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Q h n_l ^ _ l > _t_c]bhoha åeig \ fh f_ ln_ B cha_lg c`c\ cf^ohaâ m_ c_h B_b f\ ff^oh *
a _h ^ _ l B ch a _ l to m[g g _ha_`[ mm n) \_c ^ _h _h \_mncgg n_ = hn_cf_ ^ _ l \ _ nli ``_ *
h _h B ch a _ l `_b f_ h i^_l h o l lo ^ cg _h n[ l [ h a _ f_ a n m ch^ + C f_ c]bt_ cnca \ _ m n_b n
m_ b l b [o `ca _ ch_ O sh^[e ns fc_ ) _ ch _ Q \_lm]bo`c\ cf^oha cg Ochh_ ^ _ l L i fs^[e ns fc_
i ^ _ l ^_m D sj_ljb[ f[ha cmg om \_tq + _ ch_ @ _p c[ ncih ^ _ l H [ham[]bm_ + R _lm]b c_*
^_h_ G ig \ch[ ncih_h ^ c_ m_ l B _b f\ cf^oha_h e ihh _h [h ^_h _ ch t_ fh _h B cha _ lh
^_mm_ f\ _h Eh^ cp c^oog m pileigg _h+ @ [lcc\_l b ch [o m o h n_ l f c_ a n [\ _ l [o]b ^[m
q _ cn_ l_ S []bmnog m_b l i `n _ ch _ l O ni loha ) ^ c_ nb _ l[ j _o ncm ] b h c] b n \ __ ch `fo mm n
q _ l^ _h e [hh + @ _l ij _ l[ ncp _h S c_^ _ lb _ lm n_ ffo ha mch^ ^ _g _h nmj l_ ]b _h ^ Cl_h*
t_h a_m_ nt n+ Ril [ ff_g .mn _ ch h i lg [ f_ m = omm_b_h h o l [o mh[bg mq _ cm_ to _l*
l_ c]b _h + C _l[^_ o h n_ l ^ _ l ei mg _ ncm]b _h R _l[h^ _ loha f_ c^ _h [\_ l L [ nc_ h n_h
miq c_ A fn_ lh + @[`ncl cm n ^ _ l `o h e nci h _ ff_ = om`[ff [o]b \_c b i ]b a l[^ ca _h Ic`c*
\ cf^ oha_h i `n _ lm n[ o h fc] b a_lch a ) ^[ ^ c_ G ch^_l _ ch_ [o ma _t_ c]bh _ n_ =hj[m*
mo h a m `[b ca e _ cn \ _m cnt _h oh^ [o]b g cn _ ch _ l m n[ le p _ lm nog g _fn_h D [h^ _ch_
ao n_ C l_ c``[b ca e _ cn _h nq c]e _ fh +

=o` ^ c_ C_h_m_ ^ c_ m_ l B cha_lg c`c\ cf^oha_h oh^ [o ` ^ _h _h nq c]e foha m*
a _ m]b c] b nfc] b _h = mj_e n e [h h cg N[bg _h ^ c_ m_ l eo lt_h = l\_cn h c] b n _cha_*
a [h a _h q _l^_h + A ch_ [o m `ob lfc] b _ V om[g g _hmn_ ffoha ^_m _ ch m]b f[a ca _h
O ]b lc`nnog m ` ch ^ _ n m c]b ch ^ _ l I ihial[jb c_ pih >[lmes %.625&+ =o]b ^o l]b ^c_
^o l]b Pb[fc^ig c^ p _ lo lm[ ] b n_h I c`c\ cf^oha_h ^ _ l D [h^_ b [ n ^ c_ B i lm]boha [o `
^ c_m_g C_\c_n h _o _ Eg jo fm_ _ l`[b l_h +

Am q ol^_ \ _ l_ cnm i\_h _ lq [bh n) ^ [ `c \_c ^_h ch N_^_ m n_ b _h ^ _h Ic`c*
\ cf^ oha_h S []b m nog mmni loha_h _ch_ q _m_h nfc]b _ Niff_ mj c_ f_h + Am m]b c_h ^ [b _ l
pih Eh n_ l_ m m_ ) to p_l`i fa_h ) q c_ m c]b ^ [m q _ cn_ l_ S []bmnog ^_l \ _ nli ``_h _h
B ch a _ l n_ cf_ h []b ^ _ l i j _ l[ ncp _h G i ll_e no l cg `lccb _h G ch ^ _m[ fn_ l p _ lb [ fn+
@ c_m_g Vq_]e .mn ^ c_ pi lfc_a _h^_ Q h n_ lmo ]boha a_q c^g _n+

G N = J G A J C Q P

Eh ^[m G l[he _hao n q o l^_h h o l B [ ff_ _ ch\_tia_h ) ^ c_ m]bq _l_ eig\c*
h c_ l n_ B cha_lg c`c\ cf^oha_h [o `q c_m_h + D [h^_ g cn _ ch `[ ]b _ l O sh^[e ns fc_ ) Li fs *
^ [e ns fc_ ) I [e li^[e ns fc_ oh^ mi `i ln q o l^_h h c] b n [o ma _q _ln_ n+ B _ lh _ l q ol^_h

.
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n_ cfn_ h m c]b a f_ c]bg [mmca [o ` \_ c^_ C _m]b f_]b n_ l oh^ \_c^_ D [h^_ + @c_ I_bl*
t[b f ^ _ l L [ nc_h n_h q [l ^ijj _ fm_ cnca \ _ nli ``_h + @_l N cha `cha_l q c_m [g b[o*
` ca m n_h _ ch _ B _b f\ cf^oha [o`+ @ [hh `i fa n_h ch ^ _ l B l_ko_ht I cnn_f* oh^ V_ca_*
` ch a _ l oh^ g cn _ ch _g a_q cmm_h = \mn[h^ ^ _ l G f_ ch `cha_l) q [b l_h ^ ^ _ l @[og_h
^c_ a _ l ch a m n_ D [o `cae_ cn t_ ca n_ +

4 ^ _ l /6 B [ ff_ q [ l_h tol V_cn ^ _ l _ lm n_ h Q h n_ lmo ]boha \_tq + ^ _ l K j_l[*
ncih g _b l [ fm ./ F[b l_ [ fn+ @ c_m_ L [ nc_ h n_ h \ [ n n_ h ^_h a li `cn_h P_ff ^_m
H [ha_hq []bm nog m \ _ l_ cnm b ch n_ l m c]b ) mi ^[`n cb l_ = omq _lnoha e _ ch _h =h*
b [ f nm j o h e n o\_l S []bmnog mpi la[ha_ _ lq [ l n_ h fc_`c+ >_c // B [ ff_ h ^ [a _a _h
\_ nloa ^[m = fn_ l to l V_cn ^ _ l _ lm n_ h Q h n_ lmo ]boha q _h ca _ l [ fm ./ F[b l_ ) ch
^ _ l I _blt[b f . \cm 1 F[b l_ + @c_ > _i\[]b nohamt_ cn ^ _ l _ ch t_ fh _h BOff_ cm n ^ _ l
P [\_ff_ / to _h nh _bg _h +
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J ig _he f[ no l o h ^ A ch n_ cfo ha ^ _ l B cha_lg c`c\ cf^oha_h q cl^ p _ lm]b c_^ _h
a _b [h ^ b [\ n %A h nch .626&+ @c_ _ ca _h _h G l[h e _hao n q o l^_ h []b ^ _h A ch n_ cfoha m*
j l ch t cj c_h pih > [lmes %.625& a _i l^ h _ n) ^ [ m [o]b O n[ le %.63/& p_ lq _h^_ n+ @c_
I _blt[b f o h m_ l_ l L [ nc_ h n_ h q c_m _ ch_ g _b l i^_l q _h ca _ l [o ma _j l[a n_ Osh*
^ [e ns fc_ [o`+ @c_ to m[ nt fc]b p i lb [h ^ _h _h I c`c\ cf^oha_h t_ ca n_h ^c_ cg `if*
a _h ^ _h a _h [ h h n_ h A lm]b_ choha m`i lg _h +
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> l [ ] b s ^ [ e n s f c _ + @c_ \ _ nli ``_h _h B ch a _ l m ch^ q _m_h nfc] b e zclt_ l
[ cm hi lg [f+ @c_ B ch a _ l m ch^ d_^i ]b ^ l_ ca fc_^ l ca [h a _ f_ a n oh^ ^ c_ R _le zcltoha
cm n ^o l]b R _le zcltoha ^ _ l _ ch t_ fh _h C fc_^_l \_^ cha n+

A e n l i ^ [ e n s f c _ + I _bl i^_l q _h ca _ l a li `c_ = h n_ cf_ ^ _ l \ _ nli ``_h _h
B cha _ l `_b f_h + I [h e [h h tq _c B i lg _h o h n_ lm] b _ c^ _h + Eh _ ch_g B [ff mch^ ^ c_
p i lb [h ^ _h _h O e _ f_ nn_ cf_ ^_m B ch a _ lm h i lg [ f ali`c o h^ ^ _ l B ch a _ lm nog j ` m c_b n
^ [h h q c_ [g j o nc_ ln [om+ Eg [h ^ _ l_h B [ ff m ch^ [o]b ^c_ p i lb [h^ _h _h Lb[ f[h *
a_h h o l lo ^ cg _h n[ l [h a _^ _o n_ n+ @c_ I cnn_ fb [h^ehi]b _h mch^ d_^i]b ch ^ _ l
N_a_f hi lg [ f [o ma_\ cf^ _ n+

P[\+ 0+

> l[ ] b s ^ [ e ns f c_ ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/1 Dxh^_
A e n l i ^ [ e n s f c _ /6 Dxh^_
? f c h i ^ [ e n s f c _ ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++2 Dxh^_
L i fs ^ [ e n c f c _ ' & 1 Dxh^_
D s j _ lj b [ f[ h a cmg o m' & +++++++++++++++++++++++++++++++++++++++++++++++++++++++++/ Dxh^_

31 D[h^_''&

'& =cm P_cf _ ch_l eig \ch c_ln_h Ic>\cf^oha+
''& @ijj_fntxbfoha) ^[ g _bl`[]b g _bl_l_ Bilg _h [h p_l*

m]b c_^_h_h B cha_lh _ch_l D[h^ pilb[h^_h +

? f c h i ^ [ e n s f c _ + @c_ \ _ nli ``_h _h B cha _ l t_ ca_h _ ch _ ehi ]b _ lh \_*
^ ch a n_ m_ cnfc]b _ = \q che_foha ^ _ l H [ham[]bm_ +

L i f s ^ [ e n s f c _ + Am m ch^ _ch i^_l g _b l_ l_ o\_lt[b fca _ B cha_ l [ h *
a_ f_a n+ Eh o h m_ l_ V om[g g _hm n_ ffoha q ol^_h ho l B [ ff_ g cn L i fs^[e ns fc_ [o`*
a_higg _h ) ^ c_ [o mm_ l^ _g tom[ nt fc]b _ I c`c\ cf^oha_h [o `q c_m_h +

.



D s j _ l j b [ f [ h a c m g o m + A cht_ fh_ L b [ f[h a _hehi ]b _h mch^ ^ijj_ fn
[o ma_\ cf^ _ n+

= g h c i a _ h _ O ] b h o l ` o l ] b _ h q [l^ _h [h .. B cha _ lh a_ `oh^_h +
I _blg [fm q [ l_h ^ c_ m_ O]bho l`o l]b _h msg g _nlcm]b [h \ _ c^ _h D [h^_h pil*
b [h^_h +

@ c_m_ P [ nm[]b _ mj l c] b n a _a_h ^ c_ =hh[bg _) ^[`z ^ c_ O]bho l`o l]b _h
^o l]b O nl[ h a o f[ nci h ^o l]b =g h cih mnl[ha_ _h nm n_ b _h oh^ ^[`n _m ^ [^ o l]b tol
=g jo n[ ncih pih B ch a _ l n_ cf_ h eigg _h eihh_ + @ c_m_ = hmc]b n q o l^_ \ _ l_ cnm pil
g _b l_ l_ h F[b l_h pih L [ nn_ lmi h %.63.& ^o l]b _ ch _ [o ma _^ _bh n_ Q h n_ lmo]boha
q c^ _ lf_a n+ L [ nn_ lmi h `[ m m n ^ c_ O]bho l`o l]b _h [ cm I c`n\cf^oha ^_m mo\]o n[h _h
C_q_\_m [o`+
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@c_ ij_ l[ ncp _ G i ll_e no l q cl^ ch = ffa _g _chh[lei m_ oh^ > fo nf__l_ ^ol]b *
a _ `o b ln+ @c_ D [o nm]b h cnn`o b lo h a go`c mi la `[ fnca a _j f[ h n q _l^_h + @c_ J _lp_h*
C _`[m\oh^_f q _ l^ _h ^ [ la _ m n_ f f n og cb l_ h R _lf[o `) ^ _ l i ` n R [lc[ nci h _h oh n_ l*
q i l`_h .mn) a _h [o `_ m nt o m n_ ff_ h + Am .mn h c] b n cgg _l f_ c]b n to ^ _ `ch c_ l_h )
q _ f]b _m J _lp_h*C _`[`c\ nch^_ f to q _f]b_g B cha _ l a_bi ln+ C loh^m[ nt fc]b q cl^
h c_ _ ch B ch a _ l toa f_ c]b [h m_ ch _h \ _ c^ _h O _ cn_h i j _ l c_ ln ) og h c] b n ^c_ C _`[bl
_ ch _ l @ o l]b\ fo noha mm ni loha b _l[o `to\_m]bq i l_h + @c_ P l_hhoha p _ lq []b m_h _ l
B ch a _ lm nccg j`_ q cl^ o h n_ l > cf^oha X_ _ ch _ m ^i lm[ f_h oh^ pi f[ l_h ^ l_ c_ ]e ca _h
b [jj _h m to l N _eih m nlo e nci h ^ _ l Eh n_ l^ ca c n[ f`[ f n_ pi la_higg _h+ @c_ @ol]b*
nl_ h h o h a ^ _ l D [o n _ l `i fa n ch Bilg q _ cnf[ o ` ca _ l V c]e *V []e *Eh] cm cih_h + J []b
I ia ff]be_ cn q cl^ p _ lmo ]b n) [h ^_h B ch a _ lm_ cn_ h ` f[ ]b _h g cn D cf`_ ^ _ l ^o l]b
^ c_ V c]e *V []e *Eh] cm cih _ h nm n[ h ^ _h _h D [o nf[j j _h D [o n\ lo ]e_h b _ lto m n_ ff_h )
tq cm]b _h ^ _h_h tq _c i^ _l g _b l_ l_ R i ffb [ o nnl[ h mj f[h n[ n_ tol @ _]eoha ^_l
D [o n^ _ `_e n_ p _ lq _h^_ n q _l^ _h + @[m = h f_a_h ^ _ l a _ m nc_ fn_ h D [o n\ lo]e_h oh^
^ c_ R _lq _h^oha g _b l_ l_ l e f_ ch _ l R i ffb [ o nnl[h mj f[h n[ n_ p _ l\ _ mm_ l n ^ c_ B[bca*
e _ c n ^_m I cnq []bm_h m ^ _ l P l[h mj f[ h nx n_ oh^ p _ lg ch ^ _ l n ^ c_ C _`[bl _ ch _ l
q []b m nog m\_^ cha n_h J [ l\ _h e i h nl[ e no l %I cff_mc .63.&+ @c_ _r[e n_ > fo nm ncffoha
cm n pih [o mm]b f[a a _\ _h^ _ l > _^_o noha + @c_ N ob ca m n_ ffo ha _ l`i fa n ^ o l]b = hf_a_h
_ ch _ l C cjmfihao_ nn_ ) [h ^ _ l ^ c_ B ch a _ l to m[ nt fc]b g cn D cf`_ pih @ l[b nh [b n_h
` cr c_ ln q _l^ _h ) ^ c_ ^o l]b ^c_ B ch a _ lh [a _ f) miq _ cn mi f]b_ p i lb [h^ _h mch^ ) i ^ _ l
^o l]b ^ c_ B cha _ le o jj _h a _ ` ccb l n q _l^_h +

V A E P L Q J G P @AN K L A N = P E K J

@[m C loh^jlcht cj ^ _ l ij _ l[ ncp _h G i ll_e no l cm n ^c_ > _m_ cncaoha [ ff_ l
B [e ni l_h ) ^ c_ ^ c_ A h n`[ fno h a ^ _ l p i lb [h ^ _h _h S []bm nog mji n_ht_h b_gg _h
eihh n_h + Oi f]b_ B [e ni l_h mch^ O nl[ha_ ) ^c_ to _ ch _ l R _ltc_boha ^_ l B ch a _ l
`| b l_h %B [ ff ..&+ S _fn_ lm ^c_ R _lq []bmoha ^ _ l B cha_lm nccg j `_ g cn eihp_l*
a _h n p _ l f[ o `_ h ^ _h H [ha m[]b m_h + @ [^ol]b q _l^ _h pil [ ff_g ^ c_ g cnnf_ l_ h
B cha_lm nccg j `_ cg S []bmnog \_b ch ^ _ l n) q [b l_h ^ ^ c_ m_ cnfc] b _h [o m m_ l ^ _ l
S []bmnog mb_gg oha _ ch _ l @ _p c[ ncih o h n_ l f c_ a _ h %B [ ff 5) B [ ff .-&+ @c_ >_*
\ ch ^ _ loha ^_m S []bmnog m e [h h [g \_m n_h ^o l]b g ia fc]b m n `lccb t_ cnca _ Kj_*
l[ nci h \ _ m_ cnca n q _l^_h + = h^_l_ lm_ cnm q cl^ [ ffa _g _ ch pil B lo b ij _ l[ nci h _h a_*
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=\\+ /]+ =\\+ /^+

=\\+ /+ B[ff /7 Gig\chc_ln_ I c`c\cf^oha \_c^_l D`ch^_ \_c _ch_g / Iih[n_ [fn_h
I[^]b_h+ >_[]bn_ ^_h eolt_h V_ca_`cha_lmnog j` l_]b nm oh^ m_ch_ R_ltc_boha h[]b
o fh[l+ @c_ `lobt_cnca_ Kj_l[ncih _lg ^afc]b n_ _ch_ nc\_ll[m]b_h^ ao n_ Ahnq c]efoha

^_m V_fa_`cha_lm %]) ^ à .- F[bl_ h[]b ^_l .+ K j_l[ncih&+
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=\\+ / %[) \&+

=\\+ / %]) ^&+

1



q [lh n) mi [o]b \_c ^ _ l h i lg [ f_h O sh^ [e ns fc_i j _ l[ nci h + Am q cl^ [o` ^ c_ n_]b *
h cm]b _ O ]bq c_ lca e _ cn ^_m I [h cjo fc_ l_h m [h ^ _h e f_ ch _h B cha _ lm nccg j `_h oh^
^_h q cht ca _h D [o nnl[ h mj f[ h n[ n_ h b ch a _q c_m_h + =o]b ^c_ ji m ni j _ l[ ncp _ Nobca*
m n_ ffo h a a _ fch a n og mi m]b f_]b n_ l ) d_ e f_ ch _ l ^ c_ D [h^ .mn) ^ c_ lo b ca a _ m n_ ff n
q _ l^ _h mi cf+

=\\+ 0\+

A N C A > $ J E O O A @ A N J = ? D Q J P A N O Q ? D Q J C

Eg N[bg _h ^_l J []boh n_ lmo ]boha `o b ln_ h q cl p _ la f_ c]b _h^ _ I _mmoha_h
[h ^_h o h n_ l ^ _h m_ f\ _h > _^ chaoha_h a _q ihh_h _h N ih na _h\ cf^ _ lh p_lm]b c_*
^ _h_h @ [nog m ^ol]b ) og _ ch _h Q \_l\ fc]e cc\_l ^[m S []bmnog ^_l _ ch t_ fh _h
Oe_ f_ ln_ cc_ ^ _ l g c`fa _\ cf^ _ n_h B cha _ l to a_q chh_h + =fm R _la f_ c]b ^ c_h n_h
hi lg [ f [h a _ f_ a n_ B ch a _ l ^ _ lm_ f\ _h \_tq + ^ _ l e i h nl[ f[ n_ l[ f_ h D [h^+ @ c_m_
I _mmoha_h t_ ca n_h ) ^[`c ^ c_ I _blt[b f ^ _ l B [ ff_ _ch o \ _ ll[ m] b _h ^ ao n_ m

2



=\\+ 0]+

=\\+ 0+ B[ff 07 Osh^[ensfc_ oh^ Lifs^[ensfc_ \_c^_l DOh^_ \_c _ch_gZ 6 Iih[n_ [fn_h
Gh[\_h+ @ol]b ^c_ `lccbt_cnca_ Ah n`_lhoha ^_m cf\_ltObfca_h Bcha_lm %2+ B cha_l pih
l[^ c[ f& + R _lmnOleoha ^_l ? fgi^[ensfc_ ^_l l[^ c[ f_h J []b\[l`cha_l) ^c_ nli nt g _bl*

`[]b_ l G ill_e no l_h .- F[bl_ h[]b ^_l .+ Kj_l[ncih %]& h c]b n \_bi\_h .mn+

S []bmnog [o `q _cmn) ^[`n og mi \ _mm_ l ch A lm]b_ choha nl cnn ) d_ `lo b t _ cnca _ l ^ c_
K j_l[ ncih _ l`i fa n_ + J []b ^ _ l P l_hhoha e [h h mc]b ^[m S []bmnog _ ch t_ fh _ l
B cha_lmnccg j`_ ) ^ c_ [h _ ch _h eo lt_ l_h ) f[h a m[g _l q []b m_h^ _h B cha_lm nog j ` a_*
\oh^_h q [l_h ) q _m_h nfc]b \ _m m_ l _ h n`[ fn_ h %B [ ff /&+ Ril [ ff_g _ l`i fa n ^[m
S []bmnog h[]b ^ _ l P l_hhoha ch a _ l[ ^ _ l N c]b noha oh^ ^ c_ C _`[bl _ ch _ l m_ cn*
fc] b _h @ _pc[ ncih q cl^ p_lg c_^_h + @ [lnc\_l b ch [o m e i hh n_ \_c g _b l_ l_ h B [ ff_h
_ch a_a_h cc\ _ l hi lg [ f [h a _ f_ a n_h B cha _ lh a _ m n_ ca _ l n_ m S []bmnog _ ch t_ fh _ l
B cha_lm nccg j `_ \ _i\ []b n_ n q _l^ _h + B ncl ^ c_ Cg h^jb[ f[ha _h eihh n_ _ ch_ ^_l*
[ l nca _ eig j_h m[ ni lcm]b _ S []b m nog mmn_ ca _ lo ha og 2 \ cm .5" a_g _mm_h q _l^_h +
=o]b ^c_ I cnn_ fb [h^ehi]b _h g c`ca _\ cf^ _ n_ l B cha_ l t_ ca n_h g _b l`[]b _ch og
^o l]b m]b h cnnf c] b 2" a _m n_ ca _ l n_ m S []bmnog + @ [^ol]b _ l`i fa n_ _ch n_ cfq _ cm_ l
= oma f_ c]b ^ _ l g [h a _ fb [ `n_h H[ha_ ^ _ l B cha_lmnccg j `_ + @ c_m_ A lq [aoha_h
mj l_]b _h `o l _ ch_ g ia fc]b m n `lo b t_ cnca _ G i ll_e no l) q i\_c ^ c_ i\_h _ lq [b h n_h
J []b n_ cf_ ch G[o` a_higg _h q _l^ _h g ccmm_h + @ c_m a cf n q c_ a _ m[a n `ccl ^ c_
P l_hhoha e ihp _ la c_ l_ h ^ _ l oh^ oha f_ c]b a li mm_ l O nog j`_+ Eh C _a_hm[nt ^[to
go`c pil ^ _ l `lo b t_ cnfa _h S _ah[bg _ o\_lt[b fca _ l B ch a _ l a _q [ lh n q _l^_h +
=o]b ^ c_ P l_hhoha a f_ c]b a li `n_ l B cha_lm nccg j `_ \_c m_ b l _h a _ l R _lm]bg _f*
toha ^ _ l B cha_l) e [h h _ch_ Q h mn[\ cfcn[ n to l Bi fa_ b [\ _h oh^ to _ ch _ l m_ cn*
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fc] b _h @ _pc[ ncih `ccb l_h + >_c B [ ff 0 f[a _ ch_ O sh^[e ns fc_ oh^ L i fs^[e ns fc_
ch Bilg _ ch _m o \ _ lt [b fca _h H [ha `cha_ lm pil+ @c_ O sh^[e ncfc_ q o l^_ e i ll ca c_ l n
oh^ ^ _ l [g m]bq []b m n_h [h a _ f_ a n_ cc\ _ lt[b fca _ B ch a _ l _ h n`_ lh n + Eh ^_h
fi fa _h ^ _h F[b l_h _h nq c]e _ fn_ m c]b _ ch_ [o ma _j l[a n_ ? fchi^[e ns fc_ ^_m l[ ^ c[ f_ h
J []b\[ l`cha _ lm ) ^ _g ^o l]b ^c_ S _ah[bg _ ^ _ m o\ _ lt [b fca _h B cha _ lm ^ c_ m_cn*
fc]b_ O no nt_ `_b fn_ + @c_ @ _pc[ ncih ^ c_ m_ m B ch a _ lm e i hh n_ ^o l]b g _b l`[]b _
V *L f[mnce oh^ D [o nnl[ h mj f[ h n[ n ci h miq c_ ^o l]b f[h a ^ [o _ lh ^ _ A r n_hmcihm*
\ _b [h^ foha ho l ohpi ffeig g _h e i l l ca c_ l n q _l^ _h + Am q [l_ tq _ c`_ ffi m \ _mm_ l
a _q _m_h ch ^ c_ m_g B [ ff_ h o l ^ c_ \ _ c^ _h oha f_ c]b a li mm_h B ch a _ lj [[ l_ `lncb*
t_ cnca to nl_ h h _ h oh^ ^c_ q _ cn_ l_ P l_hhoha ^ _ l A ch t_ f` ch a _ l miq c_ ^c_ S _a*
h[bg _ ^_m o \ _ lt [b fca _h B cha _ lm _ ch_g mj [ n_ l_ h V _ cnj ohe n to cc\ _ lf[mm_h +
@c_ > _o ln_ cfoha ) q _ f]b _ B cha_lm nccg j `_ p ih _ ch [h ^ _ l a _ nl_ h h n q _ l^ _h mi ff_h

=\\+ 1[+

o h ^ q _f]b_ h c]b n) a _b i l n to ^_h m]bq c_ lca _h L li\ f_g _h ^_ l K j_l[ ncih mj f[hoha +
Oc_ e [h h i `n h o l ^o l]b f[ h a _ l_ j l[ _i j _ l[ ncp _ > _i\[]b noha a _ fi m n q _l^_h +
Eh A ch t_ f`[ ff_h _ lq _ cm n _m m c]b [ fm tq _]eg [mmca ) [o ` ^c_ P l_hhoha nc\ _ lb [oj n
to p _ lt c]b n_h oh^ m c] b g cn _ ch _ l @ l_ c` ch a _ lb [h^ to \_ah cca_h ) ^ c_ ^ [ `ccl m n[\ cf_
B ch a _ l g cn a _ l[ ^ _ l H [ham[]b_ [o `q _ cm n %B [ ff . &+

@_l D sj_ljb [ f[ha cmg o m \_^ [ l` tog _cm n e _ ch _ l G i ll_e no l+ A ch_ =omh[bg _
pih ^ c_ m_ l N_a_f cm n h o l ^ [hh a_a_\_h ) q _hh ^o l]b _ ch _ cc\ _ lt[b fca _ L b[ f[ha_
^ c_ C _ f_he m\_q _a fc]be_ cn \ _ _ ch nl[ ] b nca n q cl^ + @ c_m q [l \_c _ ch _g oh m_ l_ l
L [ nc_ h n_ h a_a_\_h %B [ ff .1&) \_c ^_g ^ c_ j lir cg [ f_h B cha _ la _ f_h e _ ^ _ m 0+
oh^ 1+ B ch a _ lm ^o l]b _ ch _ h D sj_ljb[ f[ha cmg om ch cb l_ l A h nq c]e foha \__ ch *
nl[ ] b nca n q o l^_h + @c_ C _ f_he mei lj _ l q [ l_h [ fm ^_l L [ nc_ h n cg 5+ H _\_hmd[b l
ch > _b[h^ foha e[g ) pi ffeigg _h j f[h ) mi ^[`c nc\ _ lb [oj n e_ ch_ > _q _a fc]be_cn

.-



p i lb [h ^ _h q [l+ @c_ O sh^[e ns fc_ q o l^_ ch ns j cm]b _ l S _cm_ ij _ lc_ ln + =h*
m] b fc_ m m_h ^ q o l^_ ch _ ch _ l /+ O cntoha ^ _l o\_lt[b fca _ L b [ f[ h a _h n_ cf cg
> _l_ c]b_ ^ _ l C loh^jb[ f[ha_ ^_m 1+ B ch a _ lm l_ m_ t c_ ln ) ^ c_ ^ cm n[ f_ h Ah^_h ^_l
C loh^jb[ f[ha_h ^_m 0+ oh^ -' B cha _ lm ^o l]b _h nmj l_ ]b _h ^ _ G hi]b_h[\ nl[aoha
e_ cf`i lg ca a _ m n[ f n_ n oh^ g cn _ ch_g `l_ c_h ? i lcog nl[ h mj f[ h n[ n a _^_]e n+ Ach_
\ _ `lc_^ ca _h^ _ > _oa_`ohe ncih e i hh n_ _ lt c_ fn q _l^ _h + Am cm n [htoh_bg _h ) ^[`c

=\\+ 1\+

=\\+ 1+ B[ff 17 Osh^[ensfc_) > l[]bs^[ensfc_ oh^ Aenli^[ens fc_ ^_l fche_h D[h^ \_c
_ch_g . d^blca_h Gh[\_h %[&+ C[n_m S []bmnog ^_l B cha_lmnccg jc_ h[]b ^_l `lncb*
t_cnca_h P l_hhoha %S []bmnog mmn_ca_loha og .5"& h[]b 3 F[bl_h+ Eg I cnn_f`cha_l*

mnog j` b[\_h mc]b / h_o_ Ghi]b_he_lh_ _h nq c]e_ fn %\&+

_ ch _ `lccb t_ cnca _ l_ A h n`_ lh oha ^_m ^ c_ C _f_he m\_q _a fc]be_ cn \ _b ch ^ _ lh^ _h
o\_ltOb fca_h = h n_ cf_m cg > _l_ c]b_ ^ _ l C loh^jb[ f[ha_ ^ _m N cha `cha_lm ^c_
= om\ cf^oha _ ch _ l h i lg [ f_h C _f_he m\_q _a fc]be_ cn _ lg ia fc]b n b^ nn_ +

=o]b ^ c_ Ar]cmcih pih eo lt_h e h i ]b _h `l_ c_h S _ c]b n_ cf`i lm^ nt _h og ^_h
ei mg _ ncm]b _h = mj_e n to p_l\ _ mm_ lh ) mi cf h c] b n pi la_higg _h q _l^_h ) ^ [ to
_ ch_g mj [ n_ l_ h V _ cnj ohe n mc]b ch _ch_g ^ _ l[ l nca _h S _c]b n_ cf`i lm[ nt G hi]b_h *
e _ lh _ [o m\ cf^ _h eihh_h oh^ ^ [^ o l] b _ ch q _hh [o]b h o l a _ l ch a _ l H^ha_h*
a _q chh _ h nm n_ b n %B [ ff 1&+

..



=o]b ^ c_ > _b[h^ foha ^ _ l ? fch i^ [e ns fc_ cm n og mi _ l`i fa p _ lmj l_]b _h ^ _ l)
d_ ` l ccb _ l ^ c_ G i ll_e no l _ l`i fa n+ I [h mi cf ^ [b _ l h c] b n tia_lh ) m]bih \_c
e f_ ch _h G ch^_lh ^_h ^ _p cc_ l_h ^ _h G hi]b_h ^o l]b _ch_ e_ cf`i lg ca _ K mn_i nig c_
a _ l[ ^ _ to m n_ ff_ h + @c_ K mn_i msh nb _m_ _ l`i fa n [ h m]b fc_ m m_ h ^ ^ o l] b @ l[b nh [b n_ )
^ c_ ^ [m L _ l ci m n ^ _ l \ _ c^ _h B l[ag _h n_ [h _ ch [ h ^ _ l b _ ` n_ h + A ch_ S []bmnog mb_g *
g oha ^o l]b _ ch _h ^ _ l[ l n ca _ h A cha lc`` \ l[o ]b n h c] b n \ _ ` ncl] b n_ n to q _l^_h )
q _hh ^ c_ K mn_i nig c_ ch _ ch ca _ l A h n`_ lh oha pih ^ _ l A j cjbs m_h `oa_ _ l`i fa n_ +
F_ `l ccb t_ cnca _ l ^ c_ K mn_i nig c_ ^ o l]b a _ `o b l n q o l^_ ) og mi _b l_ l e [h h _ch
[o ma f_ c]b _h ^ _ m S []bmnog _ lq [ l n_ n q _l^_h +

>_c pi ffca_g B _b f_h pih a [h t _h B ch a _ lm nl[ b f_ h cm n ^ c_ C l_ c``[b ca e _ cn ^ _ l
D [h^ g _ cm n m_ b l aon+ A ch_ N _eih m nlo e nci h cm n ^ [b _ l [om `o h e nci h _ ff_ h C loh^_h
h c] b n [ha_t_ ca n+ =o]b ^ c_ R _lj `f[h toha pih V _b_h to l B ch a _ ll_ e i h m nlo e nci h
%? f[ le mih .622& q o l^_ \_ c o h m h c] b n [ha _q [h^ n) ^ [ ^ c_ e i mg _ ncm]b _ R_l*
\ _mm_ lo ha ohto f[h a fc]b cm n oh^ ^ _ l a _ l ch a _ B o h e nci h m[o m `[ ff _ ch _ ^ _ l[ lnca _
K j_l[ ncih h c] b n l_ ] b n`_ l n ca n+ = h^_lm cm n ^ c_ O cno [ ncih ) q _hh [ ff_ B ch a _ l `_b f_h )
^i]b cc\ _ lm]b l_ cn_ n ^ c_ m_m V omn[h^ m\ cf^ \ _ l_ cnm ^ c_ _ ch a [ha m a _ m n_ f f n_ h C l_ht_h
^ c_ m_ l = l\_cn+ Eg C _a_hm[ nt ^[to \ _^ _o n_ n ^ [m B _b f_h ^_m @ [og _hm _ ch _h
m]bq _ lq c_a _h ^ _h B ohe nci h mp _ lfo m n) ^ _ l o h \ _^ ch a n e i l l ca c_ l n q _ l^ _h go`c+ =g
_ ch `[ ]b m n_ h o h ^ \ _ m n_h e [h h ^ c_ B ohe nci h ^_m @ [og _hm ^o l]b L i ffc] cm[ nci h
^_m V _ ca _`cha_lm q c_^ _ l b _ la _ m n_ f f n q _l^ _h ) q c_ ^ c_ m pih H cnnf_ l %.62/& oh^
> [le ms [ha _a _\ _h q ol^_ %B [ ff 2&+

J = ? D > A D = J @ H Q J C

@c_ ji m ni j _ l[ ncp _ N ob ca mn_ ffoha ^o l]b C cj mfihao_ nn_ q cl^ \ cm tog =\*
m]b fo mm ^ _ l S oh^b_ cfoha ^o l]ba _ `ob ln+ S _hh ^ c_ K j_l[ ncih mq oh^_ piffeig *
g _h p _ lb _ cfn cm n) q cl^ _ ch_ G ohmnm ni ``*O ]b c_h _ b _ la _ m n_ f fn ) ^ c_ ^ [m G ch^ ^o l]b
g _b l_ l_ I ih[n_ nc\_l J []b n nl[ a _ h mi cf oh^ ^c_ ^ c_ \ _ c^ _h a _ nl_ h h n_ h B cha_l*
mnccg j`_ ch ^ _ l a _q cch m]b n_h Bilg b [ fn+ J []b G i ll_e no l _ ch _ l ? fchi^[e ns fc_
cm n _ ch _ f[ h a _ l_ A r n_h mcih m\ _b[h^ foha hi nq _h^ ca +

@_l q c]b nca m n_ L ohe n ^ _ l J []b\_b[h^ foha .mn ^ c_ f[o `_h ^ _ G ih nli ff_
^_m G ch^_m \ cm tog =\m]b fomm ^_m H [ha_hq []bmnog m+ A p_h no _ ff [o ` nl_ n_h ^ _
J [ l\ _h e i h nl[ e no l_ h g ccmm_h l_] b nt _ cnca \ _g _le n oh^ ^o l]b V *L f[mnce \_tq+
^o l]b D [o nnl[ h mj f[ h n[ nci h \ _ m_ cnca n q _l^ _h + Eh p c_ f_h B [ ff_ h cm n _ ch _ h _o_ l*
fc]b_ R _lnc_ `oha ^ _ l Eh n_ l^ ca cn[ f`[ f n_ h [ ] b _ ch ca _h F[b l_h [ha _t_ ca n) ^[ ^[^o l]b
_ ch_ q _ cn_ l_ m]b _ ch \ [ l_ R _lf[ha _ loha ^ _ l B ch a _ l oh^ ^ [g cn _ ch _ R _l\_mm_ loha
^_m = omm_b_hm _ lt c_ fn q cl^ +

G = O Q E O P E G

B [ f f . + . d[ b l ca _ l Gh[\_+ O sh^ [e ncfc_ ) > l[]bs^ [e ns fc_ ) A e nli ^ [e ns fc_ ^_l
fch e _h D [h^ %=\\+ . &+ @[m Nih na_h\ cf^ t_ ca n) ^[`n 1 I cnn_ fb [h^ehi]b _h oh^
1 C loh^jb[ f[ha _h [h a _ f_ a n mch^ + @c_ C loh^jb[ f[ha_h eihp_ la c_ l_h ) q _ fn_ lm
` ch ^ _h m c]b _ ch t_ fh _ I cnn_ fj b [ f[ha _h oh^ _ch_ A h^jb[ f[ha _ ^_m V _ca_`cha_lm +
P l_hhoha ^ _ l B ch a _ l o h n_ l > cf^oha d_ _ ch _m ^ i lm[ f_ h oh^ pi f[ l_h D [on*
f[ j j _h m to l @ _]eoha ^ _ l Eh n_ l^ ca cn[ f`[ f n_ o h^ @ _]eoha ^ _ l @ _`_e n_ [h ^_h
B ch a _ lm_ cn_ h ` f[ ]b _ h ^o l]b `l_ c_ R i ffb [ o nnl[h mj f[h n[ n_ cg = fn_ l pih .2 Ii*

./



=\\+ 2+ B[ff 27 > l[]bs* oh^ Aenli^[e ns fc_ \_c^_l D[h^_+ A lm[nt ^_m fche_h @[og_hm
oh^ Pl[hmjimcncih ^_m V_ca_`cha_lm) ^_l _\_h`[ffm lo^ cg _h n[ l [ha_ f_a n q [l %[) \&+

h [ n_h + 2 q _ cn_ l_ K j_l[ nfih _h q [l_h hi nq _h^ ca ) ^ [ lo h n_ l _ ch_ V *L f[mnce oh^
_ ch _ R _lnc_ `oha _ ch _ l Eh n_ l^ ca fn[ f`[ f n_ .g = fn_ l pih ./ F[b l_h + @ _lt_cn) ./
F[b l_ h []b ^ _ l K j_l[ ncih ) cm n ^ c_ D [h^ piff `o he nci h m`[b ca ) _m b [\ _h mc]b
0 l_ f[ ncp f[h a _ a _ l[^ _ B cha _ l _h nq c]e _ fn+ =o` _ ch_ P l_hhoha ^ _ l m_ b l _ha
g cn_ ch [h ^ _ l p _ lq []b m_h _h = hf[a_h ^ _ m V_ca_* oh^ I cnn_ f`ch a _ lm q ol^_ p_l*
t c]b n_ n) ^[ ^ c_ C _`[b l _ ch _ l m_ cnf c] b _h Q h mn[\ cfcn[ n a _a_\_h q [l+ Eg = fn_l
pih 4 F[b l_h q ol^_ _ ch O no ]e ^ _ l C loh^jb[ f[ha_ ^_m I cnn_ f`cha _ lm l_ m_ t c_ ln )
og _ch_ R _l\_mm_ loha ^ _ l G ih no l to _ ll_ c]b _h +

B [ f f /+ / I ih[n_ [ fn_ m I [^]b_h %=\\+ / &+ =h ^ _ l fch e _h D [h^ mch^ h o l
^ c_ C loh^jb[ f[ha_h ^_m /+) 0+ oh^ 1+ B ch a _ lm hi lg [ f [ha_ f_a n+ S _fn_ lm ` ch ^ _h mc]b
`o l d_^ _h B ch a _ l _ ch_ lo ^ cg _h n[ l_ = hf[a_ _ ch _ l I cnn_ fjb [ f[ha_ + @c_ ^ l_ c
B ch a _ lm nog j `_ m ch^ g cn_ ch [ h ^ _ l p_lq []b m_h + =h ^_l l_ ] b n_ h D [h^ _\ _h `[ ffm
P_cf_ pih p c_ l C loh^jb[ f[ha_h miq c_ tq _c G_cg _ pih I cnn_ fj b [ f[ha _h pil*
b [h^ _h + @c_ C loh^jb[ f[ha_h eihp _la c_ l_h + @ [^ol]b \ _ m n_ b n _ ch_ S []bmnog m*
\_b ch^ _ loha ^ _ l C loh^jb[ f[ha_h ^_m 0+ oh^ 1+ B ch a _ lm + @c_ _ lm n_ K j_l[ ncih
q ol^_ cg = fn_ l pih 5 I ih[n_h ^o l]ba _ `ccb ln oh^ tq [l [h d_ ^ _ l D [h^ d_
_ ch_ O cntoha + A ch_ q _ cn_ l_ G i ll_e no l 5 F[b l_ mj [ n_ l q [l hi nq _h^ ca + @ _lt_cn
.- F[b l_ h []b ^ _ l _ lm n_ h K j_l[ ncih t_ ca n pil [ ff_g ^ _ l V _ca _`cha_l ^ _ l f ch e _ h
D [h^ _ ch cc\ _ ll[ m]b _h^ ao n_ m S []bmnog + =o]b ^ c_ B cha_ lm nog j `_ ^ _ l fch e _h
D [h^ b[\ _h mc]b ch \ _ `l c_^ ca _h ^ _ l S _cm_ q _ fn_ l _h nq c]e _ fn+ @c_ I _n[][lj[ f*
e hi ]b _h ^ _ l \ _ nli ``_h _h B cha_l q _cm_h _ch og ^ o l] b m] b h cnnf c] b 2" mn[ le _ l_ m



S []bmnog [o`) [ fm ^ c_ hi lg [ f _ h nq c]e _ fn_ h B cha_l+ =h ^_h L b [ f[h a _h \ _ nl[ a n
^ c_ _ lb i b n_ S []b m nog ml[ n_ 2 \cm .." + = h[fia_ I c`n\ cf^oha_h [h \ _ c^ _h
Bccmm_h +

B [ f f 0+ 6 I ih[n_ [ f n_ l Gh[\_+ O sh^ [e ns fc_ ^ _ l o fh [ l_ h 1 H [ha `cha_ l8
L i fs ^ [e ns fc_ ch Bilg _ch _m o\ _ lt [b fca _h o fh [ l_ h H[ha`cha*_lm %=\\+ 0 &+ Icn
.. I ih[n_h P l_hhoha ^ _ l g cn_ ch [ h ^ _ l p _ lq []b m_h _h B cha _ l oh^ A h n`_ lh oha
^ _m [g m]b f_ ] b n_ m n_ h [h a _ f_ a n_ h B cha _ lm oh^ tq [ l ^_m 2+ B ch a _ lm pih l[^ c[ f+
2 F[b l_ h [ ] b ^ _ l K j_l[ ncih t_ ca_h ^ _ l 0+ oh^ 1+ B ch a _ l \ _ c^ _ l D [h^_ ) [g
m n[ le m n_ h [o ma _j l[a n ^ _ l 1+ B cha_ l ^ _ l fch e _h D [h^ ) _ ch _ o fh [ l_ @ _pc[ncih +
2 q _ cn_ l_ K j_l[ ncih _h ^ c_h_h ^ _ l h _o _ l fc] b _ h R _lnc_ `oha ^ _ l Eh n_ l^ ca cn[ f`[ f n_ h
oh^ >_b_\oha ^ _ l m_ cnfc] b _h @ _p c[ ncih ^ _ l 1+ B cha_l) q [m h o l n_ cfq _ cm_ a_*
fcha n+ @[m Nih na_h\ cf^ t_ ca n ^ _h ^ _ lt _ cnca _h V omn[h^ ) .- F[b l_ h []b ^ _ l
_ lm n_ h K j_l[ncih + >_c ^_g L [ nc_ h n_ h b [ n n_ p i l_ lm n _ ch _ P l_hhoha tq cm]b_h
1+ o h^ 2+ B ch a _ l pih l[ ^ c[ f a_h nca n+ O c_ b [ n n_ tq _c _ nq [ a f_ c]b a li mm_ B cha_ l*
j [ [ l_ _ la _\_h + A lm n to _ ch_g mj ^ n_ l_ h V _ cnj ohe n b [ n n_ g [h ^ c_ q _ cn_ l_
P l_hhoha ^ _ l B ch a _ l oh^ to f_ nt n ^ c_ A h n`_ lh oha ^_m o\ _ lt [b fca _h B ch a _ lm
^o l]b `ccb l_h mi ff_h + = h[fia_ I c`c\ cf^oha_h [h \ _ c^ _h B ccmm_h +

B [ f f 1+ . d^ b l ca _ l Gh[\_ %=\\+ 1 &+ O sh^ [e ns fc_ oh^ A e nli ^ [e ns fc_ ^ _ m
1+ o h^ 2+ B ch a _ lm ^ _ l l_ ] b n_ h D [h^ 8 O sh^ [e ncfc_ ) > l[]b s^ [e ncfc_ o h ^ A e nli ^ [e *
ns fc_ ^ _ l fch e _h D [h^+ Eh 0 O cntoha_h P l_hhoha ^ _ l B ch a _ lm nog j `_ ch ns j cm ] b _ l
S _cm_ + @_l R _la f_ c]b ^ _ l N ih na _h\ cf^ _ l h [ ] b 3 F[b l_h t_ ca n _ ch ao n_ m
S []bmnog ^ _ l B cha _ lm nog j `_ ch m\ _ mi h ^ _ l_ ^_m V _ ca _ `ch a _ lm nog j `_ m ) ^ _ l ^ c_
to _ lq [ l n_ h ^ _ S []b m nog ml[ n_ og .5" nc\ _ lm]b lcnn+ =g O nog j` ^_m 0+ B ch a _ lm
b [\_h mc]b tq _c h _o_ lo ^ cg _h n[ l_ G hi]b_he_ lh _ _h nq c]e _ fn ) ^ c_ o lmj lo h a fc]b
`_b fn_ h + @ [^ol]b _ l`i fa n_ _ ch_ R _lf[ha_ loha ^_m B ch a _ lm og .2 gg+ = h[fia_
I c`c\ cf^oha_h [h \ _ c^ _h B ccmm_h + > _i\[]b nohamt_ cn 3 F[b l_ +

B [ f f 2+ 4 d^ b l ca _ l Gh[\_ %=\\+ 2 &+ > l[]bs* oh^ A e nli ^ [e ns fc_ p _lm]b c_ *
^ _h _ l B ch a _ l \ _ c^ _ l D [h^_ oh^ = jf[mc_ ^_m fch e _h @ [og_hm+ S c_^ _ lb _ lm n_ ffo ha
^_m @ [og _hm ^o l]b R _lm_ ntoha ^_m _\ _h `[ ffm lo ^ cg _h n[ l_ h V _ ca _`cha _lm [h
_ch_g J _lp_h *C _`[`nm nc_ f [ o ` ^ c_ > [mcm ^_m I _n[][ lj [ f_ .+ Con_m `o h e nci h _ ff_ m
N _ mo fn[ n h [ ] b 3 F[b l_h +

B [ f f 3+ 0 I ih[n_ [ fn_ m I [^]b_h %=\\+ 3 &+ A e nli ^ [e ns fc_ ^ _ l fch e _h
D [h^+ @c_ B cha_ lm nccg j `_ m ch^ e ih t_h nl cm] b g cn_ ch [ h ^ _ l p _ lq []b m_h + Eg
Nih na_h .mn ^ _o nfc] b ^ c_ G ihp_la_ht ^ _ l pi lb [h ^ _h _h C loh^jb[ f[ha_h to
m_b_h + I cnn_ fj b [ f[ha _h mch^ h o l [h a _^ _o n_ n+ A ch_ ohpi ffeig g _h_ P l_hhoha
^_ l B cha_ lm nog j `_ ) ^ c_ [g >_achh ^ _ l > _ lc]b nmt_ cn ^ o l]b a _ `ccb ln q ol^_ ) g omm n_
q c_^ _ lb i fn q _l^_h + Eh ma _ m[g n 0 K j_l[ ncih_h + 2 F[b l_ h []b ^ _ l _ lm n_ h Kj_*
l[ nci h ao n_ A h nq c]e foha ^ _ l B cha_ lm nog j `_ + @c_ p i lb [h^ _h _h = hn_ cf_ ^ _ l
g c`ca _\ cf^ _ n_h B cha _ l t_ ca _h _ ch_ eig j_h m[ ni lcm]b _ S []bm nog m_ lbiboha og
2 \cm .-" ) a _a _ho\ _ l hi lg [ f [h a _ f_ a n_h B ch a _ l fc_ ^ _ lh + = h[fia_ I c`c\cf^oha
[h fch e _h Bo`n+

B [ f f 4+ 1 d[ b l ca _ l Gh[\_+ N_ch_ > l[]bs^ [e ns fc_ ^ _ l l_ ] b n_ h D [h^+ R _l*
nc_ `oha ^ _ l Eh n_ l^ ca cn[ f`[ f n_ h cg O chh_ _ ch _ l O sh^[e ns fc_i j _ l[ nci h ) ^ [^o l]b
l_ f[ ncp _ R _lf[ha _ loha ^ _ l B cha_l+ 2 F[b l_ h []b ^ _ l K j_l[ ncih ^ _o nfc]b _ R_l*
\ _mm_ lo ha ^_m = omm_b_hm+
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=\\+ 3]+ =\\+ 3^+

=\\+ 3+ B[ff 37 Ae nli^[ens fc_ ^_l fche_h D[h^ \_f _fh_g 0 Iih[n_h [ fn_h IA^]b_h
%[) \&+ 2 F[bl_ h[]b ^_l .+ Kj_l[ncih ao n_m S []bmnog ^_l B cha_lmnncg j`_ %]) ^&+

S []bmnog mmn_ca_loha 2à.-"+
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B [ f f 5+ >_f _ ch_g 4 d[ b l ca _h I [^]b_h mch ^ h o l ^ c_ C loh^jb[ f[ha_h
^ _ l B ch a _ l ^ _ l l_ ] b n_ h D [h^ ) pih _ ch t_ fh _h N o^ cg _h n_h [nia_m_b_h) [ha _ f_a n+
@c_ C loh^jb[ f[ha _h ^_m 0+ \ cm 2+ B ch a _ lm l_ ] b nm e ihp _ la c_ l_h ) ^ [^ o l]b cmf
_m to _ ch _ l m]bq _ l_h S []bmnog mb_gg oha ^ _ l C loh^jb[ f[ha_ ^_m 1+ B ch a _ lm
a_eigg _h + @c_ a o h m nca m n_ V _cn `ncl ^ c_ G i ll_e no li j _ l[ nci h q o l^_ \ _ l_ cnm
p _ lm[og n+ P li nt^_g eihh n_ ^o l]b P l_hhoha ^_ l B ch a _ lm nog j `_ _ ch _ g [mmca_
R _l\_mm_ loha _ lt c_ fn q _l^ _h + @ _lt_ cn m ch^ m_ cn ^ _ l _ lm n_ h Q h n_ lmo ]boha
ORt F[b l_ p_la [ha _h + A ch_ [h [ fi a _ I c>\cf^oha \ _ m n_ b n [g fch e _h Bo`c+

B [ f f 6+ 1 d^ b l ca _ m I [^]b_h + O sh^ [e ns fc_ ) > l[]bs^ [e ns fc_ oh^ A e nli^[e *
ns fc_ \ _ c^ _ l D [h^_ g cn g _b l_ l_ h åO ]bho l`o l]b _h  + C f_ c]bt_ cnca \ _ m n_ b n _ ch_
= hijb nb [ fg c_ miq c_ _ ch_ O ]bh ncl`o l]b _ [g fch e _ h K \_lm]b_he_ f+ P l_hhoha ^_l
B cha_ l ch ns j cm ] b _ l S _cm_+ > _m_ cncaoha _ ch _ l G ih nl[e no l ^_m fch e _ h G f_ch*
` ch a _ lm ^ o l]b V *L f[mnce ) G i ll_e no l ^ _ l O ]bho l`o l]b _h ^o l]b V *L f[mnce + @ _lt_cn)
1 R/ F[b l_ h []b ^ _ l _ lm n_ h K j_l[ ncih cm n ^ c_ > _b[h^ foha hi]b h c] b n [\a_*
m]b fi mm_h ) ^ c_ q _ cn_ l_ S []b m nog m_h nq c]e fo ha d_^i ]b \_`lc_^ ca _h^ +

B [ f f .-+ 6 d[ b l ca _ l Gh[\_+ Am \ _ m n_ b n _ ch _ O sh^[e ns fc_ ) A e nli ^ [e ns fc_
oh^ > l[]bs^ [e ns fc_ \ _ c^ _ l D [h^_ miq c_ [h [ fi a _ R _ l[h^ _ loha _h [h \ _ c^ _h
Bomm_h + =h ^ _ l fch e _ h D [h^ cm n h o l ^ c_ C loh^jb[ f[ha_ ^ _ m V _ ca _ `ch a _ lm tol
C\ht_ [h a _ f_a n) q [b l_h ^ pig 0+) 1+ oh^ 2+ B ch a _ l h o l ^ c_ > [m_h ^ _ l C loh^*
j b [ f[h a _ h pi lb [h^ _h mch^ + =h ^ _ l l_ ] b n_ h D [h^ mch^ _\ _h `[ ffm h o l ^ c_
C lo h^jb[ f[ha _h ^_m /+) 0+ oh^ 1+ B ch a _ lm pi lb [h^ _h ) ^ c_ m n[ le eihp_la c_ l_h +
@ [^ol]b cm n _m to _ ch _ l S []bmnog mb_gg oha ^ _ l C loh^jb[ f[ha_ ^_m 0+ B cha_lm
a_eigg _h + Am cm n ^ _g _h nmj l_ ]b _h ^ h o l g _b l ^ c_ = \ nl_hhoha ^_ l C loh^jb[*
f[h a _ ^_m /+ B ch a _ lm g ia fc]b ) q [b l_h ^ ^c_ \ _ c^ _h [h ^ _ l_h %0+ oh^ 1+ B cha_ l&
tom[gg _h a _ f[ mm_ h q _l^_h + > _i\[]b nohamt_ cn 1Mf F[b l_ + A ch_ `lo b t_ cnca _ l_
G i ll_e no l b [ n n_ p c_ ff_ c]b n ^ c_ S []bmnog mb_gg oha ^_m 0+ B ch a _ lm nog j `_ m
p _ lg _ c^ _h eihh_h +

B [ f f ..+ 2 d[ b l ca _ l G h[\_ %=\\+ 4 & + A e nli ^ [e ns fc_ oh^ > l[]bs^ [e ns fc_
miq c_ O sh^[e ncfc_ ^_l l_ ] b n_ h D [h^ 8 > l[]bs^ [e ns fc_ ^ _ l fch e _ h D [h^ + @c_ cg
O chh_ _ ch _ l O sh^ [e ncfc_ g cn_ ch [h ^ _ l p _ lq []b m_h _h Ncha* oh^ G f_ ch `cha_l ^_l
l_ ] b n_ h D [h^ ^o l]b _ ch _h O nl[ h a h [ ] b l[ ^ c[ f p_ltia_h + @c_ q c]b m nca m n_ =o`*
a [\_ cm n ^ _g _h nmj l_ ]b _h ^ ^c_ > _b_\oha ^ c_ m_ l R _ltc_boha ) ^ c_ ^o l]b V *L f[mnce
f_ c]b n a _ fch a n+ Eh _ ch _ l q _ cn_ l_h O cntoha _ l`i fa n ^ c_ P l_hhoha ^_m 1+ oh^ 2+
B ch a _ lm cg O chh_ _ ch _ l O sh^[e ns fc_i j _ l[ nci h + O ]b fc_ mm fc]b R _lnc_ `oha ^_l
Eh n_ l^ ca cn[ f`[ f n_ tq cm]b_h /+ oh^ 0+ B ch a _ l [h ^ _ l fch e _h D [h^+ @c_ > _b[h^ *
foha cm n h i ]b h c] b n [\a_m]b fi mm_h + > _i\[]b nohamt_ cn 0 F[b l_ + =h ^ _l fch e _h
D [h^ mch ^ hi ]b tq _c Eh n_ l^ ca cn[ f`[ f c_ h to p _ lnc_ `_h ) [h ^ _ l l_ ] b n_ h D [h^
q [l_ ^ [ l[ o to ^ _he_h ) ^ _h 0+ B ch a _ lm nl[ b f ^o l]b = o`m ni]eoha ^_m I _n[][lj [ f_
/ [o` ^ [m I _ n[][ lj [ f_ 0 to p _ l f[ h a _ lh + @ [^ol]b eihh n_ [o ]b ^ c_ .+ Eh n_ l *
^ ca cn[ f`[ f n_ p _ l nc_ ` n q _l^_h +

B [ f f ./+ / dx b l ca _ m I [^]b_h ) ? fchi^[e ns fc_ \ _ c^ _ l @[og _h h_\_h > l[]bs *
^ [e ns fc_ + @c_ @ _p c[ ncih ^ _ l @ [og _h cm n ^o l]b = \ehc]eoha ^ _ l C loh^jb[ f[ha_h
\_^ cha n+ @c_ G i ll_e no l q cl^ cg = fn_ l pih / F[b l_h ^o l]b K mn_i nig c_ oh^ e_cf*
`i lg ca_l G hi]b _h l_ m_e nci h pi la_higg _h+ R _l_ ch caoha ^ _ l B l[ag _h n_ ^o l]b
L _lci m n*@ l[b nh [b n_ + O _ cn ^ _ l K j_l[ ncih m ch ^ d_ nt n 0 F[b l_ p _la [ha_h + Am \_*
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=\\+ 4]+ =\\+ 4^+
=\\+ 4+ B[ff ..7 Osh^[ensfc_) A e nli^[ens fc_ oh^ > l[]bs^[ensfc_ ^_l l_]b n_h D[h^ \_c
_ch_g 2 F[blca_h Gh[\_h+ O n[le_ @_pc[ncih ^_m 1+ oh^ 2+ B cha_lm h[]b l[^ c[ f %[ & +
G ill_e nol ^ol]b ^ijj_fn_ V*Lf[mnce %\ &+ Osh^[ens fc_ij_l[nnih ch tq _cn_ l Ocntoha+

A la_\hcm h[]b 0 F[bl_h %]) ^&+
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m n_ b n e _ ch = hb [ fnmj o he n `ccl _ ch _ ^o l]b ^ c_ K mn_i nig c_ \ _^ ch a n_ S []bmnog m*
mni loha +

B [ f f .0+ . d^ b lca _ m I [^]b_h 8 pi ffm n[h ^ ca _ R _lq []bmoha ^_ l ho l lo^c*
g _h n[ l [ h a _ f_ a n_h H [ha `cha_ l \ _ c^ _ l D [h^_ + = h[fia_ R _l[h ^ _ lo h a _h [h
\ _ c^ _h B ccmm_h + C f_ c]bt_ cnca f c_ a n _ ch P o lg m]b[^_ f pi l %= j_ ln*O sh^ lig &+ @c_
B cha _ lm nog j `_ t_ ca_h h o l a _ lch a `|a ca _ G ihp_la_ht + A ch_ S []bmnog m\_b ch^_*
loha e i h h n_ \ cmb _ l hi]b h c] b n ` _ m na _ m n_ f f n q _l^ _h + =om ^ c_ m_g C loh^û q ol^_
g cn ^ _ l K j_l[ ncih hi]b toa _q [ln_ n+ @[m G ch^ cm n d_ nt n - M+ F[b l_ [ f n oh^ m n_ b n
0Rñ F[b l_ ch > _i\[]b noha + >_c ^ _ l f_ nt n_ h Q h n_ lmo ]boha q ol^_ _ ch_ \_*
a ch h _h^ _ @ _pc[ ncih ^_m V _ ca _ `cha_ lm h []b o fh [ l ` _ m na _ m n_ ffn ) mi ^[`c d_ nt n ^c_
Eh ^ ce [ nci h to ¢ G i ll_e no li j _ l[ nci h pi lfc_a n+ =h \_ c^ _h BQmm_h fc_ a n _ ch _
[h [ fi a _ I c`z\cf^oha pil+

B [ f f .1+ 5 d[ b l ca _ l Gh[\_ %=\\+ 5&+ O sh^ [e ns fc_ tq cm]b _h 0+ oh^ 1+
B ch a _ l ^ _ l fch e _h D [h^+ C f_c]bt_ cnca D sj_ljb[ f[ha cmg om+ I cnn_f* oh^ Ah^*
jb [ f[h a _ ^_m 1+ B ch a _ lm m ch^ ^ i jj _ fn [h a _ f_a n+ =o]b cg ^ cm n[ f_ h = \m]bh cnn
^ _ l C loh^jb[ f[ha_ ` ch ^ _ n m c]b _ ch cc\ _ lt[b fca _m G hi]b_hmnnc]e + @ c_m_m G hi]b_h*
mnnc]e \ _b ch ^ _ l n ^ c_ >_oaoha ^_m 1+ B ch a _ lm cg j li r cg [ f_h B ch a _ la _ f_h e oh^
^[g cn a f_ c]b t_ cnca ^c_ >_oaoha ^_m I cnn_ f`cha _ lm + @ [^ol]b cm n ^ c_ hi lg x f_
A h nq c]e foha ^ _ l j lir cg [ f_h Eh n_ lj b [ f[ h a _ [ fa _ f_ h e _ ^ _ l a _h [ h h n_ h B cha _ l
a_b_gg n+ @c_ C _ f_he m`f[]b _h mch^ pi ffeigg _h j f[ h ) mi ^[`c _ ch _ >_q _aoha
h c] b n g ia fc]b cm n+ Eh ^ _ l _ lm n_ h O cntoha P l_hhoha ^ _ l O sh^[e ns fc_ ch ns j cm]b _ l
S _cm_ o h^ A h n`_ lh oha ^_m zc\ _ lt[b fca _h G hi]b_h mno ]e_m cg >_l_ c]b_ ^ _ l
C loh^jb[ f[ha_ + Eh _ ch _ l /+ O cntoha e_ cf`i lg ca _ N _m_e ncih ^_m ^ cm n[ f_ h =\*
m ] b h cnn_ m ^ _ l \ _ c^ _h C loh^jb[ f[ha_h oh^ > _^_]eoha ^ _ l G hi]b_h_h^_h g cn
` l_ c_ h ? i lcog nl[h mj f[h n[ n_h + @c_ ? i lcog nl[h mj f[h nx n_ q _ l^ _h ch ip [ f_ l Bilg
_h nhig g _h oh^ [o ` ^[m ^ cm n[ f_ Ah^_ ^ _ l C loh^jb[ f[ha_h [o `a _h [b n+ @c_
\_ c^ _h V cj `_ f ^_m Kp[f_m q _ l^ _h m_ cnf c] b h []b ^ cm n[ f og a_m]b f[a _h oh^ [h
^_h O _ cn_ h ` f[ ] b _h ^ _ l I cnn_ fj b [ f[ha _h \ _ `_ m nca n) mi ^[`c mc_ ^f_ B ohe ncih
pih G i ff[ n_ l[ f\ [h ^ _ lh [omcc\_h + Con_m `o h e nci h _ ff_ m N _mo fn[ n 0 F[b l_ h []b ^ _ l
K j_l[ncih +

B [ f f .2+ 0 I ih[n_ [ f n_ l Gh[\_+ D sjij f[m c_ ^ _ l l_ ] b n_ h Q fh[+ @_l 1+
oh^ ^ _ l 2+ B ch a _ lm nl[ b f m ch^ h c] b n [ha _ f_a n) ^ _ l /+ oh^ 0+ B ch a _ l cg O chh_
_ ch _ l e ig j f_ nn_ h O sh^[e ns fc_ g cn_ ch [h ^ _ l p _lq []b m_h + =h ^ _ l fch e _h D[h^
`_b f_ h ^ _ l @ [og _h oh^ ^ _ l 1+ oh^ 2+ B cha_l) q [b l_h ^ ^c_ \ _ c^ _h _ cht ca_h
pi lb [h^ _h _h B cha _ l _\ _h `[ ffm cg O chh_ _ ch _ l O sh^[e ns fc_ p _ lq []b m_h mch^ +
O nl_ ]e \ _b [h^ fo h a ^_m Q h n_ l[ lg _m to l R _lg _c^oha _ ch _ l S _ c]b n_ cfe i h nl[e no l )
P l_hhoha ^_m /+ o h^ 0+ B ch a _ lm [ h ^ _ l l_ ] b n_ h D [h^+ @ _lt_cn) 0 F[b l_ h []b
^ _ l _ lm n_ h K j_l[ ncih ao n_ m N _mo fn[ n+ @c_ P l_hhoha ^_ l \ _ c^ _h B ch a _ l [h ^_l
fch e _ h D [h^ cm n pi la _m_b_h ) q i\_c [o ]b p _ lmo ]b n q _ l^ _h q cl^ ) ^c_ \_ c^_h
B cha _ l ch K jji m cnci h mm n_ ffo ha to \ lcha_h +

B [ f f .3+ 0 d[ b l ca _ l G h[\_8 O sh^ [e ns fc_ oh^ A e nli ^ [e ns fc_ ^_m /+) 0+
oh^ 1+ B ch a _ lm ^ _ l fch e _ h D [h^) a f_ c]b t_ cnca > _oa _eih nl[e no l ^_m hi lg [f
[h a _ f_ a n_h fch e _h G f_ ch `cha_lm + P l_hhoha ^ _ l B ch a _ lm nog j `_ ch ns j cm]b _ l
S _cm_) G i ll_e no l ^ _ l > _oa _eih nl[e no l ^_m G f_ ch `cha_lm + / R/ F[b l_ h []b ^_l
K j_l[ ncih \ _ `l c_^ ca _h ^ _ m S []bmnog ^ _ l B cha_lm nog j `_ +
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B [ f f .4+ 1 d[ b l ca _ l G h[\_8 O sh^ [e ns fc_ oh^ A e nli ^ [e ns fc_ \ _ c^ _ l D [h^_
oh^ Bccmm_+ P l_hhoha ^ _l B ch a _ lm nog j `_ ch ns j cm]b _ l S _cm_+ @c_ J []boh n_ l*
mo ]boha _ l`i fa n_ @M + F[b l_ h []b ^ _ l _ lm n_ h K j_l[ ncih + I _bl_l_ q _ cn_ l_
G i ll_e no l_ h mch^ a _j f[h n+

B [ f f .5+ . d[ b lca _ m I [^]b_h8 O sh^[e ns fc_ oh^ A e nli ^ [e ns fc_ \_ c^_l*
m_ cnm + > cmb_l q o l^_ _ ch _ G i ll_e no li j _ l[ nci h ch Bilg ^_l P l_hhoha ^ _ l g cn*
_ ch [ h ^ _ l p _ lq []b m_h ^ _h B cha _ lm nog j `_ ^o l]ba _ `ob ln) m _ cn ^ _ l . F[b l p_l*
a [h a _h cmn+ S _cn_ l_ G i ll_e no l_h mch^ hi nq _h^ ca + = h[fia_ R _l[h^ _ loha _h
[g fch e _ h Bo`c+

B [ f f .6+ 3 d[ b l ca _ m I [^]b_h 8 O sh^[e ns fc_ oh^ > l[]bs^ [e ns fc_ fch e m +
> cmb_l q o l^_h / K j_l[ nci h _h tol R _lnc_ `oha pih Eh n_ l^ ca cn[ f`[ f n_ h ^o l]b *
a _ `o b ln) og _ ch _ l_ f[ ncp _ R _lf[ha _ loha ^ _ l p _le cclt n_h B ch a _ l to _ll_ c]b _h +
O _ cn ^ _ l _ lm n_ h K j_l[ ncih .mn . F[b l p _la [ha_h + A ch_ ^ l cnn_ a f_ c]b [ ln ca _
K j_l[ ncih cm n hi]b ch^ ct c_ ln+

B [ f f /-+ .. d[ b l ca _ l G h[\_8 O sh^ [e ns fc_ ) ? fchi^[e ns fc_ ) L i fs^[e ns fc_ oh^
D sj_lb [ f[ha cmg o m cg >_l_ c]b_ ^_m /+) 0+ oh^ 1+ B ch a _ lm ^ _ l l_ ] b n_ h D[h^
miq c_ ^_m 0+ oh^ 1+ B ch a _ lm ^ _ l fch e _h D [h^+ @_l D sj_lb [ f[ha cmg o m m ni l n
h c] b n oh^ \ _^ [ l` e _ ch _ l > _b[h^ foha + =o]b ^ c_ L i fs^ [e ns fc_ b [ n \ cmb _ l e _ ch _
o haoh m nca _h Bi fa_h a_t_ ca n+ @ [a_a_h q [l_ m c] b _ l _ ch_ > _b[h^ foha ^ _ l ? fchi*
^ [e ns fc_ cg G f_ ch e ch ^ _ m[ fn_ l q _ m_h nfc]b _ ch `[ ]b _ l a_q _m_h ) d_ nt n go `n _ ch_
K mn_i nig c_ g cn G _ cfl_ m_e nci h [h ^_h \ _ nli ``_h _h B ch a _ lh pi la_higg _h q _l*
^_h + > cmb_l q ol^_ _ l m n _ ch_ K j_l[ ncih ^ o l]ba _ `ob ln+ @c_ > _i\[]b nohamt_ cn
\ _ nl[ a n . F[bl+

B [ f f /.+ 3 d[ b l ca _ l G h[\_8 > l[]bs^ [e ns fc_ ^_l l_ ] b n_ h D [h^+ R iffca_m
B _b f_h ^_m 1+ oh^ 2+ B ch a _ lm nl[b f_ m + O sh^ [e ns fc_ tq cm]b_h /+ oh^ 0+ B cha_l+
O sh^ [e ns fc_i j _ l[ nci h +

B [ f f //+ / d[ b lca _ m I [^]b_h + O sh^ [e ns fc_ oh^ A e nli ^ [e ns fc_ ^_m /+) 0+
oh^ 1+ B ch a _ lm fche m ) L i fs ^ [e ns fc_ ^_m @ [og _hm+ @[ ^c_ B ch a _ lm nog j `_ oh*
a f_ c]b ali`n m ch^ oh^ eihp_ la c_ l_h ) cm n ^c_ `lccb t_ cnca _ P l_hhoha [ha_t_ ca n+
@ [a_a_h e [hh ^c_ L i fs^ [e ns fc_ ^_m @ [og _hm to _ch_g mj [ n_ l_ h V _ cnjohe n
^o l]b Bomcih \_bi\_h q _l^_h + C f_ c]bt_ cnca I c`n\cf^oha ^_m C [og _hm oh^ ^ _ l
Pihmcff_h +

B [ f f /0+ >_f _ ch _g .1 d[ b l ca _h G h[\_h fc_ a n [h ^ _ l fch e _h D [h^ _ch_
O sh^[e ns fc_ tq cm]b_h @ [og_h oh^ V _ca_`cha_l) miq c_ Ncha* oh^ G f_ ch `cha _l
pil+ = omm_l^_g \ _m n_b n _ ch _ > l[]bs^ [e ns fc_ oh^ A e nli ^ [e ns fc_ _ ch t_ fh _ l
B cha_l+ Eg R i l^_ la loh^ m n_ b n ^ c_ P l_hhoha ^_l R _lq []bmoha tq cm]b_h
@ [og _h oh^ V _ca_`cha_l+ > cmb_l q o l^_ _ lm n _ ch A cha lc`` ^ o l]ba _ `ob ln+ I cn
_ ch_g eig j_h m[ ni lcm]b _h S []bmnog cm n ch ^ c_ m_g = fn_ l h c] b n g _b l to
l_]bh_h +

B [ f f /1+ .1 d[ b lca _ m I [^]b_h + > l[]bs^ [e ns fc_ oh^ A e nli ^ [e ns fc_ [g /+)
0+ o h^ 1+ B ch a _ l l_ ] b nm miq c_ 0+) 1+ oh^ 2+ B ch a _ l fche m + @c_ B cha _ lm nog j `_
m ch^ g cn_ ch [h ^ _ l p _lq []b m_h + P l_hhoha ^ _ l B ch a _ lm nog j `_ ch ns j cm]b _ l S _cm_+

B [ f f /2+ .2 d[ b lca _ m I [^]b_h 8 > l[]bs^[e ns fc_ \ _ c^ _ l D [h^_ + R _lnc_ `oha
^ _ l Eh n_ l^ ca cn[ f`[ f n_ h og _ch f[ h a _ l_ m = omm_b_h ^ _ l p _ le cclt n_h B cha _ l to
_ ll_ c] b _h + @ ol]b`ccb loha ch 1 O cntoha_h + R _l\_mm_ loha ^ _m = omm_b_hm+

/-



B [ f f /3+ .3 d[ b l ca _ m I [^]b_h + =h g _b l_ l_h B cha _ lh \_ c^_l D [h^_
O ]bh ccl`o l]b_h + @_l 1+ oh^ 2+ B cha_ l fch e m t_ ca _h _ ch _ O sh^[e ns fc_ + @_l 0+
oh^ ^ _ l 1+ B ch a _ l l_ ] b nm m ch^ cg O chh_ _ fh _ l O sh^[e ns fc_ \_tq + > l[]bs^ [e ns fc_
p _ l[ h ^ _ l n+ P l_hhoha ^ _ l O sh^[e ns fc_ [h ^ _ l fch e _h D [h^ ch ns j cm]b _ l S _cm_)
G i ll_e no l ^ _ l O ]bh ccl`o l]b _h ^o l]b V *L f[mnce +

B [ f f /4+ .5 d[ b lca _ m I [^]b_h 8 D sjij f[m c_ ^_m fch e _ h @[og _hm oh^
=jf[mc_ ^_m l_ ] b n_ h @ [og_hm+ @c_ pi la _m]b f[a _h _ Li ffc] cm[ nci h ^_m V_ca_*
` ch a _ lm l_ ] b nm q o l^_ pih ^ _l L [ nc_ h nch [\a_ f_bh n+

B [ f f /5+ /. d[ b lca _ L [ nc_ h nch 8 > l[]bs^ [e ns fc_ ^_m @ [og _hm oh^ V_ca_*
` ch a _ lm fche m ) O sh^ [e ns fc_ tq cm]b_h @[og_h oh^ V _ca _`cha_l miq c_ I cnn_f*
oh^ N cha `cha_ l fchem+ C f_c]bt_cnca \ _ m n_b n _ ch _ D sjij f[m c_ ^_m P b_h[ lm l_]b nm +
@c_ fch e _ D [h^ q ol^_ \ _ l_ cnm g _b l`[]b [ h ^ _ lh i lnm i j _ l c_ ln + Am fc_a _h J [l\_h*
e i h nl[ e no l_ h tq cm]b_h @ [og _h oh^ V _ ca _`cha _l pil+ A h nmj [hhoha ^o l]b
V *L f[mnce +

B [ f f /6 0- d[ b lca _ L [ nc_ h nch 8 O sh^[e ns fc_ oh^ A e nli ^ [e ns fc_ [h \_c^_h
D [h^_h + O sg g _nlcm]b_ O ]bh ccl`o l]b_h [h p _ lm]b c_^ _h _h B cha _ lh \ _ c^ _ l D [h^_+
=o]b ^ c_ m_ L [ nc_ h nch q o l^_ \ _ l_ cnm p i lb _ l g _b l`[]b ij _ lc_ ln ) ibh_ ^[`c a _h [o
`_ m na _ m n_ ffn q _ l^ _h e [hh ) q _ f] b _ l = ln ^ c_m_ K j_l[ ncih_h q [l_h + P l_hhoha ^ _ l
p _ lq []b m_h _h B cha_ lm nog j `_ + G i ll_e no l ^ _ l O ]bh ccl`o l]b_h ^o l]b V *L f[mnce +
A h n`_ nno h a ^ _ l tog P_cf q [ ft _h [ lnca p _ l^ c]e n_h B cha_l+

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

/6 B [ ff_ g cn 15 \ _ nli ``_h _h D [h^_h ) \_c ^_h_h eig \ ch c_ln_ B cha_lg c> *
\ cf^oha_h cg O chh_ _ ch _ l > l[]bs^[e ns fc_ \_tq+ A e nli ^ [e ns fc_ eig \ ch c_ ln g cn
O sh^[e ns fc_ ) ? fchi^[e ns fc_ i^_l Q \_lm]bo`n\ cf^oha_h q c_ L i fs^[e ns fc_ \_tq +
D sj_lb [ f[ha cmg om pi lf[a _h ) q o l^_h _ ch _ l e l cncm] b _h J []boh n_ lmo ]boha oh n_ l*
tia_h + >_c /. L [ nc_ h n_ h q ol^_ ^c_ ij_l[ ncp _ G i ll_e no l cg G ch ^ _m[ fn_ l pil*
a_higg _h+ >_c _ch_g P_cf ^ _ l B [ ff_ fc_a_h f[h a d[b l ca _ > _i\[]b nohamt_ cn_h
pil+ Am t_ ca n_ mc]b ) ^[`c \_c p c_ f_h D [h^_h _ch eig j_h m[ ni lcm]b a _ m n_ ca _ l n_ m
S []bmnog ^_l h i lg [ f [h a _ f_ a n_h P_cf_ h []bq _ cm\ [ l q [l+ @[m i\_lm n_ V c_f ^_l
ij _ l[ ncp _h > _b[h^ foha go`c ^_g h[]b ^ c_ g ia fc]b m n `lccb t_ cnca _ > _m_ cncaoha
[ f f_ l S []b m nog mb ch^ _ lh cmm_ m_ ch + Oif]b_ fc_a _h \ _mih^_lm ^[hh pil) q _hh
oha f_ c]b _ B cha _ lm nog j `_ g cn_ ch [h ^ _ l p_ lq []b m_h mch^ i^_l ^ c_ p _ lq []b m_h _h
B cha _ lm nog j `_ eihp_la c_ l_h +

O Q I I = N U

JYgi`hg cZ LfYUhaYbh ]b ;caV]bYX >]b[Yf <YZcfa]h]Yg
D+ I c f f _ m c

Biffiq*oj _r[g ch[ncihm q _l_ ][ llc_^ ion ch /6 j[ nc_h nm ]ihmncno ncha [ ni n[ f i`
15 [``_]n_^ b[h^m q cnb ]ig\ch_^ ^_`ilg cnc_m i` `cha_lm mo]b [m \l[]bs^[]nsfs ) c+_+
_]ni^[]nsfs ]ig\ch_^ q cnb msh^[]nsfs) ]fchi^[]nsfs il mo lj fo m `ilg [ncihm mo]b [m
Lifs^[]nsfs il bsj_ljb[f[hacmg + Eh /. j[ nc_h nm mo la c][ f l_j [ cl b[^ \__h oh^_ln[e_h
ch ]bcf^bii^+ Oig_ ][m_m b[p_ \__h oh^_l i\m_lp[ncih `il g[hs s_[lm+ ?igj_hm*
[nils ch]l_[m_ ch nb_ a liq nb i` hilg [ffs ilca ch[n_^ j[ lnm ]iof^ \_ ^_g ihmnl[ n_^ ch
g[hs i` nb_m_ b[h^m+ Pb_ jlcg_ [cg i` mo la c][ f nl_[ ng _h n gomn) nb_l_`i l_ ) \_ nb_

/.



_[ lfcm n jimmc\f_ l_gip[f i c [ff i\mn[]f_m ni aliq nb+ Oo]b i\mn[]f_m _rcmn ]bc_`fs ch
][m_m q b_l_ `cha_l mnog jm b[p_ \__h []]l_ n_^ [h^ [l_ _ cnb _ l oh_ko[f ch f_ha nb il
]ihp_la_+

N w O QIw

DYg YldYf]YbWYg UjYW `Y hfU]hYaYbh XYg [fUjYg UbcaU`]Yg Wcb[sb]hU`Yg XYg Xc][hg
D+ I c .. _ m c

H_m [o n_o lm p f_hh_h n ^_ ]f[mmc`c_ l _ n ^_ miog _nnl_ [ f[ jfom mypûl_ l_p cmcih f_m
/6 g [f[^_m [or g [chm goncfy_m) koc g ih nl[ c_h n ^_m ^ c``y l_h nm [hig [fc_m ]ihayh c*
n[ f_m [o m_h m ^_ f[ \ l[]bs^[]ns fc_ ) _p+ _] nli^[]ns fc_ ) [mmi]cy_ [ f[ msh^[]ns fc_ io
gyg_ ]fchi^[]ns ff_ io \c_h [h]il_ j[l f_m mo lj fom*[hig [fc_m n_ ff_m ko_ f[ jifs^[]nsfc_
io jifsjb[f[hac_ + /. ^_ ]_m g [f[^_m ih n mo\c ^_m ijyl[ ncihm ]ill_] ncp_m [ .ãOa_
_h `[h nch + Qh_ aliojj_ ^_ ]_m g [f[^_m [ yny miog cm_ [ ^_m i\m_lp[ncihm [ f[ fihao_+
L_h^[hn ]_ nn_ jylci^_) f_m [o n_o lm ih n jo j_l]_pi cl oh_ bsj_lj f[mc_ ]igj_hm[ni cl_
^_m j[ lnc_ m hilg [f_m ^[hm \_[o]ioj ^_ ][m ^_m g[chm [ nn_ ch n_ m ^ ã[hig [fc_m l_ f[ncp_m+
?_f[ ]igjlcm) .. `[o n g _nnl_ _h \o n ijyl[ ni cl_ R[\f[ncih f[ jfom j ly]i]_ ^_ niom f_m
i\mn[]f_m ^o ^yp_fijj_g _hn ^_m j[ lnc_ m _h ko_mncih + ?ã_mn mo lnio n f_ ][m ^_m gicahihm
[ f[ a l[h^_o l ^ c``y l[h n_ _h [^b_l_h]_ io \c_h _h]il_) mc f_m gicahihm ^_m ^icanm
_h [^byl_h]_ m_ nliop_h n) _h molj fom) _h ]ihp_la_h]_+

N A OQ I A J

Dcg fYgi`hUXcg XY` hfUhUa]Ybhc Yb `Ug XYZcfa]XUXYg WcaV]bUXUg XY `cg XYXcg
D+ I c .. _ m c

O_ mcao f_lih f[m _r[g ch[]fih_m ff_p[^[m [ ][\i _h /6 j[]c_h n_m ko_ ]ihmncnos_h
oh ni n[ f ^_ 15 g[him [`_] n[^[m ]ih ^_`ilg c^[^_m ]ig\ch[^[m ^_ fim ^_^im) n[ f_m
]igi f[ \l[ko c^[] nffc[ ) c+ _+ _] ni^[] ncfc[ ]ig\ch[^[ ]ih mch^[]ncfc[ ) ] fchi^[]ncfc[ ) { `il*
g []cih_m mojyl`fo[m n[ f_ m ]igi f[ ji fc^[]ncfc[ 3 _f b cj_l`[f[ha cmg i+ Ah /. j[]c_h n_m
f[ l_j [ l[] c{h ko cl| la c][ b[ mc^i l_[ fct[^[ _h `ilg [ ^_ ailli ^_ hc†i+ =faohim ][mim
b[h _mn[^i \[di i\m_lp[]c{h jil go]bim [`cim+ Him ]ig j_hm[^il_m ^_f ch]l_g _hni _h
_ f ]l_]cg c_h ni ^_ f[m j[ ln_ m hilg [fg _hn_ ilca ch[^[m m_lc[h ^_g imnl[^im _h go]b[m
^_ _mn[m g[him+ H[ g _n[ j lch]cj[f ^_f nl[ n[g c_h ni kocl| la c]i ^_\_ m_l) _hnih]_m) f[
g xm n_g jl[h[ jimc\f_ l_g i]c{h ^_ ni^im fim i\mnx]ofim [f ]l_]cg c_hni + P[f_m i\mnx*
]ofim _rcmn_h jlch]cj[fg _h n_ _h ][mim ^ih^_ fim g o†ih_m ^_ fim ^_^im b[h ]l_]c^i
m [g\im mih ch cao[f_m _h f[lai 3 ]ihp_la_hn_m+

O ? D N E B P P Q I

.+ :Ufg_m& 9( B(4 ?iha_hcn[f =hig[fc_m
i` nb_ D[h^ [h^ nb_ cl Oolac][f P l_[ n*
g_hn+ ?b[lf_m ?+ Pbig[m) Ojlcha`c_f^)
Effchicm .625+

/+ ;`Uf_gcb& H(4 F+ >ih_ Fn Oola+ 04=)
/4-) .622+

0+ =bh]b& E( 9(4 F+ >ih_ Fn Oola 1.=)
35.) .626+

1+ D]hh`Yf& B( O(4 Lf[mn) l_]ihmnl+ Oola+

%@l+ D+ I cff_mc&7

.-) /.2) .62/8 Lf[mn) l_]ihmnl+ Oola+ ./)
0-0) .620+

2+ E]``Yg]& @(4 H[ha_h\_]em =l]b+ @nm]b+
V+ ?bcl+ /66) ../) .63.+

3+ HUhhYfgcb& L( B( K(4 >lcn+ F+ j f[mn+ Oola+
.1) .) .63.+

4+ KhUf_& J( :(4 Lf[mnc] Oola_ls+ Di_\_l
I_^c][f @cpcmcih+ D [lj_l [+ Niq
Lo\fcmb_lm) Eh]+ J_q Uile .63/) j+
241) 242+

= fm_lmnl[mm_ Jl+ 1) Sc_h ET) K mn_ll_c]b

//



=?P = ? D E N Q N C E = A L H = O P E ? = A à `f) .) .633

Qhcp_lmcns Oola c][f ?fchc]) Gos\smb_p %Q+O+O+N+&
@ cl_]nil7 Lli`+ C+ H+ N[o_l

Dimjcn[f Oola c][ f ?fchc] i` nb _ Gos\smb_p I_^c][f Eh m ncno n_
@ cl_]nil7 Lli`+ =+ I+ =gch_p

;DAFA;9D =PH=JA=F;= AF @GEGLJ9FKHD9FL9LAGF

G> L@QJGA< 9F< H9J9L@QJGA< ?D9F<K GF N9K;MD9J

KLMEHK%$
>+ R + = J E G = J @ A K R ) = + U + U = G K R H A R

Pb_ ` cl m n [ n n_g j nm ni nl [ h mj f[ h n nb _ nb s li c^ [h^ j [ l[ nb s li c^ a f[h^ m q _l_
o h ^ _ l n[ e _h [ n nb _ _h^ i` nb _ j [ m n [h^ nb _ \_a chh cha i` nb _ j l_ m _ h n ]_h no ls
\s Gi]b_l) A cm_ fm\_la ) ? b lcm nc[h c) H cmipme[s[) Obog [eip[*P lo\ch[) [h^ i nb _ lm +
Eh i l^ _ l ni cg jlip_ n[e _ ) nb _ a f[ h ^ o f[ l a l[ ` nm q _l_ cg j f[h n_^ ch ni p[lciom
i la [h m [h^ ncm mo _ m i` nb _ bog [h \i^s) \o n nb_ ] fch c] [ f l_ mo fnm []b c_p_^ q _l_
l[ l_ fs m n[ ncm `[ ] ni ls +

=h cg ji l n[ h n ]ih nlc\ o nci h ni nb _ mi fo ncih i` nb _ j li\ f_g i` b ig i nl[ h m *
j f[ h n[ n ci h i` i la [h m [h^ ncm mo _ m à [h^ nbom [fmi ni nb _ _rj _ lcg _h n[ f [h^
] fch c] [ f g _ nbi^ m i` nl[ h mj f[ h nch a nb _ nbs li c^ [h^ j [ l[ nb s li c^ a f[ h ^ m à q [m
g [^_ \s Oipc_n [o nb i lm %Liei ncci ) Kjj_f) >iail[t) Ob[gip) B cf[ nip ) @ _g cebip)
Chcfils\ip) G b_he ch ) O [l^ [e ) I [lnchsoe ) _ n] +& +

Eh .6/1) >iail[t ^ _g ih m nl[ n_^ nl[ h mj f[ h n[ nci h i` j [ l nm i` nb _ nbs li c^
a f[h^ ih [h [ l n_ l c[ f mnog j `lig j [ nc_ h nm q cnb C l[p_ãm ^ cm_ [m_ ni mo\ d_] nm
mo ``_ lch a `lig g sri_^_g [ [h^ ]l_ nch cmg + Pb_ p_ch m i` nb _ nl [ h mj f[ h n q _l_
^ _ fc\ _ l[ n_ fs h i n di ch _^ q cnb nbi m_ i` nb _ l_] cj c_h n+ Pb_ p_hiom \ fii^ q [m
^ l[ ch_^ ip_l nb _ _h ncl_ j _ l cj b _ ls i` nb _ nl[ h mj f[ h n+ = ]]il^ cha ni Gb_hech )
jimcncp_ l_ mo fnm `lig big i nl[ h mj f[h n[ nci h ) \i nb ch j [ n c_ h nm [h^ _rj_ lcg _h nm
ih [h cg [fm ) q _l_ i\m_lp_^ ch [\io n 2-" i` ][ m_ m q b c]b q [m ]ih `clg _^ \s
fiha *n_ lg ]b_]e *ojm [ n j _ lci ^ m \ _ nq __h [ `_q g ih nb m [h^ .2 s_[ lm + Eh g imn
][ m_ m `[ cfo l_ ]iof^ \_ _rj f[ ch _^ \s nb lig \imcm i` nb _ p_mm_fm ) o mo[ ffs ^o_
ni cg j _ l`_ ] n p_mm_ f mo no l_ +

= ]]il^ cha ni Chcfils\ip) Ripe) Honm_hei ) Nig [hip[ [h^ i nb _ lm ) big i*
nl[h mj f[h nm ) c` n l [ h mj f[ h n_ ^ ih [ l n_ l c[ f m nog jm) n[ e _ [h ^ `oh ] nci h o h ^ _ l g il_
`[pio l[\ f_ ]ih^ cncih m+ = `n_l mo `` c] c_h nfs fiha ]i f^ *m ni l[a _ i` nb _ a l[ ` n [h^
q cnb [ j _ l`_ ] n n_ ]bh ck o _ i` nb _ p _mm_ f mo no l_ ) nb _ l_ mo fnm i` nl[ h mj f[ h n[ n ci h
q _l_ g o]b \_ nn_ l + E n q [m ]ih `clg _^ \s _rj_ lcg _h n nb [ n h _ lp _ m a liq [fiha

'& L[j_l l_[^ [ n O_p_hnb O]c_hnc`c] ?ih`_l_h]_ ih Lli\f_gm i` Ah^i]lch_ L[nb *
ifias %Ciles& [h^ ih Pq_hns*nbcl^ O]c_hnc`c] O_mmcih i` Gos\smb_p I_^c][f Eh m ncno n_
%=jlcf .631&+
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nb_ mo no l_^ p_mm_ fm [h^ nbo m h i n ih fs bog i l[ f) \ o n [ fmi h _o li a _h c] ]ihh _] *
ncih m [ l_ _ m n[\ fcmb _^ `i l nb _ nl[ h mj f[ h n+

D iq _p_l) mi fo ncih i` nb _ mo la c] [ f [ mj _] n i` b ig i nl[ h mj f[ h n[ nci h ^i_m hi n
]ig j f_ n_ fs mi fp_ nb cm ]ig j fc] [ n_^ j li\ f_g + Qj ni nb _ j l_ m _ h n nb _ j li\ f_g i`
j li n_ ch ch ]ig j[ nc\ cfcns \ _ nq __h nb _ ncm mo _ m i` nb _ nl [ h mj f[ h n [h^ nbi m_ i`
nb_ l_] cj c_h n) l_g [ ch m ohmi fp_^ + Pbcm [ fmi ]i h m ncno n_ m nb _ g [ch i\ mn[ ] f_ ni
nb _ l_ [ fct [ nci h i` f[ la _ *m][ f_ i la [h nl[ h mj f[ h n[ nci h ch g [h+ = ]]i l^ cha ni nb_
j l_ m _ h n ]ih]_j ncih ) nb _ o mo[ f `[ n_ i` nb _ nl[ h mj f[ h n ) c+ _+ [ ] o n_ i l a l[^ o [ f
h _] li m cm ) cm ^o_ ni nb _ ch^ cp c^o[ f [h nca _h c] mj _] c` c] cns i` ncm mo _ ch b ca b _ l
[h cg [ fm [h^ g [h+ Pb_ g [ di lcns i` [o nb i lm %= ems[h nm_p ) R _m_ fipmes ) D [î_e )
Vboeip*R _l_tbhceip ) G [j cn]bh ceip ) N o^ cnmes ) ?b_jip) Vinceip) B cf[ nip ) _ n] +&
]i h m c^ _ l h _] li m cm i` nb _ nl [ h mj f[ h n ni \_ ^o_ ni cg g oh ct[ ncih ^ _p _ fi j ch a [ ` n_ l
nl [ h mj f[ h n[ n ci h [h^ ]b [ l[ ] n_ l ct _ ^ \s nb _ [j j _ [ l[h ] _ i` [h nc\ i^ c_ m ch nb _
i la [h cmg i` nb _ l_ ] cj c_h n) nb _ nl [ h mj f[ h n_ ^ ncm mo _ m [] nch a [m [ `i l_ ca h [h nca _h +
Eh l_ ] _ h n s _[ lm ) nb _ j li\ f_g i` \ ci fia c][ f ncm mo _ ch ]ig j[ nc\ cfcns b [ m \__h nb _
mo\ d_ ] n i` ^ cm]o mm ci h m [ n [ hog \_l i` m] c_h nc` c] ]i h `_ l_h ]_ m \i nb ch nb _ Oipc_n
Qhcih [h^ [\ li [^ + D iq _p_l) oj ni nb _ j l_ m _ h n nb _ p[lcio m g _ nbi^ m i` ip_l*
]ig cha ncm mo _ ch ]ig j[ nc\ cfcns [ l_ m nc f f ch mo `` c] c_h nfs ^_p_ fij_^ `i l j l[ ] nc] [ f
[jj fc] [ nci h + L [ l nc] o f[ l fs cg ji l n[ h n ch nb cm l_ mj _ ] n [ l_ nb _ m no ^ c_ m i` C [mb_e
[h^ I _^[q [l ih [ l nc` c] c[ ffs ] l_ [ n_ ^ cgg ohi fia c][ f ni f_ l[h ]_ + Pb_ p[lcio m
nl_ [ ng _h nm [j j fc_^ ni nb _ b ig i nl[ h mj f[ h n cnm _ f` ^ _m_lp_ a l_ [ n [ nn_ h nci h )
j [ l nc] o f[ l fs ko c]e `l_ _t ch a [h^ m ni l[a _ [ n fiq n_g j _ l[ no l_ m %= ems[h nm_p )
R _m_ fipmes ) Chcfils\ip) O [p n]boe ) _ n] +& +

Eh m_p_l_ ][ m_ m i` j [ l[ nb s li c^ n_ n[h s [h ^ g sri_^_g [) q b_l_ ]i h m_ l*
p[ ncp_ nl_ [ ng _h n cm f c n n f_ _ ``_] ncp _ [h^ nb _ j liahi m cm [m ni ]o l_ oh `[pio l[\ f_ )
q_ ]ih m c^ _ l cn `o ffs do m nc` c_ ^ ni [ nn_g j n mo la c] [ f nl_ [ ng _h n+ Kol ` cl m n _r *
j _ l cg _h n ^ [ n_ m \[]e ni .625+

L [ nc_ h n N+) [ a cl f [a _^ 1 %][ m_ j [ j _ l Ji+ 6-/3,/-42&) mo ``_ l_^ `lig [ m_p_l_
`lig i` bsji nbs li c^ cmg i` nb _ _[ l fs ]b cf^bii^ + Pb_ msg j nig m i` nb _ ^ cm_[m_
q _l_ [ fl_ [^ s ^ _ n_] n_^ ch nb_ ` clm n ^ [s m i` fc`_ + Kh [^g cmm cih nb _ ]b cf^ mbiq _^
g [ le _^ mca h m i` l_ n[ l^ [ nci h ) \i nb mig [ nc] [h ^ g _h n[ f) [h^ g c] li ]_jb[ fs +
Ob_ q [m ch ] [j [\ f_ i` q [ fe ch a % ] l[q fcha ih [ ff `i o lm & ) m cn n ch a [h^ n[ fe ch a +
> [m[f g _ n[\i fcmg q [m à05" ) E.0. ch n[ e _ \s nb _ nb s li c^ a f[h ^ q [m h _a fca c\ f_
%mig _ n_ h nb m i` ih_ j _ l ] _ h n& + P l_ [ ng _h n \s nbs lir ch _ ) q b c]b b [^ \__h
][ ll c_ ^ io n `i l fiha j _ lci ^ m j l ci l ni [^g cmmcih ) b [^ mig _q b[ n ^ cg ch cmb _^ nb _
\ fi [ n_^ [j j _ [ l[h ] _ ) \o n b [^ _pie_^ g [le _^ _r ] cn[ nci h i` nb _ ]b cf^ q b c]b
g [^_ c n h _ ] _ m m[ ls ni ^ cm]i h nch o _ nl_ [ ng _h n+

Kh Jip+ /1) .625) nl[ h mj f[ h n[ n ci h i` [ nb s li c^ a f[h^ ih [h [ l n_ l c[ f mnog j
q [m j _ l`i lg _^ \s nb _ g _ nbi^ i` >iail[t*Chcfils\ip+ Pb_ nl [ h mj f[ h n q [m j [ l n
i` [ a i cnl_ g _[mo lch a 2T 0T / mg + [h^ n[ e _h `lig [ q ig [h i j _ l[ n_^ ih nb _
m[g _ ^[s `i l nbs li nir c]i mcm + Pb_ p _mm_ fm i` nb _ a l[ ` n q _l_ q [mb _^ io n q cnb
[ mi fo ncih i` b _j [ l ch + Pb_ mo j _ lci l nb s li c^ [ l n_ ls q [m di ch _^ _h^ *ni *_h^ ni nb _
^__j `_g i l[ f [ l n_ ls g [ho[ ffs ) o m ch a [ nl[ og [ nc] h __^ f_ m [h ^ e [j li h nb l_[^ +
Eh nb _ ji m ni j _ l[ ncp _ j _ lci ^ b _j [ l ch q [m acp_h oh ^ _ l ]i h m n[ h n ]b_]e *oj i`
\ fii^ ]i[ao f[ ncih +
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Pb_ ] f ch c] [ f l _ m o fn q [m ko cn_ m[ ncm `[ ] ni ls 7 nb _ `[]_ \_][g _ f_ mm jo ``s [h ^
nb _ a cl f g il_ [] ncp _ + Pb_ msg jnig m i` bsji nbs li c^ cmg l_] _^ _^ [h^ nb_
ch n_ l_ m n i` nb _ ]b cf^ ch b _ l _hp cli hg _h n ch ] l_ [ m_ ^ [\io n m cr g ih nb m [ ` n_ l nb_
i j _ l[ nci h + B cp_ g ih nb m [ ` n_ l nl[ h mj f[ h n[ nci h ) E.0. oj n[ e _ ch nb _ nl[ h mj f[ h n_ ^
nb s li c^ a f[ h ^ [ ` n_ l / [h^ /1 bio lm [g ioh n_^ ni 1+/ [h ^ 6+1" l_mj +) ch nb_
l_a cih q b_l_ nb _ nb s li c^ a f[ h ^ cm o mo [ ffs m cno [ n_ ^ ) .-+3 [h^ .6+/" l_mj +
B oh] ncih i` nb _ nl [ h mj f[ h n [h^ a l_ [ n cg j lip_g _h n ch nb _ `oh ] nci h i` nb _
]b cf^ ãm iqh nbs li c^ a f[h ^ q [m ]ih `clg _^ \s l[^ ci fi ][ nci h + Diq_p_l) cg j lip_*
g _h n i` nb _ j [ n c_ h nãm ]ih^ cnci h q [m h i n i ` fiha ^o l[ ncih ) [h^ nl[ h mj f[ h n[ nci h
i` nb _ nbs li c^ ) m cg cf[ l ni nb _ ` clm n i j _ l[ ncih ) b [^ ni \_ l_ j _ [ n_ ^ [ ` n_ l ih_ s_[ l+

Pbcm ncg _ nb _ nl [ h mj f[ h n q [m ]ihh _] n_^ oj q cnb nb_ ^__j `_g i l[ f [ l n_ ls
[h^ nb _ i nb _ l %l ca b n& nb cab + Pb_l_ q [m hi hi nc] _[\ f_ ] fch c] [ f _ ``_] n+ E.0.
o j n[ e _ ch nb _ [h [ nig c][ f nb s li c^ l_a ci h [ ` n_ l / [h ^ /1 bio lm q [m .0 [h^ .2"
l_mj +) ch nb _ l_a ci h m i` nb _ nb s li c^ a l[ ` nm ih nb _ f_ ` n nb ca b 0 [h^ 0" l_mj +
[h^ ih nb _ l ca b n nb ca b 1+/ [h ^ 2" l_mj + E n mbio f^ \_ j i ch n_ ^ io n nb [ n g ch cg og
i` `oh ] nci h ch nb _ nb s li c^ a l[ ` nm ]io f^ \_ ^ _ n_] n_^ \s l[^ ci fi ] [ nci h nq i s_[ lm
[ ` n_ l nb _ ` cl m n i j _ l[ ncih + E n ][h ) nb _ l_ `i l_ ) \_ [mmog _^ nb [ n nb _ ^ cm] l_j [h ]s
\_ nq __h nb _ `oh ] nci h i` nb _ nb s li c^ ncm mo _ m [h^ nb _ ] fch c] [ f j c] no l_ i` nb _
^ cm_ [m_ mbio f^ \_ _rj f[ ch _^ \s nb _ ^__j [h^ cll_p _ lm c\ f_ ]b [ha _m q b c]b b[^
n[ e _h j f[ ]_ ch nb _ g il_ cg j i l n[ h n ms mn_g m) j [ l nc] o f[ ls ch nb _ h_lpiom ms mn_g
%g [] li ] _j b [ fs & +

H [n_l q _ ][ ll c_ ^ io n nl_ [ ng _h n ch n_ h j [ n c_ h nm mo ``_ lch a `lig m_p_l_
j [ l[ nb s li c^ n_ n[h s + Eh ih_ q ig [h n_ n[ h s ^_p_ fij_^ [m [ l_ mo fn i` nb _ n l _ [ n *
g _h n i` nbs li nir c]i mcm q cnb nb _ o mo [ f ^im[a_ i` E.0.)'&) ch nb _ l_g [ ch ch a h ch _
][ m_ m [ ` n_ l nbs li c^ _] nig s j_l`i lg _^ [ n p[lciom mo la c][ f ^ _j [ l ng _h nm + Pb_ [a _
]` nb _ m_ j [ n c_ h nm l[h a _^ \_ nq __h /5 [h^ 11 s_[lm + L lci l ni [^g cmmcih ni nb_
? fch c] nb _s b [^ \__h oh mo ]]_ mm`o ffs nl_ [ n_ ^ `i l fiha j _ lci^ m \s p[lciom
g _^ c] ch [ f [ a _h nm 8 ch m_p_h \i cf_^ \ih_ q [m cg j[h n_^ q cnb \o n [ mb i l n n_ lg
_``_] n+ Pb_ g [ di lcns i` nb _ m_ j [ n c_ h nm %6& q _l_ qig_h+ Pb_ ] fch c] [ f j c] no l_
i` ]b lih c] j [ l[ nb s li c^ n_ n[ h s q [m ]b [ l[] n_ l ct _ ^ \s ` l_ k o _h n %m_p _ l[ f ncg _m
[ ^ [s & [h^ m_p_l_ mj[mg m i` f[ la _ g om] f_ a liojm+ Pb_ m_p _ l cns i` nb _ ^ cmi l^ _ l )
ch _ ``_ ] ncp _h _mm i` ]ih m_lp [ ncp _ nl_ [ ng _h n ][ ll c_ ^ io n `i l fiha j_ lci ^ m [h^ nb _
[ m mi ] c[ n_ ^ ni l no l_ f_^ ni ]ig j f_ n_ o h c` cnh _ mm `i l q i le [h^ ch mig _ j [ nc_ h nm
ni ^_mj[ cl +

D i lii nl[h mj f[h n[ nci h i` nb _ j [ l[ nb s li c^ a f[h ^ m ni a _ nb _ l q cnb j [ l nm i`
nb_ nb s li c^ a f[h ^ ih [h [ l n_ l c[ f mnog j q [m j _ l`i lg _^ ch _ ca b n j [ nc_ h nm + Eh
nqi) q bi l_ `o m_^ nb cm e ch^ i` i j _ l[ nci h ) cmi f[ n_ ^ j [ l[ nb s li c^ a f[h^ m q _l_
cg j f[h n_^ ch ni nb _ \ _ ffc_ m i` nb_ l_ ] nc [\^ig chcm+

Pb_ g _ nbi^ [h^ nb _ n_ ]bh ck o _ i` b ig i nl[ h mj f[h n[ nci h i` j [ l[ nb s li c^
a f[h^ m q [m nb _ m[g _ [m nb [ n `i l nb _ nb s li c^ a f[h^ + Pb_ a l[ ` nm q _l_ n[ e _ h
`lig ][^ [p _ lm i` sioha j_ij f_ qbi b [^ ^ c_^ [m [ l_ mo fn i` ch do ls + Pb_
g [ n_ l c[ f q [m ]i ff_ ] n_^ oh^ _ l m nl c] nfs [m_j nc] ]ih^ cncih m q cnb ch mcr bio lm i`
^ _[ nb + Pb_ `ch ^ ch a m ih ji mng i ln_h ) m_ li fi a c][ f l_ [ ] nci h m [h^ nb _ \ fii^ alioj

'& Pbcm l[ l_ ]igjfc][ncih q [m ^_m]lc\_^ \s U[eipf_p ch Jip+ Gbcl+ =leb+ 5) .63.+
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q _l_ n[ e _ h ch ni []]ioh n+ Pb_ nb s li c^ a f[ h ^ q [m _r] cm_^ ni a _ nb _ l q cnb nb _
mo lli o h^ ch a mi ` n ncm mo _ j l_ m_ lp ch a nb _ mo j _ lci l nb s li c^ [h^ j [ l n i` nb _ ][ li nc^
[ l n_ l c_ m ) [h^ ch mig _ ][ m_ m _p_h nb _ ch `_ l ci l nb s li c^ [ l n_ ls ni a _ nb _ l q cnb
j [ l nm i` nb _ nb s li *] _ lp c] [ f nlo h e + Pb_ m cn_ [h^ hog \_ l i` nb _ j [ l[ nb s li c^
a f[ h ^ m %/ ni 0 &) nb _ cl mct_ [h^ ]i fio l q _l_ ko cn_ ns j c] [ f ch [ ff io l ][m_m +
Pb_ ^i lm[ f mo l`[ ] _ i` nb _ nb s li c^ a f[ h ^ q [m f_ ` n oh nio]b_^ ) \o n nb _ [h n_ l ci l

Bca+ .+ Ah^*ni*_h^ mo no l_ i` ^__j `_g il[f [ ln_ ls [h^ _r n_ lh[ f ][ li nc^ i` nb _ R [hmj f[h n+
L _lcjb_l[ f _h^ i` ][ li nc^ b[m \__h fca[ n_^ + >fii^ `fiq nb lioab nb_ moj_lci l nbslic^
[ ln_ ls ni nb _ nl[h mj f[h n q bc]b cm aicha ni \_ _g\_^^_^ chni nb _ ncmmo_m i` nb_ nb cab

%h [ no l[ f mct_&+

[h ^ f[ n_ l[ f j [ l nm q _l_ ^ cmm_] n_^ mi nb [ n [ mb _ _ n i` a f[ h ^ o f[ l ncmmo_ ) . ]g+
nb c] e [h ^ q _cab cha 3 ni 5 a) q [m `i lg _^ ) q b_l_\s nb _ g [ ch [ l n_ l c[ f nlo h e m
[h ^ nb _ cl \ l[h ]b _m _h n_ l ch a nb _ nb s li c^ fi\_ `lig nb _ b []e [h^ mojj fs cha
nb _ j [ l[ nb s li c^ a f[h^ m ) q _l_ f_ ` n ch n[ ] n+ Pb_ a l[ ` nm q _l_ nb _ h q [mb_^ ion
nb lioab nb _ nb s li c^ [ l n_ l c_ m q cnb m[ fch _ mi fo nci h j fo m b _j [ l ch + Pb_ mj_] cg _h m
q _l_ m ni l_^ ch m[ fch _ mi fo nci h q cnb nb _ [^ ^ cnci h i` 1-" mi fo nci h i` a fo]im_ )
b _j [ l ch [h ^ [h nc\ ci nc] m %0--- ni 2--- o h cnm & + Pb_ mi fo nci h q cnb nb _ mj_] cg _hm
q [m j f[ ]_^ ch m n_ l c f_ ^ cmb _ m [ h ^ m ni l_^ ch [ l_ ` l ca _ l[ ni l [ n à.- }? `i l
03 ni 4/ biolm+ L lci l ni cg j f[h n[ nci h ) nb _ a l[ ` nm q _l_ mfiq fs q [lg _^ ni liig
n_g j _ l[ no l_ + Pb_ p [m]o f[ l mnog jm i` nb _ a l[ ` nm q _l_ o mo[ ffs ]ihh _] n_^ oj
q cnb nb _ ^__j `_g i l[ f [ l n_ ls i` nb _ l_] cj c_h n) \o n ch nq i ][m_ m nb _ f[ n_ l[ f
] cl]og `f_r [ l n_ ls i` nb _ nb cab ) q [m om_^ +

Eh ih_ ][m_ nb _ p [ m]o f[ l _h^ *ni *_h^ mo no l_ q [m ] [ ll c_ ^ io n \s b [h ^ q cnb
nb ch e [j li h nb l_ [ ^ ih [h [ nl[ og [ nc] h __^ f_ 8 ch nb _ l _ m n p _mm_ f mo no l_ [ j j [ l*
[ no m q [m _g jfis_^ +



Sb_l_ nb _ ^__j `_g i l[ f [ l n_ ls b [^ [ q c^ _ l fog _h ) o mo[ ffs [ m_] ncih i`
nb _ ][ li nc^ _r] cm_^ ni a _ nb _ l q cnb nb _ mo j _ lci l nb s li c^ [ l n_ ls ) q [m om_^
%m__ B ca +& + = `n_l l_g ip[ f i` nb _ ] f[g jm nb _ p_mm_ fm i` nb _ nl [ h mj f[ h n `cff_^
q cnb \ fii^ [h^ nb _ [ ` `_ l_ h n p _mm_ f ^ cm nch ] nfs j o fm[ n_ ^ + Pb_ nl [ h mj f[ h n q [m nb_h
_g \_^^_^ ch ni nb _ ncm mo _ m ch nb_ l_a ci h i` nb _ m[ lni l co m [h^ `cr_^ nb _ l_ \s
mig _ m ncn] b _ m + Pb_ q ioh^ q [m ] fi m_^ ch f[ s _ lm f_ [p cha [ mg [ ff lo\\_l ^ l[ ch
ch cnm fiq _l ]i lh_ l+

Qj ni hiq ) [ ff n l [ h mj f[ h n[ n ci h m i` nb s li c^ [h^ j [ l[ nb s li c^ a f[h^ m % ch ] c*
^ _h n[ ffs h i n p_ls g [hs &) ] [ ll c_ ^ io n \s p[lcio m mo la _ih m %G b_he ch ) H onm_hei )
Nig [hip[ _ n] +& ) b [p_ \__h j_ l`i lg _^ \s nb _ g _ nbi^ i` >iail[tip [h^
Chcfils\ip+ D iq_p_l) nb_ ko_mncih i` mo la c][ f n_ ]bh ck o _ ch nb _ m_ nl [ h m j f[ h n[ *
nci h m ][h hi n s _ n \_ ]ih m c^ _ l_^ m_ nnf_^ +

S_ b[p_ nb i oab n io n [ h_q g _nbi^ i` p [ m]o f[ l ]ihh _] nci h i` nb _ nl [ h m *
j f[ h n+ Kh_ i` nb _ nb s li c^ [ l n_ l c_ m [ n [ f_p _ f i` nb _ nlo h e q cnb [ mo cn[\ f_ fog _h
cm ] i h h _ ] n_ ^ ni nb _ ^__j `_g i l[ f [ l n_ ls ni m_ lp_ [m nb _ p _mm_ f mo jj fs cha
\ fii^ ni nb _ nl[ h mj f[ h n+ Pb_ i nb _ l nb s li c^ [ l n_ ls cm di ch_^ ni ih_ f[ la _ p_ch
i` nb _ nb ca b [h^ ) m ch ]_ nb _ l_ [ l_ hog _liom [ ln_ lci p _hio m [h [ m nig i m_m q cnb ch
nb_ a f[h^ ) q cff no lh ch ni nb _ p_ch ^ l[ ch ch a nb_ \ fii^ `lig nb _ a l[ ` n+ Pb_
nb s li c^ [ l n_ l c_ m [ l_ go]b g il_ mo cn[\ f_ `i l nb cm jo lji m_ nb [ h nb _ p_ch m q b c]b
b[p_ [ nb ch h _ l [h^ g il_ `l[ a cf_ q [ff+ S cnb nbo m _ ` `_ ] n_ ^ p [m]o f[ l ]ihh _] nci h m
[h^ a cp cha [h nc]i [a o f[ h nm ^ o l ch a nb _ ji m ni j _ l[ ncp _ j_lci^ ) \ _ n n_ l \ fii^ ] cl]o *
f[ nci h ch nb _ a l[ ` n cg j f[h n_^ ni [hs [h [ nig c][ f l_a cih ) ][h \_ l_]e ih _^ ojih+
Pbcm q cff \_ nb_ mo\ d_] n i` io l `o l nb _ l m_ [ l]b `i l [ mi fo nci h i` nb _ mo la c][ f
j li\ f_g i` b ig i nl[ h mj f[h n[ nci h +

Pb_l_ cm a l_ [ n nb _ i l_ nc] [ f [h^ j l[ ] nc] [ f ch n_ l_ m n ch nb _ _ f[\i l[ nci h i` n_ m nm
`i l nb _ mo lp cp[ f i` nb _ a f[ h ^ o f[ l a l[ ` nm + B i l bsjij [ l[ nb s li c^ cmg ) fiq ][f] cog
]i h ] _h nl[ nci h ch nb _ \ fii^ ^iqh ni 3 [h^ - ga" cm ]ih m c^ _ l_^ ]b [ l[ ] n_ l cm nc] +
Eh iol j [ n c_ h nm nb _ l_ q [m hi ]i h m cm n_ h n l[ nci \ _ nq __h nb _ ][ f] cog f_p_ f ch nb _
\ fii^ [h^ nb _ ] fch c] [ f j c] no l_ i` n_ n[h s + S_ hi n ch ` l_ k o _h nfs i\m_lp_^ [h
[ fg i m n h i lg [ f \ fii^ ][ f] cog ]ih ] _h nl[ nci h ch j [ n c_ h nm q cnb m_p_l_ g [h c`_ m n[ *
nci h m i` n_ n[h s ) q b cf_ ch i nb _ lm ) q bi b [^ ]ig j f_ n_ fs l_]ip _ l_^ ] fch c] [ ffs ) nb_
\ fii^ ][ f] cog l_g [ ch _^ fiq + O b_l_mb _p mes b [ m [ fl_ [^ s ji ch n_^ ni nb _ [\ m_h]_
i` [ ]ig j f_ n_ j [ l[ ff_ f cmg \ _ nq __h nb _ m_p_lcns i` g [h c`_ m n[ nci h m i` n_ n[h s
[h^ nb _ ^ _] l_[ m_ ch \ fii^ ][f] cog + Eh mo]b ][m_m ) l[^ ci [ ] ncp _ ci^ ch_ n_ m nm
`i l `o h ] nci h i ` nb _ nl [ h mj f[ h n q _l_ g il_ _``_] ncp_ ) m ch ]_ nb _ j [ l[ nb s li c^ a f[h^ m
b [^ \__h nl[ h mj f[ h n_ ^ ni a _ nb _ l q cnb j [ l nm i ` nb _ nbs li c^ a f[h^ ) ni q b c]b nb_s
q _l_ ] fi m_ fs ]ihh _] n_^ [h ^ q cnb q b c]b nb_s b [^ [ ]iggih \fii^ mojj fs +
P b[ n cm q bs q_ om_^ nb cm n_ m n ih [ f[ la _ m] [ f_ ch iol i\m_lp[ ncih m+ S_
_g jfis_^ [ mj _] c[ f j li\ cha m] l_ _h q b c]b g [^_ c n ji mmc\ f_ ni g [e_ [ g il_
j l_] cm_ fs fi][ fct_^ ]ioh n i` cg jofm_m+

L [ nc_ h n @+) [ q ig [h [a_^ 1. %][ m_ j [j _ l Ji+ 5014,0-25&) q [m [^g cnn_^
ni nb_ ? fchc] ih Jip+ /0) .63/) ]ig j f[ ch cha i` ` l_ k o _h n [h ^ m_p_l_ mj[mg m
i` f[ la _ a liojm i` g om] f_m ch nb _ fcg \m [h ^ \i^s) i` a _h _ l[ f q _[eh _mm ) l[j c^
^ _ n_ l ci l[ nci h i` _s _m ca b n [h^ o h ` cnh _ m m `i l q ile + Ob_ b [^ \__h cff `i l 0R/
s _[ lm + Pb_ m_p _ l_ [ n n[ ] e m i` n_ n[ h s m n[ l n_ ^ ih nb _ nb cl^ ^[s [ ` n_ l mo\ ni n[ f
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nb s li c^_] nig s j _ l`i lg _^ ch ih_ i` nb _ mo la c][ f ^ _j [ l ng _h nm i` nb _ l_a ci h +
P b lioabio n nb _ q bi f_ j _ lci ^ nb _ j [ n c_ h n b [^ \__h nl_ [ n_ ^ ms m n_g [ nc] [ ffs \i nb
[m i o n*j [ nc_ h n [h^ ch b i mj cn[ f) q cnb f[ la _ ^i m_ m G?. [h^ j [ l[ nb s li c^ ch + B [ cfo l_
i` nb _ fiha nl_ [ ng _h n) ]ig j f_ n_ o h `cnh _ m m `i l q i le [h^ nb _ fi mm i` bij_ `i l
_p_l a _ nnch a q _ff [a [ ch ) f_^ nb _ j [ n c_ h n ni ^ _mj [ cl +

P[\+ .+
Eminij_ = ]]ogof[ncih %4 gihnbm [ `n_ l nl[h mj f[ h n[ nci h ã) ch L[ nc_h nãm Kqh Pbslic^ Cf[h^

[h^ Pbslic^ Cl[`n P l[hmj f[h n_^ Pia_nb_l q cnb L[l[ nbsli c^ Cf[h^m

L_l]_h n[a_ i` N[^ci[]ncpcns
=^g chcmnl[ ncih i`
Ei^ch_ %biolm& ch Pbslic^

Cf[h^
ch H_`n Pbcab

%l_a cih i` cg jf[h nm&
ch Ncabn Pbcab

%]ih nli f&

/ .0+0 /+. .+/
- .4 .+2 -+4
3 /0 .+. -+2

/1 /2 $-+4 -

D _l a _h _ l[ f ]ih^ cncih ) q [m p_ls jii l ih [] ]i oh n i` nb _ `l_ k o _h n [h^
ni l no l ch a [ nn[ ] e m + P b_m_ [ n n[ ] e m i ]]o ll_^ ih _p _ ls i]][m cih q b_h nb _ j [ n c_ h n
^ c^ h i n n[ e _ G?. il j [ l[ nb s li c^ ch ih ncg _+ Pb_ ?bpimn_e [h^ P lio mm_[o mcah m
q _l_ p_ls g [le_^ + > [m[f g _ n[\i fcmg q [m ( 4" ) \ fii^ ][ f] cog q [m [ fg i mn
hi lg [ f %6 g a" &) q b c]b g [s) j _ lb [j m ) \_ _rj f[ ch _^ \s nb _ ch n[ e _ i` f[ la _
^im_m i` G?.+ Pbcm mojji mcnci h m__g m ni \_ g il_ ] i ll_ ] n m ch ]_ [ ` n_ l nb _ j [ *
n c_ h nãm l_]ip_ ls nb_ \ fii^ ][ f] cog f_p_f q [m `ioh^ ni \_ mig _q b[ n \_ fiq
hilg [f) [ fnb i o ab [ ff g _^ c] ch [ f nl_ [ ng _h n b [^ \__h ^ cm]ih ncho_^ +

Kh B_\+ //) .630) nl[ h mj f[ h n[ nci h i` j [ l nm i` nb _ l ca b n fi\_ i` nb s li c^
a f[h^ ]ih n[ ch ch a nq i j [ l[ nb s li c^ a f[ h ^ m ih [h [ l n_ l c[ f mnog j q [m j _ l`i lg _^ +
= h nc]i [ao f[h nm %b _j [ l ch [h^ L _ f_ h n[h & q _l_ a cp_h ch nb _ j i m ni j _ l[ ncp _ j _lci^
q b c]b q [m oh_p _h n`o f+ I [le_^ cg j lip_g _h n m n[ l n_ ^ [ ` n_ l nb l_ _ q __e m8 nb _
[ n n[ ] e m i` n_ n[ h s \_][g _ f_ mm `l_ k o _h n [ h ^ q _[e_ l) [h ^ f[ n_ l m ni jj _^ [ fni *
a _ nb _ l + Pb_ j [ n c_ h n l_]ip _ l_^ [h^ l_ no lh _ ^ ni b _ l j l_p cio m i]]oj[ncih +

N [^ ci fia c][ f ]b_]e *ojm b _ fj _^ ni _ fo ] c^ [ n_ nb _ `[ n_ i` nb _ nl [ h mj f[ h n [h^
nb_ l_ mo fn i` nb _ nl_ [ ng _h n+ L lci l ni ij _ l[ nci h l[^ ci [ ] ncp _ ci^ ch _ o j n[ e _ i`
nb_ nb s li c^ a f[ h ^ /) 1 [h ^ /1 bio lm [ ` n_ l [ ^g ch cm nl[ nci h i` nb _ ch ^ c] [ n_^ ^im_
q [m 0+1) 2+/ [h 0+3 l_mj + O_p_h g ih nb m [ ` n_ l i j _ l[ nci h c n q [m `ioh^ \s
l[^ ci fi ][ nci h nb [ n `o h ] nci h i` nb _ j [ n c_ h nãm iq h nbs li c^ a f[h^ b [^ g [le _^ fs
cg jlip_^ [h^ nb _ nb s li c^ a l[ ` n n l[ h mj f[ h n_ ^ ]ih n[ ch ch a nb _ j [ l[ nb s li c^ a f[ h ^ m
q [m m nc f f `o h ] nci h ch a %P[\+ . &+

Pbom nb _ l[^ ci fi ][ nci h n_ m n) \i nb ^ cl_ ] nfs [h ^ ch ^ cl_ ] nfs %cg j lip_g _h n
ch nb _ `o h ] nci h i` nb _ j [ n c_ h nãm iq h nbs li c^ a f[ h ^ & ) j lip_m nb _ `oh] ncih cha
[h^ nb o m [ fmi nb _ ][j[\ cfcns `i l fiha mo lp cp[ f i` nb _ b ig i nl[h mj f[h n) q b c]b
cm \i lh_ io n _p_h g il_ \s nb _ ] fch c] [ f j c] no l_ i` nb _ j [ n c_ h nãm l_]ip_ls +

Eh `io l io n i` _ ca b n j [ nc_ h nm ) ch qbig nl[ h mj f[ h n[ nci h i` nb _ j [ l[ nb s li c^
a f[ h ^ m ni a _ nb _ l q cnb j [ l nm i` nb _ nb s li c^ a f[h^ ih [h [ l n_ l c[ f mnog j b [^
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\__h j _ l`i lg _^ ) aii^ cgg _^ c[ n_ [h^ f[ n_ %oj ni / s _[ lm i` i\m_ lp[ ncih &
l_ mo fnm q _l_ []b cp_^ + = nn[ ]e m i` n_ n[h s b [^ ]_[m_^ ]ig j f_ n_ fs + Eh nb l__
j [ nc_ h nm q cnb [\ m_h]_ i` [ n n[ ] e m `i l [ ]ih m c^ _ l[\ f_ j _ lci ^ `i ffiq _^ \s nb_
l_ ] o ll_ h ] _ i` g cf^ _ l n_ n[h s ) nb _ l_ mo fnm [ l_ ]i h m c^ _ l_^ m n[ ncm `[ ] ni ls + Eh ih_
j [ n c_ h n n l [ h mj f[ h n[ n ci h q [m o h mo ]]_ mm`o f8 [ m_]ih^ [ n n_g j n [ fmi l_g [ ch _^
q cnb io n _ ``_] n+ Eh nb _ nqi j [ nc_h nm ) ch q big cmi f[ n_ ^ j [ l[ nb s li c^ a f[ h ^ m b[^
\__h nl[ h mj f[ h n_ ^ ) cg j lip_g _h n q [m \o n i` mb i l n ^o l[ ncih +

B lig nb_ l_ `_ l l_ ^ ni l_ f[ ncp _ fs mg [ ff ] f ch c] [ f _rj_ lc_h ]_ ) q_ b[p_ a [ ch _^
[ p_ls `[pio l[\ f_ cg j l_ mm cih i` nb _ nl_ [ ng _ h n i` j [ n c_ h nm mo ``_ lch a `lig
m_p_l_ n_ n[h s \s nb _ g _nbi^ i` b ig i nl[ h mj f[h n[ nci h i` j [ l[ nb s li c^ a f[h^ m
ni a _ nb _ l q cnb j [ l nm i` nb _ nb s li c^ a f[ h ^ ih [h [ l n_ l c[ f mnog j+ En mbiof]` \_
hi n_^ nb [ n io l i\ m_ lp [ ncih m ^i h i n s _ n j _ lg cn om ni [mmog _ nb [ n [ nlo _ n[e _
i ` nb _ nl[ h mj f[ h n_ ^ a f[ h ^ m b [ m \ __h []b cp_^ + Khfs l_ f[ ncp f_s fiha mo lp cp[ f
[h ^ `oh ] nci h ch a i` nb _ a l[ `nm ) q b_h nl[ h mj f[ h n_ ^ ih p[m]o f[ l m nog jm) cm ko cn_
]ihp ch] cha fs j lip_^ \s nb _ m n[\ f_ ] fch c] [ f l_ mo fnm ch mig _ j [ nc_ h nm [h^ nb _
l[^ ci [ ] ncp _ ci^ ch_ n_ m nm ][ ll c_ ^ io n fiha [ ` n_ l nb _ ij_l[ ncih +

E` nb _ a _h _ l[ ffs [ ] ]_j n_ ^ nb _ l[ j _o nc] g _ nbi^ m ch j [ n c_ h nm q cnb bsji nb s *
li c^ cmg [h^ n_ n[ h s mbio f^ `[ cf) g i^_lh b ig i nl[ h mj f[h n[ nci h i` nb s li c^ [h^
j [ l[ nb s li c^ a f[ h ^ m mbio f^ \_ ]ih m c^ _ l_^ ch ^ c][ n_^ + Pb_ g _nbi^ mbio f^ `ch^
cnm j f[ ]_ [g iha l_]i h m nlo ] ncp _ ij _ l[ nci h m + E n g [e_m cn j i mm c\ f_ ni []b c_p_ m n[\ f_
]o l_m i` j [ n c_ h nm i l à [ n f_ [ m n à ni l_ fc_p _ nb_g i` nb _ cl mo ``_ lch a m `i l
ko cn_ fiha j_lci^m+

O Q I I = N U

D ig i nl[h mj f[h n[ nci h i` _h^i ] lch _ a f[h^ m `lig ][^[p_ lm q [m ][ ll c_ ^ ion
ch j [ n c_ h nm q cnb m_p_l_ bsji nbs li c^ cmg %. ][m_ & [h^ j [ l[ nb s li j l cp [ f n_ n[h s
%.- ][m_m& o h mo ]]_ mm`o ffs nl_ [ n_ ^ \s ]ihm_lp[ ncp _ g _nbi^m+ Eh h ch _ j [ nc_ h nm
nl[ h mj f[ h n[ n ci h q [m j_ l`i lg _^ ih [ p [m]o f[ l mnog j \s nb _ g _nbi^ i` >iail[t*
Chcfils\ip+ Pb_ Oipc_n p_mm_ f mo no l_ [j j [ l[ no m q [m _g jfis_^ `i l mo no lch a
nb_ p_mm_ fm + Pb_ [h nca _h c] j li j _ l nc_ m i` nb _ a l[ ` nm q _l_ ^ cg ch cmb_^ \s mj_] c[ f
j l_ j [ l[ nci h ) ch ] fo ^ ch a `l_ _t ch a ch [ mi fo ncih i` a fo]im_ [h^ j _h c] cffch `i l
[ `[ cls fiha j_lci^ +

A p[fo[ ncih i` cgg _^ c[ n_ [h^ f[ n_ l_ mo fnm q [m ][ llc_ ^ io n hi n ihfs ] fch c] *
[ ffs [h^ \ ci]b_g c][ ffs ) \o n [ fmi q cnb l[^ ci [ ] ncp _ ci^ ch_ + Pb_ l_ mo fnm []b c_p_^
mi `[ l [ l_ mo ``c] c_ h nfs m[ ncm `[ ] ni ls ni do m nc`s `o l nb _ l ^ _p_ fijg _h n i` nb_
g _ nbi^ i` b ig i nl[ h mj f[h n[ nci h i` nb s li c^ [h^ j [ l[ nb s li c^ a f[h^m+ Pb_ mo la c][ f
[ m j _ ] n i` nl[ h mj f[ h n[ n ci h cm j [ l nc] o f[ l fs cg ji l n[ h n [h^ ^_m_lp_m `o lnb _ l
j_ l`_] nci h +

N w OQI w

DYg Yldsf]aYbhg W`]b]eiYg XY A~\cachfUbgd`UbhUh]cb XY `U h\mfsc]XY
Yh dUfUh\mfsc]XY r +~U]XY Xi `UaVYUi dsXiWi`s

>+ R+ = h c e [ h ^ l i p ) =+ U+ U [ e i p f _ p

Ah mi cah[hn f_m g [f[^_m mio ``l[h nm ^_ gcri_^ûg_ %oh ][m& _ n ^_ f[ ny n[h c_ j [ l[ *
nbs lyi c^_ %.- ][m& m[h m lymo fn[ n) hiom [pihm _mm[sy ^ ã[c^_l f_ g [f[^_ _h `[ cm[h n
Eãbig inl[hmj f[h n[ ncih ^_m af[h^_m _h ko_mncih) ko_ hiom [pihm l_]o_ffc ^_m ][^[pl_m+
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6 ^_m g [f[^_m ih yny mo\ c x ]_ nl[ cn_g _h n mo cp[h n f[ g ynbi^_ ^_ >iail[t*Chcfils\ip+
H $[h[mnig im_ ^_m p[cmm[or oh_ `icm j lyj[ly_ ) .ã[jj[l_ cf x ]io^l_ ^_m [h[mnig im_m
x yny g cm _h jf[]_ + H_m ly[] ncih m [h ncaûh_m ^o nl[h mj f[h n ih n yny [\ifc_m # .ã[c^_ úoh_
j lyj [ l[ nci h mjy]c[f_ ) _ n f_ ni o n [ y ny gcm ^[hm oh_ mi fo ncih afo]imy_) j f_ch_ ^_ f[
jyhc]cffch_+

H_m ly mo fn[ nm i\ n_hom ih n y ny miog cm x oh_ mypûl_ ]ih nl{ f_ hih j[m m_o f_g _hn
]fch cko_g _hn) g [cm [ommc \ ci]bfg cko_g_hn) _n) _h molj fom) j [ l f[ l[^ ci ci^_+ H_ nio n
x ^ihhy oh ly mo fn[ n nlû m _h]io l[a_[h n) koc hiom i\fca_ ^_ jiolmo cp l_ ]_ nn_ g ynbi^_
úbig i nl[h mj f[h n[ ncih ^_ f[ nbslyi c^_ _ n j [ l[ nbs lyi c^_ + Hã[mj_] n ]b clo la c][ f ^_ ]_nn_
nl[h mj f[h n[ ncih _mn nlû m m cah c`c][h n _ n cf [ o l[ cn p[ fo n ^_m jiolmo cp[hnm+

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

C`]b]gW\Y =fZU\fib[Yb a]h XYf @cachfUbgd`UbhUh]cb XYf KW\]`XXf]]gY
ibX XYf =d]h\Y`_cfdYfW\Yb a]h ?YZU:gh]Y`

>+ S+ = h c e [ h ^ l i q ) =+ F[ + F [ e i q f d _ q

Vo¢ >_b[h^foha pih L[nc_h n_h g cn m]bq _l_h Isr^^_g %_ch_ >_i\[]bnoha& miqc_
g cn j [ l[ nbs l_ij lcp _ l P_n[hc_ %.- >_i\[]bnoha_h& h[]b _l`i fa fim_l eihm_lp[ncp_l
Pb_l[jc_ q ol^_ ^c_ D ig inl[hmj f[h n[ ncih pih [om H_c]b_h mn[gg _h^_h _h^ielch_h
@ lom_h [ha_q _h^_n+ >_f 6 L[ nc_h n_h q ol^_h ^c_ @ l|m_h g cn _ch_g C_`[>mnc_f h[]b
^_l I _nbi^ce pih >iail[t*Chzfils\iq `f\_lnl[a_h + B o l ^c_ @ol]b`ccb loha ^_l C_`cc>*
[h[mnig im_ q ol^_ _ch C _`[`ch[bn*=jj[l[n ch c[h^ cm]b_l D _leoh`n p_lq _h^_n+ @c_ [h*
nca_h_h A ca_hm]b[`n_h ^_l P l[h mj f[h nx n_ q o l^_h ^o l]b _ch Oj_tc[fp_l`[bl_h b_l[\*
a_m_ntn) ^ [m o h n_ l [h^_l_g ch f[ha `lcm nca_g C _`lc_l_h ch C foeim_*L_hctcffchfimoha
\_mn[h^+

@c_ B lob* miq c_ ^f_ O j[ nl_ mo fn[ n_ q ol^_h h c]b n h o l e fch cm]b oh^ \ci]b_g cm]b)
mih^_§h [o]b g cnn_ fm l[^ ci[e ncp_h Fi^m a_ n_m n_ n+ @c_ N_mofn[ n_ q [l_h p{ffca to*
`lc_^_hmn_ ff_h^ ) mi ^[`c ^c_ q _cn_l_ [ffm_ cnca_ = om[l\_cnoha ^_l D iginl[hmj f[h n[ ncih
pih O]b cf^^lom_h oh^ Ajcnb_ fei lj_l]b_h ^o l]b[om a _ l_]b n`_ lnca n c m n @_l ]b clo la cm]b_
=mj_en ^_l P l[hmj f[h n[ ncih b [ n a_q cmm_ >_^_onoha oh^ p_l^ c_h n q _cn_l_ R_lpiff*
eigghoha+

N A O Q I A J

DU ]bjYgh][UW]åb W`tb]WU XY `U \cachfUbgd`UbhUW]ub XY `U h]fc]XYg
m `U dUfUh]fc]XYg Wcb gi hfcbWc XY jUgcg gUb[itbYcg

>+ R+ = h c e [ h ^ l i p ) =+ U+ U [ e i p f _ p

L[l[ _f nl[ n[g c_h ni ^_ fim _h`_lg im ]ih oh g cr_^_g[ al[p_ %. ][mi& s ]ih
n_ n[h c[ j[ l[ ncli c^ _[ %.- ][mim&)^_mjoym ^_ ng [ n_ l[j c[ ]ihm_lp[ncp[ ch_`c][t) jo^cgim
l_[ fct[ l oh[ big inl[hmj f[h n[] c{h ^_ f[m a fxh^o f[m _h^i]lch[m ^_ fim go_lnim+ Ah 6
_h`_lg im `oy ff_p[^[ [ ][\i f[ nl[h mj f[h n[] c{h ^_ f[m a fxh^o f[m ]ih mo nlih]i ^_
p[mim m[haozh_im) m_a|h _f gyni^i ^_ >iail[t*Chcfils\ip+

L[l[ i lca ch[l f[ [h[mnig imcm ^_ fim p[mim o ncfct[lih mo jlijci [j[ l[ ni ko_ oh_
fim p[mim+ H[m jlij c_^[^_m [h ncayh c][m ^_ fim nl[h mj f[h n_ m ^cmg chos_lih _f nl[\[di
_mj_]c[f ko_ ch]fos_ f[ b c\_lh[]c{h jli fiha[^[ _h oh[ mifo]f{h ^_ afo]im[*j_hc]cfch[+

H[ p[filct[]c{h ^_ f[m ]ihm_]o_h]c[m chg _^c[ n[m s n[ l^ z[m m_ l_[ fct[ l{h m{fi
]fzh c][ s \cikozg c][g_hn_) j_li n[g\cyh ]ih [so^[ ^_f si^i l[^ci[]ncpi +

0-



Bo_lih [f][ht[^im l_mo fn[^im ]igjf_n[g _hn_ m[ncm`[] ni lcim ko_ mclp_h ^_ _mnc*
gofi j[l[ oh[ _f[\il[]c{h ) ^_ a l[h [f][h]_ ch n_ lh [ nci h [ f) ^_f gyni^i ^_ biginl[hm*
j f[h n[] c{h ^_ f[ ncli f^_m s f[ j[l[ ncli c^_m+ Af [mj_]ni kocl| la z]i ^_ f[ nl[h mj f[h n[] c{h
nc_h_ oh mcahc`c][^i jlcg il^ c[f s g _l_]_ i nl[ m [n_h]cih_m+

N A B A N A J ? A O

+( 9_gmUbhgYj&E( A(& NYgY`cjg_m& <( 9(4
Lli\f_gm i` Pl[og[nifias [h^ Klnbi*
j[_^c]m+ R 3) j+ 4/) G[t[h .63-+

/+ 9b]_UbXfcj& :( N(4 Pb_m_m i` j[j_lm
l_[^ [ n ERnb O]c_hnc`c] O_mmcih ih
Lli\f_gm i` Ah^i]lchifias+ L+ 1) Ichme
.63/+

0+ :c[cfUn& F( 9(4 N_jilnm ih TREEEnb
?ihal_mm i` Nommc[h Oola_ihm+ L .3-)
Iim]iq .6/4+

.( :c[cfUn& F( 9(4 G[t[h+ I_^+ Vb+ +& 25)
.6/4+

2+ ?Ug\Y_& E(4 Vb+ L[n+ Bctcif+ 3) 0) .63-+
3+ ?b]`cfmVcj& L( =(4 Lli\f+ Ah^ielchif+

Cilgihin_l[j+ 0) 0/) .622+
3[+ ?b]`cfmVcj& L( =(4 Pb_m_m i` j[j_lm

l_[^ [ n ERnb O]c_hnc`c] O_mmcih ih
Lli\f_g m i` Ah^i]lchifias+ L+ /3) Ichme
.63/+

4+ ?b]`cfmVcj& L( A+) Ncj_& 9( 9(& 9g`YmYj&
D( 9(4 R_mnh+ Gbcl+ cg+ Cl_eip[ 4) .1-)
.63/+

5+ <Ya]_\cj& R+ H(4 Arj_lcg _hn[f P l[hm*
j f[h n[ ncih i` Rcn[f Kla[hm+ Iim]iq
.63-+

6+ R\i_cj'NYfYn\b]_cj& F( F(& CUd]hW\b]'
_cj& E( E(& ;\Ydcj& H( E( Yh U`(4 Arj+
Gbcl+ /) 22) .624+

.-+ Rch]_cj& U+ 9(4 Qmj_ebs Oipl+ >cif+
P+ 13) R+ /) j+ .41) .625+

..+ D]gcjg_UmU& K( F(4 ?ihnlc\oncih ni nb_
Ono^c_m [\ion P l[hmj f[h n[ ncih i` Pbs*
lic^ Cf[h^m+ @ cmm_ln[ncih .6..+

./+ DihgYb_c ?( K(4 R l[n]b+ @_fi 4) 3..)
.620+

.0+ EUfXUg\Yj& K( >(& HYhfcj& J(4 I_^+ C[*
t_n[ /1) EEE) /1 %//6.&) .631+

.1+ GddY`& N( 9(4 R l[n]b+ @_fi .2à.4)
.-64) .6/2+

.2+ Hc_ch]`c& N( D(4 Jip) Gbcl+ =leb+ P+ .1)
R+ 0) j+ 005) .6/5+
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N _]_h nfs ) b ig ia l[ `nch a i` p[lcio m ncm mo _ m b [ m \_]ig _ q c^ _mj l_ [^ ch Oip c_n
nl [ og [ nc] [h^ i l nb i j [_^ c] j l[] nc] _ + Eh p c_q i` nb _ _r n_h mcp_ om_ i` \ih_ big i*
a l[ ` nm j l_ m_ lp _^ [ n fiq n_g j _ l[ no l_ m ) nb _ i la [h ct [ nci h i` ncm mo _ m ni l[a _ [h^
]i h m_ lp [ nci h ch mj _] c[ f f[ \ i l[ ni l c_ m _ m n[\ fcmb _^ [ n nb _ ch m n cno n_ m i` nl[og [ ni fi as
[h ^ i lnb i j [_^ c] m cm i` h [ n ci h [ f cg ji ln[h ]_ +

Pb_ ^ [ n[ j lip c^_^ \s io l Eh m nc no n_ ^ _g ih m nl[ n_ nb _ _r n_h n i` ncm mo _ big i*
a l[ ` n ch a 8 nb _ ? _h nl[ f Eh m nc no n_ i` P l[og [ni fias [h^ K lnbij[_^ c]m ch Iim]iq
] [ l l c_ ^ io n .)2-- big ij f[ m nc] i j _ l[ nci h m ch nb _ ] i o lm_ i` .- s _[ lm ) .).-- i`
nb_g \_cha \ih_ nl[ h mj f[ h n[ nci h m +

=n j l_ m_ h n) Oipc_n nl[og [ nc] [h^ i lnb i j [_^ c] mo la _ih m b[p_ l_ [ ] b _ ^ [
m n[a _ ch nb _ cl ch p _ m nca [ nci h m [ n q b c]b nb_s hi fi h a _ l mj _[e i` b ig i nl[ h mj f[h *
n[ n ci h j li\ f_g m ch nl[og [ ni fi as [h^ i lnb i j [_^ c] m [m mo]b ) \o n j _ h _ nl[ n_
^__j fs ch ni _[ ]b j li\ f_g [h^ mno^s nb _ ^ c` `_ l_ h n [ mj _] nm i` nb _ cl ]ig j fc] [ n_^
\ l[h ]b i` g _^ c] ch_ + Pbcm [ l nc] f_ ) nb _ l_ `i l_ ^ _[ fm q cnb ^ _ n[ cf_ ^ ko _m ncih m + Pb_
i l nb i j [ _ ^ c] mo la _ih i` ni^ [s cm h i n mo lj lcm_^ _ c nb _ l \s nb _ hog \_l i`
i j _ l[ nci h m j _ l`i lg _^ il \s nb _ ^ _g ih m nl[ nci h i ` âch n_ l_ m nch a ] [ m_ m ãã+ J _p_ l*
nb _ f_ m m ) h i n [ ff cm s _ n ehiq h _ c nb _ l i` nb _ nb _ i l_ nc] [ f i l i` nb _ j l[ ] nc] [ f
[ mj _ ] nm i` ncm mo _ big ij f[mns + Pb_l_ [ l_ mi g [hs j li ]_ mm_ m nb [ n m] c_h ]_ b [m
h i n _r j f[ ch _^ nb [ n ] f ch c] [ f i\ m_ lp [ nci h [h ^ _rj _ lcg _h n [ l_ m nc f f [ g _[h m i`
f[s ch a \ [ l_ g [hs i` nb_ m_ ] l_ nm i` `i l_ ca h ncm mo _ nl[ h mj f[ h n[ nci h ) ch ] fo^ cha
nb _ m_ ] l_ nm i` nb _ i la [h nl[ h mj f[ h n[ nci h nb [ n [ n nb _ j l_ m _ h n ncg _ Em [ n nl[ ] n ch a
nb _ [ n n_ h n ci h i` g [hs mo la_ihm+

Pb_ g [ di lcns i` mo la _ih m hi fiha _ l [ ] ]_j n nb _ j l_g cm_ nb [ n big ia l[ `nm
mo lp cp_ \o n nb [ n nb _s [ l_ l_ ] i h m nlo ] n_ ^ [h^ ^_p_ fij ih nb _ \[m cm i` [o nia_hio m
ncmmo_ + Pbcm j i m no f[ n_ j lcg [ lcfs ]ih ]_ lh m ncm mo _ m nb [ n j i mm_ mm nb _ g imn j li *
hioh]_^ [h nca _h c] j li j _ l nc_ m ) `i l ch m n[h ] _ big ia_hiom me ch q b c]b cm [fq [sm
l_ mi l\ _^ \o n m ncg o f[ n_ m nb _ l[j c^ l_a _ h _ l[ nci h i` nb _ molp cp cha _j cnb _ fc[ f
cm f[ h ^ m ch nb _ ^ _j nb i` nb _ ^_lg cm [ h ^ _h mo l_ nb _ \ _ m n ]ih^ cnci h m `i l nb_
mo\ m_ko _h n a liq nb i` nb _ [o nia_hio m me ch % nb _ m_ i\ m_ lp[ ncih m q _l_ g [^_
di ch nfs q cnb L li`+ N+ H+ C cht\ola [h^ jo\ fcmb_^ ch .631 ch = ]n[ ]b clo la c[ _
j f[ m nc_ [ _ ) Ji+ .&+
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>ih_ ncm mo _ cm f_ mm ^_ fc][ n_ ) q b c]b cm nb _ ihfs _rj f[h [ nci h `i l nb _ mo]]_mm
[]b c_p _^ ch a l[ ` nch a q bi f_ \ih_ m_ag _h nm [ h ^ g [mmcp_ [ l nc] o f[ l _h^ m + En
m__g m fce _ fs nb [ n ncm mo _ q cnb f_ mm j lihioh]_^ [h nca _h c] j li j _ l nc_ m ) c+_+ \ih_)
i ``_ lm a l_ [ n_ l ji mmc\ cfcns i` mo lp cp[f) nb cm ni_cha [] no [ ffs [ j li ]_ mm i` nl [ h m *
`i lg cha nb _ ^ihi l \ih_ ch ni nb [ n i` nb _ b i m n8 c n j li ]__^ m l[ nb _ l mfiq fs q cnbio n

Bca+ .+ Digial[`nm ch [ bog _lom ^_`_]n [ `n_ l nb_ l_g ip[f i` [ nogiol+

[hs i\pciom h _] li m cm [h^ l_ d_ ] nci h nb lioab nb _ a l[^ o [ f _r]b[ha_ i` ncmmo_
_ f_g _h nm +

Pb_m_ c^ _[m m__g ni b[p_ \__h ]ih`clg _^ \s nb _ l_ ] _ h n mo ]]_ mm`o f _r *
j _ l cg _h n j _ l`i lg _^ ch nb _ i la[h nl[ h mj f[ h n[ nci h f[\ i l[ ni ls i` io l Eh m ncno n_
ch q b c]b [h _r nl_g cns q [m b ig ia l[ `n_^ ih ni [ ^ia8 cgg _^ c[ n_ fs [ ` n_ l \ clnb
nb _ \ fii^ i` nb _ b i m n ^ia q [m _r]b[ha_^ q cnb nb [ n i` nb _ `o no l_ ^ihi l [h^
nb cm m fca b nfs l_^o ]_^ nb_ ncmmo _ ch ]ig j[nc\ cfcns i` nb _ nqi ila[h cmg m+ Pb_
^ia q cnb nb _ nl[ h mj f[ h n_ ^ big ia_hiom _r nl_g cns cm m nc f f fcp cha [ ` n_ l /0
g ih nb m + Pbcm _rj_ lcg _h n mbiq _^ nb [ n nb _ me ch [ h ^ nb _ \ih_m i` nb_ a l[ ` n
\ _b[p_^ ^ c``_ l_h nfs + Pb_ me ch ) \_cha nb _ g imn m_h m cncp _ ncmmo_ q [m ]ig j f_ n_ fs
[\mil\_^ %[h ^ nb _ me ch b[^ ni \_ [o ni a l[ `n_^ ni nb_ big ia_hiom _r nl_g cns & )
\o n nb_ \ih_m [ n nb _ nl[ h mj f[ h n[ nci h m cn_ q _l_ ]ih mi fc^ [ n_^ q cnb nb_ [ c^ i`
g _ n[ f i m n_i msh nb _ m cm + Oo]b ][m_m) biq _p_l) [ l_ h i n mcg jf_ \ih_ oh cih m i`
^ c` `_ l_ h n i la[h cmg m \o n ]i h m ncno n_ nb_ [mm cg cf[ nci h i` `i l_ ca h ncm mo _ [h ^ cnm
l_j f[ ] _g _h n q cnb ncm mo _ h [ no l[ f ni nb_ i la[h cmg m i` nb _ bi mn+ Pb_ jli\ f_g m
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i` nb _ nl[h m `i lg [ nci h i` ^ihi l \ih_ ch ni ncm mo _ nb [ n \_]ig _m nb _ âj li j _ l ns ä
i` nb _ b i m n ^ _ m_ lp _ j li `i o h^ mno^s + E n b [ m \ __h ] fch c] [ ffs [h^ _rj _ lcg _h n[ ffs
_m n[\ fcmb _^ \s g [hs mo la _ih m nb [ n g cff_^ \ih_ j lipie_m g il_ [] ncp _ j li *
]_ mm_ m i` \ih_ a liq nb + Pbcm jb_hig _hih b [^ \__h h i nc] _^ _ [ l fc_ l q b_h omcha
[o nia_hio m \ih_) \o n c n cm [ fmi nlo _ i` `i l_ ca h \ih_+ A rj_lcg _h n[ f ch p _ m nca [ *
nci h m ] [ l l c_ ^ io n ch nb _ ? _h nl[ f Eh m ncno n_ i` P l[og [ni fias [h^ K lnbij[_^ c]m
\s C+ E+ H [p lcm]b_p[ %j [ nb i fi a cm n& mbiq _^ nb [ n nb _ l_i la [h cm [ nci h i` g cff_^
big ia_hiom \ih_ [h^ nb _ `i lg [ nci h i` h _q \ih_ j li ]__^ m g imn l[j c^ fs +
Bil nb cm l_ [ mi h nb _ l_ b[p_ \__h [ hog \_l i` mo a a _ m nci h m `i l nb _ o m_ i `
big ia_hiom \ih_ ch nb _ `i lg i` mb[p cha m) ]b cj m i l mj _] c[ ffs j l_ j [ l_ ^ g [n]b *
m nc] e m %Fibhm) Fl+ [ h ^ > [mm_ nn .630&+ E n cm q i lnb q b cf_ _g j fis cha nb cm e ch^
i` big ia_hiom \ih_ ni ` cff ][p cnc_ m ch \ih_m q b_h nb _ \i^s [h^ nb _ [r cm i`
nb _ \ih_ [ l_ ch n[ ] n + D ig ial[`nm [ l_ _g j fis_^ ch ][ m_ m i` _r n_h m cp _ ^ _ `_ ] nm
i` nb _ fiha \ih_m+ Pb_ [] ncp _ j li ]_ mm i` \ih_ a liq nb [h ^ nb _ `l_k o _h ]s q cnb
q b c]b nb _s â n[ e _ ä %c+_ + l_ ] i h m nlo ] nci h & [ l_ mfiq [h^ nb _ l_ `i l_ ch ][m_m
%_ mj _ ] c[ ffs l cme s ih_m& i` mj ch _ `o mcih [h ^ ch i j _ l[ nci h m `i l `l_ k o _h n l_ ] o l *
l_h ] _ m i` j m_ o ^i [ l nb li m_ m ) nb _ [ n n_g j n ni ]ig \ch_ nb cm j li ]_^o l_ q cnb [o ni *
a l[ ` nch a cm h i n [ ] ] c^ _h n[ f+ L li `_mmi l R+ @+ ? b[e fch b [ m \ __h q c^_fs [^pi][ ncha
nb cm ]ig \ch_^ ij _ l[ nci h ch iol Eh m ncno n_ `i l g [hs s_[ lm +

Pb_ big ia l[ `nm ` cffch a nb _ \ih_ ^ _ `_ ] nm `o f`cf [ hog \_l K` ^o nc_m7

. + \ih_ big ia l[ ` nm ] i h m ncno n_ [ e ch ^ i` ncm mo _ ih nb _ \ [m cm i` q b c]b nb _
[] ncp _ j li ]_ mm i` \ih_ a liq nb ^_p_ fij m chpi fp cha j [ l n i` nb _ ^ihi l g [ n_ l c[ f8

/+ nb _ \ih_ big ia l[ `n j _ l`i lg m nb _ g _]b [h c][ f `oh ] nci h i` [ `i oh^ [ nci h
ih q b c]b nb _ h _q \ih_ ^_p_ fij m + = ]]i l^ cha ni =+ R+ Nom[eip) nb _ h _q \ih_
l_]i h m nlo ] nci h cm g il_ [] ncp _ ih [ mi fc^ `ioh^[ ncih + Pb_ big ia l[ `n nb [ n cm
o h^ _ la liq cha l_ mi lj nci h [h^ l_ ]i h m nlo ] nci h j lig i n_ m nb _ ^_p_ fijg _h n i` h_q
\ih_ a liq nb 8

0+ nb _ \ih_ big ia l[ `nm [ l_ [ fmi m ncg o f[ ni lm i` \ih_ a liq nb + Eh nb _ j l_ *
m_ lp _^ big ia l[ `nm nb _ _h tsg [ nc] [] ncp cnc_ m ]ih ncho_ [h^ [ tih_ i` [] ncp _
b sj _ l[ _g c[ ^_p_ fij m [ ^ d[ ] _h n ni nb _ a l[ ` n_ ^ \ih_ nb [ n b [ m l_ n[ ch _^ mcahm
i` fc`_ à* [ ff nb cm [ ] ncp [ n_ m nb _ mo lli oh^ cha ncm mo _ m q b c]b ) fce _ nb _ q bif_
i la[h cmg ) ^i h i n l_g [ ch j [mm cp _ ni nb _ a l[ ` n_ ^ \ih_+ E n cm h _ ] _ m m[ ls ni m__e
[ l[ nci h [ f g _ nbi^ i` j l_ m_ lp [ nci h q b_l_ nb _ m_ j li j _ l nc_ m m ncg o f[ nch a \ih_
l_ a _ h _ l[ nci h [l_ g il_ j lihioh]_^ 8

1+ ch ][ m_ m i` \ih_ ^ _ `_ ] nm [h ^ j m_o ^i [ l nb li m cm ) \ih_ big ia l[ `nm j f[s
[ li f_ i` _r nl[ * [h ^ ch nl[g _^ o ff[ ls \ih_ m n[ \ cfct _ lm `i l nb _ ms h nb _ m cm i` fiha
\ih_ m_ag _h nm ^ cm]ihh _] n_^ \s nb _ j [ nb i fi a c] [ f j li ]_ mm [h ^ `i l mj ch _ `omcih +

Pb_ `io l g [ch j li j _ l nc_ m g _h nci h _^ [\ip_ l_k o cl_^ i` [ \ih_ big ia l[ `n
moaa_mn nb [ n [ n n_ h n ci h \_ j [ c^ ni nb _ g _ nbi^ m i` \ih_ j l_ m_ lp [ nci h ) cnm mb[j_ )
mct_ [h^ nb _ hog \_l i` a l[ ` nm [j j fc_^ mcg o fn[h _io mfs ) g _ nbi^ m i` nb _ cl
` cr [ nci h ch nb _ \ih_ f_mcih ) nb _ m n[ n_ i` nb _ mo lli oh^ ch a ncm mo _m ) [h^ nb _ j i m n*
ij _ l[ ncp _ g [h[a _g _h n i` nb _ j [ nc_ h n + Pb_ mo ]]_ mm`o f om_ i` b ig ia l[ `nm
^ _j_h^ m ih nb _ m_ `[] ni lm +

Pi _h mo l_ nb _ `o f`cfg _h n i` nb _ ji ch nm g _h nci h _^ [\ip_ [h^ j lip c^ _ \ _ n n_ l
\ih_ big ia l[ `nm `i l ` cffch a \ih_ ^ _ `_ ] nm ch nb _ ^ c[ j b s m cm [h^ g _ n[jbs m cm [ ` n_ l

01



Bc
a+

/+
Bc

a+
0+

Bc
a+

1+
Bc

a+
2+

Bc
a+

/+
B
c\

li
om

^s
mj

f[
mc
[

i`
nb

_
`_

g
ol

+
à

Bc
a+

0+
N
[^

ci
al

[g
g

[^
_

cg
g

_^
c[

n_
fs

[`
n_

l
_r

n_
hm

cp
_

l_
m_

]n
ci

h
[h

^
`c
ff
ch

a
nb

_
^_

`_
]n

q
cn
b

bi
g

ia
l[

`n
m

\s
nb

_
â`

[a
ai

nä
g

_n
bi

^+
à

Bc
a+

1+
P
b_

l_
mo

fn
i`

nb
_

\i
h_

l_
]i

hm
nl
o]

nc
ih

.R
/

s_
[l

m
f[

n_
l+

à
Bc

a+
2+

Lm
_o

^i
*

[l
nb

li
mc

m
i`

nb
_

f_
a

^o
_

ni
`c
\l

io
m

^s
mj

f[
mc
[

ij
_l

[n
_^

ih
nb

l_
_

nc
g

_m
q

cn
b

[o
ni

a_
hi

om
al

[`
nm

)
\o

n
q

cn
bi

on
mo

]]
_m

m+

q pn



nb _ l_g ip[ f i` j [ nb i fi a c] [ f ncm mo _ %nog io lm ) g [mmcp_ ^ s mj f[ m nc] [h^ ^ s m nli j b c]
\ih_ [ l_ [ m ) j m_ o ^ i [ l nb li m cm [h^ \ih_ ^ _ `_ ] nm i` p[lcio m _ nci fias & ch m n_ [ ^ i`
nb _ o mo[ f nb c] e big ia l[ `nm ) q bi f_ \ih_ m_ag _h nm q cnb ^ l cff_ ^ bi f_ m [h^
`ch _ fs g cff_^ \ih_ q_ b[p_ ) m ch ]_ .63-) \ __h _g j fis cha nb ch ]i l nc] [ f big i *
a_hio m j f[ n_ m + Eh ][ m_ m i` ^ _ `_ ] nm chp[^ cha nb _ _h ncl_ q c^ nb i` nb _ \ih_ `lig
`cp_ ni _ ca b n j f[ n_ m oj ni -+2 ]g ch q c^ nb [h^ /- *]g ch f_ h a nb [ l_ o m_^
^_j _h^ cha ih nb _ ^ _ `_] n) mj _ ] c[ f [ n n_ h n ci h \_ cha j [ c^ nb [ n \i nb _h^ m i` nb _
a l[ ` n ip_lf[j nb _ ]o n mo l`[ ] _ m \s nb l_ _ ni `cp_ ]_h ncg _ n_ lm + S b_h c n cm h _ ] _ m *
m[ ls ni l_ m ni l_ nb _ [h [ nig c] [ f ^ cm n_h m ci h q b_ l_ nb _ ^ c[jbs mcm ]ih nch o _m ch ni
nb _ g _ n[jbs m cm ) nb _ j f[ n_ m [ l_ j f[ ]_^ j [ l[ ff_ f i l `[hq cm_ ]fim_ ni _[]b i nb_ l+
= `_q j f[ n_ m [ l_ ch m_ l n_ ^ ch ni nb _ \ih_ [h ^ `[ m n_ h _^ ch nb _ g _^o ff[ ls ][p cns
q cnb [ ] ] _ mm[ ls a l[ ` nm ) i nb _ l j f[ n_ m [ l_ [j j fc_^ _r n_ lh [ ffs [h^ nca b nfs di ch _^
q cnb m_p _ l[ f nl[ h mp _ lm_ ] [ na o n mo no l_ m + Pb_ ni n[ f a l[ ` n cm l_g ch cm] _h n i`
[ \oh]b i` nq ca m %`[ a a i n& + ?[l_ g omn \_ n[ e _ h ni _h mo l_ nb [ n nb _ mo lli o h ^ *
ch a g om] f_ m [h^ molp cp cha j _ l ci m n_og [ l_ ch ch ncg [ n_ ]i h n[] n q cnb nb _ \ih_
a l[ ` nm + >ih_ big ia l[ ` nch a \s nb _ â`[a a i nä g _ nbi^ omcha nb ch j f[ n_ m j lip c^ _m
nb _ g imn `[pio l[\ f_ ]ih^ cncih m `i l [ f[ la _ [ l_ [ i` ]i h n[ ] n \ _ nq __h nb _ bigi*
a l[ ` n [h ^ nb _ g om]o f[ l \_^ ) \ fii^ [h^ ncm mo _ `fo c^ i` nb _ bi mn+ Pbcm ]ih *
mc^ _ l[\ fs [ ] ] _ f_ l[ n_ m nb _ l_ ]i h m nlo ] nci h i` nb _ \ih_ i` nb _ b ig ia l[ ` n [h^ h_q
\ih_ `i lg [ nci h q b c]b n[ e _ m j f[ ] _ ch nb_ h [ lliq fiha cno ^ ch [ f mj [ ]_ m \ _ nq __h
nb_ nb ch big ia_hiom j f[ n_ m + Pb_ [\ip_ g _nbi^ acp_m mo ``c] _ h n ch n_ lh [ f `cr [ ncih
i` \ih_ `l[ ag _h nm _p_h ch ][ m_ m i` _r n_h m cp _ ^ _ `_ ] nm nb [ n) i` ]io lm_ ) l_k o cl_
[ j f[ m n_ l \ [h^[a_ +

D iq _p_l) nb cm g _ nbi^ ^i_m h i n _r] fo^_ nb _ nl[ h mj f[ h n[ n ci h i` q bif_
[ l n c] o f[ l _h^m i` big ia_hiom `li t _h \ih_ q b c]b cm q c^_fs o m_^ ch ?EPK
q b_h ch^ c] [ n_^ +

Eh nb _ f[ m n nb l_ _ s _[ lm nb cm g _ nbi^ b [m \__h o m_^ ch 6- ij_ l[ nci h m [ ff
i` q b c]b b[p_ \ __h nl[ ]_^ + Khfs [ `_q j [ nc_ h nm q _l_ i j _ l[ n_^ ojih `cp_
s _[ lm [ai+ N [^ cia l[jb c][ ffs ) l_ ] i h m nlo ] nci h n[ e _ m j f[ ]_ nq c]_ [m ko c]e fs [ m
nb [ n i` q bi f_ \ih_ m_ag _h nm + P b_l_ b[p_ \__h hi ][ m_ m i` [ ff_ la c] ) mo j *
j o l[ ncp _ il i nb _ l ]ig j fc][ ncih m+ P b_l_ q _l_ 23 ][ m_ m i` \ih_ nog iolm) .6 i`
\ih_ ^s mj f[ m c[ ) .. i` j m_ o ^ [ l nb li m cm [h ^ \ih_ ^ _ `_ ] nm i` p[lcio m _nci fias )
1 i` i mn_i nig s ch q b c]b nb _ \ih_ `l[ ag _h nm q _l_ cgg i\cfct_^ q cnb [ hog \_l
i ` nb ch j [ l[ ff_ f ]i l nc] [ f j f[ n_ m + Eh g i mn ][ m_ m à _p_h q b_h nb _ l_ q _l_ _r*
n_h m cp _ ^ _ `_ ] nm à nb_ `cfg m mbiq _^ nb _ msh ]b lihio m ]io lm_ i` nb _ nqi j li *
]_ mm_ m à imn_iji li m cm % l_ mi lj nci h i` nb _ b ig ia l[ `nm nb [ n [ n ` cl m n b [p_ nb _
[j j _ [ l[h ] _ i` ch n_ h m_ fs m] f_ li m_ ^ \ih_& [h ^ l_a o f[ l h_q \ih_ `i lg [ ncih
\i nb ch nb _ cl \ [m cm [h^ ch nb _ cl mo lli o h^ ch a m ch ] fo ^ ch a h [ lliq a[j m \ _ nq __h
[^ d[ ] _h n big ia_hiom j f[ n_ m + >ih_ l_ ]i h m nlo ] nci h *cm ]ig j f_ n_^ q cnb ch nq i il
nb l_ _ s _[ lm i` [h ij _ l[ nci h \s nb cm g _ nbi^ + Eh ][ m_ m q b_l_ [ j f[ m n c] i j _ l[ nci h
chpi fp_m ]ih m c^ _ l[\ f_ l cme %_+a + l_ ] o ll_ h ] _ m i` nb _ ^ _ `_ ] nm & cn cm _r j _^ c_ h n ni
_g jfis nb _ `i ffiq cha ]ig \ch[ncih 7 b ig ij f[ m nc] mo la _ ls \s nb _ â`[ a a i nä g _nbi^
q cnb nb _ h [ lliq mj []_ m \ _ nq __h nb _ big ia_hiom j f[ n_ m ` cff_ ^ q cnb ][h]_ ffio m
[o nia_hio m \ih_+

Ap_h ch ][ m_ m i` _r n_h mcp_ \ih_ ^ _ `_ ] nm `i ffiq cha \ih_ l_ m_ ] nci h ^o_ ni
ms mn_g me _ f_ n[ f f_ m cih m à _+a+ ^ c``o m_ `c\ liom ^s mj f[ m c[ q b_h nb _ l_a _ h _ l[ nci h
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j li ]_ mm i` nb _ \ih_ ncmmo_ cm l_ n[ l^ _ ^ à nb_ l_ ]i h m nlo ] nci h i` nb_ \ih_
a l[ ` n_ ^ \s nb _ [\ip_ g _nbi^ acp_m _r ] _ ff_ h n l_ mo fnm %B ca + .à.-X+

Eh _ [ ]b ][m_ q_ _g j fis_^ big ia_hiom \ih_ j l_ m_ lp _^ [ n à4- }? [h^
m ni l_^ `i l nb l_ _ ni mcr g ih nb m [ n à/- }?+ S_ ihfs o m_^ \ih_ j l_ m_ lp _^ ch
j f[ m nc] g [ n_ l c[ f ch nqi ][m_ m [h^ nb _ m_ q _l_ h i n []]ig j[h c_^ \s [hs ]ig *
j fc] [ nci h m 8 nb _ om_ i` j f[ m nc] g [ n_ l c[ fm `i l \ih_ j l_ m_ lp [ nci h biq _p_l) cm nb _
mo\ d_] n i` [ h i nb _ l j [j _ l+

Pb_ mo ]]_ mm i` io l g _nbi^ ^ _j _h^ m ni [ a l_ [ n _ r n_ h n ih nb_ nbi lioab
_r] cmcih i` nb _ j [ nb i fi a c] [ f ncm mo _ [ n nb_ ncg _ nb _ ^ _ `_ ] n i]]o lm ) nb _ l[ nb _ l
f_ha nb s cgg i\cfct[ ncih i` nb _ _r nl_g cns %oj ni ./ g ih nb m& [h^ nb _ ^o l[\ cfcns
i` nb _ \ih_ `cr [ nci h q cnb b ig ia l[ `nm [ n nb _ ncg _ i` nb _ ij_ l[ ncih +

S_ [ l_ i` nb _ ij ch cih nb [ n nb _ g _ nbi^ l_]ig g _h^_^ g __ nm nb _ l_ k o cl_ *
g _h nm i` \ih_ big ia l[ `nm + C cp_h nb [ n \ih_ a l[ ` nm ^i hi n a liq ih nb _ b i m n
\o n o h ^ _ lai l_ ]i h m nlo ] nci h [h^ l_j f[ ] _g _h n) nb cm g _ nbi^ g [s \_ l_a [ l^ _^ [m
[h [c^ ni nb_ j li ]_ mm i` nl[h m `i lg [ nci h mch ]_ j l_ *j l_j [ l_^ nb ch a l[ ` nm [l_
_g j fis_^ nb [ n j lip c^_ [ f[ la _ [ l_ [ i` ]i h n[ ] n q cnb nb _ ncm mo _m [h ^ nb _ ncmmo _
`fo c^ i` nb_ bi m n [h^ l_ n[ ch nb _ h [ no l[ f [r cm i` nb _ fiha \ih_+

O QII=NU

Pb_ [o nb i l a cp_m [ ^ _ n[ cf_ ^ mno^s i` big ia_hiom \ih_ a l[ ` nch a q cnb
l_ `_ l_h ] _ ni g [hs _rj _ lcg _h nm ] [ l l c_ ^ io n [ n nb _ ? _h nl[ f Eh m nc no n_ i` P l[og [*
ni fias [h^ K lnbij[_^ c]m ch Iim]iq ) chpi fp cha .)2-- big ij f[ m nc] a l[ ` nch a m
i` p[lcio m ncm mo _m ) .).-- i` q b c]b q _l_ `i l_ ca h \ih_ a l[ ` nm + Eh [^ ^ cnci h ni nb_
mo ]]_ mm `o f o m_ i` di ch n _h^m [h ^ ] li mm_ ] nci h m i` big ia l[ `nm ) nb _ [o nb i l om_^
nb _ â`[a a i nä g _ nbi^ `i l `o ffch a f[ la _ \ih_ ^ _ `_ ] nm %\ih_ nog iolm) j m_o^i *
[ l nb li m cm & ch 6- ][ m_ m ni []b c_p _ g il_ l[j c^ [h ^ l_ fc[\ f_ \ih_ l_]i h m nlo ] nci h +
Pbcm ]ih m cm nm i` nb _ m cg o fn[h _io m _r nl[ * [h^ ch nl[g _^ o ff[ ls a l[ ` nch a i` 2à5
nb ch j [ l[ ff_ f big ia_hiom \ih_ i` [ q c^ nb i` -+2 ]g [h^ [ f_ h a nb i` /- ]g+
Eh ] _ l n[ ch j f[ ]_ m nb _ \ih_m q _l_ l_ ch `i l] _^ q cnb nb c]e ][ nao n+ Pb_ g _nbi^
om_^ \s nb _ [o nb i l q [m \[m_^ ih nb _ ]ih]_j ncih nb [ n b ig ia l[ `nm ^i hi n
molp cp_ \o n [ l_ l_ ] i h m nlo ] n_ ^ [h^ nl[h m `i lg _^ ch ni nb _ \ih_m i` nb _ bimn+

N w O QIw

DY fYad`UWYaYbh XYg dYfhYg Xi UeiY`YhhY dUf XYg Z]bYg d`Ugh]Yg \cac[êbYg
r +~U]XY XY `U ash\cXY z`]U]gcb r `U eiYiYg

I+ R+ R i f e i p

= f[ \[m_ ^ ãoh g [n_ lc_ f cg ji ln[h n ]ig jl_h[h n .2-- bigijf[mnc_m ^_ ^cp_lm ncmmom)
^ih n ..-- ni lg _h n f_m nl[h mj f[h nm ^_m im bigiaûh_m à c$[o n_o l l_jim_ f_m l_a c_m
úbig ijf[mnc_ imm_om_+ = .ãya[l^ ^_ f[ nl[hm`i lg [ncih jimcncp_ ^_m mcg jf_m gil]_[or
_ n ^_ f_o l jlcm_ ni n[f_ _h n[h n ko_ .ã[la_o l ^ãbig inl[hmj f[h n) cã[o n_o l jlijim_) mã[j*
jos[hn mol f[ jlcm_ jfom pcn_ _ n jfom ^yfc][n_ ) ]b_t 6- ^_m g [f[^_m [ nn_ ch nm ^_ a l[h^m
^y`[ cnm imm_or %nog _olm imm_or&) m[ g ynbi^_ ^_ f[ Üfc[cmih _h ko_á+ ?_ff_*]c ]ihmcmnm
_h moj_ljimcncih ^_m f[g _ff_m ch nl[ _ n _r nl[g y^o ff[ cl_m _h hig\l_ ^_ 3à5 gil]_[or)
^_ f[ la _o l ^_ -)2 ]g+ _ n ^_ /- ]g+ ^_ fihao_ol) _h `ilg_ ^_ f[ k_o_+ L[l*]c _ n j[l
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fx) ]_[ gil]_[or mih n n_hom _h jf[]_ x .ã[c^_ ^_m jichnm ^_ ][nao n+ H[ g ynbi^_ [ yny
ly[ fcmy_ ú [j lûm f_m ly mo fn[ nm ^_m jlcm_m _ n ^_m nl[hm`i lg [ncihm _h j lijl_m ncmmom ^o
ly] cj c_h n ^_m im bigiaûh_m+

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

<Yf =fgUhn jcb K_Y`YhhXYZY_hYb a]hhY`g X]]bbYf KW\Y]VYb \cac[YbYb CbcW\Ybg
bUW\ XYf ÄJY]g][VibXY`}'EYh\cXY

I+ S+ S i f e i q

=o` Cloh^ ali`c_l A l`[b loha_h %.2-- big ijf[mncm]b_l K\_lnl[aoha_h p_lm]bc_*
^_h_l C_q_\_) ^[pih ..-- P l[hmj c[h n[ ncih_h pih bigia_h_g Ghi]b_hX \_`[`cn mc]b
^_l =onil g cn A cht_fb_cn_h ^_l Digiehi]b_hjf[mnce + J_\_h ^_l _l`i fa l_ c]b_h K\_l*
nl[aoha pih C_f_he_h^_h oh^ Diginl[hmj f[h n[ n_h ch ^_l >l_cn_ _ch_m a[ht_h O_a*
g _hnm q [h^ n_ ^_l R _l`[mm_l tq_]em m]bh_ fc_ l_h oh^ [omm c]b nml_ c]b_l_h Ghi]b_h*
og\[om \_c 6- L[nc_h n_h ^f_ Ghi]b_hjf[mnce \_c [oma_^_bh n_h @_`_en_h [h %Ghi]b_h*
nogil_h) L m_o^i[lnb li m_h &) oh^ tq[l h[]b ^_l åN_cmca\oh^_fâ*I_nbi^_) ^c_ ch ^_l
a f_c]bt_cnca ch nl[ * oh^ _r nl[g _^o f[l_h =jjfce[ncih pih 2 \cm 5 ^zchh_h) j[l[ ff_ f a_*
f[a_ln_h O]b_c\_h pih Digiehi]b_h+ ^f_ -)2 ]g \l_ cn oh^ \cm to /- ]g f[ha q [l_h)
\_mn[h^+ @c_m_ Ghi]b_hm]b_c\_h q _l^_h [h g _bl_l_h On_ff_h ^ol]b ^c]e_m ?[naon \_*
`_mnca n+ @c_ I_nbi^ce `o`cn [o` ^_l Giht_jncih) ^[`c ^c_ D iginl[hmj f[h n[n_ h c]b n
cc\_lf_\_h) mih^_lh _ch_h Qg\[o _ l`[b l_h oh^ to Agj`[ha_lehi]b_h nl[h m`i lg c_ ln
q _l^_h+

N A OQ I A J

=` fYWiVf]a]Ybhc XY `cg XYíYWhcg YgeiY`sh]Wcg Wcb Z]bUg d`UWUg XY \iYgc
\cac[sbYc& dcf Y` ashcXc zZU[[ch{

I+ R+ R i f e i p

?ih l_`_ l_h] c[ [ go]bim _rj_lcg _hnim ff_p[^im [ ][\i _h _f Ehmncno ni ?_hnl[f ^_
P l[og [nifiaz[ s K lnij_^c[ ^_ Iim]| ko_ ]igjl_h^_ .2-- nl[h mj f[h n_m bigijfxmnc]im
^_ p[lcim n_dc^im) ..-- ^_ fim ]o[f_m `o_lih ch d_ lni m ^_ bo_mi [d_hi) _f [o ni l [koz
l_[fct_ oh ^_n[ cf[^i _mno^ci ^_f nl[h mj f[h nm ]ih bo_mi bigiayh_i+

=^c]cih[fg _hn_ [ f omi _rcnimi ^_ f[ ohc{h ^_ f[m n_lg ch[]cih_m s _f ]iln_*
]lot[^i ^_ fim bigi*chd_lnim) jil oh[ gxm lxj c^ [ s m_aol[ l_]ihmnlo]]c{h ^_f bo_mi
_h 6- ][mim) _f [o ni l l_]o\lf{ a l[h^_m ^_`_]nim ^_f bo_mi %nog il_m {m_im) jm_o^i*
[ lnli m fm& ) om[h^i _f g yni^i å`[aain ) _f ]o[f ]igjl_h^_ _f mcg ofnxh_i _rnl[* [ ch nl[*
g _^o f[l nl[h mj f[h n_ ^_ 2à5 `ch[m j[ l[ f_ f[ m ^_ bo_mi bigiayh_i ]ih oh [h]bi ^_
-)2 ]g s oh f[lai ^_ /- ]g+ Ah [faohim foa[l_m) fim bo_mim `o_lih l_`ilt[^im ]ih
][nao n alo_mi + Af gyni^i om[^i jil _f [o ni l hi `oy \[m[^i _h f[ ]ih]_j]c{h ^_ f[
moj_lp cp_h]c[ ^_f bigi*chd_lni ) mchi _h mo l_]ihmnlo]]c{h s nl[hm`i lg []c{h ^_hnli
^_ fim bo_mim ^_f boymj_^+

%Lli`+ I+ R+ Rifeip&7 Jip[s[ Ej[nipe[ 5) Iim]iq) Q+O+O+N+
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=?P = ? D E N Q N C E = A L H = O P E ? = A à 1% .) .633

Gfchce `o l L f[mncm]b_ oh^ S c_^_lb_lmn_ ff_h^_ Gc_`_l* oh^ C _mc]b nm]b clola c_ ) Pb[ffq cnt
\,H_cjtca %@+ @+ N+&

çltnf+ @ cl_e nil7 Lli`+ @l+ @l+ g_^+ b[\cf+ S+ >_nbg [hh

<A= L@9DDOALR=J :=@9F<DMF?KHJAFRAHA=F := DAHH=F'
CA=>=J'?9ME=F'KH9DL=F

S + > A P D I = J J

Eh ^ _ l j f[ m ncm] b *]b clo la cm]b _h O j_t c[ fe fch ce P b[ffq cnt ) ^ c_ pih S if`a[ha
N i m _ h n b [ f .610 a _a lo h ^ _ n oh^ pih cbg \cm .63/ a _ f_ cn_ n q ol^_ ) q o l^_h
\cm tog 0.+ @_t+ .632 cc\_l 5--- O j [ fni j _ l[ nci h _h [h `[ m n 4--- L [ nc_h n_h g cn
H cjj_h *G c_ `_ l*C [og _h*Oj[cn_h ^ o l]ba _ `ob ln+ =h ^ c_ m_g L [ nc_ h n_ hg [ n_ l c[ f
q o l^ _h > _i\[]b noha_h a _g []b n oh^ A l`[ bg ha _h a_m[g g _fn) ^ c_ ch ^ _ l b _o n_
ch P b[ ffq cnt [h a _q _h^ _ n_h I _nbi^ ce ^ _ l > _b[h^ foha oh^ ^ _ l N _b[\ cfcn[ ncih
pih O j [ fnnl[ a _ lh cb l_ h = om^ lo]e `ch^_h + N i m _ h n b [ f b [ n [ fm A lm n_ l ^ _h C_*
^ [h e _h p _ lq cle fc] b n) ^ [m ij _ l[ ncp _ ) ^ [ m e c_ `_ l] b clo la cm]b _ oh^ ^[m fiaij[^ c*
m]b _ B []ba _\ c_ n ch ^_l a f_ c]b _h G fch ce o h n_ l _ ch _g @[]b to p _ l_ ch ca _h ) og
mi [g L [ nc_ h n_ h eig jf_r q cle m[g q _l^ _h to eihh_h + @c_ N i m _ h n b [ f *
m]b _h R i lm n_ ffo ha _h b [\_h ch tq cm]b _h O]bo f_ a _g []b n oh^ mch^ ch t[b f*
l_ c] b _h H ^h^_lh p _ lq cle fc] b n q il^_h +

S cl b [\ _h ch c_ nt n_ l V _cn ^ c_ eig jf_r_ N _b[\ cfcn[ ncih ^ _ l O j [ fnn l[ a _ l _l*
q _ cn_ l n+ @ c_m_ N _b[\ cfcn[ nci h cm n e _ ch _ = ha_ f_a _hb_ cn _ ch _m \ _m ncg g n_h H_\_hm*
[ f n_ l m oh^ [o]b e_ ch _ = ha_ f_a _hb _ cn h o l _ ch _m B []b a _\ c_ n_ m [ ff_ ch 8 mc_ l_ c] b n
pih ^ _ l C_\oln \cm tog A lq []b m_h _h [ fn_ l + Eh ^ _h C _m[g neig jf_r a l_ c`_h ]bc*
lo la cm ]b _ I [`ch[bg _h) G c_ `_ li lnbij[^ c_ ) = h[mnb _m ci fia c_ ) [ ffa _g _ ch _ Kni*Nbc*
hi *H[lshai fia c_ ) = o^ cig _nlc_ ) L bih c[ nl c_ ) Hiaij[^c_) L [^ c[ nl c_ ) J _oli fia c_ )
L ms ]b c[ nl c_ ) L ms]bi fia c_ o h ^ [h ^ _ l_ _ch + A ch a li mm_ l P_cf ^ c_ m_ l B []ba_\ c_ n_
cm n ch ^ _ l P b[ ffq cnt_ l G fch ce p _ l nl_ n_ h + Am b [ h ^ _ fn m c]b \_c ^ _ l N _b[\ cfcn[ ncih
^_l O j [ fn nl[ a _ l h c] b n h o l og ^ [ m V om[g g _hq cle_h p _ lm] b c_^ _h _ l P _cfa_\ c_ n_
ch h _ lb [ f\ ^ _ l I _^ctch) mi h^ _ lh [o]b og ^[m V om[g g _hq cle_h pih I _^ctch
oh^ L[^[aia ce + @c_ I _^ctch cm n ^[\_c `ncb l_h^ ) q _ff m c_ ^ c_ C loh^ f[a_h `o l
^ c_ a _m[g n_ N _b[\ cfcn[ nci h _ l m n m]b [ ``_ h gomm) oh^ \_mih^ _ lm cm n o h n_ l ^_h
I _^ ctch_lh ^ _ l ij_ l[ ncp P [nca_ ^ _ l B ob l_h^ _ %^ c_ C loh^ f[a_ `o l ^ c_ `ohe*
nci h _ ff_ N _b[\ cfcn[ ncih cm n ^ c_ ij ncg [f_ D _lm n_ ffo h a ^ _ l h i lg [ f_h Bilg cg
>_l_ c]b_ pih Hcjj_) C_\cmm) J [m_) C [og _h oh^ L b[lshr &+

@c_ e c_ `_ li l nb i j [^ cm] b _ > _b[h^ foha e [h h j l[ i j _ l[ ncp % t+ >+ \_c ^ _ l
B lob\_b[h^ foha h []b I ] J _ c f & i ^_l [o]b ch n_ li j _ l[ ncp tq cm]b_h g _b l_ l_h
K j_l[ ncih _h q c_ [o]b ji m ni j _ l[ ncp ^ o l]b a _ `o b ln q _l^_h + V c_f ^_l P [ nca e _ cn
^ _m G c_ `_ li lnb ij [^ _h cm n ^ c_ D _lm n_ ffo h a a o n_ l G [og ia fc]be_ cn) ^[m I cnq cle_h
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[h ^ _ l ao n_h A h nq c]e foha ^_m O e_ f_ nn_ m cg I cnn_ fa _m c]b n oh^ ^[g cn [h ^ _ l
ç mnb _ nce ^_m C _mc]b n_m miq c_ ^c_ > _n_ cfcaoha [h ^ _ l O]b[``oha ^ _l C loh^ f[a_h
`ccl _ ch _ _ l`i fa l_ c]b _ Oj l[]bb_ cf\ _b[h^ foha +

@c_ O j l[ ]bb _ cf\ _b [h^ foha e [h h ch n_ li j _ l[ ncp i^_l j i m ni j _ l[ ncp ^o l]b *
a _ `ccb ln q _l^_h + Q hn_l ^ _ l ch n_ li j _ l[ ncp _h O j l[]bb _ cf\ _b [h^ fo ha p _ lm n_ b _h q cl
_ ch_ O j l[ ]bb _ cf\ _b [h^ foha \_c @ ol]b `ob loha ^ _ l K j_l[ ncih mg _ nbi^_ h [ ] b
O ] b q _ ] e _ h ^ c _ e + >_c ^ c_ m_ l I _nbi^_ q _l^ _h ^ c_ O j [ fn_h ch ^ _ l H cjj_
oh^ cg R_fog ij_l[ ncp p_lm]b fi mm_h ) q [b l_h ^ ^c_ O j[ fn_ cg b [ l n_ h C[og_h
j f[hg [mm ca i ``_h a _ f[ mm_h q cl^ + @ c_m_ j f[hg ^mmca_ N _mnmj [ fn_ e [h h g [h ^ o l]b
_ ch_ t[bh# ltnfc]b_ L f[ nn_ [om G ohmnm ni `` j lip cmi lcm]b [\^_]e_h ) \cm [o]b ^ c_ m_
N _mnmj [ fn_ m] b m fc_ mm fc] b eo lt pil O]bo f\_a chh i j _ l[ ncp p _ lm]b fi mm_h q cl^ + I cn
D cf`_ ^ _ l [g R_fog b _ la _ m n_ f fn_ h I ome_ f`ohe ncih oh^ ^_ l j lip cmi lcm]b _h jli*
nb _ ncm ] b _h = \m]b fo mmj f[ nn_ [g b [ l n_ h C[og_h e [hh ^[m G ch^ m_ ch _ O j l[]b_
p _l\ _ mm_ lh ) oh^ _m e [h h fi aijI cm]b \ _b [h ^ _ fn q _l^_h +

=o]b ^ c_ = h`fmnb_mci fia c_ .mn ch ^ _ l g i^_ lh _h eig j f_r_h N _b[\ cfcn[ ncih
^ _ l O j [ fn n l[ a _ l hi nq _h^ ca +

@ _ma f_ c]b_h .mn ^ c_ = o^cig _nlc_ ch ^ _ l N _b[\ cfcn[ ncih q c]b nca ) q _ff ^ [ m
G ch^ tog A lf_ lh _h ^ _ l _ ca _h _h Oj l[]b_ ao n bi l_h gomm) og mc]b m_ f\ m n to
e i h nli ffc_ l_h + =h D [h^ ^ _ l = o^cig _nlc_ eihh _h D i l[o m`[ ff_ `_ m na _ m n_ f f n
q _l^_h + O ]b fc_ mm fc]b m_ c [o]b ^ [ l[ h a _^[]b n) ^ [mm i ni fia cm]b_ _h ntoh^ fc]b _
I cn_ le l[heoha _h \_c O j [ fnj [ nc_ h n_ h b [o `ca to \_i\[]b n_h oh^ to \ _b [h^ _ fh
mch^ + S cl e _h h _h ^o l]b R _l[h^_ loha_h ^ _ l I ome_ f`ohe ncih cg >_l_ c]b ^ _ l
Po\[ [o^ cncp [ _ ch _h g [ha_ fh ^ _h Ho `n[o ma f_ c]b cg I cnn_ fib l oh^ ^[^o l]b \_*
^ cha n_ O ]bq _lb i lca e _ cn \_c O j [ fnj [ nc_ h n_h + =o]b ^c_ [h [ nig cm]b _h > _mih^_l*
b _ cn_ h q c_ [o]b ^ c_ > _mih^_lb _ cn_h ^ _ l B ohe ncih oh^ > _fo `noha q c_ [o]b ^_l
O _e l_ nci h ^ _ l J [m_ \_c O j [ fnnl[ a _ lh `ccb l_h ^_m i `n_ l_h to \_b[h^ foha m*
q o l^ ca _h V o m n[h^ _h m_ cn_ h m ^_m Nbchifia_h + = ^_hi c^m L i fm n_ l cg N[]b_h*
l[og g •mm_h pil @ ol]b `ob loha _ ch _ l R _fi *L b[lshaij f[m nce i `n a _hoa ij_l[ ncp
\ _ m_ cn ca n q _l^ _h + =o]b ^c_ Pihmcff_e nig c_ [h ^_h C [og _h nihmcff_h b [ n \_c
O j [ fnnl[ a _ lh toq _ cf_h _ ca _h_ Eh^ ce [ ncih m\_l_ c]b _ + @iln) qi pih m_ cn_ h ^_l
P ihmcff_h _ ch_ Eh `_e nci h ^ _ l `l cm ]b _h K j_l[ ncihmq oh^_ h []b ^_l C[og_h*
j f[ m nce to _ lq [ l n_ h cm n) q cl^ g [h mc]b tol Pihmcff_e nig c_ pil ^ _ l C[og_h*
j f[ m nce _h nm]b fc_ mm_h +

@[mm ^ _ l L [^ c[ n_ l ch _ch_g N _b[\ cfcn[ ncih mt_h nlog `ccl O j [ fnnl[ a _ l q c]b nc*
a_ = o`a[\_h b [ n) f c_ a n [o` ^_l D [h^+ Al b [ n ^ c_ K j _l[ nci h m`[b ca e _ cn oh^
J [le i m_ `[ b ca e _ cn ^ _ l O [oa fcha_ oh^ G ch^_l to \ _o ln_ cf_h ) _ l b [ n G ch^_le l[he *
b _ cn_ h to \ _b [h^ _ fh oh^ b [ n [o]b ^ [ l[ o ` to []b n_h ) ^[mm to m[ nt fc]b _ Icmm*
\ cf^oha_h [h ch h _ l_ h K la[h_h l_]b nt_ cnca _ le [ h h n oh^ e ch ^ _ l] b clo la cm ]b _ l >_*
b [h^ fo h a toa_ `ccb ln q _l^_h + @[ ^c_ a_m[g n_ N _b[\ cfcn[ ncih ^ _ l O j [ fnnl[ a _ l
^_h V _cnl[og pih ^_l C_\oln \ cm tog A lq []b m_h _h [ fn_ l og `[mm n) o h^ ^[ [fmi
^ [ m O [oa fch a m[ cn_ l oh^ G ch ^ _m[ fn_ l h o l _ ch _h P _ cf[\ m]bh cnn ch ^_l a _ m[g n_h N_*
b [\ cfcn[ nci h [omg []b n) e [hh [o]b ^ _ l L [^ c[ nl %oh^ _pcf) [o]b ^ _ l G ch^_l*
]b clo la & h o l to _ch_g P_cf [h ^ _ l a _m[g n_h N _b[\ cfcn[ ncih \ _ n_ cf ca n m_ ch + @c_
N _b[\ cfcn[ ncih pih O j [ fnnl[ a _ lh e [h h h c] b n [o mm]b fc_ mm fc]b oh^ [o]b h c] b n
[h h [b _ lh ^ =o`a[\_ ^_m G ch^_ l]b clo la _h i^_l ^_m L [^ f[ n_ lm m_ch +
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@c_ P _lg ch_ oh^ I _nbi^_h ^ _ l K j_l[ ncih _h p [ l cc_ l_h h [ ] b = ln o h^ > l_cn_
^ _ l O j[ fn_ o h^ h []b ^_g Vomn[h^ ^_m O j [ fnj [ nc_ h n_ h + S cl ` ccb l_h h []b _ ch _ l
_p nf+ h i nq _h^ ca q _ l^ _h ^ _h e c_ `_ li l nb i jI cm]b _ h B lccb \ _b [h^ foha h[]b
I_ J _cf \_ c ^ _ h ^ i j j _ fm_ cnca _h H cjj_h *G c_ `_ l*C [og _h *O j[fn_h ^ c_ H cjj_h*
i j _ l[ nci h ch / O cntoha_h %g cn i ^_l ibh_ K mn_ij f[ m nce & ^o l]b oh^ tq [ l cg
1+ i^_l cg 3+ \cm 4+ H _\_hmg ih[ n+ >_c ^ _h _ ch m_ cnca _h H cjj_h*G c_`_l*C [og _h*
O j [ fn_ h p _ lm] b fc_ m m_h q cl ^ c_ H cjj_ cg 3+ H _\_hmg ih[ n+ @[\_c \_g ccb_h q cl
o h m pi l [ fc_ h @ cha_h) ^ _ h J [m_h\i^_h to \ cf^ _h ) ^+ b + q cl p _ lm] b fc_ m m_h [o ]b
^ c_ G c_ `_ lmj [ fn_ a f_ c]b g cn+ Q h n_ l Qg mn[h^_h eigg n m]bih b c_ l\ _ c ^ c_ j l cg [ l_
K mn_ij f[ m nce [g G c_ `_ ll[h^ g cn ch B l[a_ + K j_l[ncp_ N o]e f[a_ loha_h ^ _ l L l[*
g [r cff[ f_ b h _h q cl [\) q _ff q cl [g P b[ ffq cnt_ l L [ nc_ h n_ h a o n \_ c G ih nli ff*
o h n_ lmo ]b oha _h m n[ le _ = nlijb c_ oh^ = \eh f]eoha ^ _m Rig _l miq c_ N _nlo mcih
oh^ D i]b mn[h^ ^ _ l L l[g [r cff[ a _m_b _h b[\_h + R _fog mj[ fn_h q _l^ _h pih ohm
_ nq [ g cn _ ch_g H _\_h md[b l p _ lm]b fi mm_h ) q _hh ^c_ O j [ fn_ h c] b n [ ffto \ l_ cn
.mn oh^ q _hh a_h cca _h^ I omeo f[ no l [o ` \ _ c^ _h O j [ fnm _ cn_ h tol R _l`ccaoha m n_b n+
.mn \_c _ ch _ l R _fog mj[ fn_ [o]b _ ch P_ff ^ _m b [ l n_ h C [og _hm g cn a _ mj [ fn_ h oh^
e [h h g [h ch ^ _ l O j [ fn_ ^ _h ^ i lm[ f_ h P_ff ^ _m Rig _l h i ]b m_b_h ) mi p_l*
m]b c_\ _h q cl ^ c_ K j_l[ ncih [o ` _ ch = fn_ l pih 0 \ cm PMh F[b l_h ) q _cf q cl ^ [hh
^ c_ C [og _h\_^_]eoha pi ffca fi m_h g cfmm_h oh^ mc_ h [ ] b lo ]eq [ l nm p_l*
m]b c_\ _h g ccmm_h ) q i\_c [o ]b ^o l]b Eht cm cih oh^ I i\ cfcm[ ncih ^ _ l Rig_l*
m] b f_ cg b [o n / m_ j [ l[ n_ J [m_ha [ha _ a _ m]b [ ``_h q _l^ _h g omm_h %^ c_ O]b[`*
`oha m_ j [ l[ n_ l J [m_ha [ha _ m nl_\ _h q cl ^ _mb [ f\ [h ) q _ cf mc_ m j [ n_ l ^ [m Ojl_]b *
p _lg ^a_h ^_m L [ nc_ h n_ h _ l f_ c] b n_ l n& + @ c_m_ K j_l[ ncih oh^ ^ c_ Di]b oh^ Nnc]e*
f[ a _ lo h a ^ _ l a _ m[g n_h C [og _h\_^_]eoha ) q _ f]b _ _ ch _ R _lfxha _ loha oh^
> _q _a fc]bg []boha \_c a f_ c_b t_ cnca _g R _lm]b fo mm ^_m C [og _hm_a_fm tog Vc_f_
b [ n) ` ccb l_h q cl m _ cn _ ch ca _ l V_cn h c] b n g _b l cg = fn_ l pih 2 \ cm 3 F[b l_h )
mi h ^ _ lh ch _ ch_g = fn_ l pih 0 \cm OR[ F[b l_h ^o l]b ) q _cf G ih nli ffoh n_ lmo *
]boha _h ch P b[ ffq cnt h []b > __h^ caoha ^ _ l /+ @ _h ncncih _ la _\_h b[\_h ) ^ [ m m
^c_ j i m ni j _ l[ ncp _h G c_ `_ lp _ le lo j j _ fo h a _h [g a _ l ch a m n_ h mch^ ) q _hh g [h ^c_m_
K j_l[ ncih mg _ nbi^_ cg = fn_ l pih 0 \ cm OR[F[bl_h ^o l]b `ccb ln+

S iff_h q cl ^ c_ K j_l[ nci h mg _ nbi^ _h h []b O ] b q _ ] e _ h ^ c _ e [hq _h^_h )
mi p _ lm] b fc_ m m_h q cl cg = fn_ l pih 3 \cm 6 i^_l .- I ih[n_h to _ lm n ^ c_ H cjj_
oh^ ^ [hh ^[m R_fog i^_ l og a_e_b ln+ S _hh ^[m G ch^ ^ [h h _ nq [ 0 F[b l_ [ f n
a _q i l^ _h .mn) mi `_ l nca _ h q cl _ ch _ t [ b h [ lt nfc] b *j li nb _ ncm] b _ L f[ nn_ [h ) ^ c_ ^_h
j f[hg [mm ca i ``_ h a _ f[ mm_ h _h C [og_h [\^_]e n+ @ [^ol]b e [h h ^[m G ch^ \_c
j li p cmi lcm]b p_ lm]b fi mm_h _g C[og_h oh^ \_c ^ _ `ch cncp p _ lm]b fi mm_h _g gom*
e o f[ l `o h e nci h c_ l_h ^ _g R_fog ^c_ O j l[]b_ _ l f_ lh _ h \tq + m_ ch _ O j l[]b_ p_l*
\ _mm_ lh + @_h N _m nmj [ fn [g b [ l n_ h C[og _h i j _ l c_ l_ h q cl h []b I ia fc]be_ cn
pil ^_g O]bo f\_a chh ) q _hh [fmi ^[m G ch^ 2 F[b l_ [ f n a _q i l^ _h cm n+ @ [mm_f\_
= fn_ l q `cbf_h q cl tog R _lm]b fo mm pih C[og_h oh^ R_fog o h n_ l = hq _h^oha
^_l O nc_ ff[j j _hg _ nbi^ _ h []b N i m _ h n b [ f i^_l ^_l > l[]e _h f[jj _hg _nbi^ _
h []b = r b [ o m _ h i^_l [o]b ^ _ l I _nbi^_ h [ ] b S [ l ^ c ..+ @ c_m_ I _nbi^_h
eigg _h pil [ fc_ h @ cha_h \_c ^_h ^o l]b a _b _h^ _h H cjj_h *G c_`_l*C [og _h*Oj[f*
n_ h to l = hq _h^oha+

1/



O j l[ ]bp _ l\ _ mm_ lh ^ _ K j_l[ ncih _h q _l^ _h ch Pb[ffq cnt pil [ fc_ h @ cha_h ch
Bilg ^_l R _ fi *L b[ lshaij f[ m nce g cn o h n_ l_g O nc_ f h []b O ] b i h \ i l h * N i *
m _ h n b [ . oh^ g cn i\_l_g O nc_ f h []b O ] b i h \ i l h * N i m m _ f f c ^o l]b *
a_`ccb ln+ H cj j _h ei ll_e no l_h oh^ G i ll_e no li j _ l[ nci h _h [g R_mnc\o fog ilcm cg
i\_l_h B li h nt [b ha _\ c_ n `ncb l_h q cl tog Vq_]e ^ _ l O j l[ ]bp_ l\ _ mm_ loha cg
[ ffa _g _ ch _h h c] b n pi l _ ch _g H _\_h m[ fn_ l pih ./ F[b l_h [om) q [b l_h ^ ^c_ j lc*
g [l_ R _fi *L b [ lshaij f[m nce \_c o h m_ l_h dccha mn_h L [ nc_ h n_ h \cm [o` _ ch = fn_l
pih ORt F[b l_h b _ l[\ ^ [ nc_ l n+ Eg >_l_ c]b_ ^_m G c_`_ l\ia_hm `ncb l_h q cl to*
q _ cf_h \_c _ ch m_ cnca _h ) b [o ` ca _ l \_c ^ijj _ fm_ cnca _h O j[ fn_h ^ c_ j l cg [ l_ Kmn_i*
j f[ m nce ^o l]b + Eh mi f]b _h B [ ff_h ) ^[ ^c_ L l[g [r cff[ [o]b ch q _ cn_ l_h = fn_l*
m no `_h hi]b \_q _a fc]b cmn) b [\ _h q cl g cn A l`i fa n ^c_ m_eoh^ x ¢_ K mn_ij f[mnce
[h a _q _h^_ n+ Q hm_l_m A l[ ]b n_h m h []b g omm g [h \_c _ ch _ l K mn_ij f[m nce h c]b n
cg g _l ^ _ h o\ fc]b _h G hi]b_h mj[h [om G ig j[e n[ _ chj `f[h t_h ) mi h^ _ lh g [h
e [h h tq cm]b_h ^c_ G hi]b_h m_ag _h n_ [o]b [o ni j f[ m ncm] b _h mjiha ci m_h %`lc*
m] b _h & G hi]b_h _ ch m_ nt _h ) ^ _ l e_ ch_ G ig j[e n[ [o `q _cmn+

A ch_ ao n_ N _b[\ cfcn[ nci h ^ _ l O j [ fnnl[ a _ l _ l l_ c] b n g [h hol) q _hh g [h \cm
tog A lq [ ]b m_ h _h [ fn_ l b ch ^c_ L [ nc_ h n_ h [ f f_ l . \cm / F[b l_ h []b oh n_ lmo ]b n+
>_c ^ c_ m_h i la [h cm c_ l n_ h G ih nli ffo h n_ lmo ]boha _h mi ffn_h tog ch^_m n ^ _ l G c_`_l*
C _mc]b nm*? b clo la ) ^ _ l G c_ `_ li lnb ij [^ _ oh^ ^ _ l L bih c[ n_ l i^ _l Hiaij^^_ a_*
g _ ch m[g n_ cfh _bg _h + >_c ^ c_ m_h a_g _ch m[g _h G ihmo fn[ ncih _h q _l^ _h q _ cn_ l_
> _b[h^ foha_h q c_ G i ll_e no li j _ l[ nci h _h [h ^ _h S _c]b n_ cf_h ) [g G c_`_l*
ehi]b_h ) [h ^ _ l J [m_) mi ^ [hh mj l[]bp _ l\ _mm_ lh ^ _ K j_l[ ncih_h cg Lb[lshr
i^_l [h ^ _ l H cjj_ oh^ [o]b ch `i lna _ m]b lcn n_ h _g = fn_ l G c_ `_ li j _ l[ nci h _h tol
> _m_ cncaoha pih @ smah[ nb c_h a _j f[ h n oh^ `_m na _ m_ nt n+

R c_ f_ li lnm \ _ ch b [ fn_ n ^ c_ N _b[\ cfcn[ ncih ^ _ l O j [ fnnl[ a _ l h o l ^ c_ g _^ctc*
h cm] b _h L li\f_g _+ Am q _ l^ _h ^c_ j [^ [aia cm]b _h oh^ fiaij[^ cm]b_h I[`c*
h [bg _h o h n_ lm] b x nt n+ I[h mi ffn_ _ m [h m nl_\ _h ) ^[mm [o ]b ^ c_ m_ I [`ch[bg _h
l[og fc]b oh^ i la [h cm[ ni l cm] b cg _ha _h Vom[gg _hb[ha g cn ^_g Oj[ fnnl^ a _ l*
N _b [\ cfcn[ nci h mt_h nlog _l`i fa _h + Vo ^ c_m_g Vq_]e mi ffn_ ^ [m V _h nlog g_^c*
t ch cm]b _ q c_ jO^[aia cm]b_ > _b[h^ foha mg ia fc]be_ cn_h ch m c]b p_l_ ch ca _h + S cl
b [ f n_ h _m `ncl h [ ] b n_ cfca b ch m c] b nf c] b ^ _ l j ms ]b cm]b _h oh^ mj l[ ]b fc] b _h Ahn*
q c]e foha ) q _hh g [h ^ c_ O j [ fnnl[ a _ l ch _ch_ O ih^_lm]bo f_ %O j l[]bb _ cfm]bo f_ &
m]b c]e _h q i ffn_ ) ch ^_l m c_ h o l [h ^ _ l_ O j [ fnnl[ a _ l i^_l [h^ _ l_ mj l[]b\_*
b ch ^ _ ln_ G ch^_l og mc]b b _log mj l_]b _h bi l_h + @c_ O j [ fnnl[ a _ l e i hh _h ^ [h h
m c] b _ l fc] b cb l O j l_]bp_ lg ia_h oh^ cb l_ R _lb [ fn_h mq _ cm_h h c] b n [h Jilg [f*
e ch ^ _ lh m]b o f_h + J []b IMafc]be_cn mi ffn_ ^ [b _ l ^ c_ N _b[\ cfcn[ ncih ^ _ l O j [ fn*
nl [ a _ l \ cm tog >_achh ^_m O ]bo f[ fn_ lm miq _cn `i lna _ m] b l cn n_ h m_ ch ) ^[mm ^ c_m_
G ch^_l ^ c_ J i lg [fm]bo f_ \ _mo ]b_h eihh_h + Oc_ g omm_h ^ [b _ l cg Rilm]bof*
[ f n_ l ch Bilg _ ch _m O j l[]bb _ cf*G ch^ _ la [ ln_h m ) ^_h mc_ ch n_ lh [ nmg [mm ca 3 Ii*
h [ n_ f[ h a \ _mo]b_h oh^ ch q _f]b_g Hiaij[^_h n[ nca mch^ ) to m[g g _ha_`[mm n
q _l^ _h + @ f_ d_h ca_h O j [ fnj [ nc_ h n_ h ) ^c_ ^ [h []b hi]b h c] b n ch ^ _ l H[a_ mch^ )
ch ^ c_ J i lg [fm]bo f_ cg = fn_ l pih 3 F[b l_h _ ch to nl_ n_h ) g ccmmn_h ch _ ch _
O ih^_lm]bo f_ `ncl O j [ fnnl[ a _ l ch n_ lh [ nmg [mm ca [o `a_higg _h q _l^_h + Am cm n
tq _]eg [mmca ) _ ch _ mi f]b_ O ih^_lm]bo f_ ho l `ccl O j [ fnnl[ a _ l _ ch to lc]b n_h ) q _cf
O ni nn_ l_ l i^_l O j [m nce _ l tom[gg _h g cn O j [ fnnl[ a _ lh h c] b n ^ c_ ao n_h N_*
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b [\ cfcn[ nci h m_ la _\ h cm m_ to m n[h^ _eig g _h f[ mm_h + A ch_ mi f]b _ O ih^_lm]bo f_
g nfmmn_ ^ cl_ e n tog N _b[\ cfcn[ nci h mt_h nlog a_bi l_h + Am cm n q [b l_h ^ ^ _ l O]bof*
t_ cn h i nq _h^ ca ) ^ c_ _h a _ V om[g g _h[ l\ _ cn tq cm]b_h ^_h Hiaij[^_h oh^
H _b l_ lh ^ _ l O ih^_ lm]bo f_ oh^ ^_h G c_ `_ li lnb i j [^ _h oh^ *? b clo la_h [o `l_ ] b n
to _ lb [ fn_ h ) ^ [g cn l_ ] b nt _ cnca mj l[ ]b p _ l\ _ mm_ lh ^ _ K j_l[ nci h _h i^ _ l e c_ `_ l*
i l nb i j [^ cm]b _ > _b[h^ foha_h ^ o l]b a _ `ccb ln q _ l^ _h eihh _h + B zcl ^ f_ d_h ca _h
= \mi fp_h n_h [om mi f]b _h Oih^_ lm]bo f_h ) ^ f_ [o]b h [ ] b > __h^ caoha cb l _ l
O ]bo ft_ cn hi ]b h c] b n a o n mj l_]b _h ) g nfmmn_ ^ [h h `ncl ^ [m q _ cn_ l_ H_\_h _ch_
j b i h c[ nl cm]b _ > _nl_ooha _ ch m_ nt_h +

Eh ^ _ l G fch ce P b[ ffq cnt ` ccb l_h q cl `[ m n [ ff_ a _h [ h h n_ h N _b[\ cfcn[ nci h m*
g [`ch [bg _h o h n_ l _ch_g @[]b_ ^ol]b + A ch ca_ I [`ch[bg _h) q c_ ^ c_ A ch lc]b *
no ha pih O j l[]b b _ cf*G ch ^ _ la [ l n_h ) m ch ^ d_ nt n p _ lmo ]b mq _ cm_ \_aihh_h q il^_h )
og t+ >+ to _ la lo h ^ _h ) i\ ^ _ l P [a _ me ch ^ _ la [ ln_h g cn m_ ch _g n[ a fc] b _h
S _]bm_ f tq cm]b _h ^_g I cfc_o ^_m A fn_ lh b [o m_ m oh^ ^_g I cfc_o ^_m G ch^_l*
a [ l n_ h m i ^ _ l ^ _ l ch n_ lh [ nmg [ mm ca _ G ch ^ _ la [ ln_ h g cn m_ ch _g e i h nch o c_ l fc] b _h
I cfc_o \ _ m m_ l `o l ^ c_ mj l[ ]b fc] b _ N _b[\ cfcn[ ncih a _ _ ca h _ n m ch^ + I [`ch[bg _h )
q c_ ^ c_ A ch lc]b no ha _ ch _ l ch n_ lh [ nmg [ mm ca _h O ih^_lm]bo f_ ) m ch^ ^ cme o n c_ l n oh^
a _j f[h n+ Eh = h\_ nl[ ]b n ^ _ l R c_ f`[ fnca e _ cn ^ _ m N _b [\ cfcn[ nci h mj li\ f_g m [h Oj[fn*
n l [ a _ lh cm n _m l[ nm[g ) [ ff_ \ _ n_ cf ca n_ h B []ba_\ c_ n_ cg N _b[\ cfcn[ nci h mt_h nlog
tom[g g _hto `[mm_h ) tog [f ^ c_ _]b n_ oh^ _ha_ V om[g g _h[l\ _ cn miq ib f ^o l]b
^ c_ = o `mj fcnn_ lo ha ch ^c_ G ig j_n_ht_h _ ch t _ fh _ l B []ba _\ c_ n_ q c_ [o]b ^o l]b
^c_ V _la fc_^ _ loha ch = fn_ lmm no `_h f_ c^ _h g omm oh^ ^ [h h to I [ha_fh ch ^ _ l
N _b[\ cfcn[ ncih `ccb l_h gomm+

%Lli`+ @l+ @l+ S+ > _nbg [hhX7 O]bfimmecch ce ) 4/2. Pb[ffq cnt) @@N

O QII=NU

L\Y Hf]bW]d`Yg cZ LfYUhaYbh cZ ;`YZh h ]d UbX HU`UhY ]b h\Y H`Ugh]W Kif[Yfm Mb]h
]b L\U``k]hn #=Ugh ?YfaUbm$

S+ > _ n b g [ h h

Pb_ [jj li[]b ni nb _ jli\f_g i` ]f_`n fcj [h^ j[f[n_ ) nb _ _[lfs mo la c][ f nl_[ ng _h n
[h^ nb_ jimn*ij_l[ ncp_ l_b[\ cfcn[ ncih ch nb _ mj_]c[fcm_^ ]_h n_ l ch Pb[ffq cnt [l_ ^_m]lc\_^+

N w O Q I w

DYg df]bW]dYg XY hfU]hYaYbh XYg VYW'XY'`]YjfY Yh XY `U X]j]g]cb dU`Uh]bY XUbg
`U W`]b]eiY XY W\]fif[]Y d`Ugh]eiY XY L\U``k]hn #JsdiV`]eiY 9``YaU[bY <sac'

WfUh]eiY$
S+ > _ n b g [ h h

H_ jich n ^_ po_ ^o m_lp c]_ ^_ Pb[ffq cnt mo l f_ jli\fyg _ ^o nl[ cn_g _h n ]b clo la c][ f
_n ji mnijyl[ ni cl_ _mn jlym_h ny +
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=? P = ? D E N Q N C E = A L H = O P E ? = A à 1% .) .633

=\n_cfoha `cfl @ieog_hn[ncih
H_cn_l7 K= @l+ @l+ F+ Gi]b

^_l Gfchce `ncl j f[mncm]b_ oh^ q c_^_lb_lmn_ ff_h^_ Gc_`_l* oh^ C_mc]bnm]bclolac_
Pb[fcq cnt Glm+ S olt_h %@@N&

çltnf+ @ cl_enil7 Lli`+ @l+ @l+ S+ >_nbg[hh

RMJ FGE=FCD9LMJ <=J DAHH=F'CA=>=J'?9ME=F'K=?=D'
KH9DL=F

F + G K ? D

@ol]b ^ c_ R _li ``_h nfc]boha ^ _m B l[a_\ia_hm tol A l`i lm]boha ^_l = ncifi*
a c_ pih H cjj_h *G c_`_ l*C [og _h*O _a_ f*Oj[ fn_h oh^ [h ^ _ l_h eiha _h cn[ f_h Ic`c*
\ cf^ oha_h pih >olc[h oh^ I cn[ l\ _ cn_ lh %0& oh^ ^o l]b C _mj l[]b_ nc\_l ^ c_ m_
P b_g [nce [ o` _ ch _ l G ihal_`cl_ cm_ h []b Lif_h) miq c_ ^o l]b ^ c_ R _li ``_h nfc]boha
^_m J ig _h] f[ no l_ ?igg cnn__) =g _lc][h = mmi]c[ ncih `i l ? f_`n L [ f[ n_ N_b[\c*
fc n[ nci h q o l^ _h q cl [ha _ l_a n) hi ]bg [fm tol B l[a _ ^ _ l A ch n_ cfoha oh^ Jig _h*
e f[ no l ^ _ l Oj[f n_ h cg G c_`_ l*C _mc]b nm*> _l_ c]b O n_ ffoha to h_bg _h + Qh^ tq [l
^_mb[ f\ ) q _ ff hi]b cgg _l e_ ch _ A chb _ cnfc] b e _ cn \ _m n_b n+

V c_f ^ c_ m_m > _ cnl[a_m mi fc m_ ch ) ^c_ A ch caoha [o` _ ch_ J ig _he f[ no l) ^_l
m c]b [ ff_ `ccb l_h^ _h G fch ce_h [h m]b fc_ `c_h ) to `i l^ _ lh +
@ c_m_ q cch m]b _h mq _ ln_ _ ch b _ cn fc] b _ J ig _he f[ no l mi fzn_ ^ [h h miq ib f ch ^_h
_ ch t_ fh _h G fch ce_h ) q c_ [o]b cg O]b lc`nnog p_l\ ch^ fc]b [h a _q [h ^ n q _l^_h +

A ch_ _ ch b _ cnfc] b _ A ch n_ cfo ha oh^ C l[^o c_loha ^ _ l O j[ fn*\ cf^oha_h cg
G c_`_ l*C _mc]b nm*> _l_ c]b b [ f n_ h q cl ^ _mb[f\ `ccl mi [o ` c_ li l^ _h nfc] b q c]b nca )
q _ cf ^ c_ m_ ^ c_ C loh^ f[a_ mch^ `ccl R _la f_ c]b_ ^ _ l > _b[h^ foha m_la _\h cmm_ ch
= \b[ha cae_ cn pih Oj[fn`i lg ) K j_l[ ncih mg _ nbi^_ oh^ = fn_l+

@c_ pih oh m cg J []b `i fa _h^_h pi la_m]b f[a _h_ J ig _he f[ no l q o l^_ ch ^ _ l
= l\_ cnma _g _ ch m]b[ `n åN _b[\ cfcn[ ncih ^_l O j [ fnnl[ a _ l %H_cnoha Lli`+ @l+
@l+ S+ > _nbg [hh & ^ _ l @ _o nm]b_h C _m_ ffm]b[`n `ccl N _b[\ cfcn[ nci h ^ cme o nc_ l n oh^
[ha_higg _h +

@c_ @ cmeommcih_h oh^ ^c_ >_g ccboha_h ^ _ l f_ nt n_h F[b l_ b[\_h h []b h_g
R ilm]b f[a pih G _lh [b [h oh^ O n[le ) ^ c_ Oj[ fn\ cf^ oha_h cg G c_`_l*C _mc]b nm*
> _l_ c]b [o ` C l[h^ ^ _ l h _o _h A le _hh nh cm m_ ^ _ l Ag\lsifiac_ [o `to m n_ ff_h %6 &)
_ ch _ G f[ l[ha _ l`[b l_h +

G _lh [b [h b [ n ^c_ Q h n_ lmo]boha_h oh^ A le _hh nh cm m_ pih R_[o) B f_ cm]b *
g [hh ) L ib fg [hh oh^ Pih^ols \ _ m n[ nca n) h []b ^_h_h _m ch ^ _ l Ag\lsih[f*
_h nq c]e fo h a e_ ch _ p ih _ ch [h^ _ l a _ nl_ h h n_ h C _mc]b nm`i lnm[ nt_ a_\_h mi fc) mih*
^ _ lh g _mi^_lg [ f_ S ncfmn_) ^ c_ f_^ ca fc]b ^o l]b _e ni ^ _ lg [ f_ B o l]b_h [\a_a l_ht n
q _l^_h + >cm tol 5+ Ag \lsih[fq i]b_ _h nq c]e _ fh m c] b [om ^_g g cnnf_ l_ h O nclh*
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q o fm n o h n_ l > cf^oha nc_ m j l cg [ l_h C[og _hm ^[m L li f[\ cog ) ^ c_ L l[_g [r cff[
o h^ ^ c_ j l cg [ l_ J [m_h m]b _ c^ _q [h^ ) miq c_ [om ^_h K \_le c_ `_ lq ccfm n_h ^c_
f[ n_ l[ f_ h P_cf_ ^ _ l K \_lfcjj_ oh^ ^ _ m K \_le c_ `_ lm+

H cjj_h* oh^ G c_ `_ lmj [ fn_h _h nm n_ b _h ch ^ c_ m_g V_cnl[og ) q _hh ch `i fa _
I _m_h]bsg m]bq []b_ _ch_ @ ol]b^ lchaoha ^_m A e ni^_ lg m [om\ f_ c\ n) ^+ b+ ^ c_
E+cj j _h *G c_ `_ l*O j[ fn_h m ch^ ^ c_ Bi fa_ _ ch _ l g [h a _ fb [ `n_h I _m_h]bsg cmc_loha

d j

=\\+ .+

^ _ l \ _a l_h t_h^ _h mia + D i ]b m n_ nn_ l ãm]b _h A j cnb _ fg [o_l+ @ cmn[ f q cl^ ^ _ l j l c*
g [ l_ C[og _h ch ^ _ l I _^ c[h_\_h_ \ _a l_h t n ^ o l]b ^[m mj[ n_ l_ B i l[g _h ch] c*
mcpog ) ^[m _h nm n_ b n) q _hh ch ^ _ l V _cn pih ^ _ l 5+à./+ Ag \lsih[fq i]b_ ^ _ l
m_e o h^ x ¢_ C[og_h ^o l]b S []bmnog ^_l L li ]_mmo m j [ f[ nch c i mmcm g [r cff[_ )
^ _ l H [g ch[_ j [ f[ nch c i mmcm j [ f[ nch o m oh^ ^ _ l R _fog q _c]b n_ cf_ cg >_l_ c]b ^ _m
b [ l n_ h C[og_m g cn ^_g Rig_l o h n_ l > cf^oha ^[m b [ l n_ h oh^ q _ c]b _h C[og_hm
g cn_ ch [h ^ _ l p_ lm]bg _ft_h +

A h nmj l_]b _h ^ ^ c_ m_ l _g \ lsih[ f_h A h nq c]e foha m]b fo a _h G _lh [b [h oh^
O n[ le .625 pil) ^ c_ H cjj_h *G c_ `_ l*C [og _h*O _a_ f*Oj[ fn_h _ ch to n_ cf_h ch

=+ O j [ fn_h ^_m j l cg [ l_ h C[og _hm
>+ O j [ fn_h ^_m m_e o h ^ [ l_h C[og_hm
?+ O j [ fn_ h ^ _ m j l cg [ l_h oh^ m_e o h ^ [ l_h C[og_hm
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@c_ A ch n_ cfo ha ^ _ l H cjj_h*G c_`_ l*C [og _h*O_a_ f*Oj[ fn_h [o ` _g \lsi fi *
a cm] b _ l C loh^ f[a_ q cl^ b_o n_ [ ffa _g _ ch [h _ le [h h n+ Oc_ c m n d_^i]b `o l ^ c_
> _^o l`h cmm_ ^ _ l O j [ fnnl[a _ l*> _b [h^ foha h c] b n a_h cca _h^ ^ c``_ l_h t c_ ln) ^ [ mc_
q _^ _ l ^ c_ H cjj_h* oh^ G c_ `_ lmj [ fn_h ) hi ]b ^c_ C[og_h* oh^ C [og _hm_a_f*
O j [ fn_ h o h n_ lm] b _ c^ _ n+

@c_ h_o_ J ig _he f[ no l mi fzn_ h c] b n h o l ^ c_ H cjj_h*G c_`_l*C [og _h*O_a_f*
O j [ fn_ nl_h h _ h ) mi h ^ _ lh [o]b å^[m =omg[`c ^_m C _q _\m^_`_e n_m [ h G hi]b_h
oh^ S _c]b n_ cf_h ) ^ c_ [h [ nig cm]b _ Qg\cf^oha _ ch t_ fh _ l P_cf_ oh^ R _l[h^_ loha
cb l_ l H [a_â W%0 & O+ 4-2X _ le _h h _h f[ mm_h + @c_m a cfn \ _mih^ _ lm \_tcca fc]b ^_l
O n_ ffo ha ^ _ l L l[_g [r cff[ ) ^[ mc_ ^_l P_cf ^_m O]b[^_fm* .mn) ^ _ l ^ o l]b ^c_
O j [ fn\ cf^ oha [g m n[ le m n_ h ch m_ ch _ l O n_ ffoha p _ l[ h ^ _ l n q _ l^ _h e[hh + D c_l[om
_ la c\ n m c]b ) ^[`c ^ c_ O n_ ffoha ^ _ l L l[_g [r cff[ ch _ ch _ l h _o_h @ c[ahimnce
\ _mih^ _ lm \ _ l cc]e m c] b nca n q _ l^ _h go`c+

Q h n_ l n_ cfo h a _h ^ _ l H cjj_h *G c_`_l*C [og _h*O_a_f*Oj[fn_h q o l^_h o h n_ l
p _ lm] b c_^ _h _h C _mc]b nmjohe n_h ch ^ _h f_ nt n_h F[b l_h [ha_a_\_h pih D [l*
e ch m %4 &) > olc[h %1& oh^ R cf[ l*O [h]bi %./&+

S cl b [\_h .630 _ch_ @ l_ cn_ cfoha ^ _ l H cjj_h *G c_ `_ l*Oj[ fn_h oh^ _ch_
Vq _cn_ cfoha ^ _ l C [og_h* oh^ C [og _hm_a_f*Oj[ fn_h pi la _m]b f[a _h %.-&+ S cl
b [\ _h [\_ l _ le [ h h n) ^ [`c _ ch_ oh n_ lm] b c_ ^ fc] b _ C l[^o c_loha h c] b n l c]b nca cm n
oh^ g i]b n_h b c_ lp i l q [lh _h + A ch_ Vq _cn_ cfoha ^ _ l O j[fn_ ^_m m_e oh^ [ l_h

A : 9 ,""3$ A : 9 ,? K- e _

=\\+ /+

Ç ) D -C - ' K - 9C D ^ ]l '*&,
A : 9 ,$ K-

=\\+ 0+

C [og _hm cm n oha_hoa_h^ ) ^[ \_c ^ c_ m_ l Q h n_ ln_ cfoha O j[ fn\ cf^oha_h cg >_l_c]b
^ _ l Qpof[ _h nq _^ _ l oh\ _ lo ]e m c]b nca n \ f_ c\_h ) i ^_l o h n_ l ^ c_ No\lce ^ _ l mo\*
ni n[ f_ h R _fog mj[ fn_h _ ch a _ l_ cb n q _l^ _h g o`cn_h + >_c^_m d_^i]b cm n oha_h[o +

>_c ^ _ l A ch n_ cfoha ^ _ l O j [ fn_h m]b f[a _h q cl pil) ^c_ > _t_c]boha ))l_ ]b n_â )
å f ch e _ â oh^ å^ijj_ fm_ cnca _  Oj[fn_ to p_lq _h^_h + @ ijj_fm_cnca_ cmi fc_ l n_ C[og_h*
mj [ fn_ h mi ff n_ h q c_ \ cmb _ l [ cm g _^ cxh_ \ _t_ c]bh _ n q _l^_h + @ol]b ^c_ tomOnt*
fc]b _ > _t_ c]bhoha åg _^ c[h q ccl^_ h c] b n h o l ^[m cmi fc_ l n_ = o `nl_ n_h ^ _ l
C [og _hmj[ fn_ \ _ ni h n) mi h ^ _ lh _ m q o l^_h [o]b ^c_ g _^ c[h _h C [og _hmj[ fn_h .+
C l[^_m l c] b nca _ l \ _t_ c]bh _ n q _l^ _h eihh_h + @[ [\ _ l [o]b _ ch m_ cnca _ C [og _h*
mj [ fn_ h à [ ff_ l^ ch a m ch m_ fn_ h _h B [ ff_h à cmi fc_ l n pileigg _h) g ccmm_h ch
mi f]b _h B [ ff_h ^ c_ O j [ fn_h _h nmj l_ ]b _h ^ g cn å l_]b nm i^_l å fche m [ha_a_\_h
q _l^_h +
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Eh o h m_ l_ l G fch ce p _ lq _h^_h q cl `o l ^ c_ _ ch t_ fh _h Bi lg _h G o l t \ _ t _ c *
] b h o h a _ h + Am m ch ^ ^ c_ m ^ c_ a li `c_h = h `[ha m\o]b m n[\ _h ^ _ l _ ch t_ fh _h Oj[fn*
`i lg _h ) H à HHjj_) G à G c_`_l) C à C[og_h) O à C[og _hm_a_f+ D ch n_ l
^ c_ m _ h > o]bmn[\_h h i nc_ l_ h q cl hi ib ^ c_ d_q _ cfca _ = om^_bhoha ^ _ l O j[ fn`i lg +
F_ h []b ^ _g =o`nl_ `_ h ^ _ l O j [ fn_ h q [ l^ _h pil ^_h > o]bmn[\_h ^c_ O _ cn_h *

l_bdGYCaO*d C[C,B,>,J, VaC,B,>,J3
d W & > ,

=\\+ 1+

\ _t_ c]bhoha _h ))l_ +â % l_ ] b nm & ) ))fcâ % f ch e m & ) å^i +â %^ ijj _ fm_ cnca & i ^_l ))g _^ +â
%g _^ c[h & [ha _a _\ _h + @c_ = om^_bhoha ^ _ l O j [ fn_ h q cl^ g cn [ l[ \ cm] b _ h i^_l
lig cm]b _h V [b f_h .à0 b ch n_ l ^ _h _h nmj l_ ]b _ h ^ _h > o]bmn[\_h [ha_a_\_h +
I cn [ l[ \ cm]b _h V [b f_h q _l^ _h ^ c_ h c] b n mo\g o]im_h Oj[ fn_h ) g cn lig cm]b _h
V c``_ lh ^ c_ mo\g o]im_h O j[ fn_ h a _e _hh t_ c]bh _ n+

Eg Eh n_ l_ m m_ _ ch _ l _ ch b _ cn fc] b _h ch n_ lh [ nci h [ f_ h G olt\_t_ c]bhoha q [l_
^ _ l R i lm]b f[a pih R cf[ l*O [h]bi ) O j[h c_h ) ^ cme o n[\ _ f) ^ _ l [ fm G olt\_t_c]bhoha
^c_ = h `[ha m\o]b m n[\ _h ^ _ l a l c_ ] b fm] b _h > _t_c]boha q [b fn_ ) G à e_cfi m )
C à ah[nbi ) Q à o l[hi ) O à mn[ j b s fi %./ &+ S _m_h nfc] b _ l [ fm ^ c_ B _m nf_aoha
^_ l = \e ccltohamt_c]b_h _ lm] b _ ch n oh m ^ c_ A ch caoha nc\_l _ ch _ C l[^_ ch n_ cfo ha
^ _ l _ ch t_ fh _h O j[ fn`i lg _h to m_ ch + S cl m] b f[a _h `i fa _h^ _ C l[^o c_ loha pil7

P D = H H S E P V A N I K @ A H H %=\\ + .&

=+ L l c g [ l _ l C [ o g _ h

E+ C [bbW` ebS ^ fW` %H+à Oj+&

.+ C l[^_m %., 0& %^ c_ I oh^mj[ fn_ c m n a _m]b fi mm_h ) _m \ _ m n_ b n _ ch H cjj_hli n*
Åtcj`_f h [ ]b ] l[h c[ f) i ^ _ l _ ch _ ch nl[ o n_ l ch *p _ lb _ cf n_ H cjj_h mj[ fn_ i^ _l \ _ c^ _ m& +

/+ C l[^_m %/, 0& %\_c H cjj_hm]b fo `c \ _ m n_ b n _ ch ^ l_ c_ ]e ca _ l @ _`_e n ch ^_l
K \_lfcjj_ f[ n_ l[ f ^_m Lb cfnlog m) ^_l I om]ofom i l\ c]o f[ lcm .mn [ \ _ l h c] b n piff*
eigg _h a _ mj [ fn_ h à m o \ n i n [ f m H c j j _ h m j [ f n _ & +

0+ C l[^_m %0, 0& %^ c_ K \_lfcjj_ cm n \ cm tog J [m_h _ ch a [h a pi ffeigg _h
a _ mj [ fn_h à n i n [ f m H c j j _ h m j [ f n _ & +

@ c``_ l_ h nc[ f^ c[ a h i m ncm] b [\a _a l_h t n q _ l^ _h gcfm m_h ^ c_ H cj j _h mj [ fn_h /+
C l[^_m a _a _ho\ _ l ^ _h d_h ca _h H cjj_h mj[ fn_h 0+ C l[^_m) \_c ^ _h _h hi]b tom[nt*
fc]b _ ch _ D [ o n \ l c c ] e _ \_m n_b n+
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S cl o h n_ l n_ c f_ h ^ c_ m_ D [o n\ lcc]e_h hi]b ch \ l_ cn_ oh^ m]bg[cf_ oh^
`ob l_h mc*_ miq ib f \_c ^_h H cjj_h mj[ fn_h ) q c_ [o]b \ _ n ^ _h G c_ `_ l[j [ fn_h [h+
Eb l_ \ _mih^ _ l_ A lq [bhoha _ lm ] b _ ch n ohm ^_mb[ f\ q c]b nca ) q _ cf ^ c_ D [on*
\ lo ]e _h \_c ^ ijj _ fm_ cnca _h H cjj_h *G c_ `_ lmj [ fn_h oh^ ^ i j j _ fm_ cnca _h H cjj_h*
G c_`_ l*C [og _h *O _a_ f*O j[ fn_h ^o l]b cb l_ V cca_ fq cleoha [o` ^c_ O n_ ffoha ^ _ l
L l[ _g [r cff[ oh^ \_c ^ _h _ ch m_ cnca _h Oj[ fn_h [o` ^ c_ O n_ ffoha ^ _ l a _ mj [ fn_h _h
K \_le c_ `_ ln_ cf_ _ chq cle _h +

O ]bg [f_ D [o n\ lcc]e_h e _hh t_ c]bh _h q cl \_c ^_l G oltm]b l_ c\q _cm_ g cn [)
\ l_ cn_ D [o n\ lo ]e _h g cn \+

EE+ B [W XW d ebS ^ fW` %G +àOj+&

.+ C l[^_m #Ng$ %f_ c] b n_ A ch^_ ffoha cg = fp_i f[ l`_ lm[ nt cg >_l_ c]b ^_l
m_ cnfc] b _h O ]bh_ c^ _t[bh_ ) b [o `ca p_l\oh^_h g cn @ ijj_foha ^ _ l m_ cnfc]b _h
I cf]b m]bh_ c^ _t[bh_ à G c _ ` _ l l [ h ^ e _ l \ _ & +

/+ C l[^_m %/,m& %O j [ fn_ cg >_l_ c]b ^_m = fp_i f[l` _ lm[ nt _ m à m o \ n i n [ f _
G c _ ` _ l m j [ f n _ & +

0+ C l[^_m %0, 0& %O j [ fn\ cf^ oha \cm tog Bil[g _h ch] cm cpog à ni n[ f_ G^_`_l*
m j [ fn_ & +

>_c ^ i j j _ fm_ cnca _h G c_ `_ lmj [ fn_h 0+ C l[^_m cm n to \_ lo ]e mc]b nca _h ) ^[`c ^c_
L l[_g [r cff[ ibh_ e hi ]b _ lh _ R _l\ ch^oha to ^ _h m_ cnfc]b _h K \_le c_ `_ ln_ cf_h cmn+
D c_ l[o m _ la c\ n m c]b ) ^[`c ^ _ l S []bmnog mcg jofm) ^ _ l nc\_l ^c_ J [m_h m]b_ c^ _q [h^
cc\ _ l nl[a _h q cl^ ) h c] b n [o ` ^c_ m _ cnf c] b _h G c_`_ ln_ cf_ cc\ _ lnl[a _h q _l^_h e[hh )
mi^[> _ l m c]b [ ff_ ch ch m [ a cn n[ f_ l N c]b noha h []b pilh [o mq cle n+ @ol]b toa_ fh^_
S cleoha pih D [o n\ lo ]e_h %m c_b _ i\_h& e [h h d_^i]b ^c_ O n_ ffoha ^ _ l L l[ _ *
g [r cff[ h i lg [ f \ f_ c\_h + @ol]b _ ch m_ cnca _ D [o n\ lo]e_h q _l^ _h m_ cnfc]b _
O ]bq _heoha_h ^ _l L l[_g [r cff[ p _ lo lm[]b n+ A\_hmi e [h h _m to Pi lm cih_h og
^ c_ m [ a cnn[ f_ =]bm_ eigg_h+ @[ ^c_ ^ijj _ fm_ cnca _h H cjj_h *G c_`_ l*Oj[ fn_h oh^
H cjj_h *G c_ `_ l*C [og _h*O _a_ f*Oj[ fn_h ch cb l_ l L li\ f_g [nce hi]b o h _ l`i lm] b n_ l
m ch ^ [ fm _ ch m_ cnca _ O j[fn_h ) b [ f n_ h q cl _ m `o l hi nq _h^ ca ) ^ c_ O n_ ffohamg ia fc]b *
e _ cn_h ^_l L l[_g [r cff[ \ _mih^ _ lm to ^ c[ahi mnct c_ l_h +

.+ O [a cnn[ f_ =\q _c]boha ^_ l L l[_g [r cff[ 7
[& J i lg [fm n[h^
\& R ilm n[h^
]& N o]emn[h^
/+ P l[h mp _ lm[ f_ =\q_c]boha ^ _ l L l[_g [r cff[ pih ^ _ l I _^c[h_\_h_7
[& e_ ch _ O ]bq _heoha
\& O ]bq _heoha h []b fch e m
]& O ]bq _heoha h []b l_ ]b nm
0+ R _lnce x f_ =\q _c]bhoa ^ _ l L l[_g [r cff[ 7
[& J i lg [ fm n[h^
\& D i]b mn[h^
]& P c_ `m n[h^
@ol]b ^ c_ A ch `ob loha ^ _ l b c_ l _ lq [bh n_h > _alc``_ q [l_ _ ch _ _r[e n_

B _mnf_a oha ^ _ l O n_ ffoha ^ _ l L l[_g [r cff[ ch ^_h _ ch t_ fh _h L b[m_h ^_l >_*
b [h^ foha g iafc]b + =o`c_l^_g \ l[o ]b n_h ^ c_ m ch hp _ l^ h ^ _ lh ^ _h > _t_c]bhoha_h
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å j li nlo ^ c_ l n_ â \tq + å l_ nlo ^ c_ l n_ .. L l[ _g [r cff[ h c] b n g _b l [h a _q [h ^ n to q [l^ _h
oh^ q [ l_h `l*_c `zcl ^ c_ > _t_ c]bhoha ^ _ l L li nlo m ci h l[c^ N _nlo mcih cg e c_ z_ l*
i lnb i j [^ cm]b _h O chh_ %3) 5&+

>+ O _ e o h ^ # l _ l C [ o g _ h

E+ >Sg_W`eWYW ^ebS ^ fW` %O +à Oj+&

.+ C l[^_m %Rm& %O j [ fn_ cg >_l_ c]b ^ _ l Qpof[ à Q p o c f [ * > c j [ l n c n [ & +
/+ C l[^_m % /,m& % O j[ fn_ cg > _l_ c]b ^ _ l Qpof[ o h^ g cn g cn nf_ l_ h @ lcnn_ f

^ _m C [og _hm_a_fm à m o \ n i n [ f _ R _ . o g m j [ .. _ & +
0+ C l[^_m %0, 0& % ni n[ f_ O j [ fn_ ^_m C [og _hm_a_fm \ cm tol Oj ch [ h [ m[ fcm

j i m n_ lci l) ^ c_ d_^i ]b hi lg [ f [o ma_\ cf^ _ n cm n à n i n [ f _ R _ f o g m j [ f n _ & +

EE+ >Sg_W`ebS ^fW` %C+àOj+&

.+ C l[^_m #Ng$ % O j [ fn_ cg b ch n_ l_ h @ lcnn_ f ^_m b [ l n_ h C [og _hm à >_l_ c]b
^ _ l H [g ch[ b i lcti h n[ fcm i mmcm j [ f[ nch c à m o \ n i n [ f _ C [ o g _ h m j [ f n _ & +

/+ C l[^_m % /,0& %O j [ fn_ cg b ch n_ l_ h o h^ g cn nf_ l_ h @ lcnn_ f ^ _ m b [ l n_ h
C [og _hm&+ % Eh n_ l^ _h n[ fl[ og tq cm]b_h /+ L l[g i f[ l_h oh^ O _]b m d[b lg i f[ l_h à
m o \ n i n [ f _ C [ o g _ h m j [ f n _ & +

0+ C l[^_m %0, 0& %O j [ fn_ ^_m b [ l n_ h C [og _hm \cm tog Bi l[g _h ch] cmcpog à
n i n [ f _ C [ o g _ h m j [ f n _ & +

>_c ^ _h C [og _hm_a_f* o h ^ C [og _hmj[ fn_h o h n_ lm] b _ c^ _h q cl _r [e n tq c*
m]b _h mi f]b _h B [ ff_h ) ch ^ _h _h mc]b ^c_ O j[ fn_ hi ]b mo\g o]im `i lnm _ nt n) oh^
mi f]b _h B [ ff_h ) ch ^ _h _h ^ c_ O j [ fn_ e _ ch _ mo\g o]im_ B i lnm _ nto h a `ch^_ n+

@c_ C l[^o c_ loha pih mo\g o]im_h O j [ fn_ h h _bg _h q cl _h nmj l_ ]b _h ^ ^_h
C [og _hmj[ fn_h pil+

G ig \ ch[ ncih_h pih C [og _hmj[ fn_h oh^ mo\g o]im_h C [og _hmj[ fn_h q _l^_h
_ h nmj l_ ]b _ h ^ cb l_ l = om^_bhoha a_e _hh t_ c]b h _ n+ Qh^ tq [l _ l`i fa n ^ f_ > _t_c]b *
hoha ^ _ l h c]b n*mo\g o]i m_h O j[ fn_h g cn [ l[\ cm]b _h V c``_ lh ) q [b l_h ^ ^c_
= om^_bhoha ^ _ l mo\g o]im_h O j[ fn_h g cn lig + V [b f_h [ha _a _\ _h q cl^
%=\\+ /&+

?+ O j [ f n _ h ^ _ m j l c g [ l _ h o h ^ m _ e o h ^ [ ¢ _ h C [ o g _ h m
Oj[ fn\ cf^ oha _h ^ _ m j l cg [ l_ h oh^ m_ e o h ^ [ l_h C[og _hm q _l^ _h o h n_ l ^ _h

a f_ c]b _h C _mc]b nmj ohe n_h a _e _h h t_ c] b h _ n q c_ ^ c_ m i\_h [ha _a _\ _h qol^_ +
V o m[g g _ha_ `[† n q _ l^ _h mi ff n_ h ^ c_ p _ lm]b c_^ _h _h G ig \ch[ ncih mg ia fc]be_ cn_h
o h n_ l ^_g C _mc]b nmjohe n) i\ ^ c_ O j[ fneig \ ch[ ncih ^_h j lcg [ l_h oh^ m_ e o h *
^ [ l_ h C[og_h h c] b n^ o l]b a _b _h ^ i^_l ^ o l]b a _b _h^ ) ^+ b+ p i h _ ch [h ^ _ l a _ nl_ h h n
i ^ _ l ch _ ch [h ^ _ l o\_ la _b_h^ ) \ _ nl c` ` n %=\\+ 0&+

E+ J c]b n^ o l]ba _b _h^ _ O j[ fneig \ ch[ ncih _h )
EE+ @ o l]ba_b_h^_ O j [ fne ig \ ch [ nci h _h %=\\+ 1&+
S cl b [\ _h ^ c_ H cjj_h *G c_ `_ l*C [og _h *O _a_ f*Oj[ fn_h m_ cn .631 h []b ^ c_m_g

O]b_g [ ^ c[ a h i m nct c_ l n oh^ ch ^_h G l[h e _h j [j c_ l_h [o `a _t_ c]bh _ n+ @[\_c t_ca*
n_h mc]b ^ c_ G olt\_t_ c]bhoha_h ^ _ l \ cmb _ lca _h O ]b l_ c\q _cm_ mi o\_lf_a _h ) ^[`c
q cl mc_ cg G fch ce ma _\ l[o ]b ho l h i ]b [hq _h^_h + @f_ Qg mn_ ffoha a _ m n[ f n_ n_
m c]b ch `i fa _ ^ _ l R i ln_ cf_ _ ch `[ ]b oh^ l_ c\ohamfi m+

2-



R M K 9 E E = F > 9 K K M F ?

@c_ A ch n_ cfo ha ^ _ l H cjj_h *G c_ `_ l*C [og _h*O_a_ f*Oj[ fn_h _ l`i fa n hi]b cgg _l
o h n_ lm] b c_ ^ fc] b h []b p _ lm]b c_^ _h _h C _mc]b nmjohe n_h + @c_ b _o n_ [ ffa _g _ ch
[ h _ le [ h h n_ _g \lsi fia cm]b_ A ch n_ cfo ha h []b G _lh [b [h oh^ O n[ le .mn d_^i]b
h c] b n a _h cca _h^ o h n_ la fc_ ^ _ ln + Am q cl^ ^_mb[ f\ _ch_ @ l_ cn_ cfoha ^ _ l H cjj_h*
G c_`_ l*C [og _h *O _a_ f*Oj[ fn_h pi la _m]b f[a _h o h n_ l \ _ mih^ _ l_ l > _lo]emc]b nc*
aoha ^ _ l D [o n\ lo ]e_h oh^ ^_l O n_ ffo ha ^ _ l L l[_g [r cff[ +

K MEE9JQ

Gb LYfa]bc`c[m cZ ;\Y]`c'[bUh\c'dU`Uhc'jY`c'gW\]g]g

F+ G i ] b

Pb_ p[lciom `ilg m i` fcj) d[q ) j[ f[ n_ [h^ mi`n j [ f[ n_ ] f_`nm [l_ mncff \_cha
]f[mmc`c_^ ^ c``_ l_h nfs [h^ `lig ^ c``_ l_h n jichnm i` pc_q+ Pb_ b cnb _ lni a_h_l[ ffs l_ *
]iahct_^ _g\lsifiac][f ] f[mmc`c][ncih []]il^ cha ni G_lh[b[h [h^ On[le cm) biq_p_l)
hi n mo ``c] c_h nfs mo\^cpc^_^+ Pb_ [o nbilm) nb_l_`i l_ ) moaa_mn [ nl_\ f_ ^cpcmcih i`
?b_cfi*ah[nbi*j[f[ni*p_fi*m]bcmcm q cnb mj_]c[f l_a[l^ ni mech \lc^a_m [h^ nb_ jimcncih
i` nb_ jl_g [rcff[ +

N w O QIw

= Eã[ c^ _ ^_ f[ n_ lg chi fi a c_ ^o \_]*^_*fc_p l_

F+ G i ] b

H_ \_]*^_*fcûpl_ _mn _h]il_ nio dio lm ]f[mmy j[l f_m [o n_o lm O f[ \[m_ ^_ ^ c``yl_h nm
[mj_]nm+ H[ ]f[mmc`c][ ncih _g\lsifiacko_ ^_ G _lh[b[h _ n ^_ On[le) do mko ã[fi lm l_]ihho_
j[l niom) h_ jimû^_ jio ln[h n j[m [mm_t ^_ miom*^cpcmcihm+ ?ã_mn jiolkoic f_m [o n_o lm
ihn nx]b y ^_ ly[ fcm_ l oh_ ]f[mmc`c][ncih _h nli cm il^l_m) l_p_h[h n ^_ f[ jimcncih ^_m
jlch]cj[or jihnm ]ihdih]nc`m mc \c_h ko_ ^_ ]_ff_ ^_ .ãim ch n_lg [rcff[ cl_ + ?ã_mn _ff_
koãcfm jlijim_h n ]c*^_mmom+

N A O Q I A J

KcVfY `U FcaYbW`UhifU XY `Ug WUj]XUXYg XY `cg `UV]cg& XY` aUl]`Uf m XY` dU`UXUf
V`UbXc

F+ G i ] b

H[ ]f[mc`c][]c{h ^_ f[m ][pc^[^_m ^_ fim f[\cim) ^_f g [rcf[l s ^_f j [ f[^ [ l \f[h^i)
m_ b[]_ ]ihmn[h n_g _h n_ ni^[pz[ m_a|h ^ c`_l_h n_m johnim ^_ pcmn[+ Dis _h ^c[) f[
a_h_l[ fg _h n_ l_]ihi]c^[ ]f[mc`c][]c{h _glcif{ac][) b_]b[ jil G _lh[b[h s On[le) hi
_mnx ni^[pz[ mo `c] c_h n_g _h n_ ^_m_]b[^[+ Lil _mi m_ jlijih_ f[ nlcj f_ ]f[mc`c][]c{h
^_ f[m ][pc^[^_m ^_ fim f[\cim) ^_f g [rcf[l s ^_f j[ f[^[ l \f[h^i ]ih oh[ ]ihmc^_l[*
]c{h j[ lnc]o f[ l ^_ fim n[\cko_m g _g\l[himim s f[ jimc]c{h ^_f jl[_g [rcf[l+

2.
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.+ :Yh\aUbb& O(4 @nm]b+ Onig[n+ 6) .1)
312à22) .631+

/+ :cYb][4 H_cn`[^_h ^_l Ahnq c]efoham*
a_m]b c]b n_ ^_m I_hm]b_h+ 2+ =o`f+)
Pbc_g_ R_lf[a) H_cjtca .624+

0+ :if]Ub& >(4 @nm]b+ Onig[n+ .1) 6) 4-0à
-4) .631+

1+ :if]Ub& >(4 =]n[ ?bcl+ j f[mn+ /) 3) 55à
..0) .631+

2+ ;f][bcb& B( D(4 @c_ D [m_hm]b[ln_ oh^
^c_ C[og_hmj[fn_ cg N[bg_h ^_l
C _mc]bnmmj[fn_h + Eh Mochn_mm_ht 2)
.à5) N_`+ .1-4) .63-+

3+ >`Uh\& A(4 G c_`_l[hig [fc_h ^ol]b
B[fm]bmn_ ffoha ^_l L l[_g [rcff[ oh^

cb l_ nb _ l[j_o ncm]b_h >_b[h^foham*
g iafc]be_cn_h %hi]b h c]b n _ lm]b c_h_h &+

4+ @Uf_]bg& ;`cmX K(4 Lf[mn) l_]ihmnl
Oola+ /6) .) 0.à06) .63/+

5+ @YfaUbb @(4 j_lmih f+ I cnn_cfoha+
6+ CYfbU\Ub& >(& KhUf_4 Lf[mn) l_]ihmnl+

Oola+ //) 2) 102à11.) .625+
.-+ CcW\& B(4 @nm]b+ Onig[n+ .0) 6) 33-à

333) .630+
..+ JcgYbh\U`& O(4 Oj_tc_ff_ V[bh*) Ioh^*

oh^ G c_`_l]b clola c_ + F+ =+ > [lnb R_l*
f[a) H_cjtca .62.) .630+

./+ N]`Uf'KUbW\c4 Lf[mn) l_]ihmnl+ Oola+
0-) /) /30à/33) .63/+
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=?P = ? D E N Q N C E = A L H = O P E ? = A à 5) .) .633

Qhcp_lmcns @ _j[lng _hn i` L f[mnc] Oola_ls) >lhi %?t_]bimfip[ec[&
@ cl_]nil7 R+ Do\xö_e) I+ @+) ?O]+

;GF?=FAL9D E9D>GJE9LAGFK G> L@= 9MJA;D=
9F< L@=AJ J=;GFKLJM;LAGF :Q 9 F=O E=L@G<

H + > = ° E J G =

S_ b[p_ h i n \__h m[ ncm ` c_ ^ q cnb nb _ j l_ m _ h n l_ mo fnm i` l_]i h m nlo ] nci h
i ` nb _ [o l c] f_ m ) ch ]iggih q cnb i nb _ l j f[ m nc] mo la_ihm+ Pbcm [ m m_ l nci h cm ]ih *
`clg _^ \s nb _ g [hs h_q mo la c][ f g _ nbi^m [h^ j li ]_^o l_ m ^ _m cah_^ ni cg *
jlip_ nb _ l_ mo fnm ch [o l c] o f[ l h _ij f[ m ns + I[hs j lig ch _h n j f[ m nc] mo la_ihm

Bca+ c+

b [p_ l ca b nfs ][ ff_^ nb _ l_ ]i h m nlo ] nci h i` nb cm ]ig j fc][ n_^ i la[h nb _ ]lor
g _^ c]i log ä [m c n ch [ m_h m_ ^ig ch[ n_ m nb _ b _[^ [h^ ]ig j f_ n_m nb _ mj_] c`c]
jbsmciahig s i` _p_ls ch^ cp c^o[f+ S_ l_] [ ff nb _ q il^ m q cnb q b c]b = ][^_g c]c[h
>olc[h ch nli ^ o ]_ m b cm ]b [j n_ l ih nb_ l_]i h m nlo ] nci h i` nb_ [o l c] f_ m ch b cm
jo\ fc][ ncih 7

âL f[ m nc] mo la _ls ][h hi n ] l_ [ n_ mo]b [ ]ig jf_r fs g i^_ ff_^ `i lg [ ncih [m
nb _ hi lg [ f [o lc] f_ + En ] [h ihfs j li^o]_ [ `i lg [ ncih q bc]b lioab fs fiiem fce _
[ hi lg [ f [ o l c] f_ ä +

.,



Bca+ /+ Bca+ 0+

Bca+ .) /) 0 mbiq nb_ l_ mo fnm i` l_]ih m nlo ] ncih i` nb _ [o lc] f_m omcha no\_^ `f[jm `lig
nb_ [lg q cnb [ `l[g _q ile i` [o nia_hiom ][lncf[a_ ch ]iha_h cn[ f g [f`ilg [ncihm i` nb_

[olc]f_m+

S cnb nb cm ch g ch^ ) q_ m n[ l n_ ^ ni q i le i o n [ h _q g _ nbi^ q b c]b b [ m \__h
o m_^ ch io l ^ _j [ l ng _h n m ch ]_ .625+

Pb_ `i lg _ l g _ nbi^ i` l_ ] i h m nlo ] nci h o m_^ [ n nb _ ^ _j [ l ng _h n ][h \_ m[ c^
ni b[p_ \ __h ^_p_ fij_^ `lig nb _ ] f[ mm c] j li ]_^o l_ \ [m_^ ih [ no\_^ `f[j `lig
nb _ [lg il h _]e ) i l nl [ h m `_ l l _ ^ `lig [hs j [ l n i` nb _ \i^s+ = p[ls cha fs
j _ l `_ ] n g i^_ ff_^ j c_ ]_ i` ][ l ncf[ a _ q [m nb _ h cg j f[h n_ ^ ch ni nb _ j l_j [ l_ ^ `f[j )
`i lg cha nb _ `l[g _q i le i` nb _ [o lc] f_ + Pb_ >lhi @ _j[ lng _h n o m_^ nb cm g _nbi^ )
b _ l_ \ lc_ `fs ^ _m]lc\ _^ ) ip_l [ j _ lci ^ i` .- s _[ lm ) ni l_ ] i h m nlo ] n .16 [o lc] f_ m
ch ]i ha _h cn[ f g [ f`i lg [ nci h m i` p[ls cha ^ _a l_ _m i` m_p_lcns ) ch .5 h _i j f[ m nc_ m
`i l ni n[ f nl[og [ nc] fi mm [h^ /. l_ ] i h m nlo ] nci h m `i l j [ l n c[ f nl[ og [ nc] fimm+
= fnbioab cn cm h i n nb _ jo lji m_ i` nb cm j [j _ l ni g [e_ [ ]ig j[lcmih \_ nq __h
nb_ h_q g _nbi^ [h^ nb _ `i lg _ l j li ]_^ o l_ [ `_q i` nb _ l_ mo fnm i` l_ ] i h *
m nlo ] nci h i` nb _ [o lc] f_ ch nb cm j l_p cio m j _lci^ [l_ a cp_h ch cffo m nl[ nci h %B ca +
.) /) 0&+

Pb_ l_ ]i h m nlo ] nci h i` nb _ [o lc] f_ \s nb _ no\_ `f[j g _ nbi^ b [ m m_p _ l[ f
^ cm[^p [h n[a _m + B clm n) c n n[ e _ m [ fiha ncg _) [ n \ _ m n 2 s _[ lm ) i ` n_h .- i l g il_+
O_]ih^ fs ) nb _ l_^o ]_^ m_h m cncp cns i` nb _ no\_^ `f[j _h n[ cfm ch [^ _k o [ n_ j li *
n_ ] nci h i` nb _ l_ ] i h m nlo ] n_ ^ [o lc] f_ `lig [] ] c^ _h n [h ^ `li m n*\ cn_ + Pb_ nl [ h m *
j f[ h n_ ^ me ch i ` n_h b [m [ m nl ce ch a fs ^ c` `_ l_ h n ]i fiol) ` l_ k o _h nfs [ ] ]_h no [ n_^

/.



\s nb _ cg j _ l`_ ] nci h i` c nm `ilg + Eh mogg [ncih ) cn ][h \_ m[ c^ nb [ n nb _ a l_ [ n
^ _g [h^ m g [^_ \s nb cm g _ nbi^ ih \i nb j [ n c_ h n [h^ mo la _ih [ fce _ ) q _l_ hi n
[ fq [s m l_q [ l^ _^ \s [ ` ch [ f l_ mo fn q b c]b q [m mo ``c] c_h nfs aii^ ni m[ ncm `s
_ c nb _ l i` nb_g +

Pb_ [\ip_ `ca o l_ m mbiq nb [ n io l m_ lc_ m i` j [ nc_ h nm q [m g [^_ oj j l_ *
^ig ch[h nfs \s nb _ l_ ]i h m nlo ] nci h i` ]iha _h cn[ f g [ f`i lg [ ncih m ) h _p _ lnb _ f_ mm )
nb _ h_q g _nbi^ q [m _ f[\i l[ n_^ ih j i m nn nl[ og [ nc] ^ _ `_ ] nm i` nb _ [o lc] f_m + Eh
[^ o fn j [ nc_ h nm ) q bi [l_ g il_ fce _ fs ni mo ``_ l ch do lc_ m ) nb _ ]i h m n[ h n ]ih *
` ca o l[ nci h i` nb _ b _[^ [h^ nb_ j liji lnci h m i` nb _ `[]_ [ l_ [ fq [s m [h
[^ p [h n[a _ + En q [m [ fmi hi n q cnb io n cg ji ln[h ]_ nb [ n nb _ m_ j [ n c_ h nm q _l_ [hr ciom
ni a _ n nb _ l_]i h m nlo ] nci h ]ig j f_ n_^ ko c]e fs [h^ q cnb \ _ nn_ l l_ mo fnm + Pb_ h_q
g _nbi^ q [m [ fmi om_^ q cnbio n _r]_j ncih ch nl_ [ nch a ]iha _h cn[ f ^ _ `_] nm ) q b_l_
h [ no l[ ffs mig _ h_q ]ih m c^ _ l[ nci h m q _l_ h _]_mm[ ls + P b_m_ q cff \_ ^ cm]o mm_^
f[ n_ l +

Kol h _q g _nbi^ cm) ch j lch ] cj f_ ) [ g i^ c`c][ ncih i` nb _ g _nbi^ i` P[ht_l
[h ^ ?ihp_lm_) q cnb mig _ i lca ch [ f mi fo ncih m h i n j l_p cio mfs ^_m] lc\ _^ ch nb _
mj _ ] c[ fcm n fcn_ l[ no l_ +

Kol ` cl m n i lca ch [ f g i^ c`c] [ nci h cm ni o m_ [ ^oj fc] [ n_^ `f[j `lig nb _ h _]e
ni `i lg nb _ mi ` n j [ l nm i` nb _ fiq _l nb cl^ i` nb _ [o lc] f_ + Pbcm cm ^ih_ [ n nb _

Bca+ 1[+ Bca+ 1\+

Bca+ 1[+ Pin[f jimnnl[og [nc] fimm i` nb_ f_ `n [o lc] f_ q cnb j [ lnc[ f [ nl_ m c[ i` nb_ _r n_lh[f
[o^ cni ls g _[nom+ à Bca+ 1\+ ?ih^cncih 2 s_[lm [ ` n_ l nb _ l_]ihmnlo] ncih i` nb_ [o lc] f_

\s nb_ h_q g_nbi^ l_jiln_^ +

22



Bca+ 1]+ Bca+ 1^+

Bca+ 1]+ Ii^_ffcha i` nb_ ][lncf[a chiom me_f_ nih q cnb hog _liom j_l`i l[ ncihm+ à
Bca+ 1^+ ?ih^cncih [`n_ l nb_ ]igjf_ncih i` nb_ `clm n mn[a_+ Pb_ `f[j `lig nb_ h_]e

b[m \__h ^l[q h ch [ n nb _ fiq _l jif_+

Bca+ 1_+ @_n[cf_^ jbi nia l[jb i` h_q fs l_]ih mnlo ] n_^ [o lc] f_ [ ` n_ l nqi ij_l[ncihm+

/0



Bca+ 2[+ Bca+ 2\+

Bca+ 2[+ ?iha_hcn[f g [f`ilg [ncih i` nb_ lca b n [olc]f_ q cnb [ nl_ m c[ i` nb_ _r n_lh[f
[o^cnils g_[nom+ à Bca 2\+ Ii^_ff_^ ][lncf[a chiom me_f_ nih q cnb me_n]b i` `o no l_

[o lc] f_ ch ni q bc]b nb_ ][lncf[a_ qcff \_ cg jf[hn_^ mo\]on[h_iomfs +

m[g _ m n[ a _ [m nb _ m_ j [ l[ nci h i` nb _ ][ lncf[ a ch io m me _ f_ ni h `lig nb_ n_g ji l[ f
\ih_+ Pb_ m_]ih^ `[ ] ni l cm nb _ nb c] e h _ m m i` nb _ ] [ l ncf[ a _ i` io l cg j f[h n) q b c]b
[p _ l[a _m [\io n . gg ip_l nb _ q bif_ [ l_ [ [h^ `ch [ ffs ) hog _liom j _ l`i l[ nci h m
[ l_ g [^_ ch cn+ Pbcm g _ nbi^ cm cf fo m nl[ n_ ^ ch Bca+ 1[) \) ]) ^) _+

Eh ]iha _h cn[ f ^ _ `_ ] nm q cnb lo ^ cg _h n[ ls bsjij f[ m nc] [o lc] f_ m [h^ _p_h
[ nl_ m c[ i` nb _ _r n_ lh [ f [o ^ cni ls g _[no m ) q _ om_ [ ^ c` `_ l_ h n mo la c][ f m_ko_h]_
`lig nb [ n _g j fis_^ jl_p ciomfs + Ji [ nn_g j n cm g [^_ ni nl[ h m `_ l nb _ m_ lo *
^ cg _h n[ ls j [ l nm ni q cnb ch nb _ ] cl]og `_l_h]_ i` nb _ `o no l_ j f[ m ns + Pbcm i j _ l[ *
ncih cm j i m njih_^ oh ncf [ ` n_ l nb_ cg j f[h n[ nci h i` nb_ ][ lncf[ a ch i o m me _ f_ ni h
q b_h nb _ ` ch [ f \ ioh^[ lc_ m i` nb _ `o no l_ [o lc] f_ b[p_ [ fl_ [^ s \__h ^_fcg cn_^ +
Pbcm g _ nbi^ b [m nb _ [^p [h n[a _ i` j _ lg cnnch a g il_ j _ l`_ ] n g i^_ ffcha i` nb _
l_ ] i h m nlo ] n_ ^ [o lc] f_ m ch ]_ ) q cnb q c^_ g i\ cfct[ ncih ch [ h ih *m][ ll_^ n_ ll[ ch )
mo ``c] c_h n aii^ me ch ]ip_l cm i\ n[ ch_^ `i l ] l_ [ nch a nb _ g o fncl_ fc_ ` i` nb _
[o lc] f_ + B ch[ ffs ) g [ n_ l c[ f cm i\ n[ ch _^ `lig nb_ ] l[h c[ f j [ l n i` nb _ bsjij f[ m nc]
i o na liq nb m ni ] l_ [ n_ [ \ fch^ l_] _ mm b[p cha nb _ [j j _ [ l[h ] _ i` nb _ io n_ l j [ l n
i` nb _ [o ^ cni ls g _[nom + Pb_ nqi ij_l[ ncih m ) c+_+ cg j f[h n[ nci h i` nb_ ] [ l ncf[ a *
chiom me _ f_ ni h [h^ nb _ nl[ h m `_ l i` nb _ `f[j q cnb nb _ `i lg [ ncih i` nb _ [o^ cni ls
g _[ no m ) c` h _] _ m m[ ls ) [ l_ ][ ll c_ ^ io n ^o lcha ih_ [^g cmmcih ni b i mj cn[ f) [ n [h
ch n_ lp [ f i` 0à1 q __em+ Pb_ j li ]_^o l_ cm mbiq h ch Bca+ 2+

24



Bca+ 2]+ Bca+ 2^+

Bca+ 2]+ ?ih^cncih [ `n_ l cg jf[h n[ ncih i` nb_ ][lncf[a chiom me_f_nih + Pb_ bsjijf[mnc]
fi\_ b[m \__h li n[ n_^ chni ]i ll_] n jimcncih [h^ nb_ a fi\o f[ l io na liq nb cm \_cha om_^
ni `ilg [ \fch^ l_]_mm `i l nb_ _r n_ lh[ f [o^ cni ls g _[nom) [ `n_ l no lh cha cn chmc^_ ion+ à
Bca+ 2^+ S_ff b_[f_^ cg jf[h n q cnb nl[h m`_ l i` fi\_ [h^ h_q fs `ilg_^ g _[nom+ ?ih*

^cncih \_`il_ m_j[ l[ ncha ][ lncf[a_ `lig n_g jil[f \ih_+

Bca+ 2_+ Bca+ 2`+

Bca+ 2_+ O_j[l[ncih i` nb_ ][ lncf[a chiom cg jf[hn+ à Bca+ 2`+ Pb_ l[q mol`[]_ f_`n
cm ]ip_l_^ \s [ `l__ me ch al[`n+
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Bca+ 2a+ Bca+ 2b+

Bca+ 2a+ Bcr[ncih q cnb ]igjl_mmcih i` nb _ mech a l[ ` n q cnb [ a[ot_ j[^+ à Bca+ 2b+
B ch[f ]ih^cncih i` h_q fs l_]ihmnlo] n_^ [olc]f_+

Bca+ 2c+

Bca+ 2.+ Rc_q `lig nb_ \[]e i` b_[f_^ Eh me ch a l[`n+ Pb_ l_]ihmnlo] n_^ [olc] f_ mn[h^m
[ n nb_ ]i ll_] n [olc]o fi]_jb[fc] [haf_+
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Pb_ h_q g _nbi^ ^_m] lc\ _^ b [m [ hog \_l i` [^p [h n[a _ m + Pb_ l_ ] i h m nlo ] nci h
i` nb _ [o l c] f_ cm l_ f[ ncp _ fs f_ mm _r [ ] nch a nb [ h q b_h o m ch a no\_^ `f[j j f[ m ns
[h^ ][h [ fg i mn \_ ]ig j f_ n_^ ch /à0 ij _ l[ nci h m [ n 0à1 g ih nb ch n_ lp [ fm + Eh
[^ ^ cnci h ni b [p cha [ g il_ h [ no l[ f mb [j _ ) nb _ m_h m cncp cns i` nb _ [o l c] f_ cm
g [ ch n[ ch _^ mch ]_ nb _ me ch i ` nb _ [ h n_ l ci l mo l`[ ] _ l_g [ ch m ]ihh _] n_^ q cnb
cnm m cn_ i` i lca ch q b c]b cm q _ff mo jj fc_^ q cnb p_mm_ fm [h ^ h_lp _ m + = `o l nb _ l
a l_ [ n [^p [h n[a _ ip_l no\_^ `f[j j f[ m ns cm nb _ ch ]ih mj c]oio m [h^ hi lg [ f
me ch ]i fi l[ nci h i` nb _ l_ ] i h m nlo ] n_ ^ [o lc] f_ [h ^ cnm [ fg i m n h i lg [ f nb c] e h _ m m
[h^ h [ no l[ f _ f[ m nc] cns + L _ lb [j m cnm ih_ l_ f[ ncp _ ^ cm[ ^ p [h n[a _ cm nb _ [a_ [ n
q b c]b nb _ i j _ l[ nci h ][h \_ j _ l`i lg _^ + Pbcm g o mn \_ ji m nj i h _^ o h ncf [ ` n_ l
.- s _[ lm i` [a_ q b_h [h [^ _ko [ n_ [g ioh n i` ][ l ncf[ a ch i o m g [ n_ l c[ f cm [p [ cf*
[\ f_ q b c]b cm _ m m_ h nc[ f `i l i\ n[ ch ch a [ aii^ l_ mo fn + S_ ^i h i n ojbi f^ nb _
o m_ i` [ ffi j f[ m nc] g [ n_ l c[ f [h ^ b[p_ h i n _p_h `ioh^ big ij f[ m ns m[ ncm `[ ] ni ls
ch g [hs ][m_m+ Eh j l ch ] cj f_ q _ g i^_ f nb _ ] [ l ncf[ a ch i o m me _ f_ ni h `lig [o ni *
a_hio m lc\ ] [ l ncf[ a _ [h ^ q_ acp_ j _ lg [h _h n l_ ]i h m nlo ] nci h j l_ `_ l_h ] _ ip_l
_j cnb _m_m +

O Q I I = N U

= ^_m] l cj nci h cm a cp_h i` [ h _q g _nbi^ i ` l_ ] i h m nlo ] nci h i` nb _ [o lc] f_
q b c]b b [ m \__h ch o m_ [ n nb _ Q h cp_lmcns @ _j[ lng _h n i` L f[ m nc] O o la_ ls ch
>lhi mch ]_ .625 `i l nl_ [ nch a ]i h a _h cn[ f g [ f`i lg [ nci h m [h ^ j i m nnl[ og [ nc]
^ _ `_ ] nm + E n cm \ [m_^ ih nb _ g _ nbi^ i` P [ht_l [h^ ?ihp_lm_ q cnb nb _ ch nli *
^o] ncih i` h _q g i^ c`c][ ncih m + = g o]b mb i l n_ l ncg _ cm h _] _ m m[ ls ni ]ig j f_ n_
l_ ]i h m nlo ] nci h nb [ h q b_h o m ch a [ no\_^ `f[j `lig nb _ [lg + Pb_ j [ n c_ h n cm
_rjim_^ ni f_ mm m nl [ ch mi nb [ n nb _ g _ nbi^ cm mo cn[\ f_ `i l i f^ _ l j _ij f_ + Pb_
[o nb i lm [ l_ ]ig j f_ n_ fs ijjim_^ ni nb _ om_ i` [ f fi j f[ m nc] g [ n_ l c[ f+

N w O Q I w

DYg aU`ZcfaUh]cbg Wcb[sb]hU`Yg XYg dUj]`]cbg X~cfY]``Y Yh `Yif fsWcbghfiWh]cb
dUf ibY bcijY``Y ash\cXY

H+ > [ ¢ c h e [

Hã[o n_o l ^y] lcn oh_ hiop_ff_ g ynbi^_ ly]ihmnlo]ncp_ ) ^ih n ih m_ m_ l n [ >lhi
^_jocm L[h .625 hih j[m m_o f_g _h n ]b_t f_m g [f`ilg [ncihm ]ihayhcn[ f_m) g[cm ^_ gyg_
]b_t f_m j[pcfcihm ^ãi l_cff_ g oncfym j[l f_ nl[og [ncmg _+

?_nn_ hiop_ff_ g ynbi^_) _h jlch]cj_) m_ l_jim_ mo l f_ nl[ cn_g _h n ^_ P[ht_l _n
^_ ?ihp_lm_) g[cm _ff_ _mn []]igjfc_ j [ l ^_ hiop_[or nl[ cn_g _h nm [chmc ko_ j [ l ^_m
g i^c`c][ncihm+ ?_nn_ hiop_ff_ g ynbi^_ ^_ hyijf[mc_ ^_m j[pcfcih ^ãi l_ cff_ jlijim_
\_[o]ioj ^_ ^[p[h n[a_m hih j[m m_o f_g _h n [o g [f[^_) g [cm [ommc [ .ãi j yl[ n_o l
foc*gyg_+ Ah pif]c ko_fko_m*ohm7

H[ ly]ih mnlo ] ncih ^o j[pcfcih ^ ãi l_ cff_ _mn ú oh_ ^oly_ ]ihmc^y l[\ f_g _h n []]iol*
]c_ [ .ãya[l^ ^_m j f[mnc_m [ .ã[c^_ ^o f[g \_[o jy^c]ofy ^_ Eã[p[h n*\l[m+

Aff_ _ m n \_[o]ioj gichm ayh[h n_ jiol f_ g [f[^_ ]_ koc hiom j_lg _n ^ã_hnl_*
j l_h^ l_ ]_m l_]ihmnlo] ncihm g_g_ ]b_t f_m g [f[^_m ^ã[a_ gol_+

H_ gig_hn `[pil[\ f_ ^_ f[ ly]ihmnlo] ncih ^o j[pcfcih ^ãi l_ cff_ mo lj[mm_ .ã[a_
^_ ^cr [hm) mo cp[h n l_pi fo ncih jbsmcko_ ^o g [f[^_ l_mj_]nc`+
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= j [ l n ^_ .ã[mj_] n hilg [f ^o j[pcfcih ^ ãil_cff_ oh_ m_hmc\ ffcny hilg xf_ mc \f_h
ko_ f_ n_ ch n hilg [f ^_ f[ j_[o l_ m n_h n ]ihm_lpym+

Mo[h^ x f[ j f[mnc_ ^_m j[pcfcihm ^ ãil_cff_ f_m [o n_o lm m_ mih n nio diolm m_lpf
^ ã[o ni nl[h mj f[h n ][lncff[a ch_or ) koãcfm _h fûp_hn ^_ f[ ]{ny ^o g [f[^_ l_mj_]nc`+ @_
jlch]cj_) .. m ãijjim_ ^ R[ffijf[mnc_ ^_ h ãfg jiln_ ko_ff_ ilcach_+

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

9b[YVcfYbY E]Z]V]`Xib[Yb XYf G\faigW\Y`b ibX ]\fY JY_cbghfi_h]cb a]hhY`g
Y]bYf bYiYb EYh\cXY

H+ > [ ¢ .h e [

Am q cl^ _ch_ h_o_ N _eihmnloencihmg _nbi^_ \_m]blc_\_h) ^c_ m_ cn ^_g F[bl_ .625
[h ^_l Gfchce `cfl j f[mncm]b_ ?bclolac_ ch>lohh miqibf \_c eiha_h cn[ f_h Ic>*
\cf^oha_h [fm [o]b \_c jimnnl[og [nfm]b_h K blgom]b_f^_`_en_h tol =hq_h^oha
a _ f[ h a n

Qhm_l_ h_o_ I_nbi^_ a_bn cg Llchtfj pih ^_l I_nbi^_ h[]b P[ht_l oh^ ?ihp_lm_
[om) .mn d_^i]b ^o l]b piffca h_o_ ij_l[ncp_ A chalc``_ oh^ Ii^c`ce[ncih_h a_e_hh*
t_c]bh_n+ @[m h_o[ lnca _ ij_l[ncp_ Rila_b_h \_c K blg om]b_fh_ijf[mnce_h \ lcha n g [h]b_
Riln_cf_ miqibf `o l^_h L [nc_h n_h [fm [o]b `ncl ^_h K j_l[n_ol g cn mc]b+

@c_ @[o_l ^_l K blg om]b_fl_eihmnloe ncih .mn a_a_ho\_l ^_l L f[mnce g cnn_ fm ^_m
no\o f[ l_h b[jj_hm pig =lg q _m_hnfc]b p_leoltn+

@c_ Kj_l[ncih m n_ ffn _ch_ a_lcha_l_ >_f[mnoha ^_m L[nc_h n_h ^[l oh^ ^_mb[f\
a _ m n[ nn_ n ^c_ h_o_ I_nbi^_ _ch_ N_eihmnloencih [o]b \_c [ fn_ l_h G l[he_h+

D chmc]b nfc]b ^_m = fn_lm _ l`ob l ^c_ Eh^ ce[ncih ^_l N _eihmnloencih _ch_ R_l*
m]b c_\oha o\_l ^c_ V_bhd[bl_mal_ht_ bch[om) d_ h[]b ^_l jbsmcm]b_h Ahnq c]efoha ^_m
L[nc_h n_h +

@c_ h_o_ I_nbi^_ a_q [blf_ cmn_ n [o`c_l _ ch _ l h [ no lfc]b _ l_h Bilg [o]b hilg xf_
Ag j`ch^ fc]be_cn oh^ D [o nc[l\_ ^_l Kblgom]b_f+

Bcfl ^c_ Kblgom]b_fj f[mnce p_lq [h^_h q cl a loh^m^ntfc]b _ch ehilj_fca_m =oni*
nl[h mj f[h n[ n) ^[m _ ch_l Ncjj_ _hnhigg_h q cl^+ L lchtcjc_ff f_bh_h q cl ^c_ R_lq_h^oha
_ch_m d_a fc]b_h [ ffij f[mncm]b_h I [n_lc[ fm [\+

N A O Q I A J

DUg aU`ZcfaUW]cbYg Wcb[sb]hUg XY `U Uif]Wi`U m gi fYWcbghfiWW]ub dcf aYX]c
XY ib biYjc ashcXc

H+ > [ ¢ .h e [

=koc m_ ^_m]lc\_ oh ho_pi jli]_^cg c_hni ^_ l_]ihmnlo]]c{h ) _f ]o[f b[ mc^i
om[^i _h f[ ?fzhc][ ^_ ?cloaz[ Lfxmnc][ ^_ >lhi) ^_m^_ _f [`ci .625) _h _f nl[ n[g c_h ni
^_ fim ^_`_]nim ]ihayhcnim) [mc ]igi n[g\cyh ^_ fim ^_`_]nim ^_ f[ [o lc]o f[ ^_mjoym
^_ oh []]c^_hn_+

Jo_mnli ho_pi gyni^i m_ ^_lcp[ jlch]cj[fg _hn_ ^_ fim jli]_^cg c_hnim ^_ P[ht_l
s ?ihp_lm_+ L_li _mnx ]igjf_n[^i ]ih [faohim jli]_^cg c_hnim s gi^cnc][]cih_m
]ig jf_n[g _hn_ ho_p[m+
Af nc_gji j [l[ f[ l_]ihmnlo]]c{h ^_ f[ [o lc]o f[ b[ mc^i ]ihmc^_l[\ f_g _hn_ []iln[^i
_h ]igj[l[]c{h ]ih f[ j fxmnc][ ko_ oncfct[ oh[ ]o\ c_ ln[ ^_f \l[ti+

D[s oh g _hil _m`o_lti ko_ ^c`c]ofn_ [f j[]c_h n_ s jil _mi _f ho_pi gyni^i
j_lg cn_ n[g \cyh f[ l_]ihmnlo]]c{h _h fim j[]c_h n_m g xm pc_dim+
Jiminlim _mn[gim jlch]cj[fg _hn_ _h ]ih nl[ ^_ ]o[fko c_l g [ n_ lc[ f [fijfxmnc]i+

%@l+ H+ > [¢che[&7 >_leip[ 01) >lhi ./) ?t_]bimfip[ec[
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9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | 2& +& +300

O_]ih^ Iim]iq Lcliaip I_^c][f Ehmncno n_ ) Iim]iq %QOON&) O nig [nifiac][f ?fchc]
@ cl_]nil7 @i]+ G+ =+ I ifn]b[hip[

E=L@G< G> ;GN=JAF? ?9HAF? <=>=;LK AF L@= O9DDK
G> L@= H@9JQFP 9F< ;=JNA;9D K=;LAGF

G> G=KGH@9?MK 9>L=J KMJ?A;9D J=EGN9D G> D9JQFP
G+ = + I K H P ? D = J K R =

C [jcha ^ _ `_ ] n ch nb _ q [ ffm i` nb _ f[ ls h a _ [ f j [ l n i` nb _ jb [ ls h r [h^ nb_
]_ lp c][ f m_ ] nci h i` nb _ i _mijb[ao m g imnfs [ l cm_ `lig f[ la _ *m][ f_ i j _ l[ nci h m
`i l l_g ip[ f i` nb _ f[ ls h r + P b_m_ ^ _ `_ ] nm ][h ^ c``_ l a l_ [ nfs ch mct_) mb [j _ [h^
fi ][ fct[ nci h ) ^ _j _h^ cha ih nb _ _ r n_ h n i` nb _ i j _ l[ nci h cnm _ f` [h^ nb _ ]ih^ cncih
i` nb _ ncm mo _m [ ` n_ l [ ] nch i nb _ l[j s + Eh ]biimcha nb _ g _ nbi^ `i l ]ip_lcha mo]b
^ _ `_ ] nm ) c n cm i` a l_ [ n cg ji ln[h ]_ ni [mm_ mm nb _ ]ih^ cnci h i` nb _ mo lli oh^ cha
ncmmo _m ]i ll_] nfs + B [ cfo l_ i` l_ ] i h m nlo ] ncp _ mo la _ ls cm g imnfs ^o_ ni ch ] i ll_ ] n
[ mm_ mmg _h n) \ _][o m_ nb _ m_ ncm mo _ m g [s \_ \[^ fs ^ [g [a _^ \i nb \s cl l[ ^ c[ nci h
[h^ j l_] _^ ch a mo la_ls +

P b_l_ [ l_ p[lcio m mo la c][ f g _ nbi^ m i` ] fi mcha ^ _ `_ ] nm ch nb _ q [ ffm i` nb _
jb [ ls hr [h^ nb _ ]_ lp c][ f m_ ] nci h ih nb _ i_mijb[aom+ D iq _p_l) [hs g _nbi^
o m_^ cm \[m_^ ih nb _ l_ ] i h m nlo ] nci h i` nb _ fch ch a i` nb _ g cmm cha j [ l nm i` nb _
j b [ lshai *i _ mijb [a _[ f j [ m m[a _ [h ^ i` cnm me ch ]ip_l+

I imn [o nb i lm %=l\otip) @ oh[s_pmes ) G [ln[mbip ) G s[h^mes ) O cs l^_ ) Oi*
fips_p) Ob ch\ cl_p ) > lc]e_l [h^ >ol`i l^ ) B [ lch [ ) C f[h cha_l) D [l^ ch ) D [lli f^ )
Ni]b[n) O cmmih ) S ii^m) _ n] +& l_ m i l n ni nb _ _g j fisg _h n i` [ B cf[ nip no\_^
`f[j ch nb _ l_ j [ cl i` mo]b ^_`_] nm + S_) biq _p_l) _h^_[pio l ni ]fim_ _p_h
[ f[ la _ a [j ch a ^ _ `_ ] n ch nb _ q [ff) i` nb _ j b [ ls h r [h^ nb _ ]_ lp c][ f m_ ] nci h i`
nb _ i_mijb[ao m \s o mch a nb_ ncm mo _m mo lli oh^ ch a cn+ Pbcm j _ lg cnm ] fi mo l_ ch
ih_ m n[a _ q b c]b cm i` a l_ [ n m ca h c`c] [h ]_ ni nb _ g imnfs q [m n_^ [h^ q _[e _h _^
j [ nc_h nm +

Pb_ ]bi c]_ i` g _ nbi^ `i l ] fi mo l_ i` nb _ ^ _ `_ ] n ^ _j _h^ m ih [ hog \_l i`
]ih^ cnci h m 8 ih nb _ mct_ [h^ fi ] [ fct[ nci h i` nb _ ^_`_] n) nb _ ]ih^ cnci h i` nb_
j l_ m_ lp _^ g o]im[ i` nb _ j b [ lshr [h^ i_mijb[ao m [m q _ff [ m nb [ n i` nb _
mo lli o h^ ch a me ch ) nb _ ji mcnci h i` nb _ li i n i` nb _ nihao_ ) nb _ j l_ m_h ]_ il
[\ m_h]_ i` mo lj fo m g o]im[ j li f[j m ch a `lig nb_ i_mijb [a _[ f i lc`c]_ ) nb _ l _ *
f[ ncp _ ji m cnci h m i` nb _ ^ _ `_ ] n [h^ nb _ nl[]b _i nig s ij_h cha ) _ n] + P [e cha ch ni
[]]ioh n [ ff nb _ m_ ]ih^ cnci h m q _ _g jfis [ hog \_l i` ^ c` `_ l_h n p [ l c[ h nm ch nb_
l_ ]i h m nlo ] nci h i` nb _ g cmmcha fch cha i` nb _ j b [ lshai *i _ mijb [a _[ f j[mm[a_ )
q b c]b mbio f^ \_ [ n f_ [ m n / ]g+ ch ^ c[g _ n_ l +
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Kh_ p [ l c[ h n cm _g j fis_^ ch ^ _ `_ ] nm ch q b c]b nb_ q c^ nb i` nb _ j l_m_ lp _^
g o]iom fch cha i` nb _ jb[lshr [h^ i_mijb[ao m [g ioh nm ni [ n f_ [ m n 2à3 ]g+
%m fi n*mb [j _^ ^ _ `_ ] n& + Eh nb _ m_ ][ m_ m nb _ g o]iom ]ip_l ][h \_ ]ig j f_ n_^ `lig
nb_ ch n[ ] n [ h n_ li f[ n_ l[ f q [ ffm i` nb _ j b [ lshr [h^ i_mijb[aom+ =h ch ] cm ci h cm
g [^_ ] cl] fch a nb _ ^ _ `_ ] n [ fiha nb_ fch _ i` oh cih \ _ nq __h nb_ g o]iom g _g \l[h_
[h ^ nb _ me ch i` nb _ h_]e + Pb_h nb _ l_g [ ch ch a q [ffm i` nb _ jb[lshr [h^
i _mijb[ao m [ l_ o h ^ _ l] o n [h^ gi\cfct_^ ni [h _r n_h n q b c]b j _ lg cnm mo no l_ i`
cb _ _^a _m [\ mi fo n_ fs `l_ _ i` n_hmcih +

= m_]ih^ p [ l c[ h n i` l_]i h m nlo ] nci h i` nb_ jb[lshai *i _mijb [a _[ f j [ m m[a _
cm o m_^ ch ][ m_ m q b_l_ nb _ q c^ nb i` nb _ j l_m_ lp _^ q [ffm i` nb _ j b [ ls hr [h^
i _mijb[ao m cm f_ m m nb [ h 2 ]g) c+ _+ ch mo `` c] c_h n `i l nb _ jo lji m_ %Bca+ . &+ D _l_
nb _ me ch i` nb _ h _]e mo llioh^ cha nb _ ^ _ `_ ] n g omn \_ om_^ + =h ch ] cm cih cm

Bca+ c] + Bca+ c^ +
Bca+ .+ C[jcha ^_`_]n ch [h n_ l ci l q [ff i` jb[lshr %=à@ ch^c][n_ \[mc] jlch]cj f_m i`
i j _ l[ nci h &7 =7 [ à ch]cmcih ]cl]fcha ^_`_]n [h^ mech j[lnfs gi\cfct_^) \ à nl[]b _i *
nigs ij_hcha8 >7 [ à `clm n liq i` mo no l_m ch nb _ chh _ l fch cha) \ à ch]ig jf_n_ m_]ih^
liq i` mo no l_m) ] à Eh]cmcih `i l nb_ `ilg [ncih i` mefch `f[j ih ho nlcncp_ j_^c]f_8
?7 [ à gi\cfct_^ [h^ no lh_^ \[]e mech `f[j) \ à ^ihil mcn_ qioh^ mol`[]_ ih mc^_

i` h_]e8 @7 P l[hmjim_^ mech `f[j ch jimcncih) m_]ol_^ \s monol_m+
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g [^_ nb li o ab me ch ] cl] fch a nb _ ^ _ `_ ] n [ n [ ^ cm n[h ] _ i` -+2 ni .+2 ]g) nb_
^ cm n[ h ] _ ^ _j _h^ cha ih nb _ mct_ i` nb _ ^ _ `_ ] n %B ca + .=) [ & + Pb_ nbo m m_ j [ l[ n_ ^
m_ ] nci h i` me ch cm g i\ cfct_^ ni a _ nb _ l q cnb nb _ [^ di ch ch a j [ l nm i` nb _ f[ n_ l[ f
q [ ffm i` nb _ jb [ ls h r [h^ ni [h _r n_h n f[ la _ _hioab ni g [e_ mo no l_ i` nb_
me ch _^a_m jimm c\ f_ q cnb i o n [hs n_ h m ci h q b[ nmi _p _ l %B ca + E> ) [) \ & + Pb_ mo no l_
fch _ lo h m p _ l nc] [ ffs [] li mm nb _ g c^^ f_ i` nb _ ^ _ `_] n+ Pbcm g _ nbi^ q [m om_^

Bca+ /[+ Bca+ /\+

Bca+ /+ C[jcha ^_`_]n ch [h n_ l ci l [h^ j[lnfs [fmi mc^_ q [ff i` jb[lshr [h^ ]_lp c][ f
m_]ncih i` i_mijb[aom q cnb lii n i` nihao_ jo ff_^ niq [l^m ^_`_]n %=à> ch^ c][ n_ \[mc]
j lch] cj f_m i` chh_l fch cha l_]ih m nlo ] nci h &7 =7 [ à ch]cmcih ]cl] fcha lii n i` nihao_)
\ à fch_ i` ch]cmcih `il nb _ `i lg [ncih i` me ch `f[jm ni \_ mqoha chni ^_`_]n8
>7 [ à lii n i` nihao_ nl[hmjim_^ ni ojj_l ]ig j[lng _h n i` ^_`_]n) \ à me ch `f[jm
`lig mc^_m mqoha chni ^_`_]n) ] à mo no l_ di ch cha \inb me ch `f[jm) ^ à mono l_ i`
ojj_l _^a_ i` ^io\f_ me ch `f[j q cnb fiq_l _^a_ i` nl[hmjim_^ g o]im[ `lig fchao[f

liin+

ch n_ h j [ nc_ h nm q cnb q c^_ [h ^ q _ff mb [j _^ []]_ mm `lig nb_ ^ _ `_ ] n ch ni nb_
i l[ f ]ig j[lng _h n i` nb _ j b [ lshr [h^ nb _ i_mijb[aom+

= nb cl^ p [ l c[ h n cm _g j fis_^ ch mg [ ff ^ _ `_ ] nm i` nb _ [h n_ l ci l q [ff) i` nb_
jb[lshr ) c` nb _ li i n i` nb _ nihao_ cm j o ff_ ^ niq [l^ m nb _ o j j _ l g [la ch i` nb _
^ _ `_ ] n [h^ nb _ mo lli oh^ ch a me ch b [ m [ l c] b a liq nb i` b [ cl mi nb [ n c n ] [ h h i n
\_ o m_^ `i l l_j f[ ] ch a g o]iom g _g \l[h_ + D _l_ ihfs nb _ fch ao [ f li i n ][h \_
o m_^ `i l l_ ]i h m nlo ] nci h + Eh nb cm q [s nb _ j [ m m[a _ `lig nb_ i l[ f ][p cns ch ni
nb _ jb [ ls h r cm h i n h [ lliq _^ ) [h^ nb_ me ch mo lli o h^ ch a nb _ ^ _ `_ ] n h __^ hi n
\_ _ha[a_^ + Pbcm g _ nbi^ q [m o m_^ ch nb l_ _ j [ nc_ h nm +

= `io lnb p [ l c[ h n cm o mo [ ffs _g j fis_^ ch f[ la _ l ^ _ `_ ] nm nb [ h nbi m_ l_ `_ l l_ ^
ni [\ip_) \o n [ fmi q cnb nb _ lii n i` nb _ nioha_ jo ff_^ niq [l^ m nb _ o j j _ l g [la ch
i` nb _ ^_`_] n+ S_ b[p_ _ f[\ i l[ n_ ^ nq i g i^ c`c] [ nci h m i` nb cm g _ nbi^ q cnb
l_ a [ l^ ni q b _ nb _ l nb_ me ch mo lli oh^ ch a nb _ ^ _ `_ ] n ][h \_ o m_^ `i l nb _ l_ ] i h *
m nlo ] nci h i l hi n7

.+ Pb_ oj j _ l ]ig j[lng _h n i` nb _ ^ _ `_ ] n cm ]ip_l_^ q cnb nb _ g o]iom
g _g \l[h_ i` nb _ lii n i` nb _ nihao_ ni a _ nb _ l q cnb [ f[ s _ l i` g om] f_ ncmmo_+
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=h ch ] cm ci h cm g [^_ [lioh^ nb_ fch ao [ f li i n %B ca + /1) [ & ) [h^ nb_ go]iom
g _g \l[h_ ni a _ nb _ l q cnb [ f[s _ l i` g om]f_ ncm mo _ cm q c^_fs gi\cfct_^ [h^
mq oha ch ni nb _ o j j _ l ]ig j[lng _h n i` nb _ ^ _ `_ ] n %B ca + />) [ & + Pb_ g c^^ f_ [h^
fiq _l ]ig j[lng _h nm [ l_ ]ip_l_^ q cnb nqi `f[j m `i lg _^ `lig nb_ me ch \i l^ _ l*
cha nb _ ^ _ `_ ] n %B ca + /=) \ &+ Pb_ oj j _ l _^a_ i` nb _ ^io\f_ me ch `f[j `i lg _^
\s mo no l ch a nb _ mc^ _ m i` nb _ nqi `f[j m ni _[ ]b i nb_ l) cm mo no l_^ ni nb _ _^a_
i` nb _ g o]im[ `f[j mq oha ^iqh `lig nb_ li i n i` nb _ nihao_ %B ca + />) ]) ^ &+

/+ E` nb _ li i n i ` nb _ nihao_ cm jo ff_^ niq [l^ m nb _ ^ _ `_ ] n \s m] [ lm [h^ nb_
me ch [\ip_ nb _ ^ _ `_ ] n b [ m h _ c nb _ l m] [ lm hi l b [ cl ) c n ][h \_ o m_^ ni a _ nb _ l q cnb
nb _ fch ao [ f li i n `i l nb _ l_ ]i h m nlo ] nci h i` nb_ fch ch a ch nb _ ojj _l ] ig j [ l n*
g _h n i` nb _ ^_ `_] n+ Pb_ ch] cm cih g [^_ `i l nb cm jo lji m_ cm mbiq h ch Bca+
0= [+ Pb_ me ch ni a _ nb _ l q cnb nb _ g o]iom g _g \l[h_ [ n nb _ li i n i` nb _ nihao_
cm q c^_fs g i\cfct_^ [h^ mq oha ^iq hq [l^ m ch ni nb _ ojj _ l ]ig j[ lng _h n i`
nb _ ^ _ `_] n+ Pb_ l_ m n i` nb _ ij _ l[ nci h cm c^ _h nc] [ f q cnb nb _ j li ]_^o l_ ch g i^ c*
` c] [ nci h .+ Pbcm i j _ l[ nci h q [m ][ llc_ ^ io n ch .. j [ nc_h nm +

= ` c` nb p [ l c[ h n cm _g jfis_^ ch f[ la _ ^_`_] nm ) i` nb _ me ch c` nb _ _h ncl_
mo lli oh^ cha m ][h \_ o m_^ `i l l_ ] ih m nlo ] nci h + =h ch] cm cih cm g [^_ ] cl] fch a nb_
^ _ `_ ] n -+2 ni .+2 ]g+ `lig cnm _^a_) nb _ ^ cm n[h ]_ ^_j_h^ cha ih nb _ mct_ i` nb _
^ _ `_] n) [h^ nb _ me ch \i l^ _ lch a c n cm q c^_fs g i\cfct_^ + Pb_ me ch `f[j [\ip_
nb_ o j j _ l _^a_ cm nb _h no lh _^ ^iqh ip_l nb _ _h nl[ h ]_ ch ni nb _ j b [ lshr [h^
nb [ n \_fiq nb _ fiq _l _^a_ ojq [l^ m ip_l nb_ i lc`c]_ i` i_mijb[aom+ Pb_m_
nq i `f[j m [l_ mo no l_^ ni nb _ [fmi gi\cfct_^ mc^_ `f[j m i` me ch + N _]ihmnlo] ncih
i` nb_ ch h _ l fch cha cm nbo m _ ``_] n_^ ch nb _ `ilg i` [h _hp_fij + Pbcm g _nbi^
`i l_ai_m nb _ ^ [h a _ l i` h [ lliq ch a nb _ jb[lshai *i _mijb[a_[ f j [mm[a _ [ n nb_
o j j _ l [h^ fiq _l f_p_f i` nb _ ^_`_] n+ S_ nb _ l_ `i l_ l_]igg _h^ c nm _g j fisg _h n
[m i `n_h [m jimmc\ f_ + S_ b[p_ o m_^ c n ch 14 j [ nc_h nm +

Bca+ 0[+ Bca+ 0\+ Bca+ 0]+

Bca+ 0+ H[la_ a[j cha ^_`_]n i` [h n_ lci l [h^ j[lnfs [fmi mc^_ q [ffm i` jb[lshr [h^
]_lp c][f m_]ncih i` i_mijb[aom %=à? ch^c][n_ \[mc] j lch]cj f_m i` i j _ l[ nci h X7 =7 [
me ch ch]cmcih ]cl]fcha ^_`_]n [h^ j[lnfs gi\cfct_^ mech `f[jm ni \_ mqoha chni ^_`_]n)
\ à ilc`c]_ i` i_mijb[aom) ] à nl[]b_inig s ij_hcha8 >7 [ à `clm n mo no l_ fch_ i` chh_l
fch cha l_]ih mnlo ] n_^ `lig mech `f[jm nl[hmjim_^ chni ^_`_]n) \ à hi n s_n ]igjf_n_
m_]ih^ mo no l_ fch_) ] à `ilg [ncih i` mech `f[jm ih mc^_m i` h_]e8 ?7 [) \ nl[h m*

jim_^ me ch `f[jm m_]ol_^ chni jimcncih \s monol_+
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= mcr nb p [ l c[ h n ][h \_ j _ l`i lg _^ ch j [ n c_ h nm q cnb ^ _ `_ ] nm ch nb _ q [ffm
i` nb _ jb [ ls hr [h^ i _mijb [ao m c` [ mo lj fo m i` i _mi j b [a _[ f g o]im[ cm ip_l*
b [h a ch a nb _ nl[ ]b _i nig s ij_h cha `lig [\ip_+ Pbcm j [ l n i` nb _ g o]iom
g _g \l[h_ cm g i\ cfct_^ [h ^ o m_^ ni ]ip_l nb _ fiq _l ]ig j[ lng _h n i` nb _
^ _ `_] n+ Pb_ g c^^ f_ [h^ oj j _ l ]ig j[lng _h nm [ l_ nb _ h ]ip_l_^ q cnb nqi `f[j m
i` me ch g i\ cfct_^ [ n nb _ mc^ _ m i` nb _ ^ _ `_ ] n [h^ mo no l_^ ni _[]b i nb _ l+ Pb_
i j _ l[ nci h cm ]ih] fo^_^ \s nb _ mo no l_ i` nb _ o j j _ l _^a_ i` nb _ mj l_[^ *i o n
` f[j i` i _mi j b [a _[ f g o]im[ q cnb nb _ fiq _l _^a_ i` nb _ mq oha *ch ^io\f_ me ch
`f[j + Eh nb cm q [s nb _ fiq _l ] ig j [ l ng _h n i` nb _ ^ _ `_ ] n cm ]ip_ l_^ o m ch a ih fs
nb _ mo lj fo m g o]im[ i` nb _ i_mijb[aom+ En cm ko cn_ _p c^ _h n nb [ n ch nb cm p [ l c[ h n
nb _ l_ cm hi h __^ `i l nb _ _g j fisg _h n i` me ch mo lli oh^ cha nb _ fiq _l ]ig j[ln*
g _h n i` nb _ ^_`_] n+ Pbom) nb _ ncm mo _ ^ _ `_ ] n ih nb _ [ h n_ l ci l [ mj _ ] n i` nb _ h_]e
cm f_ mm _r n_h mcp _ [h^ cnm ` ch [ f ] fi mo l_ cm g [^_ _[ m c_ l+ = j[ln `lig nb cm ) nb _
g _ nbi^ j l_p _h nm h [ lliq ch a i` nb _ i l c` c] _ i` nb _ i_mijb[ao m ) \ _][o m_ nb _
mo no l_ fch _ ]ig _m ni fc_ g o]b b ca b _ l nb [ h nb _ fiq _l _^a_ i` nb _ ^ _ `_ ] n+ S_
b[p_ o m_^ nb cm g _ nbi^ ch m_p_h j [ nc_h nm +

= m_p _h nb p [ l c[ h n ^ c``_ lm `lig nb _ j l_p cio m ch nb [ n nb _ li i n i` nb _ nihao_
cm j o ff_ ^ niq [ l^ m nb _ o j j _ l ]ig j[ lng _h n i` nb _ ^_ `_] n+ Eh nb cm ][m_ nb _
g o]iom g _\ l[h _ i` nb _ fch a o [ f li i n cm g i\ cfct_^ ni a _ nb _ l q cnb nb _ [^ di ch cha
me ch i` nb _ mo\g _h n[ f l_a ci h [h ^ nl[h mj i m_^ ni nb _ o j j _ l ]ig j[ lng _h n i`
nb _ ^ _ `_ ] n %B ca + 1=) [ 8 1>) [ & + =n nb _ fiq _ l _^a_ i` nb _ ^ _ `_ ] n nb _ ip_lb [ha cha
mo lj fo m g o]im[ i` nb _ i _mijb[ao m cm g i\cfct_^ [h ^ o m_^ ni ]ip_l nb _ fiq _l
]ig j[lng _h n i` nb _ ^ _ `_ ] n %B ca + 1>) ] & + = `n_l nb cm ) ih fs nb _ g c^^ f_ ]ig j[ ln*
g _h n i` nb _ ^ _ `_ ] n l_g [ ch m oh ]ip _ l_^ q b c]b cm nb _ h ] fi m_^ \s me ch `f[j m
`i lg _^ [ n nb _ mc^ _ m [h ^ mq oha ch ni nb _ ^ _ `_ ] n q cnb nb _ _j cnb _ fcog `[] ch a
\[]eq [l^ m %B ca + 1=) \8 1>) \ & + Pb_ o j j _ l _^ a _ m i ` nb _ m_ ` f[j m [ l_ mo no l_^
ni nb _ fiq _l _^a_ i` nb _ mq oha*^iq h g o]im[ `f[j i` nb _ fch a o [ f li i n [h^
nb _ fiq _l _^ a _ m ni nb _ o j j _ l _^a _ i` nb _ mq oha*oj g o]im[ `f[j i` nb_
i_mijb[aom+ Pbcm g _ nbi^ ) nii ) j l_p _h nm h [ lliq ch a i ` nb _ j b [ lshai *i _mijb [a _[ f
j [ mm[a _ [ n \i nb nb _ o j j _ l [h^ fiq _l _h^ m i` nb _ ^_`_] n+

=h _ ca b nb p [ l c[ h n cm _g j fis_^ ch j [ n c_ h nm q cnb mb i l n h _]e m ) q b_l_ _p_h
ch mg [ ff ^ _ `_] nm ) nb _ li i n i` nb _ nihao_ h i n ch `l_ k o _h nfs b [h a m ^iq h ip_l nb _
o j j _ l _^a_ i` nb _ ^ _ `_ ] n iq cha ni nb _ jo ff i` m] [ lm q b cf_ nb _ mo lj fo m g o]im[
i` nb_ i_mijb[ao m j li f[j m_ m ip_l cnm fiq _l _^a_+ Eh nb _ m_ ][ m_ m g o]im[ i`
nb_ fch a o [ f li i n [h^ nb _ i _mijb[ao m [ l_ mo `` c] c_ h n `i l nb _ l_ ]i h m nlo ] nci h i`
nh _ ch h _ l fch cha ) q cnb io n b [p cha ni [^^ me ch `lig nb _ m c^ _ m i` nb _ ^_`_] n+

Pb_ fiq _l _^a_ i` p_ls f[ la _ ^ _ `_ ] nm i ` n_h l_ [ ]b _ m nb _ nl[]b _i nig s
ij_h cha [h^ _p_h fiq _l) nb _ l_\s mj fc n n ch a nb _ j i m n_ l ci l q [ ff i` nb _ nl[ ] b _[ +
Oo]b [ fiq ji mcnci h i` nb _ ch `_ l ci l g [ la ch i` nb _ ^ _ `_ ] n g [e _m [ ] ]_ mm ni c n
^ c` `c]o fn [h^ a l_ [ nfs ]ig j fc] [ n_ m mo la _ ls 7 = `n_l m_p _ lcha nb _ m] [ lm \_ nq __h
nb_ i lc`c]_ m i` nb _ i_mijb[aom [h^ nl[ ] b _[ ) nb _ i _mijb[ao m cm g i\cfct_^ ip_l
[ f[ la _ [ l_ [ + E n mbio f^ \_ ji ch n_^ io n nb [ n h [ lliq ch a i` nb _ i_mijb [a _[ f
fog _h cm i `n_h ][o m_^ \s m] [ lm _hp_ fij cha nb _ i_mijb[ao m ) q b c]b ch _p cn[\ fs
^_p_fij [ ` n_ l mo la c][ f l_g ip[ f i` nb _ f[ ls hr + P b_m_ m] [ lm [ l_ m_p _ l_^ ch
[ fi h a cno ^ ch [ f ^ cl_ ] nci h [h ^ nb _ [ h n_ l ci l [h ^ f[ n_ l[ f q [ ffm i` nb _ i_mijb[aom
`l_ _^ ip_l [ f[ la _ _hioab [ l_ [ ) ao c^ cha ^ cmm_] nci h q cnb [ ` ch a _ l ch nli ^o ]_^
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ch ni cnm fog _h + Pb_ nbo m g i\cfct_^ i_mijb[ao m ][h hiq \_ jo ff_^ m fca b nfs
ojq [l^ m ch i l^ _ l ni \ lcha cnm i lc`c]_ [\ip_ nb [ n i` nb _ nl[ ] b _[ + Pbcm `[ ] cfc n[ n_ m
mo no l_ i` nb _ i _mijb [a _[ f q ioh^ [h^ j l_p _h nm nb_ ^_p_ fijg _h n i` `cm no f[ _ +

= `n_l nb _ i_mijb[ao m b[m \__h jo ff_^ ion mo ``c] c_h nfs ) nb _ fiq _l ]ig j[ln*
g _h n i` nb _ ^ _ `_] n) q b c]b b[m nbo m \_]ig _ h [lliq _ l) ][h \_ ]fim_^ \s mcg j f_
[jj lir cg [ nci h i` nb _ mc^_ q [ffm i` nb _ i_mijb[aom+ Pb_ ojj _ l ]ig j[lng _h n
i` nb _ ^_ `_] n) q b c]b cm o mo[ ffs q c^_l) cm ]ip_l_^ q cnb `f[j m `i lg _^ `lig me ch
\ i l^ _ lch a nb _ ^_`_] n+

Bca+ 1+ H[la_ a[jcha ^_`_]n i` [h n_ lci l [h^ j[lnfs [fmi mc^_ q [ffm i` jb[lshr [h^
]_lp c][f m_]ncih i` i_mijb[aom %=à@ ch^c][n_ \[mc] j lch] cj f_m i` ij_l[ ncih &7 =+ [
j[lnfs gi\cfct_^ mech `f[j [\ip_ ojj_l _^a_ i` ^_`_]n) \ j[lnfs gi\cfct_^ `f[jm
i` me ch [^dichcha mc^_m i` ^_`_]n) ] à ch]cmcih %ch^ c][n_^ \s ^[mb_^ fch_& [fiha m][l
[n mcn_ i` ohcih \_nq __h go]iom g_g\l[h_ i` i_mijb[aom [h^ mech i` h_]e [\ip_
nl[]b_inig s ij_hcha8 >7 [ à go]im[ i` fchao[f lii n jfom mo\g _hn[f me ch `f[j nl[ h m *
jim_^ ni ojj_l ]ig j[lng _hn i` ^_`_]n) \ à nolh_^*ip_l [h^ mo no l_^ me ch `f[jm `lig
mc^_m i` ^_`_]n) ] à i_mijb[aom go]im[ `f[j nl[hmjim_^ ni fiq _l ]ig j[lng _hn i`
^_`_]n) ^ à `ilg [ncih i` mech `f[jm `il ]ip_l[a_ i` ncmmo_ ^ _ `_ ] n ch h_]e 8 ?7 [ à
gi\cfct_^ me ch `f[jm) \ à ^ihil mcn_ qioh^ mo l`[]_ ch h_]e 8 @+ [ mech `f[jm nl[ h m *
jim_^ ni ncmmo_ ^_`_] n ih [h n_ lci l [mj_]n i` h_]e) \ mech `f[j ]ip_lcha fiq_l j[ln

i` ^_`_] n [h^ m_]ol_^ \s monol_) ] à mono l_ i` ^ihil mcn_ ^_`_]n ch h_]e+

5 PP5PNNN

Bca+ 1[+ Bca+ 1\+

Bca+ 1]+ Bca+ 1^+

01



= `n_l l_ ]i h m nlo ] nci h i` nb_ g cmmcha j [ l nm i` nb _ j b [ lshai *i _mijb [a _[ f
j [ m m[a _ [ f[ la _ ncm mo _ ^ _ `_ ] n ^_p_ fij m ih nb _ [ h n_ l ci l [ mj _ ] n i` nb _ h_]e
q b c]b ch g imn ][ m_ m ][h \_ ]ip_l_^ q cnb me ch ` f[j m `i lg _^ih nb _ mc^ _ m
i` nb _ h _]e ch nb _ cg g _^ c[ n_ p c] ch cns i` nb _ ^ _ `_ ] n %B ca + E> ) ]80>) ] 8 1>) ^ &+
Pb_ ` f[j m [ l_ q c^_fs g i\cfct_^ %Bca+ .?) [ 8 1?) [ & [h ^ nl[h mj i m_^ ch ni nb _
qioh^ mo l`[ ]_ [pi c^ cha [hs e ch e m % li n[ nci h mbio f^ h i n _r]__^ 6-à.--}& il
n_h m ci h %B ca + E@ ) 0?) 1@&+

S_ om_ _r ]b[ha_ i ` ijjimcha nl c[ h a o f[ l ` f[ j m i l ih_) nq i il nb l_ _ me ch
` f[j m ih \ li [^ ho nl cncp _ j _^ c] f_ m ) ^ _j _h^ ch a ih nb _ ^ cg _h mcih m i ` nb _ ncm mo _
^_`_] n) nb _ ]ih^ cncih i` nb _ ncm mo _ m [ lioh^ c n [h^ nb _ mb [j _ i` nb _ h_]e +
E` nb _ ncmmo _ ch nb _ p c] ch cns i` nb _ ^ _ `_ ] n ] [ h h i n \_ om_^ ) nb _ me ch ` f[ j m [ l_
`i lg _^ [ n [ g il_ l_g i n_ m cn_ mo]b [m nb _ mo\g _h n[ f) mo\g [h^ c\o f[ l [h^
mo j l[ ] f[p c]o f[ l l_a cih m +

K` nb _ ni n[ f i` .-3 j [ nc_ h nm ) q big q_ i j _ l[ n_^ ih `i l ^ _ `_ ] nm ch nb_
jb [ lshai *i _ mi j b [a _[ f j [ m m[a _ ) 6- b [^ nb _ g cmm cha j [ l nm l_ ] i h m nlo ] n_ ^ `lig
nb _ ncm mo _ m mo lli oh^ cha nb _ ^ _ `_] n) [h ^ nb _ m_ j [ n c_ h nm miih l_a [ ch _^ hi lg [ f
`__^ ch a ][j [] cns + Eh [ ff \ o n `cp_ j [ n c_ h nm nb _ j i m ni j _ l[ ncp _ ]io lm_ q [m o h *
_p_h n`o f+ Eh nb _ m_ `cp_ [ m_]ih^ j f[ m nc] i j _ l[ nci h ) b [^ ni \_ j_l`i lg _^ )
\_][o m_ i` j [ l n c[ f h _ ] li m cm i` nb _ me ch ` f[j m ch nb _ j i m ni j _ l[ ncp _ j _ lci ^
`i ffiq _^ \s l_i j _h ch a i` a [j ch a ^ _ `_] nm ) -+2 ni .+2 ]g+ ch q c^ nb + Pb_m_
j [ n c_ h nm b [^ l_]_p c_^ nqi ni nb l_ _ ]io lm_ m i` T *l[s nl_ [ ng _ h n j l ci l ni l_g ip[ f
i` nb _ f[ lshr +

Pb_ f[ n_ l_ mo fnm ) ]b _]e _^ [ ` n_ l nb l_ _ ni `io l s _[ lm ) mbiq _^ nb [ n nb _ fog _h
i` nb _ jb [ ls h ai *i _ mi j b [a _[ f j [ m m[a _ b [^ l_g [ ch _^ q c^_ _hioab ch [ ff
j [ n c_ h nm ni f_ n `ii^ j [m m nb li oab `l__ fs + I[hs j [ n c_ h nm b [^ a [ ch _^ oj ni
.- ea ch q _cab n+ = fg imn [ ff b [^ f_ [ lh _^ ni mj _[e q cnb [ mioh^ cha pic]_+

? K J ? H Q O E K J

.+ C [j cha ^ _ `_ ] nm ch nb _ j b [ lshr [h^ nb _ ]_ lp c][ f m_ ] nci h i` nb _ i _mi *
jb[ao m g imnfs [ l cm_ [m [ l_ mo fn i` l [ ^ c] [ f l_g ip[ f i` nb _ f[ lshr +

/+ S b_h ] fi mcha nb _ m_ ^ _ `_ ] nm nb _ mo lli o h^ ch a ncm mo _ m mbio f^ \_ om_^ [m
i ` n_h [m jimmc\ f_ +

0+ @ c``_ l_h n %5& p [ l c[ h nm i` l_ ]i h m nlo ] nci h i` nb _ g cmm cha fch ch a i` nb _
j b [ lshai *i _ mijb [a _[ f j [ mm[a _ ][h \_ _g j fis_^ ^ _j _h^ cha ih [ hog \_l i`
]ih^ cncih m+

1+ Bil nb _ ]ip_ l[a_ i` nb _ ncm mo _ ^ _ `_ ] n ih nb _ [ h n_ l ci l [ mj _] n i` nb _
h_]e ) cn cm _rj _^ c_h n ni om_ _ c nb _ l _r]b[ha_ i` nl c[ h a o f[ l me ch ` f[ j m i l me ch
`f[j m ih \ li [^ ho nl cncp _ j _^ c] f_ m `i lg _^ [ n nb _ mc^ _ m i` nb _ h_]e +

2+ = B cf[ nip no\_^ `f[j mbio f^ ihfs \_ _g j fis_^ c` c n cm [\ mi fo n_ fs cg *
jimmc\ f_ ni om_ nb _ me ch mo lli oh^ cha nb _ ^_`_] n+

O QII=NU

C[jcha ^ _ `_ ] nm ch nb _ q [ ffm i` nb _ jb [ ls h r [h^ nb _ ]_ lp c][ f m_ ] nci h i`
nb_ i _mijb[ao m g [ ch fs [ l cm_ [m [ l_ mo fn i` l[ ^ c] [ f l_g ip[ f i` nb _ f[ lshr + Pb_s
][h \_ i` nb_ p_ls ^ c` `_ l_ h n mct_m) mb [j _m [h^ fi ][ fct[ nci h m + B i l ]ip_l[a_ cn cm
_rj _^ c_h n ni om_ nb_ mo lli oh^ cha ncm mo _m [m i `n_h [m jimmc\ f_ +
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Pb_ [o nb i l b [ m _g j fis_^ _ ca b n ^ c` `_ l_h n p [ l c[ h nm ch nb _ l_ ]i h m nlo ] nci h
i ` nb _ g cmm cha ch h _ l fch ch a i` nb _ jb [ lshai *i _mijb[a_[ f j [ m m[a _ ^_j_h^ cha
ih [ hog \_l i` ]ih^ cncih m+ Pb_ ncm mo _ ^ _ `_ ] n ih nb _ [h n_ l ci l [ mj _] n i` nb _
h _]e [ l cm ch a `lig nb_ l_ ]i h m nlo ] nci h i` nb _ ch h _ l fch cha ) cm ]ip_l_^ \s
_g j fis cha _r]b[ha_ i` nl c[ h a o f[ l me ch ` f[j m il me ch ` f[j m ih \ li[^ ho nl cncp _
j _^ c] f_ m %ih_ ) nq i i l nb l_ _ ch hog \_l&+

K` nb _ ni n[ f i` .-3 ij_ l[ n_^ j [ nc_h nm ) 6- b[^ nb_ jb [ lshai *i _mijb[a_[ f
j [ m m[a _ l_ ] i h m nlo ] n_ ^ `lig nb_ ncmmo _m mo lli oh^ cha nb _ ^_`_] n) [h^ nb _ j [ n c_ h nm
miih l_a [ ch _^ hi lg [ f `__^ ch a ][j[] cns + = B cf[ nip no\_^ `f[j q [m ihfs _g *
j fis_^ c` cn q [m [\ mi fo n_ fs cg jimmc\ f_ ni om_ nb _ ncm mo _m mo lli oh^ cha nb_ ^_`_] n+

N w O QIw

Esh\cXY XY Wcijf]f `Yg XsZU]h XY +~UjUbh'Wcid Yh XY `U dUfh]Y X~\mdcd\Ufmbl
fsgi`hUbh XY `Ufmb[cghca]Y

G+ =+ I i f n ] b [ h i p [

H_m ^y`[ cnm f[la_m ^ ãbsjijb[lshr _n ^_m j[lnc_m ]_lp c][f_m ^ãi_mijb[a_ mih n f_
jfom miop_hn f_m mo cn_m ^_ ijyl[ ncihm _rn_hm_m ^_ f[lshainig c_+ Efm [ nn_ ch n j[l`icm
^_m _r n_hm_olm `ilg c^[\f_m) ^_m `ilg _m _ n ^_m fi][fcm[ncihm chh[nn_h^o_m+ Liol f_m
]ioplcl) .. `[o n m_ l_h^ l_ ]igjn_ ^_m jimmc\ cfcnym ^ ã_rjfil[ncih ^_m ncmmom [^dichnm+
Ah lyp cmcih ^_m ^cp_lm g ynbi^_m hiom _h [pihm [^[jny 5) nio]b[h n f[ `_lg _no l_ ^_m
j [ lnc_ m ch n_ lh _m _h ^y`[o n+ H[ `_lg _no l_ ^_ f[ j[ lnc_ ch n_ lh_ oh_ `icm ly[fcmy_) cf
l_m n_ oh f[la_ ^y`[ cn ^_ R[p[hn*j[lnc_ ^o ]io+ Liol f_ ]ioplcl) hiom hiom m_lpihm
^_ 0 f[g \_[or j[l afcmm_g _hn+

@_m .-3 ijylym j [ l ]_ jli]y^y) ]b_t 6- hiom [pihm i\m_lpy f[ jimmc\cfcny ^_ f[
hio ll cno l_ hilg xf_ ^[hm oh ^yf[c nlû m ]ioln+ Mo[h^ [o f[g \_[o jy^c]ofy ^_ Bcf[nip)
hiom hiom _h h_ m_lpih n koã[o ][m ú cgjimmc\ cfcny ú_gjfic_ ^_ g ynbi^_ ]cny_
]c*^_mmom+

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

Rif EYh\cX]_ XYf <YW_ib[ _`UZZYbXYf <YZY_hY XYf H\UfmblkUbXY ibX XYg
@U`gUVgW\b]hhg XYf KdY]gYfc\fY bUW\ cdYfUh]jYf =bhZYfbib[ XYg CY\`_cdZg

G+ =+ I i f n m ] b [ h i q [

G f[``_h^_ @_`_en_ ^_m f[lsha_[f_h Lb[lshr[\m]bhcnnm oh^ ^_m t_lpce[f_h K_mi*
jb[aom[\m]bh cnnm _h nm n_b_h [g I o`ca mn_h \_c [oma_^_bh n_h H[lsha_enig c_h+ Oc_
eihh_h ^c_ p_lm_b c_^_hmn_ Clnc`c_) Bilg oh^ Hie[fcm[ncih [o`q_cm_h+ >_c ^_l @_]eoha
^ c_m_l @_`_en_ .mn _m tq_]egO`cca) mi q _cn qc_ g^afc]b ^c_ \_h[]b\[ln_h C_q_\_ to
p_lq _h^_h+

F_ h[]b ^_h pila_`oh^_h^_h >_^chaoha_h \_hccntn_ ^c_ R _l`[mm_lch 5 p_lm]bc_^_h_
R [lc[h n_h tol N _eihmnloencih ^_l chh_l_h =omef_c^oha pih Lb[lshr oh^ Oj_cm_l\bl_+
J[]b ^c_m_l N _eihmnloe ncih \_mn_b n [h ^_l Ril^_lm_cn_ ^_m D[fm_m _ch C_q_\_^_`_en)
to ^_mm_h >_m_cncaoha ^l_c_]eca_ b[jj_h i^_l \ l_ cn a_mnc_ fn_ D [onf[jj_h p_lq _h^_n
q ol^_h %_ ch_l) tq_c i^_l ^ l_ c&+

Rih .-3 ij_lc_ ln_h L[nc_h n_h qol^_h \_c 6- G l[he_h O]bfoh^ oh^ Oj_cm_lKbl_
[om ^_h J []b\[la_q_\_h l_eih m nlo c_ ln oh^ ^c_ L[nc_h n_h eihhn_h mc]b h[]b eo lt_l
V_cn hilg [f h^bl_h + Ach no\o f^ l_l b[jj_h h[]b BQ[niq qol^_ ho l ^[hh [ha_q_h^_n)
q _hh ^[m D _l[htc_b_h ^_l ^_g @_`_en \_h[]b\[ln_h C_q_\_ piffca ohg\afc]b q[l+
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J = K M E = F

`tb biYjc aYhcXc XY fYWiVf]a]Ybhc XY `cg XYZYWhcg XY U[f]YhUa]Ybhc Yb `Ug
dUfYXYg XY `U ZUf]b[Y m XY `U dcfW]ub WYfj]WU` XY` YgçZU[c& XYgdisg XY `U Y`]a]'

bUW]ub ei]fvf[]WU XY `U `Uf]b[Y

G+ =+ I i f n ] b [ h i p [

Him ^_`_]nim ^_ [a lc_ n[g c_h ni _h f[m j[l_^_m ^_ f[ `[ lcha_ s ^_ f[ jil]c{h ] _ l*
pc][f ^_f _m{`[ai) jli^o]c^im jlnh]cj[fg _h n_ ]igi l_mo fn[^i ^_ f[ _fcg ch[]c{h koc*
l| la c][ ^_ f[ f[lcha_ + Amnim jo_^_h m_l ^_ go]bim ^ c`_ l_h n_m n[g[`cim) `i lg [m s fi][*
fct[]cih_m+ L[l[ _f l_]o\lcg c_h ni _m [jlijc[^i _f omi ^_ n_dc^i ] cl]oh^[h n_ n[h [ g_*
ho^i ]igi m_[ jimc\f_+

@_j_h^c_hn_ ^_f h|g _li ^_ ]ih^c]cih_m) _f [o ni l _gjf_{ 5 ^ c`_ l_h n_m p[lc[h n_m
_h f[ l_]ihmnlo]] c{h ^_ f[ ^_m[j[l_] f^[ fch_[ ch n_ lh [ ^_f j[m[d_ `[lchai*_mi`xac]i +
Af ^_`_]ni ncmo f[ l _h _f [mj_]ni [h n_ l ci l ^_f ]o_ffi) ]igi l_mo fn[^i ^_ f[ l_]ihm*
nlo] c{h ^_ f[ fch_[ ch n_ lh [ ) _m l_]o\ c_ lni g _^c[h n_ _f _gjf_i jil l_m ncno ] f{h ^_
]o\ f_ ln[m ^_ jc_f nl c[hao f[ l_ m { ]o\ c_ ln[m ^_ jf_f _h [h]bim j_^|h]ofim ho nlcncpim
%_h h|g _li ^_ ohi) ^im { nl_ m & +

@_ oh ni n[ f ^_ .-3 j[]c_h n_ ij_l[^im) 6- nop c_lih l_]ihmnlo z^i _f j[m[d_ `[lchai*
_mi`xac]i ^_ n_df^im ] cl]oh^[h n_m [f ^_`_]ni) s fim j[]c_h n_m j lihni l_]oj_l[ lih f[
][j[]c^[^ ^_ [fcg _h n[]f{h hilg [f+ H[ ]o\ c_ ln[ _h no\[^[ ^_ Bcf[nip `oy _gjf_[^[
mif[g _hn_) ]o[h^i m_ bcti cgjimc\f_ _f omi ^_ fim n_dc^im ] cl]oh^[h n_m [f ^_`_]ni+

N A B A N A J ? A O

.+ 9fVincj& F( E(4 N_jilnm i` B c`nb Oi*
pc_n K nilbchi f[lshaifia c][f ?ihal_mm)
j+ 36.) H_hchal[^ .626+

/+ <ibUmYjg_m& R+ 9(4 R_mnh+ eb cl+ cg+
C l_eip[ /) 32) .622+

0+ CUfhUg\cj& R( A(4 ?iff_]ncih i` O]c_h*
nc`c] L[j_lm i` Nimnie I_^c][f Eh m nc*
non_+ R ..) j+ 24.) .626+

1+ CmUbXg_m& 9( 9(4 R_mnh+ ebcl+ cg+ Cl_*
eip[ /) 0) .624+

2+ K]mfXY& K( C(4 R_mnh+ i ni lchi f[ l+ /) 54)
.624+

3 + Kc`cjmYj& D( E(4 Vb+ ombh+ him+ c ailf+
\if+ /) /23) .603+

4+ C\]hfcj& B+ E(4 Lf[mnc] N_j[cl i` @_*
`_]nm ch B[]_ [h^ J_]e q cnb Bcf[nip
Po\_^ Bf[j) j+ /-5) Iim]iq .621+

5 + K\]bV]fYj& F( 9(4 Gbclola c[ %Iime+F) 5 )
..-) .63.+

6+ :f]W_Yf& =( E(& :ifZcfX& P+ @(4 =hh+
Oola+ .12) 646) .624+

+*( <kcfUWY_& @(4 Im]bl+ Kbl_hb_cfe + 3*&
,./& +3/0(

++( <kcfUWY_& @(4 Sc_h+ efch + S m]bl+ 36)
,3+& +3/1(

+,( =fXs`m]& J(4 ?[m+ Hye+ ?_m+ 3*& ++*.&
+3/+(

+-( =fXs`m]& J(4 >lcn+ F+ L f[mn+ Oola+ 6) 1,&
+3/0(

+.( >Uf]bU& J(4 Lf[mn) l_]ihmnl+ Oola+ 0&
/2& +3/*(

+/( ?`Ub]b[Yf& F+7 Im]bl+ Kbl_hb_cfe + 61)
3+& +30*(

+0( @UfX]b& ;( 9(4 =hh+ Oola+ +.,& +,+&
+3//(

+1( @Uffc`X& ;( ;(4 ?[h]_l %Lbcf[^+& +*&
3,2& +3/1(

+2( JcW\Uh& J(4 Ll[]n+ K ni*lbchi*f[lsha+
%>[m_f& +/& ,*.& +3/-(

+3( K]ggcb& ?( 9(4 H[lshaim]ij_ 00& +,02&
+3/0(

,*( OccXg& J( J(4 F+ H[lsha+ 1+& 2**& +3/1(

%@i]+ G+ =+ I ifn]b[hip[&7 O nig [nifiac][f ?fchc])
O_]ih^ Iim]iq Lcliaip I_^c][f Ehmncno n_ ) Iim]iq) Q+O+O+N+
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9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | ' +& +300

Qhcp_lmcns @ _j[lng _hn i` L f[mnc] [h^ N_]ihmnlo]ncp_ Oola_ls) > o]b[l_mn %Nog[hc[&
@ cl_]nil7 =alcjj[ fih_m]o) I+ @+

K=N=J= 9F< =PL=FKAN= DGKK G> KCAF GF L@= DAE:K
= + E K J A O ? Q ) = + R = O E H E Q

A rn_hmcp_ [po fm cih [h^ fi mm i` me ch l[ cm_ cg ji ln[ h n [h^ ^ cp _ lm_ j li\ f_g m
ch l_ ]i h m nlo ] ncp _ mo la _ls + Pb_ fcg\m) ch j [ l n c] o f[ l [ ``i l^ mj _] c[ f j li\ f_g m ch
ch ^ c] [ nci h [ h ^ mo la c][ f n_ ]bh cko_ mch]_ _p_ ls _ ``i ln g omn \_ g [^_ ni j l_m_ lp _
nb _ p[lcio m j [ l nm \i nb [h [ nig c][ ffs [h ^ `oh] ncih [ ffs + =pofmcih [h^ fimm i`
me ch ih nb _ fcg \m g [s ch ] fo^_ ih_ il g il_ j[ lnm ) i l _p_h nb _ q bif_ fcg\) m n[ l n *
cha `lig nb _ li i n [h ^ j li ]__^ cha ni nb _ ^ cm n[ f j [ l nm % nb _ ` ch a _ lm i l ni _ m & +
>inb o j j _ l [h ^ fiq _l fcg \m ][h \_ chpi fp_^ ch mo ]b [ h ch do ls + Pb_ mo\ *
]o n[h _io m `[ n cm o mo [ ffs ni lh i`` q cnb nb _ [po fm_^ n_aog _h ) ^iq h ni nb_ mo j _ l*
`c] c[ f [jih_o li mcm ) i l _p_h ni nb _ g om] f_ f[s _l+ Pb_ ^__j mo\]o n[h_iom `[ n
m_ f^ig l_g [ ch m ch n[ ] n+ Pb_ n_aog _h g [s \_ ]ig j f_ n_ fs l_g ip_^ `lig nb_
fcg\ il c n g [s l_g [ ch [ nn[ ] b _^ ni b _[ fnb s me ch \s ih_ il g il_ j_^ c^ f_m +
Pb_ me ch g [s mig _ncg _m [j j _ [ l ni \_ [ nn[ ] b _^ ni nb _ fcg \ [ h ^ fiie b _[ fnb s
q b_h ch l_ [ fcns c n b [ m \__h [po fm_^ ip_l [ f[ la _ [ l_ [ [h ^ \_]ig _m mo\ d_] n ni
h _] li mcm +

Pb_ f_ m cih m i `n_h j _h _ nl[ n_ ch ni nb _ ^_j nb + Pbom) lo j no l_ il ] lo mb cha i`
nb _ g om]f_m) ` l[ ] no l_ m ) ^ cm fi ][ ncih m [h^ h_o lip[m]o f[ l f_ m cih m i `n_h []]ig *
j[hs [po fmcih i` nb _ me ch + Pb_ _r n_h n) ^ _j nb [h^ ]ih^ cncih i` nb _ f_mcihm ^_j_h^
ih nb _ g _]b[h cmg [h^ `i l]_ i` nb _ ch dols +

Pb_ _r n_h mcp_ [po fmcih i` nb _ me ch i` nb _ fcg \m l[ cm_ m nb _ cg ji l n[ h n j li *
\ f_g i` ]ip_lcha nb _ me ch ^ _ `_ ] n ] l_ [ n_^ \s nb _ ch do ls + Eh .604) nb_ Oipc_n
mo la_ih ) G l[m[p cnip ) b [^ nb _ c^ _ [ i` j l_j [ lch a nb _ [po fm_^ me ch [h^ l_*o mcha
[m ` l_ _ me ch nl[ h mj f[ h nm + = mcg cf[ l g _nbi^ q [m om_^ \s nb_ ? [h[^ c[h mo la_ih )
= f`l_^ B [ lg _l ch .606+ O ch]_ nb _h nb _ g _nbi^ b [m \__h cg jlip_^ [h^ l_ `ch _^ +
S_ b[p_ `ioh^ [ hog \_l i` l_j i lnm l_ `_ l l ch a ni nb _ om_ i` [po fm_^ me ch ) ch
[^^ cncih ni nb i m_ i` nb _ m_ nqi [o nbi lm + Pb_ n_]bh ck o _ m om_^ ch nb _ m_ ][m_m)
biq _p_l) ][h h i n \_ l[ cm_^ ni nb _ l[h e i` [ g _nbi^ + = fnbioab nb cm g [hh _l
i` nl_ [ ng _h n mbio f^ b[p_ a _h _ l[ f [jj fc][ nci h ) cn cm m n c f f p_ls fcn n f_ om_^
[h^ ehiq h+

S_ b[p_ _r n_h ^ _^ nb _ om_ i` nb cm g _nbi^ ) q b c]b b [^ j l_p cio mfs g [ch fs
\__h _g j fis_^ ch nb _ mo la _ ls i` nb _ b [h^ ) ni f[ la _ [po fmcih m ih nb _ fcg \m
[h^ nlohe + ? fimol_ i l a l[ ` nch a g omn \_ j _ l`i lg _^ [m miih [m jimmc\ f_ + Pbcm
cm _ m m_ h nc[ f ni j l_p _h n ch `_] nci h i` nb _ qioh^) [h ^ h_] li m cm q b c]b cm nb _ lo f_
l[ nb _ l nb [ h nb _ _r]_j ncih [ ` n_ l fimm i` nb _ n_aog _h i` nb_ `cha_ lm ) [h^ ni
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_h mo l_ nb _ mojj f_ n_aog _h h _] _ m m[ ls `i l nb _ aii^ `oh ] nci h ch a i` nb _ fcg \m+
Pb_ cg g _^ c[ n_ ]ip_lcha i` nb _ ^ _ `_ ] n h i n ih fs _ fcg ch [ n_ m ] c] [ nl ct [ nci h j _ l
m_]oh^[g [h ^ nb _ `i lg [ nci h i` ^__j m] [ lm q b c]b cg j_^_ `oh] ncih ) \o n c n [ fmi
^ cg ch cmb_m j [ ch [h ^ mb i ln_h m nb _ j _ l ci ^ i` b i mj cn[ fct [ nci h ) f_ [^ ch a ni m[p cha m
ch g _^ c] ch _m [h ^ ^ l_mm ch a m [h ^ nbo m _]ihig ct cha ch nb _ \o^a _ n i` nb _ O n[ n_
D _[ fnb O_lp c]_ +

Pb_ [po fm_^ me ch mbio f^ \_ o m_^ `i l nb _ ] fi mo l_ i` nb _ ^_`_]nm) c` [p[ cf*

Bca+ .+ Bca+ /+

Bca+ .+ ?ih^cncih i` [pofm_^ qioh^ ^olcha mo la c][ f ni cf_ n) cgg_^c[n_fs [ `n_ l ch dols + à
Bca+ /+ ?ih^cncih nqi gihnbm f[ n_ l) ih f_[pcha bimjcn[f+

[\ f_ ) m ch ]_ cn cm nb _ \ _ m n g [ n_ l c[ f `i l nb _ a cp_h l_a ci h m [h ^ \_][o m_ nb _
j [ n c_ h nm [ l_ m[p_^ `lig [ h [^ ^ cnci h [ f i j _ l[ nci h + I imn j [ n c_ h nm mbiq [ m_p_l_
m n[ n_ i` mbi]e iq cha ni nb _ m_p_l_ [h^ _r n_h mcp _ ch do ls + S b_h nb cm b [ m \__h
\ lioab n o h ^ _ l ]ih nli f q _ m n[ l n mo la c] [ f nl_ [ ng _h n) o mo [ ffs o h ^ _ l a _h _ l[ f
[ h [ _ m nb _ m c[ \ _][o m_ nb _ ij _ l[ nci h i ` n_h f[ m n m_ p _ l[ f bio lm +

Pb_ g _]b [h c][ f [h ^ ]b _g c][ f ] f_ [ h m ch a i` nb _ q ioh^ cm ` cl m n j _ l`i lg _^
[h^ nb _h ) c` nb _ me ch cm h i n ]ig j f_ n_ fs ^ _ n[ ]b _^ ) nb _ j _^ c] f_ m ]ihh _] nch a nb _
[po fm_^ j [ l n q cnb nb _ fcg \ [l_ m_p_l_^ + @ _\ lc^_g _h n cm ] [ l l c_ ^ io n [m `[ l
[m h _] _ m m[ ls ) o h ncf l_ [ ]b ch a ch n[ ] n me ch + Pb_ j _^ c] f_ m g o m n \_ m_p _ l_^ \_][om_
_p_h c` nb _ [ l n_ l c[ f ] cl]o f[ nci h cm [^ _ko [ n_ ) nb _ p_hiom ] cl] o f[ nci h cm h _[ lfs
[ fq [s m ^[g [a_^ [h^ nb cm f_ [ ^ m ni h _] li m cm i` nb _ `f[j +
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Pb_ [po fm_^ me ch cm nb _h n[ e _h \s [h [ m m cm n[ h n [h^ nbi lioab fs ] f_[h m_^
q cnb m n_ l c f_ q [ n_ l [ h ^ mi[j i l q cnb [ ^ _ n_ la _h n mi fo ncih [h^ nb _h l ch m_^ q cnb
m[ fch _ mi fo ncih + Pqi mo la c][ f n_[g m [l_ _g jfis_^ ni mb i ln_h nb _ ij _ l[ nch a
ncg _+ Kh_ n_[g j l_j [ l_ m nb _ a l[ ` n \_^ \s nb _ mo la c][ f ni cf_ n [h ^ nl_ [ ng _h n
i` nb _ q ioh^ + Pb_ m_]ih^ j l_j [ l_ m nb _ a l[ `n+

Eh g [e cha nb _ q ioh^ ni cf_ n) l[a a _^ me ch [h^ ]lo mb_^ `[ nns ncm mo _ [ l_
_r]cm_^ ) ch ni b _[ fnb s ncmmo_ + =ff i nb _ l ^[g [a_^ ncm mo _ ch nb _ q ioh^ cm _r]cm_^ +

Bca+ 0+ ?ih^cncih i` ch do l_^ fcg\) mbiq cha [pofm_^ me ch `f[jm q bc]b [l_ aicha ni \_
_r]cm_^+

ch ] fo ^ ch a ncm mo _ i` ^io\ n`o f p c[\ cfcns ) ni [pi c^ h _] li m cm ch nb _ a l[ ` n \_^ f_ [ ^ *
cha ni `[ cfo l_ ch mo la _ls + D [_g imn[ mcm g omn \_ g _ nc]o fio m `i l nb _ m[g _
l_ [ mi h ) nls ch a ni om_ [m fcn n f_ ] [ na o n [m jimmc\ f_ +

Pb_ ]ig j f_ n_ l_g ip[ f i` nb _ mo\]o n[h_iom `[ n cm [ cg _^ [ n ch nb_ jl_*
j l_ j [ l[ nci h i` nb _ me ch a l[ ` n \s nb_ i nb _ l n_[g + E` [po fm_^ me ch cm om_^ ) c n
mbio f^ \_ m_ ]o l_^ ch nb _ m[g _ ji mcnci h [m \_`i l_ nb_ []] c^ _h n+ Pbcm ][h \_
^ih_ _[m cfs [h^ cg jlip_m nb _ n[e _ i` nb _ a l[ `n+ E` nb_ [po fm_^ me ch cm l[aa_^
q cnb [ l_ [ m nb [ n [ l_ h i n p c[\ f_) nb _ m_ [ l_ _r]cm_^ [h^ nb_ ^ _ `_ ] nm ] fi m_^ q cnb
` l_ _ mj fcn*me ch a l[ ` nm n[ e _h `lig i nb _ l j [ l nm i` nb _ \i^s+ Pbcm cm [ fmi ^ih_
c` nb _ me ch b [ m h i n \__h j l_m_ lp _^ i l c` c n b [ m \__h \[^ fs ^[g [a_^ +

Pb_ q ioh^m [l_ ^ l_ mm_^ q cnb a[ot_ j [^ m mi [e_^ ch m[ fch _ mi fo ncih q cnb
mo ``c] c_h n j l_ mmo l_ ni _h mo l_ nb_ [\mi fo n_ cgg i\cfct[ncih i` nb _ a l[ ` n+ Bil
nb _ m[g _ l_ [ mi h nb _ _h ncl_ fcg \ cm cgg i\cfct_^ ch [ j f[ m n_ l ][ m n+

E` nb_ ch do ls cm [] ]ig j[h c_^ \s [ `l[ ] no l_ i` nb_ ]i ll_ mjih^ cha \ih_)
cgg i\ cfct[ ncih mbio f^ \_ ^ih_ q cnb [ j f[ m n_ l mj fch n il nl[ h m me _ f_ n[ f _r n_hmcih )
[ ]]i l^ ch a ni l_k o cl_g _h nm ) n[ e ch a ][ l_ ni f_[p_ `l_ _ []]_ mm ni nb _ a l[ ` n_ ^
qioh^+

Pi [pic^ [hs ^io\ n [\io n nb _ p c[\ cfcns i` nb_ nl[og [ nct _^ _r nl_g cns nb _
i j _ l[ nci h cm j _ l`i lg _^ ch nqi mn[a _m ) _r ]_j n q b_l_ nb _ l_ cm hi ^io\ n q b [ nmi *
_p_l+ Eh nb _ m_ ][m_m) biq _p_l) q _ g omn `[]_ nb _ l cme lo h \s nb _ j [ nc_h n )
q b _ l_[ m _r j _ ] n[h n nl_ [ ng _h n `i l /1 bio lm f_ [^ m ni hi b[lg + J ilg [ffs ) ch
nb_ ` clm n m n[ a _ q b c]b cm ][ llc_ ^ io n [m [h _g _la_h]s ) q ioh^ ni cf_ n cm j _ l`i lg *
_^) nb _ a l[ ` n \_^ j l_ j [ l_ ^ [h^ nb_ me ch j l_j [ l_ ^ `i l l_ cg j f[h n[ nci h + Eh nb _
m_]ih^ mn[a _ [ ` n_ l /1 il g [r cg [ffs 15 bilhãm) nb _ q ioh^ cm ]ip_l_^ \s `l__
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mj fc n*me ch a l[ ` nm ) j l_ j [ l_ ^ [m ^ _ m] lc\ _^ [\ip_+ Pb_ me ch j l_ j [ l_ ^ `i l a l[ ` nch a
ch nb _ ` cl m n m n[ a _ i` nb _ i j _ l[ nci h cm m ni l_ ^ ch [h c]_\ir % ( 1 }?& o h ncf nb_
m_]ih^ mr[a_+

S_ b[p_ _g jfis_^ nb cm g _ nbi^ i` nl_ [ ng _h n ch .52 j [ n c_ h nm q cnb _r n_h mcp_
[po fm cih i` nb _ n_aog _h ch nb _ fcg \m) q cnb aii^ l_ mo fnm ) [m c f fo m nl[ n_ ^ \s nb _
`i ffiq cha ][m_m7

? [ m _ .+ L [ nc_ h n >+ H+) [ g [h [a_^ 14 s_[ lm ) [ ^g cnn_ ^ [m [h _g _la_h]s
ni nb _ Q h cp_lmcns @ _j [ lng _h n i` L f[ m nc] [h^ N _]ih mnlo ] ncp _ O o la_ ls ih =jlcf
/3) .63-) q cnb ch do ls ni nb _ l ca b n f_a q cnb ] cl] o f[ l fi mm i` me ch ]igg _h]cha
.2 ]g+ \_fiq nb_ ] lo l[ f [ l] [^ _ [h ^ _r n_h^ ch a ni .- ]g+ [\ip_ nb _ nc\ ci *n[ lm[ f
di ch n) q cnb n_ [ l m [h^ ^[g [a_ ni nb _ g om] f_ ) ij _h cha i` nb _ e h __ * di ch n [h^
j [ l nc[ f [po fmcih i` nb _ [h n_ li *g _^ c[ f [ mj _] n i` nb _ ][ f` g om]f_m+

Pb_ j [ n c_ h n q [m i j _ l[ n_^ ih cg g _^ c[ n_ fs [ ` n_ l nb _ mbi]e b [^ \__h \ lioab n
oh^ _ l ]ih nli f+ Pb_ [po fm_^ me ch [h^ nb _ l _ m n i` nb _ ^ _p cn[ fct_^ ncm mo _ q [m

Bca+ 1+ O[g_ j[ nc_h n [ gihnb f[ n_ l+ Oech a l[ `nm b[p_ _h ncl_ fs n[e_h [h^ `oh]ncih
i` nb_ fcg\ jl_m_lp_^ .--"+

_r] cm_^ ) nb _ p c[\ f_ g om] f_ m mo no l_^ [ n nb _ cl ch m_ l n ci h [h^ nb _ a l[ ` n \_^ nbo m
j l_j [ l_ ^ `i l a l[ ` nch a + Pb_ [po fm_^ me ch q [m j l_j [ l_ ^ [ n nb _ m[g _ ncg _ `il
l_ cg j f[h n[ nci h + Pb_ m_]ih^ m n[a _ i` nb _ ij _ l[ nci h q [m j _ l`i lg _^ .5 bio lm
f[ n_ l + S b_h nb _ \ [h^ [a _ q [m l_g ip_^ nb _ q ioh^ q [m `ioh^ ni \_ ] f_[h [h^
pc[\ f_+ Pb_ [po fm_^ me ch j l_j [ l_ ^ `i l l_ cg j f[h n[ nci h ih nb _ j l_p cio m ^[s
q [m hiq ch mj _ ] n_^ [h ^ c n q [m `ioh^ nb [ n [ mg [ ff [ l_ [ q [m h i n p c[\ f_ + E n q [m
_r cm_^ [h^ l_j f[ ] _^ \s [ mj fc n*me ch a l[ ` n n[ e _ h \s _ f_ ] nl c] ^ _lg [ nig _ `lig
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nb _ f_ ` n nb cab + Pb_ a l[ ` n q [m l_ cg j f[h n_^ [h^ nb_ ^ l_ mm ch a [jj fc_^ + Pb_ ` clm n
^ l_ mm ch a q [m ^ih_ 3 ^[sm f[ n_ l [h^ cn q [m `ioh^ nb [ n nb_ a l[ ` n b [^ n[e _h +

Pb_ j [ n c_ h n q [m ^ cm] b [ la _^ / g ih nb m f[ n_ l + Pb_ q ioh^ b[^ b _[ f_ ^ [h^
b_ q [m [\ f_ ni o m_ b cm ch do l_^ f_a \o n nb _ l_ q [m g i^_ l[ n_ l_ m nl c] nci h i` g ip_*
g _h nm i` nb _ eh__ di ch n [h^ nc\ ci *n[ lm[ f di ch n+

Pqi s _[ lm f[ n_ l ) nb _ l_ mo fn q [m `ioh^ ni \_ m n[ ncm `[ ] ni ls +

Bca+ 2+ /1 biolm [ `n_ l imn_imshnb_mcm+ O nl_ n]b cha [jj[l[ no m pcmc\f_+ Sioh^ l_[^s `il
a l[`ncha +

Bca+ 3+ ?ih^cncih nqi gihnbm [`n_ l mola_ls+

? [ m _ /+ L [ nc_ h n O+ A+) [ a cl f [a _^ 4 s _[ lm ) [^g cnn_^ [ m [h _g _la_h]s
ih =jlcf /0) .63-) q cnb ] cl]o f[ l [po fmcih i` nb_ me ch i` nb_ f_ ` n f_a _r n_h^ cha
`lig [\ip_ nb_ eh__ di ch n ni nb_ ^ilmog i` nb _ `iin+ Hi][f ]ih^ cncih 7 Pb_ me ch
i` nb _ f_ ` n ] [ f` q [m ]ig j f_ n_ fs [po fm_^ [h^ [ nn[ ] b _^ jlir cg [ffs \s nqi mg [ff
me ch j_^ c] f_ m ) ih_ [h n_ l ci l [h^ nb _ i nb _ l ji m n_ lci l) [\ip_ nb _ eh__ + @ cmn[ffs )
nb _ b __ f q [m _rjim_^ [h nb_ [po fm_^ me ch [ nn[ ] b _^ \s [ j f[ h n[ l j_^ c] f_ +
Pb_ j i m n_ li * f[ n_ l[ f [ mj _] n i` nb_ g om] f_m i` nb _ ][ f` q _l_ _rjim_^ ) nb_
g om] f_m nb _ [h n_ li *g _^ c[ f [ mj _] n \_cha ]ip_l_^ \s [ nb ch f[ s _ l i` `[ n+
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Bca+ 4+ Bca+ 5+ Bca+ 6+

Bca+ 4+ ? cl]og `_l_h nc[ f qioh^ ^olcha j lcg [ls qioh^ ni cf_ n+ à Bca+ 5+ Limnij_l[ncp_
l_mo fnm nqi q__em [ `n_ l a l[ `ncha + Kh nb_ ]o\ cn[ f mc^_ i` nb _ `i l_[lg nb_l_ cm [

h_]li nc] [ l_[ q bc]b q cff \_ l_a l[ `n_^ + à Bca+ 6+ L[nc_h n) nqi s_[lm [ `n_ l ch dols+

Pb_ j [ n c_ h n q [m i j _ l[ n_^ ih Eg g _^ c[ n_ fs nb _ mbi]e b [^ \__h \ lioab n
oh^ _ l ]ih nli f+ Pb_ j _^ c] f_ m q _l_ m_p_ l_^ ch i l^ _ l ni j l_ j [ l_ nb _ [po fm_^ me ch
`i l l_ cg j f[h n[ nci h + S ioh^ ni cf_ n q [m j _ l`i lg _^ [h^ ^_p cn[ fct _^ ncm mo _ m _r] cm *
_^+ Pb_ \_^ q [m j l_ j [ l_ ^ [h^ nb _ me ch l_j f[ ]_^ + = ^ l_ m m ch a q [m [jj fc_^
[h^ nb _ fcg\ cgg i\cfct_^ ch [ j f[ m n_ l ][mn+ Kh nb _ m cr nb ^ [s nb _ _h n cl_ a l[ ` n
b [^ n[e _h + Pb_ j [ n c_ h n q [m ^ cm] b [ la _^ [ g ih nb f[ n_ l q cnb aii^ `oh ] nci h ch
nb _ ch do l_^ fcg\+

? [ m _ 0+ L [ nc_ h n P+ O+) [ g [h [a _^ 13 s _[ lm ) q [m [^g cnn_^ [m [h
_g _la_h]s ih =jlcf .2) .63.) q cnb [ ]lo mb ch do ls i` nb _ f_ ` n f_a ) [po fm cih i`
nb_ me ch [h^ [ ]ig jioh^ `l[ ] no l_ i` nb _ nc\ c[ + P b_l_ q [m ] cl]o f[ l fi mm i` me ch )
m n[ l n ch a `lig [ b [ h ^ ãm \ l_ [^ nb [\ip_ nb _ eh__ [h ^ nb _ ^ i lm[ f [ mj _] n i` nb_
f_a 8 nb _ ^[g [a_^ ][ f` g om] f_ m [h^ nb _ `l[ag _h nm i` nb _ ` l[ ] no l_ m q _l_ _rjim_^+

Pb_ j [ n c_ h n q [m i j _ l[ n_^ i h [ ` n_ l [^ _k o [ n_ nl_ [ ng _h n `i l mbi]e + S ioh^
ni cf_ n q [m ][ ll c_ ^ io n [h^ nb _ [po fm_^ me ch j l_ j [ l_ ^ `i l a l[ ` nch a + Pb_ i j _ l[ *
nci h q [m ]ih ncho _^ ih nb _ `i ffiq cha ^[s q cnb i m n_i ms h nb _ m cm i` nb _ nc\ c[ [h^
nb_ l_ cg j f[h n[ nci h i` nb _ [po fm_^ me ch j l_ j [ l_ ^ nb _ ^[s j l_p ciomfs +
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=\ion .2" i` nb _ ni n[ f a l[ ` n_ ^ [ l_ [ \_][g _ h_] li nc] + Pb_ h _] li nc] [ l_ [ m
q _ l_ l_ mo l`[ ] _ ^ 02 ^[sm f[ n_ l +

Pb_ j [ n c_ h n q [m ^ cm]b [ la _^ `lig bi mj cn[ f [ ` n_ l 0 g ih nbm + Pb_ q ioh^ b[^
b _ [ f_ ^ [h^ b _ q [m [\ f_ ni om_ b cm f_a+

Kh ]b_]e oj [M [ s _[ lm f[ n_ l nb _ l_ mo fnm q _l_ `ioh^ ni \_ m[ ncm `[ ] ni ls +
? [ m _ 1++ L [ nc_ h n =+ P+) [ q ig [h [a_^ /4 s_[ lm ) [^g cnn_^ [m [h _g _l*

a _h ]s ih I[s /5) .630) q cnb ] cl] o f[ l [po fmcih i` nb _ me ch i` nb_ l ca b n [lg )
chpi fp cha nb _ ^ cm n[ f b [ f` i ` nb _ `i l_ [ lg [h^ nb _ ^i lmog i` nb _ b[h^ + Pb_
[h n_ \ l[ ] b c[ f g om] f_ m b [^ \__h ]lo mb_^ [h^ nb _ l[^ co m q [m ` l[ ] no l_^ [ n nb_
do h ] nci h i` nb _ fiq _l [h ^ g c^^ f_ nb cl^ q cnbio n ^ cmj f[]_g _h n+

Pb_ j [ n c_ h n q [m i j _ l[ n_^ ih oh ^ _ l a _h _ l[ f [h [ _ m nb _ m c[ cgg _^ c[ n_ fs [ ` n_ l
[^g cmm ci h + Pb_ [po fm_^ me ch q [m m_p_l_^ `lig nb_ fcg\) q ioh^ ni cf_ n q [m
][ ll c_ ^ ion) nb _ ^[g [a_^ [h^ ^_p cn[ fct_^ g om]f_ `l[ag _h nm \_cha _r]cm_^ +
= m n_ l c f_ ^ l_ mm ch a q [m [j j fc_^ [h^ nb _ fcg\ cggi\cfct_^ + Pb_ [po fm_^ me ch
q [m j l_ j [ l_ ^ [m a l[ ` nm [h^ m ni l_^ ch [h c]_\ir [ n ( 1 }? ni nb _ h _r n m n[a_ +

Kh I[s 0-) .630) c+ _+ 15 bio lm f[ n_ l ) nb_ \ [h^[a_ q [m l_g ip_^ oh^ _ l
a _h _ l[ f [h [ _ m nb _ m c[ ) mig _ mg [ff [ l_ [ m i` h _] li nc] g om]f_ ncm mo_ _r]cm_^ [h^
nb_ q ioh^ a l[ ` n_ ^ ) o m ch a nb _ [po fm_^ me ch `lig nb_ chpifp_^ l_a cih ) j l_p cio mfs
j l_ j [ l_ ^ [m `l_ _ me ch a l[ ` nm +

Pb_ ` clm n ^ l_ m m ch a q [m ^ih_ ih nb _ ` c`nb ^[s [h^ c n q [m `ioh^ nb [ n 6-"
[ l_ [ i` nb _ a l[ ` nm b [^ n[ e _h + @ [cfs ^ l_mm ch a m q _l_ g [^_+ Kh_ g ih nb f[ n_ l )
nb _ mg [ ff hihp c[\ f_ [ l_ [ m ih q bc]b nb _ G l[m[p cnip a l[ ` nm b [^ `[ cf_^ %[\io n
. -" & q _l_ l_ a l[ ` n_ ^ q cnb mj fc n ` l_ _ me ch nl[h mj f[h nm +

Pb_ j [ n c_ h n q [m ^ cm]b [ la _^ `lig bi mj cn[ f 0 g ih nb m [ ` n_ l [^g cmmcih q cnb
nb _ `o h ] nci h i` nb _ l ca b n [lg j l_m_ lp _^ +

Pb_ mo la c][ f f c n_ l[ no l_ b [m _r[g jf_m i` ][m_m ch q bc]b m_p_l_ ch do lc_ m
b[p_ \__h m[ ncm `[ ] ni l cfs ^ _[ fn q cnb ) o mcha ^ c``_ l_h n [jj li[]b_m +

Pb_ jo lji m_ i` nb _ j l_ m _ h n j [j _ l cm ni ^_m]lc\_ iol _rj_ lc_h ]_ q cnb
[ g _ nbi^ nb [ n ][h \_ [j j fc_^ ms m n_g [ nc] [ ffs ) _ m n[\ fcmb ch a [ a _h _ l[ f fch_ i`
nl_ [ ng _h n ni \_ `i ffiq _^ +

N w O QIw

HYfhY shYbXiY XY h]ggig XYg aYaVfYg
=+ f i h _ m ] o ) =+ R [ m c f c o

Ah hiom \ [m[h n mo l §_rjylc_h]_ []kocm_ j_h^[h n ]_m ^_lh cûl_m 4 [hhy_m) hiom
[pihm my f_]ncihhy oh fi n ^_ .52 g[f[^_m [s[h n mo\c ^_m nl[og [nfmg _m ]igjf_r_m ^_m
g_gil_m) ][m koc mi ln[ f_h n ^o ]iggoh _n i• hiom [pihm [jjfckoy oh_ gynbi^_ ^ihn
f_m ly mo fn[ nm hiom f_m [jjly]cihm ]igg_ ijnfg_m [o n[h n [o jichn ^_ po_ [h[nig cko_
ko_ `ih]ncihh_f+

EE m ã[a cn ^_m ][m i^ f_ nl[og [nfmg _ y n[ fn y n_h^o _h mol`[]_ _ n _h jli`ih^_ol)
^ yj[mm[h n f_m ^_or nc_ lm ^o g_g\l_) _ n miop_hn []]igj[ahy_ ^_ `l[] no l_m +

H[ g ynbi^_ ]ihmcmn_ _h7
.+ Picf_nn_ ]b clo la c][ f_ ]igjfûn_ ^_ f[ j f[ c_ [p_] _r]cmcih ^_m ncmmom ^y nlo cnm _n

_h my] ncihh[h n f_m f[g\_[or ]o n[hym ^y]ifym io m][fjym) _h f_m nl[h m`i lg [h n _h nl[h m*
j f[ h nm ^_ j_[o fc\l_+
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/+ Ah gûg_ n_gjm ih l_ n[ cf [h[nig cko_g _hn f_m `i lg [ncihm jli`ih^_m pc[\f_m
%h_l`m) gom]f_m) n_h^ihm) *im&+

0+ =jlûm /1 b_o l_m ^ ã_rj_]n[ncp_ %15 b_o l_m [o g[rcgog& ih al_``_ f[ j f[ c_ [p_]
f_ nl[h mj f[h n i\ n_ho [h ny lc_o l_g _h n) _n) m ãcf _ m n hy]_mm[ cl_ ) ih j_on _h]il_ o ncfcm_ l
^_m nl[h mj f[h nm ^_ j_[o fc\¢_) jlyfypym [p_] Ryf_]nli^_lg [nig_) j_h^[h n f_ gûg_
n_gjm ijyl[ ni cl_ +

=chmc) f_m ly mo fn[ nm i\ n_hom ihn y ny nio diolm \ihm+ M o[nl_ ][m nsjcko_m p c_hh_hn
^ ãcffo m nl_ l f[ gûg_ gynbi^_ koc j_o n û nl_ o ncfcmy_ _h nio n [o nl_ lya cih ^o ]iljm+

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

9ig[YXY\bhY ibX gW\kYfY ?YkYVYjYfb]W\hib[ XYf ?`]YXYf
=+ f i h _ m ] o ) =+ R [ m c f c o

C_mnontn [o n oh m_ l_ l _ lb [ fn_h _h A l`[b loha q ol^_h ch 4 F[bl_h .52 H_c^_h^_
_lq ^bfn g cn eigjf_r_h Pl[og[m ^_l C fc_^g[mm_h) q _f]b_ ^c_ a_q ibhfc]b_h B^ff_
cc\_lm]blcnn_h ) \_c ^_h_h g[h _ch_ I_nbi^_ [hq_h^_n_ ) ^c_ ^c_ \_mn_h [h[nig cm]b_h
oh^ `ohe ncih_ff_h A la_\hcmm_ [ fm Bifa_ b[nn_ +

Am b [h^_ fn mc]b og B5.._ qi ^[m Pl[og[ mc]b miqibf [o` ^c_ BEO]b_ [fm [o]b ch
^c_ Pc_`_ [om^_bh n_ oh^ /,0 ^_l C fc_^_l o\_ lm]b lcnn) qi\_c g _cmn [o]b hi]b >lcc]b_
^[to e[g_h+

@c_ I_nbi^_ \_mn_b n [om `ifa_h^_h7
.+ Riffmn[h^ca_ ]b clo la ce[ fcm]b_ Picf_nn_ _chm]b fc_mmfc]b ^c_ A h n`_lhoha ^_l p_l*

f_ nt n_h C_q_\_) O_encih c_loha ^_l [\a_bi\_h_h i^_l me [ fj c_ ln_h D [o nf[jj_h oh^
cb l_ R _lq[h^foha ch _ch_g `l_c_g D [o nnl[hmj f[h n+

/+ Eh ^_l af_c]b_h V_cn) ^_l [h[nig cm]b_ S c_^_l[o`\[o ^_l nc_`fc_a_h^_h Bilg[*
ncih_h %J_lp_h) Iome_fh) O_bh_h) Ghi]b_h&+

0+ J[]b _ch_g Voq[ln_h pih /1 Onoh^_h %g[r+ 15 O noh^_h&) g []bn g [h ^c_
D [o np_lj`f[htoha g cn ^_g pilb_l a_q ihh_h_h P l[hmj f[h n) i^_l) q _hh _m hinq _h^ca
cmn) g cn `l_c_g D [o nnl[hmj f[h n) a _mj[ fn_ n oh^ [\a_ nl_hh n g cn ^_g A f_enli^_lg [nig ch
^_l a f_ c]b_h Ocntoha+

@c_ Al`ifa_h q [l_h cgg_l ^c_ \_mn_h oh^ mch^ ch 1 nsjcm]b_h B[ff_h _ lf^o n_ ln+
@c_ a f_c]b_ I_nbi^_ e[hh g[h [o` q _f]bcgg_l a f_ c]b_h Gilj_ln_cf [hq_h^_h+

N A O Q I A J

Mb hfUiaUh]gac YlhYbgc m [fUjY XY `cg a]YaVfcg
=+ f i h _ m ] o ) =+ R [ m c f c o

>[mxh^ihim _h f[m _rj_lc_h]c[m [^ko clc^[m ^o l[h n_ fim |fncg im 4 [`cim) b_gim
m_f_]]cih[^i ^_ oh fi n_ ^_ .52 _h`_lg im ko_ nop c_lih nl[og [ncmg im ]igjf_nim ^_ fim
g c_g\lim) oh ][mi ko_ m_ m[ f_ ^_ fi ]ig|h s ^ih^_ b_gim [jfc][^i oh gyni^i _h
ko_ fim l_mo fn[^im fim ]ihmc^_l[g im ]igi {jncgim) ^_m^_ _f johni ^_ pcmn[ [h[n{g c]i
]igi `oh]cih[f+

O_ nl[ n[ ^_ oh ][mi ^ih^_ _f nl[og [ncmg i `oy _rn_hmi _h ]oxhni [ moj_l`c]c_
s jli`oh^c^[^ ) ko_ j[m[ ^_ fim ^im n_l] cim ^_f g c_g\li s [ g_ho^i []igj[`c[^i
^_ `l[] no l[ +

Af gyni^i ]ihmcmn_ _h7
.+ H[ fcgjc_t[ ko cl| la c][ ]igjf_n[ ^_ f[ b_lc^ [ ]ih _r]cmc{h ^_f n_dc^i ^_mnlo c^i

s f[ l_m_]]c{h ^_ fim bil^_m ]o nxh_im ^_mj_a[^im _h _f nl[og [ncmg i j[ l[ mo nl[hm*
`ilg[]c{h _h nl[h mj f[h n_ ^_ jc_f fc\l_+
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/+ =E gcmgi nc_gji m_ l_j [ l[ [h[n{g c][g _hn_ f[m `ilg []cih_m jli `oh^[m pcn[f_m
%h_lpcim) g|m]ofim) n_h^ih_m) _n]+&+

0+ @_mjoym ^_ /1 bi l[m ^_ _rj_]n[nfp[ %15 bi l[m ]igi gxrcgi&) m_ ]o\l_ f[
b_lc^[ ]ih _f nl[h mj f[h n_ [h n_ lci lg _h n_ i\n_hc^i) s mf _m h_]_m[lci m_ jo_^_ n[g\cyh
o ncfct_ l fim nl[h mj f[h n_ m ^_ jf_f fc\¢_) i\n_hc^im ]ih _f _f_] nli^_lg [nig [) ^o l[h n_ _f
gcmgi nc_gji ^_ f[ ij_l[]c{h+

=mc fim l_mo fn[^i m i\n_hc^im `o_lih mc_gjl_ _`_]ncpim+ ?o[nli ][mim ncj c]im mclp_h
^_ cfo mnl[] c{h [f gcmgi gyni^i) ko_ ji^_gim o ncfct_ l _h ]o[fko c_l inl[ l_a c{h ^_f
]o_lji+

N A B A N

.+ 9bh]dYb_c& N( K(4 R_mnh+ ]b cl+ cg+
Cl_eip[ 5) 00) .63/+

/+ :YbbYh& B( =(4 =hh+ Oola+ .21) 3) .63.+
0+ ;cbXcb& C(4 >lcn+ F+ j f[mn+ Oola+ .0) /)

Fof+ E63-+
1+ ;ih\VYfh& B(4 >lcn+ B( jf[mn+ Oola+ .1) /)

Fof+ .63.+
2+ =_bY_W]Ub& E(4 Kmj+ ú fn[ fc[ ?bcl+ Rif+

2) O_jn+ .63.+
3+ >UfaYf& 9(4 =hh+ Oola+ ..-) 62.à626)

I[s .606+
4+ ;cggYh& B(4 =]n[ ilnbij+ \_fa+ /1) mojj+

0) .625+
5+ @c`Yj]hW\& B(4 =]n[ ]bcl+ j f[mn+ Rif+ .)

.63/+
6+ AgY`]b& E(& :fciYh& ;(4 Iyg+ =][^+
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