ ^Eluelo35`/ ^ElueloIdqj35`/ ^ElueloIdqjVkhx35`/ ^ElueloIdqj35e`,/
txh whp sru qrph dojrulwpr �Hohfwurpdjqìwlfr� +HP,1 Hvwd wìfqlfd irl ghvhq0
yroylgd sdud rswlpl}du ixqêøhv frp xpd rx pdlv yduläyhlv/ vhqgr qhfhvväulr lq0
wurgx}lu d iöupxod txh uhsuhvhqwd d ixqêær1 Sdud vhu dsolfdgd dr sureohpd hp
hvwxgr/ hvwh dojrulwpr qhfhvvlwrx gh yäuldv dgdswdêøhv1

914 Dojrulwpr HP
R dojrulwpr HP/ frpr r suösulr qrph lqglfd/ edvhld0vh qrv sulqfðslrv gr hohf0
wurpdjqhwlvpr= grlv frusrv h{hufhp iruêdv gh dwudfêær rx uhsxovær hqwuh vl/
frqiruph dv fdujdv txh srvvxhp1 R dojrulwpr HP lqlfld frp d jhudêær gh srq0
wrv dohdwöulrv1 Srghprv shqvdu hp fdgd xp ghvvhv srqwrv frpr xpd sduwðfxod/
frp xpd fdujd dvvrfldgd/ txh ì olehuwdgd qr hvsdêr1 D fdujd gh fdgd srqwr

464
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hvwä uhodflrqdgd frp r ydoru gd ixqêær remhfwlyr/ txh suhwhqghprv rswlpl}du1
Hvvd fdujd ydl ghwhuplqdu d pdjqlwxgh gh dwudfêær rx uhsxovær gr srqwr vreuh r
uhvwr gd srsxodêær 0 txdqwr phokru iru r ydoru gd ixqêær remhfwlyr/ pdlru vhuä d
pdjqlwxgh gh dwudfêær1

R dojrulwpr HP edvhld0vh qhvwd dqdorjld/ sdud uhvroyhu sureohpdv gh rswlpl0
}dêær joredo1 D lghld vxemdfhqwh ì txh r judqgh srghu gh dwudfêær grv pðqlprv
orfdlv h joredlv hqfrudmd rv srqwrv d frqyhujlu qhvvd gluhfêær1 Dvvlp/ dv iruêdv
gh dwudfêær gluhfflrqdp rv srqwrv sdud phokruhv uhjløhv/ hqtxdqwr dv iruêdv gh
uhsxovær shuplwhp ãv sduwðfxodv h{sorudu uhjløhv qær ylvlwdgdv1

R sulqfðslr gd vreuhsrvlêær ^Frzdq9;` wdpeìp ì dtxl dsolfdgr= d iruêd hohf0
wurpdjqìwlfd/ qxpd sduwðfxod/ fdxvdgd sru rxwudv sduwðfxodv/ srgh vhu fdofxodgd
dglflrqdqgr yhfwruldophqwh dv iruêdv fdxvdgdv sru fdgd xpd gdv rxwudv sdu0
wðfxodv/ vhsdudgdphqwh1 Dvvlp/ fdgd sduwðfxod ydl0vh prylphqwdu qd gluhfêær
hvwdehohflgd/ uhvxowdqwh gdv iruêdv h{huflgdv/ sru wrgdv dv rxwudv sduwðfxodv gr
hvsdêr1

R dojrulwpr HP frqvlvwh hp txdwur idvhv= d lqlfldol}dêær gr dojrulwpr/ r
fäofxor gr yhfwru gd iruêd wrwdo h{huflgd hp fdgd sduwðfxod/ r prylphqwr qd
gluhfêær gd iruêd uhvxowdqwh h d dsolfdêær gh xpd surfxud orfdo1 Hvwh dojrulwpr
irl frqfhelgr sdud uhvroyhu sureohpdv gr wlsr +914,/ frp 7 gh�qlgr frpr hp
+915,/ vhqgr gdgrv rv vhjxlqwhv sduåphwurv=

?= glphqvær gr sureohpd/
, � c � � = olplwhv lqihulru h vxshulru qd glphqvær n/
6= qýphur gh srqwrv gd dprvwud/
��fUA.-= pä{lpr qýphur gh lwhudêøhv/
u7UA.-= pä{lpr qýphur gh lwhudêøhv sdud surfxud orfdo/
B= sduåphwur gd surfxud orfdo/ B 5 dfc �o1

plqlpl}du sE%� vxmhlwr d % 5 7 +914,
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7 G' i% � 5 ? m , � � % � � � � c , � c � � 5 ? sdud & ' �c ���c ?j +915,
R dojrulwpr ì dsuhvhqwdgr qr dsíqglfh L/ uhphwhqgr0vh h{solfdêøhv pdlv sru0

phqrul}dgdv sdud dv uhihuíqfldv grv dxwruhv +^ElueloIdqj33`/ ^Eluelo35`/
^ElueloIdqj35`/ ^ElueloIdqjVkhx35`/ ^ElueloIdqj35e`,1

915 Dsolfdêær gr dojrulwpr HP dr UFSVS
91514 Yhuvær 4
D dsolfdêær gr dojrulwpr HP/ wdo frpr hoh irl frqfhelgr/ suhvvxsøh d h{lvwíqfld
gh xpd ixqêær d rswlpl}du gr wlsr +916,1 Qr fdvr gr UFSVS/ qær whprv sursul0
dphqwh xpd ixqêær ghvwh wlsr1 R txh whprv ì xp frqmxqwr gh dfwlylgdghv/ frp
frqwhýgrv gh wudedokr dvvrfldgrv/ txh vhjxhp xpd gdgd glvwulexlêær gh suredel0
olgdghv> whprv txdqwlgdghv gh uhfxuvrv sdud dwulexlu ãv dfwlylgdghv/ h suhwhqgh0vh
vdehu txdlv dv txdqwlgdghv öswlpdv/ sdud plqlpl}du r fxvwr wrwdo gr surmhfwr1

Sdud r fdvr gr surmhfwr h{hpsor +yhu �jxud 615,/ rv ydoruhv gh % vhuær dv txdq0
wlgdghv gh uhfxuvr d dwulexlu ãv dfwlylgdghv +% � c % � c % � c ���c % � � ,1 Dvvlp/ whuhprv
xp sureohpd frp 44 glphqvøhv1 D ixqêær sE%� vhuä r fxvwr wrwdo gr surmhfwr1
Hvwh fxvwr hqjored r fxvwr grv uhfxuvrv h r fxvwr gr dwudvr1

D dsolfdêær gr dojrulwpr HP id}0vh gr vhjxlqwh prgr= hp sulphlur oxjdu ì
jhudgr dohdwruldphqwh xp frqmxqwr gh ` *v +frqwhýgrv gh wudedokr gdv dfwlyl0
gdghv,/ frp edvh qrv sduåphwurv b iruqhflgrv sdud d glvwulexlêær h{srqhqfldo1
Sdud hvvh frqmxqwr gh ` *v/ ì xwlol}dgr r dojrulwpr HP prgl�fdgr/ txh luä jhudu
xp frqmxqwr gh %*v öswlpr/ txh plqlpl}d r fxvwr wrwdo s 1

Hvwh surfhvvr ì uhshwlgr yäuldv yh}hv/ vhqgr vhpsuh jhudgrv qryrv ` *v h
rewlgrv rv uhvshfwlyrv %*v h s öswlprv1

D vroxêær �qdo vhuä rewlgd fdofxodqgr d pìgld grv uhvxowdgrv hqfrqwudgrv qdv
glihuhqwhv h{shulíqfldv1
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Ghsrlv ghvwd h{solfdêær jhudo/ ydprv yhu pdlv frqfuhwdphqwh frpr irl xwlol0

}dgr r dojrulwpr HP sdud rswlpl}du r fxvwr wrwdo/ sdud fdgd frqmxqwr` jhudgr1
Hp sulphlur oxjdu vær gh�qlgrv rv sduåphwurv sulqflsdlv gr sureohpd/

? ' �� +glphqvær gr sureohpd,
6 ' �D +qýphur gh srqwrv gd dprvwud,
, � ' f�D� �� +olplwhv lqihulruhv,
� � ' ��D� �� +olplwhv vxshulruhv,

��fUA.- ' 2.D
u7UA.- ' �

B ' f�fD

Rv ydoruhv gh 6/ ��fUA.-/ u7UA.- h B irudp hvfroklgrv sru shuplwluhp
fkhjdu d uhvxowdgrv vdwlvidwöulrv qxp fxuwr hvsdêr gh whpsr1

R dojrulwpr HP frphêd hqwær sru jhudu dohdwruldphqwh 6 srqwrv/ rx vhmd 6
frqmxqwrv gh % +% � ���% � � ,1 Sdud fdgd xp ghvvhv srqwrv/ ì fdofxodgr r ydoru gd
ixqêær remhfwlyr1

Ruljlqdophqwh hvwh dojrulwpr wlqkd xpd ixqêær cs�?S�6*/ rqgh hud ghwhupl0
qdgr sE%�/ sdud fdgd srqwr %/ gr wlsr=

s�?S|�J? �@, ' s�?SE%� +916,
�@, ' E%E��	�� �� %E��� %E2�	2� ��f�	2 n E�� %E��	2� %E2�� %E2�	��	2�

Sdud dsolfdu hvwh dojrulwpr dr qrvvr fdvr/ hvwd ixqêær irl dgdswdgd sdud shu0
plwlu fdofxodu r fxvwr wrwdo gr surmhfwr/ sdud r frqmxqwr ` suhyldphqwh jhudgr h
sdud fdgd frqmxqwr gh %*v/ gd vhjxlqwh irupd= fdofxod0vh/ shod rughp dsuhvhqwdgd/
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41 R fxvwr grv uhfxuvrv/

oS '
� �[

� � �
% � ` � � +917,

51 D gxudêær gdv dfwlylgdghv/
+ ' E+ � + � ��� + � � � frp + � ' ` �

% � +918,

61 R whpsr gh uhdol}dêær gr ýowlpr qö gd uhgh +w:,/ xvdqgr FSP h d lqiru0
pdêær vreuh dv gxudêøhv1

71 R fxvwr gr dwudvr/
|S ' 4@ Efc | � � A �� +919,

81 R fxvwr wrwdo/
s ' oSn |S� +91:,

Ghsrlv gh whu r ydoru gd ixqêær remhfwlyr/ sdud fdgd frqmxqwr gh 6 srqwrv/
fdofxod0vh r ydoru pðqlpr/ dv fdujdv grv yäulrv srqwrv/ h dv iruêdv uhvxowdqwhv
hp fdgd srqwr 6 jhudgr1 Fdgd srqwr vhuä ghsrlv prylgr qd gluhfêær gd iruêd
fdofxodgd/ rewhqgr0vh xp qryr frqmxqwr gh 6 srqwrv1 R surfhglphqwr uhshwh0
vh dwì dwlqjluprv r qýphur gh lwhudêøhv hvshfl�fdgr1 Qhvvd dowxud/ h vhjxqgr
rv dxwruhv/ r dojrulwpr ghyhuä frqyhujlu sdud xp ydoru öswlpr rx txdvh öswlpr1
Sdud jdudqwlu hvwd frqyhujíqfld/ r qýphur gh lwhudêøhv pä{lpr ghyh vhu gh 2D�?
+��fUA.- ' 2D � ?,1 Qr qrvvr fdvr/ r qýphur gh lwhudêøhv pä{lpr vhuä
2D� �� ' 2.D1 Hvwh ydoru vhuä öswlpr sdud r frqmxqwr ` jhudgr dohdwruldphqwh/
qr lqðflr gr surfhvvr1

Hvwh surfhvvr irl uhshwlgr/ qr qrvvr fdvr/ 433 yh}hv 	 / whqgr0vh rewlgr/ dr �p
gh 78 plqxwrv/ rv vhjxlqwhv uhvxowdgrv=


 � �  � � � �  � � � � � � � � � � � � � � � � � � � � � � �  ! " # $ % & ' !  ' ( ) * + , - . ) / 0 ) . + 1 ) 2 3 4 ) 5 + / 2 + ) 6 . + * - 1 2 ) 7 6 8
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i% � � c % �� c % �� c % �� c % �� c % �� c % �� c % �� c % �	 c % � � 
 c % � � � j '
if�bec f�Sc f�bSc f�H�c f�Dc f�Sec f�b�c f�.ec f�H�c f�.ec f�bDj +91;,

frp xp fxvwr hvshudgr gh ' 2S��.D1

Frpr srghprv yhu/ rv uhvxowdgrv vær rv hvshudgrv/ rx vhmd/ r ydoru gr fxvwr
wrwdo hvshudgr gr surmhfwr ì lqihulru dr ydoru rewlgr sru SG/ h vxshulru dr ydoru
rewlgr sru SQO1

R whpsr gh h{hfxêær ghvwh dojrulwpr ì uhodwlydphqwh hohydgr/ ghylgr ã qhfhv0
vlgdgh gd jhudêær gh xp judqgh frqmxqwr gh srqwrv dohdwöulrv/ sdud uhsuhvhqwdu
h�flhqwhphqwh r frqwhýgr gh wudedokr uhdo gdv dfwlylgdghv1 D vxd xwlol}dêær sdud
rswlpl}du ixqêøhv gr wlsr +916, ì edvwdqwh pdlv h�flhqwh/ frqvhjxlqgr0vh uhvxowd0
grv dr �p gh dojxqv vhjxqgrv1

91515 Yhuvær 5
Qhvwd vhfêær/ h sdud pdqwhu d phvpd hvwuxwxud gr fdsðwxor dqwhulru/ ydprv dsuh0
vhqwdu r uhvxowdgr gr dojrulwpr HP dsolfdgr ãv uhghv 4 d 8 +lqwurgx}lgdv qd
vhfêær 71514,/ ehp frpr r whpsr qhfhvväulr ã vxd rewhqêær1

Uhgh 4

i% � � c % �� c % �� j '
if�Hc f�Hc f�H�j +91<,

frp xp fxvwr hvshudgr gh ' ee�bb
; plq1
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Uhgh5

i% �
� c % �

� c % �
� c % �

� c % �
� j '

if�bbc f�Dbc f�H2c f�Sbc f�b�j +9143,
frp xp fxvwr hvshudgr gh ' 2..�..

48 plq1

Uhgh 6

i% �
� c % �

� c % �
� c % �

� c % �
� c % �

� c % �� c % �
� c % �

	 c % �
� 
 c % �

� � j '
i����c f�Hc f�Dc f�Hbc f�H.c f�Hc f�DDc f�H�c f�..c ��fec f�Sj +9144,

frp xp fxvwr hvshudgr gh ' be�Sb
77 plq1

Uhgh 7

i% �
� c % �

� c % �
� c % �

� c % �
� c % �

� c % �� c % �
� c % �

	 c % �
� 
 c % �

� � c % �
� � j '

if�H�c f�bDc f�SSc f�D.c f�.ec f�S�c f�Hc f�SDc f�HHc f�H.c f�HHc ��fDj +9145,
frp xp fxvwr hvshudgr gh ' �eS�2b

85 plq1

Uhgh 8

i% �
� c % �

� c % �
� c % �

� c % �
� c % �

� c % �� c % �
� c % �

	 c % �
� 
 c % �

� � c % �
� � c % �

� � c % �
� � c % �

� � c % �
� � c % �

�
� c % �

� � j'
if�.�c f�bHc f�S.c f�.�c f�.�c f�H�c f�DSc f�SDc f�HHc f�Hec f�DDc f�SHc f�HHc ���c f�Sc f�DDc ���ec f�S�j

frp xp fxvwr hvshudgr gh ' �fS�S� +9146,
4 k1 79 plq1
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916 Dvshfwrv gd lpsohphqwdêær
Qr dsíqglfh M hqfrqwud0vh r fögljr/ ghvhqyroylgr hp PdwOde/ sdud dsolfdu r
dojrulwpr HP dr UFSVS1

Qhvwd vhfêær ydprv uhihulu dojxqv dvshfwrv pdlv uhohydqwhv gd lpsohphqwdêær
ghvwd dsolfdêær1

Hp sulphlur oxjdu/ qr surfhglphqwr cC�s�?S�6*/ irudp gh�qlgrv rv sduå0
phwurv gr sureohpd1 Hvvhv sduåphwurv lqfoxhp b/ r sduåphwur gd glvwulexlêær
h{srqhqfldo> A / d gdwd gh frqfoxvær gr surmhfwr> S,/ r fxvwr xqlwäulr gr dwudvr>
sdud doìp grv sduåphwurv uhihulgrv qd vhfêær 915141

Gh vhjxlgd/ irl qhfhvväulr jhudu dohdwruldphqwh ydoruhv uhsuhvhqwdwlyrv grv
frqwhýgrv gh wudedokr gdv dfwlylgdghv1 Sru rsêær/ h sdud pdqwhu htxlydohqwhv
rv yäulrv prghorv/ hvvhv ydoruhv vhjxhp d glvwulexlêær h{srqhqfldo1 Hvwd jhudêær
gh ydoruhv ì frqwxgr glihuhqwh gd xwlol}dgd sdud r prghor gh SG/ rqgh irudp
jhudgrv txdwur ydoruhv glvfuhwrv/ uhsuhvhqwdwlyrv gd glvwulexlêær1 Qr fdvr ghvwh
prghor/ suhwhqgld0vh jhudu xp ydoru dohdwöulr/ suryhqlhqwh gd glvwulexlêær h{0
srqhqfldo1 Pdv qr Pdwode qær h{lvwh xpd ixqêær jhudgrud gh ydoruhv dohdwöulrv
ghvwd glvwulexlêær1 H{lvwh vlp d srvvlelolgdgh gh jhudu ydoruhv gh xpd glvwulexlêær
xqliruph1

Dvvlp/ vh sduwluprv gd ixqêær h{srqhqfldo fxpxodwlyd +yhu �jxud 914,/ rv
ydoruhv ghvwd ixqêær srghp vhu uhsuhvhqwdgrv sru xpd glvwulexlêær xqliruph hqwuh
f h �1

Dvvlp/ vh �}huprv/

+ ' �� e � � � +9147,

h jhuduprv + ' h@?_Efc ��/ frpr xpd yduläyho dohdwöuld/ xqliruphphqwh glvwulexð0
gd hqwuh f h �/ r txh r Pdwode shuplwh/ srghprv rewhu %/ gd vhjxlqwh irupd/
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vhqgr hqwær % xpd yduläyho dohdwöuld suryhqlhqwh gd glvwulexlêær h{srqhqfldo1
Hvwh fäofxor ì ihlwr qr lqðflr gd ixqêær cU?�|�@,�5e�6*1

Qd ixqêær c.�T U7�6* irl dfuhvfhqwdgd xpd hvwuxwxud/ Uhvxowv/ txh luä du0
pd}hqdu rv yäulrv uhvxowdgrv rewlgrv/ rx vhmd/ rv ` � v +frqwhýgrv gh wudedokr
gdv dfwlylgdghv, jhudgrv dohdwruldphqwh/ h rv ydoruhv öswlprv rewlgrv sdud rv %*v
+txdqwlgdgh gh uhfxuvrv d dwulexlu, h r s +ydoru gr fxvwr wrwdo,1 Xpd yh} txh hvwh
surfhvvr irl uhshwlgr 433 yh}hv/ luær vhu jhudgdv 433 lqvwåqfldv ghvwd hvwuxwxud1
R uhvxowdgr �qdo vhuä rewlgr shod ixqêær cPhdqUhv1p*/ txh luä lqglfdu rv ydoruhv
pìglrv grv ` *v/ grv %*v h gr s 1

D ixqêær cAJ|@,�Jr|�6* irl fuldgd gh udl}/ h ì fkdpdgd shor surjudpd sdud
fdofxodu r ydoru gd ixqêær remhfwlyr/ sdud rv yäulrv srqwrv jhudgrv/ r txh luä
shuplwlu ghsrlv fdofxodu dv iruêdv h frqwlqxdu frp r dojrulwpr1 Ydprv hqwær yhu
hp pdlv ghwdokh r vhx frqwhýgr1 D sduwh sulqflsdo ghvwd ixqêær ì frpsrvwd shodv
vhjxlqwhv lqvwuxêøhv1
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Dwudyìv gh xp flfor sJo/ fdofxod0vh r fxvwr grv uhfxuvrv gdv yäuldv dfwlylgd0
ghv/ ehp frpr d vxd gxudêær1 Frp r yhfwru txh frqwìp d gxudêær gdv yäuldv
dfwlylgdghv/ h xwlol}dqgr FSP/ fdofxod0vh r whpsr gh uhdol}dêær gr ýowlpr qö gd
uhgh +| � ,1 Sru ýowlpr/ fdofxod0vh r fxvwr wrwdo/ vrpdqgr r fxvwr grv uhfxuvrv frp
r fxvwr gr dwudvr1

D ixqêær c�R6�6* edvhld0vh hqwær qr pìwrgr FSP sdud fdofxodu r whpsr
gh uhdol}dêær gr ýowlpr qö gd uhgh1 Hvwd ixqêær uhfheh frpr sduåphwur xp
yhfwru frp dv gxudêøhv gdv yäuldv dfwlylgdghv +t ,/ h frp edvh qhvvdv gxudêøhv/
h qd lqirupdêær vreuh d hvwuxwxud gd uhgh +�e|,/ fdofxod d gdwd gh frqfoxvær gr
surmhfwr1 Qr fdvr gd dsolfdêær gr dojrulwpr HP/ vö irl qhfhvväulr frqvlghudu dv
gxdv sulphludv olqkdv gd hvwuxwxud �e|/ xwlol}dgd sdud d lpsohphqwdêær gd yhuvær
5 gh SG +yhu wdehod 719,1

Ì ghsrlv gh�qlgr r yhfwru A�J_e/ txh luä frqwhu r whpsr gh uhdol}dêær gh
wrgrv rv qöv gd uhgh/ h luä vhu frqvwuxðgr uhfxuvlydphqwh1 Lqlfldol}d0vh/ hp sul0
phlur oxjdu/ A�J_eE�� d f/ srlv vxsrvwdphqwh r surmhfwr frphêd hp | ' f1 Sdud
rv uhvwdqwhv qöv gd uhgh/ h vhtxhqfldophqwh/ ghwhuplqdp0vh wrgdv dv ruljhqv h
uhvshfwlydv dfwlylgdghv1 Lvwr ì ihlwr frp r surfhglphqwr c�o�}�?�J_er�6*1 R
whpsr gh uhdol}dêær gh xp qö vhuä hqwær r pä{lpr ydoru rewlgr/ vrpdqgr r
whpsr gh uhdol}dêær grv qöv ruljhp/ frp d gxudêær gdv uhvshfwlydv dfwlylgdghv/

A�J_e � ' 4@ � � � iA�J_e � n t j( � ' 2c ��c ? +9149,
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R whpsr gh uhdol}dêær gr ýowlpr qö gd uhgh ì dvvlp r ydoru gd ýowlpd srvlêær

gr yhfwru A�J_e/ rx vhmd/ A�J_eE�e|E2c ?��/ rqgh �e|E2c ?� frqwìp r qýphur
gr ýowlpr qö gd uhgh1

Dv uhvwdqwhv ixqêøhv gr surjudpd pdqwlyhudp edvlfdphqwh dv vxdv lqvwuxêøhv
ruljlqdlv1

R surjudpd/ wdo frpr hoh ì dsuhvhqwdgr qr dsíqglfh M/ hvwä dswr d rswlpl}du
d uhgh h{hpsor +�jxud 615,1

D dgdswdêær ghvwh surjudpd ã xwlol}dêær sdud dv rxwudv uhghv ì ihlwd dowh0
udqgr dojxqv grv sduåphwurv uhsuhvhqwdwlyrv gh fdgd sureohpd hp sduwlfxodu/ qr
surjudpd sulqflsdo +cC�s�?S�6*,1 Vö sdud h{hpsol�fdu/ sdud d uhgh 4 +�jxud
815,/ r surjudpd sulqflsdo �fduld frpr vh vhjxh=

Jrixqf1p
ewlph @ forfn> ( wr phdvxuh wlph
joredo oegd W fo Z JOREDOFRXQW Qhw q
( Qhw 0 Hdfk froxpq lv dq dfwlylw|
Qhw @^4 5 4>111 ( Ruljlq qrgh

5 6 6`> ( Wdujhw qrgh
oegd@^315/314/313:`>
W@47>
fo@5>
q@6>
Sdudpv @ vwuxfw+*Rswlpxp*/ 313/ 111

*IxqfwlrqQdph*/ vwuyfdw+*wrwdofrvw*,/ 111
*RxwsxwIlohQdph*/ *ixqf1rxw*/ 111
*XsshuErxqgv*/ ^418 418 418`/ 111
*OrzhuErxqgv*/ ^318 318 318`/ 111
*RswlpxpFrrugv*/ ^4 4 4`/ 111
*QxpRiLwhudwlrqv*/ :8/ 111
*QxpRiUxqv*/ 433/ 111
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*q*/ 6/ 111
*p*/ 48/ 111
*OrfdoLwhudwlrqv*/ 4/ 111
*ghowd*/ 3138/ 111
*shuwsdu*/ 3158/ 111
*judsk*/ 3,>

^ehvw/Uhvxowv` @ HPYLV+Sdudpv,>
vdyh Zrunvsdfh
isulqwi+*qqqqHodsvhg wlph zdv (515i plqxwhvqq*/hwlph+forfn/ewlph,293,>
ehhs

Rv uhvwdqwhv surfhglphqwrv pdqwíp0vh lqdowhudgrv1



Fdsðwxor :

Frqfoxvøhv h Wudedokr Ixwxur

:14 Frqfoxvøhv
D jhvwær gh surmhfwrv ì krmh/ vhp gýylgd/ xp lqvwuxphqwr hvvhqfldo txh shu0
plwh ãv rujdql}dêøhv hqiuhqwdu phokru rv ghvd�rv gr pxqgr dfwxdo1 Qhvwd whvh
irl derugdgd hvwd whpäwlfd/ odqêdqgr slvwdv sdud xpd jhvwær pdlv h�flhqwh/ hp
sduwlfxodu qr txh vh uhihuh ã txhvwær gd dorfdêær gh uhfxuvrv hvfdvvrv d surmhfwrv1

Qr sulphlur fdsðwxor ì srvvðyho hqfrqwudu yäuldv gh�qlêøhv gr whupr surmhfwr/
ehp frpr d vxd rujdql}dêær sru idvhv gxudqwh r vhx flfor gh ylgd1 Shufhehu hvwdv
idvhv srgh dmxgdu r jhvwru d phokru rujdql}du r vhx wudedokr1

Qhvwd whvh ì dsuhvhqwdgr r remhfwlyr gh fdgd idvh/ gdqgr0vh hvshfldo dwhqêær
ã idvh gh sodqhdphqwr/ qd txdo vh hqtxdgud r suhvhqwh wudedokr gh lqyhvwljdêær1
D idvh gh sodqhdphqwr hqjored d hvwuxwxudêær gr surmhfwr/ rx vhmd/ r ghvhqyro0
ylphqwr gd cZrun Euhdngrzq Vwuxfwxuh*/ rqgh vær lghqwl�fdgdv dv dfwlylgdghv
sulqflsdlv h dv vxe0dfwlylgdghv dvvrfldgdv1 Ì ghsrlv ihlwr r hvfdorqdphqwr gr sur0
mhfwr/ txh frqvlvwh uhvxplgdphqwh hp hqfdghdu dv dfwlylgdghv qr whpsr/ whqgr
hp dwhqêær dv suhfhgíqfldv h{lvwhqwhv1 Hvwh hqfdghdphqwr srgh vhu uhsuhvhqwdgr
sru xpd uhgh gh dfwlylgdghv1 Ghsrlv gh ihlwd hvwd uhsuhvhqwdêær/ srgh vhu xwlol0
}dgr r pìwrgr FSP sdud fdofxodu r whpsr gh frqfoxvær gr surmhfwr/ xwlol}dqgr
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lqirupdêær vreuh d gxudêær gdv dfwlylgdghv h vreuh dv suhfhgíqfldv1

Frqwxgr/ srgh vxujlu dtxl xp sureohpd= d h{lvwíqfld gh uhvwulêøhv gh uhfxu0
vrv1 Hvwh wlsr gh uhvwulêøhv srgh lqyldelol}du d h{hfxêær gh xp hvfdorqdphqwr
gh�qlgr shor pìwrgr FSP1 Qhvwd whvh vær dsrqwdgdv yäuldv vroxêøhv sdud hvwh
sureohpd1 Dv pdlv vlpsohv/ vær gr wlsr/ ghvorfdu dv dfwlylgdghv ghqwur gdv vx0
dv irojdv rx dsolfdu pdlv uhfxuvrv qrv prphqwrv fuðwlfrv1 Txdqgr hvwh wlsr gh
vroxêøhv qær ì dsolfäyho/ hqwær r sureohpd sdvvd d vhu r gh ghvhqyroyhu xp hvfd0
orqdphqwr txh uhvshlwh dv uhvwulêøhv gh suhfhgíqfldv h gh uhfxuvrv/ gh wdo irupd
txh r surmhfwr whuplqh r pdlv fhgr srvvðyho1 Hvwh sureohpd/ frqkhflgr qd olwh0
udwxud sru cUhvrxufh Frqvwudlqhg Surmhfw Vfkhgxolqj Sureohp*/ irl dpsodphqwh
hvwxgdgr gxudqwh hvwd lqyhvwljdêær1

H{lvwhp pxlwdv derugdjhqv ghvhqyroylgdv sdud wudwdu hvwh sureohpd/ sulqfl0
sdophqwh sdud r fdvr ghwhuplqðvwlfr1 Dojxpdv ghvvdv derugdjhqv irudp dsuhvhq0
wdgdv/ qrphdgdphqwh derugdjhqv txh xwlol}dp rswlpl}dêær pdwhpäwlfd/ pìwr0
grv gh ghwhuplqdêær gh olplwhv lqihulruhv sdud d gdwd gh frqfoxvær gr surmhfwr/
surfhglphqwrv khxuðvwlfrv h surfhglphqwrv h{dfwrv/ rqgh hvwær lqfoxðgrv rv sur0
fhglphqwrv gh surjudpdêær glqåplfd/ hvwxgdgrv qhvwh wudedokr1

Txdqgr sdvvdprv dr sureohpd hvwrfävwlfr/ r qýphur gh frqwulexlêøhv qd ol0
whudwxud uhgx}0vh gudvwlfdphqwh1 Hvwh wlsr gh sureohpdv vxujh txdqgr d gxudêær
gdv dfwlylgdghv ì uhsuhvhqwdgd sru xpd yduläyho dohdwöuld1

D pdlruld gdv uhihuíqfldv hqfrqwudgdv ylvd hvvhqfldophqwh r fäofxor gr ðqglfh
gh fulwlfdolgdgh gdv dfwlylgdghv h grv fdplqkrv gh xpd uhgh hvwrfävwlfd/ d ghwhu0
plqdêær gd ixqêær gh glvwulexlêær gd gxudêær gr surmhfwr/ ehp frpr d pìgld h
r ghvylr sdguær1

Qr fdvr gr UFSVS hvwrfävwlfr/ irudp hqfrqwudgdv dshqdv wuív uhihuíqfldv
+^LjhopxqgUdghupdfkhu;6`/ ^Jrohqnr0Jlq}Jrqln<:` h ^Udghupdfkhu;4`,/ pdv qh0
qkxpd wudwd r fdvr pxowlprgdo1 Ì suhflvdphqwh qhvwh fdvr txh vh lqvhuh d lqyhv0
wljdêær ghvhqyroylgd1

Vxflqwdphqwh/ r sureohpd hvwxgdgr srgh vhu gh�qlgr gr vhjxlqwh prgr= gdgd
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xpd uhgh gh dfwlylgdghv uhsuhvhqwdwlyd gh xp surmhfwr/ suhwhqgh0vh ghwhuplqdu
d dorfdêær öswlpd gh uhfxuvrv/ sdud plqlpl}du r fxvwr wrwdo/ hp suhvhqêd gh
lqfhuwh}d1 D irupd frpr hvwd lqfhuwh}d ì gh�qlgd glvwlqjxh hvwh wudedokr gh
frqwulexlêøhv dqwhulruhv sdud d whruld gdv uhghv gh dfwlylgdghv1 D lqfhuwh}d hp
yh} gh hvwdu dvvrfldgd ã gxudêær gdv dfwlylgdghv/ hvwä dvvrfldgd dr vhx frqwhýgr
gh wudedokr/ r txh id} pxlwr pdlv vhqwlgr/ qd qrvvd rslqlær1 Hqtxdqwr d gxudêær
gh xpd dfwlylgdgh ì xpd yduläyho ghshqghqwh gd txdqwlgdgh gh uhfxuvrv d hod
dwulexðgd/ r frqwhýgr gh wudedokr gh xpd dfwlylgdgh ì lqghshqghqwh grv uhfxuvrv
xwlol}dgrv1 R txh vh suhwhqgh ì suhflvdphqwh ghflglu txh txdqwlgdgh gh uhfxuvrv
xwlol}du/ wruqdqgr d gxudêær pdlru rx phqru1

R sureohpd hvwxgdgr dvvrfld hqwær d lqfhuwh}d dr frqwhýgr gh wudedokr gdv
dfwlylgdghv +` � ,/ txh ì uhsuhvhqwdgr sru xpd yduläyho dohdwöuld frp xpd ghwhu0
plqdgd glvwulexlêær gh suredelolgdghv1 Frqvlghud0vh txh h{lvwh xpd txdqwlgdgh
gh uhfxuvr olplwdgd txh vh srgh dwulexlu d fdgd dfwlylgdgh +% � ,1 Txdqwr pdlru
iru d txdqwlgdgh gh uhfxuvr dwulexðgd/ phqru vhuä d gxudêær gd dfwlylgdgh/ h
pdlru vhuä r fxvwr gr uhfxuvr1 H{lvwh xpd gdwd gh frqfoxvær hvshfl�fdgd sdud r
surmhfwr +A ,1 Dvvlp/ vh r surmhfwr vh dwudvdu/ kdyhuä xp fxvwr dvvrfldgr d hvvh
dwudvr1 R remhfwlyr ì hqwær ghwhuplqdu d dorfdêær öswlpd/ txh plqlpl}h r fxvwr
wrwdo gr surmhfwr/ rx vhmd/ r fxvwr gh dsolfdu rv uhfxuvrv vhohfflrqdgrv h r fxvwr
gr dwudvr txh gdð uhvxowd1

Hqtxdqwr txh sru xp odgr/ d xwlol}dêær gh pdlru txdqwlgdgh gh uhfxuvrv
glplqxl d gxudêær gdv dfwlylgdghv/ d gxudêær gr surmhfwr h frqvhtxhqwhphqwh r
fxvwr sru dwudvrv/ sru rxwur odgr dxphqwd r fxvwr grv uhfxuvrv1 Kdyhuä xp srqwr
gh htxloðeulr/ txh uhvxowduä qxp fxvwr wrwdo phqru1 Hvvh ì r srqwr txh whqwdprv
hqfrqwudu1

R pìwrgr xwlol}dgr sdud uhvroyhu hvwh sureohpd irl d surjudpdêær glqåplfd/
txh qrv shuplwlx ghvhqyroyhu xp prghor vlpsohv h lqwxlwlyr1 Hvwh pìwrgr irl
frqfhelgr sdud vhu dsolfdgr d surfhvvrv gh ghflvær pxowl0hvwäjlr ^Ehoopdq8:`1 R
qrvvr sureohpd dgdswrx0vh idflophqwh d xpd hvwuxwxud ghvwh wlsr/ whqgr vlgr
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dsrqwdgdv irupdv sdud gh�qlu rv hvwäjlrv gh xp surmhfwr/ ehp frpr dv ixqêøhv
gh frqwulexlêær gh hvwäjlr uhvxowdqwhv/ qrphdgdphqwh dwudyìv gd dsuhvhqwdêær gh
xp h{hpsor1

D vroxêær txh vh rewìp gr prghor ì xpd sroðwlfd txh lqglfd d dorfdêær gh
uhfxuvrv �öswlpd� � / sdud wrgrv rv srvvðyhlv hvwdgrv gr surmhfwr/ ã phglgd txh
hoh dydqêd qr whpsr1 Hvwh wlsr gh vroxêær whp d ydqwdjhp gh vhu sru qdwxuh}d
dgdswdwlyd/ rx vhmd/ vh dv frqglêøhv vh dowhuduhp/ dv vroxêøhv sdufldlv yær vhu glih0
uhqwhv1 R judqgh sureohpd dvvrfldgr ã SG ì r vhx shvr frpsxwdflrqdo/ sdud hvwh
wlsr gh sureohpdv/ r txh vh srgh frq�updu shorv whpsrv qhfhvväulrv ã rewhqêær
gh vroxêøhv/ uhjlvwdgrv gxudqwh rv whvwhv gr prghor1

Sdud vxshudu hvwhv sureohpdv/ irudp ghvhqyroylgdv gxdv dsur{lpdêøhv d hvwh
prghor/ txh xwlol}dp dlqgd SG/ h xpd dsur{lpdêær txh xwlol}d surjudpdêær
qær olqhdu1 Hvwdv dsur{lpdêøhv edvhldp0vh qd xwlol}dêær gh ydoruhv pìglrv sdud
uhsuhvhqwdu dojxpdv yduläyhlv dohdwöuldv1 Vær uhdophqwh phokrudgrv rv whpsrv/
frpr luhprv yhu gh vhjxlgd1

Sru ýowlpr/ irl whvwdgd d dsolfdêær gh xpd qryd wìfqlfd gh rswlpl}dêær joredo/
r dojrulwpr �Hohfwurpdjqìwlfr� ^ElueloIdqj33`1 Hvwh dojrulwpr irl ghvhqyroylgr
sdud rswlpl}du ixqêøhv frp xpd rx pdlv yduläyhlv/ h irl dgdswdgr sru qöv sdud
vhu dsolfdgr dr sureohpd hp dqäolvh1 Rv uhvxowdgrv rewlgrv irudp edvwdqwh vdwlv0
idwöulrv/ whqgr vlgr srvvðyho uhgx}lu/ sdud dv uhghv pdlruhv/ r whpsr qhfhvväulr ã
rewhqêær gd vroxêær/ sru frpsdudêær frp r prghor gh SG lqlfldo1

Qdv wdehodv :14 d :19 srghp yhu0vh rv yäulrv uhvxowdgrv rewlgrv/ qdv glihuhqwhv
h{shulíqfldv uhdol}dgdv/ sdud r surmhfwr h{hpsor/ lqwurgx}lgr qd vhfêær 616 h sdud
dv uhghv 4 d 8/ lqwurgx}lgdv qd vhfêær 715141 Ì wdpeìp dsuhvhqwdgr xp txdgur
uhvxpr +yhu wdehod :1:,/ txh shuplwh frqmxjdu rv sulqflsdlv uhvxowdgrv rewlgrv/
sdud wrgdv dv uhghv whvwdgdv1

Ghvwhv uhvxowdgrv srghprv uhwludu dojxpdv frqfoxvøhv �qdlv1 Hp whuprv gh
� � � � � � � � � � 	 
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Wdehod :14= Frpsdudêær grv uhvxowdgrv rewlgrv +surmhfwr h{hpsor,
Surm1 H{hpsor Prghor SG SG Dsur{1 4 SG Dsur{15 SQO HP
 � ��2D ��2D ��f f�b�� f�be
 � f�D f�D f�D f�D f�S
 � ��D ��f ��f ���2f2 f�bS
 � f�bff. f�H�
 � f�D f�D f�D f�D f�D
 � ��f f�D f�D f�DeH f�Se
 � ��f�Hb f�b�
 � ��f ��f ��f f�.�f. f�.e
 � ��D ��f ��f f�HHfD f�H�
 � 	 ��f f�D f�D f�Deb� f�.e
 � � f�.Db f�bD
.T E�Jr|� 2Hf�HD �be�.D �SH�be �S��Dfb 2S��.D
-�? A�6e 474 plq1 58 plq1 7 plq1 4 vhj1 78 plq1

Wdehod :15= Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 4,
Uhgh 4 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO HP
 � ��f ��2D ��2D ��f� f�H
 � ��f� f�H
 � ��f ��f ��f f�bH f�H�
.T E�Jr|� eD�D� �.��. ����� �f�Db ee�bb
-�? A�6e 71; vhj1 719 vhj1 715 vhj1 4 vhj1 ; 4�?1

whpsr gh frpsxwdêær/ r prghor gh SG lqlfldo ì vhp gýylgd r pdlv rqhurvr/
txdqgr dsolfdgr ãv uhghv gh pdlru glphqvær +surmhfwr h{hpsor/ uhgh 7 h uhgh 8,1
R qýphur gh frpelqdêøhv txh ì qhfhvväulr jhudu ì pxlwr judqgh1 Hvwh ì frqwxgr
xp prghor rswlpl}dqwh/ txh qxp dpelhqwh gh frpsxwdêær lghdo/ srghuld fkhjdu
dr yhugdghlur öswlpr1
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Wdehod :16= Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 5,
Uhgh 5 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO HP
 � ��f ��f ��2D ��f� f�bb
 � ��f ��f f�D f�D� f�Db
 � f�H. f�H2
 � ��D ��f f�D f�Db f�Sb
 � f�bS f�b�
.T E�Jr|� �fe�S2 2.b��e �eH�.b �D2�H2 2..�..
-�? A�6e <19 vhj1 ;17 vhj1 9 vhj1 4 vhj1 48 4�?1

Wdehod :17= Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 6,
Uhgh 6 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO HP
 � ��2D ��2D f�.D ���D ����
 � ��f ��f ��f f�H f�H
 � f�D f�D f�D f�D f�D
 � f�bD f�Hb
 � ���S f�H.
 � ��f f�D ��f f�H2 f�H
 � f�D f�D f�D f�D f�DD
 � f�.2 f�H�
 � ��f f�D ��f f�b f�..
 � 	 f�H2 ��fe
 � � ��f f�D f�D f�D f�S
.T E�Jr|� �fS�.S .D�fe DH�be DH�.D be�Sb
-�? A�6e 63 plq1 46 plq1 9 plq1 4 vhj1 78 4�?1

Frpr d jdpd gh ydoruhv xwlol}dgrv sdud dv glihuhqwhv yduläyhlv ì olplwdgd/ qær
srghprv jdudqwlu txh r ydoru gr fxvwr wrwdo hvshudgr iruqhflgr shor prghor vhmd
xp öswlpr/ pdv ì vhp gýylgd xp olplwh vxshulru sdud r öswlpr1
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Wdehod :18= Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 7,
Uhgh 7 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO HP
 � ��2D ��2D f�.D f�b� f�H�
 � ��f f�D ��f f�H� f�bD
 � ��f ��f f�D f�DD f�SS
 � f�D f�D f�D f�D f�D.
 � f�b� f�.e
 � ��f f�D f�D f�D f�S�
 � ��f f�D ��f f�H2 f�H
 � f�D f�D f�D f�D f�SD
 � f�b. f�HH
 � 	 ��f f�D ��f f�H2 f�H.
 � � f�b. f�HH
 � � ��D ��f ��f ���D ��fD
.T E�Jr|� �H2�b� ��.�b2 �f��2S b��D� �eS�2b
-�? A�6e 56 k1 : k1 6 k1 4 vhj1 85 4�?1

D dsolfdêær gr dojrulwpr HP/ shuplwlqgr sru xp odgr uhgx}lu r whpsr gh
frpsxwdêær/ sdud dv uhghv pdlruhv/ sduhfh0qrv wdpeìp jhudu xp ydoru hvshudgr
gr fxvwr pdlv suö{lpr gr yhugdghlur öswlpr1 Lvwr srutxh d dsolfdêær gr dojr0
ulwpr qær vh edvhld qd glvfuhwl}dêær gh yduläyhlv/ pdv vlp qd rswlpl}dêær gh xp
frqmxqwr dohdwöulr gh srqwrv/ txh vhjxhp d glvwulexlêær hvshfl�fdgd1 R huur dtxl
yhul�fdgr/ whp d yhu frp d lpsrvvlelolgdgh gh jhudu wrgdv dv vlwxdêøhv srvvðyhlv/
h srghuld vhu glplqxðgr qr fdvr gh jhuduprv xp pdlru qýphur gh ydoruhv1 Hvwh
wdpeìp ì xp prghor whrulfdphqwh rswlpl}dqwh1

Frqwlqxdqgr d dqdol}du r dojrulwpr HP/ yhul�fdprv txh r whpsr gh frpsx0
wdêær ì pdlru txh r gr prghor gh SG eävlfr/ sdud dv uhghv pdlv shtxhqdv1 Lvwr
ghyh0vh dr idfwr gh pdqwhuprv ljxdo/ sdud wrgdv dv uhghv/ r qýphur gh dprvwudv
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Wdehod :19= Frpsdudêær grv uhvxowdgrv rewlgrv +uhgh 8,
Uhgh 8 Prghor SG SG Dsur{1 4 SG Dsur{1 5 SQO HP
 � f�.D ��2D f�D f�Sb f�.�
 � ��2D ��2D f�.D ��� f�bH
 � ��2D f�.D f�.D f�D f�S.
 � f�S. f�.�
 � f�.D f�.D f�.D f�D f�.�
 � ��2D ��2D f�.D ��2b f�H�
 � f�.D f�.D f�.D f�D f�DS
 � ��2D f�.D f�.D f�D f�SD
 � f�SS f�HH
 � 	 ��2D f�.D f�.D ���e f�He
 � � ��2D f�.D f�.D f�D f�DD
 � � f�.D f�.D f�.D f�Db f�SH
 � � f�.� f�HH
 � � ��f2 ���
 � � f�.D f�.D f�.D f�DH f�S
 � � ��2D f�.D f�.D f�DD f�DD
 � � ��D ���e
 � � f�.D f�.D f�.D f�DS f�S�
.T E�Jr|� ��b�f. 2.���H 2�f��b �ee�f. �fS�S�
-�? A�6e 8 gldv < k1 5 k1 4 vhj1 4k179plq1

jhudgdv +433,/ h r qýphur gh srqwrv gd dprvwud +49,1 D glphqvær gr sureohpd
ì txh ydl glwdu/ qhvwh fdvr/ r whpsr gh frpsxwdêær 
 1

Qr fdvr gdv dsur{lpdêøhv 4 h 5/ txh xvdp SG/ yhprv txh rv whpsrv gh frpsx0
wdêær vær edvwdqwh phqruhv gr txh r whpsr gr prghor gh SG vhp

� �  � � � � �  � � � �  � � �  � � � � � � �  �  � �  � � � �  � � � � � �  � � � � � � � � � �  ! " # $ ! � % &  ! � ' ( )
! " # $ * + ! ) ( , � �  - . . / 0 1 2 3 / 4 2 5 6 7
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Wdehod :1:= Txdgur uhvxpr grv sulqflsdlv uhvxowdgrv
Prghor SG SG Ds1 4 SG Ds1 5 SQO HP� � �
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dsur{lpdêøhv/ pdv h{lvwh ghwhulrudêær qr uhvxowdgr rewlgr1 Lvwr ghyh0vh dr idfwr
gh hvwduprv d vxevwlwxlu r ydoru gr frqwhýgr gh wudedokr gdv dfwlylgdghv/ shodv
vxdv pìgldv/ r txh luä jhudu xpd gxudêær gr surmhfwr vxehvwlpdgd/ h orjr fxvwrv
phqruhv1 Pdv frpr sru rxwur odgr/ h ghylgr ãv glvfuhwl}dêøhv hihfwxdgdv qrv
prghorv gh SG/ kä xpd whqgíqfld sdud rewhu ydoruhv vxshulruhv dr öswlpr/ sr0
ghprv frqvlghudu txh hvwhv hihlwrv vh frpshqvdp h txh hvwdv dsur{lpdêøhv gær
uhvxowdgrv ud}räyhlv1

Dr xvdu SQO r hihlwr gd gxudêær vxehvwlpdgd pdqwìp0vh/ qær h{lvwlqgr frq0
wxgr dtxl r huur gdv glvfuhwl}dêøhv qhfhvväuldv qd SG1 Dvvlp/ srghprv gl}hu txh
r ydoru rewlgr sru SQO dfduuhwd hp vl/ vö xp wlsr gh huur ( = d vxehvwlpdêær gd
gxudêær gr surmhfwr1 Vhuä hqwær xp olplwh lqihulru sdud r öswlpr1

Frpr hvwdprv d wudwdu gh xp sureohpd hvwrfävwlfr/ wdpeìp qær hvshuduðd0
prv rewhu xp uhvxowdgr öswlpr/ shuihlwr sdud txdotxhu vlwxdêær1 R idfwr grv
frqwhýgrv gh wudedokr gdv dfwlylgdghv vhuhp dohdwöulrv/ vljql�fd txh h{lvwh xpd
whqgíqfld sdud ghwhuplqdgrv ydoruhv/ pdv txdotxhu frpelqdêær ì srvvðyho1 Vhq0
gr dvvlp/ r ydoru öswlpr vhuld r ydoru txh hp pìgld luðdprv rewhu/ sdud r fxvwr
wrwdo/ pdv qær xp ydoru fhuwr1 Doìp glvvr/ r txh qd suäwlfd lqwhuhvvd ì r ydoru

) * + , - + . / - 0 + 1 2 . 3 4 3 5 - + 6 7 . + . / - 0 + . 8 7 1 7 - 9 , . 3 7 5 5 : ; < = > ? @ A > B C D > E > F C G ; H > ? I > ; D G I G J > K
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gd dorfdêær grv uhfxuvrv/ vxjhulgd shor prghor1 Vhqgr dvvlp/ rv prghorv txh
xvdp SG vær vhp gýylgd rv pdlv dghtxdgrv/ srlv vær dgdswdwlyrv/ lqglfdqgr rv
phokruhv ydoruhv sdud d dorfdêær grv uhfxuvrv/ ghshqghqgr gdv vlwxdêøhv txh qd
suäwlfd iruhp vxujlqgr/ qr fdvr gh xp surmhfwr uhdo1

Shqvdprv txh hvwh wudedokr frqvwlwxl xp lpsruwdqwh frqwulexwr sdud r gh0
vhqyroylphqwr gr frqkhflphqwr qhvwd äuhd1

� Shod sulphlud yh}/ irl derugdgr r sureohpd gd dorfdêær gh uhfxuvrv d uhghv
gh dfwlylgdghv pxowlprgdlv/ vre frqglêøhv hvwrfävwlfdv/ whqgr vlgr ghvhq0
yroylgr xp prghor whöulfr/ xwlol}dqgr SG/ sdud uhvroyhu hvwh sureohpd1

� Irl ihlwd d lpsohphqwdêær lqirupäwlfd gr prghor gh SG sdud d dsolfdêær d
xpd uhgh h{hpsor +yhuvær 4,/ whqgr vlgr rewlgrv h dqdolvdgrv rv uhvshfwlyrv
uhvxowdgrv1

� Irl ihlwd xpd dqäolvh gh vhqvlelolgdgh grv uhvxowdgrv rewlgrv/ whqgr vlgr
srvvðyho phokruä0orv oljhludphqwh1

� Sdud shuplwlu r ohlwru shufhehu r ixqflrqdphqwr gr prghor/ irl ihlwd xpd
loxvwudêær gh xp srvvðyho fhqäulr uhdo1

� Frpr vh suhwhqgld srvvlelolwdu d xwlol}dêær gr prghor sdud txdotxhu uhgh gh
dfwlylgdghv/ irl ghvhqyroylgd h lpsohphqwdgd lqirupäwlfdphqwh xpd yhuvær
jhqìulfd ghvwd dsolfdêær +yhuvær 5,/ whqgr vlgr whvwdgdv pdlv flqfr uhghv gh
dfwlylgdghv/ txh shuplwludp frpsdudu uhvxowdgrv h uhwludu frqfoxvøhv1

� Frpr vh frqvwdwrx txh r prghor gh SG hud pxlwr h{ljhqwh hp whuprv
frpsxwdflrqdlv/ irudp ghvhqyroylgdv dsur{lpdêøhv dr prghor ruljlqdo/ qr0
phdgdphqwh=
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0 Dsur{lpdêær 4 R frqwhýgr gh wudedokr gdv yduläyhlv �{dv irl

dsur{lpdgr ã pìgld/ whqgr vlgr xwlol}dgd SG1
0 Dsur{lpdêær 5 Wrgrv rv frqwhýgrv gh wudedokr irudp

dsur{lpdgrv ã pìgld/ whqgr vlgr xwlol}dgd SG1
0 Dsur{lpdêær 6 Wrgrv rv frqwhýgrv gh wudedokr irudp

dsur{lpdgrv ã pìgld/ whqgr vlgr xwlol}dgd SQO1
� Hvwdv dsur{lpdêøhv irudp surjudpdgdv h whvwdgdv frp dv yhuvøhv ghvhqyro0
ylgdv/ sdud d uhgh h{hpsor lqlfldo h sdud dv flqfr uhghv vxsohphqwduhv1 Gdð
irl srvvðyho uhwludu pdlv frqfoxvøhv/ uhodwlydphqwh ã txdolgdgh uhodwlyd grv
uhvxowdgrv/ d ã glplqxlêær gh whpsrv gh frpsxwdêær frqvhjxlgd1

� Sru ýowlpr irl dqdolvdgd d srvvlelolgdgh gd dsolfdêær gh xpd qryd wìfqlfd
gh rswlpl}dêær joredo d hvwh sureohpd/ r dojrulwpr HP/ whqgr0vh frqvhjxl0
gr frp vxfhvvr dgdswdu r dojrulwpr d uhghv gh dfwlylgdghv jhqìulfdv1 Rv
uhvxowdgrv irudp ghsrlv frpsdudgrv frp rv uhvxowdgrv rewlgrv shodv rxwudv
wìfqlfdv1 Sdud hvwd dsolfdêær/ irl qhfhvväulr uhfruuhu d vlpxodêær gh Prqwh
Fduor h dr fäofxor FSP1

:15 Wudedokr Ixwxur
Xp sureohpd txh dfrpsdqkrx hvwh wudedokr irl d lpsrvvlelolgdgh gh rewhu xp
ydoru öswlpr txh vhuylvvh gh frpsdudêær drv ydoruhv rewlgrv qdv yäuldv dsur{lpd0
êøhv ghvhqyroylgdv1 Hvvh sureohpd vö srghuld vhu xowudsdvvdgr vh irvvh srvvðyho
xwlol}du SG frp glvwulexlêøhv frqwðqxdv1 Pdv frpr lvvr dlqgd qær ì srvvðyho
lqirupäwlfdphqwh/ dv lghldv sdud wudedokr ixwxur suhqghp0vh hvvhqfldophqwh frp
d whqwdwlyd gh rewhu phokruhv dsur{lpdêøhv dr prghor gh SG dsuhvhqwdgr1

Dsur{lpdêær ixwxud 4
Xpd srvvlelolgdgh hp dehuwr ì vhjxlu xpd derugdjhp frpsohwdphqwh glihuhq0

wh h whqwdu djuhjdu dfwlylgdghv hp vìulh h hp sdudohor/ uhgx}lqgr dvvlp r qýphur
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gh yduläyhlv gh ghflvær h orjr rv whpsrv gh frpsxwdêær1 Sdud wdo/ vhuä qhfhvvä0
ulr/ hp sulphlur oxjdu/ wudqvirupdu d uhgh hp dqäolvh qxpd uhgh vìulh2sdudohor1
Yhmdprv frpr �fduld ghsrlv ghvvd wudqvirupdêær r surmhfwr h{hpsor lqwurgx}lgr
qr fdsðwxor 6 +yhu �jxudv :14 h :15,1

1

2
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Iljxud :14= Uhgh ruljlqdo

1
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1

1

5’
10

Iljxud :15= Uhgh vìulh2sdudohor

Ghsrlv gh whuprv xpd uhgh vìulh2sdudohor/ rx vhmd/ xpd uhgh hp txh wrgdv
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dv dfwlylgdghv hvwær hp vìulh rx hp sdudohor hqwuh vl/ srghprv frphêdu d frqv0
wuxlu eorfrv gh dfwlylgdghv1 Dvvlp/ sru h{hpsor/ dv dfwlylgdghv 4/ 5 h 7 srghp
vhu djuxsdgdv qxp eorfr txh whuä xp frqwhýgr gh wudedokr ljxdo ã vrpd grv
frqwhýgrv gh wudedokr gdv dfwlylgdghv frqvwlwxlqwhv � /

` E�c 2c e� ' ` � n` � n` � � +:14,
Dv dfwlylgdghv 8 h 43 wdpeìp srghp vhu djuxsdgdv qxp eorfr/

` EDc �f� ' ` � n` � � c +:15,
h dv dfwlylgdghv ;/ < h 43 qrxwur eorfr/

` EHc bc �f� ' ` � n` � n` � � � +:16,
D uhgh uhgx}lgd �fduld hqwær/ frpr vh srgh yhu qd �jxud :161

1

3

4

6

7

1,2,4

3

5,10

6

7

11

2’

2’’
1

1

8,9,10

Iljxud :16= Uhgh uhgx}lgd
� 	 
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Gh qrwdu txh dv dfwlylgdghv 4 h 43 vhuldp frpxqv d pdlv gr txh xp fdplqkr/

ghsrlv ghvwd vlpsol�fdêær1 Srghu0vh0ld hqwær rswdu sru �{du d dorfdêær ghvwdv
yduläyhlv hp e% � h e% � � 1 Dsolfduðdprv dvvlp SG sdud uhvroyhu hvwh sureohpd vlpsol�0
fdgr1 R uhvxowdgr luld vhu rewlgr pdlv udslgdphqwh/ srlv r qýphur gh dfwlylgdghv
irl uhgx}lgr/ pdv r suhêr sru hvvd uhgxêær vhuld xpd shugd gh  h{lelolgdgh qd
dorfdêær gh uhfxuvrv ãv dfwlylgdghv lqglylgxdlv grv eorfrv1

Dsur{lpdêær ixwxud 5
Xpd rxwud lghld gh dsur{lpdêær vhuld jhudu dohdwruldphqwh r frqwhýgr gh wud0

edokr gdv yäuldv dfwlylgdghv/ rewhqgr0vh r yhfwru i� � c ���c � � j/ vhqgr � r qýphur
gh dfwlylgdghv1 Sdud r yhfwru jhudgr xvdu SQO sdud rewhu r yhfwru gh dorfdêøhv
i% � c ���c % � j1 Uhshwlu d dprvwud g yh}hv +xp ydoru lqlfldo sdud g srghuld vhu 83,/
h dupd}hqdu rv yhfwruhv gh dorfdêær i% �

� c ���c % �
� j/ frp & ' �c ���c g1

Ghsrlv ghvwd vìulh gh dprvwudjhqv/ srghu0vh0ld dqdolvdu d ydulåqfld grv yäulrv
frpsrqhqwhv ghvwhv yhfwruhv1 Ydprv vxsru txh sdud xp vxefrqmxqwr gh dfwlylgd0
ghv +��,/ d ydulåqfld h{lvwhqwh/ sdud rv ydoruhv gh %/ ì shtxhqd1 Hqwær srghprv
�{du d dorfdêær ghvvdv dfwlylgdghv/ shuwhqfhqwhv dr vxefrqmxqwr ��/ qr vhx ydoru
pìglr1 Ilfduðdprv dvvlp frp xp qýphur phqru gh dfwlylgdghv +� � ��,/ fxmd
dorfdêær qær whuld vlgr ghwhuplqdgd1 R sdvvr vhjxlqwh vhuld uhshwlu qrydphqwh d
dprvwudjhp gr frqwhýgr gh wudedokr g yh}hv/ h xvdu SQO sdud rewhu rv yhfwruhv
gh dorfdêær sdud dv dfwlylgdghv � � ��1 Vh sdud hvwdv dfwlylgdghv vh yhul�fdu
qrydphqwh d h{lvwíqfld gh xpd shtxhqd ydulåqfld qrv ydoruhv gh %/ �{du hqwær
dv uhvshfwlydv dorfdêøhv qrv vhxv ydoruhv pìglrv h uhshwlu d h{shulíqfld1

Hvwh flfor gh h{shulíqfldv srgh sdudu d txdotxhu prphqwr hp txh mä kdmdp
srxfdv yduläyhlv d �{du/ rswdqgr0vh qhvvh fdvr/ sru dwulexlu wdpeìp d hvwdv
ýowlpdv r vhx ydoru pìglr1

Ghsrlv ghvwdv h{shulíqfldv hihfwxdgdv/ r vhx uhvxowdgr ghyhuld vhu dqdolvdgr
gr srqwr gh ylvwd gh whpsr gh frpsxwdêær h gd txdolgdgh grv ydoruhv rewlgrv/
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sru frpsdudêær frp dv h{shulíqfldv mä ghvhqyroylgdv gxudqwh d lqyhvwljdêær1
Gdð vhuld srvvðyho uhwludu pdlv frqfoxvøhv/ fhuwdphqwh ýwhlv sdud d uhvroxêær gh
sureohpdv ghvwh wlsr1

Xp rxwur wlsr gh lqyhvwljdêær/ frp lqwhuhvvh qhvwd äuhd/ vhuld prgl�fdu oljhl0
udphqwh r sureohpd/ dxphqwdqgr r vhx judx gh gl�fxogdgh/ frpr sru h{hpsor/
frqvlghudqgr=

� xpd glvsrqlelolgdgh wrwdo gh uhfxuvrv olplwdgd/
� xpd glvsrqlelolgdgh wrwdo gh uhfxuvrv olplwdgd h dohdwöuld/
� d h{lvwíqfld gh pdlv gr txh xp uhfxuvr/ dvvrfldgr d fdgd dfwlylgdgh1
Hvwdv dowhudêøhv luldp wruqdu r sureohpd edvwdqwh pdlv frpsoh{r/ r txh luld

wruqdu d lqyhvwljdêær pdlv dolfldqwh1 Pdv qær ì hvwh r yhugdghlur hvsðulwr gd
lqyhvwljdêærB



48; FDSÐWXOR :1 FRQFOXVØHV H WUDEDOKR IXWXUR



Eleolrjud�d
^DduwvNruvw;<` Dduwv/ H1 dqg Nruvw/ M1 +4<;<,/ �Vlpxodwhg Dqqhdolqj dqg

Erow}pdqq Pdfklqhv�/ Zloh|/ Fklfkhvwhu1
^DgodndNxonduql;<` Dgodnd/ Y1J1 dqg Nxonduql/ Y1J1 +4<;<,/ �D Fodvvl�hg

Eleolrjudsk| ri Uhvhdufk rq Vwrfkdvwlf SHUW Qhwzrunv=
4<9904<;:�/ LQIRU yro 5:/ q � 61

^Doyduh}Wdpdulw;<` Doyduh}0Ydogìv/ U1 dqg Wdpdulw/ M1P1 +4<;<,/ �Dojrulwprv
Khxuðvwlfrv Ghwhuplqlvwdv | Dohdwrulrv hq Vhtxhqfldflöq gh
Sur|hwrv frq Uhfxuvrv olplwdgrv�/ Txhvwllö 46/ 4:604<41

^Doyduh}Wdpdulw<6` Doyduh}0Ydogìv/ U1 dqg Wdpdulw/ M1P1 +4<<6,/ �Wkh Sur0
mhfw Vfkhgxolqj Sro|khgurq= glphqvlrq/ idfhwv dqg oliwlqj
wkhruhpv�/ Hxurshdq Mrxuqdo ri Rshudwlrqdo Uhvhdufk 9:/
53705531

^DqjxvJxqghuvrq<:` Dqjxv/ U1E1 dqg Jxqghuvrq/ Q1D1 +4<<:,/ �Sodqqlqj/ Shu0
iruplqj/ dqg Frqwuroolqj Surmhfwv= sulqflsohv dqg dssolfd0
wlrqv�/ Suhqwlfh Kdoo/ Orqgrq1

^DvkrnUdmhqgudq;<` Dvkrn Nxpdu/ Y1N1 dqg Udmhqgudq/ F1 +4<;<,/ �Pdqsrzhu
Uhvrxufh Ohyholqj lq wkh Pdlqwhqdqfh ri d Guloovkls= d frp0
sxwhu vlpxodwlrq dssurdfk�/ Lqwhuqdwlrqdo Mrxuqdo ri Pr0
ghoolqj ) Vlpxodwlrq 46/ 48504881

48<



493 ELEOLRJUDILD
^Edodv:3` Edodv/ H1 +4<:3,/ �Surmhfw Vfkhgxolqj zlwk Uhvrxufh Frqv0

wudlqwv�/ Dssolfdwlrqv ri Pdwkhpdwlfdo Surjudpplqj Wh0
fkqltxhv/ Fduqhjlh0Phoorq Xqlyhuvlw|/ Slwwvexujk1

^Ehgzruwk:6` Ehgzruwk/ G1G1 +4<:6,/ �Lqgxvwuldo V|vwhpv= sodqqlqj/
dqdo|vlv/ frqwuro�/ Urqdog Suhvv/ Qhz \run1

^EhgzruwkEdloh|;:` Ehgzruwk/ G1G1 dqg Edloh|/ M1H1 +4<;:,/ �Lqwhjudwhg Sur0
gxfwlrq Frqwuro V|vwhpv 0 pdqdjhphqw/ dqdo|vlv/ ghvljq
52H�/ Mrkq Zloh| ) Vrqv/ Lqf1/ Qhz \run1

^Ehoopdq8:` Ehoopdq/ U1H1 +4<8:,/ �G|qdplf Surjudpplqj�/ Sulqfhwrq
Xqlyhuvlw| Suhvv/ Qhz Mhuvh|1

^EhoopdqGuh|ixv95` Ehoopdq/ U1H1 dqg Guh|ixv/ V1H1 +4<95,/ �Dssolhg G|qdplf
Surjudpplqj�/ Sulqfhwrq Xqlyhuvlw| Suhvv/ Qhz Mhuvh|1

^Ehujhuhw1do<5` Ehujhu/ L1> Erxumroo|/ M10P1> Odsruwh/ J1 +4<<5,/ �Eudqfk0
dqg0Erxqg Dojrulwkpv iru wkh Pxowl0Surgxfw Dvvhpeo| Ol0
qh Edodqflqj Sureohp�/ Hxurshdq Mrxuqdo ri Rshudwlrqdo
Uhvhdufk 8;/ 54805551

^Eldqfrhw1do<<` Eldqfr/ O1> Fdudpld/ P1> Ghoo*Ropr/ S1 +4<<<,/ �Vroylqj d
Suhhpswlyh Vfkhgxolqj Sureohp zlwk Frorulqj Whfkqltxhv�
lq Zhjodu}/ M1 +Hg1,/ �Kdqgerrn rq Uhfhqw Dgydqfhv lq
Surmhfw Vfkhgxolqj�/ Noxzhu/ Gruguhfkw/ 405:1

^ElueloIdqj33` Eluelo/ V1L1 dqg Idqj/ V0F1 +5333,/ �D Qhz Khxulvwlf iru
Joredo Rswlpl}dwlrq�/ Surf1 ri Lqwhuqdwlrqdo Zrun0Vkrs
rq Lqwhooljhqw V|vwhpv Uhvroxwlrqv/ ;wk Ehoopdq Frqwlqx0
xp/ ss1 685068:/ Kvlqfkx/ Wdlzdq/ Ghfhpehu 440451



ELEOLRJUDILD 494
^Eluelo35` Eluelo/ V1L1 +5335,/ �Vwrfkdvwlf Joredo Rswlpl}dwlrq Whfk0

qltxhv�/ Sk1G1 Wkhvlv/ Qruwk Fdurolqd Vwdwh Xqlyhuvlw| 0
XVD1

^ElueloIdqj35` Eluelo/ V1L1 dqg Idqj/ V0F1 +5335,/ �Dq Hohfwurpdjqhwlvp0
olnh Phfkdqlvp iru Joredo Rswlpl}dwlrq�/ dffhswhg iru sx0
eolfdwlrq lq Mrxuqdo ri Joredo Rswlpl}dwlrq1

^ElueloIdqjVkhx35` Eluelo/ V1L1> Idqj/ V0F10> Vkhx U1O1+5335,/ �Rq wkh Frq0
yhujhqfh ri d Srsxodwlrq Edvhg Joredo Rswlpl}dwlrq Dojr0
ulwkp�/ dffhswhg iru sxeolfdwlrq lq Mrxuqdo ri Joredo Rs0
wlpl}dwlrq1

^ElueloIdqj35e` Eluelo/ V1L1 dqg Idqj/ V0F1 +5335,/ �D Pxowl0srlqw Vwrfkdv0
wlf Vhdufk Phwkrg iru Joredo Rswlpl}dwlrq�/ dffhswhg iru
sxeolfdwlrq lq Surf1 ri wkh 7wk Lqwhuqdwlrqdo V|psrvlxp
rq Rshudwlrqv Uhvhdufk dqg Lwv Dssolfdwlrqv/ \lfkdqj0
Fkrqjtlqj/ Fklqd/ Mxqh 4071

^Erfwru<9` Erfwru/ I1I1 +4<<9,/ �Uhvrxufh0Frqvwudlqhg Surmhfw vfkh0
gxolqj e| Vlpxodwhg Dqqhdolqj�/ Lqwhuqdwlrqdo Mrxuqdo ri
Surgxfwlrq Uhvhdufk 67/ 5668056841

^Erhkp;4` Erhkp/ E1Z1 +4<;4,/ �Vriwzduh Hqjlqhhulqj Hfrqrplfv�/
Suhqwlfh0Kdoo/ Hqjohzrrg Fol�v1

^ErxohlphqOhfrft<;` Erxohlphq/ N1 dqg Ohfrft/ K1 +4<<;,/ �D Qhz H!flhqw Vl0
pxodwhg Dqqhdolqj Dojrulwk iru wkh Uhvrxufh0Frqvwudlqhg
Surmhfw Vfkhgxolqj Sureohp�/ Zrunlqj Sdshu/ Xqlyhuvlw|
ri Olëjh1



495 ELEOLRJUDILD
^Erzpdq<7` Erzpdq/ U1D1 +4<<7,1 �Vwrfkdvwlf Judglhqw0Edvhg Wlph0

Frvw Wudghr�v lq SHUW Qhwzrunv Xvlqj Vlpxodwlrq�/ Dq0
qdov ri Rshudwlrqv Uhvhdufk 86/ 86608841

^Exunh<5` Exunh/ U1 +4<<5,/ �Surmhfw Pdqdjhphqw= sodqqlqj dqg
frqwuro�/ 5qg hg1/ Zloh|/ Fklfkhvwhu1

^Eudqghw1do97` Eudqg/ M1G1> Ph|hu/ Z1O1> Vkd�hu� O1U1 +4<97,/ �Wkh Uh0
vrxufh Vfkhgxolqj Phwkrg iru Frqvwuxfwlrq�/ Flylo hqjlqh0
hulqj Vwxglhv Uhsruw Q � 8/ Xqlyhuvlw| ri Loolqrlv1

^EurrnvZklwh98` Eurrnv/ J1K1 dqg Zklwh/ F1U1 +4<98,/ �Dq Dojrulwkp iru
Ilqglqj Rswlpdo ru Qhdu Rswlpdo Vroxwlrqv wr wkh Surgxf0
wlrq Vfkhgxolqj Sureohp�/ Mrxuqdo ri Lqgxvwuldo Hqjlqhh0
ulqj/ Mdqxdu|0Iheuxdu| Lvvxh/ 670731

^Euxfnhuhw1do<9` Euxfnhu/ S1> Vfkrr/ D1> Wklhoh R1 +4<<9,/ �D Eudqfk
) Erxqg Dojrulwkp iru wkh Uhvrxufh0Frqvwudlqhg Sur0
mhfw Vfkhgxolqj Sureohp�/ Zrunlqj Sdshu/ Ghsduwphqw ri
Pdwkhpdwlfv/ Xqlyhuvlw| ri Rvqdeuÿfn1

^FrrnMhqqlqjv:<` Frrn/ W1P1 dqg Mhqqlqjv/ U1K1 +4<:<,/ �Hvwlpdwlqj d Sur0
mhfw*v Frpsohwlrq Wlph Glvwulexwlrq Xvlqj Lqwhooljhqwh Vl0
pxodwlrq Phwkrgv�/ Mrxuqdo ri wkh Rshudwlrqdo Uhvhdufk
Vrflhw| 63/ 44360443;1

^FkrNlp<:` Fkr/ M10K1 dqg Nlp/ \10G1 +4<<:,/ �D Vlpxodwhg Dqqhd0
olqj Dojrulwkp iru Uhvrxufh Frqvwudlqhg Surmhfw Vfkhgx0
olqj Sureohp�/ Mrxuqdo ri wkh Rshudwlrqdo Uhvhdufk Vrflhw|
7;/ :690:771

^Frzdq9;` Frzdq/ H1Z1 +4<9;,/ �Edvlf Hohfwurpdjqhwlvp�/ Dfdghplf
Suhvv/ Qhz \run1



ELEOLRJUDILD 496
^Fohodqg<<` Fohodqg/ G1L1 +4<<<,/ �Surmhfw Pdqdjhphqw= vwudwhjlf gh0

vljq dqg lpsohphqwdwlrq�1 PfJudz0Kloo1 Qhz \run1
^FohodqgNlqj;6` Fohodqg/ G1L1 dqg Nlqj/ Z1U1 +4<;6,/ �Surmhfw Pdqdjh0

phqw Kdqgerrn�/ Ydq Qrvwudqg/ Qhz \run1
^Fkulvwr�ghv hw do;:` Fkulvwr�ghv/ Q1> Doyduh}0Ydogìv/ U1> Wdpdulw/ M1P1 +4<;:,/

�Surmhfw Vfkhgxolqj zlwk Uhvrxufh0Frqvwudlqwv= d eudqfk0
dqg0erxqg dssurdfk�/ Hxurshdq Mrxuqdo ri Rshuduwlrqdo
Uhvhdufk 5</ 59505:61

^GdylvKhlgruq:4` Gdylv/ H1Z1 dqg Khlgruq/ J1H1 +4<:4,/ �Dq Dojrulwkp iru
Rswlpdo Surmhfw Vfkhgxolqj xqghu Pxowlsoh Uhvrxufh Frqv0
wudlqwv�/ Pdqdjhphqw Vflhqfh/ yro1 4:/ q � 45/ E;360E;491

^Gdylv:6` Gdylv1 H1Z1+4<:6,/ �Surmhfw Vfkhgxolqj xqghu Uhvrxufh
Frqvwudlqwv= klvwrulfdo uhylhz dqg fdwhjrul}dwlrq ri sur0
fhgxuhv�/ DLLH Wudqvdfwlrqv/ yro1 8/ q � 7/ 5<:06461

^GhfnurKhehuw;<` Ghfnur/ U1I1 dqg Khehuw/ M1H1 +4<;<,/ �Uhvrxufh Frqvwudl0
qhg Surmhfw Fudvklqj�/ Rphjd 4:/ 9<0:<1

^Ghoo*DplfrWuxeldq<6` Ghoo*Dplfr/ P1 dqg Wuxeldq/ P1 +4<<6,/ �Dsso|lqj Wdex0
Vhdufk wr wkh Mre0Vkrs Vfkhgxolqj sureohp�/ Dqqdov ri
Rshudwlrqv Uhvhdufk 74/ 56405851

^Ghphxohphhvwhu<5` Ghphxohphhvwhu/ H1O1 +4<<5,/ �Rswlpdo Dojrulwkpv iru
Ydulrxv Fodvvhv ri Pxowlsoh Uhvrxufh0Frqvwudlqhg Surmhfw
Vfkhgxolqj Sureohpv�/ Xqsxeolvkhg Sk1G Wkhvlv/ Ghsduw0
phqw ri Dssolhg Hfrqrplfv/ Ndwkrolhnh Xqlyhuvlwhlw Ohx0
yhq1

^GhphxohphhvwhuKhuurhohq<9` Ghphxohphhvwhu/ H1O1 dqg Khuurhohq/ Z1V1 +4<<9,/
�Dq H!flhqw Rswlpdo Vroxwlrq Surfhgxuh iru wkh Suhhps0



497 ELEOLRJUDILD
wlyh Uhvrxufh0Frqvwudlqhg Surmhfw Vfkhgxolqj Sureohp�/
Hxurshdq Mrxuqdo ri Rshuduwlrqdo Uhvhdufk <3/ 667057;

^GhphxohphhvwhuKhuurhohq<:` Ghphxohphhvwhu/ H1O1 dqg Khuurhohq/ Z1V1 +4<<:,/
�Qhz Ehqfkpdun Uhvxowv iru wkh Uhvrxufh0Frqvwudlqhg
Surmhfw Vfkhgxolqj Sureohp�/ Pdqdjhphqw vflhqfh 76/
47;8047<51

^Ghyur|h:<` Ghyur|h/ O1S1 +4<:<,/ �Lqhtxdolwlhv iru wkh Frpsohwlrq Wl0
phv ri Vwrfkdvwlf SHUW Qhwzrunv�/ Pdwk ri Rshudwlrqv
Uhvhdufk 7/ 774077:1

^GhbUh|fnKhuurhohq<;` Gh Uh|fn/ E1 dqg Khuurhohq/ Z1V1 +4<<;,/ �D Eudqfk0
dqg0Erxqg Surfhgxuh iru wkh Uhvrxufh0Frqvwudlqhg Sur0
mhfw Vfkhgxolqj Sureohp zlwk Jhqhudol}hg Suhfhghqfh Uh0
odwlrqv�/ Hxurshdq Mrxuqdo ri Rshuduwlrqdo Uhvhdufk 444/
4504:71

^Grglq;8` Grglq/ E1P1 +4<;8,/ �Erxqglqj wkh Surmhfw Frpsohwlrq Wl0
ph Glvwulexwlrq lq SHUW Qhwzrunv�/ Rshudwlrqv Uhvhdufk
66/ ;950;;41

^Gruqgruihw1do<<` Gruqgrui/ X1> Skdq Kx|/ W1 dqg Shvfk/ H1 +4<<<,/ �D Vxu0
yh| ri Lqwhuydo Fdsdflw| Frqvlvwhqf| Whvwv iru Wlph0 dqg
Uhvrxufh0Frqvwudlqhg Vfkhgxolqj�/ lq= Zhjodu}/ M1 +Hg1,/
�Kdqgerrn rq Uhfhqw Dgydqfhv lq Surmhfw Vfkhgxolqj�/
Noxzhu/ Gruguhfkw/ 546056;1

^Grzvodqg<6` Grzvodqg/ N1 +4<<6,/ �Vlpxodwhg Dqqhdolqj�/ lq= Uhhyhv/
F1 +HG1,/ �Prghuq Khxulvwlf Whfkqltxhv iru Frpelqdwruldo
Sureohpv�/ Eodnzhoo/ R{irug/ 5309<1



ELEOLRJUDILD 498
^Grzvodqg<9` Grzvodqg/ N1 +4<<9,/ �Jhqhwlf Dojrulwkpv 0 d wrro iru RU�/

Mrxuqdo ri wkh Rshudwlrqdo Uhvhdufk Vrflhw| 7:/ 88308941
^Guh{oNlppv<;` Guh{o/ D1 dqg Nlppv/ D1 +4<<;,/ �Rswlpl}dwlrq Jxlghg

Orzhu dqg Xsshu Erxqgv iru wkh Uhvrxufh Lqyhvwphqw Sur0
eohp�/ Pdqxvnulswh dxv ghq Lqvwlwxwhq iÿu Ehwulhevzluwv0
fkdiwvohkuh 7;4/ Xqlyhuvlw| ri Nlho1

^Hdvd;<` Hdvd/ V1P1 +4<;<,/ �Uhvrxufh Ohyholqj lq Frqvwuxfwlrq e|
Rswlpl}dwlrq�/ Mrxuqdo ri Frqvwuxfwlrq Hqjlqhhulqj dqg
Pdqdjhphqw 448/ 63506491

^Hopdjkude|<6` Hopdjkude|/ V1H1 +4<<6,/ �Uhvrxufh Doorfdwlrq yld G|qd0
plf Surjudpplqj lq Dfwlylw| Qhwzrunv�/ Hxurshdq Mrxu0
qdo ri Rshudwlrqdo Uhvhdufk 97/ 4<<05481

^Hopdjkude|hw1do<;` Hopdjkude|/ V1H1> Idwkl/ \1> Wdqhu/ P1U1 +4<<;,/ �Rq Wkh
Vhqvlwlylw| ri Surmhfw Yduldelolw| wr Dfwlylw| Phdq Gxud0
wlrq�/ Lqwhuqdwlrqdo Mrxuqdo ri Surgxfwlrq Hfrqrplfv 95/
54<05651

^Hopdjkude|::` Hopdjkude|/ V1H1 +4<::,/ �Dfwlylw| Qhwzrunv 0 surmhfw
sodqqlqj dqg frqwuro e| qhwzrun prghov�/ Mrkq Zloh| dqg
Vrqv/ Lqf1/ Qhz \run1

^Hopdjkude|33` Hopdjkude|/ V1H1 +5333,/ �Rswlpdo Uhvrxufh Doorfdwlrq
dqg Exgjhw Hvwlpdwlrq lq Pxowlprgdo Dfwlylw| Qhwzrunv�/
Sulydwh Frppxqlfdwlrq/ Qruwk Fdurolqd Vwdwh Xqlyhuvlw|/
Uhlohljk 0 Qruwk Fdurolqd 0XVD1

^Ilvkhu:6` Ilvkhu/ P1O1 +4<:6,/ �Rswlpdo Vroxwlrq ri Vfkhgxolqj Sur0
eohp Xvlqj Odjudqjh Pxowlsolhuv= Sduw L�/ Rshudwlrqv Uh0
vhdufk 54/ 44470445:1



499 ELEOLRJUDILD
^Ilvkhu;4` Ilvkhu/ P1O1 +4<;4,/ �Wkh Odjudqjhdq Uhod{dwlrq Phwkrg

iru Vroylqj Lqwhjhu Surjudpplqj Sureohpv�/ Pdqdjhphqw
Vflhqfh 5:/ 404;1

^IlvkhuJrogvwhlq;6` Ilvkhu/ G1O1 dqg Jrogvwhlq/ Z1P1 +4<;6,/ �Vwrfkdvwlf
SHUW Qhwzrunv dv Prghov ri Frjqlwlrq= ghulydwlrq ri wkh
phdq/ yduldqfh dqg glvwulexwlrq ri wkh uhdfwlrq wlph xvlqj
rughu0ri0surfhvvlqj +RS, gldjudpv�/ Mrxuqdo ri Pdwkhpd0
wlfdo Sv|fkrorj| 5:/ 45404841

^Ilvkhuhw1do;8` Ilvkhu/ G1O1> Vdlvl/ G1> Jrogvwhlq/ Z1P1 +4<;8,/ �Vwrfkdv0
wlf SHUW Qhwzrunv= RS gldjudpv/ fulwlfdo sdwkv dqg wkh
surmhfw frpsohwlrq wlph�/ Frpsxwhuv dqg Rshudwlrqv Uh0
vhdufk 45/ 7:407;51

^IroghvVrxplv<6` Iroghv/ V1 dqg Vrxplv/ I1 +4<<6,/ �SHUW dqg Fudvklqj Uh0
ylvlwhg= pdwkhpdwlfdo jhqhudol}dwlrqv�/ Hxurshdq Mrxuqdo
ri Rshudwlrqdo Uhvhdufk 97/ 5;905<71

^Ixonhuvrq95` Ixonhuvrq/ G1U1 +4<95,/ �H{shfwhg Fulwlfdo Sdwk Ohqjwkv
lq SHUW Qhwzrunv�/ Rshudwlrqv Uhvhdufk/ 43/ ;3;0;4:1

^Jhr�ulrqPhuvwhq:5` Jhr�ulrq/ D1P1 dqg Phuvwhq/ U1H1 +4<:5,/ �Lqwhjhu Sur0
judpplqj Dojrulwkpv= d iudphzrun dqg vwdwh0ri0wkh0duw
vxuyh|�/ Pdqdjhphqw Vflhqfh 4;/ 79807<41

^Jhr�ulrq:7` Jhr�ulrq/ D1P1 +4<:7,/ �Odjudqjhdq Uhod{dwlrq iru Lqwhjhu
Surjudpplqj�/ Pdwkhpdwlfdo Surjudpplqj Vwxg| 5/ ;50
4471

^Joryhu;<` Joryhu/ I1 +4<;<,/ �Wdex Vhdufk 0 Sduw L�/ RUVD Mrxuqdo
rq Frpsxwlqj 4/ 4<305391



ELEOLRJUDILD 49:
^Joryhu<3` Joryhu/ I1 +4<<3,/ �Wdex Vhdufk 0 Sduw LL�/ RUVD Mrxuqdo

rq Frpsxwlqj 5/ 70651
^Jrogehuj;<` Jrogehuj/ G1H1 +4<;<,/ �Jhqhwlf Dojrulwkpv lq Vhdufk/ Rs0

wlpl}dwlrq/ dqg Pdfklqh Ohduqlqj�/ Dgglvrq Zhvoh|/ Uhd0
glqj1

^Jrohqnr0Jlq}Jrqln<:` Jrohqnr0Jlq}/ E1 dqg Jrqln/ D1 +4<<:,/ �Vwrfkdvwlf
Qhwzrun Surmhfw Vfkhgxolqj zlwk Qrq0Frqvxpdeoh Olpl0
whg Uhvrxufhv�/ Lqwhuqdwlrqdo Mrxuqdo ri Surgxfwlrq Hfr0
qrplfv 7;/ 5<06:1

^Jruhqvwhlq:5` Jruhqvwhlq/ D1O1 +4<:5,/ �Dq Dojrulwkp iru Surmhfw Vh0
txhqflqj zlwk Uhvrxufh Frqvwudlqwv�/ Rshudwlrqv Uhvhdu0
fk/ yro1 53/ q � 7/ ;680;831

^Kdukdodnlv;<` Kdukdodnlv/ J1 +4<;<,/ �Hydoxdwlrq ri Uhvrxufh Doorfdwlrqv
lq Surmhfw Vfkhgxolqj�/ lq= Vorzlqvnl/ U1 dqg Zhjodu}/ M1
+Hgv,/ �Dgydqfhv lq Surmhfw Vfkhgxolqj�/ Hovhylhu/ Dpv0
whugdp/ 9:0;91

^Kduwoh|Zruwkdp99` Kduwoh|/ K1R1 dqg Zruwkdp/ D1Z1 +4<99,/ �D vwdwlvwlfdo
wkhru| iru SHUW fulwlfdo sdwk dqdo|vlv�/ Pdqdjhphqw Vfl0
hqfh 45/ 79<07;41

^Kduwpdqq<;` Kduwpdqq/ V1 +4<<;,/ �D Frpshwlwlyh Jhqhwlf Dojrulwkp
iru Uhvrxufh0Frqvwudlqhg Surmhfw Vfkhgxolqj�/ Qdydo Uh0
vhdufk Orjlvwlfv 78/ :660:831

^KduwpdqqVsuhfkhu<9` Kduwpdqq/ V1 dqg Vsuhfkhu/ D1 +4<<9,/ �DQrwh rq Klhudu0
fklfdo Prghov iru Pxowl0Surmhfw Sodqqlqj dqg vfkhgxoolqj�/
Hxurshdq Mrxuqdo ri Rshuduwlrqdo Uhvhdufk <7/ 6::06;61



49; ELEOLRJUDILD
^KhogNdus95` Khog/ P1 dqg Ndus/ U1P1 +4<95,/ �D G|qdplf Surjudp0

plqj Dssurdfk wr Vhtxhqflqj Sureohpv�/ Mrxuqdo ri wkh
Vrflhw| iru Lqgxvwuldo dqg Dssolhg Pdwkhpdwlfv/ Pdufk1

^KloolhuOlhehupdq<8` Kloolhu/ I1V1 dqg Olhehupdq/ J1M1 +4<<8,/ �Lqwurgxfwlrq wr
Rshudwlrqv Uhvhdufk�/ 9wk Hg/ PfJudz0Kloo/ Qhz \run1

^Kroodqg:8` Kroodqg/ M1K1 +4<:8,/ �Dgdswdwlrq lq Qdwxudo dqg Duwl�fldo
V|vwhpv�/ Xqlyhuvlw| ri Plfkljdq Suhvv/ Dqq Dueru1

^Ledudnl::` Ledudnl/ W1 +4<::,/ �Wkh Srzhu ri Grplqdqfh Uhodwlrqv lq
Eudqfk0dqg0Erxqg Dojrulwkpv�/ Mrxuqdo ri wkh Dvvrfldwl0
rq iru Frpsxwlqj Pdfklqhu| 57/ 59705:<1

^LjhopxqgUdghupdfkhu;6` Ljhopxqg/ J1 dqg Udghupdfkhu/ I1M1 +4<;6,/ �Suhvh0
ohfwlyh Vwudwhjlhv iru wkh Rswlpl}dwlrq ri Vwrfkdvwlf Surmhfw
Qhwzrunv Xqghu Uhvrxufh Frqvwudlqwv�/ Qhwzrunv 46/ 405;1

^Mrkqvrq;;` Mrkqvrq/ U1Y1 +4<;;,/ �H!flhqw Prgxodu Lpsohphqwdwlrq
ri Eudqfk0dqg0Erxqg Dojrulwkpv�/ Ghflvlrq Vflhqfhv 4</
4:06;1

^MxvwPxusk|<7` Mxvw/ P1U1 dqg Pxusk| M1S1 +4<<7,/ �Wkh H�hfw ri Uhvrxu0
fh Frqvwudlqwv rq Surmhfw Vfkhgxohv�/ DDFH Wudqvdfwlrqv/
GFO15140GFO15191

^Ndsodp;;` Ndsodp/ O1D1 +4<;;,/ �Uhvrxufh0Frqvwudlqhg Surmhfw Vfkh0
gxolqj zlwk Suhhpswlrq ri Mrev�/ Xqsxeolvkhg Sk1G1 Wkh0
vlv/ Xqlyhuvlw| ri Plfkljdq1

^Nhooh|96` Nhooh|/ M1H1 +4<96,/ �Wkh Fulwlfdo0Sdwk Phwkrg= uhvrxufhv
sodqqlqj dqg vfkhgxolqj� lq Pxwk/ M1I1 dqg Wrpsvrq/ J1O1
+Hgv1,/ �Lqgxvwuldo Vfkhgxolqj�/ Suhqwlfh Kdoo/ Hqjohzrrg
Fol�v/ 67:06981



ELEOLRJUDILD 49<
^Nhqqhg|Wkudoo:9` Nhqqhg|/ N1Z1 dqg Wkudoo/ U1P1 +4<:9,/ �Sodqhw= d vl0

pxodwlrq dssurdfk wr SHUW�/ Frpsxwhuv dqg Rshudwlrqv
Uhvhdufk 6/ 64606581

^Nhu}qhu<;` Nhu}qhu/ K1 +4<<;,/ �Surmhfw Pdqdjhphqw= d v|vwhpv ds0
surdfk wr sodqqlqj/ vfkhgxolqj dqg frqwuroolqj�/ 9wk hg/
Mrkq Zloh| ) Vrqv/ Qhz \run1

^Nlunsdwulfnhw1do;6` Nlunsdwulfn/ V1> Jhoodw/ F1G1 dqg Yhffkl/ P1S1 +4<;6,/ �Rs0
wlpl}dwlrq e| Vlpxodwlqj Dqqhdolqj�/ Vflhqfh 553/ 9:409;31

^Nohlq<;` Nohlq/ U1 +4<<;,/ �Elgluhfwlrqdo Sodqqlqj 0 lpsurylqj
sulrulw| uxoh edvhg khxulvwlfv iru vfkhgxolqj uhvrxufh0
frqvwudlqhg surmhfwv�/ wr dsshdu lq= Hxurshdq Mrxuqdo ri
Rshudwlrqdo Uhvhdufk1

^NohlqVfkroo<;` Nohlq/ U1 dqg Vfkroo/ D1 +4<<;,/ �SURJUHVV= Rswl0
pdoo| Vroylqj wkh Jhqhudol}hg Uhvrxufh0Frqvwudlqhg Sur0
mhfw Vfkhgxolqj Sureohp�/ Vfkuliwhq }xu Txdqwlwdwlyhq Eh0
wulhevzluwvfkdiwvohkuh 82<;/ Gdupvwdgw Xqlyhuvlw| ri Whfk0
qrorj|1

^NohlqVfkroo<<` Nohlq/ U1 dqg Vfkroo/ D1 +4<<<,/ �Frpsxwlqj Orzhu Erxqgv
e| Ghvwuxfwlyh Lpsuryhphqw= dq dssolfdwlrq wr uhvrxufh0
frqvwudlqhg surmhfw vfkhgxolqj�/ Hxurshdq mrxuqdo ri Rsh0
udwlrqdo Uhvhdufk 445/ 65506791

^Nohlq33` Nohlq/ U1 +5333,/ �Vfkhgxolqj ri Uhvrxufh0Frqvwudlqhg Sur0
mhfwv�/ Noxzhu Dfdghplf Sxeolvkhuv/ Ervwrq1

^Nohlqgruihu:4` Nohlqgruihu/ J1E1 +4<:4,/ �Erxqglqj Glvwulexwlrqv iru d
Vwrfkdvwlf Df|folf Qhwzrun�/ Rshudwlrqv Uhvhdufk 4</
48;9049341



4:3 ELEOLRJUDILD
^Nolhqjho99` Nolhqjho/ D1U1 +4<99,/ �Eldv lq SHUW Frpsohwlrq Wlphv

Fdofxodwlrqv iru d Uhdo Qhwzrun�/ Pdqdjhphqw Vflhqfh 46/
7:907;<1

^NrohqShvfk<7` Nrohq/ D1 dqg Shvfk/ H1 +4<<7,/ �Jhqhwlf Orfdo Vhdufk lq
Frpelqdwruldo Rswlpl}dwlrq�/ Glvfuhwh Dssolhg Pdwkhpd0
wlfv 7;/ 5:605;71

^Nrolvfk<8` Nrolvfk/ U1 +4<<8,/ �Surmhfw vfkhgxolqj xqghu Uhvrxufh
Frqvwudlqwv 0 h!flhqw khxulvwlfv iru vhyhudo sureohp fodv0
vhv�/ Sk|vlfd/ Khlghoehuj1

^NxonduqlDgodnkd;9` Nxonduql/ Y1J1 dqg Dgodnkd/ Y1J1 +4<;9,/ �Pdunry dqg
Pdunry0uhjhqhudwlyh SHUW qhwzrunv�/ Rshudwlrqv Uhvhdu0
fk 67/ :9<0:;41

^Odeeìhw1do<4` Odeeì/ P1> Odsruw/ J1> Phufxuh/ K1 +4<<4,/ �Fdsdflwdwhg
Yhklfoh Urxwlqj rq Wuhhv�/ Rshudwlrqv Uhvhdufk 6</ 9490
9551

^Odqj::` Odqj/ G1Z1 +4<::,/ �Fulwlfdo Sdwk Dqdo|vlv�/ Gdylg Pf0
Nd|/ Qhz \run1

^OhhNlp<9` Ohh/ M10N1 dqg Nlp/ \10G1 +4<<9,/ �Vhdufk Khxulvwlfv iru
Uhvrxufh Frqvwudlqhg Surmhfw Vfkhgxolqj�/ Mrxuqdo ri wkh
Rshudwlrqdo Uhvhdufk vrflhw| 7:/ 9:;09;<1

^Ohh0NzdqjIdyuho;;` Ohh0Nzdqj/ K1 dqg Idyuho/ M1 +4<;;,/ �Wkh VVG Judsk= d
wrro iru surmhfw vfkhgxolqj dqg ylvxdol}dwlrq�/ LHHH Wudq0
vdfwlrqv rq Hqjlqhhulqj Pdqdjhphqw 68/ 580631

^OhrqEdodnulvkqdq<8` Ohrq/ Y1M1 dqg Edodnulvkqdq/ U1 +4<<8,/ �Vwuhqjwk dqg
Dgdswdelolw| ri Sureohp0Vsdfh Edvhg Qhljkerukrrgv iru



ELEOLRJUDILD 4:4
Uhvrxufh0Frqvwudlqhg Vfkhgxolqj�/ RU Vshnwuxp 4:/ 4:60
4;51

^Ohzlv<8` Ohzlv/ M1S1 +4<<8,/ �Surmhfw Sodqqlqj/ Vfkhgxolqj ) Frq0
wuro= d kdqgv0rq jxlgh wr eulqjlqj surmhfwv lq rq wlph dqg
exgjhw�1 Qhz \run= PfJudz0Kloo1

^Ohzlv<:` Ohzlv/ M1S1 +4<<:,/ �Ixqgdphqwdov ri Surmhfw Pdqdjh0
phqw�/ Dpdfrq/ Qhz \run1

^OlZloolv<4` Ol/ U1N10\1 dqg Zloolv/ U1M1 +4<<4,/ �Dowhuqdwh Uhvrxufhv
lq Surmhfw Vfkhgxolqj�/ Frpsxwhuv dqg Rshudwlrqv Uhvh0
dufk ;/ 996099;1

^OlZloolv<5` Ol/ U1N10\1 dqg Zloolv/ U1M1 +4<<5,/ �Dq Lwhudfwlyh Vfkhgx0
olqj Whfkqltxh iru Uhvrxufh0Frqvwudlqhg Surmhfw Vfkhgx0
olqj�/ Hxurshdq Mrxuqdo ri Rshudwlrqdo Uhvhdufk 89/ 6:30
6:<11

^Olqgvh|:5` Olqgvh|/ M1K1 +4<:5,/ �Dq Hvwlpdwh ri H{shfwhg Fulwlfdo0
Sdwk Ohqjwk lq SHUW Qhwzrunv�/ Rshudwlrqv Uhvhdufk 53/
;330;451

^Oriwv:7` Oriwv/ Q1U1 +4<:7,/ �Pxowlsoh Doorfdwlrq ri Uhvrxufhv lq
d Qhwzrun 0 dq rswlpdo vfkhgxolqj dojrulwkp�/ LQIRU/
yro145/ q � 4/ 5806;1

^PdfohrgShwhuvrq<9` Pdfohrg/ N1U1 dqg Shwhuvrq/ S1I1 +4<<9,/ �Hvwlpdwlqj wkh
Wudghr� Ehwzhhq Uhvrxufh Doorfdwlrq dqg Suredelolw| ri
Rq0wlph Frpsohwlrq lq Surmhfw Pdqdjhphqw�/ Surmhfw Pd0
qdjhphqw Mrxuqdo/ Lvvxh 6/ 590661



4:5 ELEOLRJUDILD
^PduwhoorWrwk<3` Pduwhoor/ V1 dqg Wrwk/ S1 +4<<3,/ �Orzhu Erxqgv dqg Uh0

gxfwlrq Surfhgxuhv iru wkh Elq Sdfnlqj Sureohp�/ Glvfuhwh
Dssolhg Pdwkhpdwlfv 5;/ 8<0:31

^Pduwlq98` Pduwlq/ M1M1 +4<98,/ �Glvwulexwlrq ri wkh Wlph Wkurxjk d
Gluhfwhg Df|folf Qhwzrun�/ Rshudwlrqv Uhvhdufk 46/ 790991

^PdwkZrunv<9` Wkh PdwkZrunv/ Lqf +4<<9,/ �Xvlqj Pdwode Judsklfv�1
^PdwkZrunv<:d` Wkh PdwkZrunv/ Lqf +4<<:,/ �Xvlqj Pdwode�1
^PdwkZrunv<:e` WkhPdwkZrunv/ Lqf +4<<:,/ �Exloglqj JXLv zlwkPdwode�1
^PdwkZrunv<;d` Wkh PdwkZrunv/ Lqf +4<<;,/ �Jhwwlqj Vwduwhg zlwk Pd0

wode�1
^PdwkZrunv<;e` Wkh PdwkZrunv/ Lqf +4<<;,/ �Pdwode Qrwherrn Xvhu*v

Jxlgh�1
^PdwkZrunv<;f` Wkh PdwkZrunv/ Lqf +4<<;,/ �Dssolfdwlrq Surjudp Lqwhu0

idfh Jxlgh�1
^PdwkZrunv<<d` Wkh PdwkZrunv/ Lqf +4<<<,/ �Uhohdvh 44 0 qhz ihdwxuhv�1
^PdwkZrunv<<e` Wkh PdwkZrunv/ Lqf +4<<<,/ �Rswlpl}dwlrq Wrroer{ 0

xvhu*v jxlgh�1
^PhuhglwkPdqwho<8` Phuhglwk/ M1U1 dqg Pdqwho/ V1M1 +4<<8,/ �Surmhfw Pdqdjh0

phqw= d pdqdjhuldo dssurdfk�/ 6ug hg1/ Zloh|/ Fklfkhvwhu1
^PfNqhzhw1do<4` PfNqhz/ P1D1> Vd|gdp/ F1> Frohpdq/ E1M1 +4<<4,/ �Dq

H!flhqw ]hur0Rqh Irupxodwlrq ri wkhPxowl0Ohyho Orwvl}lqj
Sureohp�/ Ghflvlrq Vflhqfhv 55/ 5;305<81

^Plfkdohzlf}<7` Plfkdohzlf}/ ]1 +4<<7,/ �Jhqhwlf Dojrulwkpv.Gdwd Vwuxf0
wxuhv @ Hyroxwlrq Surjudpv�/ 5qg Hg1/ Vsulqjhu/ Ehuolq1



ELEOLRJUDILD 4:6
^Plqjr}}lhw1do<;` Plqjr}}l/ D1> Pdqlh}}r/ Y1> Ulffldughool/ V1>Eldqfr/ O1

+4<<;,/ �Dq H{dfw Dojrulwk iru wkh Uhvrxufh0Frqvwudlqhg
Surmhfw Vfkhgxolqj Sureohp Edvhg rq d Qhz Pdwkhpdwlfdo
Irupxodwlrq�/ Pdqdjhphqw Vflhqfh 77/ :480:5<1

^Prghuhw1do;6` Prghu/ M1M1> Skloolsv/ F1U1> Gdylv/ H1Z1 +4<;6,/ �Surmhfw
Pdqdjhphqw zlwk FSP/ SHUW/ dqg Suhfhghqfh Gldjudp0
plqj�/ 6g hg1/ Ydq Qrvwudqg/ Qhz \run1

^QhxpdqqPruorfn<6` Qhxpdqq/ N1 dqg Pruorfn/ P1 +4<<6,/ �Rshudwlrqv Uhvh0
dufk�/ Fduo Kdqvhu/ Pÿqfkhq1

^Qhxpdqq]lpphupdqq<:` Qhxpdqq/ N1 dqg ]lpphupdqq/ M1 +4<<:,/ �Uhvrxufh
Ohyhoolqj iru Surmhfwv zlwk Vfkhgxoh0Ghshqghqw Wlph Zlq0
grzv�/ Whfkqlfdo Uhsruw ZLRU 83;/ Xqlyhuvlw| ri Nduov0
uxkh1

^Qhxpdqq]lpphupdqq<;` Qhxpdqq/ N1 dqg ]lpphupdqq/ M1 +4<<;,/ �H{dfw
dqg Khxulvwlf Surfhgxuhv iru Qhw Suhvhqw Ydoxh dqg Uh0
vrxufh Ohyhoolqj lq Surmhfw Vfkhgxolqj�/ Whfkqlfdo Uhsruw
ZLRU 86;/ Xqlyhuvlw| ri Nduovuxkh1

^Qhxpdqq]lpphupdqq<<` Qhxpdqq/ N1 dqg ]lpphupdqq/ M1 +4<<<,/ �Phwkr0
grv iru Uhvrxufh0Frqvwudlqhg Surmhfw Vfkhgxolqj zlwk Uh0
jxodu dqg Qrq0Uhjxodu Remhfwlyh Ixqfwlrqv dqg Vfkhgxoh0
Ghshqghqw Wlph Zlqgrzv�/ lq Zhjodu}/ M1 +Hg1,/ �Kdqg0
errn rq Uhfhqw Dgydqfhv lq Surmhfw Vfkhgxolqj�/ Noxzhu/
Gruguhfkw/ 59505;;1

^Sdwwhuvrqhw1do;<` Sdwwhuvrq/ M1K1> Vorzlqvnl/ I1E1> Wdoerw/ I1E1> Zhjodu}/ M1
+4<;<,/ �Dq Dojrulwkp iru d Jhqhudo Fodvv ri Suhfhghqfh
dqg Uhvrxufh Frqvwudlqhg Surmhfw Vfkhgxolqj Sureohpv� lq



4:7 ELEOLRJUDILD
Vorzlqvnl/ U1 dqg Zhjodu}/ M1 +Hgv,/ �Dgydqfhv lq Surmhfw
Vfkhgxolqj�/ Hovhylhu/ Dpvwhugdp/ 605<1

^Shvfk<<` Shvfk/ H1 +4<<<,/ �Orzhu Erxqgv lq Gl�huhqw Sureohp
Fodvvhv ri Surmhfw Vfkhgxohv zlwk Uhvrxufh Frqvwudlqwv�
lq Zhjodu}/ M1 +Hg1,/ �Kdqgerrn rq Uhfhqw Dgydqfhv lq
Surmhfw Vfkhgxolqj�/ Noxzhu/ Gruguhfkw/ 860:81

^SPL33` SPL +5333,1 �D jxlgh wr wkh Surmhfw Pdqdjhphqw Erg|
ri Nqrzohgjh�/ Surmhfw Pdqdjhphqw Lqvwlwxwh Sxeolvklqj
Glylvlrq/ Qruwk Fdurolqd0XVD1

^SulwvnhuKdss99` Sulwvnhu/ D1D1E dqg KdssZ1Z +4<99,/ �JHUW= Judsklfdo
Hydoxdwlrq dqg Uhylhz Whfkqltxh 0 Sduw L= ixqgdphqwdov�/
Mrxuqdo ri Lqgxvwuldo Hqjlqhhulqj 4:/ 59:05:71

^SulwvnhuZklwhkruvh99` Sulwvnhu/ D1D1E dqg Zklwhkruvh J1H +4<99,/ �JHUW=
Judsklfdo Hydoxdwlrq dqg Uhylhz Whfkqltxh 0 Sduw LL= sur0
edelolvwlf dqg lqgxvwuldo hqjlqhhulqj dssolfdwlrqv�/ Mrxuqdo
ri Lqgxvwuldo Hqjlqhhulqj 4:/ 5<606341

^Sulwvnhuhw1do9<` Sulwvnhu/ D1D1E1> Zdwwhuv/ O1M1> Zroih/ Sk1P1 +4<9<,/
�Pxowlsurmhfw Vfkhgxolqj zlwk Olplwhg Uhvrxufhv= d }hur0
rqh surjudpplqj dssurdfk�/ Pdqdjhphqw Vflhqfh 49/ <60
43;1

^Udghupdfkhu;4` Udghupdfkhu/ I1M1 +4<;4,/ �Frvw0Ghshqghqw Hvvhqwldo V|v0
whpv ri HV Vwudwhjlhv iru Vwrfkdvwlf Vfkhgxolqj0Sureohpv�/
Phwkrgv ri Rshudwlrqv Uhvhdufk 75/ 4:0641

^Uhhyhv<:` Uhhyhv/ F1U1 +4<<:,/ �Jhqhwlf Dojrulwkpv iru wkh Rshudwl0
rqv Uhvhdufkhu�/ LQIRUPV Mrxuqdo ri Frpsxwlqj </ 5640
5831



ELEOLRJUDILD 4:8
^Ulqjhu9<` Ulqjhu/ O1M1 +4<9<,/ �Qxphulfdo Rshudwruv iru Vwdwlvwlfdo

SHUW Fulwlfdo Sdwk Dqdo|vlv�/ Pdqdjhphqw Vflhqfh 49/
46904761

^Ulqjhu:4` Ulqjhu/ O1M1 +4<:4,/ �D Vwdwlvwlfdo Wkhru| iru SHUW lq zkl0
fk Frpsohwlrq Wlphv ri Dfwlylwlhv duh Lqwhu0ghshqghqw�/
Pdqdjhphqw Vflhqfh 4:/ :4:0:561

^UreloodugWudkdq:9` Ureloodug/ S dqg Wudkdq/ P1 +4<:9,/ �H{shfwhg Frpsoh0
wlrq Wlph lq SHUW Qhwzrunv�/ Rshudwlrqv Uhvhdufk 57/
4::04;51

^Urxfdluro<9` Urxfdluro/ F1 +4<<9,/ �Sdudooho Surfhvvlqj iru Gl!fxow
Frpelqdwruldo Rswlpl}dwlrq Sureohpv�/ Hxurshdq Mrxuqdo
ri Rshudwlrqdo Uhvhdufk <5/ 8:608<31

^UxvnlqHvwhv<8` Uxvnlq/D1P1 dqg Hvwhv/ Z1H1 +4<<8,/ �Zkdw Hyhu| Hqjl0
qhhu Vkrxog Nqrz Derxw Surmhfw Pdqdjhphqw�/ Pdufho
Ghnnhu/ Lqf/ XVD1

^VdkqhuWulyhgl;:` Vdkqhu/ U1D1 dqg Wulyhgl/ N1V1 +4<;:,/ �Shuirupdqfh dqg
Uholdelolw| Dqdo|vlv Xvlqj Gluhfwhg Df|folf Judskv�/ LHHH
Wudqvdfwlrqv rq Vriwzduh Hqjhqhhulqj 46/ 4438044471

^Vfkroohw1do<:` Vfkroo/ D1> Nohlq/ U1> Mÿujhqv/ Fk1 +4<<:,/ �Elvrq= d idvw
k|eulg surfhgxuh iru vroylqj wkh rqh0glphqvlrqdo elq sdf0
nlqj sureohp�/ Frpsxwhuv ) Rshudwlrqv Uhvhdufk 57/ 95:0
9781

^Vfkroo<<` Vfkroo/ D1 +4<<<,/ �Edodqflqj dqg Vhtxhqflqj ri Dvvhpeo|
Olqhv�/ 5qg Hg1/ Sk|vlfd/ Khlghoehuj1

^Vfkudjh:3` Vfkudjh/ O1 +4<:3,/ �Vroylqj Uhvrxufh0Frqvwudlqhg
Qhwzrun Sureohpv e| Lpsolflw Hqxphudwlrq= qrq0



4:9 ELEOLRJUDILD
suhhpswlyh fdvh�/ Rshudwlrqv Uhvhdufk/ yro14;/ q � 5/
55805681

^Vfxool;6` Vfxool/ G1 +4<;6,/ �Wkh Frpsohwlrq Wlph ri SHUW
Qhwzrunv�/ Mrxuqdo ri wkh Rshudwlrqdo Uhvhdufk Vrflhw|
67/ 488048;1

^VhlehuwHydqv<4` Vhlehuw/ M1H1 dqg Hydqv/ J1Z1 +4<<4,/ �Wlph0Frqvwudlqhg
Uhvrxufh0Ohyholqj�/ Mrxuqdo ri Frqvwuxfwlrq Hqjlqhhulqj
44:/ 83608531

^Vkrjdq::` Vkrjdq/ D1Z1 +4<::,/ �Erxqglqj Glvwulexwlrqv iru Vwrfkdv0
wlf SHUW Qhwzrunv�/ Qhwzrunv :/ 68<06;41

^Vkwxehw1do<7` Vkwxe/ D1> Edug/ M1I1> Jorehuvrq/ V1 +4<<7,/ �Surmhfw Pd0
qdjhphqw= hqjlqhhulqj/ whfkqrorj|/ dqg lpsohphqwdwlrq�/
Suhqwlfh Kdoo/ Hqjohzrrg Fol�v1

^Vljdohw1do:<` Vljdo/ F1H1/ Sulwvnhu/ D1E1 dqg Vroehuj/ M1M1 +4<:<,/ �Wkh
Xvh ri Fxwvhwv lq Prqwh Fduor Dqdo|vlv ri Vwrfkdvwlf
Qhwzrunv�/ Pdwk1 Frpsxw1 Vlpxodwlrq 54/ 6:906;71

^Vshogh::` Vshogh/ K1J1 +4<::,/ �Erxqgv iru wkh Glvwulexwlrq Ixqfwl0
rq ri Qhwzrun Yduldeohv�/ Iluvw V|psrvlxp ri Rshudwlrqv
Uhvhdufk +Xqlyhuvlw| Khlghoehuj, 6/ 44504561

^Vshudq}dYhufhoolv<6` Vshudq}d/ J1P1 dqg Yhufhoolv/ F1 +4<<6,/ �Klhudufklfdo Pr0
ghov iru Pxowl0Surmhfw Sodqqlqj dqg Vfkhgxolqj�/ Hxurshdq
Mrxuqdo ri Rshudwlrqdo Uhvhdufk 97/ 64506581

^Vslqqhu<:` Vslqqhu/ P1S1 +4<<:,/ �Surmhfw Pdqdjhphqw= sulqflsohv
dqg sudfwlfhv�1 Suhqwlfh0Kdoo/ Hqjohzrrg Fol�v1



ELEOLRJUDILD 4::
^Vsuhfkhu<7` Vsuhfkhu/ D1 +4<<7,/ �Uhvrxufh0Frqvwudlqhg Surmhfw Vfkh0

gxolqj 0 H{dfw Phwkrgv iru wkh Pxowl0Prgh Fdvh�/ Vsulq0
jhu/ Ehuolq1

^Vsuhfkhuhw1do<:` Vsuhfkhu/ D1> Kduwpdqq/ V1> Guh{o/ D1 +4<<:,/ �Dq H{dfw
Dojrulwp iru Surmhfw Vfkhgxolqj zlwk Pxowlsoh Prghv�/ RU
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\elj+n,@^ `>

hqg

D147 pdvv1p
ixqfwlrq s@pdvv+S, ( wudqvirupv fxpxodwlyh suredelolw| lqwr

suredelolw| pdvv ixqfwlrq
v@vl}h+S/5,>
s+4,@S+4,>
iru l@5=v
s+l,@S+l,0S+l04,>
hqg
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Dsíqglfh E

Yhuvær 5

E14 gs1p
fohdu doo
ewlph @ forfn> ( wr phdvxuh wlph
joredo q fo W Z h{sZ S Qhw QO QOS DOS \ Wolp DI vf w4 sid
w4@3>
S@^3158 318 31:8 4`>
sid@6> ( q � ri srlqwv ri �{hg dfwlylwlhv +5@+31:8 4158, ru 6@+318 4 418,,
lqsxwQhwzrun>
ghflvlrqYduv>
jhqhudwhZv>
jhqhudwhH{sZv>
gxudwlrqv> ( \ +iru dq| dfwlylwlh/ plqlpdo dqg pd{lpdo gxudwlrq,
jhqhudwhWolplwv> ( Wolp +iru dq| qrgh/ plq1 dqg pd{1 uhdol}dwlrq wlphv,
jhqhudwhWydoxhv> ( Wydo +vwuxfwxuh zlwk wzr �hogv1 Wydo1vw +vwhs,

( Wydo1W +Olvw ri W ydoxhv iru wkh qrghv,
DI@dfwlylwlhvWrIl{+DOS,>
DI@{Il{hgDfwlylwlhv+DI,>

4<8
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jhqhudwhPdlqFrgh>
jhqhudwhGsv4Frgh>
iru l@5=vl}h+DOS/5, ( fdoo iru wkh vwdwhv ri wkh gs
vf@l> ( vwdwh frgh
jhqhudwhGsvQFrgh>

hqg
uhkdvk> ( wr ordg qhz �oh= pdlq1p lqwr phpru|
pdlq>
isulqwi+*qqqqHodsvhg wlph zdv (515i plqxwhvqq*/hwlph+forfn/ewlph,293,>
ehhs
fohdu V ewlph w4 l vf

E15 lqsxwQhwzrun1p
( joredo q fo W Qhw
Qhw@^ `>
of@lqsxw+*Gr |rx zdqw ^O`rdg dq h{lvwlqj qhwzrun ru

^F`uhdwh d qhz rqhB = */*v*,>
li of@@*o* mof@@*O*
v@lqsxw+*Zkdw lv wkh qdph ri wkh qhwzrun wr ordgB = */*v*,>
ordg+v,>

hovhli of@@*f* mof@@*F*
q@lqsxw+*Krz pdq| dfwlylwlhv= *,>
iru l@4=q
isulqwi+*qqqqDfwlylwlh (g*/l,>
Qhw+4/l,@lqsxw+*qqRuljlq qrgh q � = *,>
Qhw+5/l,@lqsxw+*Whuplqdo qrgh q � = *,>
Qhw+6/l,@lqsxw+*Odpegd= *,>
Qhw+7/l,@lqsxw+*Plqlpdo uhvrxufh ohyho= *,>



E161 GHFLVLRQYDUV1P 4<:
Qhw+8/l,@lqsxw+*Pd{lpdo uhvrxufh ohyho= *,>

hqg
fo@lqsxw+*qqGhod| frvw shu xqlw ri wlph= *,>
W@lqsxw+*qqGxh gdwh ri surmhfw= *,>
v@lqsxw+*qqVdyh Qhwzrun DvB = */*v*,>
vdyh+v/*Qhw*/*q*/*fo*/*W*,>

hqg
fohdu of v l

E16 ghflvlrqYduv1p
QO@vxpQrghvOhq>
QOS@qrghvOS+QO,>
DOS@dfwlylwlhvOS+QOS,>

E17 vxpQrghvOhq1p
ixqfwlrq QO@vxpQrghvOhq>
( QO 0 Qrghv Ohqjwk
joredo Qhw q
qq@Qhw+5/q,>
QO+4,@3> ( QO4@3
iru l@5=qq
^Rulj/`@ruljlqQrghv+l,>
QO+l,@pd{+QO+Rulj,.4,> ( QOm@pd{~QOl.4�> m@5/6/111/q

hqg ( l0:m
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E18 ruljlqQrghv1p

ixqfwlrq ^R/D`@ruljlqQrghv+w,>
( w 0 wdujhw
( iru d wdujhw/ �qg doo ruljlqv
( D 0 dfwlylwlhv +ruljlq0wdujhw,
joredo Qhw
D@�qg+Qhw+5/=,@@w,>
R@Qhw+4/D,>

E19 qrghvOS1p
ixqfwlrq QOS@qrghvOS+QO,>
( QOS0Qrghv rq wkh Orqjhvw Sdwk> QO0Qrghv Ohqjwk
joredo Qhw q
l@Qhw+5/q,> ( Qrgh q 0 odvw qrgh
QOS@l> ( Odvw qrgh lv dozd|v rq wkh OS
zkloh l:4
^Rulj/`@RuljlqQrghv+l,> ( Li d qrgh dv rqo| rqh ruljlq/
li vl}h+Rulj/5,@@4 ( wkh ruljlq lv rq wkh OS
QOS@^Rulj/QOS`> ( Lqvhuw dw ehjlqqlqj ri QOS

hovh
n@�qg+QO@@+QO+l,04,,> ( Li d qrgh dv pruh wkdq rqh ruljlq/
li vl}h+n/5,@@4 ( �qg wkh rqh wkdw dv d qo@qo+qrgh,04
QOS@^n/QOS`>

hovh
QOS@^n+4,/QOS`> ( Li wkhuh lv pruh wkdq rqh ruljlq zlwk

hqg ( vdph qrgh ohqjkw fkrrvh rqh
hqg ( +iru h{dpsoh wkh 4vw rqh,
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l@QOS+4,>

hqg

E1: dfwlylwlhvOS1p
ixqfwlrq DOS@dfwlylwlhvOS+QOS,>
( DOS0Dfwlylwlhv rq wkh Orqjhvw Sdwk
( QOS0Qrghv rq wkh Orqjhvw Sdwk
joredo Qhw q
qos@vl}h+QOS/5,>
DOS@^ `> ( DOS duh wkh dfwlylwlhv wkdw frqqhfw wkh QOS
iru l@4=qos04
n@�qg+Qhw+4/=,@@QOS+l, ) Qhw+5/=,@@QOS+l.4,,>
DOS@^DOS/n`> ( Ilqg ruljlq QOS+l, dqg wdujhw QOS+l.4,
hqg ( lq Qhw1 N lv wkh dfwlylw| q �

E1; jhqhudwhZv1p
iru l@4=q ( Iru doo wkh dfwlylwlhv jhqhudwh Z
Z+l/=,@jhqhudwhZ+Qhw+6/l,,> ( Qhw+6/l, frqwdlqv wkh sdudphwhu

hqg ( odpegd ri wkh h{srqhqwldo
( glvwulexwlrq

E1< jhqhudwhZ1p
ixqfwlrq z@jhqhudwhZ+odpegd,>
( Iru d jlyhq odpegd +h{srqhqwldo glvwulexwlrq,/
( lw jhqhudwhv 7 ydoxhv ri Z/ hdfk zlwk s@31581
w+4,@3>



533 DSÍQGLFH E1 YHUVÆR 5
h+4,@4>
iru l@4=6
w+l.4,@orj+h+l,03158,2+0odpegd,>
h+l.4,@h{s+0odpegd-w+l.4,,>
z+l,@++w+l,.42odpegd,-h+l,0+w+l.4,.42odpegd,-h+l.4,,23158>

hqg
z+7,@+w+7,.42odpegd,-h+7,23158>

E143 jhqhudwhH{sZv1p
iru l@4=q ( Iru doo wkh dfwlylwlhv jhqhudwh h{sZ @ 42odpegd
h{sZ+l,@42Qhw+6/l,> ( Qhw+6/l, frqwdlqv wkh sdudphwhu
hqg ( odpegd ri wkh h{srqhqwldo

( glvwulexwlrq

E144 gxudwlrqv1p
iru l@4=q
\+4/l,@Z+l/4,2Qhw+8/l,> ( \plq@Zplq2[pd{
\+5/l,@Z+l/7,2Qhw+7/l,> ( \pd{@Zpd{2[plq

hqg
fohdu l

E145 jhqhudwhWolplwv1p
( Wolp 0 Wlph lqwhuydo +plq/pd{, iru wkh vwdwh
Wolp@^ `> ( Wolp vwruhv wkh plqlpdo dqg pd{lpdo

( wlph ri uhdol}dwlrq ri hdfk qrgh1
Wolp+4/4,@3> ( Wolp+4,@3
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Wolp+5/4,@3>
iru l@5=Qhw+5/q,
^Rulj/Dfw`@ruljlqQrghv+l,> ( \@Z2{ +{@4, 0 gxudwlrq
Wolp+4/l,@pd{+Wolp+4/Rulj,.\+4/Dfw,,> (Wolpm@pd{~Wolpl.\�> m@5/11/p
Wolp+5/l,@pd{+Wolp+5/Rulj,.\+5/Dfw,,> ( l0:m

hqg
fohdu l Rulj Dfw

E146 jhqhudwhWydoxhv1p
( Frqvwuxfwv wkh Wydo vwuxfwxuh
( Wydo1vw = lqwhjhu +vwhs wr mxps ehwzhhq wlph ydoxhv,
( Wydo1W = duud| +doo wkh wlph ydoxhv wkh qrghv duh jrlqj wr wdnh,
Wydo1vw@3>
Wydo1W@^ `>
iru l@5=Qhw+5/q,04
^Wydo+l,1vw/Wydo+l,1W`@fdofxodwhWydoxhv+Wolp+=/l,,>

hqg

E147 fdofxodwhWydoxhv1p
ixqfwlrq ^vwhs/w`@fdofxodwhWydoxhv+lw,>
( Fdofxodwhv Wlph Ydoxhv zlwklq d jlyhq lqwhuydo +lw,/ dqg
( uhwxuqv wkh wlph ydoxhv +w, dqg wkh vwhs xvhg +vwhs,1
( Wkh lqwhuydo ri ydoxhv lv glylghg e| 73/ rwkhuzlvh wrr pdq| srlqwv
q@urxqg++lw+5,0lw+4,,273,> ( q0qxpehu ri ydoxhv frqvlghuhg1

( Wkh juhdwhu wkh lqwhuydo/ wkh juhdwhu q
li q	7 ( +hdfk 73 ydoxhv 0 4 lqwhuydo,
q@7> ( Li wkh lqwhuydo lv vpdoo/ xvh 7 srlqwv +plqlpdo,
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hovhli q:45 ( Li lw lv odujh/ xvh 45 srlqwv +pd{lpdo,
q@45>
hqg
vwhs@+lw+5,0lw+4,,2+q04,>
iru l@4=q
w+l,@lw+4,.+l04,-vwhs>

hqg

E148 dfwlylwlhvWrIl{1p
ixqfwlrq DI@dfwlylwlhvWrIl{+DOS,
( DI 0 Dfwlylwlhv wr eh �{hg duh wkh
( dfwlylwlhv wkdw grq*w ehorqj wr wkh OS
joredo q
DI@4=q> ( Lqlwldol}h DI zlwk doo dfwlylwlhv lq wkh Qhwzrun
DI+DOS,@^ `> ( Uhpryh iurp DI wkh dfwlylwlhv lq DOS

E149 {Il{hgDfwlylwlhv1p
ixqfwlrq DI@{Il{hgDfwlylwlhv+DI,
joredo sid>
m@4> ( sid 0 q � ri srlqwv +5 ru 6,
iru l@DI+4/=, ( Iru doo wkh �{hg dfwlylwlhv
^{4/{5/{6`@fdofxodwh[v+l,> ( fdofxodwh wkh +526, ydoxhv dw zklfk
DI+5/m,@{4> ( wkh uhvrxufh vkrxog eh �{hg
DI+6/m,@{5> ( dqg vwruh wklv ydoxhv lq olqh 5/ 6 dqg 7
li sid@@6
DI+7/m,@{6>

hqg
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m@m.4>

hqg

E14: fdofxodwh[v1p
ixqfwlrq ^{4/{5/{6`@fdofxodwh[v+l,
( sid 0 q � ri srlqwv ri �{hg dfwlylwlhv
( Iru wkh dfwlylw| l/ fdofxodwhv sgd �{hg
( ydoxhv wr jlyh wkh uhvrxufhv {l4 dqg {l5 111/
( h1j1 li {l@^318111418`/ dqg sgd@5/ {l4@31:8 {l5@41581
( Li sgd@6 {l4@318/ {l5@4/ {l6@418
joredo Qhw sid
{plq@Qhw+7/l,>
{pd{@Qhw+8/l,>
li sid@@5
y@+{pd{0{plq,27> ( lq h1j1 y@3158
{4@{plq.y>
{5@{pd{0y>
{6@3>

hovhli sid@@6
{4@{plq>
{5@+{plq.{pd{,25>
{6@{pd{>

hqg

E14; jhqhudwhPdlqFrgh1p
( Zulwhv wr wkh �oh pdlq1p wkh lqvwuxfwlrq wkdw zloo
( diwhu eh fdoohg wr rswlpl}h dq| qhwzrun +yld GS,
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ip@irshq+*pdlq1p*/*z*,>
m@4>
isulqwi+ip/*Uhv@^ `>qq*,>
[@*[@^*>
iru l@DI+4/=,
( Iru hyhu| �{hg dfwlylwlhv/ d iru flfoh lv lqlwldwhg1
( Wklv zloo doorz wr hydoxdwh wkh hvshfwhg frvw iru
( hyhu| frpelqdwlrq ri wkh �{hg yduldeohv
( s1h1 iru {4@^31:8/4158` 111 iru {5@^31:8/4158` 111
li sid@@5
V@vwufdw+*iru {*/lqw5vwu+l,/*@^*/qxp5vwu+DI+5/m,,/*/*/111
qxp5vwu+DI+6/m,,/*`qq*,>

hovhli sid@@6
V@vwufdw+*iru {*/lqw5vwu+l,/*@^*/qxp5vwu+DI+5/m,,/*/*/111
qxp5vwu+DI+6/m,,/*/*/qxp5vwu+DI+7/m,,/*`qq*,>

hqg
isulqwi+ip/V,>
m@m.4>
[@vwufdw+[/*{*/lqw5vwu+l,/*/*,>

hqg
[+vl}h+[/5,,@*`*>
[@^[/*>qq*`>
( s1h1 [@^31:8/31:8/4158/4158/4158/4158/4158`
( lv d yhfwru zlwk wkh �{hg ydoxhv ri wkh dfwlylwlhv
isulqwi+ip/[,>
( fdofxodwlqj wkh uhvrxufh frvw iru wkh �{hg dfwlylwlhv
V@vwufdw+*uf@fdofxodwhUhvrxufhFrvw+DI+4/=,/[,>qq*,>
isulqwi+ip/V,>
iru l@4=vl}h+DOS/5, ( fdoo iru wkh vwdwhv ri wkh gs
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V@vwufdw+*gsv*/lqw5vwu+l,/*>qq*,>
isulqwi+ip/V,>

hqg
V@^*Uhv@^Uhv>[/Ehvw*/lqw5vwu+vf,/*`>qq*`>
isulqwi+ip/V,>
iru l@DI+4/=,
isulqwi+ip/*hqgqq*,>

hqg
( Ilqgv wkh plqlpxp h{shfwhg ydoxh
V@*v@vl}h+Uhv/5,>qq*>
V@^V/*p@plq+Uhv+=/v,,>qq*`>
V@^V/*n@pd{+�qg+Uhv+=/v,	@p,,>qq*`>
( Sulqwv uhvxow lq wkh vfuhhq
V@^V/*isulqwi+�qqqFxuuhqw sdudphwhuv�,>qq*`>
V@^V/*isulqwi+�qqqGxh gdwh +W, @ ((6g�/W,>qq*`>
V@^V/*isulqwi+�qqqFrvw ri odwhqhvv +fo, @ ((5gqqqqqq�/fo,>qq*`>
V@^V/*glvs+� *`>
iru l@DI+4/=,
V@^V/*{*/lqw5vwu+l,/* *`>

hqg
V@vwufdw+V/* {*/lqw5vwu+DOS+4/4,,/*vwdu hy*/lqw5vwu+vf,/�*,>qq*,>
V@^V/*iru l@4=vl}h+Uhv/4,qq*`>
V@^V/*isulqwi+�*`>
iru l@DI+4/=,
V@^V/*((915i *`>

hqg
V@^V/*((915i ((;15iqqq�/Uhv+l/=,,>qq*`>
V@^V/*hqgqq*`>
V@^V/*isulqwi+�qqqEhvw ydoxh zdv=qqq�,>qq*`>
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V@^V/*glvs+� *`>
iru l@DI+4/=,
V@^V/*{*/lqw5vwu+l,/* *`>

hqg
V@vwufdw+V/* {*/lqw5vwu+DOS+4/4,,/*vwdu hy*/lqw5vwu+vf,/�*,>qq*,>
V@^V/*isulqwi+�*`>
iru l@DI+4/=,
V@^V/*((915i *`>

hqg
V@^V/*((915i ((;15iqqq�/Uhv+n/=,,>qq*`>
( ��������������
( Zulwh uhvxow wr d �oh +wr h{sruw wr h{fho,
V@^V/*�g @ irshq+�uhv1w{w�/�z�,>qq*`>
V@^V/*isulqwi+�g/�qqqFxuuhqw sdudphwhuv�,>qq*`>
V@^V/*isulqwi+�g/�qqqGxh gdwh +W, @ ((6g�/W,>qq*`>
V@^V/*isulqwi+�g/�qqqFrvw ri odwhqhvv +fo, @ ((5gqqqqqq�/fo,>qq*`>
V@^V/*isulqwi+�g/�*`>
iru l@DI+4/=,
V@^V/*{*/lqw5vwu+l,/*/*`>

hqg
V@^V/*{*/lqw5vwu+DOS+4/4,,/*vwdu/hy*/lqw5vwu+vf,/*qqq�,>qq*`>
V@^V/*iru l@4=vl}h+Uhv/4,qq*`>
V@^V/*isulqwi+�g/�*`>
iru l@DI+4/=,
V@^V/*((915i/*`>

hqg
V@^V/*((915i/((;15iqqq�/Uhv+l/=,,>qq*`>
V@^V/*hqgqq*`>
V@^V/*isulqwi+�g/�qqqEhvw ydoxh zdv=qqq�,>qq*`>
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V@^V/*isulqwi+�g/�*`>
iru l@DI+4/=,
V@^V/*{*/lqw5vwu+l,/*/*`>

hqg
V@^V/*{*/lqw5vwu+DOS+4/4,,/*vwdu/hy*/lqw5vwu+vf,/*qqq�,>qq*`>
V@^V/*isulqwi+�g/�*`>
iru l@DI+4/=,
V@^V/*((915i/*`>

hqg
V@^V/*((915i/((;15iqqq�/Uhv+n/=,,>qq*`>
V@^V/*iforvh+�g,>qq*`>
( ��������������
( Zulwh uhvxow wr d �oh +wr uhdg odwhu lqwr Pdwode Zrunvsdfh,
V@^V/*vdyh zrunvsdfhqq*`>
isulqwi+ip/V,>
isulqwi+ip/*fohdu {-*,>
iforvh+ip,>
fohdu ip l m V [

E14< jhqhudwhGsv4Frgh1p
( Zulwhv wr wkh �oh gsv41p wkh lqvwuxfwlrq wkdw zloo
( diwhu eh fdoohg wr rswlpl}h vwdwh 4 ri dq| qhwzrun +yld GS,
( Ilqg vwdwh wlphv gh�qlwlrq
( Vwdwh 4 lv gh�qhg e| doo qrgh wlphv wkdw duh ruljlq ri wkh odvw qrgh
^ROQ/D`@ruljlqQrghv+Qhw+5/q,,> ( ROQ 0 Ruljlqv ri Odvw Qrgh
d@DOS+vl}h+DOS/5,,> ( Dfwlylw| wr rswlpl}h 0 odvw dfwlylw|
r@Qhw+4/d,> ( ri wkh orqjhvw sdwk
n@�qg+ROQ+=,@@r,> ( Holplqdwh iurp ROQ ruljlq ri ghflvlrq yduldeoh
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ROQ+n,@^ `>
D+n,@^ `>
V@*Ehvw4@^ `>qq*>
iru l@ROQ
li l�@4

V@^V/*iru w*/lqw5vwu+l,/*@Wydo+*/lqw5vwu+l,/*,1Wqq*`>
hqg

hqg
V@^V/*^Wq/SWq`@fdofxodwhPd{Q+*`>
n@4>
iru l@ROQ
m@D+n,>
V@^V/*w*/lqw5vwu+l,/*.Z+*/lqw5vwu+m,/*/=,2{*/lqw5vwu+m,/*/*`>
n@n.4>

hqg
V+vl}h+V/5,,@*,*>
V@^V/*>qq*`>
V@^V/*iru w*/lqw5vwu+r,/*@Wydo+*/lqw5vwu+r,/*,1Wqq*`>
V@^V/*HY@^ `>qq*`>
vw@+Qhw+8/d,0Qhw+7/d,,27>
V@^V/*iru {*/lqw5vwu+d,/*@*/qxp5vwu+Qhw+7/d,,/*=*/qxp5vwu+vw,/*=*/qxp5vwu+Qhw+8/d,,/*qq*`>
V@^V/*hy@3>qq*`>
V@^V/*iru l@4=7qq*`>
V@^V/*z@Z+*/lqw5vwu+d,/*/l,>qq*`>
V@^V/*WQ@pd{+Wq/w*/lqw5vwu+r,/*.z2{*/lqw5vwu+d,/*,>qq*`> ( S@S\:
V@^V/*X@pd{+3/WQ0W,>qq*`> ( S@S\:
V@^V/*hyX@h{shfwhgYdoxh+X/SWq,>qq*`>
V@^V/*LF+l,@{*/lqw5vwu+d,/*-z.fo-hyX>qq*`>
( Lqwhuplgldwh frvw @ Ghod| frvw . uhvrxufh frvw ri odvw dfw1
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( 7 ydoxhv 0 Suredelolw|@S
V@^V/*hqgqq*`>
V@^V/*I4@LF.uf>qq*`> ( wrwdo frvw
V@^V/*hy@h{shfwhgYdoxh+I4/S,>qq*`>
V@^V/*HY@^HY>{*/lqw5vwu+d,/*/hy`>qq*`>
V@^V/*hqgqq*`>
V@^V/*p@plq+HY+=/5,,>qq*`>
V@^V/*n@pd{+�qg+HY+=/5,	@p,,>qq*`>
V@^V/*{*/lqw5vwu+d,/*vwdu@HY+n/4,>qq*`>
V@^V/*y4vwdu@HY+n/5,>qq*`>
V@^V/*Ehvw4@^Ehvw4>*`>
iru l@ROQ
li l�@4
V@^V/*w*/lqw5vwu+l,/*/*`>
hqg

hqg
V@^V/*w*/lqw5vwu+r,/*/{*/lqw5vwu+d,/*vwdu/y4vwdu`>qq*`>
iru l@ROQ
li l�@4
V@^V/*hqgqq*`>

hqg
hqg
V@^V/*hqgqq*`>
iv4@irshq+*gsv41p*/*z*,>
isulqwi+iv4/V,>
iforvh+iv4,>
ROV@^ROQ/r`> ( Ruljlqv ri Odvw Vwdwh
n@�qg+ROV+=,@@4,> ( Holplqdwh iurp ROV qrgh 4
ROV+n,@^ `> ( +w4@3 0 qr qhhg wr lqfoxgh,
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fohdu ROQ D iv4 d l m r n v vw

E153 jhqhudwhGsvQFrgh1p
( Zulwhv wr wkh �oh gsvq1p wkh lqvwuxfwlrq wkdw zloo
( diwhu eh fdoohg wr rswlpl}h vwdwh q +:4, ri dq| qhwzrun +yld GS,
( Ilqg vwdwh wlphv gh�qlwlrq
( Vwdwh q lv gh�qhg e| doo qrgh wlphv wkdw duh ruljlq ri wkh odvw vwdwh
RV@^ `> ( Ruljlqv ri wklv Vwdwh
iru l@ROV ( Ruljlqv ri Odvw Vwdwh
^R/D`@ruljlqQrghv+l,>
RV@^RV/R`>

hqg
RV@uhgxfh+RV,>
n@�qg+RV+=,@@4,> ( Holplqdwh iurp RV qrgh 4 +w4@30qr qhhg wr lqfoxgh,
RV+n,@^ `>
d@DOS+vl}h+DOS/5,0vf.4,> ( Dfwlylw| wr rswlpl}h
r@Qhw+4/d,>
V@^*Ehvw*/lqw5vwu+vf,/*@^ `>qq*`>
iru l@RV
V@^V/*iru w*/lqw5vwu+l,/*@Wydo+*/lqw5vwu+l,/*,1Wqq*`>
hqg
V@^V/*HY@^ `>qq*`>
vw@+Qhw+8/d,0Qhw+7/d,,27>
V@^V/*iru {*/lqw5vwu+d,/*@*/qxp5vwu+Qhw+7/d,,/*=*/qxp5vwu+vw,/*=*/qxp5vwu+Qhw+8/d,,/*qq*`>
Wdx@^ `> ( Ydoxhv wr lqsxw wr wkh suhylrxv vwdwh
iru l@ROV
m@�qg+RV+=,@@l,>
li lvhpsw|+m, ( iru wkh qrghv rq wklv vwdwh qrw lq wkh odvw vwdwh
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Wdx@^Wdx/l`>
V@^V/*^W*/lqw5vwu+l,/*/SW*/lqw5vwu+l,/*`@fdofxodwhPd{Q+*`>
n@4>
^R/D`@ruljlqQrghv+l,>
iru o@R ( o 0 qrgh
p@D+n,> ( p 0 dfwlylw|
V@^V/*w*/lqw5vwu+o,/*.Z+*/lqw5vwu+p,/*/=,2{*/lqw5vwu+p,/*/*`>
n@n.4>

hqg
V+vl}h+V/5,,@*,*>
V@^V/*>qq*`>
V@^V/*sW*/lqw5vwu+l,/*@pdvv+SW*/lqw5vwu+l,/*,>qq*`>

hqg
hqg
V@^V/*Id@^ `>qq*`>
V@^V/*sId@^ `>qq*`>
V@^V/*SId@^ `>qq*`>
V@^V/*p@4>qq*`>
iru l@Wdx ( Ghwhuplqdwlrq ri wkh q � ri hohphqwv ri Wl
V@^V/*vW*/lqw5vwu+l,/*@vl}h+W*/lqw5vwu+l,/*/5,>qq*`>
hqg
iru l@Wdx
V@^V/*iru l*/lqw5vwu+l,/*@4=vW*/lqw5vwu+l,/*qq*`>

hqg
m@4>
V@^V/*n@plq+�qg+*`>
iru l@ROV
n@�qg+Wdx+=,@@l,>
li lvhpsw|+n,
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V@^V/*Ehvw*/lqw5vwu+vf04,/*+=/*/lqw5vwu+m,/*,@@w*/lqw5vwu+l,/* ) *`>

hovh
V@^V/*dev+Ehvw*/lqw5vwu+vf04,/*+=/*/lqw5vwu+m,/*,0W*/lqw5vwu+l,/*+l*/lqw5vwu+l,/*,,/

	@Wydo+*lqw5vwu+l,/*,1vw25*/* ) *`>
hqg
m@m.4>

hqg
V+vl}h+V/5,04,@*,*>
V@^V/*,>qq*`>
V@^V/*Id+p,@Ehvw*/lqw5vwu+vf04,/*+n/*/lqw5vwu+m.4,/*,>qq*`>
V@^V/*sId+p,@*`>
iru l@Wdx
V@^V/*sW*/lqw5vwu+l,/*+l*/lqw5vwu+l,/*,-*`>
hqg
V+vl}h+V/5,,@*>*>
V@^V/*qq*`>
V@^V/*p@p.4>qq*`>
iru l@Wdx
V@^V/*hqgqq*`>
hqg
V@^V/*SId@fxp+sId,>qq*`>
V@^V/*hyId@h{shfwhgYdoxh+Id/SId,>qq*`>
V@^V/*Ie@{*/lqw5vwu+d,/*-Z+*/lqw5vwu+d,/*/=,.hyId>qq*`>
V@^V/*hy@h{shfwhgYdoxh+Ie/S,>qq*`>
V@^V/*HY@^HY>{*/lqw5vwu+d,/*/hy`>qq*`>
V@^V/*hqgqq*`>
V@^V/*p@plq+HY+=/5,,>qq*`>
V@^V/*n@pd{+�qg+HY+=/5,	@p,,>qq*`>
V@^V/*{*/lqw5vwu+d,/*vwdu@HY+n/4,>qq*`>
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V@^V/*yevwdu@HY+n/5,>qq*`>
V@^V/*Ehvw*/lqw5vwu+vf,/*@^Ehvw*/lqw5vwu+vf,/*>*`>
iru l@RV
V@^V/*w*/lqw5vwu+l,/*/*`>

hqg
V@^V/*{*/lqw5vwu+d,/*vwdu/yevwdu`>qq*`>
iru l@RV
V@^V/*hqgqq*`>

hqg
ivq@irshq+^*gsv*/lqw5vwu+vf,/*1p*`/*z*,>
isulqwi+ivq/V,>
iforvh+ivq,>
ROV@RV> ( Ruljlqv ri Odvw Vwdwh
n@�qg+ROV+=,@@4,> ( Holplqdwh iurp ROV qrgh 4
ROV+n,@^ `> ( +w4@3 0 qr qhhg wr lqfoxgh,
fohdu RV R D V Wdx ivq d l m n o p r

E154 uhgxfh1p
ixqfwlrq \@uhgxfh+\elj,> (wdnhv r� doo uhshdwhg hohphqwv
\@^ `>
zkloh �lvhpsw|+\elj,
|@plq+\elj,>
\@^\/|`>
n@�qg+\elj+=,@@|,> ( doo lqgh{hv
\elj+n,@^ `>

hqg
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E155 fdofxodwhUhvrxufhFrvw1p
ixqfwlrq uf@fdofxodwhUhvrxufhFrvw+Di/[,
( uf0uhvrxufh frvw iru wkh �{hg dfwlylwlhv
joredo h{sZ
uf@3>
m@4>
iru l@Di
uf@uf.[+m,-h{sZ+l,>
m@m.4>
hqg

E156 fxp1p
ixqfwlrq S@fxp+s, ( wudqvirupv suredelolw| pdvv ixqfwlrq
v@vl}h+s/5,> ( lqwr fxpxodwlyh suredelolw|
S+4,@s+4,>
iru l@5=v
S+l,@S+l04,.s+l,>
hqg

E157 fdofxodwhPd{Q1p
ixqfwlrq ^\w/S\w`@fdofxodwhPd{Q+ydudujlq,
( Fdofxodwhv wkh pd{ ri d yduldeoh qxpehu ri dujxphqwv
joredo S
q@qdujlq>
li q@@4
\w@ydudujlq~4�>
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S\w@S>
uhwxuq

hqg
\w@fdofxodwhPd{+ydudujlq~4�/ydudujlq~5�,>
S\w@fdofxodwhSpd{+\w/ydudujlq~4�/S/ydudujlq~5�/S,>
l@6>
zkloh l	@q
\w4@\w>
S\w4@S\w>
\w@fdofxodwhPd{+\w4/ydudujlq~l�,>
S\w@fdofxodwhSpd{+\w/\w4/S\w4/ydudujlq~l�/S,>
l@l.4>

hqg

E158 fdofxodwhPd{1p
ixqfwlrq \@fdofxodwhPd{+[4/[5,>
n@4>
v4@vl}h+[4/5,>
v5@vl}h+[5/5,>
iru l@4=v4
iru m@4=v5

\elj+n,@pd{+[4+l,/[5+m,,> ( wkh PD[ fdq kdyh uhshdwhg ydoxhv
n@n.4>

hqg
hqg
\@uhgxfh+\elj,> ( wdnhv r� wkh uhshdwhg ydoxhv
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E159 fdofxodwhSpd{1p

ixqfwlrq S@fdofxodwhSpd{+\/[4/S4/[5/S5,>
( S+\	@|,@S+[4	@|,1S+[5	@|,
l@4>
glp@vl}h+\/5,>
zkloh l	@glp
|@\+l,>
f@fxpSure+[4/S4/|,-fxpSure+[5/S5/|,>
S+l,@f>
l@l.4>

hqg

E15: fxpSure1p
ixqfwlrq fS@fxpSure+Z/S/q, ( S+Z	@q,
n@pd{+�qg+Z+=,	@+q.31333333334,,,>
fS@S+n,>

E15; pdvv1p
ixqfwlrq s@pdvv+S, ( wudqvirupv fxpxodwlyh suredelolw| lqwr

( suredelolw| pdvv ixqfwlrq
v@vl}h+S/5,>
s+4,@S+4,>
iru l@5=v
s+l,@S+l,0S+l04,>

hqg
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E15< h{shfwhgYdoxh1p
ixqfwlrq hy@h{shfwhgYdoxh+[/S,
s@pdvv+S,>
hy@vxp+s1-[,> ( hy@s41[4 . s51[5 . 111
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Dsíqglfh F

Fögljr jhudgr shod yhuvær 5

F14 pdlq1p
Uhv@^ `>
iru {5@^318/4/418`
iru {6@^318/4/418`
iru {8@^318/4/418`
iru {9@^318/4/418`
iru {;@^318/4/418`
iru {<@^318/4/418`
iru {43@^318/4/418`
[@^{5/{6/{8/{9/{;/{</{43`>
uf@fdofxodwhUhvrxufhFrvw+DI+4/=,/[,>
gsv4>
gsv5>
gsv6>
gsv7>
Uhv@^Uhv>[/Ehvw7`>

hqg
54<
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hqg

hqg
hqg

hqg
hqg

hqg
v@vl}h+Uhv/5,>
p@plq+Uhv+=/v,,>
n@pd{+�qg+Uhv+=/v,	@p,,>
isulqwi+*qqFxuuhqw sdudphwhuv*,>
isulqwi+*qqGxh gdwh +W, @ (6g*/W,>
isulqwi+*qqFrvw ri odwhqhvv +fo, @ (5gqqqq*/fo,>
glvs+* {5 {6 {8 {9 {; {< {43 {4vwdu hy7*,>
iru l@4=vl}h+Uhv/4,
isulqwi+*(915i (915i (915i (915i (915i (915i (915i (915i (;15iqq*/Uhv+l/=,,>

hqg
isulqwi+*qqEhvw ydoxh zdv=qq*,>
glvs+* {5 {6 {8 {9 {; {< {43 {4vwdu hy7*,>
isulqwi+*(915i (915i (915i (915i (915i (915i (915i (915i (;15iqq*/Uhv+n/=,,>
�g @ irshq+*uhv1w{w*/*z*,>
isulqwi+�g/*qqFxuuhqw sdudphwhuv*,>
isulqwi+�g/*qqGxh gdwh +W, @ (6g*/W,>
isulqwi+�g/*qqFrvw ri odwhqhvv +fo, @ (5gqqqq*/fo,>
isulqwi+�g/*{5/{6/{8/{9/{;/{</{43/{4vwdu/hy7qq*,>
iru l@4=vl}h+Uhv/4,
isulqwi+�g/*(915i/(915i/(915i/(915i/(915i/(915i/(915i/(915i/(;15iqq*/Uhv+l/=,,>
hqg
isulqwi+�g/*qqEhvw ydoxh zdv=qq*,>
isulqwi+�g/*{5/{6/{8/{9/{;/{</{43/{4vwdu/hy7qq*,>
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isulqwi+�g/*(915i/(915i/(915i/(915i/(915i/(915i/(915i/(915i/(;15iqq*/Uhv+n/=,,>
iforvh+�g,>
vdyh zrunvsdfh
fohdu {-

F15 gsv41p
Ehvw4@^ `>
iru w7@Wydo+7,1W
iru w8@Wydo+8,1W
^Wq/SWq`@fdofxodwhPd{Q+w7.Z+</=,2{</w8.Z+43/=,2{43,>
iru w9@Wydo+9,1W
HY@^ `>
iru {44@318=3158=418
hy@3>
iru l@4=7
z@Z+44/l,>
WQ@pd{+Wq/w9.z2{44,>
X@pd{+3/WQ0W,>
hyX@h{shfwhgYdoxh+X/SWq,>
LF+l,@{44-z.fo-hyX>

hqg
I4@LF.uf>
hy@h{shfwhgYdoxh+I4/S,>
HY@^HY>{44/hy`>

hqg
p@plq+HY+=/5,,>
n@pd{+�qg+HY+=/5,	@p,,>
{44vwdu@HY+n/4,>
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y4vwdu@HY+n/5,>
Ehvw4@^Ehvw4>w7/w8/w9/{44vwdu/y4vwdu`>

hqg
hqg

hqg

F16 gsv51p
Ehvw5@^ `>
iru w5@Wydo+5,1W
iru w6@Wydo+6,1W
iru w7@Wydo+7,1W
HY@^ `>
iru {:@318=3158=418
^W8/SW8`@fdofxodwhPd{Q+w5.Z+8/=,2{8/w7.Z+;/=,2{;,>
sW8@pdvv+SW8,>
^W9/SW9`@fdofxodwhPd{Q+w5.Z+9/=,2{9/w6.Z+:/=,2{:,>
sW9@pdvv+SW9,>
Id@^ `>
sId@^ `>
SId@^ `>
p@4>
vW8@vl}h+W8/5,>
vW9@vl}h+W9/5,>
iru l8@4=vW8
iru l9@4=vW9

n@plq+�qg+Ehvw4+=/4,@@w7 ) dev+Ehvw4+=/5,0W8+l8,,	@Wydo+8,1vw25
) dev+Ehvw4+=/6,0W9+l9,,	@Wydo+9,1vw25 , ,>

Id+p,@Ehvw4+n/8,>
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sId+p,@sW8+l8,-sW9+l9,>
p@p.4>

hqg
hqg
SId@fxp+sId,>
hyId@h{shfwhgYdoxh+Id/SId,>
Ie@{:-Z+:/=,.hyId>
hy@h{shfwhgYdoxh+Ie/S,>
HY@^HY>{:/hy`>

hqg
p@plq+HY+=/5,,>
n@pd{+�qg+HY+=/5,	@p,,>
{:vwdu@HY+n/4,>
yevwdu@HY+n/5,>
Ehvw5@^Ehvw5>w5/w6/w7/{:vwdu/yevwdu`>

hqg
hqg

hqg

F17 gsv61p
Ehvw6@^ `>
iru w5@Wydo+5,1W
HY@^ `>
iru {7@318=3158=418
^W6/SW6`@fdofxodwhPd{Q+w4.Z+5/=,2{5/w5.Z+7/=,2{7,>
sW6@pdvv+SW6,>
^W7/SW7`@fdofxodwhPd{Q+w4.Z+6/=,2{6,>
sW7@pdvv+SW7,>
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Id@^ `>
sId@^ `>
SId@^ `>
p@4>
vW6@vl}h+W6/5,>
vW7@vl}h+W7/5,>
iru l6@4=vW6
iru l7@4=vW7
n@plq+�qg+Ehvw5+=/4,@@w5 ) dev+Ehvw5+=/5,0W6+l6,,	@Wydo+6,1vw25

)dev+Ehvw5+=/6,0W7+l7,,	@Wydo+7,1vw25 , ,>
Id+p,@Ehvw5+n/8,>
sId+p,@sW6+l6,-sW7+l7,>
p@p.4>

hqg
hqg
SId@fxp+sId,>
hyId@h{shfwhgYdoxh+Id/SId,>
Ie@{7-Z+7/=,.hyId>
hy@h{shfwhgYdoxh+Ie/S,>
HY@^HY>{7/hy`>

hqg
p@plq+HY+=/5,,>
n@pd{+�qg+HY+=/5,	@p,,>
{7vwdu@HY+n/4,>
yevwdu@HY+n/5,>
Ehvw6@^Ehvw6>w5/{7vwdu/yevwdu`>

hqg
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F18 gsv71p

Ehvw7@^ `>
HY@^ `>
iru {4@318=3158=418
^W5/SW5`@fdofxodwhPd{Q+w4.Z+4/=,2{4,>
sW5@pdvv+SW5,>
Id@^ `>
sId@^ `>
SId@^ `>
p@4>
vW5@vl}h+W5/5,>
iru l5@4=vW5
n@plq+�qg+dev+Ehvw6+=/4,0W5+l5,,	@Wydo+5,1vw25 , ,>
Id+p,@Ehvw6+n/6,>
sId+p,@sW5+l5,>
p@p.4>

hqg
SId@fxp+sId,>
hyId@h{shfwhgYdoxh+Id/SId,>
Ie@{4-Z+4/=,.hyId>
hy@h{shfwhgYdoxh+Ie/S,>
HY@^HY>{4/hy`>

hqg
p@plq+HY+=/5,,>
n@pd{+�qg+HY+=/5,	@p,,>
{4vwdu@HY+n/4,>
yevwdu@HY+n/5,>
Ehvw7@^Ehvw7>{4vwdu/yevwdu`>
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Dsíqglfh G

Uhvxowdgrv gr surjudpd

G14 Surfxud gr öswlpr sdud dv yäuldv frpelqd0
êøhv gh I

5
9999999999999999999999999999999999999999997
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f�Df f�Df f�Df f�Df f�Df f�Df f�Df ��ff DHb�.f
f�Df f�Df f�Df f�Df f�Df f�Df ��ff ��ff DH��bS
f�Df f�Df f�Df f�Df f�Df f�Df ��Df ��ff DH2���
f�Df f�Df f�Df f�Df f�Df ��ff f�Df ��ff e..�eb
f�Df f�Df f�Df f�Df f�Df ��ff ��ff ��ff eSD�D2
f�Df f�Df f�Df f�Df f�Df ��ff ��Df ��ff eSe�ee
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f�Df f�Df f�Df f�Df f�Df ��Df ��ff ��ff eDH�bb
f�Df f�Df f�Df f�Df f�Df ��Df ��Df ��ff eD.��H
f�Df f�Df f�Df f�Df ��ff f�Df f�Df ��ff DD��H�
f�Df f�Df f�Df f�Df ��ff f�Df ��ff ��ff Deb���
f�Df f�Df f�Df f�Df ��ff f�Df ��Df ��ff DDf�Db
f�Df f�Df f�Df f�Df ��ff ��ff f�Df ��ff e2S�eD
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f�Df f�Df f�Df f�Df ��ff ��ff ��Df ��ff e�b�2S
f�Df f�Df f�Df f�Df ��ff ��Df f�Df ��2D e�D�2�
f�Df f�Df f�Df f�Df ��ff ��Df ��ff ��2D efD���
f�Df f�Df f�Df f�Df ��ff ��Df ��Df ��2D efe�DH
f�Df f�Df f�Df f�Df ��Df f�Df f�Df ��ff DeH�HS
f�Df f�Df f�Df f�Df ��Df f�Df ��ff ��ff DeS�DD
f�Df f�Df f�Df f�Df ��Df f�Df ��Df ��ff DeH�H2
f�Df f�Df f�Df f�Df ��Df ��ff f�Df ��2D e���He
f�Df f�Df f�Df f�Df ��Df ��ff ��ff ��2D ef.�He
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i� 	

f�Df f�Df f�Df f�Df ��Df ��ff ��Df ��2D efb��f
f�Df f�Df f�Df f�Df ��Df ��Df f�Df ��2D �b.�.f
f�Df f�Df f�Df f�Df ��Df ��Df ��ff ��2D �Hb�.2
f�Df f�Df f�Df f�Df ��Df ��Df ��Df ��2D �bf�fe
f�Df f�Df f�Df ��ff f�Df f�Df f�Df ��2D D.e��2
f�Df f�Df f�Df ��ff f�Df f�Df ��ff ��2D DSD�2�
f�Df f�Df f�Df ��ff f�Df f�Df ��Df ��2D DSD�22
f�Df f�Df f�Df ��ff f�Df ��ff f�Df ��2D eD���S
f�Df f�Df f�Df ��ff f�Df ��ff ��ff ��2D e�H�DD
f�Df f�Df f�Df ��ff f�Df ��ff ��Df ��2D e�S�H�
f�Df f�Df f�Df ��ff f�Df ��Df f�Df ��2D ee2�f�
f�Df f�Df f�Df ��ff f�Df ��Df ��ff ��2D e2D��b
f�Df f�Df f�Df ��ff f�Df ��Df ��Df ��2D e22�D2
f�Df f�Df f�Df ��ff ��ff f�Df f�Df ��2D D�2�HS
f�Df f�Df f�Df ��ff ��ff f�Df ��ff ��2D D2S�eD
f�Df f�Df f�Df ��ff ��ff f�Df ��Df ��2D D2.�eH
f�Df f�Df f�Df ��ff ��ff ��ff f�Df ��2D �bD�D2
f�Df f�Df f�Df ��ff ��ff ��ff ��ff ��2D �He�.S
f�Df f�Df f�Df ��ff ��ff ��ff ��Df ��2D �He�eb
f�Df f�Df f�Df ��ff ��ff ��Df f�Df ��2D �.S�bD
f�Df f�Df f�Df ��ff ��ff ��Df ��ff ��2D �S��fe
f�Df f�Df f�Df ��ff ��ff ��Df ��Df ��2D �S���2
f�Df f�Df f�Df ��ff ��Df f�Df f�Df ��2D D2e�2D
f�Df f�Df f�Df ��ff ��Df f�Df ��ff ��2D D2f��H
f�Df f�Df f�Df ��ff ��Df f�Df ��Df ��2D D22�2H
f�Df f�Df f�Df ��ff ��Df ��ff f�Df ��2D �.S�SS
f�Df f�Df f�Df ��ff ��Df ��ff ��ff ��2D �SH��e
f�Df f�Df f�Df ��ff ��Df ��ff ��Df ��2D �SH�SS
f�Df f�Df f�Df ��ff ��Df ��Df f�Df ��2D �D2��D
f�Df f�Df f�Df ��ff ��Df ��Df ��ff ��2D �ef�D.
f�Df f�Df f�Df ��ff ��Df ��Df ��Df ��2D ��b�bD
f�Df f�Df f�Df ��Df f�Df f�Df f�Df ��ff DHe�.�
f�Df f�Df f�Df ��Df f�Df f�Df ��ff ��ff D.D��2
f�Df f�Df f�Df ��Df f�Df f�Df ��Df ��ff D.D�2.
f�Df f�Df f�Df ��Df f�Df ��ff f�Df ��ff eS��f.
f�Df f�Df f�Df ��Df f�Df ��ff ��ff ��2D eeH�fe
f�Df f�Df f�Df ��Df f�Df ��ff ��Df ��2D eeS��b
f�Df f�Df f�Df ��Df f�Df ��Df f�Df ��2D eD��D�
f�Df f�Df f�Df ��Df f�Df ��Df ��ff ��2D e�e��2
f�Df f�Df f�Df ��Df f�Df ��Df ��Df ��2D e����2
f�Df f�Df f�Df ��Df ��ff f�Df f�Df ��ff De���b
f�Df f�Df f�Df ��Df ��ff f�Df ��ff ��ff D�S�e�
f�Df f�Df f�Df ��Df ��ff f�Df ��Df ��ff D�.�e�
f�Df f�Df f�Df ��Df ��ff ��ff f�Df ��2D efD��f
f�Df f�Df f�Df ��Df ��ff ��ff ��ff ��2D �b��HS
f�Df f�Df f�Df ��Df ��ff ��ff ��Df ��2D �b��eb
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f�Df f�Df f�Df ��Df ��ff ��Df f�Df ��2D �HD�b.
f�Df f�Df f�Df ��Df ��ff ��Df ��ff ��2D �.��e.
f�Df f�Df f�Df ��Df ��ff ��Df ��Df ��2D �Sb�S�
f�Df f�Df f�Df ��Df ��Df f�Df f�Df ��2D D�e�2S
f�Df f�Df f�Df ��Df ��Df f�Df ��ff ��2D D�f�f2
f�Df f�Df f�Df ��Df ��Df f�Df ��Df ��2D D���HS
f�Df f�Df f�Df ��Df ��Df ��ff f�Df ��2D �HD�S2
f�Df f�Df f�Df ��Df ��Df ��ff ��ff ��2D �.S�DD
f�Df f�Df f�Df ��Df ��Df ��ff ��Df ��2D �.S�bS
f�Df f�Df f�Df ��Df ��Df ��Df f�Df ��2D �Sf�Df
f�Df f�Df f�Df ��Df ��Df ��Df ��ff ��2D �eH�2H
f�Df f�Df f�Df ��Df ��Df ��Df ��Df ��2D �e.�D�
f�Df f�Df ��ff f�Df f�Df f�Df f�Df ��ff Db2�f�
f�Df f�Df ��ff f�Df f�Df f�Df ��ff ��ff DHe�e�
f�Df f�Df ��ff f�Df f�Df f�Df ��Df ��ff DHe�Hf
f�Df f�Df ��ff f�Df f�Df ��ff f�Df ��ff e.b�.S
f�Df f�Df ��ff f�Df f�Df ��ff ��ff ��ff eS.�bD
f�Df f�Df ��ff f�Df f�Df ��ff ��Df ��ff eSS�b2
f�Df f�Df ��ff f�Df f�Df ��Df f�Df ��ff e.e�b.
f�Df f�Df ��ff f�Df f�Df ��Df ��ff ��ff eS��e�
f�Df f�Df ��ff f�Df f�Df ��Df ��Df ��ff eDb�SS
f�Df f�Df ��ff f�Df ��ff f�Df f�Df ��ff DDS�fS
f�Df f�Df ��ff f�Df ��ff f�Df ��ff ��ff DD��DD
f�Df f�Df ��ff f�Df ��ff f�Df ��Df ��ff DD��f.
f�Df f�Df ��ff f�Df ��ff ��ff f�Df ��ff e2H�DH
f�Df f�Df ��ff f�Df ��ff ��ff ��ff ��ff e2����
f�Df f�Df ��ff f�Df ��ff ��ff ��Df ��ff e2��.�
f�Df f�Df ��ff f�Df ��ff ��Df f�Df ��ff e�.�eH
f�Df f�Df ��ff f�Df ��ff ��Df ��ff ��2D ef.�D.
f�Df f�Df ��ff f�Df ��ff ��Df ��Df ��2D ef.�fS
f�Df f�Df ��ff f�Df ��Df f�Df f�Df ��ff DD���f
f�Df f�Df ��ff f�Df ��Df f�Df ��ff ��ff DeH�bH
f�Df f�Df ��ff f�Df ��Df f�Df ��Df ��ff DD���f
f�Df f�Df ��ff f�Df ��Df ��ff f�Df ��ff e�S�f�
f�Df f�Df ��ff f�Df ��Df ��ff ��ff ��2D e�f�2b
f�Df f�Df ��ff f�Df ��Df ��ff ��Df ��2D e���DH
f�Df f�Df ��ff f�Df ��Df ��Df f�Df ��2D �bb�b.
f�Df f�Df ��ff f�Df ��Df ��Df ��ff ��2D �b2��S
f�Df f�Df ��ff f�Df ��Df ��Df ��Df ��2D �b2�D2
f�Df f�Df ��ff ��ff f�Df f�Df f�Df ��2D D.S�.e
f�Df f�Df ��ff ��ff f�Df f�Df ��ff ��2D DS.�Sb
f�Df f�Df ��ff ��ff f�Df f�Df ��Df ��2D DS.�.�
f�Df f�Df ��ff ��ff f�Df ��ff f�Df ��2D eDD�De
f�Df f�Df ��ff ��ff f�Df ��ff ��ff ��2D ee��f2
f�Df f�Df ��ff ��ff f�Df ��ff ��Df ��2D e�b��f
f�Df f�Df ��ff ��ff f�Df ��Df f�Df ��2D eee��.

6
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::8



563 DSÍQGLFH G1 UHVXOWDGRV GR SURJUDPD
5
99999999999999999999999999999999999999999999999999999999999999999999999999999999999999997

 �  �  �  �  �  �  � �  �
�

i� 	

f�Df f�Df ��ff ��ff f�Df ��Df ��ff ��2D e2.�SD
f�Df f�Df ��ff ��ff f�Df ��Df ��Df ��2D e2D�f�
f�Df f�Df ��ff ��ff ��ff f�Df f�Df ��2D D�D�2�
f�Df f�Df ��ff ��ff ��ff f�Df ��ff ��2D D2H�b�
f�Df f�Df ��ff ��ff ��ff f�Df ��Df ��2D D2b�b.
f�Df f�Df ��ff ��ff ��ff ��ff f�Df ��2D �b.�H�
f�Df f�Df ��ff ��ff ��ff ��ff ��ff ��2D �H.�2�
f�Df f�Df ��ff ��ff ��ff ��ff ��Df ��2D �HS�b.
f�Df f�Df ��ff ��ff ��ff ��Df f�Df ��2D �.b�22
f�Df f�Df ��ff ��ff ��ff ��Df ��ff ��2D �SD�eH
f�Df f�Df ��ff ��ff ��ff ��Df ��Df ��2D �S��Hf
f�Df f�Df ��ff ��ff ��Df f�Df f�Df ��2D D2S�S2
f�Df f�Df ��ff ��ff ��Df f�Df ��ff ��2D D22�He
f�Df f�Df ��ff ��ff ��Df f�Df ��Df ��2D D2e�..
f�Df f�Df ��ff ��ff ��Df ��ff f�Df ��2D �.H�bH
f�Df f�Df ��ff ��ff ��Df ��ff ��ff ��2D �.f�Db
f�Df f�Df ��ff ��ff ��Df ��ff ��Df ��2D �.���D
f�Df f�Df ��ff ��ff ��Df ��Df f�Df ��2D �De�e�
f�Df f�Df ��ff ��ff ��Df ��Df ��ff ��2D �e��f�
f�Df f�Df ��ff ��ff ��Df ��Df ��Df ��2D �e2�ee
f�Df f�Df ��ff ��Df f�Df f�Df f�Df ��ff DH.�f�
f�Df f�Df ��ff ��Df f�Df f�Df ��ff ��ff D..�.S
f�Df f�Df ��ff ��Df f�Df f�Df ��Df ��ff D..�.S
f�Df f�Df ��ff ��Df f�Df ��ff f�Df ��ff eSD�2�
f�Df f�Df ��ff ��Df f�Df ��ff ��ff ��ff eDf�eH
f�Df f�Df ��ff ��Df f�Df ��ff ��Df ��2D eeH�SH
f�Df f�Df ��ff ��Df f�Df ��Df f�Df ��2D eD��Hf
f�Df f�Df ��ff ��Df f�Df ��Df ��ff ��2D e�S�D.
f�Df f�Df ��ff ��Df f�Df ��Df ��Df ��2D e���Hf
f�Df f�Df ��ff ��Df ��ff f�Df f�Df ��ff DeD��e
f�Df f�Df ��ff ��Df ��ff f�Df ��ff ��ff D�H�He
f�Df f�Df ��ff ��Df ��ff f�Df ��Df ��ff D�b�HH
f�Df f�Df ��ff ��Df ��ff ��ff f�Df ��2D ef.��e
f�Df f�Df ��ff ��Df ��ff ��ff ��ff ��2D �bS�2b
f�Df f�Df ��ff ��Df ��ff ��ff ��Df ��2D �bD�b.
f�Df f�Df ��ff ��Df ��ff ��Df f�Df ��2D �HH��D
f�Df f�Df ��ff ��Df ��ff ��Df ��ff ��2D �.��Hb
f�Df f�Df ��ff ��Df ��ff ��Df ��Df ��2D �.2�fb
f�Df f�Df ��ff ��Df ��Df f�Df f�Df ��ff D�S�eD
f�Df f�Df ��ff ��Df ��Df f�Df ��ff ��ff D�2�eS
f�Df f�Df ��ff ��Df ��Df f�Df ��Df ��2D D�e��e
f�Df f�Df ��ff ��Df ��Df ��ff f�Df ��2D �H.�H.
f�Df f�Df ��ff ��Df ��Df ��ff ��ff ��2D �.H�bH
f�Df f�Df ��ff ��Df ��Df ��ff ��Df ��2D �.b�ee
f�Df f�Df ��ff ��Df ��Df ��Df f�Df ��2D �S2�SH
f�Df f�Df ��ff ��Df ��Df ��Df ��ff ��2D �Df�.f
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f�Df f�Df ��ff ��Df ��Df ��Df ��Df ��2D �eb�bb
f�Df f�Df ��Df f�Df f�Df f�Df f�Df ��ff Dbe�D�
f�Df f�Df ��Df f�Df f�Df f�Df ��ff ��ff DHS�b�
f�Df f�Df ��Df f�Df f�Df f�Df ��Df ��ff DH.��f
f�Df f�Df ��Df f�Df f�Df ��ff f�Df ��ff eH2�2S
f�Df f�Df ��Df f�Df f�Df ��ff ��ff ��ff e.f�eD
f�Df f�Df ��Df f�Df f�Df ��ff ��Df ��ff eSb�e2
f�Df f�Df ��Df f�Df f�Df ��Df f�Df ��ff e..�e.
f�Df f�Df ��Df f�Df f�Df ��Df ��ff ��ff eS��b�
f�Df f�Df ��Df f�Df f�Df ��Df ��Df ��ff eS2��S
f�Df f�Df ��Df f�Df ��ff f�Df f�Df ��ff DDH�DS
f�Df f�Df ��Df f�Df ��ff f�Df ��ff ��ff DDe�fD
f�Df f�Df ��Df f�Df ��ff f�Df ��Df ��ff DDD�D.
f�Df f�Df ��Df f�Df ��ff ��ff f�Df ��ff e���fH
f�Df f�Df ��Df f�Df ��ff ��ff ��ff ��ff e2��S�
f�Df f�Df ��Df f�Df ��ff ��ff ��Df ��ff e2e�2�
f�Df f�Df ��Df f�Df ��ff ��Df f�Df ��ff e�b�bH
f�Df f�Df ��Df f�Df ��ff ��Df ��ff ��2D e�f�f.
f�Df f�Df ��Df f�Df ��ff ��Df ��Df ��2D efb�DS
f�Df f�Df ��Df f�Df ��Df f�Df f�Df ��ff DD��Sf
f�Df f�Df ��Df f�Df ��Df f�Df ��ff ��ff DD��eH
f�Df f�Df ��Df f�Df ��Df f�Df ��Df ��ff DD��Hf
f�Df f�Df ��Df f�Df ��Df ��ff f�Df ��ff e�H�D�
f�Df f�Df ��Df f�Df ��Df ��ff ��ff ��2D e�2�.b
f�Df f�Df ��Df f�Df ��Df ��ff ��Df ��2D e�e�fH
f�Df f�Df ��Df f�Df ��Df ��Df f�Df ��2D ef2�e.
f�Df f�Df ��Df f�Df ��Df ��Df ��ff ��2D �be�SS
f�Df f�Df ��Df f�Df ��Df ��Df ��Df ��2D �bD�f2
f�Df f�Df ��Df ��ff f�Df f�Df f�Df ��2D D.b�2e
f�Df f�Df ��Df ��ff f�Df f�Df ��ff ��2D D.f��b
f�Df f�Df ��Df ��ff f�Df f�Df ��Df ��2D D.f�2�
f�Df f�Df ��Df ��ff f�Df ��ff f�Df ��2D eDH�fe
f�Df f�Df ��Df ��ff f�Df ��ff ��ff ��2D ee��D2
f�Df f�Df ��Df ��ff f�Df ��ff ��Df ��2D ee��Hf
f�Df f�Df ��Df ��ff f�Df ��Df f�Df ��2D eeS�H.
f�Df f�Df ��Df ��ff f�Df ��Df ��ff ��2D e�f��D
f�Df f�Df ��Df ��ff f�Df ��Df ��Df ��2D e2.�D�
f�Df f�Df ��Df ��ff ��ff f�Df f�Df ��2D D�.�.�
f�Df f�Df ��Df ��ff ��ff f�Df ��ff ��2D D���e�
f�Df f�Df ��Df ��ff ��ff f�Df ��Df ��2D D�2�e.
f�Df f�Df ��Df ��ff ��ff ��ff f�Df ��2D eff���
f�Df f�Df ��Df ��ff ��ff ��ff ��ff ��2D �Hb�.�
f�Df f�Df ��Df ��ff ��ff ��ff ��Df ��2D �Hb�e.
f�Df f�Df ��Df ��ff ��ff ��Df f�Df ��2D �H��.2
f�Df f�Df ��Df ��ff ��ff ��Df ��ff ��2D �S.�bH
f�Df f�Df ��Df ��ff ��ff ��Df ��Df ��2D �SS��f
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f�Df f�Df ��Df ��ff ��Df f�Df f�Df ��2D D2b��2
f�Df f�Df ��Df ��ff ��Df f�Df ��ff ��2D D2D��e
f�Df f�Df ��Df ��ff ��Df f�Df ��Df ��2D D2.�2.
f�Df f�Df ��Df ��ff ��Df ��ff f�Df ��2D �H��eH
f�Df f�Df ��Df ��ff ��Df ��ff ��ff ��2D �.��fb
f�Df f�Df ��Df ��ff ��Df ��ff ��Df ��2D �.��SD
f�Df f�Df ��Df ��ff ��Df ��Df f�Df ��2D �DS�b�
f�Df f�Df ��Df ��ff ��Df ��Df ��ff ��2D �eD�D�
f�Df f�Df ��Df ��ff ��Df ��Df ��Df ��2D �ee�be
f�Df f�Df ��Df ��Df f�Df f�Df f�Df ��ff DHb�D�
f�Df f�Df ��Df ��Df f�Df f�Df ��ff ��ff DHf�2S
f�Df f�Df ��Df ��Df f�Df f�Df ��Df ��ff DHf�2S
f�Df f�Df ��Df ��Df f�Df ��ff f�Df ��ff eS.�.�
f�Df f�Df ��Df ��Df f�Df ��ff ��ff ��ff eD2�bH
f�Df f�Df ��Df ��Df f�Df ��ff ��Df ��2D eD���H
f�Df f�Df ��Df ��Df f�Df ��Df f�Df ��2D eDS��f
f�Df f�Df ��Df ��Df f�Df ��Df ��ff ��2D e�b�f.
f�Df f�Df ��Df ��Df f�Df ��Df ��Df ��2D e�S��f
f�Df f�Df ��Df ��Df ��ff f�Df f�Df ��ff De.�He
f�Df f�Df ��Df ��Df ��ff f�Df ��ff ��ff De���e
f�Df f�Df ��Df ��Df ��ff f�Df ��Df ��ff De2��H
f�Df f�Df ��Df ��Df ��ff ��ff f�Df ��2D efb�He
f�Df f�Df ��Df ��Df ��ff ��ff ��ff ��2D �bH�.b
f�Df f�Df ��Df ��Df ��ff ��ff ��Df ��2D �bH�e.
f�Df f�Df ��Df ��Df ��ff ��Df f�Df ��2D �bf�SD
f�Df f�Df ��Df ��Df ��ff ��Df ��ff ��2D �.S��b
f�Df f�Df ��Df ��Df ��ff ��Df ��Df ��2D �.e�Db
f�Df f�Df ��Df ��Df ��Df f�Df f�Df ��ff D�H�bD
f�Df f�Df ��Df ��Df ��Df f�Df ��ff ��ff D�e�bS
f�Df f�Df ��Df ��Df ��Df f�Df ��Df ��2D D�S�He
f�Df f�Df ��Df ��Df ��Df ��ff f�Df ��2D �bf��.
f�Df f�Df ��Df ��Df ��Df ��ff ��ff ��2D �H��eH
f�Df f�Df ��Df ��Df ��Df ��ff ��Df ��2D �H��be
f�Df f�Df ��Df ��Df ��Df ��Df f�Df ��2D �SD��H
f�Df f�Df ��Df ��Df ��Df ��Df ��ff ��2D �D��2f
f�Df f�Df ��Df ��Df ��Df ��Df ��Df ��2D �D2�eb
f�Df ��ff f�Df f�Df f�Df f�Df f�Df ��2D DfD�f2
f�Df ��ff f�Df f�Df f�Df f�Df ��ff ��ff ebb��f
f�Df ��ff f�Df f�Df f�Df f�Df ��Df ��ff Dff�2f
f�Df ��ff f�Df f�Df f�Df ��ff f�Df ��2D eff��H
f�Df ��ff f�Df f�Df f�Df ��ff ��ff ��ff �bf�be
f�Df ��ff f�Df f�Df f�Df ��ff ��Df ��ff �bf�SH
f�Df ��ff f�Df f�Df f�Df ��Df f�Df ��2D �bH�e2
f�Df ��ff f�Df f�Df f�Df ��Df ��ff ��2D �H.�b�
f�Df ��ff f�Df f�Df f�Df ��Df ��Df ��2D �H.��b
f�Df ��ff f�Df f�Df ��ff f�Df f�Df ��2D e.b�.e
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f�Df ��ff f�Df f�Df ��ff f�Df ��ff ��2D e..�fb
f�Df ��ff f�Df f�Df ��ff f�Df ��Df ��ff e.b��f
f�Df ��ff f�Df f�Df ��ff ��ff f�Df ��2D �S���f
f�Df ��ff f�Df f�Df ��ff ��ff ��ff ��2D �DH�eD
f�Df ��ff f�Df f�Df ��ff ��ff ��Df ��2D �Db�He
f�Df ��ff f�Df f�Df ��ff ��Df f�Df ��2D �DS�D�
f�Df ��ff f�Df f�Df ��ff ��Df ��ff ��2D �Df�fH
f�Df ��ff f�Df f�Df ��ff ��Df ��Df ��2D �Df�SS
f�Df ��ff f�Df f�Df ��Df f�Df f�Df ��2D eH��e�
f�Df ��ff f�Df f�Df ��Df f�Df ��ff ��2D eHf�2H
f�Df ��ff f�Df f�Df ��Df f�Df ��Df ��2D eH2�HD
f�Df ��ff f�Df f�Df ��Df ��ff f�Df ��2D �Sf�D.
f�Df ��ff f�Df f�Df ��Df ��ff ��ff ��2D �DS�DD
f�Df ��ff f�Df f�Df ��Df ��ff ��Df ��2D �DH��e
f�Df ��ff f�Df f�Df ��Df ��Df f�Df ��2D �Df�DS
f�Df ��ff f�Df f�Df ��Df ��Df ��ff ��2D �eD�fH
f�Df ��ff f�Df f�Df ��Df ��Df ��Df ��2D �eS��b
f�Df ��ff f�Df ��ff f�Df f�Df f�Df ��2D e.H�bb
f�Df ��ff f�Df ��ff f�Df f�Df ��ff ��2D e.��DH
f�Df ��ff f�Df ��ff f�Df f�Df ��Df ��2D e.2�fD
f�Df ��ff f�Df ��ff f�Df ��ff f�Df ��2D �S2��D
f�Df ��ff f�Df ��ff f�Df ��ff ��ff ��2D �eb�HH
f�Df ��ff f�Df ��ff f�Df ��ff ��Df ��2D �eH�HH
f�Df ��ff f�Df ��ff f�Df ��Df f�Df ��2D �D����
f�Df ��ff f�Df ��ff f�Df ��Df ��ff ��2D ��b��2
f�Df ��ff f�Df ��ff f�Df ��Df ��Df ��2D ��.�SS
f�Df ��ff f�Df ��ff ��ff f�Df f�Df ��2D eeD�H�
f�Df ��ff f�Df ��ff ��ff f�Df ��ff ��2D ee��S2
f�Df ��ff f�Df ��ff ��ff f�Df ��Df ��2D ee��2D
f�Df ��ff f�Df ��ff ��ff ��ff f�Df ��2D ��S�e2
f�Df ��ff f�Df ��ff ��ff ��ff ��ff ��2D �fH�H.
f�Df ��ff f�Df ��ff ��ff ��ff ��Df ��2D �fb�DH
f�Df ��ff f�Df ��ff ��ff ��Df f�Df ��2D �f���2
f�Df ��ff f�Df ��ff ��ff ��Df ��ff ��2D 2b���H
f�Df ��ff f�Df ��ff ��ff ��Df ��Df ��2D 2b��fH
f�Df ��ff f�Df ��ff ��Df f�Df f�Df ��2D eee��e
f�Df ��ff f�Df ��ff ��Df f�Df ��ff ��2D ee��b�
f�Df ��ff f�Df ��ff ��Df f�Df ��Df ��2D eee�22
f�Df ��ff f�Df ��ff ��Df ��ff f�Df ��2D �fH��.
f�Df ��ff f�Df ��ff ��Df ��ff ��ff ��2D �f2�2�
f�Df ��ff f�Df ��ff ��Df ��ff ��Df ��2D �f��S�
f�Df ��ff f�Df ��ff ��Df ��Df f�Df ��2D 2HH�..
f�Df ��ff f�Df ��ff ��Df ��Df ��ff ��2D 2H����
f�Df ��ff f�Df ��ff ��Df ��Df ��Df ��2D 2H��S.
f�Df ��ff f�Df ��Df f�Df f�Df f�Df ��2D eHH�b�
f�Df ��ff f�Df ��Df f�Df f�Df ��ff ��2D eH���S
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f�Df ��ff f�Df ��Df f�Df f�Df ��Df ��2D eH��D.
f�Df ��ff f�Df ��Df f�Df ��ff f�Df ��2D �.���2
f�Df ��ff f�Df ��Df f�Df ��ff ��ff ��2D �DH�2.
f�Df ��ff f�Df ��Df f�Df ��ff ��Df ��2D �D.��D
f�Df ��ff f�Df ��Df f�Df ��Df f�Df ��2D �S��2b
f�Df ��ff f�Df ��Df f�Df ��Df ��ff ��2D �eS�H�
f�Df ��ff f�Df ��Df f�Df ��Df ��Df ��2D �eD�ff
f�Df ��ff f�Df ��Df ��ff f�Df f�Df ��2D eDD�fH
f�Df ��ff f�Df ��Df ��ff f�Df ��ff ��2D eDf�D�
f�Df ��ff f�Df ��Df ��ff f�Df ��Df ��2D eD2��f
f�Df ��ff f�Df ��Df ��ff ��ff f�Df ��2D �2e�SD
f�Df ��ff f�Df ��Df ��ff ��ff ��ff ��2D ��S�D�
f�Df ��ff f�Df ��Df ��ff ��ff ��Df ��2D ��.��f
f�Df ��ff f�Df ��Df ��ff ��Df f�Df ��2D �fH��H
f�Df ��ff f�Df ��Df ��ff ��Df ��ff ��2D 2b.�b�
f�Df ��ff f�Df ��Df ��ff ��Df ��Df ��2D 2b.�eD
f�Df ��ff f�Df ��Df ��Df f�Df f�Df ��2D eD��2.
f�Df ��ff f�Df ��Df ��Df f�Df ��ff ��2D eDf�ef
f�Df ��ff f�Df ��Df ��Df f�Df ��Df ��2D eD2�S2
f�Df ��ff f�Df ��Df ��Df ��ff f�Df ��2D ��D�.H
f�Df ��ff f�Df ��Df ��Df ��ff ��ff ��2D �fb��b
f�Df ��ff f�Df ��Df ��Df ��ff ��Df ��2D ��f�eD
f�Df ��ff f�Df ��Df ��Df ��Df f�Df ��2D 2bD��.
f�Df ��ff f�Df ��Df ��Df ��Df ��ff ��2D 2HS�be
f�Df ��ff f�Df ��Df ��Df ��Df ��Df ��2D 2H.���
f�Df ��ff ��ff f�Df f�Df f�Df f�Df ��ff Df.�2S
f�Df ��ff ��ff f�Df f�Df f�Df ��ff ��ff Df��.�
f�Df ��ff ��ff f�Df f�Df f�Df ��Df ��ff Df2�S.
f�Df ��ff ��ff f�Df f�Df ��ff f�Df ��ff ef2��D
f�Df ��ff ��ff f�Df f�Df ��ff ��ff ��ff �b����
f�Df ��ff ��ff f�Df f�Df ��ff ��Df ��ff �b����
f�Df ��ff ��ff f�Df f�Df ��Df f�Df ��2D eff�Sf
f�Df ��ff ��ff f�Df f�Df ��Df ��ff ��2D �bf��D
f�Df ��ff ��ff f�Df f�Df ��Df ��Df ��2D �Hb�S.
f�Df ��ff ��ff f�Df ��ff f�Df f�Df ��ff eH��b�
f�Df ��ff ��ff f�Df ��ff f�Df ��ff ��ff e.b�eb
f�Df ��ff ��ff f�Df ��ff f�Df ��Df ��ff eH��DS
f�Df ��ff ��ff f�Df ��ff ��ff f�Df ��2D �SD�e2
f�Df ��ff ��ff f�Df ��ff ��ff ��ff ��2D �Sf�HD
f�Df ��ff ��ff f�Df ��ff ��ff ��Df ��2D �S2���
f�Df ��ff ��ff f�Df ��ff ��Df f�Df ��2D �DH�DD
f�Df ��ff ��ff f�Df ��ff ��Df ��ff ��2D �D2�eS
f�Df ��ff ��ff f�Df ��ff ��Df ��Df ��2D �D����
f�Df ��ff ��ff f�Df ��Df f�Df f�Df ��ff eH��S2
f�Df ��ff ��ff f�Df ��Df f�Df ��ff ��ff eH2�Sb
f�Df ��ff ��ff f�Df ��Df f�Df ��Df ��ff eHD���
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f�Df ��ff ��ff f�Df ��Df ��ff f�Df ��2D �S2�Sb
f�Df ��ff ��ff f�Df ��Df ��ff ��ff ��2D �DH�bD
f�Df ��ff ��ff f�Df ��Df ��ff ��Df ��2D �Sf�Hf
f�Df ��ff ��ff f�Df ��Df ��Df f�Df ��2D �D2�Db
f�Df ��ff ��ff f�Df ��Df ��Df ��ff ��2D �e.�eS
f�Df ��ff ��ff f�Df ��Df ��Df ��Df ��2D �eH�SD
f�Df ��ff ��ff ��ff f�Df f�Df f�Df ��2D eH����
f�Df ��ff ��ff ��ff f�Df f�Df ��ff ��2D e.e�fe
f�Df ��ff ��ff ��ff f�Df f�Df ��Df ��2D e.e�De
f�Df ��ff ��ff ��ff f�Df ��ff f�Df ��2D �Se�e�
f�Df ��ff ��ff ��ff f�Df ��ff ��ff ��2D �D2���
f�Df ��ff ��ff ��ff f�Df ��ff ��Df ��2D �D���S
f�Df ��ff ��ff ��ff f�Df ��Df f�Df ��2D �DD�2b
f�Df ��ff ��ff ��ff f�Df ��Df ��ff ��2D �e��.e
f�Df ��ff ��ff ��ff f�Df ��Df ��Df ��2D �ef���
f�Df ��ff ��ff ��ff ��ff f�Df f�Df ��2D eeH�fS
f�Df ��ff ��ff ��ff ��ff f�Df ��ff ��2D eee�fD
f�Df ��ff ��ff ��ff ��ff f�Df ��Df ��2D eeD�.�
f�Df ��ff ��ff ��ff ��ff ��ff f�Df ��2D ��H�DD
f�Df ��ff ��ff ��ff ��ff ��ff ��ff ��2D ����2.
f�Df ��ff ��ff ��ff ��ff ��ff ��Df ��2D ��2�fD
f�Df ��ff ��ff ��ff ��ff ��Df f�Df ��2D �f���D
f�Df ��ff ��ff ��ff ��ff ��Df ��ff ��2D 2b��.S
f�Df ��ff ��ff ��ff ��ff ��Df ��Df ��2D 2b��DD
f�Df ��ff ��ff ��ff ��Df f�Df f�Df ��2D eeS�DH
f�Df ��ff ��ff ��ff ��Df f�Df ��ff ��2D eee��e
f�Df ��ff ��ff ��ff ��Df f�Df ��Df ��2D eeS�.f
f�Df ��ff ��ff ��ff ��Df ��ff f�Df ��2D ��f�2b
f�Df ��ff ��ff ��ff ��Df ��ff ��ff ��2D �fe�S�
f�Df ��ff ��ff ��ff ��Df ��ff ��Df ��2D �fS��f
f�Df ��ff ��ff ��ff ��Df ��Df f�Df ��2D 2bf�.b
f�Df ��ff ��ff ��ff ��Df ��Df ��ff ��2D 2H��eb
f�Df ��ff ��ff ��ff ��Df ��Df ��Df ��2D 2He��e
f�Df ��ff ��ff ��Df f�Df f�Df f�Df ��ff eb���2
f�Df ��ff ��ff ��Df f�Df f�Df ��ff ��ff eH��DH
f�Df ��ff ��ff ��Df f�Df f�Df ��Df ��ff eHe�fe
f�Df ��ff ��ff ��Df f�Df ��ff f�Df ��2D �.��2H
f�Df ��ff ��ff ��Df f�Df ��ff ��ff ��2D �Sf�SH
f�Df ��ff ��ff ��Df f�Df ��ff ��Df ��2D �Db�S2
f�Df ��ff ��ff ��Df f�Df ��Df f�Df ��2D �S���.
f�Df ��ff ��ff ��Df f�Df ��Df ��ff ��2D �eb�22
f�Df ��ff ��ff ��Df f�Df ��Df ��Df ��2D �e.�e.
f�Df ��ff ��ff ��Df ��ff f�Df f�Df ��2D eD.�2�
f�Df ��ff ��ff ��Df ��ff f�Df ��ff ��2D eD2�be
f�Df ��ff ��ff ��Df ��ff f�Df ��Df ��2D eDe�D.
f�Df ��ff ��ff ��Df ��ff ��ff f�Df ��2D �2S�Se
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f�Df ��ff ��ff ��Df ��ff ��ff ��ff ��2D ��H�HH
f�Df ��ff ��ff ��Df ��ff ��ff ��Df ��2D ��b�DD
f�Df ��ff ��ff ��Df ��ff ��Df f�Df ��2D ��f�2D
f�Df ��ff ��ff ��Df ��ff ��Df ��ff ��2D �ff�2.
f�Df ��ff ��ff ��Df ��ff ��Df ��Df ��2D 2bb�b�
f�Df ��ff ��ff ��Df ��Df f�Df f�Df ��2D eDD�e2
f�Df ��ff ��ff ��Df ��Df f�Df ��ff ��2D eD2�H�
f�Df ��ff ��ff ��Df ��Df f�Df ��Df ��2D eDD�fb
f�Df ��ff ��ff ��Df ��Df ��ff f�Df ��2D ��.�..
f�Df ��ff ��ff ��Df ��Df ��ff ��ff ��2D ����DD
f�Df ��ff ��ff ��Df ��Df ��ff ��Df ��2D ��2�b�
f�Df ��ff ��ff ��Df ��Df ��Df f�Df ��2D 2b.�2�
f�Df ��ff ��ff ��Df ��Df ��Df ��ff ��2D 2Hb�2H
f�Df ��ff ��ff ��Df ��Df ��Df ��Df ��2D 2Hb�..
f�Df ��ff ��Df f�Df f�Df f�Df f�Df ��ff Dfb�.S
f�Df ��ff ��Df f�Df f�Df f�Df ��ff ��ff Dfe�2�
f�Df ��ff ��Df f�Df f�Df f�Df ��Df ��ff DfD��.
f�Df ��ff ��Df f�Df f�Df ��ff f�Df ��ff efe�HD
f�Df ��ff ��Df f�Df f�Df ��ff ��ff ��ff �bD�H�
f�Df ��ff ��Df f�Df f�Df ��ff ��Df ��ff �bD�S�
f�Df ��ff ��Df f�Df f�Df ��Df f�Df ��2D ef���f
f�Df ��ff ��Df f�Df f�Df ��Df ��ff ��2D �b2�HD
f�Df ��ff ��Df f�Df f�Df ��Df ��Df ��2D �b2��.
f�Df ��ff ��Df f�Df ��ff f�Df f�Df ��ff eHe�e�
f�Df ��ff ��Df f�Df ��ff f�Df ��ff ��ff eH��bb
f�Df ��ff ��Df f�Df ��ff f�Df ��Df ��ff eHe�fS
f�Df ��ff ��Df f�Df ��ff ��ff f�Df ��2D �S.�b2
f�Df ��ff ��Df f�Df ��ff ��ff ��ff ��2D �S���D
f�Df ��ff ��Df f�Df ��ff ��ff ��Df ��2D �Se�H�
f�Df ��ff ��Df f�Df ��ff ��Df f�Df ��2D �S��fD
f�Df ��ff ��Df f�Df ��ff ��Df ��ff ��2D �De�bS
f�Df ��ff ��Df f�Df ��ff ��Df ��Df ��2D �DD�S�
f�Df ��ff ��Df f�Df ��Df f�Df f�Df ��ff eHS��2
f�Df ��ff ��Df f�Df ��Df f�Df ��ff ��ff eHD��b
f�Df ��ff ��Df f�Df ��Df f�Df ��Df ��ff eH.�H�
f�Df ��ff ��Df f�Df ��Df ��ff f�Df ��2D �SD��b
f�Df ��ff ��Df f�Df ��Df ��ff ��ff ��2D �S��eD
f�Df ��ff ��Df f�Df ��Df ��ff ��Df ��2D �S���f
f�Df ��ff ��Df f�Df ��Df ��Df f�Df ��2D �DD�fb
f�Df ��ff ��Df f�Df ��Df ��Df ��ff ��2D �eb�bS
f�Df ��ff ��Df f�Df ��Df ��Df ��Df ��2D �D���D
f�Df ��ff ��Df ��ff f�Df f�Df f�Df ��2D eH��H�
f�Df ��ff ��Df ��ff f�Df f�Df ��ff ��2D e.S�De
f�Df ��ff ��Df ��ff f�Df f�Df ��Df ��2D e..�fe
f�Df ��ff ��Df ��ff f�Df ��ff f�Df ��2D �SS�b�
f�Df ��ff ��Df ��ff f�Df ��ff ��ff ��2D �De�H�
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f�Df ��ff ��Df ��ff f�Df ��ff ��Df ��2D �D��HS
f�Df ��ff ��Df ��ff f�Df ��Df f�Df ��2D �D.�.b
f�Df ��ff ��Df ��ff f�Df ��Df ��ff ��2D �ee�2e
f�Df ��ff ��Df ��ff f�Df ��Df ��Df ��2D �e2�S�
f�Df ��ff ��Df ��ff ��ff f�Df f�Df ��2D eDf�DS
f�Df ��ff ��Df ��ff ��ff f�Df ��ff ��2D eeS�DD
f�Df ��ff ��Df ��ff ��ff f�Df ��Df ��2D eeH�2�
f�Df ��ff ��Df ��ff ��ff ��ff f�Df ��2D �2��fD
f�Df ��ff ��Df ��ff ��ff ��ff ��ff ��2D ����..
f�Df ��ff ��Df ��ff ��ff ��ff ��Df ��2D ��e�DD
f�Df ��ff ��Df ��ff ��ff ��Df f�Df ��2D �fD�SD
f�Df ��ff ��Df ��ff ��ff ��Df ��ff ��2D 2bS�2S
f�Df ��ff ��Df ��ff ��ff ��Df ��Df ��2D 2bS�fD
f�Df ��ff ��Df ��ff ��Df f�Df f�Df ��2D eeb�fH
f�Df ��ff ��Df ��ff ��Df f�Df ��ff ��2D eeS�He
f�Df ��ff ��Df ��ff ��Df f�Df ��Df ��2D eeb�2f
f�Df ��ff ��Df ��ff ��Df ��ff f�Df ��2D ��2�.b
f�Df ��ff ��Df ��ff ��Df ��ff ��ff ��2D �f.���
f�Df ��ff ��Df ��ff ��Df ��ff ��Df ��2D �fH�Sf
f�Df ��ff ��Df ��ff ��Df ��Df f�Df ��2D 2b��2b
f�Df ��ff ��Df ��ff ��Df ��Df ��ff ��2D 2HD�bb
f�Df ��ff ��Df ��ff ��Df ��Df ��Df ��2D 2HS�Se
f�Df ��ff ��Df ��Df f�Df f�Df f�Df ��ff eb��S2
f�Df ��ff ��Df ��Df f�Df f�Df ��ff ��ff eHS�fH
f�Df ��ff ��Df ��Df f�Df f�Df ��Df ��ff eHS�De
f�Df ��ff ��Df ��Df f�Df ��ff f�Df ��2D �.D�.H
f�Df ��ff ��Df ��Df f�Df ��ff ��ff ��2D �S���H
f�Df ��ff ��Df ��Df f�Df ��ff ��Df ��2D �S2��2
f�Df ��ff ��Df ��Df f�Df ��Df f�Df ��2D �SD�H.
f�Df ��ff ��Df ��Df f�Df ��Df ��ff ��2D �D��.2
f�Df ��ff ��Df ��Df f�Df ��Df ��Df ��2D �eb�b.
f�Df ��ff ��Df ��Df ��ff f�Df f�Df ��2D eDb�.�
f�Df ��ff ��Df ��Df ��ff f�Df ��ff ��2D eDD�ee
f�Df ��ff ��Df ��Df ��ff f�Df ��Df ��2D eD.�f.
f�Df ��ff ��Df ��Df ��ff ��ff f�Df ��2D �2b��e
f�Df ��ff ��Df ��Df ��ff ��ff ��ff ��2D �2���H
f�Df ��ff ��Df ��Df ��ff ��ff ��Df ��2D �22�fD
f�Df ��ff ��Df ��Df ��ff ��Df f�Df ��2D ��2�.D
f�Df ��ff ��Df ��Df ��ff ��Df ��ff ��2D �f2�..
f�Df ��ff ��Df ��Df ��ff ��Df ��Df ��2D �f2�e�
f�Df ��ff ��Df ��Df ��Df f�Df f�Df ��2D eD.�b2
f�Df ��ff ��Df ��Df ��Df f�Df ��ff ��2D eDD���
f�Df ��ff ��Df ��Df ��Df f�Df ��Df ��2D eD.�Db
f�Df ��ff ��Df ��Df ��Df ��ff f�Df ��2D �2f�2.
f�Df ��ff ��Df ��Df ��Df ��ff ��ff ��2D ��e�fD
f�Df ��ff ��Df ��Df ��Df ��ff ��Df ��2D ��D�e�
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f�Df ��ff ��Df ��Df ��Df ��Df f�Df ��2D 2bb�.�
f�Df ��ff ��Df ��Df ��Df ��Df ��ff ��2D 2b��.H
f�Df ��ff ��Df ��Df ��Df ��Df ��Df ��2D 2b2�2.
f�Df ��Df f�Df f�Df f�Df f�Df f�Df ��2D eH.�e2
f�Df ��Df f�Df f�Df f�Df f�Df ��ff ��ff eH2�.2
f�Df ��Df f�Df f�Df f�Df f�Df ��Df ��ff eH��..
f�Df ��Df f�Df f�Df f�Df ��ff f�Df ��2D �H.�22
f�Df ��Df f�Df f�Df f�Df ��ff ��ff ��2D �.b�eH
f�Df ��Df f�Df f�Df f�Df ��ff ��Df ��ff �.b�D�
f�Df ��Df f�Df f�Df f�Df ��Df f�Df ��2D �H.�2S
f�Df ��Df f�Df f�Df f�Df ��Df ��ff ��2D �.H��.
f�Df ��Df f�Df f�Df f�Df ��Df ��Df ��2D �..�HD
f�Df ��Df f�Df f�Df ��ff f�Df f�Df ��2D eSD�eD
f�Df ��Df f�Df f�Df ��ff f�Df ��ff ��2D eSe�eb
f�Df ��Df f�Df f�Df ��ff f�Df ��Df ��2D eSS�He
f�Df ��Df f�Df f�Df ��ff ��ff f�Df ��2D �De��.
f�Df ��Df f�Df f�Df ��ff ��ff ��ff ��2D �D��De
f�Df ��Df f�Df f�Df ��ff ��ff ��Df ��2D �D��e2
f�Df ��Df f�Df f�Df ��ff ��Df f�Df ��2D �eH�fH
f�Df ��Df f�Df f�Df ��ff ��Df ��ff ��2D �ee���
f�Df ��Df f�Df f�Df ��ff ��Df ��Df ��2D �eD�eS
f�Df ��Df f�Df f�Df ��Df f�Df f�Df ��2D e.2�DD
f�Df ��Df f�Df f�Df ��Df f�Df ��ff ��2D e.2���
f�Df ��Df f�Df f�Df ��Df f�Df ��Df ��2D e.e�b.
f�Df ��Df f�Df f�Df ��Df ��ff f�Df ��2D �Db�fS
f�Df ��Df f�Df f�Df ��Df ��ff ��ff ��2D �DS�He
f�Df ��Df f�Df f�Df ��Df ��ff ��Df ��2D �DH�b2
f�Df ��Df f�Df f�Df ��Df ��Df f�Df ��2D �D���D
f�Df ��Df f�Df f�Df ��Df ��Df ��ff ��2D �e.�HS
f�Df ��Df f�Df f�Df ��Df ��Df ��Df ��2D �eb�e.
f�Df ��Df f�Df ��ff f�Df f�Df f�Df ��2D eDH�2S
f�Df ��Df f�Df ��ff f�Df f�Df ��ff ��2D eD��DH
f�Df ��Df f�Df ��ff f�Df f�Df ��Df ��2D eD2�fH
f�Df ��Df f�Df ��ff f�Df ��ff f�Df ��2D �ee�.S
f�Df ��Df f�Df ��ff f�Df ��ff ��ff ��2D ����b.
f�Df ��Df f�Df ��ff f�Df ��ff ��Df ��2D ����2�
f�Df ��Df f�Df ��ff f�Df ��Df f�Df ��2D ��H��e
f�Df ��Df f�Df ��ff f�Df ��Df ��ff ��2D �2S���
f�Df ��Df f�Df ��ff f�Df ��Df ��Df ��2D �2e�H.
f�Df ��Df f�Df ��ff ��ff f�Df f�Df ��2D e2S�SD
f�Df ��Df f�Df ��ff ��ff f�Df ��ff ��2D e2e�S�
f�Df ��Df f�Df ��ff ��ff f�Df ��Df ��2D e2S�.�
f�Df ��Df f�Df ��ff ��ff ��ff f�Df ��2D �ff�b2
f�Df ��Df f�Df ��ff ��ff ��ff ��ff ��2D 2bS�D2
f�Df ��Df f�Df ��ff ��ff ��ff ��Df ��2D 2b.�b.
f�Df ��Df f�Df ��ff ��ff ��Df f�Df ��2D 2HS�bb

6
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::8



G141 SURFXUD GR ÖSWLPR SDUD DV YÄULDV FRPELQDÊØHV GH I56<
5
99999999999999999999999999999999999999999999999999999999999999999999999999999999999999997

 �  �  �  �  �  �  � �  �
�

i� 	

f�Df ��Df f�Df ��ff ��ff ��Df ��ff ��2D 2Hf�HD
f�Df ��Df f�Df ��ff ��ff ��Df ��Df ��2D 2H��S2
f�Df ��Df f�Df ��ff ��Df f�Df f�Df ��2D e�2��S
f�Df ��Df f�Df ��ff ��Df f�Df ��ff ��2D e���f�
f�Df ��Df f�Df ��ff ��Df f�Df ��Df ��2D e���ee
f�Df ��Df f�Df ��ff ��Df ��ff f�Df ��2D �f��fe
f�Df ��Df f�Df ��ff ��Df ��ff ��ff ��2D 2bb�eD
f�Df ��Df f�Df ��ff ��Df ��ff ��Df ��2D �f��2e
f�Df ��Df f�Df ��ff ��Df ��Df f�Df ��2D 2H.�fS
f�Df ��Df f�Df ��ff ��Df ��Df ��ff ��2D 2H��bS
f�Df ��Df f�Df ��ff ��Df ��Df ��Df ��2D 2H���S
f�Df ��Df f�Df ��Df f�Df f�Df f�Df ��2D eS.�be
f�Df ��Df f�Df ��Df f�Df f�Df ��ff ��2D eSf�be
f�Df ��Df f�Df ��Df f�Df f�Df ��Df ��2D eS���.
f�Df ��Df f�Df ��Df f�Df ��ff f�Df ��2D �D��Df
f�Df ��Df f�Df ��Df f�Df ��ff ��ff ��2D �e2�2f
f�Df ��Df f�Df ��Df f�Df ��ff ��Df ��2D �e���2
f�Df ��Df f�Df ��Df f�Df ��Df f�Df ��2D �eS�f.
f�Df ��Df f�Df ��Df f�Df ��Df ��ff ��2D ����2H
f�Df ��Df f�Df ��Df f�Df ��Df ��Df ��2D ����HH
f�Df ��Df f�Df ��Df ��ff f�Df f�Df ��2D e�D��D
f�Df ��Df f�Df ��Df ��ff f�Df ��ff ��2D e�2�bH
f�Df ��Df f�Df ��Df ��ff f�Df ��Df ��2D e�D�f�
f�Df ��Df f�Df ��Df ��ff ��ff f�Df ��2D �fH�DD
f�Df ��Df f�Df ��Df ��ff ��ff ��ff ��2D �f��Se
f�Df ��Df f�Df ��Df ��ff ��ff ��Df ��2D �fe�b.
f�Df ��Df f�Df ��Df ��ff ��Df f�Df ��2D 2b���e
f�Df ��Df f�Df ��Df ��ff ��Df ��ff ��2D 2HS�D.
f�Df ��Df f�Df ��Df ��ff ��Df ��Df ��2D 2H.��H
f�Df ��Df f�Df ��Df ��Df f�Df f�Df ��2D eef�Sb
f�Df ��Df f�Df ��Df ��Df f�Df ��ff ��2D e�b��.
f�Df ��Df f�Df ��Df ��Df f�Df ��Df ��2D ee��D2
f�Df ��Df f�Df ��Df ��Df ��ff f�Df ��2D ��f��S
f�Df ��Df f�Df ��Df ��Df ��ff ��ff ��2D �fS�2�
f�Df ��Df f�Df ��Df ��Df ��ff ��Df ��2D �f.�bf
f�Df ��Df f�Df ��Df ��Df ��Df f�Df ��2D 2b��fH
f�Df ��Df f�Df ��Df ��Df ��Df ��ff ��2D 2H.��2
f�Df ��Df f�Df ��Df ��Df ��Df ��Df ��2D 2HH��S
f�Df ��Df ��ff f�Df f�Df f�Df f�Df ��ff eHb�DH
f�Df ��Df ��ff f�Df f�Df f�Df ��ff ��ff eHD�fb
f�Df ��Df ��ff f�Df f�Df f�Df ��Df ��ff eHS�2�
f�Df ��Df ��ff f�Df f�Df ��ff f�Df ��ff �Hb�2H
f�Df ��Df ��ff f�Df f�Df ��ff ��ff ��ff �H��Hf
f�Df ��Df ��ff f�Df f�Df ��ff ��Df ��ff �H��bD
f�Df ��Df ��ff f�Df f�Df ��Df f�Df ��2D �Hb�2H
f�Df ��Df ��ff f�Df f�Df ��Df ��ff ��2D �Hf�DD
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f�Df ��Df ��ff f�Df f�Df ��Df ��Df ��2D �Hf��2
f�Df ��Df ��ff f�Df ��ff f�Df f�Df ��ff eS.�D2
f�Df ��Df ��ff f�Df ��ff f�Df ��ff ��ff eSS�Hb
f�Df ��Df ��ff f�Df ��ff f�Df ��Df ��2D eSb���
f�Df ��Df ��ff f�Df ��ff ��ff f�Df ��2D �DS���
f�Df ��Df ��ff f�Df ��ff ��ff ��ff ��2D �D��Hb
f�Df ��Df ��ff f�Df ��ff ��ff ��Df ��2D �DD�HH
f�Df ��Df ��ff f�Df ��ff ��Df f�Df ��2D �eb�H.
f�Df ��Df ��ff f�Df ��ff ��Df ��ff ��2D �eS�e�
f�Df ��Df ��ff f�Df ��ff ��Df ��Df ��2D �e.�b�
f�Df ��Df ��ff f�Df ��Df f�Df f�Df ��ff e.e�S�
f�Df ��Df ��ff f�Df ��Df f�Df ��ff ��2D e.e�.�
f�Df ��Df ��ff f�Df ��Df f�Df ��Df ��2D e..�ee
f�Df ��Df ��ff f�Df ��Df ��ff f�Df ��2D �Sf�bb
f�Df ��Df ��ff f�Df ��Df ��ff ��ff ��2D �Db��b
f�Df ��Df ��ff f�Df ��Df ��ff ��Df ��2D �S���.
f�Df ��Df ��ff f�Df ��Df ��Df f�Df ��2D �D���e
f�Df ��Df ��ff f�Df ��Df ��Df ��ff ��2D �Df��H
f�Df ��Df ��ff f�Df ��Df ��Df ��Df ��2D �D��b�
f�Df ��Df ��ff ��ff f�Df f�Df f�Df ��2D eSf�D2
f�Df ��Df ��ff ��ff f�Df f�Df ��ff ��2D eDe�f2
f�Df ��Df ��ff ��ff f�Df f�Df ��Df ��2D eDe�DS
f�Df ��Df ��ff ��ff f�Df ��ff f�Df ��2D �eS�b�
f�Df ��Df ��ff ��ff f�Df ��ff ��ff ��2D ��S��.
f�Df ��Df ��ff ��ff f�Df ��ff ��Df ��2D ��D�S.
f�Df ��Df ��ff ��ff f�Df ��Df f�Df ��2D �ef��.
f�Df ��Df ��ff ��ff f�Df ��Df ��ff ��2D �2H�D�
f�Df ��Df ��ff ��ff f�Df ��Df ��Df ��2D �2.��e
f�Df ��Df ��ff ��ff ��ff f�Df f�Df ��2D e2H�..
f�Df ��Df ��ff ��ff ��ff f�Df ��ff ��2D e2.�f�
f�Df ��Df ��ff ��ff ��ff f�Df ��Df ��2D e2b��H
f�Df ��Df ��ff ��ff ��ff ��ff f�Df ��2D �f2�HD
f�Df ��Df ��ff ��ff ��ff ��ff ��ff ��2D 2bH�H.
f�Df ��Df ��ff ��ff ��ff ��ff ��Df ��2D �ff�e2
f�Df ��Df ��ff ��ff ��ff ��Df f�Df ��2D 2HH�.H
f�Df ��Df ��ff ��ff ��ff ��Df ��ff ��2D 2H���S
f�Df ��Df ��ff ��ff ��ff ��Df ��Df ��2D 2He�f.
f�Df ��Df ��ff ��ff ��Df f�Df f�Df ��2D e�e�2H
f�Df ��Df ��ff ��ff ��Df f�Df ��ff ��2D e���e�
f�Df ��Df ��ff ��ff ��Df f�Df ��Df ��2D e�D�b�
f�Df ��Df ��ff ��ff ��Df ��ff f�Df ��2D �fe�bH
f�Df ��Df ��ff ��ff ��Df ��ff ��ff ��2D �f��Hf
f�Df ��Df ��ff ��ff ��Df ��ff ��Df ��2D �f��Sb
f�Df ��Df ��ff ��ff ��Df ��Df f�Df ��2D 2HH�HD
f�Df ��Df ��ff ��ff ��Df ��Df ��ff ��2D 2He�2H
f�Df ��Df ��ff ��ff ��Df ��Df ��Df ��2D 2HD�S�
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f�Df ��Df ��ff ��Df f�Df f�Df f�Df ��ff e.f�fD
f�Df ��Df ��ff ��Df f�Df f�Df ��ff ��2D eS���D
f�Df ��Df ��ff ��Df f�Df f�Df ��Df ��2D eS��HD
f�Df ��Df ��ff ��Df f�Df ��ff f�Df ��2D �DD�Df
f�Df ��Df ��ff ��Df f�Df ��ff ��ff ��2D �ee�D.
f�Df ��Df ��ff ��Df f�Df ��ff ��Df ��2D �e��.H
f�Df ��Df ��ff ��Df f�Df ��Df f�Df ��2D �e.�b�
f�Df ��Df ��ff ��Df f�Df ��Df ��ff ��2D ��D�S2
f�Df ��Df ��ff ��Df f�Df ��Df ��Df ��2D ��e��e
f�Df ��Df ��ff ��Df ��ff f�Df f�Df ��2D e�.���
f�Df ��Df ��ff ��Df ��ff f�Df ��ff ��2D e�D��D
f�Df ��Df ��ff ��Df ��ff f�Df ��Df ��2D e�.�e.
f�Df ��Df ��ff ��Df ��ff ��ff f�Df ��2D ��f�2b
f�Df ��Df ��ff ��Df ��ff ��ff ��ff ��2D �fD�be
f�Df ��Df ��ff ��Df ��ff ��ff ��Df ��2D �f.�e�
f�Df ��Df ��ff ��Df ��ff ��Df f�Df ��2D 2be�Hb
f�Df ��Df ��ff ��Df ��ff ��Df ��ff ��2D 2HH�H2
f�Df ��Df ��ff ��Df ��ff ��Df ��Df ��2D 2Hb�S2
f�Df ��Df ��ff ��Df ��Df f�Df f�Df ��2D ee2�S.
f�Df ��Df ��ff ��Df ��Df f�Df ��ff ��2D ee��D�
f�Df ��Df ��ff ��Df ��Df f�Df ��Df ��2D ee��bH
f�Df ��Df ��ff ��Df ��Df ��ff f�Df ��2D ��2���
f�Df ��Df ��ff ��Df ��Df ��ff ��ff ��2D �fH�D�
f�Df ��Df ��ff ��Df ��Df ��ff ��Df ��2D ��f��e
f�Df ��Df ��ff ��Df ��Df ��Df f�Df ��2D 2be�S�
f�Df ��Df ��ff ��Df ��Df ��Df ��ff ��2D 2Hb�DH
f�Df ��Df ��ff ��Df ��Df ��Df ��Df ��2D 2bf�Hf
f�Df ��Df ��Df f�Df f�Df f�Df f�Df ��ff eb2�fH
f�Df ��Df ��Df f�Df f�Df f�Df ��ff ��ff eH.�Db
f�Df ��Df ��Df f�Df f�Df f�Df ��Df ��ff eHH�.�
f�Df ��Df ��Df f�Df f�Df ��ff f�Df ��ff �b��.H
f�Df ��Df ��Df f�Df f�Df ��ff ��ff ��ff �He��f
f�Df ��Df ��Df f�Df f�Df ��ff ��Df ��ff �He�eD
f�Df ��Df ��Df f�Df f�Df ��Df f�Df ��2D �b��.H
f�Df ��Df ��Df f�Df f�Df ��Df ��ff ��2D �H��fD
f�Df ��Df ��Df f�Df f�Df ��Df ��Df ��2D �H2�H2
f�Df ��Df ��Df f�Df ��ff f�Df f�Df ��ff e.f�f2
f�Df ��Df ��Df f�Df ��ff f�Df ��ff ��ff eSb��b
f�Df ��Df ��Df f�Df ��ff f�Df ��Df ��2D e.��H�
f�Df ��Df ��Df f�Df ��ff ��ff f�Df ��2D �DH�S�
f�Df ��Df ��Df f�Df ��ff ��ff ��ff ��2D �DS��b
f�Df ��Df ��Df f�Df ��ff ��ff ��Df ��2D �DH��H
f�Df ��Df ��Df f�Df ��ff ��Df f�Df ��2D �D2��.
f�Df ��Df ��Df f�Df ��ff ��Df ��ff ��2D �eH�b�
f�Df ��Df ��Df f�Df ��ff ��Df ��Df ��2D �Df�e�
f�Df ��Df ��Df f�Df ��Df f�Df f�Df ��ff e..���
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f�Df ��Df ��Df f�Df ��Df f�Df ��ff ��2D e..�2�
f�Df ��Df ��Df f�Df ��Df f�Df ��Df ��2D e.b�be
f�Df ��Df ��Df f�Df ��Df ��ff f�Df ��2D �S��eb
f�Df ��Df ��Df f�Df ��Df ��ff ��ff ��2D �S��Sb
f�Df ��Df ��Df f�Df ��Df ��ff ��Df ��2D �S��H.
f�Df ��Df ��Df f�Df ��Df ��Df f�Df ��2D �DD�Se
f�Df ��Df ��Df f�Df ��Df ��Df ��ff ��2D �D2�SH
f�Df ��Df ��Df f�Df ��Df ��Df ��Df ��2D �De�e�
f�Df ��Df ��Df ��ff f�Df f�Df f�Df ��2D eS��f2
f�Df ��Df ��Df ��ff f�Df f�Df ��ff ��2D eDS�D2
f�Df ��Df ��Df ��ff f�Df f�Df ��Df ��2D eD.�fS
f�Df ��Df ��Df ��ff f�Df ��ff f�Df ��2D �eb�e�
f�Df ��Df ��Df ��ff f�Df ��ff ��ff ��2D ��H�H.
f�Df ��Df ��Df ��ff f�Df ��ff ��Df ��2D ��H��.
f�Df ��Df ��Df ��ff f�Df ��Df f�Df ��2D �e2�H.
f�Df ��Df ��Df ��ff f�Df ��Df ��ff ��2D ����f�
f�Df ��Df ��Df ��ff f�Df ��Df ��Df ��2D �2b�He
f�Df ��Df ��Df ��ff ��ff f�Df f�Df ��2D e���2.
f�Df ��Df ��Df ��ff ��ff f�Df ��ff ��2D e2b�D�
f�Df ��Df ��Df ��ff ��ff f�Df ��Df ��2D e���SH
f�Df ��Df ��Df ��ff ��ff ��ff f�Df ��2D �fD��D
f�Df ��Df ��Df ��ff ��ff ��ff ��ff ��2D �f���.
f�Df ��Df ��Df ��ff ��ff ��ff ��Df ��2D �f2�b2
f�Df ��Df ��Df ��ff ��ff ��Df f�Df ��2D 2b��2H
f�Df ��Df ��Df ��ff ��ff ��Df ��ff ��2D 2HD�SS
f�Df ��Df ��Df ��ff ��ff ��Df ��Df ��2D 2HS�D.
f�Df ��Df ��Df ��ff ��Df f�Df f�Df ��2D e�S�.H
f�Df ��Df ��Df ��ff ��Df f�Df ��ff ��2D e�D�b�
f�Df ��Df ��Df ��ff ��Df f�Df ��Df ��2D e�H�e�
f�Df ��Df ��Df ��ff ��Df ��ff f�Df ��2D �f.�eH
f�Df ��Df ��Df ��ff ��Df ��ff ��ff ��2D �fe��f
f�Df ��Df ��Df ��ff ��Df ��ff ��Df ��2D �fS��b
f�Df ��Df ��Df ��ff ��Df ��Df f�Df ��2D 2b���D
f�Df ��Df ��Df ��ff ��Df ��Df ��ff ��2D 2HS�.H
f�Df ��Df ��Df ��ff ��Df ��Df ��Df ��2D 2HH���
f�Df ��Df ��Df ��Df f�Df f�Df f�Df ��ff e.2�DD
f�Df ��Df ��Df ��Df f�Df f�Df ��ff ��2D eSD�HD
f�Df ��Df ��Df ��Df f�Df f�Df ��Df ��2D eSS��D
f�Df ��Df ��Df ��Df f�Df ��ff f�Df ��2D �DH�ff
f�Df ��Df ��Df ��Df f�Df ��ff ��ff ��2D �e.�f.
f�Df ��Df ��Df ��Df f�Df ��ff ��Df ��2D �eS�2H
f�Df ��Df ��Df ��Df f�Df ��Df f�Df ��2D �Df�e�
f�Df ��Df ��Df ��Df f�Df ��Df ��ff ��2D ��H��2
f�Df ��Df ��Df ��Df f�Df ��Df ��Df ��2D ��S�He
f�Df ��Df ��Df ��Df ��ff f�Df f�Df ��2D e�b�H�
f�Df ��Df ��Df ��Df ��ff f�Df ��ff ��2D e�.�HD
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f�Df ��Df ��Df ��Df ��ff f�Df ��Df ��2D e�b�b.
f�Df ��Df ��Df ��Df ��ff ��ff f�Df ��2D ��2�.b
f�Df ��Df ��Df ��Df ��ff ��ff ��ff ��2D �fH�ee
f�Df ��Df ��Df ��Df ��ff ��ff ��Df ��2D �fb�b�
f�Df ��Df ��Df ��Df ��ff ��Df f�Df ��2D 2b.��b
f�Df ��Df ��Df ��Df ��ff ��Df ��ff ��2D 2b���2
f�Df ��Df ��Df ��Df ��ff ��Df ��Df ��2D 2b2��2
f�Df ��Df ��Df ��Df ��Df f�Df f�Df ��2D eeD��.
f�Df ��Df ��Df ��Df ��Df f�Df ��ff ��2D eee�f�
f�Df ��Df ��Df ��Df ��Df f�Df ��Df ��2D eeS�eH
f�Df ��Df ��Df ��Df ��Df ��ff f�Df ��2D ��e�S�
f�Df ��Df ��Df ��Df ��Df ��ff ��ff ��2D ����f�
f�Df ��Df ��Df ��Df ��Df ��ff ��Df ��2D ��2�He
f�Df ��Df ��Df ��Df ��Df ��Df f�Df ��2D 2b.���
f�Df ��Df ��Df ��Df ��Df ��Df ��ff ��2D 2b2�fH
f�Df ��Df ��Df ��Df ��Df ��Df ��Df ��2D 2b���f
��ff f�Df f�Df f�Df f�Df f�Df f�Df ��ff Db��HS
��ff f�Df f�Df f�Df f�Df f�Df ��ff ��ff DHS��2
��ff f�Df f�Df f�Df f�Df f�Df ��Df ��ff DHS�eH
��ff f�Df f�Df f�Df f�Df ��ff f�Df ��ff eH��SS
��ff f�Df f�Df f�Df f�Df ��ff ��ff ��ff eSb�SH
��ff f�Df f�Df f�Df f�Df ��ff ��Df ��ff eSH�Sf
��ff f�Df f�Df f�Df f�Df ��Df f�Df ��ff e.S�bD
��ff f�Df f�Df f�Df f�Df ��Df ��ff ��ff eS���S
��ff f�Df f�Df f�Df f�Df ��Df ��Df ��ff eS���e
��ff f�Df f�Df f�Df ��ff f�Df f�Df ��ff DD.�bH
��ff f�Df f�Df f�Df ��ff f�Df ��ff ��ff DD��2H
��ff f�Df f�Df f�Df ��ff f�Df ��Df ��ff DDe�.S
��ff f�Df f�Df f�Df ��ff ��ff f�Df ��ff e�f�S2
��ff f�Df f�Df f�Df ��ff ��ff ��ff ��ff e22�bf
��ff f�Df f�Df f�Df ��ff ��ff ��Df ��ff e2��e�
��ff f�Df f�Df f�Df ��ff ��Df f�Df ��2D e�b��b
��ff f�Df f�Df f�Df ��ff ��Df ��ff ��2D efb�2b
��ff f�Df f�Df f�Df ��ff ��Df ��Df ��2D efH�.e
��ff f�Df f�Df f�Df ��Df f�Df f�Df ��ff DD��f2
��ff f�Df f�Df f�Df ��Df f�Df ��ff ��ff DDf�.�
��ff f�Df f�Df f�Df ��Df f�Df ��Df ��ff DD2�bb
��ff f�Df f�Df f�Df ��Df ��ff f�Df ��2D e�H�f�
��ff f�Df f�Df f�Df ��Df ��ff ��ff ��2D e�2�f�
��ff f�Df f�Df f�Df ��Df ��ff ��Df ��2D e���2.
��ff f�Df f�Df f�Df ��Df ��Df f�Df ��2D ef��H.
��ff f�Df f�Df f�Df ��Df ��Df ��ff ��2D �b��HH
��ff f�Df f�Df f�Df ��Df ��Df ��Df ��2D �be�2f
��ff f�Df f�Df ��ff f�Df f�Df f�Df ��2D D.H�eb
��ff f�Df f�Df ��ff f�Df f�Df ��ff ��2D DSb��H
��ff f�Df f�Df ��ff f�Df f�Df ��Df ��2D DSb��b
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��ff f�Df f�Df ��ff f�Df ��ff f�Df ��2D eD.���
��ff f�Df f�Df ��ff f�Df ��ff ��ff ��2D ee2�.2
��ff f�Df f�Df ��ff f�Df ��ff ��Df ��2D eef�b.
��ff f�Df f�Df ��ff f�Df ��Df f�Df ��2D eeS�2f
��ff f�Df f�Df ��ff f�Df ��Df ��ff ��2D e2b��S
��ff f�Df f�Df ��ff f�Df ��Df ��Df ��2D e2S�Sb
��ff f�Df f�Df ��ff ��ff f�Df f�Df ��2D D�.�f�
��ff f�Df f�Df ��ff ��ff f�Df ��ff ��2D D�f�S�
��ff f�Df f�Df ��ff ��ff f�Df ��Df ��2D D���SD
��ff f�Df f�Df ��ff ��ff ��ff f�Df ��2D �bb�SH
��ff f�Df f�Df ��ff ��ff ��ff ��ff ��2D �HH�b�
��ff f�Df f�Df ��ff ��ff ��ff ��Df ��2D �HH�SD
��ff f�Df f�Df ��ff ��ff ��Df f�Df ��2D �H���2
��ff f�Df f�Df ��ff ��ff ��Df ��ff ��2D �S.�2f
��ff f�Df f�Df ��ff ��ff ��Df ��Df ��2D �SD�eH
��ff f�Df f�Df ��ff ��Df f�Df f�Df ��2D D2H�e�
��ff f�Df f�Df ��ff ��Df f�Df ��ff ��2D D2e�De
��ff f�Df f�Df ��ff ��Df f�Df ��Df ��2D D2S�eD
��ff f�Df f�Df ��ff ��Df ��ff f�Df ��2D �Hf�H�
��ff f�Df f�Df ��ff ��Df ��ff ��ff ��2D �.2��f
��ff f�Df f�Df ��ff ��Df ��ff ��Df ��2D �.2�H�
��ff f�Df f�Df ��ff ��Df ��Df f�Df ��2D �DS��2
��ff f�Df f�Df ��ff ��Df ��Df ��ff ��2D �ee�.�
��ff f�Df f�Df ��ff ��Df ��Df ��Df ��2D �ee��2
��ff f�Df f�Df ��Df f�Df f�Df f�Df ��ff DHH�bf
��ff f�Df f�Df ��Df f�Df f�Df ��ff ��ff D.b�eb
��ff f�Df f�Df ��Df f�Df f�Df ��Df ��ff D.b�ee
��ff f�Df f�Df ��Df f�Df ��ff f�Df ��ff eS.�2�
��ff f�Df f�Df ��Df f�Df ��ff ��ff ��2D eD2�2�
��ff f�Df f�Df ��Df f�Df ��ff ��Df ��2D eDf��S
��ff f�Df f�Df ��Df f�Df ��Df f�Df ��2D eDD�SH
��ff f�Df f�Df ��Df f�Df ��Df ��ff ��2D e�H�2b
��ff f�Df f�Df ��Df f�Df ��Df ��Df ��2D e�D�eH
��ff f�Df f�Df ��Df ��ff f�Df f�Df ��ff De.��S
��ff f�Df f�Df ��Df ��ff f�Df ��ff ��ff Def�Sf
��ff f�Df f�Df ��Df ��ff f�Df ��Df ��ff De��D.
��ff f�Df f�Df ��Df ��ff ��ff f�Df ��2D efb�2S
��ff f�Df f�Df ��Df ��ff ��ff ��ff ��2D �bH�f�
��ff f�Df f�Df ��Df ��ff ��ff ��Df ��2D �b.�SD
��ff f�Df f�Df ��Df ��ff ��Df f�Df ��2D �bf���
��ff f�Df f�Df ��Df ��ff ��Df ��ff ��2D �.D�Se
��ff f�Df f�Df ��Df ��ff ��Df ��Df ��2D �.��..
��ff f�Df f�Df ��Df ��Df f�Df f�Df ��2D D�H�e2
��ff f�Df f�Df ��Df ��Df f�Df ��ff ��2D D�e��b
��ff f�Df f�Df ��Df ��Df f�Df ��Df ��2D D�S�f2
��ff f�Df f�Df ��Df ��Df ��ff f�Df ��2D �Hb�.b
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��ff f�Df f�Df ��Df ��Df ��ff ��ff ��2D �Hf�.�
��ff f�Df f�Df ��Df ��Df ��ff ��Df ��2D �H����
��ff f�Df f�Df ��Df ��Df ��Df f�Df ��2D �Se�S.
��ff f�Df f�Df ��Df ��Df ��Df ��ff ��2D �D2�eD
��ff f�Df f�Df ��Df ��Df ��Df ��Df ��2D �D��SH
��ff f�Df ��ff f�Df f�Df f�Df f�Df ��ff DbS�2f
��ff f�Df ��ff f�Df f�Df f�Df ��ff ��ff DHH�DH
��ff f�Df ��ff f�Df f�Df f�Df ��Df ��ff DHH�bS
��ff f�Df ��ff f�Df f�Df ��ff f�Df ��ff eH��b2
��ff f�Df ��ff f�Df f�Df ��ff ��ff ��ff e.2��2
��ff f�Df ��ff f�Df f�Df ��ff ��Df ��ff e.��fH
��ff f�Df ��ff f�Df f�Df ��Df f�Df ��ff e.b���
��ff f�Df ��ff f�Df f�Df ��Df ��ff ��ff eSD�DH
��ff f�Df ��ff f�Df f�Df ��Df ��Df ��ff eS��H2
��ff f�Df ��ff f�Df ��ff f�Df f�Df ��ff DSf�2�
��ff f�Df ��ff f�Df ��ff f�Df ��ff ��ff DDD�.�
��ff f�Df ��ff f�Df ��ff f�Df ��Df ��ff DD.�2e
��ff f�Df ��ff f�Df ��ff ��ff f�Df ��ff e�2�.e
��ff f�Df ��ff f�Df ��ff ��ff ��ff ��ff e2D��f
��ff f�Df ��ff f�Df ��ff ��ff ��Df ��ff e2D�bf
��ff f�Df ��ff f�Df ��ff ��Df f�Df ��ff e2��Se
��ff f�Df ��ff f�Df ��ff ��Df ��ff ��2D e���.�
��ff f�Df ��ff f�Df ��ff ��Df ��Df ��2D e���2�
��ff f�Df ��ff f�Df ��Df f�Df f�Df ��ff DDD�2.
��ff f�Df ��ff f�Df ��Df f�Df ��ff ��ff DD���D
��ff f�Df ��ff f�Df ��Df f�Df ��Df ��ff DDD�e.
��ff f�Df ��ff f�Df ��Df ��ff f�Df ��ff e2f��H
��ff f�Df ��ff f�Df ��Df ��ff ��ff ��2D e�e�eS
��ff f�Df ��ff f�Df ��Df ��ff ��Df ��2D e�D�.D
��ff f�Df ��ff f�Df ��Df ��Df f�Df ��2D efe���
��ff f�Df ��ff f�Df ��Df ��Df ��ff ��2D �bS��2
��ff f�Df ��ff f�Df ��Df ��Df ��Df ��2D �bS�Sb
��ff f�Df ��ff ��ff f�Df f�Df f�Df ��2D DHf�b�
��ff f�Df ��ff ��ff f�Df f�Df ��ff ��2D D.��HS
��ff f�Df ��ff ��ff f�Df f�Df ��Df ��2D D.��HH
��ff f�Df ��ff ��ff f�Df ��ff f�Df ��2D eDb�.�
��ff f�Df ��ff ��ff f�Df ��ff ��ff ��2D eeD��b
��ff f�Df ��ff ��ff f�Df ��ff ��Df ��2D ee��eS
��ff f�Df ��ff ��ff f�Df ��Df f�Df ��2D eeH�De
��ff f�Df ��ff ��ff f�Df ��Df ��ff ��2D e���H2
��ff f�Df ��ff ��ff f�Df ��Df ��Df ��2D e2b��H
��ff f�Df ��ff ��ff ��ff f�Df f�Df ��2D D�b�ef
��ff f�Df ��ff ��ff ��ff f�Df ��ff ��2D D���fH
��ff f�Df ��ff ��ff ��ff f�Df ��Df ��2D D�e��e
��ff f�Df ��ff ��ff ��ff ��ff f�Df ��2D ef��bb
��ff f�Df ��ff ��ff ��ff ��ff ��ff ��2D �b���H
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��ff f�Df ��ff ��ff ��ff ��ff ��Df ��2D �b���e
��ff f�Df ��ff ��ff ��ff ��Df f�Df ��2D �H���H
��ff f�Df ��ff ��ff ��ff ��Df ��ff ��2D �Sb�Se
��ff f�Df ��ff ��ff ��ff ��Df ��Df ��2D �S.�b.
��ff f�Df ��ff ��ff ��Df f�Df f�Df ��2D D�f�.b
��ff f�Df ��ff ��ff ��Df f�Df ��ff ��2D D2.�f�
��ff f�Df ��ff ��ff ��Df f�Df ��Df ��2D D2H�be
��ff f�Df ��ff ��ff ��Df ��ff f�Df ��2D �H���e
��ff f�Df ��ff ��ff ��Df ��ff ��ff ��2D �.e�.D
��ff f�Df ��ff ��ff ��Df ��ff ��Df ��2D �.D���
��ff f�Df ��ff ��ff ��Df ��Df f�Df ��2D �DH�DH
��ff f�Df ��ff ��ff ��Df ��Df ��ff ��2D �e.��.
��ff f�Df ��ff ��ff ��Df ��Df ��Df ��2D �eS�Sf
��ff f�Df ��ff ��Df f�Df f�Df f�Df ��ff Db���H
��ff f�Df ��ff ��Df f�Df f�Df ��ff ��ff DH��b�
��ff f�Df ��ff ��Df f�Df f�Df ��Df ��ff DH��b2
��ff f�Df ��ff ��Df f�Df ��ff f�Df ��ff eSb�ef
��ff f�Df ��ff ��Df f�Df ��ff ��ff ��ff eDe�SD
��ff f�Df ��ff ��Df f�Df ��ff ��Df ��2D eD2�HD
��ff f�Df ��ff ��Df f�Df ��Df f�Df ��2D eD.�b.
��ff f�Df ��ff ��Df f�Df ��Df ��ff ��2D eef�.e
��ff f�Df ��ff ��Df f�Df ��Df ��Df ��2D e�.�b.
��ff f�Df ��ff ��Df ��ff f�Df f�Df ��ff Deb�D�
��ff f�Df ��ff ��Df ��ff f�Df ��ff ��ff De��f�
��ff f�Df ��ff ��Df ��ff f�Df ��Df ��ff Dee�fe
��ff f�Df ��ff ��Df ��ff ��ff f�Df ��2D e���D�
��ff f�Df ��ff ��Df ��ff ��ff ��ff ��2D eff�eS
��ff f�Df ��ff ��Df ��ff ��ff ��Df ��2D eff���
��ff f�Df ��ff ��Df ��ff ��Df f�Df ��2D �b2��2
��ff f�Df ��ff ��Df ��ff ��Df ��ff ��2D �.H�fS
��ff f�Df ��ff ��Df ��ff ��Df ��Df ��2D �.S�2D
��ff f�Df ��ff ��Df ��Df f�Df f�Df ��ff Def�S�
��ff f�Df ��ff ��Df ��Df f�Df ��ff ��ff D�S�S�
��ff f�Df ��ff ��Df ��Df f�Df ��Df ��2D D�H�D�
��ff f�Df ��ff ��Df ��Df ��ff f�Df ��2D �b2�fe
��ff f�Df ��ff ��Df ��Df ��ff ��ff ��2D �H���D
��ff f�Df ��ff ��Df ��Df ��ff ��Df ��2D �H��S�
��ff f�Df ��ff ��Df ��Df ��Df f�Df ��2D �SS�HD
��ff f�Df ��ff ��Df ��Df ��Df ��ff ��2D �De�H.
��ff f�Df ��ff ��Df ��Df ��Df ��Df ��2D �De��D
��ff f�Df ��Df f�Df f�Df f�Df f�Df ��ff DbH�.f
��ff f�Df ��Df f�Df f�Df f�Df ��ff ��ff Db��fH
��ff f�Df ��Df f�Df f�Df f�Df ��Df ��ff Db��eS
��ff f�Df ��Df f�Df f�Df ��ff f�Df ��ff eHS�e2
��ff f�Df ��Df f�Df f�Df ��ff ��ff ��ff e.e�S2
��ff f�Df ��Df f�Df f�Df ��ff ��Df ��ff e.��DH

6
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::8



G141 SURFXUD GR ÖSWLPR SDUD DV YÄULDV FRPELQDÊØHV GH I57:
5
99999999999999999999999999999999999999999999999999999999999999999999999999999999999999997

 �  �  �  �  �  �  � �  �
�

i� 	

��ff f�Df ��Df f�Df f�Df ��Df f�Df ��ff eH��S�
��ff f�Df ��Df f�Df f�Df ��Df ��ff ��ff eSH�fH
��ff f�Df ��Df f�Df f�Df ��Df ��Df ��ff eSS��2
��ff f�Df ��Df f�Df ��ff f�Df f�Df ��ff DS2�.�
��ff f�Df ��Df f�Df ��ff f�Df ��ff ��ff DDH�2�
��ff f�Df ��Df f�Df ��ff f�Df ��Df ��ff DDb�.e
��ff f�Df ��Df f�Df ��ff ��ff f�Df ��ff e�D�2e
��ff f�Df ��Df f�Df ��ff ��ff ��ff ��ff e2.�Hf
��ff f�Df ��Df f�Df ��ff ��ff ��Df ��ff e2H�ef
��ff f�Df ��Df f�Df ��ff ��Df f�Df ��ff e2e��e
��ff f�Df ��Df f�Df ��ff ��Df ��ff ��2D e�e�2�
��ff f�Df ��Df f�Df ��ff ��Df ��Df ��2D e���.�
��ff f�Df ��Df f�Df ��Df f�Df f�Df ��ff DD.�..
��ff f�Df ��Df f�Df ��Df f�Df ��ff ��ff DDD�SD
��ff f�Df ��Df f�Df ��Df f�Df ��Df ��ff DD.�b.
��ff f�Df ��Df f�Df ��Df ��ff f�Df ��ff e22�SH
��ff f�Df ��Df f�Df ��Df ��ff ��ff ��2D e�S�bS
��ff f�Df ��Df f�Df ��Df ��ff ��Df ��2D e�H�2D
��ff f�Df ��Df f�Df ��Df ��Df f�Df ��2D efS�S�
��ff f�Df ��Df f�Df ��Df ��Df ��ff ��2D �bH�H2
��ff f�Df ��Df f�Df ��Df ��Df ��Df ��2D �bb��b
��ff f�Df ��Df ��ff f�Df f�Df f�Df ��2D DH��e�
��ff f�Df ��Df ��ff f�Df f�Df ��ff ��2D D.e��S
��ff f�Df ��Df ��ff f�Df f�Df ��Df ��2D D.e��H
��ff f�Df ��Df ��ff f�Df ��ff f�Df ��2D eS2�2�
��ff f�Df ��Df ��ff f�Df ��ff ��ff ��2D ee.�Sb
��ff f�Df ��Df ��ff f�Df ��ff ��Df ��2D eeD�bS
��ff f�Df ��Df ��ff f�Df ��Df f�Df ��2D eD��fe
��ff f�Df ��Df ��ff f�Df ��Df ��ff ��2D e�e��2
��ff f�Df ��Df ��ff f�Df ��Df ��Df ��2D e���SH
��ff f�Df ��Df ��ff ��ff f�Df f�Df ��2D De��bf
��ff f�Df ��Df ��ff ��ff f�Df ��ff ��2D D�D�DH
��ff f�Df ��Df ��ff ��ff f�Df ��Df ��2D D�S�Se
��ff f�Df ��Df ��ff ��ff ��ff f�Df ��2D efe�eb
��ff f�Df ��Df ��ff ��ff ��ff ��ff ��2D �b��HH
��ff f�Df ��Df ��ff ��ff ��ff ��Df ��2D �b��Se
��ff f�Df ��Df ��ff ��ff ��Df f�Df ��2D �HD�HH
��ff f�Df ��Df ��ff ��ff ��Df ��ff ��2D �.2��e
��ff f�Df ��Df ��ff ��ff ��Df ��Df ��2D �.f�e.
��ff f�Df ��Df ��ff ��Df f�Df f�Df ��2D D���2b
��ff f�Df ��Df ��ff ��Df f�Df ��ff ��2D D2b�D�
��ff f�Df ��Df ��ff ��Df f�Df ��Df ��2D D���ee
��ff f�Df ��Df ��ff ��Df ��ff f�Df ��2D �HD�Se
��ff f�Df ��Df ��ff ��Df ��ff ��ff ��2D �..�2D
��ff f�Df ��Df ��ff ��Df ��ff ��Df ��2D �..�H�
��ff f�Df ��Df ��ff ��Df ��Df f�Df ��2D �S��fH
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��ff f�Df ��Df ��ff ��Df ��Df ��ff ��2D �eb�S.
��ff f�Df ��Df ��ff ��Df ��Df ��Df ��2D �eb��f
��ff f�Df ��Df ��Df f�Df f�Df f�Df ��ff Db��SH
��ff f�Df ��Df ��Df f�Df f�Df ��ff ��ff DHe�e�
��ff f�Df ��Df ��Df f�Df f�Df ��Df ��ff DHe�e2
��ff f�Df ��Df ��Df f�Df ��ff f�Df ��ff e.��bf
��ff f�Df ��Df ��Df f�Df ��ff ��ff ��ff eD.��D
��ff f�Df ��Df ��Df f�Df ��ff ��Df ��2D eDD��D
��ff f�Df ��Df ��Df f�Df ��Df f�Df ��2D eSf�e.
��ff f�Df ��Df ��Df f�Df ��Df ��ff ��2D ee��2e
��ff f�Df ��Df ��Df f�Df ��Df ��Df ��2D eef�e.
��ff f�Df ��Df ��Df ��ff f�Df f�Df ��ff DD2�f�
��ff f�Df ��Df ��Df ��ff f�Df ��ff ��ff DeD�D�
��ff f�Df ��Df ��Df ��ff f�Df ��Df ��ff DeS�De
��ff f�Df ��Df ��Df ��ff ��ff f�Df ��2D e�e�f�
��ff f�Df ��Df ��Df ��ff ��ff ��ff ��2D ef2�bS
��ff f�Df ��Df ��Df ��ff ��ff ��Df ��2D ef2�S�
��ff f�Df ��Df ��Df ��ff ��Df f�Df ��2D �be�H2
��ff f�Df ��Df ��Df ��ff ��Df ��ff ��2D �Hf�DS
��ff f�Df ��Df ��Df ��ff ��Df ��Df ��2D �.H�.D
��ff f�Df ��Df ��Df ��Df f�Df f�Df ��ff De����
��ff f�Df ��Df ��Df ��Df f�Df ��ff ��ff D�b���
��ff f�Df ��Df ��Df ��Df f�Df ��Df ��2D De��f�
��ff f�Df ��Df ��Df ��Df ��ff f�Df ��2D �be�De
��ff f�Df ��Df ��Df ��Df ��ff ��ff ��2D �HD�SD
��ff f�Df ��Df ��Df ��Df ��ff ��Df ��2D �HS���
��ff f�Df ��Df ��Df ��Df ��Df f�Df ��2D �Sb��D
��ff f�Df ��Df ��Df ��Df ��Df ��ff ��2D �D.��.
��ff f�Df ��Df ��Df ��Df ��Df ��Df ��2D �DS�SD
��ff ��ff f�Df f�Df f�Df f�Df f�Df ��2D Dfb��b
��ff ��ff f�Df f�Df f�Df f�Df ��ff ��ff Df��e.
��ff ��ff f�Df f�Df f�Df f�Df ��Df ��ff Dfe��.
��ff ��ff f�Df f�Df f�Df ��ff f�Df ��2D efe��D
��ff ��ff f�Df f�Df f�Df ��ff ��ff ��ff �bD���
��ff ��ff f�Df f�Df f�Df ��ff ��Df ��ff �be�He
��ff ��ff f�Df f�Df f�Df ��Df f�Df ��2D ef2�Db
��ff ��ff f�Df f�Df f�Df ��Df ��ff ��2D �b2��f
��ff ��ff f�Df f�Df f�Df ��Df ��Df ��2D �b���S
��ff ��ff f�Df f�Df ��ff f�Df f�Df ��2D eH��bf
��ff ��ff f�Df f�Df ��ff f�Df ��ff ��2D eH��2S
��ff ��ff f�Df f�Df ��ff f�Df ��Df ��ff eH��2S
��ff ��ff f�Df f�Df ��ff ��ff f�Df ��2D �S.�e.
��ff ��ff f�Df f�Df ��ff ��ff ��ff ��2D �S2�S2
��ff ��ff f�Df f�Df ��ff ��ff ��Df ��2D �Se�ff
��ff ��ff f�Df f�Df ��ff ��Df f�Df ��2D �Sf�Sb
��ff ��ff f�Df f�Df ��ff ��Df ��ff ��2D �De�2D
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��ff ��ff f�Df f�Df ��ff ��Df ��Df ��2D �De�H�
��ff ��ff f�Df f�Df ��Df f�Df f�Df ��2D eHD�Sf
��ff ��ff f�Df f�Df ��Df f�Df ��ff ��2D eHe�eD
��ff ��ff f�Df f�Df ��Df f�Df ��Df ��2D eH.�f2
��ff ��ff f�Df f�Df ��Df ��ff f�Df ��2D �Se�.e
��ff ��ff f�Df f�Df ��Df ��ff ��ff ��2D �Sf�.2
��ff ��ff f�Df f�Df ��Df ��ff ��Df ��2D �S2�Df
��ff ��ff f�Df f�Df ��Df ��Df f�Df ��2D �De�.�
��ff ��ff f�Df f�Df ��Df ��Df ��ff ��2D �eb�2D
��ff ��ff f�Df f�Df ��Df ��Df ��Df ��2D �Df��D
��ff ��ff f�Df ��ff f�Df f�Df f�Df ��2D eH���S
��ff ��ff f�Df ��ff f�Df f�Df ��ff ��2D e.D�.D
��ff ��ff f�Df ��ff f�Df f�Df ��Df ��2D e.S�22
��ff ��ff f�Df ��ff f�Df ��ff f�Df ��2D �SS���
��ff ��ff f�Df ��ff f�Df ��ff ��ff ��2D �De�fD
��ff ��ff f�Df ��ff f�Df ��ff ��Df ��2D �D��fD
��ff ��ff f�Df ��ff f�Df ��Df f�Df ��2D �D.�2.
��ff ��ff f�Df ��ff f�Df ��Df ��ff ��2D �e��eH
��ff ��ff f�Df ��ff f�Df ��Df ��Df ��2D �e��H2
��ff ��ff f�Df ��ff ��ff f�Df f�Df ��2D eeb�bH
��ff ��ff f�Df ��ff ��ff f�Df ��ff ��2D eeD�.H
��ff ��ff f�Df ��ff ��ff f�Df ��Df ��2D ee.�e2
��ff ��ff f�Df ��ff ��ff ��ff f�Df ��2D �2f�Db
��ff ��ff f�Df ��ff ��ff ��ff ��ff ��2D ����fe
��ff ��ff f�Df ��ff ��ff ��ff ��Df ��2D ����.D
��ff ��ff f�Df ��ff ��ff ��Df f�Df ��2D �fD�2b
��ff ��ff f�Df ��ff ��ff ��Df ��ff ��2D 2bD�DD
��ff ��ff f�Df ��ff ��ff ��Df ��Df ��2D 2bD�2e
��ff ��ff f�Df ��ff ��Df f�Df f�Df ��2D eeH�Df
��ff ��ff f�Df ��ff ��Df f�Df ��ff ��2D eeS�fH
��ff ��ff f�Df ��ff ��Df f�Df ��Df ��2D eeH��H
��ff ��ff f�Df ��ff ��Df ��ff f�Df ��2D ��2��e
��ff ��ff f�Df ��ff ��Df ��ff ��ff ��2D �fS�ef
��ff ��ff f�Df ��ff ��Df ��ff ��Df ��2D �f.�Hf
��ff ��ff f�Df ��ff ��Df ��Df f�Df ��2D 2b2�b�
��ff ��ff f�Df ��ff ��Df ��Df ��ff ��2D 2HD�2H
��ff ��ff f�Df ��ff ��Df ��Df ��Df ��2D 2HD�H�
��ff ��ff f�Df ��Df f�Df f�Df f�Df ��2D eb��fH
��ff ��ff f�Df ��Df f�Df f�Df ��ff ��2D eHD���
��ff ��ff f�Df ��Df f�Df f�Df ��Df ��2D eHD�.�
��ff ��ff f�Df ��Df f�Df ��ff f�Df ��2D �.D�2b
��ff ��ff f�Df ��Df f�Df ��ff ��ff ��2D �S2�e�
��ff ��ff f�Df ��Df f�Df ��ff ��Df ��2D �S���2
��ff ��ff f�Df ��Df f�Df ��Df f�Df ��2D �SD�eS
��ff ��ff f�Df ��Df f�Df ��Df ��ff ��2D �D��ff
��ff ��ff f�Df ��Df f�Df ��Df ��Df ��2D �eb��.
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i� 	

��ff ��ff f�Df ��Df ��ff f�Df f�Df ��2D eDb�2D
��ff ��ff f�Df ��Df ��ff f�Df ��ff ��2D eDe�Sb
��ff ��ff f�Df ��Df ��ff f�Df ��Df ��2D eDS�2S
��ff ��ff f�Df ��Df ��ff ��ff f�Df ��2D �2H�H�
��ff ��ff f�Df ��Df ��ff ��ff ��ff ��2D �2f�SH
��ff ��ff f�Df ��Df ��ff ��ff ��Df ��2D �2��2S
��ff ��ff f�Df ��Df ��ff ��Df f�Df ��2D ��2�DD
��ff ��ff f�Df ��Df ��ff ��Df ��ff ��2D �f2��f
��ff ��ff f�Df ��Df ��ff ��Df ��Df ��2D �f��S2
��ff ��ff f�Df ��Df ��Df f�Df f�Df ��2D eD.�e�
��ff ��ff f�Df ��Df ��Df f�Df ��ff ��2D eDe�DS
��ff ��ff f�Df ��Df ��Df f�Df ��Df ��2D eDS�.b
��ff ��ff f�Df ��Df ��Df ��ff f�Df ��2D ��b�be
��ff ��ff f�Df ��Df ��Df ��ff ��ff ��2D �����D
��ff ��ff f�Df ��Df ��Df ��ff ��Df ��2D ��e�S2
��ff ��ff f�Df ��Df ��Df ��Df f�Df ��2D 2bb�D�
��ff ��ff f�Df ��Df ��Df ��Df ��ff ��2D 2b����
��ff ��ff f�Df ��Df ��Df ��Df ��Df ��2D 2b��eH
��ff ��ff ��ff f�Df f�Df f�Df f�Df ��ff D���e2
��ff ��ff ��ff f�Df f�Df f�Df ��ff ��ff DfD�HH
��ff ��ff ��ff f�Df f�Df f�Df ��Df ��ff DfS�He
��ff ��ff ��ff f�Df f�Df ��ff f�Df ��ff efS�D2
��ff ��ff ��ff f�Df f�Df ��ff ��ff ��ff �b.�e.
��ff ��ff ��ff f�Df f�Df ��ff ��Df ��ff �b.��f
��ff ��ff ��ff f�Df f�Df ��Df f�Df ��2D efe�..
��ff ��ff ��ff f�Df f�Df ��Df ��ff ��2D �be�D2
��ff ��ff ��ff f�Df f�Df ��Df ��Df ��2D �b��He
��ff ��ff ��ff f�Df ��ff f�Df f�Df ��ff eHS�fH
��ff ��ff ��ff f�Df ��ff f�Df ��ff ��ff eH��SS
��ff ��ff ��ff f�Df ��ff f�Df ��Df ��ff eHD�.2
��ff ��ff ��ff f�Df ��ff ��ff f�Df ��2D �Sb�Db
��ff ��ff ��ff f�Df ��ff ��ff ��ff ��2D �SD�f2
��ff ��ff ��ff f�Df ��ff ��ff ��Df ��2D �SS�e.
��ff ��ff ��ff f�Df ��ff ��Df f�Df ��2D �S2�.2
��ff ��ff ��ff f�Df ��ff ��Df ��ff ��2D �DS�S�
��ff ��ff ��ff f�Df ��ff ��Df ��Df ��2D �D.��f
��ff ��ff ��ff f�Df ��Df f�Df f�Df ��ff eH.�.H
��ff ��ff ��ff f�Df ��Df f�Df ��ff ��ff eHS�HD
��ff ��ff ��ff f�Df ��Df f�Df ��Df ��ff eHb�eH
��ff ��ff ��ff f�Df ��Df ��ff f�Df ��2D �SS�HS
��ff ��ff ��ff f�Df ��Df ��ff ��ff ��2D �S���2
��ff ��ff ��ff f�Df ��Df ��ff ��Df ��2D �Se�b.
��ff ��ff ��ff f�Df ��Df ��Df f�Df ��2D �DS�.D
��ff ��ff ��ff f�Df ��Df ��Df ��ff ��2D �D��S2
��ff ��ff ��ff f�Df ��Df ��Df ��Df ��2D �D2�H2
��ff ��ff ��ff ��ff f�Df f�Df f�Df ��2D eHD�eb
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��ff ��ff ��ff ��ff f�Df f�Df ��ff ��2D e.H�2f
��ff ��ff ��ff ��ff f�Df f�Df ��Df ��2D e.H�.f
��ff ��ff ��ff ��ff f�Df ��ff f�Df ��2D �SH�DH
��ff ��ff ��ff ��ff f�Df ��ff ��ff ��2D �DS�eH
��ff ��ff ��ff ��ff f�Df ��ff ��Df ��2D �DD�D�
��ff ��ff ��ff ��ff f�Df ��Df f�Df ��2D �Db�eS
��ff ��ff ��ff ��ff f�Df ��Df ��ff ��2D �eD�bf
��ff ��ff ��ff ��ff f�Df ��Df ��Df ��2D �ee��f
��ff ��ff ��ff ��ff ��ff f�Df f�Df ��2D eD2�2�
��ff ��ff ��ff ��ff ��ff f�Df ��ff ��2D eeH�22
��ff ��ff ��ff ��ff ��ff f�Df ��Df ��2D eeb�Hb
��ff ��ff ��ff ��ff ��ff ��ff f�Df ��2D �22�.�
��ff ��ff ��ff ��ff ��ff ��ff ��ff ��2D ��D�ee
��ff ��ff ��ff ��ff ��ff ��ff ��Df ��2D ��S�22
��ff ��ff ��ff ��ff ��ff ��Df f�Df ��2D �f.���
��ff ��ff ��ff ��ff ��ff ��Df ��ff ��2D 2b.�b�
��ff ��ff ��ff ��ff ��ff ��Df ��Df ��2D 2b.�.�
��ff ��ff ��ff ��ff ��Df f�Df f�Df ��2D eDf�.D
��ff ��ff ��ff ��ff ��Df f�Df ��ff ��2D eeH�D�
��ff ��ff ��ff ��ff ��Df f�Df ��Df ��2D eDf�HS
��ff ��ff ��ff ��ff ��Df ��ff f�Df ��2D ��e�eS
��ff ��ff ��ff ��ff ��Df ��ff ��ff ��2D �fH�Hf
��ff ��ff ��ff ��ff ��Df ��ff ��Df ��2D ��f�2.
��ff ��ff ��ff ��ff ��Df ��Df f�Df ��2D 2be�bS
��ff ��ff ��ff ��ff ��Df ��Df ��ff ��2D 2H.�SD
��ff ��ff ��ff ��ff ��Df ��Df ��Df ��2D 2HH��f
��ff ��ff ��ff ��Df f�Df f�Df f�Df ��ff ebD�2b
��ff ��ff ��ff ��Df f�Df f�Df ��ff ��ff eH.�.D
��ff ��ff ��ff ��Df f�Df f�Df ��Df ��ff eHH�2�
��ff ��ff ��ff ��Df f�Df ��ff f�Df ��2D �..�eD
��ff ��ff ��ff ��Df f�Df ��ff ��ff ��2D �Se�He
��ff ��ff ��ff ��Df f�Df ��ff ��Df ��2D �S��.b
��ff ��ff ��ff ��Df f�Df ��Df f�Df ��2D �S.�D�
��ff ��ff ��ff ��Df f�Df ��Df ��ff ��2D �D���b
��ff ��ff ��ff ��Df f�Df ��Df ��Df ��2D �D��Se
��ff ��ff ��ff ��Df ��ff f�Df f�Df ��2D eS��ef
��ff ��ff ��ff ��Df ��ff f�Df ��ff ��2D eD.��f
��ff ��ff ��ff ��Df ��ff f�Df ��Df ��2D eDH�.�
��ff ��ff ��ff ��Df ��ff ��ff f�Df ��2D ��f�H�
��ff ��ff ��ff ��Df ��ff ��ff ��ff ��2D �2��fe
��ff ��ff ��ff ��Df ��ff ��ff ��Df ��2D �2��.2
��ff ��ff ��ff ��Df ��ff ��Df f�Df ��2D ��e�e�
��ff ��ff ��ff ��Df ��ff ��Df ��ff ��2D �fe�ee
��ff ��ff ��ff ��Df ��ff ��Df ��Df ��2D �fe�f.
��ff ��ff ��ff ��Df ��Df f�Df f�Df ��2D eDb�Db
��ff ��ff ��ff ��Df ��Df f�Df ��ff ��2D eDS�b.
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��ff ��ff ��ff ��Df ��Df f�Df ��Df ��2D eDb�2S
��ff ��ff ��ff ��Df ��Df ��ff f�Df ��2D �2��be
��ff ��ff ��ff ��Df ��Df ��ff ��ff ��2D ��D�.2
��ff ��ff ��ff ��Df ��Df ��ff ��Df ��2D ��.�fH
��ff ��ff ��ff ��Df ��Df ��Df f�Df ��2D �f��ef
��ff ��ff ��ff ��Df ��Df ��Df ��ff ��2D 2b��eD
��ff ��ff ��ff ��Df ��Df ��Df ��Df ��2D 2b��b�
��ff ��ff ��Df f�Df f�Df f�Df f�Df ��ff D���b2
��ff ��ff ��Df f�Df f�Df f�Df ��ff ��ff DfH��H
��ff ��ff ��Df f�Df f�Df f�Df ��Df ��ff Dfb��e
��ff ��ff ��Df f�Df f�Df ��ff f�Df ��ff efb�f2
��ff ��ff ��Df f�Df f�Df ��ff ��ff ��ff �bb�b.
��ff ��ff ��Df f�Df f�Df ��ff ��Df ��ff �bb�Hf
��ff ��ff ��Df f�Df f�Df ��Df f�Df ��2D ef.�2.
��ff ��ff ��Df f�Df f�Df ��Df ��ff ��2D �b.�f2
��ff ��ff ��Df f�Df f�Df ��Df ��Df ��2D �bS��e
��ff ��ff ��Df f�Df ��ff f�Df f�Df ��ff eHH�DH
��ff ��ff ��Df f�Df ��ff f�Df ��ff ��ff eHS��S
��ff ��ff ��Df f�Df ��ff f�Df ��Df ��ff eHH�22
��ff ��ff ��Df f�Df ��ff ��ff f�Df ��2D �.2�fb
��ff ��ff ��Df f�Df ��ff ��ff ��ff ��2D �S.�D2
��ff ��ff ��Df f�Df ��ff ��ff ��Df ��2D �SH�b.
��ff ��ff ��Df f�Df ��ff ��Df f�Df ��2D �SD�22
��ff ��ff ��Df f�Df ��ff ��Df ��ff ��2D �Db���
��ff ��ff ��Df f�Df ��ff ��Df ��Df ��2D �Db�Hf
��ff ��ff ��Df f�Df ��Df f�Df f�Df ��ff ebf�2H
��ff ��ff ��Df f�Df ��Df f�Df ��ff ��ff eHb��D
��ff ��ff ��Df f�Df ��Df f�Df ��Df ��ff eb��bH
��ff ��ff ��Df f�Df ��Df ��ff f�Df ��2D �Sb��S
��ff ��ff ��Df f�Df ��Df ��ff ��ff ��2D �SD�S2
��ff ��ff ��Df f�Df ��Df ��ff ��Df ��2D �S.�e.
��ff ��ff ��Df f�Df ��Df ��Df f�Df ��2D �Db�2D
��ff ��ff ��Df f�Df ��Df ��Df ��ff ��2D �De��2
��ff ��ff ��Df f�Df ��Df ��Df ��Df ��2D �DD��2
��ff ��ff ��Df ��ff f�Df f�Df f�Df ��2D eH.�bb
��ff ��ff ��Df ��ff f�Df f�Df ��ff ��2D eHf�.f
��ff ��ff ��Df ��ff f�Df f�Df ��Df ��2D eH��2f
��ff ��ff ��Df ��ff f�Df ��ff f�Df ��2D �.��fH
��ff ��ff ��Df ��ff f�Df ��ff ��ff ��2D �DH�bH
��ff ��ff ��Df ��ff f�Df ��ff ��Df ��2D �DH�f�
��ff ��ff ��Df ��ff f�Df ��Df f�Df ��2D �S��bS
��ff ��ff ��Df ��ff f�Df ��Df ��ff ��2D �eH�ef
��ff ��ff ��Df ��ff f�Df ��Df ��Df ��2D �eS�Hf
��ff ��ff ��Df ��ff ��ff f�Df f�Df ��2D eDe�.�
��ff ��ff ��Df ��ff ��ff f�Df ��ff ��2D eDf�.2
��ff ��ff ��Df ��ff ��ff f�Df ��Df ��2D eD2��b

6
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::8



G141 SURFXUD GR ÖSWLPR SDUD DV YÄULDV FRPELQDÊØHV GH I586
5
99999999999999999999999999999999999999999999999999999999999999999999999999999999999999997

 �  �  �  �  �  �  � �  �
�

i� 	

��ff ��ff ��Df ��ff ��ff ��ff f�Df ��2D �2D�2�
��ff ��ff ��Df ��ff ��ff ��ff ��ff ��2D ��.�be
��ff ��ff ��Df ��ff ��ff ��ff ��Df ��2D ��H�.2
��ff ��ff ��Df ��ff ��ff ��Df f�Df ��2D �fb�H�
��ff ��ff ��Df ��ff ��ff ��Df ��ff ��2D �ff�e�
��ff ��ff ��Df ��ff ��ff ��Df ��Df ��2D �ff�2�
��ff ��ff ��Df ��ff ��Df f�Df f�Df ��2D eD��2D
��ff ��ff ��Df ��ff ��Df f�Df ��ff ��2D eD��f�
��ff ��ff ��Df ��ff ��Df f�Df ��Df ��2D eD���S
��ff ��ff ��Df ��ff ��Df ��ff f�Df ��2D ��S�bS
��ff ��ff ��Df ��ff ��Df ��ff ��ff ��2D �����f
��ff ��ff ��Df ��ff ��Df ��ff ��Df ��2D ��2�..
��ff ��ff ��Df ��ff ��Df ��Df f�Df ��2D 2b.�eS
��ff ��ff ��Df ��ff ��Df ��Df ��ff ��2D 2bf��D
��ff ��ff ��Df ��ff ��Df ��Df ��Df ��2D 2bf�Hf
��ff ��ff ��Df ��Df f�Df f�Df f�Df ��ff eb.�.b
��ff ��ff ��Df ��Df f�Df f�Df ��ff ��ff ebf�2D
��ff ��ff ��Df ��Df f�Df f�Df ��Df ��ff ebf�.�
��ff ��ff ��Df ��Df f�Df ��ff f�Df ��2D �.b�bD
��ff ��ff ��Df ��Df f�Df ��ff ��ff ��2D �S.��e
��ff ��ff ��Df ��Df f�Df ��ff ��Df ��2D �SS�2b
��ff ��ff ��Df ��Df f�Df ��Df f�Df ��2D �.f�f�
��ff ��ff ��Df ��Df f�Df ��Df ��ff ��2D �DD�Hb
��ff ��ff ��Df ��Df f�Df ��Df ��Df ��2D �De��e
��ff ��ff ��Df ��Df ��ff f�Df f�Df ��2D eS��bf
��ff ��ff ��Df ��Df ��ff f�Df ��ff ��2D eDb�Sf
��ff ��ff ��Df ��Df ��ff f�Df ��Df ��2D eS��2�
��ff ��ff ��Df ��Df ��ff ��ff f�Df ��2D ������
��ff ��ff ��Df ��Df ��ff ��ff ��ff ��2D �2D�De
��ff ��ff ��Df ��Df ��ff ��ff ��Df ��2D �2S�22
��ff ��ff ��Df ��Df ��ff ��Df f�Df ��2D ��S�b�
��ff ��ff ��Df ��Df ��ff ��Df ��ff ��2D �fS�be
��ff ��ff ��Df ��Df ��ff ��Df ��Df ��2D �fS�D.
��ff ��ff ��Df ��Df ��Df f�Df f�Df ��2D eS2�fb
��ff ��ff ��Df ��Df ��Df f�Df ��ff ��2D eDb�e.
��ff ��ff ��Df ��Df ��Df f�Df ��Df ��2D eS��.S
��ff ��ff ��Df ��Df ��Df ��ff f�Df ��2D �2e�ee
��ff ��ff ��Df ��Df ��Df ��ff ��ff ��2D ��H�22
��ff ��ff ��Df ��Df ��Df ��ff ��Df ��2D ��b�DH
��ff ��ff ��Df ��Df ��Df ��Df f�Df ��2D �f��bf
��ff ��ff ��Df ��Df ��Df ��Df ��ff ��2D 2bD�bD
��ff ��ff ��Df ��Df ��Df ��Df ��Df ��2D 2bS�e�
��ff ��Df f�Df f�Df f�Df f�Df f�Df ��2D eb��DH
��ff ��Df f�Df f�Df f�Df f�Df ��ff ��ff eHS�HH
��ff ��Df f�Df f�Df f�Df f�Df ��Df ��ff eH.�b�
��ff ��Df f�Df f�Df f�Df ��ff f�Df ��2D �b���b
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��ff ��Df f�Df f�Df f�Df ��ff ��ff ��2D �H��Se
��ff ��Df f�Df f�Df f�Df ��ff ��Df ��ff �H��SH
��ff ��Df f�Df f�Df f�Df ��Df f�Df ��2D �b��e2
��ff ��Df f�Df f�Df f�Df ��Df ��ff ��2D �H2��e
��ff ��Df f�Df f�Df f�Df ��Df ��Df ��2D �H2�f2
��ff ��Df f�Df f�Df ��ff f�Df f�Df ��2D eSb�S2
��ff ��Df f�Df f�Df ��ff f�Df ��ff ��2D eSH�SS
��ff ��Df f�Df f�Df ��ff f�Df ��Df ��2D e.��f�
��ff ��Df f�Df f�Df ��ff ��ff f�Df ��2D �DH��e
��ff ��Df f�Df f�Df ��ff ��ff ��ff ��2D �DD�.f
��ff ��Df f�Df f�Df ��ff ��ff ��Df ��2D �D.�Db
��ff ��Df f�Df f�Df ��ff ��Df f�Df ��2D �D2�2D
��ff ��Df f�Df f�Df ��ff ��Df ��ff ��2D �eH�2H
��ff ��Df f�Df f�Df ��ff ��Df ��Df ��2D �eb�S�
��ff ��Df f�Df f�Df ��Df f�Df f�Df ��2D e.S�.2
��ff ��Df f�Df f�Df ��Df f�Df ��ff ��2D e.S�Df
��ff ��Df f�Df f�Df ��Df f�Df ��Df ��2D e.b��e
��ff ��Df f�Df f�Df ��Df ��ff f�Df ��2D �S��22
��ff ��Df f�Df f�Df ��Df ��ff ��ff ��2D �S��ff
��ff ��Df f�Df f�Df ��Df ��ff ��Df ��2D �S��fb
��ff ��Df f�Df f�Df ��Df ��Df f�Df ��2D �DD�D2
��ff ��Df f�Df f�Df ��Df ��Df ��ff ��2D �D2�f�
��ff ��Df f�Df f�Df ��Df ��Df ��Df ��2D �D��Se
��ff ��Df f�Df ��ff f�Df f�Df f�Df ��2D eS2�e�
��ff ��Df f�Df ��ff f�Df f�Df ��ff ��2D eDD�.D
��ff ��Df f�Df ��ff f�Df f�Df ��Df ��2D eDS�2D
��ff ��Df f�Df ��ff f�Df ��ff f�Df ��2D �eH�b�
��ff ��Df f�Df ��ff f�Df ��ff ��ff ��2D ��H��e
��ff ��Df f�Df ��ff f�Df ��ff ��Df ��2D ��.��.
��ff ��Df f�Df ��ff f�Df ��Df f�Df ��2D �e2�D�
��ff ��Df f�Df ��ff f�Df ��Df ��ff ��2D ��f��f
��ff ��Df f�Df ��ff f�Df ��Df ��Df ��2D �2b�fe
��ff ��Df f�Df ��ff ��ff f�Df f�Df ��2D e�f�H�
��ff ��Df f�Df ��ff ��ff f�Df ��ff ��2D e2H�.H
��ff ��Df f�Df ��ff ��ff f�Df ��Df ��2D e�f�HH
��ff ��Df f�Df ��ff ��ff ��ff f�Df ��2D �fD�fb
��ff ��Df f�Df ��ff ��ff ��ff ��ff ��2D �ff�Sb
��ff ��Df f�Df ��ff ��ff ��ff ��Df ��2D �f2���
��ff ��Df f�Df ��ff ��ff ��Df f�Df ��2D 2b���D
��ff ��Df f�Df ��ff ��ff ��Df ��ff ��2D 2HD�f�
��ff ��Df f�Df ��ff ��ff ��Df ��Df ��2D 2HD�.H
��ff ��Df f�Df ��ff ��Df f�Df f�Df ��2D e�S��2
��ff ��Df f�Df ��ff ��Df f�Df ��ff ��2D e�D��H
��ff ��Df f�Df ��ff ��Df f�Df ��Df ��2D e�.�S�
��ff ��Df f�Df ��ff ��Df ��ff f�Df ��2D �f.�2�
��ff ��Df f�Df ��ff ��Df ��ff ��ff ��2D �f��S2
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��ff ��Df f�Df ��ff ��Df ��ff ��Df ��2D �fD�e�
��ff ��Df f�Df ��ff ��Df ��Df f�Df ��2D 2b��2�
��ff ��Df f�Df ��ff ��Df ��Df ��ff ��2D 2HS���
��ff ��Df f�Df ��ff ��Df ��Df ��Df ��2D 2H.���
��ff ��Df f�Df ��Df f�Df f�Df f�Df ��2D e.2���
��ff ��Df f�Df ��Df f�Df f�Df ��ff ��2D eSD���
��ff ��Df f�Df ��Df f�Df f�Df ��Df ��2D eSD�De
��ff ��Df f�Df ��Df f�Df ��ff f�Df ��2D �D.�S.
��ff ��Df f�Df ��Df f�Df ��ff ��ff ��2D �eS��.
��ff ��Df f�Df ��Df f�Df ��ff ��Df ��2D �eD�eb
��ff ��Df f�Df ��Df f�Df ��Df f�Df ��2D �Df�2�
��ff ��Df f�Df ��Df f�Df ��Df ��ff ��2D ��.�eD
��ff ��Df f�Df ��Df f�Df ��Df ��Df ��2D ��S�fe
��ff ��Df f�Df ��Df ��ff f�Df f�Df ��2D e�b�D�
��ff ��Df f�Df ��Df ��ff f�Df ��ff ��2D e�.��D
��ff ��Df f�Df ��Df ��ff f�Df ��Df ��2D e�b��H
��ff ��Df f�Df ��Df ��ff ��ff f�Df ��2D ��2�.2
��ff ��Df f�Df ��Df ��ff ��ff ��ff ��2D �f.�H�
��ff ��Df f�Df ��Df ��ff ��ff ��Df ��2D �fb��e
��ff ��Df f�Df ��Df ��ff ��Df f�Df ��2D 2b.�D�
��ff ��Df f�Df ��Df ��ff ��Df ��ff ��2D 2bf�.�
��ff ��Df f�Df ��Df ��ff ��Df ��Df ��2D 2b���D
��ff ��Df f�Df ��Df ��Df f�Df f�Df ��2D eee�HS
��ff ��Df f�Df ��Df ��Df f�Df ��ff ��2D ee����
��ff ��Df f�Df ��Df ��Df f�Df ��Df ��2D eeD�Sb
��ff ��Df f�Df ��Df ��Df ��ff f�Df ��2D ��e�D�
��ff ��Df f�Df ��Df ��Df ��ff ��ff ��2D ��f�ef
��ff ��Df f�Df ��Df ��Df ��ff ��Df ��2D ��2�f.
��ff ��Df f�Df ��Df ��Df ��Df f�Df ��2D 2b.�2D
��ff ��Df f�Df ��Df ��Df ��Df ��ff ��2D 2b��eb
��ff ��Df f�Df ��Df ��Df ��Df ��Df ��2D 2b2�D2
��ff ��Df ��ff f�Df f�Df f�Df f�Df ��ff eb��.e
��ff ��Df ��ff f�Df f�Df f�Df ��ff ��ff eHb�2S
��ff ��Df ��ff f�Df f�Df f�Df ��Df ��ff ebf��b
��ff ��Df ��ff f�Df f�Df ��ff f�Df ��ff �b��eD
��ff ��Df ��ff f�Df f�Df ��ff ��ff ��ff �HD�b.
��ff ��Df ��ff f�Df f�Df ��ff ��Df ��ff �HS��2
��ff ��Df ��ff f�Df f�Df ��Df f�Df ��2D �b��eD
��ff ��Df ��ff f�Df f�Df ��Df ��ff ��2D �He�.2
��ff ��Df ��ff f�Df f�Df ��Df ��Df ��2D �He�eb
��ff ��Df ��ff f�Df ��ff f�Df f�Df ��ff e.��Sb
��ff ��Df ��ff f�Df ��ff f�Df ��ff ��ff e.��fD
��ff ��Df ��ff f�Df ��ff f�Df ��Df ��2D e.��eH
��ff ��Df ��ff f�Df ��ff ��ff f�Df ��2D �Sf�2.
��ff ��Df ��ff f�Df ��ff ��ff ��ff ��2D �DH�fD
��ff ��Df ��ff f�Df ��ff ��ff ��Df ��2D �Sf�fe
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��ff ��Df ��ff f�Df ��ff ��Df f�Df ��2D �De�f�
��ff ��Df ��ff f�Df ��ff ��Df ��ff ��2D �Df�Sf
��ff ��Df ��ff f�Df ��ff ��Df ��Df ��2D �D2�fH
��ff ��Df ��ff f�Df ��Df f�Df f�Df ��ff e.H�.b
��ff ��Df ��ff f�Df ��Df f�Df ��ff ��2D e.H�bf
��ff ��Df ��ff f�Df ��Df f�Df ��Df ��2D eH��Sf
��ff ��Df ��ff f�Df ��Df ��ff f�Df ��2D �SD��S
��ff ��Df ��ff f�Df ��Df ��ff ��ff ��2D �S���D
��ff ��Df ��ff f�Df ��Df ��ff ��Df ��2D �SD�De
��ff ��Df ��ff f�Df ��Df ��Df f�Df ��2D �D.��f
��ff ��Df ��ff f�Df ��Df ��Df ��ff ��2D �De��D
��ff ��Df ��ff f�Df ��Df ��Df ��Df ��2D �DS�fb
��ff ��Df ��ff ��ff f�Df f�Df f�Df ��2D eSe�SH
��ff ��Df ��ff ��ff f�Df f�Df ��ff ��2D eDH��b
��ff ��Df ��ff ��ff f�Df f�Df ��Df ��2D eDH�.�
��ff ��Df ��ff ��ff f�Df ��ff f�Df ��2D �D��fH
��ff ��Df ��ff ��ff f�Df ��ff ��ff ��2D �ef�De
��ff ��Df ��ff ��ff f�Df ��ff ��Df ��2D ��b�He
��ff ��Df ��ff ��ff f�Df ��Df f�Df ��2D �ee�D�
��ff ��Df ��ff ��ff f�Df ��Df ��ff ��2D ��2�SH
��ff ��Df ��ff ��ff f�Df ��Df ��Df ��2D ����D�
��ff ��Df ��ff ��ff ��ff f�Df f�Df ��2D e�2�b�
��ff ��Df ��ff ��ff ��ff f�Df ��ff ��2D e����H
��ff ��Df ��ff ��ff ��ff f�Df ��Df ��2D e����D
��ff ��Df ��ff ��ff ��ff ��ff f�Df ��2D �f.�f2
��ff ��Df ��ff ��ff ��ff ��ff ��ff ��2D �f��fe
��ff ��Df ��ff ��ff ��ff ��ff ��Df ��2D �fe�Db
��ff ��Df ��ff ��ff ��ff ��Df f�Df ��2D 2b2�be
��ff ��Df ��ff ��ff ��ff ��Df ��ff ��2D 2H.���
��ff ��Df ��ff ��ff ��ff ��Df ��Df ��2D 2HH�2e
��ff ��Df ��ff ��ff ��Df f�Df f�Df ��2D e�H�ee
��ff ��Df ��ff ��ff ��Df f�Df ��ff ��2D e�.�DH
��ff ��Df ��ff ��ff ��Df f�Df ��Df ��2D eef�fH
��ff ��Df ��ff ��ff ��Df ��ff f�Df ��2D �fb��e
��ff ��Df ��ff ��ff ��Df ��ff ��ff ��2D �fD�b.
��ff ��Df ��ff ��ff ��Df ��ff ��Df ��2D �f.�HS
��ff ��Df ��ff ��ff ��Df ��Df f�Df ��2D 2b��f�
��ff ��Df ��ff ��ff ��Df ��Df ��ff ��2D 2HH�ee
��ff ��Df ��ff ��ff ��Df ��Df ��Df ��2D 2Hb�.H
��ff ��Df ��ff ��Df f�Df f�Df f�Df ��ff e.e�2�
��ff ��Df ��ff ��Df f�Df f�Df ��ff ��2D eS.�D2
��ff ��Df ��ff ��Df f�Df f�Df ��Df ��2D eSH�f�
��ff ��Df ��ff ��Df f�Df ��ff f�Df ��2D �Db�S.
��ff ��Df ��ff ��Df f�Df ��ff ��ff ��2D �eH�.�
��ff ��Df ��ff ��Df f�Df ��ff ��Df ��2D �e.�bD
��ff ��Df ��ff ��Df f�Df ��Df f�Df ��2D �D2��f
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��ff ��Df ��ff ��Df f�Df ��Df ��ff ��2D ��b�.b
��ff ��Df ��ff ��Df f�Df ��Df ��Df ��2D ��H�Df
��ff ��Df ��ff ��Df ��ff f�Df f�Df ��2D ee��eb
��ff ��Df ��ff ��Df ��ff f�Df ��ff ��2D e�b�D�
��ff ��Df ��ff ��Df ��ff f�Df ��Df ��2D ee��Se
��ff ��Df ��ff ��Df ��ff ��ff f�Df ��2D ��e�eS
��ff ��Df ��ff ��Df ��ff ��ff ��ff ��2D ��f���
��ff ��Df ��ff ��Df ��ff ��ff ��Df ��2D ����DH
��ff ��Df ��ff ��Df ��ff ��Df f�Df ��2D 2bb�fD
��ff ��Df ��ff ��Df ��ff ��Df ��ff ��2D 2b2�bb
��ff ��Df ��ff ��Df ��ff ��Df ��Df ��2D 2b��.H
��ff ��Df ��ff ��Df ��Df f�Df f�Df ��2D eeS�He
��ff ��Df ��ff ��Df ��Df f�Df ��ff ��2D eeD�.f
��ff ��Df ��ff ��Df ��Df f�Df ��Df ��2D eeH��D
��ff ��Df ��ff ��Df ��Df ��ff f�Df ��2D ��S�2H
��ff ��Df ��ff ��Df ��Df ��ff ��ff ��2D ��2�.f
��ff ��Df ��ff ��Df ��Df ��ff ��Df ��2D ��e�Df
��ff ��Df ��ff ��Df ��Df ��Df f�Df ��2D 2bH�Hf
��ff ��Df ��ff ��Df ��Df ��Df ��ff ��2D 2b��.D
��ff ��Df ��ff ��Df ��Df ��Df ��Df ��2D 2be�bS
��ff ��Df ��Df f�Df f�Df f�Df f�Df ��ff ebS�2e
��ff ��Df ��Df f�Df f�Df f�Df ��ff ��ff eb��.S
��ff ��Df ��Df f�Df f�Df f�Df ��Df ��ff eb2�Hb
��ff ��Df ��Df f�Df f�Df ��ff f�Df ��ff �bD�bD
��ff ��Df ��Df f�Df f�Df ��ff ��ff ��ff �HH�e.
��ff ��Df ��Df f�Df f�Df ��ff ��Df ��ff �HH�S2
��ff ��Df ��Df f�Df f�Df ��Df f�Df ��2D �bD�bD
��ff ��Df ��Df f�Df f�Df ��Df ��ff ��2D �H.�22
��ff ��Df ��Df f�Df f�Df ��Df ��Df ��2D �HS�bb
��ff ��Df ��Df f�Df ��ff f�Df f�Df ��ff e.e��b
��ff ��Df ��Df f�Df ��ff f�Df ��ff ��ff e.��DD
��ff ��Df ��Df f�Df ��ff f�Df ��Df ��2D e.D�bH
��ff ��Df ��Df f�Df ��ff ��ff f�Df ��2D �S2�..
��ff ��Df ��Df f�Df ��ff ��ff ��ff ��2D �Sf�DD
��ff ��Df ��Df f�Df ��ff ��ff ��Df ��2D �S2�De
��ff ��Df ��Df f�Df ��ff ��Df f�Df ��2D �DS�D�
��ff ��Df ��Df f�Df ��ff ��Df ��ff ��2D �D���f
��ff ��Df ��Df f�Df ��ff ��Df ��Df ��2D �De�DH
��ff ��Df ��Df f�Df ��Df f�Df f�Df ��ff eH��2b
��ff ��Df ��Df f�Df ��Df f�Df ��ff ��2D eH��ef
��ff ��Df ��Df f�Df ��Df f�Df ��Df ��2D eHe��f
��ff ��Df ��Df f�Df ��Df ��ff f�Df ��2D �S.�SS
��ff ��Df ��Df f�Df ��Df ��ff ��ff ��2D �SD�HD
��ff ��Df ��Df f�Df ��Df ��ff ��Df ��2D �SH�fe
��ff ��Df ��Df f�Df ��Df ��Df f�Df ��2D �Db�Hf
��ff ��Df ��Df f�Df ��Df ��Df ��ff ��2D �DS�HD
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��ff ��Df ��Df f�Df ��Df ��Df ��Df ��2D �DH�Db
��ff ��Df ��Df ��ff f�Df f�Df f�Df ��2D eS.��H
��ff ��Df ��Df ��ff f�Df f�Df ��ff ��2D eSf�Sb
��ff ��Df ��Df ��ff f�Df f�Df ��Df ��2D eS��2�
��ff ��Df ��Df ��ff f�Df ��ff f�Df ��2D �D��DH
��ff ��Df ��Df ��ff f�Df ��ff ��ff ��2D �e��fe
��ff ��Df ��Df ��ff f�Df ��ff ��Df ��2D �e2��e
��ff ��Df ��Df ��ff f�Df ��Df f�Df ��2D �e.�f�
��ff ��Df ��Df ��ff f�Df ��Df ��ff ��2D ��D��H
��ff ��Df ��Df ��ff f�Df ��Df ��Df ��2D ��e�f�
��ff ��Df ��Df ��ff ��ff f�Df f�Df ��2D e�D�e�
��ff ��Df ��Df ��ff ��ff f�Df ��ff ��2D e���SH
��ff ��Df ��Df ��ff ��ff f�Df ��Df ��2D e�D�HD
��ff ��Df ��Df ��ff ��ff ��ff f�Df ��2D �fb�D2
��ff ��Df ��Df ��ff ��ff ��ff ��ff ��2D �fD�De
��ff ��Df ��Df ��ff ��ff ��ff ��Df ��2D �f.�fb
��ff ��Df ��Df ��ff ��ff ��Df f�Df ��2D 2bD�ee
��ff ��Df ��Df ��ff ��ff ��Df ��ff ��2D 2Hb�H�
��ff ��Df ��Df ��ff ��ff ��Df ��Df ��2D 2bf�.e
��ff ��Df ��Df ��ff ��Df f�Df f�Df ��2D eef�be
��ff ��Df ��Df ��ff ��Df f�Df ��ff ��2D eef�fH
��ff ��Df ��Df ��ff ��Df f�Df ��Df ��2D ee2�DH
��ff ��Df ��Df ��ff ��Df ��ff f�Df ��2D ����Se
��ff ��Df ��Df ��ff ��Df ��ff ��ff ��2D �fH�e.
��ff ��Df ��Df ��ff ��Df ��ff ��Df ��2D ��f��S
��ff ��Df ��Df ��ff ��Df ��Df f�Df ��2D 2bD�D�
��ff ��Df ��Df ��ff ��Df ��Df ��ff ��2D 2bf�be
��ff ��Df ��Df ��ff ��Df ��Df ��Df ��2D 2b2�2H
��ff ��Df ��Df ��Df f�Df f�Df f�Df ��ff e.S�.�
��ff ��Df ��Df ��Df f�Df f�Df ��ff ��2D e.f�f2
��ff ��Df ��Df ��Df f�Df f�Df ��Df ��2D e.f�D�
��ff ��Df ��Df ��Df f�Df ��ff f�Df ��2D �S2��.
��ff ��Df ��Df ��Df f�Df ��ff ��ff ��2D �D��2�
��ff ��Df ��Df ��Df f�Df ��ff ��Df ��2D �Df�eD
��ff ��Df ��Df ��Df f�Df ��Df f�Df ��2D �De�Sf
��ff ��Df ��Df ��Df f�Df ��Df ��ff ��2D �e2�2b
��ff ��Df ��Df ��Df f�Df ��Df ��Df ��2D �e��ff
��ff ��Df ��Df ��Df ��ff f�Df f�Df ��2D ee��bb
��ff ��Df ��Df ��Df ��ff f�Df ��ff ��2D ee2�f�
��ff ��Df ��Df ��Df ��ff f�Df ��Df ��2D eee��e
��ff ��Df ��Df ��Df ��ff ��ff f�Df ��2D ��S�bS
��ff ��Df ��Df ��Df ��ff ��ff ��ff ��2D ��2�S�
��ff ��Df ��Df ��Df ��ff ��ff ��Df ��2D ��e�fH
��ff ��Df ��Df ��Df ��ff ��Df f�Df ��2D �f��DD
��ff ��Df ��Df ��Df ��ff ��Df ��ff ��2D 2bD�eb
��ff ��Df ��Df ��Df ��ff ��Df ��Df ��2D 2bS�2H
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��ff ��Df ��Df ��Df ��Df f�Df f�Df ��2D eeb��e
��ff ��Df ��Df ��Df ��Df f�Df ��ff ��2D eeH�2f
��ff ��Df ��Df ��Df ��Df f�Df ��Df ��2D eDf�SD
��ff ��Df ��Df ��Df ��Df ��ff f�Df ��2D ��H�.H
��ff ��Df ��Df ��Df ��Df ��ff ��ff ��2D ��D�2f
��ff ��Df ��Df ��Df ��Df ��ff ��Df ��2D ��.�ff
��ff ��Df ��Df ��Df ��Df ��Df f�Df ��2D �f���f
��ff ��Df ��Df ��Df ��Df ��Df ��ff ��2D 2bS�2D
��ff ��Df ��Df ��Df ��Df ��Df ��Df ��2D 2b.�eS
��Df f�Df f�Df f�Df f�Df f�Df f�Df ��2D DbS�2S
��Df f�Df f�Df f�Df f�Df f�Df ��ff ��2D DHH�D2
��Df f�Df f�Df f�Df f�Df f�Df ��Df ��2D DHH�H.
��Df f�Df f�Df f�Df f�Df ��ff f�Df ��2D eH��Hb
��Df f�Df f�Df f�Df f�Df ��ff ��ff ��2D e.��Hb
��Df f�Df f�Df f�Df f�Df ��ff ��Df ��2D e.f�.b
��Df f�Df f�Df f�Df f�Df ��Df f�Df ��2D e.H�H�
��Df f�Df f�Df f�Df f�Df ��Df ��ff ��2D eSe�be
��Df f�Df f�Df f�Df f�Df ��Df ��Df ��2D eS��fH
��Df f�Df f�Df f�Df ��ff f�Df f�Df ��2D DSf�2f
��Df f�Df f�Df f�Df ��ff f�Df ��ff ��2D DDD�eS
��Df f�Df f�Df f�Df ��ff f�Df ��Df ��2D DDS�b�
��Df f�Df f�Df f�Df ��ff ��ff f�Df ��2D e�2��2
��Df f�Df f�Df f�Df ��ff ��ff ��ff ��2D e2e�D�
��Df f�Df f�Df f�Df ��ff ��ff ��Df ��2D e2D�fe
��Df f�Df f�Df f�Df ��ff ��Df f�Df ��2D e2f�.e
��Df f�Df f�Df f�Df ��ff ��Df ��ff ��2D e�f�eH
��Df f�Df f�Df f�Df ��ff ��Df ��Df ��2D efb�H.
��Df f�Df f�Df f�Df ��Df f�Df f�Df ��2D DDD��2
��Df f�Df f�Df f�Df ��Df f�Df ��ff ��2D DD2�.D
��Df f�Df f�Df f�Df ��Df f�Df ��Df ��2D DDD�ff
��Df f�Df f�Df f�Df ��Df ��ff f�Df ��2D e�b�DH
��Df f�Df f�Df f�Df ��Df ��ff ��ff ��2D e���2f
��Df f�Df f�Df f�Df ��Df ��ff ��Df ��2D e�e��.
��Df f�Df f�Df f�Df ��Df ��Df f�Df ��2D ef��ff
��Df f�Df f�Df f�Df ��Df ��Df ��ff ��2D �be�D�
��Df f�Df f�Df f�Df ��Df ��Df ��Df ��2D �be�.e
��Df f�Df f�Df ��ff f�Df f�Df f�Df ��2D DHf�eS
��Df f�Df f�Df ��ff f�Df f�Df ��ff ��2D D.��2.
��Df f�Df f�Df ��ff f�Df f�Df ��Df ��2D D.��2D
��Df f�Df f�Df ��ff f�Df ��ff f�Df ��2D eDb�fe
��Df f�Df f�Df ��ff f�Df ��ff ��ff ��2D eee���
��Df f�Df f�Df ��ff f�Df ��ff ��Df ��2D ee2�2H
��Df f�Df f�Df ��ff f�Df ��Df f�Df ��2D ee.�D2
��Df f�Df f�Df ��ff f�Df ��Df ��ff ��2D e�f�2.
��Df f�Df f�Df ��ff f�Df ��Df ��Df ��2D e2.�eH
��Df f�Df f�Df ��ff ��ff f�Df f�Df ��2D D�H�.f
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��Df f�Df f�Df ��ff ��ff f�Df ��ff ��2D D�2��H
��Df f�Df f�Df ��ff ��ff f�Df ��Df ��2D D����H
��Df f�Df f�Df ��ff ��ff ��ff f�Df ��2D eff�bH
��Df f�Df f�Df ��ff ��ff ��ff ��ff ��2D �Hb�HD
��Df f�Df f�Df ��ff ��ff ��ff ��Df ��2D �Hb�eH
��Df f�Df f�Df ��ff ��ff ��Df f�Df ��2D �H��bf
��Df f�Df f�Df ��ff ��ff ��Df ��ff ��2D �S.�D2
��Df f�Df f�Df ��ff ��ff ��Df ��Df ��2D �SD�Sb
��Df f�Df f�Df ��ff ��Df f�Df f�Df ��2D D2b�bb
��Df f�Df f�Df ��ff ��Df f�Df ��ff ��2D D2D�b�
��Df f�Df f�Df ��ff ��Df f�Df ��Df ��2D D2.�..
��Df f�Df f�Df ��ff ��Df ��ff f�Df ��2D �H��S2
��Df f�Df f�Df ��ff ��Df ��ff ��ff ��2D �.2�DH
��Df f�Df f�Df ��ff ��Df ��ff ��Df ��2D �.��f�
��Df f�Df f�Df ��ff ��Df ��Df f�Df ��2D �DS�Df
��Df f�Df f�Df ��ff ��Df ��Df ��ff ��2D �ee�eH
��Df f�Df f�Df ��ff ��Df ��Df ��Df ��2D �e��.D
��Df f�Df f�Df ��Df f�Df f�Df f�Df ��2D Db���e
��Df f�Df f�Df ��Df f�Df f�Df ��ff ��2D DH��S.
��Df f�Df f�Df ��Df f�Df f�Df ��Df ��2D DH��S�
��Df f�Df f�Df ��Df f�Df ��ff f�Df ��2D eSH�bH
��Df f�Df f�Df ��Df f�Df ��ff ��ff ��2D eD��DD
��Df f�Df f�Df ��Df f�Df ��ff ��Df ��2D eD��S2
��Df f�Df f�Df ��Df f�Df ��Df f�Df ��2D eDS�b.
��Df f�Df f�Df ��Df f�Df ��Df ��ff ��2D e�b���
��Df f�Df f�Df ��Df f�Df ��Df ��Df ��2D e�S�2f
��Df f�Df f�Df ��Df ��ff f�Df f�Df ��2D Deb�f2
��Df f�Df f�Df ��Df ��ff f�Df ��ff ��2D De2�22
��Df f�Df f�Df ��Df ��ff f�Df ��Df ��2D De���H
��Df f�Df f�Df ��Df ��ff ��ff f�Df ��2D e�f�D�
��Df f�Df f�Df ��Df ��ff ��ff ��ff ��2D �bH�bf
��Df f�Df f�Df ��Df ��ff ��ff ��Df ��2D �bH�e2
��Df f�Df f�Df ��Df ��ff ��Df f�Df ��2D �bf�HS
��Df f�Df f�Df ��Df ��ff ��Df ��ff ��2D �.D�H.
��Df f�Df f�Df ��Df ��ff ��Df ��Df ��2D �.��bf
��Df f�Df f�Df ��Df ��Df f�Df f�Df ��2D D�b�b.
��Df f�Df f�Df ��Df ��Df f�Df ��ff ��2D D�D�De
��Df f�Df f�Df ��Df ��Df f�Df ��Df ��2D D�.���
��Df f�Df f�Df ��Df ��Df ��ff f�Df ��2D �bf�D�
��Df f�Df f�Df ��Df ��Df ��ff ��ff ��2D �Hf�bf
��Df f�Df f�Df ��Df ��Df ��ff ��Df ��2D �H��2e
��Df f�Df f�Df ��Df ��Df ��Df f�Df ��2D �Se�.S
��Df f�Df f�Df ��Df ��Df ��Df ��ff ��2D �D2�fb
��Df f�Df f�Df ��Df ��Df ��Df ��Df ��2D �D��2�
��Df f�Df ��ff f�Df f�Df f�Df f�Df ��ff DbH�S.
��Df f�Df ��ff f�Df f�Df f�Df ��ff ��2D Db��ff
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��Df f�Df ��ff f�Df f�Df f�Df ��Df ��2D Db���S
��Df f�Df ��ff f�Df f�Df ��ff f�Df ��2D eHS�2.
��Df f�Df ��ff f�Df f�Df ��ff ��ff ��2D e.e��S
��Df f�Df ��ff f�Df f�Df ��ff ��Df ��2D e.��2H
��Df f�Df ��ff f�Df f�Df ��Df f�Df ��2D eH���D
��Df f�Df ��ff f�Df f�Df ��Df ��ff ��2D eS.�ef
��Df f�Df ��ff f�Df f�Df ��Df ��Df ��2D eSD�D.
��Df f�Df ��ff f�Df ��ff f�Df f�Df ��2D DS2�D.
��Df f�Df ��ff f�Df ��ff f�Df ��ff ��2D DD.�b�
��Df f�Df ��ff f�Df ��ff f�Df ��Df ��2D DDb�e2
��Df f�Df ��ff f�Df ��ff ��ff f�Df ��2D e�e�S2
��Df f�Df ��ff f�Df ��ff ��ff ��ff ��2D e2S�bH
��Df f�Df ��ff f�Df ��ff ��ff ��Df ��2D e2.�D2
��Df f�Df ��ff f�Df ��ff ��Df f�Df ��2D e2��ff
��Df f�Df ��ff f�Df ��ff ��Df ��ff ��2D e�2�b2
��Df f�Df ��ff f�Df ��ff ��Df ��Df ��2D e�2��D
��Df f�Df ��ff f�Df ��Df f�Df f�Df ��2D DD.�Df
��Df f�Df ��ff f�Df ��Df f�Df ��ff ��2D DDD�22
��Df f�Df ��ff f�Df ��Df f�Df ��Df ��2D DD.�eb
��Df f�Df ��ff f�Df ��Df ��ff f�Df ��2D e2��HH
��Df f�Df ��ff f�Df ��Df ��ff ��ff ��2D e�D�SD
��Df f�Df ��ff f�Df ��Df ��ff ��Df ��2D e�S�HD
��Df f�Df ��ff f�Df ��Df ��Df f�Df ��2D efD�2D
��Df f�Df ��ff f�Df ��Df ��Df ��ff ��2D �bS�b.
��Df f�Df ��ff f�Df ��Df ��Df ��Df ��2D �b.�2�
��Df f�Df ��ff ��ff f�Df f�Df f�Df ��2D DH2�HH
��Df f�Df ��ff ��ff f�Df f�Df ��ff ��2D D.��.D
��Df f�Df ��ff ��ff f�Df f�Df ��Df ��2D D.��.D
��Df f�Df ��ff ��ff f�Df ��ff f�Df ��2D eS��e2
��Df f�Df ��ff ��ff f�Df ��ff ��ff ��2D eeS�D.
��Df f�Df ��ff ��ff f�Df ��ff ��Df ��2D eee�..
��Df f�Df ��ff ��ff f�Df ��Df f�Df ��2D eeb�HS
��Df f�Df ��ff ��ff f�Df ��Df ��ff ��2D e�2�.�
��Df f�Df ��ff ��ff f�Df ��Df ��Df ��2D e2b�b.
��Df f�Df ��ff ��ff ��ff f�Df f�Df ��2D De��f.
��Df f�Df ��ff ��ff ��ff f�Df ��ff ��2D D�e�SD
��Df f�Df ��ff ��ff ��ff f�Df ��Df ��2D D�D�S.
��Df f�Df ��ff ��ff ��ff ��ff f�Df ��2D ef��2b
��Df f�Df ��ff ��ff ��ff ��ff ��ff ��2D �b2��f
��Df f�Df ��ff ��ff ��ff ��ff ��Df ��2D �b��b.
��Df f�Df ��ff ��ff ��ff ��Df f�Df ��2D �He��S
��Df f�Df ��ff ��ff ��ff ��Df ��ff ��2D �Sb�bD
��Df f�Df ��ff ��ff ��ff ��Df ��Df ��2D �SH��H
��Df f�Df ��ff ��ff ��Df f�Df f�Df ��2D D�2��S
��Df f�Df ��ff ��ff ��Df f�Df ��ff ��2D D2H�ef
��Df f�Df ��ff ��ff ��Df f�Df ��Df ��2D D�f�2S
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��Df f�Df ��ff ��ff ��Df ��ff f�Df ��2D �H��b�
��Df f�Df ��ff ��ff ��Df ��ff ��ff ��2D �.D�f�
��Df f�Df ��ff ��ff ��Df ��ff ��Df ��2D �.D�D�
��Df f�Df ��ff ��ff ��Df ��Df f�Df ��2D �DH�.S
��Df f�Df ��ff ��ff ��Df ��Df ��ff ��2D �eS�b�
��Df f�Df ��ff ��ff ��Df ��Df ��Df ��2D �eS�2�
��Df f�Df ��ff ��Df f�Df f�Df f�Df ��2D Db��D�
��Df f�Df ��ff ��Df f�Df f�Df ��ff ��2D DHe��e
��Df f�Df ��ff ��Df f�Df f�Df ��Df ��2D DHe��f
��Df f�Df ��ff ��Df f�Df ��ff f�Df ��2D e.����
��Df f�Df ��ff ��Df f�Df ��ff ��ff ��2D eDS�ff
��Df f�Df ��ff ��Df f�Df ��ff ��Df ��2D eDe��f
��Df f�Df ��ff ��Df f�Df ��Df f�Df ��2D eDb�2S
��Df f�Df ��ff ��Df f�Df ��Df ��ff ��2D ee��D.
��Df f�Df ��ff ��Df f�Df ��Df ��Df ��2D e�H�Sb
��Df f�Df ��ff ��Df ��ff f�Df f�Df ��2D DD���D
��Df f�Df ��ff ��Df ��ff f�Df ��ff ��2D Dee�SH
��Df f�Df ��ff ��Df ��ff f�Df ��Df ��2D DeD�SS
��Df f�Df ��ff ��Df ��ff ��ff f�Df ��2D e�2�..
��Df f�Df ��ff ��Df ��ff ��ff ��ff ��2D ef����
��Df f�Df ��ff ��Df ��ff ��ff ��Df ��2D eff�bf
��Df f�Df ��ff ��Df ��ff ��Df f�Df ��2D �b��fe
��Df f�Df ��ff ��Df ��ff ��Df ��ff ��2D �.H�2b
��Df f�Df ��ff ��Df ��ff ��Df ��Df ��2D �.S��H
��Df f�Df ��ff ��Df ��Df f�Df f�Df ��2D De2��f
��Df f�Df ��ff ��Df ��Df f�Df ��ff ��2D D�.�bb
��Df f�Df ��ff ��Df ��Df f�Df ��Df ��2D D�b�.b
��Df f�Df ��ff ��Df ��Df ��ff f�Df ��2D �b2�.S
��Df f�Df ��ff ��Df ��Df ��ff ��ff ��2D �H���e
��Df f�Df ��ff ��Df ��Df ��ff ��Df ��2D �H��.2
��Df f�Df ��ff ��Df ��Df ��Df f�Df ��2D �SS�be
��Df f�Df ��ff ��Df ��Df ��Df ��ff ��2D �De�D�
��Df f�Df ��ff ��Df ��Df ��Df ��Df ��2D �D��SH
��Df f�Df ��Df f�Df f�Df f�Df f�Df ��ff Sf���.
��Df f�Df ��Df f�Df f�Df f�Df ��ff ��2D Db��Df
��Df f�Df ��Df f�Df f�Df f�Df ��Df ��2D Db��HS
��Df f�Df ��Df f�Df f�Df ��ff f�Df ��2D eHH�..
��Df f�Df ��Df f�Df f�Df ��ff ��ff ��2D e.S�HS
��Df f�Df ��Df f�Df f�Df ��ff ��Df ��2D e.D�.H
��Df f�Df ��Df f�Df f�Df ��Df f�Df ��2D eH��SD
��Df f�Df ��Df f�Df f�Df ��Df ��ff ��2D eSb�bf
��Df f�Df ��Df f�Df f�Df ��Df ��Df ��2D eSH�f.
��Df f�Df ��Df f�Df ��ff f�Df f�Df ��2D DSD�f.
��Df f�Df ��Df f�Df ��ff f�Df ��ff ��2D DSf�e�
��Df f�Df ��Df f�Df ��ff f�Df ��Df ��2D DS��b2
��Df f�Df ��Df f�Df ��ff ��ff f�Df ��2D e�.��2
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��Df f�Df ��Df f�Df ��ff ��ff ��ff ��2D e2b�eH
��Df f�Df ��Df f�Df ��ff ��ff ��Df ��2D e�f�f2
��Df f�Df ��Df f�Df ��ff ��Df f�Df ��2D e2D�Df
��Df f�Df ��Df f�Df ��ff ��Df ��ff ��2D e�D�e2
��Df f�Df ��Df f�Df ��ff ��Df ��Df ��2D e�e�HD
��Df f�Df ��Df f�Df ��Df f�Df f�Df ��2D DSf�ff
��Df f�Df ��Df f�Df ��Df f�Df ��ff ��2D DD.�.2
��Df f�Df ��Df f�Df ��Df f�Df ��Df ��2D DDb�bb
��Df f�Df ��Df f�Df ��Df ��ff f�Df ��2D e2e��H
��Df f�Df ��Df f�Df ��Df ��ff ��ff ��2D e�H��D
��Df f�Df ��Df f�Df ��Df ��ff ��Df ��2D e�b��D
��Df f�Df ��Df f�Df ��Df ��Df f�Df ��2D ef.�.D
��Df f�Df ��Df f�Df ��Df ��Df ��ff ��2D �bb�e.
��Df f�Df ��Df f�Df ��Df ��Df ��Df ��2D �bb�.�
��Df f�Df ��Df ��ff f�Df f�Df f�Df ��2D DHD��H
��Df f�Df ��Df ��ff f�Df f�Df ��ff ��2D D.S�2D
��Df f�Df ��Df ��ff f�Df f�Df ��Df ��2D D.S�2D
��Df f�Df ��Df ��ff f�Df ��ff f�Df ��2D eS��b2
��Df f�Df ��Df ��ff f�Df ��ff ��ff ��2D eeb�f.
��Df f�Df ��Df ��ff f�Df ��ff ��Df ��2D ee.�2.
��Df f�Df ��Df ��ff f�Df ��Df f�Df ��2D eD2��S
��Df f�Df ��Df ��ff f�Df ��Df ��ff ��2D e�D�2�
��Df f�Df ��Df ��ff f�Df ��Df ��Df ��2D e�2�e.
��Df f�Df ��Df ��ff ��ff f�Df f�Df ��2D De��D.
��Df f�Df ��Df ��ff ��ff f�Df ��ff ��2D D�.��D
��Df f�Df ��Df ��ff ��ff f�Df ��Df ��2D D�H��.
��Df f�Df ��Df ��ff ��ff ��ff f�Df ��2D efD�.b
��Df f�Df ��Df ��ff ��ff ��ff ��ff ��2D �be�Hf
��Df f�Df ��Df ��ff ��ff ��ff ��Df ��2D �be�e.
��Df f�Df ��Df ��ff ��ff ��Df f�Df ��2D �HS�SS
��Df f�Df ��Df ��ff ��ff ��Df ��ff ��2D �.2�eD
��Df f�Df ��Df ��ff ��ff ��Df ��Df ��2D �.f�SH
��Df f�Df ��Df ��ff ��Df f�Df f�Df ��2D D�e�HS
��Df f�Df ��Df ��ff ��Df f�Df ��ff ��2D D�f�bf
��Df f�Df ��Df ��ff ��Df f�Df ��Df ��2D D�2�.S
��Df f�Df ��Df ��ff ��Df ��ff f�Df ��2D �HS�e�
��Df f�Df ��Df ��ff ��Df ��ff ��ff ��2D �..�D�
��Df f�Df ��Df ��ff ��Df ��ff ��Df ��2D �.H�f�
��Df f�Df ��Df ��ff ��Df ��Df f�Df ��2D �S��2S
��Df f�Df ��Df ��ff ��Df ��Df ��ff ��2D �eb�e�
��Df f�Df ��Df ��ff ��Df ��Df ��Df ��2D �eH�.�
��Df f�Df ��Df ��Df f�Df f�Df f�Df ��2D DbS�f�
��Df f�Df ��Df ��Df f�Df f�Df ��ff ��2D DHS�Se
��Df f�Df ��Df ��Df f�Df f�Df ��Df ��2D DHS�Sf
��Df f�Df ��Df ��Df f�Df ��ff f�Df ��2D e.��H�
��Df f�Df ��Df ��Df f�Df ��ff ��ff ��2D eDH�Df
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��Df f�Df ��Df ��Df f�Df ��ff ��Df ��2D eDS�Sf
��Df f�Df ��Df ��Df f�Df ��Df f�Df ��2D eS��.S
��Df f�Df ��Df ��Df f�Df ��Df ��ff ��2D eee�f.
��Df f�Df ��Df ��Df f�Df ��Df ��Df ��2D ee���b
��Df f�Df ��Df ��Df ��ff f�Df f�Df ��2D DD��HD
��Df f�Df ��Df ��Df ��ff f�Df ��ff ��2D De.��H
��Df f�Df ��Df ��Df ��ff f�Df ��Df ��2D DeH��S
��Df f�Df ��Df ��Df ��ff ��ff f�Df ��2D e�D�2.
��Df f�Df ��Df ��Df ��ff ��ff ��ff ��2D ef��H�
��Df f�Df ��Df ��Df ��ff ��ff ��Df ��2D ef��ef
��Df f�Df ��Df ��Df ��ff ��Df f�Df ��2D �bD�De
��Df f�Df ��Df ��Df ��ff ��Df ��ff ��2D �Hf�.b
��Df f�Df ��Df ��Df ��ff ��Df ��Df ��2D �.H�HH
��Df f�Df ��Df ��Df ��Df f�Df f�Df ��2D Dee�Hf
��Df f�Df ��Df ��Df ��Df f�Df ��ff ��2D Def�eb
��Df f�Df ��Df ��Df ��Df f�Df ��Df ��2D De2�2b
��Df f�Df ��Df ��Df ��Df ��ff f�Df ��2D �bD�2S
��Df f�Df ��Df ��Df ��Df ��ff ��ff ��2D �HD�He
��Df f�Df ��Df ��Df ��Df ��ff ��Df ��2D �HS�22
��Df f�Df ��Df ��Df ��Df ��Df f�Df ��2D �Sb�ee
��Df f�Df ��Df ��Df ��Df ��Df ��ff ��2D �D.�f�
��Df f�Df ��Df ��Df ��Df ��Df ��Df ��2D �DS��H
��Df ��ff f�Df f�Df f�Df f�Df f�Df ��2D D�f�SH
��Df ��ff f�Df f�Df f�Df f�Df ��ff ��2D DfD�ff
��Df ��ff f�Df f�Df f�Df f�Df ��Df ��2D DfD�b�
��Df ��ff f�Df f�Df f�Df ��ff f�Df ��2D efD�H�
��Df ��ff f�Df f�Df f�Df ��ff ��ff ��2D �bS�Db
��Df ��ff f�Df f�Df f�Df ��ff ��Df ��2D �bS��e
��Df ��ff f�Df f�Df f�Df ��Df f�Df ��2D ef��..
��Df ��ff f�Df f�Df f�Df ��Df ��ff ��2D �b���b
��Df ��ff f�Df f�Df f�Df ��Df ��Df ��2D �b2�e�
��Df ��ff f�Df f�Df ��ff f�Df f�Df ��2D eHD��D
��Df ��ff f�Df f�Df ��ff f�Df ��ff ��2D eH2�SD
��Df ��ff f�Df f�Df ��ff f�Df ��Df ��2D eHe�SD
��Df ��ff f�Df f�Df ��ff ��ff f�Df ��2D �SH�D.
��Df ��ff f�Df f�Df ��ff ��ff ��ff ��2D �S��Se
��Df ��ff f�Df f�Df ��ff ��ff ��Df ��2D �SD�ff
��Df ��ff f�Df f�Df ��ff ��Df f�Df ��2D �S���f
��Df ��ff f�Df f�Df ��ff ��Df ��ff ��2D �De�.S
��Df ��ff f�Df f�Df ��ff ��Df ��Df ��2D �DD�2b
��Df ��ff f�Df f�Df ��Df f�Df f�Df ��2D eH.�fe
��Df ��ff f�Df f�Df ��Df f�Df ��ff ��2D eHD�H�
��Df ��ff f�Df f�Df ��Df f�Df ��Df ��2D eHH��b
��Df ��ff f�Df f�Df ��Df ��ff f�Df ��2D �SD�H�
��Df ��ff f�Df f�Df ��Df ��ff ��ff ��2D �S��Df
��Df ��ff f�Df f�Df ��Df ��ff ��Df ��2D �S��22
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i� 	

��Df ��ff f�Df f�Df ��Df ��Df f�Df ��2D �DD�2e
��Df ��ff f�Df f�Df ��Df ��Df ��ff ��2D �eb��.
��Df ��ff f�Df f�Df ��Df ��Df ��Df ��2D �Df��.
��Df ��ff f�Df ��ff f�Df f�Df f�Df ��2D eHe�Sf
��Df ��ff f�Df ��ff f�Df f�Df ��ff ��2D e..��2
��Df ��ff f�Df ��ff f�Df f�Df ��Df ��2D e..�D.
��Df ��ff f�Df ��ff f�Df ��ff f�Df ��2D �S.�ee
��Df ��ff f�Df ��ff f�Df ��ff ��ff ��2D �De�HH
��Df ��ff f�Df ��ff f�Df ��ff ��Df ��2D �D��H2
��Df ��ff f�Df ��ff f�Df ��Df f�Df ��2D �D.�HS
��Df ��ff f�Df ��ff f�Df ��Df ��ff ��2D �e��Sb
��Df ��ff f�Df ��ff f�Df ��Df ��Df ��2D �e��b2
��Df ��ff f�Df ��ff ��ff f�Df f�Df ��2D eDf�bb
��Df ��ff f�Df ��ff ��ff f�Df ��ff ��2D eeS�.2
��Df ��ff f�Df ��ff ��ff f�Df ��Df ��2D eeH���
��Df ��ff f�Df ��ff ��ff ��ff f�Df ��2D �2���e
��Df ��ff f�Df ��ff ��ff ��ff ��ff ��2D ����2H
��Df ��ff f�Df ��ff ��ff ��ff ��Df ��2D ����b2
��Df ��ff f�Df ��ff ��ff ��Df f�Df ��2D �fD���
��Df ��ff f�Df ��ff ��ff ��Df ��ff ��2D 2be�bb
��Df ��ff f�Df ��ff ��ff ��Df ��Df ��2D 2be�DH
��Df ��ff f�Df ��ff ��Df f�Df f�Df ��2D eeb�Df
��Df ��ff f�Df ��ff ��Df f�Df ��ff ��2D eeS�b�
��Df ��ff f�Df ��ff ��Df f�Df ��Df ��2D eeb��b
��Df ��ff f�Df ��ff ��Df ��ff f�Df ��2D ��2�D2
��Df ��ff f�Df ��ff ��Df ��ff ��ff ��2D �fS��e
��Df ��ff f�Df ��ff ��Df ��ff ��Df ��2D �f.�eS
��Df ��ff f�Df ��ff ��Df ��Df f�Df ��2D 2b2��2
��Df ��ff f�Df ��ff ��Df ��Df ��ff ��2D 2He��S
��Df ��ff f�Df ��ff ��Df ��Df ��Df ��2D 2He�Db
��Df ��ff f�Df ��Df f�Df f�Df f�Df ��2D ebe�D2
��Df ��ff f�Df ��Df f�Df f�Df ��ff ��2D eHS�Sb
��Df ��ff f�Df ��Df f�Df f�Df ��Df ��2D eH.�fH
��Df ��ff f�Df ��Df f�Df ��ff f�Df ��2D �.S��H
��Df ��ff f�Df ��Df f�Df ��ff ��ff ��2D �S��2f
��Df ��ff f�Df ��Df f�Df ��ff ��Df ��2D �S2�ff
��Df ��ff f�Df ��Df f�Df ��Df f�Df ��2D �SD�bH
��Df ��ff f�Df ��Df f�Df ��Df ��ff ��2D �D���f
��Df ��ff f�Df ��Df f�Df ��Df ��Df ��2D �eb��S
��Df ��ff f�Df ��Df ��ff f�Df f�Df ��2D eSf�2�
��Df ��ff f�Df ��Df ��ff f�Df ��ff ��2D eDD�DH
��Df ��ff f�Df ��Df ��ff f�Df ��Df ��2D eD.���
��Df ��ff f�Df ��Df ��ff ��ff f�Df ��2D �2b���
��Df ��ff f�Df ��Df ��ff ��ff ��ff ��2D �2f�H�
��Df ��ff f�Df ��Df ��ff ��ff ��Df ��2D �2���e
��Df ��ff f�Df ��Df ��ff ��Df f�Df ��2D ��2�2b

6
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::8



599 DSÍQGLFH G1 UHVXOWDGRV GR SURJUDPD
5
99999999999999999999999999999999999999999999999999999999999999999999999999999999999999997

 �  �  �  �  �  �  � �  �
�

i� 	

��Df ��ff f�Df ��Df ��ff ��Df ��ff ��2D �f��e2
��Df ��ff f�Df ��Df ��ff ��Df ��Df ��2D �ff�H�
��Df ��ff f�Df ��Df ��Df f�Df f�Df ��2D eDH��H
��Df ��ff f�Df ��Df ��Df f�Df ��ff ��2D eDD��S
��Df ��ff f�Df ��Df ��Df f�Df ��Df ��2D eD.�D�
��Df ��ff f�Df ��Df ��Df ��ff f�Df ��2D �2f�f2
��Df ��ff f�Df ��Df ��Df ��ff ��ff ��2D ��2�bb
��Df ��ff f�Df ��Df ��Df ��ff ��Df ��2D ��e��S
��Df ��ff f�Df ��Df ��Df ��Df f�Df ��2D 2bH�Hf
��Df ��ff f�Df ��Df ��Df ��Df ��ff ��2D 2Hb�HS
��Df ��ff f�Df ��Df ��Df ��Df ��Df ��2D 2bf�fb
��Df ��ff ��ff f�Df f�Df f�Df f�Df ��2D D���f2
��Df ��ff ��ff f�Df f�Df f�Df ��ff ��2D Df.�eS
��Df ��ff ��ff f�Df f�Df f�Df ��Df ��2D DfH�e2
��Df ��ff ��ff f�Df f�Df ��ff f�Df ��2D efH�fb
��Df ��ff ��ff f�Df f�Df ��ff ��ff ��2D �bb�f2
��Df ��ff ��ff f�Df f�Df ��ff ��Df ��2D �bH�H2
��Df ��ff ��ff f�Df f�Df ��Df f�Df ��2D efD�bD
��Df ��ff ��ff f�Df f�Df ��Df ��ff ��2D �bD�S�
��Df ��ff ��ff f�Df f�Df ��Df ��Df ��2D �be�Hb
��Df ��ff ��ff f�Df ��ff f�Df f�Df ��2D eH.�Sf
��Df ��ff ��ff f�Df ��ff f�Df ��ff ��2D eHD�fH
��Df ��ff ��ff f�Df ��ff f�Df ��Df ��2D eH.���
��Df ��ff ��ff f�Df ��ff ��ff f�Df ��2D �.f�SH
��Df ��ff ��ff f�Df ��ff ��ff ��ff ��2D �SS�fe
��Df ��ff ��ff f�Df ��ff ��ff ��Df ��2D �S.�e.
��Df ��ff ��ff f�Df ��ff ��Df f�Df ��2D �S���2
��Df ��ff ��ff f�Df ��ff ��Df ��ff ��2D �D.���
��Df ��ff ��ff f�Df ��ff ��Df ��Df ��2D �D.�.S
��Df ��ff ��ff f�Df ��Df f�Df f�Df ��2D eHb�2H
��Df ��ff ��ff f�Df ��Df f�Df ��ff ��2D eHH�2S
��Df ��ff ��ff f�Df ��Df f�Df ��Df ��2D ebf�HS
��Df ��ff ��ff f�Df ��Df ��ff f�Df ��2D �S.�be
��Df ��ff ��ff f�Df ��Df ��ff ��ff ��2D �S��bf
��Df ��ff ��ff f�Df ��Df ��ff ��Df ��2D �SD�SH
��Df ��ff ��ff f�Df ��Df ��Df f�Df ��2D �D.�2D
��Df ��ff ��ff f�Df ��Df ��Df ��ff ��2D �D��.e
��Df ��ff ��ff f�Df ��Df ��Df ��Df ��2D �D2�He
��Df ��ff ��ff ��ff f�Df f�Df f�Df ��2D eHS�be
��Df ��ff ��ff ��ff f�Df f�Df ��ff ��2D e.b�DH
��Df ��ff ��ff ��ff f�Df f�Df ��Df ��2D eHf�fS
��Df ��ff ��ff ��ff f�Df ��ff f�Df ��2D �Sb�.�
��Df ��ff ��ff ��ff f�Df ��ff ��ff ��2D �D.���
��Df ��ff ��ff ��ff f�Df ��ff ��Df ��2D �DS�2b
��Df ��ff ��ff ��ff f�Df ��Df f�Df ��2D �Sf�fe
��Df ��ff ��ff ��ff f�Df ��Df ��ff ��2D �eS��f
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i� 	

��Df ��ff ��ff ��ff f�Df ��Df ��Df ��2D �ee�ef
��Df ��ff ��ff ��ff ��ff f�Df f�Df ��2D eD��2�
��Df ��ff ��ff ��ff ��ff f�Df ��ff ��2D eeb��D
��Df ��ff ��ff ��ff ��ff f�Df ��Df ��2D eDf�H�
��Df ��ff ��ff ��ff ��ff ��ff f�Df ��2D �2��2S
��Df ��ff ��ff ��ff ��ff ��ff ��ff ��2D ��D�S.
��Df ��ff ��ff ��ff ��ff ��ff ��Df ��2D ��S��b
��Df ��ff ��ff ��ff ��ff ��Df f�Df ��2D �f.���
��Df ��ff ��ff ��ff ��ff ��Df ��ff ��2D 2b.��S
��Df ��ff ��ff ��ff ��ff ��Df ��Df ��2D 2b.�fD
��Df ��ff ��ff ��ff ��Df f�Df f�Df ��2D eD��.e
��Df ��ff ��ff ��ff ��Df f�Df ��ff ��2D eeb��S
��Df ��ff ��ff ��ff ��Df f�Df ��Df ��2D eD��S.
��Df ��ff ��ff ��ff ��Df ��ff f�Df ��2D ��e�S�
��Df ��ff ��ff ��ff ��Df ��ff ��ff ��2D �fH�De
��Df ��ff ��ff ��ff ��Df ��ff ��Df ��2D �fb�b�
��Df ��ff ��ff ��ff ��Df ��Df f�Df ��2D 2be��e
��Df ��ff ��ff ��ff ��Df ��Df ��ff ��2D 2HS�De
��Df ��ff ��ff ��ff ��Df ��Df ��Df ��2D 2H.�fS
��Df ��ff ��ff ��Df f�Df f�Df f�Df ��2D ebS�Hf
��Df ��ff ��ff ��Df f�Df f�Df ��ff ��2D eHb���
��Df ��ff ��ff ��Df f�Df f�Df ��Df ��2D eHb�DS
��Df ��ff ��ff ��Df f�Df ��ff f�Df ��2D �.H�De
��Df ��ff ��ff ��Df f�Df ��ff ��ff ��2D �SD�S�
��Df ��ff ��ff ��Df f�Df ��ff ��Df ��2D �Se�eH
��Df ��ff ��ff ��Df f�Df ��Df f�Df ��2D �SH�fD
��Df ��ff ��ff ��Df f�Df ��Df ��ff ��2D �D��eb
��Df ��ff ��ff ��Df f�Df ��Df ��Df ��2D �D��S�
��Df ��ff ��ff ��Df ��ff f�Df f�Df ��2D eS2��S
��Df ��ff ��ff ��Df ��ff f�Df ��ff ��2D eD.�bH
��Df ��ff ��ff ��Df ��ff f�Df ��Df ��2D eDb�Sf
��Df ��ff ��ff ��Df ��ff ��ff f�Df ��2D �����f
��Df ��ff ��ff ��Df ��ff ��ff ��ff ��2D �2���b
��Df ��ff ��ff ��Df ��ff ��ff ��Df ��2D �2��Hf
��Df ��ff ��ff ��Df ��ff ��Df f�Df ��2D ��e��e
��Df ��ff ��ff ��Df ��ff ��Df ��ff ��2D �f��.D
��Df ��ff ��ff ��Df ��ff ��Df ��Df ��2D �f��2b
��Df ��ff ��ff ��Df ��Df f�Df f�Df ��2D eSf�D�
��Df ��ff ��ff ��Df ��Df f�Df ��ff ��2D eD.�..
��Df ��ff ��ff ��Df ��Df f�Df ��Df ��2D eSf�f�
��Df ��ff ��ff ��Df ��Df ��ff f�Df ��2D �22�f�
��Df ��ff ��ff ��Df ��Df ��ff ��ff ��2D ��D��D
��Df ��ff ��ff ��Df ��Df ��ff ��Df ��2D ��S�S2
��Df ��ff ��ff ��Df ��Df ��Df f�Df ��2D �ff�SD
��Df ��ff ��ff ��Df ��Df ��Df ��ff ��2D 2b2��b
��Df ��ff ��ff ��Df ��Df ��Df ��Df ��2D 2b2�DD
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i� 	

��Df ��ff ��Df f�Df f�Df f�Df f�Df ��2D D�D�D2
��Df ��ff ��Df f�Df f�Df f�Df ��ff ��2D Dfb�bS
��Df ��ff ��Df f�Df f�Df f�Df ��Df ��2D D�f�b2
��Df ��ff ��Df f�Df f�Df ��ff f�Df ��2D e�f�Db
��Df ��ff ��Df f�Df f�Df ��ff ��ff ��2D ef��D2
��Df ��ff ��Df f�Df f�Df ��ff ��Df ��2D ef���2
��Df ��ff ��Df f�Df f�Df ��Df f�Df ��2D efH�eD
��Df ��ff ��Df f�Df f�Df ��Df ��ff ��2D �bH���
��Df ��ff ��Df f�Df f�Df ��Df ��Df ��2D �b.��b
��Df ��ff ��Df f�Df ��ff f�Df f�Df ��2D ebf��f
��Df ��ff ��Df f�Df ��ff f�Df ��ff ��2D eH.�DH
��Df ��ff ��Df f�Df ��ff f�Df ��Df ��2D eHb�S�
��Df ��ff ��Df f�Df ��ff ��ff f�Df ��2D �.���H
��Df ��ff ��Df f�Df ��ff ��ff ��ff ��2D �SH�De
��Df ��ff ��Df f�Df ��ff ��ff ��Df ��2D �Sb�b.
��Df ��ff ��Df f�Df ��ff ��Df f�Df ��2D �SD�H2
��Df ��ff ��Df f�Df ��ff ��Df ��ff ��2D �Db�S�
��Df ��ff ��Df f�Df ��ff ��Df ��Df ��2D �Sf�2S
��Df ��ff ��Df f�Df ��Df f�Df f�Df ��2D eb��.H
��Df ��ff ��Df f�Df ��Df f�Df ��ff ��2D ebf�.S
��Df ��ff ��Df f�Df ��Df f�Df ��Df ��2D eb���S
��Df ��ff ��Df f�Df ��Df ��ff f�Df ��2D �.f�ee
��Df ��ff ��Df f�Df ��Df ��ff ��ff ��2D �SS�ef
��Df ��ff ��Df f�Df ��Df ��ff ��Df ��2D �SH��H
��Df ��ff ��Df f�Df ��Df ��Df f�Df ��2D �Db�.D
��Df ��ff ��Df f�Df ��Df ��Df ��ff ��2D �De�2e
��Df ��ff ��Df f�Df ��Df ��Df ��Df ��2D �DD��e
��Df ��ff ��Df ��ff f�Df f�Df f�Df ��2D eHb�ee
��Df ��ff ��Df ��ff f�Df f�Df ��ff ��2D eH2�fH
��Df ��ff ��Df ��ff f�Df f�Df ��Df ��2D eH2�DS
��Df ��ff ��Df ��ff f�Df ��ff f�Df ��2D �.2�2�
��Df ��ff ��Df ��ff f�Df ��ff ��ff ��2D �Db�H�
��Df ��ff ��Df ��ff f�Df ��ff ��Df ��2D �DH�.b
��Df ��ff ��Df ��ff f�Df ��Df f�Df ��2D �S2�De
��Df ��ff ��Df ��ff f�Df ��Df ��ff ��2D �eH�Sf
��Df ��ff ��Df ��ff f�Df ��Df ��Df ��2D �eS�bf
��Df ��ff ��Df ��ff ��ff f�Df f�Df ��2D eDD�.�
��Df ��ff ��Df ��ff ��ff f�Df ��ff ��2D eD��SD
��Df ��ff ��Df ��ff ��ff f�Df ��Df ��2D eD����
��Df ��ff ��Df ��ff ��ff ��ff f�Df ��2D �2D�.S
��Df ��ff ��Df ��ff ��ff ��ff ��ff ��2D ��H��.
��Df ��ff ��Df ��ff ��ff ��ff ��Df ��2D ��H�Hb
��Df ��ff ��Df ��ff ��ff ��Df f�Df ��2D �fb�S�
��Df ��ff ��Df ��ff ��ff ��Df ��ff ��2D 2bb�HS
��Df ��ff ��Df ��ff ��ff ��Df ��Df ��2D 2bb�DD
��Df ��ff ��Df ��ff ��Df f�Df f�Df ��2D eDe�2e
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i� 	

��Df ��ff ��Df ��ff ��Df f�Df ��ff ��2D eD��HS
��Df ��ff ��Df ��ff ��Df f�Df ��Df ��2D eDe��.
��Df ��ff ��Df ��ff ��Df ��ff f�Df ��2D ��.���
��Df ��ff ��Df ��ff ��Df ��ff ��ff ��2D ����fe
��Df ��ff ��Df ��ff ��Df ��ff ��Df ��2D ��2�e�
��Df ��ff ��Df ��ff ��Df ��Df f�Df ��2D 2bS�He
��Df ��ff ��Df ��ff ��Df ��Df ��ff ��2D 2Hb�fe
��Df ��ff ��Df ��ff ��Df ��Df ��Df ��2D 2Hb�DS
��Df ��ff ��Df ��Df f�Df f�Df f�Df ��2D ebb��f
��Df ��ff ��Df ��Df f�Df f�Df ��ff ��2D eb��S�
��Df ��ff ��Df ��Df f�Df f�Df ��Df ��2D eb2�fS
��Df ��ff ��Df ��Df f�Df ��ff f�Df ��2D �H��fe
��Df ��ff ��Df ��Df f�Df ��ff ��ff ��2D �SH���
��Df ��ff ��Df ��Df f�Df ��ff ��Df ��2D �SS�bH
��Df ��ff ��Df ��Df f�Df ��Df f�Df ��2D �.f�DD
��Df ��ff ��Df ��Df f�Df ��Df ��ff ��2D �DD�bb
��Df ��ff ��Df ��Df f�Df ��Df ��Df ��2D �De���
��Df ��ff ��Df ��Df ��ff f�Df f�Df ��2D eSe�HS
��Df ��ff ��Df ��Df ��ff f�Df ��ff ��2D eSf�eH
��Df ��ff ��Df ��Df ��ff f�Df ��Df ��2D eS2��f
��Df ��ff ��Df ��Df ��ff ��ff f�Df ��2D ����Hf
��Df ��ff ��Df ��Df ��ff ��ff ��ff ��2D �2D�Sb
��Df ��ff ��Df ��Df ��ff ��ff ��Df ��2D �2S��f
��Df ��ff ��Df ��Df ��ff ��Df f�Df ��2D ��S�Se
��Df ��ff ��Df ��Df ��ff ��Df ��ff ��2D �fS�2D
��Df ��ff ��Df ��Df ��ff ��Df ��Df ��2D �fD�.b
��Df ��ff ��Df ��Df ��Df f�Df f�Df ��2D eS��f�
��Df ��ff ��Df ��Df ��Df f�Df ��ff ��2D eSf�2.
��Df ��ff ��Df ��Df ��Df f�Df ��Df ��2D eS2�D�
��Df ��ff ��Df ��Df ��Df ��ff f�Df ��2D �2e�D�
��Df ��ff ��Df ��Df ��Df ��ff ��ff ��2D ��.�HD
��Df ��ff ��Df ��Df ��Df ��ff ��Df ��2D ��b��2
��Df ��ff ��Df ��Df ��Df ��Df f�Df ��2D �f���D
��Df ��ff ��Df ��Df ��Df ��Df ��ff ��2D 2be�Sb
��Df ��ff ��Df ��Df ��Df ��Df ��Df ��2D 2bD�fD
��Df ��Df f�Df f�Df f�Df f�Df f�Df ��2D eb��f.
��Df ��Df f�Df f�Df f�Df f�Df ��ff ��2D eHH��b
��Df ��Df f�Df f�Df f�Df f�Df ��Df ��2D eHb�eH
��Df ��Df f�Df f�Df f�Df ��ff f�Df ��2D �b2�H.
��Df ��Df f�Df f�Df f�Df ��ff ��ff ��2D �HD���
��Df ��Df f�Df f�Df f�Df ��ff ��Df ��2D �HD��e
��Df ��Df f�Df f�Df f�Df ��Df f�Df ��2D �b2�e.
��Df ��Df f�Df f�Df f�Df ��Df ��ff ��2D �H��2�
��Df ��Df f�Df f�Df f�Df ��Df ��Df ��2D �H2�H.
��Df ��Df f�Df f�Df ��ff f�Df f�Df ��2D e.��fe
��Df ��Df f�Df f�Df ��ff f�Df ��ff ��2D eSb�bb
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i� 	

��Df ��Df f�Df f�Df ��ff f�Df ��Df ��2D e.2���
��Df ��Df f�Df f�Df ��ff ��ff f�Df ��2D �Db�2e
��Df ��Df f�Df f�Df ��ff ��ff ��ff ��2D �DS�eb
��Df ��Df f�Df f�Df ��ff ��ff ��Df ��2D �DH��D
��Df ��Df f�Df f�Df ��ff ��Df f�Df ��2D �D2�e2
��Df ��Df f�Df f�Df ��ff ��Df ��ff ��2D �eH���
��Df ��Df f�Df f�Df ��ff ��Df ��Df ��2D �eb�S�
��Df ��Df f�Df f�Df ��Df f�Df f�Df ��2D e.H��e
��Df ��Df f�Df f�Df ��Df f�Df ��ff ��2D e..�H�
��Df ��Df f�Df f�Df ��Df f�Df ��Df ��2D eHf�eD
��Df ��Df f�Df f�Df ��Df ��ff f�Df ��2D �Se��2
��Df ��Df f�Df f�Df ��Df ��ff ��ff ��2D �S��S.
��Df ��Df f�Df f�Df ��Df ��ff ��Df ��2D �S��.f
��Df ��Df f�Df f�Df ��Df ��Df f�Df ��2D �DD�Se
��Df ��Df f�Df f�Df ��Df ��Df ��ff ��2D �D��HS
��Df ��Df f�Df f�Df ��Df ��Df ��Df ��2D �D��ef
��Df ��Df f�Df ��ff f�Df f�Df f�Df ��2D eS��HD
��Df ��Df f�Df ��ff f�Df f�Df ��ff ��2D eD.�fH
��Df ��Df f�Df ��ff f�Df f�Df ��Df ��2D eD.�DD
��Df ��Df f�Df ��ff f�Df ��ff f�Df ��2D �eb�bf
��Df ��Df f�Df ��ff f�Df ��ff ��ff ��2D ��H�H.
��Df ��Df f�Df ��ff f�Df ��ff ��Df ��2D ��H�fe
��Df ��Df f�Df ��ff f�Df ��Df f�Df ��2D �e2�.D
��Df ��Df f�Df ��ff f�Df ��Df ��ff ��2D ��f�22
��Df ��Df f�Df ��ff f�Df ��Df ��Df ��2D �2H�HH
��Df ��Df f�Df ��ff ��ff f�Df f�Df ��2D e���Db
��Df ��Df f�Df ��ff ��ff f�Df ��ff ��2D e2b�eD
��Df ��Df f�Df ��ff ��ff f�Df ��Df ��2D e���D2
��Df ��Df f�Df ��ff ��ff ��ff f�Df ��2D �fD��b
��Df ��Df f�Df ��ff ��ff ��ff ��ff ��2D �ff�D�
��Df ��Df f�Df ��ff ��ff ��ff ��Df ��2D �f��b2
��Df ��Df f�Df ��ff ��ff ��Df f�Df ��2D 2bf�2S
��Df ��Df f�Df ��ff ��ff ��Df ��ff ��2D 2H��Hf
��Df ��Df f�Df ��ff ��ff ��Df ��Df ��2D 2He�eb
��Df ��Df f�Df ��ff ��Df f�Df f�Df ��2D e�.�fb
��Df ��Df f�Df ��ff ��Df f�Df ��ff ��2D e�D�Hf
��Df ��Df f�Df ��ff ��Df f�Df ��Df ��2D e�H�2f
��Df ��Df f�Df ��ff ��Df ��ff f�Df ��2D �f.���
��Df ��Df f�Df ��ff ��Df ��ff ��ff ��2D �f��22
��Df ��Df f�Df ��ff ��Df ��ff ��Df ��2D �fe�be
��Df ��Df f�Df ��ff ��Df ��Df f�Df ��2D 2bf���
��Df ��Df f�Df ��ff ��Df ��Df ��ff ��2D 2He�Se
��Df ��Df f�Df ��ff ��Df ��Df ��Df ��2D 2HD�.e
��Df ��Df f�Df ��Df f�Df f�Df f�Df ��2D e.��D�
��Df ��Df f�Df ��Df f�Df f�Df ��ff ��2D eSS�e2
��Df ��Df f�Df ��Df f�Df f�Df ��Df ��2D eSS�H2
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i� 	

��Df ��Df f�Df ��Df f�Df ��ff f�Df ��2D �DH�Db
��Df ��Df f�Df ��Df f�Df ��ff ��ff ��2D �e.�f2
��Df ��Df f�Df ��Df f�Df ��ff ��Df ��2D �eS�fH
��Df ��Df f�Df ��Df f�Df ��Df f�Df ��2D �Df��b
��Df ��Df f�Df ��Df f�Df ��Df ��ff ��2D ��.�2S
��Df ��Df f�Df ��Df f�Df ��Df ��Df ��2D ��D�..
��Df ��Df f�Df ��Df ��ff f�Df f�Df ��2D eef�22
��Df ��Df f�Df ��Df ��ff f�Df ��ff ��2D e�.�.e
��Df ��Df f�Df ��Df ��ff f�Df ��Df ��2D e�b�.e
��Df ��Df f�Df ��Df ��ff ��ff f�Df ��2D ��2�.�
��Df ��Df f�Df ��Df ��ff ��ff ��ff ��2D �f.�DD
��Df ��Df f�Df ��Df ��ff ��ff ��Df ��2D �fH�H2
��Df ��Df f�Df ��Df ��ff ��Df f�Df ��2D 2bS�Df
��Df ��Df f�Df ��Df ��ff ��Df ��ff ��2D 2Hb��H
��Df ��Df f�Df ��Df ��ff ��Df ��Df ��2D 2Hb�b�
��Df ��Df f�Df ��Df ��Df f�Df f�Df ��2D eeD�DS
��Df ��Df f�Df ��Df ��Df f�Df ��ff ��2D ee��HH
��Df ��Df f�Df ��Df ��Df f�Df ��Df ��2D eeS�2f
��Df ��Df f�Df ��Df ��Df ��ff f�Df ��2D ��e��e
��Df ��Df f�Df ��Df ��Df ��ff ��ff ��2D �fb�HH
��Df ��Df f�Df ��Df ��Df ��ff ��Df ��2D ����eH
��Df ��Df f�Df ��Df ��Df ��Df f�Df ��2D 2bS�ff
��Df ��Df f�Df ��Df ��Df ��Df ��ff ��2D 2Hb�HD
��Df ��Df f�Df ��Df ��Df ��Df ��Df ��2D 2bf�.b
��Df ��Df ��ff f�Df f�Df f�Df f�Df ��2D ebD��2
��Df ��Df ��ff f�Df f�Df f�Df ��ff ��2D ebf�H�
��Df ��Df ��ff f�Df f�Df f�Df ��Df ��2D eb��b.
��Df ��Df ��ff f�Df f�Df ��ff f�Df ��2D �bD�f�
��Df ��Df ��ff f�Df f�Df ��ff ��ff ��2D �H.�D�
��Df ��Df ��ff f�Df f�Df ��ff ��Df ��2D �H.�S�
��Df ��Df ��ff f�Df f�Df ��Df f�Df ��2D �be�eH
��Df ��Df ��ff f�Df f�Df ��Df ��ff ��2D �HD�S�
��Df ��Df ��ff f�Df f�Df ��Df ��Df ��2D �HD���
��Df ��Df ��ff f�Df ��ff f�Df f�Df ��2D e.���S
��Df ��Df ��ff f�Df ��ff f�Df ��ff ��2D e.2��b
��Df ��Df ��ff f�Df ��ff f�Df ��Df ��2D e.e�Hf
��Df ��Df ��ff f�Df ��ff ��ff f�Df ��2D �S���.
��Df ��Df ��ff f�Df ��ff ��ff ��ff ��2D �DH�He
��Df ��Df ��ff f�Df ��ff ��ff ��Df ��2D �Sf�Hf
��Df ��Df ��ff f�Df ��ff ��Df f�Df ��2D �De�2f
��Df ��Df ��ff f�Df ��ff ��Df ��ff ��2D �Df�S2
��Df ��Df ��ff f�Df ��ff ��Df ��Df ��2D �D2�fS
��Df ��Df ��ff f�Df ��Df f�Df f�Df ��2D eHf�2D
��Df ��Df ��ff f�Df ��Df f�Df ��ff ��2D eHf�2�
��Df ��Df ��ff f�Df ��Df f�Df ��Df ��2D eH2�b2
��Df ��Df ��ff f�Df ��Df ��ff f�Df ��2D �SS�fD
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i� 	

��Df ��Df ��ff f�Df ��Df ��ff ��ff ��2D �Se�f2
��Df ��Df ��ff f�Df ��Df ��ff ��Df ��2D �SS��S
��Df ��Df ��ff f�Df ��Df ��Df f�Df ��2D �D.�e�
��Df ��Df ��ff f�Df ��Df ��Df ��ff ��2D �De��H
��Df ��Df ��ff f�Df ��Df ��Df f�Df ��2D �DD�HD
��Df ��Df ��ff ��ff f�Df f�Df f�Df ��2D eSS���
��Df ��Df ��ff ��ff f�Df f�Df ��ff ��2D eDb�D�
��Df ��Df ��ff ��ff f�Df f�Df ��Df ��2D eSf�f�
��Df ��Df ��ff ��ff f�Df ��ff f�Df ��2D �D2�fe
��Df ��Df ��ff ��ff f�Df ��ff ��ff ��2D �e��2.
��Df ��Df ��ff ��ff f�Df ��ff ��Df ��2D �ef�D�
��Df ��Df ��ff ��ff f�Df ��Df f�Df ��2D �ee�..
��Df ��Df ��ff ��ff f�Df ��Df ��ff ��2D ��2�Sf
��Df ��Df ��ff ��ff f�Df ��Df ��Df ��2D �����D
��Df ��Df ��ff ��ff ��ff f�Df f�Df ��2D e���.f
��Df ��Df ��ff ��ff ��ff f�Df ��ff ��2D e���He
��Df ��Df ��ff ��ff ��ff f�Df ��Df ��2D e���bb
��Df ��Df ��ff ��ff ��ff ��ff f�Df ��2D �f.���
��Df ��Df ��ff ��ff ��ff ��ff ��ff ��2D �f2�HH
��Df ��Df ��ff ��ff ��ff ��ff ��Df ��2D �fe��.
��Df ��Df ��ff ��ff ��ff ��Df f�Df ��2D 2b2�fe
��Df ��Df ��ff ��ff ��ff ��Df ��ff ��2D 2HS���
��Df ��Df ��ff ��ff ��ff ��Df ��Df ��2D 2HS�be
��Df ��Df ��ff ��ff ��Df f�Df f�Df ��2D e�b�2�
��Df ��Df ��ff ��ff ��Df f�Df ��ff ��2D e�H�2f
��Df ��Df ��ff ��ff ��Df f�Df ��Df ��2D eef�S.
��Df ��Df ��ff ��ff ��Df ��ff f�Df ��2D �fb�fD
��Df ��Df ��ff ��ff ��Df ��ff ��ff ��2D �fD�DS
��Df ��Df ��ff ��ff ��Df ��ff ��Df ��2D �f.��b
��Df ��Df ��ff ��ff ��Df ��Df f�Df ��2D 2b��Hb
��Df ��Df ��ff ��ff ��Df ��Df ��ff ��2D 2HS�bD
��Df ��Df ��ff ��ff ��Df ��Df ��Df ��2D 2HH��b
��Df ��Df ��ff ��Df f�Df f�Df f�Df ��2D e.D�Sb
��Df ��Df ��ff ��Df f�Df f�Df ��ff ��2D eSH�H�
��Df ��Df ��ff ��Df f�Df f�Df ��Df ��2D eSb��f
��Df ��Df ��ff ��Df f�Df ��ff f�Df ��2D �Sf�DH
��Df ��Df ��ff ��Df f�Df ��ff ��ff ��2D �eb��H
��Df ��Df ��ff ��Df f�Df ��ff ��Df ��2D �eH�De
��Df ��Df ��ff ��Df f�Df ��Df f�Df ��2D �D2�2e
��Df ��Df ��ff ��Df f�Df ��Df ��ff ��2D ��b�Sf
��Df ��Df ��ff ��Df f�Df ��Df ��Df ��2D ��H�2�
��Df ��Df ��ff ��Df ��ff f�Df f�Df ��2D ee2��b
��Df ��Df ��ff ��Df ��ff f�Df ��ff ��2D eef��f
��Df ��Df ��ff ��Df ��ff f�Df ��Df ��2D ee2�2f
��Df ��Df ��ff ��Df ��ff ��ff f�Df ��2D ��e�eS
��Df ��Df ��ff ��Df ��ff ��ff ��ff ��2D �fb�HD
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��Df ��Df ��ff ��Df ��ff ��ff ��Df ��2D ����2D
��Df ��Df ��ff ��Df ��ff ��Df f�Df ��2D 2bH�f�
��Df ��Df ��ff ��Df ��ff ��Df ��ff ��2D 2b��Se
��Df ��Df ��ff ��Df ��ff ��Df ��Df ��2D 2b2��e
��Df ��Df ��ff ��Df ��Df f�Df f�Df ��2D ee.�D�
��Df ��Df ��ff ��Df ��Df f�Df ��ff ��2D eeS�2D
��Df ��Df ��ff ��Df ��Df f�Df ��Df ��2D eeH�SS
��Df ��Df ��ff ��Df ��Df ��ff f�Df ��2D ��S�f.
��Df ��Df ��ff ��Df ��Df ��ff ��ff ��2D ��2��H
��Df ��Df ��ff ��Df ��Df ��ff ��Df ��2D ����b�
��Df ��Df ��ff ��Df ��Df ��Df f�Df ��2D 2b.�D�
��Df ��Df ��ff ��Df ��Df ��Df ��ff ��2D 2b2���
��Df ��Df ��ff ��Df ��Df ��Df ��Df ��2D 2b��2�
��Df ��Df ��Df f�Df f�Df f�Df f�Df ��2D eb.�H2
��Df ��Df ��Df f�Df f�Df f�Df ��ff ��2D eb����
��Df ��Df ��Df f�Df f�Df f�Df ��Df ��2D ebe�e.
��Df ��Df ��Df f�Df f�Df ��ff f�Df ��2D �b.�D�
��Df ��Df ��Df f�Df f�Df ��ff ��ff ��2D �bf�f�
��Df ��Df ��Df f�Df f�Df ��ff ��Df ��2D �bf���
��Df ��Df ��Df f�Df f�Df ��Df f�Df ��2D �bS�bH
��Df ��Df ��Df f�Df f�Df ��Df ��ff ��2D �HH���
��Df ��Df ��Df f�Df f�Df ��Df ��Df ��2D �H.�H�
��Df ��Df ��Df f�Df ��ff f�Df f�Df ��2D e.D�SS
��Df ��Df ��Df f�Df ��ff f�Df ��ff ��2D e.e�Hb
��Df ��Df ��Df f�Df ��ff f�Df ��Df ��2D e..��f
��Df ��Df ��Df f�Df ��ff ��ff f�Df ��2D �S��S.
��Df ��Df ��Df f�Df ��ff ��ff ��ff ��2D �S���e
��Df ��Df ��Df f�Df ��ff ��ff ��Df ��2D �S���f
��Df ��Df ��Df f�Df ��ff ��Df f�Df ��2D �DS�.f
��Df ��Df ��Df f�Df ��ff ��Df ��ff ��2D �D���2
��Df ��Df ��Df f�Df ��ff ��Df ��Df ��2D �De�DS
��Df ��Df ��Df f�Df ��Df f�Df f�Df ��2D eH2�.D
��Df ��Df ��Df f�Df ��Df f�Df ��ff ��2D eH2�.�
��Df ��Df ��Df f�Df ��Df f�Df ��Df ��2D eHD�e2
��Df ��Df ��Df f�Df ��Df ��ff f�Df ��2D �SH�DD
��Df ��Df ��Df f�Df ��Df ��ff ��ff ��2D �SS�D2
��Df ��Df ��Df f�Df ��Df ��ff ��Df ��2D �SH�SS
��Df ��Df ��Df f�Df ��Df ��Df f�Df ��2D �Db�b�
��Df ��Df ��Df f�Df ��Df ��Df ��ff ��2D �DS�SH
��Df ��Df ��Df f�Df ��Df ��Df ��Df ��2D �DH��D
��Df ��Df ��Df ��ff f�Df f�Df f�Df ��2D eSH�S�
��Df ��Df ��Df ��ff f�Df f�Df ��ff ��2D eS2�f�
��Df ��Df ��Df ��ff f�Df f�Df ��Df ��2D eS2�D�
��Df ��Df ��Df ��ff f�Df ��ff f�Df ��2D �De�De
��Df ��Df ��Df ��ff f�Df ��ff ��ff ��2D �e��..
��Df ��Df ��Df ��ff f�Df ��ff ��Df ��2D �e��f�
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��Df ��Df ��Df ��ff f�Df ��Df f�Df ��2D �e.�2.
��Df ��Df ��Df ��ff f�Df ��Df ��ff ��2D ��D��f
��Df ��Df ��Df ��ff f�Df ��Df ��Df ��2D ����HD
��Df ��Df ��Df ��ff ��ff f�Df f�Df ��2D e�S�2f
��Df ��Df ��Df ��ff ��ff f�Df ��ff ��2D e�e��e
��Df ��Df ��Df ��ff ��ff f�Df ��Df ��2D e�S�eb
��Df ��Df ��Df ��ff ��ff ��ff f�Df ��2D �fb�S�
��Df ��Df ��Df ��ff ��ff ��ff ��ff ��2D �fD��H
��Df ��Df ��Df ��ff ��ff ��ff ��Df ��2D �fS�H.
��Df ��Df ��Df ��ff ��ff ��Df f�Df ��2D 2be�De
��Df ��Df ��Df ��ff ��ff ��Df ��ff ��2D 2HH�S�
��Df ��Df ��Df ��ff ��ff ��Df ��Df ��2D 2Hb�ee
��Df ��Df ��Df ��ff ��Df f�Df f�Df ��2D ee��.�
��Df ��Df ��Df ��ff ��Df f�Df ��ff ��2D eef�.f
��Df ��Df ��Df ��ff ��Df f�Df ��Df ��2D ee���.
��Df ��Df ��Df ��ff ��Df ��ff f�Df ��2D ����DD
��Df ��Df ��Df ��ff ��Df ��ff ��ff ��2D �fH�fS
��Df ��Df ��Df ��ff ��Df ��ff ��Df ��2D �fb�Hb
��Df ��Df ��Df ��ff ��Df ��Df f�Df ��2D 2be��b
��Df ��Df ��Df ��ff ��Df ��Df ��ff ��2D 2Hb�eD
��Df ��Df ��Df ��ff ��Df ��Df ��Df ��2D 2bf�Sb
��Df ��Df ��Df ��Df f�Df f�Df f�Df ��2D e.H��b
��Df ��Df ��Df ��Df f�Df f�Df ��ff ��2D e.����
��Df ��Df ��Df ��Df f�Df f�Df ��Df ��2D e.��Hf
��Df ��Df ��Df ��Df f�Df ��ff f�Df ��2D �S��fH
��Df ��Df ��Df ��Df f�Df ��ff ��ff ��2D �D��HH
��Df ��Df ��Df ��Df f�Df ��ff ��Df ��2D �D��fe
��Df ��Df ��Df ��Df f�Df ��Df f�Df ��2D �De�.e
��Df ��Df ��Df ��Df f�Df ��Df ��ff ��2D �e2��f
��Df ��Df ��Df ��Df f�Df ��Df ��Df ��2D �ef�.�
��Df ��Df ��Df ��Df ��ff f�Df f�Df ��2D eee�Sb
��Df ��Df ��Df ��Df ��ff f�Df ��ff ��2D ee2�Sf
��Df ��Df ��Df ��Df ��ff f�Df ��Df ��2D eee�.f
��Df ��Df ��Df ��Df ��ff ��ff f�Df ��2D ��S�bS
��Df ��Df ��Df ��Df ��ff ��ff ��ff ��2D ��2��D
��Df ��Df ��Df ��Df ��ff ��ff ��Df ��2D ����.D
��Df ��Df ��Df ��Df ��ff ��Df f�Df ��2D �ff�D�
��Df ��Df ��Df ��Df ��ff ��Df ��ff ��2D 2be��e
��Df ��Df ��Df ��Df ��ff ��Df ��Df ��2D 2be�He
��Df ��Df ��Df ��Df ��Df f�Df f�Df ��2D eDf�f�
��Df ��Df ��Df ��Df ��Df f�Df ��ff ��2D eeH�.D
��Df ��Df ��Df ��Df ��Df f�Df ��Df ��2D eD���S
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��Df ��Df ��Df ��Df ��Df ��ff f�Df ��2D ��H�D.
��Df ��Df ��Df ��Df ��Df ��ff ��ff ��2D ��e�SH
��Df ��Df ��Df ��Df ��Df ��ff ��Df ��2D ��S�e�
��Df ��Df ��Df ��Df ��Df ��Df f�Df ��2D �ff�f�
��Df ��Df ��Df ��Df ��Df ��Df ��ff ��2D 2be�S�
��Df ��Df ��Df ��Df ��Df ��Df ��Df ��2D 2bD�.�
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��H2S� e��fHS D�fb.. f�Dfff �Db�fbH�
��H2S� e��fHS eH�SDb. ��ffff �S2�22��
��H2S� e��fHS b2�22�. ��Dfff ��H�efff
��H2S� e��fHS ��D�.H�S ��Dfff D�S�2fbH
��H2S� e��fHS �.b��eDS ��Dfff .De�f�b.
��H2S� e��fHS 222�bf.S ��Dfff b.��H2bD
��H2S� e��fHS 2SS�eSbD ��Dfff ��Hb�S�be
��H2S� DS�..�� D�fb.. f�Dfff �S.�.2Hf
��H2S� DS�..�� eH�SDb. ��ffff �.f�HD�f
��H2S� DS�..�� b2�22�. ��Dfff ��H�efff
��H2S� DS�..�� ��D�.H�S ��Dfff D�S�2fbH
��H2S� DS�..�� �.b��eDS ��Dfff .De�f�b.
��H2S� DS�..�� 222�bf.S ��Dfff b.��H2bD
��H2S� DS�..�� 2SS�eSbD ��Dfff ��Hb�S�be
��H2S� �fb�e�.S D�fb.. f�Dfff e�f�.2be
��H2S� �fb�e�.S eH�SDb. f�Dfff e�f�.2be
��H2S� �fb�e�.S b2�22�. f�.Dff e�2�He�f
��H2S� �fb�e�.S ��D�.H�S ��Dfff D�S�2fbH
��H2S� �fb�e�.S �.b��eDS ��Dfff .De�f�b.
��H2S� �fb�e�.S 222�bf.S ��Dfff b.��H2bD
��H2S� �fb�e�.S 2SS�eSbD ��Dfff ��Hb�S�be
��H2S� �S2��f2f D�fb.. f�Dfff S.e�fD�H
��H2S� �S2��f2f eH�SDb. f�Dfff S.e�fD�H
��H2S� �S2��f2f b2�22�. f�Dfff S.e�fD�H
��H2S� �S2��f2f ��D�.H�S f�Dfff S.e�bS.2
��H2S� �S2��f2f �.b��eDS ��Dfff .De�f�b.
��H2S� �S2��f2f 222�bf.S ��Dfff b.��H2bD
��H2S� �S2��f2f 2SS�eSbD ��Dfff ��Hb�S�be
��H2S� 2�e�.SSD D�fb.. f�Dfff ��Hb�S�be
��H2S� 2�e�.SSD eH�SDb. f�Dfff b�.��.e�
��H2S� 2�e�.SSD b2�22�. f�Dfff b�.��.e�
��H2S� 2�e�.SSD ��D�.H�S f�Dfff b�.��.e�
��H2S� 2�e�.SSD �.b��eDS f�Dfff b�.��.e�
��H2S� 2�e�.SSD 222�bf.S ��Dfff b..�f�fe
��H2S� 2�e�.SSD 2SS�eSbD ��Dfff ��Hb�S�be
���f�eS e��fHS D�fb.. f�Dfff �bH��fb�
���f�eS e��fHS eH�SDb. ��ffff 2f��2�e�
���f�eS e��fHS b2�22�. ��Dfff �22�bDef
���f�eS e��fHS ��D�.H�S ��Dfff D�S�2fbH
���f�eS e��fHS �.b��eDS ��Dfff .De�f�b.
���f�eS e��fHS 222�bf.S ��Dfff b.��H2bD
���f�eS e��fHS 2SS�eSbD ��Dfff ��Hb�S�be
���f�eS DS�..�� D�fb.. f�Dfff 2fD���f.
���f�eS DS�..�� eH�SDb. ��ffff 2fH�e�D.
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���f�eS DS�..�� b2�22�. ��Dfff �22�bDef
���f�eS DS�..�� ��D�.H�S ��Dfff D�S�2fbH
���f�eS DS�..�� �.b��eDS ��Dfff .De�f�b.
���f�eS DS�..�� 222�bf.S ��Dfff b.��H2bD
���f�eS DS�..�� 2SS�eSbD ��Dfff ��Hb�S�be
���f�eS �fb�e�.S D�fb.. f�Dfff e�f�.2be
���f�eS �fb�e�.S eH�SDb. f�Dfff e�f�.2be
���f�eS �fb�e�.S b2�22�. f�.Dff e�2�He�f
���f�eS �fb�e�.S ��D�.H�S ��Dfff D�S�2fbH
���f�eS �fb�e�.S �.b��eDS ��Dfff .De�f�b.
���f�eS �fb�e�.S 222�bf.S ��Dfff b.��H2bD
���f�eS �fb�e�.S 2SS�eSbD ��Dfff ��Hb�S�be
���f�eS �S2��f2f D�fb.. f�Dfff S.e�fD�H
���f�eS �S2��f2f eH�SDb. f�Dfff S.e�fD�H
���f�eS �S2��f2f b2�22�. f�Dfff S.e�fD�H
���f�eS �S2��f2f ��D�.H�S f�Dfff S.e�bS.2
���f�eS �S2��f2f �.b��eDS ��Dfff .De�f�b.
���f�eS �S2��f2f 222�bf.S ��Dfff b.��H2bD
���f�eS �S2��f2f 2SS�eSbD ��Dfff ��Hb�S�be
���f�eS 2�e�.SSD D�fb.. f�Dfff b�.��.e�
���f�eS 2�e�.SSD eH�SDb. f�Dfff b�.��.e�
���f�eS 2�e�.SSD b2�22�. f�Dfff b�.��.e�
���f�eS 2�e�.SSD ��D�.H�S f�Dfff b�.��.e�
���f�eS 2�e�.SSD �.b��eDS f�Dfff b�.��.e�
���f�eS 2�e�.SSD 222�bf.S ��Dfff b..�f�fe
���f�eS 2�e�.SSD 2SS�eSbD ��Dfff ��Hb�S�be
Se�2e�2 e��fHS D�fb.. f�Dfff 2bf����2
Se�2e�2 e��fHS eH�SDb. f�.Dff 2b2�f���
Se�2e�2 e��fHS b2�22�. ��Dfff �S��f.Sf
Se�2e�2 e��fHS ��D�.H�S ��Dfff D�S�2fbH
Se�2e�2 e��fHS �.b��eDS ��Dfff .De�f�b.
Se�2e�2 e��fHS 222�bf.S ��Dfff b.��H2bD
Se�2e�2 e��fHS 2SS�eSbD ��Dfff ��Hb�S�be
Se�2e�2 DS�..�� D�fb.. f�Dfff 2b��.S�e
Se�2e�2 DS�..�� eH�SDb. f�.Dff 2b��eefS
Se�2e�2 DS�..�� b2�22�. ��Dfff �S��f.Sf
Se�2e�2 DS�..�� ��D�.H�S ��Dfff D�S�2fbH
Se�2e�2 DS�..�� �.b��eDS ��Dfff .De�f�b.
Se�2e�2 DS�..�� 222�bf.S ��Dfff b.��H2bD
Se�2e�2 DS�..�� 2SS�eSbD ��Dfff ��Hb�S�be
Se�2e�2 �fb�e�.S D�fb.. f�Dfff e2H�.SfS
Se�2e�2 �fb�e�.S eH�SDb. f�Dfff e2H�.SfS
Se�2e�2 �fb�e�.S b2�22�. f�.Dff e�f�.�eb
Se�2e�2 �fb�e�.S ��D�.H�S ��Dfff D�S�2fbH
Se�2e�2 �fb�e�.S �.b��eDS ��Dfff .De�f�b.
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Se�2e�2 �fb�e�.S 222�bf.S ��Dfff b.��H2bD
Se�2e�2 �fb�e�.S 2SS�eSbD ��Dfff ��Hb�S�be
Se�2e�2 �S2��f2f D�fb.. f�Dfff S.e�fD�H
Se�2e�2 �S2��f2f eH�SDb. f�Dfff S.e�fD�H
Se�2e�2 �S2��f2f b2�22�. f�Dfff S.e�fD�H
Se�2e�2 �S2��f2f ��D�.H�S f�Dfff S.e�bS.2
Se�2e�2 �S2��f2f �.b��eDS ��Dfff .De�f�b.
Se�2e�2 �S2��f2f 222�bf.S ��Dfff b.��H2bD
Se�2e�2 �S2��f2f 2SS�eSbD ��Dfff ��Hb�S�be
Se�2e�2 2�e�.SSD D�fb.. f�Dfff b�.��.e�
Se�2e�2 2�e�.SSD eH�SDb. f�Dfff b�.��.e�
Se�2e�2 2�e�.SSD b2�22�. f�Dfff b�.��.e�
Se�2e�2 2�e�.SSD ��D�.H�S f�Dfff b�.��.e�
Se�2e�2 2�e�.SSD �.b��eDS f�Dfff b�.��.e�
Se�2e�2 2�e�.SSD 222�bf.S ��Dfff b..�f�fe
Se�2e�2 2�e�.SSD 2SS�eSbD ��Dfff ��Hb�S�be
bD�eD�H e��fHS D�fb.. f�Dfff eeS��DS�
bD�eD�H e��fHS eH�SDb. f�Dfff eeS��DS�
bD�eD�H e��fHS b2�22�. ��ffff eD��be�S
bD�eD�H e��fHS ��D�.H�S ��Dfff DS��eee�
bD�eD�H e��fHS �.b��eDS ��Dfff .De�f�b.
bD�eD�H e��fHS 222�bf.S ��Dfff b.��H2bD
bD�eD�H e��fHS 2SS�eSbD ��Dfff ��Hb�S�be
bD�eD�H DS�..�� D�fb.. f�Dfff eeS��DS�
bD�eD�H DS�..�� eH�SDb. f�Dfff eeS��DS�
bD�eD�H DS�..�� b2�22�. ��ffff eD��be�S
bD�eD�H DS�..�� ��D�.H�S ��Dfff DS��eee�
bD�eD�H DS�..�� �.b��eDS ��Dfff .De�f�b.
bD�eD�H DS�..�� 222�bf.S ��Dfff b.��H2bD
bD�eD�H DS�..�� 2SS�eSbD ��Dfff ��Hb�S�be
bD�eD�H �fb�e�.S D�fb.. f�Dfff e..���be
bD�eD�H �fb�e�.S eH�SDb. f�Dfff e..���be
bD�eD�H �fb�e�.S b2�22�. f�.Dff e.b��.Se
bD�eD�H �fb�e�.S ��D�.H�S ��Dfff DS��eee�
bD�eD�H �fb�e�.S �.b��eDS ��Dfff .De�f�b.
bD�eD�H �fb�e�.S 222�bf.S ��Dfff b.��H2bD
bD�eD�H �fb�e�.S 2SS�eSbD ��Dfff ��Hb�S�be
bD�eD�H �S2��f2f D�fb.. f�Dfff S.e�fD�H
bD�eD�H �S2��f2f eH�SDb. f�Dfff S.e�fD�H
bD�eD�H �S2��f2f b2�22�. f�Dfff S.e�fD�H
bD�eD�H �S2��f2f ��D�.H�S f�Dfff S.e�bS.2
bD�eD�H �S2��f2f �.b��eDS ��Dfff .De�f�b.
bD�eD�H �S2��f2f 222�bf.S ��Dfff b.��H2bD
bD�eD�H �S2��f2f 2SS�eSbD ��Dfff ��Hb�S�be
bD�eD�H 2�e�.SSD D�fb.. f�Dfff b�.��.e�
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bD�eD�H 2�e�.SSD eH�SDb. f�Dfff b�.��.e�
bD�eD�H 2�e�.SSD b2�22�. f�Dfff b�.��.e�
bD�eD�H 2�e�.SSD ��D�.H�S f�Dfff b�.��.e�
bD�eD�H 2�e�.SSD �.b��eDS f�Dfff b�.��.e�
bD�eD�H 2�e�.SSD 222�bf.S ��Dfff b..�f�fe
bD�eD�H 2�e�.SSD 2SS�eSbD ��Dfff ��Hb�S�be
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f�b��f 2�fDe� ��H2S� ��2Dff 2fe�H.DD
f�b��f 2�fDe� ���f�eS ��2Dff 2eH�b�fD
f�b��f 2�fDe� Se�2e�2 f�.Dff �be�eH.f
f�b��f 2�fDe� bD�eD�H f�.Dff DD��HS2f
f�b��f �.��Sef ��H2S� ��2Dff 2ee�DD22
f�b��f �.��Sef ���f�eS ��2Dff 2.H�.��b
f�b��f �.��Sef Se�2e�2 ��2Dff e���eSHD
f�b��f �.��Sef bD�eD�H f�.Dff DSH�fS�H
f�b��f .2�2.�S ��H2S� ��ffff efS��HDH
f�b��f .2�2.�S ���f�eS ��ffff efb�Sf��
f�b��f .2�2.�S Se�2e�2 ��ffff eSe���eb
f�b��f .2�2.�S bD�eD�H ��ffff D..�fHSf
f�b��f �f.��H�2 ��H2S� ��ffff DSb�De�2
f�b��f �f.��H�2 ���f�eS ��ffff D.f�SH�.
f�b��f �f.��H�2 Se�2e�2 ��ffff DHH�b�bD
f�b��f �f.��H�2 bD�eD�H ��ffff Seb�e.eD
�S�D�.� 2�fDe� ��H2S� ��2Dff 2eD��.D�
�S�D�.� 2�fDe� ���f�eS ��2Dff 2.H��e��
�S�D�.� 2�fDe� Se�2e�2 f�.Dff ef��222H
�S�D�.� 2�fDe� bD�eD�H f�.Dff DD2��2f�
�S�D�.� �.��Sef ��H2S� ��2Dff 2.e��e�f
�S�D�.� �.��Sef ���f�eS ��2Dff �ff�2fe�
�S�D�.� �.��Sef Se�2e�2 ��2Dff e�.�bbee
�S�D�.� �.��Sef bD�eD�H f�.Dff DSH�2�Sf
�S�D�.� .2�2.�S ��H2S� ��ffff efS��HDH
�S�D�.� .2�2.�S ���f�eS ��ffff efb�Sf��
�S�D�.� .2�2.�S Se�2e�2 ��ffff eSe���eb
�S�D�.� .2�2.�S bD�eD�H ��ffff D..�fHSf
�S�D�.� �f.��H�2 ��H2S� ��ffff DSb�De�2
�S�D�.� �f.��H�2 ���f�eS ��ffff D.f�SH�.
�S�D�.� �f.��H�2 Se�2e�2 ��ffff DHH�b�bD
�S�D�.� �f.��H�2 bD�eD�H ��ffff Seb�e.eD
�2��2�S 2�fDe� ��H2S� ��2Dff 2eb�efSe
�2��2�S 2�fDe� ���f�eS ��2Dff 2.H�.��b
�2��2�S 2�fDe� Se�2e�2 f�.Dff ef���2..
�2��2�S 2�fDe� bD�eD�H f�.Dff DD2��2f�
�2��2�S �.��Sef ��H2S� ��2Dff 2..�f.�D
�2��2�S �.��Sef ���f�eS ��2Dff �ff�2fe�
�2��2�S �.��Sef Se�2e�2 ��2Dff e�.�bbee
�2��2�S �.��Sef bD�eD�H f�.Dff DSH�2�Sf
�2��2�S .2�2.�S ��H2S� ��ffff efS��HDH
�2��2�S .2�2.�S ���f�eS ��ffff efb�Sf��
�2��2�S .2�2.�S Se�2e�2 ��ffff eSe���eb
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�2��2�S .2�2.�S bD�eD�H ��ffff D..�fHSf
�2��2�S �f.��H�2 ��H2S� ��ffff DSb�De�2
�2��2�S �f.��H�2 ���f�eS ��ffff D.f�SH�.
�2��2�S �f.��H�2 Se�2e�2 ��ffff DHH�b�bD
�2��2�S �f.��H�2 bD�eD�H ��ffff Seb�e.eD
e.�.2Db 2�fDe� ��H2S� ��2Dff 2HS�2b��
e.�.2Db 2�fDe� ���f�eS f�.Dff �fD�ffbS
e.�.2Db 2�fDe� Se�2e�2 f�.Dff ef.�HD�S
e.�.2Db 2�fDe� bD�eD�H f�.Dff DD2��.HS
e.�.2Db �.��Sef ��H2S� ��2Dff �fe�.�SD
e.�.2Db �.��Sef ���f�eS ��2Dff �2��S.S�
e.�.2Db �.��Sef Se�2e�2 ��2Dff e2e�D2f�
e.�.2Db �.��Sef bD�eD�H f�.Dff DSH�efH2
e.�.2Db .2�2.�S ��H2S� ��ffff efS��HDH
e.�.2Db .2�2.�S ���f�eS ��ffff efb�Sf��
e.�.2Db .2�2.�S Se�2e�2 ��ffff eSe���eb
e.�.2Db .2�2.�S bD�eD�H ��ffff D..�fHSf
e.�.2Db �f.��H�2 ��H2S� ��ffff DSb�De�2
e.�.2Db �f.��H�2 ���f�eS ��ffff D.f�SH�.
e.�.2Db �f.��H�2 Se�2e�2 ��ffff DHH�b�bD
e.�.2Db �f.��H�2 bD�eD�H ��ffff Seb�e.eD
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f�b��f f�.Dff 2D��e.S�
�S�D�.� ��ffff 2bD�ff.e
�2��2�S ��Dfff �f.��H.H
e.�.2Db ��ffff �.��fDff
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Dsíqglfh H

Dsur{lpdêær 4 +Yhuvær 4,
Qhvwh dsíqglfh yær vhu dsuhvhqwdgrv rv surfhglphqwrv txh vriuhudp dowhudêøhv/
uhodwlydphqwh ã yhuvær 4 vhp dsur{lpdêøhv +dsíqglfh D,1

H14 ps1p
( ps1p +shuirupv d 6 idfwruldo h{shulphqw
( iru hyhu| �{hg yduldeoh {l +318+Or,/413+Phglxp,/
( 418+Kl,,fdofxodwlqj {4vwdu dqg wkh h{shfwhg ydoxh ri
( frvw iru wkh surmhfw zlwk 7 vwdwhv +hy7,,
ewlph @ forfn> ( wr phdvxuh wlph
( Joredo yduldeohv= odpegd/ h{sZ/ s/ S/ fo/ W/ Zl
( Odpegd lv wkh sdudphwhu ri Z
odpegd@^314/3145/3138/313;/315/3137/3136/3137/31357/3148/3149`>
h{sZ@412odpegd>
s@^3158 3158 3158 3158`> ( suredelolw| ri Zl
S@^3158 318 31:8 4`> ( fxpxodwlyh suredelolw| ri Zl
fo@8> ( ghod| frvw shu xqlw wlph
W@98> ( gxh gdwh
( Il{hg Z*v dw wkhlu phdqv
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Z4@jhqhudwhZ+odpegd+4,,>
Z5@h{sZ+5,>
Z6@h{sZ+6,>
Z7@jhqhudwhZ+odpegd+7,,>
Z8@h{sZ+8,>
Z9@h{sZ+9,>
Z:@jhqhudwhZ+odpegd+:,,>
Z;@h{sZ+;,>
Z<@h{sZ+<,>
Z43@h{sZ+43,>
Z44@jhqhudwhZ+odpegd+44,,>
Lw5plq@Z4+4,2418>
Lw5pd{@Z4+7,2318>
Lw5@^Lw5plq/Lw5pd{`>
^vwW5/W5`@fdofxodwhWydoxhv+Lw5,>
Lw6plq@Lw5plq.Z7+4,2418>
Lw6pd{@Lw5pd{.Z7+7,2318>
Lw6@^Lw6plq/Lw6pd{`>
^vwW6/W6`@fdofxodwhWydoxhv+Lw6,>
Lw7plq@Z62418>
Lw7pd{@Z62318>
Lw7@^Lw7plq/Lw7pd{`>
^vwW7/W7`@fdofxodwhWydoxhv+Lw7,>
Lw8plq@Lw7plq.Z;2418>
Lw8pd{@Lw7pd{.Z;2318>
Lw8@^Lw8plq/Lw8pd{`>
^vwW8/W8`@fdofxodwhWydoxhv+Lw8,>
Lw9plq@Lw6plq.Z:+4,2418>
Lw9pd{@Lw6pd{.Z:+7,2318>
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iru {5@318=318=418
iru {6@318=318=418
iru {8@318=318=418
iru {9@318=318=418
iru {;@318=318=418
iru {<@318=318=418
iru {43@318=318=418
phglxpsurmhfwv4>
phglxpsurmhfwv5>
phglxpsurmhfwv6>
phglxpsurmhfwv7>
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hqg
hqg

hqg
hqg

hqg
hqg

hqg
( Ilqgv wkh plqlpxp h{shfwhg ydoxh
p@plq+Uhv+=/<,,>
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( Sulqwv uhvxow lq wkh vfuhhq
isulqwi+*qqFxuuhqw sdudphwhuv*,>
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iru l@4=vl}h+Uhv/4,
isulqwi+*(915i (915i (915i (915i (915i (915i (915i (915i (;15iqq*/Uhv+l/=,,>
hqg
glvs+*Ehvw ydoxh zdv=*,>
glvs+* {5 {6 {8 {9 {; {< {43 {4vwdu hy7*,>
isulqwi+*(915i (915i (915i (915i (915i (915i (915i (915i (;15iqq*/Uhv+n/=,,>
( ��������������
( Zulwh uhvxow wr d �oh +wr h{sruw wr h{fho,
�g @ irshq+*uhvEhvwDoo1w{w*/*z*,>
isulqwi+�g/*qqFxuuhqw sdudphwhuv*,>
isulqwi+�g/*qqGxh gdwh +W, @ (6g*/W,>
isulqwi+�g/*qqFrvw ri odwhqhvv +fo, @ (5gqqqq*/fo,>
isulqwi+�g/*{5/{6/{8/{9/{;/{</{43/{4vwdu/hy7qq*,>
iru l@4=vl}h+Uhv/4,
isulqwi+�g/*(915i/(915i/(915i/(915i/(915i/(915i/(915i/(915i/(;15iqq*/Uhv+l/=,,>
hqg
isulqwi+�g/*qqEhvw ydoxh zdv=qq*,>
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iforvh+�g,>
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( Zulwh Ehvw4 wr d �oh +wr h{sruw wr h{fho,
�g @ irshq+*uhvEhvw41w{w*/*z*,>
isulqwi+�g/*w5/w7/w9/{44vwdu/hy4qq*,>
iru l@4=vl}h+Ehvw4/4,
isulqwi+�g/*(917i/(917i/(917i/(917i/(;17iqq*/Ehvw4+l/=,,>

hqg
iforvh+�g,>
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y6vwdu@HY+n/5,>
Ehvw6@^Ehvw6>w5/{7vwdu/y6vwdu`>

hqg
fohdu D4 HY W6q I5 d5 hy- {7vwdu w- l n p y6vwdu
( ^*w5/ w7/ {7vwdu/ hy6*`
( Ehvw6
( i6+w5, @ plq hY+{7-Z7.hy+i5+w5/W6/W7,,
( {7
( W7 @ Z62{6 +iurp ps1p,
( W6 @ pd{+w5.Z72{7/Z52{5,

H18 phglxpsurmhfwv71p
( Vwdwh lv v7=w4@3
( Ghflvlrq yduldeoh lv {4
( Joredo yduldeohv= Ehvw7
Ehvw7@^ `>
HY@^ `>
iru {4@318=3158=418
W5q@Z42{4>
iru l@4=7



H181 PHGLXPSURMHFWV71P 5<6
n@plq+�qg+dev+Ehvw6+=/4,0W5q+l,,	@vwW525,,>
I6+l,@Ehvw6+n/6,>

hqg
hyI6@h{shfwhgYdoxh+I6/S,>
hy@{4-h{sZ+4,.hyI6>
HY@^HY>{4/hy`>

hqg
p@plq+HY+=/5,,>
n@pd{+�qg+HY+=/5,	@p,,>
{4vwdu@HY+n/4,>
y7vwdu@HY+n/5,>
Ehvw7@^{4vwdu/y7vwdu`>
fohdu I- HY W5q {4vwdu hy- l m n p y7vwdu vW7
( i7+3, @ plq hY+{4-Z4.hY+i6+W5,,
( {4
(
( W5 @ Z42[4



5<7 DSÍQGLFH H1 DSUR[LPDÊÆR 4 +YHUVÆR 4,



Dsíqglfh I

Dsur{lpdêær 4 +Yhuvær 5,
Qhvwh dsíqglfh yær vhu dsuhvhqwdgrv rv surfhglphqwrv txh vriuhudp dowhudêøhv/
uhodwlydphqwh ã yhuvær 5 vhp dsur{lpdêøhv +dsíqglfh E,1

I14 gs1p
( gs1p
fohdu doo
ewlph @ forfn> ( wr phdvxuh wlph
joredo q fo W Z h{sZ S Qhw QO QOS DOS \ Wolp DI vf w4 sid
w4@3>
S@^3158 318 31:8 4`>
sid@6> ( q � ri srlqwv ri �{hg dfwlylwlhv +5@+31:8 4158, ru 6@+318 4 418,,
Z@vwuxfw+*z*/~�,> ( qhz
lqsxwQhwzrun>
ghflvlrqYduv>
jhqhudwhH{sZv>
jhqhudwhZv>
gxudwlrqv> ( \ +iru dq| dfwlylwlh/ plqlpdo dqg pd{lpdo gxudwlrq,
jhqhudwhWolplwv> ( Wolp +iru dq| qrgh/ plqlpdo dqg pd{lpdo

5<8



5<9 DSÍQGLFH I1 DSUR[LPDÊÆR 4 +YHUVÆR 5,
( uhdol}dwlrq wlphv,

jhqhudwhWydoxhv> ( Wydo +vwuxfwxuh zlwk wzr �hogv1 Wydo1vw +vwhs,
( Wydo1W +Olvw ri W ydoxhv iru wkh qrghv,
DI@dfwlylwlhvWrIl{+DOS,>
DI@{Il{hgDfwlylwlhv+DI,>
vf@vl}h+DOS/5,>
jhqhudwhPdlqFrgh>
jhqhudwhGsv4Frgh>
iru l@5=vl}h+DOS/5, ( fdoo iru wkh vwdwhv ri wkh gs
vf@l> ( vwdwh frgh
jhqhudwhGsvQFrgh>

hqg
uhkdvk> ( wr ordg qhz �oh= pdlq1p lqwr phpru|
pdlq>
isulqwi+*qqqqHodsvhg wlph zdv (515i plqxwhvqq*/hwlph+forfn/ewlph,293,>
ehhs
fohdu V ewlph w4 l vf

I15 jhqhudwhGsv4Frgh1p
( jhqhudwhGsv4Frgh1p
( Zulwhv wr wkh �oh gsv41p wkh lqvwuxfwlrq wkdw zloo
( diwhu eh fdoohg wr rswlpl}h vwdwh 4 ri dq| qhwzrun +yld GS,
( Ilqg vwdwh wlphv gh�qlwlrq
( Vwdwh 4 lv gh�qhg e| doo qrgh wlphv wkdw duh ruljlq ri wkh odvw qrgh
^ROQ/D`@ruljlqQrghv+Qhw+5/q,,> ( ROQ 0 Ruljlqv ri Odvw Qrgh
d@DOS+vl}h+DOS/5,,> ( Dfwlylw| wr rswlpl}h 0 odvw dfwlylw|
r@Qhw+4/d,> ( ri wkh orqjhvw sdwk
n@�qg+ROQ+=,@@r,> ( Holplqdwh iurp ROQ ruljlq ri ghflvlrq yduldeoh



I151 JHQHUDWHGSV4FRGH1P 5<:
ROQ+n,@^ `>
D+n,@^ `>
V@*Ehvw4@^ `>qq*>
iru l@ROQ
li l�@4

V@^V/*iru w*/lqw5vwu+l,/*@Wydo+*/lqw5vwu+l,/*,1Wqq*`>
hqg

hqg
V@^V/*^Wq/SWq`@fdofxodwhPd{Q+*`>
n@4>
iru l@ROQ
m@D+n,>
V@^V/*w*/lqw5vwu+l,/*.Z+*/lqw5vwu+m,/*,1z2{*/lqw5vwu+m,/*/*`>
n@n.4>

hqg
V+vl}h+V/5,,@*,*>
V@^V/*>qq*`>
V@^V/*iru w*/lqw5vwu+r,/*@Wydo+*/lqw5vwu+r,/*,1Wqq*`>
V@^V/*HY@^ `>qq*`>
vw@+Qhw+8/d,0Qhw+7/d,,27>
V@^V/*iru {*/lqw5vwu+d,/*@*/qxp5vwu+Qhw+7/d,,/*=*/qxp5vwu+vw,/*=*/qxp5vwu+Qhw+8/d,,/*qq*`>
V@^V/*hy@3>qq*`>
V@^V/*iru l@4=7qq*`>
V@^V/*z@Z+*/lqw5vwu+d,/*,1z+l,>qq*`> ( qhz
V@^V/*WQ@pd{+Wq/w*/lqw5vwu+r,/*.z2{*/lqw5vwu+d,/*,>qq*`> ( S@S\:
V@^V/*X@pd{+3/WQ0W,>qq*`> ( S@S\:
V@^V/*hyX@h{shfwhgYdoxh+X/SWq,>qq*`>
V@^V/*LF+l,@{*/lqw5vwu+d,/*-z.fo-hyX>qq*`>
( Lqwhuplgldwh frvw @ Ghod| frvw . uhvrxufh frvw ri odvw dfw1



5<; DSÍQGLFH I1 DSUR[LPDÊÆR 4 +YHUVÆR 5,
( 7 ydoxhv 0 Suredelolw|@S
V@^V/*hqgqq*`>
V@^V/*I4@LF.uf>qq*`> ( wrwdo frvw
V@^V/*hy@h{shfwhgYdoxh+I4/S,>qq*`>
V@^V/*HY@^HY>{*/lqw5vwu+d,/*/hy`>qq*`>
V@^V/*hqgqq*`>
V@^V/*p@plq+HY+=/5,,>qq*`>
V@^V/*n@pd{+�qg+HY+=/5,	@p,,>qq*`>
V@^V/*{*/lqw5vwu+d,/*vwdu@HY+n/4,>qq*`>
V@^V/*y4vwdu@HY+n/5,>qq*`>
V@^V/*Ehvw4@^Ehvw4>*`>
iru l@ROQ
li l�@4
V@^V/*w*/lqw5vwu+l,/*/*`>

hqg
hqg
V@^V/*w*/lqw5vwu+r,/*/{*/lqw5vwu+d,/*vwdu/y4vwdu`>qq*`>
iru l@ROQ
li l�@4
V@^V/*hqgqq*`>

hqg
hqg
V@^V/*hqgqq*`>
iv4@irshq+*gsv41p*/*z*,>
isulqwi+iv4/V,>
iforvh+iv4,>
ROV@^ROQ/r`> ( Ruljlqv ri Odvw Vwdwh
n@�qg+ROV+=,@@4,> ( Holplqdwh iurp ROV qrgh 4 +w4@30qr qhhg wr lqfoxgh,
ROV+n,@^ `>



I161 JHQHUDWHGSVQFRGH1P 5<<
fohdu ROQ D iv4 d l m r n v vw

I16 jhqhudwhGsvQFrgh1p
( jhqhudwhGsvQFrgh1p
( Zulwhv wr wkh �oh gsvq1p wkh lqvwuxfwlrq wkdw zloo
( diwhu eh fdoohg wr rswlpl}h vwdwh q +:4, ri dq| qhwzrun +yld GS,
( Ilqg vwdwh wlphv gh�qlwlrq
( Vwdwh q lv gh�qhg e| doo qrgh wlphv wkdw duh ruljlq ri wkh odvw vwdwh
RV@^ `> ( Ruljlqv ri wklv Vwdwh
iru l@ROV ( Ruljlqv ri Odvw Vwdwh
^R/D`@ruljlqQrghv+l,>
RV@^RV/R`>

hqg
RV@uhgxfh+RV,>
n@�qg+RV+=,@@4,> ( Holplqdwh iurp RV qrgh 4 +w4@3 0 qr qhhg wr lqfoxgh,
RV+n,@^ `>
d@DOS+vl}h+DOS/5,0vf.4,> ( Dfwlylw| wr rswlpl}h
r@Qhw+4/d,>
V@^*Ehvw*/lqw5vwu+vf,/*@^ `>qq*`>
iru l@RV
V@^V/*iru w*/lqw5vwu+l,/*@Wydo+*/lqw5vwu+l,/*,1Wqq*`>

hqg
V@^V/*HY@^ `>qq*`>
vw@+Qhw+8/d,0Qhw+7/d,,27>
V@^V/*iru {*/lqw5vwu+d,/*@*/qxp5vwu+Qhw+7/d,,/*=*/qxp5vwu+vw,/*=*/

qxp5vwu+Qhw+8/d,,/*qq*`>
Wdx@^ `> ( Ydoxhv wr lqsxw wr wkh suhylrxv vwdwh
iru l@ROV



633 DSÍQGLFH I1 DSUR[LPDÊÆR 4 +YHUVÆR 5,
m@�qg+RV+=,@@l,>
li lvhpsw|+m, ( iru wkh qrghv rq wklv vwdwh qrw lq wkh odvw vwdwh

Wdx@^Wdx/l`>
V@^V/*^W*/lqw5vwu+l,/*/SW*/lqw5vwu+l,/*`@fdofxodwhPd{Q+*`>
n@4>
^R/D`@ruljlqQrghv+l,>
iru o@R ( o 0 qrgh

p@D+n,> ( p 0 dfwlylw| ( ��qhz��
t@�qg+DOS@@p,>
li lvhpsw|+t, ( Yduldyho �{d

V@^V/*w*/lqw5vwu+o,/*.Z+*/lqw5vwu+p,/*,1z2{*/lqw5vwu+p,/*/*`>
hovh ( Yduldyho gh ghflvdr
V@^V/*w*/lqw5vwu+o,/*.Z+*/lqw5vwu+p,/*,1z+=,�2{*/lqw5vwu+p,/*/*`>

hqg
n@n.4>

hqg
V+vl}h+V/5,,@*,*>
V@^V/*>qq*`>
V@^V/*sW*/lqw5vwu+l,/*@pdvv+SW*/lqw5vwu+l,/*,>qq*`>

hqg
hqg
V@^V/*Id@^ `>qq*`>
V@^V/*sId@^ `>qq*`>
V@^V/*SId@^ `>qq*`>
V@^V/*p@4>qq*`>
iru l@Wdx ( Ghwhuplqdwlrq ri wkh q � ri hohphqwv ri Wl
V@^V/*vW*/lqw5vwu+l,/*@vl}h+W*/lqw5vwu+l,/*/5,>qq*`>

hqg
iru l@Wdx



I161 JHQHUDWHGSVQFRGH1P 634
V@^V/*iru l*/lqw5vwu+l,/*@4=vW*/lqw5vwu+l,/*qq*`>

hqg
m@4>
V@^V/*n@plq+�qg+*`>
iru l@ROV
n@�qg+Wdx+=,@@l,>
li lvhpsw|+n,
V@^V/*Ehvw*/lqw5vwu+vf04,/*+=/*/lqw5vwu+m,/*,@@w*/lqw5vwu+l,/* ) *`>

hovh
V@^V/*dev+Ehvw*/lqw5vwu+vf04,/*+=/*/lqw5vwu+m,/*,0W*/lqw5vwu+l,/*+l*/lqw5vwu+l,/*,,	@

Wydo+*/lqw5vwu+l,/*,1vw25.31333333334*/* ) *`>
hqg
m@m.4>

hqg
V+vl}h+V/5,04,@*,*>
V@^V/*,>qq*`>
V@^V/*Id+p,@Ehvw*/lqw5vwu+vf04,/*+n/*/lqw5vwu+m.4,/*,>qq*`>
V@^V/*sId+p,@*`>
iru l@Wdx
V@^V/*sW*/lqw5vwu+l,/*+l*/lqw5vwu+l,/*,-*`>

hqg ( qhz
V+vl}h+V/5,,@*>*>
V@^V/*qq*`>
V@^V/*p@p.4>qq*`>
iru l@Wdx
V@^V/*hqgqq*`>

hqg
V@^V/*SId@fxp+sId,>qq*`>
V@^V/*hyId@h{shfwhgYdoxh+Id/SId,>qq*`>



635 DSÍQGLFH I1 DSUR[LPDÊÆR 4 +YHUVÆR 5,
V@^V/*Ie@{*/lqw5vwu+d,/*-Z+*/lqw5vwu+d,/*,1z+=,�.hyId>qq*`>
V@^V/*hy@h{shfwhgYdoxh+Ie/S,>qq*`>
V@^V/*HY@^HY>{*/lqw5vwu+d,/*/hy`>qq*`>
V@^V/*hqgqq*`>
V@^V/*p@plq+HY+=/5,,>qq*`>
V@^V/*n@pd{+�qg+HY+=/5,	@p,,>qq*`>
V@^V/*{*/lqw5vwu+d,/*vwdu@HY+n/4,>qq*`>
V@^V/*yevwdu@HY+n/5,>qq*`>
V@^V/*Ehvw*/lqw5vwu+vf,/*@^Ehvw*/lqw5vwu+vf,/*>*`>
iru l@RV
V@^V/*w*/lqw5vwu+l,/*/*`>

hqg
V@^V/*{*/lqw5vwu+d,/*vwdu/yevwdu`>qq*`>
iru l@RV
V@^V/*hqgqq*`>

hqg
ivq@irshq+^*gsv*/lqw5vwu+vf,/*1p*`/*z*,>
isulqwi+ivq/V,>
iforvh+ivq,>
ROV@RV> ( Ruljlqv ri Odvw Vwdwh
n@�qg+ROV+=,@@4,> ( Holplqdwh iurp ROV qrgh 4 +w4@30qr qhhg wr lqfoxgh,
ROV+n,@^ `>
fohdu RV R D V Wdx ivq d l m n o p r t

I17 jhqhudwhZv1p
( jhqhudwhZv1p
iru l@4=q
n@�qg+DOS@@l,>



I181 GXUDWLRQV1P 636
li lvhpsw|+n, ( Yduldyho �{d
Z+l,1z@h{sZ+l,> ( Iru doo wkh �{ dfwlylwlhv Z@Zphdq

hovh ( Yduldyho gh ghflvdr ( Iru doo wkh ghflvlrq dfwlylwlhv
Z+l,1z@jhqhudwhZ+Qhw+6/l,,> ( jhqhudwh 7 Z*v

hqg ( Qhw+6/l, frqwdlqv wkh sdudphwhu
hqg ( odpegd ri wkh h{srqhqwldo
fohdu n ( glvwulexwlrq

I18 gxudwlrqv1p
( gxudwlrqv1p
iru l@4=q
n@�qg+DOS@@l,>
li lvhpsw|+n, ( Yduldyho �{d
\+4/l,@Z+l,1z2Qhw+8/l,> ( \plq@Z2[pd{
\+5/l,@Z+l,1z2Qhw+7/l,> ( \pd{@Z2[plq

hovh ( Yduldyho gh ghflvdr
\+4/l,@Z+l,1z+4,2Qhw+8/l,> ( \plq@Zplq2[pd{
\+5/l,@Z+l,1z+7,2Qhw+7/l,> ( \pd{@Zpd{2[plq

hqg
hqg
fohdu l n

I19 fdofxodwhPd{Q1p
ixqfwlrq ^\w/S\w`@fdofxodwhPd{Q+ydudujlq,
( Fdofxodwhv wkh pd{ ri d yduldeoh qxpehu ri dujxphqwv
joredo S
q@qdujlq>



637 DSÍQGLFH I1 DSUR[LPDÊÆR 4 +YHUVÆR 5,
li q@@4
\w@ydudujlq~4�>
li vl}h+\w/5,@@4 ( qhz
S\w@4> ( qhz

hovh ( qhz
S\w@S>

hqg ( qhz
uhwxuq

hqg
Y4@ydudujlq~4�>
Y5@ydudujlq~5�>
li vl}h+Y4/5,@@4 ( qhz
SY4@4> ( qhz

hovh ( qhz
SY4@S> ( qhz

hqg ( qhz
li vl}h+Y5/5,@@4 ( qhz
SY5@4> ( qhz

hovh ( qhz
SY5@S> ( qhz

hqg ( qhz
\w@fdofxodwhPd{+Y4/Y5,>
S\w@fdofxodwhSpd{+\w/Y4/SY4/Y5/SY5,>
l@6>
zkloh l	@q
\w4@\w>
S\w4@S\w>
Y4@ydudujlq~4�> ( qhz

li vl}h+Y4/5,@@4 ( qhz



I191 FDOFXODWHPD[Q1P 638
SY4@4> ( qhz

hovh ( qhz
SY4@S> ( qhz

hqg ( qhz
\w@fdofxodwhPd{+\w4/Y4,>
S\w@fdofxodwhSpd{+\w/\w4/S\w4/Y4/SY4,>
l@l.4>

hqg



639 DSÍQGLFH I1 DSUR[LPDÊÆR 4 +YHUVÆR 5,



Dsíqglfh J

Dsur{lpdêær 5 +Yhuvær 4,
Qhvwh dsíqglfh yær vhu dsuhvhqwdgrv rv surfhglphqwrv txh vriuhudp dowhudêøhv/
uhodwlydphqwh ã yhuvær 4 vhp dsur{lpdêøhv +dsíqglfh D,1

J14 ps1p
( ps1p +shuirupv d 6 idfwruldo h{shulphqw
( iru hyhu| �{hg yduldeoh {l +318+Or,/413+Phglxp,/
( 418+Kl,,fdofxodwlqj {4vwdu dqg wkh h{shfwhg ydoxh ri
( frvw iru wkh surmhfw zlwk 7 vwdwhv +hy7,,
ewlph @ forfn> ( wr phdvxuh wlph
( Joredo yduldeohv= odpegd/ h{sZ/ s/ S/ fo/ W/ Zl
( Odpegd lv wkh sdudphwhu ri Z
odpegd@^314/3145/3138/313;/315/3137/3136/3137/31357/3148/3149`>
h{sZ@412odpegd>
s@^3158 3158 3158 3158`> ( suredelolw| ri Zl
S@^3158 318 31:8 4`> ( fxpxodwlyh suredelolw| ri Zl
fo@8> ( ghod| frvw shu xqlw wlph
W@98> ( gxh gdwh
( Doo Z*v dw wkhlu phdqv

63:



63; DSÍQGLFH J1 DSUR[LPDÊÆR 5 +YHUVÆR 4,
Z4@h{sZ+4,>
Z5@h{sZ+5,>
Z6@h{sZ+6,>
Z7@h{sZ+7,>
Z8@h{sZ+8,>
Z9@h{sZ+9,>
Z:@h{sZ+:,>
Z;@h{sZ+;,>
Z<@h{sZ+<,>
Z43@h{sZ+43,>
Z44@h{sZ+44,>
Lw5plq@Z42418>
Lw5pd{@Z42318>
Lw5@^Lw5plq/Lw5pd{`>
^vwW5/W5`@fdofxodwhWydoxhv+Lw5,>
Lw6plq@Lw5plq.Z72418>
Lw6pd{@Lw5pd{.Z72318>
Lw6@^Lw6plq/Lw6pd{`>
^vwW6/W6`@fdofxodwhWydoxhv+Lw6,>
Lw7plq@Z62418>
Lw7pd{@Z62318>
Lw7@^Lw7plq/Lw7pd{`>
^vwW7/W7`@fdofxodwhWydoxhv+Lw7,>
Lw8plq@Lw7plq.Z;2418>
Lw8pd{@Lw7pd{.Z;2318>
Lw8@^Lw8plq/Lw8pd{`>
^vwW8/W8`@fdofxodwhWydoxhv+Lw8,>
Lw9plq@Lw6plq.Z:2418>
Lw9pd{@Lw6pd{.Z:2318>



J141 PS1P 63<
Lw9@^Lw9plq/Lw9pd{`>
^vwW9/W9`@fdofxodwhWydoxhv+Lw9,>
Uhv@^ `>
iru {5@318=318=418
iru {6@318=318=418

iru {8@318=318=418
iru {9@318=318=418
iru {;@318=318=418
iru {<@318=318=418
iru {43@318=318=418
phglxpsurmhfwv4>
phglxpsurmhfwv5>
phglxpsurmhfwv6>
phglxpsurmhfwv7>
Uhv@^Uhv>{5/{6/{8/{9/{;/{</{43/Ehvw7`>

hqg
hqg

hqg
hqg

hqg
hqg

hqg
( Ilqgv wkh plqlpxp h{shfwhg ydoxh
p@plq+Uhv+=/<,,>
n@pd{+�qg+Uhv+=/<,	@p,,>
(Sulqwv uhvxow lq wkh vfuhhq
isulqwi+*qqFxuuhqw sdudphwhuv*,>
isulqwi+*qqGxh gdwh +W, @ (6g*/W,>
isulqwi+*qqFrvw ri odwhqhvv +fo, @ (5gqqqq*/fo,>



643 DSÍQGLFH J1 DSUR[LPDÊÆR 5 +YHUVÆR 4,
glvs+* {5 {6 {8 {9 {; {< {43 {4vwdu hy7*,>
iru l@4=vl}h+Uhv/4,
isulqwi+*(915i (915i (915i (915i (915i (915i (915i (915i (;15iqq*/Uhv+l/=,,>
hqg
glvs+*Ehvw ydoxh zdv=*,>
glvs+* {5 {6 {8 {9 {; {< {43 {4vwdu hy7*,>
isulqwi+*(915i (915i (915i (915i (915i (915i (915i (915i (;15iqq*/Uhv+n/=,,>
( ��������������
( Zulwh uhvxow wr d �oh +wr h{sruw wr h{fho,
�g @ irshq+*uhvEhvwDoo1w{w*/*z*,>
(isulqwi+�g/*qqWklv lv d vhdufk iru {43@^31:8=318=4158` +durxqg 4,qqqq*/fo,>
isulqwi+�g/*qqFxuuhqw sdudphwhuv*,>
isulqwi+�g/*qqGxh gdwh +W, @ (6g*/W,>
isulqwi+�g/*qqFrvw ri odwhqhvv +fo, @ (5gqqqq*/fo,>
isulqwi+�g/*{5/{6/{8/{9/{;/{</{43/{4vwdu/hy7qq*,>
iru l@4=vl}h+Uhv/4,
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<1 li b � : f�D wkhq
431 + � # + � n b 	 Eue?}|��
441 hovh
451 + � # + � � b 	 Eue?}|��
461 hqg li
471 li sE+� 	 sE% � � wkhq
481 % � # +
491 SJ�?|eo # u7UA.-� �
4:1 hqg li
4;1 SJ�?|eo # SJ�?|eo n �
4<1 hqg zkloh
531 hqg iru
541 hqg iru



L171 FDOFI 65:
551 %Ker| # @o} 6�?isE% � �c � ' �c 2c ���c6j

L17 FdofI
FdofI+ ,=I

41 iru � ' � wr 6 gr
51 ^ # e%RE�? � � � � � � � � 	 
 � �  �� � � � � � � � � � � � � � � � � � � � �
61 8 � # f
71 hqg iru
81 iru � ' � wr 6 gr
91 iru � ' � wr 6 gr
:1 li sE%� � 	 sE% � � wkhq
;1 8 � # 8 � n E%� � % � �  

!
 

"# # $ % & $ ' # # ( i�||o@S|�J?j
<1 hovh
431 8 ) # 8 ) � E% * � % ) � +

,
+

-. . / - 0 / , . . ( i-eR�,r�J?j
441 hqg li
451 hqg iru
461 hqg iru

L18 Pryh
Pryh+I,

41 iru � ' � wr 6 gr
51 li � 9' Ker| wkhq
61 b # LEfc ��
71 8 1 # 2 34 4 2 3 4 4
81 iru & ' � wr ? gr
91 li 8 56 : f wkhq
:1 % 5 6 # % 5 6 n b8 56 E� 6 � % 5 6 �



65; DSÍQGLFH L1 DOJRULWPR �HOHFWURPDJQÌWLFR�
;1 hovh
<1 % � � # % � � n b8 �� E% � � � , � �
431 hqg li
441 hqg iru
451 hqg li
461 hqg iru



Dsíqglfh M

Dojrulwpr HP 0 UFSVS
Rv surfhglphqwrv txh yær vhu dsuhvhqwdgrv d vhjxlu irudp dgdswdgrv grv ruljl0
qdlv/ shor txh djudghfhprv drv vhxv dxwruhv d vxd glvsrqlelol}dêær ^ElueloIdqj33`1
Irudp ghvhqyroylgrv gh udl} WrwdoFrvw1p/ Fsp1p/ RuljlqQrghv1p h PhdqUhv1p1

M14 JRixqf1p
ewlph @ forfn> ( wr phdvxuh wlph
joredo oegd W fo Z JOREDOFRXQW Qhw q
( Qhw 0 Hdfk froxpq lv dq dfwlylw|
Qhw @^4 4 4 5 5 5 6 7 7 8 9>111 ( Ruljlq qrgh

5 6 7 6 8 9 9 8 : : :`> ( Wdujhw qrgh
oegd@^314/3145/3138/313;/315/3137/3136/3137/31357/3148/3149`>
W@98>
fo@8>
q@44>
Sdudpv @ vwuxfw+*Rswlpxp*/ 313/ 111

*IxqfwlrqQdph*/ vwuyfdw+*wrwdofrvw*,/ 111
*RxwsxwIlohQdph*/ *ixqf1rxw*/ 111
*XsshuErxqgv*/ ^418 418 418 418 418 418 418 418 418 418 418`/ 111

65<



663 DSÍQGLFH M1 DOJRULWPR HP 0 UFSVS
*OrzhuErxqgv*/ ^318 318 318 318 318 318 318 318 318 318 318`/ 111
*RswlpxpFrrugv*/ ^4 4 4 4 4 4 4 4 4 4 4`/ 111
*QxpRiLwhudwlrqv*/ 5:8/ 111
*QxpRiUxqv*/ 433/ 111
*q*/ 44/ 111
*p*/ 48/ 111
*OrfdoLwhudwlrqv*/ 4/ 111
*ghowd*/ 3138/ 111
*shuwsdu*/ 3158/ 111
*judsk*/ 3,>

^ehvw/Uhvxowv` @ HPYLV+Sdudpv,>
vdyh Zrunvsdfh
isulqwi+*qqqqHodsvhg wlph zdv (515i plqxwhvqq*/hwlph+forfn/ewlph,293,>
ehhs

M15 HPYLV1p
( -----------------------------------
( Wkh jhqhudo vfkhph ri wkh dojrulwkp1
( Wkh sdudphwhuv lv ihg dv d vwuxfwxuh
( fdoohg Sdudpv1
( -----------------------------------
ixqfwlrq ^ehvw/Uhvxowv` @ HPYLV+Sdudpv,
joredo Z
Uhvxowv @ vwuxfw+*Zv*/ }hurv+Sdudpv1q/ 4,/ 111
*[v*/ }hurv+Sdudpv1q/ 4,/ 111
*i*/ 3,>

( Wkh vwuxfwxuhv iru wkh sduwlfohv fdoohg
( lrqv dqg wkh vwuxfwxuh iru wkh fxuuhqw



M151 HPYLV1P 664
( ehvw sduwlfoh duh ghwhuplqhg1 Dovr
( wkh sdudphwhuv duh dvvljqhg wr wkh qhz
( vwuxfwxuh Sdu
^lrqv/ ehvw/ Sdu` @ VhwVwuxfw+Sdudpv,>
( Rxwsxw �oh lv rshqhg1
irxw @ irshq+Sdu1RXWQDPH/ *z*,>
( Ixqfwlrq Qdph lv zulwwhq
isulqwi+irxw/ *qqqq(vqqqq*/ Sdu1IXQFQDPH,>
iru l@4 = Sdu1QXPRIUXQV
isulqwi+irxw/ *(g1Uxq = qq*/ l,>
( Udqgrp Vhhg lv lqlwldwhg1
udqg+*vwdwh*/vxp+433-forfn,,>
( Srlqwv duh udqgrpo| jhqhudwhg
( iurp wkh ihdvleoh uhjlrq1
^lrqv/ ehvw` @ Lqlwldol}h+lrqv/ ehvw/ Sdu,>
iru m@4 = Sdu1PD[JHQ
( Li xvhu zdqwv wr iroorz dojrulwkp ylvxdoo|
( vkh2kh fdq vhw wkh sdudphwhu +Sdu1JUDSK, wr 4
( QRWH= Wklv lv doorzhg li wkh glphqvlrq lv 51
li +Sdu1JUDSK,
Gudz+lrqv/ ehvw/ Sdu,>

hqg
( Wkh fdofxodwlrq ri wrwdo irufh
^lrqv` @ FdofI+lrqv/ ehvw/ Sdu,>
( Wkh srlqwv duh pryhg lq wkh gluhfwlrq ri wrwdo irufh1
^lrqv/ ehvw` @ Pryh+lrqv/ ehvw/ Sdu,>
( Vlpsoh orfdo vhdufk lvdssolhg wr fxuuhqw ehvw srlqw1
^lrqv/ ehvw` @ Orfdo+lrqv/ ehvw/ Sdu,>

hqg



665 DSÍQGLFH M1 DOJRULWPR HP 0 UFSVS
lqg{@ehvw1lqgh{>
(iru n@4 = Sdu1Q
( isulqwi +irxw/ *{(g @ (iqq*/ n/ lrqv+lqg{,1frrug+n,,>

(hqg
(isulqwi +irxw/ *Ehvw Ydoxh= (iqq*/ ehvw1remydoxh,>
(isulqwi +irxw/*Frxqw=(gqqqq*/ ehvw1frxqw,>
Uhvxowv+l,1Zv@Z>
Uhvxowv+l,1[v@lrqv+lqg{,1frrug>
Uhvxowv+l,1i@ehvw1remydoxh>

hqg
iforvh+irxw,>

M16 VhwVwuxfw1p
( -----------------------------------
( Wkh vwuxfwxuhv iru wkh srlqwv +lrqv,/
( fxuuhqw ehvw srlqw +ehvw,/ dqg iru wkh
( sdudphwhuv +Sdu, duh frqvwuxfwhg khuh1
( -----------------------------------
ixqfwlrq ^lrqv/ ehvw/ Sdu` @ VhwVwuxfw+Sdudpv,
( Wkh vwuxfwxuh iru wkh srlqwv1
lrqv+4=Sdudpv1p, @ vwuxfw+*Il*/ }hurv+Sdudpv1q/4,/ 111 ( Wrwdo irufh
*T*/ 3/ 111 ( Fkdujh
*frrug*/ }hurv+Sdudpv1q/4,/ 111 ( Frruglqdwhg
*remydoxh*/ uhdopd{,> ( Remhfwlyh Ixqfwlrq Ydoxh

( Wkh vwuxfwxuh iru wkh fxuuhqw ehvw srlqw
ehvw @ vwuxfw+*frxqw*/ 3/ 111 ( Wkh qxpehu ri ixqfwlrq hydodxwlrqv
*lqgh{*/ 3/ 111 ( Lqgh{ ri wkh fxuuhqw ehvw srlqw
*remydoxh*/uhdopd{,> ( Remhfwlyh ixqfwlrq ydoxh ri wkh fxuuhqw ehvw srlqw1



M161 VHWVWUXFW1P 666
( Wkh vwuxfwxuh iru wkh sdudphwhuv
Sdu @ vwuxfw+*RSWLPXP*/ uhdopd{/ 111 ( Nqrzq rswlpxp
*IXQFQDPH*/ �/ 111 ( Qdph ri wkh ixqfwlrq
*RXWQDPH*/ �/ 111 ( Rxwsxw �oh qdph
*XE*/ }hurv+Sdudpv1q/ 4,/ 111 ( Xsshu erxqgv rq hdfk glphqvlrq
*OE*/ }hurv+Sdudpv1q/ 4,/ 111 ( Orzhu erxqgv rq hdfk glphqvlrq
*RSWFRRUGV*/ }hurv+Sdudpv1q/ 4,/ ( Wkh frrugv ri wkh rswlpxp srlqw1
*PD[JHQ*/ 3/ 111 ( Pd{lpxp qxpehu ri lwhudwlrqv doorzhg
*QXPRIUXQV*/ 3/ 111 ( Qxpehu ri uxqv rq hdfk ixqfwlrq
*Q*/ 3/ 111 ( Glphqvlrq ri wkh sureohp
*P*/ 3/ 111 ( Qxpehu ri srlqwv lq wkh srsxodwlrq
*OV*/ 3/ 111 ( Qxpehu ri Orfdo Vhdufk lwhudwlrqv
*GHOWD*/ 3/ 111 ( Orfdo vhdufk sdudphwhu
*SHUWSDU*/ 3/ 111 ( Shuwxuedwlrq sdudphwhu
*JUDSK*/ 4,> ( Li 3 qrwklqj lv gudzq/

( rwkhuzlvh d ylvxdo ghprqvwudwlrq lv vkrzq1
( QRWH= Wkh glphqvlrq vkrxog eh 51
( Wkh sdudphwhuv duh dvvljqhg wr Sdu vwuxfwxuh1
Sdu1RSWLPXP @ Sdudpv1Rswlpxp>
Sdu1IXQFQDPH @ Sdudpv1IxqfwlrqQdph>
Sdu1RXWQDPH @ Sdudpv1RxwsxwIlohQdph>
Sdu1XE @ Sdudpv1XsshuErxqgv>
Sdu1OE @ Sdudpv1OrzhuErxqgv>
Sdu1RSWFRRUGV @ Sdudpv1RswlpxpFrrugv>
Sdu1PD[JHQ @ Sdudpv1QxpRiLwhudwlrqv>
Sdu1QXPRIUXQV @ Sdudpv1QxpRiUxqv>
Sdu1Q @ Sdudpv1q>
Sdu1P @ Sdudpv1p>
Sdu1OV @ Sdudpv1OrfdoLwhudwlrqv>



667 DSÍQGLFH M1 DOJRULWPR HP 0 UFSVS
Sdu1GHOWD @ Sdudpv1ghowd>
Sdu1SHUWSDU @ Sdudpv1shuwsdu>
Sdu1JUDSK @ Sdudpv1judsk>

M17 Lqlwldol}h1p
( -----------------------------------

( Lqlwldol}dwlrq ri wkh dojrulwkp1
( Wkh srlqwv duh vdpsohg iurp wkh
( ihdvleoh uhjlrq1
( -----------------------------------
ixqfwlrq ^lrqv/ ehvw` @ Lqlwldol}h+lrqv/ ehvw/ Sdu,
joredo JOREDOFRXQW oegd Z
JOREDOFRXQW @ 3>
]@udqg+4/Sdu1Q,> ( jhqhudwhv q udqgrp xqlirupho|

( glvwulexwhg ydoxhv ehwzhhq 3 dqg 4
iru n@4=Sdu1Q
Z+n,@0orj+40]+n,,2oegd+n,>

hqg
iru l@4 = Sdu1P
iru m@4 = Sdu1Q
udqjh @ Sdu1XE+m, 0 Sdu1OE+m,>
lrqv+l,1frrug+m, @ Sdu1OE+m, . udqg-udqjh>

hqg
^lrqv+l,1remydoxh`@ihydo+Sdu1IXQFQDPH/lrqv+l,1frrug,>
hqg
( Wkh fxuuhqw ehvw srlqw lqgh{ dqg wkh remhfwlyh
( ixqfwlrq ydoxh duh vwruhg1
^ehvw1remydoxh ehvw1lqgh{` @ plq+^lrqv1remydoxh`,>



M181 WRWDOFRVW1P 668
M18 WrwdoFrvw1p
ixqfwlrq f @ wrwdofrvw+[,
joredo Z W fo q
joredo JOREDOFRXQW
JOREDOFRXQW @ JOREDOFRXQW . 4>
f@3>
iru l@4=q
f@f.[+l,-Z+l,>
\+l,@Z+l,2[+l,>

hqg
wi@fsp+\,>
f@f.fo-pd{+3/wi0W,>

M19 Fsp1p
ixqfwlrq W:@fsp+\,
( fsp1p Jlyhv wkh wlph ri uhdol}dwlrq ri wkh
( odvw qrgh +W:, ri wkh qhwzrun xvlqj fsp
( \ lv wkh gxudwlrq ri wkh dfwlylwlhv1
joredo Qhw q
WQrgh@^ `> ( WQrgh vwruhv wkh wlph ri uhdol}dwlrq ri hdfk qrgh

( Wkh odvw rqh lv W:
WQrgh+4,@3> ( WQrgh4@3
iru l@5=Qhw+5/q, ^Rulj/Dfw`@ruljlqQrghv4+Qhw/l,> ( \@Z2{ +{@4, 0 gxudwlrq

WQrgh+l,@pd{+WQrgh+Rulj,.\+Dfw,,> ( WQrghm@pd{~WQrghl.\�> m@5/11/q
hqg ( l0:m
P@vl}h+WQrgh/5,>
W:@WQrgh+P,>



669 DSÍQGLFH M1 DOJRULWPR HP 0 UFSVS
M1: RuljlqQrghv1p
ixqfwlrq ^R/D`@ruljlqQrghv4+Qhw4/w,>
( w 0 wdujhw
( iru d wdujhw/ �qg doo ruljlqv
( D 0 dfwlylwlhv +ruljlq0wdujhw,
D@�qg+Qhw4+5/=,@@w,>
R@Qhw4+4/D,>

M1; FdofI1p
( -----------------------------------
( Wkh wrwdo irufh rq hdfk srlqw lv
( fdofxodwhg khuh1
( -----------------------------------
ixqfwlrq ^lrqv` @ FdofI+lrqv/ ehvw/ Sdu,
PLQGLVW @ 413h043>
wrwgli @ 313>
whps @ 313>
glvw @ 313>
dlm @ }hurv+Sdu1Q/ 4,>
iduwkhvw @ 0413>
whpsyhf @ }hurv+Sdu1Q/ 4,>
( Wkh srlqw zklfk lv wkh iduwkhvw iurp wkh fxuuhqw ehvw
( srlqw lv vhohfwhg wr eh wkh shuwxuehg srlqw1
iru l@4 = Sdu1P
( Wkh wrwdo ghyldwlrq iurp wkh fxuuhqw ehvw remhfwlyh
( ixqfwlrq ydoxh1 Wklv lv xvhg lq wkh fdofxodwlrq ri
( fkdujhv ehorz1



M1<1 PRYH1P 66:
wrwgli @ wrwgli . lrqv+l,1remydoxh0ehvw1remydoxh>
li +l�@ehvw1lqgh{,

dlm @ lrqv+ehvw1lqgh{,1frrug 0 lrqv+l,1frrug>
glvw @ qrup+dlm,>
li +glvw :iduwkhvw,
iduwkhvw @ glvw>
s @ l>

hqg
hqg

hqg

M1< Pryh1p
( -----------------------------------
( Wkh srlqwv h{fhsw wkh fxuuhqw ehvw srlqw
( duh pryhg lq wkh gluhfwlrq ri wkh wrwdo
( irufh dssolhg rq wkhp1
( -----------------------------------
ixqfwlrq ^lrqv/ ehvw` @ Pryh+lrqv/ ehvw/ Sdu,
joredo JOREDOFRXQW>
qrp @ 313>
Wlq| @ 313>
iru l@4 = Sdu1P
li +l�@ehvw1lqgh{,
Wlq| @ udqg>
( Qrupdol}h wkh wrwdo irufh rq hdfk srlqw
( wr pdlqwdlq wkh ihdvlelolw|1
qrp @ qrup+lrqv+l,1Il,>
lrqv+l,1Il @ +4132qrp,-lrqv+l,1Il>



66; DSÍQGLFH M1 DOJRULWPR HP 0 UFSVS
iru m@4 = Sdu1Q
li +lrqv+l,1Il+m, :@ 3,
lrqv+l,1frrug+m, @ lrqv+l,1frrug+m, .

Wlq|-lrqv+l,1Il+m,-+Sdu1XE+m, 0 lrqv+l,1frrug+m,,>
hovh

lrqv+l,1frrug+m, @ lrqv+l,1frrug+m, .
Wlq|-lrqv+l,1Il+m,-+lrqv+l,1frrug+m, 0 Sdu1OE+m,,>

hqg
hqg
lrqv+l,1remydoxh @ ihydo+Sdu1IXQFQDPH/ lrqv+l,1frrug,>
( Nhhs wkh uhfrug ri ehvw qxpehu ri ixqfwlrq hydoxdwlrqv1
li +lrqv+l,1remydoxh 	ehvw1remydoxh,
ehvw1frxqw @ JOREDOFRXQW>

hqg
hqg

hqg
( Xsgdwh wkh fxuuhqw ehvw srlqw dqg wkh fxuuhqw ehvw
( remhfwlyh ixqfwlrq ydoxh1
^ehvw1remydoxh ehvw1lqgh{` @ plq+^lrqv1remydoxh`,>

M143 Orfdo1p
( -----------------------------------
( Vlpsoh orfdo vhdufk dojrulwkp1
( Wklv lv dssolhg wr wkh fxuuhqw ehvw
( srlqw rqo|1
( -----------------------------------
ixqfwlrq ^lrqv/ ehvw` @ Orfdo+lrqv/ ehvw/ Sdu,
joredo JOREDOFRXQW>



M1431 ORFDO1P 66<
( D whpsrudu| sduwlfoh lv frqvwuxfwhg wr vwruh
( wkh lqirupdwlrq derxw wkh fxuuhqw ehvw
( srlqw1
WhpsLrq @ vwuxfw+*Il*/ }hurv+Sdu1Q/4,/ 111
*T*/ 3/ 111
*frrug*/ }hurv+Sdu1Q/4,/ 111
*remydoxh*/ uhdopd{,>

Wkuhvkrog @ 313>
Wlq| @ 313>
Wlq|4 @ 313>
WhpsYhf @ }hurv+Sdu1Q,>
WhpsYhf @ Sdu1XE 0 Sdu1OE>
Wkuhvkrog @ pd{+WhpsYhf,>
Wkuhvkrog @ Wkuhvkrog - Sdu1GHOWD>
( Fxuuhqw ehvw srlqw lv dvvljqhg wr eh srlqw l1
l@ehvw1lqgh{>
iru m@4 = Sdu1Q
frxqw @ 3>
Wlq|4 @ udqg>
zkloh +frxqw 	Sdu1OV,
WhpsLrq @ lrqv+l,>
Wlq| @ udqg>
IODJ @ 4>
( Pdnh d wlq| lqfuhphqw lq wkh fruuhvsrqglqj glphqvlrq
li +Wlq|4 :318,
li +WhpsLrq1frrug+m,.Wlq|-Wkuhvkrog 	Sdu1XE+m,,

WhpsLrq1frrug+m, @ WhpsLrq1frrug+m, . Wlq|-Wkuhvkrog>
hovh
IODJ @ 3>



673 DSÍQGLFH M1 DOJRULWPR HP 0 UFSVS
hqg
( Pdnh d wlq| ghfuhphqw lq wkh fruuhvsrqglqj glphqvlrq

hovh
li +WhpsLrq1frrug+m,0Wlq|-Wkuhvkrog :Sdu1OE+m,,
WhpsLrq1frrug+m, @ WhpsLrq1frrug+m, 0 Wlq|-Wkuhvkrog>

hovh
IODJ @ 3>

hqg
hqg
( Xsgdwh wkh ehvw ydoxhv1
li +IODJ,
WhpsLrq1remydoxh @ ihydo+Sdu1IXQFQDPH/ WhpsLrq1frrug,>
li +WhpsLrq1remydoxh 	ehvw1remydoxh,
lrqv+l, @ WhpsLrq>
ehvw1remydoxh @ WhpsLrq1remydoxh>
ehvw1frxqw @ JOREDOFRXQW>

hovh
frxqw @ Sdu1OV 0 4>

hqg
hqg
frxqw @ frxqw . 4>>

hqg
hqg

M144 PhdqUhv1p
Zv4@^ `>
iru l@4=vl}h+Uhvxowv/5,
Zv4+l/=,@Uhvxowv+l,1Zv>



M1441 PHDQUHV1P 674
hqg
Zp@^ `>
iru l@4=44
Zp@^Zp/phdq+Zv4+=/l,,`>

hqg
Zp
I@^Uhvxowv1i`>
ip@phdq+I,
[v@^Uhvxowv1[v`>
[p@^ `>
iru l@4=44
[p@^[p/phdq+[v+l/=,,`>

hqg
[p


