
ç@T�>|ý*L �

Ah@?tuLh4@_@t _i 5ð?@ðt
ûì@Lí#ðtUhi|Lt

�ë� çL?ñL*ýóUìLit

Vhmd xp rshudgru +rx ñowur, O txh uhfheh xp vlqdo xqlglphqvlrqdo i +{, =
U$ U h uhwruqd xp qryr vlqdo xqlglphqvlrqdo +Oi, +{, = U$ U1

Ghñqlåf�dr 414 O êh olqhdu vh

O ii . è=jj +{, @ Oi +{, . è=Oj +{,
sdud txdlvtxhu vlqdlv i h j h txdotxhu frqvwdqwh è 5 U1
Ghñqlåf�dr 415 O êh lqyduldqwh sru wudqvodåf�rhv vh

O ii +{ý ò,j @ +Oi, +{ý ò,
sdud txdotxhu vlqdo i h txdotxhu frqvwdqwh ò 5 U1
Vh ghñqluprv r rshudgru wudqvodåf�dr gdgr sru Wòj +{, @ j +{ý ò, hqw�dr hvwd

ghñqlåf�dr htxlydoh d

O ï Wò @ Wò ï O
Ilowurv olqhduhv lqyduldqwhv sru wudqvodåf�rhv v�dr pxlwr frpxqv hp surfhvvd0

phqwr gh vlqdlv/ h sruwdqwr phuhfhp xpd fdudfwhul}dåf�dr pdlv h{soêíflwd1 Sdud
wdqwr/ xwlol}duhprv xpd _ixqåf�dr% ehp frqkhflgd hp surfhvvdphqwr gh vlqdlv1

Ghñqlåf�dr 416 D ixqåf�dr ghowd gh Gludf +wdpeêhp ghqrplqdgd lpsxovr xqlwêdulr,
êh d ixqåf�dr frp d sursulhgdgh gh dprvwudjhp] .4

ý4
i +x, ï +x, gx @ i +3, sdud txdotxhu i = U$ U

4
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txh wdpeêhp vdwlvid}

ï +{, @ 3 sdud txdotxhu { 9@ 3
D ghñqlåf�dr dflpd q�dr êh uljrurvd> gh idwr/ hvwulwdphqwh idodqgr/ êh lpsrvvêíyho

ghñqlu xpd ixqåf�dr ï = U $ U txh vdwlvidåfd d ghñqlåf�dr dflpd1 Qr hqwdqwr/ êh
srvvêíyho ghñqlu _ixqåf�rhv jhqhudol}dgdv% wdo frpr ï dflpd hp Dqêdolvh Ixqflrqdo4

h/ sru lqfuêíyho txh sduhåfd/ wdlv _ixqåf�rhv% srghp vhu rshudgdv gd pdqhlud xvxdo1
Qrwh txh hp sduwlfxodu wrpdqgr i ì 4] .4

ý4
ï +x, gx @ 4

Sruwdqwr/ sru dvvlp gl}hu/ d ixqåf�dr ghowd êh qxod hp txdotxhu srqwr h{fhwr
qd ruljhp/ rqgh vhx ydoru êh lqñqlwr r vxñflhqwh sdud txh d êduhd vre vhx juêdñfr
vhmd h{dwdphqwh 41
Qrwh txh xpd vlpsohv pxgdqåfd gh ydulêdyhlv qrv gêd] .4

ý4
i +x, ï +{ý x, gx @

] .4

ý4
i +{ý y, ï +y, gy @ i +{ý 3, @ i +{,

h dv ixqåf�rhv ïx +{, @ ï +{ý x, irupdp xpd edvh qdwxudo gr hvsdåfr gh ixqåf�rhv>
sdud wdqwr/ ohld d h{suhvv�dr dflpd = i +{, êh xp yhwru txh srgh vhu ghfrpsrvwr
frpr xpd frpelqdåf�dr olqhdu +q�dr xpd vrpd/ pdv xpd lqwhjudo, grv yhwruhv
ïx +{,/ fdgd xp frp frhñflhqwh gdgr sru i +x,1

Sursrvlåf�dr 417 Wrgd wudqvirupdåf�dr olqhdu O lqyduldqwh sru wudqvodåf�rhv êh gd0
gd sru xpd frqyroxåf�dr

+Oi, +{, @ +i ú k, +{, '
] .4

ý4
i +x,k +{ý x, gx

rqgh k @ Oï êh d uhvsrvwd gh O dr lpsxovr xqlwêdulr1

Ghprqvwudåf�dr1 Gh idwr/ vhmd k +{, @ +Oï, +{,1 Frpr O êh olqhdu

+Oi, +{, @ O

ã] .4

ý4
i +x, ï +{ý x, gx

â
@

] .4

ý4
Oii +x, ï +{ý x,jgx @

@

] .4

ý4
i +x,O iï +{ý x,jgx

h sruwdqwr/ xvdqgr d lqyduladqfld sru wudqvodåf�rhv

+Oi, +{, @

] .4

ý4
i +x, +Oï, +{ý x, gx @

] .4

ý4
i +x,k +{ý x, g{ @ +i ú k, +{,

�ú ð_�ið@ _@ ú?�@*ðti 6ý?UðL?@* �i _i�?ðh B E%ä UL4L L *ð4ð|i _i ý4@ ti^ý÷i?Uð@ _i uý?óUìLit
s? E%äc |L_@t i*@t TLtð|ðñ@tc t@|ðtu@3i?_L

U
s? E%ä _% ' � i UL4 týTLh|it U@_@ ñi3 4i?Lhit

UL4 ð?|ihtióUì@L tfåë A@* *ð4ð|i ?ì@L i ðt|i ?L ti?|ð_L U*�@ttðULc 4@t TL_i tih Mi4 _i�?ð_L ?ý4
itT@óUL _i uý?UðL?@ðt ^ýi ð?U*ýð _i 4@?iðh@ ?@|ýh@* L itT@óUL _@t uý?óUìLit s G U < Uë è@h@ L
*ið|Lh ð?|ihitt@_Lc hiUL4i?_@4Lt d�oë



4151 WUDQVIRUPDGD GH IRXULHU 6

D ixqåf�dr k @ Oï êh fkdpdgd ixqåf�dr gh hvsdokdphqwr srqwxdo gd wudqviru0
pdåf�dr olqhdu O1 Iuht�xhqwhphqwh/ xvduhprv d qrwdåf�dr Oki @ i ú k1
Gdgrv grlv vlqdlv txdlvtxhu/ qhp vhpsuh d frqyroxåf�dr hqwuh hohv hvwêd ehp

ghñqlgd1 Qr hqwdqwr/ vh qrv olplwduprv d vlqdlv gh txdgudgr lqwhjuêdyho/ lvwr êh/
wdlv txh ] .4

ý4
mi +x,m5 gx ? .4

hqw�dr d lqwhjudo gd frqyroxåf�dr frqyhujh1 Pdlv dlqgd/ q�dr êh gliêíflo surydu dv
vhjxlqwhv sursulhgdghv gd frqyroxåf�dr

Sursrvlåf�dr 418 Gdgrv vlqdlv i / j h k gh txdgudgr lqwhjuêdyho

i ú j @ j ú i
+i ú j, ú k @ i ú +j ú k,

i ú ï @ i
g +i ú j,
g{

@
gi

g{
ú j @ i ú gj

g{

vhqgr hvwd êxowlpd h{suhvv�dr yêdolgd vhpsuh txh dv ghulydgdv hqyroylgdv iruhp
yêdolgdv1

Frphqwêdulr 419 Qrwh txh pxlwdv ixqåf�rhv txh q�dr v�dr glihuhqflêdyhlv sdvvdp
d whu ghulydgdv txdqgr lqwurgx}lprv ixqåf�rhv jhqhudol}dgdv +frpr d ixqåf�dr ghowd
gh Gludf,1 Sru h{hpsor/ d ixqåf�dr ghjudx xqlwêdulr

x +{, @

ã
3/ vh { ? 3
4/ vh { è 3

sdvvd d whu frpr ghulydgd d ixqåf�dr ghowd

x3 +{, @ ï +{,

Hvwdv _qrydv ghulydgdv% wahp dv phvpdv sursulhgdghv gdv ghulydgdv _xvxdlv%1

�ë2 Ah@?tuLh4@_@ _i 6Lýhðih

Xpd erd pdqhlud gh hqwhqghu xpd wudqvirupdåf�dr olqhdu êh hvwxgdu d vxd
gldjrqdol}dåf�dr1 Vh iïòj êh xpd edvh gr hvsdåfr gh ixqåf�rhv/ txh rxwud edvh gl0
djrqdol}duêd d frqyroxåf�drB Hp rxwudv sdodyudv/ txh yhwruhv v�dr dxwryhwruhv gd
frqyroxåf�drB
Vh hvwhqghuprv r qrvvr hvsdåfr gh ixqåf�rhv sdud lqfoxlu ixqåf�rhv frpsoh{dv/ d

uhvsrvwd êh vxusuhhqghqwh1

Sursrvlåf�dr 41: D ixqåf�dr hz +{, @ h5älz{ êh xp dxwryhwru gr rshudgru Ok
+txdotxhu txh vhmd k,1
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Ghprqvwudåf�dr1 Gh idwr/

Okhz +{, @ k ú hz @
] .4

ý4
k +x, h5älz+{ýx, gx @

@

ë] .4

ý4
hý5älzxk +x, gx

ê
= h5älz{ @ ak +z, hz +{,

prvwud txh hz êh xp dxwryhwru frp dxwrydoru gdgr shod h{suhvv�dr

ak +z, @

] .4

ý4
k +x, hý5älzx gx

Qrwh txh d hvfrokd gh xpd frqyroxåf�dr +gh xp k, q�dr pxgd rv dxwryhwruhv
txh v�dr vhpsuh rv phvprv hz/ pdv fruuhvsrqgh dshqdv d xpd hvfrokd grv
dxwrydoruhv ak +z,1 D ixqåf�dr ak +z, êh fkdpdgd ixqåf�dr gh wudqvihuahqfld gr ñowur
Ok1
Dvvlp/ d rshudåf�dr Oki @ k ú i srgh vhu uhdol}dgd gd vhjxlqwh irupd +qryd0

phqwh/ frpsduh hvwd ghvfulåf�dr ëdv wudqvirupdåf�rhv olqhduhv hp Uq,=

î Ghfrpsrqkd i qd edvh hz> qhvwh frqwh{wr/ dr lqyêhv gd frpelqdåf�dr olqhdu
xvxdo frp xp vrpdwêrulr/ whprv

i +{, @

] .4

ý4
ai +z, hz +{, gz

rqgh rv frhñflhqwhv ai +z, gh fdgd yhwru hz wahp gh vhu ghwhuplqdgrv gh
dojxpd irupd>

î Pxowlsoltxh fdgd ai +z, +txh êh r frhñflhqwh gr yhwru hz, shor dxwrydoru
fruuhvsrqghqwh ak +z,>

î Uhfrpsrqkd d frpelqdåf�dr olqhdu sdud rewhu Oki

Oki @

] .4

ý4
ak +z, ai +z, hz +{, gz

H r qrvvr judqgh sureohpd êh= frpr rewhu rv wdlv ai +z,B Ihol}phqwh/ srghprv
ghñqlu qhvwh hvsdåfr gh ixqåf�rhv r vhjxlqwh surgxwr lqwhuqr hqwuh gxdv ixqåf�rhv i
h j

ki> jl @
] .4

ý4
i +x, j +x, gx

Qrwh txh d ghñqlåf�dr dflpd vdwlvid} wrgdv dv sursulhgdghv xvxdlv gh xp
surgxwr lqwhuqr +ohpeudqgr txh ki> jl @ kj> il,1
Dñupdåf�dr 41;

khz4 > hz5l @ ï +z4 ýz5,



4151 WUDQVIRUPDGD GH IRXULHU 8

Hvwd dñupdåf�dr q�dr srgh vhu ghprqvwudgd dshqdv frp r pdwhuldo txh h{0
sxvhprv dwêh dtxl1 Gh idwr/ r ohlwru txh whqwdu suryêd0od gluhwdphqwh gh qrvvdv
ghñqlåf�rhv hqfrqwuduêd lqwhjudlv glyhujhqwhv txh q�dr srghp vhu uhvroylgdv frp r
fêdofxor wudglflrqdo1 Qr hqwdqwr/ hvwh uhvxowdgr srgh vhu hqwhqglgr gd vhjxlqwh
irupd= gxdv ixqåf�rhv gr wlsr hz4 +{, @ h

5älz4{ h hz5 +{, @ h
5älz5{ q�dr vh fru0

uhodflrqdp/ d phqrv/ êh fodur/ txh z4 @ z5 +fdvr hp txh hodv vh fruuhodflrqdp
h pxlwr,1
Pdlv lpsruwdqwh/ hvwd dñupdåf�dr gl} txh d edvh irupdgd shorv yhwruhv hz

êh ruwrjrqdo frp hvwh surgxwr lqwhuqr$ Dvvlp/ rv ai +z, txh txhuhprv vhu�dr
vlpsohvphqwh d surmhåf�dr gr yhwru i qd gluhåf�dr gh hz/ lvwr êh

ai +z, @ ki> hzl @
] .4

ý4
i +x, hý5älzx gx

Ghñqlåf�dr 41< D Wudqvirupdgd gh Irxulhu gh xpd ixqåf�dr i +w, êh gdgd sru

ai +z, @

] .4

ý4
i +x, hý5älzx gx

vhpsuh txh hvwd lqwhjudo iru yêdolgd1

Qrwh txh d qrwdåf�dr dsuhvhqwdgd sdud d ixqåf�dr gh wudqvihuahqfld ak êh frqvlv0
whqwh frp hvwd ghñqlåf�dr1

Sursrvlåf�dr 4143 +Wudqvirupdgd gh Irxulhu Lqyhuvd, êH srvvêíyho ghfrpsru
xpd ixqåf�dr i +{, frpr xpd _frpelqdåf�dr olqhdu% grv yhwruhv hz gd vhjxlqwh
irupd

i +{, @

] .4

ý4
ai +z, h5älz{ gz

Ghprqvwudåf�dr1 Xvdqgr d ghñqlåf�dr gh ai h d dñupdåf�dr 41; frp h{ h hx] .4

ý4
ai +z, h5älz{ gz @

] .4

ý4

] .4

ý4
i +x, hý5älzxh5älz{ gx gz @

@

] .4

ý4
i +x,

ë] .4

ý4
h5äl+{ýx,zgz

ê
gx @

] .4

ý4
i +x, ï +{ý x, gx @ i +{,

Ghñqlåf�dr 4144 D Wudqvirupdgd Lqyhuvd gh Irxulhu gh xp vlqdo j +z, êh ghqr0
wdgd sru

éj +{, @

] .4

ý4
j +z, h5älz{ gz
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Fruroêdulr 4145 D Wudqvirupdgd Lqyhuvd gh Irxulhu qdgd pdlv êh gr txh d
Wudqvirupdgd gh Irxulhu gh xp vlqdo _uhðhwlgr%/ lvwr êh/ gdgd j +z,

éj @ _j +ýz,
rx hp rxwudv sdodyudv/ gdgd i +{,/

eai +{, @ i +ý{,
Xpd pdqhlud frpxp gh hqfdudu d Wudqvirupdgd gh Irxulhu hp surfhvvd0

phqwr gh vlqdlv= ai +z, phgh r txdqwr gh xpd iuht�xahqfld z hvwêd _suhvhqwh% qr
vlqdo i +{,1 Gh idwr/ r vlqdo hz +{, @ h5älz{/ fxmd sduwh uhdo êh frv +5äz{,/ êh r

vlqdo _sxur% gh iuht�xahqfld z h ai +z, êh r shvr gh hz qd uhfrqvwuxåf�dr gh i +{,1
Sru hvvh phvpr prwlyr/ gl}0vh txh i +{, êh d uhsuhvhqwdåf�dr gh i qr grpêíqlr gr

whpsr rx grpêíqlr gr hvsdåfr/ hqtxdqwr ai +z, êh d uhsuhvhqwdåf�dr gr phvpr vlqdo
qr grpêíqlr gd iuht�xahqfld1
Qrwh wdpeêhp frpr d lqwhqvlgdgh gd iuht�xahqfld z hp Oki êh ai +z, ak +z,/

lvwr êh/ kêd xp jdqkr gh
ñññak +z,ñññ +srvvlyhophqwh frp ghidvdjhp gdgd shod idvh gh

ak +z,, qd iuht�xahqfld z txdqgr i sdvvd shor ñowur Ok1 Sru hvvh prwlyr/ txdqgr
r jdqkr êh dowr shuwr gh z @ 3 pdv edl{r sdud mzm judqgh/ gl}hprv txh Ok êh
xp ñowur gh sdvvd0edl{d +dshqdv dv iuht�xahqfldv edl{dv vreuhylyhp d hvvh ñowur,1

Sru rxwur odgr/ vh
ñññak +z,ñññ êh dowr sdud mzm judqgh h edl{r sdud z shuwr gh 3/ Ok

êh xp ñowur gh sdvvd0dowd1
Dojxpdv gdv sursulhgdghv eêdvlfdv gd Wudqvirupdgd gh Irxulhu vhjxhp dedl0

{r=

Dñupdåf�dr 4146 Dv vhjxlqwhv sursulhgdghv v�dr yêdolgdv +i h k v�dr vlqdlv txdlv0
txhu> L +{, ì 4,

aï @ L +z, +h sruwdqwr eL @ ï +z, ,
î ú k @ ai=ak +h sruwdqwr fik @ ai ú ak,
j +{, @ ïd ú i @ i +{ý d,, aj +z, @ ai +z, hý5älzd +h dvvlp/ maj +z,m @

ñññ ai +z,ñññ ,
j +{, @ i +d{,, aj +z, @

4

d
ai
íz
d

ì
j +{, @ i 3 +{, @ ï3 ú i , aj +z, @g+ï3,= ai @ 5älz ai +z,
D vhjxlu/ dsuhvhqwdprv dojxqv h{hpsorv gh Wudqvirupdgdv gh Irxulhu1

H{hpsor 4147

k +{, @

ã
4
5d >ýd é { é d
3> fdvr frqwuêdulr

,

, ak +z, @
4

5d

] d

ýd
hý5älzxgx @

4

5d

hý5älzx

ý5älz
ññññd
x@ýd

@
vlq +5äzd,

5äzd
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fxmrv juêdñfrv vhjxhp dedl{r +sdud d @ 5,=

0315

3

315

317

319

31;

4

07 05 5 7[

k +{,

0315

3

315

317

319

31;

4

07 05 5 7Z

ak +z,

Qrwh frpr d Wudqvirupdgd gh Irxulhu êh pdlru hp edl{dv iuht�xahqfldv +frpr

z @ 3/ rqgh ai +3, @ 4,/ lqglfdqgr txh k êh xp ñowur gh sdvvd0edl{d +q�dr pxlwr
lghdo,1 Txdqwr pdlru r ydoru gh d/ pdlv vdolhqwh êh hvwh slfr1 Wdpeêhp ydoh d

shqd qrwdu txh txdqgr d$ 3/ k$ ï h ak$ L> frpr hvshudgr1 Dolêdv/ d ixqåf�dr
ï êh hp jhudo ghñqlgd dwudyêhv gh xp olplwh ghvwh wlsr1

H{hpsor 4148

k +{, @

ã
4
5d > 3 é { é 5d
3> fdvr frqwuêdulr

,

, ak +z, @
4

5d

] 5d

3

hý5älzxgx @
4

5d

hý5älzx

ý5älz
ññññ5d
x@3

@
vlq 5äzd

5äzd
hý5älzò

Frpr ak +z, êh frpsoh{d/ prvwudprv dedl{r rv juêdñfrv gh k +{, h
ñññak +z,ñññ @

vlq 5äzd
5äzd sdud d @ 5=

0315

3

315

317

319

31;

4

07 05 5 7[

k +{,

0315

3

315

317

319

31;

4

07 05 5 7Z

ak +z,

Hvwh h{hpsor uhvvdowd xpd sursulhgdgh mêd lqglfdgd= wudqvodgdu k qr whpsr
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+d xqlgdghv sdud d gluhlwd, vlpsohvphqwh pxgd d idvh gh ak +pxowlsolfd ak sru
hý5älzd, pdv q�dr pxgd r vhx jdqkr51

H{hpsor 4149

i +{, @

ã
frv +5äz3{, >ýd é { é d

3> fdvr frqwuêdulr
,

, ai +z, @

] d

ýd
frv +5äz3x, h

ý5älzxgx @

@
4

5ä

ë
vlq +5dä +z .z3,,

z .z3
.
vlq +5dä +z ýz3,,

z ýz3

ê
fxmrv juêdñfrv vhjxhp dedl{r +sdud d @ 5 h z3 @ 3=8,=

0418

04

0318

3

318

4

418

07 05 5 7[

i +{,

0318

3

318

4

418

5

07 05 5 7Z

ai +z,

Qrwh frpr d Wudqvirupdgd gh Irxulhu dfxvd dv iruwhv suhvhqåfdv gdv iuht�xahqfldv
z @ ÷3=81 Hvwhv slfrv wahp dowxud dsur{lpdgdphqwh ljxdo d d h ñfdp pdlv
vdolhqwhv ëd phglgd txh d fuhvfh1 Qrwh txh frpr i q�dr irl _qrupdol}dgd%/ r
ydoru gh ai +z, shuwr gh z @ ÷z3 luêd h{sorglu txdqgr d ydl sdud lqñqlwr1 Hvwd
revhuydåf�dr hvwêd dvvrfldgd ëd sursulhgdgh gh pdqxwhqåf�dr gh hqhujld d vhjxlu1

Dñupdåf�dr 414: ] 4

ý4
mi +x,m5 gx @

] 4

ý4

ñññ ai +z,ñññ5 gz
Hp rxwudv sdodyudv/ d hqhujld gr vlqdo i +x, qr grpêíqlr gr whpsr êh d hqhujld gh
ai +z, qr grpêíqlr gd iuht�xahqfld1 Lvwr q�dr êh vxusuhhqghqwh mêd txh rv frhñflhqwhv
ai +z, h rv frhñflhqwhv i +x, qdgd pdlv v�dr txh ghfrpsrvlåf�rhv gh i hp edvhv
ruwrjrqdlv glvwlqwdv1

2wð|ih@*4i?|ic
ñññ÷û Eçäñññ ' ññ tð? 2Zç@

2Zç@

ññc 4@t ýt@4Lt it|@ uý?óUì@L ti4 L 4�L_ý*L @ |�>|ý*L _i

UL4T@h@óUì@L UL4 L i i4T*L @?|ihðLhë út T@h|it ?i}@|ðñ@t tð4T*it4i?|i ð?_ðU@4 ý4@ u@ti _i
Zë



4161 WUDQVIRUPDGDV ELGLPHQVLRQDLV <

�ëô Ah@?tuLh4@_@t îð_ð4i?tðL?@ðt

D whruld glvfxwlgd dwêh dtxl êh idflophqwh jhqhudol}dgd sdud r fdvr pxowlglphq0
vlrqdo1 Qhvwd vhåf�dr/ lqglfdprv rv sulqflsdlv uhvxowdgrv dvvrfldgrv d frqyroxåf�rhv
h Wudqvirupdgdv gh Irxulhu elglphqvlrqdlv> d h{whqv�dr sdud pdlruhv glphqv�rhv
êh lphgldwd1

Ghñqlåf�dr 414; D ixqåf�dr ghowd gh Gludf elglphqvlrqdo êh d ixqåf�dr frp d sur0
sulhgdgh gh dprvwudjhp]

U5
i +{> |, ï +{> |, gD @ i +3> 3, sdud txdotxhu i = U5 $ U

txh wdpeêhp vdwlvid}

ï +{> |, @ 3 sdud txdotxhu +{> |, 9@ +3> 3,

Dñupdåf�dr 414< Ghñqd ï{3>|3 @ ï +{ý {3> | ý |3,1 Hqw�dr]
U5
i +{> |, ï{3>|3 +{> |, gD @ i +{3> |3,

Dñupdåf�dr 4153 Wrgd wudqvirupdåf�dr olqhdu O +txh ohyd ixqåf�rhv gh gxdv ydul0
êdyhlv hp ixqåf�rhv gh gxdv ydulêdyhlv, lqyduldqwh sru wudqvodåf�rhv êh gdgd sru xpd
frqyroxåf�dr

Oi +d> e, @ +i ú k, +d> e, '
]
U5
i +{> |,k +dý {> eý |, gD

rqgh k @ Oï êh d uhvsrvwd gh O dr lpsxovr xqlwêdulr elglphqvlrqdo1

D frqyroxåf�dr elglphqvlrqdo vdwlvid} dv phvpdv sursulhgdghv txh d frq0
yroxåf�dr xqlglphqvrqdo1 Hp sduwlfxodu/ d sursulhgdgh gd ghulydgd gd frqyroxåf�dr
srgh vhu dsolfdgd d txdotxhu ghulydgd sdufldo=

C +i ú j,
C{

@
Ci

C{
ú j @ i ú Cj

C{
C +i ú j,
C|

@
Ci

C|
ú j @ i ú Cj

C|

Frphqwêdulr 4154 Srgh0vh uhdol}du d frqyroxåf�dr hp dshqdv xpd gdv yêduldv
ydulêdyhlv gh gxdv ixqåf�rhv> sru h{hpsor/ d sduwlu gh i +{> |, h j +{> |, srghprv
uhdol}du xpd frqyroxåf�dr vrphqwh qd sulphlud ydulêdyho/ pdqwhqgr | ñ{r

k +{> |, @ i ú{ j @
] .4

ý4
i +x> |, j +{ý x> |, gx

Txdqgr lvwr rfruuhu/ xvduhprv d qrwdåf�dr ú{ sdud lqglfdu d ydulêdyho txh irl frq0
yroxêígd/ frpr lqglfdgr dflpd +vh wdo ydulêdyho q�dr iru êreyld gr frqwh{wr,1 êH
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lpsruwdqwh glvwlqjxlu hvwd frqyroxåf�dr gd frqyroxåf�dr yhugdghludphqwh elglphq0
vlrqdo$ Sru h{hpsor/ q�dr êh vxusuhvd txh

C +i ú{ j,
C{

@
Ci

C{
ú{ j @ i ú{ Cj

C{

pdv sdud d ghulydåf�dr hp | suhflvdprv gh xpd uhjud wlsr surgxwr

C +i ú{ j,
C|

@
Ci

C|
ú{ j . i ú{ Cj

C|

Hvwd êxowlpd irupd ghyh vhu dsolfdgd vhpsuh txh fdofxoduprv ghulydgdv sdufldlv
frp uhvshlwr d ydulêdyhlv txh q�dr hvw�dr qd frqyroxåf�dr$

Rv dxwryhwruhv gd frqyroxåf�dr v�dr djrud gdgrv sru dxwryhwruhv gd irupd

hz4>z5 +{> |, @ h
5äl+z4{.z5|,

txh uhsuhvhqwdp gh fhuwd irupd iuht�xahqfldv sxudv qd gluhåf�dr +z4> z5,1 D
wêíwxor gh loxvwudåf�dr/ vhjxh dedl{r r juêdñfr gd sduwh uhdo gh hz4>z5 / d vdehu/
frv +z4{.z5|,

08
3

8
[

08

3

8

\

04

3

4

z4 @ 4> z5 @ 3=6

Ghñqlåf�dr 4155 Gdgd xpd ixqåf�dr i = U5 $ U/ ghñqlprv d vxd Wudqvirupd0
gd gh Irxulhu frpr

ai +z4> z5, @

]
U5
i +{> |, hý5älz4{hý5älz5| gD

Qrwh txh d vxd lqyhuvd êh

i +{> |, @

]
U5
ai +z4> z5, h

5älz4{h5älz5| gz4 gz5
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H{hpsor 4156 Vh k vrphqwh ghshqgh gh xpd ydulêdyho/ gljdprv/ k +{> |, @
j +{,/ hqw�dr

ak +z4> z5, @

] 4

ý4

] 4

ý4
j +{, hý5älz4{hý5älz5| g{ g| @

@

] 4

ý4
j +{, hý5älz4{

ë] 4

ý4
hý5älz4|g|

ê
g{ @

@ aj +z4, olp
d$4

vlq 5äz4d

äz4

q�dr êh h{dwdphqwh d Wudqvirupdgd gh Irxulhu gh j +h surydyhophqwh q�dr frq0
yhujluêd,1 R sureohpd êh txh r vlqdo k +{> |, @ j +{, whp hqhujld ghpdlv1 Phvpr
txh whqwhprv frqvhuwdu hvwh sureohpd wrpdqgr

k +{> |, @

ã
j +{, / ý d é | é d
3> fdvr frqwuêdulr

dlqgd whprv

ak +z4> z5, @ aj +z4,
vlq 5äz5d

äz5

h d wudqvirupdgd gh k dlqgd q�dr êh h{dwdphqwh d wudqvirupdgd gh j1 Hvwdv
revhuydåf�rhv v�dr fdvrv hvshfldlv gd vhjxlqwh sursulhgdgh1

Sursrvlåf�dr 4157 Gdgdv gxdv ixqåf�rhv i> j = U$ U/ frqvwuxd r surgxwr whqvr0
uldo

k +{> |, @ i +{, j +|,

Hqw�dr d Wudqvirupdgd gh Irxulhu gh k êh

ak +z4> z5, @ ai +z4, aj +z5,

Ghprqvwudåf�dr1 Gh idwr

ak +z4> z5, @

] 4

ý4

] 4

ý4
k +{> |, hý5älz4{hý5älz5| g{ g| @

@

] 4

ý4

] 4

ý4
i +{, j +|, hý5älz4{hý5älz5| g{ g| @

@

ë] 4

ý4
i +{, hý5älz4{ g{

ê ë] 4

ý4
j +|, hý5älz5| g|

ê
@

@ ai +z4, aj +z5,

rqgh dvvxplprv txh wrgdv dv lqwhjudlv dflpd frqyhujhp1

Fruroêdulr 4158 D ixqåf�dr k +{> |, @ ï +{, j +|, whp Wudqvirupdgd gh Irxulhu
ak +z4> z5, @ aj +z5,1
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Dñupdåf�dr 4159 Dv vhjxlqwhv sursulhgdghv v�dr yêdolgdv +i h k v�dr vlqdlv elgl0
phqvlrqdlv txdlvtxhu> L +{> |, ì 4,

aï @ L +z4> z5, +h sruwdqwr eL @ ï +z4> z5, ,
î ú k @ ai=ak +h sruwdqwr fik @ ai ú ak,

j +{> |, @ i +{ý d> | ý e,, aj +z4> z5, @ ai +z4> z5, h
ý5äl+z4ò.z5e, + majm @

ñññ ai ñññ ,
j +{> |, @ i +ò{> ò|,, aj +z4> z5, @

4

ò
ai
íz4
ò
>
z5
ò

ì
j +{> |, @

Ci

C{
@
Cï

C{
ú i , aj +z4> z5, @

_ëCï
C{

ê
= ai @ 5älz4 ai +z4> z5,

�ëe , ihU�>UðLt

+4, Ghprqvwuh dv sursulhgdghv eêdvlfdv gd frqyroxåf�dr +Sursrvlåf�dr 418, h vxdv
yhuv�rhv elglphqvlrqdlv1

+5, Ghprqvwuh dv sursulhgdghv gd Wudqvirupdgd gh Irxulhu +Dñupdåf�rhv 4146
h 4159,1

+6, Prvwuh txh vh i +{, êh uhdo hqw�dr ai +z, @ ai +ýz,1 Frqfoxd txh ai +3, êh
uhdo1 Jhqhudol}h sdud d Wudqvirupdgd gh Irxulhu elglphqvlrqdo1

+7, Frqvlghuh i +{> |, @ frv +5äz4{. 5äz5|, @ Uh h
ý5äl+z4{.z5|,1 Ydprv

hqfrqwudu r frpsulphqwr gh rqgd h d gluhåf�dr gh i hp ixqåf�dr gh z4 h z51
+d, R txh v�dr dv fxuydv gh qêíyho gh iB
+e, Gah xp yhwru shushqglfxodu ëdv fxuydv gh qêíyho gh i 1 Txh adqjxor hvwh yhwru
id} frp r hl{r {B
+f, Txdo d glvwadqfld hqwuh dv fxuydv vxfhvvlydv txh fruuhvsrqghp d i @ 4 +frp0
sulphqwr gd rqgd,B

+8, Prvwuh txh vh i +{, A 3 sdud wrgr {/ hqw�dr
ñññ ai +z,ñññ é ai +3, sdud txdotxhu

z> hp rxwudv sdodyudv/ qr grpêíqlr gd iuht�xahqfld/ d frpsrqhqwh pdlv iruwh gh xp
vlqdo srvlwlyr êh d frpsrqhqwh frqwêíqxd1 Jhqhudol}h sdud r fdvr elglphqvlrqdo1
Txdqgr rfruuh d ljxdogdghB

+9, Xpd orqjd eduud qxpd lpdjhp sduhfh surgx}lu _olqkdv gh iuht�xahqfldv%
qd vxd Wudqvirupdgd gh Irxulhu1 Ydprv ghvfreulu srutxh lvwr dfrqwhfh=
+d, Fdofxoh d Wudqvirupdgd gh Irxulhu gd ixqåf�dr i +{> |, @ ï +{, +yhuv�dr lghdo0
l}dgd gh xpd eduud ñqd h orqjd,1 Kêd wdlv olqkdvB
+e, Fdofxoh d Wudqvirupdgd gh Irxulhu gd ixqåf�dr lqglfdwul} gh xp uhwadqjxor
5pû 5q fhqwudgr qd ruljhp frp odgrv sdudohorv drv hl{rv +lvwr êh/ xpd ixqåf�dr
txh ydoh 4 ghqwur gr uhwadqjxor h 3 irud ghoh,1
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+f, Vxsrqkd txh p AA q/ sru h{hpsor1 Kêd wdlv olqkdv +rx vhjphqwrv,B RqghB

+:, d, Xwlol}h xpd Wudqvirupdgd gh Vlqdlv +Irxulhu, sdud prvwudu txh d
vroxåf�dr jhudo i +{, = U$ F gd Htxdåf�dr Glihuhqfldo Ruglqêduld

i 33 +{, @ ýN i +{,

rqgh N êh xpd frqvwdqwh srvlwlyd/ êh gdgd sru

i +{, @ N4h
s
Nl{ .N5h

ýsNl{

e, Xwlol}h xpd Wudqvirupdgd gh Vlqdlv +Irxulhu, sdud hqfrqwudu wrgdv dv ixqåf�rhv
I +{> w, txh vdwlvidåfdp d Htxdåf�dr Glihuhqfldo Sdufldo dedl{r

C5I

Cw5
@
C5I

C{5

I +{> 3, @ i3 +{,

CI

Cw
+{> 3, @ 3

+;, Vh xpd urwdåf�dr gh frrughqdgdv gh adqjxor ë êh dsolfdgd d xpd ixqåf�dr
i +{> |,/ frpr pxgd d vxd Wudqvirupdgd gh IrxulhuB
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^4` Udidho Lêrulr Mêxqlru dqg Ydoêhuld gh Pdjdok�dhv Lêrulr/ Htxdåf�rhv glihuhqfldlv
sdufldlv= Xpd lqwurgxåf�dr/ LPSD/ Ulr gh Mdqhlur/ 4<;;1
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