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Miaa_h^il` @*6 Ob_ ?_g[l][ncih i` nb_ Ail_cah =i^s $K i fsg _ l m % ******************************

Fitfip Q* <*( Filce =* H*( I_e[]b[fip Q* Q*6 @rj_lcg_hn[f Nno^s i` <oninl[hm)
jf[hn[ncih i` ?_hn[f < h f [ a _ h ************************************************************************************************

Flo]bchmesc B Q*6 H_nbi^ i` Iim_ M_]ihmnlo]ncih Pmcha [ Al__ Bl[`n i` K[ln
i` nb_ < o l c ] f _ ******************************************************************************************************************************

Fif_h <* <*( ?gcnlipme[s[ D* K*6 M_gip[f i` Dh\ilh Kcag_hn_^ I[_pc i` =inb
@s_fc^m [h^ M_]ip_lcha nb_ ?_`_]nm qcnb [ Al__ Ho]i]on[h_iom Af[j*
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=f[^^_l ch I_olia_hc] ?cmil^_lm i` Hc]nolcncih $>iggohc][ncih DD% *

M[h_p ?*( Hcl]b_p H*( Nshn_p K*6 N_p_l_ =olhm i` C [ h ^ *********************************************

@fm[bs I* D*6 <\hilg[f Af_ril Kiffc]cm Gihaom N b _ [ n b ****************************************************

@fm[bs I* D*6 Ob_ Pm_ i` nb_ O[cf i` nb_ Ol[hmjim_^ A f [ j ********************************************

Dh H _ g i l c [ g *************************************************************************************************************************************

I _ q m ****************************************************************************************************************************************************
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=lomip[ G* <*( O_\fis_p D* F*6 Ol_[ng_hn i` =[ll[ko_l)Ncgihmçm ?cm_[m_ [h^ i` Kli)
al_mmcp_ C_gc[nlijbs i` nb_ A [ ] _ *********************************************************************************

Mom E*6 >ip_l[a_ i` <l_[f ?_`_]nm Pmcha Gcg\_la A f [ j m ****************************************************

Ng[b_f E*6 Nn[h^[l^ Iih)>ihn[]n =olh $Q[m]of[l > b [ h a _ m % ********************************************
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<acha A [ ] _ ******************************************************************************************************************************

Mom E*6 Jj_h Ol_[ng_hn i` <pofmcih i` N][fj Pmcha [ >lon]b`c_f^ Neoff >[fcj_l *

@fm[bs I* D*6 <h <fn_lh[n_ O_]bhcko_ `il M_]ihmnlo]ncih i` O_h^i][f][h_om *

=[lcmihc ?*( =_lnifchc ?*( =[lnif[hc <*( Aolf[h N*6 =[]n_lcifiac][f Nno^s i` nb_
=olh Rioh^ [h^ nb_ @ h p c l i hg _ h n *********************************************************************************

N_f_th_p[ G* B*6 F_fic^ N][lm <`n_l = o l h m **************************************************************************

I _ q m *********************************************************************************************************************************************** -,1(
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>fi^com G*6 @rj_lcg_hn[f Gsgjb_^_g[ [h^ Ob_l[j_onc] > i h ] _ j n m ***********************************--/

E[qilmec N*6 H[]limnigc[* < Hi^c`c_^ O_]bhcko_ i`Nolac][f M_j[cl * * * * --3

=[£che[ G*6 < I_q H_nbi^ i` Gcj Nonol_ ch Phcf[n_l[f> f _ ` n ********************************************* -..

Him_lipz X*( =übioheipz @*( Fih|úeipz U*6 @rj_lcg_hn[f @htsg[nc] I_]lifsmcm
[h^ I_]l_]nigs ch = o l h m ************************************************************************************************************* -/1

N__g[h E*( Fihcaipz M*6 >snig_a[fipclom Dh`_]ncih chN_p_l_fs =olh_^ K[nc_hnm * -0.

Him_lipz E*( =übioheipz @*6 Ob_ Nn[h^[l^ Iih)>ihn[]n =olh* Dgg_^c[n_ >ih)
nl[] ncih i` =olh_^ N e c h ************************************************************************************************************* -1.

Oif[lipz H*6 Csjimj[^c[m `lig nb_ B_h_nc] Kichn i` Qc_q* <hhin[ncih i` @r)
j_lcg_hn[f M _ m o f n m **************************************************************************************************************************** -2-

I _ q m **********************************************************************************************************************************************************-20

=iie M _ p c _ q *******************************************************************************************************************************************-21

Dhmnlo]ncih ni < o nb i l m **************************************************************************************************************************** -22

)0% 0( -532

E[eo\ce E*( Ol_d\[f E*( C[mg[h G*( Ffotze M*( Kioj[ E*6 <jjfc][ncih i` Ncfc]ih_ Dg)
jf[hnm ch Kf[mnc] Nola_ls ch > t_]bim fip[e c[ ************************************************************************-25

Kimj|ócfipz E*6 @``_]n i` Pfnl[mioh^ ih >iff[a_h Nshnb_mcm [h^ ?_jimcncih ch @r)
j_lcg_hn[f Bl[hofig[ Ocmmo_* Kimmc\cfcnc_m i` >fchc][f Pm_m i` Pfnl[mioh^ ch
C_[fcha ? c m i l ^ _ l m **************************************************************************************************************************** -32

Nieifip[ G* <*6 Giha)n_lg M_mofnm i` nb_ Al__ >ilcog)`[n Kf[mns \s Q[lciom
A[]c[f ?_`_]nm [h^ ? _ `i lg c n c _ m ********************************************************************************************** -40

U[ceip[ H* Q*( Nb]bcj[n]b_p[ Q* D*( Nb_pnmip[ I* <*6 M_mofnm i` @s_fc^( >ih)
doh]ncp[f [h^ Jl\cn[f Kf[mnc_m ch > b c f ^ l _ h ************************************************************************-5.

Gcg\_la <ff[ <*( Aoem <* D*( K_n]b_lmecc Q* D*6 Dgjlip_^ M_mofnm i` [ A[]c[f >ihniol
Kf[mns \s [h <ffia_hc] ?c]_^ > [ l n c f [ a _ ******************************************************************************* .,/

R[l^ B* H*6 Pm_ i` [ Q[]oog Njfchn ch nb_ H[h[a_g_hni` >limm)f_j Af[jm * .-/

Fihcaipz Mé Q[]_e Q*( Ne£cpzh_e E*6 @rj_lc_h]_ i` Ol_[ncha Dh`_]nciom >ig)
jfc][ncihm i` N_p_l_ =olhm Pmcha [ >ig\ch[ncih i` Olcg_nbijlcg [h^ Nof`[)
g_nbirstif $N @ K O M DI M % ************************************************************************************************************* .-5

Ff_h M*( Ne[fmez C*6 < >igj[lcmih i` ?_lgi)_jc^_lg[f [h^ >bilcih[ghcinc]
Bl[`nm ch nb_ Ol_[ng_hn i` = o l h m ********************************************************************************************** ..1

Dh H _ g i l c [ g *******************************************************************************************************************************************.//

=iie M _ p c _ q m *******************************************************************************************************************************************./0
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Fif_h <* <*( ?gcnlipme[s[ D* K*6 M_gip[f i` Dh\ilh Kcag_hn_^ I[_pc i`
=inb @s_fc^m [h^ M_]ip_lcha nb_ ?_`_]nm qcnb [ Al__ Ho]i]on[h_iom
A f [ j *************************************************************************************************************************** .0

N[p]b_hei I* @*( Hiebiln Q* <*( Bl_m <* <*6 Kf[mnc] Jj_l[ncihm ih Plch[ls
=f[^^_l ch I_olia_hc] ?cmil^_lm i` Hc]nolcncih $>iggohc][ncih DD% * * .4

M[h_p ?*( Hcl]b_p H*( Nshn_p K*6 N_p_l_ =olhm i` C [ h ^ **************************************** /0
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Aca* -* Ng[ff `cmmol_m \_`il_ chm_lncih N@H)jbinial[jb( _hf[la_g_hn - 6 /,,, â Aca* .*
A l[ag_hn_^ f[s_l [`n_l chm_lncih i` [ liig n_gj_l[nol_ pof][hcm_^ mcfc]ih_ lo\\_l

N@H)jbinial[jb( _hf[la_g_hn - 6 -,,,

Aca* /* A l[ag_hn_^ f[s_l [`n_l chm_lncih i` [ hin pof][hcm_^ mcfc]ih_ lo\\_l $Nc --%
N@H)jbinial[jb( _hf[la_g_hn - 6 /,,, â Aca* 0* Dhn[]n f[s_l [`n_l chm_lncih i` Kifs[gc^_)2

N@H)jbinial[jb( _hf[la_g_hn - 6 /,,,



Aca* 1* G[la_ `l[ag_hnm [`n_l ^_jimcncih i` [ bin pof][hcm_^ mcfc]ih_ lo\\_l ch \fii^
m_log $31N_)m_f_hig_nbcihc_)f[\_ff_^% N@H)Kbinial[jb( _hf[la_g_hn - 6 -,,, â Aca* 4*
Klcg[ls [h^ m_]ih^[ls f[s_lm( _hf[la_g_hn i` nb_ _h]cl]f_^ [l_[ i` Aca* 1( N@H)jbini)

al[jb( _hf[la_g_hn - 6 -, ,,,

Aca* 3* ?cmmifp_^ m_]ih^[ls f[s_l [`n_l \icfcha N@H)jbinial[jb( _hf[la_g_hn - 6 /,,, â
Aca* 4* Ng[ff `cmmol_m i` nb_ jlcg[ls f[s_l N@H)jbinial[jb( _h f[la_g_hn - 6 -, ,,,
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N_]ncih i` H_^c]ch_ i` nb_ Cog\if^n)Phcp_lmcns =_lfch $B?M%
>fchc] `il A[]_ [h^ I_]e Nola_ls

?cl_]nil Kli`* ?l* g_^* b[\cf* ?l* C* H_hhca
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O b _ ` i l g [ n c i h i ` [ g i c m n _ h c h a f [ s _ l i ` ` f o c ^

<m _[lfs [m -505 G _ Q _ _ h [ h ^ = [ l \ _ l c i ^_m]lc\_^ [ mo\mn[h]_ \_)
nq__h nb_ chh_l q[ff i` nb_ `il_cah \i^s ][jmof_ [h^ [ O_`fih cgjf[hn( qbc]b
nb_s niie ni \_ jlin_ch* Njil[^c] []]ogof[ncihm i` `foc^ chmc^_ ch^cpc^o[f `il_cah
\i^s ][jmof_m q_l_ `l_ko_hnfs ^_m]lc\_^ nb_l_[`n_l $ > i h n t _ h -52/( < h )
^ l _ q m -525( _n [b%*

Dh nb_ ]iolm_ i` m_p_l[f chp_mnca[ncihm \s = o h n l i ] e [ h ^ M i a a _ h)
^ i l ` ko[hncnc_m i` `foc^ q_l_ ]ihmcmn_hnfs ni \_ `ioh^ `iffiqcha nb_ _rnl[]ncih
i` gil_ nb[h 1,, cgjf[hnm `lig nb_cl ][jmof_m* Ail nb_ gimn j[ln nb_m_ `foc^m
niie nb_ `ilg i` _rnl[il^ch[lcfs nbch ]ip_lcham ih nb_ mol`[]_m i` nb_ cgjf[hnm(
qbc]b ^lc_^ cgg_^c[n_fs ojih _rjimol_ ni nb_ [cl* Gce_qcm_ nb_ chh_l mol`[]_m
i` [ff nb_ `il_cah \i^s ][jmof_m l_p_[f_^ [ gicmn afimmch_mm* Ob_ cgjf[hnm
]ihmcmn_^ i` m_p_l[f nsj_m i` mcfc]ih lo\\_l( [ jifs[gc^_ [h^ [ jifs_mn_l(
qbc]b q_l_ jf[]_^ `il oj ni ih_ s_[l ch nb_ mo\]oncm [h^ gom]f_m i` ^iam
[h^ l[nm*

O b _ \ i h ^ c h a i ` \ i ^ s m o \ m n [ h ] _ m n i n b _ m o l ` [ ] _ i ` n b _
j i f s g _ l _

?olcha _rn_hmcp_ n_mnm `il \cimn[\cfcns V M i a a _ h ^ i l ` $-% X nb_ mol`[]_m
i` nb_ [\ip_ g_hncih_^ jifsg_l_m q_l_ _r[gch_^ [gihamn inb_l nbcham oh^_l
[ m][hhcha _f_]nlih gc]lim]ij_ V M i a a _ h ^ i l ` $.% d*-%

Ob_ cgjf[hnm qcnb \lcabnfs mbchcha mol`[]_m( g_[molcha ,*1S /S/ ]g( q_l_
chm_ln_^ `il ih_ s_[l ch nb_ mo\]oncm [h^ gom]f_m i` ^iam* Aiffiqcha nb_cl
l_gip[f nb_s [n ih]_ q_l_ q[mb_^ ch ^cmncff_^ q[n_l [h^ ^lc_^ ni ]ihmn[hn

-% Ob_ m][hhcha _f_] nlih gc]lim]ij_ _r[gch[ncihm q_l_ ][llc_^ ion dichnfs qcnb
nb_ @rj_lcg_hn[f Kbsmc]m D ?_j[lng_hn i` nb_ A[]ofns i` Kbsmc]m i` nb_ O_]bhc][f
Phcp_lmcns ?l_m^_h [h^ nb_ >_hnl[f Dhmncnon_ `il @f_]nlih Kbsmc]m i` nb_ B?M <][^_gs
i` N]c_h]_m*

-



q_cabn* @r[gch[ncihm q_l_ ][llc_^ ion ih nb_ g[n_lc[f \_`il_ chm_lncih( ih
nb_ cgjf[hnm [`n_l l_gip[f `lig nb_ ila[hcmg( [h^ ih m[gjf_m qbc]b q_l_
mnil_^ `il nb_ ih_ s_[l j_lci^ i` nb_ _rj_lcg_hn ch jlin_]ncp_ a[m $<laih%
[n ' 0 Ä> ch ]igjf_n_ ^[leh_mm*

>ihnlif jbinial[jbm n[e_h [n nb_ ncg_ i` chm_lncih l_p_[f_^ mg[ff `cmmol_m
ip_l nb_ mol`[]_m i` nb_ g[n_lc[f( [m mbiqh ch Aca* -* Rb_h nb_ cgjf[hnm q_l_
l_gip_^ `lig nb_ ila[hcmg [`n_l ih_ s_[l nb_s q_l_ `ioh^ ni \_ ]ip_l_^ qcnb
f[s_lm7 ch nb_ ][m_ i` nb_ mcfc]ih lo\\_l cgjf[hnm nb_m_ f[s_lm q_l_ qcnbch
fcgcn_^ [l_[m `l[ag_hn_^ $Acam* . [h^ /%( ch a_h_l[f( biq_p_l( nb_s `ilg_^ [h
chn[]n qbif_ $Aca* 0%* Ob_m_ f[s_lm q_l_ c^_hnc`c_^ [m jlin_ch [h^ `[n \s
_r[gchcha nb_ nb c]e_mn i` nb_ f[s_lm $Aca* .% qcnb [h <OM ch`l[)l_^ mj_]nli)
g_n_l $ M i a a _ h ^ i l ` ( M _ e f [ n [ h ^ F o h [ n b % *

No\m_ko_hn _r[gch[ncihm ih ih_ bin pof][hcm_^ mcfc]ih_ lo\\_l \lioabn
mcgcf[l l_mofnm* C_l_ nb_ jifsg_lm q_l_ ^_jimcn_^ ch 31N_)m_f_hig_nbcihch_
f[\_ff_^ l[\\cnçm \fii^ m_log( l_gip_^ [`n_l ih_ gchon_( [h^ nb_cl mol`[]_ mo\)
d_]n_^ ni p[lciom nsj_m i` nl_[ng_hn* Ob_s mbiq mcgcfc[l jc]nol_m*.X

Ail chmn[h]_( qb_h nb_ cgjf[hnm q_l_ ^lc_^( nb_cl mol`[]_m mjfcn chni f[la_
`l[ag_hnm $Aca* 1%* Nig_ `cmmol_m mbiq_^ [ ^cpcmcih i` nb_ [^mil\_^ mo\mn[h]_m
chni jlcg[ls [h^ m_]ih^[ls f[s_lm $Aca* 2%* Ob_ m_]ih^[ls f[s_l q[m ni [ f[la_
_rn_hn ^cmmifp_^ `iffiqcha cgg_lmcih ch lohhcha q[n_l $ih_ gchon_%( ^lscha
[h^ \icfcha ch [ h_onl[f mi[j mifoncih $/, gchon_m% $Aca* 3%( qb_l_[m nb_
jlcg[ls f[s_l mno]e `[mn ni nb_ mol`[]_ i` nb_ jifsg_l_ [h^ q[m ihfs l_]iahcm)
[\f_ \s mg[ff `cmmol_m $Aca* 4%* <nn_gjnm ni ^cmmifp_ nb_ f[s_l qcnb [ 1)H
mifoncih i` I[>f( [h 4)H mifoncih i` ol_[( [h^ [ /!# mifoncih i` ^i^_]sfmofjb[n_
I[ mbiq_^ p_ls fcnnf_ ^c``_l_h]_ ch nb_ [giohn i` cgjofm_ chn_hmcns*

O b _ ` i l g [ n c i h i ` [ ` i l _ c a h \ i ^ s ] [ j m o f _

D` nb_ jli]_mm i` b_[fcha ip_l i]]olm oh^cmnol\_^( nb_ nb_h cgjf[hn qcff \_
cmif[n_^ `lig nb_ ila[hcmg \s al[hof[ ncih ncmmo_ [h^ nb_ `ilg[ncih i` [ ][jmof_
i` gofnc)]_ffof[l ]ihh_]ncp_ ncmmo_ qbc]b cm chcnc[ffs `fo``_^* < `_q gihnbm f[n_l(
[m nb_ ]_ffof[l ch`cfnl[ncih ^_]l_[m_m [h^ nb_ [giohn i` ]iff[a_hc] ]ihh_]ncp_
ncmmo_ ch]l_[m_m( mi nb_ ]ihh_]ncp_ ncmmo_ ][jmof_ \_]ig_m nbchh_l [h^ ncabnfs
_h]fim_^ [lioh^ nb_ cgjf[hn* Dh nb_ [l_[ i` jichn_^ cgjf[hn jlid_]ncihm(
biq_p_l( nb_ ]_ffof[l ch`cfnl[ncih ]ihncho_m ip_l [ fiha_l j_lci^*

<]]il^cha ni < f _ r [ h ^ _ l [ h ^ C i l h c h a $-515%( ? [ h c m b _ ` m e s
_ n [ -* $-515%( [h^ J n n $-53,%( [ ]ih]_hnlc] nbl__)mn[a_ mnl[nc`c][ncih g[s \_
i\m_lp_^ ih nb_ `c\liom ][jmof_ q[ff \_nq__h nb_ nbcl^ [h^ mcrnb gihnb( ]ih)
mcmncha i`6

[h _ r n _ l h [ f j _ l c ] [ j m o f [ l f [ s _ l i` ]iff[a_hc] `c\l_m qcnb
l_f[ncp_fs mg[ff \fii^ p_mm_fm( `c\li\f[mnm( [h^ ch^cpc^o[f g[mn)]_ffm(

.% Ob_ _r[gch[ncihm omcha 31N_)m_f_hig_nbcihch_ q_l_ ][ll c_^ ion ch ]ihdoh]ncih
qcnb ?cjfig Kbsmce_l Bohnb_lg[hh i` nb_ >[h]_l >fchc] i` nb_ N_]ncih i` H_^c]ch_
$>b[lcnü% i` nb_ Cog\if^n)Phcp_lmcns =_lfch $?cl_]nil6 Kli`* ?l* g_^* b[\cf* F*)C*
Mc_m\_]e%*

.



[h c h n _ l g _ ^ c [ n _ f [ s _ l i` ]fim_fs j[]e_^ ]iff[a_hc] \oh^f_m i`
`c\l_m j[l[ff_ f ni nb_ mol`[]_ i` nb_ cgjf[hnm( qcnb mnl_n]b_^ `c\li\f[mnm( nb_
g[dilcns i` nb_ ][jcff[lc_m \_nq__h nb_ `c\l_m [fl_[^s gcmmcha( [h^ qcnb mg[ff
aliojm i` h_q_l `c\li\f[mnm( [h^

[h c h n _ l h [ f f [ s _ l ]igjlcmcha `omc`ilg( mjb_lc][f [h^ cll_aof[lfs
`ilg_^ ]_ffm mcgcf[l ni []ncp[n_^ `c\li\f[mnm h_[l ni nb_ chh_l mol`[]_*

? D N > P N N D J I

Ob_ [^miljncih i` jlin_chm ih jifsg_l_ mol`[]_m ih ]ihn[]n qcnb \fii^ cm
q_ff)ehiqh V G _ c h c h a _ l ( H c l e i p c n ] b ( = _ ] e ( < h ^ l o m [ h ^ F i f ` `
$-520%( Q l i g [ h $-520% [giha inb_lm* <]]il^cha ni A [ f \ [ h ^ B l i ^ _
$-53-% nbcm jli]_mm i]]olm ih [ff jifsg_l_ mol`[]_m qbc]b [l_ _rjim_^ ni \fii^*

?_jimcnm ch nb_ `ilg i` f[s_lm [fmi q_l_ `ioh^ ih \lcabnfs mbchcha jifsg_l_
mol`[]_m [`n_l chm_lncih ch nb_ mo\]oncm [h^ gom]f_m i` ^iam [m q_ff [m ch
l[\\cnçm \fii^ m_log V M i a a _ h ^ i l ` $.%X* Ob_ nbc]eh_mm i` nb_ f[s_l ^_j_h^_^
ih nb_ nsj_ i` g[n_lc[f chm_ln_^ [h^ ih nb_ g_nbi^ i` ^cmmifoncih `iffiqcha
l_gip[f* Ob_ c^_hnc`c][ncih i` nb_ f[s_lm [m jlin_ch il [gchi)[]c^m [h^ `[n q[m
][llc_^ ion omcha [h ch`l[)l_^ mj_]nlig_n_l [h^ l[^ci)[]ncp_ f[\_ffcha*

Jh ^cmmifoncih nb_ mo\mn[h]_m [^mil\_^ ih nb_ jifsg_l_ mol`[]_m mjfcn oj
chni m_]ih^[ls f[s_lm( qbc]b q_l_ l_f[ncp_fs _[ms ni ^cmmifp_( [h^ jlcg[ls
f[s_lm( qbc]b q_l_ jlih_ ni ]fcha ni nb_ jifsg_l_*

Ob_ [\ip_ `ch^cham mbiq nb[n mcgcf[l il c^_hnc][f [^miljncih i` jlin_ch [m
ch \fii^ [fmi i]]olm ih jifsg_l_ mol`[]_m qbc]b [l_ mollioh^_^ \s [ `il_cah
\i^s ][jmof_ `il ih_ s_[l chmc^_ nb_ mo\]oncm il gom]f_m* <h^ nbcm nb_ gil_ [m
[ `cfg i` `foc^ â ch _r]_jncih[f ][m_m _p_h [ l_f[ncp_fs nbc]e f[s_l i` `foc^â
cm `ilg_^ \_nq__h _p_ls cgjf[hn [h^ cnm mollioh^cha ][jmof_* Obom nb_ cmif[ncih
i` nb_ cgjf[hn c` hin ch]iljil[n_^ il [n n[]e_^ \s ]_ffm i]]olm ch nbl__ mn[a_m6

-* nb_ `ilg[ncih i` [ gicmn_hcha f[s_l i` `foc^(
.* nb_ \ih^cha i` \i^s mo\mn[h]_m ni nb_ jifsg_l_ mol`[]_ [h^
/*[m l_a[l^m nb_ ]_ffm( nb_ `ilg[ncih i` al[hof[ncih ncmmo_ [h^ [ ]ihh_]ncp_

`il_cah \i^s ][jmof_*

N P H H < M T

<]]il^cha ni jl_pciom ]ih]_jnm( cgjf[hnm i` jifsg_lm [l_ cmif[n_^ `lig nb_
\i^s \s al[hof[ ncih ncmmo_ [h^ nb_ `ilg[ncih i` [ `il_cah \i^s ][jmof_* =inb
f[s_lm i` `foc^ qbc]b a_h_l[ffs i]]ol \_nq__h [ `il_cah \i^s ][jmof_ [h^ [h
cgjf[hn [m q_ff [m mnl[nc`c][ncihm pcmc\f_ ih [ff cgjf[hn mol`[]_m _r[gch_^ oh^_l
[ m][hhcha _f_]nlih gc]lim]ij_ mbiq nb[n nb_ [^miljncih i` jlin_ch i\m_lp_^
ih ]ihn[]n qcnb \fii^ [fmi n[e_m jf[]_ ch nb_ ][m_ i` mo\]on[h_iom [h^ chnl[)
gom]of[l cgjf[hnm* Ob_l_`il_ nb_ cmif[ncih i` nb_ cgjf[hn c` hin ch]iljil[n_^ il
[n n[]e_^ \s ]_ffm ][h \_ mjfcn oj chni nbl__ mn[a_m6

-* nb_ `ilg[ncih i` [ gicmn_hcha f[s_l i` `foc^
.* nb_ \ih^cha i` \i^s mo\mn[h]_m ni nb_ mol`[]_ i` nb_ jifsg_l_( [h^
/* nb_ `ilg[ncih i` [ `il_cah \i^s ][jmof_*

/



M y N P H y

<ucWhYWj_ed Zk Yehfi ujhWd][h "Z[i febocäh[i#
@* M i a a _ h ^ i l `

N_fih f_m ]ih]_jncihm [h n{l c_ol_m ( f_m cgjf[hn[ncihm ^_m jifsgül_m mihn cmif{_m ^o
]iljm j[l oh ncmmo al[hof_or7 _hmocn_ m_ jli^ocn f[ ][jmof_ ^_m ]iljm {nl[ha_lm * â G_m
]io]b_m ^o fckoc^_ m_ `ilg[hn _h lüaf_ a{h{l[ f_ _h nl_ f[ ][jmof_ _n f_ ]iljm {nl[ha_l
_ n {a[f_g_hn f_m mnl[nc` c][ncihm koçih i\m_lp_ ü f[ mol`[]_ ^_ nion_m f_m cgjf[hn[ncihm
_r[gch__m ihn {n{ {no^c{_m z Dç[c^_ ùoh m][h_l {f_]nlihijncko_* DD [jj[l[ c n ko_ -ç[\milj)
ncih ^_m jlin{ch_m koc _mn i\m_lp_m [o ]ihn[] n ^o m[ha m_ `[cm[cn güg_ _h ][m ^ çcg)
jf[hn[ncih miom)]on[h{_m io chnl[gom]of[cl_m* <film( Qcmif[ncih ^_ Qcgjf[hn[ncih( mc _ff_
h #_mn j[m [mmcgcf{_ io [n[ko{_ j[l f_m ]_ffof_m( j_on {nl_ mo\^cpcm{_ _h nlicm mn[^_m6
-Ä `ilg[ncih ^#oh_ ]io]b_ bogc^c` c[hn ^o fckoc^_
.Ä dih]ncih ^_m mo\mn[h]_m ^o ]iljm z f[ mol`[]_ ^o jifsg_l_
/Ä `ilg[ncih ^ çoh_ ][jmof_ ^o ]iljm { nl[ha_l

U P N < H H @ I A < N N P I B

<[cWhaWj_ed [_d[i >h[cZaehf[hi "Wki Heboc[h[d#
@* M i a a _ h ^ i l `

?_h `l c|b_l_h Fiht_jncih_h h[]b mch^ ^c_ Kifsg_l_hcgjf[hn[n_ pig F^lj_l ^ol]b
^[m Bl[hof[ncihma_q_\_ cmifc_ln7 h[]bb_l _h nm n_b n _ch_ Al_g^eilj_le[jm_f* ?c_ Afccmmca)
e_cnmm]bc]bn_h( ^c_ mc]b ch ^_l M_a_f tqcm]b_h ^_l F[jm_f oh^ ^_g Al_g^enclj_l \cf^_h(
miqc_ [o]b Nnl[nc`ce[ncih_h( ^c_ [h ^_l J\_l`f^]b_ [ff_l oh n_ lmo]b n_h Dgjf[hnzn_ to
\_i\[]bn_h mch^( qol^_h gcnn_fm _ch_m _f_enlihijncm]b_h N][hh_lm mno^c_ln* @m b[n
*mc]b b_l[oma_mn_ffn ( ^[mm ^c_ \_c Fihn[en gcn =fon \_i\[]bn_n_ Klin_ch[^miljncih [o]b
cg A[ff_ mo\eo n[h_l i^_l ch n l[gomeo f[ l_ l Dgjf[hnzn_ _chnlcnn * @m e[h [fmi ^c_ Dmi)
f[ ncih ^_m Dgjf[hn[n_m( `[ffm _m h c]bn [mmcgcfc_ln i^_l pih ^_h U_ff_h [ha_alc``_h qcl^(
ch ^l_c Nn[^c_h _cha_n_cfn q_l^_h6
-* =cf^oha _ch_l \_`_o]bn_h^_h Afommcae_cnmm]bc]bn(
*.* =ch^oha ^_l Filj_lmni``_ [h ^c_ Kifsg_l_hi\_l`fb]b_( oh^
*/* @che[jm_foha ^_m Al_g^eilj_lm *

M @ N P H @ I

<[cWhYWY_wd Z[ kd Yk[hfe [njhWãe "Z[ bei feb_c[hei#
@* M i a a _ h ^ i l `

N_a~h f[m ]ih]_j]cih_m [h n_l ci l_m f[m cgjf[hn[]cih_m ^_ fim jifcg_lim _mnzh
[ cm f[^[m ^_f ]o_lji jil n_dc^i al[hof[l7 _h nih]_m m_ jli^o]_ oh[ ]zjmof[ ^_ ]o_ljim
_rnl[`cim* G[m ][j[m ^_f Ckoc^i( ko_ jil fi a_h_l[ f m_ ] l_[h _h nl_ fi ]zjmof[ s _f ]o
_lji _rnl[°i( [mc ]igi f[m _mnl[nc` c][]cih_m i\m_lp[^[m _h f[ moj_l`c]c_ ^_ ni^[m f[m
cgjf[hn[]cih_m `o _lih _mno^c[^[m g_^c[hn_ oh m][h_l _f_]nlih}jnc]i* N_ gimnl} ko_
f[ [^mil]cúh ^_ f[m jlin_ch[m i\m_lp[^[ _h _f ]ihn[]ni ]ih f[ m[hal_ m_ jli^o]_ n[g\c{h
_h _f ][mi ^_ f[m cgjf[hn[]cih_m mo\]onzh_[m i ch nl[gom]of[l_m * @f [cmf[gc_hni ^_ f[
cgjf[hn[]c}h( mc _mn[ hi _mnz [mcgcf[^[ i [ n[][^[ jil f[m ]{fof[m( jo _^_ _hnih]_m m_l
^cpc^c ^[ _h nl_m _mn[^cim6
-* ]l_[]c}h ^_ f[ ][j[ bog_^_]_^il[ ^_f Ckoc^i
.* doh]c}h ^_ f[m mom n[h]c[m ^_f ]o_lji ]ih f[ moj_l`c]c_ ^_f jifcg_li
/* `ilg[]c}h ^_ oh[ ]zjmof[ ^_f ]o_lji _rnl[°i

0
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9dZh[mi& H' E(4 @rj_lcg_hn[f [h^
]fchc][f l_m_[l]b ih mcfc]ih cgjf[hnm*
Ol[hm* 0* chn* >ihal* jf[mn( l_]ihmnl* Nola*
Mig_ -523( j* 2,( -525*
;edjp[d& @(4 ?c_ fie[f_ B_q_l\_l_[e)

ncih [o` cgjf[hnc_ln_ Fohmnmni``_ ch <\)
b[hacae_cn pih ^_l_h Ailg* G[ha_h\_]em
<l]b* efch* >bcl*( /,0 6 5..( -52/*
>WbX& J( <(& ?heZ[& ?( 9(4 >ip[f_hn \ih^)

cha i` jlin_chm ni mifc^ mol`[]_m* A_^_l[)
ncih jli]__^cham*( /, 6 -244( -53-*
D[_d_d][h& J( B(& E_hael_jY^& N(& :[Ya&

J( =(& 9dZhki& H( ?(& Ceb\\& O( B(4 Ob_ t_n[
jin_hnc[fm i` mig_ m_f_]n_^ mifc^m ch l _ )
mj_]n ni jf[mg[ [h^ jf[mg[ `l[]ncihm*
Ol[hm* <g_l* Ni]* Dhn* Jla[hm( -,6 ./3(
-520*
D[ N[[d& @( @(& :WhX[h_e& B( J(4 Ocmmo_

l_[]n cih ni jf[mnc]m om_^ ch mola_ls qcnb

mj_]c[f l_`_l_h]_ ni O_`fih* <hh* Nola*(
-.5 6 30( -505*
Gjj& ?(4 Al_g^eilj_lm[leig_* Dh6 @r)

j_lcg_hn_ff H_^ctch( K[nbifiac_ o* Ffchce(
=^* /.( @^* A* G_onb[l^n( M* N]bi_h( C*
N]bqc_ae( <* Nno^_l o* C* Uiffcha_l( Njlch)
a_l)Q_lf[a( =_lfch)C_c^_f\_la)I_q)Tile
-53,*
Je]][dZeh\& =(4 Ob_ =cimn[\cfcns e\ Nc)

fc]ih Mo\\_lm( ih_ Kifs[gc^_ [h^ ih_ Ki)
fs_mn_l* E* \cig_^* H[n_l* M_m*( ch jl_mm*
Je]][dZeh\& =(& J[abWj& 9(& CkdWj^& <(4

Dh `l[li nmj_e nlig_nlcm]b_ H_mmoha_h tol
Kl¶`oha ^_l =cimn[\cfcn[n pih @h^inb_m_h)
g[n_lc[ f [om Kf[mn_h oh^ @f[mn_h* Kf[mn_
oh^ F[onm]boe( ch jl_mm*
NhecWd& D(4 @``_]nm i` bs^lijbi\c] mo l )

`[]_m ojih \fii^ ]i[aof[ncih* Oblig\im*
?c[nb_m* b[_gilb*( -,( 011( -520*

?lN]* g_^* @* Miaa_h^il`( >b[lcnü( N]bog[hhmnl* .,â.-( -,0 =_lfch( B?M
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Fclip Kimnal[^o[n_ H_^c][f N]biif( G_hchal[^ $PNNM%
?cl_]nil jli`* @* Q* H[cmnl[eb

?_j[lng_hn i` Nolac][f [h^ Jlnbij[_^c] Nnig[nifias
C_[^ jli`* <* <* Gcg\_la( g_g\_l ]ill_mj* i` nb_ Nipc_n <][^_gs i` H_^c][f N]c_h]_m

=PH=JAE=FL9D KLM<Q G> 9MLGLJ9FKHD9FL9LAGF
G> <=FL9D 9FD9?=F

Q * < * F J U G J Q ( = * H* F J M D F ( Q * Q * I @ F < > C < G J Q

Ob_ i\d_]n i` nb_ chp_mnca[ncih q[m ni mno^s ch _rj_lcg_hnm nb_ ^_p_f)
ijg_hn [h^ _lojncih i` [oninl[hmjf[hn_^ [hf[a_h i` j_lg[h_hn n__nb*

@f_p_h j_^cal__f_mm jojjc_m [a_^ \_nq__h nqi [h^ nbl__ gihnbm q_l_
om_^ `il nb_ _rj_lcg_hnm* Ob_ ij_l[ncih q[m ][llc_^ ion oh^_l giljbci)b_r_h[f
[h[_mnb_mc[* Ob_ g_nbi^ q[m [m `iffiqm6 Ob_ b[cl q[m g_nc]ofiomfs ]on i`` ch
nb_ g[h^c\of[l l_acih( nb_ mech ch]cm_^ nia_nb_l qcnb nb_ oh^_lfscha mi`n
ncmmo_* <`n_l _rjimol_ i` nb_ g[h^c\of[l \ih_ `lig \inb mc^_m( [ jf[n_ i`
-S. ]g ch mct_ q[m ]on ion i` nb_ f[n_l[f ]igj[]n q[ff i` nb_ g[h^c\f_ omcha
[ ^lcff* Ob_ _rjim_^ [hf[a_h q_l_ `l__^ i` ncmmo_ mollioh^cha nb_g [h^ nl[h m)
`_ll_^ ni [h äch n_lg_^c[ n_ã g_^cog l_jl_m_hn_^ \s mn_lcf_ jbsmcifiac][f m[fch_*
Ob_ _r]cm_^ [hf[a_h q_l_ ,*/ S ,*4 ]g ch mct_ [h^ l_jl_m_hn_^ [ d_ffs)fce_( hih )
\f__^cha g[mm ]ip_l_^ qcnb [ qbcncmb g_g\l[h_* Ob_ [hf[a_ _r]cm_^ `lig nb_
lcabn mc^_ q[m nl[hmjf[h n_^ ni nb_ \_^ i` nb_ f_`n [hf[a_ [h^ pc]_ p_lm[* Ob_
qioh^m ch nb_ mojl[g[h^c\of[l l_acihm nblioab qbc]b nb_ [jjli[]b ni nb_
\ih_ i` nb_ g[h^c\f_ b[^ \__h _``_]n_^( q_l_ jiq^_l_^ qcnb [hnc\cinc]m [h^
]fim_^ \s mcgjf_ monol_ $Aca* -%* < nin[f i` .. [hf[a_h q_l_ nbom nl[hmjf[hn_^*
Ob_ [hcg[fm q_l_ m[]lc`c_^ m_p_h( /,( 2, [h^ -4, ^[sm [`n_l ij_l[ncih* =fi]em
i` \ih_ q_l_ ]on ion `lig \inb mc^_m i` nb_ g[h^c\f_( _[]b i` qbc]b ]ihn[ch_^
nb_ nl[hmj f[hn_^ ^_hn[f [hf[a_ [h^ nqi mo]]_mmcp_ n__nb* Ob_m_ m[gjf_m q_l_
mo\d_]n_^ ni li_hna_hial[jbc] [h^ bcmnifiac][f _r[gch[ncih*

Jh nb_ m_p_hnb ^[s i` nb_ _rj_lcg_hn( nb_ ^_hn[f [hf[a_ [jj_[l_^ ih S)l[s
fce_ [ fo]c^ `i]om i` _fiha[n_^ mb[j_ qcnb [ mb[lj lcg i` nb_ ]igj[]n \ih_
i` nb_ g[h^c\f_ fcgcncha cn* Jh nb_ g[mnc][nils mol`[]_ i` nb_ ^_hn[f [hf[a_(
[ tih_ i` ][f]c`c][ncih ]iof^ \_ ^_n_lgch_^* Obclns ^[sm [`n_l nb_ _rj_lcg_hn
nb_ S)l[s mbiq_^ nb_ ]igj[]n \ih_ i` nb_ [fp_if[l jli]_mm ch nb_ l_acih i`
nb_ ^_hn[f [hf[a_ nbchh_^ [m ]igj[l_^ ni nb_ [mj_]n i` nb_ l_acih ch jl_pciom
S)l[sm* Jh nb_ 2,nb ^[s( nb_ [hf[a_ []kocl_^ [h cll_aof[l mb[j_* Ai]c i` ][f]c)

Aca* -* <oni nl[hmj f[h n[ ncih i` ^_hn[f [hf[a_h* Nn[a_m i` ij_l[ncih
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\_YWj_ed b[^ [jj_[l_^ ch nb_ l_acihm i` [ff ]ilih[ls j[lnm* Ob_ ]igj[]n \ih_
e\ nb_ [fp_if[l jli]_mm b[^ `olnb_l \__h nbchh_^ h_[l nb_ ^_hn[f [hf[a_* Jh
nb_ -4,nb ^[s( nb_ S)l[s mbiq_^ `ilg[ncih i` j_lg[h_hn n__nb* Ob_cl liinm b[^
`offs ^_p_fij_^ [h^ ]iof^ \_ `iffiq_^ oj qcnbion chn_llojncih( [m q_ff [m nb_
_p_h fch_ i` nb_ j_lci^ihn[f `cmmol_* Ob_ ]ilih[ls j[ln i` nb_ niinb q[m ch )
]igjf_n_fs ][f]c`c_^* Ob_ ^cg_hmcihm i` nb_ niinb mfcabnfs _r]__^_^ nbim_ i`
nb_ n__nb mn[h^cha ch nb_ liq $Aca* .%*

Ccmnifiac][f _r[gch[ncih mbiq_^ nb[n nb_ ]b[l[] n_l i` mnlo] nol[ f ]b[ha_m
ch nb_ ^_hn[f [hf[a_h q_l_ c^_hnc][f ch \inb b[fp_m i` nb_ g[h^c\f_ ^olcha nb_
p[lciom j_lci^m i` ^_p_fijg_hn* Obcm g[^_ cn jimmc\f_ ni ohc`s ^_m]lcjncih i`
bcmnifiac][f mfc^_m jli]ol_^ `lig _cnb_l b[f` i` nb_ g[h^c\f_*

Jh nb_ m_p_hnb ^[s( [ff jl_m_hn bcmnifiac][f m nlo]nol_m ]iof^ ^cmnch]nfs \_
^_gihmnl[ n_^ ch nb_ ^_hn[f [hf[a_* Ob_ [^[g[hnch_ g[nlcr b[^ nb_ [jj_[l[h]_
i` [ nb ch ^[le)\[mijbcfc] mnlcj* Ob_ ^_hnch i` nb_ [hf[a_ [jj_[l_^ j[f_)\[mi)
jbcfc] [h^ mbiq_^ hin p_ls ^cmnch]n ^_hnch[f ][h[fm* Ob_ ^_hnch mn[ch_^ _p_hfs*
<n nb_ \il^_l qcnb [^[g[hnch_( nb_l_ q[m [ h[lliq f[s_l i` ^_hnch qbc]b b[^

c^

Aca* .* Mi_hna_hial[jbc] mno^s i` ^_hn[f
[hf[a_ nl[hmj f[h n[ ncih ( [% m_p_h ^[sm
[`n_l nl[hmj f[h n[ ncih i` [hf[a_7 \% /,

^[sm [`n_l7 ]% mcr gihnbm [`n_l
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nb_ [jj_l[h]_ i` [ \lomb i` l[^c[ffs [ll[ha_^ ^_hnch[f ][h[fm* Ob_ jl_^_hnch
tih_ q[m h[lliq( i` [ jche ]ifiol [h^ ]ihn[ch_^ p_ls nbch ]iff[a_hiom `c\l_m
qbc]b j[mm_^ `lig nb_ ^_hnch chni nb_ f[s_l i` i^ihni\f[mnm* Ob_ i^ihni\f[mnm
f[s ch nbl__ ni `cp_ ch^cmnch]nfs m_j[l[n_^ liqm( nb_cl ho]f_c q_l_ lioh^( nb_
]snijf[mg b[^ [ `ilnbs [jj_[l[h]_ [h^ [fgimn ^c^ hin n[e_h ih [hs ^s_* Ob_
]_ffm qbc]b `ilg_^ nb_ ncmmo_ i` nb_ `onol_ jofj b[^ [ g_m_h]bsg[f [jj_[l[h]_(

Aca* /* Ocmmo_ ^c``_l_hnc[ ncih ch nl[h m )
j f[hn_^ ^_hn[f [hf[a_* [% Dhcnc[f `i lg[)
ncih i` ncmmo_m ch nl[hmj f[h n_^ ^_hn[f [ h )
f[a_ $- â `ilg[ncih i` ^_hnch7 . â
g_m_h]bsg[f ncmmo_%7 \% chcnc[f `ilg[ncih
i` [fp_ifom $- â ^_hnch7 . â ]_g_hn¶g%7
]% ^_p_fijg_hn i` ^_hnch[f cm f_nm ch
l_acih i` ^_p_fijcha ^_hn[f [hf[a_ $- â
]_g_hn¶g7 . â ^_hnch%7 ^% ncmmo_m [^)
dichcha nl[hmj f[h n mbiq hi mcahm i`
]b[ha_m6 hi ncmmo_m l_[]ncih ni n l [ h m )

jf[hn

5



[h^ ch nb_ j[lnm qbc]b \il^_l_^ ihni ^_hnch( nb_s q_l_ lioh^ [h^ f[la_( ch nb_
^__j_l f[s_lm mg[ff qcnb ^[le ho]f_c* Ob_ ^_hn[f \o^ ]ihn[ch_^ [ nbch h_nqile
i` `ch_ ]iff[a_hiom `c\l_m [h^ [ f[la_ hog\_l i` \fii^ ][jcff[lc_m qcnb nbch
q[ffm* Ob_ ^_hn[f [hf[a_ q[m m_j[l[n_^ `lig nb_ [fp_ifom \s [ h[lliq f[s_l i`
]iff[a_hiom `c\l_m [ll[ha_^ fihacno^ch[ffs* Ob_ q[ff i` nb_ ^_hn[f [fp_ifom
jl_m_hn_^ \s [ qc^_)g_mb_^ h_n i` nbch \ih_ ][h]_ffc j[mmcha ip_l chni ih_
[hinb_l* Dh nb_m_ ][h]_ffc( \ih_ jf[n_m ]iof^ \_ `iffiq_^ oj qbc]b q_l_
mno^^_^ qcnb imn_i]sn_m* N[nol[ncih qcnb ][f]c`c_^ f[s_lm q[m q_ff pcmc\f_ ch nb_
\ih_ ncmmo_* Dh nb_ chn_lp[fm \_nq__h ][h]_ffc( ]ihh_]ncp_ ncmmo_ i` `ch_ `c\l_m
q[m `ioh^* Ob_ _jcnb_fcog i` nb_ aog q[m `f[n [h^ mnl[nc`c_^( b[^ hi g[lem
i` ^_hn[f \o^m [h^ q[m m_j[l[n_^ `lig nb_ ^_hn[f [hf[a_ \s [ \li[^ f[s_l
i` ]ihh_]ncp_ ncmmo_ qcnb ]i[lm_ `c\l_m* Ob_ n__nb [^dichcha nb_ ^_hn[f \o^
mbiq_^ hi j[nbifiac][f ]b[ha_m* Ob_ ]ilnc][f f[s_l i` nb_ g[h^c\f_ q[m nbch
[h^ ]ihmcmn_^ i` imn_i)imn_ic^ ][h]_ffc lohhcha j[l[ff_ f [h^ j[mmcha `lig ih_
ni nb_ inb_l qcnb ]b[chm i` imn_i\f[mnm ih nb_cl mol`[]_m $Aca* /[%*

Aca* 0* Ailg[ncih i` ^_hn[f [hf[a_ ncmmo_
[h^ _lojncih i` niinb( [% aliq nb [h^
^c``_l_hnc[ ncih i` ^_hn[f [hf[a_ ncmmo_
qcnb ^_p_fijg_hn i` [ff m n lo] no l_m nb_
[hf[a_ ]ihmcmnm i` $- â q[ff i` [fp_ifom7
. â ]_g_hn¶g7 / â ^_hnch7 0 â j l_ )
^_hnch7 1 â f[s_l i` i^ihni\f[mnm7 2 â
jofj%7 \% [j_r i` liin i` ^_p_fijcha
niinb $- â f[s_l i` ^_p_fijcha ]_g_h)
n¶g7 . â gofnc no^_ i` \fii^ ][jcff[lc_m
lohhcha `lig j_lci^ihn[f `cmmol_ niq[l^m
jofj i` niinb%7 ]% [j_r i` lii n i` ^_p_f)
ijcha niinb $- â \ih_ i` [fp_ifom7 . â
j_lci^ihn[f `cmmol_7 / â ^_hnch[f ][h[fm7
0 â f[la_ \fii^ p_mm_f ch j_lci^ihncog

-,



<`n_l /, ^[sm( nb_ ^_hn[f [hf[a_ b[^ jlijilncih[n_fs ch]l_[m_^ ch mct_* < nbch
bcmnifiac][f mnlo]nol_ i` cnm ncmmo_ [fgimn ^c^ hin ^c``_l `lig nb[n i` nb_ [hf[a_
[m ^_m]lc\_^ ch nb_ [\ip_ j[l[al[jb* Ob_ _jcnb_fcog i` nb_ aog mbiq_^
[][hnbimcm* < nbch f[s_l i` _jcnb_fcog q[m m_jl[n_^ `lig nb_ ^_hn[f [hf[a_
\s [ h[lliq f[s_l i` `c\liom ]ihh_]ncp_ ncmmo_* Dh nb_ `ilgcha ^_hn[f [fp_ifom(
h_[l nb_ ^_hn[f [hf[a_( nb_ \ih_ mbiq_^ imn_ijilimcm [h^ []kocl_^ nb_ [j)
j_[l[h]_ i` [ qc^_)g_mb_^ h_n* Ob_ ]ilnc][f f[s_l i` nb_ g[h^c\f_ ]ihmcmn_^
i` g[nol_ \ih_ ncmmo_( \on nb_ ]igj[]nh_mm i` nb_ \ih_ b[^ \__h l_mnil_^*
Dh nb_ ^_jnbm i` nb_ f[s_l( g[hs `cmmol_)fce_ ][pcnc_m q_l_ `ioh^ $Acam* /\
[h^ ]%*

Jh nb_ 2,nb ^[s nb_ mct_ i` nb_ ^_hn[f [hf[a_ b[^ [a[ch ch]l_[m_^ [m
]igj[l_^ ni nb[n i` nb_ jl_]_^cha mn[a_ [h^ nb_ [hf[a_h b[^ []kocl_^
[ lioh^cmb mb[j_* Ob_cl p[lciom mnlo]nol_m ]iof^ q_ff \_ ^c``_l_hnc[n_^6 nb_
h[lliq f[s_l i` [^[g[hnch_ `lig nb_ ^_hnch* Ob_ ^_hn[f jofj i]]ojc_^ f[la_
j[lnm [h^ ]ihn[ch_^ g[hs \fii^ ][jcff[lc_m qcnb nbch q[ffm* Dh nb_ ^__j j[lnm
i` nb_ g[h^c\f_( h_[ l nb_ ]ilnc][f f[s_l( nb_ aliqcha ^_hnch []kocl_^ [h [j )
j_[l[h]_ i` f[la_)\fi]e g[mm_m* Ob_ \ih_ ncmmo_ i` nb_ ^_hn[f [fp_ifom q[m
g[nol_ [h^ l_jl_m_hn_^ \s f[la_ \ih_ ][h]_ffc* Ob_ _jcnb_fcog i` nb_ aog
[\ip_ nb_ ^_hn[f \o^ mbiq_^ mcahm i` [][hnbimcm* Ob_ ]ilnc][f jf[n_ b[^ n[e_h
ih [ ]igj[]n [jj_[l[h]_ ch [ f[la_ [l_[ ip_l nb_ nl[hmjf[hn_^ ^_hn[f [hf[a_*
Ob_ n__nb h_[l nb_ [hf[a_ mbiq_^ hi j[nbifiac][f ]b[ha_m $Aca* /^%*

Jh nb_ -4,nb ^[s nb_ mct_ i` nb_ ^_hn[f [hf[a_ b[^ aliqh f[la_l ni [fgimn
nb_ mct_ i` j_lg[h_hn n__nb* Ob_ ]ilih[ls j[lnm i` nb_ [hf[a_h b[^ l_[]b_^
[\ip_ nb_ f_p_f i` nb_ aogm [h^ nb_ ^__j_l j[lnm b[^ n[e_h ih mb[j_m l_m_g\f)
cha nbim_ i` ^_hn[f liinm* Ob_ f[s_l i` [^[g[hnch_ q[m h[lliq [h^ i` cll_aof[l

Aca* 1* @lojncih i` niinb [h^ l_m nil[ncih
i` ]ilnc][f \ih_ f[s_l( [% _lojncih i`
niinb $- â achacp[f ji]e_n7 . â _jc)
nb_fcog7 / â ]_g_hn¶g i` niinb liin7
0 â \ih_ i` [fp_ifom%7 \% l_m nil[ n cih i`

* ]ilnc][f \ih_ [`n_ l nl[hmj f[h n[ ncih i`
^_hn[f [hf[a_

--



nbc]eh_mm( ^[le)\[mijbcfc]( mn[chcha _p_hfs [h^ b[^ [h _p_h nbc]eh_mm ch cnm
]ilih[ls j[ln $Aca* 0[%* Ob_ ^_hnch i` nb_ ]liqh b[^ n[e_h ih nb_ [jj_[l[h]_
i` li^m( cmf_nm [h^ f[la_)\fi]e g[m_m* Dh nb_ [jc][f j[lnm( nb_l_ q_l_ mg[ff
][h[fm qcnb \fii^ ][jcff[lc_m $Aca* 0\ [h^ ]%* Ob_ f[s_l i` jl_^_hnch q[m
h[lliq [h^ b[^ n[e_h ih [ jche ]ifiol* Ob_ i^ihni\f[mnm f[s h_rn ni nb_
jl_^_hnch ch m_p_l[f liqm( nb_cl ho]f_c q_l_ mg[ff( nb_ ]snijf[mg `ilg_^ [ nbch
lcg qbc]b mn[ch_^ mfcabnfs* Dh nb_ l[^c][f j[l n i` nb_ ^_hn[f [hf[a_ [ p_ls
h[lliq f[s_l i` ]_g_hn¶g b[^ ^_p_fij_^7 ch nb_ h[lliq j_lci^ihn[f `cmmol_
]iff[a_hiom `c\l_m f[s ch liqm* Dh nb_ ^_p_fijcha achacp[f ji]e_nm `ch_fs
al[hof[n_^ ^_nlcnom ]iof^ \_ m__h* Ob_ ncmmo_m [n nb_ \innig i` achacp[f ji]e_nm
q_l_ ch`cfnl[n_^ qcnb ]_ffm i` nb_ fsgjbibcmnci]sn[f m_lc_m* Ob_ ^_hn[f mi]e_nm
mbiq_^ mcahm i` imn_ijilimcm qbc]b ch [ f_mm_l( s_n mncff pcmc\f_ ^_al__ [``_]n_^
nb_ ]ilnc][f f[s_l $Aca* 1%*

Obom nb_ l_mofnm i` nb_ _rj_lcg_hnm b[p_ mbiqh nb[n nb_ ^_hn[f [hf[a_h
^c^ hin oh^_lai [\miljncih [`n_l nl[hmj f[h n[ ncih nblioabion nb_ _hncl_ j_lci^
i` i\m_lp[ncih* Ob_l_ q[m hi l_[]ncih [n [ff ni nb_ al[`nm ch nb_ [^dichcha
n__nb* Bliqnb [h^ ^c``_l_hnc[ncih i` nb_ [hf[a_h q_l_ ^cmnch]nfs pcmc\f_6 ch )
]l_[m_ ch ^cg_hmcihm( ncmmo_ ^c``_l_hnc[ncih chpifpcha nb_ mnlo]nol_ oj ni nb_
gig_hn i` n__nb _lojncih* Ob_ ]_g_hn¶g [h^ nb_ j_lci^ihn[f `c\l_m qbc]b b[^
hin l_[]b_^ [^_ko[n_ ^_p_fijg_hn \s nb_ ncg_ i` n__nb _lojncih( l_g[ch_^
_r]fo^_^ `lig nbcm lof_* Dh nb_ [jc][f j[lnm i` nb_ l[^c][f m_]ncih i` nb_ niinb(
\fii^ p_mm_fm q_l_ `ioh^ ch nb_ ^_jnb i` ^_hnch( lohhcha chni nb_ ^_hn[f jofj*
<n nb_ gig_hn i` niinb _lojncih( ]igjf_n_ l_mnil[ncih i` \ih_ i` nb_ g[h^c\f_
ch]fo^cha cnm ]ilnc][f f[s_l ]iof^ \_ i\m_lp_^* Ob_ ]ilih[ls j[lnm i` _lojncha
n__nb qbc]b b[^ ^_p_fij_^ `lig nl[hmjf[h n_^ [hf[a_h b[^ hin \_]ig_ ]ig)
jf_n_fs ][f]c`c_^* =* F*

N P HH< M T

Ob_ ^_p_fijg_hn i` .. [oninl[hmjf[hn_^ ^_hn[f [hf[a_h i` nb_ j_lg[h_hn
n__nb q[m chp_mnca[n_^ ch _f_p_h jojjc_m* Ob_ ]ihm_ko_hn ncmmo_ ^c``_l_hnc[ncih
q[m mno^c_^ \s li_hna_hifiac][f [h^ bcmnifiac][f g_nbi^m lcabn oj ni nb_ ncg_
i` n__nb _lojncih* Ob_ ^_p_fijcha n__nb q_l_ mojjfc_^ qcnb \fii^ \s p_mm_fm*
Ob_ ]_g_hn¶g [h^ j_lci^ihn[f `c\l_m q_l_ hin( ohfce_ [ff inb_l ncmmo_m( `offs
^c``_l_hnc[n_^ \s nb_ ncg_ i` niinb _lojncih* Ob_ [^[g[hnch_ b[^ hin ]ig)
jf_n_fs ][f]c`c_^* Ob_ [oninl[hmjf[hn_^ ^_hn[f [hf[a_h ^c^ hin oh^_lai [hs
[\miljncih [h^ ^c^ hin jlipie_ [hs l_[]ncih i` nb_ mollioh^cha ncmmo_*

MyNPHy

=jkZ[ [nfuh_c[djWb[ Z[ bW jhWdifbWdjWj_ed Z[i ][hc[i Z[i Z[dji
Q* <* F i t -i p( =* H* F i l c e( Q* Q* I _ e [ n ] b [ f i p

Jh [ {no^c{ f_ ^{p_cijj_g_hn ^ çoh_ [onial_``_ ^_ .. a_lg_m ^_m ^_hnm mol
-- j_ncnm ]bc_hm* G[ ^c``{l_hnc[ ncih ^_m ncmmom ^_m a_lg_m ^_m ^_hnm [ {n{ mocpc_ j[l
f_m g{nbi^_m l[^cial[jbcko_m _n bcmnifiacko_m domkoç[ -ç{lojncih ^_m ^_hnm ^_ f_ol
a_h]cp_* <o ]iolm ^_ f_ol ^{p_cijj_g_hn f_m ^_hnm mihn hioll cm j[ l ^_m p[cmm_[or* G_
]_g_hn ^_ ^_hn _n f_m `c\l_m j{lci^ihn[f_m h_ j[lpc_hh_hn j[m â z f[ ^c``{l_h]_ ^_m

-.



[o nl_ m ncmmom â [ f[ ^c``{l_hnc[n cih ^{`chcn cp_ domkoç[o gig_hn ^_ -ç{lojncih ^_m
ß̂ _hnm* G[ ][f]c`c][ncih ]igjf_n_ ^_ Q{g[cf h_ m_ jli^ocn j[m hih jfom* G_m a_lg_m
^_m ^_hnm jlip_h[hn ùoh_ [onial_``_ h_ mo\cmm_hn j[m f_ l_miljncih _n h_ jlipiko_hn
[o]oh_ l{[]ncih ^_m ncmmom _h niol[h n f[ al_``_*

U P N < H H @ I A < N N P I B

=nf[h_c[dj[bb[ KjkZ_[ Z[h RW^da[_cjhWdifbWdjWj_ed
Q* <* F i t -i q( =* H* F i l c e( Q* Q* I _ e [ n m ] b [ f i q

?c_ @hnqc]efoha pih .. [oni nl[hmj f[h nc_ l n_h U[bhe_cg_h ^_m j_lg[h_hn_h B_)
*\cmm_m qol^_ \_c -- Coh^]b_h mno^c_ln* ?c_ B_q_\_^c``_l_htc_loha ^_l U[bhe_cg_ p_l)
`ifan_h ^c_ <onil_h gcn l^hna_hial[jbcm]b_h oh^ bcmnifiacm]b_h H_nbi^_h \cm tog
U[bh^ol]b\lo]b ^ol]b ^[m U[bh`f_cm]b* ?c_ mc]b _hnqc]e_fh^_h U[bh_ q_l^_h ^ol]b
*B_`Nmm_ _lh[bl n * ?[m U[bht_g_hn oh^ ^c_ K_lci^ihncog`[m_lh _ll_ c]b_h hc]bn ^c_ ^_)
`chcncp_ ?c``_l_htc_loha tog <oa_h\fc]e ^_m U[bh^ol]b\lo]b_m( tog Phn_lm]bc_^_ pih
^ _h cc\lca_h B_q_\_h* @m nl cn n [o]b hc]bn picf_ Q_le[feoha ^_m U[bh_g[cfm _ch* ?c_
)[oni l[hmj f[h nc_ l n_h U[bhe_cg_ q_l^_h hc]bn l_mil\c_l n oh^ lo`_h e_ch_ M_[encih ^_l
^[m l l[h mj c[h n[ n oga_\_h^_h B_p+_\_ b_lpil*

M @ N P H @ I

=ijkZ_e [nf[h_c[djWb Z[ bW jhWdifbWdjWY_wd Z[ bei ]uhc[d[i Z[ bei Z_[dj[i
Q* <* F i t f i p ( =* H* F i l c e( Q* Q* I _ e [ ] b [ -i p

@f ^_m[lliffi ^_ fim a{lg_h_m [o ni cl[mj f[h n[^im ^_ fim ^c_hn_m ^_ f[ ^_hnc]c}h
j_lg[h_hn_ `o_ _mno^c[^[ _h -- j_lcffim* G[ ^c`_l_h]c[]c¶h ^_ n_dc^i ^_ fim a{lg_h_m
^_ fim ^c_hn_m `o_ i\m_lp[^[ jil g{ni^im l[^cialz`c]im _ bcmnif}ac]im b[mn[ [ f[
ß_loj]c}h ^_ fim ^c_hn_m _h f[m _h]|[m* Gim ^c_hn_m ko_ m_ ^_m[lli ff[h mih honlc^im
jil fim p[mim* @f ]_g_hni ^_hn[f s f[m `c\l[m j_lci^ihn[f_m [f ]ihnl[lci ^_ fim ^_gzm
n_dc^im hi j_lpc_h_h [ ^c`_l_h]c[]c}h ^_`chcncp[ b[mn[ [f cjig_hni ^_ f[ _loj]c}h ^_
fim ^c_hn_m* O[gji]i m_ jli^o]_ ][f] c`c][]c}h ]igjf_n_ ^_f _mg[fn_ ^_hn[f* Gim a{l)
g_h_m [onicl[mj f[h n[^im ^_ fim ^c_hn_m hi mo]og\_h [ f[ l_milj]c}h s hi jlipi][h
l_[]]c}h hchaoh[ ^_ fim n_dc^im ko_ li^_[h _f chd_lni*

M @ A @ M @ I > @ N

-* ?[ha[& A( Q(4 @rj_lcg_hn[f Ol[hmjf[h)
n[ncih i` ?_hn[f <hf[a_h oh^_l Nech ch
?iam* Nnig[n*( / 6 03( -50-*

.* Cepbel& N( 9(4 Ol[hmjf[hn[ncih i`
 O__nb* ?i]* ^cmm*( G_hchal[^( -53,*

/* ;^[h[f[dd_aelW& <* H(4 Hiljbifiac][f
ß[h^ >fchc][f Nno^s i` <oni) [h^ Cigi)
(nl[hmj f[h n[ ncih i` O__nb [h^ ?_hn[f <h)

f[a_h ch @rj_lcg_hn* >[h^* ^cmm*( Him]iq(
-524*

0* 9f\[b& C*6 Ol[hmjf[hncha Obcl^ Hif[l
ni Aclmn Hif[l Kimcncih* E* <g_l* ?_hn* <mm*(
. 6 51( -510*
ABDUCWcvd[a& B(& CWcvdaelt& *(4 Ol[hm)
jf[hn[ncih i` O__nb [h^ ?_hn[f <hf[a_h
Vch >t_]b%* õm* Nnig[n*( 1 6 /3.( -514*

Q* <* Fitfip( ?lHN]( Klimj_en Fimgih[onip 1. $\fi]e .%( `f[n --(
-52.// G_hchal[^( PNNM
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=_filommc[h Kimn)Bl[^o[n_ H_^c][f N]biif
M_]nil ?i]* <* Q* Monmesc( Hchme $PNNM%

?_j[lng_hn i` Nnig[nifias [h^ M_]ihmnlo]ncp_ Nola_ls i` nb_ A[]_
C_[^ Kli`* B* Q* Flo]bchmesc

Him]iq N]c_hnc`c] M_m_[l]b Dhmncnon_ i` >img_nifias
?cl_]nil <* A* <eb[\[^t_( >*H*N]*

Nolac][f ?_j[lng_hn( C_[^ F* A* Nc\cf_p[( >*H*N]*

E=L@G< G> FGK= J=;GFKLJM;LAGF MKAF? 9 >J==
?J9>L G> H9JL G> L@= 9MJA;D=

B * Q * F M P > C D I N F T D

Pmcha [ ]igjimcn_ ]on[h_i)][lncf[achiom `l__ al[`n `lig nb_ [olc]f_ cm ih_
i` nb_ qc^_fs _gjfis_^ [h^ l_]iahct_^ g_nbi^m i` j[lnc[f lbchijf[mns*

Obcm g_nbi^ q[m `clmn ^_m]lc\_^ \s nb_ Mommc[h mola_ih F* K* Nomfip ch -454*
<n `clmn cn q[m [mmog_^ nb[n mo]b ij_l[ncihm ]iof^ ihfs \_ mo]]_mm`of ch

1, il f_mm j_l ]_hn i` ][m_m* Obcm q[m nb_ l_[mih qbs mola_ihm nlc_^ ni nl[hmjim_
j[ln i` nb_ [olc]f_ ni nb_ ^_`_]n ch nb_ him_ ih [ honlcncp_ j_^c]f_* Ail nb_ m[g_
joljim_ nb_s [fmi om_^ ncmmo_ i` nb_ f[ n_l[f [mj_]n i` nb_ `[]_( nb_ m][fj il `f[jm
`lig nb_ n_gjil[f l_acih( mig_ncg_m nb_s om_^ [ nl[hmj f[h n qbc]b b[^ jl_fcgc)
h[lcfs \__h monol_^ ni [( `cha_l* < hog\_l i` Mommc[h mola_ihm nl[hmjim_^ nb_
[olc]of[l nl[hmj f[h n ih [ Acf[nip `f[j* Ciq_p_l( nb_m_ ]og\_lmig_ g_nbi^m
b[p_ h_p_l \__h om_^ ih [ qc^_ m][f_* Himn mola_ihm _h^_[piol_^ ni cgjlip_
ojih nb_ ]ih^cncihm `il nb_ n[e_ i` nb_ nl[hmj f[h n \s ]l_[ncha [ f[la_l [l_[ i`
]ihn[]n qcnb nb_ l_]cjc_hn \_^ [h^ \s j_l`_]ncha molac][f n_]bhcko_* Obom mig_
mola_ihm mn[ln_^ ni monol_ nb_ nl[hmj f[h n ni nb_ ncmmo_m nolh_^ ip_l `lig nb_
_^a_ i` nb_ ^_`_]n* Jnb_lm ]l_[n_^ [ mj_]c[f \_^ `il nb_ al[`n \s`ilgcha [ q_^a_
il [ f_^a_ ih nb_ al[`n il nb_ _^a_ i` nb_ ^_`_]n*

Dh -52/ [n nb_ [onbilçm ?_j[lng_hn( nb_s [^^_^ h_q ^_n[cfm ni nbcm jli)
]_^ol_ \s `ilgcha fcnnf_ mech jlid_]ncihm ih nb_ nl[hmjf[hn( qbc]b l_[]b_^
\_sih^ nb_ ^_`_]n ih ni nb_ `l__ g[lach i` nb_ [f[ h[mc( nb_ ncj i` nb_ him_ il
nb_ ]ifog_ff[* <j[ln `lig nb[n nb_s g[^_ mol_ i` [ aii^ n[e_ i` nb_ ]on[h_i)
][lncf[achiom al[`n \s _hf[lacha cn nblioab [^^cncih[f m_]ncihm i` mech* Obcm hin
ihfs g[^_ cn jimmc\f_ ni \lc^a_ nb_ ^_`_]n ch nb_ [f[( \on [fmi ni l_gip_ f[la_
m][lm qbc]b b[^ ^_p_fij_^ ch nb_ h_cab\iolbii^ i` nb_ ^_`_]n*

<n jl_m_hn \lc^acha i` [ ^_`_]n i` nb_ [f[ h[mc qcnb [ al[`n i` j[ln i` nb_
[olc]f_ ][h \_ ]ihmc^_l_^ ni \_ mn[h^[l^ct_^ [h^ ni acp_ aii^ l_mofnm ch [ f[la_
j_l]_hn[a_* Obcm cm \ilh_ ion \s nb_ _rj_lc_h]_ i` g[hs Nipc_n [h^ `il_cah
mola_ihm $Gcg\_la( -5/17 Fs[h^mesc( -5147 =[fih( -514( -53, [h^ -53-7 U[om[s_p(
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-5157 Fimnsf_p( -52- [h^ -53-7 Flo]bchmesc( -52/( -53, [h^ -53-7 Fifnoh( -5/27
>ihp_lm_( -51,( -520 [h^ -5247 Homal[p_( -5237 =_nbg[hh( -5257 =l[h^n( -5257
Rchh( -53.7 Jlnc]i]b_[( -53-7 Hcff[l^( -53-%*

Hcff[l^ $-53-% ][llc_^ ion [ ohcko_ ij_l[ncih \s mcgofn[hiom nl[hmjf[hn[ncih
i` nbl__ ]igjimcn_ al[`nm n[e_h `lig nb_ _[l fi\_ `il nb_ _hf[la_g_hn i` nb_
chm_lncihm i` nb_ [f[_ h[mc [h^ nb_ ]ifog_ff[* Bl[`nm i` j[ln i` nb_ _[l fi\_ [l_
qc^_fs om_^ ch ][m_m i` []kocl_^ ^_`_]nm ch nb_ him_( ch]fo^cha nbim_ cgg_^c[n_fs
[`n_l chdols [h^ f[n_fs [fmi `il nb_ ]ill_]ncih i` ]iha_hcn[f mbiln_hcha i` nb_
]ifog_ff[( ]iha_hcn[f ^_`ilgcnc_m i` nb_ [f[_ il nb_ _hncl_ n_lgch[f j[ln i` nb_
him_( `il jf[mns i` nb_ fiq_l _s_ fc^( [h^ l_]ihmnlo]ncih i` ]iha_hcn[f il
[]kocl_^ ^_`_]nm ch nb_ [olc]f_*

Ob_ ]bic]_ i` mcn_ qb_l_ nb_ al[`n mbiof^ \_ n[e_h `lig nb_ [olc]f_ [h^
nb_ mb[j_ jl_m_hnm [ m_lciom g[nn_l* Nomfip( Fihca [h^ g[hs i` nb_cl ^cm]cjf_m
[l_ n[echa nb_ al[`n `lig nb_ ojj_l)jimn_lcil j[ln i` nb_ [olc]_ $Aca* f[ % *

Aca* -

Aca* -* ?c[al[g i` _r]cm_^ [olc]o f[ l nl[hmj f[h nm i` ehiqh mb[j_m [h^ fi][ncihm*(
[ â jimn_lcil ojj_l m_]ncih i` [olc]f_7 \( ]( ^ â jimn_lcil [mj_]n i` ]_hnl[f j[ln
i` [olc]f_7 _ â [hn_l ci l j[ln i` b_fcr7 `( a( b â l_acih i` _[lfi\_* â Aca* .* ?c[al[g
i` h_q g_nbi^ i` ]on[h_i)][lncf[achiom al[` n _r]cmcih nia_nb_l qcnb [^^cncih[f mech
`f[jm `lig ]lom( nb_ [m]_h^cha j[ln i` b_fcr [h^ [hn_[olc]o f[l l_acih( [( \( ] â mig_
p[lc[hn[m i` mo]b ]igjimcn_ nl[hmjf[hn* ?inn_^ fch_m g[le m_]ncihm i` nl[hmjf[hnm ]ih)
n[chcha ][lncf[a_ ]ip_l_^ qcnb mech ih \inb mc^_m7 _h^m i` ][lncf[a_ [l_ jlinlo^cha7
^ â mech `f[j ih fiq_l j_^c]f_ _[lg[le_^ `il ]ip_lcha qioh^ mol`[]_ f_`n [`n_l

_r]cmcih i` ]igjimcn_ al[`n
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Nig_ mola_ihm $R[fn_l( -523%( ih nb_ inb_l b[h^( n[e_ nb_ al[`n `lig nb_
ojj_l)[hn_lcil j[l n i` nb_ [olc]f_ $Aca* f _ % * G_r_l $-5/,% _r]cm_^ [ al[`n ih [h
ip[f mb[j_ `lig nb_ [olc]of[l ]ih]b[* >ihp_lm_ $-51,% om_^ [ l_]n[haof[l
]on[h_i)][lncf[achiom al[`n qcnb [^^cncih[f mech `f[jm `lig nb_ g_^c[f [mj_]n
i` nb_ [olc]f_ `il l_]ihmnlo]ncih i` [h [f[ h[mc cgg_^c[n_fs [`n_l _r]cmcih i`
[ ][l]chig[niom nogiol*

H[s_l $-512% [h^ =_nbg[hh $-525% b[p_ n[e_h nl[hmj f[h nm `lig nb_ ]_hnl[f
j[ l n i` nb_ [olc]f_ ch]fo^cha nb_ fiq_l j[ln i` nb_ b_fcr [h^ ]ih]b[ $Acam f\
[h^ -]%* Ob_ [onbil b[m n[e_h [ al[`n i` [h [mn_lic^ mb[j_ qcnb msgg_nlc][f
jichnm `lig nb_ jimn_lcil g[lach i` nb_ b_fcr $Aca* D^ % *

< hog\_l i` mola_ihm $G_bg[hh _n [f*( -53-% b[p_ om_^ j[ln i` nb_ _[l
fi\_ `il lbchijf[mns $Acam* D ` [h^ Da % * Dh -525 nb_ [onbil jl_m_hn_^ bcm g_nbi^
i` _[lfi\_ l_]ihmnlo]ncih omcha [ `caol_ al[`n `lig nb_ b_[fnbs _[lfi\_ $Aca* Db % *

<giha nb_ mcn_m i` al[`n _r]cmcih qbc]b [l_ gimn qc^_fs om_^( [h^ nbom
b[p_ \_]ig_ ]f[mmc][f( cm nb_ ojj_l)jimn_lcil j[ln i` nb_ [olc]f_* Ob_l_ omo[ffs
[ q_^a_) il f_^a_)mb[j_^ il ip[f al[`n cm _r]cm_^* Dn mbiof^ \_ m[c^ nb[n [ff nb_
g_nbi^m i` al[`n _r]cmcih g_hncih_^ [\ip_ f_[^ ni ^cgchoncih i` nb_ [olc]f_
[h^ nbom ni nb_ h_]_mmcns i` ]ill_]ncha nb_ ^ihil [olc]f_* D` nb_ qioh^ _^a_m
[l_ mcgjfs monol_^( [m _llih_iomfs b[m \__h l_]igg_h^_^ \s mig_ [onbilm( nb_
[olc]f_ []kocl_m nb_ mb[j_ i` [ `ohh_f*

Dh il^_l ni jl_m_lp_ nb_ h[nol[ f mb[j_ i` nb_ ^ihil [olc]f_( nlc[haof[l
m_]ncihm i` ][lncf[a_ [h^ mech gomn \_ _r]cm_^ ch [^^cncih ni \inb mc^_m i` nb_
ilcach[f q_^a_* Dh -523 nb_ [onbil l_]igg_h^_^ ni _r]cm_ nb_m_ m_]ncihm ni )
a_ nb_l qcnb nb_ nl[hmjf[hn( qbc]b j_lgcnm ni om_ nb_m_ ncmmo_m i` nb_ [olc]f_ `il
nb_ chn_h^_^ jf[mns qbc]b ]iof^ hin \_ ^ih_ \_`il_*

@rj_lcg_hnm b[p_ \__h ][llc_^ ion ch il^_l ni jl_m_lp_ nb_ [olc]of[l
^cg_hmcihm [`n_l _r]cmcih i` nb_ al[`n \s [ j_^c]f_ mech jf[mns `lig nb_ l_nli)
[olc]of[l l_acih*

< kocn_ ilcach[f g_nbi^ i` [olc]f_ l_]ihmnlo]ncih q[m ^_m]lc\_^ \s
Fs[h^mesc $-514% qbi l_]igg_h^_^ ni cgjf[hn chni nb_ ^ihil mcn_ [ nlc[haf_
b[f` nb_ mct_ i` nb_ al[`n( n[e_h `lig nb_ inb_l [olc]f_* K_al[g _n K_n_lmih
$-512% om_^ nbcm g_nbi^ _p_h _[lfc_l*

Pmcha `il g[hs s_[lm nb_ [olc]f_ [m g[n_lc[f `il jf[mnc] mola_ls( bcabfs
_mncg[ncha cnm [^p[hn[a_m [h^ q_ff [q[l_ i` cnm ^cm[^p[hn[a_m( nb_ [onbil( ch
il^_l ni cgjlip_ ojih nb_ g_nbi^( m n[ln_^ ni _r]cm_ nb_ al[`n hin [m cm omo[ffs
^ih_ `lig nb_ ojj_l)jimn_lcil m_]ncih i` nb_ b_fcr \on `lig nb_ [hn_lcil m_]ncih(
[n nb_ mcn_ i` cnm ]lom [h^ [m]_h^cha j[ln* Obcm l_mofn_^ ch [ hog\_l i` [^)
p[n[ha_m `il nb_ jf[mns i` nb_ [f[ h[mc( j[lnc]of[lfs ch ^_`_]nm qbc]b _rn_h^_^
ih ni nb_ ncj [h^ ]ifog_ff[ i` nb_ him_* Ob_m_ [^p[hn[a_m [lim_ ^o_ ni nb_ h_q
^cl_]ncih ch qbc]b nb_ al[`n q[m _r]cm_^( c*_* qb_h hin [m omo[ffs nb_ f[n_l[f(
]ihp_r g[lach( \on nb_ chh_l( ]ih][p_ g[lach i` nb_ b_fcr [h^ cnm ]lom q_l_
om_^ `il l_]ihmnlo]ncih i` nb_ [f[ h[mc*

=_fiq nb_ [onbil#m g_nbi^ i` ij_l[ncih cm ^_m]lc\_^6
Aclmn nb_ m][l ncmmo_ cm nolh_^ [mc^_ nb_ _^a_ i` nb_ ^_`_]n ch nb_ him_ nbom

`ilgcha nb_ fchcha* Ob_ fchcha cm ihfs ni \_ g[^_ ih [ h[lliq mnlcj [fiha nb_
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Aca* /* K[nc_hn F*( qig[h [a_^ -36 [ â ^_`_]n ch lcabn [f[ h[mc7 \ â nqi s_[lm [`n_l
jf[mns omcha h_q g_nbi^

^
c

_^a_ i` nb_ [f[* D` j[lnm i` nb_ him_ [l_ ^cmjf[]_^( nb_s [l_ ^cpc^_^ [h^ nb_
[f[( ncj [h^ ]ifog_ff[ i` nb_ him_ [l_ l_jf[]_^ ni nb_cl hilg[f jimcncih( nbom
^cm]fimcha nb_ []no[f ncmmo_ ^_`_]n*

< j[nn_lh ]ill_mjih^cha ch mb[j_ [h^ mct_ ni nb_ ion_l mol`[]_ i` nb_
qioh^ cm ]on ion `lig a[ot_ il [ jifs_nbsf_h_ mb__n( qbc]b cm nb_h [jjfc_^ ni
nb_ l_acih i` nb_ b_fcr mi nb[n nb_ j[ln i` nb_ j[nn_lh qbc]b ]ill_mjih^m ni nb_
^_`_]n ch nb_ g[lach i` nb_ him_ ]ig_m ni fc_ [fiha nb_ [m]_h^cha j[ln i` nb_
b_fcr [h^ cnm ]lom( ch il^_l ni g[e_ om_ i` cnm ]ih][pcns [h^ ][lncf[a_ ]ihn_hn
[h^ nb_ mech ih \inb mc^_m* Ob_ l_g[chcha j[lnm i` nb_ j[nn_lh [l_ mjl_[^ ip_l
nb_ l_acih ch `lihn i` nb_ _[l [\ip_ nb_ nl[aom* Ob_ mb[j_ i` nb_ al[`n cm ^l[qh
[fiha nb_ _^a_ i` nb_ j[ nn_ lh qcnb [ nbch mq[\ i` ]innih qiif il [ j_h ^cjj_^
ch [ mnliha mifoncih i` j_lg[ha[h[n_*

Ob_ al[`n cm `clmn _r]cm_^ `lig nb_ mc^_ i` nb_ b_fcr ]ih][pcns* <h [l]b_^
ch]cmcih cm g[^_ chmc^_ qcnb [ h[lliq [h^ mb[lj m][fj_f( ]onncha nblioab mech
[h^ ][lncf[a_ [n nb_ m[g_ ncg_* Jhfs nb_ ion_l mech ]ip_l i` nb_ b_fcr l_g[chm
oh^[g[a_^ $Aca* .[%* Rb_h ^cpc^cha nb_ ][lncf[a_ oh^_l nb_ mech [fiha nb_
g[lach i` nb_ b_fcr [h^ cnm ]lom( ][l_ gomn \_ n[e_h ni jl_m_lp_ cnm chn_alcns
[ff [fiha cnm _hncl_ f_hanb* Ob_h nb_ ch]cmcihm [l_ g[^_ ih nb_ ion_l mc^_ i` nb_
b_fcr [h^ ch nb_ l_acih ch `lihn i` nb_ _[l [fiha nb_ ^l[qh fch_m [h^ nb_
]on[h_[)][lncf[achiom al[`n cm m_j[l[n_^ [m [ qbif_*

)/





Obcm al[`n ]ihn[chm [ jc_]_ i` ][lncf[a_ ]ip_l_^ qcnb mech ih \inb mc^_m
[h^ b[m( c` h_]_mm[ls( [h [^^cncih[f jc_]_ i` mech* Ob_ j[ln ]ihn[chcha ][lncf[a_
gomn \_ go]b f[la_l nb[h nb_ ^_`_]n ch nb_ him_( [fnbioab nb_ mech i` nb_
nl[hmj f[h n gomn ]ill_mjih^ ni nb_ mct_ [h^ mb[j_ i` nb_ qioh^* Ncgjfc`scha
nb_ molac][f n_]bhcko_( nb_ al[`n cm _r]cm_^ nia_nb_l qcnb nb_ mo\]on[h_iom
]ihh_]ncp_ ncmmo_ qbc]b cm [`n_lq[l^m l_gip_^ qcnb m]cmmilm oj ni nb_ p_ls
^_lgcm* Ob_ mb[j_m i` nb_ ]on[h_i)][lncf[achiom al[`nm qbc]b [l_ omo[ffs _g)
jfis_^ [l_ mbiqh ch Acam .[( .\ [h^ .]*

Aca* 0_

Aca* 0* K[nc_hn N*( \is [a_^ -06 [ â ]ih^cncih jlcil ni ij_l[ncih6 lcabn _s_ [h^ [f[ h[mc
gcmmcha( f[la_ m][l ih f[ n_l[ f [mj_]n i` him_( [`n_l li[^ []]c^_hn7 \ â mech qioh^ [h^
qioh^ ch [olc]f_ [`n_l _r]cmcih i` ]igjimcn_ ]on[h_i)][ln cf[achiom al[` n `lig ]lom [h^
[m]_h^cha j[ln i` b_fcr [h^ [hn_[olc]o f[ l l_acih7 ] â him_ [`n_l monol_ i` f[la_
]on[h_i)][lncf[achiom al[`n7 ^ â ^ihil [olc]f_7 _ â ]ih^cncih i` j[nc_hn mcr gihnbm [`n_l

ij_l[ncih6 [f[ h[mc [h^ f[la_ m][l l_jf[]_^ \s f[la_ ]on[h_i)][lncf[achiom al[`n

Ob_ al[`n Dm `cnn_^ ni nb_ _^a_m i` nb_ ^_`_]n* <n nb_ chm_lncih i` nb_ [f[
[h^ nb_ ]ifog_ff[ mg[ff fihacno^ch[f nohh_fm [l_ \olliq_^ qb_l_ nb_ _h^m i`
nb_ ][lncf[a_ [l_ jf[]_^* Pmo[ffs nb_ nbc]e_l _h^ i` ][lncff[a_ n[e_h `lig nb_
]lom i` nb_ b_fcr cm jf[]_^ chni nb_ ji]e_n i` nb_ ]ifog_ff[* Obcm ]cl]ogmn[h]_
mbiof^ [fmi \_ n[e_h chni []]iohn qb_h jf[hhcha nb_ ij_l[ncih [h^ nb_ nl[hm)
jf[hn mbiof^ \_ n[e_h `lig nb_ _[l ih nb_ mc^_ i` nb_ ^_`_]n* Ob_ ][lncf[a_
_h^m [l_ [h]bil_^ qcnb g[nnl_mm mncn]b_m i` b[cl f_^ ion nblioab nb_ mech [q[s
`lig nb_ qioh^ _^a_* Ob_ ]on[h_i)][lncf[achiom nl[hmjf[h n n[e_h `lig nb_
[m]_h^cha j[ln i` nb_ b_fcr b[m [ ]ihp_r mb[j_ [h^ ]ill_mjih^m ni nb_ hilg[f
g[lach i` nb_ [f[ go]b \_nn_l nb[h [hs nl[hmj f[h n om_^ ch [hs _[lfc_l g_nbi^*

D` nb_ ^_`_]n _rn_h^m ni nb_ fcj i` nb_ him_( nb_ nl[hmjf[hn cm \_hn [h^ cnm
ojj_l _h^ cm jf[]_^ oh^_l nb_ mech i` nb_ ]ifog_ff[* No]b [ \_hn al[`n ch nb_
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l_acih i` nb_ ncj i` nb_ him_ j_lgcnm ni g[e_ nb_ nl[hmcncih i` nb_ [f[ ih ni nb_
]ifog_ff[ [jj_[l h_[lfs hilg[f* Obcm cm nb_ l_[mih qbs cn cm cgjiln[hn nb[n nb_
j[ln i` nb_ nl[hmj f[h n qbc]b ]ihn[chm ][lncf[a_ \_ fiha_l $1â2 gg% nb[h nb_
f_hanb i` nb_ ^_`_]n* Ob_ qc^nb i` nb_ ][lncf[achiom jf[n_ ^i_m hin omo[ffs
_r]__^ /â0 gg( qbc]b cm kocn_ mo``c]c_hn*

Ob_ _^a_ i` mech i` nb_ nl[hmj f[h n qbc]b b[m \__h nolh_^ chmc^_ nb_ h[m[f
][pcns cm monol_^ qcnb ][naon ni nb_ _^a_ i` nb_ _[lfc_l `ilg_^ fchcha* Jh cnm
ion_l [mj_]n( nb_ nl[hmj f[h n cm monol_^ qcnb bilm_ b[ cl il f[pm[h* Obcm cm ^ih_ mi
nb[n nb_ mech i` nb_ nl[hmj f[h n ]ip_lm hin ihfs nb_ ^_`_]n ch nb_ [f[( nb_ ncj [h^
nb_ ]ifog_ff[( \on [fmi nb_ qioh^m ]l_[n_^ \s nb_ _r]cmcih i` ^__j m][lm ch nb_
mech* Ob_ qioh^m ch nb_ ^ihil mcn_ g[s \_ monol_^ [`n_l gi\cfct[ncih i` _^a_m*
Himn `l_ko_hnfs nbcm ][h \_ ^ih_ qcnbion go]b ^c``c]ofns* D` [ f[la_ [^^cncih[f
jc_]_ i` mech q[m n[e_h qcnb nb_ al[`n( [ `f[j cm `ilg_^ ch nb_ n_gjil[f l_acih
oj ni nb_ b[cl fch_ $Aca* .^% qcnb [ fiq_l j_^c]f_ [h^ om_^ `il ]ip_l[a_ i` nb_
qioh^ mol`[]_*

<`n_l monolcha nb_ nl[hmj f[h n chni jf[]_( nb_ himnlcfm [l_ jfoaa_^ qcnb
n[gjihm [h^ äncf_ã)mb[j_^ jc_]_m i` a[ot_ [l_ [jjfc_^ ni nb_ ionmc^_ [h^ b_f^
ch jf[]_ qcnb [^b_mcp_ jf[mn_l* Ob_ ^l_mmcha( n[gjihm [h^ g[nnl_mm mncn]b_m [l_
l_gip_^ [`n_l .0 biolm* D`( ^o_ ni nb_ cgj[clg_hn i` \fii^ [h^ fsgjb ]cl]of)
[ncih( \fcmn_lm ^_p_fij ih nb_ nl[hmj f[h n [`n_l nqi ni nbl__ ^[sm( nb_s gomn \_
ij_h_^ [h^ nb_cl `foc^ ^l[ch_^ i`` qbcf_ nb_cl _jc^_lg[f g_g\l[h_m [l_ f_`n ch
jf[]_* Ob_ mncn]b_m [l_ l_gip_^ [`n_l _cabn ni n_h ^[sm*

Dh il^_l ni cffomnl[n_ nb_ aii^ l_mofnm i` lbchijf[mns \s omcha [ ]on[h_i)
][lncf[achiom al[`n n[e_h `lig nb_ ]lom [h^ [m]_h^cha j[ln i` nb_ b_fcr \s nb_
[\ip_ g_nbi^( jbinial[jbm i` qi j[nc_hnm [l_ jl_m_hn_^ \_fiq $Acam* /[( /\(
0[( 0\( 0]( 0^ [h^ 0_%*

Ob_ [\ip_ g_nbi^ q[m `clmn om_^ \s nb_ [onbil ch -52. [n nb_ Nolac][f
?_j[lng_hn i` nb_ Him]iq N]c_hnc`c])M_m_[l]b Dhmncnon_ i` >img_nifias [h^
^olcha nb_ `iffiqcha s_[lm cn q[m n_mn_^ [n nb_ Nolac][f ?_j[lng_hn i` nb_
>_hnl[f N]c_hnc`c])M_m_[l]b Dhmncnon_ i` Nnig[nifias [h^ nb_ Nnig[nifiac][f
?_j[lng_hn i` nb_ =_filommc[h Kimn)Bl[^o[n_ H_^c][f N]biif* Ob_ g_nbi^ q[m
om_^ ch 33 j[nc_hnm qcnb aii^ l_mofnm* I_]limcm i` nb_ nl[hmjf[h n q[m ihfs
i\m_lp_^ ch nbl__ ][m_m*

Ob_ [^p[hn[a_m i` nb_ [\ip_ g_nbi^ g[s \_ mogg_^ oj [m `iffiqm6
-% Ob_ h_q g_nbi^ b[m \__h om_^ \s nb_ [onbil [h^ acp_m jimcncp_ l_mofnm

ch cmif[n_^ ^_`_]nm i` nb_ [f[ h[mc( qbcf_ nb_ ^cg_hmcihm [h^ mb[j_ i` nb_ ^ihil
_[l [l_ ]igjf_n_fs jl_m_lp_^( _p_h c` ^cgchoncih i` nb_ _[l `lig _r]cmcha
[ nl[hmjf[h n \s [hs inb_l g_nbi^ cm oh[pic^[\f_*

.% Obcm g_nbi^ j_lgcnm ni n[e_ [ ]on[h_i)][lncf[achiom al[`n i` .â.*1 ]g
ch f_hanb `lig nb_ ]lom [h^ [m]_h^cha j[ln i` nb_ b_fcr qcnbion ^_nlcg_hn ni
nb_ mct_ [h^ mb[j_ i` nb_ ^ihil _[l( qbcf_ qb_h omcha [hs inb_l i` nb_ _[lfc_l
g_nbi^m nb_ nl[hmj f[h n ][hhin \_ f[la_l nb[h -â-*1 ]g [h^ mncff f_[^m ni
^cgchoncih i` nb_ _[l7 ni n[e_ [ nl[hmj f[h n .â.*1 ]g ch f_hanb `lig [h _[l i`
g_^cog mct_ cm kocn_ cgjimmc\f_ qcnbion mo\m_ko_hn ^_`ilg[ncih [h^ ]ihmc^_l)
[\f_ ^cgchoncih i` nb_ ^ihil [olc]f_*

.,



/% Ob_ _rcmncha ]ihp_rcns i` nb_ `l__ g[lach i` nb_ ]on[h_i)][lncf[achiom
nl[hmj f[h n n[e_h `lig nb_ ]lom [h^ [m]_h^cha j[ln i` nb_ b_fcr `offs ]ill_mjih^m
ni nb_ hilg[f mb[j_ i` nb_ [f[ h[mc [h^ nbom _hmol_m \_nn_l ]img_nc] l_mofnm
[h^ `il_ai_m ]ill_]ncp_ ij_l[ncihm qbc]b [l_ oh[pic^[\f_ qb_h omcha nb_ if^
g_nbi^m*

0% <j[ln `lig g[echa cn jimmc\f_ ni n[e_ [ f[la_ ]on[h_i)][lncf[achiom al[`n(
nb_ h_q g_nbi^ j_lgcnm ni n[e_ [h [^^cncih[f mech `f[j i` [hs mb[j_ il mct_*

1% Ob[hem ni nb_ f_hanb [h^ `f_rc\cfcns i` nb_ nl[hmj f[h n mojjf_g_hn_^ \s
mech `f[jm i` nb_ l_kocl_^ mct_ [h^ mb[j_( nb_ h_q g_nbi^ j_lgcnm ni ]ip_l
]ig\ch_^ ^_`_]nm i` nb_ [f[( nb_ ncj [h^ ]ifog_ff[ i` nb_ him_( ni l_gip_ f[la_
m][lm `lig nb_ h_cab\iolbii^ [n nb_ m[g_ ncg_( qbc]b cm jl[]nc][ffs cgjimmc\f_
qcnb [hs i` nb_ _[lfc_l g_nbi^m* <ff nbcm ][h \_ []bc_p_^ qbcf_ mct_ [h^ mb[j_
i` nb_ ^ihil _[l [l_ jl_m_lp_^*

>ihm_ko_hnfs( nb_ g_nbi^ ^_m]lc\_^ [\ip_ cm gil_ ohcp_lm[f( acp_m aii^
]img_nc] l_mofnm qcnb [ gchcgog i` ^_nlcg_hn ni nb_ _[l( qbc]b ]ihmncnon_m
[ `[pil[\f_ ^c``_l_h]_ `lig nb_ _[lfc_l g_nbi^m [h^ domnc`c_m cnm l_]igg_h^[ncih
`il qc^_ om[a_* =* F*

K M EE9 J Q

Ob_ j[j_l l_`_lm ni nb_ bcmnilc][f ^[n[ ih nb_ _gjfisg_hn i` nb_ [olc]f_ [m
g[n_lc[f `il l_]ihmnlo]ncp_ mola_ls i` nb_ him_ [h^ [olc]f_* < h_q g_nbi^ i`
`l__ nl[hmjf[h n[ ncih i` [ ]igjimcn_ [olc]f_ nl[hmj f[h n cm ^_m]lc\_^( qbc]b cm
n[e_h `lig nb_ [hn_lcil ohfce_ [m ch nb_ _[lfc_l g_nbi^m `lig nb_ jimn_lcil
[mj_]n i` nb_ [olc]f_7 c*_* `lig nb_ ]lom [h^ [m]_h^cha j[ln i` nb_ b_fcr* Ob_
g_nbi^ cm gil_ l[ncih[f [h^ ohcp_lm[f( \_][om_ cn j_lgcnm n[echa [ p_ls f[la_
]on[h_i)][lncf[achiom nl[hmj f[h n `lig nb_ [olc]_ nia_nb_l qcnb [^^cncih[f mech
`f[jm i` p[lciom mb[j_( qbcf_ mct_ [h^ mb[j_ i` nb_ ^ihil [olc]f_ l_g[ch
oh[fn_l_^* Ob_ g_nbi^ j_lgcnm ni \lc^a_ f[la_ [h^ ]ig\ch_^ ^_`_]nm [h^ ]il)
l_]n ]iha_hcn[f [hig[fc_m* Dn acp_m \_nn_l ]img_nc] l_mofnm [h^ g[e_m [ hog\_l
i` ]ill_]ncp_ ij_l[ncihm ohh_]_mm[ls* Ob_ j[j_l cm \[m_^ ih nb_ i\m_lp[ncih i`
33 j[nc_hnm ch qbig ]igjimcn_ nl[hmj f[h nm `lig nb_ [olc]f_ q_l_ _gjfis_^ \s
nb_ [\ip_ g_nbi^* Dn [fmi jl_m_hnm ^c[al[gm [h^ jbinial[jbm i` j[nc_hnm jlcil
ni [h^ [`n_l lbchijf[mns *

M y N P H y

EeZ[ âkdW fbWij_[ Zk h[t z +}W_Z[ Z[ jhWdifbWdjWj_ed b_Xå[ âkd[ fWhj_[
Zk fWl_b_ed Z[ Neh[_bb[

B* Q* F l i o n m ] b c h m e c s

Jh jl{m_h n_ ^_m ^[n_m nl[ cn[ h n cçb cm ni lc_ ^_ +ço ncfcm[ncih ^o j[pcfcih ^_ Qil_cff_
m_ lp[h n ]igg_ g [n{lc_ f ^_ j f[mnc_ jiol f[ ]b clo la c_ l_]ihmnlo]ncp_ ^o h_t _n ^o j[pcf)
cih ^_ Qil_cff_* Jh ^{]lcn oh hiop_[o gi^_ ^_ nl[h mj f[h n[ ncih fc\l_ ^_m al_``_m ^çil_cff_
ncigjfcko{_m koc ihn {n{ jlcm_m â [ f[ ^c``{l_h]_ ^_m g {nbi^_m ]ihho_m [oj[l[p[h n â
j[m ^_ f[ j[lnc_ jimn{lc_o l_ ( g[cm ^_ f[ j[lnc_ [h n{ lc_o l_ ^_ Qil_cff_6 ]lom _ n j[lm
[m]_h^_hm b_fc]cm* >_nn_ g {nbi^_ _mn jfom l[ ncihh_ff_ _ n ohcp_lm_ff_ j[l]_ koç_ff_ j_lg _n
^_ jl_h^ l_ ^o j[pcfcih ^_ Qil_cff_ ^_m al_``_m ]on[h{_m _ n ][lncf[a ch_om_m \_[o]ioj



jfom a l[h^_m [p_] ^_m f[g\_[or ]on[h{m b{n{lig iljb_m _h ]ihm_lp[h n f[ a l[h^_o l _n
f[ `ilg_ jlcg cncp_ ^o j[pcfcih ^_ Qil_cff_ ^oko_f ]_ff_m)]c ihn {n{ jlcm_m* G[ g{nbi^_
j_lg _n güg_ ^_ ]illca_l f_m a l[h^m ^{`[o nm _ n ^_ l{j [ l_ l f_m [hig[fc_m ]iha{hcn[ f_m
^o h_t* G_m l{mo fn[ nm mihn \ihm güg_ ^o jichn ^_ po_ ]img{ncko_* DD s [ [ommc( ^[hm ]_
][m]c( gichm ùij{l[ ncihm ]ill_]ncp_m* G_ nl[p[ cf j l{m_h n{ ]ihmcmn_ _h i\m_lp[ncih ^_ 33
g[f[^_m ]b_t f_mko_fm ihn {n{ [jjfcko{_m f_m al_``_m ]igjfcko{_m ^o j[pcfcih ^_ cçil_cff_
j[l f_ gi^_ ]c)^_mmom ^{]lcn koc _mn cffo m nl{ j[l ^_m m]b_g_m _n j[l ^_m jbinial[jbc_m
^_m g [f[^_m `[cn_m [p[hn _n [o lüm f[ j f[mnc_ ^o h_t*

U P N < H H @ I A < N N P I B

=_d FWi[dfbWij_al[h\W^h[d& X[hk^[dZ Wkb Z[d \h[_[d LhWdifbWdjWj_ed [_d[i
G^hckiY^[bj[_bi

B* Q* F l o n m ] b c h m e c d

@m q _l^_h <ha[\_h pila_f_an( ^c_ mc]b [o` ^c_ B_m]bc]bn_ ^_l <hq_h^oha ^_l
Jblgom]b_f [fm j f[mncm]b_m H [n_lc[f ch ^_l R c_^_lb_lmn_ ffoham]b clo la c_ ^_l I[m_ oh^
^_l Jblgom]b_f \_tc_b_h* H[h \_m]bl_ c\ n _ ch h_o_m Q _l`[bl_h ^_l `l_ c_h O l[h mj f[h n[ )
ncih eig jfctc_ln_l J bl_h nl[hmj f[h n[ n_ ( ^c_ tog Phn_lm]bc_^ pih ^_h pilb_l \_e[hhn_h
H_nbi^_h hc]b n pih ^_g bch n_l_h ( mih^_lh pih ^_g pil^_l_h O_ff ^_m Jbl_m a_hig)
g_h qol^_h6 ]lom oh^ j[lm [m]_h^_hm b_fc]cm* ?c_ H_nbi^_ cmn l[ ncihh_ ff_ l oh^ oh c)
p_lm[f( ^[ mc_ _m giafc]b g []bn( pih ^_l Jblgom]b_f q _fn a li mm_l_ C [o nehilj_fnl[hm)
j f[h n[ n_ g cn p_lm]bc_^_h`ilg ca_h C[onf[jj_h to h_bg_h( qi\_c ^c_ Blimm_ oh^ Alig
^_l Nj_h^_liblg om]b_f ohp_l[h^_ln \f_c\_h* ?c_ H_nbi^_ g[]bn _m giafc]b( alimm_
?_`_en_ to o\_l\lcc]e_h oh^ [ha_\il_h_ I[m_h[hig[fc_h to eillca c_l_h * ?c_ @la_\hcmm_
mch^ aon [o]b pig eimg _ncm]b_h B_mc]bnjohen oh^ toaf_c]b cmn ^c_ U[bf ^_l Fill_enol)
ij_l[ ncih_h a_lcha_l* ?c_ <l\_cn \_lob n [o` ^_l =_i\[]bnoha pih 33 Fl[he_h( \_c ^_h_h
eigjfctc_ln_ J blg om]b_fnl[hmj f[h n[ n_ h[]b ^_g \_m]blc_\_h_h Q _l`[bl_h \_hontn q o l)
^_h( m]b_g [ncm]b_ ? [lmn_ffoha_h oh^ Kbinial[jbc_h pih F l[he_h pil oh^ h[]b ^_l
I [m_hjf[mnce cffo m nlc_ l_h ^c_ <om`obloha_h*

M @ N P H @ I

=b cujeZe Z[ kdW fbtij_YW Z[ bW dWh_p c[Z_Wdj[ kd jhWifbWdj[ b_Xh[ Z[ kdW
fWhj[ Z[ bW eh[`W

B* Q* F l o ] b c h m e c c

@ mnzh jl_m_h n[^im fim ^[nim mi\l_ f[ b cmni lc[ ^_f _gjf_i ^_ f[ i l_d[ ]igi g [n_lc[ f
j fzmnc]i _h f[ ]cloa c[ l_]ihmnlo]ncp[ ^_ f[ h[lct s ^_ f[ il_d[* @mnz ^_m]lcni oh g{ni^i
ho_pi ^_f nl[h mj f[h n_ fc\l_ ^_ ch d_lnim ]igjf_dim ^_ f[m il_d[m fim ]o[f_m [ ^ c`_l_h]c[
^_ fim g{ni^im ]ihi]c^im [h n_m `o_lih nilh[^im hi ^_ f[ j[ln_ jimn_lci l mchi ^_ f[
[h n_ lci l ^_ f[ il_d[6 ]lom s j[lm [m]_h^_hm b_fc]cm* @f g{ni^i _m gzm l[ nci h [ f s oh c)
p_lm[f jilko_ j_lg cn_ nig [l ^_ f[ il_d[ ch d_ lni m ]o nzh_i)][lncf[a chimim go]bi gzm
al[h^_m ]ih f}\ofim ]onzh_im ^_ p[lc[ `ilg[( _f n[g [°i s f[ `ilg [ ^_ f[ i l_d[ ^ih[^il
ko_^[h^i hi ][g\c[^im* @f g{ni^i j_lg cn_ ]o\lcl ^_`_]nim a l[h^_m s [ ll_a f[ l [hig[)
fc[m ]iha_hcn[m ^_ f[ h[lct* Gim l_mo fn[^im mih \o_him n[g \c{h _h ]o[hni [f [mj_]ni
]img{nc]i s [f gcmgi nc_gji _f hog_li ^_ ch n_lp_h]cih_m ]ill_] ncp[m _m g_hil* @f
nl[\[di _mnz \[m[^i _h f[ i\m_lp[ ncih ^_ 33 j[]c_h n_m _h fim ]o[f_m `o_lih om[^im
ch d_lnim ]igjf_dim ^_ f[ il_d[ ^_ g [h_l[ ^_m]lcn[ gzm [llc\[ ( _ mnzh _m]f[l_]c^im ^_
_mko_g [m s l_ nl[ ni m ^_ fim j[]c_h n_m [h n_m s ^_mjo{m ^_ f[ j fzmnc][ ^_ f[ h[lct*

..
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-* :Wbed& J( 9(4 H_nbi^ i` M_j[cl i`
?_`_]nm [h^ ?_`ilg[ncihm i` nb_ Iim_ \s
Al__ O l[hmj f[h n[ ncih i` nb_ <olc]f_* Q_mnh*
Fbcl* -, 6 4,( -53,*

.* Ceijob[l& E( N(4 M_]ihmnlo]ncih i` nb_
>on[h_i)>[lncf[achiom K [ln i` nb_ I[m[f
>ifog_ff[ q cnb [ O l[hmj f[h n `lig nb_
<olc]f_* Q_mnh* Fbcl* -, 6 40( -53-*

/* ChkY^_diao_& ?( N(4 <olc]f_ Kf[mns*
Him]iq( H_^cnmch[( -531*

0* ChkY^_diao_& ?( N(4 Mbchijf[mns \s nb_
H_nbi^ i` O l[hmj f[h ncha K[ln i` nb_
<olc]f_* <]n[ >bcl* j f[mn* 1( - 6- - ( -52/*
V'/h' ChkY^_diao_& ?( N(4 I_q H_nbi^ i`
<olc]f_ M _]ihmnlo]ncih q cnb Acaol_ Bl[`n
`lig C_[fnbs @[l* <]n[ >bcl* j f[mn* . 6 41(
-53,*
0( ChkY^_diao_& ?( N(4 Nolac][f O l_[ng _hn

i` < olc]o f[l ?_`_]nm* =off_nch e\ ?cm)

]ip_lc_m( Dhp_hncihm( Dh^omnlc[ f Hi^_fm [h^
Ol[^_ H[lem( Him]iq( .. 6 3,( -53,*

3* :hWdZj& L( 9(4 Cog[h =cn_m i` nb_
@[l* Kf[mn( l_]ihmnl* Nola* 0/( . 6 -/,( -525*
2 * D[^cWd& B( 9( [j Wb(4 @[lfi\_ >ig)

jimcn_ B l[`nm `il nb_ >ill_]ncih i` I[m[f
?_`_]nm* Kf[mn( l_]ihmnl* Nola* 0-( - 6 -.(
-53-*

5* E_bbWhZ& <( J(4 >iha_hcn[f I[m[f Ocj
M_]ihmnlo]ncih [h^ Obl__ Gcnnf_ >igjimcn_
@[l Bl[`nm* Kf[mn( l_]ihmnl* Nola* 04( 1 6
1,-( -53-*

-,* Ghj_YeY^[W& E(4 < I_q H_nbi^ `il
Oin[f M_]ihmnlo]ncih i` nb_ Iim_* =lcn* E*
jf[mn* Nola*( .0( / 6 ..1( -53-*

--* O_dd& K( J(4 Dgg_^c[n_ >igjimcn_
B l[`n ni Gimm i` I[m[f <f[ `lig ?ia =cn_*
Kf[mn( l_]ihmnl* Nola*( 1,( . 6 -45( -53.*

Kli`* B* Q* Flo]bchmesc( of* Ki^f_mh[s[ /( ..,,00 Hchme $PNNM%

./
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B_fgaifnm N]c_hnc`c] Dh m ncno n_ i` @s_ ?cm_[m_m( Him]iq $PNNM%
? cl_]nil F* Q* Olonh_p[( >[h^* i` H_^* N]c_h]_m
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Ob_ ^_`_]nm ][om_^ \s l_gip[f i` h_ijf[mgm l_ f[ n_^ ni ch\ilh ]ifi\ig[m
il ^_`_]nm i` nl[og[nc] ilcach( [l_ omo[ffs ]ip_l_^ \s [ go]i]on[h_iom `f[j
ih [ j_^c]f_* N_p_l[f mcgcf[l g_nbi^m b[p_ \__h ^_m]lc\_^ _fm_qb_l_* Ciq)
_p_l( [ g_nbi^ ]ihmcmncha i` nb_ nl[hm`_ l i` [ jl_pciomfs jl_j[l_^ go]i)
]on[h_iom `f[j b[m hin s_n \__h jo\fcmb_^* Ob_l_`il_( nbcm g_nbi^ cm ^_m)
]lc\_^ b_l_ [m [ h_q jf[mnc] ij_l[ncih*

< \is( 4 s_[lm if^( q[m ij_l[n_^ ih [`n_l [^gcmmcih ni nb_ Him]iq B_fg)
aifnm N]c_hnc`c] Dhmncnon_ i` @s_ ?cm_[m_m qcnb nb_ `iffiqcha ^c[ahimcm( jca)
g_hn_^ h[_pom i` nb_ mech i` \inb _s_fc^m i` nb_ f_`n _s_*

Ob_ j[ nc_h nçm bcmnils mbiq_^ nb[ n q_[e jcag_hn[ncih i` mg[ff [l_[m i`
nb_ _s_fc^m q[m i\m_lp_^ miih [`n_l \clnb* Alig nb_ [a_ i` m_p_h [h^ ih)
q[l^m nb_ jcag_hn[ncih \_][g_ gil_ chn_hm_ [h^ [ f[la_l [l_[ q[m [``_]n_^*
Ob_ oh_p_h ionaliqnbm _g_la_^ ih nb_ mol`[]_ i` nb_ [``_]n_^ j[lnm i`
nb_ mech*

Ob_ l_mo fn i` _r[gch[ncih ch nb_ bimjcn[f mbiq_^6 Ob_ lcab n _s_ q[m
hilg[f( nb_ f_`n _s_ â c^_hnc][f `ilg[ncihm i` mct_ -S-*1 ]g( ^cmnch]nfs ^_)
fcgcn_^ `lig nb_ hilg[f ncmmo_( j[chf_mm( lioab [h^ jcag_hn_^( q_l_ mcno[n_^
ch nb_ gc^^f_ nb cl^ i` nb_ ojj_l [h^ fiq_l _s_fc^m [h^ ch \_nq__h nb_ _s_)
f[mb_m7 ch n_lg[lach[f \il^_lm [h^ /â0 gg \li[^ j[lnm i` go]im[ q_l_ [fmi
[``_]n_^* Ob_ inb_l j[lnm i` nb_ go]im[ i` nb_ _s_fc^m [h^ i` nb_ _s_\[ff
q_l_ hilg[f* Ob_ ]_hnl_m i` \inb _s_m q_l_ nl[hmj[l_hn* Ob_ _s_alioh^ q[m
hilg[f* F__hh_mm i` nb_ _s_mcabn q[m -*,* M_`l[]ncih q[m _gg_nlijc]* Ob_
]bcf^ q[m mig[nc][ffs b_[fnbs*

Ob_ ij_l[ncih ]ihmcmncha i` l_gipcha nb_ h_ijf[mg [h^ ]ip_lcha nb_
h_qfs `ilg_^ ^_`_]n \s nb_ `l__ go]i]on[h_iom `f[j( q[m j_l`ilg_^ ch nbl__
mn[a_m*

Ob_ `clmn mn[a_6 < ]on[h_iom `f[j ch nb_ mb[j_ i` [ \lc^a_ qcnb nqi
j_^c]f_m /*1 S /*1 ]g q[m `ilg_^ ih nb_ chh_l mc^_ i` nb_ f_`n `il_[lg* Ho]im[
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n[e_h `lig nb_ fcj omcha nb_ Acf[nip [h^ Omceof_hei g_nbi^ q[m [jjfc_^ ni
nb_ mol`[]_ i` nb_ `f[j hin ]ip_l_^ \s nb_ mech* Ob_ jc_]_ i` go]im[ q[m
mg[ff_l nb[h nb_ ]on[h_iom `f[j [h^ cnm mct_ q[m [\ion .*1 S .*1 ]g* Ob_
m_]ih^ mn[a_ i` nb_ ij_l[ncih q[m j_l`ilg_^ -- ^[sm f[n_l* Ob_ h_ijf[mgm
ih nb_ ojj_l [h^ fiq_l _s_fc^m nia_nb_l qcnb _s_f[mb_m( [``_]n_^ j[lnm i`
ch n_lg[lach[ f \il^_l [h^ ]ill_mjih^cha j[lnm i` _s_fc^ go]im[ q_l_ ]on
i`` qcnbch nb_ fcgcnm i` nb_ hilg[f ncmmo_* Ob_ mech ^_`_]n ih nb_ _s_fc^m
q[m al_[n_l nb[h nb_ ^_`_]n i` nb_ go]im[( ]ill_mjih^cha ni nb_ mct_ i` nb_
[``_]ncih* Ob_ jl_pciomfs jl_j[l_^ go]i]on[h_iom `f[j q[m ]on `l__ ch nb_
mcn_ i` [ nn[]bg_hn i` j_^c]f_m( nl[hm`_ ll_^ ni [h^ jf[]_^ ih nb_ ^_`_]n ch
mo]b [ g[hh_l nb[ n nb_ mol`[]_ i` nb_ go]im[ q[m nolh_^ ni nb_ _s_\[ff* Ob_
g[lachm i` nb_ `f[j q_l_ mjfcn [h^ _r]_mm go]im[ q[m l_gip_^* Ob_ ]on[h_iom
j[ln i` nb_ `f[j q[m m_qh ni nb_ mech i` nb_ _s_fc^m [h^ nb_ go]iom j[ln q[m
m_qh ni nb_ go]im[ i` nb_ _s_fc^m* Rb_h nb_ nqi fch_m i` mncn]b_m q_l_ jon
ch( \inb _s_fc^m q_l_ ohcn_^ \s nb_ `f[j [h^ nb_ _s_ ij_hcha q[m `clgfs
]fim_^* Dn q[m mncff jimmc\f_ ni `iffiq nb_ mn[n_ i` nb_ _s_ nblioab nb_ l_g[ch)
cha h[lliq l_acihm i` nb_ _s_ ij_hcha [fiha nb_ _^a_m i` nb_ `f[j* Ob_ ]ih)
^cncih i` nb_ _s_fc^m [`n_l nb_ m_]ih^ mn[a_ i` nb_ ij_l[ncih cm mbiqh ch
Aca* .* Ob_ nbcl^ mn[a_ i` nb_ ij_l[ncih $mjfcnncha nb_ `f[j% q[m j_l`ilg_^
nqi gihnbm f[n_l* Ob_ g[lachm i` nb_ _s_fc^m q_l_ monol_^ [fiha nb_ m_]ncih*

Rb_h nb_ ]bcf^ q[m l__r[gch_^ 2 gihnbm [`n_l nb_ ij_l[ncih( nb_ f_hanb
[h^ b_cabn i` _s_ ij_hcham q_l_ `ioh^ ni \_ _ko[f ih \inb mc^_m* Ob_ `f[j
b_[f_^ ch cnm h_q jf[]_( al[^o[ffs nb chh_^ ion [h^ [fgimn hi ^c``_l_h]_
\_nq__h nb_ mollioh^cha mol`[]_ i` nb_ _s_fc^ [h^ nb_ `f[j ]iof^ \_ i\)
m_lp_^* ?_mjcn_ nb_ [\m_h]_ i` _s_f[mb_m ch nb_ gc^^f_ nb cl^ i` nb_ _s_fc^m(
nb_ ]img_nc] _``_]n i` nb_ ij_l[ncih q[m `offs m[ncm`[]nils $Aca* /%*

Ob_ [jjfc_^ g_nbi^ i` ij_l[ncih cm \[m_^ ih nb_ `iffiqcha jl_mogjncihm6
Ob_ _r]cmcih i` [ h_ijf[mg mbiof^ \_ `iffiq_^ \s ]ip_lcha nb_ ^_`_]n qcnb
[ go]i]on[h_iom `f[j* Ail nbcm ech^ i` ij_l[ncih( nb_ omo[ffs l_]igg_h^_^
nsj_m i` go]i]on[hniom `f[jm ih j_^c]f_m q_l_ hin ]ihmc^_l_^ ni \_ kocn_
mocn[\f_* Ob_ `ilg[ncih i` nqi ^c``_l_hn `f[jm gcabn f_[^ ni [ ^_`ilg[ncih i`
nb_ _s_fc^ g[lachm [h^ ni ch]igjf_n_ ]fimol_ i` nb_ _s_ ij_hcha ^o_ ni
mblche[a_ i` nb_ b_[f_^ ncmmo_* No]]_mm cm hin ao[l[hn__^ _p_h \s [^^cncih[f
monol_ i` _s_fc^m( qbc]b cm mig_ncg_m l_]igg_h^_^* Aolnb_lgil_( nb_ `il)
g[ncih i` [ `f[j ih [ j_^c]f_ qiof^ h__^ `olnb_l ch]cmcihm ih nb_ mech i` nb_
`[]_ [h^ qiof^ ch cnm_f` f_[^ ni ]img_nc] ^_`_]nm*

Ob_l_`il_( nb_ ^_m]lc\_^ ij_l[ncih q[m ]ihmc^_l_^ gil_ `oh]ncih[f ch nbcm
mcno[ncih* Ob_ m_f_]ncih i` [ g_nbi^ ^_j_h^_^ ih nb_ msgg_nlc][f gcllil
jimcncih i` h_ijf[mgm ih nb_ _s_fc^m [h^ ih nb_ jimmc\cfcns i` nb_ mcgofn[h_iom
l_gip[f i` nb_ [``_]n_^ j[lnm i` nb_ mech `iffiq_^ \s ]ip_lcha nb_ ^_`_]n
qcnb nb_ ih_ jl_j[l_^ go]i]on[h_iom `f[j* Ob_ nl[hmjf[hn_^ ncmmo_ `cr_^ `lig
[ff mc^_m \s nqi monol_m q[m _rj_]n_^ ni \_ _p_hfs mnl_n]b_^( mig_qb[n
]iohn_l[]ncha nb_ jli]_mm i` mblche[a_* H[mm[a_ i` nb_ go]iom mc^_ i` nb_
`f[j \s gip_g_hnm i` nb_ _s_\[ff g[s [fmi ]ihnlc\on_ \_h_`c]c[ffs* Ob_ mn[n_
i` ohc`ilg n_hmcih g[s \_ jlifiha_^ oj ni m_p_l[f gihnbm( ncff mn[\f_ l_mofnm



[l_ []bc_p_^* Ob_ l_g[chcha j[lnm i` nb_ _s_ ij_hcha [ffiq `il nb_ ]ihnlif
i` ]ilh_[ [h^ nl_[ng_hn( c` h_]_mm[ls*

Ob_ [^p[hn[a_ i` iol g_nbi^ cm nb[ n nb_ ^_`_]n ih nb_ mech il go]im[
][h \_ ]ip_l_^ \s [ `f[j i` [ ^c``_l_hn mct_ `lig nb_ mct_ i` nb_ ^_`_]n( [m
^_m]lc\_^ ch nbcm j[nc_h nçm ][m_* Ob_ al_[n_l mct_ i` nb_ ]on[h_iom j[ln i` nb_
`f[j( qb_h ]igj[l_^ ni nb_ mct_ i` go]im[( g[s jlip_ [h [^p[hn[a_ ch nb_
jli]_mm i` b_[fcha*

R_ [l_ i` nb_ ijchcih nb[ n nb_ ^_m]lc\_^ g_nbi^ ]iof^ \_ l_]igg_h^_^
hin ihfs `il l_gip[f i` h_ijf[mgm( \on [fmi `il nb_ mo\mncnoncih i` ch\ilh [h^
nl[og[nc] ^_`_]nm i` nb_ _s_fc^m ch j[nc_hnm i` ^ c``_l_hn [a_m( ch]fo^cha sioha
]bcf^l_h*

> J I > G P N D J I N

Ob_ om_ i` [ `l__ go]i]on[h_iom `f[j `il ]ip_lcha ^_`_]nm i` nb_ _s_fc^m(
][om_^ \s l_gip[f i` ch\ilh jcag_hn_^ h[_pc ih \inb _s_fc^m( q[m ^_m]lc\_^
ch ih_ ][m_* <m nb_ jimmc\cfcns i` jl_j[l[ ncih i` nb_ go]i]on[h_iom `f[j ih
[hi nb_l j[ln i` nb_ \i^s â hin nb_ `[]_ â [h^ i` cnm nl[hm`_ l `il ]ip_lcha
nb_ ^_`_]n ih nb_ _s_fc^m b[m l_]_cp_^ hi g_hncih ch fcn_l[nol_ ( nb_ [onbilm
[mmog_ nb[ n nb_ cl g_nbi^ cm h_q [h^ ][h \_ om_^ `il mo\mncno ncih i` go]i)
]on[h_iom ^_`_]nm ch nb_ _s_ l_acih* H* O*

N P H H < M T

< g_nbi^ i` molac][f jf[mns `il ]ip_lcha nb_ msgg_nlc][f ^_`_]nm i` \inb
_s_fc^m i` nb_ m[g_ _s_ q[m ^_m]lc\_^* Dnm jlch]cjf_ cm ch nb_ `ilg[ncih i`
[ go]i]on[h_iom `f[j ih nb_ `il_[lg [h^ ]ip_lcha ^_`_]nm i` \inb _s_fc^m
mcgofn[h_iomfs qcnb ih_ `f[j( nb_ _^a_m i` qbc]b [l_ ]ihm_]oncp_fs `ilg_^
chni g[lachm i` nb_ _s_fc^m*

Ob_ [^p[hn[a_m i` nbcm g_nbi^ [l_ nb_ mcgofn[h_iom ]ip_lcha i` nb_
^_`_]nm i` \inb mech [h^ go]im[( aii^ p[m]of[lct[ncih [h^ ohc`ilg mnl_ n]b cha
i` nb_ ncmmo_ jl_p_hncha mblche[a_ i` nb_ `f[j [h^ jli^o]cha [ aii^ ]img_nc]
_``_]n*

MyNPHy

9XbWj_ed Zk dW[lki f_]c[djW_h[ Yed]ud_jWb ikh b[i Z[kn fWbfäXh[i Wl[Y bW Yec'
f[diWj_ed fWh kd bWcX[Wk YkjWd[e'ckgk[kn b_Xh[

<* <* F i f _ h ( D* K* ? g c n l i p m e [ s [

Jh [ ^{]lcn f_ gi^_ ^_ f[ j f[mnc_ ]b clola c][f_ m_lp[hn [ ]ioplcl ^_m ^{`[o nm ms)
g {nlcko_m ^_m ^_or j[fjü\l_m ù oh güg_ i_cf* DD ]ihmcmn_ ^[hm f[ ]l_[ncih ^çoh f[g )
\_[o ]on[h_i)goko_or ^[hm Q[p[hn)\l[m _n ^[hm f[ l_]iop_lnol_ ^_m ^_or j[fjü\l_m
j[l oh f[g\_[o _h nc_ l [p_] f_ `[aihh_g_hn mocp[hn ^_m \il^m ^_m j[fjü\l_m*

Gç[p[hn[a_ ^o gi^_ j l{m_h n{ _mn f[ ]igj_hm[ncih mcgofn[h{_ ^_m ^{`[o nm ^_ f[
j_[o _n ^_ f[ goko_om_( oh_ \ihh_ p[m]o f[lcm[ ncih _n f[ n_hmcih jlijilncihh{_ ^o ncmmo
koc _gjü]b_ f_ f[g\_[o ^_ m_ lc^_l _n jli^ocn oh \ih {``_n ]img{ncko_*



U P N < H H @ I A < N N P I B

=dj\[hdkd] [_d[i Wd][Xeh[d[d H_]c[djdW[lki Wd X[_Z[d 9k][db_Z[hd kdZ =h'
i[jpkd] Z[i <[\[aj[i ZkhY^ bei[d @Wkj'KY^b[_c^WkjbWff[d

<* <* F i f _ h ( D* K* ? g c n l i q m e [ d [

@m qol^_ _ch Q _l`[bl_h ]b clo la cm]b_l K f[mnce \_m]blc_\_h( ^[m tol ?_]eoha
msgg _nlcm]b_l ?_`_en_ \_c^_l <oa_hfc^_l ^_mm_f\_h <oa_m ^c_hn* ?[m Q _l`[bl_h \_lob n
[o ` ^_l =cf^oha _ch_m C [on)N]bf_cg b[onf[jj_hm [g Qil[lg oh^ ch ^_l ?_]eoha ^_m
?_`_en_m \_c^_l <oa_hfc^_l gcn ^_g a[ht_h b[jj_h gcn h[]b`ifa_h^_l Ailga_\oha
^_l <oa_hfc^l[h^_l*

?_h Qiln_cf ^ c_m_l H_nbi^_ \cf^_h ^_l af_c]bt_cnca_ @lm[nt ^_l C[on) oh^ N]bf_cg)
b[o n^_`_e n_ ( aon_ Q [meof[lcmc_loha oh^ af_c]bg[mmca_ B_q_\_mj[hhoha( ^c_ ^[m @ch)
m]b log j`_h ^_m b[jj_hm p_lb ch^_ln oh^ to _ch_g aon_h eimg _ncm]b_h @``_en `ccbln*

M @ N P H @ I

J[ceY_wd Z[ kd d[le Z[hce[f_Zuhc_Ye Yed]ud_je [d bei Zei fthfWZei Yed
h[[cfbWpe Z[b Z[v[Yje feh bwXkbe Ykjtd[e'ckYeie b_Xå[

<* <* F i f _ h ( D* K* ? g c n l i p m e [ s [

Ao_ ^_m]lcni _f gi^i ^_ f[ j f[mnc[ ko cl~a c][ j[l[ ]o\lcl fim ^_`_]nim mcg{nlc]im
^_ fim jzlj[^im ^_f gcmgi idi* >ihmcmn_ _h f[ ]l_[]c}h ^_ oh f}\ofi ]onzh_i)go]imi _h
_f [h n_\l[ti s _h f[ ]i\_lno l[ ^_f ^_`_]ni ^_ fim ^im jzlj[^im jil oh f}\ofi _hn_li
]ih ]l_[]c}h mcaoc_hn_ ^_ fim jzlj[^im*

G[ p_hn[d[ ^_f gi^i jl_m_h n[^i _m _f l__gjf[ti mcgofnzh_i ^_ fim ^_`_]nim ^_
f[ jc_f s ^_ f[ go]im[( p[m]o f[lcm[]c}h \o_h[ s n_hmcih j liji lncih[ f ^_ f[ jc_f ko_
jli n_a_ _f f}\ofi ^_ [lloa[]c}h s jli^o]_ oh _`_]ni ]img{nc]i \o_hi*

Kli`_mmil <* <* Fif_h( of* Bileiai 2( -+2,( -,/ ,,5 Him]iq( PNNM
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?cmil^_lm i` nb_ l_`f_r [l]b i` gc]nolcncih cmmocha `lig nb_ chnl[gol[f
j[l n i` nb_ ila[h qbc]b l_jl_m_hnm nb_ j_lcjb_l[f miol]_ i` olch[ls \f[^^_l
chh_lp[ncih( b[p_ bcnb_lni \__h ch[^_ko[n_fs chp_mnca[n_^* Ob_ ]bc_` msgjnig
ch nb_m_ ^cmil^_lm cm nb_ gom]of[l q_[eh_mm( qbcf_ [``_l_hn chh_lp[ncih cm
j[lnfs jl_m_lp_^* Dh []]il^[h]_ qcnb nb_ [onbilmç ]f[mmc`c][ncih( nbcm ]ih^cncih
b[m \__h ][ff_^ gsia_hc] [nihs il chnl[gol[f [l_`f_rc[ i` nb_ olch[ls \f[^^_l*

>iha_hcn[f [nihs i` nb_ olch[ls \f[^^_l ^o_ ni ^cmil^_l i` ch nl[gol[f ch )
h_lp[ncih cm ehiqh ch nb_ fcn_l[nol_ oh^_l nb_ n_lg g_a[fi]smncm* Ob_ ][om_m
i` m_]ih^[ls( []kocl_^ gsia_hc] [nihs [l_ i\mnlo]ncp_ ]b[ha_m ch nb_ h_]e
i` nb_ olch[ls \f[^^_l( ]igjl_mmcih i` nb_ \f[^^_l ch qig_h ^olcha j[lnolcncih
[h^ molac][f chdols ^olcha ij_l[ncih ch nb_ j_fpcm*

?cmil^_l i` nb_ p_ls j_lcjb_l[f j[ln i` nb_ l_`f_r [l]b ch nb_ []n i` gc])
nolcncih omo[ffs f_[^m ni [nihs i` nb_ olch[ls \f[^^_l qcnb [ff _hmocha ]ihm_)
ko_h]_m* Ciq_p_l cn cm b[l^ ni cg[ach_ nb[ n mo]b il mcgcf[l fi][f ]b[ha_m
]iof^ f_[^ ni nin[f ^cmchn_al[ncih i` chnl[gol[f h_lp_ _h^cham* @pc^_hnfs( [ n
nb_ \_achhcha( j[lnc[ f h_]limcm n[e_m jf[]_ [h^ [`n_lq[l^m nb_ j[nc_hnm `__f
[h ola_ ni olch[n_ `il [ fiha ncg_ [h^ ch^_j_h^_hn gc]nolcncih cm j[lnfs
jl_m_lp_^* G[n_l( qcnb al[^o[f ^_]igj_hm[ncih i` nb_ \f[^^_l( nb_ [giohn i`
l_mc^o[f olch_ ch]l_[m_m( qbc]b f_[^m ni m_]ih^[ls nin[f ^cmlojncih i` nb_ h_oli)
gom]of[l mnlo]nol_ i` nb_ \f[^^_l* <n nbcm mn[a_( nb_ ][j[\cfcns i` nb_ ^_nlomil
`il ]ihnl[]ncih cm ]igjf_n_fs _rb[omn_^ [h^ olch_ _m][j_m \s ^lijm fce_ ch
cm]bolc[ j[l[^ir[* >ig\ch_^ \cf[n_l[f ol_n_libs^lih_jblimcm( ]blihc] js_fi)
h_jblcncm [h^ l[jc^fs jlial_mmcha ]blihc] ec^h_s `[cfol_ g[e_ jliahimcm i` nb_
][m_ oh`[piol[\f_* Obcm cm qbs _[lfs ^c[ahimcm i` olch[ls \f[^^_l [nihs cm mi
cgjiln[hn( c*_* [n nb_ ncg_ qb_h j[nbia_hc] nl_[ ng_hn cm mncff jimmc\f_*

Dh nb_ ]fchc][f ]iolm_ i` ^_p_fijcha chnl[gol[f [l_`f_rc[ i` nb_ olch[ls
\f[^^_l( nbl__ mn[a_m g[s \_ ^cmnchaocmb_^6 nb_ j_lci^ ch qbc]b nb_ [_ncifiac][f
`[]nil cm mncff []ncp_( nb_ j_lci^ i` ^_p_fijcha \f[^^_l [nihs [h^ nb_ mn[a_ i`
cm]bolc[ j[l[^ir[* ?ol[ncih i` nb_ p[lciom mn[a_m al_[nfs ^_j_h^m ih nb_ tih_
i` nb_ jlcg[ls [``_]ncih( nb_ ^_al__ i` jlcg[ls gc]ncih[f ^cmil^_l [h^ inb_l
`[]nilm*

Ob_ jl_m_h]_ i` [ `[]nil ch nb_ ]fchc][f jc]nol_ qbc]b f_[^m ni q_[e_hcha
i` ^_nlomil ]ihnl[]ncihm qbcf_ nb_ ola_ ni olch[n_ l_g[chm jl_m_lp_^ b[m g[^_
cn fiac][f ni fiie `il [ gi^_ i` biq ni l_ch`il]_ nb_ ^_nlomil*
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Dh l_]_hn s_[lm p[lciom j[j_lm $Ui_^f_l( -5207 N[]bm_( -5217 N[e[nieo _n
Aoesh[g[( -523% q_l_ jo\fcmb_^( ^_[fcha qcnb [nn_gjnm [n l_ch`il]cha nb_
^_nlomil qcnb [onifiaiom ncmmo_m( qbc]b( ch nb_ [onbilçm ijchcih( cm gimn l[ncih[f
[h^ domnc`c_^*

Dh _rj_lcg_hnm ih .3 ^iam( nb_ [onbilm chp_mnca[n_^ nb_ g_nbi^ i` ^ojfc][n)
cha nb_ ^_nlomil q[ff $[oni]smni^ojfc][ncih%* Ob_s ]igj[l_^ nb_ ][j[]cns i`
nb_ olch[ls \f[^^_l [h^ ][llc_^ ion mjbch]n_li) [h^ ]smnig_nls( _f_]nligsi)
al[jbs [h^ ]smnial[jbs jlcil ni [h^ [`n_l ij_l[ncih* Ob_s [fmi chp_mnca[n_^
nb_ bcmnifiac][f ]ih^cncih i` gom]of[l ncmmo_ [h^ h_lp_ _h^cham ch nb_ tih_
i` ^_nlomil ^ojfc][ncih* <`n_l ij_l[ncih nb_ \f[^^_l ][j[]cns b[^ ^cgchcmb_^
ni 1, il 0, ! i` nb_ ilcach[f [h^ [ ]_ln[ch ch]l_[m_ ch ^_nlomil mnl_hanb q[m
`ioh^7 nb_ mnlo]nol_ i` gom]of[l ncmmo_ [h^ h_lp_ _h^cham q[m oh^[g[a_^*
Ob_m_ `ch^cham ch^c][n_^ nb[n [oni]smni^ojfc][ncih q[m ][j[\f_ i` []]igjfcmb)
cha nqi g[ch n[mem cgjim_^ ojih nb_ mola_ih ch gsih_olia_hc] [nihs6 ^_)
]l_[m_ ch \f[^^_l pifog_ [h^ ch]l_[m_ ch cnm ]ihnl[]ncih ][j[]cns*

=_nq__h -522 [h^ -53. [oni]smni^ojfc][ncih q[m ][llc_^ ion ch /, j[nc_hnm
mo``_lcha `lig olch[ls \f[^^_l [nihs \[m_^ ih ^[g[a_ ni nb_ chnl[gol[f h_lp_
jf_rom* Ob_ gimn ^c``c]ofn [h^ l_mjihmc\f_ j[ln q[m ^_n_lgchcha nb_ ch^c][ncih
`il [oni]smni^ojfc][ncih* Ob_ [onbilm [l_ i` nb_ ijchcih nb[n ch^c][ncih `il
nbcm ij_l[ncih cm [nihs i` nb_ olch[ls \f[^^_l []]igj[hc_^ \s ch]igjf_n_ ^cm)
lojncih i` nb_ l_`f_r [l]b i` gc]nolcncih( c*_* ch j[lnc[f jl_m_lp[ncih i` \f[^^_l
m_hmcncpcns `il nb_ ola_ ni olch[n_ [h^ jl_m_lp[ncih i` ch^_j_h^_hn gc]nolcncih(
_p_h c` ch]igjf_n_( c*_* c` gsia_hc] jl_^igch[n_m ip_l h_olia_hc] chmo``c]c_h]s*

Ob_ n_]bhcko_ i` nb_ ij_l[ncih cm [m `iffiqm6 <h ch]cmcih cm g[^_ \_nq__h
nb_ og\cfc]om [h^ nb_ gihm jo\cm [h^ nb_ olch[ls \f[^^_l _rjim_^* Dn cm nb_h
mnlcjj_^ i` cnm j_lcnih_og _cnb_l [`n_l il qcnbion ij_hcha nb_ [\^igch[f ][pcns*
Ob_ \f[^^_l cm joff_^ ion i` nb_ qioh^ [h^ ij_h_^ \s [ nl[hmp_lm_ ch]cmcih
g[^_ 1 ni 2 ]g [\ip_ nb_ h_]e [h^ _rn_h^_^ ni nb_ f[ n_l[f q[ffm( nbom `ilgcha
[h [jc][f `f[j* <`n_l nbcm nb_ p[ofn i` nb_ olch[ls \f[^^_l cm f_`n ]ihh_]n_^ qcnb
nb_ l_mn i` nb_ \f[^^_l \s [ \li[^ j_^c]f_ `ilg_^ \s cnm jimn_lcil q[ff*

Ob_ [jc][f `f[j cm ][l_`offs mnlcjj_^ i` cnm go]iom g_g\l[h_ ^iqh ni
nb_ fch_ ]ihh_]ncha nb_ _h^m i` nb_ nl[hmp_lm_ ch]cmcih ih nb_ jimn_lcil q[ff(
nb_h nb_ ][pcns i` nb_ olch[ls \f[^^_l cm l_mnil_^( nb_ [hn_lcil qioh^ _^a_ ch
nb_ fiq_l j[ln i` nb_ \f[^^_l cm `cr_^ ni nb_ jimn_lcil q[ff [fiha nb_ fch_ i`
^_go]im[ncih i` nb_ [jc][f `f[j* Ob_ monol_m ^i hin chpifp_ nb_ go]iom
g_g\l[h_* K[lnc]of[l ][l_ gomn \_ n[e_h i` monolcha nb_ qioh^ [haf_m qb_h
l_]ihmnlo]ncha nb_ \f[^^_l ][pcns* <n nb_ ]ih]fo^cha mn[a_ i` nb_ ij_l[ncih nb_
q[ffm i` nb_ \f[^^_l [l_ ^ojfc][n_^ \s ql[jjcha nb_ [jc][f `f[j mnlcjj_^ i`
cnm go]im[ ip_l nb_ l_]ihmnlo]n_^ \f[^^_l* Ob_ `f[j cm nolh_^ ip_l ni nb_ `lihn
[fiha nb_ fch_ i` monol_m [h^ f[c^ `f[n ih nb_ [hn_lcil( f[n_l[f [h^ jimn_lcil
q[ffm $Aca* -%* < mojl[jo\c] ]smnimnigs cm g[^_ `il ^l[chcha olch_ ^olcha
nb_ jimnij_l[ncp_ j_lci^( \_][om_ [ `off \f[^^_l g[s f_[^ ni olch_ f_[echa
`lig nb_ qioh^ [h^ ni ^cmlojncih i` nb_ s_n q_[e ]ihh_]ncihm \_nq__h nb_
q[ffm [h^ nb_ `f[j* Dh nb_ jl_m_h]_ i` i\mnlo]ncp_ olij[nbs( [oni]smni^ojfc][ncih
cm ]ig\ch_^ qcnb l_m_]ncih i` nb_ olch[ls \f[^^_l h_]e*
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Jh bcmnifiac][f _r[gch[ncih i` \f[^^_l ncmmo_ $#i` nb_ g[n_lc[f _r]cm_^
^olcha ij_l[ncih% cm q[m `ioh^ nb[n nb_ hog\_l i` gom]f_ `c\l_m b[^ ^cgchcmb_^
[h^ \__h l_jf[]_^ \s ]ihh_]ncp_ ncmmo_* ?_a_h_l[ncih i` ncmmo_ q[m gil_ g[le_^
ch nb_ mo\go]iom f[s_l* Ob_ h_lpiom msmn_g i` nb_ \f[^^_l q[ff q[m fcnnf_
mojjfc_^ qcnb a[hafc[ [h^ h_lp_ `c\l_m* Nig_ i` nb_g mbiq_^ l_[]ncp_ il
^_a_h_l[ncp_ ]b[ha_m*

Aca* -* ? c[al[g i` mn[a_m i` [o ni]smni^ojfc][ncih

Ob_ l_mofnm i` nb_ ij_l[ncih q_l_ [jjl[cm_^ qcnb l_a[l^ ni chn_hmc`c][ncih
i` nb_ ola_ ni olch[n_( nb_ ^_al__ nb_ \f[^^_l q[m _gjnc_^ [h^ nb_ [giohn i`
l_mc^o[f olch_([m q_ff [m ni cgjlip_g_hn i` ec^h_s `oh]ncih*

<ff nb_ /, j[nc_hnm q_ff nif_l[n_^ nb_ ij_l[ncih* Ciq_p_l(ch _cabn j[nc_hnm(
^o_ ni m_p_l_ ]blihc] ec^h_s `[cfol_( [ mojl[jo\c] ]smnimnigs b[^ ni \_

/,



_mn[\fcmb_^ `il nb_ `clmn jimnij_l[ncp_ mn[a_* < aii^ l_mofn( c*_* chn_hmc`c][ncih
i` nb_ ola_ ni olch[n_( l_mnil[ncih i` ]ihnliff_^ gc]nolcncih [n qcff [h^ ]igjf_n_
_gjnscha i` nb_ \f[^^_l i` olch_ q[m []bc_p_^ ch .-( j[lnc[f _``_]n $^_]l_[m_^
pifog_ i` olch[ls \f[^^_l [h^ i` l_mc^o[f olch_ ^iqh ni 1, gf( l_mnil[ncih i`
nb_ ola_ ni olch[n_ ihfs qb_h nb_ \f[^^_l q[m `cff_^ ni nb_ g[rcgog% q[m
[]bc_p_^ ch `iol j[nc_hnm* Dh [hinb_l `iol j[nc_hnm( nb_ ]ih^cncih [`n_l ij_l[ncih
l_g[ch_^ [m cn b[^ \__h jlcil ni cn* Jh_ j[nc_hn ^c_^ nbl__ gihnbm [`n_l
ij_l[ncih `lig _r[]_l\[ncih i` js_fih_jblcncm [h^ ch]l_[mcha ]blihc] ec^h_s
`[cfol_*

Dh mcr j[nc_hnm mo``_lcha `lig h_olia_hc] [nihs i` nb_ olch[ls \f[^^_l( nb_
[onbilm _gjfis_^ nb_ g_nbi^ i` l_ch`il]cha nb_ ^_nlomil \s [jjfscha `f[jm
i` nb_ l_]nom [\^igchcm VOb_p_lhin( -5-/7 G_sn_m _n [b( -53-%* Ob_ molac][f
n_]bhcko_ i` nbcm ij_l[ncih cm mcgjf_ [h^ ^i_m hin jl_m_hn [hs ^c``c]ofnc_m*
<`n_l mnlcjjcha nb_ olch[ls \f[^^_l i` cnm j_lcnih_og( nqi p_lnc][f gom]f_ `f[jm
[l_ `ilg_^ `lig nb_ l_]nom [\^igchcm [h^ `cr_^ ni nb_ \f[^^_l q[ffm [`n_l
mjl_[^cha nb_g `f[n* Ob_ _h^m i` nb_ `f[jm [l_ monol_^ ni ih_ [hinb_l ih nb_
jimn_lcil q[ff i` nb_ \f[^^_l fce_ [ mfcha $Aca* .%*

Jh ^cm]b[la_ `lig bimjcn[f( `iol j[nc_hnm q_l_ ][j[\f_ i` _gjnscha nb_cl
olch[ls \f[^^_lm qcnb hi l_mc^o[f olch_ f_`n* Dh nqi j[nc_hnm nb_ ]ih^cncih
l_g[ch_^ [m cn b[^ \__h jlcil ni ij_l[ncih* Dgjlip_g_hn i` nb_ j[nc_h nçm
]ih^cncih [`n_l äl_gom]oc[lct[ncihã ^_j_h^m ih m_p_l[f `[]nilm6 l_chh_lp[ncih
[h^ l_p[m]of[lct[ncih i` nb_ j[l[fsm_^ ^_nlomil [h^ ih cnm g_]b[hc][f l_ )
ch`il]_g_hn*

Aca* .* ? c[al[g i` ij_l[ncih `il l_ ch`il]cha \f[^^_l ^_nlomi l q cnb `f[jm `lig l_]nom
[\^ig chcm

Obom \inb nb_ _rj_lcg_hn[f [h^ ]fchc][f l_mofnm j_lgcn ni l_]igg_h^ [oni)
]smni^ojfc][ncih [m [ g_nbi^ i` nl_[ng_hn i` h_olia_hc] [nihs i` nb_ olch[ls
\f[^^_l7 l_ ch`il]_g_hn i` nb_ ^_nlomil qcnb `f[jm `lig nb_ l_]nom [\^igchcm
cm ch^c][n_^ ch j[nc_hnm mo``_lcha `lig h_olia_hc] \f[^^_l [nihs domn [m cf_i)
p_mc]ij_rs* =* F*



K M E E 9 J Q

Ob_ ]iggohc][ncih ^_[fm qcnb nb_ g_nbi^ i` nl_[ ng_hn i` gsih_olia_hc]
[nihs i` nb_ olch[ls \f[^^_l ^_p_fijcha `lig ^cmil^_lm i` nb_ chnl[gol[f
h_lpiom msmn_g* Ob_ jlch]cjf_ i` nb_ ij_l[ncih cm ^ojfc][ncih i` nb_ \f[^^_l
q[ffm u[oni]smni^ojfc][ ncih% qbc]b q[m `clmn _f[\il[n_^ ch _rj_lcg_hnm ih
.3 ^iam*

Alig -522 ni -53.( /, j[nc_hnm mo``_lcha `lig gsih_olia_hc] [nihs q_l_
ij_l[n_^ ih \s nbcm g_nbi^* Dh .- i` nb_g gc]nolcncih [n qcff q[m l_mnil_^* Dh
`iol j[nc_hnm nb_ l_mofn q[m ihfs j[lnc[f [h^ ch [hinb_l `iol nb_ ]ih^cncih
l_g[ch_^ [m cn b[^ \__h jlcil ni ij_l[ncih* Jh_ j[nc_hn ^c_^ nbl__ gihnbm
[`n_l ij_l[ncih `lig _r[]_l\[ncih i` ]blihc] js_fih_jblcncm [h^ ]blihc] ec^h_s
`[cfol_*

Dh mcr j[nc_hnm mo``_lcha `lig h_olia_hc] [nihs i` nb_ olch[ls \f[^^_l(
nb_ ^_nlomil q[m l_ch`il]_^ \s [jjfc][ncih i` nqi `f[jm `lig nb_ l_]nom
[\^igchcm* Dh `iol i` nb_g gc]nolcncih [n qcff q[m l_mnil_^ [h^ ch nqi nb_
]ih^cncih l_g[ch_^ [m cn b[^ \__h jlcil ni ij_l[ncih*

MyNPHy

Kkh b[i efuhWj_edi fbWij_gk[i Z[ bW l[ii_[ ZWdi b[i jhekXb[i
d[khe][d[i Z[ bW c_Yj_ed

I* @* N [ p n ] b _ h e i Q* <* H i e b i l n <* <* B l _ m

Jh [ _rjfcko{ f_ nl[ cn_g _h n ^_ Q[nihc_ ^_ f[ p_mmc_ [jj[l[ cmm[h n ^[hm f_m nlio\f_m
^o msmn{g_ h_lp_or ch nl[g ol[f* > { n[ cn f_ l_^io\f_g _hn ^_ f[ j[li f ^_ f[ p_mmc_ $[oni)
l_^io\f_g _hn ^_ f[ p_mmc_% koc [ {n{ oncfcm{ ]igg_ nl[ cn_g _h n ]b clo la c][ f `ih^[g _hn[f
_n koc( nio n ù[\il^ ( [ {n{ {f[\il{ _rj{lcg _hn[f_g _hn mo l .3 ]bc_hm*

< f[ >fchcko_ ib nl[p[ cff_h n f_m [o n_o lm( /, g [f[^_m ihn {n{ ij{l{m z ][om_ ùoh_
[nih c_ h_oliaüh_ ^[hm f[ j{lci^_ ^_ -522 z -53.* G[ g c]ncih pifcncp_ [ {n{ l_]iopl{_
]b_t .- j[nc_h nm* Ph _``_n j [lnc_ f mç_mn j l{m_h n{ ]b_t 0 g[f[^_m _ n ]b_t 0 g[f[^_m ofn{)
lc_o lm -ç{ n[ n h_ mç_mn j[m ]b[ha{* Ph j[nc_h n _mn g iln / gicm [j lüm -çij{l[ncih ^_
cç_r[]_l\[ncih ùoh_ js{fih_jblcn_ ]blihcko_ _ n ^_ Qchmo``cm[h]_ ]blihcko_ ^_m l_chm*

G_ l_h `i l]_g _h n ^o ^_nlo mi l p_mc][_ j[l f_ f[g \_[o ^o g* l_] no m [\^ig chcm [ {n{
o ncfcm{ ]b_t 0 g[f[^_m [p_] Dç[nihc_ h_oliaüh_* G[ g c]ncih pifcncp_ [ {n{ l_]iopl{
]b_t 0 j[nc_h nm( g[cm ]b_t . -ç{ n[ n _mn l_m n{ m[hm ]b[ha_g _hn*

U P N < H H @ I A < N N P I B

j_X[h fbWij_iY^[ Gf[hWj_ed[d Z[h @WhdXbWi[ X[_
d[khe][d[d @WhdWkiiY^[_Zkd]ijehkd][d

I* @* N [ q n m ] b _ h e i ( Q* <* H i ] b i l n ( <* <* B l _ m

?c_ <onil_h _ li l n_ ln_h ^c_ =_b[h^foha ^_l gsia_h_h C [lh\f[m_h[nih c_ ( ^c_ mc]b
\_c N niloha_h ^_m ch nl[g ol[ f_h I_lp_hmsmn_g m _hnq c]e_fn* <fm aloh^ f_a_h^_ ]bc)
lo la cm]b_ =_b[h^fohamg _nbi^_ qol^_ ^c_ Q_l^ijj_foha ^_l C [lh\f[m_hq [h^ $<oni)
tsmni^oj fce[ no l% [ha_q [h^n( ^c_ pilb_l _rj_lcg _hn_ff [h .3 Coh^_h [oma_[l\_cn_ n
qol^_*

/.



<h ^_l Ffchce( [h ^_l ^c_ <onil_h n[ nca mch^( qol^_h cg U_cnl[og -522 \cm -53.
/, Fl[he_ q_a_h h_olia_h_l <nihc_ ij_lc_ln* =_c .- F l[he_h b[ n mc]b ^_l q cff_h)
\_^chan_ C [lh[omf[mm q c_^_lb_la_mn_ ffn* =_c pc_l F l[he_h qol^_ _ch O_cf_``_en _ltc_fn
oh^ \_c q _cn_l_h pc_l \fc_\ ^_l Uomn[h^ ohp_l[h^_ln* @ch F l[he_l mn[ l\ ^l_c Hih[n_
h[]b Jj_l[ncih [o` @r[t_l\[ncih _ch_l ]blihcm]b_h Ks_fih_jblcncm oh^ [o` ]blihcm]b_
I c_l_hchmo|`ctc_ht*

=_c m_]bm F l[he_h gcn h_olia_h_l C [lh\f[m_h[nihc_ qol^_h tol Q _lmn[leoha
^_m ?_nlomil b[jj_h [om g* l_] nom [\^igchcm \_hontn* =_c pc_l F l[he_h b[ n mc]b ^_l
q cff_h\_^cha n_ C [lh[omf[mm q c_^_lb_la_mn_ ffn( \_c tq_c \fc_\ d_^i]b ^_l Uomn[h^
ohp_l[h^_ln*

M @ N P H @ I

KeXh[ bWi ef[hWY_ed[i fbtij_YWi Z[ bW l[`_]W kh_dWh_W
[d jhWijehdei d[khw][dei Z[ bW c_YY_wd

I* @* N [ p ] b _ h e i ( Q* <* H i X i l n( <* <* B l _ m

Ao_ _rjfc][^i _f nl[ n[g c_h ni ^_ f[ [ nih |[ g cia_h[ ^_ f[ p_dca[ ko_ [j[l_]_ _h
fim nl[m ni lhi m ^_f mcmn_g [ h_lpcimi ch nl[g ol[f* >igi nl[ n[g c_h ni kocl~ la c]i `oh^[)
g _hn[f `o_ _gjf_[^[ oh[ l_^oj fc][] c}h ^_ f[ j[l_^ ^_ f[ p_dca[ o lch [ lc[ $[oni)
]cmni^ojfc][]c}h% _f ko_ `o_ _f[\il[^i jlcg _l[g _hn_ _h .3 j_llim*

@h f[ ]f|hc][( ^ih^_ fim [o ni l_m nl[\[ d[h ( /, _h`_lgim `o_lih ij_l[^im jil
[ nih |[ h_ol}a_h[ _h _f j_lci^i ^_f [hi -522 [f -53.* @h .- j[]c_h n_m g c]]c}h pifcncp[
`o_ l_]i\l[^[* @h ]o[nli _h`_lgim `o_ ]ihm_aoc^i _`_]ni j [ l n c[ f s _h ]o[nli gzm _f
_mn[^i hi ][g\c}* Ph j[]c_h n_ golc} / g_m_m ^_mjo{m ^_ f[ ij_l[]c}h ^_ f[ _r)
[]_l\[]c}h ^_ jc_ fih_`lcncm ]l}h c][ s ^_ chmo`c]c_h]c[ l_h[ f ]l}hc][*

@h 0 _h`_lgim ]ih [nih |[ h_ol}a_h[ ^_ f[ p_dca[ `o_ _gjf_[^i l_`ilt[g c_h ni ^_f
^ _ nlo mi l ^_ f[ p_dca[ g _^c[hn_ f}\ofim ^_f g* l_] no m [\^igchcm* @h 0 j[]c_hn_m gc]]c}h
pifcncp[ `o_ l_]i\l[^[( _h ^im _f _mn[^i ko_^} mch ][g\ci [faohi*

M @ A @ M @ I > @ N

-* KWY^i[& @(4 Jj_l[ncp_ H[`ch[bg_h \_c
^_l c^ cij[nb cm]b_h = f[m_h[nihc_ ^_l Al[o(
Plifiac_ $= _lfch%( 1( 1 6.12 ( -521*
,( KWaWjeak& E*( >kaodWcW& L(4 <h Dg )

jlip_^ Kli]_^ol_ i` Ui_^f_lçm Jj_l[ncih
`i l <nihc] =f[^^_l( <]n[ olif* d[j*( -/( 2 6
2+1( -523*
-( D[oj[i& 9(& K^d_ji[h& D(& G]ecXWo[l& E(4

I_olia_hc] P lch[ls( = f[^^_l( A loht_ -53-*

0* L^[l[hdej& D(4 @mm[cm ^_ nl[ cng _h n
]b clo la c][ f ^_m l_ n_h ncihm ^ çolch[_ m[hm
i\mn[]f_ g_][hcko_( Klia* g_^* $K[lcm%(
.5 6 21-( -5-/*

1* Re[Zb[h& <(4 Uol ij_l[ncp_h =_b[h^)
foha ^_l = f[m_h[nihc_( Plif*( 13( -,630/(
-520*

<][^_g c]c[h I* @* N[p]b_hei( of* H[lr[ 0.+`f[n 23( Him]iq( PNNM
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Kcliaipçm M_jo\fc][h N]c_hnc`c] K l[]nc][f Dh m ncno n_ i` H_^c][f A clmn <c^( Ni`c[ $=ofa[lc[%
? cl_]nil ?l* K* Fih^ip[( I [ncih[f Nola_ih i` nb_ K_ijf_çm M_jo\fc] =ofa[lc[

?_j[lng _hn i` =olhm [h^ Kf[mnc] Nola_ls( C_[^ Kli`* ?* M[h_p

K=N=J= :MJFK G> @9F<
? * M < I @ Q ( H * H D M > C @ Q ( K * N T I O @ Q

N_p_l_ \olhm i` nb_ b[h^ g[s \_ ]ihmc^_l_^ nbim_ qb_l_ hin ihfs nb_ mech
q[m [``_]n_^ \s nb_ nb_lgc] [a_hn( \on [fmi nb_ [h[nigc][f mnlo]nol_m fscha
oh^_l nb_ mech*

Ob_ jl_m_h n j[j_l cm \[m_^ ih nb_ i\m_lp[ncih i` 013 b[h^m ch /4/ j[nc_hnm
ij_l[n_^ ih [n nb_ ?_j[lng_hn*

No]b \olhm [l_ omo[ffs nb_ ]ihm_ko_h]_ i` ch^omnlc[f nl[og[ ch j[nc_hnm [n
[ jli^o]ncp_ [a_* Himn `l_ko_hnfs nb_s [l_ `ioh^ ih nb_ ^ilm[f [mj_]n i` nb_
b[h^* Ob_ ][om_m `il nbcm [l_ \[mc][ffs nbl__`if^6 -% nb_ omo[f jimcncih i` nb_
b[h^ ^olcha qile7 .% chmnch]ncp_fs ]f_h]bcha [ `cmn ch nb_ `[]_ i` ^[ha_l7 /% nb_
^ilm[f [mj_]n i` nb_ b[h^ cm ]ip_l_^ qcnb nbch mech qbc]b b[m [ nbch f[s_l i`
mo\]on[h_iom `[n acpcha fcnnf_ jlin_]ncih ni nb_ ncmmo_m [h^ mnlo]nol_m fscha
oh^_lh_[nb*

@p_ls m_p_l_ \olh ch nbcm l_acih chpifp_m ^[g[a_ ni nb_ _rn_hmil n_h^ihm(
nb_ dichnm [h^ nb_ p_mm_f [h^ h_lp_ \oh^f_m( qbc]b f_[^m ni m_p_l_ ]ihnl[]nol_m
qcnb j[lnc[f il ]igjf_n_ fimm i` `oh]ncih*

N P M B D > < G O M @ < O H @ I O

Ob_ [onbilmç molac][f jli]_^ol_ cm [fq[sm ^_n_lgch_^ \s nb_ ]b[l[]n_l [h^
fi][ncih i` nb_ ^[g[a_^ ncmmo_m [h^ [cg_^ [n nb_ _[lfc_mn( gimn l_fc[\f_ [h^
[nl[og[nc][f ]ip_l[a_ i` nb_ qioh^ mol`[]_m n[echa jlij_l l_a[l^ i` nb_
j[ nc_h nçm jms]b_ [n nb_ m[g_ ncg_* Dn mbiof^ \_ _gjb[mct_^ nb[n \inbbif^m nlo_
`il f[la_ \olhm i` nb_ \i^s* Obcm b[m g[^_ nb_ [onbilm ni ]ig_ni acpcha
jl_`_l_h]_ ni `l__)mech nl[hmjf[hn[ncih*

Ob_s [fmi l_`l[ch `lig _[lfs \fii^s h_]l_]nigs( \_][om_ cnm _gjfisg_hn
hin [fq[sm j_lgcnm ni ^_n_lgch_ nb_ ^_jnb i` nb_ \olh* Dh]ill_]n [mm_mmg_hn i`
nb_ ^_jnb f_[^m ni ohh_]_mm[ls [h^ b[lg`of l[^c][fcmg il ni `[cfol_i` l_gip)
cha ncmmo_m qcnb ^o\ciom pc[\cfcns* Dh \inb ][m_m nb_ l_mofnm i` molac][f nl_[ng_hn
[l_ jiil* $.%*

<a[chmn i_^_g[( p[m]of[l lcac^cns [h^ ch il^_l ni fcgcn h_]limcm( nb_ [onbilm
_gjfis bs^lin_bl[js mn[lncha qcnb nb_ `clmn ]b[ha_ i` ^l_mmcham* Alig nb_
m_]ih^ q__e( nb_s ][lls ion \fii^f_mm h_]l_]nigs il m_j[l[ncih i` h_]linc]
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j[lnm omcha 0,! m[fs]cfc])[]c^ ichng_hn( n[echa ][l_ hin ni _rjim_ cgjiln[hn
`oh]ncih[f mnlo]nol_m $n_h^ihm [h^ dichn ][jmof_m%* Nolac][f nl_[ng_hn cm mn[ln_^
\s nb_ _h^ i` nb_ m_]ih^ q__e* Jh molac][f nl_[ng_hn i` nb_ qioh^( al[hof[ncih
ncmmo_ cm ][l_`offs l_gip_^( f_[pcha [ nbch `c\lch `cfg ih nb_ mol`[]_ i` n_h^ihm
ch il^_l ni jl_p_hn [^b_mcih i` nb_ n_h^ihm ni nb_ mech al[`nm* Dh ][m_ nb_
moj_l`c]c[f f[s_l i` nb_ n_h^ih b[m \_]ig_ h_]linc]( cn cm l_gip_^ \s n[ha_hnc[f

Aca* -* 04 b lm [ `n_ l _gjfis_g_hn i` 0,! m[fs]cfc])[]c^ ichng _hn ih mol`[]_ i` h_]limc]
mech qbc]b ][h _[mcfs \_ n[e_h i` q cnbion ][omcha \f__^cha

_r]cmcih( f_[pcha ch jf[]_ _p_h nb_ mg[ff_mn pc[\f_ j[lnm* <onifiaiom mech al[`nm
n[e_ q_ff( [fnbioab nb_s `ilg [^b_mcihm qcnb nb_ n_h^ihm nbom f_[^cha ni
fcgcn[ncih i` gip_g_hnm* Dh ][m_ nb_ n_h^ih b[m oh^_laih_ ]igjf_n_ h_]limcm(
cn cm [fmi l_gip_^ $-( .%*

Dh ^_mnlo]ncih i` nb_ ][jmof_m i` g_n[][ljijb[f[ha_[f [h^ chn_ljb[f[ha_[f
dichnm( nb_ `l__)mech al[`n cm jf[]_^ ^cl_]nfs ih nb_g qcnb nb_ dichnm ch [ jimcncih
i` g[rcgog `f_rcih* Obcm g_m[ol_ jl_p_hnm ^_p_fijg_hn i` ]ihnl[]nol_m $0( 1%*

Rb_h \inb nb_ n_h^ihm [h^ dichn ][jmof_m [l_ ^[g[a_^( l_gip[f i` h_]linc]
j[lnm mig_ncg_m f_[^m ni _rjimol_ i` dichnm* Dh nb_m_ ][m_m nb_ dichn ][lncf[a_ cm
omo[ffs hin [``_]n_^ [h^ cm( nb_l_`il_( f_`n [fih_ \on nb_ dichnm [l_ cggi\cfct_^
ch [ `oh]ncih[f jimcncih qcnb Fclm]bh_l qcl_m* Dh nb_ nl_[ng_hn i` nb_ qioh^m
\s nbcm g_nbi^( nb_ [onbilm []bc_p_^ aii^ n[e_ i` nb_ nl[hmjf[hnm( \on fcgcn_^
gip_g_hn dichnm*
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D` ch \olhm i` nb_ b[h^ j[lnm i` g_n[][lj[f il jb[f[ha_[f \ih_m [l_
^[g[a_^( nb_ \olh_^ ]ilnc][f f[s_l i` \ih_ cm l_gip_^ [n nb_ m[g_ ncg_ nb_ mi`n
ncmmo_m [l_ nl_[n_^* Obcm cm ^ih_ omcha [ nbch ]bcm_f il _f_]nlijbil_mcm il inb_l
f_mm nl[og[nc] g_nbi^m qbc]b ^i hin nbl_[n_h nb_ chn_alcns i` nb_ \ih_* Ob_
\ih_ nl_[n_^ ch nbcm q[s `ilgm kocn_ [ aii^ \_^ `il `l__ mech al[`nm qbc]b(
biq_p_l( `offs [^b_l_ ni nbcm mcn_*

Dh ][m_m( qb_l_ \ih_ [h^ dichnm b[p_ \__h _rjim_^( nb_ ][lncf[a_ cm gimn
`l_ko_hnfs [fmi ^[g[a_^ [h^ gomn \_ l_gip_^* Dh mo]b [ ][m_ nb_ \ih_ cm
nl_[n_^ ch nb_ q[s ^_m]lc\_^ [\ip_ [h^ [`n_l b[pcha l_gip_^ nb_ [lnc]of[l

Acam* .( /* <onifiaiom mech a l[ `nm mo no l_^ ih nij i` oh^[g [a_^ dich n ][jmof_m

][lncf[a_ nb_ dichn cm [lnbli^_m_^ ch [ `oh]ncih[f jimcncih omcha [ Fclm]bh_l
qcl_ $-( .%*

D` nb_ jb[f[ha_m [l_ \[^fs ^[g[a_^( nb_ [onbilm ^i hin l_miln ni [gjon[ncih
_h^_[piolcha ni m[p_ [m go]b pc[\f_ \ih_ ncmmo_ [m jimmc\f_7 nbom _hmolcha nb_
\_mn ]b[h]_m `il f[n_l l_]ihmnlo]ncih*

Dh [\mifon_ ch^c][ncih `il [gjon[ncih( _r[lnc]of[ncih cm ]ihmc^_l[^ nb_
g_nbi^ i` ]bic]_ $/( 2%* Ob_ ch^o\cn[\f_ [^p[hn[a_m i` nbcm g_nbi^ fc_ ch nb[n
fimm i` \fii^ `lig nb_ \f__^cha \ih_ cm [pic^_^( mi cm [^b_mcih ni nb_ m][l [h^
nb_ g[lliq ][pcns l_g[chm oh[``_]n_^* Ob_ mi`n ncmmo_m f_`n m_lp_ nb_ `ilg[ncih
i` nb_ [gjon[ncih mnogj*

Obcm g_nbi^ i` ]ip_l[a_ i` nb_ qioh^ mol`[]_m( [m om_^ \s nb_ [onbilm ch
m_p_l_ \olhm i` nb_ b[h^( j_lgcnm ni l[jc^fs l_mnil_ nb_ mech chn_aog_hn [h^
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Acam* 0( 1* <onifiaiom mech a l[ `nm mo no l_^ ni ^[g[a_^ dichnm [ `n_ l nb _ cl cggi\cfct[ncih
q cnb F clm]bh_l q cl_m

m[p_ nb_ `oh]ncih[f mnlo]nol_m qbc]b b[p_ hin \__h ^[g[a_^ \s nb_ nb_lgc]
[a_hn( mi nb[n `oh]ncih i` nb_ b[h^ g[s \_ \_mn l_mnil_^( jlipc^_^ ]ill_]n [h^
]ihm_ko_hn l_b[\cfcn[ncih cm [jjfc_^*

?olcha mo\m_ko_hn l_]ihmnlo]ncp_ ij_l[ncihm( `clgfs [nn[]b_^ [h^ cggi\cf_
mech al[`nm [l_ l_jf[]_^ \s h_q al[`nm i` `offnbc]eh_mm mech \s ih_ i` nb_
g_nbi^m i` j_^c]f_ jf[mns* Klcg[ls _gjfisg_hn i` j_^c]f_ al[`nm ih qioh^

Acam* 0 ( 3* G[n_ jimnij_l[ncp_ l_mo fn
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mol`[]_m ch \olhm cm b[l^ ni l_[fct_ \_][om_ i` nb_ m_lciomfs cgj[cl_^ a_h_l[f
]ih^cncih ch nb_m_ j[nc_hnm qbi omo[ffs b[p_ [fmi mo``_l_^ f[la_ \olhm ih nb_
\i^s* Ail mo]]_mm`of nl_[ ng_hn nb_ mola_ih gomn \_ q_ff _rj_lc_h]_^ [h^ ^_pin_
go]b ][l_ ni cn( mi mbiof^ nb_ l_b[\cfcn[ncih qile_l* Ob_ j[nc_h n gomn acp_ bcm
qbif_ ]iij_l[ncih ni cn* =* F*

N P H H < M T

Ob_ j[j_l cm \[m_^ ih nb_ i\m_lp[ncih i` 013 b[h^m ch /4/ j[nc_hnm*
Ob_ [onbilm acp_ [h []]iohn i` nb_cl jichn i` pc_q qcnb l_a[l^ ni nb_

nl_[ ng_hn i` m_p_l_ \olhm i` nb_ b[h^* Ob_s _rjf[ch nb_cl l_[mih `il jimnjihcha
_[lfs h_]l_nigs [h^ `il nb_ ch^cpc^o[f [jjli[]b ni _[]b j[nc_hn* Ob_s ]ihmc^_l
`l__mech al[`ncha nb_ g_nbi^ i` ]bic]_ `il jlin_]ncih [h^ _[lfs ]ip_l[a_ i`
qioh^ mol`[]_m i` nb_ \olh_^ b[h^* Ob_ g_nbi^m i` molac][f nl_[ng_hn( qb_h cnm
mnlo]nol_m [h^ l_acihm b[p_ \__h ^[g[a_^ \s nb_ nb_lgc] [a_hn( [l_ _rjf[ch_^*

M y N P H y

:hkbkh[i ]hWl[i Z[i cW_di
?* M [ h _ p( H* H c l n m b _ p( K* N s h n _ p

Gç{no^_ ]ihmcmn_ _h i\m_lp[ncih ^_ 01. g[chm ]b_t /4/ g[f[^_m [s[hn ^_m \lo fo l_m
^_ f[ g[ch* Jh jl{m_h n_ f_m l[ cmihm _r cmn[h n jiol l_ `o m_ l f[ h_]l_]nig c_ m[ha f[h n_ jl{)
]i]_ _n g_g_ jiol f[ h{]_mmcn{ ùoh_ g[hcül_ ch^cpc^o_ff_ ^_ nl[ cf_ l ^ c``{l_h nm g[f[^_m*
G[ j f[mnc_ ]o n[h{_ _ m n _h nl_j lcm_ ]igg_ f_ g _cff_ol gi^_ ^_ jl{p_h ncih _n ^_ ]iop_l)
no l_ jl{]i]_ ^_m mo l`[]_m \ f_mm{_m ^ çoh_ g[ch \lof{_* Jh _rjfcko_ f_ nl[ cn_g _h n ]bc)
lo la c][ f ^_m \ lo fo l_m al[p_m ^_ f[ g[ch( m çcf _rcmn_ [``_]ncih ^_m ^ c``{l_h n_m m nlo ] no l_m
_n l_acihm*

U P N < H H @ I A < N N P I B

KY^m[h[ N[hXh[ddkd][d Z[h @WdZ[
?* M [ h _ q ( H* H c l n m ] b _ q ( K* N s h n _ q

?c_ < l\_cn \ _lob n [o` ^_l =_i\[]bnoha pih 01. C[h^_h \_c /4/ F l[he_h gcn
C [h^_p_l\l_hhoha_h* @m q _l^_h Blcch^_ [ha_a_\_h( ^c_ ^_h <o`m]bo\ ^_l `lobt_cnca_h
\fonca_h I_el_enig c_ oh^ ^c_ Iinq _h^cae_cn ^_m ch^cpc^o_ff_h C_l[ha_b_hm [h d_^_h
F l[he_h \_`cclq iln_h * A l_c_ C [onjf[mnce oh n_lh cgg n g[h [fm \_mn_ H_nbi^_ ^_l Kli)
jbsf[r_ oh^ ^_l `lobt_cnca_h ?_]eoha pih R oh^`f[]b_h ^_l p_l\ l[hh n_h C[h^* ?c_
<onil_h _ lf[o n_ lh ^c_ H_nbi^_ ^_l ]b clo la cm]b_h =_b[h^foha m]bq _l_l C [h^p_l\l_h)
hoha_h \_c ^_l Q_lf_ntoha p_lm]b c_^_h_l N nloe no l_h oh^ B_a_h^_h*

M @ N P H @ I

Ik[cWZkhWi ]hWl[i Z[ bW cWde
?* M [ h _ p ( H* H c l ] b _ p ( K* N c h n _ p

@f _mno^ci m_ \[m[ _h f[ i\m_lp[]c}h ^_ 01. g[him _h /4/ j[]c_h n_m ]ih ko_g [^o)
l[m ^_ f[ g[hi* @ mnzh j l_m_h n[^im fim [laog _hnim j[l[ _f [j f[t[g c_hni ^_ oh[ h_]l_]ni)
g c[ n_g jl[h[ s j[l[ f[ h_]_mc^[^ ^_ oh []]_mi ch^cpc^o[f ^_f nl[ n[g c_h ni [ ][^[
j[]c_hn_* G[ jfzmnc][ ]o nzh_[ fc\ £_ m_ b[]_ ]igi _f }jncgi gi^i ^_ j l_p_h ncih
s ]o\ c_ln[ n_g jl[h[ ^_ z l_[m ^_ b_lc^[m ^_ f[ g[hi ko_g[^[* N_ _rjfc][ _f gi^i
kocl~la c]i ^_f nl[ n[g c_h ni ^_ ko_g [^ol[m al[p_m _h ][mi ^_ p[lc[m _ m nlo ] no l[m s z l_[m
[`_]n[^[m*
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Bl[]_ B_h_l[f Cimjcn[f( R chhcj_a $>[h[^[%
?_j[lng _hn i` Kf[mnc] Nola_ls

9:FGJE9D >D=PGJ HGDDA;AK DGF?MK K@=9L@
;Wi[ h[fehj
I * D * @ G N < C T

Ob_ mb_[nb i` nb_ `f_ril jiffc]cm fihaom n_h^ih cm omo[ffs m_j[l[ n_ `lig
inb_l n_h^ihm( biq_p_l( ch 1, ! i` nb_ jijof[ncih( cn ]iggohc][n_m qcnb nb_
]iggih `f_ril mb_[nb $- ! .% $qbc]b _hp_fijm nb_ `f_ril ^cacnilog moj_l`c]c[fcm
[h^ jli`oh^om n_h^ihm%* >iggohc][ncih \_nq__h nb_ `f_ril jiffc]cm fihaom
mb_[nb [h^ nb_ `f_ril ][ljc l[^c[fcm [h^ cnm mb_[nb b[m h_p_l \__h l_jiln_^
\_`il_* Ob_ joljim_ i` nbcm j[j_l cm ni l_jiln mo]b [ ][m_ [h^ ni moaa_mn cnm
jimmc\f_ molac][f cgjiln[h]_*

> < N @ M @ K J M O

< ., s_[l if^* g[f_ b[^ chdol_^ bcm lcabn b[h^* Dh [^^cncih ni nb_ f[]_l[ncih(
nb_l_ q[m ]igjf_n_ ^cpcmcih i` nb_ `f_ril jiffc]cm fihaom n_h^ih* Dnm _rjfil[ncih
[\ip_ nb_ qlcmn l_p_[f_^ [h [\hilg[f ]ihh_]ncih \_nq__h cnm mb_[nb( [h^ nb_
n_h^ih [h^ mb_[nb i` nb_ `f_ril ][ljc l[^c[fcm* Koffcha nb_ jlircg[f _h^ i` nb_
m_p_l_^ `f_ril jiffc]cm fihaom n_h^ih l_mofn_^ ch `f_rcih i` nb_ qlcmn dichn*
Aolnb_l ^cmm_]ncih mbiq_^ _rn_hmcih i` nb_ nqi f[s_lm i` nb_ `f_ril jiffc]cm
fihaom mb_[nb ni nb_ `f_ril ][ljc l[^c[fcm n_h^ih( _h]cl]fcha cn [h^ cnm mb_[nb
oj ni ih_ ch]b [\ip_ nb_ qlcmn $Aca* - " .%*

? D N > P N N D J I

Dh`_]ncih i` nb_ mshipc[f mb_[nb i` nb_ `f_ril jiffc]cm fihaom g[s ch 1, Ä+i
i` ][m_m [``_]n hin ihfs nb_ nbog\ \on [fmi [ff nb_ `f_ril n_h^ihm i` nb_
`cha_lm $-%* D` nb_l_ cm ch [\hilg[f ]ihh_]ncih \_nq__h nb_ mb_[nbm i` nb_
`f_ril jiffc]cm fihaom [h^ nb_ `f_ril ][ljc l[^c[fcm [m ch nb_ ][m_ l_jiln_^(
ch`_]ncih i` nb_ mb_[nb i` nb_ `f_ril jiffc]cm fihaom g[s [``_]n nb_ nbog\ [h^
[fmi mjl_[^ [\ip_ nb_ qlcmn [fiha nb_ `f_ril ][ljc l[^c[fcm n_h^ih* Ob_ l_p_lm_
g[s i]]ol c` nb_ ch`_]ncih mn[ln_^ ch nb_ mb_[nb i` nb_ `f_ril ][ljc l[^c[fcm*
Obcm ]iggohc][ncih g[s [fmi [^^ ^c``c]ofns ch c^_hnc`c][ncih i` nb_ `f_ril jif)
fc]cm fihaom n_h^ih [\ip_ nb_ qlcmn qb_h n_h^ih l_j[cl il [^p[h]_g_hn cm
ch^c][n_^* Dh [^^cncih( cn g[s \_ [ `[]nil ch jimn)ij_l[ncp_ [^b_mcih `iffiqcha
n_h^ih l_j[cl ch nb[ n [l_[*

0,



Aca* - â Ob_ POOd_l `il]_jm cm oh^_lh_[ nb nb_ `f_ril jiffc]cm fihaom gom]f_ [h^ nb_
n_h^ih( [h^ nb_ fiq_l `il]_jm cm bif^cha Db_ jlircg[f mnogj i` nb_ ^cpc^_^ n_h^ih*
Ob_ l_ nl[ ] ni l cm l_ nl[ ] nch a nb_ `f_ril ][lj c l[^ c[ fcm n_h^ih* Iinc]_ nb_ [\hilg [f ]ih)
h_]ncih \_nq __h nb_ nqi n_h^ihm* â Aca* . âß Ob_ mb_[nb [lioh^ nb_ `f_ril jiffc]cm
fihaom n_h^ih b[m \__h ij_h_^ [h^ nb_ n_h^ih l_`f_] n_^ ojq[l^* Iinc]_ cnm _rn_hmcih

[h^ ]iggohc][ncih q cnb nb[n i` nb_ `f_ril ][lj c l[^ c[ fcm n_h^ih

K MEE9JQ

<\hilg[f ]ihh_]ncih \_nq__h nb_ mb_[nb i` nb_ `f_ril jiffc]cm fihaom [h^
nb_ `f_ril ][ljc l[^c[fcm b[m \__h ^_m]lc\_^* Dnm molac][f cgjiln[h]_ ][h \_
mogg[lct_^ [m `iffiqm6

- â Dh`_]ncih g[s mjl_[^ `lig ih_ mb_[nb ni nb_ inb_l*

. â Dn [^^m ^c``c]ofns ch c^_hnc`c][ncih i` nb_ `f_ril jiffc]cm fihaom n_h^ih
[\ip_ nb_ qlcmn*

/ â Dn g[s ][om_ jimn)ij_l[ncp_ [^b_mcih `iffiqcha n_h^ih l_j[cl*

MyNPHy

9dectb_[ Z[ bW YWfikb[ Z[ ckiYkbki \b[neh febb_Y_i bed]ki
I* D* @ -m [ b s

Jh ^{]lcn oh_ dih]ncih [hilg [f_ _h nl_ f_m ][jmof_m ^_ g* `f_ril jiffc]cm fihaom
_ n g* `f_ril ][lj c l[^ c[fcm* Gçcg jiln[h]_ ^_ ]_nn_ [hig[fc_ ^o jichn ^_ po_ ]b clola c][f_
_mn mocp[hn_6

+Ä +çch `_]ncih m_ j_on l{j[h^ l_ ^çoh_ ][jmof_ z Dç[onl_(

,Ä cf s [ ^_m ^c``c]o fn{m [ c^_h nc`c_ l f_m n_h^ihm ^_ g* `f_ril jiffc]cm fihaom
[o)^_mmom ^o ][lj_(

/Ä ^_m [^b_mcihm j_op_hn m_ j l{m_h n_ l [j lüm oh_ ij_l[ncih l{j[l[ nlc]_ ^_m n_h^ihm*



U P N < H H @ I A < N N P I B

9XdehcWb_jWj Z[h CWfi[b Z[i c( \b[neh_i febb_Y_i bed]ki

I* D* @ -m [ b s

@fh A[ff [\hilg [f_l Q_l\ch^oha tq cm]b_h ^_h F[jm_fh ^_m g* `f_rilcm jiffc]cm
fihaom oh^ g* `f_ril ][lj c l[^ c[ fcm q ol^_ \_m]bl_c\_h* ?c_ ]b clo la cm]b_ =_^_onoha
^_l < \hilg [fcn[n e[hh `ifa_h^m tom[gg_ha_`[mmn q _l^_h6

-* [om _ch_l F[jm_f ch ^c_ [h^_l_ e[hh mc]b Dh `_e ncih p_l\l_cn_h (
.* _m _h nm n_b_h N]bq c_lcae_cn_h g cn ^_l D^_h nc`ct c_loha ^_l N_bh_ ^_m g* `f_rilcm

jiffc]cm fihac i\_lb[f\ ^_g C[h^a_f_he(
/* h[]b _ch_l l_j[l[ ncp_h N_bh_hij_l[ ncih eihh_h mc]b Q_lq[]bmoha_h \cf^_h*

M @ N P H @ I

9XdehcWb_ZWZ Z[ bW YtfikbW Z[b c( \b[neh febb_Y_i bed]ki

I* D* @ -m [ b s

@mnz ^_m]lcni oh ][mi ^_ oh[ doh no l[ [\hilg [f _h nl_ f[m ]zjmo f[m ^_f g* `f_ril
jiffc]cm fihaom s ^_f g* `f_ril ][lj c l[^ c[fcm* G[ cg jiln[h]c[ ko cl~ la c][ ^_ {_mn[ [\hi l)
g [fc^[^ jo_^_ m_ l l_mog c^[ _h fi mcaoc_hn_6

+* ch`_]]c}h jo_^_ _r n_h^_lm_ ^_ oh[ ]zjmo f[ [ f[ inl[(
, * m_ j l_m_h n[h ^c`c]of^[^_m ]ih f[ c^_h nc`c][]c}h ^_f g* `f_ril jiffc]cm fihaom

mi\l_ _f ][lji(
/* ^_mjo{m ^_ oh[ ij_l[ nci h l_j[l[ ncp[ ^_ fim n_h^ih_m jo_^_h j l_m_h n[ lm_

[^b_mcih_m*

M @ A @ M @ I > @ N

-* Mig[h_m( B* B(4 >ohhchab[g çm O_rn\iie i` <h[nigs* --nb @^* Jr`il^( -53.( j* /.2*
.* OWhm_Ya& J(& O_bb_Wc& f( D(4 Bl[sçm <h[nigs* /1nb @^* Gihag[h( -53/( j* 11.*

I* D* @fm[bs( A*M*>*N*$>%*( .145 <mmchc\ich_ >l_m]_hn( R chhcj_a( H[hcni\[ M/E J=0(
>[h[^[
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Bl[]_ B_h_l[f Cimjcn[f( R chhcj_a $>[h[^[%
?_j[lng _hn i` Kf[mnc] Nola_ls

L@= MK= G> L@= L9AD G> L@= LJ9FKHGK=< >D9H
I * D * @ G N < C T

Dh nb_ ]f[mmc][f `ilg i` nl[hmjimcncih `f[j( cn cm h_]_mm[ls ni nlc[haof[n_ nb_
^_`_]n $-% [h^ ni i\n[ch [ jichn_^ _h^ [n nb_ ^ihil mcn_ `il cnm ]fimol_* <n
\inb fi][ncihm( hilg[f ncmmo_ gomn \_ m[]lc`c]_^* Ob_ [giohn i` nbcm q[mn_^
ncmmo_( ch [^^cncih ni nb[n i` nb_ jlcg[ls ^_`_]n( g[e_ ]fimol_ i` nb_ ^ihil mcn_
\s ^cl_]n monolcha cgjl[]nc][f* >fimol_ ][h \_ []bc_p_^ qcnb nb_ om_ i` [ \cfij_^
`f[j il qcnb [ mech al[`n* Ob_ `ilg_l [nnlc\on_m [h _rnl[ m][l qbcf_ nb_ f[nn_l
acp_m jiil ]img_nc] l_mofnm qb_h [jjfc_^ ni nb_ `[]_* <]]il^chafs( nl[hmjimcncih
`f[j cm om_^ g[chfs ionmc^_ nb_ `[]_ $-%* Ni nb[n cn gcabn \_ om_^ gil_ i`n_h(
nb_ `iffiqcha n_]bhcko_ q[m ^_pcm_^*

J K @ M < O D Q @ O @ > C I D L P @

< nl[hmjimcncih `f[j q[m ^_mcah_^ ch [h [l_[ [^d[]_hn ni nb_ ^_`_]n* Dn
b[^ nb_ m[g_ mb[j_ [h^ mct_ i` nb_ ^_`_]n ch [^^cncih ni [ nlc[aof[l [l_[ [n cnm
[j_r $nb_ n[cf i` nb_ `f[jX $Aca* -%* Dn q[m hin h_]_mm[ls ni nlc[aof[n_ nb_ ^_`_]n(

Aca* -6 Ob_ nl[hmjim_^ `f[j [h^ cnm n[cf* â Aca* .6 @f_p[ncih i` nb_ `f[j

0/



Aca* /6 Ob_ `f[j cm nl[hmjim_^ [h^ [ fch_ ijjimcn_ cnm n[ cf cm g [le_^* â Aca* 06 Ob_
`f[j ^_mcah_^ ni ]ip_l [ lioh^_^ ^_`_]n ch nb _ ojj_l fcj

hil ni ionfch_ nb_ `f[j [m [ mko[l_ qbc]b cm nb_ ]f[mmc][f mb[j_* Ob_ `f[j q[m
nb_h _f_p[n_^ $Aca* .%* Ob_ _^a_m q_l_ oh^_lgch_^* < mech biie chm_ln_^ [n
nb_ doh]ncih i` nb_ jlcg[ls [h^ m_]ih^[ls ^_`_]n q[m [^p[h]_^ niq[l^
[ mcgcf[l jichn ih nb_ ijjimcn_ mc^_ $Aca* /%* Ob_ `f[j q[m nb_h fc`n_^ ip_l
hilg[f mech [h^ f_n ^iqh chni nb_ ^_`_]n* Jjjimcn_ nb_ n[cf i` nb_ `f[j â
[ fch_ q[m g[le_^ $Aca* /%* Dh]cmcih [fiha nb[n fch_ nl[hm`ilg_^ cn chni

Aca* 16 Ob_ `f[j ^_mcah_^ ni ]ip_l [ lioh^_^ ^_`_]n ch nb_ him_* â Aca* 0 6 @h^ l_mo fn
i` Aca* , [h^ 1* $P h`ilnoh[n_fs( nb_ che om_^ `il g [lecha ^cm]ifiol_^ nb_ _^a_m i`

nb_ `f[j*%

00



Ç[ nlc[haof[l ^_`_]n ch qbc]b nb_ n[cf i` nb_ `f[j q[m `cnn_^ â nbcm l_f_[m_^
n_hmcih [h^ `[]cfcn[n_^ gi\cfct[ncih i` ncmmo_ `il ^cl_]n ]fimol_ i` nb_ ^ihil
mcn_* Ob_ n_]bhcko_ q[m om_^ ch ^c``_l_hn [l_[m i` nb_ `[]_ $Aca* 0( 1( 2%*

? D N > P N N D J I

Ob_ n_]bhcko_ i``_lm nb_ `iffiqcha [^p[hn[a_m6
- â Ncgjfc]cns
. â Ii m[]lc`c]cha i` hilg[fncmmo_
/ â Ii n_hmcih ih nb_ monol_fch_m
0 â Ii h__^ ni ]b[ha_ nb_mb[j_ i` nb_ ^_`_]n* Mioh^_^ ^_`_]nm( qbc]b

[ l_ ]iggih [`n_l _r]cmcih i` mech nogilm( ][h _[mcfs \_ ]fim_^ omcha nbcm
n_]bhcko_* Obcm _fcgch[n_m nb_ n_h^[h]s ni nlc[haof[n_ nb_ ^_`_]n ^olcha _r)
]cmcih i` g[fcah[hn nogilm i` nb_ mech*

N P H H < M T

Ob_ om_ i` nb_ n[cf i` nb_ nl[hmjim_^ `f[j i``_lm [ om_`of g_nbi^ i` l_j[cl
ch ]_ln[ch ^_`_]nm [\ion nb_ `[]_*

MyNPHy

LhWdifei_j_ed Zk bWcX[Wk àkjWdu Wl[Y kd ikffbuc[dj
I* D* @ -m [ b s

Gço ncfcm[ncih ^o f[g \_[o úon[h{ nl[h m`_ l_ [p_] oh mojjf{g _hn mç_mn gihnl{_ oh_
g{nbi^_ ]ihp_h[\f_ ^[hm f[ l{j[ l[ ncih ^_m ]_ln[ ch m ^{`[o nm mo l f[ `[]_*

U P N < H H @ I A < N N P I B

LhWdifei_j_ed Z[i @WkjbWff[di c_j Rk]WX[
I* D* @ -m [ b s

?c_ <hq_h^oha ^_m nl[h mjih c_ ln_h C [onf[jj_hm g cn Uoa[\_ \_q zbln_ mc]b [fm
a__cah_ n_ H_nbi^_ \_c ^_l F ill_e no l _ ch ca_l B_mc]bnm^_`_en_*

M @ N P H @ I

LhWdifei_Y_wd Z[b bwXkbe Ykjtd[e Yed ikfb[c[dje
I* D* @ -m [ b s

@gjf_i ^_ oh f}\ofi ]o nzh_i nl[hmjo_mni ]ih oh mojf_g_hni m_ b[ gimnl[^i
]igi oh g{ni^i ]ihp_hc_hn_ _h f[ ]i ll_] nci h ^_ [faohim ^_`_]nim _h f[ ][l[*

M @ A @ M @ I > @ N

-* EY?h[]eh& A( 9(4 Aoh^[g _hn[f O_]bhcko_m i` Kf[mnc] Nola_ls â `ilq [l^ \s
Dffchaqilnb ( >*7 1nb _^*( @^ch\olab [h^ Gih^ih( >bol]bcff Gcpchamnih_ -53.( j* -..*

I* D* @fm[bs( A*M*>*N*$>%*( .145 <mmchc\ich_ >l_m]_hn( Rchhcj_a( H[hcni\[ M/E J=0 (
>[h[^[
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AF E=EGJA9E

G> 9D=P9F<=J 9D=P9F<JGNA;@ DAE:=J?

Nipc_n mo la_ls b[m mo``_l_^ [ a l_[ n fimm* Jh ?_]* .4( -530( Kli`* < f_r[h^_l <f_r)
[h^lipc]b Gcg\_la( g _g \_l)]ill_mjih^_hn i` nb_ Nipc_n <][^_gs i` H_^c][f N]c_h]_m(
f[o l[ n_ i` nb_ Nn[n_ Klct_( H_lcn_^ N]c_hncmn i` nb_ Mommc[h Ni]c[fcmn A_^_l[f Nipc_n
M_jo\fc]( ^i]nil i` g_^c][f m]c_h]_m( ^c_^ [n nb_ [a_ i` 4- [`n_ l m_lciom cffh_mm* C_
q[m ih_ i` nb_ gimn ^cmnchaocmb_^ mj_]c[fcmnm ch jf[mnc] [h^ l_]ihmnlo]ncp_ mola_ls
i` nb_ `[]_*

<* <* Gcg\_la q[m \ilh ih E[h* .0( -450( [m nb _ mih i` <* F* Gcg\_la( nb_ `[giom
j li`_mmil [ n nb_ >fchc][f Dh mncno n_ i` nb_ Kimna l[^o[n_ H_^c][f N]biif* < `n_l a l[^o[ncha
`lig nb_ ^_h n[f)mo la_ih m]biif ch -5-2 [h^ nb_ H cfcn[ls H_^c][f <][^_gs ch -5-5(
<* <* Gcg\_la m n[ ln_^ ni mj_]c[fct[]_ ch g [rcffi`[]c[f mola_ls * @p_l mch]_ bcm s_[lm i`
m_f`)^_j_h^_hn qile( b_ mo]]_mm`offs ]ig\ch_^ mola c][ f j l[] nc]_ q cnb m] c_h nc`c] [h^
n_[]b cha []ncp cnc_m* Dh -5., b_ \_][g_ [mm cmn_h n [ n nb_ ?_j[lng _hn i` J^ihnifias i` nb_

02



A clmn G_hchal[^ H_^c][f Dh mncno n_ [h^ ch -5.0 b_ q[m jligin_^ ni nb_ l[he i` jli`_mmil
i` nb_ N_]ih^ G_hchal[^ H_^c][f Dhmncno n_ [h^ mola_ih)ch)]bc_` i` nb_ h_q fs _mn[\fcmb_^
H[rcffi`[]c[f ? _j[lng _hn i` nb_ G_hchal[^ Dhmncno n_ i` O l[og[nifias [h^ Jlnbij[_^c]m*

Dh -5/1 <* <* Gcg\_la ch cnc[ n_^ _mn[\ fcmbg _hn i` nb_ ?_j[lng _hn i` H[rcffi`[]c[f
Nola_ls [n nb _ G_hchal[^ Kimnal[^o[n_ H_^c][f N]biif( qbc]b b_ nb_h b_[^_^ oj ni
Eofs( -530* ?olcha nb_ Bl_[n K[nlci nc] R[l b_ [fmi qile_^ [m ]ihmo fn[h n mola_ih [n
[ hog\_l i` f[la_ bimjcn[fm*

<* <* Gcg\_la b[m g[^_ a l_[ n ]ih nlc\o ncihm ni nb_ ^_p_fijg_hn i` l_]ihmnlo]ncp_
mo la_ls i` nb_ `[]_ [h^ d[qm* C_ cm nb _ [o nbi l i` ilca ch[f g_nbi^m i` \ih_ jf[mns i` nb_
g[h^c\f_( nb_ mo la c][ f nl_[ ng _h n i` ]iha_hcn[f ]f_`nm i` nb_ ojj_l fcj [h^ j[f[n_( i`
`l__)me ch nl[h mj f[h n[ ncih ( nl[h mj f[h n[ ncih [h^ o ncfct[ncih i` j_^c]f_ a l[`nm ch ^_`_]nm ch
nb_ `[]_* >igj[]n_]nigs( [m l_]igg_h^_^ \s bcg( `il j l_j[l[ ncih i` nb_ \ih_ jlcil
ni i lnbi^ihnc] ]i ll_] ncih i` nb _ mb[j_ i` nb_ g[h^c\f_( cm q c^_fs om_^*

<* <* Gcg\_la ^_pin_^ g[hs s_[lm i` qile ni nb_ _f[\il[ncih i` nb_ nb_i l_ nc][ f
`ioh^[ncihm i` fi][f jf[mns* Ob_ `clmn j[j_l ni \_ jo\fcmb_^ ih nb cm mo\ d_]n q[m cmmo_^
ch -5.3( \on ch -502 b_ jo\fcmb_^ [ gihial[jb ih äH[nb_g[nc][f Aio^[ncihm i` Gi][f
Kf[mns ih nb_ Nol`[]_ i` nb_ H [h^c\of[l =i^sã* Dh nb cm gihial[jb( nb_ g [nb_g [nc][f
[h[fsmcm i` fi][f j f[mnc_m [h^ nb_ nb_i l_ nc][ f `ioh^[ncihm [h^ msmn_g [nct[ncih i` nb_
p[lciom g _nbi^m i` fi][f jf[mns( q _l_ j l_m_h n_^ `il nb_ `clm n ncg_* Obcm j_lg cnn_^ ni
g[e_ jf[hhcha [h^ _r_]oncih i` nb_m_ ij_l[ncih gil_ jl_]cm_ [h^ nbom ni oncfct_ nb_g
ih [ f[la_ m][f_ ch mo la c][ f jl[]nc]_ * Ail nb cm gihial[jb( <* <* Gcg\_la l_]_cp_^ nb_
N_]ih^)?_al__ Nn[n_ Klct_ `il -502*

Ob_ 0,)s_[l _rj_lc_h]_ i` <* <* Gcg\_la [h^ nb_ ^_j[lng _hnm b_ q[m ch ]b[la_ i`(
q[m jo\fcmb_^ ch nb_ g [ho[f äK f[hhcha i` Gi][f K f[mnc_mã qbc]b q[m cmmo_^ ch -52/*
Dh -523 nbim gihial[jb q[m nl[h m f[ n_^ chni B_lg[h [h^ cmmo_^ [ n E_h[ $B?M%*

<* <* Gcg\_la f_`n [ lc]b m]c_hnc`c] f_a[]s* C_ jo\fcmb_^ gil_ nb [h -1, m]c_hnc`c]
j[j_lm ih p[lciom m_]ncihm i` mnig[nifias [h^ l_]ihmnlo]ncp_ mola_ls i` nb_ `[]_( ch )
]fo^cha nqi n_rn\iiem ih mola c][ f mnig[nifias [h^ m_j[l[ n_ ]b[j n_ lm ch n_h f[la_
g[ho[fm [h^ gihial[jbm*

<* <* Gcg\_la niie [ a l_[ n ch n_ l_ m n ch nb_ _^o]n[ cih i` m]c_h nc`c] ][^l_m* < nin[f
i` /2 ][h^c^[ n_ [h^ hch_ ^i]nil ^ cmm_ln[ ncihm q _l_ ]igjf_n_^ oh^_l b cm f_[^_lmbcj *

<* <* Gcg\_la q[m( hin ih]_( nb_ ila[h ct_l [h^ j[lnc] cj[h n i` [ff)ohcih [h^ l_ )
jo\fc][h ]ihal_mm_m [h^ m]c_h nc`c] ]ih`_l_h]_m* C_ \_][g_ [ g_g\_l i` nb_ =i[l^ i`
nb_ Kcliaip Nolac][f Ni]c_ns* C_ mo]]_mm`offs l_j l_m_h n_^ nb_ Nipc_n Phcih \s j l_m_h )
n[ ncihm i` j[j_lm ih jf[mnc] mo la_ls [n ch n_ lh[ ncih[ f ]ihal_mm_m ch nb_ PN<( Al[h]_(
>t_]bimfip[ec[( =ofa[lc[( Dn[fs [h^ Toaimf[pc[*

Ob_ Nipc_n Bip_lhg_hn bcabfs [jjl[ cm_^ <* <* Gcg\_laçm m]c_hnc`c] qile [h^ mi]c[f
[]ncpcnc_m* Dh -501 b_ q[m _f_] n_^ g _g\_l)]ill_mjih^_hn i` nb_ Nipc_n <][^_gs i`
H_^c][f N]c_h]_m [h^ ch -524 [q [l^_^ nb_ ncnf_ i` H _lcn_^ N]c_hncmn i` nb_ Mommc[h
Ni]c[fcmn A_^_l[ f Nipc_n M_jo\fc]* C_ [fmi l_]_cp_^ nb_ Jl^_l i` G_hch( nb_ M_^ =[hh_l
i` Rile( nb_ Aclmn)?_al__ Jl^_l i` nb_ K[nlci nc] R[l [h^ m_p_l[f g_^[fm*

Ob_ Nipc_n Phcih b[m hin ihfs fimn [ jlig ch_hn m] c_h ncmn [h^ mola_ih \on [fmi
[ \ lcffc[h n [h^ _^o][n_^ f_[^_l [h^ n_[]b_l( [h^ [ gi^_mn( a_hnf_ [h^ ]b[lg cha j_lmih*

Ob_ fo]c^ g_gils i` < f_r[h^_l < f_r[h^lipc]b Gcg\_la q cff `il _p_l l_g [ch ch nb_
b_[lnm i` [ff qbi eh_q [h^ fip_^ bcg* Blioj i` ]i ff[\il[nilm [h^ m]c_hncmnm
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F = O K

/j^( Adj[hdWj_edWb ;ed]h[ii ed :khd Ad`kh_[i
Bkd[ +2|,-& +312& KjeYa^ebc& Km[Z[d

Kl_mc^_hn6 =_hn N*l_h m_h $?_hg[le%
>b[clg[h i` N]c_hnc`c] < ll[ha_g _hnm6 Bimn[ < lnolmih $Nq_^_h%
>b[clg[h i` Gi][f < ll[ha_g _hnm6 =_han Isf{h $Nq_^_h%
H_g\_lm i` nb_ >iggcnn__6 =ncld_ Noh^_ff $A ch f[h^%( Jf_ Paf[h^ $Iilq[s%( <l[f

= djlhmmih $D]_f[h^%
Ob_ Qnb* Dh n_ lh[ ncih[ f >ihal_mm ih =olh Dh dolc_m cm m]b_^of_^ `lig -4nb* ni ./l^*

i` Eoh_ -534*
<m ^_]c^_^ [ n nb _ DQnb* Dh n_ lh[ ncih[ f >ihal_mm nb_ p_ho_ i` nb_ Qnb* Dh n_lh[ncih[f

>ihal_mm q cff \_ N][h^ch[pc[( ch nb_ ]cns i` Nni]ebifg*
Kl_mc^_hn6 =_hn Nsl_hm_h $?_hg[le%
>b[clg [h i` N]c_hnc`c] < ll[ha_g _hnm6 Bimn[ < lnolmih $Nq_^_h%
Ob_ >ihal_mm b[ ff q cff \_ Aife_nm Com*
>b[clg [h i` Gi][f < ll[hag _hnm6 =_han Isf{h $Nq_^_h%*
Ob_ `clm n [hhioh]_g _hn q cff \_ cmmo_^ [\ion Iip_g\_l -532*
Ail `o l nb _ l ch`ilg [ncih jf_[m_ ]ih n[] n nb _ >ihal_mm*
<^^l_mm6 Qnb* Dh n_ lh[ ncih[ f >ihal_mm ih =olh Dhdolc_m( M @ N ,( F f[l[ Iill[ Fslei)

a [ n[h /-( -,1 .0 Nni]ebifg ( Nq_^_h*

L^[ :kb]Wh_Wd KeY_[jo e\ HbWij_Y Kkh][ho& \l[h]b ch Q[lh[( b_f^ [ N_mmcih ih
?_]_g\_l ./l^* -531 ih ä>iha_hcn[f ?_`_]nm [h^ nb_ cl O l_[ng _hn \s Kf[mnc] Nola_lsã*
Ob_ N_mmcih q[m ^_^c][ n_^ ni nb _ -,nb [hh cp_lm[ls i` nb _ ^_[nb i` <][^_g c]c[h A l[h )
ncó_e =olc[h( qbim_ h[g_ cm ]fim_fs ]ihh_]n_^ q cnb nb _ ^_p_fijg_hn i` =ofa[lc[h
mo la_ls [h^ jf[mns* Ob_ b_[^ i` nb_ \l[h]b ( F* Olimb_p( H*?*( >N]*( qbi ch[oao l[ n_^ nb_
N_mmcih( ch`ilg _^ ch nb_ ch nli^o]ncih [ff j_lmihm jl_m_h n \lc_`fs ih nb_ fc`_ [h^ qile
i` <][^_g c]c[h =olc[h [h^ l_[^ bcm f[mn f_] no l_ q bc]b nb_ ^_]_[m_^ b[^ hin \__h [\f_
[hs gil_ ni j l_m_h n bcg m_f`* Kf[mnc] mola_ihm( i lnbij_^cmnm( mnig [nimola_ihm( j_^c[nlc]
mola_ihm( ijbnb[fg ifiacmnm [h^ inif[lshaifiacmnm j[lnc] cj[ n_^ ch nb_ N_mmcih* -0 f_]nol_m
q _l_ b_f^ [h^ [ fcp_fs ^cm]ommcih `iffiq_^* H[hs i` nb _ j[lnc] cj [h nm ]ihnlc\on_^
p[fo[\f_ `ch^cham ih ]iha_hcn[ f ^_`_]nm ch hi lnb )_[mn_ lh =ofa[lc[*

Kli`* ?l* ?* M[h_p
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