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JnJnJnJnJnJnJnnJnJnJJǹ f̀f̀f̀f̀f̀f̀f̀f̀f̀fn_n_n_n_n_n_n_n_n_n_nn (c(c(c(c(c(c(c(c(c(cc(cc[)[)[)[)[)[)[)[[)[)[)[)[ fmfmfmfmfmfmfmfmfmfmmf `̀̀̀̀̀̀̀̀̀̀ililililililillilililii ___________mnmnmnmnmnmnmnmnmnmnmn[\[\[\[\[\[\[\[\[\[\[\fcfcfcfcfcfcfcfcfcffcfcmbmbmbmbmbmbmbmbmbmbmbm chchchchchchchchchchhchaaaaaaaaaaaaa h_h_h_h_h_h_h_h_h_h_h__h_qqqqqqqqqqqqq chchchchchchchchchccchch^o^o^o^o^o^o^o^o^o^oo^ mnmnmnmnmnmnmnmnmnmnmnlclclclclclclclclclclclcl _m_m_m__m_m_m_m_m_m_m_m_m)))))))))))
_p_p_p_p_p_p_p_p_p_pp_ _l_l_l_l_l_l_l__l_l_l_lsssssssssss _h_h_h_h_h_h_h_h_h_h_h]i]i]i]i]i]i]i]i]i]i]i]iolololololololololooloo [a[a[a[a[a[a[a[a[a[a[ _g_g_g_g_g_g_g_g_gg_g_gg_h_h_h_h_h_h_h_hh_h_h_hhhnnnnnnnnnn cmcmcmcmcmcmcmcmcmcmmcm aaaaaaaaaaacpcpcpcpcpcpcpcpcpcppp_h_h_h_h_h_h_h_h_h__h_hh++++++++ R_R_R_R_R_R_R_R_R_R_RR_R ^̂̂̂̂̂̂̂̂̂̂iiiiiiiiiii hihihihihihihihihihiinnnnnnnnnnnn
q[q[q[q[q[qq[q[q[q[q[qq hnhnhnnhnhnhnhnhnhnhhn nnnnnnnnnnnnb[b[b[b[b[b[b[b[b[b[b[b nnnnnnnnnn [h[h[h[h[h[h[h[h[h[h[h[ ssssssssss chchchchchchchchchchh^[^[^[^[^[^[^[^[^[^[[[^[mnmnmnnmnmnmnmnmnmnmnnmm lclclclclclclclclclclclc[f[f[f[f[f[f[f[f[f[f[fcmcmcmcmcmcmcmcmcmcmcc nmnmnmnmnmnmnmnmnmnmmbibibibibibibibibibibbiofofofofofofofofofofoo ^a^a^a^a^a^a^a^a^a^̂aa^aaiiiiiiiiiii [q[q[q[q[q[q[q[q[q[q[q[q[s[s[s[s[s[s[s[s[s[[ss[ss
`l`l`l`l`l`l`l`l`̀l`l`ligigigigigigigigigiggiggg RRRRRRRRRRRRRR_m_m_m_m_m_m_m_m_m_m_ nnnnnnnnnn =_=_=_=_=_=_=_=_=_=_=_== hahahahahahahahahahahaaahah [f[f[f[f[f[f[[f[f[f+++++++++ R_R_R_R_R_R_R_R_R_R_R_R_ qqqqqqqqqqqqq[h[h[h[h[h[h[h[h[[h[hnnnnnnnnnnn nininininininininiiii jjjjjjjjjjj_l_l_l_l_l_l_l_ll_l_l_lmomomomomomomomomomomomo[^[^[^̂̂[^[^[^[^[^[^[^̂̂___________
nbnbnbnbnbnbnbnbnbnbnb_g_g_g_g_g_g_g_gg_g_gg nnnnnnnnnnnnniiiiiiiiiii ]i]i]i]i]i]i]i]i]ii]iihnhhnhnhnhnhnhnhnhnhnh chchchchchchchchchhcho_o_o_o_o_oo_o_o_o_o_ nnnnnnnnnnnnb_b_b_b_b_b_b_b_b_b_bb_b_b clclclclclclclclclclcll \\\\\\\\\\\\omomomomomomomomomomoomomchchchchchchchchcchchchh_m_m_m_m_m_m_m_mm_m_m__ mmmmmmmmmmmm nbnbnbnbnbnbnbnbnbnbnbbb_l_l_l_l_l_l_l_l_l_l_ll_+_+_+_+_+_+_+_+_+__++_
DnDnDnDnDnDnDnDnDnDDnnn ccccccccccccmmmmmmmmmm hihihihihihihihihihiihiinnnnnnnnnn ihihihihihihihihihihihi fsfsfsfsfsfsfsfsfsfsfss [[[[[[[[[[[ kkkkkkkkkkkko_o_o_o_o_o_o_o_o_o_o_o_mnmnmnmnmnmnmnmnmnmnmnncicicicicicicicicicicicihhhhhhhhhhhh i`i`i`̀i`i`̀i`i`i`i`i`i` mmmmmmmmmmi]i]i]i]i]i]i]i]i]i]i]cicicicicicicicicicicci*_*_*_*_*_*_*_*_*_*__]i]i]i]i]i]i]i]i]i]i]] hihihihihihihihihihi*********
mcmcmcmcmcmcmcmcmmcmcm c]c]c]c]c]c]c]cc]c]c]] jjjjjjjjjjjjjlilililililililiilililii\f\f\f\f\f\f\f\f\f\f\f\\\ _g_g_g_g_g_g_g_g_g_g_g_g__g \\\\\\\\\\\\onononononononononnonon [[[[[[[[[[fmfmfmfmfmfmfmfmfmffmfmiiiiiiiiiii [[[[[[[[[[ kokokokokokokokokokokoo_m_m_m_m_m_m_m_m_m_m_mncncncncncncncncnccn ihihihihihihihihihihiihi iiiiiiiiiiii`̀̀̀̀̀̀̀̀̀ chchchchchchchchchchchchc ((((((((((
^i^i^i^i^i^i^i^i^i^i^iii]n]n]n]n]n]n]n]n]n]n]n]n]n] lclclclclclcclclclclcllch[h[h[h[h[h[h[h[h[h[[h ncncncncncncncncnncn ihihihihihihihihihihhhi \\\\\\\\\\\\\sssssssssssss [h[h[h[h[h[h[h[h[h[h[hhncncncncncncncncnccccn mimimimimimimimimimi]c]c]c]c]c]c]c]c]c]c[f[f[f[f[f[f[f[ff[f[[ ____________f_f_f_f_f_f_f_f__f__f_g_g_g_g_g_g_g__g_g_g_g__hnhnhnhnhnhnhnhnhnhnhnhnhnmmmmmmmmmmm [h[h[h[h[h[h[h[h[h[h[hh^̂̂̂̂̂̂̂̂̂̂
I[I[I[I[I[I[I[I[I[I[I[I[I[r[r[r[r[r[r[r[r[r[r[r[[[PnPnPnPnPnPnPnPnPnPnPnPn_m_m_m_m_m_m__m_m_mmm_ cccccccccccchnhnhnhnhnhnhnhnhnhnhnnhnniiiiiiiiiii nbnbnbnbnbnbnbnbnbnbnnbn _____________ sisisisisisisisisisiisiiohohohohohohohohohhohohohaaaaaaaaaaaa gcgcgcgcgcgcgcgcgcgcggg h^h^h^h^h^h^h^h^h^h^h^h^h^h mmmmmmmmmmm chchchchchchcchchchhch RRRRRRRRRRRRR_m_m_m_m_m_m_m_m_m_m_ nnnnnnnnnnn
=_=_=_=_=_=_=_=_=_=____hahahahahahahahahaahahh [f[f[f[f[f[f[f[f[f[f[[f++ D`D`D`D`D`D`D`D`̀̀D`D RRRRRRRRRRR_m_m_m_m_m_m_m_m_m_mmmnnnnnnnnn =_=_=_=_=_=_=_=_=_=_=_== hahahahahahahahahaahahaaah [f[f[f[f[f[f[f[f[f[f[f bbbbbbbbbbbbb[m[m[m[m[m[m[m[m[m[m[m[[ nnnnnnnnnniiiiiiiiii cgcgcgcgcgcgcgcgcgcggcggjljljljljljjljljljjljljljlipipipipippipipipipipp____________
c[c[c[c[c[c[c[[c[c[c[ [[[[[[[[[[[JJJJJJJJJJJJJmjmjmjmjmjmjmjmjmjmjmjb_b_b_b_b_b_b_b_b_b_b_b l_l_l_l_l_l_l_l_l_l_ll m)m)m)m)m)m)m)m)mm)) nnnnnnnnnnnnnnbcbcbcbbcbcbcbcbcbcbcbcmmmmmmmmmm chchchchchchchchchccchhc ^i^i^i^i^i^i^i^i^i^i^̂ii]n]n]n]n]n]n]n]n]n]n]nlclclclclclclclclclclcch[h[h[h[h[h[h[h[h[h[h[hh ncncncncncncncncccncncihihihihihihihihihihi iiiiiiiiiii`̀̀̀̀̀̀̀̀̀H[H[H[H[H[H[H[H[H[H[H[HHH[icicicicicicicicicicici mnmnmnmnmnmnmnmnmnmnnn
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aoR̀ ǹhi[ qb_h nb_ lof_ Dm mi mj_]c c̀]+
Mof_ /.3 m[sm7

ÑOb_ ^_\[n_ ih nb_ mojjf_g_hn[ls
al[hnm mb[ff \_ ]ih`ch_^ ni nb_ cn_gm
]ihmncnoncha nb_ m[g_ [h^ hi ĉm]ommcih
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&Nblc =cc̀ naq̀ nn Eb[<([1X
=b[a[fjol) qb_h cn ]onm mbiln nb_ fcg_
ih nbc( fch_ `lig =b[a[fjol ni A[l[ee[
=[ll[a_ \sg[hs g[hs biolm) \s .2 biolm
[h^ hin g_l_fs 2 biolm ; Rbs cm cn hin
\_cha ^ih_; ni [h^ \_bif^wOb_ B_h_l[f
H[h[a_l i` nb_ I+@+ M[cfq[s l[h ni
F[ncb[l [h^ [hhioh]_^) Ñ?ihán qills8
gs ^_[l `lc_h^m Kf_[m_ acp_ oj siol
[acn[ncih+ D ]iof^ hin [ffiq nb_ <mm[g
H[cf ni j[mm nblioab =b[a[fjol \_`il_ [
`_q gihnbmá(+ Ciq ][h b_ g[e_ nb[n
mn[n_g_hn ; &Cdj[hhkfj_edi', Dh nb_ h_q
ncg_*n[\f_ nb_ ncg_ q[m acp_h+ <h^) nbcm
\ol_[o]l[n q_hn [h^ g[^_ nb[n [hhioh*
]_g_hn oh^_l [ fgf_ jl_mmol_+ G_n g_
n_ff sio+ < al_[n [acn[ncih cm \ocf^cha oj
\_nq__h Encof ch @[mn =cb[l [h^=b[a[fjol+
@p_ls ^[s g_gil[h^[ [l_ \_cha m_hn
ni g_ [h^ D [g m_h^cha nb_g ih ni sio+
3nb ?_]_g\_l q[m nb_cl ^_g[h^m ^[s+
D` sio q[hn ^_gihmnl[ncihm [h^ mnij*
j[a_ i` nl[chm) hi\i^s ][h ^i cn \_nn_l
nb[h D [h^ nb_ j_ijf_ nb_l_8 D ][h [mmol_
sio [\ion nb[n+ Ni) jf_[m_ m__ nb[n
<mm[g H[cf j[mm_m nblioab Fcof [h^
=b[a[fjol) nb_ _[lfc_mn nb_ \_nn_l) ih cnm
h[nol[f Co_+ D ^i hin q[hn [hsnbcha
ohh[nol[f il oh^_l jl_mmol_+ =on qb[n
sio b[p_ m[c^ mbiof^ \_ cgjf_g_hn_^)
\_][om_ cn qcff `of`cf siol jligcm_ ni
nbcm Ciom_ nb[n sio q[hn ni fche nb_
Nn[n_ >[jcn[fm qcnb ?_fbc+ <mm[g [h^
@[mn =cb[l qcff ain nb_ `[mn_l nl[ch+
D` sio q[hn g_ hin ni ^i nb_ inb_l
nbcham) sio gomn [hhioh]_ cn _cnb_l ni^[s
il qcnbch [ `_q^[sm+ =on c` sio q[hn ni
m__ nb_ mnl_hanb i` iol ^_gihmnl[ncih
[h^ biq cn ][h \_ mnijj_^) sio qcff b[p_
ni ai ^iqh ni =b[a[fjol [h^ m[s) Ñ D
mb[ff j[mm nb_ nl[ch nblioab =b[a[fjol%(+

Jh nb_ I+ @+ M[cfq[sÉgs `lc_h )̂
Hl+ I+ F+ Nchb[ b[m m[c^ cn [lc^ g[hs
gip_qcff m[s cnÉqb_h qcff sio n[e_ oj
nbcm ]ihp_lmcih i` HB chni =B; Tio
b$p_ acp_h jlcilcns ni cn+ Ob_ qbif_ i`
PK hilnb i`B[ha_m [h^ =b[a[fjol mo``_l
\ jc _ j Tio m[s) nb[n cm [ \ca nbcha+ Tio
mbiof^ hin m[s) cn cm [ \ca nbcha [h^ sio
][hhin ^i cn8 <mm[g H[cf cm [ mg[fn ih_
[Å1 sio ][hhin ^icn+ Kf_[m_ ^i hin m[s
nqi h_a[ncp_m+ N[s nqi [``clg[ncp_m [h^
m`]iqsnglmnl_hanb [b^qcm^ig+ Kf_[m_ n[e_
YYnbfN\oc_[o]l[]s) nbcm\ca _gjcl_ J`

nb_ M[cfq[s=i[l^) qbc]b [^pcm_m sio nbcm
q[s [mn` nb[n q[s+ R_ [cni ^c ni n[j(
fc sio+ _ [g b[jjs sio b[p_ n[e_h
nb_ b_[^ i` ih_ i` \ol_[o]l[nm+ Kf_[m_
n[e_ g[hs gil_) c` nb_s ^ihin \_b[p_+

NCMD >+ O+ ?C<I?<K<I` >?b[l[*
jol[g'7 Ncl) nb_l_ [l_ ihfs `iol il
`cp_ qilem qbc]b b[p_ \__h g_hncih_^
ch nbcm mn[n_g_hn D ]ihal[nof[n_ nb_
Hchcmn_l ih b[pcha n[e_h oj
nb_ qile ih ]ihp_hcha nb_
Olcp[h^loc`lá@l[[eof[g fch_ chni =B+
=on D q[hn ni m[s nb[n qb_nb_l cn cm h_q
fch_m il ]ihp_lmcih) nb_s [l_ \_cha n[e_h
oj ihfs oh^_l jifcnc][f ch f̀o_h]_+ Himn
i` nb_ inb_l cgjiln[hn qilem ih n\_
l[cfq[sm [l_ f_`n ion+

D q[hn ni cgjl_mm ih bcg nb[n mig_
i` nb_ fiha*mn[h^cha ^_g[h^m i` O[gcf
I[^o b[p_ ni \_ n[e_h chni ]ihmc^_l[*
ncih+ Ob_ HB fch_ \_nq__h Olcp[h^log
[h^ H[^l[m mbiof^ \_ ]ihp_ln_^ chni =B+
Ni [fmi nb_ fch_ `lig >icg\[nil_ ni
?ch^caoff+

Ob_>_hnl[f Bip_lhg_hn b[p_ jligcm_^
[ mn__f jf[hn [n N[f_g+

<n nb_ m[g_ ncg_) nb_l_ cm [hinb_l
ch^omnlc[f ]igjf_rg I_sp_fc qb_l_ .5)---
qile_lm [l_ _gjfis_ +̂ Ob_ _rcmncha fch_
\_nq__h N[f_g [h^ I_sp_fc cm g_nl_)
a[oa_+ Dn mbiof^ \_ ]ihp_ln_^ chni \li[^*
a[oa_ ni _h[\f_ nb_ gip_g_hn i` aii^m
[h^ ]i[f ni N[f_g+

C_l_ .q[hn ni g[e_ [ ]igjf[chn nb[n
nb_ l[cfq[sm ^i hin a_h_l[ffs j[s go]b
[nn_hncih ni nb_ `[]cfcnc_m [h^ [g_hcnc_m i`
nb_ l[cfq[s) _gjfis__m+ D qcff acp_ ih_
]ih]l_n_ chmn[h]_+ Kinb[hol cm [ l[cfq[s
mn[ncih nbl__ gcf_m [q[s `lig >icg\[nil_+
<\ion .5)--- l[cfq[s _gjfis__m [l_ l_mc^*
cha nb_l_+ Ob_cl ^_g[h^ `il ^lchecha
q[n_l cm j_h^cha qcnb nb_ l[cfq[sm `il [
fiha ndg_+ <n jl_m_hn q[n_l cm \_cha
\lioabn ni Kinb[hol `lig H_nnoj[ens[g)
qbc]b cm /2gcn_m [q[s+ @p_ls ^[s [ nl[ch
cm lohhcha \_nq__h Kinb[hol [h^ H_nno*
j[f[s[g ihfs `il ][llscha q[n_l) n[q cha
[h _rj_h^cnol_ i` Mm+ 4)--- j_l ^[s) Rbc]b
qcff g_[h cnm+ /2 f[ebm [ s_[l [jjlirc*
g[n_fs+ nb_l_ cn [ jlijim[f \_`il_ nb_
l[cfq[sm `il]iccmnhd_nc[a[ jcj_fch_ `lig
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ccGm((( je Zec Å((
f`nn`i` nni l`]nnq[s fch_ mi nbc( q[n_l
]iof^ \_ mojjfc_^ hin ihfs ni Kinb[gcl
\on [fÅi ni nb_ chn_lg_^c[n_ mn[ncih((
ch]fo^cha >icg\[nil_ doh]ncih( D bij_
nvc_ Hchcmn_l qcff acp_ bcab jlcilcns ni
ǹ _n_ m]b_g_+

N_]ih f̂s) [n Kinb[hol iol sioha n_]b*
hc]c[hm [l_ g[ho`[]nolcha mijbcmnc][n_^
chmnlog_hnm qbc]b ch nb_ j[mn om_^ ni \_
cgjiln_^ `lig Nqcnt_lf[h^ [h^ E[j[h+
Rb_l_[m [h cgjiln_^ chmnlog_hn om_^ ni
]imn Mm+ 42)--- iol n_]bhc]c[hm [l_ g[ho*
`[]nolcha nb_g [n [ ]imn i` Mm+ .-)--- ni
.2)---+ T_n) nb_s [l_ hin jlipc^_^ qcnb
_p_h mo``c]c_hn mj[]ciom \ocf^cham ni qile+

<n Kinb[hol nb_ l[cfq[sm [l_ lohhcha
nbl__ m]biifmÉ@hafcmb*g_^cog) H[f[s[*
f[g*g_ ĉog [h^O[gcf g_^cog m]biifm+
Ob_l_ cm hi \ocf^cha `il nb_ O[gcf*g_^cog
m]biif+ Ob_ ]bcf^l_h b[p_ ni l_g[ch ch
[ nb[n]b_^ mb_^ fce_ nb_ l_`oa__m `lig @[mn
=_ha[f+

HM ?@KPOT*NK@<F@M + Obcm
?_g[h^ cm [\ion nb_ ij_hcha i` h_q
l[cfq[s fch_m+ =s hi mnl_n]b i` cg[ach[*
ncih ]iof^ nb_ ij_hcha i` [ m]biif \_
]ihh_]n_^ qcnb nb_ ij_hcha i` [ h_q
l[cfq[s fg_+

NCMD >O ?C<I?<K<I. Nno^_hnm
ch nb_ O[gcf*g_^cog m]biif b[p_ ni f_[lh
mcnncha oh^_l nb_ mb[^_ i` [ nl__) [m cn
om_^ ni \_ g nb_ if^_h ^[sm

>igcha ni h_q l[cf fchem) nb_ >icg\[(
nil_*>b[g[l[d[h[a[l fch_ l_W N[ns[g[h*
a[f[g mbiof^ \_ n[e_h oj cgg_^c[n_fs+
Ob_ <lieih[g*>bchaf_jon j_nl_*a[oa_
bi_ mbiof^ \_ ]ihp_ln_^ chni \li[^*a[oa_+
Rb_h Nblc F[gl[d q[m nb_ f_[^_l i` nb_
Phcn_^>ihal_mm [h^ qb_h b_q[m ]ihn_mn*
cha `lig nb_ I[a_leicf ]ihmncno_h]s) [ff
nb_ >_hnl[f Hchcmn_lm qbi ][g_ nb_l_ ni
][gj[cah `il bcg b[^ jligcm_^ nb_
j_ijf_ i` F[hs[eon\[lc nb[n [ fch_ ]ih*
h_]ncha Ocloh_fp_fc qcnb F[hs[eog[lc
qiof^\_ n[e_h sj p_ls miih+ Ii []ncih
b[m \__b n[e_h ih nb[n ^_g[h^ mi `[l+

Ob_ l[cfq[sm b[pi n[e_h mig_ chn_l_mn
ch nb_ hYijiPn[h nl[hmjiln msmn_g+ Ob_
$[Pq1`saY$((sn_Ç[P-cn`n^ MYOH[ebn

?il >[f]onn[ ^olcha .64-*4.% ni^ Dnm+ "0
f[eb(`il =ig\[s Dh nb_ofc j6\e ni .64/
\on H[^l[m [̀["hin \__h]ihmc^_l_^+ D1 n`l
hin ehiq qb[n l_[mihm nb_ Hchcmn_l fc`_
ain ni f_[p_ H[^`_m ion( H[^l[m (EÅ3
gomn \_ ch]fo^_ +̂ l

(
=_`il_ . ]ih]fo^_ .q[hn ni m[s nb[n R!

m__ ch nb_ h_qmj[j_lm [ h_qm cn_g nb[n nb_
M[cfq[sHchcmnls cm aicha ni ^cmg[hnf_ nb_
H_nnoj[f[s[g*Jins fch_+ Ob_l_ [l_ nqi
fch_m ch Dh^c[) nb_ Ncgf[ fch_ [h^ nb_ Jins*
H_nnoj[f[s[gEch_+ D ^i hin ehiqqb[n
[ff_las nb_s b[p_ ain [ijomn nbcm l[cfq[s
fch_ \_][om_ nb_s [fq[sm m[s nb[n nb_s qcff
^cmg[hnf_ cn+ C_l_ H_g\_lm lbqf `[l
h_qbh_m \on iol qih^_l`of ^_j[lng_hn cm
nlscha ni ^cmg[hnf_ nb_ _rcmnchafch_m) Ob_s
m[s nb[n cn c" oh_]ihigc]+ Rbs nb_s ^i
hin [jjfs nb_ m[g_ `ilgof[ ni nb_ Ncgf[
fch_) D q[hn ni [me nb_ Hchcmn_l+

Ob_h) g H_Poj[f[s[g \s ǹ ]_ mc^_ i`
nb_ l[cfq[s fch_ j_ijf_ b[p_ ]ihmnlo]n_^
mig_ /-- biom_m [h^ [l_ fcpcha nb_l_ `il <
fiha ncg_) `il 2- ni .-- s_[lm+ Iiq nb_
Bip_lhg_hn b[m cmmo_^ [h il^_l `il nb_cl
_pc]ncih+ R_ [l_ b_li ni ]ihmnlo]n biom_m+
?olcha nb_ _g_la_h]s qi[l_ hin [PiRH̀n
h_q ]ihmnlo]ncihm+ =on ^i_m nb[n g_[h
nb[n q_ [l_ b_l_ `il nb_ ^_mnlo]ncih i`
biom_m; Ni) D qiof^ [me nb_Hchcmn_l ni
l_]ihmc^_l cn [h^ ni [ffiq nb_ j_ijf_ ch
H_nnoj[f[s[g ni fcp_g nbim_ biom_m+

NCMD <+ L̈� NC<MH< &=or[l'7 Nc(
qbcf_ mojjilncha nb_m_ Nojjf_g_hn[ls
?_g[h^m jf[]_^ \s nb_ Hchcmn_l \_`il_
nbcm Ciom_) .qiof^ fce_ ni ^l[q nb_ [nn_h;
ncih i` nb_ Hchcmn_l ni [ `̀ _q [mmol[h]_m
qbc]b b_ b[^ acp_h qbcf_ l_jfscha ni
nb_ =o^a_n ^_\[n_ ch nbcm biom_+ Ob_
gimn cgjiln[hn [mmol[h]_m acp_h
\s bcg) []]il^cha ni g_) q_l_ nqi)
Jh_ q[m nb[n _p_ls Alc^[s b_qYof^ \_
^_pincha b[f` [ ^[s `il ĉm]om$ca nb_
f[\iol jli\f_gm ch bcm Hchcmnls+ Ob[n
b[m hin \__h ^ih_ mi `[l+ D bij_) [`n_l
nbcm l_gch^_l i` gch_) b_ qcff \_ ^icha
cn g `onol_+

g l+ g h h l * m `@ < e g 7 9Pe;ol
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5qqÇs) ni Å h n q jc d _j[[ Åeqn
qolHq Åoc ( H H Å`fqÇ (`]Å(
qqn[nn` d((HjcÅq `[ gqqqqC*
Ob[n b[m [fmihin\__h ^ih_Ni`[l+ D bij_)
niiqcff [jjfsbcm np̂ nĉ + [`l_n`(ÇCR[h^ m__
nb[n qb_h gchcmnlc_m mg[ff_l nb[h nb_
M[cfq[sHn_n_nls q_ j(i](3[nha qdnb nbcm
H [h( [h^ [g cgjf_g_hncha cn) qbs
n`_`_n_`nin \_cha ^i`n_ ch nb_ M[cfq[s
Hchcmnls+

Rbcf_ mj_[echa ih n c j ?_g[h^m D
q[hn ni ^l[q nb_ [nn_hncih i` nb_ bih+
Hchcmn_l ni nb_ l__`cha _rjl_mm_^ \s gs
bih+ `lc_h^! `lig `]cb[lÉNblc I[q[f Fc*
<ilÅ Nchb[ [h^ Nnnnlc =b[aq[n Eb[ <t[^É
qb_nb_l (b_ Hchcmn_l b[m _p_l nbioabn
nb[n nb_l_ cm [ al_[n_l [h^ \_nn_l h_]_m*
mcns nil ainnp_ln`ia nb_ g_nl_*a[oa_ fch_
ih nb_ Iilnb*@[mn_lh M[cfq[s qbc]b ]i*
p_lm nbl__ Nn[n_m*YPnn[l Kl[^_mb) =cb[l
[i^ <mm[g+ Obcm b[^ \__h [mmol_^ j_lb[jm
\sÉD ^i hin l_g_g\_l*(nbcm Hchcmn_l
\on ^_`chcn_fs \s nb_ jl_pciom Hchcmn_l+

<I CJI+ H@H=@M 8 C_ bcgm_f` b[m
adgcl_^ch`]cm f_nn_l+

NCDMD <(+ NC<MH<7 Nblc I[q[f
Snmbil_ Nchb[ q[m mj_[echa [\ion gcfc*
n[ls mnl[n_as) D ^i hin ehiq qb_nb_l
gcfcn[ls mnl[n_as il [hs cgjiln[hn mnl[x
n_as nb[n q_ ][h jf[h ch nbcm ]iohnls ][h
\_ al_[nfs [jjl_]c[n_^ [h^ h__^_^ [hs*
qb_l_ gil_ nb[h ch nb_ Iilnb(@dnqn_g
M[cfq[s qbc]b ]ip_lm nb_ \il^_l [l_[m i`
nb_m_nbl__ Nn[n_m D ^ihin q[hn) fce_ mig_
inb_l bih+ H_g\_lm) ni jichn ion [\ion
nb_ lohhcha i` nb_ j[l[ff_f \li[^*a[oa_
Co_[! \_nq__h =[ha[fil_ [h^ Bohn[e[f+
Obcm cm [ j[l[ff_f fch_ qbc]b cm aig`Y \_
ih nb_ g_nl_*a[oa_) =li[^*a[oa_ fch_ qcff
loh jin`]H ni cn+ C_l_( q_ [l_ ^_g[h^cha
nb_ ]ihp_lmcih i` nb_ g_nl_*a[oa_ fch_
chni \li[^*a[oa_ nch_+

9 D `ij() nb_ bih+ Hchcmn_l qcff fiie
lioh^ nb_ qbif_ ]iohnls+ D ^i hin \f[g_
[hs\i^s( <hs\i^s qiof^ ^i nb_ m[g_
[nnb_ fc`lccn(( cm ^icha) =on D qiof^
l_ko_mn Dnbh ni fi]c7 ni nb_ jli\f_g i`
nb_m_ Y N n [ n _ m +

D q[hfn] [a[ch ^l[q bc( Q[Wj_c ci
jaK moaa_mncih g[^_ nYl ((s bih+ `lc_h^
Hl( =b[aq[n Eb[ <q^ (niq(n nb_ <nn`]g

G[mnfs) nb_l_ cm [ mg[ff Gcabn M[cfq[s
H =cb[l ehiqh [cn <ll[b*N[m[l[g ncabn
M[cfq[s+ Ob_ molp_s b[m \__h ]ih^o]n_^+
. ^i hin ehiq nb_ h_monn i` nb_ _jlp_s(
D e$iq nb[n _p_h nbcm h[lliq(a[oa_ fchh
cm lohhcha[n jli`cn+ Ob_l_`il_) #qiof^
l_ko_mn nb_ M[cfq[s Hchcmn_l ni n[e_ oj
nbcm ko_mncih [fmi+ @p_h c` jli`cn cm nb_
ihfs]lcn_lcih `il ]ihp_lncha h[lliq*a[oa_
fch_m chni \li[^*a[oa_ fch_m) b_ ][h n[e_
nbcm ko_mncih+

Rcnb nb_m_ qil^m) . mojjiln nb_
mojjf_g_hn[ls ^_g[h^m `il al[hnm i` nb_
M[cfq[sm+

NCM.H<OD ETJONI< >C<I?<
&>[]b[l' 8 Hl+ ?_jons*Nj_[e_l) Ncl)
D ^i hin fce_ ni m[s go]b+ =on [\ion nb_
fcmn i` fch_m qbc]b [l_ aicha [n \_ ]ihp_l(
n_^ [h^ qbc]b [l_ aicha ni \_ ]ihmnlo]*
n_^) ih j+ 1 i` nb_ Nojjf_g_hn[ls ?_g[h^m
`il Bl[hnm) hi g_hncih b[m \__h g[^_
l_a[l^cha nb_ ]ihp_lmcih i` I+A( M[cfq[s
fch_) `lig =iha[ca[ih ni <mm[g) ojni
Onhmoebc[+

HM+?@KPO( NK@<F@M* Ob[n b[m
\__h g_hncih_^ \s Hl+ Nb[lg[)

NCM.H<OD ETJONI< >C<I?<7
j ][h [fmi g_hncih cn+ D _rj_]n nb_ bih+
Hchcmn_l [h^ nb_ M[cfq[s=i[l^ ni ]ihmc*
^_l nb_ mnl[n_ac] jimcncih i` nbnm [l_[+ =on
c [g p_ls mills ni `ch^ nb[n cn b[m hin
\__h ch]fo^_^ b_l_+

?olcha nb_ =o^a_n mj__]b) nb_ bih)
M[cfq[s Hchcmn_l m[c^ nb[n g_nl_*a[oa_
fch_m qiof^ \_ ]ihp_ln_^ chni \li[^*a[oa_
fch_m+ =on E ^i hin `ch^gs l[cfq[s fch_
I(A+ M[cfq[s b_l_) j [fmi q[hn ni \lcha
ni nb_ hinc]_ i` nb_ bih+ Hchcmn_l nb[n nbcm
\_cha [ fc`_*fch_ i` nb_ [l_[) _m[[icc[f
aii^m gip_ nb_l_+ =on qb_h q[m g
gs ^cmnlc]n) ch N_jn_g\_l) D `ch^ mch]_
<jlcf f[mn hJ _mm_hnc[ aii^m gip_^
nb_l_+ Iin ilcEs co ^`_nl`n` mo``_lm \on)
D nbche) Olnjolc) HctiCH!) HH((%
H]ab[f[s( <Cnb_m_ ^cmnlc]nm

_ [fmi q[hn ni\lcha ni D^[ hin`__ nb[c
g( c (9(cnch fch_) Gog^cnnY=[^[ld(.
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NCMD M+ Q+ NR<H.I<OC<I
&H[^ol[c' 7 Klig nb_ _rjf[h[nils g_gi*
l[h^ogi` nb_Nojjf_g_hn[ls ?_g[h^m`il
Bl[hnm &M[cfq[sm') 0 `ch^ nb[n nb_l_ cm [
jlijim[f ni ]ihp_ln nb_ Olcp[h^log*Loc*
fih*@lh[eof[g fch_ `lig g_nl_ a[oa_
chni \li[^ a[oa_+ D [g p_ls b[jjs nb[n
nb_ Bip_lhg_hn b[p_ ]ig_ `ilq[l^
qcnb nbcm jlijim[f \_][om_ cn cm [ p_ls
cgjiln[hn ih_+ <n nb_ m[g_ ncg_) D `ch^
nb_ mn[n_g_hn qbc]b l_[^m7

Ñ?o_ ni nb_ bcabfs l_mnlc]ncp_ ][j[*
]cns i` nb_ _rcmncha g_nl_ a[oa_ fch_
\_nq__h O_he[mc [h^ Locfih + ((+

D qiof^ fce_ ni ehiq qb[n cn g_[hm+
<]]il^cha ni nbcm cn [jj_[lm nb[n \_][om_
nb_l_ cm mig_ ĉ``c]ofns nb[n nb_s [l_
_rj_lc_h]cha g nl[hmjilncha aii^m `lig
O_he[mc niLocfih) nb_sq[hn ni ai ch `il
nbcm ]ihp_lmcih+ R_ q[hn nbcm ]ihp_lmcih
mbiof^ n[e_ jf[]_ `il nbcm [h^ `il g[hs
inb_l cgjiln[hn l_[mihm nii+ =on D qiof^
fce_ ni ehiqqb_nb_l nl[hmbcjg_hn \_nq__h
O_he[mc [h^ Locfih cm aicha ni \_ [\[h*
^ih_^ \_][om_ i` nbcm) [h^ [fmi qb_nb_l
nb_ nl[hmbcjg_hn \_nq__h H[^ol[c [h^
Olcp[h^log cm aicha ni \_ [\[h^ih_^;
<h^ `il nb[n g[nn_l) qb[n [\ion nb_
nl[hmbcjg_hn i` aii^m `lig H[^l[m ni
Olcp[h^log l_W nbcm fch_+ D` nb[n cm aicha
ni \_ nb_ ][m_) nb_h D nbche nb[n cn Dm [
qliha nbcha) [h^ cn cm [ qliha c^_[ qbc]b
nb_ l[cfq[sm [l_ b[pcha+

Ob_l_ cm [fmi [ jlijim[f ni ]ihp_ln
nb_ g_nl_ a[oa_ fch_ `lig F[lol ni
?ch^naof [h^ H[^ol[c [h^ n[e_ _j ni
Oonc]ilch+ Rbcf_ nb_l_ b[m \__h mig_
g_hncih [\ion nb_ ]ihp_lmcih i` nfc_
Ci_ ch inb_l j[lnm hinbcha b[m \_hm h n (
ncih_^ ch nb_ _rjf[h[nils g_gil[h^og
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[\ion nb_ YihY]lmcih n``F[lol*?ci^caof*
H(^ol[cni Oonc]ilcln \lih^ a[oa_ fch_+
Rb_h nb_s [l_ >ihp_lncha nb_ Co_ oj ni
H ǹ^ol[() cn cm ihfs [ mbiln ^cmn[h]_
`lig H[^ol[c ni Locni(+ D bij_) nb_g*
`il_) nb[n nb_ M[cfq[sm qiof^ nbche i`
]ihp_lncha nb_ _hncl_ fch_(chni \li[^
a[oa_) nb[n cm H[^ol[c*O_he[mc*Locfih
fch_ [h^ [fmi H[^ol[c*Oonc]ilg fch_+
Ob_l_ cm [fmi [ jlijim[f ni fche F[hs[*
eog[lcqcnb Olcp[h^log [h^ [fmi qcnb
Ocloh]fp_fc+ E qiof^ l_ko_mn nb_ bih+
Hchcmn_l ni fiie chni nb_m_ nbcham [fmi+

. [g b[jjs nb[n Bip_lhg_hn [l_
]igcha `ilq[l^ qcnb nb_ jlijim[f ni ai
[b_[^ qcnb nb_ _f_]nlc`c][ncih i` nb_
H[^l[m*Qcd[s[q[^[ fch_+ Ob[n cm p_ls
h_]]̀ ]m[ls) \_][om_ i` nb_ nl[``c] ]iha_m*
ncih [h^ [fmi ni [pic^ nb_ ^_f[s ch nb_
nl[ch ncg_m `il nbl__ ni `iol biolm+
Ob_l_ cm ^_f[s ch _p_ls gip_g_hn ^o_ ni
hih*_f_]nlc`c][ncih+ Dh nbcm ]ihh_]ncih)
D qiof^ ola_ nb_ bih+ Hchcmn_l ni n[e_
oj nb_ _f_]nlc`c][ncih i` nb_ Nionb_lh
m_]nil \_sih^ Qcffojol[g+ <n jl_m_hn) nb_
_f_]nlc`c][ncih cm nb_l_ ihfs `lig H[^l[m
ni Qcffojol[g+ D qiof^ l_ko_mn nb_ bih+
Hchcmn_l ni _rn_h^ nb_ _f_]nlc`c][ncih `lig
Qcffojol[g ni Oclo]bcl[j[ffc+ Phf_mm
Bip_lhg_hn ]ig_ `ilq[l^ ni ]ihp_ln nb_
_hncl_ g_nl_ a[oa_ fch_ `lig H[^l[m*
Olcp[h^log RF> Oclo]bcl[j[ffc [h^ H[^o*
l[c nb_s ][hhin mifp_ nb_ nl[hmbcjg_hn
jli\f_g+ Obcm cm mig_nbcha i` j[l[giohn
cgjiln[h]_+

Ob_ bih+ Hchcmn_l b[m ]ig_ `ilq[l^
qcnb jlijim[fm `il ]ihmnlo]ncih i` g[hs
h_q fch_m+ =on hinbcha ch O[gcf I[^o+ D
qiof^ chpcn_ bcm [nn_hncih ni nb_ ^_g[h^
`il g[hs h_q fch_m `lig O[gcf I[^o
[fmi+ Ail chmn[h]_) nb_l_ cm [ ^_g[h^ `il
nb_ jo\fc] `il [ fch_ `lig H[^ol[c ni
F[l[ceeo^c l_W H_fol [h^ fch_ \_nq__h
N[f_g [h^ Oclo]bcl[j[ffc l_W M[mcjol[g
[h^ I ǹg[`]e[f+ D [g p_ls b[jjs nb[n
nb_ bih+ Hchcmn_l b[m ain [``_]ncih `il
nb_ j_ijf_ i` O[gcf I[^k+ D [g b[jjs
nb[n b_ cm aicha ni ]ihh_]n Bohn[e[f
qcnb =[ha[fil_ \s [ \li[^ a[oa_ fch_+
=on [n nb_ m[g_ ncg_ b_ gomn mbiq mig_
]ihmc^_l[ncih `il nb_ O[gcf I[^o j_ijf_
`il qbigb_ m[sm b_ b[m [ nin i` [``_]ncih

[h^ \_ mbiof^ ]ihmc^_l `[piol[\fs nb_
^_g[h^m `il nb_m_ h_q fch_( [fmi d̀ _ig
O[gcf I[^o+

HM+ ?@KPOT*NK@<F@M7 D b[p_
\__h ch`ilg_^ nb[n nb_ mn[n_g_hn \s nb_
?_`_h]_ Hchcmn_l qcff \_ g[^_ [n .1-
K+H+ [h^ hin [n . KEH+ R_ qcff b[p_
[ `_qgil_ mj_[e_lm+

NCMD =<I<H<P K<OI<.F
&Kolc'7 D qiof^ fce_ ni l_gch^ nb_
bih+ M[cfq[s Hchcmn_l i` nb_ jligcm_
b_ a[p_ ni nb_ H_g\_lm i` Jlcmm[
ni ]ihmnlo]n [ h_q fch_ _d Jlcmm[ `lig
=[hmj[hc ch F_ihd\[l ^cmnlc]n ni f[eb(
jol[ ih nb_ g[ch fch_+ Ob_ [l_[ ]ip_l_^
ch]fo^cha Nchb\bog cm nb_ Mobl i` Dh ĉ[(
Obcm cm[ gchcha [l_[ `off i` lc]b al[^_ clih
il_m) hc]e_f) g[ha[h_m_ [h^ ]blig_+ =on
[n jl_m_hn cn cm qcnbion [hs ]igcncohc_((
ncih [h^ mi cn ][hhin ^_p_fij+ R_ b[p_
hiq nb_ K[l[^__j jiln+ D ]ihal[nof[n_
nb_ bih+ Hchcmn_l ih _rj_^cncha nb_
]ihmnlo]ncih i` [ l[cf fche ni K[l[^__j(
=on ohf_mm nb_ gchcha [l_[ cm ]ihh_]n_^
qcnb nb_ g[ch fch_) nb_l_ qcff \_
ĉ``c]ofns `il nl[hmjilncha il_m+ Iiq

nb_ Jlcmm[ Hchcha >iljil[ncih cm moj(
jfsga il_ ni E[j[h nblioab HHO>)
\on nb_ M[cfq[s cm hin [\f_ ni nl[hmjiln
nb_ l_kocl_^ ko[fcns i` il_ ni nb_ jiln
@p_ls^[s [ nbiom[h^ il gin_ nihh_m i`il_
[l_ ][llc_^ \s nlo]e \s li[^+ Obcm ][om_m
^[g[a_ ni nb_ li[^+ Dh nb[n q[s) nb_g cm
[ fimm ni nb_ li[^ i` Mm+ 0*1 ]lil_m \_][om_
nbcm [giohn b[m ni \_ mj_hn ni l_j[cl
nb_ li[^+ Iin ihfs nb[n) nb_l_ cm nb_
fi[^cha [h^ ohfi[^cha jli\f_g qbc]cn
][om_m ^io\f_ _rj_h^cnol_ ih nb[n m]il_+

Ail nb_ ]ihp_hc_h]_ i` nl[hmjiln)
nb_ HHO> b[^ l_ko_mn_^ ni _rn_h^ nb_
M[cfq[s fch_ `lig =[hmj[hc ni E_lo^c mi
nb[n nb_ gchcha ij_l[ncih ]iof^ \_
]ih^o]n_^ qcnbion [hs nl[hmjiln jli\f_g
\_cha `[]_^ cgg_^c[n_fs+ Ncgcf[lfs nb_l_
q[m [ jlijim[f ni b[p_ [ fch_ `pig
E[ebjol[ ni ?o\lc \s nb_Jlcmm[ Bip_lh*
g_hn nblioab nb_ Hchcha >iljil[ncih)
Obcm cm j_h^cha nb_ `ch[f ]ihmnlo]ncih i`
nb_ E[ebjol[*=[nnmj[hc fch_+ Dn qiof^
m[p_ [ fin i` gih_s qbc]b qiof^ inb_l(
qcm_b[p_ ni \_ mj_hn ih g[^ nl[hmjiln+
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\[p_ m Ph_ \cc `l[eb_l ni Qcgn[a[lb+
c̀nin Dn q[m `ioh^ oh_]ihigc][f \s nb_
l[cfq[s() <( l_a[l^m nb_ [c &jc
G a \hc ni E`_hmj[hc) c` nb_l_ cm hi
ins̀ fBliohc][ncih) cn ][hhin ^_p_fij) Ni
[Yn`fq[s ]ihh_]ncih cm p_ls h_]_mm[ls+ Dn
cc m[c^ nb_g cm hi nl[``c]jin_hnc[f+ =on nbcm
<laog_hn cm fce_ jonncha nb_ ][ln \_`il_
nb_ nih_+ Phf_mm sio acp_ [ fch_ &b_l_
][hhin \_ [hs(

F�qiof^ nb_l_`im_) [a[ch ỸU� ojih
nb_Hchcmn_l ni ]ihmc^_l ij_hcha ( h_q
fch_ `lig E[encjol[ ni =[hmj[hc mi nb[n
nbcm gch_l[f [l_[ ][h \_ ^_p_fij_^+

Ob_gchcha[l_[m i` H[f[ha[nifc I[s[(
a[lb) B[i^b[gm^[ [h^ Noech^[ qcff
b[p_ [h ionf_n+ Dn qcff min mn[h^ ch nb_
q[s i` nb_ ^_p_fijg_hn i` C[c^c[ jiln+
Ob_g cm hi jimmc\cfcns i` b[h^fcha il_
[n nb_ >[f]onn[ jiln+ Ni il_ b[m ni \_
nl[hmjiln_^ _cnb_l ni C[c^c[ il ni
Q[n[ `̂nkj+

Ob_ ^cmnlc]n i` Nchab\bog qbc]b cm
ch =cb[l cm[fmi `off i` clih il_+ =on hiq
cn ][hhin \_ nl[hmjiln_^+ Ob_ =[hmj[hc
nch_ qcff ]ihh_]n nbcm+ Dn b[m ni \_ fche_^
nblioab nbcm fch_) [m b[m \__h moaa_mn_^
\sNblc I[q[f Fcm\il_ Nchb[+

D` sio fiie [n nb_ `caol_m) sio qcff
`ch^ mch]_ nb_ l[cfq[s cm hin [\f_ ni
]ij_ qcnb nb_ nl[hmjiln) q_ b[p_ ni
l_miln ni li[^ nl[hmjiln+ =on qi [l_
fipcha _p_ls ^[s Mm+ .0 j_l nihh_ ih
li[^ nl[hmjiln+ Obcm cm \_cha mo\mc^cm_^+
Obcm cm [ h[ncih[f fimm( D` [ nin[f i` C
gcffcih nihh_m b[m ni \_ nl[hmjiln_^ ch
nbcm q[s) q_ ][h ][f]of[n_ nb_ nin[f fimm)
nbcm gih_s ][h \_ m[p_^ [h^ jfioab_^
\[]e `il nb_ l[cfq[sm [h^ mj_hn ih nb_
chmnlo]ncih i` nb_ l[cfq[s fch_+

Ncl [hinb_l jichn g[s \_ ]ihmc^_l_^+
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ŐOXGO� ĚLD� RO� ČWO

i n n n v ) ;(qn ! mg`_ll n i n ` `nl
]YLZ HXT$X OL LR]XYXUP Z

ÌXĄÌĄ�Č̀Č� XǼČX� Ľ� ČǼ� ˝�Ǽ
ĻČ� 21
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ǹ ]( ^_`_h]_ l_kocl_g_hn nl[hmjilncha
g_h) aii^m [h^ [lg[g_hnm ij nb_ ih_
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