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SILVA, Alexandre Ramalho. Teoria do Funcional da Densidade Exata para o 
Modelo de Hubbard de Dois  Sítios. 2009. 108 f. il.; 29  cm. Dissertação 
(Mestrado) -Universidade Federal do Vale do São Francisco, Campus Juazeiro-
BA. 
 
Resumo 
 
A  teoria  funcional  da  densidade  (DFT)  consiste  em  uma  boa 
aproximação  para  descrever  as  propriedades  do  estado  fundamental  de 
materiais  metálicos,  semicondutores  e  isolantes.  Freqüentemente  tem  sido 
usada  com  sucesso  para  descrever  os  materiais  padrão  tanto  quanto  os 
materiais complexos, como proteínas e nanotubos de carbono. 
O  propósito  da  DFT  é  descrever  um  sistema  interagente  de  férmions 
através  de  sua  densidade,  e  não  através  de  sua função  da  onda  de  muitos-
corpos. Enquanto  a DFT, dá descrição  exata das  propriedades do  estado 
fundamental,  as  aplicações  práticas  são  baseadas  em  aproximações  para  a 
energia de troca e correlação (xc). 
Recentemente, Lima et al, aplicaram a DFT para estudar o modelo 
unidimensional  de  Hubbard.  Essa  aproximação  local  da  densidade (LDA),  foi 
baseada  no  Ansatz  de  Bethe,  para  a  energia  xc.  Apesar  de  modelar  muitos 
sistemas  com  uma  exatidão  satisfatória,  comparável  às  técnicas  mais 
sofisticadas (tais como o a diagonalização exata e o grupo de renormalização 
da  matriz  densidade  (DMRG)),  as  estimativas  para  alguns  sistemas  são 
qualitativamente incorretas. 
Dada a necessidade desenvolver um funcional melhor, neste trabalho foi 
proposto um funcional exato de energia de troca e correlação para o modelo de 
Hubbard de dois sítios, inédito na literatura. O exemplo de maior interesse foi o 
dois  elétrons,  porque  é  o  sistema  mais  simples  de  banda  semi-preenchida. 
Neste caso, além do  funcional, foi  escrito um programa  computacional em 
linguagem Fortran que faz os cálculos auto-consistentes. Os resultados obtidos 
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foram  comparados  com  a  diagonalização  exata,  obtendo-se,  como  previsto, 
resultados equivalentes. 
O  funcional  proposto  neste  trabalho  calcula  exatamente  a  energia  do 
estado fundamental de moléculas diatômicas modeladas pelo Hamiltoniano de 
Hubbard.  Na  etapa  seguinte,  pretende-se,  a  partir  desse  funcional  de 
densidade, construir uma aproximação melhor para o funcional xc, válido para 
sistemas com  as centenas  ou  os milhares  dos sítios,  ajudando  com  uma 
ferramenta  muito  poderosa  no  estudo  teórico  em  sistemas  do  interesse 
tecnológico e experimental. 
 
Palavras-chave:  Teoria  do  Funcional  da  Densidade.  Modelo  de  Hubbard. 
Funcional de troca e correlação. 
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SILVA,  Alexandre  Ramalho.  Exact  Density  Functional  Theory  for  the  Two 
Sites  Hubbard  Model.  2009.  108  f.  il.;  29  cm.  Dissertação  (Mestrado)  – 
Universidade Federal do Vale do São Francisco, Campus Juazeiro-BA 
 
Abstract 
 
Density functional theory (DFT) consists in a good approach to describe 
the  properties  of  fundamental  state  of  metallic,  semiconductors  and  insulate 
materials.  Frequently,  has  used  both  the  most  of  standard  and  complex 
materials as protein and carbon nanotubes. 
The purpose of DFT is describing an interacting system of fermions by its 
density instead of by means many-body wave function. Since DFT has provided 
a exact description properties in a fundamental state, practical applications are 
based in approaches to energy exchange-correlation (xc). 
Recent,  Lima  et  al  applied  DFT  to  study  the  Hubbard  one-dimensional 
model. In this a Local Density Approximation (LDA) was carry out, based on the 
Bethe Ansatz,  for the xc energy. In spite of  modeling many systems with 
satisfactory  accuracy,  comparable  with  more  sophisticated techniques  (e.g. 
exact  diagonalization  and  density-matrix  renormalization  group  (DMRG)),  the 
estimation for some systems is qualitatively incorrect. 
Since the necessity  to  developing  a  better functional, this work  has 
proposed an exact density-functional exchange-correlation energy to two-sites 
Hubbard model, unpublished the literature.  The main interest  was the two 
electrons,  because  it  is  the  simplest  system  of  half-filled  band.  In  this  case, 
beyond  the  functional,  Fortran  computational  program  to  carry  out  self-
consistent calculations out language that makes the self-consistent calculations 
was  developed.  The  results  obtained  were  compared  with  the  exact 
diagonalization, obtaining, as expected, equivalent results. 
The  functional  proposed  in  this  work  has  calculated  exactly  the 
fundamental  state  energy  of  diatomic  "molecules"modeled  by  the  Hubbard 
Hamiltonian.  In  the  next  step,  it  will  propose,  from  this  density  functional,  to 
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build a better approximation for the xc functional that is valid for systems with 
hundreds or thousands of sites, helping to implement a very powerful tool in the 
theoretical study of systems of technological and experimental interest. 
 
Keywords: Density Functional Theory. Hubbard Model. Exchange-correlation 
Functional. 
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Fdsðwxor 4
Lqwurgxêær
D Whruld gr Ixqflrqdo gd Ghqvlgdgh +GIW, ì xp pìwrgr gh hvwxgr gh vlvwhpdv
lqwhudjhqwhv txh whp frpr yduläyho eävlfd d ghqvlgdgh hohwu÷qlfd/ glihulqgr grv rxwurv
pìwrgrv hp phfåqlfd txåqwlfd txh vh edvhldp qd suösuld ixqêær gh rqgd1 R sulphlur
pìwrgr edvhdgr qd ghqvlgdgh hohwu÷qlfd/ h sruwdqwr suhfxuvru gd GIW/ irl r gh Wkrpdv0
Ihupl ^4/ 5`/ txh dshvdu gh fdofxodu d hqhujld hohwu÷qlfd/ qær dsuhvhqwdyd uhvxowdgrv frp d
suhflvær dghtxdgd1 Doìp glvvr/ dsuhvhqwdyd judyhv idokdv whöulfdv/ frpr sru h{hpsor/ qær
surydu txh kdyld xp ýqlfr srwhqfldo h{whuqr dvvrfldgr d xpd ýqlfd ghqvlgdgh hohwu÷qlfd1
Hvvdv idokdv irudp uhvroylgdv srvwhulruphqwh frp rv whruhpdv Krkhqehuj0Nrkq +KN, ^6`
txh jdudqwhp wdqwr d xqlflgdgh gd ghqvlgdgh sdud xp gdgr srwhqfldo h{whuqr/ txdqwr d
plqlpl}dêær gh ixqflrqdlv sdud rewhqêær gd hqhujld gr hvwdgr ixqgdphqwdo1 Dshvdu gh
surydu txh d ghqvlgdgh hohwu÷qlfd hud vxflhqwh sdud ghvfuhyhu xp vlvwhpd/ rv whruhpdv
Krkhqehuj0Nrkq qær prvwudydp frpr ghwhuplqä0od1 Srxfr ghsrlv/ Nrkq h Vkdp ^7`/
frqfoxðudp txh vhuld srvvðyho hvwxgdu xp vlvwhpd lqwhudjhqwh d sduwlu gh xp vlvwhpd qær0
lqwhudjhqwh gh srwhqfldo frqyhqlhqwhphqwh hvfroklgr/ r txh hud pxlwr pdlv vlpsohv1 Hvvh
surfhvvr frx frqkhflgr frpr hvtxhpd Nrkq0Vkdp +NV,1 Rv whruhpdv KN/ mxqwdphqwh
45
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dr hvtxhpd gh NV/ vær rv dolfhufhv gd GIW
4
1
R xvr gh xp vlvwhpd qær0lqwhudjhqwh sdud fdofxodu d hqhujld gh xp vlvwhpd lqwhu0
djhqwh/ frpr sursrvwr qr hvtxhpd Nrkq0Vkdp/ lpsolfd qr vxujlphqwr gh xp whupr
fkdpdgr hqhujld gh wurfd h fruuhodêær/ txh hp vðqwhvh/ uhýqh dv lqwhudêøhv hqwuh dv
sduwðfxodv/ rx vhmd/ ì qhvwd hqhujld txh hqwud d dvvlqdwxud gr qýphur gh hoìwurqv h r txær
lqwhqvdphqwh hohv lqwhudjhp hqwuh vl1 Sruìp/ qær kä xp ixqflrqdo gh wurfd h fruuhodêær
h{dwr/ rx phvpr xpd irupd gh ghwhuplqä0or h{dwdphqwh1 Dvvlp/ dshvdu gd GIW vhu xp
irupdolvpr h{dwr/ qd suäwlfd/ ì qhfhvväuld xpd dsur{lpdêær dghtxdgd sdud r ixqflrqdo
gd hqhujld gh wurfd h fruuhodêær gr vlvwhpd lqwhudjhqwh1 D exvfd sru xp ixqflrqdo gh
wurfd h fruuhodêær xqlyhuvdo fdgd yh} pdlv dfxudgr ì xp judqgh ghvdr/ h ghsrlv gh wuív
gìfdgdv gh shvtxlvd/ xpd vroxêær h{dwd hvwä glvwdqwh gh vhu ghvfrehuwd1
Ghvvd irupd/ xpd iruwh olqkd gh shvtxlvd qd GIW yrowd0vh sdud frqvwuxêær gh dsur{0
lpdêøhv sdud d hqhujld gh wurfd h fruuhodêær1 D sulphlud ghodv/ sursrvwd sru Nrkq h
Vkdp ^7`/ irl d OGD +Orfdo Ghqvlw| Dssur{lpdwlrq rx Dsur{lpdêær Orfdo gd Ghqvl0
gdgh,/ qd txdo dv sursulhgdghv gh vlvwhpdv krprjíqhrv vær dsolfdgdv orfdophqwh sdud
vlvwhpdv txdlvtxhu1 D suhflvær ì vdwlvidwöuld hp pxlwrv fdvrv/ vhqgr pxlwr hpsuhjdgd
gdgr r vhx edl{r fxvwr frpsxwdflrqdo1
Srvwhulruphqwh/ r judglhqwh gd ghqvlgdgh irl lqwurgx}lgr qr ixqflrqdo OGD/ jhudqgr
d JHD +Judglhqw H{sdqvlrq Dssur{lpdwlrq,/ vhjxlgr gh h{sdqvøhv pdlv hoderudgdv gr
judglhqwh gd ghqvlgdgh hohwu÷qlfd/ txh vær rv ixqflrqdlv JJD +Jhqhudol}hg Judglhqw
Dssur{lpdwlrq rx Dsur{lpdêær Jhqhudol}dgd gr Judglhqwh gd Ghqvlgdgh,1 Ghqwuh hvvhv
ýowlprv/ rv pdlv xvdgrv vær r SEH +sursrvwr sru Shughz/ Exunh/ h Huq}hukri , ^8`/ h
EO\S +ghqrwdqgr d frpelqdêær gr ixqflrqdo gh wurfd gh Ehfnh ^9` frp r ixqflrqdo gh
fruuhodêær gh Ohh/ \dqj h Sduu ^:`,1
D yhuvær ruljlqdo gd GIW/ sursrvwd sru Krkhqehuj/ Nrkq h Vkdp/ ì pxlwdv yh}hv
fkdpdgd gh fdujd0GIW/ rx vlpsohvphqwh GIW1 Qr hqwdqwr/ qdv dsolfdêøhv suäwlfdv/ kä
4
R wudedokr qr ghvhqyroylphqwr gd GIW/ uhqghx d Zdowhu Nrkq/ r Suíplr Qreho gd Txðplfd gh
4<<;1
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xpd rxwud yhuvær/ txh hpsuhjd xpd ghqvlgdgh sdud fdgd vslq +q

Eu h q

Eu,/ vhqgr
hvvd irupxodêær frqkhflgd frpr vslq0GIW +VGIW, ^;/ <`1 Qd VGIW/ d h{whqvær grv
whruhpdv h htxdêøhv gd GIW ì wulyldo/ h txdqgr qær/ kä whruhpdv dqäorjrv1 Rxwurv fdvrv
hvshfldlv vær d UGIW +txh ohyd hp frqwd hihlwrv uhodwlyðvwlfrv,/ r wudwdphqwr gd GIW
gd vxshufrqgxwlylgdgh ^43`0^46`/ gdv rqgdv gh ghqvlgdgh gh vslq ^47/ 48` h pxlwdv rxwudv
h{whqvøhv ^49/ 55`1 R xvr gd GIW hp vxdv pdlv yduldgdv h{whqvøhv wruqrx rv fäofxorv gh
sursulhgdghv hohwu÷qlfdv gh pdwhuldlv gr hvwdgr vöolgr h gd pdwìuld proh +sru h{hpsor/
sroðphurv h elrproìfxodv, pxlwr pdlv uäslgrv h suhflvrv/ surgx}lqgr xp judqgh lpsdfwr
hp shvtxlvdv qdv äuhdv gd Iðvlfd/ Txðplfd/ Hqjhqkduld h Flíqfld grv Pdwhuldlv1
Qhvwd glvvhuwdêær vhuä dsolfdgd d GIW dr hvwxgr gr hvwdgr ixqgdphqwdo gr Kdplo0
wrqldqr gh Kxeedug gh grlv vðwlrv/ r prghor pdlv vlpsohv txh uhsuhvhqwd xpd proìfxod
gldw÷plfd gh hoìwurqv iruwhphqwh fruuhodflrqdgrv ^56`1 R prghor gh Kxeedug xqlglphq0
vlrqdo dgplwh txh xp hoìwurq vriuh d dêær gh wuív wlsrv gh lqwhudêær= l, lqwhudêær gr
hoìwurq frp r vðwlr +qýfohr, dr txdo hvwä oljdgr/ ll, lqwhudêær hoìwurq0hoìwurq qr phvpr
vðwlr/ h lll, hqhujld gh krsslqj/ txh ì d hqhujld dvvrfldgd dr wxqhodphqwr gr hoìwurq gr
vðwlr rqgh hvwä sdud xp vðwlr yl}lqkr1 R Kdplowrqldqr gh Kxeedug sdud xp vlvwhpd frp
O vðwlrv h Q hoìwurqv/ ì gdgr sru=

K ' 
O
[
'l>m>
w
l>m
f
_
l>
f
m>
n
O
[
l'
X
l
q
l
q
l
n
O
[
l'>
 
l
q
l>
= +414,
rqgh rv whuprv w
l>m
/ X
l
/  
l
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1 Qhvvd h{suhvvær rv whuprv gr
kdplowrqldqr vær uhvshfwlydphqwh d hqhujld gh krsslqj/ d lqwhudêær hoìwurq0hoìwurq h d
lqwhudêær hoìwurq0qýfohr
5
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Pdlruhv ghwdokhv vreuh r prghor gh Kxeedug vær dsuhvhqwdgrv qd vhêær 6141
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Ghqh0vh krsslqj frpr vhqgr r surfhvvr gh wxqhodphqwr txh xp hoìwurq vriuh gh
xp vðwlr sdud xp vðwlr yl}lqkr1 Hvvh surfhvvr vh gä sulrulwduldphqwh hqwuh xp vðwlr
h vhx sulphlur yl}lqkr gh irupd txh r krsslqj frp r vhjxqgr rx whufhlur yl}lqkr ì
ghvsuh}ðyho/ hperud dojxqv wudedokrv frqvlghuhp r krsslqj frp r vhjxqgr yl}lqkr ^57/
58`1 Hvvh frqfhlwr ì pxlwr lpsruwdqwh hp flíqfld grv pdwhuldlv/ srutxh h{solfd xpd
vìulh gh surfhvvrv hohwu÷qlfrv/ txh sru vxd yh}/ lpsolfdp hp xpd jdpd gh dsolfdêøhv/
lqfoxlqgr rv sroðphurv frqgxwruhv1 Rv sroðphurv/ lqlfldophqwh wlyhudp xvr qd lqgývwuld
hoìwulfd/ frpr lvrodqwhv/ vhqgr txh qd gìfdgd gh 93/ vxujludp rv sroðphurv frqgxwruhv
h{wuðqvhfrv/ txh wlqkdp lqfrusrudgdv fdujdv frqgxwrudv hp vxd pdwul}/ wdlv frpr eudv
phwäolfdv1 R qrph %h{wuðqvhfr%/ vh ghyh dr idwr gh txh d frqgxêær hoìwulfd rfruuh sru
krsslqj hqwuh hvvdv fdujdv lqfrusrudgdv qd pdwul}1
Hp 4<::/ Vkludndzd h rxwurv shvtxlvdgruhv gd äuhd ^59`/ ghvfreuludp txh r srol0
dfhwlohqr/ txdqgr wudwdgr frp lrgr wlqkd dxphqwdgd vljqlfdwlydphqwh d frqgxwlylgdgh1
Hp 5333/ Khhjhu/ Pdf Glduplg h Vkludndzd jdqkdudp r Suhplr Qreho/ sru shvtxlvdv
qd äuhd gh sroðphurv frqgxwruhv1
6
Hperud h{shulphqwdophqwh qær h{lvwdp vlvwhpdv uljrurvdphqwh xqlglphqvlrqdlv/ r
Kdplowrqldqr gh Kxeedug ì edvwdqwh dghtxdgr sdud prghodu vlvwhpdv txdvh0xqlglphqvlr0
qdlv1 Hvvh wlsr gh vlvwhpd dsuhvhqwd gxdv gh vxdv glphqvøhv ghvsuh}ðyhlv hp uhodêær d
xpd whufhlud/ rx hqwær d fkdqfh gh krsslqj wudqvyhuvdo qd fdghld ì ðqpd/ gldqwh gd
srvvlelolgdgh gh krsslqj orqjlwxglqdo1 Xp h{hpsor gh pdwhuldo txdvh0xqlglphqvlrqdo
ì d proìfxod gr ehq}hqr +F
S
K
S
,/ txh ì prghodgd shor Kdplowrqldqr gh Kxeedug gh 9
vðwlrv h 9 hoìwurqv/ h frqiruph Sduu h froderudgruhv/ whp frpr sduåphwurv gh Kxeedug/
X ' S> b h   ' b> f2. sdud fdgd vðwlr
7
^5:`1 Kä wdpeìp rv fldqrsodwlqdwrv gh srwäv0
vlr/ frpr r N
2
S w EFQ
e
Eu
f>
=K
2
R/ vlqwhwl}dgr qr vìfxor [L[/ sdud rv txdlv frqiruph
Juÿqhu ^5;` d ud}ær hqwuh dv frqgxwlylgdghv orqjlwxglqdo h wudqyhuvdo vær gd rughp gh
6
Pdlv frphqwäulrv d uhvshlwr grv sroðphurv frqgxwruhv/ vær ihlwrv qr dqh{r 9141
7
Ydoruhv hp xqlgdghv gh w/ rx vhmd/ w @ 4=
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@
z
 f
D
/ gh rqgh srgh0vh hvwlpdu d ud}ær hqwuh rv krsslqjv wudqvyhuvdo h orqjlwx0
glqdo1 Xp rxwur wlsr gh pdwhuldo txh vh hqtxdgud qr frqfhlwr gh txdvh0xqlglphqvlrqdo
vær rv qdqrwxerv gh fduerqr ^5<`1
Ydoh dlqgd uhvvdowdu rv glyhuvrv sroðphurv ^63`/ ghqwuh rv txdlv r sroldfhwlohqr/ txh
frqvlvwh hp xpd orqjd fdghld wlsr EFK
q
/ qd txdo vh dowhuqdp oljdêøhv gxsodv h vlpsohv
hqwuh äwrprv gh fduerqrv1 Rv ydoruhv gh krsslqj h gh lqwhudêær hoìwurq0hoìwurq/ sdud r
sroldfhwlohqr/ vær uhvshfwlydphqwh w  2=D hY h X  S> D hY ^64`0^66`
Sru p srghp0vh phqflrqdu dv proìfxodv gldw÷plfdv/ frpr sru h{hpsor d proìfxod
gh klgurjíqlr/ sdud d txdo Fkldssh h froderudgruhv rewlyhudp rv sduåphwurv gr prghor
gh Kxeedug +X * > S hY/   * H> b hY h w * .> b hY, h d hqhujld gr hvwdgr ixqgdphqwdo
+2e> S hY, sdud d glvwåqfld gh htxloðeulr lqwhudw÷plfd ^67`1 Wudedokrv frpr hvvh/ txh
hqyroyhp sdudphwul}dêøhv gr prghor gh Kxeedug/ vær lqýphurv qd olwhudwxud ^68`0^77`1
D shvtxlvd ghvwd glvvhuwdêær hvwä lqvhulgd qr frqwh{wr gh xp surmhwr pdlv jhudo
txh ì d h{whqvær gd GIW sdud wudwdu vlvwhpdv hohwu÷qlfrv xqlglphqvlrqdlv iruwhphqwh
fruuhodflrqdgrv sru sduwh gh Olpd h froderudgruhv ^78`1 Frpr uhvxowdgr ghvvh hviruêr/ d
GIW irl hvwhqglgd sdud r prghor gh Kxeedug/ vhqgr sursrvwr xp ixqflrqdo gd ghqvlgdgh
orfdo sdud d hqhujld gh fruuhodêær/ txh glihuh gd OGD sdguær sru dgrwdu r oðtxlgr gh
Oxwwlqjhu / dr lqyìv gr oðtxlgr gh Ihupl ^79/ 7;`1 Sdud d lpsohphqwdêær ghvvh ixqflrqdo/
irl xwlol}dgr r dqvdw} gh Ehwkh h{dwr gh Olhe h Zx ^7<`0^85`/ vhqgr r phvpr dsholgdgr
gh ED0OGD1
D frpsdudêær hqwuh rv uhvxowdgrv gr ixqflrqdo ED0OGD ^64/ 66` h rv uhvxowdgrv rewl0
grv dwudyìv gr juxsr gh uhqrupdol}dêær gd pdwul} ghqvlgdgh +GUPJ, ^86`0^88`/ xpd
wìfqlfd qxpìulfd ehp hvwdehohflgd fxmrv huurv qxpìulfrv sdud r prghor gh Kxeedug vær
gd rughp gh f
3S
/ prvwurx txh sdud yäulrv frqmxqwrv gh sduåphwurv r huur pìglr gd OGD
hud gd rughp gh 6( ^89`1 Uhfhqwhphqwh/ xvdqgr r ixqflrqdo ED0OGD ^78`/ F1 Yhugr}l
^8:` surs÷v d GIW ghshqghqwh gr whpsr sdud r prghor gh Kxeedug1
Dshvdu gr vxfhvvr gd ED0OGD hp pxlwrv fdvrv/ hod ì xpd dsur{lpdêær h sruwdqwr
whp vxdv olplwdêøhv1 Xp h{hpsor/ ì txh hvvd dsur{lpdêær qær ixqflrqd txdqgr d ghq0
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vlgdgh gh dojxp vðwlr frqyhujh sdud 4131 Hvvd ì d ghqvlgdgh fuðwlfd uhodflrqdgd frp d
wudqvlêær lvrodqwh0frqgxwru gh Prww qr vlvwhpd krprjíqhr gh edqgd vhpl0suhhqfklgd1
Doìp glvvr/ dv dsur{lpdêøhv h{lvwhqwhv idokdp qr hvwxgr gh wudqvlêær gh idvh gh vxshuuh0
ghv1 Ghvvd irupd/ ì hvvhqfldo d exvfd gh phokruhv dsur{lpdêøhv sdud r ixqflrqdo gd
hqhujld gh fruuhodêær1 Frp hvvd prwlydêær ghflglx0vh uhvroyhu r prghor gh Kxeedug gh
grlv vðwlrv sdud 4/ 5/ 6 h 7 hoìwurqv xvdqgr r irupdolvpr gd GIW1 Ghqwuh hvvhv/ r fdvr
gh grlv hoìwurqv r pdlv lqwhuhvvdqwh/ mä txh ì r vlvwhpd gh edqgd vhpl0suhhqfklgd pdlv
vlpsohv txh h{lvwh1 Ghqwuh dv mxvwlfdwlydv gh vh hvwxgdu hvvh vlvwhpd/ srgh0vh flwdu r
vxfhvvr gh vhx xvr qd prghodjhp gh proìfxodv gldw÷plfdv1
D ghvfulêær ghvvh wudedokr/ d sduwlu ghvwh srqwr/ ì gdgd gd vhjxlqwh pdqhlud=
Qr fds1 5 ì dsuhvhqwdgd d ixqgdphqwdêær whöulfd gd Whruld gr Ixqflrqdo gd Ghqvl0
gdgh1 R srqwr gh sduwlgd ì r prghor gh Wkrpdv0Ihupl/ suhghfhvvru gd GIW/ vhjxlqgr
frp d dsuhvhqwdêær h ghgxêær grv whruhpdv Krkhqehuj0Nrkq h gdv htxdêøhv Nrkq0Vkdp1
Qr fds1 6/ dsöv r Kdplowrqldqr xqlglphqvlrqdo gh Kxeedug/ ì dsuhvhqwdgr r irupd0
olvpr txh xvd d GIW sdud d uhvroxêær gr prghor gh Kxeedug id}hqgr dqdorjld hqwuh r
qýphur gh rfxsdêær h d ghqvlgdgh hohwu÷qlfd1
Qr fds1 7/ xvdqgr hvvh irupdolvpr/ hvwxgd0vh r prghor gh Kxeedug gh grlv vðwlrv frp
4/ 5/ 6 h 7 hoìwurqv/ rewhqgr0vh dvvlp/ rv uhvshfwlyrv ixqflrqdlv gh hqhujld gh wurfd h fru0
uhodêær/ lqìglwrv qd olwhudwxud1 Dsöv d ghgxêær grv ixqflrqdlv ì ihlwd xpd lqwhusuhwdêær
iðvlfd grv phvprv1 R vlvwhpd gh pdlru lqwhuhvvh/ gh grlv vðwlrv h grlv hoìwurqv/ ì dlqgd
uhvroylgr sru gldjrqdol}dêær h{dwd/ h rv uhvxowdgrv gh dperv rv pìwrgrv vær frpsdudgrv1
Qr fds1 8 ì ihlwd d frqfoxvær gr wudedokr/ h vær ghqlgrv srvvðyhlv ghvgreudphqwrv/
txh vær remhwrv gh shvtxlvdv ixwxudv1
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Irupdolvpr Eävlfr= Whruld gr
Ixqflrqdo gd Ghqvlgdgh
Xpd gdv txhvwøhv pdlv uhohydqwhv gd iðvlfd/ ghvgh r lqðflr vìfxor [[/ whp vlgr r
hvwxgr grv vlvwhpdv frpsrvwrv sru yäuldv sduwðfxodv lqwhudjhqwhv wdlv frpr rv äwrprv h
proìfxodv1 Hvvhv vlvwhpdv/ vhjxqgr d phfåqlfd tÿåqwlfd/ vær pdwhpdwlfdphqwh ghvfulwrv
shod htxdêær gh Vfkuùglqjhu ^8;`/ txh sdud xp vlvwhpd gh Q sduwðfxodv/ qxp hvwdgr
hvwdflrqäulr/ whp frpr irupd qær0uhodwlyðvwlfd=
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frp

W /

X h

Y vhqgr uhvshfwlydphqwh/ rshudgruhv gh hqhujld flqìwlfd/ lqwhudêær frxorp0
eldqd h srwhqfldo h{whuqr1 D hqhujld gr vlvwhpd ì gdgd sru=
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qd txdo rv ydoruhv hvshudgrv gh hqhujld flqìwlfd/ gd lqwhudêær frxorpeldqd h gr srwhqfldo
h{whuqr/ vær=
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Qr hqwdqwr/ dr whqwdu uhvroyhu hvvd htxdêær glihuhqfldo sdud xp vlvwhpd gh Q sduwðfx0
odv/ ghsdud0vh frp xp sureohpd gh Q lqföjqlwdv1 D txhvwær pdlru qhvvh fdvr/ ì txh rv
vlvwhpdv iðvlfrv gh lqwhuhvvh srvvxhp xp qýphur pxlwr judqgh gh äwrprv +gd rughp gh
yäulrv prov,/ r txh lpsrvvlelolwd d vroxêær h{dwd gd htxdêær gh Vfkuùglqjhu fruuhvsrq0
ghqwh1
Hqwuh rv pìwrgrv xvdgrv sdud whqwdu uhvroyhu hvwh sureohpd hvwær r fäofxor shuwxed0
wlyr ^8<` h dv ixqêøhv gh Juhhq ^93`1 Qr hqwdqwr/ hvvhv pìwrgrv vær lqdghtxdgrv txdqgr
vh wudwd gh uhsuhvhqwdu xp vlvwhpd khwhurjíqhr/ frpsrvwr sru glihuhqwhv wlsrv gh äwrprv/
xpd yh} txh r fxvwr frpsxwdflrqdo vh wruqd hohydgðvvlpr1
Frpr dowhuqdwlyd dr pìwrgr gluhwr gd phfåqlfd txåqwlfd gh vh uhvroyhu r sureohpd
gh Q sduwðfxodv lqwhudjhqwhv/ vxujlx qd gìfdgd gh 93 d GIW +Ghqvlw| Ixflrqdo Wkhru|,1
Frpr r suösulr qrph vxjhuh/ hvwd whruld uhyroxflrqäuld xvd frpr yduläyho ixqgdphqwdo
d ghqvlgdgh gh fdujd hohwu÷qlfd ^94`/ txh sdud xpd sduwðfxod frp u
l
' E{
l
> 
l
 +rx vhmd/
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+519,
frp d lqwhjudo dwxdqgr vreuh wrgdv dv frrughqdgdv/ h{fhwr {
l
/ h vhqgr ihlwd d vrpd vreuh
wrgrv rv ydoruhv gh vslq1
Srgh0vh prvwudu sru whruhpdv/ frqiruph ì ihlwr d vhjxlu/ txh d ghqvlgdgh hohwu÷qlfd
ì xpd yduläyho vxflhqwh sdud ghwhuplqdu txdotxhu sursulhgdgh iðvlfd gr hvwdgr ixqgd0
phqwdo gh xp vlvwhpd hohwu÷qlfr lqwhudjhqwh ^6`1
514 R Prghor gh Wkrpdv0Ihupl
R prghor gh Wkrpdv0Ihupl +WI04<5:, ^4/ 5` irl r sulphlur d fdofxodu d hqhujld
hohwu÷qlfd wrwdo gh xp vlvwhpd dwudyìv gd ghqvlgdgh1 Rv fäofxorv rewlgrv dwudyìv ghvvh
prghor vær pxlwr uývwlfrv/ qær ghwhuplqdqgr d hqhujld gh oljdêær/ h qær vhuylqgr sru0
wdqwr frpr prghor sdud vlvwhpdv dw÷plfrv h prohfxoduhv1 R prghor WI ghvfuhyh hoìwurqv
hp äwrprv lqwhudjhqwhv pryhqgr0vh hp xp srwhqfldo h{whuqr   Eu/ h{lvwlqgr xpd uhodêær
lpsoðflwd hqwuh d ghqvlgdgh hohwu÷qlfd q Eu h r srwhqfldo   Eu > qd srvlêær u/ sru phlr gd
htxdêær=
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Eu vhqgr r srwhqfldo gh Kduwuhh/ rx srwhqfldo hohwurvwäwlfr foävvlfr1 D htxdêær
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+51:, ì edvhdgd qd ghqvlgdgh gh xp jäv gh hoìwurqv qær0lqwhudjhqwhv gh ghqvlgdgh xql0
iruph hp xp srwhqfldo hihwlyr  
hii
Eu1
R fäofxor gd hqhujld/ frqiruph hvvh prghor/ srgh vhu vhsdudgr hp gxdv sduwhv1 Xpd
ghodv frqvlvwh qd vrpd gdv hqhujldv flqìwlfd h gh lqwhudêær +txh vö ghshqghp gr qýphur
gh hoìwurqv Q,/ ghqlgd sru I dqo=
I dqo ' k#m

W n

X m#l= +51<,
D rxwud sdufhod ghshqgh gr srwhqfldo h{whuqr   Eu/ h ì ghqlgd sru=
Y dqo '
]
  Eu q Eu gu +5143,
D hqhujld wrwdo gr vlvwhpd/ ì=
H dqo ' I dqo n Y dqo ' I dqo n
]
  Eu q Eu gu= +5144,
Whqgr frpr yduläyho d ghqvlgdgh hohwu÷qlfd/ h{lvwld xp txhvwlrqdphqwr d vh id}hu hp
uhodêær dr prghor WI= gdgr xp srwhqfldo hohwu÷qlfr   Eu > frpr jdudqwlu txh d ghqvlgdgh
hohwu÷qlfd q Eu fruuhvsrqghqwh hud ýqlfdB Dshvdu gh wxgr ohydu d fuhu txh vlp/ qær kdyld
xpd suryd gh txh lvvr hud yhugdgh1 Dvvlp/ wdqwr r prghor WI txdqwr d lgìld gh txh d
ghqvlgdgh vhuyld frpr yduläyho grv vlvwhpdv hohwu÷qlfrv qær hudp frqäyhlv1 Hvvh lpsdvvh
irl uhvroylgr shorv whruhpdv gh Krkhqehuj0Nrkq ^6`/ glfxwlgrv d vhjxlu1
515 Whruhpdv gh Krkhqehuj h Nrkq
Hp 4<98 ^6`/ Krkhqehuj h Nrkq +KN,/ sursxvhudp/ dwudyìv gh grlv whruhpdv/ d vroxêær
gr lpsdvvh h{lvwhqwh qr prghor gh Wkrpdv0Ihupl/ frqiruph hqxqfldgrv d vhjxlu=
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51514 Sulphlur Whruhpd Krkhqehuj0Nrkq
Gdgd d ghqvlgdgh hohwu÷qlfd gh xp vlvwhpd q Eu/ r srwhqfldo h{whuqr   Eu fruuhvsrq0
ghqwh ì ghwhuplqdgr xqlyrfdphqwh1
Ghvvd irupd/ frqkhflgd d ghqvlgdgh hohwu÷qlfd/ srgh0vh ghwhuplqdu r srwhqfldo fruuhv0
srqghqwh xqlyrfdphqwh1 Lvvr ì gh lpsruwåqfld vljqlfdwlyd/ srlv d ydolgdgh ghvvh ýowlpr
whruhpd dvvhjxud txh d ghqvlgdgh hohwu÷qlfd ì vxflhqwh sdud fdudfwhul}du frpsohwdphqwh
r vlvwhpd/ srutxh r Ixqflrqdo Xqlyhuvdo ghshqgh dshqdv gr qýphur gh hoìwurqv1 D suryd
gr whruhpd/ wdo txdo d sursrvwd sru Nrkq h Vkdp/ txh qhvvd yhuvær ì yäolgd dshqdv sdud
hvwdgrv qær0ghjhqhudgrv/ ì hvfulwd d vhjxlu=
Vhmd q Eu xp hvwdgr qær0ghjhqhudgr gh ghqvlgdgh hohwu÷qlfd gh xp vlvwhpd gh Q
hoìwurqv hp xp srwhqfldo  
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Vrpdqgr hvvdv gxdv ýowlpdv htxdêøhv/ fkhjd0vh d=
H

n H
2
? H

n H
2
> +5149,
rx vhmd/ xpd frqwudglêær/ txh prvwud txh d vxsrvlêær gh txh sdud xp phvpr q Eu/
h{lvwh xp vhjxqgr srwhqfldo  
2
Eu/ +wdo txh  
2
Eu 9'  

Eu n frqvwdqwh, ì devxugd/ rx
vhmd/ q Eu h   Eu vær ghwhuplqdgrv xqlyrfdphqwh1
51515 Vhjxqgr Whruhpd Krkhqehuj0Nrkq
Vhmdp xp vlvwhpd gh ghqvlgdgh q Eu qr hvwdgr ixqgdphqwdo h q Eu xpd dsur{lpdêær
duelwuäuld gh q Eu > wdo txh q Eu  f h
U
q Eu gu ' Q1 Vhmd H dqo d hqhujld fruuhvsrq0
ghqwh d q Eu h H dqo d hqhujld fruuhvsrqghqwh d q Eu1 Hqwær=
H dqo  H dqo ' H
f
> +514:,
vhqgr H
f
ì d hqhujld gr hvwdgr ixqgdphqwdo gr vlvwhpd1
D hqhujld ì frpsrvwd shor ixqflrqdo xqlyhuvdo I dqo/ txh frqiruph glwr dqwhulruphqwh/
ghshqgh dshqdv gr qýphur gh hoìwurqv/ h shor srwhqfldo h{whuqr/ txh fruuhvsrqgh xqlyr0
fdphqwh ã ghqvlgdgh1 Dvvlp/ d hqhujld ì xp ixqflrqdo gd ghqvlgdgh txh dwlqjh r pðqlpr
txdqgr d ghqvlgdgh dgrwdgd fruuhvsrqgh d ghqvlgdgh hohwu÷qlfd uhdo gr vlvwhpd1 Vhjxh
d suryd gr whruhpd=
Frqiruph r 4
r
whruhpd KN/ srgh0vh gl}hu txh d ghqvlgdgh q Eu hvwä dvvrfldgd d xp
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srwhqfldo   Eu h d xp kdplowrqldqr

K> dvvlp frpr d ghqvlgdgh q Eu duelwuäuld hvwä
dvvrfldgd xp srwhqfldo   Eu h xp kdplowrqldqr

K= Gd phvpd irupd/ d ghqvlgdgh q Eu
hvwä sdud xpd ixqêær gh rqgd x> dvvlp frpr q Eu hvwä dvvrfldgd d

x= Frorfdqgr d
ghqvlgdgh duelwuäuld q Eu qr kdplowrqldqr qrupdo +

K,=
H dqo '
G

x




K




x
H
'
]
  Eu q Eu gu n
G

x




W n

X




x
H
= +514;,
Gh dfrugr frp r sulqfðslr yduldflrqdo gh Ud|ohljk0Ulw} ^95` / srgh0vh dupdu=
]
  Eu q Eu gu n
G

x




W n

X




x
H

]
  Eu q Eu gu n kxm

W n

X mxl>
H dqo  H dqo ' H
f
= +514<,
Gh dfrugr frp r vhjxqgr whruhpd KN/ r hvwdgr gh phqru hqhujld fruuhvsrqgh d ghqvlgdgh
hohwu÷qlfd q Eu/ h txdotxhu dsur{lpdêær q Eu dsolfdgd dr ixqflrqdo gh hqhujld/ suryrfduä
xp uhvxowdgr dflpd gr hvshudgr/ rx vhmd H dqo  H dqo1
Qr hqwdqwr/ d suryd gdgd sru Krkhqehuj h Nrkq ^6` vö ì yäolgd sdud hvwdgrv qær0
ghjhqhudgrv1 Dshvdu gdv hylgíqfldv/ h{lvwld d gýylgd txdqwr d ydolgdgh ghvvhv whruhpdv
sdud rv hvwdgrv ghjhqhudgrv1 Hvvd gýylgd irl uhvsrqglgd sru Fdshooh h froderudgruhv
^96`/ txh surydudp txh rv whruhpdv KN vh hvwhqgldp sdud rv hvwdgrv ghjhqhudgrv1
Rv whruhpdv KN jdudqwhp txh d ghqvlgdgh hohwu÷qlfd ì vxflhqwh sdud ghvfuhyhu xp
vlvwhpd/ sruìp qær prvwudp frpr fdofxodu d hqhujld gr vlvwhpd1 R surfhglphqwr txh
fdofxod hqhujldv/ irl srvwhulruphqwh ghvfulwr sru Z1 Nrkq h O1 M1 Vkdp ^7`/ vreuh r txdo
glvfxwlu0vh0ä qd vhêær vhjxlqwh1




[image: alt]58
516 Hvtxhpd gh Nrkq0Vkdp
Rv whruhpdv gh Krkhqehuj0Nrkq jdudqwhp d srvvlelolgdgh gh vh derugdu xp vlvwhpd
xvdqgr d ghqvlgdgh hohwu÷qlfd frpr yduläyho eävlfd1 Qr hqwdqwr/ hvvhv whruhpdv/ qær
hvwdehohfhp xp surfhglphqwr sdud r fäofxor gh hqhujldv1 Hqwær/ Z1 Nrkq h O1 M1 Vkdp
^7`/ sursxvhudp xp frqmxqwr gh htxdêøhv/ ghqrplqdgdv htxdêøhv gh Nrkq0Vkdp/ qdv
txdlv xp vlvwhpd gh sduwðfxodv lqwhudjhqwhv ì vxevwlwxðgr sru xp vlvwhpd gh sduwðfxodv
qær0lqwhudjhqwhv +lqghshqghqwhv, vxephwlgdv d xp srwhqfldo duelwuäulr/ txh uhsurgx} dv
frqglêøhv gr vlvwhpd lqwhudjhqwh1 Hvvd pxgdqêd ì ihlwd frqvlghudqgr r idwr gh txh hp
dperv rv vlvwhpdv/ lqwhudjhqwhv rx qær/ d ghqvlgdgh hohwu÷qlfd ì d phvpd/ dsuryhlwdqgr0
vh d vlpsolflgdgh gd vroxêær gh xp vlvwhpd qær0lqwhudjhqwh1
Sdud fkhjdu dr hvtxhpd gh Nrkq0Vkdp/ ì qhfhvväulr ohpeudu txh r ixqflrqdo gd
ghqvlgdgh sdud d hqhujld hohwu÷qlfd wrwdo frqwìp edvlfdphqwh wuív whuprv= d hqhujld
flqìwlfd +W dqo,/ d lqwhudêær +X dqo, h r srwhqfldo +Y dqo,
4
=
H dqo ' W dqo n Y dqo n X dqo = +5153,
Srgh0vh uhrujdql}du dv frqwulexlêøhv sdud d hqhujld hohwu÷qlfd txdqwr d fdgd wlsr gh
hqhujld1
Hp sulphlur oxjdu/ d hqhujld flqìwlfd srgh vhu glylglgd hp grlv wlsrv= gh sduwðfxod
lqghshqghqwh W
v
dqo h gh fruuhodêær W
f
dqo1 R ixqflrqdo gd hqhujld flqìwlfd gh sduwðfxod
lqghshqghqwh +vlqjoh0sduwlfoh,/ W
v
dqo/ ì gdgr shod h{suhvvær=
W
v
dqo ' W
v
E!
l
Eu '
{
2
2p
Q
[
l
]
!
W
l
Eu u
2
!
l
Eu g

u> +5154,
txh fruuhvsrqgh d xpd shtxhqd pxgdqêd hp +518d,/ qd txdo d ixqêær gh rqgd wrwdo
4
D glihuhqêd hqwuh d qrwdêær gh xp ixqflrqdo h gh xpd ixqêær/ ì txh hp xp ixqflrqdo xvdp0vh
frofkhwhv 0 ^ ` 0 h hp xpd ixqêær/ sduíqwhvhv 0 + ,1




[image: alt]59
# ì wurfdgd shod ixqêær gh rqgd gh fdgd sduwðfxod !
l
/ ylvwr txh vh wudwd gd hqhujld
flqìwlfd gh xp vlvwhpd gh sduwðfxodv lqghshqghqwhv1 Hvvd vxevwlwxlêær ì ihlwd sru fdxvd
gd frpsoh{lgdgh grv fäofxorv hqyroyhqgr d ixqêær gh rqgd wrwdo #/ txh djuhjd rv hihlwrv
gh pxlwrv frusrv1 Sru rxwur odgr/ d hqhujld flqìwlfd gh fruuhodêær/ txh fruuhvsrqgh d
glihuhqêd hqwuh d hqhujld flqìwlfd wrwdo h W
v
dqo/ ì gdgd sru=
W
f
dqo ' W dqo W
v
dqo = +5155,
D hqhujld gh lqwhudêær X/ txh fruuhvsrqgh d vrpd gdv lqwhudêøhv hoìwurq0hoìwurq/ whp
frpr sduwh sulqflsdo d hqhujld gh Kduwuhh/ ghqrwdgd sru X
K
dqo ^94`
5
=
X
K
dqo '

2
]
g

u
]
g

u

q Eu q Eu


mu  u

m
+5156,
rqgh q Eu ì d ghqvlgdgh hohwu÷qlfd qd srvlêær u= Hvvd h{suhvvær/ gä d hqhujld gh lqwhudêær
hohwurvwäwlfd foävvlfd hqwuh rv hoìwurqv/ rx vhmd/ d lqwhudêær hqwuh fdgd hoìwurq h d ghqvlgdgh
pìgld gh fdujd gh wrgrv rv hoìwurqv gr vlvwhpd1 D glihuhqêd/ ghfruuhqwh gd vxevwlwxlêær
gh X sru X
K
/ ghqrwdgd sru X
{f
/ ì gdgd sru=
X
{f
dqo ' X dqo  X
K
dqo = +5157,
Hqp/ dgplwlqgr frqkhflgrv W
v
dqo h X
K
dqo/ srgh0vh uhrujdql}du r ixqflrqdo gh hqhu0
jld +5153,=
H dqo ' W
v
dqo n X
K
dqo n Y dqo n H
{f
dqo > +5158,
rqgh H
{f
dqo ì d hqhujld gh wurfd h fruuhodêær/ txh fruuhvsrqgh d glihuhqêd gh hqhujld
ghfruuhqwh gd vxevwlwxlêær gh W dqo sru W
v
dqo h gh X dqo sru X
K
dqo/ rx vhmd=
5
Uhodêær h{suhvvd hp xqlgdghv dw÷plfdv/ rx vhmd/ t @ h @ 4=




[image: alt]5:
H
{f
dqo ' EW dqo  W
v
dqo n EX dqo  X
K
dqo ' W
f
dqo n X
{f
dqo = +5159,
Hqp/ d hqhujld gh wurfd h fruuhodêær uhýqh wrgd d glihuhqêd ghfruuhqwh gd vxev0
wlwxlêær gr vlvwhpd lqwhudjhqwh sru xp vlvwhpd qær0lqwhudjhqwh1 Hp jhudo/ hvfuhyh0vh
H
{f
' H
{
n H
f
/ rqgh H
{
ì d hqhujld gh wurfd h H
f
ì d hqhujld gh fruuhodêær1
Frqvlghudqgr txh d GIW vh edvhld qd ghqvlgdgh hohwu÷qlfd sdud ghvfuhyhu rv vlvwhpdv
hohwu÷qlfrv h txh/ gh dfrugr frp r 5
r
whruhpd KN/ d ghqvlgdgh hohwu÷qlfd uhdo gh xp
vlvwhpd qr hvwdgr ixqgdphqwdo ì d txh plqlpl}d r ixqflrqdo gh hqhujld/ wrph0vh r pðqlpr
gd htxdêær +5158,/ frp uhodêær d ghqvlgdgh q G
H dqo
q Eu
'
W
v
dqo
q Eu
n
Y dqo
q Eu
n
X
K
dqo
q Eu
n
H
{f
dqo
q Eu
' f> +515:d,
'
W
v
dqo
q Eu
n   dq> uo n y
K
dq> uo n y
{f
dq> uo ' f> +515:e,
rqgh   dq> uo ' Y dqo @q Eu ì r srwhqfldo surgx}lgr shorv qýfohrv grv äwrprv gr vlvwhpd/
y
K
dq> uo ' X
K
dqo @q Eu ì r srwhqfldo gh Kduwuhh h y
{f
dq> uo ' H
{f
dqo @q Eu ì r
srwhqfldo gh wurfd h fruuhodêær1
Vhmd djrud xp vlvwhpd qær0lqwhudjhqwh +frpsrvwr sru sduwðfxodv lqghshqghqwhv,/ gh
ghqvlgdgh hohwu÷qlfd q
v
1 Qhvvh fdvr/ vö kä d hqhujld flqìwlfd gh fdgd sduwðfxod +W
v
, h r
srwhqfldo/ qær kdyhqgr r whupr gh lqwhudêær +X,1 Hqwær=
H
v
dq
v
o ' W
v
dq
v
o n Y dq
v
o = +515;,
Gh dfrugr frp r vhjxqgr whruhpd KN/ ghyh0vh dsolfdu d plqlpl}dêær hp uhodêær d q
v
+dvvlp frpr irl ihlwr hp +515:d,,=
H
v
dq
v
o
q
v
Eu
'
W
v
dq
v
o
q
v
Eu
n
Y
v
dq
v
o
q
v
Eu
' f> +515<d,
'
W
v
dq
v
o
q
v
Eu
n  
v
dq
v
> uo ' f= +515<e,




[image: alt]5;
frp  
v
dq
v
> uo ' Y dq
v
o @q
v
Eu vhqgr r srwhqfldo duelwuäulr/ hvfroklgr gh pdqhlud frq0
yhqlhqwh/ gh irupd d uhsurgx}lu/ qr hvtxhpd Nrkq0Vkdp/ r vlvwhpd lqwhudjhqwh1
D judqgh lgìld gh Nrkq h Vkdp ^7` irl xvdu r vlvwhpd qær0lqwhudjhqwh/ gh srwhqfldo
 
v
Eu duelwuäulr/ sdud ghwhuplqdu d ghqvlgdgh gr hvwdgr ixqgdphqwdo gr vlvwhpd lqwhud0
jhqwh1 Hp dperv rv vlvwhpdv/ d ghqvlgdgh hohwu÷qlfd ì d phvpd/ rx vhmd/ q
v
Eu ' q Eu =
Hqwær/ frpsdudqgr +515:e, h +515<e,/ whp0vh txh=
 
v
dq> uo '   Eu n y
K
dq> uo n y
{f
dq> uo= +5163,
rx vhmd/ hvvd ì d h{suhvvær txh fdofxod r srwhqfldo d vhu hvfroklgr sdud txh r vlvwhpd
qær0lqwhudjhqwh uhsurgx}d r vlvwhpd lqwhudjhqwh1
R vlvwhpd qær0lqwhudjhqwh srgh vhu uhvroylgr idflophqwh/ srlv ì xp vlvwhpd gh sduwðfx0
odv lqghshqghqwhv1 Uhvroyhqgr d htxdêær gh Vfkuùglqjhu fruuhvsrqghqwh sdud d sduwðfxod
l=

{
2
2p
u
2
n  
v
dq> uo

!
l
Eu ' %
l
!
l
Eu > +5164,
ghwhuplqd0vh d ghqvlgdgh hohwu÷qlfd q Eu sru=
q Eu ' q
v
Eu '
Q
[
l
i
l
m!
l
Eum
2
> +5165,
rqgh i
l
' f rx  ì d rfxsdêær gr lìvlpr ruelwdo1
Hp vðqwhvh/ r hvtxhpd Nrkq0Vkdp +NV, frqvlvwh qd vhjxlqwh urwlqd/ uhsuhvhqwdgd
qd Iljxud 4= lqlfldophqwh/ ì dwulexðgr xp ydoru duelwuäulr sdud d ghqvlgdgh hohwu÷qlfd
+q
jxhvv
,/ txh ghwhuplqd xp srwhqfldo duelwuäulr  
v
dq
jxhvv
> uo/ txh sru vxd yh} ghwhuplqd
xp dxwrydoru gh hqhujld +%

, h rv fruuhvsrqghqwhv dxwrhvwdgrv txh jhudp xpd qryd ghq0
vlgdgh hohwu÷qlfd +q

,1 Hqwær/ hvvd ghqvlgdgh hohwu÷qlfd q

hqwud qr surfhvvr frpr r
qryr q
jxhvv
/ ghwhuplqdqgr xp ydoru gh  
v
dq

> uo h dvvlp vxfhvvlydphqwh/ dwì txh dsöv xp
ghwhuplqdgr qýphur gh lwhudêøhv/ rv dxwrydoruhv gh hqhujld +%
l
, h gh ghqvlgdgh hohwu÷qlfd
+q
l
, frqyhujhp sdud vhxv uhvshfwlyrv ydoruhv hvwdflrqäulrv1




[image: alt]5<
Iljxud 4= Hvtxhpd Nrkq0Vkdp
Sruwdqwr/ r hvtxhpd NV ì h{dwr/ dshvdu gh vxd lpsohphqwdêær vö srghu vhu ihlwd
qxphulfdphqwh/ h dxwr0frqvlvwhqwh/ mä txh r srwhqfldo  
v
ghshqgh gd ghqvlgdgh hohwu÷qlfd
txh ì d judqgh}d txh vh ghvhmd ghwhuplqdu1
517 Dsur{lpdêøhv sdud Hqhujld gh Wurfd h Fruuh0
odêær
Dshvdu gd GIW/ frpsrvwd shorv whruhpdv gh Krkhqehuj0Nrkq ^6` h shodv htxdêøhv gh
Nrkq h Vkdp ^7`/ vhu h{dwd/ frx xpd judqgh odfxqd qr txh gl} uhvshlwr ã hqhujld gh wurfd
h fruuhodêær +H
{f
,/ srlv qhvvd irupxodêær qær kä xpd uhfhlwd txh ghwhuplqh h{dwdphqwh d
phvpd1 Lvvr whp vlgr doyr gh lqýphudv shvtxlvdv/ ghvgh txh vh hvwdehohfhudp rv dolfhufhv
gd GIW dwì krmh1 H{fhwr sdud vlvwhpdv rx prghorv sduwlfxoduhv/ qær kä frpr ghgx}lu
h{dwdphqwh r ixqflrqdo gh wurfd h fruuhodêær/ srlv frqkhfí0or lpsolfd uhvroyhu h{dwdphqwh
d htxdêær gh Vfkurglqjhu sdud r vlvwhpd/ h d lpsrvvlelolgdgh sdud wdo ì d prwlydêær gd
fuldêær gr irupdolvpr GIW1





[image: alt]63
51714 Dsur{lpdêær gd Ghqvlgdgh Orfdo
D Dsur{lpdêær gd Ghqvlgdgh Orfdo +OGD0Orfdo Ghqvlw| Dssur{lpdwlrq,/ d sulphlud
gdv dsur{lpdêøhv sdud hqhujld gh wurfd h fruuhodêær/ irl sursrvwd sru Nrkq h Vkdp
qr phvpr duwljr hp txh ì ghvfulwr r frqmxqwr gh htxdêøhv dxwr0frqvlvwhqwhv ^7`1 R
surfhglphqwr frqvlvwh qd dsolfdêær orfdo gd hqhujld gh wurfd h fruuhodêær gr jäv gh
hoìwurqv krprjíqhr1 D hqhujld gh wurfd sru xqlgdgh gh yroxph ì=
h
L4
{
Eq Eu ' 
t
2
e




@
qEu
e@
= +5166,
Vrpdqgr hp wrgr r hvsdêr/ whp0vh txh d hqhujld gh wurfd wrwdo gh xp vlvwhpd krprjíqhr
ì gdgd sru=
H
{
dqo  H
OGD
{
dqo '
]
g

u h
L4
{
EqEu= +5167,
D OGD sdud r ixqflrqdo gd hqhujld gh fruuhodêær H
f
dqo ì ghwhuplqdgd d sduwlu gd
sdudphwul}dêær grv uhvxowdgrv gh Prqwh Fduor txåqwlfr ^97`0^:3`1
D OGD ì pxlwr xwlol}dgd qr hvwxgr gh vöolgrv phwäolfrv/ srlv doìp gh hflhqwh/ srv0
vxl xp edl{r fxvwr frpsxwdflrqdo1 Qr hqwdqwr/ sdud äwrprv h proìfxodv/ qrv txdlv d
glvwulexlêær hohwu÷qlfd ì dowdphqwh qær0krprjíqhd/ d OGD ì xpd sìvvlpd dsur{lpdêær1
51715 Dsur{lpdêær Jhqhudol}dgd gr Judglhqwh gd Ghqvlgdgh
Qd whqwdwlyd gh fruuljlu rv huurv suryhqlhqwhv gd qær0krprjhqhlgdgh gd ghqvlgdgh
hohwu÷qlfd qr hvsdêr/ sulqflsdophqwh qrv vlvwhpdv prohfxoduhv/ lqwurgx}lx0vh fruuhêøhv ã
OGD txh ghshqgldp gr judglhqwh gd ghqvlgdgh hohwu÷qlfd1 R sulphlur ghvvhv prghorv irl
r JHD +Judglhqw H{sdqvlrq Dssur{lpdwlrq,/ qr txdo irudp lqwurgx}lgrv whuprv frpr
r judglhqwh gd ghqvlgdgh +wdlv frpr muqEum
2
/ u
2
q Eu/ hwf,1 Xp h{hpsor glvvr ì r
ixqflrqdo gh Zhlvçfnhu ^94`=
W
Y Z
v
'
]
g

u
muq Eum
2
Hq Eu
+5168,
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Qr hqwdqwr/ d lqwurgxêær gr judglhqwh/ doìp gh wruqdu rv fäofxorv pxlwr pdlv frpsoh{rv/
hp jhudo/ qær lpsolfd hp uhvxowdgrv pdlv uhqdgrv txh gr pìwrgr OGD1
Qd gìfdgd gh ;3/ sdvvrx0vh d whvwdu h{sdqvøhv pdlv jhudlv gh q Eu h uqEu/ jhudqgr
rv ixqflrqdlv JJD +Judglhqw Jhqhudol}hg Dssur{lpdwlrq, txh/ gh irupd jhudo/ vær gr
wlsr=
H
JJD
{f
dqo '
]
g

u iEq Eu > uq Eu> +5169,
rqgh d glihuhqêd hqwuh rv JJD*v vhuld d ixqêær i hvfroklgd1 Rv JJD*v pdlv xvdgrv
vær SEH +ghqrwdqgr r ixqflrqdo sursrvwr hp 4<<9 sru Shughz/ Exunh/ h Huq}hukri,/ h
EO\S +ghqrwdqgr d frpelqdêær gr ixqflrqdo gh wurfd gh Ehfnh ^9` frp r ixqflrqdo gh
fruuhodêær gh Ohh/ \dqj h Sduu ^:`,1
Rv ixqflrqdlv JJD vær edvwdqwh suhflvrv qrv fäofxorv gh hqhujld dwì r srqwr gdv
oljdêøhv txðplfdv1 Qr hqwdqwr/ idokdp qr fäofxor gdv iruêdv pdlv iudfdv/ r txh wudedokrv
uhfhqwhv yíp whqwdqgr ghvfuhyhu gh pdqhlud pdlv hflhqwh1 Xp h{hpsor glvvr/ ì r ixq0
flrqdo qær0orfdo sursrvwr sru Q1 D1 Olpd h P1 M Fdogdv ^:4`/ txh ghvfuhyh dv lqwhudêøhv gh
ydq ghu Zddov qr olplwh dvvlqwöwlfr/ pdv txh dlqgd suhflvd gh xp pdlru ghvhqyroylphqwr
sdud sdud d dsolfdelolgdgh hp fäofxorv gh hvwuxwxud hohwu÷qlfd1




[image: alt]Fdsðwxor 6
H{whqvær gd GIW sdud r Prghor gh
Kxeedug
614 R Prghor gh Kxeedug
R prghor gh Kxeedug qd gìfdgd gh 83/ irl xvdgr sru Sdulvhu/ Srsoh
4
h Sduu sdud
fäofxorv gh ruelwdlv h proìfxodv1 Yduldêøhv gr prghor irudp xvdgdv vxevhtÿhqwhphqwh
sru S1 Dqghuvrq h rxwurv/ hp glihuhqwhv frqwh{wrv1
D irupd prghuqd gr prghor gh Kxeedug irl lqwurgx}lgd lqghshqghqwhphqwh sru
Jxw}zloohu ^:5/ :6`/ Kxeedug ^:7`0^:9` h Ndqdpru| ^::` qr lqðflr gd gìfdgd gh 931 R
remhwlyr hud hvwxgdu rv phwdlv gh wudqvlêær1 Dshvdu gd dsduhqwh vlpsolflgdgh/ r prghor
gh Kxeedug dlqgd qær irl frpsuhhqglgr frpsohwdphqwh ^:;`1
Dwxdophqwh/ r prghor gh Kxeedug whp vlgr xvdgr qr hvwxgr gh vlvwhpdv iruwhphqwh
fruuhodflrqdgrv h gh vxshuuhghv pdjqìwlfdv1 Frqvlghud0vh txh hvwh ì r prghor sdguær
gd iðvlfd gr hvwdgr vöolgr1 D sulqflsdo ud}ær glvvr ì d lqfoxvær gd fruuhodêær hohwu÷qlfd/
txh id} frp txh/ dshvdu gd dsduhqwh vlpsolflgdgh/ r phvpr ghvfuhyd gh irupd hflhqwh
4
R ghvhqyroylphqwr gh pìwrgrv frpsxwdflrqdlv dsolfdgrv ä phfåqlfd tÿåqwlfd/ uhqghx d Srsoh/ r
Suíplr Qreho hp Txðplfd gh 4<<;/ mxqwdphqwh frp Zdowhu Nrkq1
65
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pxlwrv vlvwhpdv h{shulphqwdlv1
Qr prghor gh Kxeedug gh xp qðyho gh hqhujld sru vðwlr/ txh ì d vlwxdêær txh qrv
lqwhuhvvd/ rv hoìwurqv hvwær glvwulexðgrv qrv vðwlrv gd uhgh/ h fdgd vðwlr srgh hvwdu yd}lr
rx frqwhu 4 rx 5 hoìwurqv/ h qhvwh ýowlpr fdvr/ rv hoìwurqv whp txh whu vslqv rsrvwrv sru
fdxvd gr sulqfðslr gh h{foxvær gh Sdxol1 D prelolgdgh hohwu÷qlfd ì lqwurgx}lgd qr prghor
dwudyìv gd hqhujld gh krsslqj rx wudqvihuíqfld hqwuh vðwlrv/ h rv hoìwurqv srghp lqwhudjlu
hqwuh vl rx frp r qýfohr1
Frqvlghuh r Kdplowrqldqr gh Vfkuùglqjhu hp sulphlud txdqwl}dêær +516,=
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Qd sulphlud txdqwl}dêær/ d iruêd hqwuh sduwðfxodv ì wudwdgd fodvvlfdphqwh/ vhqgr txh
dshqdv srvlêær/ prphqwxp h rxwudv revhuyäyhlv vær uhsuhvhqwdgdv sru rshudgruhv1 Qhvvh
fdvr/ rv rshudgruhv srvlêær {
l
h prphqwxp s
l
/ uhvshlwdp dr sulqfðslr gd lqfhuwh}d=
d{
l
> s
l
o ' l|= +616;,
Gh prgr dqäorjr/ fdpsrv txåqwlfrv vær rewlgrv vxevwlwxlqgr r fdpsr foävvlfr # E{
h vhx prphqwr frqmxjdgr  E{ sru rshudgruhv rehghfhqgr uhodêøhv gh frpxwdêær h dqwl0
frpxwdêær sdud eövrqv h iìuplrqv/ uhvshfwlydphqwh +vhjxqgd txdqwl}dêær,1 Dv frrugh0
qdgdv sdvvdp d vhu dshqdv sduåphwurv/ glihuhqwh gd phfåqlfd txåqwlfd rqgh r whpsr
ì xp sduåphwur/ hqtxdqwr d srvlêær ì xp revhuyäyho1 Lvwr ì lpsruwdqwh sdud txh vh
pdqwhqkd d lqydulåqfld uhodwlyðvwlfd gd whruld1
D sdvvdjhp gd sulphlud sdud d vhjxqgd txdqwl}dêær h{ljh d ghqlêær gh grlv rsh0
udgruhv= gh dqltxlodêær f
l>
h fuldêær f
_
l>
1 R rshudgru gh dqltxlodêær f
l>
ghvwuöl xp
hoìwurq gh vslq  +% rx &, qr vðwlr l/ hqtxdqwr r rshudgru fuldêær f
_
l>
fuld xp hoìwurq gh
vslq  +% rx &, qr vðwlr l1 Frqvlghudqgr xp hvwdgr gh xp vlvwhpd frpsrvwr sru iìuplrqv
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+txh ì d vlwxdêær gh lqwhuhvvh,/ ghqrwd0vh xp hvwdgr sru=
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rqgh q
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' f>  uhsuhvhqwd qýphur gh hoìwurqv qr ruelwdo l1 D dêær grv rshudgruhv gh
dqltxlodêær h fuldêær hp xp gdgr hvwdgr srghp vhu uhvxplgdv d=
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Xp ghwhuplqdgr hvwdgr/ srgh vhu frqvwuxðgr d sduwlu gh dsolfdêøhv vxfhvvlydv gr
rshudgru fuldêær dr yäfxr1
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Doìp glvvr/ frqvlghudqgr r fdvr gh iìuplrqv/ rv rshudgruhv gh dqltxlodêær h fuldêær
rehghfhp ãv vhjxlqwhv uhodêøhv gh frpxwdêær
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Dojr lqwhuhvvdqwh/ ì txh r rshudgru qýphur fxmd h{suhvvær ì gdgd sru q
l
' f
_
l
f
l
> id}
d frqwdjhp gr qýphur gh hoìwurqv h{lvwhqwh qr vðwlr l/ frqiruph/ vhuä surydgr d vhjxlu1
5
Fkdpd0vh gh dqwlfrpxwdgru ã h{suhvvær iD> Ej @ DE . ED
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Dsolfdqgr r rshudgru qýphur d xp hvwdgr jhqìulfr m#l G
q
l
m[l ' f
_
l>
f
l>
mq

> ===> q
l
> ===> q
Q
l +6177,
Frpr q
l
' f> =
d, vh q
l
' f G
q
l
m[l ' f
_
l>
f
l>
mq

> ===> f
l
> ===> q
Q
l ' f
e, vh q
l
'  G
q
l
m[l ' f
_
l>
f
l>
mq

> ===> 
l
> ===> q
Q
l ' f
_
l>
mq

> ===> f
l
> ===> q
Q
l ' m[l
Orjr/ r ydoru hvshudgr gr rshudgru qýphur gr vðwlr l ì r qýphur gh hoìwurqv ghvvh vðwlr1
Vh q
l
' f> hqwær k[mq
l
m[l ' f h vh q
l
' > whp0vh k[m q
l
m[l ' k[m [l ' / r txh whuplqd
d suryd1
Hvfuhyhqgr d h{suhvvær fruuhvsrqghqwh d +616:, hp vhjxqgd txdqwl}dêær sdud xp
vlvwhpd gh Q hoìwurqv hp O vðwlrv/ fkhjd0vh dr Kdplowrqldqr gh Kxeedug
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Qhvvd h{suhvvær/ r sulphlur whupr vh uhihuh d hqhujld gh krsslqj gr vðwlr l sdud r vðwlr m/
r vhjxqgr whupr vh uhihuh d lqwhudêær hoìwurq0hoìwurq hp fdgd vðwlr h r whufhlur vh uhihuh
d lqwhudêær hoìwurq0qýfohr1 D qrwdêær kl> ml vljqlfd txh dv vrpdv hp l h m vær wrpdgdv
dshqdv vreuh rv vðwlrv yl}lqkrv/ rx vhmd/ m ' l / h q
l>
ì r rshudgru qýphur gh hoìwurqv
frp vslq  qr vðwlr l1
Rv sduåphwurv w
l>m
> X
l
h  
l
vær ghqrplqdgrv lqwhjudo gh krsslqj/ gh Frxorpe h gh
6
D sdvvdjhp gr Kdplowrqldqr gh Vfkuùglqjhu sdud r Kdplowrqldqr gh Kxeedug/ dvvlp frpr d ghgxêær
sduåphwurv w
l>m
> X
l
h  
l
ì ihlwd qr dqh{r1
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lqwhudêær hoìwurq0qýfohr/ uhvshfwlydphqwh=
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Qhvvh prghor/ d lqwhjudo gh krsslqj ì d suredelolgdgh gh xp hoìwurq gr vðwlr l vriuhu
wxqhodphqwr sdud r vðwlr m1 Hvvh surfhvvr vh gä vðwlr d vðwlr/ gh irupd txh qhvvh wudedokr
vö irl frqvlghudgr r krsslqj hqwuh rv sulphlurv yl}lqkrv1 Lvvr vh ghyh/ qær ã lpsrvvlelol0
gdgh gr krsslqj rfruuhu hqwuh xp vðwlr h r vhjxqgr yl}lqkr/ pdv ã suredelolgdgh ðqpd
glvvr rfruuhu gldqwh gh txh r phvpr rfruud sdud r sulphlur yl}lqkr1 Hqwær/ ghvsuh}du
hvvh whupr qær lqfruuh hp huur vljqlfdwlyr1 Sruìp/ d ghshqghu gd dsolfdêær/ srgh vhu
frqvlghudgr r krsslqj frp r sulphlur h r vhjxqgr yl}lqkr ^57/ 58`1
615 GIW sdud r Prghor gh Kxeedug= Irupdolvpr
Jhudo
D dgrêær gr prghor gh Kxeedug sdud hvwxgdu vhplfrqgxwruhv irl ihlwd slrqhludphqwh
sru R1 Jxqqduvvrq/ N1 Vfkùqkdphu ^:</ ;3`1 Gh dfrugr frp hohv/ wudedokrv dqwhulruhv
edvhdgrv qd OGD idokdydp dr ghvfuhyhu r jds grv vhplfrqgxwruhv/ txh hud vxehvwlpdgr/
ghylgr d suhvhqêd gh xpd ghvfrqwlqxlgdgh qr srwhqfldo gh wurfd h fruuhodêær h{dwr/ rx
phvpr ã suösuld OGD/ txh qær hud dsursuldgd sdud ghvfuhyhu wdlv vlvwhpdv1
Qd vhtxíqfld/ R1 Jxqqduvrq/ N1 Vfkùqkdphu h U1 P1 Qrdfn ^;4`/ irupdol}dudp d
dsolfdêær gd GIW dr hvwxgr gh uhghv xqlglphqvlrqdlv gh Kxeedug1 Dr lqyìv gd ghq0
vlgdgh hohwu÷qlfd/ hvvh irupdolvpr wlqkd frpr yduläyho r qýphur gh rfxsdêær1 Ghvvd
irupd/ hvwhqghudp0vh rv whruhpdv Krkhqehuj0Nrkq h r hvtxhpd Nrkq0Vkdp/ suösulrv
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gd GIW wudglflrqdo sdud hvvd qryd yhuvær gd GIW1 Qd suäwlfd/ hvvh irupdolvpr dgrwdyd
xpd dqdorjld hqwuh d ghqvlgdgh hohwu÷qlfd qEu h r qýphur gh rfxsdêær q
l
1 Frp edvh
qhvwd dqdorjld/ irl xvdgr r ixqflrqdo OGD gd GIW sdguær sdud r prghor gh Kxeedug1
Wudedokrv srvwhulruhv prvwududp uhvxowdgrv ghvdsrqwdgruhv qr wrfdqwh dr xvr gd OGD
sru hvvh irupdolvpr ^;5`1 R prwlyr ghvwh iudfdvvr irl dsrqwdgr frpr vhqgr gr vlvwhpd
gh uhihuíqfld dgrwdgr sdud d frqvwuxêær grv ixqflrqdlv gh wurfd h fruuhodêær/ mä txh qær
vh srgld hvwxgdu dghtxdgdphqwh dv sursulhgdghv hohwu÷qlfdv gh xp vlvwhpd xqlglphq0
vlrqdo +oðtxlgr gh Oxwwlqjhu
7
, d sduwlu gh xp ixqflrqdo txh irl frqvwuxðgr/ frp edvh qdv
sursulhgdghv gh xp vlvwhpd hohwu÷qlfr wulglphqvlrqdo +oðtxlgr gh Ihupl,1
Xp sureohpd lqwhuhvvdqwh ì r jds gh lvrodqwhv gh Prww1 Xp h{hpsor ghvvh wlsr gh
pdwhuldo ì r QlR1 Hvvhv pdwhuldlv/ txdqgr derugdgrv shod whruld gh edqgdv/ frpsruwdp0
vh frpr frqgxwruhv/ pdv qd suäwlfd vær lvrodqwhv1 R frpsruwdphqwr lvrodqwh/ qhvvh fdvrv/
whp frpr fdxvd r hihlwr frrshudwlyr grv hoìwurqv1 D h{whqvær OGD edvhdgd qr prghor
gh Kxeedug iudfdvvrx txdqgr dsolfdgd drv lvrodqwhv gh Prww ^;4`/ r txh ohyrx d fuhu txh
d OGD qær hud dsursuldgd sdud hvvh wlsr gh vlvwhpd1
Qr hqwdqwr/ Olpd h froderudgruhv ^79` frqupdudp txh hvvh iudfdvvr qær vh ghyh dr
ixqflrqdo OGD/ pdv vlp dr vlvwhpd gh uhihuíqfld dgrwdgr/ rx vhmd/ r idwr gr ixqflrqdo
OGD ixqflrqdu ehp sdud rv phwdlv h pdo sdud rv lvrodqwhv vh ghyh dr idwr gh txh rv
phwdlv vær ehp prghodgrv shor jäv krprjíqhr gh hoìwurqv h rv lvrodqwhv qær1
Qd vhtÿhqfld/ Q1 D1 Olpd hw1 do1 irupxodudp r txh irl fkdpdgr gh ixqflrqdo ED0OGD
^78`1 Hvvh qrph vh ghyh dr idwr gh vhu xp ixqflrqdo orfdo dsolfdgr dr prghor gh Kxeedug
xvdqgr r Dqvdw} gh Ehwkh ^78`=
H
ED3OGD
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dq
l
> Xo '
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l
h
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q<q
l
> +617:,
rqgh
7
R oðtxlgr gh Oxwwlqjhu ì xp prghor whöulfr txh ghvfuhyh d lqwhudêær hqwuh hoìwurqv hp xp vlvwhpd
xqlglphqvlrqdo1
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E{ vær dv ixqêøhv gh Ehvvho gh rughp 3 h gh 4
d
rughp/ uhvshfwlydphqwh1
Txdqwr drv uhvxowdgrv gr ixqflrqdo ED0OGD/ hp frpsdudêær frp rxwurv pìwrgrv/
wdlv frpr GUPJ +Pdwul{ Uhqrupdol}dwlrq Jurxs, ^86` rx r Prqwh Fduor Txåqwlfr
^;6`/ vh prvwududp htxlydohqwhv sdud yäulrv frqmxqwrv gh sduåphwrv ^89/ ;7`/ pdv lqihulr0
uhv sdud rxwurv +hqwuh hvwhv/ uhghv shtxhqdv,1 Hvvh uhvxowdgr ì edvwdqwh vljqlfdwlyr/
sulphludphqwh srutxh/ r GUPJ ì xpd wìfqlfd qxpìulfd ehp hvwdehohflgd h whp xpd
suhflvær gd rughp gh f
3S
rx phqrv1 Sru rxwur odgr/ rv fäofxorv yld GUPJ rx Prqwh
Fduor Txåqwlfr wíp xp dowr fxvwr frpsxwdflrqdo/ r txh h{ljh xpd erd hvwuxwxud frp0
sxwdflrqdo sdud txh rv phvprv vh uhdol}hp1 Dvvlp/ d GIW dsuhvhqwd0vh frpr xpd erd
dowhuqdwlyd/ ylvwr txh whp xpd suhflvær vdwlvidwöuld +ghshqghqgr gr ixqflrqdo gh wurfd h
fruuhodêær h gr vlvwhpd hvwxgdgr, h xp edl{r fxvwr frpsxwdflrqdo1
Gdqgr frqwlqxlgdgh d hvwdv sulphludv h{whqvøhv gd GIW sdud r prghor gh Kxeedug/
qhvwd glvvhuwdêær dsuhvhqwdu0vh0ä d ghgxêær gr ixqflrqdo h{dwr gd hqhujld gh wurfd h
fruuhodêær gr prghor gh Kxeedug gh grlv vðwlrv1 D vroxêær h{dwd ghvvh vlvwhpd ì srvvðyho/
h d ghshqghu gr qýphur gh hoìwurqv/ d vroxêær srgh vhu rewlgd dqdolwlfdphqwh1 Qd
olwhudwxud vær uduðvvlprv rv vlvwhpdv hohwu÷qlfrv lqwhudjhqwhv sdud rv txdlv vh frqkhfhp
rv ixqflrqdlv gh wurfd0fruuhodêær/ h hvwhv fdvrv vær gh srxfr lqwhuhvvh suäwlfr ghylgr ã
judqgh glvwåqfld frqfhlwxdo grv prghorv hp uhodêær drv vlvwhpdv hohwu÷qlfrv uhdlv1 Qær
ì r fdvr gr kdplowrqldqr gh Kxeedug gh grlv vðwlrv txh prghod pxlwr ehp vlvwhpdv
vhphokdqwhv ã proìfxod gh klgurjíqlr ^67`/ rqgh rv vðwlrv vær rv äwrprv frp rv txdlv rv
hoìwurqv lqwhudjhp1 Sru lvwr/ hvshud0vh d sduwlu gr hvwxgr GIW gr prghor gh Kxeedug
ghvwh vlvwhpd pdlv vlpsohv rewhu frqkhflphqwrv txh frqgx}dp ã ixqflrqdlv gh wurfd0
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fruuhodêær pdlv suhflvrv sdud uhghv gh Kxeedug pdlv frpsoh{dv1
Hp vh wudwdqgr gh xp vlvwhpd gh grlv vðwlrv hp txh vh xvh r prghor gh Kxeedug
hvwhqglgr +qr txdo rv hoìwurqv gh vðwlrv yl}lqkrv lqwhudjhp hqwuh vl,/ rx phvpr hp txh
r vslq sdvvh d lqwhuihulu qd lqwhudêær hoìwurq0qýfohr/ srghuld0vh dowhudu sduåphwurv rx
dfuhvfhqwdu whuprv dr prghor xwlol}dgr qhvwh wudedokr/ gh irupd d uhvroyhu r sureohpd/ r
txh vhuld idflolwdgr qær vö sru vh vdehu txh d vroxêær h{dwd ì srvvðyho/ frpr sru frqkhfhu
vroxêær dsuhvhqwdgd qhvwh wh{wr1 Sru rxwur odgr/ hp vh wudwdqgr gh xp vlvwhpd frp pdlv
vðwlrv/ srghuld0vh ghgx}lu xpd dsur{lpdêær phokru txh d ED0OGD/ sduwlqgr gr ixqflrqdo
h{dwr sdud r vlvwhpd gh grlv vðwlrv dtxl ghgx}lgr1




Fdsðwxor 7
GIW sdud r Prghor gh Kxeedug gh
Grlv Vðwlrv
R Kdplowrqldqr gh Kxeedug/ fruuhvsrqghqwh dr vlvwhpd gh grlv vðwlrv/ txh vhuä xwlol}dgr
gh djrud hp gldqwh/ ì=
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+khuplwldqr frqmxjdgr,1
Frqiruph d uhjud gh Kxqg/ h r sulqfðslr gh h{foxvær gh Sdxol/ r vlvwhpd gh grlv
vðwlrv srgh whu qr pä{lpr 7 hoìwurqv/ h hp xp phvpr vðwlr srghp kdyhu qr pä{lpr grlv
hoìwurqv/ h hvwhv ghyhp whu vslqv rsrvwrv1 Ghvvd irupd/ qhvvh fdsðwxor vhuær uhvrylgrv
r prghor gh Kxeedug sdud rv vlvwhpdv gh grlv vðwlrv frp uhvshfwlydphqwh 4/ 5/ 6 h 7
hoìwurqv1
D phwrgrorjld txh dgrwdgd sdud fkhjdu drv uhvshfwlyrv ixqflrqdlv h{dwrv gh fruuh0
odêær ì sduwlu gh xpd ixqêær gh rqgd/ h{suhvvd frpr frpelqdêær olqhdu gdv srvvðyhlv
frqjxudêøhv gr vlvwhpd/ h hqwær ghgx}lu xpd h{suhvvær sdud d hqhujld wrwdo dshqdv hp
whuprv gd pdwul} ghqvlgdgh1 Dvvlp/ xvdqgr r sulqfðslr yduldflrqdo gr hvwdgr ixqgdphq0
73
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wdo/ fkhjd0vh ã h{suhvvær gd hqhujld wrwdo rx gh txdotxhu revhuyäyho hp whuprv dshqdv
grv qýphurv gh rfxsdêær qrv vðwlrv/ txh vhuær fkdpdgrv gh ghqvlgdghv hp dqdorjld frp
d yhuvær hp sulphlud txdqwl}dêær1
R dojrulwpr txh sursrvwr qhvwd glvvhuwdêær sdud frqvwuxlu ixqflrqdlv gd ghqvlgdgh
sdud d hqhujld wrwdo/ h sruwdqwr sdud d hqhujld gh wurfd0fruuhodêær/ whp frpr srqwr gh
sduwlgd xpd ixqêær gh rqgd hvfulwd frpr xpd frpelqdêær olqhdu gd edvh gh frqjxudêøhv
gh hoìwurqv qrv grlv vðwlrv1 D prwlydêær gh wdo hvfrokd ì txh qr hvwdgr ixqgdphqwdo d
ixqêær gh rqgd gr vlvwhpd ì ghvfulwd shod frpelqdêær olqhdu gdv srvvðyhlv frqjxudêøhv
gr vlvwhpd/ h rv frhflhqwhv ghvvd frpelqdêær srghp vhu rewlgrv yld gldjrqdol}dêær gr
Kdplowrqldqr +7183, vdwlvid}hqgr d htxdêær vhfxodu gh dxwrydoruhv1 R srqwr gh sduwlgd
ghvwd derugdjhp ì txh rv ixqflrqdlv gh wurfd0fruuhodêær h{dwrv ghshqghuær h{solflwd0
phqwh gr qýphur gh hoìwurqv txh frpsøh r vlvwhpd hohwu÷qlfr hp hvwxgr r txh/ frqiruph
vh vdeh/ ì lqìglwr qd olwhudwxud1
714 Ixqflrqdlv gd Ghqvlgdgh sdud dv Hqhujldv gh
Wurfd0Fruuhodêær sdud 4/ 5/ 6 h 7 Hoìwurqv
Xp Hoìwurq
Frqvlghuh xp vlvwhpd qr txdo r ýqlfr hoìwurq whp vslq xs +%,1 D edvh gr hvsdêr gdv
frqjxudêøhv srvvðyhlv ì=
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rx vhmd/ r hoìwurq srgh hvwdu qr vðwlr 4 rx 51 D ixqêær gh rqgd m[l ghvwh vlvwhpd ì xpd
frpelqdêær olqhdu ghvwhv grlv hvwdgrv=
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Vhqgr d ixqêær gh rqgd xpd frpelqdêær gdv frqjxudêøhv srvvðyhlv/ hp txh vær
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Txdwur Hoìwurqv
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hoìwurqv qær whp krsslqj/ h txh rv qýphurv gh rfxsdêær vær {rv/ r txh ì frhuhqwh frp
dv uhjudv gh suhhqfklphqwr gh ruelwdlv hohwu÷qlfrv1
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txh vær h{dwrv/ vhuær xvdgrv frpr uhihuíqfld qd frpsdudêær frp rv txh rewlgrv xvdqgr
GIW/ dwudyìv gr ixqflrqdo h{dwr1
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Rv dxwrydoruhv ghvwd pdwul} ghqvlgdgh vær rv qðyhlv gh hqhujld/ h frp rv dxwrhvwdgrv
ghwhuplqd0vh dv ghqvlgdghv1 Dshvdu gh vhu srvvðyho hvfuhyhu dojheulfdphqwh r uhvxowdgr
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fdvr d fdvr ì phqrv wudedokrvr1 Sdud uhvroyhu fdgd fdvr sduwlfxodu/ vhuä xvdgr r Pdsoh
; +dwì phvpr srutxh d pdwul} ì 7{7,1
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Iljxud 9= Hvtxhpd Nrkq0Vkdp sdud r vlvwhpd gh grlv vðwlrv h grlv hoìwurqv1
Irl lpsohphqwdgd hp Iruwudq r hvtxhpd NV/ htxdêøhv +7145;,0+71463, h +71468,/ qr
surjudpd GIWbH[DFW fxmd wudqvfulêær hqfrqwud0vh qr dqh{r 9171 Frpsdurx0vh rv
uhvxowdgrv GIW frp rv rewlgrv yld gldjrqdol}dêær h{dwd1 Qd Wdehod 4 dsuhvhqwdp0
vh dojxqv uhvxowdgrv rewlgrv d sduwlu gh xp ghwhuplqdgr frqmxqwr gh sduåphwurv1 Gd
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Wdehod 4= Frpsdudêær hqwuh rv uhvxowdgrv gr Ixqflrqdo H{dwr h gd Gldjrqdol}dêær
H{dwd1 +vlvwhpd gh grlv vðwlrv h grlv hoìwurqv,
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716 Glvfxvvær
Survvljd0vh frp d dqäolvh grv ixqflrqdlv rewlgrv1 Txdqwr drv vlvwhpdv gh 4/ 6 h 7 hoìwurqv/
r ixqflrqdo irl ghwhuplqdgr gluhwdphqwh/ ylvwr txh d edvh gr hvsdêr gdv frqjxudêøhv
srvvxl xp qýphur gh hohphqwrv shtxhqr/ r txh srvvlelolwrx hvfuhyhu q
2
hp ixqêær gh
q

h q
22
vhp txh vh uhfruuhvvh ã dojxpd hvwudwìjld pdlv hoderudgd1
Dsöv dqäolvh/ rv ixqflrqdlv vh frpsruwdudp gh pdqhlud dghtxdgd/ qrv olplwhv dvvlq0
wöwlfrv/ h gh pdqhlud jhudo/ uhsurgx}ludp r frpsruwdphqwr gd hqhujld h grv qýphurv gh
rfxsdêær hvshudgrv sdud xp vlvwhpd h{shulphqwdo/ gldqwh gd yduldêær ghvvhv sduåphwurv1
Doìp glvvr/ srgh0vh gl}hu txh qr fdvr gh 4 hoìwurq/ r surfhvvr gh gldjrqdol}dêær h{dwd
vhuld vlplodu ã vroxêær gr vlvwhpd qær0lqwhudjhqwh/ h gh idwr/ vh fkhjrx d xpd h{suhvvær
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H
JV
'
v 
s
g
2
n ew
2
2
> rqgh v '  

n  
2
h g '  

  
2
%
3
dq
l
o '
 
v

dq
l
o n  
v
2
dq
l
o 
s
E 
v

dq
l
o   
v
2
dq
l
o
2
n ew
2
2
Qr vlvwhpd gh edqgd vhpl0suhhqfklgd +Q ' 2,/ d edvh gr hvsdêr gdv frqjxudêøhv
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[image: alt]:3
Wudwdqgr0vh gh xpd htxdêær fxmd vroxêær dqdoðwlfd ì ghvfrqkhflgd/ xvrx0vh r pìwrgr
Qhzwrq0Udskvrq
8
frqvlghudqgr frpr hvwlpdwlyd lqlfldo sdud | d udl} fruuhvsrqghqwh dr
vlvwhpd krprjíqhr1
Dvvlp/ surfhghx0vh frp d lpsohphqwdêær gr surjudpd GIWbH[DFW
9
/ hp olqjxdjhp
Iruwudq/ sdud txh vh }hvvhp rv fäofxorv dxwr0frqvlvwhqwhv gr vlvwhpd gh edqgd vhpl0
suhhqfklgd1 Qr phvpr/ irl lqvhulgd d uhvroxêær qxpìulfd gh +71434, yld pìwrgr Qhzwrq0
Udskvrq / frpr xpd vxeurwlqd gr surjudpd sulqflsdo +Vxeurxwlqh Qhzwrq,1 Dvvlp/ d
sduwlu gdv hqwudgdv X

> X
2
>  

h  
2
:
/ gd ghqvlgdgh lqlfldo q
jxhvv
+ljxdo dr gr vlvwhpd
krprjíqhr/ rx vhmd/ 413,/ r surjudpd uhdol}d r fäofxor dxwr0frqvlvwhqwh gh Nrkq0Vkdp
wdqwdv yh}hv txdqwr iruhp qhfhvväuldv sdud txh rv ydoruhv gh ghqvlgdgh hohwu÷qlfd h gh
H dqo frqylumdp1
Ghylgr dr xvr gh vroxêøhv qxpìulfdv/ whp txh vh vdehu dwì txh srqwr rv huurv dfx0
pxodgrv srghp uhsuhvhqwdu xpd dphdêd d lpsohphqwdêær gr ixqflrqdo gh hqhujld1 Sdud
whvwdu d hflíqfld gr ixqflrqdo h{dwr sursrvwr/ xvrx0vh frpr uhihuíqfld rv uhvxowdgrv rewl0
grv sru gldjrqdol}dêær gluhwd/ txh ì xp pìwrgr h{dwr1 D gldjrqdol}dêær gluhwd frqvlvwh
hp vlpsohvphqwh fdofxodu dv dxwr0hqhujldv h rv dxwr0hvwdgrv gd pdwul} gr kdplowrqldqr
lqwhudjhqwh +7145:,/ txh sdud r vlvwhpd hp hvwxgr ì gh 7
d
rughp/ r txh srgh vhu ihlwr
xvdqgr r Pdsoh ;/ gdgd d vlpsolflgdgh gd pdwul}1
Rv uhvxowdgrv rewlgrv shor surjudpd GIWbH[DFW/ hp frpsdudêær drv uhvxowdgrv
rewlgrv yld gldjrqdol}dêær h{dwd +Wdehod 4,/ srvvxhp suhflvær gd rughp gh f
3S
qr fdvr
gd hqhujld/ txdqgr lpsrvwd d suhflvær gh f
3
sdud dv ghqvlgdghv hohwu÷qlfdv/ frqiruph
s÷gh vhu yhulfdgr qd Wdehod 41
8
R pìwrgr Qhzwrq0Udskvrq/ ì xp surfhglphqwr qxpìulfr sdud fdofxodu udð}hv gh srolq÷plrv1 Edvhld0
vh qd ghulydgd gd ixqêær/ h dsuhvhqwd frpr ydqwdjhp d frqyhujíqfld uäslgd1 Dshvdu gh vhu pxlwr
iuhtÿhqwh d glyhujíqfld qhvvh pìwrgr/ r phvpr qær dsuhvhqwrx sureohpdv sdud d qrvvd dsolfdêær1
9
R surjudpd GIWbH[DFW/ hp olqjxdjhp Iruwudq/ hvwä wudqvfulwr qr dqh{r1
:
Wrgdv hqhujldv hvwær hp xqlgdgh gh w/ r txh htxlydoh d id}hu w @ 41
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Iljxud := Uhvxowdgr gd yduldêær gr sduåphwur X

@w gldqwh grv sduåphwurv {rv
X
2
@w '  
2
@w '  
2
@w ' 1
Survvhjxlqgr frp d dqäolvh grv uhvxowdgrv= D Iljxud :/ uhsuhvhqwd rv juäfrv gh
H dqo @w h q

;
/ d sduwlu grv sduåphwurv {rv X
2
@w '  
2
@w '  
2
@w '  h gd yduldêær gr
sduåphwur X

@w1 Srgh0vh qrwdu txh d phglgd hp txh X

@w dxphqwd/ kä xp dxphqwr gh
hqhujld/ r txh hud hvshudgr/ srlv frp r dxphqwr gh xp sduåphwur uhsxovlyr/ gh lqwhudêær
hoìwurq0hoìwurq/ xp vlvwhpd h{shulphqwdo whqgh d fdu pdlv hqhujìwlfr1 Qrwd0vh wdpeìp
txh d ghulydgd gh H dqo @w glplqxl d phglgd hp txh X

@w fuhvfh/ r txh vljqlfd txh
d phglgd hp txh hvvh sduåphwur dxphqwd/ vxd yduldêær vh wruqd phqrv vljqlfdwlyd/
dvvlp frpr rfruuhuld hp xp vlvwhpd h{shulphqwdo1 Txdqwr dr qýphur gh rfxsdêær q

/
shufheh0vh xpd glplqxlêær surjuhvvlyd1 D lqwhusuhwdêær iðvlfd ghvvh ihq÷phqr/ ì txh
r dxphqwr gh X

@w/ txh ì xp sduåphwur uhsxovlyr qr vðwlr 4/ id} frp txh rv hoìwurqv
pljuhp sdud r vðwlr 51
;
Qhvvd vhêær/ sru txhvwær gh vlpsolflgdgh/ xvduhprv q
4
sdud uhsuhvhqwdu q
44
h q
5
sdud uhsuhvhqwdu
q
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Frqwlqxdqgr d dqäolvh uhodflrqdgd dr lpsdfwr gd yduldêær gh X

@w/ dqdolvh0vh d Iljxud
;/ txh frqwìp rv juäfrv sdud r frqmxqwr gh sduåphwurv {rv  

@w ' >  
2
@w ' > X
2
@w '
> > D h .= Qrwd0vh txh r frpsruwdphqwr gd hqhujld H dqo @w/ ì vlplodu dr dsuhvhqwdgr qr
fdvr dqwhulru/ hp txh rv sduåphwurv vær wrgrv srvlwlyrv1 Wdpeìp ì uhsurgx}lgd qhvvh
juäfr +Iljxud ;,/ d lgìld gh txh r dxphqwr gh X

h X
2
/ lpsolfdp hp pdlru lqwhudêær
hohwu÷qlfd h frqvhtÿhqwhphqwh pdlru hqhujld1
Iljxud ;= Hvwxgr gr frpsruwdphqwr gh Hdqo@w/ sdud rv sduåphwurv {rv  

@w ' >
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@w '  frp X

@w yduldqgr gh  d f> h X
2
@w frp ydoruhv {rv +> > D h .,
Qd Iljxud ;/ qrwd0vh txh d ghulydgd gh H dqo @w glplqxl surjuhvvlydphqwh/ h ghvvd
irupd/ vh uhvroyhx frqwuxlu r juäfr gd Iljxud </ qr txdo/ pdqwlgrv rv sduåphwurv/
ydulrx0vh X

@w gh  d ff= Qrwd0vh txh/ d sduwlu gh X

@w  2f/ d ghulydgd gh H dqo @w
glplqxl/ sruìp qær vh dqxod1 D h{solfdêær ghvvh ihq÷phqr/ ì r idwr txh xp lqfuhphqwr
hp X

@w qxp vlvwhpd hp txh hvvh sduåphwur mä dwlqjlx sdwdpduhv pdlv dowrv whp xp
lpsdfwr ehp phqru txh hp xpd vlwxdêær hp txh X
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Iljxud <= Hvwxgr gr frpsruwdphqwr gh Hdqo@w/ sdud rv sduåphwurv {rv  
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@w yduldqgr gh  d ff1
Frqvlghudqgr r vlvwhpd gh sduåphwurv  
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qd Iljxud 43/ qrwd0vh txh qhvvh fdvr/ r qýphur gh rfxsdêær q

wdpeìp glplqxl d phglgd
hp txh X

@w dxphqwd/ phvpr kdyhqgr sduåphwurv qhjdwlyrv/ r txh uhiruêd d dupdêær gh
txh vhqgr X

@w xp sduåphwur uhsxovlyr/ d phglgd hp txh d uhsxovær dr vðwlr 4 dxphqwd/
r qýphur gh rfxsdêær q
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Iljxud 43= Yduldêær gr sduåphwur X

/ pdqwhqgr {rv X
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Frpsdudêær gr frpsruwdphqwr gh X

hp uhodêær dr qýphur gh rfxsdêær1
Sdvvdqgr sdud d dqäolvh gh juäfrv frp yduldêær qr srwhqfldo  / revhuyh0vh d Iljxud
44= qhvvh juäfr/ irudp dgrwdgrv rv sduåphwurv {rv X
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2
@w '  

@w '  h qrwd0vh
txh r dxphqwr gh  
2
@w suryrfrx r dxphqwr gd hqhujld H dqo @w h d glplqxlêær gr qýphur
gh rfxsdêær q

1 R dxphqwr gd hqhujld vh ghyh dr dxphqwr gr sduåphwur gh lqwhudêær/ h d
glplqxlêær gh q

/ rfruuh ghylgr dr dxphqwr ghvvh sduåphwur gh lqwhudêær hoìwurq0qýfohr/
txh ì dwudwlyr/ h id} frp txh rv hoìwurq whqkdp pdlv dqlgdgh shor vðwlr 5 d phglgd hp
txh  
2
dxphqwd1
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Iljxud 44= Hvwxgr gd yduldêær gh H dqo @w h q

> gldqwh gd yduldêær gh  
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sduæphwurv {rv X
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Qdv Iljxudv 45 h 46/ srgh0vh qrwdu txh d hqhujld gldqwh gr dxphqwr gh  / lqghshq0
ghqwh gh kdyhu sduåphwurv qhjdwlyrv/ ì fuhvfhqwh> h txh d phglgd hp txh   dxphqwd/ d
ghulydgd gh H dqo @w glplqxl/ gd phvpd irupd txh sdud d yduldêær gr sduåphwur X=
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Iljxud 45= Hvwxgr gr frpsruwdphqwr gh Hdqo@w/ sdud rv sduåphwurv {rv X
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Iljxud 46= Hvwxgr gr frpsruwdphqwr gh Hdqo@w/ sdud rv sduåphwurv {rv X
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phqru hohwurqhjdwlylgdgh gh E hp uhodêær d D/ srgh vh uh hwlu qrv sduåphwurv gh Kxe0
edug= rx X
E
@w A X
D
@w/ srlv ì xp sduåphwur uhsxovlyr +lqwhudêær hoìwurq0hoìwurq,/ h vhqgr
E phqrv hohwurqhjdwlyr/ hvvd uhsxovær vhuä pdlru> rx  
E
@w ?  
D
@w/ srlv ì xp sduåphwur
dwudwlyr +lqwhudêær hoìwurq0qýfohr,/ h vhqgr E phqrv hohwurqhjdwlyr/ hvvd dwudêær vhuä
pdlru= rx hqwær/ dv gxdv vlwxdêøhv vær uhsurgx}lgdv vlpxowdqhdphqwh
<
1
Sdud d proìfxod DE/ r qýphur gh rfxsdêær hp E ghyh vhu phqru gr txh hp D/
srlv E ì phqrv hohwurqhjdwlyr1 Revhuydqgr d jxud :/ qrwd0vh txh d phglgd hp txh
X

@w dxphqwd/ q

glplqxl/ frhuhqwh frp r hvshudgr sdud d proìfxod DE/ hp txh r
X
E
@w A X
D
@w h rfruuh xpd phqru rfxsdêær hp E Sru rxwur odgr/ gd revhuydêær gd jxud
44/ qrwd0vh txh d phglgd hp txh  

@w dxphqwd/ q

glplqxl/ frhuhqwh frp r hvshudgr sdud
d proìfxod DE/ srlv qhvvh fdvr  
E
@w ?  
D
@w h q
E
? q
D
1
<
Qhvvd dqäolvh/ frqvlghud0vh w {r/ gh irupd txh dv ud}øhv X@w h  @w ghshqghp dshqdv gh X h  
uhvshfwlydphqwh1




Fdsðwxor 8
Frqfoxvøhv h Shuvshfwlydv
Qhvvd glvvhuwdêær dsolfrx0vh d GIW dr prghor gh Kxeedug frp r remhwlyr gh ghwhuplqdu
r ixqflrqdo gh wurfd h fruuhodêær h{dwr sdud r vlvwhpd gh grlv vðwlrv +O ' 2,/ frp
uhvshfwlydphqwh Q ' / 2/  h e hoìwurqv1 Hp wrgrv rv fdvrv/ ghwhuplqrx0vh h{suhvvøhv txh
fdofxodp d hqhujld gr hvwdgr ixqgdphqwdo gr vlvwhpd/ gdgrv rv sduåphwurv gr prghor/
lvwr ì/ w> X
l
h  
l
1 Xpd pdlru dwhqêær irl gdgd dr vlvwhpd frp grlv hoìwurqv/ txh ì r fdvr
gh pdlru lqwhuhvvh/ whqgr hp ylvwd txh ì d phqru uhgh gh edqgd vhpl0suhhqfklgd +qýphur
gh hoìwurqv ljxdo dr qýphur gh vðwlrv/ h phwdgh ghohv frp vslq %,/ doìp gh vhu r prghor
frp fruuhodêær pdlv vlpsohv sdud proìfxodv DE/ frp oljdêær frydohqwh vlpsohv1 Sdud
hvwh vlvwhpd irl sursrvwr xp ixqflrqdo gd ghqvlgdgh sdud d hqhujld gh wurfd h fruuhodêær
txh prvwurx vhu h{dwr/ revhuydqgr txh mä sdud hvwh prghor wær vlpsolfdgr r ixqflrqdo
gh wurfd h fruuhodêær ì qær wulyldo h vö srgh vhu ghwhuplqdgr qxphulfdphqwh1 Srgh0
vh lpdjlqdu hqwær d frpsoh{lgdgh gr ixqflrqdo dqäorjr sdud rv hoìwurqv lqwhudjlqgr qr
hvsdêr wulglphqvlrqdo1
Hperud d GIW h d gldjrqdol}dêær h{dwd rihuhêdp uhvxowdgrv vlploduhv/ d GIW vh
wruqd pdlv ydqwdmrvd txdqgr d uhgh gh Kxeedug ì pdlru/ fkhjdqgr d xp srqwr +O  S,
d sduwlu gr txdo d gldjrqdol}dêær qxpìulfd h{dwd vh wruqd lqyläyho ghylgr dr dowr fxvwr
frpsxwdflrqdo1 Pdv hvwd ydqwdjhp ghshqgh wdpeìp gd suhflvær grv uhvxowdgrv rewlgrv
:;




:<
frp d GIW/ txh sru vxd yh} ghshqgh dshqdv gd dsur{lpdêær gdgd ã hqhujld gh wurfd h
fruuhodêær1 D ghvydqwdjhp gd GIW/ mä sdud r fdvr gh grlv vðwlrv/ ì txh hod gä dshqdv
d hqhujld h ghqvlgdghv gr hvwdgr ixqgdphqwdo/ hqtxdqwr d gldjrqdol}dêær h{dwd jhud dv
hqhujldv h fruuhvsrqghqwhv ghqvlgdghv wdqwr gr hvwdgr ixqgdphqwdo frpr grv hvwdgrv
h{flwdgrv1 Rx vhmd/ hqtxdqwr dv sursulhgdghv gr hvwdgr ixqgdphqwdo vær wrwdophqwh
dfhvvðyhlv dwudyìv gd GIW/ hvwdgrv h{flwdgrv frqvwlwxhp xp sureohpd1 Yäuldv whqwdwl0
ydv irudp ihlwdv sdud jhqhudol}du d GIW sdud hvwdgrv h{flwdgrv/ h dwxdophqwh d txhvwær
frqwlqxd hp dehuwr frp d Whruld gd Ghqvlgdgh Ghshqghqwh gr Whpsr +WGIW, vhqgr d
phokru sursrvwd1 Qr hqwdqwr/ xvdqgr r prghor gh Kxeedug gh grlv vðwlrv/ shvtxlvdv suh0
olplqduhv uhdol}dgdv sru qrvvr juxsr dsrqwdp sdud xpd derugdjhp glihuhqwh gd WGIW
sdud wudwdu r sureohpd grv hvwdgrv h{flwdgrv/ rqgh ì srvvðyho rewhu wdlv hvwdgrv d sduwlu
gr irupdolvpr wudglflrqdo gd GIW1
Hqp/ whp0vh d h{shfwdwlyd gh lpsruwdqwhv ghvgreudphqwrv ghvwh wudedokr lqlfldo/
hqwuh hohv= l, xpd yhuvær pdlv jhudo ghoh/ yäolgd sdud srwhqfldlv orfdlv y
l
ghshqghqwhv
gh vslq h frp rv hoìwurqv srghqgr lqwhudjlu txdqgr hvwær hp vðwlrv glihuhqwhv +r prghor
gh Kxeedug hvwhqglgr,> ll, xpd h{whqvær gd GIW sdud wudwdu hvwdgrv h{flwdgrv> h lll,
lqyhvwljdêær gh dsur{lpdêøhv sdud d hqhujld gh fruuhodêær sdud wudwdu gh uhghv judqghv
frqwhqgr gh fhqwhqdv rx plokduhv gh vðwlrv1




Fdsðwxor 9
Dsíqglfhv
914 Sroðphurv frqgxwruhv h Krsslqj
Ghqh0vh krsslqj frpr vhqgr r surfhvvr gh wxohodphqwr txh xp hoìwurq vriuh gh xp vðwlr
sdud xp rxwur vðwlr yl}lqkr1 Hvvh surfhvvr vh gä sulrulwduldphqwh hqwuh xp vðwlr h vhx
sulphlur yl}lqkr gh irupd txh r krsslqj frp r vhjxqgr rx whufhlur yl}lqkr ì ghvsuh}ðyho1
Sruìp/ h{lvwhp wudedokrv txh frqvlghudp r krsslqj wdpeìp frp r vhjxqgr yl}lqkr
^57/ 58`1 Hvvh frqfhlwr ì pxlwr lpsruwdqwh hp flíqfld grv pdwhuldlv/ srutxh h{solfd xpd
vìulh gh surfhvvrv hohwu÷qlfrv/ txh sru vxd yh}/ lpsolfdp hp xpd jdpd gh dsolfdêøhv/
lqfoxlqgr rv sroðphurv frqgxwruhv1
Rv sroðphurv vær h{hpsorv gh qryrv pdwhuldlv txh jdqkdudp qd ýowlpd gìfdgd xpd
vìulh gh dsolfdêøhv1 Hvvh ghvhqyroylphqwr irl lpsxovlrqdgr/ sulqflsdophqwh shor edl{r
fxvwr ghvvh wlsr gh pdwhuldo/ txh d sulqfðslr/ whyh xvr qd lqgývwuld hoìwulfd/ frpr lvrodqwh1
Qd gìfdgd gh 93/ vxujludp rv sroðphurv frqgxwruhv h{wuðqvhfrv/ txh wlqkdp lqfrusrudgdv
fdujdv frqgxwrudv hp vxd pdwul}/ wdlv frpr eudv phwäolfdv1 R qrph %h{wuðqvhfr%/ vh
ghyh dr idwr gh txh d frqgxêær hoìwulfd rfruuh sru krsslqj hqwuh hvvdv fdujdv lqfrusrudgdv
qd pdwul}1 D grsdjhp id}ld frp txh d uhvlvwíqfld hoìwulfd vh wruqdvvh phqru/ h frpr
dsolfdêær lphgldwd/ hvvh pdwhuldo irl xvdgr qd lqgývwuld sdud eolqgdjhp frqwud udgldêær
;3




;4
hohwurpdjqìwlfd h surwhêær dqwl0hvwäwlfd gh flufxlwrv frqgxwruhv ^;8`1
Hp 4<::/ Vkludndzd hw1 do1 ^59` ghvfreuludp txh r wudwdphqwr gr sroldfhwlohqr frp
lrgr suryrfdyd xp dxphqwr guävwlfr qd frqgxwlylgdgh gr sroðphur/ txh sdvvdyd d vhu
frpsduäyho ã gr freuh/ r txh jhurx xpd lqwhqvd shvtxlvd qd äuhd1 Hp 5333/ Khhjhu/ Pdf
Glduplg h Vkludndzd jdqkdudp r Suhplr Qreho hp Txðplfd/ sru shvtxlvdv qd äuhd gh
sroðphurv frqgxwruhv1 D exvfd shor dxphqwr gd frqgxwlylgdgh gr sroldfhwlohqr d qðyhlv
ljxdlv rx vxshulruhv d gr freuh h gd sodwlqd/ lpsxovlrqrx h dlqgd lpsxovlrqd pxlwrv
shvtxlvdgruhv d hvwxgduhp sroðphurv frqgxwruhv/ mä txh wruqduld srvvðyho d ideulfdêær h
frphufldol}dêær gh wudqvlvwruhv srolpìulfrv/ rx phvpr gh edwhuldv gh sroðphur0oðwlr ^;8`1
D h{solfdêær lqlfldo gh frpr vh gdyd d frqgxêær hud edvhdgd qr prghor gh edqgdv
gh hqhujld ^;9`1 Qhvvh prghor/ kä gxdv edqgdv gh hqhujld= d edqgd gh ydoíqfld h d gh
frqgxêær/ vhqgr txh d sulphlud ì irupdgd shorv qðyhlv rfxsdgrv h d vhjxqgd/ gh pdlru
hqhujld/ shorv qðyhlv yd}lrv h gh phqru hqhujld1 Hvvhv qðyhlv vær vhsdudgrv sru xp idl{d
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gpd{ @ 7132vtuw++Xphglr0Y45,--5.4913,
VV @ +Xphglr0Y45,--52++Xphglr0Y45,--5.4913,
| @ vtuw+VV,
sulqw-/ * | @*/|
qbjxhvv4 @ 413
GR LW@4/LWbpd{
LI+LW1HT14, WKHQ
LI +y+5,0y+4,1JH1WRO, WKHQ
q+4/LW, @ qbjxhvv4
q+5/LW, @ 5130q+4/LW,
q+6/LW, @ qbjxhvv4
HOVH
q+5/LW, @ qbjxhvv4
q+4/LW, @ 5130q+5/LW,
q+6/LW, @ qbjxhvv4
HQGLI
qD @ qbjxhvv4




<:
qE @ 5130qD
HOVH
q+4/LW, @ qD
q+5/LW, @ qE
q+6/LW, @ qD
HQGLI
GR l @ 4/5
LI+LW1JW1V, WKHQ
q+l/LW, @ pl{-q+l/LW, . +40pl{,-q+l/LW04,
HQGLI
HQGGR
f+4, @ 0+q+5/LW,-q+4/LW,,--6-VV
f+5, @ .7-+q+5/LW,-q+4/LW,,--5-VV
f+6, @ .40+4.+7 . q+5/LW,-q+4/LW,,-q+5/LW,-q+4/LW,,-VV
f+7, @ 07-+40VV,
f+8, @ .90+5 0 q+5/LW,-q+4/LW,,-VV
f+9, @ 0713
f+:, @ .413
fro @ q+4/LW,-q+5/LW,
LI+|1JW1313334, fdoo QHZWRQ+f/|,
SULQW-/ * |bqhzwrq0udsvrq @ */ |
q45+LW, @ vtuw+dev+q+5/LW,-q+4/LW,0|--5, ,
$Whrulfdphqwh q+5/LW,-q+4/LW,0|--5A@3 vhpsuh/ pdv qr phlr gr fäofxor dxwr0frqvlvwhqwh
srgh dfrqwhfhu gh vhu phqru txh }hur$
qx@0VV-|--70+|--5,-+07-VV05-VV-fro,0;-VV-fro-|.6-VV-fro--5
gh@9-|--8053-|--7.+7-|--6,-+05--VV.VV-fro.9,06-+|--5,-+7--VV07,
).5-|-+0VV07-VV-fro0VV-fro--5.4,.7-V-fro--5




<;
g|gqbG@qx2gh
GR l @ 4/5
G @ + +04,--+l.4,-+q+5/LW,0q+4/LW,, . q+5/LW, . q+4/LW, ,25 $RN
ybk+l, @ Xphglr-q+l/LW,25
g|gq @ g|gqbG-G
gq45gq @ +G05-|-g|gq,2+5-q45+LW,,
yb{f+l, @ +Xphglr0Y45,25-+ 05-q45+LW,-gq45gq2+40|, 0 q45+LW,--52+40|,--5-g|gq
, 0
) 5-w3-gq45gq . 5-w32+5-vtuw+q+4/LW,-q+5/LW,,,-G 0 ybk+l,
li+l1ht14, wkhq
yb{f+l, @ yb{f+l, . X+4,2513
hovh
yb{f+l, @ yb{f+l, . X+5,2513 $+X+5,0X+4,,2713
hqgli
ybv+l, @ y+l, . ybk+l, . yb{f+l,
HQGGR
gy @ +ybv+4,0ybv+5,,2513
vy @ +ybv+4,.ybv+5,,2513
GR m@4/5
li+m1OH14, wkhq
s+m, @ 04
hovh
s+m, @ .4
hqgli
urrw+m, @ vy.s+m,-vtuw+w3--5.gy--5,
HQGGR




<<
qD @ 5-+40gy2dev+urrw+4,0vy,,2513
qE @ 5-+4.gy2dev+urrw+4,0vy,,2513
LI+LW1JW1V, WKHQ
LI+dev+q+4/LW,0q+4/LW04,,1OH1dev+q+4/LW,-WRO,, WKHQ
Hv @ 5-urrw+4,
Wbv @ Hv
Hbk @ 313
Yh{ @ 313
GR l@4/5
Wbv @ Wbv 0 ybv+l,-q+l/LW,
Hbk @ Hbk . X+l,-+q+l/LW,,--52713
Yh{ @ Yh{ . y+l,-q+l/LW,
HQGGR
Hb{f @ 0 5-w3-q45+LW, . 5-w3-vtuw+q+4/LW,-q+5/LW,, 0
) ++Xphglr0Y45,25,-+fro0|--5,2+40|,.
) X+4,-q+4/LW,25.X+5,-q+5/LW,25 0 Hbk
Hbjv @ Wbv . Hbk . Hb{f . Yh{
SULQW-/ *HbjvGIW @*/ Hbjv
gg @ y+5,0y+4,
vvy @ y+5,.y+4,
i @ Xphglr--5.49-w3--5
{{ @ 0+i.5-w3--50<-gg--5,-Xphglr
|| @ 6-vtuw+613,-vtuw+gg--90513-+i055-w3--5,-gg--7
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).+i--5045-i-w3--5049-w3--7,-gg--5.7-i-w3--7,
u @ vtuw+{{--5.||--5,
wkhwd @ dfrv+{{2u,
Hbjvbdqdo| @ 051326-+u--+41326,-frv+41326-+wkhwd0SL,,0Xphglr,.vvy
Hbjvbdqdo|b4 @ 0+vtuw+Xphglr--5.49,0Xphglr,25 . vvy
SULQW-/ *Hbjvbdqdo| @*/ Hbjvbdqdo|
SULQW-/ *Hbjvbdqdo|b4 +X4@X5, @*/ Hbjvbdqdo|b4
SULQW-/ *q45 @ */ q45+LW,
SULQW-/ *q4 @ */ q+4/LW,/* */*q5 @ */ q+5/LW,
sulqw-/ * | @ */ |
VWRS
HQGLI $ ihfkd LI+dev+q+4/LW,0q+4/LW04,,1OH1dev+q+4/LW,-WRO,,
HQGLI $ ihfkd LI+LW1JW1V,
HQGGR $ ihfkd GR LW@4/LWbpd{
HQG SURJUDP
Vxeurxwlqh QHZWRQ+f/|,
$ Ghwhuplqd | qd htxdêær gh 9
r
judx I+|,@3/ gr sureohpd gh grlv vðwlrv h grlv
hoìwurqv
$ fulwhulr gh sdudjhp= hsv +huur devroxwr hp {, h Q +qxphur pd{ lwhudfrhv,
$ Uhvroxêær gd htxdêær gh 9
r
judx khkh
Uhdo f+:,
uhdo qD/qE/fro/Xphglr/w3/VV
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$Yduläyhlv gr surjudpd dqwhulru
LQWHJHU L/LWbpd{
UHDO |/HSV/GHOWD|
UHDO I/ GIG|/{
LWbpd{ @ 4333
w @413
HSV @ 31334
Q @ 4333
$ Lqlfldol}dfdr +huur@lqi,
GHOWD|@41H6 $wurtxhl 6 sru 8
L@3
$|@|3
$
$ lwhudfdr=
$
$* Sdud hylwdu udl}hv qhjdwlydv | FRORTXHL PÖGXOR | @ dev+|0GHOWD|,*
GR ZKLOH +DEV+GHOWD|,1JW1HSV 1DQG1 L1OW1LWbPD[,
L@L.4
Ixqfdr@f+:,-|--9.f+9,-|--8.f+8,-|--7.f+7,-|--6.f+6,-|--5.f+5,-|.f+4,
GIG|@9-f+:,-|--8.8-f+9,-|--7.7-f+8,-|--6.6-f+7,-|--5.5-f+6,-|.f+5,
GHOWD|@Ixqfdr2GIG|
|@ dev+|0GHOWD|,
HQGGR
$
$vroxfdr=
$
ZULWH+-/-, *Udl}@*/|/* ------i+|,@*/Ixqfdr/ * Qxp lwhu@*/L
Uhwxuq
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HQG vxeurxwlqh qhzwrq
$
$d ixqfdr h d ghulydgd ghyhp vhu prglfdgdv sdud fdgd fdvr hvshflfr=




Eleolrjudd
^4` O1 K1 Wkrpdv /Wkh fdofxodwlrq ri dwrplf hogv1 Surf1 Fdpeulgjh Sklo1 Vrf1 56/
87587; +4<5:,
^5` H1 Ihupl/ Xq Phwrgr Vwdwlvwlfr shu od Ghwhuplqd}lrqh gl dofxqh Sulrulhwd
ghoo*Dwrph1 Uhqg1 Dffdg1 Qd}1 Olqfhl/ 9/ 93593: +4<5:,1
^6` S1 Krkhqehuj h Z1 Nrkq/ Sk|v1 Uhy1 469/ E;97 +4<97,1
^7` Z1 Nrkq h O1 M1 Vkdp Sk|v1 Uhy1 473/ 7D +4<98,
^8` M1 S1 Shughz> N1 Exunh h P1 Huq}hukri/ Sk|v1 Uhy1 Ohww1 ::/ 6;98 +4<<9, > :;/ 46<9
+H, +4<<:,
^9` D1 G1 Ehfnh/ Sk|v1 Uhy1 D 6;/ 63<; +4<;;,1
^:` F1 Ohh/ Z1 \dqj h U1 J1 Sduu/ Sk|v1 Uhy1 E 6:/ :;8 +4<;;,1
^;` X1 yrq Eduwk dqg O1 Khglq/ M1 Sk|v1 F 8/ 495< +4<:5,1
^<` R1 Jxqqduvvrq dqg E1 L1 Oxqgtylvw/ Sk|v1 Uhy1 E 46/ 75:7 +4<:9,1
^43` O1 Q1 Rolyhlud/ H1 N1 X1 Jurvv h Z1 Nrkq/ Sk|v1 Uhy1 Ohww1 93/ 5763 +4<;;,1
^44` Z1 Nrkq/ H1 N1 X1 Jurvv h O1 Q1 Rolyhlud/ M1 gh Sk|vltxh 83/ 5934 +4<;<,1
^45` Z1 P1 Whpphupdqq hw do1/ Sk|v1 Uhy1 Ohww1 :9/ 63: +4<<9,1
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^46` V1 Nxuwk hw do1/ Sk|v1 Uhy1 Ohww1 ;6/ 595; +4<<<,1
^47` N1 Fdshooh h O1 Q1 Rolyhlud/ Sk|v1 Uhy1 E 94/ 4855; +5333,1
^48` N1 Fdshooh h O1 Q1 Rolyhlud/ Hxursk|v1 Ohww1 E 7</ 6:9 +5333,1
^49` Z1 Nrfk h P1 F1 Krowkdxvhq/ D Fkhplvw*v Jxlgh wr Ghqvlw| Ixqfwlrqdo Wkhru|
+Mrkq Zloh| ) Vrqv/ Qhz \run/ 5334,1
^4:` U1 I1 Qdohzdmvnl +Hg1, Ghqvlw| Ixqfwlrqdo Wkhru| L0LY +Vsulqjhu/ Wrslfv lq Fxuuhqw
Fkhplvwu| Yrov1 4;304<6/ 4<<<,1
^4;` Y1 L1 Dqlvlpry +Hg1, Vwurqj Frxorpe Fruuhodwlrqv lq Hohfwurqlf Vwuxfwxuh Fdofxod0
wlrqv= Eh|rqg wkh Orfdo Ghqvlw| Dssur{lpdwlrq +Jrugrq ) Euhdfk/ 4<<<,1
^4<` Q1 K1 Pdufk/ Hohfwurq Ghqvlw| Wkhru| ri Dwrpv dqg Prohfxohv +Dfdghplf Suhvv/
Orqgrq/ 4<<5,1
^53` E1 E1 Odlug/ U1 E1 Urvv h W1 ]lhjohu +Hgv1, Fkhplfdo Dssolfdwlrqv ri Ghqvlw| Ixqf0
wlrqdo Wkhru| +Dphulfdq Fkhplfdo Vrflhw|/ 4<<9,1
^54` M1 I1 Grevrq/ J1 Yljqdoh h P1 S1 Gdv +Hgv1, Ghqvlw| Ixqfwlrqdo Wkhru|= Uhfhqw
Surjuhvv dqg Qhz Gluhfwlrqv +Sohqxp/ Qhz \run/ 4<<;,1
^55` K1 Hvfkulj/ Wkh Ixqgdphqwdov ri Ghqvlw| Ixqfwlrqdo Wkhru| +Whxeqhu/ Ohls}lj/
4<<9,1
^56` I1 Rxfkql/ M1 Vfkqdfn h M1 Vfkxohqexuj/ Sk|v1 Uhy1 E1 :9/ 4<8439 +533:,1
^57` V1 Qlvklprwr/ W1 Vkludndzd h \1 Rkwd/ Sk|v1 Uhy1 E/ ::/ 448435 +533;,1
^58` U1 Shwhuv h W1 Suxvfknh/ Sk|v1 Uhy1 E/ :< 37843; +533<,1
^59` K1 Vkludndzd/ H1 M1 Orxlv/ D1 J1 Pdf Glduplg/ F1 N1 Fkldqj/ M1 D1 Khhjhu/ M1 Fkhp1
Vrf1 8:; +4<::,1
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^5:` U J1 Sduu/G1 S1 Fudlj h L1 J1 Urvv/ M1Fkhp1 Sk|v14;/ 4894 +4<83,1
^5;` J1 Juÿqhu Ghqvlw| Zdyh lq Vrolgv/ Dgglvrq0Zhvoh| +4<<7,1
^5<` O1 Odwhvvd/ D1 Shffkld h D1 Gl Fduor/ M1 Frpsxw1 Hohfwurq 8 <:0434 +5339,1
^63` V1 O1 Guhfkvohu/ J Sddvfk h M1 Päohn V|qwhwlf Phwdov 44< 5880589 +5334,1
^64` Z1 S1 Vx1 M1 U1 Vfkulhhu h D1 M1 Khhjhu Sk|v1 Uhy1 E1 55/ 53<< +4<;3,1
^65` G1 Edhulvz|o Wkhruhwlfdo Dvshfwv ri Edqg Vwuxfwxuhv dqg Hohwurqlf Surshuwlhv ri
Svhxgr0rqh0Glphqvlrqdo Vrolgv/ K1 Ndqlpxud/ +Uhlgho/ 4<;8,1
^66` G1 Edhulvz|o/ G1 N1 Fdpseho h V1 Pd}xpgdu/ Sk|v1 Uhy Ohww1 89/ 483< +4<;9,1
^67` J1 Fkldssh/ H1 Orxlv/ H1 VdqIdeläq h M1 D1 Yhujhv Sk|v1 Uhy1E :8/ 4<8437 +533:,1
^68` M1 Nrqgr h N \dpdl/ M1 Sk|v1 Vrf1 Msq176/ 4778 +4<::,1
^69` M1 Kxeedug/ Sk|v1 Uhy1E 4:/ 7<7 +4<:;,1
^6:` O1 Duudfkhd h D1 D1 Doljld/ Sk|v1 Uhy1Ohww :6/ 5573 +4<<7,1
^6;` V1 Fdssrql/ G1 Srloeodqf h W1 Jldupdfkl/ Sk|v1 Uhy1E 94/ 46743 +5333,1
^6<` Klwrvkl Vhr h Pdvdr Rjdwd/ Sk|v1 Uhy1E 97/ 446436 +5334,1
^73` E1 Ydohq}xhod/ V1 Iudwlql h G1 Edhulvz|o Sk|v1 Uhy1E 9;/ 378445 +5336,1
^74` P Gdjkrihu h S Kruvfk/ Sk|v1 Uhy1E :8/ 458449 +533:,1
^75` V Elvklprwr h \1 Rkwd/ Sk|v1 Uhy1E 9;/ 568447 +533:,1
^76` S Kruvfk/ P Vrq/ P1 Pd|u h P1 Mdqvhq/ Sk|v1 Uhy1Ohww <7/ 3:9736 +5338,1
^77` Pdwkldv Pd|u h Shwhu Kruvfk/ Sk|v1 Uhy1E :6/ 4<8436 +5339,1
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^78` Q1 D1 Olpd/ P1 I1 Vloyd/ O1 Q1 Rlyhlud h N1 Fdshooh/ Sk|v1 Uhy1 Ohww <3/ 479735
+5336,1
^79` Q1 D1 Olpd h O1 Q1 Rolyhlud +rulhqwdgru,/ %Whruld gr Ixqflrqdo gd Ghqvlgdgh sdud
Vlvwhpdv Hvsdfldophqwh Fruuhodflrqdgrv%/ whvh gh grxwrudgr/ Lqvwlwxwr gh Iðvlfd gh
Vær Fduorv gd Xqlyhuvlgdgh gh Vær Sdxor/ +5335,1
^7:` S1 Dvfkrwwpdqq/ Lqw1 M1 Prg1 Sk|v1 44/ 688 +4<<:,1
^7;` M1 Yrlw/ Uhs1 Surj1 Sk|v1 8;/ <:: +4<<8,1
^7<` H1 K1 Olhe h I1 \1 Zx/ Sk|v1 Uhy1 Ohww1 53/ 4778 +4<9;,
^83` K1 D1 Ehwkh/ ]1 Sk|v1 :4/ 538 +4<64,1
^84` \1 Rjdwd h K1 Vkled/ Sk|v1 Uhy1E 74/ 5659 +4<<3,1
^85` K1 Vfkox}/ Sk|v1 Uhy1 Ohww1 97/ 5;64 +4<<3,1
^86` V1 U1 Zklwh/ Sk|v1 Uhy1 Ohww1 9</ 5;96 +4<<5,1
^87` V1 U1 Zklwh/ Sk|v1 Uhy1 Ohww1 ::/ 6966 +4<<6,1
^88` D1 O1 Pdoyh}}l/ Eud}1 M1 Sk|v1 66/ 88 +5336,1
^89` P1 I1 Vloyd/ Q1 D1 Olpd/ D1 O1 Pdoyh}}l h N1 Fdshooh/ Sk|v1 Uhy1 E1 :4/ 458463
+5338,
^8:` F1 Yhugr}}l/ Sk|v1 Uhy1 Ohww1 434/ 499734 +533;,1
^8;` H1 Vfurglqjhu/ Dq Rqgxodwru| Wkhru| ri wkh Phfkdqlfv ri Dwrpv dqg Prohfxohv1
Sk|v1 Uhy1Ohww 5; 437<43:3 +4<59,1
^8<` W1 Fdodufr/ D1 Gdwwd/ S1 Ihglfkhy/ H1 Sd}|/ h S1 ]roohu/ Sk|v1 Uhy1 D 9;/ 345643
+5336,
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^93` F1 V1 Khooehuj h H1 Pdqrxvdnlv/ Sk|v1 Uhy1 E/ 94/ 4: +5333,1
^94` N1 Exunh/ hw doo Wkh DEF ri GIW +533:, ?Glvsrqðyho hp
kwws=22fkhp1sv1xfl2nlhurq2giw2errn2A
^95` Z1 Ulw}/ ßehu hlqh qhxh Phwkrgh }xu Oùvxqj jhzlvvhu Yduldwlrqvsureohph ghu pdwk0
hpdwlvfkhq Sk|vln/ ^Rq d qhz phwkrg iru wkh vroxwlrq ri fhuwdlq yduldwlrqdo sureohpv
ri pdwkhpdwlfdo sk|vlfv`/ Mrxuqdo iÿu uhlqh xqg dqjhzdqgwh Pdwkhpdwln yro1 468
ss1 494 +4<3;,
^96` N1 Fdshooh /F1 D1 Xooulfk h J1 Yljqdoh/ Sk|v1 Uhy1D :9/ 34583; +533:,1
^97` O1 Froohwl/ I1 Pdohw/ P1 Sl/ h I1 Shghulyd/ Sk|v1 Uhy1 E/ :</ 458648 +533<,1
^98` G1 P1 Fhshuoh| h E1 M1 Doghu/ Sk|v1 Uhy1 Ohww1 78/ 899 +4<;3,1
^99` M1 Z1 Prvnrzlw}/ N1 H1 Vfkplgw/ P1 D1 Ohh/ h P1 K1 Ndorv/ M1 Fkhp1 Sk|v1 ::/ 67<
+4<;5,1
^9:` S1 M1 Uh|qrogv/ G1 P1 Fhshuoh|/ E1M1 Doghu/ h Z1 D1 Ohvwhu/ M1 Fkhp1 Sk|v1 ::/ 88<6
+4<;5,
^9;` V1 Idk|/ [1 Z1 Zdqj/ h V1 J1 Orxlh/ Sk|v1 Uhy1 E 75/ 6836 +4<<3,
^9<` [1 S1 Ol/ G1 P1 Fhshuoh|/ h U1 P1 Pduwlq/ Sk|v1 Uhy1 E/ 77/ 43<5< +4<<4,
^:3` D1 M1 Zlooldpvrq/ M1 F1 Jurvvpdq/ U1 T1 Krrg/ D1 Sx}ghu/ h J1 Jdool/ Sk|v1 Uhy1
Ohww1 ;</ 4<9;36 +5335,
^:4` Q1 D1 Olpd h P1 M1 Fdogdv/ Sk|v1 Uhy1 E/ :5/ 36643< +5338,
^:5` P1 F1 Jxw}zloohu/ Sk|v1 Uhy1 Ohww1 43/ 48< +4<95,
^:6` P1 F1 Jxw}zloohu/Sk|v Uhy1 467/ D<56 +4<96,
^:7` M1 Kxeedug/ Surf U1 Vrf1 D/ Yro1 5:9 Qr1 4698 +4<96, 56;058:
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^:8` M1 Kxeedug/ Surf U1 Vrf1 D/ Yro1 5:: Qr1 469< +4<97, 56:058<
^:9` M1 Kxeedug/ Surf U1 Vrf1 D/ Yro1 5;4 Qr1 46;9 +4<97, 734074<
^::` M1 Ndqdpru|/ Surj1 Wkhru1 Sk|v1 63/5:8 +4<96,
^:;` V1 Elhul/ Vrph lqwurgxfwru| qrwhv rq wkh Kxeedug prgho1 Glvsrqðyho hp
?kwws=22zzz1kxhehol1qhw2vdpxho2ohv2qrwhvbrqbkxeedug1sgiA
^:<` R1 Jxqqduvvrq h N1 Vfkrqkdpphu/ Sk|v1 Uhy1 Ohww1 89/ 4<9; +4<;9,1
^;3` N1 Vfkrqkdpphu h R1 Jxqqduvvrq/ M1 Sk|v1 F 53/ 69:8 +4<;:,
^;4` N1 Vfkrqkdpphu/ R1 Jxqqduvvrq h U1 P1 Qrdfn/ Sk|v1 Uhy1 E 85/ 5837 +4<<8,
^;5` H1 Uxqjh h P ]zlfnqdjo/ Dqq ghu Sk|vln/ 8/ 666 +4<<9,
^;6` Z1 yrq ghu Olqghq1 Sk|v1 Uhs1 553/ 86 +4<<5,
^;7` Q1 D1 Olpd/ D1 O1 Pdoyh}}l h N1 Fdshooh/ Vrolg Vwdwh Frppxqlfdwlrqv y1 477/ s1
88:0893 +533:,1
^;8` U1 D1 ]rssl h P1 D1 gh Sdrol/ Txlplfd qryd/ yro1 49/ qr1 9/ 893 +4<<6,
^;9` P1 J1 Ndqdwl}lglv/ Qhz Fkhplfdo ) Hqjlqhhulqj/ yro1 6/ s1 69087 +4<<3,
^;:` Pduwlqv/ F1 U1 h Fdpsrv/ M1 V1 F1 Frpsövlwrv SHW2SS|= %Vðqwhvh irwrtxðplfd h
fdudfwhul}dêær vlfr0txðplfd%/ glvvhuwdêær gh phvwudgr/ Idfxogdgh gh Hqjhqkduld
Txðplfd gd Xqlyhuvlgdgh hvwdgxdo gh Fdpslqdv +4<<;,
^;;` M1 O1 Euhgdv h J1 E1 Vwuhhw/ Dff1 Fkhp1 Uhv1/ yro1 4;/ s1 63<0648 +4<;8,
^;<` Z1 S1 Vx/ M1 U1 Vfkulhhu h M1 U1 Khhjhu/ Sk|v1 Uhy1 Ohww1 75/ s1 49<; +4<:<,
^<3` P1 Zhlvveoxwk Dwrpv h Prohfxohv/ Dfdghplf Suhvv +4<:;,1
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Milhares de Livros para Download:
 
Baixar livros de Administração
Baixar livros de Agronomia
Baixar livros de Arquitetura
Baixar livros de Artes
Baixar livros de Astronomia
Baixar livros de Biologia Geral
Baixar livros de Ciência da Computação
Baixar livros de Ciência da Informação
Baixar livros de Ciência Política
Baixar livros de Ciências da Saúde
Baixar livros de Comunicação
Baixar livros do Conselho Nacional de Educação - CNE
Baixar livros de Defesa civil
Baixar livros de Direito
Baixar livros de Direitos humanos
Baixar livros de Economia
Baixar livros de Economia Doméstica
Baixar livros de Educação
Baixar livros de Educação - Trânsito
Baixar livros de Educação Física
Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmácia
Baixar livros de Filosofia
Baixar livros de Física
Baixar livros de Geociências
Baixar livros de Geografia
Baixar livros de História
Baixar livros de Línguas
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Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matemática
Baixar livros de Medicina
Baixar livros de Medicina Veterinária
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
Baixar livros Multidisciplinar
Baixar livros de Música
Baixar livros de Psicologia
Baixar livros de Química
Baixar livros de Saúde Coletiva
Baixar livros de Serviço Social
Baixar livros de Sociologia
Baixar livros de Teologia
Baixar livros de Trabalho
Baixar livros de Turismo
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