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l_jl_mmcih) j[lnc]of[lfs nbim_ l_jl_*
m_hn_^\s nb_ @iggcnn__ ih @igohc*
np Pn[h^[l^m+ Lnb_l ]iggohcnc_m)
>omnch ch nb_ j[mn [h^ gimn l_]_hnfs
Qo]mih) >lctih[) b[p_ _h[]n_^ nioab
h_q il^ch[h]_m qbc]b jlin_]n nb_
lcabnmi` a[sm ch biomcha [h^ _gjfis*
g_hn+ Tcnb b[l^ qil^ [h^ nb_ ]i*
ij_l[ncih i` inb_l gchilcnc_m) nb_
]igcha _f_]ncihm i``_l om nb_ ijjil*
nohcns i` jlipcha ni nb_ g_g\_lm i`
nb_ @cns @ioh]cf nb[n q_ [l_ [ jifcnc*
][f `il]_ nb[n gomn \_ l_]eih_^ qcnb+
I_a[ffs jlin_]n_^ ]cpcf lcabnm`il [ff
gchilcnc_m) ch]fo^cha a[sm) ][h \_]ig_
[ l_[fcns ch nb_ h_[l `onol_ ihfs c`
q_ b[p_ \li[^ \[m_^ ]iij_l[ncih `lig
nb_ p[lciom _f_g_hnm ch nb_ a[s ]ig*
gohcns+ Qb_ `il]_m i` l_jl_mmcih [l_
kocn_ []ncp_ [a[ch nbcms_[l+ Qb_ @ig*
gcnn__ ih @iggohcns Pn[h^[l^m ]ih*
ncho_mcnm̀cabn [a[chm nb_ Cclmn>g_h^*
g_hn$m ao[l[hn__m jlin_]ncha `l__^ig
i` _mjl_mmcih+ >m q_ b[p_ \_]ig_
gil_ `[gcfc[l qcnb nbcmalioj) q_ b[p_
]ig_ ni oh^_lmn[h^ nb[n cn cm^__jfs
bigijbi\c]) [h^ c` f_`n oh]b_]e_^)
qcff \_]ig_ [ ho]f_om i` inb_l `il]_m
ijjimcha iol _``ilnm [n i\n[chcha
_ko[f lcabnm+ T_ \_fc_p_ nb[n q_ qcff
`ch^ nb[n ][h^c^[n_m ch `[pil i` a[s
lcabnmqcff [fmi `[pil `l__^ig i` _r*
jl_mmcih+ !

Qb_ mj_[e_lm ]fim_^ nb_cl jl_*
m_hn[ncih qcnb [ jf_[ `il b_fj+ Qb_
_f_]ncihm [l_ go]b ]fim_l nb[h nb_ ][f*
_h^[l cgjfc_m+ Qbiom[h^m i` biolm
[l_ h__^_^ ni ][hp[m pin_lm) ila[hct_
[ g[mmcp_pin_l l_acmnl[ncih ][gj[cah)
mno`` _hp_fij_m) [h^ []]igjfcmb inb_l
_mm_hnc[fncg_ ]ihmogcha n[mem+!Qb_
g_mm[a_ mbiof^ \_ ]f_[l)! P]bq[\
]fim_^) !q_ h__^ siol []ncp_ chpifp_*
g_hn ni b_fj g[e_ Eiomnih [ \_nn_l
jf[]_ `il [ff i` om+!
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ELQ QS *> ELQ LM EFQ
Tb_h J[g[$m ?ism jf[s_^ \inb

nb_ LM biomnih [h^ LM A[ff[m f[mn
s_[l) cnq[m mo]b [ m_ffionmo]]_mmnb[n
nb_ ]fo\m \lioabn nb_ mbiq \[]e `il [
0*^[s _h]il_ loh nbcm j[mn q__e+
Tb[n$mcn[\ion< J[g[$m ?ism cm\[m_^
ih nb_ `ilg[ncih i` [ `iolnb QS h_n*
qile ][ff_^ ELQ*QS+ Qbcmp_bc]f_
jlipc^_m `il g[hs [ n[e_ i`` ih ]ol*
l_hn n_f_pcmcihmbiqm mo]b [m nb_ bc*
f[lciom mi[j_l !Q_lgch[f Eimjcn[f!
qb_l_ il^_lfs I[h]_ ?icf \[nnf_m
Kolm_umo``_lchan_lgch[f hsgjbig[hc[
[h^ jf[s_^ ni nb_ bcfn \s !J[g[!
@[m[h^l[ M_n_lm_h&̀il nb_ [``_]ncihm
i` Al+ Tcff_n C__faii^) ]_hn_l+
Clig nb_ LM Eiomnih loh) J[g[$m
?ism f_[p_m `il [ l_nolh _ha[a_g_hn
[n K_q Vile$m Scff[a_ D[n_+

*
KLK*MOLCFQ D>J?IFKD
Fhmc^_,Lonmc^_$mB^ [h^ G_`` [h*

hioh]_ nb[n nb_ jijof[l \[l$m a[g\*
fcha _kocjg_hn) ch]fo^cha \f[]ed[]e)
qb__f i` `ilnoh_) ]l[j n[\f_m+ \cl^*

][a_) _n]+) qcff \_ g[^_ [p[cf[\f_ ni
hih*jli`cn ila[hct[ncihm `il \_h_`cnm
ih [h [`n_lhiih il _p_hcha+ Cohhs
gih_s qcff \_ om_^ ni a[g\f_) [h^
qchhcham qcff \_ om_^ ni \os ac`n
]iojihm `lig nb_ g[dil a[s \omc*
h_mm_mch Eiomnih+ Lh C_\lo[ls
/3) nb_ J@@O qcff g[h nb_ n[\f_m `il
nb_ `clmnmo]b \_h_`cn+ Pi c` sio fce_ ni
a[g\f_) ]locm_) [h^ b_fj nb_ a[s ]ig*
gohcns) mnij \s nb_ Fhmc^_,Lonmc^_̀il
ih_ i` nb_m_ hih*jli`cn ][mchim+

"2+66 _[+ jfom ".+-- jimn[a_ [h^ b[h^fcha

J[cf ni7 J[ahifc[ Qboh^_ljomms$m
0010 K+T+ Brjl_mmq[s8 Lef[+ @cns)Lef[+ 40../

i ?>@ . J@ . @EB@H . JL

( \_ mol_ni il^_l _rnl[m `il siol `lc_h^m)fip_lmil qb[n_p_l +++nb_s$fffip_ sio `il cn   

AS` JP,
H>IC:;FEIGGL

mnl[^^f_ siol ]b_mn
qcnb ih_ i` b_l ch`[giom
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%()+ MZeYSOcmmm
S_l[ \[\\f_^ [\ion nb_ \_[ons i`

[ q_ff*^ih_ ^l[a mbiq) qbcf_ ?oln
gcl[]ofiomfs ]ihpch]_^ W[]b[ls nb[n
S_l[ q[m) ch^__^) l_`_llcha ni nb_
ginil ][lm+ Wiig*tiig+ W[]b[ls _r*
jf[ch_^ ni S_l[ nb_ cgjiln[h]_ i`
ila[hc] `ii^m [h^ _r_l]cm_+ S_l[
jligcm_^ ni ^i bcm \_mn \on [me_^
`il W[]b$m jl[s_lm i` mojjiln qb_h
h_rn ]ih`lihn_^ qcnb [ Eimn_mm
]b_lls `lc_^ jc_ [h^ [ jchn i` E[f`*
#*E[f`+ W[]b m[c^S_l[ ]iof^ ][ff bcg
`il gil[f mojjiln ch nbim_ ncg_m i`
]lcmcm+>h^ c` [ff nb[n$mhin aii^s*
aii^s _hioab `il sio) Qlo^s nif^
W[]b[ls nb[n mb_fip_^ S_l[ 

Qb[n$m lcabn Qb[n q[m nb_ \ca
mbi]e Qlo^s nif^ S_l[ nb[n mb_fip_^
bcg+ %T_ff) []no[ffs) Qlo^s m[c^ nb[n
mb_fip_^ !A[pc^)! nb_ h[g_ ?oln b[^
[mmcah_^ni S_l[ `il nb_ hcabn+ ?_*
][om_ nb[n$mqb[n bcml_[f %h[g_ q[m)
[fnbioab ?oln ^c^ b[p_ ni fiie cnoj+&
?oln q[m mi qillc_^ [\ion qb[n W[]b*
[ls qiof^ nbche i` S_l[ b_ ^c^h$n_p_h
]ihmc^_l qb[n Qlo^s gcabn nbche i`
nb_ No__h A_@[gj+ Qb_ cgj[]n i`
S_l[$m `f[g\is[h]_ ih [h cgjl_mmcih*
[\f_ sioha gch^ q[m ohgcmn[e[\f_+
Iip_+

Qb_s q_l_ _p_lsqb_l_ nia_nb_l+
Tcnb W[]b$m j_lgcmmcih) i` ]iolm_+

Qb_ ^chh_l j[lns gcabn \_mn\_ ^_m*
]lc\_^ [m !_``c]c_hn+! >m qiof^ [ ^ch*
h_l ^[n_ \_nq__h Gibh A_[h [h^ M[n
Kcrih+ M_lb[jm [h _p_l*mi*mfcabn_gi*
ncih[f ]bcff ch nb_ [cl+ > bchn i` bimncf*
cns+ > A_[nb Tcmb+I_jlims+ >b) nb_
g[echam i` [ `ch_ ^chh_l j[lns+

S_l[ mj_hn nb_ _p_hcha [nn_gjncha
ni !]b[lg nb_ \fo_m ion i` nb_ bilh)!
qbcf_ W[]b[ls nif^ S_l[ b_ b[^ h_p_l
g_n [hsih_ _r[]nfs fce_ S_l[ \_`il_+
S_l[ ]ihncho_^ !]b[lg ch$ nb_ bome
lcabn i`` i` nb_ ]ilh+! >h^ ?oln e_jn
_rjf[chcha ni W[]b[ls nb[n S_l[ i`n_h
b[^ bogiliom gig_hnm) \on S_l[
q[m \[mc][ffs [ g[nol_) m_^[n_) \on]b
ch^cpc^o[f+ ?on \s nb_h S_l[ b[^ nb_
\[hdim jfohech$ [h^ mnloggch$ ion [
noh_ ni \_[n nb_ \[h^+ Qb_l_ qiof^
\_ hi m_]l_nm+S_l[ q[hn_^ W[]b[ls ni
ehiq) lcabn i`` nb_ \[n) qb[n ech^ i`
j_lmih b_ q[m+ >h^ pc]_ p_lm[+ >h^
^[gh_^ c` nb_s ^c^h$n `ch^ ion nb_s
b[^ gil_ ch ]iggih nb[h nb_s
nbioabn+ Qb_s \inb [jjl_]c[n_^ nb_
cgjiln[h]_ i` fcpcha `il nb_ bcab_mn
mn[h^[l^ i` ^[cfs dis [nn[ch[\f_ [h^
nb_s \inb l_]iahct_^ nb_ `iffs i`
qillscha [\ion g[n_lc[f jimm_mmcihm
il nb_ `onol_+ Lnb_l nb[h nb[n) nb_s
^c^h$n b[p_ [ ^[gh_^ nbcha ch ]ig*
gih) \on qbs jl_mmiol fo]e<
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S_l[ [h^ Qlo^s+ M[fm+@bogm+ Bp_ls*
qb_l_+ Lh_ l_aof[l [h^ ih_ mfcabnfs
if^_l j[cl i` j_[m ch [ ji^+ >h^
qbs hin<

S_l[ b[^ m__hnb_ qilf^) .6 ncg_m
ni \_ _r[]n) [h^ q[m hiq l_[^s ni
mn[ln j[mmcha mig_ i` cn ih+ >h^ nb_
qilf^) [m S_l[ jl_m_hn_^ cn) ^c^) ch*
^__^) m__g ni \_ mig_ n[mns gilm_f+
Tbcf_ W[]b[ls) qbi mnlihafs l_cah_^
[m nb_ ofncg[n_ ch `[nb_l `caol_m)af[^*
fs [\^c][n_^ m_p_l[f ![`n_lhiihm! mi
S_l[ [h^ Qlo^s ]iof^ ai ion [h^ jf[s+
Ll l[nb_l) !\li[^_h nb_ ]bcf^$m bil*
ctihm)! [m S_l[ q[m q[hn ni m[s+

Qb_cl `clmn al_[n [^p_hnol_ b[^
\__h Qb_ D[ff_lc[) nb_ mbijjcha ]_hn_l
qcnb nb_ c]_ lche ch nb_ gc^^f_+ Qlo^s
b[^ m__h Qb_ D[ff_lc[ qbcf_ mjchhcha
[lioh^ ih me[n_m+W[]b[ls b[^ n[e_h
b_l nb_l_ i`n_h+ ?on qcnb S_l[) cnq[m
nb_ `clmn ncg_ Qlo^s b[^ m__h Qb_
D[ff_lc[ ih me[n_m*[ff nb_ q[s oj ni
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nb_ nbcl^ `fiil+ S_l[ [mmol_^ Qlo^s
nb[n nb_ me[n_ \f[^_m ^c^h$n boln nb_
][lj_n [h^) ch^__^) []no[ffs b_fj
e__j cn ]f_[h+ Kin ni g_hncih biq
go]b `[mn_l sio ][h a_n [lioh^ ch
nbim_ mnil_m nb[n ^ih$n b[p_ ][lj_n+
Gomnb_[ps q[r+ Wcj*tcj+

Bp_h qcnbion nb_ me[n_m)nb_s
qiof^ hin b[p_ aih_ ohhinc]_^) biq*
_p_l+ Qb_ ]finb_m q_l_ [ ^_[^ acp_*
[q[s+ Ki j_lmih ch nb_ _hncl_ mbij*
jcha ]_hn_l b[^ [hs ^io\nm qb[nmi_p_l
nb[n QE>Q fcnnf_ aclf \_fiha_^ ni
QE>Q g[h+ Qb_cl ion`cnm q_l_ c^_h*
nc][f+ Fh g[echa nb_g) S_l[ b[^ _p_h
m[]lc`c]_^ ih_ i` bcm\_nn_l `cha_lh[cfm)
\on ]ihmc^_l_^ cnhin nii al_[n [ jlc]_
ni j[s+ Kin `il Qlo^s+

Fn$m][ff_^ jf[c^+ >lioh^ nb_
qilf^+ Fn$m][ff_^ jf[c^+ >h^ S_l[ b[^
ainn_h bcm b[h^m ih gimn i` cn+ Fn
fiie_^ al_[n ih Qlo^s+ Pb_ fiie_^
fce_ [ fcnnf_P]inncmb Pq__nb_[ln+ Rh*
`ilnoh[n_fs) S_l[ fiie_^ fce_ [ P]in*
ncmb Pq__nb_[ln) nii+ >h^ cn q[m
_hioab ni g[e_ nb_ R+P+̂ _]f[l_ q[l
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[l_ siol _s_q_[l h__^m, T_
`ch^ nbim_ h__^m [h^ `of`cff
nb_g, T_ chpcn_sio ni jl_+
pc_q [ qbif_ h_q ]ih]_jn ch
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T#5F"D
ih \[ajcj_ jf[s_lm+ Tb_h [ g[h
q_[lm [ ecfn) cn$m[ ecfn+?on qb_h S_l[
q_[lm [ ecfn)cn$m[ ^l_mm+Qls [mb_ g[s+
Qb_ nolhm q_l_ domnnii) nii h[nol[f+
Pe[ncha oj [h^ ^iqh nb_ mn[clm[n Qb_
D[ff_lc[) jf[c^ `[\lc]m `fscha ch nb_
qch^) nb_l_ q[m hi ^_hscha cn+Qbcm
!aclf! b[m \__h ch nb[n ion`cn \_`il_)
_p_lsih_ gonn_l_^+ >h^ b_ b[^+ ?on
qb[n ^c^ cn g[nn_l< Qb_ qbif_ mbiq
q[m `il Qlo^s+ >h^ nb[n [o^c_h]_*i`*
ih_ ]iof^h$n b[p_ fip_^ cn gil_+

!Ac^ sio b[p_ [ aii^ ncg_<!
W[]b[ls [me_^) [m nb_ sioha ih_
q[fe_^ ch nblioab nb_ `lihn ^iil+

!V_m+ Fn q[m _p_h [m go]b `oh
[m fiiecha `il q[n_l qcnb [ \_hn
mnc]e)!Qlo^s [hmq_l_^+

!Dl_[n)! W[]b l_jfc_^) _halimm_^
ch nbioabn [m b_ jih^_l_^ [ h_q b_l\
[h^ gch_l[f ][n[fia+

!>h^ nigilliq) A[pc^$maicha ni
\_ [ ko__h)! Qlo^s [^^_^+

!Tb[n<! W[]b[ls [me_^+ !A[pc ^$m
aicha ni \_ [ ko__h< Ac^ b_ n_ff sio
nb[n<!

!Ki) mcffs)!Qlo^s l_jfc_^+ !F nif^
bcg+ F nif^ bcg nb[n ni^[s F q[m jl_*
n_h^cha ni \_ [ `[cls jlch]_mm) \on
nigilliq) F qiof^ jf[s fce_ F q[m [
`lia+ >h^ b_ ]iof^ jf[s nb_ j[ln i`
nb_ `[cls ko__h+!

!Qb[n$mhc]_) ^_[l+ Kiq ai oj [h^
]b[ha_ siol ]finb_m+!

W[]b[ls q[m b[f`q[s ^iqh nb_
j[a_ [m b_ l_nolh_^ bcm[nn_hncih ni
bcm \iie+ ?on \_`il_ b_ b[^ ainn_h
ni nb_ \innig i` nb[n j[a_) bcm_[lm
[f_ln_^ bcg ni [ gimn momjc]ciom)
s_n ]b__l`offs _h_la_nc] mioh^+ @ig*
cha `lig Qlo^s+ >mmb_q_hn ^iqh nb_
b[ff ni b_l liig+

!Iiha Icp_ No__h S_l[ Iiha
Icp_ No__h S_l[ ! Clig nb_ gionbm
i` \[\_m+ !Iiha Icp_ No__h S_l[ !
Fh^__^+
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qillc_m i` _[lfs C_\lo[ls mbiof^
hiq \_ fc`ncha+ ?on) siol b_[fnb [h^
fip_ fc`_ b[p_ jli\[\fs mo``_l_^ \_*
][om_ i` nb_ l_]_hn di\ jli\f_gm +
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Clig chmc^_[ ^cm]i$mmioh^ \iinb)
nb_ gimn `l_ko_hnfs b_[l^ ko_mncih cm
!Tb[n<!

Qbcm cm\_][om_ ^cm]im[l_ fio^) [h^
gimn i` nb_ \iinbm [l_ jf[]_^ qb_l_
nb_ gomc] ][h \_ b_[l^ q_ff+ Qb_ AG$m
[hmq_l ni [ ]omnig_l$m ko_mncih ][h$n
\_ b_[l^ p_ls q_ff [n [ff+ E_l_) nb_h)
[l_ [hmq_lm ni nb_ gimn `l_ko_hnfs
[me_^ ko_mncihm+

N7 Tb[n$m nb[n miha sio$l_ jf[scha<
>7 Cil nb_ j[mn `_q gihnbm nb_

[hmq_lm omo[ffs b[p_ \__h _cnb_l7
.+ !Js Pq__n Pogg_l Pocn_! \s

nb_ Iip_ Rhfcgcn_^ Ll]b_mnl[ %?[lls
Tbcn_&+ Qbcm cmnb_ ih_ qcnb finm i`
^logm) [ mbiln ]sg\[f \l_[e) \ca il]b*
_mnl[ncih) [h^ hi mchacha+ Qb_ fiha
p_lmcih b_[l^ [n gimn ]fo\m cmh$n[p[cf*
[\f_ ni nb_ jo\fc]+ Fn q[m [ mj_]c[f
^cm]i jl_mmcha+ Qb_cl h_q l_f_[m_
!Qb_g_ `lig Hcha Hiha! cm`il m[f_
[m [ !ac[hn 12+!

/+ !Vio ) J_ ; Iip_! \s nb_
Rh^cmjon_^ Qlonb+ %O_g_g\_l !Pgcf*
cha C[]_m!<& Qbcm ih_ cm.. gchon_m
fiha [h^ b[m \__h [lioh^ gimn i` nb_
s_[l+ Bp_h mi) cn$mjli\[\fs mncffnb_
gimn l_ko_mn_^ miha+ P]l_[gcha `_*
g[f_ pi][f [h^ m_p_l[f chmnlog_hn[f
\l_[em+ Qb_cl [f\og cm `ch[ffs ion)
qcnb nb_ fiha p_lmcih chn[]n) [fiha
qcnb nb_cl h_q l_f_[m_) !I_n$m Di
Aiqh ni nb_ Acm]i+!

N7 Tiof^ sio jf[s +++<
>7 T_ nls) \on+ ++̀ifem omo[ffs m__g

ni l_ko_mn [ l_]il^ lcabn [`n_l nb_s
]ig_ chni nb_ ]fo\+ Qb_s b[p_ [h oh*
][hhs eh[]e `il ]biimcha [ noh_ nb[n
q[m jf[s_^ domn\_`il_ nb_s q[fe_^ ch+
Bp_h nb_ gimn jijof[l miham [l_ ihfs
jf[s_^ nqi il nbl__ ncg_m hcabnfs) mi
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jf[s hi mfiq gomc]) [h^ nb_ l_[mih*
cha m__gm mioh^+ Fn domn n[e_m nii
fiha ni \lcha nb_ jf[]_ \[]e oj+

Ciinhin_m7 Qb_ Jcl[]f_m b[p_ domn
dich_^ nb_ fcmni` [lncmnmqbi$p_ q[fe_^
ion ih Jiniqh+ %Lnb_lm ch]fo^_
Df[^sm Hhcabn) nb_ Ciol Qijm) [h^
nb_ G[]emihm+& Qb_ Jcl[]f_m$ h_q l_*
f_[m_ ih @ifog\c[) !Pjs `il ?linb_l*
bii^)! cm fce_ nb_cl f[mn Jiniqh [f*
\og+ Vio$p_ jli\[\fs h_p_l b_[l^ cn+
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(Eiffsqii^8 Pj_]c[f moljlcm_hcabn
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^[s* 0+5jg* \__l 23]* q_ff 73]
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$'#4-/.3
24.&#6

(@fo\ Q[\ii8 E[jjs biol /+581.jg
(@fo\ Q[\ii8 Acm]i T_^ [h^ Poh* hi ]ip_l

&#,,#2
2#341&#6

(LM8 >`n_l biolm 02[g
( Acg_hmcih FFF8A+FFFn+mbcln*hi ]ip_l

24.&#6
(?iin @[gj8 ?o``_n* 3+6jg
(Poh^[h]_ Hc^8 Cl__ ^l[`n \__l 5jg %ncf<
(P_lpc]_ Pn[ncih8 ?fii^sm* P]l_qm* $ Dl_sm 3.]
(Lh_ T[s Fh8 3.] Dl_sm* ?fii^sm* P]l_qm

QbcmT__e7 C_\lo[ls .6*/2

`ZQCVfP[nol^[s* C_\lo[ls /7
nblo

F Clc^[s* C_\lo[ls 03

(LM8 Q+A[h]_ qcnb A @ I[lo_* 2jg* `iffiq_^
\s `l__ \o``_n 6+/Ljlh* 13] q_ff ^lchem$ \in+
nf_^ \__l* Acm]i ncf0[g* "/ ]ip_l
(A FFF8O_aof[l ][mn mbiq* 781.jg
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-/.&#6
(?[cf_s Pn,8 JcmmD[s Ciln Tilnb M[a_[hn* /.
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34'2&#6
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3*412&#6
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(S_hnol_ K8T_mn_lh\[h^* 7x0[g
( I_pcm8"/ \__l \omn1+4jg
!A_niol8 ?[ln_h^_lm mj_]c[f 53]* /.[g2jg
(Kiq il K_p_l8 E[jjs biol 3x5jg9 !Qb_
Lnb_l Pc^_! fcp_\[h^* "/ ]ip_l
(Fhmc^_Lonmc^_8?fii^sm $ P]l_qm 4.] mchaf_m*
"/,0. ^io\f_m %ncf5jg
( A_jimcnils8 Qc``[hs $ @i, [`n_l biolm mbiq
0[g* hi ]ip_l
( Ii]e_l8 03] ^l[`n \__l* 1+6jg
( >`n_l biolm 0x2[g [n nb_ A_jimcnils* Lf^
Mf[hn[ncih* I_pcm*[h^ Ii]e_l

24.&#6
(Fhmc^_Lonmc^_8Ickoil \omn2+5jg
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(?lc[lM[n]b8 ?fii^sm* P]l_qm* \__l 3.]* 0x5
(S_hnol_ K8 "/ \__l \omn1jg+=
(A_niol8 ?__l \omnhiih ncf4jg
(Brcf_8 Qb_ >f[\[g[ O_po_*3x7jg
(Qb_ ?[lh8 G[g\[f[s[ Kiih ncf0jg
(Ec+Icn_ O[h]b8 E[jjs biol 5 ^[sm* /02jg*
63] \[l, E[jjc_l biol 2x5jg* 3.] \[l* 3.]
\__l, Poh^[s \o``_n 3jg+=
(J[lcih $ Ishh8 !Qb_ Lnb_l Pc^_! fcp_\[h^
5x//jg* hi ]ip_l

-/.&#6
(Dfils Eif_8 I_[nb_l hcn_* 3.] [^gcmmcih
qcnb g_g\_lmbcj
( I[gjMimn8 Miif niolh_s 7jg
(P[ffs%m8E[jjs biol 5[gxhiih $ ?jg+?jg
Jih* T_^* Clc, >ff ^[s Qo_m*Qbolm,$ Poh
(S_hnol_ K8 E[jjs biol 2[gx5jg* Jih+Clc
(?[lh8 ?__l b[jjs biol Jih+Clc* /.x59 @i]e+
n[cf b[jjs biol Jih+Clc 2x5
(Fhmc^_Lonmc^_8E[jjs biol q__e^[sm 2x5jg
3.] mchaf_m*"/,0. ^io\f_m9 ^l[`n \__l 13]
_p_ls ^[s `lig 5[gx5jg
(@fo\ Eiomnih8 "1 fi]e_lm* 6[g2jg* J+C
(Kiq il K_p_l8 E[jjs biol ^[cfs 3x5jg
(A_jimcnils8 Ki ]ip_l* 3.] \[l ^lchem,
!Ii]e_l8 E[jjs biol Jih+Clc* 2x5jg* 3.]
\__l* "/,03 ^io\f_m
(Jc^hcn_ Poh8 E[jjs biolm 5[gx5jg* 53]
\[l* 3.] \__l* Jih+Clc

34'2&#6
(Dfils Eif_8 !Cl_+?_! Kcn_*02[g
( Ii]e_l8 2.] \__l \omn7jg ncf]fimcha
(A_jimcnils8 "/ ]ip_l* 13] \[l ^lchem
!A_niol8 E[jjs biol %fL[g+hiih* 3x5jg
(Pcfp_l ?off_n8Miif niolh_s 6jg
(J[lcih V Ishh8 !Qb_ Lnb_l Pc^_! fcp_\[h^*
681.x/08..* hi ]ip_l
(@fo\ Eiomnih8 ?on [ ^cm]iohn ][l^ $ a_n [
`l__ fi]e_l [ff ^[s
( I_pcm8Achh_l 4x/Ljlh
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$ q_ff* Jih^[s nblioab Qbolm^[s
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^io\f_m c`q_[lcha b[n il ]ifilm
!A_jimcnils8 "0 ]ip_l* fL] \[l ^lchem
( I_pc%m8Pn_[e hcn_5jg* jin[ni_m $ m[f[^ `l__
!Ec+Icn_O[h]b8 Miif niolh_s 7jg
(!Tcf^_ %h Pn_ch! HMCQxCJ [`n_l _p_hcha
h_qm*[jjlircg[n_fs 7jg* %ncfgc^hcabn
(@fo\ Eiomnih8 ?o^^s hcn_*0 fi]e_lm `il nb_
jlc]_ i` /* 2jgxgc^hcn_
(Dfils Eif_# ?[l_ ]b_mnhcn_*3.] [^gcmmcih
qcnb g_g\_lmbcj
(A_niol8 Pj[ab_nnchcn_*5x/.jg
!?[l8 Min fo]e ^chh_l 6jg ih zzz

3*412&#6
(A_niol8 0 q_ff ^lchem `il nb_ jlc]_ i` /*
%fL[lh+` Wjlh
( I_pcm8Achh_l 4x/.jg
(Kiq il K_p_l803] ^l[`n \__l [ff hcabn
(Ii]e_l8 3] ^l[`n /.x//jg
(A_niol8 E[jjs biol /.xhiih* 3x5jg
(Pcfp_l ?off_n8C_[nol_ >f\og Kcabn
!A_jimcnils8 "/ ]ip_l* 13] \[l ^lchem=
( Fhmc^_-Lonmc^_8Fhn_alcns4nb [hhcp_lm[ls* 581.
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( >`n_l biolm 02[g [n Lf^ Mf[hn[ncih* A_jimc+
nils* I_pcm*Ii]e_l* [h^ A[p_%m>l][^c[
(Brcf_8 I[p_lh_ $ ]_+)7x/ [g
( A_jimcnils8 Qc``[hs $ @i,* /081. qcnb Aihh[
A[s* G_lls S[hip_l* B[lnb[ Hcn
(?[lh8 ?lc^a_ j[lns 581.jg ncf = ?lcha siol
`lc_h^m[h^ ][l^m
(S_hnol_ K8 T_mn_lh\[h^ 7jgxf[g
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(>`n_l biolm [n nb_ Ml_]ciom [h^ P[acn[llcom
(Mf[saclf8 Acm]i [h^ mbiqm

24.&#6
(@l_q8 Miif niolh_g_hn mn[lncha2jg
(Mf[saclf8 Lf^c_mhcabnjfom 53] \fii^s g[lsm

-/.&#6
(Mf[saclf8 0 `il /* 5x7jg

34'2&#6
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(Mf[saclf8 2.] \__l [ff hcabn
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