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Pb_ chcnc[f molpcp[f i` `l__ mech `f[jm l_mofnm `lig [h [^_ko[n_ \fii^ `fiq
ch nb_ [h[mnigim_^ p[m]of[l j_^c]f_+ K]][mcih[f i]]fomcihm i` nb_ mojjfscha
p_mm_fm ^i hin [fq[sm [jj_[l mcgofn[h_iomfs \on nb_s g[s i]]ol _cnb_l ch nb_
[ln_ls il ch nb_ p_ch+ Pblig\imcm g[s \_ nb_ ]bc_` l_[mih `il nb_ i]]fomcih+
En h__^ hin i]]ol cgg_^c[n_fs [`n_l [h[mnigimcm \on [fmi f[n_l ih ni ][om_
^cmil^_lm i` `f[j pc[\cfcns+

Oig_ p[lc[ncihm _rcmn [m ni nb_ mcahc`c][h]_ i` [ ln_ lc[ f il p_hiom i]]fomcih
`il `f[j ncmmo_ molpcp[f+ Eh [^^cncih) cn cm hin ]f_[l `il biq fiha ch[^_ko[n_
\fii^ `fiq nblioab nb_ [ln_ls il p_ch cm ni f_l[n_^ `iffiqcha nb_ `f[j nl[h mj f[h *
n[ncih+ Oig_ [onbilm %.) /) 5) 6) ./&) ]ihnl[ls ni inb_lm %0) 2) 3) ./& \_fc_p_
nb[ n [^_ko[n_ [ln_lc[ f \fii^ mojjfs cm gil_ cgjiln[hn `il `f[j molpcp[f nb[h
mo``c]c_hn p_hiom ion`fiq+

=ln_lc[f [h^ p_hiom h_ip[m]of[lct[ncih q[m mno^c_^ ch cmf[h^ `f[jm `lig
l[nm) l[\\cnm [h^ jcam %4) .-) .1) .3) .4&+ Arj_lcg_hnm mbiq_^ nb_ \_achhcha
i` [ln_lc[ f [h^ p_hiom h_ip[m]of[lct[ncih qcnbch / ni 0 ^[sm i` `f[j nl[h m*
jf[hn[ncih+ Kjchcih ^c``_lm [m ni qb[n cm g_[hn \s mo``c]c_hn h_ip[m]of[lct[*
ncih+ J[e[dcg[ %.645&) Pmol _n [f+ %.65-&) I]G__ _n [f+ %.65.& [h^ inb_lm `ioh^
[ln_ lc[ f [h^ p_hiom h_ip[m]of[lct[ncih mo``c]c_hn 0 ni 1 ^[sm [`n_l `f[j nl[h m*
j f[hn[ncih qb_l_[m O_l[`ch _n [f+ %.644& ^_gihmnl[ n_^ nb[ n mn[a_ [n 2 ^[sm+
Pbim_ ^c``_l_h]_m _pc^_hnfs ^_j_h^ ih nb_ p[lc_ns i` `f[jm om_^ %nsj_) jimc*
ncih) ^ cg_hmcih&) ih nb_ [hcg[f mj_]c_m %l[n) l[\\cn) jca& [m q_ff [m ih nb_
^c``_l_hn g_nbi^m om_^ `il n_mncha h_ip[m]of[lct[ncih+

Qmcha [ mj_]c[f g_nbi^ `il nb_ fca[ncih i` nb_ mojjfscha p_mm_fm) nb_ `if*
fiqcha mno^c_m q_l_ oh^_ln[e_h ch il^_l ni ]f[lc`s nb_ ]ill_f[ ncih \_nq__h
[ln_ lc[ f il p_hiom i]]fomcih [h^ nb_ molpcp[f ][j[]cns i` cmf[h^ `f[jm ch nb_
l[n Eh n_lgm i` ncg_+

,
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Arj_lcg_hnm q_l_ j_l`ilg_^ ih 2- g[f_ [h^ `_g[f_ qbcn_ Scmn[l l[nm
q_cabcha [\ion 0-- a _[]b+ Oola_ls q[m ^ih_ oh^_l ohmn_lcf_ ]ih^cncihm) omcha
>l_pch[l]ih É [h[_mnb_mc[+ Pb_ [\^igch[f l_acih q[m mb[p_^+ Eh _[]b l[n) j[ cl*
_^ 0 \s / ]g [\^igch[f cmf[h^ `f[jm ]l_[n_^ []]il^cha ni Onl[o]b [h^ Ioll[s
%.634& q_l_ ][l_`offs ^cmm_]n_^ oh^_l nb_ ^cmm_]ncha gc]lim]ij_+ Pb_ j_^c]f_
h_lp_m q_l_ ]on nblioab+ = fiim_ ^io\f_ ehin %2,- mshnb_nc] monol_ g[n_lc[f&
q[m jf[]_^ [lioh^ nb_ _jca[mnlc] [ln_ls il p_ch+ Pb_ _h^m i` nbcm fiim_ fca[nol_
q_l_ `cr_^ ni nb_ mech mi nb[n nb_ j_^c]f_ [ln_ls il p_ch ]iof^ \_ fca[n_^
qcnbion [ h_q ch]cmcih [n [hs ncg_ [`n_l `f[j l_jf[hn[ncih %Pcfah_l [h^ D_ch_l)
.65.&+ Pb_ l[ nm ç ch]cmilm q_l_ ]on mi [m ni jl_p_hn ohncg_fs fca[ncih i` nb_
j_^c]f_ p_mm_fm [h^ ^_mnlo]ncih i` nb_ `f[jm+

Pb_ [ln_ls il p_ch q_l_ fca[n_^ [n /) 0) 1 [h^ 2 ^[sm `iffiqcha `f[j l_ *
jf[hn[ncih+ 6/ `f[jm q_l_ n_mn_^+ Eh _cabn i` nb_g ]igjfc][ncihm q_l_ m__h
\_`il_ p[m]of[l fca[ncih+ Pb_m_ `f[jm q_l_ _fcgch[n_^+ Eh il^_l ni _mncg[n_
`f[j pc[\cfcns ]fchc][f msgjnigm %mech ]ifiol) i_^_g[& q_l_ l_acmn_l_^) [h^
nb_ mblche[a_ [m q_ff [m nb_ h_]linc] [l_[ q_l_ g_[mol_^ []]il^cha ni Pcfah_l
[h^ D_ch_l %.65.& `il 4 ^[sm+ =`n_l nb[ n hi ]b[ha_m ch nb_ molpcpcha `f[j ncmmo_
]iof^ \_ m__h+ Pb_ Ono^_hn n*n_mn q[m om_^ `il mn[ncmnc][f _p[fo[ncih i` nb_
l_mofnm+
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Pb_ [\^igch[f `f[jm i` nb_ l[nm \_][g_ gil_ il f_mm chn_hm_fs ]s[hinc]

[h^ i_^_g[niom ch l_f[ncih ni nb_ ncg_ i` p_hiom fca[ncih+ Oig_ `f[jm q_l_
jligch_hn ^o_ ni b[_gill[a_+ Pb_ jligch_h]_m ^cm[jj_[l_^ ^olcha nb_ j_lci^m
i` ncg_ _r[gch_^+ Pbim_ msgjnigm ^c^ hin [jj_[l [`n_l [ln_lc[ f fca[ncih+ Eh
nbcm ][m_ q_ mig_ncg_m ^c^ i\m_lp_ l_g[le[\f_ jimn*fca[ncih j[f_h_mm [fnbioab
]fchc][ffs [m]_ln[ ch[\f_ `f[j ncmmo_ [fn_l[ncihm l_mofncha `lig p_hiom il [ l *
n_lc[f \fii^ `fiq chn_llojncih q_l_ hin [fq[sm [ msgjnig i` ch]cjc_hn ncmmo_
fimm+ Pb_ j_l]_hn[a_ i` h_]linc]) j[lnc[ffs h_]linc] [h^ pc[\f_ `f[jm ^_j_h^_^
ih nb_ ncg_ i` p[m]of[l fca[ncih [`n_l `f[j l_jf[hn[ncih %Bca+ .&+

=n / ^[sm jimnij_l[ncp_fs) nb_ fca[ncih i` nb_ p_ch [m q_ff [m nb[n i` nb_
[ln_ls ][om_^ nin[f h_]limcm ch [ff nb_ `f[jm _r[gch_^+

Eh nb_ 0*^[s p_hiom*fca[ncih alioj) 4 `f[jm ion i` .- `f[jm b[^ \__h mo l*
pcpcha `offs+ Eh nb_ [ln_lc[ f*fca[ncih alioj) ihfs 1 ion i` .4 `f[jm ^cmjf[s_^ ]ig*
jf_n_ molpcp[f %Bca+ .&+ Pb_ hog\_l i` j[lnc[ffs il ]igjf_n_fs h_]linc] `f[jm
]ihmcmn_^ i` nqi cmf[h^ `f[jm [h^ . `f[j ion i` .- l_mj_]ncp_fs ih nb_ 0l^ ^[s
`iffiqcha p_hiom fca[ncih+ =`n_l [ln_l c[ f fca[ncih 6 ion i` .4 `f[jm %20 "X mbiq*
_^ j[lnc[ f molpcp[f) [h^ 1 ion i` .4 `f[jm %/1 "& b[^ h_]lim_^ ]igjf_n_fs %Bca+
.&+ >s nb[n ncg_) al_[ n_ l ^cm[^p[hn[a_m q_l_ ^o_ ni [ ln_ lc[ f l[ nb_ l nb[h ni
p_hiom i]]fomcih+ Pb_ `ch[f [giohn i` nb_ molpcpcha `f[j ncmmo_ q[m a_h_l[ffs
`ioh^ ih nb_ 2nb ^[s `iffiqcha p_hiom il [l n_lc[ f fca[ncih+ Qhncf nb_ 2nb ^[s)
cn q[m mncff jimmc\f_ `il [jj[l_hnfs pc[\f_ `f[jm ni \_]ig_ j[lnc[ffs h_]linc] il
`il j[lnc[ffs h_]linc] `f[jm ni ^_a_h_l[n_ chni ]igjf_n_ h_]limcm+ ?igjf_n_ `f[j

-



molpcp[f q cnbion i_^_g[ q[m i\n[ch_^ [n 1 ^[sm `iffiqcha p_hiom fca[ncih+
Diq_p_l) ch nb_ ][m_ i` [l n_lc[ f fca[ncih) ih_ `f[j ion i` .2 h_]lim_^ j[lnc[ffs
[h^ nqi `f[jm b[^ \_]ig_ nin[ffs h_]linc]+ Rclno[ffs ]igjf_n_ molpcp[f q[m [ n*
n[ch_^ ch nb_ [ln_lc[ f*fca[ncih alioj [n 2 ^[sm jimnij_l[ncp_fs+
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Bca+ .+ L _ l] _h n[a _ i` pc[\f_ ) j[ l n c[ f fs h_] li n c] [h^ ni n[ f fs h_] li n c] [\^ig ch[ f cm f[h^
` f[j m i` nb_ l [ n ch l_ f[ n ci h ni nb _ n cg _ i` f ca[ n cih i` nb _ _j ca [ m n l c] [ l n_ ls il p_ch)
r â ^[s i` f ca[ n cih [ ` n_ l ` f[j l_j f[ h n[ n ci h ) s â hog \_ l i` ` f[j m ch j_ l ]_h n ) = â
fca[ n cih _j ca [ m n l c ] p_ch) > â fca[ n cih _j ca [ m n l c] [ l n_ ls ) . â pc[\f_ ) / â j[ l n c [ f fs h _ *

]li nc] ) 0 â ni n[ f fs h_] li n c]

/+ O b l c h e [ a _
Arn_hmcp_ mblche[a_ i` `f[j ncmmo_ ]iof^ \_ m__h qb_h nb_ `f[jm h_]lim_^

[`n_l [ln_lc[ f il p_hiom fca[ncih [n / ^[sm %Bca+ /&+
Sb_h nb_ p_hiom ion`fiq q[m ch[^_ko[n_ nb_ mblche[a_ ch]l_[m_^ l[j c^ *

fs ch jlijilncih ni nb_ fimm i` `f[j ncmmo_ pc[\cfcns+ Eh[^_ko[n_ [l n_lc[ f ch`fiq
][om_^ f_mm mblche[a_ %5 "& \s nb_ m_]ih^ jimn*fca[ncih ^[s+ =`n_l nb[n) nb_
`f[j [l_[ ^_]l_[m_^ ]ihnchoiomfs [h^ nb_ mblche[a_ q[m [\ion 0- j_l ]_hn
qb_h `f[j h_]limcm q[m pcmc\f_+

Eh nb_ 0*^[s fca[ncih alioj ^c``_l_hn l_mofnm q_l_ [fmi `ioh^ ]ih]_lhcha
nb_ mblche[a_ i` `f[jm mojjfc_^ \s ch[^_ko[n_ p_hiom il [ ln_ lc[ f \fii^ `fiq+
Pb_ `f[j mblche[a_ q[m mcahc`c][hnfs a l_[ n_ l [`n_l [ l n_ l c[ f nb[h [`n_l p_hiom
fca[ncih %Bca+ 0X+

Oblche[a_ ch `f[jm [`n_l p_hiom fca[ncih ]iof^ `clmn \_ l_acmn_l_^ ih nb_
0l^ jimn*fca[ncih ^[s+ Pbcm q[m i\pciomfs ^o_ ni `f[j i_^_g[ qbc]b i]]oll_^
cgg_^c[n_fs [`n_l p_hiom fca[ncih+ =`n_l nb[n) hi gil_ mcahc`c][hn mblche[a_
[fn_l[ncihm q_l_ i\m_lp_^ ch nbcm alioj+

.



Pb_ ^c``_l_h]_m ch mblche[a_ q_l_ gil_ l_g[le[\f_ \_nq__h nb_ [ln_lc[f*
[h^ p_hiom*Eca[ncih aliojm [n 1 ^[sm jimnij_l[ncp_fs %Bca+ 1&+

=`n_l nb_ j_^c]f_ p_ch i]]fomcih ch `f[jm [jj_[lcha pc[\f_) hi mblche[a_
q[m g_[mol_^ ch ]igj[lcmih qcnb nb_ [\^igch[f cmf[h^ `f[jm qcnb nb_ moj*
jfscha p_mm_fm chn[]n+ =ln_lc[f i]]fomcih) biq_p_l) q[m mncff [\f_ ni ][om_
[ lioabfs /-" ^_]l_[m_ ch nb_ mct_ i` nb_ `f[j [l_[+ Eh nb_ cmf[h^ `f[jm)
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Bca+ /+ O b l che[a_ %ch j_ l ]_h n& i` l[ n [\^ig ch[ f cm f[h^ ` f[j m `i f fiq cha f ca [ n ci h i` nb_
_j ca [ m n l c] [ l n _ ls il p_ ch ih nb_ /h^ ji m n * l _ j f[ h n[ n ci h ^[s+ s â mb l ch e [ a _ %ch j_ l ]_h n & )

r â ^[s [ ` n_ l fca[ n cih ) [ â p_ch) \ â [l n_ ls
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( - + *

& . - (

* . - *
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*1 - *
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Bca+ 0+ Ob l ch e [a _ %ch j_ l ] _h n & i` l [ n [\^ig ch[ f cm f[h^ ` f[j m `i f fiq cha _j ca [ m n l c] [ l n_ ls
i l p_ch f ca[ n cih ih nb_ 0l^ j i m n * l _ j f[ h n[ n ci h ^[s



^cmil^_lm i` p_hiom ion`fiq q_l_ ]igj_hm[n_^ q_ff \_`il_ nbim_ i` [l n_lc[ f
ch`fiq) c+ _+ chmo``c]c_hn honlcncih [h^ irsa_h mojjfs i` nb_ `f[j ncmmo_+

>s nb_ 2nb jimn*l_jf[hn[ncih ^[s) [ ln_ lc[ f [m q_ff [m p_hiom h_ip[m]of[lc*
t[ncih b[^ aliqh mo``c]c_hn mi nb[ n nb_ fca[ncih i` nb_ j_^c]f_ p_mm_fm ^c^
hin [``_]n nb_ `f[j ncmmo_+ Pb_ `f[jm mbiq_^ hi mcahc`c][hn mblche[a_ %Bca+ 2&+
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Bca+ 1+ O b l che[a_ %ch j_ l ]_h n & i` l[ n [\^ig ch[ f cm f[h^ ` f[jm `i f fiq cha _j ca [ m n l c] [ l n_ ls
i l p_ch f ca[ n cih ih nb _ 1 nb j i m n * l _ j f[ h n[ n ci h ^[s

p
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( . - *

* . - *

* / - *

* 0 - *

* 1 - *

*2 -

Bca+ 2+ O b l ch e [ a _ %ch j _ l ] _ h n & i` l [ n [\^ig ch[ f c m f[h^ ` f[j m `i f fiq cha _j ca [ m n l c]
[ l n _ l s i l p_ch f ca[ n cih ih nb _ 2nb j i m n * l _ j f[ h n[ n ci h ^[s

0
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=n nqi ^[sm jimnij_l[ncp_fs) ch n_lloj ncih i` nb_ p_hiom ion`fiq il [ln_lc[ f

ch`fiq nblioab nb_ j_^c]f_ p_mm_fm f_^ ni nin[f `f[j h_]limcm+ .-- j_l ]_hn h_]li*
mcm q[m [fl_[^s pcmc\f_ ih nb_ /h^ ^[s `iffiqcha nb_ fca[ncih i` nb_ p_ch+ Eh
nb_ [ln_lc[f*fca[ncih alioj) .-- j_l ]_hn mech h_]limcm q[m `clmn hin_^ ih nb_
1nb jimn*fca[ncih ^[s+

.- - *

6 - *
5 - *
4-*
3-*
2-*
1-*
0-*
- + *

.-*

Bca+ 3+ J_]lim cm i` l [ n [\^ig ch[ f cm f[h^ ` f[j m `i f fiq cha _j ca [ m n l c] [ l n _ ls il p_ch f ca[ n cih
ih nb_ 0l^ j i m n * l _ j f[ h n[ n ci h ^[s) . â pc[\f_ ) / â h_]li n c] ) [ â [ l n_ ls ) p â p_ch) r â

^[s i` fca[ n cih ) s â `f[j h_] li m c m Wch j _ l ]_h n &

Pb_ 0*^[s [ln_ls* [h^ p_ch*fca[ncih aliojm mbiq_^ oh_ko[f h_]limcm l[n_m
%Bca+ 3&+ Pbcm [giohn_^ ni [\ion 2- " ch nb_ [ln_lc[ f*fca[ncih `f[jm [`n_l [h
chn_lp[f i` 4 ^[sm+ Khfs /- " i` nb_ `f[j mol`[]_ h_]lim_^ ch nb_ p_hiom*fca[*
ncih alioj+ >s nb_ 1nb jimn*ij_l[ncp_ ^[s [ff i` nb_ p_hiom*fca[ncih `f[jm b[^
b_[f_^ qcnbion ]igjfc][ncihm ch ]ihnl[mn ni nb_ [ln_lc[ f*fca[ncih `f[jm qb_l_
[h .5 " h_]limcm ]iof^ mncff \_ i\m_lp_^+ =n 2 ^[sm [`n_l nb_ `f[j l_jf[hn[ncih)
[ln_lc[ f fca[ncih hi fiha_l [``_]n_^ `f[j pc[\cfcns _cnb_l+

@ E O ? Q O O E K J

@olcha nb_ chcnc[f j_lci^ i` b_[fcha) nb_ molpcp[f i` cmf[h^ `f[jm ^_j_h^m
ih [^_ko[n_ \fii^ `fiq nblioab nb_ j_^c]f_ [ln_ls [h^ p_ch+ J_]limcm i]]olm
qb_h nb_ mojjfscha p_mm_fm \_]ig_ nblig\im_^ \_`il_ h_ip[m]of[lct[ncih cm
mo``c]c_hn+ Bf[j molpcp[f ch l[nm `iffiqcha fimm i` [ln_ls [h^ p_ch i]]olm q cnb *
ch oj ni 2 ^[sm %5& il 3 ni 4 ^[sm %.3) .4&+ Eh jcam `f[j molpcp[f q[m `ioh^
[fl_[^s oj ni 1 ^[sm %.4&+ Llipc^_^ nb_ j_^c]f_ p_ch il [l n_ ls b[m \__h i]*
]fo^_^ ]igjf_n_ molpcp[f cm m__h _[lfc_l+ J[e[dcg[ %.645& mno^c_^ nb_ p[mY
]of[lct[ncih i` _jca[mnlc] cmf[h^ `f[jm ch Scmn[l l[nm+ D_ `ioh^ nb_ `clmn p[m*
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]of[l ]b[hh_fm [m _[lfs [m nb_ /h^ jimn*l_jf[hn[ncih ^[s+ Pb_ h_ip[m]of[lct[*
ncih jli]_mm ^_p_fij_^ l[jc^fs mi nb[ n nb_ m_p_l[h]_ i` nb_ j_^c]f_ p_ch cm
[fl_[^s nif_l[n_^ `lig nb_ 0l^ jimn*ij_l[ncp_ ^[s+ Blig nb_h ih) p_hio$m
^l[ch[a_ i]]olm nblioab nb_ ]iff[n_l[fm [h^ nblioab nb_ h_q p_hiom ]b[hh_fm)
l_mj_]ncp_fs+ Pmol _n [f+ %.65-& ^_gihmnl[n_^ `f[j molpcp[f `iffiqcha fca[ncih
i` nb_ p_ch [n 0 ni 1 ^[sm hin ihfs ch _jca[mnlc] cmf[h^ `f[jm i` l[ nm \on [fmi
ch `f[he `f[jm i` jcam+ I]G__ _n [f+ %.65.& ]ih`clg_^ nbim_ `ch^cham+ Kh nb_
inb_l b[h^) O_l[`ch _n [f+ %.644& i\m_lp_^ ]igjf_n_ molpcp[f i` _[l `f[jm `if*
fiqcha fimm i` nb_ p_ch [`n_l nb_ 2nb ^[s+ K]]fomcih i` nb_ j_^c]f_ p_ch cm
[ b[t[l^ `il [h oh]igjfc][n_^ b_[fcha jli]_mm ch nb_ ][m_ i` [\^igch[f cmf[h^
`f[jm i` l[ nm oj ni 0 ^[sm jimnij_l[ncp_fs+ Eh []]il^[h]_ qcnb Bodchi %.644&
[h^ O_l[`ch _n [f+ %.644& ]s[hinc] [h^ i_^_g[niofm `f[jm h__^ hin [fq[sm \_*
]ig_ h_]linc]+ =`n_l nb_ 1nb jimnij_l[ncp_ ^[s) `off molpcp[f q[m i\n[ch_^ ch
nbim_ cmf[h^ `f[jm) ch qbc]b nb_ j_^c]f_ [ln_ls b[^ \__h fca[n_^+ Pb_ m[g_
l_mofn q[m [fmi `ioh^ \s O_l[`ch _n [f+ %.644& omcha nb_ _[l `f[j i` nb_ l[\\cn+
=]]il^cha ni Pmol _n [f+ %.65-& nb[n jichn cm l_[]b_^ ih nb_ 1nb ^[s `iffiqcha
`f[j l_jf[hn[ncih+ I]G__ _n [f+ %.65.&) biq_p_l) `ioh^ nb_ molpcp[f i` [\^igch*
[f cmf[h^ `f[jm ch nb_ l[ n hi fiha_l ^_j_h^_hn ih nb_ chn[]n j_^c]f_ [ln_ls [m
`lig nb_ 0l^ jimnij_l[ncp_ ^[s+ ?ihnl[ls ni nbcm) J[og[hh _n [f+ %.65.&) omcha
`foil_m]_hn gc]li[hacial[jbs) i\m_lp_^ nb_ `clmn \on `oh]ncih[ffs ohcgjiln[h n
p[m]of[l [h[mnigim_m nblioab nb_ monol_ fch_ [n 1 ^[sm+

Kol l_mofnm mbiq_^ nb[ n [h _``_]ncp_ h_ip[m]of[lct[ncih i` nb_ p_hiom
msmn_g cm [p[cf[\f_ ih_ ^[s _[lfc_l nb[h nb[ n i` nb_ [l n_ l c[ f msmn_g+ Pb_m_
`ch^cham [l_ ch e__jcha qcnb nbim_ g[^_ \s O_l[`ch _n [f+ %.644& [h^ Pmol _n
[f+ %.65-& $\on ch ]ihnl[mn ni I]G__ _n [f+ v%.65.&+ Pb_ ^_`chcncp_ [giohn i`
molpcpcha `f[j ncmmo_ q[m a_h_l[ffs m__h ih nb_ 2nb ^[s `iffiqcha nb_ fca[ncih
i` nb_ [ln_ls il p_ch+ I]G__ _n [f+ %.65.&) biq_p_l) i\m_lp_^ nb_ `ch[f l_mo fn
ih nb_ 0l^ ^[s+

S_ mojjim_ nb[n nb_ l_[mih qbs ^c``_l_hn ijchcih mbiof^ _rcmn [m ni nb_
mcahc`c][h]_ i` \inb p[m]of[l msmn_gm ni cmf[h^ `f[j molpcp[f l_mnm ch nb[ n nb_
_``_]ncp_h_mm i` [ln_lc[ f [h^ p_hiom h_ip[m]of[lct[ncih mbiqm ^c``_l_h]_m [m
ni ncg_+ Bf[j ncmmo_ molpcp_m) `iffiqcha fimm i` nb_ j_^c]f_ [ln_ls il p_ch) [n
2 ^[sm jimnij_l[ncp_fs+ >s nb[ n ncg_) nb_ ko_mncih i` qbc]b cm gil_ cgjiln[hn
`il `f[j molpcp[f7 nb_ [ln_lc[ f il p_hiom \fii^ `fiq â cm hi fiha_l l_f_p[hn+
>on \_`il_ nb[ n ^[n_) [ l n_ l c[ f ch n_lloj ncih cm [ bcab_l lcme nb[h p_hiom i]*
]fomcih+ =`n_l nb_ fca[ncih i` \inb j_^c]f_ p_mm_fm) nb_ _jca[mnlc] cmf[h^ `f[jm
i` l[nm qbc]b ]fchc][ffs b[^ [ pc[\f_ [jj_[l[h]_ ]ihncho_^ ni mbiq mblche[a_
%.3&+ ?ihnl[ls ni nbim_ `ch^cham) nb_l_ cm [h oh[g\caoiomfs ]ill_f[ncih \_nq__h
nb_ ]fchc][f [jj_[l[h]_ [h^ mblche[a_ `iffiqcha p_hiom il [ ln_ lc[ f fca[ncih+
Eh cmf[h^ `f[jm qcnbion pcmc\f_ pc[\cfcns ^cmil^_lm hi mblche[a_ ]iof^ \_ i\*
m_lp_^+

Scnb l_mj_]n ni nb_ ^c``_l_hn giljbifiac][f m nlo] nol_m i` nb_ bog[h [h^
l[ n mech cn cm hin jimmc\f_ ni [jjfs nbim_ l_mofnm ni ]fchc][f jl[]nc]_ qcnbion
ko[fc`c][ncih+ J_p_lnb_f_mm) nb_ `ch^cham ^i jlipc^_ [ \[mcm `il jimmc\f_ ^loa
nl_[ ng_hn ni jl_p_hn `f[j ^cmil^_lm+ F+ D+



O Q I I = N U

Qmcha [ mj_]c[f p[m]of[l fca[ncih n_]bhcko_) [ln_lc[ f [h^ p_hiom h_ip[m*
]of[lct[ncih q_l_ mno^c_^ ch 6/ [\^igch[f cmf[h^ `f[jm ch Scmn[l l[nm+ Pb_
mno^s q[m oh^_ln[e_h ni ]f[lc`s nb_ `oh]ncih[f mcahc`c][h]_ i` nb_ [ ln_ lc[ f [h^
p_hiom ]cl]of[ncih `il nb_ cmf[h^ `f[jm pc[\cfcns+ â Hca[ncih i` nb_ _jca[mnlc]
[ln_ls %h : 20& il _jca[mnlc] p_ch %h : 06& q[m ][llc_^ ion ih nb_ /h^) 0l^)
1nb [h^ 2nb jimn*l_jf[hn[ncih ^[sm+ Oblche[a_ [h^ h_]limcm q_l_ g_[mol_^ ^[cfs
`il m_p_h ^[sm [`n_l p[m]of[l fca[ncih+ 4 `f[jm ion i` .- mbiq_^ mcahm i` mo l*
pcp[f [`n_l p_hiom fca[ncih ih nb_ 0l^ jimn*l_jf[hn[ncih ^[s+ Pb_ mblche[a_
q[m /- ") h_]limcm /2 "+ â Biffiqcha [ln_ lc[ f fca[ncih)1 `f[jm ion i` .- q_l_
`ioh^ pc[\f_) mblche[a_ q[m /4 ") h_]limcm 2- "+ Eh nb_ 1*^[s p_hiom*fca[ncih
alioj) [ff `f[jm b_[f_^ qcnbion ]igjfc][ncihm qb_l_[m [`n_l nb_ j_^c]f_ [ln_ls
i]]fomcih [\ion .5 j_l ]_hn i` nb_ `f[j h_]lim_^) [h^ mblche[a_ q[m /- j_l
]_hn+ Hca[ncih i` nb_ [ln_ls il nb_ p_ch j_l`ilg_^ ih nb_ 2nb jimn*ij_l[ncp_
^[s ][om_^ hi `f[j ncmmo_ ^cmil^_l+ R_hiom fca[ncih q[m l_mjihmc\f_ `il f_mm
mblche[a_ nb[h [ln_ lc[ f i]]fomcih+ @olcha nb_ `clmn 2 ^[sm `iffiqcha `f[j l_ *
jf[hn[ncih) nb_ `f[j ncmmo_ l_mjih^_^ ^c``_l_hnfs ni nb_ i]]fomcih i` nb_ j_^c]f_
[ln_ls il p_ch+ R_hiom ion`fiq ^cmil^_lm q_l_ ]igj_hm[n_^ `il _[lfc_l nb[h
nbim_ i` nb_ [ln_lc[ f ch`fiq+

NAOQIA

;Zk`fe [àXc`d \ekXk`fe jXe^l`e\ `eX[\hlXk\ [\j m\ `e \j \k [\j Xik\i\j jli cX gi`j\
[àle cXdY\Xl XY[fd `eXc Z_\q [\j iXkj

D _ c h _ l) D+ n ) P c . a h _ l) =+) K m q [ f ^ ) L+) A l g c ] b) P+

Kh [ z no^ cz oh_ h z ip[ m]o f[ l c m [ n ci h [ l nz l c_ f f_ _ n p_ ch_om_ j [ l oh_ g _ nb i ^ m mj _ *
] cy f_ ^_m f ca [ no l_ m mo l ^_m [ l n_ l_ m + ?igg_ g [ n_ l c_ f ù z no ^ _ m m_ lp [ c_ h n 6/ f[g\_[or
[\^ig ch[or _h `i lg _ ^ çc fin ]b_t ^_m l [ nm S cmn[ l + @_m _rj_ l c_h ]_ m ^ _p [ c_h n ^ihh_ l
.çz] f[ c l ] c m m _g _h n mo l .çcg ji l n[ h ]_ `ih] n cihh_ f f_ ^_ f[ ] cl] o f[ n ci h m[hao ch _ [ l nz l c_ f f_
_n p_ ch_om_ jio l f[ j l c m_ ^_m f[g\_[or + @_m f ca [ no l_ m ^ ç[ l n _ l c [ _j ca [ m n l c ] [ %h : 20&
io ^_ p_h[ _j ca [ m n l c][ %h : 06& ihn z nz _rz]o nz _ m ^_orcüg_) n li cm cüg_) k o [ n l c üg _
io ] chko cüg_ dio l [j l ü m f[ l _ j f[ h n[ n ci h ^_m f[g\_[or + =o ]io lm ^_m 4 Fiolm ko c moc*
p[ c_h n f[ f ca [ no l_ ) koi n c^ c_ hh _g _h n ih [ g _mo lz oh_ ]ih m n l c] n ci h _n ^_m h _] li m_ m
^_m f[g\_[or + Oc oh_ p_ ch_ f ca [ no lz _ 0üg_ diol [ j l ü m f[ z n[ c n l _ j f[ h n[ n ci h ^_m f[g\_[or )
4 f[g\_[or mo l .- ih n mo lpz]o 8 ]ih m n l c] n cih [ z nz l _g [ lk o z _ _h /- ~,i) h _ ] li m_ m _h
/2 " ^_m ][m+ Oc ]çz n[ c n oh_ [ l n ü l _ f ca[ no lz_ ) ^ _m f[g \_[or mo lp cp [ c_ h n _h 1 mo l .-)
] ih m n l c] n cih m_ g [h c`_ m n[ c n _h /4 ~,i) h z ] li m_ _h 2- "+ @[hm f_ a lioj _ [p_] oh_ f ca [ *
no l_ p_ ch_om_ ) _rz]o nz _ 1üg_ diol ) niom f_m f[g\_[or mo lp cp [ c_h n m[h m ]igjfc][ n cihm +
@[hm f_ a lioj_ ^_m f ca [ no l_ m [ l nz l c_ f f_ m ) y j _o j lü m .5 " ^_m f[g\_[or m_ h z ] li n c m [ c_ h n
_n /- " ù _ h n l _ _or z n[ c_h n ]ihm nl c] n c ` m +

@_m f ca [ no l_ m _rz]o nz_ m 2üg_ dio l [j lü m oh _ l_j f[ h n[ n ci h ) mi cn [ l nz l c_ f f_ ) mi c n p_ c*
h_o m_ h_ a zh [ c_h n j[ m f_ n cmmo ^_m f[g\_[or + @_m f ca [ no l_ m p_ ch_om_ m ihn _ h n l [ ch z
oh_ ]ih m n l c] n ci h g [ch m cg ji l n[ h ]_ ko_ ^_m f ca [ no l_ m [ l nz l c_ f f_ m +

=o ]io lm ^_m j l_g c_ l m dio lm [ j l ü m oh_ l _ j f[h n[ n ci h ) f_ n cm mo ^_m f[g\_[or [ jlz*
m _h nz ^_m l z [] n ci h m \ c_h ^ c ` `z l_h n_ m + Hçch n_ l lo j n ci h ^o ]io l m p_ ch_or z n[ c n ]igj_hmz_
j fo m ni n ko_ ]_ f f_ ^o ]io l m [ l nz l c_ f +
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TO M;GG?H@; M MOHA

>`\ Q`ible^ \`e\i e`Z_kX[\hlXk\e m\efj\e
f[\i Xik\i `\ cc\e < clkm\ijfi^le^ Xl] [Xj ? `e_\`c\e XY[fd `eXc\i Cej\ccXgg\e

[\i LXkk\

D _ c h _ l) D+ n ) P c .a h _ l) =+) K m q [ f ^ ) L+) A l g c ] b) P+

Icf _ ch _ l mj_t c_ f f_h C_`[cIca[nol*I_nbi^_ q o l^ _ ^c_ [ l n_ l c_ f f_ oh^ p_him_ J_i*
p [ meo f[ l c m [ n ci h [h 6/ [\^ig ch[ f_h Eh m_ f f[ jj _h pih S cm n[ l *N [ n n_h o h n_ l m o ]b n + @c_m_
R _lmo]b_ mi f f n_h ^c_ `ohe n cih_ f f_ >_^_o noha ^_ l R_h_h* oh^ = l n_ l c _ h t c le o f[ n ci h \_cg
A chb_ c f_h _ ch _ m Eh m_ f f[ jj _h m p_ lm n[h^ f c]b g []b_h + @c_ Q h n_ l\ ch^oha ^_ l =+ _j ca [ m n l c ] [
Wh : 20& i^ _ l ^_ l R+ _j ca [ m n l c][ %h : 06& q o l^ _ [g /+) 0+) 1+ i^ _ l 2+ P[a h[]b
H [jj _h l_j f[ h n[ n ci h pi la _higg_h oh^ ^c_ O]b log j `oha miq c_ ^c_ J _e li m_ ` f[ ] b _ o\_ l
4 P[a_ h [ ]b C_`[` c f ca[ no l a_g_mm_h + J[]b H ca[ no l ^_ l R_h_ [g 0+ P[a h[ ]b H [jj_h *
l _ j f[ h n[ n ci h c c\_ l f_\ n_h 4 pih .- Eh m_ f f[jj_h + @c_ H [jj_h m]b log j `oha \_ nlo a /- ")
^c_ J _e li m_ l[ n_ /2 ~,i+ J[]b Qh n_ l\ ch^oha ^_ l = ln_ l c_ c c\_ l f_\ n_h 1 pih .- b[jj_h )
^c_ H [jj _h m]b log j `oha \_ nloa /4 ") ^c_ J _e li m_ l[ n_ 2- "+ >_c R _h_h f ca [ no l [g 1+
ji m nij _ l[ n cp _h P[a c c\_ l f_\ n_h [ ff_ [ \^ig ch[ f_h Eh m_ f f[ jj _h ibh_ Gigjfce[ n cih_h )
q [b l _ h ^ h [ ]b = l n_ l c_ h *Qh n_ l\ ch^oha hi]b _ nq [ .5 " ^_m H[jj_ha_q _\_ m h _e li n c m ] b
q o l^ _ oh^ ^c_ H [jj_h m]b log j `oha /- " [omg []b n_ + Q h n_ l\ ch ^oha ^_ l O n c _ f [ l n_ l c_ i^_l
*p_h_ [g 2+ ji m nij_ l[ n cp _h P[a b [ n n_ e_ ch _h Ach`fo> g _b l [o` ^[m eigj fce[ n cih m fi m_
A chb_ c f_h ^_m H[jj_ha_q_\_m + R _h_h f ca [ no l p _ lo l m [ ] b n_ _ ch_ a _ l ch a _ l_ O]b log j `oha
[fm ^c_ ^_ l =ln_lc_ + SObl_h^ ^_ l _ l m n_h 2 P[a_ h[ ]b N_j f[h n[ n cih q [ l ^c_ N_[f_ n cih
^_m C_q_\_m [o ` ^c_ Q h n_ l\ l_ ] b oha ^_m p_him_h i^_ l [ l n_ l c_ f f_ h > fo n` fo mm_m oh n_ l *
m]b c_^ f c]b + O ni loha_h ^_m p_him_h =\`fomm_m q o l^ _h _ b _ l eig j_h m c_ l n [ fm ^c_ Ehmo``c*
t c_ht ^_m [ l n_ l c_ f f_ h Vo`fomm_m+

N A O í I A J

?]\Zkfj [\ le XYXjk\Z`d `\ekf jXe^l`ef m\efjf f Xik\i`Xc `eX[\ZlX[f
\e cX Z`ZXki`qXZ`xe [\c kiXjg cXek\ XY[fd `eXc \e cXj iXkXj

D _ c h _ l) D+ n ) P c .a h _ l) =+) K m q [ f ^ ) L+) A l g c ] b) P+

I_^ c[h n_ oh gzni^i _mj_] c[ f ^_ f ca [ ^o l[ m p [ m]o f[ l_ m m_ _ m no^ c| f[ h_ip[m]o f[*
l ct[] c|h [ l n_ l c[ f s p_him[ _h 6/ n l [ m j f[ h n _ m [ cm f[^im _h l [ n[ m S cmn[l + Him _rj_lcg_h*
nim n_h c[ h jil i\d_ n cpi _p c^ _h] c[ l f[ mcah c` c][] c|h `oh] cih[ f ^_ f [ ] c l]o f[ ] c|h p_him[
s [ l n_ l c [ f _h f[ ] c] [ n l ct[ ] c|h ^_ fim n l [ mj f[ h n_ m + H[m f ca [^o l[ m ^_ f[ [ l n_ l c [ _j ca [ m n l c][
%h : 20& i ^_ f[ p_h[ _j ca [ m n l c ] [ %h : 06& `o _ lih l_[ f ct [^ [ m /+) 0+) 1+) i 2+ ^c[ ^_m*
jozm ^_ f[ l_ cgjf*[h n[] c|h ^_f n l [ mj f[ h n_ 8 f[ ]ih nl [ ] ] c| h s cf[ h_] li m cm ^_ fim n l[m *
jP[hcn_m `o _ lih mig _ nc^ [ m [ ]ih nli f jil g_^ c] c|h ^ c[ l c[ ^ o l[ h n_ 4 ^{[m ^_ mjoz m ^_
f ca[^im fim p[mim+ Hca[^[ f[ p_h[ ) [f n _ l ] _ l ^c[ ^_ f[ l_j f[ h n[ ] c| h ^_ fim n l [ m j f[ h n _ m
mi\ l_p cp c[h 4 ^_ fim .- ][mim8 m_ jo^i i\ m_ lp [ l f[ ] ih n l [ ]] c| h _h oh /- " s f[ h _ ] li *
mcm _h oh /2 " ^_ fim ][mim+ =f f ca [ lm_ f[ [ l n_ l c [ mi\ l_p cp c[h 1 ^_ fim .- n l[ mj f[ h n_ m )
j li ^ o ] cz h ^i m_ f[ ] ih n l [ ]] c| h _h oh /4 " s f[ h_]li m cm _h oh 2- " ^_ fim ][mim+
Ah _f a loji ]ih f[ f ca [^o l[ ^_ f[ p_h[) _ `_ ] no [^ [ _f ] o [ l ni ^c[) mi\ l_p cp c[h ni^im
fim n l [ m j f[ h n _ m mch ]igj fc][] cih_ m ) g c_h n l [ m ko_) ch n_ l log j c^ [ f[ ] cl ] o f[ ] c| h _h _f
bcfi ^_ f[ [ l n_ l c[ ) [ f l _ ^ _^ i l ^_ oh .5 " ^_ fim n l [ m j f [ h n _ m j l _ m _h n[ li h h _] li m cm s _h
oh /- " m_ jo^ c_ lih i\m_ lp [ l ]ih nl[ ]] cih_m + H[m f ca [ ^o l[ m l_ [ f ct [^ [ m _f ko ch ni ^c[
^_ mjoz m ^_ f[ l_j f[ h n[ ] c|h ) n [h ni [ l n_ l c [ f ]igi p_him[ hi [ ` _] n[ \ [h _f n_ d c^i ^_ $fim
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n l [ m j f[ h n_ m + H[m f ca [ ^o l[ m p_him[m j lipi][\[h g _hi l_ m ] ih n l [ ]] ci h _ m ko_ f[m [l n_ *
l c[ f_m + @ o l[h n_ fim ] ch]i j l cg _ li m ^ {[m ^_ b _ ]b [ f[ l_ j f[ h n[ ] c| h _f n_ d c^i 7^_ fim n l [ m *
j f[h n_ m l_ [] ] ci h [ \ [ ^_ `i lg [ ^ c`_ l_h n_ [ cf[ ch n_ l lo j ] c| h ^_ f[ ] c l ] o f[ n ci h _h _f bcfi
^_ f[ [ l n_ l c [ i p_h[+ H[ ch n_ l lo j ] c| h ^_ f[ ] c l ] o f[ n ci h p_him[ m_ ]ig j_h m[\[ [h n_ m
ko_ f[ [ l n_ l c[ f +

N A B A N A J ? A O

.+ <iX`k_nX`k_\' @)5 Ll_ f cg ch[ls K\m_l*
p [ ncih m ih nb _ R[m]o f[ l ?b[hh_ fm ch Po\_
L_^c]f_m + >lcn+ F+ j f[m n + Oola+) 0 71- ) .62-+

/+ =_\iip' A) Q)' Gp\ij' G) <)' ;i[iXe'
A)' LpXe' N) D)5 Pb_ A``_] nm i` Cl[pcns ih
@_f[s_^ [h^ P l[h mj f[ h n_ ^ @_f[s_^ Po\_^
Bf[jm+ Lf[mn) l _ ]ih m n l + Oola+) 31 7 .23) .646+

0+ >\i^Xe^' G)' T[iXm`Z' @)5 R_hiom ?ih*
a_m n cih i` B f[jm P l_[ n_^ \s =jjfc][ n cih
i` H__]b_m+ >lcn+ F+ j f[m n + Oola+) .0 7 .54)
.63-+

1+ @la`ef' N)5 ?ih nl c\o n cih i` nb_ =rc[f
[h^ L _ l `i l[ ni l R [ m]o f[ no l_ ni ? cl]o f[ n cih
ch Bf[jm+ Lf[mn ) l _ ]ih m n l + Oola+) 3- 76/)
.644+

2+ A`cc\j' B)' G`ccXi[' >) L)5 Pb_ Llch] cj f_
[h^ =ln i` L f[m n c] Oola_ls + Hcnnf_) >liqh
[h^ ?i+) >imnihâPilihni ) . 7.1.) .624+

3+ G\ Ai\^fi' D)5 Boh^ [g _h n[ f P _]bh cko_m
i` L f[mn c] Oola_ls + A+ oh^ O+ H cpchamnih_
Hn^+) A ^ ch \ o la bâHih^ih) .-/ 7 .63/+

4+ GZE\\' H) B)' =cXib\' B) G)' GXebk\(
cfn ' L) N)5 Oolpcp[ f Bi f fiq cha R[m]o f[ l
?igjligcm_ ch [h Em f[h^ Oech Bf[j+ Lf[mn )
l _ ]ih m n l + Oola+) 34 7 /--) .65.+

5+ G`ckfe' M) B)5 Arj_ l cg _h n[ f O no^ c_m ih
Em f[h^ Bf[jm+ .+ Pb_ Oolp cp cha H_hanb+
Lf[mn ) l_ ]ih m n l + Oola+) 15 7 241) .64.+

6+ Gp\ij' G) <)5 Ehp_m n ca[ n cih i` Oech
B f[j J_]limcm + Eh7 Cl[b\) S+ oh^ ?b+ Is_lm
%A^+& 7 Oech B f[jm + Hcn nf_) >liqh [h^ ?i+)
>imnih+

.-+ HXbXa`dX' N)5 Diq Oiih @i R_hiom
@ l[ ch[a_ ?b[hh_ fm @_p_fij [n nb _ L_ l c *
jb_ ls i` [ B l_ _ B f[j< = Ono^s ch N[nm+
>lcn+ F+ j f[m n + Oola+) 0. 7 0--) .645+

..+ HXldXee' =)' MZ_fe' @)' Dle^' Q)5
C_`[` c m n loe no l oh^ @o l]b\ fo no ha ` l_ c_ l
D [o n n l [ h mj f[ h n [ n_ cg P c_ l_rj_ l cg _h n ch
=\b[ha cae_ c n pih cb l_ l C_`[`lp_lmilaoha +
H[lshaif + NbchiH) 3- 7 312) .65.+

./+ JXkk\ijfe' N) D) M)5 Pb_ Oolp cp[ f i`
Oech B f[j m ch nb_ Lca+ >lcn+ F+ j f[ m n + Oola+)
/. 7 ..0) .635+

.0+ J\\k' ?) Q)' JXkk\ijfe' N) D) M)5 Pb_
A mm_h n c[ f m i` L f[m n c] Oola_ ls + >f[]eq+
MZc\ek) Lo\f+) Kr`il^) 35 7 .630+

.1+ M\iX]we' >)' M_\Xi`e' U) =)' A\fi^`X[\'
H) A)5 Pb_ R [m]o f[ l ct[ n cih i` B l__ Bf[jm+
= ?fch c][f [h^ Arj_l cg _h n[ f ?ill_ f[ n cih +
Lf[mn ) l _ ]ih m n l + Oola+) 3- 7 /00) .644+

.2+ MkiXlZ_' <)' GliiXp' @+ ?)5 P l[h m `_ l
i` ?igjimcn_ Cl[` n q c nb Egg_^ c[ n_ Oo no l_
=h[m nigimcm i` Enm R [m]o f[ l L_^c]f_ I_[*
mo l cha H_mm nb [ h ih_ gg ch Ar n_ lh [ f @c[*
g _ n_ l Qmcha I c]limo la c][ f P_]bhcko_m +
Lf[mn ) l _ ]ih m n l + Oola+) 1- 7 0/2) .634+

.3+ N`c^e\i' ;)' B\`e\i' B)5 J_ip[meo f[*
l cm[ n cih [\^ig ch [ f_ l Eh m_ f f[ jj_h ^_ l N[nn_+
V+ _rj_l+ ?bclola +) .1 7 /60) .65.+

.4+ Njli' B)' >Xe`cc\i' ;)' MkiXlZ_' <)5
J_ip[m]o f[ l ct [ n cih i` Oech Bf[jm + Nion_
[h^ Pcgcha+ Lf[mn ) l _ ]ih m n l + Oola+) 33 7 52)
.65-+

@l+ =+ Pcfah_l) B l c_ ^ l c] b O]b c f f_ l Qhcp_lmc ns ) I_^c][ f B[]o fns )
>[]b m nl[ m m_ .5) 36-- F_h[) C_lg[h @_gi]l[ n c] N_jo\fc]
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Dimj cn[ f i` L f[m n c] Oola_ ls ) Li f[h c][ V^l|d %Li f[h^&
@ cl_] ni l =mm+ Lli`+ G+ Gi\om) I+ @+

@ _j[ l ng _h n i` J_o li mo la_ ls ) =][^_gs i` I_^c]ch_) S li] f[q %Li f[h^ &
? b[ clg [h =mm+ Lli`+ F+ S li°me c ) I+ @+) Lb+ @+

GIF;=75@ HF95HA9BH C: A5L=@@C7F5B=C:57=5@
89:CFA=H=9G

G+ G K > Q O ) F + S N K † O G E ) I + SUPU?V=G ) F+ O P A LJ EAS OG E

Ic^*`[]_ oh^_l^_p_fijg_hn [h^ il\cn chpifp_g_hn qcnb _p_hno[f ]l[hc[f
p[ofn ^_`ilgcnc_m \_fiha [giha nb_ gimn ]b[l[]n_lcmnc] `_[nol_m ch nb_ g[dilcns
i` ]igjioh^ g[rcffi]l[hci`[]c[f [hig[fc_m+ Qhncf kocn_ l_]_hnfs) mola_ls `il
nb_ m_p_l_mn [h^ gimn ^cm`caolcha ^_`ilgcnc_m b[^ \__h fcgcn_^ ni hi gil_
nb[h j[ffc[ncp_ jli]_^ol_m mo]b [m _s_\liq nl[hmjimcncih ch bsj_ln_filcmg il
[h ihf[s \ih_ al[`n [jjfc][ncih ch nb_ g[h[a_g_hn i` `[]c[f \ih_ l_nlomcih+
Arn_hmcp_ \ih_ mnlcjjcha [h^ imn_inigc_m [m q_ff [m ch nl[]l[h c[f chn_lp_hncihm
q_l_ [fgimn `il\c^^_h _r]_jn ch pcn[f ch^c][ncihm) il [n f_[mn nl_[ n_^ [m oh *
l_[mih[\f_) nii lcmes [h^ p_ls ^[ha_liom jli]_^ol_m+

Lli]__^cha `lig nb_ jcih__lcha qilem ]igg_h]_^ ip_l 2- s_[lm [ai \s
S[mmgoh^ [h^ _f[\il[n_^ f[n_l ih \s Ccffc_m [h^ D[llcmih) [ g[dil \ l_[e *
nblioab q[m g[^_) \_achhcha `lig .634) \s L[of P_mmc_l) [ Bl_h]b mola_ih
qbi ^_p_fij_^ ^_n[cf_^ g_nbi^m `il [h [jjli[]b ni ^_`ilgcnc_m ohncf nb_h
l_]eih_^ ni \_ ch]ol[\f_ [h^ ionmc^_ nb_ m]ij_ i` mola_ls+ P_mmc_l l_]iahct_^
nb[ n mo\j_lcimn_[f _rjimol_ [ffiq_^ _rn_hmcp_ imn_inigc_m [h^ m[`_ gi^_ffcha
i` nb_ ]l[hci`[]c[f \ih_m) nb_ nl[hmjimcncih i` nb_ mi*][ff_^ `oh]ncih[f il\cnm
ch]fo^_^+ Iil_ip_l) b_ jlip_^ nb_ _``c][]s i` nb_ mcgofn[h_iom ]ill_]ncih i`
jl[]nc][ffs [ff ^_`ilgcnc_m) [m q_ff [m nb_ ohko_mncih[\f_ [^p[hn[a_m [h^ mo l*
jlcmchafs fiq lcme i``_l_^ \s nb_ ch nl[]l[h c[f [jjli[]b+

Pb_ `l_ko_hnfs _h]iohn_l_^ ^_`ilgcnc_m qbc]b ^_g[h^ g[rcffi]l[hci`[]c[f
mola_ls ch]fo^_ m_p_l_ `[]c[f ]f_`nm) `[]cimn_himcm) ]l[hci`[]c[f gc]limigc[)
Pl_[]b_l*?iffchm msh^lig_) ]l[hcimn_him_m) [h^ ]ihm_ko_h]_m i` _rn_hmcp_ n l[o *
g[+ J_[lfs [ff nb_ [\ip_ g_hncih_^ ]iha_hcn[f ^cmil^_lm ][h \_ ]ihh_]n_^
qcnb) il jli^o]_ il\cn ^cmjf[]_g_hn ]iggihfs ][ff_^ bsj_ln_filcmg+

Pb_ kocn_ ]iggih ^cpcmcih chni g[rcffi`[]c[f %IB& [h^ ]l[hci`[]c[f mo l *
a_ls %?BO& [jjfc_m l[ nb_ l ni nb_ _rnl[* il ch nl[]l[h c[f [jjli[]b qcnbion moa*
a_mncha _cnb_l nb_ m_p_lcns i` ]iha_hcn[f ^cmil^_lm il nb_cl ]f[mmc`c][ncih chni nb_
ä] l[h c[ fã il ä`[]c[fã aliojm+ Pbom) `il _r[gjf_) molac][f ij_l[ncihm `il m_p_l_
äg[rcff[lsã jimn*]f_`n ^_`ilgcnc_m ][h jlip_ _p_h gil_ ^c``c]ofn nb[h mola_ls

,,



`il ä] l[h c[ fã il\cn ^cmjf[]_g_hn) [h^ ch mig_ ^cmil^_lm l_a[l^_^ [m _mm_hnc[ f*
fs ä] l[h c[ fã %_+ a+) j f[aci]_jb[fs& ][l_`of _r[gch[ncih ][h l_p_[f ]ih]igcn[hn
`[]c[f g[f`ilg[ncihm+ =j[ln `lig nb[n) _p_h nb_ [jjli[]b ]lcn_lcih g[s \_ gcm*
f_[^cha [m) `il chmn[h]_) \inb nb_ nl[hm]l[h c[ f [h^ nb_ ch`l[\[m[f lion_m ][h \_
om_^ `il ^_[fcha qcnb bsj_ln_filcmg+

Pb_ p[ao_ ^cmnch]ncih \_nq__h mig_ IA [h^ ?B mola_ls l_`f_]nm) ni [ ]_ln[ch
^_al__) nb_ l_mofnm i` _g\lsihc] [h^ [h[nigc][f mno^c_m qbc]b b[p_ jlip_^
g[hs ]l[hc[f [h^ `[]c[f g[f`ilg[ncihm ni \_ ch n_ll_ f[ n_^ ch e__jcha qcnb nb_
nb_ils nb[n nb_ ]l[hc[f \[m_ `oh]ncihm [m [ n_gjf[n_ `il ojj_l `[]_ ^_p_f*
ijg_hn+

Oogg_^ oj) [j[ln `lig nb_ jl[]nc][f [h^ ^c^[]nc] l_[mihm) mnc]echa ni [
mnlc] n hig_h]f[nol_ `il nb_ molac][f jli]_^ol_m cm l[ nb_ l cll_f_p[hn) [ff nb_
gil_ mi [m ch g[hs m_p_l_ $^_`ilgcnc_m [ ]ig\ch_^ [jjli[]b cm nb_ ch_pcn[\f_
]iggih jl[]nc]_+

=m _rn_hmcp_ IA [h^ ?BO [l_ p_ls ^c``c]ofn ij_l[ncihm chpifpcha [ ^_al__
i` b[t[l^) [ff ch^c][ncihm `il nb_g gomn \_ _rnl_g_fs ][l_`of [h^ q_ff ]ih*
mc^_l_^+ Pb_ ]ihn_gjil[ls l_mofnm [l_ p_ls aii^) ch^__^) [h^ jli\[\fs \_nn_l
nb[h nbim_ [n nb_ p_ls \_achhcha8 h_p_lnb_f_mm) nb_ ^_[nb l[n_ cm mncff ch nb_
l_acih i` / ") [h^ nb_ nin[f hog\_l i` ]igjfc][ncihm _r]__^m .2 " i` nb_
][m_m ]ih]_lh_^ %3&+ Bil nbim_ l_[mihm) ch il^_l ni [pic^ [hs jimmc\f_ ]b[la_
i` johcmb[\f_ il _p_h _rj_lcg_hn[f []ncpcns) q_ ^i hin) [m [ lof_) [al__ ni
ij_l[n_ ih g_hn[ffs b[h^c][jj_^ j[nc_hnm [m nb_s ][h h_cnb_l [jjl_]c[ n_ hil
jli`cn `lig mo]b mola_ls+ K\pciomfs) c` nb_l_ cm [h ijncih i` gchil il _p_h
j[ffc[ncp_ \on _``c]c_hn mola_ls) nb_ g[dil ij_l[ncihm [l_ l[ nb_ l [pic^_^ il
mnlc]nfs fcgcn_^ %Bca+ .&+

E`) ih ][l_`of _r[gch[ncih) IB il ?BO m__g ni \_ nb_ ihfs _``c]c_hn [h^
l_[mih[\f_ mifoncih) [ ^_n[cf_^ [h[fsmcm i` nb_ _rcmncha molac][f ijncihm cm g[^_+
Pb_ jf[hhcha i` nb_l[j_onc][f mnl[ n_as jli]__^m gimnfs `lig jbinial[jbm) ^_h*
n[f ][mnm) [h^ T*l[s l[ n[ mo]b [m ]_jb[fig_nlc] nl[]cham) nigial[gm) [l n_ l ci *
al[gm [m q_ff [m ]igjon_lct_^ nigial[jbs+ Oig_ncg_m) g[mem g[^_ `lig nb_ l *
gijf[mnc] g[n_lc[fm il _p_h jf[mn_l*i`*L[lcm b_[^ `caol_m [l_ om_`of `il [ gil_
jl_]cm_ [h[fsmcm+ I_nc]ofiom h_olil[^cifiac][f _r[gch[ncih) ch]fo^cha ?P) cm
i\fca[nils+

@_p_fijcha ]l[hc[f ^_`ilgcnc_m ][h kocn_ i`n_h \_ []]igj[hc_^ \s ]_l_\l[f
[hig[fc_m+

Eh ][m_m i` bs^li]_jb[fs il ]iha_hcn[f ]_l_\l[f ]smnc] ][pcnc_m) ch nl[]l[hc[f
l_f[ncihmbcjm mbiof^ \_ _p[fo[n_^ [h^) c` h_]_mm[ls) jl_ij_l[ncp_ mbohn ij_l*
[ncihm j_l`ilg_^+

@ _ n [ c f _ ^ [ h [ f s m c m
Oola_ls `il jimn*]f_`n gc^*`[]_ oh^_l^_p_fijg_hn [h^ `il gcf^_l `ilgm

i` `[]cimn_himcm cm mi `[l nb_ gimn `[gcfc[l [h^ jijof[l mifoncih+ Pbcm cm \_*
][om_ i` nb_ `l_ko_h]s i` mo]b ^cmil^_lm [h^ nb_ l_f[ncp_fs mcgjf_ nl_[ ng_hn
chpifp_^) ]ihmcmncha gimnfs ch g[rcff[ [^p[h]_g_hn i` nb_ H_ Biln E [h^ ?L,
nsj_m %Bca+ /) 0&+



Bca+ .+ L[ f f c[ n cp_ n l _ [ ng _h n i` o h c f[ n_ l [ f jim n*] f_ ` n ^_ `i lg cns ) %[ & Eh m n_ [^ i` g [r c f f[ ls
imn_i nigs) ihfs \ih_ a l[ ` n ch a q [m j_ l `i lg _^ `i f fiq_^ \s lb ch i j f[ m ns []]i l^ ch a ni
>f[cl+ @_mjcn_ 0l^ *] f[mm i]] fom cih % ] & ko cn_ m[ n cm `[] ni ls j [ n c _ h n çm [ j j _ [ l [ h ] _ q[m []b c_p *

_^ %\&

Pb_ gimn ]b[ff_hacha cm jli\[\fs nb_ nl_[ ng_hn i` mg[ff) R*mb[j_^ g[rcff[
ch \cf[n_l[f ]f_`nm ^_g[h^cha molac][f qc^_hcha [h^ nl cj[lnc n_ imn_imnigs+ Eh
mo]b ][m_m) [j[l n `lig nb_ `[gcfc[l ^c``c]ofnc_m chpifp_^ ch jl_g[rcff[ mn[\cfct[*
ncih) nb_l_ [l_ [fmi mig_ jli\f_gm ]ihh_]n_^ qcnb nb_ jlcg[ls il m_]ih^[ls
]fimol_ i` j[f[n[ f ]f_`nm \s g_[hm i` fi][f il nihao_ `f[jm %Bca+ 1&+ Oi) ch il^_l

,.



Bca+ /+ O_p_l_ ^_ `i lg cns [m [ l_ mo f n i` \ c f[ n_ l[ f ] f_ ` n f cj [h^ j[ f[ n_ l _ j [ c l %[) \ & +
Pb_ fcm n i` ij_ l[ n ci h m ch] fo^_^ H_ Bi l n E im n_i nigs) =\\z*jf[mns ) j b [ lshaij[ f[ ni j f[ m ns
[ h ^ nihao_ ` f[j j f[m n c] mo la _ ls ni `cff ch nb _ b [ l^ j [ f[ n_ ^_ `_] n) ]) ^ â N_mo f n i`

n l _ [ ng _h n

,/



Bca+ 0+ [) \ â Qh c f[ n_ l[ f fcj [h^ him_ ^_ `i lg cns [h^ g [r c f f[ ls oh^ _ l^ _p _ fi jg _h n \ _ *
`i l_ mo la_ ls ) ]) ^ â L[ n c_ h n çm [ j j _ [ l[h ] _ [ ` n_ l g [r c f f[ ls imn_i nigs [h^ m cg o fn[h _io m

him_ [h^ fcj l_ j [ c l

,0



Bca+ .( I[dil b [ l^ j [ f[ n_ ^_ `_] n \ _ `i l_ %[& [h^ [ ` n_ l %\& nb_ nihao_ `f[j j f[m n c]
ij_ l[ n cih

ni [pic^ nb_ [\ip_ g_hncih_^ jli\f_gm) cn cm jli\[\fs kocn_ l_[mih[\f_ ni jimn*
jih_ nb_ qc^_hcha i` nb_ g[rcff[ [h^ ni fcgcn nb_ ij_l[ncih ni nb_ [hn_lcil
nl[hmjimcncih [h^ fiq_lcha i` nb_ g[rcff[+

Eh nb_ g[dilcns i` ][m_m) ni him_ [h^ fcj l_j[cl cm j_l`ilg_^ ^olcha nb_
m_]ih^ mn[a_) nbioab mig_ncg_m) ch ohcf[ n_l[ f ]f_`nm) mcgofn[h_iom ]il_]ncih
g[s \_ `ioh^ `_[mc\f_) nii+ =m s_n) biq_p_l) nb_ l_mofnm i` nb_ [\ip_ ij_l[ncihm
[l_ hin kocn_ []]_jn[\f_ mch]_) [m [ lof_) gil_ l_`ch_g_hn cm ][ff_^ `il f[n_l ih+

Oolac][f ij_l[ncihm `il b_gc`[]c[f gc]limigc[ [l_ l[ nb_ l [qeq[l^ [h^
^c``c]ofn oh^_ln[echam \_][om_ i` nb_ [msgg_nls [h^ chpifp_g_hn i` \inb `[]c[f
[h^ ]l[hc[f [h[nigc][f mnlo]nol_m+ Eh ]bcf^l_h) \ih_ al[`n gi^_ffcha) mi`n ncmmo_
[oag_hn[ncih [h^ inb_l ^cmaocmcha jli]_^ol_m ]ihmncnon_ jli\[\fs nb_ gimn
l_[mih[\f_ [jjli[]b+ Eh iol iqh jl[]nc]_) nb_ m[g_ [nncno^_ cm [^ijn_^ `il nb_
g[h[a_g_hn i` gcf^ ^_`ilgcnc_m+ Eh [^ofn j[nc_hnm) nb_ ihfs _``_]ncp_ mifoncih
cm mcgofn[h_iom imn_inigs i` nb_ g[rcff[ [h^ g[h^c\f_ qcnb \ih_ al[` n gi^_f*
fcha []]il^cha ni K\q_a_m_l [h^ Iohli %4&+

=j[ln `lig nb_ i]]fomcih [h^ ]ihniol ]ill_]ncih) nb_l_ [l_ omo[ffs kocn_
[ `_q ^c``c]ofnc_m ch ^_[fcha qcnb [olc]o f[l ^_`ilgcns [h^ ^cmjf[]_g_hn+ Eh
iol ijchcih) nb_ \_mn l_mofnm [l_ []bc_p_^ qcnb Gcmfipçm g_nbi^ jlipc^_^ nb_
qbif_ ][lncf[achiom `l[g_qile cm ^_n[]b_^ `lig nb_ hilg[f il l_g[chcha
[olc]of[l g_[nom) [h^ gip_^ ojq[l^+ J__^f_mm ni m[s) mo]b ^cmm_]ncih l_kocl_m
al_[n ][l_ ni [pic^ [hs ]cl]of[nils ^cmnol\[h]_m %Bca+ 2&+ Eh nb_ f_mm m_p_l_
^_`ilgcnc_m) nb_ N_c]b_ln g_nbi^ mbiof^ jli\[\fs jlip_ _``_]ncp_) nii %6&+



Bca+ 2+ [ â D_g c`[] c[ f g c] limig c[ + @olcha nb _ ` c l m n m n[a_ ) nb_ g[r c f f[ [h^ g[h^ c\ f_
q _ l_ imn_i nig ct_^ m cg o fn[h_io m fs + Ef c[] mjihas \ih_ a l[ ` n m q _ l_ o m_^ `il `[] c[ f msg *
g_ nls ]i l l_ ] n cih + Pb_ m_]ih^ mn_j ]ihm cm n_^ ch [o l c] f_ g i^_ f f cha [h^ l_ j f[ ]_g _h n
[ ]]i l^ cha ni Gcmfipçm g_nbi^ ) \) ]) ^ â Eh n l[ij _ l[ n cp _ j l _ m _h n[ n ci h i` nb_ [ o l c] f_

]i l l_ ] n ci h

,2



Bca+ 3+ Pb_ P l_[]b_ l*?i f f ch m msh^ lig _ \_ `i l_ %[) \& [h^ [`n_cY W]) ^ & \ih_ a l[ ` n mb [j cha
[h^ [h n cg ihai fi c^ m f[ h n l _ j [ c l

,3



Pb_ g[h[a_g_hn i` nb_ Pl_[]b_l*?iffchm msh^lig_ ^_g[h^m nb_ ]ill_]ncih
i` hog_liom ^_`ilgcnc_m mo]b [m ]ifi\ig[ [h^ [hncgihaific^ mf[h n l_j[cl
qcnb nb_ mcgofn[h_iom l_]ihmnlo]ncih i` nb_ tsaig[nc] [h^ il\cn[f \ih_m+ E`
q_ [^^ nb_ h__^ `il ]bch [oag_hn[ncih) cn m__gm _pc^_hn nb[n g[rcffi`[]c[f

Bca+ 4+ O ]b_g[ n c] l_ j l_ m _ h n [ n c i h i` ] l[h ci m n_hi m_m + = â @if c]bi]_jb[ fs ) > â >l[]bs*
]_jb[ fs ) ? â Krs]_jb[fs ) @ â Plcaihi]_jb[ fs ) A â Lf[a ci]_jb[ fs ) B â Po l l c] _jb[ fs

^smimnimcm cm [ f[la_ ]ihmog_l i` \ih_ ncmmo_ qbc]b cm ^c``c]ofn ni i\n[ch ch
]bcf^l_h+ Pb_ l_jf[]_g_hn i` [onia_hiom nl[hmj f[h nm \s [ f[la_ [giohn i`
[ffia_hc] \ih_ al[`nm qiof^ jli^o]_ mig_ jli\f_gm) nii) ^o_) _+ a+) ni ch`_]*
ncih [h^ _r]_mmcp_ l_miljncih+ Bil nb[n l_[mih [h^ [fmi \_][om_ i` nb_ jimm*
c\f_ aliqnb cgj[clg_hn q_ omo[ffs jimnjih_ mo]b nl_[ ng_hn ohncf nb_ ]bcf^
b[m l_[]b_^ bcm il b_l n__hm il _p_h [^ofnbii^ %Bca+ 3&+

?l[hcimshimnimcm qbc]b cm ^o_ ni nb_ jl_g[nol_ ]fimol_ i` ih_ il gil_
]l[hc[f monol_m [jj_[l ni \_ jlcg[lcfs ][om_^ \s nb_ l_^o]_^ aliqnb jin_hnc[f
i` nb_ ]l[hc[f \[m_ [h^ \s nb_ [\hilg[f [ nn[]bg_hn ni nb_ ]l[hc[f \[m_ i` nb_
^ol[ g[n_l %5&+

,4



Cliqnb chbc\cncih [n l cabn [haf_m ni nbim_ mo nol_m qbc]b [l_ jl_g[nol_fs
mshimnim_^) [h^ ]igj_hm[nils ip_l_rj[hmcih i` nb_ ]l[hcog [n nb_ mcn_m i` nb_
ij_h monol_m l_mofn ch p[lciom ]l[hc[f ^_`ilgcnc_m ehiqh [m jf[aci]_jb[fs) n l c *
aihi]_jb[fs) m][jbi]_jb[fs) []li\l[]bs]_jb[fs [h^ ]fip_l*f_[` meoff WBca+ 4&+
Eh gofncjf_ monol_ chpifp_g_hn %_+ a+ ch =j_lnçm [h^ ?liotihçm msh^lig_mX nb_l_
cm hi l_aof[l j[ nn_ lh i` ][fp[lc[f ^_`ilgcns %Bca+ 5X+ En ^_j_h^m \inb ih nb_ mcn_
i` ]l[hcimn_himcm [h^ ih nb_ _rj[hmcih jli^o]_^ \s nb_ nl_g_h^iom aliqnb

bkb

Bca+ 5+ O ]b_g[ n c] l_ j l_ m _ h n[ n c i h i` ] l[h c[ f mb [j _ [h^ mo no l_ chpi fp_g_h n ch =j_ l n çm
msh^ lig_ ) [ â ]ilih[f ) \ â `lih ni mjb _hi c^ [ f ) ] â mjb_hitsaig[ nc] ) ^ â `lih ni *
_ nbgic^[ f ) _ â mjb_hii]] cj c n[ f ) ` â pig _li mjb_hi c^ [ f ) a â mjb_hij_ n li m [ f ) b â j_ nli *

i]]cj cn[ f ) c â mjb_hii]] cj c n[ f

i` nb_ \l[ch %`lig 002 a [n \clnb ni 33- a [n 3 gihnbm &+ Mocn_ i`n_h) _mj_]c[ffs
ch irs]_jb[fs) nb_ ]igj_hm[nils ]l[hc[f \ih_ aliqnbm cm ch[^_ko[n_ ni nb_
aliqcha \l[ch) [h^ [h ch]l_[m_^ ch nl[]l[h c[f jl_mmol_ ^_p_fijm qcnb [ff nb_ h_*
a[ncp_ ]ihm_ko_h]_m+ =j[ln `lig nb_ ]l[hc[f ^cmil^_lm) nb_ g[dilcns i` nb_ j[*
nc_hnm qcnb mshimnimcm mbiq mcahm i` `[]c[f ^_`ilgcnc_m mo]b [m g[rcff[ls bsji*
jf[mc[ [h^ mbiln_hcha i` nb_ il\cnm) qbc]b ][h jim_ g[hs [^^cncih[f jli\f_gm
mo]b [m m_p_l_ _rijbnb[fgim+

A[lfs ]l[hci_]nigs qcnb ]l[hc[f gi^_ffcha [h^ _hf[la_g_hn) c` jimmc\f_)
jlipc^_ nb_ \_mn l_mofnm c` j_l`ilg_^ ^olcha nb_ h_ih[n[f j_lci^+ >s g[echa
om_ i` nb_ aliqcha `il]_ i` nb_ l[jc^fs ^_p_fijcha sioha \l[ch) nb_ molac][f

-+



monol_ l_f_[m_ cm bcabfs \_h_`c]c[f \_][om_ cn g[s jl_p_hn alimm ]l[hci`[]c[f
^_`ilgcnc_m) ch]l_[m_^ ch nl[]l[h c[f jl_mmol_ [h^ m_p_l_ i]of[l jli\f_gm ch*
]fo^cha ijnc] h_lp_ [nlijbs+

Oola_ls `il m][jbi]_jb[fs [h^ inb_l mchaf_ monol_ chpifp_g_hn ]ihmcmnm
ch nb_ mcgjf_ ij_hcha i` nb_ mshimninc] monol_m+ Eh \cf[ n_l[f ]ilih[f [h^ gofnc*
jf_ monol_ mn_himcm) nbcm jli]_^ol_ cm ch_``_]ncp_ \_][om_ i` nb_ mcgofn[h_iom
chpifp_g_hn i` ]l[hc[f \[m_ monol_m+ ?ihm_ko_hnfs) ni []bc_p_ nb_cl l_f_[m_)

?

Bca+ 6+ B lih n[ f \ih_ [h^ f[ n _ l [ f ] [h nb [ f [ ^ p [h ] _g _h n [ ]]i l^ ch a ni P_mm c_ l % [ & ) I [l]b[]
%\&) [h^ Di``g[h [h^ Iibl %]&

`lihn[f \ih_ il [n f_[mn f[n_l[f ][hnb[f [^p[h]_g_hn mbiof^ \_ j_l`ilg_^ %.) /)
2& â %Bca+ 6&+ Pb_ l[ nb_ l alin_mko_ `[]c[f [jj_[l[h]_ l_mofncha `lig nb_ cg*
jiln[h n `lihn[f \ih_ [^p[h]_g_hn n_h^m ni ^cm[jj_[l kocn_ koc]efs mi nb[ n [
`_q gihnbm [`n_l nb_ ij_l[ncih nb_ ]bcf^l_h fiie kocn_ hilg[f %Bca+ .-&+

Pb_ [\ip_ ^_m]lc\_^ ij_l[ncih cm) ih nb_ qbif_) oh]igjfc][n_^ [h^ l_ f[ ncp_*
fs _[ms jlipc^_^ aii^ [h[_mnb_mc[ [h^ jl_]cm_ gihcnilcha [l_ _hmol_^+ Qh*
`ilnoh[n_fs) ch iol iqh jl[]nc]_ nb_ g[dilcns i` j[nc_hnm [l_ l_ `_ ll_^ ni om
nii f[n_) c+ _+ hin ohncf nl_[ ng_hn b[m \_]ig_ ]ihmc^_l[\fs gil_ ^c``c]ofn [h^
f_mm _``_]ncp_+ Pb_ g[ch l_[mihm `il nbcm [l_ jli\[\fs cahil[h]_ i` jl_m_hn*
^[s ijncihm) `_[l i` ch nl[]l[h c[f ij_l[ncih) [h^ f[n_ ^c[ahimcm+

N_]ihmnlo]ncp_ mola_ls `il ]l[hci`[]c[f ^smimnimcm ch]fo^_m \inb ]l[hc[f
p[ofn mb[jcha [h^ â qbc]b cm jli\[\fs gil_ ^c``c]ofn â gc^*`[]_ l_ nlomcih
g[h[a_g_hn %0) 1) 3&+ =h _mm_hnc[f jli]_^ol_ ]ihmcmnm ch H_ Biln EEE [^p[h]_*

-,



A[lfs l_ mo f n i` ` li h n[ f \ih_ [^p[h ] _g _h n `i l nb_ n l _ [ ng _h n i` \ l[]bs
]_jb[ fs + ] â ?bcf^ çm [ j j _ [ l [h ] _ 0 g ih nb m f [ n_ l

--



g_hn imn_inigs nblioab [ mo\]l[hc[f lion_) qbc]b cm kocn_ i`n_h ]ig\ch_^ qcnb
nb_ ch nl[]l[h c[f [jjli[]b %Bca+ ..&+ Pb_ nl cj[lnc n_ [h^ H_ Biln EE imn_inigc_m
[l_ l[ nb_ l f_mm om_`of [h^ f_mm i`n_h ch^c][n_^+ Pb_il_nc][ffs [m q_ff [m do^acha
`lig nb_ l_mofnm i` jl_ij_l[ncp_ jf[hhcha) nb_ mcgofn[h_iom [^p[h]_g_hn i`
nb_ `lihn[f \ih_ [h^ [^p[h]_g_hn â fiq_lcha i` nb_ g[rcff[ g[e_m `il [h
ijncg[f jli]_^ol_ ch mjcn_ i` mig_ ]fchc][f mbiln]igcham m__h ch jl[]nc]_+ Pi
\_ach qcnb) nbcm cm [ p_ls _rn_hmcp_ [h^) ni mig_ ^_al__) ^[ha_liom ij_l[ncih

Bca+ ..+ Oe_ n]b i` m cg o fn[ h _io m ] l[h c[ f g io f^ cha [h^ H_ Bi l n EEE i m n_i m nigs â [ ` n_ l
P_mm c_ l

qb_l_ p_ls f[la_ ]iggohc][ncihm \_nq__h nb_ ]l[hc[f [h^ ili*h[m[f ][pcnc_m
[l_ cgjimmc\f_ ni [pic^+ O_]ih^fs) nb_ _mm_hnc[f [^p[h]_g_hn i` nb_ `lihn[f
\ih_ qcff jli^o]_ [ ^_[^ mj[]_ ch nb_ [h n_lci l ]l[hc[f `imm[ qbc]b ][h f_[^
ni ch`_]ncih [h^,il nl[hmjim_^ \ih_ l_miljncih+ Eh mig_ ][m_m) nb_l_`il_) _m*
j_]c[ffs ch [^ofn j[nc_hnm) \ih_ al[`n mb[jcha [h^ inb_l ^cmaocmcha jli]_^ol_m
[l_ l[ nb_ l [^pi][n_^ ch nb_ `lihn[f l_acih+

=hinb_l [h^ jli\[\fs nb_ gimn l_ f_p[hn i\d_]ncih cm ni nb_ l[^c][f ]il*
l_]ncih i` ]l[hci`[]c[f ^smimnimcm %mo]b [m =j_lnçm [h^ ?liotihçm msh^lig_m&
ch ]bcf^l_h \_][om_ [h _[lfs mola_ls ih nb_ d[qm cm ehiqh ni cgj[cl gc^*`[]_
^_p_fijg_hn+ Diq_p_l go]b ih_ [^b_l_m ni nb_ nb_ils nb[ n [h _[lfs l_f_[m_
i` l_mnl[ ch_^ ncmmo_ mbiof^ l_mofn ch hilg[f aliqnb %/&) nb_l_ [l_ mig_ n_]b*
hc][f jli\f_gm mo]b [m) _+ a+) ^c``c]ofnc_m qcnb chn_lg[rcff[ls `cr[ncih il [^_*
ko[n_ \ih_ mojjfs+

Pi ]ih]fo^_) c` nb_l_ [l_ hi pcn[f il m_p_l_ `oh]ncih[f ch^c][ncihm %pcmcih &)
gc^*`[]_ [^p[h]_g_hn b[^ \_nn_l \_ ^_f[s_^ `il [m fiha [m jimmc\f_) ch iol
pc_q+ Qh`ilnoh[n_fs) hi j[ffc[ncp_ jli]_^ol_m [l_ _``_]ncp_ ch mo]b ][m_m %Bca+

7 >
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Bca+ ./+ [ ) \ â O_p_l_ ] l[h ci mshi m ni m cm q c nb g o fn cj f_ mo no l _ chpi fp_g _h n [ ` n _ l l _ f c_p *
cha ij_ l[ n ci h m _ fm _qb_l_ + >inb ] l[h c[ f p[o fn g io f^ cha q c nb ` li h n[ f \ih_ [^p[h] _g _h n
[h^ H_ Bi l n EEE i m n_im nigs q_ l_ j f[hh_^ + @olcha nb _ ij_ l[ n cih ) [m [ l_ mo f n i` m_p_l_
\ f__^ cha [h^ ] [ l^ c[ ] j li\ f_g m ) g [r c f f[ ls imn_i nigs q [m jim njih_^ [ h ^ nb _ ]i ff_] n_^
\ih_ a l[ ` n m q _ l_ o m_^ `i l nb _ ch `_ l ci l l cg [h^ f[ n_ l[ f i l\ c n[ f q [ f f mb [j cha [h^ _ h *
f[ la _g _h n + @_mjcn_ o m cha f[ la _ [g ioh nm i` \ih_ a l[ ` n m ) ihfs g i^ _ l[ n_ ]i l l_ ] n ci h i`

nb _ _rijb nb[ fg im q [ m []b c_p_^ %]&

-/



Bca+ .0+ [ â Ichil `i lg i` bsj _ l n_ fi l c mg \_`i l_ mo la_ ls ) \ â N_mofn i` _s_\ liq n l [ h m *
jim c n cih [h^ lb ch ij f[ m ns

=m [fl_[^s g_hncih_^ \_`il_) ]l[hcimshimnimcm) m_p_l_ `[]c[f ]f_`nm) bs^li*
]_jb[fs [h^ nogiolm g[s \_ ]ihh_]n_^ qcnb p[lciom il\cn[f [hig[fc_m [m l _ *
a[l^m nb_cl pifog_) mb[j_ [h^ jf[]_g_hn+ Pb_ gimn ]iggih ^_`ilgcns mnlc]nfs
l_f[n_^ ni ?BO cm jli\[\fs nb[ n i` bsj_ln_filcmg ^o_ ni nb_ nqi mc^_m i` nb_
`[]_ `[cfcha ni oh^_lai g_^c[f lin[ncih qcnb nb_ ]ih]igcn[hn [\hilg[fcns i`
nb_ \[m_ i` nb_ meoff+ Oolac][f ]ill_]ncih i` bsj_ln_filcmg \s \lchacha nb_ nqi
il\cnm ]fim_l nia_nb_l cm `[]cfcn[n_^ \s nb_ ijnc] `il[gch[ nb_gm_fp_m \_cha
ch [ gil_ il f_mm hilg[f jimcncih+ ?ihm_ko_hnfs) imn_inigs) `iffiqcha nb_ m nl cj*
jcha i` [ff nb_ il\cn[f j_lcimn_og oj ni qcnbch .- gg i` nb_ jimn_lcil jif_
i` nb_ il\cn) ^i_m hin chn_l`_l_ qcnb nb_ ijnc] [h^ i]ofiginil h_lp_m+

Pb_ nb_l[j_onc][ f g_nbi^ ^_j_h^m ih nb_ m_p_lcns i` nb_ g[f`ilg[ncih+
Eh j[nc_hnm qcnb n_ f_][hnbom [h^ gcf^ `ilgm i` bsj_ln_filcmg %ch n_l][hnb[f
^cmn[h]_ `lig 0- ni 05 gg& p[lciom ^cmaocmcha ij_l[ncihm mo]b [m lbchijf[mns
il g_^c[f il\cn[f q[ff imn_inigs [l_ ][ff_^ `il %Bca+ .0&+ Pb_ gil_ mijbcmnc][n_^
[jjli[]b ]ihmcmnm ch ch`l[\[m[f nbl__*q[ff imn_inigs nbioab) [^gcnn_^fs) nbcm
cm ]ihh_]n_^ qcnb nb_ lcme i` oh]ihnliff_^ g_hcha_[f f[]_l[ncih+

N_a[l^f_mm i` cnm ]igjf_rcns) nb_ ch nl[]l[h c[f [jjli[]b cm _mm_hnc[f ni _h*
mol_ nb_ m[`_ns [h^ _``c][]s i` nb_ ]ill_]ncp_ ij_l[ncih+ Pb_ mo\j_lcimn_[f ^cm*
m_]ncih ]igjf_n_^) nb_ `lihn[f \ih_ cm l[cm_^ [h^ nb_ ^o l[ i` nb_ [hn_lcil
`imm[ cm _rjim_^ qcnb il q cnbion nb_ jl_m_lp[ncih i` nb_ `cf[ if`[]nilc[+ Pb_
]_hnl[f il nb_ nqi j[l[g_^c[f \fi]em i` nb_ `fiil i` nb_ [h n_lci l `imm[) nb_
`lihn[f \ih_) nb_ _nbgic^m [h^ h[m[f \ih_m [l_ nb_h l_gip_^+ Kmn_inigs nb_h
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`iffiqm ni m_j[l[n_ nb_ qbif_ i` nb_* \ihs il\cn `lig nb_ meoff [h^ `[]c[f \ih_m
qbcf_ jl_m_lpcha chn[]n nb_ \ihs ]ih_ [lioh^ nb_ ijnc] `i l[g_h [h^ moj_lcil
il\cn[f `cmmol_+ Pb_ \ihs il\cnm [l_ hiq \lioabn niq[l^m nb_ gc^fch_ j[lnfs
\s ^cl_]n g_^c[f ^cmjf[]_g_hn [h^ j[lnfs \s nlo_ lin[ncih+ >ih_ al[`nm [l_ ch*
m_ln_^ chni [ff nb_ `cmmol_m) [h^ \cf[ n_l[f ][hnbij_rs cm ][ll c_^ ion ni `cr nb_
g_^c[f ][hnb[f fca[g_hnm) `iffiq_^ \s \ih_ al[` n jf[]_g_hn ni mojjiln nb_ h[m[f
\lc^a_ fch_ %Bca+ .1&+

= >

@-

Bca+ .1+ O ]b_g[ n c] l_ j l_ m _ h n [ n c i h i` b sj _ l n_ fi l c mg l_ j [ c l \s c h c l [ ] l [ h c [ f li o n_ []]il^ *
cha ni P _m m c_ l çm %[) \& [ h^ ?ihp_ lm_ çm %]) ^ & g _ nbi^ m

Pb_l_ cm mncff hi ^_`chcncp_ `ilgof[ [m ni nb_ jlij_l ncgcha i` mola_ls
`il bsj_ln_filcmg+ =]]il^cha ni [ff nb_ nb_il_ nc][ f jl_mogjncihm) [h _[lfs
_fcgch[ncih i` nb_ ^cp_la_hn mkochn mbiof^ \_ `[piol_^ ch il^_l ni []bc_p_
\chi]of[l pcmcih \on nb_ ]fch][f _pc^_h]_ cm l[ nb _ l ch]ih]fomcp_ %3&+ En m__gm
nb[n hin g[hs ^[n[ [l_ [p[cf[\f_ [m ni nb_ jimmc\f_ ^[ha_l i` gc^*`[]_ oh^_l*
^_p_fijg_hn [m [ l_mofn i` j[lnc[ f l_m_]ncih i` nb_ h[m[f m_jnog c` P_mmc_lçm
g_nbi^ cm om_^ %Bca+ .0 =) >&+ Siof^ ?ihp_lm_çm j[ l[g_^c[h ij_l[ncih %Bca+
.0 ?) @& \_ nb_ gil_ i\pciom ]bic]_ ch ]bcf^l_h< En ^i_m m__g ni \_ [ gil_
domnc`c_^ ijncih nbioab hin qcnbion mbiln]igcham _cnb_l+

Oj_[echa [\ion nb_ mj_]c`c] g[rcffi]l[hci`[]c[f ^cmil^_lm) cn mbiof^ \_
g_hncih_^) biq_p_l) nb[ n [j[l n `lig nb_ g[dil g[f`ilg[ncihm nb_l_ [l_) kocn_



Bca+ .2+ [) \ â =msgg_nl c] ] l[h ci m n_hi m cm [h^ gi^_ l[ n_ bsj_ l n_ fi l c mg \_`i l_ mo la_ ls )
] â L f[hh cha i` mo la_ ls ) ^) _ â fiha * n_ lg l_ mo f n %3 s_[ l m & i` il\ c n n l[h mji m c n ci h [h^

] l[h c[ f p[o f n mb [j cha q c nb meo f f _ h f[ la _g _h n



i`n_h) hog_liom ]ih]igcn[hn ^_`ilgcnc_m %Bca+ .2&+ Ap_h ^cml_a[l^cha nbim_ ch*
pifpcha inb_l j[lnm i` nb_ \i^s %b_[ln) b[h^m) _n]+& nb_l_ [l_ g[f`ilg[ncihm
mo]b [m) `il chmn[h]_) bs^li]_jb[fs) [\m_h]_ i` nb_ him_ il ]bi[h[f [nl_mc[
qbc]b ^_g[h^ jl_fcgch[ls il g[hs [^^cncih[f \on h_p_lnb_f_mm p_ls cgjiln[hn
ij_l[ncihm c` [ `offs m[ncm`[]nils l_mofn cm ni \_ []bc_p_^ %1) .-&+ Eh inb_l qil^m)
[ hilg[f ch n_l][h nb[f ^cmn[h]_ il gc^*`[]_ jlinlomcih [l_ p_ls cgjiln[hn [h^
_mm_hnc[f) ch^__^) nbioab `il [ l_[ffs j f_[m[hn [jj_[l[h]_ [ q_ff mb[j_^ him_
il) `il chmn[h]_) jlij_lfs \[f[h]_^ fcjm mbiof^ hin \_ oh^_l_mncg[n_^ \s [hs
g_[hm _cnb_l) [h^ nb_cl ]ill_]ncih mbiof^ \_ ][llc_^ ion qcnb [m go]b jl_]c*
mcih [m jimmc\f_+

F+ D+

Bca+ .2+ _

O Q I I = N U

Lli]__^cha `lig fcn_l[ls l_jilnm [h^ `lig nb_cl iqh g[n_lc[ f qbc]b nb_s
mn[ln_^ ]iff_]ncha ch .643) nb_ [onbilm ^cm]omm mig_ jli\f_gm l_a[l^cha nb_
g[h[a_g_hn i` g[rcffi]l[hci`[]c[f ^_`ilgcnc_m+ Jog_liom _r[gjf_m i` n l _ [ n *
g_hn [l_ [fmi jl_m_hn_^+

N A O Q I A

F\ kiX`k\d\ek Z_`ili^`ZXc [\j [v]fidXk`fej
dXo`ccf(ZiXe`f(]XZ`Xc\j

G i \ o m) G+) S l i ° m e c) F+) S s n s ] t [ e) I+) O n _ j h c _ q m e c) F+

Ool f[ \[m_ ^_ f[ f c n z l [ no l _ _n ^_m z no^_ m ^o g [ n_ l c_ f j lij l_ ^_m [ o n_o lm ) [ m *
m_g\f_ ^_jo cm .643) ih [jj lz] c_ ko_ fko_ m j li\ füg _m ^o n l [ c n _g _h n ^_m ^c``ilhYcfn_m
g [r c f fi *] l[h ci *`[] c[ f_ m + @_m _r_gjf_m go fn cj f_ m ^o n l [ c n _g _h n mih n j lz m_h nz m +
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V Q O = I I A J B = O O Q J C

>`\ Z_`ili^`jZ_\ <\_Xe[cle^ dXo`ccfbiXe`f]Xq`Xc\i >\]fidXk`fe\e

G i \ o m) G+) S l i ° m e c) F+) S s n s ] t [ e) I+) O n _ j h c _ q m e c) F+

=o` C loh^ pih H cn_ l[ no l miq c_ _ ca_h_g I[n_l c[ f ^ _ l =onil_h ) ^[m m_ c n .643 a_*
m [gg_ f n qol^_ ) q _ l^ _h _ ch ca_ Lli\ f_g_ ^_ l > _b[h^ foha g [r c f fi e l[ h ci `[ t c[ f_ l @_`i l*
g [ n cih_h \_o l n_ c f n oh^ t [b f l_ c] b _ >_cmjc_ f_ _ ch_ l > _b[h^ foha pila_ f_a n+

N A O í I A J

NiXkXd`\ekf hl`iyi^`Zf [\ cXj [\]fidXZ`fe\j duo`cf(ZiXe\f(]XZ`Xc\j

G i \ o m) G+) S l i ° m e c) F+) RRs n s ] t [ e) I+) O n _ j h c _ q m e c ) F+

Ah \[m_ [ f[ f c n _ l [ no l [ s _f g [ n_ l c [ f l_oh c^i ^_m^_ .643 ji l fim g cmgim [o ni l_ m )
m_ _ m no ^ c[h [ faohi m j li\ f_g [m ^_f n l [ n[g c_h ni ^_ f[m ^_ `i lg [] cih _ m gyr c fi *] l[h_i
*`[] c[ f_m + O_ j l _ m _h n[ h hog _li mi m _ d_gj fim ^_f n l [ n [g c_h ni [j fc][^i +

N A B A N A J ? A O

.+ <cle[\cc' &+7 A[l fs ? l[h c_] nig c_m `il
?l[h ci `[] c[ f @smimnimcm+ Eh7 ?ihp_lm_ ) F+ I+)
I_ ?[lnbs) F+ C+) Sii^*Ogcnb) @+ %A^m+&
éOsgjimcog ih @c[ahimcm [ h^ P l_[ ng _h n
i` ? l[h ci `[] c[ f =hig[ fc_ m..+ Iim\s) On+
Hiocm) Pilih ni ) Hih^ih) .646) j+ 0..+

/+ >Xm`[' >) D)' M`dgjfe' >) ;)5 J_q L_l*
mj_] ncp_m ch nb_ P l_[ ng _h n i` ?l[hcimshi*
mnimcm+ ?bcl+ j f[m n c][ ) 3 7 /2) .65.+

0+ EfYlj' E)' F`Zqe\ijb`' ;)' Mk^ge`\njb`'
D)5 Pb_ Oola c][ f ? i ll_] n cih i` I[rcff[ls
Dsjij f[m c[ [h^ Ic^*`[]c[f N_ nlom cih + =hh+
j f[m n + Oola+) 1 7 04) .65-+

1+ EfYlj' E)5 N_g[lem ih nb _ P l_[ ng _h n
i` ? l[h ci `[] c[ f I[f`i lg[ncihm + ?bcl+ j f[ m *
nc][ ) 3 7 /5.) .65/+

2+ GXiZ_XZ' >)' L\e`\i' >)5 Pb_ é` fi[ n cha
`i l_b_[^  + A[lfs P l_[ ng _h n i` B[] c[ f [h^
? l[h c[ f On_himcm + =hh+ ?bcl+ jf[mn+ ) /1 7 ./.)
.646+

3+ GXkk_\nj' >)5 ?l[h ci `[] c[ f Oo la_ ls â

@l+ G+ Gi\om)

Eh^ c][ n cihm ) =mm_mmg_h n [h^ ?igjfc][n cihm +
Lf[mn ) l_ ]ih m n l + Oola+) 26 7 .31) .646+

4+ Gleif' C) L)5 Kh_*m n[a_ N _]ih m nlo ] *
ncih i` nb_ P _gji lig [h^ c\o f[ l Fichn ch
D_g c`[] c[ f Ic]limigc[ + Lf[mn ) l _ ]ih m n l +
Oola+) 33 7 366) .65-+

5+ Iljk\i_flk' >) E)' G\cj\e' <)5 ?l[hc[ f
>[m_ @_`ilgcns ch =j_ l n çm Osh^lig_+ Lf[mn )
l_ ]ih m n l + Oola+) 36 7 /21) .65/+

6+ MZ_l]]\e\Zb\i' D)' L\`Z_\ik' B)5 Jinl_
_rj_ l c_h ]_ y j liji m ^_ 0/-- ]i l l_ ] n ci h m
.çi l_ c f f_m j li zg ch _h n_ m j [ l gi^ c` c] [ n cih
^_m f cah_m ^_ `i l]_ ^o ][ l n c f [ a _ m_ fih f_
j li]z^z ^_ N_c]b_l n + =hh+ ?bcl+ jf[mn+ )
/4 7 0/1) .65/+

.-+ Pi`\j' D) E)' BXYXc' G) <)5 ?l[hci*il*
\c n[ f ?i l l_ ] n cih `i l I[mmcp_ A h f[ la _g _h n
i` nb _ ? l[h c[ f R[ofn + Lf[mn ) l _ ]ih m n l + Oola+)
30 7 133) .65-+
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Pin[f \cf[ n_l[f ]f_`n fcj [h^ j[f[n_ %\cf ?HL& cm nb_ m_p_l_mn `ilg i` ]f[mmc*
][f `[]c[f ]f_`nm [``_]ncha mcgofn[h_iomfs nb_ ojj_l fcj) g[rcff[ [h^ nb_ qbif_
j[f[n_+ Pbcm nsj_ i` ]f_`n l_mofnm `lig nb_ hih*ohcih i` bsjijf[mnc] g[rcff[ls
[h^ g_^c[h h[m[f jli]_mm_m ih \inb mc^_m i` nb_ `[]_+ Iil_ip_l) nb_l_ cm [h
[mmi]c[n_^ hih*ohcih i` nb_ j[f[n_ jf[n_m+ Pb_ l_mofn i` nbcm [hig[fiom ^_p_fij*
g_hn[f jli]_mm) qbc]b ch bog[h \_achm [fl_[^s q_ff \_`il_ nb_ 1-nb ^[s
i` _g\lsihc] ^_p_fijg_hn) cm nb_ j_lg[h_hn _rcmn_h]_ i` nbl__ ch^_j_h^_hn
j[lnm i` nb_ g[rcff[ %jl_g[rcff[) lcab n [h^ f_`n g[rcff[&+ @o_ ni aliqnb ]_h*
nlc`oa[f `il]_m) [ff nb_ nbl__ m_ag_hnm i` nb_ g[rcff[ l_g[ch m_j[l[n_^ `lig
_[]b inb_l nblioabion nb_ l_mn i` nb_ jl_h[n[ f j_lci^ %Bca+ .&+ Pb[n cm qbs

.+ L[ f[ n_ i` h _i h [ n_ q c nb \ c f[ n_ l [ f ] f_ ` n fcj [h^ j[ f[ n_ + LI â jl_g [r c f f[ ) Il â lcab n
g[rcff[ ) Im â f_`n g[rcf f[ ) R â pig_l) LL â j[ f[ n_ j li ] _ m m _ m

.+



ch j[nc_hnm qcnb \cn ?HL q_ l_aof[lfs `ch^) cgg_^c[n_fs [`n_l \clnb) jlinlomcih
i` nb_ jl_g[rcff[ [h^ [h _r]_mmcp_ m_j[l[ncih i` nb_ g[rcff[m) [ mcno[ncih
qbc]b n[e_m nb_ `ilg i` _hf[la_g_hn i` nb_ m[acnn[f [h^ nl[hmp_lm_ ^cg_hmcihm
i` nb_ g[rcff[ %Do^^[ln) .64-8 Blc_^_) Llot[hmes) .64/8 J[lof[) Nimm) .64-&+

Ocgcf[l ]b[ha_m ][h \_ i\m_lp_^ ch nb_ giom_ _g\lsi qcnb _rj_lcg_hn[ffs
ch^o]_^ ]f_`n j[f[n_+ Pb_ `[cfol_ i` nb_ j[f[n_ jf[n_ ni ohcn_ ][om_m [ g[dil

) \li[^_hcha i` nb_ g[rcff[ ch nb_ ]iolm_ i` mo\m_ko_hn jl_h[ n[ f ^_p_fijg_hn
%L_n_le[) @imnyf) .644&+
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=hs [mm_mmg_hn i` nb_ qc^nb [h^ f_hanb i` nb_ ojj_l [fp_if[l [l]b ch
g[h mbiof^ n[e_ chni []]iohn nb_ _rcmn_h]_ i` a[jm \_nq__h nb_ hih*ohcn_^
m_ag_hnm i` nb_ g[rcff[) [ mcno[ncih qbc]b g[s ]b[ha_ g[le_^fs [m [ l_mo fn
i` ilnbi^ihnc] [h^ molac][f nl_[ng_hn+ Pb_ l_mo fn[h n mct_ i` nb_ g[rcff[ ch
][m_m i` \cf ?HL cm) nb_l_`il_) ^_n_lgch_^ hin ihfs \s nb_ aliqnb jin_hnc[fm
i` _[]b i` nb_ g[rcff[ls m_ag_hnm \on [fmi \s nb_ mct_ i` nb_ a[jm \_nq__h
nb_g+ Pb_ joljim_ i` nb_ jl_m_h n $mno^s cm ni gihcnil ]b[ha_m ch nb_ mct_
i` nb_ ojj_l [fp_if[l [l]b ch j[nc_hnm qcnb \cf ?HL `iffiqcha molac][f [h^
ilnbi^ihnc] nb_l[js) [h^ ni ]igj[l_ nb_g qcnb ]ihnlifm+

.,
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Pb_ ]ihnlif alioj cm g[^_ oj i` .14 >lhi \ism [a_^ 0 ni .6 s_[lm+ Pb_
m_f_]ncih q[m _rnl_g_fs mnlc] n [m nb_ alioj ]ihmcmnm mif_fs i` ch^cpc^o[fm qcnb
hi [jj[l_h n ilnbi^ihnc] ^_`_]n) qcnb nb_ ]igjf_n_ [a_*g[n]b_^ hog\_l i`
n__nb) [h^ qcnb hilg[f _hoh]c[ncih+ Pb_ \cf[n_l[f*?HL alioj cm g[^_ oj i`
/6 \ism) j[nc_hnm i` nb_ ^_j[lng_hn i` jf[mnc] mola_ls ch >lhi+ @olcha nb_ nb_*

N N

X$ Y$

/+ [& @ c[a l[g i` ojj _ l [ fp _i f[ l [h^ ^_h n[ f [ l ] b q c nb g [ le cha i` [h nb li j ig _ n l c ]
ji ch nm [h^ ^ c m n[h ] _ m m_ f_] n_^ `il g _[ mo l_g _h n

\& @ c[a l[g i` o jj _ l [ fp _i f[ l [ l] b ch [ j [ n c _ h n q c nb \cf ?HL q b _ l_ nb_ L*P ^ cm n[h ]_
cm ch ` fo _h]_^ \s nb_ jim c n cih i` nb _ j li n lo ^ ch a j l_g[r cf f[ + @inn_^ f ch_ â jimcn cih
i` j l_g[r cf f[ cgg_^ c[ n_ fs [ ` n _ l \ cl nb ) mi fc^ f ch_ â jl_g [r c f f[ ls jimc n cih ch [ mo \ *

m_ko _h n j_ l ci^ i` ^_p_ fijg _h n ch [ j [ n c _ h n q c nb f[\ c[ f mo no l_ +

l[j_onc][f j_lci^) _[]b b[^ [h [p_l[a_ i` m_p_h cgjl_mmcih i` nb_ g[rcff[
n[e_h [n [hho[f chn_lp[fm `il . ni .4 s_[lm+ Pb_ jl_]cm_ hog\_l i` ][m_m ch
_[]b s_[l oh^_l mno^s ][h \_ m__h ch P[\f_ .+ Pb_ jf[mnc] g[n_lc[ f Af[mnc]
q[m om_^ `il g[echa jf[mn_l*i`*L[lcm gi^_fm i` nb_ g[rcff[ \inb `il nb_ ]ih*
nlif alioj [h^ `il j[nc_hnm qcnb \cf ?HL+ L[nc_hnm qcnb \cf ?HL b[^ nqi mn[h^[l^
ij_l[ncihm j_l`ilg_^ ih nb_g7 ih_) f[\c[f monol_) ^olcha nb_ `clmn s_[l i`
fc`_) nb_ inb_l) mo no l_ i` nb_ j[f[n_) [n nb_ [a_ i` 0 [h^ [ b[f` s_[lm+ =ff j[nc_hnm)
`lig nb_ [a_ i` 2 s_[lm ih) l_]_cp_^ ilnbi^ihnc] nl_[ ng_hn omcha l_gip[\f_
ilnbi^ihnc] [jjfc[h]_m+

Pb_ [hnblijig_nlc] jichnm [h^ ^cmn[h]_m jf[hh_^ `il g_[mol_g_hn q_l_
]bim_h mi [m ni j_lgcn [ mcgjf_ g_nbi^ i` ]b[l[]n_lct[ncih i` nb_ ojj_l [ f*
p_if[l [l]b aliqnb ch nqi \[mc] ^cl_]ncihm â nl[hmp_lm_ [h^ m[acnn[f â `il
[m fiha [ j_lci^ i` ncg_ [m jimmc\f_+ Pb_ nl[hmp_lm_*^cl_]ncih aliqnb ]b[ha_m
q_l_ [mm_mm_^ omcha nqi qc^nb j[l[g_n_lm + Kh_ cm nb_ ^cmn[h]_ \_nq__h nb_
ncjm i` ^_]c^oiom [h^ j_lg[h_hn ][hch_m qbc]b q_ ^_mcah[n_ 0*0) nb_ inb_l
cm g_[mol_^ \_nq__h nb_ ]_hnl_m i` nb_ jimn_lcil _^a_m i` nb_ ]liqhm i` nb_
/h^ ^_]c^oiom gif[lm [h^) `iffiqcha nb_ mb_^^cha i` nb_ gcfe gif[lm) \_nq__h
nb_ m_]ih^ jl_gif[lm %jichn i` ]ihn[]n qcnb nb_ `clmn j_lg[h_hn gif[l&) qbc]b
q_ ^_mcah[n_ 2*2+ Pb_ m[acnn[f ^cg_hmcih cm g_[mol_^ `lig nb_ ]_hnl_ i` nb_

.-



j[jcff[ ch]cmcp[ ni nb_ ]ihh_]ncha fch_ \_nq__h nb_ nqi g[rcff[ls no\_l[)
[h^ ^_mcah[n_^ L*P %Bca+ /&+ Pb_ ^cmn[h]_m q_l_ g_[mol_^ qcnb ^cpc^_lm ih
[ jf[mn_l*i`*L[lcm gi^_f) l_[^ ih [h _ko[f m][f_) [h^ lioh^_^ ni qbif_ gcffc*
g_nl_m+ Pb_ jl_]cmcih i` g_[mol_g_hn q[m [^_ko[n_ ch pc_q i` nb_ ]ihmc^_l*
[\f_ ^cmj_lmcih p[lc[h]_ i` ch^cpc^o[f p[fo_m+ On[ncmnc][f _p[fo[ncih i` nb_ ^c`*
`_l_h]_m \_nq__h [p_l[a_ p[fo_m q[m ][llc_^ ion qcnb nb_ n*n_mn+
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0+ =p_l[a_ 0*0 ^ cm n[h ] _ p[ fo_m ch nb _ ]ih nli f a lioj i` \ism [h^ ch \ism q c nb \ c *
f [ n_ l[ f ?HL

gg â g cf f cg _ nl_ m ) m Y â g _[h m n [ h ^ [ l^ _ l li l
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Pb_ 0*0 ^cg_hmcih ]b[l[]n_lct_m nb_ [hn_l cil g[rcff[ls jif_m jimcncih ch
nb_ ][hch_ [l_[+ =n nb_ [a_m i` 0 [h^ 1) nb_ 0*0 ^cmn[h]_ ch j[nc_hnm qcnb \c*
f[ n_l[f ?HL cm jl[]nc][ffs qcnbch hilg+ Biffiqcha nb_ j[f[n_ ij_l[ncih) \_nq__h
nb_ [a_m i` 1 [h^ 2) nb_l_ cm [ g[dil ^lij ch p[fo_m) [h^ nb_ ^c``_l_h]_ `lig
nb_ ]ihnlifm \_]ig_m mcahc`c][hn+ >_nq__h nb_ [a_m i` 2 [h^ .2 s_[lm) nb_ \cf
?HL j[nc_h nmç ^cg_hmcih 0*0 mbiqm hi mcahc`c][hn ch]l_[m_+ Pb_ ]ihnlif p[fo_m)
biq_p_l) ^i aliq ]ihnchoiomfs ^olcha nb[ n j_lci^ %2â.2 s_[ lm X ) nbom qc^_h*
cha nb_ ^c``_l_h]_ qcnb l_a[l^ ni j[nc_hnm qcnb \cf ?HL ohncf) [n nb_ [a_ i` .2
s_[lm) cn l_[]b_m [h [p_l[a_ i` 5â6 gg %Bca+ 0&+

Pb_ 2*2 ^cg_hmcih) ]b[l[]n_lcm nc] i` nb_ gono[f jimcncih i` nb_ ojj_l
[fp_if[l [l]b ch nb_ l_acih i` nb_ /h^ ^_]c^oiom gif[l) il nb_ /h^ jl_gif[lm)
cm jligch_hnfs ch]l_[m_^ jlcil ni nb_ j[f[n_ ij_l[ncih ch j[nc_hnm qcnb \cf

..



?HL [n nbl__ s_[lm+ Biffiqcha nb[ n ij_l[ncih) cn qcff ^lij ni nb_ ]ihnlif p[fo_m
f_p_f ni l_g[ch oh]b[ha_^ \_nq__h nb_ [a_m i` 2 [h^ .2+ Pb_ aliq nb $ji*
n_hnc[f i` nb_ ]f_`n g[rcff[ ch molac][f j[nc_hn qcnb \cf ?HL `[cfm ni \_]ig_
g[hc`_mn ch nb_ qc^nb j[l[g_n_lm [n [ff+ Pb_ ]ihnlif p[fo_m) g_[hqbcf_) ^i
ch]l_[m_) [h^ `lig ./ s_[lm ih nb_s [l_ [\ip_ nbim_ i` j[nc_hnm qcnb \cf ?HL+
Pb_ ^c``_l_h]_ [n .2 s_[lm cm i` hin mn[ncmnc][f mcahc`c][h]_ %Bca+ 1&+

1 1 *
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1+ =p_l[a_ 2*2 ^ cm n[h ] _ p[ fo_m ch nb_ ]ih nli f a lioj i` \ism [h^ ch \ism q c nb \c*
f [ n_ l[ f ?HL

gg â gcff cg _ nl_ m ) m Y â g_[h m n [ h ^ [ l^ _ l li l

Pb_ f_hanb i` nb_ ojj_l [fp_if[l [l]b g_[mol_^ `lig nb_ ]_hnl_ i` nb_
j[jcff[ ch]cmcp[ \_bch^ nb_ ojj_l ch]cmilm oj ni nb_ ]ihh_]ncha fch_ \_nq__h
nb_ nqi g[rcff[ls no\_l[ %L*P& cm 0 ni 1 gg al_[ n_ l ch 0*s_[l if^ j[nc_hnm
qcnb \cf ?HL nb[h ch nb_ ]ihnlifm+ Kh nb_ inb_l b[h^) nb_ ]ihnlif alioj p[fo_m
e__jç \ocf^cha oj [n [ mo\mn[hnc[ffs bcab_l l[ n_ mi nb[n [n nb_ [a_ i` 3 nb_
nqi ]olp_ chn_lm_]n+ Pb_ ]ihnlif aliojmç [p_l[a_ [hho[f ch]l_g_hnm [l_ mo\*
mn[hnc[ ffs bcab_l) nbom f_[pcha nb_ \cf ?HL j[nc_hnm _p_hno[ffs q_ff \_fiq
nb_ hilg+ =n .2 s_[lm) nb_ [p_l[a_ ^c``_l_h]_ cm 1 gg %Bca+ 2&+

@ E O ? Q O O E K J

=n nb_ [a_ i` 0 s_[lm) c+ _+ jlcil ni nb_ j[f[n_ ij_l[ncih) nb_ [hn_lcil
g[rcff[ls jif_m ch nb_ l_acih i` nb_ ][hch_m [l_ [m qc^_ [j[ln [m ch nb_
]ihnlif+ Biffiqcha nb_ ij_l[ncih) chp[lc[\fs j_l`ilg_^ \_nq__h nb_ [a_m i`
0 [h^ 1) nb_ 0*0 ^cg_hmcih \_]ig_m l[jc^fs l_^o]_^) [ mol_ mcah i` nb_ [h *
n_lcil jif_m i` nb_ g[rcff[ls j[f[n[ f j[l n b[pcha ]ig_ ]fim_l nia_nb_l+ Pb_ jl_*

./



g[rcff[ qbc]b hilg[ffs []nm [m [ e_smnih_ \_nq__h nb_ g[rcff[m) cm Eh jli*
é nlomcih mi nb[n hinbcha ][h ch n_l`_l_ qcnb nb_ g_^c[f gip_g_hn i` nb_ g[rcff[m+

Eh nb_ 2*2 [l_[) nb_ nqi g[rcff[m [l_ _r]_mmcp_fs l_gin_ `lig _[]b inb_l lcabn
`lig \clnb) [h^ [fnbioab nb_s ]ig_ ]fim_l nia_nb_l [`n_l nb_ ij_l[ncih) nb_
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2+ =p_l[a_ L*P ^ cm n[h ]_ p[ fo_m ch nb_ ] ih n li f m [h^ ch \ism q c nb \ c f[ n_ l[ f ?HL
gg â gcff cg _ nl_ m ) Odd â g _[h m n [ h ^ [ l^ _ l li l

mcno[ncih cm hin kocn_ mi ]lcnc][f [m ch nb_ [hn_lcil jif_m [l_[+ Eh[^_ko[n_ jcn]b
\_nq__h nb_ g[rcff[ls ][hch_m cm ]ih^o]ncp_ ni chn_lg[rcff[ls*g[h^c\of[l [hi*
g[fs â \cf[n_l[f ]limm \cn_ â ch l_f[ncih ni nb_ fiq_l ^_hn[f [l]b+ ?ill_]ncih
il l[ nb_ l gcnca[ncih i` nbcm [hig[fs cm jimmc\f_ qcnb nb_ [c^ i` ilnbi^ihnc]

.0



[jjfc[h]_m+ ?ihmc^_lcha) biq_p_l) nb[ n [ff j[nc_hnm ch nb_ alioj ^c^ l_]_cp_
ilnbi^ihnc] nl_[ ng_hn nb_l_ cm p_ls fcnnf_ bij_ i` cgjlip_g_hn il ]igjf_n_
_fcgch[ncih i` nb_ ]limm \cn_+ =nn_hncih mbiof^ \_ `i]omm_^ g[chfs ih nb_ ][*
hch_ l_acih) [h^ nb_ ilnbi^ihnc] [jjfc[h]_m mbiof^ \_ ^_mcah_^ mi [m ni j_lgcn
nb_ cl []ncp_ _f_g_hnm \_cha jf[]_^ [m go]b ni nb_ `lihn [m jimmc\f_+ Pbcm [j*
jfc_m g[chfs ni nb_ jimcncihcha i` nb_ ilnbi^ihnc] m]l_q+ =j[ln `lig ilnbi*
^ihnc] nl_[ng_hn) cgjlip_g_hn ch nb_ `ch[f_ mb[j_ i` nb_ ojj_l ^_hn[f [l]b
][h \_ []bc_p_^ ch g[echa nb_ ^_`chcncp_ ^_hn[f jlimnb_mcm [`n_l nb_ j[nc_hn
b[m ]ig_ i` [a_+ @_hn[f l_jf[]_g_hn b[m [ ^o[f joljim_7 .+ ni l_jf[]_ nb_
gcmmcha j_lg[h_hn n__nb) omo[ffs nb_ m_]ih^ ch]cmilm) [h^ /+ ni cgjlip_ nb_
ilnbi^ihnc] [hig[fs chpifpcha nb_ nqi d[qm+

=m `il nb_ jl_g[rcff[) cnm _r]_mmcp_ jlinlomcih i\pciomfs ^i_m hin f[mn
fiha_l nb[h ohncf nb_ [a_ i` m_p_h+ =m `lig nb_h) nb_ L*P ^cg_hmcih ]ich]c^_m
qcnb nb[n ch nb_ ]ihnlifm+ Ji molac][f il ilnbi^ihnc] hh_[hm q_l_ om_^ ch iol
j[nc_hnm ni ]ill_]n nb_ jimcncih i` nb_ jl_g[rcff[ mi nb[n cnm mjihn[h_iomfs
cgjlip_^ jimcncih ][h ihfs \_ jon ^iqh ni nb_ ]ihnchoiom ^sh[gc] jl_mmol_ i`
nb_ molac][ffs ohcn_^ fcj+ Pbcm cm [ `[piol[\f_ ^cm]ip_ls mch]_ molac][f ij_l*
[ncihm ih nb_ chn_lg[rcff[ ][lls [ g_[mol_ i` lcme i` cnm fimm qcnb [^p_lm_
[_mnb_nc] ]ihm_ko_h]_m `il nb_ j[nc_h nçm `[]c[f jli`cf_ %Byl[) Dlcp°yeipy) .632&+

Pb_ L*P j[l[g_n_l jlipc^_m nb_ ihfs _pc^_h]_ i` nb_ g[rcff[ aliqcha
[n [ff ch j[nc_hnm qcnb \cf ?HL+ Pb_l_ cm [ ^cmnilncih) biq_p_l) `lig nb_ hih*
mn[h^[l^ jimcncih i` nb_ jl_g[rcff[) g[chfs [n nb_ \_achhcha i` nb_ `iffiq*oj
j_lci^+ Bil nb[ n l_[mih) q_ [fmi g_[mol_^ nb_ Ll[ao_ alioj i` j[nc_hnm `il nb_
f_hanb jlij_l i` nb_ g[rcff[ls m_ag_hnm [m mo]b qcnbion nb_ jl_g[rcff[ %`lig
nb_ [hn_lcil g[rcff[ls jif_m ni nb_ no\_l[ g[rcff[_&+ Pbcm j[lnc]o f[l ^cg_hmcih
][hhin) i` ]iolm_) \_ g_[mol_^ ch nb_ ]ihnlifm mch]_ nb_ jl_g[rcff[ cm ohcn_^
qcnb nb_ g[rcff[_) [h^ mi q_ ]igj[l_^ cn qcnb qb[n q[m [h [jjlircg[n_fs
]igj[l[\f_ j[l[g_n_l %`lig nb_ ]ihh_]ncha fch_ \_nq__h nb_ ][hch_ ncjm ni
nb[n i` nb_ nqi g[rcff[ls no\_ lm & + Pb_ g[rcff[ ch j[nc_hnm qcnb \cf ?HL q[m
`ioh^ ni aliq `lig \clnb ni nb_ [a_ i` .- s_[lm [n [ l[ n_ lioabfs _ko[f ni
nb[ n ch nb_ ]ihnlifm+ =`n_l nb[ n [a_) nb_l_ cm [ mo^^_h mfiq*^iqh ch g[rcff[ls
aliqnb ch \ism qcnb \cf ?HL %L_n_le[) .646&+ Pbcm g_[hm nb[n nb_ ]iha_hcn[f
bsjijf[mc[ )i` _[]b i` nb_ g[rcff[ls m_ag_hnm cm [mmi]c[n_^ qcnb jl_g[nol_
aliqnb [ll_mn+ Pbcm []]iohnm `il nb_ l_mo fn[h n g[rcff[ls g[mm \_cha l_f[ncp_fs
nb_ f_[mn ch nbcm j[lnc]o f[l nsj_ i` ]f_`n+ Pb_ jl_m_h]_ i` a[jm \_nq__h nb_
m_ag_hnm) biq_p_l) g[e_m nb_ ^_`c]cn f_mm jligch_hn mch]_ cn cgjlip_m nb_
chn_l*d[q l_f[ncihmbcjm+ Eh nb_ _h^) nbcm g[e_m nl_[ ng_hn `il \cf ?HL [ l_f[ncp_fs
_[mc_l [``[cl nb[h ch nb_ ][m_ i` cmif[n_^ ]f_`n j[f[n_+

F+ D+

O Q I I = N U

Lf[mn_l*i`*L[lcm cgjl_mmcihm i` nb_ g[rcff[ls j[f[n[ f j[lnm q_l_ g[^_ [h *
ho[ffs ch /6 \ism qcnb \cf[n_l[f ]f_`n fcj [h^ j[f[n_ ni g_[mol_ nb_ qc^nb*f_hanb
]b[ha_m ch nb_ mct_ i` nb_ ojj_l [fp_if[l [h^ ^_hn[f [l]b_m [h^ ni ]igj[l_
nb_g qcnb nb_ ]ihnlifm+ Egg_^c[n_fs [`n_l \clnb) nb_ ojj_l [fp_if[l [l]b qc^nb*
f_hanb p[fo_m ch j[nc_hnm qcnb \cf[ n_l[f ]f_`n fcj [h^ j[f[n_ [l_ ch]l_[m_^ [\ip_
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nb_ ]ihnlifm+ Pb_ lcabn [h^ f_`n g[rcff[_ [l_ [n [ ^cmn[h]_ `lig _[]b inb_l
qbcf_ nb_ [hn_lci*jimn_lcil ^cg_hmcih i` nb_ j[f[n_ cm ^_n_lgch_^ \s nb_ j li *
nlo^cha jl_g[rcff[+ =m [ l_mofn i` nb_ ^sh[gc] jl_mmol_ i` nb_ molac][ffs l _ *
]ihmnlo]n_^ fcj) cnm jimcncih e__jm cgjlipcha ohncf [ n nb_ [a_ i` .2 s_[lm nb_
g[rcff[ls f_hanb cm _p_h mg[ff_l nb[h ch nb_ ]ihnlifm+ ?ihm_ko_hnfs) nb_ g[rcff[
cm bsjijf[mnc]+ = j[f[ n_ ij_l[ncih \_nq__h nb_ [a_m i` 0 [h^ 1 s_[lm \lcham
nb_ nqi g[rcff[_ ]fim_l ni nb_ gc^fch_) li n[ncha nb_g ni [ ]_ln[ ch ^_al__+ Pbcm
l_mofnm ch qb[n cm ehiqh [m g[rcff[ls ]iff[jm_ qbc]b cm nb_ gimn jligch_hn
ch nb_ ][hch_ l_acih [h^ qbc]b n[e_m nb_ [^p_lm_ `lig i` \cf[ n_l[f ]limm \cn_
ch l_f[ncih ni nb_ fiq_l ^_hn[f [l]b+ Eh mjcn_ i` chn_hmcp_ ilnbi^ihnc] nl_ [ n *
g_hn) nb_ ]igjfc][ncih cm cgjimmc\f_ ni _fcgch[n_ \s nb_ [a_ i` .2 s_[lm+

F 9 G I A 9
F\ [vm\cfgg\d\ek [\ PXiZX[\ XcmvfcX`i\ jlgvi`\li\ [\j dXcX[\j

Xm\Z c\ Y\Z([\(c `òmi\ Y`cXk\iXc kfkXc

L _ n _ l e [ ) I+

=or ch n_ lp [ f f_ m [hho_ f f_ m ) hiom [pihm g _mo lz ^_m ] b [ha _g _h n m ^_ p [ f_ o l f[ la_ *
fihao_ l ^_ R[l][^_ [ fp zi f[ c l_ mo j z l c _ o l_ _n ^_ R[l][^_ ^ _h n[ c l_ ^_ /6 a[ laih m koc
*mio``l[ c_hn ^o \_]*^_ * f cüp l_ \ c f[ nz l[ f ni n[ f + @_m g _mo l_ m ihn z nz j l [ n c k o z _ m mo l ^_m
j fy n l_ l c_ m ) n i o di o l m ] ih ` lih nz _ m [p_] ]_ f f_ m ^_ ]ih nlú f_ + @üm h[ cm m[h]_ ) ^_m p[ f_ o l m
f[ la _ * fi hao _ l ^_ cç[ l] [ ^ _ [ fp zi f[ c l _ mo j z l c_ o l_ ^ _ m g [ f[^ _ m m i o ` ` l [ h n m ^_ \_]*^_ *fcüpl_
\ c f[ nz l[ f ni n[ f mih n g ih nz _ m [o ^_mmo m ^_m p[ f_ o l m ^_ ]ih n li f_ + H_ g[r c f f[ c l_ ^ li c n
[ oh_ ] _ l n[ ch _ ^ cm n[h]_ ^_ ]_ fo c ^_ a[o]b_ + H[ ^ cg _hm cih [ h nz li *j i m nz l c _ o l _ ^o j[ f[ cm
_mnâ̂ z n_ lg ch z _ j [ l oh j lz *g [r c f f[ c l_ [p[h]z + H[ jimc n cih ^ _ ]_fo c*] c _mn mo]]_mm cp_*
g _h n [ dom nz_ ) _h ]ih mzko_h ] _ ^_ j l_ mm cih ^sh[g cko_ ù o h _ füp l_ l _ ] i h m n lo c n _ ijz*
l[ n cp_g _h n+

=film) [ .ç[a_ ^_ .2 [hm) f[ fihao_ l ^o g [r c f f[ c l_ mo j z l c _o l_ ^_p c_h n j fo m ]io l n_
ko_ ] _ f f _ ^_ ]ih nli f_ + H_ g[r c f f[ c l_ _mn [ fi l m bsjij f[ m n cko_ + Hçijz l[ n ci h ^o j[f[ cm )
_rz]o nz_ mo l oh g [ f[^_ ^_ 0â1 [hm) `[ cn [ j j li ]b _ l f_m ^_or g [r c f f[ c l_ m y R[r_ ] _h n l [ f
_ n j [ l n c _ f f _g _h n ][om_ f_o l li n[ n cih + @_ ]_ n n_ g [h c_ l_ ) o h *mic*^cm[hn ]i ff [ j mo m ^o
g [r c f f[ c l_ mo j z l c_ o l [ j j [ l [ c n _n ]o fg ch_ ^[hm f[ lza cih ^_ ^_h nm ][h ch_m + Eff m_ g [h c *
`_m n_ ^ z `[pi l[ \ f_g _h n j [ l f[ ^ _ h no l _ ] li cmz_ \ c f[ nz l[ f_g _h n j [ l l [ j j i l n [ R[l][^_
^ _ h n[ c l_ ch `z l c_o l + I[falz oh_ nb z l [ j c_ i l nb i ^ih n ck o _ ch n_hmcp_ ) ih h ç[ l l cp _ j[m y zfc*
g ch_ l ]_ n n_ ]igjfc][ n cih +

V Q O = I I A J B = O O Q J C
>`\ ?ekn`Zbcle^ [\j fY\i\e Xcm\fcXi\e <f^\ej Y\` JXk`\ek\e

d`k Y\`[\ij\`k`^\i A\jXdkjgXckle^

L _ n _ l e [ ) I+

=h C cjm[\aomm_h ^_m C[og_h n_ c f m ^_m i\_ l_h Gc_`_lm) ^c_ \_c /6 Gh[\_h gcn \_ c*
^ _ l m_ c n ca _ l C _ m[g nmj[ f noha ch d[ b l f c ] b _ h Eh n_ lp [ f f _ h b _ la _ m n _ f f n q i l^ _ h q[ l_h ) b [\_h
q c l ^c_ >l_ cn_h* oh^ H [ha _ hp _ l y h ^ _ lo ha _ h ^_ l Climm_ ^_m i\_ l_h [ fp _i f[ l_ h oh^ V[bh*
\ia_hm a _g _mm_h oh^ gcn _ ch_ l Gih nli f fa lojj_ p_ la f c]b_h + Oi`i l n h [ ]b ^_ l C_\oln
m ch^ ^c_ >l_ cn_h* oh^ H [ha_hq _ l n_ ^_m i\ _ l_h [ fp _i f[ l_ h >ia_hm \_c L [ n c_ h n_h gcn
\ _ c^ _ lm_ c n ca _ l C _m[g nmj[ f noha b i b _ l [ fm ^c_ S _l n_ ^ _ l Gih nli f fa lojj_ + @_l l _ ]b n_ oh^
fchfe_ K\_ le c_ `_ l m ch^ pih _ ch [h^ _ l a _ n l _ h h n ) o h^ ^[m =omg[mm ^_m C[og_hm +pih pilh
h[]b b ch n_ h q cl^ pih ^_g h[]b pilh p _ l m]bi\_h_h Ri l^_ le c_ `_ l \_m n cgg n+ @_mm_h
H[a_ q cl^ ch`i fa_ ^_m ^sh[g cm]b _h @ lo]em ^_ l ij_ l[ n cp q c_ ^ _ lb _ la _ m n_ f f n _ h Hc+jj_
[ ffg [b f c]b a_ l_a_ f n ) mi^[ mm g cn .2 F[b l_h ^c_ H[ha_ ^_m i\_ l_h G c_`_lm mia [ l a_ l ch a _ l



cmn [ cm \_c ^_ l Gih nli f fa lojj_ + @_gh[]b .mn ^c_ I[rcff[ bsjij f[m n c m]b + A ch_ C[og_h*
ij_ l[ n ci h cg 0+â1+ H_\_h m d[b l h [ b _ l n \_ c^_ I[rcff_h ^_ l I cn n_ f f ch c_ oh^ p _ l^ l_ b n mc_
n_ c fq_ cm_ + @[^o l]b _h nm n_ b n ^ _ l mi a _ h [ hh n_ Giff[jm ^_m K\_le c_`_ lm ) ^ _ l cg C_\c_n
^_ l Aiet[bh_ [g a li m m n_ h .mn oh^ mc]b [ cm \_ c^_ lm_ c n ca mc]b e l _ o t _ h ^ _ l V[bh l_ cb _h *
m]b fo mm a_a_h c c\_ l ^_g oh n_ l _ h V[bh\ia_h ohaoh m n ca [omm_ l n + Pli nt ch n_ h m cp _ l il nbi*
^ih n c m ]b _ l > _b[h^ foha a_ f cha n _m \cm to .2 F[b l_h h c]b n ) ^ c_m_ Gigjf ce[ n cih [omto*
m]b[ f n_h +

N A O - I A J +

?c [\jXiifccf [\c gXcX[Xi \e gXZ`\ek\j Zfe \jZ`Z `xe gXcXk`eX Y`cXk\iXc

L _ n _ l e [ ) I+

L_ l g_^ci ^_ p[] c[^im _h s_mi ^_f g[r c f[ l ) b _ ]bi m _h ch n_ lp [ f_ ^_ oh [hi _h
/6 g o]b[]bi m ]ih _m] cm c|h ]igjf_ n[ ) b _gim g_^ c^i fim ][g\ cim ^_ f[ fiha c no^ s [g *
j f c no^ ^_ f[ j [ l n_ j [ f[ n ch [ s ^_h n[ f ^_f g[r c f[ l ) ]ig j[ l[h^i fi m ]ih _f ]ih nli f + Eh*
g _^ c[ n[g _h n_ ^ _ mjoz m ^_f h[] cg c_h ni _f [h]bi s f[ lai ^_ f[ j [ l n_ [ fp _i f[ l ^_f g [ *
r c f[ l _h _m nim j [] c_h n_ m _m g [si l ^_ fi ko_ [ l li d [ h fim n[g [°i m ^_f ]ih nli f + Af g[r c f[ l
^ _ l_]bi _ ctko c_ l^i _ m nyh [ f_ d[^im ) ohi ^_f inli) f [ ^ c m n[h ] c[ _ h n l _ f[ j [ l n_ ^ _ f[ h n_ l[
s n l [ m _ l [ ^_f j [ f[ ^ [ l _ m ny ^ _ n_ lg ch [^ [ jil _{ j l_g [r c f[ l j liah[ ni + Oojim c] c|h m_
p[ ]il ca c_h^i ji]i [ ji]i ^_\c^i [ f[ j l_ m c|h ^ ch yg c][ ^_f f[\ ci l_ ]i h m n lo c^ i _h
{i lg [ ij_ l[ ni l c[ ) ^_ g [h _ l[ ko_ [ fi m ko ch]_ [°im ^_ _^[^ f [ fiha c no ^ ^_f g [r c f[ l
l _ mo f n[ ch] fomi g _hi l ko_ f[ ^_ fim ]ih nli f_m + Af g [r c f[ l ji l n[h ni l _ mo f n[ b cjij fy m n c]i +
H[ ij_ l[] c|h ^_f j [ f [ ^ [ l _ h n l _ fim n l _ m s ]o[ n li [°im ^_ _^[^ b [ l y ko_ m_ []_ lko _
fim ^im g [r c f[ l_ m b[] c[ f[ f ch_[ g _^ c[ [^ko cl c _h^i oh[ l i n [ n c i h j[ l] c[ f + ?igi ]ih*
m_]o_h] c[ m_ j li^o]_ _f Q[g[^i ]i f[jmi ^_f g[r c f[ l ) m c_h^i ^_ g [si l ch n_hm f n c[^
_h ff[ tih[ ^_ fim ][h chim ) g [h c n_ m ny h ^ i m_ ]igi `i lg [ ^_ m `[pi l[\ f_ ]igi gil^cn c[
] lo t[^ [ \ c f[ n_ l[ f _ h l _ f [ n c i h ]ih f[ g[h^ {\o f[ + = j_ m[ l ^_ oh ch n_h mi n l [ n[g c_h ci
i l ni^|h n c]i hi m_ fi a l[ _ f cg ch[ l _ m c[ ]]g j f c] [] c|h [h n_ m ^_ fim ko ch]_ [°im ^_
_^[^+

N A B A N A J ? A O

.+ @uiX' G)' Bi`möubfmu' D)5 Pb_ Lli\ f_g 1+ HXilcX' D) E)' Lfjj' L) <)5 B[] c[ f C liq nb
i` L li n lo^ cha L l_g [r c f f[ ch > cf[ n_ l[ f Pin[f ch ?b c f^ l_h q c nb ?igjf_ n_ > cf[ n_ l[ f ?f_`n
?f_`nm+ =]n[ ?bcl+ jf[mn+ ) 4 7 /5.) .632+ Hcj [h^ L[f[n_ + ?f_`n L[ f[ n_ X+) 4 7 /06) .64-+

/+ @i`\[\' B)' JilqXejbp' M)5 Hiha cno^ c*
h[ f Ono^s i` Cliq nb ch > cf[ n_ l[ f ?f_`n Hcj
[h^ L[f[n_ ) ` lig Eh `[h]s ni =^if_m]_h]_+
Lf[mn ) l_ ]ih m n l + Oola+) 16 7 06/) .64/+

2+ J\k\ibX' G)5 L l_h[ n[ f @_p_fijg_h n [h^
Kli`[] c[ f ?igjf_r @[g[a_+ Lb@ ^ c m m _ l n [ *
n cih) ? b[ l f_ m Qhcp_lm c ns I_^c][f B[]o fns )
L l[ao_ .646+

3+ J\k\ibX' G)' >fjkuc' G)5 Eh ` fo_h]_ i`
0+ Bl[[Xik' ;) A)5 I[rcff[ls =l]b @c* ?f_`n L[ f[ n_ ih Cliq nb i` nb _ I[rcff[ ch

g_l[mcihm ch > cf[ n_ l[ f ?f_`n Hcj [h^ L[ f[ n_ Iiom_ Ag\lsim + ?f_`n L[ f[ n_ F+) .1 7 /-3)
Oo\d_]nm+ ?f_`n L[ f[ n_ F+) 4 7 .06) .64-+ .644+

@l+ I+ L_ n_le[ ) Eh m n c no n_ i` Arj_ l cg _h n[ f I_^c]ch_)
H c^ipö]b gcfc]{ 30) ./- -- L l[ao_ /) ?t_]bimfip[cec[



= ? P = ? D E N Q N C E = A L H = O P E ? = A â / 3) .) . 6 5 1

Doha[ l c[h L_ij f_ çm =lgs I_^c][f ?iljm) >o^[j_m n %D oha[ ls &

9LD9F=9B79 K=H< HF5D9N=IG AMC7IH5B9CIG
5B8 CGH9CAMC7IH5B9CIG :@5DG

I + GAJUANAO

O_p_l[f ech^m [h^ gi^c`c][ncihm i` nb_ nl[j_tcom gsi]on[h_iom [h^ imn_i*
gsi]on[h_iom `f[jm b[p_ [fl_[^s \__h ^_m]lc\_^+ Pb_m_ ][h \_ \lie_h ^iqh
chni `cp_ mo\aliojm7

.+ H i h a c n o ^ c h [ f ` f [ j + Pb_ `clmn l_jiln [\ion nbcm j[lnc]o f[l p[lc_ns
][g_ `lig I]Cl[q _n [f+ Diq_p_l) q_ ^i hin l_a[l^ cn [m [ a_hoch_ gsi*
]on[h_iom `f[j mch]_ cn ]ihn[chm gom]f_ ihfs ch cnm j_^c]f_+ En l_]_cp_m cnm \fii^
mojjfs `lig nb_ i]]cjcn[f [h^ jimn_lcil [olc]o f[l [ln_lc_m+ Pb_m_ p_mm_fm [l_
i`n_h fca[n_^ qbcf_ j_l`ilgcha [ l[^c][f h_]e ^cmm_]ncih \_][om_ nb_s loh lcabn
[]limm nb_ ojj_lgimn j[l n i` nb_ ij_l[ncha `c_f^ ]ihn[chcha @o]ochaçm af[h^m+
Pb[n cm qbs nb_ g_nbi^ cm m_f^ig om_^ ch b_[^ [h^ h_]e mola_ls+ Pb_ ihfs l_ *
jiln [\ion nb_ om_ i` nbcm `f[j) [j[l n `lig nb_ ilcach[f) q[m jo\fcmb_^ \s I]fh*
hcm [h^ bcm ]i*qile_lm+

/+ H [ n _ l [ f ` f [ j + Pbcm cm nb_ gimn qc^_fs om_^ `f[j+ Pb_ `clmn jo\fc*
][ncih ih cn q[m \s @_g_la[mmi [h^ Lc[tt[) `iffiq_^ \s l_jilnm \s >_lninnc)
L[hd_) C[hnt [h^ L[hd_) [h^) f[n_fs) \s Ob[jcli+ Pb_m_ `f[jm [l_ mojjfc_^ `lig
nb_ f[n_l[f \l[h]b i` nb_ moj_l`c]c[f il nl[hmp_lm[f ]_lpc][f [ln_lc_m [h^ p_chm+
Pb_ [l_[ ^_mcah_^ `il nl[hmj f[h n[ ncih mnl_ n]b_m `lig nb_ jichn i` nb_ _hnls
i` nb_ p_mm_fm ni nb_ []ligcih) [h^ `lig nb_ [hn_lci l \il^_l i` nb_ nl[j_tcom
ni nb_ m][jof[l mjch_+

0+ P l [ j _ t c o m i m n _ i g s i ] o n [ h _ i o m ` f [ j + Pbcm cm l_[ffs [
p[lc_ns i` nb_ f[ n_l[ f `f[j) ^c``_lcha `lig nb_ `ilg_l ch nb[ n cn ]ihn[chm [ j[ln
i` nb_ m][jof[l mjch_+ L[hd_ [h^ ?onncha q_l_ nb_ `clmn ni om_ cn `il nb_ l_]ih*
mnlo]ncih i` nb_ [hn_lcil j[l n i` nb_ `fiil i` nb_ gionb+ Pb_ h_]_mm[ls \_h^*
cha i` nb_ \ih_ q[m []bc_p_^ \s ]onncha ion mg[ff nlc[haf_m `lig nb_ chh_l
mol`[]_ i` nb_ mjch_+ Cocff[gih^_aoc [h^ H[lmih l_jiln_^ [\ion [ gi^c`c][ncih
i` nb_ ilcach[f g_nbi^ omcha nb_ h[ nol[ f ]olp[nol_ i` nb_ []ligcih `il g_hn[f
[l]b l_jf[]_g_hn+ P l[hmjf[hn[ncih i` nb_ ion_lgimn j[ l n i` nb_ m][jof[l mjch_
[h^ []ligcih cm jimmc\f_ ih nb_ [\ip_ g_hncih_^ j_^c]f_ [m nbim_ j[lnm i`
nb_ mbiof^_l \f[^_ [l_ mojjfc_^ `lig nb_ nl[j_tcom gom]f_+ Kol ^_j[lng_hn
l_]_hnfs ^_p_fij_^ [ h_q `[mbcih i` nb_ imn_igsi]on[h_iom `f[j ]ihn[chcha nb_
chh_lgimn ko[ln_ l i` nb_ m][jof[l mjch_ ch ]ihdoh]ncih qcnb [ nl c[hao f[ l jc_]_
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i` nb_ g_^c[f \il^_l i` nb_ mbiof^_l \f[^_ `il l_jf[]cha nb_ f[ n_l[f il\cn[f q[ff
g[f[l \ih_ tsaig[nc] [l]b [h^ nb_ ]ip_lcha mi`n j[lnm+

.( P l [ h m p _ l m [ f ` f [ j + Pbcm p[lc_ns q[m `clmn ^_m]lc\_^ \s G_hs_l_m
[h^ Po]e_l+ Pb_ \fii^ mojjfs ]ig_m `lig nb_ nl[hmp_lm[f ]_lpc][f p_mm_fm)
nii) \on nb_ `f[j [rcm `iffiqm nb_ ^cl_]ncih i` nb_ g[ch [ln_ls [h^ p_ch \_nq__h
nb_ liin i` nb_ h_]e [h^ nb_ g_^c[f \il^_l i` nb_ mbiof^_l \f[^_+ Pb_ gom]f_
[h^ ]ip_lcha mech jf[hh_^ `il nl[hm`_ l cm [\ion .- ]g ch f_hanb) [h^ 3 ]g
ch qc^nb+

2+ H i q _ l n l [ j _ t c o m ` f [ j + Pbcm p[lc_ns q[m `clmn ^_m]lc\_^ \s >[_e
[h^ ]i*qile_lm+ Eh nb_ m[g_ s_[l) I[nb_m [h^ J[b[c l_jiln_^ ni b[p_ ^_p_f*
ij_^ [ mcgcf[l g_nbi^+ Pb_l_ cm mig_ ]ih`omcih [m ni qb_l_ nbcm `f[j cm moj*
jfc_^ `lig+ =]]il^cha ni nb_ ilcach[f ^_m]lcjncih cn l_]_cp_m cnm \fii^ mojjfs
`lig nb_ ^_m]_h^cha \l[h]b i` nb_ nl[hmp_lm[f ]_lpc][f [ln_ls [h^ []]igj[hs*
cha p_chm) \on nb_m_ p_mm_fm ^i hin loh j[mm \_h_[nb nb_ nl[j_tcom \on) [m [
g[nn_l i` `[]n) \_nq__h nb_ nbil[]c] q[ff [h^ nb_ lbig\ic^m+ Eh iol pc_q nb_
`f[j cm mojjfc_^ `lig nb_ chnl[* [h^ mo\gom]of[l \l[h]b_m i` nb_ moj_l`c]c[f
il nl[hmp_lm[f ]_lpc][f [ln_lc_m+ Pb_ `f[j ][h \_ nl[hm`_ ll_^ \on ihfs [fiha
qcnb [ mnlcj i` nb_ nl[j_tcom ]ihn[chcha nb_ p_mm_fm+ Pb_ nl[hmj f[h n [l_[ fc_m
\_nq__h nb_ g_^c[f \il^_l i` nb_ mbiof^_l \f[^_ [h^ nb_ mjch_ ]ill_mjih^cha
ni nb_ fiq_l j[ln i` nb_ gom]f_+

I = P A N E = H = J @ I A P D K @ O

Kol iqh _rj_lc_h]_ cm qcnb nb_ nl[hmp_lm[f) f[ n_l[f [h^ imn_igsi]on[h_iom
`f[jm+ Kol ^_j[lng_hn j_l`ilg_^ n_h l_]ihmnlo]ncihm omcha nbim_ g_nbi^m [m
jlcg[ls [h^ m_]ih^[ls jli]_^ol_m+ =ff \on ih_ q_l_ mo]]_mm`of+ Pb_ ihfs `[cf*
ol_ q[m ^o_ ni m_lciom qioh^ ch`_]ncih ch nb_ l_acih i` nb_ p[m]of[l j_^c]f_
ch [ m_p_l_fs \olh_^ j[nc_hn+ Pb_ m[fc_hn `_[nol_m i` nb_ l_]ihmnlo]ncih [l_
mogg[lct_^ ch P[\f_ .+ Ocr i` iol j[nc_hnm q_l_ ih]ifiac][f ][m_m qb_l_ jlc*
g[ls l_]ihmnlo]ncih i` _rn_hmcp_ l_m_]ncih ^_`_]nm q[m ][ff_^ `il+ Pb_ inb_l
`iol q_l_ `[]c[f chdolc_m ^_g[h^cha m_]ih^[ls jli]_^ol_m \_][om_ i` g[dil
ncmmo_ fimm ][omcha [_mnb_nc] [h^ `oh]ncih[f cgj[clg_hn+

Pl[j_tcom `f[jm [l_ [p[cf[\f_ ch ]ig\ch[ncih qcnb inb_l jf[mnc] jli]_^ol_m)
qbc]b cm qbs q_ om_^ nb_g nia_nb_l qcnb j_]nil[fcm [h^ f[ncmmcgom ^ilmc gsi*
]on[h_iom `f[jm) [m q_ff [m qcnb m][fj mc]ef_ `f[jm+

Pb_ fc`ncha i` nl[j_tcom `f[jm j_^c]f_^ ih nb_ nl[hmp_lm[f ]_lpc][f p_mm_fm
[fq[sm \_achm qcnb nb_ _rjimol_ i` nb_ mojjfscha [ln_ls [h^ p_ch+ Eh iol `clmn
molac][f ij_l[ncihm) nbcm jlip_^ [ p_ls ncg_*]ihmogcha jli]_^ol_ [m q_ _h*
^_[piol_^ jl_]cm_ ^cmm_]ncih+ =m q_ a[ch_^ gil_ _rj_lc_h]_ q_ l_[fct_^ nbcm
q[m moj_l`foiom \_][om_ i` nb_ hog_liom p[lc[ncihm i` nb_ nl[hmp_lm[f ]_lpc][f
p_ch [h^ nb_ nqi g[ch p_lmcihm i` [ l n_ l c[ f mojjfs+ Pbim_ `ch^cham q_l_ ]illi*
\il[n_^ \s nb_ l_]_hn [h[nigc][f mno^c_m ]ih^o]n_^ \s Cii^qch [h^ Nim_h*
\_la+ Och]_ [ff nb_ ]igjih_hnm i` nb_ p[m]of[l j_^c]f_ fc_ \_nq__h nb_ moj_l*
`c]c[f [h^ ^__j ]_lpc][f `[m]c[) q_ j_l`ilg nb_ ^cmm_]ncih [m `iffiqm7

= nl[hmp_lm_ ch]cmcih cm g[^_ ih nb_ f[ n_l[ f mol`[]_ i` nb_ h_]e nblioab
nb_ mech jf[nsmg[ [h^ `[m]c[ ch nb_ g_^c[f nbcl^ i` nb_ mojl[]f[pc]of[l nlc[haf_+

/+



?[l_ cm h__^_^ ni e__j nb_ _rn_lh[f doaof[l p_ch ohbol n ch cnm fiq_l j[ln+ J_rn
]ig_m nb_ _rjimol_ i` nb_ jimn_lcil \_ffs i` nb_ igibsic^ gom]f_+ S_ g[e_
[h ch]cmcih j[l[ff_ f qcnb nb_ ojj_l _^a_ i` nb_ gom]f_ [h^ gi\cfct_ nb_ `c\li*
`[nns ncmmo_ [\ip_ nb_ ^__j `[m]c[ m_j[l[ ncha cn `lig nb_ mn_lhig[mnic^ oj ni
nb_ [hn_lcil \il^_l i` nb_ nl[j_tcom 0 ]g qc^_+ Pbcm \oh^f_ ]_ln[chfs ]ihn[chm
[ff nb_ p[m]of[l ]igjih_hnm h__^_^ ni mojjfs nb_ `f[j+ Pbcm ech^ i` ^cmm_]ncih
i` nb_ j_^c]f_ cm `[ l koc]e_l8 ch [^^cncih) cn [fmi b_fjm ni [pic^ chdols ni nb_
p_mm_fm+

N X Y c \ ,

Ce[ `ZX k`fe c Ji`d Xip i\Zfejki) " M\Zfe[Xip i\Zfejki)
= fdgc`(

Npg\ f ] ]cXg
H \f (
gcXjd '

NiXldX H \f (
gcXjd '

f l j, iXldX H \f (
gcXjd '

NiXldX
ZXk`fej

Ffe^`kl[`eXc * * * *

FXk\iXc / * / * * * *

Ijk\fd pfZlkXe ' / 1 / Q j 1 , `e ]\Zk`fe )

NiXejm\ijXc / â / * *

]cXg cfjj

Ffn\i * * * * * *

NfkXc 3 1
.-

3
.-

1 ,

Ii\cfct[ncih i` nb_ j_^c]f_ cm `iffiq_^ \s nb_ fc`ncha i` nb_ `f[j jlij_l+
=n nbcm jichn ]ig_m nb_ ko_mncih i` qbc]b `f[j cm nb_ gil_ mocn[\f_ ch nb_
acp_h ][m_+ K\pciomfs) nb_ bcab_l nb_ ^_`_]n cm mcno[n_^) nb_ fiha_l nb_ j_^c]f_
mbiof^ \_+ Bil nb[ n l_[mih) ch mig_ ][m_ j[ l n i` nb_ `f[j mech ][h \_ l_gip_^
f_[pcha nb_ mo\]on[h_iom ncmmo_ chn[]n+ Eh nbcm q[s) j[ l n i` nb_ gom]f_ b_fjm
ni f_hanb_h nb_ j_^c]f_) nii+ Qmcha nbcm g[hi_opl_) nb_ fihacno^ch[f [rcm i`
nb_ `f[j cnm_f` qcff \_ mbiln_l ohf_mm [ äfiq_l `f[jã cm ^cmm_]n_^+ Eh iol pc_q)
nb_ änl[hmp_lm[ fã [h^ äf[ n_ l[ fã `f[jm [l_ _ko[ffs om_`of `il nb_ l_^o]ncih i`
^_`_]n hin \caa_l nb[h 5 \s .- ]g) [h^ hin gil_ ^cmn[hn nb[h nb_ ojj_l
n_gjil[f fch_ il nb_ ]bch+ Bil ncmmo_ fimm_m [m bcab [m nb_ `lihn) [ äfiq_l `f[jã
][h \_ [jjfc_^+ Eh ][m_m qb_l_ l_jf[]_g_hn i` [ j[ln i` nb_ `[]c[f me_f_nih
cm [fmi h_]_mm[ls) [h imn_igsi]on[h_iom `f[j mbiof^ \_ om_^+ Pb_ \ihs ]ig*
jih_hn i` nb_ ncmmo_ ]igjf_r cm l_f_[m_^ [`n_l nb_ ^cmm_]ncih i` nb_ gsi]on[*
h_iom cmf[h^ `lig \_fiq qcnb [ pc\l[nils m[q [h^ ]bcm_f [`n_l jombcha [q[s
nb_ ch`l[mjchiom gom]f_ qcnb [ l[mj[nils+ En cm [^pcm[\f_ ni `cr nb_ mi`n j[lnm
ni nb_ \ih_ \s m_p_l[f mncn]b_m ch il^_l ni jl_p_hn nb_cl mb_[lcha i``+

/,



Pb_ `f[j cm [^p[h]_^ ni jimcncih gimnfs nblioab [ mo\]on[h_iom nohh_f+
Eh bcab fi][fct_^ ^_`_]nm) cn cm [^pcm[\f_ ni g[e_ [orcfc[ls ch]cmcih nblioab
nb_ q[ff i` nb_ nohh_f ni `[]cfcn[n_ nb_ joffcha nblioab i` nb_ ncmmo_ ]igjf_r+

Pb_ `f[j cm mo\m_ko_hnfs m_qh ihni nb_ ^_`_]n \s g_[hm i` ch n_lloj n_^
monol_+ Eh iol ijchcih) nb_l_ cm gimnfs hi h__^ ni m_q nb_ gom]f_ ch [ m_j[l[n_
f[s_l _r]_jn qb_h [ ][pcns q[ff cm l_]ihmnlo]n_^+ Eh imn_igsi]on[h_iom `f[jm)
nb_ `clg qclcha i` nb_ \ihs j[ln ni qb[n b[m l_g[ch_^ i` nb_ `[]c[f \ih_m
cm _mm_hnc[f+

? = O A N A L K N P O

S_ nbche cn om_`of ni cffomnl[n_ iol _rj_lc_h]_ \s l_jilncha ih mig_ ][m_m)
ch qbc]b p[lciom ech^m [h^ ]ig\ch[ncihm i` nb_ nl[j_tcom `f[j q_l_ om_^+

? [ m _ .+ = g[f_ j[nc_hn) [a_^ 41) q[m ij_l[n_^ ih l_j_[n_^fs `il gofncjf_
\[m[fcig[ [lioh^ nb_ _[l [h^ nb_ f_`n n_gjf_+ Kh [^gcmmcih) [h _rn_hmcp_ m][l*
l_^ `c_f^ q[m `ioh^ mnl_n]bcha `lig nb_ n_gjf_ ni nb_ jl_* [h^ jimn[olc]of[l
l_acih ]ihn[chcha g[hs nogiliom `i]c+ Eh nl[j[linc^ jlij[a[ncih q[m [fmi hi*
nc]_[\f_ ][omcha j_lcjb_l[f `[]c[f j[fms+ Bil nb[ n l_[mih) ]igjioh^ l_m_]ncih
i` nb_ mech) j[linc^ af[h^) jchh[) _rn_lh[f [o^cnils ][h[f [h^ nb_ n_gjil[f
`imm[ q[m j_l`ilg_^+ Pb_ l_mofncha ^_`_]n q[m l_^o]_^ qcnb [ n l [ h m p _ l m [ f
gsi]on[h_iom `f[j ]ig\ch_^ qcnb [ m][fj m c ] e ._ * ` .[ j+ Pb_ jimnij_l[ncp_
]iolm_ q[m oh_p_hn`of) [h^ l_mofn_^ ch `[cl b_[fcha %Bca+ .&+

? [ m _ /+ Pb_ j[nc_hn) [ 4/*s_[l if^ g[h) q[m [^gcnn_^ `il [ boa_ mko[giom
][h]_l ih nb_ jimn_lcil mol`[]_ i` nb_ jchh[ chpifpcha nb_ jimn[olc]of[l mech
[h^ nb_ ][lncf[achiom j[ln i` nb_ _rn_lh[f [o^cnils g_[nom+ Pb_ mola_ls ]ih*
mcmn_^ i` nb_ ]ig\ch_^ l_m_]ncih i` nb_ jchh[) j_lc[olc]of[l mech) nb_ g[mnic^
]iln_r) nb_ _[l ][h[f) [h^ nb_ moj_l`c]c[f `f[j i` nb_ j[linc^ [fiha qcnb [
mcgofn[h_iom l_]ihmnlo]ncih) omcha [ f [ n _ l [ f n l [ j _ t c o m ` f [ j + Pb_
qioh^ b_[f_^ \s `clmn chn_hncih) [h^ hi [hig[fc_m ch nb_ `[]c[f gip_g_hnm
]iof^ \_ i\m_lp_^ %Bca+ /&+

? [ m _ 0+ = g[f_ j[nc_hn) [a_^ 26) q[m [^gcnn_^ \_][om_ i` l[^c[ncih `[cfol_
chpifpcha [ N 1H . j[l[fchao[f mko[giom ][h]_l i` nb_ f_`nb[h^ mc^_+ Pb_ nogiol
b[^ chp[^_^ nb_ g[h^c\of[l [l]b) nii+ Pb_ mech ih nb_ h_]e q[m m_p_l_fs
^[g[a_^ \s cll[^c[ncih+ = ]ig\ch_^ l_m_]ncih q[m j_l`ilg_^ ch]fo^cha nb_
h_]e mech) nb_ ]_lpc][f \fi]e) [h^ nb_ l_g[chcha nqi*nbcl^m i` nb_ g[h^c\f_+
Oo\nin[f afimm_]nigs [h^ bilctihn[f l_m_]ncih i` nb_ f[lshr q_l_ g[^_) nii+
Pb_ l_mofncha f[la_ ^_`_]n q[m l_^o]_^ qcnb nb_ om_ i` [ nl[j_tcom imn_igsi*
]on[h_iom `f[j i` nb_ Cocff[gih^_aoc*H[lmih nsj_ ni l_]ihmnlo]n nb_ `fiil i`
nb_ gionb [h^ nb_ [l]b i` nb_ g[h^c\f_+ Pb_ _rn_lh[f ]ip_l q[m g[^_ `lig
[ f [ n c m m c g o m ^ i l m c g s i ] o n [ h _ i o m ` f [ j mb[j_^ [h^ nl[hm`_ ll_^
[]]il^cha ni iol iqh g_nbi^+ =`n_l [h oh_p_hn`of l_]ip_ls) nb_ j[nc_hn l _ *
a[ch_^ bcm [\cfcns ni mj_[e [h^ ni mq[ffiq qcnb nb_ [c^ i` nb_ \ofes nl[j_tcom
`f[j qcnbch [ gihnb %Bca+ 0&+

? [ m _ 1+ Pb_ j[nc_hn) [ g[h i` 24) mo``_l_^ `lig [ P/J, f_`nmc^_^ j[ l[ *
fchao[f mko[giom nogiol mcgcf[l ch mct_ ni nb[ n ch ][m_ Ji+ 0+ Ll_pciom g[mmcp_
cll[^c[ncih [fmi ^[g[a_^ nb_ h_]e mech+ Pb_ m[g_ ech^ i` l_m_]ncih q[m j_l*

/-



Bca+ .+ [& ?[m_ .+ @ _ f ch_[ n cih i` nb _ mcn_ j f [ h h _ ^ `i l l_ m_] n cih ) [h^ [ n l [ h mp _ l m [ f n l [ j _ *
tcom g si]o n[ h _io m `f[j) \& Boff _r n_h n i` n b _ l_ m_] n cih ) ]& @_`_] n l_ $^o]_^ \s n l[j_t co m

` f[j q c nb [ m][ fj m c]e f_ `f[j) ^& Oc^_ pc_q i` j [ n c_ h n nqi g ih nb m [ ` n_ l mo la _ ls



Bca+ /+ [& ?[m_ /+ Doa_ l _ n l i [ o l c] o f [ l mko[g iom nogiol ) \& N_m_]ncih ]igj f_ n_^ ch ] fo ^ *
cha j[ li n c^ _] nig s [h^ ojj _ l h_]e ^cmm_] n cih ) ]& P cmmo_ fimm l _ ] i h m n lo ] n_ ^ q c nb [
f [ n _ l [ f `f[j) ^& ?fim_*oj i` b_[ f_^ ` f[j ih_ g ih nb jim nij_ l[ n cp_ fs + N_mc^o[ f _ r n_ lh [ f

[o^ c ni ls ] [h[ f cm j [ n_ h n

//



Bca+ 0+ [ & ?[m_ 0+ Pb_ ]ig\ch_^ o m_ i` n l [ j _ t co m i m n_ igsi]o n[h_io m q c nb f[ n cmm cgom
gsi]o n[ h _io m `f[j+ @ _ f ch_[ n cih i` ` f[jm ) \& Pb_ i m n_ igsi]o n[h_io m ` f[j f c` n_^ `l__ +
O ] [ jo f[ l mj ch_ [h^ [] lig cih [ l_ q_f f pcm c\ f_ ih cnm fiq _ l [mj_] n ) ]& Oo\ ni n[ f g[h^c*

\o fi *a fimm_] nigs [h^ l_ m_] n cih i` nb_ mi` n j [ l n m i` nb_ h_]e ]igj f_ n_^

/0



Bca+ 0 ^& Oc^_ pc_q i` j [ n c_ h n nqi g ih nb m [ ` n_ l mo la_ ls + Jin nb _ _r]_ f f_h n `[] c[ f
]ih nio l [h^ nb _ q_ff b _[ f_^ f[ n cmm cgom ` f[j om_^ `il _ r n_ lh [ f ]ip_l) _& =h n_ l ci l pc_q
i` nb_ m[g_ j[ nc_h n ) `& Pb_ \ofes n l [j _ t co m i m n_ ig si]o n[h _io m ` f[j l_ j f[ ] ch a nb_

nihao_

`ilg_^ [m ^_m]lc\_^ [\ip_ \on nb_ l_]ihmnlo]ncp_ jb[m_ q[m ^c``_l_hn omcha [
j _ ] n i l [ f c m g s i ] o n [ h _ i o m ` f [ j `il _rn_lh[f ]ip_l ch [^^cncih ni
[ n l [ j _ t c o m i m n _ i g s i ] o n [ h _ i o m ` f [ j + Pbcm ][m_ q[m [fmi mo]]_mm*
`of qcnb nb_ j[nc_hn \_cha [\f_ ni mq[ffiq [h^ ni mj_[e qcnbch [ gihnb %Bca+ .$(

? [ m _ 2+ Pbcm /2*s_[l if^ g[f_ j[nc_hn fimn bcm ]bch ch ]ihm_ko_h]_ i` [
aohmbin+ =n nb_ ncg_ i` jlcg[ls qiof^ ][l_) b_ b[^ [ jc_]_ i` nb_ 4nb lc\
nl[hmjf[hn_^+ Kh [^gcmmcih ni iol ^_j[lng_hn) [ mbiln m][lls ]bch q[m hinc]_*
[\f_ qcnb nb_ p_lgcfcih \il^_l joff_^ ^iqhq[l^+ =h imn_igsi]on[h_iom `f[j
q[m om_^ ]ihn[chcha nb_ []ligcih `il ]bch l_jf[]_g_hn [fiha qcnb [ fcj fc`ncha
n_]bhcko_ qcnb Fim_jbçm h [ m i f [ \ c [ f ` f [ j m %Bca+ 2&+

/1



I _ h

Bca+ 1+ [& ?[m_ 1+ P l[j_t co m i m n_ ig si]o n[h _io m ` f[j ]ig\ch_^ q c nb j _ ] ni l[ f c m gsi*
]o n[ h _io m `f[j+ @_mcah i` nb _ `f[jm ) \& =n nb _ _h^ i` l_ m_] n ci h q c nb `i l]_ m bi f^ cha
nb _ f[lshr ) ]& Oc^_ pc_q i` j [ n c _ h n nqi g ih nb m [ ` n_ l mo la_ ls ) ]& K m n_igsi]o n[h_iom

` f[j j lip c^ cha [ aii^ g [h^ c\ o f[ l ]ih nio l ) ^ & B lih n pc_q i` ][m_ 1

/2



Bca+ 2+ [& ?[m_ 2+ L[ n c_h n fi m n b cm ]b ch ^o_ ni aoh mb i n ch dols + B li h n pc_q) \& Oc^_ pc_q)
]& B lih n pc_q ih_ g ih nb [ ` n_ l mo la_ ls + Pb_ ]b ch cm l_j f[ ]_^ q c nb [h i m n_ ig si]o n[ *
h_iom ` f[j ]ih n[ ch cha nb _ []lig cih ) nb_ fiq_ l fcj f c` n_^ q c nb Fim_jbçm `f[jm ) ^& Oc^_

pc_q i` m[g_ j[ n c_h n ih_ g ih nb [ ` n_ l mo la _ ls

/3



Bca+ 3+ [& ?[m_ 3+ L[ n c_h n fi m n b cm t saig [ n c]i *g [ f[ l ]igjf_r [h^ f[ n_ l[ f i l\ c n[ f q[ff+
Oc^_ pc_q) \& B li h n pc_q) Z $ ' ^& ) _& Pqi g ih nb m [ ` n_ l l _ j f[ ] _g _h n i` g cmm cha `[] c[ f
j [ l n m q c nb [h i m n_ ig si]o n[h _io m `f[j+ Qjj_l fc^ f c` n cha mo la _ ls q[m j_ l `i lg _^ \s

@l+ Pols) [ h ijb n[ fg i fia cm n + L [ n c_h n q [ m ` c n n_^ q c nb [h _s_ j li m nb _ m cm

/4



? [ m _ 3+ Pbcm g[h) [a_^ /3) mo``_l_^ [ m_lciom chdols i` nb_ lcabn*b[h^
`[]_ ][om_^ \s nb_ \f[mn i` [ mb_ff+ D_ fimn bcm l cabn \of\) nb_ g[f[l \ih_) nb_
tsaig[nc] [l]b [h^ nb_ mollioh^cha mi`n j[lnm+ Llcg[ls qioh^ ][l_ l_mofn_^
ch ^__j m][lm b_[f_^ ih m_]ih^ chn_hncih+ N_b[\cfcn[ncp_ mola_ls ]ihmcmn_^ ch
nb_ _r]cmcih i` nb_ m][lm) [h^ l_jf[]_g_hn i` nb_ f[n_l[f il\cn[f q[ff [h^ tsai*
g[nc] [l]b qcnb [h i m n _ i g s i ] o n [ h _ i o m ` f [ j ]ihn[chcha nb_ g_^c[f
\il^_l i` nb_ mbiof^_l \f[^_ [h^ m][jof[l mjch_ %Bca+ 3&+

Bca+ 3 _X

@ E O ? Q O O E K J

Pb_ nl[j_tcom gsi]on[h_iom [h^ imn_igsi]on[h_iom `f[jm jlip_^ ni \_
p_ls om_`of niifm ch b_[^ [h^ h_]e l_]ihmnlo]ncp_ mola_ls+ Qmcha nbim_ g_nbi^m)
nb_ mola_ih b[m ni \_[l ch gch^ nb_ `iffiqcha ]ih^cncihm ni []bc_p_ nb_ ^_mcl_^
l_mofn7

.+ Pb_ `f[j mct_ mbiof^ hin \_ f[la_l nb[h 5 \s .- ]g+
/+ Pb_ gimn ^cmn[hn jichn i` nb_ ^_`_]n jf[hh_^ `il l_^o]ncih gomn hin

_r]__^ nb_ ]bch [hn_lcilfs) il nb_ moj_lcil n_gjil[f fch_ p_lnc][ffs+ Bil l_ *
]ihmnlo]ncih i` gil_ ^cmn[hn mcn_m) nb_ äfiq_lã `f[j cm [p[cf[\f_ ihfs+

0+ Pb_ gom]of[l j[ln i` nb_ `f[jm qcff \_]ig_ nb chh_l \_][om_ cn cm l[l_fs
jimmc\f_ ni jl_m_lp_ nb_cl chh_lp[ncih+

1+ Pb_ om_ i` `f[jm j_^c]c_^ ih nb_ nl[hmp_lm[f ]_lpc][f p_mm_fm cm ]ih nl[ *
ch^c][n_^ c` mojl[]f[pc]of[l g_n[mn[m_m [l_ jl_m_hn+ F+ D+

0+



O Q I I = N U

Pb_ [onbil acp_m []]iohn i` bcm _rj_lc_h]_ qcnb `iol gsi]on[h_iom [h^ mcr
imn_igsi]on[h_iom nl[j_tcom `f[jm j_^c]f_^ ih nb_ nl[hmp_lm[ f ]_lpc][f p_mm_fm+
D_ ^_m]lc\_m [ koc]e [h^ mcgjf_ g_nbi^ `il nb_ ^cmm_]ncih i` nb_ j_^c]f_) [h^
l_pc_qm nb_ ch^c][ncihm `il [h^ fcgcn[ncihm i` nb_ p[lciom jli]_^ol_m+

F\j \og\i`\eZ\j Xm\Z le ^i\]]fe [\idf(dljZlcX`i\ fe fjj\lo([\idf(dljZlcX`i\
[l dljZc\ kiXg\q\

G _ h s _ l _ m ) I+

Hç[o n_ o l j l z m _h n _ m_m _rj z l c_h]_ m [p_] 1 f[g\_[or ^_ lg i *g om]o f[ c l _ m _ n [p_] 3
f[g\_[or imm_i *^_ lgi*gom]o f[ c l_ m + EE mç[a cn ^_m f[g\_[or ^o gom] f_ n l [j _ t co m ^ih n ^_m
jz^ c]o f_m mih n `i lg zm ^_m p[ cm m_[or n l [h mp _ l m[ o r ^o ]io+ Qh_ g z nbi^ _ ^_ lz m_] n cih
^o jz^ c]o f_ _m n ^z]l c n_ ) ^ cm n chaoz_ j[ l m[ m cgjfc] c nz _ n m[ pcn_mm_+ Kh l_p cm_ ^_m ch^ c *
] [ n cih m _n ^_m gig_h nm fcgcn)[hnm jio l ^_m j l_ ]_^ _ m p[lc_m +

V Q O = I I A J B = O O Q J C

?i]X_ile^\e d`k \`e\d BXlk(Gljb\c( le[ EefZ_\e(BXlk(Gljb\c(NiXejgcXekXk
d) kiXg\q`lj

G _ h s _ l _ m ) I+

@_l =onil \ c_ n_ n m_ ch_ A l ` [b lo h a _ h g cn 1 D[on*Iome_f* oh^ 3 Ghi]b_h*D[o n*Iome_f*
H[jj_h ^_m g+ n l [j _ t co m [h _ ch_g Onc_f [om n l [ h mp _ l m [ f _ h D [ fma_ `[ mm_h + Am q c l^ ^c_
l[ m]b _ oh^ _ ch `[ ]b_ I_nbi^_ ^_ l @ cmm_e n cih ^_m Onc_ fm \ _ m]b lc_\_h + B _ lh _ l q _ l^ _ h
^c_ Eh ^ ce [ n ci h _h l_p c^ c_ l n oh^ ^c_ f cg c n c _ l _h^_h Iig_hn_ ^_ l p _ l m ]b c_ ^ _h _ h I_nbi^_h +

Af [o ni l j l_ m _h n[ mom _rj_ l c_h] c[ m ]ih ] o [ n li n l [ m j f[ h n _ m ^ _ lg ig o m] o f[ l_ m s m_cm
| m_i *^ _ lg ig om]o c[ l_ m ^_f g+ n l[j _ t co m _h _f j_]ci fi ^_ p[mim n l [ h m p _ l m [ f _ m soao f[ l_ m +
O_ ^_ m] l c\_ oh lyj c^i s mcgjf_ g_ni^i ^_ ^ cm_]] c|h ^_f j_]ci fi + O_ l_p cm [h f[m ch^ c][*
] cih_m s f cg c n[h n_ m ^_ p [ l c[^i m j li]_^ cg c_h ni m +
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?og\i`\eZ`Xj Zfe \c kiXjgcXek\ [\idfdljZlcXi p xj\f([\idfdljZlcXi
[\c d) kiXg\q`lj

G _ h s _ l _ m ) I+
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Ag_la_h]s I_^c][f Eh m n c no n_ äJ+ E+ L cliaipã ) Oi`c[ %>o fa[l c[ &
@ cl_] ni l Lli`+ I+ R[h_p) I+ @+) ?O]+

@ _j[ l ng _h n `il Pb_ lg [ f P l[og [ P l_[ ng _h n
D_[^ =m+ Lli`+ U+ ?b_lp_heip ) @lO]+

GIF;=75@ HF95HA9BH :CF D=;A9BH98 B59J=
U+ ? D A N R AJ G K R

N_a[l^f_mm i` nb_ `[]n nb[ n [ hog\_l i` [onbilm ]f[mmc`s jcag_hn_^ h[_pc
chni ^[ha_liom [h^ hih*^[ha_liom ih_m ^_j_h^cha ih nb_ jl_m_h]_ i` g_f[*
hig[) q_ \_fc_p_ nb_g ni \_ [h ch^c][ncih `il molac][f nl_[ ng_hn hin ihfs `lig
nb_ ih]ifiac][f \on [fmi `lig nb_ [_mnb_nc] jichnm i` pc_q+ @_lg[nifiac][f
mola_ls [m jlijim_^ [h^ om_^ \s E+ E+ Gifaoh_hei %.641&) A+ Ajmn_ch %.63/&
[h^ K+ @c_t %.63/& ch]fo^_m _f_]nlimola_ls) ^_lg[\l[mcih) ]lsi^_mnlo]ncih [h^
]b_gi^_mnlo]ncih+ Eh iol ijchcih) hih_ i` nbim_ g_nbi^m ][h _hmol_ l[^c][f
[h^ m[ncm`[]nils l_mofnm [m jcag_hn_^ h[_pc [l_ ch [hs ][m_ ch^c][ncih `il _r*
]cmcih [h^ mech jf[mnc] ij_l[ncih+ Eh ][m_m i` h[_pc l_mnl c] n_^ ni [ fcgcn_^ [l_[)
g_nbi^m i` fi][f jf[mnc] l_]ihmnlo]ncih ][h \_ om_^ ^_j_h^cha ih nb_ fi][f*
ct[ncih i` nb_ h[_pom+ Eh ][m_m qb_l_ _rn_hmcp_ _r]cmcih cm ][ff_^ `il) biq_p_l)
nb_ gimn `l_ko_hn jli]_^ol_ cm ih_ i` nb_ h[_pom \_cha l_jf[]_^ \s [ `l__
mech al[`n+ Pb_ _r]cmcih mbiof^ oh^_l [ff ] cl]ogmn[h]_m \_ g[^_ ch [ mchaf_
ij_l[ncih qcnb nb_ h[_pom chn_alcns jl_m_lp_^+ S_ l_a[l^ [m ch]ill_]n gofnc*
mn[a_ _r]cmcihm [m om_^ \s mig_ mola_ihm ch ][m_m i` _rn_hmcp_ h[_pc+

@_j_h^cha ih nb_ m]ij_ i` om_) q_ l_]igg_h^ nb_ `ifiqcha ]f[mmc`c][ncih
i` molac][f ij_l[ncihm `il jcag_hn_^ h[_pc7

.+ ]cl]ogm]lc\_^ h[_pc j_lgcnncha mchaf_*ncg_ l_gip[f [h^ ^_`_]n l_j f[]_*
g_hn qcnb fi][f ncmmo_)

/+ jcag_hn_^ h[_pc _rn_h^cha ip_l [ mcahc`c][hnfs f[la_ [l_[ [h^ hin j_l*
gcnncha nb_ ^_`_]n ni \_ ]ip_l_^ qcnb fi][f ncmmo_m [`n_l l[^c][f _r]cmcih+ Pb_
[fn_lh[ncp_ nb_l_ cm nb_ om_ i` [ `l__ mech al[`n)

0+ ac[hn jcag_hn_^ h[_pc qb_l_ mchaf_*ncg_ _r]cmcih qcnb mcgofn[h_iom
`l__ mech al[`n ]ip_l[a_ cm jbsmcifiac][ffs lof_^ ion `il cnm al[pc^cns+

Eh nb_ ` c l m n a l i o j i` jcag_hn_^ h[_pc q_ ][h om_ ^c``_l_hn g_nbi^
i` fi][f mech jf[mnc] l_]ihmnlo]ncih qcnb nb_ mct_) mb[j_ [h^ fi][fct[ncih i`
nb_ h[_pom [m nb_ ]lo]c[f `[]nilm+ Pb_ mola_ihçm ^_]cmcih gomn ^_j_h^ ih nbim_
`[]nilm+

Eh nb_ m _ ] i h ^ a l i o j i` jcag_hn_^ h[_pc) nb_ mech ^_`_]n l_mofncha
`lig nb_ _r]cmcih cm ]ip_l_^ qcnb [ `l__ mech al[`n+ @_j_h^cha ih nb_ j[nc_h nçm
[a_) -+/ ni -+2 gg nbc]e ^_lg[nig_ nl[hmj f[h nm [l_ nb_ gimn `l_ko_hn ]bic]_+



Pb_ sioha_mn j[nc_hn ij_l[n_^ ih qcnb nb[ n g_nbi^ cm 5 gihnbm if^+ Lcag_hn_^
h[_pc _h]cl]fcha [h _rnl_gcns ch [ lcha*fce_ `[mbcih jl_m_h n [ j[lnc]of[lfs
chn_l_mncha jli\f_g+ Eh mo]b ][m_m) _r]cmcih cm j_l`ilg_^ qcnbion \l_[echa
nb_ h[_pom chn_alcns \s m_j[l[ncih [h^ l_gip[f ch nb_ `ilg i` [ ämf__p_ã +

D[ cl *]ip_ l_^ j cag _h n_^ h[_pom _h] c l] f cha ch [ m f__p_* f ce_ `[ mb cih nb _ lii n
i` nb _ l ca b n b[h^

@_jnb*qcm_ [h^ qc^nb*qcm_) nb_ _r]cmcih mbiof^ ai [m `[l [m chn[]n ncmmo_+ Pbcm
][h \_ m__h ch nb_ `iffiqcha j[nc_hn7 [h .5 s_[l if^ g[h) ][m_ l_]il^ Ji+
.-.1,I[s .-) .64.) mo``_lcha `lig [ ]iha_hcn[f b[cl_^ jcag_hn_^ h[_pom _h*
]cl]fcha nb_ liin i` nb_ lcabn b[h^ %Bca+ . [h^ /&+ Ar]cmcih q[m j_l`ilg_^
]ip_lcha nb_ `off ^_jnb [h^ qc^nb i` nb_ h[_pom qcnbion \l_[echa cnm chn_alcns+
Pb_ l_mofncha ^_`_]n q[m j__f_^ i`` fce_ [ ämf__p_ã [h^ cgg_^c[n_fs ]ip_l_^
qcnb [ `l__ mech al[` n %Bca+ 0 [h^ 1X)

0/



Eh n b_ n b c l ^ a l i o j i` j[nc_hnm q_ g[^_ om_ i` iol iqh g_nbi^ j_l*
gcnncha [ mchaf_*mn[a_ l_gip[f i` f[la_ jcag_hn_^ h[_pc) ]igjf_n_ [\f[ncih [h^
mo``c]c_hn l[^c][fcns) [h^ ]ih^o]cp_ ni m[ncm`[]nils [_mnb_nc] [h^ `oh]ncih[f
l_mofnm q cnbion m][l `ilg[ncih [h^ ^_jcag_hn[ncih+ Pb_ molac][f nl_[ ng_hn ]ih*

Bca+ 0) 1 â Ar]cmcih j _ l `i lg _^ q c nb io n \ l _ [e cha nb _ h [_po m ch n_a l c ns 8 l_gip[ f i` nb_
^_ `_] n [h^ ]ip_ l[a_ q c nb [ ` l__ me ch a l[ ` n

mcmnm ch nb_ mchaf_*mn[a_ l_gip[f i` nb_ ac[hn h[_pom ch `off nbc]eh_mm [h^ qc^nb)
[h^ ch nb_ mo\m_ko_hn ]ip_l[a_ i` nb_ l_mofncha mech ^_`_]n qcnb [ mech [ffi*
al[`n+ 2 ni 5 ^[sm f[n_l) qb_h nb_ j[ nc_h nçm a_h_l[ f ]ih^cncih [h^ bcm j[l[*
]fchc][f j[l[g_n_lm b[p_ \__h mn[\cfct_^) nb_ [ffial[`nm [l_ l_jf[]_^ ch ih_ il
nqi mn_jm qcnb [onial[`nm+ Pb_ jlijim_^ g_nbi^ cm cffomnl[ n_^ \s nb_ `iffiqcha
i\m_lp[ncihm7 [ `iol*s_[l if^ ]bcf^) ]fch+ l_]+ J+ .-0.1,I[s 0-) .644+

00



Iofncjf_ ]iha_hcn[f h[_pc jcag_hnimc jcfimc ]ip_lcha nb_ qbif_ \i^s) ih_
i` nb_g chpifpcha nb_ qbif_ i` nb_ f_`n [lg [m m__h ch Bca+ 2+ Pb_ ac[hn h[_pom
q[m molac][ffs l_gip_^ / ]g ch qc^nb [h^ l_]b[ch ^iqh ni nb_ gom]of[l
`[m]c[) [h^ n[e_h [q[s fce_ [ mf__p_ qcnb cnm chn_alcns chn[]n) WBca+ 3 [h^ 4&+

Bca+ 2 â H[la_ h[_p c j cag_h ni m c jcfimc [ ff ip_l nb_ \i^s

Bca+ 3) 4 â Cc[hn h [_po m mo la c][ f fs l_gip_^ [ j__ f_^ i`` fce_ [ mf__p_ q c nb io n \ l_ [e cha
cnm ch n_a l c ns

01



Pb_ l_mofncha mech ^_`_]n q[m cgg_^c[n_fs ]ip_l_^ qcnb mech [ffi nl[hmj f[h nm
`cr_^ qcnb ncmmo_ ]_g_hn %Bca+ 5&+ Pb_ [ffi nl[hmj f[h nm b_[f_^ ch [ff ip_l nb_
[l_[+ Biffiqcha [ nqi*mn[a_ nl[hm`_l i` [ `l__ mech [onial[`n) nb_ ]ih^cncih i`
nb_ ojj_l _rnl_gcns cm hiq `offs l_mnil_^+

F+ D+

<$Uà$  ßß bFl * Ç

Bca+ 5 â Oech ^_ `_] n ]ip_l[a_ q c nb me ch [ f fi a l[ ` n m

OQII=NU

I_nbi^ i` mech jf[mnc] mola_ls `il nb_ nl_[ ng_hn i` jcag_hn_^ h[_pc j_lgcn
l[^c][f _r]cmcih [h^ _hmol_ m[ncm`[]nils [_mnb_nc] l_mofnm+ Pb_ [o nbi lçm iqh
g_nbi^ i` mchaf_*mn_j l_gip[f i` ac[hn jcag_hn_^ h[_pc qcnb nb_ ^_`_]n cg*

02



g_^c[n_fs ]ip_l_^ qcnb mech [ffial[`nm [h^ qcnb nb_ om_ i` mech [onial[`nm
[`n_l nb_ j[nc_h nçm ]ih^cncih b[m mn[\cfct_^ j_lgcnm nb_ [\f[ncih i` p_ls f[la_
h[_pc+ Pb_ g_nbi^ [fmi [ff_pc[n_^ nb_ nl[og[ i` molac][f ij_l[ncih+

Bca+ 6 â Lim n*ij_ l[ n cp_ m n[ n_

NAOQIA
F\ kiX`k\d \ek fgviXkf`i\ [\j eX\m` g`^d \ekX`i\j

? b _ l p _ h e i p ) F+

=o n l [ c n _g _h n ^_m h[_p c j cag_h n[ c l_ m ) Eço n c f c m [ n cih ^_m g z nbi^_ m ^_ f[ j f[m n c_
] o n[ h z_ l_h^ jimm c\ f_ .ç_r]cmcih l [^ c] [ f_ _n [ m mo l_ ^_ \ihm lz mo f n [ n m _ m nbü n cko_m +

Ji nl_ g z nbi^_ ]ihm cm n_ ^[hm Rzfcg ch[ncih ^_m h[_p c j cag _h n[ c l_ m a z [h n m ko c _mn
cgg z^ c[ n_g _h n mocpc_ ^o l_ ]iop l_g _h n ^_ f[ j f[ c_ j [ l oh_ bigia l_ ` `_ ]o n[hz_ ) _h
oh_ m_o f_ z n[j_ + H_m [o nia l_ ` ` _ m ] o n[h z_ m mih n o n c f c mz_m [j lü m f[ m n[\ c f c m[ n cih ^_ .çzn[n +
H[ g z nbi^_ j_ lg _ n .çz f cg ch[ n cih ^_ p[m n_ m h[_p c _n l _ m n l _ c h n f_ n l [ og [ ijz l[ ni c l_ +

V Q O = I I A J B = O O Q J C

Ig\iXk`m\ <\_Xe[cle^ g`^d \ek`\ik\i HX\m`

P m ] b _ l q _ h e i q ) F+

@c_ =hq_h^oha ^_ l I_nbi^_ ^_ l D [o nj f[ m n ce \_c ^ _ l > _b[h^ foha j cag _h n c_ l n_ l
J[_pc a _ m n [ n n _ n cb l_ l [^ ce [ f_ Artcmcih oh^ a _q [b l f _ cm n_ n ao n_ [ m nb _ n c m ] b _ N_mo f n[ n_ +
@c_ pi+h ohm _ cha_ ` c cb l n_ I_nbi^_ ^_ l >_m_ cn caoha a li m m _ l j cag _h n c_ l n_ l J[_pc ch _ ch_ l
A n[jj_ o h n_ l mi `i l n ca _ l @ _]eoha ^_m @_`_e nm gcn _ ch_g D [o n[ f f i n l [ h mj f [ h n [ n oh^ oh n_ l
= hq _h^oha pih D[o c f[o ni nl [ h mj f[h n[ n_ h h [ ]b ^_ l O n[\ c f c m cz loha ^_m V o m n[h^ m a _ *
m n[ n n _ n _m) [ o ]b [o ma _ ^ _bh n_ J[_pc [\to n l[a_h + @c_m_ I_nbi^_ p _ lg ch ^ _ l n ^ [m P l[og [
ij_ l[ n cp _ l A chalc``_ +
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N A O Q I A J

NiXkXd `\ekf fg\iXk`m\ [\ cf j e\mfj g`^d\ekXi`fj

? b _ l p _ h e i p ) F+

H[ o n c f ct[ ] c|h ^_ fim gzni^i m ^_ j fy m n c] [ ^ _ lg [ f _h _f n l [ n[g c_h ni ^_ fim h_pim
j cag _h n[ l ci m jim c\ c f c n[ cg j f_g _h n[ l oh [ _r]cmcih l [^ c] [ f a [ l [h n ct [ h ^i \o_him l_mo f *
n[^i m _m nz n c]im + J o_m n li gzni^i ]ihm cm n_ _h _ fcg ch[ l ) _h oh [ mi f[ _ n[j[ ) fim a ca[h*
n_ m]i m h_pim j cag _h n[ l ci m ) ]o\ l cz h^i m_ chg _^ c[ n[g _h n_ _f ^_ n_ ] ni ]ih oh [ fi n l[h m *
j f[h n_ ^z lg c]i s o n c f ct yh^i m_ [ o ni n l [ h m j f [ h n _ m ^ z lg c]i m ]igi _ m n[\ c f ct [^i l_ m ^_f _mn[*
^i+ Amn_ g zni^i jim c\ c f c n[ _ f cg ch[ l h_pim ^_ a l [ h _h p _ la [ ^ o l[ l_^o ] c_h^i [f gcmgi
nc_gji _f n l [ og [ j li^o] ni ^_ f[ c h n _ l p _ h n ci h ij_ l[ n cp[ +

N A B A N A J ? A O

.+ Efc^le\ebf' C) C)5 Amm_h n c[ f m i` C_lih* g[ni fia c_ + V\f+ D[on*o + C_m]bf+*Gl+) 00 7 51)
ni]img_ni fias + I+) I_^c]{h[) //.) .641+ .63/+

/+ >`\kq' I)5 Kj_l[ n cp_ =o`a[\_h ^_ l @_l* 0+ ?gjk\`e' ?)5 @_lg [ ni fia c] [ f Oo la_ ls ch
=acha Oech+ C_lc[ n l c] m ) /- 7 61) .64.+

@l+ U+ ?b_lp_heip ) J+ E+ L cliaip çm Ag_ la _h]s I_^c][f Ehm n c no n_ ) Oi`c[) >o fa[l c[
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I_^c][f B[]o fns ) F+ A+ Lo leshü Qhcp_lmc ns ) >lhi W? t_]bi m fi p [e c[ &
@ _j[ l ng _h n i` L f[m n c] Oo la_ ls

D_[^ Lli`+ R+ Go\yú_e ) I+ @+) @lO]+

HF5BGDCG=H=CB C: :@9LCF H9B8CBG CB H<9 <5B8
F + F=GQ> EG

N_mnil[ncih i` []ncp_ `f_rcih ch [ nl cjb[f[ha_[f `cha_l il ch nb_ nbog\
qb_l_ fimm i` `f_rcih cm [ f[n_ l_mo fn i` `f_ril n_h^ih chdols ch nb[ n l_acih cm
[ ]b[ff_hacha n[me) ch^__^+ = mo]]_mm`of g[h[a_g_hn i` nb_ jli\f_g jf[]_m
al_[n ^_g[h^m ih nb_ mola_ihçm _lo^cncih domn [m go]b [m ih l_b[\cfcn[ncih
][l_) [h^ ih nb_ j[ nc_h nçm qcffjiq_l [h^ _``iln+ Eh nb_ jl_m_h n l_jiln E qcmb
ni g[e_ [ `_q ]igg_hnm ih qb[n [l_ `[clfs `[gcfc[l `[]nm+

Ooj_l`c]c[f `f_ril n_h^ih nl[hmjimcncih chni [h [`oh]ncih[f h_cab\iolcha
il l_gin_ `cha_l cm [ l_]ihmnlo]ncih g_nbi^ lionch_fs j_l`ilg_^ [n mj_]c[fct_^
molac][f ohcnm+ En cm) ch `[]n) [ fiac][f _rjficn[ncih i` nb_ `[]n nb[ n []ncp_ `cha_l
`f_rcih qcff l_g[ch jl[]nc][ffs oh[fn_l_^ _p_h c` ihfs ih_ n_h^ih cm chpifp_^+
J[nol_ cnm_f` m__gm ni b[p_ i``_l_^ om m]ij_ `il [h [^p[hn[a_iom g_nbi^ i`
l_]ihmnlo]ncih+ S_ ][h [fmi _rjficn iol ehiqf_^a_ i` nb_ `[]n nb[ n gimn j[nc_hnm
g[h[a_ ni [^[jn ni nb_ mcno[ncih [h^ al[^o[ffs ni ]ihnlif nb_ moj_l`c]c[f `f_ril
[f\_cn nl[hmjim_^ ni [ h_q `oh]ncih+

Pb_ om_ i` nbcm g_nbi^ ioabn ni \_ ]ihmc^_l_^ ch [hs mcno[ncih qb_l_ n_h *
^ih nl[hmj f[h n nl[hmjimcncih chni nb_ `cha_l `f_ril l_acih i``_lm cnm_f` [m [h
[fn_lh[ncp_+ Pbcm cm qb_l_) E \_fc_p_) n_h^ih nl[hmjimcncih b[m [ \_ nn_l ]b[h]_
i` mo]]_mm+ E`) biq_p_l) [ mcfc]ih cgjf[hn cm jf[hh_^ qcnb nb_ chn_hncih ni nl[h m*
j f[hn nb_ n_h^ih [n [hinb_l ncg_) nb_ ]b[h]_m \_]ig_ f_p_f c`) ch^__^) [ nqi*
jb[m_ nl[hmjf[hn[ncih cm hin nb_ \_nn_l ijncih+

Bil biq_p_l _``_]ncp_ [h^ [nnl[]ncp_ [ g_nbi^ i` l_]ihmnlo]ncih cn g[s
[jj_[l) n_h^ih nl[hmjimcncih cm hi n q cnbion jli\f_gm+ Pb_m_ ]iof^ \_ ^cpc^_^
chni nqi aliojm) ih_ bc^^_h ch nb_ jcn`[ffm i` nb_ g_nbi^ [m mo]b) nb_ inb_l
[lcmcha `lig nb_ [h[nigc][f mcno[ncih+

=m l_a[l^m nb_ ij_l[ncih [m mo]b7 \s joffcha nb_ n_h^ih ion i` nb_ `cha_l
[h^ m_j[l[ncha `lig nb_ pch]of[ q_ ]ihmc^_l[\fs cgj[cl cnm honlcncih+ S_ b[p_
ni gi\cfct_ cn bcab oj chni nb_ j[fg+ En ]iof^ \_ m[c^ nb_h nb[ n \s nb_ h[nol_
i` cnm \fii^ mojjfs cn \_]ig_m gil_ fce_ [ `l__ nl[hmjf[hn+ Pbcm cm [ mcahc`c*
][hn `[]nil i` al_[ n l_f_p[h]_ `il jimn*ij_l[ncp_ l_b[\cfcn[ ncih ][l_+ E [g ^_*
`chcn_fs ch `[piol i` _[lfs jimn*ij_l[ncp_ l_b[\cfcn[ncih `iffiqcha `f_ril n_h^ih
mola_ls) _p_h ch mcno[ncihm fce_ nb[n+ N_b[\cfcn[ncih cm ]igg_h]_^ ih nb_ p_ls

1+



`clmn jimn*ij_l[ncp_ ^[s mch]_ q_ ehiq nb[n [^b_mcihm g[s ^_p_fij qcnbch
/1 ni 15 biolm) nbom ^_`chcncp_fs ch`fo_h]cha nb_ l_mo fn `il nb_ qilm_+ Pb_
l_b[\cfcn[ ncih holm_) biq_p_l) gomn \_ nbilioabfs ch`ilg_^ ih nb_ mcno[ncih
Wq_ i`n_h chpcn_ b_l ni nb_ ij_l[ncha nb_[nl_ ^olcha nb_ nl[hmjimcncih mola_ls
ni g[e_ b_l m__ qbc]b n_h^ih mb_ cm aicha ni nl[ch& mi nb[n mb_ ][h ]ih^o]n
b_l l_b[\cfcn[ncih _``iln m_hmcncp_fs [h^ ]ihm]c_hnciomfs [h^ mi nb[n mb_ g[s
]ij_ qcnb [hs [^p_lm_ mcno[ncih nb[n g[s [lcm_) mo]b [m `cha_l i_^_g[ il ]l_*
jcn[ncih ^olcha _r_l]cm_+ Pbcm cm qb_l_ nb_ [giohn i` _r_l]cm_ mbiof^ \_ l_ *
^o]_^) qb_l_ e_n[tih mbiof^ \_ acp_h fi][ffs [h^ msmn_g[nc][ffs) [h^ qb_l_
][oncih cm ][ff_^ `il+

Eh gs pc_q) ohf_mm _[lfs l_b[\cfcn[ ncih cm il^_l_^ ch nb_ nl[hmjim_^ n_h*
^ih) [h^ c`) ih nb_ ]ihnl[ls) cn cm cggi\cfct_^ `il . ni / q__em) l_b[\cfcn[ncih
b[m [ qilm_ ]b[h]_ i` mo]]_mm nb[h ch mchaf_*ncg_ n_h^ih nl[hmjf[hn[ncih+ Pb_
l_[mih7 nb_ nl[hmj f[h n cm _r_l]cm_^ \s nb_ ilcach[f gom]f_) qb_l_[m [ nl[h m *
jim_^ moj_l`c]c[fcm) [j[ l n `lig cnm iqh [^b_mcih) cm b[h^c][jj_^ \s nb_ l_*
nl[chcha i` cnm `oh]ncih+

Pb_ nl[hmjim_^ n_h^ih cm ohfce_fs ni mh[j i` cn ]l_jcn[ n_m ^olcha _r_l]cm_)
l[ nb_ l cn g[s \_]ig_ ^_n[]b_^ `lig cnm h_q chm_lncih+ D_h]_ nb_ cgjiln[h]_
i` [ nbilioabfs chm_ln_^ ]limm mncn]b qcnb al__h mcfih [h^) mig_ncg_m) [ `_q
\f[]e mncn]b_m ih nij i` nb[ n %ch [ h_q chm_lncih&+ Pb_ ]limm mncn]b mbiof^ \_
f_`n ch jimcncih `il 0 ni 1 q__em nbioab nb_ jichnm i` chm_lncih ch [ monol_
ehinn_^ []limm nb_ `cha_lh[cf ioabn ni \_ jlin_]n_^ [a[chmn ch`_]ncih) il _fm_
nb_ qbif_ s_ffiq ]innihqiif j[^) qbc]b nb_ monol_ cm mig_ncg_m ehinn_^ []limm+

Knb_l jcn`[ff g[s mig_ncg_m bc^_ ch nb_ nl[hmjim_^ n_h^ih cnm_f` c` cn cm
mbc`n_^ nii `[l ni nb_ j_lcjb_ls [h^ nii ncabn ch [ mnlcha*fce_ `[mbcih+ Oo]b n[o n*
h_mm g[s d_ij[l^ct_ \fii^ mojjfs ni nb_ ip_lf[jjcha mech ]ip_l) c` cn cm â [m
cn i`n_h cm) ch^__^ â lc^^f_^ qcnb m][lm) i` jiil ko[fcns) [h^ cm]b[_gc]+ Bil
nb[n l_[mih) qb_l_p_l jimmc\f_) nb_ nl[hmjim_^ n_h^ih mbiof^ \_ chnli^o]_^
chni [ nohh_f ]l_[n_^ qcnb [ mg[ff j_[h `il]_jm ion i` fcnnf_ ]limm ch]cmcihm
ch nb_ `f_rcih ]l_[m_m+ Qhf_mm nbcm g_nbi^ cm `_[mc\f_) nb_ nl[hmjim_^ n_h^ih
mbiof^ \_ b_f^ ni nb_ \[m_ \s g_[hm i` [ ]i\\cp chm_ln_^ Q*mb[j_^ mnliha ][naon
monol_) il \s g_[hm i` nb_ g[nnl_mm monol_ []ncha [m [ ech^ i` [nn[]bg_hn+

E` [ ^_bcm]_h]_ ^_p_fijm ip_l nb_ nl[hmjiln_^ n_h^ih il _p_h mech h_]limcm)
nb_l_ cm hi fiha_l [ bij_ i` mo]]_mm+ D_h]_ nb_ ][oncih ][ff_^ `il ch b[h^fcha
nb_ mech ]ip_l ^olcha nb_ ij_l[ncih+

=hinb_l jichn ni \_ mnl_mm_^ cm nb[n ch nb_ ^_n[]b_g_hn i` nb_ moj_l`c]c[f
`f_ril \l[h]b_m `lig nb_cl chm_lncih q_ mbiof^ b[p_ aii^ []]_mm) l_mj_]n nb_cl
chm_lncih h_[lfs [ff [fiha nb_ g_^c[f jb[f[hr) [h^ g[e_ aii^ om_ i` nb_ qbif_
i` cn) [h^ [fmi nb[ n q_ mbiof^ om_ nb_ `ch_mn molac][f g_[hm â inb_lqcm_ nb_
]limm monol_ qcff miih ]on nblioab nb_ ]ihnom_^ n_h^chiom ncmmo_) [h^ \_]ig_
^_n[]b_^ ch _[lfs jimn*ij_l[ncp_ l_b[\cfcn[ncih+

Pb_ inb_l alioj i` jli\f_gm [lcm_m `lig nb_ [h[nigc][f mcno[ncih+ Pb_
nl[hmjim_^ n_h^ih b[m ni \_ joff_^ nblioab [ nohh_f \_h_[nb nb_ mg[ff gom]f_m
i` nb_ b[h^ % fog\lc][fmX [h^ \_h_[nb nb_ fi][f p_mm_fm [h^ h_lp_m+ Pb_ [ln c*
`c]c[f nohh_f qbc]b nb_ n_h^ih mo\m_ko_hnfs j[mm_m nblioab cm [ miol]_ i` ch*



n_hmcp_ [^b_mcihm+ Pb_ g[echa i` [ nohh_f g[s ch cnm_f` b[p_ [h [^p_lm_ _``_]n
ih nb_ `oh]ncih i` nb[ n `cha_l qbc]b nb_ fog\lc][f \_fiham ni+

=hinb_l [h[nigc][f ]ihmc^_l[ncih cm nb[ n nb_ nl[hmjim_^ n_h^ih n[e_m [
\[sih_n*fce_ ]iolm_) [h^ n_h^m ni mnl[ cab n_h ion ch []ncih+ Pbom [ `i]om i` j_ l *
g[h_hn cllc n[ ncih ^_p_fijm [n nb_ mcn_ i` `f_rol_+

Pbim_ nqi ]cl]ogmn[h]_m \_]ig_ jligch_hn j[lnc]of[lfs ch nl[hmjimcha
nb_ ch^_r `f_ril n_h^ih ni nb_ nbog\+

Ji gil_ ^_n[cfm [l_ h__^_^ b_l_ [m nb_s gcabn m__g nii mo\d_]ncp_+ Sb[n
mbiof^ \_ mnl_mm_^) biq_p_l) cm nb_ nl_g_h^iom cgjiln[h]_ i` ]ill_] n l_b[\cfc*
n[ncih) `il cn n[e_m [m al_[ n [ mb[l_ ch [ mo]]_mm`of ion]ig_ [m nb[n i` ]il*
l_]nfs j_l`ilg_^ mola_ls cnm_f`+ F+ D+

OQII=NU
Pl[hmjimcncih i` [ b_[fnbs `cha_l moj_l`c]c[f `f_ril n_h^ih ni [ h_cab\iol*

cha `cha_l qcnb jimn*nl[og[nc] fimm i` `f_rcih cm [h [fn_lh[ncp_ l_]ihmnlo]ncp_
ij_l[ncih omcha [ n_h^ih nl[hmj f[h n %omo[ffs [oni nl[hmj f[h n i` nb_ g+ j[f*
g[lcm fihaom n_h^ih&+ E` [ mcfc]ih n_gjil[ls n_h^ih cgjf[hn cm om_^ `il nb_
nl[hmj f[h n ij_l[ncih [h^ c` cn cm j_l`ilg_^ ch nqi mn[a_m 0 ni 3 gihnbm [j[ln)
nb_h nb_ ]b[h]_m i` mo]]_mm [l_ [\ion _ko[f `il \inb nl[hmjimcncih [h^ nl[h m*
jf[hn[ncih+ Pb_ `ilg_l b[m [^p[hn[a_m [m q_ff [m ^cm[^p[hn[a_m+ Pb_ [^p[h*
n[a_m ch]fo^_ [ l_f[ncp_ mcgjfc]cns i` nb_ ij_l[ncih) nb_ a[ch i` [ nb_l[j_onc]
_``_]n qcnbion [hs b[h^ `oh]ncih chn_llojncih) [h^ nb_ jimmc\f_ [ nn[ chg_hn
i` m[ncm`[]nils l_mofnm ch [ mbiln ncg_+ Pb_ jcn`[ffm [l_ ch nb_ ^[ha_l i` ch n_ l *
`_l_h]_ qcnb \fii^ mojjfs ni nb_ n_h^ih nl[hmjim_^ il cnm lojnol_ ) nb_ ]onncha
nblioab i` nb_ [h]bilcha monol_ ^olcha l_b[\cfcn[ncih) nb_ ^_p_fijg_hn i` _r*
]_mmcp_ n[onh_mm ch nb_ n_h^ih) _n]+ Pb_ [onbil ^cm]omm_m mig_ i` nb_ n_]bhc][f
^_n[cfm i` nl[hmjimcncih) ^l[qcha [nn_hncih ni mig_ i` nb_ gig_hnm ]ihh_]n_^
qcnb nb_ ij_l[ncih+

NAOQIA
FX kiXejgfj`k`fe [\j k\e[fej [\ ]cvZ_ `jj\l ij [\ cX dX`e

F [ e o \ { e) F+

Hçij_ l[ n ci h l _ ]ih m n lo ] n cp _ koc ]ihm cm n_ _h a l_ ` ` _ l f_ n_h^ih %f[ j fom ` lzko _h n_
_m n .ç[o nia l_ ` `_ ^o n_h ^ ih ^_ g+ j [ fg [ l c m fi hao m & [o ^ica n g [h k o [ h n ^_ `f_rcih y
][o m_ ^ çoh n l[og [ ) j_o n ü n l _ [ f n _ lh z _ j [ l oh _ ch n_ lp _h n ci h koc m_ \[m_ mo l f[ n l [ h m *
jim c n cih ^o n_h^ih ^_ ` fz]b cm m_o l moj_ l ` c] c_ f ^ çoh ^ican m[ ch ^_ pi cm ch[a_ [o ^ican
[ n n_ ch n +

Oc .çih l_ [ f cm _ f[ a l_ ` `_ _h ^_or z n[j_m ) [p_] 0â3 gicm ^ çch n_ lp [ f f_ ) o n c f c m [h n oh
cg j f[h n n_h^ c_or j lip cmi cl_ _h m c f c]ih_ ) ih j_o n ] i h m c^ z l_ l ^_m ]b [h ] _ m ^_m ^_or
i j _ l[ n ci h m %al_``_ ) n l [ h mji m c n ci h & zko cp[ f_h n_m + ?ç_mn y ^cl_) f[ n l [ h mji m c n ci h ^o n _ h *
^ih ^_ ` fz]b cm m _o l j l z m_h n_ h _h m_o f_g _h n ^_m [p[h n[a_ m ) g[cm [omm c ^_m ch]ihpzh c_h nm +
L[ lg c m_m [ p [h n[a _ m ih j_o n higg_l7 `[] c f c nz l _ f[ n cp _ ^_ lz[ f cm [ n cih ) _ ` `_ n n b _ l[ j _o *
n cko_ m[hm oh_ g i ch^ l_ [ f n z l[ n ci h ^o `ih ] n ci hh _g _h n ^_ f[ g[ch) \ih lz mo f n [ n i\ n_ho
^[h m j_o ^_ n_gjm+ O_m ch ]ihpzh c_h nm mihn) [o j l_g c_l ) ^ [ h a _ l ^_ n li o \ f_ m ^ ç[ f cg _h n[ *
n cih m[hao ch _ [o n_h^ih nl[h mji mz ) jimm c\ c f c nz ^_ lo j no l _ ^o n_h ^ ih nl+[hmjimz) mo no l_
ù [ h ] l _ ]iojz_ [o ]io lm ^_ lz z^o ] [ n ci h ) jimm c\ c f c nz ^ ç[ jj [ l c n ci h ^_ f[ ]i l^ _ n_h^c*
h_o m_ _n]+
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Hç[ l n c] f_ `[ c n ] i h h [ c n l_ ko_ fko_ m ^z n[ c fm n _ ] bh cko _ m ^_ f[ n l [h mji m c n ci h _ n [p_ l n c l
^_m gig_h nm ^z] cm c `m ^ çch n_ lp_h n cih +

V Q O = I I A J B = O O Q J C

>`\ NiXejgfj`k`fe [\i M\_e\e [\i @c\ofi\e Xe [\i BXe[

F [ e o \ { e) F+

A ch_ P l[h mji m c n cih ^_ l O_bh_ ^_m K\_ l ` c[ ]b _h\ _oa _ lm _ ch_m a_ moh^_h B cha_ lm
ch ^_h \ _ h [ ] b \ [ l n _ h B cha_ l gcn j i m n n l [ og [ n c m ] b _g =om`[f f ^_ l B f_e n cih cmn _ ch_ [ f *
n _ lh [ n cp _ N _eih m n lo e n ci h mi j _ l[ n ci h g cn Dcf`_ _ ch_m O _ b h _ h n l [ h mj f[ h n [ n m %[g b[o`ca*
m n_h _ ch_m = o ni n l [ h mj f[ h n [ n m ^ _ l O_bh_ ^_m g+ j [ fg [ l c m fihaom& + S _hh q cl \_c _ ch_ l
mi f]b_h P l[h mj f[ h [ n ci h _ ch j lip cmi l c m]b_m O c f ce ih *O _bh_h cgj f[h n[ n p _ lq _h^_h oh^ [fmi
^c_ ^ijj_ f n_ V_cn g cn _ ch_g Eh n_ lp [ f f pih 0 \cm 3 Iih[ n_h \_hi nca_h ) mi mch^ ^c_
=omm c]b n_h [o ` _ ch _h Al`i fa miqibf \_c ^ _ l P l[hmjim c n cih [ fm [ o ]b \_c ^_ l P l[h mj f[ h *
n[ n cih o h a _ `[ b l a f_ c] bq _l n ca + A ch_ P l[h mji m c n cih ^_ l O_bh_ ^_m B f_rilm b [ n h[g f c]b
_ ch _ l m_ c n m Riln_ c f_ oh^ [h^ _ l_ l m _ c n m J[]b n_ c f_ + Vo ^_h Riln_ c f_h a _bi l_h ^c_ p_ lb[ f nh cm *
g [mm ca _ ch `[ ]b _ Eh n_ lp _h n cih ) ^[ m A lt c_ f_h ^_m n b _ l [ j _ o n c m ] b _ h A ``_e nm ibh_ d_^q_^_
O ni loha ^_ l Bohe n ci h ^ _ l D[h^) ^c_ Iiafc]be_ cn _ ch_m ao n_h A la_\h cm m_ m ch e c clt_m n_ l
V_cn+ J []b n_ c f_ m ch^ pil [ f f_g ^c_ Iiafc]be_ c n _ ch _ l O ni loha ^_ l R _ lmi laoha ^_ l n l[hm *
j i h c_ l n _ h O_bh_ gcn >fon) ^c_ Iiafc]be_ c n _ ch _ l Noj no l ^_ l n l [ h m j i h c_ l n _ h O_bh_) ^c_
Iiaf c]be_ c n _ ch_m @ o l]b m]bh _ c^ _h m ^_m = he_ lm n c]b m q [b l_ h ^ ^_ l N_b[\ c f c n[ n cih ) ^c_
Iiaf c]be_ c n ^_m A h nm n_ b _ h m _ ch_m >ia_hm ^_ l O_bh_ omq+

B _ lh _ l q c l^ [o ` _ch ca_ n _ ] bh c m ]b _ @_n[c fm ^_ l P l[hmjim c n cih b cha_q c_ m_h oh^ [o`
g[*h]b_ Iig_hn_ [o `g _ le m [g a_g[]b n ) ^c_ gcn ^_ l Kj_ l[ n cih to m[gg_hb[ha_h +

N A O - I A J

NiXjgfj`Z`xe [\ cfj O^Xd\ekfj [\ cf j ]c\ofi\j \e cX dXef

F [ e o \ c e) F+

H[ n l [ mji m c] c| h ^_f f ca [g _h ni ^_f ` f_ri l moj_ l ` c] c[ f ^_f ^_nci m[hi [f ^_^i p_*
]chi c]ih f[ ^ _ m[j [ l c] c| h ji m n l [ og y n c] [ ^_ f[ `f_rcih) _m f[ [ f n _ lh [ n cp [ ^_ o h [ ij_*
l[ ] c|h l _ ]i h m n lo ] n cp [ jil g_^ci ^_ oh n l [ m j f[ h n _ ^_f f ca[g_h ni %a _ h _ l[ fg _h n_ _f
n l [ m j f[ h n _ ^_f f ca [g _h ni g+ j[ fg [ l c m fihaom& + Oc j [ l[ _m n_ n l [ m j f[ h n _ o n c f ct[gim oh
cgj f[h n_ n_g ji l[ f f ca[g _h ni mi ^_ m c f c]ih[ _ `_] no yh^i fi ^im p_]_m ]ih oh ch n_ lp[ fi ^_
0â3 g_m_m ) l _ mo f n[ cao[ fg _h n_ _r cni m[ f[ n l[ mji m c] c|h ]igi f[ n l[ mj f[ h n[ ] c|h +

H[ n l[ mji m c] c| h ^_f f ca[g_h ni ^_f `f_ril j l_ m _h n[ n[h ni p_h n[ d[ m ]igi ^_mp_h n[ d[ m +
Am oh [ p_hn[d+[ f[ l_ f[ n cp [ `[ ] c f c^ [^ ^_ f[ ch n_ lp_h] c|h ) oh _`_] ni n_ l[ j zo n c]i _rcnimi
mch ko_ m_ [ `_] n_ f[ `oh] c|h ^_ f[ g[hi ) [mc ]igi f[ jim c\ c f c^[^ ^_ ]ih m_ao cl \o_him
l _ mo f n[ ^ i m _h \l_p_ nc_gji+ H[ ^_ mp _h n[ d[ ]ihm cm n_ [h n_ ni^i _h f[ [ `_] n[ ] c|h ^_f
f ca[g_h ni ]ih _f [\ [ m n_ ] cg c_h ni ^_ m[ha l_ ) f[ jim c\ c f c^[^ ^_ lo j no l [ ^_f f ca[g_h ni
n l[ mjo_m ni ) ] i l n[ ^ o l [ m _h f[ mo no l[ ^_ [h] f[ d_ ^ o l [ h n_ f[ l_b[\ c f c n[ ] c|h ) f[ ji m c\ c f c^[^
^_ ko_ _f f ca [g _h ni j l_ m _h n_ oh [ n_h m c|h _h `i lg [ ^_f [l]i ) _n]+

= ]ih n ch o [ ] c| h _h _f [ l n {]o fi ) m_ m_` c[ f[h [ faohi m ^_ n[ f f_ m n z]h c]i m l _ `_ l _ h n_ m [ f[
n l[ mji m c] c| h [mc ]igi [ faohi m j li\ f_g [m l_ f[ n cp _ m [ f[ ch n_ lp_h] c|h +

N _ `_ l_h]_ [p[ c f[\ f_ [ n nb _ [ o nb i l çm+
@l+ F+ F[eo\{e ) = l\_mip[ 0) 305 -- >lhi) ? t_]bim fip[e c[
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,jk CHN?LH;NCIH;F MSGJIMCOG6 JF;MNC= MOLA?LS OJ>;N?

>O<LIPHCE' SOAIMF;PC;' M\gk) ,1Ñ,4' ,43/

L l_ m c^ _h n i` nb_ ?ihal_mm7 >+ Icfid_pc]) I+ @+
K la[h ct_l 7 O_] ncih `il I[rcffi`[] c[ f [h^ L f[m n c] Oola_ ls ) I_^c][f =mmi] c[ n cih i` ? li[ nc[

%L l_ m c^_h n7 R f[^ cg cl Iceifdc) I+ @+&
Ojihmil7 =mmi]c[ n cih `il L f[m n c] [h^ I[rcffi`[] c[ f Oo la_ ls i` Uoaimf[p c[

%L l_ m c^_h n7 > l[h cm f[p >ia^[hip) I+ @+&
?iil^ ch[ ni l 7 I[le Cilh_s) I+ @+) =g_l c][h Oi]c_ns i` L f[m n c] [h^ N_]ihm nlo] n cp_

Oo la_ihm
Pijc]m `il nb _ lioh^ n[\ f_ ^ cm]omm cih 7
.+ O _j ni * lb chij f[ m ns
/+ Nbs n c^_] nigs
0+ >l_mn l _ ]i h m n l o ] n c ] h [ ` n_ l ] [ l] ch ig [
1+ Oo] n cih f cj_] nigs
Bl__ j [ j _ l m

-e[ Cek\ieXk`feXc =fe]\i\eZ\

Ö=c`e`ZXc @XZkfij Xe[ G\Z_Xe`jd j Ce]cl\eZ`e^ <fe\ Aifnk_Ü

Oe`m\ij`kp f] =Xc`]fie`X' Ffj ;e^\c\j

?Xicp DXelXip' ,430
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