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N ] c_h nc`c] D h m n c no n _ i ` H _^ c][ f M [^ ci fi a s ( J \h ch me $P NNM %
? cl_ ] ni l < * A * O ms \ ( ? i ] ni l i ` g _^ c] [ f m] c_h]_m

? _ j [ l ng _ h n i ` O l_ [ ng _ h n i ` n b _ M [ ^ c[ n ci h Dh do l c_ m
? cl_ ] ni l H * N* = [ l^ s n] b _ p ( ? i ] ni l i ` g _^ c] [ f m] c_h]_m

OC@ PN@ JA <I <POJGJBJPN NKGDO
NFDI AG<K DI OM@<OH@IO JA ?@G<T@?
M<?D<ODJI DI EPM D@N JA OC@ NFDI

H* N* =<M?TO>C@Q( TP* <* FDH( Q* ?* K@OMDF

< l[^c[ncih nb_l[js i` g[fcah[hn nogiolm [h^ i` mig_ inb_l ^cm_[m_m ][h \_
]igjb][n_^ \s [ fi][f ^[g[a_ i ` mech [h^ ^__j_l mi`n ncmmo_m ^o_ ni cll[^c[ncih * No]b
[fn_l[ncihm g[s ^_p_fij ^olcha nb_ jli]_^ol_ il ]fim_fs `iffiqcha cn $_[lfs l[^c[ncih
chdolc_m%( il fiha ncg_ [`n_l `chcmbcha nb_ l[^c[ncih nl_[ ng _hn $^_f[s_^ l[^c[ncih
chdolc_m%* Dh nb_ cll[^ c[n_^ tih_( nb_ l_a_h_l[ncp_ jli]_mm_m [l_ g[le_^fs l_jl_mm_^
[m [ ]ihm_ko_h]_ i ` nb_ ^cl_]n ^[g[a_ i` nb_ ]_ffm \s nb_ cihctcha l[^c[ncih $Fotch
-53/( Fitfip[ -533( Nnl_fch -534( R c_lhce -532 [h^ inb_lm% [h^ ^o_ ni mo\m_ko_hnfs
[fn_l_^ ncmmo_ [h^ l_acih[f ]cl]of[ncih i` \fii^ [h^ fsgjb $=[l^sn]b_p [h^ Oms\ -530
[h^ inb_lm%* Ob_m_ [l_ l_a[l^_^ ni \_ nb_ g[ch j[nbia_h_nc] `_[nol_m i` nb_ fi][f
l[^c[ncih chdolc_m*

Ob_ molac][f nl_[ ng _h n m__gm ni \_ nb_ \_mn g_nbi^( \s qbc]b nb_ fi][f l[^c[ncih
chdolc_m( _mj_]c[ffs nb_ l[^c[ncih mech of]_lm( ]iof^ \_ l_j[cl_^* D n ]ihmcmnm ch _r]cmcih
i` nb_ ^[g[a_^ ncmmo_m [h^ ch jf[mnc] l_]ihmnlo]ncih i` nb_ l_mofncha mech ^_`_]n
$Kifs[eip _ n [f* -530( =[l^sn]b_p [h^ Kijipmecd -532( Jm[go _n [f* -53-( Mi\ch)
mih -531 [h^ inb_lm%*

Q[lciom ech^m i ` nb_ mech jf[mnc_m( ^c``_lcha `lig nb_ `l__ mech jf[mns( ][h \_
oncfct_^7 `il _r[gjf_( nb_ A cf[ nipåm `f[j ]iff_]n_^ `lig ^cmn[h n j[lnm i` nb_ \i^s*
Ob_s \lcha [\ion aii^ l_mofnm( biq_p_l( nb_s jimm_mm g [hs ^l[q\[]em [m q_ff
$_*a* nb_ nl_[ ng _hn cm jlifiha_^ `il /à2 gihnbm( mj_]c[f jimcncihm [l_ l_kocl_^
^olcha gcal[ncih i` nb_ `f[j _n]*%*

Ob_ l_mofnm i` nb_ molac][f nl_[ ng _h n i` 54, j[nc_h nm mo``_lcha `lig nb_ fi][f
l[^c[ncih chdolc_m i` nb_ mech q_l_ [h[fsm_^* D n q[m ]ih]fo^_^ nb [ n nb_ `l__ mech
jf[mns omcha [ mjfcn mech al[`n i`n_h f_[^m ni aii^ l_mofnm [h^ g[e_m cn jimmc\f_ ni
mcgjfc`s nb_ ij_l[ncih [h^ ni mbiln_h nb_ ncg_ i` nl_[ ng _h n ]ihmc^_l[\fs*

Ob_ [^p[hn[a_m i ` nbcm g_nbi^ ]ihmcmn ch nb_ `[] n nb [ n nb_ mn[ n_ i ` \fii^ mojjfs
ch nb_ l_]cjc_hn \_^ ^i_m hi n jf[s [ ^_]cmcp_ lif_ ch b_[bha i` nb_ al[`n( nb [ n nb_
^_`_]nm i` [hs mct_ ][h \_ ]ip_l_^ [h^ nb [ n nb_ n_lgm i` nl_[ ng _h n ][h \_ mo\mn[h)
nc[ffs mbiln_h_^* Ob_m_ `_[nol_m jligjn_^ [ nbilioab mno^s( qbc]b q[m oh^_ln[e_h
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qcnb nb_ [cg ni _mncg [n_ nb_ _c`_]ncpcns i` nbcm ech^ i` nb_ jf[mns \inb ch nl_[ng_hn
i ` nb_ l[^c[ncih mech of]_lm [h^ ch [ jlial[gg i` nb_ jl_p_hncp_ nl_[ng _h n i` nb_
l[^c[ncih mech `c\lim_m*

H < O @ M D< G N < I ? H @ O C J ? N

Ob_ mech j f[mns oncfctcha nb_ mjfcn mech al[`n q[m [jjfc_^ \s -/- j[nc_hnm mo``_lcha
`lig l[^c[ncih mech chdolc_m $nb_ ^_f[s_^ l[^c[ncih of]_lm i]]oll_^ \s 52 j[nc_hnm(
nb_ l[^c[ncih `c\lim_m i` nb_ mech [h^ mo\]on[h_iom `[ n ncmmo_ \s /1 j[nc_hnm% ch nb_
[a_ l[hacha `lig -/ ni 4, _s[lm* Ob_ g[fcah[hn nl[hm`ilg [ncih i` nb_ ilcach[f
l[^c[ncih mech chdols q[m i\m_lp_^ \s -4 j[nc_hnm* Ob_ fi][fct[ncih [h^ mct_ i` nb_
l[^c[ncih chdolc_m \s nb_ j[nc_h nm [l_ mbiqh ch O[\f_ -*

O[\f_ -* Gi][fct[ncih [h^ mct_ i ` nb_ l[^ c[ ncih ch do ls

Gi][fct[ncih Ii* i`
j[ nc_h nm

< l_[ i ` nb _ ch do ls $]g.%

f_mm
nb [h 1, 1 - )- , , gil_

nb [h -,,

C [ cl ]ip_l i ` b_[^ .0 1 -4 -
E[q )`[]c[f l_acih -, . 4 ,
Obil[r 2 - / .
P jj_l _r nl_g cns -, 0 2 ,
Giq_l _r nl_g cns 0- 3 ./ --
B fon_[f l_acih -0 , -, 0
<\^ig ch[f q[ff 2 , . 0
=[]e ., / 0 -/

Oin[f -/- .. 30 /1

D n ][h \_ m__h `lig nb_ ^[ n[ nb [ n nb_ mjfcn mech al[`n q[m [jjfc_^ ni ^c``_l_hn
mcn_m i` nb_ chdols* Ob_ mct_ i ` nb_ l[^c[ncih chdols q[m al_[n_l nb[h 1, ]g. \s -,5
$4/*. !% j[nc_h nm $cn ]igjlcm_^ /,, ]g. il gil_ \s /- j[nc_hnm%*

Ob_ l[^c[ncih nb_l[js $[ mbiln)`i]om S )l[s nb_l[js [jjfc_^ \s 03 j[nc_hnm(
[h ilnbi)pifn[a_ S )l[s nb_l[js [jjfc_^ \s /5 j[nc_h nm [h^ [ ^ cmn[h n a[gg[)nb_l[js
[jjfc_^ \s 01 j[nc_hnm% q[m ch^c][n_^ \s* g[fcah[hn nogiolm $-,. j[nc_hnm% [h^ \s
hih)nogiol ^cm_[m_m $.5 j[nc_hnm%* Ob_ ni n[ f [\mil\_^ ^im_ ch nb_ l_acih i` nb_ mech
^[g[a_ q[m 3 ,,,à-2 ,,, l[^ ch nb_ ][m_ i` nb_ mbiln)`i]om S )l[s nb_l[js [h^
0 ,,,à-. ,,, l[^ ch nb_ ][m_ i` nb_ ^ cmn[h n S )l[s il a[gg[)nb_l[js* D n q[m i\n[ch_^
^olcha ih_ il m_p_l[f ]iolm_m i` nb_ nl_[ng _hn*

O b _ m o la c] [ f g _ nb i ^ m

< mech al[`n `ilg_^ \s [ ^_`chcn_ j [ ln i` nb_ mech nbc]eh_mm cm ][ff_^ [ mjfcn `f[j*
R cnb mig_ jl[]nc]_( nb_ l_]_hn _f_]nli^_lg[nig_m _h[\f_ ni ]on nb_ mjfcn mech al[`nm
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`lig ,*- gg ni nb_ `off nbc]eh_mm* < linil _f_]nli^_lg[nig_ i` mipc_n jli^o]ncih
HOMP 0.)-2,5)23 q cnb l_pifpcha ehcp_m q[m om_^ \s om* Ob_ a l[ `nåm nbc]eh_mm q[m
^_n_lgch_^ ch^cpc^o[ffs ch l_mj_]n ni l[^c][fcmg l_kocl_^ `il _r]cmcih i` nb_ ^[g[a_^
[h^ [fq[sm ch`_]n_^ ncmmo_m( ]b[l[]n_lcmnc]m i` nb_ l_]cjc_hn \_^( `onol_ `oh]ncih[f
fi[^ [h^ ]img_nc] _``_]n* D n q[m [mmog_^ nb [ n nb_ nbc]e_l qiof^ \_ nb_ al[`n( nb_
\_nn_l a l[ `nåm mn_[^ch_mm g cabn \_ [q[cn_^ ch nb_ `oh]ncih[ffs mnl[ch_^ l_acihm $b[h^
[h^ `iin% [h^ nb_ \_ nn_ l ]img_nc] l_mofnm ]iof^ \_ i\n[ch_^* Ciq_p_l( mo]b al[`nm
b_[f qilm_ nb[h nb_ nb ch ih_m* Ail nb_ nl_[ ng _h n i` nb_ l[^c[ncih mech chdolc_m( nb_
ijncg[f nbc]eh_mm i ` nb_ mech al[`n q[m ]ihmc^_l_^ ni \_ ,*1 gg* D ` [ mojjol[ncp_
ch`f[gg[ncih g cabn [lcm_ il [ l_f[ncp_fs oh`[piol[\f_ l_]cjc_hn \_^ q[m jl_m_hn
$j_lcimn_og( [jih_olimcm%( nb_l_ q[m [ ,*.à,*/ gg nbc]e al[`n oncfct_^* Dh nb_ ]_[m
i` [ q_ff)p[m]of[lct_^ \_^ $gom]f_m%( [ , *4à-*, gg nbc]e al[`n q[m om_^*

O[\f_ .* ? cmnlc\o ncih i ` j [ nc_h nm ch l_mj_]n ni nb_ nb c]eh_mm i ` nb_ mech `f[j

M _mo fn

B l[`nåm nb c]eh_mm
$gg%

Ii* i`
ij_l[ncihm ni n[ f l_]ip_ls j[ lnc[ f il ni n[ f h_]limcm

[\m* 8s+i [\m*
!

,*/ à,*0 0/ 0, 5/*, / 3*,

,*1 à,*2 21 15 5,*4 2 5*.

B>ê- -2 -. 31*, 0 .1*,

,*5 à-*, 3 / 0.*3 0 13*/

Oin[f -/-
$-,, i+,% --0 43*, -3 -/*,

< ^cmnlc\oncih i ` j[nc_h nm ch l_mj_]n ni nb_ nbc]eh_mm i` nb_ oncfct_^ al[`n [h^ ni
nb_ l_mofn i` nb_ mech j f[mns cm mbiqh ch O[\f_ .*

Ob_ ^_m]lc\_^ m_ko_h]_ i` nb_ molac][f n_]bhcko_m q[m `iffiq_^* Ob_ ij_l[ncih
q[m mn[ln_^ \s _r]cmcih i` nb_ ncmmo_m ^[g[a_^ \s cll[^c[ncih( j_l`ilg_^ ch nb_ fcgcnm
i` nb_ hilg[f ncmmo_ niq[l^m nb_ j_lcjb_ls [h^ nb_ ^_jnb i` nb_ chdols* D n cm cgjiln[hn
ni jl_p_hn ]ihn[g ch[ncih i` nb_ ij_l[ncih qioh^ [h^ [ \f__^cha chni cn* Ob_ [m_jnc]
g_[mol_m mbiof^ \_ mnlc] nfs g[chn[ch_^( [m i`n_h l[^c[ncih of]_lm [l_ _r]cm_^ $nb_
of]_l cm _r]cm_^ ch ni ni ( hi n ^cmm_]ncha cnm \innig 7 nb_ chmnlog_hnm [l_ _r]b[ha_^
_n]*%* Rb_h nb_ `off b[_gimn[mcm cm []bc_p_^ $\s fca[nol_m( fi][f b_[nb [jjfc][ncih(
b[_gimn[nc] mifoncihm _n]*%( nb_ mct_ i` nb_ `ilg_^ ^_`_]n cm ][l_`offs g_[mol_^ [h^
nb_ ^_lg[nig_ cm ]ill_mjih^chafs m_n oj* Dh pc_q i` nb_ [\ip_ ]ihmc^_l[ncihm( nb_
g[ahcno^_ i` nb_ ^_lg[nig_åm ]f_[l[h]_ cm ][fc\l[n_^* Ob_ ^ihil mcn_ $omo[ffs nb_
[hn_lci)f[n_l[f mol`[]_ i` nb_ `_gil[f l_acih% cm mg_[l_^ qcnb [ p[m_fch_ [h^ nb_ mech
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`f[j cm ]on( qbcf_ nb_ [mmcmn[hn cm jc]echa oj nb_ al[`n [jj_[lcha ch nb_ ^_lg[nig_*
Ob_ ^ihil mcn_ cm nb_h ]ip_l_^ \s [ al_[m_^ \[h^[a_( qbc]b cm `clmnfs ]b[ha_^ 2à4
^[sm f[n_l* D ` [ mjfcn `f[j ,*0à,*3 gg nbc]e cm ]iff_]n_^( nb_h nb_ ^ihil l_acih b_[fm
oj ^olcha -.à-1 ^[sm*

A ca * D * [ à O b _ ]b li h c] l [ ^ c[ n ci h o f] _ l fi ][ fct _^ i h nb _ l ca b n mb ch i ` nb _ j [ n c _ h n B*
04 s _ [ lm i f^ * < mb i l n) `i ]o m S ) l [ s nb _ l [ j s q [m [ j j fc_ ^ $ ni n[ f ^ i m_ -, .,, l[ ^ % ^o_ ni
g _ f[ h i \ f[ m nig [ i ` nb _ me ch ( \ à O b _ m[g _ j [ n c_ h n * O b _ ] i h ^ cnci h `i ffiq cha nb _ mech
j f[ m ns o ncf ct ch a nb _ mj f c n me ch a l [ ` n $-. ^ [s m % * < ni n[ f l _ ] i p _ ls i ` nb _ a l[ ` n [ h ^ [ aii^

]i mg _ nc] _``_] n ] [h \ _ h i nc] _ ^ *

Ob_l_[`n_l( ch]cmcihm [\ion -à. gg fiha [l_ g[^_ ih nb_ al[`n( [jjlircg[n_fs
ih_ j_l _[]b ]g.( [h^ nb_ al[`n cm m_qh ni nb_ g[lachm i` nb_ ^_`_]n \s m_j[l[n_
monol_m* Dh il^_l ni []bc_p_ ]fim_ ]ihn[]n i` nb_ `f[j qcnb nb_ qioh^ mol`[]_( nb_
monol_^ `f[j cm jl_mm_^ \s \_[^m [h^ h[jechm [h^ nb_h nc_^ oj \s monol_ nbl_[^m(
nbom l_m_g\fcha [h âog\l_ff[ä * Ob_ l_mofncha jl_mmol_ g[e_m nb_ al[`n ni `cn ]fim_fs
[h^ m_]ol_m nb_ ][jcff[ls b[_gimn[mcm* Ob_ ch`f[gg[nils _rmo^[n_ ][h j[mm nblioab
nb_ ch]cmcihm [h^ cm [\mil\_^ \s nb_ \[h^[a_* Dh il^_l ni jl_p_hn nb_ ch`_]ncih
[fl_[^s ^olcha nb_ ij_l[ncih( nb_ \[h^[a_ b[m \__h mi[e_^ oj \s -,! mifoncih
i` ^cg_nbsfmofjbirc^_ $?HNJ%* Obcm jli]_^ol_ cm l_j_[n_^ _p_ls ^[s ^olcha nb_
h_rn 1à3 ^[sm* D ` `olnb_l ]iolm_ cm oh]igjfc][n_^( nb_ \[h^[a_ ][h \_ l_gip_^
ih nb_ 2nbà3nb ^[s [h^ nb_ monol_m [l_ n[e_h i`` ih nb_ 3nbà4nb ^[s*

M @ N P G O N < I ? ? D N > P N N D J I

Ob_ ]ill_]n ]bic]_ i` nb_ mech a l[ `nåm nbc]eh_mm( j_]ofc[l b[_gimn[mcm( ch]cmcihm
g[^_ ih nb_ al[`n( [jjfc][ncih i` nb_ gi^_l[n_ jl_mmol_ \s g_[hm i ` [ \[h^[a_ [h^
monol_m [h^ [ ]ihmn[hn g[chn_h[h]_ i` nb_ q_n ]ih^cncih i` nb_ qioh^ \s ?HNJ
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mifoncih [l_ nb_ gimn cg jiln[h n ^_n[cfm i` nb_ mjfcn mech al[`n j f[mns nb [ n `[piol[\fs
ch`fo_h]_ nb_ l_mofnm i` nl_[ ng _h n i` nb_ j[nc_h nm mo``_lcha `lig f[n_ ]ihm_ko_h]_m
i` nb_ l[^c[ncih chdolc_m i ` nb_ mech*

Aca * .* [ à O b_ j [ n c _ h n P *( 0/ s _ [ lm i f^ * O b _ ]b li h c] l[ ^ c[ n ci h o f] _ l $., S -4 ]g % fi][ fct_^
ih nb _ f[ n_ l[ f mo l`[ ] _ i ` nb _ f_ ` n nb ca b ( q b c] b ^ _p _ fi j _^ ih_ s _ [ l [ ` n_ l nb _ S ) l [ s nb _ l [ j s
i ` nb _ me ch ] [h ] _ l ( \ à O b_ m[g _ j [ n c _ h n ( /, ^ [ s m [ ` n_ l nb _ `l__ me ch j f[ m ns o ncf ct ch a
nb _ mj fc n a l [ ` n $, *1 g g %* ? o l ch a nb _ j i m ni j _ l[ n ci h [ f j _ l ci ^ ( [ h _ ] li m cm . r - ]g f[ la _

q [m i \ m_ lp _^ ch nb _ ] _ h nl_ i ` nb _ a l[ ` n * D n q [m l_ ]i p _ l_^ m_]i h^ [ lcfs *

Ob_ `l__ mech j f[mns ioabn hi n ni \_ ]ihmc^_l_^ [m [hinb_l [fn_lh[ncp_ q[s
ch l_mj_]n ni inb_l g_nbi^m i` nb_ mech jf[mns* D n cm [jjfc_^ ch nb_ ][m_m( qb_h nb_
mct_ i` nb_ l[^c[ncih ch do ls cm ]ihmc^_l[\fs f[la_ [h^ nb_ l_]cjc_hn \_^ jl_j[l_^
`il nb_ mjfcn mech al[`n cm q_ff p[m]of[lct_^ [h^ cm hi n ]ihn[g ch[n_^ $=[l^sn]b_p
[h^ Kijipmecd -532%*

Aoff b_[fcha i ` nb_ mech al[`nm q[m i\m_lp_^ \s --0 $43*, !% j[nc_hnm nb [ n
mo``_l_^ `lig nb_ ]blihc] mech of]_lm ][om_^ \s cll[^c[ncih* =s -3 $-/*, !% j[nc_hnm(
[ j[lnc[f $2 j[nc_hnm% il ni n[ f $-- j[nc_hnm% h_]limcm i` nb_ al[`n i]]oll_^* Dh nb_ ][m_
i` j[lnc[f h_]lim_m i ` nb_ mech al[`nm( nb_ qioh^m q_l_ b_[f_^ oj m_]ih^[lcfs ^olcha
nb_ mo\m_ko_hn -à- -+. gihnbm $Aca* .%*

Obom( nb_ `[piol[\f_ l_mofnm i` nb_ mech j f[mns oncfctcha nb_ mjfcn mech al[`n
q_l_ i\m_lp_^ \s -., $5-*2 !% j[nc_hnm* Ob_ [jjfc][ncih i` nb_ nbc]e al[`nm $- gg
il gil_% \s 0 j[nc_h nm [h^ ^_p_fijg_hn i` nb_ mojjol[ncp_ ch`_]ncihm \s 3 j[nc_h nm
q_l_ nb_ l_[mihm i` nb_ ni n[ f h_]lim_m i ` nb_ mech `f[j*

Aiffiqcha nb_ mech j f[mns oncfctcha nb_ mjfcn mech al[`n( nb_ nl_[ ng _h n f[mn_^
`il ./*2 c 0*2 ^[sm* & H* O*
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MOGG;LS

Ob_ ^_f[s_^ l[^c[ncih fi][f chdolc_m i` nb_ mech $l[^c[ncih of]_lm( l[^c[ncih
`c\lim_m% [l_ ]b[l[]n_lct_^ \s l_jl_mmcih i` nb_ l_j[l[ ni ls jli]_mm_m ch nb_ cll[^c[n_^
tih_* Ob_l_`il_( nb_ `l__ mech j f[mns oncfctcha nb_ mjfcn mech al[`n ][h \_ mo]]_mm`offs
[jjfc_^* Obcm ech^ i` nb_ mech j f[mns q[m ]bim_h( [m nb_ nb ch al[`n cm mn[\cf_ [h^
ch^_j_h^_hn `lig nb_ ]ih^cncihm i` \fii^ mojjfs i` nb_ l_]cjc_hn \_^* Ob_ mjfcn)mech
al[`nm q_l_ om_^ \s -/- j[nc_h nm mo``_lcha `lig l[^c[ncih of]_lm $-,. j[nc_hnm% [h^
l[^c[ncih `c\lim_m $.5 j[nc_hnm% [h^ 5- &, ! i` nb_ j[nc_h nm q_l_ l_]ip_l_^*

M x N P H x

C*Yhh da[Y lagf ëmf _j]^^] \]jeg(vha\]je aim] Ymlg dg_m] ]f [Yk \m ljYal]e ]fl \] ,"Ydl]jYlagf
lYj\an] \] dY h]Ym hYj jY\aYlagf

= [ l ^ s õ _ p H* N*( F cg E o * < *( K _ n l c e Q * ? *

G å[ f n_ l[ n ci h fi ][ f_ n[ l^ cp _ ^ _ f[ j _ [ o j [ l l [ ^ c[ n ci h $o f]_ l_ ^ _ l[ ^ c[ n ci h ( `c\lim_
^ _ l[ ^ c[ nci h % _ m n ] [ l[ ] nz l cm z _ j [ l o h _ l_ j l_ m m ci h ^_m j li ] _mmo m ^ _ l_ j [ l [ n ci h ^ [ h m f[ tih_
\ lo fz _ * > å_ m n j i o lk o i c i h j _ o n [p _] mo ]]ùm [ j j fck o _ l o h _ j f[ m nc_ ] o n[ h z _ `c\ l_ [ Då[c^_
^ åo h _ al_``_ ^ _ lg i )z j c^ _ lg ck o _ * >_ ns j _ ^ _ f[ j f[ m nc_ ] o n[ h z _ [ z nz ]bi cm c_ j[ l]_ko _
f_ n l [ h m j f[ h n y n `ch _ m n m n[ \ f_ _ n h _ ^ z j _h ^ j [ m ^ _m ]i h ^ cnci h m ^ _ -å[j j li p cm ci h _g _h n
j [ l f_ m[ h a ^ o `cn k o c ^ i c n -å[ ]_o _ cffcl * I io m [p i h m [ j j fck o z ^ _m al_``_m ^ _ lg i )zj c^_ lg cko_m
m o l -/- j [ n c _ h nm ^ i h n -,. z n[ c_ h n [ n n _ ch n m j [ l ^_m o f]_ l_ m ^ _ l [ ^ c[ n ci h _ n .5 j [ l ^_m
`c\ li m_m ^ _ l [ ^ c[ n ci h * 5 - (0! ^_m j [ n c _ h nm i h n ao z lc*

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

;fo]f\mf_ \]k Ymlg dg_]f \]jeg]ha\]jeYd]f NjYfkhdYflYl]k Z]a \]j < ]`Yf\ dmf_ khYl]j
MljY`dmf_kk[`u\]f \]j BYml

= [ l ^ s n m ] b _ q H * N*( F cg E o * < *( K _ n l c e Q * ? *

? c_ m j y n_ h | l n f c] b _ h N nl[ b fo h a m m] b y ^ _ h ^ _ l C [ o n $N n l [ b fo h a m o fe o m ( N nl[b fo ha m )
`c\ lim_% m ch ^ ] b [ l [ e n_ l c m c_ l n ^ o l] b ^ c_ M _j l_ m m ci h ^ _ l l _ j [ l [ n cp _ h K li t _ mm_ ch ^ _ l \_)
m n l [ b f n_ h U ih_* ? _ mb [ f\ e [ h h ^ c_ `l_ c_ C [ o j nj f[ m n ce g cn _ ch _g ^ _ lg i _j c^ _ lg [ f_ h O l[h m )
j f[ h n y n _ l`i l fa l_ c] b \ [ h o nt n q _ l^ _h * ? c_ m_ l O s j ^ _ l C [ o n j f[ m n ce q o l^ _ a _q [b fn ( q_cf
^ [ m ^ cch h _ O l [ h m j f[ h ny n m n[ \ c f c m n o h ^ h c] b n p i h ^ _ h = _^ ch a o h a _h ^ _ l = fo np _ lmi la o ha
^ _ m = _ nn_ m [ \ b [ h a n ( ^ [ m _m [ o `h _ bg _h mi cf* ? _ lg i _j c^ _ lg [ f_ O l[ h m j f[ h ny n_ \ _ h o nt n_h
q cl \_ c -/- K [ n c_ h n_ h g cn N nl[ b fo h a ma _ m]bq ccl_h $-,. K [ n c_ h n_ h % o h ^ N nl[b fo ha m `c\ li m_h
$.5 K [ n c_ h n_ h % à 5-(0 ! ^ _ l K [ n c_ h n_ h q o l^ _ h a _ b _ cf n*

M @ N P H @ I

Okg \]d afb]jlg \]jeg(]ha\]jeYd Ymlx dg_g ]f ]d ljYlYe a]flg \] \]l]jagjgk lYj\agk \] dY ha]d
hgj Y[[axf \] dY k jY[aY[agf]k

= [ l ^ s õ _ p ( H * N *( F cg ( E o * < *( K _ n † { e ( Q * ? *

@ f ^ _ n_ l ci li n[ l ^ ci fi ][ f ^ _ f[ j c_ f( i ] [m ci h [^ i j i l f[ m l[ ^ c[ ] ci h _ m $} f]_ l[ ^_ l[^ c[)
] ci h _ m ( `c\ limim ^ _ l[^ c[ ] ci h _ m % m_ ] [ l[ ] n_ l ct [ h j i l o h [ l_ j l_ m c| h ^ _ fim j li]_mi m ^_
l _ j [ l[ ] c| h _h f[ t i h [ l [ ^ c[ ^ [ * K i l _ m ni j o _ ^ _ m_ l o ncf ct [ ^ i ]ih zr cni f[ j f[ m n c[ ]o nyh _[
` c\ l_ g _^ c[ h n_ ch d_ l ni ^ _ lg i )_ j cn_ fc[ f * @ m n_ n cj i ^ _ j f[ m n c[ ] o ny h _ [ `o _ _ f_ dc^ i ji lko_
_f n l [ h m j f[ h n_ ^ _ fa [^i _m _ m n[ \ f_ s hi _m ^ _ j _h ^ c_ h n_ ^ _ f[ m ]ih^ c] ci h _m ^ _ cll ca [ nci h
m[hao ch _ [ ^ _ f_]bi k o _ fi l_] c\ _ *
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Dh d_ l ni m ^ _ lg | _j c^ _ lg c[ f_ m b _g i m o ncf ct [ ^ i _h -/- j [ ] c_ h n_ m 7 ]ih } f]_ l[m j li p i ][^ [ m
jil l[^ c[ ] ci h _ m $-,. j [] c_h n_ m % s ]ih `c\ li mcm ] [o m[^ [ m j i l l[ ^ c[ ] ci h _ m .5 j [ ] c_ h n_ m à
s _f 5- (0! ^_ fim j [ ] c_ h n_ m m_ m [ h [ li h *

M @ A @ M @ I > @ N

-* <Yj\ql[`]n' H* N*( Jghgnkc ab' Q* < *6
Ob_ P m_ i ` N e ch K f[ m n c_ m ch O l_ [ ng _ h n i `
nb _ ? _ f[s _^ M [ ^ c[ n ci h N e ch Dh do l c_ m * $Dh
M ommc[h *% Q _ m nh * F b cl * / 6 4.( -532*
.* <Yj\ql[`]n' H* N*( NkqZ' <* @ ) 6 O b _

>ih^cncihm i ` nb _ G i ][ f = fi i ^ N o j j fs \s
nb _ ? _f[s_^ M [ ^ c[ n ci h N e ch Dh do l c_ m * $ Dh
M ommc[h *% H _^* M [ ^ ci f * -5+. 6 03( -530*
/* EgrdgnY' <* Q *6 K i mm c\ f_ > ihm_ko_h]_m

i ` nb _ J la[h [ h ^ O cm mo _ ? [g [a _ \ s nb _
M [^ c[ nci h O b _ l[ j s ] ` nb _ H [ fca h [ h n O o )
giolm* $Dh M o mm c[ h *% H _^* M [ ^ ci f * -. 6 3-(
-533*
/) Emraf ' <* H *6 H i f_]o f[ l M [^ ci \ ci fi a s

i ` nb _ >_ff I o ] f_o m * $ Dh M o mm c[ h *% H im]iq
-53/*
1* JgdqYcgn' Q* < *( <gjakgn' @* N*( >e al(

ja]nY' Q* N * 6 N o la c] [ f O l _ [ ng _ h n g ^ > ih m_ )

ko _h ]_ m i ` nb _ M [ ^ c[ n ci h = o lh m * $ Dh M o m )
m c[ h *% H im]iq -530*
2* Mlj]daf' B* H *6 M _a _h _ l[ n cp _ K li ]_mm_ m

ch ? _p _ fi jg _h n [ h ^ C _ [ fch a i ` nb _ M [ ^ c[ )
n ci h Dh do l s * $ Dh M o mm c[ h *% H im]iq -534*
3* IkYem' P)' E af a[` a' H )' B ajgk` a' H)

Yf\ gl`]jk5 No la c] [ f O l_ [ ng _ h n `i l G i][ f
M [ ^ c[ n ci h Dh do l c_ m A i ffiq cha M [ ^ ci nb _ )
l[ j s * I cj j i h N [ ca [ c T a [ e [ c F [ cm b c -5+4 6
/23( -53-*
4* LgZafkgf ' ?* Q ) 6 N o la c] [ f K li \ f_g m

ch nb _ @ r ] cm ci h [ h ^ M _ j [ cl i ` M [ ^ c[ n_ ^ O cm )
mo_ * K f[ m n ( l _ ] i h m nl * N o la * 11+- 6 0-( -531*
5* Q a]jfac ' B *6 M [ ^ ci \ ci fi a c] [ f N no ^ c_ m

i ` > fch c][ f K li \ f_g m ch M [ ^ ci nb _ l[ j s * D h 6
M [ ^ ci nb _ l [ j s ch H i^_lh > fch c][f K l[ ] nc] _ (
_^ * C * K * C i j _ m ni h _ ( j * /3* G i h ^ i h -532*
J nb _ l f c n_ l [ no l _ [ n nb _ [ o nb i lm *

? l H * N* = [ l^ s nb _ p N ] c_ h nc` c_ D h m n c n o n _ i ` H _^ c][ f M [^ ci fi a s
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;=N; =B CLOLA C; ? JF;MN C=;? ( --) -) ,43+

F _ ci P h cp _ l m c ns N ]bii f i ` H _^ c] ch _ ( O iesi $E [ j [ h %
? _ j [ l ng _ h n i ` K f[ m n c] [ h ^ M _ ] i h m nlo ] ncp _ N o la _ ls

> b [ clg [h O * A o d ch i H * ? * A * < * >* N*

JI@ )NO<B@ M@>JINOMP>O DJI
JA < @NJ KC<BJ NOJH@ RDOC < G<ODNN DHPN

?JMND HTJ>PO<I@JPN AG<K
<I? < K@>OJM<GDN H< EJ M HTJ>PO<I@JPN AG<K

$><N@ M@KJMO%
T* H<MPT<H<( C* I<F<EDH<( O* APEDIJ

<`n_l _r]cmcihm `il ][l]chig[ i` nb_ _mijb[aom( l_]ihmnlo]ncih cm _mm_hnc[f ni
[ffiq nb_ j[nc_h n ni mq[ffiq bcm m[fcp[ [h^ ni _[ n ]ig`iln[\fs*

Rb_h [ jlcg [ls l_]ihmnlo]ncih b[m `[cf_^ il b[m hi n \__h []]igjfcmb_^( cn
l_kocl_m m_]ih^[ls l_]ihmnlo]ncih* M_]ihmnlo]ncih qcnb fi][f `f[jm i`n_h `[cfm(
\_][om_ i` nb_ jiil \fii^ mojjfs ^o_ ni nb_ jl_pciom l[^c[ncih [h^ m][llcha [h^
mig_ncg_m jiil qioh^ b_[fcha [h^ \[^ ]ih^cncih i` nb_ j[nc_h n* Ob_ ^c``c]ofnc_m
_h]iohn_l_^ ch l_]ihmnlo]ncih [l_ g[ahc`c_^*

< \_nn_l oh^_lmn[h^cha i` nb_ `oh]ncih[f \fii^ mojjfs i` mech [h^ gom]f_ b[m
_pifp_^ ch l_]_hn s_[lm( [h^ nbcm h_q ehiqf_^a_ b[m f_^ ni [ l[ncih[f msmn_g i` `f[j
^_mcah [h^ l_mofn_^ ch `f[jm qbc]b [l_ gil_ jl_]cm_ ch mct_ [h^ mb[j_ [h^ gil_
jl_^c]n[\f_ ch pc[\cfcns*

R_ mno^c_^ ch [ jl_ij_l[ncp_ [hacial[jbs nb [ n nb_ j_]nil[fcm g[dil gsi]o)
n[h_iom `f[j cm [^_ko[n_ ni l_mol`[]_ ^_`_]nm i` nb_ ion_l mol`[]_ i` nb_ _mijb[ai)
mnig_* Ob_ j_]nil[fcm g[dil gsi]on[h_iom `f[j cm moj_lcil ni nb_ ?)K* `f[j \_][om_
i ` jimmc\f_ ^[g[a_m ni nb_ j_l`il[nil i` ch n_lh[f g[gg[ls p_mm_fm \s nb_ `clmn
ij_l[ncih* $Aca* f[ ( \*%

Ob_ f[ncmmcgom ^ilmc gsi]on[h_iom cmf[h^ `f[j ][h mojjfs nb_ chh_l lif_ i` nb_
fimn _mijb[aom mo``c]c_hnfs*

R_ jl_m_hn [ ih_)mn[a_ g_nbi^ `il nb_ l_j[cl i` _mijb[aom omcha nb_m_ nqi
gsi]on[h_iom `f[jm*

> [m_ M _ j i l n
< 3/)s_[l)if^ g[f_ b[^ [ f[la_ _mijb[aimnig_ ih nb_ ]b_mn l_mofncha `lig nb_

ij_l[ncih i ` nb_ ][l]chig[ i` _mijb[aom* $O/ Ii Hi%* C_ b[^ b[^ [ l[^c[ncih
nl_[ ng _hn qcnb 1,,, l[^ ip_l 0 q__em jlcil ni nb_ ij_l[ncih* Kimnij_l[ncp_fs nb_
qioh^m \lie_ ^iqh \_][om_ i` h_]limcm [ n nb_ _h^ i` nb_ mnig[]b lif_ [h^ ]igjf_r
ch`_]ncih* Ob_l_ l_g[ch_^ nb_ f[la_ _mijb[aimnig_ ih nb_ j[nc_h n* C_ q[m l_`_ll_^
ni om / gihnbm [`n_l nb_ ij_l[ncih( `il l_j[cl i` nb_ _mijb[aom* $Aca* .*%

4,



C

Aca * f[ N o j _ l m_ f_ ] ncp _ [ h a ci a l[ j b s i ` nb i l [ ] | )[ ] lig ch [ f [ l n_ ls * à A ca * f\ KB @ -
l_p_[f_m me ch p [ m] o f[ l n _ l l c ni ls i ` nb i l[ ] i [ ] lig ch [ f [ l n_ l s ih nb _ ] b _ m n( $fch _^ [ l_ [ %

ca) .* < f[ la _ _ mi j b [a i m nig _ [ ` n_ l nb _ i j _ l[ n ci h i ` nb _ ] [ l] ch ig [ i ` nb _ _mi j b [ao m *
J ch ng _h n ni j l _ p _ h n ^ _ lg [ nc n cm cm [ j j fc_ ^ [ li o h ^ nb _ m ni h _ * à A ca * /[ ? _mcah i ` f[ n cm )

m cg o m ^ i lm c g s i ]o n[ h _ i o m `f[j `i l ch h _ l fch ch a *

3,



Ob_ chh_l fchcha `il nb_ _mijb[aom q[m jlipc^_^ \s nb_ mech i` nb_ f_`n ^ilm[f
nlohe ( ][llc_^ ih nb_ oh^_lfscha f[ncmmcgom ^ilmc gom]f_* $Aca* /[*% R_ jl_m_lp_^ nb_
nbil[]i^ilm[f h_olip[m]of[l \oh^f_ [h^ nb_ jlircg[f [ nn[]bg _hn i` nb_ f[ncmmcgom

A ca * /\ G [ ncm m cg o m ^ i lm c g s i ]o n[ h _i o m cm f[ h ^ `f[j cm _ f_ p [ n_ ^ ( j l_ m_ lp ch a nb _ nb i l[ ] i )
^ i lm[ f p _mm_ fm [ h ^ j li r cg [ f [ n n [ ] b g _ h n i ` nb _ g om] f_ *

^ilmc gom]f_* < fJ r -. ]g mech cmf[h^ ih nb_ f[ncmmcgom gom]f_ q[m monol_^ ni nb_
g[lachm i` nb_ _mijb[aimnig_ [h^ q[m monol_^ [m [ liff* $Aca* /\( ]*% <h^ nb_ gom]f_
q[m monol_^ ip_l nbcm ni jlipc^_ [ m_]ih^ f[s_l i` ]fimol_* $Aca* /^*%

A ca * /] -, r -. ]g me ch cm f[ h ^ m o no l_ ^ [ m [ li ff* à A ca * /^ O b _ g o m] f_ cm m o no l _ ^ ni j lip c^ _
m_]i h^ f[ s _ l i ` ] fi mo l_ *



Aca* 0[ K l_ i j _ l[ n cp _ p c_q i ` j _ ] ni l[ f cm g [ di l g s i ]o n[ h _i o m `f[j * à A ca * 0\ K _ ] ni l[ fcm
g [ di l g s i ]o n[ h _i o m `f[j cm _ f_ p [ n_ ^ $]o n[h _io m mc^_%*

A ca * 0] K i m n_ l ci l m c^ _ i ` nb _ ` f[j * O b i l[]i [] lig ch [ f h _ o li p [ m] o f[ l \ o h ^ f_ $[ lliq %* à
A ca * 1 M _ mo fnm *

4/



Ob_ _rn_lh[f qc^_ qioh^ i` nb_ ]b_mn q[m ]ip_l_^ nb_h q cnb [ lcabn j_]nil[fcm
g[dil gsi]on[h_iom `f[j( qbcf_ mjfcn mech al[`n q[m [jjfc^ ih nb_ ^ihil mcn_*
$Aca* 0[( \( ]*%

Ob_ j[nc_h n ^c^ q_ff jimnij_l[ncp_fs [h^ nb_ [l_[ b_[f_^ jlcg[lcfs* $Aca* 1*%

? D N > P N N D J I

Ob_ [^p[hn[a_ i` gsi]on[h_iom `f[j cm ni \_ _f_p[n_^ [h^ nl[hm`_ll_^ ch ih_)
)mn[a_ ch nb_cl [rc[f [l_[*

Ob_ f[ncmmcgom ^ilmc gom]f_ cm [ `f[n gom]f_ [h^ cnm \fii^ mojjfs ]ig_m `lig
nb_ nbil[]i^ilm[f p_mm_fm \l[h]b_^ `lig mo\m][jof[l p_mm_fm* D nm ip_lfscha mech ][h
\_ _f_p[n_^ qcnb oh^_lfscha gom]f_ [m [ gsi]on[h_iom `f[j*

Ob_ \fii^ mojjfs ni nb_ j_]nil[fcm g[dil gom]f_ ]ig_m `lig nbil[]c] \l[h]b
i` nb_ nbil[]i)[]ligch[f p_mm_fm* Ob_ j_]nil[f gsi]on[h_iom `f[j cm [fmi [p[cf[\f_
ih nb_ j_]nil[fcm g[dil gom]f_*

<]]il^cha ni iol jl_ij_l[ncp_ [hacial[jbs [h^ jlimn[al[h^ch @ - chd_]ncih(
nbil[]i)[]ligch[f [ln_ls mbiqm cnm [rc[f j [ nn_ lh [l_[ ih nb_ ]b_mn* Dh nbcm ][m_ cn
q[m momj_]n_^ nb [ n nb_l_ q[m [ ^[g[a_ ni j_l`il[nil i` ch n_lh[f g[gg[ls p_mm_fm
mojjfcha ?)K `f[j( \_][om_ nb_ mnig[]b lif_ b[^ \__h chnli^o]_^ oh^_l nb_ mech
ip_l nb_ mn_lhog [ n nb_ `clmn ij_l[ncih* Ob_m_ `f[jm b[p_ j_lg [h_hn j_^c]f_m [h^
l_n[chm nb_cl ilcach[f \fii^ mojjfs( [h^ nb_cl ãn[e _ å^i_m hi n ^_j_h^ ih nb_ l_]c_jc_hn
\_^m*

Ob_ gom]f_m ch nb_m_ gsi]on[h_iom `f[j ][h \_ [h [c^ ni i\n[ch [ q[n_l)ncabn
]fimol_ ip_l nb_ chh_l monol_ fch_ ni jl_p_hn `lig `cmn_fm \s mj_]c`c] [h[nigc][f
]b[l[]n_l [h^ _rjimcha \[]n_lc[f `fil[*

N P H H < M T

Jh_)mn[a_ l_]ihmnlo]ncih i` [ _mijb[aimnig_ qcnb [ f[ncmmcgom ^ilmc gsi)
]on[h_iom `f[j `il chh_l fchcha [h^ [ j_]nil[fcm g[dil gsi]on[h_iom `f[j `il ion_l
]ip_l[a_ cm ^_m]lc\_^*

M @ N P H x

L][gfkljm[lagf \m \v^Yml \] ,Ég]kgh`Y_] hYj mf] ghvjYlagf m ladakYlagf \]k dYeZ]Ymp
[mlYfge mk[mdY aj]k \] e ) dYlakkae mk \gjka ]l e ) h][lgjYdak \gjka

H [ l o s [ g [ T *( I [ e [ d c g [ C *( A o d c h i O *

Jh ^ _ ] l c n f[ l_ ] i h m nlo ] n ci h ^ o ^ z `[ o n ^ _ D åi _ mi jb [a _ j [ l o h _ i j z l[ n ci h o n cf c m [ h n
f_ f[g \ _ [o ] o n[ h ig o m]o f[ cl_ g * f[ n cm m cg o m ^ i lm c j i o l -åz j cnb z fcog ch nz l c_ o l_ _ n f_ f[g \_[o
] o n[ h ig o m]o f[ cl_ g * j _ ] ni l[ f cm g [ di l cm j i o l f[ ]io ]b _ ] i o p lh h n_ _ r nz l c_ o l_ *

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

Q a]\]j`]jkl]ddmf_ \]k M[`dmf\\]^]clk af ]af]j Ih]jYlagf mfl]j ;fo]f\mf_
ngf BYmle mkc]ddYhh]f ngf e ) dY lakkae mk \gjka mf\ e ) h][lgjYdak e Ybgj

H [ l o s [ g [ T *( I [ e [ d c g [ C *( A o d c h i O*

@ m q o l^ _ ^ c_ ch _ ch _g @ ch a l c` ` ^ o l] b a _ `o b l n_ R c_ ^ _ lb _ lm n_ ffo h a ^ _m N ]b foh^^_ `_e nm
\ _ m]b lc_ \ _h ( \ _ c ^ _ l _ ch C [ o ng o me _ f f[ j j _ h ^_m g * f[ n cm m cg o m ^ i lm c `o l ^ c_ ch h _ l_ N]b c]b n
o h ^ _ ch C [ o ng o me _ ff[ j j _ h ^_m g * j _ ] ni l[ f cm g [ di l `o l ^ c_ yo mm_ l_ ? ]]e m]b c] b n [ha_q _h)
^ _ n q o l^ _ *
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M @ N P H @ I

L][gfkljm[[axf \] mf \]^][lg \] ]kx^Y_g e ]\aYfl] gh]jY[axf ]f dY im] k] mkx mf dxZmdg
\] l]ba\g \]e gemk[m dYj \]d e yk[m dg dYlakkae mk \gjka q \]d e yk[m dg h][lgjYdak eYqgj

H [ l o s [ g [ T *( DN O [ e [ dcg [ C *( A o d c h i O *

@ h _f n l [ \ [ di m_ ^ _ m] lc\ _ f[ l_ ] i h m nlo ] ] c| h ^_ o h ^ _ `_ ] ni ^_ _m| `[ai g _^ c[ h n_ o h [
ch n_ lp [h ] c| h k o cl} la c] [ _ h f[ k o _ m_ o m| o h f|\o fi ^ _ n_ d c^ i g o m]o f[ l ^_ f f[ ncm m cg o m ^i lm c
]igi l_ ] o \ l cg c_ h ni s ^ _ o h f| \ o fi ^_ f g } m]o fi j _ ] ni l[ f cm g [s i l ]ig i ] [j [ ^ _ ] i \ _ l no l[
_r n_lci l*

M @ A @ M @ I > @ N

-* ;jaqYf N *6 J h_ )m n[a _ M _ j [ c l i ` [
> _lp c][f @ mi j b [ a i m nig _ q cnb nq i H si)
] o n[h _i o m A f[ j m `lig nb _ I _]e [ h ^ N b i o f)
^ _ l* K f[ m n ( l _ ] i h m nl * N o la *( 2/ 6 0.2 à0.5(
-535*

.* <YcYe baYf ' P) S )5 < Oq i )m n[ a _
H _nbi^ `i l K b [ ls h a i @ mi j b [ a _ [ f M _ )
] i h m nlo ] nci h q cnb [ K l cg [ ls K _ ] ni l[ f Ne ch
A f[j * K f[ m n ( l _ ] i h m nl * N o la *( /2 6 -3/à-4-(
-521*

/* <gklo a[c ' N)' H Y`Ya' @ )' Q YddYf[]'
D) A)' PYk[gf]r' G* + ) 5 N cr ns G [ ncm m cg o m
? ilmc A f[ j m * K f[ m n ( l _ ] i h m nl * N o la *( 2/ 6
6 / - ) 0 - ( -535*

0* GYjmqYeY' S)' @mbafg ' N ) 6 J h _ )m n[a _
M _]i h m nlo ] nci h i ` J l[ f > [ p cns \ s P m_ i `
K _] ni l[ fcm H [ di l H si ]o n[h _i o m D m f[ h ^
A f[ j * F _ ci E * H _^ * .3 6 0 3 ) 1 . ( -534*

1* GYjmqYeY' S)' H YcYbae Y' C *( @gk(
kYla' ? )' @mbafg ' N ) 6 P m_ i ` [ A l_ _
G [ ncmm cg o m ? i lm c H si ]o n[h _i o m A f[ j ch

? s h [g c] M _ ]i h m nlo ] nci h > b__e ? _`_] n*
E * H c] li mo la $ch j l_mm *%
1) G[=jYo' D) < )' >aZZ]dd' > ) A ) 5

@ r j _ l cg _h n[ f ? _`ch cnci h i ` Dh ^ _ j _ h ^ _ h n
H si ]o n[h _i o m Q [m]o f[ l O _ ll cni l c_ m * K f[ m n (
l _ ] i h m nl * N o la *( 2, 6 .-. à..,( -533*
3* G[=jYo' D) < )' > aZZ]dd' > ) AÑ

=YjjYoYq' D) H ) 5 > fch c][f ? _ `ch cnci h i `
Dh ^ _ j _ h ^ _ h n H si ]o n[h _io m Q [m]o f[ l O _lc)
ni l c_ m * K f[ m n ( l_ ]i h m nl * N o la *( 2, 6 /0- à
/1.( -533*
3) G[=jYo' D) < )' J ]f ap ' D) + ) '

<Yc]j' D) Q )5 M _ j [ cl i ` H [ di l ? i lm c H si )
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O l_ [ ng _ h n i ` > blih c] M [ ^ c[ n ci h D h do l s
i p _ l nb _ N bi o f^ _ l q cnb [ G [ ncm m cg o m ? ilm c*
K f[ m n ( l_ ] i h m nl * N o la * 1+ 5 13, Å14,' ,422)
-,* IdanYja' H ) 6 O b _ f[ ncm m cg o m A f[ j *

= l c n * E * K f[ m n * N o la *( .5 6 - . 2 ) - . 4 ( -532*
J nb _ l f c n_ l [ no l _ [ p [ cf[ \ f_ [ n nb _ [ o nb i l m *
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H _^ c][ f < ] [^ _g s ( Ni`c[ $= o fa [ lc[ %
D h m n c no n _ i ` J lnb i j [ _^ c] m [ h ^ O l[ og [ ni fi a s

N @I NJMT >MJ N N ) A JM@<MH
I@PMJ>PO<I@JPN AG<K

@* K<I@Q< )CJG@QD>C

Ob_ jli\f_g l_f[ncha ni jl_m_lp[ncih il l_mnil[ncih i` m_hm[ncih qb_h ^_lgcm qcnb
mo\^_lgcm [l_ nl[hm`_ll_^ ni nb_ alcjjcha mol`[]_ i` nb_ b[h^ mncff l_g[chm []no[f ch
jl[]nc]_* Dmf[h^ `f[jm nl[hm`_ll_^ `lig nb_ [^d[]_hn [l_[ $G cnnf_l1( Cif_pc]b.( K[h_p[)
Cif_pc]b/ _ n [f*% [l_ [jjfc_^ g[chfs ch ][m_m i` cgj[cl_^ m_hm[ncih il ^_`_]nm ih nb_
pif[l mol`[]_ i` nb_ nbog\( go]b f_mm mi c` nb_ ch^_r cm [``_]n_^* Ob_ m]ij_ i` jimmc\c)
fcnc_m q[m qc^_h_^ qb_h nl[hm`_l i` ^_lgcm [h^ mo\^_lgcm ih [ h_oli)gc]lip[m]of[l
[h[mnigimcm \_][g_ `_[mc\f_* Ciq_p_l( nb_ g_nbi^ cm ohfce_fs ni \_]ig_ lionch_
ch nb_ h_[l `onol_ \_][om_ i` nb_ ^c``c]ofn h[ no l_ i` nb_ molac][f n_]bhcko_( cnm fiha_l
^ol[ncih( [h^ \_][om_ i` nb_ lcme i` `[cfol_ q cnb l_mj_]n ni nb_ p_mm_f monol_*

Dh ]ihh_]ncih qcnb nbcm nb_l_ cm nb_ ko_mncih i` qb_nb_l nb_ _gjfisg_hn i` nb_
]f[mmc][f g_nbi^ i` nl[hm`_llcha [ n_gjil[ls )j_^c]f_ `f[j qcff( ch `[]n( b_fj l_mnil_
m_hm[ncih [m [ l_mofn i` [h[mnigimcm \_nq__h nb_ ]on[h_iom h_lp_ mojjfscha nb_ `f[j
[h^ ih_ i` nb_ m_hmils h_lp_m [^d[]_h n ni nb_ l_]cjc_hn [l_[*

A clmn( q_ [jjfc_^ nbcm n_]bhcko_ ih [ ][^[p_l omcha ^c``_l_hn ^ihil [l_[m* Ciq_p)
_l( \_`il_ nb_ g_nbi^ q[m _gjfis_^ [ n iol iqh ]fchc][f ^_j[lng _hn( nb_ m[g_ c^_[
q[m jo n ni [ jl[]nc][f n_mn \s Eimbc0* C_ l_jilnm ih `iol ][m_m chpifpcha nb_ om_
i` [ `f[j ]igjlcmcha nb_ f[n_l[f \l[h]b i` nb_ -.nb nbil[]c] h_lp_* Phfce_ Eimbc(
iol iqh n_[g ^_]c^_^ ni om_ [ `f[j nl[hm`_ll_^ `lig nb_ `il_[lg chh_lp[n_^ \s h*
]on[h_om [hn_\l[]bc g_^c[fcm*

N o la c] [ f n _ ] b h ck o _
Dh nb_ jlircg[f nb cl^ i` nb_ pif[l mc^_ i` nb_ ]ihnl[f[n_l[f `il_[lg [ mech `f[j

cm g[le_^ ion( [ fcnnf_ f[la_l ch mct_ nb[h nb [ n l_kocl_^ ni ]ip_l nb_ [``_]n_^ [l_[
$Aca* - [%* < fihacno^ch[f ch]cmcih cm g[^_ ip_l nb_ ^cmn[f nb cl^ i` nb_ `il_[lg ch il^_l
ni _rjim_ h* ]on[h_om [hn_\l[]bcc g_^c[fcm [ n [ f_p_f mig_qb[n gil_ ^cmn[fq[l^
`lig cnm jichn i` ilcach mb[l_^ q cnb p* \[mcfc][( j[mmcha ip_l nb_ `[m]c[ \l[]bcc*
< fiim_ nbch qcl_ fiij cm jf[]_^ lioh^ nb_ \l[h]b i` nb_ h* ]on[h_om [hn_\l[]bcc
g_^c[fcm qbc]b cm ni \_ om_^ f[n_l ih qb_h nb_ h_lp_ cm _rjim_^ ^olcha nb_ m_]ih^
mn[a_ i` nb_ ij_l[ncih* Ob_ hih)m_hmils nb ch mech [fiha nb_ pif[l mol`[]_ i` nb_ `cha_l
cm nb_ _r]cm_^ [ff [lioh^* Ob_ ^_`_]n cm ]ip_l_^ qcnb nb_ `f[j nl[hm`_ll_^ `lig nb_
`il_[lg [h^ cnm g[lachm [l_ nb_h monol_^ ni nb_ `cha_l qioh^ ^_`_]n $Aca* D \%* Ob_
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^ihil [l_[ cm ]fim_^ \s joffcha nb_ mollioh^cha mech nia_nb_l* =inb _rnl_gcnc_m [l_
nb_h ^l_mm_^ q cnb [ mi`n \[h^[a_ ch [ g[hh_l ^_mcah_^ ni _fcg ch[n_^ [hs n_hmcih
ch nb_ `f[j*

& EUTCOGUS
COTE4RCEJ?
ROG^TC]KS

p*DCSKMKEC

;

Aca* -* N o la c][ f n_ ] b h ck o _ j [ n n _ lh ( f [ à A f[ j q cnb [ \ l[ h ] b i ` h * ] o n[ h _o m [ h n_ \ l[ ] b cc
g _^ c[ fcm cm g [ le _ ^ i o n i h p i f[ l m c^ _ i ` `i l_ [ lg * O b _ h _ lp _ \ l[ h ] b [ h ^ p * \[mcfc] [ ] [h
\_ m__h lo h h ch a [ fi h a m c^ _ _ []b i nb _ l * O b _ f [ n n _ l ` [ ] c fc n[ n_ m i l c_ h n[ n ci h ( f \ à -mn m n[ a _
i` n l[ h m `_ l * -] à .h^ m n[ a _ i ` n l [ h m `_ l * O b _ m c n_ i ` m o no l _ f ch e ch a [ \ l[ h ] b i ` h * ] o n[ h _ o m

[ h n_ \ l[ ] b cc g _^ c[ fcm ni ]i ll_ mj i h ^ ch a ^ ca cn[ f h _ lp _ ] [h \ _ m__h *

K ca * .* 0 )s _[l i f^ ]b cf^ * A f[ j nl [ h m `_ l * .[ à A f[ j ) ch h _ lp [ n ch a `f[j $-% [ h ^ ^ ca cn[ f h _ lp _
j li j _ l $.%* .\ à N cn_ q b_ l_ \ i nb h _ lp _ m [ l_ m o no l_ ^ *
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Ob_ m_]ih^ mn[a_ i` nb_ ij_l[ncih cm j_l`ilg_^ .. ^[sm f[n_l [`n_l nb_ `f[j b[m
\_]ig_ `clgfs [nn[]b_^ ni nb_ l_]cjc_hn [l_[* Aiffiqcha nbcm( nb_ h* ]on[h_om [hn_)
\l[]bcc g_^c[fcm cm _rjim_^ [a[ch* Ob_ qcl_ fiij jf[]_^ ch ^olcha nb_ `clmn mn[a_ qcff

M _ mo fnm i \ n[ ch _ ^

A ca * / /2 )s_[l i f^ `_g [ f_ j [ n c_ h n * /[ à Dh c n c[ f ] i h ^ cnci h * /\ à @ r j i mo l_ i ` h * ]o n[h _o m
[ h n_ \ l[ ] b c c g _^ c[ fcm *



hiq `[]cfcn[n_ nb_ l_)_rjimol_ i` nb_ h_lp_* Ob_ ch]cmcih cm g[^_ oj ni nb_ jichn
qb_l_ cn _hn_lm nb_ \[m_ i` nb_ `f[j* Ob_ h_lp_ \l[h]b cm ]on i`` [ n nb_ jlircg[f _h^
i` nb_ fihacno^ch[f ch]cmcih( omcha [ \f[^_* Ob_h( nb_ honlcncp_ j_^c]f_ cm ^_n[]b_^
][l_`offs ni [pic^ ][omcha [hs ^[g[a_ ni nb_ h_lp_ \l[h]b_m _hn_lcha nb_ `f[j*

A ca * /] à -mn m n[ a _ i ` `f[j nl[ h m `_ l *

Kli]__^cha ch []]il^[h]_ qcnb nb_ lof_m i` b[h^ mola_ls( nb_ ]ill_mjih^cha
h* ^cacn[fcm jlijlcom cm _rjim_^* Pmcha [ molac][f gc]lim]ij_ nqi _jch_ol[f monol_m
[l_ g[^_ dichcha nb_ h* ]on[h_om [hn_\l[]bc g_^c[fcm [h^ nb_ h* ^cacn[fcm jlijlcom*
Ob_ mo``c]c_hn f_hanb i` nb_ \l[h]b i` h* ]on[h_om [hn_\l[]bcc g_^c[fcm j_lg cnm mo no l)
cha qcnbion [hs n_hmcih* Ob_ ^_n[]b_^ mc^_ i` nb_ `f[j cm monol_^ ni nb_ ]ill_mjih^)
cha mc^_ i` nb_ ^cacn( [h^ nbcm cm `iffiq_^ \s qioh^ ]fimol_ ih nb_ `il_[lg* $Aca* -]%*

A ca * /^ à @ h ^ m i ` ` f[ j ) ch h _ lp [ n ch a h_ lp _ $-% [ h ^ ^ ca cn[ f h _ lp _ j li j _ l $.%*
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>[m_ l_ j i l nm
Ob_ n_]bhcko_ q[m [jjfc_^ ch `iol ][m_m* Oqi i` nb_g [l_ l_jiln_^ ih b_l_ qbcf_

nb_ inb_l nqi j[nc_hnm [l_ mncff ch nb_ ]iolm_ i` l_]ip_ls [m nb_s q_l_ hi n ij_l[n_^
ih ohncf p_ls l_]_hnfs*

A ca * /_ à N o no l_ ^ h _ lp _ _h ^ m *

>[m_ -* < 0)s_[l if^ ]bcf^ momn[ch_^ [ m_p_l_ ]lomb chdols i` nb_ ch^_r i` nb_
lcabn b[h^( [h^ nb_ ^cmn[f jb[f[hr b[^ ni \_ [g jon[n_^ nb_l_[`n_l* Ob_ j[nc_hn
q[m [^g cnn_^ ch iol ]fchc][f oh cn nbl__ gihnbm [`n_l nb_ []]c^_hn* Ob_ pif[l mol`[]_
i` nb_ ^cacn q[m ]ip_l_^ qcnb nbch of]_l[ncha hihm_hmils mech* Ob_ ]bcf^ q[m hin [\f_
ni om_ nb_ ^cacn*

A ca * / ` à A ch [ f l_ mo fnm *
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Nn[a_ D i` nb_ ij_l[ncih q[m ][llc_^ io n ih H[l]b -2( -534 $Aca* . [%* Oq_hns)
nqi ^[sm f[n_l( nb_ mech `f[j nia_nb_l qcnb nb_ chh_lp[ncha h_lp_ q[m ^_n[]b_^ `lig
nb_ `il_[lg( [h^ nb_ h_lp_ q[m monol_^ ni nb_ l[^c[f ^cacn[f h_lp_ omcha nb_ n_]bhcko_
[m ^_m]lc\_^ $Aca* . \( ]%*

=s nb_ ncg_ i` nb_ f[mn ]b_]e)oj( c*_* ih_ s_[l [`n_l nb_ ij_l[ncih( m_hm[ncih p_ls
go]b fce_ nb [ n ch nb_ ^ihil [l_[ b[^ \__h l_mnil_^* Ob_ j[ nch n cm hiq [\f_ ni om_
nb_ ^cacn $Aca* . ]( ^%* R _\_låm n_mn q[m om_^ ch il^_l ni ]igj[l_ m_hm[ncih [h^ ^_lg[f
_f_]nli]ih^o]ncpcns \_nq__h nb_ nl[hm`_ll_^ mech `f[j [h^ nb_ ]ill_mjih^cha mech
[l_[ i` nb_ ijjimcn_ `il_[lg*

>[m_ .* < /2às_[l if^ `_g[f_ j[ nc_h n qcnb [ ]lomb chdols [h^ mech ^_`_]n ih
nb_ pif[l mol`[]_ i` nb_ ch^_r $Aca* / [%* < mech jf[mnc] ij_l[ncih q[m j_l`ilg_^
omcha nb_ g_nbi^ ^_m]lc\_^ $Aca* / \( ]( ^( _( `%* N_hm[ncih b[^ \__h l_mnil_^ ch nbcm
j[nc_hn [m ch nb_ jl_pciom ih_ \s nb_ ncg_ nb_ qioh^ q[m ]b_]e_^ oj m_p_h gihnbm
[`n_l nb_ ij_l[ncih*

? D N > P N N D J I

<m `iffiqm `lig iol iqh i\m_lp[ncihm( m_hm[ncih ][h \_ l_mnil_^ ch nb_ j[ln
i` nb_ mech nl[hm`_ll_^ \s g_[hm i` nb_ ]f[mmc][f nqi)mn[a_ g_nbi^ chpifpcha nb_
monol_ i` nb_ chh_lp[ncha m_hmils h_lp_ i ` nb_ `f[j ni nb_ _h^ i` nb_ m_hmils h_lp_
[^d[]_hn ni nb_ l_]cjc_hn [l_[*

Ob_ [l_[m ch qbc]b mo]b `f[jm ][h \_ mb[j_^ [l_ fcgcn_^ mi `[l( nbioab gil_
^_n[cf_^ chp_mnca[ncihm g cabn q_ff l_p_[f mig_ gil_ jimmc\cfcnc_m ch nbcm l_mj_]n*

N_p_l[f gihnbm [`n_l q_ b[^ [fl_[^s ][llc_^ io n iol `clmn ij_l[ncih $H[l]b -2(
-534% ?ifc]b-( nii( ][g_ `ilq[l^ q cnb nb_ c^_[ i` `il_[lg `f[jm ]igjlcmcha nb_
h* ]on[h_om [hn_\l[]bcc g_^c[fcm nbioab b_ ^c^ hi n jo n cn ni jl[]nc][f om_* E * C*

N P H H < M T

< h_q n_]bhcko_ cm jlijim_^ `il l_mnilcha m_hm[ncih ch [ j_^c]f_^ `f[j nl[hm`_ll_^
ni nb_ pif[l mol`[]_ i` nb_ [``_]n_^ b[h^( omcha nb_ ]f[mmc][f nqi)mn[a_ g_nbi^*
Ob_ pif[l mol`[]_ i` nb_ ijjimcn_ `il_[lg qcnb nb_ mech chh_lp[n_^ \s l[gc`c][ncihm
i` nb_ h* ]on[h_om [hn_\l[]bcc g_^c[fcm cm om_^ [m nb_ ^ihil [l_[* Jh]_ nb_ `f[j b[m
\__h ^_n[]b_^( nb_ l_mj_]ncp_ h_lp_ \l[h]b cm monol_^ ni ih_ i` nb_ l_]cjc_hn [l_[*
Ob_ g_nbi^ q[m [jjfc_^ ch `iol j[nc_hnm*

M x N P H x

Aj]^^] f]mjg[mlYfv] k]fkgja]dd] hjgn]fYfl \] PYnYfl Å ZjYk afn]jk]

K [ h _ p [ ) C i f _ p c ] b @ *

Jh j li j i m_ nch h i o p _ [o j l_ ] _ ^ _ g _ h [ h n [ f[ l_ m n c no n ci h ^_ f[ m_h m c\ cfc n_ ^ _ f[ al_``_
mol f[ mo l`[ ]_ ^ _ f[ j [ og _ ^ åo h _ g [ ch j [ l f[ g z nb i ^ _ i j z l[ ni cl_ ] f[ mm ck o _ ^ _ ^ _o r ^_a lzm *
> _ m n f[ mo l`[ ] _ ^ _ f[ j [ og _ ^_ Q [p [h n à \ l[ m ch p _ lm_ k o c _ m n ^ i h h _ o l ^ _ f[ al_``_ * G [ j _ [ o
_h _ m n g _lp z _ j [ l f_m \ l[ h ] b _ m ^ o h * ] o n[ h _o m [ h n_ \ l[ ] b c c g _^ c[ fcm * L o [h ^ f_ f[g \ _ [o
_mn ^ z n[ ]b z cf ` [ o n ] i o ^ l_ f[ \ l[ h ] b _ h _ o l[ f_ ] i ll_ mj i h ^ [ h n_ [ nch h _ l ` m_ n l i o p [ h n ^ [ h m
e fcn* G [ g z nb i ^ _ [ z nz [ j j fck o z _ ]b_t 0 g [ f[ ^ _ m *
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U P N < H H @ I A < N N P I B

M]fkgjak[`]k H]jn]f`YmlljYfkhdYflYl nge Yf\]j]f PgjYje

K [ h _ p [ ) C i f _ p c ] b @ *

@ m q o l^ _ _ ch _ h _o _ O _]b h ce to l R c_^ _ lb _ lm n_ ffo h a ^ _ l @ g j `nh ^ fc] b e _ cn ^ _ m a_mnc_ fn_h
O l[ h m j f[ h n[ n_ m [ h ^ _ l ch h _ l_ h C [h ^ i \ _ l` fy ]b _ g cn n_ fm ^ _ l e f[ m m cm] b _h H _ nb i^ _ ^ _ l Uq_c)
m ] b l c n ni j _ l[ n ci h _h nq i l`_ h * ? _h N j _h ^ _ l ^ _m O l[ h m j f[ h n[ n_ m \ cf^ _ n ^ c_ t o l chh_l_h
C [h ^ i \ _ l` fy ]b _ a _ l c] b n_ n_ A f[ ] b _ ^ _ m [ h ^ _ l_ h Q i l[ lg _ m ( ^ _ mm_h C [ o n g cn ^ _h < mn_h
pih h * ] o n[ h _ o m [ h n_ \ l[ ] b c c g _^ c[ fcm ch h _ lp c_ l n cm n * I [ ]b ^ _g ^ _ l G [j j _ h `l_ ca_ f_a n
q o l^ _ ( q cl^ ^ _ l _ h nm j l_ ] b _h ^ _ I _ lp _ h [ m n g cn _ ch _g I _ lp cg = _ n n t o m[g g _h a _ h y b n * à
? c_ H _ nbi^_ q o l^ _ \ _ c p c_ l F l[ h e _ h [h a _q _h ^ _ n*

M @ N P H @ I

NjYfkhdYfl] \] l]ba\g f]jngk]fkgjaYd \]d Yfl]ZjYrg ghm]klg

K [ h _ p [ ) C i f _ p c ] b @ *

G [ h o _ p [ nz ] h c] [ j li j o _ m n[ j [ l [ l _ m n c no c l f[ m `o h ] ci h _ m m_h mi lc[ f_ m [ o h [ n l [ h m )
j f[ h n[ n ci h j _ ] ci f[ l _h f[ j [ fg [ ^ _ f[ g [h i j i l _f g _ ni ^ i ] fymc]i ^ _ ^im `[m_m i j _ l[ ncp [ *
@ f ^ i h [ h n_ ^_ f n l [ h m j f[ h n_ _m f[ moj _ l`c] c_ ^ _ f[ j [ fg [ ^_ f[ g [h i ^_ f [ h n_ \ l[ t i ijo_mni (
] o s [ j c_ f _ m n[ ch _ lp [ ^ [ j i l f[ m l[g c`f][ ] ci h _m ^ _ f h _ lp ci ] o ny h _i ^ _ f [ h n_ \ l [ t c g _^ci *
> o[h^i _f f| \o fi m_ m _ j [ l[ ( f[ m ] i ll_ mj i h ^ c_ h n_ m l[g c`f][ ] ci h _m h _ lp ci m [ m m_ ]im_h ]ih
o h h _ lp ci ^ _ f f_]bi ^_ f n l [ h m j f[ h n_ * @ f g z ni ^ i `o _ [ j fc] [^ i [ ] o [ nli j [ ] c_ h n_ m *

M @ A @ M @ I > @ N

,) >gda[` ' < )' I dk`Yfkcq' E )' <YZYj' ; )5
P m_ i ` [ > li mm )`i l_[ lg I _o li ] o n[ h _i o m
A f[ j ni K li p c^ _ N _h m[ nci h [ h ^ >ip_l[a_
ch C [ h ^ M _ ] i h m nlo ] nci h * K f[ m n ( l_ ] i h m nl *
N ccla *( 2.( 0 6 11,( -534*
.* Bgd]n a[` ' S ) 6 < I _q H _ nb i ^ i ` M _ m ni l )

cha N _ h m c\ c fc ns ni nb _ O b og \ * E * = ih _
E i ch n N o la *( 01 6 = ( / 6 052( -52/*
/* Bgd]n a[` ' S)' J Yf]nY (B g d]n a[` ' ? ) 5

= cj _^ c] f_ ^ D m f[ h ^ A f[ j * < ] n[ > b cl* j f[ m n *
-/( . 6 -,2( -53-*

0* Dgk` a' <) < ) 6 I _ o l[ f M _ j [ c l `i l N_hmils
M _ m ni l [ n ci h ch [ B li ch A f[ j * O b _ C [h ^ (
5( / 6 ..-( -533*

1* Falld]j' D) Q ) 6 I _ o li p [ m ] o f[ l Nech
D m f[ h ^ O l[ h m `_ l ch M _ ] i h m nlo ] ncp _ C [h^
N o la _ ls * O l[ h m [ ] nci h m i ` nb _ Dh n_ l h * Ni]*
K f[ m n * N o la _ih m * . h ^ >iha l_mm à -515*
G cp ch a m ni h _ ( G i h ^ i h ( -52,( j * -31à-34*

K li ` * @ * K [h _ p [ )C i f_ p c] b ( D h m n c n o n i ` J lnb i j [ _ ^ c] m [ h ^ O l[ og [ ni fi a c_
H _^ c][ f < ][^ _g s ( = _ fi H il_ ( N nl * 4( = o fa [ l c[
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> b[ lf_ m P h cp _ lm c ns ( K l[ a o _ $> t_]bi mfi p [e c[ %
H _^ c][ f A [ ] o f ns i ` C sa c_h _

? _ j [ l ng _ h n i ` K f[ m n c] N o la _ ls
C _ [ ^ K li ` * H * A y l [ ( H * ? *( ? l N]*

< I@R HJ?DA D><O DJI JA = DBBN # JK@M<ODJI
AJM OC@ >JMM@>O DJI JA KOJOD> =M@<NON

E* CMDQIéFJQé

<oag_hn[ncih g[gg[jf[mns( l_a[l^f_mm i` qb_nb_l cn `iffiqm jlcg[ls il m_])
ih^[ls bsjijf[mc[( il mo\]on[h_iom g[mn_]nigs( g [s \_ j_l`ilg_^ omcha ^c``_l_hn
n_]bhcko_m( _[]b i` qbc]b b[m cnm iqh j[lnc]o f[l [^p[hn[a_m [h^ ^cm[^p[hn[a_m*
<^^cha [h chm_ln i` jlimnb_nc] g[n_lc[f [jj_[lm ni \_ nb_ mcgjf_mn jli]_^ol_( \_ cn
[ jiliom cgjf[hn $bs^lih% il mgiinb( gimnfs mcfc]ih g[n_lc[f `cff_^ qcnb hih)cllcn[ncha
a_f* Dh [hs ][m_( [ `il_cah \i^s cm cgjf[hn_^( nb_ qbif_ mcno[ncih \_cha `l[oabn
qcnb g[hs [ lcme * Jnb_l jli]_^ol_m gimnfs g[e_ om_ i ` [onia_hiom ncmmo_m nl[hm`_ll_^
_cnb_l `l__ `lig l_gin_ mcn_m i` nb_ j[ nc_h nåm \i^s il [m `f[jm mfc^ `lig nb_ cgg_^c[n_
pc]chcns i ` nb_ ^_`_]n*

<n iol iqh ^_j[lng _hn i` jf[mnc] mola_ls nqi nsj_m i` [onia_hiom cgjf[hnm
[l_ om_^ ch _mm_h]_* Rbcf_ mcgofn[h_iomfs l_^o]cha nb_ inb_l( bsj_ljf[mnc] \l_[mn(
nb_ `[n nbom i\n[ch_^ [h^ mig_ncg_m _p_h j [ ln i` nb_ g[gg[ls af[h^ $nbioab nb_
[cg cm ni [pic^ nbcm% [l_ cgjf[hn_^ chni nb_ \l_[mn jf[hh_^ `il [oag_hn[ncih* C_[fcha
ch cm* [m [ lof_( [h oh_p_hn`of [``[cl* Hil_ i`n_h( biq_p_l( q_ jl_`_l à `il `l__
nl[hm`_l à ^_lgi)`[n mnlcjm n[e_h `lig nb_ ^cmn[f jilncihm i` nb_ \onni]em [h^
liff_^ ni `ilg no\_m qcnb nb_ ^_lgcm ion* No]b [onia_hiom al[`nm( nii( b_[f ch q_ff(
[h^( [m nb_l_ cm omo[ffs [h [\oh^[h]_ i` g[n_lc[f [h^ [m nb_ mnlcjm ][h mig_ncg_m
\_ [m qc^_ [m -, ]g( nb_ ]img_nc] _``_]n cm( [ lof_( p_ls aii^( nii* Ob_ m][lm l_mofncha
`lig nb_ ncmmo_ q cnb^l[q[f n_h^ ni \_ ch]ihmjc]oiom*

<hinb_l alioj i` jf[mnc] ij_l[ncihm `il \l_[mn `cffcha [h^ mb[jcha [l_ nbim_
qbc]b g[e_ om_ i` nb_ ^_lgcm ]igjf_n_ qcnb nb_ mo\]on[h_iom `[ n `lig nb_ cgg_^c[n_
mollioh^cha i` nb_ \l_[mn( mo]b [m `il chmn[h]_ Giha[]l_åm ij_l[ncih* Ob_ c^_[ cm
ni [oag_hn nb_ bsjijf[mnc] \l_[mn q cnb [ ^_lgi)`[n b[f`giih `lig nb_ mo\g[gg[ls
l_acih liff_^ ni `ilg [ ]ih_ [h^ `cr_^ ni nb_ j_]nil[f `[m]c[* I[nol[ffs( ihfs g chil
^_`_]nm ][h \_ g[^_ oj `il omcha nbcm j[lnc]of[l jli]_^ol_*

Dh j ni nc] \l_[mnm il ch g_^cog)mct_^ \l_[mnm ch^c][n_^ `il mo\]on[h_iom g[mn_])
nigs( [_mnb_nc][ffs m[ncm`[]nils( mg[ff_l \o n `off \l_[mnm ][h \_ i\n[ch_^ \s omcha
[ff j[lnm i` nb_ ^_lgcm [h^ `[ n $h[nol[ffs [`n_l ^__jcnb_fct[ncih% nb [ n [l_ hilg[ffs
l_m_]n_^ ch nb_ ]iolm_ i ` nbcm il nb [ n j[lnc]of[l ij_l[ncih * @mj_]c[ffs nb_ fiq_l `f[j
ch Nnlig\_]e#m ij_l[ncih cm q_ff mocn_^ `il nb_ joljim_*



f [ ( \ à K [ n c_ h n ü * G *( ]f* h * I i * D f f 323( m n [ n_ \ _ `i l_ [ h ^ [ ` n_ l [ o ag _ h n[ n ci h g[g)
g [ j f[ m ns o m ch a ^ _ lg i )`[ n `f[j m `lig a fo n_ [ f l_ a ci h

K [ n c_ h n Q * U *( ] f* h * I i * -,1 2/3( m n [ n_ \_ `i l_ [ h ^ [ ` n_ l [ o ag _ h n[ n ci h g[g)
g [ j f[ m ns o m ch a j_^ c] f_ ^ _ lg i )`[ n ` f[j m [ ] ] i l^ ch a ni G _ha [] l_ *



Dh nb_ j[mn nqi s_[lm( q_ b[p_ b[^ mig_ aii^ l_mofnm omcha iol iqh gi^c`c][ncih
i` nb_ =caam ij_l[ncih _mj_]c[ffs ch l_mb[jcha mg[ff_l j ni nc] \l_[mnm il mg[ff_l oj
ni g_^cog)mct_^ \l_[mnm ch^c][n_^ `il g[gg[ls af[h^ l_m_]ncih*

/[( \ à K [ n c_ h n ü * Q *( ]f* h * I i * -,1 /02( m n [ n_ \ _ `i l_ [ h ^ [ ` n_ l j ni n c] \ l_ [ m nm l_ mb [j ch a
[]]il^ cha ni N nlig \ _ ] e o m ch a li o n ch _ fs l_g i p _^ fiq _l `f[j `i l \ l_ [ m n [ o ag _ h n[ n ci h *

Dhmn_[^ i` nb_ [o nbi låm jli]_^ol_ i` jlcg [ls cgjf[hn[ncih i` jlimnb_nc] g [n_)
lc[f( q_ jl_`_l ni g[e_ oj `il nb_ ^_`_]n omcha [ ^__jcnb_fct_^ b[f`giih i` nb_ mech
]igjf_n_ qcnb nb_ mo\]oncm `lig nb_ mo\g[gg[ls l_acih j_^c]f_^ `lig nb_ inb_l(
c*_* ^cmn[f _h^ nb[h ch Giha[]l_åm ij_l[ncih*

0 [ ( \ à K [ n n_ l h i ` ch ] cm cih m
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Ob_ jilncih i` nb_ mech ^_mcah_^ `il \l_[mn l_mb[jcha cm ^__jcnb_fct_^ ohchn_l)
loj n_^ mcgofn[h_iomfs q cnb nb_ mo\g[gg[ls l_acih jf[hh_^ `il [oag_hn[ncih*
Obcm cm nb_h `iffiq_^ \s nb_ []no[f mech ch]cmcih ni fc`n [ f[n_l[ffs j_^c]f_^ nl[j^iil

1[ ( \ ( ] ( ^ à N n[a _ m i ` j li ] _ ^ o l_ q cnb nb _ \ l _ [ m n l_ mb [ j _ ^ [ ]]i l^ ch a ni = caam [oag _h n_^
q cnb ^ _ _j cnb _ fct _ ^ me ch `f[j m `lig nb _ mo \g [g g [ ls l_ a ci h *

`f[j( fiim_hcha nb_ j_lc[l_if[l \lc^a_ [h^ gi\cfctcha [ mo\g[gg[ls b[f`giih)mb[j_^
`f[j j_^c]f_^ ^cmn[ffs ch nb_ ]_hnl_* Dh [ bsjijf[mnc] \l_[mn nb_ af[h^ cm fc`n_^ [q[s
`lig nb_ j_]nil[f `[m]c[ [h^ oh^_ljchh_^ qcnb nb_ fiq_l ^__jcnb_fct_^ `f[jm* Dh
g[gg[ls af[h^ l_gip[f nb_ fiq_l `f[jm [l_ liff_^ ch nb_ `ilg i` [ ]ih_ [h^ om_^
`il `cffcha ch nb_ \l_[mn ^_`_]n* Obcm cm nb_h `iffiq_^ \s nb_ \l_[mn mb[jcha ij_l[ncih
jlij_l à []]il^cha ni =caam à qcnb nb_ \l_[mn \_cha `olnb_l [oag_hn_^ [h^( g
j[lnc]of[l( g[^_ `clg_l \s mfcjjcha [ nl[j^iil)mb[j_^ f[n_l[ffs j_^c]f_^ `f[j oh^_l)
h_[nb nb_ mech i` nb_ g_^c[f mc^_ i` nb_ \l_[mn* D nm _^a_m [l_( ch [^^cncih( `cr_^ qcnb
gihi`cf_ hsfih ni nb_ j_lcimn_og i` nb_ lc\m il nb_ mn_lhog ni [pic^ m[aacha*

<]]il^cha ni iol _rj_lc_h]_( =caamå n_]bhcko_ [jj_[lm ni \_ nb_ \_mn [h^ jli\)
[\fs nb_ fiha_mn f[mncha g_nbi^ `il nb_ jl_p_hncih i` m_]ih^[ls jnimcm i` \l_[mnm
[`n_l molac][f ij_l[ncih* Klipc^_^ nbcm ij_l[ncih cm ]ig\ch_^ q cnb nb_ [\ip_ ^_m]lc\_^



[oag_hn[ncih g[gg[jf[mns omcha ^_lgi)`[n `f[jm `lig nb_ mo\g[gg[ls l_acih(
m[ncm`[]nils l_mofnm ][h \_ []bc_p_^ _p_h qb_l_ nb_l_ cm [ l_f[ncp_ ^_[lnb i` \l_[mn
ncmmo_ _cnb_l jlcg[lcfs il m_]ih^[lcfs `iffiqcha g[gg[ls af[h^ l_gip[f*

2[( \ à K [ n c_ h n ï* E * ( ] f* h * I i * -,5 0-,( m n [ n_ \ _ `i l_ [ h ^ [ ` n_ l i j _ l[ n ci h o m ch a nb _ [\ ip _
^ _ m] lc\ _ ^ n_ ] b h ck o _ *

> J I > G P N D J I

>igj[l_^ qcnb inb_l n_]bhcko_ om_^ [ n nb_ ? _j[lng _hn i` Kf[mnc] Nola_ls Kl[ao_
`il nb_ [oag_hn[ncih i` jlcg [lcfs bsjijf[mnc] il m_]ih^[lcfs ^_`_]ncp_ \l_[mnm
$g[gg[ls af[h^ l_gip[f%* =caamå g_nbi^ ]ig\ch_^ qcnb \l_[mn [oag_hn[ncih
omcha ^_lgi)`[n `f[jm `lig nb_ mo\g[gg[ls l_acih [jj_[lm ni b[p_ nb_ \_mn [h^
fiha_mn f[mncha _``_]n*

E * C*
N P H H < M T

Ob_ l_mofnm [l_ ]igj[l_^ i` ^c``_l_hn n_]bhcko_m i` [oag_hn[ncih g[gg[jf[mns
omcha \inb jlimnb_nc] g[n_lc[fm [h^ [onia_hiom ncmmo_m nl[hm`_ll_^ _cnb_l `l__ `lig
^cmn[hn j[lnm i` nb_ j[ nc_h nåm \i^s il j_^c]f_^ `lig nb_ cgg_^c[n_ mollioh^cha
i` nb_ ^_`_]n*

Ob_ \_mn [h^ jli\[\fs nb_ fiha_mn f[mncha g_nbi^ i` m_]ih^[ls jnimcm jl_p_hncih
cm m__h ch =caamå ij_l[ncih( c*_* ch mojjilncha nb_ [l_if[ qcnb [ f[n_l[ffs j_^c]f_^
nl[j^iil)mb[j_^ ^__jcnb_fct_^ `f[j ch ]ig\ch[ncih qcnb [oag_hn[ncih g[gg[jf[mns
omcha ^_lgi)`[n `f[jm n[e_h `lig nb_ mo\g[gg[ls l_acih [h^ j_^c]f_^ [ n nb_ fiq_l
_h^( [ff nbcm ch jf[]_ i` =caamå jli]_^ol_ chpifpcha nb_ om_ i` jlimnb_nc] g[n_lc[f*
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Lt MOG t

;hhda[Ylagf \] Pgh]jYlagf \] < a__k hgmj dY [gjj][lagf \]k k] afk hlglaim]k ]f fgmn]dd]
e g\a^a[Ylagf

C l c p h y e i p y E *

G å[ l nc] f_ ]ig j[ l_ f_m lz m o f n[ n m ^ _ ^ c``z l_ h n_ m `i lg _m ^ å[ o ag _ h n[ n ci h ^ _m m_chm
o n c f c m [ h n ]igg _ j li nb ù m _ ^ _m g [ ncù l_ m j f[ m nck o _ m ^ _ g zg _ ko _ ^_m n cm mo m [o niaùh_m
nl[ h mj i mz m mi cn f c\ l_g _h n ^ _m j i ch nm z fi cahzm ^ o ]i lj m ^ o j [ n c_ h n ( m i c n n l [ h mg cm ^_m
[ f_ h ni o lm cg g z^ c[ nm ^ o ^ z `[ o n *

G å[ o n_ o l ]i h m c^ ù l_ k o _ f[ g _ cff_ o l_ g z nb i ^ _ _ n j li \ [ \ f_g _ h n [o mm c f[ g znbi^_
f[ j fo m ^ o l[ \ f_ k o c _g jz]b _ f[ j ni m_ m_ ] i h ^ [ cl_ _ m n f_ j li ] z^ z ^ _ = caam k o c ]ihmcmn_
[ [ j j o s _ l A [ lzi f_ j [ l o h f[ \ _ [ o f[ nz l[ f_ j † cp z ú z j cnb z f co g _h ]ig \ ch [ cmi h [p_] -å[oag _h)
n[ n ci h ^ o m_ ch j [ l ^_m f[g \ m [ o r ]i lci a l[ cm m_o r ^ _ f[ lz a ci h mo \g [g g [ cl_ [ o fc_o ^o
]ig j fù n_g _h n j [ l o h _ j li nb ù m _ _h g [ ncù l_ j f[ m n ck o _ j li j i mz j [ l = caam*

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

;fo]f\mf_ \]j < a__kk[`]f Ih]jYlagf rmj Egjj]clmj \]j hlglak[`]f <jaakl]
af ]af]j f]m]f G g\a^acYlagf

C l c p h y e i p y E *

? c_ < l\ _ cn p _ la f_ c] b n ^ c_ @ la _\ h cm m _ h [ ] b p _ lm]b c_ ^ _h _h O s j _h ^ _ l Q _la li mm_loha
^ _ l = l c cm n_ ( o h ^ tq [l miq ib f o h n_ l < hq _h ^ o h a pi h F o h m nm ni ` `_ ch f[ a _h [ fm [ o ]b pih
[ o ni a _ h _h B _q _\ _h ( ^ c_ _ h nq _^ _ l ` l_ c p i h _ h n` _ lh n_ h F | lj _ lm n_ f f_ h ^ _m K [ n c_ h n_ h
o \ _ l n l [ n_ h ( i^ _ l [o m o h g cn n_ f\ [ l_ l P g a_\ o h a ^_m ? _ `_e n_ m p _ lm]b i \ _h q o l^ _h *

A o l ^ c_ \ _ m n_ o h ^ q ib f [ o ]b ^ [ o _ lb [ ` n_ m n_ H _ nb i ^ _ t o l Q _ lb ch ^ _ lo h a ^ _ l m_eoh )
^ y l_h N _h e o h a b [ f n ^ c_ < o ni l ch ^ [ m T _ l`[b l_ h h [ ] b = caa m( \ _ c ^ _g ^ _ l R [lt _h bi `
^ o l] b _ ch _h f[ n_ l[ f a _ m n c_ f n_ h ^ _ _j cnb _ f cm c_ l n_ h n cc l `i lg ca _ h G [j j _ h ch Q _ l\ ch ^ o h a g cn
^ _ l Q _ la li mm_ loha ^ _ l = lo m n g cn C cf`_ p i h [ h ^ _ l o h n_ l _ h N _ cn_ a _ m n c_ f n_ h F i lcog `_ nn)
f[ j j _h [o m ^ _ l P h n_ l\ lo m na _ a _ h ^ a _ m n c c nt n q cl^ à m n [ n n ^ _ l pih = caa m _h nq i l`_h _h
@ la yh t o h a g cn _ ch _g K f[ m nm ni ` ` f[ j j _ h *

M @ N P H @ I

O ladarY[axf \] dY gh]jYlagf < a__k hYjY dY e ]bgjaY \] dgk k]fgk hlxla[gk #[Y a\gk$
]f mfY fm]nY e g\ a^a[Y lagf

C l c p h y e i p y E *

@ f n l [ \ [ di ] ig j [ l[ fim l _ mo f n[ ^ i m ^ _ ^ cp _ lmi m n cj i m ^ _ [ a l[ h ^ [g c_ h ni ^ _ m_him(
n[ h ni o ncf ct [ h ^ i ch m_ lm ci h _m ^ _ l_ ff_h i m ^ _ g [ n_ l c[ m j fy m nc] [ m ( ]ig i ^_ n_ d c^ i m [o n|a_hi m (
n l [ h m j f[ h n[ ^ i m ( i \ c_h f c\ l_g _h n_ ff_ p [^ i m ^ _ i nli m fo a [ l_ m ^_ f ] o _ lj i ^ _ f[ j [ ] c_h n_ (
i \ c_h ^_ n_ d c^ i m ch g _ ^ c[ n[g _ h n_ ]_ l] [hi m [ f ^ _ `_] ni *

G [ [ o ni l [ ] i h m c^ _ l[ _f j li ^ _ ] cg c_ h ni = caam ]ig i _f g _ di l s j li \ [ \ f_g _ h n_ ]igi
_f g ym ^ o l[ ^ _ li g _ ni ^ i k o _ _ fcg ch [ ^_m]_h mi m m_ ] o h ^ [ l ci m ( _f ] o [ f l_ m c^ _ _h _f [jisi
f[ n_ l[ f ^ _ f[ m g [g cf[ m ]ih o h f|\o fi _ h `i lg [ ^_ j o _ l n[ b _ ]b i [ \[ m_ ^ _ oh f|\o fi ^_m_jc)
n_ fc[ fct [^ i ( _h ] ig \ ch [ nci h ]ih o h [ a l[ h ^ [g c_ h ni ^ _ m_hi g _^ c[ h n_ o h f|\o fi ]ilci[^ c)
j i mi j _ ] ci f[ l ^_ f[ j [ l n_ mo \g [g [ l c[ ( _h fo a [ l ^_ f l_ ff_hi ]ih g [ n_ l c[ m j fy m nc] [ m ( jli)
j o _ m ni j i l = caam*
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-) J alYf_mq' C ) 6 P h ] h i op _ ff_ n_ ] b h ck o _
^_ j f[ m nck o _ g [g g [ cl_ * < hh * ] b cl * j f[ m n * (
2 5 ,44' ,41-)

.) G [E akkg[c' J ) 6 M _ ^ o ] nci h H [g g [ )
j f[ m ns q cnb [ Q _ lnc] [ f ? _ lg [ f A f[ j * K f[ m n (
l _ ] i h m nl * N o la *( /4 5 -/0 Å-0-' ,42-)
/) G YdafaY[' D) Q ) 6 P m_ i ` K _^ c] f_

? _ lg i )`[ n A f[ j H [g g [j f[ m ns * K f[ m n (
l _ ] i h m nl * N o la *( ,- 5 ,,+' ,40.)
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Him]iq N]c_h nc`c] D h m n c no n _ i ` > img _ ni fi as ( H im]iq $P NNM %
? cl_ ] ni l < * A * < e b [ \ [^ t _ ( > [ h ^ c^ [ n_ i ` g _^ c] [ f m] c_h ]_m

? _ j [ l ng _ h n i ` nb _ > img _ nc] N o la _ ls
? cl_ ] ni l F * A * N c\ cf_ p [ ( > [ h ^ c^ [ n_ i ` g _^ c] [ f m] c_h]_m

< >CJD>@ JA OC@ JK@M<O DJI O@>CI DLP@
DI M@NK@>O OJ DI?D><ODJIN

JA OC@ >JNH@O D> =G@KC<MJKG<NOT
D* <* AMDNC=@MB

Ob_ ]img_nc] \f_jb[lijf[mnc_m( c*_* nb_ ij_l[ncihm ih nb_ _s_ fc^m j_l`ilg_^
`il ]img_nc] l_[mihm( ]ihmncnon_ [ ]ihmc^_l[\f_ j [ ln i` nb_ jf[mnc] mola_ihåm jl[]nc]_*
D n cm [ ]igjfc][n_^ n[me `il nb_ mola_ih ni m_f_]n nb_ j[nc_hnm( qbi qcff \_ ij_l[n_^
ih [h^ ni ]biim_ `lig [ al_[n hog\_l i` nb_ nb_l[j_onc] g_nbi^m nb [ n b[p_ \__h
[mm_g\f_^ ncff hiq nb_ gimn [jjlijlc[n_ ih_ ch l_mj_]n ni _[]b j[nc_h n*

Ob_ ]img_nc] \f_jb[lijf[mns ]ihmcmnm i` nb_ `iffiqcha mn[a_m6 _r]cmcih i` moljfom
mech ih nb_ ojj_l _s_ fc^m( _r]cmcih i` moljfom mech ih nb_ fiq_l _s_ fc^m( ^cmjf[]_g_hn
i` nb_ ^_m]_h^_^ f[n_l[f _s_ [haf_( l_gip[f i` `[ n b_lhc[ncihm ih nb_ _s_fc^m( `ilg[)
ncih i` [ h[ no l[ f mech `if^ ih nb_ ojj_l _s_ fc^m*

D n b[m \__h kocn_ ]f_[lfs jlip_^ nb [ n [ mchaf_ g_nbi^ i` nb_ ij_l[ncih mocn[\f_
`il [ff nb_ ]fchc][f ][m_m ^i_m hi n _rcmn [h^ ][hhin \_ _rcmncha* Ob_ mola_ihåm jli)
`c]c_h]s [h^ g[mn_lmbcj ^_j_h^ hin ihfs ih bcm n_]bhc][f mecff \o n [fmi ih bcm [\cfcns
ni ]biim_ [h^ [jjfs nb_ ]ill_]n g_nbi^ i` nb_ j f[mns ih nb_ _s_ fc^m*

R_ j_l`ilg [jjlircg[n_fs /,, ij_l[ncihm ch nb_ _s_)fc^ l_acih [ s_[l* Dh iol
qile( [ al_[n [ nn_h ncih cm j[s_^ ni ch^c][ncihm i` nb_ ij_l[ncihm* C_l_( q_ [l_ aicha
ni ^_m]lc\_ [ msmn_g( qbc]b b[m \__h moaa_mn_^ [h^ om_^ `il m_f_]ncih i` nb_ nsj_
i` nb_ ij_l[ncih ch ^_j_h^_h]_ ih nb_ ch^c][ncihm* <fnbioab [ff nb_ jimmc\cfcnc_m
[l_ hi n ]ip_l_^( cn ^_[fm q cnb nb_ \[mc] ]fchc][f `ilgm i` nb_ _s_)fc^ mf[]eh_mm ^o_
ni [a_cha il mig_ inb_l j[nbifiac][f ]ih^cncihm*

O b_ o j j _ l _s _ f c ^ m
>JG HKRST TXQG& D n cm m__h \s j_lmihm q cnb [ q_ff ]ihniol_^ ojj_l _s_ fc^m( nbch

mech( bcab jimcncih i` _s_)\liqm [h^ jlinlo^cha ojj_l g[lach i` il\cn[* Dh nbcm ][m_(
nb_ mech `if^ cm omo[ffs m[p_^* D n cm mcno[n_^ l[ nb_ l `[l `lig nb_ ]cfc[ls g[lach ][omcha
[ ]ihmc^_l[\f_ b_cabn i` nb_ ojj_l _s_ fc^* < l[ nb_ l al_[n j [ ln i` nb_ mech g[s \_
moj_l`foiom( \o n [ff nb_ [h[nig c][f mnlo]nol_m i` nb_ _s_ fc^ [l_ l[ nb_l _[mcfs l_]ih)
mnlo]n_^* Dh l_mj_]n ni nb_ ^_m]lc\_^ [h[nig c][f [h^ ]fchc][f ^[ n[ ( cn m__gm gimn
jl[]nc][f ni _r]cm_ nb_ moljfom mech n[echa chni []]iohn cnm oh_p_h ^cmnlc\oncih
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$nb_ al_[n_l j [ ln i` nb_ moj_l`foiom mech cm omo[ffs fi][fct_^ ch f[n_l[f j[lnm i` nb_
_s_ fc^7 Aca* f[ %* D ` nb_ moljfom mech cm pcmc\f_ ch nb_ g_^c[f [haf_ i ` nb_ _s_( [m c n cm
]b[l[]n_lcmnc][ffs `ioh^ \s if^_l j_ijf_( [h^ nb_ _s_)\liqm mbiq [ n_h^_h]s ni `[ff
^iqh( [h [jjli[]b moaa_mn_^ \s Ncfp_l $-525% m__gm ni \_ gimn jl[]nc][f* D n _h[\f_m

Aca* -* < ^ c[ a l[g mbiq ch a nb _ i j _ l[ n ci h m j _ l`i lg _^ ch nb _ l_a cih i ` nb _ o j j _ l _s_ fc^ m (
[ à q b_h nb _ mo lj fo m me ch cm g i ^ _ l[ n_ ( \ à q b_h nb _ mo lj fo m i ` nb _ me ch cm g i l_ _rj l_mm_^ (

] à \ s ^ _ m] _h ^ _^ f[ n_ l[ f [ha f_m

ni _r]c^_ [ nqc]_ f[la_l jc_]_ i ` nb_ moljfom mech nb[h cm omo[f $m__ Aca* - \%* Ob_
]ig\ch[ncih i` nb_ ^_m]lc\_^ ]fchc][f `_[nol_m qcnb jni nc] f[n_l[f _s_ [haf_m g[s \_
n[e_h [m [h ch^c][ncih `il omcha [ gi^c`c_^ G_qcmå $-525% n_]bhcko_* D n ]ihmcmnm ch
]onncha nlc[haf_m ch nb_ mech i` nb_ ojj_l [h^ fiq_l _s_ fc^m nb [ n [l_ nl[hmjim_^
mo\m_ko_hnfs $Aca* - ]%*

>JG SGEPOF TXQG& D n cm `ioh^ \s j_ijf_ qcnb [ mbiln ojj_l _s_ fc^( [ fiq jimcncih
i` _s_)\liqm [h^ [ `[ch nfs ]ihniol_^ mech `if^* Ob_ _s_)fc^ ncmmo_m [l_ omo[ffs nbc]e_l(
jlinlomcihm i` nb_ chnl[il\cn[f `[ n [jj_[l $â`[n b_lhc[ncihmä %* No]b ]fchc][f `_[nol_m
l_kocl_ [ \li[^_l molac][f chn_lp_hncih( nb[h ihfs g[hcjof[ncihm i` nb_ mech ]ip_l*
Ob_m_ j[lnm i` nb_ mech b[p_ ni ^cmm_]n_^6 mo\]on[h_iom ]ihh_]ncp_ ncmmo_( il\c]of[lcm
i]ofc gom]f_( mo\gom]of[l ]ihh_]ncp_ ncmmo_* Ob_ il\cn[f `[m]c[ cm ]on \s ih_ il m_p_l[f
ch]cmcihm [\ip_ nb_ []]ogof[n_^ il\cn[f ]ihh_]ncp_ ncmmo_( moljfom i` qbc]b cm l_ )
gip_^*

>JG TJKRF TXQG à \s [ \f_jb[li]b[f[tcm* <m cn cm ehiqh( cn cm ]b[l[]n_lct_^ \s nb_
jnimcm i` [h [ nn_ho[ n_^ [nlijbc] mech( qbc]b `ilgm mb[ffiq qlchef_m $msgjnig i`
[ logjf_^ j[j_lä %* ? cf[n_^ \fii^ p_mm_fm [l_ pcmc\f_ nblioab nb_ mech* <fgimn
[fq[sm( nb_ moj_l`foiom mech ip_lf[jm nb_ ]cfc[ls g[lach i` nb_ _s_ fc^( g[echa [h
cgjl_mmcih i` [h _s_)fc^ jm_o^ijnimcm* < jnimcm i` f[]lcg[f af[h^ q[m `l_ko_hnfs m__h
[m q_ff* Ob_ ij_l[ncih n_]bhcko_ omo[ffs l_m_g\f_m nb_ ^_m]lc\_^ n_]bhcko_m( biq_p_l(
nb_ f[]lcg[f af[h^ b[m ni \_ gip_^ ni cnm hilg[f jimcncih [h^ `cr_^ nb_l_( [h^
[ h[nol[f mech `if^ b[m ni \_ `ilg_^ $ch g[hs ][m_m%* Ob_ f[]lcg[f af[h^ cm chm_ln_^
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\_fiq nb_ il\cn[f g[lach [h^ nb_ `cmmol_ cm l_ch`il]_^ \s g_[hm i` [ gom]of[l j f[mns
oncfctcha nb_ ]cl]of[l i]of[l gom]f_ $[ gom]ofi)j_lcimn_[f monol_%*

>JG HPURTJ TXQG& D n cm m__h \s j[nc_hnm( \s qbig nb_ h[ no l[ f mech `if^ cm gcmmcha
il cnm jimcncih cm fiq* D n g [s [lcm_ [m [h _rjl_mmcih i` [ j[lnc]of[l [h[nig c][f ila[)

A ca * .* < ^ c[a l[g g mbiq ch a nb _ q [s i ` `i lg [ nci h i ` nb _ me ch `i f^ ih nb _ o j j _ l _s_ fc^ *
[ à ch] cm ci h i ` nb _ me ch $ nb _ j i m cnci h i ` nb _ ` o no l _ `i f^ cm mb iq h \s nb _ ^ [ mb _^ )fch _ % (
\ à fc\ _ l[ n ci h i ` nb _ me ch [ h ^ [ j j fc] [ n ci h i ` nb _ ch h _ l m o no l _ [ fi ha nb _ `i f^ ( ] à ]fi m cha

nb _ q io h ^ *

hct[ncih i` nb_ ojj_l _s_ fc^m $[h chm_lncih i` [ j[ ln i` nb_ f_p[nil gom]f_ ni nb_
mech cm f[]echa% il [m [ ]ihm_ko_h]_ i` [ j[nbifiac][f jli]_mm $\f_jb[li]b[f[tcm(
chdols( ch`f[gg[ncih%* D n q[m ]f_[lfs mbiqh \s mno^c_m i` Nb__h $-530% nb [ n [ mcgjf_
_r]cmcih i` nb_ moj_l`foiom mech \s j_lmihm q cnb fiq jimcncih i` nb_ mech `if^ $f_mm
nb[h 3 gg `lig nb_ _s_)fc^ g[lach% ^c^ hi n f_[^ ni aii^ jimnij_l[ncih[f l_mofnm(
c` nb_ mech `if^ q[m hin `ilg_^ ih [ bcab_l f_p_f*

Ob_ g_nbi^m nb [ n b[p_ \__h ^_m]lc\_^ ch fcn_l[nol_ [m mocn[\f_ `il `ilg[ncih
i` nb_ mech `if^ ih nb_ ojj_l _s_ fc^m [l_ n_]bhc][ffs l[ nb_l ]igjf_r $A_lh[h^_t -52,%(
nl[]_m pcmc\f_ ih mfcabnfs ]fim_^ _s_ fc^m [l_ f_`n $N[si] -512( =ii)>b[c -52/%( il nb_s
g [s \_ ^[ha_liom \s ][omcha [ ^_p_fijg_hn i` [ j[l[fsmcm i` nb_ gom]f_ fc`ncha
nb_ _s_ fc^ $Honio -53.%* D n cm _rnl_g_fs cg jiln[h n ni jl_p_hn ^cmjf[]_g_hn i` nb_
l_]ihmnlo]n_^ `if^ ^iqhq[l^m ^olcha nb_ aliqnb*

<h ij_l[ncih n_]bhcko_( qbc]b q[m ^_mcah_^ \s om( q[m mo]]_mm`offs om_^*
D n \lcham aii^ ]img_nc] l_mofnm [h^ f[]em nb_ ^_m]lc\_^ ^l[q\[]em i` nb_ inb_l
g_nbi^m* < fiq ch]cmcih cm f_^ [\ip_ nb_ f[mb_m( [\io n .à/ gg [j[ln `lig nb_ \[m_
i` nb_ f[mb_m* Ob_ mech i` nb_ _s_ fc^ cm fc\_l[n_^ [\ion -*1à. ]g bcab_l nb[h [ `onol_
`if^ b[m \__h jf[hh_^* Dh nb_ oh]ip_l_^ tih_( nb_ mo\]on[h_iom mnlo]nol_m [l_
_r]cm_^ ^iqh ni ][lncf[a_ [h^ [ nb ch mcfe ]ihnchoiom monol_ cm f_^ \_nq__h nb_ ]ilcog
i` nb_ fc\_l[n_^ `f[j [fiha nb_ fch_ i` nb_ `if^ [h^ nb_ mnl[ch_^ f_p[nil gom]f_ h_[l
nb_ ojj_l g[lach i` nb_ _s_)fc^ ][lncf[a_* Ob_ moljfom mech cm nb_h l_gip_^ [h^
[h _rn_lh[f monol_ cm [jjfc_^ $Aca* .%* <m ]iof^ \_ hinc]_^ `lig nb_ ^_m]lcjncih(
nbcm g_nbi^ jimm_mm_m g[hs jimcncp_ `_[nol_m ch ]igj[lcmih qcnb inb_l g_nbi^m
^_m]lc\_^ ch fcn_l[nol_* Ob_s [l_6
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à [ fiq moj_l]cfc[ls ch]cmcih( nb_ m][l i` qbc]b cm jl[]nc][ffs chpcmc\f_*

à [ qc^_ [h^ ]ig`iln[\f_ [jjli[]b ni mo\]on[h_iom mnlo]nol_m _h[\fcha
[ g[hcjof[ncih qcnb nb_g

à [h chh_l monol_ cm [jjfc_^ \_nq__h nb_ mech [h^ nb_ f_p[nil gom]f_ ch mo]b
[ g[hh_l nb [ n nb_ `if^åm ]ihniolm ][hhin \_ l_p_[f_^ ih nb_ ]fim_^ _s_ fc^m
[h^ nb_ g[rcg[f ]img_nc] mo]]_mm cm []bc_p_^* <m nbcm monol_ cm hin ^cl_]nfs
l_f[n_^ ni nb_ mech ch]cmcih( cn g [s \_ [jjfc_^ ih [hs f_p_f i` nb_ _s_ fc^(
qbim_ mb[j_ ][h \_ _[mcfs ]ill_]n_^( c` cnm msgg_nls qiof^ \_ [fn_l_^ ^olcha
nb_ ij_l[ncih*

à [ qc^_ mo\]on[h_iom [^b_mcih i` mech [h^ ][lncf[a_( fcgcn_^ \s nb_ fch_
i` nb_ mech ch]cmcih ih ih_ mc^_ [h^ \s nb_ fch_ i` nb_ `onol_ `if^ ih nb_
inb_l mc^_( ^_p_fijm [h^ jl_p_hnm [ ^iqhq[l^ mbc`ncha i` nb_ `if^*

à [ ni n[ f _r]cmcih i` nb_ moljfom mech [ n nb_ _h^ i` nb_ ij_l[ncih( qb_h nb_
_s_)fc^ l_]ihmnlo]ncih b[m [fl_[^s \__h `chcmb_^*

O b _ fiq _ l _s _ fc^ m

Ob_ fiq_l _s_ fc^m g [s [fmi \_ chpifp_^ ni [ p[lc_^ _rn_h n ch nb_ jninc] jli]_mm
[nn[]echa nb_ ncmmo_m* D n g [s \_]ig_ _rjl_mm_^ [m ^c``_l_hn ]fchc][f `_[nol_m* <fnbioab
[ mg[ff g cmn[e_ ch mct_ i` nb_ _r]cm_^ ncmmo_ ih nb_ ojj_l _s_ fc^ q[m jl[]nc][ffs
ch^c``_l_hn( [ gil_ l[^c][f _r]cmcih i` nb_ fiq_l _s_)fc^ ncmmo_m g[s f_[^ ni ^_p_fij)
g_hn i` [h _]nlijcog( qbc]b l_jl_m_hnm \s cnm_f` [ ]igjfc][n_^ molac][f jli\f_g*

?olcha [hs chn_lp_hncih ih nb_ fiq_l _s_ fc^m( nb_ j[nc_hn mn[h^cha ch `lihn
i` om [me_^ ni fiie ojq[l^m* =s nbcm q[s( nb_ fiq_l _s_ fc^ cm \lioabn ni nb_ bcab_mn
jichn [h^ cnm mech cm g[rcg[ffs [h^ h[no l[ ffs _rn_h^_^* Ob_ moljfom mech cm ^_n_l)
gch_^ ihfs ch nbcm jimcncih*

Aca * /* < ^ c[ a l[g g mb iq ch a i j _ l[ n ci h m j _ l`i lg _^ ih nb _ fiq _l _s_ fc^m ( [ à q b_h nb _
mo lj fo m me ch cm ch m ca h c` c] [h n( \ à q b_h nb _ mo lj fo m me ch cm g i ^ _ l[ n_ ( ] à q b_h nb _ mo lj fo m

me ch cm g i l_ _r j l_mm_^ *
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>JG HKRST TXQG& Ob_ mech cm _rn_h^_^( \o n hi moljfom mech cm pcmc\f_* Ciq_p_l(
nb_ mech cm `ioh^ ni \_ [nn_ho[ n_^ [h^ ][h \_ fc`n_^ [ fcnnf_ `lig nb_ q[ff i` nb_
_s_ fc^m( qb_h cn cm n[e_h \s `cha_l ncjm* Dh mo]b ][m_m( [ l_gip[f i` [ ^_lgi)gom]of[l
`f[j n[e_h `lig [ mo\]cfc[ls ch]cmcih [h^ mfcabnfs ]olp_^ \s nb_ f[n_l[f _s_ [haf_
m__gm ni \_ nb_ gimn `_[mc\f_ chn_lp_hncih $Aca* / [%* Ob_ ^_lgi)gom]of[l `f[j cm
_r]cm_^ ch nb_ chn_l`[m]c[f mj[]_ f[]echa \fii^ p_mm_fm [h^ nb_l_`il_ nb_ f_[mn nl[ o )
g[nct[ncih cm ][om_^( ch ]igj[lcmih qcnb inb_l nsj_m i` nb_ ^_n[]bg_hn*

>JG SGEPOF TXQG& Ob_ mech i` nb_ fiq_l _s_ fc^m cm mig_qb[n moj_l`foiom [h^ cnm
`if^cha cm mfcabnfs _rjl_mm_^* Ob_ G_qcmå $-525% ij_l[ncih ]ihmcmncha ch U)jf[mns i`
nb_ f[n_l[f _s_ [haf_m $Aca* /\% cm nb_ gimn [jjlijlc[n_ ih_ ch mo]b ]fchc][f ][m_m*
<]]il^cha ni iol i\m_lp[ncihm( nbcm ij_l[ncih \lioabn aii^ l_mofnm* Ciq_p_l( nb_
mcgjfc]cns i` nb_ ij_l[ncih cm ihfs cffomils* R_ j[s_^ iol [ nn_h ncih ni m_p_l[f e_s
jichnm( ih qbc]b nb_ mo]]_mm q[m ^_j_h^_h n6

-* nb_ ]ifiol i` nb_ mech ih nb_ ojj_l _s_ fc^m cm ^c``_l_hn `lig nb_ fiq_l _s_
fc^m( [h^ nb_l_`il_ [ nl[hmjimcncih i` nb_ nlc[haf_m cm ch[jjlijlc[n_(

.* nb_ \[m_ i` nb_ ojj_l nlc[haf_ mbiof^ hin \_ mnlc]nfs j_lj_h^c]of[l( \o n
gil_ i\fcko_ à cn b_fjm ni monolcha i` nb_ nij i` nb_ fiq_l nlc[haf_ chnb_
ojq[l^ [h^ ionq[l^ ^cl_]ncihm( nbom cgjlipcha [ ]img_nc] _``_]n i` nb_ ch)
n_lp_hncih(

/* nb_ ojj_l nlc[haf_ i` nb_ fiq_l _s_ fc^ cm mo nol_^ \_cha mig_qb[n _rn_h^_^7
ch nb_ ]ihnl[ls ][m_( cn g [s mblche [h^ \_]ig_ pcmc\f_ ih nb_ mol`[]_*

>JG TJKRF TXQG& Ob_ moljfom mech i` nb_ fiq_l _s_ fc^m cm bcabfs ^_p_fij_^ [h^ cm
mcno[n_^ \_fiq nb_ il\cn[f `if^ [h^ [lioh^ nb_ _s_ [haf_* Ob_ moj_l`foiom mech ][h
\_ l_gip_^( ihfs c` f[la_ ch]cmcihm [l_ j_l`ilg_^ _h[\fcha qc^_ fc\_l[ncih i` nb_ mech
$Aca* / ]7 Alcmb\_la -532%*

D ` nb_ moj_l`foiom mech i]]olm ih \inb _s_ fc^m mcgofn[h_iomfs( nb_ ^_m]lc\_^
g_nbi^m ][h \_ ]ig\ch_^( qbcf_ [ ^_al__ i` _rjl_mmcih cm n[e_h chni []]iohn*

Ob_ jlinlomcihm i` `[ n mollioh^cha nb_ _s_\[ff $mi ][ff_^ `[ n b_lhc[ncihm% mbiof^
\_ mig_ncg_m l_gip_^ m_j[l[n_fs( [fnbioab hi moljfom mech _rcmnm* Dh il^_l ni g chc)
gct_ [ nl[og [nct[ncih i` nb_ _s_fc^m [h^ ni cgjlip_ nb_ ]img_nc] _``_]n i` nb_ ij_l[)
ncihm( [ g_nbi^ i` mbiln nl[hm^_lg [f ch]cmcihm à joh]nol_m g[^_ [\ip_ nb_ []]ogof)
[n_^ `[ n b[m \__h [jjfc_^ `il g[hs s_[lm* Ob_ ch]cmcihm [l_ jf[]_^ [fiha nb_ _rcmncha
mech fch_m [h^ jl[]nc][ffs hi monolcha cm l_kocl_^*

Ob_ ^_m]lc\_^ ij_l[ncih n_]bhcko_m [l_ mocn[\f_ `il mifpcha p[lciom jli\f_gm
i` nb_ \f_jb[lijf[mnc_m il ]ig\ch_^ mcno[ncihm* Ob_cl _``_]ncpcns b[m \__h p_lc`c_^
[h^ jlip_^ \s g[hs s_[lm i` nb_cl [jjfc][ncih ch jl[]nc]_ ch nb_ molac][f ^_j[lng _hn
i` iol Dh mncno n_ * Ob_ n_]bhcko_m [l_ l_]igg_h^_^ ni \_ qc^_fs om_^ \s jf[mnc]
mola_ihm [h^ ijbnb[fgifiacmnm* H* O(

N P H H < M T

?c``_l_hn molac][f chn_lp_hncihm [l_ ch^c][n_^ \s ]img_nc] \f_jb[lijf[mnc_m ch
l_mj_]n ni nb_ _rn_h n( ni qbc]b nb_ [a_cha jli]_mm b[m [nn[]e_^ ih_( m_p_l[f il [ff
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f[s_lm i` nb_ _s_)fc^ ncmmo_m* =_mc^_m _r]cmcih i` nb_ moljfom mech( [h _rn_hn [h^ [ n_]b)
hcko_ i ` nb_ chn_lp_hncihm ]ihmcmncha ch g[hcjof[ncihm i` nb_ mo\]on[h_iom mnlo]nol_m(
]ihh_]ncp_ ncmmo_ [h^ gom]f_m( ^c``_l ch nb_ m[g_ q[s* Ob_ gi^c`c_^ ij_l[ncp_ n_]b)
hcko_m [l_ moaa_mn_^ nb [ n [l_ l_f[n_^ ni nb_cl ch^c][ncihm [h^ g[s m_lp_ ni mifpcha
nb_ \[mc] n[mem i` nb_ ]img_nc] \f_jb[lijf[mns( c*_* nb_ _r]cmcih i` nb_ moj_l`foiom
_rn_h^_^ mech [h^ i` `[ n b_lhc[ncihm( [h^ nb_ `ilg[ncih i` nb_ mech `if^ ih nb_ ojj_l
_s_ fc^ ch ][m_m i` cnm oh^_l^_p_fijg_hn il [\m_h]_*

M x N P H x

F] [`g ap \] dY l][`faim] gh]jYlgaj] ëYhjìk d]k af\a[Ylagfk
]f [Yk \] dY Zd]h`YjghdYkla] [gke vlaim]

A l c ñ \ _ l a D * < *

G _m ch ^ c] [ nci h m ^_m i j z l[ n ci h m _h ][m ^ åoh _ \ f_j b [ li j f[ m nc_ ]b [h a _h n m_ fih k o åcf
s [ o h _ ( k o _ fk o _ m o h _ m ih ni o n_ m f_m ]io]b_m ^ o ncm mo ^_m j [o j cù l_ m [ n n_ ch n_ m j [ l f_ j li m
]_mmom ^ o p c_ ffcm m_g _h n* < h [ fi a ck o _g _h n ] b [ha _ -å_r n_ h m ci h _ n f[ n_ ] b h ck o _ ^_m i j z l[ nci h )
ko c j _ o p _ h n ] ig j l_ h ^ l_ [ ] i nz ^ _ Då_r ] cmm cih ^_ f[ j _ [o _r ]z^ _h n_ [ o mm c f[ g [h cj o f[ nci h
^_m m n l o ] no l _ m mi o m )]i o n[ h z _ m ( ] å_ m n [ ^ cl_ ^ o n cm mo ^ _ f ca [g _h n _ n ^_m g om]f_m* K i o l f_m
^ c``_ l_h n_ m ch ^ c] [ nci h m h i o m [ p i h m j li j i mz ^_m p [ l c[ h n_ m ] i ll_ mj i h ^ [h n_ m ^_m ch n_ lp _ h )
nci h m i j z l[ ni cl_ m g _ h [ h n [ f[ l_ [ f cm [ n ci h ^_m ny ] b _ m j lch ] cj y f_ m ^_ f[ \ f_j b [ li j f[ m nc_
] i mg z n ck o _ 6 -å_r ] cmm ci h ^ _ f[ j _ [ o _ r ] z ^ _h n_ z nclz _ ( ^ _ m b _ lh c_ m ^_ a l[ cmm_ _ n f[ ] l_[ nci h
^o j fc ^ _ f[ j _ [ o ^ _m j [ o j cù l_ m mo j z l co _ l_ m mc ]_ fo c)] c z n[ c n j _ o ^zp_fijj| ih g [h ko[ cn
ni o n [ `[ cn *

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

QY`d \]j Ih]jYlagfkl][`f ac fY[` \]f Cf\acYlagf]f Z]a \]j cgke ]lak[`]f <d]h`YjghdYklac

A l c ñ \ _ l a D * <*

? c_ D h ^ ce [ n ci h _ h `ccl i j _ l[ n cp _ @ cha lc``_ \_ c ^ _ l ei mg _ ncm] b _h = f_j b [ li j f[ m nce
y h ^ _ lh m c]b d_ h [ ] b ^ _g ( i\ _ ch _ ( g _b l_ l_ i ^ _ l [ ff_ N ]b c]b n_ h ^_m < oa_h fc^a_q _\_m ^o l]b
^_h K li t _ mm ^_m < fn_ lh m \ _ nli ``_ h m ch ^ * < h[ fia [ h ^ _ l n mc]b ^ _ l P g `[ha o h ^ ^c_ O _]bh ce
^_ l @ cha lc``_ ( ^ c_ [ o m m_ l ^ _ l @ r t cm ci h ^ _ l o \ _ l`fo mm ca _h C [ o n [ o ]b H [h cj o f[ nci h g cn ^_h
mo \ e o n[ h _ h N nlo e no l _ h ( ^ *b * g cn ^ _g = ch^ _a _q _\_ o h ^ ^_h H ome_fh og `[mm_h eihh_h *
A ccl _ h nm j l_ ] b _ h ^ _ Dh ^ ce [ n ci h _ h m]b fo a _h q cl a _ _ ca h _ n_ Q [ l c[ h n_ h pih J j_l[ nci h m_ ch )
alc``_h p i l ( ^ c_ t o l G i mo h a ^ _ l a lo h ^ f_a _ h ^ _h < o `a [\ _h ^ _ l e i mg _ ncm] b _h = f_j b [ li j f[ m nce
^ c_ h _ h 6 @ r t cm ci h ^ _ l o \ _ lm]b ccmm ca _h [o ma _ ^ _b h n_ h C [ o n ( ^ _ l A _ n nb _ lh c_ h o h ^ = cf^oha
^_ l C [ o n ` [ f n_ h ^ _ l i \ _ l_h < oa _h fc^ _ l ( q _hh mc_ q _h ca _ h nq c] e _ fn i^ _ l `_b f_h^ q [l_h *

M @ N P H @ I

?d][[axf \] dY lv[f a[Y imajyj_a[Y k]_yf dY k af\ a[Y[agf]k ]f dY Zd]^YjghdYklaY [gkevla[Y
#J du kla[Y \] hujhY\g$

A l c ñ \ _ l a ( D * <*

G[m ch ^ c] [ ] ci h _m j [ l [ f[ m ch n_ lp _h ] ci h _ m k o cl} la c] [ m ^_ \ f_ `[ li j f[ m nc[ ] [g \ c[h m_a}h
_mnzh [ `_ ] n[ ^ [ m ( o h [ ( p [ l c[ m i ni ^ [ m f[ m ] [ j [ m ^ _ f[ j c_ f ^_ fim j y lj [^ i m j i l _f jli]_mi
^_ _h p _ d_ ] cg c_ h ni * < h y fi a [g _h n_ ( ] [g \ c[ f[ [g j fc no ^ s f[ nz ]h c] [ ^_ f[ ch n_ lp _h ] c| h (
f[m ]o [ f_ m j o _ ^ _h ch ] fo cl ( [ ^ _g ym ^ _ _r] cm cih_m ^_ j c_ f _r]_mcp [ ( g [h cjo f[] ci h _ m ]ih f[
_ m n lo ] no l[ mo \ )] o ny h _ [ ( _m ^ _ ] cl ( _f n_ d c^ i `c\ limi s fim g }m]o fi m *

-,1



K [ l [ f[ m ] i ll_ mj i h ^ c_ h n_ m ch ^ c] [ ] ci h _ m b _g i m j li j o _ m ni [ j li j c[ ^ [ m p [ l c[ h n_ m ^_
ch n_ lp _h ] ci h _ m k o cl} la c] [ m ko _ m clp _ h j [ l [ l_ mi fp _ l f[ m n[ l _ [ m `o h ^ [g _ h n[ f_ m ^ _ f[ \ f_`[ li )
j f [ m n c [ 6 _ r ] cm ci h ^_ f[ j c_ f _ m n cl [ ^ [ _ r _ ^ _ h n_ ( ^ _ b _ lh c[ m [ ^ cj i m[ m i f[ `i lg [] c| h ^ _ j fc_ao_m
_h fi m j y lj [ ^ i m mo j _ lci l_ m ( _h ][mi ^ _ ^ _ m[ lli ffi ch mo `c] c_ h n_ i ^ _ mo ch _r cm n_ h ] c[ *

M @ A @ M @ I > @ N

,) @jak`Z]j_' C) < *6 Jh nb _ O _ ] b h ck o _ i `
@ r ] cm ci h i ` nb _ N o lj fo m N e ch ch nb _ @ s _ ) f c^
M _a ci h i ` nb _ < a_ cha A [ ] _ * < ] n[ > b cl* j f[ m n *
-4+. 6 3 / ) 3 3 ( -532*
.* @jak`Z]j_' C) < *6 < H _ nb i ^ i ` A i lg [ )

n ci h i ` [ N e ch A i f^ ih nb _ P j j _ l @ s _ G c^ m *
= o ff( i ` Dh p _ h nci h m ( ? cm]ip _ lc_ m [ h ^ D h )
^ o m nl c[ f < l nc] f_ m ( -3 6 -3( -533* $Dh M o m )
m c[ h *%
.) < gg(=`Ya' E ) 6 K f[ m n c] > i h m nlo ] nci h i `

nb _ N o j _ lci l K [ fj _ \ l[ f A i f^ * K f[ m n ( l_ ] i h m nl *
N o la * .,*, 6 3 0 ) 3 4 ( ,41.)
0* @]jfYf\]r' F) < ) 6 ? io\ f_ @ s _ fc^

J j _ l[ n ci h ch nb _ J lc_ h n[ f ch C [q [ cc * K f[ m n (
l _ ] i h m nl * N o la * .1 +/ 6 .13 à.20( -52,*

1* F]o ak' E * = * 6 O b _ U )\ f_ j b [ li j f[ m ns (
K f[ m n ( l _ ] i h m nl * N o la * 00 +/ 6 //- à//2`
-525*
2* MYqg[' = * O * 6 K f[ m n c] > i h m nlo ] nci h i `

nb _ N o j _ lci l K [ fj _ \ l [ f A i f^ * < g _l* E *
J j b nb [ f* /4 +0 6 1 1 2 ) 1 1 5 ( -512*
3* Gmlgm' C) C ) 6 D h n l [ ^ _ lg [ f ? io\ f_

@ s _ f c^ J j _ l[ n ci h [ h ^ c nm A i ffiq )o j * = l c n*
E * j f[ m n * N o la * .1 6 .41 à.5-( -53.*
4* M`]]f ' E * C * 6 N o j l[ i l\ cn[ f A cr [ n ci h ch

P j j _ l = f_ j b [ li j f[ m ns * K f[ m n ( l_ ]i h m nl *
N o la * 10 +0 6 0 . 0 ) 0 / - ( -530*
5* Madn]j' C * 6 0 I _q < jj li [ ]b ni nb _

J j _ l[ n ci h i ` = f_ j b [ li j f[ m ns * = l c n * E * j f[ m n*
N o la * .. 6 .1/ à.11( -525*

? l D * < * A l cm b \ _ la ( B i le cc N nl _ _ n -5[( H im]iq ( P N NM



;=N; =B CLOLA C; ? JF;MN C=;? ( --) -) ,43+

F _ ci P h cp _ l m c ns N]biif i ` H _^ c]ch_ * O iesi $E [ j [ h %
? _ j [ l ng _ h n i ` K f[ m n c] [ h ^ M _ ]i h m nlo ] ncp _ N o la _ ls

> b [ clg [h O * A o d ch i H* ? * A *< *> *N *

< 1 ) A G<KN KMJ>@?PM@ AJM M@K<DM
JA NO@IJN@? OM<>C@JNOJH<

T* H<=PT<H<( E* FP=JO<( C* I<F<EDH<

Nn_himcm i` nl[]b_imnig[ `iffiqcha f[lsha_]nigs cm [ ^cmnl_mmcha ]igjfc][ncih*
D n cm [ `[]n nb [ n ni jl_p_hn nb_ gc]limnigc[ cm gil_ cgjiln[hn nb[h ni _gjb[m_

nb_ l_]ihmnlo]ncih i` nb_ mn_him_^ nl[]b_[*
Hihnaig_ls ^_m]lc\_^ nb [ n ][l_`of ]ihmnlo]ncih i` nb_ mnig[( i\fcko_ nl[hm_]ncih

i` nb_ nl[]b_[( [h^ l_gip[f i` _r]_mm `[ n [h^ mech qcff l_^o]_ nb_ ch]c^_h]_ i` mn_himcm*
Ciq_p_l nbcm ]igjfc][ncih $\on hi n `l_ko_hn% g[s i]]ol gimnfs cgg_^c[n_fs

il s_[lm [`n_l nb_ ij_l[ncih*
< fi n i` jli]_^ol_m ni l_]ihmnlo]n nb_ mn_himcm i` nl[]b_imnig[ b[^ \__h ^_)

m]lc\_^ mo]b [m( U)jf[mns( [^p[h]_g_hn `f[j( ^io\f_ U)jf[mns( _r]cmcih i` nb_ _r]_mm
mech( Gcg\_la `f[j [h^ chp_ln_^ [ jli]_^ol_*

R_ l_jiln [ 1)`f[jm jli]_^ol_ ch l_]ihmnlo]ncih i` mn_him_^ nl[]b_imnig[( qbc]b
b[m hi n s_ n \__h l_jiln_^ ch nb_ fcn_l[nol_m*

N o la c] [ f n_ ] b h ck o _
Ob_ nlc[haof[l `f[jm i` . U jf[mnc_m [h^ Tà)Q [^p[h]_g_hn `f[j ]ihmncnon_ nb_

1)`f[jm* $Aca* .*%
Ob_ mcncha i ` nb_ ]_hnl[f [^p[h]_g_hn `f[j $[jc][f [haf_ cm [\ion 2,% qcff \_

jf[]_^ ih nb_ hih m][llcha mol`[]_*
@rn_h^cha `lig cnm [j_r( [ p_lnc][f fch_ cm ^liqh [h^ nbcm fch_ _ko[f ni nb_ mc^_

i ` nb_ nlc[haof[l `f[j ch^c][n_m nb_ [^p[h]_g_hn _rn_h^cha i` T ni Q jli]_^ol_*
?io\f_ U)jf[mns cm ]ihmnlo]n_^ \s g[echa nqi ]ihp_lacha fch_m $[haf_m [\ion 4,%*
Ach[ffs nb_m_ 1)`f[jm ch n_h^cacn[n_ ni `ilg [ tca)t[a monol_ fch_*

? D N > P N N D J I

Ob_ 1)`f[jm n_]bhcko_ oncfct_m l_f[ncp_fs mg[ff fi][f `f[jm( ni ip_l]ig_ m][l
]ihnl[]nol_*

Ob_ j_lj_h^c]of[l f_hanbhcha ch nb_ fiha [rcm i` nb_ m][l ]ihnl[]nol_ cm g[^_
qcnb gchcg[f h[lliqcha \_nq__h nb_ _rn_lh[f [h^ chn_lh[f mnig[ ^cl_]ncihm*

Homn[l^_ ^_m]lc\_^ mcgcf[l g_nbi^ ni 1)`f[jm jli]_^ol_ ch nb_ ]ill_]ncih i`
_jc][hnb[f `if^m*



Miommi [h^ Cclmbiqcnt b[p_ [jjfc_^ nbcm g_nbi^ `il nb_ l_j[cl i` nbog\
il [rcff[ls q_\ ]ihnl[]nol_m*

Hihnaig_ls l_jiln_^ nb [ n nb_ ]iggih ][om_m i` mn_himcm [l_

-* _r]_mmcp_ m][l ncmmo_

.* e_fic^ `ilg[ncih

/* _r]_mmcp_ `[ n [lioh^ nb_ mnig[

0* ^_`_]ncp_ il [\m_hn nl[]b_[ lcham

1* l_]oll_hn nogiol

[h^ ]ih]fo^_^ nb [ n hi mchaf_ ij_l[ncih cm mocn[\f_ `il [ff ][m_m \_][om_ i ` nb_ p[lc[ncih
ch ]iohniol i ` nb_ mn_him_m [h^ oh^_lfscha j[nbifias*

A ca * - [ à H c] li nl[ ]b _ i m nig [ `i ffiq cha \ s f[ ls h a _ ] nig s ( f \ à Dg g _ ^ c[ n_ l_ mo fnm
[ ` n_ l 1)`f[j j li ] _^ o l_ * -] à A ch [ f l_ mo f nm *

Ob_ [jjfc][ncih i` nb_ 1)`f[jm jli]_^ol_ ni nb_ mn_himcm i` nl[]b_[f mnig[ b[m
hi n \__h q lcnn_h s_n* Ob_ ^_mcah i` nb_ `f[jm [h^ nb_cl \[m_)b_cabn l[nci _hmol_ nb_cl
pc[\cfcns [h^ hi h_]limcm i` `f[jm b[m \__h _h]iohn_l_^* C_[fcha b[m \__h oh_p_hn`of
[m hi n_hmcih cm _r_ln_^ ih nb_ `f[jm*

-,4



A ca * .* N ] b _g [ i ` nb _ l_ ] i h m nlo ] nci h $.[ \_ `i l_ ( .\ [ ` n_ l q cnb 1)`f[j j li ]_^o l_ *%

N P H H < M T

<jjfc][ncih i` [ 1)`f[jm jli]_^ol_ `il l_]ihmnlo]ncih i` mn_himcm i` nl[]b_imnig[
q[m jl_m_hn_^* R_ b[p_ \__h a[ch_^ m[ncm`[]nils l_mofnm qcnb nbcm g_nbi^ l_j[cl*

M x N P H x

Jjg[v\v \] [afi dYe Z]Ymp ]f [Yk \] dY j][gfkljm[lagf \] dY kl]fgk]
ë mf ljY[`vgklge Yl]

H [ l o s [ g [ T *( F o \ i n [ E * ( I [ e [ d cg [ C *
Jh ^ z ] l c n f_ j li ] z^ z ^ _ ] ch k f[g \ _ [o r _h ][m ^_ f[ l_ ]i h m nlo ] nci h ^_ f[ m n_hi m_

^ åoh n l [ ] b z i m ni g [ n_ * K [ l ] _ n n_ g z nb i ^ _ ih [ [ n n _ ch n ^_m l_ mo fn[ nm m[ ncm `[ cm[ h nm *

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

<af P]j^Y`j]f e al ^ a af ^ `Yhh]f Z]a \]j Q a]\]j`]jkl]ddmf_ \]k kl]fgka]j]f\]f NjY[`]gklgeYk

H [ l o s [ g [ T *( F o \ i n [ E * ( I [ e [ d cg [ C *
@ m q o l^ _ _ ch Q _ l`[b l_ h g cn ` c ch ` b [ j j _ h \_ c ^ _ l R c_^ _ lb _ lm n_ ffo h a ^ _ l N n_hi m_ ^_m

O l[] b _i m nig [ m \ _ m] b lc_ \ _h * ? o l] b ^ c_m_ H _nbi^ _ q o l^ _h to `lc_^ _h m n_ ff_h^ _ @ la _\h cmm_
a_q ihh_h *

M @ N P H @ I

Jjg[]\ ae a]flg Y [af[g dxZm dgk ]f dY ljYim]glge aY ]kl]fgkYfl]

H [ l o s [ g [ T *( F o \ i n [ E * ( H [ e [ d cg [ C *
@ h _f n l [ \ [ di m_ ^ _ m] lc\ _ _f j li ] _^ cg c_ h ni [ 1 f|\o fi m _h f[ l_ ]i h m nlo ] ] c| h ^_ o h [

nl [ k o _ nig c[ _ m n_ h i m [ h n_ * G [ [j fc] [ ] c| h ^_ _ m n_ g z ni ^ i b [ n_h c^ i l_ mo fn[ ^ i m m[ ncm `[ ] ni l ci m *

,) G gfl_ge]jq' Q ) Q ) 6 N n_hi mcm
O l[]b _i m nig [ * < l]b * J ni f[ ls h a *( 31 6 32
34( -22.
-) NjYad' G) F)' =`YeZ]jk' L )' F]gfYj\'

D( L)6 T)j f[ m ns i ` O l[ ] b _ [ f N nig [ [ n
G [ ls h a _ ] nig s * < l]b * J ni f[ ls h a *( 44 6
6 - - , )- - . ( -524*

/* BYjlo]dd' N* Q )' >qc]k' ?) L ) 6 > ih )
m n lo ] n ci h [ h ^ >[l_ i ` nb _ @ h ^ O l[ ] b _i )
m nig s * <g * E * N o la *( --/ 6 054 à1,,( -523*

0* GmklYj\]' D) = )6 K f[ m n c] N o la _ ls ch
Dh `[ h ] s [h^> b cf^ b ii^ @ ^ ch \ o la b [ h ^ G i h )
^ih = * " N* G cp ch a m ni h _ ( -53- .,5*

M @ A @ M @ I > @ N

i `
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1* Lgmkkg' H *6 = lo fo l_ m ? i lm[ f_ m B l[p_m
^ _ f[ H [ch ( M _ ] i h m nlo ] nci h ^ _ f[ ] ig g cm )
mo l_ * O _ ] b h ck o _ [ > chk G [g \ _ [ o r D l _
j [ l n c_ ( G [ K l_g cz l_ > ig g cmmo l_ ( < hh [ f_ m
^ _ > b clo la c_ ( .5 6 031 à035( -531*
2* B ajk`go alr' < )' E Yj]n' < *( Lgmkkg'

H *6 > ig \ ch _^ ? io\ f_ U )j f[ m ns [ h ^ T àQ

< ^ p [ h ] _g _h n `i l O b og \ R _\ > i h nl[ ] no l_ *
O b _ C [ h ^ ( 3 6 . 5 - ) . 5 / ( -531*

3* B ajk`go alr' < )' E Yj]n' < *( F]nq' S )5
1)`f[jm K li ] _ ^ o l_ `i l < r cff[ ls R _\ m G _ [ p )
ch a nb _ < j_r Dh ` l [ ] n * = l c n * E * j f[ m n * No la *(
/, 6 0 4 ) 1 - ( -533*

T * H [ lo s [g [ ( H* ? *( F _ ci P h cp _ lm c ns N]bii f i ` H _^ c] ch _ ( /1 N b ch [h ig []b c(
N b ch do e o )e o ( O i esi -2,( E [ j [ h
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C og \ i f^ n P h cp _ lm c ns ( = _ l fch $B?M %
> fch c] [ h ^ J o nj [ n c_ h n > fch c] i ` No la c][ f N nig [ ni fi a s

[ h ^ H [r cffi `[ ] c[ f N o la _ ls i ` nb _ ? _ j [ l ng _ h n i ` H _^c]ch_
? cl_ ] ni l 6 ? it * ? l* m] * g _^ * @ * R ch ce _ l)= f[ h _e

OC@ NPMB D><G >G<NN DA D><ODJI
JA =<N<G DJH< M@>PMM@I>@

@* MJBB@I?JMA( @* RDIDF@M )=G<I>F( NO* FJCG@M

Ob_ fiq l_]oll_h]_ l[ n_ `iffiqcha molac][f nl_[ng _hn i` jlcg[lcfs ohnl_[n_^
\[m[fcig[n[ cm q_ff ehiqh* <]]il^cha ni 4KOOS COF =JGRKHH$ [m q_ff [m ;CJMGR COF
8KRSJPWKTY cn cm ,*1à/ j_l ]_hn*

Ciq_p_l( f[la_ \[m[fcig[n[ [h^ \[m[fcig[ l_]oll_h]_m( j[lnc]of[lfs( c` nb_s
b[p_ mjl_[^ mi `[l [m ni chpifp_ nb_ \ih_( mbiq [ al_[nfs ch]l_[m_^ nl_h^ ni ^_p_fij
m_]ih^[ls f_mcihm* !;KGSEJGR$ ;PODCMMKU$ ACOIG COF =EJPMTY"&

<]]il^cha ni pih <f\_lnchc( nb_ fcnnf_ ^_^c``_l_hnc[n_^ \[m[f ]_ff i` nb_ _jc^_lgcm
hin n_h^cha ni _jc^_lg[f ^c``_l_hnc[ncih `ilgm nb_ ]_ffof[l oh cn i` \[m[fcig[n[( qbcf_
nb_ \[m[fcig[ ]il^ `ilgm nb_cl ncmmo_ ohcn* <h ila[hic^ ncmmo_ ^c``_l_hnc[ncih f_[^cha
ni nb_ `ilg[ncih i` ]_ln[ch [^h_r[ cm jimmc\f_* Gce_ [ g[fcahig[( \[m[fcig[n[ ][h
aliq ch [h chp[mcp_ `[mbcih* D ` nb_s _rcmn `il [ fiha ncg_( m_]ih^[ls ][l]chig[n[ g[s
^_p_fij* Njc_af_låm nogiolm [h^ =liie_åm nogiol( qbc]b cm [fmi ehiqh [m _jcnb_fcig[
[^_hic^_m ]smnc]og [l_ l_a[l^_^ [m mj_]c[f nsj_m i` \[m[fcig[n[( qbcf_( []]il^cha
ni nbcm ]f[mmc`c][ncih( ?[lc_låm _jcnb_fcig[ g_n[nsjcko_ chn_lg_^c[cl_ [fl_[^s \_fiham
ni nb_ oh^c``_l_hnc[n_^ mko[giom)]_ff ][l]chig[n[* < molp_s i` nb_ ^c``_l_hn pc_qm
ih nb_ j[nbia_h_mcm [h^ ih]ifiac][f ]f[mmc`c][ncih i` \[m[fcig[n[ cm acp_h \s Fibf_l*

?olcha nb_ j_lci^ `lig -52,à-530( 02 j[nc_h nm qcnb 10 \[m[fcig[ l_]oll_h]_m
q_l_ [^g cnn_^ ni nb_ >fchc] i ` H[rcffi`[]c[f Nola_ls `il molac][f nl_[ng_hn* <ff
i` nb_g b[^ \__h nl_[ n_^ jlcg[lcfs \s mola_ls( l[^cinb_l[js il inb_l g_nbi^m
ch inb_l g_^c][f `[]cfcnc_m*

?_mjcn_ l[^c][f molac][f nl_[ ng _h n i` \[m[fcig[ l_]oll_h]_m qcnb qc^_ l_gip[f
ch]fo^cha oj ni . ]g i` [^d[]_hn b_[ fnbs ncmmo_( -/ j[nc_hnm ^_p_fij_^ m_]ih^[ls
f_mcihm( qbc]b cgjfc_m nb [ n ch .0 ! $-/+10% i ` ][m_m nb_ nogiol q[m hin ]ihnliff_^
[fnbioab g[]lim]ijc][ffs nb_ ch]cmcih b[^ \__h g[^_ ch nb_ b_[fnbs ncmmo_* -. j[nc_hnm
^_p_fij_^ gofncjf_ l_]oll_h]_m qbc]b ch 0 j[nc_h nm `ch[ffs f_^ ni ^_[nb [h^ ch . inb_lm
ni ch]ol[\cfcns* Rb_h l_f[ncha nb_m_ `caol_m ni nb_ ni n[ f hog\_l i` \[m[fcig[ l_]ol)
l_h]_ ][m_m [^g cnn_^ `il nl_[ ng _hn( cn no lhm io n nb [ n -- j_l ]_hn $2+10% [l_ ch]ol[\f_*
Ncr \[m[fcig[ l_]oll_h]_m ^_a_h_l[n_^ ][l]chig[niomfs* <`n_l nb_ nl_[ng _hn i`
-. jlcg [ls \[m[fcig[n[ nb_ l_]oll_h]_ l[ n_ q[m , j_l ]_hn* Ncgcf[l l_mofnm q_l_

,,,



l_jiln_^ \s nb_ >fchc] i` A[]_ [h^ I_]e Nola_ls i` nb_ ? _j[lng _hn i` H_^c]ch_
i` Cog\if^n Phcp_lmcns( qb_l_ [`n_l molac][f nl_[ ng _h n ./*1 j_l ]_hn i` 1- j[nc_hnm
$-.+1-% q cnb \[m[fcig[ l_]oll_h]_m [a[ch ^_p_fij_^ l_]oll_h]_m( qbc]b g_[hm nb [ n
nb_ nogiol q[m hi n ]ihnliff_^ \s nb_ molac][f chn_lp_hncih ch ./*1 j_l ]_hn i` ][m_m*
>[l]chig[niom ^_a_h_l[ncih niie jf[]_ ch 3 ][m_m $Miaa_h^il`%*

A ca * -* à o f] _ l[ n ci h i ` , *1 ]g ch ^ c[g _ n_ l ch m c^ _ [ m ] [ l i ` . *1 S .*1 ]g [ n nb _ j [ nc_ h nm
b [ cl f ch _ * A ca * .* à [ h ch ` cf n l [ n ch a ns j _ i ` \ [ m[ f)] _ ff ] [ l] ch ig [ q b c] b l_ ] o l l_ ^ ch -524*

Dh nqi nbcl^m i` nb_ ch]ol[\f_ j[nc_h nm [^g cnn_^ ni nb_ >fchc] i` H[rcffi`[]c[f
Nola_ls nb_ f_mcihm l[ha_^ `lig j[fg ni b[h^ mct_* Ob_ `iffiqcha ][m_ mbiqm( biq_p_l(
nb [ n _p_h \[m[fcig[ l_]oll_h]_m qbc]b [jj_[l ni \_ g[]lim]ijc][ffs mg[ff_l g[s
f_[^ ni nb_ j[ nc_h nåm ^_[nb( c` nb_s mjl_[^ h_[l nb_ \ih_ `ilgcha nb_ \[m_ i ` nb_ meoff
il nb_ meoff ][j6 -515( H* C*( 0- s_[lm( g_^c][f l_]il^ Ii* 31/2( Phcp_lmcns >fchc]
i` H[rcffi`[]c[f Nola_ls*

3FNKSSKPO PH TJG QCTKGOT KVKTJ C DCSCMKPNC RGEURRGOEG PO JGR HPRGJGCF WJKEJ JCF
QRGVKPUSMX DGGO TRGCTGF GMSGWJGRG DX SURIGRX$ RCFKPTJGRCQX COF QPFPQJXMMKO DRUSJKOI&
5GSQKTG TJG NCERPSEPQKECMMX SNCMM SKYG P H TJG RGEURRGOT TUNPUR$ TJG QCTKGOT FKGF HRPN
NGOKOIP%GOEGQJCMKTKS CHTGR COPTJGR - SURIKECM KOTGRVGOTKPOS COF RCFKPTJGRCQX RGQGCTGF
+ TKNGS&

Pjih [^gcmmcih nb_l_ q[m [h of]_l[ncih i` ,*1 ]g ch ^c[g_n_l $Aca* -% chmc^_
[ m][l i` .*1 S.*1 ]g [ n nb_ j [ nc_h nåm b[clfch_* <fnbioab nb_ nogiol b[^ \__h l_gip_^
g[]lim]ijc][ffs q cnb nb_ ch]cmcih \_cha g[^_ ch b_[fnbs ncmmo_ ch -515(-520 [h^ -522(
nb_l_ [fq[sm ^_p_fij_^ [ l_]oll_hn nogiol* Obcm j_lg cnm nb_ ]ih]fomcih nb [ n nb_
nogiol b[^ jlid_]n_^ \_sih^ nb_ g[lachm i` _r]cmcih [h^ chp[^_^ b_[fnbs ncmmo_

,,-



qcnbion ][omcha g[]lim]ijc][ffs l_]iahct[\f_ ]b[ha_m i` nb_ mech* @p_h [ ]i\[fn
2, l[^c[ncih nb_l[js ch -52. ]iof^ hin jl_p_hn nb_ nogiol `lig mjl_[^cha*

Dh -515 gc]lim]ijc] `ch^cham q_l_ nbim_ i` [ \[m[fcig[ ch`cfnl[ncha chni ^__j
ncmmo_ jf[h_m [h^ mbiqcha [ ]_ln[ch ]_ffof[l jifsgiljbcmg*

D n q[m ihfs nb_ mcrnb l_]oll_h]_ nb [ n mbiq_^ nb_ jc]nol_ i` [h ch`cfnl[ncha nsj_
i` \[m[f)]_ff ][l]chig[ qbc]b l_]oll_^ [a[ch ch -524 $Aca* .%* D n jlip_^ ni \_ chij_l)
[\f_ \_][om_ i` nb_ _rn_hmcih i` nb_ nogiol qcnb gofncjf_ ch`cfnl[ncih i` nb_ ^ol[
g[n_l( [h^ \_][om_ ][linc^ [ln_lcial[jbs q[m bcabfs moaa_mncp_ i` nb_ nogiol
mjl_[^cha chnl[]l[hc[ffs nb_l_\s i\mnlo]ncha nb_ mchom m[acnn[fcm moj_lcil*

I_olimolac][f ch n_lp_hncih q[m l_d_]n_^ \_][om_ i` m_jnc] qioh^ ]ih^cncihm*
Dh mjcn_ i ` l_j_[n_^ l[^cinb_l[js ][llc_^ io n ch -525 [h^ ch -53, [h^ [ mncgof[ncih
i` _h^ia_hiom ^_`_hmcp_ jli]_mm_m \s q[s i` [ hihmj_]c`c] [^^cncih[f nb_l[js ch -53.(
nb_ j[ nc_h n ^c_^ ch -530 i` oh]ihnliff[\f_ g_hchai_h]_jb[fcncm*

? D N > P N N D J I

<`n_l _p[fo[ncha nb_ [o nbi låm iqh l_mofnm [h^ nb_ fcn_l[nol_( nb_ molac][f mcno[ncih
_h]iohn_l_^ ch nl_[ncha \[m[fcig[ l_]oll_h]_m ][h \_ ]b[l[]n_lct_^ \s nb_ `iffiqcha
`_[no l_m6

-* Ob_l_ [l_ hi \[mc] ^c``_l_h]_m ch nb_ bcmnifiac][f `ch^cham i` \[m[fcig[n[ [h^
\[m[fcig[ l_]oll_h]_m( qbc]b g_[hm nb [ n nb_ \[m[fcig[ l_]oll_h]_( nii( b[m
ni \_ l_a[l^_^ [m [ fi][f nog iol qbc]b aliqm ch [h chp[mcp_ `[mbcih( _mj_]c[ffs
ch ][m_m nb [ n [l_ ^c``c]ofn ni ]ihnlif*
Ob_ mnliha nl_h^ i` ch[^_ko[n_fs nl_[ n_^ \[m[fcig[n[ ni ^_p_fij m_]ih^[ls
f_mcihm $.0 j_l ]_hn% ^_mjcn_ qc^_ l_gip[f qcnb [^_ko[n_ g[lach ch nb_
b_[fnbs ncmmo_( `il]_m om ni \_fc_p_ nb [ n cn cm ihfs [ n [ l_f[ncp_fs f[n_ mn[a_ nb [ n
nb_ \[m[fcig[ ]il^ aliqcha ch`cfnl[nchafs ][om_m [ g[]lim]ijc][ffs j_l]_jnc\f_
^_mnlo]ncih i` nb_ f[s_lm mollioh^cha il fscha [\ip_ cn( nb_l_`il_ l_g[chcha
i]]ofn ni nb_ mola_ih* Ob_ f[n_ l_]iahct[\cfcns cm `[piol_^( [\ip_ [ff( \s
\[m[fcig[ ]il^m \_cha f_`n ch ^__j ncmmo_ jf[h_m( c` nb_m_ ]il^m [l_ bc^^_h
\s molac][f g_[mol_m il l[^cia_hc] m][lm*

.* R cnb ch]l_[mcha nogiol mct_ [h^ \ih_ chpifp_g_hn( cn \_]ig_m gil_ [h^
gil_ ^c``c]ofn ni ]ihnlif [ \[m[fcig[ l_]oll_h]_*

/* Ob_ ch]l_[m_^ jimmc\cfcns i` ][l]chig[niom ^_a_h_l[ncih*
=_][om_ i` nb_ mnliha nl_h^ i` \[m[fcig[ l_]oll_h]_m ni ^_p_fij m_]ih^[ls
f_mcihm( [h^ \_][om_ i` nb_cl ]fchc][f g[fcah[h]s q_ ^__g cn cgj_l[ncp_ ni
][lls io n jlcg [ls fi][f nl_[ ng _h n i` [ \[m[fcig[ l_]oll_h]_ ch _r[]nfs nb_
m[g_ g[hh_l [m ][l]chig[ nb_l[js( q cnb nb_ `iffiqcha ^_g[h^m ni \_ g_n6

-* @ r ] cm m ci h m b[p_ ni \_ ^l[mnc] ch]fo^cha [^d[]_hn ncmmo_ i` b_[fnbs [jj_[l)
[h]_( j[lnc]of[lfs ch nb_ ^__j ncmmo_ jf[h_m( [h^ nb_ ]igjf_n_ m][lm i` jl_pciom
nb_l[j_onc][f g_[mol_m*
Dh nb_ ][m_ i` f[la_ \[m[fcig[ l_]oll_h]_m [h^ mo]b \[m[fcig[n[ [m [fl_[^s
chpifp_ nb_ \ih_( cn g [s q_ff \_ h_]_mm[ls ni _rn_h^ nb_ _r]cmcih g[]lim]ijc)
][ffs mi [m ni l_gip_ gil_ nb[h . ]g i` b_[fnbs ncmmo_*



.* H [ la ch [ f m _ ] n ci h m * D`( `iffiqcha qc^_ l_gip[f( mo]b h[no l[ f \[llc_lm
[m `[m]c[_( j_lc]bih^lcog ( j_lcimn( ][lncf[a_ il \ih_ [l_ l_[]b_^( [h^ c` nb_l_
cm _p_h nb_ mfcabn_mn ^io\ n [m ni nb_ l[^c][fcns i` nb_ molac][f chn_lp_hncih(
nb_m_ \[llc_lm b[p_ ni \_ l_gip_^ m_j[l[n_fs [m g[lach[f m_]ncihm `il gc]li)
m]ijc] _r[g ch[ncih oh^_l mola_ls il `il _g\_^^cha ch j[l[``ch* Obcm [jjli[]b
\_]ig_m jli\f_g[nc][f c` cg jiln[h n `oh]ncih[f _f_g_hnm mo]b [m nb_ _s_\[ff
il nb_ ^ol[ g [n_l [l_ chpifp_^*
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FJGRS GKTJR SURLMHGN TRJGTOJPT

A ca * /* G [ n_ h ] s j _ l ci ^ o j ni nb _ h _ r n l_ ]o ll_ h ] _ *

<`n_l _p[fo[ncha nb_ jl_m_hn g [n_lc[f hi ]f_[l)]on nb_l[j_onc][f ]ihm_ko_h]_m
]iof^ \_ ^_lcp_^ ch nb_ ch^cpc^o[f ][m_ `lig nb_ a_h_l[f bcmnifiac][f mn[n_g _hn
i` [ l_gip[f b[pcha \__h â[^_ko[n_ä il âch[^_ko[n_ä * C_h]_( nb_ l_f_p[h]_
i` [ a_h_l[f mn[ n_g _hn ih nb_ l[^c][f gc]lim]ijc] l_gip[f i ` [ \[m[fcig[
cm l_f[ncp_fs jiil* Hil_ l_fc[\f_ ch`ilg[ncih ][h \_ _rj_]n_^ ni \_ jlipc^_^
\s g[lach[f m_]ncihm i` nb_ g[lach [h^ \innig i` nb_ qioh^( c` nb_m_ m_]ncihm
[l_ _r[gch_^ bcmnifiac][ffs ch m_lc_m il [ n f_[mn ch m_nm*

/* > i p _ l ch a m i ` ? _ `_ ] nm * Dh pc_q i` nb_ `[]n nb [ n i`n_h [ nog iol mcno[ncih
cm i\m]ol_^ \s jlcg [ls mola_ls( ch mo]b l_]oll_h]_ ij_l[ncihm hi ^_`_]n
]ip_lcham inb_l nb[h mjfcn mech)al[`nm g omn \_ [jjfc_^ ni [ mi`n)ncmmo_ mol`[]_
il \ih_* D ` ^_`_]nm i` nb [ n ech^ [l_ ]ip_l_^ \s jlcg [ls monol_( `off mech)al[`nm
il `f[jm( nb_ nogiol mcno[ncih cm i\m]ol_^ chpifpcha nb_ ^[ha_l nb [ n [ l_g[ch)
cha ]il^ i` \[m[f ]_ffm cm ]ip_l_^ \s [ mi`n)ncmmo_ f[s_l [h^ ][h aliq ohhinc]_^
^iqh ni ^__j ncmmo_ jf[h_m* Ail p cn[ f l_[mihm nb_ S )l[s_^ ^ol[ g [n_l cm nb_
ihfs _r]_jncih `lig nbcm jlch]cjf_ i` nl_[ng _hn*
Ob_ \_mn ncg_ `il j_lg [h_hn jf[mnc] g_[mol_m ][h \_ ^_lcp_^ `lig nb_ f[n_h]s
j_lci^ i` gofncjf_ l_]oll_h]_m* Acaol_ / mbiqm nb_ f[n_h]s j_lci^ `il nb_
^_p_fijg_hn i ` gofncjf_ l_]oll_h]_m `iffiqcha jl_pciom l_]oll_h]_ mola_ls*
Dh 5/ j_l ]_hn i ` [ff ][m_m( nb_ h_rn \[m[fcig[ l_]oll_h]_ i]]oll_^ qcnbch
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/ s_[lm i` nb_ f[mn l_]oll_h]_ ij_l[ncih( ch 4/ j_l ]_hn qcnbch . s_[lm i` nb_
f[mn l_]oll_h]_ ij_l[ncih*

<m `[l [m nb_ ]f[mmc`c][ncih i` \[m[fcig[ l_]oll_h]_ oh^_l nb_ molac][f [h^
nb_l[j_onc][f [mj_]nm cm ]ih]_lh_^( cn ][h a_h_l[ffs \_ m[c^ nb [ n nb_ bcab l_]oll_h]_
n_h^_h]s i` nb_ nogiol cm g[chfs ^o_ ni / ]b[l[]n_lcmnc]m6
-* nb_ i]]ofn( ch`cfnl[ncha aliqnb i` nb_ \[m[fcig[ ]il^(
.* nb_ `[]n nb [ n nb_ nogiol mcno[ncih cm i`n_h i\m]ol_^ \s nb_ jlcg[ls ij_l[ncih(
/* nb_ ch]l_[m_^ jimmc\cfcns i` ][l]chig[niom ^_a_h_l[ncih*

Ob_m_ / ]b[l[]n_lcmnc]m ^i hi n j_lg cn [ ^_`chcn_ [mm_mmg_hn i` nb_ l[^c][fcns
i` molac][f g_[mol_m* Ob_s l[cm_ nb_ m[g_ nb_l[j_onc][f ^_g[h^m [m [jjfc_^ ni
][l]chig[ mola_ls( _p_h _r]__^cha nb_ f[ nn_ l q cnb l_a[l^ ni nb_ ]ip_lcha i` ^_`_]nm*
D ` h_]_mm[ls( ^l[mnc] _r]cmcihm b[p_ ni \_ g[^_ ch]fo^cha gil_ nb[h . ]_hncg_n_lm
i ` b_[fnbs ncmmo_( [h^ nb_ ij_l[ncha `c_f^ ch nb_ \ih_ [h^ mi`n)ncmmo_ l_acihm b[m ni \_
e_jn ij_h `il nog iol `iffiq)oj* <m l_a[l^m nb_ ch^c][ncih `il goncf[ncha il lcmes
ij_l[ncihm nb_ fc`_ _rj_]n[h]s i` if^ j[nc_hnm mbiof^ \_ [h cgjiln[hn [mj_]n* Dh mo]b
][m_m nb_ mfiq aliqnb i` nb_ \[m[fcig[ j_lg cnm nb_ [^ijncih i` inb_l jlch]cjf_m
i` nl_[ng _hn( [m [l_ [jjfc_^ ni j[nc_h nm q cnb al_[n_l fc`_ _rj_]n[h]s*

N P H H < M T

Jh nb_ \[mcm i` nb_ h[ no l[ f bcmnils i` 10 \[m[fcig[ l_]oll_h]_m nl_[n_^ ch nb_
>fchc] i ` H[rcffi`[]c[f Nola_ls( [h^ i` 1- \[m[fcig[ l_]oll_h]_m nl_[n_^ ch nb_ >fchc]
i` A[]_ [h^ I_]e Nola_ls i` Cog\if^n Phcp_lmcns ch =_lfch [h^ ]ihmc^_lcha nb_
_rj_lc_h]_ a[ch_^ ch ][m_m i` nb_l[j_onc][ffs oh]ihnliff[\f_ \[m[fcig[ l_]oll_h]_m
[m l_jiln_^ ch fcn_l[nol_( nb_ [onbilm b[p_ [nn_g jn_^ [ molac][f ]f[mmc`c][ncih i`
\[m[fcig[ l_]oll_h]_* Ob_ jlch]cjf_m i` nl_[ ng _hn ni \_ ^_lcp_^ nb_l_ `lig [l_
^_m]lc\_^*

M x N P H x

=dYkka^a[Ylagf [`ajmj_a[Yd] \]k ZYkYdage ]k jv[a\anYfl

M i a a _ h ^ i l ` @ *( R c h c e _ l ) = f [ h ] e @ *

N o l f[ \ [ m_ ^ _ Q [h[fs m_ ^ _ m 10 ][m ^ _ m \ [ m[ fcig _ m lz ] c^ cp [ h n n l [ c nz m [ f[ ] fch cko_
^ ] ] b clo la c_ g [r cf f[ cl_ _ n `[ ] c[ f_ _ n -å[ h [ fs m_ ^_m 1- ][m ^_m \[m[ fcig _m lz ] c^ cp [ h n ^_
f[ ] fch ck o _ ^ _ ] b clo la c_ ^ _ g [r cf f[ cl_ _ n ^ _ ]io [ -åP h cp _ lm cnz _ C og \i f^ n ^_ = _ lfch _ n _h
m_ m _ lp [ h n ^ _m _ r j _ lc_h ] _ m ^ _ m ][m ch nl [ c n[ \ f_ m ^ _m \ [ m[ fcig _m lz ] c^ cp [ h n ^ z] lcnm _h fcn n_ )
l [ no l _ ( f_ m [ o n_ o l m ^ _ -å[ l nc] f_ i h n _ mm[s z ^ å_ ``_ ] no _ l f_ ] f[ mm_g _h n ^_ ] _ nn_ g [ f[^ c_ * D fm
] i h m n[ n_ h n ^ _ m j lch ] cj _ m ^ o n l [ c n _ g _ h n k o c l _ m o f n_ h n ^ o ] f[ mm_g _h n j lijimz *

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

=`ajmj_ak[`] E dYkka^acY lagf \]j j]ra\ana]j]f\]f <YkYdage]

M i a a _ h ^ l i ` @ *( R c h c e _ l ) = f [ h ] e @ *

< o ` ^ _ l B lo h ^ f[ a _ _ ch _ l < h [ fs m_ p i h 10 A [ ff_ h l_ t c^ cp c_ l_h ^ _ l = [m[ fcig _ ( ^ c_ [ h ^ _ l
F fch ce `o l H [r cffi `[ t c[ f] b clo la c_ \ _ b [ h ^ _ fn q o l^ _ h ( o h ^ 1- A [ ff_ h l_ t c^ cp c_ l_h^ _ l = [ m[ )
fcig _ [o m ^ _ l F f ch ce `o l B _mc]b nm ) o h ^ C [ fm] b clo la c_ ^ _ l C og \ i f^ n)P h cp _ lm cny n to
= _ lfch o h ^ o h n_ l M o ] e m c] b nh [ bg _ [ o ` ^ c_ ch ^ _ l G c n_ l [ no l \ _ m]b lc_\ _h _h ( g cn ^ _ l =_)
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b [ h ^ fo h a o h b _ cf\ [ l_ l A y ff_ ^ _ m l_ t c^ cp c_ l_ h ^ _ h = [ m[ fcig m a_q ihh _h _h @ l `[ b lo h a _ h
p _ l mo ] b n_ h ^ c_ < o ni l_ h ^ c_ m_ @ le l [ h e o h a to e f[ mm c` ct c_ l_h * à @ m q _ l^ _h ^ c_ B lo h ^ my nt _
^ _ l O b _ l[ j c_ [ h a _ `o b l n ( ^ c_ m c]b [ o m ^ c_ m _ l F f[ m m c` ce [ n ci h _ la _\ _h *

M @ N P H @ I

= dYka^a[Y[axf imajyj_a[Y \] [Ykgk \] ZYkadage Yk j]af[a\]fl]k

M i a a _ h ^ i l ` @ *( R c h c e _ l = f [ h _ e @ *

@ h \ [ m_ [ f [ h y fcm cm ^ _ 10 ][mim ^ _ \ [ m[ fcig [ m l_ ch ] c^ _ h n_ m l_ [ fct [ ^ i _h f[ ] f{h c][
^ _ ] clo la {[ g [r cfi `[ ] c[ f s ^ _ 1- ][mi m ^ _ f[ ] f{h c][ `[ ] c[ f s ^_ f ]o_ ffi ^ _ f[ P h cp _ lm c^ [ ^ d
^ _ C og \ i f^ n ^ _ = _ lf{h s n_ h c_ h ^ i _h ] o _ h n[ f[ m _r j _ lc_h ] c[ m fi a l[^ [ m _h ][mim ch ]o l[ \ f_ m
^ _ \ [ m[ fcig [m l_ ch ] c^ _ h n_ m ( ^ _ m_ l c ni m _h f[ f c n _ l [ no l [ _ mj _ ] c[ fct [ ^ [ ( fi m [ o ni l_ m ch n_ h n[ li h
o h [ ] f[ mc`c][] c|h ^ _ _ m n[ [ `_]] c| h * Dh ] fo s _ h fim j lch ] cj ci m ^_ f n l [ n[ g c_ h ni k o _ m_ ^ _ mj l]h )
^ _ h ^_ _ m n[ ] f[mc`c][] c|h *

M @ A @ M @ I > @ N

,) < affk' B ) D)' M`]jja^^' B ) G )6 = l c n*
E * j f[ m n * N o la * .4 6 -//( -531*
.* Eg`d]j' M l ) 6 F fch cm]b _ = _i \ [ ] b no h a

pih = [ m[ fcig _h cg B _mc]b nm )H oh^bib f_h )
\ _ l_ c]b o h n_ l \ _ mi h ^ _ l_ l = _ lo ]e m c] b nca o h a
^ _ l j l cg y l i j _ l[ n cp _ h = _b [h ^ fo h a * ? cm m _ l )
n [ n ci h ( = _ l fch -531*
/* GY`d]j' > )' B ajk`go alr' < ) 6 C [ l_ `o [ b

3. 6 01/(-524*
0* Ga]k[`]j' A ) 6 t cn* h [ ] b F * C * = [ o _ l (

? [m F l_ \ mj li \ f_g ( Q _lf[a N j lch a _ l ( = _ l)
fch )B | nn ch a _ h )C _ c^ _ f\ _ la -52/*

1* GgfZYddam ' A)5 = l c n * E * j f[ m n * N o la *
.- 6 .,,( -524*

2* Lg__]f\gj^' ? ) 6 ? c_ i hei fia cm]b _
@ ch i l^ h o h a ^ _ m = [ m[ fcig l_t c^ cp m $-530%(
o h p _ l| ``_ h nfc] b n*

3* Mmf\]dd' = *( Aqddaf_' B )' Mganag' <* C ) 6
< ] n[ ] b cl * m ] [ h ^ * -/- 6 .05( -522*

4* TYf_]' D)' M[`gdlr' B ) D ) 6 U* G [ ls h a *
M b ch i f* 0. 6 2-/( -52/*

J nb _ l f c n_ l [ no l _ [ p [ cf[ \ f_ [ n nb _ [ o nb i l m *
? l* @ * M i a a _ h ^ i l` ( F [ lf)H [lr )< ff_ _ 04( -,. = _ l fch ( B ? M
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H ?QM

2l` Cf l]jfYlagfYd =gf_j]kk g ^ J dYkla[ Yf\ L][gfkljm[lan] Mmj_]jq Lag \] DYf]ajg Å
GYq - + ( - 0 ' ,424

O b _ ^_] cm ci h ni b i f^ nb _ > iha l_mm ch = l[ t cf l_ mo fnch a `lig [ p i n_ n[ e _ h [ n nb _ 2 nb
> iha l_ mm b _ f^ ch K [ l cm ch -531 b [ ^ g [^ _ mig _ j _ij f_ `_ [ l f_ m n nb _ l_g i n_h _ mm i ` nb cm
] i o h nls `lig @ o li j _ [ h ^ I i l nb _ lh < g _ lc] [ mb i o f^ ^ cm]io l[a _ j li mj _ ] ncp _ j [ l nc] cj [ h nm
`lig [ n n_ h ^ ch a nb _ i]][mcih * O b _ `_ [ l j li p _ ^ ni \ _ o h m o \ m n[ h n c[ n_ ^ [m( i h nb _ ] i h nl[ ls (
n b _ h og \ _ l i ` [ ] n cp _ [ h ^ j [ mm cp _ j [ l n c] cj [ h nm [ h ^ [ ]] ig j [h s ch a j _ lmih m n o lh _ ^ i o n ni
\_ f[ la _ l nb [ h `i o l s _ [ lm \ _ `i l_ ch K [ l cm [ h ^ ni _r]__^ nb _ .(1,, g [le *

.1, j [ j _ l m q _l_ j l_ m _ h n_ ^ ( 02 `cfg m mb iq h [ h ^ 4 j [h _ f ^ cm]o mm cih m i la [h ct _^ ( _[]b
f[ m n ch a m_ p _ l[ f b i o lm ch nb _ j l_ m_h ] _ i ` f_ [ ^ ch a mj _ ] c[ fcm nm i h _[]b j [ l n c] o f[ l mo \ d_ ] n* O b _
g [ ch mo \ d_ ] nm i ` nb _ > iha l_mm q _ l_ à g c] li mo la _ ls ( nog i o lm [ h ^ ]i mg _nc] mo la _ ls i ` nb _
`[]_ ( n l o h e ( [ h ^ _ r nl_g cn c_ m *

< g iha nb i m_ j l_ m _ h n q _l_ nb _ g i m n j lig ch _ h n j f[ m nc] mo la _i h m `lig [ff ip _ l nb _
q i lf^ ( mj _ ] c[ fcm nm ch j _ l cj b _ l[ f h _ o li mo la _ ls [ h ^ i l nb i j [ _^ c] m * O b _ > ihal_mm [ m [ qbif_
j li p _ ^ ih]_ [ a [ ch n b [ n j li a l_ mm ch nb _ ch ^ cp c^ o [ f `c_f^m i ` j f[ m nc] mo la _ ls ( [ h ^ j [ l nc] o f[ l fs
mi ch g c] li mo la _ ls [ h ^ ch nb _ ] ig j l_b _h m cp _ [ j j li [ ] b ni nb _ n l _ [ ng _ h n i ` nog i o lm
^ _ j _h ^ m ih ch n_ h m cp _ g o fn c f[ n_ l [ f f[ \ i l [ ni ls [ h ^ _ r j _ l cg _h n[ f l_ m_ [ l]b q ile * < hi nb _ l
j i ch n n b [ n ] ls m n[ f f ct _ ^ [ n nb _ > iha l_mm q [m n b [ n g o no [ f ] i h `li h n[ nci h i ` ^ c``_ l_h n c^ _[m
[ h ^ ( ch j [ l n c] o f[ l ( _ r ]b [h a _ i ` e h iq f_^ a _ ( _rj _ lc_h ]_ ( [ h ^ l_ mo fnm i ` q i le ^ih_ \ s
^ c` `_ l_ h n l _ m_ [ l] b [ h ^ ] fch c][ f ch m n c no n_ m `lig [ ff i p _ l nb _ q i lf^ [ l_ nb _ \_mn( `_[mc\ f_ [h^
g i m n l_q [ l^ ch a [ n nb cm ns j _ i ` ] iha l_ mm b _ f^ ih [ a fi \ [ f m][ f_ \ o n j o lmp ch a [ m nl c] n fs
^ _ `ch _^ [ h ^ nb _ l_ `i l_ g i l_ h [ l liq fs ]ih ]_ cp _^ j li a l[g g _ *

O b _ > iha l_mm ni i e j f[ ] _ ch [ g i ^ _ lh ( mj [ ] ci o m b i n_ f( j _ l`_ ] nfs q_ff _k o cj j _^ `il
mo ]b i]][ mci h m à nb _ I [ n ci h [ f C i n_ f q b_ l_ g i m n i ` nb _ j [ l nc] cj [ h nm q _l_ [ fmi [ ]]ig )
g i ^ [ n_ ^ * O b _ l _ m n i ` nb _ a o _ m nm q _l_ [ ] ] ig g i^ [ n_ ^ ch h _ [ l\ s bi n_ fm g i m nfs m c no [ n_ ^
[ fi h a nb _ Dj [ h _g [ [ h ^ > i j [ ] [ \ [h [ \ _ [] b _ m ( `lig q b_l_ nb _ s q _l_ ^ [ cfs n[ e _ h ni nb _
I [ nci h [ f C i n_ f ( [ h ^ [ n fo h ] b ) n cg _ [ h ^ ch nb _ _p _h ch a m n[ e _ h \ []e ni nb _ cl j f[]_m i `
[ ]] ig g i^ [ nci h *

K [ j _ lm q _l_ j l_ m _ h n_ ^ H ih ^ [s nb li o a b A l c^ [ s ( c*_ * `i l `cp_ ]ih m_]o ncp _ ^ [s m m cg o f)
n[ h _ i o m fs ch `i o l f_ ] no l_ b [ ffm i ` nb _ I [ n ci h [ f C i n_ f > ihp_h nci h > _h nl_ 7 nb _ f[ la _ m n(
] _ h nl [ f b [ ff b [ ^ [ m _ [ n ch a ] [ j [ ] c ns i ` . (,,,( nb _ l_g [ ch ch a nb l_ _ [ \ i o n .,, _[]b * O b_
i la [h ct [ nci h i ` nb _ j li `_ m m ci h [ f [ h ^ mi ] c[ f j [ l nm i ` nb _ > ihal_mm q [m i ` [ p _ ls aii^
m n[ h ^ [ l^ *

O b _ j [ j _ lm q _l_ [ l l[ h a _ ^ ch a li o j m [ ] ]i l^ ch a ni l_ f[ n_ ^ mo \ d_ ] nm ( [ h ^ `i ffiq _^
\ s a li o j ^ cm]o mm ci h m \ s _ r j _ l nm ch _ [] b i ` nb _ a cp _h l[h a _ m i ` mo \ d_ ] nm ( mo j j f_g _h n_^
[h ^ ] ig g _h n_ ^ i h ` lig nb _ `fii l* @ h a fcmb n l [ h m f[ n_ ^ ch ni K i l no a o _ m_ q [m nb _ i``c]c[f
f[h a o [a _ i ` nb _ > iha l_ mm *

O b _ `i ffiq cha q _l_ nb _ g i m n m ca h c` c] [h n ]s] f_m i ` j [ j _ l m 6
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-* C [ _ g [ h a c i g [ m

O b _ ^ c` ` c] o fns ch p i fp _^ ch p [ m] o f[ l no g i o l n l _ [ ng _ h n cm ] i h `clg _^ \ s nb _ aliqcha)
h og \ _ l i ` h _q nb _ l[ j _ o n c] [ f j li ] _^ o l_ m * N ig _ i ` nb _g mb i o f^ \ _ l_ a [ l^ _ ^ [ m ch p i fp ch a
[ a l_ [ n ^ _ [ f i ` l cm e [ h ^ l_ k o cl ch a ]i h m c^ _ l[ \ f_ ] [ o n ci h [ h ^ _rj _ lc_h ] _ ( q b c]b cm q b s nb _ c l
o m_ ] [ h h i n \ _ l_ ]ig g _h ^ _^ ih [ a _h _ l[ f \ [ m cm * O b _ m_ ch ] fo ^ _ n l _ [ ng _ h n q cnb mj_]c`c]
_g \i fct [ nci h $ ch ] fo ^ ch a nb _ i l\ c n[ f l_ a ci h % ( n l _ [ ng _ h n q cnb [ la i h f[ m _ l l [ s m [ h ^ ] ls i )
mo la _ ls * D h mj cn_ i ` nb _ [ \ i p _ h _q j li ] _^ o l_ m q b c]b ch [ h s ][m_ ][g _ o h ^ _ l [ a l_ [ n
^ _ [ f i ` ] l cn c] [ f ] ig g _h n j [ l n c] o f[ l fs ch ][m_m i ` _ r n_ h m cp _ b [ _g [h a cig [m ( mo la c][ f
_ r nc lj [ n ci h i l a l[ ^ o [ f l _ ^ o ] n ci h ] i h nch o _ ni \ _ fi h a [g i h a nb _ g i m n _``_] ncp_ [ h ^ l_ fc[\ f_
g _ nb i ^ m i ` b [ _g [h a cig [ n l _ [ ng _ h n *

.* H c] l i p [ m ] o f [ l m o l a _ l s

D h mj cn_ i ` \ _ ch a nb _ s i o h a _ m n [g i h a nb _ j f[ m nc] mo la _ i h åm `c_ f^m i ` ch n_ l_ m n ( g c] li )
mo la _ ls cm \ _ a ch h ch a ni n[ e _ cnm j f[ ] _ [g i h a nb _ g i m n j lig ch _ h n j li \ f_g m i ` j f[ m nc]
mo la _ ls [ h ^ l_ ] i h m nlo ] nci h * < h og \ _ l i ` j [ j _ l m q _ l_ j l_ m _ h n_ ^ [ h ^ m_ p _ l[ f _r ]_ ff_h n
` cfg m q _l_ mbiq h * O b_m_ ^ _ [ f n q c nb mo ] b j li \ f_g m [ m l_ m o no l ch a [ h ^ l_ cg j f[ h n[ n ci h
i ` ch do ls ) m _ j [ l[ n_ ^ mig [ nc] [ h ^ _ r nl _g c ns j [ l nm ( j [ l n f s [ fmi q cnb nb _ l_ ] i h m nlo ] nci h
i ` ^ _ `_] nm ch nb _ `[]_ [ h ^ i nb _ l j [ l nm i ` nb _ \ i ^ s _ r nc l j [ n_ ^ `i l no g i o l \ s g _[h m i ` ncm mo _
n l [ h m `_ l `lig nb _ a li ch [ h ^ nb _ f_a ch j [ l n c] o f[ l *
N _p _ l[ f j [ j _ lm l_ j i l n_ ^ ih g c] li mo la c] [ f ] _h nl_ m q cnb li o h ^ ) nb _ )] fi ] e m_ lp c]_ ^ _m ca h _^

ni j li p c^ _ g c] li mo la c][ f m_ lp c] _ ch nl[ og [ ni fi a s * N o ]b ] _h nl_ m [ l_ _ m n[ \ fcmb _ ^ ni m_ lp _
f[ la _ ] [ n] bg _ h n [ l_ [ m ( q _ff j li p c^ _ ^ `i l j li g j n n l [ h m j i l n i ` j [ n c_ h nm ( [ h ^ g [h h _ ^ \s
n_ [g m i ` _r j _ lc_h ] _^ g c] li mo la _ih m m n l c] n fs mj _] c[ fct _^ ch nb cm j [ l n c] o f[ l `c_f^ * < o nb i lm
` lig mo ]b ] _h nl_ m q _l_ nb o m ch [ j i m c n ci h ni j l _ p _ h n [ h ^ _ p [ fo [ n_ b o h ^ l_ ^ m i ` ][m_m
i ` l_ cg j f[ h n[ n ci h i ` `cha_lm ( q bi f_ fcg \ m [ h ^ [ ] l[ f j [ l nm i ` nb _ `[]_ j _ l`i lg _^ ch mo lj lcm ch a
m b i l n j _ l ci ^ m i ` n cg _ [ h ^ mig _ n cg _m q cnb [m g o ]b [ m 5,! mo]]_mm * > ih m c^ _ l[\ f_ [ n n_ h n ci h
q [m ^ _ p i n_ ^ ni nb _ n_ [ ] b ch a i ` g c] li mo la _ ls o m ch a _r j _ l cg _h n[ f [ h cg [ fm ( _ mj _] c[ ffs l[ nm *
J nb _ l j [ j _ l m ^ cm]o mm_^ mig _ i ` nb _ b ca b _ l f_p _ fm i ` g c] li mo la _ ls mo ] b [m nl[ h m `_ lm i `
`l__ h _ o li p [ m ] o f[ l `f[j m [ h ^ `l_ _ p [ m] o f[ l ct _ ^ \ ih _ ( [ h ^ g c] li mo la _ ls i ` fsg j b [ nc]
p_mm_ fm ch ][m_m i ` fsg j b i _^ _g [ *

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

O b _ l_ q _l_ m_ p _ l[ f j [ j _ lm ^ _ [ fch a q cnb `l__ h _ o li p [ m ] o f[ l `f[j m q b c]b ( c ` n l [ h m `_ l l _ ^
ni [ l_ [ m ^ _ j l cp _ ^ i ` h _ lp _ mo j j fs (j li p _ ni \ _ i ` m o \ m n[ h n c[ f b _ fj `i l nb _ [ ``_ ] n_^ j [ n c _ h n åm
l_ b [ \ c f c n[ n ci h * J ` j [ l n c] o f[ l ch n_ l _ m n q _ l_ j [ j _ lm ih nb _ n l [ h m `_ l i ` `l__ ch n_ l] i m n[ f `f[j m
^ _ m ca h _^ ni ]ip _ l o j nb _ q bi f_ m _ [ n ch a [ l_ [ ch j [ l[ j f_ a c] j [ n c_ h nm ( q b c]b [ j j _ [ lm ni \_
[ p _ ls b i j _ `o f( j li mj _ ] ncp _ mi fo n ci h ni nb cm ] ig j fc] [ n_ ^ j li \ f_g *

< ]]i l^ ch a ni mig _ i ` nb _ [ o nb i l m ( g o m] f_ n cm mo _ nl [ h m `_ l l _ ^ \ s g _[ h m i ` nb _ g c] li )
mo la c] [ f n_ ] b h ck o _ [ fmi [ j j _ [ l m ni \ _ [ h _ r nl_g _ fs _``_] ncp_ g _ nb i ^ i ` `[ ] c[ f h _ lp _
j [ l[ fs m cm n l _ [ ng _ h n * H * a l[ ] cfcm [ h ^ g * f[ n cm m cg o m ^ i lm c q _l_ l_ j i l n_ ^ [m \ _ ch a \ _ m n mo cn_ ^
`i l nb cm j [ l n c ] o f[ l j o lj i m_ *

0* N _ ] i h ^ [ l s h i m _

> i ll_ ] nci h m i ` nb _ h i m_ [ fl _ [ ^ s j l_ p ci o m fs i j _ l[ n_ ^ i h \ _][o m_ i ` ch do ls ( ] f_ ` n(
i l `i l ]i mg _nc] l_ [ mi h m [ l_ l_ a [ l^ _ ^ [m ih_ i ` nb _ g i m n ] ig j fc] [ n_ ^ j li \ f_g m i ` j f[ m nc]
mo la _ ls * ? it_h m i ` j [ j _ lm j l_ m _ h n_ ^ ch M ci ih nb _ mo \ d_ ] n l_ ]ig g _h^ _^ n b [ n m_ ]i h ^ [ ls
lb ch i j f[ m ns b [ ^ \ _ n n_ l \ _ [p i c^ _ ^ \ s g _ nc] o fi o m fs [ h ^ b ca b fs j li `_ m m ci h [ ffs j _ l`i lg _^
j l cg [ ls i j _ l[ n ci h *

1* I i h ) @ o l i j _ [ h h i m _

N _p _ l[ f j [ j _ l m q _l_ ^ _ p i n_ ^ ni ] b [ l[ ] n_ l cm n c] `_ [ no l_ m i ` nb _ h _ a li c^ [ h ^ < m c[ nc]
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hi m_ [ h ^ n b [ n i ` i nb _ l _ nb h c] a li o j m ( [ h ^ ni nb _ j li \ f_g i ` biq \ _ m n ni g [e _ c n fiie fce_
nb _ q b cn_ g [ h åm hi m_ *

2* < _ m n b _ n c ] m o l a _ l s i ` n b _ o j j _ l [ h ^ f i q _ l _ r n l _ g c n c _ m

K l_ m _ h n_ ^ q cnb ch nb cm a li o j i ` j [ j _ lm q _l_ l_ j i l nm i h ^ c``_ l_ h n ns j _ m i ` mo la c][f
n l _ [ ng _ h n i ` f cj i ^ s m nl i j b s i ` nb _ fiq _ l _ r nl_g cn c_ m ( nb _ n l _ [ ng _ h n i ` [r cff[ ls bsj_ l)
b s ^ li m cm ( ch a o ch [ f b s j _ l nl c] b i m cm ( \ l[ ] b c[ f ` f[ ] ] c^ cns ( m_h cf_ [ j j _ [ l[h ] _ i ` nb _ b [h ^ m (
ch ] fo ^ ch a [ ^ _g i h m nl [ n ci h i ` ^ c` `_ l_ h n n_ ] b h ck o _ m i ` ^ _ lg i fcj _ ] nig s ch [ ff j [ l nm i ` nb _
o j j _ l [ h ^ fiq _ l _ r nl_g cn c_ m *

3* = l _ [ m n l _ ] i h m n l o ] n c i h

O b cm j [ l n c ] o f[ l a li o j i ` j [ j _ l m ^ _ [ f n q cnb ^ c``_ l_ h n i j nci h m [ h ^ n_]b h ck o _ m i ` g [g )
g [ ls a f[ h ^ i l q bi f_ \ l _ [ m n l _ j f[ ] _g _h n [ ` n_ l nb _ c l [ \ f[ n ci h `i l g [ fca h [ h n nog io lm *
Nig _ i ` nb _ [ o nb i l m mo lj l cm ch a fs l_ ]ig g _h ^ _^ nb _ mo \ ] o n[ h _ i o m l_g ip [ f i ` nb _ g [g )
g [ ls a f[ h ^ [ ``_ ] n_ ^ \ s ] [ l] ch ig [ [ h ^ cg g _^ c[ n_ l_ j f[ ] _g _h n q cnb [ j f[ m nc] ch m_ l n*
C iq _p _ l ( g i m n i ` nb _ [ o nb i l m ] i h nch o _ ni j l_ `_ l nb _ l[ ^ c] [ f [ j j li [ ] b ni \ l_ [ m n ][h]_l
n l _ [ ng _ h n [ f nb i o a b mig _ `[ p i o l cg g _^ c[ n_ l_ ] i h m nlo ] nci h m cg o fn[ h _i o m fs q cnb [\ f[ nci h *

4* K l _ m _ h n ) ^ [ s m n [ n _ i ` l b s n c ^ _ ] n i g s

M _ ^ o ] n ci h i ` q lch e f_ ^ i l m[aa cha me ch ch ^ c``_ l_ h n j [ l n m i ` nb _ `[]_ ]ih nch o _ m ni
] i h m n c no n_ nb _ \ o fe i ` nb _ j f[ m n c] mo la _ i h åm q i le [ cg _^ [ n ]i mg _nc] i j _ l[ nci h m * A i l nb [ n
l_ [ mi h ( \ i nb nb _ h og \ _ l i ` j [ j _ l m i h nb _ mo \ d_ ] n [ h ^ nb _ [g i o h n i ` ch n_ l_ m n ch nb _g q_l_
i o n i ` nb _ i l^ ch [ ls * O b _ > iha l_mm `[ cf_ ^ ni \ l ch a ch g o ]b h_q ih nb _ j i ch n _ r ]_j n j _ lb [j m
n b [ n g i l_ [ n n _ h n ci h q [m do m n c` c[ \ fs ^ _ p i n_ ^ ni nb _ m nl_ n] b ch a i ` o h ^ _ lfs ch a g om]f_m(
j [ l n c] o f[ l fs g * j f[ ns mg [ ih nb _ h _ ]e [ h ^ g * i l\ c] o f[ l cm ch nb _ _s_ fc^ m *

O b li o a b i o n nb _ > iha l_mm nb _ l _ q _l_ g __ nch a m i ` nb _ @ r _ ] o ncp _ > ig g cnn__ i ` nb _
DK M N ( g __ nch a m i ` h [ nci h [ f ^ _ f_ a [ n_ m [ h ^ nb _ D K M N B _h_ l[ f < mm_g \ fs * < h og \ _ l i `
cg j i l n[ h n k o _ m n ci h m q _ l_ ^ cm]o mm_^ ]i h ]_ lh ch a ( _ *a *( nb _ ch ]i lj i l[ nci h i ` h_q h [ nci h [ f
mi ] c_ nc_ m i ` j f[ m nc] m o la _ ls ch ni nb _ DK M N ( nb _ q i le i ` ^ c``_ l_ h n mj _ ] c[ f) ch n_ l_ m n [ h ^ l_a cih[f
mi ] c_ nc_ m i ` j f[ m nc] [ h ^ l_ ] i h m nlo ] n cp _ mo la _ ls ( [ h ^ nb _ ]bi c]_ i ` nb _ p _ho _ i ` nb _ h _ r n(
4 nb D h n_ l h [ n ci h [ f > iha l_mm i ` K f[ m n c] [ h ^ M _ ] i h m nlo ] ncp _ N o la _ ls * O b cm q cff n[ e _ j f[]_
ch H ih nl_ [ f ch -54/*

= s q [s i ` ] i h ] fo m ci h ( nb _ 3 nb Dh n_ l h [ n ci h [ f > iha l_mm i ` K f[ m nc] [ h ^ M _]i h m nlo ] ncp _
N o la _ ls ] [h \ _ m[ c^ ni b [ p _ fcp _ ^ o j ni q b [ n b [ ^ \ _ _h _ r j _] n_ ^ i ` cn \ i nb ch n_ lg m i ` cnm
j li `_ mm ci h [ f g cmm ci h [ h ^ [m l_ a [ l^ m nb _ m n l _ h a nb _ h ch a i ` aii^ [h ^ \_h_`c]c[ f ] i h n[ ] nm
\ _ nq __h j f[ m n c] mo la _i h m `lig [ff i p _ l nb _ q i lf^ *

E * C *

K li ` * ? l* H * A y l [ ( ? l N] *( ï li \ y li p [ 1,( -,, ,, K l[ b [ -,( >t_]bimfip[ec[
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N`] N`aj\ =gf_j]kk g ^ l`] <md_YjaYf Ijl`ghY]\a[ Yf\ NjYmeYlgdg_a[ ; kkg[aYlagf

q cff \ _ b _ f^ J ] ni \ _ l -, à-.nb -54, ch K f_ p _ h à = o fa [ l c[ * O b _ g [ ch nb _g _ m [ l_ 6

-* H o fncj f_ ` l [ ] no l_ m *

.* > iha _h cn[ f [ h ig [ fc_ m i ` nb _ o j j _ l fcg \ *

/* > iha _h cn[ f [ h ig [ fc_ m i ` nb _ `ii n*

0* K li nb _ n c] di ch n l _ j f[ ] _g _h n [ h ^ g _ n[ f i m n_ i ms h nb _ m cm à li o h ^ n[ \ f_ ^ cm]o mm ci h *

A i l ` o l nb _ l ch `i lg [ nci h [ h ^ ^ _ n[ c fm j f_[ m_ ] i h n[ ] n 6

< mm cm n* K li ` * H [ lch B [h ]b _p ( H* ? *( N _ ] l_ n_ ls B _h_l[ f

C ca b _ l H _^ c][ f D h m n c no n _ 45( ? l* = _ mb _p N nl_ _ n

14,, K G @ Q @ I ( = o fa [ l c[ *
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H ?Q <IIEM

N`] kgmj[] Zggc g ^ J dYkla[ Mmj_]jq)
R cffc[g m )R cfe ch m ( = [ fn cg i l_ ( -533* > ig )
j cf_ ^ [ h ^ j o \ fcm b _ ^ \ s A * H _ ? i q _ f f (
H* ? *( N]? *
O b _ \ i i e ] i h n[ ch m i lca ch [ f j o \ fc] [ nci h m

ih g _ nb i ^ m q b c]b à \_][g _ nb _ mio l]_
[ h ^ \ [ m cm i ` j f[ m nc] mo la _ ls [ m [ h ch ^ _ j _ h )
^ _ h n mj _ ] c[ fct [ nci h * O b _ m no ^ c_ m q _l_ n l [ h m )
f[ n_ ^ ch ni @ h a fcmb \ s ^ c``_ l_ h n [ o nb i l m (
ch mig _ ][m_m q cnb _ r ] _ lj nm [ h ^ j b i ni )
a l[ j b m `lig nb _ i lca ch [ f j o \ fc] [ nci h m ( [ h ^
q cnb [ n n l [ ] n cp _ [ h ^ b ca b fs ch n_ l_ m n ch a
] ig g _h n[ l c_ m * O b _ [ o nb i l i ` g i m n i ` nb _ m _
cm H_ ? iq _ff( q bi [fmi ch nli ^ o ] _ m N _] nci h C
à A l_ _ N e ch O l[ h m j f[ h n J j _ l[ nci h m à
q cnb ` c n n ch a ] ig g _h nm i h nb _ ] o f no l [ f [ h ^
m] c_h nc`c] [ ng i mj b _ l_ i ` nb _ f [ n n _ l b [ f` i `
nb _ f[ m n ] _ h no ls ch @ o li j _ q cnb mj _] c[ f
l_ `_ l_h ]_ m ni K [ l cm q b _ l_ ch -425 E * G * M _ )
p _ l^ ch j o \ fcm b _ ^ nb _ l _ mo f nm i ` b cm _ r )
j _ l cg _h nm q cnb j ch ] b a l[ ` nm * C cm ][ l_ _ lm
cm ^ _ m] lc\ _ ^ ch [ ] ig g _ h n[ ls \ s >* ? o `i o l)
g _h n_ f* O b cm cm `i ffiq _^ \ s [ l_ f[ n cp _ fs
f c n n f_ e h iq h j o \ f c] [ nci h \ s B * G [q mih i `
G i h ^ i h ] ig g _h n_ ^ i h \ s K _ _ n ( [ m no ^ s
\ s G * S * @ * G * J cfc_ l q cnb [ ] ig g _h n[ ls
\ s N* G * F i ] b * ? l * H [s n l [ h m f[ n_ ^ [ h ^
[ n n[ ] b _ ^ [ \ ci a l[j b c] [ f h i n_ i h [ m no ^ s
jo \ fcm b _^ \ s >* O b c_ lm]b _ ch -430* < h
ch m nlo ] n cp _ l _ j i l n \ s E * M * R if`_ i ` B f[m)
aio i h _s _ fc^ me ch l_ j f[ ] _g _h n q [m ]i )
g g _h n_ ^ ih \ s @ * K _ _ n7 A * F l [ o m å [ l nc] f_
q [m n l [ h m f[ n_ ^ \ s C * H [s * < b ca b fs ch n_ l_ )
m nch a `cl nm ] [m_ l_ j i l n i h nb _ o m_ i ` g _mb )
nl [ h m j f[ h nm j o \ fcm b _ ^ \ s K li ` * J* G [h t i `
< g m n_ l^ [g ch -5,4 q [m n l [ h m f[ n_ ^ [ h ^
]ig g _h n_ ^ ih \ s F) > fi^ co m * O b _ f[ m n ch
nb _ m_ l c_ m cm [ j o \ f c] [ n ci h \ s Q * K * = f[ cl_
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g [ ni ls l_ [ ] nci h i ` \ i nb fi ][ f [ h ^ a _ h _ l )
[ fct _^ i _^ _g [ ch n_ l[ ] n ch a q cnb j f[ mg [
p i fog _ l_ ^ o ] n ci h [ m q _ff [ m q cnb nb _ a _ h _ l )
[ ffs b ca b _ l ^ _a l__ i ` [ f[ lg l_ [ ] nci h * A i l
n b [ n l_ [ mi h ( n cm mo _ ` fo c^ l_ j f[ ] _g _h n [ h ^
m nl_ m m ] ig j fc] [ nci h j l_ p _ h n ci h o m ch a [ fj b [ )
)\ fi ]e_ lm [ l_ [ fmi _g _ la _h ]s g _[ mo l_ m *
O b _ [ o nb i l_ m m a cp_m [ ] ig j l_b _h m cp _ i o n )
fch _ i ` nb _ _ ``_] n ch ] l_ [ m _^ ] [ n_ ] b i f[g ch _
f_p _ fm b [ p _ ih nb _ fcp _ l ( i h nb _ a [ m n l i )
ch n_ m n ch [ f n l [ ] n ( nb _ e c^ h _s m ( m e ch \ fii^
mo j j fs [ h ^ j o fg i h [ ls b [ _g i ^ s h [g c] m à
]ig j f_ n_ q cnb [ ff nb _ h _ ] _ mm[ ls nb _ l [ j _ o n c )
] [ f g _ [ mo l_ m * < fmi b ca b fs ch m n lo ] n cp _ [ l_
l _ j i l nm i h m_ p _ l[ f [ ] no [ f ] [m_m n l _ [ n_ ^ [ n
nb _ ch n_ h m cp _ ] [ l_ o h c n i ` nb _ K l[ a o _
ch m n c no n_ * O b _ ] b [ j n_ l cm q i o h ^ o j q cnb
[ ^ _ m] l cj n ci h i ` ch cn c[ f ] [ l_ i ` nb _ \ o lh _ ^
[ l_ [ ( [ h ^ i ` nb _ mcah c`c][h]_ i ` j i m cn ci h ch a *
O b _ h _ r n ] b [ j n_ l i ` nb _ ` clm n j [ l n i ` nb _

\ i i e ^ _[ fm q cnb nb _ \ o lh ms h ^ lig _ i l
ni r [ _g c[ q b c] b cm hiq ` l _ k o _ h n fs l_ `_ l l_ ^
ni [m nb _ [ ] o n_ j _ l ci ^ nb i o a b c n g [ s f[ m n
q __e m i l _p _h g i h nb m * C [ p ch a ^ _ `ch _^ [h ^

g [j j _ ^ i o n nb _ g [ ch n[ m e m `i l nb cm j [ l n c ] o )
f[ l j _ l ci ^ nb _ [ o nb i l_ m m ai_m ih ni fcm n
mig _ i ` nb _ _ k o [ f fs p _ ls cg j i l n[ h n nb i o a b
i ` n_ h h _ a f_ ] n_ ^ n_ ] b h c] [ f ] i h ^ cn ci h m i `
n l _ [ ng _ h n mo ] b [m e _ _j ch a l_ ]i l^ m j li j _ lfs (
_ h mo lch a li o n_ m i ` []]_mm ch ni nb _ p _h io m
ms m n_g ( g _ nc] o fi o m `i ffiq )oj i ` f[ \ i l[ ni ls
j [ l[g _ n_ l m ( [ h ^ ( h [ no l [ f fs ( q _ff j f[ h h _ ^
nb _ l [ j s * D h n _ l h [ f _ h p cli hg _ h n ] [ l_ ch ] fo ^ )
ch a g _ n[ \ i fc] ] b [h a _ `i ffiq )oj ( [ h ^ nb _
h _ _^ ni e _ _j ch `_ ] nci h o h ^ _ l ] i h m n[ h n
] i h nli f ][ ff `i l ] fim_ ]i )i j _ l[ nci h q cnb nb _
\ ci ]b _g cm n( b [ _g [ ni fi a cm n ( \ [ ] n_ l ci fi a cm n(
ch `_ ] nci h cm n [ h ^ p cli fi a cm n * @ h mo l ch a h o )
n l c n ci h mo j j fc_ ^ _ cnb _ l j _ l im i l ( k o cn_
` l _ k o _ h n fs ( ch nl[ p _ h i o m fs ( [ h ^ \ o lh _ ^ [ l_ [
] [ l_ [ l_ \ i nb ch n_ a l[ f j [ l n m i ` n b _ nb _ l[ j s *
O b _ [ o nb i l_ m m a cp_m [ f cm n i ` nb _ j lch ] cj f_ m
[ h ^ g _ nb i ^ i ` mo ] b ] [ l_ m nl_ m m ch a nb _ h _ _^
`i l ] i h nli f f ch a [ m g o ]b [ m ji mm c\ f_ m c n o )
[ nci h m q b c]b g ca b n [ a a l[ p [ n_ nb _ \ o lh _ ^
j [ n c _ h n åm j b s m c] [ f i l g _ h n[ f m nl_ m m *

< q bi f_ _ r n_ h m cp _ ] b [ j n_ l cm l ca b nfs
^ _ p i n_ ^ ni \ o lh ch `_ ] nci h [ h ^ c nm g [h [ a _ )
g _h n * O b _ ] b [ j n_ l q [m q l c n n_ h \ s n b [ n
g i m n ] [ ff_^ _ r j _ l n K li ` * Q * Q []_e (
H * ? *( ? lN ] * `lig nb _ m_ j nc] m n[ n ci h i ` nb _
= o fi p e [ b i mj c n[ f `_ p _ l ^ _ j [ l ng _ h n ( ni
q bim_ ] i )i j _ l[ nci h [ h og \ _ l i ` m_p _ l_ fs
\ o lh _ ^ j [ n c_ h nm n l _ [ n_ ^ [ n nb _ K l[ a o _
m_ j nc] m n[ n ci h iq _ nb _ c l fcp _ m * N ch]_ à) [m
nb _ [ o nb i l m nl_ m m_ m ch nb _ ch nl i ^ o ] ni ls
j [ l n à nb _ l _ cm hi i nb _ l n l [ o g [ ni [``_] n
nb _ b og [ h \ i ^ s [ h nc ch `_ ] n ci h ^_ `_h]_
ms m n_g mi ^ _ _j fs [ h ^ ch mo ] b [ ]ig j f_r
q [s [ m \ o lh m ^i ( nb cm j [ l n c] o f[ l ] b [ j n_ l
^ _ [ fch a mi _ r b [ o m ncp _ fs q cnb nb _ mo \ d_ ] n cm
\ i o h ^ ni [ li o m_ nb _ ch n_ l _ m n i ` h i n ih fs
nb i m _ ][ ff_^ ni n l _ [ n \ o lh m [ m mo ] b \ o n [ fmi
n b [ n i ` g [ h s i nb _ l mj _ ] c[ fcm nm * C cm n l _ [ n )
g _ h n i ` nb _ mo \ d_ ] n i ` q _ff j f[ h h _ ^ [h ^
mj_] c`c] o m_ m i ` [ h nc\ ci n c] m cm ch m nlo ] n cp _ *
? l * Q []_e [ fmi j l_ j [ l_ ^ nb _ ] b [ j n_ l i h nb _
nb _ i l_ n c] [ f _ mm_ h nc[ fm i ` h o n l c n ci h ch nb _
m_ p _ l_ fs n l [ o g [ n ct _ ^ [ h ^ m_ j nc] j [ n c _ h n *
D n q cff \ _ `i o h ^ j [ l n c ] o f[ l fs o m_ `o f \ s
nb i m_ q bi n l _ [ n j [ n c_ h nm g [ ch fs ch ][m_m
i ` j i fs nl [ o g [ n cmg * O b _ [ o nb i l m ^ _ [ fm q cnb
]b [h a _ m i ` a fo ]i m_ ( [g ch i [ ] c^ ( [ h ^ `[ n
g _ n[ \ i fcmg [ m m__h ch j li n l [ ] n_ ^ n l [ og [ n c]
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m nl_ m m ( [ h ^ ai_m ih ni [ n n [ ] b j l[ ] n c] [ f
ch m n lo ] n ci h `i l ] fch c][ f j l[ ] n c] _ *
< h [ _ m nb _ m ci fi a cm nm ( q bi [ l_ [ fmi j [ l n

i ` nb _ [ n n _ h ^ ch a n_ [g ( [ l_ m cg cf[ l fs `[]_^
q cnb mig _ b ca b fs l_ mj i h m c\ f_ n[ m e m ch nb _
n l _ [ ng _ h n i ` m_ p _ l_ fs \ o lh _ ^ j [ nc_ h nm *
? l* F lo j e i p y j l_ j [ l _ ^ ( nq i ] b [ j n_ lm ih
nb _ mo \ d_ ] n * D h nb _ ` cl m n ] b [ j n_ l mb _ m nl_ mm_ m
[ h ^ m o \ m n[ h n c[ n_ m h i n i h fs nb _ h _ _^ `i l
b [ p ch a [ j _ lg [ h _ h n [ h [ _ m nb _ m ci fi a cm n ch
[ mj _] c[ fct _^ nb _ l [ j _ o n c] [ f o h c n ( \ o n [ fmi
nb _ h _ _^ `i l [ ff [ h [ _ m nb _ m ci fi a cm nm ni \_
q _ff [ ] k o [ ch n_ ^ q cnb nb _ j li \ f_g * < h [ _ m )
nb _ m c[ [ h ^ l_ m o m ] c n[ nci h ^ c``_ l [ a l_ [ n ^ _[ f
`lig nb i m_ ch i nb _ l j [ n c_ h nm * O b _ [ o nb i l_ m m
^ _[ fm q cnb nb _ ] l cn c] [ f no l h m [ h ^ fi h a ) n_ lg
l cm e ch nb _ m_p _ l_ fs \ o lh _ ^ j [ n c _ h n ( nb _
li f_ i ` nb _ [ h [ _ m nb _ m ci fi a cm n [ n nb _ ncg _
i ` [ ^g cmm ci h [ h ^ nb li o a b i o n nb _ ]io lm_
i ` n l _ [ ng _ h n ( m nl_ m m ch a nb _ h _ _^ `i l [
] ig \ ch [ nci h i ` j l_g _ ^ c] [ nci h [ h ^ j ms ] b i )
nb _ l [ j s ( `i l [ h ch ^ cp c^ o [ f [ j j li [ ] b ch nb _
[ ^g ch cm n l [ n ci h i ` [h [ fa _ m c[ [ h ^ [ h [ _ m )
nb _ m c[ ( [ m q _ff [ m mig _ i ` nb _ ]ig j fc] [ nci h m
ch p i fp _ ^ ch nb _ o m_ i ` ] _ l n[ ch [ h [ _ m nb _ n c] m *
D h b _ l i nb _ l ] b [ j n_ l mb _ m nl_ m m_ m nb _ h _ _^
`i l nb _ n_ ] b h c] [ f g [h [ a _g _ h n i ` ][h )
h o f[ n ci h ( c nm [ ^ p [ h n[ a _ m ( fi ] [ fct [ nci h q cnb
nb _ `[ ] ni lm i ` ch `fo _h ] ch a ( ] [ h h o f[ n ci h )
) ch ^ o ]_^ ]ig j fc] [ nci h m ch m_p _ l_ fs [ h ^
_ r n_ h m cp _ fs \ o lh _ ^ j [ n c_ h nm ( [ m q _ff [m
ch ^ c] [ nci h m `i l c nm ^ cm ] i h nch o [ nci h * ? l* ï no l )
g [ ( [ h [ h [ _ m nb _ m ci fi a cm n b cg m_ f` ( ni i e o jih
b cg m_ f` nb _ n[ m e i ` q lc n ch a nb _ ] b [ j n_ l ih
j o fg i h [ ls ] ig j fc] [ nci h m q b c]b [ l_ i `n_h
g _ n ch \ o lh m [ h ^ i ` n_ h l_ mj i h m c\ f_ `i l
[ `[ n[ f i o n] ig _ * O b _ [ o nb i l a cp _m [ fcm n
i ` nb _ `[ ] ni lm l_ mj i h m c\ f_ `i l nb _ ^ _ p _ fi j )
g _ h n i ` ]ig j fc] [ nci h m ( i o nfch ch a nb _ ^ c[ a )
h i m nc] m i ` nb _ lg [ f ch do l s ch nb _ o j j _ l [ h ^
fiq _l j i l n ci h m i ` nb _ l _ m j c l [ ni ls n l [ ] n (
nb _ ^ _ p _ fi jg _h n i ` mb i ]e fo h a ( nb _ ][o m_m
i ` _ [ l fs [ h ^ f[ n_ ]ig j fc] [ nci h m ( [ h ^ j l ch ] c )
j f_ i ` n l _ [ ng _ h n * < n n_ h n ci h cm ^ _ p i n_ ^ ni
] l cn_ l c[ `i l nb _ o m_ i ` [ l nc ` c] c[ f j o fg i h [ ls
p _ h nc f[ n ci h ( nb _ ]bi c]_ i ` mo c n[ \ f_ p _ h n c )
f[ ni lm ( [ h ^ nb _ g _ nb i ^ i fi a s i ` l_ m j cl [ ni ls
g cr no l_ g i cm n_ h ch a *
< h i nb _ l p _ ls cg j i l n[ h n ] b [ j n_ l q [m

j l_ j [ l_ ^ \ s ? l* E * N _ _g [h ( ? l N]( i ` nb _

D h m n c no n _ i ` C sa c_h _ [ h ^ @ j c^ _g ci fi a s (
mj _] c`c][ ffs ^ _ p i n_ ^ ni ] s nig _a [ fi p clo m
ch `_ ] nci h q b c]b \_ fiham [g iha nb _ a lioj
i ` b _ lj _ nc] p clo m_ m * K li i ` i ` nb _ ch] c^_h]_
i ` nb cm j [ l n c] o f[ l ns j _ i ` ch `_] nci h cm [
q i lf^ j l ci l c ns q cb]b b [ m g _ n q cnb a l_ [ n
l_ mj i h m_ [g iha mj _] c[ fcm nm j [ l n c] o f[ l fs
ch n_ l_ m n_ ^ ch nb _ mo \ d_ ] n* O b _ [ o nb i l _g )
j b [ m ct_ m nb _ cg j i l n[ h ] _ i ` p cli fia c][ f
_ r [g ch [ nci h q b c]b ih fs `_q ch m n c no n_ m
_h mo l_ l_ a o f[ l fs mi `[ l * O b _ _rj_lc_h]_ i `
nb _ K l[ a o _ n_ [g b [ m \ li o a b n _p c^ _h]_ i `
ch `_ ] nci h ^ o _ ni nb cm j [ l n c] o f[ l p clo m g [ h c)
`_ m nch a c nm _ f` ch \ i nb ^ cmm_g ch [ n_^ [h ^
i la [h `i lg m*
? l* Q * K i f[ h _ ] e ô i ` nb _ ^ cp cm cih i `

ch `_ ] nci h [ h ^ _j c^ _g ci fias i ` nb _ H _^c][f
A [ ] o fns ( > b[lf_m P h cp _ lm c ns K l[ a o _ ( q li n_
[ ] b [ j n_ l ih nb _ _j c^ _g ci fias i ` \ [ ] n_ l c[ f
ch `_ ] nci h [ n nb _ \ o lh m o h c n ( [ ^ ^ ch a [ m_lc_m
i ` n[ \ f_ m ih nb _ ch ] c^ _h]_ i ` \ [ ] n_ l c[ f
[ a _ h nm ( mio l]_m i ` ch `_] nci h ( li o n_ m i `
nl[ h mg cm m ci h ( [ m q _ff [ m ih ch m nlo ] nci h m ih
nb _ j l_ p _ h nci h i ` hi mi]ig c[ f ch `_] ncih m *
= s q [s i ` ]ih] fo^ cha nb cm \iie i `

o h o mo [ f cg j i l n[ h ] _ `i l nb _ > t_]bimfip[e
b _ [ f nb ] [ l_ ms m n_g ( nb _ [o nb i l_ mm [^^ m
[ ] b [ j n_ l ih mj_] c[ f ][ l_ `i l nb i m_ _ r )
n_ h m cp _ fs \ o lh _ ^ ( ih [ ff nb _ h_]_ mm[ ls
]i h ^ cnci h m [ h ^ l_ k o cl_g _h nm `i l n_ ] b h i )
fia c][ f _ k o cjg _h n [ h ^ `i l nb _ g _^ c][ f [ h ^
h o lm ch a mn[ ``* O b _ f [ n n _ l ch j [ l n c] o f[ l
l_]_ cp _ nb _ [ o nb i l_ m m åm mj_] c[ f [ n n_ h n ci h [m
l_ a [ l^ m nb _ h _ nq i le m nlo ] no l_ i ` nb _ [ n )
n_ h ^ ch a n_ [g ( q cnb m nl_ mm ih nb _ h _ _^ `i l
mcah c`c][h]_ i ` ch n_ l^ cm] cj fch [ ls ]i )i j _ l)
[ nci h *
O b _ \ iie cm [ mo \ m n[ h n c[ f _ h l c] bg _h n `i l

\ i nb > t_]bimfip[e [ h ^ q ilf^ f c n_ l[ no l_ ih
nb _ n l _ [ ng _ h n i ` ih_ i ` nb _ g i m n m_lciom
ns j _ m i ` ch do ls [fmi \ _][o m_ c n cm ^ _p i n_^
ni nb _ g i m n ^ c`` c]o fn [ h ^ g i m n ]ig j fc][ n_^
j _ lci ^ m à nb i m_ i ` mb i ]e [h ^ i ` [ ]o n_
]i h^ cnci h * O b_ p [ fo _ i ` nb _ \ iie cm ch n b [ n
c n q [m ^ _p cm_^ [ h ^ ni [ f[ la _ _ r n_ h n q l cn n_ h
\ s [ h [ o nb i l_ m m q cnb [ q _[ fnb i ` j _ lmi h [ f
_rj _lc_h ]_ _h lc] b _^ q cnb _rj_lc_h]_ `lig
mj_] c[ fct _^ `i l_ cah q i lej f[]_m* ? l* F |h c)
a i p y mo]]__^_^ ch li o m ch a nb _ ch n_ l_ m n i `
i h fs b _ l iq h n_ [g \ o n [ fmi n b [ n i ` [
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h og \ _ l i ` i nb _ l mj _] c[ fct _^ _ r j _ l nm * D n cm
k o cn_ i \ p ci o m n b [ n mb _ e h _q biq ni ch mj cl_
nb _g h i n i h fs [ m l_ a [ l^ m nb _ j li \ f_g m
ch p i fp _ ^ \ o n [ fmi q cnb b _ l iq h q i le ch a
t_[ f( j li `i o h ^ ehiq f_^a _ ( [ h ^ l c] b _ r )
j _ l c_ h ]_ * D h b _ l \ i ie mb _ g [h [ a _^ ni
mbiq nb _ [ ^ p [ h n[ a _ m i ` nb _ l [ j _ o n c] [ f o h cnm
^ _ m ca h _^ ni j li p c^ _ n l _ [ ng _ h n h i n i h fs
ch nb _ cg g _^ c[ n_ j i m n ) ch do ls j _ l ci ^ ( \ o n
[ fmi ch nb _ mo \ m _ k o _ h n m n[ a _ m ch p i fp ch a nb _
h _ _^ `i l l_ ] i h m nlo ] ncp _ mo la _ ls [ h ^ `iffiq )
)oj ] [ l_ * O b _ \ i i e ] f_ [ l fs m nl_ m m_ m nb _
cg j i l n[ h ] _ i ` ch n_ h m cp _ ][ l_ o h c nm * O b _
[ o nb i l_ m m b _ l m _ f ` b [ m [ a l _ [ n m b [ l_ ch
`i o h ^ ch a ih_ * D n h iq m_ lp _ m h i n i h fs `i l
j o lj i m_ m i ` ] i h ] _ h nl [ n_ ^ ][ l_ \ o n [ fmi `i l
n[ ] e f ch a g [h s l_ m_ [ l] b j li \ f_g m * Jh_ ] [h
i h fs [a l__ q cnb q b [ n K li ` * H * A y l [ b [ ^
ni m [ s ] i h ] fo ^ ch a b cm j l_ `[ ] _ ( h [g _ fs n b [ n
k o cn_ [ j [ l n `lig cnm j o l_ fs g _^ c] [ f [ h ^
mo la c] [ f g _ l c nm nb _ \ i i e mb i o f^ [ fmi j [ mm
ih ni nb _ l_ [ ^ _ l [ n f_ [ m n j [ l n i ` nb _ [ o nb i l )
_ mm åm a l _ [ n _ h nb o m c[ mg `i l \ _ n n_ l ch a nb _
`[ n_ i ` nb i m _ m_p _ l_ fs \ o lh _ ^ *

E * C *
K li ` * C * K _ ñe i p y ( H* ? * ? lN ] *
C o m ch _ ] e y 0( -/, ,, K l[ a o _ /(

> t_]bi m fi p [e c[

H _ ? i o a [ f ( R * N *7 N f [ ^ _ ( >* G *(
K l o c n n ( = * < * E l * 7 GYfmYd g ^ <mjfk
G]\a[Yd Cddm kljY lagf k 6 R cffc[g m ( H *( = i s n_ l (
H _^ c][ f D f fo m n l [ n ci h m 6R cffc[g m ( H *( = i s n_ l (
>* C *( M o mm_ ff ( ? * K * -534* N j lch a _ l Q _lf[a (
= _ l fch ) C _ c^ _ f\ _ la ) I _q T i le 7 DN = I
/)10,)5,/-5)07 K l c] _ 6 -/0 ?H ( 3/*3, P N
^i f*
O b cm mog j no i o m fs f[ c^ i o n g [h o [ f mb i o f^

j li p _ ni \ _ [ l_ fc[ \ f_ a o c^ _ ch nb _ ^ c[a hi m cm
[ h ^ n l _ [ ng _ h n i ` \ o lh m * O b _ [ o nb i l m ^ _ )
p cm _ ^ c n [ m [ j l[ ] n c] [ f n _ r n\ i i e `i l [ q c^_
l[ h a _ i ` mo la _i h m ( [ h [ _ m nb _ m ci fi a cm nm ( c h )
n _ lh cm n m ( [ h ^ b _ [ f nb q i le _ lm i ` [ ff ] [ n_a i lc_ m
n[ e ch a _ [] b b cm i l b _ l iq h mb [ l_ ch nb _
n l _ [ ng _ h n i ` nb _ \ o lh _ ^ ch [ g o fn c^ cm ] c )

j f ch [ ls [ j j li [ ] b ni j li p c^ _ i j ncg og
g _^ c] [ f [ h ^ mo la c] [ f ] [ l_ * O b _ l_ [ l_ .-0
b ca b fs ch m n lo ] n cp _ [ h ^ ]ig j l_ b _h m cp _ fs
^ _p cm_^ ]i fio l c f fo m n l [ nci h m ( g [e ch a c n j _ l )
` _ ] n fs ] f_ [ l ih]_ [ a [ ch n b [ n [ aii^ g [h o [ f
i ` \ o lh m ^ _ j _h ^ m ih b ca b )k o [ f c ns ]i fi o l
j c] no l_ m *
O b _ l_ [ l_ 2 ] b [ j n_ l m 6 D h c n c [ f O l _ [ ng _ h n

à ^_[ fch a q cnb mo ]b mo \ d_ ] nm [ m l_ mo m ] c)
n [ n ci h ( ch do l s a l [ p c ns [ m m_ m mg _h n( [ h ^
` fo c^ l_ j f[ ] _g _h n*
R io h ^ > [l_ à ]ip_lm nb _ m o \ d_ ] n i `

mo la c] [ f n l _ [ ng _ h n i ` \ o lh ch do l c_ m `lig
nb _ j i ch n i ` [ ] ] c^ _ h n o j ni q io h ^ ] fimo l_ *
I o nl c n ci h [ h ^ H _ n[\ i fcmg à ^_m] lc\ _ m
^ cmi l^ _ lm i ` g _ n[ \ i fcmg [ h ^ ][ fi lc] l _ k o cl _ )
g _h nm [ m q _ ff [ m g _ nb i ^ m i ` m o \ m n c no n ci h
nb li o a b i o n nb _ j _ l ci ^ i ` ] fch c][ f n l _ [ ng _ h n *
N j_] c[ f O s j _ m i ` = o lh )M _ f[ n_ ^ D h do l s

cm ^ _ p i n_ ^ ni ] [ l\ i h g ihir c^ _ ch ni r c] [ n ci h (
_ f_ ] nl c] ] o l l_ h n ch do l c_ m ( l _ m j c l [ ni ls n l [ ] n
] [ o n_ l ct [ n ci h [ h ^ \ o g ch do l c_ m *
N s m n_g c] > ig j fc] [ nci h m i ` = o lh Dh do ls *

D h nb cm m_ ] nci h ( nb _ ` c` nb ch mo]]_mm cih ( nb _
[ o nb i l m [ h [ fs t_ ]ig j fc] [ nci h m _ h ]i o h n_ l_ ^
^ o l ch a l _ m o m ] n c n[ n ci h ( nl[ ] b _ i m nig s ( m_jmcm
[ h ^ c nm g [h c`_ m n[ n ci h m ( [ m q _ff [ m ] ig j fc)
] [ nci h m j _ l n[ ch ch a ni nb _ ^ ca _ m ncp _ n l [ ] n *
D h nb _ f[ m n m _ ] nci h i ` nb _ \ iie ( ] [ ff_^

> ig j fc] [ nci h m M _ k o cl ch a N o la c] [ f > i l)
l_ ] n ci h ( nb _ [ o nb i l m ^ cm]o m j li \ f_g m ch )
p i fp _^ ch nb _ mo la c] [ f n l _ [ ng _ h n i ` \ o lh
ch do l c_ m [ ``_ ] nch a nb _ _s _m ( _ r n_ lh [ f _[ l(
_ n] * [ h ^ nb _ l_g i p [ f i ` ] i h nl [ ] no l_ m * < fmi
g _h nci h _ ^ [ l_ j i m n)\ o lh \ ih _ [ fn_ l[ n ci h m *
< n nb _ _ h ^ i ` _ []b ] b [ j n_ l nb _ l _ [ l_ f c n_ l [ ls
l_ `_ l_ h ]_ m ( ` lig q b c]b ( b iq _p _ l ( [ o nb i lm
`lig i nb _ l nb [ h @ h a fcmb mj _ [ e ch a ]i o h nl c_ m
[ l_ g cmm ch a *
< fni a _ nb _ l ( nb c m cm [ p _ ls o m_ `o f g [h o [ f

q cnb ^ _ m] l cj n ci h m i ` \ [ m c] j li ] _^ o l_ m ch
\ o lh ch do l s n l _ [ ng _ h n j l_ m _ h n_ ^ ch [ g i )
^ _ lh ( q _ ff)j li p _^ ( [ h ^ ^ c^ [ ] n c] [ f fs p cp c^
g [h h _ l *

E * C *
? l* M * Q l[\ _] ( K † {õ h y -(

-- ,,, K l[ a o _ -( > t_]bi mfi p [e c[

-.2



< > O < > C D M P M B D < @ K G < N O D > < @ ( ..( .( - 5 4 ,

CHMNLO=NCIHM NI ;ONBILM

;[lY =` ajmj_ aY] J dY k l a[Y] ' l`] af l] jfY l agfY d bgmjfYd g^ h dYkl a[ kmj_]jq ' ak akkm]\

af lo g n ] j k agf k ^gmj l ae ]k Y q]Yj) If] n]j k agf ak af ?f_ d ak` #gj' Yk j]im]k l]\ Zq l`]

Ym l`gj ' af @ j]f[` gj A]jeYf$ Yf\ l`] gl`]j af LmkkaYf) N`] Yae g^ l`] DgmjfYd ak lg

eYc] kh ] [ aY d a k l k Y [imY af l]\ o al` l`] ogjc g^ Ym l`gjk g^ l`] kg[ aY d a k l [gmflj a]k ' Zml

k lm\ a] k ^jge g l`] j [gmf lj a] k Yj] Y dkg hmZ dak` ]\ Yf\ o ] d[ge ]\ )

;j l a[ d] k Yj] Y [ [ ]h l ]\ ^gj hmZ da[ Y l agf o ` a[` \]Yd o a l` l`] hjgZ d]ek g^ h dY kl a[ kmj (

_ ] jq Yf\ Y d d a ]\ Z jYf [` ] k #[ d af a[Y d ' dYZgjYlgjq ' ]ph ]j ae ]f lY d k lm\ a] k $ 6 l`]q emkl Z]

gj a_ afY d Yf\ fgl q] l Z]]f hmZ dak` ]\ ] d k ]o ` ] j ] ) ; jl a[ d]k oj al l]f Zq Yml`gjk g^ l`] [ gmf (

lj a]k o ` a[` Yj] j ]h j] k ]f l]\ af l`] ]\ algj aY d ZgYj\ g^ l`] DgmjfYd' emkl Z] _ an ]f l`]aj

aehj aeYlmj Zq l`] j ] kh ] [ l an ] e ]eZ]jk )

E af\dq k]f\ qgmj e Yfm k[j ah lk lg l`] ^g d dgo af _ Y\\j]kk5 ;[lY =`ajmj_aY] JdYkl a[Y] '

[ *g L) PjYZ][' G) >)' l` ] k] [j] lY jq ' ló) Fa\gné[` e ada[ w 1.' JjY`Y -' =r][`gk dgnYc aY )

N`] e Yfm k[j ah l e mk l Z] lqh ]o j a l l ]f af lo g [gh a] k #, gj a_ afY d h dmk , [YjZgf(

( [ g h q $' gf] hY_] h]j k` ]] l ' o a l` \gmZ d] kh Y [ af _ Z ] lo ]]f l`] daf]k' 1+ lqh]k h]j daf]

Yf\ fg egj] l`Yf .+ d af ] k h]j hY_] ) N`]j] emkl fgl Z] egj] l`Yf ^an] [gjj][ l agf k Zq

`Yf\o j a l af _ h]j eYfmk[j ah l ) N`] e Yfm k[j ah l k`gm d\ fgl ]p[]]\ ] a_` l hY_]k Yf\ [gflY af

fg egj] l`Yf ,+Å ,- a d dm k l jY l agf k ) N`] af kl a lm l] l`] Ym l`gj ogjc k Yl' alk \ aj][lgj' l`]

l al d] g^ l` ] Yj l a[ d] Yf\ l`] ^m d d f Ye ] g^ l`] Ym l`gj #gj Ym l`gjk $ ' emkl Z] klY l]\ gf l`]

^ajkl hY_] ) ;dd g l`]j hY_ ] k k` gm d\ Z] fmeZ]j]\ [gf k] [m l an ] dq ) ?n]jq hYh]j emkl `Yn]

Y kmeeYjq o ` a[` ak l` ]f ljYf k dY l ]\ af lg @j]f[` ' A]jeYf Yf\ MhYfak` ) N`] kmeeYjq'

l`] j ] ^ ] j ]f [ ] k Yf\ l`] [Yh l agf k lg l`] ^ a_mj] k Yj] lg Z] oj al l]f ]Y[` gf Y k]hYjYl] hY_]

Yf\ Y\\]\ lg Zgl` [gh a] k g ^ l`] eYfmk[j ah l ) N`] Y\\j]kk g^ l`] eYaf Yml`gj k`gm d\ Z]

_ an ]f Yl l`] Zgllge g^ l`] j ] ^] j ]f [] k ) N`] h dY[] o `]j ] l`] lYZ d]k Yj] lg Z] afk]jl]\ '

emkl Z] e Yjc]\ af afc gf l`] e Yj_ af g^ l` ] l]pl) @ a_mj] k Yj] lg Z] k]hYjYl] Yf\ fgl

Y ^ ^ ap ]\ af l`] l]pl) If l`] ZY[c g^ ]Y [` ^ a_mj] ' l`] Ym l`gj ak j]im]k l]\ lg ojal] `ak

fYe]' l`] k`gj l l a l d] g^ l` ] hYh]j Yf\ l`] [gf k] [m l an ] fmeZ]j g^ l`] ad dm kljY l agf o`a[`

emkl lY d dq o a l` l`] fmeZ]j e Yjc]\ gf l`] e Yj_ af g^ l`] l]pl) ;f Yjjgo af\ a[Y l]k l`]

oYq l` ] ^ a_mj] k` gm d\ Z] k] l ) J`g lg_jYh` k emk l Z] [d]Yj ' o al` _gg\ [gfljYkl Yf\ g^ l`]

kYe ] k ar ] #Z] k l 1 R 4 [e )$ ) N`] lYZ d] k Yf\ _jYh` k k`gm d\ Z] d af]\ o al` Cf\aYf afc gf

o` al] hYh]j kg Yk lg e Yc] l`]e o ] d d j]Y\YZ d] )

-.3



L]^]j]f [] k k` gm d\ Z] d ae al]\ ' img l]\ ^jge af l] jf Y l agf Y d dq Y [ [ ] k k aZ d ] k gm j [ ] k Yf\

fgl g d\ ]j l`Yf ^ an] q]Yjk ) Cl l` ] fmeZ]j g^ j ] ^ ] j ]f [ ] k ] p [ ] ] \ l]f' l`] ]\ a lgj k Yj]

KmglY l agfk k` gm d\ Z] Y\ bm k l]\ Y [ [g j\ af _ lg = r][`g k dgnYc fgje Yk ^g d dgo k 5 ;jl a[ d] k

af bgmjfY dk Å Ym l` g j Ék km jfYe ] Yf\ af al aY dk ' l a l d] g ^ l` ] Yj l a[ d] #e Yq Z] d] ^ l gm j V ' af l ] j (

fY l agfY d YZZj]n aY l agf g^ l` ] bgmjfYd ' ng dme ] ' fmeZ]j ' hY_] Yf\ q]Yj g^ ak km] ) @gj

af k lYf[] 5 @jYr]j @) =)' QYjZmjlgf >)5 J dYkl ' j ][gf k lj ) Mmj_)' ..' , 0 .40' ,41/)

<ggck Yf\ e gfg_jY`h k Å fYe] g^ Yml`gj ' l a l d] g^ hmZ da[Y l agf ' h dY [] g^ akkm] '

hmZ dak` ]j ' q]Yj g^ a k km ] Yf\ Å eYqZ] Å Ydkg hY_] ^jge o ` a[` img lY l agf k ` Y k Z]]f

lYc]f ) @gj af k lYf[] 5 <mjaYf @)5 Mmj_]jq g^ =d]^l' JjY`Y' MT\H ,40/)

GYfmk[j ah lk o ` a[ ` \g fgl [geh dq o al` l` ] k] j ]im aj]e ]f k ' [Yffg l Z] hmZ dak`]\ )

N`] ]\ alg j aY d ZgYj\ j ] k ] jn ] k l` ] j a_`l lg k m _ _ ] k l lg l`] Ym l`gj hmZ d a[ Y l agf g^ ` ak

Y j l a[ d] af l`] ^gje g^ Yf Yffg lY l agf ' k` g j l ]f l`] gj a_ afY d eYfmk[j ah l ' e Yc] [g jj] [ l agf k

gj' Yf Y [[gmf l g ^ [gee ]f lk eY\] Zq l`] j]n a]o ] j k ' j] lmjf l`] e Yfm k[j ah l lg l`] Ym l`gj

^gj j]\jY ^ l af_ ) N`] hYh]jk e mk l Z] k ]f l lg l`] ]\ a lgj af l`] aj ^ afY d ^g jem dY l agf ) N`]

_ Y d d ] q hjgg ^k Yj] \gf] Zq l`] Yml`gj ' Zml fg ] k k ]f l aY d [` Y f _ ] k Yj] h]je al l]\ ) N`]

Ym l`gjk g^ g j a_ afY d hYh]jk j ] [ ] an ] 0+ j]hj af lk ^j ]] g ^ [`Yj_] Yf\ o al` gm l kh ] [ aY d gj\]j)



< > O < > C D M P MB D <E1 K G < N O D > < @( . .( .( - 5 4,

> J I O @ I O N

= [l^s n]b_p H* N*( Fcg To* <*( K _ nlce Q* ?*6 Ob_ Pm_ i`[h <oni fiaiom Njfcn Nech

A f[j ch O l_[ ng _h n i` ? _f[s_^ M [^ c[ ncih ch do l c_ m i` nb _ N e c h ********************************* 2.

H [los[g [ T*( I [e[ dcg [ C*( Ao dchi O*6 J h_)mn[a_ M _]ih m nlo ] ncih i` [ @mijb[)

aimnig _ q cnb [ G [ncmm cg om ?ilmc H si]o n[h_iom A f[j [h^ [ K _] ni l[ fcm H[dil

H si]o n[h_iom A f[j $>[m_ M _ j i l n % ***********************************************************************************************4,

K[h_p[)C if_p c]b @*6 N _h mi ls > li mm)`i l_[ lg I _o li ]o n[h _io m A f [ j **************************************** 42

C lcphyeipy K*6 < I_q H i^ c`c][ ncih i` = caamå J j_l[ ncih `i l nb _ > ill_] ncih i`

K ni nc] = l _ [ m n m *********************************************************************************************************************************************** 4.

A lcmb \ _ la D* <*6 < >bic]_ i` nb _ J j_l[ ncih O _]bh cko_ ch M_mj_]n ni Dh^ c][ ncih m

i` nb _ >img _nc] = f_ j b [ l i j f[ m ns *****************************************************************************************************-,,

H [los[g [ T*( F o\in[ E*( I [e [ dcg [ C*6 < 1)A f[jm K li]_^o l_ `i l M _j[cl i` Nn_him_^

O l[]b _i m nig [ * -,3

M iaa_h^il` @* R ch ce _ l)= f[h]e @ç F ibf_l Nn*6 Ob_ No la c][ f > f[mmc`c][ ncih i` =[)

m[ fcig [ M _ ] o l l _ h ] _ ***************************************************************************************************************************** D f f

I _ q m * * * * --3

I _ q = i i e m ***************************************************************************************************************************************************** -.-

Cf kljm [ lagf k lg ; m l`gjk -.3



/1 ++0

NOJK AJM < HJH@IO
<I? >JIND?@M TJPM C@<GOC

>;S ;@N?L >;S ;H> S?;L ;@N?L S?;L SIO ;L? =IHMN;HNFS =B;MCHA MIG?
;CG IL ;HINB?L' SIO MNL?N=B NB? G;CHMJLCHA I@ SIOL B?;FNB NI NB? P?LS
G;RCGOG) ;H> BIQ FIHA >I SIO NBCHA SIO =;H =IHNCHO? NI >I MI: L?G?G(
<?L NB;N SIO B;P? IHFS IH? B?;FNB ;H> @CH;FFS G;E? OJ SIOL GCH> NI
AL;HN CN' ;N ; P?LS L?;MIH;<F? JLC=?' QB;N CN >?M?LP?M5 =IGJF?R NL?;N(
G?HN ;N IH? I@ NB? IF>?MN ;H> NB? GIMN QC>?FS L?=IAHCT?> MJ;M CH

?OLIJ?)

=T?=BIMFIP;E MJ;M Å I;M?M I@ B?;FNB'
KOC?N ;H> CHMJCL;NCIH

E;LFIPS P;LS Å @L;HNCãEIPS FÖTHí Å G;LCÖHMEt FÖTHí Å DÖ=BSGIP Å
N?JFC=? P =?=BÖ=B Å JI>í<L;>S Å D;HMEt FÖTHí Å Nñ?<Iî Å D?M?HÜE

FOB;èIPC=? Å N?JFC=? H;> <?èPIO

=<GH@<
KM<C<

<;FH?; JL;B; L?JL?M?HN;NCIH I@ =T?=BIMFIP;E MJ;M ;H> GCH?L;F MJLCHAM
,,+ +, JL;B; ,' J;ñÜçMEÖ ,, ( N?F?R5 ,-- -,0 =T?=BIMFIP;EC;


