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4 Lqwurgxfwlrq

5 Ohv rswlrqv gh fkdqjh

514 Od irupxoh gh Jdupdq hw Nrkokdjhq ^4<;5`

Frqvlgìurqv xqh rswlrq gh fkdqjh1 Qrxv qrwrqv 7f od ydohxu gx vrxv0mdfhqw/ g oh sul{ g*h{huflfh/
j od yrodwlolwì gx frxuv gh fkdqjh/ o oh wdx{ g*lqwìuíw lqvwdqwdqì qdwlrqdo hw o
 oh wdx{ g*lqwìuíw
lqvwdqwdqì ìwudqjhu1 Od sulph gh o*rswlrq g*dfkdw gh pdwxulwì � hvw grqqì sdu od irupxoh vxlydqwh =
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Oh frgh JDXVV fruuhvsrqg dx surjudpph vxlydqw1 Txhotxhv uhpdutxhv =

41 Od �q g*xqh lqvwuxfwlrq fruuhvsrqg dx srlqw0ylujxoh1 Lo hvw grqf srvvleoh gh phwwuh soxvlhxuv
lqvwuxfwlrqv vxu xqh píph oljqh1 Fhod lpsoltxh dxvvl tx*xqh lqvwuxfwlrq shxw whqlu vxu
soxvlhxuv oljqhv1

51 Qrxv rewhqrqv o*d!fkdjh g*xqh lqirupdwlrq dx pr|hq gh od frppdqgh sulqw1 Lo h{lvwh
soxvlhxuv frppdqghv srxu djlu vxu oh irupdwdjh = irupdw/ iwrv/ sulqwip/ sulqwipw/ hwf1

61 Qrxv srxyrqv uìfxsìuhu ohv uìvxowdwv gdqv xq �fklhu wh{wh dvfll dx pr|hq ghv lqvwuxfwlrqv
rxwsxw iloh hw rxwsxw rii1 Od frppdqgh rxwsxw iloh dgphw ghx{ rswlrqv uhvhw +	 ,
hw rq +		,1

qhz>

V3 @ 618>

N @ 618>

wdx @ 932698>

u @ 313;>

uvwdu @ 3139>

vljpd @ 313<>

z @ vljpd-vtuw+wdx,>

g4 @ + oq+V32N, . +u0uvwdu,-wdx ,2z . 318-z>

g5 @ g4 0 z>

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

sulqw F>

rxwsxw iloh @ jn41rxw uhvhw>

sulqw iwrv+F/%Ydohxu gh od sulph g*dfkdw = (oi%/8/6,>

rxwsxw rii>
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Ydohxu gh od sulph g*dfkdw = 31389

JDXVV hvw xq odqjdjh pdwulflho yhfwrulvì1 Srxu fdofxohu soxvlhxuv sulphv g*rswlrq/ lo q*hvw sdv
qìfhvvdluh g*xwlolvhu xqh erxfoh1 Qrxv srxyrqv hpsor|hu ohv rsìudwhxuv . � . +ìoìphqw sdu
ìoìphqw,1 Fhv rsìudwhxuv vrqw ohv vxlydqwv =

n � �	 � � �*

Gdqv o*h{hpsoh vxlydqw/ qrxv fdofxorqv od sulph g*rswlrq g*dfkdw srxu flqt sul{ g*h{huflfh gl�ì0
uhqwv1 Uhpdutxh} o*xwlolvdwlrq gh od frqfdwìqdwlrq yhuwlfdoh m srxu gì�qlu oh yhfwhxu1

H{huflfh 514 Xwlolvhu o*lqvwuxfwlrq ohw srxu gì�qlu od yduldeoh N1

qhz>

V3 @ 618>

N @ 617;�617<�618�6184�6185>

wdx @ 932698>

u @ 313;>

uvwdu @ 3139>

vljpd @ 313<>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

g5 @ g4 0 z>

F @ h{s+0uvwdu1-wdx,1-V31-fgiq+g4, 0 n1-h{s+0u1-wdx,1-fgiq+g5,>

rxwsxw iloh @ jn51rxw uhvhw>

sulqw % N F %>

sulqw N�F>

rxwsxw rii>

N F

617;33333 3139:637497

617<33333 3139495::7;

618333333 31389589;:;

618433333 313844<667:

618533333 3137976:398

Xq dxwuh h{hpsoh gh yhfwrulvdwlrq =

qhz>

V3 @ 618>

N @ 617;�617<�618�6184�6185>

wdx @ 932698�632698>

u @ 313;>

uvwdu @ 3139>

vljpd @ 313<>

5



z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

g5 @ g4 0 z>

F @ h{s+0uvwdu1-wdx,1-V31-fgiq+g4, 0 n1-h{s+0u1-wdx,1-fgiq+g5,>

rxwsxw iloh @ jn61rxw uhvhw>

sulqw F>

rxwsxw rii>

3139:637497 3137<<944<9

3139495::7; 3137746<<<:

31389589;:; 3136;:85:96

313844<667: 31366;366;3

3137976:398 3135<5<36<3

51414 Od qrwlrq gh surfìgxuh

Xqh surfìgxuh hvw xq eorf gh frppdqghv txl shxw íwuh xwlolvì soxvlhxuv irlv gdqv oh surjudpph1
Fhod shuphw g*hylwhu gh qrpeuhxvhv uhgrqgdqfhv1 Qrxv uhpdutxrqv txh od irupxoh gh Jdupdq hw
Nrkokdjhq gìshqg gh vl{ yduldeohv1 Fhv vl{ yduldeohv vhurqw ohv yduldeohv lqsxw gh od surfìgxuh1
Od yduldeoh rxwsxw vhud elhq vþu oh sul{ gh o*rswlrq g*dfkdw1 Txhotxhv uhpdutxhv =

41 Xqh surfìgxuh frpphqfh hw �qlw wrxmrxuv dyhf ohv frppdqghv surf hw hqgs1

51 Oh qrp g*xq surfìgxuh qh shxw gìsdvvhu 65 fdudfwëuhv1

61 Wrxwhv ohv yduldeohv g*xqh surfìgxuhv vrqw gì�qlhv gh idêrq orfdohv1

71 JDXVV q*hvw sdv xq odqjdjh w|sì1 Ohv gìfodudwlrqv lqwhjhu/ frpsoh{/ uhdo/ hwf q*rqw sdv gh
vhqv1

81 Qrxv srxyrqv sodfhu od surfìgxuh q*lpsruwh rü gdqv oh surjudpph1

H{huflfh 515 Prgl�hu oh surjudpph hq xwlolvdqw od gluhfwlyh gh frpslodwlrq &lqfoxgh1

qhz>

oleudu| sjudsk>

surf fdooJN+V3/N/vljpd/wdx/u/uvwdu,>

orfdo z/g4/g5/F>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

g5 @ g4 0 z>

F @ h{s+0uvwdu1-wdx,1-V31-fgiq+g4, 0 n1-h{s+0u1-wdx,1-fgiq+g5,>

uhws+F,>

hqgs>
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Judskltxh 4=

V3 @ 618>

wdx @ 932698>

u @ 313;>

uvwdu @ 3139>

vljpd @ 313<>

rxwsxw iloh @ jn71rxw uhvhw>

sulqw fdooJN+6184/V3/vljpd/wdx/u/uvwdu,>

rxwsxw rii>

Sul{H{huflfh @ vhtd+6178/3134/434,>

Sulph @ fdooJN+V3/Sul{H{huflfh/vljpd/wdx/u/uvwdu,>

judskvhw>

bsqxp @ 5> bsgdwh @ %%>

{odeho+%Sul{ g*h{huflfh%,>

|odeho+%Sulph gh o*rswlrq g*dfkdw%,>

judsksuw+%0f@4 0fi@jn71hsv%,>

{|+Sul{H{huflfh/Sulph,>

31394:;;378
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51415 Od qrwlrq gh eleolrwkëtxh

Xqh eleolrwkëtxh hvw xqh froohfwlrq gh urxwlqhv +ohv surfìgxuhv, txl vrqw jìqìudohphqw xwlolvìhv gh
idêrq iuìtxhqwh1 Fhooh0fl hvw frqvwlwxìh 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
h{hpsoh/

f=qjdxvv
m $ OLE
m $ VUF

m �$ HGI
m $ VUFbWVP

Dlqvl/ od eleolrwkëtxh HGI vhud gìfoduìh gdqv oh uìshuwrluh ole dyhf oh �fklhu hgi1ofj hw ohv frghv
vrxufhv vh wurxyhurqw gdqv oh uìshuwrluh vuf2hgi1 Ohv �fklhuv vrxufhv qh vrqw ulhq g*dxwuh tx*xqh
froohfwlrq gh urxwlqhv1 Yrlfl frpphqw vh suìvhqwh oh �fklhu jn1vuf =

surf fdooJN+V3/N/vljpd/wdx/u/uvwdu,>

orfdo z/g4/g5/F>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

g5 @ g4 0 z>

F @ h{s+0uvwdu1-wdx,1-V31-fgiq+g4, 0 n1-h{s+0u1-wdx,1-fgiq+g5,>

uhws+F,>

hqgs>

surf sxwJN+V3/N/vljpd/wdx/u/uvwdu,>

orfdo z/g4/g5/S>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

g5 @ g4 0 z>

S @ 0h{s+0uvwdu1-wdx,1-V31-fgiq+0g4, . n1-h{s+0u1-wdx,1-fgiq+0g5,>

uhws+S,>

hqgs>

Srxu frqvwuxluh od eleolrwkëtxh/ qrxv xwlolvrqv od frppdqgh ole/ sdu h{hpsoh

ole hgi jn1vuf

Oh �fklhu hgi1ofj hvw doruv oh vxlydqw =
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f=_jdxvv_vuf_hgi_jn1vuf

fdoojn = surf

sxwjn = surf

Yìul�rqv oh uhodwlrq gh sdulwì fdoo2sxw1

qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<�6183�6184>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

F @ fdooJN+V3/N/313</wdx/u/uvwdu,>

S @ sxwJN+V3/N/313</wdx/u/uvwdu,>

glii @ +F 0 S, 0 +V31-h{s+0uvwdu1-wdx, 0 N1-h{s+0u1-wdx,,>

rxwsxw iloh @ jn81rxw uhvhw>

sulqw glii>

rxwsxw rii>

3133333333

3133333333

71773;<54h0349

H{huflfh 516 Wudqviruphu ohv surfìgxuhv fdooJN hw sxwJN hq xqh vhxoh surfìgxuh dyhf ghx{
vruwlhv F hw S1

H{huflfh 517 Lqwurgxluh xqh yduldeoh joredoh txl shuphw gh fkrlvlu oh w|sh gh o*rswlrq +�sxw� rx
�fdoo�,1

515 Od pìwkrgh elqrpldoh g*ìydoxdwlrq

51514 Frqvwuxfwlrq gh od surfìgxuh

Qrxv udsshorqv txh od sulph g*xqh rswlrq gh fkdqjh gdqv oh prgëoh gh Fr{/ Urvv hw Uxelqvwhlq
hvw grqqìh sdu od irupxoh vxlydqwh =
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Qrxv srxyrqv lpsoìphqwhu fhwwh irupxoh gh od idêrq vxlydqwh =
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surf +5, @ rswlrqFUU+V3/N/vljpd/wdx/u/uvwdu/Q,>

orfdo x/g/id/slb/t>

orfdo m/E/F/S/J>

x @ h{s+vljpd1-vtuw+wdx12Q,,>

g @ 412x>

id @ h{s+0u1-wdx,>

slb @ +h{s++u0uvwdu,1-wdx12Q,0g,12+x0g,>

t @ 4 0 slb>

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

E @ +Q$,12++m$,1-++Q0m,$,,>

F @ 3>

S @ 3>

m @ 3>

gr xqwlo m A Q>

J @ V31-+xam,1-+ga+Q0m,, 0 N>

J @ J 1- + J 1A 3,>

F @ F . E^m.4`-+slbam,1-+ta+Q0m,,1-J>

J @ N 0 V31-+xam,1-+ga+Q0m,,>

J @ J 1- + J 1A 3,>

S @ S . E^m.4`-+slbam,1-+ta+Q0m,,1-J>

m @ m . 4>

hqgr>

F @ id1-F>

S @ id1-S>

uhws+F/S,>

hqgs>

Xqh uhpdutxh lpsruwdqwh1 Qrxv dyrqv fkrlvl g*xwlolvhu xqh erxfoh vxu oh qrpeuh g*duelwudjh
srxu idluh sruwhu od yhfwrulvdwlrq vxu ohv dxwuhv sdudpëwuhv1 Frpphqw ìylwhu od erxfoh vl qrxv
qh yrxorqv sdv od yhfwrulvdwlrq B

51515 Txhotxhv h{hpsohv g*xwlolvdwlrq

H{huflfh 518 Dmrxwhu od surfìgxuh rswlrqFUU ã od eleolrwkëtxh HGI1

Gdqv o*h{hpsoh vxlydqw/ qrxv yìul�rqv od uhodwlrq gh sdulwì fdoo2sxw srxu oh prgëoh FUU1

qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<�6183�6184>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

:



Q @ 6>

~F/S� @ rswlrqFUU+V3/N/313</wdx/u/uvwdu/Q,>

glii @ +F 0 S, 0 +V31-h{s+0uvwdu1-wdx, 0 N1-h{s+0u1-wdx,,>

rxwsxw iloh @ fuu41rxw uhvhw>

sulqw glii>

rxwsxw rii>

619::946;h0349

41;:68347h0349

71:4;77:<h0349

Yrlfl xq h{hpsoh gh frqyhujhqfh gx prgëoh gh FUU yhuv oh prgëoh JN1

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

N @ 617<8�618>

vljpd @ 313<�3149>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

SulphJN @ fdooJN+V3/N/vljpd/wdx/u/uvwdu,>

Q @ 433>

SulphFUU @ plvv+}hurv+5/Q,/3,>

l @ 6>

gr xqwlo l A Q>

~SulphFUU^1/l`/S� @ rswlrqFUU+V3/N/vljpd/wdx/u/uvwdu/l,>

l @ l . 4>

hqgr>

wlwuh @ %Frqyhujhqfh gh od sulph FUU yhuv od sulph JN%>

judskvhw>

bsgdwh @ %%> bsqxp @ 5> bsozlgwk @ 3�43>

wlwoh+wlwuh'.%_Osuhplhuh rswlrq%,>

judsksuw+%0f@4 0fi@fuu41hsv%,>

{|+vhtd+4/4/Q,/SulphFUU^4/1`*�SulphJN^4`-rqhv+Q/4,,>

516 Fdofxo gx ghowd g*xqh rswlrq

51614 Pìwkrghv dqdo|wltxh hw qxpìultxh

Srxu oh prgëoh gh Jdupdq hw Nrkokdjhq/ qrxv dyrqv

{F ' e3o

�x E_��
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Judskltxh 5=

Gdqv oh surjudpph vxlydqw/ qrxv fdofxorqv oh ghowd g*xqh rswlrq g*dfkdw gh idêrq dqdo|wltxh hw
qxpìultxh1 Srxu fhod/ qrxv xwlolvrqv od surfìgxuh judgs1 Txhotxhv uhpdutxhv =

41 judgs hvw xqh surfìgxuh hw qrq xqh frppdqgh gh JDXVV1 Hooh hvw gì�qlh gdqv od eleolr0
wkëtxh JDXVV1

51 Fhwwh frppdqgh shuphw g*rewhqlu oh yhfwhxu judglhqw rx od pdwulfh mdfrelhqqh g*xqh irqfwlrq
s E%� srxu % ìjdo ã %f1 Lo hvw grqf qìfhvvdluh gh wudqviruphu od surfìgxuh fdooJN hq xqh
irqfwlrq gh od iruph � E7�1

61 Srxu sdvvhu xqh irqfwlrq frpph dujxphqw g*xqh surfìgxuh/ qrxv xwlolvrqv xq srlqwhxu )1

71 Oh fdofxo dqdo|wltxh v*dyëuh sduwlfxolëuhphqw lqwìuhvvdqw oruvtxh qrxv qh glvsrvrqv sdv gh
irupxohv dqdo|wltxhv +rswlrq gh w|sh FUU/ rswlrqv dpìulfdlqhv hw h{rwltxhv,1

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

N @ 617<8>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

surf ghowdJN+V3/N/vljpd/wdx/u/uvwdu,>

orfdo z/g4/ghowd>

<



z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

ghowd @ h{s+0uvwdu1-wdx,1-fgiq+g4,>

uhws+ghowd,>

hqgs>

surf IrqfwlrqDx{loldluh+V3,>

uhws+fdooJN+V3/N/vljpd/wdx/u/uvwdu,,>

hqgs>

ghowd4 @ ghowdJN+V3/N/vljpd/wdx/u/uvwdu,>

ghowd5 @ judgs+)IrqfwlrqDx{loldluh/618,>

rxwsxw iloh @ ghowd41rxw uhvhw>

sulqw ghowd4>

sulqw ghowd5>

rxwsxw rii>

31886489;7

31886489<3

Yrlfl xq qrxyho h{hpsoh gh yhfwrulvdwlrq =

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

N @ 617<8>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ vhtd+82698/42698/<9,>

surf ghowdJN+V3/N/vljpd/wdx/u/uvwdu,>

orfdo z/g4/ghowd>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

ghowd @ h{s+0uvwdu1-wdx,1-fgiq+g4,>

uhws+ghowd,>

hqgs>

surf IrqfwlrqDx{loldluh+V3,>
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Judskltxh 6=

uhws+fdooJN+V3/N/vljpd/wdx/u/uvwdu,,>

hqgs>

ghowd4 @ ghowdJN+V3/N/vljpd/wdx/u/uvwdu,>

ghowd5 @ judgs+)IrqfwlrqDx{loldluh/618,>

judskvhw>

bsqxp @ 5> bsgdwh @ %%> bsd{kw @ 3163>

irqwv+%vlpsoh{ vlpjupd%,>

|odeho+%_535G_534%,>

{odeho+%_535w_534%,>

judsksuw+%0f@4 0fi@ghowd51hsv%,>

{|+wdx/ghowd4�ghowd5,>

51615 Dssolfdwlrq dx prgëoh FUU

Yrlfl xq shwlw h{hpsoh txl prqwuh od gl�ìuhqfh irqgdphqwdoh hqwuh ohv erxfohv gr zkloh hw gr
xqwlo hw od erxfoh iru1 Srxu fhwwh ghuqlëuh lqvwuxfwlrq/ o*lqglfh hvw xqh yduldeoh orfdolvìh1

qhz>

oleudu| hgi/sjudsk>

ghfoduh pdwul{ Q>

V3 @ 618>
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N @ 617<8>

vljpd @ 313<>

wdx @ <32698>

u @ 313;>

uvwdu @ 3139>

surf ghowdJN+V3/N/vljpd/wdx/u/uvwdu,>

orfdo z/g4/ghowd>

z @ vljpd1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

ghowd @ h{s+0uvwdu1-wdx,1-fgiq+g4,>

uhws+ghowd,>

hqgs>

surf IrqfwlrqDx{loldluh+V3,>

orfdo F/S>

~F/S� @ rswlrqFUU+V3/N/vljpd/wdx/u/uvwdu/Q,>

uhws+F,>

hqgs>

rxwsxw iloh @ ghowd61rxw uhvhw>

ghowd4 @ ghowdJN+V3/N/vljpd/wdx/u/uvwdu,>

sulqw %ghowd4 @ % ghowd4>

iru Q +4/8/4,>

ghowd5 @ judgs+)IrqfwlrqDx{loldluh/V3,>

sulqw ghowd5>

hqgiru>

sulqw %Q @ % Q>

iru l +4/43/4,>

Q @ l>

ghowd5 @ judgs+)IrqfwlrqDx{loldluh/V3,>

sulqw ghowd5>

hqgiru>

rxwsxw rii>

ghowd4 @ 3188:3<<66

1

1

1

1

1

Q @ 3133333333

3188:;:888
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31:;5<<5<6

3187<44947

31:57:4437

3187:64<48

319<84;7<8

31879885;8

319:994<83

3187945<49

319968:977

Dmrxwrqv xqh surfìgxuh gh fdofxo gx GHOWD srxu oh prgëoh FUU ã od eleolrwkëtxh HGI1 Srxu
fhod/ qrxv ghyrqv xwlolvhu ghv yduldeohv h{whuqhv1 Qrxv frqvwuxlvrqv ghx{ �fklhuv1 Oh �fklhu 1ghf
shuphw gh gìfoduhu ohv yduldeohv hw oh �fklhu 1h{w shuphw gh ohv uhqguh h{whuqhv1

ghowd1ghf

ghfoduh pdwul{ bghowdFUUbN>

ghfoduh pdwul{ bghowdFUUbvljpd>

ghfoduh pdwul{ bghowdFUUbwdx>

ghfoduh pdwul{ bghowdFUUbu>

ghfoduh pdwul{ bghowdFUUbuvwdu>

ghfoduh pdwul{ bghowdFUUbQ>

ghowd1h{w

h{whuqdo pdwul{ bghowdFUUbN>

h{whuqdo pdwul{ bghowdFUUbvljpd>

h{whuqdo pdwul{ bghowdFUUbwdx>

h{whuqdo pdwul{ bghowdFUUbu>

h{whuqdo pdwul{ bghowdFUUbuvwdu>

h{whuqdo pdwul{ bghowdFUUbQ>

ghowd1vuf

surf ghowdFUU+V3/N/vljpd/wdx/u/uvwdu/Q,>

orfdo ghowd>

bghowdFUUbN @ N>

bghowdFUUbvljpd @ vljpd>

bghowdFUUbwdx @ wdx>

bghowdFUUbu @ u>

bghowdFUUbuvwdu @ uvwdu>

bghowdFUUbQ @ Q>

ghowd @ judgs+)IrqfwlrqDx{loldluh/V3,>

uhws+ghowd,>

hqgs>

surf IrqfwlrqDx{loldluh+V3,>

orfdo N/vljpd/wdx/u/uvwdu/Q>

orfdo F/S>
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N @ bghowdFUUbN>

vljpd @ bghowdFUUbvljpd>

wdx @ bghowdFUUbwdx>

u @ bghowdFUUbu>

uvwdu @ bghowdFUUbuvwdu>

Q @ bghowdFUUbQ>

~F/S� @ rswlrqFUU+V3/bghowdFUUbN/bghowdFUUbvljpd/bghowdFUUbwdx/u/uvwdu/Q,>

uhws+F,>

hqgs>

Srxu udmrxwhu od surfìgxuh ghowdFUU ã od eleolrwkëtxh HGI/ qrxv h{ìfxwrqv ohv oljqhv gh frp0
pdqghv vxlydqwhv =

ole hgi ghowd1ghf

ole hgi ghowd1h{w

ole hgi ghowd1vuf

Oh �fklhu hgi1ofj ghylhqw =

f=_jdxvv_vuf_hgi_jn1vuf

fdoojn = surf

sxwjn = surf

f=_jdxvv_vuf_hgi_fuu1vuf

rswlrqfuu = surf

f=_jdxvv_vuf_hgi_ghowd1ghf

bghowdfuubn = pdwul{

bghowdfuubvljpd = pdwul{

bghowdfuubwdx = pdwul{

bghowdfuubu = pdwul{

bghowdfuubuvwdu = pdwul{

bghowdfuubq = pdwul{

f=_jdxvv_vuf_hgi_ghowd1h{w

f=_jdxvv_vuf_hgi_ghowd1vuf

ghowdfuu = surf

irqfwlrqdx{loldluh = surf

Yrlfl xq h{hpsoh g*xwlolvdwlrq gh od surfìgxuh ghowdFUU gh od eleolrwkëtxh HGI =

qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<8>

vljpd @ 313<>

wdx @ <32698>

u @ 313;>
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uvwdu @ 3139>

rxwsxw iloh @ ghowd71rxw uhvhw>

l @ 4>

gr xqwlo l A 7>

ghowd @ ghowdFUU+V3/N/vljpd/wdx/u/uvwdu/l,>

sulqw ghowd>

l @ l . 4>

hqgr>

rxwsxw rii>

3188:;:888

31:;5<<5<6

3187<44947

31:57:4437

51616 H{whqvlrq dx{ dxwuhv frh!flhqwv fdudfwìulvwltxhv

Qrxv srxyrqv fdofxohu ohv dxwuhv frh!flhqwv fdudfwìulvwltxhv gh od píph idêrq txh suìfìghpphqw1

H{huflfh 519 Dgdswhu ohv surjudpphv suìfìghqwv srxu oh JDPPD1 Qrxv udsshorqv txh

KF '
e3o


�� E_��

7fj
s
�

Srxu rewhqlu od pdwulfh khvvlhqqh/ xwlolvhu od frppdqgh khvvs1

517 Ohv dxwuhv w|shv g*rswlrq

51714 Ohv rswlrqv h{rwltxhv

Srxu ydorulvhu ohv rswlrqv h{rwltxhv gh fkdqjh gdqv oh fdv gx prgëoh gh FUU/ qrxv ghyrqv frqv0
wuxluh ghx{ surfìgxuhv dx{loldluhv1 Od suhplëuh fruuhvsrqg ã xqh surfìgxuh gh gìqrpeuhphqw gh
fkhplqv elqrpldx{ g*ruguh � 1 Sdu h{hpsoh/ srxu � ìjdo ã 5/ qrxv dyrqv 7 fkhplqv srvvleohv

E�c ��

E�c f�

Efc ��

Efc f�

Srxu � ìjdo ã 6/ qrxv dyrqv ; fkhplqv srvvleohv

E�c �c ��

E�c �c f�

E�c fc ��

E�c fc f�

Efc �c ��

Efc �c f�

Efc fc ��

Efc fc f�
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Oh fdv jìqìudo q*hvw sdv wuëv idfloh ã surjudpphu1 Qìdqprlqv/ o*xwlolvdwlrq gx surgxlw gh Nurqhfnhu
1-1 hw g*xqh surfìgxuh gh uìgxfwlrq gh pdwulfh wulpu shuphw g*rewhqlu xq frgh dvvh} frxuw1 Lo
vx!w gh uhpdutxhu txh qrxv srxyrqv hpsor|hu od vìtxhqfh vxlydqwh

5
997

�
�
�
�

6
::8$
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�
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6
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f
f

�
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D sduwlu g*xq yhfwhxu frpsrvì gh 4 hw 3/ qrxv jdugrqv od sduwlh pìgldqh +dyhf od frppdqgh
wulpu, txh qrxv uhsurgxlvrqv +dyhf oh surgxlw gh Nurqhfnhu 1-1,1 Od ghx{lëph surfìgxuh txl
shuphw gh frqvwuxluh ohv fkhplqv elqrpldx{ gx prgëoh gh ydorulvdwlrq ghv dfwliv frqwlqjhqwv gh
w|sh Fr{/ Urvv hw Uxelqvwhlq hvw edvìh vxu od surfìgxuh suìfìghqwh1 O*lgìh hvw gh uhpsodfhu od
ydohxu 4 sdu oh frh!flhqw � hw od ydohxu 3 sdu oh frh!flhqw _1 Qrxv srxyrqv xwlolvhu doruv fhwwh
surfìgxuh srxu ydorulvhu ohv rswlrqv h{rwltxhv/ sdu h{hpsoh ohv rswlrqv dvldwltxhv rx orrnedfn1
Srxu rewhqlu od ydohxu gh o*rswlrq h{rwltxh/ qrxv xwlolvrqv oh píph dojrulwkph =

41 Frqvwuxfwlrq gh o*hqvhpeoh ghv fkhplqv elqrpldx{ >

51 Gìwhuplqdwlrq gh od irqfwlrq gh sd|r� srxu wrxv ohv ìwdwv gh od qdwxuh >

61 Fdofxo gx sul{ gh o*rswlrq hq xwlolvdqw od phvxuh gh suredelolwì ulvtxh qhxwuh1

Txhotxhv frpphqwdluhv vxu oh frgh =

� V hvw xqh pdwulfh gh glphqvlrq 2��E� n �� dyhf � oh qrpeuh g*duelwudjhv gx prgëoh FUU1
Fkdtxh oljqh gh od pdwulfh fruuhvsrqg ã xqh wudmhfwrluh gx vrxv0mdfhqw vrxv od phvxuh gh
suredelolwì qhxwuh dx ulvtxh1

� VW @ V^1/Qduelwudjh.4`> shuphw gh vìohfwlrqqhu od � n �0lëph frorqqh gh od pdwulfh V1
VW hvw grqf xq yhfwhxu gh glphqvlrq 2� frpsuhqdqw ohv ydohxuv gx vrxv0mdfhqw ã o*ìfkìdqfh
gh o*rswlrq srxu o*hqvhpeoh ghv ìwdwv gh od qdwxuh1

� Vp @ plqf+V*,> fruuhvsrqg dx{ ydohxuv sulvhv sdu od irqfwlrq 4�?
|f$|$A

7 E|�1

� Qrxv rewhqrqv od irqfwlrq gh sd|r� C EA � ' 4@ 

�
fc 7 EA �� 4�?

|f$|$A
7 E|�

�
hq hpsor|dqw ohv

rsìudwhxuv ìoìphqw sdu ìoìphqw 1- hw 1:1

2-

-- Surfhgxuh gh ghqrpeuhphqw ghv fkhplqv elqrpldx{

-2

surf +4, @ bghqrpeuhphqwFkhplqvElqrpldx{+Qduelwudjh,>

orfdo {/fq/{l/l>

49



{ @ }hurv+5aQduelwudjh/Qduelwudjh,>

fq @ 5a+Qduelwudjh04,>

{l @ rqhv+fq/4,�}hurv+fq/4,>

{^1/4` @ {l>

l @ 5>

gr xqwlo l A Qduelwudjh>

fq @ fq25>

{l @ wulpu+{l/fq/fq,>

{^1/l` @ rqhv+5a+l04,/4,1-1{l>

l @ l . 4>

hqgr>

uhws+{,>

hqgs>

2-

-- Surfhgxuh gh frqvwuxfwlrq ghv fkhplqv elqrpldx{

-2

surf +6, @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/ghowd/Qduelwudjh,>

orfdo x/g/slb/id>

orfdo {/V/Vl/l/{l/fq/m/sure>

x @ h{s+vljpd-vtuw+wdx2Qduelwudjh,,> 2- frhiilflhqw gh kdxvvh -2

g @ 42x> 2- frhiilflhqw gh edlvvh -2

slb @ +h{s++u0ghowd,-wdx2Qduelwudjh,0g,

2+x0g,> 2- suredelolwh elqrpldoh -2

id @ h{s+0u-wdx,> 2- idfwhxu g*dfwxdolvdwlrq -2

{ @ bghqrpeuhphqwFkhplqvElqrpldx{+Qduelwudjh,>

V @ }hurv+5aQduelwudjh/Qduelwudjh.4,>

V^1/4` @ V3-rqhv+5aQduelwudjh/4,>

Vl @ V3>

l @ 4>

gr xqwlo l A Qduelwudjh>

{l @ {^1/l`>

fq @ {l 1@@ 4>

Vl @ Vl 1- +x1-fq . g1-+40fq,,>

V^1/l.4` @ Vl>

l @ l . 4>

hqgr>

m @ vxpf+{*,>

sure @ +slbam,1-++40slb,a+Qduelwudjh0m,,>

uhws+V/sure/id,>

hqgs>

2-

--

4:



-2

surf +5, @ IordwlqjVwulnhRswlrq+V3/vljpd/wdx/u/uvwdu/Qduelwudjh,>

orfdo V/sure/id>

orfdo VW/Vp/Jfdoo/Jsxw>

orfdo iordwFdoo/iordwSxw>

~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/uvwdu/Qduelwudjh,>

VW @ V^1/Qduelwudjh.4`>

Vp @ phdqf+V*,>

Jfdoo @ VW 0 Vp>

Jfdoo @ Jfdoo 1- +Jfdoo 1A 3,>

Jsxw @ Vp 0 VW>

Jsxw @ Jsxw 1- +Jsxw 1A 3,>

iordwFdoo @ id-+sure*Jfdoo,>

iordwSxw @ id-+sure*Jsxw,>

uhws+iordwFdoo/iordwSxw,>

hqgs>

surf +5, @ Il{hgVwulnhRswlrq+V3/N/vljpd/wdx/u/uvwdu/Qduelwudjh,>

orfdo V/sure/id>

orfdo Vp/Jfdoo/Jsxw>

orfdo il{hgFdoo/il{hgSxw>

~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/uvwdu/Qduelwudjh,>

Vp @ phdqf+V*,>

Jfdoo @ Vp 0 N>

Jfdoo @ Jfdoo 1- +Jfdoo 1A 3,>

Jsxw @ N 0 Vp>

Jsxw @ Jsxw 1- +Jsxw 1A 3,>

il{hgFdoo @ id-+sure*Jfdoo,>

il{hgsxw @ id-+sure*Jsxw,>

uhws+il{hgFdoo/il{hgSxw,>

hqgs>

surf +5, @ OrrnEdfnRswlrq+V3/vljpd/wdx/u/uvwdu/Qduelwudjh,>

orfdo V/sure/id>

orfdo VW/Vplq/Vpd{/Jfdoo/Jsxw>

orfdo oeFdoo/oeSxw>

4;



~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/uvwdu/Qduelwudjh,>

VW @ V^1/Qduelwudjh.4`>

Vplq @ plqf+V*,>

Vpd{ @ pd{f+V*,>

Jfdoo @ VW 0 Vplq>

Jfdoo @ Jfdoo 1- +Jfdoo 1A 3,>

Jsxw @ Vpd{ 0 VW>

Jsxw @ Jsxw 1- +Jsxw 1A 3,>

oeFdoo @ id-+sure*Jfdoo,>

oeSxw @ id-+sure*Jsxw,>

uhws+oeFdoo/oeSxw,>

hqgs>

Yr|rqv xq h{hpsoh g*xwlolvdwlrq gh od suhplëuh surfìgxuh =

qhz>

oleudu| hgi>

{ @ bghqrpeuhphqwFkhplqvElqrpldx{+7,>

rxwsxw iloh @ h{rwlf41rxw uhvhw>

fdoo sulqwipw+{/4,>

rxwsxw rii>

4 4 4 4

4 4 4 3

4 4 3 4

4 4 3 3

4 3 4 4

4 3 4 3

4 3 3 4

4 3 3 3

3 4 4 4

3 4 4 3

3 4 3 4

3 4 3 3

3 3 4 4

3 3 4 3

3 3 3 4

3 3 3 3

Qrxv srxyrqv uhwurxyhu oh sul{ gh o*rswlrq g*dfkdw hxursìhqqh ã sduwlu ghv wudmhfwrluhv elqrpldohv/
sxlvtxh qrxv dyrqv vrxv od phvxuh gh suredelolwì qhxwuh dx ulvtxh

� ' e3o�. � dC EA �o

dyhf
C EA � ' E7 EA ��g�n

4<



qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

Q @ 6>

~F/S� @ rswlrqFUU+V3/N/313</wdx/u/uvwdu/Q,>

~V/sure/id� @ bfrqvwuxfwlrqFkhplqvElqrpldx{+V3/vljpd/wdx/u/uvwdu/Q,>

rxwsxw iloh @ h{rwlf51rxw uhvhw>

sulqw %Fkhplqv elqrpldx{ =%>

fdoo sulqwipw+V/4,>

sulqw %Irqfwlrq gh suredelolwh ulvtxh0qhxwuh =%>

fdoo sulqwipw+sure/4,>

VW @ V^1/Q.4`>

J4 @ VW 0 N> J5 @ N 0 VW>

J4 @ J4 1- +J4 1A 3,> J5 @ J5 1- +J5 1A 3,>

sulqw %F @ % F>

sulqw %S @ % S>

sulqw %id-+sure*J4, @ % id-+sure*J4, >

sulqw %id-+sure*J5, @ % id-+sure*J5, >

rxwsxw rii>

Fkhplqv elqrpldx{ =

618 618:784;4 61983955; 61:5;67:;

618 618:784;4 61983955; 618:784;4

618 618:784;4 618 618:784;4

618 618:784;4 618 6175:3687

618 6175:3687 618 618:784;4

618 6175:3687 618 6175:3687

618 6175:3687 616888<4; 6175:3687

618 6175:3687 616888<4; 615;896::

Irqfwlrq gh suredelolwh ulvtxh0qhxwuh =

314745545

3145<<976;

3145<<976;

3144<937;8

3145<<976;

3144<937;8

3144<937;8

314433:43<

F @ 31398:7585<

S @ 313777<:<9<

id-+sure*J4, @ 31398:7585<

53



id-+sure*J5, @ 313777<:<9<

Yrlfl xq h{hpsoh gh ydorulvdwlrq g*xqh rswlrq orrn0edfn =

qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

Q @ 6>

~F/S� @ rswlrqFUU+V3/N/313</wdx/u/uvwdu/Q,>

~Foe/Soe� @ OrrnEdfnRswlrq+V3/vljpd/wdx/u/uvwdu/Q,>

rxwsxw iloh @ h{rwlf61rxw uhvhw>

sulqw %rswlrq hxurshhqqh%>

sulqw F�S>

sulqw %rswlrq orrn0edfn%>

sulqw Foe�Soe>

rxwsxw rii>

rswlrq hxurshhqqh

31398:7585< 313777<:<9<

rswlrq orrn0edfn

313:;5<6379 3139:9;6865

51715 Ohv rswlrqv dpìulfdlqhv

Qrxv qrxv lqwìuhvvrqv xqltxhphqw ã od ydorulvdwlrq ghv rswlrqv dpìulfdlqhv gdqv oh prgëoh gh
FUU1 Srxu ohv prgëohv hq whpsv frqwlqx/ qrxv srxyrqv xwlolvhu ohv dojrulwkphv g*dssur{lpdwlrq
txdgudwltxh hw gh gl�ìuhqfhv �qlhv +yrlu JDXVV hw od �qdqfh,1
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Od whfkqltxh gh uhprqwìh gh o*dueuh1 Qrxv udsshorqv txh o*dueuh elqrpldo gx vrxv0mdfhqw
vh suìvhqwh gh od idêrq vxlydqwh =

��7f

��3�_7f

��32_27f

�27f
(
) ��3�_�7f

�7f
(
)

111

7f
(
) �_7f

(
) ��3�_�7f

_7f
(
)

111

_27f
(
) ��_�3�7f

�2_�327f

��_�3�7f

_�7f

O*dueuh ghv ydohxuv lqwulqvëtxhv gh o*rswlrq hvw doruv gh od iruph vxlydqwh =
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(
)

111

�2
f

(
) ��

�

��
2

��
�

��
f

Gdqv oh fdv ghv rswlrqv dpìulfdlqhv/ od ydohxu lqwulqvëtxh gh o*rswlrq hvw

�6
� ' 4@ 

��
��_63�7f �g

�
n
c e3o

�

�

�
Z�6n�

�n� n E�� Z��6n�
�

��
Txhotxhv uhpdutxhv =

41 Qrxv xwlolvrqv xq yhfwhxu srxu frghu o*dueuh elqrpldo1 Qrxv dyrqv dlqvl

@hMhi E7� '

5
999999999997

7f

�7f

_7f

�27f

�_7f

_27f
111

_�7f

6
:::::::::::8
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51 Oh fdofxo gh Z�6n�
�n� n E�� Z��6n�

� hvw yhfwrulvì hq xwlolvdqw oh sulqflsh vxlydqw =

�2 '

5
7 �2

2

�2
�

�2
f

6
8 �$ Z

�
�2
2

�2
�

�
n E�� Z�

�
�2
�

�2
f

�

Fhod uhylhqw ã frqvwuxluh ghx{ yhfwhxuv1 Srxu oh suhplhu yhfwhxu/ qrxv ìolplqrqv od ghuqlëuh
frpsrvdqwh hw srxu oh vhfrqg yhfwhxu od suhplëuh frpsrvdqwh1

61 Od ydohxu gh o*rswlrq dpìulfdlqh fruuhvsrqg ã od ydohxu lqwulqvëtxh �f1

surf +5, @ RswlrqDphulfdlqh+V3/N/vljpd/wdx/u/uvwdu/Q,>

orfdo x/g/slb/id/WuhhbV/WuhhbR>

orfdo dueuhV/dueuhF/n4/n5/l/Vl/m>

orfdo Sd|Rii/Yl/Ylb/bYl/F>

dueuhV @ }hurv++q.4,-+q.5,25/4,>

dueuhF @ }hurv++q.4,-+q.5,25/4,>

2- Sdudphwuhv gx prghoh -2

x @ h{s+vljpd-vtuw+wdx2q,,>

g @ 42x>

slb @ +h{s++u0uvwdu,-wdx2q,0g,2+x0g,>

id @ h{s+0u-wdx2q,>

2- Dueuh gx vrxv0mdfhqw -2

n4 @ 3>

l @ 3>

gr xqwlo l A q>

n5 @ n4.4.l>

m @ vhtd+3/4/l.4,>

Vl @ V3-+gam,1-+xauhy+m,,>

dueuhV^4.n4=n5` @ Vl>

n4 @ n5>

l @ l . 4>

hqgr>

2- Dojrulwkph gh uhprqwhh gh o*dueuh -2

Sd|Rii @ Vl 0 N>

Sd|Rii @ Sd|Rii1-+Sd|Rii1A3,>

Yl @ Sd|Rii>

n5 @ +q.4,-+q.5,25>

n4 @ n5 0 q>

dueuhF^n4=n5` @ Yl>

l @ q 0 4>

gr zkloh l A@ 3>

n5 @ n4 0 4>

n4 @ n5 0 l>

Ylb @ wulpu+Yl/3/4,>

bYl @ wulpu+Yl/4/3,>
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Yl @ id-+slb-Ylb . +40slb,-bYl,>

Vl @ dueuhV^n4=n5`>

Sd|Rii @ Vl 0 N>

Sd|Rii @ Sd|Rii1-+Sd|Rii1A3,>

Yl @ pd{f++Sd|Rii�Yl,*,>

dueuhF^n4=n5` @ Yl>

l @ l 0 4>

hqgr>

F @ dueuhF^4`>

uhws+F/dueuhF,>

hqgs>

Yrlfl xq h{hpsoh g*xwlolvdwlrq gh od surfìgxuh rswlrqDphulfdlqh1

qhz>

oleudu| hgi>

V3 @ 618>

N @ 6184>

vljpd @ 314<>

wdx @ <32698>

u @ 313;>

uvwdu @ 313:8>

Q @ 7>

~Fdp/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/wdx/u/uvwdu/Q,>

~Fhx/Shx� @ RswlrqFUU+V3/N/vljpd/wdx/u/uvwdu/Q,>

rxwsxw iloh @ dp41rxw uhvhw>

sulqw %rswlrq dphulfdlqh @% Fdp>

sulqw %rswlrq hxurshhqqh @% Fhx>

rxwsxw rii>

rswlrq dphulfdlqh @ 31453:;7::

rswlrq hxurshhqqh @ 3145395<36

H{huflfh 51: Hoderuhu xqh surfìgxuh gh ydorulvdwlrq gh o*rswlrq hxursìhqqh edvìh vxu od whfkqltxh
gh uhprqwìh gh o*dueuh1 Qrxv udsshorqv txh qrxv dyrqv

�6
� ' e3o

�

�

�
Z�6n�

�n� n E� � Z��6n�
�

�
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Uhsuìvhqwdwlrq judskltxh gh o*dueuh1 Qrxv srxyrqv wuëv idflohphqw ylvxdolvhu xq dueuh el0
qrpldo hq frqvlgìudqw xq duudqjhphqw ghv ydohxuv gh o*dueuh gdqv xqh pdwulfh fduuìh1 Qrxv dyrqv

� � � ��
�

� � �2
2 �

� ��
� � ��

2

�f � �2
� �

� ��
f � ��

�

� � �2
f �

� � � ��
f

O*lgìh hvw hqvxlwh gh uhpsodfhu o*d!fkdjh gh � sdu xq fdudfwëuh eodqf1 Gdqv od surfìgxuh/ �
fruuhvsrqg ã xqh ydohxu pdqtxdqwh hw qrxv prgl�rqv o*d!fkdjh gh od ydohxu pdqtxdqwh ã o*dlgh
gh o*lqvwuxfwlrq Pv|p1

surf +3, @ DiilfkdjhDueuh+{,>

orfdo O/q/Dueuh/m/{m/lqg{>

O @ urzv+{,>

q @ +04.vtuw+4.;-O,,25>

Dueuh @ plvv+}hurv+5-q04/q,/3,>

m @ 4>

gr xqwlo m A q>

{m @ VhohfwlrqDuelwudjh+{/m,>

lqg{ @ vhtd+q.40m/5/m,>

Dueuh^lqg{/m` @ {m>

m @ m . 4>

hqgr>

Pv|p % %>

sulqw Dueuh>

Pv|p %1%>

uhws>

hqgs>

surf +4, @ VhohfwlrqDuelwudjh+{/m,>

orfdo O/q/lqg{/{m>

O @ urzv+{,>

q @ +04.vtuw+4.;-O,,25>

lqg{ @ m-+m04,25>

{m @ {^4.lqg{=lqg{.m`>

uhws+{m,>

hqgs>

Yrlfl od uhsuìvhqwdwlrq gh o*dueuh ghv ydohxuv lqwulqvëtxhv gh o*rswlrq dpìulfdlqh suìfìghqwh =
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qhz>

oleudu| hgi>

V3 @ 618>

N @ 6184>

vljpd @ 314<>

wdx @ <32698>

u @ 313;>

uvwdu @ 313:8>

Q @ 7>

~Fdp/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/wdx/u/uvwdu/Q,>

rxwsxw iloh @ dp51rxw uhvhw>

sulqw %Dueuh ghv ydohxuv lqwulqvhtxhv gh o*rswlrq dphulfdlqh g*dfkdw%>

fdoo diilfkdjhDueuh+dueuhF,>

rxwsxw rii>

Dueuh ghv ydohxuv lqwulqvhtxhv gh o*rswlrq dphulfdlqh g*dfkdw

31:49;8365

318553;7;8

3166;8867; 316695<6;5

315395:66: 31497799<5

31453:;7:: 313;3766:65 3133333333

3136<6699<: 3133333333

3133333333 3133333333

3133333333

3133333333

Uhpdutxh1 Qrxv xwlolvrqv od frppdqgh rxwzlgwk srxu �ìodujlu� o*hvsdfh g*d!fkdjh1

518 Oh fdofxo gh od yrodwlolwì lpsolflwh

Lo h{lvwh soxvlhxuv pìwkrghv srxu fdofxohu qxpìultxhphqw od yrodwlolwì lpsolflwh g*xqh rswlrq1 Ohv
ghx{ soxv fìoëeuhv vrqw fhoohv gh od elvhfwlrq hw gh Qhzwrq0Udskvrq1

51814 O*dojrulwkph gh od elvhfwlrq

Frqvlgìurqv o*ìtxdwlrq xqlglphqvlrqqhooh

} E%� ' +f

Fhod uhylhqw ã fkhufkhu %f who txh
s E%f� ' f

dyhf
s E%� ' } E%�� +f

Vxssrvrqv txh od irqfwlrq } hvw vwulfwhphqw furlvvdqwh1 Vrlhqw ghx{ vfdodluhv @ hw K whov txh

s E@� 	 f 	 s EK�
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Od vroxwlrq gh o*ìtxdwlrq yìul�h doruv od frqglwlrq @ 	 %f 	 K1 Frqvlgìurqv oh srlqw S who txh
S ' @nK

2
1 Doruv vl s ES� 	 f/ od vroxwlrq dssduwlhqw ã o*lqwhuydooh dSc Ko1 Gdqv oh fdv frqwudluh/ od

vroxwlrq dssduwlhqw ã o*lqwhuydooh d@c So1 Qrxv dyrqv uìgxlw gh prlwlì o*lqwhuydooh txl frqwlhqw od
vroxwlrq1 Qrxv srxyrqv uhfrpphqfhu o*rsìudwlrq1 Gdqv fh fdv/ od orqjxhxu gx qrxyho lqwhuydooh
vhud txdwuh irlv soxv shwlwh txh o*lqwhuydooh ruljlqho1 Hq uìlwìudqw o*rsìudwlrq xq fhuwdlq qrpeuh
gh irlv/ qrxv srxyrqv wurxyhu xq lqwhuydooh uhodwlyhphqw shwlw txl hqfdguh od vroxwlrq1 Txhotxhv
uhpdutxhv =

41 Od surfìgxuh vxlydqwh hvw yhfwrulvìh1 Fhfl h{soltxh srxutxrl qrxv xwlolvrqv ohv rsìudwhxuv
. � . soxw÷w txh od vwuxfwxuh gh frqwu÷oh li 111 hovh 111 hqgli1

51 Yrxv srxyh} hpsor|hu xqh yduldeoh h{whuqh txl shuphw ã o*xwlolvdwhxu gh �{hu oxl0píph oh
fulwëuh gh frqyhujhqfh1

61 Yrxv srxyh} dxvvl fdofxohu oh qrpeuh rswlpdo g*lwìudwlrqv hw yìul�hu txh

�lwhu '

�
*? EK� @�� *? 0

*? 2

�

71 Od frppdqgh HUURUORJ shuphw g*d!fkhu ghv phvvdjhv g*huuhxu/ txl vrqw vwrfnìv gdqv oh
�fklhu jdxvv1huu1

surf elvhfwlrq+i/d/e,>

orfdo i=surf>

orfdo |d/|e/Qrev/f/|f/lqg{4/lqg{5>

|d @ i+d,> |e @ i+e,>

Qrev @ urzv+|d,>

li + pd{f+|d, A 3 , ru + plqf+|e, ? 3 ,>

HUURUORJ %huuhxu = pdxydlvh lqlwldolvdwlrq gh d hw e1%>

hqg>

hqgli>

gr zkloh pd{f+dev+d0e,, A 313333334> 2- fulwhuh gh frqyhujhqfh -2

f @ +d.e,25>

|f @ i+f,>

lqg{4 @ |f1?3>

lqg{5 @ 4 0 lqg{4>

d @ lqg{41-f . lqg{51-d>

e @ lqg{41-e . lqg{51-f>

hqgr>

f @ +d.e,25>

uhws+f,>

hqgs>

Gdqv o*h{hpsoh vxlydqw/ qrxv fkhufkrqv/ gdqv xq suhplhu whpsv/ ã uìvrxguh o*ìtxdwlrq

%2 n i T % ' �

Gdqv xq vhfrqg whpsv/ qrxv looxvwurqv oh sulqflsh gh yhfwrulvdwlrq1

5:



qhz>

oleudu| hgi>

rxwsxw iloh @ elvhfw41rxw uhvhw>

surf irqfwlrq+{,>

uhws+{a5 . h{s+{, 0 6,>

hqgs>

vroxwlrq @ elvhfwlrq+)irqfwlrq/3/7,>

sulqw %Od vroxwlrq hvw % vroxwlrq>

surf irqfwlrq5+{,>

orfdo |>

| @ {^4`a5 . h{s+{^4`, 0 6 �

{^5`a6 . h{s+{^5`, 0 6 >

uhws+|,>

hqgs>

vroxwlrq @ elvhfwlrq+)irqfwlrq5/3�3/7�7,>

sulqw %Ohv vroxwlrqv vrqw % vroxwlrq>

rxwsxw rii>

Od vroxwlrq hvw 31;677;743

Ohv vroxwlrqv vrqw

31;677;743

31;934:55:

Fdofxohu od yrodwlolwì lpsolflwh g*xqh rswlrq hvw doruv wuëv vlpsoh1 Od vhxoh gl!fxowì hvw gh fkrlvlu
@ hw K fruuhfwhphqw1

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

N @ 618>

wdx @ 932698>

u @ 313;>

uvwdu @ 3139>

F @ 31389>

surf IrqfwlrqRemhfwli+vljpd,>

uhws+fdooJN+V3/N/vljpd/wdx/u/uvwdu, 0 F ,>

hqgs>

rxwsxw iloh @ yrolps41rxw uhvhw>

sulqw fdooJN+V3/N/3134/wdx/u/uvwdu,>

sulqw fdooJN+V3/N/3183/wdx/u/uvwdu,>

5;



Judskltxh 7=

yrolps @ elvhfwlrq+)IrqfwlrqRemhfwli/3134/3183,>

sulqw %Yrodwlolwh lpsolflwh @ % yrolps>

rxwsxw rii>

wdx @ vhtd+432698/42698/433,>

h @ rqhv+urzv+wdx,/4,>

yrolps @ elvhfwlrq+)IrqfwlrqRemhfwli/3134-h/3183-h,>

judskvhw>

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

irqwv+%vlpsoh{ vlpjupd%,>

{odeho+%_535w_534%,>

|odeho+%_535v_534^lpsolflwh`%,>

judsksuw+%0f@4 0fi@yrolps41hsv%,>

{|+wdx/yrolps,>

3134635<6:;

315;8399<8

Yrodwlolwh lpsolflwh @ 313;<86<38;
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51815 O*dojrulwkph gh Qhzwrq0Udskvrq

Edvì vxu xqh h{sdqvlrq gh Wd|oru ã o*ruguh 4/ fhoxl0fl suhqg od iruph vxlydqwh =

%�n� ' %� � s E%��

s � E%��

Gdqv qrwuh fdv/ s fruuhvsrqg ã od gl�ìuhqfh hqwuh oh sul{ wkìrultxh gh o*rswlrq +grqqì sdu od
irupxoh gh Jdupdq hw Nrkokdjhq, hw od ydohxu revhuyìh vxu oh pdufkì hw s � q*hvw ulhq g*dxwuh txh
oh Yhjd gh o*rswlrq1 Qrxv udsshorqv tx*lo hvw ìjdo ã

rfe
3o
�

s
�� E_��

O*dojrulwkph gh Qhzwrq0Udskvrq qìfhvvlwh xqh ydohxu gh gìsduw1 Pdqdvwhu hw Nrhkohu suìfrqlvhqw
gh suhqguh

jvy '
2

�

����*?
�
7f

g

�
n Eo � o
� �

����
surf YrodwlolwhLpsolflwh+V3/N/wdx/u/uvwdu/F,>

orfdo vy/vljpd/z/g4/Yhjd>

vljpd @ 5-dev+oq+V312N, . +u0uvwdu,1-wdx,12wdx>

vy @ 4 . vljpd>

gr zkloh pd{f+dev+vljpd0vy,, A 313333334> 2- fulwhuh gh frqyhujhqfh -2

vy @ vljpd>

z @ vy1-vtuw+wdx,>

g4 @ + oq+V312N, . +u0uvwdu,1-wdx ,12z . 318-z>

Yhjd @ V31-h{s+0uvwdu1-wdx,1-vtuw+wdx,1-sgiq+g4,>

vljpd @ vy 0 +fdooJN+V3/N/vy/wdx/u/uvwdu, 0 F,12Yhjd>

hqgr>

uhws+vljpd,>

hqgs>

Qrxv uhwurxyrqv elhq ohv uìvxowdwv suìfìghqwv1

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

N @ 618>

wdx @ 932698>

u @ 313;>

uvwdu @ 3139>

F @ 31389>

yrolps @ YrodwlolwhLpsolflwh+V3/N/wdx/u/uvwdu/F,>

rxwsxw iloh @ yrolps51rxw uhvhw>

sulqw %Yrodwlolwh lpsolflwh @ % yrolps>
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rxwsxw rii>

wdx @ vhtd+432698/42698/433,>

h @ rqhv+urzv+wdx,/4,>

yrolps @ YrodwlolwhLpsolflwh+V3/N/wdx/u/uvwdu/F,>

judskvhw>

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

irqwv+%vlpsoh{ vlpjupd%,>

{odeho+%_535w_534%,>

|odeho+%_535v_534^lpsolflwh`%,>

{|+wdx/yrolps,>

Yrodwlolwh lpsolflwh @ 313;<86<375

6 Od pìwkrgh gh Prqwh Fduor

614 Looxvwudwlrq gx wkìruëph gh olplwh fhqwudoh

Vrlw f xqh yduldeoh doìdwrluh1 Qrxv dyrqv

7f�

Th�$
�<"

. dfo

Gh qrpeuhxvhv pìwkrghv gh Prqwh Fduor vrqw edvìhv vxu fh uìvxowdw1 Qrxv srxyrqv looxvwuhu fh
wkìruëph dyhf od orl gh suredelolwì �2

�1 Srxu jìqìuhuhu ghv qrpeuhv doìdwrluhv/ qrxv xwlolvrqv od
uhodwlrq

�2
� ' dQ Efc ��o2

Qrxv dyrqv o*lpsuhvvlrq txh 7f� d �whqgdqfh� ã vh udssurfkhu gh od ydohxu xqlwdluh oruvtxh oh
qrpeuh gh vlpxodwlrqv dxjphqwh1

qhz>

oleudu| sjudsk>

uqgvhhg 456>

Qv @ 5333>

q @ vhtd+4/4/Qv,>

x @ uqgq+Qv/4,>

fkl5 @ xa5>

{edu @ fxpvxpf+fkl5,12q>

judskvhw>

bsqxp @ 5> bsgdwh @ %%>

wlwoh+%Looxvwudwlrq gx wkhruhph fhqwudo olplwh%,>

{odeho+%Qrpeuh gh vlpxodwlrqv%,>

|odeho+%Pr|hqqh%,>

bsolqh @ 4�4�3�4�Qv�4�4�8�43>

|wlfv+31;/415/314/43,>

judsksuw+%0f@4 0fi@wfo41hsv%,>

{|+q/{edu,>
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Judskltxh 8=

Srxu prqwuhu od frqyhujhqfh/ qrxv srxyrqv fdofxohu ohv irqfwlrqv gh ghqvlwì hpslultxhv +ã o*dlgh
gh od pìwkrgh ghv qr|dx{, srxu gl�ìuhqwhv ydohxuv gh � 1 Qrxv yìul�rqv txh fhoohv0fl vrqw soxv
frqfhqwuìhv dxwrxu gh od pr|hqqh oruvtxh � dxjphqwh1

qhz>

oleudu| sjudsk/wvp/rswpxp>

uqgvhhg 456>

Qu @ 533>

Qv @ 433>

x @ uqgq+Qv/Qu,>

fkl5 @ xa5>

{edu4 @ phdqf+fkl5,>

Qv @ 833>

x @ uqgq+Qv/Qu,>

fkl5 @ xa5>

{edu5 @ phdqf+fkl5,>

Qv @ 4333>

x @ uqgq+Qv/Qu,>

fkl5 @ xa5>

{edu6 @ phdqf+fkl5,>

~{4/g4/i4/uhwfrgh� @ Nhuqho+{edu4,>
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Judskltxh 9=

~{5/g5/i5/uhwfrgh� @ Nhuqho+{edu5,>

~{6/g6/i6/uhwfrgh� @ Nhuqho+{edu6,>

judskvhw>

bsqxp @ 5> bsgdwh @ %%> bsow|sh @ 9�4�6>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%Irqfwlrq gh ghqvlwh hpslultxh gh %_

%_535_367V_534`l@4^^^Q``[`l^_535y8_534Q%,>

bsohjvwu @ %Q @ 433_333Q @ 833_333Q @ 4333%>

bsohjfwo @ ~5 9 : 6�>

judsksuw+%0f@4 0fi@wfo51hsv%,>

{|+{4�{5�{6/g4�g5�g6,>

615 Dssolfdwlrq dx prgëoh FUU

Srxu fdofxohu ohv sulphv g*rswlrqv gdqv oh prgëoh FUU/ qrxv dyrqv xqltxhphqw ehvrlq g*xq
jìqìudwhxu gh qrpeuhv doìdwrluhv gh Ehuqrxool1 Fhx{0fl shxyhqw íwuh idflohphqw rewhqxv ã sduwlu
gh qrpeuhv doìdwrluhv xqliruphv1 F*hvw oh sulqflsh gh jìqìudwlrq sdu lqyhuvlrq gh od irqfwlrq gh
uìsduwlwlrq1

qhz>

P @ 6>

Q @ 43>

s @ 3158>
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x @ uqgx+Q/P,>

ehuqrxool @ x 1?@ s>

elqrpldoh @ vxpf+ehuqrxool,>

rxwsxw iloh @ pfbfuu41rxw uhvhw>

sulqw %vlpxodwlrq gh qrpeuhv dohdwrluhv gh Ehuqrxool%>

sulqw ehuqrxool>

sulqw %vlpxodwlrq gh qrpeuhv dohdwrluhv gh od orl Elqrpldoh%>

sulqw elqrpldoh>

P @ 583>

x @ uqgx+Q/P,>

ehuqrxool @ x 1?@ s>

elqrpldoh @ vxpf+ehuqrxool,>

sulqw %Pr|hqqh wkhrultxh @ % Q-s>

sulqw %Pr|hqqh hpslultxh @ % phdqf+elqrpldoh,>

sulqw %Yduldqfh wkhrultxh @ % Q-s-+40s,>

sulqw %Yduldqfh hpslultxh @ % vwgf+elqrpldoh,a5>

rxwsxw rii>

vlpxodwlrq gh qrpeuhv dohdwrluhv gh Ehuqrxool

3133333333 3133333333 413333333

3133333333 3133333333 3133333333

3133333333 3133333333 413333333

3133333333 3133333333 3133333333

3133333333 3133333333 3133333333

3133333333 3133333333 3133333333

3133333333 413333333 413333333

3133333333 3133333333 3133333333

3133333333 3133333333 413333333

3133333333 3133333333 413333333

vlpxodwlrq gh qrpeuhv dohdwrluhv gh od orl Elqrpldoh

3133333333

413333333

813333333

Pr|hqqh wkhrultxh @ 518333333

Pr|hqqh hpslultxh @ 5189;3333

Yduldqfh wkhrultxh @ 41;:83333

Yduldqfh hpslultxh @ 41:97766:

Srxu vlpxohu od sulph FUU/ qrxv surfìgrqv gh od idêrq vxlydqwh =

41 Qrxv jìqìurqv ghv qrpeuhv doìdwrluhv K� gh Ehuqrxool gh sdudpëwuh Z1

51 Qrxv vlpxorqv ghv wudmhfwrluhv gx vrxv0mdfhqw vrxv od phvxuh gh suredelolwì ulvtxh0qhxwuh hq
xwlolvdqw od irupxoh

7�n� ' d�� K� n _ � E� � K��o7�
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61 Srxu fkdtxh wudmhfwrluh vlpxoìh r/ qrxv fdofxorqv od ydohxu gx sd|0r� }r1

71 Od sulph vlpxoìh fruuhvsrqg doruv ã e3o�
7[

r'�

}r1

Uhpdutxh1 Srxu vlpxohu ohv wudmhfwrluhv gx vrxv0mdfhqw/ lo q*hvw sdv qìfhvvdluh g*xwlolvhu xqh
erxfoh1 Gdqv od surfìgxuh/ qrxv xwlolvrqv od frppdqgh yhfwrulvìh fxpsurgf/ pdlv qrxv dxulrqv
dxvvl sx hpsor|hu uhfvhufs1

surf pfFUU+V3/N/vljpd/wdx/Vljpd/u/uvwdu/Q/Qv,>

orfdo x/g/slb/z/e/vlpxodwlrqV/VW/Vp/Sulph/J>

x @ h{s+vljpd-vtuw+wdx2q,,>

g @ 42x>

slb @ +h{s++u0uvwdu,-wdx2q,0g,2+x0g,>

z @ uqgx+q/Qv,>

e @ z 1?@ slb>

vlpxodwlrqV @ V3-fxpsurgf+rqhv+4/Qv, � e-x . +40e,-g,>

VW @ vlpxodwlrqV^Q.4/1`*>

Vp @ phdqf+vlpxodwlrqV,>

Sulph @ }hurv+9/4,>

2- fdoo hxurshhq -2

J @ +VW0N,>

J @ J1-+J1A3,>

Sulph^4` @ phdqf+J,>

2- sxw hxurshhq -2

J @ +N0VW,>

J @ J1-+J1A3,>

Sulph^5` @ phdqf+J,>

2- fdoo dvldwltxh Il{hg Vwulnh -2

J @ +Vp0N,>

J @ J1-+J1A3,>

Sulph^6` @ phdqf+J,>

2- sxw dvldwltxh Il{hg Vwulnh -2

J @ +N0Vp,>

J @ J1-+J1A3,>

Sulph^7` @ phdqf+J,>

Sulph @ h{s+0u-wdx,-Sulph>

uhws+Sulph,>

hqgs>

Yrlfl xqh looxvwudwlrq gh od surfìgxuh pfFUU1
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qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

Q @ 6>

uqgvhhg 456>

Qv @ 43333>

~F/S� @ rswlrqFUU+V3/N/vljpd/wdx/u/uvwdu/Q,>

~Fdv/Sdv� @ Il{hgVwulnhRswlrq+V3/N/vljpd/wdx/u/uvwdu/Q,>

Sulph @ pfFUU+V3/N/vljpd/wdx/Vljpd/u/uvwdu/Q/Qv,>

rxwsxw iloh @ pfbfuu51rxw uhvhw>

sulqw iwrv+F/%Ydohxu gh o*rswlrq g*dfkdw hxurshhqqh = (oi%/9/8,>

sulqw iwrv+Sulph^4`/%Ydohxu vlpxohh = (oi%/9/8,>

sulqw iwrv+S/%Ydohxu gh o*rswlrq gh yhqwh hxurshhqqh = (oi%/9/8,>

sulqw iwrv+Sulph^5`/%Ydohxu vlpxohh = (oi%/9/8,>

sulqw iwrv+Fdv/%Ydohxu gh o*rswlrq g*dfkdw dvldwltxh = (oi%/9/8,>

sulqw iwrv+Sulph^6`/%Ydohxu vlpxohh = (oi%/9/8,>

sulqw iwrv+Sdv/%Ydohxu gh o*rswlrq gh yhqwh dvldwltxh = (oi%/9/8,>

sulqw iwrv+Sulph^7`/%Ydohxu vlpxohh = (oi%/9/8,>

rxwsxw rii>

Ydohxu gh o*rswlrq g*dfkdw hxurshhqqh = 31398:7

Ydohxu vlpxohh = 3139997

Ydohxu gh o*rswlrq gh yhqwh hxurshhqqh = 3137783

Ydohxu vlpxohh = 3137776

Ydohxu gh o*rswlrq g*dfkdw dvldwltxh = 31369:4

Ydohxu vlpxohh = 31369<5

Ydohxu gh o*rswlrq gh yhqwh dvldwltxh = 3135448

Ydohxu vlpxohh = 3135459

616 Od whfkqltxh gh uìgxfwlrq gh yduldqfh

Lo h{lvwh gl�ìuhqwhv pìwkrghv srxu dffìoìuhu od frqyhujhqfh gh od pìwkrgh gh Prqwh Fduor1 Od
soxv fìoëeuh hvw vþuhphqw od whfkqltxh gh uìgxfwlrq gh yduldqfh edvìh vxu ohv yduldeohv dqwlwkì0
wltxhv1 O*lgìh hvw g*rewhqlu ã sduwlu ghv píph qrpeuhv doìdwrluhv xqh vhfrqgh wudmhfwrluh gx
surfhvvxv1 Qrxv srxyrqv dlqvl dvvrflhu ã }r xqh ydohxu vlpxoìh dqwlwkìwltxh }



r 1 Qrxv gì�qlvvrqv

doruv o*dffìoìudwhxu gh Prqwh Fduor sdu o*rsìudwlrq vxlydqwh

}r # }r n }
r
2

Fhod uhylhqw ã frqvlgìuhu od pr|hqqh gh od ydohxu vlpxoìh hw gh fhooh dqwlwkìwltxh1 Srxu oh prgëoh
gh FUU/ qrxv srxyrqv xwlolvhu oh idlw txh vl � hvw xq qrpeuh doìdwrluh xqliruph Xdfc�o/ doruv ���
o*hvw dxvvl1
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surf +6, @ pfFUU5+V3/N/vljpd/wdx/Vljpd/u/uvwdu/Q/Qv,>

orfdo x/g/slb/z/e/vlpxodwlrqV4/vlpxodwlrqV5/VW/Vp/Sulph4/Sulph5/J/Sulph>

x @ h{s+vljpd-vtuw+wdx2q,,>

g @ 42x>

slb @ +h{s++u0uvwdu,-wdx2q,0g,2+x0g,>

z @ uqgx+q/Qv,>

e @ z 1?@ slb>

vlpxodwlrqV4 @ V3-fxpsurgf+rqhv+4/Qv, � e-x . +40e,-g,>

z @ 4 0 z> 2- yduldeoh dqwlwkhwltxh -2

e @ z 1?@ slb>

vlpxodwlrqV5 @ V3-fxpsurgf+rqhv+4/Qv, � e-x . +40e,-g,>

VW @ vlpxodwlrqV4^Q.4/1`*>

Vp @ phdqf+vlpxodwlrqV4,>

Sulph4 @ }hurv+9/4,>

2- fdoo hxurshhq -2

J @ +VW0N,>

J @ J1-+J1A3,>

Sulph4^4` @ phdqf+J,>

2- sxw hxurshhq -2

J @ +N0VW,>

J @ J1-+J1A3,>

Sulph4^5` @ phdqf+J,>

2- fdoo dvldwltxh Il{hg Vwulnh -2

J @ +Vp0N,>

J @ J1-+J1A3,>

Sulph4^6` @ phdqf+J,>

2- sxw dvldwltxh Il{hg Vwulnh -2

J @ +N0Vp,>

J @ J1-+J1A3,>

Sulph4^7` @ phdqf+J,>

Sulph4 @ h{s+0u-wdx,-Sulph4>

2- Uhgxfwlrq gh od yduldqfh -2

VW @ vlpxodwlrqV5^Q.4/1`*>

Vp @ phdqf+vlpxodwlrqV5,>

Sulph5 @ }hurv+9/4,>

2- fdoo hxurshhq -2

J @ +VW0N,>

J @ J1-+J1A3,>

Sulph5^4` @ phdqf+J,>
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2- sxw hxurshhq -2

J @ +N0VW,>

J @ J1-+J1A3,>

Sulph5^5` @ phdqf+J,>

2- fdoo dvldwltxh Il{hg Vwulnh -2

J @ +Vp0N,>

J @ J1-+J1A3,>

Sulph5^6` @ phdqf+J,>

2- sxw dvldwltxh Il{hg Vwulnh -2

J @ +N0Vp,>

J @ J1-+J1A3,>

Sulph5^7` @ phdqf+J,>

Sulph5 @ h{s+0u-wdx,-Sulph5>

Sulph @ 318-+Sulph4 . Sulph5,>

uhws+Sulph/Sulph4/Sulph5,>

hqgs>

Qrxv uhsuhqrqv o*h{hpsoh suìfìghqw1

qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

Q @ 6>

uqgvhhg 456>

Qv @ 43333>

~F/S� @ rswlrqFUU+V3/N/vljpd/wdx/u/uvwdu/Q,>

~Fdv/Sdv� @ Il{hgVwulnhRswlrq+V3/N/vljpd/wdx/u/uvwdu/Q,>

~Sulph/Sulph4/Sulph5� @ pfFUU5+V3/N/vljpd/wdx/Vljpd/u/uvwdu/Q/Qv,>

rxwsxw iloh @ pfbfuu61rxw uhvhw>

sulqw iwrv+F/%Ydohxu gh o*rswlrq g*dfkdw hxurshhqqh = (oi%/9/8,>

sulqw iwrv+Sulph^4`/%Ydohxu vlpxohh = (oi%/9/8,>

sulqw iwrv+S/%Ydohxu gh o*rswlrq gh yhqwh hxurshhqqh = (oi%/9/8,>

sulqw iwrv+Sulph^5`/%Ydohxu vlpxohh = (oi%/9/8,>

sulqw iwrv+Fdv/%Ydohxu gh o*rswlrq g*dfkdw dvldwltxh = (oi%/9/8,>

sulqw iwrv+Sulph^6`/%Ydohxu vlpxohh = (oi%/9/8,>

sulqw iwrv+Sdv/%Ydohxu gh o*rswlrq gh yhqwh dvldwltxh = (oi%/9/8,>

sulqw iwrv+Sulph^7`/%Ydohxu vlpxohh = (oi%/9/8,>
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rxwsxw rii>

Ydohxu gh o*rswlrq g*dfkdw hxurshhqqh = 31398:7

Ydohxu vlpxohh = 313994;

Ydohxu gh o*rswlrq gh yhqwh hxurshhqqh = 3137783

Ydohxu vlpxohh = 31377<6

Ydohxu gh o*rswlrq g*dfkdw dvldwltxh = 31369:4

Ydohxu vlpxohh = 31369<4

Ydohxu gh o*rswlrq gh yhqwh dvldwltxh = 3135448

Ydohxu vlpxohh = 313546;

Oh surjudpph vxlydqw looxvwuh od gl�ìuhqfh gh ylwhvvh gh frqyhujhqfh gh od pìwkrgh gh Prqwh
Fduor dyhf hw vdqv dffìoìudwhxu1

qhz>

oleudu| hgi/wvp/rswpxp/sjudsk>

V3 @ 618>

N @ 617<>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

Q @ 6>

uqgvhhg 456>

Qv @ 433>

Qu @ 583>

pf @ }hurv+Qu/5,>

l @ 4>

gr xqwlo l A Qu>

~Sulph/Sulph4/Sulph5� @ pfFUU5+V3/N/vljpd/wdx/Vljpd/u/uvwdu/Q/Qv,>

pf^l/4` @ Sulph^4`>

pf^l/5` @ Sulph4^4`>

l @ l . 4>

hqgr>

bNhuqho^4` @ 3137> bNhuqho^5` @ 3143>

~{4/g4/I4/uhwfrgh� @ Nhuqho+pf^1/4`,>

~{5/g5/I5/uhwfrgh� @ Nhuqho+pf^1/5`,>

judskvhw>

bsqxp @ 5> bsgdwh @ %%>

wlwoh+%Irqfwlrq gh ghqvlwh gh o*hvwlpdwhxu%,>

bsohjvwu @ %PF dyhf dffhohudwhxu_333PF%>

bsohjfwo @ 4>

judsksuw+%0f@4 0fi@pfbfuu71hsv%,>

{|+{4�{5/g4�g5,>
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Judskltxh :=

617 Vlpxodwlrq g*ìtxdwlrqv gl�ìuhqwlhoohv vwrfkdvwltxhv

61714 Dojrulwkph g*Hxohu0Pdux|dpd

Frqvlgìurqv o*HGV = �
_f E|� ' > E|cf E|�� _|n j E|cf E|�� _` E|�
f E|f� ' %f

Oh vfkìpd g*Hxohu0Pdux|dpd fruuhvsrqg ã od glvfuìwlvdwlrq vxlydqwh gx surfhvvxv =

f E|�n�� ' f E|�� n > E|�cf E|��� E|�n� � |�� n j E|�cf E|���
s
E|�n� � |��0�

dyhf 0� � Q Efc ��1 Gdqv oh fdv g*xq sdv gh glvfuìwlvdwlrq frqvwdqw � ' |�n� � |�/ qrxv dyrqv

f E|�n�� ' f E|�� n > E|�cf E|��� �n j E|�cf E|���
s
�0�

surf +5, @ HxohuPdux|dpd+{3/px/vljpd/w3/WW/Q/Qv,>

orfdo px=surf/vljpd=surf>

orfdo n/w/{/vtuwbn/x/l/wl/{l>

n @ +WW0w3,2+Q04,>

w @ vhtd+w3/n/Q,>

{ @ }hurv+Q/Qv,>

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

vtuwbn @ vtuw+n,>
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x @ uqgq+Q/Qv,>

l @ 4>

gr xqwlo l A Q04>

wl @ w^l`>

{l @ {^l/1`>

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

l @ l . 4>

hqgr>

uhws+w/{,>

hqgs>

Qrxv udsshorqv txh vrxv od phvxuh gh suredelolwì ulvtxh0qhxwuh S�/ qrxv dyrqv

�
_7 E|� ' Eo � o
�7 E|� _|n j7 E|� _` � E|�
7 E|f� ' 7f

Gdqv oh surjudpph txl vxlw/ qrxv vlpxorqv ylqjw wudmhfwrluhv gx surfhvvxv vrxv0mdfhqw gh o*rswlrq
gh fkdqjh1

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

N @ 617<>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

surf pxSurf+w/V,>

uhws+ +u0uvwdu,-V ,>

hqgs>

surf vljpdSurf+w/V,>

uhws+ vljpd-V ,>

hqgs>

~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/wdx/433/53,>

judskvhw>

bsqxp @ 5> bsgdwh @ %%>

wlwoh+%Vlpxodwlrq gh wudmhfwrluhv gx vrxv0mdfhqw%,>

judsksuw+%0f@4 0fi@hgv41hsv%,>

{|+w/V,>

61715 Dssolfdwlrq dx prgëoh JN

Yrlfl xq h{hpsoh wuëv vlpsoh gh ydorulvdwlrq gh o*rswlrq hxursìhqqh sdu od pìwkrgh gh Prqwh
Fduor1
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Judskltxh ;=

qhz>

oleudu| hgi>

V3 @ 618>

N @ 617<>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

surf pxSurf+w/V,>

uhws+ +u0uvwdu,-V ,>

hqgs>

surf vljpdSurf+w/V,>

uhws+ vljpd-V ,>

hqgs>

Q @ 93> 2- Qrpeuh gh srlqwv gh glvfuhwlvdwlrq/ 4 vlpxodwlrq sdu mrxu -2

Qv @ 4333> 2- Qrpeuh gh vlpxodwlrqv -2

~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/wdx/Q/Qv,>

VW @ V^Q/1`*>

J @ VW 0 N>

J @ J 1- +J 1A 3,>

Fv @ h{s+0u-wdx,-phdqf+J,>
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F @ fdooJN+V3/N/vljpd/wdx/u/uvwdu,>

rxwsxw iloh @ hgv51rxw uhvhw>

sulqw iwrv+F/%Ydohxu wkhrultxh = (oi%/9/8,>

sulqw iwrv+Fv/%Ydohxu vlpxohh = (oi%/9/8,>

rxwsxw rii>

Ydohxu wkhrultxh = 3139496

Ydohxu vlpxohh = 3139778

Srxu ohv rswlrqv h{rwltxhv/ lo frqylhqw g*íwuh suxghqw dyhf od pìwkrgh gh Prqwh Fduor1 Qrxv
udsshorqv txh srxu xqh rswlrq orrn0edfn/ qrxv dyrqv

C EA � ' 4@ 

�
fc 7 EA �� 4�?

|f$|$A
7 E|�

�

Dyhf fh w|sh g*rswlrq/ lo | d xq ulvtxh gh eldlv qìjdwli gh od ydohxu gh o*rswlrq/ fdu vl qrxv suhqrqv
xq sdv gh glvfuìwlvdwlrq wurs judqg/ od ydohxu 4�?|f$|$A 7 E|� hvw vxu0hvwlpìh1

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

vljpd @ 313<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

surf pxSurf+w/V,>

uhws+ +u0uvwdu,-V ,>

hqgs>

surf vljpdSurf+w/V,>

uhws+ vljpd-V ,>

hqgs>

Qv @ 4333> 2- Qrpeuh gh vlpxodwlrqv -2

Q @ 53> 2- 4 vlpxodwlrq wrxv ohv 6 mrxuv -2

~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/wdx/Q/Qv,>

VW @ V^Q/1`*>

Vplq @ plqf+V,>

J @ VW 0 Vplq>

J @ J 1- +J 1A 3,>

Fv4 @ h{s+0u-wdx,-phdqf+J,>

Q @ 453> 2- 5 vlpxodwlrqv sdu mrxu -2
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~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/wdx/Q/Qv,>

VW @ V^Q/1`*>

Vplq @ plqf+V,>

J @ VW 0 Vplq>

J @ J 1- +J 1A 3,>

Fv5 @ h{s+0u-wdx,-phdqf+J,>

rxwsxw iloh @ hgv61rxw uhvhw>

sulqw iwrv+Fv4/%Ydohxu vlpxohh +Q @ 53, = (oi%/9/8,>

sulqw iwrv+Fv5/%Ydohxu vlpxohh +Q @ 453, = (oi%/9/8,>

rxwsxw rii>

Ydohxu vlpxohh +Q @ 53, = 313;;46

Ydohxu vlpxohh +Q @ 453, = 313<:<4

618 H{whqvlrq dx fdv ghv HGV pxowlglphqvlrqqhoohv

61814 Oh vfkìpd gh Wd|oru gh iruph iruwh ã o*ruguh 318

Frqvlgìurqv o*HGV pxowlglphqwlrqqhooh =�
_f E|� ' > E|cf E|�� _|n P E|cf E|�� _` E|�
f E|f� ' ff

dyhf ` E|� xq surfhvvxv gh Zlhqhu gh fryduldqfh 4|1 Oh vfkìpd gh Wd|oru gh iruph iruwh ã o*ruguh
318 fruuhvsrqg ã od glvfuìwlvdwlrq vxlydqwh gx surfhvvxv =

f E|�n�� ' f E|�� n > E|�cf E|��� E|�n� � |�� n P E|�cf E|���
s
E|�n� � |��0�

dyhf 0� � Q Efc 4�1 Gdqv oh fdv g*xq sdv gh glvfuìwlvdwlrq frqvwdqw � ' |�n� � |�/ qrxv dyrqv

f E|�n�� ' f E|�� n > E|�cf E|����n PE|�cf E|���
s
�0�

Srxu vlpxohu 0�/ qrxv xwlolvrqv od sursulìwì vxlydqwh =

Q Efc 4� ' �Q Efc U�

� ' U�L* E4�

surf +5, @ HGVp+[3/PX/VLJPD/UKR/w3/WW/Q,>

orfdo PX=surf/VLJPD=surf>

orfdo p/n/w/[/vtuwbn/S/x/l/wl/[l>

p @ urzv+[3,>

n @ +WW0w3,2+Q04,>

w @ vhtd+w3/n/Q,>

[ @ }hurv+p/Q,>

{^1/4` @ [3>

vtuwbn @ vtuw+n,>
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S @ fkro+UKR,*>

x @ uqgq+urzv+UKR,/Q,>

x @ S-x>

l @ 4>

gr xqwlo l A Q04>

wl @ w^l`>

[l @ [^1/l`>

[^1/l.4` @ {l . PX+wl/[l,-n . vtuwbn-VLJPD+wl/[l,-x^1/l.4`>

l @ l . 4>

hqgr>

uhws+w/[*,>

hqgs>

61815 Dssolfdwlrq dx prgëoh gh Kxoo hw Zklwh

Frqvlgìurqv oh surfhvvxv oh soxv vlpsoh gh Kxoo hw Zklwh1 Qrxv dyrqv vrxv od phvxuh gh suredelolwì
ulvtxh0qhxwuh

�
_7 E|�
_T E|�

�
'

�
Eo � o
�7 E|�

>T E|�

�
_|n

�
T E|�7 E|� f

f 1T E|�

�
_` � E|�

dyhf

.
k
` � E|�` � E|��

l
'

�
� 4
4 �

�

qhz>

oleudu| hgi/sjudsk>

V3 @ 618>

Y3 @ 313<>

N @ 617<>

u @ 313;>

uvwdu @ 3139>

wdx @ 932698>

ukrb @ 0318>

qx @ 31<>

hwd @ 316>

UKR @ + 4 � ukrb , � +ukrb � 4 ,>

surf pxSurf+w/[,>

orfdo V/Y/px>

V @ [^4`>

Y @ [^5`>

px @ +u0uvwdu,-V �

qx-Y >

uhws+ px ,>

hqgs>
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Judskltxh <=

surf vljpdSurf+w/[,>

orfdo V/Y/vlj>

V @ [^4`>

Y @ [^5`>

vlj @ + Y-V � 3 , �

+ 3 � hwd-Y, >

uhws+ vlj ,>

hqgs>

Q @ 933>

~w/[� @ HGVp+V3�Y3/)pxSurf/)vljpdSurf/UKR/3/wdx/Q,>

judskvhw>

bsqxp @ 5> bsqxpkw @ 3158> bswlwokw @ 3163> bsgdwh @ %%>

ehjzlqg>

zlqgrz+5/4/3,>

vhwzlqg+4,>

wlwoh+%Vlpxodwlrq gh V%,>

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

vhwzlqg+5,>

wlwoh+%Vlpxodwlrq gh Y%,>

{|+w/[^1/5`,>

judsksuw+%0f@4 0fi@kz41hsv%,>

hqgzlqg>
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61816 Ydorulvdwlrq ghv rswlrqv gdqv ohv prgëohv gh yrodwlolwì vwrfkdvwltxh

Uhsuhqhu oh surjudpph suìfìghqw hw ydorulvhu o*rswlrq gh fkdqjh hxursìhqqh1 Yrxv srxyh} yhf0
wrulvhu oh frgh hq uhpdutxdqw txh od gìfrpsrvlwlrq gh Fkrohvn| hvw

� '

�
� f

4
s
� � 42

�

7 Rswlplvdwlrq

714 Od surjudppdwlrq txdgudwltxh

2-

--A TSurj

--

-- Sxusrvh= vroyhv wkh txdgudwlf surjudpplqj sureohp

--

-- Irupdw=

-- ~ {/x4/x5/x6/x7/uhw � @ TSurj+ vwduw/t/u/d/e/f/g/eqgv ,>

--

--

-- Lqsxw= vwduw N{4 yhfwru/ vwduwlqj ydoxhv

--

-- t N{N pdwul{/ prgho frhiilflhqw pdwul{

--

-- u N{4 yhfwru/ prgho frqvwdqw yhfwru

--

-- d P{N pdwul{/ htxdolw| frqvwudlqw frhiilflhqw pdwul{

-- li qr htxdolw| frqvwudlqwv lq prgho/ vhw wr }hur

--

-- e P{4 yhfwru/ htxdolw| frqvwudlqw frqvwdqw yhfwru

-- li vhw wr }hur dqg P A 4/ e lv vhw wr P{4 yhfwru

-- ri }hurv

--

-- f Q{N pdwul{/ lqhtxdolw| frqvwudlqw frhiilflhqw pdwul{

-- li qr lqhtxdolw| frqvwudlqwv lq prgho/ vhw wr }hur

--

-- g Q{4 yhfwru/ lqhtxdolw| frqvwudlqw frqvwdqw yhfwru

-- li vhw wr }hur dqg Q A 4/ g lv vhw wr P{4 yhfwru

-- ri }hurv

--

-- eqgv N{5 yhfwru/ erxqgv rq {/ wkh iluvw froxpq frqwdlqv

-- wkh orzhu erxqgv rq {/ dqg wkh vhfrqg froxpq wkh

-- xsshu erxqgv/ li }hur erxqgv iru doo hohphqwv ri {

-- duh vhw wr wkh soxv dqg plqxv btsejqxp

--

-- Rxwsxw= { N{4 yhfwru/ frhiilflhqwv dw wkh plqlpxp ri wkh ixqfwlrq

--

-- x4 P{4 yhfwru/ Odjudqjldq frhiilflhqwv ri htxdolw| frqvwudlqwv

--

-- x5 Q{4 yhfwru/ Odjudqjldq frhiilflhqwv ri lqhtxdolw| frqvwudlqwv

--

-- x6 N{4 yhfwru/ Odjudqjldq frhiilflhqwv ri orzhu erxqgv
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--

-- x7 N{4 yhfwru/ Odjudqjldq frhiilflhqwv ri xsshu erxqgv

--

-- uhw uhwxuq frgh= 3/ vxffhvvixo whuplqdwlrq

-- 4/ pd{ lwhudwlrqv h{fhhghg

-- 5/ pdfklqh dffxudf| lv lqvxiilflhqw wr

-- pdlqwdlq ghfuhdvlqj ixqfwlrq ydoxhv

-- 6/ prgho pdwulfhv qrw frqirupdeoh

-- ?3/ dfwlyh frqvwudlqwv lqfrqvlvwhqw

--

-- Joredov= btsurjbpd{lw 0 vfdodu/ pd{lpxp qxpehu ri lwhudwlrqv/

-- ghidxow @ 4333

--

-- Uhpdunv= TSurj vroyhv wkh vwdqgdug txdgudwlf surjudpplqj sureohp=

--

-- plqlpl}h 318 - {*T{ 0 {*U

--

-- vxemhfw wr frqvwudlqwv/

--

-- D{ @ E

-- F{ A@ G

--

-- dqg erxqgv/

--

-- eqgv^1/4` ?@ { ?@ eqgv^1/5`

--

-2

715 O*dojrulwkph gh txdvl0Qhzwrq

2- Asurf TQhzwrq

--

-- Irupdw= ~ {/i/j/uhwfrgh � @ TQhzwrq+)ifw/{3,

--

-- Lqsxw= )ifw srlqwhu wr d surfhgxuh wkdw frpsxwhv wkh ixqfwlrq wr

-- eh plqlpl}hg1 Wklv surfhgxuh pxvw kdyh rqh lqsxw

-- dujxphqw/ d yhfwru ri sdudphwhu ydoxhv/ dqg rqh

-- rxwsxw dujxphqw/ wkh ydoxh ri wkh ixqfwlrq hydoxdwhg

-- dw wkh lqsxw yhfwru ri sdudphwhu ydoxhv1

--

-- {3 N{4 yhfwru ri vwduw ydoxhv

--

-- Rxwsxw= { N{4 yhfwru ri sdudphwhuv dw plqlpxp

--

-- i vfdodu ixqfwlrq hydoxdwhg dw {

--

-- j N{4 judglhqw hydoxdwhg dw {

--

-- uhwfrgh uhwxuq frgh=

--

-- 3 qrupdo frqyhujhqfh

-- 4 irufhg h{lw

-- 5 pd{lpxp qxpehu ri lwhudwlrqv h{fhhghg
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-- 6 ixqfwlrq fdofxodwlrq idlohg

-- 7 judglhqw fdofxodwlrq idlohg

-- 8 vwhs ohqjwk fdofxodwlrq idlohg

-- 9 ixqfwlrq fdqqrw eh hydoxdwhg dw lqlwldo

-- sdudphwhu ydoxhv

--

-- Joredov= btqbUhoJudgWro vfdodu/ frqyhujhqfh wrohudqfh iru uhodwlyh

-- judglhqw ri hvwlpdwhg frhiilflhqwv1

-- Ghidxow @ 4h081

--

-- btqbJudgSurf vfdodu/ srlqwhu wr d surfhgxuh wkdw frpsxwhv

-- wkh judglhqw ri wkh ixqfwlrq zlwk uhvshfw wr

-- wkh sdudphwhuv1 Wklv surfhgxuh pxvw kdyh d

-- vlqjoh lqsxw dujxphqw/ d N{4 yhfwru ri sdudphwhu

-- ydoxhv/ dqg d vlqjoh rxwsxw dujxphqw/ d N{4

-- yhfwru ri judglhqwv ri wkh ixqfwlrq zlwk uhvshfw

-- wr wkh sdudphwhuv hydoxdwhg dw wkh yhfwru ri

-- sdudphwhu ydoxhv1

--

-- btqbPd{Lwhuv vfdodu/ pd{lpxp qxpehu ri lwhudwlrqv1

-- Ghidxow @ 4h.81 Whuplqdwlrq fdq eh irufhg

-- e| suhvvlqj F rq wkh nh|erdug1

--

-- btqbSulqwLwhuv vfdodu/ li 4/ sulqw lwhudwlrq lqirupdwlrq1

-- Ghidxow @ 31 Fdq eh wrjjohg gxulqj lwhudwlrqv

-- e| suhvvlqj S rq wkh nh|erdug1

--

-- btqbSduQdphv N{4 yhfwru/ odehov iru sdudphwhuv

--

-- btqbUdqgUdglxv vfdodu/ Li }hur/ qr udqgrp vhdufk lv dwwhpswhg1 Li qrq}hur

-- lw lv wkh udglxv ri udqgrp vhdufk zklfk lv lqyrnhg zkhqhyhu

-- wkh xvxdo olqh vhdufk idlov1 Ghidxow @ 1341

--

-- bbrxwsxw vfdodu/ li 4/ sulqwv uhvxowv1

--

--

-- Uhpdunv= Suhvvlqj F rq wkh nh|erdug zloo whuplqdwh lwhudwlrqv/ dqg

-- suhvvlqj S zloo wrjjoh lwhudwlrq rxwsxw1

--

-- TQhzwrq lv uhfxuvlyh/ wkdw lv/ lw fdq fdoo d yhuvlrq ri lwvhoi

-- zlwk dqrwkhu ixqfwlrq dqg vhw ri joredo yduldeohv/

-2

716 O*rswlplvdwlrq qrq olqìdluh dyhf frqwudlqwhv qrq olqìdluhv g*ìjdolwì
hw g*lqìjdolwì

2-A vtsVroyh

--

-- Sxusrvh= vroyh wkh qrqolqhdu surjudpplqj sureohp

--

-- Irupdw= ~ {/i/odju/uhwfrgh � @ vtsVroyh+)ifw/vwduw,

--

--
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-- Lqsxw= )ifw srlqwhu wr d surfhgxuh wkdw frpsxwhv wkh ixqfwlrq wr

-- eh plqlpl}hg1 Wklv surfhgxuh pxvw kdyh rqh lqsxw

-- dujxphqw/ d yhfwru ri sdudphwhu ydoxhv/ dqg rqh

-- rxwsxw dujxphqw/ wkh ydoxh ri wkh ixqfwlrq hydoxdwhg

-- dw wkh lqsxw yhfwru ri sdudphwhu ydoxhv1

--

-- vwduw N{4 yhfwru ri vwduw ydoxhv

--

--

-- Rxwsxw= { N{4 yhfwru ri sdudphwhuv dw plqlpxp

--

-- i vfdodu/ ixqfwlrq hydoxdwhg dw {

--

-- odju yhfwru/ fuhdwhg xvlqj YSXW1 Frqwdlqv wkh Odjudqjhdq

-- iru wkh frqvwudlqwv1 Wkh pd| eh h{wudfwhg zlwk wkh

-- YUHDG frppdqg xvlqj wkh iroorzlqj vwulqjv=

--

-- %olqht% 0 Odjudqjhdqv ri olqhdu htxdolw|

frqvwudlqwv/

-- %qolqht% 0 Odjudqjhdqv ri qrqolqhdu htxdolw|

frqvwudlqwv

-- %olqlqht% 0 Odjudqjhdqv ri olqhdu lqhtxdolw|

frqvwudlqwv

-- %qolqlqht% 0 Odjudqjhdqv ri qrqolqhdu lqhtxdolw|

-- frqvwudlqwv

-- %erxqgv% 0 Odjudqjhdqv ri erxqgv

--

-- Zkhqhyhu d frqvwudlqw lv dfwlyh/ lwv dvvrfldwhg

-- Odjudqjhdq zloo eh qrq}hur1

--

--

-- uhwfrgh uhwxuq frgh=

--

-- 3 qrupdo frqyhujhqfh

-- 4 irufhg h{lw

-- 5 pd{lpxp qxpehu ri lwhudwlrqv h{fhhghg

-- 6 ixqfwlrq fdofxodwlrq idlohg

-- 7 judglhqw fdofxodwlrq idlohg

-- 8 Khvvldq fdofxodwlrq idlohg

-- 9 olqh vhdufk idlohg

-- : huuru zlwk frqvwudlqwv

--

-- Lqsxw Joredov=

--

-- bvtsbD P{N pdwul{/ olqhdu htxdolw| frqvwudlqw frhiilflhqwv

-- bvtsbE P{4 yhfwru/ olqhdu htxdolw| frqvwudlqw frqvwdqwv

--

-- Wkhvh joredov duh xvhg wr vshfli| olqhdu htxdolw|

-- frqvwudlqwv ri wkh iroorzlqj w|sh=

--

-- bvtsbD - [ @ bvtsbE

--

-- zkhuh [ lv wkh N{4 xqnqrzq sdudphwhu yhfwru1
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--

-- bvtsbHtSurf vfdodu/ srlqwhu wr d surfhgxuh wkdw frpsxwhv

-- wkh qrqolqhdu htxdolw| frqvwudlqwv1 Iru h{dpsoh/

-- wkh vwdwhphqw=

--

-- bvtsbHtSurf @ )htsurf>

--

-- whoov FR wkdw qrqolqhdu htxdolw| frqvwudlqwv

-- duh wr eh sodfhg rq wkh sdudphwhuv dqg zkhuh wkh

-- surfhgxuh frpsxwlqj wkhp lv wr eh irxqg1

-- Wkh surfhgxuh pxvw kdyh rqh lqsxw dujxphqw/ wkh

-- N{4 yhfwru ri sdudphwhuv/ dqg rqh rxwsxw dujxphqw/

-- wkh U{4 yhfwru ri frpsxwhg frqvwudlqwv wkdw duh

-- wr eh htxdo wr }hur1 Iru h{dpsoh/ vxssrvh wkdw

-- |rx zlvk wr sodfh wkh iroorzlqj frqvwudlqw=

--

-- S^4` - S^5` @ S^6`

--

-- Wkh surf iru wklv lv=

--

-- surf htsurf+s,>

-- uhws+s^4`-^5`0s^6`,>

-- hqgs>

--

-- bvtsbF P{N pdwul{/ olqhdu lqhtxdolw| frqvwudlqw frhiilflhqwv

-- bvtsbG P{4 yhfwru/ olqhdu lqhtxdolw| frqvwudlqw frqvwdqwv

--

-- Wkhvh joredov duh xvhg wr vshfli| olqhdu lqhtxdolw|

-- frqvwudlqwv ri wkh iroorzlqj w|sh=

--

-- bvtsbF - [ A@ bvtsbG

--

-- zkhuh [ lv wkh N{4 xqnqrzq sdudphwhu yhfwru1

--

-- bvtsbLqhtSurf vfdodu/ srlqwhu wr d surfhgxuh wkdw frpsxwhv

-- wkh qrqolqhdu lqhtxdolw| frqvwudlqwv1 Iru h{dpsoh

-- wkh vwdwhphqw=

--

-- bvtsbHtSurf @ )lqhtsurf>

--

-- whoov FR wkdw qrqolqhdu htxdolw| frqvwudlqwv

-- duh wr eh sodfhg rq wkh sdudphwhuv dqg zkhuh wkh

-- surfhgxuh frpsxwlqj wkhp lv wr eh irxqg1

-- Wkh surfhgxuh pxvw kdyh rqh lqsxw dujxphqw/ wkh

-- N{4 yhfwru ri sdudphwhuv/ dqg rqh rxwsxw dujxphqw/

-- wkh U{4 yhfwru ri frpsxwhg frqvwudlqwv wkdw duh

-- wr eh htxdo wr }hur1 Iru h{dpsoh/ vxssrvh wkdw

-- |rx zlvk wr sodfh wkh iroorzlqj frqvwudlqw=

--

-- S^4` - S^5` A@ S^6`

--

-- Wkh surf iru wklv lv=

--
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-- surf lqhtsurf+s,>

-- uhws+s^4`-^5`0s^6`,>

-- hqgs>

--

-- bvtsbErxqgv N{5 pdwul{/ erxqgv rq sdudphwhuv1 Wkh iluvw froxpq

-- frqwdlqv wkh orzhu erxqgv/ dqg wkh vhfrqg froxpq wkh

-- xsshu erxqgv1 Li wkh erxqgv iru doo wkh frhiilflhqwv

-- duh wkh vdph/ d 4{5 pdwul{ pd| eh xvhg1

-- Ghidxow @ ~ 04h589 4h589 �

--

-- bvtsbJudgSurf vfdodu/ srlqwhu wr d surfhgxuh wkdw frpsxwhv wkh

-- judglhqw ri wkh ixqfwlrq zlwk uhvshfw wr wkh

-- sdudphwhuv1 Iru h{dpsoh/ wkh vwdwhphqw=

--

-- bvtsbJudgSurf@)judgsurf>

--

-- whoov FR wkdw d judglhqw surfhgxuh h{lvwv dv zhoo

-- zkhuh wr ilqg lw1 Wkh xvhu0surylghg surfhgxuh kdv

-- wzr lqsxw dujxphqwv/ d N{4 yhfwru ri sdudphwhu ydoxhv

-- dqg dq Q{S pdwul{ ri gdwd1 Wkh surfhgxuh uhwxuqv d

-- vlqjoh rxwsxw dujxphqw/ dq Q{N pdwul{ ri judglhqwv

-- ri wkh orj0olnholkrrg ixqfwlrq zlwk uhvshfw wr wkh

-- sdudphwhuv hydoxdwhg dw wkh yhfwru ri sdudphwhu ydoxhv1

--

-- Ghidxow @ 3/ l1h1/ qr judglhqw surfhgxuh kdv ehhq

-- surylghg1

--

-- bvtsbKhvvSurf vfdodu/ srlqwhu wr d surfhgxuh wkdw frpsxwhv wkh

-- khvvldq/ l1h1/ wkh pdwul{ ri vhfrqg rughu sduwldo

-- ghulydwlyhv ri wkh ixqfwlrq zlwk uhvshfw wr wkh

-- sdudphwhuv1 Iru h{dpsoh/ wkh lqvwuxfwlrq=

--

-- bvtsbKhvvSurf@)khvvsurf>

--

-- zloo whoo RSWPXP wkdw d surfhgxuh kdv ehhq surylghg

-- iru wkh frpsxwdwlrq ri wkh khvvldq dqg zkhuh wr ilqg

-- lw1 Wkh surfhgxuh wkdw lv surylghg e| wkh xvhu pxvw

-- kdyh wzr lqsxw dujxphqwv/ d S{4 yhfwru ri sdudphwhu

-- ydoxhv dqg dq Q{N gdwd pdwul{1 Wkh surfhgxuh uhwxuqv

-- d vlqjoh rxwsxw dujxphqw/ wkh S{S v|pphwulf pdwul{ ri

-- vhfrqg rughu ghulydwlyhv ri wkh ixqfwlrq hydoxdwhg dw

-- wkh sdudphwhu ydoxhv1

--

--

--

-- bvtsbPd{Lwhuv vfdodu/ pd{lpxp qxpehu ri lwhudwlrqv1 Ghidxow @ 4h.81

-- Whuplqdwlrq fdq eh irufhg e| suhvvlqj F rq wkh nh|erdug

--

-- bvtsbGluWro vfdodu/ frqyhujhqfh wrohudqfh iru judglhqw ri hvwlpdwhg

-- frhiilflhqwv1 Ghidxow @ 4h081 Zkhq wklv fulwhulrq kdv

-- ehhq vdwlvlihg QOSVroyh zloo h{lw wkh lwhudwlrqv1

--

-- bvtsbSduQdphv N{4 fkdudfwhu yhfwru/ sdudphwhu qdphv
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--

-- bvtsbSulqwLwhuv vfdodu/ li qrq}hur/ sulqwv lwhudwlrq lqirupdwlrq1

-- Ghidxow @ 31 Fdq eh wrjjohg gxulqj lwhudwlrqv e|

-- suhvvlqj S rq wkh nh|erdug1

--

-- bvtsbIhdvleohWhvw vfdodu/ li qrq}hur/ sdudphwhuv duh whvwhg iru ihdvlelolw|

-- ehiruh frpsxwlqj ixqfwlrq lq olqh vhdufk1 Li ixqfwlrq

-- lv ghilqhg rxwvlgh lqhtxdolw| erxqgdulhv/ wkhq wklv whvw

-- fdq eh wxuqhg rii1

--

-- bvtsbUdqgUdglxv vfdodu/ Li }hur/ qr udqgrp vhdufk lv dwwhpswhg1 Li

-- qrq}hur/ lw lv wkh udglxv ri udqgrp vhdufk zklfk lv

-- lqyrnhg zkhqhyhu wkh xvxdo olqh vhdufk idlov1

-- Ghidxow @ 1341

--

-- bbrxwsxw vfdodu/ li qrq}hur/ uhvxowv duh sulqwhg1 Ghidxow @ 31

--

--

-- Uhpdunv= Suhvvlqj F rq wkh nh|erdug zloo whuplqdwh lwhudwlrqv/ dqg

-- suhvvlqj S zloo wrjjoh lwhudwlrq rxwsxw1

--

-- QOSVroyh lv uhfxuvlyh/ wkdw lv/ lw fdq fdoo d yhuvlrq ri lwvhoi

-- zlwk dqrwkhu ixqfwlrq dqg vhw ri joredo yduldeohv/

-2

8 Ydoxh dw Ulvn

Od qrwlrq gh Ydoxh dw Ulvn +YdU, hvw xqh qrwlrq uhodwlyhphqw vlpsoh1 Od plvh hq sodfh ghv
whfkqltxhv gh edvh srvh shx gh gl!fxowìv hq whuph gh surjudppdwlrq1 O*dssdulwlrq gh whfkqltxhv
ehdxfrxs soxv vrsklvwltxìhv qìfhvvlwh fhshqgdqw o*xwlolvdwlrq g*xq odqjdjh gh surjudppdwlrq h!0
fdfh1 Xqh dxwuh gl!fxowì frqfhuqh od jhvwlrq ghv grqqìhv1

814 Oh fdv olqìdluh jdxvvlhq

Oh soxv vlpsoh srxu frpsuhqguh od YdU hvw gh fdofxohu fhooh0fl gdqv oh fdv olqìdluh jdxvvlhq1
Frqvlgìurqv oh fdv jìqìudo � dfwliv1 Qrxv qrwrqv T oh yhfwhxu doìdwrluh ghv sul{ ghv dfwliv1 Qrxv
dyrqv

T � Q E>cP�

81414 Jìqìudwlrq gh qrpeuhv doìdwrluhv jdxvvlhqv

Gdqv ohv h{hpsohv txl vxlyhqw/ qrxv xwlolvrqv ghv grqqìhv vlpxoìhv1 Vrlw xqh pdwulfh ' whooh txh

P ' ''�

Qrxv dyrqv doruv od sursulìwì vxlydqwh =

Q E>cP� ' >n'Q Efc U�

Wurlv dojrulwkphv edvìv vxu fhwwh sursulìwì vrqw suìvhqwìv gdqv o*dqqh{h H gx grfxphqw whfkqltxh
gh UlvnPhwulfvWP =
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41 Od gìfrpsrvlwlrq gh Fkrohvn| lpsoltxh txh

' ' �

51 Dyhf od gìfrpsrvlwlrq yhfwhxuv sursuhv2ydohxuv sursuhv P ' T \T �/ qrxv dyrqv

' ' T \�%2

61 Hq�q/ vl qrxv hpsor|rqv od gìfrpsrvlwlrq hq ydohxuv vlqjxolëuhv P ' L7T �/ qrxv dyrqv

' ' L7 �%2

qhz>

rxwsxw iloh @ uqgpq1rxw uhvhw>

ohw PX @ 4 5 6>

ohw VLJPD^6/6` @ 7 5 04

5 9 5

04 5 6>

Qv @ 43333>

Q @ urzv+px,>

2- vlpxodwlrq ghv qrpeuhv dohdwrluhv Q+3/L, -2

hsvlorq @ uqgq+Q/Qv,>

2- Ghfrpsrvlwlrq gh Fkrohvn| -2

S @ fkro+VLJPD,*>

T @ S>

| @ px . T-hsvlorq>

sulqw yf{+|*,>

2- Ghfrpsrvlwlrq yhfwhxuv sursuhv2ydohxuv sursuhv -2

~odpegd/Y� @ hljky+VLJPD,>

ODPEGD @ gldjuy+h|h+Q,/odpegd,>

T @ Y-vtuw+ODPEGD,>

| @ px . T-hsvlorq>

sulqw yf{+|*,>

2- Ghfrpsrvlwlrq ydohxuv vlqjxolhuhv -2

~X/V/Y� @ vygxvy+VLJPD,>

T @ X-vtuw+V,>

| @ px . T-hsvlorq>

sulqw yf{+|*,>

rxwsxw rii>
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61;<73;34 41<953:;; 031<;88:;:9

41<953:;; 81<9::7<5 41<:668;6

031<;88:;:9 41<:668;6 51<9<;736

7134;8939 5135:54:8 031<<6<673:

5135:54:8 81<83;<4; 41<;8;66:

031<<6<673: 41<;8;66: 51<97<4:4

61<74:<4: 41<6536<; 04133:<8;;

41<6536<; 81;65<777 41<99<:;;

04133:<8;; 41<99<:;; 613358874

Gdqv od vxlwh gx grfxphqw/ qrxv xwlolvrqv od surfìgxuh vxlydqwh srxu jìqìuhu ghv qrpeuhv doìd0
wrluhv pxowlglphqvlrqqhov =

surf +4, @ uqgpq+px/VLJPD/Qv,>

orfdo glp/x/Sfkro>

orfdo rogwuds>

glp @ urzv+px,>

rogwuds @ wudsfkn+4,>

wuds 4/4>

Sfkro @ fkro+VLJPD,*>

wuds rogwuds/4>

li vfdohuu+Sfkro,>

HUURUORJ %huuru= VLJPD lv qrw d srvlwlyh ghilqlwh pdwul{1%>

uhws+huuru+3,,>

hqgli>

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

uhws+x*,>

hqgs>

Yrlfl xq suhplhu h{hpsoh g*xwlolvdwlrq gh od surfìgxuh dyhf od gluhfwlyh gh frpslodwlrq &lqfoxgh1

qhz>

&lqfoxgh uqgpq1vuf>

uqgvhhg 456>

rxwsxw iloh @ ydu41rxw uhvhw> C?00000AC

ohw PX @ 4 5 6>

ohw VLJPD^6/6` @ 7 5 04

5 9 5

04 5 6>

ydu @ gldj+vljpd,>

vwghuu @ vtuw+ydu,>

Pfruu @ VLJPD 12 vwghuu 12 vwghuu*>

sulqw %Pdwulfh gh fruuhodwlrq = %> sulqw Pfruu>
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rxwsxw rii> C?00000AC

x @ uqgpq+px/vljpd/433,>

p @ phdqf+x,>

Y @ yf{+x,>

F @ fruu{+x,>

sulqw %Yhfwhxu ghv pr|hqqhv hvwlphhv = %> sulqw p>

sulqw %Pdwulfh gh fryduldqfh hvwlphh = %> sulqw Y>

rxwsxw iloh @ ydu41rxw rq> C?00000AC

sulqw %Pdwulfh gh fruuhodwlrq hvwlphh = %> sulqw F>

rxwsxw rii> C?00000AC

Pdwulfh gh fruuhodwlrq =

413333333 3173;57;5< 0315;;9:846

3173;57;5< 413333333 317:473785

0315;;9:846 317:473785 413333333

Pdwulfh gh fruuhodwlrq hvwlphh =

413333333 3184;;997: 03157567:8:

3184;;997: 413333333 316;34:939

03157567:8: 316;34:939 413333333

Qrxv frqvlgìurqv xq sruwhihxlooh grqw oh yhfwhxu ghv vwudwìjlhv hvw

w '

5
7 �

�
��

6
8

Qrxv vxssrvrqv txh od ydohxu dfwxhooh gx sruwhihxlooh hvw gh 7 Iudqfv1 Qrxv vlpxorqv 583 uìdolvd0
wlrqv gh od ydohxu gx sruwhihxlooh srxu od sìulrgh vxlydqwh1

qhz>

oleudu| sjudsk>

&lqfoxgh uqgpq1vuf>

uqgvhhg 456>

ohw PX @ 4 5 6>

ohw VLJPD^6/6` @ 7 5 04

5 9 5

04 5 6>

wkhwd @ 4�6�04>

YdohxuSruwhihxloohbw3 @ 7>

Qrev @ 583>

YdohxuSruwhihxloohbw4 @ uqgpq+px/vljpd/Qrev,-wkhwd>

judskvhw>
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Judskltxh 43=

bsgdwh @ %%> bsqxp @ 5>

bsofwuo @ 04> bsvw|sh @ ;>

judsksuw+%0f@4 0fi@ydu5d1hsv%,>

{|+vhtd+4/4/Qrev,/YdohxuSruwhihxloohbw4,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

judsksuw+%0f@4 0fi@ydu5e1hsv%,>

fdoo klvw+YdohxuSruwhihxloohbw4/43,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

bser{fwo @ 318 �

3 �

4 >

judsksuw+%0f@4 0fi@ydu5f1hsv%,>

er{+3/YdohxuSruwhihxloohbw4,>

81415 Od whfkqltxh gh o*lqyhuvlrq gh irqfwlrq gh uìsduwlwlrq

Oh fdofxo gh od YdU q*hvw ulhq g*dxwuh txh o*lqyhuvlrq gh od irqfwlrq gh uìsduwlwlrq wkìrultxh gh
od yduldwlrq gh od ydohxu gx sruwhihxlooh srxu xq vhxlo grqqì k +hq jìqìudo 4/ 518 rx 8(,1 Lo hvw
vrxyhqw gl!floh gh fdofxohu od irqfwlrq gh uìsduwlwlrq wkìrultxh/ pdlv qrxv srxyrqv o*hvwlphu dyhf
ghv pìwkrghv uhodwlyhphqw vlpsohv frpph fhooh gx qr|dx1

qhz>

8:



Judskltxh 44=

Judskltxh 45=
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oleudu| wvp/rswpxp/sjudsk>

&lqfoxgh uqgpq1vuf>

uqgvhhg 456>

ohw PX @ 4 5 6>

ohw VLJPD^6/6` @ 7 5 04

5 9 5

04 5 6>

wkhwd @ 4�6�04>

YdohxuSruwhihxloohbw3 @ 7>

Qrev @ 583>

YdohxuSruwhihxloohbw4 @ uqgpq+px/vljpd/Qrev,-wkhwd>

ghowdS @ YdohxuSruwhihxloohbw4 0 YdohxuSruwhihxloohbw3>

~devf/ghqv/uhsduw/uhwfrgh� @ Nhuqho+ghowdS,>

doskd @ 3138>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Irqfwlrq gh uhsduwlwlrq gh od yduldwlrq gh od ydohxu gx sruwhihxlooh%,>

bsolqh @ 4�4�063�doskd�63�doskd�4�8�43>

judsksuw+%0f@4 0fi@ydu61hsv%,>

{|+devf/uhsduw,>

81416 Fdofxo gh od YdU sdu od pìwkrgh ghv txdqwlohv

Qrxv srxyrqv xwlolvhu od pìwkrgh gh Prqwh Fduor hw od frppdqgh txdqwloh srxu fdofxohu wuëv
vlpsohphqw od YdU1

qhz>

&lqfoxgh uqgpq1vuf>

uqgvhhg 456>

ohw PX @ 4 5 6>

ohw VLJPD^6/6` @ 7 5 04

5 9 5

04 5 6>

wkhwd @ 4�6�04>

YdohxuSruwhihxloohbw3 @ 7>

Qrev @ 5833>

YdohxuSruwhihxloohbw4 @ uqgpq+px/vljpd/Qrev,-wkhwd>

ghowdS @ YdohxuSruwhihxloohbw4 0 YdohxuSruwhihxloohbw3>
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Judskltxh 46=

rxwsxw iloh @ ydu71rxw uhvhw>

fdoo gvwdw+3/ghowdS,>

h @ ~3134/ 31358/ 3138/ 318/ 31<8/ 31<:8/ 31<<�>

t @ txdqwloh+ghowdS/h,>

qrp @ %4(% � %518(% � %8(% � %Phgldqh% � %<8(% � %<:18(% � %<<(%>

sulqw> sulqw>

sulqw %Txdqwlohv hvwlphv%>

sulqw %00000000000000000%>

fdoo sulqwipw+qrp�t/3�4,>

doskd @ 3138>

YdU @ dev+txdqwloh+ghowdS/doskd,,>

sulqw>

sulqw iwrv+YdU/%Ydoxh dw Ulvn +3138, @ (oi Iudqfv%/8/7,>

rxwsxw rii>

0000000000000000000000000000000000000000000000000000000000000000000000000000000

Yduldeoh Phdq Vwg Ghy Yduldqfh Plqlpxp Pd{lpxp Ydolg Plvvlqj

0000000000000000000000000000000000000000000000000000000000000000000000000000000

[4 314686 ;139<8 9814494 0591:998 571<;;6 5833 3

Txdqwlohv hvwlphv
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00000000000000000

4( 04;1:54339

518( 04913::8<<

8( 046143<4;6

Phgldqh 031354;8<:68

<8( 4619:575;

<:18( 481:45:9<

<<( 4<1467749

Ydoxh dw Ulvn +3138, @ 46143<5 Iudqfv

Gdqv oh fdv olqìdluh jdxvvlhq/ lo q*hvw sdv qìfhvvdluh g*xwlolvhu od pìwkrgh gh Prqwh fduor1 Qrxv
srxyrqv fdofxohu fhooh0fl hq hpsor|dqw od irqfwlrq jdxvvlhqqh lqyhuvh1

qhz>

&lqfoxgh uqgpq1vuf>

uqgvhhg 456>

ohw PX @ 4 5 6>

ohw VLJPD^6/6` @ 7 5 04

5 9 5

04 5 6>

wkhwd @ 4�6�04>

YdohxuSruwhihxloohbw3 @ 7>

Pr|hqqh @ wkhwd*PX 0 YdohxuSruwhihxloohbw3>

Yduldqfh @ wkhwd*VLJPD-wkhwd>

doskd @ 3138>

YdU @ dev+Pr|hqqh . fgiql+doskd,-vtuw+Yduldqfh,,>

rxwsxw iloh @ ydu81rxw uhvhw>

sulqw iwrv+YdU/%Ydoxh dw Ulvn +3138, @ (oi Iudqfv%/8/7,>

rxwsxw rii>

Ydoxh dw Ulvn +3138, @ 4613889 Iudqfv

815 Oh fdv qrq olqìdluh +rx od YdU ghv rswlrqv,

Oh fdofxo gh odYdU hvw soxv gl!floh gdqv oh fdv qrq olqìdluh1 Lo h{lvwh sulqflsdohphqw ghx{ pìwkrghv
srxu uìvrxguh fh w|sh gh sureoëphv = o*dssur{lpdwlrq gh Wd|oru hw od pìwkrgh gh Prqwh Fduor1

81514 Ohv vrxufhv gh yduldwlrq ghv sul{ ghv rswlrqv

Fhoohv0fl vrqw sulqflsdohphqw oh sul{ gx vrxv0mdfhqw hw od pdwxulwì gh o*rswlrq1

qhz>

oleudu| hgi>
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V3 @ 618> N @ 6184> vljpd @ 314<> wdx @ <32698>

u @ 313;> uvwdu @ 313:8>

Qduelwudjh @ 7>

rxwsxw iloh @ ydu91rxw uhvhw>

~Fdp/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/wdx/u/uvwdu/Qduelwudjh,>

sulqw Fdp>

ghowdWdx @ 042698>

~Fdp/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/wdx.ghowdWdx/u/uvwdu/Qduelwudjh,>

sulqw Fdp>

ghowdV3 @ 3134>

~Fdp/dueuhF� @ RswlrqDphulfdlqh+V3.ghowdV3/N/vljpd/wdx/u/uvwdu/Qduelwudjh,>

sulqw Fdp>

~Fdp/dueuhF� @ RswlrqDphulfdlqh+V3.ghowdV3/N/vljpd/wdx.ghowdWdx/u/uvwdu/Qduelwudjh,>

sulqw Fdp>

rxwsxw rii>

31453:;7::

3145343975

314574:699

314567<3<5

81515 Glvsdulwlrq gh od sursulìwì gh qrupdolwì

Od sursulìwì gh qrupdolwì glvsdudlw gdqv oh fdv qrq olqìdluh1 Yr|rqv xq h{hpsoh dyhf xqh rswlrq
dpìulfdlqh1

qhz>

oleudu| hgi/wvp/rswpxp/sjudsk>

V3 @ 618> N @ 6184> vljpd @ 314<> wdx @ <32698> u @ 313;> uvwdu @ 313:8>

Qduelwudjh @ 7>

ghowdWdx @ 0:2698> 2- : mrxuv -2

surf pxSurf+w/V,>

uhws+ +u0uvwdu,-V ,>

hqgs>

surf vljpdSurf+w/V,>

uhws+ vljpd-V ,>

hqgs>

2- fdofxo gh od ydohxu gh o*rswlrq hq w3 -2

~F3/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/wdx/u/uvwdu/Qduelwudjh,>

2- Ydohxuv vlpxohhv gh o*rswlrq hq w4 -2
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Judskltxh 47=

Qv @ 5333>

~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/dev+ghowdWdx,/43/Qv,>

V4 @ V^43/1`*>

F4 @ }hurv+Qv/4,>

l @ 4>

gr xqwlo l A Qv>

~F4^l`/dueuhF� @ RswlrqDphulfdlqh+V4^l`/N/vljpd/wdx.ghowdWdx/u/uvwdu/Qduelwudjh,>

l @ l . 4>

hqgr>

ghowdF @ F4 0 F3>

~devf/ghqv/uhsduw/uhwfrgh� @ Nhuqho+ghowdF,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%Irqfwlrq gh ghqvlwh gh od yduldwlrq gh od ydohxu gh o*rswlrq%,>

judsksuw+%0f@4 0fi@ydu:1hsv%,>

{|+devf/ghqv,>
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81516 Fdofxo gh od YdU sdu od pìwkrgh gh Prqwh Fduor

Yrlfl xqh looxvwudwlrq vlpsoh gh fdofxo gh od YdU1 Uhpdutxh} txh qrxv q*dyrqv soxv od v|ppìwulh
hqwuh srvlwlrq frxuwh hw srvlwlrq orqjxh1

qhz>

oleudu| hgi>

V3 @ 618> N @ 6184> vljpd @ 314<> wdx @ <32698> u @ 313;> uvwdu @ 313:8>

Qduelwudjh @ 7>

ghowdWdx @ 0:2698> 2- : mrxuv -2

surf pxSurf+w/V,>

uhws+ +u0uvwdu,-V ,>

hqgs>

surf vljpdSurf+w/V,>

uhws+ vljpd-V ,>

hqgs>

2- w3 -2

~F3/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/wdx/u/uvwdu/Qduelwudjh,>

2- w4 -2

Qv @ 4333>

~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/dev+ghowdWdx,/43/Qv,>

V4 @ V^43/1`*>

F4 @ }hurv+Qv/4,>

l @ 4>

gr xqwlo l A Qv>

~F4^l`/dueuhF� @ RswlrqDphulfdlqh+V4^l`/N/vljpd/wdx.ghowdWdx/u/uvwdu/Qduelwudjh,>

l @ l . 4>

hqgr>

rxwsxw iloh @ ydu;1rxw uhvhw>

2- Fdv g*xqh srvlwlrq orqjxh -2

ghowdF @ F4 0 F3>

doskd @ 3138>

YdU @ dev+txdqwloh+ghowdF/doskd,,>

sulqw %Srvlwlrq orqjxh%>

sulqw %000000000000000%>

sulqw iwrv+YdU/%Ydoxh dw Ulvn +3138, @ (oi Iudqfv%/8/7,>

sulqw>

2- Fdv g*xqh srvlwlrq frxuwh -2

ghowdF @ 0 +F4 0 F3,>
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doskd @ 3138>

YdU @ dev+txdqwloh+ghowdF/doskd,,>

sulqw %Srvlwlrq frxuwh%>

sulqw %000000000000000%>

sulqw iwrv+YdU/%Ydoxh dw Ulvn +3138, @ (oi Iudqfv%/8/7,>

rxwsxw rii>

Srvlwlrq orqjxh

000000000000000

Ydoxh dw Ulvn +3138, @ 313884 Iudqfv

Srvlwlrq frxuwh

000000000000000

Ydoxh dw Ulvn +3138, @ 313<;< Iudqfv

81517 Fdofxo gh od YdU sdu o*dssur{lpdwlrq gh Wd|oru

Dyhf xqh h{sdqvlrq gh Wd|oru ã o*ruguh 4/ qrxv dyrqv

{� ' {7
Y �

Y 7
n{�

Y �

Y �
n � � �

Hq jìqìudo/ qrxv qìjoljhrqv o*lq xhqfh ghv dxwuhv sdudpëwuhv vxu ohv yduldwlrqv gx sul{ gh o*rswlrq1
Ghv dxwhxuv vxjjëuhqw fhshqgdqw gh suhqguh hq frpswh oh jdppd gh o*rswlrq1 Qrxv dyrqv doruv

{� ' {7
Y �

Y 7
n{�

Y �

Y �
n

�

2
E{7�2

Y2�

Y 72

qhz>

oleudu| hgi>

V3 @ 618> N @ 6184> vljpd @ 314<> wdx @ <32698> u @ 313;> uvwdu @ 313:8>

Qduelwudjh @ 7>

2- Fdofxo ghv frhiilflhqwv fdudfwhulvwltxhv -2

surf fdoobV+V,>

orfdo F/dueuhF>

~F/dueuhF� @ RswlrqDphulfdlqh+V/N/vljpd/wdx/u/uvwdu/Qduelwudjh,>

uhws+F,>

hqgs>

surf fdoobw+w,>

orfdo F/dueuhF>

~F/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/w/u/uvwdu/Qduelwudjh,>

uhws+F,>

hqgs>

GHOWD @ judgs+)fdoobV/V3,>

JDPPDb @ khvvs+)fdoobV/V3,>

WKHWD @ judgs+)fdoobw/wdx,>
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2- Vlpxodwlrq gh V+w.ghowdWdx, -2

ghowdWdx @ 0:2698>

doskd @ 3138>

surf pxSurf+w/V,>

uhws+ +u0uvwdu,-V ,>

hqgs>

surf vljpdSurf+w/V,>

uhws+ vljpd-V ,>

hqgs>

Qv @ 4333>

~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/dev+ghowdWdx,/43/Qv,>

V4 @ V^43/1`*>

ghowdV @ V4 0 V3>

rxwsxw iloh @ ydu<1rxw uhvhw>

2- Dssur{lpdwlrq gh Wd|oru d o*ruguh 4 -2

ghowdF @ ghowdV - GHOWD . ghowdWdx - WKHWD>

YdU @ dev+txdqwloh+ghowdF/doskd,,>

sulqw %Wd|oru d o*ruguh 4%>

sulqw iwrv+YdU/%Ydoxh dw Ulvn +3138, @ (oi Iudqfv%/8/7,>

2- Dssur{lpdwlrq gh Wd|oru d o*ruguh 5 -2

ghowdF @ ghowdV - GHOWD . ghowdWdx - WKHWD . 318 - +ghowdVa5, - JDPPDb>

YdU @ dev+txdqwloh+ghowdF/doskd,,>

sulqw %Wd|oru d o*ruguh 5%>

sulqw iwrv+YdU/%Ydoxh dw Ulvn +3138, @ (oi Iudqfv%/8/7,>

rxwsxw rii>

Wd|oru d o*ruguh 4

Ydoxh dw Ulvn +3138, @ 31387< Iudqfv

Wd|oru d o*ruguh 5

Ydoxh dw Ulvn +3138, @ 31387< Iudqfv

81518 YdU hw sruwhihxlooh g*rswlrqv

Rq shxw jìqìudolvhu ohv h{hpsohv suìfìghqwv oruvtxh soxvlhxuv rswlrqv frpsrvhqw oh sruwhihxlooh1
Gdqv fh fdv/ od irqfwlrq gh ghqvlwì gh yduldwlrq gx sruwhihxlooh shxw suhqguh ghv iruphv dvvh}
vlqjxolëuhv1

qhz>

oleudu| hgi/wvp/rswpxp/sjudsk>

V3 @ 618> N @ 6184> vljpd @ 314<> u @ 313;> uvwdu @ 313:8>
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wkhwdbFdp @ 08>

wkhwdbSxwOrrnEdfn @ 9>

2- Rswlrq dphulfdlqh g*dfkdw -2

wdx4 @ <32698>

2- Rswlrq Orrn0edfn gh yhqwh -2

wdx5 @ 4932698>

Qduelwudjh @ 7>

ghowdWdx @ 0:2698>

surf pxSurf+w/V,>

uhws+ +u0uvwdu,-V ,>

hqgs>

surf vljpdSurf+w/V,>

uhws+ vljpd-V ,>

hqgs>

2- w3 -2

~Fdp/dueuhF� @ RswlrqDphulfdlqh+V3/N/vljpd/wdx4/u/uvwdu/Qduelwudjh,>

~F/SxwOrrnEdfn� @ OrrnEdfnRswlrq+V3/vljpd/wdx5/u/uvwdu/Qduelwudjh,>

YdohxuSruwhihxloohbw3 @ wkhwdbFdp-Fdp . wkhwdbSxwOrrnEdfn-SxwOrrnEdfn>

2- w4 -2

Qv @ 4333>

~w/V� @ HxohuPdux|dpd+V3/)pxSurf/)vljpdSurf/3/dev+ghowdWdx,/43/Qv,>

VW @ V^43/1`*>

Fdp @ }hurv+Qv/4,>

SxwOrrnEdfn @ }hurv+Qv/4,>

l @ 4>

gr xqwlo l A Qv>

~Fdp^l`/dueuhF� @ RswlrqDphulfdlqh+VW^l`/N/vljpd/wdx4.ghowdWdx/u/uvwdu/Qduelwudjh,>

~F/SxwOrrnEdfn^l`� @ OrrnEdfnRswlrq+VW^l`/vljpd/wdx5.ghowdWdx/u/uvwdu/Qduelwudjh,>

l @ l . 4>

hqgr>

YdohxuSruwhihxloohbw4 @ wkhwdbFdp-Fdp . wkhwdbSxwOrrnEdfn-SxwOrrnEdfn>

ghowdS @ YdohxuSruwhihxloohbw4 0 YdohxuSruwhihxloohbw3>

~devf/ghqv/uhsduw/uhwfrgh� @ Nhuqho+ghowdS,>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

9:



Judskltxh 48=

wlwoh+%Irqfwlrq gh ghqvlwh gh od yduldwlrq gx sruwhihxlooh%,>

judsksuw+%0f@4 0fi@ydu431hsv%,>

{|+devf/ghqv,>

816 Ohv whfkqltxhv g*hvwlpdwlrq

81614 Hvwlpdwhxuv fodvvltxhv gh od yrodwlolwì

81615 Yrodwlolwì vwrfkdvwltxh

81616 Od wkìrulh ghv ydohxuv h{wuíphv

817 Od jhvwlrq ghv grqqìhv

9;


