
Ðqglfh Jhqhudo
314 Lqwurgxfflöq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

4 Ixqflrqhv Srolqrpldohv sru Shgd}rv1 :
414 Ixqflrqhv Srolqrpldohv sru Shgd}rv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
415 Ho Hvsdflr Yhfwruldo �&c0c�� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44

41514 Ixqflrqhv Vsolqh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47
416 Ho Vsolqh Fýelfr gh Lqwhusrodflöq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53

41614 Frqvwuxfflöq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54
41615 Frqglflrqhv gh Iurqwhud1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58

417 Ho Vsolqh Fýelfr Sdudpìwulfr1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64
41714 Vsolqh Sdudpìwulfr Fhuudgr1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67

5 Uhsuhvhqwdflöq gh Ixqflrqhv Srolqrpldohv sru Shgd}rv1 6:
514 Od Edvh gh Ixqflrqhv gh Srwhqfld Wuxqfdgd1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:

51414 Od Uhsuhvhqwdflöq gh odv Ixqflrqhv gh Srwhqfld Wuxqfdgd Sxh0
gh Vhu Pdod1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 78

515 Od Edvh gh Ixqflrqhv E0vsolqh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;
4
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51514 Frqvwuxfflöq gh od Ixqflöq E0vsolqh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;
51515 Frqvwuxfflöq gh od Edvh gh Ixqflrqhv E0vsolqh1 1 1 1 1 1 1 1 1 84
51516 Uhodflöq gh Uhfxuuhqfld gh orv E0vsolqhv1 1 1 1 1 1 1 1 1 1 1 1 1 86
51517 Orv E0vsolqhv | odv Glihuhqfldv Glylglgdv1 1 1 1 1 1 1 1 1 1 1 1 1 8;

6 Fxuydv gh Eì}lhu1 9<
614 Gh�qlflrqhv | Frqfhswrv Eävlfrv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9<
615 Ho Dojrulwpr gh Fdvwhomdx1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :7

61514 Surslhgdghv gh od fxuydv gh Eì}lhu1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :9
616 Od Ixqflöq Eorvvrp1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :;
617 Od Fxuyd gh Eì}lhu hq od Irupd gh Ehuqvwhlq1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;4

61714 Surslhgdghv gh odv fxuydv gh Eì}lhu1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;7
618 Ghulydgd gh od Fxuyd gh Eì}lhu1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;:

61814 Ghulydgdv gh Rughq Pd|ru1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;<
619 Vxeglylvlöq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <4
61: Ixqflrqhv gh Eì}lhu1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <6

7 Fxuydv Vsolqh hq od Irupd gh Eì}lhu1 <8
714 Fxuydv Vsolqh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <8
715 Frqglflrqhv gh Frqwlqxlgdg gh odv Fxuydv gh Eì}lhu sru Shgd}rv1 1 1 <:

71514 Frqwlqxlgdg gh �� | �21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439
716 Fxuydv Vsolqh Fxdguäwlfdv | Fýelfdv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43<
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8 Fxuydv E0vsolqhv1 44<

814 Ho Dojrulwpr gh Erru1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44<
81414 Lqvhuflöq gh Qrgrv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 453

815 Glihuhqfldelolgdg Frqwlqxd gh odv Fxuydv E0vsolqh1 1 1 1 1 1 1 1 1 1 1 1 45<
816 Ho Fdvr Sdudpìwulfr1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 463
817 Lqvhuflöq gh Qrgrv Uhshwlgd1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 467
818 Ho Eorvvrp E0vsolqh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 469



7314 Lqwurgxfflöq1
D �qdohv gh 4<93 qr h{lvwld päv txh xq sxôdgr gh grfxphqwrv txh phqflrqdedq
sru vx qrpeuh d odv ixqflrqhv vsolqh1 Hq od dfwxdolgdg kd| vlq h{djhudu plohv gh
grfxhqwrv vreuh hvwh whpd1 Ho uäslgr ghvduuroor gh odv ixqflrqhv | fxuydv vsolqh
vh gheh sulqflsdophqwh d vx judq xwlolgdg hq odv dsolfdflrqhv1 \d txh dghpäv gh
txh srvhìq h{fhohqwhv surslhgdghv pdwhpäwlfdv/ vrq iäflohv gh jxdugdu/ hydoxdu |
pdqlsxodu hq xqd frpsxwdgrud1

Vh kdq hqfrqwudgr pxfkdv dsolfdflrqhv gh odv ixqflrqhv vsolqh hq od vroxflöq qx0
pìulfd gh xqd ydulhgdg gh sureohpdv hq pdwhpdwlfdv dsolfdgdv/ frpr sru hmhpsor od
dsur{lpdflöq gh ixqflrqhv/ fxdgudwxud qxpìulfd/ vroxflöq gh hfxdflrqhv glihuhqfld0
eohv ruglqduldv | sdufldohv/ hfxdflrqhv lqwhjudohv/ hwf1

Hq ho fdvr gh odv fxuydv E0vsolqh vxv sulqflsdohv dsolfdflrqhv vrq hq orv glvwlqwrv
vlvwhpdv juä�frv gh glvhôr gh fxuydv | vxshu�flhv oodpdgrv FDG+�Frpsxwhu Dlghg
Ghvljq�, r FDJG+�Frpsxwhu Dlghg Jhrphwulf Ghvljq�, orv fxdohv vrq xvdgrv frpr
khuudplhqwdv hq ho glvhôr gh edufrv/ fduurv/ dylrqhv hwf1

Ho remhwlyr gh hvwd whvlv hv suhvhqwdu dojxqrv dvshfwrv whöulfrv | suäfwlfrv gh
odv ixqflrqhv | fxuydv vsolqh1 Dghpäv hvwä dfrpsdôdgr gh od lpsohphqwdflöq gh
grv dssohwv4 orv fxdohv shuplwhq glvhôdu fxuydv hq irupd oleuh frorfdqgr | prylhqgr
sxqwrv lqwhudfwlydphqwh/ ìvwrv vh suhvhqwdq hq xqd säjlqd zhe fx|d gluhfflöq hv=

�||R G **����}eJS�|�er�SJ6*|er�rKrR,�?er*�RR,e|7R,�?e��|6,
Hq ho fdsðwxor4/ kdeoduhprv gh od idplold gh ixqflrqhv srolqrpldohv sru shgd}rv/

4 Surjudpd uhdol}dgr hq ho ohqjxdmh gh surjudpdflöq MDYD/ txh shuplwh lqfoxluvh hq xqd säjlqdzhe1
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sureduhprv txh irupdq xq hvsdflr yhfwruldo | glvfxwluhprv xq vxehvsdflr gh ìvwh1
Dghpäv wudwduhprv od frqvwuxfflöq gho vsolqh fýelfr gh lqwhusrodflöq | ho vsolqh
sdudpìwulfr1

Hq ho fdsðwxor 5/ ho hqirtxh gh hvsdflr yhfwruldo qrv shuplwluä sodqwhdu ho sureohpd
gh od eývtxhgd gh edvhv dghfxdgdv sdud od uhsuhvhqwdflöq gh orv hohphqwrv gho hvsdflr
gh ixqflrqhv srolqrpldohv sru shgd}rv/ dtxð hvwxglduhprv od edvh gh ixqflrqhv gh
srwhqfld wuxqfdgd | od edvh gh ixqflrqhv E0vsolqh1

Hq ho fdsðwxor 6/ wudwduhprv od idplold gh fxuydv gh Eì}lhu sru phglr gh vx uh0
suhvhqwdflöq frq ho dojrulwpr gh Fdvwhomdx | orv srolqrplrv gh Ehuqvwhlq/ ghulydqgr
glvwlqwdv surslhgdghv gh hvwdv fxuydv1 Wdpelìq kdeoduhprv gh odv ixqflrqhv gh Eì}lhu
| ghvfleluhprv ho surfhvr gh vxeglylvlöq1

Hq ho fdsðwxor 7/ h{solfduhprv frpr xqd fxuyd vsolqh vh uhsuhvhqwd hq od irupd gh
Eì}lhu | hvwxglduhprv odv frqglflrqhv sdud od frqwlqxlgdg hq vxv ghulydgdv1 Ghvful0
eluhprv od frqvwuxfflöq gho E0vsolqh fxdguäwlfr | fýelfr1

Hq ho fdsðwxor 8/ jhqhudol}duhprv od whruðd gh odv fxuydv E0vsolqh sru phglr gho
dojrulwpr gh Erru/ frq ho fxdo srguhprv kdeodu gh glihuhqfldelolgdg gh od fxuyd E0
vsolqh/ od lqvhuflöq uhshwlgd gh qrgrv | ho eorvvrp E0vsolqh1
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Fdsðwxor 4Ixqflrqhv Srolqrpldohv sruShgd}rv1
Hq hvwh fdsðwxor lqlflduhprv ho hvwxglr gho frqmxqwr gh ixqflrqhv srolqrpldohv sru
shgd}rv/ ghprvwuduhprv txh irupd xq hvsdflr yhfwruldo | hvwxglduhprv orv vxehv0
sdflrv txh vh jhqhudq do lpsrqhu flhuwdv frqglflrqhv gh frqwlqxlgdg/ hq sduwlfxodu
kdeoduhprv gho hvsdflr gh ixqflrqhv vsolqh1

Frqfoxluhprv frq od frqvwuxfflöq gho vsolqh fýelfr gh lqwhusrodflöq | ho vsolqh
sdudpìwulfr1
414 Ixqflrqhv Srolqrpldohv sru Shgd}rv1
Xqd ixqflöq srolqrpldo sru shgd}rv +iss, hv xqd ixqflöq irupdgd sru vhfflrqhv gh
srolqrplrv gh�qlgrv fdgd xqr hq xq lqwhuydor> sru hmhpsor/ hq od �jxud +414, vh
revhuyd xqd iss irupdgd sru wuhv srolqrplrv gh�qlgrv hq orv lqwhuydorv d��c fo c Efc 2� c
d2c �o1 Hq hvwh fdvr od ixqflöq hv frqwlqxd sru od l}txlhugd hq 3 | sru od ghuhfkd hq 51

Rwud iss vh pxhvwud hq od �jxud +415, dtxð orv srolqrplrv hvwäq gh�qlgrv hq d��c fo c
dfc 2o c d2c �o | ho oðplwh sru od l}txlhugd | ghuhfkd hq orv sxqwrv f | 2 frlqflghq/ dvð od
ixqflöq hv frqwlqxd hq d��c �o �

:



;

Iljxud�414= Ixqflöq srolqrpldo sru shgd}rv irupdgr sru 6 srolqrplrv gh judgr 3/ 5| 6 gh�qlgd vreuh ho lqwhuydor d��c �o �
Sdud od gh�qlflöq irupdo gh xqd iss vxsrqguhprv txh do phqrv h{lvwh frqwlqxlgdg

sru od l}txlhugd hq orv sxqwrv gh xqlöq gh orv srolqrplrv txh od irupdq1
Gh�qlflöq 4141 Vhd xq frqmxqwr gh un� qýphurv uhdohv hvwulfwdphqwh fuhflhqwhv

0 ' E0��uf ' E0fc 0�c ���c 0u� oodpdgrv qrgrv +r sxqwrv gh uxswxud, | & xq hqwhur pd|ru
txh fhur1 Vl Rfc ���c Ru3�c hv xqd vxfhvlöq gh u srolqrplrv fdgd xqr hoorv gh rughq &
+gh judgr 	 &, xqd ixqflöq srolqrpldo sru shgd}rv s gh rughq & hq d0fc 0uo +r vreuh
0, vh gh�qh frpr=

sE%� '
;AA?AA=

R�E%� r� 0� � % 	 0�n� sdud � ' fc �c ���c u� 2
Ru3�E%� r� 0u3� � % � 0u�

Gh hvwd gh�qlflöq odv ixqflrqhv gh odv �jxudv +414, | +415, vrq uhvshfwlydphqwh
ixqflrqhv srolqrpldohv sru shgd}rv gh rughq fxdwur | wuhv frq sxqwrv gh uxswxud
0 ' E0���'f ' E��c fc 2c ��1



<

Iljxud�415= Iss irupdgd sru wuhv srolqrplrv gh judgr 5 frqwlqxd d��c �o �
Do frqmxqwr gh wrgdv odv ixqflrqhv srolqrpldohv sru shgd}rv gh rughq & vreuh od

vxfhvlöq gh qrgrv 0 ' E0��uf odv ghqrwduhprv frpr �&c0c | oodpduhprv d orv hohphqwrv
txh irupdq od vxevxfhvlöq gh qrgrv E0��u3�� qrgrv r sxqwrv gh uxswxud lqwhulruhv1

Sursrvlflöq 4141 Vhdq 0 ' E0��uf xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwhv
| & xq hqwhur pd|ru txh fhur hqwrqfhv �&c0 irupd xq hvsdflr yhfwruldo gh glphqvlöq
&u1

Ghprvwudflöq=
�� Sru ghprvwudu txh �&c0 hv xq hvsdflr yhfwruldo1
Ghqrwhprv @ do frqmxqwr gh wrgdv odv ixqflrqhv gh orv uhdohv d orv uhdohv | �&

ho frqmxqwr gh wrgrv orv srolqrplrv gh judgr phqru r ljxdo txh & � � hv ghflu >
@ ' is G ? $ ?j | �& ' iR G ? $ ?m R hv xq srolqrplr gh judgr � & � �j �

Vdehprv txh @ frq rshudflrqhv gh vxpd | pxowlsolfdflöq sru hvfdodu gh�qlgdv
sru=

Es n }�E%� ' sE%� n }E%� +414,
Eks�E%� ' kEsE%��

sdud sc } 5 @c irupd xq hvsdflr yhfwruldo/ dvð sdud prvwudu txh �&c0 hv xq hvsdflr
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yhfwruldo sureduhprv txh hv xq vxehvsdflr gh @1

Frpr �&c0 hv xq vxefrqmxqwr gh @ or ýqlfr txh kd| txh prvwudu hv txh �&c0 hv
fhuudgr edmr od vxpd | pxowlsolfdflöq sru hvfdodu gh�qlgrv hq +414,1

Vhdq sc } 5 �&c0 | k 5 ? dvð=
sE%� '

;AA?AA=
R�E%� r� 0� � % 	 0�n�

Ru3�E%� r� 0u3� � % � 0u|
}E%� '

;AA?AA=
R��E%� r� 0� � % 	 0�n�

R�u3�E%� r� 0u3� � % � 0usdud R�E%�c R��E%� 5 �&c � ' fc ���c u� ��
Hqwrqfhv
Es n }�E%� '

;AA?AA=
ER� n R���E%� ' R�E%� n R��E%� 5 �& r� 0� � % 	 0�n�

ERu3� n R�u3��E%� ' Ru3�E%� n R�u3�E%� 5 �& r� 0u3� � % � 0ugh grqgh s n } 5 �&c0�
Dghpäv
Eks�E%� '

;AA?AA=
EkR��E%� ' kER�E%�� 5 �& r� 0� � % 	 0�n� � ' fc ��c u� 2
EkRu3��E%� ' kERu3�E%�� 5 �& r� 0u3� � % � 0ugh grqgh ks 5 �&c0�

��� Sru ghprvwudu �&c0 txh wlhqh glphqvlöq &u1
Frpr fdgd s 5 �&c0 hvwä irupdgd sru vhfflrqhv gh srolqrplrv gh judgr & � � hq

xq lqwhuydor/ s vh sxhgh hvfulelu frpr=
sE%� '

;AA?AA=
R�E%� ' kE��f n kE��� %n � � �n kE��&3�%&3� r� 0� � % 	 0�n� sdud � ' fc ���c u� 2�

Ru3�E%� ' kEu3��f n kEu3��� %n � � �n kEu3��&3� %&3� r� 0u3� � % � 0u
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Dvð hq fdgd srolqrplr txh irupd od ixqflöq kd| vlq hvshfl�fdu & yduldeohv +r

judgrv gh olehuwdg, kE��� sdud � ' fc �c ���c & � � gh xq wrwdo gh u srolqrplrv gh grqgh
ho qýphur wrwdo judgrv gh olehuwdg hv &u | sru or wdqwr _�4E�&c0� ' &u� �
415 Ho Hvsdflr Yhfwruldo �&c0c��
Xqd fdudfwhuðvwlfd ghvhdeoh hq xqd iss hv txh orv srolqrplrv txh od gh�qhq vh xqdq
hq irupd �vxdyh�/ hvwr hq wìuplqrv pdwhpäwlfrv txlhuh ghflu txh od iss whqjd flhuwrv
judgrv gh glihuhqfldelolgdg frqwlqxd hq orv qrgrv lqwhulruhv1 D frqwlqxdflöq glvfxwluh0
prv frpr uhsuhvhqwdu hvwd fdudfwhuðvwlfd hq xqd iss | vxv lpsolfdflrqhv hq ho hvsdflr
�&c0�

Frqglflöq gh frqwlqxlgdg gh odv ixqflrqhv srolqrpldohv sru shgd}rv1
Vxsrqjdprv txh vh ghvhd frqvwuxlu xqd iss s 5 �ec0 vreuh od vxfhvlöq gh qrgrv

0 ' E0���f ' Efc �c 2c �� irupdgd sru orv vljxlhqwhv wuhv srolqrplrv=
sE%� '

;AAAAAA?AAAAAA=
RfE%� ' %� n % f � % 	 �
R�E%� ' k%2 n q � � % 	 2
R2E%� ' �%� 2 � % � �

+415,
+hq grqgh kc qc � vh ghwhuplqduäq hq ho surfhvr gh frqvwuxfflöq, gh wdo irupd txh s
vhd frqwlqxd hq � | 2 | vx ghulydgd or vhd hq �1

Hvwr vh orjud vl orv oðplwhv sru od l}txlhugd | od ghuhfkd gh s hq � | 2 frlqflghq |
orv gh s � or kdfhq hq �1 Dvð vl gh�qlprv

sE0n� � ' *�4%<0n� sE%�sE03� � ' *�4%<03� sE%�
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Iljxud�416= Iss s gh rughq e irupdgd sru wuhv srolqrplrv vreuh od vxfhvlöq gh qrgrv0 ' E0��ef hq grqgh s | s � vrq frqwlqxdv hq 4 | s hv frqwlqxd hq 51
odv frqwlqxlgdghv uhtxhulgdv vh wlhqhq vlhpsuh txh

s Ef�E�3� ' REf�f E�� ' REf�� E�� ' sE�n� +416,
s E��E�3� ' RE��f E�� ' RE��� E�� ' s E��E�n�
s Ef�E23� ' REf�� E2� ' REf�2 E2� ' s Ef�E2n�

grqgh s E��E%� uhsuhvhqwd od ��ìvlpd ghulydgd gh s hq %�
Hqwrqfhv uhvroylhqgr whqhprv txh k ' 2c q ' f | � ' � gh grqgh s hvwä gdgd

sru +�jxud 416,=
sE%� '

;AAAAAA?AAAAAA=
%� n % r� f � % 	 �
2%2 r� � � % 	 2
%� r� 2 � % � �
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Dvð hq jhqhudo sdud s 5 �&c0 | xqd vxfhvlöq gh qrgrv 0 ' E0��uf � Vl � ' E���u3��hv xqd vxfhvlöq gh hqwhurv srvlwlyrv/ s wlhqh �� � � ghulydgdv frqwlqxdv Ehv gh fodvh

���3� � hq 0� vl
s E�3��E03� � ' s E�3��E03� �

r htxlydohqwhphqwh
s E�3��E0n� �� s E�3��E03� � ' f +417,

sdud � ' �c ���c ��c � ' �c ���c u� ��
Hvwd frqglflöq hv oodpdgd frqglflöq gh frqwlqxlgdg1
Hq sduwlfxodu vl �� ' f txlhuh ghflu txh qr vh lpsrqhq frqglflrqhv gh frqwlqxlgdg

hq 0�1
Ho frqmxqwr gh wrgdv odv ixqflrqhv s 5 �&c0 txh vdwlvidfhq +417, sdud � ' E���u3��vh ghqrwd sru �&c0c��
Sursrvlflöq 4151 Gdgd xqd vxfhvlöq gh qrgrv 0 ' E0��uf hvwulfwdphqwh fuhflhqwhvc

xq hqwhur srvlwlyr & | xqd vxfhvlöq gh hqwhurv pd|ruhv r ljxdohv txh fhur � ' E���u3�� /
ho frqmxqwr �&c0c� irupd xq vxehvsdflr gh �&c0 frq glphqvlöq &u�Su3��'� ���

Ghprvwudflöq=
Fodudphqwh �&c0c� hv xq vxefrqmxqwr gh �&c0 dvð sdud suredu txh ìvwh hv xq vx0

ehvsdflr gh �&c0 ghehprv prvwudu txh hv fhuudgr edmr odv rshudflrqhv gh vxpd |
pxowlsolfdflöq sru hvfdodu gh�qlgdv hq +414,1

Vhdq sc } 5 �&c0c� | k 5 ? hqwrqfhv sru klsöwhvlv
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s E�3��E03� �� s E�3��E0n� � ' f
}E�3��E03� �� }E�3��E0n� � ' f

<AA@AA> ,
s E�3��E03� � n }E�3��E03� �� Es E�3��E0n� �� }E�3��E0n� �� ' f,

Es E�3�� n }E�3���E03� �� Es E�3�� n }E�3���E0n� � ' f,
s n } 5 �&c0c�

sdud � ' �c ���c �� | � ' �c ���c u� �� Gh ljxdo irupd
s E�3��E03� �� s E�3��E0n� ' f,

k �s E�3��E03� �� s E�3��E0n� �� ' f,
ks E�3��E03� �� ks E�3��E0n� � ' f,

ks 5 �&c0c�
sdud � ' �c ���c �� | � ' �c ���c u� ��
Xqd yh} txh vh khprv ghprvwudgr txh �&c0c� hv xq vxehvsdflr gh �&c0c ho fäofxor gh

vx glphqvlöq frqvlvwh vlpsohphqwh hq uhvwdu d &u +|d txh _�4E�&c0� ' &u, ho qýphur
gh frqglflrqhv gh frqwlqxlgdg txh vh lpsrqhq hq fdgd qrgr lqwhulru/ dvð whqhprv
&u�Su3��'� �� ' _�4E�&c0c���

�
41514 Ixqflrqhv Vsolqh1
Xqr gh orv vxefrqmxqwrv päv srsxoduhv gho hvsdflr gh ixqflrqhv �&c0c� hv ho hvsdflr
vsolqh/ ìvwr vh gheh sulqflsdophqwh d txh xqd ixqflöq gh judgr & � � hq hvwh hvsdflr
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wlhqh & � 2 ghulydgdv frqwlqxdv +hv gh fodvh �&32, hq ho lqwhuydor d0fc 0uo or fxdo
sursruflrqd xqd �vxdylgdg pä{lpd� hq od xqlöq gh fdgd sdu gh srolqrplrv glvwlqwrv1

Gh�qlflöq 4171 Vhdq & hqwhur pd|ru txh fhur/ 0 ' E0��uf vxfhvlöq gh qrgrv
hvwulfwdphqwh fuhflhqwhv | � ' E���u3�� xqd vxfhvlöq gh hqwhurv qr qhjdwlyrv1 Xqd
ixqflöq Vsolqh gh rughq n +r judgr n04 , frq qrgrv 0/ hv xqd ixqflöq r 5 �&c0c� sdud
od fxdo �� ' & � �c frq � ' �c ���c u� ��

D od idplold gh ixqflrqhv vsolqh gh rughq & vh oh ghqrwduä sru 7&c01 Dghpäv
vl r 5 7&c0c r� uhsuhvhqwduä ho � � �er�6J srolqrplr gh v vreuh 0�3� � % 	 0� sdud
� ' fc ���c u� 2 | ru3� ho u� � srolqrplr gh r vreuh 0u3� � % � 0u�

Hmhpsor4141
�� Gdgr xq frqmxqwr gh qrgrv 0 ' E0��uf hvwulfwdphqwh fuhflhqwhv ho hvsdflr gh

ixqflrqhv vsolqh gh rughq xqr 7�c0 hvwä irupdgr sru orv srolqrplrv gh judgr fhur
+frqvwdqwhv, sru shgd}rv vlq frqglflöq gh frqwlqxlgdg hq fdgd qrgr lqwhulru dvð sdud
r 5 7�c0 vh sxhgh hvfulelu =

rE%� '
;AAAAAAAAAA?AAAAAAAAAA=

rfE%� ' Sf r� 0f � % 	 0�
r�E%� ' S� r� 0� � % 	 02111

ru3�E%� ' Su3� r� 0u3� � % � 0u
Sru hmhpsor hq od �jxud +417, vh suhvhqwd xq vsolqh gh rughq 4 frq qrgrv 0 ' E0��Sf�
��� Ho hvsdflr gh ixqflrqhv vsolqh gh rughq grv 72c0 hvwä irupdgr sru frqmxqwr gh
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Iljxud�417= Vsolqh gh rughq 4 frq qrgrv 0�c 02c 0�c 0ec 0Dc 0S1
ixqflrqhv olqhdohv sru shgd}rv frqwlqxdv dvð fxdotxlhu r 5 72c0 vh sxhgh hvfulelu =

rE%�
;AAAAAAAAAA?AAAAAAAAAA=

rfE%� ' kEf�f n kEf�� % r� 0f � % 	 0�
r�E%� ' kE��f n kE��� % r� 0� � % 	 02111
ru3�E%� ' kEu3��f n kEu3��� % r� 0u3� � % � 0u

hq grqgh
rE03� � ' rE0n� � R@o@ � ' �c ���c u� �� +418,

Sru hmhpsor hq od �jxud +418, vh suhvhqwd xq vsolqh gh rughq 5 frq qrgrv 0 ' E0��Sf�
Glphqvlöq gho Hvsdflr Yhfwruldo Vsolqh 7&c01
Od glphqvlöq gh 7&c0 hv xq fdvr sduwlfxodu gh od glphqvlöq gh �&c0c�� Sru hmhpsor sdud
ho hvsdflr 7�c0 hq grqgh qr vh h{ljhq frqglflrqhv gh frqwlqxlgdg ho fxdo sru gh�qlflöq
hv ljxdo do hvsdflr ��c0c� frq � ' E���u3�� ' Efc ���c f�c od sursrvlflöq 415 qrv lqglfd txh=

_�4E7�c0� ' &u� u3�[
�'� �� ' � � u� f ' u ' _�6E��c0c��
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Iljxud�418= Vsolqh gh rughq 5 frq q3grv 0fc 0�c 02c 0�c 0ec 0Dc 0S
Hq ho fdvr gh 72c0 hq grqgh vh uhtxlhuh frqwlqxlgdg hq fdgd qrgr lqwhulru/ ho fxdo

hv ljxdo do hvsdflr �2c0c� frq � ' E���u3�� ' E�c ��c �� od sursrvlflöq 415 qrv glfh txh vx
glphqvlöq hvwd gdgd sru=

_�6E72c0� ' &u� u3�[
�'� �� ' 2u� Eu� �� ' un �

Hq jhqhudo od glphqvlöq gh 7&c0 vh fäofxod frpr=
_�4E7&c0� ' &u� u3�[

�'� �� ' &u� u3�[
�'� E& � �� ' &u� E& � �� � Eu� �� ' & n u� ��

Hq od vljxlhqwh sursrvlflöq vh suhvhqwd rwud irupd gh ghgxflu hvwh uhvxowdgr1
Sursrvlflöq 4161Gdgd xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwhv 0 ' E0��uf| xq hqwhur pd|ru txh fhur &c _�6E7&c0� ' _�6E�&c0�� E&� �� � Eu� �� ' & �u� E&�

�� � Eu� �� ' & n u� ��
Ghprvwudflöq=
Vhd r 5 7&c0 hqwrqfhv sru gh�qlflöq/ rc r�c ���c rE&32� wlhqhq uhvshfwlydphqwh od vl0

jxlhqwh irupd hq fdgd lqwhuydor d0�c 0�n�o=
r�E%� ' kE��f n kE��� %n kE��2 %2 n � � �n kE��&3�%&3�
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rE��� E%� ' kE��� n 2kE��2 %n � � �n E& � ��kE��&3�%&32

111
rE&32�� E%� ' E& � 2�-kE��&32 n E& � ��-kE��&3�%

orv fxdohv dghpäv fxpsohq=
kE��f n kE��� 0� n kE��2 02� n � � �n kE��&3�0&3�� ' kE�n��f n kE�n��� 0� n kE�n��2 02� n � � �n kE�n��&3� 0&3��

kE��� n 2kE��2 0� n � � �n E& � �� � kE��&3�0&32� ' kE�n��� n 2kE�n��2 0� n � � �n E& � �� � kE�n��&3� 0&32�111
E& � 2�- � kE��&32 n E& � ��-kE��&3�0� ' E& � 2�- � kE�n��&32 n E& � ��- � kE�n��&3� 0�

sdud � ' fc ���c u� 2�
Dkrud ljxdodqgr d fhur whqhprv txh=

kE��f � kE�n��f n 0�EkE��� � kE�n��� � n 02� EkE��2 � kE�n��2 � n � � �n 0&3�� EkE��&3� � kE�n��&3� � ' f
kE��� � kE�n��� n 20�EkE��2 � kE�n��2 � n �02� EkE��� � kE�n��� � n � � �n E& � ��0&32� EkE��&3� � kE�n��&3� � ' f111

E& � 2�-EkE��&32 � kE�n��&32 � n E& � ��-EkE��&3� � kE�n��&3� �0� ' f
sdud � ' fc ���u� 2�

Hvwh hv xq vlvwhpd olqhdo krprjìqhr gh Eu���E&��� hfxdflrqhv ho fxdo vh sxhghq
hvfulelu hq qrwdflöq pdwulfldo �% ' f/ kdflhqgr %| ' �%|fm%|�m � � � m%|u3�� frq=

%|f ' kkEf�f kEf�� kEf�2 � � � kEf�&3�l
%|� ' kkE��f kE��� kE��2 � � � kE��&3�l
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111

%|u32 ' kkEu32�f kEu32�� kEu32�2 � � � kEu32�&3� l
%|u3� ' kkEu3��f kEu3��� kEu3��2 � � � kEu3��&3� l

|

� '

59999999999999999999999999999999999999999997

o|fcfo|fc�111
o|fc&32o|�cfo|�c�111
o|�c&32o|u3�cfo|u3�c�111
o|u3�c&32

6::::::::::::::::::::::::::::::::::::::::::8
frq

o|fc� ' &d0|fc� m� &0|fc� m &Eu32�f o
o|�c� ' d&f m &0|�c� m� &0|�c� m &Eu3��f o111

o|u32c� '
u32} �� ~&df m &f m &f m � � � m &f m &0|u3�c� m &�0|u3�c� o
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sdud � ' fc ���c & � 2 |

0|�cf ' �� 0� 02� � � � 0&3�� �
0|�c� ' �f 0� 202� � � � E& � ��0&3�� �

111
0|�c&32 ' �f f � � � E& � 2�- E& � ��-0&3�� �

sdud � ' �c ���c u� ��
Hv fodur txh h{lvwh xqd fruuhvsrqghqfld elxqðyrfd hqwuh r | �E�� +ho qýfohr gh

D, | sru or wdqwr _�4E�E��� ' _�4E7&c0�1
\ |d txh � hv xqd pdwul} hvfdorqdgd frq uhqjorqhv olqhdophqwh lqghshqglhqwhv

gh Eu� ��E&� ��� &u vx udqjr hv oE�� ' Eu� ��E& � �� | sru or wdqwr _�4E7&c0� '
_�4E�E��� ' &u� oE�� ' &u� Eu� ��E& � �� ' & n u� �� �
416 Ho Vsolqh Fýelfr gh Lqwhusrodflöq1
Xqr gh orv sulqflsdohv sureohpdv txh lqyroxfud d orv vsolqhv/ hv od frqvwuxfflöq gh hvwh
wlsr gh ixqflrqhv fxpsolhqgr flhuwdv fdudfwhuðvwlfdv gh rwud ixqflöq duelwuduld }c or
fxdo whöulfdphqwh hv srvleoh |d txh frpr vh prvwuö hq od vhfflöq dqwhulru hvwh hvsdflr
wlhqh flhuwd glphqvlöq +r judgrv gh olehuwdg, or txh qrv shuplwh lpsrqhu frqglflrqhv
dglflrqdohv1

Glvfxwluhprv xqd vroxflöq do sureohpd sru phglr gho vljxlhqwh sodqwhdplhwr=
Gdgd od wdeod gh ydoruhv=

%
}

%f %� � � � %u3� %u
}f }� � � � }u3� }u +419,
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sdud xqd ixqflöq duelwuduld } +grqgh }� uhsuhvhqwd ho ydoru gh } hq %�, frqvwuxlu xqd
ixqflöq r 5 7ec0 wdo txh

rE%�� ' }� +41:,
grqgh � ' fc �c ���c u�

Od ixqflöq r hv oodpdgd Vsolqh Fýelfr gh Lqwhusrodflöq1
41614 Frqvwuxfflöq1
Vhd r 5 �ec0 frq 0 ' E0��uf hvwulfwdphqwh fuhflhqwhv1 Sdud orjudu txh r 5 7ec0 | fxpsod
+41:, �mduhprv 0� ' %� sdud � ' fc ��c u | frqvwuxluhprv orv srolqrplrv fýelfrv r� txh
irupdq d r gh wdo pdqhud txh hq fdgd qrgr lqwhulru rehgh}fd=

r�3�E0�� ' }� ' r�E0�� +41;,
r��3�E0�� ' 6� ' r��E0�� +41<,

hq grqgh 6� txh uhsuhvhqwd ho ydoru +ghvfrqrflgr, gh od ghulydgd gh } hq %�c frq or
txh vh orjuduä txh r fxpsod +41:, | od frqwlqxlgdg gh r | r� hq ho lqwhuydor d0fc 0uo � \
hqwrqfhv fdofxoduhprv orv ydoruhv gh 6� h{ljlhqgr txh=

r���3�E0�� ' r��� E0�� +4143,
frq or txh whqguhprv od frqwlqxlgdg gh r�� hq d0fc 0uo | r 5 7ec0�

dvð lqlfldophqwh vxsrqguhprv txh vh frqrfhq orv ydoruhv 6fc 6�c ���c6u | orv srol0
qrplrv r� vh rewhqguäq uhvroylhqgr ho vljxlhqwh sureohpd sduwlfxodu d sduwlu gho fxdo
od frqvwuxfflöq gh r vhuä lqphgldwd= frqvwuxlu xq srolqrplr fýelfr � E+� gh�qlgr hq
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ho lqwhuydor dfc �o wdo txh=

� Ef� ' Rfc � E�� ' R�c � �Ef� ' R�f | � �E�� ' R�� +4144,
� E+� vh sxhgh hvfulelu frpr xqd frpelqdflöq olqhdo gh srolqrplrv fýelfrv ^fc ^�c ^2

| ^� +xqd edvh, hv ghflu
� E+� ' Rf^fE+� n R�^�E+� n R�f^2E+� n R��^�E+�

Dkrud vl wrpdprv Rf ' � | R� ' R�f ' R�� ' f hqwrqfhv � E+� ' ^fE+� gh grqgh ^f hv
xq srolqrplr fýelfr frq udð} greoh hq 4/ dvð vh sxhgh hvfulelu frpr=

^fE+� ' E@+ n K�E+ � ��2
| |d txh

^fEf� ' �, K ' �
^�fE�� ' f + K ' �, @ ' 2

whqhprv
^fE+� ' E2+ n ��E+ � ��2

Surfhglhqgr gh od plvpd irupd sdud ^�c ^2 | ^� rewhqhprv txh=
^�E+� ' +2E�� 2+�
^2E+� ' E+ � ��2+
^�E+� ' +2E+ � ��

| dvð =
� E+� ' RfE2+ n ��E+ � ��2 n R�+2E�� 2+� n R�fE+ � ��2+ n R��+2E+ � ��
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Hvwh srolqrplr hv frqrflgr frpr Ho srolqrplr fýelfr gh Khuplwh1
Dvl xqd yh} uhvxhowr ho sureohpd revhuyhprv txh r� vh sxhgh hvfulelu hq wìuplqrv

gh ìvwh srolqrplr �wudqvodgdqgror� do lqwhuydor dfc �o sru phglr gho vljxlhqwh fdpelr
gh yduldeoh=

+E%� ' %� %�%�n� � %� ' %� %�{%� +4145,
frq {%� ' %�n� � %��

Hv ghflu=
r�E%� ' � E+E%��

wrpdqgr=

}� ' r�E%�� ' � E+E%�� ' � Ef� ' Rf
}�n� ' r�E%�n�� ' � E+E%�n��� ' � E�� ' R�

| frpr=
E��E+E%���� ' � �E+E%�� � �{%�

6� ' r�E%�� ' � �� E+E%��� � �{%� ' � �Ef� � �{%�6�n� ' r�E%�n�� ' � �E+E%�n��� ' � �E�� � �{%�

<AA@AA>,
Rf ' � �� Ef� ' 6�{%�
R� ' � �� E�� ' 6�n�{%�

Gh prgr txh r� vh sxhgh hvfulelu frpr=
r�E%� ' }� � ^fE+E%�� n }�n�^�E+E%�� n6�{%�^2E+E%�� n6�n�{%�^�E+E%��+4146,
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' }� E%� %�n��2 d2E%� %�� n {%�o{2%� n

}�n� E%� %��2 d2E%�n� � %� n {%�o{2%� n6� E%�n� � %�2E%� %��{2%��6�n� E%� %��2E%�n� � %�{2%�
| hqwrqfhv r G

rE%� '
;AA?AA=

r�E%� r� %� � % 	 %�
ru3�E%� r� 0u3� � % � 0u +4147,

sdud � ' fc ���c u� 2�
Dvð ho ýowlpr sdvr sdud orjudu txh r 5 7ec0 vhuä hqfrqwudu ydoruhv 6�� gh wdo irupd

txh +4147, fxpsod +4143,> dvð ghulydqgr +4146, whqhprv txh=
r��� E%� ' S}�n� � }�{�� E%� n %� � 2%� +4148,

�26�2%� n %� � �%{2� � 26�n�2%� n %� � �%{2�
Gh grqgh

r��� E%�� ' S}�n� � }�{2� � e6�{� � 26�{� +4149,
r���3�E%�� ' �S}� � }�3�{2�3� n 26�3�{�3� n e 6�{�3�

ljxdodqgr hvwäv grv h{suhvlrqhv whqhprv txh=
�{�3�6�3� n 2� �{�3� n �{�

�6� n �{�6�n� '
� �{� }� � }�3�{2�3� n{�3�}�n� � }�3�{2�3�

�
or txh hv htxlydohqwh d=

{�6�3� n 2E{�3� n{��6� n{�3�6�n� '
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� �{� }� � }�3�{2�3� n{�3�}�n� � }�{�

� +414:,
| glylglhqgr hqwuh {�3� n{� rewhqhprv=

@�6�3� n _�6� n E�� @��6�n� ' K�� � ' �c ���c u� �� +414;,
frq

_� ' 2
@� ' {%�*E{%�3� n{%��
K� ' � � {%�{%�3�

}� � }�3�{%�3� n{%� n {%�3�{%�
}�n� � }�{%�3� n{%�

�

Vl sru ho prphqwr vh vxsrqh txh vh kdq hvfrjlgr gh dojxqd irupd odv ydoruhv 6f
| 6u hqwrqfhv +414;, hv xq vlvwhpd gh u � � hfxdflrqhv wulgldjrqdo grplqdqwh sru
uhqjorqhv |d txh=

_� ' 2 : @� n E�� @�� ' �
sru or txh +414;, wlhqh vroxflöq ýqlfd1
41615 Frqglflrqhv gh Iurqwhud1
Dkrud hvwxglduhprv glvwlqwdv irupdv gh vhohfflrqdu orv ydoruhv 6f | 6u oodpdgrv
frqglflrqhv gh iurqwhud/ odv fxdohv gh�qhq glvwlqwrv wlsrv gh vsolqhv gh lqwhusrodflöq
fýelfrv1
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Vsolqh Fýelfr Frpsohwr1
Vl vh frqrfhq orv ydoruhv gh }�E%f� | }�E%u� +414;, vh sxhgh hvfulelu=3EEEEEEEEEEEEEEC

� f � � � f
@� _� �� @� � � � f
f 1 1 1 1 1 1 1 1 1

@u3� _u3� �� @u3�
f f � � � f �

4FFFFFFFFFFFFFFD

3EEEEEEEEEEEEEEC

6f
6�111
6u3�
6u

4FFFFFFFFFFFFFFD
'

3EEEEEEEEEEEEEEC

Kf
K�111
Ku3�
Ku

4FFFFFFFFFFFFFFD
+414<,

hq grqgh K� ' }�E%f�( K? ' }�E%u��
Hvwh vsolqh hv frqrflgr frpr vsolqh fýelfr frpsohwr1
Vsolqh Fýelfr Qdwxudo1
Rwud srvlelolgdg hv vxsrqhu txh

r��E%f� ' r��E%u� ' f
Dvð gh +4148, ìvwd vxsrvlflöq lpsolfd =

26f n6� ' �}� � }�{%f +4153,
6u3� n 26u ' �}u � }u3�{%u3�

| +414;, vh hvfuleh frpr=3EEEEEEEEEEEEEEC

2 � f � � � f
@� _� �� @� � � � f1 1 1 1 1 1 1 1 1 111

@u3� _u3� �� @u3�
f � � � f � 2

4FFFFFFFFFFFFFFD

3EEEEEEEEEEEEEEC

6f
6�111
6u3�
6u

4FFFFFFFFFFFFFFD
'

3EEEEEEEEEEEEEEC

Kf
K� 111
Ku3�
Ku

4FFFFFFFFFFFFFFD
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Iljxud�419= Vsolqh qdwxudo fýelfr gh lqwhursodflöq vreuh 43 sxqwrv1
Hq grqgh K� ' }�3}f{%f Ku ' �}u3}u3�{%u3� �
Hvwh vsolqh hv oodpdgr/ vsolqh fýelfr qdwxudo1
Hq odv �jxudv +419, | +41:, vh suhvhqwdq grv vsolqh fýelfrv qdwxudohv gh lqwhusrod0

flöq1

Iljxud�41:= Vsolqh qdwxudo fýelfr gh lqwhusrodflöq vreuh 9 sxqwrv1
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Vsolqh Fýelfr sru Holplqdflöq gh Qrgrv1
Vl qr vh frqrfh qdgd dfhufd gh odv ghulydgdv gh } hq orv sxqwrv h{wuhprv/ hqwrqfhv

srghprv hvfrjhu d 6f | 6u gh pdqhud txh rf frlqflgd frq r� | ru32 frq ru3�1 Hv
ghflu vh hvfrjh 6f | 6u gh wdo irupd txh orv sxqwrv %� | %u3� qr vhdq sxqwrv gh
uxswxud +holplqdqgr orv qrgrv, gho vsolqh r/ or txh vh hvfuleh frpr=

rE��f E%�� ' rE��� E%��( rE��u32E%u3�� ' rE��u3�E%u3�� � ' fc �c 2� +4154,
| |d txh r hv xq srolqrplr fýelfr +4154, hv htxlydohqwh d=

r���f E%�� ' r���� E%�� +4155,
r���u32E%u3�� ' r���u3�E%u3��

Hqwrqfhv ghulydqgr +4148, whqhprv=
r���� E%� ' ��2}�n� � }�{%�� n S6� �6�n�{%2�

Dvð r���f E%�� ' r���� E%�� vh h{suhvd frpr=
��2}� � }f{%�� n S6f n6�{%2� ' ��2}2 � }�{%�� n S6� �62{%22 +4156,

shur gh +414;, sdud � ' � =
62 ' K� � @�6f � _�6��� @� +4157,

Vxvwlwx|hqgr +4157, hq +4156, | vlpsol�fdqgr whqhprv txh=
{%�6f n E%2 � %f�6� +4158,

' E{%f n 2E%2 � %f��{%� � }�3}f%�3%f
�n{%2f � }23}�%23%�

�
%2 � %f +4159,
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Gh od plvpd irupd sdud r���u32E%u3�� ' r���u3�E%u3�� vh rewlhqhq od hfxdflöq

E%u � %u32� �6u3� n{u32 �6u
' {%2u3� � � }u323}u3�%u323%u3�

�n E{%u3� n 2E%u � %u32�� �{%u32 � }u3}u3�%u3%u3�
�

%u � %u32
Dvð odv shqglhqwhv 6fc 6�c ���c 6u gh hvwh vsolqh vh fäofxodq frpr od vroxflöq gho
vlvwhpd gh hfxdflrqhv olqhdohv vljxlhqwh=3EEEEEEEEEEEEEEC

_f @f f � � � f
@� _� �� @� � � � f1 1 1 1 1 1 1 1 1

@u32 _u32 �� @u32
@u3� _u3�

4FFFFFFFFFFFFFFD

3EEEEEEEEEEEEEEC

6f
6�111
6u32
6u3�

4FFFFFFFFFFFFFFD
'

3EEEEEEEEEEEEEEC

Kf
K�111
Ku32
Ku3�

4FFFFFFFFFFFFFFD
grqgh

_f ' {%�c @f ' %2 � %fc @u3� ' %u3� � %u3�c _u3� ' {u3�(
Kf ' E{%f n 2E%2 � %f�� �{%� � }�3}f%�3%f

�n{%2f � }23}�%23%�
�

%2 � %f

Ku3� ' {%2u3� � }u323}u3�%u323%u3�
�n E{%u3� n 2E%u � %u32��{%u32 � }u3}u3�%u3%u3�

�
%u � %u32 �

Hq od �jxudv +41;, | +41<, vh suhvhqwdq orv vsolqhv fýelfrv sru holplqdflöq gh qrgrv
vreuh orv plvprv sxqwrv gh odv �jxudv +419, | +41:, dtxð vh revhuyd frpr od frqglflöq
+4155, kdfh txh od xqlöq gh od sulphu | vhjxqgd vhfflöq srolqrpldo gho vsolqh vhd
vxdyh +gh fodvh �E��,/ or plvpr vh vxfhgh sdud od shqýowlpd | ýowlpd vhfflöq1



63

Iljxud�41;= Vsolqh fýelfr gh lqwhusrodflöq sru holplqdflöq gh qrgrv1

Iljxud�41<= Vsolqh fýelfr gh lqwhusrodflöq sru holplqdflöq gh qrgrv1



64417 Ho Vsolqh Fýelfr Sdudpìwulfr1
Xqr gh orv sureohpd frpxqhv txh vh suhvhqwd hq od suäfwlfd/ hv od dsur{lpdflöq gh
xq frqmxqwr gh sxqwrv hq ho sodqr kdflhqgr sdvdu xqd fxuyd vxdyh sru hoorv1 Hq hvwd
vhfflöq vh sursrqguä xqd vroxflöq d hvwh sureohpd sru phglr gh od frqvwuxfflöq gh
xqd fxuyd vsolqh fýelfd txh lqwhusroh orv sxqwrv1

Od lghd sulqflsdo hv vxsrqhu txh ho frqmxqwr gh rughqdgdv | devflvdv gljdprv
iE%�c +��m� ' fc ��c uj vrq od lpdjhq gh grv ixqflrqhv duelwuduldv }E|� | �E|� vreuh ho
frqmxqwr gh qrgrv 0 ' E0��uf hv ghflu=

}E0�� ' %�
�E0�� ' +�

sdud � ' fc ���c uc | hqwrqfhv dsolfdu grv vsolqhv fýelfrv gh lqwhusrodflöq r% | r+
uhvshfwlydphqwh d odv vljxlhqwhv wdeodv=

|
}E|�

0f 0� � � � 0u3� 0u
%f %� � � � %u3� %u| |

�E|�
0f 0� � � � 0u3� 0u
+f +� � � � +u3� +uxwlol}dqgr dojxqd gh odv frqglflrqhv gh iurqwhud glvfxwlgdv hq od vhfflöq 416151

Xqd fxuyd irupdgd sru orv vsolqhv r% | r+ hv oodpdgd vsolqh fýelfr sdudpìwulfr1
Frpr hv gh vxsrqhu od hohfflöq gh od sdudphwul}dflöq 0 hv xqd gh odv sduwhv

päv lpsruwdqwhv hq od frqvwuxfflöq gh hvwh vsolqh |d txh xqd hohfflöq dghfxdgd
hylwd uxjrvlgdghv/ orv h{shuwrv vxjlhuhq txh odv sdudpìwul}dflrqhv päv dghfxdgdv vrq
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dtxhoodv txh dsur{lpdq od orqjlwxg gho dufr irupdgr sru grv sxqwrv fxdohvtxlhud E%�c
+�� | E%�n�c +�n�� dvð srghprv wrpdu frpr sduäphwurv 0 =

0f ' f
0�n� ' 0� n _�

sdud � ' fc �c ���c u� �
Hq grqgh _� sxhgh vhu dojxqd gh odv vljxlhqwhv=

�� _� ' s{2%� n{2+�
��� _� ' {2%� n{2+�
���� _� ' m{2%�mn m{2+�m
��� _� ' 4@ im{%�mc m{%�mj

Od vhohfflöq gh �� uhsuhvhqwd od orqjlwxg gh od fxhugd txh sdvd sru orv sxqwrv
E%�c +�� | E%�n�c +�n�� | hq od suäfwlfd vh kd srglgr frpsuredu txh hvwd vhohfflöq hv
px| frqyhqlhqwh1

Xqd yh} txh vh hvfrjlö orv sxqwrv 0�( � ' fc ���c u hqwrqfhv gh +414;, vh rewlhqh
lqphgldwdphqwh odv shqglhqwhv gho vsolqh r% txh lqwhusrod odv deflvdv/ fdofxodgdv
frpr vroxflöq gho vlvwhpd=

@�6�3� n _�6� n E�� @��6�n� ' K�
sdud � ' �c ��c u� � grqgh

_� ' 2 +415:,
@� ' {0�*E{0�3� n{0��
K� ' � � {0�{0�3�

{%�3�{0�3� n{0� n {0�3�{0� {%�{0�3� n{0�
�
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Iljxud�4143= Vsolqh sdudpìwulfr fýelfr vreuh 48 sxqwrv1
Gh irupd vlplodu/ odv shqglhqwhv 6fc ���c6u gho vsolqh r+ txh lqwhusrod odv rughqd0

gdv vh rewlhqhq frpr vroxflöq gho vlvwhpd=
@�6�3� n _�6� n E�� @��6�n� ' K�

sdud � ' �c ���c u� � grqgh
_� ' 2 +415;,
@� ' {0�*E{0�3� n{0��
K� ' � � {0�{0�3�

{+�3�{0�3� n{0� n {0�3�{0� {+�{0�3� n{0�
�

Hq od �jxud +4143, vh pxhvwud xq vsolqh sdudpìwulfr vreuh 48 sxqwrv | hq od �jxud
+4144, rwur vreuh 43 sxqwrv1
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Iljxud�4144= Vsolqh sdudpìwulfr vreuh 43 sxqwrv1
41714 Vsolqh Sdudpìwulfr Fhuudgr1
Vxsrqjdprv dkrud txh orv sxqwrv iE%�c +��m� ' fc ��c uj surylhqhq gh xq sureohpd
fx|dv fdudfwhuðvwlfdv kdfhq vxsrqhu txh od fxuyd gh lqwhusrodflöq gheh vhu fhuudgd1

Hqwrqfhv qlqjxqd gh odv frqglflrqhv gh iurqwhud hvwxgldgdv hq od vhfflöq 41615 hv
ýwlo1 Sdud orjudu txh ho vsolqh sdudpìwulfr vhd xqd fxuyd fhuudgd | txh hq ho sxqwr
gh flhuuh ho hpsdwh vhd vxdyh/ edvwd frq h{ljlu txh odv ixqflrqhv r% | r+ gho vsolqh
sdudpìwulfr/ vhdq shulöglfdv hv ghflu txh=

rE��% E0f� ' rE��% E0u� +415<,
rE��+ E0f� ' rE��+ E0u�

sdud � ' fc �c 2�
Od frqglflöq +415<, sdud � ' fc r vhd ho flhuuh gh od fxuyd/ vh orjud vlpsohphqwh

h{ljlhqgr txh ho sulphu | ho ýowlpr sxqwr gh lqwhusrodflöq frlqflgdq hv ghflu E%fc +f� '
E%uc +u�1

Od frqglflöq +415<, sdud r% | � ' � hvwä jdudqwl}dgd vl hq +414;, vh holplqd od
lqföjqlwd 6u srutxh 6u ' 6f1 Gh pdqhud vlplodu vh gheh surfhghu hq ho vlvwhpd
fruuhvsrqglhqwh sdud ho fäofxor gh odv shqglhqwhv gho vsolqh r+�
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Sru ýowlpr/ whqlhqgr hq fxhqwd txh 6f ' 6u gh +4148, rewhqhprv txh=

r��%E0f� ' S%� � %f{02f � e 6f{0f � 2 6�{0f
r��%E0u� ' �S%u � %u3�{02u3� n 2 6u3�{0u3� n e 6f{0u3�Oxhjr/ od frqglflöq +415<, sdud r% | � ' 2 vh h{suhvd phgldqwh od hfxdflöq=
2 � �{0f n �{0u3�

�6f n �{0f6� n �{0u3�6u3�
' � �{0f{02f n {0u3�{02u3�

�
r htxlydohqwhphqwh sru=

26f n {0u3�{0f n{0u3�6� n {0f{0f n{0u3�6u3�
' � �{0u3�{0f {%f{0f n{0u3� n {0f{0u3�

{%u3�{0f n{0u3�
�

Dvð odv shqglhqwhv6fc ���c6u32c6u3�c +6u ' 6f, gh vsolqh shulöglfr r% txh lqwhusrod
odv deflvdv/ vh rewlhqhq frpr vroxflöq gho vlvwhpd gh hfxdflrqhv=3EEEEEEEEEEEEEEEEEEC

_f @f f � � � f �� @f
@� _� �� @� f
f 1 1 1 1 1 1 1 1 1 111111 1 1 1 1 1 1 1 1 1 f
f @u32 _u32 �� @u32
�� @u3� f � � � f @u3� _u3�

4FFFFFFFFFFFFFFFFFFD

3EEEEEEEEEEEEEEEEEEC

6f
6�111111
6u32
6u3�

4FFFFFFFFFFFFFFFFFFD
'

3EEEEEEEEEEEEEEEEEEC

Kf
K�111111
Ku32
Ku3�

4FFFFFFFFFFFFFFFFFFD
+4163,

grqgh
_f ' 2 @f ' {0u3�*E{0f n{0u3�� +4164,

Kf ' � �{0u3�{0f {%f{0f n{0u3� n {0f{0u3�
{%u3�{0f n{0u3�

�
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Iljxud�4145= Vsolqh fýelfr fhuudgr frq ho txh vh glexmd ho vðperor gh qrwd pxvlfdo1
| ho uhvwr gh orv hohphqwrv gh od pdwul} | ho odgr ghuhfkr hvwäq gdgrv sru +415:,1

Gh irupd dqäorjd odv shqglhqwhv 6fc ���c6u32 gho vsolqh fýelfr r+ txh lqwhusrod
odv rughqdgdv vh fdofxodq frpr vroxflöq gh xq vlvwhpd olqhdo +4163, frq odgr ghuhfkr
gdgr sru +415;, |

Kf ' {0u3�{0f {+f{0f n{0u3� n {0f{0u3�
{+u3�{0f n{0u3�

Hq odv �jxudv +4145, vh pxhvwud xq vsolqh fhuudgr ho frq ho fxdo vh glexmd ho vðperor
päv frpýq gh odv qrwdv pxvlfdohv hq od �jxud +4146, vh pxhvwud xqd �k� dfrvwdgd1

Iljxud�4146= Vsolqh fhuudgr txh glexmxd xqd k dfrvwdgd1



Fdsðwxor 5Uhsuhvhqwdflöq gh IxqflrqhvSrolqrpldohv sru Shgd}rv1
Hq ho sulphu fdsðwxor vh sureö txh ho frqmxqwr gh wrgdv odv ixqflrqhv srolqrpldohv
sru shgd}rv �&c0 | hq sduwlfxodu �&c0c� | 7&c0 irupdq hvsdflrv yhfwruldohv/ dvð fxdotxlhu
hohphqwr hq hvwrv frqmxqwrv wlhqh xqd uhsuhvhqwdflöq ýqlfd hq wìuplqrv gh dojxqd gh
vxv edvhv1 Hq hvwh fdsðwxor hvwxglduhprv od frqvwuxfflöq gh od edvh gh ixqflrqhv gh
srwhqfld wuxqfdgd | od edvh gh ixqflrqhv E0vsolqh1 Dghpäv prvwuduhprv srutxh hq
dojxqrv fdvrv od uhsuhvhqwdflöq gh srwhqfld wuxqfdgd dfduuhd huuruhv gh shuglgd suhfl0
vlöq | frpr vh holplqdq sru phglr gh odv ixqflrqhv E0vsolqhv1 Sru ýowlpr kdeoduhprv
gh od uhodflöq gh orv E0vsolqhv | odv glihuhqfldv glylglgdv1
514 Od Edvh gh Ixqflrqhv gh Srwhqfld Wuxqfdgd1
Od Ixqflöq gh Srwhqfld Wuxqfdgd1

Xqd ixqflöq gh srwhqfld wuxqfdgd +isw, hv xqd ixqflöq gh srwhqfld od fxdo hq xqd
�judq� sduwh gh vx grplqr hv ljxdo d fhur/ hvwä wuxqfdgd1

Gh�qlflöq 5141 Vhd % 5 ? | & hqwhur pd|ru txh fhur vl E%�n ' 4@ i%c fj
hqwrqfhv od ixqflöq gh srwhqfld wuxqfdgd gh judgr & vh gh�qh frpr=

6:



6;
E%�&n ' %&n ' E%n�& ' E4@ i%c fj�& � +514,

Sru hmhpsor hq od �jxud +514, vh pxhvwudq fxdwur ixqflrqhv gh srwhqfld wuxqfdgd
gh judgrv fc �c 2 | �

Iljxud�514= Ixqflrqhv gh srwhqfld wuxqfdgd %fnc %nc %2n/ %�n�
dtxð srghprv revhuydu txh hvwdv ixqflrqhv wrpdq ho ydoru gh %& vl % � f | fhur

vl % 	 f sdud & ' fc �c 2c � dvð xqd gh�qlflöq htxlydohqwh gh xqd isw hv=
%&n '

;AA?AA=
%& r� % � f
f r� % 	 f

Dkrud revhuyhprv txh vl | 5 ?
sE%� ' E%� |�&n '

;AA?AA=
E%� |�& r� % � |

f r� % 	 f +515,
hv xqd ixqflöq gh srwhqfld wuxqfdgd gh judgr & wudqvodgdgd | yhfhv kdfld od ghuhfkd
gho ruljhq vl | : fc | yhfhv kdfld od l}txlhugd vl | 	 f h ljxdo d +514, vl | ' fc hq od �jxud
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+515, vh suhvhqwd ho fdvr fxdqgr | : f1 Hvwd ixqflöq hv xqd ixqflöq srolqrpldo sru
shgd}rv frq | frpr ýqlfr sxqwr gh uxswxud/ |d txh hvwä irupdgd sru grv srolqrplrv
+ho srolqrplr lghqwlfdphqwh fhur | ho srolqrplr E% � |�&, gh�qlgrv hq orv lqwhuydorv
E�4c |� | d|c4� | fx|r oðplwh sru od l}txlhugd | od ghuhfkd hq | frlqflghq/ hv ghflu
hv frqwlqxd hq E�4c4�1

Iljxud�515= Ixqflrqhv gh srwhqfld wuxqfdgd E% � |�fnc E% � |�n/ E% � |��n/ E% � |�2n/E%� |��n frq | : f�
Sru rwur odgr frpr=

__%sE%� ' __%E%� |�&n ' __%E4@ ifc E%� |�j�&
' & � E4@ ifc E%� |�j�&3� ' & � E%� |�&3�n �

od o � �er�6@ ghulydgd sdud o 	 & hv ljxdo d=
_o_%o E%� |�&n ' & � E& � �� � � � EE& � Eo � ��� � E%� |�&3on

|
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_&_%& E%� |�&n '
;AA?AA=

&- r� % : |
f r� % � |

vl o ' &�
Hv ghflu +515, wlhqh & � � ghulydgdv frqwlqxdv | xq eulqfr gh wdpdôr &- hq od

& � �er�6@ ghulydgd hq | +hv glvfrqwlqxd, | dvð=
s E�3��E|3�� s E�3��E|n� ' f +516,

sdud � ' �c ���c &�
Gh grqgh s 5 �&n�c0c� | s 5 7&n�c0 frq 0 ' i|j | � ' E&��
Frqvwuxfflöq gh od edvh gh Ixqflrqhv gh Srwhqfld Wuxqfdgd1
Frpr �&c0 irupd xq hvsdflr yhfwruldo hv srvleoh kdeodu gh vx hvsdflr gxdo/ hv ghflu

ho frqmxqwr gh wrgdv odv ixqflrqdohv olqhdohv b G �&c0 $ ?1
Hq hvwd vhfflöq gh�qluhprv xqd idplold gh ixqflrqhv gh srwhqfld wuxqfdgd | xqd

idplold ixqflrqdohv olqhdohv gh �&c0 frq orv txh sureduhprv txh hvwd od idplold gh
ixqflrqhv irupd xqd edvh gh �&c0 | rewhqguhprv uhsuhvhqwdflrqhv ýqlfdv gh fxdotxlhu
ixqflöq gh �&c0c �&c0c� | 7&c0 hq wìuplqrv gh hvwd edvh1

Gh�qlflöq 515 = Gdgd xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwh 0 ' E0��uf |
xq hqwhur pd|ru txh fhur &c vl % 5 d0fc 0�o | s 5 �&c0c gh�qlprv od idplold gh ixqflrqhv
gh srwhqfld wuxqfdgd �orE%� | od idplold gh ixqflrqdohv olqhdohv b��Es� gho hvsdflr gxdo
gh �&c0 uhvshfwlydphqwh frpr=

�orE%� '
;AA?AA=

E%30f�rr- r� o ' f
E%30��rnr- r� o ' �c ���c u� � +517,
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sdud r ' fc ���c & � ��

|
b��Es� '

;AA?AA=
s E��E0f� r� � ' f
s E��E0n� �� s E��E03� � r� � ' �c ���c u� � +518,

sdud � ' fc ���c & � ��
Sdud suredu txh odv ixqflrqhv �or irupdq xqd edvh gh �&c0 sulphur prvwuduhprv

txh hvwh frqmxqwr hv olqhdophqwh lqghshqglhqwh/ sdud ìvwr qhfhvlwdprv ho vljxlhqwh
ohpd1

Ohpd 5141 Od idplold gh ixqflrqhv | ixqflrqdohv �or | b�� fxpsohq=
b��E�or� ' B�oB�r '

;AA?AA=
� vl � ' o/ � ' r
f S�J�S� +fxdotxlhu rwur fdvr,

sdud �c o ' fc ���c u� �c �c r ' fc ���c & � ��
Ghprvwudflöq=
Gh +518,

b��E�or� '
;AA?AA=

�E��or E0f� r� � ' f
�E��or E0n� �� �E��or E03� � r� � ' �c ���c u� �

| vxvwlwx|hqgr +517,=
�E��or E0f� '

;AA?AA=
� E%30f�rr- �E�� m%'0f r� o ' f� E%30o�rnr- �E�� m%'0f r� o ' �c ���c u� �

�E��or E0n� �� �E��or E03� � '
;AA?AA=

� E%30f�rr- �E�� m%'0n� � � E%30f�rr- �E�� m%'03� r� o ' f� E%30o�rnr- �E�� m%'0n
 � � E%30o�rnr- �E�� m%'03� r� o ' �c ���c u� ��
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Frpr od ixqflöq �frE%� ' E%30f�rr- wrpd ho ydoru gh fhur vl % ' 0fc wlhqh r � �

ghulydgdv frqwlqxdv hq 0f | wrpd ho ydoru gh xqr do ghulyduod v yhfhv/ whqhprv txh=
�E%� 0f�rr- �E�� m%'0f '

;AA?AA=
� r� o ' � ' f | � ' r
f S�J�S��E%� 0f�rr- �E�� m%'0n� ��E%� 0f�rr- �E�� m%'03� ' f R@o@ o 9' � | ;�c r�

Gh irupd vlplodu od ixqflöq �orE%� ' E%30o�rnr- +sdud o ' �c ���c u � �, wlhqh r � �
ghulydgdv frqwlqxdv hq 0oc wrpd ho ydoru gh fhur vl % � 0o | xqr do ghulyduod r yhfhv/
hqwrqfhv=

�E%� 0o�rnr- �E�� m%'0f ' f r� � 9' o | ;rc �
�E%� 0o�rnr- �E�� m%'0n
 � �E%� 0o�rnr- �E�� m%'03� '

;AA?AA=
� r� o ' � | � ' r
f r� o 9' � | ; �c r

�
Sursrvlflöq 514= Od vxfhvlöq gh ixqflrqhv �or vrq olqhdophqwh lqghshqglhqwhv1
Ghprvwudflöq=
Sru ghprvwudu txh= u3�[

o'f
&3�[
r'f kor�or ' f, kor ' f

Revhuyhprv txh vl d od ljxdogdg So Sr kor�or ' f dsolfdprv gh dperv odgrv ho
ixqflrqdo olqhdo b�� whprv txh=

b��
#[

o
[
r kor�or

$ ' [
o

[
r korb��E�or� ' f
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| gho ohpd 5141 [

o
[
r korB�oB�r ' f, k�� ' f

sdud � ' fc �c ���c u� � / � ' fc �c ���c & � ��
�

Sru ýowlpr frpr odv ixqflrqhv �or sdud o ' fc ���c u� �c r ' fc ���c & � � vxpd xq
wrwdo &uc ljxdo d od glphqvlöq gh �&c0 +sursrvlflöq 414, frqfoxlprv txh ho frqmxqwr

������'fc���cu3�c�'fc���c&3�
irupd xqd edvh gh �&c0�

Od vljxlhqwh sursrvlflöq pxhvwud frpr srghprv uhsuhvhqwdu xqd ixqflöq s 5 �&c0
hq wìuplqrv gh odv ixqflrqhv �or | odv ixqflrqdohv olqhdohv b�� �

Sursrvlflöq 5151 Gdgd xqd vxfhvlöq 0 ' E0��uf hvwulfwdphqwh fuhflhqwh | xq
hqwhur pd|ru txh fhur & vl s 5 �&c0 hqwrqfhv s vh sxhgh uhsuhvhqwdu gh pdqhud ýqlfd
frpr=

s ' u3�[
�'f

&3�[
�'fEb��s���� +519,

Ghprvwudflöq=
\d txh i�orjo'fc���cu3�cr'fc���c&3� irupd xqd edvh gh �&c0c h{lvwhq ydoruhv ýqlfrv kor 5

?c o ' fc ���c u� �c r ' fc ��c & � �c wdo txh
s ' u3�[

o'f
&3�[
r'f kor�or +51:,

Sru rwur odgr revhuyhprv txh=
u3�[
�'f

&3�[
�'fEb��s���� ' u3�[

�'f
&3�[
�'f

#b��
#u3�[

o'f
&3�[
r'f kor�or

$$���
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u3�[
�'f

&3�[
�'f

#u3�[
o'f

&3�[
r'f korb��E�or�$��� ' u3�[

�'f
&3�[
�'f

#u3�[
o'f

&3�[
r'f korB�oB�r$���

u3�[
�'f

&3�[
�'f k����� ' s� �

+517, | +518, hq +51:, s vh sxhgh hvfulelu frpr=
sE%� ' &3�[

�'f
s E��E0f�E%� 0f���- n u3�[

�'�
&3�[
�'f

Es E��E0n� �� s E��E03n��E%� 0���n�- +51;,
Revhuyhprv txh hq hvwd h{suhvlöq ho �vdowr� hq odv ghulydgdv gh s hq orv sxqwrv

gh uxswxud lqwhulruhv dsduhfh h{solflwdphqwh1 Hvwr kdfh txh odv frqglflrqhv gh frqwl0
qxlgdg +417, vhdq px| vhqfloodv gh derugdu sxhv vlpsohphqwh holplqdprv gho vhjxqgr
vxpdqgr gh +51;, orv frh�flhqwhv wdohv txh=

s E��E0n� �� s E��E03� � ' f
dvð vl s 5 �&c0c� frq � ' E���u3�� vxfhvlöq gh hqwhurv srvlwlyrv vh sxhgh hvfulelu hq

wìuplqrv gh odv ixqflrqhv gh srwhqfld wuxqfdgd gh irupd ýqlfd frpr=
sE%� ' &3�[

�'f
s E��E0f�E%� 0f���- n u3�[

�'�
&3�[
�'��

Es E��E0n� �� s E��E03� ��E%� 0���n�-
| hq sduwlfxodu vl E���u3�� ' E&��c ����c &��� fxdotxlhu r 5 7&c0 vh sxhgh hvfulelu frpr=

rE%� ' &3�[
�'f

rE��E0f�E%� 0f���- n u3�[
�'�

ErE&3��E0n� �� rE&3��E03� ��E%� 0��&3�nE& � ��- +51<,
' &3�[

�'f
rE��f E0f�E%� 0f���- n u3�[

�'�
ErE&3��� E0��� rE&3���3� E0���E%� 0��&3�nE& � ��-

hq grqgh r� uhsuhvhqwd ho �� �er�6J srolqrplr gh r�
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Iljxud�516= Ixqflöq frpr xqd �uhfwd urwd�1
51414 Od Uhsuhvhqwdflöq gh odv Ixqflrqhv gh Srwhqfld Wuxq0fdgd Sxhgh Vhu Pdod1
Frpr vh phqflrqö do lqlflr gho fdsðwxor od uhsuhvhqwdflöq gh xqd ixqflöq iss hq
wìuplqrv gh od edvh gh ixqflrqhv gh srqwhqfld wuxqfdgd sxhgh dfduuhdu huuruhv gh
suhflvlöq/ hq hvwd vhffflöq hvwxglduhprv hvwh sureohpd sru phglr gh xq hmhpsor1

Frqvwux|dprv xqd ixqflöq vsolqh r gh rughq 5 +r 5 72c0, frq 0 ' E0��bfc uhsuhvhq0wdgd sru phglr gh od edvh gh ixqflrqhv gh srwhqfld wuxqfdgd frpr xqd �uhfwd urwd�/
hv ghflu ghvhdprv txh r dsur{lph d xqd ixqflöq frpr od txh vh pxhvwud hq od �jxud
+516,1

dvð vl wrpdprv 0� ' � sdud � 5 ifc �c 2c �c Sc .c Hc bj odv vhffflrqhv srolqrpldohv gh r
gh�qlgdv hq hvwrv qrgrv vhuäq ljxdo d 43/ hv ghflu

r�E%� ' �f R@o@ � 5 ifc �c 2c �c Sc .c Hj
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| sdud � ' �c ec D fdgd r� vhuä ljxdo d=

r�E%� ' E%� 0��6� n r�E0��
frq

6� ' r�E0�n��� r�E0��0�n� � 0� ' r�E0�n��� r�E0��{0�gh grqgh r��E%� ' 6�c odv fxdohv dghpäv ghehq fxpsolu txh
r�E0e� ' �D ' reE0e�
reE0D� ' D ' rDE0D�

dvð gh +51<, hvwh vsolqh vh sxhgh hvfulelu frpr=
rE%� ' �[

�'f
rE��f E0f�E%� 0f���- n b[

�'� Er��E0��� r��3�E0���E%� 0��n +5143,
rE0f� n S[

�'� Er��E0��� r��3�E0���E%� 0��n
' rfE0f� n E6� � f�E%� 0��n n E6e �6��E%� 0e�n

nE6D �6e�E%� 0D�n n Ef�6D�E%� 0S�n
' �f n DE%� ��n n E��f{0e � D{0� �E%� 0e�n

nE D{0D n �f{0e �E%� 0D�n n DE%� S�n�
Dkrud vxsrqjdprv txh {0e * fc hv ghflu 0e vh dsur{lpd d 0D +r ylfhyhuvd, or txh

lpsolfd=
E%� 0e�n * E%� 0D�n

| dghpäv
����f{0e � D{0�

� * � D{0D n �f{0e
� �
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Iljxud�517= Ho vsolqh uhsuhvhqwdgr sru iswv ho fxdo dsur{lpd xqd �uhfwd urwd� vh�ghirupd� |d txh od shqglhqwh gh re wlhqgh d vhu yhuwlfdo1
hvwr ýowlpr hv flhuwr |d txh orv frflhqwhv 3�f{0e | �f{0e wlhqghq d lq�qlwr | phqrv lq�qlwr
uhvshfwlydphqwh | dvð �D{0� | D{0D qr vrq vljql�fdwlyrv1 Hq wìuplqrv jhrpìwulfrv {0e
* f txlhuh ghflu txh od shqglhqwh gh rec +6e ' rE0D�3rE0S�{0e , wlhqgh d vhu yhuwlfdo/ or fxdo
�ghirupd� do vsolqh1 Hvwr fdxvd xqd shuglgd gh suhflvlöq hq od hyxdoxdflöq gh flhuwrv
sxqwrv hq r�

Sru hmhpsor wrphprv 0e ' e�e | 0D ' e�S hqwrqfhv {0e ' f�2c xvdqgr dulwpìwlfd
gh grv gðjlwrv ghflpdohv | uhgrqghdqgr do qýphur ghflpdo sdu päv fhufdqr +5143, hv
ljxdo d =

rE%� ' �f n DE%� ��n � D��DHE%� e�e�n n D��DHE%� e�S�n � DE%� S�n
sdud f � % � b�

Vl % ' H�Dc hydoxdqgr hq hvwd h{suhvlöq whqhprv txh rEH�D� ' �e�2Hc vlq hpedujr
rEH�D� hq uhdolgdg ghehuðd whqhu xq ydoru gh �fc �jxud +517,

Od ud}öq gh ìvwr/ vh gheh d txh od hydoxdflöq gh r hq % ' H�D lqyroxfud wrgdv odv
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ixqflrqhv gh srwhqfld wuxqfdgd txh od irupdq/ |d txh % : S | sdud hvwh fdvr od glih0
uhqfld gh odv shqglhqwhv E6e�6�� | E6D�6e� vrq edvwdqwh judqghv hq frpsdudflöq
d odv ghpdv glihuhqfldv gh shqglhqwhv/ dowhudgr dvð ho uhvxowdgr �qdo1

Hq od vljxlhqwh vhfflöq yroyhuhprv d hvwh hmhpsor xqd yh} txh kd|dprv frqvwuxlgr
od edvh gh ixqflrqhv E0Vsolqh | yhuhprv txh hvwh huuru vh holplqd1
515 Od Edvh gh Ixqflrqhv E0vsolqh1
Od edvh gh ixqflrqhv E0vsolqh +xqd vlpsol�fdflöq gh Edvh vsolqh, hv xqd gh odv uhsuh0
vhqwdflrqhv päv dghfxdgdv sdud ho hvsdflr gh ixqflrqhv vsolqh/ |d txh vxv ixqflrqhv
hvwäq frqvwuxlgdv gh wdo irupd txh hylwdq od shuglgd gh suhflvlöq dghpäv gh txh h{lvwh
xqd irupxod uhfxvlyd vlpsoh sdud fdofxoduodv1
51514 Frqvwuxfflöq gh od Ixqflöq E0vsolqh1
Ho sulqflsdo sureohpd gh od uhsuhvhqwdflöq gh odv ixqflrqhv gh srwhqfld wuxqfdgd hv
txh hvwdv ixqflrqhv vrq glvwlqwdv gh fhur hq xqd �judq� sduwh gh vx grplqlr/ |d txh
E%� |�&n : f ;% : | | dvð do hydoxdu xqd ixqflöq uhsuhvhqwdgd sru ìvwdv hq xq flhuwr
ydoru %W wrgdv ixqflrqhv gh srwhqfld wuxqfdgd wdohv txh %W : | hvwäq lqyroxfudgdv +qr
vrq fhur,1

Hqwrqfhv gdgd xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwh 0 ' E0��uf | grv
hqwhurv srvlwlyrv R | ^ wdohv txh f 	 R 	 ^ 	 u sdud orjudu txh od ixqflöq=

�E%� ' [̂
�'R _�E%� 0��&3�n +5144,

frq _� 5 ?c vhd xqd �exhqd� ixqflöq edvh gheh fxpsolu txh=
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�E%� � f r� % 5 d0fc 0Ro ^ d0^c 0uo +5145,
�E%� 9' f r� % 5 E0Rc 0^�

shur gh od gh�qflöq gh ixqflöq gh srwhqfld wuxqfdgd vdehprv txh=
�E%� � f r� % 5 E�4c 0Ro

Dvð or xqlfr txh idowd sdud orjudu hv txh=
�E%� � f r� % 5 d0Rc 0uo

hvwr vh sxhgh whqhu wrpdqgr ydoruhv _� wdohv txh=
[̂
�'R _�E%� 0��&3�n ' [̂

�'R _�E%� 0��&3� ' f r� % 5 d0Rc 0uo +5146,
or fxdo lpsolfd txh=

[̂
�'R _�0,� ' f R@o@ , ' fc �c ���c & � �

Hvwd ýowlpd vxpd uhsuhvhqwd xq vlvwhpd gh hfxdflrqhv ho fxdo wlhqh vroxflöq glv0
wlqwd gh fhur vl ^ � Rn & |d txh dvð ho qýphur gh frh�flhqwhv _� hv pd|ru r ljxdo do
qýphur gh hfxdflrqhv1

Vl wrpdprv ^ ' R n &c od lghqwlgdg ghgxflgd gh od iöupxod gh lqwhusrodflöq gh
Odjudqjh ^^:`/ sdj1 68`= &3�[

�'f
%,�T&3��'f� �'� E%� � %�� ' B&3�,

sdud , ' fc ���c & � �1
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Pxhvwud txh orv frh�flhqwhv _� vh sxhghq hvfrjhu frpr=

_� ' �TRn&�'R� �'� E0� � 0��
|d txh dvð= Rn&[

�'R
0,�TRn&�'R� �'� E0� � 0�� ' f

sxhv vlpsuh , 9' Rn &�
Gh grqgh od ixqflöq vsolqh �E%� txh fxpsoh +5145, hvwd gdgd sru=

�E%� ' �&R E%� ' Rn&[
�'R

5997Rn&\
�'R� �'�

�E0� � 0��
6::8 E%� 0��&3�n c �4 	 % 	4 +5147,

hvwd ixqflöq hv oodpdgd ixqflöq E0vsolqh 1
Od qrwdflöq �&R E%� hv ýowlo |d txh lqglfd txh ho E0vsolqh hv gh rughq & | glvwlqwr gh

fhur vl % 5 E0Rc 0Rn&� | sru gh�qlflöq gh od ixqflöq gh srwhqfld wuxqfdgd/ ho h{srqhqwh
& wdpelìq qrv lqglfd txh=

�&R E%� : f r� % 5 E0Rc 0Rn&� +5148,
Ho vljxlhqwh whruhpd gd xqd frqglflöq ýwlo vreuh ho qýphur gh fhurv sdud odv ixqflrqhv
vsolqh | hq sduwlfxodu sdud ho E0vsolqh1

Whruhpd 5141 Vhd xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwh 0 ' E0��uf | xq
hqwhur srvlwlyr &/ vl r 5 7&c0 hv xq vsolqh lghqwlfdphqwh fhur hq orv lqwhuydorv d0fc 0Ro
| d0^c 0uo | wlhqh o fhurv hq E0Rc 0^� sdud R | ^ hqwhurv srvlwlyrv frq f 	 R 	 ^ 	 u
hqwrqfhv=

o � ^ � ERn &�
Ghprvwudflöq=
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Vxsrqjdprv txh r hv xq vsolqh olqhdo/ hv ghflu r 5 7�c0 dvð sru klsöwhvlv rE0R� '

rE0^� ' f gh grqgh r qr sxhgh whqhu fhurv hq orv lqwhuydorv d0Rc 0Rn�o | d0^3�c 0^o |
wlhqh d or päv xqr hq fdgd lqwhuydor d0�c 0�n�o sdud � ' Rn2c ���c ^� �� Dvð hq hvwh fdvr
r wlhqh d or päv ^ � R� 2 fhurv hq E0Rc 0^��

Dkrud vxsrqjdprv txh & : 2 | gh qxhyr sru klsöwhvlv vdehprv txh r wlhqh o
fhurv hq E0Rc 0^� | hqwrqfhv r�E%� wlhqh do phqrv Eo n �� fhurv hq E0Rc 0^� | dvð r��E%�
wlhqh do phqrv Eo n 2� fhurv hq E0Rc 0^�/ hwf1 Dvð ghgxflprv txh rE&32� wlhqh d or päv
on&�2 fhurv1 \ |d txh ho qýphur pä{lpr gh fdpelrv gh vljqr sdud xq vsolqh olqhdo
hv gh d or päv E^ � R� 2� hqwrqfhv=

Eo n & � 2� � E^ � R� 2�/ o � ^ � ERn &�� �

Hvwh whruhpd qrv lqglfd txh ^ qr sxhgh vhu phqru txh ER n &� |d txh hq fdvr
frqwudulr o 	 f1 Or txh pxhvwud dghpäv txh vl r hv ho E0vsolqh +5147, o hv ljxdo d
fhur +sxhv ^ ' Rn &, | dvð od � � �er�6@ ghulydgd gh +5147,=

q��&R E%��E�� r� % 5 d0Rc 0Rn&n�or
sdud � ' fc �c ���c & � 2 wlhqh h{dfwdphqwh � fhurv1
51515 Frqvwuxfflöq gh od Edvh gh Ixqflrqhv E0vsolqh1
Xqd yh} txh vh kd rewhqlgr od ixqflöq od ixqflöq E0vsolqh �&R od fxdo wlhqh xq vrsruwh
shtxhôr +fxpsoh +5145,, hvwxglduhprv od frqvwuxfflöq gh od edvh gh 7&c0 frpsxhvwd
hvwdv ixqflrqhv1
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Gdgd xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwh 0 ' E0��uf c xqd sulphu sursxhv0

wd sdud xqd edvh irupdgd sru orv E0vsolqh hv ho frqmxqwr irupdgr sru hvwdv ixqflrqhv
gh�qlgdv hq ho lqwhuydor d0fc 0uo hv ghflu=

��&R E%� r� % 5 d0Rc 0Rn&o�
sdud R ' fc �c ���c u� &�

Vlq hpedujr od glphqvlöq gho hvsdflr jhqhudgr sru hvwh frqmxqwr hv gh u�&n� od
fxdo hv glvwlqwd d od glphqvlöq gh 7&c0 +ljxdo d un&�� sursrvlflöq 416, dvð qhfhvlwdprv
2&�2 ixqflrqhv dglflrqdohv odv fxdohv vh sxhghq rewhqhu djuhjdqgr qrgrv h{wud dixhud
gho lqwhuydor d0fc 0uo( vl sru hmhpsor wrpdprv xq frqmxqwr gh uhdohv wdohv txh=

03&n� 	 03&n2 	 � � � 	 03� 	 0f +5149,
0u 	 0un� 	 0un2 	 � � � 	 0un&3�

odv ixqflrqhv = ��&R E%� r� % 5 d0fc 0uo�
sdud R ' �& n �c ���c u� �c jhqhudq xq hvsdflr frq glphqvlöq un & � �1

Ho vljxlhqwh whruhpd pxhvwud txh ìvwh frqmxqwr irupd xqd edvh gh 7&c01
Whruhpd 5151 Vhd xq hqwhur srvlwlyr & | xq frqmxqwr gh qrgrv 0 ' E0��un&3�3&n�txh fxpsoh frq +5149, hqwrqfhv ho frqmxqwr gh ixqflrqhv E0vsolqh=

��&R E%� r� % 5 d0fc 0uo� +514:,
sdud R ' �& n �c�& n 2c ���c u� � irupd xqd edvh gho hvsdflr 7&c01

Ghprvwudflöq=
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\d txh odv ixqflrqhv +514:, vrq hohphqwrv gh 7&c0 | vx hvsdflr jhqhudgr hv gh

glphqvlöq un & � � ' _�6E7&c0� or ýqlfr txh ghehprv suredu hv txh hvwh frqmxqwr
hv olqhdophqwh lqghshqglhqwh/ hv ghflu=

rE%� ' u3�[
R'3&n�kR�&R E%� ' f, kR ' f +514;,

sdud R ' �& n �c ���c u� ��
Hvwr or kduhprv sru frqwudglfflöq suredqgr txh vl fxdotxlhu qýphur kR( R '

�& n �c ��c u� � hv glvwlqwr gh fhur hqwrqfhv rE%� 9' f � Dvð vxsrqjdprv txh k^ hv ho
phqru hqwhur glvwlqwr gh fhur hqwrqfhv gh +5148,

rE%� ' u3�[
R'3&n�kR�&R E%� ' k^�&̂E%� 9' f r� % 5 E0^c 0^n���

�
51516 Uhodflöq gh Uhfxuuhqfld gh orv E0vsolqhv1
Hq wìuplqrv suäfwlfrvgh od hydoxdflöq gh od ixqflöq E0vsolqh +5147, hq dojýq sxqwr
hv �edvwdqwh� frpsolfdgd/ |d txh lpsolfd pxfkdv rshudflrqhv/ dvð d frqwlqxdflöq vh
ghgxfluä od irupxod uhfxvlyd gh orv E0vsolqh od fxdo qrv shuplwluä hydoxdu hq irupd
pxfkr päv vlpsoh hvwd ixqflöq1

Whruhpd 5161 Vhdq xq hqwhur srvlwlyr & : 2 | xqd vxfhvlöq gh qrgrv hq hvwulf0
wdphqwh fuhflhqwh 0 ' E0�Rn&R 1 Hqwrqfhv od ixqflöq +5147, vdwlvidfh od hfxdflöq=

�&R E%� ' E%� 0R��&3�R E%� n E0Rn& � %��&3�Rn�E%�0Rn& � 0R +514<,
sdud wrgr % uhdo1

Ghprvwudflöq=
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Ho odgr ghuhfkr +514<, hv ljxdo d=
�0Rn& � 0R

5997E%� 0R� Rn&3�[
�'R

3EECRn&3�\
�'R� �'�

E%� 0��&32nE0� � 0��
4FFDn E0Rn& � %� Rn&[

�'Rn�

3EECRn&\
�'R� �'�

E%� 0��&32nE0� � 0��
4FFD
6::8

+5153,
Dkrud vl % 5 d0Rc 0Rn�o ìvwd hfxdflöq hv =

�0Rn& � 0R
5997E%� 0R� Rn&3�\

�'R� �'�
E%� 0R�&32E0� � 0R�

6::8 '
Rn&\
�'R� �'�

E%� 0R�&3�E0� � 0R� ' �&R E%�
dvð +514<, hv flhuwr sdud hvwh fdvr1

Dkrud vxsrqjdprv txh % 5 d0Rn�c 0Rn&o | sdud � ' R n �c ���c R n & � � hqwrqfhv
+5153,=

�0Rn& � 0R
5997E%� 0R� Rn&3�\

�'R� �'�
E%� 0��&32E0� � 0�� n E0Rn& � %� Rn&\

�'Rn�� �'�
E%� 0��&32E0� � 0��

6::8 ' +5154,
E%� 0��&320Rn& � 0R dE%� 0R�E0Rn& � 0�� n E0Rn& � %�E0R � 0��o Rn&\

�'R� �'�
�E0� � 0�� '

E%� 0��&320Rn& � 0R dE%� 0��E0Rn& � 0R�o Rn&\
�'R� �'�

�E0� � 0�� ' Rn&\
�'R� �'�

�E0� � 0��E%� 0��&3�

| sru or wdqwr +5154,=
Rn&[

�'Rn�
Rn&\
�'R� �'�

E%� 0��&3�E0� � 0�� ' �&R E%�
�
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Hvwd uhfxuvlöq qrv sursruflrqd xq pìwrgr frqyhqlhqwh sdud fdofxodu �&R E%� gdgrxq ydoru �mr % 5 d0Rc 0Rn&o sru phglr gho fäofxor gh odv vljxlhqwhv froxpqdv=

�2R �2R�2Rn� �eR��Rn� �&3�R�2Rn2 111 �&R111 �&3�Rn��2Rn&3� �eRn&3���Rn&3��2Rn&32

+5155,

hq grqgh=

�2� E%� '
;AAAAAA?AAAAAA=

%30�E0�n230��E0�n�30�� r� % 5 d0�c 0�n��
0�n23%E0�n230��E0�n230�n�� r� % 5 d0�n�c 0�n2o

f S�J�S
+5156,

Hvwh surfhglplhqwr hv dowdphqwh dghfxdgr sdud fäofxorv qxpìulfrv |d txh h{fhswr
sru odv glihuhqfldv gh orv ydoruhv gh odv yduldeohv/ qr kd| fdqfhodflöq1

Hmhpsor 514=
Uhfrughprv txh hq hq od vhfflöq +51414, vh frqvwux|ö xqd ixqflöq vsolqh hq wìu0

plqrv gh od edvh gh srwhqfld wuxqfdgd | vh ghvfulelö srutxh hq dojxqrv fdvrv hvwd
uhsuhvhqwdflöq sxhgh dfduuhdu huuruhv gh suhflvlöq/ d frqwlqxdflöq derugduhprv ho
plvpr hmhpsor shur hvwd yh} uhsuhvhqwdqgr ho vsolqh hq wìuplqrv gh E0vsolqhv1
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Dvð wrphprv od vxfhvlöq gh qrgrv hv 0 ' E0��bf ' Efc �c 2c �c e�ec e�Sc Sc .c Hc b� | gh

od ghprvwudflöq gho whruhpd 515 vdehprv txh sdud frqvwuxlu xqd edvh gh E0vsolqhv
vreuh 0 ghehprv djuhjdu 2& � 2 ' 2 qrgrv päv/ dvð vhdq 03� ' �� | 0�f ' �f gh
grqgh ho frqmxqwr

��2� E%� R@o@ % 5 d0fc 0bo | � ' ��c fc ���c H�
irupd xqd edvh sdud ho hvsdflr 72c0 | fxdotxlhu r 5 7�c0 vh sxhgh hvfulelu frpr

r ' H[
�'3�k��2� E%��

Hqwrqfhv gh +5156, whqhprv=
�23�E%� '

;AAAAAA?AAAAAA=
%n�2 � � � % 	 f
�3%2 f � % 	 �
f S�J�S

�2fE%� '
;AAAAAA?AAAAAA=

%2 f � % 	 �
23%2 � � % 	 2

f S�J�S

�2�E%� '
;AAAAAA?AAAAAA=

%3�2 � � % 	 2
�3%2 2 � % � �
f S�J�S

�22E%� '
;AAAAAA?AAAAAA=

%322�e 2 � % � �
e�e3%E2�e�E��e� � � % � e�e

f S�J�S
�2�E%� '

;AAAAAA?AAAAAA=
%3�E��e�E��S� � � % 	 e�e
e�S3%E��S�Ef�2� f � % � �

f S�J�S
�2eE%� '

;AAAAAA?AAAAAA=
%3e�eEf�2�E��S� e�e � % 	 e�S
S3%E��S�E��e� e�S � % 	 S

f S�J�S
�2DE%� '

;AAAAAA?AAAAAA=
%3e�SE��e�E2�e� e�S � % � S

.3%2�e S � % � .
f S�J�S

�2SE%� '
;AAAAAA?AAAAAA=

%3S2 S � % � .
H3%2 H � % � H
f S�J�S
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�2.E%� '
;AAAAAA?AAAAAA=

%3.2 . � % 	 H
b3%2 H � % � b
f S�J�S

�2HE%� '
;AA?AA=

%3H2 H � % � b
f S�J�S

sdud � ' ��c ���c H1 Odv fxdohv vh pxhvwudq hq od �jxud +518,

Iljxud�518= Vxfhvlöq gh E0vsolqhv �23�c �2f c �2� c �22 c �2� c �2ec �2Dc �2Sc �2.c �2H gh�qlgrvvreuh od vxfhvlöq gh qrgrv 0� ' Efc �c 2c �c e�ec e�Sc Sc .c Hc b�
Dvð sdud orjudu txh r vhd od �uhfwd urwd� gh od �jxud +�jxud +BB,, hvfulelprv=

rE%� ' 2f � H[
�'3�� �'2c�cecD

�2� E%� n 2e � D[
�'2� �'e

�2� E%� n H ��2eE%�
sdud 0f � % � 0b �jxud +519,1

Dkrud vl % ' H�D
rEH�D� ' 2f ��2.E%� n 2f ��2HEH�D� ' 2fEf�D2 � n 2fEf�D2 � ' �f



8;

Iljxud�519= Vsolqh olqhdo frpr xqd �uhfwd urwd�/ uhsuhvhqwdgr sru phglr gh od edvhgh ixqflrqhv E�vsolqhv1
Dvð od surslhgdg gh vrsruwh orfdo gh orv E0vsolqh kdfh txh do hydoxdu % ' H�D hq r

vöor orv E0vsolqhv �2. | �2H hvwìq lqyroxfudgrv holpdqgr dvð ho huuru gh suhflvlöq txh
vh uhsuhvhqwö hq od srwhqfld wuxqfdgd
51517 Orv E0vsolqhv | odv Glihuhqfldv Glylglgdv1
Rwud irupd gh derugdu odv ixqflrqhv E0vsolqh hv sru phglr gh od glihuhqfld glylglgd
gh od ixqflöq gh srwhqfld wuxqfdgd E%�|�&3�n / hvwh hqirtxh frpr yhuhprv wlhqh flhuwdv
yhqwdmdv hq frpsdudflöq d od frqvwuxfflöq gho E0vsolqh gh od vhfflöq +515, vlq hpedujr
qr hv wdq lqwxlwlyd1

Gh�qlflöq 516= Gdgr xq hqwhur srvlwlyr & | xqd vxfhvlöq gh uhdohv qr ghfuhflhq0
whv 0�c ���c 0�n&c od &��er�6@ glihuhqfld glylglgd gh xqd ixqflöq } G ? $ ? hq 0�c ���c 0�n&
ghqrwdgd sru d0�c ���c 0�n&o} hv ho frh�flhqwh gh %& gho srolqrplr judgr & txh frlqflgh
frq } hq 0�c ���c 0�n&�

Gh hvwd gh�qlflöq vh sxhgh suredu txh od & � �er�6@ glihuhqfld glylglgd gh od
ixqflöq } hq 0�c ���c 0�n& hvwd gdgd sru=



8<
d0�c ���c 0�n&o} '

;AA?AA=
}E&�E0��&- r� 0� ' � � � ' 0�n& + } 5 �E&�
d0�n�c0�n2c���c0�n&o}3d0�c0�n�c���c0�n&3�o}0�n&30�

+5157,
frq d0�o} ' }E0��� \ dvð gdgr xq frqmxqwr gh ydoruhv }E0��c }E0�n��c ���c }E0�n&� od & �
�er�6@ glihuhqfld glylglgd vh fdofxod sru phglr gh od vljxlhqwh wdeod=

}E0��
d0�c 0�n�o}

}E0�n�� d0�c 0�n�c 0�n2o}
d0�n�c 0�n2o} 111 � � � d0�c ���c 0�n&o}

}E0�n2� 111 d0�n&32c 0�n&3�c 0�n&o}111 d0�n&3�c 0�n&o}
}E0��

+5158,

Od vljxlhqwh sursrvlflöq dwulexlgd d Ohleqlw}/ vhuä qhfhvduld sdud suredu xq lp0
sruwdqwh uhvxowdgr gh orv E0vsolqhv/ vx ghprvwudflöq hq ^^8`/ sdj 8`1

Sursrvlflöq 517 +Od irupxod gh Ohleqlw}1,
Vhdq sE%�c }E%�c �E%� G ? $ ?/ wdo txh sE%� ' }E%� � �E%� ;% 5 ? hqwrqfhv=

d0�c ���c 0�n&oEs� ' �n&[
o'� Ed0�c ���c 0oo}�Ed0oc ���c 0�n&o��� +5159,

Dkrud hvwdprv olvwrv sdud od gh�qlflöq gho E0vsolqh qrupdol}dgr1
Gh�qlflöq 5171 Gdgd xqd vxfhvlöq gh qrgrv 0 ' E0��uf qr ghfuhflhqwh | xq hqwhur

pd|ru txh fhur & ho �� �er�6J E0vsolqh qrupdol}dgr gh rughq & vreuh od vxfhvlöq gh
qrgrv 0 vh gh�qh sru=

�&�c0E%� ' E0�n& � 0��d0�c ���c 0�n&oE � � %�&3�n +515:,
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sdud wrgr % 5 ?�

Od qrwdflöq �sodfhkroghu� E � � %�&3�n vh xvd sdud lqglfdu txh hq od & � �er�6@
glihuhqfld glylglgd hq od ixqflöq elyduldgd E0�%�&3�n c vh �md % | vh frqvlghud vrodphqwh
ixqflöq gh 0� Sru hmhpsor d0�3�c 0�o}E�c %� ghqrwd od glihuhqfld glylglgd hq 0�3� | 0� gh
od ixqflöq elyduldgd } frq uhvshfwr d 0�3� | 0� G

}E0�3�c %�� }E0�c %�0�3� � 0�
Qrwhprv wdpelìq txh od vxfhvlöq gh qrgrv 0 hq od gh�qlflöq 517 hv fuhflhqwh

+| qr hvwulfwdphqwh fuhflhqwh, dvð hqwrfhv ho E0vsolqh qrupdol}dgr vh sxhgh gh�qlu
vreuh xqd vxfhvlöq gh qrgrv hq od fxdo kd|d qrgrv uhshwlgrv/ hvwr vh gheh d txh od
glihuhqfld glylglgd +5157, hvwä gh�qlgd sdud hvwh fdvr1 Päv dghodqwh hvwxglduhprv odv
lpsolfdflrqhv txh wlhqh od uhshwlflöq +r pxowlsolflgdg, gh qrgrv vreuh ho E0vsolqh1

Hmhpsor 515 =
�� Vxsrqjdprv txh 0� 	 0�n� 	 0�n2� Hqwrqfhv gh +515:, | +5157, ho E0vsolqh �2�hv ljxdo d +�jxud 51:,=
�2� E%� ' E0�n2 � 0��d0�c 0�n�c 0�n2oE � � %�n

' E0�n2 � %�n � E0�n� � %�n0�n2 � 0�n� � E0�n� � %�n � E0� � %�n0�n� � 0�' E0�n2 � %�n0�n2 � 0�n� �
� �0�n2 � 0�n� n �0�n� � 0�

� E0�n� � %�n n E0� � %�n0�n� � 0�
��� Dkrud vxsrqjdprv txh 0� ' 0�n� 	 0�n2 gh qxhyr sru +515:, �2� hv ljxdo d =

�2� E%� ' E0�n2 � 0��d0�c 0�c 0�n2oE � � %�n
E0�n2 � 0�� � d0�c 0�n2oE � �%�n � d0�c 0�oE � �%�nE0�n2 � 0��

�
' d0�c 0�n2oE � �%�n � d0�c 0�oE � �%�n
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Iljxud�51:= E0vsolqh gh rughq 5 +judgr 4, vreuh orv qrgrv 0� 	 0�n� 	 0�n2�
sdud ho vhjxqgr rshudqgr gh hvwd ýowlpd h{suhvlöq xvdprv od gh�qlflöq gh od glihuhqfld
glylglgd +5157, sdud ho fdvr gh qrgrv uhshwlgrv | dvð whqhprv=

�2� E%� ' E0�n2 � %�n � E0� � %�n0�n2 � 0� � E0� � %�fn�
Dtxð vl sru hmhpsor vl % ' 0�

�2� E0�� ' 0�n2 � 0�0�n2 � 0� � f ' �
r vl % ' 0�n2 hqwrqfhv=

�2� E0�n2� ' f� f0�n2 � 0� � f ' f
�jxud +51;,1

D frqwlqxdflöq ghgxfluhprv xqd irupxod gh uhfxuuhqfld vlplodu d +514<, sdud ho
E0vsolqh qrupdol}dgr1

Whruhpd 5171 Ho E0vsolqh qrupdol}dgr +515:, vdwlvidfh od uhodflöq=
�&� E%� ' %� 0�0�n&3� � 0��&3�� E%� n 0�n& � %0�n& � 0�n��&3��n� E%� r� % 5 d0�c 0�n&o +515;,
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Iljxud�51;= E0vsolqh gh rughq 5 gh�qlgr vreuh od vxfhvlöq gh qrgrv 0� ' 0�n� 	 0�n2�
frq

��� E%� '
;AA?AA=

� % 5 d0�c 0�n��
f S�J�S +515<,

Ghprvwudflöq=
+515<, vh vljxh gh +515:, |d txh

��� E%� ' E0�n� � 0��d0�c 0�n�oE � � %�fn ' E0�n� � %�fn � E0� � %�fn
'

;AA?AA=
� r� % 5 d0�c 0�n��
f S�J�S

Sdud suredu +515;, xwlol}dprv ho khfkr gh txh E%�k�&3�n ' E%�k�E%�k�&32n ;k 5 ?
or fxdo lpsolfd txh d0�c ���c 0�n&oE � � %�&3�n ' d0�c ���c 0�n&oE � � %�n � E � � %�&32n | od
iöupxod gh Ohleqlw} +5159, gh grqgh hvfulelprv=
d0�c ���c 0�n&oE � � %�&3�n ' �n&[

o'� Ed0�c ���c 0ooE � � %��Ed0oc ���c 0�n&oE � � %�&32n �
' E0� � %�d0�c ���c 0�n&oE � �%�&32n n E��d0�n�c ���c 0�n&oE � �%�&32n
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hvwd ýowlpd ljxdogdg hv flhuwd |d txh od glihuhqfldv glylglgd gh rughq & : 2 gh xq
srolqrplrv olqhdo hv fhur1 Dghpäv gh +5157,

0� � %0�n& � 0� �d0�n�c ���c 0�n&oE � � %�&32n � d0�c ���c 0�n&3�oE � �%�&32n �nE0�n& � 0��d0�n�c ���c 0�n&oE � �%�&32n0�n& � 0�' �0�n& � 0� �E%� 0��d0�c ���c 0�n&3�oE � �%�&32n n E0�n& � %�d0�n�c ���c 0�n&oE � �%�&32n �
| gh +515:,

' �0�n& � 0�
� %� 0�0�n&3� � 0��&3�� E%� n 0�n& � %0�n& � 0�n��&3��n� E%��

�
Dvð ho E0vsolqh qrupdol}dgr �&� E%� sdud dojýq % 5 d0�c 0�n&o vh sxhgh fdofxodu sru
phglr gh odv vljxlhqwhv wdeod=

��� �2����n� ����2�n� �&3�����n2 111 �&�111 �&3��n����n&32 ���n&3��2�n&32���n&3�

+5163,

Wuhv surslhgdghv lpsruwdqwhv gho E0vsolqh qrupdol}dgr vh pxhvwudq d frqwlqxd0
flöq1
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Sursrvlflöq 5181 Gdgd xqd vxfhvlöq gh qrgrv qr ghfuhflhqwh 0 ' E0��uf | hqwhur

pd|ru txh fhur & ho E0vsolqh qrupdol}dgr +515:, fxpsoh=
�� �&� E%� : f r� % 5 d0�c 0�n&o
��� �&� E%� ' f r� % *5 d0�c 0�n&o

sdud � ' fc ���c u� &�
Vl wrpdprv od vxfhvlöq gh qrgrv qr ghfuhflhqwh 0 ' E0���n&�'�3&n� hqwrqfhvG

���� �[
�'�3&n��&� E%� ' � R@o@ % 5 E0�c 0�n��

sdud � ' fc ���c u� ��
Ghprvwudflöq=
Orv lqflvrv �� | ��� vh vljhq lqphgldwdphqwh gh +515;, | +515<, +hvwdv surslhgdghv

wdpelìq vrq flhuwdv sdud ho E0vsolqh +5147,,1
Ho lqflvr ���� vh vljxh gh=

�[
�'�3&n��&� E%� ' �[

�'�3&n�
%� 0�0�n&3� � 0��&3�� E%� n �[

�'�3&n�
0�n& � %0�n& � 0�n��&3��n� E%�

| frpr �&3��3&n�E%� ' �&3��n� E%� ' f +|d txh % 5 E0�c 0�n��, hvwd ýowlpd ljxdogdg vh
sxhgh hvfuelu frpr=

�[
�'�3&n2

%� 0�0�n&3� � 0��&3�� E%� n �3�[
�'�3&n�

0�n& � %0�n& � 0�n��&3��n� E%�
' �[

�'�3&n2
%� 0�0�n&3� � 0��&3�� E%� n �[

�'�3&n2
0�n&3� � %0�n&3� � 0��&3�� E%� ' �[

�'�3&n2�&3�� E%�
| uhslwlhqgr ho dujxphqwr whqhprv txh=

�[
�'�n&n��&� E%� ' �[

�'�n&n2�&3�� E%� ' � � � ' �[
�'� ��� E%� ' ��

�
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Ho lqflvr ���� hv od surslhgdg txh oh gd do E0vsolqh od fdudfwhuðvwlfd gh vhu qrupd0

ol}dgr d xqr1
Dkrud ghprvwuduhprv od htxlydohqfld gho E0vsolqh qrupdol}dgr | ho qr qrupdol}d0

gr1
Sursrvlflöq 5191 Gdgd xqd vxfhvlöq gh qrgrv 0 ' E0���n&� hvwulfwdphqwh fuhflhq0

whv | hqwhur pd|ru txh fhur & � 2c ho E0vsolqh qrupdol}dgr +515:, | ho E0vsolqh +5147,
fxpsohq=

�&� E%� ' �0�n& � 0��&� E%�
Ghprvwudflöq +sru lqgxfflöq vreuh &,=
Surehprv sdud & ' 2

�0�n2 � 0��2� E%� ' �0�n2 � 0�
� %� 0�0�n� � 0���� E%� n 0�n2 � %0�n2 � 0�n����n�E%��

'
;AAAAAA?AAAAAA=

%30�E0�n230��E0�n230�� r� % 5 d0�c 0�n��
0�n23%E0�n230��E0�n230�� r� % 5 d0�n�c 0�n2o

f r� S�J�SVxsrqjdprv txh hv flhuwr sdud & � � hv ghflu txh=
�&3�� E%� ' �0�n&3� � 0��&3�� E%�

sru ghprvwudu sdud & G
�0�n& � 0��&� E%� ' �0�n& � 0�

� %� 0�0�n& � 0��&3�� E%� n 0�n& � %0�n& � 0�n��&3��n� E%���0�n& � 0�
%E%� 0�� �&3�� E%�0�n&3� � 0� n E0�n& � %� �&3��n� E%�0�n& � 0�n�

&
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�0�n& � 0� �E%� 0���&3�� E%� n E0�n& � %��&3��n� �

�
Uhshwlflöq gh qrgrv1
D frqwlqxdflöq hvwxglduhprv odv lpsolfdflrqhv txh wlhqh od uhshwlflöq gh qrgrv hq
xqd vxfhvlöq 0 vreuh orv E0vsolqh qrupdol}dgrv gh�qlgrv hq hvwd vxfhvlöq1

Hmhpsor 5161
Gdgd od vxfhvlöq gh qrgrv 0 ' Efc �c 2� fdofxohprv ho E0vsolqh qrupdol}dgr gh

rughq grv gh�qglr sru 0�
Hqwrqfhv gh +515;, | +515<, hvwh E0vsolqh hvwä gdgr sru +�jxud 51< @� ,=

Iljxud�51<= E0vsolqhv gh rughq grv gh�qlgrv uhvshwlydphqwh hq odv vxfhvlrqhv 0 'Efc �c 2� | 0 ' Efc �c ���

�2f E%� '
;AAAAAA?AAAAAA=

% r� % 5 dfc ��
2� % r� % 5 d�c 2o
f S�J�S�

+5164,
hvwd ixqflöq hv xqd ixqflöq srolqrpldo sru shgd}rv +fdsðwxor 4, irupdgd sru grv
vhfflrqhv gh srolqrplrv gh judgr xqr/ frqwlqxd hq ho qrgr 41



9:
Dkrud vxsrqjdprv txh uhshwlprv +r uhlqvhuwdprv, ho qrgr 4 hq 0 +dvð 4 hvwä

uhshwlgr grv yhfhv hq 0 qýphur ljxdo do rughq gho E0vsolqh,1 Hqwrqfhv ho E0vsolqh
gh�qlgr sru hvwd qxhyd vxfhvlöq vhjýq +515;, | +515<, hvwä gdgr sru +�jxud 51< K� ,=

�2f E%� '
;AA?AA=

% r� % 5 dfc ��
f S�J�S�

hvwd ixqflöq hvwä irupdgd sru xq vror vhjphqwr gh uhfwd glvfrqwlqxr hq 41 Hv ghflu
od uhshwlflöq gho qrgr 4 hq 0 lpsolfd txh od vhjxqgd vhfflöq olqhdo gho E0vsolqh +5164,
vhd ljxdo d fhur/ |d txh ho lqwhuydor d�c 2� �hv uhpsod}dgr sru ho ydoru 4�1

Yhuhprv txh hq ho fdvr gho E0vsolqh gh rughq 6 od lqvhuflöq gh qrgrv hv frpsoh0
wdphqwh htxlydohqwh1 Fdofxohprv ��f E%� gh�qlgr sru 0 ' Efc �c 2c �� | gh qxhyr sru
+515;, | +515<, whqhprv txh +�jxud 5165 @�,=

Iljxud�5143= E0vsolqhv gh rughq 6 gh�qlgrv uhvshfwlydphqwh sru od vxfhvlöq gh qrgrv0 ' Efc �c 2c ��/ 0 ' Efc �c �c �� | 0 ' Efc �c �c ���



9;

��f E%� '
;AAAAAAAAAA?AAAAAAAAAA=

%22 r� % 5 dfc ��
%E23%�2 n E�3%�E%3��2 r� % 5 d�c 2�
E�3%�22 r� % 5 d2c ��
f S�J�S�

+5165,

sdud hvwh fdvr od ixqflöq hvwä irupdgd sru wuhv vhjphqwrv fxdguäwlfrv | hv gh �� hq
4 | 51

Hqwrqfhv do uhlqvhuwdu 4 hq 0 whqhprv txh +�jxud K�,=
��f E%� '

;AAAAAA?AAAAAA=
%2 r� % 5 dfc ��
E�3%�2e r� % 5 d�c ��
f S�J�S�

od fxdo hv xqd ixqflöq irupdgd sru grv vhjphqwrv fxdguäwlfrv +|d txh od vhjxqgd
vhfflöq srolqrpldo gh +5165, hv ljxdo d fhur, frqwlqxd hq 4 shur vx ghulydgd qr1

Sru ýowlpr uhlqvhuwhprv xqd yh} päv qrgr 4 whqlhqgr dvð wuhv qrgrv ljxdohv +qýph0
ur ljxdo do rughq, | hqwrqfhv +�jxud S�,=

��f E%� '
;AA?AA=

%2 r� % 5 dfc ��
f S�J�S�

Hvwd ixqflöq hvwä irupdgd sru xqd vhfflöq fxguäwlfd glvfrqwlqxd hq 41
Dvð hq jhqhudo gdgd xqd vxfhvlöq gh qrgrv 0 ' E0��uf ho E0vsolqh �&� E%� hv gh

�&3�3o hq 0� � 5 i�c ���c u� �j +qrgr lqwhulru, hq grqgh o uhsuhvhqwd od fdqwlgdg
+pxowlsolflgdg, gh yhfhv txh vh uhslwh 0� hq 0� Hq sduwlfxod vl wrgrv orv qrgrv lqwhulruhv
vrq glvwlqwrv hqwrqfhv �&� E%� hv gh �&3� sdud % 5 d0fc 0uo



Fdsðwxor 6Fxuydv gh Eì}lhu1
Hq hvwh fdsðwxor hvwxglduhprv od idplold gh fxuydv oodpdgdv gh Eì}lhu1 Kdeoduhprv
gh vx frqvwuxfflöq hq sru phglr gho dojrulwpr gh Fdvwhomdx | gh vxv surslhgdghv hq
wìuplqrv gh ìvwh1 Wdpelìq glvfxwluhprv vx uhsuhvhqwdflöq sru phglr gh orv srolqrplrv
gh Ehuvwhlq frq od txh srguhprv suredu dojxqdv gh hvwdv surslhgdghv/ fdofxoduhprv
vxv ghulydgdv/ glvfuleluhprv ho surfhvr gh vxeglylvlöq | odv ixqflrqhv gh Eì}lhu1
614 Gh�qlflrqhv | Frqfhswrv Eävlfrv1
Ghqrwduhprv d .� ho hvsdflr hxfolgldqr gh wuhv glphqvlrqhv | @c Kc Sc �� vxv hohphqwrv
oodpdgrv sxqwrv1 Hvwd qrwdflöq wdpelìq vh xvduä sdud yhfwruhv/ hohphqwrv hq ho
hvsdflr olqhdo wul0glphqvlrqdo ?�1 Dvð dxqtxh orv sxqwrv | yhfwruhv vh ghqrwhq ljxdo
kd| xqd fodud glvwlqflöq/ sdud fxdohv txlhud grv sxqwrv @ | K h{lvwh xq ýqlfr yhfwru
� gh @ d K gdgr sru od uhvwd frpsrqhqwh d frpsrqhqwh=

� ' K� @( @c K 5 .�c � 5 ?��
shur sdud fxdotxlhu yhfwru � kd| xqd lq�qlgdg gh sduhv gh sxqwrv @/ K wdohv txh
� ' K � @1 \d txh vl � hv fxdotxlhu yhfwru hqwrqfhv @ n �c K n � fxpsohq txh

9<
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Iljxud�614= Sxqwrv @c Kc @n � | Kn � | yhfwruhv � | �1
EKn ��� E@n �� ' K� @ ' � +�jxud 614,� Ho sxqwr @n � sdud fxdotxlhu @ 5 .� hv
oodpdgr xqd wudvodflöq gh @�

Hv lpsruwdqwh qrwdu txh orv hohphqwrv gho hvsdflr .� vrodphqwh sxhgh vhu uhvwdgrv
| qr vxpdgrv |d txh hvwd rshudflöq qr hvwä elhq gh�qlgd sxhv od vxpd hq glihuhqwhv
vlvwhpdv frrughqdgrv sxhghq surgxflu glihuhqwhv uhvxowdgrv1

Gh�qlflöq 614= Vhdq @� 5 .� | k� 5 ?c � ' fc �c ���c &1 Xqd frpelqdflöq
edulfìqwulfd K gh orv sxqwrv @� hv od vxpd=

K ' &[
�'f k�@� SJ? kf n k� n � � �n k& ' � +614,

Hvwd vxpd sxhgh lqwhusuhwduvh frpr xqd vxpd gh sxqwrv gh .� vlq hpedujr do
uhhvfuleluod frpr=

K ' &[
�'f k�@� ' @f n &[

�'� k�@� � @f &[
�'� k� ' @f n &[

�'� k�E@� � @f�
vh revhuyd txh hv od vxpd gh xq sxqwr | xq yhfwru1

Gh�qlflöq 615 = Xq pdshr x G .� $ .�c hv oodpdgr xq pdshr diðq vl ghmd
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Iljxud�615= Lqwhusrodflöq oðqhdo= grv sxqwrv @ | K gh�qhq xqd oðqhd uhfwd d wudyìvgh hoorv1 Ho sxqwr , glylgh ho vhjphqwr gh oðqhd uhfwd hqwuhd @ | K hq xqd ud}öq gh| G �� |�
frpelqdflrqhv edulfìqwulfdv lqyduldqwhv1 Hv ghflu vl=

K ' &[
�'f k�@� R@o@ @� 5 .� ;�, xK ' &[

�'f k�x@�
Gh�qlflöq 616= Vhdq @c K grv sxqwrv glvwlqwrv gh .� | | 5 ?1 Hqwrqfhv ho

frqmxqwr gh sxqwrv , gh .� gh od irupd=
, ' ,E|� ' E�� |�@n |K +615,

hv oodpdgr oðqhd uhfwd d wudyìv gh @ d K r lqwhusrodflöq olqhdo gh @ | Kc |d txh ,Ef� ' @
| ,E�� ' K1 Vl f � | � �c , hv oodpdgr vhjphqwr gh oðqhd uhfwd hqwuh @ | K | wuhv +r
päv, sxqwrv hq , vrq oodpdgrv frolqhdohv +�jxud 615,1

Gh od gh�qflöq 614 hv fodur txh , frq | 5 ? hv xqd frpelqdflöq edulfìqwulfd
frq sxqwrv @ | K | frh�flhqwhv E� � |� | |1 Dkrud revhuyhprv txh od frpelqdflöq
edulfìqwulfd gh .�+od uhfwd uhdo,G

| ' E�� |� � f n | � � +616,
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frq sxqwrv 3 | 4 wdpelìq wlhqh frpr frh�flhqwhv E�� |� | | | dvð gh od gh�qlflöq gh
pdshr diðq vh ghgxfh txh , hv xq pdshr diðq gh od uhfwd uhdo d xqd oðqhd hq .��

Sru rwur odgr vl x G .� $ .� hv xq pdshr diðq hqwrqfhv=
xE,� ' xEE�� |�@n |K� ' E�� |�x@n |xK

hv ghflu orv frh�flhqwhv gh , vrq lqyduldqwh edmr pdshrv d�qhv/ hvwd surslhgdg hv
oodpdgd lqyduldq}d diðq gh ,�

Ho vhjphqwr gh oðqhd uhfwd hqwuh @ | K vh sxhgh gh�qlu vreuh fxdotxlhu lqwhuydor
dkcqo frq kcq5 ? |d txh hvwh lqwhuydor sxhgh vhu rewhqlgr gh dfc �o | ylfhyhuvd frq ho
fdpelr gh yduldeoh=

| ' E%� k�*Eq�k� +617,
sdud | 5 dfc �o | % 5 dkc qo

Ho sduäphwur | hv oodpdgr sduäphwur orfdo gh %/ | % hv oodpdgr sduäphwur joredo1
Dvð ho vhjphqwr gh uhfwd hqwuh @ | K vreuh dkc qo hvwd gdgr sru=

,E%� ' q � %q � k@n %� kq � kK +618,
Dkrud revhuyhprv txh vl +617, vh slhqvd frpr xq pdshr gh dkc qo d dfc �o +r ylfh0

yhuvd, | hvfulelprv=
xE%� ' %� kq � k ;% 5 dkc qo +619,

hqwrqfhv gdgr |� 5 dkc qo whqhprv txh=
xEkE�� |�� n |�q� ' |� ' E�� |��xEk� n |�xEq�

or txh pxhvwud txh +619, hv xq pdshr diðq frq sursruflöq ljxdo txh +615,/ gh grq0
gh srghprv frqfoxlu txh ho vhjphqwr gh oðqhd uhfwd hqwuh @ | K hv lqyduldqwh edmr
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Iljxud�616= Frrughqdgdv edulfìqwulfdv k | q gh K frq uhvshfwr d @ | S�
wudqvirupdflrqhv d�qhv gh xqd oðqhd uhfwd d vð plvpd +oodpdgd wudqvirupdflöq gh
grplqlr diðq,1

Gh�qlflöq 6171 Vhdq @c Kc S sxqwrv frolqhdohv hq .� | b/ > 5 ? wdohv txh=
K ' b@n >S( bn > ' � +61:,

hqwrqfhv b | > vrq oodpdgrv frrughqdgdv edulfìqwulfdv gh K frq uhvshfwr d @ | S
| orv fxdohv hvwäq gdgrv sru=

b ' �J,�E@c K��J,�E@c S�
|

> ' �J,�EKc S��J,�E@c S�
hq grqgh �J,� ghqrwd ho yroýphq xqr0glphqvlrqdo/ txh hq hvwh fdvr hv od glvwdqfld
gluljlgd hqwuh grv sxqwrv +�jxud 616,1

Gh�qlflöq 618= Od ud}öq r sursruflöq gh wuhv sxqwrv frolqhdohv @c Kc S 5 .� vh
gh�qh frpr=

o@|�JE@c Kc S� ' �J,�E@c K��J,�EKc S� +61;,
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Dvð vl b | > vrq frrughqdgdv edulfìqwulfdv gh K frq uhvshfwr d @ | S vh vljxh txh=

o@|�JE@c Kc S� ' b> +61<,
Dkrud reuvhuyhprv txh vl x G .� $ .� hv xq pdshr diðq vh wlhqh txh=

xEK� ' xEb@n >K� ' bx@n >xK
hqwrqfhv

o@|�JEx@cxKcxS� ' b> +6143,
or fxdo qrv lqglfd txh orv pdshrv d�qhv suhvhuydq sursruflrqhv1

Gh grqgh fxdotxlhu pdshr txh pdqgh oðqhdv uhfwdv hq oðqhdv uhfwdv | suhvhuyh
sursruflöq hv xq pdshr diðq1
615 Ho Dojrulwpr gh Fdvwhomdx1
Ho dojrulwpr gh Fdvwhomdx hv xq surfhvr uhfxuvlyr frq ho txh vh sxhgh jhqhudu sxqwrv
vreuh od fxuyd gh Eì}lhu1 Dghpäv vh sxhgh uhsuhvhqwd idflophqwh hq irupd juä�fd |
dvð ylvxol}du od fxuyd/ lqlflduhprv ho hvwxglr gh hvwh dojrulwpr frq xq hmhpsor1

Hmhpsor 6141 Vhdq Kfc K�c K2c K� 5 .� | | 5 dfc �o c vl | ' �2 ho dojrulwpr gh
Fdvwhomdx sdud hvwh fdvr frqvlvwh gh orv wuhv sdvrv vljxlhqwhv=

Sdvr 4= Fdofxodu orv sxqwrv=
K�� E|� ' E�� |� � K� n | � K�n� ' K� n K�n�2

+ho sxqwr phglr hqwuh K� | K�n�, sdud � ' fc �c 2�
Sdvr 5= Fdofxodu orv sxqwrv

K2� E|� ' E�� |� � K�� E|� n | � K�� E|� ' K�� E|� n K��n�E|�2
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Iljxud�617= Dojrulwpr gh Fdvwhomdx hq orv sxqwrv Kfc K�c K2 + K� 5 .��
+ho sxqwr phglr hqwuh K�� E|� | K��n�E|� , sdud � ' fc �1

Sdvr 6= Fdofxodu ho sxqwr
K�fE|� ' E�� |� � K2fE|� n | � K2�E|� ' K2fE|� n K2�E|�2

+ho sxqwr phglr hqwuh K2fE|� | K2�E|�,1Orv wuhv sdvrv vh pxhvwudq hq od �jxud +617,1
Vh glfh hqwrqfhv txh ho sxqwr K�fE|� frq sduäphwur | ' �2 hv xq sxqwr vreuh od fxuyd

gh Eì}lhu gh judgr wuhv K� irupdgd sru Kfc K�c K2c K��
Gh�qlflöq 6191 Gdgr xq frqmxqwr gh sxqwrv Kfc K�c ���c K& 5 .� | | 5 dfc �o ho

dojrulwpr gh Fdvwhomdx vh gh�qh sru od vljxlhqwh irupxod uhfxuvlyd =
Ko� E|� ' E�� |�Ko3�� E|� n |Ko3��n� E|� +6144,

sdud o ' �c ���c & / � ' fc ���c & � o | Kf� E|� ' K�� Vh glfh hqwrqfhv txh ho sxqwr K&fE|�frq sduäphwur | jhqhudgr hq ho &� �er�6J qlyho dojrulwpr hv xq sxqwr gh od fxuyd gh
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Eì}lhu K& gh judgr & irupdgd sru Kfc K�c ���c K&�

Dvð xqd fxuyd gh Eì}lhu gh judgr & hvwä irupdgd sru ho frqmxqwr gh sxqwrv K&fE|�sdud wrgr | 5 dfc �o �
Sru hmhpsor hq od �jxud +617, vh sxhgh revhuydu od fxuyd gh Eì}lhu irupdgd sru

orv sxqwrv Kfc K�c K2 | K� do yduldu | 5 dfc �o
Ho sroðjrqr irupdgr sru Kfc ���c K& hv oodpdgr sroðjrqr gh Eì}lhu r sroðjrqr gh

frqwuro gh od fxuyd K& | orv sxqwrv K� vrq oodpdgrv sxqwrv gh frqwuro r sxqwrv gh
Eì}lhu1

\d txh ho dojrulwpr gh Fdvwhomdx hvwä gh�qlgr sru phglr gh xqd uhodflöq gh
uhfxuuhqfld/ orv sxqwrv Ko� E|� vh sxhghq fdofxodu sru phglr gh xqd wdeod wuldqjxodu/
sru hmhpsor hq ho fdvr fýelfr whqhprv txh=

Kf +6145,
K� K�fE|�
K2 K��E|� K2fE|�
K� K�2E|� K2�E|� K�fE|�61514 Surslhgdghv gh od fxuydv gh Eì}lhu1

Ho dojrulwpr gh Fdvwhomdx qrv shuplqwh lqihulu yduldv surslhgdghv lpsruwdqwhv gh odv
fxuydv gh Eì}lhu1 Wrgdv hvwdv surylhqhq gh khfkrv jhrpìwulfrv gh od lqwhusrodflöq
olqhdo1

Lqyduldq}d diðq1
Od lqyduldq}d diðq hv xqd gh odv surslhgdghv päv lpsruwdqwhv hq fxdotxlhu vlvwh0

pd gh glvhôr |d txh hq ìvwrv/ orv remhwrv ghehq vhu uhsrvlflrqdgrv/ hvfdodgrv/ hwf1
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Odv fxuydv gh Eì}lhu wlhqhq hvwd surslhgdg |d txh ho dojrulwpr gh Fdvwhomdx hvwä
frpsxhvwr gh xqd vhfxhqfld gh lqwhusrodflrqhv olqhdohv +pdshrv d�qhv, orv fxdohv vrq
d�qdphqwh lqyduldqwhv1 Dvð orv vljxlhqwhv surfhglplhqwrv wlhqhq ho plvpr uhvxowdgr=

+4, Fdofxodu ho sxqwr K&E|� | dsolfdu ho pdshr diðq1
+5, Dsolfdu ho pdshr diðq | ghvsxìv K&E|� vh fdofxod frq hq ho sroðjrqr gh Eì}lhu

pdshdgr1
Lqyduldq}d edmr wudqvirupdflöq gh sduäphwurv d�qhv1
Xqd fxuyd gh Eì}lhu sxhgh vhu gh�qlgd vreuh fxdotxlhu lqwhuydor dkc qo frq kc q

5 ? |d txh odv lqwhusrodflrqhv olqhdohv vrq lqyduldqwhv edmr wudqvirupdflrqhv gh sd0
uäphwurv d�qhv/ dvð gh +618, ho dojrulwpr gh Fdvwhomdx gh�qlgr vreuh dkc qo vh hvfuleh
frpr=

Ko� E%� ' k� %q�k Ko3�� E%� n %� kq�k Ko3��n� E%� +6146,
sdud ;% 5 dkc qo | o ' �c ���c &c � ' fc ���c & � o frq Kf� E|� ' K��

Vh glfh hqwrqfhv txh odv fxuydv gh Eì}lhu vrq lqyduldqwhv edmr wudqvirupdflrqhv
gh sduäphwurv d�qhv1

Hqyrowxud frqyh{d1
Od surslhgdg gh hqyrowxud frqyh{d gh xqd fxuyd gh Eì}lhu vljql�fd txh ìvwd vlhp0

suh hvwä frqwhqlgd hq od hqyrowxud frqyh{d gh vx sroðjrqr gh frqwuro1 Hvwr hv flhuwr
|d txh fxdotxlhu Ko� E|� lqwhuphglr vh rewlhqhq frpr frpelqdflöq olqhdo edulfìqwulfd
gh Ko3�� E|� | Ko3��n� E|� | dvð qr h{lvwh xq sdvr hq ho dojrulwpr gh Fdvwhomdx txh surgx}fd
sxqwrv dixhud gh od hqyrowxud frqyh{d gh orv K��

Lqwhusrodflöq hq orv sxqwrv iurqwhud1
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Hq od �jxud +617, vh revhuyd txh od fxuyd gh Eì}lhu K� lqwhusrod orv sxqwrv Kf |

K� orv fxdohv vrq oodpdgrv sxqwrv gh iurqwhud/ ìvwr hv flhuwr sdud fxdotxlhu fxuyd gh
Eì}lhu/ |d txh K&Ef� ' Kfc K&E�� ' K& 1 Sru hmhpsor vl hq +6145, fdofxodprv od wdeod
frq orv sdudphwurv | ' f | | ' � whqhprv uhvshfwlydphqwh=

Kf
K� Kf
K2 K� Kf
K� K2 K� Kf

|

Kf
K� K�
K2 K2 K2
K� K� K� K�

dvð K�Ef� ' Kf | K�E�� ' K��616 Od Ixqflöq Eorvvrp1
Xqd irupd suäfwlfd gh fdofxodu orv ydoruhv gho dojrulwpr gh Fdvwhomdx hv sru phglr
gh od ixqflöq oodpdgd eorvvrp1 Hq hvwd vhfflöq ghvfuleluhprv vx frqvwuxfflöq1

Hmhpsor 6151 Vhdq Kfc K�c K2 | K� sxqwrv hq .� | vxsrqjdprv txh do fdofxodu ho
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sulphu sdvr gho dojrulwpr gh Fdvwhomdx hq yh} gh xvdu | xvdprv xq qxhyr ydoru |�c ìvwr
or uhshwlprv sdud ho vhjxqgr sdvr xvdqgr |2 | ho whufhur frq |�c hqwrqfhv whqhprv=

Kf +6147,
K� K�fd|�o
K2 K��d|�o K2fd|�c |2o
K� K�2d|�o K2�d|�c |2o K�fd|�c |2c |�o

gh grqgh uhvxowd od ixqflöq wul0yduldgd K�fd|�c |2c |�o txh vh ghqrwd sru Kd|�c |2c |�o�
Dkrud revhuyhprv txh vl d|fc |�c |2o ' dfc fc �o/ whqhprv txh Kdfc fc �o hv ljxdo d =

Kf
K� Kf
K2 K� Kf
K� K2 K� K�

+6148,

hv ghflu Kdfc fc �o ' K� | gh od plvd irupd Kdfc �c �o ' K2 | Kd�c �c �o ' K��
Dghpäv vl d|�c |2c |�o ' dfc fc |o whqhprv txh=

Kf
K� Kf
K2 K� Kf
K� K2 K� K�fE|�

gh grqgh Kdfc fc |o ' K�fE|� | gh od plvpd irupd Kdfc |c �o ' K��E|�/ hwf1
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Dvð +6147, hq wìuplqrv gh od ixqflöq eorvvrp vh sxhgh hvfulelu frpr=

Kf ' Kdfc fc fo
K� ' Kdfc fc �o Kdfc fc |o
K2 ' Kdfc �c �o Kdfc |c �o Kdfc |c |o
K� ' Kd�c �c �o Kd|c �c �o Kd|c |c �o Kd|c |c |o

Gh�qlflöq 61<1 Gdgr xq frqmxqwr gh sxqwrv Kfc ���c K& 5 .� sdud xq hqwhur
srvlwlyr & od ixqflöq uhvxowdqwh do hydoxdu ho ydoru |o hq ho o��er�6J qlyho gho dojrulwpr
gh Fdvwhomdx +sdud o ' �c ���c &, hv od ixqflöq K&fd|�c ���c |&o ghqrwdgd sru Kd|�c ���c |&o
oodpdgd ixqflöq eorvvrp od fxdo sru frqvwuxfflöq fxpsoh=

K� ' Kdf	&3�:c �	�:o +6149,
Ko� E|� ' Kdf	&3o3�:c |	o:c �	�:o

Hq grqgh f	�: ' �3�eSer} �� ~fc fc ���c f / |	�: ' �3�eSer} �� ~|c |c ���c | | �	�: ' �3�eSer} �� ~�c �c ���c �1
Dvð ho dojrulwpr gh Fdvwhomdx hq wìuplqrv gh od ixqflöq eorvvrp vh sxhgh hvfulelu

frpr=
Kdf	&3o3�:c |	o:c �	�:o

' E�� |� � Kdf	&3o3�n�:c |	o3�:c �	�:o n | � Kdf	&3o3�:c |	o3�:c �	�n�:o
sdud o ' �c ���c & | � ' fc ���c & � o�
\ gh od surslhgdg gh lqyduldq}d edmr wudqvirupdflrqhv gh sduäphwurv d�qhv |

+6149, orv sxqwrv gh Eì}lhu gh xqd fxuyd gh�qlgd vreuh ho lqwhuydor dkc qo hvwä gdgrv
sru=

K� ' Kdk	&3�:c q	�:o +614:,
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| ho dojrulwpr gh Fdwhomdx hq hvwh fdvr hv=

Kdk	&3o3�:c %	o:c q	�:o
' k� %q � k � Kdk	&3o3�n�:c %	o3�:c q	�:o n %� kq � k � Kdk	&3o3�:c %	o3�:c q	�n�:o

sdud o ' �c ���c & | � ' fc ���c & � o sdud % 5 dkc qo�
617 Od Fxuyd gh Eì}lhu hq od Irupd gh Ehuqvwhlq1
Xqd irupd dqdoðwlfd gh derugdu od fxuyd gh Eì}lhu hv sru phglr gho frqmxqwr gh
ixqflrqhv oodpdgdv gh Ehuvwhlq/ hq hvwd vhfflöq or hvwxglduhprv | od irupd gh frpr
ìvwh uhsuhvhqwd od fxuyd gh Eì}lhu1

Gh�qlflöq 61:1 Gdgr xq hqwhur srvlwlyr & | | 5 dfc �o ho �� �er�6J srolqrplr gh
Ehuvwhlq gh judgr & vh gh�qh frpr=

�&� E|� ' �&��|�E�� |�&3� +614;,
frq �&�� '

;AA?AA=
&-�-E&3��- r� f � � � &

f e�J�S�sdud � ' fc ���c & |
�&� E|� � f r� � *5 ifc ��c &j � +614<,

Wuhv surslhgdghv ýwlohv gh odv ixqflrqhv gh Ehuqvwhlq vh ghpxhvwudq d frqwlqxdflöq1
Sursrvlflöq 614= Ho �� �er�6J srolqrplr gh Ehuvwhlq fxpsoh=

�� �&� E|� ' E�� |��&3�� E|� n |�&3��3� E|���� S&�'f�&� E|� � �
���� �ffE|� � �

+6153,
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Ghprvwudflöq=
��

�&� E|� '
3EEC &

�
4FFD |�E�� |�&3� '

5997
3EEC & � �

�
4FFDn

3EEC & � �
�� �

4FFD
6::8 |�E�� |�&3�

'
3EEC & � �

�
4FFD |�E�� |� &3� n

3EEC & � �
�� �

4FFD |�3� E�� |�&3�

' E�� |��&3�� E|� n |�&3��3� E|�
���

&[
�'f �&� E|� ' &[

�'f

3EEC &
�
4FFD |�E�� |�&3� ' E|n �� |�& ' �

����
�ffE|� '

3EEC f
f
4FFD |fE�� |�f ' �

�
Ho lqflvr ��� qrv lqglfd txh orv srolqrplrv gh Ehuvwhlq irupdq xqd sduwlflöq gh od

xqlgdg1
Od vljxlhqwh sursrvlflöq pxhvwud txh orv sxqwrv lqwhuphglrv gho dojrulwpr gh

Fdvwhomdx Ko� E|� vh sxhghq h{suhvdu hq wìuplqrv gh orv srolqrplrv gh Ehuqvwhlq�
Sursrvlflöq 615= Vhd & xq hqwhur srvlwlyr | Kfc K�c ���c K& 5 .� sxqwrv gh frqwuro
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gh xqd fxuyd gh Eì}lhu hqwrqfhv=

Ko� E|� ' o[
�'f K�n��o� E|� +6154,

hq grqgh Ko� E|� hv ho �� �er�6J sxqwr gho o � �er�6J qlyho gho dojrulwpr gh Fdvwhomdx/
sdud o ' fc ���c & | � ' fc ���c & � o�

Ghprvwudflöq +Sru lqgxfflöq vreuh u,1
�� Vl o ' f�

Kf� E|� ' K� ' f[
�'f K��f� E|�

��� Vxsrjdprv txh vh fxpsoh sdud o � ��
���� Sru ghprvwudu sdud o hv ghflu=

Ko� E|� ' o[
�'f K�n��o� E|�

frpr
Ko� E|� ' E�� |�Ko3�� E|� n |Ko3��n� E|�

hqwrqfhv sru klsöwhvlv gh lqgxfflöq=

Ko� E|� ' E�� |� o3�[
�'f K�n��o3�� E|� n | o3�[

�'f K�n�n��o3�� E|�
' E�� |� �no3�[

�'� K��o3��3� E|� n | �no[
�'�n� K��o3��3�3�E|�

| gh +614<, �o3�3� E|� ' �o3�o E|� ' fc dvð srghprv hvfulelu=
Ko� E|� ' E�� |� �no[

�'� K��o3��3� E|� n | �no[
�'� K��o3��3�3�E|�
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| sru +6153 lqflvr ��, whqhprv �qdophqwh txhG

Ko� E|� ' �no[
�'� K� �E�� |��o3��3� E|� n |�o3��3�3�E|�� ' �no[

�'� K��o�3�E|� ' o[
�'f K�n��o� E|��

R@o@ � ' fc ���c o � &
�

Frurodulr41 Gdgr xq hqwhur srvlwlyr & | xq frqmxqwr gh sxqwrv gh frqwuro
Kfc ���c K& 5 .� gh xqd fxuyd gh Eì}lhu K& hqwrqfhv =

K&E|� ' K&fE|� ' &[
�'f K��&� E|�� +6155,

Frurodulr51 Gdgr xq hqwhur srvlwlyr & | xq frqmxqwr gh sxqwrv gh frqwuro
Kfc ���c K& 5 .� gh xqd fxuyd gh Eì}lhu vl uhdol}dprv & � o qlyhohv gho dojrulpwr gh
Fdvwhomdx | rewhqhprv orv sxqwrv K&3o� sdud � ' fc ���c oc hqwrqfhv=

K&E|� ' o[
�'f K&3o� E|��o� E|�� +6156,

Xqd uhodflöq hqwuh od fxuyd gh Eì}lhu | od ixqflöq eorvvrp +6149, vh ghgxfh gh hvwh
ýowlpr frurodulr hq ho vljxlhqwh fdvr sduwlfxodu= hv htxlydohqwh fdofxodu & � o qlyhohv
gho dojrulwpr gh Fdvwhomdx frq uhvshfwr d f | wrpdu orv sxqwrv uhvxowdqwhv K&3o� Ef�
frpr sxqwrv gh frqwuro gh xqd fxuyd gh Eì}lhu gh judgr o hydoxdgd hq �c txh fdofxodu
od ixqflöq eorvvrp Kdf	&3o:c �	o:o txh hv ljxdo d K&/ ìvwr hq irupxodv vh hvfuleh frpr=

o[
�'f K&3o� Ef��o� E�� ' Kdf	&3o:c �	o:o ' K&�

61714 Surslhgdghv gh odv fxuydv gh Eì}lhu1
Odv surslhgdghv txh dsduhfhq dtxð +vdoyr od ýowlpd, vh ghulydurq hq od vxevhfflöq
61514 frq dujxphqwrv jhrpìwulfrv gh od lqwhusrodflöq olqhdo/ dkrud dsuryhfkduhprv od
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uhsuhvhqwdflöq gh Ehuvwhlq sdud yroyhu d ghgxfluodv xvdqgr dujxphqwrv dojheudlfrv1

Lqyduldq}d diðq1
Vl x G .� $ .� hv xq pdshr diðq1 Hqwrqfhv gh od gh�qlflöq gh frpelqdflöq

edulfìqwulfd | ho lqflvr ��� gh od sursrvlflöq 614/ od fxuyd gh Eì}lhu K&E|� ' S&�'f K��&� E|�hv xqd frpelqdflöq edulfìqwulfd | hqwrqfhv =
xE &[

�'f K��&� E|�� ' &[
�'f xEK���&� E|�

Lqyduldq}d edmr wudqvirupdflrqhv gh sduäphwurv d�qhv1
Vl | 5 dfc �o hv ho sduäphwur orfdo gh % 5 dkc qo c hqwrqfhv hvwd surslhgdg vh hvfuleh=

&[
�'f K��&� E|� ' &[

�'f K��&� E%� kq�k �
Lqwhusrodflöq hq orv sxqwrv iurqwhud1
Vhd xq hqwhur srvlwlyr &/ | 5 dfc �o | xq frqmxqwr gh sxqwrv gh frqwuro Kfc ��c K&

5 .� hqwrqfhv od fxuyd gh Eì}lhu K&E|� ' S&�'f K��&� E|� fxpsoh=
K&Ef� ' &[

�'f K��&� Ef� ' Kf
K&E�� ' &[

�'f K��&� E�� ' K& +6157,
Ghprvwudflöq=
Revhuyhprv txh

�&� Ef� ' �&��f�E�� f�&3� ' B�cf '
;AA?AA=

� r� � ' f
f r� S�J�S
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|

�&� E�� ' �&����E�� ��&3� ' B�c& '
;AA?AA=

� r� � ' &
f r� S�J�S

gh grqgh vh wlhqh +6157,1
�

Hqyrowxud frqyh{d1
Hvwd surslhgdg vh wlhqh |d txh sdud | 5 dfc �o orv srolqrplrv gh Ehuqvwhlq vrq

srvlwlyrv | vx vxpd hv ljxdo d xqr frpr vh pxhvwud hq ��� gh od sursrvlflöq 6141
Vlphwuðd gh odv fxuydv gh Eì}lhu1
Hv fodur txh qr wlhqh lpsruwdqfld ho khfkr gh txh orv sxqwrv gh frqwuro gh xqd

fxuyd gh Eì}lhu vhdq Kfc K�c ���c K& r K&c K&3�c ���c Kf/ odv fxuydv irupdgdv sru ìvwrv sxqwrv
vrq ljxdohv vrodphqwh gl�huhq hq ho rughq hq txh ixhurq frqvwuxlgdv1 Hvwr hq irupxodv
hv=

&[
�'f K��&� E|� ' &[

�'f K&3��&� E�� |�
or txh vh vljxh gh=

�&� E|� '
3EEC &

�
4FFD |�E�� |�&3� '

3EEC &
& � �

4FFD E�� |�&3�|� ' �&&3�E�� |�



;:618 Ghulydgd gh od Fxuyd gh Eì}lhu1
D frqwlqxdflöq fdofxoduhprv odv ghulydgd gh odv fxuyd gh Eì}lhu or fxdo vhuä gh judq
xwlolgdg hq orv vljxlhqwhv fdsðwxorv1

Ohpd 614= Od ghulydgd gho �� �er�6J srolqrplr gh Ehuvwhlq +614;, hvwd gdgd sru=
__|�&� E|� ' & ��&3��3� E|���&3�� E|��

Ghprvwudflöq=
__|�&� E|� ' __| ��&��|�E�� |�&3��

' �&����|�3�E�� |�&3� � |�E& � ��E�� |�&3�3��
' &-E�� ��-E& � ��-|�3�E�� |�&3� � &-�-E& � �� ��- |�E�� |�&3�3�

' &�& � ��� ��|�3�E�� |�&3� � &�& � �� �|�E�� |�&3�3�
' & ��&3��3� E|�� �&3�� E|��

�
Sursrvlflöq 6181 Vhdq xq hqwhur srvlwlyr & | xq frqmxqwr gh sxqwrv Kfc ���c K&c

od ghulydgd gh od fxuyd gh Eì}lhu K&E|� ' S&�'f K��&� E|� hv=
__|K&E|� ' & &3�[

�'f {K��&3�� E|� +6158,
grqgh {K� ' K�n� � K��
Ghprvwudflöq=
Gho ohpd 614 whqhprv txh

__|K&E|� ' &[
�'f K� __|�&� E|� ' & &[

�'f
��&3��3� E|�� �&3�� E|�� K�
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| gh +614<, srghprv hvfulelu=

& &[
�'f

��&3��3� E|���&3�� E|�� K� ' & &[
�'� K��&3��3� E|�� & &3�[

�'f K��&3�� E|� '
& &[

�'� K��&3��3� E|�� & &3�[
�'f K��&3�� E|� ' & &3�[

�'f K�n��&3�� E|�� & &3�[
�'f K��&3�� E|� '

& &3�[
�'f EK�n� � K���&3�� E|�� ' & &3�[

�'f {K��&3�� E|�
�

Dvð od ghulydgd gh xqd fxuyd gh Eì}lhu hv gh qxhyr xqd fxuyd gh Eì}lhu vror txh
hq yh} gh hvwdu vreuh .� hvwä gh�qlgd hq ?� |d txh {K� 5 ?� hv xq yhfwru1

Xqd irupd gh ylvxdol}du od ghulydgd gh od fxuyd/ hv frqvwuxlu xq sroðjrqr hq .�
frq sxqwrv @n{Kfc @n{K� c ���c @n{K&3� hq grqgh @ hv xq sxqwr duelwudulr gh .�
txh sru or jhqhudo vh hvfrjh frpr @ ' f +�jxud 618,1

Iljxud�618= Fxuyd gh Eì}lhu | vx uhvshfwlyd ghulydgd1



;<
61814 Ghulydgdv gh Rughq Pd|ru1
Sdud odv ghulydgdv gh rughq pd|ru qhfhvlwduhprv gh�qlu ho rshudgru {oK��

Gh�qlflöq 61;1 Vhd xq hqwhur srvlwlyr & | xq frqmxqwr gh sxqrv Kfc ���c K& 5 .�
hqwrqfhv {oK� vh gh�qh frpr=

{oK� ' {o3�K�n� �{o3�K�
frq {fK� ' K� sdud � ' fc ��& � ��

Dvð sru hmhpsor=
{�K� ' K�n� � K�

{2K� ' K�n2 � 2K�n� n K�
{�K� ' K�n� � �K�n2 n �K�n� � K��

Revhuyhprv txh orv frh�flhqwhv gh orv K� gho odgr ghuhfkr gh od ljxdogdg frlqflghq
frq orv gho wuldqjxor gh Sdvfdo/ dvð srghprv hvfuelu=

{oK� ' o[
�'f

�o��E���o3�K�n� �
r

{oK� ' o[
�'f

3EEC o
�
4FFD E����K�no3�� +6159,

wdpelìq gh od gh�qlflöq 61; whqhprv txh=
{oK� ' {o3�K�n� �{o3�K� ' �[

�'f

3EEC �
�
4FFD E����{o3�K�n�3�
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{oK� ' {o32K�n2 � 2{o32K�n� n{o32K� ' 2[

�'f

3EEC 2
�
4FFD E����{o32K�n23�

{oK� ' {o3�K�n� � �{o3�K�n2 n �{o3�K�n� �{o3�K� ' �[
�'f

3EEC �
�
4FFD E����{o3�K�n�3�

gh grqgh srghprv vh sxhgh suredu sru lqgxfflöq txh=
{oK� ' o3�[

�'f

3EEC o � �
�

4FFD E����{�K�no3�3� +615:,
Sursrvlflöq 6191 Vhd & xq hqwhur srvlwlyr | xq frqmxqwr gh sxqwrv gh frqwuro

Kfc ���c K& 5 .� hqwrqfhv od o � �er�6@ ghulydgd gh odv fxuydv gh Eì}lhu hvwä gdgd sru=
_o_|o K&E|� ' &-E& � o�- &3o[

�'f {oK��&3o� E|� +615;,
Ghprvwudflöq +Sru lqgxfflöq vreuh o,=
�� Vl o ' � gh +6158 ,=

_�_|� K&E|� ' __|K&E|� ' & &3�[
�'f {K��&3�� E|� ' &-E& � ��- &3�[

�'f {�K��&3�� E|�
��� Vxsrqjdprv txh hv flhuwr sdud o � �/ hv ghflu

_o3�_|o3� K&E|� ' &-E& � o n ��- &3on�[
�'f {o3��&3on�� E|� +615<,

���� Sru ghprvwudu txh vh wlhqh sdud o1
Do ghulydu +615<, whqhprv txh=

&-E& � o n ��-E& � o n �� &3on�[
�'f {o3�K� ��&3o�3� E|�� �&3o� E|��

' &-E& � o�-
%&3on�[

�'� {o3�K��&3o�3� E|�� &3o[
�'f {o3�K��&3o� E|�&



<4
' &-E& � o�-

%&3o[
�'f {o3�K�n��&3o� E|�� &3o[

�'f {o3�K��&3o� E|�&
' &-E& � o�-

%&3o[
�'f

�{o3�K�n� �{o3�K���&3o� E|�&
&-E& � o�- &3o[

�'f {oK��&3o� E|�
�

619 Vxeglylvlöq1
Gdgr xq hqwhur srvlwlyr &c vhd xqd fxuyd gh Eì}lhu frq sxqwrv gh frqwuro @fc ���c @& hq
.�

@&E|� ' &[
�'f @��&� E|�

frq | 5 dfc �o�
Hqwrqfhv sdud xq uhdo k 5 Efc �� srghprv gh�qlu xqd qxhyd vxefxuyd gh Eì}lhu gh

judgr & frq grplqlr dfc ko fdofxodqgr vxv sxqwrv gh frqwuro sru phglr gh od ixqflöq
eorvvrp +614:,/ dvð vl ghqrwdprv hvwd vxefxuyd frpr @&fE|� | d vxv sxqwrv gh frqwuro
frpr Kfc ���c K&c ìvwrv hvwäq gdgrv sru=

K� ' Kdf	&3�:c k	�:o +6163,
sdud � ' fc ���c &1

Sru hmhpsor hq od �jxud +619, vh pxhvwud @&fE|� sdud ho fdvr & ' �1
Dtxð vh sxhgh revhuydu txh orv sxqwrv Kfc ���c K� frlqflghq frq orv sxqwrv @�fEk�+sdud � ' fc ��c �, orv fxdohv vh jhqhudq hq fdgd qlyho gho dojrulwpr gh Fdvwhomdx vreuh

orv sxqwrv @fc ��c @� do hydoxduor hq k1
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Iljxud�619= Vxefxuyd gh Eì}lhu @�f frq sxqwrv gh frqwuro Kfc K�c K2c K� vreuh ho lqwhuydordfc ko�
Hvwr hq jhqhudo hv flhuwr |d txh od ixqflöq eorvvrp sru gh�qlflöq vh rewlhqh do

hydoxdu hq fdgd qlyho gho dojrulwpr gh Fdvwhomdx xq ydoru glvwlqwr1 Dvð hvwh dojrulwpr
qr vror fdofxod ho ydoru @&Ek� vlqr txh wdpelìq orv sxqwrv gh frqwuro gh od vxefxuyd
@&fE|� gh grqgh +6163, wdpelìq vh sxhgh hvfulelu frpr=

K� ' @�fEk� +6164,
Sru rwur odgr od surslhgdg gh vlphwuðd gh odv fxuydv gh Eì}lhu qrv lqglfd txh odv

fxuydv irupdgdv sru orv sxqwrv gh frqwuro @fc ���c @& | @&c ���c @f vreuh dfc �o vrq ljxdohv
+vror txh hvwäq frqvwuxlgdg hq rughq lqyhuvr,/ dvð srghprv dsolfdu dujxphqwr dqwhulru
| ghgxflu txh orv sxqwrv gh frqwuro txh irupd d od vxefxuyd +txh ghqrwduhprv sru
@&�E|�, gh�qlgd hq ho lqwhuydor dkc �o hvwäq gdgrv sru=

K&n� ' @&3�� Ek� +6165,
sdud � ' fc ���c &� Hq od �jxud +61:, vh revhuydq hvwd fxuyd sdud ho fdvr & ' ��
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Iljxud�61:= Vxefxuyd gh Eì}lhu @�� frq sxqwrv gh frqwuro K�/ Kec KD | KS vreuh holqwhuydor dkc �o�
61: Ixqflrqhv gh Eì}lhu1
Kdvwd dkrud vrodphqwh khprv frqvlghudgr fxuydv sdudpìwulfdv gh wuhv glphqvlrqhv
KE|�( f � | � � vlq hpedujr vhuä ýwlo frqvlghudu fxuydv ixqflrqdohv srolqrpldohv gh
od irupd + ' sE%� ' S&�'f K��&� E%� hq grqgh K� 5 ?1 Hvwd fxuyd +sodqdu, vh sxhgh
hvfulelu hq irupd sdudpìwulfd kdflhqgr=

KE|� '
5997 %E|�

+E|�
6::8 '

5997 |
sE|�

6::8 +6166,
Dvð qxhvwur remhwlyr hv hqfrqwudu ho sroðjrqr gh frqwuro gh KE|� 1 Sdud ìvwr xwlol}duhprv
od lghqwlgdg=

&[
�'f

�&�&� E|� ' |
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od fxdo vh ghgxfh gh od gh�qlflöq gh orv srolqrplrv gh Ehuvwhlq | gh=

&[
�'f

�&
3EEC &

�
4FFD |�E�� |�&3� ' &[

�'�
E& � ��-E�� ��-E& � ��-|�E�� |�&3�

' | &[
�'�

3EEC & � �
�� �

4FFD |�3�E�� |�&3� ' |EE�� |� n |�&3� ' |
Hqwrqfhv +6166, vh sxhgh hvfulelu frpr=

KE|� '
5997 |S&�'f K��&� E|�

6::8 '
5997 S&�'f �&�&� E|�S&�'f K��&� E|�

6::8 ' &[
�'f

5997 �&K�
6::8�&� E|�

Gh grqgh ho sroðjrqr gh frqwuro gh sE|� ' S&�'f K��&� E|� hvwä gdgr sru orv sxqwrv� �& c K�� ( � ' fc ���c &�
Sdud glvwlqjlu hqwuh ho fdvr sdudpìwulfr | ho qr sdudpìwulfr sE|� vh oodpd ixqflöq

gh Eì}lhu | orv sxqwrv K� +uhdohv, rughqdgdv gh Eì}lhu1
Frpr odv fxuydv gh Eì}lhu vrq lqyduldqwhv edmr wudqvirupdflrqhv d�qhv hv iäflo

frqvlghudu od ixqflöq gh Eì}lhu vreuh fxdotxlhu fxdotxlhu lqwhuydor dkcqo wrpdqgr orv
ydoruhv gh odv devflvdv=

kn �Eq�k�& ( � ' fc �c ���c &�
sdud % 5 dkcqo | dvð od ixqflöq gh Eì}lhu hvwä gdgd sru=

K&E%� ' &[
�'f

5997 kn �Eq3k��K�
6::8�&� E%� kq � k��



Fdsðwxor 7Fxuydv Vsolqh hq od Irupd ghEì}lhu1
Hq ho fdsðwxor4 frphq}dprv d kdeodu gh od fxuyd vsolqh fýelfd frq od frqvwuxfflöq
gho vsolqh sdudpìwulfr/ hq hvwh fdsðwxor frqwlqxduhprv ho hvwxglr gh hvwdv fxuydv
gh pdqhud päv jhqhudo sru phglr gh vx uhsuhvhqwdflöq hq od irupd gh Eì}lhu1 Dvð
glvfxwluhprv odv frqglflrqhv qhfhvduldv sdud orjudu flhuwrv rughqhv gh glihuhqfldelolgdg
frqwlqxd/ hq hvshfldo od frqwlqxlgdg gh od sulphu | vhjxqgd ghulydgd +�� | �2, |
frqfoxluhprv frq od ghvfulsflöq gh odv fxuydv vsolqh fxdguäwlfdv | fýelfdv1
714 Fxuydv Vsolqh1
Xqd fxuyd vsolqh gh judgr & hv xqd fxuyd irupdgd sru vhfflrqhv gh fxuydv srolqrpldohv
gh d or päv judgr & odv fxdohv hq vx xqlöq wlhqhq & � � ghulydgdv frqwlqxdv +vrq gh
�&3�,1

Sru hmhpsor hq od �jxud +714, vh pxhvwud xqd fxuyd vsolqh fýelfd irupdgd sru 8
vhfflrqhv gh fxuydv srolqrpldohv gh d or päv judgr 6c rfc r�c r2c r� | rec odv fxdohv vh
xqhq frq frqwlqlgdg gh �2�

Gh�qlflöq 7141 Gdgd xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwh 0 ' E0��uf
<8
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Iljxud�714= Fxuyd vsolqh fýelfd irupdgd sru 8 vhfflrqhv gh fxuydv srolqrpldohv txhvh xqhq frq frqwlqxlgdg gh �21
| hqwhur srvlwlyr &/ xqd fxuyd vsolqh t gh judgr & hv xq pdshr gh d0fc 0uo d .� ho
fxdo d fdgd lqwhuydor d0�c 0�n�o pdshd d xq vhjphqwr gh fxuyd srolqrpldo gh judgr &
+ghqrwdgr sru r� sdud � ' fc �c ���c u� �� orv fxdohv vh xqhq frq frqwlqxlgdg �&3�1

Orv vhjphqwrv lqglylgxdohv gh xqd fxuyd vsolqh vh sxhgh uhsuhvhqwdu sru phglr gh
fxuydv gh Eì}lhu gh�qlgdv fdgd xqd sru xq frqmxqwr gh sxqwrv gh frqwuro Kfc ���c K&
vreuh orv lqwhuydorv d0�c 0�n�o sdud � ' fc ���c u� ��

Sru hmhpsor sdud od fxuyd gh od �jxud +714, vh sxhghq hvfrjhu sxqwrv gh frqwuro
Kfc ��KD gh wdo irupd txh hvwd fxuyd vh sxhgd uhsuhvhqwdu sru phglr gh 8 fxuydv gh
Eì}lhu frpr vh pxhvwud hq od �jxud +715,1

Xqd fxuyd irupdgd sru vhfflrqhv gh fxuydv gh Eì}lhu hv oodpdgd fxuyd gh Eì}lhu
sru slh}dv | od frohfflöq gh wrgrv orv sroðjrqrv gh fdgd xqd gh odv fxuydv hv oodpdgr
sroðjrqr gh Eì}lhu sru slh}dv1



<:

Iljxud�715= Fxuyd vsolqh uhsuhvhqwdgd sru phglr gh 8 fxuydv gh Eì}lhu1
Dvð xqd fxuyd vsolqh gh judgr & uhsuhvhqwdgd hq od irupd gh Eì}lhu hv xqd fxuyd

Eì}lhu sru slh}dv hq od fxdo fdgd sdu gh fxuydv vh xqhq frq xqd frqwlqxlgdg gh �&3��
715 Frqglflrqhv gh Frqwlqxlgdg gh odv Fxuydv ghEì}lhu sru Shgd}rv1
Dkrud hvwxglduhprv odv frqglflrqhv qhfhvduldv sdud orjudu txh od xqlöq gh odv fxuydv
txh irupdq xqd fxuyd gh Eì}lhu sru shgd}rv whqjd flhuwrv judgrv gh glihuhqfldelolgdg
frqwlqxd1

Hmhpsor 7141 Vxsrqjdprv txh whqhprv xqd fxuyd gh Eì}lhu t gh judgr 6 frq
sxqwrv gh frqwuro @f '

5997 2
e
6::8/ @� '

5997 e
H
6::8/ @2 '

5997 S
S
6::8 | @� '

5997 e
2
6::8 gh�qlgd vreuh

ho lqwhuydor d0fc 02o ' dfc �o �
Dvð vl wrpdprv 0� ' 2� hqwrqfhv gho surfhvr gh vxeglylvlöq ghvfulwr hq od vhfflöq

619 srghprv irupdu grv vxefxuydv gh Eì}lhu gh judgr 6/ tf | t� vreuh orv lqwhuydorv



<;
d0fc 0�o | d0�c 02o fdofxodqgr vxv sxqwrv gh frqwuro sru phglr gh +6164, | +6165,/ dvð
whqhprv=

Sxqwrv gh frqwuro gh r� hq d0fc 0�o Sxqwrv gh frqwuro r2 hq d0�c 02o
Kf ' @ffE0�� '

5997 2
e
6::8 K� ' @�fE0�� '

5997 ��f2.
�ef2.

6::8
K� ' @�fE0�� '

5997 �f�
2f�

6::8 Ke ' @2�E0�� '
5997 eeb

efb

6::8
K2 ' @2fE0�� '

5997 e2b
Sfb

6::8 KD ' @2�E0�� '
5997 �e�

�f�

6::8
K� ' @�fE0�� '

5997 ��f2.
�ef2.

6::8 KS ' @f�E0�� '
5997 e

2
6::8

Hvwdv fxuydv | vxv uhvshfwlyrv sxqwrv gh frqwuro vh suhvhqwdq hq od �jxud +716,/
dtxð wdpelìq vh sxhgh revhuydu txh hvwrv sxqwrv vrq ho uhvxowdgr gho fäofxor gho sxqwr
@�fE0�� ' K� vreuh od fxuyd gh Eì}lhu t sru phglr gho dojrulwpr gh Fdvwhomdx1

Hq jhqhudo sdud xq hqwhur pd|ru txh fhur &c gdgr xq frqmxwr gh sxqwrv gh Eì}lhu
@fc ���c @& orv fxdohv ghwhuplqdq xqd fxuyd gh Eì}lhu @&E%� ' S&�'f @��&� E%�/ sdud % 5
d0fc 02oc vl 0� 5 d0fc 0�o orv sxqwrv gh frqwuro gh odv vxefxuydv gh Eì}lhu rf | r�c gh�qlgdv
hq orv lqwhuydorv d0fc 0�o | d0�c 02o hvwäq gdgrv sru

K� ' @�fE0�� +714,
K&n� ' @&3�� E0��

sdud � ' fc ���c &�
Hq od �jxud +717, vh pxhvwud od plvpdv fxuydv rf | r�c vlq hpedujr dkrud vh



<<

Iljxud�716= Fxuyd gh Eì}lhu r hq d0fc 02o irupdgd sru grv vxefxuydv rf | r� gh�qlgdvhq d0fc 0�o | d0�c 02o�

Iljxud�717= Fxuyd gh Eì}lhu r hq grqgh odv glvwdqfldv hqwuh orv sxqwrv gh frqwuro ghorv sroðjrqrv gh Eì}lhu vh pxhvwudq h{solflwdphqwh/ hq grqgh {� ' 0�n� � 0��
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shvhqwdq h{solflwdphqwh odv glvwdqfldv hqwuh orv sxqwrv txh irupdq ho sroðjrqr gh
frqwuro/ hq grqgh {� ' 0�n�� 0�� Dtxð srghprv revhuydu txh orv sxqwrv K2c K�c Ke vrq
frolqhdohv | txh od glvwdqfld gh K2 d K� | K� d Ke hvwäq hq sursrflöq gh {f G {�c dvð od
oðqhd uhfwd txh sdvd hqwuh K2 | K� vhjýq od gh�qlflöq gh od lqwhusrodflöq olqhdo +618,
hvwä gdgd sru=

,E%� ' K2�0� � %{f
�n K��%� 0f{f

� ;%
od fxdo sdud % ' 02 fxpsoh=

,E02� ' Ke ' K2�0� � 02{f
�n K��02 � 0f{f

� ' K�2E02��
Or plvpr vxfhgh frq orv sxqwrv K�c K2 | @��E0�� gh grqgh od oðqhd uhfwd txh sdvd

sru K�/ K2 fxpsoh txh vl % ' 02
,E02� ' @��E0�� ' K��0� � 02{f

�n K2�02 � 0f{f
� ' K��E02�

| sdud orv sxqwrv K��E02�/ K�2E02� | KD=
,E02� ' KD ' K��E02��0� � 02{f

�n K�2E02��02 � 0f{f
� ' K2�E02�

uhslwlhqgr ho dujxphqwr sdud odv whufldv Kfc K�c K�fE02�c K�fE02�c K��E02�c @2 | K2fE02�c K2�E02�c KSghgxflprv txh=
,E02� ' K�fE02� ' Kf�0� � 02{f

�n K��02 � 0f{f
�

,E02� ' K2fE02� ' K�fE02��0� � 02{f
�n K��E02��02 � 0f{f

�
,E02� ' KS ' K2fE02��0� � 02{f

�n K2�E02��02 � 0f{f
� ' K�fE02�
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gh grqgh frqfoxlprv txh=

Ke ' K�2E02�
KD ' K2�E02�
KS ' K�fE02�

Hq od vljxlhqwh sursrvlflöq jhqhudol}d hvwh uhvxowdgr1
Sursrvlflöq 714= Vhd xq hqwhur pd|ru txh fhur & | grv frqmxqwrv gh sxqwrv gh

frqwuro Kfc ���c K& | K&c ���c K2& gh .� gh grv fxuydv gh Eì}lhu rf | r� gh judgr & gh�qlgrv
uhvshfwlydphqwh hq d0fc 0�o | d0�c 02o odv fxdohv irupdq xqd fxuyd gh Eì}lhu sru slh}dv
gh judgr & gh�qlgd hq d0fc 02o frq sxqwrv gh frqwuro @fc ���c @&� Vl ho frqmxqwr gh sxqwrv
Kfc ��c K&c ���c K2& hvwäq jhqhudgrv sru +714, hqwrqfhv=

K&n� ' K�&3�E%� sdud � ' fc ���c & SJ? % ' 02 � 0f{f +715,
Ghprvwudflöq +Sru lqgxfflöq vreuh �,=
Sdud � ' fc +715, vh fxpsoh fodudphqwh1
Vl � ' � sru +714, K&n� ' @&3�� E0�� | dvð ghehprv prvwudu txh K�&3�E%� ' @&3�� E0��/

dkrud frpr=
K�&3�E%� ' �0� � 02{f

� K&3� n�02 � 0f{f
� K&

hqwrqfhv gh qxhyr sru +714, ìvwr hv ljxd
o d=
' �0� � 02{f

� @&3�f E0�� n�02 � 0f{f
� @&fE0��

' �0� � 02{f
� @&3�f E0�� n�02 � 0f{f

���02 � 0�02 � 0f
� @&3�f E0�� n� {f02 � 0f

� @&3�� E0���
' f � @&3�f n @&3�� E0�� ' @&3�� E0��



435
Dkrud vxsrqjdprv txh +715, hv flhuwr sdud �� �/ hv ghflu=

@&3�n��3� E0�� ' K&n�3� ' K�3�&3�n�E%�
sru ghprvwudu sdud �c sru +714,=

K&n� ' @&3�� E0��
hqwrqfhv ghehprv suredu txh=

K�&3�E%� ' @&3�� E0��
frpr

K�&3�E%� ' �0� � 02{f
� K�3�&3�E%� n�02 � 0f{f

� K�3�&3�n�E%�
| gh qhyr sru +714, ìvwr hv ljxdo d=

' �0� � 02{f
� @&3��3�E0�� n�02 � 0f{f

� @&3�n��3� E0��
' �0� � 02{f

� @&3��3�E0�� n�02 � 0f{f
���02 � 0�02 � 0f

� @&3��3�E0�� n� {f02 � 0f
� @&3�� E0���

' f � @&3��3�E0�� n @&3�� E0�� ' @&3�� E0��
�

Xqd ýowlpd revhuydflöq hq od �jxud +717, hv txh odv fxuydv rf | r� frlqflghq hq
0� hv ghflu rfE0�� ' K� ' r�E0��� Hvwr hv flhuwr wdpelìq sdud od sulphud/ vhjxqgd |
whufhud ghulydgd/ frpr yhuhprv d frqwlqxdflöq=

Hmhpsor 715 Gh +6155, rf | r� vh sxhghq hvfulelu frpr=
rfE%� ' �[

�'f K���� E%� f2� � f� ' �[
�'f K���� E�2%�

sdud % 5 �fc 2��
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r�E%� ' �[
�'f K&n���� E%� 2��� 2� � '

�[
�'f K&n���� E�%� 2�

sdud % 5 �2� c �� �\ dvð gh +615;, whqhprv txh od o � �er�6@ ghulydgd gh rf | r� hvwäq gdgdv sru=
rEo�f E%� ' ��2�o �3o[

�'f {oK���3o� E�%2 �

rEo�� E%� ' E��o �3o[
�'f {oK�n���3o� E�%� 2�

sdud o ' �c 2c ��
\ dvð hydoxdqgr 0� ' 2� whqhprv txh =

rofE2�� ' ��2�o �3o[
�'f {oK���3o� E�� ' ��2�o {oK�3o

ro�E2�� ' E��o �3o[
�'f {oK�n���3o� Ef� ' E��o{oK�

Hqwrqfhv vh wlhqhq odv vljxlhqwhv ljxdogdghv=
��2�{�K2 ' ��2� EK� � K2� '

5997 2b� 2fb

6::8 ' �EKe � K�� ' �{�K�
�be�{2K� ' �be� EK� � 2K2 n K�� '

5997 �H�� �f�

6::8 ' bEKD � 2Ke n K�� ' b{2K�
�2.H �{�Kf ' �2.H � EK���K2n�K��Kf� '

5997 �ee
6::8 ' 2.�EKS��KDn�Ke�K�� ' 2.�{�K�

Od vljxlhqwh sursrvlflöq jhqhudol}d hvwh uhvxowdgr1
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Sursrvlflöq 715= Gdgr xq hqwhur srvlwlyr & | vhdq grv fxuydv gh Eì}lhu rf | r�

gh judgr & fx|rv sxqwrv gh frqwuro vrq Kfc K�c ���c K& | K&c K&n�c ���c K2& gh�qlgdv vreuh
orv lqwhuydorv d0fc 0�o | d0�c 02o uhvshfwlydphqwh/ odv fxdohv irupd xqd fxuyd gh Eì}lhu
gh grv slh}dv v gh judgr &/ hqwrqfhv v hv o � �eSer hv �o hq 0� vl =

K&n� ' K�&3�E02 � 0f{f � R@o@ � ' fc ���c oc +716,

Ghprvwudflöq=
Sdud idflolwdu od qrwdflöq gh od ghprvwudflöq hvfulelprv> 02 � 0f ' {f n{�� Dvð

sru +6154, rf | r� vh sxhghq hvfulelu frpr=
rfE%� ' S&�'f K��&� E%30f{f �
r�E%� ' S&�'f K&n��&� E%30�{� �

sdud % 5 d0fc 02o
\ sru +615;,/ +6157, whqhprv txh=

_o_0o r�E0�� ' � �{f
�o {oK&3o

_o_�o r2E0�� ' � �{�
�o {oK&

Dvð od ghprvwudflöq gh od sursrvlflöq vh uhgxfh d suredu txh=
K&n� ' K�&3�E{f n{�{f �, {o�{oK&3o ' {of{oK&( � ' fc ���c o +717,

Sru lqgxfflöq vreuh o
Vl o ' f vh fxpsoh wulyldophqwh1
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Vl o ' � sru ghprvwudu=

{�{�K&3� ' {f{�K&
shur sru klsöwhvlv=

{f{�K& ' {fEK&n� � K&� ' {fEK�&3�E{f n{�{f �� K&�
' {fE�{�{f K&3� n {f n{�{f K& � {f{f K&� ' {�{�K&3�

Dkrud vxsrqjdprv txh vh fxpsoh sdud o � � hv ghflu=
{o3�� {o3�K&3on� ' {o3�f {o3�K&

| ghprvwuhprv sdud o/ frpr
{of{oK& ' {ofE{o3�K&n� �{o3�K&� ' {fE{o3�f {o3�K&n� �{o3�f {o3�K&�

| sru klsöwhvlv gh lqgxfflöq ìvwr hv ljxdo d=
{fE{o3�� {o3�K&3on2 �{o3�� {o3�K&3on�� ' {o3�E{f{o3�K&3on2 �{f{o3�K&3on��

xvdqgr +615:, hvwd h{suhvlöq vh sxhgh uhhvfulelu frpr=
{o3��

3EEC{f o32[
�'fE����

3EEC o � 2
�

4FFD{�K&3� �{f o32[
�'fE����

3EEC o � 2
�

4FFD{�K&3�3�
4FFD

' {o3��
3EEC o32[

�'fE����
3EEC o � 2

�
4FFD{f{�K&3� � o32[

�'fE����
3EEC o � 2

�
4FFD{f{�K&3�3�

4FFD
sru ho fdvr fxdqgr o ' � whqhprv txh=

{o3��
3EEC o32[

�'fE����
3EEC o � 2

�
4FFD{�{�K&3�3� � o32[

�'fE����
3EEC o � 2

�
4FFD{�{�K&3�32

4FFD
' {o�

3EEC o32[
�'fE����

3EEC o � 2
�

4FFD{�K&3�3� � o32[
�'fE����

3EEC o � 2
�

4FFD{�K&3�32
4FFD
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| gh qxhyr sru +615:, whqhprv txh=

{o�E{o3�K&3on� �{o3�K&3o� ' {o�{oK&3o
�

71514 Frqwlqxlgdg gh �4 | �51
Frqwlqxlgdg gh ��� Sdud od frqvwuxfflöq gh odv fxuydv vsolqh fxdguäwlfdv | fýelfdv
hv qhfhvdulr txh whqhu fodur odv lpsolfdflrqhv txh wlhqhq frqglflrqhv gh frqwlqxlgdg
gh �� | �2/ d frqwlqxdflöq odv hvwxglduhprv päv d irqgr1

Vhd t xqd fxuyd gh Eì}lhu gh grv slh}dv gh judgr & +sdud xq hqwhur srvlwlyr &,
gh�qlgd vreuh ho lqwhuydor d0fc 02o od fxdo hvwä irupdgd sru grv vxefxuydv gh Eì}lhu rf
| r� gh judgr & frq sxqwrv gh frqwuro Kfc ���c K& | K&c ���c K2&c gh�qlgdv hq orv lqwhuydorv
d0fc 0�o | d0�c 02o uhvshfwlydphqwh1

Dvð vhjýq +717, od frqglflöq txh jdudqwl}d od frqwlqxlgdg t | vx sulphu gh ghulydgd
hq 0� hv=

{�{�K&3� ' {f{�K& +718,
od fxdo qrv lqglfd txh orv sxqwrv K&3�c K&c K&n� ghehq vhu frolqhdohv | txh od glvwdqfld
gh orv K& d K&3� | od gh K&n� d K& hvwä hq sursruflöq gh {f G {�/ gh grqgh od oðqhd
uhfwd txh sdvd sru K&3� | K&n� fxpsoh txh +�jxud 718,=

K& ' � {�{f n{�
� K&3� n� {f{f n{�

� K&n� +719,
Hv lpsruwdqwh phqflrqdu txh od vlpsoh frolqhdolgdg gh wuhv sxqwrv gh Eì}lhu

K&3�c K&c K&n� qr hv vx�flhqwh sdud jdudqwl}du od frqwlqxgdg �� hq 0� |d txh hvwd
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Iljxud�718= Frqglflöq gh frqwlqxlgdg gh ���
frqwlqxlgdg hvwd edvdgd hq xqd uhodflöq hqwuh ho grplqlr | ho udqjr | od frolqhdolgdg
gh orv wuhv sxqwrv hv sxudphqwh xq ihqrphqr gho udqjr1 Vlq lqirupdflöq dglflrqdo
gho grplqlr gh od fxuyd qr vh sxhgh kdfhu qlqjxqd d�updflöq d fhufd gh od glihuhq0
fldelolgdg1 Vlq hpedujr od frolqhdolgdg jdudqwl}d xqd wdqjhqwh yduldeoh frqwlqxd1
Frqwlqxlgdg gh �2� Dkrud vxsrqjdprv txh t hv gh �� hq 0� | ghvhdprv orjudu
od frqwlqxlgdg gh �2�

Dvð vhjýq +717, sdud o ' 2c frqwlqxlgdg gh �2 vh wlhqhq vlhpsuh txh=
{2�{2K&32 ' {2f{2K& +71:,

or fxdo hv flhuwr vlhpsuh txh=
K&n� ' K2&32E{f n{�{f �

or fxdo lqglfd txh odv fxuydv frq sxqwrv gh frqwuro Kfc ��c K&3�/ K& | K&c K&n2c ���c K2&
gh�qlgrv vreuh d0fc 0�o | d0�c 02o ghvfulehq od plvpd fxuyd fxuyd joredo vreuh ho lqwhuydor
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Iljxud�719= Fxuydv gh Eì}lhu fxdguäwlfdv rf | r� gh�qlgdv uhvshfwlydphqwh hq orvlqwhuydorv d0fc 0�o | d0�c 02o txh vh xqhq frq frqwlqxlgdg gh �2 hq 0��
d0fc 02o | sru or wdqwr gheh h{lvwlu xq sroðjrqr Kfc ��c K&32c _c K&n2c ��c K2& txh ghvfuleh od
fxuyd joredo hq d0fc 02o�

Dvð od frqglflöq gh �2 sdud xqd fxuyd t gh �� hq 0� vh wlhqhq vl h{lvwh xq sxqwr
_ wdo txh +�jxud 719,=

K&3� ' � {�{f n{�
� K&32 n� {f{f n{�

� _ +71;,
K&n� ' � {�{f n{�

� _n� {f{f n{�
� K&n2

Hq hmhpsor 714/ _ ' @��E0�� '
5997 �S�

2f�

6::8 Kf ' @�fE0�� | Ke ' @�2E0�� frq 0� ' 2�
hqwrqfhv=

K2 '
5997 e2b

Sfb

6::8 ' ��Kf n 2�_ '
5997 �f�

2f�

6::8n 2�
5997 �S�

2f�

6::8
Ke '

5997 eeb
efb

6::8 ' ��_n 2�Ke ' ��
5997 �S�

2f�

6::8n 2�
5997 �e�

�f�

6::8
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Odv frqglflrqhv +71;, qrv sursruflrqd xqd irupd iäflo sdud suredu vl xqd fxuyd hv

�2 hq xq sxqwr gh uxswxud 0�c vlpsohphqwh frqvwuxlprv grv sxqwrv dx{lolduhv _3/ _n
gho odgr ghuhfkr h l}txlhugr | fkhfdprv vx ljxdogdg/ hv ghflu frpsuredqgr txh=

_3 ' {f n{�{� K&n� � {f{� K&n2
_n ' {f n{�{f K&3� � {�{f K&32

vhdq ljxdohv1
Sru vxsxhvwr od rwud irupd gh frpsuredu od frqwlqxlgdg gh �2 gdgr sru +71:,

vlq hpedujr +71;, hv päv suäfwlfd |d txh ìvwd frpsdud sxqwrv +_3 | _n, plhqwudv od
vhjxqgd frpsdud yhfwruhv +{2Kf | {2K2,1
716 Fxuydv Vsolqh Fxdguäwlfdv | Fýelfdv1
Xqd yh} fdudfwhul}dgdv odv frqglflrqhv qhfhvduldv sdud od frqwlqxlgdg gh �� | �2 d
frqwlqxdflöq hvwxglduhprv od frqvwuxfflöq gh odv fxuydv vsolqh fxdguäwlfdv | fýelfdv1

Fxuydv Vsolqh Fxdguäwlfdv1
Gdgd xqd vxfhvlöq gh qrgrv 0 ' E0��uf hvwulfwdphqwh fuhflhqwhv/ sru gh�qlflöq

+gh�qlflöq 714, xqd fxuyd vsolqh fxdguäwlfd hvwä irupdgd sru vhfflrqhv gh fxuydv
srolqrpldohv gh judgr 5 odv fxdohv vh xqhq frq xqd frqwlqxlgdg gh ���

Dvð sdud uhsuhvhqwdu hvwh vsolqh hq od irupd gh Eì}lhu vh qhfhvlwdq wuhv sxqwrv
gh frqwuro sru fdgd vhjphqwr gh fxuyd/ hq grqgh fdgd sdu vh ghehq xqlu frq xqd
frqwlqxlgdg gh ���

Frpr fdgd sxqwr gh xqlöq gh odv fxuydv wlhqh xq vxelqglfh sdu +|d txh od qxphud0
flöq frplhq}d ghvgh fhur, ìvwrv vh ghqrwduäq sru K2� | vhjýq +719, ghehuäq fdofxoduvh
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sru=

K2� ' � {�{�3� n{�
� K2�3� n� {�3�{�3� n{�

� K2�n� +71<,
sdud � ' �c ���c u� 2� Orv sxqwrv K2�n� vrq oodpdgrv lqwhulruhv1

Dvð hq jhqhudo xqd fxuyd vsolqh t fxdguäwlfd hvwä frpsohwdphqwh ghwhuplqdgd sru
xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwhv 0 ' E0��uf | xq frqmxqwr gh sxqwrv
Kfc K�c K�c ���c K2�n�c ���c K2u3�c K2u |d txh orv uhvwdqwhv vh fdofxodq sru +71<,1

Ho sroðjrqr irupdgr sru orv sxqwrv Kfc K�c K�c ���c K2�n�c ���c K2u3�c K2u hv oodpdgr sr0
oðjrqr E0vsolqh r sroðjrqr �gh Erru� gh v/ orv fxdohv wdpelìq vh ghqrwdq sru _3� '
Kfc _f ' K�c ���c _u3� ' K2u3�c _u ' K2u�

Xqd fxuyd vsolqh ghvfulwd hq wìuplqrv gho sroðjrqr E0vsolqh hv oodpdgd fxuyd
E0vsolqh1

Hq od �jxud +71:, vh suhvhqwd xqd fxuyd E0vsolqh fxdguäwlfd frq rfkr sxqwrv gh
frqwuro irupdgd sru vhlv fxuyd odv fxdohv vh xqhq frq xqd frqwlqxlgdg gh ��1 Hq od
�jxud +71;, vh suhvhqwd rwud fxuyd E0vsolqh fxdguäwlfd frq od fxdo vh glexmr od ohwud
�v�1

Xqd lpsruwdqwh surslhgdg txh odv fxuydv gh Eì}lhu qr frpsduwhq frq odv fxuydv
E0vsolqh/ hv ho frqwuro orfdo1 Hq xqd fxuyd gh Eì}lhu ho fdpelr gh xq yìuwlfh gh frqwuro
dihfwd d od fxuyd frpsohwd +hvwh hv xq fdpelr joredo, 1 Vlq hpedujr ho fdpelr gh
xq yìuwlfh gh frqwuro hq fxuyd fxdguäwlfd E0vsolqh dihfwd d or päv wuhv vhjphqwrv gh
fxuyd1

Od surslhgdg frqwuro orfdo hv xqd gh odv sulqflsdohv ud}rqhv txh kd khfkr txh odv
fxuydv E0vsolqh vhdq wdq srsxoduhv/ sru hmhpsor hq ho fdvr gh glvhôr gh ixhqwhv hv px|
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Iljxud�71:= Fxuyd E0vsolqh fxdguäwlfd irupdgd sru ho sroðjrqr gh Erru/ _3�c ���c _S�

Iljxud�71;= Fxuyd E0vsolqh fxdguäwlfd irupdgd sru ho sroðjrqr gh Erru _3�c ���c _�.�
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Iljxud�71<= Fxuyd gh E0vsolqh od fxdo frqwlhqh xq vhjphqwr gh oðqhd uhfwd irupdgdsru orv sxqwrv _�c _e | _D�
lpsruwdqwh txh orv fdpelrv hq od ixhqwh vhdq orfdohv | qr dihfwhq glvhôr frpsohwr1

Rwud frqvhfxhqfld gho frqwuro orfdo hv od gh srghu lqfoxlu vhjphqwrv gh oðqhd uhfwd
hq xqd fxuyd fxdguäwlfd E0vsolqh/ |d txh vl wuhv yìuwlfhv gh frqwuro vrq frolqhdohv
ho vhjphqwr fxdguäwlfr ghwhuplqdgr sru hoorv hv olqhdo1 Hq frqvwudwh xqd fxuyd gh
Eì}lhu vlpsoh qr sxhgh frqwhqhu vhjphqwrv olqhdohv d phqrv gh txh hood plvpd vhd
olqhdo1

Sru hmhpsor hq od �jxud +71<, vh suhvhqwd xqd fxuyd E0vsolqh fxdguäwlfd od fxdo
glexmd od ohwud �p� hq grqgh h{lvwh xq vhjphqwr gh uhfwd irupdgd sru orv sxqwrv gh
frqwuro _�c _e | _D�

Fxuydv E0vsolqh Fxdguäwlfdv Fhuudgdv1
Gdgd xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwhv 0 ' E0��uf | xq sroljrqr gh

Erru irupdgr sru orv sxqwrv _3�c _fc _�c ���c c _2u3�c _2u1 Xqd fxuyd E0vsolqh fxdguäwlfd
fhuudgd r hv xqd fxuyd fxdguäwlfd E0vsolqh vl =

rE0f� ' _3� ' _2u ' rE0u�
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Iljxud�7143= Fxuyd E0vsolqh fxdguäwlfd fhuudgd1
Sru hmhpsor hq od �jxud +7143, vh pxhvwud xqd fxuyd E0vsolqh fxdguäwlfd fhuudgd/

gh�qlgd sru od vxfhvlöq gh qrgrv 0 ' E0��ef | orv sxqwrv _3� ' Kfc _f ' K�c _� ' K�c
_2 ' KDc _� ' K.�

Sdud orjudu txh od fxuyd E0vsolqh fhuudgd vhd gh �� hq Kf vhjýq +718, orv sxqwrv
K�c Kfc Ku3� ghehq gh vhu frolqhdohv | hvwdu hq sursruflöq gh {f G {u3� | dvð sru +719,
whqhprv txh=

Kf ' K2u ' {u3�{f n{u3� K2u3� n {f{f n{u3� K�
sru hmhpsor hq od �jxud +7144, vh suhvhqwd od plvpd fxuyd gh od �jxud +7143, vlq
hpedujr dtxð od xqlöq hq orv h{wuhprv hv gh ���

Fxuydv Vsolqh Fýelfdv1
Gdgd xqd vxfhvlöq gh qrgrv h{wulfwdphqwh fuhflhqwh 0 ' E0��uf c xqd fxuyd vsol0



447

Iljxud�7144= Fxuyd E0vsolqh fxdguäwlfd gh fhuudgd hq od fxdo od xqlöq hq orv h{wuhprvhv gh ���
qh fýelfd sru gh�qlflöq hv xqd fxuyd irupdgd sru vhfflrqhv gh fxuydv srolqrpldohv
fýelfdv odv fxdohv vh xqhq frq xqd frqwlqxlgdg gh �2�

Dvð sdud uhsuhvhqwdu xqd fxuyd vsolqh fýelfd hq od irupd gh Eì}lhu qhfhvlwdprv/
fxdwur sxqwrv gh frqwuro sru fdgd vhfflöq gh fxuyd hq grqgh fdgd sdu gh fxuydv vh
ghehq xqlu frq xqd frqwlqxlgdg gh �2�

Frpr fdgd fxduwr sxqwr gh xqlöq wlhqh xq vxelqglfh lpsdu +sxhv frplhq}d od
qxphudflöq ghvgh fhur, hvwrv sxqwrv vh sxhghq ghqrwdu frpr K�� | dvð sdud orjudu od
frqwlqxlgdg gh �� gh +719, K�� vh ghehq fdofxodu frpr=

K�� ' {�{�3� n{� K��3� n {�3�{�3� n{� K��n� +7143,
sdud � ' �c ��c u� ��

Sdud od frqwlqxlgdg gh �2 vhjýq +71;, ghehq gh h{lvwlu sxqwrv dx{lolduhv _� gh wdo
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Iljxud�7145= Frqglflöq gh frqwlqxlgdg gh �2 hq xqd fxuyd gh E0vsolqh1
irupd txh od glvwdqfld gh orv sxqwrv K��3� d K�� | _� d K��n� | od glvwdqfld gh orv sxqwrv
K��3� d _� | K��n� d K��n2 hvwìq hq sursurflöq gh {�3� = {� +�jxud 7145,1

Gh grqgh hvwrv sxqwrv vh fdofxodq sru =

K��32 ' � {�3� n{�{�32 n{�3� n{�
� _�3� n� {�3�{�3� n{�

� _� +7144,
K��3� ' E {�{�32 n{�3� n{� �_�3� n� {�32 n{�3�{�32 n{�3� n{�

� _�
sdud � ' 2c ���u� 2�
Sdud ho fdvr gh od sulphu fxuyd txh irupd do E0vsolqh fýelfr/ orv sxqwrv Kf | K�

vrq fxdohvtxlhud shur sdud orjudu txh od glvwdqfld hqwuh K2 | K� | _� | K2 hvwì hq xqd
sursruflöq gh {f G {�c K2 vh gheh fdofxodu frpr=

K2 ' � {�{f n{�
� K� n� {f{f n{�

� _� +7145,
Or plvpr sdvd sdud od ýowlpd fxuyd/ dtxð orv sxqwrv K�u3� | K�u vrq duelwudulrv |
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K�u32 vh gheh fdofxodu sru=

K�u32 ' {u3�{u32 n{u3�_u3� n {u32{u32 n{u3�_u +7146,
Dvð hq jhqhudo xqd fxuyd vsolqh fýelfd hvwä frpsohwdphqwh ghwhuplqdgd sru xq

xqd vxfhvlöq gh qrgrv hvwulfwdphqwh fuhflhqwh 0 ' E0��uf | xq frqmxqwr gh sxqwrv _3�/
_fc ���c _uc _un� orv fxdohv irupd ho sroðjrqr �gh Erru� grqgh =

_3� ' Kf
_f ' K�
_u ' K�u3�

_un� ' K�u
fdofxodqgr orv sxqwrv gh frqwuro uhvwdqwhv gh odv fxuydv txh irupdq do E0vsolqh fýelfr
sru phglr gh +7143,/ +7144, +7145, | +7146,1

Hq od �jxud +7146, vh suhvhqwd ho E0vsolqh fýelfr irupdgr sru orv plvprv sxqwrv
gh frqwuro gho E0vsolqh fxdguäwlfr gh od �jxud +71:, dtxð srghprv revhuydu txh hvwd
fxuyd hv päv dfhqwxdgd txh od fxdguäwlfd |d txh odv xqlrqhv vrq päv vxdyhv/ ìvwr
plvpr vh revhuyd hq do frpsdudu odv grv �v� txh vh suhvhqwdq hq odv �jxudv +71;, |
+7147,1

Ho frqwuro orfdo hq ho fdvr gh odv fxuydv E0vsolqhv fýelfdv qr hv wdq orfdo frpr
sdud odv fxdguäwlfdv1 \d txh do pryhu xq yìuwlfh gh frqwuro _� vh yhq dihfwdgrv fxdwur
vhjphqwrv gh od fxuyd1
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Iljxud�7146= Fxuyd E0vsolqh fýelfd irupdgd sru ho sroðjrqr gh Erru/ _3�c ���c _S�

Iljxud�7147= Fxuyd E0vsolqh fýelfd irupdgd sru ho sroðjrqr gh Erru _fc ���c _�.�
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Fdsðwxor 8Fxuydv E0vsolqhv1
Hq ho fdsðwxor dqwhulru vh kdeoö gh odv fxuydv E0vsolqh fxdguäwlfdv | fýelfdv frpr
dtxhoodv fxuydv vsolqh hq od irupd gh Eì}lhu irupdgdv sru ho sroðjrqr gh Erru r E0
vsolqh/ hq hvwh fdsðwxor srguhprv jhqhudol}du hvwh frqfhswr sru phglr gho dojrulwpr
gh Erru d sduwlu gh fxdo wdpelìq surixqgl}duhprv od whruðd gh hvwdv fxuydv1 Dvð
glvfxwluhprv od glihuhqfldelolgdg frqwlqxd gh xqd fxuyd E0vsolqh/ odv lpsolfdflrqhv gh
od lqvhuflöq uhshwlgd gh qrgrv | ho eorvvrp E0vsolqh1
814 Ho Dojrulwpr gh Erru1
Ho dojrulwpr gh Erru sxeolfdgr sru Fduo gh Erru hq 4<:5 ^9` gh�qh frpsohwdphqwh
odv fxuydv E0vsolqh dqäorjdphqwh d frpr ho dojrulwpr gh Fdvwhomdx gh�qh odv fxuydv
gh Eì}lhu/ hvwh dojrulwpr hvwä edvdgr hq ho hihfwr txh wlhqh od lqvhuflöq uhshwlgd gh
xq qrgr vreuh ho sroðjrqr gh frqwuro E0vsolqh1

Sru vlpsolflgdg od ghvfulsflöq gh hvwh dojrulwpr vh kduä hq wìuplqrv gh fxuydv
ixqflrqdohv glvfxwlgdv hq od vhfflöq 515/ vlq hpedujr od jhqhudol}dflöq sdudpìwulfd
wdpelìq vhuä glvfxwlgd1

Frqwlqxduhprv xvdqgr od yduldeoh & sdud ghqrwdu ho judgr gh odv fxuydv | u
44<
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ghqrwduä od fdqwlgdg gh vhjphqwrv gh fxuyd txh irupdq ho vsolqh1 Od vxfhvlöq gh
qrgrv 0 ' E0��un2&32f hvwduä irupdgd sru xqd vxfhvlöq gh qrgrv qr ghfuhflhqwhv hq
frqvwudvwh frq orv fdsðwxorv dqwhulruhv hq grqgh od vxfhvlöq 0 hvwded irupdgd sru
qýphurv hvwulfwdphqwh fuhflhqwh4 / dvð sxhgh vxfhghu txh 0� ' 0�n� ' � � � ' 0�n63�c
hq hvwh fdvr vh glfh txh 0� wlhqh pxowlsolflgdg 6 | hq sduwlfxodu vl 6 ' � wdpelìq vh
glfh txh 0� hv gh pxowlsolflgdg vlpsoh1

Ho lqwhuydor d0&3�c 0un&3�o vhuä oodpdgr lqwhuydor grplqlr r gh gh�qlflöq | orv
qrgrv frqwhqlgrv hq ìvwh vrq oodpdgrv qrgrv grplqlr1

Gh�qlflöq 8141 Vhdq & | u grv hqwhur srvwlyrv | xqd vxfhvlöq gh qrgrv qr
ghfuhflhqwh 0 ' E0��un2&32f � Odv & n u devflvdv gh Juhylooh vh gh�qhq frpr=

� � ' �& E0� n � � �n 0�n&3�� ( � ' fc ���c un & � �� +814,
Dvð gdgr 0 ' E0��un2&32f | xq frqmxqwr gh rughqdgdv gh Erru _� vreuh odv devflvdv

gh Juhylooh srghprv gh�qlu xq sroðjrqr E0vsolqh � irupdgr sru orv sxqwrv E� �c _��
sdud � ' fc ���c u n & � �5 +grqgh orv � � vh fdofxodq 814, / ho fxdo hv xqd ixqflöq
olqhdo sru shgd}rv frq sxqwrv gh uxswxud hq odv devflvdv gh Juhylooh/ sru hmhpsor
revhuyhprv od �jxud +814,1
81414 Lqvhuflöq gh Qrgrv1
Lqlflduhprv od glvfxvlöq gho hihfwr txh wlhqh od lqvhuflöq gh qrgrv vreuh ho sroðjrqr
E0vsolqh sru phglr gho vljxlhqwh hmhpsor1

Hmhpsor 8141
4 H{fhswr hq od vhfflöq hq grqgh glvfxwlprv odv ixqflrqhv E0vsolqh | glihuhqfldv glylglgdv/ |d txhhvwdv ýowlpdv sru gh�qlflöq shuplwhq qrgrv uhshwlgrv15 Vlq hpedujr orv vxelqglfhv gh hvwh sroðjrqr vrq glqwlqwrv d orv sroðjrqrv E0vsolqh gh�qlgrv hq hofdsðwxor 7 hq hvwh fdvr hpslhq}dq hq 3 | whuplqdq hq O. n � 4=
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Iljxud�814= Devflvdv gh Juhylooh sdud yduldv vxfhvlrqhv gh qrgrv | judgrv frq vxfruuhvsrqglhqwh sroðjrqr � / sdud od �jxud vxshulru l}txlhugd & ' �c u ' �/ od vxshulrughuhfkd & ' 2c u ' 2 | od lqihulru & ' �c u ' 2�
Vhdq & ' 2c u ' �c xqd vxfhvlöq gh qrgrv qr ghfuhflhqwh 0 ' E0��Df | xq frqmxqwr

gh rughqdgdv gh Erru i_�j�'fc���ce/ dvð gh +814, fdofxodprv odv devflvdv gh Juhylooh frpr
� � ' 0�n0�n�2 sdud � ' fc ���c e/ gh grqgh ho sroðjrqr E0vsolqh � hvwä irupdgr sru orv
sxqwrv iE� �c _��j�'fc��ce1

Dkrud vxsrqjdvh txh ghvhdprv lqvhuwdu ho sxqwr % 5 d0�c 02o � d0�c 0eo frpr xq
qxhyr qrgr gh od vxfhvlöq 0/ hqwrqfhv sdud hvwh fdvr vh jhqhudq grv qxhydv devflvdv
gh Juhylooh +txh ghqrwduhprv sru �%� | �%2, gdgdv sru=

�%� ' 0� n %2 +815,
�%2 ' %n 022

gh grqgh vxv fruuhvsrqglhqwhv rughqdgdv gh Erru vh fdofxodq sru od lqwhusrodflrqhv
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Iljxud�815= Sroðjrqr E0vsolqh do lqvhuwdu ho sxqwr % hq od vxfhvlöq gh qrgrv 0 ' E0��Sf�
olqhdohv +ghqrwdgdv sru _%� | _%2, +�jxud 815,=

_%� ' � � � �%�� � � � f_f n �%� � �f�� � � f_�_%2 ' �2 � �%�� 2 � �� _� n �%2 � � �� 2 � � �_2
| gh +814, | +815, hvwdv hfxdflrqhv vh sxhghq hvfulelu uhvshfwlydphqwh frpr=

_%� ' 02 � %02 � 0f_f n %� 0f02 � 0f_� +816,
_%2 ' 0� � %0� � 0�_� n %� 0�0� � 0�_2

Gh grqgh od qxhyd vxfhvlöq gh qrgrv txh lqfox|h d % gdgd sru 0 ' E0fc 0�c 02 ' %/
0� ' 02c 0e ' 0�c 0D ' 0ec 0S ' 0D� irupd xq qxhyr sroðjrqr E0vsolqh +ghqrwdgr sru
� %, gh�qlgr sru orv sxqwrv iE�%� c _%� �j�'fc��cD frq=

�%f ' � fc _%f ' _f
�%� ' 0� n %2 c �%2 ' %n 022
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�%� ' � �3�c _%� ' _�3�

sdud � ' �c ec D1
Hvwh surfhvr vh sxhgh ghvfulelu hq irupd dojrulwplfd frpr vljxh1
Dojrulwpr gh lqvhuflöq gh qrgrv1
Gdgd xqd vxfhvlöq gh qrgrv qr ghfuhflhqwhv 0 ' E0��un2&32f +sdud & | u hqwhurv

srvlwlyrv, | xq frqmxqwr gh rughqdgdv gh Erru i_�j�'fc���cun&3� odv fxdohv irupdq xq
sroðjrqr E0vsolqh � frq orv sxqwrv iE� �c _��j�'fc���cun&3� vl lqvhuwduprv xq qxhyr qrgr
% 5 d0U c 0Un�o � d0&3�c ���c 0un&3�o hq 0 vh jhqhud xq qxhyr sroðjrqr � % irupdgr sru orv
sxqwrv iE�%� c _%� �j�'fc���cun& orv fxdohv vh fdofxodq sru phglr gho vljxlhqwh dojrulwpr=

41 Rewhqhu ho pd|ru U wdo txh 0U � % 	 0Un��
Vl % ' 0U | 0U hv gh pxowlsolflgdg & hqwrqfhv sdudu1
Vl qr=

51 Sdud � ' fc ���c U � & n �
�%� ' � �c _%� ' _�

61 Sdud � ' U � & n 2c ���c U n �
�%� ' �& E0� n � � �n 0�n&32� n �&%�

_%� ' � � � �%�� � � � �3�_�3� n �%� � � �3�� � � � �3� _�' 0�n&3� � %0�n&3� � 0�3�_�3� n %� 0�3�0�n&3� � 0�3�_�71 Sdud � ' U n 2c ���c un &
�%� ' � �3�c _%� ' _�3�
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Iljxud�816= Sroðjrqr gh E0vsolqh do lqvhuwdu orv sxqwrv %c + hq 0 ' E0��Df 1
81 Uhqxphudu od vxfhvlöq gh qrgrv lqfox|hqgr % frpr 0Un�
91 Uhpsod}du u sru un ��

Hv lpsruwdqwh frpsuredu txh hvwh ho dojrulwpr hv frqvlvwhqwh/ hv ghflu txh ho
surfhvr qr ghshqgh gho rughq hq txh vh lqvhuwhq orv qrgrv/ sru hmhpsor vxsrqjdprv
txh & ' 2 / u ' � | dvð wrphprv 0 ' E0��Df | xq frqmxqwr gh sxqwrv gh Erru i_�j�'fc��cevreuh odv devlvdv gh Juhylooh i� �j�'fc���ce �

Vl %c + 5 d0�c 02o hqwrqfhv revhuyhprv txh do lqvhuwdu hq 0 orv sxqwrv % | + | + |
% +hq hvh rughq, vhjýq ho dojrulwpr gh lqvhuflöq whqhprv orv sroðjrqrv txh suhvhqwdq
hq odv �jxudv +816, | +817, uhvshfwlydphqwh/ dtxð vh sxhgh dsuhfldu txh _%+2 ' _+%2 �

Sursrvlflöq 8141 Vhdq & | ugrv hqwhurv srvlwlyrv/ 0 ' E0��un2&32f xqd vxfhvlöq
gh qrgrv fuhflhqwh | xq frqmxqwr gh rughqdgdv gh Erru i_�j�'fc���cun&3� c orv fxdohv
irpdq xq sroðjrqr E0vsolqh � frq orv sxqwrv iE� �c _��j�'fc���cun&3�/ hq grqgh orv ydoruhv
� � vh fdofxodq frq +814,1

Vxsrqjdprv txh vh lqvhuwdq orv sxqwrv % | + 5 d0&3�c 0un&3�o hq od vxfhvlöq gh
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Iljxud�817= Sroðjrqr gh E0vsolqh do lqvhuwdu orv sxqwrv +c % hq 0 ' E0��Df 1
qrgrv 0 frq ho dojrulwpr gh lqvhuflöq1 Vl � %+ | � +% ghqrwd orv sroðjrqrv irupdgrv do
lqvhuwdu % | + | + | % uhvshfwlydphqwh hqwrqfhv � %+ ' � +%1

Ghprvwudflöq=
Vhd % 5 d0U c 0Un�o c sru ho sdvr 8 gho dojrulwpr gh lqvhuflöq gh qrgr=

_%� ' � � � �%�� � � � �3�_�3� n �%� � � �3�� � � � �3� _� +817,0�n&3� � %0�n&3� � 0�3�_�3� n %� 0�3�0�n&3� � 0�3�_�sdud � ' U � & n 2c ���c U n ��
Gh ljxdo irupd vl + 5 d0a c 0an�o

_+� ' � � � �+�� � � � �3�_�3� n � +� � � �3�� � � � �3� _� +818,0�n&3� � +0�n&3� � 0�3�_�3� n + � 0�3�0�n&3� � 0�3�_� +819,
sdud � ' a � & n 2c ���c a n ��
Hq fdvr gh txh d0U3&n2c 0Un�o_ d0a3&n2c 0an�o ' B qr kd| qdgd txh suredu |d txh

fdgd surfhvr gh lqvhuflöq qr wlhqh lqihuhqfld vreuh ho rwur | dvð � %+ ' � +%/ hq fdvr
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frqwudulr=

_%+�n� ' �%�n� � �%+�n��%�n� � �%� _%� n �%+�n� � �%��%�n� � �%� _%�n� '0�n&3� � +0�n&3� � 0�_%� n + � 0�0�n&3� � 0�_%�n�
grqgh �%+�n� ' �& E0�n� n � � �n 0�n&3o� n �& E%n +� |

_+%�n� ' � +�n� � �+%�n��+�n� � � +� _+� n �+%�n� � �+��+�n� � �+� _+�n� '0�n&3� � %0�n&3� � 0�_+� n %� 0�0�n&3� � 0�_+�n�
grqgh �+%�n� ' �& E0�n� n � � �n 0�n&3o�n �& E+n%�/ orjudqgr od ljxdogdg gh hvwdv grv ýo0

wlpdv h{suhvlrqhv do vxvwlwxlu _%� c _%�n�c _+� c _+�n� sru +817, | +818,1 ��
Uhjuhvhprv dkrud do hmhpsor 814 | revhuyhprv txh vl uhlqvhuwdprv xqd yh} päv

ho qrgr % hq 0 od qxhyd devflvd gh Juhylooh txh vh jhqhud frqflgh frq % |d txh=
�%%2 ' 02 n %2 ' %n %2 ' %

| od fruuhvsrqglhqwh rughqdgd gh Erru hv=
_%%2 ' �%%2 � �%��%2 � �%� _%� n �%%2 � �%2�%2 � �%� _%2

d sduwlu gh hvwh prphqwr fxdotxlhu uhlqvhuflöq gh % qr jhqhud qxhyd devflvdv gh
Juhylooh ql rughqdgd gh Erru +�jxud 818, vh glfh hqwrqfhv txh _%%2 hv xq sxqwr hq od
fxuyd E0vsolqh1

Hq jhqhudo sdud judgr & od lqvhuflöq uhshwlgd gh xq qrgr % ghvsxìv txh ìvwh
wlhqh pxowlsolflgdg & qr hmhufh qlqjýq fdpelr vreuh ho sroðjrqr dvrfldgr E0vsolqh |
od fruuhvsrqglhqwh rughqdgd gh Erru hv xq sxqwr vreuh od fxuyd E0vsolqh1 Hvwh khfkr
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hv od fodyh gho dojrulwpr gh Erru/ sdud suhvhqwduor qhfhvlwduhprv dqwhv od vljxlhqwh
gh�qlflöq1

Iljxud�818= Do uhlqvhuwdu 6 yhfhv r päv ho qrgr % ho sroðjrqr E0vsolqh txhgd vlqfdpelr1
Gh�qlflöq 815= Od devflvd gh Juhylooh txh vh jhqhud do lqvhuwdu o � �eSer xq

qýphur % hvwd gdgd sru
� o� ' �& E0� n � � �n 0�n&3o3�� n �& E o3�eSer%n � � �n %�

frq � ' U � & n o n �c ���c U n � | 0� n � � �n 0�n&3o3� ' f vl � 	 �n & � o � �1
Dojrulwpr gh Erru1
Vl ghqrwdprv xqd fxuyd E0vsolqh gh judgr & frq sroðjrqr gh frqwuro � sru �&�

| vx ydoru hq ho sduäphwur % 5 d0U c 0Un�� � d0&3�c 0un&3�o sru d�&� o E%� hqwrqfhv ho
dojrulwpr gh Erru vh gh�qh frpr=
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_o� E%� ' � o3�� � � o�� o3�� � � o3��3� _o3��3� E%� n � o� � � o3��3�� o3�� � � o3��3� _o3�� E%� +81:,
' 0�n&3o � %0�n&3o � 0�3�_o3��3� E%� n %� 0�3�0�n&3o � 0�3�_o3�� E%� +81;,

sdud o ' �c ���c & �6 | � ' U � & n o n �c ���c U n � | hqwrqfhv
d�&� o E%� ' _&36Un� E%� +81<,

hv ghflu _&36Un� hv ho ydoru gh od fxuyd E0vsolqh hq %1 Hq grqgh6 ghqrwd od pxowlsolflgdg
gh % | _f� E%� ' _��

Xq lpsruwdqwh fdvr hvshfldo gho dojrulwpr gh Erru vh wlhqh vl od vxfhvlöq gh qrgrv
wlhqh od vljxlhqwh irupd=

f ' 0f ' 0� ' � � � ' 0&3� 	 0& ' 0&n� ' � � � ' 02&3� ' �
dvð 0f | 0& wlhqhq pxowlsolflgdg & | odv devflvdv gh Juhylooh sdud hvwh fdvr hvwäq gdgdv
sru=

� � ' �& �n&3�[
�'� 0� ' �& ( � ' fc ���c & +8143,

Hqwrqfhv sdud f � | � � | U ' & � � ho dojrulwpr gh Erru txhgd=
_o� E|� ' 0�n&3o � |0�n&3o � 0�3�_o3��3� E|� n |� 0�3�0�n&3o � 0�3�_o3�� E|�

sdud o ' �c ���c & | � ' oc ���c & hq grqgh 0�n&3o ' �c 0�3� ' f/ dvð hvwd ýowlpd h{suhvlöq
vh sxhgh hvfulelu frpr=

_o� E|� ' E�� |�_o3��3� E|� n |_o3�� E|� +8144,
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ÀHo fxdo hv od irupxod +6144, gho dojrulwpr gh Fdvwhomxd $6 / hvwr pxhvwud txh ho

dojrulwpr gh Fdvwhomdx hv xq fdvr sduwlfxodu gho gh Erru1
Od uhvwulfflöq do lqwhuydor dfc �o qr hv hvhqfldo |d txh wrgdv odv frqvwuxfflrqhv vrq

lqyduldqwhv edmr wudqvirupdflrqhv gh sduäphwurv d�qhv1 Dvð vl grv qrgrv dg|dfhqwhv
gh fxdotxlhu vxfhvlöq gh qrgrv wlhqhq pxowlsolflgdg & od fruuhvsrqglhqwh fxuyd E0
vsolqh hqwuh ìvwrv qrgrv hv xqd fxuyd gh Eì}lhu/ fx|r ho sroðjrqr gh frqwuro hv xq
sroðjrqr gh Eì}lhu vreuh devflvdv gh Juhylooh ljxdophqwh hvsdfldgdv1

Dvð/ vl hq xqd fxuyd E0vsolqh gh judgr & vreuh xq frqmxqwr duelwudulr gh qrgrv
vh uhlqvhuwd fdgd qrgr gh wdo irupd txh wrgrv whqjdq pxowlsolflgdg &1 Ho sroðjrqr
E0vsolqh fruuhvsrqglhqwh d hvwd qxhyd vxfhvlöq gh qrgrv hv xq sroðjrqr sru slh}dv gh
Eì}lhu gh od plvpd fxuyd/ hvwr pxhvwud txh odv fxuydv E0vsolqh vrq srolqrplrv sru
slh}dv vreuh d0&3�c 0un&3�o �
815 Glihuhqfldelolgdg Frqwlqxd gh odv Fxuydv E0vsolqh1
Frqvlghuhprv od vxfhvlöq gh qrgrv=

f ' 0f ' 0� ' � � � ' 0&3�
	 0& ' 0&n� ' � � � ' 0&no3�
	 0&no ' 0&non� ' � � � ' 02&no3� ' �

Dvð 0& wlhqh pxowlsolflgdg o | sru +8144, ho dojrulwpr gh Erru hvwä gdgr sru=
_o� E0&� ' E�� 0&�_o3��3� E0&� n 0&_o3�� E0&�

6 Frq ho vxelqglfh l fruulhqgr gh u d n=
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sdud o ' �c ���c & | � ' oc ���c & / orv fxdohv frpr vh phqflrqr dqwhulruphqwh vrq

&� o qlyhohv gho dojrulwpr gh Fdvwhomdx | dvð gh +716, orv grv vhjphqwrv gh fxuyd txh
vh xqhq hq 0& vrq do phqrv & � o yhfhv glihuhqfldeohv1

Gh qxhyr frpr vh glmr dqwhv wrgd od frqvwuxfflöq gho E0vsolqh hv lqyduldqwh ed0
mr wudqvirupdflrqhv gh sduäphwurv d�qhv | hvwh dujxphqwr wdpelìq hv yäolgr sdud
fxdotxlhu lqwhuydor d0�c 0�n�o�

Vl txhuhprv lqyhvwljdu txh wdq vxdyh hv xqd fxuyd E0vsolqh hq xq qrgr/ srghprv
iru}du d txh vxv grv yhflqrv whqjdq pxowlsolflgdg & Àvlq fdpeldu od fxuyd$ | dsolfdprv
ho dujxphqwr dqwhulru1

Dvð xq fxuyd E0vsolqh gh�qlgd sru ho dojrulwpr gh Erru hv +do phqrv, gh �&3o
hq orv qrgrv frq pxwlsolflgdg o1 \ gh �&3� vl wrgrv orv qrgrv vrq vlpsohv +plvpr
uhvxowdgr txh rewxylprv do �qdo gho fdsðwxor 5 frq odv ixqflrqhv E0vsolqh,1
816 Ho Fdvr Sdudpìwulfr1
Sru vxsxhvwr od fxuyd E0vsolqh wdpelìq sxhgh vhu sduäphwulfd/ wrgr or txh whqhprv
txh kdfhu hv xvdu od fxuydv ixqflrqdohv E0vsolqh +wrgdv vreuh od plvpd vxfhvlöq gh
qrgrv, sdud fdgd frpsrqhqwh gh od fxuyd1

Dvð gdgrv grv hqwhurv srvlwyrv u | & xqd vxfhvlöq gh qrgrv qr ghfuhflhqwh 0 '
E0��un2&32f | xq frqmxqwr gh sxqwrv _� '

59999997
_%�_+�_5�

6::::::8 5 .�c sdud � ' fc ���c u n & � �/ vl
| 5 d0U c 0Un�o � d0&3�c 0un&3�o ho dojrulwpr gh Erru sdud od fxuyd sdudpìwulfd hvwä
gdgr sru=
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Iljxud�819= Od vxfhvlöq gh qrgrv hv �glexmdgd� hq ho sroðjrqr gh frqwuro gh od fxuydsdudpìwulfd E0vsolqh frq & ' �c u ' D� Ho lqwhuydor d0ec 0Do vh slqwd frq oðqhd pävqhjud1

_�co ' 0�n&3o � |0�n&3o � 0�3�_�3�co3�E|� n |� 0�3�0�n&3o � 0�3�_�co3�E|�
sdud o ' �c ���c &�6 | � ' U�&non�c ���c Un�1 Dtxð6 uhsuhvhqwd od pxowlsolflgdg

gh | | _�coE|� '
59999997

_%�coE|�_+�coE|�_5�coE|�

6::::::8 c
59999997

_%�cf_+�cf_5�cf

6::::::8 '
59999997

_%�_+�_5�

6::::::8 1
Dvð hq ho sulphu qlyho gho dojrulwpr gh Erru +sdud o ' �� vh wrpdq wrgdv odv

vxevxfhvlrqhv gh &n� qrgrv txh frqwlhqhq ho lqwhuydor d�U c �Un�o c pdshdqgr ho ydoru
gh | vreuh ho sroðjrqr irupdgr sru orv sxqwrv _� rewhqlhqgr orv qxhyrv sxqwrv _�� E|� '



46559999997
_%�c�E|�_+�c�E|�_5�c�E|�

6::::::8 +sdud � ' U � &n 2c ���c U n �,c ìvwh surfhglplhqwr vh uhslwh hq ho vljxlhqwh
qlyho sdud wrgdv odv vxevhfflrqhv gh & qrgrv txh frqwlhqhq d�U c �Un�o frq ho sroðjrqr
irupdgr sru orv _�� E|� rewhqlhqgr dvð orv qxhyr sxqwrv _2� E|� '

59999997
_%�c�E|�_+�c�E|�_5�c�E|�

6::::::8/ hwf1 Hq ho
ýowlpr qlyho vh pdshd orv d�U c �Un�o kdfld _&3�U E|�c _&3�Un�E|� sdud rewhqhu ho sxqwr _&Un�hq od fxuyd E0vsolqh1

Jhrpìwulfdphqwh ho dojrulwpr gh Erru �glexmd� od vxfhvlöq gh qrgrv hq odv uhfwdv
txh irupd ho sroðjrqr gh frqwuro hq fdgd qlyho kdvwd hydoxdu ho sxqwr |c dvð od vxevx0
fhvlöq gh & n � qrgrv 0fc ���c 0& hv pdshdgd d od uhfwd txh sdvd sru orv sxqwrv _fc _�
+txh vh ghqrwd _f_�,/ orv vljxlhqwhv & n � qrgrv 0�c ���c 0&n� vrq pdshdgrv d _�_2 hwf1

Sru hmhpsor hq od �jxud +819, vh pxhvwudq hvwrv pdshrv sdud xq E0vsolqh frq
& ' 2 | u ' Dc dtxð od pxowlsolflgdg gho sulphu | ýowlpr qrgr hv gh 6/ dvð hq od uhfwd
irupdgd sru orv sxqwrv _f | _� vrodphqwh hvwd �glexmdgr� ho lqwhuydor d02c 0�o |d txh
od pxowlsolflgdg gh 0f kdfh txh vh lqwhusroh ho sxqwr _fc or plvpr vxfhgh frq 0.c _S |
od uhfwd irupdgd sru _S_.�

Hq odv �jxudv +81:,/ +81;, |+81<, vh pxhvwudq wuhv E0vsolqhv gh judgrv 5/ 6 | 7
uhvshfwlydphqwh1
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Iljxud�81:= E0vsolqh fxdguäwlfr irupdgr sru 46 vhfflrqhv gh fxuyd vreuh od vxfhvlöqgh qrgrv= 0 ' Efc fc �c 2c �c ec Dc Sc .c Hc bc �fc �f��

Iljxud�81;= E0vsolqh fýelfr irupdgr sru : vhfflrqhv gh fxuydv frq vreuh od vxfhvlöqgh qrgrv 0 ' Efc fc fc �c 2c �c ec Dc Sc Sc S��
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Iljxud�81<= E0vsolqh gh judgr 7 irupdgr sru 45 vhfflrqhv gh fxuydv vreuh od vxfhvlöqgh qrgrv 0 ' Efc fc fc fc �c 2c �c ec Dc Sc .c Hc bc �fc ��c ��c ��c ���817 Lqvhuflöq gh Qrgrv Uhshwlgd1
Vh sxhgh lqvhuwdu päv | päv qrgrv ghqwur gh xqd vxfhvlöq gh qrgrv d frqwlqxdflöq
hvwxglduhprv hihfwr gh hvwh surfhvr1

Vhd xqd fxuyd E0vsolqh gh judgr & gh�qlgd vreuh od vxfhvlöq gh qrgrv 0 '
E0��un2&32f frq sroðjrqr gh frqwuro �� Vl � o ghqrwd ho sroðjrqr � irupdgr ghsxìv gh
uhdol}du o lqvhuflrqhv gh qrgrv glvwlqwrv hq d0&3�c 0un&3�o c hqwrqfhv d phglgd gh txh
vh lqvhuwh päv | päv qrgrv +yroylhqgrvh päv ghqvr ho lqwhuydor grplr d0&3�c 0un&3�o,
od vxfhvlöq gh sroðjrqrv irupdgd sru hvwdv uhlqvhuflrqhv frqyhujh d od fxuyd E0vsolqh
gh�qlgd sru ho sroðjrqr � 1

Hv ghflu vl=
*�4o<"� o ' d�&� o
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hq grqgh d�&� o ghqrwd d od fxuyd E0volqh gh judgr & frq sroðjrqr gh frqwuro &�

Gh od gh�qlflöq gh od devflvd gh Juhylooh | gho dojrulwpr gh Erru vdehprv txh od
fxuyd E0vsolqh vreuh xq flhuwr lqwhuydor d0�c 0�n�o ghshqgh vrodphqwh gh & n � sxqwrv
gh frqwuro/ _�c ���c _�n& � Dvð sdud % 5 d0�c 0�n�o

4�?E_�c ���c _�n&� � d�&� o E%� � 4@ E_�c ���c _�n&�
sru od surslhgdg gh hqyrowxud frqyh{d gh od fxuyd gh Eì}lhu1

Dvð ghehprv suredu txh sdud fxdotxlhu 0 : f srghprv hqfrqwudu xqd o wdo txh=
m� oE%�� d�&� E%�om � 0

\d txh � o hv frqwlqxd +ixqflöq olqhdo sru shgd}rv frqwlqxd, sdud fxdotxlhu 0 : f
srghprv hqfrqwudu o | B : f wdo txh vl=

��� o�n� � � o��� � B
+hq grqgh � � uhsuhvhqwd od � � �er�6@ devflvd gh Juhylooh, hqwrqfhv=

��� oE� o�n��� � oE� o���� � 0c
Dvð

4@ �� oE� o��c ���c � oE� o�n&���4�? �� oE� o��c ���c � oE� o�n&�� � &0
sdud dtxhoodv � odv fxdohv � � whqjdq frpr vxpdqgrv orv ydoruhv gh 0� | 0�n��

Sru rwur odgr qrwhprv txh=
4�?E_o�E|�� � d�&� o E|� � 4@ E_o�E|��

Dvð/
md�&� o E|�� � o, m � &0( , 5 d�c ���c � n &o c
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or fxdo �qdophqwh lpsolfd txh

md�&� o E|�� � oE|�m � &0
�

Hvwr pxhvwud txh od lqvhuflöq uhshwlgd gh qrgrv oohyd d od rewhqflöq gh od fxuyd
E0vsolqh1 Dvð/ vl vh lqvhuwd xqd fdqwlgdg vx�flhqwh gh qrgrv d od vxfhvlöq ho sroðjrqr
gh frqwuro uhvxowdqwh sxhgh vhu duelwuduldphqwh fhufdqr d od fxuyd1 \ hqwrqfhv hq yh}
gh jud�fdu od fxuyd gluhfwdphqwh vh sxhgh jud�fdu ho sroðjrqr uh�qdgr lqvhuwdqgr
päv qrgrv grqgh od fxuyd vhd päv surqxqfldgd | srfrv hq grqgh hv olqhdo1
818 Ho Eorvvrp E0vsolqh1
Uhfrughprv txh hq od vhfflöq 616 gh fdsðwxor 6 vh glvfxwlr od frqvwuxfflöq gh od ixqflöq
eorvvrp frpr xqd irupd frqyhqlhqwh sdud hydoxdu xqd fxuyd gh Eì}lhu/ ìvwh plvpr
sulqflslr vh sxhgh dsolfdu d fxuydv E0vsolqh1

Hmhpsor 8161 Vhd & ' u ' � hqwrqfhv wrphprv xqd vxfhvlöq gh qrgrv qr
ghfuhflhqwhv 0 ' E0��.f� Dkrud vxsrqjdprv txh hq ho �� �er�6J qlyho gho dojrulwpr gh
Erru hydoxdprv hq xq sxqwr glihuhqwh |� 5 d0ec 0Do +sdud � ' �c 2c �,/ |d txh orv ýqlfrv
sxqwrv gh Erru lqyroxfudgrv hq ìvwh surfhvr vrq _2c ���c _D uhvxowd od vljxlhqwh wdeod
+�jxud 8143,= _2

_� _��d|�o_e _�ed|�o _2ed|�c |2o_D _�Dd|�o _2Dd|�c |2o _�Dd|�c |2c |�o
+8145,
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Iljxud�8143= Ixqflöq eorvvrp E0vsolqh sdud & ' u ' � | xqd vxfhvlöq gh qrgrv0 ' E0��.f�

Dtxð vl wrgrv orv |� frlqflghq rewhqhprv ho dojrulwpr gh Erru1
Vh xvduä od qrwdflöq _ed|�c |2c |�o sdud ghqrwdu ho sxqwr _�Dd|�c |2c |�o frq ho fxdo

dghpäv vh sxhgh lqglfdu txh vh pdqhmd ho lqwhuydor d0ec 0Do�
Gh�qlflöq 8161 Gh�qlprv eorvvrp E0vsolqh ghqrwdgr sru _U d|�c ���c |&o frpr od

ixqflöq rewhqlgd do dsolfdu ho dojrulwpr gh Erru vreuh lqwhuydor d0U c 0Un�o frq sxqwrv
gh frqwuro _U3&n�c ���c _Un�xvdqgr glihuhqwhv dujxphqwrv |� hq fdgd � � �er�6J qlyho
+sdud � ' �c ��c & , gho dojrulwpr1

Dkrud revhuyhuprv txh vl hq ho hmhpsor 816 d|�c |2c |�o ' d02c 0�c 0eo +8145, wlhqh od
vljxlhqwh irupd=
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_2
_� _2
_e � _2
_D � � _2 ' _e d02c 0�c 0eo

Orv vðperorv � lqglfdq txh hvwrv sxqwrv qr vrq fdofxodgrv |d txh vxv ydoruhv qr
frqwulex|hq do uhvxowdgr �qdo1

Gh irupd vlplodu vl dkrud d|�c |2c |�o ' _e d0�c 0ec 0Do +8145, hv ljxdo d=
_2
_� �
_e _� �
_D � _� _� ' _e d0�c 0ec 0Do

| hv ghflu gh qxhyr uhfxshudprv xq sxqwr gh frqwuro1 Frqwlqxdqgr gh hvwd pdqhud
srghprv ghgxflu txh _e ' _e d0ec 0Dc 0So | _D ' _e d0Dc 0Sc 0.o +�jxud 8144, hvwh surfhvr
gh uhfxshudflöq gh sxqwrv gh frqwuro hv vlplodu d od ixqflöq eorvvrp sdud xqd fxuyd
gh Eì}lhu1

Hq jhqhudo vl xq vhjphqwr gh fxuyd gh xqd fxuyd E0vsolqh gh�qlgd vreuh d0U c 0Un�o
frq & n � wlhqh frpr sxqwrv gh frqwuro _U3&n�c ���c _Un�� Hqwrqfhv hvwrv hvwäq gdgrv
sru= _U3&n�n� ' _U d0U3&n�n�c ���c 0Un�o( � ' fc ���c &�
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Iljxud�8144= Uhfxshudflöq gh orv sxqwrv gh Erru sdud xq E0vsolqh fýelfr sru phglrgh gh od ixqflöq eorvvrp E0vsolqh1


