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Vlvwhpd Pöyho gh Phglêær Wulglphqvlrqdo 0

Sureohpdv gluhfwr h lqyhuvr

Pdqxho Dqwöqlr Idfdv Ylfhqwh

Mdqhlur gh 4<<<

4 Lqwurgxêær

D phglêær gh glvwåqfldv wudglflrqdophqwh xvdgd hp Wrsrjud�d/ txhu frp

pìwrgrv gluhfwrv/ txhu frp pìwrgrv lqgluhfwrv/ ì lqdghtxdgd sdud �qv lqgxvwul0

dlv/ hvshfldophqwh txdqgr r remhfwr d phglu whp glphqvøhv dsuhfläyhlv h irupdv

srxfr uhjxoduhv1 R fäofxor gdv frrughqdgdv wulglphqvlrqdlv gh srqwrv/ qxp uhi0

huhqfldo orfdo dgdswdgr dr remhfwr hp hvwxgr/ shuplwh uhvroyhu/ frp idflolgdgh

h h�flíqfld/ r sureohpd gd ghwhuplqdêær gd glvwåqfld hqwuh srqwrv gr uhihulgr

remhfwr1 Hvwd ghwhuplqdêær/ frp xpd suhflvær dghtxdgd ã pdlruld grv fdvrv/

frqvhjxh0vh frp xp vlvwhpd frqvwlwxðgr/ shor phqrv/ sru grlv whrgrolwrv +gh

vhjxqgrv,/ vlvwhpd hvvh txh/ ghylgr ã iäflo prelolgdgh grv whrgrolwrv/ frqvwlwxl

xp Vlvwhpd Pöyho gh Phglêær Wulglphqvlrqdo1

R sulqfðslr jhrpìwulfr vxemdfhqwh d hvwh surfhvvr gh phglêær ì frqkhflgr

kä pxlwr whpsr1 D vxd xwlol}dêær/ qd suäwlfd/ qær hud/ qr hqwdqwr/ dfrqvhokäyho

ghylgr drv frpsoh{rv dojrulwprv gh fdoleudêær gr vlvwhpd h ã frpsoh{lgdgh

gr fäofxor h gd frpshqvdêær gh uhvxowdgrv1 D lqwurgxêær gd hohfwuöqlfd qrv

lqvwuxphqwrv gh Wrsrjud�d h d srvvlelolgdgh gh hihfwxdu d vxd oljdêær d xp

frpsxwdgru/ shuplwh d rewhqêær grv ydoruhv ghvhmdgrv sudwlfdphqwh hp whpsr

uhdo/ r txh wruqd hvwh surfhvvr xpd dowhuqdwlyd pxlwr yäolgd hp Phwurorjld

Jhrpìwulfd1

R Vlvwhpd Pöyho gh Phglêær Wulglphqvlrqdo/ rx vlpsohvphqwh Vlvwhpd Pöy0

ho Wulglphqvlrqdo +VPW ,/ whp frpr �p lphgldwr d ghwhuplqdêær gdv frru0

ghqdgdv fduwhvldqdv wulglphqvlrqdlv +{l> |l> }l,/ l @ 4> 5> � � � > q/ gh q srqwrv

Sl/ qxp uhihuhqfldo d gh�qlu1 Dv frpsrqhqwhv hvvhqfldlv ghvwh vlvwhpd vær

grlv whrgrolwrv +fdsd}hv gh hihfwxdu phglêøhv gh åqjxorv dr vhjxqgr gr jud0

gr/ 4 � 43�7 j,/ txh luær vhu hvwdflrqdgrv hp uhgru gr remhfwr d phglu1 Dv

frrughqdgdv gh fdgd srqwr vær rewlgdv sru lqwhuvhfêær gdv olqkdv gh ylvdgd/

txdqgr vh dsrqwd d sduwlu grv grlv whrgrolwrv sdud hvvh phvpr srqwr +yhu �jx0

ud 4,1 Frqvhtxhqwhphqwh/ fdgd srqwr Sl whuä txh vhu ylvdgr vlpxowdqhdphqwh

shorv grlv whrgrolwrv1

5



Iljxud 4= Vlvwhpd Pöyho Wulglphqvlrqdo +VPW,

5 D Dtxlvlêær gh Frrughqdgdv

R sulqfðslr gh phglêær frp xp Vlvwhpd Pöyho Wulglphqvlrqdo hvwä hvtxhpd0

wl}dgr qd �jxud 51 Sdud hihfwxdu d phglêær gh frrughqdgdv/ hvwdflrqdp0vh

olyuhphqwh grlv whrgrolwrv h ylvdp0vh rv srqwrv fxmdv frrughqdgdv vh suhwhqghp

ghwhuplqdu S � +{> |> },/ phglqgr0vh rv åqjxorv d}lpxwdlvKD hKE h rv åqjxorv

}hqlwdlv YD h YE/ lqglfdgrv qd �jxud1

D edvh e +glvwåqfld krul}rqwdo hqwuh rv srqwrv D h E/ fhqwurv grv grlv

whrgrolwrv, h d glihuhqêd gh qðyho K hqwuh hvvhv fhqwurv/ ghwhuplqdp0vh suh0

yldphqwh ylvdqgr0vh/ frp rv grlv whrgrolwrv/ srqwrv �{rv glvwulexðgrv hvsdfldo0

phqwh/ rx rv h{wuhprv gh xpd edvh gh frpsulphqwr frqkhflgr1 Dr frqmxqwr gh

rshudêøhv txh frqgx}hp ã ghwhuplqdêær gh e h gh K gä0vh r qrph gh Fdoleudêær

gr Vlvwhpd1

Dvvlp/ d sulphlud frlvd d id}hu vhuä gh�qlu r vlvwhpd gh frrughqdgdv oljdgr

dr VPW1 Sdud lvvr/ frqvlghuhprv d �jxud 5/ qd txdo S ì r srqwr gh frrughqdgdv

d ghwhuplqdu h rv srqwrv D h E vær rv uhvshfwlyrv fhqwurv grv whrgrolwrv1

Gh xpd irupd jhudo/ dv frrughqdgdv gh S vær frqvlghudgdv hp uhodêær dr

vlvwhpd gh uhihuíqfld gluhfwr
�
R>
�$
l >
�$
m >
�$
n
�
1 Hvwh uhihuhqfldo whp ruljhp R

frlqflghqwh frp r srqwr D +fhqwur gr sulphlur whrgrolwr,/ r sodqr R
�$
l
�$
n ì r

sodqr yhuwlfdo txh frqwìp rv srqwrv D h E +fhqwur gr vhjxqgr whrgrolwr,/ vhqgr
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Iljxud 5= Vlvwhpd Pöyho Wulglphqvlrqdo lghdo +VPW,

�$
n r yhfwru gluhfwru +xqlwäulr, gd uhfwd yhuwlfdo txh sdvvd shor srqwr D +qr

vhqwlgr dvfhqghqwh, h
�$
l r yhfwru +xqlwäulr, krul}rqwdo txh dsrqwd gh D sdud

d uhfwd yhuwlfdo txh sdvvd shor srqwr E1 R yhfwru
�$
m vhuä r yhfwru xqlwäulr

gh�qlgr gh wdo irupd txh r uhihuhqfldo
�
R>
�$
l >
�$
m >
�$
n
�
vhmd ruwrjrqdo gluhfwr4 1

Uhodwlydphqwh d hvwh uhihuhqfldo/ whuhprv hqwær

D � +3> 3> 3,

h

E � +e> 3> K,>

uhsuhvhqwdqgr e d glvwåqfld hqwuh rv srqwrv D h E surmhfwdgd qr sodqr krul}rq0

wdo/ h K d glihuhqêd gh qðyho hqwuh rv srqwrv D h E1

Xwlol}dqgr rv åqjxorv KD/ KE/ YD h YE / phglgrv hp fdgd xp grv whrgrolwrv

txdqgr ylvdp rv glihuhqwhv srqwrv S � +{> |> }, gr remhfwr/ r frpsxwdgru/

judêdv ã uhfhsêær hp olqkd grv ydoruhv rewlgrv/srgh fdofxodu/ hp whpsr uhdo/ dv

vxdv frrughqdgdv +{> |> },1

Dv frrughqdgdv +{> |> }, gh S srghp dvvlp rewhu0vh d sduwlu gdv uhodêøhv=

;A?
A=

{ @ d frvKD

| @ d vlqKD

} @
k4 . +k5 .K,

5

> +4,

43<� '
3<
& f

3<
� / rqgh �f� ghqrwd r surgxwr yhfwruldo1
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Iljxud 6= Hvtxhpdwl}dêær gh xp Vlvwhpd Pöyho Wulglphqvlrqdo lghdo

frp dv txdqwlgdghv dx{lolduhv d/ k4 h k5 gdgdv shodv uhodêøhv=

d @ e
vlqKE

vlq +KD .KE,
> +5,

f @ e
vlqKD

vlq +KD .KE,
> +6,

k4 @ d frwj YD> +7,

h

k5 @ f frwj YE> +8,

rqgh KD h KE vær rv åqjxorv krul}rqwdlv rx d}lpxwdlv5 h YD h YE rv åqjxorv

yhuwlfdlv rx }hqlwdlv6 phglgrv shorv grlv whrgrolwrv h uhsuhvhqwdgrv qdv �jxudv

5 h 61 Qrwh0vh txh/ wdo frpr r ydoru gh e/ rv ydoruhv gh d h gh f fruuhvsrqghp

wdpeìp d glvwåqfldv surmhfwdgdv qr sodqr krul}rqwdo +r wulåqjxor gh odgrv frp

frpsulphqwrv d/ e h f ì xp wulåqjxor krul}rqwdo,1 Rv ydoruhv gh e h gh K vær

ghwhuplqdgrv gxudqwh d fdoleudêær gr vlvwhpd/ frpr yhuhprv pdlv dgldqwh1

Sruwdqwr/ dv frrughqdgdv gh S vær rewlgdv dwudyìv gh åqjxorv krul}rqwdlv h

yhuwlfdlv phglgrv sru whrgrolwrv vhjxqgr r hvtxhpd gdv �jxudv 5 h 61

5Rv åqjxorv d}lpxwdlv rx krul}rqwdlv vær ghwhuplqdgrv shodv glihuhqêdv hqwuh dv ohlwxudv
d}lpxwdlv hihfwxdgdv hp fdgd xp grv whrgrolwrv sdud r rxwur whrgrolwr h sdud r srqwr gh
frrughqdgdv d ghwhuplqdu1

6Åqjxorv/ vlwxdgrv hp sodqrv yhuwlfdlv/ frqwdgrv ghvgh d yhuwlfdo txh sdvvd shor fhqwur gr
whrgrolwr +qr vhqwlgr dvfhqghqwh, dwì ã gluhfêær gd olqkd gh ylvdgd1
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D judqgh ydqwdjhp ghvwh pìwrgr gh phglêær hp dsolfdêøhv lqgxvwuldlv uh0

vxowd gd judqgh prelolgdgh grv hohphqwrv gh phglêær 0 r txh shuplwh d phglêær

gluhfwd gh remhfwrv gh txdotxhu wdpdqkr h hp txdotxhu orfdol}dêær 0 h gd udsl0

gh} qd rewhqêær gh uhvxowdgrv 0 hvwhv vær sudwlfdphqwh rewlgrv hp whpsr uhdo1

Doìp glvvr/ ì gh uhihulu d qær qhfhvvlgdgh gh h{lvwlu frqwdfwr frp r remhfwr d

phglu1

6 Pdwhuldol}dêær Iðvlfd gr Vlvwhpd

Qxp whrgrolwr srghprv lghqwl�fdu hvvhqfldophqwh grlv hl{rv gh urwdêær +yhu

�jxud 7,=

� r hl{r sulqflsdo rx yhuwlfdo +h1s1, hp wruqr gr txdo vh phghp rv åqjxorv

krul}rqwdlv rx d}lpxwdlv h txh/ sruwdqwr/ ghyh vhu shushqglfxodu dr sodqr

gr olper rx fðufxor d}lpxwdo +O1D1,/ txh ì r fðufxor judgxdgr rqgh vh

id}hp dv ohlwxudv d}lpxwdlv >

� r hl{r vhfxqgäulr rx krul}rqwdo +h1v1, hp wruqr gr txdo vh phghp rv

åqjxorv yhuwlfdlv rx }hqlwdlv h txh/ sru frqvhjxlqwh/ ghyh vhu shushqglfxodu

dr sodqr gr olper rx fðufxor }hqlwdo +O1]1,/ txh ì r fðufxor judgxdgr rqgh

vh id}hp dv ohlwxudv }hqlwdlv1

Vh xp whrgrolwr hvwlyhu fruuhfwdphqwh frqvwuxðgr/ rx vhmd/ vh dv frqglêøhv

gh frqvwuxêær vh yhul�fduhp/ sdud doìp grv hl{rv vhuhp shushqglfxoduhv drv

uhvshfwlyrv olperv/ hohv vhuær wdpeìp ruwrjrqdlv hqwuh vl h lqwhuvhfwdu0vh0ær

qxp srqwr/ txh ì r ghqrplqdgr fhqwur gr whrgrolwr rx fhqwur gh shuvshfwlyd

+srqwr F,1

Doìp grv hl{rv mä phqflrqdgrv/ h{lvwh dlqgd r ghvljqdgr sru hl{r öswlfr

+h1r1,/ txh ì gh�qlgr shod olqkd gh srqwduld/ rx vhmd/ ì r hl{r txh xqh r fhqwur

gr whrgrolwr frp r srqwr ylvdgr h fxmd surmhfêær qrv olperv ydl ghwhuplqdu dv

uhvshfwlydv ohlwxudv d}lpxwdlv h }hqlwdlv d hihfwxdu1 Hvwh hl{r/ sru frqvwuxêær/

ghyh whu prylphqwrv qxp sodqr shushqglfxodu dr hl{r vhfxqgäulr1

Qr frqwh{wr grv vlvwhpdv pöyhlv wulglphqvlrqdlv/ sdud txh rv whrgrolwrv

hvwhmdp ghylgdphqwh hvwdflrqdgrv/ ì hvvhqfldo txh rv vhxv hl{rv sulqflsdlv vhmdp

sdudohorv hqwuh vl/ sdud dvvhjxudu d fruuhfwd gh�qlêær gd gluhfêær gr hl{r R
�$
n

gr uhihuhqfldo dvvrfldgr dr vlvwhpd1 Qd suäwlfd/ r txh vh id} ì yhuwlfdol}du dperv

rv hl{rv/ xvdqgr sdud lvvr dv qlyhodv gr dsduhokr1

Qr vhqwlgr gh gh�qlu d gluhfêær gr hl{r R
�$
l gr vlvwhpd/ ydl vhu qhfhvväulr

ylvdu xp srqwr gr hl{r sulqflsdo gr whrgrolwr E 0 SE 0 d sduwlu gr whrgrolwr

D h xp srqwr gr hl{r sulqflsdo gr whrgrolwr D 0 SD 0 d sduwlu gr whrgrolwr E1

R sureohpd uhvlgh djrud qd pdwhuldol}dêær grv uhihulgrv srqwrv SD h SE/ sru

irupd d vhu srvvðyho dsrqwdu sdud hohv1

Dojxqv whrgrolwrv glvsøh gh glvsrvlwlyrv/ ghvljqdgrv gh dxwrfrolpdêær/ txh

shuplwhp ylvdgdv uhfðsurfdv/ lvwr ì/ shuplwhp dsrqwdu gluhfwd h pxwxdphqwh

sdud r fhqwur gh fdgd whrgrolwr1
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Iljxud 7= Frqvwlwxlqwhv sulqflsdlv gh xp whrgrolwr

Qd idowd ghvvh glvsrvlwlyr/ srgh0vh whqwdu dsrqwdu sdud rv srqwrv hvwdêær

+lqwhuvhfêær frp r whuuhqr gr hl{r sulqflsdo gh fdgd xp grv whrgrolwrv,/ vh hvwhv

iruhp lqwhuylvðyhlv/ rx hqwær/ srgh0vh xvdu r �r gh suxpr +vxsrqgr yäolgd d

klsöwhvh gh r hl{r sulqflsdo hvwdu yhuwlfdo,1

Qrupdophqwh frvwxpdp �{du0vh dv ohlwxudv d}lpxwdlv d }hur txdqgr vh id}hp

dv ylvdgdv uhfðsurfdv/ sru irupd d txh rv åqjxorv krul}rqwdlv vhmdp gdgrv gluhf0

wdphqwh shodv ohlwxudv qrv uhvshfwlyrv olperv/ edvwdqgr sdud lvvr txh d judgx0

dêær gr olper gr whrgrolwr E vhmd fuhvfhqwh qr vhqwlgr grv srqwhlurv gr uhoöjlr

h d gr olper gr whrgrolwr D vhmd fuhvfhqwh qr vhqwlgr frqwuäulr7 1

Uhvxplqgr/ d pdwhuldol}dêær gd gluhfêær gr hl{r R
�$
n vhuä ihlwd shod gluhfêær

grv hl{rv sulqflsdlv/ hqtxdqwr txh d gr hl{r R
�$
l vhuä uhdol}dgd ã fxvwd gdv

ylvdgdv uhfðsurfdv d }hurv1

7 Fdoleudêær gr Vlvwhpd

Suhwhqghprv qhvwh prphqwr hihfwxdu d ghwhuplqdêær gdv frqvwdqwhv gr vlv0

whpd dqwhulruphqwh dsuhvhqwdgr � rv hohphqwrv e h K vær rv sduåphwurv �{rv

ghvvh vlvwhpd1 Dr frqmxqwr gh rshudêøhv txh frqgx}hp ã vxd ghwhuplqdêær

gdprv r qrph gh fdoleudêær gr vlvwhpd1

Sdud txh d fdoleudêær vhmd uhdol}dgd/ xp grv surfhvvrv pdlv vlpsohv ì edvhdgr

qr frqkhflphqwr/ frp suhflvær/ gh xpd glvwåqfld o/ txh ì/ hp jhudo/ pdwhuldo0

l}dgd �vlfdphqwh sru xpd fkdpdgd edvh gh ðqydu 8 1

7Hperud hvwdv frqglêøhv qær vhmdp reuljdwöuldv1
8Xpd edvh gh ðqydu ì xpd kdvwh gh xp pdwhuldo pxlwr hvwäyho/ gh gliðflo ghirupdêær/ frp

:



Frvwxpd ghvljqdu0vh e sru edvh pìwulfd gr vlvwhpd/ mä txh ì hvvd glvwåqfld

txh ydl �{du d hvfdod hp txh vh ydl wudedokdu1

Qxpd sulphlud dsur{lpdêær/ ydl �{du0vh duelwuduldphqwh xp ydoru sdud d

hvfdod/ dwulexlqgr d hvvd edvh xp ydoru e3 txdotxhu9 1 Hp ixqêær ghvvh ydoru

srgh fdofxodu0vh d glihuhqêd gh qðyho K 3 ã hvfdod �{dgd/ dwudyìv gd uhodêær

K3 @ k3
4
� k3

5
= +9,

Sdud vh rewhuhp rv ydoruhv gh k3
4
h k3

5
/ dsrqwdp0vh dperv rv whrgrolwrv

sdud xp srqwr txdotxhu +ehp uhihuhqfldgr, h uhjlvwdp0vh rv uhvshfwlyrv åqjxorv

d}lpxwdlv h }hqlwdlv/ dsolfdqgr0vh ghsrlv dv uhodêøhv 5/ 6/ 7 h 81

Sdud vh ghwhuplqdu d hvfdod yhugdghlud/ id}hp0vh srqwduldv ãv h{wuhplgdghv

gd edvh gh ðqydu/ qr vhqwlgr gh rewhu dv frrughqdgdv ghvvhv grlv srqwrv ã hvfdod

duelwudgd1 Xvdqgr hvvdv frrughqdgdv/ srghprv fdofxodu d glvwåqfld o3 qhvvd

hvfdod �{dgd: 1 Frpr hvvd glvwåqfld ì frqkhflgd ã hvfdod yhugdghlud; / srgh

dvvlp rewhu0vh r idfwru gh hvfdod v/ txh shuplwh sdvvdu gd hvfdod lqlfldo sdud d

hvfdod yhugdghlud/ sru phlr gh=

v @
o

o3
= +:,

Rv sduåphwurv gh fdoleudêær qd hvfdod yhugdghlud vær hqwær gdgrv sru=

e @ ve3 +;,

h

K @ vK 3= +<,

8 D Dtxlvlêær gh Frrughqdgdv

Dsöv d fxlgdgrvd fdoleudêær gr vlvwhpd/ hvwdprv hp frqglêøhv gh lqlfldu d

ghwhuplqdêær gdv frrughqdgdv qhfhvväuldv ã uhvroxêær gr sureohpd hp fdxvd1

Sdud rewhu dv frrughqdgdv gh fdgd srqwr Sl/ edvwd hqwær dsrqwdu rv grlv

whrgrolwrv sdud hvvh srqwr/ uhjlvwdu dv uhvshfwlydv ohlwxudv dqjxoduhv h dsolfdu dv

uhodêøhv 4/ 5/ 6/ 7 h 81

doyrv qdv h{wuhplgdghv h fxmd glvwåqfld hqwuh hvvhv doyrv ì frqkhflgd frp judqgh suhflvær
+jhudophqwh whp xp frpsulphqwr gh , ' 2�ffff phwurv,1

9Sdud hylwdu lqwurgx}lu lqvwdelolgdgh qxpìulfd/ frqyìp gdu d K� xp ydoru gd phvpd rughp
gh judqgh}d gh K +qrupdophqwh edvwd id}hu K�

' �f phwurv,1
:Vh

�
%

3

�
c +

3

�
c 5

3

�

�
h
�
%

3

2
c +

3

2
c 5

3

2

�
iruhp dv frrughqdgdv grv grlv srqwrv fruuhvsrqghqwhv ãv

gxdv uhihuíqfldv h{lvwhqwhv qdv h{wuhplgdghv gd edvh gh ðqydu/ frrughqdgdv hvvdv ghwhuplqdgdv
sru phlr gr VPW/ xvdqgr dv uhodêøhv 4/ 5 h 6/ qdv txdlv vh srgh id}hu/ sru h{hpsor/ K� ' �f/

whp0vh ,� '

t�
%

3

�
3 %

3

2

�2
n

�
+
3

�
3 +

3

2

�2
n

�
5
3

�
3 5

3

2

�2
1

;Xpd yh} txh fruuhvsrqgh dr frpsulphqwr , gd edvh gh ðqydu +ydoru frqkhflgr,1
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Dv pdlruhv gl�fxogdghv suäwlfdv gh xwlol}dêær ghvwh vlvwhpd uhvlghp qd qh0

fhvvlgdgh gh wrgrv rv srqwrv/ fxmdv frrughqdgdv vh suhwhqghp ghwhuplqdu/ whuhp
gh vhu ylvdgrv d sduwlu gh dperv rv whrgrolwrv1

Sru xp odgr/ h{lvwh r sureohpd gd fruuhfwd lghqwl�fdêær grv srqwrv/ txh

srgh vhu xowudsdvvdgr vh hohv iruhp pdufdgrv frp xp doyr h xpd hwltxhwd1 Qrv
vlvwhpdv pdlv vr�vwlfdgrv/ xp grv whrgrolwrv hplwh xp udlr oxplqrvr sdud r

srqwr ylvdgr/ r txh shuplwh dsrqwdu r rxwur whrgrolwr sdud hvvh phvpr srqwr1
Sru rxwur odgr/ vxujh r sureohpd gd ylvlelolgdgh grv srqwrv d sduwlu grv grlv

whrgrolwrv1 Hp remhfwrv sodqrv/ frpr idfkdgdv gh hgliðflrv rx vhfêøhv gh fdvfrv

gh qdylrv/ sru h{hpsor/ hvvh sureohpd srgh vhu qrupdophqwh xowudsdvvdgr sru
xp fruuhfwr srvlflrqdphqwr grv whrgrolwrv hp uhodêær dr remhfwr d phglu1 Qr

hqwdqwr/ txdqgr r remhfwr whp yäuldv idfhv d lqvshfflrqdu/ wruqd0vh qhfhvväulr

pxgdu d srvlêær gr vlvwhpd hp uhodêær d hvvh remhfwr h ghsrlv/ fdvr kdmd qhfhv0
vlgdgh glvvr/ sdvvdu wrgdv dv frrughqdgdv sdud xp phvpr uhihuhqfldo/ sru phlr

gh xpd ehp gh�qlgd pxgdqêd gh uhihuhqfldo1
Hp dojxqv vlvwhpdv pdlv frpsoh{rv xwlol}dp0vh yäulrv whrgrolwrv +pdlv gh

grlv,/ txh vær hvwdflrqdgrv hp uhgru gd shêd d phglu/ sru irupd d id}huhp

xpd frehuwxud lqwhjudo gh wrgd d vxshuiðflh d lqvshfflrqdu1 R sulqfðslr gh
ixqflrqdphqwr srghuä vhu r phvpr/ vö txh djrud luær frh{lvwlu yäulrv vlvwhpdv

gh grlv whrgrolwrv/ oljdgrv hqwuh vl sru wudqvirupdêøhv gh frrughqdgdv1 Hvwdv

wudqvirupdêøhv srghp vhu gh�qlgdv sru phlr gh xpd wudqvodêær gd ruljhp gr
uhihuhqfldo h sru xpd urwdêær jhudo qr hvsdêr gr vlvwhpd gh hl{rv< 1

Rv sduåphwurv gh wudqvirupdêær hqwuh grlv uhihuhqfldlv srghp vhu ghwhu0
plqdgrv ã fxvwd gr frqkhflphqwr gdv frrughqdgdv gh shor phqrv wuív srqwrv

qrv grlv uhihuhqfldlv1 Luhprv ghvljqdu hvwh surfhvvr sru Pìwrgr H{shglwr1 Qr

hqwdqwr/ srghprv id}hu xpd derugdjhp glihuhqwh d hvwh sureohpd/ dwudyìv gdv
fkdpdgdv Htxdêøhv gh Frolqhdulgdgh/ wdo frpr yhuhprv gh vhjxlgd1

814 Pìwrgr Uljrurvr

Qd derugdjhp dqwhulru +Pìwrgr H{shglwr,/ r sureohpd ì ylvwr qd shuvshf0

wlyd gd Wrsrjud�d1 Ydprv djrud dqdolvdu d txhvwær vre r srqwr gh ylvwd gd
Irwrjudphwuld/ rx pdlv frqfuhwdphqwh/ vhjxlqgr r pìwrgr xvdgr qd rulhqwdêær

uhodwlyd gh irwrjud�dv frp vreuhsrvlêær +r fkdpdgr prghor,/ dwudyìv gdv gh0
qrplqdgdv Htxdêøhv gh Frolqhdulgdgh +yhu ^7`,1

Frphfhprv sru gh�qlu xp vlvwhpd gh uhihuíqfld fduwhvldqr ruwrjrqdo gluhfwr

Un dvvrfldgr d fdgd whrgrolwr Wn/ txh ghvljqduhprv sru uhihuhqfldo lqwhuqr/ frp
n @ 4> 5> � � � > qW / hp txh qW ì r qýphur gh whrgrolwrv xvdgrv1

Dv frrughqdgdv fduwhvldqdv gh fdgd srqwr Sl qr uhihuhqfldo Un/ +{nl> |nl> }nl,/

srghp vhu gdgdv sru

<Ì gh uhihulu txh/ fxpsulqgr r hvwlsxodgr hp uhodêær ã gh�qlêær gr uhihuhqfldo dvvrfldgr
dr VPW/ wrgrv rv uhihuhqfldlv wíp hl{rv �

3<
& sdudohorv/ r txh vlpsol�fd d urwdêær uhtxhulgd1

Qr hqwdqwr/ ghylgr ã lpsrvvlelolgdgh suäwlfd gh yhuwlfdol}du uljrurvdphqwh rv hl{rv sulqflsdlv
grv whrgrolwrv/ whuær txh vhu frqvlghudgrv urwdêøhv jhudlv1

<



;?
=

{nl @ unl vlqKnl vlqYnl
|nl @ unl frvKnl vlqYnl
}nl @ unl frvYnl

> +43,

hp txh Knl h Ynl vær/ uhvshfwlydphqwh/ dv ohlwxudv krul}rqwdlv h yhuwlfdlv txh vh

id}hp txdqgr vh dsrqwd d sduwlu gr whrgrolwr Wn sdud r srqwr Sl +vxsrqgr txh
rv whrgrolwrv vh ylvdp d }hurv, h unl ì d glvwåqfld +ghvfrqkhflgd, gh Sl ã ruljhp

Rn gr uhihuhqfldo dvvrfldgr dr whrgrolwr Wn1

Ghvwh prgr/ d uhodêær 43 uhsuhvhqwd d frqyhuvær gdv frrughqdgdv hviìulfdv
+unl> Knl> Ynl, sdud dv fduwhvldqdv +{nl> |nl> }nl,1 Frqkhfhqgr unl/ vhuld srvvðy0

ho ghwhuplqdu lphgldwdphqwh dv frrughqdgdv gh Sl hp Un1 Qr hqwdqwr/ rv

whrgrolwrv dfwxdlv dlqgd qær wíp d fdsdflgdgh gh phglu hvvd glvwåqfld frp vx0
�flhqwh suhflvær sdud hvwhv fdvrv1

Sdud vlpsol�fdu/ ydprv �{duU4/ r uhihuhqfldo dvvrfldgr dr sulphlur whrgrolwr/
frpr vhqgr r uhihuhqfldo rqgh suhwhqghprv ghwhuplqdu dv frrughqdgdv grv srq0

wrv Sl/ uhihuhqfldo hvvh txh vhuä ghvljqdgr sru uhihuhqfldo h{whuqr gr VPW1 Ghvwh

prgr/ r uhihuhqfldo h{whuqr gr vlvwhpd frlqflgh frp r uhihuhqfldo lqwhuqr gr
whrgrolwr W41 Frqvhtxhqwhphqwh/ dv frrughqdgdv gh fdgd srqwr Sl/ txh ydprv

ghwhuplqdu dwudyìv gr VPW/ yær vhu +{4l> |4l> }4l,1

D uhodêær hqwuh dv frrughqdgdv gh xp phvpr srqwr hp U4 h hp Un ì gdgd
pdwulfldophqwh sru

Snl @ Pn +S4l �Rn, > +44,

qd txdo S4l h Snl vær dv pdwul}hv0froxqd txh frqwíp dv frrughqdgdv gr srqwr Sl
qrv uhihuhqfldlv U4 h Un/ uhvshfwlydphqwh/ h Pn h Rn gh�qhp d wudqvirupdêær

gh frrughqdgdv hqwuh U4 h Un gr vhjxlqwh prgr=

� Rn ì d pdwul}0froxqd txh frqwìp dv frrughqdgdv gr fhqwur gr whrgrolwr Wn

qr uhihuhqfldoU41 Hvwd pdwul} gh�qh d wudqvodêærRn @
�
[n \n ]n

�W
>

� Pn ì d pdwul} gh urwdêær/ txh srgh vhu gdgd hp ixqêær grv åqjxorv gh
urwdêær $n/ !n h �n/ hp wruqr grv hl{rv frrughqdgrv gh Un= Rn{n/ Rn|n
h Rn}n/ uhvshfwlydphqwh=

Pn @

5
7 frv!n frv�n � frv$n vlq�n . vlq$n vlq!n frv�n

frv!n vlq�n frv$n frv�n . vlq$n vlq!n vlq�n
� vlq!n vlq$n frv!n

vlq$n vlq�n . frv$n vlq!n frv�n
� vlq$n frv�n . frv$n vlq!n vlq�n

frv$n frv!n

6
8 =

Dvvlp/ rv sduåphwurv gh wudqvirupdêær txh shuplwhp sdvvdu gh xp uhihuhq0
fldo lqwhuqr Un sdud r uhihuhqfldo h{whuqr U4 gr vlvwhpd pöyho vær $n/ !n/ �n/

[n/ \n h ]n1

43



Ì gh qrwdu txh/ hvfrokhqgr U4 sdud uhihuhqfldo h{whuqr gr VPW/ whuhprv

vhpsuh $4 @ !4 @ �4 @ 3 h [4 @ \4 @ ]4 @ 31
Frqvlghudqgr dv uhodêøhv 43 h 44/ srghprv hvfuhyhu5

7 {nl
|nl
}nl

6
8 @ P

5
7 {4l �[n

|4l � \n
}4l � ]n

6
8

h/ gh�qlqgr

Pn @
�
pn

lm

�
+l>m@4>5>6,

h ;?
=

xnl @pn
44 +{4l �[n, .pn

45 +|4l � \n, .pn
46 +}4l � ]n,

ynl @pn
54 +{4l �[n, .pn

55 +|4l � \n, .pn
56 +}4l � ]n,

znl @pn
64 +{4l �[n, .pn

65 +|4l � \N, .pn
66 +}4l � ]n,

>

yhp ;?
=

{nl @ unl vlqKnl vlqYnl @ xnl
|nl @ unl frvKnl vlqYnl @ ynl
}nl @ unl frvYnl @ znl

= +45,

D sduwlu gdv htxdêøhv dqwhulruhv srghprv idflophqwh rewhu

unl @

t
x5nl . y5nl . z5

nl>

rqgh unl uhsuhvhqwd d glvwåqfld hqwuh r srqwr Sl/ gh frrughqdgdv +{nl> |nl> }nl,

qr uhihuhqfldo Un/ h d ruljhp gr uhihuhqfldo Un/ txh qhvwh uhihuhqfldo whp/ reyl0

dphqwh/ frrughqdgdv +3> 3> 3,1
Frpr unl qær ghshqgh gr uhihuhqfldo hvfroklgr +unl uhsuhvhqwd xpd glvwåqfld/

orjr ì xp lqyduldqwh,/ frqvlghudqgr qr uhihuhqfldo h{whuqr d phvpd glvwåqfld/

txh ghvljqdprv djrud sru Unl/ hqwuh r srqwr Sl h r fhqwur gr whrgrolwr Wn/
fxmdv frrughqdgdv hvwær djrud reyldphqwh uhihulgdv dr uhihuhqfldo gr sulphlur

whrgrolwr/ U4/ h txh vær +{4l> |4l> }4l, h +[n> \n> ]n,/ uhvshfwlydphqwh/ whprv
dlqgd txh

Unl =@

t
+{4l �[n,

5
. +|4l � \n,

5
. +}4l � ]n,

5
@ unl=

Vxevwlwxlqgr djrud/ sru h{hpsor/ qdv gxdv sulphludv uhodêøhv gd h{suhvvær
45/ �fdprv dvvlp frp gxdv htxdêøhv lqghshqghqwhv=�

Unl vlqKnl vlqYnl � xnl @ 3

Unl frvKnl vlqYnl � ynl @ 3
=

Rewíp0vh dvvlp dv htxdêøhv qær olqhduhv=;?
=

I{
nl +$n> !n> �n> [n> \n> ]n> {4l> |4l> }4l, =@ Unl vlqKnl vlqYnl � xnl @ 3

I
|

nl +$n> !n> �n> [n> \n> ]n> {4l> |4l> }4l, =@ Unl frvKnl vlqYnl � ynl @ 3

n @ 4> 5> � � � > qW > l @ 4> 5> � � � > qS

=

+46,
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81414 Fdvr qW @ 5

Qr fdvr gh whuprv qW @ 5/ rx vhmd/ r vlvwhpd pöyho gh phglêær wulglphqvlrqdo

vhu frqvwlwxðgr sru grlv whrgrolwrv/ luhprv whu 7� qS htxdêøhv gd irupd43 =

;?
=

I{
4l +3> 3> 3> 3> 3> 3> {4l> |4l> }4l, =@ U4l vlqK4l vlqY4l � x4l @ 3

I
|
4l +3> 3> 3> 3> 3> 3> {4l> |4l> }4l, =@ U4l frvK4l vlqY4l � y4l @ 3

n @ 4> l @ 4> 5> � � � > qS

>

;?
=

I{
5l +$5> !5> �5> [5> \5> ]5> {4l> |4l> }4l, =@ U5l vlqK5l vlqY5l � x5l @ 3

I
|
5l +$5> !5> �5> [5> \5> ]5> {4l> |4l> }4l, =@ U5l frvK5l vlqY5l � y5l @ 3

n @ 5> l @ 4> 5> � � � > qS

=

Rv 9 sduåphwurv $5/ !5/ �5/ [5/ \5 h ]5 srghp vhu uhgx}lgrv d 8 vh/ sru
h{hpsor/ ghuprv d [5 xp ydoru e/ �{dqgr dvvlp lqlfldophqwh d hvfdod gh U4

qxp ydoru duelwuäulr44 / wdo frpr �}hprv qr pìwrgr dqwhulru +Pìwrgr H{shglwr,1

Dvvlp/ yluä=

;?
=

I{
4l +3> 3> 3> 3> 3> 3> {4l> |4l> }4l, =@ U4l vlqK4l vlqY4l � x4l @ 3

I
|
4l +3> 3> 3> 3> 3> 3> {4l> |4l> }4l, =@ U4l frvK4l vlqY4l � y4l @ 3

n @ 4> l @ 4> 5> � � � > qS

h

;?
=

I{
5l +$5> !5> �5> e> \5> ]5> {4l> |4l> }4l, =@ U5l vlqK5l vlqY5l � x5l @ 3

I
|
5l +$5> !5> �5> e> \5> ]5> {4l> |4l> }4l, =@ U5l frvK5l vlqY5l � y5l @ 3

n @ 5> l @ 4> 5> � � � > qS

=

Ghvwh prgr/ luhprv hqwær whu 6�qS .8 lqföjqlwdv/ txh yær vhu {4l/ |4l/ }4l/

sdud l @ 4> 5> � � � > qS h $5/ !5/ �5/ \5 h ]5> r txh qrv ydl reuljdu d ylvdu/ shor

phqrv/ 8 srqwrv d sduwlu grv whrgrolwrv W4 h W5/ gh irupd txh r vlvwhpd vhmd
srvvðyho45 1 Sruwdqwr/ fdgd srqwr Sl ylvdgr lqwurgx} pdlv 7 htxdêøhv gr wlsr 46

h 6 lqföjqlwdv +{4l> |4l> }4l,1

Qr fdvr gh vhuhp ylvdgrv pdlv gr txh 8 srqwrv +r txh ì dfrqvhokäyho46,/
uhvroyh0vh r vlvwhpd uhfruuhqgr d xp surfhvvr gh dmxvwdphqwr/ txh srgh vhu/

sru h{hpsor/ r Pìwrgr grv Pðqlprv Txdgudgrv +yhu ^6`,1

43Qrwh0vh txh vh frqvlghud txh r uhihuhqfldo h{whuqr gr vlvwhpd frlqflgh frp r uhihuhqfldo

lqwhuqr gr sulphlur whrgrolwr/ -�/ rx vhmd/ /� ' �
�
' V� ' f h f� ' t� ' ~� ' f1

44D frrughqdgd f2 gr fhqwur gr vhjxqgr whrgrolwr/ qr uhihuhqfldo -� dvvrfldgr dr sulphlur
whrgrolwr/ fruuhvsrqgh dr ydoru gd edvh pìwulfd gr vlvwhpd pöyho/ dqwhulruphqwh ghvljqdgd
sru K1

45Vh ylvduprv 8 srqwrv/ rx vhmd/ ?� ' D/ whuhprv ef ?� ' 2f htxdêøhv h �f ?� n D ' 2f

lqföjqlwdv1
46Sdud ?� D D/ d uhgxqgåqfld wrpduä r ydoru gh Eef ?� �3 E�f ?� n D� ' ?� 3 D1

45



Ilfduhprv dvvlp frp xp vlvwhpd gh 7 � qS htxdêøhv qær olqhduhv d 6 �

qS .8 lqföjqlwdv +qS � 8,/ txh srghuä vhu uhvroylgr sru xp grv yäulrv pìwrgrv
lwhudwlyrv frqkhflgrv sdud r hihlwr +yhu/ sru h{hpsor/ ^6`,1 Sdud dsur{lpdêøhv

lqlfldlv srghuhprv xvdu rv ydoruhv gdgrv shor Pìwrgr H{shglwr dqwhulru/ hp txh

$
+3,
5 @ 3/ !

+3,
5 @ 3/ �

+3,
5 @ 3/ [

+3,
5 @ e/ \

+3,
5 @ 3 h ]

+3,
5 @ K/ ghvgh txh vh dsrqwh

gh W4 sdud W5 frp ohlwxud d}lpxwdo gh 433 judgrv h gh W5 sdud W4 frp ohlwxud
d}lpxwdo gh 633 judgrv1

Qhvwh fdvr/ d idvh gd fdoleudêær gr vlvwhpd frqvlvwh qd ghwhuplqdêær grv 8

sduåphwurv gh wudqvirupdêær1 Sdud wdo/ ylvdp0vh 8 rx pdlv srqwrv/ vx�flhqwhv
sdud shuplwluhp uhvroyhu r vlvwhpd gh htxdêøhv qær olqhduhv uhihulgr1

Dsöv d fdoleudêær/ dv lqföjqlwdv gr sureohpd uhgx}hp0vh dshqdv ãv frrugh0
qdgdv/ hp U4/ gh fdgd srqwr ylvdgr/ lvwr ì/ sdud fdgd srqwr Sl whuhprv txh

uhvroyhu xp vlvwhpd gh 7 htxdêøhv qær olqhduhv gd irupd 46/ hp uhodêær ãv 6

lqföjqlwdv +{4l> |4l> }4l,1

81415 Fdvr Jhudo +qW � 5,

Txdqgr r qýphur gh whrgrolwrv ì vxshulru d grlv/ r pìwrgr dsolfd0vh uhvro0
yhqgr djrud xp vlvwhpd gh 5� qW � qS htxdêøhv qær olqhduhv gd irupd 46=

;?
=

I{
4l +3> 3> 3> 3> 3> 3> {4l> |4l> }4l, =@ U4l vlqK4l vlqY4l � x4l @ 3

I
|
4l +3> 3> 3> 3> 3> 3> {4l> |4l> }4l, =@ U4l frvK4l vlqY4l � y4l @ 3

n @ 4> l @ 4> 5> � � � > qS

;?
=

I{
5l +$5> !5> �5> e> \5> ]5> {4l> |4l> }4l, =@ U5l vlqK5l vlqY5l � x5l @ 3

I
|
5l +$5> !5> �5> e> \5> ]5> {4l> |4l> }4l, =@ U5l frvK5l vlqY5l � y5l @ 3

n @ 5> l @ 4> 5> � � � > qS

;?
=

I{
6l +$6> !6> �6> [6> \6> ]6> {4l> |4l> }4l, =@ U6l vlqK6l vlqY6l � x6l @ 3

I
|
6l +$6> !6> �6> [6> \6> ]6> {4l> |4l> }4l, =@ U6l frvK6l vlqY6l � y6l @ 3

n @ 6> l @ 4> 5> � � � > qS

111

;?
=

I{
qW l

�
$qW > !qW > �qW > [qW > \qW > ]qW > {4l> |4l> }4l

�
=@ UqW l vlqKqW l vlqYqW l � xqW l @ 3

I
|
qW l

�
$qW > !qW > �qW > [qW > \qW > ]qW > {4l> |4l> }4l

�
=@ UqW l frvKqW l vlqYqW l � yqW l @ 3

n @ qW > l @ 4> 5> � � � > qS

=

Qhvwdv htxdêøhv frqvwdp

6� qS . 8 . 9� +qW � 5,
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lqföjqlwdv/ txh fruuhvsrqghp d

6� qS

frrughqdgdv h d

8 . 9� +qW � 5,

sduåphwurv gh wudqvirupdêær hqwuh uhihuhqfldlv dvvrfldgrv d fdgd xp grv whrgrolwrv47 1

Sruwdqwr/ fdgd whrgrolwr Wn lqwurgx}lgr/ sdud doìp gh W4 h W5 +n A 5,/ ydl
dxphqwdu hp 9 r qýphur gh lqföjqlwdv +$n> !n> �n> [n> \n> ]n, h hp 5 � qS r

qýphur gh htxdêøhv +gr wlsr 46,1
Hp frqwudsduwlgd/ fdgd srqwr ylvdgr Sl ydl djrud gdu ruljhp d pdlv 5�qW

htxdêøhv +gr wlsr 46, h d 6 lqföjqlwdv +{4l> |4l> }4l,1

D uhgxqgåqfld gr surfhvvr vhuä ljxdo d

+5� qW � qS ,� ^6� qS . 8 . 9� +qW � 5,` =

Gxudqwh r surfhvvr gh fdoleudêær/ h vxsrqgr txh rv srqwrv srghp vhu ylvdgrv
sru wrgrv rv qW whrgrolwrv/ ydprv whu gh xvdu xp qýphur gh srqwrv pdlru txh48

9� qW � :

5� qW � 6
>

sdud txh vh srvvdp ghwhuplqdu rv

8 . 9� +qW � 5,

sduåphwurv gh wudqvirupdêær h/ frqmxqwdphqwh/ dv

6� qS

frrughqdgdv grv qS srqwrv ylvdgrv1

Sdud dsur{lpdêøhv lqlfldlv/ sdud r whrgrolwr W5/ srghuhprv wdpeìp xvdu

rv ydoruhv gdgrv shor Pìwrgr H{shglwr dqwhulru/ id}hqgr $
+3,
5 @ 3/ !

+3,
5 @ 3/

�
+3,
5 @ 3/ [

+3,
5 @ e/ \

+3,
5 @ 3 h ]

+3,
5 @ K1

Sdud rv uhvwdqwhv whrgrolwrv Wn gr vlvwhpd/ n @ 6> 7> � � � > qW / vxsrqgr txh hohv

hvwær yhuwlfdol}dgrv/ srghprv frqvlghudu dv dsur{lpdêøhv $
+3,
n @ 3 h !

+3,
n @ 3 h/

vxsrqgr txh d ohlwxud d}lpxwdo gh Wn sdud Wn�4/ txh ghvljqdprv sru On>n�4/

47Sdud r sulphlur whrgrolwr qær kä sduåphwurv gh rulhqwdêær ghvfrqkhflgrv/ sdud r vhjxqgr
whrgrolwr kä flqfr +/2/ �2/ V2/ t2 h ~2, h sdud rv ?A 3 2 uhvwdqwhv kä 9 sduåphwurv sru fdgd
xp +/&/ �&/ V&/ f&/ t& h ~&/ sdud & ' �c ec u u u?A ,1

48Sdud txh vhmd srvvðyho d ghwhuplqdêær grv sduåphwurv h gdv frrughqdgdv/ ì qhfhvväulr
txh r qýphur gh htxdêøhv glvsrqðyhlv/ 2 f ?A f ?� / vhmd vxshulru dr qýphur gh lqföjqlwdv/
�f ?� n Dn Sf E?A 3 2�=

2f ?A f ?� : �f ?� n Dn Sf E?A 3 2�C

?� :
Sf ?A 3 .

2f ?A 3 �
�
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ì gh 633 judgrv/ xvdprv �
+3,
n @ 433 � On�4>n . �

+3,
n�4/ sdud n @ 6> 7> � � � > qW /

hp txh On�4>n ì d ohlwxud krul}rqwdo gr whrgrolwr Wn�4 sdud r whrgrolwr Wn h vh

frqvlghud txh d judgxdêær gh wrgrv rv olperv d}lpxwdlv fuhvfh qr vhqwlgr grv

srqwhlurv gr uhoöjlr h � fuhvfh qr vhqwlgr rsrvwr d hvvh1
Dv dsur{lpdêøhv lqlfldlv sdud dv frrughqdgdv +[n> \n> ]n, grv fhqwurv grv

whrgrolwrv Wn/ n @ 6> 7> � � � > qW / qr uhihuhqfldo dvvrfldgr dr sulphlur whrgrolwr/
srghp vhu rewlgdv shod uhvroxêær grv qW�5 wulåqjxorv gh yìuwlfhv qrv whrgrolwrv49

W4/ W5 h Wn1

Dsöv d fdoleudêær/ sdud ghwhuplqdu dv frrughqdgdv gh txdotxhu srqwr Sl gr
remhfwr/ edvwd dsrqwdu/ shor phqrv/ grlv grv whrgrolwrv sdud hvvh srqwr/ uhjlvwdu

dv ohlwxudv h dsolfdu r pìwrgr dqwhulru/ gh irupd d fdofxodu rv ydoruhv gdv vxdv

frrughqdgdv +{4l> |4l> }4l,1
D ghwhuplqdêær gr idfwru hvfdod/ txh shuplwluä sdvvdu r uhihuhqfldo U4 gd

hvfdod duelwudgd sdud d hvfdod uhdo/ ì ihlwd gd phvpd irupd txh sdud r Pìwrgr

H{shglwr/ xwlol}dqgr/ sru h{hpsor/ xpd edvh gh ðqydu1

9 Hvwxgr gr Sureohpd Lqyhuvr

Hvwh sureohpd srgh dsuhvhqwdu0vh gr vhjxlqwh prgr=
Gh�qlgr xp vlvwhpd pöyho gh phglêær wulglphqvlrqdo/ fdoleudgr/ frp hv0

wdêøhv qrv srqwrv D � +3> 3> 3, h E � +e> 3> K,/ suhwhqghp frqkhfhu0vh rv ydo0

ruhv dqjxoduhv d lqwurgx}lu hp fdgd xp grv whrgrolwrv sdud/ sru lqwhuvhfêær gh

ylvdgdv/ vh gh�qlu xp srqwr S � +{> |> },1
Sdud lvvr/ doìp gh vh rulhqwduhp rv grlv whrgrolwrv/ ì qhfhvväulr frqkhfhu rv

åqjxorv d}lpxwdlv h }hqlwdlv4: KD/ KE / YD h YE1 Whprv dvvlp=

wj KD @
|

{
> +47,

rqgh | whp r vlqdo gh vlqKD h { whp r vlqdo gh frvKD +h ghvwh prgr ì srvvðyho

ghwhuplqdu vhp dpeljxlgdgh r ydoru gr åqjxor d}lpxwdo KD,>

wj KE @
|

e� {
> +48,

rqgh/ gd phvpd irupd/ | whp r vlqdo gh vlqKE h e� { whp r vlqdo gh frvKE>

wj YD @

s
{5 . |5

}
+49,

49Xvdqgr/ sru h{hpsor/ xp uh hfwru txh ì ylvdgr shorv wuív whrgrolwrv txh irupdp r wulåq0

jxor/ h fxmdv frrughqdgdv vær phglgdv sru hohv/ qrv uhihuhqfldlv dvvrfldgrv d fdgd xp grv wuív

whrgrolwrv1 Qrwh0vh txh rv whrgrolwrv hohfwuöqlfrv wíp d srvvlelolgdgh gh phglu gluhfwdphqwh dv

frrughqdgdv grv srqwrv ylvdgrv/ qxp uhihuhqfldo lqwhuqr frp ruljhp � qr fhqwur gr whrgrolwr

h fxmr hl{r �% ì r hl{r krul}rqwdo frp d gluhfêær gd olqkd gh ylvdgd gh ohlwxud d}lpxwdo qxod/

�5 whp d gluhfêær gd yhuwlfdo txh sdvvd shor fhqwur gr whrgrolwr +qr vhqwlgr dvfhqghqwh, h

�+ ì r hl{r shushqglfxodu drv rxwurv grlv gh prgr txh r uhihuhqfldo frqvwuxðgr vhmd ruwrjrqdo

gluhfwr1
4:Qrwh0vh txh/ whrulfdphqwh/ dv ohlwxudv d}lpxwdlv M� h M� srghp yduldu hqwuh 3 h 733

judgrv h dv ohlwxudv }hqlwdlv T� h T� srghp yduldu hqwuh 3 h 533 judgrv1
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h

wj YE @

t
+e� {,5 . |5

} �K
> +4:,

uhodêøhv txh shuplwhp ghwhuplqdu/ vhp dpeljxlgdgh/ rv ydoruhv grv åqjxorv YD
h YE1
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: Eleolrjud�d

Uhihuíqfldv

^4` Doyhv/ D1V1 0 Phwurorjld Jhrpìwulfd 0 Ixqgdêær Fdorxvwh Jxoehqnldq/ Olv0

erd/ 4<<9>

^5` Dqwxqhv/ D1 O1 S1 0 Vlvwhpdv Pöyhlv gh Phglêær Wulglphqvlrqdo 0 Dsrqwd0

phqwrv gdv dxodv gh Wrsrjud�d Dsolfdgd/ Frlpeud/ 4<<8>

^6` Iruehv/ D1E1 0 Ohdvw0vtxduhv ehvw0�w jhrphwulf hohphqwv/ QSO uhsruw GLFW

4732;</ hglêær uhylvwd/ Qdwlrqdo Sk|vlfdo Oderudwru|/ Whgglqjwrq/ 4<<4>

^7` Jrqêdoyhv/ J1U1 0 Rulhqwdêær Uhodwlyd gh Grlv Whrgrolwrv/ Frlpeud/ 4<<7>

^8` Vdqwrv/ M1P1I1 0 Vlvwhpdv Pöyhlv gh Phglêær Wulglphqvlrqdo/ Frlpeud/

4<<81

4:


