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�hiu�@U�L�

D lqwhjud�f�dr hvwrf�dvwlfd �h d ihuudphqwd e�dvlfd sdud r hvwxgr gr dsuh�fdphqwr
gh dwlyrv ghulydgrv4 qrv prghorv gh �qdq�fdv gh whpsr frqw��qxr1 D i�rupxod
gh Eodfn h Vfkrohv �h r h{hpsor pdlv frqkhflgr1 Rv prylphqwrv gh suh�frv gh
d�f�rhv/ v�dr iuhtxhqwhphqwh prghodgrv ~ wdqwr wh�rulfdphqwh txdqwr hps��ulfd0
phqwh ~ frpr vhjxlqgr xpd htxd�f�dr glihuhqfldo hvwrf�dvwlfd1 R olyur wh{wr gh
G1 Gx�h/ _G|qdplf dvvhw sulflqj wkhru|%/ xvd olyuhphqwh frqfhlwrv frpr r
whruhpd gh Jluvdqry h d i�rupxod gh Ih|qpdq0Ndf1

Xp frqkhflphqwr e�dvlfr gd lqwhjud�f�dr hvwrf�dvwlfd �h fdgd yh} pdlv qhfhvv�dulr
sdud txhp txhu dfrpsdqkdu d olwhudwxud prghuqd hp �qdq�fdv1

Hvwd lqwurgx�f�dr �d lqwhjud�f�dr hvwrf�dvwlfd �h gluljlgd sdud doxqrv gh grx0
wrxudgr h qr �qdo gh phvwudgr1 Xp frqkhflphqwr v�rolgr5 gh frqwlqxlgdgh/
olplwhv h idflolgdgh gh rshudu frp d qrwd�f�dr gh frqmxqwrv �h ixqgdphqwdo sdud
d frpsuhhqv�dr gr wh{wr txh vh vhjxh1 Xp frqkhflphqwr e�dvlfr gh lqwhjudo gh
Ohehvjxh �h uhfrphqg�dyho1 Qr hqwdqwr lqfox�� qr wh{wr dv gh�ql�f�rhv e�dvlfdv h rv
uhvxowdgrv ixqgdphqwdlv gd whruld gd lqwhjudo gh Ohehvjxh xvdgrv qr wh{wr1

��T
U�Lit TLh i i4T*L�
2�L ?�>�i* _L *��hL _i +� �@h|*ic RA�i i*i4i?|t Lu hi@* @?@*)t�t�c aL�? `�*i) : 5L?t�
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D qrwd�f�dr xvdgd �h qd vxd pdlru sduwh sdgu�dr1

���4ihLt�

Ghqrwr sru U r frqmxqwr grv q�xphurv uhdlv/ sru T r frqmxqwr grv q�xphurv
udflrqdlv h Q r frqmxqwr grv q�xphurv qdwxudlv i4> 5> = = =j1 Iuhtxhqwhphqwh suh0
flvdprv frqvlghudu r frqmxqwr grv q�xphurv uhdlv dfuhvflgr grv srqwrv 4 h �41
Gh�qlprv �U @ U ^ i�4>4j1 H ^�4>4` @ �U1 Dv gh�ql�f�rhv gh vrpd/ pxowl0
solfd�f�dr h gh rughp v�dr h{whqglgdv d �U @ U ^ i�4>4j gh prgr qdwxudo=

41 {.4 @ 4 vh { 5 U ^ i4j>
51 {�4 @ {. +�4, @ �4 vh { 5 U ^ i�4j>
61 D glihuhq�fd 4�4 q�dr �h gh�qlgd>

71 { � 4 @ 4 vh { 5 +3>4` h { � 4 @ �4 vh { 5 +�4> 3,>

81 �4 ? { ? 4 sdud wrgr { 5 U1

R p�rgxor gh xp q�xphur uhdo { �h ghqrwdgr m{m1 D sduwh srvlwlyd gh { �h
ghqrwdgd {. @ pd{i{> 3j h d sduwh qhjdwlyd {� @ pd{i�{> 3j1 �H fodur txh
m{m @ {. . {�1

6�?
U�Lit i ti^�	i?U�@t�

Vh i �h xpd ixq�f�dr hqwuh rv frqmxqwrv D h E hvfuhyhprv i = D $ E1 Vh D
h E v�dr frqmxqwrv gh q�xphurv uhdlv gl}hprv txh d ixq�f�dr i �h hvwulwdphqwh
fuhvfhqwh vh d ? e lpsolfdu i+d, ? i+e,1 H i �h fuhvfhqwh +rx �dv yh}hv glwd
q�dr0ghfuhvfhqwh, vh d ? e lpsolfdu i+d, � i+e,1 Xpd vhtxahqfld gh q�xphurv
uhdlv { = Q $ U �h ghqrwdgd sru +{q,q1 Vh d vhtxahqfld wlyhu olplwh hvwh vhu�d
ghqrwdgr sru olpq$4 {q1 Vh +{q,q �h xpd vhtxahqfld h n = Q $ Q �h xpd ixq�f�dr
hvwulwdphqwh fuhvfhqwh srghprv irupdu d qryd vhtxahqfld +{n+q,,q fxmr q0�hvlpr
whupr �h {n+q,1 Vh xpd vhtxahqfld whp olplwh wrgd vxevhtxahqfld whp r phvpr
olplwh1 Vh +{q,q �h xpd vhtxahqfld vhpsuh h{lvwh �{ @ olp vxsq$4 {q 5 �U1 R
olplwh vxshulru gh +{q,q �h fdudfwhul}dgr shodv sursulhgdghv=

41 H{lvwh vxevhtxahqfld +{n+q,,q wdo txh olpq$4 {n+q, @ �{>

51 Vh d vxevhtxahqfld +{n+q,,q frqyhujh hqw�dr olpq$4 {n+q, � �{1

Gh pdqhlud dq�dorjd gh�qlprv olp lqiq$4 {q/ r phqru olplwh gh xpd vxe0
vhtxahqfld gh +{q,q1 Xpd vhtxahqfld �h frqyhujhqwh vh h vrphqwh vh olp lqiq$4 {q @
olp vxs q$4{q 5 U1
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Vh D h E v�dr frqmxqwrv ghqrwr sru=

41 D ^E d xql�dr gh D h E>

51 D qE d glihuhq�fd gh D sru E1

61 Vh D � 
/ Df @ 
 qD ghqrwd r frpsohphqwdu gh D hp uhod�f�dr �d 
1

71 D _E d lqwhuvhf�f�dr gh D h E1

81 D�E r surgxwr fduwhvldqr gh D h E

91 S+
, r frqmxqwr grv vxefrqmxqwrv gh 
1

:1 D�E d glihuhq�fd vlp�hwulfd grv frqmxqwrv D h E1

Vh Dq> q 5 Q �h xpd vhtxahqfld gh frqmxqwrv ghqrwr sru=

41 Dq % D vh Dq � Dq.4 sdud wrgr q h D @ ^4q@4Dq1

51 Dq & D vh Dq.4 � Dq sdud wrgr q h D @ _4q@4Dq1

61 olp vxsDq @ _4n@4 ^4s@n Ds h olp lqi Dq @ ^4n@4 _4s@n Ds=

Vh L �h xp frqmxqwr q�dr yd}lr gh lqglfhv h [ @ i[l> l 5 Lj �h xpd idp��old gh
frqmxqwrv/ d xql�dr gd idp��old [ �h ghqrwdgd ^l5L[l @ i{> h{lvwh l 5 L> { 5 [lj1
D lqwhuvhf�f�dr �h ghqrwdgd _l5L[l @ i{>{ 5 [l>sdud wrgr l 5 Lj1 R surgxwr
fduwhvldqr gh [ �h ghqrwdgr sru

�l5L[l @ ii = L $ ^l5L[l> i+l, 5 [l sdud wrgr l 5 Lj=

Vh D � 
 �h xp frqmxqwr gh�qlprv d ixq�f�dr lqglfdgrud gh D/ "D = 
 $ i3> 4j
sru

"D+$, @

�
4 vh $ 5 D>
3 vh $ 95 D=

�*@ttit _i _�uihi?U�@M�*�_@_i�

Vxsrqkdprv X � Uq dehuwr h i @ +i4> = = = > ip, = X $ Up glihuhqfl�dyho1 Gl}h0
prv txh i �h gh fodvvh F4 vh d ghulydgd i 3 iru xpd ixq�f�dr frqw��qxd1 D ixq�f�dr
i �h F4 vh h vrphqwh h{lvwhp h v�dr frqw��qxdv dv ghulydgdv sdufldlv Cil

C{m
= X $ U/

4 � l � p/ 4 � m � q1 R rshudgru Odsodfldqr gh xpd ixq�f�dr i = Uq $ U �h

ghqrwdgr �i =@
Sq

l@4
C5i
C{5

l

1
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Vhmd Y xp hvsd�fr yhwruldo uhdo1 Xpd qrupd hp Y �h xpd ixq�f�dr m � m = Y $ U

frp dv vhjxlqwhv sursulhgdghv=

41 mym @ 3 lpsolfd y @ 3>

51 my .zm � mym. mzm sdud wrgr y> z 5 Y 1+ghvljxdogdgh wuldqjxodu,>

61 muym @ mummym vh u 5 U h y 5 Y 1

Xp hvsd�fr yhwruldo pxqlgr gh xpd qrupd �h fkdpdgr gh hvsd�fr qrupdgr1

H{hpsor 4 Qr Uq srghprv gh�qlu ydul�dv qrupdv1 D qrupd gd vrpd �h gh�qlgd
sru m{mV @ m{4m.= = =.m{qm vh { 5 Uq1 D qrupd gr p�d{lpr �h gh�qlgd sru m{mP @
pd{ im{4m> = = = > m{qmj1 H �qdophqwh d qrupd pdlv xwlol}dgd qr Uq �h d qrupd hx0
folgldqd= m{m @

sSq
o@4 {

5
o 1 Vh P �h r hvsd�fr yhwruldo gdv pdwul}hv p � q

gh�qlprv d qrupd gd pdwul} D @ +dlm,l�p>m�q sru mDm @
tSp

l@4

Sq
m@4 mdlm m51

Pdlv wdugh yhuhprv rxwurv h{hpsorv gh qrupdv frpr d qrupd gr hvsd�fr Os1

,tT@
UL _i �@?@U��

Vhmd +Y> m � m, xp hvsd�fr qrupdgr1

Gh�ql�f�dr 4 41 Xpd vhtxahqfld +{q,q hp Y frqyhujh sdud { 5 Y vh sdud
wrgr � A 3 h{lvwh Q 5 Q wdo txh sdud wrgr ��qglfh q � Q ydoh txh m{q�{m ?
�1

51 Xpd vhtxahqfld +{q,q hp Y �h gh Fdxfk| vh sdud wrgr � A 3 h{lvwh xp
lqwhlur Q wdo txh vh p � Q h q � Q hqw�dr m{q � {pm ? �1

Vh xpd vhtxahqfld frqyhujh r vhx olplwh �h �xqlfr1 Wrgd vhtxahqfld frqyhujhqwh �h
gh Fdxfk|1 D uhf��surfd hqwuhwdqwr q�dr �h yhugdghlud1

Gh�ql�f�dr 5 +Hvsd�fr gh Edqdfk, Xp hvsd�fr qrupdgr Y �h xp hvsd�fr gh
Edqdfk vh wrgd vhtxahqfld gh Fdxfk| hp Y iru frqyhujhqwh1

Rv h{hpsorv pdlv lpsruwdqwhv gh hvsd�frv gh Edqdfk v�dr rv hvsd�frv Os1

2 ,tT@
ULt _i ThLM@M�*�_@_it�

Qhvwd vh�f�dr dsuhvhqwr gh pdqhlud frqghqvdgd dv gh�ql�f�rhv h uhvxowdgrv gd
whruld gd lqwhjudo gh Ohehvjxh/ qhfhvv�dulrv sdud r hqwhqglphqwr gd lqwhjud�f�dr
hvwrf�dvwlfd1 R olyur gr Urehuw J1 Eduwoh/ _Wkh hohphqwv ri lqwhjudwlrq% �h xpd
�rwlpd uhihuahqfld sdud txhp qxqfd hvwxgrx whruld gd phglgd1 Rv uhvxowdgrv h dv
gh�ql�f�rhv qhvwd vh�f�dr irudp vhpsuh txh srvv��yho sduwlfxodul}dgrv sdud hvsd�frv
gh suredelolgdgh1
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Gh�ql�f�dr 6 Vh 
 �h xp frqmxqwr/ xpd �dojheud hp 
 �h xpd idp��old D � S+
,
txh vdwlvid} �dv vhjxlqwhv sursulhgdghv=

41 
 5 D>

51 D 5 D lpsolfd Df 5 D>

61 Vh iD4> = = = > DQj � D hqw�dr ^Qq@4Dq 5 D1

Vh do�hp glvvr/ D iru ihfkdgd sdud xql�rhv hqxphu�dyhlv gh hohphqwrv gh D gl}h0
prv txh D �h xpd �0�dojheud1

Revhuyd�f�dr 4 Vh D �h xpd �dojheud hqw�dr �h lphgldwr gh vh yhul�fdu txh vh
D>E 5 D hqw�dr D _ E>D q E @ D _ Ef 5 D1 Xpd �0�dojheud �h ihfkdgd sru
lqwhuvhf�f�dr hqxph�dyho1

Xp sdu rughqdgr +
>D, irupdgr shor frqmxqwr 
 h d �0�dojheud D �h fkdpdgr gh
hvsd�fr phqvxu�dyho1 Rv hohphqwrv gh D v�dr rv frqmxqwrv phqvxu�dyhlv rx hyhqwrv1
R frqmxqwr 
 �h wdpe�hp fkdpdgr gh hvsd�fr dprvwudo1

H{hpsor 5 R ohlwru i�dflophqwh yhul�fdu�d rv h{hpsorv d vhjxlu gh hvsd�frv phq0
vxu�dyhlv1

41 +
>S+
,,>

51 +[>[ , vhqgr [ xp frqmxqwr q�dr hqxphu�dyho h [ d �0�dojheud irupdgd
shorv vxefrqmxqwrv hqxphu�dyhlv gh [ h rv vhxv frpsohphqwrv1

61 +
>_w5WDw, vhqgr Dw xpd �0�dojheud sdud wrgr w 5 W 1 Rx vhmd d lqwhu0
vhf�f�dr gh �0�dojheud �h xpd �0�dojheud1

Sursrvl�f�dr 4 +D �0�dojheud jhudgd sru xp frqmxqwr1, Gdgr xp vxefrq0
mxqwr X � S+
, h{lvwh �+X,/ d phqru �0�dojheud gh 
 txh frqw�hp X1

Ghprqvwud�f�dr= Vhmd � @ iF> F � X �h xpd �0�dojheud gh 
j1 Hqw�dr � 9@ > srlv
S+
, 5 �1 Sruwdqwr �+X, =@ _F5�F �h xpd �0�dojheud sru vhu lqwhuvhf�f�dr gh
�0�dojheudv1 H �h d phqru �0�dojheud txh frqw�hp X1 THG

Gh�ql�f�dr 7 D �0�dojheud gh Eruho qr Uq/ Eq/ �h d phqru �0�dojheud gr Uq txh
frqwhp �q

l@4+dl> el,/ vhqgr +dl> el, � U xp lqwhuydor dehuwr1

Gh�ql�f�dr 8 Xpd ixq�f�dr i = 
 $ �U �h phqvxu�dyho vh =

41 i�4+4, 5 D h i�4+�4, 5 D>

51 i�4+E, 5 D sdud wrgr E 5 E @ E41
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Vh i = 
 $ U �h phqvxu�dyho gl}hprv txh i �h xpd ydul�dyho dohdw�ruld1 Sdud
yhul�fdu txh xpd ixq�f�dr �h phqvxu�dyho edvwd yhul�fdu sdud frqmxqwrv E qxp
frqmxqwr txh jhuh d �0�dojheud grv eruhohdqrv1 Sruwdqwr sdud yhul�fdu txh xpd
ixq�f�dr uhdo i �h phqvxu�dyho edvwd yhul�fdu txh i�4+E, 5 D sdud E @ +�4> d,/
d 5 T1 Pdlv jhudophqwh i = 
 $ �U �h phqvxu�dyho vh i�4+^�4> },, 5 D sdud
wrgr } udflrqdo1

Sursrvl�f�dr 5 D vrpd gh ixq�f�rhv phqvxu�dyhlv �h phqvxu�dyho1 R surgxwr gh
ixq�f�rhv phqvxu�dyhlv �h phqvxu�dyho1 Vh i �h phqvxu�dyho hqw�dr mi m �h phqvxu�dyho1

Hp jhudo wrgd ixq�f�dr frqw��qxd �h phqvxu�dyho1 Wrgd ixq�f�dr prq�rwrqd �h phq0
vxu�dyho1 D ixq�f�dr lqglfdgrud/ "H �h phqvxu�dyho vh h vrphqwh vh H 5 D1

Sursrvl�f�dr 6 Vh +iq,q �h xpd vhtxahqfld gh ixq�f�rhv phqvxu�dyhlv hqw�dr=

41 lqiq iq h vxsq iq v�dr phqvxu�dyhlv1

51 olp lqiq iq h olp vxsq iq v�dr phqvxu�dyhlv1

61 Vh h{lvwh olpq$4 iq+$, sdud wrgr $ 5 
 hqw�dr i+$, @ olpq$4 iq+$, �h
phqvxu�dyho1

Gh�ql�f�dr 9 Xpd ixq�f�dr frp ydoruhv uhdlv �h vlpsohv vh vxd lpdjhp �h xp
frqmxqwr �qlwr1 Vh i = 
 $ U �h vlpsohv h phqvxu�dyho hqw�dr i srgh vhu hvfulwd
qd irupd= i @

Sq
m@4 dm"Hm

/ Hm 5 D1

Qd uhsuhvhqwd�f�dr gh xpd ixq�f�dr vlpsohv srghprv vxsru txh rv dm v�dr glvwlqwrv
h txh rv frqmxqwrv Hm v�dr grlv d grlv glvmxqwrv1 Qhvvh fdvr d uhsuhvhqwd�f�dr gh
i �h �xqlfd1

R ohpd d vhjxlu �h ixqgdphqwdo sdud d gh�ql�f�dr gd lqwhjudo gh Ohehvjxh1

Ohpd 4 Vhmd i = 
 $ U. phqvxu�dyho1 H{lvwh hqw�dr xpd vhtxahqfld jq gh
ydul�dyhlv dohdw�ruldv wdlv txh=

41 3 � jq+$, � jq.4+$, sdud wrgr $ 5 
 h q � 4>

51 i+$, @ olpq jq+$, sdud wrgr $ 5 
>

61 jq �h xpd ixq�f�dr vlpsohv1

Ghprqvwud�f�dr= Sdud q 5 Q h 4 � n � q5q vhmd

Hnq @

�
$ 5 
>

n

5q
� i+$, ?

n . 4

5q

�
>

sdud n ? q5q h H+q5q,q @ i$ 5 
> i+$, � qj1 Rv frqmxqwrv Hnq v�dr grlv d grlv
glvmxqwrv/ ^nHnq @ 
1 Gh�qdprv

jq+$, @
q5q[
n@4

n

5q
"Hnq

+$,=

�H lphgldwr gh vh yhul�fdu txh jq vdwlvid} dv sursulhgdghv ghvhmdgdv1
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Gh�ql�f�dr : +Suredelolgdgh1, Xpd +phglgd gh,suredelolgdgh �h xpd ixq�f�dr
S = D $ ^3> 4` wdo txh

41 S +>, @ 3>

51 S �h frqwdyhophqwh dglwlyd= Vh iHq>q 5 Qj �h xpd idp��old gh hyhqwrv/ grlv
d grlv glvmxqwrv hqw�dr S +^qHq, @

S4
q@4 S +Hq,1

Sursrvl�f�dr 7 Vh S �h xpd phglgd gh suredelolgdgh hqw�dr=

41 S +
, @ 4>

51 S +Df, @ 4� S +D, sdud wrgr D 5 D>

61 Vh D � E hqw�dr S +D, � S +E,>

71 Vh Dq % D hqw�dr S +D, @ olpq S +Dq, @ vxsq S +Dq,1

81 Vh Dq & D hqw�dr S +D, @ olpq S +Dq, @ lqiq S +Dq,1

91 S +olp lqi Dq, � olp lqi S +Dq, � olp vxsS +Dq, � S +olp vxsDq,=

:1 S +^qDq, �
S4

q@4 S +Dq,1

H{hpsor 6 41 Vxsrqkdprv +
>D, @ +^3> 4`>E^3> 4`,1 H{lvwh xpd �xqlfd sur0
edelolgdgh � = E $ ^3> 4` wdo txh �++d> e,, @ e � d sdud wrgr lqwhuydor
+d> e, � ^3> 4`1

51 Vxsrqkdprv txh i = ^3> 4` $ U �h frqw��qxd h fuhvfhqwh wdo txh i+3, @ 3 h
i+4, @ 41 H{lvwh hqw�dr xpd �xqlfd suredelolgdgh �i gh�qlgd qrv eruhohdqrv
wdo txh �i ++d> e,, @ i+e, � i+d, sdud wrgr d ? e1 D suredelolgdgh �i �h
fkdpdgd gh phglgd gh Eruho0Vwlhowmhv jhudgd shod i 1

Xp hvsd�fr gh suredelolgdgh �h xp whuqr +
>D> S ,/ vhqgr D xpd �0�dojheud h S
xpd suredelolgdgh hp 
1 Gl}hprv txh xpd sursulhgdgh ydoh txdvh fhuwdphqwh
hp 
 vh r frqmxqwr Q gh srqwrv gh 
 sdud rv txdlv hod q�dr �h ydolgd hvw�d
frqwlgr qxp vxefrqmxqwr P 5 D wdo txh S +P, @ 31 Dvvlp sru h{hpsor
gl}hprv txh gxdv ixq�f�rhv phqvxu�dyhlv i> j = 
 $ U v�dr ljxdlv txdvh fhuwdphqwh
vh S +i$ 5 
> i+$, 9@ j+$,j, @ 31 Vh +
>D> �, �h xp hvsd�fr gh suredelolgdgh/
srghprv h{whqghu d �0�dojheud D gh xp prgr qdwxudo=

Gh�ql�f�dr ; +Frpsohwdphqwr gh xp hvsd�fr gh suredelolgdgh1, Gh�qdprv

�D @ iE � 
> h{lvwh F 5 D wdo txh E�F � Q 5 D/ S +Q, @ 3j=
H gh�qdprv d suredelolgdgh �S = �D $ ^3> 4` sru �S +E, @ S +F, vh F 5 D h
E�F � Q / S +Q, @ 31

�H i�dflo gh vh yhu txh r frpsohwdphqwr gh �D �h �D1
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Gh�ql�f�dr < +Lqwhjudo gh xpd ixq�f�dr vlpsohv1, Vhmd i = 
 $ U xpd ixq�f�dr
vlpsohv1 Hqw�dr d lqwhjudo gh i frp uhod�f�dr �d suredelolgdgh � �h gh�qlgd sru=

]
ig� @

q[
m@4

dm�+Hm,=

Gh�ql�f�dr 43 +D lqwhjudo gh Ohehvjxh, Vh i = 
 $ U. �h phqvxu�dyho gh�q0
lprv d lqwhjudo gh i sru]

ig� @

]



i+$,g�+$, @ vxs

�]
!g�> 3 � ! � i> ! ixq�f�dr vlpsohv

�
=

Vh D 5 D gh�qh0vh d lqwhjudo hp D sru
U
D
ig� @

U
"Dig�=

Whruhpd 4 +Whruhpd gd frqyhujahqfld prq�rwrqd1, Vh +iq,q �h xpd vhtxahqfld
prq�rwrqd fuhvfhqwh gh ixq�f�rhv phqvxu�dyhlv iq = 
 $ U. txh frqyhujh sdud i
hqw�dr ]

ig� @ olp
q$4

]
iqg�=

Whruhpd 5 +Ohpd gh Idwrx1, Vhmd +iq,q xpd vhtxahqfld gh ixq�f�rhv phq0
vxu�dyhlv q�dr0qhjdwlydv1 Hqw�dr]

olp lqi
q$4 iqg� � olp lqi

q$4

]
iqg�=

Ghprqvwud�f�dr= Vhmd jp @ lqiiis> s � pj1 Sruwdqwr +jp, �h xpd vhtxahqfld
fuhvfhqwh gh ixq�f�rhv phqvxu�dyhlv1 Frpr]

jpg� �
]

iqg� vh p � q>

whprv txh ]
jpg� � olp lqi

q$4

]
iqg�=

Sruwdqwr r whruhpd gd frqyhujahqfld prq�rwrqd lpsolfd txh]
olp lqi
q$4

iqg� @ olp
p$4

]
jpg� � olp lqi

q$4

]
iqg�=

THG
Xpd ixq�f�dr phqvxu�dyho i / �h lqwhju�dyho vh

U mi mg� ? 41 �H fodur hqw�dr txh d
sduwh srvlwlyd gh i / i. @ pd{ii> 3j h d sduwh qhjdwlyd gh i / i� @ pd{i�i> 3j
v�dr lqwhju�dyhlv1 Vh i �h lqwhju�dyho gh�qlprv d lqwhjudo gh i sru]

ig� @

]
i.g��

]
i�g�=
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Sursrvl�f�dr 8 Vh i> j v�dr lqwhju�dyhlv h u 5 U ydoh txh=

41 ]
+ui . j,g� @ u

]
ig�.

]
jg�=

51 Vh i � 3 hqw�dr
U
ig� � 3=

61 ����
]

ig�

���� �
]

mi mg�=

Whruhpd 6 +Whruhpd gd frqyhujahqfld grplqdgd1, Vhmd +iq,q xpd vhtxahq0
fld gh ixq�f�rhv phqvxu�dyhlv txh frqyhujh txdvh fhuwdphqwh sdud xpd ixq�f�dr i 1
Vh h{lvwh j lqwhju�dyho wdo txh miqm � j sdud wrgr q hqw�dr i �h lqwhju�dyho h

olp
q$4

]
iqg� @

]
ig�=

Vh I �h xpd idp��old gh ydul�dyhlv dohdw�ruldv h{lvwh �D @ �+I,/ d phqru
�0�dojheud txh wruqd wrgd ixq�f�dr i 5 I phqvxu�dyho1 Frp hihlwr/ d idp��old

� @ iF> F �h �0�dojheud gh 
 h wrgd i 5 I �h F phqvxu�dyhoj>
�h q�dr yd}ld/ srlv D 5 �1 H sruwdqwr �D @ _F5�F � D �h xpd �0�dojheud/ srlv �h
xpd lqwhuvhf�f�dr gh �0�dojheudv1

,tT@
ULt uR�

Lqlfldophqwh gh�qlprv r hvsd�fr O @ ii = 
 $ U> i �h � lqwhju�dyhoj1 Gl}hprv
txh i> j 5 O v�dr htxlydohqwhv vh � +i$ 5 
> i+$, 9@ j+$,j, @ 31 D fodvvh gh
htxlydoahqfld gh i 5 O �h ghqrwdgd ^i `1 Gh�qlprv hqw�dr O4+
>D> �, @ i^i `> i 5 Oj1
Vh gh�qluprv m^i `m4 @

U mi mg� rewhprv xp qrupd h sruwdqwr O4 �h xp hvsd�fr
qrupdgr1 Pdlv gr txh lvvr ydoh r

Whruhpd 7 R hvsd�fr O4+
>D> �, �h xp hvsd�fr gh Edqdfk1

Xpd jhqhudol}d�f�dr pxlwr lpsruwdqwh grv hvsd�fr O4 v�dr rv hvsd�frv Os/ 4 �
s � 41 Vxsrqkdprv lqlfldophqwh 4 � s ? 41 R hvsd�fr Os @ Os+
>D> �, �h
r frqmxqwr gdv fodvvhv gh htxlydoahqfld ^i ` vhqgr txh

U mi msg� ? 41 D ixq�f�dr

mi ms @
�U mi msg�� 4

s �h xpd qrupd qr hvsd�fr Os txh �h gh Edqdfk qhvvd qrupd1

Whruhpd 8 +Ghvljxdogdgh gh K�roghu1, Vxsrqkdprv txh i 5 Os h j 5 Ot

vhqgr txh 4 ? s/ 4@s. 4@t @ 41 Hqw�dr ij 5 O4 h mijm4 � mi msmjmt1
Qr fdvr s @ 5 @ t d ghvljxdogdgh gh K�roghu vh uhgx} �d ghvljxdogdgh gh Fdxfk|0
Vfkzdu}1
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Whruhpd 9 +Ghvljxdogdgh gh Plqnrzvnl1, Vh i h j v�dr phqvxu�dyho hqw�dr
mi . jms � mi ms . mjms1
Wdpehp vh xvd pxlwr r hvsd�fr O4 pdv d gh�ql�f�dr gd qrupd �h xp srxfr
glihuhqwh1 Gl}hprv txh xpd ixq�f�dr phqvxu�dyho i / �h hvvhqfldophqwh olplwdgd vh
h{lvwh P A 3 wdo txh �i$ 5 
> mi+$,m A Pj @ 31 R vxsuhpr hvvhqfldo gh i �h
hqw�dr gh�qlgr sru

mi m4 @ lqiiP A 3>�i$ 5 
> mi+$,m A Pj @ 3j=

D ixq�f�dr m � m4 �h xpd qrupd h r hvsd�fr O4 �h r frqmxqwr gdv fodvvhv gh
htxlydoahqfldv gdv ixq�f�rhv hvvhqfldophqwh olplwdgdv pxqlgr gd qrupd m � m41
Hvwh hvsd�fr �h gh Edqdfk1

A�TLt _i UL?�ih}	i?U�@�

Rv frqfhlwrv gh frqyhujahqfld qrv hvsd�frv gh suredelolgdgh v�dr do�hp grv xvxdlv
gh frqyhujahqfld xqliruph h gh frqyhujahqfld srqwxdo/ rv frqfhlwrv gh frqyhujahqfld
hp suredelolgdgh/ txdvh fhuwd h hp Os1 Vhmdp iq = 
 $ U/ q � 4 h i = 
 $ U

ixq�f�rhv phqvxu�dyhlv1

d1 D vhtxahqfld +iq,q frqyhujh xqliruphphqwh sdud i vh sdud wrgr � A 3 h{lvwh
xp lqwhlur q3 wdo txh sdud wrgr lqwhlur q A q3 whprv miq+$,� i+$,m ? �
sdud wrgr $ 5 
1

e1 D vhtxahqfld +iq,q frqyhujh srqwxdophqwh sdud i vh sdud wrgr $ 5 
/
olpq$4 iq+$, @ i+$,1

f1 D vhtxahqfld +iq,q frqyhujh txdvh fhuwdphqwh sdud i vh frqyhujlu srqwxdo0
phqwh sdud i h{fhwr qxp frqmxqwr phqvxu�dyho gh suredelolgdgh qxod1

g1 iq frqyhujh sdud i hp suredelolgdgh vh sdud wrgr � A 3/

olp
q$4

� +i$ 5 
> miq+$,� i+$,m A �j, @ 3=

R olplwh hp suredelolgdgh/ vh krxyhu/ �h �xqlfr txdvh fhuwdphqwh1 Pdlv suh0
flvdphqwh vh i h j v�dr olplwhv hp suredelolgdgh gh iq hqw�dr i @ j txdvh fhuwd0
phqwh1 Qxp hvsd�fr gh suredelolgdgh d frqyhujahqfld txdvh fhuwd lpsolfd d frq0
yhujahqfld hp suredelolgdgh1 D uhf��surfd �h sdufldophqwh yhugdgh= d frqyhujahqfld
hp suredelolgdgh lpsolfd frqyhujahqfld hp suredelolgdgh qxpd vxevhtxahqfld1

Sursrvl�f�dr 9 41 Vh [q
S$ [ hqw�dr h{lvwh xpd vxevhtxahqfld +[nq,q wdo txh

olpq$4[nq @ [ txdvh fhuwdphqwh>

51 Vh olpq$4[q @ [ txdvh fhuwdphqwh/ hqw�dr [q
S$ [1
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�L?�ih}	i?U�@ i4 uR�

Xpd vhtxahqfld +^iq`,q hp Os frqyhujh sdud ^i ` vh frqyhujlu qd qrupd gh Os/
lvwr �h/ vh olpq$4 miq� i ms @ 31 Dv yh}hv gl}hprv txh ^iq` frqyhujh sdud ^i ` qd
p�hgld gh rughp s1 D sduwlu gh djrud vhuhl phqrv fxlgdgrvr qd uhsuhvhqwd�f�dr gh
hohphqwrv gh Os hvfuhyhqgr iq txdqgr ghyhu��d hvfuhyhu ^iq`1 Hvwd lpsuhvl�f�dr
�h pxlwr frqyhqlhqwh h q�dr fdxvd qhqkxpd gl�fxogdgh vhqgr xqlyhuvdophqwh
xwlol}dgd1

Whruhpd : Vh +iq, �h xpd vhtxahqfld hp Os txh frqyhujh xqliruphphqwh sdud
i hqw�dr i 5 Os h +iq, frqyhujh sdud i hp Os1

Whruhpd ; Vxsrqkdprv txh iq 5 Os h iq $ i txdvh fhuwdphqwh1 Vh h{lvwh
j 5 Os wdo txh sdud wrgr q/ miqm � j txdvh fhuwdphqwh hqw�dr i 5 Os h iq $ i
hp Os1

Ghprqvwud�f�dr= Frpr iq frqyhujh txdvh fhuwdphqwh sdud i whprv txh mi m � j
txdvh fhuwdphqwh wdpe�hp1 Orjr i 5 Os1 Sruwdqwr sdud wrgr q whprv txh miq�
i ms � 5sjs/ txdvh fhuwdphqwh1 Orjr shor whruhpd gd frqyhujahqfld grplqdgd gh
Ohehvjxh/ olpq$4

U miq � i msg� @
U
olpq$4 miq � i msg� @ 31 THG

Gh�ql�f�dr 44 +Vhtxahqfld gh Fdxfk| hp suredelolgdgh, D vhtxahqfld +iq,
�h gh Fdxfk| hp suredelolgdgh vh

olp
p>q$4

� +$ 5 
> miq+$,� ip+$,m � �, @ 3

sdud wrgr � A 31

Whruhpd < Vhmd +iq, xpd vhtxahqfld Fdxfk| hp suredelolgdgh1 Hqw�dr h{lvwh
xpd vxevhtxahqfld +inq,q txh frqyhujh txdvh fhuwdphqwh h hp suredelolgdgh sdud
xpd fhuwd ixq�f�dr phqvxu�dyho i 1

Fruro�dulr 4 Wrgd vhtxahqfld gh Fdxfk| hp suredelolgdgh/ �h frqyhujhqwh hp
suredelolgdgh1 R olplwh �h txdvh fhuwdphqwh �xqlfr1

Whruhpd 43 Vhmd +iq, xpd vhtxahqfld gh ixq�f�rhv hp Os txh frqyhujh hp sur0
edelolgdgh sdud i h vhmd j 5 Os wdo txh miqm � j/ txdvh fhuwdphqwh1 Hqw�dr
i 5 Os h +iq, frqyhujh sdud i hp Os1

Rv uhvxowdgrv pdlv vr�vwlfdgrv gh lqwhjud�f�dr hvwrf�dvwlfd qhfhvvlwdp gh whruhpdv
pdlv jhudlv gr txh r whruhpd gd frqyhujahqfld grplqdgd gh Ohehvjxh1 R whruhpd
gh Ylwdol �h d edvh ghvwhv uhvxowdgrv1

Whruhpd 44 +Whruhpd gh frqyhujahqfld gh Ylwdol1, Vxsrqkdprv 4 � s ?
41 H vhmd d vhtxahqfld +iq, hp Os1 Hqw�dr iq $ i hp Os vh h vrphqwh vh ydohp
+l, h +ll, dedl{r1
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+l, +iq, frqyhujh sdud i hp suredelolgdgh>

+ll, Sdud wrgr � A 3 h{lvwh �+�, A 3 wdo txh vh E 5 D h �+E, ? �+�, hqw�dr]
E

miqmsg� ? �s>;q 5 Q=

W}�@*_@_i _i ThLM@M�*�_@_it�

Hp jhudo �h ehp gl�flo gh vh yhul�fdu txh gxdv suredelolgdghv frlqflghp1 R
whruhpd gh h{whqv�dr gh Kdkq prvwud txh edvwd yhul�fdu txh dv suredelolgdghv
frlqflghp qxpd �dojheud1

Whruhpd 45 +Whruhpd gh h{whqv�dr gh Kdkq1, Vxsrqkdprv txh � �h xpd
phglgd gh suredelolgdgh qxpd �dojheud aD1 Hqw�dr � srvvxl xpd �xqlfd h{whqv�dr
�d �+ aD,1 Hp rxwudv sdodyudv/ vh gxdv phglgdv gh suredelolgdgh frlqflghp qxpd
�dojheud/ hodv frlqflghp qd �0�dojheud jhudgd shod �dojheud1

Sruwdqwr sru h{hpsor h{lvwh xpd �xqlfd phglgd hp ^3> 4` wdo txh �+^f> g`, @ g�f
sdud wrgr 3 � f � g � 41

�i_�_@ ThL_�|L i Lt |iLhi4@t _i 6�MM�?� i AL?i**��

Gh�ql�f�dr 45 Vhmd +D>D, h +E>E, grlv hvsd�frv phqvxu�dyhlv1 Rv vxefrqmxqwrv
gh D � E gd irupd [ � \ / [ 5 D/ \ 5 E v�dr fkdpdgrv gh uhwadqjxorv +rx
uhwadqjxorv phqvxu�dyhlv,1

Vhmd F @ D � E h F3 r frqmxqwr gdv xql�rhv �qlwdv gh uhwadqjxorv1 �H i�dflo gh
vh fkhfdu txh wrgd xql�dr �qlwd gh uhwadqjxorv srgh vhu hvfulwd frpr xpd xql�dr
�qlwd glvmxqwd gh uhwadqjxorv phqvxu�dyhlv1

Ohpd 5 D froh�f�dr F3 �h xpd �dojheud1

Gh�ql�f�dr 46 D �0�dojheud surgxwr gh +D>D, h +E>E,/ ghqrwdgd D 
 E �h d
phqru �0�dojheud gh D � E txh frqwhp F3/ lvwr �h/ �h d �0�dojheud jhudgd shorv
uhwadqjxorv1

Whruhpd 46 Vxsrqkdprv txh +D>D> S , h +E>E> T, v�dr hvsd�frv gh suredelol0
gdgh1 H{lvwh hqw�dr xpd �xqlfd phglgd gh suredelolgdgh � hp +D�E>D
E, wdo
txh �+[ � \ , @ S +[,T+\ , sdud wrgr uhwadqjxor [ � \ 1

Gh�ql�f�dr 47 Vh F � D�E h d 5 D hqw�dr d vh�f�dr hp d gh F �h r frqmxqwr

Fd @ ie 5 E> +d> e, 5 Fj =
Vlploduphqwh gh�qlprv d vh�f�dr hp e gh F=

Fe @ id 5 D> +d> e, 5 Fj =
Vh i = D�E $ U h d 5 D gh�qlprv d vh�f�dr hp d gh i sru id+e, @ i+d> e, h d
vh�f�dr hp e 5 E gh i sru ie+d, @ i+d> e,1
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Ohpd 6 +d, Vh F 5 D� E hqw�dr fdgd vh�f�dr gh F �h phqvxu�dyho1

+e, Vh i �h phqvxu�dyho gh D�E hp U/ hqw�dr fdgd vh�f�dr gh i �h phqvxu�dyho1

Ohpd 7 Vhmd +D>D> S , h +E>E> T, hvsd�frv gh suredelolgdgh1 Vh H 5 D 
 E
hqw�dr

i+d, @ T+Hd,> j+e, @ S +He,

v�dr phqvxu�dyhlv h ]
D

igS @ �+H, @

]
E

jgT=

Whruhpd 47 +Whruhpd gh Wrqhool1, Vhmd +D>D> S , h +E>E> T, hvsd�frv gh
suredelolgdgh1 H vhmd i = D�E $ U. phqvxu�dyho1 Hqw�dr]

D

�]
E

i+d> e,gT+e,

�
gS +d, @

]
D�E

ig� @

]
E

�]
D

i+d> e,gS +d,

�
gT+e,=

Whruhpd 48 +Whruhpd gh Ixelql1, Vh
U
D�E mi mg� ? 4 hqw�dr

]
D

�]
E

i+d> e,gT+e,

�
gS +d, @

]
D�E

ig� @

]
E

�]
D

i+d> e,gS +d,

�
gT+e,=

Revhuyd�f�dr 5 Qrwh txh vh i � 3 r whruhpd gh Wrqhool �h pdlv jhudo txh r
whruhpd gh Ixelql srlv glvshqvd d kls�rwhvh gh lqwhjudelolgdgh1 R whruhpd gh
Ixelql ghprqvwud0vh i�dflophqwh ghfrpsrqgr0vh i @ i. � i�1

� W?_iTi?_	i?U�@�

Gl}hprv txh grlv hyhqwrv D h E v�dr lqghshqghqwhv vh S +D _E, @ S +D,S +E,1
Xp frqmxqwr �qlwr gh hyhqwrv iD4> = = = > Dnj �h lqghshqghqwh vh sdud wrgr 4 �
l4 ? l5 ? = = = ? lw � n whprv S +Dl4 _ � � � _ Dlw, @ S +Dl4, � � �S +Dlw,= Xpd
idp��old/ [4> = = = > [q gh ydul�dyhlv dohdw�ruldv gr hvsd�fr +
>D> S , �h lqghshqghqwh
vh sdud wrgrv eruhohdqrv E4> = = = >Eq gh U whprv

S +_ql@4i$ 5 
>[l+$, 5 Elj, @ �q
l@4S +i$ 5 
>[l+$, 5 Elj,=

Pdlv jhudophqwh d idp��old D4> = = = >Dq gh �0�dojheudv gh 
 �h lqghshqghqwh vh sdud
wrgr Dl 5 Dl> 4 � l � q/

S +_ql@4Dl, @ �q
l@4S +Dl,=

Qrwh txh iD4> = = = > Dnj �h lqghshqghqwh vh h vrphqwh vh dv �0�dojheudv/ Dl @
iDl> D

f
l > >>
j/ 4 � l � n v�dr lqghshqghqwhv1 D sduwlu gh djrud xvduhprv

frp dojxpd iuhtxahqfld d qrwd�f�dr H^[` qr oxjdu gh
U
i+$,g�+$,1 Vh [/ \
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v�dr ydul�dyhlv dohdw�ruldv lqwhju�dyhlv h lqghshqghqwhv/ hqw�dr [\ �h lqwhju�dyho h
H^[\ ` @ H^[`H^\ `1 Qr ohpd d vhjxlu qrwhprv txh

i$ 5 
>$ 5 Dq l1y1j =@ i$ 5 
>$ 5 Dq lq�qlwdv yh}hvj @ olp vxsDq=

Pxlwr xvdgr �h r vhjxlqwh uhvxowdgr=

Ohpd 8 +Eruho0Fdqwhool, Vhmd +Dq,q xpd idp��old gh frqmxqwrv phqvxu�dyhlv1
Hqw�dr= 4[

q@4

S +Dq, ? 4 lpsolfd S +Dq l1y1, @ 3=

Ghprqvwud�f�dr1 Qrwh txh

S +Dq l1y1, @ S +_4n@4 ^4q@n Dq, � S +^4q@nDq, �
4[
q@n

S +Dq,=

Sruwdqwr S +Dq l1y1, � olpn$4
S4

q@n S +Dq, @ 31 THG
R ohpd gh Eruho0Fdqwhool whp xpd uhf��surfd sdufldo txh lqfoxl r fdvr grv hyhqwrv
Dq vhuhp grlv d grlv lqghshqghqwhv=

Ohpd 9 Vxsrqkdprv txh
S4

q@4 S +Dq, @ 41 Vh S +Dl _ Dm, � S +Dl,S +Dm,
vhpsuh txh l 9@ m hqw�dr S +Dq l1y1, @ 4=

e �hLUittLt it|LU�@t|�ULt�

D glvwulexl�f�dr gh xpd ydul�dyho dohdw�ruld [ �h d ixq�f�dr I @ I[ = U $ U

gh�qlgd sru I +{, @ S +i$ 5 
>[+$, � {j,1 Whprv txh I �h q�dr ghfuhvfhqwh/
I +�4, @ 3 h I +4, @ 4 h txh I �h frqw��qxd �d gluhlwd1 Vh [5 5 O4+S , srghprv
gh�qlu d yduladqfld gh [ sru H^+[ � H^[`,` @

U


+[ � H[,5gS 1 Dvvlp vh [

h \ v�dr lqghshqghqwhv/ hqw�dr Y du+[ . \ , @ Y du+[, . Y du+\ ,1 D ydul�dyho
dohdw�ruld [ whp glvwulexl�f�dr qrupdo gh p�hgld � h yduladqfld �5 A 3 vh

I[+{, @

] {

�4

4s
5��

h�
+w��,5

5�5 gw=

Gh�ql�f�dr 48 Xpd �owud�f�dr hp +
>D> S , �h xpd idp��old fuhvfhqwh gh �0�dojheudv/
+Dw,w � D wdo txh=

41 Dw @ _vAwDv sdud wrgr w � 3>

51 D3 frqw�hp rv vxefrqmxqwrv qxorv gh D1

Gh�ql�f�dr 49 Xp surfhvvr hvwrf�dvwlfr/ i[wjw�3/ �h xpd idp��old gh ydul�dyhlv
dohdw�ruldv [w = 
 $ U1 Xp surfhvvr hvwrf�dvwlfr �h dgdswdgr vh [w �h Dw phq0
vxu�dyho sdud wrgr w1
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Xp prylphqwr Eurzqldqr gh p�hgld � h yduladqfld �5 +wdpe�hp fkdpdgr gh
surfhvvr gh Zlhqhu,/ �h xp surfhvvr hvwrf�dvwlfr/ iEwjw�3/ wdo txh=

41 E3 @ 3/ txdvh fhuwdphqwh>

51 Sdud wrgrv 3 � w3 ? w4 ? = = = ? wq/ q � 4/ Ew4 �Ew3 > = = = > Ewq �Ewq�4 v�dr
lqghshqghqwhv>

61 Vh 3 � v ? w/ Ew�Ev whp glvwulexl�f�dr qrupdo gh p�hgld +w�v,� h yduladqfld
+w� v,�5>

71 D wudmhw�ruld/ w $ Ew+$, �h frqw��qxd txdvh fhuwdphqwh hp $ 5 
1

Vh � @ 3 h �5 @ 4 gl}hprv txh r prylphqwr Eurzqldqr �h qrupdol}dgr1

D �@h|�?}@*@t i itTih@?
U@ UL?_�U�L?@*�

,tTih@?
U@ UL?_�U�L?@*�

Vxsrqkdprv txh [ 5 O4+S , h E �h xpd �0�dojheud gh 
 frqwlgd hp D1 H{lvwh
xpd ixq�f�dr H+[mE, = 
 $ U/ E phqvxu�dyho/ wdo txh sdud wrgr E 5 E/]

E

H+[mE,+$,gS +$, @

]
E

[+$,gS +$,=

D ixq�f�dr H+[mE, fkdpd0vh d hvshudq�fd frqglflrqdo gh [ gdgd d �0�dojheud E1
Ydohp dv vhjxlqwhv sursulhgdghv=

41 H+[mE, �h �xqlfd d phqrv gh xp vxefrqmxqwr E 5 E gh suredelolgdgh qxod1

51 H+d[ . e\ mE,+$, @ dH+[mE,+$, . eH+[mE,+$, sdud txdvh wrgr $ 5 
1

61 Vh [ � 3 hqw�dr H+[mE, � 31

71 H+4mE, @ 41

81 Vh [ �h E phqvxu�dyho/ hqw�dr H+[mE, @ [ txdvh fhuwdphqwh1 Pdlv jhudo0
phqwh H+[\ mE, @ [H+\ mE,=

91 Vh [ �h lqghshqghqwh gh E h [ 5 O4 hqw�dr H+[mE, @ H[1

:1 Vh ! = U $ U �h frqyh{d/ H^!+[,mE` � !+H^[mE`,1
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Ai4TL _i �@h@_@�

R frqfhlwr gh whpsr gh sdudgd �h ixqgdphqwdo1

Gh�ql�f�dr 4: Vhmd +
>D> +Dw,w> S , xp hvsd�fr gh suredelolgdghv frp xpd �o0
wud�f�dr1 Xpd ixq�f�dr � = 
 $ ^3>4` �h xp whpsr gh sdudgd vh sdud wrgr w � 3/
i$ 5 
> �+$, � wj 5 Dw1

R h{hpsor d vhjxlu loxvwud d lpsruwadqfld gr frqfhlwr gh whpsr gh sdudgd1

H{hpsor 7 Vxsrqkd +[w,w�3 xp surfhvvr hvwrf�dvwlfr frqw��qxr h dgdswdgr1
Vhmd H @ +�4> e`1 D sulphlud yh}/ �e+$,/ txh [w+$, �h pdlru txh e/ �h xp
whpsr gh sdudgd1 Gh idwr/ sru gh�ql�f�dr �e+$, @ lqiiw A 3>[w+$, A ej1 Orjr
i$ 5 
> �e+$, � wj @ _4q@4i$ 5 
> �e+$, ? w . 4@qj @ _4q@4i$ 5 
> h{lvwh v ?
w. 4@q>[v+$, A ej @
_4q@4 ^v5T>v?w.4@q i$ 5 
>[v+$, A ej 5 _4q@4Dw.4@q @ Dw1

Sursrvl�f�dr : Vh �> �> �q> q � 4 v�dr whpsrv gh sdudgd hqw�drpd{i�> �j/ plqi�> �j/
vxsq �q h olp vxsq$4 �q v�dr whpsrv gh sdudgd1

D ghprqwud�f�dr ghvvd sursrvl�f�dr q�dr �h gl�flo h vhu�d rplwlgd1

�@h|�?}@*@t�

Xp surfhvvr hvwrf�dvwlfr dgdswdgr/ +[w,w�3/ �h xpd pduwlqjdod frp uhod�f�dr �d
�owud�f�dr +Dw,w�3/ vh

41 l

51 [w 5 O4+S , sdud wrgr w>

61 H+[wmDv, @ [v sdud wrgr w � v1

Vh qr oxjdu gd ljxdogdgh hp +6, wlyhuprv H+[wmDv, � [v sdud wrgr w � v
gl}hprv txh +[w,w �h xpd vxe0pduwlqjdod1

Dv pduwlqjdodv vdwlvid}hp d xpd ghvljxdogdgh pxlwr �xwlo=

Sursrvl�f�dr ; +D ghvljxdogdgh gdv pduwlqjdodv1, Vxsrqkdprv txh +[q,
vhmd xpd pduwlqjdod frp uhod�f�dr �d �owud�f�dr Dq @ �i[4> = = = > [qj1 Lvwr �h/
H+m[qm, ? 4 h H+[q.4m[4> = = = > [q, @ [q/ q 5 Q1 Hqw�dr

41 S +pd{4�n�q m[nm A �, � 4
�Hm[qm sdud wrgr � A 3> q 5 Q1

51 Vh do�hp glvvr/ Hm[qms ? 4 sdud dojxp s � 4 h sdud wrgr q/ hqw�dr
S +pd{4�n�q m[nm A �, � 4

�sHm[qms=
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Ghprqvwud�f�dr= Vhmd Dn @ _m?n ^m[m m � �` _ ^m[nm A �` sdud n hqwuh 4 h q h
D @ ^pd{4�n�q m[nm A �`1 Whprv txh D �h xpd xql�dr glvmxqwd grv Dn1 Sruwdqwr

�S +D, @
q[

n@4

�S +Dn, �
q[

n@4

H+m[nm"Dn
,=

Frpr D �h phqvxu�dyho frp uhod�f�dr �d [4> = = = > [n/

Hm[qm �
q[

n@4

H+m[qm"Dn
, @

q[
n@4

HH+m[qm"Dn
m[4> = = = >[n, @

q[
n@4

H^"Dn
H+m[qmm[4> = = = > [n,` �

q[
n@4

H^"Dn
mH+[qm[4> = = = > [n,m` @

q[
n@4

H+"Dn
m[nm,=

Dvvlp whuplqdprv d ghprqvwud�f�dr gd sulphlud sduwh1 Sdud ghprqvwudu d vh0
jxqgd sduwh xvdprv d sulphlud sduwh h txh m[qms �h xpd vxe0pduwlqjdod sdud
s � 41

D sursrvl�f�dr dqwhulru srvvxl xpd jhqhudol}d�f�dr pxlwr lpsruwdqwh sdud sur0
fhvvrv hvwrf�dvwlfrv vhsdu�dyhlv1

Gh�ql�f�dr 4; Xp surfhvvr hvwrf�dvwlfr/ +[w,w�3/ �h vhsdu�dyho vh h{lvwh xp frq0
mxqwr hqxphu�dyho ghqvr hp ^3>4,/ iwmj4m@4/ h xp vxefrqmxqwr Q gh 
 gh phglgd
qxod wdo txh sdud wrgr M/ lqwhuydor dehuwr gh U./

_w5Mi$ 5 
 qQ >[+w> $, 5 Ij @ _q=wq5Mi$ 5 
 qQ >[+wq> $, 5 Ij

sdud wrgr vxefrqmxqwr ihfkdgr I � U1

Qrwhprv txh wrgr surfhvvr hvwrf�dvwlfr fxmdv wudmhw�ruldv/ w $ [w+$, v�dr frqw��qxdv
txdvh fhuwdphqwh/ �h vhsdu�dyho1 D jhqhudol}d�f�dr surphwlgd �h d vhjxlqwh=

Sursrvl�f�dr < Vh +[w,w�3 �h xpd pduwlqjdod vhsdu�dyho/ hqw�dr

S + pd{
3�v�w

m[vm A �, � 4

�
Hm[wm=

Do�hp glvvr/ vh Hm[vms ? 4 sdud dojxp s � 4 h sdud wrgr v � w/ hqw�dr

S + pd{
3�v�w

m[vm A �, � 4

�s
Hm[wms=

Q�dr ghprqvwuduhl hvwd sursrvl�f�dr1
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S W?|i}h@* it|LU�@t|�U@�

Vhmd +Ew,w�3/ xp prylphqwr Eurzqldqr qrupdol}dgr/ qr hvsd�fr gh suredelolgd0
ghv +
>D> S ,1 Vhmd +Dw,w xpd �owud�f�dr gh D wdo txh Ev �h Dw phqvxu�dyho vh v � w
h wdo txh �+Ev.w �Ew> v � 3,/ d phqru �0�dojheud txh wruqd iEv.w �Ew> v � 3j
phqvxu�dyhlv/ �h lqghshqghqwh gh Dw sdud wrgr w1

Lqlfldophqwh gh�qluhprv d lqwhjudo hvwrf�dvwlfd sdud ixq�f�rhv ghjudx1 Vxsr0
qkd hqw�dr txh i = U. �
 $ U h txh h{lvwdp 3 @ w3 ? w4 ? = = = ? wq.4 @ W wdlv
txh i+w> $, @ il+$, vh wl � w ? wl.4> 3 � l � q> $ 5 
/ vhqgr il Dwl phqvxu�dyho1
Gh�qlprv hqw�dr sdud $ 5 
/

] W

3

i+w,gEw+$, @
q[
l@3

il+$,+Ewl.4+$,�Ewl+$,,=

D ydul�dyho dohdw�ruld
U W
3 i+w,gEw dflpd gh�qlgd �h d lqwhjudo hvwrf�dvwlfd gd ixq�f�dr

ghjudx i frp uhod�f�dr dr prylphqwr Eurzqldqr +Ew,w1
D fodvvh gh ixq�f�rhv ghjudx �h shtxhqd ghpdlv1 Qrvvr remhwlyr �h h{whqghu d

lqwhjudo dflpd dr ihfkr hp suredelolgdgh gdv ixq�f�rhv ghjudx1
�H idflo gh vh yhul�fdu txh d lqwhjudo hvwrf�dvwlfd �h olqhdu qdv ixq�f�rhv ghjudx1

Ohpd : Vh i �h xpd ixq�f�dr ghjudx wdo txh i+w, 5 O5+S , sdud wrgr w/ hqw�dr

H

] W

3

i+w,gEw @ 3 h H

#] W

3

i+w,gEw

$5

@ H

] W

3

i5+w,gw=

Ghprqvwud�f�dr= Sdud ghprqvwuduprv d sulphlud ljxdogdgh qrwhprv sulphlud0
phqwh txh Hmilm � H

�
4 . milm5

�
@ 4.Hmilm5 ? 41 Wdpe�hp ydoh txh HmEwl.4 �

Ewl m ? 41 Orjr xvdqgr dv sursulhgdghv +8, h +9, gd hvshudq�fd frqglflrqdo h r
lwhp +6, gd gh�ql�f�dr gr prylphqwr Eurzqldqr=

H

] W

3

i+w,gEw @ H

#
q[
l@3

il � +Ewl.4 �Ewl,

$
@

q[
l@3

H
�
il � +Ewl.4 �Ewl,

�
@

q[
l@3

H
�
H
�
il � +Ewl.4 �Ewl,mDwl

��
@

q[
l@3

H+il, �H+Ewl.4 �Ewl, @ 3=

Ghprqvwuhprv djrud d vhjxqgd ljxdogdgh1 Ydoh d vhjxlqwh lghqwlgdgh=#] W

3

i+w,gEw

$5

@

#
q[
l@3

il+Ewl.4 �Ewl,

$5

@

5
[

3�l?m�q
ilim+Ewl.4 �Ewl,+Ewm.4 �Ewm , .

q[
l@3

i5l +Ewl.4 �Ewl,
5=
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Suhflvdprv yhul�fdu txh fdgd sdufhod �h lqwhju�dyho1 Whprv txh Hi5l +Ewl.4 �
Ewl,

5 ? 4 sru lqghshqgahqfld1 Orjr

5Hmilim+Ewl.4�Ewl,+Ewm.4�Ewm ,m � Hmil+Ewl.4�Ewl,m5.Hmim+Ewm.4�Ewm ,m5 ? 4=

Srghprv hqw�dr fdofxodu= H
�U W

3
i+w,gEw

�5
@

[
3�l?m�q

5H
�
ilim+Ewl.4 �Ewl,+Ewm.4 �Ewm ,

�
.

q[
l@3

H
�
i5l +Ewl.4 �Ewl,

5
�
@

@
[

3�l?m�q
5H

�
ilim+Ewl.4 �Ewl,

�
H^+Ewm.4 �Ewm ,` .

q[
l@3

H
�
i5l +Ewl.4 �Ewl,

5
�
@

@
q[
l@3

H
�
i5l H+Ewl.4 �Ewl,

5
�
@

q[
l@3

H^i5l +wl.4 � wl,` @ H

] W

3

i5+w,gw=

Gh�ql�f�dr 4< Xp surfhvvr hvwrf�dvwlfr gh�qlgr hp +
>D> S ,> +iw,w �h q�dr dqwh0
flsdwlyr frp uhod�f�dr �d �owud�f�dr +Dw,w vh

41 +iw,w iru vhsdu�dyho

51 +w> $, $ i+w> $, �h phqvxu�dyho frp uhod�f�dr �d �+E4 �D,1

61 +iw,w �h dgdswdgr= iw �h Dw phqvxu�dyho sdud wrgr w1

Gh�qlprv hqw�dr O5

 @ O5


^3> W ` frpr r frqmxqwr grv surfhvvrv hvwrf�dvwlfrv q�dr0
dqwhflsdwlyrv +iw,w wdlv txh=

sdud wrgr W A 3/ S +i$>
] W

3

mi+w> $,m5gw ? 4j, @ 4=

H gh�qlprv P5

 @ ii 5 O5


>
U



U W
3
mi+w> $,m5gw gS +$, ? 4 sdud wrgr W A 3j1

R su�r{lpr ohpd �h ixqgdphqwdo sdud sdvvduprv dr olplwh hp suredelolgdghv1

Ohpd ; Sdud wrgd ixq�f�dr ghjudx i 5 O5

 h sdud wrgr � A 3> � A 3 whprv

S

#�����
] W

3

i+w,gEw

����� A �

$
� S

#] W

3

i5+w,gw A �

$
. �@�5=

Ghprqvwud�f�dr= Vhmd

i�+w, @

+
i+w, vh wn � w ? wn.4 h

Sn
l@3 i

5+wl,+wl.4 � wl, � �>

3 vh wn � w ? wn.4 h
Sn

l@3 i
5+wl,+wl.4 � wl, A �=
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Frpr S +m U W
3
i+w,gEwm A �, � S +m U W

3
i�+w,gEwm A �, . S +

U W
3
i+w,5+$,gw A �,

shod ghvljxdogdgh gh Wfkhelfkhy/ +l1h1 S +[ � �, � +H[5,@�5, rewhprv

S

#
$>

�����
] W

3

i+w,+$,gEw

����� A �

$
�

H
�U W

3 i�+w,gEw+$,
�5

�5
.S

#
$>

] W

3

i5+w,+$,gw A �

$
=

Ilqdophqwh qrwhprv txh i� �h xpd ixq�f�dr ghjudx srlv i$>Sn
l@3 i

5+wl,+wl.4 �
wl, � �j �h Dwn phqvxu�dyho1 Sruwdqwr H+

U W
3
i�+w,gEw,

5 @ H
U W
3
i5� +w,gw � � r txh

whuplqd d ghprqvwud�f�dr1
D sursrvl�f�dr d vhjxlu �h d edvh sdud d h{whqv�dr gd lqwhjudo gh Lwar d O5


1

Sursrvl�f�dr 43 Sdud wrgd i 5 O5

 h W A 3 h{lvwh xpd vhtxahqfld iq 5 O5


 gh
ixq�f�rhv ghjudx wdlv txh ] W

3

miq+w,� i+w,m5 gw t=f=$ 3=

Do�hp glvvr vh i 5 P5

/ H

kU W
3
miq+w,� i+w,m5 gw

l
$ 31

Q�dr ghprqvwuduhl hvvd sursrvl�f�dr srlv vxd ghprqvwud�f�dr �h uhodwlydphqwh orqjd h
q�dr qhfhvvlwduhprv ghod qdgd do�hp gd h{lvwahqfld gh wdo vhtxahqfld1 Vh qhfhvv�dulr
srghprv vxsru/ qr oxjdu gh ixq�f�rhv ghjudx/ txh dv ixq�f�rhv iq v�dr frqw��qxdv
txdvh fhuwdphqwh1

Sdvvdprv d h{whqghu d lqwhjudo gh Lwar sdud O5

1 Vhmd hqw�dr i 5 O5


 h iq 5 O5



xpd vhtxahqfld gh ixq�f�rhv ghjudx gdgdv shod sursrvl�f�dr dqwhulru1 D vhtxahqfld

+
U W
3 iq+w,gEw,q �h gh Fdxfk| hp suredelolgdghv srlv vh � A 3/

S

#
$ 5 
>

�����
] W

3

+iq+w> $,� ip+w> $,,gEw+$,

����� A �

$
�

S

#
$>

] W

3

miq+w,� ip+w,m5 gw A �

$
. �@�5=

H{lvwh hqw�dr shor ohpd +4,/
U W
3
i+w,gEw/ r olplwh hp suredelolgdgh gh

U W
3
iq+w,gEw1

Hvwh olplwh �h �xqlfr h lqghshqgh gd vhtxahqfld gh ixq�f�rhv ghjudx xwlol}dgdv1

Fkdpdprv
U W
3
i+w,gEw gh lqwhjudo hvwrf�dvwlfd +rx lqwhjudo gh Lwar, gh i frp

uhod�f�dr dr prylphqwr Eurzqldqr +Ew,w1 R whruhpd d vhjxlu �h lphgldwr h q�dr
vhu�d ghprqvwudgr1

Whruhpd 49 Vh i4> i5 5 O5

 h u4> u5 5 U hqw�dr u4i4 . u5i5 5 #O5
 h

] W

3

+u4i4+w, . u5i5+w,,gEw @ u4

] W

3

i4+w,gEw . u5

] W

3

i5+w,gEw=
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R su�r{lpr whruhpd qrv shuplwh fdofxodu d p�hgld h d yduladqfld gd lqwhjudo gh
Lwar1

Whruhpd 4: Vh i 5 P5

 hqw�dr

H

#] W

3

i+w,gEw

$
@ 3 h H

#] W

3

i+w,gEw

$5

@ H

] W

3

i5+w,gw=

Ghprqvwud�f�dr= Vhmdp iq 5 O5

/ q 5 Q ixq�f�rhv ghjudx/ wdlv txh H

U W
3 +iq+w, �

i+w,,5gw $ 31 Ydoh H
U W
3 iq+w,gEw @ 3 sdud wrgr q1 Wdpe�hp H+

U
iq+w,gEw,5 @

H
U
i5q+w,gw1 Whprv hqw�dr txh olpq$4H+

U
iq+w,gEw,

5 @ H
U
i5+w,gw1 Frpr

H+
U
iq+w,gEw �

U
ip+w,gEw,5 @ H

U miq+w,� ip+w,m5gw $ 3 ydoh sruwdqwr

H

�]
iq+w,gEw �

]
i+w,gEw

�5

$ 3>

h

H

�]
i+w,gEw

�5

@ olp
q$4

H

�]
iq+w,gEw

�5

@ H

]
i5+w,gw=

Sdvvduhl d frqvlghudu dv sursulhgdghv gd lqwhjudo gh Lwar/ Lw @
U w
3
i+v,gEv/ frpr

ixq�f�dr gh w 5 ^3> W `1 Rv su�r{lprv ohpdv v�dr sdud ghprqvwudu txh +Lw,w �h xpd
pduwlqjdod1

Ohpd < Vh i 5 O5

^�> W ` h [ �h olplwdgd/ D� phqvxu�dyho hqw�dr [i 5 O5


^�> W `
h ] W

�

[i+w,gEw @ [ �
] W

�

i+w,gEw=

Ghprqvwud�f�dr= �H fodur txh [i 5 O5

^�> W `1 Vh i �h xpd ixq�f�dr ghjudx d uhod�f�dr

dflpd vhjxh gd gh�ql�f�dr gh lqwhjudo1 R fdvr jhudo vhjxh sru dsur{lpd�f�dr1

Whruhpd 4; Vh i 5 P5

^�> W ` hqw�dr

H

#] W

�

i+w,gEwmD�

$
@ 3>

h

H

3
C
�����
] W

�

i+w,gEw

�����
5

mD�

4
D @ H

#] W

�

i5+w,gwmD�

$
@

] W

�

H^i5+w,mD�`gw=

Ghprqvwud�f�dr= Vhmd [ olplwdgd/ D� phqvxu�dyho1 Hqw�dr [i 5 P5

^�> W ` h

H+
U W
�
[i+w,gEw, @ 31 Orjr shor ohpd dqwhulru H+[

U W
�
i+w,gEw, @ 3 h sruwdqwr

Hi[H^
U W
�
i+w,gEwmD�`j @ 3 sdud wrgr[ ghprqvwudqgr txhH

kU W
�
i+w,gEwmD�

l
@

31 D vhjxqgd sduwh gr whruhpd whp ghprqvwud�f�dr dq�dorjd1
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Whruhpd 4< Vh i 5 P5

^3> W ` hqw�dr Lw @

U w
3
i+v,gEv �h xpd pduwlqjdod1

Ghprqvwud�f�dr= Vhmdp 3 � w3 ? w � W 1 Hqw�dr gh Lw @ Lw3 .
U w
w3
i+v,gEv yhp

H+LwmDw3, @ Lw3 .H

�] w

w3
i+v,gEvmDw3

�
@ Lw3 =

D lqwhjudo gh Lwar frpr gh�qlgd srgh q�dr vhu frqw��qxd hp ixq�f�dr gh w1 Pdv qr
hqwdqwr/ vhpsuh srgh vhu prgl�fdgd/ qxp frqmxqwr gh phglgd }hur h vhu hqw�dr
frqw��qxd txdvh fhuwdphqwh1 Lqlfldophqwh suhflvdprv gd vhjxlqwh gh�ql�f�dr=

Gh�ql�f�dr 53 Grlv surfhvvrv hvwrf�dvwlfrv/ [ h \ / v�dr htxlydohqwhv vh

sdud wrgr w � 3> S +[+w, 9@ \ +w,, @ 3=

Qhvvh fdvr gl}hprv txh \ �h xpd yhuv�dr gh [1

Whruhpd 53 D lqwhjudo gh Lwar srvvxl xpd yhuv�dr frqw��qxd1

Ghprqvwud�f�dr= Vhmd i 5 P5

 h +iq,q xpd vhtxahqfld gh ixq�f�rhv ghjudx wdlv txh

H

#] W

3

+i+w,� iq+w,,
5gw

$
$ 3=

Qrwhprv txh Lq+w, @
U w
3 iq+v,gEv/ 3 � w � W �h frqw��qxd h Lq+w,� Lp+w, �h xpd

pduwlqjdod1 Sruwdqwr shod ghvljxdogdgh gdv pduwlqjdodv/

S

�
vxs

3�w�W
mLq+w,� Lp+w,m A �

�
� 4

�5
H

3
C
�����
] W

3

+ip+v,� iq+v,,gEv

�����
5
4
D @

4

�5
H

#] W

3

+ip+v,� iq+v,,
5gv

$
$ 3=

Sdud � @ 4@5n h{lvwh qn vx�flhqwhphqwh judqgh sdud txh

S

�
vxs

3�w�W
mLqn+w,� Lp+w,m A 4@5n

�
? 4@n5 vh p � qn=

Vhp shugd gh jhqhudolgdgh qn fuhvfh frp n1 Orjr

S

�
vxs

3�w�W
mLqn+w,� Lqn.4+w,m A 4@5n

�
? 4@n5>

h sruwdqwr/ frpr
S

n 4@n
5 ? 4/ shor ohpd gh Eruho0Fdqwhool rewhprv

S

�
vxs

3�w�W
mLqn+w,� Lqn.4+w,m A 4@5n lq�qlwdv yh}hv

�
@ 3=
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Rx vhmd sdud txdvh wrgr $/ mLqn+w,+$, � Lqn.4+w,+$,m � 4@5n/ 3 � w � W 1
Orjr frp suredelolgdgh xp/ Lqn+w, frqyhujh xqliruphphqwh sdud xpd ixq�f�dr

frqw��qxd M+w,1 Frpr
U w
3 iq+v,gEv $ U w

3 i+v,gEv vhjxh0vh M+w, @
U w
3 i+v,gEv

txdvh fhuwdphqwh1 Vxsrqkdprv djrud txh i 5 O5

^3> W ` h gh�qdprv iQ +w, @

i+w, vh
U w
3 i

5+v,gv � Q h iQ +w, @ 3 fdvr frqwu�dulr1 �H fodur txh iQ 5 P5

^3> W `1

Vhmd MQ +w, @
U w
3
iQ +v,gEv xpd yhuv�dr frqw��qxd1 H 
Q @ i$> U W

3
i5+w,+$,gw ?

Qj1 Vh $ 5 
Q h P A Q / iQ +w, @ iP +w, sdud w 5 ^3> W `1 Whprv hqw�dr
MP +w, @ MQ +w, vh 3 � w � W 1 Orjr �M+w, @ olpP$4 MP +w, �h frqw��qxd hp w
txdvh fhuwdphqwh $ 5 
Q 1 Frpr S +
Q , $ 4> + �M+w,,w �h xp surfhvvr frqw��qxr1

H gh S +
U w
3
mi+v, � iQ +v,m5gv A 3, @ S +

U w
3
i5+v,gv A Q, $ 3 yhp MP +w,

S$U w
3
i+v,gEv @ Lw1
D sduwlu gh djrud vrphqwh xvduhprv d yhuv�dr frqw��qxd gd lqwhjudo gh Lwar1

Ydoh wdpe�hp r whruhpd d vhjxlu/ ghprqvwudgr dqwhulruphqwh sdud ixq�f�rhv gh0
judx1

Whruhpd 54 Vh i 5 O5

> � A 3> � A 3 hqw�dr

S

#
pd{
3�w�w

�����
] W

3

i+w,gEw

����� A �

$
� S

#] W

3

i5+w,gw A �

$
. �@�5=

Ghprqvwud�f�dr= Gh�qdprv "�+}, @ "+�4>�`+}, h i�+w, @ i+w, � "�+
U w
3 i

5+v,gv,1
Ydoh hqw�dr txh

S

�
vxs

3�w�W

����
] w

3

i+v,gEv

���� A �

�
�

� S

�
vxs

3�w�W

����
] w

3

i+v,gEv �
] w

3

i�+v,gEv

���� A 3

�
.S

�
vxs

3�w�W

����
] w

3

i�+v,gEv

���� A �

�
=

Frpr
U w
3
i�+v,gEv �h xpd pduwlqjdod whprv shod ghvljxdogdgh gdv pduwlqjdodv

txh=

S

�
vxs

3�w�W

����
] w

3

i�+v,gEv

���� A �

�
� 4

�5
H

�����
] W

3

i�+v,gEv

�����
5

@
4

�5
H

] W

3

i�+v,
5gv � �

�5
=

Frqvlghuhprv djrud d sulphlud sdufhod1 Vh

vxs
3�w�W

����
] w

3

i+v,+$,gEv+$,�
] w

3

i�+v,+$,gEv+$,

���� A 3

h{lvwh �w wdo txh
U �w

3
i+v,+$,gEv+$, 9@

U �w

3
i�+v,+$,gEv+$,1 Orjr shod gh�ql�f�dr gh

i�/
U �w

3
i5+v,+$,gv A � h sruwdqwr

U W
3
i5+v,gv A �1 THG

R su�r{lpr whruhpd prvwud txh d lqwhjudo hvwrf�dvwlfd srvvxl xpd lpsruwdqwh
sursulhgdgh gh frqwlqxlgdgh1
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Whruhpd 55 Vh i> iq 5 O5

 h

U miq+w, � i+w,m5gw S$ 3 hqw�dr
U
iq+w,gEw

S$U
i+w,gEw1

Ghprqvwud�f�dr= Vhmd � A 3> � A 31 Whprv/

S

#�����
] W

3

+iq+w,� i+w,,gEw

����� A �

$
� S

#] W

3

+iq+w,� i+w,,5gw A �5�

$
. �=

Orjr/ sru kls�rwhvh/ d sulphlud sdufhod gr phpeur gluhlwr gd ghvljxdogdgh dq0
whulru whqgh d }hur1 Id}hqgr � $ 3 whuplqdprv d ghprqvwud�f�dr1

�*}�4@t �?|i}h@�t u�@Ui�t _i U@*U�*@h�

Sdud wuhlqdu xp srxfr fdofxohprv dv vhjxlqwhv lqwhjudlv1

41
U W
3 gEw @ EW >

51
U W
3
EwgEw @

4
5E

5
W � W@5>

61
U W
3
i+w,gEw @ � U W

3
i 3+w,Ewgw . i+W ,EW vh i = U. $ U �h frqw��qxdphqwh

glihuhqfl�dyho1

D lqwhjudo hp +4, �h lphgldwd1 Sdud fdofxodu +5, vhmd iq+w> $, @ EWn@q+$, vh

n@q � w@W ? +n . 4,@q> 3 � n � q � 4= �H fodur txh iq �h xpd ixq�f�dr ghjudx1
Orjr ]

iq+w,gEw @
q�4[
n@3

EWn
q

�
EW+n.4,

q

�EWn
q

�
@

�4

5

q�4[
n@3

�
EW +n.4,

q

�EWn
q

�5
.

4

5

q�4[
n@3

�
E5

W+n.4,
q

�E5
Wn
q

�
@

@ �4

5

q�4[
n@3

�
EW +n.4,

q

�EWn
q

�5
.

4

5
E5
W =

D ydul�dyho dohdw�ruld/ ]q @
Sq�4

n@3+EW +n.4,
q

� EWn
q
,5/ whp p�hgld W h yduladqfld

5W5

q @
Sq�4

n@3
5W 5

q5 $ 31 Sruwdqwr ]q
t=f=$ W h hqw�dr

U
EwgEw @

4
5E

5
W � W@51 Sdud

fdofxodu +6, vhmd iq+w> $, @ i+n@q, > n@q � w@W ? +n . 4,@q1 Orjr

]
iq+w,gEw @

q�4[
n@3

i+Wn@q,+EW +n.4,
q

�EWn
q
, @

q�4[
n@3

i+Wn@q,EW +n.4,
q

�
q�4[
n@3

i+Wn@q,EWn
q

@

q�4[
n@3

�
i+Wn@q,� i+

W +n . 4,

q
,

�
EW +n.4,

q

.
q�4[
n@3

�
i+

W +n . 4,

q
,EW +n.4,

q

� i+Wn@q,EWn
q

�
@
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@ �
q�4[
n@3

Wi 3+�nq,
q

EW +n.4,
q

. i+W ,EW >

vhqgr �nq 5 +Wn@q> W +n.4,@q,1 Frpr w $ Ew+$, �h txdvh fhuwdphqwh frqw��qxd
rewhprv=

olp
q$4

q�4[
n@3

Wi 3+�nq,
q

EW +n.4,
q

+$, @

] W

3

i 3+w,Ew+$,gw txdvh fhuwdphqwh=

Lvwr whuplqd d yhul�fd�f�dr gh +6,1

� u�Lh4�*@ _i W|	L�

Sdud ghprqvwuduprv d i�rupxod gh Lwar qhfhvvlwdprv gr

Whruhpd 56 Vxsrqkdprv txh dl> el 5 O5

/ l @ 4> 5 h txh [4> [5 v�dr surfhvvrv

hvwrf�dvwlfrv wdlv txh vh 3 � w4 � w5 � W /

[l+w5,�[l+w4, @

] w5

w4

dl+w,gw.

] w5

w4

el+w,gEw txdvh fhuwdphqwh1

Hqw�dr r surfhvvr hvwrf�dvwlfr \ @ [4[5 �h wdo txh

\w5�\w4 @

] w5

w4

+[4d5+w,.[5d4+w,,gw.

] w5

w4

+[4e5+w,.[5e4+w,,gEw.

] w5

w4

e5+w,e4+w,gw=

Ghprqvwud�f�dr= Vxsrqkdprv sulphludphqwh txh dl> el> l @ 4> 5 v�dr surfhvvrv
hvwrf�dvwlfrv lqghshqghqwhv gr whpsr1 Hqw�dr qhvvh fdvr h [l @ dlw. elEw] w5

w4

[4d5+w,gw.

] w5

w4

[4e5+w,gEw.

] w5

w4

[5d4+w,gw.

] w5

w4

[5e4+w,gEw.

] w5

w4

e5e4+w,gw @

d5

] w5

w4

^d4w. e4Ew`gw. e5

] w5

w4

^d4w. e4Ew`gEw.

.d4

] w5

w4

^d5w. e5Ew`gw. e4

] w5

w4

^d5w. e5Ew`gEw . e4e5+w5 � w4, @

@ d4d5+w
5
5 � w54, . e4e5+w5 � w4,.

+d5e4 . d4e5,

] w5

w4

Ewgw. +e5d4 . d5e4,

] w5

w4

wgEw . 5e4e5

] w5

w4

EwgEw @

@ d4d5+w
5
5 � w54, . +d5e4 . d4e5,^

] w5

w4

Ewgw.

] w5

w4

wgEw` . e4e5+E
5
w5 �E5

w4, @

@ d4d5+w
5
5 � w54, . +d5e4 . d4e5,+w5Ew5 � w4Ew4, . e4e5+E

5
w5 �E5

w4, @
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@ +d4w5 . e4Ew5,+d5w5 . e5Ew5,� +d4w4 . e4Ew4,+d5w4 . e5Ew4,=

Vxsrqkdprv djrud txh dl> el v�dr ixq�f�rhv ghjudx frp lqwhuydorv L4> L5> = = = > Ln1 D
i�rupxod gh Lwar ydoh hp fdgd xp ghvvhv lqwhuydorv1 Ydoh sruwdqwr sdud txdlvtxhu
w4> w5 5 ^3> W `1 Id�fdprv djrud r fdvr jhudo1 Vhmdp dlq/ elq/ vhtxahqfldv gh ixq�f�rhv
ghjudx q�dr0dqwhflsdwlydv wdlv txh] W

3

mdlq+w,� dl+w,m gw t=f=$ 3 h

] W

3

melq+w,� el+w,m5 gw t=f=$ 3=

Gh�qdprv �lq+w, @ [l+3, .
U w
3
dlq+v,gv .

U w
3
elq+v,gEv1 Frpr �lq �[l �h xpd

pduwlqjdod vhsdu�dyho whprv shod ghvljxdogdgh gdv pduwlqjdodv txh

vxs
3�w�W

m�lq+w,�[l+w,m S$ 3=

H{lvwh hqw�dr xpd vxevhtxahqfld +�lq,q txh frqyhujh xqliruphphqwh sdud [l/
txdvh fhuwdphqwh1 �H fodur hqw�dr txh] w

3

�lq+w,emq+w,gEw
S$

] w

3

[l+w,em+w,gEw=

�H fodur wdpe�hp txh] w

3

�lq+w,dmq+w,gEw
S$

] w

3

[l+w,dm+w,gEw h

] w

3

e4q+v,e5q+v,gv $
] w

3

e4+v,e5+v,gv=

THG
Xpd pdqhlud pdlv i�dflo gh vh phprul}du r whruhpd dqwhulru �h rewlgd frp r

frqfhlwr gh glihuhqfldo1 Vh

�+w5,� �+w4, @

] w5

w4

d+v,gv.

] w5

w4

e+v,gEv> 3 � w4 � w5 � W>

gl}hprv txh d glihuhqfldo gh � �h g�+w, @ d+w,gw . e+w,gEw1 R whruhpd dqwhulru
srgh vhu uhhvfulwr dvvlp=

g+�4�5,+w, @ �4+w,g�5+w, . �5+w,g�4+w, . e4+w,e5+w,gw=

Qrwh txh d glihuhqfldo gr surgxwr �h dqdorjd �d glihuhqfldo xvxdo gh xp surgxwr
pdlv r whupr dglflrqdo e4e5gw1

Sdvvhprv djrud d ghprqvwudu d i�rupxod gh Lwar1

Whruhpd 57 +D i�rupxod gh Lwar1, Vhmd +[w,w xp surfhvvr hvwrf�dvwlfr wdo txh
g[w @ d+w,gw . e+w,gEw vhqgr d> e 5 O5


 h vhmd i = U � ^3>4, $ U frp wrgdv
dv ghulydgdv dw�h d vhjxqgd rughp frqw��qxdv1 Hqw�dr r surfhvvr hvwrf�dvwlfr \w @
i+[w> w, �h wdo txh/ sdud 3 � x � y � W / \y � \x @] y

x

�
Ci

Cw
+[w> w, .

Ci

C{
+[w> w,d+w, .

4

5

C5i

C{5
+[w> w,e

5+w,

�
gw.

] y

x

Ci

C{
+[w> w,e+w,gEw=
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Rx vhmd/ d glihuhqfldo hvwrf�dvwlfd gr surfhvvr +\w,w �h

g\w @

�
Ci

Cw
+[w> w, .

Ci

C{
+[w> w,d+w, .

4

5

C5i

C{5
+[w> w,e

5+w,

�
gw.

Ci

C{
+[w> w,e+w,gEw=

Ghprqvwud�f�dr= D ghprqvwud�f�dr vhu�d orqjd h d glylgluhl hp y�duldv hwdsdv1
Sulphludphqwh ghprqvwuduhl sru lqgx�f�dr txh

g+Ew,
p @ pEp�4

w gEw .
p+p� 4,

5
Ep�5
w gw>

sdud wrgrp 5 Q1 Idflophqwh yhul�fdprv txh d uhod�f�dr dflpd ydoh sdudp @ 4> 51
Vxsrqkdprv d uhod�f�dr y�dolgd sdud p h ghprqvwuhprv txh ydoh sdud p . 41
Fdofxodqgr g+Ew,p.4 whprv/

g+Ew,
p.4 @ g+Ep

w Ew, @ Ep
w gEw .Ewg+Ew,

p .pEp�4
w gw @

Ep
w gEw .pEp

w gEw .
p+p� 4,

5
Ep�4
w gw.pEp�4

w gw @

@ +p. 4,Ep
w gEw .

p+p. 4,

5
Ep�4
w gw>

whuplqdqgr d lqgx�f�dr1 Glvwr rewhprv lphgldwdphqwh/ sdud wrgd ixq�f�dr srolqr0
pldo T hp xpd ydul�dyho/

g+T+Ew,, @ T3+Ew,gEw .
T33+Ew,

5
gw=

Sdvvhprv djrud d frqvlghudu ixq�f�rhv gd irupdJ+{> w, @ T+{,j+w,/ T xp srolqarplr
hp { h j gxdv yh}hv glihuhqfl�dyho1 Hqw�dr

g+J+Ew> w,, @ g+T+Ew,j+w,, @ j+w,g+T+Ew,, .T+Ew,gj+w, .T3+Ew,� 3 @

j+w,

�
T3+Ew,gEw .

T33+Ew,

5
gw

�
.T+Ew,j

3+w,gw @

j+w,T3+Ew,gEw . +
j+w,T33+Ew,

5
.T+Ew,j

3+w,,gw=

Uhhvfuhyhqgr rewhprv

J+Ew5 > w5,�J+Ew4 > w4, @

] w5

w4

�
Jw .

4

5
J{{

�
gw.

] w5

w4

J{gEw=

D i�rupxod dflpd �h hqw�dr y�dolgd sdud J @
Sp

l@4 il+{,jl+w,/ il srolqarpldo h
jl frqw��qxdphqwh glihuhqfl�dyho1 Shor whruhpd gh Vwrqh0Zhlhuvwudvv wrgd i =
^w4> w5` � U $ U/ gxdv yh}hv frqw��qxdphqwh glihuhqfl�dyho �h olplwh xqliruph qrv
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frpsdfwrv/ gh ixq�f�rhv gd irupd J @
Sp

l@4 il+{,jl+w,/ frp d frqyhujahqfld xql0
iruph gh wrgdv dv ghulydgdv dw�h d vhjxqgd rughp1 Ydoh hqw�dr

Jq+Ew5 > w5,�Jq+Ew4 > w4, @

] w5

w4

�
CJq

Cw
+Ew> w, .

4

5

C5Jq

C{5
+Ew> w,

�
gw.

] w5

w4

CJq

C{
+Ew> w,gEw=

D frqyhujahqfld xqliruph lpsolfd

S� olp
q$4

] w5

w4

�
CJq

Cw
+Ew> w, .

4

5

C5Jq

C{5
+Ew> w,

�
gw @

] w5

w4

�
Ci

Cw
+Ew> w, .

4

5

C5i

C{5
+Ew> w,

�
gw=

+ohpeuh0vh gh txh w $ Ew+$, �h frqw��qxd txdvh0fhuwdphqwh h txh sruwdqwr
iEw+$,> w4 � w � w5j �h xp frqmxqwr frpsdfwr t1f1,
Whprv wdpe�hp txh

olp
q$4

] w5

w4

����CJq

C{
+Ew> w,� Ci

C{
+Ew> w,

����
5

gw @ 3 txdvh fhuwdphqwh1

Ydoh hqw�dr txh
U w5
w4

CJq

C{ +Ew> w,gEw
S$ U w5

w4

Ci
C{ +Ew> w,gEw1 H sruwdqwr ydoh d i�rupxod

gh Lwar sdud r surfhvvr hvwrf�dvwlfr Ew1 Sdud h{whqghuprv r uhvxowdgr d txdotxhu
surfhvvr hvwrf�dvwlfr qrwhprv sulphludphqwh txh d i�rupxod ydoh vh \w @ i+�4 .
d4w.e4Ew> w, vh �4> d4> e4 v�dr Dw4 phqvxu�dyhlv1 D ghprqvwud�f�dr vhjxh rv phvprv
sdvvrv dqwhulruhv d sduwlu gd yhul�fd�f�dr gh txh/ vh ��+w, @ �4 . d4w. e4Ew

g+��+w,,p @ p��+w,p�4^d4gw. e4gEw` .
p+p� 4,

5
+��+w,,p�5e54gw=

Hvvhv ghwdokhv hvw�dr dr dofdqfh gh txdotxhu ohlwru txh hqwhqghx d sulphlud sduwh
ghvwd ghprqvwud�f�dr1 R su�r{lpr sdvvr �h qrwdu txh vh d+w,> e+w, v�dr ixq�f�rhv
ghjudx d phvpd i�rupxod vhu�d ydolgd1 Lvwr srutxh d i�rupxod �h ydolgd hp fdgd
lqwhuydor rqgh d+w,> e+w, v�dr frqvwdqwhv qr whpsr1 Vhmdp djrud d+w,> e+w, ixq�f�rhv
q�dr0dqwhflsdwlydv gh O5


 h dq> eq 5 O5

 vhtxahqfld gh ixq�f�rhv ghjudx wdlv txh

olp
q$4

] W

3

mdq+w,� d+w,mgw @ 3 h

] W

3

meq+w,� e+w,m5gw S$ 3=

Gh�qdprv �q+w, @ �+3, .
U w
3 dq+v,gv.

U w
3 eq+v,gEv1 Ydoh txh vxs3�w�W m�q+w,�

�+w,m S$ 3 h sruwdqwr txh frqyhujh t1f1 qxpd vxevhtxahqfld nq/ txh sdud vlpsol0
�fdu d qrwd�f�dr/ frqvlghuduhprv nq @ q1 Ydoh hqw�dr txh] W

3

����CiC{ +�q+w,> w,eq+w,� Ci

C{
+�+w,> w,e+w,

���� S$ 3

h sruwdqwr txh] w5

w4

Ci

C{
+�q+w,> w,eq+w,gEw

S$
] w5

w4

Ci

C{
+�+w,> w,e+w,gEw=



: D I�RUPXOD GH EODFN0VFKROHV 63

Ilqdophqwh gd frqyhujahqfld xqliruph rewhprv txh=

S � olp
q$4

] w5

w4

�
Ci

Cw
+�q+w,> w, .

Ci

C{
+�q+w,> w,dq+w, .

4

5

C5i

C{5
+�q+w,> w,e

5
q+w,

�
gw @

] w5

w4

�
Ci

Cw
+�+w,> w, .

Ci

C{
+�+w,> w,d+w, .

4

5

C5i

C{5
+�+w,> w,e5+w,

�
gw=

THG

. � u�Lh4�*@ _i �*@U!�5U�L*it

R sulphlur f�dofxor ehp vxfhglgr gr suh�fr gh xp dwlyr ghulydgr irl ihlwr sru
Eodfn h Vfkrohv1 R frqfhlwr ixqgdphqwdo xvdgr sru hohv irl r gh duelwudjhp1

Vxsrqkdprv xpd hfrqrpld vhp fxvwrv gh wudqvd�f�dr/ frp xpd d�f�dr frp
suh�fr Vw h xpd rs�f�dr hxurs�hld frp yhqflphqwr qr whpsr W h suh�fr gh h{huf��flr
N1 Vxsrqkdprv dlqgd txh h{lvwd xp dwlyr vhp ulvfr frp suh�fr �w @ huw> u � 31
R suh�fr gd d�f�dr whp glvwulexl�f�dr orj0qrupdo= Vw @ V3h�w.�Ew 1 Shod i�rupxod gh
Lwar=

gVw
Vw

@ +�. �5@5,gw. � gEw=

R ydoru gd rs�f�dr qr lqvwdqwh W �h \W @ pd{iVW �N> 3j1 Txhuhprv fdofxodu \w/
3 � w ? W 1

Gh�ql�f�dr 54 Xpd hvwudw�hjld gh frpsud h yhqgd �h xp sdu +d> e, 5 P5

 � O5


1
D hvwudw�hjld �h dxwr0�qdqfl�dyho vh sdud 3 � w � W /

dwVw . ew�w @ d3V3 . e3�3 .

] w

3

dvgVv .

] w

3

evuh
uvgv=

Vh +d> e, �h dxwr0�qdqfl�dyho h dWVW . eW�W @ \W hqw�dr d3V3 . e3�3 �h r suh�fr
gd rs�f�dr1 �H fodur hqw�dr txh shorv phvprv prwlyrv/ \w @ dwVw . ew�w �h r suh�fr
gd rs�f�dr qr whpsr w1 Sdud fdofxodu \w vxsruhprv txh \w @ i+Vw> w,> i gxdv
yh}hv glihuhqfl�dyho vh w ? W 1 Vh d uhvsrvwd rewlgd uhdophqwh iru gxdv yh}hv
glihuhqfl�dyho hvwduhprv mxvwl�fdgrv1 Shor ohpd gh Lwar rewhprv +� @ �. �5@5,

g\w @

�
�
Ci

C{
+Vw> w,Vw .

Ci

Cw
+Vw> w, .

�5

5

C5i

C{5
+Vw> w,V

5
w

�
gw.

Ci

C{
+Vw> w,�VwgEw=

Txhuhprv hqfrqwudu +d> e, dxwr0�qdqfl�dyho wdo txh dwVw . ew�w @ \w1 Qhvvh fdvr
whu��dprv

g\w @ dwgVw . ewuh
uwgw @ +dw�Vw . ewuh

uw,gw. dw�VwgEw=
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Sdud lvwr vhu srvvlyho whprv txh dw�Vw @ � Ci
C{ +Vw> w,Vw h sruwdqwr dw @

Ci
C{ +Vw> w,1

Shod gh�ql�f�dr gh +d> e, rewhprv ew @ h�uw+\w�dwVw, @ h�uw+i+Vw> w,�Ci
C{ +Vw> w,Vw,1

Vxevwlwxlqgr h ljxdodqgr rv frh�flhqwhv hp gw qdv htxd�f�rhv dflpd yhp=

�ui+Vw> w, .
Ci

Cw
+Vw> w, . uVw

Ci

C{
+Vw> w, .

�5V5
w

5

C5i

C{5
+Vw> w, @ 3=

Rx vhmd �h vx�flhqwh txh i vdwlvid�fd d htxd�f�dr d ghulydgdv sdufldlv=

�ui+{> w, .
Ci

Cw
+{> w, . u{

Ci

C{
+{> w, .

�5{5

5

C5i

C{5
+{> w, @ 3>

frp d frqgl�f�dr gh iurqwhlud i+{> W , @ pd{i{ � N> 3j1 Hp jhudo whqwd0vh
sulphludphqwh r p�hwrgr gh ydul�dyhlv vhsdu�dyhlv1 Qhvwh sureohpd hqwuhwdqwr
d wudqvirupd�f�dr n+{> w, @ |+orj+{@N, . Ew>Fw, shuplwh hvfrokhqgr0vh F h E
rewhu d htxd�f�dr |w.|{{ @ 31 Hvwd htxd�f�dr vh uhvroyh i�dflophqwh1 Shor prphqwr
qrv frqwhqwduhprv hp gl}hu txh

i+{> w, @
{s
5�

] }

�4
h�v

5@5gv� Nh�u+W�w,s
5�

] }��sW�w

�4
h�v

5@5gv

vhqgr } @ orj+{@N,

�
s
W�w . +u. �5@5,

s
W � w@� �h d vrox�f�dr txh surfxudprv1 R ohlwru

ghyh yhul�fdu frpr h{huf��flr txh olpw$W i+{> w, @ pd{i{�N> 3j1

H � u�Lh4�*@ _i 6i)?4@?�k@U�

D i�rupxod gh Ih|qpdq0Ndf shuplwh uhvroyhu htxd�f�rhv glihuhqfldlv sdufldlv gr
wlsr rewlgr dflpd frpr r ydoru hvshudgr gh fhuwr surfhvvr hvwrf�dvwlfr1 Xpd
irupxod�f�dr pxlwr �xwlo frp fhuwh}d1

Frqvlghuhprv d htxd�f�dr

�u+{> w,i+{> w, .
Ci

Cw
+{> w, . u+{> w,{

Ci

C{
+{> w, .

�5+{> w,

5

C5i

C{5
+{> w, @ 3>

frp frqgl�f�dr gh iurqwhlud i+{> W , @ j+{, sdud j frqw��qxd1 Hvvh wlsr gh htxd�f�dr
vxujh txdqgr qr oxjdu gh whuprv r suh�fr �qdo \W @ pd{iVW � N> 3j whprv
\W @ j+VW ,/ d wd{d gh mxurv u h d yduladqfld � pdlv jhudlv gr txh qd i�rupxod gh
Eodfn0Vfkrohv1

Vhmd hqw�dr ]{w
v r surfhvvr hvwrf�dvwlfr gh�qlgr sru ]{w

v @ { vh v � w h

g]{w
v @ u+]{w

v > v,]{w
v gv. �+]{w

v > v,gEv v A w=

Whruhpd 58 Vh u> �> j whp p�rgxor olplwdgr vxshulruphqwh sru xp srolqarplr
hp +{> w, r suh�fr gr dwlyr ghulydgr fxmr ydoru �qdo �h \W @ j+VW , vhu�d \w @
i+Vw> w, rqgh i �h gdgd sru

i+{> w, @ H
�
h�

U
W

w
u+]{w

v >v,gvj+]{w
W ,

�
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vdwlvid} d i+{> W , @ j+{, h uhvroyh=

�u+{> w,i+{> w, .
Ci

Cw
+{> w, . u+{> w,{

Ci

C{
+{> w, .

�5+{> w,

5

C5i

C{5
+{> w, @ 3=

Sru h{hpsor/ sdud d i�rupxod gh Eodfn0Vfkrohv/ ]{w
W @ {h+u�

�5

5 ,+W�w,.�+EW�Ew,1
Yhul�txhprv d i�rupxod gh Ih|qpdq0Ndf/ vxsrqgr txh h{lvwd xpd vrox�f�dr

i+{> w, gd htxd�f�dr dflpd1 Gh�qdprv rv surfhvvrv ]v @
U v
w u+[� > �,g� / \v @

i+{> w, sdud v � w h \v @ i+[v> v,h
�]v vh v � w/ rqgh [v @ ]{w

v 1 Whprv
g]v @ u+[v> v,gv h shod i�rupxod gh Lwar rewhprv txh gi+[v> v, @�
Ci

Cw
+[v> v, .

Ci

C{
+[v> v,u+[v> v,[v .

C5i

5C{5
+[v> v,�

5+[v> v,

�
gv.

Ci

C{
+[v> v,�+]

{w
v > v,gEv=

Sruwdqwr

g\v @

�
Ci

Cw
+[v> v, .

Ci

C{
+[v> v,u+[v> v,[v .

C5i

5C{5
+[v> v,�

5+[v> v,

�
h�]vgv�

�i+[v> v,h
�]vu+[v> v,gv.

Ci

C{
+[v> v,�+]

{w
v > v,h�]vgEv .

Ci

C{
+[v> v,� 3gw @

@
Ci

C{
+[v> v,�+]

{w
v > v,h�]vgEv=

H sruwdqwr

\W � i+{> w, @

] W

w

Ci

C{
+[v> v,h

�]vgEv=

H\W @ i+{> w, .H

] W

w

Ci

C{
+[v> v,h

�]v�+[v> v,gEv @ i+{> w,=

Dflpd xvdprv txh d lqwhjudo hvwrf�dvwlfd �h xpd pduwlqjdod1 Ilqdophqwh whprv

i+{> w, @ H
k
i+[W > W ,h

� U W
w
u+[� >�,g�

l
@ H

k
h�

U
W

w
u+[� >�,g�j+[W ,

l
=

Whuplqdqgr d yhul�fd�f�dr1

b W?|i}h@
U�@L it|LU�@t|�U@ i4 ��@h�@t _�4i?t�Lit�

Gh�ql�f�dr 55 Xp surfhvvr hvwrf�dvwlfr/ E+w, @ +E4+w,> = = = > Eq+w,,/ �h xp pryl0
phqwr Eurzqldqr gh glphqv�dr q vh Em+w, �h xp prylphqwr Eurzqlqdqr +xql0
glphqvlrqdo, sdud wrgr m/ 4 � m � q h dv �0�dojheudv �iEm+w,> w � 3j/ 4 � m � q
v�dr lqghshqghqwhv1
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Vh e+w> $, @ +elm+w> $,,l�p>m�q vhqgr txh elm 5 O5

 sdud wrgr l> m d lqwhjudo

hvwrf�dvwlfd
U W
3
e+w,gE+w, �h gh�qlgd sru

] W

3

e+w,gE+w, @

3
C q[
m@4

] W

3

e4m+w,gEm+w,> = = = >
q[
m@4

] W

3

epm+w,gE+w,

4
D =

�H fodur txh d lqwhjudo hvwrf�dvwlfd gh�qlgd dflpd �h olqhdu hp e1 H �h lphgldwr

txh H^
U W
3 e+w,gE+w,` @ +3> = = = > 3, @ 31

Sursrvl�f�dr 44 Vh i> j 5 P5

 hqw�dr=

41 H
kU W

3 i+w,gEl+w, �
U W
3 j+w,gEl+w,

l
@ H

kU W
3 i+w,j+w,gw

l
=

51 H
kU W

3 i+w,gEl+w, �
U W
3 j+w,gEm+w,

l
@ 3 vh l 9@ m1

Ghprqvwud�f�dr= R vhjxqgr lwhp ghfruuh lphgldwhphqwh shod lqghshqgahqfld1 R
sulphlur lwhp ghprqvwud0vh xvdqgr d lghqwlgdgh 7ij @ +i . j,5 � +i � j,51

Fruro�dulr 5 H
������U W3 e+w,gE+w,

������5 @ H
kU W

3 mme+w,mm5gw
l
1

Gh�ql�f�dr 56 Vhmd +\w,w xp surfhvvr hvwrf�dvwlfr gh glphqv�dr q h vxsrqkdprv
txh

\ +w,� \ +3, @

] w

3

d+x,gx.

] w

3

e+x,gE+x,>

vhqgr d @ +d4> = = = > dp,/ dm 5 O4

 h e @ +elm,lm/ l � p> m � q/ elm 5 O5


1 Gl}hprv
txh +\w,w whp glihuhqfldo hvwrf�dvwlfd

g\w @ d+w,gw. e+w,gE+w,=

� u�Lh4�*@ _i W|	L 4�*|��_�4i?t�L?@*�

Whruhpd 59 Vhmd x+{> w, frqw��qxd mxqwdphqwh frp vxdv ghulydgdv Cx
C{l

/ C5x
C{lC{m

h Cx
Cw =

6 Vhmd +\w, xp surfhvvr hvwrf�dvwlfr gh glphqv�dr p frp glihuhqfldo

g\w @ d+w,gw. e+w,gE+w,=

Hqw�dr x+\w> w, whp glihuhqfldo hvwrf�dvwlfd gx+\w> w, @5
7xw+\w> w, . p[

l@4

x{l+\w> w,dl+w, .
4

5

p[
l>m@4

x{l{m +\w> w,+ee
W ,lm+w,

6
8gw.

q[
o@4

p[
l@4

x{l+\w> w,elo+w,gEo+w,=

�5i @*i4 _�ttL Y
5
�

Y%lY|
uLtti UL?|�>?�@ i?|�@L � tih�@ �2�
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D i�rupxod gh Lwar pxowl0glphqvlrqdo q�dr vhu�d ghprqvwudgd1 D ghprqvwud�f�dr �h
dqdorjd dr fdvr xql0glphqvlrqdo frp r dx{��olr gr vhjxlqwh ohpd=

Ohpd 43 Vh g[4
w @ d4+w,gw. e4+w,gE+w, h g[5

w @ d5+w,gw. e5+w,gE+w, hqw�dr

g+[4
w[

5
w , @ [4

w g[
5
w .[5

w g[
4
w .

q[
m@4

e4me5mgw=

D ghprqvwud�f�dr gr ohpd dflpd ghfruuh gd elolqhdulgdgh gh g+[4
w[

5
w , h gr

vhjxlqwh ohpd=

Ohpd 44 Vh l 9@ m/ hqw�dr g+ElEm, @ ElgEm .EmgEl1

Ghprqvwud�f�dr= Vhmd Zw @
El+w,.Em+w,s

5
= Hqw�dr Zw �h xp prylphqwr Eurzqldqr

qrupdol}dgr1 OrjrZ 5
w @ w.5

U w
3
ZwgZw1 Xvdqgr txhZ

5
w @

E5
l.E

5
m

5 .ElEm @w.U w
3
ElgEl .

U w
3
EmgEm .ElEm h txh

] w

3

ZwgZw @

] w

3

ElgEl .

] w

3

EmgEm

rewhprv r uhvxowdgr1

, �t|	i?U�@ i �?�U�_@_i _i i^�@
U�Lit _�uihi?U�@�t
it|LU�@t|�U@t�

Vhmd e+{> w, @ +e4+{> w,> = = = > eq+{> w,, h �+{> w, @ +�lm+{> w,,l�q>m�q1 Vhmd +[w,w xp
surfhvvr hvwrf�dvwlfr wdo txh�

g[+w, @ e+[+w,> w,gw. �+[+w,> w,gE+w,>
[+3, @ �3 txdvh fhuwdphqwh1

+4,

Gl}hprv txh +[+w,, vdwlvid} d htxd�f�dr glihuhqfldo hvwrf�dvwlfd +4, frp frqgl�f�dr
lqlfldo �31

Whruhpd 5: Vxsrqkdprv e/ � frpr dflpd/ gh�qlgdv h phqvxu�dyhlv hp Uq�
^3> W `1 Vxsrqkdprv txh sdud wrgr {> |> w=

me+{> w,� e+|> w,m. m�+{> w,� �+|> w,m � Nm{� |m h
me+{> w,m. m�+{> w,m � N+4 . m{m,=

Vxsrqkdprv wdpe�hp txh �3 �h xp yhwru dohdw�rulr lqghshqghqwh gh �iE+v,> v �
Wj1 Hqw�dr d htxd�f�dr glihuhqfldo hvwrf�dvwlfd +4, srvvxl xpd h �xqlfd vrox�f�dr1



< LQWHJUDF� �DR HVWRF�DVWLFD HP Y�DULDV GLPHQV�RHV1 68

Q�dr ghprqvwuduhl r whruhpd dflpd1 D vxd ghprqvwud�f�dr �h vlplodu �d ghprq0
vwud�f�dr gr whruhpd gh h{lvwahqfld gh htxd�f�rhv glihuhqfldlv ruglq�duldv1 R h{hpsor
g[w @ [5

w gw>[3 @ 4 prvwud txh d kls�rwhvh gh Olsvfklw} hp e �h ixqgdphqwdo sdud

rewhuprv vrox�f�dr hp ^3> W `1 H r h{hpsor g[w @ 6[
5
6 gw prvwud d lpsruwadqfld

gd kls�rwhvh gh Olsvfklw} sdud d xqlflgdgh gd vrox�f�dr1
R frqfhlwr gh vrox�f�dr gh�qlgr dflpd �h dv yh}hv fkdpdgr gh vrox�f�dr iruwh1

D vrox�f�dr iudfd fruuhvsrqgh d gdgrv e> � hqfrqwuduprv + �[w> �Ew, gh�qlgrv hp
+
>D, wdlv txh g �[w @ e+ �[w> w,gw . �+ �[w> w,g �Ew/ �[3 @ �31 Gxdv vrox�f�rhv iudfdv
v�dr frqvlghudgdv �xqlfdv vh whp d phvpd glvwulexl�f�dr1 Qdv frqgl�f�rhv gr whruhpd
gh h{lvwahqfld gh vrox�f�dr iruwh gh xp vlvwhpd gh htxd�f�rhv glihuhqfldlv hvwrf�dvwlfdv
k�d xqlflgdgh iudfd wdpe�hp1

�hLUittLt _i �@h!L�

Gh�ql�f�dr 57 Vhmd s+v> {> w> D, � 3 gh�qlgd sdud 3 � v � w ? 4/ { 5 Uq/
D 5 E+Uq,1 Gl}hprv txh s �h xpd ixq�f�dr gh wudqvl�f�dr Pdunryldqd vh=

41 { $ s+v> w> {> D, �h Eruhohdqd>

51 D $ s+v> {> w> D, �h xpd phglgd gh suredelolgdghv>

61 s vdwlvid} d htxd�f�dr gh Fkdspdq0Nroprjrury=

s+v> {> w> D, @

]
Uq

s+�> |> w> D,g�v>{>�+|,>;3 � v ? � ? w=

Vhqgr �v>{>�+D, @ s+v> {> �>D,1

Whruhpd 5; Vhmd s xpd ixq�f�dr gh wudqvl�f�dr Pdunryldqd1 H vhmd � xpd ph0
glgd gh suredelolgdghv qr Uq1 H{lvwh hqw�dr xp surfhvvr hvwrf�dvwlfr +[w,w�v/
[w = 
 $ Uq wdo txh= S +[v 5 D, @ �+D,>;D 5 E+Uq, h

S +[w 5 Dm�i[v> d � v � ej, @ s+e>[e> w> D,> d � e ? w=

Dsolfdqgr r whruhpd dqwhulru sdud � @ �{/ { 5 Uq rewhprv xpd phglgd gh
suredelolgdgh Sv>{ qxp hvsd�fr 
 h Hv>{ d hvshudq�fd wdlv txh

Sv>{+[v @ {, @ 4>

Sv>{+[w.k 5 DmIv
w , @ s+w>[w+$,> w. k>D,> t1f1

Xpd froh�f�dr +
>I >Iv
w > [w> Sv>{, vdwlvid}hqgr dv sursulhgdghv dflpd/ vhqgr s

xpd ixq�f�dr gh wudqvl�f�dr Pdunryldqd �h fkdpdgr gh surfhvvr gh Pdunry1 Ydoh

Hv>{^i+[w,` @

]
i+|,g�v>{>w+|,

h

Hv>{ ^i+[w.k,mIv
w ` @

]
i+|,g�w>[w>w.k+|, @ Hw>[w

^i+[w.k,`=

Xp surfhvvr gh Pdunry �h krprjahqhr vh s+v> {> w> D, @ s+3> {> w� v>D,1
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�hLTh�i_@_i _i �@h!L� T@h@ _�u�t�Lit

Gh�ql�f�dr 58 Xpd glixv�dr gh Lwar/ �h xp surfhvvr hvwrf�dvwlfr +[v,v txh vdwlvid}
�d htxd�f�dr glihuhqfldo hvwrf�dvwlfd=�

g[v @ e+[v> v,gv. �+[v> v,gEv> v � w
[w @ {=

Vxsrprv txh e> � vdwlvid}hp dv frqgl�f�rhv gh Olsvfklw} sdud d h{lvwahqfld h xql0
flgdgh gd vrox�f�dr gd htxd�f�dr glihuhqfldo hvwrf�dvwlfd1 D vrox�f�dr ghvvh vlvwhpd �h
ghqrwdgd [w>{

v > v � w1

Vhmd Iw @ �iEv> v � wj1 Hqw�dr=
S +[3>{+w, 5 DmIv, @ S +[+w, 5 Dm[v, @ s+v>[v> D,

Bih@_Lh �?�?�|it�4@* _i �4@ _�u�t�@L�

Vhmd +[w,w xpd glixv�dr gh Lwar/ krprjahqhd qr whpsr1 R jhudgru lq�qlwhvlpdo/
D/ gh +[w,w �h

+Di,+{, @ olp
w$3.

H{^i+[w,`� i+{,

w
> { 5 Uq=

R grp��qlr gh D �h r frqmxqwr gdv i wdo txh r olplwh dflpd h{lvwh sdud txdvh
wrgr {1

Ohpd 45 Vhmd \w @ \ {
w wdo txh g\v @ x+v,gv. y+v,gEv> v � w h \w @ {/ vhqgr

E xp prylphqwr Eurzqldqr gh glphqv�dr p/ x @ +x4> = = = > xq,/ y @ +ylm,lm =
Vhmd � = 
 $ ^3>4` xp whpsr gh sdudgd frp hvshudq�fd H{^� ` ? 41 Vhmd
i 5 F5

3 +U
q,/ x> y olplwdgdv qr vxsruwh gh i 1 Hqw�dr

H{^i+\� ,` @ i+{,.H{

5
7] �

3

3
C q[

l@4

xl+v> $,
Ci

C{l
+\v, .

4

5

q[
l>m@4

+yyw,lm
C5i

C{lC{m
+\v,

4
Dgv

6
8 =

Ghprqvwud�f�dr= Vhmd ]w @ i+\w,1 Hqw�dr

g] @
q[
l@4

Ci

C{l
+\w,g\l .

4

5

q[
l>m@4

+yyw,lm
C5i

C{lC{m
+\v,gv @

3
C q[

l@4

Ci

C{l
+\w,xl+v, .

4

5

q[
l>m@4

+yyw,lm
C5i

C{lC{m
+\v,

4
Dgv.

q[
l@4

p[
m@4

Ci

C{l
+\w,ylm+w,gEm+w,=

Orjr

i+\� , @ i+{, .

] �

3

5
7 q[
l@4

Ci

C{l
xl+v, .

4

5

q[
l>m@4

+yyw,lm
C5i

C{lC{m

6
8gv.
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.
q[
l@4

p[
m@4

] �

3

Ci

C{l
+\v,ylm+v,gEm+v,=

Wrpdqgr r ydoru hvshudgr whuplqduhprv d ghprqvwud�f�dr/ vh

H{

�] �

3

Ci

C{l
+\v,ylm+v,gEm+v,

�
@ 3=

Lvwr ghfruuh gr ohpd d vhjxlu id}hqgr0vh w $ 41

Ohpd 46 Vh +[w,w �h xpd pduwlqjdod frqw��qxd �d gluhlwd hqw�dr sdud wrgr whpsr
gh sdudgd � / +[plqiw>�j,w �h xpd pduwlqjdod1

Fruro�dulr 6 Vh g[w @ e+[w,gw . �+[w,gEw/ [+3, @ { h i �h frqw��qxd frp
vxsruwh frpsdfwr/ hqw�dr

Di+{, @
q[
l@4

el+{,
Ci

C{l
+{, .

4

5

q[
l@4

q[
m@4

+��w,lm+{,
C5i

C{lC{m
+{,=

Ghprqvwud�f�dr= Edvwd hvfrokhu � @ w h fdofxodu r olplwh qr ohpd dqwhulru1

Fruro�dulr 7 +I�rupxod gh G|qnlq, Vhmd i 5 F5
3+U

q,/ � xp whpsr gh sdudgd
frp H{^� ` ? 41 Hqw�dr H{^i+[� ,` @ i+{, .H{^

U �
3
Di+[v,g{`=

H{hpsor 8 Vhmd E @ +E4> = = = > Eq, Eurzqldqr frph�fdqgr hp d 5 Uq/ q � 51
Vhmd U A mdm @ s

d54 . = = =. d5q1 Txdo r ydoru hvshudgr gr whpsr gh vd��gd/ �N
gh +Ew,w gd erod EU+3,B Gdgr n � 4 dsoltxhprv d i�rupxod gh G|qnlq sdud
[w @ Ew/ � @ plqi�N > nj h i+{, @ m{m5 vh m{m � U/ i gh vxsruwh frpsdfwr F51
Whprv

Hd^i+E� ,` @ i+d, .Hd^

] �

3

�i+Ev,

5
gv` @ mdm5 . qHd^� ` � U5=

Orjr H{^plqi�N > nj` � U5�mdm5
q 1 Id}hqgr n $ 4 rewhprv txh H{^�N ` ? 41

Sruwdqwr srghprv xvdu �N qd i�rupxod gh G|qnlq rewhqgr Hd^�N ` @ U5�mdm5
q 1

Vxsrqkdprv djrud txh mem A U1 Txdo d suredelolgdgh gh frph�fdqgr hp e r
Eurzqldqr dwlqjlu EU+3,B Vhmd n r sulphlur lqvwdqwh gh vd��gd gr dqho Dn @
i{>U ? m{m ? 5nUj1 Vhmd i @ iqn/ F

5 frp vxsruwh frpsdfwr wdo txh

i+{, @

;?
=

� orj+m{m, vh q @ 5
U � m{m � 5nU

m{m5�q vh q A 5=

Srgh0vh yhul�fdu txh �i @ 3 vh { 5 Dn1 Shod i�rupxod gh G|qnlq He^i+E�n,` @
i+e,1 Vh sn @ Se+mE�n m @ U,/ tn @ 4 � sn hqw�dr vh q 9@ 5/ snU

5�q .

tn+5
nU,5�q @ mem5�q1 Id}hqgr n $ 4 yhp olpn$4 sn @

�
mem
U

�5�q
? 41 Orjr

Se+�N ? 4, @ olpn$4 sn @
�
mem
U

�5�q
1 Gl}hprv txh r prylphqwr �h wudqvlwlyr1

Sdud q @ 5 whprv S +�N ? 4, @ 4 +prylphqwr uhfruuhqwh,1
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H{hpsor 9 R Eurzqldqr uhvroyh g[w @ gEw/ orjr � @ L h sruwdqwr Di @
4
5�i 1

H{hpsor : +Ju�d�fr gr prylphqwr Eurzqldqr, Vhmd E @ E4/

[ @

�
[4

[5

�
vrox�f�dr gh

�
g[4 @ gw [4+3, @ w3
g[5 @ gE [5+3, @ {3

rx g[ @ egw . �gE/ [+3, @

�
w3
[3

�
/ e @

�
4
3

�
/ � @

�
3
4

�
1 Hqw�dr

Di @ Ci
Cw .

4
5
C5i
C{5 1

� i^�@
U�@L hi|hLtTiU|��@ _i kL*4L}LhL��

Vhmd +[w,w xpd glixv�dr gh Lwar qr Uq frp jhudgru lq�qlwhvlpdo D1 Dsolfdqgr d
i�rupxod gh G|qnlq sdud i 5 F5

3 +U
q, h � @ w rewhprv txh x+w> {, @ H{^i+[w,` �h

glihuhqfl�dyho hp w h Cx
Cw @ H{^Di+[w,`1 Srghprv qr hqwdqwr rewhu xpd htxd�f�dr

hqyroyhqgr vrphqwh x1

Whruhpd 5< +Htxd�f�dr uhwurvshfwlyd gh Nroprjrury, Gh�qd x+w> {, @ H{^i+[w,`1
Hqw�dr Cx

Cw @ Dx1

Ghprqvwud�f�dr= Vhmd j+{, @ x+w> {,1 Whprv

H{^j+[u,`� j+{,

u
@

4

u
H{ ^H[u

^i+[w,`�H{ ^i+[w,`` @

4

u
H{ ^H{ ^i+[w.u,mIu`�H{ ^i+[w,mIw`` @

x+w. u> {,� x+w> {,

u
$ Cx

Cw
=

Orjr Dx @ olpu$3
H{^j+[u,`�j+{,

u @ Cx
Cw =

Gh�ql�f�dr 59 +Uhvroyhqwh, Sdud � A 3 h j 5 Fe+U
q, gh�qlprv r uhvroyhqwh

U� sru

+U�j,+{, @ H{

�] 4

3

h��wj+[w,gw

�
=

Ohpd 47 U�j 5 Fe+U
q,1

Ghprqvwud�f�dr= Gh +U�j,+{, @
U4
3 h��wH{^j+[w,`gw hqw�dr d frqwlqxlgdgh gh

H{^j+[w,` hp { +sursulhgdgh gh Ihoohu, jdudqwh d frqwlqxlgdgh gh U�j1 THG
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Whruhpd 63 Sdud wrgr � A 3 whprv U�+� � D,i @ i vh i 5 F5
3+U

q, h vh
j 5 Fe+Uq, hqw�dr U�j hvw�d qr grp��qlr gh D h +��D,U�j @ j1

Ghprqvwud�f�dr= Vxsrqkdprv txh i 5 F5
3+U

q,1 Hqw�dr U�+��D,i+{, @ +�U�i�
U�Di,+{, @

�

] 4

3

h��wH{^i+[w,`gw�
] 4

3

h��wH{^Di+[w,`gw @

�h��wH{^i+[w,`m43 .

] 4

3

h��w
g

gw
H{^i+[w,`gw�

] 4

3

h��wH{^Di+[w,`gw @ i+{,=

Vxsrqkdprv djrud txh j 5 Fe+Uq,1 Vhjxh gd sursulhgdgh iruwh gh Pdunry

H{^U�j+[w,` @ H{

�
H[w

�] 4

3

h��vj+[v,gv

��
@

H{

�
H{

�] 4

3

h��vj+[w.vgvmIw
��

@ H{

�] 4

3

h��vj+[w.vgv

�
@

] 4

3

h��vH{^j+[w.v,`gv=

Gh�qlqgr x+v> {, @ H{^j+[v,` yhp

4

w
+H{^U�j+[w,`�U�j+{,, @

] 4

3

h��v
x+w. v> {,� x+v> {,

w
gv $

] 4

3

h��v
C

Cv
x+v> {,gv=

Orjr U�j shuwhqfh dr grp��qlr gr jhudgru lq�qlwhvlpdo1 Dvvlp yhp txh

+��D,U�j+{, @

] 4

3

�h��vx+v> {,gv�
] 4

3

h��v
C

Cv
x+v> {,gv @ j+{,=

Whruhpd 64 +I�rupxod gh Ih|qpdq0Ndf1, Vhmd i 5 F5
3+U

q, h y+w> {, @

H{

k
h�

U
w

3
t+[v,gvi+[w,

l
/ t 5 Fe+Uq,1 Hqw�dr

Cy

Cw
@ Dy � t+{,y+w> {,=

Ghprqvwud�f�dr= Vhmd \w @ i+[w,/ ]w @ h{s^� U w
3
t+[v,gv`1 Ydoh txh g]w @

�]wt+[w,gw= H sruwdqwr g+]w\w, @ \wg]w . ]wg\w1 Orjr y+w> {, @ H{^\w]w` �h
glihuhqfl�dyho hp w1 Sruwdqwr

4

u
+H{^y+w>[w,`� y+w> {,, @

4

u
H{ ^H[u

^]wi+[w,`�H{^]wi+[w,`` @
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4

u
H{

�
H{^i+[w.u h{s^�

] w

3

t+[v.u,gv`mDu`�H{^]wi+[w,`

�
@

4

u
H{

�
]w.u h{s^

] u

3

t+[xgx`i+[w.u,� ]wi+[w,

�
@

4

u
H{

�
i+[w.u,]w.u � i+[w,]w

�
.

4

u
H{

k
i+[w.u]w.u

�
h
U
u

3
t+[x,gx � 4

�l
$

Cy

Cw
. t+{,y+w> {, vh u $ 31

H whuplqdprv d ghprqvwud�f�dr1

�f � u�Lh4�*@ _i B�ht@?L��

Frphfhprv frp xpd gh�ql�f�dr1

Gh�ql�f�dr 5: Xpd phglgd gh suredelolgdgh T hp +
>D, �h htxlydohqwh �d S vh
S +D, @ 3 vh h vrphqwh vh T+D, @ 3

Xpd yhuv�dr gr whruhpd gh Jluvdqry �h d vhjxlqwh=

Whruhpd 65 Vhmd +[w, xp surfhvvr hvwrf�dvwlfr gd irupd

[w @ {.

] w

3

�vgv.

] w

3

�vgEv 3 � w � W

vhqgr � 5 O4

> � 5 O5


1 Vxsrqkdprv txh +pw,w 5 O4

 h txh h{lvwh � 5 O5


> Hh
4
5

U
W

3
�5vgv ?

4/ wdo txh �w�w @ �w�pw 3 � w � W 1 Hqw�dr h{lvwh xpd phglgd gh suredelolgdgh
T htxlydohqwh �d S wdo txh aEw @ Ew .

U w
3
�vgv 3 � w � W �h xp prylphqwr Eurz0

qldqr sdgurql}dgr hp +
>D> T,1 R surfhvvr +[w, srgh vhu hvfulwr qd irupd

[w @ {.

] w

3

pvgv.

] w

3

�vg aEv 3 � w � W=

Do�hp glvvr/ sdud wrgd ydul�dyho dohdw�ruld ]>HT+m]m, ? 4 ydoh HT+], @ HS +]�W ,
vhqgr

�w @ h+�
U
w

3
�vgEv� 4

5

U
w

3
�5vgv, 3 � w � W=

Rx vhmd/ r surfhvvr gh ghvorfdphqwr gh +[w, srgh vhu dowhudgr/ frqwlqxdqgr
+[w, d vhu xpd lqwhjudo hvwrf�dvwlfd1

H{hpsor ; Vxsrqkdprv txh g[w @ �wgw. �wgEw h txh h{lvwh ! 5 O5

 wdo txh

�w!w @ �w h txh H h{s^
U W
3 !5wgw` ? 4 h H h{s^�5

U W
3 !wgEw �

U W
3 !5wgw` ? 41

Hqw�dr h{lvwh xpd phglgd gh pduwlqjdod htxlydohqwh1 Frp hihlwr= d phglgd
htxlydohqwh �h d ghulydgd gh Udgrq0Q|nrglq

�W @ h{s

#
�
] W

3

!vgEv � 4

5

] W

3

!5vgv

$

gdgd shor whruhpd gh Jluvdqry frp pw @ 31
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Whruhpd 66 Vxsrqkdprv txh i 5 O5

 h h{lvwh d A 3 wdo txh Hhdi

5
w � F ?

4 3 � w � W 1 Hqw�dr

Hh
U w5
w4

i+v,gEv� 4
5

U w5
w4

i5+v,gv @ 4 vh 3 � w4 � w5 � W=

Vrphqwh ghprqvwuduhl r whruhpd sdud i olplwdgd1 Vhmd \w @
U w
w4
i+v,gE+v, �

4
5

U w
w4
mi+v,m5gv= Vhmd Xw @ h\w 1 Whprv gXw @ h\wi+w,gE+w,1 Orjr HXw5 � 4 @

H
kU w5

w4
h\wi+w,gE+w,

l
@ 31 THG

Hp jhudo vh i 5 O5

 ydoh vrphqwh d ghvljxdogdgh � 4 qr oxjdu gd ljxdogdgh1

Whruhpd 67 +Jluvdqry, Vhmd +[w, xp surfhvvr gh Lwar h ! 5 O5

1 Gh�qdprv

�wv+!, @

] w

v

!+x,gEx � 4

5

] w

v

!+x,5gx>

�E+w, @ E+w,�
] w

3

!+v,gv h �S +D, @

]
D

h�
W
3 +!,gS > D 5 D=

Vh �S +
, @ 4 hqw�dr �E �h xp prylphqwr Eurzqldqr hp +
>D> �S , dgdswdgr �d �E
h

[w �[v @

] w

v

+ex . �x!x,gx.

] w

v

�xg �Ex=

Ghprqvwud�f�dr= Sdud ghprqvwudu txh �Ew �h xpprylphqwr Eurzqldqr �h vx�flhqwh
vhjxqgr r whruhpd dedl{r ghprqvwudu txh=

d1 �H^ �El+w,� �El+v,mDv` @ 3 txdvh fhuwdphqwh vh w A v>

e1 �H^+ �El+w,� �El+v,,+ �Em+w,� �Em+v,,mDv` @ �lm+w�v, txdvh fhuwdphqwh sdud w A v1

Vxsruhprv ! olplwdgd h vrphqwh yhul�fduhprv r fdvr +d,1 D ghprqvwud�f�dr
frpsohwd �h orqjd h vhu�d rplwlgd+ yhu Iulhgpdq s�djlqdv 49404951, Qrwhprv

lqlfldophqwh txh g
�U w

v
i+x+gE+x, � U w

v
j+x,gE+x,

�
@

�
j+w, �

] w

v

i+x,gE+x,

�
gE+w, .

�
i+w, �

] w

v

j+v,gE+v,

�
gE+w, . +i+w, � j+w,,gw=

Orjr �] w

v

i+x,gE+x,

��] w

v

j+x,gE+x,

�
@

] w

v

i+x, � j+x,gx.
] w

v

�
j+x,

] x

v

i+{,gE+{,

�
gE+x, .

] w

v

�
i+x,

] x

v

j+{,gE+{,

�
gE+x,=

Wdpehp suhflvdprv gh h{s^�wv` @ 4 .
U w
v h{s^�

x
v !+x,gE+x,= Sruwdqwr

�H^+ �El+w,� �Em+v,,mDv` @
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H
�
+El+w,�El+v,, h{s^�

w
v`mDv

�� H

�] w

v

!l+x,gx h{s^�
w
v`mDv

�
@

H

�
+El+w,�El+v,,

�
4 .

] w

v

h{s^�xv `!+x,gEx

�
mDv

�
�H

�] w

v

!l+x,gx h{s^�
w
v`mDv

�
@ 3>

srlv H
kU w

v !l+x,gx h{s^�
x
v `mDv

l
@

U w
v H ^!l+x, h{s^�wv`mDv` gx1

Qd ghprqvwud�f�dr dflpd xvdprv d vhjxlqwh fdudfwhul}d�f�dr gr prylphqwr
Eurzqldqr=

Whruhpd 68 Vhmd [w @ +[4+w,> = = = > [q+w,, xp surfhvvr hvwrf�dvwlfr frqw��qxr h
vhmd +Dw,w xpd idp��old fuhvfhqwh gh � �dojheudv/ [w Dw phqvxu�dyho h wdo txh

d, H^[w �[vmDv` @ 3 txdvh fhuwdphqwh/ v A w>

e, H^+[l+w,�[l+v,,+[m+w,�[m+v,,mDv` @ �lm+w� v, txdvh fhuwdphqwh1

Hqw�dr +[w,w �h xp prylphqwr Eurzqldqr qrupdol}dgr1

,^�@
U�Lit _�uihi?U�@�t T@hU�@�t i*�>T|�U@t i T@h@M�L*�U@t�

�f�� �h�?U�>T�L _L 4�@ �4L T@h@ i^�@
U�Lit i*�>T|�U@t�

Vhmd O xp rshudgru glihuhqfldo gh�qlgr sru

Ox @
4

5

q[
l>m@4

dlm+{,
C5x

C{lC{m
.

q[
l@4

el+{,
Cx

C{l
. f+{,x>

vhqgr x+{> w, gh�qlgd sdud { 5 J/ J dehuwr h frqh{r gr Uq1 R rshudgru O �h
ho��swlfr hp {3 vh +dlm+{3,lm �h srvlwlyd gh�qlgd1

Ohpd 48 Vhmd +dlm+{,,lm srvlwlyd vhplgh�qlgd h f+{, � 3 sdud wrgr { 5 G/
G � Uq dehuwr h frqyh{r1 Vh x 5 F5+G, h dofdq�fd xp p�d{lpr srvlwlyr hp
{3 5 G hqw�dr Ox+{3, � 31

Ghprqvwud�f�dr= VhmdD @ +dlm+{
3,lm / E @ �+x{l{m +{,,lm 1 Hqw�dr

S
lm dlm+{

3,x{l{m +{
3, �

3/ frp x{l+{
3, @ 31 Gh f+{3,x+{3, � 3 yhp Ox+{3, � 31 THG

Whruhpd 69 +Sulqf��slr iudfr gr p�d{lpr, Vxsrqkd +dlm+{,, srvlwlyd vhpl0
gh�qlgd hp G/ G dehuwr frqyh{r h olplwdgr/ f+{, � 31 H 4

5d44+{,�
5.e4+{,� A 3

sdud dojxp � A 3 h sdud wrgr { 5 G1 Vh x 5 F5+G, _ F3+ �G, h Ox � 3 hqw�dr
pd{{5 �G x+{, A 3 lpsolfd vxs{5G x+{, � pd{{5CG x+{,1

Ghprqvwud�f�dr= Vxsrqkdprv sdud rewhu xpd frqwudgl�f�dr txh pd{{5CG ? pd{{5G x+{,1

Vhmd {3 5 Uq wdo txh {34 A {4 sdud wrgr { 5 �G1 Vhmd n+{, @ h�{
3
4 � h�{1 �H fodur

txh n+{, A 3 h On+{, ? 3 hp G1 Vh � A 3 �h vx�flhqwhphqwh shtxhqr/ y @ x��n
vdwlvid} d y+�{, A pd{{5CG y+{,1 Orjr/ y dofdq�fd xp p�d{lpr srvlwlyr sdud
dojxp {� 5 G1 Shor ohpd dqwhulru/ Oy+{�, � 3 h orjr Ox+{�, � �On+{�, ? 3/
frqwudgl�f�dr frp Ox � 31
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Gh�ql�f�dr 5; Vh h{lvwh � A 3 wdo txh
Sq

l>m@4 dlm+{,|l|m � �m|m5 sdud wrgr { 5
G/ | 5 Uq/ gl}hprv txh O �h xqliruphphqwh ho��swlfr hp G1

Whruhpd 6: +Sulqf��slr iruwh gr p�d{lpr1, Vhmd O xqliruphphqwh ho��swlfr
frp frh�flhqwhv olplwdgrv qdv sduwhv frpsdfwdv gh G/ h vxsrqkdprv f+{, � 3
hp G1 Vh x 5 F5+G, h Ox � 3 h x q�dr �h frqvwdqwh hqw�dr x q�dr whp p�d{lpr
srvlwlyr hp G1

Q�dr ghprqvwuduhl hvwh whruhpd1

�hLM*i4@ _i #�h�U�*i|�

R sureohpd gh Glulfkohw �h r gh hqfrqwudu x txh uhvroyh�
Ox @ i+{, { 5 G
x+{, @ !+{, { 5 CG=

Gh�ql�f�dr 5< Xpd eduuhlud hp | 5 CG �h xpd ixq�f�dr frqw��qxd q�dr0qhjdwlyd/
z| = �G $ U./ txh vh dqxod vrphqwh hp | h wdo txh Oz| � �41 Vh h{lvwlu xpd
erod ihfkdgd N @ E^{3> u` wdo txh N _ �G @ i|j hqw�dr d ixq�f�dr

z|+{, @ n
�m{3 � |m�s � m{� |m�s� >

�h xpd eduuhlud hp | sdud n h s vx�hqwhphqwh judqghv1

Whruhpd 6; Vxsrqkdprv O xqliruphphqwh ho��swlfr/ f � 3/ dlm/ el/ f/ i Olsv0
fklw} hp �G1 Vh sdud wrgr | 5 CG h{lvwlu xpd eduuhlud h ! 5 F+CG, hqw�dr h{lvwh
xpd h �xqlfd vrox�f�dr x 5 F5+G, _F3+ �G, gr sureohpd gh Glulfkohw1

Q�dr ghprqvwuduhprv hvwh whruhpd1

Gh�ql�f�dr 63 +Rshudgru sdude�rolfr1, R rshudgru glihuhqfldo

Px @
4

5

q[
l>m@4

dlm+{> w,
C5x

C{lC{m
.

q[
l@4

el+{> w,
Cx

C{l
. f+{> w,x� Cx

Cw
>

gh�qlgr sdud +{> w, 5 Uq�U/ �h xqliruphphqwh sdude�rolfr hp T vh h{lvwlu � A 3
wdo txh +dlm+{> w,,lm vhmd xqliruphphqwh srvlwlyd gh�qlgd1

� ThLM*i4@ _i �@�U�)�

Vhmd

Ox @
4

5

q[
l>m@4

dlm+{> w,
C5x

C{lC{m
.

q[
l@4

el+{> w,
Cx

C{l
. f+{> w,x>
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xp rshudgru ho��swlfr qr Uq sdud wrgr w 5 ^3> W `1 Frqvlghuhprv d htxd�f�dr
sdude�rolfd �

Px @ Ox+{> w,� Cx
Cw +{> w, @ i+{> w,>

x+{> 3, @ !+{,

Hvwh sureohpd fkdpd0vh sureohpd gh Fdxfk|1

Whruhpd 6< Vxsrqkd +dlm+{> w,,lm srvlwlyd vhplgh�qlgd h vxsrqkdprv txh h{0
lvwh F A 3 wdo txh ;?

=
S

lm mdlm+{> w,m � F+4 . m{m5,S
l mel+{> w,m � F+4 . m{m,

f+{> w, � F=

Hqw�dr r sureohpd gh Fdxfk| whp qr p�d{lpr xpd vrox�f�dr wdo txh mx+{> w,m �
Q+4 . m{mt, sdud dojxp Q> t A 31

Gh�ql�f�dr 64 Xpd vrox�f�dr ixqgdphqwdo gr rshudgru sdude�rolfr O� C
Cw qr Uq�

^3> W ` �h xpd ixq�f�dr �+{> w> �> �,/ w A � vdwlvid}hqgr d vhjxlqwh frqgl�f�dr sdud wrgd
i 5 F3+U

q,=
x+{> w, @

U
Uq �+{> w> �> �,i+�,g�>

Ox� Cx
Cw @ 3> � ? w � W >

olpw&� x+{> w, @ i+{,=

D h{lvwahqfld gh vrox�f�dr ixqgdphqwdo ghshqgh gh wuahv frqgl�f�rhv=
F4, +dlm+{> w,,lm �h xqliruphqwh ho��swlfr>
F5, Rv frh�flhqwhv gh O v�dr frqw��qxrv olplwdgrv h w $ dlm+{> w, �h xqliruphphqwh
frqw��qxr1
F6, Rv frh�flhqwhv gh O v�dr xqliruphphqwh frqw��qxrv �d K�roghu frp h{srhqwh �>

Whruhpd 73 Vh ydoh F4�F6/ h{lvwh xpd vrox�f�dr ixqgdphqwdo �+{> w> "> �, gh
O� C"

Cw vdwlvid}hqgr d ghvljxdogdgh

mGp
{ �+{> w> "> �,m � F+w� �,�+q.mpm@5, h{s^�F

m{� "m5
w� �

`>

sdud mpm @ 3> 41 H vh mpm � 5/ Gp
{ � �h frqw��qxd1 Do�hp glvvr O� @ �w1 Ilqdo0

phqwh sdud i 5 Fe+U
q,/]
Uq

�+{> w> "> �,i+{,g{ $ i+",> vh w & �=

Hp frqgl�f�rhv jhudlv

x+{> w, @

]
�+{> w> "> 3,!+",g"�

] w

3

]
�+{> w> "> �,i+"> �,g"g�>

uhvroyh r sureohpd gh Fdxfk|1
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� @_��?|L uLh4@* _i � �

R dgmxqwr irupdo P� gh P @ O� C
Cw �r rshudgru

P�y @ O�y . Cy
Cw > vhqgr

O�y @ 4
5

Sq
l>m@4 dlm+{> w,

C5y
C{lC{m

.
Sq

l@4 e
�
l +{> w,

Cy
C{l

. f�+{> w,y

e�l @ �el .
4
5

Sq
m@4

Cdlm
C{m

>

f� @ f�Sq
l@4

Ce
C{l

. 4
5

Sq
l>m@4

C5dlm
C{lC{m

=

Qrwhprv txh P�y @ 4
5

S
l>m

C5

C{lC{m
+dlmy,�

S
l

C
C{l

+ely, . fy . yw1

Gh�ql�f�dr 65 Xpd vrox�f�dr ixqgdphqwdo gh O�. C
Cw �h xpd ixq�f�dr ��+{> w> �> �,/

w ? � vdwlvid}hqgr d frqgl�f�dr= sdud wrgr j 5 F3+U
q,/

y+{> w, @

]
Uq

��+{> w> �> �,j+�,g�

vdwlvid} �d O�y . Cy
Cw @ 3/ 3 � w ? � h olpw%� y+{> w, @ y+{> �,1

Whruhpd 74 Vh F4�F6 h

dlm >
C

C{l
dlm >

C5

C{lC{m
dlm >

Cel
C{l

> f

v�dr olplwdgdv/ hqw�dr h{lvwh xpd vrox�f�dr ixqgdphqwdo ��+{> w> "> �, gh O� . Cw h
�+{> w> "> �, @ ��+"> �> {> w, vh w A � 1

+iThiti?|@
U�@L it|LU�@t|�U@ _i tL*�
U�Lit _i i^�@
U�Lit _�uihi?�
U�@�t T@hU�@�t�

Vxsrqkd G dehuwr/ frqyh{r olplwdgr h O rshudgru xqliruphphqwh ho��swlfr1
Vxsrqkdprv f � 3/ dlm / el h f Olsvfklw}1 Vxsrqkdprv wdpe�hp txh d iurq0
whlud gh G �h gh fodvvh F51 Hqw�dr r sureohpd gh Glulfkohw whp vrox�f�dr �xqlfd
gdgrv i h ! wdlv txh= i Olsvfklw} hp �G/ ! frqw��qxd hp �G1 Txhuhprv uhs0
uhvhqwdu x hp whuprv gh vrox�f�rhv gh htxd�f�rhv glihuhqfldlv hvwrf�dvwlfdv1 Vhmd
�+{, @

s
+dlm+{,,1 � �h Olsvfklw} hp �G1 Vhmd g[w @ �+[w,gEw . e+[w,gw1 Vhmd

� r whpsr gh vd��gd gh G1 Ydoh txh

x+{, @ H{

�
!+[� , h{s

�] �

3

f+[v,g{

��
�H{

�] �

3

i+[w, h{s

�] w

3

f+[v,gv

�
gw

�
=

Frqvlghuhprv djrud r sureohpd gh ydoru lqlfldo=

Ox. Cx
Cw @ i+{> w, T @ E � ^3> W ,

x+{> W , @ !+{, { 5 E
x+{> w, @ j+{> w, V @ CE � ^3> W ,=

Vxsrqkdprv +dlm,lm xqliruphphqwh Olsvfklw}/ f> i xqliruphphqwh K�roghu frqw��qxd/
j frqw��qxd hp �V/ ! frqw��qxd hp �E h j+{> W , @ !+{,/ { 5 CE
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Whruhpd 75 Vh CE �h F5 hqw�dr h{lvwh vrox�f�dr �xqlfd gr sureohpd dflpd=

x+{> w, @ H{>w

k
j+[� > �,h

U
�

w
f+[v>v,gv��?W

l
.

H{>w

k
!+[W ,h

U
�

w
f+[v>v,gv��@W

l
�H{>w

�] �

w

i+[v> v,h
U
v

w
f+[�>�,g�gv

�
=

Vhqgr � dflpd r sulphlur lqvwdqwh � 5 ^w> W , wdo txh [+�, ghl{d E vh lvwr
rfruuhu h � @ W fdvr r frqwu�dulr1

Vhmd

O3 @
4

5

[
l>m

dlm+{> w,
C5

C{lC{m
.
[
l

el+{> w,
C

C{l

h ��3+{> v> |> w, d vrox�f�dr ixqgdphqwdo gh O3 . Cv/ v ? w1 Frqvlghudqgr f @
3> i @ 3 dflpd rewhprv txh x+{> w, @ H{>w ^!+[W ,`1 Wdpehp ydoh txh x+{> w, @U
Uq ��3+{> w> |> W ,!+|,g|1 OrjrH{>w^!+[W ,` @

U
Uq ��3+{> w> |> W ,!+|,g|=Dqdorjd0

phqwh sdud 3 � v ? w]
Uq

��3+{> v> |> w,!+|,g| @ Hv>{!+[w, @

]
Uq

!+|,S{>v+[w 5 g|,=

Orjr s+v> {> w> D, @ Sv>{+[w 5 D, @ S +[{>v+w, 5 D, whp ghqvlgdgh ��3+{> v> |> w,1
Ydoh txh ��3 vdwlvid}

C

Cv
��3+{> v> |> w,.

4

5

[
l>m

dlm
C5

C{lC{m
��3+{> v> |> w,.

[
l

el+{> v,
C

C{l
��3+{> v> |> w, @ 3=

Htxd�f�dr fkdpdgd gh sdude�rolfd uhvwurshfwlyd1 Wdpehp ydoh txh ��3 vdwlvid} hp
+|> w, d

�Cw�
�
3+{> v> |> w, .

4

5

[
l>m

C5

C{lC{m
^dlm+|> w,�

�
3`�

[
l

C

C|l
^el+|> w,�

�
3` @ 3=

D htxd�f�dr dflpd �h fkdpdgd gh htxd�f�dr sdude�rolfd survshfwlyd1

�� , ihU�>U�Lt�

41 d, Vhmd [ = 
 $ Uq xp yhwru dohdw�rulr1 Vxsrqkd txh H ^m[ms` ? 4/
3 ? s ? 41 Hqw�dr S +m[m � u, � 4

usH^m[ms`1
e, Vxsrqkd txh h{lvwh n A 3 wdo txh P =@ H^hnm[m` ? 41 Frqfoxd hqw�dr
txh S +m[m � u, � Ph�nu1

51 Vhmd +Ew,w�3 xp prylphqwr Eurzqldqr1 Hqw�dr +Ew.v�Ev,w�3 �h xp pryl0
phqwr Eurzqldqr1
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61 Vhmd +Ew,w xp prylphqwr Eurzqldqr elglphqvlrqdo1 Fdofxoh d suredelol0
gdgh gh txh mEwm � 41

71 Vhmd +Ew,w xp prylphqwr Eurzqldqr gh glphqv�dr q1 Vxsrqkd txh N �
Uq whp phglgd qxod1 Hqw�dr r whpsr p�hglr txh Ew sdvvd hp N �h }hur1

81 Vhmdp i+w,> j+w, 5 O5

1 Vxsrqkd txh txdvh fhuwdphqwh hp D � 
 i+w> $, @

j+w> $, sdud wrgr w1 Frqfoxd hqw�dr txh
U W
3 i+w> $,gE+$, @

U W
3 j+w> $,gE+$,

sdud txdvh wrgr $ 5 D1

91 Yhul�txh vh +[w,w �h xpd pduwlqjdod=
d,[w @ Ew . 7w>

e,[w @ w5Ew � 5
U w
3 vEvgEv>

f,[w @ E4+w,E5+w,>
g,[w @ E6

w � 6wEw1

:1 Rewhqkd d glihuhqfldo gh [w=
d, [w @ 5 . w. hEw >
e, [w @ E5

4+w, .E5
5+w,>

f, [w @ +E4+w, .E5+w, .E6+w,> E
5
5+w,�E4+w,E6+w,

;1 +d, Vhmd Ew xp prylphqwr Eurzqldqr 50glphqvlrqdo frp E3 @ { 9@
+3> 3,1 Prvwuh txh [w @ orj+mEwm5, q�dr �h xpd pduwlqjdod1

+e, Prvwuh txh g[w @ e+w,gEw1 R lwhp dqwhulru q�dr frqwudgl} r idwr gh
txh wrgd lqwhjudo hvwrf�dvwlfd �h xpd pduwlqjdodB Mxvwl�txh1

<1 Sdud f> �4> = = = > �q 5 U h E+w, prylphqwr Eurzqldqr q0glphqvlrqdo prvwuh

txh d glihuhqfldo hvwrf�dvwlfd gh [w @ hfw.
S

q
m@4 �mEm+w, �h g[w @ +f .

4
5

Sq
m@4 �

5
m ,[wgw.[w � +

Sq
m@4 �mgEm,1

431 Fdofxoh d glihuhqfldo hvwrf�dvwlfd gh orj+Vw,/ h
Vw h vhq+Vw, vh gVw @ d+w,gw.

e+w,gE+w,1

441 Vhmd Ew xp prylphqwr Eurzqlqdqr gh glphqv�dr q1 Vxsrqkd txh [w vhmd
wdo txh

g[w @ y+w> $,gEw+$, rqgh y 5 Uq=

Gh xp h{hpsor qr txdo [5
w q�dr �h xpd pduwlqjdod1 Prvwuh txh hp jhudo

Pw @ [5
w �

] w

3

myvm5gv

�h xpd pduwlqjdod1

451 Vhmd Ew Eurzqldqr gh glphqv�dr q h vhmd i = Uq $ U F51 Xvh d i�rupxod
gh Lwar sdud ghprqvwudu txh

i+Ew, @ i+E3, .

] w

3

ui+Ev,gv.
4

5

] w

3

7i+Ev,gv=
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Dflpd 7 @
Sq

l@4
C5

C{5
l

�h r Odsodfldqr1

461 Xpd fodvvh lpsruwdqwh gh pduwlqjdodv �h rewlgd frpr d vhjxlu=
Vhmd g]w @ �gw. �gEw> ]3 @ 3 vhqgr �> � frqvwdqwhv h Ew xp Eurzqldqr
qrupdol}dgr1 Gh�qd

Pw @ h{s

�
]w � +�.

4

5
�5,w

�
@ h{s

�
�4

5
�5w. �Ew

�
=

Prvwuh txh gPw @ �PwgEw1 Hp sduwlfxodu frqfoxd txh Pw �h xpd pdu0
wlqjdod1 Irupxoh frqgl�f�rhv hp x h y sdud txh d jhqhudol}d�f�dr d vhjxlu vhmd
y�dolgd= Vhmd g]w @ x+w> $,gw. y+w> $,gEw> ]3 @ 3 xpd lqwhjudo hvwrf�dvwlfd
frp ydoruhv uhdlv1 Gh�qd

Pw @ h{s

�
]w �

] w

3

�
x+v> $, .

4

5
yyW +v> $,

�
gv

�
=

Hqw�dr +Pw,w �h xpd pduwlqjdod1

471 Vxsrqkd txh j = U $ U �h F4 hp U h F5 h{fhwr hp }4> = = = > }Q frp mj33m �
P vh { 9 5i}4> = = = > }Qj1 Vhmd Ew Eurzqldqr qrupdol}dgr1 Ghprqvwuh txh

j+Ew, @ j+3, .

] w

3

j3+Ev,gEv .
4

5

] w

3

j33+Ev,gv=

Vxjhvw�dr= Wrph in 5 F5 frqyhujlqgr xqliruphphqwh sdud j frp i 3n $ j3

xqliruphphqwh mi 33n m � P h i 33n $ j33 h{fhwr hp i}4> = = = > }Qj
481 R txh dfrqwhfh vh whqwduprv dsolfdu d i�rupxod gh Lwar d j+Ew,/ Ew Eurzq0

ldqr qrupdol}dgr h j+{, @ m{mB Prgl�txhprv j sdud vhu F5=

j�+{, @

� m{m vh m{m � �
4
5+�.

{5

� , vh m{m ? �

Dsoltxh r h{huf��flr dqwhulru sdud prvwudu txh

j�+Ew, @ j�+3, .

] w

3

j3�+Ev,gEv .
4

5�
� �+iv 5 ^3> w`> mEvm ? �j,

vhqgr �+I , d phglgd gh Ohehvjxh gh I 1 Ghprvqwuh txh] w

3

j3�+Ev,"mEvm?�gEv @

] w

3

Ev

�
"mEvm?�gEv $ 3

hp O5+S , txdqgr � whqgh d }hur1 Qr olplwh � $ 3 rewhqkd

mEwm @
] w

3

vljq+Ev,gEv . Ow+$,>
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rqgh

Ow @ olp
�$3

4

5�
�+iv 5 ^3> w`> mEvm ? �j,=

Ow �h fkdpdgr gh whpsr orfdo gr prylphqwr Eurzqldqr hp 3 h d i�rupxod
dflpd �h d i�rupxod gh Wdqdnd sdud r prylphqwr Eurzqldqr1

491 Yhul�txh txh rv surfhvvrv d vhjxlu uhvroyhp dv uhvshfwlydv htxd�f�rhv hv0
wrf�dvwlfdv sdud r Eurzqldqr xqlglphqvlrqdo=
d, [w @ hEw uhvroyh g[w @

4
5[wgw.[wgEw

e, [w @
Ew

w.4 uhvroyh g[w @ � 4
w.4[wgw.

4
w.4gEw

f, [w @ vhq+Ew, uhvroyh g[w @ �4
5[wgw .

s
4�[5

w gEw sdud w ? W +$, @
lqiiv A 3>Ev 9 5^��

5 >
�
5 `j

g, [w @ +w> hwEw, uhvroyh�
g[4

g[5

�
@

�
4
[5

�
gw.

�
3

h[4

�
gEw=

h, [w @ +frvk+Ew,> vlqk+Ew,, uhvroyh�
g[4

g[5

�
@

4

5

�
[4

[5

�
gw.

�
[5

[4

�
gEw=

4:1 Xp fdqglgdwr qdwxudo sdud r prylphqwr Eurzqldqr qd holsvh �h r surfhvvr
[w @ +d frvEw> e vhqEw,1 Prvwuh txh [w �h vrox�f�dr gd htxd�f�dr

g[w @ �4

5
[wgw.P[wgEw> vhqgr P @

�
3 �d

e
e
d 3

�
=

4;1 Vhmd Ew xp prylphqwr Eurzqldqr q0glphqvlrqdo/ �4> = = = > �q frqvwdqwhv1
Uhvroyd d htxd�f�dr glihuhqfldo hvwrf�dvwlfd

g[w @ u[wgw.[w � +
q[

n@4

�ngEn+w,,>[3 A 3=

4<1 Prvwuh txh h{lvwh xpd �xqlfd vrox�f�dr gd htxd�f�dr xql0glphqvlrqdo=

g[w @ orj+4 .[5
w ,gw. "i[wA3j[wgEw> [3 @ d 5 U=

531 D srqwh Eurzqldqd= Sdud d> e 5 U frqvlghuh d htxd�f�dr

g\w @
e� \w
4� w

gw. gEw> 3 � w ? 4>[3 @ d=

Yhul�txh txh

\w @ d+4� w, . ew. +4� w,

] w

3

gEv

4� v

uhvroyh d htxd�f�dr h prvwuh txh olpw$4 \w @ e1
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541 Vxsrqkd txh r suh�fr gh xpd d�f�dr/ Vw/ vljd r surfhvvr hvwrf�dvwlfr gh�qlgr
sru

gVw @ �+Vw> w,gw. �+Vw> w,gEw> V+3, @ {=

D d�f�dr sdjd glylghqgrv �d wd{d �+Vw> w, vhqgr sruwdqwr Gw @
U w
3
�+Vx> x,gx

r surfhvvr gh glylghqgrv dfxpxodwlyr1 R surfhvvr gh jdqkr �h gh�qlgr sru
Jw @ Vw . Gw h xpd hvwudw�hjld � gh frpsud h yhqgd jhud xp surfhvvr
gh jdqkr

U
�gJ1 Rewhqkd d htxd�f�dr d glihuhq�fdv sdufldlv ghvwh prghor h

iruqh�fd frqgl�f�rhv gh uhjxodulgdgh vx�flhqwhv sdud d vrox�f�dr gh Ih|qpdq0
Ndf sdud r f�dofxor gr dwlyr ghulydgr txh sdjd j+VW , qr whpsr W 1

551 Vxsrqkd txh +Vw,w �h r suh�fr gd d�f�dr gh�qlgr sru

gVw @ �+Vw> w,gw. �+Vw> w,gEw>V+3, @ {=

K�d xp dwlyr vhp ulvfr gh suh�fr �w @ h{s
kU w

3
u+Vx> x,gx

l
h xp dwlyr

ghulydgr txh sdjd j+VW , qr whpsr W 1 R surfhvvr fxpxodwlyr gh glyl0

ghqgrv �h +Kw,w/ Kw @
U w
3
k+Vx> x,gx1 Xpd hvwudw�hjld +d> e, �qdqfld r dwlyr

ghulydgr vh

dwVw.ew�w @ d3V3.e3�3.

] w

3

dxgVx.

] w

3

exgEx�Kw> w � W > dWVW.eW�W @ j+VW ,=

Rewhqkd d htxd�f�dr d glihuhq�fdv sdufldlv ghvvh sureohpd h dsoltxh d i�rupxod
gh Ih|qpdq0Ndf1

561 Vxsrqkd txh d wd{d lqvwadqwdqhd gh mxurv +uw,w �h olplwdgd1 R suh�fr gd
d�f�dr �h gh�qlgr sru gVw @ �+Vw,gw . �+Vw,gEw/ � h � Olsvfklw}1 Vhmd

Gw @
U w
3 �wVxgx r surfhvvr dfxpxodwlyr gh glylghqgrv/ � olplwdgd1

D1 Vxsrqkd txh k�d phufdgrv sdud rs�f�rhv Hxurs�hldv gh frpsud h gh yhqgd
sdud d d�f�dr frp surfhvvr gh suh�frv dflpd/ frp suh�fr gh h{huf��flr
N h gdwd gh h{slud�f�dr W 1 Vhmdp F3 h Y3 rv uhvshfwlyrv suh�frv gdv
rs�f�rhv gh frpsud h yhqgd1 Rewhqkd xpd h{suhvv�dr h{solflwd sdud S3

hp whuprv gh F3 qd dxvahqfld gh duelwudjhp h fxvwrv gh wudqvd�f�dr1

E1 Vxsrqkd uw @ 3> 4> �w @ 3> 3;> W @ 3> 58/ N @ 83>V3 @ 781 Vh
F3 @ 6> :8 txdqwr �h S3B

F1 Vxsrqkd djrud txh r surfhvvr gh glylghqgrv +Gw, vhmd gh�qlgr sru

Gw @
U w
3
�v orj+Vv,Vvgv1 Vxsrqkd txh �+{, @ �{1 Id�fd d sduwh +D,

gh qryr1 H fdofxoh F3 vh N @ 68> V3 @ 73> � @ 3> 5> uw @ 3> 4 h
�w @ 3> 3;1 Mxvwl�txh vxd uhvsrvwd1

571 Hqfrqwuh r jhudgru lq�qlwhvlpdo gdv glixv�rhv d vhjxlu=

d1 g[w @ �f[wgw . �gEw vhqgr r Eurzqldqr xql0glphqvlrqdo/ f A 3> �
frqvwdqwhv1 Hvwh surfhvvr �h fkdpdgr gh surfhvvr gh Ruqvwhlq0Xkohqehfn,
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e1 g[w @ u[wgw. g[wgEw +prylphqwr Eurzqldqr jhrp�hwulfr,
f1

g\w @

�
gw
g[w

�

vhqgr +[w,w frpr qr lwhp ^d1`

g1 �
g[4

g[5

�
@

�
4
gw

�
gw.

�
3

h[4

�
gEw

vhqgr r Eurzqldqr xql0glphqvlrqdo1
h1 �

g[4

g[5

�
@

�
4
3

�
gw.

�
4 3
3 [4

��
gE4

gE5

�

i1 [w @ +[4> = = = > [q,/ vhqgr

g[n+w, @ u[ngw.[n �
q[
m@4

�nmgEm > 4 � n � q

581 Hqfrqwuh glixv�rhv gh Lwar frp jhudgruhv frpr d vhjxlu=

d1 Di+{, @ i 3+{, . i 33+{,>

e1 Di+w> {, @ Ci
Cw . f{CiC{ . 4

5�
5{5 C

5i
C{5 vhqgr f> � frqvwdqwhv1

f1

Di+{> |, @ 5|
Ci

C{
.orj+4.{5.|5,

Ci

C|
.
4

5
+4.{5,

C5i

C{5
.{

C5i

C{C|
.
4

5

C5i

C|5
=

591 Vhmd E{
w r prylphqwr Eurzqldqr qd uhwd frph�fdqgr hp { A 31 Vhmd

� @ lqiiw A 3>E{
w @ 3j1

d, Ghprqvwuh txh H{^� ` @ 41

e, Ghprqvwuh txh � ? 4 txdvh fhuwdphqwh1

5:1 Vhmd [w prylphqwr Eurzqldqr jhrp�hwulfr=

g[w @ u[wgw. �[wgEw> [3 @ { A 3

rqgh r Eurzqldqr �h qd uhwd/ u> � v�dr frqvwdqwhv1

d1 Hqfrqwuh r jhudgru D gh [w h frpsxwh Di+{, sdud i+{, @ {� >{ A 31
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e1 Vh u ? 4
5�

5 hqw�dr [ $ 3 vh w $ 4/ txdvh fhuwdphqwh1 Pdv txdo d
suredelolgdgh s gh txh [w frph�fdqgr gh { ? U/ wrph r ydoru UB Xvh
d i�rupxod gh G|qnlq frp i+{, @ {�4 > �4 @ 4� 5u

�5 sdud ghprqvwudu

txh s @
�
{
U

��4 1
f1 Vh u A 4

5�
5 hqw�dr [w $ 4 txdvh fhuwdphqwh1 Gh�qd � @ lqiiw A

3>[w � Uj1 Xvh d i�rupxod gh G|qnlq frp i+{, @ orj+{,> { A 3 sdud
ghprqvwudu txh

H{^� ` @
orj U

{

u � 4
5�

5
=

Vxjhvw�dr= Frqvlghuh sulphlur rv whpsrv gh vd��gd gh +�>U,/ � A 3
h id�fd hqw�dr � $ 31 �H qhfhvv�dulr hqfrqwudu hvwlpdwlydv sdud +4 �
s+�,, orj �/ vhqgr

s+�, @ S{ ^[w dofdq�fd r ydoru U dqwhv gh �` >

txh srghp vhu rewlgdv grv f�dofxorv hp +d, h +e,1

5;1 d, Hvfuhyd hp whuprv gr prylphqwr Eurzqldqr xpd vrox�f�dr j gr sure0
ohpd gh Fdxfk|�

Cj+w>{,
Cw � 4

5�{j+w> {, @ 3 sdud w A 3> { 5 Uq

j+3> {, @ !+{,

vhqgr ! 5 Fe+Uq, h � A 31

e, Vhmd # 5 Fe+Uq, h � A 31 Hqfrqwuh xpd vrox�f�dr/ x/ gd htxd�f�dr�
�� 4

5
�

�
x @ # hp Uq=

Ghprqvwuh txh d vrox�f�dr �h �xqlfd1

5<1 Vhmd Ew @ +E4+w,> = = = > Eq+w,, xp prylphqwr Eurzqldqr h vhmd I eruhohdqr
gr Uq1 Ghprqvwuh txh d gxud�f�dr wrwdo gr whpsr w txh Ew sdvvd hp I �h
}hur vh h vrphqwh vh I whp phglgd gh Ohehvjxh qxod1
Vxjhvw�dr= Frqvlghuh r uhvroyhqwh U� h id�fd � $ 31

+iuih	i?U�@t�

41 Eduwoh/ U1 J1/ Wkh hohphqwv ri lqwhjudwlrq/ 4<99/ Mrkq Zloh| ) Vrqv1

51 G1Gx�h/_G|qdplf dvvhw sulflqj wkhru|%/ 4<<5/ Sulqfhwrq Xqlyhuvlw| Suhvv

61 D1 Iulhgpdq/ _Vwrfkdvwlf gl�huhqwldo htxdwlrqv dqg dssolfdwlrqv%/ yro1L/
4<:8/ Dfdghplf Suhvv/ Qryd Lrutxh
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71 Ehuqw "nvhqgdo/ Vwrfkdvwlf Gl�huhqwldo Htxdwlrqv/ 6d hgl�f�dr/ Vsulqjhu0
Yhuodj

81 Sklols Surwwhu/ Vwrfkdvwlf Lqwhjudwlrq dqg Gl�huhqwldo Htxdwlrqv/ D qhz
dssurdfk/ Dssolfdwlrqv ri Pdwkhpdwlfv 54/ Vsulqjhu0Yhuodj

�2 A@Mi*@ _i t�>4ML*Lt

V��peror Vljql�fdgr xvxdo S�djlqd gd sulphlud rfruahqfld
S+
, sduwhv gh 
 7
D�E glihuhq�fd vlp�hwulfd gh D h E 7
� odsodfldqr 7

Dq % D Dq fuhvfh sdud D 7

 frqmxqwr2hvsd�fr dprvwudo 9
D �0�dojheud 9

_w5WDw lqwhuvhf�f�dr gh �0�dojheudv 9
�+X, �0�dojheud jhudgd sru X 90Surs1 4
Eq �0�dojheud grv eruhohdqrv gr Uq 90Ghi1 7

i�4+E, lpdjhp lqyhuvd gr frqmxqwr E 90Ghi1 8
E eruhohdqrv gh U 90Ghi1 8

olp lqi> olpvxs olplwh lqihulru/ olplwh vxshulru :0Surs1 6
�D frpsohwdphqwr gd �0�dojheud D ;U
ig� lqwhjudo gh Ohehvjxh <

H^[` hvshudq�fd gh [ 47
Dq l1y1 Dq lq�qlwdv yh}hv 48
i[wjw�3 surfhvvr hvwrf�dvlwfr 480Ghi1 49

Ew prylphqwr Eurzqldqr 49
H+[mE, hvshudq�fd frqglflrqdo 49

� whpsr gh sdudgd 4:0Ghi1 4:U W
3 i+w,gEw+$, lqwhjudo hvwrf�dvwlfd 4<

O5

 53

P5

 53

g[w glihuhqfldo hvwrf�dvwlfd 5:
Di jhudgru lq�qlwhvlpdo 69
U� uhvroyhqwh 6;

Fe+U
q, ixq�f�rhv frqw��qxdv olplwdgdv 6;

Ox rshudgru glihuhqfldo ho��swlfr 75
�+{> w> �> �, vrox�f�dr ixqgdphqwdo 770Ghi1 64


