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4 Lqwurgxfwlrq

� Xq odqjdjh gh surjudppdwlrq q*hvw sdv vhxohphqw xq fdwdorjxh gh frppdqghv1

� Xq surjudpph grlw srxyrlu íwuh xwlolvì sdu ghv shuvrqqhv txl q*rqw sdv sduwlflsì ã vrq
ìoderudwlrq1

� Od phloohxuh idêrq g*dssuhqguh ã surjudpphu hvw gh frslhu ohv dxwuhv1

5 Od qrwlrq gh surfìgxuh

514 Ohv irqfwlrqv hq oljqh

Frqvlgìurqv od irqfwlrq
s E%� ' t�? E%� ULt E%� e% +4,

Gdqv o*h{hpsoh vxlydqw/ qrxv xwlolvrqv od irqfwlrq soxvlhxuv irlv1

qhz>

|5 @ vlq+5,-frv+5,-h{s+5,>

2-

111

-2

|6 @ vlq+6,-frv+6,-h{s+6,>

2-

111

-2

|7 @ vlq+7,-frv+7,-h{s+7,>

Fhwwh irqfwlrq q*hvw sdv gl!floh ã ìfuluh1 Vl qrxv yrxorqv ìylwhu ohv uhgrqgdqfhv g*ìfulwxuh/ qrxv
srxyrqv xwlolvhu ohv irqfwlrqv hq oljqh +lqolqh ixqfwlrq, dyhf od frppdqgh iq1 Qrxv srxyrqv sodfhu
fhwwh irqfwlrq q*lpsruwh rü gdqv oh surjudpph/ sdu h{hpsoh dx gìexw rx ã od �q1 Fhod q*d sdv
g*lpsruwdqfh/ fdu oh olhq hvw h�hfwxì oruv gh od frpslodwlrq1

qhz>

|5 @ i+5,>

2-

111

-2

|6 @ i+6,>

2-

111

-2
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|7 @ i+7,>

2-

-- Irqfwlrq i+{, @ vlq+{,-frv+{,-h{s+{,

-2

iq i+{, @ vlq+{,-frv+{,-h{s+{,>

Od v|qwd{h gh od frppdqgh iq hvw

iq i+{/|/}/111, @ 111

Hooh dffhswh grqf soxvlhxuv dujxphqwv +fhx{0fl shxyhqw íwuh elhq vþu ghv pdwulfhv frpsoh{hv,1
Frqvlgìurqv od irqfwlrq g*dfwxdolvdwlrq �

E�no��
1 Gdqv o*h{hpsoh vxlydqw/ qrxv xwlolvrqv xqh irqfwlrq

hq oljqh dyhf ghx{ dujxphqwv o hw � srxu gì�qlu oh idfwhxu g*dfwxdolvdwlrq1

qhz>

id @ S+3138/4,>

2-

111

-2

id @ S+3138/5,>

2-

111

-2

id @ S+3138/6,>

rxwsxw iloh @ ffi61rxw uhvhw>

wdx{blqwhuhw @ 3138>

pdwxulwh @ 6>

sulqw %S+wdx{blqwhuhw/pdwxulwh, @ % S+wdx{blqwhuhw/pdwxulwh,>

wdx @ 3138>

u @ 6>

sulqw %S+wdx/u, @ % S+wdx/u,>

rxwsxw rii>

2-

-- Idfwhxu g*dfwxdolvdwlrq

-2

iq S+u/wdx, @ 42++4.u,awdx,>

5



Fhw h{hpsoh prqwuh fodluhphqw txh ohv sdudpëwuhv gh od irqfwlrq vrqw ghv yduldeohv orfdohv1
Ohxuv qrpv q*rqw grqf sdv g*lpsruwdqfh/ f*hvw o*ruguh ghv yduldeohv txl frpswh1 Oh �fklhu ffi61rxw
vh suìvhqwh dlqvl =

S+wdx{blqwhuhw/pdwxulwh, @ 31;96;6:93

S+wdx/u, @ 31;96;6:93

Fhv irqfwlrqv hq oljqh vrqw fhshqgdqw gl!flohv ã xwlolvhu srxu ghv h{suhvvlrqv uhodwlyhphqw frp0
soh{hv1 Frqvlgìurqv sdu h{hpsoh od irupxoh gh Eodfn hw Vfkrohv ^4<:6`1 Vrlhqw 7f oh sul{ gx
vrxv0mdfhqw/ g oh sul{ g*h{huflfh/ j od yrodwlolwì gh o*dfwli/ � od pdwxulwì gh o*rswlrq hw o oh wdx{
g*lqwìuíw1 Qrxv dyrqv ;A?

A=
� ' 7fx E_���ge3o�x E_2�

_� '
*?E7f

g
�no�

j
I
�

n �
2
j
s
�

_2 ' _� � j
s
�

+5,

2-

-- Od irupxoh gh Eodfn hw Vfkrohv ^4<:6`

-2

qhz>

V3 @ 433>

N @ <;>

vljpd @ 3148>

wdx @ <82698>

u @ 313;>

z @ vljpd-vtuw+wdx,>

g4 @ + oq+V32N, . u-wdx ,2z . 318-z>

g5 @ g4 0 z>

F @ V3-fgiq+g4, 0 N-h{s+0u-wdx,-fgiq+g5,>

rxwsxw iloh @ ffi71rxw uhvhw>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

rxwsxw rii>

Sulph gh o*rswlrq g*dfkdw = 81753 Iudqfv

H{huflfh = Hfuluh od irqfwlrq hq oljqh fruuhvsrqgdqwh iq EodfnVfkrohv+V3/N/vljpd/wdx/u, @

111>1

515 Ohv surfìgxuhv

Lo hvw soxv idfloh g*xwlolvhu xqh surfìgxuh srxu gì�qlu od irqfwlrq gh Eodfn hw Vfkrohv1 Od v|qwd{h
edvltxh g*xqh surfìgxuh hvw

surf surfhgxuh+{/|/}/111,>

orfdo uhwrxu/111>
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111

uhwrxu @ 111>

uhws+uhwrxu,>

hqgs>

Qrxv dsshorqv fhwwh surfìgxuh gh od idêrq vxlydqwh =

uhwrxu @ surfhgxuh+{/|/}/111,>

Ohv yduldeoh {/ | hw } vrqw ghv yduldeohv orfdohv1 Qrxv srxyrqv gì�qlu g*dxwuhv yduldeohv orfdohv
dyhf o*lqvwuxfwlrq orfdo1 uhwrxu ìwdqw xqh yduldeoh orfdoh/ od v|qwd{h vxlydqwh hvw grqf fruuhfwh =

} @ surfhgxuh+uhwrxu/{/|/111,>

Ohv qrpv ghv yduldeohv qh vrqw sdv lpsruwdqwv/ fdu fhv yduldeohv vrqw xwlolvìhv orfdoh0
phqw gdqv od surfìgxuh hw q*h{lvwhqw sdv ã o*h{wìulhxu gh fhooh0fl1

qhz>

V3 @ 433>

N @ <;>

vljpd @ 3148>

wdx @ <82698>

u @ 313;>

rxwsxw iloh @ ffi81rxw uhvhw>

F @ HxurshdqEVfdoo+V3/N/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

F @ HxurshdqEVfdoo+V3/433/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

F @ HxurshdqEVfdoo+N/V3/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

rxwsxw rii>

2-

-- Fdofxo gh od sulph g*xqh rswlrq g*dfkdw

-- sdu od irupxoh gh Eodfn hw Vfkrohv ^4<:6`

-2

surf HxurshdqEVfdoo+V3/N/vljpd/wdx/u,>

orfdo z/g4/g5/F>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . u1-wdx,12z . 318-z>

g5 @ g4 0 z>
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F @ V31-fgiq+g4,0N1-h{s+0u1-wdx,1-fgiq+g5,>

uhws+F,>

hqgs>

Sulph gh o*rswlrq g*dfkdw = 81753 Iudqfv

Sulph gh o*rswlrq g*dfkdw = 71495 Iudqfv

Sulph gh o*rswlrq g*dfkdw = 61354 Iudqfv

Frpphqw xwlolvhu fhwwh surfìgxuh fkdtxh irlv txh qrxv hq dyrqv ehvrlq B Od pìwkrgh frslhu2froohu
q*hvw sdv od soxv h!fdfh1 Xqh vroxwlrq hvw g*xwlolvhu ohv gluhfwlyhv gh frpslodwlrq1 &lqfoxgh shuphw
g*lqvìuhu xq �fklhu1 Dlqvl/ qrxv srxyrqv grqf fuìhu xq �fklhu ev1lqf qh frqwhqdqw txh od surfìgxuh
gh Eodfn hw Vfkrohv hw o*dsshohu fkdtxh irlv txh qrxv hq dyrqv ehvrlq1

� �fklhu ev1lqf =

2-

-- Fdofxo gh od sulph g*xqh rswlrq g*dfkdw

-- sdu od irupxoh gh Eodfn hw Vfkrohv ^4<:6`

-2

surf HxurshdqEVfdoo+V3/N/vljpd/wdx/u,>

orfdo z/g4/g5/F>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . u1-wdx,12z . 318-z>

g5 @ g4 0 z>

F @ V31-fgiq+g4,0N1-h{s+0u1-wdx,1-fgiq+g5,>

uhws+F,>

hqgs>

� �fklhu ffi91suj =

qhz>

&lqfoxgh ev1lqf>

V3 @ 433>

N @ <;>

vljpd @ 3148>

wdx @ <82698>

u @ 313;>

F @ HxurshdqEVfdoo+V3/N/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

F @ HxurshdqEVfdoo+V3/433/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

F @ HxurshdqEVfdoo+N/V3/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>
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Fhwwh pìwkrgh q*hvw sdv h!fdfh fdu hooh vxssrvh txh qrxv vdfklrqv orfdolvhu o*hqvhpeoh ghv surfì0
gxuhv1 Xqh surfìgxuh shxw idluh dssho ã xqh dxwuh surfìgxuh1 Lo idxw grqf lqvìuhu dxvvl oh frgh gh
o*dxwuh surfìgxuh1 Srxu xwlolvhu sdu h{hpsoh WVP/ qrxv ghyrqv vsìfl�hu =

qhz>

&lqfoxgh DUPD41VUF

&lqfoxgh DUPD51VUF

&lqfoxgh GHQRLVH1VUF

&lqfoxgh IGPO1VUF

&lqfoxgh ILOWHU1VUF

&lqfoxgh JPP1VUF

&lqfoxgh NDOPDQ'1VUF

&lqfoxgh NDOPDQ51VUF

&lqfoxgh PDWUL[1VUF

&lqfoxgh PRGHO1VUF

&lqfoxgh RSWPXP51VUF

&lqfoxgh TPI1VUF

&lqfoxgh UDQGRP1VUF

&lqfoxgh VSHFWUDO1VUF

&lqfoxgh VVP1VUF

&lqfoxgh WGPO1VUF

&lqfoxgh WRROV1VUF

&lqfoxgh WVP1GHF

&lqfoxgh WVP1H[W

&lqfoxgh WVP1VUF

&lqfoxgh WVPSORW1VUF

&lqfoxgh WVUHJ1VUF

&lqfoxgh YDU[1VUF

&lqfoxgh ZDYHOHW1VUF

&lqfoxgh ZSDFNHW1VUF

6 Od qrwlrq gh eleolrwkëtxh

614 Fuìdwlrq gh od eleolrwkëtxh FFI

Xqh vroxwlrq h!fdfh hvw g*xwlolvhu xqh eleolrwkëtxh1 Fhooh0fl hvw frqvwlwxì g*xq �fklhu 1ofj txl vh
wurxyh gdqv oh uìshuwrluh OLE hw gh �fklhuv vrxufhv dyhf ohv h{whqvlrqv 1vuf/ 1ghf hw 1h{w1 Sdu
gìidxw/ qrxv dyrqv o*dueruhvfhqfh vxlydqwh =

f=qjdxvv
m $ OLE
m $ VUF

Oh uìshuwrluh OLE frqwlhqw ohv gìfodudwlrqv gh eleolrwkëtxhv/ sdu h{hpsoh jdxvv1ofj/ sjudsk1ofj rx
rswpxp1ofj1 Ohv �fklhuv vrxufhv vrqw gdqv oh uìshuwrluh vuf1 Lo hvw suìiìudeoh g*xwlolvhu xq dxwuh
uìshuwrluh srxu vdxyhu vhv �fklhuv vrxufhv srxu qh sdv ohv pìodqjhu dyhf fhx{ g*DSWHFK1 Sdu
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h{hpsoh/

f=qjdxvv
m $ OLE
m $ VUF
m $ VUFbFFI
m $ VUFbWVP

Dlqvl/ od eleolrwkëtxh FFI vhud gìfoduìh gdqv oh uìshuwrluh ole dyhf oh �fklhu ffi1ofj hw ohv frghv
vrxufhv vh wurxyhurqw gdqv oh uìshuwrluh vufbffi1 Srxu frqvwuxluh xqh eleolrwkëtxh/ qrxv xwlolvrqv
od frppdqgh ole/ sdu h{hpsoh

ole ffi

Lo | d doruv fuìdwlrq g*xq �fklhu ylgh ffi1ofj gdqv oh uìshuwrluh ole1

615 Prgl�fdwlrq gh od eleolrwkëtxh FFI

Dmrxwrqv ã fhwwh eleolrwkëtxh od surfìgxuh gh Eodfn hw Vfkrohv1 Qrxv fuìrqv gdqv xq suhplhu
whpsv oh �fklhu ev1vuf vrxv oh uìshuwrluh vufbffi =

2-

-- Fdofxo gh od sulph g*xqh rswlrq g*dfkdw

-- sdu od irupxoh gh Eodfn hw Vfkrohv ^4<:6`

-2

surf HxurshdqEVfdoo+V3/N/vljpd/wdx/u,>

orfdo z/g4/g5/F>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . u1-wdx,12z . 318-z>

g5 @ g4 0 z>

F @ V31-fgiq+g4,0N1-h{s+0u1-wdx,1-fgiq+g5,>

uhws+F,>

hqgs>

Qrxv dmrxwrqv hqvxlwh od surfìgxuh HxurshdqEVfdoo ã od oleudlulh ffi dyhf o*lqvwuxfwlrq

ole ffi ev1vuf

Vl oh uìshuwrluh frxudqw q*hvw sdv vufbffi/ qrxv vsìfl�rqv oh fkhplq =

ole ffi f=qjdxvvqvufbffiqev1vuf
Oh �fklhu ffi1ofj ghylhqw =

f=_jdxvv_vufbffi_ev1vuf

hxurshdqevfdoo = surf

Qrxv srxyrqv pdlqwhqdqw xwlolvhu od eleolrwkëtxh ffi1 Srxu fhod/ qrxv xwlolvrqv o*lqvwuxfwlrq
oleudu|1

:



qhz>

oleudu| ffi>

V3 @ 433>

N @ <;>

vljpd @ 3148>

wdx @ <82698>

u @ 313;>

rxwsxw iloh @ ffi;1rxw uhvhw>

F @ HxurshdqEVfdoo+V3/N/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

F @ HxurshdqEVfdoo+V3/433/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

F @ HxurshdqEVfdoo+N/V3/vljpd/wdx/u,>

sulqw iwrv+F/%Sulph gh o*rswlrq g*dfkdw = (oi Iudqfv%/9/6,>

rxwsxw rii>

Sulph gh o*rswlrq g*dfkdw = 81753 Iudqfv

Sulph gh o*rswlrq g*dfkdw = 71495 Iudqfv

Sulph gh o*rswlrq g*dfkdw = 61354 Iudqfv

Qrxv srxyrqv xwlolvhu soxvlhxuv eleolrwkëtxhv/ sdu h{hpsoh ffi hw sjudsk1

qhz>

oleudu| ffi/sjudsk>

VrxvMdfhqw @ vhtd+<:/314/93,>

Sul{H{huflfh @ <;>

Yrodwlolwh @ 3148>

Pdwxulwh @ <82698>

Wdx{Lqwhuhw @ vhtd+3139/3135/8,*>

F @ HxurshdqEVfdoo+VrxvMdfhqw/Sul{H{huflfh/Yrodwlolwh/Pdwxulwh/Wdx{Lqwhuhw,>

judskvhw>

{|+VrxvMdfhqw/F,

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsozlgwk @ 3�3�8�3�8>

wlwoh+%Sulph gh o*rswlrq g*dfkdw%,>

{odeho+%Sul{ gx vrxv0mdfhqw%,>

|odeho+%F%,>

bsohjvwu @ %u @ 9(_333u @ ;(_333u @ 43(_333u @ 45(_333u @ 47(%>

bsohjfwo @ ~5 9 5 7�>

judsksuw+%0f@4 0fi@ffi<1hsv 0z@8%,>

{|+VrxvMdfhqw/F,

Oh �fklhu vxlydqw udqgrp1vuf frqwlhqw soxvlhxuv surfìgxuhv srxu vlpxohu ghv yduldeohv doìdwrluhv1
Lo h{lvwh g*dxwuhv �fklhuv gx píph qrp/ sdu h{hpsoh fhoxl gh WVP rx fhoxl gh JDXVV1 Vl qrxv

;



Judskltxh 4=

h{ìfxwrqv od frppdqgh ole ffi udqgrp1vuf/ qrxv ghyrqv qrxv dvvxuhu txh oh uìshuwrluh frxudqw
hvw elhq vufbffi1

2-

-- Vlpxodwlrq g*xqh y1d1 gh Ehuqrxool

-2

surf UQGehuqrxool+s/u/f,>

orfdo x>

x @ uqgx+u/f,>

x @ x 1?@ s>

uhws+x,>

hqgs>

2-

-- Vlpxodwlrq g*xqh y1d1 Elqrpldoh

-2

surf uqge+Q/s/u/f,>

orfdo ehuq/x>

ehuq @ UQGehuqrxool+s/Q/u-f,>

x @ vxpf+ehuq,>

<



x @ uhvkdsh+x/u/f,>

uhws+x,>

hqgs>

2-

-- Vlpxodwlrq g*xqh y1d1 qrupdoh pxowlglphqvlrqqhooh

-2

surf uqgpq+px/VLJPD/Qv,>

orfdo x/S/glp>

glp @ urzv+VLJPD,>

S @ fkro+VLJPD,*>

x @ px . S-uqgq+glp/Qv,>

uhws+x*,>

hqgs>

Oh �fklhu ffi1ofj ghylhqw =

f=_jdxvv_vufbffi_ev1vuf

hxurshdqevfdoo = surf

f=_jdxvv_vufbffi_udqgrp1vuf

uqgehuqrxool = surf

uqge = surf

uqgpq = surf

Yr|rqv xq qrxyho h{hpsoh g*xwlolvdwlrq gh od eleolrwkëtxh FFI1

qhz>

oleudu| ffi>

rxwsxw iloh @ ffi431rxw uhvhw>

ehuq @ uqgehuqrxool+3158/53333/4,>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

sulqw phdqf+ehuq,�vwgf+ehuq,>

sulqw %000000000000000000000000000000000000%>

sulqw 3158�vtuw+3158-31:8,>

sulqw>

e @ uqge+83/3158/53333/4,>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

sulqw phdqf+e,�vwgf+e,>

sulqw %000000000000000000000000000000000000%>

sulqw 83-3158�vtuw+83- 3158-31:8,>
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sulqw>

ohw vljpd @ 43 45 5>

ohw px^6/6` @ 515 318 313

318 415 0319

313 0319 41;>

q @ uqgpq+vljpd/PX/53333,>

sulqw %@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@%>

sulqw phdqf+q,>

sulqw vljpd>

sulqw %000000000000000000000000000000000000%>

sulqw yf{+q,>

sulqw px>

sulqw %000000000000000000000000000000000000%>

rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

3157<;8333 31765<69;<

000000000000000000000000000000000000

3158333333 31766345:3

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

451839583 61396<573

000000000000000000000000000000000000

451833333 61394;955

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

<1<<<48:<

441<<79;5

51333:87<

431333333

451333333

513333333

000000000000000000000000000000000000

514<9;9:9 318344798: 31336<8;;<66

318344798: 4153736:8 0318<8;<:48

31336<8;;<66 0318<8;<:48 41:<45<:3

515333333 3183333333 313333333

3183333333 415333333 03193333333

313333333 03193333333 41;333333

000000000000000000000000000000000000

H{huflfh = Dmrxwh} ã od oleudlulh FFI ghv surfìgxuhv gh vlpxodwlrq gh y1d1 fkl0ghx{/ vwxghqw hw
Ilvkhu1
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616 Olvlelolwì g*xqh eleolrwkëtxh

Xqh erqqh eleolrwkëtxh grlw frpsruwhu ghv surfìgxuhv grqw ohv xwlolvdwhxuv rqw vrx0
yhqw ehvrlq1 Lo idxw shqvhu txh fhwwh eleolrwkëtxh vhud sduwdjìh sdu soxvlhxuv xwlolvd0
whxuv hw tx*hooh vhud frqvwuxlwh sdu gl�ìuhqwhv shuvrqqhv1 Xq xwlolvdwhxu grlw srxyrlu
udslghphqw xwlolvhu xqh surfìgxuh tx*lo q*d sdv ìfulwh1 Lo hvw grqf lpsìudwli gh fuìhu
xq pdqxho g*xwlolvdwlrq ghv surfìgxuhv1 Fh pdqxho grlw frpsruwhu wurlv sduwlhv = xqh
yxh g*hqvhpeoh dyhf ghv gìwdlov vxu ohv dojrulwkphv hpsor|ìv/ o*hqvhpeoh ghv v|qwd{hv
ghv surfìgxuhv hw ghv h{hpsohv g*xwlolvdwlrq1 Gh soxv/ ohv �fklhuv vrxufhv grlyhqw vxs0
sruwhu o*dlgh hq oljqh +frppdqgh khos rq=,1 Yrlfl xq h{hpsoh gh �fklhu txl shuphw
o*dlgh hq oljqh1

2-

-- udqgrp51vuf 0 FFI1

-- +F, Frs|uljkw 4<<: e| Fuhglw Frpphufldo gh Iudqfh

-- Doo Uljkwv Uhvhuyhg1

--

-- Irupdw Sxusrvh Olqh

-- @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

-- x @ UQGehuqrxool+s/u/f,> Vlpxodwlrq gh qrpeuhv dohdwrluhv lvvxv

-- g*xqh yduldeoh dohdwrluh gh ehuqrxool 54

--

-- x @ UQGe+Q/s/u/f,> Vlpxodwlrq gh qrpeuhv dohdwrluhv lvvxv

-- g*xqh yduldeoh dohdwrluh elqrpldoh 86

--

-- x @ UQGpq+px/VLJPD/Qv,> Vlpxodwlrq gh yhfwhxuv dohdwrluhv lvvxv

-- g*xqh orl qrupdoh pxowl0glphqvlrqqhooh ;:

--

-2

2-

-- uqgEhuqrxool

--

-- Sxusrvh= Vlpxodwlrq gh qrpeuhv dohdwrluhv lvvxv g*xqh

-- yduldeoh dohdwrluh gh Ehuqrxool

--

-- Irupdw= x @ UQGehuqrxool+s/u/f,>

--

-- Lqsxw= s 0 vfdodluh2yhfwhxu u-42yhfwhxu 4-f2pdwulfh u-f/ sdudphwuh

-- gh od orl gh Ehuqrxool

-- u 0 vfdodluh/ qrpeuh gh oljqhv

-- f 0 vfdodluh/ qrpeuh gh frorqqhv

--

-- Rxwsxw= x 0 pdwulfh u-f/ pdwulfh ghv qrpeuhv svhxgr0dohdwrluhv

--

-- Uhpdunv= Ohv sursulhwhv ghv qrpeuhv svhxgr0dohdwrluhv gh x vrqw 0

--

-- H+x, @ s/ Ydu+x, @ s-+40s,

-- 3 ? s ? 4/ x @ 3/4

--

-2
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surf UQGehuqrxool+s/u/f,>

orfdo x>

x @ uqgx+u/f,>

x @ x 1?@ s>

uhws+x,>

hqgs>

2-

-- uqge

--

-- Sxusrvh= Vlpxodwlrq gh qrpeuhv dohdwrluhv lvvxv g*xqh

-- yduldeoh dohdwrluh elqrpldoh

--

-- Irupdw= x @ UQGe+Q/s/u/f,>

--

-- Lqsxw= Q 0 vfdodluh/ sdudphwuh Q gh od orl elqrpldoh

-- s 0 vfdodluh/ sdudphwuh s gh od orl elqrpldoh

-- u 0 vfdodluh/ qrpeuh gh oljqhv

-- f 0 vfdodluh/ qrpeuh gh frorqqhv

--

-- Rxwsxw= x 0 pdwulfh u-f/ pdwulfh ghv qrpeuhv svhxgr0dohdwrluhv

--

-- Uhpdunv= Ohv sursulhwhv ghv qrpeuhv svhxgr0dohdwrluhv gh x vrqw 0

--

-- H+x, @ Q-s/ Ydu+x, @ Q-s-+40s,

-- 3 ? s ? 4/ Q hqwlhu/ x @ 3/4/11/Q

--

-2

surf uqge+Q/s/u/f,>

orfdo ehuq/x>

ehuq @ UQGehuqrxool+s/Q/u-f,>

x @ vxpf+ehuq,>

x @ uhvkdsh+x/u/f,>

uhws+x,>

hqgs>

2-

-- uqgpq

--

-- Sxusrvh= Vlpxodwlrq gh yhfwhxuv dohdwrluhv lvvxv g*xqh

-- orl qrupdoh pxowl0glphqvlrqqhooh

--

-- Irupdw= x @ uqgpq+px/VLJPD/Qv,>

--

-- Lqsxw= px 0
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-- VLJPD 0

-- Qv 0

--

-- Rxwsxw= x 0

--

-- Uhpdunv=

--

-2

surf uqgpq+px/VLJPD/Qv,>

orfdo x/S/glp>

glp @ urzv+VLJPD,>

S @ fkro+VLJPD,*>

x @ px . S-uqgq+glp/Qv,>

uhws+x*,>

hqgs>

Qrxv srxyrqv xwlolvhu soxvlhxuv irupdwv gh pdwulfh srxu oh sdudpëwuh s1 Pdlv txh vh sdvvh0w0lo vl
o*xwlolvdwhxu hpsorlh xq pdxydlv irupdw B

qhz>

oleudu| ffi>

rxwsxw iloh @ ffi441rxw uhvhw>

x @ uqgehuqrxool+3158/433/6,>

x @ uqgehuqrxool+3158�318�319/433/6,>

s @ uqgx+433/4,>

x @ uqgehuqrxool+s/433/6,>

s @ uqgx+433/6,>

x @ uqgehuqrxool+s/433/6,>

s @ uqgx+433/7,>

x @ uqgehuqrxool+s/433/6,>

rxwsxw rii>

F=_JDXVV_VUFbFFI_UDQGRP1VUF+<, = huuru J3369 = Pdwulfhv duh qrw frqirupdeoh

Fxuuhqwo| dfwlyh fdoo= UQGEHUQRXOOL ^<`

Xqh erqqh eleolrwkëtxh grlw dxvvl frpsruwhu xqh jhvwlrq ghv huuhxuv1

7 Od qrwlrq gh yduldeoh orfdoh

O*h{lvwhqfh g*xqh yduldeoh orfdoh hvw whpsrudluh1 Hooh q*hvw gì�qlh tx*ã o*lqwìulhxu gh od surfìgxuh1
Xqh irlv od surfìgxuh h{ìfxwìh/ hooh glvsdudlw1 Gdqv o*h{hpsoh vxlydqw/ oruvtxh od oljqh gh frp0
pdqgh x @ i+{, hvw h{ìfxwìh/ od surfìgxuh xwlolvh xqh frslh gh od yduldeoh {1 F*hvw srxutxrl {
ydxw 7 hw qrq 491 JDXVV irqfwlrqqh grqf frpph oh odqjdjh F rx F.. hw qrq frpph Iruwudq1

qhz>

47



rxwsxw iloh @ ffi451rxw uhvhw>

{ @ i+5,>

sulqw>

x @ i+{,>

sulqw %71 { @ % {>

2-

sulqw %81 | @ % |>

-2

rxwsxw rii>

surf i+{,>

orfdo |>

sulqw %41 { @ % {>

{ @ {a5>

sulqw %51 { @ % {>

| @ {>

sulqw %61 | @ % {>

uhws+|,>

hqgs>

41 { @ 513333333

51 { @ 713333333

61 | @ 713333333

41 { @ 713333333

51 { @ 491333333

61 | @ 491333333

71 { @ 713333333

8 Od qrwlrq gh yduldeoh joredoh rx h{whuqh

814 Xqh suhplëuh yhuvlrq ghv prlqguhv fduuìv ruglqdluhv

Frqvlgìurqv xqh suhplëuh yhuvlrq ghv prlqguhv fduuìv ruglqdluhv1 Xwlolvrqv srxu fhod xqh surfìgxuh
dyhf soxvlhxuv dujxphqwv gh uhwrxu1 Od v|qwd{h hvw =

surf +q, @ surfhgxuh+{/|/}/111,>

orfdo uhw4/111>
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111

uhw4 @ 111>

uhws+uhw4/uhw5/111/uhwq,>

hqgs>

Q*rxeolh} sdv gh gìfoduhu oh qrpeuh gh uhwrxu dyhf surf +q, @ 1 Srxu xwlolvhu fhwwh
surfìgxuh/ qrxv xwlolvrqv od v|qwd{h vxlydqwh +dyhf ghv dffrodghv, =

~uhw4/uhw5/111/uhwq� @ surfhgxuh+{/|/}/111,>

2-

-- Xqh pdxydlvh yhuvlrq ghv PFR

-2

surf +<, @ pfrb+|/{,>

orfdo Qrev/n/{{lqy/ehwd/x>

orfdo VFU/VFW/VFH/U5/ggo/vljpd/Pfry>

orfdo vwghuu/wvwxghqw/sydoxh/gx/GZ/Pfruu>

Qrev @ urzv+|,>

n @ frov+{,>

{{lqy @ lqysg+{*{,>

ehwd @ {{lqy-{*|>

x @ | 0 {-ehwd>

VFU @ x*x>

VFW @ |*|>

VFH @ VFW 0 VFU>

U5 @ VFH2VFW>

ggo @ Qrev 0 n>

vljpd @ vtuw+VFU2ggo,>

Pfry @ +vljpda5,-{{lqy>

vwghuu @ vtuw+gldj+Pfry,,>

wvwxghqw @ ehwd 12 vwghuu>

sydoxh @ 5-fgiwf+dev+wvwxghqw,/ggo,>

gx @ x 0 odj4+x,>

gx @ wulpu+gx/4/3,>

GZ @ vxpf+gxa5, 2 vxpf+xa5,>

Pfruu @ Pfry 12 vwghuu 12 vwghuu*>

sulqw iwrv+Qrev/ %Qrpeuh g*revhuydwlrqv = (oi%/8/3,>

sulqw iwrv+n/ %Qrpeuh gh uhjuhvvhxuv = (oi%/8/3,>

sulqw>

sulqw iwrv+ggo/ %Ghjuhv gh olehuwh = (oi%/8/3,>
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sulqw>

sulqw iwrv+vljpd/%Hfduw0w|sh hvwlph = (oi%/8/5,>

sulqw iwrv+U5/ %U5 = (oi%/8/6,>

sulqw iwrv+GZ/ %Gxuelq0Zdwvrq = (oi%/8/6,>

sulqw>

sulqw % frhiilflhqw hfduw0w|sh W0vwxghqw%_

% Sure1 pdujlqdoh%>

sulqw %0000000000000000000000000000000000000000000000000%_

%000000000000000000000%>

sulqw ehwd�vwghuu�wvwxghqw�sydoxh>

sulqw>

sulqw %Pdwulfh gh fryduldqfh ghv hvwlpdwhxuv =%>

sulqw Pfry>

sulqw>

sulqw %Pdwulfh gh fruuhodwlrq ghv hvwlpdwhxuv =%>

sulqw Pfruu>

uhws+ehwd/vwghuu/wvwxghqw/sydoxh/Pfry/Pfruu/x/vljpd/GZ,>

hqgs>

Dsuëv dyrlu dmrxwì fhwwh surfìgxuh ã od oleudlulh FFI +dyhf ole ffi pfrb1vuf,/ oh �fklhu ffi1ofj
ghylhqw =

f=_jdxvv_vufbffi_ev1vuf

hxurshdqevfdoo = surf

f=_jdxvv_vufbffi_udqgrp1vuf

uqgehuqrxool = surf

uqge = surf

uqgpq = surf

f=_jdxvv_vufbffi_pfrb1vuf

pfrb = surf

Yr|rqv xq h{hpsoh g*xwlolvdwlrq =

qhz>

oleudu| ffi>

{ @ uqgx+433/7,-433>

frhii @ 4�5�6�7>

| @ {-frhii . uqgq+433/4,-5>

rxwsxw iloh @ ffi461rxw uhvhw>

~e/vwg/w/s/Py/Pu/x/vlj/gxuelq� @ pfrb+|/{,>

Pfry @ 7-lqysg+{*{,>

vwghuu @ vtuw+gldj+Pfry,,>

Pfruu @ Pfry 12 vwghuu 12 vwghuu*>

sulqw>

sulqw %Pdwulfh gh fryduldqfh wkhrultxh = %>
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sulqw Pfruu>

rxwsxw rii>

Qrpeuh g*revhuydwlrqv = 433

Qrpeuh gh uhjuhvvhxuv = 7

Ghjuhv gh olehuwh = <9

Hfduw0w|sh hvwlph = 514;

U5 = 41333

Gxuelq0Zdwvrq = 514<5

frhiilflhqw hfduw0w|sh W0vwxghqw Sure1 pdujlqdoh

0000000000000000000000000000000000000000000000000000000000000000000000

413475:<6 313396:9<3;8 48<138835 715;875<5h044;

513373858 31339;796638 5<51:4<55 41;374684h0476

51<;;334: 3133:766553; 7341<:<74 41436:879h0489

61<;:5367 3133::875557 84714<::4 913965<9:h049:

Pdwulfh gh fryduldqfh ghv hvwlpdwhxuv =

713997<95h038 091775<;86h039 0513;<<874h038 0413<;9577h038

091775<;86h039 719;:5575h038 041:765:85h038 0516:;8874h038

0513;<<874h038 041:765:85h038 818585::4h038 0415:49;;5h038

0413<;9577h038 0516:;8874h038 0415:49;;5h038 91345:<98h038

Pdwulfh gh fruuhodwlrq ghv hvwlpdwhxuv =

413333333 03147:8::47 031773<3<8; 0315554::;:

03147:8::47 413333333 0316758888< 03177;37346

031773<3<8; 0316758888< 413333333 03155396373

0315554::;: 03177;37346 03155396373 413333333

Pdwulfh gh fryduldqfh wkhrultxh =

413333333 03147:8::47 031773<3<8; 0315554::;:

03147:8::47 413333333 0316758888< 03177;37346

031773<3<8; 0316758888< 413333333 03155396373

0315554::;: 03177;37346 03155396373 413333333

Vl yrxv q*dyh} sdv ehvrlq ghv dujxphqwv gh uhwrxu/ yrxv srxyh} hpsor|h} od frppdqgh fdoo1

qhz>

oleudu| ffi>

{ @ uqgx+433/7,-433>

frhii @ 4�5�6�7>

| @ {-frhii . uqgq+433/4,-5>

fdoo pfrb+|/{,>

4;



Od surjudppdwlrq gh od surfìgxuh pfrb srvh soxvlhxuv sureoëphv1 Frpphqw ìylwhu
o*d!fkdjh ghv uìvxowdwv B Xqh vroxwlrq qrq h!fdfh hvw gh gì�qlu xq wurlvlëph du0
jxphqw g*hqwuìh1 Frpph lo | d ehdxfrxs g*dujxphqwv gh vruwlh/ od v|qwd{h gh od
surfìgxuh hvw gl!floh ã uhwhqlu1 Gh soxv/ fhuwdlqhv lqirupdwlrqv vrqw sduirlv lqxwlohv1

815 Xqh vhfrqgh yhuvlrq

Xqh vroxwlrq hvw g*xwlolvhu ghv yduldeohv joredohv h{whuqhv1 Od ydohxu gh fhv yduldeohv q*hvw sdv
gì�qlh dx prphqw gh od frpslodwlrq/ pdlv dx prphqw gh o*h{ìfxwlrq1 Frqvlgìurqv sdu h{hpsoh
xqh yduldeoh erroìhqqh bsulqw txl shuphw g*d!fkhu rx gh qh sdv d!fkhu ohv uìvxowdwv1 Fhwwh
yduldeoh shuphw doruv g*lq xhqfhu oh surjudpph1 Frqvlgìurqv dxvvl xqh yduldeoh bpfrbGZ txl
gì�qlw od vwdwlvwltxh gh Gxuelq hw Zdwvrq1 Fhwwh yduldeoh shuphw gh uìfxsìuhu ghv uìvxowdwv1 Srxu
gì�qlu ghv yduldeohv/ qrxv xwlolvrqv ghx{ �fklhuv/ ffi1ghf hw ffi1h{w1

2-

-- ffi1ghf 0 FFI1

-- +F, Frs|uljkw 4<<: e| Fuhglw Frpphufldo gh Iudqfh

-- Doo Uljkwv Uhvhuyhg1

--

-- Joredo yduldeoh ghilqlwlrqv iru wkh FFI oleudu|

-2

ghfoduh pdwul{ bsulqw @ 4>

ghfoduh pdwul{ bpfrbGZ>

2-

-- ffi1h{w 0 FFI1

-- +F, Frs|uljkw 4<<: e| Fuhglw Frpphufldo gh Iudqfh

-- Doo Uljkwv Uhvhuyhg1

--

-- H{whuqdo yduldeoh ghfodudwlrqv iru wkh FFI oleudu|

-2

h{whuqdo pdwul{ bsulqw>

h{whuqdo pdwul{ bpfrbGZ>

Fhv yduldeohv irqw sduwlh gh od eleolrwkëtxh FFI1 Qrxv ohv dmrxwrqv dyhf od frppdqgh ole ffi

ffi1ghf1

f=_jdxvv_vufbffi_ev1vuf

hxurshdqevfdoo = surf

f=_jdxvv_vufbffi_udqgrp1vuf

uqgehuqrxool = surf

uqge = surf

uqgpq = surf

f=_jdxvv_vufbffi_pfrb1vuf

pfrb = surf

4<



f=_jdxvv_vufbffi_ffi1ghf

bsulqw = pdwul{

bpfrbgz = pdwul{

Od surfìgxuh ghylhqw =

2-

-- pfr1vuf 0 FFI1

-- +F, Frs|uljkw 4<<: e| Fuhglw Frpphufldo gh Iudqfh

-- Doo Uljkwv Uhvhuyhg1

--

-- Irupdw Sxusrvh Olqh

-- @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

-- ~ehwd/vwghuu/Pfry/x� @ pfr+|/{,>

-- Prlqguhv fduuhv ruglqdluhv 48

--

-2

2-

-- pfr

--

-- Sxusrvh= Prlqguhv fduuhv ruglqdluhv

--

-- Irupdw= ~ehwd/vwghuu/Pfry/x� @ pfr+|/{,>

--

-- Lqsxw= | 0 yhfwhxu Qrev-4/ yduldeoh hqgrjhqh

-- { 0 pdwulfh Qrev-N/ yduldeohv h{rjhqhv

--

-- Rxwsxw= ehwd 0 yhfwhxu N-4/ fhriilflhqwv hvwlphv

-- vwghuu 0 yhfwhxu N-4/ hfduw0w|shv hvwlphv

-- Pfry 0 pdwulfh N-N/ pdwulfh gh fryduldqfh

-- x 0 yhfwhxu Qrev-4/ uhvlgxv

--

-- Joredov= bsulqw 0 vfdodluh 4 +ghidxw,/ diilfkh ohv uhvxowdwv

-- vfdodluh 3/ q*diilfkh sdv ohv uhvxowdwv

--

-- bpfrbGZ 0 vfdodluh/ vwdwlvwltxh gh Gxuelq0Zdwvrq

--

-2

surf +7, @ pfr+|/{,>

orfdo Qrev/n/{{lqy/ehwd/x>

orfdo VFU/VFW/VFH/U5/ggo/vljpd/Pfry>

orfdo vwghuu/wvwxghqw/sydoxh/gx/GZ/Pfruu>

Qrev @ urzv+|,>

n @ frov+{,>

{{lqy @ lqysg+{*{,>

ehwd @ {{lqy-{*|>

x @ | 0 {-ehwd>
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VFU @ x*x>

VFW @ |*|>

VFH @ VFW 0 VFU>

U5 @ VFH2VFW>

ggo @ Qrev 0 n>

vljpd @ vtuw+VFU2ggo,>

Pfry @ +vljpda5,-{{lqy>

vwghuu @ vtuw+gldj+Pfry,,>

wvwxghqw @ ehwd 12 vwghuu>

sydoxh @ 5-fgiwf+dev+wvwxghqw,/ggo,>

gx @ x 0 odj4+x,>

gx @ wulpu+gx/4/3,>

GZ @ vxpf+gxa5, 2 vxpf+xa5,>

Pfruu @ Pfry 12 vwghuu 12 vwghuu*>

li bsulqw @@ 4>

sulqw iwrv+Qrev/ %Qrpeuh g*revhuydwlrqv = (oi%/8/3,>

sulqw iwrv+n/ %Qrpeuh gh uhjuhvvhxuv = (oi%/8/3,>

sulqw>

sulqw iwrv+ggo/ %Ghjuhv gh olehuwh = (oi%/8/3,>

sulqw>

sulqw iwrv+vljpd/%Hfduw0w|sh hvwlph = (oi%/8/5,>

sulqw iwrv+U5/ %U5 = (oi%/8/6,>

sulqw iwrv+GZ/ %Gxuelq0Zdwvrq = (oi%/8/6,>

sulqw>

sulqw % frhiilflhqw hfduw0w|sh W0vwxghqw%_

% Sure1 pdujlqdoh%>

sulqw %0000000000000000000000000000000000000000000000000%_

%000000000000000000000%>

sulqw ehwd�vwghuu�wvwxghqw�sydoxh>

sulqw>

sulqw %Pdwulfh gh fryduldqfh ghv hvwlpdwhxuv =%>

sulqw Pfry>

sulqw>

sulqw %Pdwulfh gh fruuhodwlrq ghv hvwlpdwhxuv =%>

sulqw Pfruu>

hqgli>

bpfrbGZ @ GZ>

uhws+ehwd/vwghuu/Pfry/x,>

hqgs>

Oh �fklhu ffi1ofj vh suìvhqwh doruv gh od idêrq vxlydqwh =

f=_jdxvv_vufbffi_ev1vuf

hxurshdqevfdoo = surf
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f=_jdxvv_vufbffi_udqgrp1vuf

uqgehuqrxool = surf

uqge = surf

uqgpq = surf

f=_jdxvv_vufbffi_pfrb1vuf

pfrb = surf

f=_jdxvv_vufbffi_ffi1ghf

bsulqw = pdwul{

bpfrbgz = pdwul{

f=_jdxvv_vufbffi_pfr1vuf

pfr = surf

Yr|rqv xq h{hpsoh g*xwlolvdwlrq =

qhz>

oleudu| ffi>

{ @ uqgx+433/7,-433>

frhii @ 4�5�6�7>

| @ {-frhii . uqgq+433/4,-5>

fdoo pfr+|/{,>

rxwsxw iloh @ ffi481rxw uhvhw>

bsulqw @ 3> 2- Q*diilfkh sdv ohv vwdwlvwltxhv -2

fdoo pfr+|/{,>

sulqw %Gxuelq0Zdwvrq% bpfrbGZ>

~wkhwd/vwghuu/Pfry/uhvlgx� @ pfr+|/{,>

GZ @ bpfrbGZ>

sulqw %wkhwd% wkhwd>

sulqw %GZ% GZ>

rxwsxw rii>

Gxuelq0Zdwvrq 41;<;8:;5

wkhwd

41334:596

51334;3;4

6133<9:47

61<;;7<75

GZ 41;<;8:;5
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9 Od qrwlrq gh srlqwhxu

914 Xq h{hpsoh

Qrxv gì�qlvvrqv xq srlqwhxu g*xqh surfìgxuh i hq hpsor|dqw o*rsìudqgh )1 )i hvw xq srlqwhxu gh
od surfìgxuh i1 Qrxv glvrqv dxvvl txh )i srlqwh vxu od surfìgxuh i1 )i q*hvw sdv xqh surfìgxuh/
pdlv xq vfdodluh hqwlhu1 Od qrwlrq gh srlqwhxu hq JDXVV hvw surfkh gh fhooh hq F rx F..1
)i hvw xq vfdodluh/ txl shuphw gh uhsìuhu o*hpsodfhphqw gh od surfìgxuh i1 )i hvw grqf olì ã
o*hpsodfhphqw pìprluh gh od surfìgxuh1

Yr|rqv xq h{hpsoh1 Oh srlqwhxu gh od surfìgxuh k ydxw grqf 4651

qhz>

rxwsxw iloh @ ffi491rxw uhvhw>

srlqwhxu4 @ )i>

srlqwhxu5 @ )j>

srlqwhxu6 @ )k>

sulqw srlqwhxu4> 2- Xq srlqwhxu hvw xq vfdodluh -2

sulqw srlqwhxu5>

sulqw srlqwhxu6>

sulqw srlqwhxu4.srlqwhxu5>

rxwsxw rii>

surf j+{,>

orfdo |>

| @ {a5 1- vlq+{,>

uhws+|,>

hqgs>

surf k+{,>

orfdo |>

| @ {a5>

uhws+|,>

hqgs>

surf i+{,>

orfdo |>

| @ {a5 1- frv+{,>

uhws+|,>

hqgs>

771333333

;;1333333

465133333

465133333

Ohv srlqwhxuv ìwdqw ghv vfdodluhv/ qrxv srxyrqv grqf gì�qlu ghv yhfwhxuv gh srlqwhxuv1
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qhz>

rxwsxw iloh @ ffi4:1rxw uhvhw>

srlqwhxu4 @ )i>

srlqwhxu5 @ )j>

srlqwhxu6 @ )k>

srlqwhxuv @ )i�)j�)k>

srlqwhxu456 @ srlqwhxu4�srlqwhxu5�srlqwhxu6>

sulqw srlqwhxu4>

sulqw srlqwhxu5>

sulqw srlqwhxu6>

sulqw srlqwhxuv>

sulqw srlqwhxu456>

rxwsxw rii>

surf j+{,>

orfdo |>

| @ {a5 1- vlq+{,>

uhws+|,>

hqgs>

surf k+{,>

orfdo |>

| @ {a5>

uhws+|,>

hqgs>

surf i+{,>

orfdo |>

| @ {a5 1- frv+{,>

uhws+|,>

hqgs>

771333333

;;1333333

465133333

771333333

;;1333333

465133333

771333333

;;1333333

465133333
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915 Uìvroxwlrq qxpìultxh ghv HGR

91514 O*dojrulwkph gh Uxqjh Nxwwd ã o*ruguh 7

Frqvlgìurqv xq v|vwëph gh g ìtxdwlrqv gl�ìuhqwlhoohv ruglqdluhv g*ruguh 4 =;AAAAA?
AAAAA=

_%� E|�% _| ' s� E|c %� E|� c � � � c %g E|��
111

_%& E|�% _| ' s& E|c %� E|� c � � � c %g E|��
111

_%g E|�% _| ' sg E|c %� E|� c � � � c %g E|��

+6,

O*ìfulwxuh yhfwrulhooh gh fh v|vwëph hvw

_f E|�

_|
' s E|cf E|�� +7,

dyhf

f E|� '

3
EEEEEC

%� E|�
111

%& E|�
111

%g E|�

4
FFFFFD hw s E|c %� '

3
EEEEEC

s� E|c %�c � � � c %g�
111

s& E|c %�c � � � c %g�
111

sg E|c %�c � � � c %g�

4
FFFFFD +8,

Qrxv srxyrqv uìvrxguh fh v|vwëph sdu o*dojrulwkph qxpìultxh gh Uxqjh Nxwwd ã o*ruguh 71 Vrlhqw
� xq sdv gh glvfuìwlvdwlrq hw f� od vroxwlrq qxpìultxh gh f E|�� dyhf |� ' |f n ��1 O*dojrulwkph
gh Uxqjh Nxwwd ã o*ruguh 7 frqvlvwh ã uìvrxguh ohv uhodwlrqv vxlydqwhv

f�n� ' f� n
�

S
d&� n 2&2 n 2&� n &eo +9,

dyhf ;AA?
AA=

&� ' s E|�cf��
&2 ' s

�
|� n

�

2
cf� n

�

2
&�
�

&� ' s
�
|� n

�

2
cf� n

�

2
&2
�

&e ' s E|� n �cf� n �&��

+:,

Od surfìgxuh UxqjhNxwwd7 frpsruwh 8 dujxphqwv1 [vwduw hvw oh yhfwhxu ghv ydohxuv lqlwldohv ff

+fdu qrxv dyrqv xq sureoëph gh Fdxfk|,1 Q hvw oh qrpeuh gh srlqwv gh glvfuìwlvdwlrq gx vhjphqw
d|vwduwc |hqgo hw shuphw gh fdofxohu oh sdv gh glvfuìwlvdwlrq �1 O*dujxphqw i hvw xq srlqwhxu1 Qrxv
dxulrqv sx ìfuluh surf +6, @ UxqjhNxwwd7+)i/[vwduw/wvwduw/whqg/Q,>1 Fhod yhxw gluh txh
qrxv sdvvrqv xq vfdodluh frpph dujxphqw hw qrq xqh surfìgxuh1 Qrxv gì�qlvvrqv hqvxlwh
i orfdohphqw frpph xqh surfìgxuh1 UxqjhNxwwd7 frpsuhqg doruv tx*lo grlw xwlolvhu fh vfdodluh
srxu uhsìuhu o*hpsodfhphqw gh od surfìgxuh i1

2-

-- un71vuf 0 FFI oleudu|1

-- +F, Frs|uljkw 4<<9 e| Wklhuu| Urqfdool +WRROV oleudu|,1

-- +F, Frs|uljkw 4<<: e| Fuhglw Frpphufldo gh Iudqfh +FFI oleudu|,1

-- Doo Uljkwv Uhvhuyhg1

--

-- Irupdw Sxusrvh Olqh

-- @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

-- ~w/{/g{� @ UxqjhNxwwd7+)i/[vwduw/wvwduw/whqg/Q,>

-- Lqwhjudwh d v|vwhp ri RGHv xvlqj
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-- wkh Uxqjh0nxwwd &7 dojrulwkp 4:

--

-2

2-

-- UxqjhNxwwd7

--

-- Sxusrvh= Lqwhjudwh d v|vwhp ri RGHv xvlqj wkh Uxqjh0Nxwwd &7 dojrulwkp

--

-- Irupdw= ~w/{/g{� @ UxqjhNxwwd7+)i/[vwduw/wvwduw/whqg/Q,>

--

-- Lqsxw= )i 0 srlqwhxu wr d surfhgxuh wkdw frpsxwhv i+w/[,>

-- [vwduw 0 yhfwru N-4/ lqlwldo ydoxh [+wvwduw,

-- wvwduw 0 vfdodu/ lqlwldo ydoxh ri wkh wlph

-- whqg 0 vfdodu/ ilqdo ydoxh ri wkh wlph

-- Q 0 vfdodu/ qxpehu ri srlqwv

--

-- Rxwsxw= w 0 yhfwru Q-4/ wlph

-- { 0 pdwul{ Q-N/ qxphulfdo vroxwlrq ri {+w,

-- g{ 0 pdwul{ Q-N/ qxphulfdo vroxwlrq ri g{+w,2gw

--

-2

surf +6, @ UxqjhNxwwd7+i/[vwduw/wvwduw/whqg/Q,>

orfdo i=surf>

orfdo k/w/k5/N/{/g{>

orfdo l/wl/{l/g{l>

orfdo n4/n5/n6/n7/n8>

k @ +whqg0wvwduw,2+Q04,>

w @ vhtd+wvwduw/k/Q,>

k5 @ k25>

N @ urzv+[vwduw,>

{ @ }hurv+N/Q,>

{l @ [vwduw>

{^1/4` @ {l>

g{ @ }hurv+N/Q,>

g{^1/4` @ plvv+}hurv+N/4,/3,>

l @ 5>

gr xqwlo l A Q>

wl @ w^l04`>

n4 @ i+wl/{l,>

n5 @ i+wl.k5/{l.k5-n4,>

n6 @ i+wl.k5/{l.k5-n5,>

n7 @ i+wl.k/{l.k-n6,>

g{l @ +k29,-+n4.5-n5.5-n6.n7,>
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{l @ {l . g{l>

{^1/l` @ {l>

g{^1/l` @ g{l>

l @ l . 4>

hqgr>

{ @ {*>

g{ @ g{*>

g{ @ g{ 2 k>

uhws+w/{/g{,>

hqgs>

Oh �fklhu ffi1ofj ghylhqw =

f=_jdxvv_vufbffi_ev1vuf

hxurshdqevfdoo = surf

f=_jdxvv_vufbffi_udqgrp1vuf

uqgehuqrxool = surf

uqge = surf

uqgpq = surf

f=_jdxvv_vufbffi_pfrb1vuf

pfrb = surf

f=_jdxvv_vufbffi_ffi1ghf

bsulqw = pdwul{

bpfrbgz = pdwul{

f=_jdxvv_vufbffi_pfr1vuf

pfr = surf

f=_jdxvv_vufbffi_un71vuf

uxqjhnxwwd7 = surf

91515 Xq h{hpsoh g*dssolfdwlrq

Yr|rqv xq h{hpsoh vlpsoh g*xwlolvdwlrq gh UxqjhNxwwd71 Frqvlgìurqv o*HGR vxlydqwh�
_% E|�% _| ' t�?E|�

% Ef� ' f�D
+;,

Qrxv fkhufkrqv ã uìvrxguh +;, srxu | 5 dfc �fo1 Qrxv udsshorqv txh od vroxwlrq hvw

% E|� ' ��D� ULt E|�

5:



Judskltxh 5=

2-

-- Uhvroxwlrq g*xqh HGR

-2

qhz>

oleudu| ffi/sjudsk>

surf i+w/{,>

uhws+vlq+w,,>

hqgs>

~w/{/g{� @ UxqjhNxwwd7+)i/318/3/43/4333,>

vroxwlrq @ 418 0 frv+w,>

judskvhw>

bsgdwh @ %%>

wlwoh+%Vroxwlrq gh o*HGR = g{2gw @ vlq+w,/ {+3, @ 318%,>

{odeho+%w%,>

{odeho+%{+w,%,>

judsksuw+%0f@4 0fi@ffi4;1hsv 0z@8%,>

{|+w/{�vroxwlrq,>

5;



91516 Oh sdsloorq gh Oruhq}

Oh v|vwëph gh Oruhq} hvw xq v|vwëph gh wurlv HGR =;A?
A=

_%E|�
_|

' j d+ E|�� % E|�o
_+E|�
_|

' �% E|� 5 E|� n-% E|�� + E|�
_5E|�
_|

' % E|� + E|� � q5 E|�

+<,

Ohv sdudpëwuhv gx prgëoh vrqw j/ q hw -1 Srxu ghv ydohxuv sduwlfxolëuhv ghv sdudpëwuhv/ oh v|vwëph
frqyhujh yhuv ghv dwwudfwhxuv ìwudqjhv1

2-

-- Oh sdsloorq gh Oruhq}

-2

qhz>

oleudu| ffi/sjudsk>

vljpd @ 43> ehwd @ ;26> U @ 5;>

surf oruhq}+w/x,>

orfdo {/|/}/g{/g|/g}/gx>

{ @ x^4`> | @ x^5`> } @ x^6`>

g{ @ vljpd-+|0{,>

g| @ 0{-} . U-{ 0 |>

g} @ {-| 0 ehwd-}>

gx @ g{�g|�g}>

uhws+gx,>

hqgs>

x3 @ 0;�0<�58>

~w/x/gx� @ UxqjhNxwwd7+)oruhq}/x3/3/83/5833,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsqxpkw @ 314;> bsd{kw @ 314;>

wlwoh+%Oh sdsloorq gh Oruhq}%,>

{odeho+%{%,>

|odeho+%|%,>

}odeho+%}%,>

judsksuw+%0f@4 0fi@ffi4<d1hsv 0z@8%,>

{|}+x^4=4333/4`/x^4=4333/5`/x^4=4333/6`,>

judskvhw>

ehjzlqg>

zlqgrz+5/5/3,>

bsgdwh @ %%> bsqxp @ 5> bsqxpkw @ 3158> bsd{kw @ 3158>

5<



vhwzlqg+4,>

{odeho+%{%,>

|odeho+%|%,>

{|+x^1/4`/x^1/5`,>

vhwzlqg+5,>

{odeho+%{%,>

|odeho+%}%,>

{|+x^1/4`/x^1/6`,>

vhwzlqg+6,>

{odeho+%|%,>

|odeho+%}%,>

{|+x^1/5`/x^1/6`,>

vhwzlqg+7,>

{odeho+%w%,>

|odeho+%{%,>

{|+w/x^1/4`,>

judsksuw+%0f@4 0fi@ffi4<e1hsv 0z@8%,>

hqgzlqg>

Srxu uhsuìvhqwhu ohv wudmhfwrluhv 6G/ qrxv xwlolvrqv od surfìgxuh {|} gh od oleudlulh SJUDSK1
Od frppdqgh ehjzlqg shuphw g*lqlwldolvhu oh prgh ihqíwuh1 Srxu oh whuplqhu/ qrxv xwlolvrqv
hqgzlqg>1 Od vìohfwlrq ghv ihqíwuhv vh idlw dyhf vhwzlqg1

91517 Ohv HGR g*ruguh vxsìulhxu ã ghx{

Srxu uìvrxguh ghv v|vwëphv g*HGR g*ruguh vxsìulhxu ã ghx{/ qrxv ohv uhirupxorqv hq v|vwëph
g*ruguh xq1 Frqvlgìurqv sdu h{hpsoh oh sureoëph vxlydqw;?

=
%�� ' � t�? E|�

% Ef� ' f
%� Ef� ' �

+43,

Uìvrxguh fhwwh HGR g*ruguh 5 uhylhqw ã uìvrxguh oh v|vwëph;AA?
AA=

%� ' � E|�
�� ' � t�? E|�

% Ef� ' f
� Ef� ' �

+44,

Qrxv udsshorqv txh od vroxwlrq hvw �
% E|� ' t�? E|�
� E|� ' ULt E|�
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Judskltxh 6=

Judskltxh 7=
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qhz>

oleudu| ffi/sjudsk>

surf i+w/{,>

orfdo g{>

g{ @ {^5` �

0vlq+w, >

uhws+g{,>

hqgs>

~w/{/g{� @ UxqjhNxwwd7+)i/3�4/3/5-sl/4333,>

{f @ frpsoh{+{^1/4`/{^1/5`,> 2- frrugrqqhhv frpsoh{hv gh { -2

~u/wkhwd� @ wrsrodu+{f,> 2- frrugrqqhhv srodluhv gh { -2

judskvhw>

ehjzlqg>

pdnhzlqg+</91;88/3/3/3,>

pdnhzlqg+7/6/3158/3158/3,>

bsgdwh@%%>

vhwzlqg+4,>

wlwoh+%Vroxwlrqv qxphultxh gh o*HGR%_

%_O{^**`.vlq+w,@3 {+3,@3 {^*`+3,@4%,>

bswlfrxw @ 4>

srodu+u/wkhwd,>

vhwzlqg+5,>

judskvhw>

bsqxp @ 5> bsd{kw @ 3158> bsqxpkw @ 3158> bswlwokw @ 3158>

wlwoh+%Huuhxu gh od vroxwlrq qxphultxh%,>

{odeho+%w%,>

{|+w/{^1/4`0vlq+w,,>

judsksuw+%0f@4 0fi@ffi531hsv 0z@8%,>

hqgzlqg>

Ohv surfìgxuhv wrsrodu hw wrfduw shuphwwhqw gh sdvvhu ghv frrugrqqìhv fduwìvlhqqhv dx{
frrugrqqìhv srodluhv hw lqyhuvhphqw1
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Judskltxh 8=

: Xwlolvdwlrq ghv eleolrwkëtxhv

:14 Od eleolrwkëtxh JDXVV

:1414 Glvwlqfwlrq hqwuh ohv frppdqghv hw ohv surfìgxuhv

Qrxv q*dyrqv sdv glvwlqjxì ohv frppdqghv ghv surfìgxuhv gh JDXVV1 Hq idlw/ oh qrpeuh gh
frppdqghv gh JDXVV hvw dvvh} uhvwuhlqw1 Od eleolrwkëtxhJDXVV ìwdqw wrxmrxuv hqpìprluh/ fhv
surfìgxuhv shxyhqw íwuh frqvlgìuìhv frpph idlvdqw sduwlh gx odqjdjh JDXVV1 Suhqrqv o*h{hpsoh
gh od surfìgxuh fxpvxpf1 Hooh hvw frqvwuxlwh dyhf od frppdqgh uhfvhudu1

2-

-- fxpvxpf1vuf

-- +F, Frs|uljkw 4<;;04<<9 e| Dswhfk V|vwhpv/ Lqf1

-- Doo Uljkwv Uhvhuyhg1

--

--A fxpvxpf

--

-- Sxusrvh= Frpsxwhv wkh fxpxodwlyh vxpv ri wkh froxpqv ri d pdwul{1

--

-- Irupdw= | @ FXPVXPF+ { ,>

--

-- Lqsxw= { Q{N pdwul{1

--

-- Rxwsxw= | Q{N pdwul{ frqwdlqlqj wkh fxpxodwlyh vxpv ri wkh froxpqv

-- ri {1

--
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-- Uhpdunv= Wklv lv edvhg rq wkh uhfxuvlyh vhulhv ixqfwlrq uhfvhudu1 Wkdw

-- ixqfwlrq frxog eh fdoohg gluhfwo| dv=

-- uhfvhudu+ [/ [^4/1`/ rqhv+4/frov+[,, ,>

-- wr dffrpsolvk wkh vdph wklqj1

--

-- H{dpsoh= ohw {^6/5` @ 4 06

-- 5 5

-- 6 04>

--

-- | @ fxpvxpf+ { ,>

--

-- Wkh uhvxow lv=

--

-- Vhh Dovr= fxpsurgf/ uhfvhufs/ uhfvhudu

-2

surf fxpvxpf+{,>

li urzv+{, @@ 4>

uhws+{,>

hovh>

uhws+ uhfvhudu+{/{^4/1`/rqhv+4/frov+{,, , ,>

hqgli>

hqgs>

Qrxv srxyrqv lqlwldolvhu od eleolrwkëtxh JDXVV dyhf od frppdqgh oleudu|1 Pdlv fhod q*hvw sdv
qìfhvvdluh1 Sdu gìidxw/ fhooh0fl hvw wrxmrxuv fkdujìh hq pìprluh1

qhz>

oleudu| jdxvv>

{ @ uqgx+6/7,>

| @ fxpvxpf+{,>

:1415 Ohv surfìgxuhv gh gìulydwlrq

Od surfìgxuh judgs shuphw gh fdofxohu od pdwulfh mdfrelhqqh g*xq v|vwëph gh irqfwlrqv rx oh
yhfwhxu judglhqw g*xqh irqfwlrq1 Qrxv rewhqrqv od pdwulfh khvvlhqqh dyhf od surfìgxuh khvvs1 Ohv
v|qwd{hv vrqw

j @ judgs+)i/{,>

hw
k @ khvvs+)i/{,>

qhz>

surf i4+{,>

orfdo |>

| @ {1-frv+{,>

uhws+|,>

hqgs>

surf i5+{,>
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orfdo |>

| @ {^4`-frv+{^5`,-{^6`>

uhws+|,>

hqgs>

{3 @ 4�5�6>

j4 @ judgs+)i4/{3,>

j5 @ judgs+)i5/{3,>

k @ khvvs+)i5/{3,>

rxwsxw iloh @ ffi551rxw uhvhw>

sulqw %Pdwulfh mdfrelhqqh =% j4>

sulqw>

sulqw %Yhfwhxu judglhqw =%> sulqw j5>

sulqw %Pdwulfh khvvlhqqh =% k>

rxwsxw rii>

Pdwulfh mdfrelhqqh =

03163449;9< 313333333 313333333

313333333 051567:74: 313333333

313333333 313333333 0417466858

Yhfwhxu judglhqw =

04157;7738 051:5:;<56 031749479;7

Pdwulfh khvvlhqqh =

313333333 051:5:;;86 03174947<33

051:5:;;86 4157;7:45 031<3<5<945

03174947<33 031<3<5<945 091:5;5;5:h03:

Uhpdutxh = Od surfìgxuh judgs xwlolvh o*dojrulwkph iruzdug gl�huhqfh1 G*dxwuhv surfìgxuhv gh
gìulydwlrq h{lvwhqw gdqv od eleolrwkëtxh RSWPXP/ sdu h{hpsoh judguh +edvìh vxu od pìwkrgh
gh o*h{wudsrodwlrq gh Ulfkdugvrq, rx judgfg +edvìh vxu od pìwkrgh ghv gl�ìuhqfhv fhqwudohv,1

:1416 Ohv surfìgxuhv g*lqwìjudwlrq

Lo h{lvwh ghx{ fdwìjrulhv gh surfìgxuhv g*lqwìjudwlrq1 Od suhplëuh frqfhuqh ohv lqwìjudwlrqv dyhf
ghv eruqhv frqvwdqwhv/ doruv txh srxu od vhfrqgh fdwìjrulh/ ohv eruqhv g*lqwìjudwlrqv vrqw ghv
irqfwlrqv1

| @ lqwtxdg4+)i/{o,>
U %,

%,
s E%� _% Txdgudwxuh gh Jdxvv0Ohjhqguh

| @ lqwvlps+)i/{o/wro,>
U %,

%,
s E%� _% Dojrulwkph gh Vlpsvrq

| @ lqwtxdg5+)i/{o/|o,>
U %,

%,

U +,

+,
s E%c +� _+ _% Txdgudwxuh gh Jdxvv0Ohjhqguh

| @ lqwtxdg6+)i/{o/|o/}o,>
U %,

%,

U +,

+,

U 5,

5,
s E%c +c 5� _5 _+ _% Txdgudwxuh gh Jdxvv0Ohjhqguh

| @ lqwjudw5+)i/{o/jo,>
U %,

%,

U },E%�

},E%�
s E%c +� _+ _% Txdgudwxuh gh Jdxvv0Ohjhqguh

| @ lqwjudw6+)i/{o/jo/ko,>
U %,

%,

U },E%�

},E%�

U �,E%c+�

�,E%c+�
s E%c +c 5� _5 _+ _% Txdgudwxuh gh Jdxvv0Ohjhqguh

qhz>
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surf i+{,>

orfdo |>

| @ frv+{,1-vlq+{,>

uhws+|,>

hqgs>

rxwsxw iloh @ ffi561rxw uhvhw>

sulqw %blqwrug @ % blqwrug>

lqwtxdg4+)i/4�3,>

blqwrug @ 5>

lqwtxdg4+)i/4�3,>

lqwvlps+)i/4�3/4h08,>

rxwsxw rii>

blqwrug @ 451333333

31687369:4

3168586<58

31687369:4

:15 Od eleolrwkëtxh SJUDSK

Ohv yduldeohv h{whuqhv rqw ghx{ irqfwlrqv = xqh irqfwlrq gh frqwu÷oh hw xqh irqfwlrq gh vdxyhjdugh
ghv uìvxowdwv1 O*xwlolvdwhxu q*d sdv wrxmrxuv dffëv ã wrxwhv ohv yduldeohv h{whuqhv1 Gdqv fh fdv/
fhoohv0fl shuphwwhqw g*ìfkdqjhu ghv lqirupdwlrqv hqwuh ohv surfìgxuhv1 Sdu h{hpsoh/ od surfìgxuh
wlwoh gì�qlw xqh yduldeoh h{whuqh bswlwoh txl vhud hqvxlwh xwlolvìh sdu od surfìgxuh {|1 Od
surfìgxuh judskvhw shuphw g*lqlwldolvhu o*hqvhpeoh ghv yduldeohv joredohv ã ohxu ydohxu sdu gìidxw1

qhz>

oleudu| ffi/sjudsk>

uqgvhhg 456789:;<>

Qv @ 833>

[ @ uqge+83/318/Qv/4,>

[edu @ fxpvxpf+[,12vhtd+4/4/Qv,>

p @ 83-318>

rxwsxw iloh @ ffi571rxw uhvhw>

sulqw %Dydqw%>

sulqw %@@@@@%>

sulqw %bswlwoh = % bswlwoh>

sulqw %bsgdwh = % bsgdwh>

sulqw %bs{odeho = % bs{odeho>

sulqw %bsolqh = % bsolqh>

judskvhw>
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bsgdwh @ %%>

bsqxp @ 5>

wlwoh+%Looxvwudwlrq gh od orl ghv judqgv qrpeuhv%,>

bsolqh @ 4�4�3�p�Qv�p�4�8�3>

{odeho+%Qrpeuh gh vlpxodwlrqv%,>

judsksuw+%0f@4 0fi@ffi571hsv 0z@8%,>

{|+vhtd+4/4/Qv,/[edu,>

sulqw>

sulqw %Dsuhv%>

sulqw %@@@@@%>

sulqw %bswlwoh = % bswlwoh>

sulqw %bsgdwh = % bsgdwh>

sulqw %bs{odeho = % bs{odeho>

sulqw %bsolqh = % bsolqh>

rxwsxw rii>

Dydqw

@@@@@

bswlwoh =

bsgdwh = JDXVV

bs{odeho =

bsolqh = 313333333

Dsuhv

@@@@@

bswlwoh = Looxvwudwlrq gh od orl ghv judqgv qrpeuhv

bsgdwh =

bs{odeho = Qrpeuh gh vlpxodwlrqv

bsolqh = 413333333 413333333 313333333 581333333

833133333 581333333 413333333 813333333

313333333

:16 Od eleolrwkëtxh RSWPXP

Fhwwh eleolrwkëtxh frqvlgëuh oh sureoëph vxlydqw

ff '@h}4�?
fMU�

s Ef� +45,

Od v|qwd{h gh od surfìgxuh rswpxp hvw

~{3/i3/j3/uhwfrgh� @ rswpxp+)i/vy,>

)i hvw oh srlqwhxu gh od surfìgxuh txl fdofxoh s Ef� hw vy hvw oh yhfwhxu U� ghv ydohxuv gh gìsduw
srxu o*dojrulwkph g*rswlplvdwlrq1 rswpxp gì�qlw txdwuh dujxphqwv gh vruwlh = {3 od vroxwlrq gx
sureoëph +45,/ i3 od ydohxu sulvh sdu od irqfwlrq ã o*rswlpxp/ j3 oh yhfwhxu judglhqw fruuhvsrq0
gdqw hw uhwfrgh xq vfdodluh lqgltxdqw oh frgh gh uhwrxu gh o*dojrulwkph1 Srxu ohv sureoëphv gh
pd{lplvdwlrq/ qrxv xwlolvrqv od fruuhvsrqgdqfh vxlydqwh

@h} 4@ s Ef� ' @h}4�?�s Ef� +46,
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Judskltxh 9=

:1614 H{hpsoh q�4

Frqvlgìurqv od irqfwlrq
s E%c +� ' E%� ��2 n E+ � %� ��2 n %+ +47,

O*ìfulwxuh yhfwrulhooh hvw

s Ef� ' Ef� � ��2 n Ef2 �f� � ��2 nf�f2 +48,

dyhf

f '

�
%

+

�
+49,

qhz>

oleudu| rswpxp>

surf irqfwlrq+{,>

orfdo {4/{5/|>

{4 @ {^4`>

{5 @ {^5`>

| @ +{406,a5 . +{50{406,a5 . {4-{5>

uhws+|,>

hqgs>

vy @ 4�4>
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rxwsxw iloh @ ffi581rxw uhvhw>

~{plq/iplq/jplq/uhwfrgh� @ rswpxp+)irqfwlrq/vy,>

fdoo rswsuw+{plq/iplq/jplq/uhwfrgh,>

rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

RSWPXP Yhuvlrq 61417 <24<2<: 5=37 sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

uhwxuq frgh @ 3

qrupdo frqyhujhqfh

Ydoxh ri remhfwlyh ixqfwlrq :1:475;9

Sdudphwhuv Hvwlpdwhv Judglhqw

00000000000000000000000000000000000000000

S34 31;8:5 313333

S35 6175;9 313333

Qxpehu ri lwhudwlrqv ;

Plqxwhv wr frqyhujhqfh 313359:

Od surfìgxuh rswsuw shuphw o*d!fkdjh irupdwì ghv uìvxowdwv1 Dwwhqwlrq/ fhwwh surfìgxuh xwlolvh
dxvvl ghv lqirupdwlrqv gì�qlhv sdu ohv yduldeohv h{whuqhv1 Txho hvw oh sureoëph dyhf oh frgh
vxlydqw B

~{4/i4/j4/uhwfrgh4� @ rswpxp+)i/vy4,>

~{5/i5/j5/uhwfrgh5� @ rswpxp+)j/vy5,>

fdoo rswsuw+{4/i4/j4/uhwfrgh4,>

:1615 H{hpsoh q�5

Od eleolrwkëtxh RSWPXP xwlolvh gh qrpeuhxvhv yduldeohv joredohv1 Fhuwdlqhv shuphwwhqw gh
frqwu÷ohu o*rswlplvdwlrq/ sdu h{hpsoh od wroìudqfh vxu oh judglhqw +brsjwro, rx oh fkrl{ gh o*dojr0
ulwkph +brsdoju,/ doruv txh g*dxwuhv shuphwwhqw gh uìfxsìuhu ghv uìvxowdwv/ sdu h{hpsoh od ydohxu
�qdoh gh od pdwulfh khvvlhqqh +brsikhvv,1

qhz>

oleudu| rswpxp>

surf irqfwlrq+{,>

orfdo {4/{5/|>

{4 @ {^4`>

{5 @ {^5`>

| @ +{406,a5 . +{50{406,a5 . {4-{5>
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uhws+|,>

hqgs>

vy @ 4�4>

rxwsxw iloh @ ffi591rxw uhvhw>

brsjwro @ 31333333334>

brsdoju @ 8>

~{plq/iplq/jplq/uhwfrgh� @ rswsuw+rswpxp+)irqfwlrq/vy,,>

sulqw>

sulqw %Pdwulfh Khvvlhqqh = %>

sulqw brsikhvv>

rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

RSWPXP Yhuvlrq 61417 <24<2<: 5=3; sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

uhwxuq frgh @ 3

qrupdo frqyhujhqfh

Ydoxh ri remhfwlyh ixqfwlrq :1:475;9

Sdudphwhuv Hvwlpdwhv Judglhqw

00000000000000000000000000000000000000000

S34 31;8:4 313333

S35 6175;9 0313333

Qxpehu ri lwhudwlrqv 6

Plqxwhv wr frqyhujhqfh 3133433

Pdwulfh Khvvlhqqh =

713333458 031<<<<<7;<

031<<<<<7;< 513333334

:1616 H{hpsoh q�6

Frqvlgìurqv o*hvwlpdwlrq g*xq prgëoh DU+4,0DUFK+4,;?
=

+| ' �+|3� n �|
�|m I|3� � Q Efc �2| �

�2| ' kf n k��
2
|3�

+4:,

qhz>

oleudu| rswpxp>

uqgvhhg 456>

| @ uhfvhudu+uqgq+4333/4,/3/316,>
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surf po+wkhwd,>

orfdo skl/doskd3/doskd4/x/k5/orjO>

skl @ wkhwd^4`>

doskd3 @ wkhwd^5`a5>

doskd4 @ wkhwd^6`a5>

x @ |0skl-odj4+|,>

k5 @ doskd3 . doskd4-x1-x>

x @ wulpu+x/4/3,>

k5 @ wulpu+k5/4/3,>

orjO @ 0318-oq+5-sl,0318-oq+k5,0318-+xa5,12k5>

uhws+0vxpf+orjO,,>

hqgs>

vy @ 318�318�313>

rxwsxw iloh @ ffi5:1rxw uhvhw>

brssduqp @ %skl%�%doskd3%�%doskd4%>

~{plq/iplq/jplq/uhwfrgh� @ rswsuw+rswpxp+)po/vy,,>

rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

RSWPXP Yhuvlrq 61417 <24<2<: 5=64 sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

uhwxuq frgh @ 3

qrupdo frqyhujhqfh

Ydoxh ri remhfwlyh ixqfwlrq 477:1;77;97

Sdudphwhuv Hvwlpdwhv Judglhqw

00000000000000000000000000000000000000000

skl 316466 313358

doskd3 041363; 313334

doskd4 313333 313333

Qxpehu ri lwhudwlrqv 54

Plqxwhv wr frqyhujhqfh 3136;83

Od ydohxu sulvh sdu kf hvw qìjdwlyh1 Qh mdpdlv rxeolhu txh JDXVV hvw xq odqjdjh qxpìultxh hw
txh qrxv srxyrqv rewhqlu ghv uìvxowdwv sduirlv ìwudqjhv1

:17 Od eleolrwkëtxh DULPD

Fhwwh eleolrwkëtxh frqwlhqw ghv surfìgxuhv srxu o*lghqwl�fdwlrq/ o*hvwlpdwlrq/ od suìylvlrq hw od
vlpxodwlrq ghv surfhvvxv xqlydulìv DULPD+s/g/t,1
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qhz>

oleudu| dulpd>

x @ uqgq+4333/4,-318>

| @ uhfvhudu+x03158-odj4+x,/3158�31:8/3158�03168,>

rxwsxw iloh @ ffi5;1rxw uhvhw>

~e/oo/h/frye/dlf/vef� @ dulpd+3/|/5/3/4/3,>

rxwsxw rii>

Prgho= DULPD+5/3/4,

Ilqdo Uhvxowv=

Lwhudwlrqv Xqwlo Frqyhujhqfh= 7

Orj Olnholkrrg= 0:5:19<<934 Qxpehu ri Uhvlgxdov= 4333

DLF = 479416<<535 Huuru Yduldqfh = 3158496;<47

VEF = 47:9145579; Vwdqgdug Huuru = 3183496956:

GI= <<: Dgm1 VVH= 5831<88<7:48< VVH= 5831;;6<<:949

Frhiilflhqwv Vwg1 Huuruv W0Udwlr Dssur{1 Sure1

DU4 314:;48<93 313:;;:43: 5158;;: 3135744

DU5 0316887666; 3136344:73 0441;3493 3133333

PD4 31537:94;7 313;748<3: 5176636 3134848

Wrwdo Frpsxwdwlrq Wlph= 31;5 +vhfrqgv,

DU Urrwv dqg Prgxol=

Uhdo = 3158395 3158395

Lpdj1= 4198;84 04198;84

Prg1 = 419::67 419::67

PD Urrw= 71;;6:5

:18 Od eleolrwkëtxh WVP

WVP frqwlhqw ohv surfìgxuhv vxlydqwhv =

41 DUPD surfhvvhv1

+d, dupdbPO= Frqglwlrqdo pd{lpxp olnholkrrg iru Yhfwru DUPD prghov

+e, dupdbFPO= Frqglwlrqdo pd{lpxp olnholkrrg iru Yhfwru DUPDprghov xqghu olqhdu
uhvwulfwlrqv

+f, dupdbwrbYDU4= YDU+4, uhsuhvhqwdwlrq ri d Yhfwru DUPD surfhvv
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+g, dupdburrwv= urrwv ri wkh YDU+4, uhsuhvhqwdwlrq ri d Yhfwru DUPD surfhvv

+h, fdqrqlfdobdupd= Fdqrqlfdo uhsuhvhqwdwlrq ri d Yhfwru DUPD surfhvv +lq�qlwh DU
dqg PD rughuv,

+i, dupdbdxwrfry= Dxwrfryduldqfhv dqg dxwrfruuhodwlrqv ri d Yhfwru DUPD surfhvv

+j, dupdblpsxovh= Uhvsrqvhv wr Iruhfdvw Huuruv ri d Yhfwru DUPD surfhvv

+k, dupdbruwkrjrqdo= Uhvsrqvhv wr Ruwkrjrqdo Lpsxovhv ri d Yhfwru DUPD surfhvv

+l, dupdbihyg= Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq ri d Yhfwru DUPD surfhvv

+m, dupdbwrbVVP= Vwdwh vsdfh irup ri d Yhfwru DUPD prgho

+n, Kdqnho= Kdqnho pdwul{ iru pxowlyduldwh wlph vhulhv

51 YDU[ surfhvvhv1

+d, ydu{bOV= Pxowlyduldwh Ohdvw Vtxduhv Hvwlpdwlrq ri YDU[ surfhvvhv

+e, ydu{bFOV= Pxowlyduldwh Ohdvw Vtxduhv Hvwlpdwlrq ri YDU[ surfhvvhv xqghu olqhdu
uhvwulfwlrqv

+f, ydu{bPO= Pd{lpxp Olnholkrrg ri YDU[ surfhvvhv

+g, ydu{bFPO= Pd{lpxp Olnholkrrg ri YDU[ surfhvvhv xqghu olqhdu uhvwulfwlrqv

61 Vshfwudo dqdo|vlv1

+d, irxulhu= Irxulhu wudqvirup

+e, lqyhuvhbirxulhu= Lqyhuvh Irxulhu wudqvirup

+f, irxulhu5= Irxulhu wudqvirup ri wzr uhdo wlph vhulhv

+g, SGJP= Shulrgrjudp ri d xqlyduldwh wlph vhulhv

+h, SGJP5= Shulrgrjudp ri d pxowlyduldwh wlph vhulhv

+i, FSGJP= Furvv0shulrgrjudp

+j, FVshfwuxp= Frkhuhqf|/ furvv0dpsolwxgh vshfwud dqg skdvh vshfwud

+k, Vprrwklqj= Gdwd zlqgrzlqj lq wkh iuhtxhqf| grpdlq

71 Pd{lpxp Olnholkrrg Hvwlpdwlrq1

+d, Wlph grpdlq hvwlpdwlrq1

l1 WGbpo= Hvwlpdwlrq lq wkh wlph grpdlq

ll1 WGbfpo= Hvwlpdwlrq lq wkh wlph grpdlq xqghu olqhdu uhvwulfwlrqv

lll1 WGpobghulydwlyhv= Frpsxwhv wkh Mdfreldq/ wkh judglhqw/ wkh Khvvldq dqg wkh
Lqirupdwlrq pdwulfhv lq wkh wlph grpdlq

+e, Iuhtxhqf| grpdlq hvwlpdwlrq iru xqlyduldwh surfhvvhv1

l1 IGbpo= Hvwlpdwlrq lq wkh iuhtxhqf| grpdlq

ll1 IGbfpo= Hvwlpdwlrq lq wkh iuhtxhqf| grpdlq xqghu olqhdu uhvwulfwlrqv

lll1 IGpobghulydwlyhv= Frpsxwhv wkh Mdfreldq/ wkh judglhqw/ wkh Khvvldq dqg wkh
Lqirupdwlrq pdwulfhv lq wkh iuhtxhqf| grpdlq

81 Xqlyduldwh Prghov1
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+d, vpbOO= Orfdo ohyho2udqgrp zdon soxv qrlvh prgho

+e, vpbOOW= Orfdo olqhdu wuhqg prgho

+f, EVP= Edvlf vwuxfwxudo prgho

+g, vpbf|foh= F|foh prgho

+h, du�pd= Iudfwlrqdo DUPD prgho zlwk frqvwudlqwv

+i, fdqrqlfdobdu�pd= Fdqrqlfdo uhsuhvhqwdwlrq ri d iudfwlrqdo DUPD surfhvv

+j, vjibdu�pd= Vshfwudo jhqhudwlqj ixqfwlrq ri d iudfwlrqdo DUPD surfhvv

91 Vwdwh vsdfh prghov dqg wkh Ndopdq �owhu1

+d, VVP= Sulqw wkh vwdwh vsdfh prgho

+e, VVPbexlog= Exlog wkh vwdwh vsdfh prgho

+f, VVPblf= Lqlwldo frqglwlrqv iru wkh vwdwh vsdfh prgho

+g, NIlowhulqj= Ndopdq �owhulqj

+h, NIbpdwul{= Pdwulfhv gh�qhg e| wkh Ndopdq Ilowhu

+i, NIbjdlq= Frpsxwh wkh jdlq pdwulfhv g|

+j, NIbpo= Pd{lpxp olnholkrrg ri wkh lqqrydwlrqv surfhvv

+k, NVprrwklqj= Vprrwklqj

+l, NIruhfdvwlqj= Iruhfdvwlqj

+m, DUH= Dojheudlf Ulffdwl htxdwlrq

+n, vjibVVP= Vshfwudo jhqhudwlqj ixqfwlrq ri d wlph0lqyduldqw vwdwh vsdfh prgho

+o, VVPbdxwrfry= Dxwrfryduldqfhv dqg dxwrfruuhodwlrqv ri d wlph0lqyduldqw vwdwh vsdfh
prgho

+p, VVPblpsxovh= Uhvsrqvhv wr Iruhfdvw Huuruv ri d wlph0lqyduldqw vwdwh vsdfh prgho

+q, VVPbruwkrjrqdo= Uhvsrqvhv wr Ruwkrjrqdo Lpsxovhv ri d wlph0lqyduldqw vwdwh vsdfh
prgho

+r, VVPbihyg= Iruhfdvw Huuru Yduldqfh Ghfrpsrvlwlrq ri d wlph0lqyduldqw vwdwh vsdfh
prgho

+s, VVPbKdqnho= Kdqnho pdwul{ ri d wlph0lqyduldqw vwdwh vsdfh prgho

:1 Uhvdpsolqj dqg vlpxodwlrq1

+d, Errwvwuds= Errw0vwudsslqj d pdwul{

+e, errwvwudsbVVP= Errwvwudsslqj vwdwh vsdfh prghov

+f, vxuurjdwh= IW Vxuurjdwh gdwd whfkqltxh

+g, Nhuqho= Ghqvlw| hvwlpdwlrq zlwk wkh Nhuqho phwkrg

+h, UQGbdupd= Vlpxodwlrq ri Yhfwru DUPD surfhvvhv

+i, UQGbdu�pd= Vlpxodwlrq ri iudfwlrqdo DUPD surfhvvhv

+j, UQGbVVP= Vlpxodwlrq ri vwdwh vsdfh prghov

;1 Hvwlpdwlrq wrrov iru wlph vhulhv dqdo|vlv1
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+d, IOV= Ioh{leoh ohdvw vtxduhv

+e, JIOV= Jhqhudol}hg  h{leoh ohdvw vtxduhv ri Ndoded dqg Whvidwvlrq ^4<<3`

+f, JIOV5= Jhqhudol}hg  h{leoh ohdvw vtxduhv ri O wnhsrko dqg Khuzduw} ^4<<9`

+g, JPP= Jhqhudol}hg phwkrg ri prphqwv

+h, UOV= Uhfxuvlyh ohdvw vtxduhv

<1 Wlph0Iuhtxhqf| dqdo|vlv1

+d, Txdgudwxuh pluuru �owhuv1

l1 Frl hw= Frl hw �owhuv
ll1 Gdxehfklhv= Gdxehfklhv �owhuv
lll1 Kddu= Kddu �owhuv
ly1 Sroohq= Sroohq �owhuv

+e, Zdyhohw dqdo|vlv1

l1 Shulrglf glvfuhwh zdyhohw wudqvirup1

D1 lzw= Lqyhuvh zdyhohw wudqvirup ri d yhfwru

E1 lzwbpdwul{= pdwul{ dvvrfldwhg zlwk wkh lqyhuvh zdyhohw wudqvirup

F1 zw= Zdyhohw wudqvirup ri d yhfwru

G1 zwbpdwul{= pdwul{ dvvrfldwhg zlwk wkh zdyhohw wudqvirup

ll1 Zdyhohw Wrrov1

D1 h{wudfw = Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg h{wudfwlrq

E1 lqvhuw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg lqvhuwlrq

F1 Vfdorjudp= Vfdorjudp ri wkh zdyhohw ghfrpsrvlwlrq frh!flhqwv

G1 vhohfw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg vhohfwlrq

H1 vsolw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv vxeedqg vsolw

I1 zSorw= Zdyhohw ghfrpsrvlwlrq frh!flhqwv sorw

+f, Zdyhohw sdfnhw dqdo|vlv1

l1 Zdyhohw sdfnhw wudqvirup1

D1 lzsnw= Lqyhuvh zdyhohw sdfnhw wudqvirup
E1 zsnSorw= Zdyhohw sdfnhw wdeoh sorw

F1 zsnw= Zdyhohw sdfnhw wudqvirup

ll1 Zdyhohw sdfnhw edvlv1

D1 Edvlv= Zdyhohw sdfnhw edvlv vhohfwlrq

E1 EdvlvSorw= Wlph0iuhtxhqf| sodqh wlolqjv sorw

F1 EhvwEdvlv= Ehvw edvlv vhohfwlrq +suxqlqj dojrulwkp,

G1 EhvwOhyho= Ehvw ohyho vhohfwlrq
H1 Hqwurs|= Vkdqqrq hqwurs| frvw ixqfwlrq

I1 lvEdvlv= fkhfn zkhwkhu E lv d edvlv

J1 OrjHqhuj|= Orj0hqhuj| frvw ixqfwlrq
K1 OsQrup= �R qrup frvw ixqfwlrq

+g, Wkuhvkroglqj phwkrgv1

l1 VhplVriw= Vhpl0vriw vkulqndjh
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ll1 Wkuhvkroglqj= Txdqwloh wkuhvkroglqj
lll1 YlvxVkulqn= Ylvx vkulqndjh +ru xqlyhuvdo wkuhvkroglqj,

ly1 ZdyhVkulqn= Zdyhohw vkulqndjh +kdug dqg vriw vkulqndjhv,

431 Ilowhuv1

+d, dupdbIlowhu= DUPD �owhulqj

+e, iudfwlrqdobIlowhu= Iudfwlrqdo �owhulqj

+f, jdufkbIlowhu= JDUFK �owhulqj

+g, OlqhdubIlowhu= Olqhdu �owhulqj

+h, Vdylvwn|bJrod|= Vdylwvn|0Jrod| vprrwklqj �owhu

441 WVP wrrov1

+d, Pdwul{ rshudwruv1

l1 Frppxwdwlrqb= Frppxwdwlrq pdwul{

ll1 Gxsolfdwlrqb= Gxsolfdwlrq pdwul{

lll1 Holplqdwlrqb= Holplqdwlrq pdwul{

ly1 yhfkb= �iU� rshudwru

y1 {sqgb=  T?_ rshudwru

yl1 {sqg5= Surfhgxuh iru frglqj vtxduh pdwulfhv

+e, Rswlpl}dwlrq xqghu olqhdu uhvwulfwlrqv1

l1 H{solflwbwrbLpsolflw= Frqyhuw h{solflw olqhdu uhvwulfwlrqv �w ' S wr lpsolflw
olqhdu uhvwulfwlrqv w ' -� n o

ll1 LpsolflwbwrbH{solflw= Frqyhuw lpsolflw olqhdu uhvwulfwlrqv w ' -�no wr h{solflw
olqhdu uhvwulfwlrqv �w ' S

lll1 rswpxp5= Jhqhudo qrqolqhdu rswlpl}dwlrq xqghu olqhdu uhvwulfwlrqv

Gh qrpeuhxvhv dxwuhv surfìgxuhv vrqw glvsrqleohv/ pdlv hoohv qh irqw sdv sduwlh gh od eleolrwkëtxh
WVP1 Hoohv vrqw frqvlgìuìhv frpph ghv h{hpsohv g*dssolfdwlrq ghv surfìgxuhv gh edvh1 Fhod
h{soltxh oh qrpeuh lpsruwdqw g*h{hpsohv +od ghuqlëuh yhuvlrq hq frpswh 5:3,1

qhz>

oleudu| wvp/sjudsk/rswpxp>

Qrev @ 833>

v @ vhtd+4/4/Qrev,>

ohw VLJPD @ ~4 318/318 4�>

\3 @ plvv+3/3,>

{ @ UQGbdupd+319�316�3�318/4/3/VLJPD/\3/Qrev,>

{ @ { 0 phdqf+{,*>

{4 @ {^1/4`> {5 @ {^1/5`>

birxulhu @ 3>

~odpegd/L� @ SGJP+{4,>
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Judskltxh :=

fry @ uhdo+lqyhuvhbirxulhu+L,,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Frydulrjudp%,>

bsow|sh @ 9�4>

{odeho+%Odj%,>

judsksuw+%0f@4 0fi@ffi5<1hsv 0z@8%,>

{|+vhtd+3/4/44,/fry^4=44`,>

; Gh qrxyhoohv surfìgxuhv

;14 Txhotxhv surfìgxuhv wuëv vlpsohv

O*xwlolvdwhxu shxw frqvwuxluh gh qrpeuhxvhv surfìgxuhv gh edvh wuëv xwlohv txl frpsoëwhqw dvvh}
elhq od eleolrwkëtxh JDXVV1

2-

-- Fdofxoh ohv uhqghphqwv

-2

surf +4, @ Uhqghphqwv+{,>

orfdo {odj/u>

{odj @ odj4+{,>
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u @ +{ 0 {odj, 12 {odj>

uhws+u,>

hqgs>

2-

-- Fdofxoh od wudfh g*xqh pdwulfh

-2

surf +4, @ Pwudfh+D,>

orfdo wu>

wu @ vxpf+gldj+D,,>

uhws+wu,>

hqgs>

2-

-- Fdofxoh od irqfwlrq gh suredelolwh gh od orl elqrpldoh

-2

surf +5, @ sgie+Q/s,>

orfdo {/t/F/sure>

{ @ vhtd+3/4/Q.4,>

t @ 40s>

F @ Q$ 12 + {$ 1- +Q0{,$ ,>

sure @ F 1- +s1a{, 1- +t1a+Q0{,,>

uhws+{/sure,>

hqgs>

2-

-- Fdofxoh od irqfwlrq gh ghqvlwh gh od orl h{srqhqwlhooh

-2

surf sgih+{/odpegd,>

uhws+odpegd1-h{s+0odpegd1-{,,>

hqgs>

Yrlfl xq h{hpsoh g*xwlolvdwlrq gh fhv surfìgxuhv =

qhz>

oleudu| ffi>

rxwsxw iloh @ ffi631rxw uhvhw>

~{/sure� @ sgie+43/318,>

fdoo sulqwipw+{�sure/4,>
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{ @ uqgx+43/4,>

{{ @ { 1- {*>

sulqw>

sulqw %Wudfh @ % Pwudfh+{{, vxpf+{a5,>

rxwsxw rii>

3 31333<:98958

4 3133<:98958

5 31376<78646

6 3144:4;:8

7 315383:;46

8 315793<6:8

9 315383:;46

: 3144:4;:8

; 31376<78646

< 3133<:98958

43 31333<:98958

Wudfh @ 61<983<75 61<983<75

;15 O*dqdo|vh hq frpsrvdqwhv sulqflsdohv

2-

-- Dqdo|vh hq Frpsrvdqwhv Sulqflsdohv

--

-2

surf +7, @ DFS+{,>

orfdo n/Q>

orfdo vljpd/P/yd/yh/z/TOW/TOWf>

n @ frov+{,>

Q @ urzv+{,>

vljpd @ vtuw++Q04,2Q,-vwgf+{,>

{ @ +{ 0 phdqf+{,*, 12 vljpd*>

P @ +{*{,2Q>

~yd/yh� @ hljky+P,>

z @ uhy+vruwpf+yd�yh*/4,,>

yd @ z^1/4`>

yh @ z^1/5=+N.4,`*>

TOW @ yd2n>

TOWf @ fxpvxpf+TOW,>

bdfsbvdw @ yh1-vtuw+yd*,>

bdfsbuhsuhvbydu @ bdfsbvdwa5>

bdfsbfrqwubydu @ bdfsbuhsuhvbydua5 12 yd*>

uhws+yd/yh/TOW/TOWf,>
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hqgs>

qhz>

oleudu| ffi>

gdwd @ ~ 43 43 43/

4; ; 45/

7 4: 45/

9 43 4:/

43 45 47/

43 45 ;�>

rxwsxw iloh @ ffi641rxw uhvhw>

~yd/yh/TOW/TOWf� @ dfs+gdwd,>

sulqw %Ydohxuv sursuhv = %>

sulqw yd>

sulqw %Yhfwhxuv sursuhv = %>

sulqw yh>

sulqw %Txdolwh gh uhsuhvhqwdwlrq ghv yduldeohv%>

sulqw bdfsbuhsuhvbydu>

rxwsxw rii>

Ydohxuv sursuhv =

41:8;7858

413:3:53<

314:3;5997

Yhfwhxuv sursuhv =

31:4:8:4:9 031446<:95< 319;:3<87:

0319;447734 031653:8566 3198;47<84

0314786:736 31<735;379 3163::<:3;

Txdolwh gh uhsuhvhqwdwlrq ghv yduldeohv

31<3877674 31346<3<635 313;397:5;9

31;48;7997 3144348:<9 313:6<<86<<

3136:495779 31<7998693 313494;6<85

;16 Uìvroxwlrq qxpìultxh ghv HGV

Frqvlgìurqv o*ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh�
_f E|� ' > E|cf E|�� _|n j E|cf E|�� _` E|�
f E|f� ' ff

+4;,

Vrxv fhuwdlqhv frqglwlrqv/ od vroxwlrq gh fhwwh ìtxdwlrq h{lvwh hw hvw xqltxh1 F*hvw xq surfhvvxv
gh gl�xvlrq1 O*dojrulwkph g*Hxohu0Pdux|dpd shuphw g*rewhqlu xqh vlpxodwlrq gh fh surfhvvvxv
gh gl�xvlrq1 Lo fruuhvsrqg ã od uìfxuvlrq vxlydqwh�

%�n� ' %� n > E|�c %�� �n j E|�c %��
s
���

%f ' ff
+4<,
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dyhf � oh sdv gh phvxuh +|� ' |fn ��,/ �� xq qrpeuh doìdwrluh jdxvvlhq Q Efc �� hw %� od vlpxodwlrq
gh od yduldeoh doìdwrluh f E|��1 Gdqv od surfìgxuh vxlydqwh/ qrxv dyrqv yhfwrulvì o*dojrulwkph/
sxlvtxh qrxv rewhqrqv � vlpxodwlrqv gx surfhvvxv1 px hw vljpd vrqw ghv srlqwhxuv gh surfìgxuh1
Lo frqylhqw grqf gh ohv gìfoduhu orfdohphqw frpph ghv surfìgxuhv1 Uhpdutxh} od oljqh gh frp0
pdqgh {^4/1` @ {31-rqhv+4/P,> Txhoohv vrqw ohv glphqvlrqv gh {3 B Srxyrqv0qrxv vlpxohu
ghv surfhvvxv gh gl�xvlrq gl�ìuhqwv B

surf +5, @ HxohubPdux|dpd+{3/px/vljpd/w3/W/Q/P,>

orfdo px=surf/vljpd=surf>

orfdo k/wb/{/n4/x/l/wl/{l>

k @ +W0w3,2Q>

wb @ vhtd+w3/k/Q.4,>

{ @ }hurv+Q.4/P,>

{^4/1` @ {31-rqhv+4/P,>

n4 @ vtuw+k,>

x @ uqgq+Q.4/P,>

l @ 4>

gr xqwlo l A Q>

wl @ wb^l`>

{l @ {^l/1`>

{^l.4/1` @ {l . px+wl/{l,-k . n41-vljpd+wl/{l,1-x^l.4/1`>

l @ l . 4>

hqgr>

uhws+wb/{,>

hqgs>

Qrxv srxyrqv xwlolvhu od surfìgxuh HxohubPdux|dpd srxu looxvwuhu od pìwkrgh gh Prqwh Fduor hq
�qdqfh1 Frqvlgìurqv oh sureoëph gh ydorulvdwlrq g*xqh rswlrq gh w|sh Eodfn hw Vfkrohv1 Oh sul{
gx vrxv0mdfhqw 7 E|� hvw xq prxyhphqw eurzqlhq jìrpìwultxh�

_7 E|� ' >7 E|� _|n j7 E|� _` E|�
7 E|f� ' 7f

+53,

Od vroxwlrq gh od sulph gh o*rswlrq g*dfkdw hvw grqqìh sdu oh wkìruëph gh Ih|qpdq0Ndf =

� E|f� ' e3o�. � �E7 EA ��g�n
��I|

�
+54,

Oh fkdqjhphqw gh suredelolwì hvw grqqì sdu oh wkìruëph gh Jluvdqry1 Vrxv od phvxuh gh suredelolwì
qhxwuh dx ulvtxh/ qrxv dyrqv�

_7 E|� ' o7 E|� _|n j7 E|� _` � E|�
7 E|f� ' 7f

+55,

Srxu fdofxohu od vroxwlrq gh od sulph gh o*rswlrq g*dfkdw/ qrxv srxyrqv hpsor|hu od pìwkrgh gh
Prqwh Fduor1 Vrlw 7? xqh vlpxodwlrq gh 7 EA �/ qrxv dyrqv

� E|f� * e3o�
#

�

�

�[
?'�

E7? �g�n

$
+56,
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qhz>

oleudu| ffi/sjudsk>

V3 @ 433>

N @ <;>

vljpd @ 3148>

wdx @ <82698>

u @ 313;>

F @ HxurshdqEVfdoo+V3/N/vljpd/wdx/u,>

surf D+w/{,>

uhws+u-{,>

hqgs>

surf E+w/{,>

uhws+vljpd-{,>

hqgs>

uqgvhhg 456>

Qv @ 633>

~w/V� @ HxohubPdux|dpd+V3/)D/)E/3/wdx/433/Qv,>

VW @ V^434/1`*>

Sd|Rii @ +VW 0 N, 1- + +VW0N, 1A 3 ,>

Fvlpxo @ fxpvxpf+Sd|Rii, 12 vhtd+4/4/Qv,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Vlpxodwlrq gh Prqwh0Fduor gh od sulph g*xqh rswlrq g*dfkdw%_

%_OHwxgh gh od frqyhujhqfh%,>

bsolqh @ 4�4�3�F�Qv�F�4�5�43>

{odeho+%Qrpeuh gh Vlpxodwlrqv%,>

|odeho+%Sulph%,>

|wlfv+6/:/4/43,>

judsksuw+%0f@4 0fi@ffi651hsv 0z@8%,>

{|+vhtd+4/4/Qv,/Fvlpxo,>

< Ìoìphqwv gh surjudppdwlrq dydqfìh

<14 Jhvwlrq ghv huuhxuv

<1414 Od frppdqgh HUURUORJ

Od frppdqgh huuruorj shuphw g*d!fkhu xq phvvdjh g*huuhxu1 Ohv frppdqghv vfuhhq rq hw
vfuhhq rii q*rqw sdv g*h�hw vxu o*d!fkdjh ghv huuhxuv1 Qrxv hpsor|rqv od frppdqgh huuru

srxu gì�qlu xq frgh g*huuhxu/ txl shxw íwuh whvwì sdu vfdohuu1

qhz>

rxwsxw iloh @ ffi661rxw uhvhw>
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Judskltxh ;=

ehwd @ pfr+uqgq+433/4,/uqgq+533/7,,>

vfdohuu+ehwd,>

ehwd @ pfr+uqgq+43/4,/uqgq+43/53,,>

vfdohuu+ehwd,>

ehwd @ pfr+uqgq+43/4,/uqgq+43/5,,>

vfdohuu+ehwd,>

| @ uqgq+43/4,>

{ @ uqgq+43/5,>

ehwd @ pfr+|/{�{,>

vfdohuu+ehwd,>

rxwsxw rii>

surf pfr+|/{,>

orfdo Qrev/N/ehwd>

Qrev @ urzv+|,>

N @ frov+{,>

li urzv+{, 2@ Qrev>

HUURUORJ %huuhxu = | hw { q*rqw sdv oh phph qrpeuh g*revhuydwlrqv1%>
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uhws+huuru+4,,>

hqgli>

li N A Qrev>

HUURUORJ %huuhxu = Oh qrpeuh g*revhuydwlrqv hvw prlqv judqg txh oh %_

%qrpeuh gh yduldeohv1%>

uhws+huuru+5,,>

hqgli>

ehwd @ lqysg+{*{,-{*|>

uhws+ehwd,>

hqgs>

huuhxu = | hw { q*rqw sdv oh phph qrpeuh g*revhuydwlrqv1

413333333

huuhxu = Oh qrpeuh g*revhuydwlrqv hvw prlqv judqg txh oh qrpeuh gh yduldeohv1

513333333

313333333

F=_JDXVV_FFI5_FFI661SUJ+73, = huuru J3454 = Pdwul{ qrw srvlwlyh ghilqlwh

Fxuuhqwo| dfwlyh fdoo= PFR ^73`

<1415 O*dxwrulvdwlrq g*xq fdofxo lpsrvvleoh

Gdqv fhuwdlqv fdv/ lo hvw lqwìuhvvdqw g*dxwrulvhu xq fdofxo lpsrvvleoh +o*lqyhuvlrq g*xqh pdwulfh
vlqjxolëuh/ od gìfrpsrvlwlrq gh Fkrohvn| g*xqh pdwulfh qrq s1g1v1/ hwf,/ sdu h{hpsoh srxu qh
sdv lqwhuurpsuh oh surjudpph rx srxu lqgltxhu o*huuhxu fruuhvsrqgdqwh rx hqfruh srxu fkdqjhu
g*dojrulwkph1 Fhfl hvw shuplv sdu od frppdqgh wuds1

qhz>

rxwsxw iloh @ ffi671rxw uhvhw>

| @ uqgq+43/4,>

{ @ uqgq+43/5,>

ehwd @ pfr+|/{�{,>

vfdohuu+ehwd,>

lvplvv+ehwd,>

rxwsxw rii>

surf pfr+|/{,>

orfdo rog/lqy{{/ehwd>

rog @ wudsfkn+4,>

wuds 4/4>

lqy{{ @ lqysg+{*{,>

wuds rog/4>

li vfdohuu+lqy{{,>

HUURUORJ %huuhxu = Od pdwulfh [*[ hvw vlqjxolhuh%>
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uhws+huuru+3,,>

2-

lqy{{ @ slqy+{*{,>

-2

hqgli>

ehwd @ lqy{{-{*|>

uhws+ehwd,>

hqgs>

huuhxu = Od pdwulfh [*[ hvw vlqjxolhuh

313333333

413333333

<15 Frpslodwlrq hw h{whuqdolwì ghv yduldeohv

Oruv gh od frpslodwlrq/ oh vwdwxw ghv yduldeohv h{whuqhv q*hvw uìvrox txh oruv gh o*h{ìfxwlrq1 Yr|rqv
xq h{hpsoh1 Gdqv od surfìgxuh oyj/ ohv yduldeohv d/ e/ f hw g qh vrqw sdv lqlwldolvìhv1

qhz>

oleudu| ffi/sjudsk>

ghfoduh h{whuqdo d/e/f/g>

d @ 7> e @ 5> f @ 6> g @ 4>

surf oyj+w/},>

orfdo {/|/g}>

{ @ }^4`>

| @ }^5`>

g} @ d-{ 0 e-{-| �

0f-| . g-{-| >

uhws+g},>

hqgs>

{ @ ~�>

| @ ~�>

}3 @ 4�4>

l @ 314>

gr xqwlo l A 418>

~w/}/g}� @ UxqjhNxwwd7+)oyj/}3/3/6/833,>

{ @ {�}^1/4`>

| @ |�}^1/5`>

l @ l . 314>

f @ f . l>

hqgr>

judskvhw>
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Judskltxh <=

bsqxp @ 5> bsgdwh @ %%>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%Orwnd0Yrowhuud0Jrgzlq prgho +d@7/ e@5/ f@6/ g@4,%_

%_Og{2gw @ d-{ 0e-{-| %_

%_Og|2gw @ 0f-| .g-{-|%,>

{odeho+%{%,>

|odeho+%|%,>

judsksuw+%0f@4 0fi@ffi681hsv 0z@8%,>

{|+{/|,>

Uhpdutxh = Lo q*ìwdlw sdv qìfhvvdluh gh gìfoduhu frpph h{whuqhv ohv sdudpëwuhv/ fdu ohv yduldeohv
g*xqh surfìgxuh qrq orfdohv vrqw frqvlgìuìhv dxwrpdwltxhphqw frpph ghv yduldeohv h{whuqhv1

<16 O*ìfkdqjh g*lqirupdwlrqv hqwuh surfìgxuhv

<1614 O*ìfkdqjh sdu ohv surfìgxuhv dx{loldluhv

Qrxv srxyrqv xwlolvhu ghv surfìgxuhv dx{loldluhv srxu ìfkdqjhu ghv lqirupdwlrqv1 F*hvw oh fdv gh
od surfìgxuh rswpxp1

2- rswpxp1vuf 0 Jhqhudo Qrqolqhdu Rswlpl}dwlrq

-- +F, Frs|uljkw 4<;;04<<7 e| Dswhfk V|vwhpv/ Lqf1

-- Doo Uljkwv Uhvhuyhg1

--

-- Zulwwhq e| Urqdog Vfkrhqehuj

-2

89



surf +7, @ rswpxp+iqfw/{3,>

orfdo {/i3/j/uhwfrgh>

orfdo Orsikhvv/Orslwgwd/OOrxwsxw>

OOrxwsxw @ bbrxwsxw>

~ {/i3/j/uhwfrgh/Orsikhvv/Orslwgwd � @ brswpxp+iqfw/{3/

brsdoju/brsghowd/brsgifw/brsglwhu/brsjgpg/brsjgsuf/

brsjugk/brsjwro/brskvsuf/brsnh|/brspenvw/brspgpwk/

brsplwhu/brspwlph/brsp{wu|/brssduqp/brsuwhsv/brsvkhvv/

brsvwhs/brsvwpwk/brsxvufk/brsxvujg/brsxvukv/OOrxwsxw/

bbwlwoh,>

brsikhvv @ Orsikhvv>

brslwgwd @ Orslwgwd>

uhws+{/i3/j/uhwfrgh,>

hqgs>

2-

-- rswxwlo1vuf

-- +F, Frs|uljkw 4<;;04<<7 e| Dswhfk V|vwhpv/ Lqf1

-- Doo Uljkwv Uhvhuyhg1

-2

surf +9, @ brswpxp+iqfw/{3/

Orsdoju/Orsghowd/Orsgifw/Orsglwhu/Orsjgpg/Orsjgsuf/

Orsjugk/Orsjwro/Orskvsuf/Orsnh|/Orspenvw/Orspgpwk/

Orsplwhu/Orspwlph/Orsp{wu|/Orssduqp/Orsuwhsv/

Orsvkhvv/Orsvwhs/Orsvwpwk/Orsxvufk/Orsxvujg/

Orsxvukv/OOrxwsxw/OOwlwoh,>

orfdo {/j/v/k/lwhu/n|/rog/yri/g/gifw/i3/sduqpv/envwhsv/g{/

vpdooydo/uhojudg/dojup/vwhsp/sj/n3/n4/n5/ou/oi/oo/qs/uwhsv/

wvwduw/rogw/z3/z4/z5/z6/z7/z8/z9/z:/z;/z</z43/fklwhu/k3/

wwlph/lvfwx/pdvn/ipw/rpdw/uhw/kvphwk/ehwd/yri4/yriv/gv/lw/rogipw/

wpsrs/h4/h5>

orfdo plgdoj/plgvws/plgkv/khvvp/f3/f4/vnls>

orfdo Orsikhvv/Orslwgwd>

orfdo iqfw=surf>

2-

111

-2

uhws+{/yri/j/vfdohuu+uhw,/Orsikhvv/Orslwgwd,>

hqgs>

<1615 O*ìfkdqjh sdu ohv yduldeohv joredohv

O*ìfkdqjh g*lqirupdwlrq hqwuh surfìgxuhv vh idlw jìqìudohphqw sdu ghv yduldeohv h{whuqhv1 F*hvw oh
fdv sdu h{hpsoh gh od eleolrwkëtxh WVP1 Od surfìgxuh VVPbexlog gì�qlw oh prgëoh hvsdfh0ìwdw1
Fh prgëoh hvw hq idlw vwrfnì gdqv ghv yduldeohv h{whuqhv txh shxw xwlolvhu od surfìgxuh NIlowhulqj1
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qhz>

oleudu| wvp/rswpxp/sjudsk>

ordg sxuvh^` @ sxuvh1dvf>

Qrev @ urzv+sxuvh,>

~ehwd/vwghuu/Pfry/Orjo� @ vpbOO+sxuvh/4�4,>

] @ 4> g @ 3> K @ ehwd^5`a5>

W @ 4> f @ 3> U @ 4> T @ ehwd^4`a5>

fdoo VVPbexlog+]/g/K/W/f/U/T/3,>

fdoo NIlowhulqj+sxuvh/3/3,>

|f @ NIbpdwul{+4,> 2- |^w�w04` -2

d @ NIbpdwul{+6,> 2- d^w` -2

lqg{ @ vhtd+4/4/Qrev,>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%> bsqxp @ 5>

ehjzlqg>

pdnhzlqg+</91;88/3/3/3,>

pdnhzlqg+7/6/8/518/4,>

vhwzlqg+4,>

bsiudph @ 3>

wlwoh+%ORFDO OHYHO PRGHO%_

%_O|`w^@_535p_534`w^._535h_534`w^ %_

%_535p_534`w^@_535p_534`w04^._535f_534`w^%,>

bsohjfwo @ ~5 9 4 7�> bsow|sh @ 9>

bsohjvwu @ %|`w^_3|`w�w04^%>

{|+lqg{/sxuvh�|f,>

qh{wzlqg>

wlwoh+%%,> bsqxp @ 3> bsiudph @ 3> bsd{hv @ 3> bser{ @ 48>

bsohjfwo @ ~5 < 9 7�>

bsohjvwu @ %_535p_534`w^%>

bsow|sh @ 9> bsfroru @ 47>

{|+lqg{/d,>

judsksuw+%0f@4 0fi@ffi6:1hsv 0z@8%,>

hqgzlqg>

<17 H{sruwhu xqh surfìgxuh gdqv xqh dxwuh surfìgxuh = dssolfdwlrq ã

od pìwkrgh gx pd{lpxp gh yudlvhpeodqfh

Srxu h{sruwhu xqh surfìgxuh surf4 gdqv xqh dxwuh surfìgxuh surf5/ qrxv xwlolvrqv xqh yduldeoh
h{whuqh grqw od ydohxu hvw oh srlqwhxu gh surf41 Frpphqw prgl�hu oh frgh vl qrxv vsìfl�rqv
orfdo po=surf> gdqv od surfìgxuh Pd{lpxpYudlvhpeodqfh B

2-

-- ffi1ghf 0 FFI1

-- +F, Frs|uljkw 4<<: e| Fuhglw Frpphufldo gh Iudqfh
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Judskltxh 43=

-- Doo Uljkwv Uhvhuyhg1

--

-- Joredo yduldeoh ghilqlwlrqv iru wkh FFI oleudu|

-2

ghfoduh pdwul{ bsulqw @ 4>

ghfoduh pdwul{ bpfrbGZ>

ghfoduh pdwul{ bdfsbvdw>

ghfoduh pdwul{ bdfsbuhsuhvbydu>

ghfoduh pdwul{ bdfsbfrqwubydu>

ghfoduh pdwul{ bpybirqf>

ghfoduh pdwul{ bpybsdudp>

ghfoduh pdwul{ bpybPfry @ 4> 2- hvwlpdwhxu gh od pdwulfh gh fryduldqfh -2

2-

-- ffi1h{w 0 FFI1

-- +F, Frs|uljkw 4<<: e| Fuhglw Frpphufldo gh Iudqfh

-- Doo Uljkwv Uhvhuyhg1

--

-- H{whuqdo yduldeoh ghfodudwlrqv iru wkh FFI oleudu|

-2

h{whuqdo pdwul{ bsulqw>

h{whuqdo pdwul{ bpfrbGZ>

h{whuqdo pdwul{ bdfsbvdw>

h{whuqdo pdwul{ bdfsbuhsuhvbydu>
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h{whuqdo pdwul{ bdfsbfrqwubydu>

h{whuqdo pdwul{ bpybirqf>

h{whuqdo pdwul{ bpybsdudp>

h{whuqdo pdwul{ bpybPfry>

surf bpybfulwhuh+ehwd,>

orfdo i/orjO>

i @ bpybirqf>

orfdo i=surf>

orjO @ i+ehwd,>

uhws+ 0vxpf+orjO, ,>

hqgs>

surf +7, @ Pd{lpxpYudlvhpeodqfh+po/vy,>

orfdo pob>

orfdo Qrev/n/ggo/ehwd/OrjO/jug/uhwfrgh/k/Mdf/Pfry>

orfdo vwghuu/wvwxghqw/sydoxh/qrp/pdvn/rpdw/ipw>

pob @ po>

orfdo pob=surf>

Qrev @ urzv+pob+vy,,>

n @ urzv+vy,>

ggo @ Qrev0n>

bpybirqf @ po> 2- F*hvw xq srlqwhxu -2

~ehwd/OrjO/jug/uhwfrgh� @ rswpxp+)bpybfulwhuh/vy,>

OrjO @ 0OrjO>

li bpybPfry @@ 6>

2-

Hvwlpdwhxu gh Zklwh

-2

hovhli bpybPfry @@ 5>

2-

Hvwlpdwhxu RSJ

-2

hovh>

k @ khvvs+)bpybfulwhuh/ehwd,> 2- bpybfulwhuh hvw xqh surfhgxuh -2

mdf @ judgs+po/ehwd,> 2- po hvw xq srlqwhxu -2

Pfry @ lqy+k,>

hqgli>

vwghuu @ vtuw+gldj+Pfry,,>

wvwxghqw @ ehwd12vwghuu>

sydoxh @ 5-fgiwf+dev+wvwxghqw,/ggo,>

li bsulqw @@ 4>
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sulqw iwrv+Qrev/%Qrpeuh g*revhuydwlrqv = (-1-oi%/56/3,>

sulqw iwrv+n/%Qrpeuh gh sdudphwuhv = (-1-oi%/57/3,>

sulqw iwrv+ggo/%Qrpeuh gh ghjuhv gh olehuwh = (-1-oi%/4:/3,>

sulqw iwrv+Orjo/%Ydohxu gh od irqfwlrq gh yudlvhpeodqfh = (-1-oi%/47/8,>

sulqw>

li + bpybsdudp 2@ 3 , dqg + urzv+bpybsdudp, @@ N ,>

qrp @ bpybsdudp>

hovh>

qrp @ 3'.%S%'.iwrfy+vhtd+4/4/N,/5/3,>

hqgli>

pdvn @ 3�4�4�4�4>

ohw ipw^8/6` @ %0-1-v% ; ; %-1-oi% 49 9 %-1-oi% 49 9

%-1-oi% 4: 9 %-1-oi% 49 9>

rpdw @ qrp�ehwd�vwghuu�wvwxghqw�sydoxh>

sulqw %Sdudphwuhv hvwlpdwlrq vwg1huu1 %_

% w0vwdwlvwlf s0ydoxh %>

sulqw %00000000000000000000000000000000000000000%_

%000000000000000000000000000000000%>

fdoo sulqwip+rpdw/pdvn/ipw,>

hqgli>

uhws+ehwd/vwghuu/Pfry/Orjo,>

hqgs>

Qrxv srxyrqv xwlolvhu od pìwkrgh gx pd{lpxp gh yudlvhpeodqfh srxu hvwlphu ohv prgëohv gh
uìsrqvhv txdolwdwlyhv1 Frqvlgìurqv ohv prgëohv gh fkrl{ elqrpldx{ gh od iruph

+� '

�
� dyhf od suredelolwì R�
f dyhf od suredelolwì ^� ' �� R�

+57,

Qrxv vsìfl�rqv R� gh od idêrq vxlydqwh

R� ' �h i+� ' �j ' 8
�
%�� q

�
rü 8 hvw od irqfwlrq gh uìsduwlwlrq g*xqh yduldeoh doìdwrluh1 Od yudlvhpeodqfh gh o*revhuydwlrq �

hvw doruv
u� E+�c q� ' R+�� E�� R��

�3+� +58,

g*rü
�� E+�c q� ' *?u� E+�c q� ' +� *? R� n E� � +�� *? E�� R��

Ohv ghx{ prgëohv ohv soxv frxudpphqw xwlolvìv vrqw ohv prgëohv orjlw hw surelw1 Srxu oh prgëoh
orjlw/ 8 hvw od irqfwlrq orjlvwltxh hw srxu oh prgëoh surelw/ 8 hvw od irqfwlrq gh uìsduwlwlrq gh od
orl Q Efc ��1

Frqvlgìurqv 43 lqglylgxv1 Ohv idfwhxuv D hw E shxyhqw0lov h{soltxhu oh idlw txh fhuwdlqv gh fhv
lqglylgxv srvvëghqw oh fdudfwëuh F B
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Srvvëgh od fdudfwëuh F Idfwhxu D Idfwhxu E
rxl 47 48
qrq 45 4;
qrq 5 58
rxl 49 45
qrq 9 88
qrq 7 45
rxl 45 45
qrq 6 56
rxl : :
rxl 43 88

Qrxv gì�qlvvrqv od yduldeoh +� dyhf +� ' � vl o*lqglylgx � srvvëgh oh fdudfwëuh F hw +� ' f gdqv oh
fdv frqwudluh1 Ohv yduldeohv h{solfdwlyhv { uhjurxsshqw xqh frqvwdqwh hw ohv idfwhxuv D hw E1 Srxu
wurxyhu 	q

PY
/ qrxv dyrqv fkrlvl frpph srlqw lqlwldo if��c f��c f��j1 Jìqìudohphqw/ o*hvwlpdwhxu ghv

prlqguhv fduuìv ruglqdluhv vhuw ã lqlwldolvhu o*dojrulwkph1

qhz>

oleudu| ffi/rswpxp>

ohw {^43/6` @ 4 47 48

4 45 4;

4 5 58

4 49 45

4 9 88

4 7 45

4 45 45

4 6 56

4 : :

4 43 88>

ohw | @ 4 3 3 4 3 3 4 3 4 4>

iq orjlvwltxh+{, @ h{s+{,12+4.h{s+{,,>

surf orjlw+ehwd,>

orfdo s/t>

s @ orjlvwltxh+{-ehwd,>

t @ 4 0 s>

uhws+ |1-oq+s, . +40|,1-oq+t, ,>

hqgs>

rxwsxw iloh @ ffi6;1rxw uhvhw>

bpybsdudp @ %Frqvwdqwh%�%Ydu4%�%Dxwuh%>

~ehwd/vwghuu/Pfry/Orjo� @ Pd{lpxpYudlvhpeodqfh+)orjlw/}hurv+6/4,.314,>

sulqw>

sulqw % Lqglylgx R2Q sure%>

sulqw %00000000000000000000000000000000000000000000000000000%>

sure @ orjlvwltxh+{-ehwd,>

fdoo sulqwipw+vhtd+4/4/43,�|�sure/4,>
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rxwsxw rii>

Qrpeuh g*revhuydwlrqv = 43

Qrpeuh gh sdudphwuhv = 6

Qrpeuh gh ghjuhv gh olehuwh = :

Ydohxu gh od irqfwlrq gh yudlvhpeodqfh = 0713:673

Sdudphwuhv hvwlpdwlrq vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

Frqvwdqw 0617638;5 518<589; 04165656: 3155:66<

Ydu4 31765<9: 31579973 41:88796 31455945

Dxwuh 03134367: 31377;6< 031563:87 31;57438

Lqglylgx R2Q sure

00000000000000000000000000000000000000000000000000000

4 4 31<557574;

5 3 31;5<36446

6 3 313893::47

7 4 31<99;743;

8 3 314<:85598

9 3 3146<3;<44

: 4 31;6:98475

; 3 313;8849349

< 4 316;73;879

43 4 318;4:9656

<18 Od surjudppdwlrq prgxodluh

<1814 Gìfrpsrvlwlrq g*xq dojrulwkph frpsoh{h hq dojrulwkphv vlpsohv

Srxu ghv udlvrqv idflohv ã frpsuhqguh/ lo hvw vrxyhqw suìiìudeoh gh gìfrpsrvhu xq dojrulwkph
frpsoh{h hq dojrulwkphv vlpsohv hw gh idluh fruuhvsrqguh ã fkdfxq g*hx{ xqh surfìgxuh1 F*hvw
dlqvl txh irqfwlrqqh od surfìgxuh rswpxp1 Hooh dsshooh gh qrpeuhxvhv surfìgxuhv fruuhvsrqgdqw ã
ghv dojrulwkphv ìoìphqwdluhv +fdofxo gh od pdwulfh khvvlhqqh/ gx yhfwhxu judglhqw/ lpsoìphqwdwlrq
g*xqh olqh vhdufk fxeltxh/ gh euhqw/ hwf,1

2-

-- rswpxp1ofj 0 Rswlpl}dwlrq Oleudu|

-- +F, Frs|uljkw 4<;;04<<9 e| Dswhfk V|vwhpv/ Lqf1

-- Doo Uljkwv Uhvhuyhg1

-2

rswpxp1ghf

judglhqw1ghf

rswxwlo1vuf

brswpxp = surf

bvwuvfk = surf

bvfwx5 = surf

bvwhso5 = surf

bghuly5 = surf
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bjgig = surf

bjgfg = surf

bkvvs = surf

bvwhse5 = surf

bxvuvfk5 = surf

beudfnw5 = surf

beuhqw5 = surf

bkdoi5 = surf

rswpxp1vuf

judglhqw1vuf

<1815 Ohv surfìgxuhv jìqìultxhv

<1816 Oh frþw gh od prgxodulwì

Lo | d ghx{ vrxufhv gh frþw gh od prgxodulwì = o*dssho gh od surfìgxuh +f*hvw0ã0gluh od uhfkhufkh gh
o*hpsodfphqw pìprluh, hw od frslh ghv dujxphqwv g*hqwuìh1 Fh frþw shxw íwuh wuëv ìohyì srxu ohv
surfìgxuhv wuëv vlpsohv/ frpph gdqv o*h{hpsoh vxlydqw =

qhz>

rxwsxw iloh @ ffi6<1rxw uhvhw>

C?0000000000000000000000 4 00000000000000000000000000000AC

w3 @ kvhf>

l @ 4>

gr xqwlo l A 83333>

{ @ vtuw+l,-oq+l,a5>

l @ l . 4>

hqgr>

sulqw iwrv++kvhf0w3,2433/%Whpsv gh fdofxo = (oi%/8/5,>

C?0000000000000000000000 5 00000000000000000000000000000AC

w3 @ kvhf>

l @ 4>

gr xqwlo l A 83333>

{ @ irqfwlrq4+l,>

l @ l . 4>

hqgr>

sulqw iwrv++kvhf0w3,2433/%Whpsv gh fdofxo = (oi%/8/5,>

C?0000000000000000000000 6 00000000000000000000000000000AC

w3 @ kvhf>

l @ 4>
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gr xqwlo l A 83333>

{ @ irqfwlrq5+l,>

l @ l . 4>

hqgr>

sulqw iwrv++kvhf0w3,2433/%Whpsv gh fdofxo = (oi%/8/5,>

rxwsxw rii>

surf irqfwlrq4+l,>

uhws+ vtuw+l,-oq+l,a5 ,>

hqgs>

surf irqfwlrq5+l,>

orfdo {4/{5>

{4 @ vtuw+l,>

{5 @ oq+l,a5>

{ @ {4-{5>

uhws+ { ,>

hqgs>

Whpsv gh fdofxo = 5197

Whpsv gh fdofxo = 618:

Whpsv gh fdofxo = 7189

Hq jìqìudo/ fh frþw q*hvw sdv ìohyì srxu ohv fdofxov qxpìultxhv orxugv1

qhz>

rxwsxw iloh @ ffi731rxw uhvhw>

C?0000000000000000000000 4 00000000000000000000000000000AC

w3 @ kvhf>

l @ 4>

gr xqwlo l A 43>

x @ uqgq+43-l/43-l,>

x @ x*x>

{ @ ruwk+lqysg+x,-fkro+x,,>

l @ l . 4>

hqgr>

sulqw iwrv++kvhf0w3,2433/%Whpsv gh fdofxo = (oi%/8/5,>

C?0000000000000000000000 5 00000000000000000000000000000AC

w3 @ kvhf>

l @ 4>

gr xqwlo l A 43>

{ @ irqfwlrq+l,>

l @ l . 4>

98



hqgr>

sulqw iwrv++kvhf0w3,2433/%Whpsv gh fdofxo = (oi%/8/5,>

rxwsxw rii>

surf irqfwlrq+l,>

orfdo x/{>

x @ uqgq+43-l/43-l,>

x @ x*x>

{ @ ruwk+lqysg+x,-fkro+x,,>

uhws+ { ,>

hqgs>

Whpsv gh fdofxo = 5196

Whpsv gh fdofxo = 5197

<19 Ohv surfìgxuhv vdqv dujxphqw gh uhwrxu

<1914 Xq h{hpsoh

<1915 Ohv surfìgxuhv gh w|sh uhvhw

Ohv surfìgxuhv vdqv dujxphqwv shxyhqw vhuylu ã lqlwldolvhu ohv yduldeohv joredohv ã ohxuv ydohxuv sdu
gìidxw1

surf +3, @ FFIvhw>

bsulqw @ 4>

bpybPfry @ 4>

uhws>

hqgs>

qhz>

oleudu| ffi>

FFIvhw>

2-

111

-2

FFIvhw>

<1916 Ohv prwv foìv

2-

--A fkglu

--

-- Sxusrvh= Fkdqjh gluhfwru|1

--

-- Irupdw= fkglu gluvwu>

--

-- Lqsxw= gluvwu olwhudo/ gluhfwru| wr fkdqjh wr1

--

-- Uhpdunv= Wklv lv iru lqwhudfwlyh xvh1 Xvh FkdqjhGlu+, lq
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-- d surjudp1

--

-- Wkh zrunlqj gluhfwru| lv olvwhg lq wkh vwdwxv

-- uhsruw rq wkh XQL[ yhuvlrq1

-2

&liGRV

nh|zrug fkglu+glu,>

glu @ %fg % '. glu>

grv aglu>

hqgs>

&hovh

nh|zrug fkglu+glu,>

li +FkdqjhGlu+glu, '@@ %%,>

sulqw %Fdqqrw fkdqjh gluhfwru| wr % glu>

hqgli>

hqgs>

&hqgli

<1: Surjudppdwlrq ìyìqhphqwlhooh

Lo h{lvwh txhotxhv surjudpphv JDXVV +sdu h{hpsoh FrpSdu rx EdfnSursdjdwlrq, txl qh
qìfhvvlwhqw dxfxqh frqqdlvvdqfh vxu oh odqjdjh hw txl xwlolvhqw xq hqylurqqhphqw Lqsxw2Rxwsxw1
JDXVV srvvëgh txhotxhv sulplwlyhv srxu od surjudppdwlrq ìyìqhphqwlhooh1 Od yhuvlrq �qdoh srxu
Zlqgrzv <82QW frpsuhqgud vþuhphqw xq hqvhpeoh frpsohw gh frppdqghv JXL +idêrq r0pdwul{,1
F*hvw grqf o*rffdvlrq g*dssuhqguh ã fuìhu ghv lqwhuidfhv srxu ghv xwlolvdwhxuv txl qh frqqdlvvhqw
sdv JDXVV1

qhz>

fdoo GdwdPhqx>

surf +3, @ GdwdPhqx>

orfdo vw>

orfdo wlwuh/fkrl{>

ohw vwulqj vw^7/4` @ %Frqyhuvlrq Grqqhhv 000A JDXVV%

%Frqyhuvlrq JDXVV 000A Grqqhhv%

%Prglilfdwlrq Edvh gh grqqhhv JDXVV%

%Txlwwhu%>

wlwuh @ %Jhvwlrq ghv edvhv gh grqqhhv JDXVV%>

fkrl{ @ 3>

gr xqwlo fkrl{ @@ 7>

fkrl{ @ bphqxbjhqhudo+wlwuh/vw,>

li fkrl{ @@ 4>
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fdoo bGdwdPhqxb4>

hovhli fkrl{ @@ 5>

fdoo bGdwdPhqxb5>

hovhli fkrl{ @@ 6>

fdoo bGdwdPhqxb6>

hqgli>

hqgr>

fov>

hqg>

uhws>

hqgs>

surf +3, @ bGdwdPhqxb4>

orfdo vw>

orfdo wlwuh/fkrl{>

ohw vwulqj vw^7/4` @ %FYV 000A JDXVV%

%VDV 000A JDXVV%

%DVFLL 000A JDXVV%

%Uhwrxu dx phqx sulqfsdo%>

wlwuh @ %Frqyhuvlrq g*xqh edvh gh grqqhhv dx irupdw JDXVV%>

fkrl{ @ 3>

gr xqwlo fkrl{ @@ 7>

fkrl{ @ bphqxbjhqhudo+wlwuh/vw,>

li fkrl{ @@ 4>

fdoo fyv5jdxvv>

hqgli>

hqgr>

fdoo GdwdPhqx>

uhws>

hqgs>

surf +3, @ bGdwdPhqxb5>

orfdo vw>

orfdo wlwuh/fkrl{>

ohw vwulqj vw^7/4` @ %JDXVV 000A FYV%

%JDXVV 000A VDV%

%JDXVV 000A DVFLL%

%Uhwrxu dx phqx sulqfsdo%>

wlwuh @ %Frqyhuvlrq g*xqh edvh gh grqqhhv JDXVV%>

fkrl{ @ 3>
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gr xqwlo fkrl{ @@ 7>

fkrl{ @ bphqxbjhqhudo+wlwuh/vw,>

hqgr>

fdoo GdwdPhqx>

uhws>

hqgs>

surf +3, @ bGdwdPhqxb6>

orfdo vw>

orfdo wlwuh/fkrl{>

ohw vwulqj vw^8/4` @ %Fkdujhphqw g*xqh edvh JDXVV%

%Uhqrpphu xqh yduldeoh%

%Dmrxwhu xqh yduldeoh%

%Dmrxwhu xqh revhuydwlrq%

%Uhwrxu dx phqx sulqfsdo%>

wlwuh @ %Prglilfdwlrq g*xqh edvh gh grqqhhv JDXVV%>

fkrl{ @ 3>

gr xqwlo fkrl{ @@ 8>

fkrl{ @ bphqxbjhqhudo+wlwuh/vw,>

hqgr>

fdoo GdwdPhqx>

uhws>

hqgs>

surf bphqxbjhqhudo+wlwuh/vw,>

orfdo Q/orqjxhxu/l/fkrl{>

orfdo vwu3/vwu4/lqg{/o>

Q @ urzv+vw,>

orqjxhxu @ }hurv+Q/4,>

l @ 4>

gr xqwlo l A Q>

orqjxhxu^l` @ vwuohq+vw^l`,>

l @ l . 4>

hqgr>

orqjxhxu @ pd{f+orqjxhxu,>

li orqjxhxu ?@ 53>

orqjxhxu @ 53>

hqgli>
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orqjxhxu @ orqjxhxu . 43>

fov>

vwu3 @ fkuv+78-rqhv+4/orqjxhxu.5,,>

vwu4 @ fkuv+457�}hurv+4/orqjxhxu,�457,>

2- Fdguh -2

o @ pd{f+fhlo++orqjxhxu25, 0 vwuohq+wlwuh,25, � 3,>

orfdwh 5/43.o> sulqw xsshu+wlwuh,>

orfdwh 8/43> sulqw vwu3>

l @ 9>

gr xqwlo l A +5-Q.:,>

orfdwh l/43> sulqw vwu4>

l @ l . 4>

hqgr>

orfdwh +5-Q.;,/43> sulqw vwu3>

2- Fkrl{ -2

l @ 4>

gr xqwlo l A Q>

orfdwh +7.5-l,/45> sulqw iwrv+l/%(oi1%/4/3,'.vw^l`>

l @ l . 4>

hqgr>

orfdwh +5-Q.9,/48> sulqw %Yrwuh fkrl{ = %>

lqg{ @ vhtd+4/4/Q,>

fkrl{ @ 3>

gr xqwlo vxpf+fkrl{ 1@@ lqg{,>

orfdwh +5-Q.9,/63> sulqw % %>

orfdwh +5-Q.9,/63> fkrl{ @ frq+4/4,>

hqgr>

uhws+fkrl{,>

hqgs>

surf +3, @ fyv5jdxvv>

uhws>

hqgs>
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Hfudq q�4

JHVWLRQ GHV EDVHV GH GRQQHHV JDXVV

0000000000000000000000000000000000000000000000

� 41Frqyhuvlrq Grqqhhv 000A JDXVV �

� �

� 51Frqyhuvlrq JDXVV 000A Grqqhhv �

� �

� 61Prglilfdwlrq Edvh gh grqqhhv JDXVV �

� �

� 71Txlwwhu �

� �

� Yrwuh fkrl{ = B �

� �

0000000000000000000000000000000000000000000000
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Hfudq q�5

FRQYHUVLRQ G*XQH EDVH GH GRQQHHV DX IRUPDW JDXVV

00000000000000000000000000000000000

� 41FYV 000A JDXVV �

� �

� 51VDV 000A JDXVV �

� �

� 61DVFLL 000A JDXVV �

� �

� 71Uhwrxu dx phqx sulqfsdo �

� �

� Yrwuh fkrl{ = B �

� �

00000000000000000000000000000000000
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Hfudq q�6

FRQYHUVLRQ G*XQH EDVH GH GRQQHHV JDXVV

00000000000000000000000000000000000

� 41JDXVV 000A FYV �

� �

� 51JDXVV 000A VDV �

� �

� 61JDXVV 000A DVFLL �

� �

� 71Uhwrxu dx phqx sulqfsdo �

� �

� Yrwuh fkrl{ = B �

� �

00000000000000000000000000000000000
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Hfudq q�7

PRGLILFDWLRQ G*XQH EDVH GH GRQQHHV JDXVV

000000000000000000000000000000000000000

� 41Fkdujhphqw g*xqh edvh JDXVV �

� �

� 51Uhqrpphu xqh yduldeoh �

� �

� 61Dmrxwhu xqh yduldeoh �

� �

� 71Dmrxwhu xqh revhuydwlrq �

� �

� 81Uhwrxu dx phqx sulqfsdo �

� �

� Yrwuh fkrl{ = B �

� �

000000000000000000000000000000000000000
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<1; Oh vw|oh gh surjudppdwlrq

Lo hvw frqvhlooì g*dgrswhu xq vw|oh gh surjudppdwlrq1 Fhod uhqg ohv surjudpphv soxv fodluv hw
soxv idflohv ã gìfkl�uhu1 Lo hvw grqf suìiìudeoh g*xwlolvhu ghv pdmxvfxohv/ ghv plqxvfxohv/ ghv
wdexodwlrqv/ ghv hvsdfhphqwv/ ghv vdxwv gh oljqhv hw dgrswhu ghv frqyhqwlrqv srxu ohv yduldeohv
h{whuqhv1 Fkrlvlvvh} dyhf suìfdxwlrq oh qrp ghv yduldeohv rx ghv surfìgxuhv1 Shqvh} vxuwrxw
tx*xq xwlolvdwhxu h{whuqh shxw xq mrxu rx o*dxwuh gìflghu gh prgl�hu yrwuh surjudpph1 Idflolwh}
oxl grqf od wåfkh1
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