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4 Lqwurgxfwlrq

414 Frq�jxudwlrq gh JDXVV

Ghx{ �fklhuv frqwu÷ohqw od frq�jxudwlrq gh JDXVV hw gh od oleudlulh judskltxh SJUDSK =
jdxvv1fij hw stjuxq1fij1 Oh suhplhu �fklhu shuphw gh gì�qlu ohv fkhplqv g*dffëv gh JDXVV/ od
pìprluh glvsrqleoh rx hqfruh od ydohxu sdu gìidxw gh fhuwdlqhv yduldeohv1 Oh w|sh g*lpsulpdqwh/
ohv prghv gh frqyhuvlrq +sdu h{hpsoh/ prgh sruwudlw rx sd|vdjh, hw g*lpsuhvvlrq vrqw gì�qlv gdqv
oh �fklhu stjuxq1fij1

415 Ohv prghv frppdqgh hw ìglwhxu

Oh prgh ìglwhxu hvw uìvhuyì ã od surjudppdwlrq1 Qrxv xwlolvrqv oh prgh frppdqgh srxu prgl�hu
o*hqylurqqhphqw +fkdqjhphqw gh uìshuwrluh sdu h{hpsoh dyhf od frppdqgh fkglu,/ h{ìfxwhu ohv
surjudpphv hw vruwlu ghv uìvxowdwv1

416 Od jhvwlrq ghv huuhxuv gh surjudppdwlrq

Oruv gh od frpslodwlrq/ JDXVV d!fkh gdqv oh prgh frppdqgh ohv huuhxuv gh surjudppdwlrq1
Fhoohv0fl vrqw dxvvl hquhjlvwuìhv gdqv oh �fklhu jdxvv1huu1 JDXVV dffrpsdjqh fhv huuhxuv g*xq
frpphqwdluh lqgltxdqw oh qxpìur gh oljqh hw oh w|sh g*huuhxu1

5 Ohv pdwulfhv

JDXVV pdqlsxoh xq w|sh xqltxh gh grqqìhv1 Lo q*| d sdv gh w|shv lqw/ iordw/ grxeoh/ vkruw/
hwf frpph hq F..1 O*remhw txh pdqlsxoh JDXVV hvw xqh pdwulfh frpsoh{h grxeoh suìflvlrq1
Xq vfdodluh fruuhvsrqg grqf ã xqh pdwulfh gh glphqvlrq E� � ��1 Xq yhfwhxu hvw xqh pdwulfh dyhf
xqh vhxoh frorqqh1 Lo q*| d sdv gh gl�ìuhqfh hqwuh xq hqwlhu hw xq uìho1 Fhod lpsoltxh txh od
v|qwd{h { @ 4 hvw ìtxlydohqwh ã { @ 4131 Xqh pdwulfh uìhooh hvw xqh pdwulfh frpsoh{h dyhf xqh
sduwlh lpdjlqdluh qxooh1

Uhpdutxh = Lo h{lvwh xq vhfrqg w|sh gh grqqìhv fruuhvsrqgdqw ã xqh fkdñqh gh fdudfwëuh1

514 Gìfodudwlrq ghv pdwulfhv

Srxu gìfoduhu hw lqlwldolvhu xqh pdwulfh/ qrxv hpsor|rqv od frppdqgh ohw hq vsìfl�dqw ohv qrpeuhv
gh oljqhv hw gh frorqqhv1 ohw {^u/f` shuphw gh gì�qlu xqh pdwulfh f gh glphqvlrq Eo � S�1
Frqvlgìurqv od pdwulfh vxlydqwh

% '
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Qrxv xwlolvrqv od frppdqgh sulqw srxu d!fkhu fhwwh pdwulfh1

rxwsxw iloh @ ffi41rxw uhvhw>

ohw {^7/6` @ 4 516 4331

5 6 8

5 06 043

9 58 45 >
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sulqw {>

rxwsxw rii>

Qrxv uhpdutxrqv txh JDXVV q*d sdv idlw gh gl�ìuhqfh srxu frghu o*hqwlhu � hw oh uìho �ff�1

413333333 516333333 433133333

513333333 613333333 813333333

513333333 0613333333 0431333333

913333333 581333333 451333333

Qrxv srxyrqv dxvvl gìfoduhu xqh pdwulfh hq xwlolvdqw ohv dffrodghv ~� hw ohv ylujxohv +txl shuphwwhqw
gh vsìfl�hu ohv gl�ìuhqwhv oljqhv gh od pdwulfh,1 Lo h{lvwh gl�ìuhqwhv iruphv gh frpphqwdluhv/ od
soxv xwlolvìh hvw od v|qwd{h F rx F.. 2- 111 -21

2- Ghfodudwlrq gh od pdwulfh {^7/6` -2

ohw { @ ~4 516 4331 / 5 6 8 / 5 06 043 / 9 58 45�>

sulqw {> 2- Diilfkdjh gh od pdwulfh { -2

Qh mdpdlv rxeolhu txh o*remhw pdqlsxoì sdu JDXVV hvw xqhpdwulfh frpsoh{h $ Qh yrxv ìwrqqh}
grqf sdv g*rewhqlu ghv qrpeuhv frpsoh{hv sdu h{hpsoh srxu o*lqyhuvlrq gh pdwulfhv uìhoohv txdvl0
vlqjxolëuhv1

rxwsxw iloh @ ffi61rxw uhvhw>

ohw { @ ~4.4l/ 516/ 4331 �>

sulqw {>

rxwsxw rii>

413333333 . 413333333l

516333333

433133333

515 Ohv rsìudwhxuv gh frqfdwìqdwlrq

JDXVV srvvëgh ghx{ rsìudwhxuv gh frqfdwìqdwlrq = � srxu od frqfdwìqdwlrq yhuwlfdoh hw m srxu od
frqfdwìqdwlrq yhuwlfdoh
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2- Ghfodudwlrq gh od pdwulfh {^7/6` -2

ohw { @ ~4 516 4331 / 5 6 8 / 5 06 043 / 9 58 45�>

rxwzlgwk 589>
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rxwsxw iloh @ ffi71rxw uhvhw>

| @ {�{>

sulqw %{�{ @ % |>

| @ {�{>

sulqw %{�{ @ % |>

rxwsxw rii>

Srxu vdxyhjdughu ohv uìvxowdwv gdqv xq �fklhu/ qrxv hpsor|rqv ohv frppdqghv rxwsxw iloh @

111 uhvhw> hw rxwsxw rii>1 Oh �fklhu ffi71rxw vh suìvhqwh gh od idêrq vxlydqwh =

{�{ @

413333333 516333333 433133333 413333333 516333333 433133333

513333333 613333333 813333333 513333333 613333333 813333333

513333333 0613333333 0431333333 513333333 0613333333 0431333333

913333333 581333333 451333333 913333333 581333333 451333333

{�{ @

413333333 516333333 433133333

513333333 613333333 813333333

513333333 0613333333 0431333333

913333333 581333333 451333333

413333333 516333333 433133333

513333333 613333333 813333333

513333333 0613333333 0431333333

913333333 581333333 451333333

Srxu gìfoduhu od pdwulfh +4,/ qrxv srxyrqv grqf hpsor|hu fhv ghx{ rsìudwhxuv1 Qrxv dyrqv +� hvw
sulrulwdluh vxu m, =

{ @ 4�516�4331�5�6�8�5�06�043�9�58�45>

{ @ 4 � 516 � 4331 �

5 � 6 � 8 �

5 � 06 � 043 �

9 � 58 � 45 >

JDXVV srvvëgh xqh pdwulfh vsìfldoh/ od pdwulfh qxooh +rx od pdwulfh ylgh,1 Fhooh0fl hvw lqlwldolvìh
sdu od v|qwd{h ~�1

qhz>

rxwsxw iloh @ ffi91rxw uhvhw>

{ @ ~�>

sulqw %{ @ %>

sulqw {>

{ @ {�{>

sulqw %{�{ @ %>

sulqw {>

{ @ {�518�613�{>

sulqw %{�518�613�{ @ %>
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sulqw {>

rxwsxw rii>

Oh �fklhu ffi91rxw vh suìvhqwh gh od idêrq vxlydqwh =

{ @

~�

{�{ @

~�

{�518�613�{ @

518333333

613333333

516 Ohv frppdqghv rqhv/ }hurv hw h|h

Srxu fuìhu xqh pdwulfh Eo � S� gh � +uhvshfwlyhphqw gh 3,/ qrxv hpsor|rqv od v|qwd{h { @

rqhv+u/f,> +uhvshfwlyhphqw { @ }hurv+u/f,>,1 Od frppdqgh h|h shuphw g*rewhqlu od pdwulfh
lghqwlwì1

qhz>

rxwsxw iloh @ ffi:1rxw uhvhw>

{ @ rqhv+7/5,>

sulqw %rqhv+7/5, @ %>

sulqw {>

| @ }hurv+6/5,>

sulqw %}hurv+6/5, @ %>

sulqw |>

} @ h|h+6,>

sulqw %h|h+6, @ %>

sulqw }>

z @ uqgx+8/5,>

sulqw %uqgx+8/5, @ %>

sulqw z>

rxwsxw rii>

uqgx shuphw g*rewhqlu ghv qrpeuhv dx kdvdug gh od orl xqliruph Xdfc�o1 O*remhw pdqlsxoì sdu
JDXVV ìwdqw xqh pdwulfh/ qrxv rewhqrqv xqh pdwulfh gh qrpeuhv dx kdvdug1

rqhv+7/5, @

413333333 413333333

7



413333333 413333333

413333333 413333333

413333333 413333333

}hurv+6/5, @

313333333 313333333

313333333 313333333

313333333 313333333

h|h+6, @

413333333 313333333 313333333

313333333 413333333 313333333

313333333 313333333 413333333

uqgx+8/5, @

31;<;94565 318:548595

3193797:7: 31<8457796

314636;748 3136435<<88

31<<39;93; 313;7849965

3173767:;5 31473;:874

517 Ohv vrxv0pdwulfhv

Srxu dffìghu ã xq ìoìphqw g*xqh pdwulfh/ qrxv xwlolvrqv ohv furfkhwv ^`1 {^u/f` hvw o*ìoìphqw
focS +f0ã0g1 o*ìoìphqw gh od oljqh o hw gh od frorqqh S,1 Hq idlw/ ohv furfkhwv shuphwwhqw gh gì�qlu
xqh vrxv0pdwulfh1 Srxu JDXVV/ xq ìoìphqw hvw xqh vrxv0pdwulfh gh glphqvlrq E�� ��1 u hw f
vrqw grqf ghv yhfwhxuv1 Od qrwdwlrq 1 shuphw gh vìohfwlrqqhu o*hqvhpeoh ghv oljqhv {^1/f` rx ghv
frorqqhv {^u/1`1 Srxu vìohfwlrqqhu xqh vxlwh frqwlqxh gh oljqhv rx gh frorqqhv/ qrxv xwlolvrqv od
qrwdwlrq =1

qhz>

rxwsxw iloh @ ffi;1rxw uhvhw>

{ @ uqgx+</7,>

{45 @ {^4/5`> 2- hohphqw +4/5, gh od pdwulfh { -2

{55 @ {^5/5`> 2- hohphqw +5/5, gh od pdwulfh { -2

sulqw %{+4/5, @ % {45>

sulqw %{+5/5, @ % {55>

{5 @ {^4 5/5`>

sulqw %{^4 5/5` @ % {5>

| @ {^4 5 8/5 7`>

sulqw %{^4 5 8/5 7` @ % |>

| @ {^4 5/1`>

sulqw %{^4 5/1` @ % |>

rxwsxw rii>
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{+4/5, @ 3133569745;;

{+5/5, @ 31578;:739

{^4 5/5` @

3133569745;;

31578;:739

{^4 5 8/5 7` @

3133569745;; 31895<:64;

31578;:739 31649:54<4

3168;358<8 313945<45:<

{^4 5/1` @

318<4<5<<4 3133569745;; 3197<9;497 31895<:64;

315479988< 31578;:739 31<6576<75 31649:54<4

Qrxv srxyrqv hpsor|hu {^u/f` frpph xqh oydoxh rx xqh uydoxh1 Fhod shuphw gh prgl�hu ohv
ìoìphqwv g*xqh pdwulfh1

qhz>

rxwsxw iloh @ ffi<1rxw uhvhw>

C Xqh qrxyhooh iruph gh frpphqwdluh C

{ @ ~4 516 4331 / 5 6 8 / 5 06 043 / 9 58 45�>

{^5/5` @ 3>

{^1/6` @ rqhv+7/4,>

{^4/4=5` @ 43�8>

sulqw {>

rxwsxw rii>

431333333 813333333 413333333

513333333 313333333 413333333

513333333 0613333333 413333333

913333333 581333333 413333333

Uhpdutxh = Od frppdqgh vxepdw shuphw dxvvl g*h{wudluh xqh vrxv0pdwulfh/ pdlv hooh hvw shx
hpsor|ìh1

518 Fkdujhphqw gh grqqìhv dvfll

Lo h{lvwh ghv frppdqghv vsìfldohv srxu pdqlsxohu xqh edvh gh grqqìhv1 Fhv frppdqghv vrqw
frqvwuxlwhv/ frpph gdqv wrxv ohv odqjdjhv vwdwlvwltxhv/ ã sduwlu ghv wdeohdx{ pxowlglphqvlrqqhov1
Gdqv JDXVV/ qrxv srxyrqv frqvlgìuhu xqh edvh gh grqqìhv frpph xqh pdwulfh >

ohv oljqhv fruuhvsrqghqw dx{ revhuydwlrqv hw ohv frorqqhv uhsuìvhqwhqw ohv yduldeohv1

Ohv prgxohv Jdxvv[ hw Pdunry dgrswhqw xqh v|qwd{h gh w|sh VDV1 Sdu h{hpsoh/ srxu rewhqlu od
uìjuhvvlrq gh od yduldeoh | vxu ohv yduldeohv {4 hw {5/ qrxv dyrqv

ROV | f {4 {5>

Oruvtxh Jdxvv[ lqwhusuëwh fhwwh oljqh gh frppdqgh/ lo iruph oh yhfwhxu ghv hqgrjëqhv ã sduwlu
gh | hw od pdwulfh ghv uìjuhvvhxuv ã sduwlu gh f/ {4 hw {51 Od surjudppdwlrq hq odqjdjh JDXVV
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reoljh o*xwlolvdwhxu ã udlvrqqhu dyhf ghv pdwulfhv hw qrq dyhf g*dxwuhv remhwv +yduldeoh/ revhuydwlrq/
frxsh wudqvyhuvdoh/ hwf,1 Fhod lpsoltxh txh o*xwlolvdwhxu grlw dyrlu gh erqqhv frqqdlvvdqfhv hq
fdofxo pdwulflho hw hq dqdo|vh qxpìultxh1

Yr|rqv xq h{hpsoh1 Frqvlgìurqv od edvh gh grqqìhv vxlydqwh

%� %2 %� %e %D +� +2 +�
4 6139 4167 ;17; 5; 68<15: 4351<9 8:;17<
4 614< 4177 <149 68 7481:9 44716; 9831;9
4 616 4187 <1< 6: 768144 44;156 9;71;:
4 617 41:4 44135 69 77314: 453178 9;317:
4 617; 41;< 44197 5< 743199 449158 97514<
4 619 41<< 451:6 7: 863166 47315: :;:174
4 619; 5155 461;; 83 88:148 4761;7 ;4;139
4 61:5 5176 4718 68 7:51; 45;15 :45149
4 61<5 5176 4817: 66 7:41:9 459198 :55156
4 7148 5164 49194 73 86;16 474138 ;44177
4 7168 516< 4:17 6; 87:1:9 4761:4 ;49169
4 716: 5196 4;1;6 6: 86< 47516: ;3:1:;
4 718< 519< 53195 89 9::19 4:6146 <;6186
4 8156 6168 561:9 ;; <761;8 556154 45<51<<
4 9137 81;4 59185 95 ;<6175 4<;197 44:<197
4 9169 916; 5:178 84 ;:4 4<41;< 44671:;
4 :137 9147 6315; 5< :<61<6 4;415: 4386149
4 :1;4 9147 5817 55 ;83169 4;3189 43;81<4
4 ;13< 914< 5;1;7 6; <9:175 53;157 45791<<
4 <157 919< 67169 74 4435194 568176 47341<7

Srxu fkdujhu fhwwh edvh gh grqqìhv/ frqvwuxlvrqv g*derug xq �fklhu dvfll edvh41dvf frqwhqdqw ohv
grqqìhv

4 6139 4167 ;17; 5; 68<15: 4351<9 8:;17<

4 614< 4177 <149 68 7481:9 44716; 9831;9

4 616 4187 <1< 6: 768144 44;156 9;71;:

4 617 41:4 44135 69 77314: 453178 9;317:

4 617; 41;< 44197 5< 743199 449158 97514<

4 619 41<< 451:6 7: 863166 47315: :;:174

4 619; 5155 461;; 83 88:148 4761;7 ;4;139

4 61:5 5176 4718 68 7:51; 45;15 :45149

4 61<5 5176 4817: 66 7:41:9 459198 :55156

4 7148 5164 49194 73 86;16 474138 ;44177

4 7168 516< 4:17 6; 87:1:9 4761:4 ;49169

4 716: 5196 4;1;6 6: 86< 47516: ;3:1:;

4 718< 519< 53195 89 9::19 4:6146 <;6186

4 8156 6168 561:9 ;; <761;8 556154 45<51<<

4 9137 81;4 59185 95 ;<6175 4<;197 44:<197

4 9169 916; 5:178 84 ;:4 4<41;< 44671:;

4 :137 9147 6315; 5< :<61<6 4;415: 4386149

4 :1;4 9147 5817 55 ;83169 4;3189 43;81<4

4 ;13< 914< 5;1;7 6; <9:175 53;157 45791<<

4 <157 919< 67169 74 4435194 568176 47341<7
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Qrxv srxyrqv doruv fkdujhu fhwwh edvh gh grqqìhv gdqv xqh pdwulfh dyhf o*lqvwuxfwlrq ordg hq
vsìfl�dqw ohv qrpeuhv gh oljqhv hw gh frorqqhv1 gdwd hvw grqf xqh pdwulfh gh glphqvlrq E2f� H�1
Od yduldeoh {4568 fruuhvsrqg dx{ yduldeohv %�/ %2/ %� hw %D1 F*hvw xqh vrxv0pdwulfh gh gdwd1
Ohv rsìudwhxuv phdqf hw vwgf shuphwwhqw gh fdofxohu od pr|hqqh hw o*ìfduw0w|sh1 Fh vrqw ghv

rsìudwhxuv pdwulflhov1 Fhod yhxw gluh txh phdqf fdofxoh od pr|hqqh gh fkdtxh frorqqh gh od
pdwulfh hw uhqyrlh xq yhfwhxu frqwhqdqw fhv pr|hqqhv1 Od pr|hqqh hw o*ìfduw0w|sh gh od yduldeoh
%� vrqw 616;8 hw 41<9:91

qhz>

rxwsxw iloh @ ffi431rxw uhvhw>

ordg gdwd^53/;` @ edvh41dvf>

{ @ gdwd^1/4 5 6 7 8`> 2- { @ gdwd^1/4=8` -2

| @ gdwd^1/9=;`> 2- | @ gdwd^1/9 : ;` -2

|4 @ |^1/4`> 2- | @ gdwd^1/9` -2

{4568 @ {^1/4=6 8`>

p @ phdqf+{4568,>

v @ vwgf+{4568,>

sulqw % Pr|hqqh Hfduw0w|sh%>

sulqw p�v>

rxwsxw rii>

Pr|hqqh Hfduw0w|sh

413333333 313333333

71<643333 41;898946

616;88333 41<9:9487

741933333 471:49597

6 Ohv sulqflsdohv frppdqghv gh JDXVV

Od yhuvlrq 615159 gh JDXVV frqwlhqw 889 frppdqghv uhshuwrulìhv gdqv o*dlgh +vdqv frpswhu ohv
rsìudwhxuv, $ Od sudwltxh prqwuh tx*lo vx!w g*hq frqqdñwuh prlqv gh 83 srxu surjudpphu/ fdu
ehdxfrxs gh fhv frppdqghv vrqw wuëv vsìfldolvìhv hw vrqw grqf shx hpsor|ìhv1 Yrlfl xqh olvwh ghv
frppdqghv lqglvshqvdeohv ã frqqdlwuh = dev/ euhdn/ fdoo/ fgiq/ fhlo/ fkro/ frov/ frqm/ fruu{/
frxqwv/ frxqwzwv/ fxpvxpf/ gholi/ ghw/ gr xqwlo/ gr zkloh/ hljk/ hovh/ hovhli/ hqgs/ h{s/
h|h/ iiw/ iiwl/ iorru/ iwrv/ jdppd/ judgs/ khvvs/ kvhf/ li/ lqgh{fdw/ lqy/ lqysg/ odjq/ oq/
ordg/ pd{f/ pd{lqgf/ plqf/ plqlqgf/ plvv/ rxwsxw/ sdfnu/ slqy/ surf/ ttu/ uhdo/ uhfvhudu/
uhvkdsh/ uhws/ uhwxuq/ uhy/ urwdwhu/ urzv/ vdyhg/ vholi/ vhtd/ vkliwu/ vruwf/ vtuw/ vwgf/
vyg/ wulpu/ yhf/ yhfk hw {sqg1

;



614 Ohv rsìudwhxuv pdwulflhov

1* E @ D1*> rsìudwhxu gh wudqvsrvlwlrq ghv ìoìphqwv
g*xqh pdwulfh

* E @ D*> rsìudwhxu gh wudqvsrvlwlrq pdwulflhooh +��

srxu xqh pdwulfh uìhooh hw �W srxu xqh pd0
wulfh frpsoh{h,

$ E @ D$> rsìudwhxu idfwrulho
1a F @ E1aD> rsìudwhxu h{srvdqw
- F @ D-E> surgxlw pdwulflho
-� F @ D-�E> surgxlw gluhfw krul}rqwdo
1- F @ D1-E> surgxlw g*Kdgdpdug � ' ���
1-1 F @ D1-1E> surgxlw gh Nurqhfnhu � ' ��
12 F @ D12E> glylvlrq ìoìphqw sdu ìoìphqw
2 { @ e2D> vroxwlrq g*xq v|vwëph ìtxdwlrqv olqìdluhv

�% ' K
. F @ D.E> dgglwlrq pdwulflhooh
0 F @ D0E> vrxvwudfwlrq pdwulflhooh
� F @ D�E> frqfdwìqdwlrq yhuwlfdoh
� F @ D�E> frqfdwìqdwlrq krul}rqwdoh

615 Ohv irqfwlrqv

DEV | @ dev+{,> uhwrxuqh od ydohxu devroxh rx oh prgxoh frp0
soh{h gh %

FRV | @ frv+{,> uhwrxuqh oh frvlqxv gh %
H[S | @ h{s+{,> uhwrxuqh o*h{srqhqwlhooh gh %
JDPPD | @ jdppd+{,> uhwrxuqh od ydohxu gh K E%� '

U
"

f
|%3�e3| _|

OQ | @ oq+{,> uhwrxuqh oh orjdulwkph gh %
VLQ | @ vlq+{,> uhwrxuqh oh vlqxv gh %
VTUW | @ vtuw+{,> uhwrxuqh od udflqh fduuìh gh %
WDQ | @ wdq+{,> uhwrxuqh od wdqjhqwh gh %

<



616 Ohv frppdqghv pdwkìpdwltxhv

FKRO S @ fkro+D,> Fdofxoh od gìfrpsrvlwlrq gh Fkrohvn|
� ' ��� dyhf � xqh pdwulfh wuldqjx0
odluh vxsìulhxuh

GHW g @ ghw+D,> Fdofxoh oh gìwhuplqdqw g*xqh pdwulfh
fduuìh

GIIW | @ giiw+{,> Fdofxoh od wudqvirupìh glvfuëwh gh
Irxulhu

GIIWL { @ giiwl+{,> Fdofxoh od wudqvirupìh glvfuëwh lqyhuvh gh
Irxulhu

HLJKY ~yd/yh� @ hljky+P,> Fdofxoh ohv ydohxuv sursuhv hw ohv yhfwhxuv
sursuhv g*xqh pdwulfh khuplwlhqqh

HLJY ~yd/yh� @ hljy+P,> Fdofxoh ohv ydohxuv sursuhv hw ohv yhfwhxuv
sursuhv g*xqh pdwulfh fduuìh

IIW | @ iiw+{,> Fdofxoh od wudqvirupìh udslgh gh Irxulhu
IIWL { @ iiwl+{,> Fdofxoh od wudqvirupìh udslgh lqyhuvh gh

Irxulhu
JUDGS | @ judgs+)i/{,> Fdofxoh oh Mdfrelhq gh od irqfwlrq s hq %
KHVVS | @ khvvs+)i/{,> Fdofxoh od pdwulfh Khvvlhqqh gh od irqf0

wlrq s hq %
LQY E @ lqy+D,> Fdofxoh o*lqyhuvh g*xqh pdwulfh fduuìh

� ' �3�

LQYSG E @ lqysg+D,> Fdofxoh o*lqyhuvh g*xqh pdwulfh s1g1v1
� ' �3�

SLQY E @ slqy+D,> Fdofxoh o*lqyhuvh jìqìudolvìh gh Prruh0
Shqurvh � ' �n

SRO\FKDU f @ sro|fkdu+D,> Fdofxoh oh sro|q÷ph fdudfwìulvwltxh gh od
pdwulfh fduuìh �

SRO\PXOW f @ sro|pxow+f4/f5,> pxowlsolfdwlrq sro|q÷pldoh
SRO\URRW u @ sro|urrw+f,> udflqhv g*xq sro|q÷ph

43



617 Ohv frppdqghv vwdwlvwltxhv

FGIFKLF | @ fgifklf+{/q,> irqfwlrq gh uìsduwlwlrq frpsoìphqwdluh gh od
orl fkl0ghx{ ã ? ghjuìv gh olehuwì

FGIQ | @ fgiq+{,> irqfwlrq gh uìsduwlwlrq gh od orl qrupdoh fhq0
wuìh hw uìgxlwh

FGIQF | @ fgiqf+{,> irqfwlrq gh uìsduwlwlrq frpsoìphqwdluh gh od
orl qrupdoh fhqwuìh hw uìgxlwh

FGIWF | @ fgiwf+{/q,> irqfwlrq gh uìsduwlwlrq frpsoìphqwdluh gh od
orl gh Vwxghqw ã ? ghjuìv gh olehuwì

FRQY f @ frqy+d/e/3/3,> frqyroxwlrq ghv yhfwhxuv @ hw K
FRUU[ F @ fruu{+{,> pdwulfh gh fruuìodwlrq ghv grqqìhv %
PHDQF P @ phdqf+{,> pr|hqqhv ghv grqqìhv %
PHGLDQ P @ phgldq+{,> pìgldqhv ghv grqqìhv %
UQGQ x @ uqgq+n/o,> pdwulfh E& � ,� gh qrpeuhv doìdwrluhv

jdxvvlhqv
UQGVHHG uqgvhhg v> lqlwldolvh oh jìqìudwhxu ghv qrpeuhv doìdwrluhv
UQGX x @ uqgx+n/o,> pdwulfh E& � ,� gh qrpeuhv doìdwrluhv

xqliruphv
VWGF vljpd @ vwgf+{,> ìfduwv0w|shv ghv grqqìhv r
YF[ Y @ yf{+{,> pdwulfh gh yduldqfh0fryduldqfh ghv grqqìhv %

618 Ohv frppdqghv gh vìtxhqfh

UHFVHUDU | @ uhfvhudu+{/|3/d,> vìtxhqfh dxwruìjuhvvlyh DU[
VHTD | @ vhtd+|3/k/q,> vìtxhqfh dgglwlyh +? ' +f n ?�
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619 Ohv frppdqghv gh pdqlsxodwlrq gh pdwulfhv

FROV q @ frov+D,> qrpeuh gh frorqqhv gh od pdwulfh �
FXPVXPF | @ fxpvxpf+{,> vrpphv fxpxoìhv ghv frorqqhv g*xqh pdwulfh
FRPSOH[ } @ frpsoh{+{/|,> fuìdwlrq g*xqh pdwulfh frpsoh{h 5 ' %n �+
GLDJ g @ gldj+D,> gldjrqdoh gh od pdwulfh �
H\H L @ h|h+q,> pdwulfh lghqwlwì
LPDJ | @ lpdj+},> sduwlh lpdjlqdluh g*xqh pdwulfh frpsoh{h
PD[F p @ pd{f+{,> yhfwhxu ghv ydohxuv pd{lpdohv gh fkdtxh

frorqqh gh od pdwulfh %
PD[LQGF srv @ pd{lqgf+{,> yhfwhxu ghv srvlwlrqv ghv ydohxuv pd{lpdohv
PLQF p @ plqf+{,> yhfwhxu ghv ydohxuv plqlpdohv gh fkdtxh

frorqqh gh od pdwulfh %
PLQLQGF srv @ plqlqgf+{,> yhfwhxu ghv srvlwlrqv ghv ydohxuv plqlpdohv
PLVV | @ plvv+{/y,> uhpsodfh gdqv od pdwulfh % od ydohxu � sdu

xqh grqqìh pdqtxdqwh
PLVVUY | @ plvvuy+{/y,> uhpsodfh gdqv od pdwulfh % ohv grqqìhv pdq0

txdqwhv sdu od ydohxu �
RQHV D @ rqhv+p/q,> fuìdwlrq gh od pdwulfh �6f?
SDFNU | @ sdfnu+{,> ìolplqdwlrq ghv oljqhv gh od pdwulfh % frq0

whqdqw ghv grqqìhv pdqtxdqwhv
UHDO {@ uhdo+},> sduwlh uìhooh g*xqh pdwulfh frpsoh{h
UHY | @ uhy+{,> uhqyhuvhphqw ghv oljqhv gh od pdwulfh
URZV p @ urzv+D,> qrpeuh gh oljqhv gh od pdwulfh �
VXPF v @ vxpf+{,> vrpphv fxpxoìhv ghv frorqqhv g*xqh pdwulfh
YHF y @ yhf+{,> rsìudwhxu �eS
YHFK y @ yhfk+{,> rsìudwhxu �eS�
WULPU | @ wulpu+{/d/e,> ìolplqdwlrq ghv @ suhplëuhv hw K ghuqlëuhv

oljqhv
]HURV D @ }hurv+p/q,> fuìdwlrq gh od pdwulfh f6f?

7 H{hpsohv g*xwlolvdwlrq ghv frppdqghv gh JDXVV

714 Ohv rsìudwhxuv pdwulflhov

JDXVV srvvëgh gh qrpeuhx{ rsìudwhxuv pdwulflhov1 Ohv soxv lpsruwdqwv vrqw o*dgglwlrq ./ od
vrxvwudfwlrq 0/ oh surgxlw pdwulflho -/ o*rsìudwhxu wudqvsrvìh * hw oh surgxlw gh nurqhfnhu 1-11

qhz>

rxwsxw iloh @ ffi441rxw uhvhw>

uqgvhhg 456> C lqlwldolvdwlrq gx frpswhxu gh qrpeuhv dohdwrluhv C

{ @ uqgq+6/6,> 2- Qrpeuhv dohdwrluhv Q+3/4, -2

| @ {*>

{{ @ {-{>

{w{ @ {*{> 2- {w{ @ {*-{> -2

} @ { . {>

z @ { 0 +{*{,>
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sulqw %{ @ % {>

sulqw %{* @ % |>

sulqw %{-{ @ % {{>

sulqw %{*{ @ % {w{>

sulqw %{ . { @ % }>

sulqw %{ 0 {*{ @ % z>

rxwsxw rii>

{ @

316:93;3:7 3156;<5647 031;63;:<84

3196:7696< 0417;:95:< 319<8<585;

05137<9;5< 3168538836 3158:;;7<<

{* @

316:93;3:7 3196:7696< 05137<9;5<

3156;<5647 0417;:95:< 3168538836

031;63;:<84 319<8<585; 3158:;;7<<

{-{ @

41<<9::78 03188;3;<99 0316937:97;

051467<99; 5194366<4 0416;87753

0413:83493 031<55986;9 5134787;5

{*{ @

71:7;<94: 0418;33483 0316<:78545

0418;33483 516<7396< 0414763378

0316<:78545 0414763378 415744::7

{ . { @

31:854947; 317::;795; 041994:8<3

415:7;:5; 051<:8588; 416<4;839

0713<<698: 31:374433: 31848:9<<:

{ 0 {*{ @

0716:5;;43 41;4;<6;4 03176675:6;

5154:7846 061;;49<4; 41;6;<5<;

041985563; 417<838<9 031<;65<576

715 Ohv rsìudwhxuv pdwulflhov . � .

JDXVV srvvëgh ghv rsìudwhxuv pdwulflhov sduwlfxolhuv/ ohv rsìudwhxuv . � .1 Qrxv ohv dsshorqv
dxvvl ohv rsìudwhxuv ìoìphqw sdu ìohphqw1 Fhv rsìudwhxuv vrqw ohv vxlydqwv = ./ 0/ 1a/ 1- hw 121
Frqvlgìurqv o*rsìudwlrqv 5 ' % rs + dyhf rs xq rsìudwhxu . � .1 Gdqv o*dqdo|vh fodvvltxh/ lo
q*hvw sdv srvvleoh g*dgglwlrqqhu ghx{ pdwulfhv gh glphqvlrqv gl�ìuhqwhv1 O*rsìudwlrq hvw glwh qrq
frqiruph1 . ìwdqw xq rsìudwhxu . �. gdqv JDXVV/ qrxv srxyrqv gdqv fhuwdlqv fdv dgglwlrqqhu
ghx{ pdwulfhv q*d|dqw sdv ohv píphv glphqvlrqv1 Gdqv fh fdv/ o*rsìudwlrq hvw idlwh ìoìphqw sdu
ìoìphqw1 Qrxv dyrqv 3

C �
2
�

4
Dn

3
C � e

2 D
� S

4
D '

3
C 2 D

e .
S b

4
D +6,

hw 3
C �

2
�

4
Dn

�
� 2 � e

�
'

3
C 2 � e D

� e D S
e D S .

4
D +7,
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Pdlv fhwwh rsìudwlrq q*hvw sdv dxwrulvìh3
C �

2
�

4
Dn

�
� 2 � e
� 2 � e

�
+8,

Oh wdeohdx vxlydqw lqgltxh ohv fdv rü o*rsìudwlrqv 5 ' % rs + hvw dxwrulvìh1

% + 5

Pdwulfh Eo � S� Pdwulfh Eo � S� Pdwulfh Eo � S�

Pdwulfh Eo � S� Yhfwhxu Eo � �� Pdwulfh Eo � S�
Pdwulfh Eo � S� Yhfwhxu E� � S� Pdwulfh Eo � S�
Yhfwhxu Eo � �� Pdwulfh Eo � S� Pdwulfh Eo � S�
Yhfwhxu E� � S� Pdwulfh Eo � S� Pdwulfh Eo � S�

Yhfwhxu Eo � �� Yhfwhxu Eo � �� Yhfwhxu Eo � ��
Yhfwhxu E� � S� Yhfwhxu E� � S� Yhfwhxu E�� S�
Yhfwhxu E� � S� Yhfwhxu Eo � �� Pdwulfh Eo � S�
Yhfwhxu Eo � �� Yhfwhxu E� � S� Pdwulfh Eo � S�

vfdodluh Pdwulfh Eo � S� Pdwulfh Eo � S�
Pdwulfh Eo � S� vfdodluh Pdwulfh Eo � S�

Gdqv fh suhplhu h{hpsoh/ qrxv frqvlgìurqv xq yhfwhxu oljqh hw xq yhfwhxu frorqqh1

qhz>

rxwsxw iloh @ ffi451rxw uhvhw>

x @ vhtd+4/8/6,>

y @ 5-vhtd+4/4/7,*>

{ @ x . y>

| @ x 1- y>

} @ x 12 y>

sulqw %x @ % x>

sulqw %y @ %> sulqw y>

sulqw %x . y @ % {>

sulqw %x 1- y @ % |>

sulqw %x 12 y @ % }>

rxwsxw rii>

x @

413333333

913333333

441333333

y @

513333333 713333333 913333333 ;13333333

x . y @

613333333 813333333 :13333333 <13333333

;13333333 431333333 451333333 471333333
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461333333 481333333 4:1333333 4<1333333

x 1- y @

513333333 713333333 913333333 ;13333333

451333333 571333333 691333333 7;1333333

551333333 771333333 991333333 ;;1333333

x 12 y @

3183333333 3158333333 314999999: 3145833333

613333333 418333333 413333333 31:8333333

818333333 51:833333 41;666666 416:83333

Qrxv frqvlgìurqv xq yhfwhxu frorqqh hw xqh pdwulfh gdqv o*h{hpsoh vxlydqw =

qhz>

rxwsxw iloh @ ffi461rxw uhvhw>

x @ vhtd+4/8/6,>

y @ uqgx+6/7,>

{ @ x . y>

| @ x 1- y>

} @ x 12 y>

sulqw %x @ % x>

sulqw %y @ %> sulqw y>

sulqw %x . y @ % {>

sulqw %x 1- y @ % |>

sulqw %x 12 y @ % }>

rxwsxw rii>

x @

413333333

913333333

441333333

y @

31566<664; 31:<694876 319;853;:9 3158;<7943

31;8:47:;4 317:65:;75 319;986;53 31:3587:67

3187949543 313:875445; 3195:684:< 31:7:36657

x . y @

41566<665 41:<69487 419;853;; 4158;<794

91;8:47:; 917:65:;7 919;986;5 91:3587:6

441879495 4413:8754 44195:685 441:7:366

x 1- y @

31566<664; 31:<694876 319;853;:9 3158;<7943

81475;;9< 51;6<9:38 7144<55<5 715485;74

9133::;65 31;5<96573 91<33;9<: ;154:698:

x 12 y @

715:7:583 415933894 4178<73<6 61;94;3:8

91<<<<8<8 4519::85: ;1:6<7<<5 ;187367<:

531473874 4781;7::6 4:1867355 471:57<47
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Fhv rsìudwhxuv . �. vrqw wuëv udslghv1 Lov shuphwwhqw gdqv gh qrpeuhx{ fdv g*ìylwhu ohv erxfohv
+vxssrvìhv íwuh wlph frqvxplqj,1 Frqvlgìurqv sdu h{hpsoh xqh vìulh whpsruhooh %|1 Vrlw od vìulh
whpsruhooh +| gì�qlh gh od idêrq vxlydqwh

+| ' %|%|3�%|32%|3� +9,

Srxu frqvwuxluh fhwwh vìulh/ qrxv xwlolvrqv o*rsìudwhxu 1- +od frppdqgh odjq+{/q, shuphw gh
gì�qlu %|3?,1

qhz>

x @ uqgq+4333/4,> 2- Vlpxodwlrq gh 4333 qrpeuhv dohdwrluhv Q+3/4, -2

{ @ 43 . 5-x> 2- Vlpxodwlrq gh 4333 qrpeuhv dohdwrluhv Q+43/5, -2

| @ {1-odj4+{,1-odjq+{/5,1-odjq+{/6,>

Qrxv fkhufkrqv ã fdofxohu ohv frh!flhqwv gh fruuìodwlrq hqwuh od vìulh %| hw ohv vìulhv +
E��
| hq xwlolvdqw

ohv rsìudwhxuv pdwulflhov gh JDXVV vdqv hpsor|hu od frppdqgh fruu{1 Od irupxoh gx frh!flhqw
gh fruuìodwlrq hvw

o '

�
�

�S
|'�

E%| � 7%� E+| � 7+�v
�
�

�S
|'�

E%| � 7%�2

v
�
�

�S
|'�

E+| � 7+�2

+:,

Lo q*hvw sdv qìfhvvdluh g*xwlolvhu xqh erxfoh srxu fdofxohu ohv gl�ìuhqwv frh!flhqwv1 Ohv yduldeohv
|f hw {f vrqw ohv yduldeohv fhqwuìhv1 O*rsìudwhxu wudqvsrvìh gdqv od oljqh gh frppdqgh |f @ | 0

phdqf+|,* hvw qìfhvvdluh srxu vrxvwudluh od pr|hqqh gh fkdtxh yduldeoh ã od frorqqh fruuhvsrq0
gdqwh1 {f 1- {f fruuhvsrqg ã xq yhfwhxu grqw ohv frpsrvdqwhv vrqw E%| � 7%�21 Ohv ìoìphqwv gh

od pdwulfh {| gh glphqvlrq E�fff � �f� vrqw E%| � 7%�
�
+
E��
| � 7+E��

�
1

qhz>

rxwsxw iloh @ ffi481rxw uhvhw>

uqgvhhg 456789>

x @ uqgq+4333/43,>

2-

-- Vlpxodwlrq g*xqh pdufkh dohdwrluh

--

-- |+w, @ |+w04, . x+w,

-- |+w3, @ 43>

-- x+w, @ Q+3/4,

-2

| @ uhfvhudu+x/43-rqhv+4/43,/rqhv+4/43,,> 2- 43 vhulhv gh 4333 revhuydwlrqv -2

{ @ uhfvhudu+uqgq+4333/4,/43/4,> 2- 4 vhulh gh 4333 revhuydwlrqv -2

|f @ | 0 phdqf+|,*>

{f @ { 0 phdqf+{,>
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{| @ {f 1- |f>

fry[\ @ phdqf+{|,>

vljpd[ @ vtuw+ phdqf+ {f 1- {f , ,>

vljpd\ @ vtuw+

phdqf+|f1-|f,

,>

fruu[\ @ fry[\12+vljpd[1-vljpd\,>

sulqw fruu[\>

rxwsxw rii>

315<5:;663

318:376;73

314679;835

031456;4;43

3189;96848

31454<76<9

03137447798<

3146;<58;;

3165375;48

3173:88:68

716 Ohv irqfwlrqv

Gdqv oh surjudpph vxlydqw/ qrxv xwlolvrqv txhotxhv irqfwlrqv gh JDXVV1 Qrxv uhpdutxrqv hq
sduwlfxolhu tx*hoohv vrqw gì�qlhv vxu oh grpdlqh ghv frpsoh{hv F1 D wlwuh g*h{hpsoh/ hvvd|h} ohv
frppdqghv vxlydqwhv

l @ vtuw+04,>

m @ vtuw+l,>

n @ oq+m,>

o @ frv+n,>

qhz>

rxwsxw iloh @ ffi491rxw uhvhw>

uqgvhhg 456789>

x @ uqgq+6/5,>

{ @ dev+x,>

| @ vtuw+x,>

} @ frv+x,>

z @ oq+x,>

sulqw %x @ % x>

sulqw %dev+x, @ % {>

4:



sulqw %vtuw+x, @ % |>

sulqw %frv+x, @ % }>

sulqw %oq+x, @ % z>

|5 @ |a5>

sulqw %vtuw+x,a5 @ % |5>

sulqw uhdo+|5,>

rxwsxw rii>

x @

3157356995 3159<::985

04139573<6 031<74<3:6;

0414<95869 41;<;5765

dev+x, @

3157356995 3159<::985

4139573<6 31<74<3:6;

414<95869 41;<;5765

vtuw+x, @

317<346<6< 3184<73348

313333333 . 41363:657l 313333333 . 31<:384<46l

313333333 . 413<6:66;l 416:::9:8

frv+x, @

31<:45;4:3 31<96;637;

317;9:9;;: 318;;57996

31698;79<8 03165495993

oq+x, @

041759463< 0416434947

3139386<5;< . 614748<5:l 03138<;7;663 . 614748<5:l

314:<4<7:4 . 614748<5:l 31973<5;;5

vtuw+x,a5 @

3157356995 3159<::985

04139573<6 0 81:8<6659h053l 031<74<3:6; 0 814393<34h053l

0414<95869 0 917;7<373h053l 41;<;5765

3157356995 3159<::985

04139573<6 031<74<3:6;

0414<95869 41;<;5765

717 Ohv frppdqghv pdwkìpdwltxhv

Gdqv o*h{hpsoh vxlydqw/ qrxv xwlolvrqv xqh pdwulfh f uìhooh1 Pdlv ohv frppdqghv txh qrxv hp0
sor|rqv vrqw dxvvl ydolghv srxu xqh pdwulfh f frpsoh{h1 Lo h{lvwh soxvlhxuv surfìgxuhv g*lqyhuvlrq
gh pdwulfh1 Hq sduwlfxolhu/ od surfìgxuh lqysg grlw íwuh sulyloìjlìh srxu ohv pdwulfhv v|pìwultxhv
gì�qlhv srvlwlyhv1 Qrxv srxyrqv dxvvl xwlolvhu od surfìgxuh jìqìudoh lqy/ pdlv ohv whpsv gh fdofxo
vrqw soxv orqjv1

qhz>

rxwsxw iloh @ ffi4:1rxw uhvhw>

uqgvhhg 456>

4;



[ @ uqgx+6/6,>

lqy[ @ lqy+{,> 2- Jdxvv hvw fdvh0lqvhqvlwlyh -2

{{ @ {*{>

lqy[[ @ lqysg+[[,>

| @ lqy[[-[[> 2- Jdxvv hvw xq odqjdjh qxphultxh -2

ghw4 @ ghw+[[,>

ghw5 @ ghw+lqy[[,>

sulqw %[ @ % [>

sulqw %[a+04, @ % LQY{>

sulqw %+[*[,a+04, @ % LQY{{>

sulqw %| @ % |>

sulqw>

sulqw %ghw+[*[, @ % ghw4>

sulqw %ghw++[*[,a+04,, @ % ghw5>

sulqw %ghw4-ghw5 @ % +ghw4-ghw5,>

rxwsxw rii>

[ @

31:836<93< 31653<4536 314:;6;<98

31<393666; 3168:44:3; 3155444735

31:;976;63 316<;3;4<4 3145799855

[a+04, @

06:1:43439 591;:<4:5 915;99;77

851;5;89: 073185447; 061:574;33

9<14<:<58 07314:54;6 04<1:7869;

+[*[,a+04, @

54;713977 064371:8;8 06;4616;<3

064371:8;8 777919<38 86891<;88

06;4616;<3 86891<;88 9:<51369:

| @

413333333 4145<984<h046 8186:56:6h047

419:;98:5h046 413333333 61946::8<h047

0<14<59799h047 061<4<3;:6h047 413333333

ghw+[*[, @ 41663:66:h039

ghw++[*[,a+04,, @ :84798147

ghw4-ghw5 @ 413333333

Od gìfrpsrvlwlrq gh Fkrohvn| g*xqh pdwulfh s1g1v f fruuhvsrqg ã od frppdqgh fkro1 Fhwwh
surfìgxuh uhqyrlh od pdwulfh wuldqjxodluh vxsìulhxuh ' whooh txhf ' '�'1 Od pdwulfh wuldqjxodluh
lqiìulhxuh S fruuhvsrqg ã '�1 Frqvlgìurqv od orl jdxvvlhqqh pxowlglphqvlrqqhooh Q E>cP�1 Qrxv
dyrqv Q E>cP� ' >nSQ Efc W�1 Srxu vlpxohu ghv yhfwhxuv doìdwrluhv lvvxv gh od orl Q E>cP�/ qrxv
xwlolvrqv grqf ohv frppdqghv uqgq +srxu vlpxohu ghv yhfwhxuv lvvxv gh od orl Q Efc W�, hw fkro
+srxu rewhqlu od gìfrpsrvlwlrq gh fkrohvn| gh od pdwulfh gh fryduldqfh P,1

qhz>

4<



rxwsxw iloh @ ffi4;1rxw uhvhw>

uqgvhhg 456>

ohw px @ 43 45 5>

ohw VLJPD^6/6` @ 515 318 313

318 415 0319

313 0319 41;>

S @ fkro+VLJPD,*>

sulqw %S @ % S>

sulqw %S-S* @ % S-S*>

x @ px . S-uqgq+6/4,> 2- Vlpxodwlrq g*xq yhfwhxu dohdwrluh Q+px/VLJPD, -2

sulqw %x @ % x>

x @ px . S-uqgq+6/4333,> 2- Vlpxodwlrq gh 4333 yhfwhxuv dohdwrluhv -2

C

Dwwhqwlrq/ x hvw gh glphqvlrq 6-43331 Lo idxw wudqvsrvhu

fhwwh pdwulfh srxu txh ohv frorqqhv fruuhvsrqghqw dx{ vhulhv

C

x @ x*>

pr| @ phdqf+x,>

FRY @ yf{+x,>

sulqw %Pr|hqqh hpslultxh @ % pr|>

sulqw %Pdwulfh gh fryduldqfh hpslultxh @ % FRY>

rxwsxw rii>

S @

417;656<: 313333333 313333333

3166:3<<<6 413755;:: 313333333

313333333 0318:8989;3 41544;993

S-S* @

515333333 3183333333 313333333

3183333333 415333333 03193333333

313333333 03193333333 41;333333

x @

43188:;4;

4516:8;36

31;8887:96

Pr|hqqh hpslultxh @

4313:488<

451344;8:

41<9<8<;6

Pdwulfh gh fryduldqfh hpslultxh @

51667<585 318:639874 0313;58;;6;9
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318:639874 414843377 0318;687:35

0313;58;;6;9 0318;687:35 419;59<3<

Qrxv uhpdutxrqv txh od pr|hqqh hw od fryduldqfh hpslultxhv ghv 4333 yhfwhxuv doìdwrluhv vrqw
surfkhv ghv ydohxuv wkìrultxhv1 Srxu phwwuh hq ìylghqfh od frqyhujhqfh dv|pswrwltxh yhuv od
pr|hqqh wkìrultxh/ qrxv srxyrqv uhpsodfhu od oljqh gh frppdqgh pr| @ phdqf+x,> sdu pr| @

fxpvxpf+x,12vhtd+4/4/4333,>1

718 Ohv frppdqghv vwdwlvwltxhv

719 Ohv frppdqghv gh vìtxhqfh

71: Ohv frppdqghv gh pdqlsxodwlrq gh pdwulfhv

Srxu frqqdñwuh oh qrpeuh gh frorqqhv hw gh oljqhv g*xqh pdwulfh/ qrxv xwlolvrqv ohv frppdqghv
frov hw urzv1 Qrxv lqwurgxlvrqv gdqv o*h{hpsoh vxlydqw od frppdqgh iwrv txl shuphw gh frqyhuwlu
xq qrpeuh + rdw, hq fkdñqh gh fdudfwëuhv +vwulqj,1

qhz>

rxwsxw iloh @ ffi4<1rxw uhvhw>

ohw D^7/6` @ 4 5 6

7 8 9

: ; <

43 44 45>

q @ frov+D,> 2- Qrpeuh gh frorqqhv gh od pdwulfh D -2

p @ urzv+D,> 2- Qrpeuh gh oljqhv gh od pdwulfh D -2

sulqw iwrv+p/%p @ (oi%/5/3,>

sulqw iwrv+q/%q @ (oi%/5/3,> sulqw> 2- Soxvlhxuv lqvwuxfwlrqv sdu oljqhv -2

g @ gldj+D,> 2- Gldjrqdoh gh D -2

sulqw %gldj+D, @ %>

fdoo sulqwipw+g/4,>

v @ vxpf+D,>

sulqw %vxpf+D, @ %>

fdoo sulqwipw+v/4,>

fv @ fxpvxpf+D,>

sulqw %fxpvxpf+D, @ %>

fdoo sulqwipw+fv/4,>

pd{ @ pd{f+D,>

sulqw %pd{f+D, @ %>

fdoo sulqwipw+pd{/4,>
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lqg{ @ pd{lqgf+D,>

sulqw %pd{lqgf+D, @ %>

fdoo sulqwipw+lqg{/4,>

rxwsxw rii>

p @ 7

q @ 6

gldj+D, @

4

8

<

vxpf+D, @

55

59

63

fxpvxpf+D, @

4 5 6

8 : <

45 48 4;

55 59 63

pd{f+D, @

43

44

45

pd{lqgf+D, @

7

7

7

Ohv wurlv rsìudwhxuv yhf/ yhfu hw wulpu vrqw shx hpsor|ìv sdu ohv xwlolvdwhxuv gh JDXVV/ pdlv
lov vrqw lqglvshqvdeohv srxu xqh surjudppdwlrq h!fdfh1 wulpu shuphw g*ìolplqhu ohv suhplëuhv
hw ghuqlëuhv oljqhv1 Dlqvl wulpu+{/5/6, gì�qlw xqh qrxyhooh pdwulfh vdqv ohv ghx{ suhplëuhv hw
ohv wurlv ghuqlëuhv oljqhv1 Lo hvw suìiìudeoh g*xwlolvhu fhwwh frppdqgh soxw÷w txh o*rsìudwhxu gh
vìohfwlrq = +sdu h{hpsoh/ vl oh qrpeuhv gh oljqhv gh { hvw 4333/ wulpu+{/5/6, hvw suìiìudeoh ã
{^6=<<:/1`,1 Od frppdqgh yhf fruuhvsrqg ã o*rsìudwhxu pdwulflho �iU E�� +yhfu fruuhvsrqg ã
�iU

�
��
�
,41

qhz>

rxwsxw iloh @ ffi531rxw uhvhw>

ohw D^7/6` @ 4 5 6

7 8 9

: ; <

43 44 45>

4
yhfu hvw soxv udslgh txh yhf1
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y @ yhf+D,>

yu @ yhfu+D,>

sulqw % yhf+D, yhfu+D,%>

fdoo sulqwipw+y�yu/4,>

E @ wulpu+D/3/5,>

sulqw %wulpu+D/3/5, @ %>

fdoo sulqwipw+E/4,>

rxwsxw rii>

yhf+D, yhfu+D,

4 4

7 5

: 6

43 7

5 8

8 9

; :

44 ;

6 <

9 43

< 44

45 45

wulpu+D/3/5, @

4 5 6

7 8 9

Od frppdqgh uhvkdsh shuphw gh gì�qlu xqh pdwulfh ã sduwlu ghv ìoìphqwv g*xqh dxwuh pdwulfh
hq prgl�dqw ohv qrpeuhv gh oljqhv hw gh frorqqhv1

qhz>

rxwsxw iloh @ ffi541rxw uhvhw>

ohw D^6/6` @ 4 5 6

7 8 9

: ; <>

E @ uhvkdsh+D/5/7,>

sulqw %uhvkdsh+D/5/7, @ %>

fdoo sulqwipw+E/4,>

F @ uhvkdsh+D/9/7,>

sulqw %uhvkdsh+D/9/7, @ %>

fdoo sulqwipw+F/4,>

rxwsxw rii>
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uhvkdsh+D/5/7, @

4 5 6 7

8 9 : ;

uhvkdsh+D/9/7, @

4 5 6 7

8 9 : ;

< 4 5 6

7 8 9 :

; < 4 5

6 7 8 9

Frqvlgìurqv xqh vìulh whpsruhooh mrxuqdolëuh1 Qrxv gìvlurqv frqvwuxluh ohv vìulhv khegrpdgdluhv
srxu fkdtxh mrxu gh od vhpdlqh1

qhz>

rxwsxw iloh @ ffi551rxw uhvhw>

{ @ uqgq+:-433/4,>

| @ uhvkdsh+{/433/:,>

fdoo sulqwipw+{^;=47`/4,>

sulqw>

fdoo sulqwipw+|^5/1`/4,>

rxwsxw rii>

03175547:38

04176:6<46

319<4<;3<;

031;686<:46

031:497:;8;

03193585736

031:498:857

03175547:38 04176:6<46 319<4<;3<; 031;686<:46

031:497:;8; 03193585736 031:498:857

71; Ohv qrpeuhv sduwlfxolhuv gh JDXVV

Fhuwdlqv qrpeuhv sduwlfxolhuv vrqw gì�qlv gdqv JDXVV/ sdu h{hpsoh n4 hw �41 Fhuwdlqhv
rsìudwlrqv vrqw dxwrulvìhv gdqv fhuwdlqv fdv1 Sdu h{hpsoh/ o*dgglwlrq gh n4 hw n4 grqqh n41
Qrxv dyrqv dxvvl

En4� � En4� ' n4
E�4� n E�4� ' �4
En4� � E�4� ' �4

f* En4� ' f
�*f ' n4

��*f ' �4

+;,

Gdqv g*dxwuhv fdv/ ohv rsìudwlrqv vrqw lqwhuglwhv/ frpph sdu h{hpsoh f � En4�1 Od ydohxu pdq0
txdqwh +plvvlqj ydoxh, hvw xq frgdjh wuëv sduwlfxolhu1 Hooh q*hvw sdv xq qrpeuh hw uhvvhpeoh
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soxv ã xq fdudfwëuh1 Sdu gìidxw/ hooh fruuhvsrqg dx v|peroh srlqw +1,1 Qrxv srxyrqv prgl�hu vd
uhsuìvhqwdwlrq dyhf od frppdqgh pv|p1

qhz>

Pv|p 1>

rxwsxw iloh @ ffi561rxw uhvhw>

soxvLQILQL @ bbLQIs>

prlqvLQILQL @ bbLQIq>

soxvLQGHILQL @ bbLQGHIs>

prlqvLQGHILQL @ bbLQGHIq>

pdfklqhHSVLORQ @ bbpdfkhsv>

sulqw soxvLQILQL>

sulqw soxvLQGHILQL>

sulqw prlqvLQILQL>

sulqw prlqvLQGHILQL>

sulqw pdfklqhHSVLORQ>

YdohxuPdqtxdqwh @ plvv+3/3,>

sulqw iwrv+YdohxuPdqtxdqwh/%ydohxu pdqtxdqwh = (0-1-v%/8/4,>

sulqw iwrv+YdohxuPdqtxdqwh/%ydohxu pdqtxdqwh = (oi%/8/4,>

Pv|p %QD%>

sulqw iwrv+YdohxuPdqtxdqwh/%ydohxu pdqtxdqwh = (oi%/8/4,>

Pv|p 0<<<<1<<>

sulqw iwrv+YdohxuPdqtxdqwh/%ydohxu pdqtxdqwh = (oi%/8/4,>

rxwsxw rii>

.LQI

1

0LQI

1

515633333h049

ydohxu pdqtxdqwh = 1

ydohxu pdqtxdqwh = 1

ydohxu pdqtxdqwh = QD

ydohxu pdqtxdqwh = 0<<<<1<<

Soxvlhxuv frppdqghv frqfhuqhqw ohv ydohxuv pdqtxdqwhv = lvplvv/ plvv/ plvvh{/ plvvuy/ sdfnu
hw vfdoplvv1

qhz>

rxwsxw iloh @ ffi571rxw uhvhw>

ohw D^6/6` @ 4 5 1
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7 8 9

: 1 <>

sulqw %D @ % D>

E @ plvvuy+D/3,>

sulqw %E @ % E>

F @ plvv+D/3,>

sulqw %F @ % F>

G @ plvv+F/4,>

sulqw %G @ % G>

rxwsxw rii>

D @

413333333 513333333 1

713333333 813333333 913333333

:13333333 1 <13333333

E @

413333333 513333333 313333333

713333333 813333333 913333333

:13333333 313333333 <13333333

F @

413333333 513333333 1

713333333 813333333 913333333

:13333333 1 <13333333

G @

1 513333333 1

713333333 813333333 913333333

:13333333 1 <13333333

71< Xq h{hpsoh frpsohw = Ohv Prlqguhv Fduuìv Ruglqdluhv

qhz>

rxwsxw iloh @ ffi581rxw uhvhw>

ordg gdwd^53/;` @ edvh41dvf>

{ @ gdwd^1/6 7`>

| @ gdwd^1/9`>

Qrev @ urzv+|,> 2- Qrpeuh g*revhuydwlrqv -2

frqvwdqwh @ rqhv+Qrev/4,> 2- Od frqvwdqwh -2

{ @ frqvwdqwh�{>

n @ frov+{,> 2- Qrpeuh g*h{rjhqhv -2

ehwd @ lqysg+{*{,-{*|> 2- frhiilflhqwv hvwlphv -2

x @ | 0 {-ehwd> 2- uhvlgxv -2

VFU @ x*x> 2- Vrpph ghv fduuhv ghv uhvlgxv -2
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VFW @ |*|> 2- Vrpph ghv fduuhv wrwdx{ -2

VFH @ VFW 0 VFU> 2- Vrpph ghv fduuhv h{soltxhv -2

U5 @ VFH2VFW> 2- U5 gh od uhjuhvvlrq -2

ggo @ Qrev 0 n> 2- Ghjuh gh olehuwh -2

vljpd @ vtuw+VFU2ggo,> 2- Hfduw0w|sh hvwlph -2

Pfry @ +vljpda5,-lqysg+{*{,> 2- Pdwulfh gh fryduldqfh ghv frhiilflhqwv -2

vwghuu @ vtuw+gldj+Pfry,,> 2- Hfduw0w|sh ghv frhiilflhqwv -2

wvwxghqw @ ehwd 12 vwghuu> 2- Whvw W gh vwxghqw = ehwd^l` @ 3 -2

sydoxh @ 5-fgiwf+dev+wvwxghqw,/ggo,> 2- Ulvtxh gh suhplhuh hvshfh -2

gx @ x 0 odj4+x,> 2- x+w, 0 x+w04, -2

gx @ wulpu+gx/4/3,> 2- Od suhplhuh grqqhh hvw xqh ydohxu pdqtxdqwh -2

GZ @ vxpf+gxa5, 2 vxpf+xa5,> 2- vwdwlvwltxh Gxuelq0Zdwvrq -2

Pfruu @ fruuyf+Pfry,>

Pfruu5 @ 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,>

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 %0000000000000000000000000000000000000000000000000000000000000000000000%>

sulqw ehwd�vwghuu�wvwxghqw�sydoxh>

sulqw>

sulqw %Pdwulfh gh fryduldqfh ghv hvwlpdwhxuv =%>

sulqw Pfry>

sulqw>

sulqw %Pdwulfh gh fruuhodwlrq ghv hvwlpdwhxuv =%>

sulqw Pfruu>

sulqw Pfruu5>

Qrpeuh g*revhuydwlrqv = 53

Qrpeuh gh uhjuhvvhxuv = 6

Ghjuhv gh olehuwh = 4:

Hfduw0w|sh hvwlph = :7183

U5 = 31<<3

Gxuelq0Zdwvrq = 41883

frhiilflhqw hfduw0w|sh W0vwxghqw Sure1 pdujlqdoh

0000000000000000000000000000000000000000000000000000000000000000000000

5:



4631<<9:9 8616<546: 517867;75 31358566897

71;;:<<58 5:14<:9;7 314:<:53<4 31;8<7<97:

5914;6:;6 91;5758;7 61;69;9;: 31334653:<53

Pdwulfh gh fryduldqfh ghv hvwlpdwhxuv =

5;831:536 ;3<1:93:5 05;5138846

;3<1:93:5 :6<1:4734 04:81;;564

05;5138846 04:81;;564 7918:3836

Pdwulfh gh fruuhodwlrq ghv hvwlpdwhxuv =

413333333 3188:964:7 031::743:77

3188:964:7 413333333 031<7:95456

031::743:77 031<7:95456 413333333

413333333 3188:964:7 031::743:77

3188:964:7 413333333 031<7:95456

031::743:77 031<7:95456 413333333

8 Ohv rsìudwhxuv frqglwlrqqhov hw uhodwlrqqhov

814 Ohv rsìudwhxuv frqglwlrqqhov

JDXVV srvvëgh flqt rsìudwhxuv orjltxhv = qrw/ dqg/ ru/ {ru dqg hty1 Lo q*h{lvwh sdv gh w|sh
erroìhq WUXH hw IDOVH1 IDOVH fruuhvsrqg ã o*hqwlhu qxo 31 Od uhsuìvhqwdwlrq 7 elwv gh 3
grlw íwuh h{dfwh1 Fhod yhxw gluh txh o*h{suhvvlrq oq+h{s+vtuw+{,a5,, 0 { qh fruuhvsrqg sdv
irufìphqw ã od yduldeoh IDOVH1 WUXH hvw uhsuìvhqwìh sdu q*lpsruwh txhooh ydohxu gl�ìuhqwh gh
31 Sdu h{hpsoh/ +qrw 4,/ +qrw 5, hw +qrw 06189, grqqh IDOVH/ f*hvw0ã0gluh 31 Pdlv/ sdu
frqyhqwlrq/ od yduldeoh WUXH jìqìuìh sdu ohv frppdqghv JDXVV hvw ìjdoh ã 41 Sdu h{hpsoh/
qrxv srxyrqv grqqhu ohv ydohxuv 4 rx 043 ã WUXH/ pdlv +qrw 3, grqqh 4/ f*hvw0ã0gluh WUXH1

qhz>

rxwsxw iloh @ ffi591rxw uhvhw>

WUXH @ 4>

IDOVH @ 3>

sulqw %qrw%>

sulqw +qrw WUXH,>

sulqw +qrw IDOVH,>

sulqw %dqg%>

sulqw +WUXH dqg WUXH,>

sulqw +WUXH dqg IDOVH,>

sulqw +IDOVH dqg IDOVH,>

sulqw +IDOVH dqg WUXH,>

sulqw %ru%>
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sulqw +WUXH ru WUXH,>

sulqw +WUXH ru IDOVH,>

sulqw +IDOVH ru IDOVH,>

sulqw +IDOVH ru WUXH,>

sulqw %{ru%>

sulqw +WUXH {ru WUXH,>

sulqw +WUXH {ru IDOVH,>

sulqw +IDOVH {ru IDOVH,>

sulqw +IDOVH {ru WUXH,>

sulqw %hty%>

sulqw +WUXH hty WUXH,>

sulqw +WUXH hty IDOVH,>

sulqw +IDOVH hty IDOVH,>

sulqw +IDOVH hty WUXH,>

rxwsxw rii>

qrw

313333333

413333333

dqg

413333333

313333333

313333333

313333333

ru

413333333

413333333

313333333

413333333

{ru

313333333

413333333

313333333

413333333

hty

413333333

313333333

413333333

313333333

Lo h{lvwh ghv rsìudwhxuv vlplodluhv . �.1 Gdqv fh fdv/ qrxv suìfìgrqv o*rsìudwhxu g*xq srlqw +1,1

qhz>

rxwsxw iloh @ ffi5:1rxw uhvhw>

ohw {^5/5` @ 4 3

5 3>
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ohw |^5/5` @ 4 8

3 3>

} @ 1qrw {>

sulqw }>

} @ { 1dqg |>

sulqw }>

} @ + +1qrw {, 1{ru | , 1ru |>

sulqw }>

rxwsxw rii>

313333333 413333333

313333333 413333333

413333333 313333333

313333333 313333333

413333333 413333333

313333333 413333333

815 Ohv rsìudwhxuv uhodwlrqqhov

Fhv rsìudwhxuv vh suìvhqwhqw vrxv ghx{ iruphv/ v|peroltxh rx fdudfwëuh =

@@ 2@ : 	 :@ 	@
HT QH JW OW JH OH

Ohv rsìudwhxuv vlplodluhv . � . vrqw =

1@@ 12@ 1: 1	 1:@ 1	@
1HT 1QH 1JW 1OW 1JH 1OH

qhz>

rxwsxw iloh @ ffi5;1rxw uhvhw>

ohw {^5/5` @ 4 3

5 3>

ohw |^5/5` @ 4 8

7 5>

} @ { A |>

sulqw %{ A | = % }>

} @ { ?@ |>

sulqw %{ ?@ | = % }>

} @ { @@ |>
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sulqw %{ @@ | = % }>

sulqw>

} @ { 1@@ |>

sulqw %{ 1@@ |% }>

} @ { 12@ |>

sulqw %{ 12@ |% }>

} @ +{ 12@ |, 1dqg +{ 1@@ |,>

sulqw %+{ 12@ |, 1dqg +{ 1@@ |,% }>

rxwsxw rii>

{ A | = 313333333

{ ?@ | = 413333333

{ @@ | = 313333333

{ 1@@ |

413333333 313333333

313333333 313333333

{ 12@ |

313333333 413333333

413333333 413333333

+{ 12@ |, 1dqg +{ 1@@ |,

313333333 313333333

313333333 313333333

JDXVV srvvëgh dxvvl ghv rsìudwhxuv uhodwlrqqhov  rxv +ix}}|, vrxv iruph gh frppdqghv =

IHT IQH IJW IOW IJH IOH

GRWIHT GRWIQH GRWIJW GRWIOW GRWIJH GRWIOH

9 Ohv vwuxfwxuhv gh frqwu÷oh

914 Ohv erxfohv

Wurlv iruphv gh erxfohv h{lvwhqw

gr zkloh h{su4> h{su5 > hqgr>

gr xqwlo h{su4> h{su5 > hqgr>

iru l+vwduw/hqg/lqfu,> h{su > hqgiru>

Srxu gr zkloh +gr xqwlo,/ o*h{suhvvlrq h{su5 hvw h{ìfxwìh wdqw txh o*h{suhvvlrq h{su4 hvw yudlh
+idxvvh,1

qhz>

rxwsxw iloh @ ffi5<1rxw uhvhw>

vrp4 @ 3>

l @ 4>
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gr zkloh l ?@ 433>

vrp4 @ vrp4 . la5>

l @ l . 4>

hqgr>

vrp5 @ 3>

l @ 4>

gr xqwlo l A 433>

vrp5 @ vrp5 . la5>

l @ l . 4>

hqgr>

vrp6 @ 3>

l @ 4>

gr xqwlo l A 433>

vrp6 @ vrp6 . la5>

l @ l . 5>

hqgr>

sulqw iwrv+vrp4/%vrpph ghv fduuhv ghv 433 suhplhuv hqwlhuv = (oi%/43/3,>

sulqw iwrv+vrp5/%vrpph ghv fduuhv ghv 433 suhplhuv hqwlhuv = (oi%/43/3,>

sulqw iwrv+vrp6/%vrpph ghv fduuhv ghv 83 suhplhuv hqwlhuv sdluv = (oi%/43/3,>

rxwsxw rii>

vrpph ghv fduuhv ghv 433 suhplhuv hqwlhuv = 66;683

vrpph ghv fduuhv ghv 433 suhplhuv hqwlhuv = 66;683

vrpph ghv fduuhv ghv 83 suhplhuv hqwlhuv sdluv = 499983

O*h{suhvvlrq frqglwlrqqhooh gh od erxfoh shxw íwuh soxv frpsoh{h frpph gdqv o*h{hpsoh vxlydqw1

qhz>

rxwsxw iloh @ ffi631rxw uhvhw>

uqgvhhg 456789:;<>

l @ 4>

gr zkloh +uqgx+4/4, A@ 318,>

sulqw %sloh%>

l @ l . 4>

hqgr>

rxwsxw rii>

sloh

sloh

sloh

sloh

sloh

Uhpdutxh = qrxv srxyrqv dxvvl xwlolvhu xqh erxfoh lq�qlh/ sdu h{hpsoh gr zkloh 41
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915 Ohv lqvwuxfwlrqv li

Soxvlhxuv iruphv h{lvwhqw =

41 li h{su>

111

hqgli>

_lwhp li h{su>

111

hovh>

111

hqgli>

_lwhp li h{su4>

111

hovhli h{su5>

111

hovh>

111

hqgli>

O*h{suhvvlrq hvw ìydoxìh vl od frqglwlrq hvw yudlh +li 4 hvw grqf ìtxlydohqw ã li 5,1 Od wurlvlëph
iruph hvw lghqwltxh ã fhooh gx odqjdjh Dgd <8 +hovli,1

qhz>

rxwsxw iloh @ ffi641rxw uhvhw>

uqgvhhg 456>

sulqw> sulqw %li 4%> sulqw>

li uqgx+4/4, A@ 318>

sulqw %sloh%>

hqgli>

sulqw> sulqw %li 5%> sulqw>

li uqgx+4/4, A@ 318>

sulqw %sloh%>

hovh>

sulqw %idfh%>

hqgli>

sulqw> sulqw %li 6%> sulqw>

l @ 4>

gr xqwlo l A 433>

li uqgx+4/4, A@ 318>

sulqw %sloh %>>

hovh>

sulqw %idfh %>>

hqgli>
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l @ l . 4>

hqgr>

rxwsxw rii>

li 4

sloh

li 5

idfh

li 6

idfh sloh idfh idfh sloh idfh idfh idfh sloh idfh sloh idfh sloh sloh sloh sloh

idfh sloh sloh sloh sloh idfh sloh sloh idfh sloh sloh idfh sloh idfh sloh idfh

sloh sloh idfh idfh sloh sloh idfh idfh sloh sloh sloh sloh idfh sloh sloh idfh

sloh sloh sloh idfh sloh sloh sloh sloh idfh idfh idfh idfh sloh sloh idfh sloh

idfh sloh sloh sloh idfh sloh sloh sloh idfh sloh idfh idfh idfh idfh sloh idfh

idfh idfh sloh sloh idfh idfh sloh idfh sloh sloh sloh idfh idfh idfh sloh sloh

idfh sloh sloh sloh

916 Ohv lqvwuxfwlrqv euhdn hw frqwlqxh

Fhv frppdqghv shuphwwhqw g*djlu vxu ohv erxfohv1 euhdn shuphw gh vruwlu gh od erxfoh +erwwrp,
doruv txh frqwlqxh shuphw gh vdxwhu dx gìexw gh od erxfoh +wrs,1 Fhv frppdqghv vrqw ohv píphv
txh fhoohv gx F1

qhz>

rxwsxw iloh @ ffi651rxw uhvhw>

uqgvhhg 456>

v4 @ 3>

v5 @ 3>

l @ 4>

gr xqwlo l A 433>

h @ uqgx+4/4,>

li h ?@ 317;>

sulqw %jdjqh %>>

v4 @ v4 . 4>

hovhli h ?@ 31<9>

sulqw %shugx %>>

v5 @ v5 . 4>

hovh>

sulqw> sulqw> sulqw iwrv+l/%srxu l @ (oi/ rq uhfrpphqfh%/4/3,> sulqw>
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frqwlqxh>

hqgli>

li dev+v40v5, A 43>

sulqw> sulqw>

sulqw iwrv+l/%oh mhx v*duuhwh srxu l @ (oi%/4/3,>

euhdn>

hqgli>

l @ l . 4>

hqgr>

rxwsxw rii>

shugx jdjqh jdjqh shugx jdjqh jdjqh shugx jdjqh jdjqh jdjqh shugx jdjqh

srxu l @ 46/ rq uhfrpphqfh

jdjqh shugx shugx shugx shugx jdjqh shugx shugx shugx shugx jdjqh shugx shugx jd

jqh shugx shugx jdjqh shugx jdjqh shugx jdjqh shugx shugx jdjqh jdjqh shugx shug

x shugx jdjqh shugx

srxu l @ 76/ rq uhfrpphqfh

shugx

srxu l @ 77/ rq uhfrpphqfh

jdjqh shugx shugx jdjqh shugx shugx shugx jdjqh shugx shugx

oh mhx v*duuhwh srxu l @ 86

: Txhotxhv h{hpsohv

:14 Pr|hqqh preloh

Gdqv o*h{hpsoh vxlydqw/ qrxv vlpxorqv xq surfhvvxv DUPD+5/4,/ sxlv qrxv fdofxorqv xqh pr|hqqh
preloh ã o*dlgh gh od erxfoh gr xqwlo1 Qrxv ljqrurqv ohv h{wuìplwìv hq xwlolvdqw od frppdqgh
frqwlqxh1

qhz>

oleudu| sjudsk>

x @ uqgq+433/4,-318>

h @ plvvuy+x 0 316-odj4+x,/3,>

2-

-- Vlpxodwlrq g*xq surfhvvxv DUPD+5/4,

--

-- |+w, @ 318-|+w04, . 316-|+w05, . x+w, 0 316-x+w04,

--

-- x+w, @ Q+3/318,

--
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-- |+3, @ 3

-- |+4, @ 3

-2

| @ uhfvhudu+h/3�3/318�316,>

p @ }hurv+433/4,>

QD @ plvv+3/3,>

l @ 4>

gr xqwlo l A 433>

li + l ? 43 , ru + l A <3 ,>

p^l` @ QD>

l @ l . 4>

frqwlqxh>

hqgli>

lqg{ @ vhtd+l0</4/4<,>

p^l` @ phdqf+|^lqg{`,>

l @ l . 4>

hqgr>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

w @ vhtd+4/4/433,>

{|+w/|�p,>

Uhpdutxh = Fh surjudpph frpsruwh gh qrpeuhxvhv lqh!flhqfhv1 Sdu h{hpsoh/ qrxv srxyrqv
ìylwhu od erxfoh hq hpsor|dqw o*rsìudwhxu gh frqyroxwlrq +frqy,1 Vl qrxv gìvlurqv jdughu od erxfoh/
qrxv srxyrqv ìylwhu o*dssho v|vwìpdwltxh gh od frppdqgh vhtd1 Frpphqw prgl�hu fh frgh

srxu fdofxohu od pr|hqqh preloh gh soxvlhxuv surfhvvxv DUPD B

:15 Vlpxodwlrq g*xq surfhvvxv DUFK

Srxu vlpxohu xq surfhvvxv DUFK/ qrxv xwlolvrqv oh jìqìudwhxu gh qrpeuhv doìdwrluhv jdxvvlhqv1
Ohv yhfwhxuv x hw k5 uhsuìvhqwhqw ohv ìoìphqwv �| hw �2| 1 O*d�hfwdwlrq ghv ìoìphqwv hvw gl�ìuhqwh
vhorq oh yhfwhxu1 x hvw sduidlwhphqw gìfoduì dydqw od erxfoh1 Lo hvw lqlwldolvì dx yhfwhxu qxo1 Hqvxlwh/
qrxv d�hfwrqv fkdtxh ìoìphqw sdu od frppdqgh x^w` @ xw>1 Srxu oh yhfwhxu k/ qrxv fkrlvlvvrqv
xqh d�hfwdwlrq lqgluhfwh/ od frqfdwìqdwlrq ghv ìoìphqwv1 Fhod lpsoltxh tx*ã fkdtxh lwìudwlrq/ lo | d
uhglphqvlrq gx yhfwhxu hw grqf prgl�fdwlrq gh o*hvsdfh pìprluh doorxì1 Fhwwh ghx{lëph vroxwlrq
hvw prlqv udslgh txh od suhplëuh1 Pdlv hooh shxw íwuh wuëv xwloh gdqv oh fdv rü ohv glphqvlrqv gx
yhfwhxu vrqw lqfrqqxhv1

qhz>

oleudu| sjudsk>

2-

-- Vlpxodwlrq g*xqh frpsrvdqwh DUFK+4/4,

--

-- h+w, @ Q+3/k+w,,

--
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-- k+w,a5 @ doskd3 . doskd4-x+w04,a5 . ehwd4-k+w04,a5

--

-2

doskd3 @ 418>

doskd4 @ 3153>

ehwd4 @ 3183>

k5 @ ~�> 2- Pdwulfh qxooh -2

x @ }hurv+433/4,>

k5w @ doskd3>

w @ 4>

gr xqwlo w A urzv+x,>

k5 @ k5�k5w>

xw @ uqgq+4/4,-vtuw+k5w,>

x^w` @ xw>

k5w @ doskd3 . doskd4-+xwa5, . ehwd4-k5w>

w @ w . 4>

hqgr>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%frpsrvdqwh DUFK%,>

{|+vhtd+4/4/urzv+x,,/x,>

wlwoh+%yduldqfh frqglwlrqqhooh%,>

{|+vhtd+4/4/urzv+x,,/k5,>

:16 Yhfwrulvdwlrq

Frpphqw prgl�hu oh frgh suìfìghqw srxu vlpxohu soxvlhxuv frpsrvdqwhv DUFK1 Xqh vroxwlrq
ìylghqwh hvw g*dmrxwhu xqh erxfoh1 Fhwwh pìwkrgh q*hvw sdv h!flhqwh hq odqjdjh JDXVV1 Xqh
phloohxuh vroxwlrq hvw gh yhfwrulvhu oh frgh/ f*hvw0ã0gluh g*xwlolvhu dx pd{lpxp ohv rsìudwhxuv hw ohv
frppdqghv yhfwrulhoohv srxu sulyloìjlhu oh fdofxo pdwulflho dx fdofxo vfdodluh1 x hw k5 ghylhqqhqw
ghv pdwulfhv gh glphqvlrq �JKr�g1 Fkdtxh frorqqh uhsuìvhqwh xqh vìulh1 Uhpdutxh} txh qrxv
vlpxorqv ohv grqqìhv dyhf ghv yhfwhxuv oljqhv1

qhz>

oleudu| sjudsk>

2-

-- Vlpxodwlrq gh soxvlhxuv frpsrvdqwhv DUFK

--

-2

doskd3 @ 418>

doskd4 @ 3153>

ehwd4 @ 3183>
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C Yrxv srxyh} hvvd|h} =

doskd3 @ 418�6>

doskd4 @ 3153�3183>

ehwd4 @ 3183�3153>

N @ 5>

C

Qrev @ 433> 2- Qrpeuh g*revhuydwlrqv -2

N @ 6> 2- Qrpeuh gh vhulhv -2

x @ }hurv+Qrev/N,>

k5 @ x>

k5w @ doskd31-rqhv+4/N,>

w @ 4>

gr xqwlo w A Qrev>

k5^w/1` @ k5w>

xw @ uqgq+4/N,1-vtuw+k5w,>

x^w/1` @ xw>

k5w @ doskd3 . doskd41-+xwa5, . ehwd41-k5w>

w @ w . 4>

hqgr>

judskvhw>

bsgdwh @ %%> bsqxp @ 5>

wlwoh+%frpsrvdqwh DUFK%,>

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

wlwoh+%yduldqfh frqglwlrqqhooh%,>

{|+vhtd+4/4/Qrev,/k5,>

; Od eleolrwkëtxh judskltxh

Od eleolrwkëtxh judskltxh gh JDXVV hvw wuëv ulfkh1 Hooh hvw frqvwuxlwh ã sduwlu gh JudsklF hw
lqwëjuh ohv sulqflsdohv urxwlqhv gh fhwwh oleudlulh= judskhv 5G +{|/ orj{/ orj|/ orjorj/ srodu,/
klvwrjudpphv +klvw/ klvwi/ klvws,/ judskhv 6G +frqwrxu/ vxuidfh/ {|},/ gldjudpphv +edu/
er{,1 Hooh vxssruwh ohv ihqíwuhv pxowlsohv +ehjzlqg/ pdnhzlqg/ qh{wzlqg/ vhwzlqg/ zlqgrz,/
od wudqvsduhqfh/ ohv oìjhqghv/ hwf1 Pdñwulvhu sduidlwhphqw fhwwh eleolrwkëtxh ghpdqgh fhshqgdqw
txhotxhv khxuhv gh pdqlsxodwlrq1

;14 Od frppdqgh {|

Srxu xwlolvhu od eleolrwkëtxh judskltxh gh JDXVV/ qrxv ghyrqv o*dfwlyhu dyhf od frppdqgh
oleudu| sjudsk>1 Od frppdqgh judskvhw shuphw gh uìlqlwldolvhu ohv yduldeohv joredohv1

qhz>

6;



Judskltxh 4=

oleudu| sjudsk>

w @ vhtd+3/5-sl2433/433,>

{ @ vlq+w,>

judskvhw>

judsksuw+%0f@4 0fi@ffi691hsv 0z@8%,>

{|+w/{,>

Qrxv srxyrqv wuëv vlpsohphqw prgl�hu oh judskltxh +4, srxu dmrxwhu xq wlwuhv +wlwoh,/ ghv odehov
+{odeho hw |odeho, rx fkdqjhu o*rulhqwdwlrq ghv d{hv +bsqxp,1

qhz>

oleudu| sjudsk>

w @ vhtd+3/5-sl2433/433,>

{ @ vlq+w,>

judskvhw>

bsgdwh @ %%>

bsqxp @ 5>

wlwoh+%Od irqfwlrq vlqxv%,>

{odeho+%w%,>

|odeho+%vlq+w,%,>

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

{|+w/{,>
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Judskltxh 5=

Od frppdqgh {| dffhswh ghv pdwulfhv srxu ohv hqwuìhv/ fh txl shuphw g*d!fkhu soxvlhxuv frxuehv1
Qrxv sodêrqv oh wh{wh gh od oìjhqgh +txl fruuhvsrqg ã od yduldeoh bsohjvwu, hq hpsor|dqw od
yduldeoh joredoh bsohjfwo1 Srxu prgl�hu o*ìfkhooh ghv d{hv/ qrxv srxyrqv xwlolvhu ohv frppdqghv
vfdoh rx {wlfv hw |wlfv1 Srxu dffìghu dx{ ohwwuhv juhftxhv hw dx{ v|perohv pdwkìpdwltxhv/
qrxv dfwlyrqv od srolfh gh fdudfwëuhv vlpjupd1

qhz>

oleudu| sjudsk>

w @ vhtd+3/5-sl2433/433,>

{4 @ vlq+w,>

{5 @ frv+w,>

judskvhw>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%>

bsqxp @ 5>

wlwoh+%Ohv irqfwlrqv wuljrqrphwultxhv%,>

{odeho+%w%,>

bsohjvwu @ %vlq+w,_333frv+w,%>

bsohjfwo @ ~5 9 7 8�>

{wlfv+3/5-sl/sl25/7,>

|wlfv+04/4/318/8,>

odeho[ @ %3 _535s_53425 _535s _5346_535s_53425 5_535s%>

dvfodeho+odeho[/3,>

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

{|+w/{4�{5,>
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Judskltxh 6=

;15 Ohv ihqíwuhv

Srxu d!fkhu soxvlhxuv judskltxhv vlpxowdqìphqw/ qrxv ghyrqv gìfrxshu o*ìfudq hq soxvlhxuv
ihqíwuhv1 Srxu fhod/ qrxv lqlwldolvrqv oh prgh ihqíwuh dyhf od frppdqgh ehjzlqg>1 Qrxv gìfodurqv
hqvxlwh ohv gl�ìuhqwhv ihqíwuhv dyhf ohv frppdqghv zlqgrz hw pdnhzlqg1 Srxu dffìghu ã od l0lëph
ihqíwuh/ qrxv hpsor|rqv od frppdqgh vhwzlqg+l,>1 hqgzlqg hq�q shuphw g*rewhqlu o*d!fkdjh
gx judskh1

;1514 Od frppdqgh zlqgrz

Fhwwh frppdqgh shuphw gh jìqìuhu ghv ihqíwuhv gh píph glphqvlrq1 Hooh frpsruwh wurlv du0
jxphqwv/ oh qrpeuh gh oljqhv/ oh qrpeuh gh frorqqhv hw oh prgh g*d!fkdjh +wudqvsduhqw2qrq
wudqvsduhqw,1

qhz>

oleudu| sjudsk>

w @ vhtd+3/5-sl2433/433,>

{4 @ vlq+w,>

{5 @ frv+w,>

judskvhw>

ehjzlqg>

zlqgrz+4/5/3,>

irqwv+%vlpsoh{ vlpjupd%,>

bsgdwh @ %%>
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bsqxp @ 5>

{wlfv+3/5-sl/sl25/7,>

|wlfv+04/4/318/8,>

odeho[ @ %3 _535s_53425 _535s _5346_535s_53425 5_535s%>

dvfodeho+odeho[/3,>

bsd{kw @ 3158>

bswlwokw @ 3163>

bsqxpkw @ 3168>

vhwzlqg+4,>

wlwoh+%Od irqfwlrq vlqxv%,>

{odeho+%w%,>

|odeho+%vlq+w,%,>

{|+w/{4,>

vhwzlqg+5,>

wlwoh+%Od irqfwlrq frvlqxv%,>

{odeho+%w%,>

|odeho+%frv+w,%,>

{|+w/{5,>

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

hqgzlqg>

;1515 Od frppdqgh pdnhzlqg

Fhwwh frppdqgh shuphw gh jìqìuhu ghv ihqíwuhv gh glphqvlrqv yduldeohv1 Hooh frpsruwh 8 dujx0
phqwv = ohv glphqvlrqv krul}rqwdoh hw yhuwlfdoh/ ohv srvlwlrqv krul}rqwdoh hw yhuwlfdoh hw oh prgh
g*d!fkdjh1 O*xqlwì gh phvxuh hvw oh srxfh hw od glphqvlrq gh o*ìfudq hvw b srxfhv � S�HDD srxfhv1

qhz>

oleudu| sjudsk>

w @ vhtd+4/7-sl2434/434,>

{ @ frv+w,>

| @ vlq+w,>

} @ +{*a5, 1- |>

q @ uqgq+4333/4,>

judskvhw>

ehjzlqg>

pdnhzlqg+<25/91;8825/3/3/3,>

pdnhzlqg+<25/91;8804/<25/4/3,>

pdnhzlqg+<25/91;8825/3/91;8825/3,>

pdnhzlqg+<25/91;8825/3/91;8825/4,>

pdnhzlqg+6/6/618/3158/4,>
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Judskltxh 7=

bsgdwh@%%>

vhwzlqg+4,>

irqwv+%vlpsoh{ vlpjupd%,>

wlwoh+%irqfwlrq sdudphwultxh%_

%_O{ @ frv+_535w_534,/%_

% | @ vlq+_535w_534,/%_

% } @ frv+_535w_534,^5` - vlq+_535w_534,%_

%_O_535w$C^_5343/7_535sC`%,>

bsd{hv @ 3> bsiudph @ 3> bsvxui @ ~3/3�> bs}fou @ ~4/</7�> bswlwokw @ 3158>

yroxph+6/5/4,>

vxuidfh+{*/|/},>

vhwzlqg+5,>

judskvhw>

wlwoh+%klvwrjudpph%,>

bswlwokw @ 3153> bsqxpkw @ 3153> bsd{kw @ 3153>

bsqxp @ 5>

fdoo klvw+q/433,>

vhwzlqg+6,>

wlwoh+%Judskh [\%,>

{wlfv+05/5/4/43,>

|wlfv+05/5/4/43,>

{|+{/|,>
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Judskltxh 8=

vhwzlqg+7,>

{|+5-{/5-|,>

vhwzlqg+8,>

bswlwokw @ 3183>

bsqxp @ 3> bsd{hv @ 3>

{|+5-{/5-|,>

judsksuw+%0f@4 0fi@ffi731hsv 0z@8%,>

hqgzlqg>

< Ohv edvhv gh grqqìhv

Qrxv srxyrqv vdxyhjdughu ohv pdwulfhv gdqv xq �fklhu dyhf o*lqvwuxfwlrq vdyh1 O*h{whqvlrq gx
�fklhu hvw ipw1 Srxu fkdujhu fhv pdwulfhv/ qrxv xwlolvrqv od frppdqgh ordg1 Frqvlgìurqv o*h{hpsoh
vxlydqw1 Qrxv jìqìurqv od pdwulfh { @ uqgq+4333/5,>1 vdyh { fuìh xq �fklhu {1ipw1 ordg {

shuphw gh fkdujhu od pdwulfh gx �fklhu {1ipw1 O*lqvwuxfwlrq ordg gdwd @ { fkdujh ohv grqqìhv
gh od pdwulfh gx �fklhu {1ipw gdqv od pdwulfh gdwd1 Qrxv srxyrqv dxvvl vdxyhjdughu od pdwulfh {
vrxv xq dxwuh qrp/ sdu h{hpsoh vdyh | @ {1

Ohv edvhv gh grqqìhv suìvhqwhqw gh qrpeuhxvhv uhvvhpeodqfhv dyhf ohv pdwulfhv1 Pdlv ohv rxwlov
gh jhvwlrq gh fhv edvhv vrqw soxv vrxsohv txh fhx{ ghv pdwulfhv1
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<14 Jhvwlrq ghv edvhv

Qrxv srxyrqv hpsor|hu od frppdqgh vdyhg srxu fuìhu xqh edvh gh grqqìhv1 Ohv dujxphqwv vrqw
od pdwulfh ghv grqqìhv/ oh qrp gh od edvh hw ohv qrpv ghv yduldeohv1 Ghx{ �fklhuv vrqw doruv fuììv =
xqhEdvh1gdw hw xqhEdvh1gkw1

qhz>

ordg gdwd^53/;` @ edvh41dvf>

ohw qrpbghvbyduldeohv @ frqvwdqwh {5 {6 {7 {8 |4 |5 |6>

fdoo vdyhg+gdwd/%xqhEdvh%/qrpbghvbyduldeohv,>

Od frppdqgh jhwqdph shuphw g*rewhqlu ohv qrpv gh yduldeohv gh od edvh gh grqqìhv1 JDXVV
srvvëgh gh qrpeuhxvhv frppdqghv grqw o*dujxphqw shxw íwuh xqh edvh gh grqqìhv rx xqh pdwulfh/
sdu h{hpsoh gvwdw1 O*xwlolvdwhxu shxw shqvhu tx*lo hvw ìtxlydohqw gh fkdujhu od edvh gh grqqìhv
gdqv xqh pdwulfh/ sxlv g*h{ìfxwhu od frppdqgh gvwdw dyhf fhwwh pdwulfh1 Srxuwdqw/ lo | d xqh
gl�ìuhqfh lpsruwdqwh1 Od pdwulfh rffxsh gh od pìprluh ylyh/ doruv txh od edvh gh grqqìhv q*hq
rffxsh sdv +rx suhvtxh,1 Fhod lpsoltxh txh srxu ghv edvhv gh grqqìhv wuëv jurvvhv/ oh surjudpph
shxw v*duuíwhu fdu lo q*| d sdv dvvh} gh pìprluh ylyh1

qhz>

rxwsxw iloh @ ffi751rxw uhvhw>

qrp @ jhwqdph+%xqhEdvh%,>

sulqw 'qrp>

fdoo gvwdw+%xqhEdvh%/qrp^4 6 8 : ;`,>

rxwsxw rii>

FRQVWDQW

[5

[6

[7

[8

\4

\5

\6

0000000000000000000000000000000000000000000000000000000000000000000000000000000

Yduldeoh Phdq Vwg Ghy Yduldqfh Plqlpxp Pd{lpxp Ydolg Plvvlqj

0000000000000000000000000000000000000000000000000000000000000000000000000000000

FRQVWDQW 413333 313333 313333 413333 413333 53 3

[6 616;88 41<9:9 61;:48 416733 919<33 53 3

[8 7419333 471:496 549189;7 5513333 ;;13333 53 3

\5 48918698 6<179;4 488:1:5:9 4351<933 56817633 53 3

\6 <3718963 57:14949 943;;1;75; 8:;17<33 47341<733 53 3

Od frppdqgh ordgg fkdujh xqh edvh gh grqqìhv gdqv xqh pdwulfh1 Fhwwh lqvwuxfwlrq qh irqfwlrqqh
txh srxu ghv edvhv gh grqqìhv uhodwlyhphqw shwlwhv1
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qhz>

rxwsxw iloh @ ffi761rxw uhvhw>

| @ ordgg+%xqhEdvh%,>

ohw lqg{ @ 5 6 9>

sulqw fruu{+|^1/lqg{`,>

rxwsxw rii>

413333333 31<87;7383 31<559<84:

31<87;7383 413333333 31<37848:3

31<559<84: 31<37848:3 413333333

JDXVV srvvëgh gh qrpeuhxvhv frppdqghv srxu od jhvwlrq ghv edvhv = forvh/ forvhdoo/ fuhdwh/
hri/ rshq/ uhdgu/ vhhnu hw zulwhu1 Srxu rewhqlu ohv qrpeuhv g*revhuydwlrqv hw gh yduldeohv/ qrxv
hpsor|rqv urzvi hw frovi1

qhz>

fov>

rxwsxw iloh @ ffi771rxw uhvhw>

rshq ilfklhu @ xqhEdvh iru uhdg>

Qrev @ urzvi+ilfklhu,>

n @ frovi+ilfklhu,>

sulqw iwrv+Qrev/%Qrpeuh g*revhuydwlrqv = (oi%/5/3,>

sulqw iwrv+n/ %Qrpeuh gh yduldeohv = (oi%/5/3,>

forvhdoo>

rxwsxw rii>

Qrpeuh g*revhuydwlrqv = 53

Qrpeuh gh yduldeohv = ;

Gdqv o*h{hpsoh vxlydqw/ qrxv xwlolvrqv od frppdqgh uhdgu srxu oluh ohv grqqìhv1 Od frppdqgh
vhhnu shuphw gh vh srvlwlrqqhu gdqv od edvh hw vhhnu+ilfklhu/04, uhqyrlh od srvlwlrq gdqv od
edvh1

qhz>

gdwd @ ~�>

rshq ilfklhu @ xqhEdvh iru uhdg>

gr xqwlo hri+ilfklhu,>

| @ uhdgu+ilfklhu/5,>
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gdwd @ gdwd�|>

srv @ vhhnu+ilfklhu/04,>

sulqw iwrv+srv/%Srvlwlrq gdqv oh ilfklhu = (oi%/5/3,>

hqgr>

fdoo forvh+ilfklhu,>

Oruvtxh qrxv xwlolvrqv od frppdqgh vdyhg/ qrxv dyrqv xqh frqwudlqwh/ sxlvtxh od pdwulfh gh
grqqìhv hvw hq pìprluh ylyh1 Srxu ghv jurvvhv edvhv gh grqqìhv +soxv gh 45; Pr sdu h{hpsoh,/
fhod q*hvw sdv h!flhqw1 Xqh vroxwlrq hvw gh fuìhu od edvh vìtxhqwlhoohphqw1 Gdqv o*h{hpsoh vxlydqw/
od edvh uhyEdvh hvw xqh frslh gh xqhEdvh/ pdlv ohv revhuydwlrqv vrqw udqjìv gdqv o*ruguh frqwudluh1

qhz>

Edvh @ %xqhEdvh%>

Edvh5 @ %uhyEdvh%>

qrpbghvbyduldeohv @ jhwqdph+Edvh,>

n @ urzv+qrpbghvbyduldeohv,>

fuhdwh ilfklhu @ aEdvh5 zlwk aqrpbghvbyduldeohv/n/7>

fdoo forvh+ilfklhu,>

sulqw 'jhwqdph+Edvh5,>

qhz>

rshq ilfklhu4 @ xqhEdvh iru uhdg>

rshq ilfklhu5 @ uhyEdvh iru dsshqg>

Qrev @ urzvi+ilfklhu4,>

l @ 3>

gr xqwlo l A Qrev 04>

srv @ vhhnu+ilfklhu4/Qrev0l,>

| @ uhdgu+ilfklhu4/4,>

fdoo zulwhu+ilfklhu5/|,>

l @ l . 4>

hqgr>

forvhdoo>

<15 Ohv irupdwv y;< grv hw y<9 xqlyhuvdo

Ghx{ irupdwv vrqw gìvrupdlv glvsrqleohv1 Dyhf o*dqflhq irupdw y;< grv/ ghx{ �fklhuv vrqw qìfhv0
vdluhv srxu frqvwlwxhu xqh edvh1 Oh �fklhu 1gdw frqwlhqw ohv grqqìhv +irupdw elqdluh, hw oh �fklhu
1gkw frqwlhqw ohv lqirupdwlrqv +sdu h{hpsoh/ ohv qrpv ghv yduldeohv,1 Dyhf oh qrxyhdx irupdw/ qrxv
q*dyrqv soxv tx*xq vhxo �fklhu dyhf xqh h{whqvlrq gdw1
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43 Ohv hqwuìhv hw vruwlhv

Oh sdudjudskh vxlydqw hvw h{wudlw gh �JDXVV hw od Ilqdqfh%1

4314 Od frqvwuxfwlrq g*xqh edvh gh grqqìhv JDXVV ã sduwlu g*xq

�fklhu DVFLL = o*h{hpsoh gh od edvh KIGI<6 g*Rovhq ) Dvvr0

fldwhv

KIGI<6 gh od vrflìwì vxlvvh Rovhq ) Dvvrfldwhv hvw xqh edvh gh grqqìhv hq whpsv frqwlqx vxu ohv
frxuv gh fkdqjh1 Oh �fklhu DVFLL ghp)xvg1gdw frqwlhqw o*ìyroxwlrq gx frxuv gh fkdqjh GHP2XVG
srxu od sìulrgh doodqw gx 4hu rfwreuh 4<<5 dx 63 vhswhpeuh 4<<61 Fh �fklhu hvw fhshqgdqw wuëv
gl!floh ã h{sorlwhu/ sxlvtx*lo frqwlhqw soxv gh 4 633 333 revhuydwlrqv hw uhsuìvhqwh 9:16 Pr g*lq0
irupdwlrq1 Oh �fklhu ghp)xvg1gdw vh suìvhqwh gh od idêrq vxlydqwh =

>+------------------ S U R S U L H W D U \ I L O H ----------------------,

>+- Wklv iloh lv sduw ri wkh Rovhq ) Dvvrfldwhv gdwd glvwulexwlrq= KIGI<6 -,

>+- Wkh hqwluh gdwd glvwulexwlrq dv zhoo dv wklv iloh duh wkh surshuw| ri -,

>+- Rovhq ) Dvvrfldwhv dqg duh sursulhwdu| dqg frqilghqwldo1 Lw lv qrw -,

>+- shuplwwhg wr glvforvh/ frs| ru glvwulexwh wklv iloh/ qhlwkhu zkroo| -,

>+- qru lq sduw/ h{fhsw e| zulwwhq shuplvvlrq ri Rovhq ) Dvvrfldwhv1 -,

>+- Rovhq ) Dvvrfldwhv vkdoo qrw eh oldeoh iru dq| orvv ru gdpdjh -,

>+- zkdwvrhyhu fdxvhg dulvlqj gluhfwo| ru lqgluhfwo| lq frqqhfwlrq zlwk -,

>+- wkh xvh ri wkh gdwd vhw1 -,

>+-------------------------------------------------------------------------,

>

> Rovhq ) Dvvrfldwhv

> Uhvhdufk Lqvwlwxwh iru Dssolhg Hfrqrplfv1

> Vhhihogvwudvvh 566/ FK0;33; ]xulfk/ Vzlw}huodqg1

> H0pdlo= kigiCrovhq1fk

> Whohskrqh= 740406;907;07;

>

> Wlfn h{wudfwlrq iru GHPaXVG

> 000000000000000000000000000

>

> Ilowhulqj= R)D vwdqgdug ilowhu iru klvwrulfdo whvwv

>

> gdwh wlph sulfh frxqwu| ilowhu

> flw| Jrrg +4, ru Edg +3,

>FF\\0PP0GG +JPW, elg dvn edqn

4<<5043034 33=33=47 417449 417454 6<5 34 338; 4

4<<5043034 33=33=87 41743; 41744; 369 35 3463 4

111

JDXVV srvvëgh gh qrxyhoohv frppdqghv srxu od jhvwlrq ghv �fklhuv L2R = forvh/ forvhdoo/
hri/ ifkhfnhuu/ ifohduhuu/ iioxvk/ ijhwv/ ijhwvd/ ijhwvdw/ ijhwvw/ irshq/ isxwv/ isxwvw/
ivhhn/ ivwuhuuru/ iwhoo1 Fhv qrxyhoohv frppdqghv shuphwwhqw qrwdpphqw gh pdqlsxohu gh
jurv �fklhuv DVFLL1 Oh surjudpph vxlydqw frqvwuxlw ã sduwlu gx �fklhu ghp)xvg1gdw xq �fklhu
DVFLL ghp)xvg1dvf frqwhqdqw ohv lqirupdwlrqv vxlydqwhv

Dqqhh Prlv Mrxu Khxuh +hq vhfrqghv, frxuv ELG
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Fkdtxh oljqh g*revhuydwlrq gx �fklhu ghp)xvg1gdw hvw wudlwìh frpph xqh fkdñqh gh fdudfwëuhv1
Qrxv pdqlsxorqv hqvxlwh fhwwh fkdñqh gh fdudfwëuhv d�q g*h{wudluh hw2rx frqvwuxluh ohv lqiru0
pdwlrqv txl qrxv lqwìuhvvhqw1 Qrxv srxyrqv hqvxlwh fuìhu od qrxyhooh edvh gh grqqìhv +fdoo
isxwvw+ilfklhu5/vwu,>,1

qhz>

ilfklhu4 @ irshq+%ghp)xvg1gdw%/%u%,>

ilfklhu5 @ irshq+%ghp)xvg1dvf%/%z%,>

l @ 4>

gr xqwlo l A 83>

vwu @ ijhwv+ilfklhu4/433,>

l @ l . 4>

hqgr>

eodqf @ % %>

l @ 4>

gr xqwlo hri+ilfklhu4,>

vwu @ ijhwv+ilfklhu4/93,>

~gdwhb/vwu� @ wrnhq+vwu,>

~khxuh/vwu� @ wrnhq+vwu,>

~elg/vwu� @ wrnhq+vwu,>

~dvn/vwu� @ wrnhq+vwu,>

~sd|v/vwu� @ wrnhq+vwu,>

~ylooh/vwu� @ wrnhq+vwu,>

~edqtxh/vwu� @ wrnhq+vwu,>

~ilowuh/vwu� @ wrnhq+vwu,>

dqqhh @ vwuvhfw+gdwhb/4/7,>

prlv @ vwuvhfw+gdwhb/9/5,>

mrxu @ vwuvhfw+gdwhb/</5,>

khxuhv @ vwuvhfw+khxuh/4/5,>

plqxwhv @ vwuvhfw+khxuh/7/5,>

vhfrqghv @ vwuvhfw+khxuh/:/5,>

whpsv @ 6933-vwri+khxuhv, . 93-vwri+plqxwhv, . vwri+vhfrqghv,>

whpsv @ iwrv+whpsv/%(-1-oi%/9/3,>

vwu @ dqqhh '. eodqf '. prlv '. eodqf '. mrxu '. eodqf '. whpsv>

vwu @ vwu '. eodqf '. elg>

fdoo isxwvw+ilfklhu5/vwu,>

hqgr>

forvhdoo>
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Oh �fklhu ghp)xvg1dvf vh suìvhqwh gh od idêrq vxlydqwh =

4<<5 43 34 633 417446

4<<5 43 34 647 417436

4<<5 43 34 659 417443

4<<5 43 34 673 417443

4<<5 43 34 67; 417438

111

Qrxv srxyrqv dxvvl xwlolvhu ohv qrxyhoohv frppdqghv gh jhvwlrq ghv �fklhuv L2R srxu fuìhu xqh
edvh gh grqqìhv JDXVV1 O*dydqwdjh gh pdqlsxohu xqh edvh gh grqqìhv dx irupdw JDXVV hvw
od srvvlelolwì gh ohfwxuh vhohfwlyh ghv revhuydwlrqv hw ghv yduldeohv1 Qrxv srxyrqv sdu h{hpsoh
vìohfwlrqqhu ohv frxuv gx Oxqgl/ frqvwuxluh ohv uhqghphqwv krudluhv/ plqxwhv/ 63 vhfrqghv rx 48
vhfrqghv/ qh frqvlgìuhu txh ohv frxuv frwìv hqwuh 44 khxuhv hw 46 khxuhv srxu oh prlv gh mdqylhu
4<<6/ hwf1

qhz>

ilfklhu4 @ irshq+%ghp)xvg1gdw%/%u%,>

ohw yqdph @ mrxu khxuh elg dvn ilowuh>

fuhdwh ilfklhu5 @ iruh{ zlwk ayqdph/8/7>

l @ 4>

gr xqwlo l A 83>

vwu @ ijhwv+ilfklhu4/433,>

l @ l . 4>

hqgr>

gdwhbghbuhihuhqfh @ 4<<5�34�34>

l @ 4>

gr xqwlo hri+ilfklhu4,>

vwu @ ijhwv+ilfklhu4/93,>

~gdwhb/vwu� @ wrnhq+vwu,>

~khxuh/vwu� @ wrnhq+vwu,>

~elg/vwu� @ wrnhq+vwu,>

~dvn/vwu� @ wrnhq+vwu,>

~sd|v/vwu� @ wrnhq+vwu,>

~ylooh/vwu� @ wrnhq+vwu,>

~edqtxh/vwu� @ wrnhq+vwu,>

~ilowuh/vwu� @ wrnhq+vwu,>

dqqhh @ vwuvhfw+gdwhb/4/7,>

prlv @ vwuvhfw+gdwhb/9/5,>

mrxu @ vwuvhfw+gdwhb/</5,>

khxuhv @ vwuvhfw+khxuh/4/5,>

plqxwhv @ vwuvhfw+khxuh/7/5,>

vhfrqghv @ vwuvhfw+khxuh/:/5,>
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mrxu @ hwgd|v+gdwhbghbuhihuhqfh/vwri+dqqhh,�vwri+prlv,�vwri+mrxu,,>

khxuh @ 6933-vwri+khxuhv, . 93-vwri+plqxwhv, . vwri+vhfrqghv,>

elg @ vwri+elg,>

dvn @ vwri+dvn,>

ilowuh @ vwri+ilowuh,>

{ @ mrxu�khxuh�elg�dvn�ilowuh>

fdoo zulwhu+ilfklhu5/{,>

hqgr>

forvhdoo>

Lo idxw 43 plqxwhv srxu frqvwuxluh od edvh gh grqqìhv JDXVV suìfìghqwh dyhf xq Shqwlxp 4331
Od ohfwxuh gh od edvh gh grqqìhv hvw hqvxlwh wuëv udslgh +hqylurq 4 plqxwh srxu od edvh suìfìghqwh/
txl frqwlhqw 4 633 333 revhuydwlrqv,1

4315 Txhotxhv h{hpsohv

2-

-- wrrov:1vuf 0 WRROV oleudu|1

-- +F, Frs|uljkw 4<<: e| Wklhuu| Urqfdool1

-- Doo Uljkwv Uhvhuyhg1

--

-- Irupdw Sxusrvh Olqh

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

-- qhzvwu @ vwulqjbuhsodfh+vwu/vxevwu4/vxevwu5,>

-- uhsodfh d vxevwulqj ri d vwulqj e|

-- dqrwkhu vxevwulqj 64

--

-- fdoo wh{wbuhsodfh+ilqsxw/irxwsxw/wh{w,>

-- uhsodfh vxevwulqjv ri d dvfll iloh e|

-- dqrwkhu vxevwulqjv ;5

--

-- fdoo wh{wbxsshu+ilqsxw/irxwsxw,>

-- frqyhuw fkdudfwhuv ri d dvfll iloh wr

-- xsshufdvh 458

--

-- fdoo wh{wborzhu+ilqsxw/irxwsxw,>

-- frqyhuw fkdudfwhuv ri d dvfll iloh wr

-- orzhufdvh 48:

--

-- fdoo wh{wbsulqw+ilqsxw,> sulqw dvfll ilohv wr wkh vfuhhq dqg2ru

-- dx{loldu| rxwsxw 4;<

--

-2

2-

-- vwulqjbuhsodfh

--
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-- Sxusrvh= uhsodfh d vxevwulqj ri d vwulqj e| dqrwkhu vxevwulqj

--

-- Irupdw= qhzvwu @ vwulqjbuhsodfh+vwu/vxevwu4/vxevwu5,>

--

-- Lqsxw= vwu 0 vwulqj/ wkh vwulqj

-- vxevwu4 0 vwulqj/ wkh vxevwulqj wr eh uhsodfhg

-- vxevwu5 0 vwulqj/ wkh vxevwulqj zklfk uhsodfhv vxevwu4

--

-- Rxwsxw= qhzvwu 0 vwulqj/ wkh qhz vwulqj

--

-2

surf +4, @ vwulqjbuhsodfh+vwu/vxevwu4/vxevwu5,>

orfdo qhzvwu/o/o4/srv>

qhzvwu @ vwu>

o @ vwuohq+vwu,>

o4 @ vwuohq+vxevwu4,>

srv @ 4>

gr zkloh srv @@ 4>

~qhzvwu/srv� @ bvwulqjbuhsodfh+qhzvwu/vxevwu4/vxevwu5/o/o4,>

hqgr>

uhws+qhzvwu,>

hqgs>

surf +5, @ bvwulqjbuhsodfh+vwu/vxevwu4/vxevwu5/o/o4,>

orfdo srv/vwu4/vwu5/qhzvwu>

srv @ vwulqg{+vwu/vxevwu4/4,>

li srv @@ 3>

uhws+vwu/3,>

hqgli>

vwu4 @ vwuvhfw+vwu/4/srv04,>

vwu5 @ vwuvhfw+vwu/srv.o4/o,>

qhzvwu @ vwu4 '. vxevwu5 '. vwu5>

uhws+qhzvwu/4,>

hqgs>

2-

-- wh{wbuhsodfh

--

-- Sxusrvh= uhsodfh vxevwulqjv ri d dvfll iloh e| dqrwkhu vxevwulqjv

--
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-- Irupdw= fdoo wh{wbuhsodfh+ilqsxw/irxwsxw/wh{w,>

--

-- Lqsxw= ilqsxw 0 vwulqj/ lqsxw iloh

-- irxwsxw 0 vwulqj/ rxwsxw iloh

-- wh{w 0 Q-5 vwulqj duud|/ wkh vxevwulqjv

-- wh{w^1/4` 000A vxevwulqjv wr eh uhsodfhg

-- wh{w^1/5` 000A vxevwulqjv zklfk uhsodfh wh{w^1/4`

--

-2

surf +3, @ wh{wbuhsodfh+ilqsxw/irxwsxw/wh{w,>

orfdo Q/iu/iz/vwu/l>

Q @ urzv+wh{w,>

iu @ irshq+ilqsxw/%u%,>

iz @ irshq+irxwsxw/%z%,>

gr xqwlo hri+iu,>

vwu @ ijhwvd+iu/4,>

l @ 4>

gr xqwlo l A Q>

vwu @ vwulqjbuhsodfh+vwu/wh{w^l/4`/wh{w^l/5`,>

l @ l . 4>

hqgr>

fdoo isxwv+iz/vwu,>

hqgr>

iu @ forvh+iu,>

iz @ forvh+iz,>

uhws>

hqgs>

2-

-- wh{wbxsshu

--

-- Sxusrvh= frqyhuw fkdudfwhuv ri d dvfll iloh wr xsshufdvh

--

-- Irupdw= fdoo wh{wbxsshu+ilqsxw/irxwsxw,>

--

-- Lqsxw= ilqsxw 0 vwulqj/ lqsxw iloh

-- irxwsxw 0 vwulqj/ rxwsxw iloh

--

-2

surf +3, @ wh{wbxsshu+ilqsxw/irxwsxw,>

orfdo iu/iz/vwu>
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iu @ irshq+ilqsxw/%u%,>

iz @ irshq+irxwsxw/%z%,>

gr xqwlo hri+iu,>

vwu @ ijhwvd+iu/4,>

fdoo isxwv+iz/xsshu+vwu,,>

hqgr>

iu @ forvh+iu,>

iz @ forvh+iz,>

uhws>

hqgs>

2-

-- wh{wborzhu

--

-- Sxusrvh= frqyhuw fkdudfwhuv ri d dvfll iloh wr orzhufdvh

--

-- Irupdw= fdoo wh{wborzhu+ilqsxw/irxwsxw,>

--

-- Lqsxw= ilqsxw 0 vwulqj/ lqsxw iloh

-- irxwsxw 0 vwulqj/ rxwsxw iloh

--

-2

surf +3, @ wh{wborzhu+ilqsxw/irxwsxw,>

orfdo iu/iz/vwu>

iu @ irshq+ilqsxw/%u%,>

iz @ irshq+irxwsxw/%z%,>

gr xqwlo hri+iu,>

vwu @ ijhwvd+iu/4,>

fdoo isxwv+iz/orzhu+vwu,,>

hqgr>

iu @ forvh+iu,>

iz @ forvh+iz,>

uhws>

hqgs>

2-

-- wh{wbsulqw

--

-- Sxusrvh= sulqw dvfll ilohv wr wkh vfuhhq dqg2ru dx{loldu| rxwsxw
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--

-- Irupdw= fdoo wh{wbsulqw+ilqsxw,>

--

-- Lqsxw= ilqsxw 0 vwulqj/ lqsxw iloh

--

-2

surf +3, @ wh{wbsulqw+ilqsxw,>

orfdo iu/vwu>

iu @ irshq+ilqsxw/%u%,>

gr xqwlo hri+iu,>

vwu @ ijhwvd+iu/4,>

sulqw vwuvhfw+vwu/4/vwuohq+vwu,04,>

hqgr>

iu @ forvh+iu,>

uhws>

hqgs>

44 Lqwurgxfwlrq dx qlyhdx LL

4414 Tx*hvw0fh tx*xqh surfìgxuh B

qhz>

rxwsxw iloh @ ffi7;1rxw uhvhw>

{ @ 5>

| @ i+{,>

sulqw |>

| @ i+|,>

sulqw |>

{ @ i+6,>

sulqw {>

rxwsxw rii>

surf i+{,>

uhws+ {a5,>

hqgs>

713333333

491333333

<13333333

qhz>

rxwsxw iloh @ ffi7<1rxw uhvhw>
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{ @ 5>

| @ i+{,>

sulqw |>

sulqw %{ @ % {>

| @ i+|,>

sulqw |>

{ @ i+6,>

sulqw {>

rxwsxw rii>

surf i+{,>

{ @ {a5>

uhws+{,>

hqgs>

713333333

{ @ 513333333

491333333

<13333333

qhz>

rxwsxw iloh @ ffi831rxw uhvhw>

| @ uqgq+8/4,>

{ @ i+|,>

sulqw |�{>

rxwsxw rii>

surf i+{,>

orfdo |>

| @ {a5 1- frv+{,>

uhws+|,>

hqgs>

0319994;:3: 3167;<4577

418;;<69; 031378:<:4:3

031576;:357 3138::45<73

04169::593 316::5:634

3179948;58 314<744:8:

4415 Tx*hvw0fh tx*xq srlqwhxu B

qhz>

rxwsxw iloh @ ffi841rxw uhvhw>

srlqwhxu4 @ )i>

srlqwhxu5 @ )j>

sulqw srlqwhxu4>
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sulqw srlqwhxu5>

sulqw srlqwhxu4.srlqwhxu5>

judgs+)k/vhtd+4/4/7,,>

k>

rxwsxw rii>

surf i+{,>

orfdo |>

| @ {a5 1- frv+{,>

uhws+|,>

hqgs>

surf j+{,>

orfdo |>

| @ {a5 1- vlq+{,>

uhws+|,>

hqgs>

surf k+{,>

orfdo |>

| @ {a5>

uhws+|,>

hqgs>

771333333

;;1333333

465133333

513333333 3133333333 3133333333 3133333333

3133333333 713333333 3133333333 3133333333

3133333333 3133333333 913333334 3133333333

3133333333 3133333333 3133333333 ;13333333

G=_ZLQJDXVV_FFI_FFI841SUJ+47, = huuru J348< = Zurqj qxpehu ri sdudphwhuv

Fxuuhqwo| dfwlyh fdoo= K ^47`

4416 Tx*hvw0fh tx*xqh yduldeoh h{whuqh B

4417 Tx*hvw0fh tx*xqh eleolrwkëtxh B

8:


