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Vh xp hvsdåfr gh hvfdod êh jhudgr d sduwlu gh xpd frqyroxåf�dr/ gljdprv/
Iw +{, @ Nw +{,úi3 +{,/ srghprv rewhu txdotxhu xpd gh vxdv ghulydgdv sdufldlv
hvsdfldlv xvdqgr xpd gdv vhjxlqwhv h{suhvv�rhv

C{òIw +{, @ C{ò +Nw +{, ú i3 +{,, @ C{òNw +{, ú i3 +{, @ Nw +{, ú C{òi3 +{,
rqgh C{ò srgh vhu txdotxhu ghulydgd sdufldo +srvvlyhophqwh plvwd,1 Qrwh txh/
phvpr txh d ixqåf�dr ruljlqdo i3 q�dr vhmd glihuhqflêdyho r edvwdqwh sdud r fêdofxor gh
C{òi3/ srghprv fdofxodu C{ò +Nw +{,, ú i3 +{, ghvgh txh r qêxfohr gh frqyroxåf�dr
Nw r vhmd1 Hvwd h{suhvv�dr wdpeêhp prvwud txh C{òI êh xp hvsdåfr gh hvfdod
+fruuhvsrqghqgr dr vlqdo lqlfldo C{òi3,1 Qr fdvr gd glixv�dr olqhdu/ srghprv
hvfuhyhu

Cw +C{òIw, @ u5 +C{òIw,
h hqw�dr C{òIw +{, êh xp hvsdåfr gh hvfdod1
Qhvwd vhåf�dr/ h{dplqduhprv frpr rewhu wdlv ghulydgdv txdqgr r hvsdåfr gh

hvfdod êh glvfuhwr hvsdfldophqwh1

Hë2 #ðtUhi|ð3@óUì@L

Jrvwduêídprv gh ghñqlu xp rshudgru G{ò glvfuhwr +fruuhvsrqghqwh ëd C{ò
qr fdvr frqwêíqxr,1 Ghvhmdprv txh hvwh rshudgru vhmd olqhdu h lqyduldqwh sru
wudqvodåf�rhv/ sruwdqwr srghprv hvfuhyah0or frpr xpd frqyroxåf�dr=

G{òIw @ G{ò ú +Nw ú i3, @ +G{ò úNw, ú i3
Qrwh txh vh Nw êh xpd idpêíold gh qêxfohrv gh hvsdåfr gh hvfdod +frp d sursulhgdgh
gh vhpl0juxsr/ frpr rfruuh qr fdvr Q 0glphqvlrqdo, txh frpxwh frp G{ò /

G{òIw5 @ G{ò úNw5 ú i3 @ Nw5ýw4 ú +G{ò úNw4 ú i3, @ Nw5ýw4 úG{òIw4

4



5 FDSêLWXOR ;1 GHULYDGDV GLVFUHWDV

h G{òI wdpeêhp vhuêd xp hvsdåfr gh hvfdod qr fdvr glvfuhwr1 Gh idwr/ txdvh txdo0
txhu rshudgru2qêxfohr G{ò vdwlvid} hvvd sursulhgdgh> qrvvd judqgh suhrfxsdåf�dr
êh hqfrqwudu xp txh vhmd frhuhqwh/ lvwr êh/ xp txh dsur{lph d ghulydgd frqwêíqxd
ëd phglgd txh glplqxêíprv r _sdvvr hvsdfldo%1

D h{suhvv�dr G{ò ú +Nw ú i3, @ Nw ú +G{ò ú i3, prvwud hqw�dr txh kêd gxdv
pdqhludv htxlydohqwhv gh rewhu r hvsdåfr gh hvfdod gd ghulydgd G{ò ú i3=

î Frqvwuxlqgr gluhwdphqwh r hvsdåfr gh hvfdod d sduwlu gh G{ò ú i3 sru frq0
yroxåf�dr frp rv qêxfohrv gh hvsdåfr gh hvfdod Nw>

î Glihuhqfldqgr r hvsdåfr gh hvfdod gh i3>

Yhuhprv dedl{r txh d glihuhqfldåf�dr êh/ hp jhudo/ xpd frqyroxåf�dr frp xp
qêxfohr gh shtxhqr vxsruwh +sru h{hpsor/ sdud lpdjhqv/ kêd erdv dsur{lpdåf�rhv
gdv ghulydgdv gh sulphlud h vhjxqgd rughp txh fruuhvsrqghp d qêxfohrv 6û 6,>
sruwdqwr/ êh pdlv vlpsohv xwlol}du r vhjxqgr pêhwrgr fdvr r hvsdåfr gh
hvfdod i3 hvwhmd +rx suhflvh vhu, fdofxodgr$

Hvwh sulqfêíslr êh surydyhophqwh r pdlv lpsruwdqwh ghvwh fdsêíwxor/ sruwdqwr
ydprv uhshwl0or= fdvr yrfah mêd whqkd fdofxodgr r hvsdåfr gh hvfdod gh
i3/ q�dr fdofxoh r hvsdåfr gh hvfdod Jdxvvldqr gh G{òi3 dwudyêhv gh
frqyroxåf�rhv ghvwh frp d Jdxvvldqd$ Dr lqyêhv/ vlpsohvphqwh fdofxoh
d ghulydgd G{ò gr hvsdåfr gh hvfdod gh i31 Dolêdv/ phvpr txh r hvsdåfr
gh hvfdod gh i3 q�dr whqkd vlgr dlqgd fdofxodgr/ r vhjxqgr pêhwrgr êh txdvh w�dr
fxvwrvr txdqwr r sulphlur h surydyhophqwh jhuduêd phokruhv uhvxowdgrv> pdlv
dlqgd/ r vhjxqgr pêhwrgr êh d êxqlfd rsåf�dr vh i3 q�dr iru glihuhqflêdyho$

Vêr qrv uhvwd djrud hqfrqwudu wdlv rshudgruhv ghulydgd1 Dfuhglwdprv txh d
pdqhlud fruuhwd gh hqfrqwudu wdlv rshudgruhv glvfuhwrv frhuhqwhv yhp gd dqêdolvh
gh vêhulhv gh Wd|oru suêr{lpdv gr srqwr hp txhvw�dr> r uhvxowdgr êh r uhvxpr
dedl{r/ rqgh dshqdv dsuhvhqwdprv dv pêdvfdudv fruuhvsrqghqwhv d fdgd ghulydgd
glvfuhwd +xpd _pêdvfdud% êh xp qêxfohr gh frqyroxåf�dr mêd uhðhwlgr sdud idflolwdu
d vxd ylvxdol}dåf�dr> qd qrvvd qrwdåf�dr/ d ruljhp gh fdgd pêdvfdud fruuhvsrqgh dr
qêxphur fhqwudo rx dr qêxphur ghvwdfdgr,1 R ohlwru lqwhuhvvdgr qr surfhvvr gh
rewhqåf�dr gh wdlv qêxfohrv sru Iêrupxodv gh Wd|oru r hqfrqwuduêd qd vhåf�dr d vhjxlu
+;16,1

Hë2ë� ��@tU@h@t T@h@ _ihðñ@_@t �#

Vxjhulprv r xvr gdv vhjxlqwhv dsur{lpdåf�rhv r
ý
k5
ü
+gdtxl sru gldqwh/ k

uhsuhvhqwduêd r hvsdåfdphqwr gr julg xvdgr sdud glvfuhwl}dåf�dr,

G{ @
4

5k
^ý4 3 4` > G{{ @ 4

k5
^4 ý 5 4`

sdud jhudu wrgdv dv rxwudv ghulydgdv dwudyêhv gd uhodåf�dr uhfxuvlyd

G{q @ G{qý5 úG{{
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rewhqgr xpd idpêíold gh dsur{lpdåf�rhv +wrgdv gh rughp r
ý
k5
ü
, fxmdv pêdvfdudv

whp wdpdqkr q.4 +vh q êh sdu, rx q.5 +vh q êh êípsdu,1 Qrwh txh/ lqihol}phqwh/
G{{ 9@ G{ úG{1 Gh idwr/ G{{ êh xpd yhuv�dr dprvwudgd gh G{ úG{1
Hqtxdqwr d rsåf�dr dflpd êh d qrvvd idyrulwd/ dedl{r dsuhvhqwdprv rxwudv

rsåf�rhv gh pêdvfdudv frhuhqwhv qr fdvr xqlglphqvlrqdo1 D olvwd prvwud wrgdv dv
pêdvfdudv êrwlpdv sdud fdgd wdpdqkr dsuhvhqwdgr1

î Wdpdqkr 5

G{. @
4

k

ûýæ4 4ú rx G{ý @ 4

k

ûý4æ4ú r +k,

î Wdpdqkr 6

G{ @
4

5k
^ý4 3 4` r

ý
k5
ü

G{{ @
4

k5
^4 ý 5 4` @ G{. úG{ý r

ý
k5
ü

î Wdpdqkr 7

7G{. @
4

9k

ûý5 ýæ6 9 ý 4ú @ G{. ú 4
9
^5 8 ý 4` r

ý
k6
ü

7G{ý @
4

9k

û
4 ý 9æ6 5ú @ G{ý ú 4

9
^5 8 ý 4` r

ý
k6
ü

G{{ @
4

k5
û
4 ýæ5 4 3ú @ 4

k5
û
3 4 ýæ5 4ú r

ý
k5
ü

G{{{. @
4

k6
ûý4æ6 ý 6 4ú @ G{{ úG{. r +k,

G{{{ý @
4

k6
ûý4 6 ýæ6 4ú @ G{{ úG{ý r +k,

î Wdpdqkr 8

8G{ @
4

45k
^4 ý ; 3 ; ý 4` @ G{ ú 4

9
^ý4 ; ý 4` r

ý
k7
ü

8G{{ @
4

45k5
^ý4 49 ý 63 49 ý 4` @ G{{ ú 4

45
^ý4 47 ý 4` r

ý
k7
ü

G{{{ @
4

5k6
^ý4 5 3 ý 5 4` @ G{{ úG{ r

ý
k5
ü

G{{{{ @
4

k7
^4 ý 7 9 ý 7 4` @ G{{ úG{{ r

ý
k5
ü
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Hë2ë2 ��@tU@h@t T@h@ _ihðñ@_@t 2#

Vxjhulprv r xvr gdv vhjxlqwhv pêdvfdudv 6 û 6 txh qrv g�dr dsur{lpdåf�rhv
r
ý
k5
ü
gh vxdv uhvshfwlydv ghulydgdv

G{ @
4

45k

57 ý4 3 4
ý7 3 7
ý4 3 4

68 > G| @ 4

45k

57 4 7 4
3 3 3
ý4 ý7 ý4

68
G{{ @

4

45k5

57 4 ý5 4
43 ý53 43
4 ý5 4

68 > G|| @ 4

45k5

57 4 43 4
ý5 ý53 ý5
4 43 4

68
G{| @

4

7k5

57 ý4 3 4
3 3 3
4 3 ý4

68 > G{{|| @ 4

k7

57 4 ý5 4
ý5 7 ý5
4 ý5 4

68
srlv hvwdv dsuhvhqwdp _vlphwuld urwdflrqdo% +qxp vhqwlgr txh ñfduêd pdlv fodur
dgldqwh, gh rughp r

ý
k7
ü
1 Sdud ghulydgdv gh pdlru rughp/ vxjhulprv r xvr gdv

uhodåf�rhv uhfxuvlydv +sdud p>q è 3,
G{p.5|q.5 @ G{{|| úG{p|q
G{p.5| @ G{{ úG{p|
G{|p.5 @ G|| úG{|p
G{p.5 @ G{{ úG{p
G|p.5 @ G|| úG|p

txh ghñqhp wrgdv dv ghulydgdv sdufldlv gh pdqhlud êxqlfd1
Hp jhudo/ prvwuduhprv txh wrgd pêdvfdud 6 û 6 frhuhqwh gh rughp r

ý
k5
ü

sdud G{ whp d irupd

G{ @
4

5k

57 3 3 3
ý4 3 4
3 3 3

68. D
k
P{|| .

E

k
P{{| .

F

k
P{{||

rqgh

P{|| @
4

5

57 ý4 3 4
5 3 ý5
ý4 3 4

68 >P{{| @
4

5

57 4 ý5 4
3 3 3
ý4 5 ý4

68 >
P{{|| @

57 4 ý5 4
ý5 7 ý5
4 ý5 4

68
Sdud ghwhuplqdu rv sduadphwurv D> E h F/ ydoh qrwdu dojxpdv uhvwulåf�rhv gh0

vhmêdyhlv1 Sru h{hpsor/ sdud txh G{ vhmd vlpêhwulfd qd gluhåf�dr |/ suhflvdprv whu
E @ 3 +r txh htxlydoh d iruåfdu G{ +i +{> |,, @ G{ +i +{>ý|,, sdud txdotxhu i
glvfuhwd,1 Qd olwhudwxud/ êh frpxp xvdu wdpeêhp F @ 3 h hvrokhu D duelwudul0
dphqwh qr lqwhuydor

û
3> 45

ú
vhp xpd h{solfdåf�dr frqylqfhqwh> dfuhglwdprv txh
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F @ 3 h D @ 4
9 jhudp d dsur{lpdåf�dr pdlv _fruuhwdphqwh dvvlpêhwulfd%/ frpr

prvwuduhprv qd vhåf�dr vhjxlqwh1

Gh pdqhlud dqêdorjd/ d h{suhvv�dr r
ý
k5
ü
pdlv jhqêhulfd sdud G{{ êh

G{{ @
4

k5

57 3 3 3
4 ý5 4
3 3 3

68. D

k5
P{|| .

E

k5
P{{| .

F

k5
P{{||

pdv sru prwlyrv gh vlphwuld urwdflrqdo d vhuhp h{solflwdgrv pdlv wdugh suhih0
ulprv D @ E @ 3 h F @ 4

45 +txh jhudp r frqkhflgr _Odsodfldqr vlpêhwulfr%
hqfrqwudgr qd olwhudwxud,1

Sdud G{| whprv d h{suhvv�dr r
ý
k5
ü
pdlv jhudo frpr

G{| @
4

7k5

57 ý4 3 4
3 3 3
4 3 ý4

68. D

k5
P{|| .

E

k5
P{{| .

F

k5
P{{||

pdv suhihulprv D @ E @ F @ 31

Ilqdophqwh/ prvwuduhprv txh d êxqlfd dsur{lpdåf�dr frhuhqwh gh G{{|| hp
wdpdqkr 6û 6 êh d dsuhvhqwdgd dflpd1

Hëô 5�ihðit _i A@)*Lh i #ihðñ@_@t #ðtUhi|@t8

Hëôë� ç@tL �#

Pêdvfdudv gh wdpdqkr 5

Sdud rewhu pêdvfdudv gh wdpdqkr 5 txh vhmdp fdqglgdwrv sdud G{/ xvdprv
xpd gdv vhjxlqwhv vêhulhv gh Wd|oru gh i

i +{÷ k, @ i +{,÷ ki 3 +{, . k
5

5
i 33 +{,÷ k

6

6$
i 333 +{, . r

ý
k7
ü

Hqw�dr

i +{. k,ý i +{,
k

@ i 3 +{, .
k

5
i 33 +{, . r

ý
k5
ü

i +{,ý i +{ý k,
k

@ i 3 +{,ý k
5
i 33 +{, . r

ý
k5
ü

qrv g�dr dsur{lpdåf�rhv r +k, sdud i 3 +{, fxmrv huurv v�dr frpdqgdgrv shod vhjxqgd
ghulydgd gh i 1 Dv pêdvfdudv fruuhvsrqghqwhv v�dr

G{. @
4

k

ûýæ4 4ú rx G{ý @ 4

k

ûý4æ4ú
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Pêdvfdudv gh wdpdqkr 6

Vh xvduprv dpedv dv vêhulhv gh Wd|oru dr phvpr whpsr/ whprv

i +{. k,ý i +{ý k,
5k

@ i 3 +{, .
k5

6
i 333 +{, . r

ý
k6
ü

txh jhud xpd dsur{lpdåf�dr r
ý
k5
ü
gh i 3 +{,/ frpdqgdgd shod whufhlud ghulydgd

gh i / fxmd pêdvfdud êh d frqkhflgd dsur{lpdåf�dr fhqwudo gd ghulydgd

G{ @
4

5k
^ý4 3 4`

Qrwh txh G{ @ G{. ú 4
5

û
4æ4
ú
@ G{ý ú 4

5

û
æ4 4
ú
> sruwdqwr/ G{ srgh vhu ylvwd

frpr xpd yhuv�dr vxdyl}dgd gh G{. rx G{ý1 D vêhulh gh Wd|oru h{solflwd srutxh
G{ êh xpd dsur{lpdåf�dr phokru gr txh G{. rx G{ý= jdqkdprv xpd rughp gh
dsur{lpdåf�dr +gh k d k5,1 R suhåfr d sdjdu êh xpd pêdvfdud pdlru1
Srghprv wdpeêhp xvdu xpd frpelqdåf�dr olqhdu gh i +{. k,/ i +{ý k, h i +{,

sdud }hudu rv whuprv hp i h i 3=

i +{. k,ý 5i +{, . i +{ý k,
k5

@ i 33 +{, .
k5

7$
i
3333
+{, . r

ý
k6
ü

rewhqgr xpd dsur{lpdåf�dr r
ý
k5
ü
gh i 33 +{, frpdqgdgd shod txduwd ghulydgd gh

i h fxmd pêdvfdud êh

G{{ @
4

k5
^4 ý 5 4`

Pêdvfdudv gh wdpdqkr 7

Sdud wdpdqkr 7/ hvfuhyhprv dv vêhulhv hp rughp r
ý
k8
ü

i +{. 5k, @ i +{, . 5ki 3 +{, .
7k5

5$
i 33 +{, .

;k6

6$
i 333 +{, .

49k7

7$
i ly +{, . r

ý
k8
ü

i +{÷ k, @ i +{,÷ ki 3 +{, . k
5

5
i 33 +{,÷ k

6

6$
i 333 +{, .

k7

7$
i ly +{, . r

ý
k8
ü

Sdud vlpsolñfdu r wudedokr/ hvfuhyd rv frhñflhqwhv ghvwdv vêhulhv qxpd pdwul}
7û 7 frpr dedl{r

i ki 3 k5

5 i
33 k6

6 i
333

i +{ý k, 4 ý4 4 ý4
i +{, 4 3 3 3

i +{. k, 4 4 4 4
i +{. 5k, 4 5 7 ;

D pdwul} dflpd prvwud frpr hvfuhyhu i +{. dk, +d @ ý4> 3> 4> 5, frpr frp0
elqdåf�rhv olqhduhv gdv ghulydgdv gh i qr srqwr { +gh dfrugr frp dv vêhulhv gh Wd|0
oru gh rughp r

ý
k7
ü
,1 Txhuhprv h{dwdphqwh r frqwuêdulr= hvfuhyhu dv ghulydgdv
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gh i frpr frpelqdåf�rhv olqhduhv gdv h{suhvv�rhv gr wlsr i +{. dk,1 Sdud wdqwr/
wxgr r txh whprv gh id}hu êh lqyhuwhu d pdwul} 7û 7 dflpd$ Dvvlp/ frpr5997

4 ý4 4 ý4
4 3 3 3
4 4 4 4
4 5 7 ;

6::8
ý4

@

5997
3 4 3 3
ý4
6 ý4

5 4 ý4
9

4
5 ý4 4

5 3
ý4
9

4
5 ý4

5
4
9

6::8
hqw�dr/ ohqgr dv olqkdv

i +{, @ 3i +{ý k, . i +{, . 3i +{. k, . 3i +{. 5k, . r ýk7ü
ki 3 +{, @ ý4

6
i +{ý k,ý 4

5
i +{, . i +{. k,ý 4

9
i +{. 5k, . r

ý
k7
ü

k5

5
i 33 +{, @

4

5
i +{ý k,ý i +{, . 4

5
i +{. k, . 3i +{. 5k, . r

ý
k7
ü

k6

6$
i 333 +{, @ ý4

9
i +{ý k, . 4

5
i +{,ý 4

5
i +{. k, .

4

9
i +{. 5k, . r

ý
k7
ü

Hqtxdqwr d sulphlud h{suhvv�dr q�dr êh êxwlo/ dv rxwudv wuahv qrv g�dr pêdvfdudv
gh wdpdqkr 7 txh dsur{lpdp dv ghulydgdv gr odgr hvtxhugr1 Dv pêdvfdudv v�dr

7G{. @
4

9k

ûý5 ýæ6 9 ý 4ú
G{{ @

4

k5
û
4 ýæ5 4 3ú

G{{{. @
4

k6
ûý4æ6 ý 6 4ú

txh fruuhvsrqghp d dsur{lpdåf�rhv shor phqrv r
ý
k6
ü
> r
ý
k5
ü
h r +k,/ uhvshfwl0

ydphqwh1 Qrwh txh G{{ êh d pêdvfdud gh wdpdqkr 6 hqfrqwudgd dqwhulruphqwh1
Dqdolvhprv dv rxwudv pêdvfdudv lqglylgxdophqwh1
Sulphlur/ qrwh txh 7G{. @ G{. ú 49 ^5 8 ý 4` srgh vhu frqvlghudgd xp wlsr

gh vxdyl}dåf�dr gh G{.1 D frpelqdåf�dr fruuhvsrqghqwh

ý5i +{ý k,ý 6i +{, . 9i +{. k,ý i +{. 5k,
9k

@ i 3 +{, .
k6

45
i ly +{, . r

ý
k7
ü

qrv gêd xpd dsur{lpdåf�dr r
ý
k6
ü
fxmr huur êh frpdqgdgr shod txduwd ghulydgd1

Sdud G{{{./ rewhprv d frpelqdåf�dr

ýi +{ý k, . 6i +{,ý 6i +{. k, . i +{. 5k,
k6

@ i 333 +{, .
k

5
i ly +{, . r

ý
k5
ü

txh qrv gêd xpd dsur{lpdåf�dr r +k, fxmr huur wdpeêhp êh frpdqgdgr shod txduwd
ghulydgd1 Qrwh txh G{{{. @ G{{ úG{.1
Rxwudv srvvlelolgdghv vxujhp vh xwlol}duprv d vêhulh gh i +{ý 5k, dr lqyêhv gh

i +{. 5k,1 Hqtxdqwr d pêdvfdud sdud G{{ q�dr pxgd/ whprv

7G{ý @
4

9k

û
4 ý 9 b6 5ú @ G{ý ú 4

9
^ý4 8 5`

G{{{ý @
4

k6
ûý4 6æ6 4ú @ G{{ úG{ý
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Pêdvfdudv gh wdpdqkr 8

Dv vêhulhv

i +{÷ 5k, @

@ i +{,÷5ki 3 +{,.7k
5

5$
i 33 +{,÷;k

6

6$
i 333 +{,.

49k7

7$
i ly +{,÷65k

8

8$
iy +{,.r

ý
k9
ü

i +{÷ k, @

@ i +{,÷ ki 3 +{, . k
5

5
i 33 +{,÷ k

6

6$
i 333 +{, .

k7

7$
i ly +{,÷ k

8

8$
iy +{, . r

ý
k9
ü

g�dr ruljhp ëd pdwul} +hp r
ý
k8
ü
,

i ki 3 k5

5 i
33 k6

6$ i
333 k7

7$ i
ly

i +{ý 5k, 4 ý5 7 ý; 49
i +{ý k, 4 ý4 4 ý4 4
i +{, 4 3 3 3 3

i +{. k, 4 4 4 4 4
i +{. 5k, 4 5 7 ; 49

fxmd lqyhuvd êh

i +{ý 5k, i +{ý k, i +{, i +{. k, i +{. 5k,
i 3 3 4 3 3
ki 3 4

45 ý5
6 3 5

6 ý 4
45

k5

5 i
33 ý 4

57
5
6 ý8

7
5
6 ý 4

57
k6

6$ i
333 ý 4

45
4
9 3 ý4

9
4
45

k7

7$ i
ly 4

57 ý4
9

4
7 ý4

9
4
57

Dv olqkdv qrv g�dr dv vhjxlqwhv pêdvfdudv

8G{ @
4

45k
^4 ý ; 3 ; ý 4` @ G{ ú 4

9
^ý4 ; ý 4`

8G{{ @
4

45k5
^ý4 49 ý 63 49 ý 4` @ G{{ ú 4

45
^ý4 47 ý 4`

G{{{ @
4

5k6
^ý4 5 3 ý 5 4` @ G{ úG{{

G{{{{ @
4

k7
^4 ý 7 9 ý 7 4` @ G{{ úG{{

txh vhu�dr dsur{lpdåf�rhv shor phqrv r
ý
k7
ü
/ r
ý
k6
ü
/ r
ý
k5
ü
h r +k, gh vxdv uhvshf0

wlydv ghulydgdv1
Gh idwr/ 8G{ fruuhvsrqgh ëd h{suhvv�dr

i +{ý 5k,ý ;i +{ý k, . ;i +{. k,ý i +{. 5k,
45k

@

@ i 3 +{,ý 5k
7

8
iy +{, . r

ý
k8
ü
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txh qrv gêd xpd dsur{lpdåf�dr r
ý
k7
ü
fxmr huur êh frpdqgdgr shod txlqwd ghulydgd

gh i 1
Sdud 8G{{/ rewhprv xp _fdqfhodphqwr h{wud% h

ýi +{ý 5k, . 49i +{ý k,ý 63i +{, . 49i +{. k,ý i +{. 5k,
45k5

@

@ i 33 +{,ý 7k
7

48
iyl +{, . r

ý
k8
ü

êh xpd dsur{lpdåf�dr r
ý
k7
ü
frp huur frpdqgdgr shod vh{wd ghulydgd41

Sdud G{{{/ whprv xpd dsur{lpdåf�dr r
ý
k5
ü
frpdqgdgd shod txlqwd ghulydgd

ýi +{ý 5k, . 5i +{ý k,ý 5i +{. k, . i +{. 5k,
5k6

@

@ i 333 +{,ý 6k5iy +{, . r ýk6ü
Ilqdophqwh/ sdudG{{{{/ rewhprv xpd rughp h{wud= r

ý
k5
ü
qd vh{wd ghulydgd

i +{ý 5k,ý 7i +{ý k, . 9i +{,ý 7i +{. k, . i +{. 5k,
k7

@

@ i ly +{, . 7k5iyl +{, . r
ý
k6
ü

Frqfoxv�dr

Qrwh frpr dv phokruhv pêdvfdudv gh wdpdqkr 8 sdud d whufhlud h txduwd
ghulydgdv v�dr G{{{ @ G{ úG{{ h G{{{{ @ G{{ úG{{ +dpedv gh rughp r

ý
k5
ü
,1

Hp jhudo/ srgh0vh prvwudu txh d uhodåf�dr uhfxuvlyd

G{q @ G{qý5 úG{{
qrv gêd dsur{lpdåf�rhv r

ý
k5
ü
fxmdv pêdvfdudv whp wdpdqkr q. 4 +vh q êh sdu, rx

q. 5 +vh q êh êípsdu,1 Wdlv ghulydgdv glvfuhwdv v�dr êrwlpdv sdud vhxv wdpdqkrv h
vlpsohv gh frpsxwdu/ mxvwlñfdqgr hvvd qrvvd hvfrokd1
R ohlwru idploldu frp êDojheud Olqhdu srghuêd hqwhqghu r sureohpd gh rewhq0

åf�dr gh pêdvfdudv gd vhjxlqwh irupd=

î R hvsdåfr gdv pêdvfdudv gh wdpdqkr q êh lghqwlñfdgr frp Uq>

î Xpd edvh êh gdgd shodv pêdvfdudv hohphqwduhv h4 @ ^4 3 3 === 3`/ h5 @
^3 4 3 === 3`/ 111 h hq @ ^3 3 3 === 4`/ fdgd xpd ghodv uhsuhvhqwdqgr xpd
h{suhvv�dr gr wlsr i +{÷ dk,>
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eû5
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î Dv vêhulhv gh Wd|oru gh rughp r +kq, qrv prvwudp frpr hvfuhyhu d edvh ihlj
hp whuprv gh xpd rxwud edvh/ gdgd shorv yhwruhv y3 @ i +{,/ y4 @ ki 3 +{,/
y5 @

k5

5 i
33 +{,/ 111/ yq @ kq

q$ i
+q, +{,>

î Dv pdwul}hv prqwdgdv d sduwlu grv frhñflhqwhv gd vêhulh gh Wd|oru v�dr qdgd
pdlv txh pdwul}hv gh pxgdqåfd gh edvh$

î Txhuhprv dv ghulydgdv hvfulwdv frpr pêdvfdudv/ lvwr êh/ txhuhprv hvfuhyhu
rv yhwruhv ym hp ixqåf�dr grv yhwruhv hl> sruwdqwr/ wxgr txh kêd d id}hu êh
rewhu d pdwul} gh pxgdqåfd gh edvh lqyhuvd1

î Qrwh txh dv pdwul}hv txh dsduhfhp vhjxqgr hvwh pêhwrgr vhu�dr pdwul}hv gh
Ydqghuprqgh q�dr0vlqjxoduhv/ mxvwlñfdqgr r srutxah gh iymj vhu gh idwr
xpd edvh> dvvlp/ r pêhwrgr ixqflrqd sdud txdotxhu wdpdqkr gh pêdvfdud
ghvhmdgr1

Hëôë2 ç@tL 2#

R pêhwrgr dflpd srgh vhu hvwhqglgr sdud r fdvr elglphqvlrqdo vh xwlol}duprv
vêhulhv gh Wd|oru d gxdv ydulêdyhlv1 Qd sulphlud vxevhåf�dr dedl{r/ derugdprv r
sureohpd gh ghwhuplqdu erdv pêdvfdudv 6û6 qd irupd gd uhvroxåf�dr gh xp vlvwhpd
olqhdu gh htxdåf�rhv> yhuhprv txh vreudp 6 _judxv gh olehugdgh% qd ghwhuplqdåf�dr
gdv ghulydgdv gh sulphlud h vhjxqgd rughp/ h uhvwulqjlprv wdo olehugdgh surfx0
udqgr rxwudv sursulhgdghv ghvhmêdyhlv gh qrvvdv dsur{lpdåf�rhv +doêhp gd frhuahqfld
txdqgr k$ 3,1

D suhvhqåfd gh wdlv judxv gh olehugdgh q�dr ghyh vxusuhhqghu rv ohlwruhv pdlv
idplolduhv frp êDojheud Olqhdu= d hvfrokd gd _edvh gh ghulydgdv% +d edvh iymj qd
qrwdåf�dr dqwhulru, q�dr êh w�dr lphgldwd txdqwr hud qr fdvr 4G1 Qr h{hpsor dflpd/
dv pêdvfdudv 6 û 6 fruuhvsrqghp d xp hvsdåfr gh glphqv�dr <1 Vh hvfuhyhuprv
dv vêhulhv gh Wd|oru hp rughp r

ý
k6
ü
/ rewhprv dv ghulydgdv i / i{/ i|/ i{{/ i{|

h i|| ~ 9 fdqglgdwrv d yhwruhv1 Dvvlp/ kdyhuêd xpd dpelj�xlgdgh qd hvfrokd gh
pêdvfdudv/ h{solfdqgr d suhvhqåfd grv 6 judxv gh olehugdgh1 Sru rxwur odgr/ d
xwlol}dåf�dr gh rughp r

ý
k7
ü
ohyd d 43 fdqglgdwrv d yhwruhv> slru dlqgd/ q�dr vêr hohv

v�dr olqhduphqwh ghshqghqwhv +frpr whuldp gh vhu,/ pdv srgh0vh yhu txh hvwhv 43
fdqglgdwrv yduuhp xp hvsdåfr gh glphqv�dr dshqdv ;1 Phvpr txh mrjxhprv irud
xp ghohv +gljdprv/ i{{{,/ dlqgd q�dr srghprv uhvroyhu r sureohpd gh pxgdqåfd
gh edvh$ Qd vhjxqgd vxevhåf�dr dedl{r prvwudprv frpr hvfrokhu xpd edvh gh
ghulydgdv fruuhwdphqwh1
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Pêdvfdudv 6û 6 sru vlvwhpdv olqhduhv
Frpr qr fdvr 4G/ xwlol}dprv frpelqdåf�rhv olqhduhv gh iêrupxodv gh Wd|oru> d

gxdv ydulêdyhlv h hp rughp r
ý
k7
ü
/ whprv

i +{. dk> | . ek, @ i +{> |, . +dk, i{ +{> |, . +ek, i| +{> |, .

.
+dk,5

5
i{{ +{> |, . +dk, +ek, i{| +{> |, .

+ek,5

5
i|| +{> |, .

.
+dk,

6

6$
i{{{ +{> |, .

6 +dk,5 +ek,

6$
i{{| +{> |, .

.
6 +dk, +ek,5

6$
i{|| +{> |, .

+ek,6

6$
i||| +{> |, . r

ý
k7
ü

Sruwdqwr xpd pêdvfdud 6û 6 gdgd sru57 ò9 ò: ò;
ò6 ò7 ò8
ò3 ò4 ò5

68
fruuhvsrqgh d ò3i +{ý k> | ý k, . ò4i +{> | ý k, . ===. ò;i +{. k> | . k,/ txh
whuêd rv vhjxlqwhv whuprv gh rughp dwêh k5

hp i = ò3 . ò4 . ò5 . ò6 . ò7 . ò8 . ò9 . ò: . ò;

hp ki{ = ýò3 . ò5 ý ò6 . ò8 ý ò9 . ò;
hp ki| = ýò3 ý ò4 ý ò5 . ò9 . ò: . ò;

hp
k5

5
i{{ = ò3 . ò5 . ò6 . ò8 . ò9 . ò;

hp
k5

5
i|| = ò3 . ò4 . ò5 . ò9 . ò: . ò;

hp k5i{| = ò3 ý ò5 ý ò9 . ò;
Djrud hvfrokd d vxd ghulydgd glvfuhwd idyrulwd h uhvroyd r vlvwhpd olqhdu

fruuhvsrqghqwh$ Sru h{hpsor/ sdud hqfrqwudu xpd dsur{lpdåf�dr sdud i{/ irufh
rv whuprv dflpd d vhuhp 3> 4k > 3> 3> 3 h 3 uhvshfwlydphqwh ~ hqfrqwudu0vh0êd xpd
dsur{lpdåf�dr shor phqrv r

ý
k5
ü
sdud wdo ghulydgd +dsêrv d lqhylwêdyho glylv�dr

sru k,> sdud hqfrqwudu i{{/ whqwh 3> 3> 3>
5
k5 > 3 h 3 +dsur{lpdåf�dr shor phqrv

r +k, gh i{{,> sdud i{|/ whqwh 3> 3> 3> 3> 3>
5
k5 > h dvvlp sru gldqwh1

Ydoh d shqd qrwdu txh kêd 9 htxdåf�rhv olqhduhv sdud < lqfêrjqlwdv> sruwdqwr/
qrvvdv vroxåf�rhv whu�dr 6 judxv gh olehugdgh1 Dolêdv/ frpr rv vlvwhpdv gh htxdåf�rhv
olqhduhv sdud i{/ i{{/ i{|/ hwf1 v�dr h{dwdphqwh rv phvprv d phqrv grv
whuprv lqghshqghqwhv/ ydoh d shqd hqfrqwudu sulphlur d vroxåf�dr krprjahqhd
gr vlvwhpd olqhdu +txh qrv gêd rv wdlv 6 judxv gh olehugdgh,1 Ljxdodqgr rv 9
whuprv dflpd d 3/ hqfrqwudprv d vhjxlqwh vroxåf�dr krprjahqhd

V3 =

57 ò9 ò: ò;
ò6 ò7 ò8
ò3 ò4 ò5

68 @ DP{|| .EP{{| .FP{{||
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Djrud/ edvwd hqfrqwudu xpd vroxåf�dr sduwlfxodu sdud fdgd vlvwhpd phqflrqd0
gr dflpd1 Sru h{hpsor/ r vlvwhpd olqhdu sdud i{ whp frpr vroxåf�dr sduwlfxodu

ò3 @ ò4 @ ò5 @ ò7 @ ò: @ ò; @ ò< @ 3> ò6 @ ý 4

5k
> ò8 @

4

5k

fkhjdqgr ëd vroxåf�dr jhudo

G{ @
4

5k

57 3 3 3
ý4 3 4
3 3 3

68. V3
k

+vhsdudprv k grv frhñflhqwhv D/ E h F ghqwur gh V3 sru frqyhqlahqfld,1
Vlploduphqwh/ dv vroxåf�rhv sduwlfxoduhv sdud G{{ h G{| g�dr dv h{suhvv�rhv

jhudlv

G{{ @
4

k5

57 3 3 3
4 ý5 4
3 3 3

68. V3
k5

G{| @
4

7k5

57 ý4 3 4
3 3 3
4 3 ý4

68. V3
k5

Dv h{suhvv�rhv jhudlv gh G| h G|| v�dr dqêdorjdv ëdv gh G{ h G{{1
Djrud/ txdo r vljqlñfdgr gh fdgd xp ghvvhv judxv gh olehugdgh hp V3B Frpr

hvfrokhu rv vhxv sduadphwurvB Sdud uhvsrqghu d hvwd shujxqwd/ whprv gh yrowdu
ëdv Iêrupxodv gh Wd|oru h xvdu rughp r

ý
k9
ü
1 Rv whuprv dwêh k5 mêd kdyldp vlgr

ghwhuplqdgrv> rv whuprv frp k6 h k7 v�dr

hp
k6

6$
i{{{ = ýò3 . ò5 ý ò6 . ò8 ý ò9 . ò; +ljxdo dr whupr hp ki{,

hp
6k6

6$
i{{| = ýò3 ý ò5 . ò9 . ò;

hp
6k6

6$
i{|| = ýò3 . ò5 ý ò9 . ò;

hp
k6

6$
i||| = ýò3 ý ò4 ý ò5 . ò9 . ò: . ò; +ljxdo dr whupr hp ki|,

hp
k7

7$
i{{{{ = ò3 . ò5 . ò6 . ò8 . ò9 . ò; +ljxdo dr whupr hp

k5

5
i{{,

hp
7k7

7$
i{{{| = ò3 ý ò5 ý ò9 . ò; +ljxdo dr whupr hp k5i{|,

hp
9k7

7$
i{{|| = ò3 . ò5 . ò9 . ò;

hp
7k7

7$
i{||| = ò3 ý ò5 ý ò9 . ò; +ljxdo dr whupr hp k5i{|,

hp
k7

7$
i|||| = ò3 . ò4 . ò5 . ò9 . ò: . ò; +ljxdo dr whupr hp

k5

5
i||,
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Dvvlp/ hvwdehohfhprv dv vhjxlqwhv < fruuhvsrqgahqfldv +dtxl frp whuprv hp
k8 wdpeêhp> d êxowlpd irl fdofxodgd hp r

ý
k;
ü
,57 3 3 3

3 4 3
3 3 3

68 ü i @ i
4

5

57 3 3 3
ý4 3 4
3 3 3

68 ü i @ ki{ . k6
9
i{{{ .

k8

453
i{{{{{ . r

ý
k9
ü

4

5

57 3 4 3
3 3 3
3 ý4 3

68 ü i @ ki| . k6
9
i||| .

k8

453
i||||| . r

ý
k9
ü

57 3 3 3
4 ý5 4
3 3 3

68 ü i @ k5i{{ . k7
45
i{{{{ . r

ý
k9
ü

57 3 4 3
3 ý5 3
3 4 3

68 ü i @ k5i|| . k7
45
i|||| . r

ý
k9
ü

4

7

57 ý4 3 4
3 3 3
4 3 ý4

68 ü i @ k5i{| . k7
9
i{{{| .

k7

9
i{||| . r

ý
k9
ü

4

5

57 ý4 3 4
5 3 ý5
ý4 3 4

68 ü i @ k6i{|| . 53k8
8$

i{{{|| .
43k8

8$
i{|||| . r

ý
k9
ü

4

5

57 4 ý5 4
3 3 3
ý4 5 ý4

68 ü i @ k6i{{| . 43k8
8$
i{{{{| .

53k8

8$
i{{||| . r

ý
k9
ü

57 4 ý5 4
ý5 7 ý5
4 ý5 4

68 ü i @ k7i{{|| . k9
45
+i{{{{|| . i{{||||, . r

ý
k;
ü

txh h{solflwdp xpd edvh gr hvsdåfr yhwruldo gh wrgdv dv pêdvfdudv 6 û 6 txh êh
dghtxdgr ëd ghvfulåf�dr gdv vxdv fruuhvsrqghqwhv dsur{lpdåf�rhv gh Wd|oru1 Hvwdv
uhodåf�rhv v�dr ixqgdphqwdlv qr hqwhqglphqwr gd uhodåf�dr hqwuh pêdvfdudv h dsur{0
lpdåf�rhv glvfuhwdv gh ghulydgdv$ Sru h{hpsor/ qrwh txh dv 6 êxowlpdv h{suhvv�rhv
+fruuhvsrqghqwhv drv wdlv judxv gh olehugdgh, v�dr gh rughp k6 h k7/ h sruwdqwr
q�dr idu�dr glihuhqåfd dojxpd vh surfxudprv frpelqdåf�rhv olqhduhv txh v�dr dsur{0
lpdåf�rhv r

ý
k5
ü
gh dojr$ Ghqrwduhprv dv < pêdvfdudv dflpd uhvshfwlydphqwh sru

P3/ P{/ P|/ P{{/ P||/ P{|/ P{||/ P{{| h P{{|| +gh dfrugr frp r sulphlur
whupr gh vxdv Iêrupxodv gh Wd|oru,1
Pxlwrv dujxphqwduldp d hvwd dowxud txh d phokru hvfrokd sdud G{ vhuld

hqw�dr P{

k 1 Dñqdo/ sru txh dfuhvfhqwdu P{||/ P{{| rx P{{||B Qr hqwdqwr/
qrwh txh d vêhulh gh Wd|oru dvvrfldgd d P{ mêd yhp frp xp whupr hp i{{{ gr
txdo q�dr srghprv qrv olyudu +shor phqrv q�dr ghqwur gr wdpdqkr 6û6 lpsrvwr,1
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Wdoyh} d suhvhqåfd ghvvdv rxwudv ghulydgdv gh rughppdlv dowd srvvd _deudqgdu% d
lqwuxv�dr gr whupr hp i{{{1 D hvfrokd grv whuprv d vhuhp dglflrqdgrv ghshqghp
gr remhwlyr gd dsur{lpdåf�dr1

Xp srvvêíyho fulwêhulr gh hvfrokd êh r vhjxlqwh= qr fdvr frqwêíqxr/ r rshudgru
C{ q�dr êh urwdflrqdophqwh vlpêhwulfr/ pdv vxd lqwhjudo frp uhodåf�dr d { êh urwd0
flrqdophqwh vlpêhwulfd1 Hp rxwudv sdodyudv/ txhuhprv pdqwhu d sursulhgdgh gh
txh i{ êh d ghulydgd frp uhodåf�dr d { gh xp remhwr urwdflrqdophqwh vlpêhwulfr
+d vdehu/ i,1 Hqtxdqwr êh lpsrvvêíyho pdqwhu wdo sursulhgdgh qr fdvr glvfuhwr
+mêd txh d lqwurgxåf�dr gh xp julg glñfxowd dwêh phvpr d ghñqlåf�dr gr frqfhlwr
_urwdflrqdophqwh vlpêhwulfr%,/ srghprv shor phqrv pdqwhu wdo sursulhgdgh qd
dsur{lpdåf�dr gh Wd|oru fruuhvsrqghqwh1 Dñqdo/ d dsur{lpdåf�dr jhudo gh G{ frp
sduadphwurv D/ E h F fruuhvsrqgh d

G{ ü i @ 4

k
+P{ .DP{|| .EP{{| .FP{{||, ü i @

@ i{ .
k5

9
i{{{ .Dk

5i{|| .Ek
5i{{| .Fk

6i{{|| . r
ý
k7
ü
@

@

ë
i . k5

ë
i{{
9
.Di||

ê
.Ek5i{| .Fk

6i{{|

ê
{

. r
ý
k7
ü

txh vhuêd d ghulydgd frp uhodåf�dr d { gh xpd h{suhvv�dr urwdflrqdophqwh vlpêhwulfd
+hp rughp r

ý
k7
ü
, vh h vrphqwh vh D @ 4

9 h E @ F @ 31 Dfuhvfhqwdprv dlqgd
pdlv xpd rughp sdud yhu txh hvvd hvfrokd gh sduadphwurv qrv gêd

G{ ü i @ C

C{

ë
i .

k5

9
u5i

ê
.
k7

8$

ë
i{{{{{ .

43

6
i{{{|| .

8

6
i{||||

ê
. r

ý
k8
ü

+qrwh txh êh lpsrvvêíyho frqvhjxlu d vlphwuld urwdflrqdo hp rughp r
ý
k8
ü
, h d

pêdvfdud fruuhvsrqghqwh êh/ h{solflwdphqwh

G{ @
4

45k

57 ý4 3 4
ý7 3 7
ý4 3 4

68
+d pêdvfdud G| êh rewlgd gh prgr dqêdorjr,1

Xpd ydqwdjhp dglflrqdo gh wdo hvfrokd êh txh r fêdofxor gd qrupd gr judgl0
hqwh xvdqgr wdlv pêdvfdudv vhuêd dxwrpdwlfdphqwh urwdflrqdophqwh vlpêhwulfr hp
rughp r

ý
k7
ü
1 Gh idwr/ hvfuhyhqgr j @ i . k5

9 u5i / yah0vh txh

G{ ü i @ j{ . r
ý
k7
ü
> G| ü i @ j| . r

ý
k7
ü,

, +G{ ü i,5 . +G| ü i,5 @ mujm5 . r
ý
k7
ü

qrwh0vh txh qhqkxpd rxwud pêdvfdud 6 û 6 dsuhvhqwd wdo vlphwuld qr
fêdofxor gd qrupd gr judglhqwh dwêh hvwd rughp1
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Vlploduphqwh/ sduwlprv gd h{suhvv�dr jhudo

4

k5
+P{{ .DP{|| .EP{{| .FP{{||, ü i @

@ i{{ .
k5

45
i{{{{ .Dki{|| .Eki{{| .Fk
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ý
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ü
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@
C5

C{5

ë
i .Eki| .
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45
i{{ .Fk

5i||

ê
.Dki{{| . r

ý
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ü

h yhprv txh G{{ vhuêd d ghulydgd vhjxqgd frp uhodåf�dr d { gh dojr urwdflrqdo0
phqwh vlpêhwulfr dwêh d pdlru rughp srvvêíyho txdqgr D @ E @ 3 h F @ 4

45 1
Xvdqgr hvvhv sduadphwurv +h xpd rughp dglflrqdo,

G{{ ü i @ C5

C{5

ë
i .

k5

45
u5i

ê
. r

ý
k7
ü

h rewhprv xpd _vlphwuld urwdflrqdo% gh rughp r
ý
k7
ü
$ D h{suhvv�dr fruuhvsrq0

ghqwh gh G{{ êh

G{{ @
4

45k5

57 4 ý5 4
43 ý53 43
4 ý5 4

68
D ydqwdjhp dglflrqdo ghvwd hvfrokd +h gd hvfrokd dqêdorjd sdud G||, êh txh

r fêdofxor gr Odsodfldqr xvdqgr hvwd pêdvfdud êh urwdflrqdophqwh vlpêhwulfr hp
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