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E q[m \ilh ch ?b_`ii ch nb_ ?bch_m_ jlipch]_ i` Ob[hnoha ih
=oaomn 5) .564 [h^ \[jnct_^ nb_l_ ch nb_ =hafc][h ]bol]b+ Is
`[nb_l) Jc]bif[m A^qch Lijj_ %.54-*.6.0&) q[m m_]l_n[ls i` nb_
Egj_lcYff Nommc[h ]ihmof[n_ ch Pc_hnmch+ D_ b[^ al[^o[n_^ `lig nb_
Klc_hn[f @_j[lng_hn i` On+ L_n_lm\ola Qhcp_lmcns qb_l_ b_ b[^
mno^c_^ nb_ ?bch_m_) I[h]bo) [h^ Iihaifc[h f[hao[a_m [h^ p[lciom
inb_l Klc_hn[f mo\d_]nm ch]fo^cha A[mn =mc[h bcmnils+ D_ q[m nb_ mih
i` [ n[cfil) Cinn`lc_^ I[rcgcfc[h Lijj_) [h^ nb_ f[nn_l$m qc`_) I[lc[
h__ Plig\_la) i` Amnihc[h _rnl[]ncih+ Dcm `[nb_l) [fnbioab [ mcgjf_
g[h) oh^_lmnii^ nb_ cgjiln[h]_ i` _^o][ncih) [h^ [Q nbl__ i` bcm
]bcf^l_h al[^o[n_^ `lig bcab m]biif [h^ f[n_l mno^c_^ [n nb_ ohcp_l*
mcns+ Is `[nb_l$m \linb_l R[mcfcc al[^o[n_^ `lig nb_ H[q O]biif i`
On+ L_n_lm\ola Qhcp_lmcns [h^ f[n_l \_][g_ [ f[qs_l) [h^ bcm mcmn_l
I[lc[ al[^o[n_^ `lig nb_ qig_h$m ohcp_lmcns %Rsmmbc_ Vb_hmec_
Golms& ch On+ L_n_lm\olaz[n nb[n ncg_ nb_l_ q_l_ hi ]i*_^o][ncih[f
ohcp_lmcnc_m ch Nommc[z[h^ \_][g_ [ n_[]b_l+

Is ginb_l) Afcm[\_nb %Afct[p_n[&) .545*.622 %fffom+ .&) q[m nb_
^[oabn_l i` B_l^ch[h^ G[lf Fim_jb Iil[qcnt %.5/4*.563&) [ q_ff*
ehiqh _hnigifiacmn [h^ pc]_*jl_mc^_hn i` nb_ Egj_lc[f Nommc[h
Ahnigifiac][f Oi]c_ns) qbi [fmi b_f^ nb_ ^_al__ i` g_^c][f ^i]nil
%Afom+ /&+ Pb_ Iil[qcnt `[gcfs ^_m_lp_m mj_]c[f [nn_hncih+ Is
g[n_lh[f al_[n*al[h^`[nb_l B_l^ch[h^ Fim_jb G[mj[l Iil[qcnt
%.463*.511& gcal[n_^ `lig =fn_h\ola ch O[rihs ni Nommc[ ^olcha nb_
J[jif_ihc] q[lm [n nb_ \_achhcha i` nb_ hch_n__hnb ]_hnols+ D_ q[m

.
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[ \f[]emgcnb \s jli`_mmcih [h^ [ mecff`of \ocf^_l i` ]i[]b_m+ =m
nb_m_ q_l_ jl[]nc][ffs hih_rcmn_hn ch Nommc[ [n nb[n ncg_ b_
g[h[a_^ ni []]ogof[n_ kocn_ [ `ilnoh_+ K` bcm `iol mihm nb_l_
q_l_) \_mc^_m gs al[h^`[nb_l B_l^ch[h^) =oaomn) qbi q[m nb_
]ol[nil i` nb_ _hnigifiac][f ^cpcmcih i` nb_ Iom_og i` Viifias i`
nb_ Egj_lc[f Nommc[h =][^_gs i` O]c_h]_m8 Jc]bif[m) jli`_mmil i`
[h[nigs [n Gc_p Qhcp_lmcns) [h^ =f_r[h^_l) qbi ^c_^ qb_h b_ q[m
mncff [ bcab m]biif mno^_hn+ Pb_l_ q[m [fmi [ ^[oabn_l) =g[fc[ I[lc[
Fim_jb[) qbi g[llc_^ [ Bchf[h^_l) Blcnbci` D+ Dofng[h+ D_l mih q[m
Kme[l Bl_^lce Dofng[h %.53/*.6/6& %Effom+ 2& qbi \_][g_ [ q_ff*
ehiqh m]bif[l i` nb_ Oq_^cmb f[hao[a_ [h^ jli`_mmil [n D_fmchec
Qhcp_lmcns+ Pbom [ff cgg_^c[n_ ^_m]_h^[hnm i` B_l^ch[h^ Fim_jb
G[mj[l Iil[qcnt q_l_ m]bif[lm il j[l_hnm i` m]bif[lm+

Is g[n_lh[f al[h^ginb_l) Scfb_fgch_ Agcfc_ G[lifch_ h__
>i_nt %.521*.6.6&) q[m nb_ ^[oabn_l i` [ \[e_l) Scfb_fg >i_nt
%.5.6*.552&) qbi b[^ g[llc_^ Afcm[\_nb Gi_hca+ Pb_ Gi_hcam q_l_ [
q_ff*ehiqh `[gcfs ch if^ Nommc[+ Afcm[\_nb$m j[l_hnm q_l_ Fib[hh$
C_ila Gi_hca %.452*.523& %Effom+ 0& [h^ C_lnlo^ Afcm[\_nb Gi_hca)
h__ S_\_l %hcom+ 1& qbi gcal[n_^ `lig C_lg[hs ni Nommc[ qb_l_ b_
\_][g_ [ q_ff*ehiqh moa[l g[ho`[]nol_l [h^ iqh_^ g[hs moa[l\__n
jf[hn[ncihm [h^ `[]nilc_m+ Dcm `[gcfs$m `[g_ q[m `olnb_l _hb[h]_^
\s bcm al[h^mih =f_r[h^_l Gi_hca %.525*.61-& %hcom+ 3& qbi q[m nb_
mih i` H_ijif^) \linb_l i` nb_ [\ip_*g_hncih_^ Afcm[\_nb) gs
g[n_lh[f al_[n*al[h^ginb_l+ Pbcm =f_r[h^_l Gi_hca mno^c_^
tiifias) \_][g_ [ q_Q*ehiqh [h^ q_[fnbs m]bif[l qbi `ioh^_^ nb_
=f_r[h^_l Gi_hca Viifiac][f Iom_og ch >ihh) C_lg[hs qbc]b mncff
_rcmnm %hcom+ 4&+

=m al[h^mih i` nb_ _gjcl_ \ocf^_l  Ooa[l Gi_hca [h^ mih i`
nb_ f[nn_l$m _f^_mn mih [h^ b_cl ni if^ Gi_hca$m _hilgiom q_[fnb)
=f_r[h^_l q[m ch [ jimcncih ni `ch[h]_ bcm tiifiac][f _rj_^cncihm ni
p[lciom ]iohnlc_m [h^ nb_ ]ihmnlo]ncih i` nb_ gom_og) [Q nbcm
_hncl_fs qcnb bcm iqh gih_s+ Pi _rjf[ch gil_ ]f_[lfs nb_
l_f[ncihmbcj \_nq__h =f_r[h^_l [h^ gsm_f`) f_n cn \_ m[c^ nb[n b_
q[m nb_ h_jb_q i` gs g[n_lh[f al_[n*al[h^ginb_l) il b_ q[m nb_
`clmn ]iomch i` gs g[n_lh[f al[h^ginb_l il ]iomch ih]_ l_gip_^ i`
gs ginb_l+ Kh_ i` Fib[hh C_ila Gi_hca$m mihm) Ag[ho_f) \_][g_ [
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`clmn*l[n_ j[chn_l) [h^ mig_ i` bcm j[chncham q_l_ _rbc\cn_^ ch [ln
gom_ogm+

Pb_l_ cm hi ^io\n nb[n nb_ Gi_hca `[gcfs q[m ac`n_^+ Is
ginb_l) Afcm[\_nb) q[m [ n[f_hn_^ qig[h+ Ob_ eh_q g[hs f[hao[a_m
[h^ mjie_ `fo_hnfs hin ihfs Nommc[h) C_lg[h) Bl_h]b [h^ Ahafcmb)
\on [fmi En[fc[h [h^ ?bch_m_+ H[n_l) qb_h q_ mj_hn iol mogg_lm ch
Bchf[h^) mb_ [fmi f_[lh_^ ni mj_[e Bchhcmb+ Ob_ q[m [ aii^ j[chn_l)
nii) jli\[\fs b[pcha chb_lcn_^ nb_ n[f_hn `lig b_l al_[n*oh]f_
Ag[ho_f) [h^ E l_g_g\_l mig_ i` b_l j[chncham b[hacha ch iol
[j[lng_hn+

E ^i hin l_g_g\_l [hsnbcha i` gs _[lfs ]bcf^bii^ ch ?bch[+ E
b[p_ ihfs [ p[ao_ l_]iff_]ncih i` \_cha ch [ f[la_ liig qcnb Bl_h]b
qch^iqm+ Konmc^_ nb_ biom_ f[la_ nl__m ][mn mb[^iqm [h^ g[^_ nb_
liig l[nb_l ^[le+ E q[m mcnncha ih [ ]b[cl) [h^ mig_\i^s q[m jf[s*
cha qcnb g_ [h^ j[nncha g_+ En q[m gs [g[b$m mih+ Is [g[b$m h[g_
q[m Ilm+ S[ha [h^ E fip_^ b_l ^_[lfs+ Ob_ q[m gs `clmn f[hao[a_
n_[]b_l `il [n nb[n ncg_ E mjie_ ihfs ?bch_m_) _p_h qcnb gs ginb_l+
=m `il gs jl[hem E b[^ [ \[^ b[\cn i` lohhclY i`` [h^ ^cm[jj_[lcha
qbc]b ][om_^ hi _h^ i` qills ni gs ginb_l) nb_ [g[b) [h^ m_lp[hnm+
O_[l]b j[lnc_m qiof^ \_ ila[hct_^) [h^ mig_ncg_m cn niie m_p_l[f
biolm \_`il_ nb_s qiof^ `ch^ g_ [n nb_ g[le_n il h_[l mig_ n_gjf_)
]ihp_lmcha qcnb nb_ ?bch_m_ [h^ i`n_h ][ffcha nb_g) ni nb_cl ^_fcabn)
p[lciom h[g_m E b[^ jc]e_^ oj `lig iol m_lp[hnm+

Eh .6-- q_ q_l_ ch Pc_hnmch ^olcha nb_ >ir_l ojlcmcha) [h^ gs
ginb_l [h^ E [m q_ff [m nb_ ^_j_h^_hnm i` [ff nb_ inb_l _gjfis__m i`
`il_cah ]ihmof[n_m q_l_ \_mc_a_^ ch nb_ >lcncmb gohc]cj[f \ocf^cha
][ff_^ nb_ Cil^ih D[Q %@fom+ 5&+ S_ q_l_ mcnncha ch [ \[m_g_hn
\_bch^ ]b_mnm [h^ m[]em) qbcf_ nb_ l_\_fm nlc_^ ni a_n ch) jli\[\fs
qcnb nb_ chn_hn ni g[mm[]l_ om+ Pb[n _p_hn f_`n cnm g[le ih gs
sioha cgjl_mmcih[\f_ gch^) \_][om_ nblioabion gs fc`_ E b[p_
mo``_l_^ `lig [ l_]oll_hn hcabng[l_ ch qbc]b E [g mcnncha ch [ ^[le
liig qbcf_ mig_\i^s ^[ha_liom cm nlscha ni a_n ch [h^ b[lg g_+
Bilnoh[n_fs nb_ dichn [ffc_^ _rj_^cncih[ls `il]_ fc`n_^ nb_ mc_a_ [h^
fc\_l[n_^ om+ >_][om_ i` nb_ ]b[inc] ]ih^cncihm jl_p[cfcha [`n_l nb_
>ir_l ojlcmcha) gs `[nb_l ^_]c^_^ ch .6-. ni m_h^ gs ginb_l [h^ g_
ni On+ L_n_lm\ola+ S_ q_hn `clmn ni Liln =lnbol \s nl[ch qb_l_ q_
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Qfom+ 4+ Pb_ Gi_hca Iom_og ch >ihh

Qfom+ 5+ Ccil^ih D[ff ch Pc_hnmch

4
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\i[l^_^ [ ]i[mn[f mn_[g_l \ioh^ `il F[j[h+ Pb_ mbcj$m ^_j[lnol_
q[m ^_f[s_^ \s [ mnilg) [h^ q_ b[^ ni q[cn [ `_q ^[sm+ Kh_ ^[s q_
q_hn ni mig_ `lc_h^m$ biom_ qb_l_ [ \clnb^[s j[lns `il nb_cl ^[oab*
n_l q[m ni n[e_ jf[]_+ @olcha nb_ ]_f_\l[ncih) kocn_ oh_rj_]n_^fs)
nb_cl inb_lqcm_ p_ls `lc_h^fs ^ia \_][g_ [aal_mmcp_ [h^ \cn ih_ i`
nb_ ]bcf^l_h+ En q[m _pc^_hn nb[n nb_ ^ia q[m l[\c^) [h^ E mncff
l_g_g\_l nb_ _hmocha j[h^_gihcog+ Pb_ ]bcf^ [nn[]e_^ \s nb_ ^ia
q_hn ih qcnb om ni F[j[h mch]_ nb[n q[m nb_ h_[l_mn ]iohnls qb_l_
[hnc*l[\c_m mbinm ]iof^ \_ b[^+ Pb_l_ nb_ ]bcf^ oh^_lq_hn g_^c][f
nl_[ng_hn [h^ l_nolh_^ big_+ =`n_l nl[hm`_llcha ni [h i]_[h*aicha
mbcj ch J[a[m[ec) E _g\[le_^ ih gs `clmn fiha pis[a_) nl[p_fcha
nblioab nb_ L[]c`c] [h^ Eh^c[h K]_[hm) nb_ N_^ O_[) nb_ Oo_t ?[h[f)
nb_ I_^cn_ll[h_[h [h^ >f[]e O_[m ni K^_mm[+ Sb_l_[m gs ginb_l
mo``_l_^ `lig m_[mc]eh_mm gimn i` nb_ nlcj) E ^c^ hin `__f [hs cff
_``_]nm+ Kh nb_ ]ihnl[ls) [m gs ginb_l nif^ g_ mig_ s_[lm f[n_l) E
niie [^p[hn[a_ i` \_cha f_`n [fih_ [h^ [gom_^ gsm_f` \s nbliqcha
p[lciom i\d_]nm) mo]b [m niinb\lomb_m) ]ig\m) [h^ mfcjj_lm nblioab
nb_ jilnbif_ chni nb_ mnilgs i]_[h+ Pb_ f[mn f_a i` iol diolh_s q[m
\s nl[ch []limm Nommc[ hilnb ni On+ L_n_lm\ola+

Eh On+ L_n_lm\ola q_ gip_^ ch qcnb gs g[n_lh[f al[h^*
ginb_l) Scfb_fgch_ Agcfc_ G[lifch_ Iil[qcnt) qbi q[m mncff fcpcha ch
nb_ biom_ qbc]b b[^ \_fiha_^ ni b_l f[n_ bom\[h^+ D_ b[^ ^c_^ ch
@_]_g\_l .563) f_mm nb[h [ s_[l \_`il_ gs \clnb+ Pb_ biom_ q[m
fi][n_^ [n 00 Rith_m_hmecc %=m]_hmcih& Llimj_en) h_[l nb_ =m]_hmcih
?[nb_^l[f+ E b[^ [ b[l^ ncg_ [^domncha ni fc`_ ch On+ L_n_lm\ola+ E
gcmm_^ gs [g[b) b_l nqi mihm) [h^ nb_ ?bch_m_ ch a_h_l[f+ On+
L_n_lm\ola q[m kocn_ ^c``_l_hn `lig ?bch_m_ ]cnc_m) [h^ nb_ ]fcg[n_
q[m [nli]ciom+ E mjie_ ihfs ?bch_m_) hiq [ om_f_mm f[hao[a_) _p_h
qb_h ]ihp_lmcha qcnb gs ginb_l) \on E miih f_[lh_^ Nommc[h+ Diq*
_p_l) E h_p_l `_fn kocn_ [n big_ ch On+ L_n_lm\ola [h^) mnl[ha_ [m nbcm
g[s mioh^) E [fq[sm q[hn_^ ni f_[p_ nb_ ]cns [h^ gip_ ni [hinb_l
]iohnls+ Pbcm cm jli\[\fs qbs f[n_l E ^_]c^_^ ni mno^s Klc_hn[f
f[hao[a_m [h^ ai [m [ ]ihmof[l _gjfis__ ni ?bch[ il mig_ inb_l
A[mn =mc[h ]iohnls+ =fnbioab E \_fc_p_^ `il mig_ ncg_ nb[n nbcm q[m
gs gimn [l^_hn ^_mcl_) nb_ l_[f nbcha qbc]b E mo\]ihm]ciomfs q[hn_^
q[m) [m q_ mb[Q m__ f[n_l) ni \_ [ m]bif[l+

5



(<=>9<AA9 7@9 5AFE<

hcom+ 6+ Pb_ =onbil [n nb_ =a_ i` Biol+

Eh .6-/) [`n_l gs ginb_l [h^ E b[^ fcp_^ ch On+ L_n_lm\ola `il
[\ion [ s_[l) gs `[nb_l l_nolh_^ `lig ?bch[ ni mj_h^ gil_ nb[h [
s_[l qcnb om qbcf_ [mmcah_^ ni nb_ Bil_cah K``c]_+ E q[m jon ch ][l_
i` [ C_lg[h aip_lh_mm `lig H[npc[ h[g_^ ?blcmnch_ Ktif+ Ob_
n[oabn g_ C_lg[h [h^ miih E \_][g_ `[clfs `fo_hn ch nb[n f[hao[a_+
Kh =oaomn 3) .6-0 gs mcmn_l Afcm[\_nb %Afct[p_n[ Jceif[_ph[& q[m
\ilh+ =fgimn cgg_^c[n_fs [`n_l b_l \clnb gs `[nb_l b[^ ni l_nolh ni
?bch[ ni [mmog_ bcm h_q jimn i` ]ihmof ch Pmcnmcb[l ch D_cfohaec[ha
jlipch]_+ S_ `iffiq_^ bcg [ mbiln ncg_ f[n_l+ S_ nl[p_f_^ `lig On+

6
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L_n_lm\ola ni Iim]iq [h^ nb_l_ \i[l^_^ [ nl[ch i` nb_ Pl[hm*Oc\_*
lc[h N[cfli[^ qbc]b b[^ ihfs \__h ij_h_^ ni nl[``c] [ mbiln ncg_
\_`il_+ Sb_h q_ niie cn) nb_ nl[ch q_hn ihfs [m `[l [m nb_ q_mn_lh
mbil_ i` H[e_ >[ce[f+ On__j giohn[chm) ^_m]_h^cha mnl[cabn chni nb_
f[e_) ^_f[s_^ nb_ ]ihmnlo]ncih i` [ l[cf fch_ [lioh^ nb_ f[e_ `il
m_p_l[f s_[lm+ Sb_h nb_ jlid_]n q[m _p_hno[ffs ]igjf_n_^) cn
ch]fo^_^ gil_ nb[h `c`ns nohh_fm i` p[lciom f_hanbm+ S_ mn[s_^ `il
m_p_l[f ^[sm ch Eleonme) mig_ `ilns gcf_m q_mn i` H[e_ >[ce[f+
Eleonme) nb_ g[dil ]cns ch nb[n j[ln i` Oc\_lc[ nb_h [m cn cm hiq)
]igg[h^_^ gs sionb`of [nn_hncih `lig nb_ p_ls mn[ln+ E `ioh^ cn
jc]nol_mko_ [h^ l[nb_l ^c``_l_hn `lig On+ L_n_lm\ola [h^ Iim]iq+
Iimn biom_m q_l_ \ocfn i` qii^) nb_ mnl__nm q_l_ qc^_) [h^ _p_ls*
qb_l_ ih_ ]iof^ m__ mjlo]_ nl__m ch nb_ \[]es[l^m+ Pb_ bin_f qb_l_
q_ q_l_ mn[scha q[m l[nb_l jlcgcncp_8 E l_g_g\_l nb[n cn b[^
h_cnb_l [ nicf_n hil _p_h [h ionbiom_+ Sb_h q_ chkocl_^ [\ion [
nicf_n) q_ q_l_ nif^ g[nn_l*i`*`[]nfs nb[n nb_l_ q[m hih_ [h^ nb[n
ao_mnm q_l_ ni l_fc_p_ nb_gm_fp_m \_bch^ [ mb_^ ch nb_ bin_f$m
\[]es[l^+ E q[m af[^ nb[n gs chcnc[ncih chni nbcm [mj_]n i` Oc\_lc[h
fc`_ ^c^ hin n[e_ jf[]_ ^olcha qchn_l

Blig Eleonme q_ niie [ nl[ch ni H[e_ >[ce[f [h^ ]limm_^ nb_
f[e_ \s mn_[g `_lls+ Pb_ nl[ch q[m jon ih nb[n `_lls qcnbion [
fi]igincp_ [h^ \lioabn ni nb_ inb_l mbil_ qb_l_ [hinb_l fi]igincp_
q[m q[cncha+ Blig nb_l_ q_ q_hn pc[ ?bcn[ [h^ I[h]biofc ni
Pmcnmcb[l+ Is `[nb_l b[^ jl_j[l_^ _p_lsnbcha `il iol [llcp[f) [h^
nb_ al_[n_mn moljlcm_ `il gs ginb_l [h^ g_ q[m nb[n b_ b[^ m_hn
`lig ?bch[ `il gs `ilg_l [g[b) Ilm+ S[ha) ni ]ig_ [h^ \_ gs
mcmn_l$m [g[b+ E ]iof^ mncff mj_[e mig_ ?bch_m_) \on gs pi][\of[ls
q[m) i` ]iolm_) nb[n i` [ nbl__*s_[l*if^ ]bcf^ [h^ nb_l_`il_ gs
]ihp_lm[ncihm qcnb nb_ [g[b q_l_ p_ls fcgcn_^) [h^ cn jlip_^
[\mifon_fs cgjimmc\f_ `il g_ ni b[p_ [ l_[f ]ihp_lm[ncih qcnb b_l+

Pmcnmcb[l q[m [ nsjc][cf ?bch_m_ ]cns) qcnb h[lliq) qch^cha
mnl__nm [h^ g[hs n_gjf_m+Y Pb_ ]ihmof[n_ q[m fi][n_^ ionmc^_ nb_
]cns ch nb_ mn_jj_) ch [ f[la_ j[le i` _fgm [h^ mollioh^_^ \s [ q[Q
g[^_ i` [^i\_ \lc]em+ S_ b[^ [ ^_n[]bg_hn i` ?imm[]em `il iol
jlin_]ncih+ Pb_m_ q_l_ nb_ Qmmolc ?imm[]em) mi h[g_^ [`n_l nb_
lcp_l nb[n `ilgm j[ln i` nb_ _[mn_lh `lihnc_l i` I[h]bolc[+ Pb_s

.-
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qil_ ^[le \fo_ ohc`ilgm qcnb s_ffiq mnlcj_m ih nb_cl nliom_lm [h^
g[n]bcha s_ffiq mbiof^_l \i[l^m+ Pb_s b[^ [ f[la_ hog\_l i`
b[h^mig_ \on `_li]ciom Oc\_lc[h ^iam qbc]b nb_s om_^ [m q[n]b^iam
\_][om_ nb_ mn_jj_ n__g_^ qcnb \[h^cnm) qbig nb_ fi][f chb[\cn[hnm
][ff_^ P]VO P]\b] %l_^ \_[l^m&+ . l_g_g\_l nbim_ ?imm[]em p_ls
q_ff) ch j[lnc]of[l nb_ nqi . \_`lc_h^_^) h[g_^ Hiachip [h^ Liln*
hs[ach+ Pb_ ]ihmof[n_ q[m p_ls h_[l nb_ Jihhc) [ p_ls qc^_ [h^
gcabns lcp_l+ Pb_ [l_[ [lioh^ nb_ ]ihmof[n_ q[m ohchb[\cn_^ \on
`lig ncg_ ni ncg_ ih_ ]iof^ m__ Iihaif ][l[p[hm j[mmcha \s+ Pb_m_
][l[p[hm g[^_ [ ^__j cgjl_mmcih ih g_) [h^ cn cm jimmc\f_ nb[n gs
chn_l_mn ch Iihaifc[h f[hao[a_m [h^ `ifefil_ cm j[lnfs ^o_ ni nb_
]bcf^bii^ mcabn i` nbim_ Iihaifm nl[p_fcha ni [h^ `lig l_gin_
jf[]_m)f_[^cha nb_cl b_[pcfs f[^_h ][g_fm+

Pb_l_ q[m [ mb_^ hin `[l `lig nb_ ]ihmof[n_ alioh^m ch qbc]b
]bc]e_h `_[nb_lm q_l_ mnil_^) jli\[\fs `il _rjiln+ Kh_ ^[s qb_h
gs ginb_l [h^ . q_l_ ion `il [ q[fe) q_ j[mm_^ nb[n mb_^ [h^ m[q
nb[n mig_ \_aa[lm b[^ ][gj_^ ion nb_l_+ Kh_ i` nb_g) qbi q[m
h[e_^ _r]_jn `il [ g[n g[^_ i` \olf[j) l[h ion niq[l^ om) eiqniq_^
[h^ \_aa_^ `il gih_s+ S_ q_l_ mi n_llc`c_^ \s bcm [jj_[l[h]_ nb[n
gs ginb_l a[p_ bcg `[l gil_ nb[h nb_ omo[f [giohn \_aa[lm ain)
[h^ q_ koc]efs l_nl_[n_^ chni iol ]ihmof[n_ j[le+ Pb_ jip_lns i`
nbim_ ql_n]b_^ bog[h \_cham q[m onn_lfs n_llc`scha+ E b[p_ h_p_l
m__h [hsnbcha fce_ nb[n [a[ch+ Eh [ff gs f[n_l nl[p_fm E h_p_l m[q
\_aa[lm mn[le h[e_^ ch nb_ qchn_l) ch mhiq) [h^ nb_ n_gj_l[nol_ `[l
\_fiq `l__tcha+ . cg[ach_ nb[n g[hs i` nb_g j_lcmb_^+

=hinb_l chn_l_mncha l_]iff_]ncih `lig nbim_ ncg_m cm i` nb_
_r_]oncih alioh^m hin `[l `lig nb_ ]ihmof[n_) qb_l_ \[h^cnm [h^
inb_l ]lcgch[fm q_l_ jon ni ^_[nb+ K` ]iolm_ q_ ^c^ hin [nn_h^ [hs
_r_]oncihm [h^ b[^ hi chn_hncih i` ^icha mi) \on `lig ncg_ ni ncg_
ih iol q[fem ch nb_ ]ihmof[n_ j[le q_ ][g_ []limm bog[h \ih_m
\lioabn ch \s ^iam+ E l_g_g\_l biq ih ih_ i]][mcih . ^cm]ip_l_^ [
meoQ fscha oh^_l [ \omb+

Pb_ ?imm[]em q_l_ chp_n_l[n_ bohn_lm [h^ nb_s i`n_h \lioabn
jb_[m[hnm) b[l_m [h^ inb_l a[g_ `il iol ^chh_l+ Pbcm) i` ]iolm_)
_r]cn_^ g_ p_ls go]b [h^ . q[hn_^ ni bohn [fmi) mi E ]ihmnlo]n_^
mig_ mh[l_m [h^ ][l_`offs jf[]_^ nb_g [ff ip_l nb_ ]ihmof[n_ j[le+
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Pi gs al_[n moljlcm_ E [fq[sm `ioh^ [ jb_[m[hn il [ b[l_ ch gs
mh[l_m+ Sb[n E ^c^ hin ehiq [n nb_ ncg_ q[m nb[n nb_ ech^fs ?im*
m[]em jf[]_^ nb_ [hcg[fm ch gs mh[l_m ni jf_[m_ g_+

Pb_ ]ihmof[n_ q[m biom_^ ch [ f[la_ \lc]e \ocf^cha+ S_ b[^
hog_liom m_lp[hnm qbi ^c^ [ff nb_ ]bil_m [lioh^ nb_ biom_+ Pb_
]iie ihfs \ioabn `ii^ ch nb_ g[le_n [h^ jl_j[l_^ iol g_[fm+ D_ b[^
nqi [mmcmn[hnm) ih_ ni b_fj bcg qcnb bcm iqh n[mem [h^ nb_ inb_l ni
^i nb_ ^cmb_m+ =hinb_l m_lp[hn q[m ch ]b[la_ i` mjfcnncha [h^ m[qcha
fiam ch nb_ \[]es[l^) [h^ s_n [hinb_l \lioabn nb_ `cl_qii^ chni nb_
biom_ [h^ b_[n_^ nb_ mnip_m+ Kh_ m_lp[hn b[^ [m bcm mif_ ^ons nb_
^omncha [h^ mq__jcha i` nb_ biom_+ = \is m_lp_^ [n nb_ n[\f_+ E
^ih$n l_g_g\_l biq g[hs m_lp[hnm q_ b[^ \on nb_l_ q_l_ jli\[\fs
[\ion nq_hns [n [hs acp_h ncg_+ S_ fcp_^ ch [ g[hh_l _hncl_fs
]igj[l[\f_ ni nb[n i` inb_l Aolij_[hm ch =mc[) fce_ nb_ >lcncmb ch
Eh^c[ il nb_ Bl_h]b ch Eh^i]bch[+

Pb_ ]cns i` Pmcnmcb[l q[m) [m E [fl_[^s m[c^) [ nsjc][f ?bch_m_
]cns+ Pb_l_ q_l_ hi Nommc[hm _r]_jn `il nb_ ]ihmof[l _gjfis__m) nb_
?imm[]em) mif^c_lm [h^ i]][mcih[f nl[p_f_lm j[mmcha nblioab+ E nb_l_*
`il_ qih^_l qbs [ ]ihmof[n_ b[^ \__h _mn[\fcmb_^ [n [ff8 [h^ nbcm
ko_mncih [fmi jottf_^ gs `[nb_l \_][om_ b_ b[^ b[l^fs [hsnbcha ni
^i ch nb_ q[s i` ]ihmof[l \omch_mm+ Iihnbm j[mm_^ \s [h^ hi Nommc[h
mbiq_^ oj ni b[p_ bcm j[mmjiln _rn_h^_^ il ni a_n \[cf_^ ion i`
nlio\f_ qcnb nb_ ?bch_m_ [onbilcnc_m+

Pb_ mif^c_lm g_hncih_^ l_jl_m_hn_^ [ f[la_ Nommc[h gcfcn[ls
ohcn) nb_ ./5nb A[mn Oc\_lc[h Eh`[hnls N_acg_hn) [h^ nb_ i``c]_lm i`
nb[n l_acg_hn i`n_h pcmcn_^ om) mig_ncg_m mn[scha `il ^chh_l+ E mncff
l_g_g\_l [ `_q h[g_m+ Pb_ ]igg[h^_l i` nb_ l_acg_hn q[m ?ifi*
h_f =h^li*Cchafs[n) qbi q[m i` Bl_h]b ^_m]_hn+ D_ q[m [ q_Q*
_^o][n_^ g[h+ Hce_ gimn i` nb_ inb_l i``c]_lm qbi ]iof^ hin [``il^
\_cha i``c]_lm ch nb_ \_nn_l l_acg_hnm i` Aolij_[h Nommc[) [h^ [fmi
\_][om_ i` bcm ^_\nm) b_ b[^ _h^_^ oj ch nb[n A[mn Oc\_lc[h ch`[hnls
l_acg_hn+ Eh `[]n) gimn i` nb_ i``c]_lm b[^ n_llc\f_ ^_\nm qbc]b
[]]ogof[n_^ [m [ l_mofn i` a[g\fcha fimm_m+

Sb_h q_ [llcp_^ ch Pmcnmcb[l ch .6-0) cn q[m [onogh) \on miih
qchn_l q[m ojih om [h^ nb_ ^[sncg_ n_gj_l[nol_) omo[ffs ]fim_ ni
gchom nq_hns ^_al__m ?_hncal[^_) qiof^ kocn_ i`n_h jfoha_ _p_h

./
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fiq_l+ =n ?blcmng[m ncg_ nb_ i``c]_lm) mig_ i` qbig b[^ nb_cl
`[gcfc_m fcpcha qcnb nb_g) [ll[ha_^ [ ]bcf^l_h$m j[lns [n nb_cl ]fo\
]igjf_n_ qcnb [ ?blcmng[m nl__+ Is ihfs l_]iff_]ncih i` nb[n
g_gil[\f_ _p_hn q[m nb[n . [nn_h^_^ cn qcnb [ mjfcnncha b_[^[]b_)
ih_ i` g[hs mo]b b_[^[]b_m nb[n . qiof^ b[p_ ni _h^ol_ i`n_h ^olcha
gs f[n_l fc`_+

Kol fc`_ ch Pmcnmcb[l ][g_ ni [h _h^ miih_l nb[h q_ b[^
_rj_]n_^+ Eh B_\lo[ls i` nb_ `iffiqcha s_[l nb_ q[l \_nq__h F[j[h
[h^ Nommc[ \lie_ ion) [h^ nb_ F[j[h_m_ nliijm [^p[h]_^ mi l[jc^fs
nblioab I[h]bolc[ nb[n cn fiie_^ [m c` nb_s qiof^ miih l_[]b Pmcnmc*
b[l+ Is `[nb_l nb_l_`il_ g[^_ [ll[ha_g_hnm ni m_h^ om \[]e ni
Nommc[+ Pmcnmcb[l q[m hin _r[]nfs ih nb_ l[cfli[^ fch_ \on [\ion n_h
gcf_m `lig Gbolebcl[ mn[ncih ih nb_ ?bch_m_ A[mn_lh N[cfli[^+ =m cn
nolh_^ ion) iol l_nolh nlcj ni Nommc[ q[m l[nb_l oh_p_hn`of+ Sb_h
q_ [llcp_^ [n H[e_ >[ce[f cn q[m `lit_h mifc^ [h^ nb_ `_lls ^c^ hin
ij_l[n_+ Ehmn_[^) l[cfli[^ nl[]em b[^ \__h f[c^ []limm nb_ f[e_ ^c*
l_]nfs ih nb_ c]_+ Pc_m b[^ \__h jon ih nb_ c]_) ]ip_l_^ qcnb mhiq
[h^ mjl[s_^ qcnb q[n_l ni `l__t_ nb_g mifc^fs ch jf[]_) [h^ nb_h ch*
^cpc^o[f l[cfli[^ ][lm q_l_ jomb_^ []limm nb_ f[e_+ Pb_ l_g[ch^_l i`
nb_ nlcj \[]e ni On+ L_n_lm\ola q[m mfiq \_][om_ nb_ Pl[hm*Oc\_lc[h
N[cfli[^ q[m ihfs [ mchaf_ nl[]e [n nb[n ncg_) [h^ mch]_ gcfcn[ls
nl[chm ]l[gg_^ `off i` mif^c_lm [h^ mojjfc_m b[^ nb_ lcabn*i`*q[s) q_
b[^ ni mj_h^ go]b ncg_ q[cncha [n nl[ch mn[ncihm [h^ ih mc^cham+

E h_p_l m[q gs `[nb_l [a[ch [`n_l q_ f_`n Pmcnmcb[l+ Pb_
Nommi*F[j[h_m_ S[l) nb_ l_pifoncih i` .6-2 ch Nommc[) [h^ bcm al_[nfs
_rj[h^_^ ^onc_m [m [ ]ihmof*a_h_l[f ch Ioe^_h [h^ D[l\ch jl_p_hn_^
gs `[nb_l `lig l_nolhcha big_+ D_ ^c_^) il gil_ _r[]nfs) b_ q[m
gol^_l_^ ch .6.0+ D_ b[^ [fq[sm \__h p_ls ][l_f_mm [\ion bcm
j_lmih[f m_]olcns [h^ h_p_l fi]e_^ ^iilm il ]fim_^ qch^iqm+ Kh_
hcabn ch =jlcf .6.0 qbcf_ b_ q[m ch bcm [j[lng_hn ch nb_ ]ihmof[l
\ocf^cha ch D[l\ch) [ \olaf[l ]fcg\_^ nblioab [ qch^iq i` bcm
[j[lng_hn+ Sb_h gs `[nb_l b_[l^ mig_nbcha ch nb_ liig h_rn ni
bcm) b_ q_hn ni chp_mnca[n_ [h^ q[m `[n[ffs mn[\\_^+ Dcm \i^s q[m
\lioabn ni On+ L_n_lm\ola `il \olcAcf ch nb_ Ogif_hme ]_g_n_ls+

Pb_ al_[n_mn _p_hn ch gs sionb ][g_ f[n_ ch .6-1 qb_h [
n_[]b_l \_a[h ni ]ig_ ni iol big_ m_p_l[f ncg_m [ q__e ni n_[]b
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g_ nb_ nbl__ N$m+ Hch[ Clcail$_ph[ ?b_\of[_p[ q[m [ mno^_hn [n nb_
qig_h$m ohcp_lmcns+ Ob_ q[m [ aii^ n_[]b_l [h^ [ hc]_ j_lmih+ =n
nb[n ncg_ q_ mj_hn iol mogg_lm ch Bchf[h^ h_[l nb_ l[cfli[^ mn[ncih
N[cpif[) [\ion mcrns ecfig_n_lm `lig On+ L_n_lm\ola) qb_l_ q_
l_hn_^ [ mogg_l ]inn[a_+ Icmm ?b_\of[_p[ mn[s_^ nb_ _hncl_
mogg_l qcnb om [h^ q[m mig_ncg_m pcmcn_^ \s ih_ i` b_l g[f_
`lc_h^m qbi E \_fc_p_ q[m b_l `c[h]_+ Dcm h[g_ q[m =f_em[ch^l
B_^ilipc]b Obcmbg[l_p+ D_ ][g_ nqi il nbl__ ncg_m nb[n mogg_l
i` .6-1 [h^ nb_h ^cm[jj_[l_^+ D_ q[m m[c^ ni b[p_ \__h [ll_mn_^ \s
nb_ Pm[lcmn jifc]_ \_][om_ i` mig_ chpifp_g_hn ch [hnc*aip_lhg_hn
[]ncpcnc_m+ D_ gcabn b[p_ \__h [ g_g\_l i` nb_ Oi]c[f @_gi]l[nc]
il mig_ inb_l j[lns qbc]b q_l_ [Q ionf[q_^ ch Nommc[+ Liil Icmm
?b_\of[_p[ q[m p_ls ohb[jjs+ Kol C_lg[h aip_lh_mm) ?blcmnch_
Ktif) b[^ f_`n \_][om_ mb_ g[llc_^ [ H[npc[h i``c]_l ch nb_ Nommc[h
[lgs \s nb_ h[g_ i` Pcgg_lg[hm+ H[n_l mb_ b[^ m_p_l[f ]bcf^l_h
[h^ nb_s fcp_^ mig_qb_l_ ch H[npc[+ Pcgg_lg[hm bcgm_f` ^c_^
\_`il_ Silf^ S[l E [h^ E ^i hin l_][ff qb[n b[jj_h_^ ni bcm
`[gcfs+

Is mcmn_l q[m [ q_[e ]bcf^ qbi q[m `l_ko_hnfs cff+ Is ginb_l
q[m oh[\f_ ni holm_ b_l [h^ nb_l_`il_ nb_ jbsmc]c[h l_]igg_h^_^ [
q_n holm_) R[mcfcm[ Iicm__ph[ Iceb[cfip[) qbi b[cf_^ `lig nb_
Jipaili^ l_acih qbc]b cm hin `[l `lig On+ L_n_lm\ola+ R[mcfcm[ q[m [
p_ls chn_l_mncha qig[h+ Ob_ eh_q g[hs `[cls n[f_m [h^ [ff ech^m i`
[h]c_hn f_a_h^m [h^ q[m p_ls moj_lmncnciom+ Ob_ \_fc_p_^ ch nb_ _pcf
_s_ [h^ ch _pcf qil^m+ Ob_ ^c^ hin [ffiq g_) `il chmn[h]_) ni jiol
q[n_l ion i` nb_ qch^iq i` iol mogg_l ]inn[a_ \_][om_) [m mb_ jon
cn)  Pb[n cm [ p_ls \[^ mch \_][om_ sio jiol q[n_l ih siol [h]_mnilm$
b_[^m qbim_ mjclcnm ^q_ff b_l_+ Ob_ nif^ mnilc_m mo]b [m ih_ [\ion [
f[e_ h_[l b_l big_ pcff[a_ ch R[f^[c o_t^ %]iohns& qb_l_ [ ]l_[nol_
fcp_^ qbc]b q[m j[ln g[h [h^ j[ln bilm_z[ ech^ i` ]_hn[ol+ A[]b
ncg_ mig_ih_ q[m [\ion ni ^c_ ch nb[n pcff[a_) nb_ ]l_[nol_ qiof^
]ig_ ion [h^ [hhioh]_ nb[n j_lmih$m h[g_+ Kh]_ R[mcfcm[$m ginb_l
j[mm_^ \s nb_ f[e_ qb_h nb_ ]_hn[ol mo^^_hfs _g_la_^ [h^ mbion_^)
 I[lnch) I[lnch) I[lnch+ Pbl__ ^[sm f[n_l) I[lnch) nb_ qig[h$m
h_cab\il) ^c_^+ E l_al_n p_ls go]b nb[n [n nb[n ncg_ E eh_q hinbcha
[\ion ]iff_]ncha `ifefil_ [h^ `ife \_fc_`m) inb_lqcm_ E qiof^ b[p_
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]iff_]n_^ [ff b_l n[f_m [\ion moj_lh[nol[f ]l_[nol_m+ R[mcfcm[ fcp_^
g[hs s_[lm qcnb iol `[gcfs [h^ f[n_l \_][g_ iol ]iie+

R[mcfcm[$m `[gcfs q[m p_ls jiil+ Kh_ ^[s qb_h gs ginb_l
_hn_l_^ nb_ ecn]b_h mb_ g_n R[mcfcm[$m \linb_l qbi jligjnfs \iq_^
fiq \_`il_ b_l+ Is ginb_l f_[lh_^ f[n_l nb[n nb_ \linb_l ][g_ ni
pcmcn R[mcfcm[ \_][om_ b_ q[m ch ^cl_ `ch[h]c[f mnl[cnm+ D_ h__^_^ n_h
lo\f_m ni j[s nb_ [hho[f b_[^ n[r `il bcgm_f` [h^ bcm `[gcfs) [fni*
a_nb_l `cp_ j_lmihm+ R[mcfcm[ a[p_ b_l \linb_l nb_ gih_s ion i` b_l
m[pcham) \on b[^ mb_ \__h oh[\f_ ni ^i mi) bcm ihfs bilm_ il ]iq
qiof^ b[p_ jli\[\fs \__h mif^ \s nb_ pcff[a_ b_[^ ni m[ncm`s bcm n[r
i\fca[ncih+ Oncff gil_ l_pifncha q[m nb_ `[]n nb[n qbcf_ nbcm jiil
j_[m[hn q[m i\fca_^ ni j[s ch]ig_ n[r) q_ [m [ aip_lhg_hn i``c]c[f$m
`[gcfs j[c^ jlij_lns n[r_m \on hi ch]ig_ n[r) [h^ nb_ p_ls lc]b j[c^
hi n[r_m i` [hs ech^+ Pbcm q[m ih_ [mj_]n i` nb_  aii^ if^ ^[sm ch
jl_*l_pifoncih[ls Nommc[+

Pb_ Nommi*F[j[h_m_ q[l q[m [ ]igjf_n_ ^cm[mn_l `il Nommc[
\inb ih f[h^ [h^ ih nb_ bcab m_[m+ Io]b i` cn q[m ^o_ ni [fgimn
ohcg[ach[\f_ ch]igj_n_h]_+ =m nb_ F[j[h_m_ [lgc_m [^p[h]_^ chni
I[h]bolc[ [h^ nb_ qilf^ jl_mm [hhioh]_^ nb_ h[g_m i` niqh [`n_l
niqh i]]ojc_^ \s nb_ pc]nilciom nliijm) Nommc[h ]igg[h^_lm ]iof^
hin _p_h fi][n_ nb_m_ niqhm ih nb_cl iqh mn[`` g[jm) f_n [fih_
^_`_[n nb_ _h_gs+ En nolh_^ ion) [m gs ginb_l nif^ g_ f[n_l) nb[n
\_`il_ nb_ q[l Nommc[h [lgs nijial[jb_lm q_hn []limm I[h]bolc[
[h^ qiof^ [me nb_ fi][f chb[\cn[hnm ch Nommc[h `il nb_ h[g_ i` nb_cl
pcQ[a_m [h^ niqhm+ Pb_ [hmq_l) h[nol[ffs _hioab) q[m kocn_ i`n_h
 Lonoha %E ^ih$n oh^_lmn[h^& qbc]b q[m nb_h `ilg[ffs _hn_l_^ ih nb_
Nommc[h mn[`` g[jm+ Pb_ l_mofn q[m  Lonoha E)  Lonoha EE) [h^ mi
ih+ Pb_ Nommc[h `f__n `[l_^ hi \_nn_l+ En b[^ hi qcl_f_mm [h^ [ff
mcah[fm \_nq__h mbcjm q_l_ l_f[s_^ \s `f[a mcah[fm+ =m nb_ Nommc[h
`f__n [jjli[]b_^ nb_ Onl[cnm i` Pmombcg[ qb_l_ nb_ F[j[h_m_ b[^
\__h q[cncha) nb_s b[^ hi nlio\f_ l_[^cha nb_ g_mm[a_m [h^ nb_l_*
`il_ eh_q _p_ls Nomc[h g[h_op_l \_`il_b[h^+ Iil_ip_l) nb_ Nom*
mc[hm ^c^ hin s_n b[p_ mgie_f_mm jiq^_l mi nb[n [`n_l nb_ `clmn `_q
m[fpi_m) nb_ Nommc[h h[p[f aohh_lm ]iof^ hi fiha_l m__ nb_cl n[la_nm
qbc]b) i` ]iolm_) q_l_ ]ihmn[hnfs ]b[hacha nb_cl jimcncihm+

Pb_m_ `[cfol_m q_l_ msgjnig[nc] i` lin nb[n b[^ m_n ch [ff nb_

.2



8<7BE:C "

q[s ni nb_ nij i` nb_ ]b[ch i` ]igg[h^+ Bil _r[gjf_) cn q[m [h
ij_h m_]l_n nb[n qbcf_ Nommc[h mif^c_lm q_l_ `cabncha ch I[h]bolc[
q_[lcha \iinm qcnb ][l^\i[l^ mif_m) nb_ \[ff_lch[ I[nbcf^[ Gmb_mch*
me[s[) nb_ Pm[l$m gcmnl_mm) b[^ al_[n ch`fo_h]_ ih nb_ Cl[h^ Llch]_
O_la_c qbi q[m ih_ i` nb_ bcab_mn gcfcn[ls i``c]c[fm+ Ob_ j_lmo[^_^
bcg ni jf[]_ [ f[la_ il^_l `il ohc`ilgm [h^ `iinq_[l qcnb [ j[lnc]o*
f[l ]igj[hs+ =`n_l nb_ ^_[f b[^ \__h ]igjf_n_^) nb_ iqh_lm i` nb[n
]igj[hs jl_m_hn_^ Gmb_mchme[s[ qcnb [ p_ls _rj_hmcp_ ^c[gih^
h_]ef[]_+

Pb_ Nommi*F[j[h_m_ q[l ^_gihmnl[n_^ nb[n Nommc[ q[m \[]e*
q[l^ [h^ [\mifon_fs ch][j[\f_ i` ]ijcha qcnb gi^_lh jli\f_gm+ En
q[m ch_pcn[\f_ nb[n nb_ .6-2 l_pifoncih \lie_ ion+ E `_fn nb[n
l_pifoncih ihfs ch^cl_]nfs) [h^ E l_g_g\_l ihfs ih_ _p_hn i` nb[n
ncg_+ Sbcf_ E q[m q[fecha qcnb gs al[h^ginb_l ^iqh nb_ mnl__n)
[\ion ih_ boh^l_^ s[l^m `lig om mig_ j_ijf_ mo^^_hfs nbl_q [ \ig\
chni [ ]i[]b+ Pb_s q_l_ [h[l]bcmnm bif^cha oj [h [lgil_^ nlo]e
qbc]b q[m nl[hmjilncha gih_s \_nq__h nqi \[hem+ Pb_ ^lcp_l [h^
ih_ i` nb_ []]igj[hscha mif^c_lm q_l_ _cnb_l ecff_^ il \[^fs
qioh^_^) [h^ [ f[la_ alioj i` mj_]n[nilm b[^ a[nb_l_^ [lioh^ nb_
^_gifcmb_^ nlo]e+ E l_g_g\_l nb_ jifc]_ n[echa nqi il nbl__ g_h
chni ]omni^s) [h^ nb_m_ g_h q_l_ jli\[\fs _r_]on_^ f[n_l+ Kh_
l_mofn i` nb_ l_pifoncih q[m nb_ _mn[\fcmbg_hn i` [ ech^ i` j[lfc[*
g_hn) ][ff_^ nb_ @og[) qbc]b nb_ Pm[l al[hn_^ ni nb_ j_ijf_+ Pb_
@og[ nolh_^ ion ni \_ kocn_ ch_``_]ncp_) biq_p_l) \_][om_ _[]b
ncg_ [h cgjiln[hn ^_]cmcih q[m ni \_ n[e_h) cn q[m ^cmmifp_^ [h^ h_q
_f_]ncihm q_l_ b_f^ ni _f_]n inb_l g_g\_lm qbi q_l_ gil_ ^i]cf_
[h^ [al__[\f_ ni nb_ Pm[l$m aip_lhg_hn+ En cm [ jcns nb[n nb_ l_mofnm
i` nb_ l_pifoncih i` .6-2 q_l_ mi g_[a_l) inb_lqcm_ nb_ K]ni\_l
l_pifoncih qiof^ b[p_ h_p_l i]]oll_^+

Eh .6-4 qb_h E q[mYn_h s_[lm if^) E _hliff_^ ch [ asgh[mcog)
nb_ H[nch ^cpcmcih i` nb_ A]if_ ^_m Aafcm_m NY`ilg__m ^_ On+ L_n_lm*
\iola+ En \_fiha_^ ni nb_ Oqcmm) C_lg[h) [h^ @on]b Ll_m\sn_lc[h
]bol]b_m ch On+ L_n_lm\ola+ Eh Nommc[ nb_ Ll_m\sn_lc[h ]bol]b q[m
][ff_^  N_`ilg_^ ?bol]b+ Is m]biif q[m `il \ism ihfs+ H[n_l) ch
.6.0) [ aclfm$ m]biif q[m [nn[]b_^ ni cn) \on nb_ nqi m]biifm l_g[ch_^
m_j[l[n_ [m nb_l_ q[m hi ]i_^o][ncih[f m]biif [hsqb_l_ ch Nommc[ [n
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nb[n ncg_+ Pb_ mno^_hnm q_l_ C_lg[h) Oqcmm) Bl_h]b) @on]b) [h^ [
`_q Ahafcmb [h^ m_p_l[f Bchhm [m q_Q [m g[hs Nommc[hm qbim_
j[l_hnm q_l_ [hrciom ni b[p_ nb_cl mihm f_[lh C_lg[h [h^ Bl_h]b ch
qbc]b [ff mo\d_]nm q_l_ n[oabn+ Khfs ]iolm_m ch Nommc[h f[hao[a_)
fcn_l[nol_) [h^ bcmnils q_l_ n[oabn ch Nommc[h+

E mojjim_ _hn_lcha nb_ asgh[mcog g[le_^ nb_ _h^ i` gs
]bcf^bii^) [fnbioab cn cm cgjimmc\f_ ni m[s ch qb[n gihnb i` [
j[lnc]of[l s_[l ih_ ]_[m_m ni \_ [ ]bcf^ [h^ \_]ig_m [ sionb+ E [g
mj_[echa b_l_ [\ion nb_ g_hn[f ^_p_fijg_hn i` sioha bog[h \_cham+
E ^i hin \_fc_p_ E [g gcmn[e_h qb_h E m[s nb[n E q[m hi fiha_l [ ]bcf^
[n nb_ Y_ i` nq_fp_) `il \s nb[n ncg_ E q[m hi fiha_l chn_l_mn_^ ch
nism mo]b [m nch mif^c_lm) biom_m) nl[chm) [h^ \i[nm+ Ehmn_[^) E \_a[h
ni jl_`_l \iiem+ E q[m chn_l_mn_^ ch inb_l ]iohnlc_m) inb_l j_ijf_m)
nb_cl bcmnilc_m [h^ _p_h nb_cl f[hao[a_m+ E \_a[h ni hin_ nb_ ^c``_l*
_h]_m ch mj__]b i` Bchhm [h^ Nommc[hm fcpcha ch ^c``_l_hn [l_[m+ E q[m
ihfs `ioln__h qb_h E [fl_[^s eh_q nb[n ch L[lcee[f[ [ mj_]c[f Bchhcmb
^c[f_]n q[m mjie_h) []no[Qs ih_ i` nb_ mo\^c[f_]nm ih nb_ \il^_l i`
nb_ O[pi [h^ G[l_fc[h ^c[f_]nm+ E eh_q nb[n nb_ qil^m UMP\I
 `il_mn) \MPI[  `[]nils) \IPWV  E q[hn) SIPW  fiie) UWIPII  chni
nb_ _[lnb) [h^ inb_lm q_l_ l_aof[l ]ill_mjih^_h]_m i` Hcn_l[ls
Bchhcmb UM\[I% \MPLI[% \LPLWV% SI\[W% [h^ UILPIIV% l_mj_]ncp_fs+ E)
nb_l_`il_) ]iof^ _[mcfs nl[hm`ilg ^c[f_]n[f `ilgm chni fcn_l[ls `ilgm+
Hce_qcm_) E hinc]_^ nb[n iol Nommc[h m_lp[hnm `lig nb_ pcff[a_m i`
Jipaili^ jlipch]_ qiof^ m[s S]XQ^[Q  \ioabn chmn_[^ i` Hcn_l[ls
Nommc[h S]XTMV il h_ `^I\IR Z]SIU  ^i hin nio]b qcnb siol b[h^m 
chmn_[^ i` Z]SIUQ'

E q[m [fmi p_ls `ih^ i` gipc_ jlid_]nilm [h^ `cfgm) [h^ nb_
^l_[g i` gs fc`_ q[m ni b[p_ [h ion\i[l^ ginil) [h i\d_]n nb[n b[^
domn ]ig_ ih nb_ g[le_n+ Eh mogg_l E q[m gimnfs \oms qcnb q[n_l
mjilnm+ Bchf[h^ b[m g[hs f[e_m [h^ lcp_lm [h^ [fmi [ fiha ]i[mnfch_
mnl_n]bcha `lig nb_ \il^_l i` Oq_^_h ni nb_ Nommc[h `lihnc_l+ E b[^)
biq_p_l) ni q[cn m_p_l[f s_[lm \_`il_ E ]iof^ [``il^ [h ion\i[l^
ginil+

Eh .6.. E \ioabn [ gipc_ jlid_]nil qcnb gih_s E b[^ m[p_^+ E
[fmi \ioabn om_^ `cfgm qbc]b b[^ \__h ^cm][l^_^ \s gipc_ nb_[n_lm+
I[hs i` nb_g q_l_ ]ofnol[f `cfgm) `_[nolcha nlcjm [lioh^ nb_ qilf^+
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E l_g_g\_l ih_ `cfg q[m [\ion Jc[a[l[ B[ffm [h^ Mo_\_] ?cns+ =h*
inb_l mbiq_^ nb_ `iohn[chm i` R_lm[cff_m L[le+ =n nb[n ncg_ E b[^ hi
c^_[ nb[n E qiof^ _p_l _p_h \_ h_[l nbim_ jf[]_m f[n_l ch gs fc`_+ E
[fmi b[^ `cfgm i` ]ig_^c_m [h^ _p_h mbiln ^l[g[m+ Kh_ i` nb_g niie
jf[]_ ^olcha nb_ Bl_h]b l_pifoncih [h^ q[m [\ion [ sioha l_pifo*
ncih[ls i``c]_l qbi `l__^ [h [lcmni]l[n qbim_ ^[oabn_l b_ fip_^+
Pb_ i``c]_l q[m m_hn ni nb_ aocffinch_ `il ^cmi\_scha il^_lm+ =hinb_l
^l[g[ q[m [ ]ifil `cfg qbc]b ]_ln[chfs gomn b[p_ \__h b[h^*]ifil_^
[m ]ifil jbinial[jbs ^c^ hin _rcmn [n nb_ ncg_+ Pb_ `cfg q[m ][ff_^
 Pb_ Hip_ i` [ Of[p_ Cclf+ En q[m [ mnils [\ion [ sioha g[h ch
[h]c_hn Nig_) mih i` lc]b j[l_hnm) [h^ bcm fip_ `il [ mf[p_ aclf+
Qh[\f_ ni g[lls) nb_ fip_lm) fce_ Nig_i [h^ Fofc_n) niie nb_cl iqh
fcp_m+

=n nb[n ncg_ E [fmi fce_^ [hcg[fm [h^) ch `[]n) E [g mncff `ih^
i` nb_g+ E b[^ l[\\cnm [h^ aoch_[ jcam [h^ al__h fct[l^m) [ nolnf_) [
^ia) [ ][n) [ f[g\) mkocll_fm) [h^ [ b_^a_bia+ E []no[ffs iqh_^ [
mg[ff jlcp[n_ tii+

Sb_hYE nolh_^ `ioln__h ch .6..) E _hn_l_^ `c`nb al[^_ ch iol
m]biif) nb_ A]if_ ^_m Aafcm_m N^`ilg__m+ S_ b[^ go]b H[nch) mcr
biolm [ q__e) [h^ q_ b[^ [ `off ^[s i` ]f[mm_m ih O[nol^[sm+ =m [
l_mofn) ch `c`nb al[^_ E [fl_[^s eh_q nb[n Bl_h]b PWUUM b[^ ^_p_f*
ij_^ `lig H[nch PWUQVMU% [h^ Bl_h]b KPM^IT q[m nb_ m[g_ [m H[nch
KIJITT][' S_ b[^ Cl__e m_p_h biolm [ q__e) qcnb nqi biolm ih
O[nol^[sm) [m q_ff [m C_lg[h) Nommc[h) Bl_h]b) [fa_\l[) a_ig_nls)
nlcaihig_nls) bcmnils) a_ial[jbs) [ln bcmnils) mchacha) [h^ mjilnm+
O]biif ^[sm f[mn_^ mcr biolm) `lig hch_ ni nbl__) [h^ ^cm]cjfch_ q[m
m_p_l_+

S_ b[^ [ ^__j l_mj_]n `il iol ^cl_]nil) =lnbol >li]e) I[mn_l
i` =lnm [h^ `ilg_l jli`_mmil [n nb_ jl_mncaciom J_tbch Hs]_og) qbi
q[m iol H[nch n_[]b_l ch nb_ m_hcil al[^_m+ S_ l_[^ Dil[]_ [h^
?c]_li qcnb bcg [h^ b[^ ni f_[lh g[hs j[mm[a_m \s b_[ln+ E mncff
l_g_g\_l ?c]_li$m Lbcffcjjc]m [a[chmn ?[ncfch[ % Moiomko_ n[h^_g
[\on_l_) ?[ncfch[) j[nc_hnc[ himnl[< & [h^ Dil[]_$m ]ihn_gjn `il nb_
cahil[hn ]liq^ % K^c pofaom jli`[hog_nbill_i  &)\inb i` qbc]b [l_
jli\[\fs hiq \[hh_^ `lig nb_ bcab m]biif ]ollc]of[ ch nb_  j_ijf_$m
^_gi]l[]c_m+ =giha iol inb_l n_[]b_lm) [ j[lnc]of[lfs aii^ ih_
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q[m Alc]b pih Rimm qbi n[oabn C_lg[h [h^ Cl__e ch ^c``_l_hn
al[^_m+ Kol ]f[mm b[^ ihfs Cl__e qcnb bcg) l_[^cha nb_ Efc[^) nb_
<La[[Ma [h^ Lf[ni+ Rimm q[m [ jbcfifiacmn qcnb [ Lb+@+ `lig H_cjtca
Qhcp_lmcns+ Dcm ^i]nil[f ^cmm_ln[ncih b[^ \__h ih [ O[hmelcn mo\d_]n+
D_ q[m [h _r]_Q_hn jbcfifiacmn [h^ n[oabn om jbcfifiac][f g_nbi^m+
Bil _r[gjf_) q_ f_[lh_^ nb_ [ln i` jl_]cm_ nl[hmf[ncih qcnb nbilioab
[h[fsmcm i` _[]b al[gg[nc][f `ilg i]]ollcha ch nb_ ilcach[f n_rn+

=hinb_l chn_l_mncha n_[]b_l [h^ [h _r]_ff_hn m]bif[l q[m
Kme[l S[f^b[o_l) [ mj_]c[fcmn ch [h]c_hn [ln+ D_ q[m ih_ i` nb_
j[ln*ncg_ n_[]b_lm [n iol m]biif) bcm g[ch i]]oj[ncih \_cha nb_
]omni^c[hmbcj [n nb_ D_lgcn[a_ Iom_og+ D_ b[^ [ p[mn ehiqf_^a_
i` Cl__e [h^ Nig[h [ln [h^ b[^ [mm_g\f_^ [ boa_ ][l^ `cf_ ih [ln
i\d_]nm jl_m_lp_^ ch p[lciom gom_ogm [lioh^ nb_ qilf^ [h^ [hinb_l
`cf_ i` nbim_ i\d_]nm mncQ ch Cl__]_) Nig_ [h^ nbim_ ]iohnlc_m qbc]b
b[^ \__h oh^_l Nig[h ^igch[ncih+ =`n_l nb_ l_pifoncih nb_ Oipc_n
m_]l_n jifc]_ ]ih^o]n_^ [ m_[l]b i` bcm biom_ 5ch^ ^cm]ip_l_^ bcm ][l^
`cf_m+ Pb_s niie nb_ ][l^m qcnb nb_g [h^ h_p_l l_nolh_^ nb_g ni
bcg mi b_ `_fn bcm fc`_ qile q[m q[mn_^+ D_ \_][g_ mi `lomnl[n_^
nb[n b_ mn[ln_^ ni ^lche [h^ ^c_^ i` [f]ibifcmg+ =`n_l nb_ l_pifo*
ncih) @cl_]nil >li]e) g_hncih_^ _[lfc_l) \_][g_ jli`_mmil i`
C_lg[h fcn_l[nol_ [n nb_ C_lnm_h L_^[aiac][f Ehmncnon_ ch H_hch*
al[^+ =n nb_ ncg_ i` nb_ Cl_[n Lola_ ch .604 b_ q[m [ll_mn_^ [h^
_rcf_^ ni G[t[ebmn[h qb_l_ b_ ^c_^ p_ls miih nb_l_[`n_l+ En cm ih_
i` `[n_$m clihc_m nb[n ch .6/4 b_ [h^ bcm qc`_ b[^ l_]_cp_^ _rcn pcm_cm
[h^ b[^ pcmcn_^ nb_cl mih ch H[npc[+ Ehmn_[^ i` l_g[chcha nb_l_) nb_s
l_nolh_^ ni H_hchal[^) hin ehiqcha qb[n [q[cn_^ nb_g ch Nommc[ n_h
s_[lm f[n_l+

Sb_l_[m >li]e) pih Rimm [h^ S[f^b[o_l q_l_ _r]_ff_hn
n_[]b_lm) mig_ inb_l g_g\_lm i` iol `[]ofns q_l_ hin+ Pb_
g[nb_g[nc]c[hm) `il _r[gjf_) h_p_l _rjf[ch_^ [hsnbcha+ Pb_s
mcgjfs ][ff_^ nb_ \_mn mno^_hn ni nb_ \f[]e\i[l^ [h^ b[^ bcg mifp_ [
nb_il_g qbcf_ nb_ l_mn i` om q[n]b_^) hin oh^_lmn[h^cha biq nb_ \is
mifp_^ nb_ jli\f_g+ =m [ l_mofn) g[hs i` om q_l_ l[nb_l jiil [n
g[nb_g[nc]m+ =m E q[m ih_ i` nb_g) gs ginb_l bcl_^ [ nonil)
=h^l_c Ep[hipc]b C_lmboh) qbi b[^ al[^o[n_^ `lig iol m]biif [h^
q[m hiq [ mno^_hn [n nb_ Ehmncnon Lon_c Oii\mb]b_hcs[ %Ehmncnon_ i`
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?iggohc][ncihm Ahach__lcha& ch On+ L_n_lm\ola+ D_ q[m [ hc]_ g[h
[h^ _r]_ff_hn g[nb_g[nc]c[h qbi _rjf[ch_^ _p_lsnbcha ni g_ nb[n
iol n_[]b_l mbiof^ b[p_ n[oabn om ni \_ach qcnb+

Pb_ qchn_l i` .6..*.6./ q[m p_ls ^c``c]ofn `il g_+ E q[m mc]e
gimn i` nb_ ncg_+ Bclmn E ][oabn nb_ C_lg[h g_[mf_m+ =`n_l nb[n E
b[^ m_p_l[f \ionm qcnb nb_ `fo [h^ gcmm_^ mi g[hs ]f[mm_m nb[n E
]iof^ hin ][n]b oj [h^ b[^ ni l_g[ch ch nb_ m[g_ al[^_ `il nb_
m_]ih^ s_[l+ E mj_hn j[ln i` nb_ h_rn qchn_l ch [ mg[ff Bchhcmb niqh
ih nb_ Roiemc Ncp_l ][ff_^ =hnl_[) [\ion ih_ biol \s nl[ch `lig
Rccjolc %Rc\ila ch Oq_^cmb&+ =hnl_[ cm hiq j[ln i` nb_ Oipc_n Qhcih)
b[pcha \__h ]ihko_l_^ ^olcha Silf^ S[l EE+ E l_]ip_l_^ nb_l_ p_ls
q_Q [h^ nb_ `iffiqcha s_[l E l_j_[n_^ `c`nb al[^_+ Is nonil ]ih*
ncho_^ ni ]i[]b g_ ch g[nb_g[nc]m [m q_ff [m ch Cl__e [h^ H[nch+
Cicha nblioab `c`nb al[^_ nb_ m_]ih^ ncg_ [lioh^ b[^ cnm oh_rj_]n_^
l_q[l^m) `il E `ioh^ gs h_q ]f[mmg[n_m go]b gil_ fce[\f_ nb[h
nbim_ ch gs `ilg_l ]f[mm+ E g[^_ g[hs h_q `lc_h^m [h^ al[^o[n_^
qcnb nb_g ch .6.3+ E qcff g_hncih b_l_ ihfs [ `_q i` nb_g qbi q_l_
j[lnc]of[lfs ]fim_ ni g_+ Kh_ q[m Rc]nil pih Onlc_^n_l) nb_ mih i`
nb_ f_[^_l i` nb_ hi\cfcns ch nb_ Jipaili^ [l_[+ Rc]nil$m `[nb_l q[m
[ bcab i``c]c[f ch nb_ i``c]_ qbc]b g[h[a_^ nb_ cgj_lc[f ]ioln$m
[``[clm) mig_nbcha [ech ni [h Egj_lc[f Diom_bif^ =a_h]s+ =hinb_l
mno^_hn q[m [ ]_ln[ch O_la_c Hcjmecc) [ Nommc[h [h^ [ p_ls jf_[m[hn
\is) qbi [fmi q[m nb_ \_mn mno^_hn ch iol ]f[mm+ = nbcl^ `lc_h^ q[m
C_ilacc Lliei`c_p) nb_ mih i` [ `[giom j[chn_l) qbi f[n_l \_][g_ [
q_ff*ehiqh m]bif[l ch nb_ `c_f^ i` O[gis_^ fchaocmnc]m [h^ _nbhia*
l[jbs+ =hinb_l aii^ `lc_h^ i` gch_ q[m @gcnlcc S_hnt_f qbi f[n_l
\_][g_ jli`_mmil i` g[nb_g[nc]m [n nb_ =lncff_ls =][^_gs+ E
pcmcn_^ [Q i` nb_m_ `lc_h^m i`n_h [h^ nb_s ][g_ ni m__ g_+ H[n_l q_
`ioh^_^ [ ech^ i` ]fo\ qb_l_ q_ ^cm]omm_^ p[lciom bcmnilc][f) jbcfi*
mijbc][f) [h^ l_fcaciom mo\d_]nm+ K]][mcih[ffs q_ [fmi chpcn_^ iol
`[pilcn_ n_[]b_lm ni j[lnc]cj[n_ ch iol ^cm]ommcihm [h^ [`n_lq[l^m q_
b[^ j[lnc_m qcnb ]iiec_m) ][e_m) [h^ mh[]em+

@olcha mogg_l p[][ncihm) qbc]b f[mn_^ `lig Foh_ . ni
O_jn_g\_l .) gs `[gcfs [n `clmn q_hn ni =hnl_[) [h^ [`n_l .6.. ni
L[lcee[f[) [ \_[onc`of niqh ih H[e_ Ocgj_f_ ch nb_ _[mn_lh j[ln i`
nb_ ]iohnls %Qfom+ .-&+ Enm l[cfli[^ mn[ncih cm hiq ih nb_ fch_
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\_nq__h H[jj__hl[hn[ [h^ O[pihfchh[+ S_ mn[s_^ ch [ `ch_ pcff[
qbc]b gs ginb_l `clmn l_hn_^ [h^ f[n_l \ioabn %Qfom+ ..&+ Kh gs nlcj
ni Bchf[h^ ch .643) . pcmcn_^ nb[n [l_[ [a[ch [h^ m[q iol `ilg_l pcQ[
qbc]b q_ b[^ mif^ [`n_l nb_ l_pifoncih) nblioab nb_ Bchhcmb ]ihmo*
f[n_) ni [ `lc_h^ i` iolm qbi fcp_^ ch Bchf[h^+ Is mogg_l p[][ncihm
ch Bchf[h^ al_[nfs ch`fo_h]_^ g_ \_][om_ ni [ ]_ln[ch ^_al__ nb_s
`ilg_^ gs pc_q [h^ oh^_lmn[h^cha i` nb_ mollioh^cha qilf^+ E mjie_
Bchhcmb mi `fo_hnfs nb[n g[hs j_ijf_ nbioabn nb[n E q[m Bchhcmb [h^
_p_h l_f[n_^ ni gs g[hs Bchhcmb `lc_h^m+ Pb_s ]iof^ hin ^cmnchaocmb
nb_ ^c``_l_h]_ \_nq__h nb_cl [h^ gs jlihoh]c[ncih+ Pb_l_ ch L[lce*
e[f[ E \_a[h gs fip_ [``[cl qcnb Bchf[h^ [h^ nb_ Bchhm) [h^ E mncff
b[p_ [ p_ls bcab l_a[l^ `il nb_ j_ijf_ [h^ nb_cl \_[onc`of f[h^+

Pb_ j[ln i` Bchf[h^ qb_l_ L[lcee[f[ cm fi][n_^ cm ][ff_^
Oionb_lh G[l_fc[ [h^ b[m \__h chb[\cn_^ mch]_ [h]c_hn ncg_m+ >_`il_
.5.0 L[lcee[f[ q[m ][ff_^ Gicnm[hf[bnc [h^ \_`il_ nb[n) Fioeci+
Fioeci [jj_[lm ch if^ Nommc[h ^i]og_hnm i` nb_ Jipaili^c[h j_lci^)
ni \_ _r[]n) ch nb_ `ioln__hnb ]_hnols) qb_l_ cn cm qlcnn_h  Apacd[ ~
qbc]b mn[h^m `il Uiqac[+ Pb_ pcff[a_ i` Fioeci mncff _rcmnm h_[l nb_
jl_m_hn \il^_l \_nq__h Bchf[h^ [h^ nb_ Oipc_n Qhcih+

Nol[f Bchf[h^ q[m l[nb_l ]ihm_lp[ncp_ ch nb_ s_[lm \_`il_
Silf^ S[l E) [h^ ch L[lcee[f[ g[hs if^ ]omnigm [h^ moj_lmncncihm
q_l_ mncff [fcp_+ Pbom qb_h nb_ if^ ]bol]b q[m ^_mnlis_^ \s `cl_) cn
q[m \_fc_p_^ nb[n nb_ ^cm[mn_l b[^ \__h `il_nif^ \s nb_ qii^j_]e_lm
qbc]b [fq[sm j_]e_^ [n nb_ ion_l q[ffm i` nb_ ]bol]b+ = gil_ fce_fs
_rjf[h[ncih cm nb[n nb_ qii^_h mnlo]nol_ b[^ \__h ch`_mn_^ \s ^ls
lin [h^ mi cnm ncg\_lm biom_^ chm_]nm qbc]b [nnl[]n_^ nb_ qii^*
j_]e_lm ch nb_ `clmn jf[]_+ L_ijf_ i` \inb m_r_m mncff om_^ nb_ m[g_
m[oh[ nia_nb_l) [h^ ih_ `l_ko_hnfs m[q \inb g_h [h^ qig_h loh
mn[le h[e_^ `lig nb_ m[oh[ ni nb_cl biom_m il ni nb_ f[e_ qb_l_ nb_s
qiof^ jfoha_ chni nb_ c]_*]if^ q[n_lm+

Bifemcha_lm i`n_h ][g_ `lig inb_l j[lnm i` G[l_fc[+ Kh]_
nqi g_h ][g_ ni iol biom_+ Pb_s om_^ mg _[mn_lh G[l_fc[h ^c[f_]n
mjie_h ch Nommc[) [h^ ih_ i` nb_g b[^ [ SIV\MTM% [ mnlcha_^ `ife
chmnlog_hn+ Pb_s mnl[^^f_^ [ \_h]b) `[]cha _[]b inb_l) [h^ mn[ln_^
ni mcha+ Pb_cl miha q[m `lig 9ITM^ITI% nb_ Bchhcmb h[ncih[f _jc])
[h^ nif^ biq nb_ _jc]$m g[ch ]b[l[]n_l) R[ch[gich_h) \ocfn [ \i[n+
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Pb_cl j_l`ilg[h]_ g[^_ [ ^__j cgjl_mmcih ih g_+ =`n_l nb_s b[^
f_`n) E [me_^ gs ginb_l ni a_n g_ [ ]ijs i` nb_ 9ITM^ITI' Ob_
jl_m_hn_^ g_ qcnb ih_) [h^ E l_[^ cn qcnb al_[n `[m]ch[ncih+ Ji
^_n_]ncp_ mnils il Scf^ S_mn [^p_hnol_ s[lh ]iof^ b[p_ chnlcao_^ g_
[m go]b+ Pb_ pcmcn i` nb_m_ nqi G[l_fc[h `ifemcha_lm g[s b[p_ \__h
[ ^_]cmcp_ `[]nil ch gs fc`_) \_][om_ [`n_l nb[n gs chn_l_mnm nolh_^
ni nb_ bcmnils i` nb_ Bchhm [h^ inb_l Bchhi*Qalc] j_ijf_m+ E l_[^
Uld\*Gimech_h$m 7Q[\WZa WN 5QVTIVL%H [h^ f[n_l ?[mnl_h$m ^_m]lcjncih
i` bcm nl[p_fm ch Oc\_lc[ [h^ bcm _nbhifiac][f f_]nol_m ih nb_ =fn[c]
j_ijf_m+Y E ^_]c^_^ ni mno^s nb_ f[hao[a_m [h^ `ifefil_ i` nb_ Bchhm
[h^ inb_l j_ijf_m ch]fo^cha nb_ Iihaifm [h^ Polem qbi ?[mnl_h
l_a[l^_^ [m \_cha fchaocmnc][ffs l_f[n_^+

Bchf[h^ q[m [ p_ls ]f_[h ]iohnls) qb_l_[m Nommc[ q[m `cfnbs
[h^ cnm pcff[a_m q_l_ p_ls ohe_gjn+ Bchhcmb li[^m q_l_ _r]_ff_hn8 ch
Nommc[ nb_s q_l_ b[l^fs gil_ nb[h go^ j[nbm) cgj[mm[\f_ ch mjlcha
[h^ `[ff+ Eh Bchf[h^ nb_l_ q_l_ n_f_jbih_m [h^ n_f_al[jbm _p_ls*
qb_l_) [h^ q_ff*mni]e_^ mnil_m) jbsmc]c[hm [h^ jb[lg[]c_m q_l_
`ioh^ ch _p_ls XQ\WRL% c+_+ niqhmbcj+ Bil nb_ Nommc[hm [Q nbcm q[m
[\mifon_fs ohehiqh) [h^ cn q[m ]iggih ni nl[p_f `lig [ pcff[a_ ni
nb_ h_[l_mn niqh) mig_ncg_m m_p_hns il _cabns ecfig_n_lm [q[s) ih
[\mifon_fs ql_n]b_^ li[^m ch il^_l ni `ch^ [ jbsmc]c[h+ Pb_ Bchhm
q_l_ p_ls ch^omnlciom [h^ bih_mn) \on Nommc[hm a_h_l[ffs q_l_ hin+
Eh Nommc[ qb_h j_ijf_ mn[ln_^ ni qile nb_s i`n_h domn f_[h_^ ih nb_cl
mbip_fm) ^_\[ncha domn biq [ j[lnc]of[l di\ mbiof^ \_ ^ih_+ >_mc^_m)
nb_l_ q[m go]b nb_`n ch Nommc[+ En q[m cgjimmc\f_ ni f_[p_ [hsnbcha
ohao[l^_^ `il _p_h [ gig_hn+ E`) `il chmn[h]_) [`n_l _hn_lcha [
mnil_ ih_ jon bcm \lc_`][m_ ^iqh) ih_ ]iof^ `ch^ cn aih_ qb_h l_[^s
ni f_[p_+ Eh Bchf[h^ E b[^ [ \c]s]f_ [h^ E i`n_h li^_ cn ni nb_ _^a_ i`
nb_ `il_mn) j[le_^ cn [a[chmn [ nl__) _hn_l_^ nb_ `il_mn ni jc]e
gombliigm il \_llc_m) [h^ ][g_ \[]e [`n_l [ `_q biolm ni `ch^ nb_
\c]s]f_ mncff mn[h^cha oh^_l nb_ m[g_ nl__+ Pbcm qiof^ b[p_ \__h
[\mifon_fs cgjimmc\f_ ch Nommc[+ Eh Bchf_oc^ qb_h q_ f_`n iol pcff[ ni
n[e_ [ q[fe ch nb_ `c_f^m il `il_mn) q_ h_p_l fi]e_^ iol ^iilm+ Pb_
qch^iqm [h^ ^iilm q_l_ [fq[sm ij_h+ Ocfp_lq[l_) ch]fo^cha l_[f
mcfp_l mjiihm [h^ inb_l p[fo[\f_m q_l_ f_`n fscha ih iol ^chcha liig
n[\f_) [h^ hi ih_ _p_l _hn_l_^ nb_ biom_ [h^ mnif_ [hsnbcha+
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Diq_p_l) hin [ff q[m q_ff ch Bchf[h^+ Eh mjcn_ i` [h _r]_ff_hn
]fcg[n_ [h^ a_h_l[f ]f_[hfch_mm) no\_l]ofimcm q[m l[gj[hn+ Kh_
][om_ q[m ohj[mn_olct_^ gcfe `lig no\_l]of[l ]iqm+ =hinb_l ][om_
q[m ohm[hcn[ls ]ih^cncihm ch pcff[a_ big_m+ Pb_cl m_[f_^ ^io\f_*
j[h_^ qch^iqm ]iof^ h_p_l \_ ij_h_^) ][omcha nb_ [cl chmc^_ ni \_
b_[pcfs jiffon_^ qcnb ni\[]]i mgie_ [h^ p[lciom biom_bif^ i^ilm+ E
l_g_g\_l m_p_l[f sioha j_ijf_ qbi ^c_^ i` no\_l]ofimcm+ Uldi
Hicee[h_h fimn \inb bcm \linb_l) Agcf) [h^ bcm sioha_l mcmn_l) D_fgc)
ni no\_l]ofimcm+ =hinb_l pc]ncg q[m [ ]_ln[ch L_ee[ G[h[b_h`=) [
mnliha [h^ b_[fnbs \is) qbi ][oabn no\_l]ofimcm [h^ ^c_^ ch f_mm nb[h
[ s_[l+

Eh L[lcee[f[ E g[^_ nb_ []ko[chn[h]_ hin ihfs i` siohamn_lm
gs iqh [a_ \on [fmi i` mig_ [^ofnm+ E l_g_g\_l [ ]_ln[ch g[h
qbim_ f[mn h[g_ q[m I\fnmc) qbi q[m ug _hach__l [n [ m[qgcff qbc]b
\_fiha_^ ni [ Il+ D_f_hcom+ I\fnmc q[m [ Oi]c[f @_gi]l[n [h^ ^o_
ni bcm ch`fo_h]_ E \_a[h ni l_[fct_ nb[n mig_ mi]c[f ^_gi]l[nc] c^_[m
q_l_ aii^ [h^ nb[n nb_s mbiof^ \_ jon chni _``_]n+ Pbcm I\fnmc g[s
f[n_l b[p_ j[lnc]cj[n_^ ih nb_ N_^ mc^_ ^olcha nb_ ]cpcf q[l ch Bch*
f[h^) [h^ cn cm jimmc\f_ nb[n b_ j_lcmb_^ ch cn+ =giha gs hog_liom
sioha Bchhcmb `lc_h^m) gs \_mn `lc_h^ q[m Uld\ %C_ila_ ch Ahafcmb&
Hicee[h_h) qbig E domn g_hncih_^+ D_ q[m nb_ mih i` [ \lc]ef[s_l
[h^ [h chn_ffca_hn [h^ p_ls hc]_ \is qbi q[m mfcabnfs sioha_l nb[h
E+ R_ls i`n_h q_ q_hn \s ginil\i[nzE [fl_[^s b[^ [h ion\i[l^
ginilz`lig cmf[h^ ni cmf[h^ ch H[e_ Ocgj_f_) [h^ b_ n[oabn g_ [
al_[n ^_[f [\ion Bchhcmb fcpcha ]ih^cncihm+ E eh_q g[hs `[lg_lm [h^
E i`n_h q_hn ni nb_cl big_m mi E eh_q nb_g j_lmih[ffs [h^ \_][g_
`[gcfc[l qcnb nb_cl q[s i` fc`_+

Blig gs Bchhcmb `lc_h^m E f_[lh_^ [\ion [ l_mcmn[h]_ gip_*
g_hn [a[chmn Nommc[h ^igch[ncih+ Ap_h [m _[lfs [m .6-6*.6.-) qb_h
q_ q_l_ mncff p[][ncihcha ch =hnl_[) nb_l_ q[m [h ch]c^_hn E
l_g_g\_l p_ls ]f_[lfs+ Kh_ ^[s) qbcf_ q[fecha qcnb gs ginb_l ch [
`il_mn) E q[m q[fecha [b_[^ qb_h [n [ ^cmn[h]_ E m[q [ alioj i` g_h
mcnncha [h^ n[fecha m_lciomfs ni _[]b inb_l+ =m miih [m ih_ i` nb_g
m[q g_ [jjli[]b) nb_s [ff dogj_^ oj [h^ ^cm[jj_[l_^ ch nb_
oh^_l\lomb+ Pb_s q_l_ nii q_ff ^l_mm_^ ni \_ p[a[\ih^m) mi E
molgcm_^ nb[n nb_s q_l_ qile_lm il chn_ff_]no[fm _hauY_^ ch mig_
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l_pifoncih[ls []ncpcns+ E [fmi f_[lh_^ nb[n ch [ j[lnc]of[l jf[]_ hin
`[l `lig L[lcee[f[) nb_ Bchhm b[^ mn[mb_^ [q[s [lgm `il om_ ch [
jimmc\f_ ojlcmcha [a[chmn nb_ Nommc[hm+ Pbcm ][]b_ q[m bc^^_h ch [
`il_mn h_[l Kd[d[lpc) [ l[cfli[^ mn[ncih \_nq__h Rccjolc [h^
Afcm_hp[[l[) qbc]b cm hiq j[ln i` nb_ n_llcnils [hh_r_^ \s nb_ Oipc_n
Qhcih [`n_l nb_ q[l [a[chmn Bchf[h^ ch .606*1-+ En cm chn_l_mncha ni
hin_ nb[n nb_ Nommc[h [onbilcnc_m h_p_l ^cm]ip_l_^ nb_ [lgm ][]b_)
[h^ cn cm fce_fs nb[n nb_m_ q_[jihm q_l_ om_^ f[n_l) ch .6.4*.5) qb_h
nb_ Bchhm q_l_ `cabncha nb_cl q[l i` fc\_l[ncih [a[chmn nb_ N_^m+
Oig_ i` nb_ chb[\cn[hnm i` L[lcee[f[ \_][g_ f[n_l jligch_hn
`l__^ig `cabn_lm [a[chmn Nommc[+ Kh_ i` nb_g q[m Uld\ B[a_lfoh^)
qbi q[m [h _r]_Q_hn bohn_l [h^ g[lemg[h [h^ iqh_^ [ \ca `[lg
hin `[l `lig iol pcQ[+ U_[lm f[n_l E l_[^ [h [lnc]f_ [\ion bcg ch nb_
Bchhcmb _h]s]fij_^c[ [h^ chmn[hnfs l_]iahct_^ bcm jbinial[jb+

L[lcee_cf[ q[m hin ihfs [ jf[]_ al_[nfs _h^iq_^ qcnb h[nol[f
\_[ons) cn q[m [fmi [h cgjiln[hn ]ofnol[f ]_hn_l+ Pb_l_ q[m [ ]i*
_^o][ncih[f bcab m]biif) mig_nbcha nb[n ^c^ hin _rcmn ch [hs j[ln i`
Nommc[) [h^ cgjiln[hn gomc]c[hm [h^ [lncmnm p_ls i`n_h ][g_ ni
L[lcee[f[+ Pb_ gomc]c[hm ch]fo^_^ nb_ `[giom ]igjim_lm Kme[l
I_lce[hni %.535*.6/2& [h^ Picpi Pcgin_om Goof[ %.550*.6.5&) [h^
nb_ f[nn_l$m qc`_) nb_ mcha_l =fg[ Ocfp_hnich_h %.551*.611&+ Is
ginb_l eh_q g[hs i` nb_m_ j_ijf_ [h^ q_ i`n_h pcmcn_^ _[]b inb_l+
Pb_ q_ff*ehiqh Bchhcmb jbcfifiacmn Khhc D[hhce[ch_h) ^cl_]nil i` nb_
Hs]__ ch Goijci) mj_hn bcm mogg_lm [n [ jf[]_ hin `[l `lig iol
pcff[a_+ Pb_ mih i` nb_ q_ff*ehiqh qlcn_l Ichh[ ?[hnb fcp_^ ch [
\_[onc`of biom_ ch L[lcee[f[ [h^ [fmi b[^ [ `[lg [\ion nbl__
ecfig_n_lm `lig iol jf[]_+ Pbom . b[^ nb_ ijjilnohcns hin ihfs ni
l_f[r ch mogg_l \on [fmi ni a_n [ p_ls aii^ ehiqf_^a_ i` nb_ Bchhcmb
]iohnls) j_ijf_) [h^ ]ofnol_+ >s nb_ ncg_ E q[m [ n__h[a_l . [fl_[^s
b[^ [ p_ls aii^ ehiqf_^a_ i` Bchhcmb fcn_l[nol_) b[pcha l_[^ Fob[hc
=bi) =f_rcm Gcpc) Bl[hm A_gcf Ocff[hj[[) Ichh[ ?[hnb [h^ nb_ qilem
i` inb_l qlcn_lm+Y

Oiih [`n_l nb_ [mm[mmch[ncih i` nb_ =omnlc[h =l]b^oe_ Bl[ht
B_l^ch[h^ [n O[l[d_qi ch Foh_ .6.1) [N nb_ On+ L_n_lm\ola h_qm*
j[j_lm mn[ln_^ ni ][lls `lcabn_hcha h_qm i` [h cggch_hn q[l) \on ch
nb_ q__em cgg_^c[n_fs \_`il_ nb_ ion\l_[e i` Silf^ S[l E) gs
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`[gcfs q[m hin [``_]n_^ [n [ff+ E `chcmb_^ gs m]biif s_[l [h^ q_
q_hn ni L[lcee[f[ [h^ [ m__gchafs hilg[f mogg_l \_a[h `il g_+
>on miih cn nolh_^ ion ni \_ h_cnb_l [ hilg[f hil b[jjs mogg_l [n
[ff+ Eh `[]n) cn g[le_^ nb_ _h^ i` nb_ ihfs j_lci^ ch gs fc`_ qb_h E
q[m b[jjs+

Sb_h nb_ q[l \_a[h ih =oaomn .) nb_ Bchhm q_l_ _hnbomc[m*
nc]+ Pb_ Bchhcmb jifc]_g[h [n nb_ l[cfli[^ mn[ncih Afcm_hp[[l[
_rjl_mm_^ nb_ a_h_l[f `__fcha [giha nb_ Bchhm \s ij_hfs \i[mncha ni
[ff j[mm_ha_lm nb[n hiq Nommc[ qiof^ [n f[mn \_ nbilioabfs ^_`_[n_^+
=ff Bchhm \_fc_p_^ nbcm) [h^ nb_ nbioabn g[^_ nb_g b[jjs+ Pb_
m[g_ m_hncg_hnm q_l_ f[n_l _rjl_mm_^ \s Uld\ B[a_lfoh^) nb_ chn_ffc*
a_hn [h^ _^o][n_^ lc]b f[h^iqh_l E g_hncih_^ [\ip_) mi nbcm m_hnc*
g_hn gomn [fmi b[p_ \__h ]iggih [giha Bchhcmb chn_ff_]no[fm+

Blig cnm p_ls \_achhcha nb_ q[l q[m ^cm[mnliom `il Nommc[)
[h^ nbcm q[m [ ^cl_]n l_mofn i` Nommc[$m \[]eq[l^h_mm [h^ ohjl_j[l*
_^h_mm+ >inb nb_ gcfcn[ls f_[^_lmbcj [h^ nb_ a_h_l[f jo\fc] q_l_
]ihpch]_^ nb[n [ qilf^ q[l ]iof^ hin f[mn `il gil_ nb[h nbl__ il
`iol gihnbm+ Pbcm ijchcih) biq_p_l) q[m hin mb[l_^ \s gs j[n_lh[f
oh]f_ R[mcfcc) nb_ f[qs_l+ D_ q[m ]ihpch]_^ nb[n nb_ q[l qiof^ f[mn
m_p_h s_[lm+ Dcm jlijb_]s nolh_^ ion ni \_ ]ill_]n8 nb_ qKPf^ q[l
[h^ nb_ mo\m_ko_hn ]cpcf q[l f[mn_^ _r[]nfs m_p_h s_[lm+ Qh`ilnoh*
[n_fs) Nommc[ b[^ q_[jihm [h^ [ggohcncih `il ihfs [ `_q gihnbm+ En
miih \_][g_ ]f_[l nb[n nb_ q[l qiof^ hin \_ ip_l nb[n koc]efs [h^
qcnbion =Qc_^ b_fj Nommc[ qiof^ \_ oh[\f_ ni ]ihncho_ `cabncha
C_lg[hs [h^ nb_ inb_l ?_hnl[f Liq_lm+ =g_lc][h [h^ >lcncmb q[l
mojjfc_m ]iof^ hin l_[]b Nommc[ \_][om_ nb_ >[fnc] O_[ q[m ]ih*
nliff_^ \s C_lg[h q[lmbcjm+ Pb_ >f[]e O_[ q[m ohom[\f_ \_][om_
Pole_s) ih_ i` nb_ ?_hnl[f Liq_lm) b[^ ]fim_^ nb_ @[l^[h_ff_m+ Pb_
ihfs []]_mm [p[cf[\f_ ni nb_ S_mn q[m `lig nb_ Sbcn_ O_[ [h^ nb_
=l]nc] K]_[h ch nb_ hilnb+ Qh`ilnoh[n_fs) nb_l_ q[m hi l[cfli[^
fchecha nb_ ihfs c]_*`l__ jiln) Iolg[hme) ni nb_ chn_lcil+ Pb_
Nommc[hm) nb_l_`il_) mn[ln_^ ni \ocf^ nb_ Iolg[hme N[cfli[^ qbc]b
\l[h]b_^ i`` `lig nb_ nlohe fch_ \_nq__h L_nlial[^) [m On+ L_n_lm*
\ola b[^ \__h l_h[g_^) [h^ Rifia^[+

Pb_ Bchhm q_l_ hin ^l[`n_^ chni nb_ [lg_^ `il]_m+ Bilg_lfs)
nb_s b[^ nb_cl iqh [lgs \on nb_ Nommc[hm ^cm\[h^_^ cn ch .6--)
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cgjimcha [ mj_]c[f n[r ih nb_ Bchhm ch fc_o i` ]ihm]lcjncih+ Eh
[^^cncih ni nbcm) nb_ Bchhm) fce_ g[hs gchilcns j_ijf_m ch Nommc[)
_mj_]c[ffs nb_ Gclabct) G[t[ebm [h^ Qt\_em) b[^ ni j_l`ilg ]ilp__
ch q[lncg_+ Pb_s jomb_^ ]ihmnlo]ncih jlid_]nm) mo]b [m nb_ Iol*
g[hme N[cfli[^) nblioab mq[gjm) f[e_m) [h^ []limm lcp_lm+ I[hs
qile_lm j_lcmb_^ `lig mn[h^cha [Q ^[s fiha ch ]if^ q[n_l qbc]b q[m
[fq[sm oj ni nb_cl eh__m [h^ mig_ncg_m oj ni nb_cl ]b_mnm+ I[hs
Bchhm qbi b[^ l_nolh_^ `lig ]ihmnlo]ncih di\m nif^ g_ nb[n nb_ gil*
n[fcns l[n_ q[m j[lnc]of[lfs bcab [giha nb_ Qt\_em) G[t[eb) Gclabct)
>ols[nm [h^ inb_l j_ijf_ i` Oc\_lc[ [h^ nb[n [n f_[mn .--)--- i`
nb_g g_n nb_cl ^_[nb ch nb_ mo\[l]nc] mq[gjm+ Pbcm q[m nb_ g[ch
][om_ i` nb_ a_h_l[f ojlcmcha ch Nommc[h ?_hnl[f =mc[ [h^ G[t[eb*
mn[h ch .6.3) [h ojlcmcha h_p_l g_hncih_^ ch nb_ Nommc[h jl_mm [n
nb[n ncg_ [h^ ]lo_ffs mojjl_mm_^ \s nb_ Pm[lcmn aip_lhg_hn+ Eh [^^c*
ncih ni nb_ .--)--- ^_[nbm ch nb_ mq[gjm ch Jilnb_lh Nommc[h) [n
f_[mn /2-)--- Polem q_l_ ecff_^ ch Pole_mn[h \s johcncp_ ohcnm i` nb_
Pm[lcmn [lgs+ Pb_ .)2-- ecfig_n_l*fiha l[cfli[^ b[^ \__h \ocfn mi
koc]efs nb[n \s f[n_ .6.2 il _[lfs .6.3 cn mn[ln_^ ij_l[ncha [h^
\_a[h ni ][lls nb_ go]b h__^_^ q[l mojjfc_m mbcjj_^ `lig Cl_[n
>lcn[ch+

Pb_ ijjimcncih ni nb_ Nommc[hm q[m p_ls mnliha ch Bchf[h^+
Sile_lm) `[lg_lm) chn_ff_]no[fm) [h^ \omch_mmg_h q_l_ ohcn_^ ch
nb_cl ^_mcl_ ni m__ nb_cl ]iohnls `l__^ `lig Nommc[h ^igch[ncih+ Ji
miih_l ^c^ nb_ q[l \_ach nb[h sioha g_h ch Bchf[h^ mn[ln_^ ni
 ^cm[jj_[l+ Bclmn) ih_ i` nb_ h_cab\ilm$ mihm mnijj_^ mbiqcha oj [n
iol biom_) nb_h [hinb_l sioha g[h ^cm[jj_[l_^ `lig iol pcff[a_) [h^
_p_hno[ffs q_ f__clh_^ nb[n nb_s b[^ aih_ []limm nb_ \il^_l ni
Oq_^_h) @_hg[le [h^ `ch[ffs ni C_lg[hs) qb_l_ nb_s dich_^ nb_
C_lg[h [lgs ch il^_l ni `cabn [a[chmn nb_ Nommc[hm+ R_ls miih [
Bchhcmb ^cpcmcih q[m `ilg_^+ =n nb_ m[g_ ncg_ Lcfmo^mes) nb_ `onol_
f_[^_l i` ch^_j_h^_hn Lif[h^) q[m ila[hctcha Lifcmb l_acg_hnm ni
`cabn oh^_l nb_ C_lg[h [lgs [a[chmn Nommc[+

=m `il nb_ _p_hnm [n nb_ `lihn) cn mbiof^ \_ m[c^ nb[n \s nb_
mogg_l i` .6.3 nb_ C_lg[h [lgs i]]ojc_^ [Q i` Nommc[h Lif[h^
[h^ [ f[la_ jilncih i` nb_ >[cfnc] [l_[) ch]fo^cha nb_ ]cns i` Nca[+ Eh
fcabn i` nb_m_ mnohhcha C_lg[h pc]nilc_m) nb_ Pm[l$m al[hncha i`
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ch^_j_h^_h]_ ni Lif[h^ q[m nlofs lc^c]ofiom+ . mncff l_g_g\_l nb_
mj__]b g[^_ ch nb_ @og[ \s ?beb_c^t_) [ Oi]c[f @_gi]l[n) qbi
][ff_^ nb_ Pm[l$m a_h_limcns  gomn[l^ [`n_l ^chh_l+ En q[m ]f_[l
nb[n Nommc[ q[m fimcha nb_ q[l+ =fnbioab nb_ =Qc_m q_l_ m_h^cha
q_[jihm [h^ inb_l mojjfc_m ni Iolg[hme) _p_lsnbcha q[m ch mbiln
mojjfs [h^ \s nb_ gc^^f_ i` .6.3 \l_[^ fch_m b[^ _p_h `ilg_^ ch
f[la_l ]cnc_m+ =]no[ffs) nb_l_ q[m _hioab `ii^ ch Nommc[) _mj_]c[ffs
ch nb_ Rifa[) Go\[h) [h^ S_mn_lh Oc\_lc[h l_acihm) \on nb_ l[cfli[^m
q_l_ ^cmila[hct_^ [h^ miih [ mbiln[a_ i` l[cfli[^ ][lm \_][g_
hinc]_[\f_ [m q_ff+ Pbcm mbiln[a_ q[m ][om_^ \s nb_ `[]n nb[n nb_
l[cfli[^m f_[^cha chni Nog[hc[ q_l_ mchaf_*nl[]e_^ mi nb[n [m miih
[m [ mojjfs nl[ch [llcp_^ [n nb_ Nog[hc[h `lihn) cn q[m ohfi[^_^ [h^
jomb_^ i`` nb_ nl[]e ni g[e_ liig `il nb_ h_rn nl[ch+ >_`il_ fiha
_hilgiom _[l ]_g_n_lc_m ]lijj_^ oj ch ^c``_l_hn j[lnm i` Nog[hc[+

S_ [ff eh_q nb[n _p_lsnbcha q[m ch mbiln mojjfs [n nb_ `lihn
[h^ nb[n ihfs _p_ls inb_l mif^c_l q[m [lg_^ qcnb [ lc`f_+ Sb_h nb_
mif^c_lm q_l_ il^_l_^ ni [nn[]e) b[f` i` nb_ ohcn qiof^ mn[s \_bch^ ni
q[cn ohncf mig_ i` nb_cl ]igl[^_m qiof^ `[ff) f_[pcha nb_cl lc`f_m
fscha ih nb_ alioh^+ Pb_ inb_l b[f` i` nb_ ohcn qiof^ nb_h dogj oj)
loh ion ni ]iff_]n nbim_ lc`f_m [h^ dich nb_ l_g[chcha nliijm [n nb_
]igg[h^)  Bilq[l^) ]iff_]n lc`f_m) jli]__^  Pb_ qc^_mjl_[^
mbiln[a_m ][om_^ [h cgg_hm_ hog\_l i` ][mo[fnc_m [h^) i` ]iolm_)
g[hs ^_`_[nm+ =hinb_l ][om_ i` ^_`_[n q[m nb_ ch]igj_n_h]_ i` nb_
]igg[h^cha a_h_l[fm+ =n nb_ p_ls \_achhcha i` nb_ q[l) [m nb_
C_lg[h [lgs [jjli[]b_^ L[lcm) nb_ Nommc[hm m_hn [ f[la_ [lgs
oh^_l nb_ ]igg[h^ i` C_h_l[f O[gmihip [h^ [hinb_l oh^_l nb_
]igg[h^ i` C_h_l[f pih N_hh_he[gj` chni A[mn Llommc[+ >inb
[lgc_m j_lcmb_^ nb_l_ ch nb_ \[nnf_ i` P[hh_h\_la) [h^ [h [^^cncih[f
\fiq q[m nb[n nb_ N_hh_he[gj` [lgs b[^ ch]fo^_^ nb_ \_mn Co[l^m
l_acg_hnm+ Eh mjcn_ i` n_llc\f_ fimm_m) ch .6.3 nb_ aip_lhg_hn
]ihncho_^ ni ^cmm_gch[n_ h_qm nb[n nb_ mcno[ncih q[m aii^+ Eh nb[n
s_[l$m mogg_l) ih_ i` nb_ L_nlial[^ h_qmj[j_lm ][llc_^ nb_
b_[^fch_7  Cl_[n cm nb_ Ci^ i` Nommc[) `iffiq_^ \s [ fiha [lnc]f_
[\ion nb_ ]igjf_n_ [hhcbcf[ncih i` nb_ C_lg[h `f__n ch Nca[ >[s+
I[hs s_[lm f[n_l qb_h E pcmcn_^ ch C_lg[hs ch .640 gs `lc_h^
Scf`lc_^ Onlce*Onlce`_f^n) nb_ [onbil i` nb_ q_Q*ehiqh \iie 1OIQV[\
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7Q\TMZ IVL ?\ITQV%H mbiq_^ g_ [ ]ijs i` nb[n h_qmj[j_l qbc]b b_
b[^ m[p_^+ D_ b[^ fcp_^ h_[l Nca[ [n nb[n ncg_) [h^ b_ [mmol_^ g_
nb[n hi mo]b \[nnf_ _p_l niie jf[]_zch `[]n) nb[n hi C_lg[h `f__n
b[^ _p_l _hn_l_^ Nca[ >[s+ =Q nb[n b[^ []no[ffs b[jj_h_^ q[m nb[n
[ C_lg[h gch_mq__j_l [jj_[l_^ [n mig_ ^cmn[h]_ ch nb_ \[s) nb_
mbil_ \[nn_lc_m ij_h_^ `cl_) [h^ nb_ gch_mq__j_l mn_[g_^ [q[s+
Onlce*Onlce`_f^n [^^_^ nb[n b_ `_fn p_ls m[^ n_Qcha g_ nb_ nlo_ mnils)
\_][om_ _p_lsnbcha nb[n b[jj_h_^ f[n_l q[m j[lnfs nb_ l_mofn i` nb_
ch]igj_n_h]_ [h^ \[]eq[l^h_mm i` nb_ Nommc[h msmn_g+

Pbcm ech^ i` q[l jlij[a[h^[ q[m []no[ffs ]lcgch[f \_][om_
sioha g_h q_l_ _hnbomc[mnc] `lig nb_ p_ls \_achhcha i` nb_ q[l
[hsq[s) [h^ g[hs i` nb_g pifohn__l_^ `il gcfcn[ls m_lpc]_+ E
l_g_g\_l [ ]_ln[ch \is ch iol ]f[mm h[g_^ Jceif[c Obgc^n+ @_mjcn_
bcm C_lg[h h[g_) b_ q[m Nommc[h) [h^ ch `[]n b[n_^ nb_ C_lg[hm+
D_ q[m ih_ i` nbim_ g[hs sioha g_h qbi) ^oj_^ \s nb_ aip_lh*
g_hn$m ]lcgch[f jlij[a[h^[) \_fc_p_^ ch [ koc]e [h^ ^_]cmcp_ pc]nils
ip_l C_lg[hs+ D_ f_`n m]biif ni dich nb_ [lgs \_][om_ b_ q[m
[`l[c^ nb[n nb_ q[l qiof^ \_ ip_l \_`il_ b_ ]iof^ \_ al[^o[n_^+ =m
cn nolh_^ ion) b_ `ioabn `il m_p_l[f s_[lm ch nb_ q[l [a[chmn
C_lg[hs \on q[m f[n_l ecQ_^ ^olcha nb_ ]cpcf q[l+ =hinb_l _r[gjf_
q[m nb_ mih i` iol ^cl_]nil >li]e+ D_ pifohn__l_^ [h^ [`n_l [ g_l_
nbl__ gihnbm$ nl[chcha [n [h i``c]_l$m m]biif) b_ q[m m_hn ni nb_
`lihn+ Fomn [m b_ ^cm_g\[le_^ `lig nb_ nliij nl[ch) [ mnl[s \off_n
mnlo]e bcg ch nb_ b_[^ [h^ b_ q[m ecff_^ chmn[hnfs+ Dcm fc`_ q[m
q[mn_^ nblioab nb_ ch]igj_n_h]_ i` nb_ Nommc[h gcfcn[ls ]ig*
g[h^_lm qbi mbiof^ h_p_l b[p_ [Diq_^ nb_ nl[ch ni ]ig_ mi ]fim_ ni

nb_ C_lg[h fch_m+
En q[m hin ihfs sioha [lgs pifohn__lm qbi mo``_l_^) \on g[hs

m_ag_hnm i` nb_ ]cpcfc[h jijof[ncih [fmi q_l_ \ol^_h_^+ Pb_l_ q_l_
g[hs j_ijf_ i` C_lg[h ^_m]_hn ch Nommc[+ Oig_ i` nb_g q_l_ mncff
C_lg[h ]cnct_hm) \on g[hs inb_lm q_l_ Nommc[h mo\d_]nm) [h^ _p_h
nb_cl j[l_hnm [h^ al[h^j[l_hnm b[^ \__h Nommc[h mo\d_]nm+ Eh
L[lcee[f[ nb_l_ q[m [ \[e_l i` C_lg[h ^_m]_hn+ D_ [h^ bcm qc`_ b[^
\__h \ilh [h^ l[cm_^ ch Bchf[h^ [h^ ]iof^ hin _p_h mj_[e C_lg[h+
Diq_p_l) nb_s ^c^ hin b[p_ [hs j[j_lm jlipcha nb_cl Bchhcmb
]cnct_hmbcj+ Pb_l_`il_) nb_ Nommc[h [onbilcnc_m _pc]n_^ nb_g [h^
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_rcf_^ nb_g ni Oc\_lc[+ =f_r[h^l[ >i_nt) gs oh]f_$m qc^iq) [h^ b_l
^[oabn_lm =f_r[h^l[ [h^ Hs^c[ q_l_ \[hcmb_^ ni nb_ Rifa[ [l_[+
@olcha nbcm _rcf_ gs [ohn ain \l_[mn ][h]_l [h^ ^c_^ ch [ pcff[a_
qb_l_ nb_l_ q[m hi ^i]nil hil [ bimjcn[f+ Hs^c[) nii) ^c_^ ch _rcf_)
p_ls miih [`n_l b_l ginb_l+ =`n_l nb_ l_pifoncih =f_r[h^l[
l_nolh_^ ni H_hchal[^ qb_l_ mb_ mno^c_^ [h^ \_][g_ [ n_[]b_l+ Ob_
^c_^ i` no\_l]ofimcm ch .600+

=ff i` nb_ [\ip_*h[g_^ q_l_ Nommc[h mo\d_]nm) [h^ cn cm
ch]igjl_b_hmc\f_ nb[n nb_s b[^ \__h _rcf_^ mcgjfs \_][om_ nb_s b[^
C_lg[h h[g_m+ Kh_ i` gs [ohnm) I[o^ >i_nt) b[^ [ \linb_l qbi
iqh_^ [ m[^^f_ `[]nils ch Iim]iq+ Sb_h nb_ q[l \_a[h) bcm `[]nils
[h^ i``c]_ q_l_ ^_gifcmb_^ ^olcha [h [hnc*C_lg[h jialig) _p_h
nbioab b_ bcgm_f` q[m hin C_lg[h+ =`n_l nbcm b_ ]iof^ hi fiha_l
g[ho`[]nol_ m[^^f_m) qbc]b q[m clihc] \_][om_ b_ b[^ g[ho`[]nol_^
gimn i` nb_ m[^^f_m om_^ \s nb_ Nommc[h ][p[fls+

Pb_ q[l [fmi b_cabn_h_^ nb_ aip_lhg_hn$m h[nol[f momjc]ciom*
h_mm) [h^ nbcm l_mofn_^ ch nb_ l[jc^ aliqnb i` nb_ m_]l_n jifc]_+
=f_r[h^_l >i_nt) [hinb_l ]iomch) q[m ch =leb[ha_fme ^olcha nb_
q[l+ Kh_ ^[s b_ [h^ [ `lc_h^ q_l_ q[fecha ch nb_ mnl__n+ Pb_s q_l_
]ihp_lmcha [hcg[n_^fs [h^ _p_h f[oab_^ [ `_q ncg_m) qb_h mo^^_hfs
nb_s q_l_ [ll_mn_^ \s nb_ jifc]_ qbi ]f[cg_^ nb_s q_l_ f[oabcha
\_][om_ nb_ C_lg[hm b[^ domn qih [ \[nnf_ >inb i` nb_g q_l_
_rcf_^ ni Oc\_lc[) [h^ nb_s ^c^ hin l_nolh ohncf [`n_l nb_ q[l q[m
ip_l+ E g_n =f_r[h^_l$m ^[oabn_l [a[ch ch Ononna[ln ch nb_ .64-m) [h^
mb_ nif^ g_ g[hs ^_n[cfm i` nb_ b[l^mbcjm b_l j[l_hnm mo``_l_^+ Is
j[n_lh[f oh]f_) R[mcfcc) q[m [ f[qs_l qcnb nb_ ?l_^cn Hsihh[cm >[he
[m q_ff [m mig_ inb_l `clgm+ @olcha nb_ q[l ih_ i` nb_m_ ]igj[hc_m
il^_l_^ [ boa_ ^l_^a_ `lig Oq_^_h) [h^ nb_ Oq_^cmb `clg ^_f[s_^
cnm ^_fcp_ls+ Pb_ ^l_^a_ q[m ola_hnfs h__^_^ `il nb_ ]ihmnlo]ncih i`
nb_ Iolg[hme N[cfli[^) [m hi ^l_^a_m q_l_ g[^_ ch Nommc[ [h^ q_l_
p_ls m][l]_+ Is oh]f_ m_hn [ n_f_al[g ni Oq_^_h qcnb nb_ [hrciom
ko_mncih8  Sb_h qcff ^l_^a_ [llcp_< D_ q[m jligjnfs [ll_mn_^)
ihfs ni mj_h^ gihnbm ch d[cf q[cncha `il [ nlc[f qbc]b q[m h_p_l
b_f^+ =h chp_mnca[ncih l_p_[f_^ nb[n nb_ m_]l_n jifc]_ b[^ momj_]n_^
 ^l_]Y_ q[m nb_ h[g_ i` [ C_lg[h [a_hn qbig gs oh]f_ q[m
_rj_]ncha+ Is oh]f_ q[m _p_hno[ffs l_f_[m_^ `lig d[cf) \on b_ kocn
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qilecha `il nb_ ]igj[hs [h^ piq_^ h_p_l [a[ch ni b[p_ [hsnbcha ni
^i qcnb `clgm nb[n il^_l_^ g[]bch_ls `lig inb_l ]iohnlc_m+ =ff
nb_m_ ][m_m [l_ `lig gs j_lmih[f _hpclihg_hn [h^ gs cgg_^c[n_
`[gcfs+ En cm) i` ]iolm_) mb[g_`of nb[n nb_ Nommc[h aip_lhg_hn
mbiof^ b[p_ ]iggcnn_^ mo]b \foh^_lm) qbc]b ^[gmca_^ nb_cl iqh q[l
_``ilnm) [h^ _p_h ]lcg_m [a[chmn bog[hcns+

Eh nbcm ]ihh_]ncih E mbiof^ g_hncih nb[n g[hs Nommc[h
]cnct_hm i` C_lg[h ^_m]_hn q_l_ fis[f mo\d_]nm i` nb_ Pm[l qbi
`ioabn [n nb_ `lihn fce_ _p_lsih_ _fm_+ Iil_ip_l) ^olcha nb_ _hncl_
q[l hin [ mchaf_ ][m_ i` nl_[mih [giha Nommc[h ]cnct_hm i` C_lg[h
ilcach q[m ehiqh) qb_l_[m nb_ gimn m_hm[ncih[f ][m_ i` C_lg[h
_mjcih[a_ chpifp_^ [h _nbhc] Nommc[h ih nb_ Nommc[h C_h_l[f On[``)
?ifih_f Is[mi_^ip+ Pbcm Is[mi_^ip `l_ko_hnfs pcmcn_^ nb_ ^_`_hm_
gchcmn_l$m qc`_) Ilm+ Ooebigfchip[) [h^ mnif_ j[j_lm fscha ih b_l
bom\[h^$m ^_me ni \_ jbinial[jb_^ [h^ m_hn ni nb_ C_lg[hm+

En cm oh`ilnoh[n_ \on nlo_) [m E q[m ni f_[lh f[n_l ch fc`_) nb[n
_p_h ]iohnlc_m E [^gcl_^ `il nb_cl ^_gi]l[nc] chmncnoncihm ]iof^
]iggcn ]lcg_m [a[chmn nb_cl iqh ]cnct_hm nb[n q_l_ hi ^c``_l_hn
`lig nb_ ]lcg_m i` nb_ Pm[lcmn aip_lhg_hn+ Bil chmn[h]_) ^olcha nb_
m_]ih^ qilf^ q[l nb_ Qhcn_^ On[n_m `il]_^ g[hs i` cnm ]cnct_hm i`
F[j[h_m_ ^_m]_hn chni ^_n_hncih ][gjm+ Pb_m_ =g_lc][hm q_l_
^_jlcp_^ i` nb_cl `[lgm [h^ inb_l qilf^fs aii^m) [h^ gimn h_p_l ain
nb_cl `[lgm \[]e [a[ch+ En ^c^ hin g[nn_l [n [ff nb[n nb_m_ b[jf_mm
pc]ncgm b[^) i` ]iolm_) hinbcha ni ^i qcnb L_[lf D[l\il il [hs inb_l
[]ncih i` nb_ gcfcn[lcmnc] ]fcko_ i` F[j[h+ E b[p_ ]ig_ ni nb_ m[^
]ih]fomcih nb[n oh^_l ]_ln[ch ]cl]ogmn[h]_m cn g[nn_lm fcnnf_
qb_nb_l [ ]iohnls ][ffm cnm_f` [ ^_gi]l[]s) fce_ nb_ Qhcn_^ On[n_m)
il [h [\mifon_ gih[l]bs) fce_ Pm[lcmn Nommc[+ =hs ]iohnls b[m nb_
jin_hnc[f ni \_]ig_ ijjl_mmcp_ oh^_l mcgcf[l ]cl]ogmn[h]_m8
]_ln[chfs ch nbcm ][m_ nb_ Qhcn_^ On[n_m [h^ Pm[lcmn Nommc[ \_b[p_^
_r[]nfs [fce_+

Eh nb_ mjlcha i` .6.3 E al[^o[n_^ `lig bcab m]biif [h^
l_]_cp_^ gs ^cjfig[ qcnb [ mcfp_l g_^[f+ Pbcm [q[l^ q[m ihfs ih
j[j_l) [h^ nb_ g_^[f q[m h_p_l b[h^_^ ion+ =n nb[n ncg_ E q[m
chn_l_mn_^ ch fchaocmnc]m [h^ `ifefil_) _mj_]c[ffs nb[n i` nb_ Bchhi*
Qalc] j_ijf_m) mo]b [m nb_ Bchhm) Amnihc[hm) [h^ Iil^pchc[hm+
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Diq_p_l) mch]_ gs _[lfs ]bcf^bii^ E b[^ [fmi \__h l_[^cha \iiem ih
nb_ =fn[c] j_ijf_m i` Oc\_lc[ [h^ E hiq q[hn_^ ni mno^s mo\d_]nm
^_[fcha qcnb nb_g+ K` ]iolm_) q_ q_l_ oh]_ln[ch [m ni qb[n ech^ i`
di\ gcabn \_ i\n[ch_^ [`n_l mno^scha mo]b mo\d_]nm) \_][om_ ch Nommc[
q_ff*j[c^ [][^_gc] jimcncihm q_l_ ^c``c]ofn ni ]ig_ \s+ Pbcm q[m
ih_ l_[mih qbs . q[m j_lmo[^_^ \s gs ginb_l [h^ [ohn ni mno^s
h[nol[f m]c_h]_m [h^ g_^c]ch_ [h^ `iffiq nb_ j[nb i` gs g[n_lh[f
al[h^`[nb_l [h^ gs al[h^oh]f_) =f_r[h^_l Gi_hca+ Eh [hs _p_hn) gs
l_f[ncp_m q_l_ ^_[^ m_n _Y[chmn Klc_hn[f f[hao[a_m il [hsnbcha
]ihh_]n_^ qcnb A[mn =mc[ [`n_l gs `[nb_l b[^ \__h gol^_l_^ ch
D[l\ch+ Pb_ >ir_l N_pifn [h^ nb_ ohb[jjs q[l qcnb F[j[h b[^
l_ch`il]_^ nb_cl [hncj[nbs ni A[mn =mc[+ =h^ mi E _hliff_^ [n nb_
g_^c][f m]biif i` L_nlial[^ Qhcp_lmcns qbc]b b[^ ihfs \__h ij_h_^
[n nb_ \_achhcha i` nb_ q[l+ Pia_nb_l qcnb gs `lc_h^ Rc]nil pih
Onlc_^n_l) qbi q[m f[n_l ni \_]ig_ [ g_^c][f l_m_[l]b m]bif[l) E m_n
ion ni \_]ig_ [ ^i]nil i` g_^c]ch_+
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