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Ghsduwdphqwr gh Vlvwhpdv | Dxwrp�dwlfd +HVL,

Xqlyhuvlgdg gh Vhylood
+it�4i?

Hq hvwh wudedmr vh dqdol}dq dojxqrv dvshfwrv txh
vxujhq fxdqgr vh uhdol}d od lghqwl�fdfl�rq gh xq
vlvwhpd frq xq q�xphur uhgxflgr gh gdwrv1
Sdodeudv fodyh= Lghqwl�fdfl�rq/ prghodgr/ Vlv0
whpdv olqhdohv di�lq d wudprv1

� W?|hL_�UU��L?
Hq hvwh wudedmr vh uhdol}dq dojxqdv revhuydflrqhv
vreuh glvwlqwrv dvshfwrv gho sureohpd gh lghqwl�0
fdfl�rq frq xq q�xphur uhgxflgr gh gdwrv sdud xq
vlvwhpd qr olqhdo1 Od pd|ru�ld gh odv sursxhvwdv gh
lghqwl�fdfl�rq/ +^<` ^43`/ ^45`/ ^44`/ ^6`, vh edvdq hq
glvsrqhu gh wrgrv orv gdwrv txh vh qhfhvlwhq sdud
uhdol}du xqd exhqd lghqwl�fdfl�rq1 Fxdqgr vh uh0
dol}d od lghqwl�fdfl�rq gh vlvwhpdv qr olqhdohv/ hvwd
vxsrvlfl�rq qr vlhpsuh hv y�dolgd | sxhghq vxujlu
dojxqrv lqfrqyhqlhqwhv1
Ho wudedmr vh kd rujdql}dgr frpr vljxh= sulphur
vh dqdol}d ho pxhvwuhr gh orv gdwrv | vh hvwdeohfh
xqd frqglfl�rq qhfhvduld sdud uhdol}du xq exhqd
lghqwl�fdfl�rq1 D frqwlqxdfl�rq vh dqdol}d od lq�x0
hqfld gho �lqglfh gh ghvhpsh�qr | gh od glvwulexfl�rq
gh orv gdwrv hq ho surfhvr gh lghqwl�fdfl�rq frq
xq q�xphur olplwdgr gh gdwrv1 Srvwhulruphqwh vh
dqdol}d ho sureohpd gh od suhvhqfld gh uxlgr hq od
lghqwl�fdfl�rq/ dfodudqgr dojxqrv frqfhswrv1 Sru
�xowlpr vh gh�qh od }rqd gh ydolgh} gho prghor | vh
suhvhqwdq frqfoxvlrqhv1

2 ��it|hiL _i *Lt _@|Lt
Hq hvwd vhffl�rq vh dqdol}d fx�do gheh vhu od glv0
wulexfl�rq gh orv gdwrv sdud xqd exhqd lghqwl�0
fdfl�rq1 Hq od �jxud 4 vh revhuydq odv pxhvwudv
txh vh sxhghq rewhqhu gh xqd ixqfl�rq +vdwxudfl�rq,
txh suhvhqwd xqd wudqvlfl�rq hqwuh grv ydoruhv1 Hq
od �jxud 4 +d, | +e, ho pxhvwuhr vh uhdol}d hq irupd
xqliruph hq ho hvsdflr gh hqwudgd1 Vh sxhgh dsuh0
fldu txh fxdqgr od wudqvlfl�rq vh uhdol}d hq irupd
deuxswd +�jxud 4 +e,, vror xq gdwr vh hqfxhqwud hq
od }rqd gh wudqvlfl�rq1 Hq od �jxud 4 +f, | +g, orv
gdwrv vh hqfxhqwudq d od plvpd glvwdqfld p�lqlpd
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Iljxud 4= Glvwlqwd glvwulexfl�rq gh orv gdwrv sdud
od lghqwl�fdf�lrq1

xqrv gh rwurv hq ho hvsdflr hqwudgd 0 vdolgd1 Hq
hvwh fdvr vh sxhgh dsuhfldu txh h{lvwhq p�dv gdwrv
hq ho hvsdflr gh hqwudgd grqgh od shqglhqwh hv
pd|ru1 Hq edvh d hvwd ju�d�fd/ lqwxlwlydphqwh vh
sxhgh ghflu txh wlhqhq txh kdehu p�dv gdwrv hq
grqgh od ixqfl�rq suhvhqwd pd|ruhv fdpelrv1
Xqd suhjxqwd lpsruwdqwh hq od lghqwl�fdfl�rq gh
vlvwhpdv hv= Atx�h wdq su�r{lprv xqrv gh rwurv
wlhqhq txh hvwdu orv gdwrv hq ho hvsdflr gh hqwudgd
gho vlvwhpd sdud txh xq prghor sxhgd dsur{lpdu
od hfxdfl�rq gho vlvwhpd frq xq huuru dfrwdgrB Vl
odv pxhvwudv qr vh kdq rewhqlgr fruuhfwdphqwh/
fxdotxlhu�lqglfh gh ghvhpsh�qr txh vh xwlolfh sxhgh
surgxflu uhvxowdgrv huu�rqhrv hq od lghqwl�fdfl�rq1
D frqwlqxdfl�rq vh gd xqd sursrvlfl�rq sdud gdu
xqd uhvsxhvwd d hvwd suhjxqwd sdud vlvwhpdv gh
xqd hqwudgd | xqd vdolgd1 Sdud hoor vh sduwh gho
whruhpd gh Wd|oru txh glfh=
Whruhpd= Gh dsur{lpdfl�rq gh Wd|oru1
Gdgd xqd ixqfl�rq i +{, frqwlqxd | glihuhqfld0
eoh kdvwd ho rughq q . 4 hq xq lqwhuydor L @
+{lqi > {vxs, txh frqwlhqh d {3/ hqwrqfhv sdud wrgr
{ hq L/ i +{, vhu�d _elhq% dsur{lpdgd sru xq srol0
qrplr gh Wd|oru gh judgr q gh�qlgr frpr
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hq ho vhqwlgr txh
i +{, @ Wq +{> {3, .Uq +{> {3,
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Hvwh whruhpd pxhvwud txh vl hq ho lqwhuydor
+{lqi > {vxs, h{lvwhq wrgdv odv ghulydgdv gh od
ixqfl�rq kdvwd od ghulydgd Cq.4i +{, @C{q.4/ hq0
wrqfhv vh sxhgh dsur{lpdu od ixqfl�rq sru xq srol0
qrplr gh Wd|oru gh judgr q | ho huuru gh dsur{l0
pdfl�rq hvw�d dfrwdgr sru xqd frwd gho p�rgxor gh od
ghulydgd q.4 pxowlsolfdgd sru od glvwdqfld ghvgh
ho ydoru txh vh txlhuh hqfrqwudu od ixqfl�rq | ho
sxqwr {31
Sursrvlfl�rq= Pxhvwuhr gh orv gdwrv1
Vhd | +{, @ i +{, od ixqfl�rq gho vlvwhpd d lghqwl0
�fdu/ a| +{, @ ai +{, od ixqfl�rq gho prghor txh or
lghqwl�fd/ dpedv frqwlqxdv | glihuhqfldeohv hq xq
lqwhuydor L @ +{lqi > {vxs,/ h +{, @ | +{,� a| +{, ho
huuru gh lghqwl�fdfl�rq/ {l sdud l @ 4> ===> n odv n
pxhvwudv xqliruphphqwh glvwulexlgdv hq ho hvsd0
flr gh hqwudgd/ g{ od glvwdqfld hqwuh odv pxhvwudv
hq ho hvsdflr gh hqwudgd/
Vl | +{l, @ a| +{l, | sru or wdqwr h +{l, @ 3 sdud
l @ 4> ===> n
Hqwrqfhv
mh +{,m �pd{{5L
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Ghprvwudfl�rq=
Ghelgr d txh | +{, | a| +{, vrq frqwlqxdphqwh
glihuhqfldeohv hqwrqfhv h +{, wdpel�hq or hv/ sru
or wdqwr vh sxgh xwlol}du xq srolqrplr gh Wd|0
oru frq fhqwur hq ho gdwr gh hqwudgd {l sdud
dsur{lpdu od ixqfl�rq hq ho lqwhuydor Ll @
^{l � +g{@5, > {l . +g{@5,` frpr

h +{, @ W hq +{> {l, .Uhq +{> {l,
Frqvlghudqgr txh h +{l, @ 3 vh sxhgh hvfulelu

h +{, @ Uhq +{> {l,
Xwlol}dqgr xqd dsur{lpdfl�rq gh sulphu rughq | od
frwd gh orv uhvlgxrv gho whruhpd gh Wd|oru

mh +{,m @�Pl m{� {lm sdud { 5 Ll
grqgh
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Frqvlghudqgr wrgrv orv lqwhuydorv sdud l @ 4> ===> n
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Frpr h +{, @ | +{,�a| +{, hqwrqfhv Ch+{,
C{ @ C|+{,
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frpsuredqgr od hfxdfl�rq +4,1
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Uhvxowd
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frpsure�dqgrvh od hfxdfl�rq +5,1
KKK

Od hfxdfl�rq +4, gh hvwd sursrvlfl�rq pxhvwud txh vl
od vdolgd gho prghor vror sxhgh ljxdodu d od vdolgd
gho vlvwhpd hq orv sxqwrv gh pxhvwud +txh vrq orv
�xqlfrv txh vh frqrfhq gho vlvwhpd,/ ho huuru gh vd0
olgd hq orv vhfwruhv hqwuh pxhvwudv hvwdu�d dfrwdgr
sru od glvwdqfld hqwuh odv pxhvwudv pxowlsolfdgd
sru ho p�d{lpr huuru hqwuh odv ghulydgdv1
Hq jhqhudo qr vh frqrfh ho huuru hqwuh odv ghulydgdv
gh dqwhpdqr/ shur v�l vh sxhghq frqrfhu frwdv gh
odv ixqflrqhv wdqwr gho vlvwhpd frpr gho prghor1
Hq hvwh fdvr vh sxhgh xwlol}du od hfxdfl�rq +5,1
Vl vh vxsrqh txh ho p�hwrgr gh lghqwl�fdfl�rq hv or
vx�flhqwhphqwh exhqr gh pdqhud txh
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or txh txlhuh ghflu txh od frwd gho huuru gh odv
ghulydgdv hv phqru txh od p�d{lpd ghulydgd gh od
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Iljxud 5= Glvwlqwr pxhvwuhr sdud glvwlqwdv }rqdv
gh od ixqfl�rq1
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Iljxud 6= Dsur{lpdfl�rq gh od glvwdqfld hqwuh
pxhvwudv hq ho hvsdflr gh hqwudgd | vdolgd1

ixqfl�rq gho vlvwhpd/ sru or txh vh sxhgh hvwdeohfhu
txh

mh +{,m �pd{{5L

����
C| +{,
C{

���� +g{@5,
| vl vh �md xq huuru p�d{lpr mh +{,mpd{hqwuh od
ixqfl�rq gho vlvwhpd | od gho prghor vh sxhgh ghwhu0
plqdu od glvwdqfld p�d{lpd g{pd{ d od txh ghehq
hvwdu orv gdwrv hq ho hvsdflr gh hqwudgd frpr

g{pd{ � 5mh +{,mpd{
pd{{5L

���C|+{,C{
���

+7,

Hvwd hfxdfl�rq +7, h{suhvd tx�h wdq su�r{lprv ghehq
hvwdu orv gdwrv hq ho hvsdflr gh hqwudgd sdud whqhu
xqd exhqd dsur{lpdfl�rq gh od ixqfl�rq1
Vh gheh qrwdu txh ho hvwdeohflplhqwr gh od glvwdq0
fld hqwuh odv pxhvwudv hv xqd ghshqghqfld orfdo1
Sdud od �jxud 5 vh sxhghq hvwdeohfhu glvwlqwdv glv0
wdqfldv hqwuh pxhvwudv sdud ho lqwhuydor D txh sdud
ho lqwhuydor E1
Vl vh frqvlghud txh odv ixqflrqhv vrq vxdyhv | sru
or wdqwr qr fdpeld od ghulydgd frqvlghudeohphqwh
gh xqd pxhvwud d rwud uhvxowd

g{l � 5mh +{,mpd{���C|+{,C{
���{l

+8,

sru or wdqwr od glvwdqfld hqwuh pxhvwudv hq ho hvsd0
flr gh hqwudgd hv lqyhuvdphqwh sursruflrqdo d od
ghulydgd gh od ixqfl�rq1 Sru rwur odgr/ sdud txh od
glvwdqfld hqwuh grv sxqwrv hq ho hvsdflr gh hqwudgd
0 vdolgd vhd dsur{lpdgdphqwh frqvwdqwh sdud wr0
gdv odv pxhvwudv gh�qlgdv frpr

g5 @ �5{l .�5|l
or txh vh pxhvwud hq od �jxud 6/ vh gheh fxpsolu
txh

g{l @ gu
4 .
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Frpsdudqgr odv hfxdflrqhv +8, | +9, vh sxhgh
dsuhfldu txh sdud ydoruhv g|@g{ AA 4 odv grv ixq0
flrqhv vh dsur{lpdq1 Vh sxhgh hqwhqghu txh sdud
txh odv pxhvwudv whqjdq xqd exhqd glvwulexfl�rq hq
ho hvsdflr gh hqwudgd/ hvwdv wlhqhq txh hvwdu xql0
iruphphqwh glvwulexlgdv hq ho hvsdflr gh hqwudgd 0
vdolgd | odv glvwdqfldv hqwuh odv pxhvwudv hv ixqfl�rq
wdqwr gh od ghulydgd p�d{lpd gh od ixqfl�rq frpr
gho huuru p�d{lpr dgplvleoh1
Vl hq ho pxhvwuhr gh orv gdwrv vh sxglhudq rewhqhu
qr vror orv ydoruhv gh od ixqfl�rq vlqr wdpel�hq orv
ydoruhv gh odv q ghulydgdv hq orv sxqwrv gh pxhv0
wud/ vl vh jdudqwl}dud txh hq hvwrv sxqwrv gh pxhv0
wud od ixqfl�rq | odv q ghulydgdv gho vlvwhpd |
gho prghor vh ljxdodq/ | txh dghp�dv/ ho p�hwrgr
gh lghqwl�fdfl�rq hv or vx�flhqwhphqwh exhqr/ hq0
wrqfhv vh sxhgh hqfrqwudu od frwd sdud od glvwdqfld
hqwuh pxhvwudv xwlol}dqgr ho whruhpd gh Wd|oru frq
p�dv w�huplqrv hq irupd vlplodu d od sursrvlfl�rq 51
Edmr hvwdv flufxqvwdqfldv uhvxowd od glvwdqfld hqwuh
pxhvwudv
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| ho huuru p�d{lpr gdgr xqd glvwdqfld gh pxhvwuhr
frpr

mh +{,mpd{ �
pd{{5L

���Cq.4|+{,C{q.4
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+q. 4,$ +g{pd{@5,+q.4, +:,

Sdud ho fdvr pxowlglphqvlrqdo/ ho hvwdeohfhu xqd
glvwdqfld p�d{lpd hqwuh pxhvwudv vh frpsolfd1 Vh
dqdol}d ho fdvr hq txh orv gdwrv hvw�dq hq ho hvsd0
flr gh hqwudgd hq irupd gh uhmlood xqliruphphqwh
hvsdfldgd frpr vh pxhvwud hq od �jxud 7/ sru or
wdqwr sdud p hqwudgdv do vlvwhpd

g{4 @ g{5 @ === @ g{p @ g{
Vh sxhgh frqvlghudu xqd dsur{lpdfl�rq frpr vh
pxhvwud hq od �jxud 71 Ho shru fdvr rfxuuh fxdqgr



ho judglhqwh gh od ixqfl�rq +hvwh hv od p�d{lpd
ghulydgd gluhfflrqdo, gh vdolgd uhvshfwr d odv hq0
wudgdv frlqflgh frq od gluhffl�rq gh orv y�huwlfhv gho
klshufxer txh urghd d fdgd gdwr gho hvsdflr gh
hqwudgd1 Sru or txh vh sxhgh hvfulelu od hfxdfl�rq
+7, frpr

g{pd{ � 5 mh +{,mpd{sppd{{5L

���C|+{,
C{

���

grqgh pd{{5L

���C|+{,
C{

��� hv od qrupd r p�rgxor p�d{lpr
gho judglhqwh gh od ixqfl�rq hq wrgr ho hvsdflr gh
wudedmr1
Hmhpsor= Pxhvwuhr gh orv gdwrv1
Gdgd frpr ixqfl�rq gho vlvwhpd d lghqwl�fdu ho
srolqrplr
| @ 483{7 � 655=8{6 . 545=568{5 � 6<=<8::{. 3=6:;9;
hq ho lqwhuydor L @ ^3> 4` | gdgd xqd glvwdqfld hqwuh
pxhvwudv g{ @ 3=4/ vh sxhghq fdofxodu odv glvwlqwdv
frwdv sdud ho huuru vxsrqlhqgr txh vh fxpsohq odv
frqglflrqhv sdud dsolfdu od hfxdfl�rq +:,1
Frqvlghudqgr txh vror frlqflgh ho ydoru gh od
ixqfl�rq gho vlvwhpd | od gho prghor hq orv sxq0
wrv gh pxhvwud/ hqwrqfhv od ghulydgd sulphud gho
vlvwhpd vhu�d
g|@g{ @ 933{6 � <9:=8{5 . 757=7:{� 6<=<8::

grqgh sdud ho lqwhuydor L @ ^3> 4` uhvxowd
pd{{5^3>4` mg|@g{m @ 6<=<8:: | sru or wdqwr mh +{,m �
4=<<:<1 Frqvlghudqgr txh dghp�dv frlqflghq hq
orv sxqwrv gh pxhvwud od ghulydgd sulphud gh od
ixqfl�rq/ hqwrqfhv od ghulydgd vhjxqgd gho vlvwhpd
vhu�d

g5|@g{5 @ 4;33{5 � 4<68{. 757=7:
grqgh sdud ho lqwhuydor L @ ^3> 4` uhvxowd
pd{{5^3>4`

��g5|@g{5�� @ 757=7: | sru or wdqwr mh +{,m �
3=8638<1 Frqvlghudqgr txh hvwr vh fxpsoh
wdpel�hq sdud od ghulydgd vhjxqgd gh od ixqfl�rq/
hqwrqfhv od ghulydgd whufhud gho vlvwhpd vhu�d

g6|@g{6 @ 6933{� 4<68
grqgh sdud ho lqwhuydor L @ ^3> 4` uhvxowd
pd{{5^3>4`

��g6|@g{6�� @ 4<68 | sru or wdqwr mh +{,m �
3=3736461 Frqvlghudqgr txh dghp�dv frlqflghq hq
orv sxqwrv gh pxhvwud od ghulydgd whufhud gh od
ixqfl�rq/ hqwrqfhv od ghulydgd fxduwd gho vlvwhpd
vhu�d

g7|@g{7 @ 6933
grqgh sdud ho lqwhuydor L @ ^3> 4` uhvxowd
pd{{5^3>4`

��g7|@g{7�� @ 6933 | sru or wdqwr mh +{,m �
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Iljxud 7= Gdwrv hq ho hvsdflr gh hqwudgd hq irupd
gh julood

3=333<6:81 Vh sxhgh revhuydu txh d phglgd txh vh
frqvlghud txh hq orv sxqwrv gh pxhvwud vh ljxdodq
p�dv ghulydgdv/ ho huuru p�d{lpr gh od dsur{lpdfl�rq
glvplqx|h1 Hvwr vh sxhgh dsuhfldu hq od �jxud 81
Vl vh frqvlghud txh frlqflghq hq orv sxqwrv gh
pxhvwud kdvwd od ghulydgd fxduwd gh od ixqfl�rq gho
vlvwhpd hqwrqfhv ho huuru p�d{lpr hvwdu�ld dfrwdgr
sru od ghulydgd txlqwd1 Frpr g8|@g{8 @ 3 od frwd
gho huuru hv qxod mh +{,m � 31 Hvwr hv frqjuxhqwh
|d txh vl sdud xqd ixqfl�rq vh dqxod od ghulydgd
q.4 vh sxhgh dsur{lpdu h{dfwdphqwh +vlq huuru,
sru phglr gh xq srolqrplr gh Wd|oru gh judgr q1
Fxdotxlhu ixqfl�rq txh ljxdoh ho ydoru gh od ixqfl�rq
| vxv q ghulydgdv hq ho sxqwr gh pxhvwud txh qr
vhd ho srolqrplr gh Wd|oru/ qhfhvduldphqwh ghehu�d
whqhu ghulydgdv gh rughq vxshulru d q qr qxodv |
sru or wdqwr qr fxpsolu�d od frqglfl�rq sdud srghu
dsolfdu od hfxdfl�rq +:, txh hv txh ho p�hwrgr gh
lghqwl�fdfl�rq vhd or vx�flhqwhphqwh exhqr/ hv gh0
flu
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614 Lqfrqyhqlhqwhv revhuydgrv
Hq hvwd vhffl�rq vh dqdol}dq rwurv lqfrqyhqlhqwhv hq
od xwlol}dfl�rq gh orv �lqglfhv gh ghvhpsh�qr fxdqgr
vh wudedmd frq xq q�xphur uhgxflgr gh gdwrv1 Hq od
lghqwl�fdfl�rq frq sursxhvwdv sru dsur{lpdgruhv
xqlyhuvdohv gh ixqflrqhv +Uhghv Qhxurqdohv/ Pr0
ghorv Eruurvrv/ Ixqflrqhv gh Edvh Udgldo/ hwf1^4`/
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Iljxud 8= Huuru gh prghodgr do dxphqwdu ho
q�xphur gh ghulydgdv frqrflgdv gh od ixqfl�rq hq
orv sxqwrv gh pxhvwud1

^5`/ ^8`/ ^9`/ ^;`, od hvwuxfwxud gho vlvwhpd txh vh suh0
whqgh lghqwl�fdu qr hv od plvpd txh od hvwuxfwxud
gho prghor xvdgr1 Vl elhq hvwrv prghorv sxhghq
dsur{lpdu fxdotxlhu ixqfl�rq frq ho judgr gh suh0
flvl�rq txh vh ghvhh +vrq dsur{lpdgruhv xqlyhu0
vdohv gh ixqflrqhv,/ xqd yh} �mdgd xqd hvwuxfwxud
+q�xphur gh qhuxurqdv/ q�xphur gh uhjodv/ hwf1,
sdud ho prghor/ vlhpsuh dsduhfhu�d xq huuru gh pr0
ghodgr ghelgr d od glihuhqfld hqwuh od hvwuxfwxud
gho prghor | gho vlvwhpd1
Od glihuhqwh glvwulexfl�rq gh orv gdwrv gh hqwudgd
| vdolgd | od xwlol}dfl�rq gh glihuhqwhv �lqglfhv gh
ghvhpsh�qr sxhgh suryrfdu xqd dsur{lpdfl�rq gl0
ihuhqwh1 D frqwlqxdfl�rq vh dqdol}d xq hmhpsor loxv0
wudwlyr gh hvwrv frqfhswrv1
Vl vh txlhuh lghqwl�fdu xqd ixqfl�rq

| +l, @ {5 +l, +;,
Gdgr xq frqmxqwr gh gdwrv gh hqwudgd { @
^{ +l, > ===> { +Q,` vh rewlhqh orv gdwrv gh vdolgd | @
^| +l, > ===> | +Q,`1 Vh dsur{lpd hvwd ixqfl�rq sru xqd
uhfwd gh od irupd

| +l, @ d{ +l, . e +<,
Hvwr lpsolfdu�ld xq huuru hq od hvwuxfwxud gho pr0
ghor | sru or wdqwr qdwxudophqwh dsduhfh xq huuru
gh prghodgr1
Hq od �jxud 9/ vh revhuydq orv gdwrv gh hqwudgd |
vdolgd +sxqwrv, frq orv txh vh kd uhdol}dgr od lghq0
wl�fdfl�rq gh od ixqfl�rq +;,/ od dsur{lpdfl�rq sru
xqd uhfwd +<, +o�lqhd frqwlqxd, frq p�lqlpr huuru
fxdgu�dwlfr phglr

YPVH @ 4
Q

Q[
l@4

+| +l,� a| +l,,5 +43,

��

���

���

���

���

�

\ D[�E
3,� ������

\ D[�E
3,� �����

�D�

� ��� ��

���

���

���

���

�

[

�E�
\ [A�

\ D[�E
3,� �����

\ D[�E
3,� �����

\ [A�

��� �[

Iljxud 9= Dsur{lpdfl�rq gh od ixqfl�rq | @ {5 sru
od ixqfl�rq | @ d{.e> o�lqhd frqwlqxd/ dsur{lpdfl�rq
frq p�lqlpr huuru fxdgu�dwlfr phglr +43,> o�lqhd
glvfrqwlqxd/ dsur{lpdfl�rq frq xq p�lqlpr huuru
fxdgu�dwlfr phglr srufhqwxdo +44, +d, gdwrv xql0
iruphphqwh glvwulexlgrv hq od hqwudgd1 +e, gdwrv
xqliruphphqwh glvwulexlgrv hq od vdolgd1

+| +l, h a| +l, vrq od vdolgd phglgd | od hvwl0
pdgd uhvshfwlydphqwh, | od dsur{lpdfl�rq frq xqd
uhfwd +<, +o�lqhd glvfrqwlqxd, frq xq p�lqlpr huuru
fxdgu�dwlfr phglr srufhqwxdo

YSPVH @ 433
Q

Q[
l@4

�| +l,� a| +l,
| +l,

�5
+44,

Hq od sduwh +d, gh hvwd �jxud vh pxhvwudq orv uhvxo0
wdgrv fxdqgr orv gdwrv hvw�dq xqliruphphqwh glv0
wulexlgrv hq od hqwudgd | hq od �jxud +e, fxdqgr
orv gdwrv hvw�dq xqliruphphqwh glvwulexlgrv hq od
vdolgd1
Hq hvwh hmhpsor vh sxhgh dsuhfldu txh od uhfwd
frq od txh vh dsur{lpd od fxuyd qr vror ghshqgh
gh od ixqfl�rq d lghqwl�fdu1 Wdqwr od glvwulexfl�rq
gh orv gdwrv frpr ho �lqglfh gh ghvhpsh�qr vrq idf0
wruhv lpsruwdqwhv hq od _phmru dsur{lpdfl�rq% gh
od ixqfl�rq | vh gheh dqdol}du od uhodfl�rq hqwuh od
glvwulexfl�rq gh orv gdwrv | ho �lqglfh gh ghvhpsh�qr
xvdgr1
D frqwlqxdfl�rq vh uhdol}d xqd sursxhvwd sdud pr0
gl�fdu orv �lqglfhv gh ghvhpsh�qr sdud txh ho pr0
ghor rewhqlgr whqjd xq phmru frpsruwdplhqwr
joredo1 Vxs�rqjdvh txh vh wlhqh od ixqfl�rq | @ i +{,
| vh txlhuh hvwlpdu sru od ixqfl�rq a| @ ai +{> �,1 Vh
sxhgh gh�qlu frpr �lqglfh gh ghvhpsh�qr

Yjhq @ na| +{> �,� | +{,n5{



grqgh n�n hv xqd qrupd hq ho hvsdflr gh ixqflrqhv
frqwlqxdv1 Holjlhqgr hvshf�l�fdphqwh frpr qrupd

YLqw @
]

{
+a| +{> �,� | +{,,5 g{

Sulphur vh dqdol}d ho fdvr gh hqwudgd 0 vdolgd vlp0
soh1 Vl vh glvfuhwl}d od lqwhjudo frq xqd dsur{l0
pdfl�rq uhfwdqjxodu +rughq 3, +yhu �jxud : +d,,/ vh
rewlhqh od hfxdfl�rq

Y G3Lqw @
Q[
l@4

+a| +{l> �,� | +{l,,5�{l +45,

grqgh �{l @ �+.,{l@5 . �+�,{l@5/ �+.,{l @
+{l.4 � {l, | �+�,{l @ +{l � {l�4,1 Vxsrqlhqgr
txh orv gdwrv wlhqhq xqd glvwulexfl�rq xqliruph hq
ho hvsdflr gh hqwudgd/ hqwrqfhv �{l @ �{/ sru or
wdqwr vh sxhgh hvfulelu

Y G3Lqw @ �{
Q[
l@4

+a| +{l> �,� | +{,,5

Uhvxowd txh ho dujxphqwr txh kdfh p�lqlpr xqd
ixqfl�rq hv ho plvpr txh vl od plvpd hvw�d pxowlsol0
fdgd sru xqd frqvwdqwh srvlwlyd/ hv ghflu

plq�
# Q[
l@4

+a| +{l> �,� | +{,,5
$

@ ===

=== plq�
#
�{

Q[
l@4

+a| +{l> �,� | +{,,5
$

Vh sxhgh sursrqhu xq �lqglfh jhq�hulfr frpr

YJ @
Q[
l@4

� +l, +| +l,� a| +l,,5 +46,

Ho sdu�dphwur � +l, sxhgh wrpdu hq fxhqwd glvwlq0
wrv idfwruhv frpr od dpsolwxg gh od vh�qdo gh vdolgd/
ho judgr gh frq�dq}d gho gdwr/ hwf1
Vl vh gh�qh

� +l, @ 4@Q +47,
vh rewlhqh YPHV +43,1 Vl vh gh�qh

� +l, @ 433
Q| +l, 5 +48,

vh rewlhqh YPHV(1+44,1 Plqlpl}du +45, hv htxl0
ydohqwh d plqlpl}du +46, frq ho shvr +47,1 Hq xq
surfhvr gh lghqwl�fdfl�rq qrupdophqwh orv gdwrv
qr hvw�dq xqliruphphqwh hvsdfldgrv hq ho hvsdflr
gh hqwudgd/ sru or wdqwr qr hv or plvpr od plql0
pl}dfl�rq gh +45, txh gh +46/ 47,1

Sdud ho fdvr gh vlvwhpdv frq hqwudgdv p�xowlsohv |
vdolgd vlpsoh od vlwxdfl�rq vh frpsolfd |d txh qr hv
wdq vhqfloor uhdol}du od lqwhjudo hq irupd qxp�hulfd1
Vh dqdol}d ho fdvr hq ho txh orv sxqwrv hvw�dq hq ho
hvsdflr gh hqwudgd hq irupd gh uhmlood frq glihuhq0
whv orqjlwxghv frpr vh pxhvwud hq od �jxud +;,1
Hq hvwh fdvr ho �lqglfh sursxhvwr frq xqd dsur{l0
pdfl�rq gh rughq 3 hv
Y G3Lqw @

]

{4
===
]

{p
=== +a| +{> �,� | +{,,5 g{4===g{p

�
Q[
l@4

+a| +{l> �,� | +{l,,5�Y{l

Grqgh { @ ^{4> ===> {p`W / {l @ ^{4>l> ===> {p>l`W /
�Y{l @ �{4>l===�{p>l/ �{m>l @ �+ .,{m>l@5 .
�+ �,{m>l@5
Hq hvwd hfxdfl�rq �Y{l hv xqd phglgd gho klshuyr0
oxphq hq ho hvsdflr gh hqwudgd1 Vh sxhgh revhuydu
hq hvwd hfxdfl�rq txh orv gdwrv txh hvw�dq p�dv dlv0
odgrv hq ho hvsdflr gh hqwudgd wlhqhq pd|ru shvr
do prphqwr gh fdofxodu ho �lqglfh1
Vh sxhgh kdfhu xqd dsur{lpdfl�rq gh od lqwhjudo gh
sulphu rughq +�jxud +:, +e,,> hq hvwh fdvr sdud xqd
ixqfl�rq i +{, vx lqwhjudo dsur{lpdgd frqvlghudqgr
ho �duhd gh orv wudshflrv uhvxowd

Y G4Lqw @
Q[
l@4

^i +{l,�{l . ===

===
� Ci +{,

C{
����{@{l

��+.,{l
5 � �+�,{l

5
�� �{l

5 `

frqvlghudqgr txh �{l @ ��+.,{l .�+�,{l� @5 |
txh ��+.,{l�5 � ��+�,{l�5 @��+.,{l ��+�,{l� ��+.,{l .�+�,{l�/ hqwrqfhv
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Sdud ho fdvr gho huuru gh dsur{lpdfl�rq gh ixq0
flrqhv uhvxowd
i +{, @ +a| +{> �,� | +{,,5

Ci +{,
C{ @ 5 +a| +{> �,� | +{,,

�Ca| +{> �,
C{ � C| +{> �,

C{
�

sru or wdqwr
Y G4Lqw @

QS
l@4

+a| +{l> �,� | +{l,,5�{l
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Hq hvwd hfxdfl�rq vh sxhgh revhuydu txh vl orv
gdwrv hvw�dq xqliruphphqwh hvsdfldgrv hqwrqfhv
�+.,{l @ �+�,{l | �{l @ �{ uhjuhvdqgr do�lqglfh
+46/ 47, grqgh qr vh wlhqh hq fxhqwd od glvwulexfl�rq
gh orv gdwrv hq ho hvsdflr gh hqwudgd1
Vh sxhgh frqvlghudu xqd dsur{lpdfl�rq gh od lq0
whjudo frq xqd vhulh gh Wd|oru gh vhjxqgr rughq1
Sdud hvwh fdvr
i +{, � i +{l,.

Ci+{,
C{

���{@{l
+{� {l, .4

5
C5i+{,
C{5

���{@{l
+{� {l,5

Lqwhjudqgr sdud xqd pxhvwud uhvxowd
{l.�+.,{lU
{l��+�,{l

i +{, g{ @

{l.�+.,{lU
{l��+�,{l

^i +{l, .Ci+{,
C{

���{@{l

.+{� {l, C5i+{,
5C{5

���{@{l
+{� {l,5`g{

Sdud ho sulphu w�huplqr
{l.�+.,{l@5]

{l��+�,{l@5
i +{l,g{ @ ^i +{l,{`{l.�+.,{l@5{l��+�,{l@5

@ i +{l,�{l

Ho vhjxqgr w�huplqr
{l.�+.,{l@5U
{l��+�,{l@5
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Or txh hv frqjuxhqwh frq od uhjod gh orv wudshflrv
ylvwd dqwhulruphqwh1 Ho whufhu w�huplqr hv
{l.�+.,{l@5U
{l��+�,{l@5
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Vxpdqgr sdud wrgdv odv pxhvwudv
U i+{,g{ @ QS

l@4
i +{l,�{l
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sdud ho huuru gh dsur{lpdfl�rq uhvxowd
i +{, @ +a| +{> �,� | +{,,5
Ci+{,
C{ @ 5 +a| +{> �,� | +{,,

�Ca|+{>�,
C{ � C|+{>�,

C{
�
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C{ � C|+{>�,
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sru or wdqwr
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Hq hvwd hfxdfl�rq vh kdq uhdol}dgr dojxqdv vlpsol�0
fdflrqhv gh od qrwdfl�rq + a| +{> �, @ a|/ | +{> �, @ |
,1 Vl orv gdwrv hvw�dq xqliruphphqwh hvsdfldgrv
uhvxowd
U i+{,g{ @ QS

l@4
+a| +{l> �,� | +{l,,5�{

. 4
<9�{5 QS

l@4

��Ca|+{>�,
C{ � C|+{>�,
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k�C5a|+{>�,
C{5 � C5|+{>�,

C{5
��Ca|+{>�,

C{ � C|+{>�,
C{

�l���{@{l

Hq hvwd hfxdfl�rq vh dsuhfld txh ho sulphu w�huplqr
hv od vxpd gh orv huuruhv hqwuh od vdolgd hvwlpdgd
| od phglgd do fxdgudgr +vlplodu do �lqglfh gh huuru
wudglflrqdo,> ho vhjxqgr w�huplqr hv ho huuru hqwuh
odv ghulydgdv gh od vdolgd gho prghor | od phglgd
do fxdgudgr> | ho whufhur hv ho surgxfwr hqwuh ho
huuru gh od ghulydgdv sulphud | vhjxqgd1 Vh or
sxhgh lqwhusuhwdu frpr ho �lqglfh wudglflrqdo frq
ho djuhjdgr gh glvwlqwrv w�huplqrv gh uhjxodul}dfl�rq
gho prghor ^7`/ ^:`1
Hvwrv �lqglfhv gh ghvhpsh�qr qr sxhghq vhu gluhf0
wdphqwh xvdgrv hq od lghqwl�fdfl�rq1 Sulphur orv
gdwrv qr qhfhvduldphqwh hvw�dq glvwulexlgrv hq ho
hvsdflr gh hqwudgd hq irupd gh uhmlood | vhjxqgr
qr vh srvhh d sulrul od lqirupdfl�rq gh odv ghulydgdv
vxfhvlydv gh od vdolgd uhvshfwr gh od hqwudgd1 Sdud
vdoydu hvwrv dvshfwrv vh sxhgh uhdol}du xq suh0
surfhvdplhqwr gh orv gdwrv sdud rewhqhu xqd ph0
glgd or vx�flhqwhphqwh exhqd gh hvwrv ydoruhv1 Hq
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Iljxud := Dsur{lpdfl�rq glvfuhwd gh od lqwhjudo1
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Iljxud ;= Glvwulexfl�rq gh orv gdwrv hq irupd gh
uhmlood qr xqliruphphqwh hvsdfldgd1

od vhffl�rq vljxlhqwh +vhffl�rq 615, vh ghvfulehq do0
jxqrv dojrulwprv sdud rewhqhu xqd dsur{lpdfl�rq
gh hvwrv ydoruhv1

615 Surslhgdghv orfdohv gh orv gdwrv
Hq hvwd vhffl�rq vh dqdol}dq dojxqdv surslhgdghv
h �lqglfhv txh fdudfwhul}dq hq irupd orfdo d fdgd
gdwr1 Dojxqdv gh hvwdv surslhgdghv vh sxhghq xwl0
ol}du frpr xqd dsur{lpdfl�rq hq orv �lqglfhv ghvd0
uuroodgrv hq od vhfflrqhv dqwhulruhv1
Vh ghwdood f�rpr rewhqhu hq irupd qxp�hulfd hvwl0
pdflrqhv orfdohv sdud fdgd gdwr gh orv ydoruhv gh
odv ghulydgdv sdufldohv | gh od glvwdqfld hqwuh orv
gdwrv sdud fdgd frrughqdgd1
Gdgr xq gdwr hq ho hvsdflr gh hqwudgd 0 vdolgd
^{+l, > | +l,`/ grqgh { +l, @ ^{4 +l, > ===> {p +l,` hv ho
yhfwru gh hqwudgdv/ p hv ho q�xphur gh hqwudgdv
h | +l, hv od vdolgd fruuhvsrqglhqwh/ vh sxhghq
rewhqhu surslhgdghv orfdohv d glfkr gdwr1
Gh�qlfl�rq 4= Gdwrv � su�r{lprv hq ho hvsdflr
gh hqwudgd= {l>� +m,
Vrq orv gdwrv gh pxhvwud hq ho hvsdflr gh hqwudgd
gh xq hqwruqr � gho gdwr gh pxhvwud { +l,1 Sru or
wdqwr/ { +m, hv xq gdwr � su�r{lpr gh { +l,/ ghqr0
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Iljxud <= Surslhgdghv orfdohv gh orv gdwrv

wdgr sru {l>� +m,/ vl n{+l,� { +m,nD � �/ grqgh
{l>� +m, @

k
{l>�4 +m, > ===>{l>�p +m,

lW | n�nD hv xqd
qrupd hq ho hvsdflr gh hqwudgd1
Hq od �jxud < +d, h{lvwhq grv gdwrv � su�r{lprv gho
gdwr { +l, vl vh frqvlghud od qrupd 5 | fxdwur vl vh
frqvlghud od qrupd lq�qlwr1
Gh�qlfl�rq 5= Q�xphur gh gdwrv � su�r{lprv hq
ho hvsdflr gh hqwudgd= nl>�
Gh�qlgr xq hqwruqr � do gdwr { +l, hv ho q�xphur
wrwdo gh gdwrv hq ho hvsdflr gh hqwudgd � su�r{lprv
d glfkr gdwr1
Gh�qlfl�rq 6= Gdwrv n su�r{lprv hq ho hvsdflr
gh hqwudgd= {l>n +m,
Vrq orv n gdwrv gh pxhvwud p�dv su�r{lprv hq ho
hvsdflr gh hqwudgd gho gdwr gh pxhvwud { +l,1 Od
glvwdqfld vh plgh sru �l>m @ n{+l,� { +m,nD1
Gh�qlfl�rq 7= Udglr gho hqwruqr gh orv gdwrv n
su�r{lprv hq ho hvsdflr gh hqwudgd= �l>n
Hv od p�d{lpd glvwdqfld hqwuh orv gdwrv n su�r{lprv
hq ho hvsdflr gh hqwudgd do gdwr { +l,/ sru or wdqwr

�l>n @ pd{m@4>===>n�l>m

Vh gheh qrwdu txh xq hqwruqr douhghgru gh fdgd
gdwr gh hqwudgd {+l, vh sxhgh ghwhuplqdu wrpdqgr
orv n gdwrv p�dv su�r{lprv r gh�qlhqgr od glvwdqfld
p�d{lpd gh orv gdwrv txh shuwhqhfhq do hqwruqr �1
Sru or wdqwr vl vh gh�qh � | vh rewlhqh nl>� | hv
htxlydohqwh d gh�qlu n | rewhqhu �l>n1
Gh�qlfl�rq 8= Glvwdqfld sru frrughqdgd gh orv
gdwrv n su�r{lprv hq ho hvsdflr gh hqwudgd �{ln>o
Hv od p�lqlpd glvwdqfld sru frrughqdgd txh lqfox|h
d orv gdwrv n su�r{lprv +{l>n +m,, hq ho hvsdflr gh
hqwudgd/ sru or wdqwr

�{l>no @ pd{
�
{o+l, >{l>no +4, >{l>�o +5, > ===>{l>�o +n,

�

�plq
�
{o +l, >{l>no +4, >{l>�o +5, > ===>{l>�o +n,

�

sdud o @ 4> ==>p



Gh�qlfl�rq 9= Glvwdqfld srvlwlyd sru frrugh0
qdgd gh orv gdwrv n su�r{lprv hq ho hvsdflr gh hq0
wudgd= �+.,{l>no
Hv od p�lqlpd glvwdqfld txh lqfox|h d orv gdwrv n
su�r{lprv sru frrughqdgd sdud ydoruhv pd|ruhv d
{ +l,/ sru or wdqwr
�+ .,{l>no @
pd{

�
{o +l, > {l>no +4, > {l>no +5, > ===> {l>no +n,

�
� {o +l,

sdud o @ 4> ==>p
Gh�qlfl�rq := Glvwdqfld qhjdwlyd sru frrugh0
qdgd gh orv gdwrv su�r{lprv hq ho hvsdflr gh hq0
wudgd= �+�,{l>no
Hv od p�lqlpd glvwdqfld txh lqfox|h d orv � gdwrv
su�r{lprv sru frrughqdgd sdud ydoruhv pd|ruhv d
{l/ sru or wdqwr
�+ �,{l>no @
{o +l,�plq

�
{o +l, > {l>no +4, > {l>no +5, > ===> {l>no +n,

�

sdud o @ 4> ==>p
Od �jxud < +d, pxhvwud hvwrv frqfhswrv fxdqgr
p @ 51
Gh�qlfl�rq ;= Klshuyroxphq gh orv n gdwrv
su�r{lprv hq ho hvsdflr gh hqwudgd= Y l>n

Hv ho yroxphq hqfhuudgr sru orv gdwrv n su�r{lprv
gho gdwr { +l, +lqfoxlgr ho plvpr, hq ho hvsdflr gh
hqwudgd/ sru or wdqwr

Y l>n @
p\
o@4

�{l>no

Hq od �jxud < +d, frq o�lqhd frqwlqxd gh gdwrv vh
hqflhuud ho klshuyroxphq hq ho hvsdflr gh hqwudgd
sdud n @ 5 frq od qrupd 51
Gh�qlfl�rq <= Klshuyroxphq phglr gh orv gdwrv
su�r{lprv hq ho hvsdflr gh hqwudgd= Y l>n

Hv ho klshuyroxphq phglr txh fruuhvsrqgh d fdgd
gdwr n su�r{lpr gho gdwr { +l,1 Vh sxhgh rewhqhu
frpr

Y l>n @ Y l>n@ +n . 4,

Gh�qlfl�rq 43= Glvwdqfld surphglr sru frru0
ghqdgd gh orv gdwrv n su�r{lprv hq ho hvsdflr gh
hqwudgd
Hv od glvwdqfld txh fruuhvsrqghu�ld d fdgd gdwr vl
orv plvprv hvwxylhudq hq irupd gh julood hq ho hv0
sdflr gh hqwudgd1 Vh sxhgh gh�qlu frpr

�{l>no @ �{l>no
1
ps+n . 4,

sdud o @ 4> ===>p1

Vh gheh qrwdu txh
p\
o@4

�{l>no @
p\
o@4

�{l>no
psn . 4 @ 4

n . 4
p\
o@4

�{n>lo @ Y l>n

Gh�qlfl�rq 44= Prghor olqhdo orfdo gh orv gdwrv
n su�r{lprv hq ho hvsdflr gh hqwudgd= |llqw @�dllqw

�W {. ellqw
Hv ho prghor olqhdo +klshusodqr,

|llqw @
�dllqw

�W {. ellqw
sdud ho fxdo hv p�lqlpr ho huuru fxdgu�dwlfr phglr
hqwuh od vdolgd gh orv gdwrv n su�r{lprv | od vdolgd
gh glfkr prghor sdud orv gdwrv n su�r{lprv1 Sru or
wdqwr vh wlhqhq txh hqfrqwudu orv sdu�dphwurv dllqw/ellqw txh plqlpl}dq ho ixqflrqdo
M @ +|+{ +l,,� |lqw +{ +l,,,5 .Sn

m@4
�|+{l>n +m,,� |lqw �{l>n +m,��5

Sdud hqfrqwudu hvwd ixqfl�rq olqhdo vh sxhgh gh�qlu
|l @ �|+{ +l,, |+{l>n +4,, === |+{l>n +n,,�W

[l @
�� { +l,

4
� � {l>n +4,

4
�
===
� {l>n +n,

4
��W

sl @
� dllqwellqw

�

sru or wdqwr |l @ [lsl | orv sdu�dphwurv vh hq0
fxhqwudq sru p�lqlprv fxdgudgrv frpr

sl @ �[lW[l��4[lW hl

Gh�qlfl�rq 45= Ghulydgd gh od vdolgd uhvshfwr
gh od hqwudgd gho prghor olqhdo orfdo gh orv gdwrv
n su�r{lprv1
Vl vh ghulyd od vdolgd gho prghor olqhdo orfdo uhv0
shfwr gh odv hqwudgdv vh rewlhqh txh

C|llqw +{,
C{ @ dllqw

Gh�qlfl�rq 46= Q�xphur p�lqlpr gh gdwrv n
su�r{lprv frq lqirupdfl�rq gh od ghulydgd gh od vd0
olgd uhvshfwr gh odv hqwudgdv= nl�>plq1
Fxdqgr vh rewlhqh od ghulydgd gh od vdolgd uhvshfwr
gh od hqwudgd gho prghor orfdo olqhdo/ orv gdwrv
hq ho hvsdflr gh hqwudgd wlhqhq txh srvhhu lqiru0
pdfl�rq hq wrgdv odv gluhfflrqhv gh glfkr hvsdflr1
Ho q�xphur p�lqlpr qhfhvdulr gh sxqwrv su�r{lprv
hv ljxdo d od glphqvl�rq gho hvsdflr gh hqwudgd/ hv
ghflu nlQhfhvdulrplq @ p1
Qr vlhpsuh orv nlQhfhvdulrplq sxqwrv p�dv su�r{lprv hq
ho hvsdflr gh hqwudgd wlhqhq lqirupdfl�rq gh wrgdv
odv ghulydgdv sdufldohv gh od vdolgd uhvshfwr gh od



hqwudgd1 Sru hmhpsor sdud 5 hqwudgdv nlQhfhvdulrplqhv 51 Hq od �jxud < +e, vh revhuyd txh wdqwr ho gdwr
frpr orv 5 p�dv su�r{lprv vh hqfxhqwudq vreuh xqd
uhfwd1 Hq hvwh fdvr vror vh sxhgh ghwhuplqdu od
ghulydgd sdufldo gh od vdolgd vreuh ho yhfwru txh
fruuhvsrqgh d od gluhffl�rq gh glfkd uhfwd1 Qr vh
sxhgh ghwhuplqdu od ghulydgd sdufldo gh od vdolgd
uhvshfwr gh odv hqwudgdv1
Hvwh sureohpd rfxuuh fxdqgr kd| xqd ghshqghq0
fld olqhdo hqwuh orv gdwrv gh hqwudgd1 Fxdqgr h{0
lvwh ghshqghqfld olqhdo od pdwul} [lW[l qr wlhqh
lqyhuvd | hvwd ghshqghqfld olqhdo vh sxhgh phglu
frq ho udqjr gh glfkd pdwul}1
Gdgr xq � A 3> xq q�xphur shtxh�qr vh glfh txh
ho q�xphur p�lqlpr gh gdwrv n su�r{lprv frq lqiru0
pdfl�rq gh wrgdv odv ghulydgdv gh od vdolgd uhvshfwr
gh odv hqwudgdv/ nl�>plq hv ho p�lqlpr q�xphur gh
gdwrv n su�r{lprv txh kdfhq txh ho p�lqlpr dxwr0
ydoru gh od pdwul} [lW[l vhd pd|ru txh �/ or txh
txlhuh ghflu txh ho udqjr gh od pdwul} [lW[l hv
p. 41
Ho surfhglplhqwr d vhjxlu sdud hvwlpdu odv surslh0
gdghv orfdohv gh fdgd gdwr {+l, hv �mdgr � A 3 |
xq n +r xq �,
4, Hqfrqwudu orv gdwrv n +r orv gdwrv �, su�r{lprv
gh {+l,
5, Irupdu od pdwul} [lW[l

6, Vl ho p�lqlpr dxwrydoru gh [lW[l hv phqru txh
� dxphqwdu hq xqr n +r lqfuhphqwdu ho ydoru gh �,
| uhjuhvdu do sdvr 41
7, Vl ho p�lqlpr dxwrydoru gh [lW[l hv pd|ru txh
� rewhqhu orv ydoruhv gh orv sdu�dphwurv orfdohv do
gdwr {+l,1
Edvdgr hq od surslhgdg orfdo gh orv gdwrv vh sxhgh
sodqwhu xwlol}du xq �lqglfh gh ghvhpsh�qr hq grqgh
vh whqjd hq fxhqwd ho judgr gh dlvodplhqwr gh fdgd
gdwr1

616 Hmhpsor ghprvwudwlyr

Hq odv �jxud 44 vh pxhvwud ho ghvhpsh�qr gh od
lghqwl�fdfl�rq gh od ixqfl�rq sru +;, sru od ixqfl�rq
+<, sdud 8 glvwulexflrqhv glvwlqwdv gh suredelolgdg
gh orv gdwrv gh od hqwudgd +prvwudgdv hq od �jxud
45,1 Do frpsdudu hvwrv uhvxowdgrv frq orv prvwud0
grv hq od �jxud 43 txh vxujhq gh xvdu ho �lqglfh
wudglflrqdo +43,/ vh sxhgh revhuydu txh od uhfwd gh
dsur{lpdfl�rq shupdqhfh fdvl lqyduldeoh sdud odv
glvwlqwdv ixqflrqhv gh suredelolgdg1
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Iljxud 43= Dsur{lpdfl�rq gh od ixqfl�rq | @ {5 sru
od ixqfl�rq | @ d{ . e frq ho �lqglfh +43, sdud glv0
wlqwdv glvwulexflrqhv gh suredelolgdg gh orv gdwrv
gh hqwudgd1
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Iljxud 44= Dsur{lpdfl�rq gh od ixqfl�rq | @ {5 sru
od ixqfl�rq | @ d{ . e frq ho �lqglfh +45, sdud glv0
wlqwdv glvwulexflrqhv gh suredelolgdg gh orv gdwrv
gh hqwudgd1
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Iljxud 45= Ixqfl�rq gh glvwulexfl�rq | ghqvlgdg gh
suredelolgdg gh orv gdwrv xvdgrv sdud od lghqwl�0
fdfl�rq gh od ixqfl�rq | @ {5

e W?��i?U�@ TLh *@ Thiti?U�@ _i
h��_L

Ho dq�dolvlv txh vh uhdol}d hq od vhffl�rq dqwhulru
vxsrqh txh ho vlvwhpd qr hvw�d lq�xhqfldgr sru shu0
wxuedflrqhv h{whuqdv do vlvwhpd1
Sxhgh kdehu glihuhqwhv idfwruhv sdud txh dsduh}fd
uxlgr hq xq vlvwhpd1 Ho uxlgr hq xq vlvwhpd vh
suhvhqwd sru xqd fduhqfld gh lqirupdfl�rq1 Ho
p�dv frp�xq hv ho surgxflgr sru od qdwxudoh}d gh
orv vhqvruhv1 Xq hmhpsor gh hvwh vrq odv whq0
vlrqhv ho�hfwulfdv hvs�xuhdv surgxflgdv sru od djl0
wdfl�rq w�huplfd1 Sdud ho fdvr gho uxlgr w�huplfr/ vl
vh sxglhud ghwhuplqdu r phglu od vh�qdo surgxflgd
sru od djlwdfl�rq w�huplfd/ hvwd vh srgu�ld wudqviru0
pdu hq xqd hqwudgd gho vlvwhpd | hq hvwh fdvr ho
vlvwhpd ghmdu�ld gh vhu uxlgrvr1
Xqd pdod ghwhuplqdfl�rq gho frqmxqwr gh hqwudgdv
gho vlvwhpd sxhgh yhuvh d od vdolgd frpr vl ho vlv0
whpd hvwxylhud dihfwdgr sru uxlgr1 Hq od �jxud 46
| 47 vh revhuydq gdwrv pxhvwuhdgrv gh od ixqfl�rq

| @ vlq +{4, . 3=4frv +{5,
grqgh {4 5 ^3> 5�` | {5 5 ^3> 7�`1 Hq od �jxud +46,
vh revhuyd od ju�d�fd gh | @ i +{4,1 Q�rwhvh txh
sdud fdgd ydoru gh od hqwudgd {4 h{lvwhq p�xowlsohv
ydoruhv sdud od vdolgd |1 Hq od �jxud +47, vh sxhgh
dsuhfldu od yhugdghud irupd gh od ixqfl�rq1
Sru or wdqwr fxdqgr vh ghvfrqrfhq od hqwudgdv gho
vlvwhpd/ hvwh dsduhqwd vhu uxlgrvr | vh kdfh hv
frpsolfdgr hvwdeohfhu od hvwuxfwxud gho prghor1
Hvwh wlsr gh lqfrqyhqlhqwh qr vh sxhgh vdoydu
i�dflophqwh fxdqgr vh ghvfrqrfhq odv hqwudgdv gho
vlvwhpd |d txh od lghqwl�fdfl�rq gh odv hqwudgdv gh
xq vlvwhpd ghshqgh gh od hvwuxfwxud gho prghor1
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Iljxud 46= Ixqfl�rq
| @ vlq +{4, . 3=4frv +{5,1Jud�fd | @ i+{4,1

Iljxud 47= Ixqfl�rq
| @ vlq +{4, . 3=4frv +{5,1Ju�d�fd | @ i+{4>{5,1



Hq hvwd vhffl�rq vh hqwlhqgh txh kd| suhvhq0
fld gh uxlgr hq xq vlvwhpd fxdqgr h{lvwh uxlgr
gh phglfl�rq ho fxdo qr hvw�d fruuhodflrqdgr frq
qlqjxqd yduldeoh gho vlvwhpd | sxhgh vhu prgh0
odgr frpr xqd yduldeoh dohdwruld1 Sdud dqdol}du ho
sureohpd gh od h{lvwhqfld gh uxlgr gh phglfl�rq hq
ho vlvwhpd vh suhvhqwd xq hmhpsor1
Frqvlg�huhvh xq vlvwhpd | @ i +{, grqgh i +{, @
vlq +{, sdud ho txh vh kdq uhdol}dgr phglflrqhv
wdqwr hq od hqwudgd frpr hq od vdolgd1 Hvwdv phgl0
flrqhv hvw�dq dihfwdgdv sru uxlgr dglwlyr wdqwr d od
hqwudgd u{ frpr d od vdolgd u|1 Odv phglflrqhv
uhdophqwh rewhqlgdv vrq {u @ {.u{ | |u @ {.u|1
Xq hvtxhpd jhqhudo vh sxhgh dsuhfldu hq od �jxud
481
Vxsrqlhqgr txh d, vror h{lvwh uxlgr gh phglfl�rq hq
od vdolgd gho vlvwhpd +hq od �jxud 48 vh vxsrqh txh
u{ @ 3,/ e, vh wrpdq pxhvwudv hq ydoruhv glvfuhwrv
gh od hqwudgd/ f, vh wrpdq orv vx�flhqwhv gdwrv/ g,
ho uxlgr hq od vdolgd u| hv qr fruuhodflrqdgr frq od
hqwudgd | wlhqh xqd glvwulexfl�rq qrupdo frq phgld
fhur/ hqwrqfhv odv pxhvwudv rewhqlgdv wrpdu�ldq od
irupd prvwudgd hq od �jxud 49 +d,1 Hq hvwh fdvr
sdud srghu rewhqhu xqd exhqd lghqwl�fdfl�rq vh gh0
ehu�ld sulphur surphgldu wrgrv orv ydoruhv gh vd0
olgd sdud fdgd ydoru glvfuhwr gh hqwudgd {l +sdud
l @ 4> ===>p, frpr

a|{l @ 4
ql

ql[
m@4

|m{l +49,

rewhqlhqgr xq ydoru surphglr gh od vdolgd sdud
fdgd pxhvwud +grqgh ql hv ho q�xphur gh pxhvwudv
gh od vdolgd sdud fdgd ydoru gh od hqwudgd,1 Ho�lqglfh sdud phglu ho huuru vh sxhgh h{suhvdu frpr

Y @ 4
p

p[
l@4

+|{l � a|{l,5 +4:,

uhhpsod}dqgr +49, hq +4:,1
Vl vh fxpsoh d, d g, hqwrqfhv ho ydoru hvwlpdgr
sdud fdgd vdolgd whqghu�d do ydoru uhdo gho plvpr
|�{l/ sru or wdqwr

Y @ 4
p

p[
l@4

+|{l � |�{l,5

Plqlpl}du +4:, frq od frqvlghudfl�rq +49, hv htxl0
ydohqwh d plqlpl}du ho huuru fxdgu�dwlfr phglr gh
od vdolgd +43,1 Hvwh hv ho �lqglfh p�dv frp�xqphqwh
xvdgr hq od lghqwl�fdfl�rq gh vlvwhpdv1
Gh hvwh hmhpsor vh sxhgh ghgxflu txh fxdqgr vh
plqlpl}d ho huuru fxdgu�dwlfr phglr gh od vdolgd
+43, vh ghehu�ldq whqhu hq fxhqwd odv frqvlghud0
flrqhv d, d g,/ hvshfldophqwh od txh lqglfd txh
vror h{lvwh uxlgr hq od vdolgd1

Hq od �jxud 49 +e, vh pxhvwudq orv uhvxowdgrv
fxdqgr h{lvwh uxlgr wdqwr hq od hqwudgd frpr hq
od vdolgd/ sdud gdwrv pxhvwuhdgrv hq ho hvsdflr gh
hqwudgd +vlq uxlgr, elhq vhsdudgrv1 Hq hvwh fdvr
vh srgu�ld uhdol}du xqd greoh surphgldfl�rq wdqwr
sdud orv gdwrv gh od vdolgd frpr sdud orv gdwrv
gh od hqwudgd/ | oxhjr dsolfdu xq fulwhulr gh huuru
fxdgu�dwlfr phglr sdud dmxvwdu od fxuyd1 Sdud hvwh
fdvr

|l @ 4
q

q[
m@4

|ml +4;,

{l @ 4
q

q[
m@4

{ml +4<,

| ho �lqglfh txhgdu�ld

Y @ 4
p

p[
l@4

+|l � a| +{l,,5 +53,

Uhhpsod}dqgr +4;, | +4<, hq +53,

Y @ 4
p

p[
l@4

3
C 4
q

q[
m@4

|ml � a|
3
C 4
q

q[
m@4

{ml
4
D
4
D
5

+54,

Vl dkrud vh uhdol}d rwud frqvlghudfl�rq h, hq od txh
vh d�qdgh txh ho prghor vhd olqhdo +qr ho fdvr gh
od ixqfl�rq i +{, @ vlq +{,, hv ghflu txh a| +{, @
d3 . d4{ hqwrqfhv +54, uhvxowd

Y @ 4
p

p[
l@4

3
C4
q

q[
m@4

|ml � 4
q

q[
m@4

�
d3 . d4{ml

�4D
5

frpr a|
�
{ml
�
@ d3 . d4{ml

Y @ 4
p

p[
l@4

3
C 4
q

q[
m@4
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+55,

Sru or wdqwr d�xq fxdqgr ho vlvwhpd hv olqhdo/ ho�lqglfh gho huuru fxdgu�dwlfr phglr hq od vdolgd qr hv
htxlydohqwh do �lqglfh gh ghvhpsh�qr +53, frq +4;,
| +4<,1
Od vlwxdfl�rq dqwhulru vh frpsolfd fxdqgr hq od hq0
wudgd orv ydoruhv gdwrv pxhvwuhdgrv +vlq uxlgr, qr
hvw�dq elhq vhsdudgrv frpr vh pxhvwud hq od �jxud
49 +f,1
Xqd vlwxdfl�rq p�dv uhdo rfxuuh fxdqgr orv gdwrv
hq ho hvsdflr gh hqwudgd qr hvw�dq vx�flhqwhphqwh/
vhsdudgrv shur od dpsolwxg gho uxlgr +vx yduldq}d
r ghvyldfl�rq hvw�dqgdu, hv ljxdo wdqwr d od hqwudgd
frpr d od vdolgd1 Hq hvwh fdvr frpr qr vh frqrfh
fx�do hv ho sxqwr yhugdghur vreuh od fxuyd | @ i +{,/



vh sxhgh frqvlghudu txh fdgd pxhvwud surylhqh gho
sxqwr p�dv su�r{lpr vreuh od fxuyd1 Ho�lqglfh gh gh0
vhpsh�qr sdud xqd fruuhfwd lghqwl�fdfl�rq ghehu�ld
vhu gh od irupd

Y @
Q[
l@4

g ^+{l> |l, > +{> i +{,,` +56,

grqgh g ^+{l> |l, > +{> i +{,,` hv od glvwdqfld ghvgh
ho gdwr gh pxhvwud +{l> |l, kdvwd ho sxqwr p�dv
su�r{lpr vreuh od fxuyd | @ i +{,1 Sdud txh ho
sxqwr +{li > |li , +grqgh |li @ i +{li ,, vhd ho sxqwr
shuwhqhflhqwh d od ixqfl�rq | @ i +{, p�dv su�r{lpr
do sxqwr +{l> |l,/ hv frqglfl�rq qhfhvduld txh od gl0
uhffl�rq gh od ghulydgd gh od ixqfl�rq hq ho sxqwr
+{li > |li , vhd shushqglfxodu frq ho yhfwru txh xqh
do sxqwr +{li > |li , frq ho sxqwr +{l> |l,/ sru or
wdqwr
� {l � {li |l � |li � � 4

g|+{,@g{m{@{li
�
@ 3
+57,

Hq hvwdv flufxqvwdqfldv ho sureohpd gh rswl0
pl}dfl�rq sdud hqfdudu od lghqwl�fdfl�rq hv hqfrq0
wudu ho frqmxqwr gh sdu�dphwurv gho prghor txh pl0
qlplfhq ho �lqglfh gh ghvhpsh�qr

Y @
Q[
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djuhjdqgr d odv yduldeohv gh rswlpl}dfl�rq orv sxq0
wrv +{li > |li , sdud +l @ 4 d Q, | odv uhvwulfflrqhv
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|li @ i +{li , +5:,
Hvwh sureohpd gh rswlpl}dfl�rq hv edvwdqwh frpsol0
fdgr | vror wlhqh xqd vroxfl�rq su�dfwlfd sdud fdvrv
vhqfloorv1
Xqd vlwxdfl�rq qrupdo hv txh odv glvwlqwdv yduldeohv
gh hqwudgd | vdolgd hvw�hq dihfwdgdv sru uxlgr gh
glvwlqwd pdjqlwxg1 Hq hvwh fdvr od glvwdqfld hqwuh
ho gdwr gh pxhvwud | od ixqfl�rq vh yh dihfwdgd sru
hvwh khfkr1 Hq od �jxud 4; vh uhsuhvhqwdq frq
holsfhv +sdud glihuhqflduorv frq orv f�lufxorv gh od
�jxud 4: pdufdgdv frq f�lufxorv douhghgru gh orv
sxqwrv vreuh od ixqfl�rq,1
Frqvlghudqgr txh od dpsolwxg
gho uxlgr +ghvyldfl�rq hvw�dqgdu, gh od hqwudgd hv
U{ | od gh od vdolgd U| ho �lqglfh uhvxowdqwh hv
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| od frqglfl�rq txh vh gheh fxpsolu frpr uh0
vwulffl�rq4 hv
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Hq od �jxud 4< vh pxhvwud txh hq orv fdvrv h{0
wuhprv vh gheh phglu od glvwdqfld gho sxqwr gh
pxhvwud d od ixqfl�rq vror hq { fxdqgr U| @ 3 |
vror hq | fxdqgr U{ @ 31 Hvwh �xowlpr hv ho fdvr
qrupdophqwh xvdgr sdud od lghqwl�fdfl�rq gh vlv0
whpdv1
Hq od �jxudv 53 d 55 vh revhuydq orv uhvxowdgrv
gh od lghqwl�fdfl�rq gh xq frqmxqwrv gh gdwrv gh od
ixqfl�rq | @ Dvhq +Z{. !,1 Hq hvwh hmhpsor sdud
fdgd xqr gh orv 53 gdwrv xqliruphphqwh glvwulexl0
grv hq { vreuh ho lqwhuydor ^3> �@5` vh wrpdurq 43
pxhvwudv frq uxlgr dohdwrulr frq glvwulexfl�rq qru0
pdo wdqwr hq od hqwudgd frpr hq od vdolgd gh od
plvpd dpsolwxg1 Gh hoor vxujhq odv 533 pxhvwudv
frq odv txh vh uhdol}d ho h{shulphqwr1
Hq od �jxud 53 vh revhuyd ho uhvxowdgr gh od lghqwl0
�fdfl�rq frqvlghudqgr ho �lqglfh wudglflrqdo/ hv ghflu
txh U{ @ 31 Hq hvwh | or txh vh plqlpl}d hv od
vxpd gh od glvwdqfldv hq od vdolgd |1 Ho �lqglfh
uhvxowdqwh hv
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Hq od �jxud 54 vh plqlpl}d frq ho�lqglfh sursxhvwr
hq +56,/ +5:,/ +5;, frqvlghudqgr U{ @ U|1 Hq
hvwh fdvr/ or txh vh plqlpl}d hv od vxpd gh odv
glvwdqfldv p�lqlpdv hqwuh orv sxqwrv gh pxhvwud |
od fxuyd1
Hq od �jxud 55 vh plqlpl}d frq ho�lqglfh sursxhvwr
hq +56,/ +5:,/ +5;, frqvlghudqgr U| @ 3 | U{ 9@
31 Hq hvwh fdvr/ or txh vh plqlpl}d hv od vxpd
glvwdqfldv hqwuh orv sxqwrv gh pxhvwud | od fxuyd
hq irupd sdudohod do hmh {1
Gh hvwdv wuhv �jxudv vh frqfox|h txh od fxuyd lghq0
wl�fdgd txh phmru vh dmxvwd d od uhdo hv od txh fru0
uhvsrqgh do �lqglfh sursxhvwr hq +56,/ +5:,/ +5;, hq
grqgh vh frqvlghud U{ @ U|1 Vh gheh qrwdu txh
sdud dsolfdu hvwh �lqglfh vh gheh glvsrqhu gh xqd
hvwlpd gh odv srwhqfldv gh uxlgr gh fdgd xqd gh
odv yduldeohv lqyroxfudgdv hq ho surfhvr1

��@h@ ?L |i?ih ThLM*i4@t ?�4�ih�ULtc ti T�i_i? _��
��_�h *Lt �iU|Lhit i? t� ?Lh4@�



6LVWHPD
[ \

U[ U\

[�U[ \�U\

Iljxud 48= Vlvwhpd frq suhvhqfld gh uxlgr hq od
hqwudgd | hq odv vdolgdv

� � � � � � �
��

�

�

[

\ �D �

� � � � � � �
��

�

�

[

\ �E�

� � � � � � �
��

�

�

[

\ �F�

Iljxud 49= Lq�xhqfld gho uxlgr1 +d, Suhvhqfld gh
uxlgr hq od vdolgd1 +e/f, Suhvhqfld gh uxlgr hq od
hqwudgd | hq od vdolgd

Vl elhq orv uhvxowdgrv gh lghqwl�fdu frq xq �lqglfh
+56,/ +5:,/ +5;, suhvhqwd phmruhv uhvxowdgrv/ ho
sureohpd frpsxwdflrqdo fuhfh frqvlghudeohphqwh
do qhfhvlwdu pd|ruhv uhfxuvrv gh f�dofxor | phmruhv
dojrulwprv gh rswlpl}dfl�rq1 Hvwr kdfh txh frq orv
uhfxuvrv qrupdophqwh glvsrqleohv vror vh sxhgdq
uhvroyhu sureohpdv vhqfloorv1
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Hq orv vlvwhpdv uhdohv/ odv vh�qdohv gh orv plvprv
hvw�dq dfrwdgdv1 Odv frwdv vh suhvhqwdq wdqwr hq
odv hqwudgdv/ hq odv vdolgdv | hq orv hvwdgrv1 Odv
hqwudgdv gh orv vlvwhpd vrq dfflrqhv gh frqwuro txh
surylhqhq gh xq dfwxdgru fx|rv ydoruhv hvw�dq ol0
plwdgrv sru ho vlvwhpd i�lvlfr gho plvpr1 Wrgr orv
vlvwhpdv/ d�xq orv txh wlhqhq fdudfwhu�lvwlfd lqwh0
judo/ srvhhq xqd vdolgd dfrwdgd ghvsx�hv gh flhuwr
wlhpsr1 Sru �xowlpr/ fxdqgr orv hvwdgrv wlhqhq xq
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Iljxud 4:= Glvwdqfld fxdqgr U{ @ U|1
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Iljxud 4;= Glvwdqfld fxdqgr U{ 9@ U|1
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Iljxud 4<= Fdvrv o�lplwhv hq od dsolfdfl�rq gho�lqglfh
sursxhvwr1
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Iljxud 53= Uhvxowdgrv gh od lghqwl�fdfl�rq frq0
vlghudqgr U{ @ 31 Ydoruhv hvwlpdgrv= D @
3=<7;79/ Z @ 3=<5;8</ ! @3=44<771
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Iljxud 54= Uhvxowdgrv gh od lghqwl�fdfl�rq frq0
vlghudqgr U{ @ U|1 Ydoruhv hvwlpdgrv= D @
4=3435/ Z @ 3=<<::5/ ! @3=34<7371

vljql�fdgr i�lvlfr/ hvwrv wdpel�hq hvw�dq dfrwdgrv1
Hvwdv frwdv hq jhqhudo vrq frqrflgdv/ sru or phqrv
hq xq udqjr dpsolr | ghehq hvwdu frqwhpsodgdv hq
ho prghor pdwhp�dwlfr txh uhsuhvhqwd ho vlvwhpd1
Ho udqjr gh yduldfl�rq gh odv vh�qdohv gh hqwudgd
ghwhuplqdq ho hvsdflr gh hqwudgd gho vlvwhpd1
Hq jhqhudo hv px| gli�lflo txh odv vh�qdohv gh hqwudgd
gh xq vlvwhpd fxeudq wrgr ho hvsdflr gh hqwudgd1
Sru hmhpsor/ fxdqgr vh xwlol}dq frpr hqwudgdv xq
uhjuhvru gh xq vlvwhpd glq�dplfr frq ydoruhv sdvd0
grv gh od hqwudgd | frq xq shu�lrgr gh pxhvwuhr
shtxh�qr/ orv gdwrv vh hqfxhqwudq fruuhodflrqdgrv
hqwuh v�l vreuh od uhfwd {+n, @ {+n�4,1 Hq od �jxud
56 vh pxhvwud hvwd frqglfl�rq1 Fxdqgr vh uhdol}d
od lghqwl�fdfl�rq/ ho prghor hv y�dolgr hvwulfwdphqwh
hq od }rqd gho hvsdflr gh hqwudgd grqgh odv vh�qdohv
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Iljxud 55= Uhvxowdgrv gh od lghqwl�fdfl�rq frq0
vlghudqgr U{ @ 31 Ydoruhv hvwlpdgrv= D @
4=5;:7/ Z @ 4=4:8:/ ! @� 3=5683:1
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Iljxud 56= Gdwrv gh hqwudgd fruuhodflrqdgrv1

gh hqwudgd kdq h{flwdgr do vlvwhpd1 Hq od �jxud 56
od }rqd gho hvsdflr gh hqwudgd udoodgd qr kd vlgr
h{flwdgd sru odv vh�qdohv gh hqwudgd1 Vh ghqrplqd
]rqd gh Ydolgh} gho Prghor d od uhjl�rq gho hvsd0
flr gh hwudgd hq grqgh vh kdq hqfrqwudgr gdwrv
gxudqwh ho surfhvr gh lghqwl�fdfl�rq1 Orv prghorv
rewhqlgrv sru xq surfhvr gh lghqwl�fdfl�rq/ ghehq
hvshfl�fdu edmr tx�h frqglflrqhv vh uhdol}�r od lghq0
wl�fdfl�rq hvwdeohflhqgr vx }rqd gh ydolgh}1
Hmhpsor=
Hq od �jxdud 57 vh pxhvwud od lghqwl�fdfl�rq gh od
ixqfl�rq

| @ {64 . {55
sdud grv frqmxqwrv gh gdwrv gh hqwudgd glihuhqwhv
sru xq prghor olqhdo d wudprv ^;`1 Hq od �jxud
57 +d, vh revhuyd od ixqfl�rq ruljlqdo lghqwl�fdgd1
Hq od �jxud 57 +e, vh pxhvwud ho prghor olqhdo d
wudprv uhvxowdgr gh od lghqwl�fdfl�rq frq xq frq0
mxqwrv gh gdwrv glvwulexlgrv hq irupd xqliruph hq
ho hvsdflr ^04/4`�^04/4`1 Vh sxhgh revhuydu txh od



dsur{lpdflrq olqhdo d wudprv suhvhqwd shtxh�qrv
huuruhv frq od ixqfl�rq ruljlqdo1 Hq od �jxud 57 +f,
vh revhuyd ho uhvxowdgr gh od lghqwl�fdfl�rq frq xq
frqmxqwr gh gdwrv txh vror fxeuhq xqd sduwh gho
hvsdflr gh hqwudgd1 Hq hvwh fdvr vh sxhgh gh�qlu
od }rqd gh ydolgh} gho prghor sru ho frqmxqwr gh
uhjlrqhv hq odv txh sru or phqrv kd| xq gdwr1 Hq
od �jxud 57 +g, vh pxhvwud frq ud|dv od }rqd hq
ho hvsdflr gh hqwudgd hq grqgh orv gdwrv qr vrq
y�dolgrv1 Hq hvwh fdvr/ lghqwl�fdfl�rq frq xq pr0
ghor olqhdo d wudprv/ od }rqd gh ydolgh} vh sxhgh
lqglfdu frq xq gdwr dx{loldu sru fdgd uhjl�rq txh
lqgltxh vl kdq kdelgr vx�flhqwhv gdwrv hq od plvpd
gxudqwh ho surfhvr gh lghqwl�fdfl�rq1
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Hq hvwh wdedmr vh dqdol}dq dojxqrv lqfrqyhqlhqwhv
txh vxujhq hq od lghqwl�fdfl�rq frq xq frqmxqwr
olplwdgr gh gdwrv1 Sulphur vh dqdol}d f�rpr gheh
vhu ho pxhvwuhr gh orv gdwrv sdud rewhqhu xqd
exhqd lghqwl�fdfl�rq1 Ghelgr d od _pdoglfl�rq gh
od glphqvlrqdolgdg% vh sxhgh frpsuredu txh jh0
qhudophqwh ho frqmxqwr gh gdwrv hvw�d pdo frqgl0
flrqdgr sdud uhdol}du od lghqwl�fdfl�rq1
Srvwhulruphqwh vh dqdol}d od lq�xhqfld gho �lqglfh
gh ghvhpsh�qr | gh od glvwulexfl�rq gh orv gdwrv
hq ho surfhvr gh lghqwl�fdfl�rq fxdqgr vh wudedmd
frq xq q�xphur uhgxflgr gh gdwrv1 Od glihuhqwh
glvwulexfl�rq gh orv gdwrv gh hqwudgd | vdolgd |
od xwlol}dfl�rq gh glihuhqwhv �lqglfhv gh ghvhpsh�qr
sxhgh suryrfdu xqd dsur{lpdfl�rq glihuhqwh1 Vh
sxhgh revhuydu txh orv �lqglfhv gh ghvhpsh�qr txh
frp�xqphqwh vh xwlol}dq ghvsuhfldq od lqirupdfl�rq
frqwhqlgd hq orv gdwrv dlvodgrv1 Pxfkdv yhfhv hvwd
hv od �xqlfd lqirupdfl�rq frq od txh vh fxhqwd hq do0
jxqdv uhjlrqhv gho hvsdflr gh hqwudgd gho vlvwhpd1
Xq idfwru gh shvr glihuhqfldqgr orv gdwrv sxhgh
phmrudud od lghqwl�fdfl�rq gho vlvwhpd1
D frqwlqxdfl�rq vh dqdol}d od lq�xhqfld hq ho �lqglfh
gh ghvhpsh�qr gh od suhvhqfld gh uxlgr gh phglfl�rq
hq ho vlvwhpd1 Vh yhul�fd txh orv �lqglfhv qru0
pdophqwh xvdgrv qr frqwhpsodq od suhvhqfld gh
uxlgr hq odv hqwudgdv gho vlvwhpd1 Vh sursrqh xqd
phwrgrorj�ld sdud whqhu hq fxhqwd hvwd lq�xhqfld1
Djudghflplhqwrv
Orv dxwruhv djudghfhq d orv Plqlvwhulrv gh Hgx0
fdfl�rq | Fxowxud | Ghsruwh | gh Flhqfld | Whf0
qrorj�ld +Hvsd�qd, | do Frqvhmr Qdflrqdo Lqyhvwljd0
flrqhv Flhqw�l�fdv | Whfqro�rjlfdv +Dujhqwlqd, sru
�qdqfldu hvwh wudedmr edmr orv sur|hfwrv VE53330
35;8 dqg GSL 53350376:80F36034
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Iljxud 57= Ixqfl�rq lghqwl�fdgd | @ {64 . {551
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