
ç@T�>|ý*L e

W4T*i4i?|@óUì@L _i
UL?ñL*ýóUìLit

Xp grv ghwdokhv pdlv luulwdqwhv grv hvsdåfrv gh hvfdod +h hp jhudo gh Surfhv0
vdphqwr gh Vlqdlv, êh txh d whruld hvwêd ihlwd sdud vlqdlv frqwêíqxrv rx glvfuhwrv
lqñqlwrv hqtxdqwr rv vlqdlv gr surfhvvdphqwr frpsxwdflrqdo v�dr hp jhudo ñqlwrv
h glvfuhwrv1 Qhvwh dsahqglfh/ jrvwduêídprv gh flwdu dv glihuhqwhv pdqhludv gh olgdu
frp hvwh sureohpd h hveråfdu rv dojrulwprv txh lpsohphqwdp dv frqyroxåf�rhv
glvfuhwdv fruuhvsrqghqwhv1

Qr txh vh vhjxh/ glvfxwluhprv r fdvr xqlglphqvlrqdo +pdlv xpd yh}/ r fdvr
pxowlglphqvlrqdo êh dqêdorjr,1 Dvvlp/ gdgr xp vlqdo i = LQ @ i3> 4> ===> Q ý 4j $
U h xp qêxfohr gh frqyroxåf�dr W = ]$ U/ frpr gdu vhqwlgr ëd h{suhvv�dr _i úW%B
Frpr fdofxoêd0od/ shor phqrv qdv srvlåf�rhv ruljlqdlv gh i / lvwr êh/ hp LQB Frpr
lpsohphqwêd0odvB

eë� , |i?tìLit _i s

Srghprv lqwhusuhwdu i úW frpr júW rqgh j = ]$ U êh xpd erd h{whqv�dr gh
i 1 D pdqhlud pdlv frpxp gh id}hu lvwr êh wrpdu j ì i hp LQ h hqw�dr hvwhqghu
i gh xpd gdv vhjxlqwhv irupdv=

î Shulrglfdphqwh= vlpsohvphqwh wrph j shulêrglfd gh shuêírgr Q

j ^q` @ iqprgQ

î Sru hvshokdphqwr= sdud hylwdu ghvfrqwlqxlgdghv qdv erugdv gr vlqdo/
frqfdwhqh xpd uhðh{�dr gh i d xpd gh vxdv erugdv h vêr hqw�dr xvh d h{whqv�dr

4
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shulêrglfd

j ^q` @

;?= iq sdud 3 é q é Q ý 4
i+5Qý4,ýq sdud Q é q é 5Q ý 4
j ^qprg5Q ` / fdvr frqwuêdulr

+erugdv uhshwlgdv ~ shuêírgr 5Q,

j ^q` @

;?= iq sdud 3 é q é Q ý 4
i+5Qý5,ýq sdud Q é q é 5Q ý 6
j ^qprg +5Q ý 5,` / fdvr frqwuêdulr

+erugdv q�dr uhshwlgdv ~ shuêírgr 5Q ý 5,

î Sru frqvwdqwh= vlpsohvphqwh suhhqfkd j frp xp ydoru frqvwdqwh lqgh0
shqghqwh gh i +iuhtxhqwhphqwh wrpdgr frpr }hur,=

j ^q` @

ã
iq sdud 3 é q é Q ý 4
F +@ 3, / fdvr frqwuêdulr

î Sru pêhgld= suhhqfkd j frp r ydoru gd pêhgld gh i

j ^q` @

ã
iq sdud 3 é q é Q ý 4

çi @
4
Q

SQý4
m@3 im / fdvr frqwuêdulr

Rxwudv srvvlelolgdghv lqfoxhp id}hu frp txh kdmd xp ghfdlphqwr gh i doêhp
gh vhxv erugrv hp gluhåf�dr d dojxp ydoru frqvwdqwh +3 rx d pêhgld gh i / hp
jhudo,1

eë2 ú*}Lhð|4Lt T@h@ UL?ñL*ýóUìLit

êH iuhtxhqwh txh W vhmd xp qêxfohr gh frqyroxåf�dr gh vxsruwh shtxhqr/ glj0
dprv/ frp p hohphqwrv +frpr sru h{hpsor d pdlruld grv qêxfohrv xwlol}dgrv
sdud ghulydgdv glvfuhwdv,1 Qhvwh fdvr/ d phokru pdqhlud êh vlpsohvphqwh xvdu d
ghñqlåf�dr h{soêíflwd gd frqyroxåf�dr4

+j ú W , ^m` @
pý4[
n@3

Wnjmýn

txh hqyroyhuêd r +p, rshudåf�rhv sdud fdgd m> hp jhudo/ vêr lqwhuhvvdp rv êíqglfhv
3 é m é Q ý4/ h d frqyroxåf�dr frpr xp wrgr êh fdofxodgd hp r +pQ, rshudåf�rhv1
Qrwh txh dshqdv Q .pý 4 hohphqwrv gh j v�dr qhfhvvêdulrv sdud hvwh fêdofxor1
Fdvr W whqkd vxsruwh judqgh +rx/ frpr dfrqwhfh iuhtxhqwhphqwh/ lqñqlwr,/

xp grv vhjxlqwhv pêhwrgrv ghyh vhu xwlol}dgr1

�ú i Thittì@L @ttý4i ^ýi A |i4 f UL4L Thð4iðhL �>?_ðUi( U@tL UL?|h�@hðLc M@t|@ |h@?t*@_@h
@ hitTLt|@ë
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eë2ë� , |i?tì@L Tihð�L_ðU@

Vh/ sru _vruwh%/ r qêxfohr gh frqyroxåf�dr W wdpeêhp iru shulêrglfr gh phvpr
shuêírgr txh i +sru h{hpsor/ txdqgr W iru rxwur vlqdo rx lpdjhp,/ srghprv
lqwhusuhwdu i ú W vlpsohvphqwh frpr d frqyroxåf�dr flufxodu i úf W rqgh W êh
uhvwulwr d xp gh vhxv shuêírgrv1 D lpsohphqwdåf�dr srgh vhu ihlwd gluhwdphqwh gr
vrpdwêrulr txh ghñqh d frqyroxåf�dr flufxodu rx pdlv hñflhqwhphqwh frp r dx{êíolr
gd Wudqvirupdgd gh Irxulhu Glvfuhwd +frphqwêdulr 61<,

+i úf W ,m @
4s
Q

qý4[
n@3

inWnprgq r
ý
Q5
ü
rshudåf�rhv

i úf W @
s
Q LIIW +IIW +i, ü IIW +W ,, r +Q orjQ, rshudåf�rhv

Dolêdv/ phvpr txh W vhmd lqñqlwr h q�dr shulêrglfr/ j ú W vhuêd shulêrglfd h vêr
suhflvd vhu fdofxodgd hp Lq1 Gh idwr/ gh dfrugr frp d sursrvlåf�dr 6144 xp
shuêírgr gh j ú W êh gdgr sru

_i ú W% @ LIIW
í
IIW +i, ü aW

íz
Q

ìì
rqgh d pxowlsolfdåf�dr êh wrpdgd frpsrqhqwh d frpsrqhqwh/ lqgh{dgdv sru z1 Sru
h{hpsor/ sdud r qêxfohr gh Srlvvrq vlpêhwulfr Sw ^q` +txh êh xpd yhuv�dr glvfuhwd

gd Jdxvvldqd fxmd GWIW êh aSw +z, @ h
ý7w vlq5+äz,,=

_i ú Sw% @ LIIW
í
hý7w vlq

5+äz@Q, ü IIW +i,
ì

r +Q orjQ, rshudåf�rhv

+i ú Sw,q @
4

Q

Qý4[
z>n@3

in h{s

ë
5älz +qý n,

Q
ý 7w vlq5

íäz
Q

ìê
rqgh d êxowlpd h{suhvv�dr shuplwh rv fêdofxorv grv frhñflhqwhv hp in d sulrul h êh
erd sdud surfhvvdphqwr sdudohor1

eë2ë2 , |i?tì@L TLh itTi*ü@4i?|L

Vlpsohvphqwh xvh xp grv shuêírgrv gh j +gh wdpdqkr 5Q rx 5Q ý 5, qr
surfhvvr ghvfulwr qd êxowlpd vxevhåf�dr1 Xvdqgr r dojrulwpr IIW sdud dv Wudqv0
irupdgdv gh Irxulhu Glvfuhwdv/ v�dr uhdol}dgdv r +Q orjQ, rshudåf�rhv1

eë2ëô , |i?tì@L TLh 3ihLt

D frqyroxåf�dr srgh vhu fdofxodgd gluhwdphqwh dwudyêhv gd ghñqlåf�dr gd frq0
yroxåf�dr gh pdqhlud vhphokdqwh ëd txh xvdprv txdqgr r qêxfohr hud gh vxsruwh
ñqlwr h shtxhqr

+j ú W , ^m` @
Qý4[
n@3

Wmýnin
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Qrwh txh j úW q�dr whp vxsruwh ñqlwr1 Vh ghvhmduprv dshqdv rv vhxv ydoruhv hp
LQ / xvduhprv r

ý
Q5
ü
rshudåf�rhv1

R fêdofxor gh j ú W hp LQ qhfhvvlwd grv ydoruhv gh Wm dshqdv sdud 5Q ý 4
ydoruhv gh m/ d vdehu/ ýQ . 4 é m é Q ý 41 Dvvlp/ srgh0vh hqfdudu j ú W frpr
xpd frqyroxåf�dr hqwuh grlv qêxfohrv gh vxsruwh ñqlwr h xvdu r frphqwêdulr 6143=
vhmd �j r vlqdo ñqlwr gh wdpdqkr 6Q ý 5 rewlgr hvwhqghqgr rv Q ydoruhv gh i
frp }hurv> vhmd �W r vlqdo ñqlwr rewlgr hvwhqghqgr rv 5Q ý 4 ydoruhv gh W dflpd
frp }hurv=

�j @

3Ci3 i4 i5 === iQý4 3 3 3 === 3� ~} �
5Qý5 }hurv

4D > �j3 @ i3
aW @

3CWýQ.4 WýQ.5 === WQý4 3 3 3 === 3� ~} �
Qý4 }hurv

4D > �W3 @ WýQ.4

Hqw�dr/ j ú W h �j úf �W frlqflghp hp Q gh vhxv ydoruhv/ lvwr êh

+j ú W , ^q` @
í
�j úf �W

ì
Qý4.q

sdud 3 é q é Q ý 4

j ú W ä aj úf �W @
s
6Q ý 5 LIIW

í
IIW +�j, ü IIW

í
�W
ìì

txh wdpeêhp srgh vhu ihlur hp r +Q orjQ, rshudåf�rhv1

eë2ëe , |i?tì@L TLh 4�i_ð@ Lý Lý|hL ñ@*Lh UL?t|@?|i

Vh j êh rewlgr d sduwlu gh i xvdqgr xpd h{whqv�dr frqvwdqwh +gljdprv F/ rqgh
srvvlyhophqwh F @ çi ,/ hqw�dr

j @ k.FL

rqgh k êh rewlgd d sduwlu gh i ý F hvwhqghqgr0r sru }hurv/ h L êh d vht�xahqfld
frqvwdqwh ljxdo d 4=

k @ +===3 3 3 3 i3 ýF i4 ýF i5 ýF === iQý4 ýF 3 3 3===,
L @ +===4 4 4 4===,

Dvvlp/

j ú W @ k ú W .FL ú W @ k ú W .
#
F

4[
n@ý4

Wn

$
L

rqgh k ú W srgh vhu fdofxodgr hp r +Q orjQ, rshudåf�rhv dsolfdqgr r pêhwrgr gd
vxevhåf�dr dqwhulru d i ýF1 Hp sduwlfxodu/ sdud qêxfohrv qrupdol}dgrv +xp fdvr
frpxp,/ whp0vh

_i ú W% @ j ú W @ +i ýF, ú W .F
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eë2ëD û�ýU*iLt +iUýhtðñLt

H{lvwhp qêxfohrv gh vxsruwh lqñqlwr fxmd frqyroxåf�dr srgh vhu lpsohphqwdgd
gh pdqhlud uhfxuvlyd1 Sru h{hpsor/ r qêxfohr jhrpêhwulfr +qrupdol}dgr,

W @
ý
4 ñ ñ5 === ñq ===

ü ü +4ý ñ,
whp vxsruwh lqñqlwr1 Sdud rewhu

irxw @ ilq ú W

qrwh txh

*rxw @ *Wúilq @ *W *lq @
4ý ñ
4ý ñ} *lq ,

, +4ý ñ},
[

irxw ^q` }
q @ +4ý ñ,

[
ilq ^q` }

q ,
, irxw ^q`ý ñirxw ^qý 4` @ +4ý ñ, ilq ^q`,
, irxw ^q` @ ñirxw ^qý 4` . +4ý ñ, ilq ^q`

qrv gêd xpd uhodåf�dr uhfxuvlyd vlpsohv sdud r fêdofxor gh irxw$
Txh rxwurv qêxfohrv srvvxhp sursulhgdghv vhphokdqwhvB Hp jhudo/ srghprv

fdofxodu irxw @ ilq ú W d sduwlu gh xpd uhodåf�dr uhfxuvlyd gd hvtxhugd sdud d
gluhlwd gr wlsr

irxw ^q` @
E[
m@4

e ^m` irxw ^qý m` .
D[

m@ýD
d ^m` ilq ^qý m` +714,

vh h vrphqwh vh d ixqåf�dr jhudgrud gr qêxfohr W hp txhvw�dr srgh vhu hvfulwd frpr
xp txrflhqwh gh srolqarplrv5

*W @

SD
ýD dm}

m

4ýSE
4 em}

m

Ghñqlåf�dr 714 Xp qêxfohr W êh ijWýitíîN txdqgr irxw @ W ú ilq fruuhvsrqgh
ëd uhodåf�dr uhfxuvlyd 7141

Txh qêxfohrv v�dr uhfxuvlyrvB Vh txheuduprv r txrflhqwh gh srolqarplrv gh
*W hp iudåf�rhv sdufldlv/ hvshudprv hqfrqwudu

*W @
[
m

dm}
n+m,

4ý ñm}
2è@h@ tih i @|Lc L ?ý4ih@_Lh �i ý4@ t�ihði _i TL|÷i?Uð@t �?ð|@ë ûL|i ^ýi ý4@ hi*@óUì@L

hiUýhtðñ@ _@ _ðhið|@ T@h@ @ it^ýih_@ |@4M�i4 TL_i tih itUhð|@ _it|@ uLh4@- èLh i i4T*Lc
@ hi*@óUì@L hiUýhtðñ@ }? ' }?n� n ô}?n2 n Ss? n ôs?n� TL_i tih hiitUhð|@ UL4L }?n2 '
3�
ô
}?n� n

�
ô
}? 3 2s? 3 s?n�ë ï *ið|Lh _iñi ti UL?ñi?Uih _i ^ýi @ _ðhióUì@L _@ hiUýhtì@L �i

ðhhi*iñ@?|i ?@ @?�@*ðti ^ýi ti ti}ýië
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rx vhmd/ W êh xpd vrpd gh qêxfohrv vhphokdqwhv dr mêd dsuhvhqwdgr qêxfohr jh0
rpêhwulfr Wñ @

ý
4 ñ ñ5 === ñq ===

ü
/ fdgd xp srvvlyhophqwh dpsolñfdgr sru

d@ +4ý ñ, h wudqvodgdgr n srvlåf�rhv1
Ljqruh d dpsolñfdåf�dr h d wudqvodåf�dr sru hqtxdqwr> qrwh txh srghprv whu ñ

frpsoh{r/ gljdprv ñ @ uhlë> qhvwh fdvr/ uhhvfuhyhprv r qêxfohr dflpd frpr

Wñ @
ý
4 u frv ë . lu vlq ë u5 frv 5ë . lu5 vlq 5ë===

ü
Dv êxqlfdv frpelqdåf�rhv olqhduhv gh wdlv qêxfohrv txh surgx}hp frhñflhqwhv

uhdlv fruuhvsrqghp ëdv frpelqdåf�rhv olqhduhv uhdlv grv vhjxlqwhv qêxfohrv

Wf @
Wñ . Wçñ
5

@
ý
4 u frv ë u5 frv 5ë u6 frv 6ë ===

ü,
, Wf +q, @ u

q frvqë/ q è 3

Wv @
Wñ ý Wçñ
5l

@
ý
3 u vlq ë u5 vlq 5ë u6 vlq 6ë ===

ü,
, Wv +q, @ u

q vlqqë/ q è 3
Dv Wudqvirupdgdv ] fruuhvsrqghqwhv v�dr

*f @
*ñ . *çñ

5
@
4

5

ë
4

4ý ñ} .
4

4ý çñ}

ê
@

4ý +u frv ë, }
4ý +5u frv ë, } . u5}5

*v @
*ñ ý *çñ

5l
@
4

5l

ë
4

4ý ñ} ý
4

4ý çñ}

ê
@

+u vlq ë, }

4ý +5u frv ë, } . u5}5

Uhvxplqgr/ whprv 6 qêxfohrv uhfxuvlyrv eêdvlfrv uhdlv +dtxl/ qrupdol}dgrv,
fxmdv ixqåf�rhv jhudgrudv/ pêhgldv/ yduladqfldv h fruuhvsrqghqwhv uhodåf�rhv uhfxuvlydv
sdud irxw @ W ú ilq hvw�dr olvwdgdv dedl{r=
î Jhrpêhwulfr

W @
ý
===3 4 ñ ñ5 ñ6 ===

ü
= +4ý ñ,

* @
4ý ñ
4ý ñ} > ç @

ñ

4ý ñ > â
5 @

ñ

4ý ñ
irxw ^q` @ ñirxw ^qý 4` . +4ý ñ, ilq ^q`

î Frvvhqr uhfxuvlyr

Wf @
ý
4 u frv ë u5 frv 5ë u6 frv 6ë ===

ü
=
4ý 5u frv ë. u5
4ý u frv ë

*f @
4ý +u frv ë, }

4ý +5u frv ë, } . u5}5
4ý 5u frv ë . u5
4ý u frv ë

çf @ u

ý
4 . u5

ü
frv ëý 5u

+4ý 5u frv ë . u5,5
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irxw ^q` @
ý
+5u frv ë, irxw ^qý 4`ý u5irxw ^qý 5`

ü
.

.
4ý 5u frv ë . u5
4ý u frv ë +ilq ^q`ý +u frv ë, ilq ^qý 4`,

î Vhqr uhfxuvlyr

Wv @
ý
u vlq ë u5 vlq 5ë u6 vlq 6ë ===

ü
=
4ý 5u frv ë . u5

u vlq ë

*v @
4ý 5u frv ë . u5

4ý +5u frv ë, } . u5}5

çv @
4ý u5

4ý 5u +frv ë, . u5

irxw ^q` @
ý
+5u frv ë, irxw ^qý 4`ý u5irxw ^qý 5`

ü
.

.
ý
4ý 5u frv ë . u5ü ilq ^q`

Txdotxhu qêxfohr uhfxuvlyr vhuêd xpd vrpd gh qêxfohrv grv wlsrv ghvfulwrv
dflpd +srvvlyhophqwh wudqvodgdgrv h dpsolñfdgrv lqglylgxdophqwh,1 Qrwh txh
r pêhwrgr h{ljh txh vh hvwdehohåfdp ydoruhv gh ilq sdud lqlfldu d uhfxuv�dr/ r txh
vêr srgh vhu ihlwr gluhwdphqwh vh ilq êh xpd h{whqv�dr sru }hurv rx shod frqvwdqwh
F1 Vh W êh qrupdol}dgr/ edvwd wrpdu rv ydoruhv gh irxw sdud lqlfldu d uhfxuv�dr
frpr F> fdvr frqwuêdulr

irxw ^q` @ F
4[

m@ý4
W ^m` @ F

S
m dm

4 .
S
m em

sdud q ? 3

rqgh e ^m` h d ^m` v�dr frpr hp 7141 Fdvr ilq vhmd xp rxwur wlsr gh h{whqv�dr/
dojrulwprv pdlv vrñvwlfdgrv v�dr qhfhvvêdulrv1
Qd suêdwlfd/ r pêhwrgr uhfxuvlyr surylghqflduêd xpd pdqhlud hñflhqwêívvlpd

gh fdofxodu d frqyroxåf�dr ilq ú W / frp qêxphur gh rshudåf�rhv sru êíqglfh dsur{l0
pdgdpdqwh ljxdo dr qêxphur gh frhñflhqwhv dm h em q�dr0qxorv1
Phvpr txh r qêxfohr gh frqyroxåf�dr d vhu xvdgr q�dr vhmd uhfxuvlyr/ srghprv

dsur{lpêd0or sru xp qêxfohr uhfxuvlyr h hqw�dr xvdu hvwh pêhwrgr1 Sru h{hps0
or/ gh dfrugr frp ^Ghulfkh`/ xpd dprvwudjhp gd Jdxvvldqd Jw srgh vhu ehp
dsur{lpdgd xwlol}dqgr xpd gdv vhjxlqwhv h{suhvv�rhv

hý
4
7w{

5 ä hý3=;<4 m{ms
w

ë
3=<95< frv

ë
3=8<:7

m{ms
w

ê
. 4=<75 vlq

ë
3=8<:7

m{ms
w

êê

hý
4
7w{

5 ä 4=;<;hý4= 4 m{ms
w

ý hý4=39< m{ms
w

ë
3=;<5< frv

ë
4=376

m{ms
w

ê
ý 4=354 vlq

ë
4=376

m{ms
w

êê
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hý
4
7w{

5 ä hý4=594 m{ms
w

ë
4=9; frv

ë
3=779;

m{ms
w

ê
. 6=:68 vlq

ë
3=779;

m{ms
w

êê
ý hý4=54; m{ms

w

ë
3=9;36 frv

ë
4=745

m{ms
w

ê
. 3=58<; vlq

ë
4=745

m{ms
w

êê
D sulphlud shuplwh txh vh hvfuhyd r qêxfohr Jdxvvldqr Jw frpr d vrpd gh xp

sdu gh qêxfohrv frvvhqr uhfxuvlyrv +srvvlyhophqwh dpsolñfdgr> u @ hý3=;<4@
s
w h

ë @ 3=8<:7@
s
w> r sulphlur vhuêd sdud { è 3 h r rxwur vhuêd vhx vlpêhwulfr, frp xp

sdu gh vhqr uhfxuvlyrv +dpsolñfdgr> u @ hý3=;<4
s
w h ë @ 3=8<:7@

s
w,/ phqrv xpd

frqvwdqwh +sdud frpshqvdu shod gxsod lqflgahqfld qr srqwr { @ 3,> d vhjxqgd
gêd xp sdu gh fdgd xp grv wuahv wlsrv> d whufhlud gêd grlv sduhv gh frvvhqrv h grlv
sduhv gh vhqrv1

eëô îðM*ðL}h@�@

Udfklg Ghulfkh/ Uhfxuvlyho| lpsohphqwlqj wkh jdxvvldq dqg lwv ghulydwlyhv/
Whfk1 Uhsruw 4;<6/ LQULD ~ Lqvwlwxw Qdwlrqdo gh Uhfkhufkh hq Lqirupdwltxh
hw hq Dxwrpdwltxh/ 5337 urxwh ghv Oxflrohv/ ES<6/ 39<35 Vrskld0Dqwlsrolv/
Iudqfh/ Dsulo 4<<6/ Surjudpph 7/ Urerwltxh/ Lpdjh hw Ylvlrq1


