
D I O @ M I < O D J I < G E J P M I < G

JA K G < N O D > N P M B @ M T

--(.
, 4 3 +

C =M CMMH Å+++, Å0/-. s

; P C = ? H O G ( = T ? = B I M F I P ; E G ? > C = ; F J L ? M M
J L ; A O ?

?p[dmkan] >akljaZmlgjk ^gj Ydd Q]kl]jf =gmflja]k
E;LA?L( F C <LC ;A' J]l]jk_jYZ]f .,' =B(/+++ <Yk]d ,, #Moalr]jdYf\$

? Q +



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

@ ? D O J M D < G = J < M ?

C* K @ ï F J Q é ( 8GCF P H TJ G 6FKTPRKCM 4PCRF

M* Q M < = @ > ( =E KG O T K H K E = GERG TC RX

>b[lf_m P h cp_lmcns ( H _^c][f A []o fns i` C sac_h_( ? _j[lng _h n i` K f[ m nc] No la_ls ( K l[ao_

D I O @ M I < O D J I < G

R* = _nbg [hh ( G_cjtca

N* D* ? _a ns[l_p[ ( Him]iq

A* H* F bcnlip ( Him]iq

' ?* N* M[h_p( Ni`c[

<* fi h _m]o ( = o]ol_mnc

H* F l[om( K i f[h c][ U^l|d

C* H _hhca( =_lfch

^) Uifnyh ( = o^[j_mn

Q* K* Djji fcnip ( Him]iq

É à <pc]_hog ( t^ l[p i nh c]e z h [e f[^ [ n_ fm np { ( h* j* à -54,

Ko\ fcmb_^ `io l ncg _m $ ch -5156 nqi ncg _m% [ s _[ l \s <pc]_hog ) > t_]bimfip[eH_^c][f
Kl_mm( H [ fi mnl[h mez hyg * .4( K l[b [ -* @ ^ cni l ch >bc_` Kli`* C* K_ñeipy( H* ?*7
?_jons i ` @ ^ cni l ch >bc_` Kli`* Q* F [l`ce ( H* ?* à£ <^^l_mm i ` nb _ @ ^ cni lc[ f J``c]_6
<]n[ > b clo la c[_ K f[ m nc] [ _ ( -., ,, K l[b [ .( G c^ipô]b g cfc] { 2/( > t_]bimfip[e c[ * à Kl_mm6

N n†_^i õ_ me z ncme y lh s ( h* j*( j lipit,-( C yfeip[ .( K l[b [ .

No\m]lcj ncih l[ n_ 6 mA l -,1*à j fo m ji mn[a_ * @r]fomcp_ ^ cm] lc\ o ni lm `i l [ ff ] i o h nl c_ m q cnb
nb_ _r]_j ncih i` < f\[hc[( = o fa[lc[ ( >bch[( >o\[( > t_]bimfip[e c[ ( B _lg [h ?_gi]l[nc]
M_jo\fc]( C oha[ls ( I i lnb Fil_[( Q c_nh[g ( H ihaifc[( Ki f[h^ ( M og [hc[ ( Phcih i` Nipc_f

N i ] c[ fcm n M _jo\ fc]m [ h^ Tioaimf[pc[6
F<MB@M GD=MD <B( K _ n_ lma l[\ _h /-( >C)0,,, =<N@G -- $ Nq cnt _ lf[h^ %



;=N; =B CLOLA F;? JF;MN C=;? ( --' .' ,43+

H _^c][ f < ][^ _g s ( G |^t $Ki f[h^ %
? _ j [ l ng _h n i ` K f[ m nc] N o la_ ls (
C _ [ ^ K li ` * E * B i f^ m n_ ch ( H* ? *

N DBI DA D><I>@ JA A<>D<G KG<NOD> JK@M<O DJIN
DI KNT>C D><G <I? NJ> D<G M@C<=DGDO<ODJI

E* BJG?NO@DS( H* C<IPNUFD@RD>U

Ob_ nl[^ cncih[f Bl__e c^_[f i` jms]bimig[nc] b[lgihs $e[f|m e[a[nb|m% ]ih)
mncno n_m nfc_ \[mc] jli\f_g i` j[nc_hnm m__echa jf[mnc] mola_ihåm b_fj* Dh mjcn_ i` nb_
^c``_l_hn ]ofnol[f( bcmnilc][f il a_ial[jbc] ]ih^cncihm ^_n_lgchca nb_ c^_[f i` jbsmc][f
\_[ons ( nb_ _rcmn_h]_ i` [ ^_mcl[\f_ gi^_f [h^ mnliha gincp[ncih ni [jjli[]b cn cm
nb_cl ]iggih `_[nol_* < ^_`ilg_^( oafs g[h hin ihfs b[m jli\f_gm ]ihh_]n_^ qcnb
nb_ m_f`)[q[l_h_mm i ` bcm oafch_mm \o n [fmi _pie_m [p_lmcih i` nb_ _hpclihg_hn( [h^
b[m f_mm ]b[h]_m i` mo]]_mm ch fc`_*

Dh nbcm l_mj_]n nb_ `[]_( nb_ âmiofåm g cllilä ( cm i` mj_]c[f cgjiln[h]_* Ob_l_`il_
`[]c[f jf[mnc] mola_ls cm mnlihafs ]ihh_]n_^ qcnb jms]bifiac][f gincp_m [h^ ]ihm_)
ko_h]_m i` ij_l[ncihm( qbcf_ mo]]_mm ch nl_[ng _hn( c*_*( l_mnil[ncih i` nb_ j[nc_h nåm
jbsmc][f( jms]bc][f [h^ mi]c[f \[f[h]_ l_kocl_m( ch gimn ][m_m( ]fim_ ]iij_l[ncih
\_nq__h nb_ mola_ih [h^ nb_ jms]bc[nlcmn*

Ob_ lif_ i` nb_m_ nqi mj_]c[fcnc_m f[la_fs ^_j_h^m ih nb_ m_p_lcns i` ^_`ilg[ncih*
<ff nb_ j[nc_h nm g [s \_ lioabfs ^cpc^_^ chni . aliojm6 nb_m_ qcnb [ ]f_[lfs pcmc\f_
`[]c[f ^_`ilg[ncih [h^ nbim_ qcnb mfcabn il _p_h ^io\n`of \_[ons ^_`_]n qbc]b cm(
biq_p_l( mnlihans `_fn \s nb_g* Jj_l[ncihm [l_ _mm_hnc[f `il nb_ `clmn alioj i` j[nc_hnm*
=s cgjlipcha nb_cl [jj_[l[h]_( nb_s g[e_ jimmc\f_ [ jms]bc] [h^ mi]c[f l_b[\cfcn[)
ncih* Ciq_p_l( \_][om_ nb_ jimmc\cfcnc_m i` mola_ls [l_ fcgcn_^( j[l[ff_f jms]binb_l[js
i` nb_m_ j[nc_hnm cm [^pcm[\f_* Kms]bc[nls b_fjm mola_ls b_l_* Kms]bc] cgg[nolcns
i` j[nc_hnm( qbi n_h^ ni [mmi]c[n_ nb_cl gcm`ilnoh_m qcnb [ gchcgog \_[ons ^_`_]n(
cm _mm_hnc[f `il nb_ m_]ih^ alioj* Ob_ g[ch jli\f_g cm [ jms]bc[nlc] ih_ [h^( c` ij_l)
[ncihm [l_ [^pcm[\f_ [ n [ff( nb_s ][h ihfs ]igjf_g_hn jms]binb_l[js* C_+_ mola_ls
b_fjm jms]bc[nls*

< ]fim_l jms]bifiac][f [h[fsmcm ][ffm `il ih_ gil_ ^cpcmcih* Kms]bifiac][f jli\)
f_gm ^c``_l []]il^cha ni qb_nb_l nb_ ^_`ilg[ncihm [l_ ]iha_hcn[f il []kocl_^* Obcm(
^c``_l_hnc[ncih cm hi n i ` al_[n cgjiln[h]_ `il j[nc_hnm qcnb mfcabn ^_`ilg[ncihm
qb_l_ jms]bc] jli`cf_ cm ^_]cmcp_* D n cm( biq_p_l( p_ls cgjiln[hn ch ][m_m i` \ca
^_`ilg[ncihm* G_n o m b[p_ [ fiie [ n nbim_ aliojm i` j[nc_hnm*

D* =ca jimn)nl[og [nc] ^_`ilg[ncihm* Ob_s omo[ffs b[jj_h ni j_ijf_ qcnb [fl_[^s
q_ff)mb[j_^ j_lmih[fcns( [h^ nb_cl l_[]ncih ni nb_ ^_`ilg[ncih ^_j_h^m ih nb_cl
g [no lcns [h^ qcff)jiq_l* Ob_ cgjiln[h]_ i` ij_l[ncihm cm i\pciom( `b_s l_mnil_
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`[piol[\f_ [_mnb_nc] [jj_[l[h]_ [h^ g[e_ jimmc\f_ [ jms]bc][f [h^ mi]c[f l_b[\ cfcn[)
ncih* = on _p_h qb_h nb_ jimmc\cfcnc_m i` cgjlipcha nb_ [jj_[l[h]_ [l_ fcgcn_^( nb_
g_l_ oh^_laicha i` ij_l[ncih [h^ nb_ jimmc\cfcns i` ]ihm_ko_hn ]ill_]ncp_ ch n_l)
p_hncihm cm `il nb_ j[ nc_h n [ `ilg i` []ncp_ l_mcmn[h]_ ni cff `[n_( [h^ cn b_fjm ni l_a[ch
jms]bc] \[f[h]_*

DD * =ca ]iha_hcn[f ^_`ilg[ncihm* Ob_ j_lmih[fcns i` nb_m_ j[nc_hnm cm `ilg_^ ch
nb_ mb[^_ i` nb_ ^_`ilg[ncih* K_ijf_ qbi [l_ hi n nl_[n_^ ( il cgjlij_lfs nl_[n_^(
[l_ \ioh^ ni \_ nlio\f_^( _mj_]c[ffs ch nb_ _gincih[f mjb_l_( \_][om_ i` nb_ f[]e
i` []]_jn[h]_ `lig nb_cl _hpclihg_hn* No]b j_ijf_ omo[ffs \_]ig_ j[mmcp_ [h^
]fim_^)ch* Ob_s l_`l[ch `lig n[echa oj nb_ gil_ ^c``c]ofn n[mem ch il^_l ni [pic^
]ih`lihn[ncih il ]ih`fc]nm qcnb b_[fnbs j_ijf_* Dhp_mnca[ncihm i` fc`_ bcmnils i`
cgjlij_lfs nl_[ n_^ aliqh)ojm qcnb ]f_`n fcj [h^ j[f[n_ ][llc_^ io n ch iol ?_j[lng_hn
g[hs s_[lm [ai ^_gihmnl[n_^ nb_cl ^_]l_[m_^ fc`_ []ncp cns 6 fiq_l f_p_f i` _^o][ncih(
fcpcha ih chp[fc^ j_hmcihm( [h^ l_mcahcha `lig `ilgcha `[gcfc_m* Obcm mn[h^m ch ^cl_]n
ijjimcncih ni nb_ `[n_m i` ]bcf^l_h qbi oh^_lai ]igjf_r nl_[ ng _h n ch iol >_hnl_*
Himn i` nb_g [ nn_h^ hilg[f jlcg [ls il m_]ih^[ls m]biifm( a_n jli`_mmcih[f _^o][ncih
[h^ m_n oj `[gcfc_m* Ob_ lif_ i` jf[mnc] mola_ls cm _pc^_hn b_l_* Ob_ g_^c][f n_[gm
ch`fo_h]_ ih nb_ ]bcf^åm j[l_hnm [h^ [ ]fim_ ]iij_l[ncih qcnb nb_g mbiof^ [fmi \_
[jjl_]c[n_^* Rliha _^o][ncih[f [ nncno^_m [l_ p_ls `l_ko_hn [giha n_[]b_lm [h^
j[l_hnm* Ob_s [l_ ip_l)jlin_]ncp_( nb_s jcns nb_ ]bcf^ il( ih nb_ ]ihnl[ls( nb_s
mbiq [p_lmcih( ch^c``_l_h]_ il _p_h ^cmaomn* =inb [nncno^_m [l_ b[lg `of ni nb_ ]bcf^åm
^_p_fijg_hn* Ob_ lif_ i` nb_ mola_ih [m [^pcmil cm _mm_hnc[f b_l_*

Ko\_lns [h^ [^if_m]_h]_ [l_ _mj_]c[ffs ^c``c]ofn `il ]bcf^l_h qcnb `[]c[f ^_`_]nm*
<ff nb_ jli\f_gm i` nbcm [a_ nb [ n nb_ b_[fnbs ]bcf^l_h _rj_lc_h]_( [l_ chn_hmc`c_^
\_][om_ i` ^cm[^p[hn[a_iom [jj_[l[h]_( fcg cn_^ jli`_mmcih[f jimmc\cfcnc_m( ^c``c]ofnc_m
q cnb `ch^cha [ j[lnh_l( _n]* < msmn_g[nc] [h^ _``_]ncp_ nl_[ ng _h n i` nb_ ]bcf^ `lig
cnm \ clnb ( [`n_l qbc]b hi il ihfs mfcabn nl[]_m i` nb_ ]iha_hcn[f ^_`_]n l_g[ch( cm nb_
\_mn q[s i` jl_p_hncih i` nb_m_ ^c``c]ofnc_m* Ph`ilnoh[n_fs cn cm hi n [fq[sm jimmc\f_*
<^gcmmcih ni nb_ ?_j[lng _hn i` Kf[mnc] Nola_ls mig_ncg_m b_fjm nb_ sioha g[h*
<j[ln `lig nb_ jlimj_]n i` `olnb_l cgjlip_g_hn i` [jj_[l[h]_ nblioab ij_l[ncihm(
b_ g__nm qcnb oh^_lmn[h^cha [h^ []]_jn[h]_ ih nb_ j [ ln i` nb_ mn[ `` [h^ j[nc_hnm
mcgcf[l ni bcg( qbc]b b_fjm bcg ch g[chn[chcha jms]bc] \[f[h]_*

DDD * Nfcabn ]iha_hcn[f il []kocl_^ ^_`_]nm* Ob_ alioj i` j_ijf_ q cnb mfcabn `[]c[f
^_`_]nm cm f[la_ [h^ ]ihmncnon_m nb_ g [dilcns i` j[nc_hnm* Kms]bifiac][f [h^ g_^c][f
_r[gch[ncihm i` iol j[nc_h nm ^_gihmnl[n_^ nb [ n g [hs i` nb_g [l_ _ginch[ffs ojm_n
io n i` jlijilncih qcnb nb_ ][om_* K_lmcmn_hn nbioabnm i` ^_`ilg[ncih( ^_jl_mmcihm
[h^ ch`_lcilcns ]igjf_r chbc\cn nb_cl []ncpcns* Ob_ g_]b[hcmg i` â_m][j_ chni cff)
h_mmä cm `l_ko_hn7 [ mg[ff ^_`_]n i ` \_[ons cm b_f^ l_mjihmc\f_ `il [ff nb_ gcm`ilnoh_m*
Ob_m_ j[nc_h nmå ola_ ni \_ ij_l[n_^ cm mi mnliha nb [ n nb_s mig_ncg_m nb l_[ n_h moc]c^_
ch ][m_ i ` l_`om[f i` molac][f nl_[ng _hn*

H[hs _rj_lc_h]_^ jf[mnc] mola_ihm q[lh [a[chmn ij_l[ncha mo]b j[nc_hnm( ion
i` `_[l i` ]ihm_ko_h]_m* Ob_ ij_l[ncih ][h hin `of`cff nb_ j [ nc_h nåm _rj_]n[ncihm(
c*_*( cn ][hhin ]b[ha_ bcm fc`_ mcno[ncih* D n g [s f_[^ ni bcm ^cm]ihn_hn( l_m_hng_hn
i` nb_ mola_ih [h^ ^_g[h^m i` `o lnb_l ]ill_]ncp_ ij_l[ncihm* R_ [l_ i` nb_ ijchcih
nb [ n( ch mjcn_ i` nb_ jimmc\f_ lcme( q_ ][h [h^ mbiof^ b_fj nbim_ j[nc_hnm( nb_ g[dilcns
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i` qbig oh^io\n`offs mo``_l( [fnbioab nb_cl ^cm]ig`iln cm hin i\d_]ncp_fs domnc`c[\f_*
< `[piol[\f_ jms]bi)]ill_]ncp_ ch`fo_h]_ i` ij_l[ncih( qbc]b cm j [ ln i` nb_ ]igjf_r
nl_[ ng _h n cm( [m [ lof_( i\m_lp_^* < ech^ i` jms]binb_l[js( ch nb_ `ilg i` jimcncp_(
[jjlipcha ijchcihm ih nb_ l_mofnm i` ij_l[ncihm( _rjl_mm_^ \s nb_ _hncl_ mn[ `` i` iol
?_j[lng_hn( g [s \_ i` mig_ mcahc`c][h]_*

< mj_]c[f ][n_ails i` j[nc_hnm qcnb mfcabn `[]c[f ^_`ilg[ncihm( qbi m_[l]b `il nb_
b_fj i` jf[mnc] mola_ih( mbiof^ \_ g_hncih_^ ch ]ih]fomcih* Ob_m_ [l_ g_hn[ffs ^cm)
_[m_^( qbim_ gchcgog il cg[]bac[ls ^_`_]nm i` \_[ons g[s \_ nb_ mcah i` ^cmgil)
jbijbi\c[ [m nb_ _[lfs msgjnig i` jms]bimcm( omo[ffs m]bctijbl_hc[* No]b j[nc_hnm
[l_ kocn_ `l_ko_hn [h^ ]ihmncnon_ oj ni -, j_l ]_hn i` nb_ nbcl^ alioj* Ol_[ng_hn
\s ij_l[ncih cm( [m [ lof_( ]ihnl[ch^c][n_^ ch mo]b ][m_m* A[cfol_ i` ]ill_]n ^c[ahimcm
[h^ ohh_]_mm[ls ij_l[ncih ][h ][om_ chn_hmc`c][ncih i` cffh_mm* =on( ch nqi
_r]_jncih[f ][m_m( qbc]b q_ b[p_ b[^ ch iol g[n_lc[f( `iffiqcha nb_ jms]bc[nlcmnåm
[^pc]_( q_ j_l`ilg_^ ]ill_]ncp_ ij_l[ncihm qbc]b b[^ jimcncp_ ch`fo_h]_ ih `olnb_l
nl_[ ng _h n i` jms]bimcm* Ob_ ][m_m i` nb_ g_hn[ffs ^cm_[m_^ jlipc^_ [h _mj_]c[ffs
_pc^_hn _r[gjf_ i` nb_ h_]_mmcns i` ]fim_ ]iij_l[ncih \_nq__h nb_ jf[mnc] mola_ih
[h^ nb_ jms]bc[nlcmn ch nl_[ncha `[]c[f ^_`ilg[ncihm*

Ob_ hog\_l i` j_ijf_ m_[l]bcha `il b_fj i` jf[mnc] mola_ls cm ]ihmn[hnfs aliqcha
[h^ qcff jli\[\fs mncff aliq* Ob_ jlial_mm i` g_^c]ch_ g[e_m cn jimmc\f_ ni e__j [fcp_
gil_ [h^ gil_ ]bcf^l_h q cnb ]iha_hcn[f ^_`_]nm* ?_p_fijg_hn i` nl[hmjiln [h^
ch^omnls ch]l_[m_m nb_ hog\_l i` []]c^_hnm `l[oabn qcnb g_]b[hc][f( nb_lg[f [h^
]b_gc][f nl[og[m* Ni]c[f ]ihm]ciomh_mm [h^ [_mnb_nc] ^_g[h^m aliq nia_nb_l qcnb
^_p_fijg_hn i` _^o][ncih [h^ ]ofnol_* Ach[ffs à f[mn \o n hin f_[mn à nb_ ^_p_fij)
g_hn i` iol ]cpcfct[ncih oh`ilnoh[n_fs f_[^m ni nb_ ch]l_[m_ i` ][m_m i` jms]bimcm
[h^ h_olimcm*

R_ [l_ b[jjs nb[ n( nb[hem ni ]ihmn[hn jlial_mm i` jf[mnc] mola_ls( q_ ][h(
gil_ [h^ gil_ mo]]_mm`offs( b_fj nb_ aliqcha hog\_l i` cff j_ijf_ [h^ ]ihnlc\on_
ni nb_cl ]igjf_n_ jms]bc][f [h^ mi]c[f l_b[\cfcn[ncih*

N P H H < M T

K[nc_h nm qcnb `[]c[f ^_`ilg[ncih qbi m__e nb_ b_fj i` [ jf[mnc] mola_ih( omo[ffs
jl_m_hn q cnb p[lciom ]igjfc][n_^ jms]bifiac][f jli\f_gm* No]]_mm`of nl_[ng _hn i`
mo]b j[nc_h nm l_kocl_m ]fim_ ]iij_l[ncih \_nq__h nb_ mola_ih [h^ nb_ jms]bc[nlcmn*
Jol _rj_lc_h]_ ch^c][n_m nb [ n nb_l_ [l_ ^c``_l_hn aliojm i` j[nc_hnm ch l_mj_]n ni nb_
mct_ [h^ ech^ i` nb_ ^_`ilg[ncihm( nb_cl ch`fo_h]_ ih nb_ j[nc_h nåm _gincih[f [h^
mi]c[f fc`_( [h^ nb_ jimmc\cfcnc_m i` jf[mnc] mola_ls*

K[nc_h nm q cnb m_p_l_ jimn)nl[og[nc] ^_`ilgcnc_m `clmn i` [ff h__^ molac][f nl_ [ n)
g_hn( jms]binb_l[js mojjf_g_hnm nb_ `l_ko_hnfs fcgcn_^ jimmc\cfcnc_m i` mola_ls*
K[nc_hnm q cnb _rn_hmcp_ ]iha_hcn[f ^_`ilg[ncihm omo[ffs b[p_ [ m_lciomfs [``_]n_^
_gincih[f mjb_l_* @``_]ncp_ nl_[ng _h n i` mo]b ][m_m( j[lnc]of[lfs ch jo\_ln[f [a_
[h^ [^if_m]_h]_( l_kocl_m [fgimn _ko[f j[lnc]cj[ncih i` nb_ mola_ih [h^ nb_ jms)
]bc[nlcmn* K [nc_h nm q cnb gchil ]iha_hcn[f il []kocl_^ `[]c[f f_mcihm g[chfs h__^
jms]binb_l[js* Dh g[hs mo]b ][m_m mola_ls cm moaa_mn_^ [m [ mojjf_g_hn[ls \o n
cgjiln[hn nb_l[j_onc] [jjli[]b*
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Ob[hem ni [ l[ncih[ffs jf[hh_^ [h^ nbilioabfs j_l`ilg_^ di ch n molac][f [h^
jms]bifiac][f nb_l[js( ]igjf_n_ _gincih[f [h^ mi]c[f l_b[\cfcn[ncih b[m \__h []bc_p_^
ch g[hs i` iol j[nc_hnm*

M x N P H x

Dg ji l n[ h ] _ ^_m i j _ l[ nci h m j f[ m nck o _ lm ^_ f[ `[ ]_ j i o l f[ lz b [ \ cfc n[ n ci h
j ms]bi fia cko_ _ n mi] cyf_

B i f ^ m n _ c h E * ( C [ h o m t e c _ q c ] t H *

G mm g [ f[ ^ _ m [p _] f_m ^ _ `i lg [ nci h m ^ _ f[ `[]_ k o c ] b _ l] b _ h n o h _ [ c^ _ g z^ c] [ f_ i h n
mi o p _ h n ^ _ ^ c` `z l_ h nm j li \ fùg mm j ms ]bi fi a ck o _ m ]ig j fck o zm * K i o l z nl_ lz o mm c( f_ n l [ c n _
g _ h n h zi _mm cn_ o h _ z\ li cn_ ] i ff[ \ i l[ n ci h _ h nl _ f_ ] b clo la c_ h _ n f_ j ms ] b c[ n l _ * I im _rjz)
Dlc_h]_m ^ zg i h nl _ h n k o åcf _ r cm n_ ^ _ ^ c` `z l_ h nm a li o j _ m ^_ g [ f[ ^ _ m _ h ]_ k o c ]i h ]_ lh
å_ r n_ h m ci h _ n f_ a _h l_ ^_ f[ ^ _ `i lg [ nci h _ n ^ _ mi h ch `fo _h ]_ m o l f[ p c_ _g i ncp _ _ n mi] c[ f__
^ _m g [ f[ ^ _ m ( ^ _ g _g _ ko_ mo l f_m j i mm c\ cf cnz m ^_ f[ ] b clo la c_ j f[ m nck o _ * G _m g [ f[ ^ _ m [p_]
^ _ a l[ p _ m ^ z `i lg [ nci h m ][o mz_ m j [ l o h [ ] ] c^ _ h n i h n \ _ mi ch m o l ni o n ^ åo h _ [ c^ _ ]b clo la c] [ f_ (
f[ j ms ] b i nb z l[ j c_ h_ `[ cn k o _ ] ig j fz n_ l f_m j i mm c\ cfcnz m ^ o ] b clo la c_ h ( m i o p _ h n [mm_t
l _ m n l [ ch n_ m * G _m g [ f[ ^ _ m [p _] ^ _ a li mm_ m ^ _ `i lg [ nci h m ch h z_ m i h n mi o p _ h n [ o mm c ^ _ m [ ` `_ ] )
n ci h m ^ [ h m f_ ^ ig [ ch _ _g i nc` * ? [h m ]_m ][m à _c( f_ n l [ c n _ g _ h n _ ` `_ ] nc ` _r ca_ f[ j [ l n c ] cj [ )
n ci h ^ åo h ]b clo la c_ h ^ _ g ùg _ ko_ ú o h j ms ] b c[ n l _ ]_ k o c _ m n p [ f[ \ f_ m o l ni o n j i o l f[
j z l ci ^ _ ^ _ D å[ ^ i f_ m] _h ]_ * G _m j [ n c_ h nm [ p _] ^ _ j _ n c n ^ z `[ o nm ch h zm io [ ] k o cm ^ _ f[ `[]_ i h n
\ _ mi ch _ h a zh z l[ f_ ^ _ f[ j ms ] b i nb z l[ j c_ * ? [ h m f_m ][m m cg cf[ cl_ m f[ ] b clo la c_ _ m n ]ihmc)
^ z lz_ ]ig g [ o h g i s _h ] ig j fzg _h n[ cl_ \ c_ h k o _ cg j i l n[ h n * à B l[]_ [ f[ j f[h c` c] [ nci h
l[ n ci h _ f f_ _ n [ f[ ]ig \ ch [ cmi h ^ o n l [ c n _ g _ h n ] b clo la c] [ f_ _ n j ms ]b i fi a o _ ( i h _ m n [ l l cp z
]b_t \ _ [o ]i o j ^_ j [ n c_ h nm [ o h _ lz b [ \ c f c n[ n ci h _g i ncp _ _ n mi ] cy f_ ]ig j f_ n_ *
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= _ d_ o no h a ^_l j f[ m ncm] b _h B _m c]b nmij _ l[ nci h _h ` o l ^c_ j ms]bi fia cm]b_ o h ^ mitc[f_
M _b [\ cfcn[ nci h

B i f ^ m n _ c h E * ( C [ h o m t e c _ q c ] t H *

F l[ h e _ g cn B [ m c] b nm^ _ `i lg [ nci h _ h ( ^ c_ ^ c_ y lt n fc] b _ C cf`_ mo ] b _h ( b [ \ _ h ch ^_l
M _a _ f p _ lm]b c_ ^ _h _ e ig j fct c_ † n_ j ms ]b i fi a cm]b _ K li \ f_g _ * ? c_ _ l`i fa l_ c]b _ = _b [h f^ o h a
mi f] b _ l K [ n c_ h n_ h _ l `i l^ _ l n _ ch _ _ha_ U o m[g g _h [ l\ _ cn ^ _ m > b clo la _h g cn ^ _g K ms ]b c[ n_ l *
P h m_ l_ @ l `[ b lo h a _ h t_ ca _h ( ^ [ m m _m b ch m c] b nf c] b ^ _m P g `[h a _ m o h ^ ^ _ l < l n ^ _ l ? _`i lg [)
n ci h _ h o h ^ cb l_ m @ ch `fo mm_ m [ o ` ^ [ m _g i nci h [ f_ o h ^ mit c[ f_ G _\ _h ^ _ l = _ nli ``_ h _ h miq c_
^ _ l H ia fc]b e _ cn_h ^ _ l j f[ m ncm ] b _ h > b clo la c_ p _ lm]b c_ ^ _h _ F l[ h e _ h a lo j j _ h a c\ n* F l[ h e _
g cn m ]bq _ l_h j i m n n l [ o g [ ncm ] b _ h ? _ `i lg [ nci h _ h \ _ h i nca _ h p i l [ ff_g ]b clo la cm]b _ C cf`_(
^ c_ K m s ] b i nb z l[ j c_ _ la y h t n ^ c_ b yo `ca \ _ a l_ h t n_ h H ia fc]b e _ cn_ h ^_m > b clo la _h * K [ n c_ h )
n_ h g cn og `[h a l_ c] b _ h [h a _\ i l_ h _h ? _ `i lg [ nci h _ h b [ \ _ h ch ^ _ l M _a _ f [ o ] b _ lh m n_ < ``_e)
n_ ch ^ _ l @ g i nci h [ fmj b ccl_ * D h mi f] b _h A [ f f_ h ( \ _ mi h ^ _ lm ch ^ _ l U _ cn ^ _ l C _ l[h l_ c`o h a
o h ^ ^_m E o h a f ch a m [ f n_ l m ( _ l `i l^ _ l n ^ c_ _ ` `_ e ncp _ = _b [h ^ fo h a `[ m n a f_ c] b _ lg [mm_h ^c_
= _ n_ cfca o h a ^_m > b clo la _h o h ^ [ o ]b ^_m K m s ] b c[ n_ l m * K [ n c_ h n_ h g cn a _ l ch a _ l_h [ h a _ )
\ i l_ h _h i ^ _ l _ lq i l\ _h _h B _m c] b nm `_b f_ lh \ _ h i nca _ h ch ^ _ l M _a _ f K m s ] b i nb z l[ j c_ * D h p c_ f_h
y b h fc] b _ h A [ ff_ h q cl^ ^ c_ > b clo la c_ [ cm _ ch _ la yh t _h ^ _ m ( i \q ib f q c]b nca _ m C _ l[h a _b _h
[h a _ m_b _h * ? [ h e ^ _ l l[ n ci h _ f f_ h K f[ h o h a o h ^ ^ _ l mi la `y fnca _h F ig \ ch [ n ci h ^ _ l ]b clo l)
a cm]b _h o h ^ j ms ]b i fi a cm ]b _h = _ b [h ^ fo h a q o l^ _ \ _ c p c_ f_ h o h m_ l_ l K [ n c_ h n_ h pi ffm nyh )
^ ca_ _g i nci h [ f_ o h ^ mi t c[ f_ M _ b [ \ c f c n[ n ci h _ ll_ c] b n *
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Dg ji l n[ h ] c[ ^_ ij_ l[] cih_m j fym nc] [m ^_ f[ ] [ l[ j [ l[ f[ l_ b [\ cfcn[ ] c| h mc]if|ac][ s mi]c[f

B i f ^ m n _ c h E * ( C [ h o m t e c _ q c ] t H *

Gim ko _ ]ih ^_ `i lg [] ci h _ m `[] c[ f_m p c_h _h [ \ o m] [ l f[ [ m cm n_h ] c[ g |^ c][ a_h_l[ f)
g _h n_ mo ` l_ h ^ _ ]ig j fc][^i m j li \ f_g [m mc]if|ac]im* K [ l[ ko_ _f n l [ n[g c_ h ni ^ _ n[ f_ m
j [ ] c_ h n_ m l_ m o f n_ _ r cni mi m_ l_ k o c_ l_ o `c[ _ m nl_ ] b [ ]i f[\i l[] c| h _ h nl_ _f ] clo d[h i s _f
m ck o c[ n l [ * I o _ m nl[ m _ r j _ lc_h ] c[ m ^ _g o _ m nl[ h ko_ _ r cm n_ h ^ c`_ l_ h n_ m a lo j ] m ^_ _h `]lg im
_h ] o [ h ni [ f[ _ h p _ la [ ^ o l[ s _f n cj i ^ _ ^_ `i lg [] cih_m s mo l_j _ l]o m c| h mi\ l_ f[ p c^ [
_g i] cih [ f s mi ] c[ f ^ _ fim j [ ] c_ h n_ m [ m c ]ig i mi\ l_ f[m ji mc\ cfc^ [^ _m ^_ f[ k o clo la {[ j fy m nc] [ *
G im j [ ] c_ h n_ m ] ih a l[ p _ m ^ _ `i lg [] cih _ m j i m nl[ og y nc] [ m h _ ]_ m cn[ h ( [ h n_ ni ^ i ( ^_ ch n_ l )
p _h ] c| h k o cl} la c] [ m c_ h ^ i f[ m c] i n_ l[ j c[ m| fi ]ig j f_ ncp [ ^_ f[m ji mc\ cfc^ [^ _m ^_f
k o clo la i ( ]ih `l_ ]o _h ] c[ g o s fcg cn[ ^ [ m * G im j [ ] c_h n_ m ]ih p [ m n[ m ^_ `i lg [] cih_m _ihaz)
h c n[ m ( _h ] [g \ ci ( a _ h _ l[ fg _h n_ n l [ _ h a l[p _m [`_]]cih_m [ f[ _ m`_l[ _g i] cih[ f* @ h n[ f_ m
][mi m ( j [ l n c] o f[ lg _ h n_ _h f[ j o \ _ l n[ ^ s [^i f_m]_h] c[ ( _f n l [ n[g c_ h ni j [ l [ m_ l _`c] c_h n_ (
l _ k o c_ l_ _h ca o [ f g _^ c^ [ f[ j [ l nc] cj [ ] c| h ^_ n[ h ni _f ] clo d[h i ]ig i _f m ck o c[ nl[ * Gim j [ )
] c_ h n_ m ]ih ^ _ `_] ni m g _h i l_ m ( ]iha zh cni m i [^ k o cl c^ i m ( ^ _ f[ ] [ l[ h_]_ mcn[h a _h _ l[ fg _h n_
^_ m c] i n_ l[ j c[ * @ h g o ]b i m ][mim m cg cf[ l_m f[ k o clo la c[ m_ ]ih mc^ _l[ ]ig j f_g _h n[ l c[ [o h k o _
j i l _ ffi hi g _h i m cg j i l n[ h n_ * à B l[]c[m [ o h [ j f[h c`c][] c|h l[ ] cih[ f s o h [ _ mg _ l[^ [ ]ig )
\ ch [] c| h ^ _ f[ n_ l [ j c[ k o cl} la c] [ s mc]i f|a c][ g o]bim ^_ h o _ m nli m j[] c_h n_ m b [ h ji^ c^i
fi a l[ l o h [ l_ b [ \ c fc n[ ] c| h mi ] c[ f s _g i] cih [ f ]ig j f_ n[ *
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-* O s mte [ ( @ * 6 H _]b [h ctg s g i nsq [ )
]s dh _ ^ k ó _h c[ ^i i j _ l[ _ dc _ m n_ ns _ t h _ d
o i m|\ t h c_ t h [ ] t h sg c t h c_e mt n[ n] _h c[g c*
nq [ lt s * O b _ m cm i ` [ ^ i ] ni l[ n_ ( G |^ó -530*

K li ` * E * B i f^ m n_ ch ( H _^ c][ f < ][^_g s (

.* U [\iliq me c( < * 6 R j fsq ij _ l[] dc _ m n_
ns ] t h s ]b h [ m n[ h j ms ]b c]th s i m|\ t h c_
th []thsg c th c_e mt n[ f]_h c[g c nq [ lts * O b_
mcm i ` [ ^ i ] ni l[ n_ ( G |^ó -531*

? _j n( i ` K f[ m nc] No la_ls ( F ij] ch me c_ai ..(
5,à-1/ G |^ó ( K i f[h ^ *
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H _^ c][ f < ] [^ _g s ( )Gi^ó $K i f[ h ^ % (
? _ j [ l ng _ h n i ` K f[ m n c] N o la _ ls
C _ [ ^ K li ` * E * B i f^ m n_ ch ( H * ? *

>JHKG@S OM@<OH@IO JA >G@AO GDK
<I? >G@AO K<G<O@

E* BJG?NO@DI ( E * FMPF ( R* E<IPNU@RNF<

>f_`n fcj [h^ ]f_`n j[f[n_ [l_( [m q_ ehiq( nb_ gimn `l_ko_hn ]iha_hcn[f `[]c[f
^_`ilgcnc_m( [h^ \_fiha ni nb_ -, gimn ]iggih ]iha_hcn[f ^_`_]nm* Ob_s i]]ol ch
[jjlircg[n_fs . j_l -,/, ][m_m i` fcp_ \ilh ]bcf^l_h* Ob_ ]f_`n g[s ]ih]_lh nb_ fcj
il nb_ j[f[n_ ihfs( il \inb( cn ][h \_ ch]igjf_n_ il ]igjf_n_( ohc) il \cf[n_l[f7 cn
g [s \_ [mmi]c[n_^ qcnb inb_l ]iha_hcn[f ^_`_]nm il msh^lig_m* < n [hs l[n_ ( nb_ ]ih)
m_ko_h]_m [l_ m_lciom [h^ ]igjl_b_hmcp_6 [_mnb_nc]( `oh]ncih[f( jms]bifiac][f( [h^
mi]c[f* >f_`n fcj ][om_m ^_`ilg[ncih( bolncha nb_ ]bcf^åm [jj_[l[h]_* >f_`n j[f[n_
^cmnol\m nb_ `oh]ncihm i ` \l_[nbcha [h^ mq[ffiqcha [h^( [\ip_ [ff( mj__]b qbc]b
g[s \_ mi ohchn_ffcac\f_ [m ni g[e_ nb_ mc]e ]bcf^åm ]ihn[]n qcnb cnm _hpclihg_hn
cgjimmc\f_* No]b ]bcf^l_h [l_ i`n_h \[^fs nl_[ n_^ \s nb_cl m]biifg[n_m( `lc_h^m(
`[gcfs( [h^ []kocl_ j_lg [h_hn jms]bifiac][f nl[og [m* Obcm b[m [ h_a[ncp_ _``_]n
ih nb_cl ^_p_fijg_hn( _mj_]c[ffs _gincih[f( [m q_ff [m nb_cl [ nncno ^_ niq[l^m mi]c_ns*
Ob_ `l_ko_h]s i` ]f_`nm [h^ nb_ cgjiln[h]_ i` nb_cl ]ihm_ko_h]_m g[e_ nbcm ^_`_]n
[ m_lciom mi]c[f jli\f_g*

Hi^_lh molac][f nl_[ ng _h n i` ]f_`nm b[m \__h [jjfc_^ `il ip_l 0, s_[lm* Klial_mm
ch oh^_lmn[h^cha j[nbia_h_mcm( [h^ n_]bhc][f cgjlip_g_hnm b[p_ _h[\f_^ mola_ihm
ni i\n[ch m[ncm`[]nils [_mnb_nc] [h^ `oh]ncih[f l_mofnm* D n b[m no lh_^ ion( biq_p_l(
nb [ n nb_ jlial_mm i` mola_ls cm hi n _hioab ni mifp_ nb_ jli\f_g 7 mig_ ]bcf^l_h h_p_l
ain ni nb_ molac][f ]_hnl_m il ain nb_l_ nii f[n_( inb_lm l_nolh_^ big_ qcnbion
^_`_]n \o n q cnb f[mncha ^cmnol\[h]_m i` i]]fomcih [h^ mj__]b( [m q_ff [m qcnb jms]bi)
fiac][f jli\f_gm* Obcm mcno[ncih a[p_ lcm_ ni nb_ c^_[ i ` ]igjf_r nl_[ ng _hn( c*_*(
[ nl_[ ng _h n ]ih^o]n_^ \s [ alioj i` mj_]c[fcmnm( mn[a_ \s mn[a_( `il g [hs s_[lm à
`lig nb_ ]bcf^åm \ clnb oh ncf cnm [ nn[ chg _h n i` jbsmc][f( jms]bc][f [h^ mi]c[f g [nolcns *

Ob_ `clmn [h^ mi `[l nb_ ihfs ]_hnl_ i` nbcm ech^ ch Kif[h^ q[m ila[hct_^ ch -52.
[ n nb_ H[rcffi)A[]c[f Nola_ls ?_j[lng _hn [ n nb_ H_^c][f <][^_gs i` G|^ó oh^_l
nb_ h[g_ i` nb_ >_hnl_ `il O l_[ng _hn i` >iha_hcn[f A[]c[f ?_`_]nm* Dh -53. nb_
>_hnl_ \_][g_ [nn[]b_^ ni nb_ ? _j[lng _hn i ` Kf[mnc] Nola_ls [h^ _rn_h^_^ cnm
l[ha_ i` []ncpcnc_m ni [ff ]iha_hcn[f ^_`_]nm i ` chn_aog_hn* Jol _rj_lc_h]_ cm ]ih)
mc^_l[\f_* ?olcha nb_ -3 s_[lm i` nb_ _rcmn_h]_ i` nb_ >_hnl_ ip_l 0,,, ]bcf^l_h qcnb
p[lciom ]iha_hcn[f ^_`_]nm b[p_ \__h l_acmn_l_^( ip_l .,,, i` qbc]b q cnb ]f_`n fcj
[h^+il ]f_`n j[f[n_*
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@p_ls ]bcf^ \ilh qcnb [ ]iha_hcn[f ^_`_]n cm l_jiln_^ ni om \s g[cf il \s n_f_jbih_
nblioab nb_ h_q\ilh m_]ncihm i` nb_ bimjcn[fm ch nb_ Gi^ó l_acih* Ob_ ]bcf^ cm ][ff_^
ch ni nb_ >_hnl_ `il nb_ `clmn _r[gch[ncih [fl_[^s ch nb_ `clmn gihnb i` cnm fc`_*
?olcha nb_ `clmn pcmcn q_ a_n `lig nb_ ginb_l [ ^_n[cf_^ _ncij[nbia_h_nc] [h[gh_mcm
[m q_ff [m ^ [ n[ ]ih]_lhcha nb_ ]bcf^åm ^_p_fijg_hn* Ob_h nb_ ]bcf^ cm _r[gch_^ \s
mj_]c[fcmnm6 j_^c[nlc]c[h( jf[mnc] mola_ih( g[rcff[ls mola_ih( ilnbi^ihncmn( jbihc[nlc)
]c[h* Jf^_l ]bcf^l_h [l_ ]ihmofn_^ \s [ jms]bifiacmn c` h_]_mm[ls* Dh ][m_ i` jl_m_h]_
i` inb_l ^_`_]nm( nb_ ]bcf^ cm ^cl_]n_^ ni [jjlijlc[n_ mj_]c[fcmnm $f[lshaifiacmn( ijbn[bf)
gifiacmn( h_olifiacmn( olifiacmn il inb_lm% qbi( biq_p_l( [l_ hin g_g\_lm i` nb_
j_lg[h_hn >_hnl_ mn[``* <`n_l nb_ _r[gch[ncih nb_ j_^c[nlc]c[h [h^ nb_ holm_ _rjf[ch
nb_ jlch]cjf_m i` holmcha nb_ ]f_`n ]bcf^ ni nb_ ginb_l* Ob_ mola_ih jl_m]lc\_m g[m)
m[a_m i ` nb_ ]f_`n fcj [h^ n_[]b_m nb_ ginb_l ni ^i nb_g( b_ [fmi ^cm]omm_m nb_ jlch)
]cjf_m i` ]iij_l[ncih \_nq__h nb_ j[l_hnm [h^ nb_ g_^c][f n_[g [h^ ch`ilgm nb_
g inb_l [\io n nb_ m_p_l[f mn[a_m i` nl_[ng _hn i` nb_ ]bcf^* Ob_ ilnbi^ihncmn n[e_m
nb_ g[rcff[ls cgjl_mmcih `lig ]bcf^l_h qcnb ]igjf_n_ fcj [h^ j[f[n_ ]f_`n ni ]ihmnlo]n
[h ch^cpc^o[f [jj[l[nom ^cl_]ncha nb_ aliqnb i` nb_ ]f_`n j[lnm i` g[rcff[ [h^ `[]cfcn[n)
cha nb_ ]bcf^åm \l_[nbcha [h^ `__^cha*

O l_[ng _hn m]b_g_ cm _mn[\fcmb_^ \s nb_ alioj i` mj_]c[fcmnm []]il^cha ni nb_
`ilg i` nb_ ^_`_]n [h^ nb_ a_h_l[f ]ih^cncih i` nb_ ]bcf^( ch^cpc^o[ffs `il _p_ls
j[nc_h n* Ob_ ^[n_m i` nb_ ]bcf^åm mo\m_ko_hn pcmcnm ni nb_ >_hnl_ [l_ m_n oj []]il^chafs*
B_h_l[ffs nb_ ij_l[ncih i` nb_ fcj cm jf[hh_^ \_nq__h nb_ 2nb [h^ 4nb gihnb( [h^
nb [ n i ` nb_ j[f[n_ \_nq__h nb_ -4nb [h^ .0nb gihnb i` fc`_* ?olcha nb_ `clmn b[f`
s_[l nb_ ]bcf^ cm jl_j[l_^ `il molac][f nl_[ng _h n \s nb_ j_^c[nlc]c[h [h^ nb_ ilnbi)
^ihncmn( nb_ m[g_ mj_]c[fcmnm jf[scha nb_ g[dil lif_ ch nb_ ]bcf^åm ][l_ ch nb_ j_lci^
\_nq__h nb_ ij_l[ncih i ` nb_ fcj [h^ nb_ j[f[n_*

< jbihc[nlc] _r[g ch[ncih n[e_m jf[]_ domn \_`il_ nb_ j[f[n_ ij_l[ncih( [h^
[`n_lq[l^m nb_ mola_ih [h^ nb_ jbihc[nlc]c[h ]biim_ nb_ gimn [^_ko[n_ g_nbi^ i`
ij_l[ncih `il nb_ acp_h `ilg i` ]f_`n* <`n_l nb_ jf[mnc] l_]ihmnlo]ncih i` nb_ j[f[n_
nb_ ]bcf^ cm _r[gch_^ g[hs ncg_m \s [ jbihc[nlc]c[h qbi( c` h_]_mm[ls( ^cl_]nm cn
`il fiaij_^c_ _r_l]cm_m( [h^ mig_ncg_m ko[fc`c_m cn `il [ m_]ih^[ls jf[mnc] ij_l[ncih
omcha nb_ jimn_lcil jb[lsha_[f `f[j*

Dh nb_ jl_)m]biif [h^ m]biif j_lci^m nb_ ]bcf^ l_g[chm oh^_l nb_ ilnbi^ihncmnåm
][l_* C_ ^_mcahm( qb_h h_]_mm[ls( ch^cpc^o[f ilnbi^ihnc] [jj[l[nom( g[^_ \s nb_
^_hn[f n_]bhc]c[h _gjfis_^ \s nb_ >_hnl_* < n nbcm [a_ ]ill_]ncp_ ij_l[ncihm i` nb_
mi`n j[lnm i` nb_ him_( nb_ ojj_l fcj [h^ nb_ il[f p_mnc\ofog g[s \_ j_l`ilg_^*

<`n_l jo\_lns cm l_[]b_^( \_nq__h nb_ s_[lm -0à-2( nb_ ]_hnl[f j[ln i` nb_ `[]_
mnijm ni aliq* Ob_h cn cm jimmc\f_ ni j_l`ilg ]ill_]ncp_ jf[mnc] ij_l[ncihm ih nb_ \ih_m
i` nb_ him_ [h^ d[qm* Ob_ lif_ i` nb_ jms]bifiacmn cm p_ls cgjiln[hn ch nbcm j_lci^7
b_ b_fjm nb_ ]bcf^ ni m_f_]n nb_ gimn mocn[\f_ m_]ih^[ls m]biif [h^ jli`_mmcih( [m
q_ff [m ni mifp_ nb_ jli\f_gm [h^ ^c``c]ofnc_m i` nb_ [^if_m]_h]_ chn_hmc`c_^ \s ]ih)
m_ko_h]_m i` nb_ ^_`_]n*

Ob_ msmn_g i` ]igjf_r nl_[ ng _h n i` ]f_`nm ionfch_^ [\ip_( [j[ln `lig cnm g_^c][f
[^p[hn[a_m( cm i` jli`cn ni nb_ j[l_hnm( m[pcha nb_cl ncg_( _``iln [h^ nl[p_ffcha _rj_hm_m
[h^ g[echa jimmc\f_ nb_cl ]fim_ ]iij_l[ncih qcnb nb_ g_^c][f n_[g ch nb_ nl_[ng _hn
[h^ oj)\lchacha i` nb_cl ]bcf^*
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Ob_ ]igj[lcmih i` l_mofnm i\n[ch_^ ^olcha nb_ -3 s_[lm i` _rcmn_h]_ i` iol
>_hnl_ q cnb l_mofnm i` jol_fs molac][f nl_[ ng _h n ch nb_ _[lfc_l j_lci^ ]f_[lfs jlip_m
nb_ moj_lcilcns i` nb_ ]igjf_r nl_[ng _h n* Dh gimn ][m_m cn g[e_m cn jimmc\f_ ni
i\n[ch mo]]_mm`of [_mnb_nc] [h^ `oh]ncih[f l_mofnm ch nb_ `ilg i` `[piol[\f_ [jj_[l)
[h]_( ]ill_]n i]]fomcih [h^ chn_ffcac\f_ mj__]b* Ob[hem ni nbcm j_ijf_ q cnb nb_ ^_`_]n
][h i\n[ch _^o][ncih [h^ ][lls ih [h [^_ko[n_ jli`_mmcih( f_[^ hilg[f `[gcfs
fc`_ [h^ j[lnc]cj[n_ ch mi]c[f []ncpcnc_m*

N P H H < M T

>f_`n fcj [h^ j[f[n_ [l_ ]f[mmc`c_^ [m nb_ gimn `l_ko_hn ]iha_hcn[f `[]c[f g[f`il)
g[ncihm [h^ i]]ol ch nqi ion i` -,,, ][m_m i` fcp_ \ilh ch`[hnm* Ob_ ^_`_]n ][om_m
[ ]ihmc^_l[\f_ `[]_ ^_`ilg[ncih [h^ cgj[clm \l_[nbcha( mq[ffiqcha [h^ mj__]b*
Dh nb_ >_hnl_ `il O l_[ng _hn i` >iha_hcn[f ?_`_]nm [ n nb_ ?_j[lng _hn i` Kf[mnc]
Nola_ls( H_^c][f <][^_gs( G|^ó( .,,, ]bcf^l_h qcnb ]f_`n fcj [h^ j[f[n_ q_l_
nl_[ n_^ qcnbch -3 s_[lmå j_lci^*

Ob_ j[j_l ionfch_m nb_ [jjfc_^ m]b_^of_ i` nb_l[js \s [ n_[g i` mj_]c[fcmnm7
nb[hem ni cn nb_ nl_[ ng _h n ][h \_ chmncno n_^ ch ^o_ ncg_( ][llc_^ io n msmn_g[nc][ffs
[h^ ]igjl_b_hmcp_fs [h^ _hmol_ `[piol[\f_ [_mnb_nc] [h^ `oh]ncih[f l_mofnm* Ob_
[p[cf[\cfcns i` ^c``_l_hn mj_]c[fcmnm qilecha ch nb_ >_hnl_ cm [fmi ]ihp_hc_hn `il nb_
j[l_h nm i ` mc]e ]bcf^l_h à cn mj[l_m nb_cl ncg_( mnl[ ch [h^ nl[p_ffcha _rj_hm_m*

M x N P H x

NjYalke ]fl [gehd]p] \] dY ^akkmj] \] dY dìnj] ]l \m hYdYak

B i f ^ m n _ c h E *( F l o e E * ( E [ h o m t _ q m e [ R *

G _m `cmmo l_ m ^ _ f[ fùp l_ _ n ^ o j [ f[ cm m_ ] f[ m m _h n j [ lg c f_m g [ f`i lg [ nci h m ch h z_ m ^ _ f[
`[ ]_ f_m j fo m ` lz k o _ h n_ m _ n m_ n l i o p _ h n ]b_t . ^_m -,,, h i o p _ [ o )hzm* G _ ^ z `[ o n j li p i k o _
^_ a li mm_m ^ _ `i lg [ nci h m ^ _ f[ `[]_ _ n l _ h ^ ^ c``c] cf_ f[ l_ m j cl [ n ci h ( f[ j i mm c\ cfcnz ^ å[ p [ f_ l
_ n f[ j [ li f_ * ? [h m f_ ] _ h nl_ ^ o n l [ c n _ g _ h n ^ _m ^ z `[ o nm ch h z m [ o ^ z j [ l n_g _ h n ^ _ f[ ] b c)
lo la c_ j f[ m n ck o _ ^ _ -å< ][^ _g c_ g z^ c[ ] f_ [ G | ^ ó ( .,,, _ h `[ h nm [p _] f_m `cmmo l_ m ^ _ f[ fùp l_
_ n ^ o j [ f[ cm i h n z nz n l [ c n z m [ o ] io lm ^ _ -3 [h m * à ? [h m -å[ l n c] f_ ih g i h nl_ f[ g z nb i ^ _
g z^ c][ f_ [ j j fck z _ j [ l o h ] i ff_ ] nc` ^ _ mj z ] c[ fcm n_ m * B l[]_ y _ [o r ( f_ n l [ c n _ g _ h n j _ o n ]ig )
g _h ] _ l y n_g j m ( _ m n g _h z ms m nzg [ n ck o _g _ h n _ n l _ mj i h m[ \ f_g _h n _ n [ m mo l_ ^_m l z m o f n[ nm
`i h ] nci h _ fm _ n _ m nb z n ck o _ m `[ p i l[ \ f_ m * D D ] i h p c_ h n [ o r j [ l _ h nm ^ _m _ h `[ h nm g [ f[ ^ _ m ko_
ni h m f_m mj z ] c[ fcm n_ m m i h n \ c_ h ^ cmj i h c\ f_ m _ n k o åih f_ o l z p cn_ f[ n_ h m ci h ( f_m j _ l n_ m ^_ n_g j _ m
_ n f_m `l[ cm ^ _ p is [a _ ch o ncf_ m *

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

Egehd]p] <]`Yf\ dmf_ \]j Fahh]f( mf\ AYme]fkhYdl]

B i f ^ m n _ c h E * ( F l o e E * ( E [ h o m t _ q m e [ R *

? c_ G cj j _h ) o h ^ B [ og _h mj [ fn_ h a _ b | l_h to ^ _ h b y o ` ca m n_ h [ h a _\ i l_ h _h H [f`il)
g [ n ci h _ h ^ _m B _m c]b n_ m o h ^ _ lm]b _ ch _h [ h h y b _ lh ^ tq _cg [f o h n_ l -,,, f_\ _h ^ ca a_\i l_)
h _ h F ch ^ _ lh * ? _ l ? _ `_ e n p _ lo lm [ ] b n q _ m_ h nfc]b _ B _ m c] b nm^ _ `i lg [ nci h _h o h ^ _ lm]bq _ln
^ c_ < ng o h a ( ^ [ m N ]b fo ]e _h o h ^ ^ c_ N j l[ ] b _ * Dg U _h nlog `ccl ^ c_ = _ b [h ^ fo h a [ha_\i )
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l_ h _ l A _ b f_ l [g G _ b lm no b f ^ _ l j f[ m ncm] b _ h > b clo la c_ ^ _ l H _^ ct ch cm]b_h < e[^_g c_ ch
G | ^ ó q [ l^ _ h cg U _ cn l [ og pih -3 E [ b l_ h .,,, F ch ^ _ l g cn G cjj _h ) o h ^ B [og _h mj [ fn_ h
\ _ b [ h ^ _ fn * Dg < lnce _ f q o l^ _ ^ [ m pih _ ch _g @ r j _ l n_ h n_ [g \ _h o nt n_ = _b [h^bg a mp _ l)
` [ b l_ h \ _ m]b lc_ \ _h * ? [ h e ^ c_m_g Q _l`[b l_h e [h h ^c_ = _ b [h ^ fo h a l_ ]b nt _ cnca _ ch a _ m_ nt n(
m s m n_g [ n cm ] b o h ^ p _ l[h nq i l no h a mp i ff a _ ` ccb l n q _ l^_h o h ^ a¢h m nca _ _ m nb _ ncm] b _ o h ^
`o h e nci h _ ff_ @ la _\ h cm m _ m c] b _ lh * ? _h @ fn_ lh ^ _ l e l[ h e _ h F ch ^ _ l e ig g n ^ c_ @ ll_ c] b )
\ [ le _ c n [ ff_ l A [ ] b y l t n_ miq c_ ^ c_ O [ nm [ ] b _ ( ^ [mm cbh_h ^ c_ I _ lp _h mj [h h o h a ( ^ c_ U_cn)
p _ l fo m n_ o h ^ M _ cm _e i m n_ h _ l m j [ l n \ f_ c\ _h ( _h na _a_h *

M @ N P H @ F

NjYlYe a]flg _dgZYd \] dY ]k[akaxf \]d dYZag s \]d hYdY\Yj

B i f ^ m n _ c h E * ( F l o e E * ( E [ h o m t _ q m e [ R*

G [ m _m] cm cih_m ^ _ f f[\ ci s ^_ f j [ f[ ^ [ l j _ ln_ h _] _h [ f[m g [f`i lg [] cih_m ^_ f[ ][ l[
^ _ g [s i l ` l_ ] o _ h _ c[ ^ y h ^ i m_ [j li r cg [^ [g _h n_ ^im ][mim mi\ l_ ] [^ [ -,,, hc`cim h[] c^i m
p cpi m * Nih j li ^ o ] ni ^_ f ^ _ `_i ni ]ih mc^ _ l[\ f_ m ^_`i lg []cih_m ^_ f[ ] [ l[ do h ni ]ih ^c`c]of)
n[ ^ _ m [ f l_ m j cl [ l ( n l [ a [ l s b [ \ f[ l * @ h _f > _h nli ^_ O l[ n[g c_h ni ^_ ? _`_] ni m >ihazh cnim
[ ^ do h ni [ f[ ] y n_ ^ l [ ^ _ ] clo a {[ j fy m nc] [ ^ _ f[ < ][^_g c[ ^_ H _^c]{h[ _h f[ ] co ^ [^ ^_
G | ^ ó ( K i fi h c[ ( ^ o l [ h n_ o h j _ lci ^ i ^_ -3 [ûi m m_ mig _ nc| [ f n l [ n[g c_ h ni [ .,,, hc`cim
k o _ j [ ^ _ ] {[ h ^ _ _m] cm cih_m ^_ f f[\ ci s ^_ f j [ f[ ^ [ l * à @ h _f [ l n{]o fi m_ ch ^ c] [ _f g _ni^i
^_ n l [ n[g c_ h ni o ncf ct [ ^ i j i l o h _ko cj i ^_ _ mj _] c[ fcm n[ m * B l[]c[m [ f g zni^i _f nl[ n[g c_ h ni
jo _ ^ _ m_ l [ j fc] [^ i [ nc_g j i ( m_ ^ _ m[ lli ff[ m cm n_g y nc] [g _h n_ s ]ih l_ mj i h m[\ cfc^ m^ [m_)
a o ly h ^ i m_ [ m c l _ mo f n[ ^ i m _ m nz nc]i m s `oh] cih[ f_ m * @ m p _ h n[ d[ j [ l[ fim j [^ l_ m ^_ fim hc`cim
_f `y ] cf []]_mi [ ni ^ i m fim _ mj _ ] c[ fcm n[ m [ f[ p_t ko_ m_ [ b i ll[ h f[ n_h m ci h h_ lp ci m[ ( j z l)
^ c^ [ m ^ _ n c_g j i s a [ m ni m ^ _ p c[ d_ *

K li ` * E * B i f^ mn_ ch ( H _^c][f < ][^_g s ( ? _j n( i ` K f[ m nc]
N o la _ ls ( F ij] ch me c_ai ..( 5 ,à-1/ G |^ó ( Ki f[h^
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C i mj cn[ f i ` K f[ m n c] N o la _ ls ( K i f[ h c] [ U ^ li d $K i f[h ^ %
? cl_ ] ni l F * F i \ o m ( H * ? *

> fch c] i ` K f[ m n c] N o la _ ls ( H _^ c][ f > _h n_ l i ` K i m na l [ ^ o [ n_ @ ^ o ] [ nci h ( R [lm[q
C _ [ ^ < m* K li ` * H * F l[ o m m ( H* ? *

H<I<B@H@IO JA DNG<I? <I? AM@@ ?JMN<G DN K@?DN
AG<KN DI NPMB@MT JA GJR@M @SOM@HDOD@N

F* FJ=PN( <* GD>UI@=NFD( E * NO@KF D@RNFD( R* >C<MFJ

Ob_ nl_[ ng _h n i` fiq_l _rnl_g cns mech ^_`_]nm( _mj_]c[ffs ch cnm ^cmn[f j[lnm(
\_fiham( ni ]b[ff_hacha [h^ ^c``c]ofn jli\f_gm* Ob_ l_[f â]lor ]bclolailogä g[e_
]ih]igcn[h]_ i` \ih_ chpifp_g_hn [h^ mola_ls i` nb_ q_cabn)\_[lcha [l_[m*

Ob_ ]ihp_hncih[f g_nbi^m i` nl_[ ng _h n ]ihmcmn g[chfs ch ]limm)f_a `f[j [h^
i]][mcih[ffs q cnb no\o f[l `f[j nl[hm`_l* <\ip_ g_hncih_^ mola_ls cm \inb fiha f[mncha
[h^ p_ls ncl_mig_ ni j[nc_h nm [m cn cm ]ihh_]n_^ qcnb g[hs jimmc\f_ ]igjfc][ncihm*
Nig_ncg_m( _mj_]c[ffs [`n_l _rn_hmcp_ [h^ ^__j \olhm( nb_ f[]e i` g [n_lc[f mocn[\f_
`il ]limm)f_a jf[mns ]ihmcmnm i` cg jiln[h n mn[h^m ch nb_ q[s i` nl[^ cncih[f nl_[ng _hn*

?olcha nb_ f[mn s_[lm nb_ h_q ]ih]_jnm mo]b [m nb_ gom]f_ il gs]on[h_iom
`f[jm $/( 2%( [h^ p[lciom j_^c]f_ il `l__ `f[j nl[hm`_lm( $-( 1( 3( 4% b[p_ \__h chnli^o]_^
ni ^_[f qcnb nb_ [\ip_ ^cm]omm_^ jli\f_gm* <m nb_ `ilg_l n_]bhcko_m b[p_ g[ch
[jjfc][ncih ni nb_ nl_[ ng _h n i ` jl_mmol_ mil_m [h^ inb_l ^_`_]nm ch nb_ nbcabm [h^
ojj_l j[lnm i` nb_ f_am( q_ b[p_ \__h l[ nb_l ch n_l_mn_^ ch mocn[\cfcns i` f[ nn_ l g_nbi^m(
[h^ _mj_]c[ffs ni om_ i` cmf[h^ [h^ `l__ ^ilm[fcm j_^cm `f[jm* Ob_ g[ch l_[mih `il nb_
]bic]_ i` mo]b `f[jm b[m \__h ]ihh_]n_^ qcnb jimmc\cfcns i` nb_cl chh_lp[ncih*

H < O @ M D < G

N_p_h g[f_ j[nc_hnm qcnb jimnnl[og [nc] `iin [h^ fiq_l -+/ f_a mech ^_`_]nm
q_l_ g[h[a_^ omcha / cmf[h^ [h^ 0 ^ilm[fcm j_^cm `l__ `f[jm \_nq__h Eoh_ -533 [h^
<jlcf -535* O[\f -*

B_h_l[f [h[_mnb_mc[ q[m om_^ `il jl_j[l[ncih [h^ nl[hmj f[h n[ncih i` `f[jm*
Ob_ n_]bhcko_ om_^ ni l[cm_ nb_ `f[j q[m _mm_hnc[ffs nb [ n i` H_ >l[q [h^ Aol)

fiq $2%* Dh [^^cncih ni nb_ p_mm_fm( ch [ff cmf[h^ `f[jm [h^ ch / `l__ `f[jm jlipc^_^ ni nb_
q_cabn)\_[lcha [h^ _rjim_^ ni nl[og [ [l_[m( nb_ \l[h]b_m i` nb_ moj_l`c]c[f j_lih_[f
h_lp_ q_l_ [fmi gi\cfct_^* Dh ]ihnl[^cmnch]ncih ni Mi\chmih $-,%( nb_ cmf[h^ `f[j
^_fcp_ls nblioab [ mo\]on[h_iom nohh_f q[m l[ nb_l [pic^_^ ch `_[l i` jimmc\f_
^[gg[a_ [h^ p_mm_f ]ihmnlc]ncih* Ail `l__ `f[j nl[hm`_l( [`n_l of]_l[ncih il m][l
_r]cmcih nb_ mocn[\f_ l_]cjc_hn p_mm_fm [h^ mol[fcm h_lp_ q_l_ ^cmm_]n_^ [h^ jl_j[l_^
`il [h[mnigimcm*Oi [pic^ il ^cgchcmb _p_hno[f fiq_l _rnl_g cns cm]b_gc[( nb_ l_]cjc_hn

-/4



N r ]i r K0 r=T- -,

i * . )j 1
j \j n c j

]_ ä
:- i

, . 4



p_mm_fm q_l_ ]on ch nb_cl gimn ^cmn[f j[lnm( fce_ l_]_hn moaa_mncih g[^_ \s Nb[q
[h^ [f* $5%* Ob_ p[m]of[l [h^ _jch_ol[f [h[mnigim_m q_l_ _mn[\fcmb_^ ch nb_ nsjc][f
g[hh_l oh^_l nb_ gc]lim]ij_ il g[ahc`scha af[mm( omcha -,), [h^ 4), gihi`cf[g_hn
hsfih ch n_llojn_^ monol_m* ?olcha nb_ jimn ij_l[ncp_ j_lci^ gcf^ _f_p[ncih i` fiq_l
fcg\m q[m [jjfc_^* Giq gif_]of[l ?_rnl[h( <mjclch [h^ K_lm[hnch_ q_l_ [^g chcmn_l_^
`il [ j_lci^ i` 1à3 ^[sm*

Dh il^_l ni mnl_mm mig_ jl[]nc][f jli\f_gm q_ mb[ff ^_m]lc\_ \lc_`fs 0 i` nb_ ][m_m*

A ca * -* > [m_ -* K i m nl [ o g [ n c] o f] _ l[ n ci h i ` nb _ ] [ f] [ h _ [ l l_ a ci h 0 )s _[ lm [ ` n_ l ch do ls ( [ à
O b_ j l_ i j _ l[ ncp _ [ j j _ [ l[ h ] _ ( \ à N]b_g _ i ` i j _ l [ n ci h 6 < * ? * K * ) [ l n_ l c[ ^ i lm[ fcm j _^ cm (
M *> *I *K * à l[g o m ] o n[ h _ o m h _ lp c j _ li h [ _ c( Q* N* K ) p _ h [ m [ j b _ h [ j [ lp [ ( Q * > )p_h[
] o n[ h _ [ ( ] à M _ mo f n i ` mo la _ ls ( m cr q __e m [ ` n_ l i j _ l[ n ci h * à ^ ? ih i l m c n_ m cr q __em

[ ` n_ l mo la _ ls *
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>[m_ -*
< .1)s_[l)if^ g[h b[^ momn[ch_^ b__f chdols ch [ nl[``c] []]c^_hn qcnb mo\m_ko_hn

^__j of]_l[ncih i` * gihnbm ^ol[ncih* Jh E[ho[ls /-( -534 nb_ cmf[h^ `f[j `lig nb_
^ilmog i` nb_ m[g_ `iin q[m l[cm_^ [h^ ^_fcp_l_^ nblioab [ mo\]on[h_iom nohh_f
ni nb_ b__f* ?_mjcn_ jl_ij_l[ncp_ _p[fo[ncih( nb_ j_^c]f_ ) [h^ _mj_]c[ffs nb_ g[lach[f
p_ch à q_l_ nii mbiln( ni ]ip_l nb_ ^_`_]n q cnbion n_hmcih* Ob_ ]on i` p_ch( [h^
mnogj [h[mnigimcm ni nb_ \l[h]b i` p_h[ m[jb_h[ j[lp[ ^cgchcmb_^ joffcha [ fcnnf_(
\ o n ch `_[l i` jimmc\f_ p_hiom \[]e`fiq cgj[clg_hn nb_ monol_m q_l_ hin nc_^* Oi

>

A ca * .* > [m_ .* K i m n\ o lh ] i h nl [ ] no l _ [ h ^ m_p _ l_ ^ _ `i lg cns i ` nb _ `i i n 0 s _ [ lm [ ` n_ l ch do ls (
[ à A li h n[ f p c_q ( \ à N_p_ l_ ] c] [ nl c] [ f ^ _ `i lg [ nci h i ` nb _ l ca b n `i i n )f[ n_ l[ f p c_q (
] à N]b_g _ i ` i j _ l[ n ci h 6 < *? *K *) [ l n_ l c[ ^i lm[ fcm j _^ cm ( Q *H *H *)p_h[ g [la ch [ fcm g _^ c[h [ (
M *> *I *K *) l[g o m ] o n[ h _ o m h _ lp c j _ li h [_ c* ^ à O b_ l ca b n `i i n / g i h nb m [ ` n_ l mo la _ ls *
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i\n[ch al[^o[f qioh^ g[lach [jjlircg[ncih nb_ fcg\ _f_p[ncih q[m om_^ [h^
monol_m q_l_ ]b[la_^ q cnb b[hacha Himkocni ]f[gjm* Jh nb_ 3nb ^[s nb_ qioh^
q[m ]fim_^ _[mcfs [h^ `olnb_l jimnij_l[ncp_ ]iolm q[m oh_p_hn`of* Jh `iffiq)oj
_r[g ch[ncih [ n 4 gihnb f[n_l( gcf^ bsj_l_mnb_mc[ ch nb_ ojj_l j[lnm i ` nb_ `f[j q[m
l_p_[f_^* Oqi)jichn ^cm]lcgch[ncih q[m _r]_ff_hn( \_cha -(. ]g*

> [m_ .*
< 1)s_[l)if^ \is b[^ momn[ch_^ nb_ f[la_ \olh $[\ip_ /,! i`\i^s mol`[]_% 0 s_[lm

\_`il_* Ob_ m_p_l_ ]ihnl[]nol_ [h^ ^_`ilg[ncih i` \inb `__n ^_p_fij_^ qcnb p[f)

A ca * /* > [m_ /* P f] _ l[ nci h i ` nb _ mi f_ [ h ^ ] [ f] [ h _ [ l l_a ci h 1 s _ [ lm [ ` n_ l m ] [ fj [ nci h ch do ls
[ à O b _ o f] _ l[ n ci h m ih nb _ q _ ca b n \ _ [ l ch a [ l_ [ \ _ `i l_ i j _ l[ n ci h ( \ à N]b_g _ i ` nb _
p [ m] o f[ l [ h ^ h _ lp _ [ h [ m nig i m_ m 6 < *O *K *) [ l n_ l c[ n c\ c[ fcm j i m n_ l ci l ( < *? *K *) [ l n_ l c[ ^i lm[ fcm
j _ ^ cm ( Q *N *H *)p _h [ m [ j b _ h [ g [a h [ ( Q *H *H *)p_h[ g [ la ch [ fcm g _^ c[ h [ ( I *N *) h _ lp o m mo l[ fcm

M *> *I *K *) l[g o m ] o n[ h _ o m h _ lp c j _ li h [_ c*
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act[ncih [h^ \ih_ chpifp_g_hn i` nb_ lcabn `iin* Rb_h l_`_ll_^ ni iol ohcn( nb_
]bcf^ q[m b[l^fs [\f_ ni q[fe qcnb [mmcmn[h]_* <m \inb f_am q_l_ ]ip_l_^ qcnb ^__j
m][lm q_ ^_]c^_^ ni nl[hm`_l [h cmf[h^ ^ilm[fcm j_^cm `f[j* ?_mjcn_ mb[lj ^cmm_]ncih
q_ q_l_ hi n [\f_ ni ]ill_]n nb_ `iin ^_`ilg[ncih `offs* Ob_ ^__j ^_`_]n q[m ]ip_l_^
qcnb [ `f[j [h^ nb_ ^ihil mcn_ q[m ]ip_l_^ qcnb mjfcn mech al[`n* Ob_ jf[mn_l ][mn q[m
[jjfc_^ ni g [chn[ch []bc_p_^ l_^l_mmcih* @r]_jn nb_ gcf^ qioh^ ch`_]ncih( nb_
b_[fcha q[mj l[]nc][ffs oh_p_hn`of* Jh `iffiq)oj _r[gch[ncih 4 gihnbm f[n_l nb_
cg jiln[h n cgjlip_g_hn i` `iin ^_`ilgcns q[m l_p_[f_^* Ob_ m_hmcncpcns ni nio]b(
q[lg [h^ ]if^ q_l_ fiq_l nb[h hilg[f [h^ nqi)jichn ^cm]lcgch[ncih q[m -, gg*

Aca* /* ] à Ob_ m[g_ `iin -4 gihnbm [`n_l ij_l[ncih( ^ à G[n_l[f pc_q*

> [m_ /*
< .3)s_[l)if^ g[h q[m [^g cnn_^ ni iol ^_j[lng_hn `il nl_[ng _hn i` ]blihc]

of]_l[ncih ch nb_ ][f][h_[l [h^ jf[h n[l l_acih* Ccm bcmnils l_p_[f_^ nb [ n b_ b[^
momn[ch_^ [ m][fj[ncih ch dols 1 s_[lm jl_pciomfs* Jh H[s 1( -534( nb_ jimn_lcil
nc\c[f [ln_ls ( p_h[ m[jb_h[ g[ah[ [h^ mol[bm h_lp_ q_l_ ^cmm_]n_^* Ob_ `l__ ^ilm[fcm

-0/



j_^cm `f[j qcnb \l[h]b_m i` j_lih_[f h_lp_ q[m l[cm_^ ch nb_ nsjc][f g[hh_l ih nb_
ijjimcn_ `iin* Ob_ p[m]of[l [h^ h_lp_ [h[mnigim_m q_l_ ^ih_ [h^ mo]ncih ^l[ch[a_
q[m chmncno n_^ * ?_mjcn_ jlifiha_^ b_[fcha [ n nb_ ^cmn[f j[ln( nb_ qbif_ `f[j molpcp_^*
Jh `iffiq)oj _r[g ch[ncih [ n -4 gihnbm nb_ hilg[f [jj_[l[h]_ [h^ aii^ `oh]ncih
i` nb_ `f[j q[m l_p_[f_^* Oqi)jichn ^cm]lcgch[ncih q[m \_nq__h -, [h^ ., gg*
Ob_ j[ nc_h n cm qilecha [a[ch [m [ `[lg_l*

;)N)L

A ca * 0 * > [m_ 0* K i m n n l [ o g [ n c] q i o h ^ ch nb _ ] [ f] [ h _ [ l l_ a ci h /4 ^ [ s m [ ` n_ n n l [ o g [ q cnb
] i h ] ig cn[ h n < ]b cff_ m n _ h ^ i h lo j no l _ ( [ à O b _ a l[ h o f[ n ch a q i o h ^ ch nb _ ] [ f] [ h _ [ l
l_ a ci h \ _ `i l_ i j _ l[ n ci h ( \ à N]b_g _ i ` nb _ p [ m ] o f[ l [ h ^ h _ lp _ [ h [ m nig i m_ m 6 < *O *K * )
[ l n_ l c[ n c\ c[ f cm j i m n_ l ci n ( < * ? *K * ) [ l n _ l c [ ^ i lm[ fcm j _ ^ cm ( Q *N *H *)p _h [ m [ j b _ h [ g [ah[ (
Q *H *H *)p _h [ g [ la ch [ fcm g _^ c[ h [ ( I *N *)h _ lp o m mo l[ fcm ( M *> *DNO *K *)l[gom ] o n[ h _ o m h _ lp c

j _ li h [ c* ] à A ch [ f l _ m o f n 2 g i h nb m [ ` n_ l i j _ l[ n ci h ( ^ à G [ n_ l [ f p c_q *
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>[m_ 0*
< .4)s_[l)if^ g[h q[m l_`_ll_^ ni iol bimjcn[f `il nl_[ng _hn i` f[la_ qioh^

ch nb_ ][f][h_[l l_acih( qbc]b `iffiq_^ ]lomb chdols . gihnbm jl_pciomfs* Ob_ mech
m][fjcha q[m ]ih]igcn_^ qcnb `l[]nol_ i` nc\c[ g_^c[f g[ff_ifom [h^ lojnol_ i`
<]bcff_m n_h^ih* Jh Iip_g\_l /( -534( `l__ ^ilm[fcm j_^cm `f[j $--r5 ]g% q[m
nl[hm`_ll_^ \s _h^)ni)_h^ [h[mnigimcm ni nb_ [^_ko[nfs _rjim_^ l_]cjc_hn p_mm_fm(
[h^ \l[h]b_m i` j_lih_[f h_lp_ q_l_ monol_^ ni nb_ mol[fcm h_lp_* C_[fcha i]]ol_^
qcnbion [hs jli\f_g qb[nmi_p_l* Jh `iffiq)oj _r[gch[ncih [ n 2 nbgihnb( nb_ hilg[f
[jj_l[h]_ i` nb_ `f[j q[m l_p_[f_^* Oqi)jichn ^cm]lcgch[ncih q[m \_nq__h -, [h^
., gg* Ob_ j[ nc_h n ]iof^ q[fe qcnbion [hs ^c``c]ofnc_m [h^ q_[l nb_ hilg[f mbi_m*

? D N > P N N D J I

M_]ihmnlo]ncp_ jli]_^ol_ `il ]fimcha qioh^ i` fiq_l _rnl_g cns jl_m_hn [m s_n
ohmifp_^ jli\f_g( _mj_]c[ffs c` nb_l_ cm jl_m_h]_ i` _rjim_^ \ih_ il q_cabn)\_[lcha
mech ^_`_]nm qcnb oh^_lfscha mi`n ncmmo_ ^_mnlischa*

Gi][f `f[jm [l_ l[ nb_l jl_][lciom( i`n_h ^i hin jlipc^_ mo``c]c_hn [giohn i`
ncmmo_m [h^ omo[ffs ^i hi n b[p_ mo``c]c_hn gi\cfcns `il nl[hmjf[hn[ncih* Oi nb_ gil_
mocn[\f_ ih_m \_fiha nb_ij f[h n[ l `f[jm $-( .( 4%( ^_mjcn_ nb_cl oh]_ln[ch [h^ ^_f[s_^
m_hmcncpcns* Jol iqh ijchcih \[m_^ ih p_ls fcnnf_ _rj_lc_h]_ cm hin ni \_ mol_ mo]b
ijncg cmnc] [m >olnchåm $.%( \o n q_ [jjl_]c[n_ nb_cl om_`ofh_mm ch mnlc]nfs ]bim_h ][m_m*

? cmn[h n `f[jm( mo]b [m ]limm)f_a il [\^igch[f j_^c]f_m( l_kocl_ gofncjf_ ij_l[ncihm
ch]fo^cha ^_f[sm( nl[hm`_lm( chm_nncha [h^ _p_hno[f gi^_ffcha( [ff qcnb q_ff ehiqh
ch]ihp_hc_h]_m [h^ jimmc\f_ ]igjfc][ncihm* Oi nb_ gil_ oh`[piol[\f_ `[]nilm \_fiha
nb_ f[]e i ` m_hmcncpcns( ^cN_l_h]_m ch [h[nigc][f mnlo]nol_ i` ncmmo_m [h^)[m l_a[l^m
nb_ no\o f[l `f[jm) j_]ofc[l m_hmc\cfcns ni ch`_]ncih*

Hom]f_ `f[j nl[hmj f[h n[ncih qcnb nb_cl ch n[]n h_olip[m]of[l \oh^f_m $/% cm p_ls
om_`of g_nbi^ \o n oh`ilnoh[nfs fcgcn_^ ni ]_lnch [h[nigc][f [l_[* Ail nl_[ng _hn
i` fiq_l nb cl^ i` nb_ f_a [h^ jf[h n[l l_acih( ihfs [ `_q gom]f_m [l_ mocn[\f_( [h^
[fgimn [ff i` nb_g qcnb nb_ mig_ l_mnlc]ncihm6

à j_lih_iom \l_pcm
à j_lih_iom n_lncom à hi n [fq[sm jl_m_hn
à mif_om à fiq_l `c\_lm ihfs
à _rn_hmil ^cacn( fihaom c
à _rn_hmil b[ffo]cm -g[chfs ni mojjf_g_hn inb_l gom]f_
à [\^o]nil ^cacnc gchcgb
à [\^o]nil b[ffo]cm +`i l mg[ff ^_`_]nm ihfs

Ncgcf[l fcg cn[ncihm [l_ ]ihh_]n_^ qcnb om_ i` gsi]on[h_iom `f[jm $2%* <]]il^cha
ni iol iqh _rj_lc_h]_ nb_s [l_ p_ls mocn[\f_ `il mola_ls i` jl_mmol_ mil_m [h^ inb_l
^_`_]nm( \ o n _r]fomcp_fs [\ip_ nb_ f_p_f i` fiq_l nb cl^ i` nb_ f_a*

O[echa [\ip_ chni ]ihmc^_l[ncih( \_achcha `lig -533 iol mj_]c[f chn_l_mn b[m
\__h ]ih]_lh_^ q cnb g[h[a_g_hn i` cmf[h^ [h^ `l__ mech `f[jm \s gc]lip[m]of[l
[h[mnigim_m*

Ob_ ]bic]_ \_nq__h nb_ alich [h^ ^ilm[fcm j_^cm `l__ `f[jm m__g_^ ni om _pc^_hn
\_][om_ i` gil_ mocn[\f_ p_mm_f ^c[g_n_l( [h[nigc][f jlij_lnc_m i` ncmmo_m [h^
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jimmc\cfcns i ` chh_lp[ncih* Ob_ ihfs ch]ihp_hc_h]_m q_ `ioh^ qcnb l[ nb_l n_^ciom
jl_j[l[ncih [h^ ^ihil mcn_ ]ip_l q cnb mjfcn mech al[`nm( _p_h \inb al[`n b_[fcha [h^
`ch[f [jj_[l[h]_ i` ^ihil mol`[]_ q_l_ l[ nb_l m[ncm`[]nils*

Ob_ ]igjfc][ncihm q_l_ f_mm nb[h ch `l__ alich [h^ ^ilm[fcm j_^cm nl[hm`_lm ni nb_
inb_l j[lnm i ` nb_ \i^s $ch ni n[ f ih -0 `l__ `f[jm q_ b[p_ b[^ - `[cfol_ [h^ nqi
j[lnc[ f h_]lim_m%* Dh [ff cmf[h^ [h^ `l__ m_hmils `f[jm( nb_ m[ncm`[]nils chh_lp[ncih
q[m jl_m_lp_^ il l_nolh_^*

Ob_ f[mn cg jiln[hn jli\f_g ]ihh_]n_^ qcnb [\ip_ ^cm]omm_^ n_]bhcko_ ]ihmcmnm
ch jimmc\f_ fiq_l _rnl_g cns cm]b_gc[ ^o_ ni m[]lc`c]_ [h^ p_mm_f nblig\imcm* Dh iol
g[n_lc[f q_ b[p_ \__h hin `[]_^ qcnb nbcm jli\f_g [m s_n( \ o n ni \_ nlo_( [ff iol
j[nc_h nm q_l_ sioha ih_m* D n m__gm ni om nb [ n nb_ j_l`ilg_^ p[m]of[l [fn_l[ncihm
[h^ h_q mojjfs ni nb_ m][ll_^ ncmmo_m b[p_ b[^ bcnb_lni ihfs `[piol[\f_ _``_]nm \o n
q_ ][h hi n jl_^c]n _p_hno[f `o nol_ cgj[clg_hn ^o_ ni _* a* [ln_lcim]f_limcm* Ob_l_`il_
q_ [jjl_]c[n_ nb_ h_]_mmcns i` jl_ij_l[ncp_ p[m]of[l _r[gch[ncihm [m q_ff [m ]ih)
m_lp[ncih i ` nb_ g[dil nc\c[f [ln_lc_m $0%*

M_]ihmc^_lcha( nb_ hog_liom [^p[hn[a_m jl_p[cf ch iol ijchcih nb_ l_[f il
mijbcmnc][n_^ cgj_l`_]ncihm i` nb_ ^cm]omm_^ g_nbi^ \o n []]ogof[ncih i` f[la_l
g[n_lc[f [h^ fiha_l `iffiq)oj _r[gch[ncihm [l_ h_]_mm[ls `il cnm `ch[f [jjl_]c[ncih*

N P H H < M T

>fchc][f [jjfc][ncih \[m_^ ih 3 ][m_m i` cmf[h^ [h^ `l__ ^ilm[fcm j_^cm `f[jm ch
nl_[ ng _h n i` ^_`_]nm [h^ ]c][nlc][f ^_`ilgcnc_m i` `iin [h^ -+/ i` fiq_l _rnl_g cns
^cmn[f j [ ln cm ^_m]lc\_^* =_][om_ i` nb_ jimmc\cfcns ni jl_m_lp_ il l_]ihmnlo]n nb_
m_hm[ncih( nb_ ^ilm[fcm j_^cm `f[jm [l_ i ` al_[n om_`ofh_mm ch ]ip_lcha q_cabn \_[lcha
[l_[m ih nb_ `iin [h^ inb_l ni ch dols _rjim_^ mol`[]_m* Dh mcr ][m_m ch qbc]b nl[h m)
jimcncih il [h[mnigimcm i ` m_hmils h_lp_m q_l_ ^ih_( nb_ nqi jichn ^cm]lcgch[ncih
n_mn q[m \_nq__h -*1 [h^ . ]g* Dh [ff `f[jm j_lg [h_hn b_[fcha) à ch q cnbion [hs
nlijbc] ^cm`oh]ncihm q[m i\n[ch_^*

M x N P H x

F]k dYe Z]Ymp ]f adg l ]l ljYfkh dYflYlagf daZj] \] dY h]Ym \gjkYd] \m ha]\ \Yfk

dY [`ajmj_a] \] ,É]pljve alv af^vja]mj]

F i \ o m E * ( G c ] t h _ l m e c < * ( N n _ j h c _ q m e c E * ( J b [ l e i R *

Jh ^ z ] l c n ^ _ m _rj zlc_h ]_m ] fch ck o _m ^ å[ j j fc] [ n ci h ^_m f[g \ _ [ o r _ h c fi n _ n ^_ f[ n l [ h m )
j f[ h n[ n ci h fc\ l_ ^ _ f[ j _ [ o ^ [ h m 3 i[m ^ o n l [ c n _ g _ h n ^ _m ^ z `[ o nm _ n ^ _m ] c] [ nl c] _ m ^ _ `i l)
g [ h n f_ ^ _ mmi o m^ o j c_ ^ _ n f[ j [ l n c_ ^ cm n[ f_ ^_ -å_ r nl zg cnz ch `z l c_o l_ * G _m f[g \ _ [o r _h
c fi n _ n f_m n l [ h m j f[ h n m `c\ l_m ^ _ f[ j _ [ o ^ i lm[ f_ m i h n ]i h p _h [\ f_ m j i o l ] i o p l cl f _m j [ l nc_ m
^ o j c_ ^ k o c j i l n_ h n f_ j i c^ _ n ^ å[ o nl _ m j [ l n c_ m ^ o j c_ ^ j li j c] _ m [ -å[ f n z l [ n ci h [ ][om_
^_ f[ j i m m c\ c f cn_ ^ _ a [ l^ _ l io ^ _ l _ m n c no _ l f[ m_ h m c\ cfc nz * ? [h m 2 ][m i ¢ i h [ lz [ fcm z f[
n l [ h m j f[ h n[ n ci h [ p _] D å[ h [ m nig i m_ ^ _m h _ l ` m _ h mi ) l ck o _ m ( f_ n_ m n ^_ ^ c` ` z l_ h nc[ n ci h ^_
^ _o r j i ch nm [ z nz lz o mm c [ f[ ^ cm n[ h ] _ ^ _ -(1 à. ]g * ? [h m ni o m f_m ][m i h [ ] i h m n[ nz
o h _ \ i h h _ ao z lcm mi h m[h m [ o ] o h nli o \ f_ m n l i j b ck o _ m *

-02



TOM;GG?H@;M MOHA

;fo]f\mf_ \]j B Ymlafk]df mf\ \]j ^j]a]f BYmldYh]fljYfkh aYflYl]f ngf h]k \gjkYdak
af \]j =`ajmj_a] \]j mfl]j]f ?plj]ealY%

F i \ o m ( F * G c ] t h _ l m e c ( < * N n _ j h c _ q m e c ( E * J b [ l e i R*

? c_ < o ni l_ h \ _ m] b lc_ \ _h e fch cm] b _ @ l `[ b lo h a _ h g cn m c_\ _h A [ ff_ h ^ _ l < hq _h^oha
^ _ l C [ o n ch m _ fh o h ^ ^ _ l `l_ c_ h C [ o n f[ j _ h n l [ h m j f[ h n[ n ci h _ h \_ c ^ _ l = _b [h^ fo h a pih ?_`_e)
n_ h o h ^ ^ _ `i lg c_ l_ h ^ _h I [ l\ _ h ^ _ l A o mmmi b f_ o h ^ ^_m ^ cm n[ f_ h ? l cn n_ fm ^ _ l o h n_ l_ h @ r nl_ )
g cny n_ h * < h a _ m c] b nm ^ _ l H ia fc]be _ cn ^ _ l @ lb [ f no h a i^ _ l R c_^ _ lb _ lm n_ ffo h a ^ _ l @g j`ch )
^ f c] b e _ cnm ch ^ ^ c_ C [ o n n l [ h m j f [ h n [ n_ p i h j_m ^ i lm[ fcm `o l ^ c_ ? _]eoha ^ _ l f[ m nnl[ a _h ^ _h
A o m ma _ a _h ^ _h o h ^ [ h ^ _ l_ l ^ o l] b N ]b y^ ca o h a a _ `y b l^ _ n_ h C [ o n[ \ m ] b h c n n_ m_b l h o n)
t fc]b * Dh m _ ] b m A [ f f_ h ( qi O l[ h m j f[ h n[ n ci h i ^ _ l < h[ m nig i m_ ^ _ l m_h mi lcm]b_h I _lp_h
^ o l] b a _ `o b l n q o l^ _ ( q [ l ^ _ l O _ m n ^ _ l P h n_ lm ] b _ c^ o h a pi h tq _c K o h e n_ h [ o ` ^ c_ @ h n)
`_ lh o h a p i h -(1 à. ]g _l`i fa l_ c]b * D h [ fc_ h A [ ff_ h \ _ i \ [ ] b n_ n_ g [h p_lfy mm fc]b _ C_c)
fo h a i bh _ N n| lo h a _ h ^ _ l n li j b cm ] b _ h A o h e n ci h *

M @ N P H @ I

?ehd]g \] akdg l]k \vje a[gk q ljYfkh dYflY[axf daZj] \] dY ha]d \] Çh]\ak \gjkYdakÉÉ
]f dY [ajmbaY \] dY k ]plj]e a\Y\]k af^]jagj]k

F i \ o m F * ( G c ] t h _ l m e c < * ( N n _ j h c _ q m e c E * ( J b [ l e i R *

N_ ^ _ m l c\ _h _ r j _ lc_h ] c[ m ] fch c][ m ]ih 3 ][mim ^_ zg j f_i ^_ cmfi n_ m ^zlg c]im s n l [ h m )
j f[ h n[ ] c| h fc\ l_ ^ _ f[ j c_ f [ f n l [ n [ l fi m ^ _ `_ ] ni m s f[ m ] c][ nl c]_ m ^ _ `i lg [ ni lc[ m ^_ f[ j f[ h n[
s f[ n_ l ] _ l [ j [ l n_ ^ cm n[ f ^_ f[ _ r nl_g c^ [ ^ ch `_ lci l* >ih p cm n[ m [ mo ][j [] c^ [^ ^_ ]ih m_ lp [ l
i l _ h i p [ l f[ m_ h m c\ c fc^ [ ^ fim ch d_ l ni m ] o ny h _i m ^ _ j_^ cm ^i lm[ fcm m_ g o _ m nl[ h ^_ a l[h o nc)
f c^ [ ^ j [ l [ l _ ] o \ l c l f[ m ti h [ m ^_ f j c_ _ h f[ m k o _ l_ j i m[ _f j_mi [ m c ]igi i nl[ m j [ l n_ m ^_ f[
] o ncm _ r j o _ m n[ m [ f ^ _ n_ l ci li * @ h fim 2 ][mim _h ko_ m_ b [ \ c[ l_[ fct[^i f[ nl[ h mj f[ h n[ ] c| h
i f[ [ h [ m nig i m cm ^ _ fi m h _ lp ci m m_h mi lci m f[ j lo _ \ [ ^_ ^ cm nch ] c| h ^_ ^im j o h ni m l_ mo fn|
m_ l _ r cni m[ [ f[ ^ cm n[ h ] c[ ^ _ -(1 à* ]g m* @ h ni ^ i m fim ][mim m_ j o^i ]ig j li\ [ l o h [ ]ig )
j f_ n[ ] o l[ ] c| h m ch ^ _ `_] ni m ^_ f[ `o h ] c| h nl| `c][ *

M @ A @ M @ I > @ N

-* =dg\amk F)' Me Y`]d D ) 6 O b _ M _p _ lm_
? _ lg [ f)A [ n A f[ j 6 [ h < fn_ lh [ ncp _ > limm)f_a
A f[ j * K f[ m n ( l_ ] i h m nl * N o la * 1.( - 6 41( -53/*

.* =mjlaf D ) 6 A o h ] n ci h [ f N o la _ ls `i l D h )
n l [ ] n[ \ f_ > i h^ cnci h m i ` nb _ Nif_ i ` nb _
A i i n* K f[ m n ( l _ ] i h m nl * N o la * 15( 2 6 4,2(
-533*

/* A]j L ) 6 O b _ > fimo l_ i ` ? _ `_] nm i ` nb _
G iq _l @ r n l _ g c ns \ s H om]f_ A f[ j m * D h â M _ )
] i h m nlo ] n cp _ K f[ m n c] N o la _ ls ä ( l_ ^ * > ih )
p _ lm_ ( E * H *( j * /105 .h ^ @ ^ * R * = *
N [oh^ _ lm >i* K b cf[ ^ _ fj b c[ )G i h ^ i h )O i )
li h ni -533*

0* EgZmk E )' F a[rf]jkc a ; )' Ml]hfa]okca
D)' =`Yjcg Q ) 6 J ]_h[ j lt s ^ [ nh i y ] c qif)

h s ]b j f[ n| q t a lt \ c_ no m ni j s jlt_himti )
h s ] b j lt s o ts] co t_mji f_û g ce lih[]ts )
h ciq s]b * K i f* K lt_a * >bcl* 1-( -( 0-(
-535*

1* Fakl]j A )6 P m_ i ` [ h Dh h _ lp [ n_ ^ Ne ch
B l[ ` n ni K li p c^ _ N _h m[ nci h ni nb _ M _ ]i h )
m n l o ] n_ ^ C __ f* K f[ m n ( l_ ]i h m nl * No la * 2.(
. 6 13( -533*

2* G] =jYo D ) 6 O b _ > fimo l_ i ` ? _`_] nm
i ` nb _ Giq _l @ r nl_g cns \ s H si]o n[h_io m
A f[ j m * ( ch âM _ ]i h m nlo ] ncp _ K f[ m n c] N o l )
a _ ls ä ( l_ ^ * > ihp_lm_ E * H* j * /12,( .h^
@ ^ *( R * = * N [hh^_ lm >i* K b cf[^ _ fj b c[ )
G ih^ih )O i lih ni -533*

3* Ggjjak ; )' <m[`Yf ; )5 O b_ K f[ ]_ i `
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nb _ > limm)f_a A f[ j m ch M _ ] i h m nlo ] ncp _
N o la _ ls i ` nb _ G iq _l G _a [ h ^ A i i n 6
[ M _ p c_q i ` -21 >[m_m* = l c n * E * K f[ m n *
N o la * /-( . 7 -/4( -534*

4* N b [ h [ b [ h M *( B cha l[mm M * 6 H _^ c[ f
K f [ h n[ l N _h mi ls A f[ j `i l > ip_l[a_ i `
C __ f ? _ `_] nm * K f[ m n ( l _ ] i h m nl * N o la * 20(
/ 6 .51( -535*

5* N b[q R *( = [ le _ l ? *( > ihp_lm_ E * 6
> i h m_ lp [ nci h i ` H [ di l G _a < l n_ l c_ m q b_h
P m_^ [ m M _ ] cj c_ h n N o j j fs `i l [ A l_ _
A f[ j * K f[ m n ( l _ ] i h m nl * N o la * 2/( /( /-3(
-535*

-,* M i\ ch mih ? * 6 H c] li mo la c][ f O l [ h m )
`_ l i ` nb _ ? i lm[ fcm K _ ^ cm I _o li p [ m ] o f[ l
D m f[ h ^ A f[ j * = l c n * E * j f[ m n * N o la * .5( / 6 .,5(
-532*

? l* D>* F i \ o m ( C i m j cn[ f i ` K f[ m n c] N o la _ ls ( K i f[ h c] [ U ^ li d( K i f[ h ^



;=N; =B CLOLA C;? JF;MNC=;? ( --' .' ,43+

B ile cc N ] c_h nc`c] D h m n c no n _ i ` O l[og [ ni fi a s [h ^ J lnbij [_^ c]m ( B ile cc $P NNM %(
? cl_ ] ni l j li `_mmi l H* B* B lcai ls_p

M@=PDG?DIB JA AM@@ NFDI <POJBM<AON
<I? JA NFDI DI ?JIJM NDO@N =T =PMI DI EPMD@N

H* G* =DMTPFJQ( B* D* ?HDOMT=Q

H[hs mno^c_m i` iol [h^ `il_cah [onbilm [l_ ^_[fcha qcnb giljbifiac][f ]b[ha_m
i]]ollcha ch nb_ nl[hm`_ll_^ [onial[`nm* Ciq_p_l( ]ihnl[^c]nils ^[n[ [h^ ijchcihm
[l_ i`n_h mn[ n_^ * D n b[m \__h l_jiln_^ \s mig_ [onbilm nb [ n nb_ mnlo]nol_ nsjc][f
`il hilg[f mech q[m jl_m_lp_^ ch nb_ b_[f_^ mech [onial[`nm $Om_f -515%( qbcf_
[ mcahc`c][hn l_\ocf^cha b[m \__h i\m_lp_^ \s inb_l [o nbi lm6 nb_ hilg[f ]ihh_]ncp_
ncmmo_ q[m mo\mncno n_^ \s [hinb_l ih_( nb_ ^_lg[f j[jcff[_ [h^ nb_ _f[mnc] `c\l_m
^cm[jj_[l_^( nb_ ^_lg[f [jj_h^[a_m ^c_^ i`` [h^ mfiqfs l_a_h_l[n_^ f[n_l ih $=_l)
fch -522( Fip[f_hei -531( Bcffg[h -51/( Cchmb[q [h^ Hcff_l -521%* Dh g[dilcns
i` nb_ ][m_m( nb_ [onial[`nm [jjfc_^ ]fchc][ffs il _rj_lcg_hn[ffs q_l_ `iffiq_^ ihfs
`il mbiln j_lci^m i` ncg_*

Ob_ mech al[`nm g [s \_ ]iff_]n_^ ih]_ gil_ `lig nb_ m[g_ ^ihil mcn_ $=[cf_s
[h^ ?o]e -515%( c` nb_ [p[cf[\f_ miol]_m i` nb_ mech [l_ []on_fs `ioh^ ni \_ chmo``c]c_hn
`il ]ip_lcha i` f[la_ qioh^ [l_[m il ^olcha l_]ihmnlo]ncp_ jf[mnc] ij_l[ncihm* D n
q[m ch^c][n_^ \s mig_ [onbilm nb [ n mo]b `f[jm ^c^ hi n ^c``_l ch q[s `lig nb_ hilg[f
mech [h^ b_[f_^ mcgcf[lfs q_ff [m nb_ al[`nm ]iff_]n_^ jlcg[lcfs $Bfc\ch [h^ Nimhip)
me[s[ -523%*

Jhfs [ `_q mno^c_m q_l_ ]ih]_lh_^ qcnb giljbifiac][f _r[gch[ncih i` nb_ mech
l_]ip_ls ch nb_ ^ihil mcn_m* <a[ch( mig_ [onbilm $=_lfch -522% i\m_lp_^ [ l[jc^ [h^
nin[f l_a_h_l[ncih i` nb_ ncmmo_ mnlo]nol_m( qbcf_ cn q[m `ioh^ \s inb_l [onbilm
nb [ n nb_ mech l_a_h_l[ncih jl_]_^cha ch nb_ ^ihil mcn_m l_g[ch_^ mncff oh`chcmb_^
2 gihnbm il _p_h .à/ s_[lm f[ n_l ih [h^ nb_ mech l_a_h_l[n_m q_l_ hin kocn_ c^_h)
nc][f qcnb nb_ ch n[] n mech $=_fs[eip[ _ n [f* -53,%* F_fic^ m][lm g[s ^_p_fij ih nb_
^ihil mcn_m $=ifebipcnchip[ [h^ K[pfip[ -533( Jbgilc -522%*

Rb_h nb_ j[nc_hnm mo``_lcha `lig ]ihm_ko_h]_m i` nb_ \olh chdolc_m q_l_ nl_[n_^
ch iol Dh mncno n_ ( nb_ jc_]_m i ` nb_ _[lfc_l [jjfc_^ al[`nm [h^ nb_ jc_]_m i` nb_ mech
]iff_]n_^ l_j_[n_^fs `lig nb_ m[g_ ^ihil mcn_m q_l_ n[e_h `il bcmnifiac][f _r[gch[)
ncih*

-* > b [h a _ m i \ m _ lp _ ^ ch nb _ [ o ni a l [ ` n m [ j j f c_ ^ ih nb _ a l [ h o f[ n ch a
q io h ^ m

=s -/ j[nc_hnm( nb_ `l__ mech al[`nm q_l_ [jjfc_^ ih nb_ al[hof[ncha qioh^m
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m_p_l[f q__em [`n_l nb_ \olh ch do ls b[^ i]]oll_^* Ob_ jc_]_m i ` nb_ al[`n_^ mech
q_l_ n[e_h ^olcha nb_ h_rn 0 gihnbm ni -, s_[lm $O[\f_ -%*

Ob_ gc]lim]ijc] _r[g ch[ncih $Acam* -à1% i` nb_ [onial[`nm [jjfc_^ ih nb_
al[hof[ncha qioh^m l_p_[f_^ al_[n ^c``_l_h]_m `lig nb_ hilg[f mech6 nb_ al[`nåm
_jc^_lgcm q[m nbch( hi mech [jj_h^[a_m q_l_ jl_m_hn il $ch mig_ ][m_m %ihfs [ mg[ff
hog\_l i` nb_g q[m `ioh^* Ncahc`c][hn ]b[ha_m i]]oll_^ ch nb_ ]ihh_]ncp_ ncmmo_
i` nb_ al[`nm7 nb_s ]ihmcmn_^ ch jlifc`_l[ncih i` `c\li\f[mnm ch nb_ jf[]_ i`[ m][l b[pcha
\__h `ilg_^ ch nb_ qioh^ [h^ ch ^_p_fijg_hn i` [ sioha `c\liom ncmmo_ lc]b ch `c\li)
\f[mnm chn_l]ihh_]n_^ \s nbch `c\l_m* Ob_ if^ _^_g[niom [h^ bs[fch_ ^_lg[f ]ihh_])
ncp_ ncmmo_ i ` nb_ qioh^ [h^ nb_ a l[`nåm ]ihh_]ncp_ ncmmo_ q_l_ mo\mncno n_^ \s nbcm
ncmmo_* Dh nb_ j[jcff[l f[s_l i` mig_ al[`nm( mg[ff j_lcp[m]of[l lioh^ ]_ff ch`cfnl[ncihm
q_l_ m__h7 nb_ _jc^_lgcm q[m mig_qb[n nbc]e_l [h^ ^_lg[f j[jjcff[_ q_l_ jl_m_hn
ch mo]b jf[]_m* Ii _f[mnc] `c\l_m q_l_ jl_m_hn ch nb_ ]c][nlc]ciom ]ihh_]ncp_ ncmmo_
^olcha nb_ `clmn gihnbm( nb_s [jj_[l_^ [ s_[l f[ n_l [m nb ch _f[mnc] `c\lcffm fi][fct_^
ch nb_ j[jcff[ls f[s_l* ?olcha nb_ h_rn .à-, s_[lm( l[ nb_l al_[n hog\_l i` nbc]e
_f[mnc] `c\l_m q[m `ioh^ ch nb_ a l[`nåm ]ihh_]ncp_ ncmmo_ mn[h^cha io n [a[chmn [ \[]e)
alioh^ `ilg_^ \s lioab `c\liom à bs[fch_ m][l ncmmo_ qcnb bilctihn[ffs ilc_hn_^
`c\l_m [h^ ]_ffm [h^ i`n_h \s `[m]c[f mnlo]nol_m* Ob_ hog\_l i` \fii^ p_mm_fm q[m
.à/ ncg_m fiq_l ch nb_ al[`nm( nb[h ch nb_ hilg[f mech* Ob_cl ]b[l[]n_l ]ill_mjih^_^
ni nb_ jl_][jcff[ls nsj_7 nb_ omo[f ][jcff[lc_m qcnb nbch q[ffm q_l_ [\m_hn*

.* > b [h a _ m i ] ] o l l ch a ch [ o ni a l [ ` n m [ j j f c _ ^ ih ã ãh i lg [ f ä n c m m o _ m

=s -4 j[nc_hnm( nb_ m][lm q_l_ l_gip_^ ch ^c``_l_hn ncg_ j_lci^m [`n_l nb_ \olh
chdols $3 gihnbm ni .. s_[lm% [h^ mjfcn $-. ][m_m% il `off)nbc]eh_mm $2 ][m_m% mech
[onial[`nm q_l_ [jjfc_^ ih nb_ âhilg [fä ncmmo_m* G [n_l ih( nb_ \cijnc] mj_]cg_hm

O[\f_ -* Ob_ a_h_l[f ^ [ n[ l_ f[ n_^ ni nb _ me ch [o nia l[ `nm [jjfc_^ ih a l[ho f[ ncha \o lh qioh^m*
$H* 9 g [f_ ( A * 9 `_g[f_%

Ii* i ` nb_
\ cijmc_^ j [ nc_h n

Nolh[g _

K [ nc_ h nm

N_r <a_ $s_[lm%

O cg _ j_lci^ [`n_ l
nb _ nl[h mj f[ h n[ nci h

Gi][fct[ncih
i ` nb _ qioh^

-2-+3- H* A* 2 0 g ih nb m h_]e
/40+3. F* H* -5 3 g ih nb m b[h^

-/-/+33 @ * H* /2 4 g ih nb m b[h^
-/4+3/ K * H* -/ -, g ih nb m h_]e
/00+3/ F * H* /1 - s_[l [r cff[ ls l_acih
21+30 H* A * -*3 - s_[l `ii n

-3,+34 T[* H* 0, - s_[l . g ih nb m b[h^
..1+34 N* H* ,- - s_[l . g ih nb m mb ch

-/5.+33 M * H* .2 - s_[l / g ih nbm b [h^
-,2+30 <* H* 1, - s_[l 1 g ih nb m b[h^
-0.+30 N* H* // . s_[lm [lg

-0-3+33 O* H* 03 0 s_[lm h_]e
3,+30 ;) A* -2 -, s_[lm b[h^

-1,





q_l_ ]iff_]n_^ `lig nb_ [onial[`nm ch ^c``_l_hn ncg_ j_lci^m l[hacha `lig . gihnbm
[h^ -, ^[sm ni -1 s_[lm $O[\f_ .%*

Ob_ gc]lim]ijc] _r[g ch[ncih i` nb_ al[`nm $Acam* 2à4% l_p_[f_^ ihfs l_f[ncp_fs
mg[ff ]b[ha_m ch nb_ _jc^_lgcm à cnm mnlo]nol_ q[m kocn_ hilg[f ch g [hs ][m_m( cn
q[m mig_ncg_m nbchh_l( f_mm `l_ko_hnfs nbc]e_l7 nb_ ]ihn_hn i` g_f[hch `fo]no[n_^
ch qc^_ fcgcnm* Ob_ mech [jj_h^[a_m q_l_ `ioh^ ch [ b[f` i` nb_ al[`nm* Ob_ ]ihh_]ncp_
ncmmo_( ch qbc]b nb_ l_gh[hnm i ` nb_ ilcach[f ]iff[a_h `c\l_m q_l_ i`n_h `ioh^* Dh
/ ni 0 gihnbm( [ ]ihmc^_l[\f_ hog\_l i` nbc]e _f[mnc] `c\l_m $bsj_l_f[mnimcm% q[m
i\m_lp_^ ch nb_ jl_m_lp_^ j[lnm i` nb_ a l[`nåm ]ihh_]ncp_ ncmmo_* Ail 4à-, gihnbm
[h^ mncff f[n_l ih( nb_ ]ihh_]ncp_ ncmmo_ i ` nb_ al[`nm l_n[ch_^ cnm `c\liom ]b[l[]n_l
il ^_p_fij_^ chni [ bs[fchct_^ m][l* Ob_ hog\_l i` \fii^ p_mm_fm q[m ^cgchcmb_^ ch
nb_ al[`nm* Ob_ _h^inb_fc[f ]_ffm g[le_^fs jlifc`_l[n_^ ch nb_g ( nb_ [^p_hncnc[f
]_ffm q_l_ _fiha[n_^* Obom( nb_ ][jcff[lc_m b[pcha [ lc]b ]ihn_hn i` nb_ ]_ffm l_m_g\f_^
jl_][jcff[lc_m* Ob_ omo[f ][jcff[lc_m q cnb nbch q[ffm q_l_ [\m_hn* Ob_ ][jcff[lc_m
q_l_ i`n_h ^cmjim_^ ch aliojm( nbom \_]igcha mcgcf[l ni bsj_lnlijbc] b_g[hacig[m
$[h[fiaiom [fn_l[ncihm i ` \fii^ p_mm_fm i`n_h i]]ol ch m][lm ][om_^ \s \olh chdolc_m%*
D n q[m hi n jimmc\f_ ni ^_`ch_ [hs mcahc`c][hn ^c``_l_h]_m ch mnlo]nol_ i` nb_ al[`nm
nb [ n qiof^ ]ill_mjih^ ni nb_ [a_ i` nb_ j[nc_hnm*

/* > b [h a _ m [ ` ` _ ] n ch a ^ i h i l m c n_ m i ` nb _ me c h

Ob_ hog\_l i` -/ j[nc_hnm( qbi mo``_l_^ `lig m_lciom ^__j \olh chdolc_m( b[^
ni oh^_lai l_]ihmnlo]ncp_ ij_l[ncihm l_j_[n_^fs ^olcha -à-. s_[lm `iffiqcha nb_
`clmn ]iff_]ncha i` nb_ al[`nm [h^ nb_ mech al[`nm q_l_ n[e_h nb_ m_]ih^ ncg_ `lig
nb_ jl_pciom ^ihil mcn_m ih nb_ nbcab* Jh nbcm i]][mcih( nb_ mj_]cg_hm q_l_ l_gip_^
`il bcmnifiac][f _r[gch[ncih $O[\f_ /%*

O [\f_ /* Ob_ ^ [ n[ l_ f[ n_^ ni ^ihil mcn_m i ` nb _ mech

Ii* i ` nb_
\cijmc_^
j [ nc_ h n

K [ nc_ h nm
O cg _ j_lci^ [`n_ l

nb _ j lcg [ls ]iff_]ncha
i ` nb _ a l[ `n $s_[lm%Nolh[g _ N_r <a_

$s_[lm%

0,+30 B* H* 4 -*,
---+30 <* H* 12 -*1
4,+3/ G* H* 0/ -*1
0,+30 N* H* // - *1 ). *,
-,+3/ N* H* -- /*,

/5,+3. G* A * 5 /*,
03-+3. F * H* 05 /*,
//4+3. N* H* -/ 0*,
/0-+3. H* A * -0 3*,
/.+3/ <* A * -2 -,*,

.32+3- G* H* -3 -,*,

.11+30 N* H* -2 -,*,
/--+30 N* A * -5 -.*,
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Ob_ gc]lim]ijc] _r[gch[ncih $Acam* 5 [h^ -,% l_p_[f_^ [h [\hilg[f mnlo]nol_
i` nb_ mech ]ip_lcha nb_ ^ihil mcn_m ch [ff nb_ ][m_m _r[gch_^6 nb_ _jc^_lgcm q[m
[fq[sm nbchh_l [h^ gil_ il f_mm [nlijbc]( nb_ mech [jj_h^[a_m q_l_ [\m_hn il jl_m_hn
ch p_ls fiq hog\_lm* Oi nb_ ^_jnb i` ,*1 gg il gil_( nb_ ^_lgcm ^_p_fij_^ chni
[ m][l i ` [ `c\liom nsj_ il i` [ `c\liom à bs[fch_ nsj_ ^olcha f[n_l ncg_ j_lci^m*
Ob_ ^_lg[f j[jcff[_ q_l_ [\m_hn( il jl_m_hn ch [ mg[ff hog\_l* Ob_ _f[mnc] f[s_l
^_p_fij_^ p_ls mfiqfs6 cn q[m [\m_hn ch nb_ ojj_l j[ln i` nb_ ^_lgcm $[\ion ,*1 gg%
^olcha - -+. s_[lm7 ch nb_ ^__j_l f[s_lm( [ bsj_l_f[mnimcm q[m m__h* Ob_ ]ihn_hn i`
nb_ _f[mnc] `c\l_m ch]l_[m_^ ^olcha / s_[lm* <`n_l 3à-. s_[lm( [ ]ihmc^_l[\f_ hog\_l
i` nb_ _f[mnc] `c\l_m q[m jl_m_hn ch nb_ qbif_ nbc]eh_mm i` nb_ ]c][nlc]ciom ^_lg[f
ncmmo_ \_fiq _jc^_lgcm* Ob_ hog\_l i` \fii^ p_mm_fm ch nb_ l_a_h_l[n_ q[m fiq_l
nb[h ch nb_ hilg[f mech* < jlifc`_l[ncih i` j_lcp[m]of[l ]_ffm q[m _rjl_mm_^( _mj_]c[ffs
_fiha[n_^ [^p_hncnc[f ]_ffm q_l_ hog_liom* Ob_ omo[f nbch)q[ff_^ ][jcff[lc_m q_l_
[\m_hn _p_h ch nb_ j[jcff[ls f[s_l* K_lj_h^c]of[lfs ilc_hn_^ \fii^ p_mm_fm ]igjim_^
i` g [hs ]_ffm q_l_ m__h ch nb_ ^__j_l tih_ i` nb_ `c\linc] ^_lg[f ncmmo_*

> J I > G P N D J I

D n cm mbiqh \s nb_ jl_m_hn_^ ^[n[ nb [ n nb_ ]ihh_]ncp_ ncmmo_ i` nb_ al[`nm [jjfc_^
ojih al[hof[ncha \olh qioh^m cm l_\ocfn [h^ l_jf[]_^ \s [ h_q jiil_fs p[m]of[lct_^
`c\liom il `c\liom ) bs[fch_ m][l ncmmo_( ch qbc]b nb_ _f[mnc] `c\l_m [jj_[l hin _[lfc_l
nb[h [`n_l 3à4 g ihnbm7 nb_ hog\_l i` nb_ _f[mnc] `c\l_m ch]l_[m_m mo\m_ko_hnfs*
< bsj_ljf[mc[ i ` nb_ \fii^ p_mm_f _h^inb_fc[f [h^ [^p_hncnc[f ]_ffm n[e_m jf[]_* Ob_
a l[`nåm _jc^_lgcm \_]ig_m [nlijbc]( nb_ mech [jj_h^[a_m ^c_ i`` [h^ [fgimn ^i hin
l_a_h_l[n_*

G_mm _rjl_mm_^ ]b[ha_m i]]ol ch nb_ [onial[`nm [jjfc_^ ih âhilg[fä ncmmo_m
^olcha l_]ihmnlo]ncp_ ij_l[ncihm* Ob_s [l_ [fmi l_\ocfn( \o n nb_ _jc^_lgcm i`n_h
l_n[chm cnm hilg[f nbc]eh_mm( nb_ mech [jj_h^[a_m [l_ jl_m_lp_^ mcahc`c][hnfs gil_
`l_ko_hnfs $ch [ b[f` i` nb_ ][m_m%* Ob_ l_gh[hnm i` nb_ ilcach[f ]ihh_]ncp_ ncmmo_
molpcp_ ch mig_ jf[]_m( \_cha mollioh^_^ \s [ h_qfs `ilg_^( mig_ncg_m bs[fch_(
`c\liom ncmmo_* Ob_ _f[mnc] `c\l_m [jj_[l l[ nb_l _[lfs $[fl_[^s [`n_l / gihnbm% ch mo]b
a l[ `nm 7 ^olcha fiha ncg_ j_lci^m( [ bsj_l_f[mnimcm ^_p_fijm gil_ g[le_^fs nb[h ch
[onial[`nm [jjfc_^ ih al[hof[ncha \olh qioh^m* Dh nb_ al[`nm jf[]_^ ih âhilg[få
ncmmo_m( nb_ hog\_l i` ][jcff[lc_m cm ^cgchcmb_^ ch ]igj[lcmih qcnb nb_ hilg[f mech(
nb_s [l_ nbc]e_l ^o_ ni jlifc`_l[ncih i` _h^inb_fc[f [h^ [^p_hncnc[f ]_ffm( nbom l_m_g\f)
cha jl_][jcff[lc_m il ][jcff[ls b_g[hacig[m*

Dh nb_ ^ihil mcn_m( nb_ mech l_a_h_l[ncih l_g[chm oh`chcmb_^ [h^ nb_ hilg[f
mnlo]nol_ cm hi n l_mnil_^ _p_h `il 3à-. s_[lm *Ob_ ^_lg[f ]ihh_]ncp_ ncmmo_ cm l_\ocfn
`ilgcha [ `c\liom m][l( nb_ _f[mnc] ncmmo_ ^_p_fijm mfiqfs [h^ nb_ ]_ffm i` ][jcff[lc_m
[h^ jl_][jcff[lc_m oh^_lai [ bsj_ljf[mc[* Ob_ _jc^_lgcm \_]ig_m [nlijbc]( nb_ mech
[jj_h^[a_m ^i hi n l_]ip_l ni n[ffs ( _p_h ^olcha g[hs s_[lm* Ob_ m][lm `ilg_^ ch nb_
l_a_h_l[n_m [l_ f_mm ]i[lm_ nb[h ch nb_ [onial[`nm* Pmcha [ ^_lg[nig_( nb_ mech
cm ]iff_]n_^ [h^ [jjfc_^ ih m_lciom \olh qioh^m( biq_p_l( nbcm jli]_^ol_ cm hin
^_jlcp_^ i` ]ihm_ko_h]_m6 [ h_q mech `ilg_^ ih nb_ ^ihil mcn_ ^c``_lm mcahc`c][hnfs
`lig nb_ hilg[f ih_* Ob_ mech al[`nm ]iff_]n_^ m_]ih^[lcfs `lig nb_ m[g_ ^ihil
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mcn_m [l_ [nlijbc]( `c\linc] [h^ [l_ hin c^_hnc][f q cnb nb_ jlcg[lcfs ]on al[`nm7 nb_cl
]img_nc] [h^ `oh]ncih[f jlij_lnc_m [l_ [\[n_^ * Ob_l_`il_( nb_ mech al[`nm mbiof^
\_ ]iff_]n_^ l_j_[n_^fs `lig nb_ ^ihil mcn_m nb [ n b[p_ [fl_[^s \__h om_^ jl_pciomfs
ihfs ch _r]_jncih[f mcno[ncihm $^olcha nb_ l_]ihmnlo]ncp_ ij_l[ncihm ih j[nc_hnm(
\s qbig nb_ ^ihil miol]_m b[p_ \__h _rb[omn_^ ^o_ ni molac][f nl_[ ng _h n i` f[la_
[h^ ^__j \olh chdolc_m%*

D n cm ch^c][n_^ \s iol giljbifiac][f chp_mnca[ncihm nb [ n nb_ mech [onial[`nm
[jjfc_^ ch nl_[ ng _h n i ` m_lciom \olh chdolc_m [h^ i` m][lm ][om_^ \s \og m [l_ mcahc)
`c][hnfs l_\ocfn [h^ \_]ig_ ]c][nlc]ciom* Jh nb_ ^ihil mcn_m i` mo]b j[nc_hnm( nb_ mech
l_a_h_l[ncih l_g[chm oh`chcmb_^ `il g[hs gihnbm [h^ s_[lm [h^ nb_ `off ila[hinsjc]
l_mnil[ncih cm hi n []bc_p_^*

H* O*
N P H H < M T

D n q[m `ioh^ \s bcmnifiac][f _r[g ch[ncih i` nb_ mech [onial[`nm [jjfc_^ ih al[hof)
[ncha \olh qioh^m il ih âhilg [fä ncmmo_m ch nb_ ][m_ i ` l_]ihmnlo]ncp_ l_ij_l[ncihm
$ch nb_ ncg_ j_lci^m l[hacha `lig m_p_l[f gihnbm ni -1 s_[lm% nb [ n nb_ mcahc`c][hn
[nlijbc] [h^ ]c][nlc]ciom [fn_l[ncihm niie jf[]_ _mj_]c[ffs ch nb_ [onial[`nm nb [ n
]ip_l_^ nb_ al[hof[ncha \olh qioh^m* Rb_h nb_ mech [onial[`nm q_l_ jf[]_^ ih
âhilg [fä ncmmo_m ^olcha nb_ l_]ihmnlo]ncp_ ij_l[ncihm( nb_ a l[`nåm ^_lgcm q[m j [ l)
nc[ffs jl_m_lp_^( [fnbioab cn \_][g_ bs[fch_ [h^ [ bsj_l_f[mnimcm ^_p_fij_^*

Ob_ mech i` nb_ ^ihil mcn_m i` nb_ j[nc_hnm q[m `iffiq_^ `il fiha j_lci^m i` ncg_
$- s_[l ni -1 s_[lm%* Dh [ff nb_ ][m_m( nb_ [nlijbc] [h^ ]c][nlc]ciom [fn_l[ncihm q_l_
`ioh^ ch nb_ l_a_h_l[n_m*

M x N P H x

L][gfkljm[lagf \]k Ymlg_j]^^]k [mlYfv]k ^aZj]k ]l dY h]Ym \]k
hYjla](\gff]mjk ]f [Yk \]k Zjmdmj]k

= c l c o e i p H* G * ( ? g c n l c c _ p B * D *

I io m [p i h m _ r [g ch z j [ l f_m g z nb i ^ _ m b cm ni fi a ck o _ m f_m [ o ni a l_ ` `_ m ] o n[ h z _ m koc
i h n z nz n l [ h m j f[ h nz m o l f_m j f[ n_ m a l[ h o f_ o m_ m ^ _ \ g fo l_ io m o l f_m n cm m o m ç m[ ch m ååj _ h ^ [ h n
f_m lz i j z l[ nci h m l_ ] i h m nlo _ ncp _ m lz [ fcmz_ m [ j lù m ^ _ ^ c` `z l_ h n_ m j z lci ^ _ m ^ _ n_g j m $^_jo cm
k o _ fk o _ m g i cm do m k o å [ -1 [ h m% * I io m [p i h m ] i h m n[ n_ ^ åcg j i l n[ h nm ] b [h a _g _h nm ^ å[ nli j b c_
_ n ^ _ ] c] [ nl cm [ n ci h m o l ni o n ^ [ h m f_m [ o ni a l_ ` `_ m k o c ] i o p l[ c_ h n f_m j f[ c_ m a l[ h o f_ o m_ m ^_
^ _ \g fo l_ * L o [h ^ f_m [ o ni a l_ ` `_ m ] o n[ h z _ m i h n z nz n l [ h m j f[ h nz _ m mo l f_m n cm m o m m [ ch m â
j _ h ^ [ h n f_m i j z l[ n ci h m l_ ] i h m nlo ] ncp _ m ( f_ ^ _ lg _ ^_ f[ a l_ ``_ [ z nz j [ l n c_ f f_g _ h n ]ih m_ lp _
\ c_h k o _ ^ [h m f_ ^ _ lg _ m åz n[ c n ^ zp _ fi j j z D åb s [ fch i m_ _ n D åb s j _ l_ f[ m ni m _ *

I io m [p i h m mo cp c [ o mm c j _ h ^ [ h n o h _ fi h a o _ j z l ci ^ _ $- à-1 [h m% -åz p i fo nci h ^_ f[
j _ [ o ] i o p l[ h n f_m j [ l n c_ m à ^ i h h _ o lm * ? [h m ni h m f_m ][m [ j j [ l[ cm m [ c_ h n ^ _m ] b [h a _g _h nm
^ å[ nli j b c_ _ n ^ _ ] c] [ nl cm [ n ci h ^ [ h m f[ j _ [ o lz a z h z l[ h n_ *

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

OeZYm \]j ^j]a]f B YmlYmlgljYfkh dYflYl] mf\ \]j B Yml \]j Mh]f\]kl]dd]f Z]a P]jZj]ffmf_]f

= c l d o e i q H * G *( ? g c n l c d _ q B* D *

R cl o h n_ l m o ] b n_ h b cm ni fi a cm] b C [ o n[ o ni n l [ h m j f[ h n[ n_ ( ^ c_ [ h a l[ h o fc_ l_ h ^ _ = l[h ^ )
q oh ^ _h i ^ _ l [ h ç a _ mo h ^ _  B _q _\_ \ _ c q c_ ^ _ lb _ lm n_ ff_ h ^ _h M _ i j _ l[ nci h _ h h [ ]b p_l)



[ ]b c_^ _h f[h a _h U _ cnly og _h $_ch ca_ H ih[ n_ \ cm -1 E [ b l_ % o \ _ l nl[ a _ h q o l^ _h * R cl `[ h ^ ùh
g [ le [ h n_ [ nli j b cmi b _ o h ^ h [ l\ ca _ Q _ lyh ^ _ lo ha _h p i l [ ff_g ch < o ni nl [ h m j f[ h n[ n_ h (
^ c_ a l[ h o fc_ l_ h ^ _ = l[ h ^q o h ^ _h ^ _]e n_h * R _hh ^ c_ C [ o n[ o ni n l [ h m j f[ h n[ n_ [ h ç a _ mo h ^ _ â
B _q _\_ \ _ c q c_ ^ _ lb _ lm n_ ff_ h ^ _h J j_ l[ nci h _h o \ _ l nl[ a _ h q o l^ _h ( \ fc_\ ^ c_ ? _lg cm
^ _m O l[ h m j f[ h n[ n_ m n_ cfq _ cm_ _ lb [ fn_ h ( [ o ]b q _hh ch cb l C s [ fch cm c_ lo h a m n[ n n ` [ h ^ o h ^
C s j _ l_ f[ m ni m _ m c] b _ h nq c] e _ fn_ *

A _ lh _ l p _ l `i fa n_ h q cl _ ch _ f[h a _ U _ cn $- à-1 E [ b l_ % ^ c_ @ h nq c] e fo h a ^ _ l C [ o n (
^ c_ N j [h^_ m\ _ ff_h a _ ^ _ ] e n b [ n * D h [ fc_h A [ ff_ h _ h nq c] e _ fn_ h m c]b ch ^ _h M _a _h _ l[ n_ h
[ nli j b cmi b _ o h ^ h [ l\ ca _ Q _ lyh ^ _ lo h a _h *

M @ N P H @ I

L ][gf k ljm [ [ ax f \] Ym lg ljYf kh dYf l] k daZ j]k \] h a] d q dY h a] d ]f dg k dm _Yj]k \] \ gf Y[ axf ]f [Y kg
\] im]e Y\mjYk)

= c l c o e i p H* G * ( ? g c n l c _ p B* D *

@ r [g ch [g i m b cm ni f| a c_ [g _h n_ fim [ o ni nl[ h mj f[ h n_ m ^_ j c_ f ko_ m_ b [ \ {[ h n l [ h m )
j o _ m ni mi \ l_ f[ m b _ l c^ [ m j i l k o _g [ ^ o l[ _h j li]_mi ^_ a l[h o f[ ] c| h i mi\ l_ n_ dc^ i m â m[ h i mä
j i l g _^ ci ^ _ l_i j _ l[ ] ci h _ m l_ ]i h m nlo i ncp [ m ( [ f ][\i ^_ ^ c`_ l_h n_ m j _ l{i ^i m ^_ nc_g ji
$^_ [ fa o h i m g _m_m [ -1 [ûi m%* > ig jli\[g im g [l] [^ i m i[g \cim [ nl| `f]i m s ] c] [ nl ct [ f_ m
mi \ l_ ni ^ i _h [k o _ ffi m [ o ni n l [ h m j f[ h n_ m ko_ ] o \ l {[ h f[m b _ lc^ [ m j i l k o _g [^ o l[ _h jli]_mi
^ _ a l[ h o f[ ] c| h * N c_h^i n l [ m f[ ^ [ ^ i m fim [ o ni nl [ h j f[ h n_ m ^_ j c_ f( _h ij_ l[] cih_m l_ ]i h m nlo ] )
n cp [ m ( mi \ l_ n_ d c^ i m â m [ h i m ä m_ g [h nc_ h _ _h j [ l n_ ]ih m_ lp [^ [ f[ ^ _ lg cm ^_ f nl[ h m j f[ h n_
[ o h k o _ _h _ ff[ m_ b [ i j _ l[^ i f[ b c[ fch ct [] c| h s m_ b [ j li ^ o ] c^ i f[ b cj _ l_ f[ m ni m cm *

? o l[ h n_ g o ]b i nc_g j i $^_ ohi [ ko ch ]_ [ûim% b_g im m_ao c^i n[g \ c| h _f ^_m[ lli ffi
^_ f[ j c_ f k o _ l _ ] o \ l {[ fim fo a [ l_ m ^_ ^ih[] c|h * @ h ni^i m fim ][mim( _h f[ j c_ f l_a _h _ l[^ [
m_ j li ^ o d_ li h ] [g \ ci m [ nl| `cii m s ] c][ nlct [ f_ m *

M @ A @ M @ I > @ N

-* = _ fs [e ip [ ( O* I *( H [ lm[e ( B* < *(
K [e b ig ip ( N* K * 6 D h 6 K li \ f_g m i ` = o lh
K [ nb i fi a s $Dh M o m m c[ h % ( B i le cc -53,(
j * 2/*

.* = _ lfch ( G * = * 6 N e ch H iljbi fias A i f)
fiq ch a = o lh Dh do l c_ m [ h ^ A l_ _ B l[ `nch a
$Dh M o m m c[ h % ( H _^ cnm ch [ ( G _h ch a l[^ -522*

/* = i fe b i p cnch i p [ ( G * 0 #! K [p fi p [ ( H * I * 6
F _ fi c^ N ][ lm $ Dh M o mm c[ h % ( H _^ cnm ch [ (
H im]iq -533*

0* B fc\ ch ( Q* I *( Ni mhip me [s [ ( O* A * 6
< ] n[ > b cl* j f[ m n * 57 . 6 -.-( -523*

1* F ip [ f_h e i ( K * K * 6 > fch c][ f O l[ h m j f[ h )
ni fi a s $Dh M o m m c[ h % ( M i m ni p -531( j * -53*

1) Ejqdgn' E ) H *6 J lnb ij * O l[og *
K li m nb _ n c] m $Dh M omm c[h % 0 5 1.' ,412)
2) Nk]d' Q* A *6 = o ff* _rj * = cif* H _^*

$Dh M o mm c[h % - 5 ,-,' ,404
3) <Yad]q' <) H)' ?o]e( ? * 6 O b_ C _[ fch a

i ` N j fcn N e ch ? ihi l N cn_m * = l c n * E * j f[ m n *
Mmj_) ,,' / 5 .,3' ,404)
4) B afk`Yo ' D* L)' Gadd]j' ?) L ) 6 C cm ni )

fi as i ` C _[ fch a N j fcn)O b c]eh _ mm ( A o ff)
O b c]eh _mm < o nia_hio m Ne ch B l[ `nm [ h ^
? ihi l N cn_m * < l]b * Nola * 4,' 0 5 103'
,410)
,+) I`egja' N *6 D h 6 M _ m_ [ l] b ch = o lh m *

O l[h m[] nci h m i ` nb _ -f7, D h n * > ihal* ih
M _ m_ [ l]b ch = o lh m ( @ ^ ch \ o la b ,411' j * -,0)

K li ` * H * G * = cls o e i p ( U b ^ [h i p N nl_ _ n -4( 2,/,.0 B i le cc( P N NM
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;=N; =B CLOLA C; ? JF;MN C=;? ( --' .' ,43+

F o la [ h N ] c_h nc`c] D h m n c no n _ i ` @ r j _ l cg _ h n[ f [ h ^ > fch c][f
J l nb i j [ _^ c] m [ h ^ O l[ og [ ni fi a s ( F o la [ h $P NNM %

? cl_ ] ni l j li `_ m mi l B* <* D f ct [ li p

M@>JINOMP>O DJI JA G<MB@ ?@A@>ON
JA =GJJ? Q@NN@GN JI @SOM@HDOD@N =T H@<IN

JA < BM<?P<G ?DNOM<>ODJI
$<h _rj _ l cg _h n [ f m n o ^s * %

B* <* DGDU<MJQ* A* I* UPNH<IJQDO>C( <* H* H<MFC<NCJQ(
<* H* FC=GDHNFDD( G* FC * G@QDODI<( D* D* <U=<KFDI

< l_]ihmnlo]ncih i` f[la_ ^_`_]nm i]]ollcha ih g[ch [ln_lc_m i` _rnl_g cnc_m cm
[ ]igjfc][n_^ jli\f_g i` [ p[m]of[l mola_ls* Ob_ ^_`_]nm g [s [lcm_ [m ]ihm_ko_h]_m
i` m_p_l_ chdolc_m nb [ n [l_ i`n_h ]ig\ch_^ q cnb `l[]nol_m i` \ih_m( il [m ]ihm_ko_h]_m
i` l[^c][ffs l_gip_^ nogilm il [h_olsmgm* < al_[n jlial_mm b[m \__h []bc_p_^ ch nbcm
`c_f^ ^olcha nb_ f[mn m_p_l[f s_[lm( biq_p_l( cn cm mncff ch_pcn[\f_ ni fiie `il h_q q[sm
f_[^cha ni mifoncih i ` nbcm jli\f_g*

R_ l_[fct_^ nb [ n bigi) [h^ r_hial[`nm [h^ _p_h [h [onifiaiom p_ch ][hhin \_
]ihmc^_l_^ [m `offs p[fo[\f_ mo\mncno n_m `il nb_ [ln_lc_m h_cnb_l [h[nig c][ffs hil
`oh]ncih[ffs* Obcm ]ihn_hncih b[m \__h mojjiln_^ \s l_f[ncp_fs `l_ko_hn ohm[ncm)
`[]nils l_mofnm i` nb_ p[m]of[l jf[mnc_m $>ihh_f -52.( Fl[eipmecc -53-( Iipceip -53.(
Gsnech [h^ Fifigc_nm -53/( Nb[fcgip -533%*

< nbilioabfs h_q g_nbi^`-% m_lpcha ni l_]ihmnlo]ncih i` nb_ ^_`_]nm i]]olcha
ih nb_ g[ch \fii^ p_mm_fm i` nb_ _rnl_g cnc_m q[m ^_mcah_^ [h^ n_mn_^ ch _rj_lcg_hnm
ih ^iam* D n _h[\f_m ni l_]ihmnlo]n [h chn_alcns [h^ f_hanb i` nb_ \fii^ p_mm_fm q cnbion
[hs h__^ i` al[`ncha* <]]il^cha ni iol ijchcih( m_p_l[f \[mc] ^cm[^p[hn[a_m i ` nb_
nl[^cncih[f g_nbi^m g[s \_ ]cl]ogp_hn_^ [h^ _``_]ncpcns i` nb_ nl_[ ng _h n g[s \_
cgjlip_^ ch nbcm q[s*

Ob_ g[ch jichn i` nb_ moaa_mn_^ g_nbi^ cm nb [ n nb_ chdol_^ m_ag_hn i ` nb_
_rnl_g cns cm n_gjil[lcfs mbiln_h_^ ni nb_ mct_ _h[\fcha ohcih i ` nb_ \fii^ p_mm_fmå
_h^m* No\m_ko_hnfs( nb_ ilcach[f f_hanb i` nb_ _rnl_g cns cm l_]ip_l_^ \s g_[hm
i` [ al[^o[f ^cmnl[]ncih* ?_j_h^cha ih mct_ i` nb_ p[m]of[l ^_`_]n [h^ jl_m_h]_
il [\m_h]_ i ` [ \ih_ ^_`_]n( ^c``_l_hn gi^c`c][ncihm i ` nb_ ij_l[ncih n_]bhcko_ g[s
\_ om_^* $Aca* -*% Ob_ _rj_lc_h]_ qcnb nl[hmp_lm[f imn_imshnb_mcm a[ch_^ \s ih_

n-% < ]]_j n_^ [m [ h ch p _h nci h I i * .,/5,40+/-)-2 i h E o fs .( -530* < o nb i l m 6 B * < * D fct [ li p (
Q * B* = _ le i ( A * I * U o tg [h i p cn]b *
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A ca * -*6 < ^ c[ a l[g g mbiq cha ^ c` `_ l_ h n i j _ l[ n ci h g _ nbi^ m

[o nbil i ` nb_ jl_m_hn j[j_l $\s B* <* Dfct[lip% m_lp_^ [m [ \[mcm ih qbc]b nbcm g_nbi^
q[m qile_^ ion* Nj_]c[f \cifiac][f jlij_lnc_m i` \ih_m q_l_ l_p_[f_^ nb [ n b[^
jl_pciomfs \__h p_ls fcnnf_ ehiqh [\ion* D n q[m mbiqh nb [ n \ih_m [h^ mi`n ncmmo_m
]iof^ \_ _fiha[n_^ jl[]nc][ffs ni [hs mct_*

Ob_ g_nbi^ q[m n_mn_^ ch _rj_lcg_hnm ih 00 [^ofn hilg[f ^iam*

O C @ @ S K @ M DH @ I O < G H @OC J?

Ob_ Dfct[lipåm [jj[l[ nom ]ihmcmncha i` [h [l] [h^ nqi ]cl]f_m q[m [jjfc_^ ih
[ nbcab* < m_ag_hn i ` `_gil[f [ln_ ls [\ion -1à/, gg fiha $-,à-1! i` nb_ `_golåm
f_hanb% q[m _r]cm_^ oh^_l a_h_l[f [h[_mnb_mc[* <h i\fcko_ il nl[hmp_lm[f imn_inigs
i` `_gol q[m j_l`ilg_^ \s // ^iam [h^ nb_ imm_iom `l[ag_hnm q_l_ fihacno^ch[ffs
mbc`n_^ ch nb_ [jj[l[ nom $â^io\f_^ä %* Obom( nb_ `_gol q[m mbiln_h_^ mi go]b [m nb_
[ln_lc[f _h^m q_l_ \lioabn chni ]ihn[]n [h^ [ p[m]of[l [h[mnigimcm â_h^)ni)_h^ä
]iof^ \_ g[^_* =s -- ^iam( nb_ `_gil[f mbiln_hcha q[m []bc_p_^ \s l_m_]ncih i` [h
[jjlijlc[n_ j [ ln i` nb_ ^c[jbsmcm*

Ob_ m_qcha ^_pc]_m <N> 0 [h^ <N> 4P q_l_ om_^ `il p[m]of[l [h[nigim_m
jl_j[l_^ \s /3 [hcg[fm7 \fii^ p_mm_fm i` 3 [hcg[fm q_l_ monol_^ g[ho[ffs*

Ob_ \fii^ `fiq q[m ch n_lloj n_^ `il 0,à5, gchon_m*
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O [\ f_ * M _ ] i h m nlo ] nci h i ` f[ la _ ^ _ `_] nm i ]]o lch a i h \ fi i^ p_mm_ fm \ s nb _ c l a l[ ^ o [ f

@r[g ch_^ j[l[g _n_lm Ob_ `clmn alioj

O_lg m i ` i\m_lp[ncihm $^[sm%

J lca)
ch[f

p[fo_m
- ) / 2 ) 3 - , ) - 0

- . / - . /

Ma_ial[jbc] ch^_r $! % -,, .0*2 /2*4 //*3 /.(4 03*2 0/*5 /3*0

O_hmcih i ` irsa_h $!%

ch `_gil[f gom]f_m -,, 1-*/ 2.*. 2,*, 14*4 4,*- 30*0 25(1

ch ] lo l[ f gom]f_m -,, 0/*/ 23*0 21*. 2-*- 4. 34*1 3,*-

Ocg_ i ` \fii^ ]i[aof[ncih $m_]% .54*/ .04 .2, -55 .-4 .0, -52 -4,

Ocg_ i ` j f[mg [ l_][f]c`c][ncih $m_]% -3/ -.. -,3 -,5 --3 -.1 -., -,3

Oif_l[h]_ i ` j f[mg [ ni b_j[lch
$m_]% /,4 -51 -/4 -5/ -22 -21 -1- -1,

K li nb lig \ ch ]ihmogjncih
ch j f[mg [ $m_]% .0*/ /,*1 /1*1 0. /4 /2 0, /4*2

Ocg_ i ` `l__ b_j[lch $m_]% -,*4 1*2 1*, /*4 0*, 2*3 1*, 0*4

Ac\lchi fsmcm ch \fii^ $!% ./*- -.*, -,*1 1*1 2*2 -- 4*0 2*,

A c\lchia_h $ga !% 0,4 2-1 14, 4-. 314 555 455 235

@ nb [hi f jli\_ ) /' 0' 0' 0' /' 0' 0'

Dh [^^cncih ni cn( nb_ `_gil[f imn_inigs [h^ [ mo\m_ko_hn ^cmnl[]ncih q_l_
j_l`ilg_^( qbcf_ nb_ `_gil[f [ln_ ls q[m do mn _rjim_^ q cnbion ]onncha cn \s 0 ^iam
$[ ]ihnlif alioj%*

?_j_h^cha ih [ mn[lncha ncg_)jichn [h^ [ l[ n_ i` ^cmnl[]ncih( nb_ [hcg[fm q_l_
[l\ cnl[lcfs ]f[mmc`c_^ chni / aliojm*

Ob_ `clmn alioj ]ihmcmn_^ i` -- ^iam( \s qbig nb_ ^cmnl[]ncih q[m mn[ ln_^ / ^[sm
[`n_l nb_ ij_l[ncih* Ob_ ^cmnl[]ncih q[m [jjfc_^ \s . ^iam ch nb_ l[ n_ i` - gg j_l ^[s(
\s 1 ^iam ch nb_ l[ n_ i` . gg j_l ^[s [h^ \s 0 ^iam ch nb_ l[ n_ i` / gg j_l ^[s*
Ob_ _fiha[ncih jli]__^_^ ncff nb_ ilcach[f f_hanb i` nb_ _rnl_g cns q[m []kocl_^*
D n niie -, ni .- ^[sm ^_j_h^cha ih nb_ l[ n_ i` ^cmnl[]ncih [h^ ih nb_ mct_ i` nb_
[ln_lc[f ^_`_]n*
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^ cm n l [ ] n ci h à b[_g i^ s h [g c] [ h ^ b [_g i]i [ao f[ nci h j [ l[g _ n_ lm

Ob_ m_]ih^ alioj

- 3 ) . - / , ) 2 ,
J lca)
ch[f - ) / 2 ) 3 - , )- 0 - 3 ) . - 0 , )2 , -,,

p[fo_m

l[ n_ i` ^ cm nl[] ncih $gg j_l ^[s%

- . ,(1 -(, ,(1 -(,

/4 /0(0 /4 -,, .-(0 2/(0 04(3 03(0 03 01 40*2 50(.&

4. 32(5 52*0& -,, 1/(/ 4- 5,(.& 45(3 5,(5& 45 50*.& à

40 4,(2 1. -,, /5(. 1- 32(2 31(2 5,(.& 44 52(2& )

.0/ -04 -34 /55 /-0 /43& /2, /-2 /-/ /.2 /.- /5,&

-,/ --/ --2 -30 -.4 -4,& -05 -.2 -.. -0, -03 .,4&

-10 -.3 ./1 /34 .1/ /14& ..2 -24 -51 -21 .// //2&

0. 0-(. /1 .2 /0 .3& // /0(. /. /0 .4& .3&

2(, 1(, 2(, -,(, 2(/ --& 4(,& 2(2 3(, 2(1 3(3& 5(4&

-. 1(. 2(1 .-(/ -/(4 .,& -5& -.(. -3(2& -/ -3& .2(/&

-,21 3,1 1/, /.1 144 24/ 4/2 231 2/2 20/ 1/. /11&

/' 0' . ' ) /' .' /' /' . ' /' ) ô p N s d%

Iin_(
Ob_ mn[ ncm nc][ ffs chmcahc`c][hn ^c``_l_h]_m $ch ]igj[lcmih q cnb ilcach[f p[fo_m% [l_ g[le_^ \s

Ob_ ni n[ f i` -0 [hcg[fm q_l_ ch]fo^_^ ch nb_ m_]ih^ alioj* Ob_ ^cmnl[]ncih q[m
mn[ln_^ ih nb_ 4 nb ^[s [`n_l nb_ ij_l[ncih [h^ nb_ l[n_ i` ^cmnl[]ncih q[m ,*1 gg
j_l ^[s \s 0 [hcg[fm [h^ - gg j_l ^[s \s nb_ inb_lm*

Ob_ l[ n_ i` ^cmnl[]ncih q[m j_lci^c][ffs ]b[ha_^ ch nb_ nbcl^ alioj $4 [hcg[fm%*
D n q[m _ko[f ni - gg j_l ^[s ^olcha nb_ `clmn q__e( nb_h ch]l_[m_^ ni . gg j_l ^[s
$1 [hcg[fm% ^olcha nb_ m_]ih^ q__e [h^ / gg j_l ^[s $/ [hcg[fm% ^olcha nb_ nbcl^
q__e*

=s -/ ^iam `lig nb_ ni n[ f hog\_l i` nb_ ^iam \_fihacha ni nb_ f[mn nqi aliojm(
nb_ _fiha[ncih jli]__^_^ ncff nb_ ilcach[f f_hanb i` nb_ _rnl_g cns q[m []kocl_^*
D n niie -0 ni 2, ^[sm ^_j_h^cha ih nb_ l[n_ i` ^cmnl[]ncih [h^ ih nb_ mct_ i` nb_
p[m]of[l ^_`_]n*



@r[g ch_^ j[l[g _n_lm Ob_ nb cl^ alioj

J lca)
ch[f

p[fo_m
- ) / 2 ) 3 -,à-0 -3 )).- 0 , ) 2 , -,,

- . /

Ma_ial[jb c] ch^_r $! % -,, .,(0 2/*0 03 0/ /3(3 4/(/ 5/(.&

O_hmcih i ` irsa_h $!%
ch `_gil[f gom]f_m -,, 1/(/ 4- 5, 4- 3/(/ 54(4& à

ch ]lo l[ f gom]f_m -,, /5(. 1- 31 4- 34(4 52*/& )

Ocg_ i` \fii^ ]i[aof[ncih $m_]% ./4 -13 ../& -4, -1- -0- /,. /5,

Ocg_ i ` j f[mg [ l_][f]c`c][ncih $m_]% -/5 44(/ -.3& --, -0/ 4,(2 -..& -20

Oif_l[h]_ i ` j f[mg [ ni b_j[lch
$m_]% /-/ -5/ .40& .1. .,, -23 .53& /0-&

K li nb lig \ ch ]ihmog jncih
ch j f[mg [ $m_]% .5 /1 /-& /. /2 0. /2 .1&

Ocg_ i` `l__ b_j[lch $m_]% 5(, 2(, 3(/& 2(, 1(, 1(, 3(/& 4(/&

A c\lchi fsmcm ch \ fii^ $! % -2(0 -- -/& 4 1(1 0 5(2 -5&

A c\lchia_h $ga !% ... /4. /.1 1/, 13, 3-- 0// .44&

@ nb [hi f jli\_ ) /' .' /' 0' 0' ' )

@p_h qb_h nb_ ^cmnl[]ncih q[m `chcmb_^( nb_ `cr[ncih q[m ]ihncho_^ \s mig_
[hcg[fm ch _[]b alioj ncff nb_ `l[ag_hnm al_q q_ff nia_nb_l*

Alig nb_ ni n[ f i` 00 ^iam( / ^iam q_l_ m[]lc`c]_^ \_`il_ mn[lncha nb_ ^cmnl[]ncih(
-2 ^iam q_l_ m[]lc`c]_^ ch ^c``_l_hn n_lgm ^olcha nb_ ^cmnl[]ncih j_lci^( -, ^iam q_l_
m[]lc`c]_^ ^olcha mo\m_ko_hn `cr[ncih ch nb_ [jj[l[nom [h^ 3 [hcg[fm q_l_ `iffiq_^
[m fiha [m /24 ^[sm [`n_l nb_ _r nl_g cnsåm f_hanb [h^ chn_alcns b[^ \__h l_]ip_l_^*

< nblig\imcm q[m i\m_lp_^ ch nb_ p[m]of[l [h[mnigimcm ih nb_ `clmn / ^[sm [`n_l
nb_ ij_l[ncih( c* _* \_`il_ mn[lncha nb_ ^cmnl[]ncih( \s 3 [hcg[fm* Dh ih_ ^ia( nb_
[h[mnigimcm q[m h[lliq_^ \s [ m][l*

R_ _r[gch_^ [ msmn_g i` \fii^ ]i[aof[ncih omcha \ci]b_gc][f g_nbi^m( [ j_lc)
jb_l[f \fii^ `fiq omcha lb_ial[jbc]( irsn_hmig_nlc] [h^ [ln_lcial[jbc] g_nbi^m [h^
^sh[gc]m i ` imn_ia_h_mcm \s li_hna_hial[jbs* Ob_ giljbifiac][f ]b[ha_m i` nb_
[ln_lc_m q_l_ `iffiq_^ [m q_ff*
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D n m__gm ohh_]_mm[ls ni ^_m]lc\_ nb_ ^[ n[ ih l_a_h_l[ncih i` nb_ \ih_ ncmmo_
oh^_l ^cmnl[]ncih ]ih^cncihm ch nbcm j[j_l( [m nb_s b[p_ [fl_[^s \__h _rn_hmcp_fs
_rjf[ch_^ _fm_qb_l_*

Ob_ jofm_ g_[mol_^ ih nb_ [hn_lcil nc\c[f [ln_ls q[m omo[ffs q_[e_l ^olcha
nb_ `clmn biolm [`n_l nb_ ij_l[ncih( biq_p_l( cn [fgimn ^c^ hin ^c``_l `lig nb_ jofm_
_r[gch_^ ih nb_ ]ihnl[f[n_l[f _rnl_g cns [ ^[s f[n_l* < gi^_l[n_ i_^_g[ i` nb_
_rnl_g cns [jj_[l_^ ch nb_ `clmn nbl__ ^[sm( f[mn_^ `il 2à3 ^[sm [h^ nb_h p[hcmb_^*

Dh nb_ m[g_ ncg_ j_lci^( mcahc`c][hn ^_pc[ncihm i` b[_gi^sh[gc] [h^ b[_gi)
]i[aof[nils j[l[g _n_lm q_l_ [m]_ln[ch_^ $m__ nb_ O[\f_%* Ob_ lb_ial[jbc] ch^_r
^_]l_[m_^ ni .,à.1! i` nb_ ilcach[f p[fo_( nb_ n_hmcih i` irsa_h ch nb_ `_gil[f
gom]f_m ^_]l_[m_^ ni 1-à1/! [h^ ni 0,à0/! ch nb_ ]lol[f gom]f_m* Jh nb_ lb_i)
al[ggm( nb_ ^c]linc] q[p_ q[m mfcabnfs _rjl_mm_^ [h^ mbc`n_^ niq[l^m nb_ j_[e i` nb_
lb_ial[jbc] q[p_ [h^ nb_ [h[]linc] jb[m_ q[m ^_]fchcha [h^ jlifiha_^*

D n cm ch^c][n_^ \s nb_ i\n[ch_^ ^[n[ nb [ n nb_ p[m]of[l nihom ch]l_[m_^( nb_ g[ch
lif_ i` [ln_lcif_m \_cha [jj[l_hn* Ob_ ]i[aof[ncih msmn_g i` \fii^ cm g[le_^fs
[]ncp[n_^ ( c* _* `l__ b_j[lch cm ^_]l_[m_^( nb_ mj__^ i` ]i[aof[ncih cm ch]l_[m_^( nb_
]ih]_hnl[ncih i` `c\lchia_h cm bcab_l( `c\lchifsmcm cm chbc\cn_^( ^_al[^[ncih jli^o]nm
i` `c\lch [h^ `c\lchia_h [l_ `ilg_^*

<\ion 2à3 ^[sm [`n_l nb_ ij_l[ncih( nb_ j[l[g_n_lm i` b[_gi^sh[gc]m [h^
b[_gi]i[aof[ncih cgjlip_^( \o n mncff l_g[ch_^ ]ihmc^_l[\fs fiq# \s nb_ [hcg[fm(
\s qbig nb_ ^cmnl[]ncih b[^ [fl_[^s \__h [jjfc_^ `il /à0 ^[sm $nb_ `clmn alioj%*
Dh nb_ m[g_ ncg_( [fgimn [ff n_mnm i` nb_ \fii^ ]i[aof[ncih msmn_g l_[]b_^ nb_ ilcach[f
f_p_f [h^ j[l[g _n_lm i` nb_ j_lcjb_l[f \fii^ `fiq cgjlip_^ \s nb_ [hcg[fm i` nb_
m_]ih^ [h^ nb_ nb cl^ aliojm $ch nb_ ncg_ jl_]_^cha ^cmnl[]ncih%*

Jh nb_ -,nbà-0nb ^[s i` nb_ jimnij_l[ncih j_lci^( nb_ ^_pc[ncihm i` nb_ _r[g)
ch_^ j[l[g_n_lm `lig nb_ ilcach[f p[fo_m q_l_ c^_hnc][f ch [ff nb_ nbl__ aliojm qcnb
nb_ l[ n_ i` ^cmnl[]ncih b[pcha \__h _ko[f ni - gg j_l ^[s* Rbcf_ nb_ irsa_h g _n[ )
\ifcmg ch gom]f_m q[m ]igcha h_[l ni nb_ hilg[f f_p_f( [ gi^_l[n_ ^_]l_[m_ i` p[m]of[l
nihom [h^ ch]l_[m_^ ]i[aof[ncih ^cmjimcncih i` \fii^ q_l_ hinc]_^* Ob_ p[fo_m i`
nb_ _r[gch_^ n_mnm l_g[ch_^ [jjlircg[n_fs ih nb_ m[g_ f_p_f ih nb_ -3nbà.-mn ^[s*

<\ion 0,à2, ^[sm [`n_l nb_ ij_l[ncih( [fgimn [ff nb_ b[_gi^sh[gc] il b[_gi)
]i[aof[ncih j[l[g_n_lm ihfs mfcabnfs ^c``_l_^ `lig nb_ ilcach[f p[fo_m*

=s nb_ [hcg[fm q cnb nb_ ^cmnl[]ncih jlial_mmcha .à/ gg j_l ^[s( gil_ _rjl_mm_^
[h^ j_lmcmncha ^_pc[ncihm i` nb_ j_lcjb_l[f \fii^ `fiq [h^ i` nb_ ]i[aof[ncih \fii^
msmn_g q_l_ m__h*

Ob_ m[g_ oh^of[ncihm i` nb_ b[_gi^sh[gc] [h^ b[_gi]i[aof[ncih j[l[g_n_lm(
[m i\m_lp_^ ch nb_ .ĥ [h^ nb_ /l̂ aliojm( q_l_ [fmi `ioh^ ch nb_ ]ihnlif alioj \_`il_
nb_ ^cmnl[]ncih [h^ ^olcha cn*

Ob_ [ln_lcial[jbc] ^[ n[ ch^c][n_^ nb [ n hi [\hilg[fcnc_m ^_p_fij_^ ch nb_ [ln_lc[f
h_nqile i ` nb_ _rnl_g cns ch ^c``_l_hn ncg_ j_lci^m i` nb_ _rj_lcg_hn $Aca* .%*

Ob_ [ln_lc_m nb [ n q_l_ ij_l[n_^ ih q_l_ m_]ncih_^ fihacno^ch[ffs [h^ _r[gch_^
bcmnifiac][ffs* Jh nb_ 3 nb ^[s [`n_l nb_ ij_l[ncih( nb_ ]_ffm i` nb_ mo\_h^inb_fc[f
f[s_l q_l_ m__h ni jlifc`_l[n_ niq[l^m \inb mc^_m i` nb_ [h[mniginc] aliip_* Ob_
[h[mniginc] aliip_ pl[m nbilioabfs `cff_^ oj \s nb_ mo\_h^inb_fc[f f[s_l ih nb_
-4nbà.-mn ^[s [h^ [ff nb_ l_acih i` nb_ p[m]of[l monol_ pl[m ]ip_l_^ \s _h^inb_fcog *
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<\ion 1-à10 ^[sm [`n_l nb_ ij_l[ncih( nb_ fch_ i` nb_ monol_ q[m ]ip_l_^ [fmi \s
[ gom]of[l f[s_l $Aca* /%*

D n q[m m__h ih nb_ nl[hmp_lm[f m_]ncihm nb [ n nb_ _rn_lh[f _f[mnc] g_g\l[h_
\_][g_ mnl[cabn_h_^ jlircg[ffs `lig nb_ [h[mniginc] mcn_* Hchon_ b[_gillb[a_m
[h^ mg[ff h_]lim_m i` nb_ gom]of[l [h^ _f[mnc] f[s_lm q_l_ `ioh^ ih nb_ _p_lm_^
p[m]of[l q[ff ch nb_ [h[mniginc] l_acih l_jl_m_hncha l[ nb_l omo[f ]b[ha_m ]b[l[])
n_lcmnc] `il nb_ p[m]of[l monol_* < ^_`c\_lcha [h^ mnl[cabn_hcha i` nb_ chh_l _f[mnc]
g_g\l[h_ [h^ [ ^cmil^_l_^ ]cl]of[l ilc_hn[ncih i` nb_ mgiinb gom]f_ ho]f_c( `iffiq_^
f[n_l ih \s j[lnc[ f l_ilc_hn[ncih i` ch^cpc^o[f gom]f_ \oh^f_m `lig [ nl[hmp_lm[f ni
[ fihacno^ch[f ^cl_]ncih( q_l_ m__h ch mig_ jilncihm ih nb_ -0nbà.-mn ^[s i` nb_
_rj_lcg_hn* Ob_ f[ nn_ l ]b[ha_m q_l_ i\m_lp_^ ch / ][m_m `lig nb_ ni n[ f i` -2 ][m_m \s
nb_ [hcg[fm( \s qbig nb_ ^cmnl[]ncih jlial_mm_^ ,*1 gg il -*, gg j_l ^[s7 nb_s
i]]oll_^ gil_ `l_ko_hnfs( c` nb_ _fiha[ncih q[m . gg j_l ^[s $ch / ][m_m `lig nb_
ni n[ f i` -, ][m_m% il c` nb_ l[ n_ q[m / gg j_l ^[s $ch 1 ][m_m `lig nb_ ni n[ f hog\_l
i ` 3 ][m_m%*

Ob_ m][l mn[ln_^ ni ^_p_fij ch [^p_h ncnc[ i` nb_ l_gip_^ [ln_lc[f jilncih [fl_[^s
3 ^[sm [`n_l nb_ ij_l[ncih* Ob_ ]c][nlc]ciom f[s_l q[m q_ff _rjl_mm_^ ih nb_ -5nb ni
./l^^[s [h^ cn _h]cl]f_^ [ff nb_ \fii^p_mm_f ih nb _ 1-mnà10nb ^[s \_cha nb_ nbc]e_mn
ch nb_ [h[mniginc] tih_* <\ion 0à2 gihnbm [`n_l nb_ ij_l[ncih( nb_ ]c][nlc]ciom
f[s_l q[m _rn_h^_^ [fiha [ff nb_ l_gip_^ j [ ln i` nb_ [ln_ls * Rb_h nb_ ^cmnl[]ncih
q[m mj__^_^ oj ni / gg d?_l ^[s( nbc]e_hcham i` nb_ mo\_h^inb_fc[f f[s_l [lioh^ nb_
\fii^ p_mm_f( [ ^_p_fijg_hn i` [ m][l f[s_l chm_ln_^ \_nq__h nb_ gom]of[l [h^
_rn_lh[f _f[mnc] g_g\l[h_m [h^ [ bs[fchimcm i ` ch^cpc^o[f ]iff[a_h `c\l_m jl_m_hn
ch nb_ _f[mnc] g_g\l[h_ q_l_ i\m_lp_^*

Dh nb_ ]ihnlif a lioj ( ch qbc]b nb_ [ln_ ls q[m ihfs _rjim_^ [h^ nb_ imn_inigs
i` `_gol `iffiq_^ \s nb_ ^cmnl[]ncih q_l_ j_l`ilg_^( nb_ m[g_ m][l f[s_l ^_p_fijg_hn
ch [^p_hncnc[ q[m `ioh^ [m cn q[m ^_m]lc\_^ `iffiqcha ^cmnl[]ncih i` nb_ mo nol_^ [ln_ls *

? D N > P N N D J I
D n q[m jlip_^ \s iol _rj_lcg_hnm nb [ n nb_ moaa_mn_^ g_nbi^ ][h \_ om_^ `il

l_]ihmnlo]ncih i` nb_ g[ch \fii^ p_mm_fm( c` [h [ln_lc[f chdols i]]oll_^* Ob_ ij_l[ncih
cm n_]bhc][ffs l[ nb_ l mcgjf_* < n_g jil[ls mbiln_hcha i` nb_ _rnl_g cns ch nb_ Pct[lipåm
[jj[l[nom _h[\f_m ni j o n nb_ ]_hnl[f [h^ j_lcjb_l[f [ln_lc[f `l[ag_hnm ch ]ihn[]n*
Dh mo]b ]ih^cncihm( nb_ mcgjf_mn [h^ jbsmcifiac][ffs alioh^_^ â_h^)ni _h^ä [h[mni)
gimcm $N]bfc]bn -525% ][h \_ g[^_ q cnbion [hs j[lnc]of[l ^c``c]ofnc_m*

Ob_ n_gjil[ls mbiln_hcha i` nb_ _rnl_g cns l[hacha `lig -,! ni -.! i` nb_
m_ag_hnåm f_hanb [h^ cnm mo\m_ko_hn _fiha[ncih ^c^ hi n f_[^ ni mo\mn[hnc[f ]b[ha_m
i` b[_gimn[mcm* Ob_ ^_pc[ncihm i` b[_gi^sh[gc] [h^ b[_gi]i[aof[ncih j[l[g_n_lm
i\m_lp_^ ch nb_ jimnij_l[ncih[f j_lci^ m__g ni \_ ohmj_]c`c] ch l_mj_]n ni nb_ ^_pcm_^
g_nbi^ [h^ ]ill_mjih^ ni m_p_lcns i` nb_ mo``_l_^ chdols $Fifs[^_hei [h^ =[sl[g)
eofip -531( H[fip[ [h^ Fotgch -531( =[f[ech[ [h^ <hcmcgip -532%*

Ob_ ^cmnl[]ncih( qbc]b q[m mn[ ln_^ 3 ^[sm [`n_l nb_ ij_l[ncih [h^ jlial_mm_^
,*1à-*, gg j_l ^[s( domn chmcahc`c][hnfs jlifiha_^ nb_ jl_m_h]_ i` mo]b [fn_l[ncihm*
Nnl[cabn_hcha [h^ j[lnc[ f loj nol_m i` nb_ chh_l _f[mnc] g_g\l[h_ q_l_ i`n_h m__h
ch nb_ [ln_lc[ f q[ff ^olcha nbcm l_acg_ i` nb_ ^cmnl[]ncih < m][l f[s_l ^_p_fij_^ ch nb_
[^p_hncnc[* Ob_ gil_ l[jc^fs jlial_mmcha ^cmnl[]ncih( c* _* ch nb_ l[ n_ i` .à/ gg
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j_l ^[s( f_[^ ni gil_ mcahc`c][hn ^_pc[ncihm i` nb_ b[_gi^sh[gc] [h^ b[_gi)
]i[aof[ncih jlij_lnc_m i` nb_ \fii^* Ciq_p_l( nb_ ^cmnl[]n_^ [ln_lc_m q_l_ mncff i`
hilg[f [jj_[l[h]_ [h^ mnlo]nol_( [m ch^c][n_^ \s [ln_lcial[jbc] [h^ [h[nigc][f
^[n[ * Eo m n bcmnifiac][ffs( [ l_ilc_hn[ncih i` mig_ mgiinb gom]f_ \oh^f_m `lig
[ nl[hmp_lm[f ni [ fihacno^ch[f ^cl_]ncih q[m `ioh^* < nbc]e_hcha i` nb_ mo\_h^i)
nb_fc[f f[s_l( mnl[cabn_hcha [h^ lojnol_m i` nb_ chh_l _f[mnc] g_g\l[h_ q_l_ gimn
i`n_h i\m_lp_^*

<]]il^cha ni <\lceimip $-503%( nb_ lojnol_m i]]ollcha ch nb_ _f[mnc] f[s_l i` nb_
[ln_lc[ f q[ff ch^c][n_ [ aliqnb i` nb_ \fii^ p_mm_f [h^( nb_l_`il_( [l_ i`n_h `ioh^
ch ]bcf^l_h* Ob_s i]]ol j[lnc]of[lfs `l_ko_hnfs ch [ln_lc_m i` [ gom]of[l nsj_ _mj_]c[ffs
ch fiq_l _rnl_g cnc_m( nbom nb_s [l_ ]b[l[]n_lcmnc] `il nb_ `_gil[f [ln_ls [m q_ff*
D n cm hi n _r]fo^_^ nb [ n nb_ al[^o[f ^cmnl[]ncih g[s jf[s [ aliqnb)jligincha lif_
hi n ihfs `il \ih_m( \o n [fmi `il \fii^ p_mm_fm*

Ob_ jli]_mm i` m][l `ilg[ncih ch nb_ [^p_hncnc[ [h^( j[lnc[ffs( nb_ nbc]e_hcha
i` nb_ mo\_h^inb_fc[f f[s_l [l_ ^o_ ni fc\_l[ncih i` nb_ \fii^ p_mm_f `lig nb_ mollioh^)
cha ncmmo_m [h^ [l_ ]b[l[]n_lcmnc] `il [hs molac][f chn_lp_hncih ih \fii^ p_mm_fm*
Ob_ p[m]of[l [h[mnigim_m \_]ig_ ]ihmifc^[n_^ ch omo[f n_lgm*

Obom( hi g[le_^ mnlo]no l[ f nl[hm`ilg[ncihm i]]ol ch nb_ monol_^ [h^ ^cmnl[]n_^
[ln_lc_m( [m mbiqh \s nb_ bcmnifiac][f `ch^cham*

Ob_ g_nbi^( qbc]b b[m \__h moaa_mn_^ \s om( cm ]b[l[]n_lct_^ \s j[lnc]of[l
[^p[hn[a_m* Ob_ om_ i` [hs al[`n l_kocl_m nqi p[m]of[l [h[mnigim_m ni \_ `ilg_^*
D ` iol g _nbi^ cm [jjfc_^ `il l_]ihmnlo]ncih i ` nb_ p[m]of[l ^_`_]n( ihfs ih_ [h[mni)
gimcm cm mo``c]c_hn( nbom l_g [le[\fs ^_]l_[mcha [ ^[ha_l i` nblig\imcm* Ach[ffs( nb_
f_hanb [h^ `oh]ncih i` nb_ _rnl_g cns ][h \_ `offs l_]ip_l_^*

Ob_ g_nbi^ i` l_]ihmnlo]ncih i` nb_ g[ch \fii^ p_mm_fm ih nb_ _rnl_gcnc_m( qbc]b
q[m qile_^ ion( g [s \_ [jjfc_^ ch nl[og[nifias [h^ ch ih]ifias* D n g[e_m jimmc\f_
ni j_l`ilg gil_ l[^c][f ij_l[ncihm [h^ ni jl_m_lp_ nb_ _rnl_gcns*

H* O*

N P H H < M T

Ob_ g_nbi^ i` jf[mnc] l_]ihmnlo]ncih i` f[la_ ^_`_]nm i]]olcha ih g[ch \fii^
p_mm_fm i` nb_ _rnl_g cnc_m q[m qile_^ ion ch _rj_lcg_hnm ih 04 ^iam* D n ]ihmcmnm
ch n_gjil[ls mbiln_hcha i` nb_ m_ag_hn i` nb_ _rnl_g cns( nbom _h[\fcha [h â_h^)ni)
)_h^ä monol_ i` nb_ ch dol_^ \fii^ p_mm_f* No\m_ko_hnfs( nb_ \ih_ `l[ag_hnm [l_
al[^o[ffs ^ cmnl[]n_^ omcha nb_ Dfct[lipåm [jj[l[nom( ncff nb_ ilcach[f f_hanb i` nb_
_rnl_g cns cm l_]ip_l_^*

< `_gil[f [ln_ ls q[m om_^ [m [ gi^_f* Dnm jilncih _ko[f ni -,à-1! i` nb_
nb cabåm f_hanb q[m l_m_]n_^* Ob_h [h imn_inigs il l_m_]ncih i` `_gol q[m j_l`ilg_^(
nb_ `l[ag_hnm q_l_ fihacno^ch[ffs mbc`n_^ [h^ `cr_^ ch nb_ Dfct[lipåm [jj[l[nom* Ob_
[h[mnigimcm q[m g[^_ ih nb_ [ln_lc[ f _h^m nb [ n q_l_ \lioabn ]fim_ nia_nb_l* Pmcha
nb_ [jj[l[nom( nb_ ^cmnl[]ncih q[m mn[ ln_^ [`n_l nb_ ij_l[ncih* Ob_ l[n_ i` _fiha[)
ncih _ko[f ni ,*1à-*, gg j_l ^[s mn[lncha 3 ^[sm [`n_l nb_ ij_l[ncih q[m `ioh^
ni \_ ijncg[f*

=fii^)]cl]of[ncih [h^ \fii^)_i[aof[ncih msmn_gm q_l_ _r[gch_^ omcha jbsmcifi)
ac][f g_nbi^m* Ii mcahc`c][hn ^_pc[ncihm q_l_ i\m_lp_^ ^olcha nb_ jimnij_l[ncih[f
j_lci^* < hilg[f [jj_[l[h]_ i` nb_ p[m]of[l h_nqile ih nb_ _rnl_g cns q[m mbiqh
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\s [ln_lcial[jbs* Ob_ bcmnifiac][f _r[g ch[ncih i` nb_ \fii^ p_mm_fm j_l`ilg_^ fiha
ncg_ [`n_l nb_ ij_l[ncih l_p_[f_^ ]b[ha_m nb [ n q_l_ ]b[l[]n_lcmnc] `il [hs p[m]of[l
mola_ls*

Ob_ g_nbi^ ][h \_ om_^ ch nl[og[nifias [h^ ih]ifias*

M x N P H x

L][gfkljm[lagf \] _jgk \v^Ymlk nYk[m dY aj]k kmj d]k ]pljve alvk
u PYa\] \Émf hjgdgf_]e ]fl \gk] #N jYnYad ]phvja]e ]flYd]$

D f c t [ l i p B* < * ( U o m g [ h i p c n ] b A * I * ( H [ l e b [ ] b i p < * H * ( F b _ f c g m e c < * H * (
G _ p c n c h [ G * F b * ( < t l [ j e c h D * D *

J h [ z f[ \ i lz o h _ g z nb i ^ _ ^ _ f[ j f[ m nc_ ^ _ a li m ^ z `[ o nm ^ _m p [ cm m_ [ o r j l ch ] cj [ o r
^_m _ r nlzg cnz m * K _ h ^ [ h n f_m _ r j _ l cg _h nm ^ _ 04 ]b c_h m ih [ l[ ] ] i o l] c n n_g j i l_ f f_g _ h n f_
m_ ag _h n ^ _ Q _r nlzg cnz ]_ k o c [ j _ lg cm ^ _ ]i o ^ l_ f_m p [ cm m_ [ o r _h ^ ig g [a zm ç _h ^ à ni )
_ h ^ â * < j l_ m ( i h [ j li ] z^ z [ f[ ^ c f[ n[ n ci h ^ _m ` l[ ag _h nm i mm_or ^ [ h m D å[ j j [ l_ cf ^ O fct [ li p
do m k o å [ ]_ k o ih [ [ n n _ ch n f[ fi h a o _o l ch c] cy f_ ^ _ Q _r nlzg cnz *

J h m å_ m n m _ lp c ^ _ Q [ lnù l_ `_g i l[ f_ j i o l g i^ _ f_ * P h_ j [ l n c_ ^_ -å[ l n ù l_ l_ j lz m _ h n[ h n
[ j _ o j l_ m -, à-1 ! ^_ f[ fi h a o _o l ^ o `zg o l [ z nz lz mzk o z _ * K o cm ih [ ` [ c n Q imn_i nig c_
i o f[ l_ m_ ] n ci h ^ o `_g o l * < j lù m ]_ f[ ( f_m ` l[ ag _ h nm i mm_or i h n z nz l[ j j li ] b z m _ n `crzm
^ [ h m Q [jj[l_ cf ^ O fct [ li p * N o l f_m \ o nm ^ _ Q [ lnù l_ k o c i h n z nz l[ j j li ] b z m do m k o å L ]_ ko_
-åo h ni o ] b _ Q [o nl_ i h [ _ ` `_ ] no _ l -å[ h [ m nig i m_ * < j lù m -åi j z l[ n ci h ( Q _r nlzg cnz [ z nz n_ h )
^ o _ [ Q[c^_ ^ _ Q [jj[l_ cf* G _ j li fi h a _g _h n i j ncg [ f [ z nz ^_ , (1à -(, g g j [ l di o l ( [ ]ig )
g _h ] _ l f_ 3_ di o l [ j lù m -åi j z l[ n ci h *

@ h _ r [g ch [ h n f[ ] cl] o f[ n ci h m[h a o ch _ _ n f[ ] i [a o f[ n ci h ^ o m[ h a j [ l f_m g _ nb i ^ _ m
j bs m ci fi a ck o _ m i h [ ] i h m n[ nz k o å cf h ås [ j [ m ^ _ ^ z p c[ n ci h cg j i l n[ h n_ m _ h b zg i^s h [ )
g ck o _ i o _ h b zg i ]i [a o f[ nci h j _ h ^ [ h n f[ j z l ci ^ _ j i m ni j z l [ ni c l_ * G [ m n l o ] no l _ h i lg y f_
^ o lz m_ [ o p [ m] o f[ cl_ ^ _ Q _r nlzg cnz [ z nz ^ zg i h nlz _ j [ l f_m a l[ `fk o _ m ^ _ Q [ lnù l_ * G _m p [ c )
m m _ [ o r i h n z nz _ r [g ch z m j [ l f_m g z nb i ^ _ m b cm ni fi a ck o _ [ j lù m ^ _ fi h ao _m j z lci ^ _ m ^ _ n_g j m 7
ih [ ] i h m n[ nz ^ _m ] b [h a _g _ h nm k o c [ j j [ l [ cm m _ h n [ j lù m h åcg j i l n_ ko _ f i j z l[° ci h ^_m
p [ cm m_ [o r * G [ g z nb i ^ _ j _ o n z nl_ [ j j fck o z _ _h nl[ og [ ni fi a c_ _ n _h ih]i fia c_ *

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

Q a]\]j`]jkl]ddmf_ _jgkk]j A ]^Ykk\]^]cl] Yf \]f ?plj]e alYl]f
e all]dk \gka]jl]j P ]jduf_]jmf_#?ph]jae ]fl]dd] ;jZ]al$

D f c t [ l i q G * > b * ( U o m g [ h i q c n m ] b A * I * ( H [ l ] b [ m ] b i q < * H * (
> b _ f c g m e c d < * H * ( G _ q c n c h [ G * > b * ( < t l [ j e c h D * D *

? c_ < o ni l_ h _ h nq c] e _ f n_ h _ ch _ h _o _ H _ nb i ^ _ ^ _ l K f[ m n ce a li mm_ l ? _ `_e n_ ^ _ l C [ o j n)
a_ `ymm_ ^ _ l @ r nl _g cn[ n_ h * D h @ r j _ l cg _h n_ h [ h 04 C o h ^ _ h q o l^ _ _ ch N _ag _h n ^ _ l @r)
n l _ g c ny n p i lo \ _ la _ b _ h ^ p _ le cc l t n ( q i ^ o l] b _m g ia fc]b q o l^ _ ( ^ c_ a _ m] b y^ ca n_ h B _`ymm_
g cn ^ _g _ h ^ ) ni )_ h ^ )Q _ l`[ b l_ h to h [ b _ h * ? [ h h q o l^ _ [ ffg yb fc] b _ ? cm n l [ e nci h ^_l
F h i ] b _ h \ lo ] b m n c c] e _ ch ^ _ l < j j [ l[ no l h [ ] b P ct[ liq ^ o l] b a _ ` c cb l n ( \ cm ^ c_ o lmj lo h a fc]b _
G yh a _ ^ _ l @ r nl _ g c ny n _ l l_ c] b n q o l^ _ *

? c_ A _g i l[ f[ l n_ l c_ q o l^ _ [ fm H i^_ff \ _ h o nt n * @ ch O _ cf ^ _ l < l n_ l c_ ( _ h nmj l_ ] b _h ^
ch ^ _ l G yh a _ -,à-1 ! ^ _ l J \ _ lm] b _h e _ ffy h a _ ( q o l^ _ [ o ma _ m ] b h c n n_ h * A _ lh _ l q o l^_
J m n_i nig c_ i ^ _ l M _ m_ e nci h ^_m J \_ lm]b _h e _ fe h i ]b _h m ^ o l] b a _ ` c cb l n * ? [ h h q o l^ _h
^ c_ F h i ] b _h ` l[ ag _h n_ a _ a _h _ ch [ h ^ _ l b _ l[ h a _ m] b i \ _h o h ^ ch ^ _ l < j j [ l[ no l h [ ]b Pc)
t [ liq `cr c_ l n * < h ^ _ h @ h ^ _ h ^ _ l < l n_ l c_ ( ^ c_ \ cm tog F i h n[ e n t o m[g g _h a _ `o b l n q o l^ _h (
q o l^ _ < h [ m nig i m_ ^ o l] b a _ ` c cb l n * I [ ]b ^ _ l J j _ l[ n ci h q o l^ _ ^ c_ @ r nl _ g c ny n g cn n_ fm ^_m
< j j [ l[ n_ m a _ m n l _ ] e n * ? c_ i j ncg [ f_ Q _ lfyh a _ lo h a q [ l , ( 1à - g g j li O [a ( \ _a chh _h^
[g 3* O [a h [ ] b ^ _ l J j _ l[ nci h *
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? o l] b ^ c_ P h n_ lmo ] b o h a ^_m = fo ne l_ cm f[o `_ m o h ^ = fo na _ l ch h o h a g cn jbs mci fia cm]b_h
H _ nb i ^ _h q o l^ _ h q yb l_h ^ ^_m j i m ni j _ l[ n cp _ h U _ cnl[og _m ch ^ _ l C yg i^ s h [g ce i^_l
= fo na _ l ch h o h a e _ ch _ q _ m_h nfc]b _h < \q _c]boha_h `_ m na _ m n_ ff n * < ln_ lci a l[j b cm]b q o l^ _
h i lg y f_ N n l o e no l ^_m B _`ymmh _ nt_ m ^ _ l @ r nl _g cny n `_ m na _ m n_ ffn * ? c_ B _`ymm_ q o l^ _h
b cm ni fi a cm]b h [ ] b f[h a _h U _ cn[ \ m ny h ^ _ h o h n_ lm o i b n7 _m q o l^ _h Q _ lyh^ _ loha _h `_ m na _ )
m n_ f f n ( ^ c_ h [ ] b d_ ^ _g J j _ l[ nci h m_ ch a l c` ` [ h ^ _h B _`ymm_h _ lm]b_ ch_h *

? c_ H _ nb i ^ _ e [ h h ch ^ _ l O l[og [ ni fi a c_ o h ^ Jhei fia c_ \ _ h o nt n q _l^_h *

L?MOG?H

L][gfkljm[[axf \] _jYf\]k \]^][lgk nYk[mdYj]k ]f dYk ]plj]e a\Y\]k
hgj e ]\ag \] YdYj_Ye a]flg \gka^a]Y\g #NjYZYbg ]ph]jae]flYd$

D f c t [ l i p B* < * ( U o m g [ h i p c ] b A * I * ( H [ l d [ m b i p <* H * ( E _ f c g m e c < * H * (
G _ p c n c h [ G * E * ( < t l [ j e c h D * D *

N_ b [ _ f[ \ i l[^ i _f g z ni ^ i ^_ j fy m n c] [ ^_ a l[h ^ _ m ^_ `_] ni m ^_ fim p[mim j lch ] cj [ f_ m
^_ f[ m _ r nl_g c^ [ ^ _ m * @ h _ r j _ l cg _h ni m ]ih 04 j _ lli m n_g j i l[ fg _h n_ m_ b [ []i ln[^ i _f
m_ag _h ni ^_ f[ _ r nl _g c^ [ ^ fi k o _ j _ lg cn c| m o no l [ l fim p[mi m j _ ldo ^ c] [^ i m _h `i lg [
â _ h ^ ) ni )_ h ^  * ? _ mj o z m `o _ l_ [ f ct [ ^ [ f[ ^ cm nl[ ] ] c| h ^_ fim `l[ag _h ni m |m_im _h _f [ j [ l[ ni
^_ D f ct [ li p b [ m n[ fi a l[ lm _ f[ fi h a cno ^ i lca ch [ f ^ _ f[ _ r nl_g c^ [^ *

G [ [ l n_ l c[ `_g i l[ f m clp c| ]ig i g i^_ fi * N_ _ `_] no | f[ l_ m_]] c|h ^_ o h [ j [ l n_ ^_ f[
[ l n_ l c[ ^_ o h f[ la i ca o [ f [ f -, à-1! ^_ f f[ la i ^_ f g o mfi * G o_ai m_ b cti f[ i m n_ i nig c[ i f[
l_ m_]] c| h ^ _ f `zg o l* < ]i h nch o [ ] c| h ( fim ` l[ ag _h ni m |m_im m_ [p [h t [ li h b [ ] c[ mc s m_
` cd[ li h ^ _ h nli ^_ f [ j [ l [ ni ^ _ D f ct [ li p * @ h fim _ r nl_g _ m ^_ f[ [ l n_ l c[ ( [ p [h t [^i m b [ m n[
ni ] [ lm _ ( `o _ l_ [ f ct [ ^ [ f[ [ h [ m nig i m cm * O _ lg ch [^ [ f[ ^ j _ l[] c| h f[ _ r nl_g c^ [ ^ `o_ [ f[ l)
a ^h^i m_ ]ih [ s o ^ [ ^ _ f [ j [ l [ ni * @ f [ f[ la [g c_h ni |j ncg i [ f] [h t[^ i _h oh ^ c[ _ l[ ^_
, *1à -*, g g ( [ j [ l n c l ^ _ f m z j ncg i ^ {[ ^ _ mjo z m ^_ f[ ij _ l[] c| h *

< f _ r [g ch [ lm_ f[ ] cl] o f[ ] c| h s ]i [ao f[] c| h ^_ f[ m[ha l_ j i l g z ni^i m `cmcif|ac]im hi m_
h i n[ li h `o h ^ [g _ h n[ f_ m ^ c`_ l_ h ] c[ m _h f[ b _g i ^ ch yg c] [ i f[ b_g i]i[ao f[] c| h _h _f nl[h m )
]o lmi ^ _ f j _ l ci ^ i j i m n)i j _ l[ ni l ci * G [ [ l n_ l ci a l[ ` {[ j l_ m_h n| ca o [ fg _h n_ o h [ _ m nlo ] no l[
h i lg [ f ^_ f[ l _ ^ p [ m] o f[ l ^ _ f[ _ r nl_g c^ [ ^ * Gim p[mim m_ _r [g ch [ li h b cm ni f| a c] [g _h n_
[ f ] [\ i ^_ f[ la i m j _ l {i ^ i m ^ _ n c_g j i ]ig j li\ yh^i m_ m| fi fim ][g \ cim ko_ a _h _ l[ fg _h n_
[ j [ l_ ] _ h _h ]ih m_ ]o _h ] c[ ^ _ ] o [ fk o c_ l ch n_ lp _h ] c| h i j _ l[ ni l c[ _h fim p[mim*

@ f g z ni ^ i j o _ ^ _ [j li p _ ] b [ lm _ _h f[ nl[ og [ ni fi a c[ s ih]i fia c[ *

M @ A @ M @ I > @ N

,) ;Zjacgkgn' ; ) D * 6 N j_] c[ f K [ nb i fi a c] [ f
< h [ nig s $Dh M o m m c[ h *% ( H im]iq -503*

.* <YdYc afY ' Q* N*( ;fakae gn ' ; ) D * 6
J l ni j _ ^ * O l[ p g [ ni f * -,6 15( -532 $Dh
M o mm c[ h % *

/* ? ^ae gn ' D * N*( <YZgk`Y ' Q* ; ) 6 F b c)
lo la c[ 4 6 3( -53/ $ Dh M o mm c[ % *

0* EgdqY\]fcg' G* B*( <YqjYecmdgn'
N* ? * 6 D h M _ [ ] n cp c ns i ` nb _ J la [h cmg \ s
Dh do l c_ m [ h ^ J lnb i j [ _ ^ c] ? cm_[ m_ m $Dh
M o mm c[ h % ( N [ l[ ni p -531 j * .3*

1* EjYcgnkc aa' H) D * 6 F fch c n] b _ m e [ s [
F b clo la c[ -, 6 -( -53- $Dh M o mm c[ h % *

1) Fqlcaf ' G) C)' E gdge a]lk' P) J )5
< ]o n_ Dh do l c_ m i ` nb _ H [ch = fii^ Q_mm_fm
$Dh M o mm c[ h % ( G _h ch a l[^ -53/*

3* GYdgnY' G) H)' E mre af ' P) P)5 Dh 6
M _ [ ] ncp c ns i` nb _ J la[h cmg \ s Dh do l c_ m
[ h ^ J lnb i j [_^ c] ? cm_[m_m $Dh M o mm c[ h % (
N [ l[ ni p -531( j * --3*

4* Hgnacgn' Sm) P)5 F b clo la c[ 4 6 43(
-53. $Dh M o mm c[h %*

5* M`Ydaegn' <* < *6 F fch cn] b _ me [s [
F b clo la c[ 5 6 -( -533 $Dh M o mm c[h %*

-,* =gff]d' E * G * 6 < o m n* I * U* E * Nola *
/. 6 0.( -52.*

K li ` * B* <* D f ct [ li p ( P fs [h i p i d N nl_ _ n 2( 20,,,1 F o la [ h ( P N NM
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;=N; =B CLOLA C; ? JF;MN C=;? ( --' .' ,43+

D h m n c n o n _ i ` C sa c_ h _ [ h ^ @ j c^ _g ci fi a s ( K l[ a o _ $> t_]bi mfip[e c[ %

C _ [ ^ = * = li m c] e ô ( K b? *( ? * N]*(

= o lh m > _h nl_ ( > b [ lf_ m P h cp _ l m c ns C i m j c n[ f ( K l[ a o _
C _ [ ^ K li ` * H * A y l [ H* ?*

A<O<G JPO>JH@ JA >TOJH@B<GJQ DMPN DIA@>ODJIN
DI N@Q@M@ =PMIN

ÇO* N@@H<I( M* F,JOBJQé( D* GTN@IFJQé

Dh`_]ncih cm [h cg jiln[h n [h^ ^[ha_liom ]igjfc][ncih ch nb_ ]iolm_ i` \olh
^cm_[m_*

Dh =olhm ]_hnl_ -1, ][m_m i` m_p_l_ \olhm q_l_ ]fchc][ffs [h^ pclifiac][ffs
nl_[n_^ * D n b[m \__h mbiqh nb [ n ]snig_a[fipclom $>HQ% ch`_]ncih cm [ ^[ha_liom
lcme `il m_p_l_fs \olh_^ j[nc_hnm( \_][om_ ^olcha molac][f nb_l[js _h^ia_hiom >HQ
ch`_]ncih g[s \_ l_[]ncp[n_^ \_][om_ ^_\cfcn[ncha ]ih^cncihm `[piol nb_ []kocmcncih
i` jlcg [ls >HQ ch`_]ncih* N_p_h i` ih_ boh^l_^ [h^ `c`ns j[nc_h nm ^c_^ ^o_ ni nb_
]fchc][f g[hc`_mn[ncih i` nb_ ]snig_a[fipclom ch`_]ncih* Ob_ ]fchc][f ]iolm_ [h^
pclifiac][f _r[g ch[ncih i` nqi j[nc_h nm [l_ ^_m]lc\_^*

Dh ^c``_l_hnc[f ^c[ahimcm i` p[lciom ]fchc][f ]igjfc][ncihm cn cm h_]_mm[ls ni n[e_
chni ]ihmc^_l[ncih nb_ jimmc\cfcns i` ]snig_a[fipclom ch`_]ncih*

Ob_ mcahc`c][h]_ i` pclom ch`_]ncihm ch m_p_l_ \olhm cm hi n s_ n ehiqh ni nb_ qbif_
_rn_hn*

M_]_hn chp_mnca[ncihm ch^c][n_^ nb_ alioj i` b_lj_nc] pclom_m( _mj_]c[ffs ]sni)
g_a[fipclom $>HQ%( ni \_ i` al_[n cgjiln[h]_ $>[jj_f( C_mn_lg[hm( Oiomm[chn(
Q_l__lmnl[_n_h( p[h =__lm( ^_ =l[_e_f__l( N]bion_hm( -534( Ciq[l^( Hcff_l( I[d[)
lc[h( -530( Nn[ahi( M_shif^m( Omc[hnim( Ao]]cffi( Ngcnb( Ocff_l( <f`il^( -531%*

Ob_ ]fchc][f jc]nol_ i` nb_m_ ch`_]ncihm cm p_ls ^cp_lm_ [h^ i`n_h [nsjc][f \_][om_
i` p[lciom ]igjfc][ncihm ch \olh ^cm_[m_*

Jol m_[l]b b[m mbiqh nb [ n ]snig_a[fipclom ch`_]ncih( qbc]b b[m \__h mno^c_^
ch -1, m_p_l_ \olhm( ]iof^ \_ nb_ `ch[f ][om_ i` ^_[nb hi n ihfs ch nb_ []on_ j_lci^
\o n [fmi ch nb_ ]ihp[f_m]_h]_ jb[m_* >snig_a[fipclom [hnc\i^c_m q_l_ jlip_^ ch
3, ! i` chp_mnca[n_^ j[nc_h nm `lig 5 ni 2/ s_[lm i ` [a_ [h^ qcnb \olhm al_[n_l nb[h
., $ni 4,% j_l ]_hn i` ni n[ f \i^s mol`[]_ [l_[* <\ion 31, ch^cpc^o[f \fii^ m[gjf_m
q_l_ ^l[qh ih]_ q__efs [h^ nb_ m_lifiac][f ^c[ahimcm q[m _mn[\fcmb_^ \s nb_ ]igjf_)
g _hn `cr[ncih n_mn $>AO% qcnb >HQ [hnca_h jl_j[l_^ `lig nb_ mnl[ ch <? -25* >s)
nig_a[fipclom cmif[ncih _mm[sm `lig olch_ q_l_ j_l`ilg_^ ch ncmmo_ ]ofnol_m `lig
bog[h _g\lsihc] foha*
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Obcm mno^s [cgm [ n ^l[qcha [nn_h ncih hi n ihfs ni nb_ lif_ i` >HQ ch`_]ncih
ch \olh ^cm_[m_ [m [ qbif_( qbc]b q_ b[p_ [fl_[^s jo\fcmb_^ $N__g[h( F|hcaipy(
-532( F|hcaipy( N__g[h( -532%( \o n ni nb_ `[n[ f ion]ig_ i` nbcm ]igjfc][ncihm*

M@NPGON*

N_p_h i` ih_ boh^l_^ [h^ `c`ns _r[gch_^ m_p_l_ \olhm ^c_^ ^o_ ni ]snig_a[fi)
pclom ch`_]ncih* R_ jl_m_hn nqi j[nc_hnm qcnb []kocl_^ nsj_ i` >HQ ch`_]ncih( qbi
q_l_ [``_]n_^ qcnb nb_ fi][fct_^ `ilg chpifpcha fcp_l j[l_h]bsg[*

0=B81>3F
;4D4;A

&)*"

25B"2<D 0=B864=
9#7#! (+! )$ 888 IL

?4@8B>=40;
380;FA8A

@>2<0;8=
4E8BCA
;4B0;8A

*( "
8=9C@F 7>74

%*"

<0F 9C=4

Aca*f*
Ob_ `clmn j[ nc_h n( E * C *( g[h( [a_ 03( \olh 1, j_l ]_hn i` nb cl^ ^_al__* I chnb

^[s [`n_l nb_ chdols ^c[llbi_ [h^ _f_p[ncih i` nl[hm[gch[m_m $NBKO 1,( NBJO 53%
i]]ol_^* Dh nb_ `iffiqcha ^[sm h_]l_]nigs [h^ l_j_[n_^ r_hinl[hmjf[hn[ncihm [h^
[oni nl[hmjf[hn[ncihm q_l_ j_l`ilg_^* =_][om_ i` nb_ mcahm i` m_jnc]_gc[ b_ q[m
nl[hm`_ll_^ ni nb_ N_jnc] oh cn i` nb_ ?_j[lng _hn i` ch`_]nciom ^cm_[m_m*

9# <#! )&
(' 88 " 888 IL

2<D
0=B81>384A

&$(,"

)+%*')
%$$ 8 *)$

=42
%($$

)

+ r
* S

A6?B
A6>B
0CA# 0#
66B
:0B74?A8=

)%&"

%&,"

'&"

*
(
(
( URMPJ" 2<D

D
A4?B =>D  90=

Aca) .*

4E8BCA
;4B0;8A

D
2<D

h ))))))))l
<0F

-23



?olcha nb_ []on_ j_lci^ nb_ j[ nc_h n q[m m_lifiac][ffs h_a[ncp_* < mo^^_h lcm_
i` >HQ [hnc\i^s ncnl_m [jj_[l_^ ch nb_ m_jnc]_gc[( nbl__ q__em \_`il_ ^_[nb*

Jol ^c[ahimcm i` []on_ `ilg i` msmn_gc] ]snig_a[fipclom ch`_]ncih q[m ]ih)
`clg_^ \s nb_ [onijms `ch^cham6 []on_ fcp_l ^smnlijbs( h_jblcncm( mcahm i` m_jnc]_gc[*

Ob_ bcmnifiac][f _r[gch[ncih mbiq_^ j[nbiahigihc] ]snig_a[fc] ]_ffm( qbc]b
_fo]c^[n_^ nb_ _ncifiac][f [a_hn i` fcp_l chpifp_g_hn*

Ob_ m_jnc]_gc[( nia_nb_l qcnb nb_ j[nc_h nm _rb[omncih ^olcha nb_ m_p_l_ ]iolm_
i` \olh ^cm_[m_( mb[nn_l_^ nb_ ^_`_hm_ i` nb_ j[nc_hn* D n _h[\f_^ nb_ ^_p_fijg_hn
i` >HQ ch`_]ncih qcnb `[n[f ion]ig_*

Dh nb_ m_]ih^ j[nc_h n( E * H*( [a_ 1/( \olh 1, j_l ]_hn i` nb cl^ ^_al__( nb_l_
[jj_[l_^ \inb ]fchc][f [h^ \ci]b_gc][f mcahm i` b_j[ncncm ^olcha nb_ []on_ j_lci^
nia_nb_l qcnb _rnl_g_fs bcab >HQ [hnc\i^s ncnl_m* >snig_a[fipclom q[m jlip_^
ch olch_* Ob_ ]iolm_ i` nb_ \olh [h^ nb_ fcp_l chpifp_g_hn q[m `[piol[\f_* Ob_ j [ )
nc_h n q[m ^cm]b[la_^ 22 ^[sm [`n_l chdols* Aca* *

N_p_h gihnbm f[n_l b_ q[m ij_l[n_^ ch nb_ ilnbij_^c] bimjcn[f $l_]ihmnlo]ncih
i` nb_ _f\iq dichnm% [h^ m_]ih^ ^[s [`n_l mola_ls b_ _rjcl_^*

<n [onijms nb_ j[nbifiacmn `ioh^ [fmi ch nbcm ][m_ [h []on_ ]_hnl[f h_]limcm
i` fcp_l j[l_h]bsg[ nia_nb_l q cnb nb_ ]snig_a[fc] ]_ffm*

N P H H < M T

Jol mno^s i` m_p_l_ \olhm b[m ^cm]ip_l_^ nb_ ]ih^cncihm qbc]b gcabn l_[]ncp[n_
nb_ ]snig_a[fipclom ch`_]ncih*

Obcm ]iggohc][ncih mojjilnm nb_ moaa_mncih nb [ n m_p_l_ \olh j_ln[chm [giha
nb_ ^_\cfcn[ncha ]ih^cncihm qbc]b `[piol nb_ []kocmcncih i` jlcg [ls ch`_]ncih( nb_
]fchc][f g[hc`_mn[ncih i` _ria_hiom >HQ ch`_]ncih [h^ nb_ _r[]_l\[ncih i` oh[jj[)
l_h n ]snig_a[fipclom ch`_]ncih*

Dh ^c``_l_hnc[f ^c[ahimcm i` p[lciom ]fchc][f ]igjfc][ncihm cn cm h_]_mm[ls ni ]ih)
mc^_l ]snig_a[fipclom ch`_]ncih* <h cgg_^c[n_ pclifiac][f _r[g ch[ncih g[s jlin_]n
nb_ j[ nc_h n `lig ch[^_ko[n_ nb_l[js [h^ jimmc\f_ `[n[f ion]ig_*

M x N P H x

N]je afYakgf dvlY d] \] CÉaf ^][lagf ]qlge v_YdgnajYd] [`]r d]k _jaìn]e ]fl Zjôdvk

N _ _ g [ h E * ( F i h c a i p y M * ( G s m _ h e i p y G *

K _ h ^ [ h n f_m z no ^ _ m ^ _m g [ f[ ^ _ m a l cù p _g _h n \ l¢ fz m ih [ ] i h m n[ nz ^ _m ]i h^ cnci h m
`[ p i l[ \ f_ m [ f[ g [ h c`_ m n[ n ci h ^ _ Dåch `_ ] nci h ] s nig _a [ fi p cl[ f_ $>HQ%*

G åch `_ ] nci h ] s nig _a [ fi p cl[ f_ _ m n ^ [ h a _ l_ o m_ j i o l f_m g [ f[ ^ _ m a l cù p _g _h n \ l¢ fz m *
> _ nn_ ] i h m n[ n[ n ci h `[ c n l _g [ lk o _ l ko _ ]b_t f_m a l cù p _g _h n \ l¢ fz m cf m_ j li ^ o c n o h z n[ n
ú [ ` `[ c\ fcm m _g _ h n k o c `[ p i lcm _ mi c n -åz p i fo nci h ^ _ Dåch `_ ] nci h >HQ j l cg [ cl_ ( m i c n f[ g [ )
h c` _ m n[ n ci h _ fch ck o _ ^ _ f[ ]i h n[ a ci h _ s nig za [ fi p cl[ f_ _riaùh _ ( z p _ h no _ ff_g _h n -å_r[]_l)
\ [ n ci h ^ _ D åch `_ ] nci h >HQ ch [ j j [ l_ h n_ *

? [h m f_ ] _ h nl_ ^ _ \ l¢ f_g _ h n 3 g [ f[ ^ _ m ú o h a li o j _ ^ _ -1, g [ f[ ^ _ m a lcùp _g _h n
\ l¢ fz m m i h n g i l nm _h mo c n_ ^_ K ch `_ _ nci h _ s nig za [ fi p cl[ f_ * Jh ^ i ] og _h n_ -åz p i fo nci h
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^_ ] _ n n_ ] ig j fc] [ nci h ú ch `_ ] nci h ^_ f[ g [h cù l_ ] [ mo cm nck o _ ]b_t ^ _or g [ f[^ _m _r n_h mcp _)
g _hn* \ l¢ fz m *

? [h m f[ ^ c[ahi m_ ^ _ ^ c` `z l_ h ] c[ nci h ^_m ^ cp _ lm ]ig j fc][ nci h m ] fch cko_m ^_ f[ g [ f[^ c_
][o mz_ j [ l f_ \ l¢ f_g _ h n cf ` [ h n n_ h c l ] ig j n_ ^ _ A ch `_ ] nci h ]s nig za[ fip cl[ f_ * G å_r[g _h
p cli fi a ck o _ cg g z^ c[ n j _ h n z p cn_ l o h _ nb z l[ j c_ ch [ ^ z k o [ n_ ^_m g [ f[^ _ m a lcùp _g _h n \ lo fzm (
z p _ h n_ f f_g _h n g zg _ f[ n_ lg ch [ cmi h fz n[ f_ *

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

F]lYd]j ;mk_Yf_ \]j =qlge ]_Ydgnajmkaf^]clagf Z]a k[`o]j P]jZjYffl]f

N _ _ g [ h E * ( F | h c a i p y M * ( G s m _ h e i p y D *

D h ^ _ l N no ^ c_ [ h m]bq _ l Q _ l\ l[ h h n_ h q o l^ _h = _^ ch a oha _h `_ m na _ m n_ ff n ( \_ c ^_h_h
_m t o l H [h c`_ m nc_ lo h a ^ _ l > s nig _a [ fi p clo m ch `_e nci h eig g _h e [h h *

? c_ > s nig _a [ fi p clo m ch `_e nci h cm n ` c cl ^ c_ m]bq _ l Q _ l\ l[h h n_ h a_ `yb lfc]b * ? c_ pil)
fc_ a _h ^ _ H cnn_ c fo h a q _ cm n ^ [ l [ o ` b ch ( ^ [ mm _m \ _ c ^ _ h m]bq _l Q _ l\ l[h h n_ h to _ ch_g
N ]bq y ]b _ t o m n[ h ^ e ig g n( ^ _ l _ h nq _^ _ l ^ c_ @ h nq c] e fo h a ^ _ l j l cg y l_h > s nig _a[ fip cg m)
ch `_ e nci h ( i ^ _ l e fch cm] b _ H [h c`_ m nc_ lo h a _ ch _ l _ria_h_h > s nig _a[ fip cmo m ch `_e nci h ( i^_l
_p _h no _ f f ^ c_ @ r [ t _ l\ [ n ci h _ ch _ l f[ n_ h n_ h > s nig _a [ fi p clo m ch `_e nci h `| l^ _ l n *

< o m ^ _ l B lo j j _ pi h -1, o h n_ l m o ] b n_ h m]bq _l Q _ l\ l[ h h n_ h m n[ l\ _ h cg U _h nlog `ncl
^ c_ = _ b [h ^ fo h a p i h Q _ l\ l_h h o h a _h m c_ \ _h F l[ h e _ ch `i fa_ ^ _ l > s nig _a[ fip clo m ch `_e nci h *
F [ mo cm n cm ] b q o l^ _ ^ _ l Q _ l f[ o ` ^ cm_ l ch `_e nc| m_h F ig j fce [ nci h \_ c tq _c og `[ha l_ c]b Q _ l)
\ l [ h h n_ h q c_^ _ la _a _\ _h *

D h ^ _ l ? c` `_ l_ h nc[ f^ c[ a h i m_ p _ lm]b c_ ^ _h _ l e fch cm] b _ l F ig j fce [ nci h _ h ^ _ l Q _l\ l_h )
h o h a me l[ h e b _ c n g o mm [ h ^ c_ > s nig _a [ fi p clo m ch `_e nci h a _ ^ [ ] b n q _l^_h * P hp_ltoa fc]b_
p cli fi a cm]b _ P h n_ lmo ] b o h a e [ h h ^ _ h m]bq _ l Q _ l\ l[ h h n_ h p i l ch [ ^ y k o [ n_ l O b_l[j c_
o h ^ a _a _\ _h _h `[ ffm [ o ] b p i l ^ _g f_ n[ f_ h < o ma [ha m]b o nt _h *

M @ N P H @ I

N]je afY[axf ^Y lY d \] af ^][[ axf]k [alge ]_YdgnajYd]k ]f _jYn]e]fl] im]eY\gk)

N _ _ g [ h E * ( F | h c a i p y M * ( G s m _ h e i p y D *

@ f _ m no ^ ci m_ `c[ f[ ko _ _h ][mim ^_ j _ lmi h [ m a l[ p _g _h n_ k o _g [^ [m m_ b [ h ]ig jli)
\ [^ i ]ih^ c] ci h _m _ h ko_ j o _ ^ _ ff_ a [ l [ g [h c`_ m n[ lm _ f[ ch `_]] c|h ] cnig _a[ fip cl[ f $>HQ%*

G [ ch `_]] c|h ] cnig _a [ fi p cl[ f l_ m o f n[ g o s j_ fca li m[ j [ l [ f[m j _ lmih [m a l[p _g _h n_
k o _g [^ [ m * N_ m_ `c[ f[ _ h ^ c] b [ ch `i lg [] c| h ko_ f[ ]ih^ c] c|h ^_ ^ _\ cfcn[ ] c| h _h ko_ m_
_ h ] o _ h nl[ h fim a l[ p _g _h n_ k o _g [^ i m _m j li j c] c[ ( i [ f ^ _m[ lli ffi ^_ o h [ ch `_]]c|h >HQ
j l cg [ l c[ i [ f[ g [h c`_ m n[ ] c| h ] f{h c][ ^ _ o h [ ]iha_m nc| h ] cnig _a[ fip cl[ f _r|a_h[ ( _p_h)
no [ fg _ h n_ [ f[ _ r [ ] _ l\ [ ] c| h ^ _ o h [ ch `_]] c|h >HQ ch [j [ l_h n_ *

? _ o h a lo j i ^ _ -1, j _ lmi h [ m a l[ p _g _h n_ k o _g [^ [m ko_ m_ b [\ {[ h _r [g ch [^i ( m_
g o lc_ li h _ h _ f > _h nli j [ l [ k o _g [ ^ o l[ m 3 j [ ] c_h n_ m * @ h ^im ][mim( n l[ ny h ^ i m _ ^_ j _ lmih[m
]ih `o _ l n_ m k o _g [ ^ o l[ m ( f[ g [ l] b [ ^_ _ m n[ ]ig j fc][] c|h ch `_]]cim[ m_ ^ _ n[ ff[ _h `i lg [
][ mo {m nc] [ *

< f b [ ] _ l _f ^ c[ a h | m nc] i ^ c`_ l_ h ] cy f ^_ ^ cm n ch n[ m ]ig j fc][]cih_m ]f{h c][m chg ch _h n_ m
_h ][mi ^ _ k o _g [ ^ o l[ m _m h _ ]_ m[ l ci j _ h m[ l _h f[ ch `_]] c|h ] cnig _a [ fi p cl[ f* P h chg _^ c[ ni
_ r [g _h p cli f| a c]i j o _ ^ _ j li n_ a _ l [ f _h `_ lg i ] i h nl[ n_ l[ j c[ m ch [^ _ ]o [^ [ m ( s ( _p _h no [ f)
g _h n_ ch ] fo mi ] i h nl[ o h [ n_ lg ch [ ] c| h `[ n[ f*
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L? @?L ?H= ? M

V) =Yhh]d' L )' B ]kl]je Yfk' + ) ' NgmkkYafl'
=`)' P]j]]jkljY]l]f' J )' nYf <]]jk' > )'
\] <jY]c]d]]j' D)' M[`gml]fk' ? ) 6 > s ni )
g _a [ fi p clo m Dh `_ ] n ci h [ h ^ B l[ ` n N o lp cp [ f
ch M _ h [ f B l[ ` n M _ ] cj c_ h nm * < l]b ( i ` Q cli f*
12( -05( -534*

-) BgoYj\' L ) D)' G add]j' D )' HYbYjaYf'
D) M )5 > s nig _a [ fi p clo m ) Dh ^ o ] _^ Dg g o h _
Nojj l_ mm ci h * D * > _ ff)H _^ c[ n_^ Dg g o h cns *
> fch * @ r j * Dg g oh i f* -4( --5( -530*

/* Egfa_gnu ' L )' M]]e Yf' D ) 6 = o lh

? cm_[m_ > ig j fc] [ n_^ \ s > s nig _a [ fi p clo m
Dh `_ ] n ci h * = og m .( -03( -532*
/) M]]e Yf' D )' E gf a_gnu ' L ) 6 > s nig _a [ )

fi p clo m Dh `_ ] n ci h ch N _p _ l_ fs = o lh _ ^
K [ n c_ h n m * < ] n[ > b cl* j f[ m n * -4( -0.( -532*

1* MlY_fg' M)' L]qfgd\k' >) Q )' NkaYflgk'
; )' @m[[addg ' > ) ; )' Me al` ' L )' Nadd]j' G)'
;d^gj\' =) ; )' D j ) 6 > ig j [ l[ n cp _ )N _ l c[ f Q cli )
fia c] [ h ^ N_li fia c] N no ^ c_ m i ` N sg j nig )
[ nc] [ h ^ N o\ ] fch c] [ f > i h a _h cn[ ffs [ h ^
I [ n[ f cs < ]k o cl_ ^ > s nig _a [ fi p clo m D h )
`_ ] nci h m * E * D h ` _ ] n * ? cm * -/.( 124( -531*

? l * E * N _ _g [h ( D h m n c no n _ i ` C sa c_h _ [ h ^ @ j c^ _g ci fi a s ( ï li \ y li p [ 04( ,++ 0. K l [ b [ -,(
> t_ ]b i m fi p [e c[ *
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;=N; =B CLOLA C;? JF;MN C=;? ( --' .' ,43+

> b[ lf_ m P h cp _ lm c ns ( H _^ c][ f A [ ] o f ns i ` C sa c_h _ ( K l[ a o _ $>t_]bimfip[ec[%
? _ j [ l ng _ h n i ` K f[ m n c] N o la _ ls = o lh m P h cn

C _ [ ^ K li ` * H * A y l [ ( H * ? *( ? lN ] *
? _ j [ l ng _ h n i ` > fch c][f = ci ]b _g cm nls
C _ [ ^ K li ` * E * C ig i fe [ ( H * ? *( ? lN ] *

= DJ>C@HD><G >C<IB@N DI =PMI)<AA@>O@? GDQ@M
M* FJHBJQé( D* ?JGDI<TJQé

Iog_liom \ci]b_gc][f ]b[ha_m [l_ `ioh^ ch m_p_l_fs \olh_^ j[nc_hnm nblioab)
io n nb_ ]iolm_ i ` nl_[ ng _h n7 ch nb_ _g_la_h]s j_lci^ i` )\olh mbi]e( ^[g[a_
][om_^ ni nb_ fcp_l j[l_h]bsg[ cm [``_]n_^ \s `foc^ nl[hm`_l $a_h_l[fct_^ i_^_g[%
[h^ \s ch]l_[m_^ [^l_h_lac] l_[]ncih qcnb bcab ][n_]bif[gch_ f_p_fm $p[mi]ihmnlc])
ncih%* >b[ha_m i` nbcm ech^ l_mofn `lig bsjirc[ [h^ g[s( ch n_lgm i` j[nbifiac][f
[h[nigs( n[e_ nb_ `ilg i` _[lfs mn_[nimcm i` nb_ fcp_l j[l_h]bsg[ [m _pc^_h]_^ \s
jimn)giln_g bcmnifias `ch^cham $=ioñe[( -534%*

Dh nb_ mo\m_ko_hn ]fchc][f ]iolm_ à ch nb_ []on_ j_lci^ i` nb_ \olh ^cm_[m_ )
nb_ ]b[ha_m l_jl_m_hn [h _hilgiom [giohn i` mnl_mm `il b_j[nc] `oh]ncih6

[% jiil a[mnlichn_mnch[f []ncp cns ch]fo^cha `l_ko_hn b[_gillb[ac] ]igjfc][ncihm
ch nb_ [fcg _hn[ls nl[] n(

\% \[]n_lc[f nirchm [h^ ][n[\ifc] q[mn_ jli^o]nm(
]% lionch_fs om_^ \o n l_j_[n_^fs [^gchcmn_l_^ [h[_mnb_nc]m( [hnc\cinc]m [^ )

g chcmn_l_^ ch bcab ^im_m ch nbim_ qcnb _rn_hmcp_ \olhm( [h^ [ hog\_l i`
inb_l ^loam*

Dh _rn_hmcp_fs \olh_^ j[nc_hnm qcnb ^__j mnlo]nol_ chpifp_g_hn( j[lnc]of[lfs
mi ch j[nc_h nm q cnb _f_]nlc] \olhm il j[nc_hnm qcnb [ bcmnils i` g_n[\ifc] ^cmil^_l
$mcgcf[lfs [m ch ]blihc] _nbsfcmg%( nb_ ^_g[h^m ih nb_ \i^s [h^ ih nb_ fcp_l j[l_h)
]bsg[ `[l ionmnlcj nb_ l_m_lp_m i` nb_ ila[hcmg* $O[\* -%* < ni n[ f i` -1, m_p_l_fs
\olh_^ j[nc_h nm q_l_ `iffiq_^ oj `lig E[ho[ls -531 n[ N_jn_g\_l -535 j_)
lci^ )qcnb [ pc_q ni ^c[ahimcha b_j[nc] f_mcih [h^ cnm ^_p_fijg_hn ch l_f[ncih ni
inb_l ]igjfc][ncihm [h^ nb_l[j_onc] ]b[ha_m* N[gjf_m i` \fii^ `il \ci]b_gc][f
n_mnm q_l_ n[e_h nqc]_ [ q__e `il nb_ mcgofn[h_iom ^_n_lg ch[ncih i` a[gg[)afon[gsf
nl[hmj_jnc^[m_ $a[gg[)BBO%( afon[g[n_)^_bs^lia_h[m_ $BG?C% [h^ ][nb_jnch ?
kocn_ [j [ ln `lig inb_l lionch_ n_mnm $BJO( BKO( \cfclo\ch[_gc[( @GAJ( I)ol_[(
]l_[nchch_( _n]*%*
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H @ O C J ? N

Kbinig_nlc] [mm_mmg_hn i` m_log BG?C []ncp cns $PQ)g_nbi^ omcha l_^o]_^
hc]inch[gc^_)[^_hch_ ^cho]f_inc^_% à =ci]b_gc][ O_mn >ig\ch[ncih BG?C =i_b)
lcha_l7 jif[lial[jbc] _mncg[ncihm i` ][nb_jmch []ncp cns [ n jC /*4 à .0 biol ch]o\[)

O[\f_ -
E[ h o [ ls -531àN_jn_g \_l -5356

-1, m_p_l_fs \o lh_^ j[ nc_h nm
., à32! i` ni n[ f \i^s mol`[]_

/ ni 4. s_[lm

ncih [ n /3 ~>7 jbinig_nlc] g_nbi^m oncfctcha a[gg[)G)afon[gsf)j)hcnl[hcfc^_(
=ci]b_gc][ O_mn >ig\ch[ncih BBO >)msmn_g $O[\* .%*

M @ N P G O N

Jon i` nb_ ni n[ f hog\_l i` -1, chp_mnca[n_^ j[nc_h nm 1. q_l_ m_f_]n_^( ch qbig
ch]l_[m_m ch nb_ _htsg[nc] l_[]ncihm i` a[gg[ )BBO( BG?C( [h^ ][nb_jmch []ncp cns
b[^ \__h i\m_lp_^ q cnbion nb_ [hnc]cj[n_^ ]b[ha_m ch nb_ p[fo_m i` lionch_fs j_l)
`ilg_^ n_mnm `il nl[hm[g ch[m_m $O[\* /%*

O[\f_ .
K l_ m_h n n_ m nm $nqc]_ q__efs%6

a[gg [)a fo n[g sf nl[h mj_j nc^[m_ $a[gg[)BBO%(
hi lg [f p[fo_m à g[f_m oj ni -,2 P +G (

`_g[f_m oj ni 22 P +G (
a fo n[g [n_)^_bs^lia_h[m_ $BG?C%(

hilg [f p[fo_m oj ni -*. P +G (
][nb_jmch ? à

hilg [f p[fo_m .*3 à/*3 < +g.(
i nb _ l lio nch_ \ci]b_g c][f n_ m nm

$BJO( BKO( \ cfclo\ ch[_g c[ ( @ GAJ ( ol_[( ]l_[nch ch_%

Dh]l_[m_^ a[gg[)BBO []ncp cns q[m `ioh^ ch . j[nc_hnm cgg_^c[n_fs [`n_l
ch dols ni j_lmcmn `il / q__em qbc]b g[s b[p_ \__h ch ]ihh_]ncih qcnb nb_ j[nc_h nmå
bcmnils i` [f]ibif [\om_* .2 j[nc_h nm mbiq_^ [ nl[hmc_h n ch]l_[m_ ch a[gg[)BBO
[]ncp cns ^olcha nb_ j_lci^ i` mbi]e( i\pciomfs [ nnlc\o n[\ f_ ni ch nl[b_j[nc] ]bif_mn[mcm
[m j [ ln i` a_h_l[fct_^ i_^_g[* Dh .- \olh_^ j[nc_hnm nb_l_ q[m [ n_gjil[ls ch]l_[m_
ch a[gg[)BBO [m [ mcah i` nb_ fcp_l \_cha ip_lfi[^_^ ch nb_ ]iolm_ i` nb_ \olh
^cm_[m_ qbcf_ nb_s q_l_ l_]_cpcha ]igjf_r nb_l[js* Dh`f[gg[nils fcp_l l_[]ncih
ch >HQ ch`_]ncih jlip_^ ni \_ nb_ ][om_ i` mn_jj_^)oj a[gg[)BBO []ncp cns ch
/ m_p_l_fs \olh_^ j[nc_hnm*

Ob_ mcgofn[h_iom ch]l_[m_ ch BG?C []ncp cns ch nbcm alioj i` / j[nc_h nm jlip_^
ni \_ [ mcah i` b_j[nc] ^smnlijbs [m [m]_ln[ch_^ ^olcha nb_ jimn)giln_g _r[gch[ncih*
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Ob_ [\ip_ j[nbifiac][f `ch^cham q_l_ [h cgj_nom `il gil_ mno^c_m i` BG?C
[]ncp cns ( ch [ff nb_ \olh_^( ch qbig b_j[nc] f_mcih q[m jl_mojjim_^*
$O[\* 0% Ccab BG?C []ncp cns [m [ mcah i` b_j[ni]snc] h_]limcm $nbcm j[lnc]of[l _htsg_
cm jl_m_hn _r]fomcp_fs ch nb_ gcni]bih^lc[ i` b_j[nc] ]_ffm% q[m `ioh^ ch _rn_hmcp_fs
\olh_^ j[nc_hnm _mj_]c[ffs [`n_l l_j_[n_^ h[l]imcm omcha C[fi nb[h_ $-4 j[nc_hnm%
[h^ I[l]i n[h_ $/ j[nc_hnm%*

O[\f_ /
Dh]l_[m_m ch a[gg[)BBO []ncp cns 6
g_h ) - / , )-1,, P +G , /., P +G (
qig_h à 41 à/2, P +G , -4, P +G (

[f]ibif [\om_ jlci l ni ch do ls $. \olh_^ j[nc_h nm%(
a_h_l[fct_^ i_^_g [ ^olcha _g_la_h]s j_lci^ i` jimn)ch do ls mbi]e $.2 \olh_^%(

c[nlia_hc] fcp_l ip_lfi[^cha $.- \olh_^%(
ch`_]ncih à fi][fct_^ $/ \olh_^ j[ nc_h nm% >HQ

Dhp_mnca[ncihm ^_mcah_^ ni `ch^ ion jimmc\f_ l_f[ncihmbcj \_nq__h fcp_l `oh]ncih
cgj[clg_hn [h^ ][om_m ^[ncha \[]e ni nb_ jl_)chdols j_lci^ b_fj_^ ni c^_h`cns
<M=JMJG $9ila[hijbimjb[n_% b[h^fcha ch ih_ ][m_( [h^ []on_ pclom b_j[ncncm
ch [hinb_l ][m_( \inb jl_]_^cha m_p_l_ chdols [h^ l_mofncha ch g[le_^ ch]l_[m_m
ch BG?C []ncp cns * Ncgcf[l ch]l_[m_m q_l_ [fmi c^_hnc`c_^ [m ]b[l[]n_lcmnc] ch nb_ [\ip_
g_hncih_^ ][m_ i` >HQ ch`_]ncih*

O[\f_ 0
Dh]l_[m_^ BG?C []ncp cns 6 `lig -*2 à-, P +G , /*4 P +G

l_j_[ n_^ h[l]imcm à C [fi nb [h_ $.- \olh_^ j[nc_hnm%(
>HQ ch`_]ncih à fi][fct_^ $/ j[nc_h nm%(

<M=JMJG $ila[hijbimjb[n_% à $- \olh_^%
[]o n_ p clom b_j [ ncncm $- \olh_^%

Ncahc`c][hn ^c``_l_h]_m ch nb_ \fii^ f_p_fm i` ][nb_jmch à ih_ i` nb_ ]ihmncno_hnm
i` fsmimig_ à q_l_ jlip_^ ch 1. j[nc_hnm qcnb \olhm* R b[n j[ln nb_ fcp_l b[m ni
jf[s ch nb_ g_]b[hcmg i` nbcm ch]l_[m_ b[m s_n ni \_ _rjf[ch_^ ch gil_ ^_n[cf* Dh]l_[m_m
ch cnm f_p_f oj ni ^io\f_ il nlcjf_ nb_ hilg[f p[fo_m q_l_ `ioh^ ch 0/ \olh_^ j[nc_hnm
[a_^ / ni 11 s_[lm( [h^ ch 5 j[nc_hnm ip_l nb_ [a_ i` 11* Dh nb_ `ilg_l( nb_ nl[hmc_hn
ch]l_[m_ ch ][nb_jmch f_p_fm q[m [mmi]c[n_^ qcnb mnl_mm)ch^o]_^ of]_lm ch 5 j[nc_hnm(
[h^ qcnb mcahm i` nblig\imcm ch .- j[nc_hnm* Dh -- _rn_hmcp_fs \olh_^ j[nc_hnm qcnb
p_ls jiil jliahimcm( nb_ f_p_fm lim_ ni bcab p[fo_m _cnb_l [m _[lfs [m qcnbch .0 biolm
i` nb_ ch dols il \s nb_ _h^ i` nb_ 2nb ^[s* Obcm q[m jli\[\fs ch ]ihh_]ncih qcnb
_rn_hmcp_ h_]linc] [l_[m [h^ qcnb nb_ ^_p_fijg_hn i` qb[n cm l_`_ll_^ ni [m _[lfs
m_jmcm* Kofgih[ls [ln_ ls _g\ifcmg q[m [m]_ln[ch_^ ^olcha jimn)giln_g _r[gch[)
ncih ch . ][m_m* Dh nb_ f[ nn_ l alioj i` _f^_lfs j[nc_hnm( nb_ al[^o[f \ocf^)oj i` ][nb_)
jmch f_p_fm jlip_^ ni \_ [mmi]c[n_^ qcnb nb_ [jj_[l[h]_ i` jl_mmol_ mil_m ch 1 j[)
nc_hnm* Dh 0 ][m_m( ch]l_[m_^ ][nb_jmch p[fo_m b_l[f^_^ f[n_ m_jmcm qcnb [\m]_mm_m ch
[ff ech^m i` ila[hm [m mo\m_ko_hnfs ]ih`clg_^ [ n jimngiln_g* $O[\* 1%*
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O [\ f_ 1
>[nb_jmch p[fo_ ch]l_[m_6 0*/ à-.*0 < +g . ( 1*4 < +g .

<a_ IRPUQ0 +d-- XGCRS 9 0/ j[ nc_h nm
O l[h mc_h n ch]l_[m_6 à mnl_mm of]_lm $5 j[ nc_h nm %

à nb lig \imcm $.- j[ nc_h nm %
@ r cno m f_ n[ fcm

-mn ni 2 nb ji mn)ch do ls ^[sm6 à _[lfs m_jmcm $-- \olh_^% $_rn_hmcp_ ^__j h_]limcm%
à jofg * [ l n* _g\ifcmg $. j[ nc_h nm %

3IG IRPUQ0 PVGR -- XGCRS P H CIG 1 5 \o lh_^ j[ nc_h nm 6
O l[h mc_h n ch]l_[m_6 à jl_mmol_ mil_m $1 j[ nc_h nm%
@ r cno m f_ n[ fcm6 à f[n_ m_jmc_ $0 \o lh_^ j[ nc_h nm%

$[\m]_mm_m ch [ p [ l c_ ns i ` ila[hm `ioh^ [ n jimng iln_g %

? D N > P N N D J I

-* <hs mno^s ^_[fcha qcnb \olhm mbiof^ n[e_ chni []]iohn nb_ `[]n nb [ n nb_
\olh chdols cm [ ^sh[gc] mn[ n_ []]igj[hc_^ \s [ hog\_l i` l_[]ncih qbc]b e__j
]b[hacha ch ncg_* >igjfc][n_^ [h^ i`n_h chn_ll_f[n_^ ]b[ha_m ][h [``_]n ila[hm [h^
ncmmo_m [l_ kocn_ l_gin_ `lig nb_ mcn_ i` chdols*

.* < jl_]cm_ c^_[ i` nb_ []no[f ]ih^cncih i` nb_ m_p_l_fs \olh_^ j[ nc_h n [h^ bcm
jliahimcm ][h ihfs \_ `ilg_^ c` [ff nb_ l_f_p[hn `[]nilm b[p_ \__h ]ihmc^_l_^6 nb_
]fchc][f mcno[ncih( nb_ \ci]b_gc][f n_mn l_mofnm( \ o n à f[mn hi n f_[mn à nb_ j[ nc_h nåm
j_lmih[f bcmnils [h^ [a_( nii*

/* Iilg[f l_mofnm i ` lionch_ \ci]b_gc][f n_mnm h__^ hi n [fq[sm \_ jlii` i` nb_
[\m_h]_ i` ]igjfc][ncihm* Nig_ i` nb_ _htsg[nc] l_[]ncihm [m om_^ ch iol iqh g[s
jlip_ b_fj`of ch c^_hnc`scha [ff milnm i` `oh]ncih[f cgj[clg_hn il ila[hc] f_mcihm*
>[nb_jmch ? ch j[lnc]of[l cm [ mcahc`c][hn `[]nil ch _mn[\fcmbcha ^c``_l_hnc[f ^c[ahimcm*

E *C *

N P H H < M T

-1, m_p_l_fs \olh_^ j[nc_h nm q_l_ `iffiq_^ oj ch nb_ chn_hmcp_ ][l_ oh cn `lig
E[ho[ls -531 ni N_jn_g\_l -535 qcnb [ pc_q ni ^c[ahimcha b_j[nc] j[l_h]bsg[
^[g[a_ [h^ ^_p_fijg_hn ch l_f[ncih ni inb_l ]igjfc][ncihm [h^ ]b[hacha nb_l[js*
Oqc]_ q__efs ]b_]em q_l_ g[^_ i`6 a[gg[)afon[gsf nl[hmj_jnc^[m_ $BBO% []ncpcns (
afon[g[n_)^_bs^lia_h[m_ $BG?C%( [h^ ][nb_jmch ? []ncpcnc_m( ch [^^cncih ni inb_l
lionch_ n_mnm* Dh]l_[m_^ a[gg[)BBO []ncp cns q[m `ioh^ l_f[n_^ j[lnfs ni [f]ibifcmg(
a_h_l[fct_^ i_^_g[ ^olcha jimn)\olh mbi]e( c[nlia_hc] ^[g[a_( j[ lnfs ni >HQ
ch`_]ncih* Dh]l_[m_^ BG?C []ncp cns à [j[ln `lig nb_ [\ip_ fcmn_^ ][om_m à q[m
[fmi ]ihh_]n_^ qcnb l_j_[n_^ C[finb[h_ [h^ I[l]inb[h_ h[l]imcm [h^ q cnb chnirc)
][ncih qcnb <l\ilif( [m q_ff [m qcnb pclom b_j[ncncm ch nb_ j[nc_h nmå [h[gh_mcm*
Ii m[ncm`[]nils _rjf[h[ncih cm [m s_ n [p[cf[\f_ `il nb_ j [ ln nb_ fcp_l cm fce_fs ni jf[s
ch nb_ g_]b[hcmg i` ][nb_jmch ch]l_[m_* Ccab f_p_fm i` ][nb_jmch q_l_ l_aof[lfs `ioh^
ch nblig\imcm à i`n_h ]fchc][ffs gon_ à( ch mnl_mm of]_lm( ^_]o\cn( [h^ ch _[lfs
[m q_ff [m f[n_ m_jmcm qcnb [\m]_mm_m ch [ p[lc_ns i` ila[hm ^cm]ip_l_^ [ n jimn)giln_g*
Ob_ [\ip_ _htsg[nc] l_[]ncihm [l_ nb_l_`il_ mcahc`c][hn hi n ihfs ch n_lg m i` nb_
^c``_l_hnc[f ^c[ahimcm i` mig_ i` nb_ ]igjfc][ncihm \o n [fmi [m l_a[l^m jl_phnch_i*
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LtMOGt
=`Yf_]e]flk Zag[`ae aim]k ]f [Yk \] PY^^][lagf \m ^ga] Yhjìk d] Zjôd]e]fl

F | h c a i p y M * ( ? i f c h [ s i p y D *

M io l ^ c` `z l_ h ] c_ l - [ f n z l[ n ci h ^ o `ic_ _ n mih z pi fo nci h _h l_ f[ nci h [p _] f_m [ o nl_ m

] ig j fc] [ nci h m _ n [ p _] f[ nb _ l[ j c_ zp i fo [ h n_ ih [ mo cp c ^ [ h m f_ ] _h nl_ ^ _m mi ch m ch n_h m c`m

-1, g [ f[ ^ _ m a l cù p _g _h n \ lo f| m ^ _jo cm f_ g i cm ^ _ d[ h p c_ l ^_ -531 do m k o å[ o m_ j n_g \ l_

^ _ -535* @ h j fo m ^_m _ r [g _h m ] i o l[h nm ih [ _r [g ch z ^ _or `icm j [ l m_g [ch _ mcg o fn[h z )

g _ h n 6 - [ ] n cp c n_ ^ _ a [g g [ ) a fo n[g s f nl[ h m j _ j nc^ _ $BBO%( ^_ a fo n[g [ n ) ^ _ b s ^ li )

a _h [ m_ $B G?C % _ n ^ _ ] [ nb _j m ch _ ? * G å[ ] n cp c n_ z f_pz ^_ a [g g [ ) BB O z n[ c n fcz_ ú o h

]i n| " -å[ \ o m ^ _ -å[ f]ii f( [ Ki_^zg _ a zh z l[ fcmz ^_ ]bi] ^_ \ l¢ f_g _h n( [ K [ fnz l[ n ci h c[ nli )

a zh ck o _ _ n ^ _ K [ o nl_ ] i nz [ K ch `_ ] n ci h >HQ* G å[ ] ncp cnz z f_pz ^ _ B G?C z n[ c n fcz_ i o nl_

f_m ] [o m_ m h ig g z_ m ] c^ _ mmo m [ o mm c [ f[ h[ l]i m_ lzj z nz _ j [ l C [ fi nb [ h _ _ n I [ l]i n[ h _ (

" K ch ni r c] [ nci h j [ l < l\ i li f _ n " K b z j [ nc n_ ^_ K [h [g hùm_ * G [ `ih ] nci h ^o `ic_ ^ [h m f_

g z] b [h cmg _ ^ _ K [ o ag _h n[ nci h ^_ ] [ nb _j m ch _ h å_ m n j [ m _h]i l_ ] f[ cl_ * G _ h cp _[o zf_pz

^ _ ] [ nb _ j m ch _ [ z nz ] i h m n[ nz lz a o fcù l_g _h n _h ][m ú o h _ nb lig \i m_ ( mi o p _h n ] fch ck o _g _h n

g o _ n n_ ( _ h ][m ^_m o f]ù l_ m ^ _ m nl_ m m ( _h ][m ^ _ ^ z ]o \ cno m _ n _h ][m ú o h _ m_j nc]zg c_ ch c)

] cy f_ i o n[ l^ cp _ ( i ¢ i h [ nli o p z ^_m [\ m]ùm_ m ^ [ h m f_m ^ c` `z l_ h nm i la[h_m j _ h ^ [ h n K [o ni j m c_ *

G åcg j i l n[ h ] _ m ^_m lz [ ] nci h m _ h tsg [ nck o _ m mo cp c_m ]ih mcm n_ ^ih_ hih m_o f_g _h n ^[h m f[

^ c[a h i m_ ^ _ ^ c` `z l_ h ] c[ nci h ^_ ] _ l n[ ch _ m ]ig j fc][ nci h m ( g [ cm [o mmc ^ [h m f[ ji mm c\ cfcnz ^_

fim j lz p _ h cl *

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

< ag[`]e ak[`] P]jaaf\]jmf_]f Z]a \]j P]jZj]ffmf_kk[`u\a_mf_ \]j F]Z]j

F i h c a i p y M * ( ? i f c h [ s i p y D *

U o † P h n_ lm ] b _ c^ o h a ^ _ l G _\ _ lm]b y^ ca o h a o h ^ cb l_ l @ h nq c] e fo h a ch = _tc_boha to

[ h ^ _ l_ h F ig j fce [ n ci h _ h o h ^ to ^ _ l m c]b y h ^ _g ^ _h O b _ l[j c_ q o l^ _h -1, m]bq _l Q_l)

\ l [ h h n_ [ o ` ^ _ l @ ch b _ c n ^ _ l Dh n_ h m cp nb _ l[ j c_ cg U _h nlog pig E [ h o [ l -531 \ cm N _j n_g )

\ _ l -535 p _ l`i fa n* Uq _cg [f q i]b _h nfc]b q o l^ _h a f_ c]b t_ cnca o h n_ l m o ] b n 6 ^ c_ < e ncp cny n

^ _ l B [g g [ )a fo n[g s fnl[ h m j _ j nc^ [ m _ $BBO% ^ _ l B fo n[g [ n)^_bs^ lia_h[m_ $BG?C % cg ^

^_m F [ nb _ j m ch ? [ o mm_ l mi h m nca _ l M i o nch _ o h n_ lmo ] b o h a _ h * ? c_ _ lb | b n_ < e ncp c ny n ^ lb

B [g g [ )a fo n[g s fn l[ h m j _ j n c^ [ m _ m n[ h ^ cg U o m[g g _hb [ha _ ch _ lm_ cnm g cn ^ _g < feibi f)

[ \ o mo m ( g c n ^ _g a _ h _ l[ fcm c_ l n_ h J ^_g cg Q _l\ l_hhoha mm]bi ]e o h ^ g cn c[ nli a _h _ l

N ]b y^ ca o h a ( [ h ^ _ l_ lm _ cnm g cn ^ _ l > s nig _a [ fi p clo m ch `_e nci h * ? c_ _ lb | b n_ < e ncp c ny n ^ _ l

B fo n[g [ n)^ _ b s ^ li a _h [ m _ m n[ h ^ cg U o m[g g _hb [h a à [o mm_ l ^ _ l i \ _h _ lq yb h n_ h P l)

m[ ] b _h à [o ] b g cn ^ _ l q c_ ^ _ lb i fn_ h I [ le i m_ g cn C [ fi nb [ h o h ^ I [ l]i n[ h o h ^ g cn ^ _ l

< l\ i li f)Q _ la c` no h a o h ^ ^ _ l Q clo mb _ j [ n c n cm ch ^ _ l < h[g h_m_ * ? c_ O _ cfh [bg _ ^ _ l G _\ _ l

[g H _]b [h cmg o m ^ _ m F [ nb _ j m ch [ h m n c_ a _ m cm n \ cmb _ l hi ]b h c] b n e f[ l * C i b _ F [ nb _ j m ch )

mj c_a _ f _ h n^ _ ] e n_ g [ h ch ^ _ l M _a _ f \ _ c à e fch cm]b byo `ca m nog g _ l à O b lig \i m_ ( \_ c

N nl_ mma _ m]bq o l_h ( \ _ c ? _ e o \ cno m o h ^ \ _ c `l ccb t _ cnca _ l o h ^ mj y n_ l N _jmcm( qi \_ c ^ _ l

N _t c_ loha < \mt_mm_ ch p _ lm] b c_ ^ _h m n_ h J la[h_h _ h n^ _ ] e n q o l^ _h * ? c_ = _^ _o no h a ^_ l

o h n_ l m o ] b n_ h @ h t sg l_ [ e n ci h _ h fc_ a n [ fmi h c] b n h o l ch ^ _ l ? c``_ l_h nc[ f^ c[a h i m_ \ _ m ncg g n_ l

F ig j fce [ n ci h _ h ( mi h ^ _ lh [ o ]b ch ^ _ l H |a fc]be_ cn cb l_ l Q il\_oaoha *
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F | h c a i p y M * ( ? i f c h [ s i p y D *

K [ l [ ^ c`_l_h]cyf f[ [ `_ ] n[ ] c| h ^_ f b {a [^ i s mo ^ _ m[ lli ffi ` l _ h n_ [ i n† [ m ]ig j fc][] cih_m
s fim ][g \ ci m ^ _ n_ l [ j c[ m_ ch p _ m nca [ li h -1, j _ lmi h [ m a l[ p _g _h n_ k o _g [^ [ m ch a l_ m[^ [ m
_h f[ o h c^ [ ^ ^_ n l [ n[g c_ h ni ch n_ h m cp i ( ^ _ m^ _ _h_li ^ _ -531 b [ m n[ m_ j nc_g \ l_ ^_ -535*
? im p_]_m [ f[ m _g [h [ m_ b c] c_ li h [h y fcm cm m cg o fny h _ [ m ^ _ f[ [ ] n cp c^ [ ^ ^_ n l [ h m j _ j n c^ [ m cm
a [g [ )a fo n[g cf[ $B B O %( a fo n[g [ ni )^ _ b c^ li a _ h [ m cm $B G? C % s ] [ n_ j m ch [ ? * [ j [ l n_ ^_
i nli m _ r yg _h _ m ^ _ lo n ch [ * @ f ch ] l_g _h ni ^_ f[ [ ] n cp c^ [ ^ a [g [ )B B O m_ ^ _ \ {[ j i l o h f[^i
[ f [ \ o mi ^ _ [ f] i b i f( _ ^ _g [ a_h _ l[ fct [^ i _h _f ] b i k o _ j li ^ o ] ni ^ _ k o [g _ ^ o l[ m ( ^ _ n_ l ci l[ )
] c| h c[ n l| a _ h [ ( j i l i nli f[^i _h ]ih m_]o _h ] c[ ^ _ f[ ch `_]] c| h >HQ* @ f ch ] l_g _h ni ^ _ f[
[ ] n cp c^ [ ^ B G? C à [ j [ l n_ ^ _ f[ m ] [ o m [ m [ l l c\ [ g _h ] ci h [^ [ m à n_ h {[ ko _ p _ l n[g \ cz h
]ih f[ h [ l]i m cm l _ j _ n c^ [ j i l g _^ ci ^ _ C [ fi nb [ h s I [ l] i n[ h s ]ih f[ ch ni r c] [ ] c| h j i l
< M = J M J G s f[ b _ j [ n c n c m p cl[ f _h f[ [ h [g h _ m c[ * G [ j [ l n c] cj [ ] c| h ^_ f b {a [^ i _h _f g _)
][h cmg i ^_ f ch ] l_g _h ni ^ _ f[ ] [ n_ j m ch [ hi m_ b [ [ ] f[ l[ ^ i ni ^ [ p {[ * I cp _ f_ m [ f ni m ^ _ ] [ )
n_ j m ch [ m_ ] ig j li \ [ li h ]ih l_ a o f[ l c^ [ ^ _h i[mi ^ _ nlig \ i m cm à [ g _ho ^ i hi g [h c` c_ m n[
] f{h c] [g _h n_ à (} f] _ l[ m j li ^ o ] ni ^ _ m nl_ m m ( ^ _ ]} \ cni m s _h i[mi ^ _ m_j m cm n_g j l[ h [ s n[ l )
^ {[ ] o [h ^ i _h f[ [ o ni j m c[ m_ ^ _ m] o \ lc_ li h [\ m]_mi m _h g o ]b i m ^ c`_ l_ h n_ m | la [hi m * G [
cg j i l n[ h ] c[ ^ _ f[ m i \ m_ lp [ ^ [ m l_ []] ci h _ m _ h t cg y nc] [ m ( j o _ m ( ] i h m cm n_ hi m| fi _ h _f ^ c[ )
a h | m nc]i ^ c`_ l_ h ] cy f ^ _ [ fa o h [ m ^ _ f[ m ]ig j fc][ ] ci h _ m j _ li n[g \ cz h _ h f[ j i m c\ cfc^ [ ^ ^_
mo j l_ p _h ] c| h *

M @ A @ M @ I > @ N

/* <gmåcY' G ) 6 p _ l\ [ f ] ig g o h c] [ nci h *
/) ;jlr' =) J )' G gf[ja]^' D) ; )' Jjmall'

< ) ; ) 6 = o lh m à [ O _[g < jj li [ ]b * K b c f [ )
^ _ fj b c[ ( -535*

? l * M * F | h ca i p y ( Q _ f_ m f[ p {h i p [ -,( --, ,, K l[ a o _ -( > t_]bi mfi p [e c[

,) B ge gdcY' D ) 6 > fch c][ f = ci ]b _g c][ f
O _ m nch a H _ nb i ^ m $ch >t_]b%* K l[ a o _ ( -525*
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H* G* = clsoeip ( B* D * ?g cnls_p
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NDO@N =T =PMI DI EP M D@ N

A c a * f * 6 K [ n c _ h n N *( // s _ [ lm i f^ * Oq i s _ [ lm [ai ( [ ,*. g g nb c] e me ch [ o ni a l[ ` n q [m [jj fc_^
ih [ a l[ h o f[ n ch a \ o lh q ioh^ fi ][ fct _^ ih [ lg * O b _ ]ihh_] ncp _ ncm mo _ i ` nb _ a l[ ` n cm
`c\ li nc_ ( nb _ ^ _ lg [ f j [ j cf f[ _ [ h ^ me ch [ j j _h ^ [a _ m [ l_ [ \ m_ h n* N n[ ch _^ \ s b [_g [ nirs fch )

)_imch ( g [a h c` * 01 r * A ca * .*6 O b _ m[g _ ( g [ah c` * .,, S *



A ca * /*6 K [ n c_ h n F * ( -5 s _ [ lm i f^ * ? _p _ fi jg _h n i ` _ f[ m nc] `c\ l_m ch nb _ j [ j cf f[ ls f[ s _ l
i ` nb _ me ch [ o ni a l [ ` n [ j j fc_ ^ ih [ a l[ h o f[ n ch a \ o lh q ioh ^ ( [ ` n_ l 3 g i h nb m * N n[ ch _ ^
[ ]] i l^ ch a ni R _ ca _ ln ( g [a h c` * 5, r * à A ca * 0*6 K [ n c_ h n < *( 1, s _ [ lm i f^ * < b s j _ l_ f[ m ni m cm
^ _p _ fi j _^ ^ o l ch a - -+. s _ [ lm ch nb _ [ o ni a l [ ` n [ j j fc_ ^ ih nb _ b s [ fch ct _ ^ \ o lh q ioh^ *

N n[ ch _ ^ [ ] ] i l^ ch a ni R _ ca _ ln ( g [a h c` * /1 r *

A ca * 1*6 K [ n c_ h n < *( -2 s _ [ lm i f^ * < b s j _ lj f[ m c[ i ` ] [j cff[ l c_ m ch nb _ [ o ni a l [ ` n [ j j fc_ ^
ih [ a l[ h o f[ n ch a \ o lh q ioh ^ -, s _ [ lm [ai * < b s [ fch _ ] c] [ nl c] ci o m n cm mo _ cm j l_ m _ h n o h ^ _ l
nb _ a l[ ` n * N n[ ch _ ^ \ s b [ _g [ ni ms f ch )_ i m ch ( g [a h c` * 5, S * à A ca * 2*6 K [ n c_ h n A * ( -1 s _ [ lm
i f^ * O b cl n_ _ h s _ [ lm [ a i ( [ `o f fnb c] e h _ m m me ch [ o ni a l [ ` n q [m [ j j fc_ ^ ih nb _ j [ fg [ l mo l`[]_
i ` nb _ b [ h ^ ( - - + . à . s _ [ lm [ ` n_ l nb _ \ o lh ch do ls * O b _ a l [ ` n åm ^ _ lg cm nl[ h m `i lg _ ^ ch ni

[ b s [ fch _ m] [ l* N n[ ch _ ^ \ s b [ _g [ ni ms f ch )_i mch ( g [ah c` * .,, r *



A ca * 3*6 K [ n c _ h n = *( .- s _ [ lm i f^ * < b s j _ l_ f[ m ni m cm i ] ]o ll ch a ch nb _ `o ff) nb c]eh _ mm [ o ni a l[ ` n
[ j j fc_ ^ ih nb _ â h i lg [ fä n cm mo _ [ h ^ ch nb _ m][ l ncm mo _ \_fiq cn( [ ` n_ l -1 s _[lm * N n[ ch _^
[ ] ] i l^ ch a ni R _ ca _ l n ( g [a h c` * /1 S * à A ca * 4*6 K [ n c_ h n F *( /- s _ [ lm i f^ * < b s j _ lj f[ m c[
i ` ] [ j cff[ l c_ m $[ h a cig [ ni m cm % i ] ]o ll ch a ch nb _ [ o ni a l[ ` n [ j j fc_ ^ ih nb _ âh i lg [ fä ncm mo _ (

[ ` n_ l 0 g i h nb m * N n[ ch _ ^ \ s b [ _g [ ni ms fch )_ i m ch ( g [ah c` * 5, r *

A ca * 5 *6 K [ n c _ h n < *( -2 s _ [ lm i f^ * O _h s _ [ lm [ai ( [ ,*/ g g nb c] e me ch a l[ ` n q [m ]i ff_] n_^
`lig nb _ nb ca b * O b _ me ch [ j j _h ^ [ a _ m [ l_ [ \ m _ h n ( nb _ ^ _ lg cm cm `f\ li nc] ( nb _ ^ _ lg [ f j [j cff[_
][h \ _ h i n c] _ ^ ch mig _ j f[]_m * N n[ ch _ ^ \ s b [_g [ ni r s fch )_ i m ch ( g [ah c` * 0 1 r * à \c a * -,*6
K [ n c_ h n F *( 05 s _ [ lm i f^ * < b s j _ l_ f[ m ni m cm ^ _p _ fij _^ ch nb _ l_ a _h _ l[ n_ ^ me ch i ` [ ^ihi l
m cn_ ( / s _ [ lm [ ` n_ l ] i ff_ ] nch a nb _ a l [ ` n * N n[ ch _ ^ []]i l^ ch a ni R _ca_ln( g [ah c` * 5, S *
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A ca * /*6 O b _ p [ m] o f[ l [ h [ m nig i m cm _ r [g ch _^ 1- ^ [ s m [ ` n_ l nb _ i j _ l[ n ci h * O b _ _ f[ m nc]
`c\ l_m q _l_ mb iq h \ s nb _ m n[ ch * H [ah c`* -,, r *



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

P h cp _ l m c ns C i mj cn[ f( K l[ a o _ $>t_]bimfip[e c[%
? _ j [ l ng _ h n i ` < h[_m nb _m ci fi as [h ^ M _ mo m] cn[ nci h

C _ [ ^ <m* K li ` * E * K i õ n[ ( H* ? *( >N]*
H _^ c][ f A [ ] o f ns i ` C s a c_ h _ ( > b[lf_m P h cp _ lm cns ( K l[ a o _

? _ j [ l ng _ h n i ` K f[ m n c] N o la _ ls = o lh m > _h n_ l
C _ [^ K li ` * H* A z l [ ( H* ? *( ? l N]*

N K@> DA D> A@<OPM@N JA <I<@NOC@N D<
DI OC@ M@>JINOMP>O DJI K@MDJ? DI N@Q@M@ =PMIN

@* Eè>CJQé( [* F,IDBJQé

Ob_ []bc_p_g_hnm i ` nb_ .,nb ]_hnols \lcha qcnb nb_gm_fp_m [fmi ch]l_[mcha
hog\_lm i` \olh chdolc_m momn[ch_^ ch ch^cpc^o[f [h^ g[mm []]c^_hnm* Jh nb_ ih_
b[h^( nb_m_ g[s \_ j [ ln i ` jifsnl[og[ncmgm( il( ih nb_ inb_l b[h^( ch^_j_h^_hn
\olhm( m][f^m( ]b_gc][f [h^ jimncl[^c[ncih [``_]ncihm* J` j[lnc]of[l l_f_p[h]_ [l_
nb_lg [f chdolc_m ch ]bcf^l_h i`n_h ][om_^ \s ch[^_ko[n_ [nn_hncih i` nb_ [^ofnm*

@p_h ][m_m `ilg_lfs l[ n_^ [m bij_f_mm ][h hiq \_ m[p_^ [ n mj_]c[fct_^ ]_hnl_m
mn[``_^ \s n_[gm i` _rj_lnm [h^ q_ff nl[ch_^ j[l[g_^c][f j_lmihh_f( ]_hnl_m nb_
hog\_l [h^ mn[h^[l^ i` qbc]b b[p_ \__h ih nb_ ch]l_[m_ [ff ip_l nb_ qilf^* Dh
jl[]nc][f n_lg m nbcm g_[hm nb [ n q_ hiq b[p_ gil_ m[p_^ nbioab i`n_h ]ihmc^_l[\fs
^cm`caol_^ j[nc_h nm l_koclcha l_j_[n_^ l_]ihmnlo]ncp_ ij_l[ncihm j_l`ilg_^ `il
l_[mihm i` `oh]ncih [h^ [_mnb_nc] [jj_[l[h]_* Dh m][l ^_`ilg[ncihm l_mofncha
ch `oh]ncih[f cgj[clg_hn ]_ln[ch l_]ihmnlo]ncp_ ij_l[ncihm b[p_ ni \_ j_l`ilg_^
[m _g_la_h]s g_[mol_m( j[lnc]of[lfs ch ][m_m chpifpcha cgjiln[hn [l_[m i` nb_ `[]_
mo]b [m ch _]nlijc[ i` nb_ _s_fc^m* N][lls h[lliqcha i` nb_ il[f mfcn l[hem [giha
nb_ gimn l_f_p[hn ch^c][ncihm `il mola_ls* Ob_ j[nc_h n mo``_lm [m b_ cm [\f_ ni n[e_
ihfs fckoc^ `ii^ mojjfc_^ \s g_[hm i` `f_rc\f_ no\cha* Obcm jim_m jli\f_gm hin ihfs
[m l_a[l^m honlcncih \o n [fmi [m l_a[l^m [h[_mnb_mcifias6 [% gchcgog gip_g_hn [ n
nb_ g[h^c\of[l [lnc]of[ncih ^o_ ni ]ihnl[]nol_m ch nb_ m][ll_^ `[]_7 \% m][lls ncmmo_
_rn_h^m [m `[l [m nb_ h_]e mojjilncha \s nb_cl joff nb_ ]ihn[]n i` nb_ nihao_ qcnb
nb_ jimn_lcil q[ff i` nb_ jb[lshr ch a_h_l[f [h[_mnb_mc[ omcha [ff milnm i` [h[_mnb_nc]m7
]% m][lls ]ihnl[]nol_ i` nb_ [hn_lcil [l_[ i` nb_ h_]e jl_p_hnm nb_ \[]eq[l^ gip_)
g _hn i` nb_ b_[^ nbom l_h^_lcha _h^inl[]b_[f ch no\[ncih cgjimmc\f_* F_n[gch_ cm
nb_ ihfs mo\mn[h]_ nb [ n qcff hi n l_^o]_ nb_ gom]f_ nih_ qbc]b g[e_m cn [h [h[_mnb_nc]
i` ]bic]_ ch nbcm j[lnc]o f[l ][m_*

<RPEGFURG

Ob_ jl_g_^c][n_^ j[ nc_h n cm fscha l_[^s ih nb_ ij_l[ncha n[\f_( ^cmch`_]n_^(
]ip_l_^ q cnb niq_fm( q cnb nb_ mola_ih l_[^s `il ij_l[ncih*
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3HTGR IGOGRCM COCGSTJGSKC USKOI :GTCNKOG JCS DGGO KOFUEGF $[]]il^cha ni nb_ j [ )
nc_h nåm q_cabn%( nb_ mola_ih j_l`ilgm l_fc_pcha ch]cmcihm []]il^cha ni nb_ mj_]c`c]
mcno[ncih mi [m ni j_lg cn gip_g_hn ch nb_ g[h^c\of[l di ch n [h^ nb_ \[]eq[l^
gip_g_hn i` nb_ b_[^* Dh no\[ncih mbiof^ ch nbcm j[lnc]of[l ][m_ \_ c^_[ffs j_l`ilg_^

A ca * -*6 K [ n c _ h n N* O *( a cl f [ a _^ 5( `[ ] c[ f \ o lh m q cnb 2 /! i ` ni n[ f \ i ^ s mo l`[ ]_ [ ` `_ ] n_ ^
$ih ^ [ s . [ ` n_ l ch do ls % * à A ca * . *6 K [ n c _ h n N* O *( a cl f [ a _^ 5( [ ` n_ l b _ [ f ch a q cnb g _ h ni )

]i ffc] [ ha f_ i \ f c n_ l [ n_ ^ \ s l ca c^ m][ lm

nblioab nb_ him_ mi [m ni g[e_ cn jimmc\f_ `il nb_ mola_ih ni qile ohcgj_^_^ ch
nb_ ]cl]ogil[f l_acih* Obcm g cabn ihfs \_ jl_p_hn_^ il g[^_ gil_ ^c``c]ofn \s nb_
jimmc\f_ mcgofn[h_iom jl_m_h]_ i` m][lls ^_`ilg[ncih i` nb_ him_* =f__^cha ch]cmcihm
[h^ jimmc\f_ _r]cm_^ m][lls [l_[m [l_ n_gjil[lcfs ]ip_l_^ [h^ ]igjl_mm_^* Ob_
[h[_mnb_mcifiacmn q_[lcha mn_lcf_ ]finb_m chnli^o]_m nb_ _h^inl[]b_[f no\_ nia_nb_l
qcnb [^_ko[n_ n[gjih[^_ [h^ `cr[ncih mi nb [ n nb_ mola_ih mbiof^ b[p_ [ ]f_[l
ij_l[ncha `c_f^ ch nb_ l_acih i` nb_ h_]e [h^ b_[^* Dh no\[ ncih g[s jlip_ ni \_
l[nb_l ^c``c]ofn iqcha ni nb_ lcac^cns i` nb_ mollioh^cha ncmmo_m* <m [ g [nn_ l i` ]iolm_(
nb_ j[nc_h n b[m ch`omcih chnli^o]_^ `il nb_ ]ihncho[f g[chn_h[h]_ i` [h[_mnb_mc[*
Himn i` nb_ molac][f ij_l[ncihm i` nbcm ech^ n[e_ gil_ nb[h . biolm ni `chcmb
qcnb [ ]ihmc^_l[\f_ \fii^ fimm qbc]b b[m ni \_ l_jf[]_^*

<m [h _r[gjf_ i` nbcm nsj_ i ` jli\f_g( f_n om koin_ nb_ ][m_ i` N* O*( [ aclf i`
5( qbim_ mfcj ][oabn `cl_ `lig [h _f_]nlc] b_[n l[^ c[ ni l ][omcha m_p_l_ $2,! . h^)
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[h^ /l^)^_al__% \olhm( fi][fct[ncih6 `[]_( h_]e( nlohe( _rnl_gcnc_m* Ob_ aclf q[m [ ^ )
g cnn_^ [h^ [`n_l 5 q__em i` nl_[ ng _hn ^cm]b[la_^* ?olcha nb_ `clmn ]b_]e)oj $<oa* -(
-534%( m][lls ]ihnl[]nol_ i` nb_ `lihn mc^_ i` nb_ h_]e q[m `ioh^( [ ]ih^cncih qbc]b
e_j n [aal[p[ncha qcnb nb_ mblchecha i` `[]c[f al[`n_^ [l_[( nbom mcgofn[h_iomfs

A ca * /*6 K [ n c _ h n N* O *( l _ [ ^ s `i l l_ ] i h m nlo ] ncp _ i j _ l[ n ci h ih nb _ h _]e * à
A ca * 0*6 K [ n c _ h n N* O * ( m ] [ l l s [ l _ [ i h nb _ h _ ] e _ r ] c m _ ^ à _ h ^ i nl[ ] b _ [ fch no \ [ n ci h j _ l `i lg _^

[aal[p[ncha _]nlijc[ i ` nb_ fiq_l _s_fc^m qbc]b( biq_p_l( q_l_ hin [``_]n_^ \s nb_
\olhm* Jh <oa* /( -534( nb_ `clmn l_]ihmnlo]ncp_ mola_ls q[m j_l`ilg_^ l_fc_pcha nb_
]ihnl[]nol_ ih nb_ h_]e qcnb nbc]e ^_lgi^_jc^_lg[f [onial[`n om_^ `il ]ip_l[a_*
Ph^_l F_n[g ch_ [h[_mnb_mc[( nb_ m][lm ih nb_ `lihn [l_[ i` nb_ h_]e q_l_ ch]cm_^
[h^ nb_ _^a_m q_l_ mjl_[^ [j[ln ni [ ^cmn[h]_ i` -, ]g* R cnb nb_ ]ihnl[]nol_ nbom
l_fc_p_^( _h^inl[]b_[f ch no\[ncih q[m chnli^o]_^ $?l* ïnolg[% [h^ [ >_ffih[ cgjlchn
n[e_h mi nb [ n [ f[g ch[n_^ ]iff[l ]iof^ \_ g[^_ $?l* =fyb[%* Ob_ mo\m_ko_hn ]iolm_
chpifp_^ l_]ihmnlo]ncp_ mola_ls ih \inb ]b__em [h^ ojj_l _s_fc^m* < hog\_l i`
molac][f ij_l[ncihm qcff `iffiq ohncf nb_ _h^ i` jo\_lns ni e__j oj qcnb nb_ ]bcf^åm
aliqnb [h^ ^_p_fijg_hn*

Ob_ mcno[ncih cm g[^_ j[lnc]of[lfs b[l^ qb_h [ ]bcf^ l_[]b_m nb_ [a_ i` \_]igcha
[q[l_ i` nb_ `[]n nb [ n nb_ [``_]ncih jl_p_hnm bcg il b_l `lig e__jcha hilg[f mi]c[f
l_f[ncihmbcjm* Obcm( ch no lh ( g [s f_[^ ni [ a_h_l[f ^_n_lcil[ncih i` nb_ [^if_m]_hnåm
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jms]bc] ]ih^cncih [h^( ]ihm_ko_hnfs( ni a_h_l[ffs f_mm_l l_mcmn[h]_ ni nb_l[js* Obcm
j[lnc]of[l gig_hn cm _mj_]c[ffs ]lcnc][f ch ]bcf^l_h [jjli[]bcha nb_ [a_ i` jo\_lns*
Ciq_p_l( nb_l_ [l_ hog_liom i` ][m_m i` mo]b m_p_l_ [``_]ncih \_cha g[^_ oj
`il \s nb_ [^if_m]_hn j[nc_h n nblioab ]igj_hm[nils g_]b[hcmgm qbc]b( ih nb_ ]ihn)

A ca * 1 *6 K [ n c _ h n N* O *( n l [ h m j f[ h nm m o no l _ ^ ch ni nb _ ^ _ `_ ] n* à A ca * 2 *6 K [ n c _ h n N *O * (

[ a _^ 5( `i ffiq cha g i l_ l_ ] i h m nlo ] ncp _ mo la _ ls à [ o ni a l[ ` nm [ ^ ^ _ ^ ni `[ ] c[ f l_a ci h

l[ls ( [l_ ]ih^o]_^ ni [ jimcncp_ no lh ch nb_ il^_l i` jlcilcnc_m [h^ p[fo_m( ni [h ch )
n_hmcp_ ilc_hn[ncih niq[l^m [ j[lnc]o f[l ai[f ch fc`_( [m q_ff [m ni nb_ []]_jn[h]_
i` ]b[ha_^ fcpcha ]ih^cncihm* G_h^cha mojjiln ni mo]b ]igj_hm[nils g_]b[hcmgm
\_fiham [giha nb_ hi f_mm cg jiln[h n n[mem i` nb_ ^i]nil* No]]_mm`of nl_[ ng _hn
qcff [fmi ^_j_h^ ni [ f[la_ _rn_h n ih aii^ bog[h l_f[ncihm \_nq__h nb_ g_^c][f
[h^ j[l[g_^c][f m n[ `` ih nb_ ih_ b[h^ [h^ nb_ j[ nc_h n ih nb_ inb_l b[h^* Ob_cl mi)
]c[f chn_ll_f[ncihmbcj cm \ocfn ih gono[f l_mj_]n à ih nb_ ^i]nilåm bog[h_ [ nncno^_
ni nb_ j[nc_h n( [h^ ih nb_ j[ nc_h nåm [\mifon_ ]ih`c^_h]_ ch nb_ ^i]nil* <m `il nb_
^i]nil il mola_ih( nbcm cm ]ih^cncih[f ih \[m][ _nbc][f [nncno^_m chb_l_hn ch nb_
g_^c][f jli`_mmcih [m mo]b*

Ob_ mcno[ncih qcff \_ ^c``_l_hn ch ]iohnlc_m qb_l_ nb_ ^i]nil)j[nc_hn l_f[ncihmbcj
cm oh[\[mb_^fs \[m_^ ih ]igg_l]c[f ]ihmc^_l[ncihm* Ob_ lof_m i` mo]b l_f[ncihmbcj
[l_ ^_n_lg ch_^ \s fcmnm i` j_]ohc[ls ]b[la_m `il b_[fnb m_lpc]_m( [ ]cl]ogmn[h]_
qbc]b g [s jlip_ ni \_ [ m_lciom ]igjfc][ncih `il nb_ ]iolm_ i` l_]ihmnlo]ncih [h^
l_b[\cfcn[ncih * Kms]bc[nlc] ]igjfc][ncihm chpifpcha `l_ko_hn moc]c^_m nbom i\m]ol_
qb[n_p_l aii^ l_mofnm b[p_ \__h []bc_p_^ ch nb_ nl_[ ng _h n i` nbim_ m_p_l_fs
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\olh_^* Dh iol iqh ]fchc][f qile nb_l_ cm hi l_]il^ i` j[nc_h n moc]c^_ `il q_ n_h^
ni j_l`ilg l_]ihmnlo]ncp_ ij_l[ncihm mi fiha [m iol _rj_lc_h]_ j_lgcnm g__ncha
nb_ j[ nc_h nå m ch^cpc^o[f h__^m l_kocl_g_hnm* < hog\_l i` mo]b jli\f_gm [l_ hih)
_rcmn_hn ch [ mi]c_ns qb_l_ g_^c][f ][l_ cm `l__ [h^ qb_l_ cn b[m \_]ig_ [h
chn_al[f j [ ln i` fc`_ ch mi]c_ns*

E * C*

N P H H < M T

Ob_ [onbil_mm_m [h[fst_ jimn)\olh ]ih^cncihm l_koclcha mj_]c[f n_]bhcko_m
ch l_j[cl ij_l[ncihm( koincha nb_ ][m_ i` [ 5)s_[l)if^ aclf qb_l_ _h^inl[]b_[f ch no )
\[ncih q[m g[^_ jimmc\f_ \s nb_ [mmcmn[h]_ i` [ mola_ih* @gjb[mcm cm f[c^ ih nb_
[^p[hn[a_m i ` nb_ mi]c[fcmn b_[fnb ][l_ msmn_g j_lg cnncha mo]b ij_l[ncihm []]il^cha
ni nb_ j[ nc_h nåm iqh h__^m l_a[l^f_mm i` ]imn*

M x N P H x

JYjla[m dYjalvk ë Yf]kl` vka] \Yfk dY hvjag\] j][gfkljm[lan] ]f [Yk \]k Zjôdmj]k _jYn]k

E { ] b i p y @ * ( F i h c a i p y M *

G å[ l nc] f_ n l [ c n _ f_m z n[ n m [ j lù m f_ \ l¢ f_g _h n ko c _r ca _h n f_m [\ i l^ m mjz] c[or j _ h ^ [h n
f_m i j z l[ n ci h m l_ ] i h m ng ] n cp _ m * Jh g i h nl_ f_ ][m ^ åoh _ g [ f[^ _ ^_ 5 [h m i} cf [ z nz jimmc\ f_
^ _ lz [ f cm _ l D åch no \ [ n ci _ h ^ i nl[ ] b z [ f_ _ h [ mm cm n[ h ]_ ^ åo h ]b clo la c_h * Jh `[ cn l_g [ lk o _ l
f_m ]i nz m j i m cn c`m ^ _ f[ m [ h nz j o \ fck o _ mi ] c[ fcm n_ k o c j _ lg _ n ^_ j [ l_ cff_ m ch n_ lp _h nci h m
_h [ ]] i l^ [p _] f_m \ _ mi ch m ^_m g [ f[ ^ _ m *

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

<]kgf\]j`]al]f \]j ; fYkl`]ka] ae T]aljYme \]j Q a]\]j`]jkl]ddmf_ Z]a k[`o]j]f
P]jZj]ffmf_]f

E { ] b i p y @ * ( F i h c a i p y M *

? _ l < l nce _ f \ _ b [ h ^ _ fn U o m ny h ^ _ h [ ] b Q _ l\ l_h hoha _h ( ^ c_ \_ c ^ _h R c_^_lb_ lmn_ f)
fo h a mi j _ l[ n ci h _ h _ ch mj_t c_ ff_ m C _ l[ h a _ b _ h _ l`i l^ _ lh * @ m q cl^ [ o ` ^_h A [ ff _ ch _ l h _oh
E [ b l _ [ f n_ h K [ n c_ h n ch b ch a _q c_ m_h ( qi _h ^ i nl[ ]b _ [ f_ Dh no \ [ n ci h \_ c ^ _ l < mmcmn_ht _ch_m
> b clo la _h ^ o l] b a _ `o b l n q _ l^ _h e i h h n_ * ? c_ < o ni l_ h b _\ _h ^ c_ Q iln_ cf_ ^_m mit c[ fcm nc)
m] b _h B _ mo h^b _ cnmq _m_h m b _ lp i l ( ^ c_ ^ c_m_ @ cha lc``_ h [ ]b ^_g = _^o l`h cm ^_m K [ nc_ h n_ h
_ lg ia fc]b _h *

M @ N P H @ I

JYjla[m dYja\Y\]k \] dY Yf]kl]kaY ]f ]d h]jag\g \] j][gfkljm[[axf \] dYk im]eY\mjYk _jYn]k

E { ] b i p y @ * ( F i h c a i p y M *

@ f [ l nc] o fi n l [ n [ mi \ l_ n[ f_ m _ m n[ ^ i m ^ _ mjo z m ^_ k o _g [^o l[ m ko_ l_k o c_ l_h _mj]]c[f_m
j li ] _^ cg c_ h ni m [ f l_ [ fct [ lm_ f[ l_ ]i h m nlo ] ] c| h j fy m nc] [ * N_ m_`c[ f[ _f ][mi ^_ o h [ j [ ] c_h n_
^_ h o _ p _ [ û i m ^ _ _ ^ [ ^ _h k o _ m_ j o ^ i ff_ p [ l [ ][\i f[ ch no \ [ ] c| h _ h ^ i nl[ k o _ [ f ]ih
[ m cm n_ h ] c[ ^ _ o h ] clo d[ h i * N_ ^ _ m n[ ] [ h fim fia lim ^_ f[ g _^ c] {h [ mi ] c[ fcm n[ ko_ j i m c\ cfcn[
f[ l_ [ fct [ ] c| h ^ _ _ m n[ m ch n_ lp _h ] ci h _ m m_ a } h f[ h _]_ mc^ [^ ^_f j [ ] c_h n_ *

? l* @ *E {] b i p y ( P h cp _ l m c ns C i mj cn[ f -,( ï li \ y li p [ 1,( -,, ,, K l[ a o _ -,( > t_]bimfip[e c[
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C H G ? G I LC ;G

Jh I ip _g \ _ l -4( -535( H [lc_ > b s )
n c fi p y ( H * ? *( >N]* f_ ` n nb _ l[ h e m i ` > t_]bi )
m fi p [e j f[ m nc] mo la _i h m `i l _p _ l * Nb_ q [m
ih_ i ` nb _ a _ h _ l[ nci h i ` mo la _i h m nl [ ch _ ^
\ s < ][^ _g c] c[h A * = o l c[ h ( nb _ `i o h ^ _ l
i ` nb cm fch _ i ` mj _ ] c[ fct [ nci h *

< ` n_ l g i l_ nb [ h [ ^ _ ][^ _ i ` j l[ ] n c] [ f
q i le ch a _h _ l[ f m o la _ ls [ h ^ n l [ o g [ ni fi a s
[ n K li ` * I i p [ e åm ch m n c no n_ ( ? l* > b s ncfi p y
\ _ ][g _ k o [ fc` c_^ ch nb _ `c_f^ i ` j f[ m nc]
mo la _ ls * D h nb _ s _ [ lm -502 à-504 mb _ q [m
ch ] b [ la _ i ` nb _ F s di p b i mj c n[ f ^ _ j [ l ng _ h n
i ` j [ _ ^ c[ n l c] [ h ^ j f[ m nc] mo la _ ls * A lig
nb _ l _ mb _ q _h n \ [ ] e ni = lh i ni b _ fj
K li ` * F [ l ` ce \ o c f^ o j [ mj _] c[ fct _^ ] fch c][ f
^ _ j [ l ng _ h n [ n = lh i )F ly fi p i K i f_ * D h
-511( mb _ l_ no lh _ ^ ni b _ l i lca ch [ f j f[ ] _ i `
q i le ( nb _ M _ m_ [ l] b D h m n c no n _ i ` O l [ o g [ )
ni fi a s [m c n cm hiq * < fiha mc^ _ b _ l ] fch c][ f
q i le mb _ ^ _ p i n_ ^ [ a l_ [ n ^ _ [ f i ` _ ` `i l n
ni l_ m_ [ l] b [ ] n cp cn c_ m * D h -52/( mb _ mo ] ] _ mm )
`o f fs ^ _ `_h ^ _^ b _ l ^ cm m _ l n[ n ci h â < o ni )
cg g oh ct [ nci h K li ]_ mm_ m [ h ^ O b _ cl @ ` `_ ] n
ih R io h ^ C _ [ f ch a ä [ m [ nb _ m cm `i l b _ l
>N]* ^ _a l__ * D h nb _ m [g _ s _ [ l ( mb _ q [m
m _ h n [ m [ h _ r j _ l n i ` nb _ > t_]bi mfi p [e
H ch cm nls i ` C _ [ f nb ni H [a^ _\o la ( nb _
B ? M ( q b _ l_ mb _ `i o h ^ _ ^ [ h ^ q [m `i l
nb l _ _ s _ [ lm ch ] b [ la _ i ` nb _ ` clm n mj _] c[ fct _^
q [ l^ i ` j f[ m nc] mo la _ ls [ n nb _ fi ][ f ^ _ )
j [ l ng _ h n i ` mo la _ ls * C _ l p _ ls mo]]_mm`o f
q i le q [m [q [ l^ _ ^ m_ p _ l[ f b ca b B? M
^ cm n ch ] n ci h m * < ` n_ l b _ l l _ no l h b ig _ mb_
l_ mog _^ q i le ch nb _ M _ m_ [ l] b D h m n c no n _
i ` O l[ og [ ni fi a s q b_ l_ mb _ ^ _ p i n_ ^ b _ l )
m_ f` ni l_ m_ [ l] b q i le q b c]b mb _ ] i h nch o _ ^
_p _h [ ` n_ l l _ n c l _g _ h n o h n c f ^ cm_ [ m_ j l _ p )
_ h n_ ^ b _ l `lig ^i ch a mi*

? l* > b s ncfi p y j l_ m _ h n_ ^ q _ff i p _ l 1,
f_ ] no l_ m [ h ^ j o \ fcm b _ ^ 13 m] c_h nc` c] j [ j _ lm
[ h ^ m no ^ c_ m [ n b ig _ [ h ^ [ \ li [ ^ * Nig _
i ` nb _g l_g [ ch _ ^ oh `ch cmb _^ * N b_ [fmi
j o \ fcm b _ ^ g [h s l_p c_q m i ` `i l_ ca h f c n _ l [ )
no l _ [ h ^ ch n_ lh [ n ci h [ f ]iha l_mm_m ( [ h ^
m j _ h n n_ h s _ [ lm j l_ j [ l ch a [ \ m n l [ ] nm `lig
nb _ `c_f^ i ` j f[ m nc] mo la _ ls `i l @ r ] _ lj n[
H _^ c][ *

? l* > b s n c fi p y åm ] fch c][ f m no ^ c_ m q _l_
^ _ p i n_ ^ g [ ch fs ni j [ _ ^ c[ n l c] mo la _ ls
$] l[h ci m n_h i m_ m ( j ni m cm i ` nb _ _s_ fc^ m (
[ nl _ m c[ i ` nb _ [ o ^ c ni l s g _ [ no m ( b [ _g [h )
a cig [m ( b [ h ^ \ o lh m ( _ n] *% [ h ^ ni me ch
n l [ h m j f[ h n i j _ l[ n ci h m \ i nb ch j f[ m nc]
mo la _ ls [ h ^ ch a _h _ l[ f m o la _ ls [ h ^ ch
nl[ og [ ni fi a s * J ` j [ l n c] o f[ l mcah c`c][h]_
[ l_ g [ ch fs b _ l m no ^ c_ m i ` nb _ ]ig j f_r
j li \ f_g m i ` [ o ni [ a a l_ m m ci h [ h ^ ] ig j [ n c )
\ c f c ns i ` ncm mo _ m *

? l * > b s ncfi p y b [ ^ [ q _ff ^ _p _ fi j _^
m_h m_ i ` n_ [ g q i le [ h ^ i ` j o n n ch a ni a _ )
nb _ l [ h ^ a cp ch a a o c^ [h ] _ ni s i o h a ]i)
q i le _ lm ( i ``_ lch a nb _g m_ f`f_ mm fs g o]b
i ` b _ l _ r n_ h m cp _ ehiq f_^ a _ [ h ^ l c] b _ r )
j _ l c_ h ] _ \ o n [ fmi m _ n n ch a [ h ch p [ fo [ \ f_
_ r [g j f_ i ` g i ^ _ m ns ( j l_ ] cm ci h ( g _ n c )
] o fi o mh _ m m ( [ h ^ `_ lp i o l `i l l_ m_ [ l] b q i le *
Nb_ q [m [ fmi [ h _ r [g j f_ ch b _ l e ch ^ (
nb i o a b n`o f [ j j li [ ] b ni b _ l j [ nc_ h nm *

O b _ ^ _ [ nb i ` ? l * H * > b s ncfi p y cm
[ m[ ^ ^ _ j [ l no l _ ` lig nb _ l [ h e m i ` > t_]bi )
m fi p [ e j f[ m nc] mo la _i h m i ` [ e ch ^ [h ^
_ r k o cm cn_ b og [ h \ _ ch a mo ] b [ m ] [h h _p _ l
\ _ `i la i nn_ h * N b_ ^ _ m_ lp _ m ni \_ j [ c^ io l
b ig [a _ *

K li ` * C * K _ ñe i p y ( H* ? *( ? lN ] *

-4.



H ? Q < I I E M

<mjfk5 F * O li mb _ p ( K o \ fcmb _ lm 6 H _^ cnm ch[
c `s m e o f no l[ ( Ni `c[ ( -535*

< mg [ ff)m ct _ ( m cr ns )j [ a _ j o \ fc] [ nci h
ch n_ h ^ _ ^ \ s nb _ [ o nb i l ( [ j f[ m nc] mo la _ih
i ` Q [ lh [ ( = o fa [ l c[ ( `i l nb _ a _h _ l[ f j o \ fc]
[ j l_ m _ h n_ ^ ch [ m] c_h nc` c] j i j o f[ l m ns f_ *

D h ] b [ j n_ l - nb _ [ o nb i l ^ _ m] lc\ _ m nb _
m n l o ] no l _ [ h ^ `o h ] nci h i ` me ch `i l _p _ ls
f[ sg [ h ni o h ^ _ l m n[ h ^ ( f cm n ch a nb _ ][o m_m
[ h ^ ns j _ m i ` \ og m ( nb _ m cah c`c][h]_ i ` nb _
_ r n_ h n [ h ^ ch n_ h m c ns i ` \ o lh m l[ h a ch a `lig
-mn)^_a l__ ni 0 nb )^ _a l_ _ f_m ci h m ( [ ^ l [q )
ch a [ n n _ h n ci h ni nb _ ^ c``_ l_h ]_ m [ h ^ ni nb _
mcah c`c][h]_ i ` nb _ \ o lh _ ^ j [ n c _ h n åm [a_*

O b _ l_ cm [ q _ff \ [ f[ h ] _ ^ ] b [ j n_ l ih nb _
\ o lh ^ cm_ [m_ ( c nm ^ _ p _ fi jg _h n [ h ^ a_h _ l[ f
_ c` `_ ] n i h ch n_ lh [ f i la [ h m i ` nb _ \i^s *
? l* O li mb _ p a cp _m [ f cm n i ` nb _ j lch ] cj f_ m
i ` ` cl m n [ c^ q b c] b b _ ]f[mm c`c_m [ m f[ s [ g _^ )
][ f ns j _ m i ` [ c^ ( [ h ^ ` clm n [ c^ ch g o fn cj f_
\ o lh m *

= o lh n b _ l [ j s cm ^ cp c^ _ ^ ch ni n i n[ f ( fi][ f
[ h ^ mo la c] [ f $ [g j o n[ n ci h ( h _ ] l_ ] nig s ( [ h ^
^ c` `_ l_ h n ns j _ m i ` n l [ h m j f[ h n[ n ci h % *

O b _ h _ r n ] b [ j n_ l i o nfch _ m nb _ j i m m c\ cf c)
nc_ m i ` l _ b [ \ c f c n[ n ci h ch nb _ l[ j _ o n c] [ f ch )
m n c no n_ m [ m q _ff [ m ch m n lo ] n ci h m ih biq ni
n[ e _ ] [ l_ i ` nb _ me ch [ h ^ m] [ lm ch nb _ j [ )
n c _ h n m å b ig _m *

O b _ l_ [ l_ [ fmi [ ] ] i o h nm i ` nb _ [ ` n_ l )
_ ``_ ] nm q b c]b ch g i l_ _r n_h m cp _ \ o lh m
g [ s f[ n _ l [ ` `_ ] n \ fi i ^ ] cl] o f[ n ci h ( nb _ o l c )
h [ l s n l [ ] n ( n b _ f cp _ l ( i l [ a a l[ p [ n_ ] i h )
] ig cn[ h n [ l n_ l ci m ] f_ li m cm ( nb _ j [ n c _ h n åm
g _ h n[ f ] i h ^ cn ci h ( _ n] *

O b _ f[ m n nq i ] b [ j n_ l m ^ cm]o mm g _ nb i ^ m
i ` q i le ch a ] [ j [ ] c ns l [ n ch a [ h ^ j l_ p _ h nci h
i ` mo ] b a l[ p _ ch do l c_ m * O b _ l_ [ l_ _r [g j f_ m

n[ e _ h `lig nb _ [ o nb i l åm iq h [ h ^ `i l_ cah
j l[ ] n c] _ ( [ m q_ff [ m mig _ i ` nb _ m n[ ncm n c] [ f
^ [ n[ *

O b_ \iie cm q l cn n_ h ch [ ]ig jl_b_h m c\ f_
q [s ni m[ n cm `s f[ s ]o lci m cns ( [ h ^ nb _ l_ cm
[ q _ [ fnb i ` nb _ f[ n_ m n ch `i lg [ nci h ih nb _
mcah c`c][h]_ [ h ^ n l _ [ ng _ h n i ` \o lh m * D n cm
\ i o h ^ ni m_ lp _ cnm j o lj i m_ [m `[ l [ m nb _
a _h _ l[ f j o\ fc] cm ]ih ]_ lh _^ ( nb i o a b cn
mb i o f^ \_ _k o [ ffs [ n n l [ ] n cp _ _p_h `i l nb i m_
q bi n l _ [ n \ o lh m j li `_mmcih[ ffs *

K li ` * C * K _ ñe i p y ( H* ? ç ? l N]*
C o m ch _ ] e y 0

-/, ,, K l[ a o _ /( > t_]bi mfip[e c[

Mmj_]jq g ^ l`] =d]^l JYdYl]6 ï* ? _ g dz h (
K o \ f cm b _ l m 6 Jmp _ n[ ( H [ lnch -535*

O b_ \iie q cnb c nm 4. j[a_m i ` n_ r n [ h ^
-,3 f c n_ l [ ls l_ `_ l_h]_m cm j l ch n_ ^ ih a fimms
j [ j _ l ch nq i ]i fog hm à ch N fip[e [h ^
ch @ h a fcmb * O b _ l_ [ l_ .2 j b i ni a l[j b m [h ^
]i fio l_^ ^ l[q cham*

N _] ncih - cm ^ _p i n_^ ni nb _ b cm ni ls i `
] f_ ` n j [ f[ n_ mo la _ ls q cnb nb _ [ o nb i l j [s ch a
^ _ m_ lp _^ [ n n_ h n ci h g [ ch fs ni nb i m_ n_ ] b )
h ck o _ m q b c]b l_ j l_ m_ h n_ ^ j lia l_mm [h ^
cg j li p _g _h n*

N _] nci h . cm [ p [ fo [ \ f_ j l_ m_h nci h i ` nb _
`o h ] nci h [ f [ h [ nig s i ` nb _ j [ f[ n_ q cnb
^ _ m] lcj nci h m i ` nb _ mb [j _ ( [ h ]bi lch a [h^
`o h ] nci h i ` nb _ g om] f_ n cm mo _ ch pi fp _^ (
[m q _ff [ m i ` \ fii^ [ h ^ h_ lp _ mo jj fs * O b_
[ o nb i l ^q _ffm _ mj_] c[ ffs ih nb _ g _]b [h cmg
i ` nb _ h [ mi j b [ ls h a _ [ f ] fi mo l_ q b c]b cm i `
j [ l n c] o f[ l cg ji ln[ h ]_ `i l m[ n cm `[ ] ni ls
mj _ _ ]b [ ` n_ l i j _ l[ nci h *

-4/



N _] nci h / ]ip_lm nb _ j [ nb i fi a c] [ f) [ h [ )
nig c] [ f [ mj _ ] nm i ` ] f_ ` n j [ f[ n_ [ h ^ nb _
\ [ m c] j l ch ] cj f_ m [ h ^ n_ ] b h ck o _ m i ` j [ f[ ni )
j f[ m ns * Nig _ i ` nb _ ]i h ^ cnci h m h _ ]_ mm[ ls
`i l m [ n cm ` [ ] ni ls j [ f[ n_ `o h ] nci h [ l_ [ h [ fs t )
_ ^ q cnb j [ l n c] o f[ l [ n n _ h n ci h ^ _ p i n_ ^
ni nb _ ch ] cm ci h i ` h _ lp _ )p [ m] o f[ l \ o h ^ f_ m
[ m j _ l`i lg _^ ch nb _ F c f fh _ l )R [ l^ cff p _ l )
m ci h i ` Q àÇ T [ h ^ R à T j f[ m n c] i j _ l )
[ nci h m * K li `_ mmi l ? _g dz h ( q bi b [ m j _ l )
`i lg _^ q _ff i p _ l ih_ nb i o m [ h ^ mo ] b i j _ l )
[ nci h m m ch]_ -51-( cm [ `_ lp _ h n \ _ fc_ p _ l ch
nb cm [ m s _ n h i n a _ h _ l[ ffs o m_ ^ n_ ] b h ck o _ *
O b _ K l[ a o _ = o l c[ h m]bii f( `i l ch m n[ h ] _ (
j l_ `_ lm mb c` n ch a nb _ j [ f[ n_ q b cf_ g _ l_ fs
f c` n ch a nb _ `[ m] c] o fc q c nb i o n m_p _ lch a nb _g
o m ch a j l cg [ ls j b [ ls h a i j f[ m ns ch p i fp ch a
nb _ o m_ i ` [ g i^ c`c_^ o j j _ l)j _ ^ c] f_ ^ `f[j *

D h nb _ f[ m n m_ ] nci h nb _ [ o nb i l ^ _ m] lc\ _ m
nb _ F cffh _ l )R [l^ cff n_ ] b h ck o _ ( q b c]b b _
b cg m_ f` b [ m g i^ c`c_^ ch ^ _ n[ c fm ( ` lig nb _
l_ k o cl _ ^ ch m n l o g _ h nm ( j [ n c _ h n j i m cn ci h ch a (
h [ l]i m cm ( ni h a o _ b [ h ^ fch a ( o j ni nb _ i j _ l )
[ n ci h j li j _ l * @ p _ h _rj _ lc_h ] _^ mo la _i h m
[ l_ f ce _ fs ni `ch^ ch nb cm j [ l n c] o f[ l m_ ] nci h
[ h og \ _ l i ` c^ _[ m ni _ h l c] b [ h ^ `[ ] c fc n[ n_
nb _ c l i j _ l[ n ci h n_ ] b h ck o _ * O b _ l_ [ l_ b ca b fs

ch m n lo ] n ci h [ f ] [ j nci h m mo j j f_g _h nch a nb _
] i fi o l_ ^ ^ l[q ch a m * < m nb _ h [g _ i ` nb _
[ l n c m n cm h i n a cp _h ch nb _ \ i i e D mo j ji m_
c n g o m n \ _ nb _ [ o nb i l b cg m_ f` *

K li `_ mmi l ? _g dz h ( [ h _ r j _ lc_h ] _^ j f[ m nc]
mo la _i h ( ^ _ m_ lp _ m [ a l _ [ n ^ _ [ f i ` ] l_ ^ c n `i l
nb _ _ m n[ \ f cm bg _ h n [ h ^ ^ _ p _ fi jg _h n i `
j f[ m nc] mo la _ ls ch N fi p [e c[ q b_ l_ b _ b [ m
n l [ ch _ ^ [ h og \ _ l s i o h a _ l j f[ m nc] mo la _h i m *
C cm \ i i e cm [ ] i h nl c\ o n ci h ni i o l mj _ ] c[ fct _^
f c n _ l [ no l _ ch n b [ n c n ch ] fo ^ _ m nb _ ^ _ m] l cj n ci h
i ` nb _ [ o nb i l åm iq h g i^ c` c] [ n ci h i ` [
mo]]_mm `o f n_ ] b h ck o _ * K _ lb [ j m b _ mb i o f^
b [ p _ ch ^ c] [ n_ ^ à ch [ f[ la _ l a li o j i ` j [ )
n c_ h nm à biq b _ g [^ _ mo l_ n b [ n nb _ j [ )
n c_ h nm b [ ^ h i n ^ _ p _ fi j _^ d[q a liq nb ^ cmi l^ )
_ lm f[ n_ l i h ch fc`_ ( b cm iq h l_ mo f nm i `
j i m ni j _ l[ n cp _ h _o li fi a c][ f ch p _ m nca [ nci h (
i l j b i h c[ n l c] [ mm_ m mg _h n [ ] ]i l^ ch a ni nb _
o mo [ f ] l cn_ l c[ * D h g s ij ch ci h ( nb _ l_ [ ^ _ l
q io f^ [ fmi \ _ ch n_ l_ m n_ ^ ni e h iq g i l_
[ \ i o n nb _ [ o nb i l åm ] i i j _ l[ nci h q cnb F l_ )
g _h [ e [ h ^ B l__q _ ih _r j _ l cg _h nm ] i h )
^ o ] n_ ^ ch nb _ P N< *

K li ` * C * K _ ñe i p y ( H* ? *( ? l N]*
C o m ch _ ] e y 0(

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

-40



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

= I H N ? H N M

A g d\ kl] af D)' B Yfm krc a]o a[r G)5 M a_ f a^a[ Y f [] g^ @ Y[aY d J dY kla[ Ih]jYlagfk af J`qka[Y d

Yf\ M g[ aY d L ] ` Y Z a d a l Y l a g f )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,-4

A g d\ kl] af D)' Ejmc D)' DYfmkr]o kcY Q)5 =gehd]p Nj]Yle ]fl g ^ = d]^l Fah Yf\ = d]^l

J Y d Y l ] ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),./

EgZmk E)' F a[rf]jkc a ;)' M l]h f a]o kc a D)' =`Yjcg Q)5 G YfY_]e ]fl g ^ CkdYf\ Yf\ @j]]

> gjkY dak J ]\ ak @ dYh k af Mmj_]jq g ^Fgo]j? p l j ] e a l a ] k )))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,.3

< ajqmcgn G) F)' >e aljq]n A) C)5 L ]Zm ad\ af_ g ^ @j]] Mc af ;mlg_jY^lk Yf\ g ^ Mc af af

>gfgj M al] k Zq <mjf C f b m j a ] k )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),/4

CdarYjgn A) ;)' T m ke Yfgn al[` @) H )' G Yjc`Yk`gn ;) G)' E `]dae kc aa ;) G)' F ]nala(

f Y F) E`)' ; rjYhc af C) C)5 L ][gf kljm [lagf g^ FYj_] > ]^][ lk g^ <dgg\ P ]kk] dk gf

? p lj]e ala] k Zq e ]Yf k g ^ Y AjY\mYd> akljY[lagf #;f?ph]jae ]flY d M lm\q$ ) ) ,01

M ]]e Yf D)' E gf a_gnu L)' F qk]fcgnu C)5 @YlYd Iml[ge ] g^ = qlge ]_Ydgn ajmk Cf ^][ lagf k

af M ]n ]j] < m j f k ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,11

E gf a_gnu L)' > g daf Yqgnu C)5 < ag [` ]e a[Y d=`Yf_]k af<mjf(; ^^][l]\ Fan]j ) ) ) ,2,

D w[`gnu ?' E gf a_gnu L)5 M h ] [ a^ a[ @ ]Y lm j]k g ^ ; fY]kl` ]kaY af l`] L ][gfkljm[lagf

J]jag\ af M ]n ]j] < m j f k )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) ,22

C f G ] e g j a Y e )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),1-

H ] o < g g c k ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),1.



/1 ++0

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

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

?OLIJ?)

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

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

FOB;èIPC=? Å N?JFC=? H;> <?èPIO

=<GI@<KM<C<
<;FH?; JL;B; ( L?JL?M?HN;NCIH I@ =T?=BIMFIP;E MJ;M ;H> GCH?L;F MJLCHAM

,,+ +, JL;B; ,' J;ñÜçMEÖ ,, ( N?F?R5 ,-- -,0 ( =T?=BIMFIP;EC;


