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6BAG8AGF

L[a_ <HMK

Oogg[ls

Ehnli^o]ncih

/ Oicf Jcnlia_h .1

Arj_lcg_hnm qcnb B[ffiq +++

Cl__h*g[hol_ Nin[ncihm ++

0 Egjf_g_hnm `il B[ffiq Pcff[a_ +++ /-

0
O__^cha N_]igg_h^[ncih /1

5

5 Dcmnils i` nb_ A]]_hnlc] Kh_*q[s @cme /2

6 @_ ]lcjoih i` nb_ A]]_hnlc] Kh_ q[s
EE @cme ++++++++++++++++++ $%

XX$chn_lXX$b][n ch ?ilh Niqm ++

I_nbi^m i` ?ofncp[ncih +

Oicf Iicmno l_

FH@@4EL

Onil[a_ i` micf gicmnol_ [h^ jl_p_hncih i` micf \fiqcha [l_ pcn[f
`[]nilm ch mo]]_mm`ofjli^o]ncih i` qchn_l qb_[n+

Bc_f^ nl[mb chn_lgchaf_^ qcnb [ ]fi^^s gof]b `olhcmb_mnb_ \_mn
]ih^cncih `il l_]_jncih [h^ l_n_hncih i` micfgicmnol_+ En[fmi `olhcmb_m
nb_\_ n]ih^cncih `il jl_p_hncha qch^ [h^ q[n_l _limcih+

=m [ a_h_l[f lof_ fcnnf_gicmnol_ cm[^^_^ ni nb_ micf ^olcha nb_
mogg_l gihnbm8 nb_ g[ch []]igjfcmbg_hn i` `[ffiq cmni ]ihm_lp_ nb_
gicmnol_ nb[n b[ []]ogof[n_^ ch nb_micf\_`il_ f[n_ I[sil _[lfs Foh_+

I_^cog*mb[ffiq ncff[a_ qcnb nb_ _]]_hnlc] ih_*q[s ^cmeb[m jlip_^
gil_ jli^o]ncp_ nb[h [hs inb_l g_nbi^ i` ncff[a_+

h^_l nb_[fn_lh[n_ `[ffiq [h^ ]lijjcha g_nbi^ i` jli^o]ncih nb_
icf .- n 00 j_l]_hn i` cnmhcnlia_h ip_l [ j_lci^ i` 02 s_[lm) [h^ oh^_l

]ihnchoiom ]lijjcha [h^ jfiqcha cn .- n /3 j_l]_hn+ Qh^_l ]ihnchoiom
]lijjcha [h^ fcmnchacnfimn .3 j_l]_hn+ N_mofnmch^c][n_ nb[n nb_ f_mm
nb_ icf cmmncll_^)nb_ f_mmnb_ fimmi` hcnlia_h+ Nin[ncih i` ]lijm [h^
al__h g[hol_ b[p_ hin g[n_lc[ffs l_^o]_^ nb_ fimmi` hcnlia_h+ =j*
jfc][ncih i` \[lhs[l^ g[hol_ cmnb_ ihfs g_nbi^ qbc b b[ al_[nfs
l_^o]_^ hcnlia_h .- m_m̀lig nb_ icf+ Pb_ _``_]n i` [jjfc][ncih i`
hcnlia_h ch nb_ `ilg i` [ ]igg_l]c[f `_lncfct_l ih nb_ icf c hiq \_cha
n_n_^+

B[ffiq ncff[a_ biof^ j_lgcn jf[]cha nb_ m__^ch gic n icf+ Pb_
g_nbi^ i` __^cha biof^ f_[p_ `c_f^ nl[mb [h^ ]fi^ [n nb_ nij i` nb_
]ff$cfflc^a_+

Cliqnb l_mofncha`lig nb_ m__^chai` [ jlcha ]_l_[f qcnb nb_
qchn_l ]_l_[f g[ `olhc b nb_ h__^_^ jlin_]ncih ch ][ _ qb_l_ nb_l_
c ^[h]_l `lig icf \fiqch[+

*z/*



9KWNTJVTL @OQQHMKLTUBOSWKUBNKHW

=l =j\a^j Bb^d] NlZlbgf l

>q =+ G+IAGNJI'

E PNK@Q?PEKJ

Lli\[\fs hi inb_l ncff_^]lij jli^o]_^ ih ^lsf[h^ l_`f_]nml_m_[l]b
l_mofnm[m go]b [m ^i_m qchn_l qb_[n+ Pb_ ch l_[ _^ []l_[a_ [h^ []l_
sc_f^ i` nbcm]lij [l_ ^o_ f[la_fs ni \_nn_l g_nbi^ i` ncff[a_ [h^
m__^cha)\inb i` qbc]b [l_ `[]nilm ch ]b_]echa micf _limcih+

>_`il_ .6// gimn i` nb_ qchn_l qb_[n aliqh ch ionb_[mn_lh
$Ssigcha q[m jli^o]_^ ih mno\\f_F[h^) [h^ a_h_l[ffs nb_ sc_f^mq_l_
ohm[ncm`[]nils+ Oolpcp[f i` qchn_l qb_[n ih `[ffiq q[m p_ls oh]_ln[ch
\_][o _ i` micf \fiqcha) @olcha nb_ mjlcha i` .6//) [`n_l jl_fcgch[ls
n_nm)g_nbi^m*i`*`[ffiq [h^ m__^cha_rj_lcg_hnm Wil qchn_l qb_[n q_l_
_mn[\fcmb_ [̂n nb_ l]b_l Bc_f^ On[ncih+ Pb_ jl[]nc][f _``_]nmi` nb_m_
_rj_lcg_hnm [l_ mbiqh ch P[\f_ E+Pb_m_^[n[ q_l_ n[e_h Wlig nb_
Ssigcha =alc]ofnol[f On[ncmnc]m+

ATLANEIA PO SEPD B=HHKS

Eh .6// [ 3*ch]b R[h >lohn al[ch ^lcff q[m ]ihp_ln_^ chni [ ./*ch]b
n[h^_g ^io\f_*^cme_^ `olliq ^lcff [n nbcmmn[ncih+ @olcha nb_ m[g_
s_[l [ 3*`iin `c_f^ ]ofncp[nil %^o]e`iin& q[m cgjiln_^ Wlig ?[h[^[ \s
nb_ Ehn_lh[ncih[f D[lp_mn_l ?igj[hs `il nbcml[ncih+ Qm_i` nb_m_
cgjf_g_hn) qcnb p[lc[ncihm) ]ihmncnon_^nb_ `cl n g[le_^ ]b[ha_ ch
nb_ jli^o]ncih i` qchn_l qb_[n ch nbcml_acih+

Pcff[a_ `il nb_ g_nbi^m*i`*`[ffiq [h^ m__^cha*qchn_l*qb_[n_rj_lc*
g_hnm_mn[\fcb_^ ch .6// ]ihmcmn_î` _[lfs jfiqcha) f[n_ jfiqcha) [h^
f[n_ ^o]e`iincha+ Pb_ m__^chamq_l_ g[^_ qcnb [ 4*ch]b ]iggih ^lcff
[h^ [ ./*ch]b `olliq ^lcff+ Cl[ch*sc_f^ ^[n[ i\n[ch_^ %lig nbc _rj_lc*
g_hn [l_ biqh ch P[\f_ /+

nPb_ qile [n nb_ =l]b_l Bc_f^ l[ncih ]ip_l_^ \ nbcm \off_nch q[m ]ih^o]n_^
]iij_l[ncp_fs \s nb_ @cpcmcih i` @lsf[h^ =alc]ofnol_*]*hiq nb_ @cpcmcih i` Oicf
I[h[a_g_hn [h^ Ellca[ncih) >ol_[o i` Lf[hn Eh^omnls*]*[h^ nb_ @cpcmcih i` On[n_
Arj_lcg_hn B[lgm) ?iff_a_ i` =alc]offol_) hcp_c cns i` X*X$sigcha+

=alihigc n) @cpcmcihi` icf I[h[a_g_g [h^ Ellca[ncih) >ol_[o i` Lf[hn Eh^omnjq+
icf) [h^ =alc]ofnol[f Ahach__lcha) +pjjl_]c[ncih `il b_fj`of oaa_mncihm cm _r*

jl_ _^ ni @l+ +A+ H_cabns) Fibh )?if_) [h^ K+ N+ I[nb_qm i` nb_ @cpccih i`
@lsf[h^ =alc]ofnol_) [h^ ni R$+ H+Mo[sf_) `ilg_l ^cl_]nil i` nb_+ f[n_ Arj_lcg_hn
B[lgm) ]ehiqf_^alh_hn cmg[^_ ni H_lis @+ $Rcff_$ [h^ ) + A) H h_mmi` nb_
@c^ cih i` @lsf[h^ =alc]ofnol_) qbi ]ih^o]n_^ nb_ qile l_jiln_^ ch lbc \off_nch
\_`il_ Fofs E ) .6. ) [n qbc]b ncg_ nb_ [onbil niie mif_ ]b[la_+

&+&



@1284 f*Schn_l*qb_[n =]l_[a_) =p_l[a_ =]l_ Uc_f^m)[h^ Pin[f Lli^o]*
ncih ch H[l[gc_ ?iohns) ch Oionb_[mn @cmnlc]n)[h^ ch On[n_ i`
Ssigcha) `il .6//) .60/) .61/) [h^ .612'

4Q_QO_S

4 cS_O_SLWSYR
W[5b`VSY`
CS_4Q_S

C_\RbQaW\[
W[5b`VSY`

H=N=IEA ?KQJPU
.6//
.60/ +
.61/
.612

1)4--
.4)6--
04)3--

+++++++++++++++++++++++++++++++++++01)---

6+- 1/)0--
..1)6--
5-480--
40.)2--

/f+2
/.+2

OKQPDA=OP @EOPNE?P
.6//
.60/
.61/
.612

6)4--
+++++++++++43)5--

++++++++++++++62)43-
+++++++++++++++++++++.-.)---

/.+2
/-+.

.-1)5--
30/)/--

/)-05)3--
/)-01).--

OP=PA KB SUKIEJC
.6//
.60/ +
Y61/
.612

.6)---
+ .0/)---

+++.13)---
++++++++.20)---

.1+-

.-+2
/.+2
/-+-

/33)---
.)053)---
0).06)---
0)-3-)---

| @[n[ `lig Ssigcha =al`]o`nol[f On[ncmnc]m+

Pb_ ^[n[ biq nb[n [ff `olliq*^lcff m__^chajli^o]_^ f[la_l sc_f^m
nb[h nb_ ]iggih*^lcff m__^cham+A[lfs*mjlcha jfiq_^ `[ffiq m__^_^
qcnb nb_ ]iggih ^lcff jli^o]_^ nb_ g[ff _mn1*s_[l [p_l[a_ sc_f^*
4+6\o b_f j_l []l_+

A[lfs ncff[a_q[m ^ih_ [n nb_ [lh_ ncg_ [mnb_ncff[a_ `il nb_ jlcha
]_l_[fm) qbcf_ f[n_ ncff[a_ q[m ^ih_ ^olcha nb_ f[nn_l j[ln i` I[sil
nb_ _[lfs j[ln i` Foh_+

B[lg_lm chn_l_mn_ĉh nb_ l_mofnm̂_ cl_^ [^^cncih[f ch`ilg[ncih+
=]]il^chafs nb_ _rj_lcg_hn q[m _hf[la_^ ch .6/4 ni ch]fo^_ fc lcha)
o\ icfcha) [h^ _[lf * jlcha ^o]e`iincha+

Pb_ qchn_l*qb_[n jfin q_l_ b[lp_mn_^ qcnb [ \ch^_l+ Eh il^_l
ni g[e_ ilh_ i` nb_ l_mofnm]igj[l[\f_ qcnb nbi _ qb_l_ [ ]ig\ch_
c o _^) nb_ ko[hncns i` mn+l[ql_gip_^ q[ l_nolh_^ ni nb_ `[ff*Ecn_^
jfin) ni ih_ i` nb_ mjlcha*fcn_^ jfinm) [h^ ni ih_ i` nb_ jlcha*^o]e*
`iin_^ jfin+ ?l[ch* c_f^ ^[n[ i\n[ch_^ `lig nbcm_rj_lcg_hn [l_ l_*
jiln_^ ch P[\f_ 0+

Blig [\f_ 0 cnqcff \_ hin_^ nb[n nb_ .-* $_[l [p_l[a_ %Pl[ch c_f^
jli^o]_^ \ nb_ _[lfs mb[ffiq o\mol`[]_ ^o]e`iin ncff[a_ %^_jnb 0
ch]b_& c fcabnfs f[la_l nb[h nb[n jli^o]_^ \ o\ icfcha %^_jnb .1
ch]b_&+ Eh \inb ][ _ nb_`c_f^ nl[ b q[ f_`n [n n+b_ol`[]_ i` nb_ icf+
Lfin ncff_^qcnb nb_gif^\i[l^ jfiq %^_jnb4 ch]b_ &jli^o]_^ g[ff_l

&,&



sc_f^mnb[h nb_ mb[ffiq mo\mol`[]_ ^o]e`iin ncff[a_+ B[ff fcmncha%^_jnb
C ch]b_& jli^o]_^ mfcabnfsf[la_l sc_f^ nb[h jlcha fcmncha%^_jnb 3
ch]b_m&+H[la_l sc_f^mq_l_ jli^o]_^ \s _[lfs*mjlcha ^o]e`iincha nb[h
\s fcmncha+

A[lfs*mjlcha*jfiq_^ `[ffiq g[^_ [ p_ls aii^ __^\_^+ Diq_p_l)
nb_ mol`[]_ i` nb_ micf q[ g_ffiq [h^ nb_l_`il_ o\d_]n ni \fiqcha)
_mj_]c[ffs qb_h m__^_^qcnb nb_ ]iggih ^lcff+ __^chamg[^_ qcnb
nb_ `olliq ^lcff q_l_ gil_ l_mcmn[hnni \fiqcha+ = ]fi^^s) lc^a_^ mol*
`[]_ chn_lgchaf_^ qcnb `c_f^ nl[mb[``il^m jlin_]ncih ni `[ffiq_^ alioh^
[a[chmnmicf _limcih+

=m qcff \_ hin_^ ch P[\f_ 0) nb_ al[ch*sc_f^ ^c``_l_h]_m ][om_^ \s
nb_ [^^cncih i` mnl[q [l_ mg[ff*hin mo``c]c_hnni ^l[q ]ih]fomcihm+
Diq_p_l) ih f[h^ gil_ mo\d_]nni \fiqcha) `c_f^ nl[mb gcr_^ qcnb nb_
micf [n nb_ nij i` nb_ `olliq*^lcff lc^a cm[ pcn[f `[]nil ch jl_p_hncih
i` micf \fiqcha ^olcha qchn_l [h^ _[lfs jlcha gihnbm+ ig_ i` nbcm
f[h^ cmp_ls jli^o lcp_) \on nb_ \olhcha i` mnl[q ih mo]b f[h^ qiof^
miih l_h^_l cn ohjli^o]ncp_ ch nb[n nb_ ]lij qiof^ \_ ^_ nlis_^ \s
icf \fiqcha+

@olcha .604 nb_ g_nbi^m*i`*`[ffiq _rj_lcg_hn q[ l_p[gj_^ Wil
nb_ joljim_ i` ^_n_lgchcha nb_ g_lcnmi` h_q g_nbi^ i` `[ffiq+ Pb_
fcmn_l̂ [lhg_l [h^ nb_ L_[]i]e ^[lhlh_l q_l_ \_cha [^pi][n_^ \_][om_
nb_s l_^o]_^ loh*i`` ][om_^ \s mo^^_h ^iqhjiolm+ @c``c]ofnc_m_h*
]iohn_l_^ ch o _ i` nb__ g[]bch_m q_l_7 %E&]fiaacha qcnb `c_f^ nl[mb)
%/&ihfs j[lnc[f ecffchai` q__^m)[h^ %0&̀c_f^mf_`nmi lioab nb[n `olnb_l
ncFf[a_q[ ^c``c]ofn+ Pi ip_l]ig_ nb_m_i\d_]ncih[\f_ `_[nol_ i` jcn

@1284 /*=p_l[a_ Uc_f^m̀lig I_nbi^m i` Pcff[a_ [h^ O__^cha `il Schn_l
Sb_[n ih B[ffiq) .6/0 ni .6/3) ch]fomcp_

8O_Yf' H[n_* AZ j*dq * H[n_* H[n_* H[n_*
jfiq_^ ]Y\dSR ]Y\dSR ]Y\dSR ObQXT\\a ^o_e`iin
TOYY\d& TOYY\d& TOYY\d& `[h iq) n[ffiq) TOYY\d&

S\ZZ\[ Q\ZZ\[ Tb__\d Tb__\d Q\ZZ\[ Tb__\d
^lcff ^lcff ^lcff ^lcff ^lcff ^lcff

%> NA&
w

.6/0 0+- +5 ./+- .4+0 .1+2 .3+-

.6/v 1+/ .4 ++8 /.+4 //+0 6+/ X1++/

.6/2 6+4 .0+- X6+0 .3+2 .1+2 /-+2

.6/3 .*.+ .0+- /-+2 E+4 +- .4+

1*ul+ [p_l[a_ 4+6 X0+. E ' E+4 ..+3 .4+X

i F]_W[Uqb_[n*m__^ ]^ dWaVQ\ZZ\[ R_WYY(

&-&



ncff[a_) [h _]]_hnlc] `_[nol_ i` nb_ ^cmemi` [h Ehn_lh[ncih[f D[lp_mn_l
^cmeb[lliq jfiq %Sb_[nf[h^ jfiq il ih_*q[s ^cme&q[m ^_p_fij_^ [n
nbcmmn[ncihch .603+

Pb_ ^cme*b[lliq jfiq) qb_h _kocjj_^ qcnb _]]_hnlc] ^cmem)jcnmnb_
micf ch [ q[``f_*fce_ j[nn_lh [h^ [n nb_ m[g_ ncg_ ncffm[ff nb_ mol`[]_
i` nb_micf+ Enb[h^f_m [ b_[pc_l f[s_l i` `c_f^ nl[mb*j[lnc[ffs ]ip_lcha
[h^ gcrcha cnqcnb nb_ mol`[]_ micf+ Khfs ch m[^ cmnb_ jcnnchaoh^ofs
lioab+

Pb_ l_p[gj_^ g_nbi^m*i`*`[ffiq _rj_lcg_hn ]ihn[ch_^ `i+ol h_q
g_nbi^m i` ncff[a_7 %E&jfiqcha qcnbion gif^\i[l^) %/&fcmnchaqcnb
^[lhlh_lm) %0&L_[]i]e fcmnchaqcnb ^[gg_lm) [h^ %1&_]]_hnlc] ih_*q[s
^cmecha+Pb_ L_[]i]e g[]bch_ ^c``_lm`lig nb_ fcmnchaqcnb ^[g g_l
ch nb[n nb_ `olliqm) g[^_ qcnb \off*nihao_ mbip_fm)[l_ ]fim_l nia_nb_l+

@1284 0*=p_l[a_ Uc_f^m̀ lig I_nbi^m i` Pcff[a_ [h^ O__^cha `il Schn_l
Sb_[n ih B[ffiq) .6/4 ni .603) ch]fomcp_

++++ !+r 87
r

r 0)/ +++ +8'%%222 +*!- !+! ))* +7E*** _ +)
3a +)): +): !777 3!-, )): #-/

++++
r :+)++ rr +)*

r$? r* +8 )): !$! rr$! r ++ +++++r* * ++ vi v+^: (!% -!
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!%( M(
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5, -) rr ?i -) | -) ++r rr ++r ++_
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rr rr "( rr d( " (
v+/ v+_ rr rr rr
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v.x ))$! * ++ +)+++++ ++] +++++++))* ))* rr ((& ))* ))* (( _ +! ! ! _ !Rdr rr rr rr rr !$: r ''' ))100 !$$$$Rdr rr

%>PDAHO LAN =?NA&

.6/4 5+2 EE+62 6+- 3+/ 3+- 5+4 3+5 4+2 3+- +4 .0+/

.6/ .2+/ .4+5 .6+/ .6+/ /1+ /`f+0 /5+/ /4+5 / /6+4 0/+/ 0.+/

.6/6 ER8 .8$+0 4+- .-+4 .-+0 .-+ .2+/ .1+5 .3+0 .2+- .2+0 .4+4

.60- 6+5 ..+4 ./+2 .1+ 6+2 .0+0 .3+0 .3+2 .4+5 .4+0 .4+ .4+4

.60. .3+4 .4+0 .4+0 .4+0 .4+/ F3+0 .4+0 .5+/ .3+4 .4+2 . +$d.2+

.60/ 6+4 +/ F.+/ .-+0 3+4 ..+- .+0+/ ..+- ./+- .70+0 .3+/ ..+-

.600 5+5 6+- +)F 5++f 6+0 6+4 +5 4+ +0 +d 4+ 6+-
w

.601 /+2 0+0 $&* /+5 /+- /+0 1+/ 0+2 0+0 3+/ 2+2 0+t+i

.602 ./+4 ..+- .0+/ .1+78 ./+8$ .1+- .3+0 EvP.1+- ./+/ ./+4 .0+0

.603 E+ 0+- .+- .+4 .+0 .+- 0+d /+ /+4 0+- /+0 -+4
** ** ** ** * ** ** **** ** ** *

.-*v l+ [p_l[a_ 6+5 .-+5 .-+/ .-+6 .-+- ..+- .0+1 ./+1 ./+4 .0+. .0+4 .0+0

| =ff jfinm l_m__^_^ni mjlcha qb_[n qcnb nb_ ]iggih ^lcff +
ii ?\d sf_n^mdS_S RbS a\ R_\bUVa(

&.&



@1284 1*=n^jZ`^ Tb^d]k _jge H^lag]k*g_*BZddgo Aph^jbe^fl _gj Rbfl^j
Ra^Zl) .605 lg .614) bf\dmkbn^

$av Ga!aY

$! $!r r ! r m*) !!* r r r
_ _ v a r r r ++

$! r r*+- 'R!% r A A $!!""46 !)))+ r ++A A ++v r ++++* ! !A ++K<8F !
| ] [gg ++

! ), O+ ++++] ] ++] ++++
r +r A +77A +r r +77A ]$! M( ?K +A ]$!r ++ ?i ++ )10 (( r r &( rr *r
I'#3

]+v rr
v$ rr E_r r)r v72 r +* !"(

v++)
$l! v87 r !$v !"( !"(

"! ( $li !$v 'K),-P $lir r ''%( % ( +$! ++)$! +&!- ''%( ++)? ) ]
*+] r2 !$$$$ *$! *$! $c7v

!%( * ++ $!$! "! (a ( rr rr
rr

rr r ++ a ( rr '' ( r ++
!$* +++* !$+* ))$! r $! ++r !$v !( !( $! ] ++r
+++$! C@ a +++r +++777 C@22 C@!! +++!! C@!% +++! C@"! +++!!

#9 DAHO LAN =?NA&
.605 .4+2 .5+0 .2+0 ..;+2 //+2 /0+2 /2+4 /0+/ /1+2 //+0 /0+5 .2+-
.606 1+- 4+5 5+/ 3+2 4+0 2+0 6+2 .-+- 4+5 5+/ 4+4 3+5
.61- .+0 /+5 -+4 -+0 .+5 /+4 1+0 /+5 0+4 /+4 0+- -+-
F6D 06+5 04+/ 01+/ 0.+2 04+- 10+- 02+- 0/+- 10+/ 1.+/ 04+- 01+0
.6./ 01+- /4+4 /3+5 /1+/ /3+2 0-+0 0.+- /2+4 0.+5 0-+5 /6+4 /4+0
.6*10 w ++ ++ w ++ ++ ++ | | ++ | |
.6*11 5+0 2+4 3+/ 0+2 4+2 4+4 2+5 1+/ 4+2 2+2 3+4 5+-
.612 .0+/ .1+0 .0+- .0+0 5+2 .0+- .0+- ..+0 .0+2 ./+5 ./+- ..+4
.613 .1+5 .1+/ ..+4 /+5 .-+- 6+2 .0+/ .-+/ .0+- .0+4 .1+/ 5+-
.614 /5+/ /4+5 /5+4 /2+0 /2+4 /5+5 /6+5 /1+4 /5+4 /.+4 /0+- 0.+5

**** ** **** *************
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| D[ff+

Elqcff \_ hin_^ nb[n _[lfs*mjlcha jfiqcha cmhin ch]fo^_^ ch nbcm
g_nbi^m*i`*`[ffiq _rj_lcg_hn+ Elq[m ^cm]ihncho_^\_][om_) [m mbiqh
chP[\f_ 0) cnq[m hin kocn_[m jli^o]ncp_ [mf[n_*mjlchajfiqcha+ Diq*
_p_l) f[n_ ncff[a_)qcnb nb_ _r]_jncih+ i` f[n_* jlcha jfiqcha) jli^o]_^
fiq_l sc_f^mnb[h _[lfs*mjlcha ncff[a_+ Pb_ _[lfs*_]]_hnlc]*jcnn_^ jfinm)
[mmbiqh ch P[\f_ 1) jli^o]_^ nb_bcab_n [p_l[a_ sc_f n̂

@olcha s_[l qb_h b_[ps `[ff jl_]cjcn[ncih i]]oll_^) nb_[^p[hn[a_
i` _[lfs* jlcha*ncff_^ `[ffiq q[m ilh_ ncg_mqcj_^ ion+ El[jj_[lm nb[n
b_[ps `[ff jl_]cjcn[ncih acp_ ^__j ncff[a_ [h [^p[hn[a_8 biq_p_l) mo]b
`[ff jl_]cjcn[ncih cm[h _r]_jncih+ =m mbiqh ch P[\f_ 1) nb_ f[la_mn
[p_l[a_ sc_f^mi` qchn_l qb_[n q_l_ jli^o]_^ ih l[nb_l mb[ffiq _[lfs*
jlcha*ncff_^ f[h^+

$Rcnb_r]_jncih i` nb_ f[n_ ^__j jcnncha%^_jnb .1 ch]b_m&+nb_
jcnn_^jfin [ [ alioj jli^o]_^ f[la_l sc_f^ nb[h nb_f_p_f*ncff_ ĵfinm+
Knb_l ncff[a_) qcnb _r]_jncih i` ^o]e`iincha %^_jnb [\ion 0 ch]b_m&)
q[ \_nq__h 2 [h^ 3 ch]b_m^__j+ Pb_ ^__j_l nb_ ncff[a_ nb_ al_[n_l
nb_[_l[ncih [h^ _p[jil[ncih i` micfgic nol_*[ ]ih^cncih qbc]b mig_*
ncg_ ][o _m[h _r]_mmcp_[giohn i` ^ls gof]b) qbc]b ch nolh g[s l_mofn
ch jiil a_lgch[ncih i` m__^+

Pcff[a_ nb[n ]ihnlifm q__^ aliqnb [h^ gcr_ nb_ `c_f^ nl[ b qcnb
nb_ mol`[]_ icf) nb_l_\s jlin_]ncha cn `lig _li cih [h^ [c^cha ch cn

&/



l_]_jncih i` q[n_l) jk ni \_ jl_`_ll_^+ Pb_ _]]_hnlc] ih_*q[s ^cme[]*
]igjfcmb_ nbc nsj_ i` ncff[a_ [h^ _ n[\fcmb_ [ j[nn_lh i` jcnmqbc]b
l_n[ch q[n_l nb[n qiof^ ch mig_ chmn[h]_ml_mofn ch loh*i``+ Pb_m_
`[]nilm) ch [^^cncih ni nbilioab ecffcha i` jf[hn aliqnb) [l_ `[pil[\f_
`il ]lij jli^o]ncih+

Pb_ fcmn_lnsj_ i` cgjf_g_hn ^i_m hin g[e_ `il mo]b nbilioab
ecffcha+ Pbcm cm[h cgjiln[hn `[]nil) _mj_]c[ffs mch]_ nb_ [^p_hn i`
^iqhs ]b_mmil ]b_[n al[m %>lilhom n_]nilog&+ Ll_m_hnmo\mol`[]_ ncff[a_
g_nbi^m [l_ hin mo``c]c_hnfs_``_]ncp_ ch ]ihnlif i` nbcmal[mm+ Bil nbcm
l_[mih mig_ `[lg_lm [l_ l_nolhcha ni om_i` nb_ jfiq `il g[dil jlcg[ls
ncff[a_+ Diq_p_l) _rj_lcg_hn[f l_mofnmch^c][n_ nb[n f[la_l sc_f^m [l_
jli^o]_^ qcnb al_[n_l _]ihigs [h^ micf jlin_]ncih qb_h nb_ f[h^ cm
ncff_^ qcnb nb_ _]]_hnlc] ih_*q[s ^cme+

CNAA *I= FQNANKP=PEKJO

Schn_l qb_[n cmjli^o]_^ ih nb_ al__h*g[hol_^ f[h^ ch lin[ncihm
..2 [h^ ..4+ Uc_f^ `lig `[ffiq_^ f[h^ ch lin[ncih ..5 [l_ jl_m_hn_^
`il ]igj[lcmih+ =Q nbl__ i` nb_m_[l_ 1*s_[l lin[ncih qb_l_ ]ilh `if*
fiq qchn_l qb_[n [h^ i[nm `iffiqm ]ilh+ Pb_ i[nm mno\\f_ ch lin[ncih
EY2 cmm__^_^ni qchn_l ls_ nb_ s_[l \_`il_ cncmm__^_^ni qchn_l qb_[n+
Pb_ qchn_l ls_ c jfiq_^ oh^_l `il al__h g[hol_*a_h_l[ffs qb_h ch
nb_ \fiig mn[a_)qbc]b cm[\ion nb_ gc^^f_ i` Foh_+ Pb_ `c_f^ j_[m
ch lin[ncih ..4 [l_ jfiq_^ oh^_l `il al__h g[hol_ [\ion nb_ gc^^f_
i` Fofs+ Eh lin[ncih ..5 nb_ jfin ni \_ m__^_^ ni qchn_l qb_[n b W[f*
fiq_^+ Pb_ 01*s_[l [p_l[a_ sc_f^mi` qchn_l qb_[n) .6.1*Y614) ch]fomcp_)
jli^o]_^ ch nb_m_lin[ncihm [l_ [m `iffiqm7

Nin[ncih EE2*N _) al__h g[hol_
Nin[ncih EY4*L_[m) al__h g[h ol_
Nin[ncih .. B[ffiq ++

Y/+6 \om+j_l []l_
./+4 \om+j_l []l_
Y0+4\om+j_l []l_

)
@olcha s_[lm i` [\oh^[hn gicmnol_ nb_ al__h*g[hol_^ jfinm jli*

^o_ ^ f[la_l sc_f^m nb[h nb_ `[ffiq_^ jfin) qbcf_ nb_ l_p_lm_ cmnlo_
^olcha s_[lm i` chmo``c]c_hngicmnol_+ En cmjli\[\f_ nb[n nb_ al__h*
g[hol_ ]lijm l_^o]_ nb_ icf gicmnol_ mo``c]c_hnfsni [``_]n qchn_l*qb_[n
c_f^ [^p_l _fs) _mj_]c[ffs ^olcha ^ls s_[lm+ E_micf gicmnol_ q_l_ [fq[sm

[\oh^[hn cn c jli\[\f_ nb[n nb_ al__h*g[hol_^ jfin qiof^ jli^o]_
f[la_l sc_f^ nb[h nb_ `[ffiq_^ jfin+

Schn_l Sb_[n ch ?ilh Niqm

Cii^ al[ch c_f^ [l_ jimmc\f_ \ __^cha qchn_l qb_[n ch ]ilh liq
qb_h f[n_ oaomnil _[lfs _jn_lh\_l jl_]cjcn[n+ih b o``c]c_hn ni jli*
^o]_ pcailio jf[hnm ch nb_ `[ff+ P[\f_ 2 ]ihn[ch nb_ [p_l[a_ c_f^mi`



@1284 2*Uc_f^mi` Schn_l Sb_[n O__^_^ ch?ilh Niqm) i` Ojlcha Sb_[n
N_m__^cham)[h^ i` Schn_l Sb_[n ?lijm Oolpcpchâ olcha [ 01*
U_[l L_lci^) .6.1 ni .614) ch]fomcp_

..1 ?ilh) qchn_l qb_[n) qchn_l ls_ al__h g[hol_) i[nm

..3 ?ilh) qchn_l qb_[n) j_[m) al__h g[hol_) i[nm
..6 ?ilh)qchn_lqb_[n)`[ffiq)i[nm +

+++ +++ -Z +++
88 $!! 88
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%>QODAH LAN ?NA&
.-+0 .- 4+1 /. .0+/

.-+3 EE 4+0 /- .1+.

.-+/ .- 3+5 /. .0+/

NKP=PEKJ

| Pbl__ nin[f ]lij `[cfol_m i]]oll_^ ^olcha nb_ 01*s_[l j_lci^*E ^lioabn [h^ / b[cf+

qchn_l qb_[n m__^_^ch ]ilh liq) [fmi l_ __^chamni jlcha qb_[n) ch
lin[ncih ..1) ..3) [h^ ..6) Wil nb_ 01*s_[l j_lci^ .6.1*.614) ch]fo cp_+

Pb_ qchn_l qb_[n ch nb_m_lin[ncihm c m__^_^[\ion _jn_g\_l .+

=ff i` nb_ ]ilh ]lij cml_gip_^ [n g[nolcns+ Pbl__ nin[f l[j `[cfol_
i]]oll_^ ^olcha nb_ 01*s_[l j_lci^*ih_ `lig ^lioabn [h^ nqi `lig
b[cf+ @[n[ ch P[\f_ 2 mbiq nb[n qchn_l qb_[n qb_h __^_^ ch ilh
liq jli^o]_^ [ `[clfs aii^ ]lij [\ion nqi ion i` nbl__ s_[l+ Diq*
_p_l) ch lin[ncih .6) qbc]b ]ihn[chm nb_ [g_ ]lijm [ lin[ncih ..1) ..3)
[h^ ..6 %_r]_jn nb[n mjlcha qb_[n l_jf[]_m qchn_l qb_[n&) nb_ 01*s_[l
[p_l[a_ sc_f^ i` mjlcha$qb_[n ih ^cme_^il ^o]e`iin_^ ]ilh alioh^ cm
.-+/ \o b_fmj_l []l_+ Eh lin[ncih 1/2 qchn_l qb_[n c __^_^ ch ]ilh
liq ) nb_m[g_ [ ch lin[ncih ..1) ..3) [h^ ..6) \on ch nbcm][m_ nb__[l
]ilh cmb[lp_mn_^ [h^ nb_ mnip_l cmf_`n mn[h^cha ih nb_ jfin+ Pb_
/1*s_[l [p_l[a_ sc_f^) .6/1*.614) ch]fo cp_)jli^o]_^ ch nbcmlin[ncih cm
.-+4 \o b_fmj_l []l_+ Pb_ ^_]cmcih qb_nb_l ni m__^qchn_l il mjlcha
qb_[n ih ]ilh alioh^ ][h \_ \[m_^ ih nb_ [giohn i` `[ff jl_]cjcn[ncih
[h^ nb_ ^cmnlc\oncih i` f[\il+

@8G;B7F B9 6H? G<I4G<B

<[ .6.0 [ m_lc_mi` jfinm q[m f[c^ ion `il [ g_nbi^*i`*]ofncp[ncih
_rj_lcg_hn qcnb qchn_l qb_[n [h^ inb_l ]lij+ Pcff[a_ g_nbi^m ]ih*
cmn_î` `[ff jfiqcha) mjlcha jfiqcha) `[ffiq) `[ff jfiqcha mo\micf_^ch

[fn_lh[n_ s_[l) [h^ `[ff fcmncha+Eh nb_][m_ i` qchn_l qb_[n) nb_ jlcha
jfiqcha q[m ]b[ha_^ ni f[n_*`[ff jfiqcha [h^ `[ff jfiqcha ni _[lfs*`[ff
jfiqcha+ Diq_p_l) \_][om_ i` nb_ mbilnh_m i` nb_ _[mih fcnnf_ncg_

&1&



_f[jm_m\_nq__h nb__[lfs [h^ f[n_ `[ff jfiqcha+ =p_l[a_ sc_f^mi` qchn_l
qb_[n jli^o]_^ \s nb_ p[lciom g_nbi^m i` ncff[a_ ^olcha nb_ 0/*s_[l
j_lci^) .6.1*.612) ch]fomcp_)[l_ [m`iffiqm7

A[lfs*`[ff jfiqcha! +
H[n_*`[ff jfiqcha+++++++++++
B[ff jfiqcha$ mo\micf_^++++ +++
Hcmncha
B[ffiq

4+5\om+j_l []l_
3+6\om+j_l []l_
4+2\om+j_l []l_
4+2\om+j_l []l_

.0+0\om+j_l []l_

| Pb_ jfiqcha q[m 3 .- 4 ch]b_m^__j qbcf_ nb_ mo\micfcha q[m .- ni ./ ch]b_m^__j_l
nb[h nb_ jfiqcha+

Blig nb_m_̂[n[) [mq_ff [m `lig nbim_ch P[\f_m 0 [h^ 1) cnqiof^
[jj_[l nb_l_ cmhi [^p[hn[a_ ch ^__j ncff[a_`il qchn_l qb_[n+ Pb_ ihfs
mo\mn[hnc[f̂ c``_l_h]_ ch sc_f^ q[m jli^o]_^ ih `[ffiq_^ f[h^) ch qbc]b
][m_ gil_ gicmnol_ q[m mnil_^ ch nb_micf[h^ jli\[\fs gil_ jf[hn `ii^
q[m [p[cf[\f_ `il nb_]lij+

Uc_f^mi` qchn_l qb_[n `lig mig_ [^^cncih[f ncff[a_ mno^c_m[l_
mbiqh ch P[\f_ 3+ Enqcff \_ hin_^ nb[n nb_ ]ihnchoiomfs ^cme_ ĵfin
jli^o]_^ nb_mg[ff_mn[p_l[a_ sc_f^+ Ji ^io\n nb_b_[ps ch`_mn[ncihi`
^iqhs ]b_m il ]b_[n al[mmq[m [ `[]nil ]ihnlc\oncha ni nb_ fiq sc_f^+
Lfiqcha n_h^mni ^_]l_[m_ nb_ ch`_mn[ncihi` nbcmal[mm)\on sc_f^mcgg_*
^c[n_fs [`n_l jfiqcha q_l_ mfcabnfsmg[ff_l nb[h `lig ]lijm m__^_^ch
mno\\f_ ih_ il nqi s_[lm [`n_l [ jfiqcha+

@1284 3*A``_]n i` B[ffiq) Lfiqcha) [h^ @cmechaih Schn_l*qb_[n Uc_f^m
[n =l]b_l Bc_f^On[ncih) .6/1 ni .614) ch]fomcp_

23 B[ffiq [h^ ^cme_^ qchn_l*qb_[n no\\f_
24. gjmbfmgm Es ^cme_^ qchn_l*qb_[n mno\\f_
24/ Lfiqcha [h^ ih_ s_[l ^cmechaqchn_l*qb_[n mno\\f_
240 Lfiqcha [h^ nqi s_[lm ^cmechaqchn_l*qb_[n mno\\f_
23. @cme_ î[n mno\\f_ +
23/ @cme_^i[n mno\\f_ +
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3+-

3+3
4+-

3+2
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8+3
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Pb_ [\ip_ l_mofnmqiof^ ch^c][n_ nb[n nb_ nsj_ i` ncff[a_ cmi` fcnnf_
cgjiln[h]_ ch [``_]ncha qchn_l*qb_[n sc_f^mqb_h [ ]lij cmaliqh _[]b
s_[l+ El[jj_[lm nb[n nb_ ihfs ncff[a_ nb[n g[n_lc[ffs [``_]nm nb_ sc f^ i`
qchn_l qb_[n cmnb[n qbc]b [c^m ch ]ihm_lp[ncih i` gicmnol_) jl_p_hnm
loh*i``) [h^ g[e_ nb_ mol`[]_ micf l_mcmn[hnni micf \fiqcha+

OKEHIKEOPQNA

Pb_ micf [n nb_ =l]b_l Bc_f^ On[ncih b[m \__h ]f[mmc`c_ [̂m =fnp[h
fi[g %Fijfch m_lc_m&+Encm[\ion / `__n ^__j [h^ ]ihn[chm [ mo``c]c_hn
[giohn i` ]f[s ni g[e_ `clg ]fi^m+ >_fiq nb_ /*`iin f_p_f nb_ micf
\_]ig_m al[p_ffs qcnb l[nb_l f[la_ mnih_m[h^ ji]e_nm i` ]i[lm_ m[h^
chn_lgchaf_^ qcnb ^_jimcnmi` fcg_+ Pb_ f_[]bcha i` nb_ fcg_ `lig nb_
mol`[]_ micf b[m ][om_^ mig_ i` nb_ micf ch nb_ nij mcr ch]b_mni \_]ig_
mfcabnfs[]c^+ Bcaol_mE[h^ / mbiq [ jli`cf_ i` nb_ micf ch [ \[ _g_hn
jcn [n nb_ mn[ncih+

?ih^cncihm mo]b [m mbiqh ch Bcaol_ E ^i hin j_lgcn nb_ n[echa i`
gicmnol_ [gjf]m ni [ ^_jnb go]b \_fiq nb_ 0*`iin f_p_f+ ?ih^cncihm
mbiqh ch Bcaol_ / [l_ l[nb_l fcgcn_^ \on j_lgcn nb_ n[echa i` ^__j_l
m[gjf_m+ >inb `caol_mmbiq nb[n [ bcab _rj_lcg_hn[f _llil) ^o_ ni nb_
f[]e i` micf ohc`ilgcns) g[s \_ _rj_]n_^ [n ^_jnbm al_[n_l nb[h / `__n+
=n nbcmmn[ncih jf[hn liinm \_]ig_ m][l]_ ch nb_ nbcl^ `iin i` micf8b_h]_
nb_ mnil[a_ i` icf gicmnol_ ch nb_ liin tih_ i` gimn jf[hnm cml[nb_l
fcgcn_^+ Diq_p_l) n\_ micf*gicmnol_ ^[n[ ]ihn[ch ig_ ch`ilg[ncih ]ih*
]_lhcha mnil[a_ i` micf gicmnol_+ Pb_ `c*s_[l [p_l[a_ j_l]_hn[a_m i` micE
gicmnol_ ch nb_ nij 0 `__n i` micf ^olcha f[n_ mjlcha) [`n_l b[lp_mn) [h^
ch f[n_ `[ff) `il nb_ ^c``_l_hn g_nbi^m i` `[ffiq [h^ ^olcha nb_ s_[l
nb_ jfinm q_l_ ]lijj_^) [l_ mbiqh ch [\f_ 4+

BEC+E*Jilnb_[mn ]ilh_l i` mn[ncih \ohebiom_ \[m_g_hn jcn+ Pb_ micf cm[\ion / `n+^__j+
Pb_ qbcn_ mnl_[em [h^ j[n%b_m [l_ ^_jimcnm i` fcg_ ch ]i[lm_ al[p_f [h^ %i\\f_mnih_m
qbc]b [l_ ]_g_hn_^ nia_nb_l qcnb [ ^ioab+fce_ ^[s+ Pbcm `ilg[ncih ^c^ hin mb[nn_l
qb_h \f[mn_^+



P[\f_ 4 mbiqm[ fimmi` micf gicmnol_ ih [ff g_nbi^m i` `[ffiq \_*
nq__h nb_ f[n_*mjlcha [h^ gc^*=oaomnm[gjfcha j_lci^+ Diq_p_l) icf
gicmnol_ ch]l_[m_^ ih [ff g_nbi^m i` `[ffiq ^olcha nb_ `[ff+ Pb_ ^[n[
mbiq [h [^^cncih[f ch]l_[m_ \_nq__h nb_ f[n_*`[ff [h^ f[n_*mjlcha m[g*
jfcha j_lci^ ch nb_s_[lm nb_ jfinm q_l_ ]lijj_^+ >on) \_][om_ i` nb_
^_g[h^ i` nb_ aliqcha ]lij) nb_ micf gicmnol_ ^_]l_[m_^ \_nq__h f[n_
mjlcha [h^ nb_ [`n_l*b[lp_mn j_lci^ ni [\ion ih_*b[f` nb[n i` nb_ f[n_*
mjlcha m[gjf_m+ Pb_ joljim_ i` `[ffiq cmni mojjfs h__^_^ gicmnol_
^olcha nbcm]lcnc][f j_lci^+

Pb_ `[ffiq jfinm ncff_^ qcnb nb _]]_hnlc] ih_*q[s ^cmejli^o _^
nb_ bcab_mn[p_l[a_ sc_f^*//+/ \omb_fmj_l []l_+ Diq_p_l) jl[]nc][ffs
nb_ m[g_ j_l]_hn[a_m i` gicmnol_ q_l_ n[l_^ ch nb_ icf \s inb_l
g_nbi^m i` ncff[a_) \on nb_m_g_nbi^m ^c^ hin g[e_ [ nbilioab ecffcha
i` q__^m)_mj_]c[ffs ^iqhs ]b_mm)_r]_jn ih nb_jfiq_^ jfinm+ Pb_ [p_l*
[a_ sc_f^ jli^o]_^ ih nb_ jfiq_^ jfinm cm.6+0\omb_fmj_l []l_+

@__j L_[]i]e ncff[a_ ][om_mal_[n_l ^lscha i` nb_ icf nb[h mb[ffiq
ncff[a_ [h^ g[e_m ihfs [ j[lnc[f ecffcha i` ^iqhs ]b_mm8s_n)cnjli^o]_^
[ f[la_l al[ch sc_f^ qcnb f_m gicmnol_ nb[h nb_ ]ihnchoio fs ]lijj_^
jfin %lin[ncih 24.&+ Pbcmjfin cmncff_^\s ^cmechanb_mno\\f_*[h ij_l[*
ncih qbc]b l_mofn_^ch g[rcgog l[h^ i` ^iqhs ]b_mm+

Oicf*gicmnol_ m[gjf_ q_l_ n[e_h `lig lin[ncihm 0-3 [h^ 0-4 qcnb
[ pc_q i` ^_n_lgchcha nb_ _``_]n ih micf*gicmnol_]ihn_hn qb_h [ ]lij
cmb[lp_mn_^\_`il_ cncmg[nol_+ Pb_m_lin[ncihm ]ihmcmni` `[ffiq) qchn_l
ls_ ih `[ffiq) [h^ gcff_n ih qchn_l ls_ alioh^+ =ff jlcg[ls ncff[a_ cm
^ih_ qcnb nb_ _]]_hnlc] ih_*q[s ^cme+Pb_ qchn_l ls_ cm]on `il b[s
\_nq__h nb_b_[^cha [h^ \fiigcha n[a_ i` aliqnb il [\ion nb_gc^^f_
i` Foh_+ Pb_ jfinm [l_ ncff_^ qcnb nb_ _]]_hnlc] ih_*q[s ^cme[m iih

vEC+/*A[mn mc^_ i` mn[ncih \ohebiom_ \[m_g_hn mbiqcha [ ji]e_n i` m[h^ [h^ [ mg[ff
[giohn i` fcg_+



[m nb_qchn_l ls_ b[s cml_l fip_^+ Pb_ 0*s_[ln [p_l[a_ j_l]_hn[a_m if
micf ..f-c nol_ ch nb_ f[j 0 `__ni` micfch nb_m_jfinm [l_ [ `iffiqm7

B[ffiq
Schn_l Ns_
Icff_n +++++

H[n_ Ojlcha

.4+5

.5+.

.5+/

=`n_l D[lp_mn

.1+0

..+/

6+.

H[n_ B[ff

.1+3
./+2

.-+4
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Pfff[ _ fXf_nbi^m
UA=N B=HHKSA@

H[n_ =`n_l H[n_
]_W[U ;O(_cS`a 9OYY

H[n_*mjlcha jfiq_^
A[lfs*mjlcha jfiq_^ qcnb*

Kof gif^\i[l^
H[n_*mjlcha jfiq_^

ion gif^\i[l^
H[n_*mjlcha fcmn_^
A[lfs*mjlcha fcmn_^
A[lfs*mjlcha Ebn_^ qcn a

^[glh_lm
A[lfs*mjlcha fcmn_^qcn a

L_[]i]e ]Zee^jk
H[n_*mjlcha fcmn_^ qcn a

L_[]i]e ^[lhg_lm
A[lfs *mj j ch a _]]_hnlc]

ih_*q[s +
H[l_1jlcha _]]_hnlc]

ih_*q[s
A[lfs*mjlcha ^o]e*`iin
H [n_ *mj j ch a L_[]i]e

%^__j&
?ihnchoiom qchn_l*qb_[n

^cme_^

.1+3
qcnb*

F9E+5
.2+/
.*+/

"
.1+2

.1+4

.2+4

.1+5

.1+6

.2+/

.1+

.2+2

.0+/

./+2

..+1

.-+3

.0+3

./+4

./+4

.0+-

.1+W

.0+1

.0+4

..+6

UA=N ?NKLLA@ Bcp_*U_[l
=p__[a __

H++n_ =`n_l H[n_ Cl[ch Uc_f^
Ojlcha D[lp_mn B++EE.-05*1/+.h_+

%>om+
" j_l []l_&

6+ .6+0>+0

.0+-

D+5

.2+.

"
4+.

4+3 6+2 .5+5

6+. .4+-
5+4 .2+3
6+4 E F+K

%&)
..+5
.1+-

.0+6

.(+1

.1+5

4+/
4+3
5+0

4+/ 6+0 /.+-F0+3 .(+2

5+3 6+7$; /.+.D+E .2+6

4+6 .-+. .5+4.0+5 .2+/

4+2 6+2 //+v.1+2 .2+1

4+5
4+1

6+- /.+-
6+3 /-+/

>+0
.(+.

./+6

.2+.

.2+-

.0+5 5+2 6+4 .3+4

.2+0 5+6 6+6 .-+6

H[n_ mjlcha+f[mn q__e i` I[s ni `clmnq__e i` Foh_+
=`n_l b[lp_mn %mjlchaal[ch& ni gc^*=oaomn+
H[n_ `[ff+ f[n_ K]ni\_l ni _[lfs Jip_g\_l +

| Pb_ qchn_l*qb_[n ]lij q[m ^_mnlis_^ \s b[cf bf .6108 b_h]_ nb_ al[ch sc_f^mq_l_ [^*
cO[QSR\[S fSO_OVSOR\T aVS`\WY'Z\W`ab_SROaO(

!Pb_h nb_qchn_l ls_ cmb[lp_mn_^\_nq__h nb_b_[^cha [h^ \fiig*
cha mn[a_ i` aliqnb [h^ hi jf[hn al qnb c [ffiq_^ ni ^_p_fij) [
o``c]c_hn[giohn i` icf gicmnol_ c f_`n ch nb_ micf ni jli^o]_ ch nb_

`iffiqcha jlcha [ gicmnol_ ]ih^cncih _kocp[f_hn ni nb[n i` `[ffiq+
Lli\[\fs ig_qb[n ]igj[l[\f_ l_mofnmqiof^ \_ i\n[ch_^ c` qchn_l
qb_[n l_jf[]_^ nb_qchn_l ls_+ Pbc qiof^ o _ nb_ ]lij `il b[s [h^
l_^o]_ nb_qchn_l*qb_[n []l_[a_ nb[n qiof^ inb_lqcm_ \_ b[lp_ n_^ %il

l Pb_ 3*s_[l [p_l[a_ j_l]_hn[a_ `il f[n_ mjlcha [h^ f[n_ `[ff \_[l ion nb_ m[g_
]ih_fo cih+
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al[ch+ Pb_ jlin_ch ]ihn_hn il mo]h ]_l_[f b[sm ]igj[l_m `[pil[\fs
qcnb nb[n i` [f`[f`[+

Nin[ncihm 4*/3) .5*/3) [h^ .6*/3 q_l_ ]lijj_^ ni mjlcha qb_[n) ]ilh)
jin[ni_m) [h^ \_[hm+ Pb_ jfinm ch lin[ncih 4*/3 q_l_ ^o]e`iin_^ %mo\*
mol`[]_ ncff_^&̀ il [ff nb_ ]lijm _r]_jn ]ilh) ch qbc]b ][m_ nb_ jfin q[m
jfiq_^+ Pb_ jfinm ch lin[ncih .5*/3 q_l_ g[hol_^ [h^ ^o]e`iin_^)
qbcf_ nb_ jfinm ch lin[ncih .6*/3 q_l_ g[hol_^ [h^ jfiq_^+ P[\f_ 5
]ihn[chm nb_ 2*s_[l [p_l[a_ j_l]_hn[a_m i` micf gicmnol_ ch nb_ nij 0
`__ni` micfch nb_m_lin[ncihm+

@1284 Z*_bn^*q^Zj =n^jZ`^ K^j\^flZ`^k g_ NgbdHgbklmj^ bf Ogh 0 B^^l
g_ Ngbdbf MglZlbgfk 4*/3) .5*/3) Zf] .6*/3 Zl =j\a^j _b^d] NlZ*
lbgf) .606*.610) bf\dmkbn^

E\aOaW\[

GDF?B= J><8H :CFB DCH8HC<G 9<8BG

r r r r++ r ++ r ++ r ++ $!: r r : r r : r r _ r r
r+87 ))v r:: ! +wr r r: ! +* ! r r: r++ ! ; r*rr r r r r r r r r rr rr

a"3r:* *r r r r:* *r r r r:* * r r r r:* &5!$g 9: +++++!$g 9: +++++!$g 9: +++++!$g 9: +++++
" " " " " " " " " "'- )) $!$-

.4+- 5+. 6+6 .2+/ ./+- ./+. .4+1 ./+5 .0+6 .4+0 D+6 EvP

.2+6 6+0 .-+3 .3+2 ..+3 ./+1 .4+/ .0+2 .0+5 .4+/ .1+- >+0

.2+2 5+6 6+4 .3+- .-+3 ..+3 .3+X .1+. .0+3 .2+2 X0+. .0+0
* ******** *****
.3+X 5+5 .-+. .2+6 ..+1+ ./+- .3+6 .0+2 .0+5 .3+4 .1+- D+E

.6+. D+*d .1+6

4*/3
.5*/3
.6*/3

=p_l[a_

?? >_[hm

i ?OaS'`]_W[Ù \WỲOZ]YS` dS_S[\a aOXS[W[*/+/(

@[n[ ch P[\f_ 5 mbiq nb[n ch gimn ][m_mmfcabnfsgil_ gicmnol_ q[m
mnil_^ ch nb_micf[`n_l ^o]e`iincha nb[h [`n_l jfiqcha+ El[jj_[lm nb[n
[ g[hol_ gof]b b[^ hi [jjl_]c[\f_ _``_]n ih nb_micf*gicmnol_]ihn_hn+
Pb_ ^[n[ [fmi biq nb[n gil_ gicmnol_ q[m f_`n ch nb_ micf [`n_l liq
]lijm nb[h [`n_l nb_mjlcha*qb_[n ]lij+ ?ilh f_`nh_[lfs / j_l]_hn) jin[*
ni_m0+4j_l]_hn) [h^ \_[hm 1 j_l]_hn gil_ gicmnol_ ch nb_micfnb[h ^c^
nb_mjlcha qb_[n+ Pb_ j_l]_hn[a_ i` micf gic nol_ f_`n [`n_l nb_ \_[h
]lij ]igj[l_m `[pil[\fs qcnb nb[n i` `[ffiq+ H[h^ ]lijj_^ ]ihncho*
iomfs ni \_[hm b[^ [ bcab_l j_l]_hn[a_ i` micf gic nol_ nb[h nb_ \_mn
g_nbi^m i` `[ffiq+

FB<? A<GEB:8

Fcnlia_h cm_mm_hnc[fni [ff fc`_+ Och]_f[h^ fc`_ cm̂ _j_h^_hn ojih
nb_micf`il nbcm_f_g_hn cncmcgjiln[hn ni ehiq nb_nl_h^ [mni hcnlia_h
]ihn_hn i` ncff_^micfm+Bil nbcml_[mih micf m[gjf_m q_l_ n[e_h ^olcha
nb_`[ffm i` .614 [h^ .615 `lig [ hog\_l i` jfinm ih qbc]b nb_p[lciom
]lijjcha) ncff[a_) [h^ lin[ncih qile b[^ \__h ]ih^o]n_^+ P[\f_ 6
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jl_m_hnm[ mogg[ls i` nb_ micf*hcnlia_h*[h[fsmcm^[n[ `il nb_ .614 $[...*
jc_ [m ]ihn[ch_^ ch P[\f_ .-) Himm_mq_l_ ^_n_lgch_^ \s mo\nl[]ncha
nb_ .6$.4 ]ihn_hn Wlig nb_ ]ihn_hn i` [ ]igj[l[\f_ micf nb[n q[m mncffch
h[n+p_a*l[mm+

Eh ]ihmc^_lcha nb_ ^[n[ ch P[\f_m 6 [h^ .- cng[s \_ q_ff ni \_[l
ch gch^ nb[n nb_ gimn l[jc^ fimmi` hcnlia_h i]]olm ^olcha nb_ s_[lm
cgg_^c[n_fs `iffiqcha nb_ \l_[echa i` nb_ mi^+ Pb_ ^cm]ommcihi` micf
hcnlia_h [m ]ihn[ch_^ ch QO@= U_[l\iie .605 %j[a_m034*36&`cnm)ni [
f[la_ _rn_hn) nb_ ]ih^cncihm g_n ch nb_ mno^s i` nb_ [\ip_ n[\f_m+ =
koin[ncih Wlig j[a_ 036 `iffiq7

!Pb_ fimmcmgimn l[jc^ ch nb_ `clmn/- s_[lm) qb_h cnZegmfl
ni [jjlircg[n_fs /2 j_l]_hn i` nb_ ilcach[f ko[hncns oh^_l h[n*
ol[f ]ih^cncihm8 [ f Q*j_l]_hn `olnb_l fimmi]]olm ^olcha nb_
m_]ih^ /- s_[lm) [h^ [ 4*j_l]_hn .- m^olcha nb_ nbcl^ /- s_[lm)
ch^c][ncha nb[n nb_ hcnlia_h f_p_f ^i_m hin ^_]fch_ ch^_`chcn_fs
[h^ nb[n nb__h^ l_mofnqcff \_ [ h_q _kocfc\lcog [n [ ^_]c^_^fs
fiq_l f_p_f nb[h nb_ ilcach[f h[nol[f hcnlia_h ]ihn_hn+ Pb[n
nb_m_fimm_m][h \_ ]ihnliff_^ [h^ micf `_lncfcnsg[chn[ch_^ [n [
bcab_l f_p_f \s [jjlijlc[n_ lin[ncihm) g[holcha) [h^ `_lncfctcha
cm biqh ch inb_l [lnc]f_m ch nb_ U_[l\iie+

!=m [ l_mofn i` aliqcha qb_[n ih nb_ m[g_ f[h^ Wil ./ s_[lm
Ohs^_l %04/&ch Ichh_min[ b_q_^ nb[n nb_ hcnlia*_h b[^ \__h
l_^o]_^ /)-06 jioh^m) il [\ion /3 j_l]_hn i` nb[n ilcach[ffs
`ioh^ ch nb_micf [n nb_\_achhcha i` nb_ n_mn+Pb_ ]lijm aliqh)
biq_p_l) []]iohn_^ `il f_mmnb[h 12- jioh^m i` nbcmhcnlia_h)
mbiqcha nb[n h_[lfs .)3-- jioh^m b[^ \__h .- n)g[chfs nblioab
^_][s i` nb_ micf ila[hc] g[nn_l oh^_l nbcmnsj_ i` ]ihnchoiom
`[hhcha+!

Och]_ nb_ \l_[echa i` h[ncp_ mi^ [h^ nb_ ncff[a_ `il nb_ jli^o]ncih
pn ]lijm ][om_mfimmi` hcnlia_h ]ihmc^_l[\fs ch _r]_mmi` nb[n ]ihmog_^
\s nb_ ]lijm) nb_ ]b_]echa i` nbcmfimmcm[ jli\f_g ni \_ ]ihmc^_l_^+
= [ a_h_l[f lof_) nb_ al_[ n_mnfimmi` micf hcnlia_h i]]olm ch nb_ jfiq
f_p_f+ Pb_l_`il_) ch ]ihmc^_l[ncih i` nb_ ^[n[ ch P[\f_m 6 [h^ .- ihfs
nb_ .- `lig nb_ nij 3 ch]b_mi` icf qcff \_ ]ihmc^_l_^+

@[n[ ch P[\f_ 6 mbiq nb[n [ 00*j_l]_hn hcnlia_h fimmi]]oll_^ ch nb_
nij 3 ch]b_ i` micf i` nb_ qchn_l*qb_[n jfinm ? [h^ @) qbc]b [l_ [fn_l*
h[n_fs ]lijj_^ [h^ `[ffiq_^) ^olcha [ 02*s_[l j_lci^ [h^ nb[n oh^_l
nb_ [lh_ ]lijjcha msn_g nb_ icf ch nb_ mjlcha*qb_[n) i[n) [h^ \[lf_s
jfinm fimn 01 j_l]_hn i` cnmhcnlia_h ch nb_ nij 3 ch]b_mi` micf ^olcha
nb_ m[g_ j_lci^+ Pb_ icf ch nb_ qchn_l*qb_[n jfinm ) >) A) [h^ B
[h^ nb_ jlcha*]_l_[f jfinm [h^ > fimn /1 j_l]_hn [h^ /4 j_l]_hn)
l_mj_]ncp_fs) ch nb nij 3 ch]b_ ^olcha [ 02*s_[l j_lci^+ Blig ^[n[ ch
P[\f_ .-) qbc]b ]ihn[chm nb_Eh^cpc^o[f jfin j_l]_hn[a_m i` icf hcnlia_h)
cnqcff \_ `ioh^ nb[n) c` ][f]of[n_^) jfin B ch nb_ qchn_l*qb_[n alioj fimn
ihfs .3 j_l]_hn i` nb_ hcnlia_h ch nb_ nij 3 ch]b_ ^olcha 02 s_[lm
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qbcf_ [ /3 j_l]_hn fimmi]]oll_^ ch jfinm =) >) [h^ A ^olcha nb_ m[g_
j_lci^+ Lfin B q[m fcmn_ [̂h^ f_p_f_^ qcnb nb_ ^cmeil ^o]e`iin8 nbom
[\io n ih_*nbcl^ i` nbcmjfin q[m [``_]n_^ \s g[dil ncff[a_+ Lfinm =) >)
[h^ A q_l_ `[ff*jfiq_^ [h^ qile_^ ^iqh qcnb [ ^cmeil ^o]e`iin+ Eh
[^^cncih jfin A q[m mo\micf_^ ch [fn_lh[n_ s_[lm+

Pb_ ^[n[ mbiq nb[n nbl__ ^_al__m i` hcnlia_h fimm_mi]]oll_^ ch [
02*s_[l j_lci^ _p_h nbioab nb_ [p_l[a_ s_[lfs jli^o]ncih i` qchn_l*
qb_[n al[ch q[m jl[]nc][ffs nb_ m[g_+ Pb_ ^[n[ [l_ hin mo``c]c_hn`il
^_`chcn_]ih]fomcihm) \on nb_s ch^c][n_ nb[n nb_ nsj_ i` ncff[a_ cm[ W[]nil
ch ]ihmc^_l[ncih i` nb_ hcnlia_h jli\f_g+

Pb_ _f_p[ncih jli`cf_m i` nb_ I+ ?+ qchn_l*qb_[n jfinm ch^c][n_ nb[n
20,- gip_g_hn cmhin [ `_lncfcns `[]nil ih nb_m_jfinm+ Pbcm ]ich]c^_m
qcnb i\m_lp[ncihm+

Iimn i` nb_ ^[n[ ch P[\f_ 6 [h^ .- ch^c][n_ nb[n b_[ps fimm_mif
hcnlia_h b[p_ i]]oll_^ qb_l_ chn_hmcp_]ofncp[ncih b[m n[e_h jf[]_+
Diq_p_l) ch lin[ncihm .5*/3) .6*/3) [h^ .5*0.) qb_l_ _[]b jfin l_]_cp_^
s_[lfs [jjfc][ncihm i` .- nihm i` g[hol_ j_l []l_) nb_ hcnlia_h fimm_m
q_l_ fiq_l+

Niq ]lijm o]b [m nbim_ch lin[ncihm 4*/3 [h^ 4*0.) ]ihnchoiom ]lij*
jcha ni ]ilh) [h^ `[ffiq b[p_ al_[nfs ^_jf_n_^ nb_ hcnlia_h ]ihn_hn i`
nb_ micf+ Pbom cn[jj_[lm nb[n ncff[a_ g_nbi^m mbiof^ \_ acp_h m_lciom
]ihmc^_l[ncih c` [ fiq _kocfc\lcog i` hcnlia_h cmni \_ [pic^_^+

<@C?8@8AGF 9BE 94??BJ G<??4:8

Pb_ g[ch joljim_ i` `[ffiq ncff[a_ cmni ]ih _lp_ gicmnol_ [h^ [n
nb_ m[g_ ncg_ ni f_[p_ nb_ micf ch ]ih^cncih ni l_mcmn_limcih) _mj_]c[ffs
[ qch^+ Pbcm cm\_mn[]]igjfcmb_^ \s f_[pcha nb_ `c_f^ nl[mb [n nb_
mol`[]_ il gcr_^ qcnb nb_ mol`[]_ icf) [n nb_ m[g_ ncg_ g[echa [ nbil*
ioab ecffcha i` jf[hn aliqnb+ Pi ^[n_ nb_ _]]_hnlc] ih_*q[s ^cmeb[m
jlip_^ ni \_ nb_\_mncgjf_g_hn qcnb qbc]b ni []]igjfcmb mo]b jlcg[ls
ncff[a_+ =mmbiqh ch P[\f_m 1 [h^ 4) jfinm `[ffiq_^ qcnb nbcmcgjf_g_hn
jli^o]_^ nb_ f[la_mn sc_f^mi` al[ch+

Bcaol_m0 [h^ 1 mbiq nb_ [^p[hn[a_ i` jcnncha ch nb[n nb_ jcnmbif^
nb_q[n_l `lig mo^^_h ^iqh*jiolcha mnilgm) nb_l_\s jl_p_hncha loh*i``)

Lcnn_^ jfinm) qcnb nb_ _r]_jncih i` nb_ jfin ncff_^ ^__j qcnb [
L_[]i]e ^[gg_l) jli^o]_^ f[la_l [p_l[a_ sc_f^ i` qchn_l qb_[n nb[h
nb_ f_p_f*ncff_^ jfinm+ Pb_ fcmn_l*nsj_jcnncha cgjf_g_hn ^i_m hin g[e_
[ nbilioab ecffcha*i` q__^m8cnf_[p_m nb_ 20,- mi lioab nb[n cn bch^_lm
`olnb_l ncff[a_+ En c i`n_h ^c``c]ofn ni ij_l[n_ nbc nsj_ i` cgjf_g_hn
ch b_[ps `c_f^ nl[mb+ @__j ncff[a_*.1 ch]b_ *qcnb nb_ L_[]i]e fcmn_l
^[g g_l qcff l_n[ch [ f[la_ ko[hncns i` q[n_l8 \on ncff[a_ q+nb nb[n cg*
jf_g_hn j_lgcn! l[jc^ fimm\s _p[jil[ncih+

*/-*



BEC+0*Obiqcha q[n_l `lig b[cf mnilg i` Fofs .5) .604*-+40 i` [h ch]b i` jl_]cjcn[ncih+
Pbcmq[m b_f^ ch jcnm g[^_ \s nb_ _]]_hnlc] ih_*q[s ^cme+ Jin_ nb_ loh*i`` `lig
f_p_f*ncff_^ `[ffiq ch \[]ealioh^+

Pb_ ^o]e fiin nsj_ i` cgjf_g_hn ^i_m hin ^i [ nbilioab di\ i`
ecffcha ^iqhs ]b_mm[h^ oh^_l mig_ ]ih^cncihm cm^c``c]ofn ni ij_l[n_
ch `c_f^mqcnb [ b_[ps nl[mb ]ip_l+ Pbcm nsj_ i` cgjf_g_hn cm\_mn
[^[jn_^ `il ncff[a_ [`n_l nb_ f[h^ b[m \__h jfiq_^ il _]]_hnlc] ih_*
q[s_^+ Elg[s \_ h_]_mm[ls)ch ][m_ i` b_[ps ]lij l_mc^o_m)ni ncff nb_
f[h^ nqc]_ qcnb nb_ _]]_hnlc] ih_*q[s \_ `il _ ]ofncp[ncha qcnb nb_
^o]e `iin+

Pcff[a_ qcnb nb_ li^ q__^_l cmp_ls ^_mcl[\f_) _mj_]c[ffs ^olcha nb_
f[nn_l j[ln i` nb_ `[ffiq m_[mih) ch nb[n cn j[]e nb_ micf \_fiq nb_
mol`[]_ f[s_l) f_[p_m ^ls micf [h^ `c_f^ nl[mb ih nb_ mol`[]_) [h^ mi jli*
^o]_m [ m__^\_^ ]ih^o]cp_ ni aii^ a_lgch[ncih+

BEC+1*Obiqcha q[n_l `lig b[cf mnilg i` Fofs .5) .604*-+40 i` [h ch]b i` jl_]cjcn[n\h+
Pbcmq[f_l q[m b_f^ ch jcnm g[^_ \s Eb_ L_[]i]e fcmn_l^[gg_l+

*/.*



BEC+2*= /-*[]l_ `c_f^ i` qchn_l ls_ qbc]b b[^ \__h b[lp_mn_^ `il b[s) .61/+ Jin_ l[he
aliqnb ch \[]ealioh^+ Lbini mbiqm j[ln i` `c_f^ qb_l_ [ jilncih i` nb_ m_]ih^ aliqnb
q[m ncff_^ qcnb nb_ _]]_hnlc] ih_*q[s ^cm]+ Pbcmncff[a_ ecff_^ [ff jf[hn aliqnb+

Pb_ jfiq cmnb_ if^ mn[h^\s) [h^ mch]_ nbcml_acih b[m \_]ig_
dcff_mn]^qcnb ^iqhs ]b_mm)mig_ `[lg_lm b[p_ l_nolh_^ ni nb_ jl[]nc]_
i` jfiqcha `il W[ffiq+ Pcff[a_ qcnb nb_ jfiq ]ip_lm jl[]nc][ffs [ff `c_f^
nl[mb+ Diq_p_l) cnb[m \__h `ioh^ [^pcm[\f_ `il jlin_]ncih Elilh _limcih
ni f_[p_ nb_ `c_f^ nl[mb [n nb_ ol`[]] il gcr_^ qcnb nb_ mol`[]_ micf) [m
mbiqh ch Bcaol_m2 [h^ 3+

@[n[ ch P[\f_ 1 mbiq nb[n jfiqcha qcnbion gif^\i[l^ jli^o]_^
fiq_l [p_l[a_ sc_f^m nb[h jfiqcha qcnb gif^\i[l^ [nn[]b_^+ A[lfs*
mjlcha jfiqcha qcnbion gif^\i[l^ %^_jnb 3 ch]b_m&[h^ _[lfs*mjlcha
^o]Qiincha %^_jnb 0 ch]b_m&jli^o]_^ .2+3 [h^ .2+4 \omb_fm j_l []l_)
l_mj_]ncp_fs+ J_cnb_l jfiqcha qcnbion gif^\i[l^ hil ^o]e`iincha q[m
_``c]c_hn ch ecffcha ^iqhs ]b_mm+

BEC+3*= `c_f^ i` qchn_l qb_[n qbc]b q[m b[lp_mn_^ `il b[s) .61/+ Pb_ mno\\f_ q[m ncff_^
qcnb nb_ _]]_hnlc] ih_*q[s ^cme cgg_^c[n_fs [`n_l nb_ b[s q[m l_gip_^+ Jin_ jcnm
[h^ mno\\f_+



$Pcff[a_[`n_l b[lp_mni` mno\\f_ f[h^ ni \_ `[ffiq_^ cmhin a_h_l[ffs
l_]igg_h^_^ ch nbcml_acih+ B[ff ncff[a_ mbiof^ \_ oh^_ln[e_h ihfs
qb_h nb_ micf cmgicmn [h^ ]ihmc^_l[\f_ jf[hn aliqnb cmn[echa jf[]_+
?_l_[fm b[lp_mn_^`il b[s [n nbcmmn[ncihi`n_h jli^o]_ [ m_]ih^ aliqnb
nb[n qiof^ _rb[omnmicfgicmnol_ c` j_lgcnn_^ ni aliq+ Pbcmcm_mj_]c[ffs
nlo_ i` qchn_l ls_ [mmbiqh !chBcaol_ 2+

Eh il^_l ni jl_p_hn ^_jf_ncih i` nb_ l_m_lp_micf gicmnol_ f_`n \s
b[lp_mncha[h cgg[nol_ ]_l_[f ]lij `il b[s) nb_ f[h^ c ncff_^qcnb nb_
_]]_hnlc] ih_*q[s ^cme[mmiih [mjimmc\f_[`n_l nb_b[s b[m\__h l_gip_^+
= \_nn_l di\) mo]b [ mbiqh ch Bcaol_ 3) l_mofnmc` nb_ ncff[a_ cm[] ig*
jfcmb_^ [fgimn cgg_^c[n_fs [`n_l [ l[ch mnilg+ Qh^_l nb_m_]ih^cncihm
nb_al__h ]_l_[f mno\\f_ nolhmoj go]b nb_m[g_ [m mi^+

=n ncg_mq[n_l Wlig g_fncha mhiq ][llc_m ]ihmc^_l[\f_ nijmicf `lig
f_p_f*ncff_^`c_f^m+ Himmi` mo]b q[ n_f$[h^ micf cml_^o]_^ \s jcnncha
qcnb nb__]]_hnlc] ih_*q[s ^cme+Pbcmncff[a_ gcr_m nb_ `c_f^ nl[mb qcnb
nb_mol`[]_ micf+ %Bcaol_4+&

BEC+4*O[g_ `c_f^ [m mbiqh ch Bcaol_ 3+ Jin_ mhiq b_f^ \s mno\\f_ [h^ jcnm+ Pb_s

]_ScS[a _b[h\TT T_\Z ZSYaW[Ù[\d O` dSYYO` T_\Z `bRRS[ R\d[(]\b_W[U VWTURV)
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=n nbcmmn[ncih)f[h^ ni \_ `[ffiq_^ cma_h_l[ffs ncff_^ 4,3+ nb_
_]]_hnlc] ih_*q[s ^cmê olcha _[lfs mjlcha [h^ _[lfs Foh_) ih]_ ^olcha
gc^mogg_l qcnb nb_^o]e`iin) [h^ ih]_ [\ion gc^*=oaomn4,3+ nb_li^
q__^_l+ Bc_f^mncff_^qcnb nb__]]_hnlc] ih_*q[s ^cmeg[s \_ m__^_ q̂cnb
nb_ Eolliq ^lcff qcnbion f_p_fcha+

F887<A: E86B@@8A74G<BAF

Arj_lcg_hn[f l_mofn i\n[ch_^ [n nbcmmn[ncihch^c][n_ nb[n O_jn_g*
\_l . ,2 nb_ ijncgog ^[n_ %il m__^chaqchn_l ]_l_[fm+ O__^chamih nbcm
^[n_ o o[ffs g[e_ mo``c]c_hnaliqnb \_`il_ qchn_l m_nmch `il \_mnl_mofnm8
oh^_l gimn ]ih^cncihm nb_s_m][j_) ni ]ihmc^_l[\f_ _rn_hn)ch`_]ncih `lig
`iin lin [h^ gim[c]+ Diq_p_l) [ n nbcmncg_ i` s_[l nb_ m_[mihcma_h*
_l[ffs kocn_^ls) [h^ [nn_hncihmbiof^ \_ acp_hni g_nbi^m \s qbc]b nb_
m__ ĉmjf[]_^ ch gicmn micf+ Pb_ m__^chaij_l[ncih mbiof^ \_ i` mo]b
h[nol_ [mni ]ihnlc\on_ niq[l^ g[echa nb_`c_f^ l_mcmn[hnni micf\fiqcha
^olcha nb_qchn_l [h^ _[lfs mjlcha gihnbm+

Encmi`n_h ^c``c]ofn ni jf[]_ nb_m__ ĉh gic nmicfc` nb_^o]e`iin il
mo\mol`[]_ ncff[a_cgjf_g_hn b[m\__h om_^_r]fomcp_fs`il `[ffiq ncff[a_+
= [ l_mofni` mo]b ncff[a_ [ l[nb_l ^__j) ^ls gof]b cmi`n_h `ilg_^
ip_l nb_gicmn micf+ = f[s_l i` `clg) gicmnmicf)qbc]b nb_il^ch[ls ^lcff
^i_m hin j_h_nl[n_) cmomo[ffs jl_m_hn[n nb_^cpc^chafch_+

Eh il^_l nb[n nb_ .0,23 micf \_ [m h_[l nb_ mol`[]_ [m jimmc\f_ [n
m__^chancg_) ,3cm[^pcm[\f_ ni ncff `[ffiq f[h^ ^olcha nb_f[nn_l b[f` i`
nb_ `[ffiq m_[mih ihfs ^__j _hioab ni ecff jf[hn aliqnb+ Pb_ li^
q__^_l b[m a_h_l[ffs jlip_^ m[ncm`[]nils`il nbcmnsj_ i` ncff[a_+ Pbc
cgjf_g_hn n_h^ ni fc`noh^_][s_^ nl[mbni nb_mol`[]_+ Pbcm_mn[\fcmb_m
[ ]ih^cncih ch qbc]b nb_ %olliq ^lcff gcr_ nb_`c_f^ nl[mbqcnb nb_ icf
[n nb_nij i` nb_al[ch*^lcff lc^a_m+Oo]b [ ]ih^cncih cmmbiqh ch Bcaol_

inqcnbmn[h^chabcab qch^mqcnb aomnml_[]bcha mj__^mi` 5/ gcf_m
j_l biol) [h^ b_[ps al[tcha \ ^__l) nbc `c_f^ mbiq_^ hi ^[g[a_ %lig
micf\fiqcha+

?ih^cncihm mig_ncg_m^_p_fij qb_l_\s nb_ micf [n __^cha ncg_
^i_m hin acp_ jligc _ i` \_cha mo``c]c_hnfsl_ cmn[hnni micf \fiqcha ni
qcnbmn[h^nb_bcab qch^mi` qchn_l [h^ _[lfs jlcha+ Qh^_l mo]b ]ih^c*
ncihmcnlh[ \_ [^pcm[\f_ ni gcr nb_ qchn_l qb_[n __^ qcnb [ mjlcha
]_l_[f mo]b [m[h _[lfs*g[nolcha$ \[lf_s+ Pb_ \[lf_s g[e_m l[jc^ aliqnb
[h^) _p_h nbioab ecff_^ \s ]if^ $q_[nb_l)cn `olhc b_mnb_ h__^_^ jli*

+n_]ncih ni nb_ micf [h^ nb_ qchn_l*qb_[n ]lij+ biof^ icf \fiqcha
^_ _fij ,3 g[s \_]ig_ h_]_ m[ls ni g[e_ `olliq [h^ lc^a_ [n chn_lp[f
[n lcabn[haf_mni nb_qch^+Pb_ fcmn_lcma_h_l[ffs om_^̀ il nbcmij_l[ncih+

*/*7.7*



DEOPKNU KB PDA A??AJPNE? KJAzS =U @EOG

Eh .603 cnq[ i\m_lp_^ nb[n nb_ Ecmn_l*^[lhg_l nsj_ i` cgjf_g_hn
^c^ hin `offs g__n nb_l_kocl_g_hnmi` `[ffiq ncff[a_+ Pcff[a_ qcnb nbcm
nsj_ i` cgjf_g_hn q[m p_ls ^c``c]ofn ch b_[ps `c_f^ nl[mb+ Bolnb_l) mo]b
cgjf_g_hnm ^c^ hin ^i [ nbilioab di\ i` ecffchaq__^m+Elq[m nb_l_`il_
^_]c^_^ ni nls jcnnchaqcnb [ ^cmecgjf_g_hn+ Pb_ mn[ncih$mEN? ^cme*
b[lliq jfiq %ih_*q[s ^cme&q[m om_^+=`n_l ]ihmc^_l[\f_ _rj_lcg_hn[f
qile qcnb p[lciom j[nn_lhmi` hin]b_^ ^cmemcnq[m `ioh^ nb[n nb_sg[^_
[h _r]_ff_hn j[nn_lh i` jcn *jlipc^_^ [ mg[ff_l ^cmeq[m jf[]_^ \_nq__h
_[]b hin]b_^ ^c e+

BEC+5*= qchn_l*qb_[n `c_f^ b[lp_mn_^ qcnb [ ]ig\ch_) `iffiq_^ \s ncffcha nqc]_ qcnb nb_
_]]_hnlc] ih_*q[s ^cme) ih]_ qcnb nb_ ^o]e`iin) [h^ m__^_^ qcnb [ n[h^_g ^io\f_*^cme
^__j*`olliq ^lcff+ Jin_ `c_f^ nl[mb ch lc^a_m+ Jinqcnbmn[h^cha bcab qch^m qcnb aomnm
l_[]bcha 5/ gcf_m j_l biol [h^ b_[ps al[tcha \s ^__l) nbcm`c_f^ mbiq_^ hi ^[g[a_
`lig micf \fiqcha+

Pb_ hin]b_^ ^cmemg[^_ [ aii^ di\ i` jcnncha... gicmnmicf)\on ch
^ls micfnb_fiha_l j[lnm i` nb_m_̂cme mjl[ha ni nb_jl_ ol_ [h^ miih
\lie_ i``8 mi [ ^_]cmcihq[m g[^_ ni nls _]]_hnlc] ^cmem+=n nbcmmn[a_
nb_EN? [ll[ha_^ [ ncff[a_^_gihmnl[ncih [n nbcmmn[ncih+Pb_ ^cmnlc]n
g[h[a_l) m__chanb_jcnncha[]]igjfcmb_^ \s nb_hin]b_^ ^cmem)chkocl_^
biq cnq[ ^ih_+ =ff ch`ilg[ncih ]ih]_lhcha nbcmg[nn_l q[ acp_h ni
nb_EN? _hach__lm+Pb_ EN?$mg[ch ]ihnlc\oncih ni nb__]]_hnlc] ih_*
q[s ^cmeq[ nb_ smn_gi` jf[]cha nb__]]_hnlc] ^cme ih nb_a[ha \ifn+
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Pb_ _]]_hnlc] ih_*q[s ^cmecm[h il^ch[ls ih_*q[s ^cmeil Sb_[n*
f[h^ jfiq qcnb _p_ls inb_l ^cme[h _]]_hnlc] ^cme+Pb_ _]]_hnlc] ^cmem
[l_ / ch]b_mf[la_l ch ^c[g_n_l nb[h nb_inb_l ^cmem)qcnb nb_a[ha*\ifn
bif_ / ch]b_mi`` ]_hn_l+ Pb_ ih_*q[s [n nbcmmn[ncihq[m _kocjj_^ qcnb
EO*ch]b̂ cmem+%O__Bcaol_ 6+&

BEC+6*Pb_ _]]_hnlc] ih_*q[s ^cme om_^ `il jcnncl+a [n nb_ =l]b_l Bc_f^ On[ncih

Pi giohn nb__]]_hnlc] ^cmemjlij_lfs ih [ ih_*q[s) cncmmoaa_mn_^
nb[n ih_ mn[lnWlig nb_l_[fv i` nb_a[ha \ifn [h^ jli]__^ [m`iffiqm7

E n ^cme*EO ...+

/h^ ^cme*/- ...+ _]]_hnlc] qcnb fiha mc^_oj
0l^ ^c e*EO ch+
1 nb ^c e*/- ...+ _]]_hnlc] qcnb fiha c^_ ni nb_ l_[l
2nb ^cme*EO ...+

3nb ^cme*/- ...+ _]]_hnlc] qcnb fiha mc^_̂ iqh
4 nb ^cme*EOch+
Onb ^c e*/- ch+_]]_hnlc] qcnb fiha mc^_ni nb_ `lihn

?ihncho_ ch [lh_ `[mbcih ohncf [ff ^cmem[l_ giohn_^+

Pb_ a[ha*\ifn bif_ ch nb_ /-*ch+ ^cmemcm/ ch]b_mi`` ]_hn_l*nbcm
`ilgm [h _]]_hnlc] ^cme+
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Pb_ [\ip_ jlch]cjf_ ][h \_ [jjfc_^ ni gimn ^cmecgjf_g_hnm qcnb
p[lc[ncihm ni g__n nb_ l_kocl_g_hnm i` nb_ ij_l[ncih+

Pbcm msmn_gi` giohncha nb_ ^cmemhin ihfs jli^o]_m nb_ ^_mcl_^
j[nn_lh i` jcn \on [fmi acp_m[h _p_h ^cmnlc\oncih ni nb_ ^l[`n il nb_
cgjf_g_hn+

Pb_ [\ip_ m_n*fcjcmom_^`il mogg_l `[ffiq+ Pb_ m[g_ m_n*oj ][h
\_ om_^ `il jcnncha mi^ f[h^) \on nb_ cgjf_g_hn gomn \_ ][l_`offs
l_aof[n_^ [m ni ^_jnb ch il^_l ni jl_p_hn nb_ mg[ff_l ^cmemWlig ]onncha
nb_ m[^+ E_]ihmc^_l[\f_ m[^ jc nncha cmni \_ ^ih_ cn cm[^pc [\f_ ni*

l_gip_ nb_ mg[ff_l ^cmem[h^ ch nb_cl jf[]_m jo n f[la_ q[ b_l$ ni n[e_
oj nb_ mj[]_ ih nb_ a[ha \ifn+ >s l_gipcha nb_ mg[ff_l ^cmemcn cm
jimmc\f_ ni g[e_ nb_ jcnmE ch]b ^__j_l+

* /4 *



QJERANOEPU KB SUKIEJC

=CN.?QHPQN=H ATLANEIA X.$OP=PEKJ

?AKN?A @QGA EEf$ILDNAU+ Lb+@+)Ll_mc^_hn i` nb_ Qhcp_lmcnp

4RZW[W`a_OaW\[

OP=PEKJ OP=BB

=+ A+ >KSI=J+ HH+@++=]ncha @cl_]nil i`
FaOaW\[(

F+ =+ DEHH+>+O++HH+@+)@cl_]nil Ag_lcnom+
C D+ >NE@CIKJ+ I+O ++=mmcmn[hn@cl_]nil+
D=NKH@ S+ >AJJ+ I+O ++=mmcmn[hnni @c*

_SQa\_(
CAN=H@ FAJJU+ I+O ++On[ncih A^cnil+
S+ H+ MQ=UHA+ >+O++@cl_]nil Ag_lcnom i`

8e]S_WZS[a 9O_Z`(

4U_\[\Zf O[R 4U_WQbYab_OY8Q\[\ZWQ`

=+ B+ R=OO) Lb+@++=alihigcmn+
ni+ G+ >=NJAO+ >+O+)=alihigcmn %=mmi]+E
?+ B+ >A?GAN+ I+O ++=mmn+=alc]ofnol[f Ah*

UW[SS_(
=H=J =+ >AAPHA) Lb+@++=mmi]+=alihigcmn+
@=HA >KDIKJP+ I+O ++=mmn+ch =alihigs+

6;S H][p_+c
P+ F+@QJJ AS=H@+ I+O++=mmi]+Oicf Ehp_m*

aWUOaW\[`(
FKDJ =+ DKLGEJ) I+O ++=mmn+=alc]+77ng[f

8Q\[\ZW`a( n Kh ?SOcS(Y
NK>ANP H=JC+ I+O ++=mmi]+=alihigcmn+
nN+@+HASEO+I+O ++Oicf O]c_hncmn+
S+ I]J+ IEHHAN+ I+O+) =mmn+=alc]ofnol[f

8[UW[SS_(
S+ =+ NEA@H+Lb+@+)=alihigcmn+
?H=NAJ?A I+ NEJ?GAN+ I+O++ =mmn+ch

4U_\[\Zf O[R FSSR6S_aWTWQOaW\[(
C+ D+ OP=NN+ Lb+@++ =alihigcmn7 Lf[hn

L[nbifiacmn+
EN= I+ OPARAJO+>+O++=mmn+ch =alc]ofnol[f

8Q\[\ZWQ`( (
n>UNKll PKIHEJOKJ+ >+O+)Ellca[ncih Ahac*

h__l %=mmi]+&
A+@A=J R=QCD=J+ I+O +|=mmn+=alc]ofnol[f

A]ohilhc W)

D+ F+ S=HPANO+ I+O ++ =mmn+Lf[hn L[nb*
ifia`mn+

4[WZOY C_\RbQaW\[

J A=H DEHOPKJ+ Lb+@++ =hcg[f Dom\[h^*
g[h+ >__` ?[ nnE_+

@KJ=H@ ?+ >NKSJ+ >+O++=mmn+=hcg[f
;b`PO[RZO[& 7OW_f 6OaaYS(

CAKNCA P+ @=REO+I+O++ =mmi]+ =hcg[f
Dom\[h^g[h+ C\bYa_f(

A+ GAJJAPD B=QHGJAN+ I+O ++=mmn+=hc*
ZOY;b`PO[RZO[( 5SST6OaaYSO[R FVSS](

F+=+ CKDI=J+ I+O ++=mmn+=hcg[f Dom\[h^*
ZO[( ;\_`S`(

?=NH N? Q>E?AG+ Lb+@++=mmn+=hcg[f Dom*
\[h^g[h+ >__` ?[nnf $+

D+ O+ SEHH=N@+ Lb+@++2 hcg[f Dom\[h^*
g[h+ @[cls ?[nnf_+

4]WQbYab_S O[R 8[a\Z\Y\Uf

NK>ANP A+ LB=@P+ Lb+@+)=mmi]+N_m_[l]b
Ahnigifiacmn+

n=i L+ OPQNPAR=JP) Lb+@+)O_hcil =jc*
QbYab_W`aW[ 6VO_US\T H(F( 5SS 6bYab_S
Bc_f^ H[\il[nils+

@KJ=H@ C+ @AJJEJC) Lb+@++=mmn+N_*
m_[l]b Ahnigifiacmn+

nFz @+ DEP?D?K?G) I+=++ Fohcil =jc]of*
ab_W`a(

jj+ H+ NARAHH+=+>+)Fohcil =jc]ofnolcmn+

?b_gcmnls
K+ =+ >A=PD) I+=+) N_m_[l]b ?b_gcmn+
NKO=HEA NAUJKH@O) I+O ++O_lpc]_ ?b_g*

,23"
D+ B+ ALLOKJ+ I+O ++=mmi]+N_m_[l]b ?b_g*

cmn+
?=NH O+CEH>ANP+I+=$E N_m_[l]b ?b_gcmn+
FKDJ S+ D=IEHPKJ) Lb+@+)=mmn+N_m_[l]b

?b_gcmn+
ENAJA NKOAJBAH@+Lb+@++=mmi]+Lb[lg[*

]ifiacmn+

;\ZS 8Q\[\ZWQ`

AHEV=>APD F+ I]GEPPNE?G+ I+O++ Dig_
8Q\[\ZW`a(

AII= F+ PDEAOOAJ+ I+=+) =mmi]+ Dig_
8Q\[\ZW`a(

?WP_O_f

J+ KNSEJ NQOD) I+O+) Hc\l[lc[h+

ISaS_W[O_f FQWS[QS O[R (5OQaS_W\Y\Uf

F+ A+ BNEAN) @+R+I+)=mmi]+ R_n_lnh[ll[h+
N+ S+ PDKI=O) @+R+I+)=mmn+R_n_lch[lc[h+

+q_[nb_l
D+ B+ ALLOKJ) I+O+) D_[^ i` S_[nb_l On[*

aW\[(
BN=JG A+ DALJAN+ I+O++ I_n_l_ifiacmn+

#?WZWaSRm_l*pn]_+E

Siif

NK>ANP D+ >QNJO) Lb+@++Siif Oj_]c[fcmn+
F+=+ DEHH)>+O++HH+@+)Siif Oj_]c[fcmn+
=HAT=J@AN FKDJOPKJ) I+O+) Siif Oj_*

QWOYW`a(
F=U J+ IUANO+ I+O+) N_m+=mmn+ch Siif+
H+ ?+ L=NGAN+ I+O ++=mmn+Siif Oj_]c[fcmn+

M\\Y\Uf

N=HLD DKJAOO+ I+=++ =mm n+ N_m_[l]b
Viifiacmn+

FKDJ S+ O?KPP+Lb+@++Viifiacmn [h^ L[l[*
`Wa\Y\UW`a(#?WZWaSR̀S_cWQS($

n Eh ]iij_l[ncih qcnb Q+O+@_j[lng_hn i`
4U_WQbYab_S(

&*


	University of Wyoming
	Wyoming Scholars Repository
	8-1-1950

	Bulletin No. 300 - Methods of Tillage for Winter Wheat at the Archer Field Station
	University of Wyoming Agricultural Experiment Station

	bulletin 300

