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K?DPBY BGL?EE?DLM:EVGU?
BGNHJF:PBHGGU? KBKL?FU

. ? aZjh\ Kkl jmd > < EmqgZgbgh\ |
N=;HM <H ©l=M bf Rhehf :e_co_f

DHGP?IPBY B J?:EBA:PBY B=JU G: 81,7<

<h \j_fy kha”zZgby b]Ju gZ 8QLW\ ' fghl]b_ gZc
liZzffbklu b]j beb ijbeh’_gbc klZedb\Zxlky dhdqZklIm>
fb ijh[e_fzZfb bf_xI ihoh b_ hrb[db "Z b ka&fyijhp_
i_j\uo ijbeh _gbc "hklZlhggh koh™ < ~Zgdhp_ KiZlv_
kharzgby blju \ ijh]jzff_ 8QLW\ ' gZgZeglgy_ mKk
ijhlghabjm_fu_ j_amevlZlu
>ey gZqZeZ ex[hfm ijh_dIlm g _h[oh”"bfZ dhgp ip
"mfZggZy br_ y \ b~r_Ze gm gh ijh mfZl\b]ldd "mx
bag_ ggh g _h[oh”~bfu IZzdb_ \_sb dzd
_y blju
KIdeImJZ ijh_dlz
Hkh[_gghklb b]ljh\hc eh]l]bdb b kihkh[u j_ZebaZz
< ~"Zgghc klzZlv_ [m~ml| bkihevah\zZlvky ky_pbnbqg_
GZ\ _rb\Zgb_ kdjbilh\ = 1Zd gZaulZxl kemqgZc
ijbdj_ieyxl d h[t_dlm lim[h Jh\hjy £ \_rZxll gZ h[t_«
j_nZ[ £ h[t_ dhlhjuc kha”zZ\ h”~bg ijIvfh gh
fgh]h ]Za \ JZaguo kamZpbyo b hg g_ [m~_ gyl
DheeZc”_j £ wlh g_\b”bfzy ~ey b]ljhdz hI[eZkI\
bf Iv ex[mx nhjfm \hdjm] ex[h]h h[t_dIZ \ &@LW\
eZc”_jh\ hkms_kl\ey_I|ky \azZbfh~_ckl\b_ ed]Jbb b]]j
f_""m kh[hec
Mjh\gb \ b]j_ 7LYHO
Ex[Zy b]ljZ gZgbgzZ_Iky k f_g
\ ex[hc b]j_ < 7LYHO f_gx khkl
oh” b kzZfh]lh eh]hlbizZ k b]jhc <
gZkljhcdZ ]jhfdhklb fmaudb b 1]j
]Jihfdhklb O]Zgylky gZ imklhf h[t

g X wlh i_j\h_
b a dghihd
dg h|pip cgh oh"yl
dhklb a\ mql >Z
dl gZ diblih jUC g:

X

h
h
hf

NZgguc h[t_dl g_ m~Zey Iky Ijb i j_oh~_ fZy'm ki
dghidz khklhbl ba “\mo bah[JZ gb jZidbjBkgZ il
iheh” _gu ih wdjZgm k ihfhsvx kljh_gghc 1jBQLW\ |

gby ihevah\zZl_evkdbo bgl_jn_ ckh\ + 8, b DZYHD Vwe
(YHQW6\VWHP ,PDJH %XWWRQ WH[W b |~
lhke_ gz Zlby gZ dghidm KIZjl b]ljhd ihiz~rz _| '
jmx dhfgzZlm \ dhlhjhc _klv Ilhevdh Jheu_ kjvgu ez
MijZ\e_gb_ i_jkhgz _f j_Zebah\Zgh klIZg"DQjLyW\f £
JLUVW3HUVRQ&RQWUROOHU |h _klv dBWkikbq_ k



:6 $ ' ijuhd gZ VSDFH b [_] k ihfhsvx de\hidb 6 KLI\
ihf"oh”bl d “\_jb b]jhd aZoh”bl \ dheeZcfb]]bj ZdIb\b
k ihfhsvx dhlhjh]h ZdIb\bjm _Iky kdjbil b &¥ wdfZg_ ih
ibkv ©HIdjulv (2 dh]”Z bljhd gZ bfz_| djgzs\dbrim ( £+ )
ky \hdjm] k\h_]h dJZy \ kdjbil_ wlh ]_Zetha:rk\lzgh k ih
h[t_dlh\ 7UDQV HXOHU$QJOHV + ilhé¢lmh h[t_d
Wce jZ >Ze _ ]Jhd \b~bl dhjb”hj kI_gubb_kHlhehd c
ki_pbZevguc fZl_jbze dhlhjuc g_ hljZ ZIL T\ | Z it
Iblky ba az wl ] kha~rZzlky wnn_dl e _\bImjkikEbo ie:
ijhkljzgklI\_ dh h uc gb gZ q_f g_ azdj_keezg rzdeb b]j
\i_jz~ Ih b ihe k*"\bg_Ilky \i_j
fhm]lhevgbdh\ dhlhju_ gZqgbg
bo dheezc”_jZz wlh k~_eZgh
*HW&RPSRQHQW 5HQGHU
WKLYV *HW&RPSRQHQW 5
,OOXPLQ %XPSHG 'LIIXVH?
?keb b]Jjhd \uoh”bl ba dheeZc”_jZ |h Zdkbubjm_Iky

~—j

zn kzf ihe WKhkjnbl ba f
Zx! k\_Iblklyl \ kélgnb]jhd
k ihfhsvx “Zgghc qZklb
HU! PDWHULDO FRORL
HQGHUHU! PHDON HU L D

kdjbilz b k\_q_ gb_ ijyfhm]lhevgbdZ \udexqZ _lky
*HW&RPSRQH QW5 QGHUHU| PDWHULDO FRORL
< 1zZdhf dhjb”h bljh gm gh ijhclb hdhéh \hkvfb’
b "Ze bljhd i 'hZ z I\dhngIm k ihjlZehkhihjlZe i
[hc [hevrh_ dhevph \ AZgghc dhfgzZl_gZeWwh™ j gZoh
ijb \oh”_ \ dhlhjuc \dexqZ_Ilky h[t_dlI 3RLIQWSZLJKW b

lky ?keb b]jhd ih~hc”_| [ebadh d ihjlZenmhb hjgi]g
ihiz~rzl gz ke_"mxsbc mjh\_gv lhjlze Hj_Tkipbley
klbqgh dhevph \gmljb dhlhjh]h gZoh"h.IGiyiLh[ v
\oh”_ \ wlihl dheezZc”_j Zdlb\bjm_Ilky Ijb]]_j 9Z kdjbi

$SSOLFDWLRQ /RDG/HYHO OHYHO?R/RDG

| _j_f_9ggZy OHYHO7R/RDG y\ey_ |ky im[ebgghc i_j
fm fu az~Zzf ghf_j mjh\gy ~ey azZ]jmadb \ kZfhf j_~
Z g_ \gmljb kdjbilz b ~_ ez f ~Zgguc ihjlze k _]h d
ij_nzZ[hf

Lzd" dzd gz i_j\hf mjh\g_ 1Zd b gZ \k_lbdhklZevc¢
gz fzl deZ\brm (VF hidjh_Iky &DQYDV k fhgghb]ju \
baf_gblv ]Jjhfdhklv a\mdh\ b Jjhfdhklv fmaudbb b _keb
rm (VF kgh\zZz f _gx \udexqgblky ~Zgguc weyfligf &DQY
"h kZfh]lh dhgpZ b]lju Qlh[u h[t_dlI g mArZeveaeky ijb i
kp_gzZfb g_h[oh”bfh gZ "Zgguc h[t_ gZXkZHlIVv kdjbi
gzf kljhdm \ nmgdpbb 8SGDWH * ‘RQW HVWUR\2Q/

GZ \lhjhf mjh\g_ \ hlebgbb hl ij_*~u"ms_]h gZoh"
kiIVh h[t_dlh\ kha”Zgguo \ jZaguo " j "Zdlh{dbo gh g_
N j_nZdlhjZo kharZgu fh”_eb JeZ\gh_ qlibjln hgb [ue
\Zgu \ nhjfZlu ITE[ b REM bo gm gh ihf_klblv \ iZi
bfb e_]Jdh fh gh [m”~_Il \hkihevah\ZIlvky H[t\gdluw gz ~Z
hkgh\ghf g_ bkihevamxlky b gbdzd g_ \gahthfth*glkl\m x

_I
[ k I
lv
I



hgb kha”rzxl ZIfhkn_jm GZ ~Zgghf mjh\g_Z_ikkhh izZg_
ey bljhdm Ij_[m_Iky \\_KklIb iZjhev dhlihjdbfgglgzZc”

b \\_kib _1h Th]AZ b]jhd kfh" | ihizklv gZvke eymxs'
\W\hAZ b h[jzZ[hldb iZjhey kha”Zgh kdjbilzzfhcj\uc
iZg _eb b ijh\_jy | ih~hrze eb b]ljhd d iZg meb( gZ :

ihke_ gZ Zlby gZ dhlhjmx Zdlb\bjm_lky wgen fc gl &LC
khf \\h~Z iZjhey Z \lhjhc kdjbil \bkbl gz dZ]j9hc dg
I dzdb_ pbnju \\h”bl b]ljhd b _keb b]ljhd Ajheévl ijz
lh hg i_j_"ZkI agZq_gb_ SDVV WUXH \ i _jluc kdj
NZe IZzd”_ b]ljhd \bAbl ihjlZe

Lji vy dhfgzlz ij_~klz\ey | ba k_[y \ukhdmx dt
bljhdzZ azZijulgmlv k ihfhsvx ieZlnhjf gZ kzZful*\\ _jo
gZoh”blky dexqg Dexq \jZsZ_Ilky \hdjm] k\hhe hkb
klI\Zz TUDQVIRUP 5RWDWH

WUDQVIRUP 5RWDWH [ URWDWH6 3HHG TV IPRHH(
GHOWD7LPH ] URWDWHG6SHHG 7LPH GHOWDZ7LP

Dh]~Z b]ljhd ih*oh”bl d dexgm i_j f ggZylhhl\_qz
dexq ih*gyl kgZqZeZ i_j_dexqZ_lky gZ WUKH "Ze
A\ _jb ?keb |_dms__ agZq_gb_ _j_f_gghckWpyXH b
Ahf k A\ _jvx A\ _jv hidju\z _Tky 1Zd _ \ ijzilhf\\ _jog.
ey lky jbkmghd dexqzZ ihdZau\Zxsbc b]Jhdenxquh h
b ihke_~gbf "_ckl\b f ihke_ g_]h dexq mhiglghgth zZ_|
ihfoh~rbl d 7\ j ijhbkoh”~bl ijh\_jdZ gZd&h”~pdky eb
h[ezZzklb dheezZc”™ _jZ b ih~gyl eb dexq lhehhdE ITh]~Z
_lky Z jbkmghd k dexghf \udexqZ_

LI RWKHU *HW&RPSRQHQW &ROOLGRMDIDWH\NI—H)\J
N H\ WUXH N

'"HVWUR\ GRR
H\ 6HW$SFWLYH IDOVH

GZ q_I\zjlhf mjh\g_ gZoh”~blky dhjb~hj \ ldhgp_
"Mb'_gb_ ebnlz j_Zebah\Zgh k ihfhsvx kdjbylZl \ dhl
ky ihabpby ieZlnhjfu 1Zd"_ ieZlnhjfZ hklZg&Zmagb\Z
~u "ey Ihlh qglh[u b]jhd mki_e \klZlv gZ ieZenhjfm
[_a g_]h

WUDQVIRUP 7TUDQVODWH FXUV VSHHG 7TLPI

LI  WUDQVIRUP SRVLWLRQ \ [
VSHHG I
w 7LPH GHOWD7LPH
LI W ! A
FXUV \ VSHHG I W

}
LI WUDQVIRUP SRVLWLRQ \ ! I FXUV\
< q_I\_jlhc dhfgZl_b]jhdm g_h[oh”bfh gZhZIlv \ i
jy*d_ gZ dghidb gZoh”ysb _ky gZ r_klb déedilygZo



ihke_~h\Zl_evghklb gz Zlby dzZf_gguc ~b&h" atZldju\Zx
dZlu\Z_Iky \ klhjhgm b hIdju\Z l imlv d ke_"mxs_fm |
lyluc mjh\_gv ij_~klzZ\ey | kh[hc i_s_jm ‘\-dhlhjhc

gu dhklju bkihevamxshb 3DUWLFOH 6\VWiR#Z kbkl _
gby jZaghh[jZaguo ki_pwnn_dlh\ \ b]jZo gZipbf_ j iZ
n_dlu klj_ev[u b I ~ WIlh ijhyley_Iky \ h[jK[EId_ wnn
Dhklzj ij_~klz\ey_I ba k_[y Ijb kbkl_fu agqZklbpghdZoh”y

f kl_ H~gZ kha”Zzl wnn_dl ~ufz \ihjzZy kynm]el ¢Zae _
hl dhkljz b Ij_Ivy hiI\_qZ_| aZ kzZfh iezZfy dhkljz

HklZevgu_ mjh\gb \ hkgh\ghf bf_xI |_" glh b \ur
ijbzfu b kihkh[u \azZbfh”_ckl\by b]jhdZ k tdpgmbZxsbfb

>ey kha”zZgby eZg”rZnlh\ \ 8QLW\ bkihevadix|l + 7H
gZ dhlhjhf fh gh ©\u”rZ\eb\ZIv2 ]Jhju ha_jBE~ghfdb khi
ba mjh\g ¢ \ 7LYHO bkihevam_Iky 7HU WDjbh®hcBagZo
h[t_dl ij_"~klZ\ey_1| ba k_[y iehkdhklv ghdkihbgam_
kljmf_glu ihemgbehkv kha”zlv Jhjbklmxhf \khghklv .
hl ebpZ bljhdZ b ~h[zZ\b\ ~_j \v_\ b iZjm khrejimggbo t
gZ_I|ky bljh\Zy ehdZpby

Jbkmghd Ijbf_j \bamZebaZpbb mjh\gy \ 8QLW\ ' 7HL

lhemq_ggZy b]jZ hfez~Z | ke_"mxsbfb kbkl_fgufb I

+ 26 LQGRZV ;3 63 ODF 26 ; 8EXQWX

* :janq kdzy dZJ|Z " fhr _ev r_c™_jzZ - beb
N j7dhc Vhafh ghkl_c¢c mjh\gy

+ P_gljZevguc ijhp_kkhj ih~”_j'dZ gZ[hjZ bgkljmd

ITh~\h~y blh] fh gh mI\_""ZIv glh kha~rzZggzZy dhf
bljz bkihevam_I| kh\j_f_ggu_ |_ogbdb ihkhjph_lgkZd b]ljh
b \bamzZebaZpbb Bkke_’\h\Zgb g_ bkg_jhuleil \k_c
guo nmgdpbc gh hibkZggu_ | _ogbdb ihalhgehy x|l kha

bgl_j_kguc ijh*mdl



Ebl_jzZImjz
8QLW\ 3DUWLFOH 3DFN >We_dljhgguZ OVNHMW@WREH XQLW
HQ FRQWHQW AZIZ h[jZs_gby
':DWHU ); 3DFN >We_dljhgguc j_kmjk@H V88 W RUMWSUL WX ZZ D
FRQWHQW AZT1Z h[jZs_gby
5HDOLVWLF 7UHH >We dljhgguc iDNN @V VB B U HK WL GZ
FRQWHQW AZI1Z h[jZs_gby

: < >Zgbe_gdh\zZz Zki jmd F B >eb ~ |
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kft

BGL?EE?DLM:EVGU? F?LH>U IJH=GHABJH<:GBY
IHD:A:L?E?C BG<?KLBPBHGGH=H DEBF:L: J?=BHC

lib nbgZgkh\hc ih”~~_j°d_ 1jZglZ JNNB «

< mkeh\byo g_h[oh”bfhc wdhghfbb Z InggI Zglbj
pbc wdkl_gkb\guc jhkl wdhghfbdb klZgh\blky h~gl
\blby Jhkkbckdhc N_"_jZpbb Ijblhd bg\_¥klbkpc \
hrghc ba mki_rguo fh*_e_c wdkl_gkb\gh]AdjhdZ wd
\e_q_gb_ bg\_klbpbc g_ Thevdh memqrz Ilghdmyhfb
b m\_ebqgb\Z | gZeh]h\u_ ihklmie_gby \ [k’7ebla gh &

_ [
e _"Zsmx bgnjZkljmdIimjm Z 1Zd"_ iheh bl Zexkdh kd:
pbZevghc h[klZgh\d_

Ihr bg\_klbpbhgguf debfzZlhf j_]bhgZ gt gh ih
ljiZevgmx oZjzZdl_jbklbdm j _]bhgZ \dexqZxsmgx hp_
ghc ijb\e_dzZl_evghklb j_]bhgZ b 0zZjzdl_jdalmhkjdmx m
ylghklb kbImZpbb ih hlghr_gbx d h[tzfzf |_fizf b f
ijb\e_qgq_gby bg\_klbpbc \ hkgh\ghc dZiblzZze ~Zggh]h
ys_fm fhf_glm jZajzZ[hlZgh ~hklZIhkqgh [h
bd ih hp_gd_ bg\_klbpbhgghlh debfzlz

b
d

«l
N
> =

>
"bdb gZ hkgh\_ ijb[uevghklb ZdIb\h\ 7$&
k

b gZ hkgh\_ bgl_]jZevguo hp_ghd qZli
c ]hihlh Z] _glklI\Z ©Wdki_gklb:PmIfZ Ih~
f_ Ilh~"bdZ : K FZjlugh\Z {6 W UBHHWC
SHCV?2 F_lhAbdZ jZkq_lk\ ifg”_ dkl
h

hp_gdb “hoh”ghklb tbagg\_klb
]_glkl\Z ©Xgb\_jk2 bgdzZdkgadxB
B Lbohfbjh\hc

engufb b Z\IhjbI_Igufb kgblzxl
lkI\Zz ©owWdki_jl J:2 b GZdbklyZevg
bhgghlh debfzlz



KhleZzkgh f_lh~bd_ j_clbg]h\h]h Z]_glkl\Z2 @Wdki_jl
kdZy h[eZklv ihiZzeZ \ ]jmiim ©lhgb" _gguggilnd gpbZ
jbkd < &> @ LZdhc j_amevlZl yley lkyeyhkhzlhggh
liZgbggh]lh j ]1]bhgZ k [hevrbf dhebqg_klI\hf \dlmfh ghkl
hgZevghf j_ clbg]_ khklhygby bg\_klbpbhgghgh debf
JN Kfhe gkdzy h[eZkIv azZgyeZ f _klh hébjdrib\ ebr
Lul\Z> @ LzZdh_ iheh  _gb_ g_ fh™_lI m~Ah\eI\NARjbIv gb
]bhgz gb azbgl_j _kh\Zgguo bg\_klhjh\ Zgbk "Wwlhe ¢ k
lhgdb aj_gby \Z gh ihkljhblv bg\_klbpbhyhghyz ilZeblbd
dbf h[jZzahf qlh[u ih*gylv j_clbg]b Kfhe_dReéhgw[ezZkl

“hklZlhqgh [hevrh dhebg_klI\h bg\_klhjhf\ b«lklz wlh \
[eZz]hijbylgh kdZ _lky gZ bg\ kilbpbhgghb bj\g\ dZI_e\v
klbpbhgghf debfzl_ j_]bhg
Hp_gdZ bg\_ klbpbhggh]h debfzlz + kbkl_fgzZy fg
ijhp_~mjz \ oh” dh|h]hC j_rzZzxlky az~Zqgbbg®Zd k lhqc
klhjZ 1Zd b k IThqdb aj_gby jmdh\Vh~kI\Z j ]bhgz kljz
K Ilhgdb aj_gby bg\_klhjz az~ZqzZfb hp_gdb bg\_k

fZ1Z y\eyxlky
hp_gdZ wnn_dlIb\ghklb \eh’ _gguo bg\_klbpbc
\uy\le _gb_ j_ ]bthevguo jbkdh\ b g_hij_~ e _gghk
\uyle_gb_ \h h ghkl_c bg\_klbjh\Zgby
Ilhgdb aj_gb y _]bhgZevguo \eZkl_c azZz™~ZqZfb hj
hggh]h debfzlz y\e nyky

*+ hp_gdzZ \azZbfhl\ebygby nzZdlhjh\ bg\_klbpbhgghct
ghklb

= H 4+ -+

+ \uyle_gb_ ijbhjbl_Ilguo gzZijz\e_gbc j_-nhjfbjh\:
kilbpbhgghlh debfzlZz

= ijh]lghabjh\Zgb_ ihdZazZl_e_c bg\_klbpbhglgh]lh deb1

*+ ZgZeba mijzZ\eyxsbo \ha”_ckl\bc gZ kljmgdImjgu_
\_klbpbhggh]lh debfzlZz

* ijbgylb_ mijZ\e_gqgq_kdbo j_r_gbc ih nhjbbjh\Zgbx
ylgh]lh bg\_klbpbhggh]h debfzZlZ

*+ hp_gdzZ j_amevliZlb\ghklb mijZ\eyxsbo \ha”_ckl

< h[s_f \b~_ kljmdImjm bg\_klbpbhggh]h debfZlZ |
klz\blv \ \b~r_ bah[jZz zgghf gZ jbkmgd_

Ijb ijhlghabjh\Zgbb ihdZaZzZl_e_c bg\_klbpbhggh]lh d
f gy lky dZgq_kI\_gguc b dhebq_kI\ _gguc ZgZeba j_
pbhgguo ijhp_kkh\ \uyle gb_ nZdlhjh\ jZlkeb\bc b I
Iby Dhebq_kI\_ggu_ fh”_eb fh'gh jZza”_eblghgxz fh”_

b ¢
h[ezklb b fh~A_eb \j f gguo jy~h\ < fh” _eydbij ~f_Ig
ijhlJgha ~_eZ 1ky gZ hkgh\zZgbb aZdhgh\lhj_%fivigkc h[e
hkgh\Zgbb wdhghfbgq_kdbo aZzdhgh\ b azd¢h@h\ bg\_klb

< hkgh\_ ihkljh_gby ijh]lghah\ k bkihegab\¥yb_f \j_
Ah\ e_"bl klj_fe_gb_ h[gZjm blv azZ\bkbfhlkygblyn"ms_
kbkl_fu gZ hkgh\_ _z ijhreh]h khklhygby ¥aZXZd _ \g
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Z\lhj_lj_kkbhggu_ fh~_eb
wdkljZihebjh\Zgb _
fhr _ev wdkihg _gpbZevgh]lh kleZ b\Zgby

Kji_~"b fh~_e _c ijh]ghabjh\Zgby k mqgzlhf k_ahgc
fh gh \u~_eblv

+ fhr_ev k Zz*"blb\ghc dhfihg_glhc

+ fh~_ev k fmevlibiebdZlb\ghc dhfihg_glhc

:NZilb\gu_ fh~_eb kljhyl Ij_g™ b ijb g_h[ob”Abfhkl
jmxl _1h k mqgzlhf I _hj Ibg_kdbo b fh~_evguo agZq._

KijmdIimjgu_ fh”_eb hij_"_eyxl aZ\bkbfhkbw [m~m
hl ijhreh]lh g_j_a g_dhlhjmx kljmdIimjm b jjZ\beZ i
gbo fh gh \u”~_eblv

Zdb _
Zkl
gguo jy*h\ fh gh dezZkkbnbpllbjg\ZIv g
kljmdImjgu_ fh*_eb > @ KlihaNgKlbqg_ k
|Jh]ghah\ k |be g_gb\d ddbdbo e
Zlbklbqg_kdb_ fh~_eb fhglehza”_
qulhf k_ahgguo dhe_ pbghtZ fh~

| g~ _gpbb baf_g_gby bhz~Zilb

u
m

+ I+ 1+



e_c

+ g_cjhk_I_\u_ fh*_eb > @
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Kj_~b dzZg_klI\_gguo fh"_
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e_c ijh]jghabjh\Zgby fh gh

ijKllgghabjh\Z
I1Z j_]1bhgZ bah[jZ  _gZ gZ jbkmgd_

J

Jbk DeZkkbnbdzpby fh"_e_c ijh]Jghabjh\zZgby
GZ ijzZzdlbd_ qZs_\k_]h ney ijh]jghabjh\ZgkkbptdZazl e
hgghlh debfziZ j_]bhgh\ bklhevamxlky j_lithkklerbggd_ fh”

hkgh\ _
f ThA"Z > @
ihdzazl

LZ[ebpZ +

Kjz\gbf gZb[he_

Kjz\gbl_
ihdzazl_e_c bg\_

evgZy oZjzdl

kp_gZjghlh ih~oh”~z Zz 1zd"

fhn fe\byd«lblqllge]/rah\Zg
jZkijhkljZgzgdZ gl
_e_c bg\_klbpbhggh]h debfzlz b k\_~zf \ IZ[ebpn

_jbklbdZ fhZgéyc ijhjgha
kibpbhgghlh debfZlz

eb ij

Fh”_ev

>hklhbgkl\z

G_

A"hklzZldb

J_li_kkbhggu| Mgzl \azbfh\ebyglbMgzZdh]jZzgbg_ggh]h -gqbkez nzd
fha _eb Ihjh\ bg\_klbpbhigjghcbg\_klbpbhgghe|ijble_dZ
ijb\e_dZl_evghklh I_evghklb
\lhj_]j_kkbhgddkqgzl [m"msbo adgZdhgblk ghklv mqgzlZ |\g_rgbo
fh~_eb ihdZaZl_e_c bg\| khiddgplhhig\
ghc Zdlb\ghklb \|j_]bhg_
Fh”r_ev ljhlghabjh\Zgb_ dZlgn lkI\b_ \hafh ghkllb m\b~_lv
wdkihg gpbZekghahmijz\e_gby-|blg\g*kldppbb |hdZaZ| e c dZq_KkI\
kleZ b\ gby pbyfb kh klhjhgu \edkZhe_gby bg\_klbpb yfb kh klh
jhgu \eZklb
G_cjhk_I_\u ljhlgha jh\Zgb_- lggmeMghklb \ h[mqg_gbb |kbkl_f ~ey
fh~_eb g_cghc aZ\bkbfhKlbhhglzabjh\Zgby ihdZaZl_e_c bg
azZl_e_ c bg\_ prbj@@mmmgghc ijb\e_d«Zl_evghkltl
debfz b bg\_klbpbhgghc ZdIpb\ghklb




lihAhe  _gb_ 1Z[e

Fh~_ev >hklhbgkl\Zz G_"hklzldb
Fh~_eb gZ [Z@-_ HikmlkI\b_ \Yhafh ghkllb m\b~_
p_i_c FZjdh\Z2 |_g”_gpbb ihdzZazl_e_|c dZqg_

mijZ\e_gby bg\_klbpblyfb

Kp_gZjguc ihfdh&ljh_gb_ g_kdhevklZdhgqgh Ijm~hzfdh| jZajZ]l
kp_gzZjb_\ JZa\bInyZI\/ogk \hafh gu_ kp-gZjbb jZ
\_klbpbhggh]h debifiz Zbg\_klbpbhgghlh debfZz
j_lbhgz

Wdki_jlguc f_|[lkhafh ghklv Jh]gthm[at_dlb\guc \aley” g|Z ihdZs
f_Ih~ > _evnb jh\Zgby dZq_kINlggbo bg\_klbpbhggh]h debf:
0ZjzZdl_jbklbd -gg\lkhigz

pbhggh]lh debfzlz j_]bhgz

Dzd \br"bf Jez\gufb g_"hklzldzfb jZzkkfhyj_ Ikgyuo fl
eb[h h]jZgbg_gby kzZfhc fh”_eb j_]j_kkblk&dpbhggu Z\Il
eb[h \ukhdZy Ijm~hzfdhklv K wlhc ihabpbtl Zlvhkbh*bf
kl_fm fh”_e_c ijh]lghabjh\Zgby ihdZaZl_e debigdlZlIbpt
\ hkgh\_ dhlhjhc [m”~_1| e_"Zlv gZ[hj fh™*_elghakihkh[g
\Zlv dZd dzZq_kI\_ggu_ ihdZazZl_eb b\ &ibpédhghgkid |
b ihdZaZl_eb mijzZ\e_gby bg\_klbpbyfb khZklIhZikgb ]h
dhebq_kI\_ggu_ ihdZazl_eb bg\_klbpbhydhaZEZdclb\g
bg\_klbpbhgghlh debfzlZ j ]1bhgZ k \ukhdhc ~he_c \

Ilhkdhevdm gZ khklhygb_ bg\_ klbpbhggh]h debf:
kj_~kI\_ggh b hihkj_~h\Zgh \eby_| h]jhfgHhjk\helhg_Kkl
Z\lhj_1j_ kkbhggu fh~_eb bklhevah\ZIvkydgﬂh[:jqjgnl F
pbZevgh]h k]leZz b\Zgby b fh”_ev gZ hkgh\_ @ iflc FZj
Iml ~Zlv Thgguc ijh]lgha ihdZaZl e _c b g\Z Ikl jj p phtrgggh 1 h

< gZklhysbc fhf_gl gZ aZzdhgh”Zl_evghf mih\g_ ¢
kib_ j_lbhgh\ \ GZpbhgZevghf j_clbg]_ Ibhiglglylgdby I
debfzlz < jzfdZo ~Zggh]lh j_clbg]Z kbkiIxdZ ihdzaZz
k [y gZijZ\e _gby j_]ImeylhjgZy kj_"~Z kgktbgmlu
njzkljmdImjzZ b j_kmjku ihan _j°dzZ fZeh]HKINZ Mijb

Z 1Zd _ ihdZazZl_eb \g_ J_clbg]Z <k_ ihdzazleleb ft
q_kI\_ggh L_f g_ f_g__ "ey [he__ iheghcgd&jhbgu
debfZIZ g_h[oh~bfh ijh]ghabjh\Zlv b dZgelkl\ggdgu_
ijbf_j j_lbhgZevgu_ jbkdb b g_hij_"~_e_gghklb
LZdbf h[jZahf kbkl _fZ ijh]ghabjh\Zgby ibhdZaZl

J

pbhgghlh debfzlZz j_]lbhgZ ~he gz [ulv ihkigh_§z k

kiZlbklbg_kdh]lh ZgZebaZz j_]j_kkbhggqb 7hy'Z elva Z ¢
g_cjhk_lI \Zy fh~r_ev b ] _g_ Ibg_kdh]lhgde]hjhfz w
Wih iha\hebl agZqgbl_ evgh m\_ebqgbliv Ihqghrklv ijh
dZaZI_e_c bg\_klbpbhggh]h debfzZlZ j_ ]blygXlvqglh

ijhZzgZebabjh\Zlv ihemqg_gguc ijh]Jgha ijbdyjjvdg h|c
Ibjh\hggu_ mijZ\e_gq_kdb_ j_r_gby b \ dhevghghf bl
memqgrblv bg\_klbpbhgguc debfzl j JbhgZz
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;exf 2 ¢ H[ahj f_lh~bd hp_gdb bg\_ klbm%gght)hgzhbgpdblzl@
? . ;exf Fheh”hc mq_guc = + <« %
Wdki_jl J;: >We_dljhgguc j_kmjk@ FWS UDH[&B‘}VUWV\UX UDQNL

UHJLRQBFOLPDW WDE

GZpbhgZevguc j_clbg] khklhygby bg\_ZIbkbHggd|hoda&kfZiWe _d
ljhgguc j_kmjk@ F 85/ KWMOSLPDWIHH WOWQQHY >Z1Z |
gby

AZ_ggdh\kdbc : W F_oZgbafu kh\_jr_gkinbyZgkky jihhpgk bggh
\Zpbhgghc ~_yl_evghklb gZ j ]bthevgthrfrhjémlgljdlg(Z hieZklb
"bkk_jlZpby« dZg” wdhg g¢gZmd Fhkdh\tkdbkld lwg _jKfhleqg gkdibc

mgm_\Z B : Fh”_ev ijh]lghabjh\Zgby \p[hjdgu@dkbhXdafag\h]h

[by ’\bkk_jIZpby« dZzg” |I_o GZmd kRhlggh\kdb o g]thd mkddjc

\_jkbl_I bf G W :ZmfZgZ Fhkd\z

bgh\ X = Klhygh\Z H< >eb F B ¢gjbd_bdhjh fglhyh ]]ml

h mqg_IlZ Zjlmf_glh\ ~ey ihkljh_ gby fmd‘hgahfdad;hlpdbliceu@ml
ljhljzffgu_ ijh~mdlu b kbkl_fu
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F: >_gbk_gdh\ Zki jmd < < ;hjbkh\ ~ 1 g
NbebZe N=;HM <H ©GBM ©OFWB2 \ ] Kfhe_

KIHKH;U <A:BFH>?CKL<BY
F?@>M BGL?EE?DLM:EVGUFB :=?GL:FB
G: HKGH<? :>:ILB<GUO G?Q?LDBO
KBLM:PBHGGUO K?L?C

< gZklhys__ \j_fy \ k\yab k jZkrbj_gb_f fgh _klI\Z
ijbf_g_gby b j_rz_ fuo az”~Zq k ihfhsvx fmeﬁ/IbZ]_gIg
F:K ZdlmZzZevgufb klZeb az”~Zgb hibkzZgbygb¥]bglh\ |
bo \azZbfh”~_ckl\by \ kbkl_f Hrgbf ba i_jki ~elp\guo |
wlihlh yley lky bkihevah\Zgb_ ZAZilb\gugggogkldbo ki
I_c :GKK

Ih\_~_gb_ dzZz ~h]lh Z]_glZ F:K fh _1 [ulv hibkZgh k
:GKK "ey dhlhjhc > @

¥ fgh _klI\h ijbagzZdh\ 3 \dexqzZ_I \ k_[y kh\hdmigh
jh\ kzZfh]lh Z]_glz h[t_dlZ dhlhjuf hg fhv_IbfZzdhimeb,
hdjm™ _gby

Ffgh _kl\h mijZ\eyxsbo j_r gbc 5 kh”_j bl-\k_ ~_ck
lhju_ fh™_I hkms_kl\eylv Z]_g

¥ fgh _klI\h kamZpbc 6 khklhbl ba \hafh guo khklt
h{t_dlZ b hdjm"_gby

¥ fgh _klI\h mijZ\eyxsbo i_j_oh”h\ 8 hibkuAZ _| baf._
klhygbc 6 Z]_glZ ijb kh\_jr_gbb bf ~ _ckl\bc ba 5



¥ fgh _klI\h jBRO&W _j bl i_j_q_gv jhe_c f_-j hi\_I
ghklb kth\_IkI\m xsbo Z]_glzf \ F:K
Khhi\_IlkI\_ggh \k_c fmevIbZ]_gIghc KBKWh f_ [m
\Zlv h~"gZ ©h[h[s_ggZy2 :GKK Z dZ ~hfm Z)\_¢Im F:|
kIVh\Zlv k\hy ih~k_lv d Ihij [m~A_ 1 hibkwVZIb ih\h A~
\azZbfh~_ckl\b_ k ~“jm]bfb Z] _glzfb Ihklj$_gdhctzdh
i

:GKK 7~ey F:K fh>_I ijh\h~blvky ~\mfy kihkh[Zfb

t ©kgbam \\_jo2 dh]~"Z kgZqZeZ nhjfbjmxbky :GK
ih\_~ gb_ hI~_evguo Z]_glh\ Z azl _f hgbmhhtL"b g)
smx :GKK k mq_Ihf Ibih\ \azbfh”r_ckl\by f "~m Z] g

¥ ©k\_jom \gba? + kgZqZeZ kljhblky :GKK hibkt
p_ehf Z azl f \ g c ijhbkoh”bl \u"_e_glk_l\mhx\k [«
sbo ih\_~_gbx hI*_evguo Z]_glh\

Ke_~h\Zl_evgh g h[ohAbfh jZzkkfhlj_lv a@KRqgb ih
ney jZaebqguo Z]_glh\ Bo fh'gh jZza” _ebjvugz ~\Z
azZ”"ZqgqZ ihkljh_gby h[h[s_gghc :GKK hibkugmxs c f
kbkl_fm \ p_ehf \h \lhjuo az”ZqgZ ihkljh_og&y} :d5KK
Ih\ gZ hkgh\Zgbb h[h[s_ gghc k_Ib

lhkljh_gb_ h[h[s_gghc :GKK aZ\bkbl hl Ibiz \az
Z]l_glh\ \ khhI\_lkl\bb k bo jheyfb \ F:K F_"%mh Z]_
ljb ITbiz \azZbfh~_ckl\by g_aZ\bkbfhklv kkhljobagbq_
kI\h >ey dZ ~h]h ba wlbo kemqZ _\ bkiheoagbaky j¢
ihkljh_gby h[h[s_gghc :GKK

Imklv bf_xlky “\_ :GKK khhl\_IklI\mxsb_ ~\mf jZa

ANSS, =(P,R,,S,,U,,Roles,, FV,, Adapt(s,,s,))

ANSS, = <PZ,RZ,Sz,UZ,Rolesz,FVZ,Adapt(sn,sk)>

JZkkfhljbf hkgh\gu_ kbImZpbb \azZbfh?_ckh\by Z]
dzd hgb [m~ml hljz ZIvky gZ :GKK > @

G_azZ\bkbfhklv < ~Zgghf kemqgZ_ Z]_glu fh]lml

Z iheghklvx g_azZ\bkbfu ~jm] hl "jm]Z jbkmghd

sbo p_e_c b h[sbo h]jZgbg_gguo jZkij_~_ehffuo j_
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Jbk H[t_“bg_gb_ :GKK
khhi\_lklI\mxsbo iheghklvx g_aZ\bkbfuf Z]_qglzZf



kemqgzZ_ :GKK Z]_glhh GKKK bf_ x| h[sbo g_qg_ldbo kt
ImZpbc g _q _Idbo ipl@gZdd\@3

[ bf_xI h[sb_ p_eb ijb ~hklb”_gbb dhlhjue hgb gb
bfh~r_cki\mxI| ~Ajm] k ~jm]hf jbkmghd M [6KK Z]_gll
p_e \Zy kbimZpby b esp(skdbdmEFPbb mijZ\eyxsb_ i_
i _oh”w, U,;eU; Usel,) f_""m gbfb Z NAhdfsbo ijbagzdh\
S 7S in8,eP; peP) ljb wlhf gZklv wlbo
"I baf_gylv lhevdh Z]
R@

ifbagzdh\
_ gl helZKrb_ky lhevdh Z] :G
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Jbk HIt

_"bg_gb_ :GKK
khhi\_Ilkl\mxsbo g_azZ\bkbfuf Z]_glZf k h[s_c p_evx
Khi_jgbqg_kl\h = \ujz " Z _|ky \ gZebgbb m Z]_glh
e _c b ijbkmlklI\b_f h[sbo h]jZgbg_gguo jZKkih\"_ ey fu
HIjZz _gb_ ~Zggh]lh \b”Z \azbfh~_ckl\by Z]_KKh\ k ihf
hkms_kl\ey Iky k ihfhsvx nhjfbjh\Zgby ih~k_1Ib
ANSScanf <Pcanf H Rcanf H Sconf H Ucrm/' H ROles

cony = Roles; U Roles,,FV,, . =
=FV, mFV2,Adapl(S,,,Sk)>

Abg_gb_ :GKK Kkhhi\_IkI\mxsbo Z]
gZoh”yshf \ hlghr_gbb khi_j

_glzf
_jgbg_kI\Zz



dhlihjzZzy \dexqgzZ_I ih~fgh _klI\h g_q_lldopGPli’j\lﬁ’zagZdh\
P, €h, P, eh khhl\_lkl\mxsbo hisbf jZkij_ ey fuf
kzf zZ 1zd _ ih~rfgh _kI\Z q_ Sg"p:eSk*bSiZmSZ,,pebS;
Seonf €S, mijZ\eyxsbo i_R, }ng)IqﬂRz, R, €R, Rw"feR
m|JZ\eyxsbo i g"zh[)(mUz, U oy U,ilmj k\yazg
guo k baf_g_ gb f |133,a<g12[db\‘b Z]_ b

Khijm~Agbg_kI\h + m Z]_glh\ h[sb_ p_eb b beb
N ey fu_ j_kmjku < kemqgZ_gZebgby lhevdtb h[shc
\azbfh”_ckl\by Z] _glh\ ZgZeh]lbggh kemagZxbgb az\b
p_eyfb ?keb m Z]_glh\ _klv h[sb_ p_eb b_hfsb_ jz
kmjku Ih hljz> _gb_ \azbfh”_ckl\by izZdbgh zkemlh\
qZx khi_jgbq_kI\Z Z]_glh\ nhjfbjm_lky ih~"k_Iv
ANSS,, < 2o Rops Sy, U,y Roles , = Roles; U Roles,, FV,, =

= FV,"FV,, Adapi(s,,s,))

dhlhjzZzy \dexqzZ_1 ih~fgh _kl\h g_ 80P FArzagZdh
P,eB, P,eP, khhl\_ lkI\mxsbo h[sbf jZkI] N ey fuf j_
Z 1zd _ ih~fgh’ kI\Z g q._ IdbﬁobzlébmmZZpSQ«;Sl,
S, €S8, mijZ\eyxsbo j_rRgHRNR,; R,eR, R,cR, b
mijZ\eyxsbo i_j_UJ;;Abl\r\Uz,Uo,,eUl,UO,,eU2 k\yaZggu_ k
baf_g_gb_f ijbaggidMhbfb Z]_glzZfb Djhf_ Ihlh fh _I
\ur_e_gh ih~fgh _kl\h h[sbo p_e_s\Go=skblaSd)pbc
mijZ\eyxshbho i deJﬁ(l’)’fhe\Ul,Uer) f_""m gbNth[sbo
p_e \uo ijbagZdt® S in&;€R; p,eP) OZ]Zd| jbamxsbo
p eb Z] _glh\ bo p_e \W_ZkkAd'Zpbgh™ kl\h mijzZ\ey>
_glRs k ihfhsvx dhlhjuo Z]_ glu baf_gyxl| ppe_\u_

Jbk H{t_"bg_gb_ :GKK khhI\_Ilkl\mxsbo Z]_glZzf
gZoh”ysbfky \ hlghr gbb khljm~gbq_kI\Z

LZdbf h[jZzahf \azbfh~_ckl\b_ Z]_glh\ hljz Z_|I

_lky
f h[sbo khklhygbc £+ g_q_Idbo kbImZpbc p_e_\u
lhqguo khklhygbc k\yaZgguo k jZkij_~ e _gb_f hJ

<



¥ h[sbo g_q_Idbo ijbagzZzdh\ hljZz Zxsbo h[sb_ jZki
j_kmjku b h[sb_ p_e \u_ agZqg_gby

T h[sbo mijZ\eyxsbo j r _gbc k\lyaZgguo k baf_g_
ijbagzdh\ j_kmjkh\

T h[sbo mijzZ\eyxsbo i _j oh”h\ hljz Zxsbo ijhp_kk
e_gby h[sbo j_kmjkh\

JZaj_r_gb_ kbImzZpbc khi_jgbg_klI\Z ~hkh _gb_ ij

guo p_e_c jZagufb Z] _glzfb ~hklmi b bkihmyah\Zgb_
kh\ b kamZpbc khljm~gbqg_klI\Z gZzZijbf_d hisjy*hd ~hi
j_kmjkzf b "hklb _gby p_e_c¢c hkms_kl\ewahk¥gdhd wlzZi
GKK Z]_glh\' b F:K >ey wlhlh \ Ze]hjblf_ AA[hjZ Kklj:
e _gby “he gu [ulv ijhibkZgu ijZ\beZ jZa|j rZpmlhy ~"Zgg!
Ney dZ ~hc hil~_evghc F:K \ aZ\bkbfhklb hl_@_e_c |
wlhc kbkl_fu b \oh?*ysbo \ g__ Z]_glh\

JZkkfhljbf Ze]lhjblf h[t_“bg_gby :GKK Z]_glh\
gb_ h[h[s_gghc Aasng—<PM,R,W,SWUM,Rozes,w,FV,w,
Adapt(s,.s;)) 9Z hkgh\Zgbb :GKK hl"_evih=2],Rglh\
Sl,Ul,Rolesl,FVl,Adapt(s .5)) b ANSSZ=<P2,R2,S2,U2,Roles2,FV2,
Adapt(sn,sk)> \ "Zgghf kemgzZ_ijhbkoh”~bl ke _"mxsbf |

¥\ :GKK Z]_glh\ \u”_eyxlky h[s\b_b%bkmiZIabb
kI\_ggh WIb kblmzZpbb [m”ml h[sbfb “ey "\mo k_I|_c¢

¥ nhjfbjm_Iky fgh _kI\h BjhA&dg&[sh\g gh c$KL 6l
I)new:})lU}DZ

nhjfbjm_Iky fgh‘_kl\h mijZ\eyxBheR VR, gbc

¥ nhjfbjm_Ilky fgh _kI\Vh g_q_Ildsho=%bln Z pjibc
wlhf kbImZgEsb "hihegyxlky gme_\ufb agzZq_gbyfb g_
ijbagZdh\= PM/P ijbkmiklI\mxsbo ThevdH 1663k
lhlh Z]_ gIZ :gZeh]lbqggZy ijhp_"mjZ \uihegykbky b k
ImZpby fds,

¥ nhjfbjm Iky fgh _kl\h mijz\eyx@hel, uU,gbc

¥ nhjfbjm_Iky fgh’ _kIRdlesj}) e R@les, U Roles,
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\ hI\_| gZ \g_rgb_ \uah\u kh klhjhgu “jm]bg " &y_j]_
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ih\ur_gbx wnn_dIb\ghklb b gZz~_“ghklb we_alhly b I
KjZ\gbl_evgZy onZdI_kaIbdZ kms_kl\mxs kahlc_ieh
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khklz\ kbkl_fu \oh”yl ke_~mxsb_ ~Zlgbdb

NZlgbd IThdz /7 +6, 63
gZijy _gby /9 63

kbJgZehf ~Zlgbdz Ibiz /7 y\ey_Ilky Ihd \

jhlh p_eh_ gbkeh gbkeh \bldh\ dhfi_gkbji@fgbthh[fhldb
ijh\h~_ ~ZIgbdz f_gvr_ baf_jy_fh]h lhdzZ >y, WdhgbdZ .
gbkeh jZ\gh LZdbf h[jZzahf ij_"~_evghfmflRdzZzqg_gbx
IlhdZz : ih]j_rghklv * khhI\_1kI\m d \uofi*ghc Ih
< k\yab k h]jZgbq_gb_f fzdkbfZevgh]h agzZhafby khijh
jbl_evgh]lh j_abklhjz "ey ~ZlgbdZz /7 ®Z wiHE_ebqgb
hl]jZgbg_gh b fZdkbfZevgh_ Z[khexlgh_ agquag‘b gZijy
jbl_evghf j_abklhj_ ~gy ~Zlgbdz /7 6gWlZ<\_ebqgbc
lj_~ _evgZy qZklhlz jz[hlu ~ZlgbdZ IhdZ /d=p 6, jZ\gZ
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<uoh”guf kb]JgZehf ~ZlgbdZ gZijy _gbye/®gp\ey |

gZ dhlhjhlh e_"bl \ ~bZiZahg_ f: Dham\izgoby gl
Ney N"Zlgbdz /7 +6, jZ\_g lj_~_evjghfhagZqg.
lh gZijy _gby < ih]j_rghklv * IhkihygdZy \]j
gbdZ khklZ\ey_|I fdk

"ey nhjfbjh\Zgby ~"\m

;ehd iblZzgby ij_~gZagZq_g fbj
\ ThdZ b gZijy _gby

b k

e

ijy’_gby “ < ~ey ~Zlgbdh\ |

H[sbc ijbgpbi *_ckl\by j_]
ljib ihklmie _gbb kbgojhkb]gZz
Iby dezZ\brb bgbpbbjm_Iky k
azZz"Zgghc ihklhygghc qgZklhl
agzZq_gbc \oh”"guo kb]gZeh)
gu_ dh”u b khojzg_gb_ j_]b
aZ\_jr_gbb k\Zjdb azj_ ]bk|jb
flgh\_ggufb agZg_gbyfb IhdZz
gb j_lbkljZpbb

lih]jzffgZy qzZklv BBK \uiheg gz \ kj_ ]Janq
ljZffbjh\Zgby /DE9,(: GZ jbk ij_ "kIZ\eegZudﬂbp
lizffu

|jZ|hjZ azZzdexqgfz_lky
Z \g_rg_|Jhi\gmig_gg._
_Zgk j_]lbkljBphllh K ijh
hc hkms _Klgey digwoulh
i_h[jZzah\Zgb"\tsog\
ljZpby dh2fkb\ hh_jZIt
h\Zggu_ r"Zogwee Fhibj
b gzijy gby fdzZ ~uc
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Jbk Ebp _\Zy iZg_ev ijh]jZffu BBK \ kj_~_ /IDE9, (:

GZ wdjzZzg_ hlh[jZz Zxlky hkpbeeh]jfou k\Zyhqgh]h
" gby “m]b aZ az”~Zgguc bgl_j\Ze \j_f _gblgZeh\_h
ijh]ljzffhc hij_~ _eyxlky izZjzZf_lju oZJZIdIZ_JercpgThxsb
I _ogheh]bq_kdb_ k\hcklI\Z k\Zjhggh]h bklhggbdZz

+ kj_"~gbc Ihd “m]h\h]h ijhp_kkZ



+ kj_"~g__ 9gZijy _gb_ "m]h\h]h ijhp_kkZ

+ kj_~gyy qZklhlzZz dhjhldbo aZfudZgbc

+ kj_"gbc Ihd dhjhldbo azZfudZgbc

+ kdhjhklv gzZjzklzZgby IhdZ dhjhldh]h azfudZgby

+ kj_~g__ dhebqg_kI\h h[ju\h\ “m]b \ fbgmlm

GZ jbk ij_"klZz\e_gu j_amevlZlu h[jZ[hldB "Zgguo
gbb k\Zjhgghlh ZiizjzlZz YHQL] Q_ oby KibgaZieZ\o
Ilhesbghc ff we_dljh~hf FJ gZ |lhd_

< gZklhys__ \j_fy \_~_lky *hjz[hldZ bgnhifaZ/pbhggh

ghc kbkl_fu k p_evx m\_ebq_ gby dhebqg_kEfZ hij_"_
ljh\ ey jZaebqgguo j_“bfh\ jZ[hlu k\Zjhgghyh kahqg

Ebl_jzImjz

;hehlh\ K < MklZgh\dZ "ey we_dljbuglZglthwo bk Ih geibidio\ bkl Z
gby “m]lh\hc k\Zjdb K < ;hehlh\ < : BbdBEIh\ <D kligH\kygglhk
mg 1Z =+ + < + K +

=HKL + Bklhggbdb iblZgby ey "nhthuhkikilZZdby &k\Zjhq
guo k\hckI\ + <\_~ k

B < Dh\Ze_\Z klm” jmd JB ;Z _gh\ di
libZfmjkdbc ]hkm"ZJkl\ gguc mgb\_jkb
bf _gb Rhehf :e_co_fZ ;bjh[b" Zg

IJBF?G?GB? L?O0GHEH=BC
BGL?EE?DLM:EVGH=H :G:EBA: < KBKL?F? 5

< jZaebqguo hjl]ZgbazZpbyo kms_klI\m_| dvh[oh”*Dbf
ijhlghabjh\Zgb_ ~ey hkms_kl\e_gby ~Zevgilkr_c bg\.
eblbdb Ijh]Jghabjh\Zgb_ fh gh hkms_kl\eyle -kl ihfhsv:
ImZevghlh ZgZebaz

AZ"Zq_c "Zgghlh bkke_"~h\Zgby y\ey_ IlkgZKigh]ghab
gZ ke_"mxsbc f_kyp >ey j_r_gby ~Zgghc agwZqgb [ue
aZ 1h™ hjl]ZzgbazZpbb azZgbfZxs_cky Ihjlh\en~chf_"bpb
\Zgby > @

< kbkl_f_ 5 kms_klI\m_1I \hafh ghklv ijh\h2blv jZae
ke _"h\Zgby b ijbf_gylv f_Ih~u bgl_ee_dIimgeMygh]lh Zg
ih"h[gu f_lh~u < ~Zgghc kbkl_f_ fh gh jZbh\ZIv k ]]
lh*_ \j_fy wlh k\h[h~gZy ijh]jzffgZy kj_~Z &uhldjuluf
dh~Ahf Kbkl_fz 5 ijbf_gy_lky \_a~_ ] gmfng iZ[hl:
Lzd" ijbf_gy_lky ~ey fZI fZIbq_kd ]h fh”i_gbjh\Zgb\
\bggh]h ZgZebaZ ]jZnbdb IZ[eb b | bl _edggly\gZy

l_
N
h

I
fhsv kbkl_fu 5 ga[he__ ijhy\ey y ijb keéDblbklbqg_ kdl
< kbkl_f_ 5 azZ]jm~ Zxlky "Zggu_ dhlh u hgfZoh”™yl k)
"hdmf_gl_ >Zggu_ fh gh \u\_kib \ hdgh dhi¢dRheb kbk
glhfu \u\_klb ~hihegbl_evgh_ hdgh ]*_ |]|]nZ"_ dhih[jz"



ke_"m_1I \\_klIb dhfZzg"m SORW b i_j_f_ggmZgdhlh]
gu_ < I_dklh\hf "hdmf_gl_ gZoh”ylky bkoh#tlgu_ "z
dz ~"hfm f_kypm azZ ]h™ jbk

R R Console 'R R Graphics: Device 2 (ACTIVE) [ [ESm]
> data <- read.csv('C:\\proda.txt', sep='\t')
> data

v
: 3907461
2 2319859 i
3 1376130 )
4 1411848 .
5 1393852 -
6 5222911
7 5279125 .
& 10625893
9 1952453 [
10 1403040 > I

w

11 1382554
12 1247397
> plot.ts(data -
> |

2e+06
|

Time
Jbk =jznbd ijh~"Z" hj]ZgbaZpbb az ]h~

Fh gh hif_Iblv qlh \bamZevguc ZgZeba ]jZnbdZz
ihdZzau\zZ_1 k_ahgghklv b \ukhdb_ \u[jhkudZglhlkyjbp
gZ ihkljh_gbb ebg_cghc j_ ]j _kkbb ?kebyitllghlslv n
ghc j_lj_kkbb k ihfhsvx nmgdpbb OP |Ih fh'ldhh 1Zd"
dhwnnbpb_gl 5 hq_gv fZe b wlh hagzZqzZ_I| mlh fh”
s_klI\bl ijh]jgha > @

Ihfbfh ihkljh_gby ebg _cguo | ]j_kkbhgguo fh
kijh]Jghabjh\zZlv ~"Zevg_cr__ ang gb blh]B\hc kmff{
kyp ke_"mxs_]h ]h*Z gZ hkgh\_ fh” _eb ZhMmjgZj kb
au\z Iky $5,0%

$5,08h = bgl_]jbjh\ZggZy fh~_ev Z\lhj_]jlkkbb =
ki ~g_lh + fh~_ev b f_Ih~"heh]by ZgZebaZeyj Ikygguc
jZkrbj_gb f fhr_e_c $50 ey g_klZpbhgZjduo \j_f
dhlihju_ fh gh k" eZlv ki

ihjy"dZ hl bko gh]h \j_
\Zggu_ beb JZag klgh kIl
wlhec fh~r_eb \ Ihf qlh p_

< h[s_f \b~A"_ fh”_ev $50$ S T ]~_ S # ihjy~rhd Z
T + ihjyA"hd kdhevays_]h kj_~g_lh ?keb ikigphkk kl:
hgzZjguf b ey ijb\_~_gby _]h d klZpbhgZjghflov \b "

ghlh jyrzZ lzZdbglzau\zZ_

gZjgu_ \j_f Zgygb”™_jy~u

gzy

“he

$ N

ZpbthJgufb \aylbhjhjiraghl
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Z b

g [mMm*ms_f azZ\bkbl hl p_
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\aylv g_kdhevdh jZaghkl_c Ih fh*_ev klIZghYblky %5,0
ihjy~hd jZaghklb
< kbkl_f_ 5 ijhibku\Z_1lky gh\Zy i_j_f_ggzZy b fh"_

gbyfb S G b T Dhwnnbpb_glu ijb kharZgblghfh”_eb '
dhgkheb kbkl _fu K ihfhsvx mklZgh\le gghjuhhiZzd 1Z )
Ablvky kijhlJghabjh\Zggh_ agZqg_gb_ blh]h\hjdo kmffu
wlhf ijhibkul\zZ _Iky kdhevdh ~Zevg_crbo higZ§ _gbc Ij_
eblv jbk lhemqgb\r__ky agZqg_gb_ fh gmskhZ\gblv |
k ihfhsvx dhfZzg”u \u\h~Z ]jZnbdZzZ fh~_eb jbk

» prodaarima<-arima (proda,order=c(0,1,1))
> prodaarima

Call:
arima(x = proda, order = c(0, 1, 1))

Coefficients:
mal

-1.0000

s.e. 0.4156

sigma”2 estimated as 7.86e+l12: log likelihood = -180.16, aic = 364.32
> prod<-forecast.Arima (prodaarima,h=1)

> prod

Point Forecast Lo 80 Hi 80 Lo 95 Hi 95
13 3126877 -612689.3 6866444 -2592296 8846050
» plot.forecast (prod)

> |

Jbk $5,0$ fh~_ev \ kbkl_f_ 5

@R R Graphics: Device 2 (ACTIVE) (= =]=]

Forecasts from ARIMA(0,1,1)

Jbk =jznbd ijh]ghaz
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>ey |Ihlh gqlh[u g_ \ugbkeylv agZq_gby S G b T i
pby Z\lhfZlbq_ kdh]h ihbkdZ emqr_c $5,e®fh*_ @b
Kbkl_fZ kzZfhklhyl_evgh \ukgblu\zZ_|I angU@lﬁ)y B G
k ihfhsvx nmgd pbb IRUHFDVW DULPD hk‘nZgka\ey
gZb[he__ emaqr ]h j_amevlzZlzZ jbk LzWdl™ _dfa gh
gh_ hdgh 1jZnb fh _eb SORW IRUHFDVW jbk

> print ("Best ARIMA Model for proda™

[1] "Best ARIMA Model for proda"”

> print (arimaorder (auto.arima (proda)))
11 000

> prodaarima<-arima (proda,order=c(0,0,0))
> prodaarima

Call:
arima (X = proda, order = c(0, 0, 0})

Coefficients:
intercept
3126877.4

s.e. 774766.4

sigma”~2 estimated as 7.205e+12: log likelihood = -194.66, aic = 393.32
> prod<-forecast.Arima (prodaarima,h=1)
> prod
Point Forecast Lo 80 Hi 80 Lo 85 Hi 95
13 3126877 -313023.5 6566778 -2133997 8387752
> plot.forecast (prod)
> | v

Jbk $5,0% fh"_ev k bkihevah\Zgb_f nmgdpbb thkdZ e

Forecasts from ARIMA(0,0,0) with non-zero mean
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Jbk =jZnbd ijh]lJghaz emqr_c $5,0% fh~_eb



ghlh bkke_"h\Zgby fh  ghkkZdgbayZlv ql
g_ ih*hrez fh™ _ev ebg_eghZlj ]j_kb
[ueZ [ueZ \u[jZgz ZzZ\ Ihj_]_kkbhggZy fhA" _evi$8vy0$ $5
"hklzlhgqgh ohjhrh hibku\Z_| ih\_~_gb_ ijhREfuK ihfhs
5 fh gh [ukljh ijh\_klb ZgZeba ~Zgguo b ih&mqgblv ~h
klh\_jguc ijh]lgha

< oh”~_ijh\_~_g
bkoh”guo “Zgguo

Ebl_jZImjz
Gbdhez_\ K < ljhgbgz H X 7Z° _gh\ J Bh "Bkkieg"re\&gblmZev
ghlh ZgZebaz ”~ey nhjfbjh\Zgby djzZldhkjhdgdhghfgihlc]khaZ_ \ ij
67%$7,67,&% Wdhghfbdz b f_g_~"f_gl bgghYBpbhgguo |I_oghe
K +
8VLQJ 5 IRU 7LPH 6HULHYV $QDO\VLVRSLMWKRHNVGH UD DL W WD G W\
LR HQ ODWHVW VUF WLPHVHULHV KWPO ~ZIZ h[jZs_gby
ljbf_g_gb_ $5,0% ~ey ij_"kdZaZgby p_gu gZV5,0 VD 5W8 ®/D K W .
EORJ SKS 7Z1Z h[jZs_gby

X E Dh\Ze_\Z kIm”~ jmd H < ;meulbgzZ d
nbebZe N=;HM <H ©GBM ©FWB?2 \ | Kfhe._

BG<?KLBPBHGGU? JBKDB
D:D KIHKH; THEMQ?GBY >HOH>: < ;M>MS?F

ihke _~g_ _ \j fy dZiblZevgu_ \eh™ _gby \bj_Zebaz
o ijh_dlh\ jZaebggh]h \bAZ gZijZ\egly\goo gZ k
AkI\ beb jZal\blb_ kms_kl\mxsbo \b/"gWA[B _yl_ev
h bl _evgmx | _g” gpbx \ dZqg_kI\_ %klihtkdéh[Z ihen
hlh ~hoh”Z \ujZ Z_fhlh \ qzZklb ijbhitekb beb
uo Zdpbc

rgh]h \u[hjZ gZijz\e_gby bg\_klbjh\Zgby
Iky ijh\_klb ZgZebahi_dkh\dlb\gu
dhlhjuo gZohygyd&h\\ ihbk
f lv qglh \ "ZZkghys__
lhju_ ihj\geyxl ©Ok\h

O'

_ _ J
<Z'gmx jhev \ ijhp_ k ZgZebaz i_jki_dlb\ghkl (
\_klbjh\Zgby bljzZxl bkke_"h\Zgby \hafpugub jbkd
Il \hagbdgmlv \ |Jhp_kk_ jZajz[hld_ b jhgdgbhZpb
1z

b
h\
\ b t
_dlz
Hk \gufb \b”~Zfb jbkdh\ o0zZjzdl_jgufb “ey jhkkbc
_ ylb\guc g_ij_"\b~ _ggh_ baf_g_gb_hp_gd

kdbo j_r_ c

+ \Zexlguc g_hij_"_e_gghklv ihemg_gby‘HZjzZglbjl
oh”Z hl bg\_klbjh\Zgguo kj_"klI\



ijhp_glguc jbkd g_\ha\jzlzZz dj_"blzZ \dexqZxs
k ¢ mdehg_gb_ hl \ha\jzlZz b dj_"blgh¢_kg_"hkl:
g_gby jbkdb

+ iheblbg_kdbc \ jhylghklv ihl_jb kj_~kl\g\ j_
gby dmjkZ gZpbhgz ghc \Zexlu jughgguc jbkd
B r_deaZggh] fh gh k”_eZlv \u\h® ohh ~Zgg
ZdlmZevghc ihkdhevdm hkgh\gZykaknMziglz b
q 1ZjZglbjh\Zggh]h “hoh”Z \ [fhMwky _f G
]h mki_ozZ \ bg\_klbjh\Zgbblvggh[oh”]
eh\Z guo ZKki_dlIh\

+ g _‘gu_ kj_~kI\Z p_ggu_ {mfz]b
e_ bfms kI\_ggu_ ijZ\Z bgu_giiZ\Z b
\dezZ~u\Z _fu_ \ h[t_dlu ij_~ipoegbfZl e
ghklb \ p_eyo ihemq_gby ijbaeyp b |

by ZgZebaZz bg\_klbpdbdhggh]h
evguo \eh™ _gbc ke kem"mijb”

=
—
- >
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ul\Zlv g_kdhevdh \b~h\ ijh]Jghahlok mq_
_eyy hkh[h_\gbfzgb_ khklZ\e_gjhjghkkbfl
ju_ iha\heyx!l hp_gblv kZfuc g_JZebazc \Z
I

<_

d
ebah\u\zlv gZ ijzdlbd_ q_luj_ nmgdpbb f
ieZgbjh\Zgb_ hjl]ZgbaZpbx hilbfbazZpbx b dhgljl
' harzZgby iezgzZ dhlhjuc [m~_1l \dexXgZlv \ |
b hljbpzZl_evgu_ bkoh”u mijgZbe gq_
v [bag_k ijhp_kku hilbfbabjh\ZIv j_km
t_dlb\gh hp_gb\zZlv khklhygby nbgzZglhAh]h i
WIh]h g _h[oh~bfh hij_~ eblv kbevgu_ b ke [ukmklhj:
s_kl\eylv \u[hj h[t_dlZ bg\_klbjh\Zgby
ljb~A_j " b\ZIvky h~ghlh gZijZ\e_gby bg\ijElbjh\Z¢
\beh wdki_jlu kh\_ImxI| bg\_klbjh\Zlv \edqqgugbZd\ ~h
Ib\u ihkdhevdm hgb oZjzZdl_jbamxlky [héwvemegq\ jhy

gby \ulh”u
GZ k_lh~gyrgbc ~_gv kms_klI\m_1 fgh  _klI\-h gZij:
gby nbgZgkh\uo kj_~kI\ GZ jbkmgd_ i ijjhgbke ¢

kIJZg_ggu \b™u h[t dih\ bg\_klIbjh\Zgby
< ebl_jZImj_ \u”~_eyxl Ijb \b~"Z p_e_c bg\ hklbjh\Z
kjhggu_ kj_~g _kjhgqgu_ b ~helhkjh

qgu_ GHj\ hleb
ghc deZkkbnbdZpbb \j_fy bg\_klbjh\ZgblyyaZzdgh
djzldhkjhqgh_ bg\_klbjh\Zgb_ ij_~iheZZ_Imjht gg!

hl h~rgh]lh ~h Ij_o e_| kj_"g_kjhggh_ = "hqghkybb e
h IjbrpZIlb e_|
\h bg\_klhjh\ ohl

kI yl ih
bb kj_AkT\ \ ijh_dl beb

emqgblv flgh\_g
bgu_ \bMu h[t_c
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f_g"Zpbc GZb[he \ulh”rguf h[t_dlhf dZibkZeh\eh" _

Zdpbb b h[eb]Zpbb >ey wlh]h g h[oh”"bfhghdlZevgh
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LZzdbf h[jzahf fh gh k~_eZlv \u\h® qlh \ gZklhy
s_kI\m_1 fgh _kl\h \ZjbZglh\ bg\_klbjh\Zgby_gtywZd
j_Zevghlh “hoh”Z Z g_ m[uldZ Ilj_[m_Ilkghijl¥ZgZghb
ebaz dzd gz wlzi_ \u[hjZ ZdIb\Z 1Zd b gZ wlZi_ _]

Ebl_jzZImjz
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JZevguc azZzdhg ©OH[ bg\_ kIbpbhgghd(b’\:kyjlhevlﬁghklbzphljw
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j_ ~Zdpby >We dljhgguc j_ kmjk@ DhgkWew$sZgrZ ZEXKRBFKX O
UX GRFXPHQW FRQVBGRFB/$:B NZ1Z h[jZs_gby
FZkzZdb B DZc”a_g dexqg d mki_om yihgRdbkoyihhfkdigpbc@ >i
B FzkzzZdb + F Ijbhjbl_I Tk
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<\_"~ gb_

K dZ ~uf ]h~hf dhebq_kI\h |_dklh\uo ~hdmf_glh\
klyo q_eh\_q_kdhc ~_yl evghklb jZkl_| tzfhkgZqgbl _|
kbkl_fZo z\lhfZlbabjh\Zgghc b Z\IhfZlbqdkbhad[jZ]
Ahdmf_glh\ GZijbf_j gv fghlh ex®_ ¢ _ehg _ \gh
ij_~eh _gby bl i \ ]hj d b h[feZklguevigiZ gu b
aZdhgh”~Zl _evghc \eZk
jh\©Zgguf dhjhldbf I_dk
ghf yaud _

H[jZ[hldZ ih~h[guo "hdmf_glh\ hg_gv kehwzZ b I
ah\Zgby dhf[bgZpbx g_kdhevdbo klzZzg~ZjZguo f_Ilh”"h

GZ jbkmgd_ jZkkfhlj_gu hkgh\gu_ f_Ih”u Z\—IhfZIbc
pbjh\Zgby I_dklh\uo ~hdmf_glh\ gZibkZhfyaugz

< jhylghklgu_ f Ih~u g_ ih*oh”yl ey Jm[gbpbjh\
guo \ur_ | _dklh\uo ~hdmf_glh\ I d hgb khgnhjzl hq_
fZpbb ijh ijh\_jdb kIZIkabq kdbo ]bihl_a

= g_Ibqg_kdb_ Ze]lhjblfu g_ kfh]ml ihklhygiph ih~k
"bgZfbg_kdbc I_azmjmk | d ijhp_kk h[éhgl bhoygvey
[hevrh_ \j_fy

hqg_
h~kdb_
Ib Ih h[gu_ “Zeh[mdihgjbky |k
h\uo "hdmf_qglzZf lXigkZgg

_e_khh[jZzagh bkihevah'
Ib “ey ZgZeba@mZhdhjhlc
hklb | _aZmymgkh ¢ jh[oh”
v Ijm~hzfdbf ijhp_kkkl
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. K0P PpuunenTos | kiaccnpukauns
HeYeTKOii
U HeYeTKOro npeaMeTHbIX
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kbglzdkbg_kdbc b k_fZglbg_kdbc WIh agzZdgil qglh
"bd_ ih~"kq_I1Z wdki_jlguo b \_jhylghklguh6@jgZul_jb!
[jbpbjh\Zgby ~he gu [ulv mqgl_gu fhjnhetdibmg kidbx_
b k_fzglbgq_kdb_ hkh[_gghklb I_dklh\h]hhAjhdmh_glZ
f_Ih” jm[jbpbjh\Zgby hibkZg \ jZ[hlZo > + @

>ey m\_ebqg_gby lhgghklb jZ[hlu f_lh~h\ E\lhfZI
ZgZebazZ g_h[oh”bfh bkihevah\Zlv g g _ldmx eh]bdn
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A“hdmf_glh\ klZlvy GZmggh_h[haj gb_

Dhaeh\ | X F_Ilh”u zZ\IhfZlbabjh\Zggh]io @gxbjhmcﬂmijrtmml‘(ﬂagguo
I_dklh\uo “hdmf_glh\ ljhljzffgu_ ijh*mdlu<b kbkl_fu

Dhaeh\ | X Kihkh[u ij_"klZ\e_gby |_dklhbh&\blgihzljfapjnb zZig
ghf Jm[prbjh\Zgbb dhjhlidbo I_dklh\uo Ahafidug!hph*midhdjb
kbkl_fu

DJm]eh\ < < >eb F B =hemgh\ J X GmkkldZygeh]lydZjbglylud
k_Ib F GZmdZ NbafZlebl

Dim]leh\ < < >eb F B Bgl_ee_dImZevghbkbdgmuhjfZDphflirgxglu |
gZy ih~~_j dz kbkl_f g_q_ldhc eh]bdb b g _NbadhAl&éblu\h~Z F
N_"meh\ : K Mklhc cq \Zy hi_jZpby dedﬂ)fcnqbkh\igby(;gcmdlhf
ivxl_ju jzZajzZ[hldZ i _g_gb K
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< gZklhys__ \j_fy ~ey dZ ~hc ]hjh~*kdhc b h[eZz
kljzpbb kharzZg J]hkm~Zjkl\_gguc bgnhjfZpjlhHgguc
fh gh [ukljh b g_ \uoh”y ba ~hfZ hklZ\blv “Zeh[n
b I ~ Khhilghr_gb_ “Zeh[ hl ]jZz°~Zg ihkimibf\rbo \
\b~r_ ih hlghr_gbx d jmdhibkguf k dZ ~uf Jh&hf \kz
sZ lky \ klhjhgm bgnhjfZpbhgguo |bk_f IMkh[gu_
dmf_glu “he gu [ulv h[yazZl_evgh jZkkfhlj_ gw zZ"fl
h[jz[hlZgu \ djzZlgZcrb_ kjhdb gh I d h[tvrhé¢bk_f |
Z dhebq_klI\h ex” c aZgbfZxsboky ~Zggha ijfe fh



\hagbdZ _| ihlj_[ghklv \ jZajZ[hldb kbkl_fijm[jbpbjh\
gZijZ\e_gby ~Zgguo khh[s_gbc ~ey Z\lIhfgdbaZphbb
[hldb

We _dljhggu_ khh[s_gby ]jZz°'2Zg “Zeh[@telh{[Zs_gby
gby b I~ "k lhqdb aj_gby \hafh ghklb bo Zj\ZhfZibabj
[hldb h[ez”~Zx]| jy~hf ki_pbnbqg_kdbo hkh[_gghkl_c

+ \ agZgbl_evghc qgzZklb kemqgz_\ kh™_j Zljg_[hevrh
fzpbb qglh azZljm~gy_| bo klZlbklbq_kdbc ZgZeba

+ hlkmlkl\m_| kljmdImjbazZpbb qglh mkeh'glyy | ijhp_
bgnhjfZpbhb

+ gZebqgb_ [hevrh]h dhebq_kl\h ]jzZzffZlbqg-kdbo b
kdbo hrb[hd ijb\h~bl d g_h[oh~bfhklb j_ZebaZpbb g_
ihegbl_evguo wlzZih\ h[jZ[hldDb

+ g_klzZpbhgzZjghklv I_aZmjmkzZ khklzZ\zZIhgu\Z ghklb
aZ\bkbl hl \uoh”~Z gh\uo ghjfZlb\guo ~"hdnbtt ¢hke\" \ukim
ghklguo ebp b iheblbg_kdbo ~_yl_e_c b hAbfhjlbh2bl d
bkihevah\Zgby ijhp_"mj “bgZfbq_ kdhc deZkkbnbdzZphb

GZ jbkmgd_ ij_"klz\e_gZ ko Z jZ[hlu kbkl_fu 2z
\Zggh]h jm[jbpbjh\Zgby “Zeh[ ¢ _e_gby
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b gzZkljhcdb iZjzf_ |jh\ h[mq gby b ZgZeb@gbo>ey jZa
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Jbk Ko_fZ jZ[hlu kbkl_fu Z\IhfZlbabjh\Zgghhh jm[jbpl
"Zeh[ gZk_e_gby

kilbdzfb b \_kh\ufb dhwnnbpb_glZfb gZ hkghjl wlb
N eZ | \u\h®u h baf_g_gbb agZq_gbc gzZkljmx kbkl
hlijzZ\ey | "hdmf_gl \ gm ghfm Z~j_kZIm
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Dhaeh\' I X F_lh~u Z\lIhfZlbabjh\Zggh]d @_ngI@rhaIZm(jbjhkdlgguo
I _dklh\uo "hdmf_glh\ ljh]jzffgu_ ijh*mdlu<b kbkl_fu



Dhaeh\ | X Kihkh[u ij_"~klZ\e_gby |_dklhbh&\blghzljfZ pjhd Zig
ghf Jm[jbpbjh\ngb dhjhldbo |I_dklh\uo ~hafihgug!hj\h*midhyjb
kbkl_fu

DJm]eh\ < < >eb F B =hemgh\ J X GmkkldZygeh]lydZjbglykud_
k_Ib F GZmdZ NbafZlebl

Djm]eh\ < < >eb F B Bgl_ee_dlmZevglbkbdgmuhjfZphflirgglu |
gZy ih~™_j°dZ kbkl_f g_gq_ldhc eh]l]bdb b g_Nba&adhAlaéb\u\h”*Z F
N_"meh\ : K MkIhcqb\Zy hi_jZpby dedrbfanqbkh\tigb)(;_gcmdlhf

ivxl_ju jZajz[hldZ ijbf_g_ gb < K
>eb F B DzZdZImgh\Z L < G_q_Ildb_ dﬂ]bgglzbe\gguiofhn’ggmhagb
hgguo kbkl_f Bgl_J]jZe < K +

%RULVRY 99 )HGXORY $ 6 *HQHRDDLWHGSHURD 8VEDMHEGX FX\
G\QDPLFV PRGHO /HFWXUH 1RWHV LQ &RKSXWHU 6FLHQFH
>eb F B DZdZImgh\Z L < NmgdpbhgZgwugteydffhgbdb)guZgty
j_lbhgZevguo bggh\Zpbhgguo ijhp_kkh\ IBggghEpbhggZy ~_vy

K +
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KI[=M ] Kzgdl I_I_j[mj]

<U;HJ HILBF:EVGHC KLJMDLMJU
BGL?JG?L IJ?>KL:<BL?EVKL<: BGGH<:PBHGGHC
BKKE?>H<:L?EVKDHC DHFI:GBB
G: HKGH<? :G:EBA: KMS?KL<MXSBO
KLIMDLMJ K:CLH<

KljmdIimjZz £+ wlh eh]bq_kdZy hkgh\Z kZclE}j dhlhjZy
gbazZpbb ij_"~klzZ\e_gby fZl_jbZezZ gz kih¢bh" "Dhfi_|_
jfbjh\Zgbx kljmdImju kZclZ ihalhey_| géhIhq ihg
jzaf_kiblv fZI_jbZe b ij_ih~"g_klb _Th ifnkilbl eyf
p_e \Zy Zm”"blhjby kIZgh\bIky rbj_ b k ZclksnkgZrgh i
ijhklhjZo k_Ib Bgl_jg | > @ =jzZfhigzZy iphZm\fZggZy k
kZclz iha\hey | g_ Ihevdh Ahiblvky \u khng_ihdZaZ
fhklb ihemqgblv Z\lhjbl_I b \gbfZgb_ ihewvphlVZI_e_c
ihemqgz_fuc hl \_[ j_kmjkZ ~hoh”™ gh kfimk hgjtk I\m _ 1 n
"MbT _gbx kZclZz

GZ k_]h~gyrgbc ~_gv k\hb \_[ kZclu kha”Zeb m’_
gZmqggh bkke_~h\Zl _evkdbo b gZmqggh h{‘j_ZgaUﬁZl evg
\_~v kZcl g_h[oh~bf gZmqgghc hj]J]ZgbazZpbl ey j r_gb
Z’\Zq dzZzd ihimeyjbaZpby gZmgguo “hklb \gdc b ijb
dz~jh\ ihwlhfm ih\ur_gb_ dZqg_kI\Z \_ky_Xdipkhew\ey
ghc az”"Zq_c > @ < gzZklhys__ \j_fy \ [ kas& dzwlih g_
ney jZaf_s _gby fZl _jbzZeh\ gh b kI_kI\_ggh{c bgkljm
fbjh\Zgby _~bghlh bgnhjfzZzpbhgghlh ijhkljZgkI\Z h]
mq_guo kh \k_Th fbjz b kihkh[klI\mxs_]h ZdIdbhghfm jZ
agZgbc
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P_ev "Zgghc klZlvb aZzdexqZ_lky \ Ihf qlh[ekijhZg
gh\gu_ kms_kl\mxsb_ Ibiu kljmdImj \_[ kZolfft\els \u[j:
gmx kljmdlmjm Ney kZclZ bkke "~h\zZl ewvkihliczZgbbh\Zy

| j_~1_f dzd kha~z\Zlv gh\uc kZcl beb jph\h~bl
azpbx klZjhlh g_h[oh~bfh hij_~ eblv dzZdHybkljmd
fZzevghc ey kZclzZz dhgdj_Ilgh]h Ibiz 1_j_ _dlJkebf hi
e jzZkijhkljZzgzggu_ fh”_eb kZclh\ bgévjg\thij ~
ijhfh kzcl dzlzeh] ijh"mdpbb bgl_jg lliXddebyg
kzZcl bgl_jg_ | ihjlZze > @ >ey dZ ~h]h bha ikZcytb\ke _
gZc”_Ilky k\hy gZb[he__ m”h[gZy b ih*ohZglsZygkljm
aZ\bkbfhklb hl I_fZlbdb kZclZ b hl Ih]h "eykdZ@dbo
AZg g_h[oh”~bfh ijb~_j b\ZIvky \Z ghjh i\@hbeg Jer
ghklb kljZgbp g_ ~he gZ ij_\urZlv Ijb ©debdB&cfurdh
kljzgbpu LzZd _ ke_"m_I| ihgbfzlv qlh ikfjXxdghb\ gz
pm A~ _kyldb kkuehd kjZam gZ \k_ jZa”_eu[kZéhz \u
Z lhevdh kgbabl _ |J_a_gIZ[_evgthv kzclz

JZkkfhljbf hkh[_gghklb jZaebgguo gZb[hfauo qZkl
kljmdImj kZclh\ qlh[u hij_"~_eblv dzZdzZybdZegbo y\
ghc ~ey kZclZ Ibiz bgl_jg_I ij_~klZz\bl\AZvkhih jEwnjZ
bggh\Zpbhgghc bkke_~h\zZl_evkdhc dhfiZgbb

Ebg cgZy kljmdImjZz

< [hevrbgklI\_ kemqgZ_\ ebg_cgZy kljmdlInjz ij_~
ihke_~h\Zl_evghklv KWPO kljZzgbp dzZ "™Zyklkaedhlh]j
db gZ ke_"mxsmx b ij_~u"msmx kljZgbpu Ijb j_
kljmdImju g_ ij_~mkfzZljb\Z_I|ky jZa”_e_gdob klj@gb

KZcl k ebg_cghc kljmdIimjhc gZihfng | keZc” rhr
_gy_Ilky ih~h[guc ijbgpbi jZkiheh _gby kljggbp qZ
kharZgbb bfb”" _\uo kZclh\ kZclh\ \bablhZiplbc kZcl
Fhr_jgbazpby kzZclz \ ij_a_glzZpbx ihalhegh | -hjZIb!
k_Ibl_e_c gz dhgdj_Ilghf ijh*mdl_ beb mképm]_ ij_

gmx ki_pbZebabjh\Zggmx bgnhjfZpbx
Ebg _cgZy kljmdIimjZz k Zevl_jgZlb\gufb \ZjbZ¢
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azZqzZklmx ihevamxlky lhevdh gZeh]h\ufb ev]hlZfb
bggh\Zpbhgguo b g_bggh\Zpbhgguo ij_"ijbylbc
kibkZzgb_ jZzkoh”h\ gz GBHDJ b ijyfuf nbgZgkbjh\Z
gh\Zpbhgguo b g_bggh\Zpbhgguo ij_"ijbywkbc ihe
\ jZzfdZo j_ZebaZpbb jZaebqguo ijh]jzff > @

<h fgh]hf jZa\blb_ bggh\Zpbhgguo ijhp_kkh\ \ g
fhablky g_"hklzldhf ZzZ~fbgbkljZlb\guo bgklljmf_glh
ihA™ j°db \ hjl]Zgbazpbb wnn_dlb\ghlh \ambf-ﬁ ckl
ebgqgufb mqgzklgbdzfb bggh\Zpbhgguo ijhp_kkh\
ihlj_[bl_eyfb bggh\Zpbc Z 1zd" bklhngdeb bo
> @ DZd ij_"~klzZ\ey lky jzajz[hldZihzAadbebhgkdjm
gZgZevguo klzZz~byo \uy\leylv i_jki_dlb\gu Ivubf_dl I
nbgZgkh\mx b bgmx Jhkm~ZjkI\_ggmx ihA*_j dm

) _
b



HArghc ba nhjf J]Thkm~Zjkl\_gg
yl _evghklb y\ey Iky bgnhjfzZpb
azdexqZxs__ky \ k\h_\j_f_gghf

ihA™_j°db -bggh\Zp

C
ggh_ h[_ |bld_hl_ b_ _
ij_~hklz\e g’\H"lb zdlm;

h
h

klh\_jguo k\_~A _gbc h jughgqghc dhgtxgdl jZa\bl
we f glh\ bggh\Zpbhgghc bgnjzZkljmdImZpb h‘gj@ _ hj]l
wdhghfbg_kdhc ihA*_j°d_ Hkgh\gu_ |JbHoJ@ hiFizjza\b Il
pbhgguo | _ogheh]bc gZ | _jjblhjbyo Km[t_ [J \ Ih
ezklb kh” _ckl\by bggh\Zpbhgghec "_yl_ev_gp o] ibk
j_lbhgZevghc bgnhjfZlbazpbb ~h ]h"Ejyr‘ﬁ_I\_j‘ _g
gb_f IjZ\bI evkI\Z Jhkkbckdhc N_~_jZpbb <« ] i hl

ljh\_~ gguc ZgZeba ki_pbnbdb bggh\Zpbhgguo ijl
ebgguo j _]bhgZo ihalhebe \uy\blv ke _“mkséiju h]jZgbo
g_h[oh”bfh mqgblu\Zlv ijb ihkljh_gbb wdhghdbddh fzZIl_fZ
A_eb \ul[hjzZ i_jki_ dIb\guo bggh\ZpbhgguoZijlhy dlfh\ ~ey
Jhkm~ZjkI\_gghc ih~A”r _j db

H]ljZgbg_gghklv ‘hafh ghkl_
aZgbx ihAn_j"db bggh\Zpbhgghec

;hevrh_ dhebqg_klI\h km[t_dlI
h[mkeZ\eb\Z | [hevrh_ dhebqg_Kk
hgguo ijh_dlh\

GZebqgb_ nzdlhjh\ \g rg_c¢ kj_~u hdZau\Zxsbo
\ebygb_ gZ km[t_dlu bggh\Zpbhgghc ~_yl_evghklb

G_"hklZlhd klZlbklbg_kdhc bgnhjfZpbbud\b2m ki
khpbzevgh wdhghfbg_kdbo b ]_h]jZnbqg_kHbdhEZaebqgb
kbckdhc N_"_jZpbb

>7Zggu_ hkh[_gghklb h[mkezZ\eb\zZxl g_h[oh~bfhkl

f_Ih~"h\ bkdmkklI\_ggh]h bgl_ee_dlZ dhilhjw mkha\heyx
gZ\eb\Zlv azdhghf_jghklb gZ [Za_ d\Zabghlltklibdb
wdki_jlghlh hiulZz < k\hx hg_j _~v ijh[e_IAghldhjZ i_|j
bggh\Zpbhgguo ijh_dlh\ k\hAblky d ihbkdmqgZzddplo ijh_
db dhlhjuo fhlml h[_ki_qgblv fZzdkbfZevgumkbdl j] _Ibg.
_ j_r_gbx hilbfbazZzpbhgghc az~Zgb > @

GZ jbkmgd_ ihdZazgzZ fh™_ev \u[hjZ hiZlkfiZevgh]t
gbdh\ j_ZebaZpbb bggh\Zpbhgguo ijh_dIlhA ¥h Jbhg_
]h ijb ih~”_j°d_ j_]bhgZevguo \eZkl_c

Kj_~b f_Th~h\ bkdmkkl\ gghlh bgl_ee dlZahijbf_gy_
bkdZ hilbfZevguo j_r_gbc rbjhdh_ jZkijhkd¢Zg_gb _
Jhjblfu jh_\h]h bgl_ee_dlZz bfblbjm sb_ dheeb dlib\gh
keh guo kZfhhjl]Zgbamxsboky "bluo kbkl f

D [bhbgkibjbjh\Zgguf f_Ih”"Zf hilbfbazZphbb hlghkyl
iqg_ebguo dhehgbc dhlhjuc fh”_ebjm_| ihd_ig gb
\ ijhp_kk_ ihbkdZ bklhgqgbdh\ g_dIZjZ Ktm{sZJheka wlh]
dexqZ _Iky \ "\mowlZighf bkd_ hilbfZevghphf r _gbc
ijbagzZdh\hf ijhkljzZzgkl\_ GZ i_j\hf wlZi |Jd1bg<l:oh’\bl h
i jki_dlb\guo h[ezZkl_c ihbkdZ Z gz \lhjhfgk]Ru[hj hi

c j_]lbhgzZelwdgh]lh [x""
"_y _evghklb

h\ ggh\Z\pbqﬂgwguo ijh
I\h dhf[bg\Zmlbc mqgZk

c
d
ih



Jbk Fh~_ev \u[hjZ hilbfZevgh]

h k 1Z\Z mqgzZklghb
j_ZebaZpbb bggh\Zpbhgguo ijh_d

h k
lh\ \ j_]bhg_
j_r_gby < bkoh~ghf Ze]lhjblf_gZqZevgu_ ihabpbb
eyxlky kemqgzZcguf h[jZzahf h~gzZzdh hkh[_¢ebklb ij_
lj_[mx!| [he__ h[hkgh\Zggh]h ih*oh”"Z JThwlhKnhey_"e
ah\zZlv f_Ih?"u g_q_Idhc eh]bdb ~ey \u[hjZ dhXoh”guo

< h[s_f fh”"bnbpbjh\Zgguc Zelhjblf ig_ebguo d
qZ | ke_"mxsb_ wlZiu

Ihklz\dZ hilbfbaZpbhgghc azZ”~Zqgqb ihbgth¥hgzZb]

bggh\Zpbhgghlh ijh_dlZz

|jhk|ngk|\h ]_ng:I@R:i_{(XkIK, Yo o Zos s f

Dz ~Zy dhf[bgZpjbytblZzZ\ey | kh[hc g_ dhlhjmxlhqdm
f _jghf ijhkljzgkl\_ijbagzZdh\ hij ~ ey fuof *ely dzZ

H]jZgbg_gb_ hij_~ eyxs__ h[ezklv ihbkdZevk\yaZz

guf gZebqgb_f \ dhjlb & \;Ih \j_fy @Zkl =1 hikmlkI\h\ZIv
P e \Zy nmgdpby djbl_jbc hilbfbazZpbb hhij_~
dzazl_e f dzd wnn_dlb\ghklv j_ZebaZpihh_dlzgh\z
gbkluc ijb\_ A"_gguc wnn_dIl dhlhjuc jZkkgbdu\Z_|I
gZgkh\uo \u]lh” hl j_]bhgZevguo f_j klbfmebjh\Zgby
= g_jZpby dhehgbb ig_e gbke7 g@yhkl&x dched
g_kl\h ig_e jZza\_~qhlddhébdqg_kI\h ig_e nmjZ bjh\
I_j\Zy bl_jZpby
Hij_"_e_glyzZzpzZevguo ihabpbc ihbkdzZ k ihfhsvx
eh]lbq_kdh]h \u\h~Z ih Zelhjblfm FZf~rZghb

\hc nmgdpbb agzZq_gby glbkigh ijb
evghc ihabpbb g_dhlhjhcdldhf[bgZz
_jiby fZdkbfbazZpbb \u[hj [Zah\uo iha



Hij_~_e_gb_ jZaf_jZ hdj_klghkl_c [Zah\uo ihabphb
dehg_gby hl lhgdb \ ijhkljzZzgkI\_ ijbagzZdh\

Hij_~_e_gb_ k bkihevah\Zgb_f g_q_IdhA eém]bqg_kd
Zelhjblfm EZjkllg@_d \ hdj_klghklb [Zah\uo ihabpbc
[mAml bkke_ ~h\Zlvky iq_eZfb nmjZ bjzfb

JZkq_| p_e_\hc nmgdpbb agZq_gby qlktgh ijb\_
ey dZ ~hc lhgdb \ hdj_klghklb [Zah\uo ihdbpbc GZ
by dkbfbazZpbb \u[hj i _jki_dlb\guo ihabpbc dhf[b

e_"mxsb_ bl _jZpbb
Nhjfbjh\Zgb_ gZ[hjZ [Zah\uo ihabpbc \dexgZxs_
ihabpbb hij_ ~ e ggu_ \ ihke_~g_f imgdl_ ebngh\u_ i
g_ggu_ \ j_amevizl_ ih\lhjghlh \uiheg_gby i_j\hc bl_j
?keb \ j_amevlizZl_jZkq_1Z p_e_\hc nmgupbb ~ey

ihabpbc gZ | _dms_c bl_jZpbb ihemqgbebkv efmqrb_ j
9z ij_~u“ms_c I|h hgb ijbgbfzxlky aZ gZqZd«gu_ b h
i_j_ohn gZ ke "mxsmx bl _jZpbx <uiheg_gb_IKe]lhjblf
ih “hklib> _gbx azZz~Zggh]lh gbkeZ bl_jzZpbc

<j_fy b keh ghklv \uiheg_gby ~Zggh]lh ZelhjblfzZ iq
ehgbc aZ\bkbl hl dhebqg_kI\Z bl_jZpbc qgblkgZabkdhfuc¢
f jZ ig_ebghc dhehghbb

Dzd ij_"klzZ\ey_Ilky ijbf_g_gb_ fhr"bnbpbdh\Zggh]
ig_ebguo dhehgbc ihalhebl wnn_dlIb\gh j_ Wiy aZz™Zq
fZevguo dhf[bgZpbc mgzZklgbdh\ bggh\Zpbhglguo ijh
kms_KkI\_gguf khdjZs_gb_f \j_f_gb _]h j_ZelkaZpbb
ijhkluf i_j_[hjhf qglh \ k\hx hqg_j_"v ij_~h&vg\Wwbflv j_]b
\eZklyf \hafh ghklv nhjfbjh\ZIlv wdhghfbqg hRgahf \ulh”gu
fu bggh\Zpbhggh]h jZa\blby k mq_Ihf g_jZaleYoh]h \ek
guo jbkdh\

Ebl_jzImjz

Bggh\ZpbhggZy zZdlb\ghklv km[t_dlh\ bkgghm\\®pbtbjhkldhucjhp
kmjk@ GBM <RW J_"bf ~hklmi KWWSV ZzZZ KVH UX GDW
Fhgblhjbg]B B SGI

>eb F B DzZdZImgh\Z L < H[sZy ijhp_ymj&_ fadlhf\hbgogki\Bpb
hgghc kj_~u j_lbhgZz @mjgZe ijZ\h\uo b_whhhhbibg_kdbo bkke

>eb F B DZdZImgh\Z L < NmgdpbhgZpgwugtieydfihgbdb)aguZgl¥
j ]bthevguo bggh\Zpbhgguo ijhp_kkh\ yl Bgwdhkigbhggzy ~_

§gh\z H< B\Zgh\Z B < :Z]mah\ZgBy<ihBgl jekZ djmgye by
j _gbc ih mijZ\e_gbx keh" gufb ijh_dlzZfb \Zgbkl®pbpZz a{hZah
gZ mdb Jhkkbckdhc Zzdz”~_fbb _kl_klI\_gguotgZmd < K



X < K_ey\kdbc Zki jmd H < ;meulbgZz
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] KfF

BKIHEVAH<:GB? G?Q?LDHC
D:EF:GH<KDHC NBEVLJ:PBB
>EY IJH=GHABJH<:GBY IHD:A:L?E?C
BGGH<:PBHGGH=H IHL?GPB:E:

Z[hlZ \uiheg_gZ ijb nbgZgkh\hc ihA*_j°d_ ]jZglZ INNB «

Hrghc ba dexq_\uo hljZzke_c gZjh~gh]lh okwayckl\
f 1Zeemj]lby dhlhjzZy bljZz_ |1 \Z°gmx jhev \hwvhdghbjh\Z
ghfbg_kdbo ihdzZzazl_e_c h[_ki_gb\Zy hdhefth\ <<l
wdkihjlz kljZzgu < hl_q_klI\ gghc wdhghflhhl_ thgzZ aZz

klh \ kljmdlmj_ <<l mkimiZy lhevdh g_nlo]Jgah\hfr
ey_Ilky ehdhfhlb\hf ey jZa\blby 1Zdbo f_IlZedBEdfdb
fZrbghkljh_gb_ b kljhbl_evkl\h

< I_dmsbo dijbabkguo mkeh\byo f_IZeemj]lbq_kdl
[ueb \ugm ~_gu kms_kI\_ggh kdhjj_dIbjh\Xix_lg\di_ijhl
b bg\_klbpbhggu_ ieZgu |h ~"Zgguf JhkkdBtXbjh
\Zgh kgb™ _gb_f IZeemjlbg_kdh]h ijhba\h2\g\g bz
k ij_~u“msbf Jh~" hf >@ Ke_"m_I| hif_Iblv ~qdbyihdZz

J_
ijhba\h”"kI\Z fhleb [ulv kms_kI\_gg__ hijodh ~Zezev
hl _q_kI\_gguf f IZeehijhba\h”~bl_eyf g _dhlhijh_ dh
bfms_klI\h gZ fbjh\uo jugdZo qlh ihal\hebdhldpfi_ gkt
aZ kgq_I wdkihjlZz < j_amevlZl_ [hevrbgkdgbc jaEkbjckd!

rbeb ]h~ k iheh bl_evgufb nbgzZgkh\ufb ihdzazl

< lh m iz~ _gb_ ijhba\h"kl\_gguo ihdZaZI_e,
ehkv h'b~rZ_lky qlh JhAh\h_ kgb' _gb_ h[kdtHh f_I
|Jhba\h"kI\Z "khklz\bl g_ f_g_ < angZJggbvghc

kgb  _gb_ h[mkeh\e_gh ba[ulhgghklvx ifjthdogehkPkd\ g
gZijbf_j fbjh\Zy aZ]jmadzZ klzZe ebl_cgu\(mer\sIgth_
\W\_ 2~ gb_ ijhl_dpbhgguo f_j _]lh~rgy Ngalol\m _|
f j ijhib\ jhkkbckdhc kliZzeb b aZf Ne_gb_ j\phklz ki
hg_j _~v kh klhjhgu Dblzy > @
< j_amevlZl_\hagbdzZ | ZdImZevgZy azZ”"EqgZ ih
f IZeehijhba\l\h”bl_eyfb gh\uo bklhgqgbdh\ -nhjfbjl
j_glguo ij_bfms_kI\ dhlhju_ iha\heyl ijghthehlv g._
ke_"kl\by I_dms_]h djbabkz b h[_ki_qgblvujonkb ijhb
nbgZgkh\uo ihdzazl_e_c
DzZd ihdZau\Z_I fbjh\hc hiul h~gbf ba kihkh[h\ \
abkguo kbImzZpbc y\ey_Iky \g_"j_gb_ jZaghiggbo \b
ijhAmdlh\uo bggh\Zpbc > @ < hl_q_klI\_Zghazf |Z
pby bggh\Zpbhgguo ijh]jfo b f | ohjhrb_ ihjki_dIb)
qlh k_]h~rgy “hey \ukhdhl_ogheh]bgghc ijhpZndpgbc k
ghc klhbfhklvx ijhba\h? b hc jhkkbckdbfb ij_"ijby



fZzez ijb wlhf gZ wdkihjl gZijZ\ey y f_jWeehijh”~m
guo i j_"_eh\ Z bfihjlbjm_Ilky = \ukhdbo[jZphf_eh\ L
m hl_q_KkI\ gguo f_lIZeehijhba\h”bl e c ikwey lky \r
lhevdh h[_ gblv bfihjlhazf_s b_\gmljcgodpo bhlj_ [

\uclb gz gh\u k 1f _glu fbjh\hTh ju gdZ

< 1h > _\j_fy hkh{_gghklb hj]ZzgbazZpbb | _okheh]bq_
f

kh\ \ [Zeemj]lbb h[mkeZ\eb\ZxI| g_ h[oh’1b_fggbvoZgZel:
\hafh ghkl_c bo mqgZklgbdh\ j_Zebah\u\Ziph bdigh\Zpbh
| _ bggh\Zpbhgghlh ihl_gpbzez q_eh\ _ch\kdbc dZi
khklhyghb fZI _jbZevgh | _ogbq_kdZy [ZaZ lbogZdhie
gbg_kdbc az”

b e
Hkh[h_ \gbfzZgb_ ijb ~bZ]ghklbd_ bggh\Zpbhggh]
ke_"m_I| m”_eylv IZdhfm nZdlhjm dZd gZ &b gbm \j_f
fhf_glhf hp_gb\Zgby j_kmjkh\ ij_"ijbylby BpbBqgzZehf
bggh\Zpbhggh]h ijh_diZ > @ < wlhc k\yalkivagbdz _
g_ lhevdh hp_gdb I_dms_]lh bggh\Zpbhgghbhy ihl_gpt
gh b ihkljh_gb_ djzZzldhkjhqggh]h ijh]lghazZz eMZ*"bgZfbc
I \ha”~_ckl\by nzdlhjh\ \g_rg_c kj_~u K @gpu]lhc klhj
h khklhygbb ij_"ijbylby b \g rg_c kj_~u fhHhm\ bkdz"
j_amevlzl_ fh _I ijb\h”blv d g_Ilhgghklb \u\h~h\ > @
< mkeh\byo ©azZrmfe_gghklb? ~Zgguo p_e khh[JZ‘
bgkljmf_glu nbevljZpbb b ijh]ghabjh\ZgbklbgZijbf_ |
kdbc nbevlj DZevfzgZz H~gZdh kms_kl\m_y jyh h]jZg
g _ihkj_~kI\_ggh]h bkihevah\Zgby gZdeZbghhjfuo gZ
fZpbb h[ bamqgz_fhf ijhp_kk_ b hibkZgb_ wlihcozjzdl
k\yab p_e_khh[jZzagh ijh\_~_gb_ g_dhlhjhc]lhfh~"bnbd
nbevljZ "ey ZgZebaZ keh guo khpbZevghdbhhdhghf
< h[s_f ijhp_"mjZ ijh]ljghabjh\Zgby agZq_gbc i
db khklzZ\eyxsbo bggh\Zpbhggh]h ihl_gplZfed-zke b
fZgh\kdhc nbevaZpbb hibku\Z Iky ke _~“mxsbf mjz

t+l _C X +N

1" X, =(x{,X},eesx”) = \_dlhj ihdZaZzZl_e_c
gh\Zpbhggh]h ihl _gpbZez \ fhfKgt \fZzf jgb 2w
jm_fuo ihdZa bggh\Zpbhggh]lh ihl_gp
1wz \_dlhj i |_c agZg_ghbc |hdZaZI e W& \ fhf_g

Hkh[mx | v ijb j_ZebazZpbb Zelhjblfh\ dZe
nbevljZpbb ij_ ey | ihkljh_gb_ fZljbwpa idhkdgljhebjr
aZl_e_c qlh aZzgqZklimx h[mkeh\e gh g kdbkdz21dgf klz
guo < wlbo mkeh\byo fh gh bkihevah\zlv fddh~u g_o¢
dhlhju_ iha\heyxl gZ hkgh\_ wdki_jlgh]h HbulZ b d\Z
nhjfbjh\ZI g_ q_Idb_ ijhA"mdpbhggu_ ijZ\byedZ'ey hij_
"hlh we gl NZgghc fZljbpu

GZ jbkmgd_  ijb\_~_gZ ij_"eZz]Z_fZy ijhpgbymjZz ijh]
ihdZzazl_e_c hp_gdb khklZ\eyxsbo bggh\Zpblzgigh]h it

bg_|
hdZe
kihe:
\g._

T o



Jbk ljhp_"mjzZ ijh]lghabjh\Zgby ihdZazZl_e_c hp_
khklZz\eyxsbo bggh\Zpbhggh]lh ihl_gpbzZez

\brgh ba jbkmgdzZ “ey nhjfbjh\Zgby b dhjKyttkbjh\dt
ihevam_1lky jZzkq_Ilgu_ b ijh]lghabjm_fu_ ~ZdgdaZ ih &
| e c hp gdb kthZ\eyxs c bggh\Zpb gghlh ihl_gpt

Dzd ij_"~klz\ey_Iky ij_"eh _gguc \ kIZI\guoh"oh’
gZ dhfie_dkghf bkihevah\Zgbb Ze]hjblfmbkVZjBklbq
pbb b f ThA"h\ g _q_Idhc eh]bdb iha\hebl jphqgfjhn\zIv
ijhlgha agZq_gbc jZaebgguo ihdZazZl_ e chhpilgdb b
| gpbzZeZ \ mkeh\byo aZrmfe_gghklb » nbpblguo

Ebl_jZImjz

JB: J_clbg] f_lZeemj]by ihdZazZeZ j_dhj*"ghmxnipbfeedIVhgguc

ji_kmjk@ JB: Gh\hklb J_"bf "hkImiQRRKWWSV ULD UX HFF

KWPO

Blh]lb ]h~Z b i_jki_dlIb\u jhkkbckdhc f_jZlempWe_kidhregbluc j_

kmjk@ JB: Gh\hklb J_"bf AhkimiZ BAWWSERH ULD UX Q\

KWPO

>eb F B DzZdZImgh\Z L < H[sZy ijhpy WwejZd \qlhhfbggokZ\pbhg

k] Au j_]bhgz @mjgZe ijZ\h\uo b wdhghfbqg_kdbo«bkke ~h\Z
;Zlmah\Z H < Fh”_ev bgl_ee dImdebgglhkhthgdlebiaZIpbb bc

\Zpbhggh]h ijh_dlz Iml_\h~bl_ev ij_~ijbgbfZzi, el

>eb F B DzZdZImgh\z L < ngh\Zpbhg_gﬁiygz_ewlg_Le_ng\I«il_vdIljl

Kfhe_gkdbc PGLB Kfhe_gkd

;hjbkhy << N_"meh\ : K Mklbg_ gdh\biKkthZhQ/tgd)y‘b(gaZlfguo

kbkl_f gZ hkgh\_ h[h[s_gguo g g_ldbo ijh"mdpjdhgg@ocdh]g

dhfivxl_ju jZajzZ[hldZ ijbf_g_gb < K +



B : Mrzdh\zZ klm”~ jmd G < Wcjbo dn f
N=;HM <H ©1=M bf Rhehf :e_co_fzZ2 ] ;bjh[b™

1J?>?E IHKE?>H<:L?EVGHKLB
<BAM:EBA:PBY < KBKL?F? 0$3/(

< dmjk_ fzl_fzZlbq_ kdh]h ZgZebaz hij_~_dhgb_ ij_"
ihke _~h\ZI_evghklb fh*_| Julv knhjfmebjh&ébglgufbmfy jZ
kihkh[Zfb GZ ©yaud_ hdj_klghkiZad\zghkehij "- ehf ih
ke "h\zZl _evghklb _keb ~ey dZ ~h]lh iheh\obd ewge ]y qbk
ihke_"h\Zl_evghklb gZgbgZy k g_dhlihgQhh_kjgbokle ~ZI
lhqdB B gZ ©yaud _ Wikb(ZIggZaam\kZloGhij_"_ehf ihke_"h\zZl_ e
ghklb,™ _keb "ey dZ "h]h iheh bl_@ewkaghdhkdmkelZghf_]j
n nO IZdhc gqlh ithlnk_\uihegy Iky g_jz\,gbl\6> @
< kbf\hevghf \b"_ wlb "\Z hij_~ e gby \uleyZghfke_ "mxs

azlimxngVS>0§In0:n(8):xneU(a,8)Vn>n0

n—o0

a=limx, Eve >OEInO—n(s)|x —a|<s Vn>n,

n—0

LZd dzd kim” _glu i_j\h]l]h dmjkZ ijb bamqg hgbb ihgy
ke_"h\zZl_evghklb bkiulu\Zxl agZgbl_evgugZlaldljm~g_
wlb Ijm~ghklb \hagbdzZxl \\bAm \ukhdh]h ngjynwi\my Z[kl]j:
ij_"_ezZ gzZfb [ueZ bkihevah\ZgzZz kbkl_fzZ OBDGOH "ey
fbg_kdhc dhfivxl_jghc \bamZebazZpbb wlhGZ gzr*_e_¢
\aljJey” dhfivxl_jgZy \bamZebaZpby Z[kljjZKlgho ihgy!
eyxsZy bo \ \b~ m~h[ghf ey \hk|beIbny|reahkq y I
r_ mk\hblv ~h\hevgh lhgdb_ b keh gu_ \hijAkw ih

nhjfZebafzZ agZgbc
H[_ nhjfmebjh\db ihgylby ij_~_eZ ihkeinH@dlbevghkl

hagZqzZxl h~gh b Ih ~ keb g_dhlhjzy qbgkdeiVZy ihke
bf | ij_ ~ e |h we_ f_ glu Wlhc ihke_ "h\Zlqgegghklb g
|Jb[eb Zxlky d g_dhlhjhfm hij ~ e _gghfm iqidkothijhgghfm a
eh bl_evgh_ gbkkij_~_e_gbb Ij_ eZ aDbZ0 IDb@l_j\ze

gZau\Z_fakdj klghklvx Ibqgghhfn mdZau\Z_ | dhebqg_kl\h
we f_glh\ ihke_~h\Zl_evghklb g_ihiZz*"ZxsbklghkdZ~Zggnm
< kbkl_f_ ODSOH gZfb [ueZ gZibkZgZ ijhpp"mjzZ /L

abjmxszy hij_ "_e gb ij_ " eZ gbkeh\hc ijbke ~h\ZIl _ e
H[jZs_gb_ d ~Zgghc ijhp_"mj_ ijhbkoh”bl ih ke_"mx
ljzf ihke_~h\ZlI [\Q;hangq gb___DjihebZbl _evgh_

qbkebth ghfnj b i_'_f_ggZ‘rdeau\szZy dhebq_kKh bah[j?

guo gZ qbkeh\hc ijyfhc we_f_glh\ ihke_"&ahXZl evghklt
ex “hklzlhggh az”~Zlv lhevdh nhjfmem qlvigeatkVlbc ihke
[Qb mdZaZlvOgiKkeki _fZ ODSOH kzfzZ \uqgbkey_ | agZqg_g
Db gZoh”bl ghfgjZzgbgZy k dhlhjh]lh \uihegy_ |ky g_jZ
_{+D 0



Jbk ljhp_"mjZ \bamZebabjmxsZy hij_"~_e_gb_
ij_"_eZ gbkeh\hc ihke_~h\Zl_evghklb

Ilhke_ h[jZs_gby d ijhp_~mj_ /LP'HI gZ wdjZg \u\l
\Zl_evghklv bah[jZz _gbc gZ dZ ~"hf ba dhjpfjuco gZ
kbgbf p\_Ihf \ur_e_gzZO0ahdyZiglgghyklv Phgdbz] azZ rZ
]hf m\_ebgb\Z_Iky dhebqg_kl\h we_f_glhd ipkkie _"h\Z]|

Jbkmghd + <bamZebaZpby hij_~_e_gby ij_"~_eZ ihke_"
x, = ijbo g
n+1




Baf_gyy agZq_glo igbkegZz_f ~jm]lm
bah[jZ‘_gbc gZ dhlhjhc \br"@hdjaklgh
f_jz | baf_g_gb_ dhebqg_klI\Z we
ihizrZxsbo \ az"@hdmxIighklv Dhddk

X i _
g bb Dhig dykh
_f _glh\ ghke_ "h\zZ

Jbkmghd + <bamZebaZpby hij_~_e_gby ij_~_eZ ihke_"h)
x,=——_ijbo  n
+1

n

ljhp_"mjzZ /LP'HI [ueZ hijh[h\ZgZ ~ey jZae®qguo ihl
ghkl_c b jZaebggupf |

Dx, =L 0 bo
n
Ex =2 0 bo
n+1
F xn:(1+lj 0 0 bo
n

Ebl_jzImjz

DmA~ Jy\p \ E > DjZldbc dmjk fzl_fZlbg [kKdenyhridgZ\ebtaZ MEZmdZ
=e j_" nba fzZl ebl k
>vydhgh\ <1 ODSOH \ fzl_fZlbdZgbhbakdE bKHEHBE&hLj_kk

+ k



F < Q_jgh\Zeh\z f2Z] D < Hnbp_jh
jmd H < ;meu]lbgZ d w g
NbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kft

BGNHJF:PBHGG:Y FH>?EV
IH>>?J@DB I1JBGYLBY J?R?GBC >EY J?:EBA:PBE
NMGDPBC DHGLJHEEBG=: < [ JHP?KK? MIJ:<E?GI
BGGH<:PBHGGUFB IJH?DL:FB

ljb[hjhkljh_gb_ £+ wlh h[eZklv gZmdb b |_bgbdb f
<ukhdzZy agzZgbfhklv hljZzkeb hij_"_ey_Ilky gghhafh"
| _ogbqg_kdh]lh ijh]j_kkZ ijZzdlbg_kdb \k_djZklefuace_g
[_a mkdhj_gghlh jZa\blby gZijZz\e_gby ifdfhfhgljh_g
guo mkeh\byo gZ hl_q_kI\_gghf jugd_ hg¢hypitheZ]Z
ihke_~gbo e_I b i_jki_dlb\guf kljZI_]bqg_kdbY gZij
Iky jZa\blb_ \ukhdhl_ogheh]bgguo b gZhdm,Zjbo |
I\ _ggzZy iheblbdzZ gZijZz\e ggZy gZ jZd\likbgh\hljZk
c azZz™"Zgqm dhgkheb”~Zpbb ij_"ijbylbc ijobpjhkljl
Zkl_jh\ b hkh[uo wdhghfbg_kdbo ahg k floh[kI\_g¢
jZah\zZl_evgufb p_gljzfb nbgZgkbjh\Zgbb-bggh\
Ilh\ b \g_~j _gb_ ihemqg_gguo \ ijhp_kk_ j_ dAébazpbl
jZajzZ[hlhd \ ijhba\h”kl\h < k\yab k wibfgudZ&h\blky
ijhk k\lyazZgguc k ihkljh_gb_f wnn_dlb\gh]dlzZnbjz\e
AZgghlh Ibiz H~gbf ba kihkh[h\ j_r_gby “Zdgklh \I
ijbf_g_gb_ dhgp_ipbb dhgljheebg]Zz

Nmgdpbb b aZz”~Zqb dhgljheebg]Z \ dZ ~hc Rj]Zgbe
jZaebqgufb qlh h[mkeZ\eb\Z_Ilky hkh[_ggkkigtb _ _
klb Hlebgbl _evgufb hkh[_gghklyfb dhgljheebg]Z
ijh_dlh\ y\eyxlky hjb_glZpby gh\h\\_~_gdle_gZ_lklgzij ]b
]ZgbaZpbb hij_~_e_gb_ \azZbfh\ebygby b dhthyfbgzZp
Nyl _evghklb khijy‘_gguf k bggh\Zpbhgguf fgzijz\e.
pbhggZy ihA”_j°dZ b dhgljhev aZ oh~hf bdldR\Z2p@hggu

Keh ghklv m|JZ\e gby bggh\Zpbhggufb ijh_dlzf
Ihf qglh hgb ih*\_j _gu jbkdzZf [hevr_ f 4pm]b_ \
kj_"b dhlhjuo gZb[he__ agZgbfufb y\eyxlkg/glu og
b wdhghfbgq_kdb_ jbkdb | _j\uc Ibi jbkdhhylgjhkdi_j
lhlh qglh \ ijhp_kk_ j_ ZebazZpbb bggh\Zpbhymhlh
"hklb]Jgmlu | _ogbdh wdkiemZlZpbhggu_ oghbdl _
\lhjhc * g_k\h_\j f gghklv \uiheg gby I1Zdlitba i4h _
\hafh ghklv ij_\ur_gby azZljzl j_kmjkh\ ih tgjtﬂlhg_gbx
\Zggufb bagZqgZevgh

< dZqg_kI\_ hkgh\guo ijbgpbih\ dhgljheebg]Z t
ijh_dIh\ fh gh \u”_eblv

+ ieZgbjh\Zgb_ \hafh gh]lh oh”Z \uiheg_ptbygwlZit
ghlh ijh_dlZ hkgh\u\Z_Ilky gZ [Za_ |I_dmséu]h“khklh
ijhreh_ khklhygb_ g_ jzZzkkfZljb\Z_Iky
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+ dhgp_gljZpby \gbfZgby ijhbkoh”bl Ilhevdh gZ de
f_ljZo ijh_dlZz

+ dhgljhev aZiezZgbjh\Zgguo ihdZazZl_e_cb z 1zd"
dZxsbo hldehg _gbc hkms_kl\ey Iky iml_ fblqjkzgg gby
iezgZ nzdlZ b ~_eZ fuo i_jki_dlIb\

+ dhgljhev khhi\_Tkl\by ijZ\bevghc ihklZgB\db p_e_
fhlh j_amevlzlZ \ ijhp_kk_ j_Zebazpbb ijh_dlIz

+ ijh\_~_gb_ gZ dzZ ~"hf ba wlZih\ bggh\Zktbhgghl]h
kl _fghc hp_gdb ihemqg _gguo j_ameviZlh\

Mki_o \uiheg_gby jzkkfzZljb\Z_fh]h \b”~Z ij@Z dlh\ \h
\bkbl hl bf_xs_lhky h[t_fZ b \b”Z bgnhjfZpbb_ LZd "e
e_c ijh_dlIZ g_h[oh”~bfh ij_~hklZ\e_gb_ ihegpf& b ih"jh]
pbb h[ bggh\Zpbhgghf ijh_dl_ Z “ey jmdhZhgkldZ + b

Fh gh \u”_eblv ke_"mxsb_ hkgh\gu_ mq_agh ZgZet
"Zgb ijbkmsb_ dhgljheebg]lm ~Zgghlh \b~B\gjhf_dlIh\ g
mjh\g_

+ nhjfbjh\Zgb

[m ml mghbn

lj_ [m_fuo dhgljheebg]h\delkmhjfmey
pbjh\Zlv ijhp_kk k[hjZ b bpjZ[hldb bc
p_gdb k\_~ gbc | _dms_]h mq_lI
liheebg]h\ufb nhjfmeyjzZfb Wdhlhju_
_ebgbgu

a hldehg_gbc

\ h "Zevg_cr_f ijhg _ kk_ j_ .

z
b ijhf_"mlhqguo hlg_lh\
d dibjmxsbo f_jhijbylbc ih-mkljzg_

jZ

b
h\h "kl\m hig_1lh\
\ A~ gb_ ijhf_"mlhgghc dZevdmeypbyehjh*mdlZ
oh”y ba nzdibg_kdb ~hklb]Jgmluo iZjzf_Ijh\ ijh
hjfbjh\Zgb_ hdhgqgqzZl_evghlh hiq_1Z d&hlhjuc h
m j _ZebaZpbb b j_ameviZlu bggh\Zpbhggh]h i
f  wlh]h d az”~zZqzf dhgljheebg]Z bgdh\Zpbhgg
hkylky
k hibkzZgby jbkdh\
jbgl ijhp_kkZ j_ZebazZpbb bggh\Zpbhggu«
ev b bgnhjfZpbhggZy ih ™ _j°dZ \k_o klzZ~t
lh \uiheg_gby
n
Zg9
h
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9
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jh
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mgdpb_c dhgljheebg]Z \ *ZgghthkemqgZzZ_
Zeblbqg_kdzZy b f_Ih*"bg_kdZdyhphkkh\dzZ I:

bjh\zgb_ mqg_lI dhgljhev b ZgZebea-tblggh\guc
gh\Zpbhgghlh ijh_dlz Z 1zd _ ij_"~hklZhe jobdhdhgkme
ki\m \ ijhp_kk_ ijbgylby j_r_gbc h ~Zevg_crlhf oh”_
wlzZih\ > @



LZzdbf h[jzahf fh gh hif_Iblv qglh dhgljheg \ dhg
gh\Zpbhgguo ijh_dlh\ ij_~klzZ\ey_I| kh[hc lg_ -ajhklh
ieZzgbjh\Zgguo izZzjzf_Iljh\ ijh_dlZ k nZdlbggkdbfhh H
hijZlgmx k\yav ih kj_~kI\zf k[hjZ b i_j_~"Zdb bgnh
\uiheg_gby ijh_dlzZz qglh g _h[oh”bfh ~ey \bjheg gb;
db iezgz ~Zgghl]h ijh_dlZ dzd \ hi_jzZlb\ghkdhZd b
Zki_dlZo b ijbgylby khhI\_Ikl\mxsbo mijf\bec gq_kdb

< gZklhys__ \j fy "ey j ZebazZpbb nmgdpbc dhg
gbazZpbb ijb[_ ]ZxI d bkihevah\Zgbx jZaebqgguo dl
nhjfZpbhgguo ogheh]bc Wlh h[mkeh\e_lgayklf ql
\ Z\IhfZIbq_kdhf j_"bf_ kh[bjZlv b h[jZ[ZIulZuv [he
bgnhjfZpbb k\yaZgghc k dexqg_\ufb ihdzZazZl eyfb
wnn_dlb\ghklb j_ZebaZpbb bggh\Zpbhgguo ijh_dlIt

GZ ~"Zgguc fhf_gl kms_kI\m_| fZeh ijh]jzffguo ijl
Ilhju_ hjb_glbjh\Zgu gZ hilbfbazZpbx Ilhevdh Aamgdp
| f [he__ \ h[eZklb bggh\Zpbhgguo ijh_dltgh]hrgzd
bgnhjfZpbhgguo kbkl_f ]~_ j Zebah\Zgupbbdhlhj
gZs_ \k_]h ij_"~klZ\e_ggu_ evghf fhrmenhdhjihj
fZpbhgguo kbkl_f < IZdhf qZ_ \klIZ_Ib\Whijhk hJ
wnn_dlb\ghc bgl_]jZpbb bfbky ijhljzffgufb
hJ]ZgbaZpbb Kms_k Z k _lhrgyrgbec ~ g

hjfZpbhggu_ kbkl_f Zl|
b ebr_gu \hafh ghkl

Djhf_ h[s_dhjihjZlb\guo
ljheebg]z fhlmi bkihevah\Zlvky jZaebq
b ~jm]b_ ki_pbZebabjh\Zggu_ ijh]jZffgu_ ii
a\heyxl JZ[hIZIv k bgnhjfzpb_c \ ijhp_kk_Zdpif i
h[jzahf fh gh \u”_eblv |jb hkgh\guo gZijZXeh
nmgdpbc dhgljheebg]Z bggh\Zpbhgguo ijh_dlh\
IbiZz \u[jZgghc bgnhjfZpbhgghc kbkl_fu h[sKdhjih]j
(53 Mijz\e_gb_ Ij_"ijbylb_f 6$3 KH =Bbzdlbd
gZevgh hjb_glbjh\Zgghc BGL:E?< DhjihjEbgiguc
;WKL Dhgljheebg] beb ki_pbZebabjh\Zigdhc 6.
656 6WDWLVWLFD ODWK&S$'

GZ jbkmgd_ ij_"klZ\e_gZ bgnhjfZpbhggzy fh"_ ¢
N jtdb ijbgylby i bc KIIJ "ey dhgljhegbg]Z \ i
ebaZpbb bggh\zZp

< k\yab k I _f ¢
kI\m bggh\Zpbhgg
h[jZ[Zlu\Zlv b o0jZ v [hevr
\Z_fmx bgnhjfZpbhggmx kbkl_fm p_
fhsghc ijhfure_gghc KM;> >ey h]J
hljz>_gby ij_~f_lghc h[eZklb ijb ihk gbbgl¥fhlh
|J_’\|heZ]Z lky ‘bkihevah\Zlv h[t _dlgh hijkb’\_ojlbjrd\Zg(
ijh]jZzffbjh\Zgbx H[f_g ~Zggufb f_ ""m KM;> b ij
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Jbk Fhr_ev KIIJ dhgljheebg]Zz
ijb mijzZ\e_gbb bggh\Zpbhggufb ijh_dIZfb

h[_ki_qgqb\Z_Ilky ih kj_~kI\Zf fh mey ij_h[¢Zidhre\hgby dI
ey_| gZzdez”u\Zlv h[t_dlu gZ 1Z[ebpu ;> b IZIfivkZfuf L
\kx bf_xsmxky bgnhjfZpbx kbkl_fu ey h[_kih]Jdh_ gby wt
mijZ\e _gby |]h_dIZfb

Qlh dZkzZ _Iky hlke_“b\Zgby \g_rgbo kh[ulbc b mqg_
dzd gz thj_[gthv \ fZl_jbZevgh I_ogbd_Bddd j_ kmjk
ZebazZpbx ijh_dlz \ p_ehf Ih \ ~"Zgghf kenkgZih wlh h]J
kj_"~klI\hf kha~Zgby gZ hkgh\Zgbb wdki_jlmookdipc ghd |
bgnhjfZpbb h \g_rgbo b \gmlj ggbo mkeh\byo nmg
ijh_dlz hl~_evghc [Zau ~"Zgguo >ZggZy [48&Z gZdZie
pbx Z ijb gZklmie_gbb hij_~ e _ggh]h kh[mlby gZ _
jZ[Zlu\Zxlky j_r_gby ih ebd\b”Zpbb b fbgbfbaZpbt
ihke_~kl\bc Z 1zZd _ hij_"~_ey_Iky Ih|j [ehviglvo \ ih
fZl _jbZevgh | _ogbqg_kdbo j_kmjkZo Djhfbbwwhh g¢gZ
i_jlg h]h fg_gby \ kbkl_fm \ghkblky ijhlghadiy bgnhj
fh ghklb gZklmie _gby Thlh beb bghlh kh[ulby

K p_evx ih\ur_gby dhgljhey \uiheg_gby ijhbdlZ b h
€

ihlj [e_gby fzZl jbZevgh | _ogbqg_kdbo amkhkykh\ls bkih
hrgz [ZaZ "Zgguo dhlhjZy ojzZgbl ieZzgh\gu_bhhi_jZlIk
oh”_ \uiheg _gby ijh_dlZ Bkihevamy wimZbgu¥4fZpbx
xl khh[s_gby h[ hldehg_gbb hl ]jZnbdZ ijhbdihz b j_d
bo mkljZg_gbx :gZeba ihlhdh\ fzZl_jbZekghkhbogbq_|
\ "Zgghf kemqZ_ ijhbkoh”bl ih bo nzdlbq_kdbf azlj:
hi* _evguo jZ[hl ijb ijhba\h”"k gZmdh_fdtvahgb[hjhk

pl

M _
ijhA"mdpbb < j_amevlZI_ khhI\_Ikl\mxsb_ #lgnhjfz
i _j_""Zxlky \ ki_pbZevgmx ;> ieZgbjh\Zgby Hllihgblhjb



< N"Zevg_cr_f ~ZggZy bgnhjfZpby fh _I [ulvjbkiheva
Ij N e _gbb fZI _jbzZevgh | _ogbg_kdbo j_kmjklh\ \ey
Zgghc kn_j_
Kbkl_fzZ ij_"~ihezZ]Z_1 nhjfbjh\Zgb_ hlg_lahih azZij
l_e_c¢c Z 1zd _ hlq_1Z ih hdhggZgbx \uihegZgbyhijh_c
\kx bgnhjfzpbb h[ _1h wlZiZo jzZ[hlZo kjht]dh \ndheg
gbo hIdehg_gbyo hl 1jZnbdh\ ihlj_[e_gblg_fizdbpbZzZ
j_kmjkh\ Z 1zd _ k\_~_gby h kl_i_gb ’\hlhlcbp_galjoy ihkl
LZdbf h[jZzahf bkihevamy ’\Zggmx kbkl_fmZ hjlzZg
wnn_dlb\guc bgkljmf_gl ihA”_j db ijbgylby kik r_ghbc
dhgljheebg]Z ijb mijzZ\e_gbb bggh\Zpbhggufb Ijh_
kljh_gby dhlhjuc iha\lhey_I| ieZgbjh\ZIlv tb_kkkeu "b\:
iheg_gby dz ~hlh ba wlZih\ ijhba\h”*kI\Z ogfagZqZl
fu thj_[e gby fZl_jbzZevgh 1_ogbq_ kdbch jZ lkvmiploh \
Mb' gb_ f "A"m kiZ~byfb j ZebaZpbb dlZz gz t
bgnhjfZpbhgguo |h|hdh\ Djhf_ wlh]h hq TUZZlimalh
\ebygb_ dzZd \g _rgbo Zd b \gmlj_ggbo kHpultbc gZ
gby ihklzZ\e_gguo \ Ijh dl_ p_e_c b hij_"_edylv \ha
ghklb \ fZI_JbZevgh | ogbqg_kdbo j_kmjkZzRkRlmz\bk
ie_gby dZ ~h]h ba gbo WIh \ k\hx hg_j_"~kI hiflmbqZ_
hl m*™_ bf xsboky gZ Jugd ijh]jZzffguo ijh mdllh\ b
\uiheg_gb_ hkgh\guo nmgdpbc dthJheebg]Z ijb j_
pbhgguo ijh_dlh\ \ jZkkfzZljb\Z_fhc hljZkeb

Ebl_jzImjz

Klhygh\Z H < >eb F B BgnhjfZpbh zZ
ba\h~kI\_ggufb ijh_dIZfb erbgthJh \ "mkely\dhykd bg _hijh
lizffgu_ |Jh"mdlu b kbkl_fu K +

Dhgljheebg] mgqg _[gbd : F DZJfbgkdb c@K\Z]NZevdhB\zgh\Z
ih~ j_~ : F DZjfbgkdhlh K = NZevdh baB>"IEjRhjmfF

k

Hjeh\ : B HjlZgbaZpbhggh wdhghfbgdhdhb ifA][ZZfipl_kh[_
ki_g_gb_ dhgljheebg]Z bggh\Zpbec b f_gby " f_:gBZ Hfjregi]j2n<
Emp_gdh < B Ehcdh ih” h[s j_~ =" Wihdwvd¥ =+ DjZkgh~Zj

99 k1Z§Z ewiljzd ek gDy kjth
gby

: K R_jrgz\ fzZ] jmd : < lheygdh\ d |
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kff

=J:>B?GLGUC /6% F?LH> RBNJH<:GBY

< N"Zgghc jZ[hl_ jzZzkkfZljb\Z |ky kihkh[ ihMur_g
aZsblu bgnhjfZpbb ijb bkihevah\Zgbb kl_]JEghlj
gZ ]janq kdbo nZceZo

Kl_1Zgh]jZnbg_kdbc f_Ih” khdjulby dhgn[s®_gp
gby \ dhgi_cg_j_ bah[jZ _gb_ Zm”~bh bebH Wh



6LIJIQL{FDQW %LW gZbf_gvrbc agZqzZsbcjjbdhhkgh\z
Abjh\Zgbb JjZnbqg_kdh]lh bah[jZ  _ by dh~rhfythe__ q_f
leza q_eh\_dZ g_ jZaebqz_I| f_edbo ]jZ"ZpbtZmjh\gy
dhihju_ khhI\_IkiI\mx| fhAmeypbb dh”"Z gz mjH\g_ +*
kemqZ_ ijb gbadhc jZajy” ghk b dh*bjh\Zgpyrmwlh [m
fhf gZeh  _gguf gZ bah[jZ  _gb_

HAgbf ba ijbf_g_gbc 1Zdh]h f_Ih~Z rbnjh\Zgby kem
ihevah\zZgb_\ d kI\_ dhgi_cg_jZz "ey i\FgbAgb dex

Ke ~h\Zl _evg
gby ]janq kdh
Fh gh \u”_ebl
>hk|hbgkI\Z
f ijb ijbf_g_gbb ~Zggh]lh f_Ih"Z jZagbpzZ +_ ""m imk
g _gguf dhgl_cg_jhf g_ hsmlbfZ ~ey hj]Zgh\dthkijbylby
¥ \ aZ\bkbfhklb hl dhebqg_klI\Z bkihevam_fuo feZ
fh gh m\_ebgblv iehlghklv \g_"j_gby kbfewgh]idhgnb”

Zcez \ dZq_kI\_ dhgl_cg_jz

Zq_
kms _ki\m I ihlj [ghklv iih\gkdd?Zkdjulg
h n
v ke_~mxsb_ ~“hklhbgkl\Z b g~ZhklZldb

khh[s_gby
¥ ijhklhlZ j_ZebaZpbhb
G_"hklzldb
¥ g_ mklhcgb\ dh \k_f \b”Zf kl_]ZghljZnbq_kdbo Z
T fh gh bkihevah\zZlv lhevdh ijb hlkmlkl\bb rmfz \
NZgb “Zgguo
¥ _a k> ZIb

hjb_glbjh\Zg gZ bah[jZ _gby k nhjfZihf [ |
K p_evx ih\ur_ghby kdjulghklb b gz~ _"ghklb f_Ih~Z |
ky baf_gblv ijZz\beZ dh”bjh\Zgby ih /6% f_Ilh"m
HibkzZgb_ f_Ih~Z
< dzZq_kI\_ ijbf_jz [m~_f bkihevah\Zlv bah[jZ _gb_
%LWPDS EPS >Zgguc nhjfzl bah[jZz  _gbZlbg ih~ "_
"Zgguo
DzZd ba\_klgh h”bghgguc ibdk_ev fh gh ij_"klzZ\bl
$5*% ]~"_ $ £+ ZevnZ dZgZe 5 UHG + djdkgmc p\_lI
guc p\_I % EOXH =+ kbgbc p\_| >Zggu_ dhtwnnbpb_c¢
e_ hl ~h
DZd ijhbkoh”bl rbnjh\Zgb_ h[uqguf /6% f_Ih~"hf >
_klv ibdk_ev k ijhbal\hevgufb agZg_gbyfb dhwnnbpt
b _klv kbf\he dlohjih ggh[
Ajblv \ "Zgguc ibdk_ev imkdZc _]lh ~“\hbgguc dh” [m
>ey \g_"j _gby fh gh bkihevah\zZlv fez”rbo-[blZ ibd
amevlzZl_ h[jZz[hldb “\hbgguc dh” dhwnnhybdkglh\ ib
Lh]*"Z ihle_ j_"~zZdlbjh\Zgby
p\_ | ibdk_ey baf_gblky i _j\uc b qg_I\zjlucjhgc baf g

gZz lj_Ibc gz Lzdh_ baf_g_gb_ @l\alZz ijzdl
f Ilgh ey qg_eh\_q_kdh]h aj_gby J ~ZdlypjhlZdbf bah]
nhjfzl_ _keb aZzZljz]b\z _|I p\_Ih\mx iZebdjmtbjrhgbqglh®

\Zggmx bgnhjfZpbx



lj_"eZ]lZ _Iky bkihevah\zZlv *ey dh”bjh\Zgbly\ g_ ki
ibdk_e_c¢ bah[jZz _gby Z ki_pbZevgh \u[pZ4g8klb _]h
< dZq_kI\_ 1Zdbo mqgZkldh\ ij ~eZ]Z_ Ikhb bkithaefvah\z
g_gb_f ]jZ"b glZz yjdhklghc b beb p\_Ih\Zabkd klZ\e
kdhlh bah[jZz _gby

lj_~klZ\ey _ Iky dZzd gZb[he__ ij_"ihqglbl veshgufb
\Zgby J]jZnbqg_kdb_ bah[jZz _gby k I_dklh\wfjZ kbf\h
* ggufb dhgljZzkligufb k ]jZgbpzfb baf_g gbyfb |

JZkkfhljbf ijbf_ju rbnjh\Zgby ijb gZebgbb \ b
kbf\heh\ jmkkdh]lh Zenz\blz

DZ ~uc ba kbf\heh\ dh”bjm_Iky fZljbp_c ibd
k\hx lhiheh]lbx gZq_jlZzgby HIf_Ibf ke_"m>x@d§_ hk
fbjh\Zgby h[jZah\ kbfiheh\ ZenZ\blz gz bah[jz"

t dZ ~uc ba kbf\heh\ bf_ 1 \ujzZz' _gguc dhgImj dt
ey_| ©kd_e_I12 bah[jZ _gby

f hir" _evgu_ kbflheu Zenz\blz bf x| dhg_qgu_
kbf\heu bf_xI dhg_qgu_ lhqdb

t ZgZeh]lbggh m kbf\heh\ ZenzZ\blZ fh]iml bf_lv

k.
h
g

k_]1f_glh\ beb maeu
T m kbf\heh\ Zenz\blZ fhiml bf_Ivky azfdg@kdub \gm
< 1Z[ebp_ ij_ "klZ\e _gu hkh[_gghklb gZebmgby dt
i_j_k_g_gbc maeh\ 7ey ijbf_jgh]h gZ[hjZ Zdrikheh\
\blZ 1Ijb baf_g _gbb gZq_jlZgbc kbf\heh\ iZg¥EvIju fh

LZ[ebpZ Hkh[_gghklb kbfl\heh\ Zenz\blZ

Qbkeh _~bglbp Qbkeh _~bglbp Qbkeh _~bgbp
\ kbf\he_ \ kbf\he_ \ kbf\he_
Dh gu _j- Dh gu _j- Dh uI—J—
G <31 -g G C31-g ot <318 M
: H U
; | \Y
< J W
= K X
> L Y
? M
@ N
A O
B P
D Q
E R
F S
G T




ky Gh g_ wlh Jez\gh_ Dhebqg_kl\h hkh[llygdtkl c \ih
Ney bkihevah\Zgby ijb rbnjh\Zgbhb

Lzd _ ijb \u[hj_ f_Ih~Z rbnjh\Zgby mqgl_f glh lhesb
eh\ Zenz\blz fh _1 f_gylvky hl 1h ibdk_eyldh\g_kdhe
b [he_ _ ibdk_e_c

GZ jbkmgd_ ij_"~klzZz\e_gu bah[JZ gby gmkhlhjuo kK
kdhlh Zenz\blz G2Z i_j\hf bah[jZz _gbb ijgZkld¥e g kb
IZgguc rjbnlhf $ULDO >Ze__ ihdzZazZghh_lheij_h[jZ
sbgu kl_ghd \ ibdk_ev | _ ihemqg_g O©Okdxsehfl2 kbflh

rZlhf \uiheg_g ihbkd dhg_qgqguo Ilhg_d b maeh\ kbf\he:

Jbk ihemqg_gb_ ©kd_e_IzZ2 ihbkd djZcgbo lhq_d
b maeh\ \ kbf\heZo ©z2 ©[2 ©\2

ym~_f bkihevah\Zlv ijb rbnjh\Zgbb h[ezZklbubah[jZ _
dZxsb_ d ©hkh[uf2 qzZklyf kbf\heh\ ZenZ\blZbt dhg_q
maezZf DhAbjh\Zgb_ [m”_f ijh\h”*blv *"eyigbheh]Bjhc hJe
xs_c¢ d hkh[hc Thgd_ kbf\heZ Zenz\blz JZagby h[eZkl
fh™ I [ulv ijhbal\hevguf beb nbdkbjh\Zgggghijb nbd
jZaf_j_ h[eZklb gZijbf_j o ibdk_e_c \kleyxlibdk_e\
h[eZklv dh”bjh\Zgby AZi bku\Z fuc dh” j[2kikIB _ey I
dh~bjh\Zgby beb jZ\ghf_jgh beb kemqgZccwefgh[jZahf
dbjh\zl

_J
I_evgh ihalhey_| fZk h\ dh® rmfhf



ljb jZzkdh”~bjh\Zgbb bkihevamxlky klZIbkibyy kdb_
e _gby angZs ¢ bgnhjfzpbb \ h[eZklyo dh™ajh\Zgh
"gby gZ~_“ghklb khojZg _gby bgnhjfZpbbhigvrihql
ah\ZIv bkoh~gh_ dh~bjh\Zgb_ k bafulhgghklvx
ljZzZ\beZz ijbf_g_gby f_Ih~Z fhlml baf_gylvky \ aZz
0ZjzZd!l_jzZ bah[jz _gby G_h[oh~bfh qlh[ub&&lbahl]j
kI\h\Zeb \ujzZz _ggu_ baf_g_gby ]jZ*b_glighkljmhklb
Bkihevah\zZgb_ 1]jz~b_glgh]lh /6% rbnjh\Zgby ~Zg
gZklbggh ij_~hlI\jZIblv ihl_jx "Zgguo ijb gZbhmkg&Zb rm
_lj_nzZdlbjh\Zzgb_ bah[jZz _gby ih\hjhl bafkg_¢g\_ jZe
iheg_gby ijhp_kkZ rbnjh\Zgby qlh ih\urbnlj&jabghklv
>ey ijh\_jdb ij_nez]zZ_fhlh f_Ih"Z ]jZz*"b_gllgdih /6%
ijh\_~_gh fh”"_ebjh\Zgb_ k bkihevah\Zgh_% @ Z&lkhpdyg
Zlb\ghc hkpbeeylhjghc kj_~u J_amevliZhdlfih} %ebjh\z
x|l ‘hafh ghklv bkihevah\Zgby f Ih~Z ~ey rbphb\Zgby

Ebl_jzImjz

Hl]g_\ B < :kkhpbzZlb\gu_ izZfylv kj_"u Bkkkl;HipbkhN]g @ Km
ImezZz G : % F =hjyqZy ebgby £+ L_e_dhf

K R_jrgz\ fzZ] jmd : < lheygdh\ d |
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kft

BKIHEVAH<:GB? :KKHPB:LB<GHC
HKPBEYLHJGHC KJ?>U >EY RBNJH<:GBY >:GGU(

ljb dh~bjh\Zgbb bgnhjfZpbb jZaebqgufb f Ih"Zf
eh 1j_[mxlky ijhljzffgh ZiizjzZlgu_ kj_"kiIWukhfdz"Z;
ijhba\h~bl_evghklvx h[_ki_qgb\Zxs ¢ ijb_t&l¥fh_ [uk
Q_f keh g__ Zelhjblf rbnjh\Zgby |_f \ur_ ljr[h\Zgt
AN_ckl\bx ijh]ljzffgh ZiiZjZIguo kj_~kIN

KljmdImjZ ijh]jzffgh ZiiZjZlguo kj_~kI\ iybf_gy
rbnjh\Zzgby \ b~_Ze_ "he gZ khhl\_IklI\h\zhvZzgéyjblf
\ dhlhjhf fhiml j_Zebah\u\Zlvky jZaebqguypbhd jZp
k rbnjm_fufb ~Zggufb i _j f s gby gzZdhie-gby |
klz\e _gby azZf_ s _gby b ij

>ey h[_ki_g_gby [ukljh®_ckl\by ZiiZjZkduwZ fxbrck h [
[he__ ij_"ihglbl_evgu H"*gZdh keh ghklaZgbi&Zjzl
Ney fgh]bo Zelhjblfh\ rbnjh\Zgby \h fgh]lh jZa ij_)\
lizffgu_ kihkh[u j_ZebaZpbb

H~rgbf ba ZiiZzjZlguo kihkh[h\ j ZebaZpbb Ze]hj
gby fh™_| kgblzZlvky ijbf_g_gb_ ZkkhpbZlibdghjc hkpl
Au “ey rbnjh\zZgby JjZz*b_glguf /6% f_Ih~"hf kikkhpb
pbeeylhjgzZzy kj_~Z mki_rgh ijbf_gy Iky ~dyhghkihag]
I_dklh\uo “hdmf_glh\ Ijb rbnjh\Zgbb ]jZz~ b*hflguf /



lj_[m_Ilky ~_1_dlbjh\ZIv hl*_evgu_ webd_lgha\tbath\[jZ _c
dhlhju_ bkihevamxlky \ Zelhjblf_ rbnjh\Zgheb-azh wih fh
\Zlv ijb ihfhsb ZkkhpbZlb\ghc hkpbeeylhjghc kj_~"u
>ey ijh\_jdb \hafh ghklb ijbf_g_gby ZkkhpllhZlb\ghc h
ghc kj_~u ey rbnjh\Zgby 1jZ*b_glguf /6% fellybhyf b khi
_1h k \ZjbzZglhf ijh]jzffghc j_ZebaZpbb [u&b\dhjZ[hl|Z¢
ZglZ j_ZebazZpbb ZelhjblfZ rbnjh\Zgby ijh]jZffguc b
< dzg_kI\_ ziizjzlguo kj_"klI\ bkihevah\Keplv kljmc
Zlb\ghc hkpbeeylhjghc kj_~u ij_"klZ\e_ AHdudZgjZ[hl_
kI\_ ijh]jzffguo kj_"kI\ [ueZ jZajzZ[hlZgZhhjjbflbgZevg
fz j_ZebamxsZy Zelhjblf ]jZz~b_glgh]h /6PZ rbnjh\Zghb
J ZebaZpby ZelhjblfZ rbnjh\Zgby y kihkikh[Zfb iha
klZ\blv j_ameviZliu b bo ~“hklh\_jghklv LZdZeJueb ih

gu_ \j_f ggu_ hp_gdb [ukljh”® _ckl\by
ljb rbnjh\Zgbb ]jZz*b_glguf /6% f_Ih~hf ih Z-e]lhjblfm
Apfh A Ibjh\ZIv Ihqdb rbnjh\Zgby >ey jKakbdqgguo

_d
bah[jZz~ _gbc kbf\heh\ iheh" _gb lhg_d rbnjhi\jZgby b b
N ey Iky liZnbq_kdbf bah[jZ  _gb_f kbf\hhe2 IghjyZ\beh
lhgdb rbnjh\Zgby
ljb hp_gd_ [ukljh”_ckl\by rbnjh\Zgby ijbgwlh j_r_gl
\ZIv [ukljh”_cklI\b_ jZkihagzZ\Zgby lhq_d rlenjhtdgby »
liZnbqg_kdbo kbf\heh\

Hp_gdb [ukljh”_ckl\by jZkihagZ\Zgby lhg_ ed rbnjh\z
ebqg_kdbo ]jZnbg_kdbo kbf\heh\ ijh]jzffguZzkehkh[hf i
gu \ I1Z[ebp_ J_amevlZlu j_ZebaZpbb ZzdzZhEdhuf kih

\_ Zkkhpbzib\ghc hkpbeeylhjghc kj_~u ijb\_~ _gu \ IZ]

LZ[ebpZ Hp_gdz \j_f_gb jZzkihagz\Zgby |lhq_d rbnjh\z
c

ijb ijh]jzffg ﬁ j_ZebaZpbb

;M- Kj
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Dhebq_kI\h jZkihagzZ\Z fuo kbf\heh\ \ k_dmg~m §



LZ[ebpZ Hp_gdZ \j_f _gb jZkihagzZ\Zgby h~gh]h kb
ijb Ziizjzlghc j_ZebaZpbb

. A <j_fy g_h[oh”b{fh_ Dhebqg_klI\h
QZkIhIFZ_JZ[hlu K —32 jZkihagzZ\Zgb_| p2lgitnjehgZ\Z _fuo \ k_dmg”r
=P h[jzaz kbf\hez |fdklhg_d rbnjh\Zgby

Ijb ijh]jzffghc j_ZebaZpbb bkihevah\Zebkwy bah]|
f_ jhf o ibdk_ev ijb ZiiZjZlghc j_Zebaddkbbyt

KjzZ\gbl_evguc ZgZeba ihemq_gguo j_amevlIZlh\ i
ke "mxsb_ \u\h”u

$ ijb ZiiZjzZlghc j_ZebaZpbb ZkkhpbZib\ghcuhkphb
\j fy gZoh ~_gby lhg_d rbnjh\Zgby g_ aZ\pxkmbh hl ke
qg_kdh]h gzZq_jlZzgby kbf\hez

¥ ijb ijh]jzffghc j_ZebazZpbb \j_fy jzZkihagz\zZgl
f_gy_Iky hl ~h fk \ azZ\bkbfhklb hl kehklphklb g
\heZz

¥ ZkkhpbZlb\gZy hkpbeeylhjgZy kj_~Z gha¥hey
| dlbjh\zZlv g _kdhevdh Ihg_d rbnjh\Zgif ngkdhky,md |
Zelhjblf rbnjh\Zgby

Ebl_jzImjz

Hl]g_\ B < :kkhpbzZlb\gu_ izZfylv kj_"u Bkkkl;HppbkhN]g @ Km
Imez G : F =hjyqZy ebgby + L_e_dhf

D : Ydmr_\kdbc fZ] jmd : K N_"meh\ 7
NbebZe N=;HM <H ©GBM ©FWB? \ ] Kf¥F

MA?E MIJ:<E?GBY =B;JB>GH=H
<UQBKEBL?EVGH=H DE:KL?J:

< gZklhys \j _fy ]Ib[jb*gu_ \ugbkebl _evg@_de.

gZoh”yl \k_ [he__ rbjhdh_ ijbf_g_gb_ gzZyjkfl_j "e
N _evguo ijbdeZ”~guo azZ”Zq > @ WIlh kkRymZgh ij
r_ \e_gb_f dhfie_dlmxsbo b bo “hkIimighklvxbk< ]b[jl
ebl_evguo kbkl_fZo bf__Iky \hafh ' ghklv nk|Z3&\db



b *38 gZ h~gm fZIl_jbgkdmx ieZlm < khklZ\ =<D h[uc
kdhevdh \ugbkebl _evguo maeh\ Ijb wlhf ma2a fh]lml
ghjh~rgh_ h[hjm~h\Zgh

ljZzdlbdZ bkihevah\Zgby =<D ihdZau\Z_| glh jzaf_
pbc ih mijz\e_gbx \ugbkebl_evgufb j_kmjkzZfb ~bkdl
kiI\hf b "hklimihf d deZkl_jm ihevah\Zl_e_oc f®Zmuqgbkel

eyo maeZo g_wnn_dlb\gh

;he__ wnn_dlIb\guf ih*oh~hf yley_Iky \\_~<Bb_ \ klj
s_ h~rgh]lh maezZ j_Zebamxs_]h nmgdpbbvmpzz gby
mijZ\e_gby kms_kI\_ggh gb" g_f kihbfhkimael\bkebl
aZ kq_| hlkmlkl\by *38 b bkihevah\Zgby f_g__ fhsgh]

KhklZ\ b nmgdpbb maeZ mijZ\e_gby ]b[jb”gh]h
\ugbkebl_evgh]h dezkl_jz Kfhe _gkdh]h nbebzZezZ F

NmgdpbhgZevguc khklZ\ maeZ mijZ\e_gby =<D n
©FWB2 \ ]| Kfhe_gkd_ ihdZazZzg gZ jbkmgd_

Jbk Ma_e mijZ\e_gby =<D

H~rghc ba ]JezZ\guo az”~zZq j_rZ_fhc gZ maky mijZ\e
jzaf_s_gb_ 1Zd gzZau\Z_fhc ©k_j\_jghc? qzkhh f_g_~
60XUP ih” gZal\Zgb_f VOXUPFWOG ijtIlefhsikydhlhj
mijZ\e _gb_\ugbkebl _evgufb j_kmjkZfb &38\h*38 b 5%
Ablky jZkklZzgh\dZ \ugbkebl_evguo az”"Zqg_ijhéyah\ZIl_e
\'aZ\bkbfhklb hl ijbhjbl_Ih\ azZijZrb\Z_fuaq jl lem@kh\ b

LZd"_ gZ mae_ aZims_g k_j\bk 60XUP'% Gih™® gZa\.
ij_"gZagZqgq_gguc "“ey jZaf_s gby \ [Za_ "Z§%uo gZijl
ihevah\Zl_evkdbo "Zgguo 1Zdbo dZd bkymmgulghc a
Ney bkihevah\Zgby j_kmjku gbkeh h”gh\jaZ”*@gh aZzi
b | »

GZ mijzZ\eyxs_f mae_ jZkiheh _gh nZceh\h_ o0jZgbc¢
\_ 5%, a_jdZebjh Zg _ k ba[ulhgghklvi”y Ig@ dhlhj
jZ[hgb_ ~bj_dlhjbb ihevah\ZIl_e_c "hklmegmn nhijf.



kbkl_fu 1)6 ih k_Ib gZ \k_o \ugbkebl_evgbphmaeZzZ

\Zgguc (WKHUQHW bgl_jn_ck k ijhimkdghlckk_| hc
> @
GZ hl® _evguo ~“bkdh\uo gZdhibl _eyo 58%,' jZkil

hrgh 1)6 ojZgbebs_  ij "gZagZg_ggh_ "ephkR\ebaz
nbebzZeZz

GZ mijzZz\eyxs_f mae_ bf__Iky \hafh ghklv jZaf_s
dbo \bjlmZevguo fZrbg gZijbf_j k ijbf_g_ly _f ijh
ki_q gby 9LUWXDO%R[ Ih”oh” k jZa™_exgghhf j_k
maeZ ijb ihfhsb \bjimZebazZpbb gZ mjh\g_bH¥K iha\
g_kdhevdh \bjlmZevguo fZrbg k jZaebqgufb HK |
ih\ukblv gz~ “ghklv \ugbke_gbc >hihegddl\&¥guf
IZdh]h ihf"oh”~Z y\ey_lky Ih qlh ijb gZkljBchigu\bjlm
mdZaulZ _|ky h[t_f ~“hklmighc \bjlmZevghcijgEfylb
p_kkhjz \ az\bkbfhklb hl Ij [m_fhc ijhba\h~bl_evgh

Ijb gZebgbb g_kdhevdbo k_I|_\uo dzZjl d dZ ~hc \
rbg_ fhgh ihrdexgblvhI?*_evguc(WKHUQHW Bdl_jn_
klmi d \bjlmzZevghc fZrbg_ ih \g_rg_fm ,3 g~j _km \
bkihevah\zZgb f jZaebgguo ihjlh\ ey dZ ~hc ba fZr

LZd dzd \ \bjimZevghc fZrbg_ bkihevam_Iky h[jZ
dZ kdhjhklv h[jZs_gby d g fm ba \bjilmZevghc fZr
g_f ba ohklh\hc HK Bkoh”y ba wlh]h "ey §ghbg d
\j_fy “hklmizZz d nZceh\hc kbkl_f bkihewgagmolky oj
hi_jZlb\ghc izfylb gzijbf_j bkihevamy n®&W®eshiVnx |
eb[h i_j_f_s_gb_ h[jZzaZ gZ 66" "bkd gZijbk jhhhjfZ
kemqgzZ__keb \bjlmZevgZy fZrbgZ jZ[hlZ\Iljk;¥Zahc
i_j_ghkblky ba \bjlmZevghc fZrbgu \ ohklhghbx HK
d g_fm hkms_kl\ey_Iky qg_j_a k_Ilv l|zZdbfesxndpuZahf
j_kmjku ~hklmigu_ “ey k_j\_jZ ;> g_ [m{jhilfth]jZgl
\bjlmzZevghc fZrbgu qglh ihalhey_ | ih*dexgjmv;d h~*g
g_kdhevdh \bjlmZevguo fZrbg

Ojzg_gb_ h[jZaz \bjlmZevghc fZrbgu \ h*ghf nZ
\uihegylv j_]mengh j_a_j\gh_ dhibjh\Kigh_gRkitev
\ 9LUWXDO%R[ f_oZgbaf kha”Zgby Okghfdhdy¢ khQD.
0jZg_gby aZims gg c \bjilmzZevghc fZrbgu Z@yhX e _In
db beb \udexq_gby

LZd dZd gZ mijZ\eyxs_f mae_ g_ ijhbkoh”bl gbdZ
Z lhevdh aZzims_g f_g_ "~ _j j_kmjkh\ 60OXUKyd 60Xl
ky \ hiI*"_evgmx \bjimZevgmx fZrbgm H~*gZslhy \ wl
"bj_dlhjby "hkimigZy ihevah\zZl_eyf khuk rmaétln(ﬁbke

_j_ghkblky \ ohklh\mx HK gZ hI~» _evguc 5%$f' fzkk
|h"0h" \ kemqgZ_ \uoh”Z ba kljhy \bjlmZewhghc fZ
mijZ\e _gby klzZgh\blky \hafh guf [ukljh i_jj\dexqgbl
ku mklZgh\e_ggu_ gh g_ aZims_ggu_ jkde¥h\ZIl_e
sb_j_kmjku \gmljb ohklh\hc HK



>hihegbl_evguf m~h[kI\hf *"Zgghc ko_fu y\Wwey_ Ilky \
h[gh\e gby IH mklZgh\e _ggh]lh \gmljb \bjgZZdvghc fZ

_j ihke_"gb_ h[gh\e_gby [_ahiZzkghklb b ywe@ k\_"b_
IZd dzd \ kemqZ_ \hagbdgh\_gby hrb[hd fh*gh hldZIkt
"msbc jZ[hgbc ©kgbfhd?2 kbkl_fu b k\_klIb \jjZzfydijhklh
fbgbfmfm

JZa” _ e _gb_ \ugqbkebl_evghc bgnhjfZpbhgghc b
xsbo bkihevamxsbo j_kmjku maezZ fh"mey abijZ\e_gb
\bjlmZevguo fZrbg iha\hey | agZgbl_evghzZ¥kh\ukblv

ghklv gzZijbf_j _keb aehmfure_ggbd azZ\edZ_d dexq
=<D \bjlmZevgZy fZrbgZ k k_j\bkZfb 60X UFaxlh 60 XU |
g_kdb g_ kfh _I ih"dexqblvky b ihf_rzZlv jZ4BVv_ ~jm]b

guf fZrbgzf >Zggh_ mI\_J A" gb_\_jgh ebrghckemqZz.
gZkljhcdb k_I_\uo bgl_jn_ckh\ dzd \ kzfhbjdmzkl_j_
Zevguo fZrbgzZo

Ihfbfh bkihevah\Zgby \bjlmZevguo fZrbg ®LUWXDO
j_ \hafh _g azZzimkd kj_"kI\Z dhgl_cg_jbadgpbd_yRFNH
ghlh ~ey jzZajzZ[hldb b aZimkdz ijh]jzff \gmljb dhgl_
) _]lh dzZd k\hx \_jkbx hi_jZpbhgghc kbkl fu 1Zd b
\_jkbb [b[ebhl_d Dhgl_cg_ju h[hkh[e_gu &a¥mmhkd ~jm]
ijhbkoh~bl \ \b”_ hiI~_evgh]lh ijbeh _gby \gmh& ohklh
fh gz iZjzee_evgZy jZ[hlZ g_kdhevdbo dijigb-acg_jh\
\h~bl_evghklv 1Zdhc kbkl_fu [m~_Il \ur galfbijb bki
SLUWXDO%R[ aZ kq_lI | ]h glh HK /LQX]Imeez | ih
aZpbb gZ mjh\g_ hi_jzZp gghc kbkl_fu

Ijbf_g_gb_ hI~_evgh] maeZ mijZ\e_gby dezZkl _jhf
lhevdh ih\ukblv gzZz~_"g Iv b "hklimighklv_kegbkebl _
(e

h
bh
h
hk
kh\ ~ey ihevah\Zl_e_c hle_]qblv jZ[hInh\BRBOgbkljZ]

[_ahiZzkghklv \k_c kbkl_fu gh b \ ij_~_ezadhkeyghlh k_
"hihegbl_evgh jza\_jgmlv jy®» “jm]bo k_j\igkkh \ IThf ¢
kj_"~kI\_ggh g_ k\yaZgguo k \ugbkebl _evgufb az~Zq

Ebl_jzImjz

;hjbkh\ < < A_jgh\ F F N_"“meh\ : K kXdmrh\kghhc ®ZjZddl_jb
Kb d ]b[]b"gh]h \uqbkebl evghlh deZkl_gby Kbkab flu [migZizk
ghkl 5/ KWWS VFFV LQWH®RU LARRPY BIGAK |
NZ1Z h[jZs_ gby
DzZjp_\z ? X DZrdh\kdbc : < EZpbk : HKfHEZgyd&h\g&Xhd : Q_j

gh\ < < R_jrgz\ : : 1ljbf_g_gb_ ]b[jb"ghcc\ufhkkeflul deygh
gbx ijbdeZ”Aguo aZ”~Zq zZwjh]Zah”bgZfbdb y <ukjghebXMjeM K
gzy fzZIl_fzZlbdZ b bgnhjfzZlbdz < K +

Fh]hah\ > G Q_I\_jmrdbg ; G Qmj[dbgh\Z & = FlhjZiebph\Z
gb_ azZ”Zq nbevlijZpbb gZ ]b[jbrguo \uqbkeblBae\v_g«beklleleZo
L_ogbqg_kdb_ gZmdb < +

K +
K\ _gq : : Nanmeebg JLqgq Ogudbg lrﬁl\F)dij’\Zgyzybl«rhlfl
<_klgbd M=:LM 9HVWQLN 8*$%$78
N_~meh\ : K ;hjbkh\ < < A _jgh\ < =bYJdngu‘ckd|Jnupbﬂaebl ev
guc dezZkl j nbebZez GBM ©FWB?2 \ Kfhe gkd9,,, E_adku ~hdeZzZ



gZjh~rghc dhgn_j_gpbb ©Kbkl_fu dhfivxl_jghec ifBERZIGkp? b b
KDFI Kfhe_gkd Kfhe_gkdbc Jhkm~Zkkl\ lgguc nigh\_
\i_qzlb

6OXUP :RUNORDG ODQDJHU 85/ KWINBW[j¥OXWER V FrKH [ZRG

? K Yrbg ZKki F < Q_jgh\Zeh\z fZ] jmdl wHg < “hpeu
NbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kft

IHKLIJH?GB? KBKL?FU BGL?EE?DLM:EVGHC
IH>>?J@DB I1JBGYLBY KLJ:OH<UO J?R?GBC

JZ[hIZ \uiheg_gZ ijb nbgzgkh\hc ih~*_j*d_ 1jZzglZ JNNB

< gZklhys__ \j_fy ~_yl_evghklv hj]ZgbaJZ“be ihk

lky \ha”_ckl\bx [hevrh]h dhebq_kI\Z \k Ihjafh gu:
hdZau\Zxi gZ g__ g_]Zlb\gh_ \ebygb_ b ijbewmyl d
qzZ _fuo j_ amevIZIh\ < k\yab k wlbf \k_ [helky  \gb
\hijhkzf k\yaZgguf k bo mijzZ\e_gb_ < "Xlkghf ke
b ZgZebabjmxlky jZaghh[jZagu _ k|hkh[u ijjbyfu f_|
lby dhlhju_ gZijZ\e_gu gZ fbgbfbazZpbx jbk&k H~"g
ijhkljzg_gguo f_Ih~h\ y\ey |ky kljZoh\Zgbmij2Z¥ggu
e_gby jbkdZfb ij_"iheZzZ]Z_lgZ ieZlghc hikkgh[\t_dlZ gh
gZ kljZoh\sbdZ k p_evx "Zevg_cr_]lh jZaefZ _igkby ihl
gmx kljZoh\mx kh\hdmighklv

< ijhp_kk_ mijz\e_gby jbkdzZfb gzZklh \u”~_&yxI| "\,
ijZ\e gby>@

+ nbgZgkbjh\Zgb_ jbkdzZ hkgh\gh_ gZ h[bki_qg_:
bklhqgbdzZfb ~_g_"guo kj_"klI\ g_h[oh”"bfuo "“ey
ke "~kl\bc jbkdZ b jZzkoh~h\ k\yaZgguo k bo mijzZ\e

+ dhgljhev jbkdz kljhysbcky gZ [Za_ f_Ih~"h\ Kk
fh\ gZijZ\e_gguo gZ mdehg_gb_ hl jbkdadfb ]Jh ijb
aZpbx

KljZoh\Zgb_ bkihevam_Ilky dzd \ i_j\hc 1Zd b \lI

f_lh~"h\ < p_ehf "_ agZqgbfhklv “Zggh]lh kikiHZ[Z mi
fb hij_~_ey_Ilky dhfi_gkZpbhgghc ijbjh”hc dgkigZoh\u
dhlhjzy khklhbl \' \haf_s_gbb ms_j[Z hl g_ZeX]RHijby!
j_amevlzZl_ 1h h[_ki_gb\Z _Iky kijZoh\Woy gZZdk1d h
mjh\gyo hkms kl\e_gby _ _yI_evgthbghLZld}fbf h[j:
Iblv \ukhdmx agZqgbfhklv ~zZgghlh f_lh~ ijkAhevam

e_gbb jbkdzZfb

< kh\j_f_gguo mkeh\byo fgh]b_ hj]l]ZgbazZphb kljh:
ghklv gZ [Za_ ijh_dlgh]l]h mijZ\e_gby g2ZijZydyggh]
aZy\e _gguo j_amevlZlh\ b ihklZ\e_gguo Zgleg cd mk
guo \j_f_gb b j_kmjkh\



Zgghf kemqgzZ_ h[_ki_gb\Z_Ilky
_ZebaZpby ieZgbjm_fuo ihdZaZzZl_e_chhgbkj ~kl\Z
\ kihkh[guo ijbg_klb kZfmx [hevrmx \u]h”m
hem gb_ j_amevlZlh\ Ij_[m_fhlh dZq_klI\Z
kh[ex” _gb_kjhdh\ ihemq_gby j_amevlZih\
wnn_dlb\gh_ mijz\e_gb_ \k_fb \b~Zfb j_kmjkh\
ljb 1Zzdhf ihkljh_gbb ~_yl_evghklb hj]j]Zgbafpbb kljZz
_ I [ulv hkms_kl\e_gh ih jZaghfm GZ jbkkygdd_ ij_"N
gu_ ih”"oh”u kljZoh\Zgby jbkdh\\ \b"_|j_o*gZihpa\e_ghb
dhlhjuo bf__I k\hb hkh[_gghklb b wlZiu

/\

i
pbZlb
i

I+ H+ + N+ A

Jbk =jmiiu f_Ih~h\ kljZoh\Zgby ijh_dlguo jbkdh\

I _j\h_ gZijZ\e _gb_ hjb_glbjh\Zgh gZ idlmhidm ]_
jZoh\h]lh ihebkZ dhlhjuc aZsbsZ_1 hl \k\ _ghjbkdh\ g
guo ihl_jv hl dZz ~h]h dhgdj_lgh]h bo \bfZgdZZd \b*
kv ijhp_kk nhjfbjh\Zgby h[s_]h kljZoh\h]Jh#ihebkZ
Z\blv dzZd jy™ ihke_"h\ZlI evguo wlZih\_ |k¥gkgdic f_
f gz~ _“guf 1Zd dzZd h[_j_]Z_| hl kblmZplrl ijb dh
agbdgmlv ihl_jb k\lyaZggu_ k jbkdzZfb dhuhju_ g_
\ [bag_k ieZzg_ gh \ Ih”_ \j fy b h~gbf ba kZfuo “h
[h\ kljZoh\Zgby ijh_dlguo jbkdh\ \kebkiklebamg Ikly hg

djZcg_ j_"dh

<lhjhc f_Ih” ij_"ihez]zZ_1I ijbh[j_lI_gb_ kiopbZebat
kljZoh\hd ih Ibih\uf ijh_dlguf jbkdzZf < d@gdkfl\_ kljz
iZzgbb fh gh \u[jZlv dZd dhfiZgbx k rbjhdbffkllo dljhf ki
jbkdh\ 1Zd b dhfizgbx dhlhjzZzy [m~_]I _pbbZEbabjh\z
pbyo k ijh_dlgufb jbkdzfb



ljhp_kk dhfi_gkZpbb jbkdh\ \ "Zgghf kemfd_ Zg:
ijhp_kkm dzd ijb ihdmid_ ]_g_jZevghqg kidbZdh\dt
dhlhjuo ~_ 1Ze_¢ jbkmghd Klhbl hif _IbjHy qglh
db ijh_dlzZ fhlml g_ khhI\_IkI\h\ZIlv IbihkuffylbkdZzZf
ih mkeh\byf kljZoh\hc dhfiZgbb Ih _klv hggphfmml |
nhjfmebjh\Zgu kh\iZz~ZIlv ih fgh  _klI\m hoapBbluVzZ fu
N < ijhp_kk_ kljZzoh\Zgby hI* _evguo \b2\xjkkdh\
jZaebqggu_ kljZoh\u_ klz\db Z 1Zd _ hijuie@yxlky r
ljZoh\uo ij _fbc

LZdhc f_Ih”~ ohjhr | _f qlh ihalhey | hjljzgbazpt
s_c ijh_dl “bnn_j_gpbjh\Zlv k\hx kljZoh\imx2iheblb
ihez]z | kljZzoh\dm ebrv hij e _ggh]lhegXxéhjakybkd

X'__W_X(Q

gZb[he__ djblbggufb LZdbf h[jZzahf ~Zghec f_Ilh:
wdhghfbgguf

Qlh dzkz _Iky ijbh[j_I_gby kljZoh\hd ih g_Ibih\uf |
\hjguf mkeh\byf kljZoh\Zgby 1Ih \ ~Zgghf keenqpZ_ Je
khklhbl \ Ihf qlh jbkdb ijb Ahlh\hj_gghklhbv kdkjhg fl
[ufb < ~Zgghf kemqzZ_ ij_ Ihf “h]lh\hj_gbkwklib 1Zd
mkeh\by \uieZlu kljZoh\uo I]_be Z kljZo\\k Kiz\d
ijhg_]lh magblu\zxl iezl_"_kihkh[ghklv kljdomposh_ ]hk)
Abfhklb 1zd _ fh _| hkms_kl\eylvky kljZoh\lZdpw_ i
ebp > @

Lzdbf h[jzahf i_j_” hjlZgbazZpb_c \klZ_lghijhk
dj_lgh]lh f_Ih~Z kljZoh\Zgby ey dZ ~h]h tbfakigm_dlh
gZ_ \ mkeh\byo ZdIb\ghlh jZa\bIby jZaghhdgufaguo
kbkl_f ihyley_I|ky gh\Zy \hafh ghklv j_r_gbh¥"ad¢h[gl
Lzd \ gzZklhys__ \j_fy bf_xlky kbkl_fu hjbkglBjh\Zg
kI\_ggh gz mijZ\e_gb_ jbkdzfb Z fgh]b liyhlgZzffgu_
ijZ\e_ggu_ gZ mijzZ\e_gb_ ijh_dlIZfb b hj]BgbalZpb_«
fh*"mev "ey bo ZgZebaz =ezZ\guf fbgmkhffihnhh[gh]h
"me_c y\ey_Iky hikmlkI\b_ iheghp_ggh]ldbf iplZzgbaf
gylby j_r_gbc \ ijhp_kk_mijz\e_gby jbkdzfb > @

J gb ~zZgghc ijh[e_fu fh _1 [ulv ~hklb]gmlh it
bk|hevah\Zgby kh\f klgh k nmgdpbhgZehfgkhkkjlb f ih
kdzfb f_oZgbaf jZ[hlu wdki_jlghc kbkl_ful dElhjzy
hkgh\Zgbb aZeh gghc [Zau agZgbc kijh]Jghabjh\Z]
jbZglu jza\blby kh[ulbc b ij_~eh blv hij_~"eyggu_
dZ ~"h]h ba gbo> @

Lzdbf h[jzahf "ey Ihlh qglh ijZ\bevgh hifjuc*_eblv
f_Ih~ kljZoh\Zgby jbkdh\ Z 1Zd _ kihkh[og_EZHbgh\Z gt
bkihevah\zZlv bgnhjfZpbhggmx kbkl_fm jihbfijj-fh”_e!
klz\e_g gZ jbkmgd_

DzZd \b~rgh ba jbkmgdZ ~ZggZy kbkl_fzZ bf_eb ~\Z h
sZ "Zgguo |I_j\h_ nhjfbjm_fh_ hl*_ezZfb\h2&jXZhldb
b [mo]Zel jbb ij "gZagZqg_gh ~ey k[hjZ \& _kdheecZgh



Jbk Fhr"_ev bgl_ee_dlmZevghc bgnhjfZpbhgghz kbkl_fu
g_gghc "ey hij_~_e_gby f_Ih~h\ kljZoh\Zgby jbkdz b j_2Z]l

bgnhjfzpbb h ijh_dl_ <lhjy [ZaZ ~Zgguo fKipbklthysZy b
ihklmizZxs_c¢ hl wdki_jlh\ b ZgZeblbdh\ ojZjghl jZaghh
eh™ _gby g_hij_"~ e _gghklb b h]jZgbqg_gby

< [ehd_ ZgZebazZ jbkdh\ gZ hkgh\Zgbb k\_&_gbc i
jZkkfhlj_gguo ojZgbebs ~Zgguo ijhbkohBfHkVj f ggh
ghc ZgZebau jbkdh\ dhlhju_ ijh\h~ylky gZ aggh\Zgbb
f _ Ilh~"bd gZijbf_j ZgZebaZ hldehg_gbc gkédbloXklbq_Kk
ZgZebaZ nzZdlbg_kdbo "Zgguo ZgZebazh\gbh hkgh\_ w¢

< j_amevlzZl_ 1Zdh]h ZgZebazZ \uyleyxlky \hafh gu
bklhggbdb jbkdZ bo klhbfhklv gZ hkgh\zZdhy q_]h |
djblbggu_ “ey hjl]ZgbazZpbb jbkdb < ~Zevhgycih f wlZ &



kimizxl \ Im qzZklv kbkl_fu dhlhjZy ihkljhghgaZfzZzgZz h
wdki_jlghc kbkl_fu A”M_kv gZ hkgh\Zgbb jZghZ[blZg
jZ[hg_c [Zau ~“Zgguo ih kj_"kI\Zf [ehdh\ jXkgh I1Z b
NZ \unrZxlky j_dhf_g”~Zpbb ih \u[hjm f_Ih"2 kg gamoh\Z¢
jbkdh\ b k|hkh[h\ j_Z]bjh\Zgby gZ gbo >ZZglky k\_’
klh deh\h"bl ey ijh_dlz dahlhjigb gz &
h_ j_r _gb_ ih mijZz\e_gbx jbk&zfb b
u \k C dhfzg”u ih mijzZ\e_gbx ijh_dl
f m jmdh\h”~bl_ey ijh_dIZ igycey_ lk
Ibjh\Zgguc gZ mijzZ\e_qgihh-jbkdZ1

jb_g h
1Z \u[hjZ f_Ih”"Z bo kljZoh\zZgby b kihkh[Z h{ Z]bjh
k| gb\Z | \hafh ghklv khdjzZzs_gby g_ij _~\bkgfguo j

_gby kl _i_gb g_hij_"~ e _gghklb \ ijhp_kk_ ~_yl_evq

Ebl_jzImjz

=Z[h\Z ? : KljZoh\Zgb_ dZd f_Ih” mijateg hgiby 7 btk ckzhifbb mW
< % K +
X"bg =< H \Z ghklb jZajZ[hldb Z\IhfZIbamjih)\Z\egtgd kbkkdZ
fb =< X"bg : G N_hnZgh\ L_ogbqg_k&hbghKimebgbyZgb _
_"bghf wdhghfbg_kdhf ijhkljZzgkl\_ k[hkkibt kdiZ¢_azhlggihc gZr
gh ijzdlbg_kdhc dhgn_j _gpbb k f_""mgzZjhdglufibgd@dak]lb_f ++?
K +
EZ\jmobg < K N_~meh\ : K F_Ih” g_qg\Ho8B]hely[jZhgh]h i\
A_jdb ijbgylby j_r_gbc G_cjhdhfivxl_juwfjgajgdhldzZ ik

+

>eb F B =bfZjh\ < < B\Zgh\Z B < B_LbjZjobplgpukdhbh frebvley
mijZ\e_gby |_e dhffmgbdebhgguf Ij Nijbpabh\fuo H@wmihgefb
q_kdbo bkke "h\Zgbc <



K?DPBY F:L?F:LBQ?KDH? FH>?EBJH<:GB?
< IJHFURE?GGHKLB WG?J=?LBD?
B WDHGHFBD?

< < :fyl]z klm~ jmd E < —Z’\Zkng dn f
KI[=M ] KZzZgdl I_I_j[mj]
IJBF?G?GB? F?LH>H< F:RBGGH=H H,; Q’7GBY
< 1J:DLBQ?KDHC >?YL?EVGHKLB DH :GBC

Kh\j_f _ggh_ jZa\blb_ bgnhjfZpbhgguo | _ofgleh]bc b
gbkebl _evghc | _ogbdb \u\_eh \azZzbfh” _ ckjibpbdp_eh\
gZ kh\_jr_ggh gh\uc mjh\_gv >hklmighklv dgZgbc \ |
Ih*Zjy bgl_jg_Im ihalhey | gZclb hi\_lu [jgZdthq_ kdb |
ijhku qglh mki_rgh fh*_| [ulv bkihevah\Zgh\ “enbdg_~j gl
jZzajz[hlhd \ ijZzdlbgq_kdhc ~_yl _evghklb IdhfiZighe Ke 4
th \hajZkIszZy dhgdmj_gpby \ Ihf gbke c tkA_bgnhjfz
j_ 1zd"_ \ugm ' ~Z_1 dhfiZzgbb bki hevah\va\gﬂn\leyd ogh
khojZzg _gby dhgdmj_glhkihkh[ghklb b ~hdiub pgkycihklz\

Mklhcqgbluc bgl_j_k d gh\uf f_Ih”~Zf h[jZ[hldb bgr
\ qZklghklb d i_jki_dIb\guf f_Ih~"Zf fZrbggthlh h[mq_
\ua\Zg ih~“h[gufb |I_g~ _gpbyfb D Jez\guf ijZbfms_kl
ljb\Z_fuo f_lh~h\ fh gh hlg_klb bo mgb\_jkgbvghklv
jm_fhklv Lzd gZzZijbf_j g gbdZdhc jZagbgdh\ ba dZ«

o —|

ihklmiZ | bgnhjfZpby b [he__ Ih]lh kh\k Zl\g_hh[yaZl
gzf wlZ bgnhjfZpby F_Ih~u fZrbggh]h h[m@gZ[gby iha\h
lu\Zlv bgnhjfZpbx ba jZaebqguo h[eZkl_ ctkiiza ~h\zZg
eyy g _h[oh”bfu_ ey [bag_kZ hl\_1lu

P ev "Zgghlh gZmqgh]h bkke "h\Zgby addexqZ Ik
pbb ijZzdlbg_kdbo ijbf_jh\ ijbf_g_gby f_Ih”h\ fZrbg
gby < jZ[hl_ ij_"~klZ\e_gu hkgh\gu_ j_ZeagtuZqgbZdlbo
k dhlhjuf dhfizgbb klZedb\zZxlky \ k\h_c "“elyl-_evghklk
gu j_dhf_g”~Zpbb ey bo j r_gby GZijZ\e ggb*h"Zevg_
\Zgbc khklhbl \ jZajZ[hld_ ijZdlbq_kdb ijoZedtafhc fh"
NZgguo \dexqZxs_c \ k_[y we f _glu mijZz\e_gby bo d

IhklZzgh\dZ dezZkkbq_kdhc azZz~Zgb fZrbgghth h[mqg_
ky \ ke_"mxs_f imklv bf__Iky g_dhlhjh_ fghl_kI\h h]
\_Ih\ GZ hkgh\Zgbb bf_xsboky h[t_dlgXxs hi\fdh\ h[m
_kl\h _h[oh~bfh gZclb g_dhlhjmx g_baVv fklgywx az\b
gbf b b Ij AklZ\blv _z \ \b”~_ ZelhjblfZ dhlhhuecogZ hk
h{t_dlh\ |_klh\h_ fgh _kI\h \u~rzZ\Ze [u Hlbbluk\ khhl
gz

cr" _gghc az\bkbfhklvx > @
< h[s_f kemqzZ_ azZz~ZqZzZ fZrbggh]l]h h[mqg_gby k\h”b

(7]
—

m



¥ Mykg_gb_ b nhjfmebjh\dZ ihklZ\e_gghc azZz~Zqgb
f Ij_~h[jz[hldZ ~Zgguo
¥ Ihkljh_gb_ fh~_eb
¥ K\_~ gb_ fh*_eb d azZz”~Zqg_ hilbfbazZpbb
¥ J_r_gb_ ijh[e_f hilbfbaZpbb b i_j_h[mqg_gby
¥ Hp_gb\Zgb_ dZq_kI\Z j_r_gby
I <g_"j_gb_ bwdklemZIZpby
Kms_kli\m_| fgh kiI\h dezZzkkbqg_kdbo az"by fZrb¢
hragzdh \ "Zgg c jZ[hl_ fu \u~_ebf az”zql_qg@b[he _
sh_ky gZ ijzdlbd_ > @
Himqgq_gb_ k q | _e f
D aZ"qu de kkbnbdebb
azZz”"Zgb \hkklZzgh\e_qgby j_]j_kkbb

E

F az~Zqgb jzg" bjh\ gby

G az”Zgb ijh]Jghabjh\zZgby

Himg_gb_ [_a mqgbl_ey

D az~ZqgZ deZkl_jbazZpbhb

E az”~ZqZ ihbkdz ZkkhpbZzZlb\guo ijZ\be

F azZ~ZqZ nbevljZpbb \u[jhkh\

G az”zZqZ ihkljh_gby ~h\_jbl_evghc h[eZklDb
H azZz”ZqgZzZ khdjZs_gby jZaf _jghklb

| az”~ZqzZ aZiheg_gby ijhims_gguo agZqg_ghbc
QZklbggh_ h[mqg_gb_

Qlh[u ihdZaZlv mgb\_ ]k evghklv jZkkfZlijj|zZz _fuo
\_7~zf gZb[he__ yjdb_ ijzdlbg_kdb_ ijbf_jurfbd jZae
guo h[eZkl_c > @

AZ~"Zqb deZkkbnbdZpbb

D Az~ZgzZ f_~bpbgkdhc "bZ]ghklb b hij _~ e

E AZ~ZqgZ dj_"blgh]h kdhjbg]Z \ [Zgd_ebij_"_¢
_glz

F AzZ~rZqZ ij_"kdZazZgby hllhdZ deb_glhY \haft
g _glh\ \ | e dhffmgbdZpbhgguo dhfizgbyo

G AzZ"NZqZ dZIl_lhjbazZpbb I_dklh\uo Ahdmf_glh

H AzZ~"ZqZ jzZkihagz\Zgby kbf\heh\ b I_dklh\
AzZ~Zqgb j_]j_kkbb

D AzZ7~ZqZ ijhlghabjh\Zgby klihbfhklb g_"\b bfh

E AZ7~ZqgZ ijh]l]ghabjh\Zgby h[tzfh\ ijh*Z"
AZ"~Zqb jZg bjh\Zgby

D Az~ZqZ ng‘bjh\Zgby ihbkdh\hc \u”rzZqghb

E AZ~ZqZ jZg bjh\zZgby \ j_dhf_g~Zl_evguo kb

Lzd" mklhcqb\Zy azZbgl_j_kh\Zgghklv dhfiZghb
f 1hA"Zo h[jZ[hldb "Zgguo hkgh\ZgZ gZ ijubfdhs kl\Z
iZgbb kihkh[gu ihemqgblv hl bo bkihevah\Zmgby H
s_kI\hf f_Ih~h\ fZrbggh]h h[mg_gby yleyxhkyudhgdj
\ \b”_ gqbk_e ]jmii dzZl_]lhjbc gZ g_ \lggaZ-Yhqggh



>Zgguc Zki_dl i
Ibq kdb_ az~zZgb LzZd
Ibibgguo ijzdlbqg_kdbo
iZgby b gZrb j_dhf_g
fhsvx dhlhjuo "Zggu_

NZpbb
azZ"Zqb fhiml

|.
j

halhey_
gZijbf_
az"Zq

dhfizgbyfijz
\ 1Z[ebpbf j

ih f
[ulv j_r

LZ[ebp

k dhlhjufbykthédb\z
IhAZf fZrbigghlh hTm
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rZlv dhg
uj_"klz\
[

z

ljzdlbq_kdzy az"z

N Z J_dhf_g~*m_fu_ f_1lh

u

<hafh ghklv ijb\e_q_gby
gby deb_glZ k kZfufb-
ljZz1zfb ~ey dhfiZzgbb

b MZAZdZ deZkkbnbdZp
gbadlbfBq@ZdeZkl_jbazZph

b b
b

MijzZ\e_gb_ \azZbfh”_ckH\
_glhf gz hilbfzevghf mh
[_evghklb

bt AX~d@D ihbkdZ ZkkhpbZ

\p Az khdjZs_gby jZla

Ib\guo ijZ
f_jghklb

<hafh ghklv hlghkblvky
deb_glm dzZd d ebgghk
gufb \dmkzZfb b p_gghk

df dXZ~@fqr deZkkbnbdZp
& ARZMZdhd deZ kl_jbazZpb
yHfPAZ~rZqZ jZg bjh\Zgby

b
b

b

<hafh ghklv ij_~kdZau\Z
gb_ deb_glh\ b
jugdz

hkgh\gu|

It PhA~rZqZ ijh]lghabjh\Zgh
l_g”_gpbb

y

<hafh ghklv
\Zlv kdjulu_
fhklb

\uyl\eylv b
hlghr_gby-

bkAE~ZZ \hkklZgh\e gb
b az\bkb

y j_li_kkl

AgZqgbl_
j_deZfm

evgh_ kgb ™ _gb_

f AZ~"ZqgZ deZkl_jbazZph

iz bahvhgZgkkhdjZs _gby jZla

f jghklb
b

Kgb _gb_ mjh\gy hi_jZp
kdz

Y HgMBETMZGE ijhjghabjh\ZgH

y

N"gZdh "ey ijbf_g

gh hjJzgbah\Zlv jZ[hIm

gby hibkZgguo
k "Zggufb dhfiZzgbhz

ih"oh~h\ g_h[o

®ZgbgZy

0jZg_gby jb WHH\Z‘gh glhfu \ dhfiZgbbhjkfhlZeb g.
pbZebklu ih h[jZ[hld_ “Zgguo gh b ki_pbbebklu \ukl
dZpbb kihkh[gu_ ijh\h~blv dZq_kl\_gguc ZglZeba "z
klz\blv [bag_k az”~Zqb hij_"_eyxsb_ ih*"ohdu 4 ZgZe
I1Zzd>_ m\_ebgb\zZIlv p_ ggthV|JhAdeh\dthgbc

Fghlhh[jZzab_ f_Ih~h\ fZrbgghlh h[mqg_gby \ul_dZ_
ghkl_c¢c g_iheghlu bJZathh ghklb \oh~gugZ%Zgguo
ghh[jZzaby j_rzZz fuo ijzdlbg_kdbo az~Zq jdbakpqgguo i
eZkl_c gZmdb b |_ogbdb GZ hkgh\Zgbb \uyhi_j _qgbk
kr"_ezZlv \u\h® h |Ihf qglh h[ezZklb ijbf_g_gbgbyZrbggh
AhklZlhggh rbjhdb qglh Jh\hjbl h[ ZdImZevgthklb b \
Ibg_kdhc agzZqgqbfhklb ~Zevg_ _crbo gZijzZ\e_gbc gZi
\Zgbc



Ebl_jZImjz
ODFKLQH /HDUQLQJ >We_dljhgguc | RBIFKQQHBOHDUMWQJ 4
h[jZs_gby
&RXUVHUD >We_dljhgguc j_kmjk@ H3bBD RKWWSYI|ZZR[4ZSR Y

:H :nZgzkv_\zZ fZ] F: Rezizdh\ fz] \ jond g B h¥pdbf
_ehjmkkdh Jhkkbckdbc mgb\_jkbl_I JvFh]be_

HILBFBA:PBY IE:GBJH<:GBY IJHBA<H>KL<:
G: HKGH<? BFBL:PBHGGHC FH>?EB

hjbb mijZ\e_gby khpbzZevgh wdhghfbg_kdbf
hlby ihklZgh\db b r gby az”~Zgb mijENBphby \c
h™ fh~ _ebjh\Zgb_ > @ >ey kha”Zgby mina\ dlb\¢
by hjlZgbazpb_c jZajzZ[hlZgu fZI_fZIpg "jb _ f
ylby mijZ\e_gq_kdbo j_r_ghbec j_Zebamxsbo n
y hjl]Zgbazpbb kibfmebjh\Zgby b ytkdlkh&Wwhfmi
delmjhc hjlZzgbazZpbhgguo kbkl_f fthgbhZImpb
gghlh b bgnhjfZpbhgghlh mijZ\e _gby > @

|jb jZajzZ[hld_ [Zah\hc bfblZpbhgghc fh™_eth ;BF
jh\Zgby ij_”"ijbylby \ khhI\_Ikl\bb kh kIZghEyLa‘nm 053
\Zg kbkl_fguc ihr"oh” d ZgZebam keh ghc fifgh]lhmijk
JZKkkfhlj_gu ijhp_kku kgZ[ _gby hjlZgbaZzZpllbilZhbe
ijh"mdpbb b mijz\e_gby nbgzZgkzfb ij_"ijbylbyh "Z¢
hdjm ' Zxs_c¢ kj_"u > @

Hiul wdkiemzlzZpbb ;BF gZ ij_"ijbylbyo J kim[et
ihdzaze g_ h[oh"bfhklv bkihevah\Zgby e¥Yegb j
jh\Zgby g_kdhevdbfb ihevah\Zl_eyfb b ithbkdz hil
gby H7"gbf ba iml_c j_r_gby az”"zZqb kha~2gkghfgh

i
he

ol

\_jkbb ;BF y\ey Ilky __ ij_"~klz\e_gb_ \ \b~Aglh [ ij
iha\hey_l ihemqgblv ke_"mxsb_ ij_bfms_kiljaZehbki
"_gb_ g_ azZ\bkbl hl iezZInhjfu gZz ththc tb1gkiZ[m" I
ke_"klI\b yley_lky djhkkiezZInhjf_gguf " piylery [k
j_ ZebazZpbb jzZaljzgbq_gby ijz\ ihevah\®l hd_bol az
jhe ¢ 1jb wlhf ih\urzxlky 1j_[h\Zgby d gZ%ghghklb
j_ZebazZpbb fh~_eb b kj_~kI\Zf hilbfbazZplhbg-_qglh Ij
gby ijhp_"mju |I_klbjh\Zgby dZd kZfhc bfblliZptbhggh
kj ~ki\ ~ey ihbkdz hilbfZevghlh j_r_gby

GZb[he__ ij_"ihglbl_evguf \Zjbzglhf y\eyr |ky Z
\Zggh_ I_klbjh\Zgb_ | d nmgdpbhgZe ijjzenkygby
vguf baf_g_gbyf \ oh”_ wdkiemzZ|Zdpbb fh’
Iky [hevrhc gZ[hj \oh*guo b \uoh™guo "Z
gbgb\z_1 ~hklmi ~ey ihevah\Zlbgge_ bf_

o

~

>0

. @
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o)
|_|3m_



jheb qglh ih*jZamf_\Z_1 ijbf_g_gb_ |_ogh¢hQhb +6HF)
kljZzl_1bb I_klbjh\Zgby “~ey ijh\_jdb [_ ahiZnghddb Kbkl
Ney ZgZebazZ jbkdh\ k\lyaZgguo k h[_ki_wohgH®Z 4§ eh
azZsbl_ ijbeh _gby Zl1Zd ozd_jh\ \bjmkhggg]_rkz\@dpbh(
kilmiz d dhgnb”~_gpbZevguf "Zgguf

>ey ijh\_~_gby Z\lIhfZlbabjh\Zggh]lh I_klibjHkXgby b
BURWUDFWRU =+ ijh]jzffZz ~ey aZimkdZzZ IhkIfe\uo kp_g
ihevamxlky HQG WR HQG I_klu dhlhjul epghkyx!l ihk
A _ckl\bc hl gZqgqzez |_klh\h]h kp_gZjby ~fev o az\_ji
\uiheg_gby khklhbl \ Thf qlh[u hij_~ eblbfkBkb_fgu_
b 1Zjzglbjh\Zlv dhjj_dlghklv \azbfh”_ckl\lgyZfb *m dl
I_klbjm_fhc kbkl_fu

lib gZibkZghb HQG WR HQG |_klh\ ~ey ijpetZ gby bk
[ehg ijh_dIbjh\Zgby 3DJH2EMHFW ihfh]ZlwsbmiBddZikme
\ZIv \ _*bguc dhfihg_gl jZ[hlm k hI*_evgklfZ gbeuf _glZfk
qlh iha\hey | mf_gvrblv dhebqg_ki\h dh"Z b_ mdjmklblv _]h

Gb*_ ijb\_~_g ijbf_j kdjbilz |_klbjh\Zgby ydhlhjuc
| debdZ[_evghklv \dez~hd b khhiI\_Ikl\b_fbbmgZa\Zg
kibkdm

AZieZgbjh\Zgguc i_j_q_gv \deZ”hd gZoh”gplky \ ij
ghf MVRQ nZce_ b \u]Jey”bl ke_"mxsbf h[jZahf

© =+ a ofi #2 0©Og 'aaoou #a
©0 #2 Of1 #2 ©0 # a o006 a aou
]

>ey bkihevah\Zgby rzZ[ehgzZz 3DJH2EMHFW kha
3DJH2EMHFW kh”_j"Zsbc \ k_[_ bgnhjfZpbo4lZ \deZ"
[hlu k gbfb

const tabs = element.all(by.css(‘.mat-tab-labels .mat- tab-label’));
const tabsContent = element.all(by.css(‘.mat-tab-body-wrap per .belsim-
simulation__tab-content’));
module.exports = {
getTabsCount: () => {
return tabs.count();

clickAllTabs: () => {
return tabs.each(tab => {
tab.click();
browser.sleep(500);

»;

getTabsNames: () => {
let tabsNames = [];
return tabs.each(tab => {



waitForElementAppearance(tab).then(() => {
tab.click().then(() => {
tab.getText().then(text => {
tabsNames.push(text);
»

D
D
D-then(() => {

return tabsNames;
»
}
}
function waitForElementAppearance(element) {
let EC = protractor.ExpectedConditions;
UHWXUQ EURZVHU ZDLW (& SWKIWAIQFH2" HOHF
UHWXUQ EURZVHU ZDLW I HOKREQW ILW'UXB8
P.catch(() => {
FRQVROH ORJ ©OHOHPHQW LV QRW GLVSOL
return false;
M
3

Kdjbil kh” _j"Zsbc \ k_[_ aZimkd |I_klh\ gZoh”~bll
nZce_ b kh”_j°bl \ k_[_ ke_"mxsbc dh~*

let tabsPage = require(‘../page-objects/tabsPage’);
let expectedTabsNames = require(‘../mock-data/tabs-names’);
GHVFULEH pFKHFN WDEVT A
LW pFKHFN RI WDEVY oA
browser.get(‘http:/localhost:8880/’);
let tabsCount = tabsPage.getTabsCount();
expect(tabsCount).toBe(10);
»
LW pFKHFN WDEV QDPHVT 1A
let tabsNames = tabsPage.getTabsNames();
expect(tabsNames).toEqual(expectedTabsNames);
»
»

lhke_ gZibkZgby hl*_evguo kdjbilh\ hgb kh[bjZx
gZ[hju ~ey \uiheg_gby

GZ wlzZi_ bkihevah\Zgby b bkke_"~h\Zgby kfblzZpt
gbdZ | g _h[oh~bfhklv \ bamqg_gbb _  k\hckdb *ey
jh\ZZzgby qlh \ujz Z_Iky \ gZoh *_gbb agZ¢_egbc iZj
h[_ki_gqb\Zxsbo wlb k\hckI\Z Ijb j_r_gbb deZkkz i
gZklh bkihevamxlky f _ITh”u hilbfbaZpblkemigglk\ghggu
ihbkd_  <Z gufb ijbagzZzdzZfb ~Zggh]h deZkklkyZe]hj
mgb\_jkZevghklv b ijhklhlZ ijbf_g_gby d d¢lygdbolgh
ijbf_g_gby 1Zzd" _ Ij_[m_Ilky ijh\_~_gb_ I_klbjh\Zgby



F_IhA "bnn_j_gprevghc wl\hexpbb = h”bg- ba f_Ih
hggh]h fh~_ebjh\Zgby ij_~gZagZq_gguc “ely j_r_gb
f_jghc hllbfbaZpbb WIh ijyfhc f_Ih” hilbfbehZpbb Ih
_lh jZ[hlu g_ [m_Ilky \uqbkeylv agZq_glewdhhba\h”
agZq_gby p_e_ \hc nmgdpbc > @

>ey ijh\_jdb kj_~kI\Z hilbfbaZpbb gZ hkgh\_ Ze]lhjl
j_gpr vghc w\hexpbb bkihevamxlky | _kBDUWNmMgd]
'URS :DYH (JJ &UDWH 'L[RQ 6]HJR |_j _ebken ggu_

Iky ki_prevgh Ney | _klbjh\Zgby Zelhbblhtk\ghilZlgfbaZy

X
guo gZ kemqgZcghf ihbkd_
Hij_ ~ e _gb_ “ey nmgdpbb '"HNNHU $DUWYV

Dekker Aarts(x,,x,)=10°x{ +x; — (x] +x3)*+107 (] +x;)*
—20<x,<20, i=12
=eh[Zevguc fbgbfmf wlhc nmgdpbb
Dekker Aarts(x,,x,)=-24777](x,,x,) = (0;£15)
Hij_~ e_gb_ ey nmgdpbb URS :DYH
Drop_Wave(x,,x,) =—1+(cos(124/x] +x7))/ = (x] +x2)+2
—5.12<x,<5.12, i=1,2
=eh[Zevguc fbgbfmf wlhc nmgdpbb
Drop_Wave (x;,x,) =—1|(x,,x,) =(0;0)
Hij_~ e _gb_ ey nmgdpbb (JJ &UDWH
Egg(x,,x,) =X +x; +25[sin’(x,)+sin’(x,)] ]~5<x,<5,i=12
=eh[Zevguc fbgbfmf wlhc nmgdpbb
Egg(x,,x,) = 0] (x,x,) = (0;0)
Hij_~ e _gb_ ey nmgdpbb 'L[RQ 6]HJR
Dixon_Szego(x) =4x* —4x’ +x* -5<x<5
=eh[Zevguc fbgbfmf wlhc nmgdpbb
Dixon_Szego(x)=0.0|x ={0;2}

>ey ijh\_~ gby bkke_"h\Zgbc bkihevahlphgkyk dhfivx
khjhf ,QWHO &RUH L 0 b =; HAM ih” mhjZ\e_gb_
kbkl_fu :LQGRZV ljb ZgZeba_ gm\kI\h\_gvighklb i

d

jblf g gm\kl\bl _e g d wlbf izjzf |jzf ~ey mkvo nmg
&5

IZlu bkke_"~h\Zgby gm\kl\bl_evghklb izjzf Igh\\)
I1Z[ebp_

k
&5 ZelhjblfZz "bnn_j_gpbZevghc w\hexpbb [uéh hif_q
b



LZ[ebpZ + J _amevlZlu bkke_"h\Zgbc gm\klI\jH\ evghklb

_Dgr}V‘;%r}ggg(ﬁjjjh_yslg\hzkl—ﬁ\[lNI[-|U $EUUE?\S[\[D H(J[J g[Luc WlJ-[R[Q 6]HJIR
) gbgR
Lzdbf h[jzahf ij_AkiZ\e_gZ gh\Zy |

_ogheh]by
bfblZpbhgghc fh”"_eb b hilbfbaZpbb ieZgbjh\Zgh
gZ hkgh\_ wlhc fhr_eb h[mkeh\e_ggzZy ~ iy _[kIZ\
ijbeh”_gby Lj_[mxlky “hihegbl_evgu_ "_\&kdblxy ih
bfblZpbhgghc fhr_eb b kj_~kI\Z hilbfbazZpbb

Ebl_jZImjz

Gh\bdh\ > : KljmdImjZ I_hjbb mijzZ\e_gfb &k hipdzfédv g h kw dftz fb

MijZ\e_gb_ [hevrbfb kbkl_fzfb < + K +

Gh\bdh\ > : L_hjby m|JZ\e gby hjl]Zgb&Zpbhgguf®d” kbkkif b
A"hi F Nbafzlebl
Ydbfh\ : B L ogheh]by bbeZpbhggh]h fhf _reijjh\eZ goghyy kipli
fure_gguo ij_ "Ijbyle fhghljZnby Fhlbe_Wmg_lehjmk £Jhk k
IZgI e \': < >fbljZzdh\ B N Ijbf_g_gbgpgbkhe'zghbnm\hjexpbb
_1h fhabnbdzZpbc \ az~zZq_ ihbkdZz hilbfZekdjh]lg ufbjz\ el gbb/ b
gbjh\Zggufb kbkl_fzZfb GZmqgguc \_klgbd F=KM =:

K <hcpbpdzy kIim~ jmd < < ;hjbkh
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] KfF

KIHKH; >EY BAF?J?GBY F:KKU @B>DHKL?C
JJAEBQGUO J?A?J<M:JH< K IJBF?G?GB?F
BKDMKKL<?GGUO G?CJHGGUO K?L?C

< gzZklhys__ j_fy kms_kI\m_1 fgh'_kI\h kihkh[h
fZkku gh ijb g_hfoh~bfhkTb ihemqg_gby ~Zglguo h °

\hagbdzxl| ijh[e_fu dhlhju_ g_ iha\heyxl [B&gh ijhl
ju d hkgh\guf + hlghkylky baf_j_gby [hevmbZjuh[t_fl
bf_xsb_ ]J_hf_ qu_kdb keh gh \uqbkey fmxljnehjfm |
[m_Iky mgblu\Zlv b \gmlj_ggb_ \kljh_ggu_ we_ f_g

>ey bkdexq_gby [hevrbgkl\z h[fe f hljZzkeb ijtf

klb ijb baf_j_gbb fZkku \b"dh]h \ s_kI\Z bkiheval



kihkh[u > @ WIlh g_ iha\hey_1| iheghklvxghujZinlZIlv il
jv_ Hkms_kl\e _gb_ dhgljhey bkihevah\Z@gghlkehkujvy
mq_klv gZgZevgu_ "Zgg
ljb baf_j_gbb fZkku “bAdh]h \_s_kI\Z dz&lijzZ\beh
IjZ"bpbhggu kihkh[u dZeb[jh\dZ ]jjhthkiBh\adhb mkl
g_f ju ihiez\db \_ku Bf _xlky h]jZgbq rgab\%eyihlhju
x| gylv ihd aZgby k wibo kbkl_f IZd dZd\(d!Z "h_ be
gbc \hafh" ghklv jZ[hlu k “lygchtek [y fb t
ThA dhklb h[ezbzZx!| ki_p
_ g_ iha\heyxl bkihevdﬁ‘\lZI’\‘/eVbih\u
wlbo \_s_kI\ WIh \ k\hwghg_j_"v
emqg_gbb J_amevlbjmxsbgchk\IZbgguo ‘
q_klv 1zd dzd ijb baf_gyxsboky hd
_ kI\Z lzd" _ fhlml ij_h[jZah\Zlvky
Fghlb_ kihkh[u iha\heyxl mqblu\ZIv Ih vkiq dhjj dl
emqg_ggu_ baf_j_ gby gh ijb wihf dz ~uc jZav”~Z"_ ijb
ghf baf_g gbb \g rgbo mkeh\bc g_ h[oh’\bthkkx k_Iv
ih” wih baf_g _gb_ ihwlhfm [ueh ij_"eh’ _glmbkkiheva
kI\_gguo g_cjhgguo k_|I_c dhlhju_ iha\hayh”*aivhfbgzl
dhjj_dlbjh\dm g_ ih~\_j]Zy baf_g gbyf gZpZfevgh aZzZ:
lju Lzd _ \u~”\b]Z_Ilky ij_"~iheh _gb_ bo blih@lvah\zgb
kl_c jzaghc iehlghklb b bo \ha~_ckl\b_ gZg®hpw_Idh az
fdhklb
Baf_j_gb_ fZkku "b~dh]lh \_s_kI\Z 1Zzd _ fh _I [ulv
\e_gh jZaebqgufb kihkh[Zfb b k ijbf_g _gb_fl jZaghh][j
baf_j _gby gh ijb wlhf g_ h[oh"bfh mqgblu\zhv-h~gh\j_
kiI\h ihdZzazl_e_c¢ dhlhju_ fh]lml gylvky fAi ajZz\bkbfhk
Imju ZIfhkn_jghlh ~Z\e_ghby obqu kdh]h KIRKIZ\Z " b
lib bkihevah\Zgbb \u[jZgghlh ~ey hij_~ e [gghlh f_
baf_j _gby Ij_[m_Ilky kh[ex"_gb_ hlyazl ekipudZdj hklt
dzd "bArdhklb fhlml [ulv b hiZkgufb “ey “badim q_eh\_
gm 'gZ Z\IhfZlbazZpby ijhp_kkZ baf_j_gby \Zkky “b~db
m~"Ze _ggh]lh mijzZ\e _gby kbkl_fhc b khdjgsrgblyydhglzZ
jbkdh\ ijb ‘azbfh”_ckl\bb k \j_~ghc kj_"hotrbhhemq_c
fuo “Zgguo
JZaebqgu_ kihkh[u baf_j gby fZkku "b~dbo \_s_ Kkl
gh \ gbo g_ [ueh mql_gh khklhygb_ hdjm Zxs-]h \ha”_
eh ijb\_klb d ihemqg_gbx g_"hklh\_jguo *"Zjggbo |Ihqggh
g_ “he gZ ihkljz~Zlv b hl iehlghklb b ihwlhgffim [ue jZ
\uc kihkh[ dhlhjuc ihalhebl mq_klv jy~ ijjiZ[ebd_Bf_xlk
K
g
a

Z
f

gby ijb jzajz[hld_ kbkl_fu ihwlhfm [ueh ajhVzdk™_gh
bkdmkklI\_ggmx g cihggmx k_lv 1Zd dzd ks _ijbf_ g
\j fy gzb[he__ i_jki_dlb\gh b iha\hebl jzfhlglv k j
kh\_jr_gkI\Zfb kbkl_fu Hkgh\gufb djbl_jbyfrktey \u|

z
uflk
kI\_gguo g cjhgguo k_|_c¢ [ueb \hafh ghklvbhdmqgzZlvky



\unrZ\ZIv j_r_gb_ g_ aZ\bkbfh hl g_agZqgbdjmvgh]h
xsbo ihdzZazZl_e_c

Kms_kl\mxsb_ kbkl_fu bkihevamxl hrghagzZqgh
jblf j_r_gby b ihke_ baf_j gby \oh”guo ~Zgguo ih
nhjfmeu [m~_| ihemq_g j_ amevIZI gh ijbembdlyg_h|
[he__ lhqguc j_amevlzZl 1zd" h[oh*"bihe kdqdjZIlb
azljzZlu ijb ijh_dlibjh\Zgbb fh~_ eb Z wlh [mbBbkl \haf
ihevah\Zgbb bkdmkkl\_gguo g_cjhgguo k_I_c

BkdmkkI\_ggu_ g _cjhggu_ k_Ib bf_ x| jy~ ij_bfms_
iha\heyxl \uy\blv aZzdhghf_jghklb \ iZjZfbbjZo b
ihalheyx!l ij_"~klZ\eylv b fh”_ebjh\Zlv g_ebg_
bf xI Ibih\hc ih"oh” d j r_gbx jZaebgguo azZ"Z
oZjzZdl_jbamxlky k h[ghklvx Z~ZilZpbb b h[mqg._
NZxl \hafh ghklv jZkiZjZee _eblv \ugbke _gby
ihal\heyxl bkihevah\zZlv g_lhqghklv W gzZjj_"_
\
bf__lky \hafh ghklv bkihevah\Zgby \ j_Zevghf
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Bamqgb\ \k 'heh‘bl_evgu_ klhjhgu bkdmkkI\_gg
I ¢ J[ueh ijbgy h j_r_ gb_ bo bkihevah\zZghx bay k\l
f j_gby fZkku o] s_kI\

< klzZlv_ jZkkfzZljb\Z 1ky ij_~eh’ _gguc kihkh[ baf
"bArdh]h \_s_kI\Z \ hkgh\_ dhlhjh]h gZonbn"yng: bkd
jhggu_ k_Ib 1zZd _ kbkl_fzZ dhlhjZzy bkihevam_1| _1]h

I_j\uc wlzZi jZ[hlu kl_fu %= wlh ih”]lhlh\bl _evgu
bkdmkkI\_gghc g_cjhgghc k_|I

¥ "brdhklv aZeb\Z_lk "bgZdh\ufb fbgbfZevgl
wlh aZy\e _ggh_ agZq_ b ih]j_rghklb ~Zlghbdz ~2Z\
hg j_Z]bjm_I wlh fbgbfZevgh_ dhebqg_klkdhki-B'kZ gh
dmf_glZpbb hgh y\ey_Iky dhgklzglguf agitckl-b_f b
ygghf aZihfbgzZxs_ f mkljhckI\ _

f dz"'"hfm agZq_gbx ihjpbb khhI\_IlkI\m_I ihdZa
NZ\e_gby zZ7j_k \ ihklhygghf azZihfbgzZxd\flklkhhckl)
_lI ghf_jm ihjpbb Z ~Zggu_ £ "Z\e_gbx kgylhfm k

¥ 1Zd dzZzd bkihevamxlky j_a_j\mZju jZaeldgguo d
fh gh ih Ihgdzf ihkljhblv wlhl h[t_f

¥ ~"Zggu_ aZibku\zZxlky \ IAM b ojZgylky 1Zf ~ey
gh ijb ‘hafh ghklb fh gh i_j_h[mgblv k_Iv

<lhjhc wlzZi * jZ[hgbc nmgdpbhgbjh\Zgb Ikkbkl_f
\ ke_"mxs_f

T ~"Zlgbd "Z\e _gby ij_h[jZam_1| baf_j ggmhk \_eb

"jhklZlbg_kdh]h ~Z\e _gby J \ we_dljbjackiitblh\kb]
ney i_j ~Zgb gZ ~“hklZlhqggh [hevrb_ jZkklhygby

t agZgq_gb_ we _dljbg_kdh]h kb]gZeZ ij_Ib[jZam
8 ijb[eb _ggh]lh d hihjghfm gzZijy _gbx
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0
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¥f h[mqg_ggZy k_Iv ih I_klh\hc \u[hjd_ ihemqgbl ag
"brdh]lh \_s _kI\Z \ blh]_ihemqg_gguc j_ahheVvlzZIl fZkk
s_kI\Z \u\_"_Ilky gZ mkljhcklI\h bg~"bdZpbb

>ey fh~ _ebjh\Zgby k_Ib [ueb hij_~_e_gu _i j\bqgu
fZkku baf_jy_fhlh \_s_kI\Z dhlhju_ y\eyxlhlb;gu‘gh KT\
"Zgguo ; 1zd> 0\ _gu agzZq_gby j_Zedhhle fZkku

S

bke

gh™ _kI\hf \uoh™guo ~Zgguo
c k_

u
jzy ij_"~klz\ey_ lky
gh b ij_"~klZ\e_gZ gZ jbkmgd_

Fh”_ev g_cjhg

Jbk Fh”" _ev g_cjhgghc k_Ib ey baf_j gby fZkku “b~dh]l
<oh”ghc kehc ij_"klz\e_g we_f _glzZfb \oh~gh]lh \_dl

;o B[\t mo
"3 £ baf_j_ggh_ agZq_ gb nNZ\e gby \ukhlZ j_a_ j\m
hkms_kl\ey lky baf_j gb_ “bAdh]h \_s_klI\Z
[+ agZq_gb_ ih\_joghklb ih o
\' £+ agZq_gb_ ih\ ]oghklb ih m
t + | _fi jZImjz baf_j _gby
Ph+ gZqZevgh_ ang_gb_ fZkku gZ dhlhjhuchldebd:
NZlgbd "Z\e_gby
Ilhke \k_o \ugbke _gbc bgnhjfZpby j ZevghZ fZkku
wdjZg kljhckI\Z \u\h~Z
I

jb baf_ _gbb Aimlbo "brdhkl_c "ZggZy kbkl_fZ ih
jZIb\gh gZkljZb\Zlvky gZ "“jm]hc Ibi "brdbokkdvik az”Zg

aZ kqgq_Il i_j\bggh]h h[mqg_gby
Ba \k_]h \ur deaZggh]h fh gh k*"_eZlv ke_"mxs|
Ihf qlh jzajz[hlzggZy kbkl_fz bf_ | ke _“gmxsb_ ihe

Zki_dlu > @

khdjzsz | \j_fy gZkljhcdb k h[_ki_q_gb f az~z
klvx

gzn_"9Zz

ijhk1z \ bkihevah\Zgbb



h[_ki_gb\Z_1 ~“hklZlhggmx lhqghklv
mgb\ _jkZevgZ \ ijbf_g_gbb
Bkihevah\Zgb_ BGK ihalhey | ZA"ZilbjhmZiwb gZaj
nhjfZpbhggh baf_jbl_evgmx kbkl_fm d j_Zé&aduf mke
j_gby fZkku jZaebgguo "b”rdbo \_s kI\ \ jZaguo j_a

Ebl_jzImjz

1Z1_gl IJN « &ihkh[ baf_j_gbdhkZikkwuj a_j\mZj_
>|_dkl@ ; < Kd\hjph\ K : ;hjfbgkdbc : xeblh&gp_WWimpeB

&kggwa'dhhl jEmjZzjh\
fongZildd@y gZmqF

K ;hjbkh\ < < Baf j _7a
b o k_1T
mh hAkibjRihid\gkd |j

_f bkdmkklI\_gguo g
_kdZy dhgn_j_gpby k
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i
hjbkh\ < < BkdmkkI\_ggu_ g_
<

cjhggu K b bz <_h:Jb)Djtn]|qﬁ‘d
;hjbkhy £ F —hquZy ebgby L_e 1 +

E: =m[Zj_gdh fZ] < B =hjh~dh\ fz] dmdg : BhpYdb
- ehjmkkdh Jhkkbckdbc mgb\_jkbl | ]JvFh]be_

<BAM:EBA:PBY <OH>GUO >:GGUO
IJB BFBL:PBHGGHF FH>?EBJH<:GBB >?YL?EVGHK
I JHBA<H>KL<?GGHC NBJFU

<Z ghc y\ey |Iky az”~zZqZ hilbfZevgh]h iel\gbjh\z
ij_"ijbylby dhlhjzZy j_rzZ Ilky \ bgthprbhzg(gud (573

wnn_dlb\guf bgkljmf_glhf _  j r _gby fh  _pbl\uklm
hggh _ fh"_ebjh\ gb_ > @ H» gZdh gZklhhggeyp khe
fh~_e_c b wdki_jbf_glbjh\Zgby k gbfb g_h[dg~bfu
gu_ ijhljzffgu_ kj AkINZ z 1zd>_ 1j_[m_ k}yhkh\qu)Ze\

Ney jZ[hlu k 1Zdbfb kj_~kI\Zfb Thwlhfm \hagBg¢ZzZ _
azZz”"ZqZ = hJ]Zgbah\ZIv m"h[guc Ney iheva H\Rfl ey
ie_dk dhlhjuc h[_ki_qgbl \hafh ghklv bgimbibXgh ih
NZgguo ijb wdkiemZIZpbb bfblZpbhgghc fh”_eb
nbjfu ij_"ijbylby
<bamZzZebaZpby ~Zgguo y\ey Iky h”gbf bawihkh[l
rbfb "Zggufb b j_r_gb_f ijh[e_fu keh ghklb bo \hki
glh gZ i_j\uc \a]Jey”™ fh _|I ihdZaZlvky ijhkdh &bkeZfl
aZzggufb ~jm] k *jm]hf ijb ijZ\bevghc \balmZd&pazZpb
_"“bgmx bklhjbx
Hkh[h_ \gbfzZghb
ebjh\Zgby ke _"m
wl

_ ijb jzajz[hld_ kbkl_fu bfblzZp
N m" eblv \bamZethhphhgliheve
c h[e fZlIbdhc b azZzghsfzZgbky\lZzd
0

n_ckz Bf_ggh
bgnhjfZpbhgguo | _ogheh]byo dZd 8, 8;DHNLBYHB\
([SHULHQFH 'HVLJQ < kZfhc ijhklhc nhjfglB; "HV



N eZ | bgl_jn_ck ihe_aguf zZ 8, 'HVLJQ fgufez | _]t
ljh_dIbjh\Zgb_ bgl_jn_ckh\ % wlh khihdmigiZkobhbamz
b we_f_glh\ bgl_jn_ckzZ QIlh[u jZah[jZIvkwj]hehf hlebc
fbgqguc "bazcg hl ijhklh ohjhr_]lh g_h[ohZkxfdh ihgyl
bgl_jn_ckh\ = wlh \k_]h ebrv h"bg ba kehp \kgZeh]h ~

ljhljzffguc fh"mev ORGHO 'DWD 'HVLJQHU \ ijh]j
ie_dk_ 6KDJROLWD3UR > @ ij_"~gZagZq guodehn \\h~Z |
A"_eb b ijh\_"_gby bfblZpbhggh]h wdki_jbZgplZ ijb b
ijhba\h”~kI\_ggh wdhghqu kdhc ~_yl_evghWpbl ij_"ijby
Hg ij_"klz\ey | kh[hc :LQGRZV ijbeh" gk hkgajz[hlz
\_lI_ogheh]lbb :3) :LQGRZV SUHVHQWDWLRIQY)RXQC
deb gIkdbo |Jbeh ~gbc :LQGRZV k \bamzZévighaijble o
fh ghklyfb \aZbfh~_ckl\by k ihevah\Zl_enfex @Za>Zgg!
jz[hlZzg gZ hkgh\_ ijh]jzffghc ieZlnhjfu 1(7dMdDPHZR
jZ ijhljzffgh]lh fh*mey kha“ZgzZ gZ hkgh\ \Z@heghgzZ ij

iZll_jgZz 0990 ORGHO 9LHZ 9LHZORGHO ilkbdjfAhjuc ohj
\Zg “ey :3) 0990 bkihevam_Iky “ey jZza”_e-gby fhA
g XX eh]bdm ijbeh™ _gby b __ ij_"~klZ\e_gb vRdWh_ ihev
bgl jn_ckz GZzZijbf_j ijh]jzffbkl az”~zZ Nzghylbfdm jZ[h
Z "bach j khhiI\_1kI\_ggh jZ[hlZ_| k ihejalc\kHf evkdb

Fh"mev ORGHO 'DWD 'HVLJQHU ij_~hklZ\ey_| m~»
Ney \W\h~rZ ~Zgguo fh”_eb ihevah\Zl_ex g_Zgbeyxs_fn
kihf \ h[eZklb bfblZpbhggh]h fh”_ebjh\Zgby b ijh]j.
gh h[ez~"Zxs_fm agZgbyfb \ ij _~f Ighc h[eZKbb Z bf_ i
h IW>l >ey bkke_7h\Zgby ~bgzfbdb IW>1 hkms_kl\e
bkke_"m_fuo iZjzf_ljh\ b azZz~Z_I|ky bgl_dWwehkdfjz klz
gh h”rbg f_kyp LZdbo ihdZaZI_e_c [he__[kkhkZ ihwlh
hgb jZa[blu ih ]jmiiZzf hnhjfe_gguf \ \b"_ \deZ"hd ib

<oh”gu_ "Zggu_ fh~_eb kf jbk \Whyikey _j_a |
\kieu\Zxsb_ kibkdb b IZ[ebpu qglh mijhszZ_ | ijhp_ kk \\

Jbk Nhjfz \\h"zZ ~Zgguo fh”_eb



Jbk <bamzebazpby azZ\bkbfhklb j_kmjkh\

Qlh[u ij_~"mij_"blv ihevah\Zl_ey h \\h”_ guahjgkdlgu
ihevam_Ilky ih~kbkl_fZ \Zeb”~Zpbb dhlhjidya\hegZklgHEklb
ibku\Zlv hljbpzZl_evgu_ gbkeZ ey agZq_gbduihe&dyljh\ f
_lky z\IhfzZzlbg_kdh_baf_g gb_gZ ghev belked%ubagzq_

JZaf_s_gb_ ijh]ljzffghc j_ZebaZpbb bfblZpbhgt
k_j\_j_ mijhsz_I| ~hklmi d g_c Z IZd _ hklayhhtz_|
mklZgh\db b h[gh\e_gby g_h[oh”bfh]h ijhgpaftigh h
NZgqZ mkeh gy |ky I _f qlh ihevah\ZIl_ex [dhehfrdh” b fh
dhebqg_kl\h “Zgguo

>ey \bamZebaZpbb \oh”guo iizZjzf_Ijh\ bfblzpl
fh gh bkihevah\zZlv dzd klzg”~Zjlguc gZ[hjh\uiHZ"Zx st
[ebp b I [Zd b ]jZnbdb dhlhju_ ihalhemxriheva
\hkijbgbfzZlv [hevrhc gZ[h]j “"Zgguo GZijbfeplfh gh
aZ\bkbfhklv h~rgh]lh \b~"Z j_kmjkZ hl ~jm]hhh b \hafl
[Z\e_gby gZ ]jZnbd_ jbk

>jm]lhc \hafh ghklvx -ij_~klZ\

e _gby \oh”"guo ~Zgguo- yley_ Ilky \b
amZebazZpby izZjzf_Ijh\ ih bo Ibim

bk

Qlh[u ihevah\Zl_ex [ueh m~"h]
g__ \hkijbgbfZlv \Zeb”guc ~"bZz
iZahg ~Zgguo fh gh 12d"_ ijhba

\h~blv ij_™\Zjbl_evgu_ jZkq_ lu b
hij_~ eylv ~himklbfu_ agZq_gby
Ney \\h"Z
>ey kha~Zgby bfblZpbhgghc
fh~r_eb \ \bA_ \_[ ijbeh’ _gby bk
ihevam _|ky ijh]jzffgzZzy ieZlnhjfz
$QIJXODU  hij_"_eyxsZy gglimdlaydmzebazpby \ohrg
ijh]jzffghc kbkl_fu h[e_]qZxs$Zjyf_Ijh\ ih Ibim



[t_"bg_gb_ jZaguo dhfihg_alfff\ [hevrh
JXODU gZ k_]Jh~rgyrgbc "kgfwgley Ik
“bl_evguo ijhljzffguo ieZhnlyjfyrey ih
[ ijbeh”_gbc Z 1zd _ bf__1 rbjhdmx ihA”~Z[jAdm kj_~

bdh\ K p_evx \bamZebaZpbb ~Zgguo \ \b%ky]jZnbd
b[ebhl_dzZ ' -DYDG6FULSW “ey kha”ZghbddbN\ggdfbqg_ kc
bamZebazZpbc "Zgguo \' \ [ [jZma_jZo

Ebl_jzImjz

Ydbfh\ : B L_ogheh]lby bfblZpbhggh]lh Fhf_neijph\eZ gotbyy kifphk
fure_gguo ij_"ijbylbc fhghljZnby Fh]lbe_\Wg_lehjmk +Jhk k
IjhljZzffguc dhfie_dk bfblZpbb ijhba\bbgklkdggh”wghgenvghklb

©6KDJROLWD3UR? k\b~ 1 _evkl\h h j_1bkIjEEbbu dhfivxl_jghc ij
B Ydbfh\ D < AZoZjgq_gdh\ K : :evoim\bdB B :F?dvghdd)\
Fbgkd GPBK AZy\dZ <« K >Z1Z ih~"Zgb

ODF'RQDOG 0 3UR :3) LQ & 'L QG FO2WL BQHX IHVQKY DMW T R Q
6HFRQG (GLWLRQ 1HZ <RUN + S

F < ?nbfh\zZz kim”~ jmd H < Klhygh\zZ 7 | ¢

nbebZe N=;HM <H ©GBMOFWB?2 \ ]| Kfhe_

KJ:<GBL?EVGUC :G:EBA KIHKH;H<

'<LHF:LBA:PBB G: IE:LNHJF? K
1J?>1JBYLB? IJHP?KK: <?L?JBG:JGH=H
H;KEM@B<:GBY < DHGGH KIHJLB<GHF DEM;?

< hjl]ZgbazZpbb dZ ~uc [bag_k ijhp_kk fh™ {4 [ulv Z\I
\Zg jZagufb kihkh[Zfb GZ \u[hj kihkh[Z | _abghaZpbb
\Zgghlh j_r_gby gZ ieZlnhjf_ © K [Ij_"ijbyltkI\® \eby_
nzdlhjh\ _J_q gv dhlhjuo fh* | [ulv jZaelblyguf \ az\
hkh[_gghkl_c hjl]ZgbazZpbb Z\IhfZIbatthn KkZh j[bag_k
kmjkguo b \j_ f gguo h]jZgbq_gbc | _oghklhkbg_ kdb
m°_ bkihevam_fuo [bag_k ijbeh™ _gbc

H[t_dIhf "Zggh]h bkke "h\Zgby yl\ey Iky Jibag_ k ijt
gZjghlh h[kem b\Zgby \ dhggh kihjlb\ghhfdekke Z ij_-
"h\Zgby * kihkh[u Z\IhfZlbaZpbb ~Zggh]h ijhp_kkZz

P_ev bkke_"h\Zgby + gZ hkgh\_ kjzZ\gbl_leevghlh ZgZ
IbfZevguc kihkh[ Z\IhfZlbaZpbb gZ ieZIntgf Kbalj_"ijb
g_k ijhp_kkzZ \_l_jbgZjgh]h h[kem" b\thg)hf\ adldm@h kihjlt

GZ hkgh\_ ihklzZ\e_gghc p_eb fh gh \u”_eblv ke_"n

+ hibkZlv kihkh[uj_ZebaZpbb Z\IhfZlbabjéyZgghlh
\u”_e_gghlh [bag_k ijhp_kkZz

+ hij_"~_eblv djbl_jbb kjzZ\g_gby kihkh[h\

+ ijh\_klIb kjzZ\gbl_evguc ZgZeba b \uy\bldbilbfZev
aj_gby \u”_e_gguo djbl_jb_\ kihkh][



lib jZzajz[hld_ dhgnb]mjZpbb ©MijZ\e_gb_ dh
dem[hf2 [ueh \u”_e _gh Ijb \hafh guokihkh[BaZ\lhfz
g k ijhp_kkzZ \_I_jbgZjgh]lh h[kem b\ZgZ¥ hfitheh\vy
A\ g_hioh~bfuo ~ey j ZebaZpbb wlbo kilgkhP¥bZ ij_
1izff_dezkkh\ gZ jbkmgdZo +

Jbk >bz]jzffz dezkkh\ ~ey i_j\h]h kihkh[Z

Jbk >bz]jzffz dezkkh\ ~ey \lhjh]h kihkh[Z



Jbk >bz]jzffz dezkkh\ ~ey Ij_Iv_]h kihkh[Z

®

b>_ ijb\_~ _gh hibkzZgb_ kljmdImju b ih\_"_gby h[t

1] lj kK\_~ _gbc i th"bq_kdbc ©<_1|_jbgzjgzy dzjl
j by ehrznv kijzZ\hggbd ©lh]lheh\wg & ~bZ]
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j_kmjku ij_izjzl kijzZ\hqgbd ©Ghf_gdelZImjz?2
keh "~ baf i_j gbke_gb_© " baf?

+ j_d\babl dhff_glzjbb kljhdZz

>hdmf_gl ©AZ~Zgb_ gZ ijhp_~mju?

GZ hkgh\zZgbb j_]bkljZz k\_~_gbc ©=jZnbdl-ijhp_"m]
ky 1Z[ebgqgZy qZklv “hdmf_glz >ZI1Z “hdmfAgzZ jZ\g
ju 1Zdbf h[jZzahf ihemqz_f az~Zgb_ gZ ijhwc *mju g
A_gV

Ilhke_ ijh\_~_gby “hdmf_glZ gZ hkgh\Zgbhb dgh _f \\_}I
kibkzZgby
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Hig_I| ©Khklhygb_ a”“hjh\vy ehrz”_c?
<u\h”blky bgnhjfZzpby h ehrz~b __ ~bZ]lgha_ \ |
jh\z2 k dhff_glzZjbyfb hl \jZqZ gZ dhgdj_Idm%x ~ZIm
Hliq_I| ©ljh\_~_ggu_ ijhp_"mju?
<u\h”blky kibkhd ehrz~_c b ijh\_~_gguo bf-ijhp_~
gbyfb gZ dhgdj_Igmx ~ZIm beb azZz i_jbh~*
\Zjbzgl

J_]1bklj k\_~_gbc g_i_jbh~bg_kdbc ©=jZnbd ijhp_"

+ baf_j_gby ehrz~v kijZ\hggbd ©lh]lhehj¥_2 ij
\hggbd ©ljhp_"mju?®

t j_kmjku "bZ]gha kijZzZ\hggbd ©>bzZ]ghdwfgbdj_iz
©Ghf_gdeZlmjz2 "~hazZ qbkeh ~zZIzZ ifeZzgh\ZykeZlgbh__7

GZ hkgh\zZgbb bgnhjfZpbb ~Zggh]lh j_]lbkgZ ijht
g_gb_ IZ[ebgqghc gZklb "hdmf_glZ ©AZ"Z&hbbkdgd ijhy
ehrz”~_c b ijhbkoh”bl \uibkdZ "hdmf_glh\ eé&&x-bl_jbg:
\Zgb_2 gZ dZ""mx ehrzZ"v

>hdmf_gl ©AzZ~Zgb_ gZ ijhp_"mju?

Ba j_]bkljZz ©=jZnbd ijhp_"mj2 khklZ\ey_dky ~hd]
gZ ijhp_"mju?2 ]~_ hibku\Z_Ilky gm gZy ijhp_+mjz
¥ )

I+

> mf_gld<_1_jbgZjgh_ h[kem b\Zgb_2

+ j_d\bablu ehrz~v kijZ\hggbd ©lh]lheh\v_2 \|
kijzZ\hggbd ©<b”™u H[jZs_gbc? + ieZgh\uc hkdhlj ijb
\Zgb_ "bZ]gha kijZ\hgqgbd ©>bZ]ghau? kjh\EZq fh’
hi\_ \_gguc kijZz\hggbd ©DhgljzZz]_glu?

I
ebggZy qzZklv ©J_dhf_g~"Zpbb?a
_d\bablu ijhp_"mjZz kijZ\hggbd ©Iljhp_"mju?a
kijzZ\hggbd ©Ghf_gdezZlmjz?2 "hazZz qgbkehgb_» I
©?”bgbpu Baf_j_gbc? dhff_glZjbb kljhdZz

GZ hkgh\zZgbb ~Zggh]lh "hdmf_glZ \\h~blky ~hdm
Ih\Zjh\ kh kdez~Zz?2

Hlig_I| h khklhygbb a”hjh\vy ehrzZ”~_c + \u\h” kib
ihklz\e_ggufb “bZ]Jghazfb b ijh\_~_gguf e_q_gb_f
Hlig_I ijh\_~_gguo ijhp_"mj + \u\h” kibkdZgehrz”"_

guo bf ijhp_"mj k gZagZq_gbyfb

\Zjbzgl

J_]bklj k\_~_gbc g_i_jbh*bg_kdbc ©=jZnbd ijhp_"’

+ baf_j_gby ~Zlz ~Z1Z \b”™ h[jZs_gby KkijZ\hqgghb
s _gbc?

+ j_d\babl dhff_glZjbb kljhdZz

>hdmf_gl ©<_| _jbgZjgh_ h[kem ' b\Zgb_ 2?2

+ j_d\bablu ehrz~v kijZ\hggbd ©lh]Jheh\v_2 \
kijZ\hggbd ©<b”u HJ[jZs_gbc? "bZlgha kijZ\hqog
hI\_ITklI\_gguc kijzZ\hggbd ©Dhgljz]_glu?



LZ[ebqgqgZy gZklv ©J_dhf_g~Zpbb?

+ j_d\bablu ijhp_~mjz kijzZ\hqgbd ©Iljhp_"mju?
kijZ\hggbd ©Ghf_gdeZlmjz2 "haZ qgbkeh gb_" baf
©?"bgbpuBaf_j_gbc? dhff_glZjbb kljhdz

GZ hkgh\Zgbb ~Zggh]h ~hdmf_glZ \\h*blky ~“hdmf_
Ilh\Zjh\ kh kdez~"Zz?

Hlg_| h khklhygbb a~hjh\vy ehrzZz”~ ¢ + \u\h”cbkky kibk
i_j_g_k_ggufb “bzZ]ghazfb b dhff_glZjbyfb hlc\_|_jbg:

Hlq _ I h ijb\b\dZo + kibkhd ehrz”® ¢ b k™ _eZgguo ij

Hig_| h ieZzgh\uo hkfhljZo + kibkhd ehrz~_c dhlhj
|eZgh\uc hkfhlj gZ dhgdj_Ilgmx ~ZIm

< dzZq_kI\
\u[jZgu ke
+ kdhjhklv jz[hlu

djb
Amxsb

kdhjhklv ~hkimiz d ~"Zbtdf

fuo "Zgguo b "Zevg_crZy jZ[hlZ k gbfb

+ keh'ghklv j_ZebaZpbb hJ[t_
+ eh]lbdZ jZ[hlu

f ijh]jzffghlh

_jb_\ kjZ\g_gby hibkZgguobkihkh[h

dhnz

ihgylgZy ey khljm~gbdmevhj]Zgba

amxsbo kbkl_fm

+ klhbfhklv j_ZebaZpbb

+ mgb\ _jkZevghklv j_r_gby

KjZ\gbI_evguc ZgZeba hibkZgguo kihkh[lWij_"klZ\
pP_

LZ[ebpZz + J_amevlZlu hp_gdb kihkh[h\ Z\lIhfZlbaZph
bkke_"m_fh]lh ijhp_kkZz
Djbl_jb ) . )
IJ<ih_th[C kihkh kihkh] KihkHI
kdhjhkly + fbg \ azZ\bkbfbg \ azZ\bkbthkibg \\h”A Ah[dmf_g
jZ[hlu |fhklb hl dhebjghlkt\zebq_kI\Z ih|]iineAjmy gmx
ihlheh\vy

keh ghKIKj_~gyy keh|gchkdhdZy keh ghkl@badZy keh ghkkly khklz\

j_ZebaZpl¥bheg_gb_ -|@[ebyjZ \uibkdb tkedmb_g Ilhevdh ~hdmf_glz
ghc qzZklb ~hdihf\ glz [_a \uibkhd b aZiheg_gby
ba j_]bkljz k\]~_gbc IZ[ebgqguo qZkl_c

eh]lbdZ |=jZnbdb ijhp_|»>hpagmf_glu khklZ\Veykkky k\_~_gbeg ©=jZ

jZ[hlu k\_~_gby h AWZJghgZ kibkhd ehbd”_ighp_"mj2 -mgb\_j
azZo ij_"klZ\eZdyb gZ dZ "mx|kBeZyv aZ~Z_| hqt_f jZ[h
"ey dZ ~hc dhMlhjad_g ijhp_k&lujh\_I_jbgzZjz dhlhjuc
ghc ehrz”b -[tm™"dy e_q_gby -bj\hkklZ dh]*Z dhjgdj_Ilgh
kiI‘\h rey \_I_jwhX¢Zgby ih kjZ\ginmgbxjh\h”~blv -leZgh
r"hdmf_glz ©AR~NZ&bhkh[hf KibkZgbhkfhlju ijbYb\db
gZ ijhp_~mjuPf_~pmZf glh\ ijh[b_€Zq_gby ehrznN_ c gh \
keh ghklv KibkEgply izd dzd \bfihkRidFq _ggu_ kljhdb >h
ihljZzgq_gguo -|[fgd[h \jmggmx gZ dmbkpd ©<_Il_jhggzZjgh_
jbzehVU 1zd dzhrgh_c \\h~"blkh[keémgb\Zgb & klhkizZ\ey
f_ deZIme g rddelf _gl kibkZgbhky bjmggmx gZ|dZ "mx
q I\h g_ h[ohj\r’ntqtgmx aZihegyelhnztd b ~Z_| -\hafh’
\\h blv \jmqggmebqgZy qzZklv gkl vgkehklz\e_gby hlq_12z

\ul[hj



lihAhe  _gb_ 1Z[e

Dli?hjhb[c Kihkh| Kihkh| KihkH]
dZz""mx ehrz”v hh jEMglh \_|_jbgZjz ]1~_
ijb kibkZgbb gkfhdgh ijhdhgljhlebjh
"mx ehrz”rv hiMNZdvglwnn_dlb\ghklv _]h
g_h[oh”~bfh \jmqggjakhlgZ ih khklhygbx eh
hkgh\Zgbb dZ ~hiBE~" " b dZd hg|mdeZ”u
dmf_glz \\_klb AR&mliky\ kjhdb kibkZgb_
kibkzgby Ih]*"zZ-|ZZdébhlbggh kihkh[m
gZy gqZklv wlh]lh-[*hdmf_g
IZ aZihegblky Zz)\lhfzZlb
gq_kdb

klhbfhk|lvg ih jm[| oZ kh im[ aqZk g ih im[ |gZk

j_ZebaZpbb jm] jm[ jm[

mgbt_j|ljbf_gbf d DKDjbki_gbf d DKD-|kjbof_gbf d ex[hfm

kZevghkik]heh\v_f ~h -|[hEwvrbf ihlhehDKD ijb "thZIhqghf

eh\ 1Zd dzd ]jzwmbdb ]heh\ | Zcth ecozyd k I\ I_jbgZjguo
ijhp_"mj \Wh1yjitky [hevrhf dheWdq_c ?keb ih heh\v_
\jmggmx ijb-|[klev kbevgh kgpgZlhlkwrh_  ~h ]heh\
r_f ihlheh\v_-|kithhjhklv b m\- ebkq‘b\%dmf glh\ -\_1_jb
\urZ_I|ky jbkd| _gky keh ghklv -|dhZ bjtn] h h[kem" b\Zgby
eh\_gq_kdh]lh n&glhhdq_Ilu b "hdmwmmhgpimx g_keh gh 1zd
ijhimklblv ehrkk™MvzZ\eyxlky gZ|dddkhpdkij_~_e_gy_ ehrz
b ijhdhgljhebjhéBirnZz”~_c khhiI\_|Jklc_g@dgh ~_gv ijhpa\h”bl
wlh \ hiqg_I_ ijhjlekfhlj_Iv \k_o-|bkZfh\_1_jbgZj b \|hlqg_I_
fZlIbggh LZd |keijBblv az \u|h=|gk_1gﬂng_lfjhebjh\ZIv _1h
[hevrhf dhebg\kklb_]jZnbdh\ kdZgpnbn ijhs_ q_f-\ \Z
lheh\ kgb _Ikykkdhih[e_fZIbqgujbzZgl_ ?keb ih[lheh\v_
jhklv aZlheg -gby 1Z [hevrh_ [he_ -l ehrz
[ebgghc qZklb N c b \_I jng]h— b [h
e Ih\_~ _gb_ -mq_IZ \
jbgzZjghlh hlkem[ b\Zgby
th Iky wnn_dlIb\guf
< j_amevlZl_ ijh\_~_ggh]h ZgZebaz fh ghgzZi_ezZl

[he_  wdhghfbgguf b eh]bgqguf yley Ilky Hhdbc ki

gh kihjlb\guc dem|[ DKD bf__ 1 ihlheh\v_ gc [llhe_

j_dhf_g~m_Ilky \u[jZlv mdZaZgguc kihkh[h\\jb-[hevr_
lj_[m_Iky [he__ h”gh]lh khljm~gbdzZ ~ey jZ[hlu k kbl
Hkgh\gh_ jZaebqgb_ f_""m kihkh[Zfb b khklz\e

lu <i_j\hfkihkh[_ aZiheg_gb_ djZldhc bgnkijkZipbb h

ygbb ihlheh\vy dZ ~hc dhgdj_lghc ehrz"mxijEZbkoh"

\Ihjhf \ZjbZgl_\hafh gh aZ|heg gb_ ~hdmfzyglZ gz

< azZ\bkbfhklb hl ihlj_[ghklb jmdh\h”bl_eyubZhv | _jb

d
Ayl _evghklv b dhgljhev ih kibkdm ehrzZ” _ad®b ~_
fh gh \u[jZlv h*“bg ba mdZazZgguo kihkh[h\Ww _Hgbmkl
\ZjbzZglm ih kdhjhklb jZ[hlu b [he__ ~hjh]lhklhysb



© K Dhklujz fZ] jmd H < Klhygh\Z ~ 1 g
KI[=M ] Kzgdl 1 _I_j[mj]

DE:KKBNBD:PBY B :G:EBA K?L?<UO FH>?E?C
>EY MIJ:<E?GBY >EBL?EVGHKLVX IJH?DLH<

;hevrbgkl\h az~Zq \hagbdzZxsbo \ kh\j_f _gghf fbj_
pbhgbjh\Zgbb dhfiZzgbc \g_ azZ\bkbfhklb eMgih&lIb[eZkl]
wnn_dlb\gh j_rzxlky k ihfhsvx f_Ih~heh]bb\aih_dlgh]tl
gby GZ k_lh~gyrgbc ~_gv kms_klI\m_1I fgh-dkl\h [jZ
lz& h~rgzdh \ [hevrbgkl\_ k\hzf hgb hibku\@hwlh ihg
\hdmighklv jZ[hl k kms_kl\mxsbfb h]jZgbqg gigbyfb gZ
"hklb _gb_ dh gdj lguo j_amevlZlh\ >@hG)ta gdpb\_~

[he_ _ iheguo |hgylbc Z]j_1bjmxsbo \ k_[gblykgh\gu_ i
Kh]eZkgh fbjh\h [Zgdm ©lhgylb_ ©ijh-dl2 h[ha
ie_dk \abehk\yaZgguo f _jhijbylbc ij_"~gEKBgZg_gguo

gby \'I_g_gb_ az”~Zgghlh i_jbh~Z \j_f_gb kxAjb mklZgh
| _ihklZ\e_gguo az”~Zq k q_ldh hij_~ e _ggufb p_eyf
KdZzazZggh_ \ur_ fh'gh knhjfmebjh\Zlv \ jZfdZo kbkl
oh”"Z ke_~mxsbf h[jZahf
ljh_dl £ ijhp_kk i_j_oh”Z kbkl_fu ba bkoh#hgh]h khi
g_ggh_ k bkihevah\zgb_f hij_~_e_ggh]lh h[gkb q_gby
jy*"Z h]ljZzgbqg_gbc
< dzqg_kI\ nmgdpbhgZevguo h[eZkl_c¢c mijzZ\e _gb
h[uggh \u”_eyxl ke_“mxsb
MijZ\e _gb_ ij _~f _Ighc h[eZklvx
MijZz\e_gb_ kjhdzfb
Mijz\e_gb_ klhbfhklvx
MijzZ\e_gb_ dzZqg_KkI\hf
MijZ\egb_ jbkdZfb
MijzZ\e _gb_ i_jkhgZehf
MijZ\e_gb_ dhgljzdlzfb
MijZ\e _gb_ baf_g_gbyfb b ijhgb_
< nZgghc jZ[hl_ jZkkfzljb\Z_lky ih~oh” d mijbe_gbx \
jZzfdzfb ~ebl_evghklvx ijh_dlz 1zd dZd_tﬁlngkgbtqe_;g_bl_\h \|
ky h*rgbf ba hkgh\guo ijbagzZdh\ ijh_dlZz WIld ifjagdihZ_1 gl
bf I k\hb \j fy gZqzZezZ b \j fy aZ\_jr_gbykydhihitt_ b y\e)
eyxsbfb nzZzdlhjzfb ijb ieZgbjh\Zgbb “ebl_eyvghKlnjZ[hl ih
>ey nhjfZebaZpbb jZkkfhlj_gguo ihgylbc aZibr_f |
hj_Ibdh fgh‘_kl\ ggmx fhr_ev ijh_dIzZ kK_Figddib aj_gl
ZgZebaZ fh gh ij_~klz\blv dzd khhl\gIIIZI’r\tb) f_n
fgh'_kI\Z \oh”~h\ kbkd_fihjy~hq_gghlh fgh _kI\Z fhf_g
\j_f_gB\ \b~_ hlh[jZ _gby

T—S:s,(t)es’,
1".¥+ \hafh gu_ agZq_gby kbkl_fu \ flfl,gEjmf_gb



ljb wlhf ex[hc ijhp_kk bf__1I \ gZqZe_ k\h_]h ki
hij_~ e ggu_ p_eb b aZ"qu H[hagzZqgb\ fglin™ _kl\h
wnnbpb oglu?ie[l;n], fh gh azZibkzlv ]JeZ\gmx |
gby ijh_dlZ dzZd ~hklb” _gb_\k_o ihklZ\e egdmax aZ’
nmgdpbx

|f*(q19 Qoo eeis Qs b5 by s tm)_f'(qla qs5-9,> tlatz""7tm)| —0.

Mgblu\Zy dhebq_klI\h iZjZf Ijh\ b h]jZgbadblgbc ij
ijh_dlz _]h fh gh jZkkfzZljb\Zlv dZd kehhfmx"elykl_1
j_ r_gby az~zZqgb mijZ\e_gby ijh_dIhf ijh\hpbhkyZ z »
ihr az~"Zgqb *ey j_ r_gby dZ ~hc ba dhlhjub_bkKiheva
"u b fh”_eb

MijZ\e _gb_ "~ebl_evghklvx j _ZebaZpbbznNh dlZz
gb g_h[oh”bfu_ b ~hklZlhqgu_ "ey k\h_VYyfifpghgh]h
_dlz Hkgh\gu_ az”~Zgb \u” ey _ ijb nhikBAe gbt
ijh_dlz hij_~_e_gb_ b ihke_~h\Zz I evghilvhjZ[gdZh

ijh"he bl _evghklb lbo jz[hl Z 1zd Adved &l "kl
dzZe g"ZJgh]h ieZzgZ dzd kihkh[ dhgljhey bogbuiheg
>ey j_r_gby jzZkkfhlj_gguo \ur_ azZ”~Zq bkihevam

f Ihru b fh~_eb LzZd 7ey hij_~_e gby ik fhik\ZI_
\yvaguo jZ[hl bkihevamxlky f_Th™"u :%6 b _jmjobqg_ki
jZ[hl GZ "Zgghf wlZi_ p_evx y\ey_lky ihergqg_gb_
1Zjguo jz[h! ijh_dlZ dhlhju_ eh ZIky \ hlghlm \k_]
iezgbjh\Zgby ihkljh_gby k_I_\h]h 1jZnbd2Zb j~bZ]jZ
kmjkgh]l]h b nbgzZgkh\h]h ieZgbjh\Zgby

Hkgh\u\Zykv gZ ihemq gguo j_amevlZlZpdZdjhba
ijhrhe bl_evghklb dzZ ~hc ba jZ[hl < hkgh\ lhkms_k
Ah\ Mey jZkg_1Z ijhrhe bl _evghklb jZ[hl ey "Kdhflhl h”t
imlb FDI > @ b hp_gdb b i_j_kfhljZ iezgh\ 3(57

JZkq_| djblbg_kdh]h imlb \uihegy Iky “ey p_e_c

t fbgbfbaZpbb h[s_c ijh~"he7bljleiyyhibly \-mkeh
\byo h]jZzgbq_gbc ih kjhdZf 42Zyhlahl] _ggh azZz~Zgh

T jZg bjh\Zgby hi_jzZpbc \ ex[hc fhf_gl j_ZebaZyg
mkeh\byo j_ r_gby h[s_c az~Zqgb f_jhijbylbhdbfbgbf:

¥ bgnhjfbjh\Zgby jmdh\h"kI\Z aZzdZaqbdZ h[
nZdlhj_ djblbg_kdh]h imlb qglh[u hilbfbabgbyAxlv hi_

sb_gZ h[smx ieZgbjm_fmx ijh~"he bl_evghklv

FDI y\ey lky gqZklvx f_Ih”"Z hp_gdb b i_j KfhljzZ |
dhlhjuc \ k\hx hg_j_"v gZp_e_g gZ ihemgahg#Z g_h
pbb \ j _amevlZl_ ZgZebaz \j f_ gb dhlhjhegljgldwm I}
dZ ~hc hi®*_evghc azZz~Zgb Z 1Zd _ hij_" ¢ Hhlwh fbgl
Abfhlh \j_f_gb ~ey \U|heg gby \k_]h ijh_diz

GZ hkgh\_ wlbo f_Ih~h\ ihemqgzZxlky k_I_\u_ fh:
\ \b”_ 1jZnh\ ©\_jrbgzZ % jZ[hlza \ dhlhjhf \ljrbgu
jZ[hlu ijh_dlZ Z “m]b = \aZbfhk\yab f_""m gbfb I



kh[ulb_2 \ dhlhjhf “m]b h[hagZqzZx!| jZ[hlu th ijh_dlIl
gu = kh[ulby gZgZeZ b hdhgqgqZgby jZ[hl xEagygu_ f_IlI
gZley”ghklvx hlghkbl_evghc ijhklhltkehehvlkalhhZglby b
Z 1Zd _ m~h[klI\hf ZgZebaz H"gZdh ijb bo_#Mhkljh_gb
e_gby ~ebl_evghklb jZ[hl g_h[oh”bfh mdZzZg¥zlv ebl[f

agZq_gby \j_f_gb \uiheg_gby eb[h §Zjhylghl
ijZzdlbd_ g_ \k_]"Z ij_"~klZ\ey_Ilky \hafh giyh_dkh[_g gh
yley |ky bggh\Zpbhgguf qlh h[mkeZ\eb\®wdkigjhNhafh
ghc hp_gdb ~ebl_evghklb jZ[h]l iml_f ZgZIe\banZIblh\uc
kl _c ijh_dlh\ hkms_kl\e gguo \ ijhrehf

Jbk libf_j k_1_\h]h ]jZnbdZ ijh_dlZ 1biZ @% jrbgZ jZ[h

< kemqgZ_ gZebqgby \hafh ghklb baf g gby djblbg_k
h[oh" k_ 1 _\hc fh”_eb ijh_dIZ k ihfhsvx FDimf\-gZq_kI\
1Z fh gh bkihevah\Zlv bfblZpbhggh_ fh helhdZgb f I
DZjeh Lzdhc ih”oh” iha\hey_1I |
N _ebjh\ZIv jZkibkZgb_ bk|hev(
jZaebggu_ gZ[hju "Zgg—uo ljbf_
gb_ ~"Zgghlh f_Ih~"Z \hafh gh lhe
k bkihevah\Zgb _f ki prevgh]h |
dez~ghlh ijh]jzffgh]lh h[_ki_q_gb
dhlhjh_ iha\hey | ]_ g_Jth\ZIv j:
ebggu_ kemqgZcgu_\u[hjdb “eb
ghkl_c jZkkgblu\Zlv klZlbklbqg_|
0ZjzZdl_jbklbdb
Bkihevamy nhjfZevgh_ hij_
"_e_gb_ ihgylby ©ijh_dl2 k lhe
aj_gby | _hjby kbkl_f -fh gh jz

Jbk ljihklZy fZJdb]h\ngfghzw lv ijh_dl dzd ~bgzfbq_kd]
k_Iv I_Ijb bkl _fm H~gbf ba ZiiZjZlh\ ~ey f
"_ebjh\Zgby "bgZfbqg_kdbo kbk

yleyxlky k_Ib I_Ijb K_Iv I_Ijb £ wih "\m~BEgggec hjb_

fmevib]jzZzn khklhysbc ba \_jrbg "\mo Ibih\~h\ihabpbc
>ey aZ”Zq mijZ\e_gby ijh_dlzZfb k_Ib I_ljlwkpn]mI| bkit



dZq_kI\_ fh”_eb ihoh _c gZ ]jZn IbiZz ©\_jhitlgZ + k
jhf i_j_oh”u fhlml h[hagZqZlv ijhp_kk \uih®eagdy jZ
gufb \ gbo \j_f ggufb h]jZgbg_gbyfb

Kms_kI\m_1 fgh' _klI\h jZkrbj_gbc k_I_c lijlph 1Zdl
f_j p\_lgu_ k_Ib I_Iljb beb ( k_Ib h~rgZdhZghkkfhlj
\hafh ghkl_c bo fh”bnbdZpbc ey gm " mijZ\w _gby
Ih\ \uoh”bl azZ jzZzfdb ~Zgghc klZIvb

JZkkfhlj_ggu_ \ "Zgghc jZ[hl_ f_Ih~u b fhB_eb k_
jh\Zgby b mijzZ\e _gby ~ebl_evghklvx ikly_ihlim-einjeva
ghklvx \ kms_kl\mxsbo kbkl_fZo b f_Ih*helfbyo m
dizfb 1Zd dZd hgb y\eyxlky hlghkbl_evgaZpjntklufk

b j_amevliZlu bo bkihevah\Zgby ij ~klZ\egixlky hq_
kgblZy bfblZpbhggh_ fh”_ebjh\Zgb_  qglh_dgbhkkkh [kl
keh ghklb k\l\yaguo ZgZeblbqg _kdbo az”ZqlbH¢gzZdh
glh \ur_mihfygmlu_ f_Ih~u Ij_[mx] dZg”kE_glgh\§j_hij
f_gguo jZfhd hI*_evguo jZ[hl ih ijh_dIm hjgezgddy dzZ
jZg__ gZ ijzdlbd_ wlh g_ \k_]7~Z \hafh gh gb4gbf b
nZgghc ijh[e_fu y\ey_ |ky ijbf_g_gb_ Ziizghlldd_ fit
> @ "ey hibkzZzgby [he__ rbjhdh]h ki_dljlZr kgbZglbqg
f_""m jZ[hlZfb ijh_dlzZ ~ey aZ”Zqgb hij_"~_e[gby \az

Z 1zd _ [he__ rbjhdbo \hafh ghkl_c qlh yhey dky ij
jzajz[hldb f_Ih~h\ \j_f_ggh eh]bq_kdh]bhjhkZgknyfz i
keh guo ijh_dlh\

Ebl_jzImjz
FZamj B B RZibjh <> b 7~j MijZ\e_gb kriZy_ddzZélr F <u
N E \b = Lhfikhg > Mbkl <\_~ _gb_ & fmh"c dj6x Vb |
6FKHGXOLQJ HGLWHG E\ -RKQ ) OXWWUDIXWN*HUDOG / 7K
DZjZ\Z_\ <N D \hijhkm h ihkljh_gbb \j_f_ggkkgkdjnkd]mNu
K_j <ui <

| © Fzgd_\bg fZ] K K 1Ih'bldh\Z fz] jmd l:gB b fh\
. _ehjmkkdh Jhkkbckdbc mgb\ jkbl | ]JvFh]be._

FH>?EBJH<:GB? IE:GBJH<:GBY IHLJ?;GHKL?C
< KuJv? B F:L?JB:E:O
G: IJHFURE?GGHF 1J?>1JBYLBB

< ijhba\h~klI\_gghc ~_yl_evghklb ij_"ijbylby \Z ¢
az”r"ZqZ hilbfZevghlh ieZgbjh\Zgby j_kmljyh\ -Z\hIhjz
IhfZlbabjh\Zgguo bgnhjfZpbhgguo kbkl_fi2@gld”gh«
jh\Zgby j_kmjkh\ y\ey_Iky ieZgbjh\Zgb_ ihlgZl{fghkl_c
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dhfie _dk ID %HOVLP > @ < ~Zgghf ID jElZghhzgz [Z
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bkke_"m_fh]lh bgl_j\ZeZ gh b ihdzZazlv fhghdhevgh
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ljZpbb \h~rgh kibjlh\hc “b~dhklb *



Jbk ljZ\beZ kbkl_fu

Jbk <bamZebaZpby g_q_Ildh]lh eh]bg_kdh]h \u\h":

Jbk =jznbq_kdh_ bah[jz _gb_ j_amevIZIZ fh~_ebjh\:



:11Z2jZ1 g_q_ldhc eh]bdb
eyxl hij_~ _eblv hilbfz _
Ih\ b bo iZjzf lju ijb ijh_dlbjh\Zgh
r_ggu ihlj_[bl_evkdbfb ozZjzdl_j

Ebl_jZImjz

Fmjzlh\Zz K = Lhekluo K B >\hj<pdEJchg-h\< \AlxfaZd 92 b >
gh_ ijh_dlbjh\Zgb_ keh guo fgh]hdhdéilthg _ |gJIIg7_Lg¢)y1-hI0'|m [
hkh[b ey klm~_glh\ LZf[h\ L =L M
Fmjzlh\ K = Lhekluo Ijh_dIbjh\Zjg JqulpOlbraf‘ dehkgc" Mq_|[
_ Ney klm~_glh\ LzZf[h\ L =1L M +
lhjh\ : G Kb”hjh\Z : B <hedh\Z D :jzHd dkabdgmm¢ﬁevguo
k ’\'h\h]h hj_oz K[hjgbd Ijm"h\hp .9 Zfm ggrh giZ-Zt g q _
gpbb kim~_glh\ b ZkibjZglh\_@®Bbgehjhdpbwrggji_Ib
h dZz2 NbebZe ©GZpbhgZevdihhhgbkKkekbVh\ZI ©OF\W B8R |
d K *
gdh ? : Dmebdh\Z F = L_oghagl]lbqgZkdb¢ §Zg-ij* "Nijb
s_\hc ijhfure_gghklb < fbj_ gZmgguwo hikjulhc
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vgh khhlgh y Njb-pg ilmj
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: > Klhygh\z kIim”~ jmd H < Klhygh\z ~»
KI=M Kzgdl I_1_j[mj]

:G:EBA KHKL:<: >:GGUO
O:J:DL?JBAMXSBO LHIEB<GH WG?J=?LBQ?KDBC
DHFIE?DK JN D:D ?>BGMX KBKL?FM

Lhieb\gh wg_j] _Ibg_kdbc dhfie_dk LWD pblbkkbcl
\dexqZ_ | ij_"ijbylby ke_"mxsbo \b~h\ wd heg/yftblgl bk d h
g_nlygZy J]Zah\Zy m]hevgZy IlhjnygZy glghxdgp bZy
we _dljhwg _j] IbdZ >ey nmgdpbhgbjh\Zgky EWD dZ
g_h[oh”bfZ h[jZ[hldZ b ZgZeba h]jhfguo fihkkb\h\ jz

klZ\m b nhjfzf ij_~klZ\e_gby ~Zggu K mmjhhgykh\j
jZa\blby bgnhjfZpbhgguo | ogheh]bc fh gh qiitheh [u
wlZ az~ZqZ mki_rgh j r_gZ gh gz ijzdlbd\m_ j r_
ljy”~ ijh[e_f

< dhgp_ ]h~rZ [ue ijbgyl n_~_jZevguc aZdhg ©

ghc bgnhjfZpbhgghc kbkl_f_ Ihi eb\gh wgiejldkzg_kd
=BK LWD gZijZ\e _gguc gZ h[_ki_q_gb_ ilbur_gh
Ney ©azZbgl_j _kh\Zgguo ]Jhkm~Zjkl\_ggub Klig&Zjgh\ I
kzZfhmijz\e _gby "he ghklguo ebp hj]Zgbgdipjbc b |
fZpbb h ©khklhygbb b ijh]jgha_ jZa\blby kidhdb\gh
dhfie_dkza > @

lh ~"Zgguf ©Jhkkbckdh]h wg_j]_Ibg_kdh]lhj-Z]_gll
]h Jhkkbb\ ]h~m kha~ZggZy kbkl_fZ =BKhLWD ¢
klhygbb jZkrbj_gghc hiulghc wdkiephzZlzZp
fure_ggmx wdkiemZlZpbx g_h[oh”*bfh ]1ZjZglbjh\Zz



jfZpbhgghc [_ ahiZkgthb b h[_ki_qgb%¢_fi_dmbq_kd
iZghbc LWD ih jZ[hl_ kbkl_fhc Gh ~"Z _ \g_"j_gb.
dhgpZ j_rbl kms kI\mxsb ijh[e_fu bgnhjjfZpbhggh
yl ghklb dhfizgbc LWD ihkdhevdnfukigklZz\ ~Z¢
u\ k c bgnhjfZzpbb h ~_yl_evghkfbdblh]h k_
d b k "h\Zgby yleyxlky bgnhjfzZpEhggu_ f.
b _yl_evg klv LWD 1j_~f_ Khkbkke ~h\
\h\ P_ev = ijhZzddegbabjh\ZzlI
d gbf \ebyxsb_ gZ \uptgZkihkh[h
bsz IZzdbo *Zgguo
gby hij_"~ _eblv bklhggthdb ~Zggl
Zgguo hij_ "~ _ebl¥ Ij_[h\Zgby
bb _~bgh]lh ojZgbebsZ ~Zgguo g_
j_" _eyxsmx khklz\ b kljmidiphjm we
\m_| g _kdhevdh ih*"ohx*HZdhc¢jh_dlb
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ljb ijh_dlbjh\Zg
[jZlv f_1Zfh~_ev h
0jZgbebszZ Kms_k
fh~ _eb

+ ijh_dlbjh\Zgb_ f_1Zfh~"_eb gZ hkgh\_ ZgKlebaz [ba

+ \u~A"_e _gb_ h[t_dIh\ ij_~f Ighc h[eZklb bhthkljh_gb
eb dzd hlh[jZ _gby kljmdImju \azbfhk\yadzZffb~m wibft

+ \u”_e_gb_ h”gh]lh ba hkgh\guo aZzdhgh\_dhibku\Z»
gmx h[eZklv b bkihevah\Zgb_ _]Jh \ dzq_ll\ hkgh\u f

<hkihevam_fky “ey aZ”"Zq bkke ~h\Zgby h\j\uf ih~
gu_ ijhp_kku LWD ihbkd ih”lhlh\dz ~"h[dgZ- I|ngkIh
j_jZ[hldzZz b ihlj_[e_ gb J ZebaZpby wlboenMppokkh\
\bAh\ ~_yl _evghklb fh | hlebgZlvky LZd N‘ey-b"h[u\Zx
ylbc ijhp_kk ihbkdz \dexqzZ_ | jZa\_~dm bbkp "gedym f
we_dljhwg_j]_Ibdb wlhl ijhp_kk ij_~klz\&yhKhilhbkd gh
ihemqg_gby wg_jlbb >ey ’\h[u\szbo dhfiZlgilky dhkgh
b ijhp_kk ebd\b”rZpbb f_klhjh '~ gbc

GZ jbkmgd_ \ \br_ AbZ]jzffu |h|hdh\ NZgguo ')

bklhgqgbdb ©GZbemaqgrb_ ~“hklmigu_ oghedll]bb2 1jh
gby F_""mgZjh~gu_ khleZr_gby Wdheh]bl:q fedkb _ 1j_|
kb\u ~Zgguo g_h[oh"bfu Ney j ZebazZpbbLAkBh\guo
< ijhp_kk_ jZ[hlu ij_"ijbylby LWDbkihevamxl| ijh]gkl
[e_gby dZd hkgh\m hi_jZIb\gh]lh b kljZI Z]dmy kih]h ie.
ijbgylbb j_r_gbc h ihbkd _ gh\uo f_klhjh ~ ugtbc h[t_f.
>ey ihkljh_gby ijh]Jghah\ bkihevamxlky ~dlylhjuo bklhq
yleyxlky dzd bgthprbhggu_ kbkl _fu ij_"ijbylbc |2
\ Ihf gbke f_"‘ngjh’\gu_ bgnhjfZpbhggu_ j_kmjk
G_h[oh~bfh h[jZIblv \gbfzgb_ \g_rgbc bklhgghbd
"hklimigu_ | _ogheh]bb® < gZklhys__ \j fyZfhdakkbb \
ih kha”zgbx 1Z dbo bgnhjfZpbhgguo j_kmjkis\ éey g_
kn_ju gh gZ | _dmsbc fhf_gl ihbkd *"Zgguo \gdo g_ Z\
< kbem \aZbfhazf_gy_fhklb lhieb\gh wg hY_Ibqg_kc
Ney ijh]lghah\ ihlj_[ghklb \ dZdhf eb[h j_k@&@glgu g_h[oh



Jbk >bZ]jZfZ ihlhdh\ ~Zgguo hkgh\guo ijhp_kkh\

h ijhba\h~kI\_ b ihlj_[e_gb_ j_kmjkh\ *"jimdbg ABbh\ ;
ghlh ojZgbebsZ ijhke_"blv mdZazZggu_ \azZbfhk\yab
Djhf_ ITh]l]h ke_~m_1| mgblu\Zlv b gZebgbe-\gmlj_
gby wg_jlhj_kmjkh\ \ LWD Ih "Zgguf JhkkngZ) > @
bkdhiz_fuo gZ h~rghlh azZgylhlh Ij_[m_I [wgvihhh dh
j_kmjkh\ q_f Jm]b \b~u Wdhghqu kdhc Nyl _evgh
?s_ h”bg \Z guc Zki_dl khklhbl \ IThf qlh \ ijhp
hkgh\ghlh j_kmjkz \hafh gZ ~h[uqZ khiml&lZijasbo j
f_j bkihevah\Zgb_ ~h[ulh]l]h ba m]hevguo ReZklh\
Ah[u\Z_fhlh ]Zaz bf__1 bf_ggh 1Zdh_ ifhBkR&h™"_
kbb "h[ugqZ ba m]lhevguo iezZklh\ Ih™_ i jki_jdhb\gZz
j_kmjkhf yley_lky ihimlguc g_ nlyghc ]Zakudhlkfjuc Y
Ney ihke_"mxs_c i_j_jzZ[hldb Lzd _ fh ghinokghevah
g _nlyghc ]Za gZ wg_j] Ibg_kdbo mklZgh\diAghrey )
wg_jlbb = wlh ihalhey | g nlyguf dhfiZgbwigj- jrblv i
]hkgzZ[ _gby ijhfukeh\ g_ ijb[_]1Zy d ihdpbid_ we_dlj
MdZazZggu_ hkh[_gghklb g_h[oh”"bfh mqkld\ZIv |
\Z "Zgguo ihklmiZxsbo ba \g_rgbo b \gmllijbggbo
NZggu_ fh gh jZa[blv gZ Ijb [hevrbo bgnhjfZpbhg
ijhkljzgkI\_ggu_ ijhba\h”kl\_ggu_ b nbpgzgkh\h wdh
Hkgh\gu_ bklhggbdb ~Zgguo ey hlI~_evghc dhfi
h[t_~"bg_gguo dhfiZzgbc LWD ij_"~klZ\e_gu gZ jbkm



Jbk BgnhjfZpbhggu_ fZkkb\u
b bklhggbdb “Zgguo dhfiZzgbb LWD

fb ijhkljZzgkl\_gguo ~Zgguo y\eyxlky g_ lhewdh Ijz"]
N _aby b dzZjlh]ljznby gh b [he__ kh\j_f_g§zgbeZa_jgh
| ieh\babhggZy kt_fdZ b ~jm]b_ Ijhba\h*klmiggu_ ~Z
x| ba kbkl_f ~bki_lq_jkdhlh mijz\e _gby b '&[hjz ~Zg
kbkl_f mijz\e_gby ijhba\h~ki\_ggufb ijhp X&Zfb 0(6
bf xsbfb \Z gh_ agZq_gb_ \ LWD kbkl_fZfb -mijz\e g
\Zgb_f ($0 NbgZgkh\h wdhghfbq_ kdb_ ~PZkgygi_ Zddr
q_lgh ZgZeblbq_kdbo kbkl_fZo ij_"ijbibZxIk§3 b h]
kbkl_fZo [bag_k ZgZeblbdb %,
a jbkmgdz \b~rgh qlh ijyfhc k\lyab f_"~m fZkkb\t
_gguo ~"Zgguo b Ajm]bfb fZkkb\zZfb g_ kyms_lkI\m_|I
I'b
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_ g bgnhjfZpbhggu_ fZkkb\u hlebmZzxlky g
f Zgguo gh b ij_~tyley fufb d gbf Ij_[h
u ZzgZebaz Ij_[h\Zgbc ij_"~klZ\e_gu \ |Z[eb
Dzd ihdzZzazgh \ IZ[ebp_ Ij_[h\Zgby ih\ur-gby
ebqg_gby [t_fzZz ij _~tyleyxlky ij _bfms_klI\Igegh d
guf "Zgguf b \ual\Zgu bo bkihevah\Zgb_f "eg p_e
f_klhjh ~_gbc ijbjhrguo j_kmjkh\ dhlhjuc [ki&gh\blv k
keh' guf Qlh dzZkzZ_1lky ijhba\h~kI\_gguo whdguo |
bgnhjfZpbhgguc fZkkb\ gZoh”blky \ hilbfZevghf k

g
b
d

h

::—'cl



LZ[ebpZ + Lj_[h\Zgby d "Zgguf \ LWD

>Zggb_ : bgzgkh\h wdhghtb
ljhkljZgkI\ dihba\h~kI\ i
Dbl jbo jhkljzgkl\_gljgujhba _9g U277 b

I_jbh*"bgghkv_~_ey_Ilky -ihHlIjg_kdhevdbq Ifbgfms_klI\_ggh hi
k[hjz "ZggUyb\Zgbx aZbgl Nekh*Zgguo I-|oghedy_Iky azZdhgh”z
\Zgguo klhjhg| pbkhkdbo ijhpl k&hgh _° f_Kyqgu_
leZzkm_lky k j_|"™HZftbrZz ~ey blh]h\d\wjlZevgu-| )
jZ[hlu ZiizjZImjighba\h”*"kI\_ggppbh’/hdu _

g_1lh\
Lhgghklv Dzd fh'gh [he|< \WwZfdZo azZ7\ZggahdhI\_Ikl\b -| k bk
khdzy "bZiZahgh\ hldebgam_fhc rdZehc
gbc baf_j_gbc
H[t_f M\_ebqg_gb_ aZKha&pZzd _gb_ gZMEmgvr_gb_ aZ kq_
gh\uo bklhggbfdkMNmxs_f mjh\g bkdexq_gby ~m[ebjh

\Zgby

ih khklz\m b h[t_fm ~Zgguo 1Zd b ih bo Ihqghkll
[hevrbf hiulhf bkihevah\Zgby b djblbqg_kbhfZ Atz "ghk
abjh\Zgguo kbkl_f mijz\e_ gb | _ogheh]bd_kjhbfb ij
balh~ki\Zfb \ LWD HIghkbl_evgh nbgZzZpkhvhguidhgh
g_h[oh”~bfh h[jZlblv \gbfZgb_ gZ Ij_[h\ZgbfZ ksh&dljZs
| bkdexq_gby fgh]lhdjzZlgh]lh "m[ebjh\Zglzyd dzZd

_]bjh\Zgghc bgnhjfZpbb \ jZaebqguo migbglgh Z
prbhgguo kbkl _fZo

h j_ amevlzlzf bkke_~h\zZgby fh gh k~_ezdv ke ~
"ey 0Zjzdl_jbklbdb LWD g_h[oh~bfu ~Zggu_ \
ijbylbc b \g_rgbo bklhngdh\ ijZ\h\u_ kbkl_
bemqgrbo “hklmiguo ogheh]bca b ~j

[_La _"~bghlh oj Zgbesz keh gh mqg_klv fghlb_

\ebyxsb_ gz ijh]gha |h| _le_gby \aZbfmajkh\gyihfhk
lj_[e_gb_ [hevrh]lh h[t_ j_kmjkh\ gz kh[kldg@gu_
khimlkl\mxsbo j_ kmjkh\

+ \ khklz\_ ~Zgguo LWD fh gh \u”_eblv bgnhjfzZp
\u ijhkljzgkl\_gguo ijhba\h”~kl\_gguo hg mfbgZ kido\dn v
NZgguo

£ |lj_[h\Zgby d ~Zgguf ij_"~klzZ\e_gguf \ dZ ~hf |
ebqgu

+ mdZaZggu_ |j _[h\Zgby g_h[oh”bfh mdbZu\Zlv
gbb _~bgh]lh ojZgbebsZ ~Zgguo h LWD
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N_"_jZevgZy kem ' [Z JThkm~ZjkI\_g
e_c¢c wdhghfbdb Wg_jlhwnn_dlb\ghklUX ZSNWF P FROD OQMFW UR
PDLQ URVVWDW UX VWDWLVWLFVY HFRQRP\GHYHORSPHQW
=Zaijhf BgnhjfZlhjbc Qlh IZdh_ ihimIlgKwyVlygEZ VDl SURPLQI
UX DUWLFOHY DVVRFLDWHG JDV

ghch ki g |1 kkditbd hZ d\bdhhehljZk

J < Lbfhs_gdh fzZ] < X Lj_lvydh\ fZ] \jddl g BAWgbfh
_ehjmkkdh Jhkkbckdbc mgb\_jkbl_| ]JvFh]be_\
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Il j_rZlv rbjh
ljZgkihjlguo k
mijZ\e _gb_ k\_|I
ihlhdzfb > @ J
u A

fh~_ebjh\Zgb_ ljZgkihjlguo- ihlhdh\
ki_dlj az~Zq \hagbdZxsbb ijb iez
c Z bf _ggh ieZgbjh\ZgkthjlZ\b™ gby
nhjZzfb b bo gzZkljhcdZ jhgigZbe_gb_ |
_ameviZlu bfblZpbhggh]lmihulebjh\zZg
ey hilbfbazpbb jZ[hlu Kbjhh&Algjthyw ijh_

h
dbc
I
h

bkihevah\Zg
i j_k_g_gbc ~hjh] hij_~ e _gby ©madbo? f Kl b i_j_
j_[mxsbo fh~ bazpbb > @
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"JZajz[hlzg

g jZffguc dhfie_dk ID -"ey bfb
lh fh~_ebjh\zZg

ij_"gZagZq_g ey ihkljh" gbdly \bam
ljzgkihjlghc k b bkke_~h\Zgby ~\b _ghy'KlZgkihjlc
ID khklhbl ba ~\mo ih~kbkl_f ih~kbkl_fu p-~Zdlbjh\
eb ljZgkihjlghc k_Ib b ih~kbkl_fu \bamZebagbgbb fh~
ljzgkihjlz 1h~rkbkl_fZ j_~zZdlbjh\Zgby fhe_leblBjZrgkihjl
al\hey | ihevah\Zl_ex g_ bf_xs_fm gzZ\udtih*bfdbzZpbhg
jh\zgby b ijh]jzffbjh\Zgby ijh_dibjh\ZIkikljjigdemjm 1]
k_Ib Ih”kbkl_fZ \bamZebazZpbb fh"_eb IjXgkqbjighc |

jh
_ig
uc
by
Ib

\Z | \bamZevgh_ ij_"klZ\e_gb_ ~\b " _gbykINZgkihjlguc
f_g_gb_ ozjzd!l_jbklbd k\_Ihnhjh\ b i_jogthj K}dh\ \bal
kIZ\e_gb_ j_amevlzZlh\ fh"_ebjh\Zgby

oh"gufb nzggufb bfblZpbhgghc fh~_eb BF y\ey
| jbklbdb ~hjh] dhgnb]lmjzZpbb i _j dj_kldipklBdEd" _ o
ljZgkihjlguo ihlhdh\ dZ ~h]lh gZijZ\e_gby

<uoh”gufb "Zggufb BF yl\leyxlky gZley”"gh_ Zghb

ij_~klZ\e_gb_ "\b" _gby ljZgkihjlguo kj_©kRBIhkhX3bklbc
gZ dz ~hf mqzkld_ ~hjh]b klZIbklbdZ ihgphZkdB&| e _c
nmgdpbhgbjh\Zgby \u[JZgghc kljmdImju ljpggkiBjlghc |
"Zgaghf th\g aZljm  _gghklb

ID h[_k qb\Z_I ke_’\mxsb_ nmgdpbhgZevgu_ \haf
kljhcdm aZ]Jm gghklb "hjh] \bamzZevgdmewmlZNki\Z\e
fhn ebjh\Zgby ‘hlh[jz _gb_ klZlbklbdb ®adAkH® gz d
Ahjhlb hlh[jZ  _gb_ klZlbklbdb ihdZaZlbenmgwimpm dlb\
hgbjh\Zgby \u[jZgghc klIjmdImju ljZgkihgkgtzeg khflb ijb



mjh\g_ aZ]jm _gghklb \bamzZevgh_ ij_"KlZgk gb_
ihjlguo kj_"kI\

< bfblZpbhgghc fh*_eb "ey ijyfhebg_cghlh Mb*®
ey bkihevam_Ilky \_dlhj ~\b'_gby "ey jZ&khzbZh dhlk
gZclb \ \_dlhjghf \bA_ jZagbpm f_“~m dhhjAlrgZlhc
\hjhlz Z\Ihfh[bey bl dms_c dhhjAbgZkec Z\lpMhjday
A eblv dZ°"mx ba dhhjrbgzl \_dlhjz gz dmwinbpb_
d\Z~jzlh\ \k_o dhhjrbgzl Lzdbf h[jZzahf ynkmftZzhjZz
d\z~jzlh\ dhhjrbgZl [m~_1 jZ\gZ _“bgbp_vawlhky d
"ey hij_~_ e _gby baf g _gby dhhj*bgzZlu Z\pth[bey
jZkklhygbb ijhc~_gghf Z\Ihfh[be_ f aZ hij\4- e _gg!
f_gb JZkklhygb_ ijhc”_ggh_ Z\lIhfh[be_ fhsvngoh"b
nhjfmeu i_j_f_s_gby 7“ey jZ\ghmkdhj_ggh]lhgb\b™_g
Z\lhfh[bey \ dZ 7~uc fhf_gl \j_f_gb JZkkqujg‘ga_Iky C
ney ~"Zgghc fh”_eb Z\Ihfh[bey mfgh' _gghj gByfgh't
Fgh bl _ev mkdhj_ gby gZoh~blky dZd | _amdvli2im_e
fZdkbfZevgh \hafh ghc b | _dms_c kdhjhkly®tdetz\Ihfh
fZevgh \hafh gmx kdhjhklv zZ\lhfh[bey ?kelbhf@h\Zy k
[bey ij \urz | jZzaj_r_ggmx kdhjhklv ~\b~ _dhdg gz *.
"hjh]lb Ih fgh bl _ev mkdhj_gby i_j kqgblu\gzadkgy dZ
pu f_“~m jZaj_r_gghc b |_dms_c kdhjhklyfh -Z\Ihfh]
r ggmx kdhjhklv ?keb \i_j ~b ~Zggh]h Z))(IIZMhI[]bey |
fhibev i_j_f_sZxsbcky k f_gvr_c kdhjhklwysbZkhyZd" _
f gvr_ q_f gZ jzkklhygbb \ebygby Z\Ihfh[bgyh]lh m
Z\lhfh[bey jZkkgblu\Z lky dZd highr_gb_ jZhgfopu f
kththb gZoh”ys_lhky \i_j_"b Z\Ihfh[berykbbd’AZgJ ZIf
gh]lh Z\Ih fh[bey d jZkklhygbx f "Am Z\IhfHhlygpfb ?k
ijhc”_ggh_ ~Zgguf Z\Ihfh[be_ hdZaZehkyhf_dZd_ g
b kdhjhk v AZgghlh Z\Ihfh[bey ijij\gb\Z_Iky gmex

:\lhfh[bev gZgbgzZ _| Ihjfhablv ijb ijb[eb ™ _gbb d
]hjys_fm djZzkguf beb h"gh\j_f_ggh djzkguf b "z
Kgblz_Iky qlh Z\lhfh[bev ijb[eb Z Iky dh KA Z 1hakh jm
klhygb_ hl z\Ihfh[bey ~h k\_Ihnhjz f_gvr bgngZkk
k\_Thnhjz 1jb Ihjfh® gbb Z\Thfh[b ey [Zd"h
i_j_f_s_gby ey jzZ\ghmkdhj_ggh]h ~\b" gbl*y[bd&/l;kdhj_

\ "Zgghf kemqZ_ jZkkgblu\z _Iky dzZd highkllgitZz\ d\z
Ihfh[bey d jZk hygbx "h k\_IhnhjzZz \aylh gkhbagzdl
| ev mkdhj _gby \' ~Zgghf kemqgZ_ jZ\_lyygbbgkphc ?k
n ggh Z\Ihfh[be_f hdZaZzZehkv f_gvr_ gnjbBklvih hg
b kdhj_gb Z\lhfh[bey ijbjzZ\gb\Z_Iky etmegbylZk
hit_dlI jZkkgblu\Z 1ky dZd highr_gb_ jZagkpu d\:.
h[t IZ b d\z~jz1Z kdhjhklb Z\lhfh[bey dgmx\B\ gghf
Ihf

y ih\hjhlz zZ\Ihfh[bey bkihevah\Zgu djb\u_ ;_a\

d
[bey V\aylhfm kh agzZdhf fbgmk
e
\Ilhfh[bey \h \j_fy ih\hjhlZ gZ mqgZkldZgohghbb bk



\u_ ;_av_ \lhjh]h ihjy"dZ Z ijb ih\hjhl_ g&vahj\zdj_kld
gu djb\u_ ;_av_ Ij _lh ihjyrdzZ Hihjgufbhhglyfb ~e)
djb\hc ;_av_ ijb Ih\hjh gZ mqzZkld_ "hjh]gkil)Z\eyxlk)
Z\lhfh[bey ijb \oh*~_gbb \ ih\hjhl Ihqdz \hjhliby dhlh]j
i_j_k_g_gb_f "\mo mqgzkldh\ “hjh]b IhqdZf_digoch"ysZy
hl ij_~u”ms_c lhqdb \ gZijZ\e _gbb [m~ms_[b ~\b" _gkt
ey [Ijbgylh qlh Z\lIhfh[bev \oh”bl \ ih\hjhilhgi]®Z dh]
i _j_k_g_gby "\mo mqgzkldh\ ~hjh]b Z\IhfhgdexghklZzzI}
[he _ iylb f_Ijh\ Hihjgufb IlhgqdzZfb ~ey ihklpv _gby dj
ijb ih\hjhl_ gZ i_j djzkld_ y\eyxlky dhhgybiblz Z\Ih
\oh™~_gbb \ ih\hjhl lhgdZ gZoh”~ysZyky jop_j_<@dmylv f_
s f\ _dlhj_ "\b° _gby 1IlhgqdZ gZoh”*ysZykyhahkiylv f_|I]
“hjhlb ih dhlhjhc [m”_1 “\b]Zlvky Z\lhfh\lb'exgbjyp \_dlh
khhi\_IklI\mxsbf \_dlhjm ~\b"_gby dhlhjubelyndibl m Zz\I
Mb* _gbb ih ~Zgghc ihehk_ ~hjh]lb IhqdZ bZdHEeZ ihe
dhlhjhc Z\lhfh[bev gZqgzl "\b _gb_ ihke_h imhiz |
Z\Ihfh[bev \oh”bl \ ih\hjhl Ih]*Z dh]*Z hlihibjexdj_kldZ
hklZ_lky ijh_oZlv g_ [he__ iylb f_Iljh\ < \hzq: kI\_ "et
av \u[bjZ_ Iky jZkklhygb_ dhlihjh_ [ueh [uthhZ”_gh i

evghf "\b"_gbb q_J_a \k_ hihjgu_ Ihgdmewvbalh¥ZebaZ
fh" ebjh\Zgby Mbb' _gby Z\lhfh[be _c ij_"klZ\e_gZ gZ j

FZjriml ~"\b" _gby jZkkgblu\Z Iky g_ihkj_“akiX _ggh i
b f Z\lhfh[bey >ey wlh]h kha”z Ilky kiblkb@z \ dhlh
blvky mqzkldb fZjrimlz Mqzklhd fZjrjm]ZkkhXIlhbl b
Zkklhygby ~h ~Zggh]h mqgzZkldZ b ij_~u"msglh mqgZKkl
gbb jZkklhygby \ mqzkld_ fZjrijmlz g_h[@kkbhly hij_~_

g
g

[u—

Jbk <bamzZevgh_ ij_"klZ\e_gb_ "\b" _gby Z\lhfh[be_



o

_\h \k_o mqgzZkldZo fZjrjmlZ kh”"_j Zsb@Z9Zgguc |
h[ oh~bfh ~h[Z\blv \ kibkhd mqgZklhdgZictglhy-$ bjc b a
zkldz JzZkklhygb_ ijbgylv JZ\guf gmex iphke__ 0.

ke_~h\zl_evgh ih \k_f we_f _glzf kibkdglzBa d
oh”bfh \aylv i _j_dj_klhd chIb \k_ Mol \_
j_kldz b gZclb i_j dj_kldb d dhlhjuf *eyml w
hlh ba ch" gguo i_j_dj_kldh\ \uihegwlee_\ kib
Z kh”_j"Zs_Jh I_dmsbc i_j_dj_klhd wkeb ylkibk
dmsbf i_j_dj_klidhf Ih ijh\_jblv JZkkIhyg-_b \
Id '?keb wlh jZkklhygb_ f_gvr_ _Zljpkklhygt
we gl_ Ih ke _~m_1| azf_gblyv wlh ygbklhygb.
fZ|jb\Z fhf we f_gl_ m\_ebq_gghf gd”mdbmdpm
kihd \g_klIb I]hku|jb\Z fuc we f_gl @klehghZkibk
dmsbf i_j dj_kldhf Ih ~h[zZ\blv \ dhg_kltkdbkdZz
hy
e

T —.
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Ib ih
g _h[
i_j_dj
d AN
f
k
d

k
k sbc ba |_dms_]h i_j dj_kidz jzkkl\Wdghy ba
] glz m\ ebg_ggh gZ _“bgbpm bf igikKfZljb
I Ih]h dzd [ueb ijhkfhlj_gu \k_ we_firghd khkl
FZjrimlhf yley Iky kibkhd i_j_dj_kldh\ <hgXgZe_ g
klb \ fZjriml kemqgZcguc i_j_dj_klhd hlebgguc hl ke
dj_kldZ \u[jZggh]h jZzg__ AZlI_f gZclb myZkkhd fz
sbc ~Zgguc i_j_ d]_k|hd >Ze  ke_"m_| Zh&g¢lVvVh\Z
\ fZjriml i_j_dj_kldb ba ij_~u“msbo mqgZzZkddh\ \ ihd?z
| _ dms_f mqzkld_ g_ [m”_I jZ\gh gmex

JZajzZ[hlZgguc ID iha\hey | j_rZlv azZ”~Zgb \hacg
ieZzgbjh\Zgbb ljZzgkihjlguo k_l_c Z bf gghgh)ngbj
ljZzgkihjlz ijh_dlbjh\Zgb_ ljZgkihjlghegh Imizi\tefZe
gb_ k\_Ihnhjzfb b bo ngIJhcdm mijZ\e_dibhdldZ gki
fb ijh_dlbjh\Zgb_ fZjrimlh\ ~\b" _gby h[skikiplZggh]h

Ebl_jzImjz

Dmabg F < BfblZpbhggh_ fh”~_ebjh\Zgbhdhj\Z gjkihd hdidb gtblj h

\Zgghf j_"bf_ mijzZz\e_gby Z\lhj_n ~bk « dzZg” ILxfg ggdind

lhk mg | Lxf _gvVv + k

K_fZobg : F Rmev]bg F : Ijh]jzZffguc dhfdgbykljfhdkihipuo

b i_r_oh”~guo ihlhdh\ gZ j_Jmebjm_fhf i_jcdnoklduc Fhek”h
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K K Nhfbg_\ klm”~ jmd L < DZdZImgh\z ~»
NbebZe N=;HM <H ©GBM ©FWB2 \ | Kfhe_

FH>?EB HJ=:GBA:PBB M>:E?GGHC J:;HLU
< K?LB BGL?JG?L

:dlb\gh_ jZa\blb_ bgl_jg_ ogheh]lbc RigbhgzZ
]Jh~ru kihkh[klI\m_|I nh]fbjh\Zgbx mkeh\bcy"hbyf hg<Zns k\
j_amevlziZfb bgl_ee_dImZevgh]h Ijm"ZI\gZkjlX-klhygbk
gh jzZkijhkljZzg _gbx izd gZau\Z _fhc ©m~*Z@ _o¢ghg Z[h
guc \hijhk decg_ ZzdimZe g k_Jh~rgy ihlhfmfyqlh \ g:
kms_klI\m_1 fgh _kl\h kihkh[h\ azjzZ[hldZ \bkehb Bgl_
gh\uo ihevah\Zl e ¢ ' _eZxsbo jZ[hlZIvgim/4h&l gigh ihk
Ijb wihf gZzb[he__ \hklj_[h\Zgu ki_pbZebkbbyhhezZ”Zxs
b gZ\udeb \ h[eZklb bgnhjfZpbhggh dhffmgbdzpbh
]bc Z 1Zd _ xjbklu 7“baZcg_ju mqgbl_ey b *jm]b_ >

M~AZe ggZy jZ[hlZ beb ©Njbezgk? ijbh[jjeZ [hevr
ghklv g_ IThevdh m I_o dlh g_ihkj_"kI\_ddm\wiheégy I
m jZ[hlh"Zl_e_c =eZ\gufb ij_bfms_kI\ZflZz gkahevah)
fZz m~rZe_gghc jZ[hlu ~ey i_j\uo y\eyxlky

¥ \hafh ghklv jZz[hlZIv g_ \uoh”y ba ~hfZz

"ghklv jZ[hlu k g_kdhevdbfb azZdZaqbdZzZfb

" h[ez]z_fhklv gzeh]zfb
qb_ Kh[kI\_ggh]h jZ[hg_]h ]jZnbdZ
hih~Zl_e ¢ 1Zd'_ \ulh~gh [jZIv gZ KE[hIm 1Z

-i+3>V-H-H-
«a @

oh”bfhklb h[_ki_gb\Zlv jZ[hlgbgdgZ jZagh]
kihf ©khprevguf izd_Ihfa b | A
Ilv gZcfz jZ[hlgbdZ ba ex[hc Ihgdb ieZg
dhebqg_kl\h ihl_gpbZevguo jZ[hlgbdh\
eh\by khljm~rgbqg_kl\Z
Zf m~"Ze _gghc jZ[hlu dzZd "edyr&fhlh*ZI
h\ fh gh hlg_klb ke _~"mxshb
Zy ijhajzqghklv b [_ahiZzkghklv
bc ihjh] \oh”Z ijb mkeh\bb [hevrh]lh azZjzZ[hl
Zpby m~Ze_gghc jZ[hlu gZs_ \k_]t ijh\h”b
_f ki_pbZevguo k_j\bkh\ ZgZebaudhlkhjlvo iha\l
ljb fh~ b hj]ZzgbaZpbb m~Ze gghc jZ[hlu \yeeb iml_f
k JZ[hIgbdhf beb azdzaqgbdhf q_j_a we _diphggmx ihql
I_j\hc b kzZfhc jZk|]thJZg_gghc fhr _evx hkhZgbazZp
fh"_ev ©AZdZagbd j_axf_ jZ[hlgbd? >ZgmgriIx{Zh"_ev |
db_ k_j\bku b kZclu dzZd 8SZRUN FRP > @azZIXUX FR
fhA_ckl\b_ f_"~m azdZagbdhf b jZ[hlgbdhfsbhbkoh”bl
h[jZzahf AZdzZaqbd hklZ\ey | gZ k_j\bk dajihgb bel
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Jbk Ljb fh”"_eb hj]J]ZzgbazZpbb m~Ze_gghc jZ[hlu \ k_I

_fm g_h[oh”bfh \uihegblv ijb wlhf hg mdzZamZ_ | \k
bgnhjfzpbx \ Ihf gbke_ h[ hieZl_ b khycbZd‘qullhelgwk@
wlh]lh jZ[hlgbd ©njbezZgk j2 bamqZ_ | aZ"rbgbazZhb
gylvky ITh hlijz\ey | aZzdZagbdm k\h_ j aX#lZalghdib f
ihemqgqzZ_ | g_dhlhjh_ dhebq_kl\hj axf ggbhiEgh\_ d
j_r_gb_ h gZcf_ h"gh]h beb g _kdhevdbo jZpHhgbdh\
s_kI\ 1Zzdhc fh~r_eb fh'gh hif_Ilblv fZemx N kdhdkHhaZz
"ey azZzdzZaqbdz 1Zd b "ey jZ[hlghdZ b gh&lvmM&y e
jZ[hlgbdZ ijbgylv mqzZklb_ \ [hevr_f gbke g_ijbh_dIh\
khdbc ihjh] \oh”Z Ba g_"hklzldh\ fh”_eb hgdm>gh hl
dhgdmj_gpbx ~ey jZ[hlgbdh\ b azdZagbdh\akj ~gl
jZ[hlm g_ijhajZzgghklv ijhp_kkh\ KZflc_jZkijlelRljFc
\ukhdbc kijhk gz IZdhc \b" fh”_eb \ke_~klI\B\dbhafh"
[hevrh]lh gbkeZ azZzy\hd gZ \uiheg_gb_ jZ[hfl jZaeb:
<lhjzy fh"_ev ©AZdZagbd j_amevlZl 'Zc{h]@bgjz qZ
i_j\mx >Zggmx fh"_ev fh'gh gZclb gZijbfLJQWYZ K.
FRP > @ <azZbfh™_ckl\b_ f_""m jZ[hlgbdhdhrkelZzdZe
ihA"h[gh dhgdmjkm Lh _klv jZ[hlgbd \ hI\_1ZgZ _jZaf_
jZ[hlm azdZaqbdZ hlkuez_ | _fm g_ j_axf_b ZZ]lhlh\u
[ehg g_h[oh~bfhc jZ[hlu AZdZaqgbd \u[bjwo [Z[jhI*b it
gZb[he__ ih*oh”ysmx _fm b gZgbfzZ_| khhgbdKI\mx:
JZ[hlgbd keb g_h[oh”bfh hkms_kileyyl KhjZphldr
ij_bfms_kI\ fh gh \u”_eblv Jhjza~h [he_ _ W[kHtmx i
Ney khljm~rgbdZ b \ukhdmx ijhajZqgghklv en a<ZId12aq
hg kjZzam ihemqzZ_I| \ZjbzZgl \ IThc beb bghchbfyj_ j_i
G_"hklzldzfb "Zgghc fh”_eb ey jZ[hlgbd&ZzZyj\2yxIlk



lu \j_f_gb ~ey ih”]hlh\db dZ ~h]h ijh_dlZz dHHh \ "Zev
i_gkbjm_Iky \ukhdhc iezZlhc azZ jZ[hIm h_jhegbghklv Ih
\hkihevam_Ilky \Zr_c b”__c [_a gZcfzZ khijjm~geydzZ \ul
gZgbgZxsbo b g_hiulguo jZ[hlgbdh\ >ZggZygZhm_ev \
hiulguo “baZcg_jh\ b ijh]jzffbklh\ 1Zd dZdubo jZ[hlt
N eZxlky gZ nhg_ ~“"jm]bo

Lji Ilvy fh”r _ev ©JZ[hIgbd j_axf_ azZdZaqlgdkxdbey Ik
iheghc ijhib\hiheh ghklvx i_j\hc fh~_eb kAd _ji&va Ki pb
f szZxl k\hb j_axf_k jz[hlZfb beb mkem]b az hij_»
Z azZzdZagbdb \u[bjzxl ba gbkez jZ[hl gZb]Jih&ke |h’\oh”

_]h jZ[hlgbd keb gm™ gh i_j_ " eu\Z_leb_ghz2 Ij_[h!
< wlhf kemqz_ g_ jZ[hlgbd bs_| jZ[hilm Z m&alZaqgbd
ljbf_jhf jz[hlu ih 1Zdhc fh”_eb yley Iky kZzggMHUU F
fh~r_ev fZdkbfzZzevgh ijb[eb _gZ d h[ugghd_lngte_ ke
bf__I \k_ khhI\_IklI\mxsb_ ij_bfms_kI\Z b gbfrhklZldb
ih kjZzZ\g_gbx k ~jm]bfb fh~A_eyfb fh gh \u~_el
fZe gvdb_ j _kmjkhazljZlu kh klhijfohd b#hhlgbd!
hklz\blv k\h_ j_axf_gZ kZcl_ D qbkem g _~h
b hqg_gv \ukhdmx dhgdmj_gpbx dZdjzh hiulm
h
\o

—

\' 1Zd b ih p_g_ ij_"hklz\ey_ fuo wmkiedib]lc "hklz
h~rZ g ijhajzZzgghklv kZfuc fZelgvaddgzZmijh\ ¢

<
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gZklh_ g_"_ezZgb_ azZzdZagbdh\ bkdzlv gm- gh]h
<u[hj fh*_eb azZ\bkbl hl p_e_c b |I_ogbqg_Kdh]h az”
l]h ijh_dlZz dzd ~ey azdZaqbdzZ 1zZzd b ™ey bfkiheghb
[jZlv hij_"~_e_ ggmx fh"_ev azZdZaqgbd ¢he ey hij_".
lh gzb[he__ \Z gh highkbl_evgh dhgdjfHghllh ijh_d
Ilv dZqg_kl\h mkem]b kdhjhklv \uiheg_wgyh¥[hdphlu ]b
eb aZzdZaqbdm \Z gz kdhjhklv bkiheg_é&bkgjiZ[hlu
_lh \Nu[_j_I \Ihjmx fh~_ev 1Zd dzZd hgzZbfthaVYhey_ |
Zdhc Ih j_amevliZl ?keb ~ey azdZaqbdRyijbhgbl Igu
I\h jZ[hlu Ih gZbemqrbc \Zjbzgl wlh bkithevah\Zg
eb 1Zd dzZd hgzZ ihal\hey_| gZb[he__ laklhz-dholzdlb
dhf b k~_eZlv ijh_dl 1Zzd dzd wlh ohq_Ilky_bfx ggh aZz
fh~r_ev bkihevamxl aZzdZaqbdb dhlhjuf \2_gZKhb[dhkI\
lezkgh wlhc fh~_eb hgb fhlml gZgylv jZ[hg_ Hb ih mk
p_9g_ qu kiI\m b kdhjhklb bkiheg_gby jZ¢hluk_BRihegt
\u[bjz_1 fh~_ev ih kh[kI\_gguf ij_7ihql_gbyfebeb fh" _
ah\Zlv IZ[ebpm

LZ[ebpZz [uez ihkljh_gZ gZ hkgh\_ hijhke®d wdki_jlt
klh\ azZgbfzZxsboky ijh[e_fZfb hj]ZgbazZpbb mANBe ggh
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Bgl_jg_I \ hijhk_ ijbgyeb mqgzZklb_ khljmzgol h\ B
] Kfhe_gkdZ Mkeh\by \u[hjZ fh”_eb hghg_gdZeh Ip_o [Z
ijb\_~ gu \ IZ[ebp_ " © 2 + iehohc j_aemgulZz|j_© 2 + |

amevlZl © @ £ hlebqguc j_amevlZl ©\hafhitghlglwvbazZjZ[h
ZevgZy kmffz dhlhjmx jZ[hlgbd fh d}_ilgehmo gfthtv_gB dh



©azljzZlu ~ey jZ[hlgbdh\ aZzdZaqgqbdh\2 * \jhggagu_ b
azZljZlu g_h[oh~bfu_ ~ey ihbkdZ jZ[hlu ®&JbdBiAZKghk
dZaqbdZa + khihdmighklv nzZdlhjh\ iha\bh@yZsnd daft
fZdkbfZevgh h]jz~blv k_[y hl \hafh gh]h hikigZh ©wn]
N _eb? £ fgh _kl\h \k_o nZdlhjh\ iha\heyxskbfZeM\ZIv
gh iheh bl_evgh wnn_dIZ ijb bkihevah\Zgbdbdhgdj_Igh

LZ[ebpZz + Mkeh\by \u[hjZ fh”"_eb hj]ZgbaZpbb m~Ze_
\ k_Ib Bgl_jg_I

Fh"_ev Fh~_ev EhA ev
©AZdZagqhd ©AZdZaqghd +
GZa\Zgb_ fh”_Jeb i axf_ i _amevlZl ©JZ[hlgbd

iZ[hlgbdd jZ[higbdyl-axf_ azdZagbd®

Mkeh\b_

<hafh ghklv azZjzZ|hldz

AZIjZlu ~ey jzZ[hl§bdZ

AZljZlu "ey aZzdZpqbdZz

—ahizkghklv jZ[HIgbdZ

_ahizkghklv azdzaqgbdz

Mjh\_gv dhgdmj_[gpbb

Wnn_dib\ghklv fR~_eb

Blh]h

LZdbf h[jZzahf fh gh k~_eZlv \u\h” qlh I|j klwy fh~
kZzfhc gbadhwnn_dlb\ghc HgZ bf__| djZcgdhftheh ij_
ju_ g9_ fhlml ©i_j_\_kblv® gbkeh g_"hklZzhdBgb>Zgg
ihfh> 1 g_ldh hij_~_eblv gZijz\e_gb_ jZahbglby ZgZ\u
b hiulz jZ[hlh~ZI_ey iha\hebl [he__ dgbt_klp ggh |
gZijZ\e_ggh jZ[hlZIv \ iZj_ k aZzdZaqbdhlirh_ipZy fh’
oh~bl "ey gZqbgZxsbho ©njbezZgk_jh\2 ]~ _  ghloph gZ
ijh_dlh\ h~gzZdh ba azZ g_ijhajZzgqghklb é¥gghZgbh”_

"hklzZlhqgh ijh[e_fZlbggh 1Zd dzd \kzZ Ygb\fZagb_
kdhgp_gljbjh\Zgh gz j_axf glh ijZdIbq_kdthg_ ]h
kdhevdh dZq_kI\_ggh khljm~rgbd fh' | \uihmghhv ~Zc
wlhfm \lhjZy fh”_ev yley |ky gzZb[he_ _ hhfb*2gvguf
m~rZe_gghc jZ[hlu HgZ bf__1 fghlh \_khfudh¢vbfms
dh g_"hklzldh\ dhlhju_ ijb g_dhlhjhf hiuhZI¥h gh gl

Ebl_jzImjz

F_rZedbg < | DZdZImgh\Z L < BgnhjfZpdbteggby kbgkdh ¥d prby

fb\ '_]bthevguo ijhfure_ gguo dhfie_dkZoo @ m fddhgd figg)\Hk\db o
bkke_"h\Zghb < K
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ImZebaZpbb bggh\Zpbhgguo ijhp_kkh\ \ j ]bchghéivegudk Zjohfur
Bgl_ljZe



>eb F B DZdZlmgh\Z L < |Ijbf_g_gb_ t'Z]ththZNZeON}gI)gIb)\yg ey
ZgZebaZ keh guo kbkl_f LjzZgkihjlgh_ ~_ el Jhkkb

>eb F B DzZdZImgh\zZ L < KdijIh\ZgZ%y k Bkd | f fZedeIZn\Eegby

keh gufb h[t_dIZfb k bkihevah\Zgb_f g_q ddplo @Zhyddh\ghph
aj_gb_ < K

lehszZz”~dZ ih ihbkdm jZ[hlu "ey m"Ze_gguONi ZZWZ ¥ BEIRU 8 F/RP
NZI1Z h[JZs_ gby

lehsz~dZ ih ihbkdm jZ[hlu "ey m~"Ze_ggX¥oFRIPpEZ&bXkXAX* KB P
NZ1Z hljZs_gby

lehsz~dZ ih ihbkdm jZ[hlu "ey m"Ze gguUOZIZ pb DebklhXIA b
iZs_gby

lehszZ~dZ ih ihbkdm jZ[hlu "ey m"Ze_ggd¥ LKIiQ Vb ZehX I hGHWBLJIQ
FRP "~Z1Z h[jZs_gby

lehszZ~dZ ih ihbkdm jZ[hlu "ey m"Ze_ _ggubUKiZBEEZELYHHKLhY FIRYPH
NZ1Z hl[jZs_gby

L F Ojbkzg_gdh\z kim~» jmd E : Lbfh
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< J?:DLHJ? D:L:EBLBQ?KDH=H DJ?DBG=:

Ngbf ba gzZijz\e_gbc fh”_jgbaZpbb mklzZgh\db d
dj_dbgl]Zz y\ey_ Iky bkihevah\Zgb_\ukhelhghh ~klp\guo
kbkl _fu iue_meZ\eb\Zgby j_Zdlhjz

GZ fgh]bo mklZgh\dZo dZlZeblbqg_kdh]h gj_dbg]lZz
A\moklmi_gqZlu_ pbdehgu GZb[he__ jZkijkykljZg g
pbdehgu Ibiz GBBH=:A kn_ju bo bkihevah\kEgby ihdZzZ:

Jbk Kn_ju ijbf_g_gby pbdehgh\ IbiZ GBBH=:A

H”rgzZzdh hl hrghklmi_ggZluo pbdehgh\ bo hlebqgqZ_
Ib\ghklv b f_ozZgbg_kdZy g_mklhcgb\hklh "RKkhfh[mke
]Zaz \ iue_\ha\jZlguc klhyd pbdehgZ \lh]hktjkdumi_gb q
deZiZzg Ba aZ gbadh]h m”_evgh]h jZkohhNZqbAkZebaZzZl

Iky kha~Zgb_ ]Zah bgzZfbqg_kdh]lh azZl\NjZI\ gpdehg_
bkoh”~bl \lhjbgguc mghk meh\e _gghlh dZI¥Zeb&glhjZ b
dhjjhaby dhjimkzZ pbdehgh\
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b g pbdehg
+ dhgmk + pbebg?”j
+ \uoehigZy Ijm[Z + \bglh\Zy
djurdz + \uoh”ghc iZljm[hd
+ hihjguc neZg_p

>ey ih\ur_gby wnn_dIb\ghklb jZ[hlu kbkl_fluyiue_n
p_e_khh[jZagh ijbf_gylv h"ghklmi_quIquoph/nengu j
Ib\ghklv "hklb]Z_ glh kgb Z_| kh”_jjZgb_gdZlZe
fZzkk \reZzZf_ h [ jZ _fhf k gbaz j_dlibngw Zlgbhggh
wlhf hlkmlkl\m g_h[oh?bfhklv bkihecaglh\d I @eZfhh
>Zggu_ pbde gu hlebgzxlky \ukhdbf highr_gb _
f_Ijm pbebg”jbg_kdhc dhjimkzZ /' b iehsZ”pbyhi_j_
dhjimkZ d iehsZ”b \oh~r"gh]J& ' DH|jrhjld Z2vihf hlghr_gb_
AbZf_Ijh\ \u\h~gh]h iZIjm[dZ b pbdehgZ Gk gzZfghlh
AZ"Z\rbkv Ibihf pbdehgzZz hij_~ _eyxl| hilbfZaXxgmx
\ ZiiZjZl,; &k > @
>bzZf |j pbdehgZ \ugbkey Iky ih nhjfme _
D= 40
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n + dhebqg_kl\h hgb&zZ&fh kidhjtzkdwz ~\lhb~_gb
]ZaZ \ pbdehg_ f k
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> ckl\bl_evgZy kdhjhklv \ pbdehg_ g_ ~hkigZ hlde

IbfZzevghc [he_ q_f gz KjzZ\g_gb_ ijh\h”~blky ih n
100- |22 =Pon| < 159,
(’001'1

Ijb hldehg_gbb [he__ q_f \u[bjzZxl “jm]hc Ibi pb

GZc” _ggu_ \_ebgbgu ij_"ihez]zxl \hafh'lghklv ihe
fZlbg_kdhc fh~_eb ZiizjzlZ khklhys_c ba dhfgqguo
gmx fh~r_ev fh gh \uihegblv k ihfhsvx ijh]jZfdgh]lh h[_
$16<6 beb ©7 )/(; &$' :gZeba?® dhlhjZy [m”_-l hljZ  _¢
g _crbo im[ebdZpbyo Z\lhjZz

<gmlj_ggyy ih\_joghklv pbdehgZ ihdju\Z_¢&ky dhjjh
dhc nml_jh\dhc GZ dhgp_ iue_\ha\jZlgudzZklhydh\ mik
aZl\hjgu_ deZiZgu k \_jlbdZevghc azZl\hjghc i-eblhc be
ghc azl\hjghc ieblhc [eZ]h”Zjy dhlhjuf adzZgbkyevgh
ijhgghklv dhgkljmdpbb > @

ljb gZebgbb nml_jh\db ihemqgbf mjZ\g_gbc g_Kk
| _iehijh\h~ghklb

T (T
P ot o’

]*_ ! £ iehlghklv klZeb *xddhfwnnbpb_gl |_iehijh\h~gh
kilZeb F £ |_ieh_fdhklv kiZeb I>fid]ZAm[PZ ih\_joghklb
kl_gdb pbdehgZ k nml_jh\dhc D

< nhjfme | / 1*_ I * lhesbgzZ kehy nml_jh\db WI|
eb\z | __ \ebygb_ gz fZI _fZlbg_kdmx fh4_eevh Bkihev
baheypbhggh]h kehy h{_ki_gb\Z_I| khdjzy_\ghdjmieh\u
Zxsmx kj_"m

>Zggu_ pbdehgu m _ bkihevamxlky gZ g_d&hlhjuo g
lul\Zxsbo azZz\h~Zo gZr_c kljZgu 1jbf_g gb phbh~rghkln
dehgh\ \ j_Zdlhj_ dzZlZeblbq_kdh]h dj_dbgkdbkgbabl
azljzlu b ih\ukbl \uoh” [he__ qgbklh]h ijh*mdlZ dj_db

Ebl_jzImjz

Kheyj ; A Fh~_jgbaZpby mklZgh\hd diZzd¥Z2 gid gh kgdh\]h fdggbd\zZpb
hgguo |_ogheh]lbc >L_dkl@ i A Kheyj fp_RZ =BZRhEDb?_jjabegb

Y eZ"ur \Z < G lhih\ G = ]h"Z_\ Fe<OoG®Glfbhq_k@zawyjdZo
gbdZél < K +

OjbkZg_ gdh\Z LF Dmebdh\Z F = :gZgekdammdplhix gbXhik-hhzddz1Z
eblbg_kdh]lh dj_dbg]z >L_dkl@ L F OpukZg_gd@®VWZjgEe ODRle
kiI\_ggu_ b I_ogbg_ kdb_ gZmdb? « + K +

Ojbkzg_ gdh\Z L F Gh\bdh\zZ F : KihkhJucaihdb|ag\wkibj jga_j
\mZjzZ ~ey ojZg_gby g_nlb b g_nl_ijh"mdlkXglgdKi@ F L FGIOjb
\bdh\Zz Gh\zZy gzmdZ ijh[e_fu b i_jki_dlbgyZnFqgghmoapzgh_ih
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: > RmfkdZy kIim”~ jmd = : ;hl\bg
Kzgdl I_I_j[mjlkdbc Jhkm~ZjklI\_gguc mghb\_
] KzZgdl I_I_j[mj]

:G:EBA I?JKI?DLB<GUO %, KBKL?F
BGGH<:PBHGGUO DHFI:GBC

< kh\j_f_gghf ~“bgzfbqgghf jugd_ Ijm~gh ij_"klZz
n_dlb\gh_ mijZ\e_gb_ [bag_khf [_a ZgZebazZfihdZa
yl_evghklb b kjz\gbl_evghlh ZgZebaz ijhrre’hd b |_
\uy\e _gby kezZ[uo f_kl b iezgbjh\Zgby &dzc¢~uf ]I
h[t f bgnhjfZpbb m\_ ebqb\Z Iky Z wlh ag@dhpb qlh
j_ rzxlky \k_ [he__ keh'gu_ az”~zZqb >ey jgrgblyy \hi
h[jZ[hldb ihbkdZ bgnhjfZpbb \k_ [he__ rigjhdlm_ ijb
Ayl bgnhjfZpbhggu_ |I_ogheh]lbb > @

Kbkl_fu %XVLQHVV,QWHOOLJHQFH %l _f#t wlh
dhlhju_ h[t_~bgyxl ~Zggu ba jZaebqguo bklhggh
h[jZ[Zlu\Zxl bo b ij_~hklZ\eyxl m~h[guc bdh jn_ck
jhgg _]h bamqg_gby b hp_gdb “Zgguo LZdhighjh*Z k
]h ihl_gpbZevguo ij_bfms_KkI\ 1Zdbo dzZd okdhj_g
ijhp_kkzZ ijbgylby j_r_gbc fghlhh[jZab_ pblith i\ \b
bgl_jzdlb\ghc jZ[hlu k ~Zggufb hilbfbaZpby \gm
ijhp_kkh\ ih\ur_gb_ hi_jZpbhgghc wnn_dlb\agERlb |
gbl_evguo ij_bfms_klI\ ih ij\g_gbx k dhgowmh glzf
IZdZy kbkl_fZ dhlhjzZy ij_"~hklZ\ey_| iluvevalg¥d]meyf

_glu ZgZebaz nzdlbqg_kdb ex[uo "Zgguo ROkl _fu
_ jmdh\h~bl_eyf dhfiZzgbc bgbfZlv h[hkghhZggu _
NZjy agZgbl_evghc wdhghf \j_ f_gb gz inbflhda b Zg
bgnhjfzpbb Z 1Zd>_ kms_kl _gghfm khdjZpmgbthk jml
gZ i_jkhgZe > @ Kj_"b gzb[he__ ihimeyjmjuo %, kl
ijboh”blky [hevrZy qZklv ijh_dIh\ \ dhfiZzgbhwo fh"
ke_~“mxsb_ 40LN9LHZ ,%0 &RJIJQRV 6$RXUYXMWLQF
BURJQR]3ODWIRUP

H[jZIbfky d bkke_~h\ZIl_evkdhb
sbo \ fbj_ bkke_"h\ZIl_evkdbo e
\ hijhk_ba jmdh\h”bl_e_c beZeypth %, Kkl
ky ijbhjbl_Ihf ghf_j h”bg kJ_"b gguoZl_oghe
~uf ]1h~hf hgb lhevdh gzZjzZzsb\Zxl k\hx ihimegyjghkl
gZy nbjfz dz ~uc ]1h” im[ebdm_I| \_jkbx ©FZjbqg_Kkt
ODJLF4XDGUDQW %,b ZgZeblbg_kdboZieglzdn i + |
lhju_ gZp_e_gu gZ h[_k| q_gb_dZg_kI\_ggh]lhhzgZz
aj_ehklb b mqgzZklgbdh\  Hp_gdZ ijh oh"bihékgh‘\mf

hig_1Zf GZnjbf_j
ihgkZ el bphWi@Hdh

I1Z \b~"_gby b kihkh[ghklv j_Ze baZpbb _e\nbd-dljz z
kdmx ijhA"\bgmlhklv Z \lhjhc fZjd_ bg] \ ZabZh_Lh"Z
eb F_lh"bdm hp_gdb ©*DUWQHU?2 g_ kdgble

azgbfz_| ihabpbx \ hrghf ba q_Iluj_ o gzZkl_c d\Z"JZ



Eb”_ju \ukhdb_ kmffZjgu_ [Zeeu aZ h[Z djbl._
mqgZklgbdb yl\eyxlky gh\Zlhjzfb eb”_jZfb\k_it~*"3dbc d}
ihrgbfzZxl mjh\_gv dhgdmj_gpbb gz Jugd

Ij_I_g~_glu azgbfzxl ohjhr__ iheh _gbZ ih gqZzkl
pbb ?klv kbevgu_ j_r_gby gh g_ o\ZIZ_I2Z\egzygby b
ihdmizl_e_c ~ey ihizrZgby \ d\Z*jzZl eb”_jh\

>Zevgh\brgu_ b]ljhdb ihklZ\eyx| bggbyphbhggu_
g_ "_fhgkljbjmxl \hafh ghklb aZo\ZlZ ~hebcj®tlgdZ b m
oh”~ghklb

Gbr_\u_ bljhdb madhgzijz\e_ggu_ j_ gbyk[Za
pbyfb dhlhjuo ihjhc g_"hklZlhqgh “ey ihdavigbbe c *
[hevrbo b "he]hkthguo ijh_dlh\

Q_f ijz\__ \ d\z~jzZI_ ijhba\h”~bl_ev f Heg | gher
e ijhM\bgml Z q_f \ur | f mki_rg__ \ fzpd _Ibg]_ b
GZijbf_j \ ]hAm \ d\z~jzl_eb” jh\ hdZI%\ZEva 40

b 7TDEOHDX > @

LZdb_ kbkl_fu eb”_ju \hklj_[h\Zgu ij_""jb\k_]h g
ylbyo k jZal\blhc BL bgnjZkljmdimjhc jZ[iigZkmbo \ \i
j_glguo hljZzkeyo GZijbf_j djmigZy jhkREckd@xy g_nl
dhfizgby ©=Zaijhf g _nlv2 Ilhevdh \ 1Zdhf ihjpjda”_e_g

pby j ]bhgZevguo ijh”z" bf__ | dhebq_kl\klihevah\Zz
%, [hevr_ qg_eh\_d < dzZq_klI\_ iezZlinhjfanmihlifiZgby
40LN b k dzZz ~uf f_kyp_f dhebq_ kI\h ijbethewvgdhc b ih’
jZkl | 40LN iha\heyxl ~Z°_ g _ijhn_ kkbhngdehguf \' h]
ljm~Agbdzf k e_]dhklvx ijbf_gylv ijbeh’ _gby %, > @
Dhg_qgh kbkl_fu %, Ij_[m_1I [hevrbo bg\_ghbpbc ik
ihgylv dzd m[_~blvky \ Thf qlh \eh' _ggueyxlgv]b i
ij_bfms_klI\Z eb qlh wdkiemzZlzZpby [m~cl Wki_rghc

b
ijhk dzd hp_gblv mki_o kbkl_fu %," >eyywdhjh g_h]
nZdlhju dhlhju_ kihkh[klI\mx] mki_om %,

Djblbg_kdb_ nZzZdlhju mki_oZ hibku\Zxl g Edhevdh
ijZ\e_gbc ~_yl_evghklb ij_"ijbylby \ dhlhmevkBAa"Zx!|
lu Z[khexlgh g_h[oh”bfu_ f_g_~"_jzZf "ey ~h&llx’ _gby
> @ GZijbf_j nzdlhju fhlml [ulv jZa”_e_mui gZ g_k
K i_j\h]lh \aley~Z fh gh \u”_eblv ke_"mxsb_ ]jmiiu nZ

f L_ogbg_kdb_ nzZdlhju gZzZijbf_j ijhba\hfubl_evghl
dZq_kl\h *"Zgguo

¥ lhevah\zZl_eb gzZijbf_j kl_i_gv m~heecalAhZ_gghkl
l_e_c

t HjJ]ZgbazZpbhggu_ nzZdlhju gZzZijbf_j k_j\bkgZy ih

JZaebqgu_ bkke "~h\Zgby \uyleyeb djblbg@zkdb_n.
Ney ~“hklb” _gby mki_oZ %, kbkl_f gh ijb wilyA \Z guf
ey lky baf_ behklv ‘wlbo nZdIhjh\ Bamqgb\ kims_kl\m:
lhju_ [ueb ij_~eh’ _gu jZaebqggufb Z\lhjZfbu\th" gh k~ ¢
glh zZki_dl baf_jbfhklb hklZ_Iky g_ iheghldwxhbkamqg_g



gh\ghc az~Zqg_c y\ey_Ilky jZajzZ[hldz f_Ihj*bdb]lbaf_j
nzdlhjz dhlhjuc hiI\_qzZ_I| aZ lhc beb bghc ijhp_kk

>im]bfb keh\Zfb “ey Ilh]h qlh[u hkhagZlv \k_
IZdbo kbkl_f g_~hklzZlhggh ebrv nzZdlZ m7Zedé&b\g ihk
guo ]jandh\ ko_f k\h"guo IZ[ebp mki_ib#&lijhmdlZ
hg _gv \Z gh qlh[u ij_"ijbylby |th_"kI\hfdlh)g)I-ehvx b
[h hijhkh)\ fh]eb \u”_eblv nzZdlhju dhlhju_Ztgeu b
ih kjzZ\g_gbx k ~jm]bfb

GZ ke_"mxs_f wlzi_ \Z gh ij_h[jZah\ZIv \k_ y\¢
nZdlhjZzo ~ey lhlh qlh[u ihkljhbiv kh\_jr_gdhliygh\m>
jZy [m”~_I hp_gb\Zlv ij_bfms_kI\Z kbkl_fu We; LZdz
gZ iulZlvky ijh~_fhgkljbjh\Zlv \azbfhk\yavfb “~m
baf_jbfufb nzZdlhjZzfb b \dezZ” dhlhjuc ijbghkbl %,
< qu_kI\_ \dez”Z fh gh jZzkkfzZljb\Zlv gi4bjlufey ~_g.
LZd"_ g _h[oh”bfuf mkeh\b_f y\ey Iky gZodhdb gb
khhi\_Ikl\mxs_]h dhwnnbpb_glZ i kq_lZbteh dZ
nzdlhjz ~ey khklzZ\e _gby h[s_c dZJ|bgjlh)f lgbfh_j -~
klb jZzajz[hlZgghc fh”_eb ~“he gh hkgh\u\dlvkyZgz
jZaebqgguo ijZzdlbg_kdbo d_ckZo gZijbf fiizgByijh_c
mqgZkl\m_|I

LZdbf h[jZzahf %, kbkl _fu azZgbfzZxl [hevrmx ~he
\j_f gguo bgnhjprbhgguo I ogheh]bc b ihalhey
eyf f_g_ "~ _jzZf wnn_dlb\gh [ukljh ijbgbfZIvIih]lh gby
ihevah\Zl_eb |I_kgh \azbfh” ckl\mx! k ijhapzfk Zg
fkaZfb glh \e_q_1 azZ kh[hc [ukljh_ JZa\bIHJy\nmgd
ey |lky \u]lh~rguf "ey [bag_kZ Z ij_~eh’  _ggBygbhygp _
\u]h”u hi bklhevah\Zgby %, kbkl_f |ha\helym-ls bkih
kI\_ggu_ dhgdmj_glgu_ ij _bfms_kI\Z bgmijfgzdbazp
\Z gh \ keh\byo g_klZ[bevgh wdhghfbdb

Ebl_jzImjz
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Hrghc ba azZz”Zq klhys_c i_j_™ mijZ\eyxshfb kljmoc
ey_Ilky g_h[oh~bfhklv hij_~_e_gby ihjyrt¥h ~*hghkl\bc
"he'gu [m~ml ijb~_j b\Zlvky ijb \hagbdgh\_gbb Z\Zj
[fhkh\ aZ]ljyagyxsbo \_s_ kI\ b ihjy~rdZ jZkijoky e gby
j_kmjkh\ ey bo ij_"mij_"~_gby b ebd\b"Zpthdo ijb\e_
gbl _evguo j_kmjkh\ ba khk_~gbo h[eZkl_c

<hijhk \hagbdZxsbc ijb hij_~_e _gbb fh~A_eb jZa\b
Z\Zjbcghc kbImzZpbb khklhbl \
ijhp_kk jZal\blby Z\Zjbb b dzd |
kiI\b_ k j_Zevgufb h[t_dlzfb gZ
ebd\b”rZpbb __ ihke "kl\bc

H[ahj ebl_jZImju ihdZaze qlh "ey
_Iky ebrv mqg_Ilgh klIZlbklbgq_kdZy bg
Z\Zjbcguo \u[jhkh\ aZ]jyagyxsbo \_s_ KImf I \\_~
ihA” _j db ijbgylby mijZ\e _gq_kdbo j r_ghezblj;hf_ Th]
mijzZ\e _gby Z\Zjbcgufb kbImZpbyfb ihklhyggh \hagh
fhklv ~ZIv h[smx hp_gdm ijhp_kkZ jZa\blbyjZ\Zjbb b
ebd\b”rZpbb _z ihke_"kl\bc ih 1jmii_ nzZdIKj®\ ihalhe
gblv jZaebggu_ h[t_ H[uggh "_IZevgZylph gdZ ih
ih h*ghfm nzZdlhjm g ’\Z | hft_dlb\ghc dZzhbbdu jZa\k
~_\ha”_ckl\by [t _dlu ihizA"Zxsb_ \ ahg®\AZ|jZ
jbcghc kbImzp qg_\b~rgh qlh ~ey wihjh_Idhim Iky
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Hlkx"Z ke_~m_I| qlh mijZ\eyxsb_ kljmdImju ~“he gu
dib\gmx bgl_JjZevgmx hp_gdm fZkrlZ[h\cghhkoe ~kl\b
\u[jhkh\ aZ]Jyagyxsbo \ s kI\ ihalheyxsmtx &fj@\gblv v
f ~m kh[hc hlke_ “b\Zlv I_g~ _gpbb baf _gmekkZkbImz
lu mijZ\eyxsbo \ha”_ckl\bc gZ g_
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livag_gby > @ o
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+ aZljyagyxs__ \_s_klI\h 1Ibi dheb
[jhr_ggh]h \_s_kI\Z nbabdh obfbq_kdb_ d»ZIjh‘:edeeh]
jbklbdb \_s kI\Z agZq_gby lhdkh”hau I5BInghligh
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+ h[t_dl gZ dhlhjhf hkms_kl\ey_Ilky ijhbbdB" kl\h
0jZg_gb_ beb ljZgkihjlbjh\dZ \_s_kI\Z ihhtbahh”kI\
kdez” beb IJngthIgh h[hjm~h\Zgb_ dhk[hijhah"
f_ju h[t_dlzZ b I ~

+ q_eh\_qg kdbc nzdlhj iehlghklv gZk_ehgby o

h

lZxsbo gz [t_dl bkihevamxs_f hizZzkgu_klaBfbqg_k
\hafh gh _ dhebq_kl\h ihkljz~Z\rbo hl Z\Zjbjyguo \u
gyxsbo \_s_kI\ h[_ki_g_gghklv kj_~klI\zZfly bdZshlu g:

khgzezZ b | 7

+ kj_"kI\Z ebd\b~Zpbb ZzZ\Zjbb kh[kI\_ggu_ Kkj.
pbb ihke_ "kl\bc Z\Zjbb \hafh ghklv ihfhsbgkh klhj
gZ [eb Zcr_c |_jjb|hjbb ih“Zjguo imgdlh\ iengdlh)
ihfhsb kem'[ FQK b |

+ ozjzdl_j f_klghklb gZ dhlhjhc gZohtbdkyx h[t_c
sbc ijhba\h~klI\h i j jZ[hldm o0jZg_gb_\dhmb\ijgZgkih
kiI\Z Ibi j_ev_nZ jZklbl_evghklb aZzZkljhcdb

GZ[hj k\VhckI\ fh™_I [ulv g_hljZgbqgq_g |Ijb §_h[oh?”
lul\Zxlky ~“hihegbl_evgu_ k\hckl\z

ljh[e_fm ZgZebaz hizZzkghklb h[t_dlh\ g _h[oeh”~bfh
Ilhf \k_c kh\hdmighklb h[klhyl_evkI\ b k\ht&by hdZ:
gb_ gz h|Zkgthv h[t_dlh\ b jZza\blb_ Z\Zjbcghc kbl
fghlhnzdlhjghklv
fghlhdjbl_jbZevghklv b ijhlb\hj_gb\hklvhhp_gh
jy®*m bkihevam_fuo djbl_jb_\

*+ agZqbl_evgZy jhev g_dhebq_kl\_gguo hp_ghd

+ keZ[Zy ijbkihkh[e_gghklv f _oZgbafzZ k[hjZ "Zgq

G_h[oh”bfh mqgblu\Zlv ke_~mxshb lj_[h\Zgby ij

H+ 1+

bgl_ ]JZevgh]h ihdZazl_ey h|Zkgthb “h{t_dIh\

+ bgl_]jZevguc ihdZazl_ev ~“he" g [ulv A IcZevgh
hp_gdhc h[t_dlzZz ~z\Zlv \hafh ghkliv hp_gtblvayz ~u
luc h[t_dl

* bgl_J]jZevguc ihdZazl_ev iha\lhey_| \u”beblv
gZb[he__ hizkgu_ h[t_dlu | _ dhlhju_ Kihtkd[gu k
kdmx kblImZpbx

+ nhjfbjh\Zgb_ bgl_]jZevgh]h ihdZazl_eyhfhe gh
gh ijhkluf ihalheyxsbf ijbf_gylv _]J]h \ mijZAeyxsho
e _gbyo

+ f _Ih~bdb ijh\_"~ gby gZklguo hp_ghd “he gu [u
\Zgu gZ Ih qglh[u [ulv kZfhklhyl_evgufb gHvkyh ~_
gZklvx bgl_]jZzevghlh ihdzZzaZl_ey

Bgl_J]jZevguc ihdzZazl_ev jzZg bjh\Zgby +bklhqgg
gby ij_"klzZ\ey_| kh[hc nmgdpbx > @

8 11X
"X £+ L h_ k\hckl\h bkke_~m_fh]lh h[t_dlZz



lj_"eZ]Z_fuc bgl_JljZevguc ihdZaZl_ev }Zg bjh\Z
gbdh\ aZ]jyag_gby ~“himkdzZ _ | ijhba\hevghkl\gZkrbj g
k\hckl\ bkihevam_fuo ~ey hibkzZgby h[t_dlZz

F_Ih™ jZg bjh\Zgby ijhfure_gguo h[t_dlh\ -aZ]jyagy
fhkn_jguc \ha"mo azZdexqZ_Ilky \ ke_"mxs_f

Nhjfbjmxlky fgh' _kI\Z k\hckI\ dZ ~h]h h[tbHlZ gZ |
Lzdbf h{jZzahf hibku\Zxlky \k_ h[t_dlu gdlhkkb_~m_fh

<u[bjzZxlky h[t_dlu dhlhju_ ihiz~Zxl \ ahgeb jZkkfhl
kljZzl_1bg_kdmx kbImZpbhggmx ahgm dhdppzy bf__1I k'
AZI_f nhjfbjm_lky fZljbpZ *,A8Zq _lytcdlh\- gZoh~y
sboky \ kljzl_]bg_kdhc kbImzZpbhgghc ahg_
G=[g,], (i=l.m, j=1.k),
dhebqg_kI\h k\hckI\ h[t_dlh\ P £ dhebdfu&l\h jZk!

" N+

h{t_dlh\
< ~rZgghc fZljbp_ mqgblu\Z _Iky dzZq_kI\_gyi¢tozjzdl _

dlz AgZq_gby we_f_glh\ fZljbpu ijbgbfgblyke_ "mxsl

1 — eciu ceoticmeo xapakmepuzyem OaHHwlll 00beKN,
&=

0 — ecau ceoticmseo ne xapaxmepu3zyen OAHHbLIL 00BEKM.

< ~"Zgghc jZ[hl_ \u[JZg djbl_jbc ey hil[hjZz h[t_dlh
fhc I _jjblhjbb + azjz" gb | jjblhjbb < khyaltkkyk wlbf
\_dlhj kljhdz 1~_ we_f_glu highkysb_lkxsbfk\gZkl\Zf
fZkrlZ[u aZjz  _gby | jjb|hjbb b ihke_"kI\kk&fZAZjbb k \
livagyxsbo \_s_kI\ ijbgbfzxlky jZ\gufb ZeyhklZevgl
xlky

V=[.vyuv,] beb =[], (z:ﬂ)

Nhjfbjm_lky fZGbpgzZq_4dbywa hlh[jZgguo ihkh \u[jZg
ghfm djbl_jbx bklhgqgbdh\ aZ]jyag_gby imlpdGmijhs_gb
ke_"mxsbf h[jZahf

. |&y mpu v =1,
¥y =8y Vs begii:{ ’

0 npu v, =0.

< "Zgghc fZljbp_ we_f_glZfb y\eyxlky dhedbyg_klI\_g:H
k\hckl\ \ebyxsb_ gzZ fzZzkrlZ[ ihke_~kl\bc hif 2Zjbb k
liyvagyxsbo \_s_ KklI\

G=*gt], (i=1.m, j=1.n),

v m+t dhebq_kl\h k\hcklI\ bklhgqgbdZ aZ}jyag_gb)
\hckl\' g  \ebyxsbo gZ \u[jZmggtc ddipbel bjdpc
bdh\ azZ]jyag_gby | hit_dlz\eyXdhju_ g_
bdgh\_gby Z\Zjbb k \u[jhkhf aZ]\jyagyxsb
NZevg_cr_f g_ mgblu\zxlky < j_amevlZl__kifthgvrz_|
j _fuo h[t_dIh\



?2keb k\hckI\h h[t_dIZ baf_jy _fh_ Ih

* o
& ij — ecauceoucmeso cnoco6cm6yem yeeauueHuro macumabos 3apasicerus u

nocneocmasuli asapuit,
gi=
gi
nocneocmsull asapuu.
?keb k\hckl\h h[t_dlZ bf__1 dzZq_klI\_ggmx ijbjh”
e _gb_ agzZq_gby khhi\_Ikl\mxs_]h we f _glZb\bfZljbr
A"mZevguc 0ZjZdl_j b \ h[s_f \b”A_ fh'gh azZibkzlv I;
1 — ecnu céoticmeo cnoco6cm8yem yeenuuernuro Mmacumaboe 3apasiceHus u
g*" B nocreocmeuti asapui,
i=

0 —ecau ceoticmeso YMmeHvluaem Mmacumaowl sapasiceHusl u

nocneocmsuil agapuil.

>ey ihemqg_gby dhfie_dkghc hp_gdb bgl_J]izZevghl]t
"bjh\Zgby \ dhlhjuc \oh”yl k\hcklI\Z hlebhaixgb_ky
ghklb ijh\_~_f ghjfbjh\Zgb_ wlbo agZq_gdltxkh]eZk¢

g*{/‘nnrm:g—i/*

1" J Lmorpwe_f_glu ghjfbjh\ZgghmaiZ}JbtpchdkbfZev
gh_ agZq_ ghim ik\hckli\m kj_"b jZkku|jb\Z fuo h[t_

AZI_f nhjfbjm_Ilky \_dlhj klhe[_p we_f_nglAdfb dhl
kh\u_ dhwnnbpb_glu agZgbfhklb dZ"‘h]h k\hckl\z

p :[P,-*,l], (i*:m)a i bzpi* =1,

1~ ! £ \_kh\hc dhwnnbpb gl agZqbfhklb k\hcklI\Z o
]h bkke ~m_fuc nzdlhj f [hevr_ agZq_dbglZ kh\r
| f [hevr__ agZq_gb_ bf 1 wihl ihdZazl_dbfbh kjz\

H|j A" e gb_agZq_gbc \_kh\uo dhwnnbpb gk lagZq
ihfhsvx wdki_jlguo ijhp_"~mj

Nhjfbjm_f fzZljbpm bgl_J]jZevguo ihdzZazl_e_c
gby bklhggbdh\ aZ]jyag_gby ih \u[jZgghfm -djbl_jtk
ba\_"_gby fZGbHpaf], (i=1..m, j=1.n) b \_dlhjZ klhe[pZ
p=[ps], (*=1..n) LZdbf h[jZahf dZ ~uc we_fl gkhfZljby
hi\_ITkl\mxsbc agZq_gbx bgl_]jZevgh]lh ihdglayl ey
L ]1]h h[t_dlz \ugbkey _Iky iml_fd&mffl
"hlh we_f_glZ kljhdbG£Z[gH,p(i=1..m, j=1.n) gZ khhl
\_Ikl\mxsbc \_kh\hc dhwnnbpb_ gl kh”_jKibeefky \ \

=) (F=1.n) > @



U,.ZZg;‘-pj’l, (i=1..m).
Jj=1

[jh\h~blky ijhp_"mjZ jZg bjh\Zgby bklhggihdh\ aZz]j
\ul[jZgghfm djbl_jbx dhlhjZy aZdexqZ_dkgh¥ itjke_"h\Z
f_g_gbb Ze]lhjbl Z \u[hjZz < dZq_kI\_ djlyl fpmb bkihev
fzdkgh_ ijZ\beh

>7Zggh_ jZg bjh\Zgb_ ~hklZlhggh mkehdghdhivng _qggh
nbpb_glu k\hckl\ \oh”ysbo \ bgl_J]jZevgubh\thdzZaZzl_
gby “he gu hij_~ _eylvky wdki_jlZfb azgbfZxsbfbk
ijhlghabjh\Zgby ihke_~kl\bc Z\Zjbcguo \upbakh\ azZ]jy:
s _kI\ A~ kv “he’gu mgblu\ZIvky jZaebqgglukek\bcklI\Z
gh\u_ dhlhju_ fh gh [m~_I \dexqgblv \ jZkq_

lj_~ezZ]Z_fu_ ih"oh”u d jZg bjh\Zgbx bklhggbdh\ a
ihalheyxl \ dhfizdlghc h[hajbfhc nhjf_ ijjfZplzAeylv b
h gbo wdki_jlzf qlh ih\urZ_| wnn_dlb\ghkbvjijbgbfz_ -
r gbc >Zgguc f_|h” jZg bjh\Zgby ihalhedpHxijh\_ kil
dhebqg_kI\Z ihklh\ fhgblhjbg]Z b ghf_gdeZlnym ~ZIgb
sbo o0ZjzZzdl_jgu_ ey “"Zggh]h bklhqgbdZ aZ]jyagyxsb_

Ebl_jzZImjz

HjlZgbazZpby fhgblhjbg]Z azZ]jyag_gbydalfihikkguflo hfltgdkzZfb
<l F_rZedbg < < E_kguo : < Imlbeh\ ?20 2 f_Kyjgkgud\gZmq
ghl ogbq kdbc b |jhba\h"k|\ gguc mjgZe? ©P\_lgut § _|Zee

IZgZJbg < F =hjxgdh\zZ : : :\IhfZlbabjh\E[hgZ yb kbkZefbaZ wdheh]b
g_kdhc bgnhjprbb h azZljyag_gbb ZlIfhkn_jghldjdga*mopg@< K_kl
gbd dhfivxl_jguo b bgnhjfZpbhgguo | ogheh]bc ¢ KYgAZjv
:\lhfZlbabjh\ZggZy kbkl_fZ fhgblhjbg]Z k& kthigjgbyu hejim F
rZedbg < F 1Zgzjbg :: =hjxgdh\Z >b }hf@reQ lybthdk |k edkz yj i
< + K

gy £ + +



K?DPBY :G:EBA B FH>?EBJH<:GB?
< WE?DLJHWG?J=?LBD?

= :glbih\Zz kIm~ jmd :: =hjxgdh\Z
N=;HM <H ©Lmevkdbc Jhkm~Zjkl\_gguc mgb\_jkbl

[IJH;E?F: IHKUR?GBY WG?J=HWNN?DLB<GHKLB
L?IEH<UO MKL:GH<HD

Ijb ijhba\h~kI\_ I _ieh\hc wg_j]Jbb \ ghjfZelghf j_~
dhlehz]j_1Zlh\ kms_kl\mxI Ijb hkgh\guo ‘g™ ] _jb
lhieb\Z b moh”~ysb_ ]JZau "~ ihl_jy wg_dpbbdiyl_j_a
ez 7 b ihl_jy k ijhm\dhc b gZ kh[kI\_ggo_ gm’

>Zggu agZq_gby ihl_jb | _ieZ ijb[eba®&¥ _evgu
hlh g_ hlh dhlezZz hl_qgq_klI\_ggh]h ijhba\h”klI\Z
h\j_f ggu dhlehz]j_]1Zlu k j_Zevguf DI> Ithdimeh :
dZaZggu ihl_j gbo agZgbl_evgh gb” IbGh hgt
e_"mxsbo kemq
T _keb \h\j_fy
dhlehz]j_1Z1Z k m
]hf ]ZaZ m\_ebqgb\

~3 xQ

h

b m

Zyo > @

b dZq_kI\_ggh g_ ijh\h”~blky j_ "k

g_Ilhf \u[jhkh\ \j_~guo \_“sh¥l\ ih

Zkay gz +
h

:I; AbzZf Ij khi_e ]hj_ehd dhlhju_ mklZgh¥é gu g
kj_~g_c fhsghklb hjugqgh g_ ih~“oh”~yl ~ey jl&®evghc
Z]lj_1Z1z B ih~"dexq_ggZy d dhlem gZ]jmaag@zbhlebqz
gb gz dhlhjh_ gZkljh_gzZ lhj_edz Bf_gdtegdh ijb
| vghfm kgb' _gbx | _iehhl*zgb hl nzd_eh)\j dZh\_jo
b ihl_jb \hajzklzZxl gz

i keb hgbkldz ih\_joghklb dhlezZ ijhba\h”blky

k hlehz]j_]1Z1Z k aZl]ljyagflgguwfb ih

Ilh kgb*zZ_Iky DI> d
aZ kg_I m\_ebqg_gby gZ wim \_ebgbgmaihibjv k
Djhf_lhlh g_~hklZlhqgZy wnn_dIb\ghklv\jiz{khhu kbk
gbkldb O<H ijb\h~bl d ihyl\e gbx obfbgdikdbo hle
gZ \gmlj_ggbo ih\ _joghklyo dhlehZzZ]j_1ZlZxag@dqbl _
wnn_dlb\ghklv _1h jZ[hlu
tf _keb dhl_e g_ h[hjm~ m_Ilk
jh\Zgby izjhf_jzfb | iehkq_lq
p_kkZ ]lhj_gby b | _ieh\hc gZ]jm
dhlez jZ[hlZx] g_wnn dIb\gh Ih
t ijb qZklbgghf ih\j_ "~ h\d
"hihegbl_evgu_ ijbkhku \ha hid
Ah hlhf b moh”ysbfb JZaZzZfb gZ + > @
¥ ijbf_g_gb_ kh\j_f_ggh]lh gZkhkZ \ dhl_g¥@lZc ih:
kgbablv azljzlu we_dljhwg_jlbb gZ kh[k I\g_fgchb_ gm
kgbablv azZljZlu gZ bo j_fhgl b h[kem b\Zgb_

y dhfieedglbfjkjntdb\
bdzfb kRiglbyZfilh j ]
adb beb hh&lgbkj "k
wlh "hiheglglz evgh ki
fmjh\db dhleZ fh]m
idmbgkhgm\_el

(Q
> o



¥ gZ dzZz ~uc pbde ©lmkd hklzgh\2 dhlehzBgj_1Z1Z 1Ij
| evgh_dhebqg_klI\h Ihieb\Z GZb[he__ [elZMWadkbylguc
iemZlZpbb theZ = _1h [_ _[hcgzy jz[mMElI \c*"bZiza
hij_~ e _gghf j _“bfghc de|hC Ijbf_g_gbjgl&Z~Zjghc a.
fZImju \ukhdhdzZq_kl\_gghc Z\lhfZlbdb Bjhckhebjmxs
ihalhebl ijb\_klb ihl_jb d fbgbfmfm

Ilhklhyggu_ g _y\gu_ ~hihegbl_evgu_ ihl_jb Ihevdh
\hAakIv_ ieZ \ dhl_evghc fhlml “hklb]Jgmlv +

< ihke_~g__ \j_fy gzb[he__ zZdlb\gh jZza\bMZ _lky kn
abjh\Zgghlh mq_1Z j_kmjkh\ Ijhbahr_e ikjdmb®® hl ©
f_Ih~h\ jmggh]lh k[hjZ bgnhjfZpbb k ihfhsvx gggbmI[mdZ
fma “hkimim k ihfhsvx kh\j f gguo dZgZeh\ klyab G
\j _fy ijhklhc k[hj bgnhjfZpbb m _ g_ khhIXKIEZXm _ | \k_
sbf ihlj_[ghklyf mgZklgbdh\ jugdZ wg_j]lhjolrmyjkh\ dI
"hklbgv hilbfzevghlh khhilghr_gby p_gZ dZgbkI\h >
wlh]lh khhlghr_gby g_h[oh”bf "Zevg_crbchiabhjloh”™ hl
\Zgghlh k[hjZ ~Zgguo k ijb[hjh\ mqg_IZ d zZmlijgAIbabjh\
e_gbx kbkl_fzfb ij_~hklZ\e_gby wg_jlhjikmZpthlb b ~bi
wg_jlhkbkl_f

JZajzZ[hldZ b \g_"j_gb_ fghlhdZgZevgh]lh fbdjhijh
[ehdZ dhgljhey wg_jlhk[_j_"_gby ijb ijhdangp” Kllhb |_ie
iha\hey_| kgbablv "Zggu_ ihl_jb >Zgguc [2&dg"he _g
ijb[hjZzfb dhgljhey b j_]Imebjh\Zgby hilbhZeZgh gzZkljl
fZlbdhc dhlehz]j_]ZIh\ dhlhju_ ihal\hewxb gdhphjdlebjh\.
jh\Zlv ke_"mxsb_ \b”u jZ[hl

dhfie_dkgh_ h[ke_"h\Zgb_ dhlehz]j_]dd\ \dex
ZgZeba ijh~mdlh\ k]lhjZgby Hp_gblv dZdbkbhm]hZ[hlu
h[hjm"h\Zgby dhl_evghc

j_"bfgzy gZeZ"dZ dhleh\ k bg\_glZjbaxkwhh_c \j_7
k jZzajzZ[hldhc j_"bfguo dZzZjl jZ[hlu dhlehzdpgu@&lh\ gz
gZ]ljmadzZo b f jhijbylbc dhlhju_ h[_ki_qZEZIpA[hIm d
lhevdh \ wdhghfbgghf j_“bf_

Ijb ijh_dlbjh\Zgbb b kljhbl_evkl\_ gh\hc edBb _evghc
p_gh\h]lh dhjb”rhjz \u”_e_gg h] gZ "Zgdbh~ bfjhijbylb
IsZl _evgh ih"h[jZIv IZdhc fghlhdZgZevggadhehdjhp k
dhgljhey wg_jlhk[_j_"_gby ijb ijhba\h~KlIhb Idhdh\hc w
juc [u h[_ki_qgbe JZ[hIm dhlehz]j_]1ZIh\ k \ukhdbfb DI
ghklvx ;ehd ihalhebl hkms_kl\blv \hafh ghlelx bgl_]
b kh\j f gguo |_ogheh]lbc Z\IhfZlbq_kdhjhpj KkiZebjh\z
ijhba\h~kI\Z | _iezZ dhlhjzZy \ hkgh\ghf bbhlyighklebl wc
_jZ[hlu

LZdhc ih?*oh” \ kn_j_ mq_ I_ieh\hc wg_4{]bb j_Zc¢
dzZgZevguc fbdjhijhp_kkhjguc [ehd dhgljheiybwg_jlh}
ijhba\h”~kI\_ I_ieh\hc wg_jlbb ehd ihaa\Wzdbliphlbfbab
p_kk ijhba\lh”~kI\Z | _ieh\hc wg_jlbb gZ j@kZo~l_e _gguct



iehkgZ[ _gby b ih\ukblv wg_jlhwnn_dlb\dEkév gZ[hl
guo h[t_dlh\ GZ jbk ij_"klZ\e_gZ ko_fxIWKbkl_ft
|_ieh\hc wg_jlbb KILW \ dhlhjmx \oh”blbfdjhlhdZg
ijhp_kkhjguc [ehd dhgljhey wg_jlhk[_j_"kbby-lijb ijl
ieh\hc wg_jlbb > @

Jbk Ko_fZ kbkl_fu ijhba\h”kI\Z |I_ieh\hc wg_j]bk
\ dhlhjmx \oh”bl fghl]hdZgZevguc fbdjhijhp_kkhjguc [ehd
wg_jlhk[_j_"_gby ijb ijhba\h~kI\_ I_ieh\hc wg_j]bb



KILW jZ[hlZ_I ke_~mxsbf h[jZahf Bklhgghd |I_iez
I_e \ujzZ[zZlu\Z_I| wg_j]lbx I_iez dhlhjzZzy[k _ghfhsvx I
gbdz i_j_~Z_lky \h \lhjhc dhglmj |_ieh\heZ lbyb aZz
\ kbkl_fm hlhie_gby

I _jl\uc dhglmj k bklhggbdhf |I_ieZ ]Zah\ucgddl e ij
ANZlgbdm | _fi_jZImju \ ijyfhf Ijm[hijh\h”~_ i_j\h]lh dhgln

<lhjhc dhglmj | _ieh\hc k_Ib ijbkh_"~bg_ g mjoZlgbdm
\ h[jZlghf Ijm[hijh\h~_ \lhjh]h dhglmjzZz y~Zligpdm ~Z\
fhf Ijm[hijh\h~_ \lhjh]lh dhglmjZz kq_Iqud_rheIhjhba\h"
\hc wg_j]bb

Ijbjh*rguc ]Za ih~Z_1ky g_j_a j_]meylhj ihiwzgb ]Zaz
kilmiz | \ bklhgqgbd | _iezZ ]Zah\uc dhl_e ZqlZaZ “Zlq

Lzd _ \ ]Zzah\uc dhl_e ihAZxl \ha”mohdajucglbeylt
ijhoh~bl g_j_a *Zlgbd I_fi_jZImju \ha”"mo%Z \hta *Zlqgb
"moZ

Ba ihemqg_gguo “Zgguo nhjfbjm_Ilky h[h[s_gg e
ihdzZzazl_ev dhlhjuc iha\hey_1| \uy\blv f_kldlg¥Xbf vr
ghklb ijhp_kkzZ ijhba\h?kI\Z |_ieh\hc wg_ ul}labheI)hdIZaZI
hozjzdl _jbah\Zlv wnn_dlb\ghklv jZ[hlujhb[a\r™Yh\Zgby
s_]h I_ieh\mx wg_jlbx dhleh\ dhl_evguohbgh ~ H[h[¢
liZevguc ihdzazl_ev wnn_dlb\ghklb kjZ\gbRabfbk | _oc
azljzlzfb ij_~mkfhlj _gguo dhgp_ipb_c ©gZmemqrbo
gheh]lbc? ijhba\h”kI\Z |I_ieh\hc wg_jlbb kg\dbes@ZgrzZzy k
| ogheh]l]by | _ogheh]lby hkgh\ZggZy gadybkgeZmgto "h
b I _ogbdb dhlhjZy gZijZ\e_gZ gZ kgb _gbkl\dy]Zlb\g
gZ ijbjh~m

< rlzZlghf j_"bf_ jZ[hlu bgnhjfZpby k fgh]hngZevgh
ijhp_kkhjghlh [ehdZ dhgljhey wg_jlhk[_ggh gbjy  _ " _k
NZ Iky \ "bki_Ilqg_jkdbc p_glj ijb_fZ bgnhjZZ pbd I
fghlhdZgZevguc fbdjhijhp_kkhjguc [ehd dhglhey wg.
gby ij_~mkfzljb\Z | \g_k_gb_ kgyluo k kbhMhflklI\mxs€k
jh\ "Zgguo \ [ehd iZfylb b \ "Zevg_cr_f \lZkijhba\h
i _jkhgzZevghf dhfivxl_j_ 7~ey \_" gby [Za %Z[dheuo b ijh
iheghc hp_gdb j_kmjkh b wg_jlhazljzl

<h \j_fy g_rlZlguo kbIlmzZpbc \ujzZ[Zlu\Zx] a\mdh\h«
bgnhjfZpby p_gljZebah\Zggh ihkimiz | gizdrbjd 1q_jkec
_fZ bgnhjfZpbb Ney hi_jZlIb\gh]lh ijbgylbpNZr_gby i
pbb "Zgghc kbImzZpbb

< j_amevlzl_ 1Zdh]lh j_Imebjh\Zgby hkmigkl\ey_
p_eh]lh jy~rZ jZkij_"~_e_gguo h[t_dIlh\ | _iedhtgZdVv_ gby
guo I Z\IhfZlbabjh \Zgguc "bklZgpbhcegethdbdhgljhe

q_kdbfb izjzf_ljzfb ijhba\h~kI\Z |_ieh\hcaa\Whgyjlbb ql
hilbfbabjh\zZlv ijhp_kk ijhba\h~kI\Z |_ieh¥if_®g_jlbb
e_gguo h[t_dlZo I_iehkgZ[ _gby b ih\ukbdhkWyg_jlhwi
jZ[hlu ij_"~klZ\e_gguo h[t_dIh\



Ebl_jzImjz

=hjxgdh\zZ : : :\IhfZlbabjh\ZggZy kbkl_H@& fhdldhlhjbgiEgZ["
gby < F IZgZ]bg :: =hjxgdh\Z D < —ybl‘_Zn:bh:\M Balodkblg_ kdb
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Kbkl_fZ fhgblhjbgl]Z b h[_ki_q_gby [_ amozmgngm\wmmhgz z
Ihfh[bevguo ]ZahgZihegbl _evguo dhfij_ kkahghb HZjgpthya@ g

gbb <1 F_rZedbg < F 1ZgZjbg : : —hpx_g(ﬂlphggmb: g Z@ q 9 c
‘'mjgZe ©G_nl_]Zah\h_ ~_eh? =% + < +
1Zl gZ bah[j_l_gb_ MkljhcklI\h Ahglﬂwak@ghl}lygdby I _

ieh\uo mklZgh\hd Jhk N_”_jZpby FID ) 'b iZl_cghnielzen
|l_ev =HM <IH Lmevkdbc ]hkm~Zjkl\_gguc mgb\_jkaa_Zy\-_le<
him[e iXe < + k be

? : ;meuq_\Z ? F I_Imoh\Z kIm” jmd gJ <"hKhehi
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kf¥f

:G:EBA F?LH>H< HILBFBA:PBB J?@BFH<
WG?J=HKBKL?F

AzZ"~Zqgb hilbfbazZpbb \ Wg_]h

xlky h”rghc ba hkgh\guo h[eZKkl

Ih~ hilbfbaZpb_c |I_dms_]h

gZb\ulh~g _cr__ jZkij_~_e

r gbb ih~h[gh]lh jhrzZ az”"

kfZzljb\zZ_fh]lh h[t_dlZ *
%

| fZo \ gZklhys
kke "h\Fgby \ w
wg_jlhREKI_fu il
ijm fooj-fhsghl
h bfh bkoh2klv b:
"ghc kkédkl _ffuc oZ
| _gqghklgx cijhl_c
' dbo \bgkmIlj_
\ya Zlvgag_u‘ggflj‘\'w
pbb j_"bfz k\i
ijhbaVEKKE)\h i_

k bk
~c b
j_"bfz

b_ ]_

dhc wg_jlbb

“nhjfmebjh\dz az~zq hij_meey | i
"h\ g_ebg_cgh]h ijh]jzffbjih\ltggby K
o ba gbo fh gh \u”_eblv f_dEz"uf ijyfh]
e _gguo fgh' bl _e_ ¢ EZ]jZg Z pgBhebqg
hih f 1h~rzZ f _|h~ "bgzZfbg_kdh]h Ajh]jzZfft

a f_lh~h\ ihbkdz fbgbfmfZ nmgdpbb

yleyxlky f_Ih”u gme_\h]lh ihjy*rdZ fh”bnbpbjh\Zg
dz > b\kz f_Ih”" Jha g[JhdZ f_Ih~r dhfiezdgh}h f_

ihbkdZz f_Ih”A ihdhhj*bgzZligh ]h kimkdZ kbfkdBE~&lo ij
ihevamxlky Ihevdh agZq_gby nmgdpbb Z Iky2gbqg_

y\ghf \b~ _j_™ijbf_g_gb_f f_Ih~ah\ ijyfhihbiftnbkdZz
ihAThlh\blv aZ"qu d j_r_gbx Z bf_ggh bikgexgblv
\b~r_ jZ\_gklI\ b hij_~ _eblv gZgZevgmx ~“him&Vxfmx |
ijhp_"mju kemqgZcgh]lh ihbkdZ qlh mkeh'gy_1I jZkqg_

3<Q



J r_gb_ az”~Zq mkeh\ghc hilbfbaZpbb hkms_kl\ey
N EZ]jZg Z dhlhjuc ohjhrh jZ[hlZ_| ~ey fgadb *dbo m
nmgdpbc < I_o azZz”*"ZgqZo dh]"Z \ugbke dgbi_jijhba\lh”"g
f_gguf g_ ij_"~klzZ\ey_| Ijm~Z wlhl ih"oh"b[ﬁd‘__ yley_
wnn_dlb\guf < |h ° \j_ y f_Ih" EZ]jZg Z gvdBa\hey_
AZqb hilbfbazZpbb ijb gZebgbb h]jZgbqg_gbth\ \b"
g_oZzZjzdl_jgh "ey j_Zevguo az~Zq we_dlghwh- jhilb

IbfZevghlh j "bfz ih f_Ilh"m EZ]jZg Z k\yaZgthck j_ r_
kbkl _fu g_ebg_cguo mjzZ\g_gbc bl _jZIb\guf kihk h[
kemgzZyo ijb [hevrhf gbke_ h]jZgbqg_gbc wlhlvkihkh[
j_Zebah\Zg ba azZz g_koh~bfhklb bI_JZIb\gh]h ijhp_kkz

lj_bfms_kI\h ]jZz~b_glgh]lh f_Ih”rZ i_j_~ f_IE"hf EZ]j
dexgZ_Ilky \ Ihf qglh ~Zgguc f_Ih” ihal\heybh mydlylu\zZlv
\'\b"_ g _jZ\_gklI\ iml_f “hihegbl_evguo ijghdhzatihZgbc
yley_ |ky h”rgh\j_f_ggh b g_"hklzldhf bampikédgiha”dhk
Wlhl f_Ih b~ _Ze g ey ijbf_g_gby \ mgbfh”*2ewguo azZ-
\Zy nmgdpby bf I _~"bgkl\_gguc ehdZevguc wdklj_fn
f Ih~ jz[hlz_| ~hklzihqgh [ukljh ijb j_r_gbbpBE~Zq hi
ohly koh"bfhklv aZ\bkbl hl \u[hjZ gZgZevdiblhgijb[eb _
guc f_Ih~ ]Zngijm_I glh gZc”_ggh_ gZevgbf [m~_I

F_Ilh”u "ngqu k hlh ijh]jfobjh\Zgby lZ-d _ yl\ey
dh jZkijhkljZg_ggufb b bamg_ggufb gh ijb bo bkih
jZkg_1Z we_dljhwg _ ] lbg_kdbo kbkl_f j hzevbbo jZaf
dhebg_kI\hf ]_g_jbjmxsbo bklhggbdh\ ijb\lihbrh d 1Zd
©ijhdeylbx jzZaf_jghklb® wdkihg _gpbZevghffhim\_ebq
"Zgguo

< ihke_"gb_ " kylbe Iby ihemgbeb jZa\blft f I[h”u
jmxs_]1h b k_izjz[_evghlh |Jh]Jfoth\Zgby[Z>aZogg1u f_IF
xlky gz ZiijhdkbfZpbb p_e_\hc nmgdpbb h*] gbdzfb djl
bkohrghc az~Zgb d kh\hdmighklb az”~Zq edlygy cghlh |
Hkgh\guf mkeh\b_f ijb dhlhjhf \hafh gh ij]fZgfhdh_ ij_~»
Zelhjblfz y\ey_|Iky k_izZjzZ[_evghklv nmygé&pbdéj_I"_ \ha
klZ\e _gby bo \ \b”_ kmffu g_kdhevdbo nmgjdpbc dZzZ’
aZ\bkbl lhevdh hl h~Aghc i_j f gghc NmgdpbkgZevg

ney dhlhjuo g_ \uihegyxlky wlb mkeh\by \|h_9\IZybI_evg
d k_iZjzZ[_evghfm \b"m k ihfhsvx ki_pbZevguo f_Ih"h\
< > @ ij_"klz\e_g gh\uc ihfroh~ d j_r_gbx az”~zq hil
"bfh\ wg_jlhkbkl_f JZajzZ[hlZgguc f Ih"JMlprijevgr
fbjh\Zgby ihal\hey_ | j_rzZlv az”Zqb ex[hc iihgeh bl _ev
Ib Z p_e \Zy nmgdpby fh | Julv ajh®klZ\e g:
hgbq_kdhf \b~ <ur_mdZazgghetghfhh” iha\
mqgblv hilbfZevguc j_ameviZl \chjegdb ~him
bgb_ hl kms_klI\mxsbo f _h*h\ dizfibbdkghc
| bl_jZpbhgghlh j_r_gby Hm]hh?ldjbl_jbZ
bf__I rbjhdmx h[eZklv ijbf_wg_d¥oy | d |



\_g "ey j_r_gby hilbfbaZpbhgguo azZz”~Zq ‘ow&adljbqg
ebggh]h gZijy _gby

K_lh”gy gZ[bJZxI |h|menghklv Zelhjblfu dpkdmkl
| ee_dlZ ijbf_gbl_evgh d _gbx hilbfbazpbhgg
l[jhwg_j]_Ibd_

=_g_Ilbg_kdb_ Zelhjblfu £ ihbkdh\u_ Zelkdhldu Kkl
hilbfbazpbb hkgh\Zggu_gZ f_ozZgbafZo ]Jhg Ibdl
klzldzfb ]_g Ibg_kdbo Ze]h [fh\ yleyxlkyekgiyghk
nmgdpbb ijbkihkh[e_gghklb “he]h_ \j_fyoihhkdz Z

gb_ km[hilbfZevguo j_r_gbc [_a ]ZjZglbb bly]llyg_qlh
yleyxlky ehdZevgufb

< kemqgZyo ihbkdz wdklj fmfZ p_e \hc nmgdpbb
kbimZpbb dh]*Z \Z gu ke_"mxsb_ Zki_dbu Alei_jluc
gh [ulv z~Zilb\guf Ih _klv mgblu\Zlv I_dm&k\yakhkll
b gZebgb_ k[hcguo mqgzZkldh\ Z \h \lhjuo_gZgdb hill
\ j_Zevghf \j_f_gb >ey j_r_gby ih~h[gh]h Ipdz az~";
kihkh[e_gu g_cjhggu_ k_Ib Ohinbe”rZ > @ jfHob\u |
jm_fu_ wg_jlhdhfizgbyfb \I_q_gb fghl]bo ecjh h[_
k_I_\u_ fhr_eb klZlbklbg_kdbfb ~Zggufb ~pdb h[mq:
D g _"hklzldm g_cjhgguo k I_c fh gh hlg_kdb_po kd
[hlu | d bgh]*Z [u\Z_ Im"g ihgylv ufjlgl-gbb i
ggZy k_lv nmgdpbhgbjm
DzZd ihdZaZe ZgZeba bklhevah\Zgb ljAfpbhgg
bb yley Iky ’\thZIhqgh j_ameviZlibhgqauZ \ [he
h hgb bf_xI jy® g_"~hklZldh\ h]jZgbaqgbi\bxsbo
[sbf g_7~hklZldhf jZkkfzZljb\Z_fuaegth]ihrh\
\Zgby yl\ey_Iky mkeh\b ’\bnn_J_gprm
Iky gZ \ugbkebl_ evguo azZljZIZdHyzZ j_
hklb hij_~ e gby gqZklguo ijhba\h”guo nn
vgu_ azZ”Zgb hibku\zZxlky hlgx~v g_ g_1ij_ju
f dhlhju_ p_e \u_ nmgdpbb lbvh]jZg
b “bnn j “gpbjm_fufbm\_ebd
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\ <ur_k#dZaZggh
khh[JZagthb bkihevah\ZewgyhFhIh”
Ah\ bkdmkkI\_gghlhjwglylee_d
kiI\_ggufb kj_"kI\zZfb ipbfh]m]
_gby hilbfbaZpbhgguo az”Zq
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? F AZozZjh\Z B D FbgZrbgZz H[ahj f Ihhl’&hf\ba@rp]lhb jeBhen hj
fZpbhggu_ ijhp_kku Lhf <

Dzf_g_\ : K Dhjhe_\ K X Khdhlms gd)hhécZ@b _GdZjhfbhgkkm
f_gl bgl_ee dImZebaZpbb wg_ J]hbgnhjlembmggvu@ ](]_Ilb(q Bdkc

eZlv \u\h”" p
ijh]ljzffbjh\zghb
eyxlky ~hklzlh
f_gylvky “ey j_

k|jZ| 1bb lhA j_"N << mrm_\Z =+ F BP ©Wkg_j]lby? +
Khehih\ J < JZaJZ[hIdZ f_Th~rz djbl_jtbzevadlil tjéyjhifbfbaz
pbb j_"bfh\ we dljhwg j] Ibg_kdhc kbkl_fihbkikkgb!Z prboy gtz

kil i _gbdlg



?: ;meuq_\Z ? F I|I_Imoh\Z kIm” jmd gJ <"hihehih\
nbebZe N=;HM <H ©GBM ©FWB2 \ | Kfhe_

:G:EBA EVL?JG:LB<GUO F?LH>H<
KG:;@?GBY M>:E?GGUO IHLJ?;BL?E?C

Wg_jl _IbdZ £ \Z'g_crZy khklZ\eyxsZy wdtkghfbdb Jhl
gb\ZxsZy "bag_"_yl_evghklv q_eh\_dzZ b kjlZzgghjhHgZ "h¢
\ZIv gZz”~_"ghklv b [_ki_j_[hcghklv wg_j]lhkihX['Z\elyy dZo
_fhc we _dljhwg_jlbb WW b ~“hklmighklvjlbbkihevah\Zgt

<k_ \hajzklzZxsb_ fzZkrlZ[u jZa\blby we_dlkbwg_j]_1I
I f WWK b jzZkij_~_ebl_evguo we_dljhkylihey\khijh\h

b f ghl\uo | _ogbq_kdbo wdhghfbq_kdjingeb fwdheh]l
h\gufb ba gbo y\eyxlky
g_ "thZIhquy ijhimkdgZy kihkh[ghklv Eha“mrgu
jZ"bpbhgghc dhgkljmdpbb

g_"hklzZlhggZy wnn_dlb\ghklv bkihevabebzZgby Kkj
jh\Zgby gz <E I|jZz”"bpbhggh]lh IbiZ ba aZ mom~r_gg
iZjzZzf_ljh\ <E

+ g_h[oh”bfhklv hlgm ~_gby agZgbl_evgu®o iehsz”
m]h~bc ih”™ kljhbl_evkl\h <E

+ agZqbl_evgu_ dZiblZevgu_ b wdkiemZzZlZpbhggu

LiZz"bpbhggu_ dhgkljmdpbb ebgbc we _dljhi_j ~Zqg
ebjmxs__ h[hjm”~h\Zgb_ ih p_ehfm jy m yihle—_aZI_e_c
rblv mdZazggu_ ijh[e_fu g_ iheghklvx Z ijygbfz_fu_
kemqgz_ \ bf_xl ijhib\hj_gb\uc 0Zjzdl_j Mdhebkjhgb ijt
kh[ghklb EWI h[ugghc dhgkljmdpbb Jez\dudyh[jZahf t
iml_f i j oh”"Z gZ [he__ \ukhdb_ deZkku pgZiwyhfgby F
\hagbdZxl ijh[e_fu wdheh]bqg_kdh]lh o0ZjzZdhlkIM >Ht@jZkl _

>jm]bf kihkh[hf m\_ebqg_gby ijhimkdghc kihkh[ghkl
_Iky \g_"j_gb_ mkljhckl\ ijh~hevghc dhfijglkZplbb dhl
agZgbl _evguo ~hihegbl_evguo dZiblZevguo \eh gl
jZaebgguo kj_~klI\ j_Jmebjh\Zgby gZ ebglhadhijh\h 2
wnn_dlb\ghklvx bo bkihevah\Zgby b [hevEbfb-"ahzZI|jzZI|Zf
klZlhggh ohjhrbo i_j\bgguo iZjzf_Iljh\ <E

< klyab k mdzZazZggufb kms_kl\mxsbfb ijh[e_fZfb
\_kvfZz ZdimZevghc azZz”ZqZ ihbkdZ b jZadkxhhddb gh\uc
kihkh[h\ ih\ur_gby wnn_dlIb\ghklb ljZgkihjpbd we_dljhw

D gzZklhys _fm \j f gb jy*hf hl_qgq_kI\_gguo-b azZjm|[
gh bkke_"h\zZl_evkdbo ijh_dlguo b ijhbb&ZpBcgguo
k" eZg [hevrhc gZmqgguc b ijZzdlbg_kdbc azZz”_e ih |
i j_f ggh]h lhdZ gh\hlh IbiZ h[eZ”"Zxsbo Kmishkl\ gg
dbfb | _ogbg_kdbfb b wdhghfbq_kdbfb ihdzazl_eyfb

Ba\ "klgh glh "ey we _dljhkgZ[ _gby m~Zeggguo ih
h[oh~bfh fh” _jgbabjh\zZiv jZkij_~ ebl _evgu_hk_Ib gz
gh\hf mjh\g_ kha”zZ\Zy k_Ib ke_"mxs_]h iHtthe gby =+
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D qbkem Zevl_jgZlb\guo \Zjbzglh\ we_dljhi_j_~»
[b c ij_"eZ]lZ _ |ky j_ahgzZgkgZy h"yhijR\H"gbc

lj_[bl_e_
EWIlI > @

JH EWI \dexqgZ_1 \ k_[y bklhgqgbd we_dljhavg_j]b
| _ev qZklhlu 1Q j_ahgzZgkguc dhglmj K\h%htgb kZfr
dh\mx EWI ijb_fguc j_ahgzZgkguc dhglmj\ZK_ dv ij
qZkIhI IQ d dhlhjhfm g_ihkj_"kI\_ggh gdhokbebbgy
lj_onZagZy gZ]jmadZ jbk

Jbk Ko fzZ JH EWI

D ij_bfms_kI\Zf j _ahgZgkghc kbkl_fu fh gh hlg_k

+ fZeu_ ihl_jb we_ _dljhwg _j]bb

+ hkms_kl\e _gb_ i _j ~Zqb wg_jlbb gZ ~Zevgb_ j.

+ \ha“mrgu_ IJ_onZagu_ EWI fhiml [ulv aZf _g g
\h~gu_ dZ[_evgu_ ebgbb DE

+ i_j_"ZqZ WW ijhbkoh”bl k ihfhsvx j_zZdlb\gh]h

ijhlb\e_gby \ j_"bf_j ahgzZgkz
+ aZljm”*g_gh g_kZgdpbhgbjh\Zggh_ bkbheyah\Zg
D i_jki_dlb\guf kihkh[zf ljZgkihjlbjh\dbkwt Zbb
ahfdgmlimx b |hemJZahfdngmx we dehi_j_"qu
JZahfdgmlzZy we_dljhi_j_~Zqz kh~_j bl \'IdB ~hc
g_ k\yazZggu_ ijyfhc b h[] lguc ijh\h~Z jbk

Jbk JZahfdgmlZy we_dljhi_j ~ZqZ



_gvr_gb_ ~ebgu kzZfhdhfi_gkZpbb jZahfdgmlhc
~Zqb "hklb]Z_lky jZkiheh" gb f "hiheghlijgMghlh h[jz
"bzf_ljZevgh ijhib\hiheh gh hkgh\ghfm h[jZ¥glhdm ijh\}
we _dljhi_j _~zq_ dhglzdligh g_ klyaZggu_jhjyfhZ b h[j
fhliml [ulv jZkiheh  _gu ih \k_c ~ebg_ we_dipgihfi ~Zqb
ba __ mqgzkldh\

Li_onZagZy kbkl_fzZ ijyfuo ijh\h~h\ £ ijh\h0Z
kbkl_fu h[jZlguo ijh\h~h\ % b jitp e Dz
\h~h\ fh™ | [ulv \uiheg_g jZks_ie_gguf

< ihemjzZahfdgmluo we dljhi_j ~ZqZo ijgtihez]Z_

_fdhklgzZy k\yav f_"~"m nZagufb ijyfuf b \klj_qguf Ijh\|

ihrdexq_gb_ bo k "\mo klhjhg d rbgZf ihAklZgpbc
<_"mlky ihbkdh\u_ jZ[hlu ih i_j_~Zq_ welZalhhwg_j]l
bahebjh\Zggu_ kbkl_fu b djbh]_ggu_ ebgbhb\-ZGh bo i
x| Thevdh ~“ey wg_jlhkgZ[  _gby ImklhgZk_ e _gguo jZch
=Zahbahebjh\Zggu_ kbkl_fu \uihegyxlky \g\b”_ aZf
kljmdpbc gZiheg_ggu_ we_dljhbahebjmxsbf ]Za
\gmljb gZoh”ylky ijh\h~"Z \ukhdh]h gZijy' _gby jbk

Jbk <ukhdh\hevligZy ]Zahbahebjh\ZggZy ebgby
+ h[hehqdZz + lhdh\_~"msZy “beZ + baheylhju +
+ eh\mrdZ gZklbp *+ neZgpu

H[{hehqdZ b Ihdh\_"msZy "beZ jZkihezZ]zZxhky dhzd}
gZ_ihnzZagh]h bkiheg _gby >ey m”_j'b\Zglhydbeu \ p
mklZgh\le _gu hihjgu_ baheylhju \ukhdhqgjhgduchl we d
ghr_gbb ]Za gZijbf_ we_]Za kmohc \hafifhdhbeb b

jZ

1ZazZ ih~ ~zZ\e gb _f bljZ_I jhev we dljbtz Kbe bahey
ij_~"klz\ey | kh[hc I\_j*mx f_IZeebq_kdmx_lphim ba :
kiez\Z Eh\mrdb qzklbp g_h[oh”bfu 7“ey iHKdhcgby w
ijhgghklb ]Zah\hc baheypbb K_dpbb kh[bjZxlIky \ _~
ihkj_~kI\_ggh gz f_kl_ fthZ Z > @

LZdb_ ebgbb g_ ih~"\ j ~gu \ha”_ckl\bx Zlfhkn_j¢

ql h yley lky h~rgbf ba \Z g _crbo bo ij_bfmsZkl\ Gh
gb_]Zahbahebjh\Zgguo ebgbc ij_ "eZ]Z_bIquZlym/dh \



Jbk Lj_onZagZy k\_joijh\h*"ysZy
ebgby

+ \g_rgyy lim[Z + \gmlj_ggb_
Ijm[u + ih"eh dZ k gZg_k_gguf
gZ g_c lhgdbf keh_f k\_joijh\h~ys_
l1h fZl_jbZeZz + bahebjmxsZy iZk
ihjdz + "b~dbc ]J_ebc + "b~rdbc

Zahl + \Zdmmf

| d k|Jhb|V IZzdb_ Ijm[hijh\h~u gZ [hevrZ_gj2kklhy
lh™g

_]hylgh b "jm]lh_ j_r_gb_ ihf_s_gb_ \ wlb Ijm[u
Z k\_joijh\h*ysbo EWI jbk Wlh 1Zdb_ Njlg\h"~ghb
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jZajz[hlhd \ h[eZklb dhgljhey baheypbb EWI

Ko fZ deZkkbnbdzZpbb kms_kl\mxsbo f_Ihgthy dhgljh

baheypbb ij_~klZ\e_gZ gZ jbkmgd_

Jbk Ko_fZ deZkkbnbdzZpbb f_ITh~h\ dhgljhey khklhyg
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lh djbl_jbx [_ahiZzkghklb “~ey hi_jZlb\gh]lh i_jkl
ij_ "ihqlbl evgufb yleyxlky ~bklZgpbhggu_f_lh”t
khklhygby baheypbb EWI

| _j\uf ba h[haj_\Z_fuo ~"bklZgpbhgguo f_Ih"h\ y\
\uc f_Ih~ hlghkysbcky d ]jmii Zdlb\guo |E~bhqZkl
dh]~Z hij_~ e _gb_ ih\j_"~ gguo baheylkyh\ihhloEds _ k
jZdl _jbklbdzf jzkijhkljZg_ gby \“hev EWI kbkédhqgZzZk
eZ < gZklghklb f_klIh Ih\j_ N _gby baheywpbbfhij_"_
j_gbx ijbjZs _gby nZau i_j ~Zggh]lh kb]gZeZgdy \j f
hljz" _gghlh kblgzZez >ey j_ r gby ijh[e_fufj-gZeba
ghlh ijb_fZ b baemq_gby ]Zjfhgbg_kdbo dHBy-§Zgbc
ghc gzZklhl_ bkihevamxlky d\Zabg _ij julgphZgbf§imev
KljmdImjgZy ko_fZ nZah\h]h f_Ih"Z baf_j_lpgknegbah[
d ] _nzah\uc gzZ[_] hljz  _gghlh kbJgZezZ-hlghk
_fhlh i_j_~zZlgbdhfZevghklv ~h f _klZ baf_g _gby bah

Jbk KljmdImjgZy ko_fZ nZah\h]h f_Ih~Z baf_j_g

Kms_kI\_gguf g_"hklzldhf nZah\h]h f_Ih”*Z y\ey
agZqgghklv baf_j_gby ~Zevghklb ijb ih\j_"~_lgbob EW
f_klZo ih ijbgbg_ hlkmlkl\by jZaj_r_gby ilihjZkklhy
[u k wlilbf g_"thZIdhf i_j_oh”yl d bkihevahpbdpbk f_|
ijbf_g_gb_f keh'guo gZklhlgh fZgbimebjh\Kgguo Kk
Ilh kljmdIimj_ QFK ij_~klzZ\ey_I| kh[hc ihke_"h\dl_evg
jZ"bhbfimevkh\ qZklhlu dhlhjuo jZkihehggbtmihahij_
dhgm

JZ~"bhqgzZklhlgu_ f Ih~u "bklZgpbhggh]lh dhgljhe
eypbb h[ez”"Zx| ke_"mxsbfb ij_bfms_kI\Zfb

T \ukhdzZy gm\kl\bl_evghklv d kgb _gbx \lba”“mrg
ih”\ kghc baheypbb EWI

t \uk dZy lhgghklv hij_~_e_gby f_klZ kgb _gby

¥ \ukhdh_ [ukljh"_ckl\b_ imi_fi_j ~Zgb ~"Zgguo



¥ \hafh ghklv jZ[hlu dhfie_dkzZ dzd \ ZdlIbAghf 1zd
ghf j_"bfzo

D g_"hklzldzZf nZah\h]h f_Ih~Z ihfbfh \ur_blj_qgbke_
hlg_klb

¥ ihA\_j _gghklv \ebygbx mjh\gy b 0zZjzdlZjz ihf_o
\bkbfuo hl baf_g_gby ihl]h”guo mkeh\bc

¥ \ukhdzZy klhbfhklv ijb_fgbdzZ b J_g_jZIhpzZ Ij_[m_
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klz\eyxl we_dlj hggh hilbg_kdb_ f_Ih~u dhjglghey hihj
\hc b ih”\ kghc baheypbb EWI > @ Dhgljftheswjhba\h?
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k\_Th\h]lh baemqg_gby Kms_kI\ _ggh_ \ebygmzZdyz i_j_
lhju hdZau\zZxl bo azZ\bkbfhklb hl \_ebqgbgugdZijy g
aZljyag_gby baheypbb Klhbl hif_Iblv qlbhbbegz\g_rg_
hlidjulhf \ha“mo_ bkde xqblv iheghklvx gZetpglk jZajy
kh\ g_\hafh gh 1h f_j_ kgb _gby bahebjmxlsl d kihkh[
bgl gkb\ghklv DJ b I1QJ H~gbf ba |J_"kIZ\by_e_c w
ijb[hj ©Nbebg & dhlhjuc khklhbl ba \oh”ghpMe hdt_dlb
ljhggh hilbg_kdhlh ij_h[jZah\Zl_ey WHI Huoh”~ghlh
mgb\ _jkZevgh]h bklhggbdzZ iblZgby ehdilthoefZ;Zijb[h
gZ jbkmgd_
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F_Ihru we_dljhggh hilbg_kdhc ~bZ]ghklbpgdh ihal\he
“blv ijh[blu_ baheylhju beb baheylhju k \gfmlj _ggbf
Z 1Zd _ \uy\blv gZebqgb_ Ij_sbg b fbdjhlj_sédy F_Ih’
baheypbb k ihfhsvx WH> bf [ jy”™ ij_bfms_kI\

t [hevrZy gm\kl\bl_evghklv b ijhkljZzgkl\yggZy |z
kihkh[ghklv ih kjzZ\g_gbx k dhglzdlguf b Zaftmklbq_kt
"bZ]lghklbdb

¥ \hafh ghklv h[gZjm _gby fbdjhlj_sbg ih™ jZ[hqgbf
gb_f



¥ gZebgb_ ijh]jzffgh]lh h[_ki_q_gby iha\lZeyxs_
|Zf ihemg_gguo “Zgguo "thZIhqgh lhgghekijihhghab]j
[bluo baheylhjh\ \ ]bjeyg”

Ba g_~hklzldh\ we_dljhggh hilbg_kdbo fIWvh~h\ f
ke_"mxsb

t azZ\bkbfhklv |
glh hfmkezZ\eb\zZ |
gmx ih]h~m

¥ \ukhdZy klhbfhklv \ukhdhqm\kl\bl_evgug ijb_fe
kdh]h baemqg_gby 1Zdbo dZd nhlhmfgh bZ_eb b mkt

t 1j_[h\Zgb_ \ukhdhc d\ZebnbdZpbb i_jkhgzez

f wnn dIb\gthv f_Ih~"Z kms_kI\_ggh az\bkbl hl
kms_kI\_ggh kgb Z 1lky ijb _kl_kI\_gghf hk\_s _gbb

D Ilj_Ilv_c ]jmii_ “bklZgpbhgguo f_Ih~h\ dhigljhey
highkylky Zdmklbg_kdb_f IhAu iha\heyxstkghuy\b]
\_mezZ\eb\Zgby k\h_h[jZagh]h a\mdh\h]hhig\reqdz?
*AZ |ky 1Zdhc jZajy™ >ey hij_~ _e_gby f_EbjyWag b(
baf jy lky \j _fy jZkijhkljZzg_gby ~Zggh]fgzZedktbq_
lhg_d \ dhlhjuo mkliZgh\e _gu fbdjhnhgu b[uqggh g_

lj_bfms_kI\Zfb Zdmklbg_kdh]lh f_Ih~Z ~bZ]ghklb

t g_aZ\bkbfhklv ihdZazZgbc ijb[hjh\ hl ihjh”u b \

¥f m~Ah[klI\h bkihevah\Zgby h[hjm~Ah\Zgby

¥ hikmiki\b_ g_h[oh”*bfhklb \ \ukhdhc d\2&bnbdZz

>Zgguc f_Ih~ 1zZzd " g_ ebr_g g_"hklzZldh\

t ~hklZlhggh gbadh_ [ukljh”_ckl\b_ \ kjZ\g_gbb
lhrZfb

¥ qzklh_ j_]meyjgh_ ijh\_~_gb_ h[ke_~h\Zgbc eb

hgghklb ihemqg_gby "Zgguo hl ih]
"mdjZlguc dhgljhev dihdlelgmdpbl

lh j_amevlzlzf ijh\_~_gghlh h[ahjZ fh gh-hlf_Ib
f_gy_fu_ \ gZklhys__ \j_fy f_Ih~u ~“bZ]ghkhlhb bah
\heviguo EWI y\eyxlky g_kh\_jr_ggufb ih jy"m ijb

f g_\hafh ghklv g_ij_julgh]lh dhgljhey khklhygby

¥ [hevrhc h[t_f hi_jZlb\gh]lh i_jkhgzZeZ

$ agZqbl_evgu_ Ijm~haZljZlu

¥ \hafh ' ghklv ihemq_gby i_jkhgZehf g_~hikkbh\_jgfr

LzZzdbf h[jzahf \_kvfz ZdImZevguf yley Iky khe

ebr_ggh]lh \ur_i_j gbke_gguo g_"hklzldh\ jl6Z dZ
wg_j]l_Ibg_kdbo kbkl_f Kfhe gkdh]h nbebZeERy©GBN\
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ihl _jb _x ~"bwe _dljbg_kdhc ijhgghklb <kxIRgZIgbdb
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iZ_| \ p_glj k[hjz “"Zgguo ih [_ kljh\h’\ghandegZZem
j_ZebazZpbb ~ZlgbdZ dhgljhey gZijy  _gb¥xnmjgdklZ\e_
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iZzgbc [hevrh_ agZq_gb_ ijbh[j_IZ_1 ih\ur_gBkIbmjh\
wg_ jlhkbkl _fu b hI®_evguo __ qZ kI c

<Z'g_crbc we_f_gl wg_jlhkbkl _fu + we_digh&lzgpl
jZ[hlu dhlhjhc aZ\bkbl nmgdpbhgbjh\Zgb_t k&lfth\c kb}
ohayckl\Z y\eyxsboky ihlj [bl_eyfb weelddjhgbg j]
_f we_dljh b |_iehihlj_[e_gby mkeh gy IJkkIRGmdlIn
pbc m\_ebqgb\Z _Iky bo fhsghklv b _~bgbqgZy fh
ih\urz_Iky mjh\_gv Z\IhfZlbaZpbb b lkfZligmshlkiy_g
ijhle_fzZ gz~_"ghklb

Gz~_"ghklv \ujzZ[hldb we_dljhwg_jlbb gZ -LWP ¢
gbl_evghc kl_i_gb hl gZ’\_‘gthb leZz\ghcb&kokHu we
_“bg_gbc LWP Ijb ijh_dlbjh\Zgbb JeZ\ghc bloo_fu
kh_~bg_gbc LWP ijbf_gyxlky Ibih\u_ j_r_gbyjp khhl\
[h\Zgbyfb ghjf I_ogheh]bq_kdh]h ijh_dlbjh\Zgby > @

>ey ih\ur_gby gzZ”~_"ghkl Z\guo ko_f azZpgZklmx I
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gb_ b mkh\_jr_gkl\h\Zgb_ Ibih\uo j_r_gbcgH\dazZdgbgh _
ihegbl_ evgh]h dhffmlZpbhggh]h h[hjm~h\ZgblyqhZZod _ f
dZiblzeh\eh _gby \ ko_fm gh b h~gh\jwfdlgieim Xigdp Zxd
gu_ azljzlu H[hkgh\Zgb_ ijbf_g_gby IZdbo~f gjbkj Hkn |
ke _"h\Zgbc wdkiemzZIlZpbhgghc gZ”_“ghklb wkZgdpdg ko

Bkke_ "h\Zghb _ wdkiemZIZpbhgghc gZ hcgpRkbbwe
klZgpbb o02Zjzdl_jbamxs_cky kgb _gb_f jEklibhelZ]Z_
\ujZ[hldb we_dljhwg_jlbb \ j_ameviZigudlkiZialhly b
gbyo ihalhey | jZajZ[hlZlv j_dhf_g~Zpbb idhhkidbur g
nmgdpbhgbjh\Zgby LWP



G_h[oh~bfh ijbf_g_gb_ 1Zdbo f_Ih”"h\ ZgZebazZ b jZ
ghklb dhihju_ iha\hebeb [u h[t_dIb\gh migpkll hiul v
jZkk quZIv gZ~_"ghklv ijhZgZebabjh\Zlv_§yZjpxglu ih
gZ~_"ghklb wdhghfbqg_kdb h[hkgh\Zlv __ ih\ur_gb_

de|emZIZpbhggZy gZ™ _“ghklv we _dijbm okzdid qZklb
| jbam_Iky kgb' _gb_f jZzkiheZ]z _fhc ] _glbjldmufBc fhsg!
[hldb we _dljhwg_jlbb \ j_amevlZl_ hidZm\hweZ\@jihc we

mklZgh\hd b ijh\_~ gby ieZgh\uo j fhglhXgbe dljhh[hjm

JZaebqzZxl| "\Z hkgh\guo khklhygby ko fu

+ ghjfZevgh_ jZ[hq__ khklhygb ~dh]*"Z&k_ we f
Aylky \ jZ[hlhkihkh[ghf khklhygbb b ko_fZ wecdljbqg_k
h]_ki_qgb\Z | \ujZ[hldm fhsghklb kh]leZkgimazZ~Zgghfm

+ j_fhglgh_ khklhyghb dh]*Z we_f_glu \ud_~_gu \
fhgl

WdkiemZIlZpbhggZy gZ”_"ghklv ]JeZ\ghcuw&kdljbq_k
ij_n_ ebI evguo mkljhckl\ JM klZgpbb lhigyfbey Ik
gZ _ ghklb ~z hiI™" _evguo we f _glh\ KnhyjfzdahjpR\ [jZc
k[hjguo rbg \udexqZl_e_c b "Ajm]lhlh dhffmh¥pbhgg h]
gb Gz~ _“ghklv we _f_glh\ hp_gb\Z_ Ik)ZIk_ee_y’Tlhnxsbfbi
qZkIhIZ hidzah\ & ]h~
ki _~g__ \j_fy \hkklZgh\e_gby k gh_ Yeyy g
\hkkIZgh\e gby JZ[hIhklhkh[ghkleqwe g h\

lhdZazl_eb gzZ”~_"ghklb we_f_glh\ h "belkl gZ hk
jz[hldb klZIbklbgq_kdbo ~Zgguo h fgh] _h gbhZ[hl_

\ mkeh\byo wdk iemZIlZpbb

>ey ijh\_~_gby j_fhglh\ gZ we_dIljhklZgphy®o ijbgbhfzZ._
e_gguc i_j_q_ gv j_fhglguo ko _f khhiI\_IkI\rikkgbc \u\hA?
hi" _evguo we_f_glh\ JezZz\ghc ko fu wg_ []le[echdi\hj\udex
guo rbg > @ <u\h" h[hjm~h\Zgby \ | fhgllekig$h kl\ey
bgkljmdpbc hij_"~ _eyxsbo ihjy~hd ijh\_~» g_bmmél(jZIb\gu
g_gbc b \j_fy hl\h*bfh_ gZ \uiheg_gb_ dzxg*hgbcwlzZizZ i

>ey hp_gdb j_fhglguo khklhygbc we_f_glh\ ijbf_gy
sb_ihdzZaZzZl_eb
+ gZklhlzZ j_fhglh\ & 1hA
ijh"he bl_evghklv jLfhglh\

< jhylghklv j _fhglguo ieZgh\uo b \hkklEIlgh\bl evg
gbc \'I_q_gbb ]1h~Z \ugbkeyxl ih nhjfme_
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1" & L+ ihdzZazl_eb gz~_"ghklb j_fhglbjm_fh]h we.
lhdzazl eb iezgh\uo dzZiblZevguo b | _dmsbo
os oy s L lezf_glbjh\Zgu ghjfZlb\gufb Ahdmf glzfl
eyxlky A~ | _jfbgbjh\Zggufb izjzf ljzfb KemgZcghkly
I
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gby hij_"~_ey_Iky lhevdh fhf_glhf gZqZeZ b hdhgqgZgh



>ey ijhba\h”~kI\Z j_fhglh\ j_fhglbjm_fuc mglZklhd
hildexqZ_ Iky hil*_ey Iky hl ~ ckl\mxs_cZg\dilb we
b aza_fey_Ilky ?keb ko_fzZ we_dljbgq_kdpol khh”bg
kh[bjzZ_lky h[oh~rgZy p_iv ~ZxszZy \hafh ghkdv j_fh
dexqZl_eb b k[hjgu_ rbgu g_ ij_jul\Zy nmgdpbhg
ljZgknhjfZlhjh\ b ]_g_jzZlhjh\

—eZ\gZy ko fz We_dljbq_kdbo kh_~bg _gbwo \ j_fl
bf | gvrmx gZ”_"ghklv 1Zd dzZd ijb wlhfhbigZjmr:
k dpbhgbjh\Zgby k[hjguo rbg b kgb‘Z_Iky j_fhglhi

< j_fhglghf j_"b DA gZ h~rghf ba we_f_glh\ ko_
hldexq_gbx [hevr q_f \ ghjfZzevghf j_ bb_g_qbke
gbc \iehlv ~h iheg ih]Zr _gby JM

Ilhke_~kl\by hld
ky Z\Z jbcgufb
klb we_dljbqg_k
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hi _e_gghc kl_i_gvx gEjeir _gby
Zlhjh\ 1jzgknhjfZlhjh\ ebgbc
dpbc k[hjguo rbg
kihez]Z_fhc beb \u”Z\Z_fhc fhsghk
gbke gguo ihke ~kl\bc
_ o klZgpbc Jem[bgZ Z\Xkjplt 0Zj2
12z _fhc fhsghklb b \ujZ[hldblwe cplZ|jhw
"bl_evghklvx Z\Zjbcghc ihl_jb ] _g_
h 7~ey JeZ\ghec ko_fu wegdljbq
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“gh
NZgb g_"hhl|mde we_dljhwg_jlbb \
>ey hp_gdb gz~ “ghklb ko_f we dljb
fh gh bkihevah\Zgb_1Z[ebqgh eh]bqg_kd
fh guo j_"bfh\ jZ[hlu hldZah\ h[hjm~h\
pbhgghc ZiiZzjZImju D: mkljhcklI\ j_e_c
LZ[ebggh eh]bg_kdbc f_Ih” ij _"~iheZ]Zel
gh_ lhevdh ~ey jZkq_lguo Z\Zjbcguo k
we f glh\ we_dljhmklZgh\db k \uy\e_gb _|
ghf b j _fhglguo kthhygbyo
K mq_Ihf baeh‘_gguo
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mklZgh\db ~“hihegbl_evgh]lh k_dpbhggh]h \udexqzZl_
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i _jkhgzZzez ih hi_jzZlb\guf i_j dexq_gbyf nrfl\lgvrbl\
| jy _fuo ijbkh_~bg _gbc b \j fy ijhklhy h[Mbjoghrt\Zgb
kbimZpbyo b kgbablv h b”Z_fuc Jh~ h\hc g Mablimk



\ k b d< gZz t gF<H"b”r"Z_fmx g_"h\ujZ[hddm we_
_jlbb 1_g_jZpbb gZ: q \ Fk4
Baeh _ggZy \ klZlv_ f_Ih*bdZ jZzkq_Ih\ IBEgBazl_e_
hgghc gz _~ ghklb we dljbq kdhc qZka \)vdakdhphkangt
ah\Zlvky ~ey j_r_gby ke_"mxsbo azZ"Zq
Hp gdZ g _~hhlimkdZ we_dljhwg_jlbb ihZjg [bl_eyf
pbb b khhI\_Ikl\mxs_c \_ebgbgu \hafh" gh]hsvvnﬂ]’.'lghqu k
H[hkgh\Zgb_ kihkh[h\ ih\ur_gby gZ~q gthktb we _
gZklb klZgpbb
JZajz[hld
g_f gz~_"ghklb

Z j_fhglguo ko_f HIM d< k fzdkbfze

Ebl_jzImjz
;ZeZdh\ X G FbkjbozZgh\ F R nglh\b<kbjhf dleb jéhzhgnklZgh
\hd + F Ba”Zl_evkl\h FWB +
K[hjgbd jZkihjy~bl_evguo fzIl_jbZeh\ |hj]vhdklb|IeImTZIZ<p]lFb wg_

We dljhl _ogbqg_kdZy gqZklv QZklv + Fh 1>09djdZkddlc-g B el
db b jZa\blby J:H ?WK Jhkkbb + k

< : BkzZgdbg klm”~ jmd B ? FbljhnzZgh\
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kfhe._

DHF;BGBJH<:GG:Y FH>?EV FGH=HN:DLHJGH=H
[ JH=GHA: MAEH<HC G:=JMADB WWK

< gZklhys__ \j_fy kms_kI\m_I| [hevrh_ dhebqg_Kkl\h
fhr_e_c ijh]Jghaz dz ~Zy ba dhlhjuo bf_ bl &‘hb ~hklh
klZzldb ijb hkms_kl\e_gbb ijh]ghabjh\Zgby]g @b lhkdh
jh\ZZgb_ bkihevam _ Iky \h fgh]bo kn_jZo”Wklhkljhwg j].
ghklv ijhlghaz bf__I i_j\hhqg_j_"~gh_ agzZdklyrh _I ihwlh
| _g”_gpby dhf[bgZpbb jZaebqguo f_lIh h\gvehivh]h qlt
\ebygb_ g_"hklzZldh\ gZ ijhlgha b ih\ukbllkkly¥h blh]h\n

< ~Zgghc jZ[hl_ ij_"klZ\e_gZ dhf[bgbjh\ZgggZy fh”"_
\dexqzZxszZy \ k_[y f_|h®r gzZbf_gvrbo d\Z*jZIyhyp FGD |
guc ki_dljZevguc ZgZeba 66%

Ij_~klZ\bf bkoh”~guc \j_f _gghc jy® \ \b"_

1" 1" £ dhfihg_glz Iff g~d@hfihg_glZ i_jbh?bqg_kdhc khkl:
xs_cly + rmfh\Zy dhfihg_qglZz
Dhfihg_glfublc fhlml [ulv ihemg_gu ba bkoh”~gh]h
Dhfihg_gPMuij_~klZ\eyxl g_ dhjj_ebjh\Zggu_ khklz\e
dhlihju_ klyaZgu k \g_rg_c kj_~hc QIlh[u mi}thklblv ij



kgblzlv glh rmfhl\u_ dhfihg_glu klyazZgu |hevidh k
fh~r_ev azZ\bkbfhklb hl I_fi_jZImju ebg_cg@yglegu[_j._
dhlhju_ hI\_gZxl mkeh\bx

FRY¥N "~ J PDJ

1" £ | _fi_jZImjZ \ha”moZ

Bkihevamy Ze]hjblf 66% \uihegbf ij_h[jZdah\Zg]
ghlh jy*Z we _dljbg_kdhc gZ]jmadb \ fgh]lbof_jglufc Ih
ba ihemq_gdolghlhf_jghlh jy~rZ dhfihg _glu = lj-g~ i_
kdb_ khklz\eyxsb_ b rmf :e]hjblf ij_h[jZah)\\2dgby b
\ fgh]lhf_jguc)jyf *"klZz\e_g \ >@ b > @ I|hem-g_ggu
guc jy® bf__I \b"

Hluggh rmfh\Zy khklZ\eyxsZy hl[jZku\Z_lky gh
_evgh mql_f I_ rmfh\u_ dhfihg_glu 66% jZ&kh _ghb)
bklbg_kdb gzb[he_ _ | _kgh klyaZgu khmpZq_gbyfb

>ey ijhlghaz f_Ih~"Zfb 66% b FGD mql_f ihemgq_
g_glu

>ey ij_~eh’_ggh]lh gZfb dhf[bgbjh\Zggh]hff_Ih"Z
ijhlgha Ij_g”~"Z b i_jbh"bq_kdbo khklZ\eyx$jpbalk ihfh:
ghlh 66% ijh]jghaz

lj_~klz\bf dZ"*mx rmfh\mx dhfihg_glm dhlhjZy k\
i_ jZImjhec \ \b"_ ebg _cghc dhf[bgZpbb

AgZqg_gb_ dhwnndbpd "ghhdZ ~hc kbkl_fu hij_"_ey
ihfhisvx FGD ba kbkl_fu ebg_cguo mjz\g_gbc \b”Z

Dhg_qguc ijhlghaguc jy® bf__1 \b~"

[a—

"n £ "ebgZ bkoh~gh]lh jyrZ 2 + ~ebgZ ijh]gha
>ey ijh\_*_gby gbke_gguo wdki_jbf_glh\jyde bki
e_dlj bq kdhc gZ]jmadb maezZz WWK [ulh\gngrab ijhf
b aZ _jbh” k ] ih ] k \j_f_ggukdgl_j
ngfbdZ baf_g _gbc gzZ]jmadz \ wlhl i_jbhmgj_ "klz

Qavas



Jbk  Kmlhqgu_ ]jZnbdb gZ]jmadb < i_jbh~ k ] ih

Bkihevah\Zgb_\ dZq_kI\_ [Zau "~ey ijh]lJghaZ mk_q_
kg_Ih\ jy~rZ ij_~uklhjbb ihal\hebeh hp_ghllghbhbdmhg_gb
_fuo \_ebgbg hl nzZdlbg_kdbo agZq_gbc ihethg_gguo
ghlh 66% FGD b dhf[bgbjh\Zggh]h

ihdZzazg ijh]Jgha gz gZkZ ihemq_

GZ jbkmgd_
f IThrZfb b nZdlbg_kdh_ agZq_gb_ ihlp [ey_fhc fhsghk

Jbk Nzdlbg_kdh_ b ijh]Jghabjm_fu_ agZq_gby gZ]jm



Kj_"gyy Z[khexlgZy hrb[dZ ijh]ghazZz ihemfgggZy
guf f_Ih~hf ijh]lghaz jzZ\gZz j_dmjj_glghlh 66% ij
FGD

Bkke_"h\Zgby ihdZaZeb qlh dhf[bgbjh\Zglguc f_I
\Zgby khklhysbc ba 66 b FGD hdZau\lZ | ihgh bl _e
lhqghklv ijhlJghaz Hg ihalhey | bkdexgblh]gaz[hkl
abjh\Zgbx rmfhl\uo dhfihg_gl Ijb\e_q_gb_ "hlkhegbl_
jh\ \dexq_gb_ \ ~Zgguc kihkh[ ijhlJghaz ~gmdabo f_I
jh\Zgby b mkh\_jr_gkl\h\Zgb_ kihkh[Z \u[d]ZlZ’\é_th"A
dZ ~hc kh[kI\_gghc Ijhcdb \ k\_|I_ihemqg ~fhguouj_a
ijb\_klb d "Zevg_cr_fm ih\ur_gbx lhgghklb

Ebl_jzZImjz

>Zgbeh\ > E =eZ\gu_ Dhfihg_glu <j_f gggka)g’meaF 4hK ©
I_I_j[mjlkdbc Jhkm”Zjkl\_gguc mgb\_ jkb| |

FZdeh ? H ;_ebpug B < Kbg]meyjgucbla diZlefevIg\E}cfri’g_Zed)Jh
\Zgby we dljbq kdhc gZ]jmadb Ilheamgh\kd&bc x_klgbd «
Lbohgh\ W 2 F_lh*u |Jh]ghabjh\Zgby\\rblgdﬂmtutk}(djugdz Gk

< : Dhaeh\z klm~ jmd <1 DZ\gq_gdh\ ~
NbebZe N=;HM <H ©GBM ©OFWB?2 \ ] Kfk

:G:EBA NHIJFBJH<:GBY KLHBFHKLB WE?DLHWG?J:
HL MJH<GY G:I1JY@?GBY

We_dljhwg_j]_IbdZ y\ey_|ky \Z ghc khklzZJakxs_c
kbb dhlhjZy kha”zZ_| mkeh\by ~ey mki_rdhjBEkjza\b
e ¢ b wdhghfbdb kljZgu \ p_ehf ?_  wnn_dlbWAglZyjZ]
wg_jlh[_ahiZkghklv kljZgu b ghjfZevgu_ migély\by °
KlZlbklbdzZ ih jZaebqgguf kljZzgzf fbjz 1h\hjlblk_h Ihf
ijhba\h~klI\h b ihlj_[e_gb_ we_dljhwg_j]lblbygZ_ fmrnm
\ur_ mjh\_gv wdhghfbg_kdh]h ihl_gpbZeld KgzZghy H[
gZijyfmx azZ\bkbl hl p_gu b iezZl_"_kihkh[ghkhb ihlj
wihfm nhjfbjh\Zgb_ 1Zjbnh\ klhbfhklb g@_wléxdljbq
bf | [hevrh_ agZq_gb_ ey m\_ebqg_ gby kijhkz

< mkeh\byo jughgguo highr_gbc klhbfhklv we ¢
fbjm_Ilky ba |j_o khklZ\eyxsbo ihdzZazZgddbkbyz jb
midb we_dljhwg_j]lbb gZ hilh\hf b jhagbhqgrﬁ(f jug

Z\d

ihd

em] ih i_j _’\Zq_ we_dljhwg_jlbb b k[ulhWwdhgzZM[Zz
[ulv k\h[h~"ghc "ey g_aZ\bkbfuo ihklZ\sbdMe®p | _]n
]ZJZgijmxsbo ihklZ\sbdh\ > @

DZ ~uc ]h® n_n _jZevguf hj]j]Zghf j_ Jmebjh\Zgby it
mkIZg \eb\Zxlky gzZzb[he__ hilbfZevgu_ mkihtob fbg
fZ 1Zjbnh\ gZ mkem]b ih i_j_ ~Zq_ we_dljbglkldhc w
g_kdbf k_Ilyf Wdki_jlu ih wg _j]l_Ibd_ ij “eM@guéyxl



Jbk KhklZ\eyxsb_ klhbfhklb we_dljbgq_kdhc wg_j]b

bkihegbl_evguf \ezZklyf \ h[eZklb j_ImebjAihkgby [1Zjb
NZikIN\_gghf mjh\g_ fZl_jbZeu jZkoh”h\ ihkkth”~cj Zghbx
1"~ hgb hp_gb\Zxlky ki_pbZebklzfb k Ihgdeghklbby p_
GZ hkgh\Zgbb h[jZ[hlZgguo ~"Zgguo hij_"~kem]liky klhb
i j_"Zq_ we _dljbg_kdhc wg_j]lbb ih we _dljbg_kdbf k_|

K_lh~gy J_]mebjh\Zgb |Jhba\h"blky ih |Jbgpb|m
IZjbnhh[jZah\Zgby WIh agZgbl qlh ijb mkjZghke gbb
em]b ih i_j ~"Zq_we _dljbg_kdhc wg_j]bB kd¥kdloylZjbn|

k mg_Ihf g_h[oh*bfhklb h[_ki_q_gby bo jZ\[lpkI\Z "ey
e ¢c mkem] jZkiheh" _gguo gZ | _jjblhjbb W ghdhckm[t_

_ " _jZpbb b |Jng" "Zsbo d h”ghc ]jmii__Hbb dzI_]
I_ ¢ >bnn_j _gpbzZpby k_I _ \uo IZjbnh\ ijh\gmkfhlj g2z
gZijy _gby |Jbgpb| ©dhleh\h]lh2 IZjbnhhffjXAahNZgby |
glh \k_ ihlj_[bl_eb wg_ J]hljbgbfZXSb_ mkljhRekI\Z dF
dexqg_gu gZ h~ghf mjh\g gZijy _gby bf_xu gZgzZdh\
mkem]b ih i_j_"~Zq_ AgZdh ih mjh\gyf gZijylb gby ie
ih i_j_"Zq_ agZqgbl_ evgh hIebquIky KzZfucnrgbadbc
Jb ih i_j_"Zq_ gZ \ukhdhf gZijy _gbb kZfucflukhdbc
Wih k\yazgh k I_f qlh ihl_jb \'k_Ilyo b azdjzhu gz i_j
wg_jlbb ~h ihlj_[bl_ e_c h[hjm~h\zZgb_ ddlkjugfih~de>
jZagh]h mjh\gy gZijy _gby kms_kI\_ggh hlebgzZxlky

>Zggu_ ih p_gzf gZihdmidm i_j ~Zgqm b k[ul WW
h[ezklb az ] ijb\_~_gu \ IZ[e khklZxAezZzgghc it

hig_lh\ h ~_yl _evghklb dhfiZgbbKfhe_ gkd:@fWg_jlhk]|

>ey gZley” ghklb khklzZz\eyxsb_ klhbfhklbj&a _ dljhwog
guo mjh\gyo gZijy  _gby ijb\_~ gu \ djm]h\uo ~bZz]jzff

:gZebabjmy ~Zggu_ ~bZz]jzff ke _~m_1| hlf Iblvqglh
we _dljhwg_jlbb kZfz ih k_[_ kms_kI\_ggHipZ\bkbl hl
gby k_ | _c¢ ih dhlhjuf hgzZ i_j_ ~Z lky b__ Rheb \ hJ[s
we dljhwg_jlbb kms_kI\_ggh jZaebqZxlky

>hey klhbfhklb ihdmidb WW \ h[s_c kihbfhklb khba
jbnhf gz i_j_"~Zgm gz \ukhdhf gzZijy ' _gbb b wiglb \ Ij
r gZ gbadhf gZijy _gbb Klhbfhklv ihdmidbaww \ay
hig_Ih\ h ~ yl _evghklb dhfiZzgbhb Kfhe g dLZUﬁNVg_j]h
gZ i_j_~"Zgm baf_gy lky b ij \Zebjm_1 \ blgpmhc klht



LZ[ebpZ + KhklZ\eyxsb_ klhbfhklb we_dljhwg_j]lb
"bnn_j_gpbjh\Zggu_ ih mjh\gyf gZijy _gby

<G KG KG GG
d< b \ulr_ d< d< d< b gp ' _

Klhbfhklv ihdmidb
WW gZ jugd_
jd<l U q
LZjbn gZ i_j_"Zgm
jd<l U q
Kl[ulh\zZzy gz~[Z\dZz
jd<l U q
Blh]lh\Zy klhbfhklv
jd<l U q

Jbk Nhjfbjh\Zgb_ klhbfhklb gZ we_dljbg_kdmx wg_]j

d< b \ur_
Jbk Nhjfbjh\Zgb_ klhbfhklb gZ we_dljbg_kdmx wg_j]

d<



Jbk Nhjfbjh\Zgb_ klhbfhkib gZ we _dljbg_kdmx wg_j]bx

d<
Jbk Nhjfbjh\Zgb_ klhbfhklb gZ we_dljbg_kdmx wg_j]bx
d< b gb"_
Jbk Nhjfbjh\Zzgb_ klhbfhklb gZ we_dljbgq_kdmx wg_j

ih kj_~g_\a\_r_gguf p_gZzf



dhf gzZijy ' _gbb _]h ~hey khklzZ\ey Nhwrtrle h [ mk
gbl_evgufb aZIjZIZfb gZ khn™_j Zgb k | _cyglsazdh]h
\ukhdhf gZijy _gbb "hey IZjbnZ gZ i_j "Zgm klgZqb
khklz\ey | \k_Th Klulh\Zy gz~[zZ\dZg[wegZ pay|
I1Zd dZd nZdlbq_kdb azZ\bkbl hl'\_ebqgbgu ihdighiZz_fhi
p_glZo hgz baf_gy_Ilky hl "ho

Ebl_jZImjz

NA hi <« NA j_" hl @I—]] Wwied d3jhw
IhklZgh\e_gb_ IjZ\bl_evkI\Z JN hl n [@yH[ hijl. ~<e_gbb
ijbf_gy_fuo ijb mklZgh\e_gbb ~helhkjh q L™\ _Tgd Kz b
dZg_kI\Z ihklZ\ey_fuo Ih\Zjh\ b hdZau\ bem]®hikelmaf_
gbyfb

KWWS DWRPVEW UX

N(Q
_"l
|C g
Ul_

K: Djm]eygbpzZz klm”~ ? < L_j_s_gdh
jmd < K Dh\ ' _gdbg d I g
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IJBF?G?GB? HILBQ?KDBO LJ:GKNHJF:LHJH< LHD
B G:1JY@?GBY < MKL:GH<D:O IHKLHYGGH=H LHI

M® fghlh e_|I [hevrbgkl\thng fbjz jZajZ[Zlu\.
e dljhggu_ ljzgknhjfZlhju gZijy ' _gby b IHddab jbk
kihevamxlky we _dljhhilbg_kdb_ wnn_dlu d@hjje b 1
baf_jblv gZijy" _gb_ b fZ]gbIhhlIbq kdbc Maien _dl N

baf_jblv Ihd
< ljzgknhjfzlhjZzo gZijy _gby k

yqg_cdZfb D_jjZ beb Ihdd_evkzZ jbk
k\ _Th\hc ihlhd f_gy Iky we_dljbg_kdbf
ihe f \ Zdlb\ghf fZIl_jbZe_  jzZkiheh
1Z_fhf f_"~"m we_dljh~zfb d dhlhjuf
ijbeh* _gh gzijy' _gb_ dhdhjh_ g_hJ
oh~bfh baf_jblv Wnn_dIl D_jjZ ijhy\
ey |Iky \ [hevrbgkl\_ bahljhiguo \_
s_kI\ wihdkb?rgu_ dhfiZmg”~u [_gahe

Jbk ljbgpbibZevgZy ko_fZ

ihkljh_gby baf_jbl_evghl]h
hilhwe_dljhggh]lh IjZgknhjfzZlhjZz

t bklhngd iheyjbah\Zgghlh k\_I1Z

ij_h[jzah\Zl_evwe_dljhhilbg_kdbc
t Zg ebaZIhJ k\_1Zz tij_h[jZah\ZI_ev
nhih kb]JgZeZ b mkbebl_ev k \uoh~guf

b k ihegbl_evguf we_f_glhf



Jbk We_dljhhilbg_kdb_ ij
b Thdd_evkz |
+ bklhggbd k\_1Z + iheyjbazlhj k\_1Zz
+ Zdlb\guc fZl_jbZe + ZgZebaZlhj iheyjbaZpbb
+ nhlhijb_fgbd + \uoh~ghc we_f_gl + we_dljh”
k ijpbeh _gguf baf_jy_fuf gzZijy _gb_f

N gh qZs_ \k_]h bkihevam_Ilky gbljlhn\dathdv hg ih
Zb[hevrbc Wnn dl Ebg_cguc we _dljhhilbeyw kdbc w
Zijhy\ey Iky \ it_ahwe_dljbg_kdbo djbikiiZZ&éEeb dhlh
we_dljbg_kdh ihe WIlhl wnn_dl kbevg [y W_]h ih
jbkiZeeZo]lb”jhnhknZ!|Z 3Zeyb]brjhnhknZzlz Zffhgby
1++32 \ ijh~rhevghf we _dljbg_kdhf ihe_ kha~Zgghf |
we_dljhrh\ dhevp_h[jZaghc nhjfu
< hilbg_kdbo ljZgknhjfZlhjZo IhdZ bkihevaly\Zg wnr

_h[jzah\Zl_eb D_jjz Z

Q./X@CT

ibk kmlv dhihjhJhazdexqZ_Iky \ Ihf dlZpébkdhkl
ebg _cgh iheyjbah\Zgghlh k\_1Z ih\hjZqbhdbbkykd®Zoh~
ZdIb\ghf \_s_kI\_ ijb \ha”_ckl\bb gZ g__f\ghrgbf fZ]

e_f Hij_~_eyy mlhe gZ dhlhjuc ih\_jg_IlbwZdphkdhklv
k\_1Z fh gh baf_jblv bg”"mdpbx fZ]gblgh]h ih&y beb |
ebgZij_h[jZzah\Zl_ev \ha”_ckl\m_1| fZ]gbhgth [hithd_ baf_
M]he gZ dhlhjuc ih\_jg_lky iehkdhklv i@eyibdZpbb
hij_~_eylv ba ke_"mxs_]h khhlghr_gby
B = vBd
N

¥ mlheih\hjhlz \ j@d"bzy&lwgZ qzZklb yq _cdb NZjz’
\

jzy \azbfh~ _ckl\m_1| k fZ]Jgblguf ihlh®dkf iahfghhKlo
fZ]gblgh]lh ihlhdzZ \VLzkehgklZglz <_jr_1Z ey fZI_jt
bkihevam_fh]lh \ yg_cd_ NZzZjzZz~_ vy



Jbk FZ]lgblhhilbg_kdbc ij_h[jZzah\ZIl_ev
hkgh\Zgguc gZ wnn_dl_ NZjz"_y

< dzZq_kI\_ jZ[hg_lh \_s_kI\Z \ fZ]gblhhikbqg_kdl
\Zl_eyo bkihevamx!| kl_dez \ dhlhjuo khpZj bZkly h
gZaulZ_fu_ djhgu nebglu I1Zd"_ ~he _g [wlv ieZ'
le_gdb ba n_jjblZz 1jZzgzlzZ bf_xI hqg_gv \ukkbwma \hk
fZ]gblghfm ihex < ~Zgghf mkljhckl\_ jblkc emlyeyjl
k aZza_fe_ggh]h bklhggbdzZ i _j ~Z |ky ihgB&ilpeogg ckdh
dm NzZjz~_y jZkiheh _ggmx gZ \ukhdhf ihhlogbzZe_
"Zgghc hilbg_kdhc yqg_cd_ baf_gy_| kh[kBagpghbb \_«
gZ klhevdh gZ kdhevdh f_gy_Iky \ha" _cklymgsbc
ihlhd jbk >Zevr_ baf_g gguc |Zdbf h[jZghf k\_|I
~Z lky gZ ihl_gpbzZe a_feb ]~_ b~ _lij_h{gZ&k\zcgb
kbl]gZe jbk

< Jhkkbb [hevrbo mki_ohf ih kharZgbx Zii-ZjZIh\
"hklbleZ dhfiZgby A:H ©ljhnhl_d? Ijh"mdgbyaalhc c

I

gh ijhreZ k_jlbnbdZpbhggu_ bkiulzgby \ dhlgjyuo [u
\k_1j_[h\Zgby =HKL \ ke _"kl\bb g_J]h [uelbfihemqg_ ¢
k\b" 1 _evkI\zZ iha\heyxsb_ ijbf_gylv ~Zgguo ZiiZj

h{t_dlZo we_dljhwg_j]_Ibdb b ijhfure_gghklb

< kjzZ\g_gbb k h[uqgufb ljZgknhjfZihjzfb IhdZ b
fh gh \u”_eblv ke_~mxsb_ ~hklhbgklI\Z whiH_wé_dljt
iZkgthv mAh[guc fhglz  h[hjm~h\Zgby b\&ghdhklv
lzd" hlkmlklI\b angbI evgh]lh ihlj [ebgbg-wk dl
gbb _s_ g_ fzZeh\Z guf iexkhf fh gh hif_Ibly Ih q
bgnhjfZzpby h[ baf_j gguo iZjzf 1jZo ij_~kNhfey Ik\
\b~ wlh hg_gv m~* h[gh Ney jZ[hlu k wlhc bgnhjfzp

Hilbg_kdb_ 1jZgknhijf Zlhju h{ez~"Zx| \ukhdhd ihf_oh
klvx AZfdgmluc ‘hehdhgguc dhglmj j_Z]bjibogl_ lhevd
kdbc IThd \ ijh\h*gbd_ dhlhjuc gZoh”~blky \gwhkfvdhgl



baf_j_gbc gb dzZd g_ az\bkbl hl Ih]h dzd jﬁ‘kh’heh g
Agbd \gmljb hilh\hehdhggh]h dhgIimjZ b nhkjZggulh]h dhe
Ibi |JngnhjfZ|hjh\ ijbf_gbf gz ihklhyggthf bhid | f_

H[_ gb\Z _Iky \ukhdZy Ihqghklv baf_j_gbe 1zd"
Iblv hIkakI\b_ 1Zev\Zgbq_kdbc k\yab i _g\pgowxc kh \I1
IZd dZd hilh\hehdgh y\ey_ Iky "bwe_dljpdhh\txk2_ ~kl\b
_Iky [_ahizkghklv i_jkhgzZezZ hlkmlkl\blhgiZ\éaVvhhd b it
y | hkms_kl\eylv fhglZ  \ g_ijhklhc we I&ighf@a]gblgh
g_ hdzZaulZy gZ g__ \ebygby
<u\h”u
Ohlv b I_hj_Ibg_kdh_ h[hkgh\Zgb_ yle gHg bkihey
bi_ljZgknhjfZlhjh\ [ueh baeh™ _gh *dlglvghevdh |
\

I

e
b

hf
~Z\gh klZeb ihyleylvky ijhfure_ggu_ h[fhapwy aZ jn
hl ijhp_kk b”A_I1 [uklj_ gh b Jhkkbcktkty dhfiz
kimizlv G dh|hj

_ bo ZiizjzZlu m mkkyrgh wd
ijhba\h~kl\Zo _ggh °
fh\

\

_ k_cqzk klhbhhkit bo \ul

j balh~"kI\Z gh_igvbfms |
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i
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i
gh\bagu b fZeuo h[ _

fghlh b wlh [hevrhc rZ] . _
Ihlh qglh \uoh"gu "Zggu j_"klzZ\e _gu \ plghjh\hf \b
\Zgbb \ur_baeh” _gguo "“hklhbgkI\ ke ~"m_H \u\l* qlh
gheh]bc hilbg_kdhlh ij_h[jZah\Zgby y\edIbkgukzfuf i_
gZijZ\e_gb_f dzd k lhgdb aj_gby gZmdbieksyd b \ w

z
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dhflhg glu <
<hehdhggh hilbg_kdb_ ~Zlgbdb + F <BIGBZ®Bb ywallkVj2kk bry
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Baf_jbl_evgu_ dhf[bgbjh\Zggu_ hilbq_lkeb_Ihjda[pZaBhiy _gby
1;9&7 + KijZ\hqgbdeyhdBmaiZz
Hilbg_kdb_ baf_jbl_evgu_ ij_h[jZah\DRdbF X XZZ WHNWR

< K Emn_jh\ {2Z] jmd < < ;hjbkh\ 21l g
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kfhe._

KIHKH; 1JH=GHABJH<:GBY WE?DLJBQ?KDBO G:=JMA
G: HKGH<? G?Q?LDBO <J?F?GGUO JY>H<

ljhl]ghabjh\Zgb_ we_dljbg_kdbo gZ]jmahdeX\ey Iky
klvx bkke_~h\zZgby \ we_dljhwg_j]_Ibd_ gJ hl[odb_ wlb
Abfh ijb ieZgbjh\Zgbb hilbfbaZpbb hi_jZIb\ghf mi
“bfZfb nmgdpbhgbjh\Zgby _~bghc wg_j]_Ibogcxdhc kb
hkgh\_ ijh]Jghaz hp_gb\Z _lky gz~ _‘ghkiZdmkihggb\hkl



gb\Z_Iky \ebygb_ gZ ]_g_jZpbx we_dljhwgjjltwvb ql
\eby | gZ klhbfhklv we dIJhwg j]bb ey dbhg _qguo i
:dimZevghklv az~zZqgb ih\ur_gby lhgghklbwghdghal

ljbg_kdbo gZ]jmahd h[mkeh\e_gZ \hajZklpaxgdZdb ||
d h[_ki_g_gbx “hklh\_jghklb b hi_jzZIb\ghkdbaqjgrkfq_ 1t
blh]_ d ih\ur_gbx wnn_dlb\ghklb ?WK \ p_ehf

K jZa\blb_f gh\uo bgnhjfZpbhgguo | _ogheh]bc
j_r_gb_ az”zZgb ijh]Jghabjh\Zgby we_dljbqZz .
pbhggufb f IhrzZfb Z bf_ggh k bkihevah\gmnh f fh”
wdki_jlguo kbkl_f b bkdmkkl\ _gguo g_ cngg 6Zkg | _
ijhl]ghabjh\Zgby we_dljbg_kdbo gZ]jmahd\g@ ‘hkgh\_
Ih~h\ jZkkfhlj_gh \ > @
|hk [ jh]ghabjh\Zgby we hdjog_kd
' gu G<J g_ [mb|hl[|1k|Jh
\hklvx d ihf tohRLMohd]rbc hi_
dbo j_r_gbc
V4 I]Za" e _gb_ jy*"Kllgd ehd:
dms_c ehdZevghc hfeaxklvx
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1. £ dhgklzZglz k”\b]z ihkl
[hjdb Th~[hj hilbfZevghc dhgk |
ghjfbjm_fu_ ~Zggu_ jZ\ghf_jgh hl
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GZ \lhjhf wlZi_ \uihegy_Ilky jZa”_e_gb_cjg2ZZ we_d
]Jjmadb gZ Ij_g”~ b hklZlhggmx khklZ\eyxsmg > @ <!
NZ hkms_kl\ley Iky k ihfhsvx g )gijldh[jlizab&bgby
)X]]\WUDQVFRUP'bdZ g _q_Idhc ZiijhdkbfZpbb jzajz[l
bf | ohjhrb_ Ziijhdkbfbjmxsb_ b nbevljmxesmx k\hckl
Ijm~h_fdhklv \ugbke_gbc klZ[bevghklvelbghdkikevgh
eh\bc

GZ lj_lv_f wlzZi_ \uihegy_Ilky nZaabnbdZphby \oh |
lj_g~"Z \u”_e_ggh]lh gZ \lhjhf wlZi b hikulzZljMgghc dhf
p_kk nZzaabnbdZpbb azZdexqZ Iky \ khhlggghgbb \
nmgdpbb ijbgZ”e_"ghklb ba g_dhlhjh]lh glZdh
i j_f gghc Ebg]l\bklbq _kdzZy i _j f ggZykkZ
wdki_jlhf beb Z~AZilb\gh ijb h[mqg_gbb gZ kg

>ey nZaabnbdzZpbb bkihevamxlky dhehdhg&kghl[j
beb IjZi_pb_\b”gZy nmgdpbb ijbgZ”e_"ghklb
dh bkihevamxlky \ g_qgq_Ildbo kbkl_fZo mijZ\e_gb

< kemqgqZ_ _keb baf Jy fu_ ~Zggu_ ihlj He Zby We
]Jimahd fhlml [ulv bkdZ° _gu rmfhf nmgdpblke-ijbgZz
"m_| agZgbl_evgh jzZkrbjblv qglh[u mf gvkb\/lv>c@1\kl\bl

GZ q_I\_jlhf wlzi_ hkms_kl\ey Iky Z]J_])hn hGzgb _ ih
wlhf wlZi_ hkms_kl\ey |ky hij_~_e_gb_ klkehgylbcbklbc
Ney dZ ~hlh ijZ\bezZ fh~_eb g_q_Ildh]h \u\h”Z GZ[hj i
dhlh \u\h~zZ \ [Za_ agZgbc az~Z_lky wdkijhlthi beb z~»
mq_gbb gZ hkgh\_ h[mgZxs_c \u[hjdb

GZ iylhf wlzZi_ \uihegy_Ilky i_j_oh”™ hl mkéh\fbc d ih”
Zdlb\bazZpby ih"aZdexq_gbc >ey dZ "HlohtbhtayZde xq

_i_gv bklibgghklb

GZ r_klhf wlzZi_ hkms_kl\ey Iky Zddmfmeypby aZz
wlhf wlzZi_ ihemgZ_lky g_q_Ildh_ fgh _kl\h bely bo h][
dZ ~hc ba \oh”guo i_j_f_gguo

GZ k_~vfhf wlzi_ \uihegy_ |ky » nZaabnbdZpby \u

<

f_gguo GZ wlZi_ ~"_nZaabnbdZpbb \uihegy- | ij_hTJj
q_ldhlh agzZzq_gby ihemqg_ggh]h ijb g_q_I&Ziu\h”
A nZaabnbdebb kqblZ Iky aZdhgq _gguf udbth®rz ~ey
guo ebg]\bklbg_kdbo i_j_f_gguo [m "mli\thij dhedb gu bl
q_kI\_ggu_ ang gby \ \b~r_ g dhlhjhl]h Z cklep!l _evg
A nZaabnbdzpbb fhlml [ulv bkihevah\Zgu kelh”mxsbh
p_gljz Iy  _klb f_Ih~ [bkk_dljbku iehsZ~ "b~Zehhghijz\h]
]h agZg_gby nmgdpbb ijbgZ”e_"ghklb b *jm]b_ > @
>ey hklzldz \J_f_ggh]h jy"Z we_dljbg_kdiac gZ]jm
k\hy fh”r_ev g_q_Ildh]h \u\h~Z iha\heyxsziyw\iag_klv ~_

gmx khklZ\eyxsmx

GZ \hkvfhf wlZi_ hkms_kl\ey_Ilky ihkljh_glkb_ b h[m
kI\_gghc g_cjhgghc k_Ib Ibiz i_jk_iljhg *eyjitlghabj
NZ gZ \oh” dhlhjhc ihklmizZ_| bgnhjfZpby hhicdms_c



b fhsghkdbj a&d1"msbo K3nwhd 3WO b bg
agZqZxsbc ghf_j qZkZ ijh]jghablji@Zgby
LZd"_ gZ \oh”u bkdmkkl\_gghc g_cjhgehtgk _Ib if
0ZjzZdl_jbamxsb_ ~_gv jZ[hgbchheb \u
mq IZ f_ hnZdIth\ gZ \oh”u k_HEpbhgrz_
c _jZMhjp \eZ ghklb \haWmozfi8jZIm
ghkaJa’Zr kI\mxsbo kmwhd ,W,O 8 WO
bo ijh]ghagu_ &gz qlygwn , khhl\_lkl\_ggh
ebqg_kl\h kdjuluo g_cjhgh\ hij_~ ey Mgufwdki_
_fijb gZkljhcd_ k_Ib
Dhebq_klI\h \uoh”guo g_cjhgh\ hi
ijhlghabjh\Zgby >ey hi_jZlb\gh]h ij
dhebg_kI\h \uoh”~guo g_cjhgh\ jzZ\gy_ hetghik g2
>ey djzZldhkjhggh]h ijh]lghaZ we_dljbg_kkihbd gZ]jma
oh”guo g _cjhgh\ jz\gy_Iky "\zZ~pZlb q_ Iujrnfdtgz ke_
BkdmkkI\_ggZy g _cjhggzZy k_Iv ~"ey hklZMpgghc k
gghlh jyrZ we_dljbg_kdhc gZ]jmadb ih~ kgl ih |
\_gghc g_cjhgghc k_Ib "ey ijh]jghabjh\Zgby Ij_g":
Gz ~_\ylhf wlzZi_ hkms_kl\ey_|ky ihemq_ggb_ j_
|Jh]ghaZ Kmffbjh\Zgb_ j_ameviZlh\ ijh]l]dhgghkj_g”"
hfihg_glu ih nhjfme _

3W )W UW

ij_"_ey_lglhj_[m_
h]ghgZ] jme ddljb
w
b

f_
g

1" _3W * ijh]Jghabjm_fh_ agZq_gb_ we_dljbg_k
) W + ijh]jghabjm_fh_ agZqg_gb_ Ij_g”h\h¢jkhklZ\e
g_kdhc gzZ]junWdb =+ ijhlJghabjm_fh_ agZq_gb- hklZz
kIZ\eyxs c we_dljbg_kdhc gZ]jmadb

<k _i_j gbke_ggu_ wlZiu ijhljghabjh\Zgbynwe dlj
ahd iha\heyx! ijhJghabjh\Zlv we dljbqg_kdlbyogZ]jm
dh]*Z kms_kl\mxsb_ f Ih~u bkihevamxsb fZh-I" evg
fZlbgq_kdhc klZlbklbdb g _cjhgguo k_ | _c¢c béedZguy Id
\Zxlky fZehwnn_dlb\gufb
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Hkh\kdbc K G_cjhggu_ k_Ib ey h[jZ[thdbkthh}(f(ﬂ'p]Han > Jm

Abgkdhlh +# F " NbgZgku b klZlbklbdz

Kbah\ : : Fh”_eb kihkh[u b ijh]jZffgu_ d&bp_ r"jlblgzlbry"j‘ gbc

gZ hkgh\_ |jh]ghabjh\Zgby \j_f_ gguo jyrthmkjhicj "fblglg qubrpl

dzZzg”b”ZlZ |I_ogbg_kdbo gZmd N=;HM <H ©OGHBM &FMeByRd] K
+ k



B < FheqZgh\ kIm~ ? F G_fq_gdh\z
jmd < K FzZjdh\ ~ 1 g “hp
nbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kfhe_

:G:EBA IHL?JV WE?DLJHWG?J=BB
B F?JHIJBYLBY IH BO KGB@?GBX G: IK

We_dljbg_kdZy wg_jlby y\ey_Iky _“bgkllpbbg
ey i_j_f_s_gby thhjh]h hl f_kl ijhba\h""ké\Zghh
g_ bkihevamxlky ~jm]lb_ j_kmjku >ey whhKZiH&
i_j_"Z\Z_fhc we d|Jth_]]bb ihwlhfm aZr7q

D<
uf \b-
f

kil
oh” m
Zg_b
kthth \ hij_~"_e_gbb bo wdhghfbqg_kdb y[hlkgb\Zg h
S gb_ ihl jV we _dljhwg_jlbb \ we dljbq kno]hbgy
hAgh ba \Z'guo gZijZ\e_gbc wg_jlhk[_ _gby
Ghjfzlb\ghc [Zahc “ey jZkq_ IZ Ih|_jV welkgljhwg _j
bgkljmdpby ih jqu_ m b h[hkgh\Zgbx ghjfzdbbh\ |_o
ihl _jv we dehwg jlbb ijb __ i _j_ ~Zq_ ih>w@ _dipgbq_

8
l

hkgh\Zgbb jZkqg_lh\ fh‘_l [ulv ijh\_~ g ZgZamavihemq
IZlh\ \uyle_gu we f_glu we_dlj hk_Ib k infbr_ggufl
ihl_jv we_dljhwg_jlbb b \u[jZgu gZb[he__ whmy dib\gu

ih bo kgb ™ _gbx

Rbjhdh ba\_klgh qlh \ k_Iyo # d< Jhkkibb \ ihki
agZqbl_evgh m\_ebqgbezZkv \_ebqgbgZ Z[khexuo b hl
| jv we_dljhwg_jlbb h[mkeh\e _gguo ohetjkZkhi oh~hf
jh\ ih~klzgpbc >hey wlbo ihl_jv hkh[_ggthk&mhgzkI\_g
ihr"klZzgpbyo gZ dhlhjuo ih I _f beb bguf ijbgbgzf gZ]
gzZfgh]h f_gvr_ ghfbgZevguo fhsghkl_c mklZgh\e_g

fZIhjh\
< N"Zgghc jZ[hl_ [ue ijhbal\_~_ g jZkq_| b ZgZeba ih
wg_jlbb gZ IK ©Ha_jguc? d< 1:H ©KfheZgkdwg_j

IK [ueZ ihkljh_gzZ 7~ey iblZzgby kljhbl_evghlly dhfie_«
kdhc =JWK Ihke_ azZ\_jr_gby kljhcdb fZdkbhf&Zevgu_
IK agZqgbl_evgh kgbabebkv b g_ ij_ \urzZxl \ gZklhys_
hl kmffzjghc ljZzgknhjfZlhjghc fhsghklb IK LZdbo IK
d< ©Kfhe_gkdwg_jlh® ~h\hevgh fgh]lhbbagd% j_ Zev
Z]ljmahd \ k_evkdhc f_klghklb j_lbhgzZ hxkkfhlj_gt
b _gby ihl_jv we_dljhwg_jlbb gZ jZkkg@gbjlb\Zhfhc ih
fh jZzkq_1Z ihl_jv we_dljhwg_jlbb \ |ljZgkgghfZlhjZo
k" _eZgu jZkq_lu ihl_jv we_dljhwg_jlbboj\m~Ajm]lbo
gZ g_c mkljhckl\Zo khhiI\_IkI\_ggh k jdkéygmlhc
bgkljmdpbb

>7Zggu_ h[ h[hjm~h\Zgbb IK g_h[oh"bfu Ney jZk
we_dljhwg_jlbb ij_~klZ\e_gu \ 1Z[eb e Ggdi bk ij_
jZdl_jgu_ abfgb_ b e_Igb_ JjZnbdb gZ]JmaKd ljZgknhj

>ey jZkq_1Z gZ]jmahqgguo ihl jV we_dljhwkg _jlbb a
nhjfzlhjZo IK bkihevam_f f_Ih” hi_jZlb\gwda jFkq_Ih\



nbdb gZ]jmadb IjZgknhjfZlhjh\ ijZdlbqg_kdbkdg "bugZdt
ihl_jv \uihegy_f ~ey h”gh]h ba gbo

LZ[ebpZ +>Zggu_ h[ h[hjm~h\Zgbb IK

H[hjm~h\Zgb_ Fzjdz Dhebqg_kI\h rl

Kbeh\u_ IjZgknhjfZlhju| LFG
<_glbevgu_ jZajy~rgbdb J<K

J<lI
LiZgknhjfZlhju IhdZz L<

L<
LjizgknhjfZlhju gZijy _gbyAGHF

G:FB
LiZzgknhjfZlhju kh[kI\_ ¢ é&do
gm-'*
<QA <A

>Zggu_ ih ljZgknhjfzlhjzf
LFG 8gns d< 0}, d<l "Jy d<l
Jbk =jZnbdb gZ]jmahd ljZgknhjfZlhjh\

GZ]jmahqggu_ ihl_jb we_dljhwg_jlbb az J1h2Z \ i_j\
lhj_ LF G
AW, =AW n + AW n,

3UM Jer

17 AW®  ihl_jb we_dljhwg_jlbb aZ abfgb_ kmldb

3UM



AW+ ihl_jb we_dljhwg_jlbb aZ e_lgb_ kmldb
Q i gbkeh abfgbo kmihd
Q + gbkeh e_lgbo kmlhd

AWS" = Z(s2 At)),
1~ /5ZdIb\gh_ kh|Jth\e_gb_ A\moh[fhlhggh]h-1j _onZa
nhjfZzlhjz hij_~_ey_ lky \ khhiI\_Ikl\bbglgufkihjigufb
jm~h\Zgby ih nhjfme _

2
R, = M 107, Owm,

1" 43% ihl_jb fhsghklb dhjhldh]l]h aZfudZgby d<lI
84nt £ ghfbgZevgh_ gZijy _gb_ \ukr_c h[fhldb d<
6,nt £ ghfbgZevgZy fhsghklv Ij_onZagh]h ljZgknhjfZlhj
46,5-35°
6,3
Ilh abfg_fm ]jZnbdm gZ]jmadb ey i_j\h]h FZgknhjf
gb_ \_eb@?g(ﬂfjﬂtj):llﬂ.
Ihl_jb we_dljhwg_jlbb azZz abfgb_ kmldb

AW = 13:4 -17,21=0,02 MBT - u.

107 =1,44 Owm,

_I_:

lh e _Ig_fm ]jZnbdm gZ]jmadb ~ey i_j\h]h }jZgknhjf
gb_ \_equ:é](S§~Atj)=ll,9l.
Ihl_jb we_dljhwg_jlbb aZ e_Ilgb_ kmldb

ch72¥ 11,91=0,014 MBrt - u.

Jjer

hl_jb we_dljhwg_j]lbb \ IjZgknhjfZlhjZo

e A A A F<l A q
JZkkqblZ f mkeh\gh ihklhyggu_ ihl_jb Bl gbf highk
ohehklh]h oh~Z \ 1jZgknhjfzIh

ZlhjZo ihl_jbijhRkh~"Zbgbl_e
b k[hjguo rbgZo jZkij_~ _ebl_evguo mkljhe¢kd\ ih~klzg
ihl_jb \ \_glbevguo jZajy*gbdZo ihl_jb \IlhjdgknhjfZz
LL ihl_jb \ 1jZzgknhjfZlhjZo gZijy _gby kHdh ihl_jb
qZkIhIghf azZljzZ"bl_e jZkoh” we_dljhgug_jgmb "z kh[
ihAklZgpbb J _ameviZlu jZkq_1Z ihl_jv weigifthwg j]k
klz\e_gu \ IZ[ebp_
Ijb hij_~_e_gbb ihl_jv ohehklh]h oh~Z \ Ij@gknhjfzZl
[ueb mqgl_gu nZdlhju m\_ebqg_gby wlboebh!| jv ih
g_gby kjhdZ kem [u ljZgknhjfZlhjh\



< ihke_~gb_ ]1h”u ihy

\ \k_ [hevr_ inhfebdZp
I\_j"~Zxsbo qlh k jhklh

ey_Ilky
f kjhdZ kem [u kbethj\uo 1jZ¢
h _J

h{t_dlib\gh m\_ebqgb\Zxlky I _jb ohehklh]lhkohprZ \ j
gby fZz]lgblghc kbkl_fu baf_g_gby kljmdimgbyf_|Ze
f “ebklh\hc baheypbb hk Z[e gby ij_ _kkmikb k_j»
fZIhjz b | i

Ilh fg_gbx az\h”~h\ ba]hlh\bl_e_c ljZgknhj#&Zlhjh\
iemZlZpbb e_| ihl_jb OO g_ fhlml m\_gHBEqgblvk

hl bo iZzkihjlghc \_ebgbgu H~gZdh j_amnmbviZlu
| jv OO \ mkeh\byo wdkiemZIZpbb ij_ ~"ki\Zvelkggu _
kms_klI\_ggh [hevr_ LZd "ey ljZgknhjfZlhjZelwFG
gh_agZq_gb_ ihl_jv OO khklz\ey | d<l

:olj 3OJZA A F<|Aq

HklZevgu_ agZq_gby mkeh\gh ihklhygguo3h@ jv |
b >@

LZ[ebpZ + J _amevlZlu jZkq_I1Z b kmffZjgu_ ihl_jb we_

gZ IK
GZ]jmahqggu_ ihl_jb "1 F<lq
Kbeh\u_ ljZgknhjfZlhju
Mkeh\gh ihklhyggu_ ihl_jb "1 F<lq
OO kbeh\uo ljZzgknhjfZlhjh\
KTTK

< _glbevgu_ jZajy~gbdb

LiZzgknhjfZlhju Ihdz

LizgknhjfzZlhju gZijy _gby

<ukhdhqzZklhlgu_ az]jz~bl_eb

Kh[kI\_ggu_ gm ~u IK

KmffZjgu_ ihl_jb gZ IK

:gZeba ihemqg_gguo j_amevlzZlh\ ~Zzl| ihgbjfZzgb _
ohehklh]l]h oh”~Z dhlhju_ khklZ\eyxl ubgXigbl_e
gZ]jmahqgu_ ihl_jb ljZzgknhjfZlhjh\ b \k_bhlidevgu _
ihl_jb we_dljhwg_jlbb gZ kh[kI\_ggu_ gmhieyikhklZc
klz\ey_|I hl kmffZjguo ihl_jv we_dljhwg_jlbb g

LZzd dzd azZz]jmadzZ ljZzgknhjfZlhjh\ "ZgghcvgiklZg
gb”_ bo ghfbgZevghc fhsghklb b hlkmlkI\mZ IgiZ jki_
]Jimahd Ih g_h[oh”bfh jZkkfhlj_lv f_jhijbyildyjvh kgt
we_dljhwg_jlbb azZ kq_I| mf_gvr_gby oheffztkhijhi oh”zZ
lj_~eZ]Zxlky ke_"mxsb_ \ZjbZglu

Hidexqg _gb_ h~ghlh ba ljZgknhjfzlhjh\
AZf gz ljzgknhjfzlhjh\ gz f_g__ fhsgu_



JZkkfhljbf \ZjbZgl hldexg_gby h”gh]h ba<lhZzgknhjfZ
jhec ljZzgknhjfzlhj hklz\ey_f \ ©oheh”ghf2 mgzZj\_ <
gZ]jmadZ hklz\r_lhky \ jZ[hl_ ljZzgknhjfzZlejpqblygajzZkl _
gZ]jmadb hldexqg_ggh]lh ljzgknhjfZlhjz GZ]diahggu_ i
wg_jlbb khklz\yl

BT F<I A g
Ihl_jb ohehklh]h oh~Z |jZgknhjfZlhjZz
R F<l A q
JZzkkgblz_f wdhghfbg_kdbc wnn_dl hl ~Zdwghlh f_j
kgb™ _gbx ihl_jv we _dljhwg_jlbb GZc~_ f \ debgbgm
ljhwg_jlbb
"Uwd h o0 T + F<l A q
ljbgbfZzy \_ebgbgm klhbfhklb ihl_jv we dljhwg_j]b
d<lg ihemqgbf wdhghfbx ~_g_"guo kj_"kI\ \ jZkqg_I_ g:
> A g A jm[ \ Th~

JZkkfhljbf \ZjbZglu azZf_gu ljZgknhjfZlhjh\_gzZ f_g_
Ilhl_jb ey jZaebqguo \ZjbZglh\ azf_gu IjZiglkn\hjfZIhjkt
e _gu \ IZJe

LZ[ebpZ =+ Ihl_jb we_dljhwg_jlbb \ IjZgknhjfzlhjZo

Fzjdz GZ]jmahqglu_ Ihl_jb OO KmffzZjgu_
ljZgknhjfzZlhjz ihl_jb F<Iq F<lq ihl_jb F<lIq
LFG
LFG
LFG
LFG

Dzd \b~gh ba IZ[ebpu \k_ mdZazZggu_ \ g- c ljZgki
oh?yl ih mkeh\bx “himklbfuo Z\Zjbcguo i_jFGmahd b

gZ f_g__ fhsgu_ \iheg_ “himklbfzZz Hij BZelyy emq
azf_gu ij_"ihez]lz_f \hafh ghklv ijh*Z" b mKklZgh\e_g
ljZgknhjfZlhjh\ aZ ~_gv]b khhl\_Ilkl\mxskh hlijlolth jgh 1]j
bfhklb gh\uo 1Zzdbo "_ Ijb wlhf mqgblu\zZz_f hglh klZju
fZlhju ihke_"~gb_ e | jZ[hlZeb k gZ]jmadhc agZqgbl
ghfbgZevghc

JZkkqgblz_ f wdhghfbgq_kdbc wnn_dl hl adof _gu mk
ljZgknhjfZlhjh\ gZ ljZgknhjfZlhju LFG gbgzc”_f
wdhghfbb we_dljhwg_j]lbb

“Towd o 20T + A F<lqg



Bkihevamy klhbfhklv ihl_jv we_dljhwgqg jlwdhgh jn
fby \ Th™ khklzZ\bl
>) A g A jm[ \ Jh~
Klhbfhklv ijh~Z b "\mo IjZgknhjfZlhjh\ LR®GI
feg jm[ Z ihdmidZ *“\mo |ljZgknhjfZlhjkl\Z\bAG
feg jm[ P_gu gZ ljZzgknhjfZlhju \aylu ba > @
< blh]_ kmffZjgu_ dzZiblZeh\eh™ _gby khklZ\yl

~kmff -ihd T ijnna t feg jm|[
Hij_~_ebf kjhd hdmiz_fhklb
K
T0=ﬂ=£=10,8 JIeT.
o, 036
>Zgguc kjhd ij_\urz_| e | b g_fh _I jZkp_gb\Z]

ba wnn_dlb\guo kihkh[h\ jZza\blby k_Ib
JZkq_lu ih azZf_g_ hklZevguo ijZgknhjfzlhjh\ k\_~

LZ[ebpZ + JZkq_I| wdhghfbg_kdh]h wnn_dlZ hl j@Xf_gu I]

o > ckmff
Ml F<iq | jm[ \ Jnreg job[ R ©

FZjdZ ljzgknhjfZ |pé€

LFG

LFG

koh”y ba \_ebgbgu ihl_jv we_dljhwg_jlbb gZ
Zgh\dZ ljZgknhjfZlhjZz LFG Gh wkilhgfthb aj_
belby gZb[he__ wnn_dlb\ghc y\V&ygkilktyj mkl:
LZd dzd ijbfuev hl ijh*Zhip ~“\mc
ij_\urz_1| klhbfhklv "\m&ajhpZgknl

|—I_
T
OO

F
u\hn < jZ[hl_ [ue \uiheg_g jZkq_Il ihlbjv we
Z IK ©Ha_jguc?® d< |Ihke_ ZgZebaz ilédmqg_g
e k*_ezZg \u\h® glh \_ebdb ihl_jb ohehkZhhh oh”
\' hgb khklzZ\eyxl hl kmffZjguo ihlbjy w&ddljh
agZqbl_evgu \ kjZ\g _gbb k hklZevgufbbilnlggb we
kh[kI\_ggu_ gm ~u IK * HklZevgu_ ijbbjb we
hg_gv fZeu
;ueb jZkkfhlj _gu f_jhijbylby ih mf_gvr_gllex ihl_j
lh oh”Z ljZgknhjfZlhjh\ Wdhghfbqg_kdbc wgknehlj hl a
fZlhjh\ gz f_g_ _ fhsgu_ g_agZgbl _evgh \ur_bbg_ f ijl
h~rgh]lh ba ljZgknhjfZlhjh\ H”AgZdh \ZjbZgEZkhpiAf _gh
gz f_g__ fhsgu_ k Ilhgdb aj_gby gzZ~_"ghklihlwe_dljhl
[bl_e_c [he__ ij_"~ihglbl_evguc IhwlHbrhZegoyu\fey_ Ik



Ebl_jzImjz

ce_dk__\V; : <hjhlgbpdbc < W H[ mlihdgkgbb ghpfZh\HhYy we_d
Ijhwg j]bb \ kbeh\uo ljZzgknhjfZlhjZo k mqg[uhf NkpedZ e ¢ : ke'm®
©GLP we_dljhwg_j]_Ibdb® * <GBBW

Bgkljmdpby ih ghjfbjh\Zgbx jZkoh”Z wdkt\jlywy_ jpom gz it
klZgpbc d< =+ F KIH Khxal_owg_j]h

Bgkljmdpby ih jZkg_Im b h[hkgh\Zgbx bgjfedbohYhll_gghed]dljh
wg_jlbb ijb __ i_j_"~Zq_ ih we_dljbqg_kdbf k_Ilyf

>We _dljhgguc j_kmjk@ 85/ KWD\SRWXLBWLOR YUBDRNVDRORD Q\LF

? F G_fg_gdh\zZz kIim~» B < FheqZgh\
jmd < K FzZjdh\ d 1 g “hp
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kfhe_

J:KQ?L B :G:EBA L?0O0GHEH=BQ?KDBO IHL?JV
< J:KIJ?>?EBL?EVGHC K?LB D<

< ijhp_kk_ wg_jlhkgZ[ _gby ihlj_[bl_e_c>_ba[_ gl
ihl _jb we_dljhwg _jlbb Bo \_ebqgbgZ hijkftv §#[h wnn _c
lu we_dljhk | _c¢c b \ agZqgbl_evghc f_j_ hdZmulzZ | \eb
Mgblu\Zy ihklhyggh \hajzZklZxsmx klhbfthRlvmagg [jlhj_|
ihl_jv we_dljhwg_jlbb b bo fbgbfbazZpby ihrgkizZ\eyxl
ba hkgh\guo az~Zq ~ey j_kmjkhkgZ[ Zxsbo [bhj]lZgbaZ
l_e_c

|h|_jb we_dljhwg_jlbb mkeh\gh jZa”_ey»l gi¥ | _ogt
dhff_jg_kdb_ L_ogheh]lbg_kdb_ ihl_jbmidek\ghxih k_[\
klhyggu_ g_ aZ\bkysb hl \_ebqbgu i | 2 _fhc f
ahqgu_ h[t_f dhlhjuo aZ\bkbl hl \_ebgbgughiklib~"Z\Z 1
gZ]jmadb b ihl_jb h[mkeh\e_ggu_ "“himkfibflkhb ih]j_
kl fu mg_1Z we_dljhwg_jlbb Dhff_jgq_kdhZkkfZ jb ijb
ljb\Zlv dzZd hl*_evgmx khklZ\eyxsmx 1zZdzdZdhihgb ih*
kh[hc ©q_eh\_gq_kdbc nzdlhj?

>ey kgb _gby ihl_jv we_dljhwg_jJbb agZgbl_evgm
hij_~_e_gb_ wlhc \_ebgbgu jZkq_Ilguf imluifheqlh iha\
gblv

jZkg_Il ihl_jv we_dljhwg_jlbb dZd ihdZrekbl _ey jZ]|
kl_fu
\uyle_gb_ hqgz]h\ ihl_jv b hij_~_e_gb_ _ijwl_c kgb"

\u[hj wnn_dlb\guo f_jhijbylbc ih kgb _gbx ihl_jv
< klZlv_ ijhba\_~_g jZkq_Il |_ogheh]lbq_wab¢ ihl_jv
b ih f IhAbd_ ijb\_~ gghc \ > @ gZ ighfghc gdkij_ »_
b d< k_evkdhc we_dljbg_kdhc k_Ib kilng«lZ\e_gg
p_evx \uy\le _gby khklZ\eyxsbo ihl_jv dkhhrju_ bf_ xl
gZq_gb_ 1Zd dzZzd bf_ggh hgb y\eyxlky hgdohmhc "ey
_fuo ghjfzlib\h\ ihl_jv we_dIljhwg_j]lbb

1b

gb
k
a

E



Jbk Ko_fzZ jzkij_"~_ebl_evghc ebgbb d<

>ey mijhs_gby jzZkg_Ilh\ ijbgbfzZz_f _~bgue dhwn
ghklb Z 1zd °_ h~bgzdh\u_ ]jZznbdb gZ]jmadp dzd
fZlhjguo ih~klZgpbc LI IZd b “ey ebgbb \ @ ehf
h[foh~bfu_ ~ey jZkq_IlZ ij_"~klZ\e_gu gZ jbkmgd_ b

LZ[ebpZ + Bkoh”gu_ ~Zggu_ "ey jZkq_lZ

Jizo d<I
I-on q
Wy luk d<I U q
Dk_a
FRV 3

=jZnbd gZ]jmadb \ abfg__ \j_fy

W q
J

AgZq_gby gZ]jmahd ih*klZgpbc ih”dexg-gguo
kiI\mx!l j_Zevguf mkeh\byf bo jZ[hlu \ gZklhyskdb\j_f
\_a”_ hgb agZgbl_evgh gb"_ ghfbgZevguo Zhsghkl _
jh\ LI
_j\uc wlzZi jZzkqg_1Z £ hij_~_e_gb_ gZ]jmakhgqguo i
gu ihl_jb we_dljhwg_jlbb \dexgzZxl| \ k_[yjihgkjb \ e
nhj Z|hjZO Kms_klI\m_1| g_kdhevdh f_Ih"mahegujZkq
ihl_jv we _dljhwg_jlbb >ey k I _c¢ = d< hlgthjEXkIb\gu
q_IZ y\ey Iky f_Ih”A kj_~gbo gZ]jmahd IglgyZkqg | i
I hf bkihevam_Ilky ke_"mxsZy nhjfmeZz

AW, =k -AP, T, k.

1"_&; £ ihl_jb fhsghklb \ k_Ib ijb kj_~gbo az jZkq.
gZ]ljmadZo maeh\ d<l

o



k; + d\z7jzl dhwnnbpb_glZ nhjfu ]jZnbdzZ kmifdfZjghc g
azZ jZkq_lguc bgl_j\Ze ih jzkq_IlZzf
N+t dhwnnbpb_gl mqgblu\Zxsbc jZaebgb_ dhgnb]lmjz
Ib\ghc b j_Zdlb\ghc gZ]jmadb jZaebgguo \ IKyc k_1Ib
jZ\guf
7 £ ijh~he bl_evghklv M ]h jZkqg_lgh]h bgl_j\ZeZz

>ey jZkq_IlzZ ihl_jv ~Zgguf f_Ih~hf Ij_[m_Illey gZclb i
ghklb gZ dz ~hf mqzkld_ ko_fu IljbgbfZy aglZq_gby
\k_ 0o maeZo k_Ib jzZ\gufb ghfngevghfmj ihkey”h\ZIl e
gZ]jmahqgu_ ihl_jb ZdIb\ghc "J fhsghklb 2Z_l¥d ~_ ag
we _dljhwg_jlbb gZ mqgzkldZo ko _fu J_AakliZvézZlgujZkq_
\ 1Z[ebp_

LZ[ebpZ J_amevlZlu jZzkq_1Z gZ]jmahqguo ihl_jv
MgZklhd | “:g d<IUq
Ebgbb
Kmffz

LiZgknhjfzlhju

Kmffz

<lhjhc wlZi jZkq_ * hij_~_e_gb_ mkehjgh ihklhy
we _dljhwg_jlbb >ey jZkku|jb\Z fhc ebgbédxgzd< wlb
xI'\ k_[y ihl_jb gZ ohehklhc oh” kbeh\uohlj4dbgkinhjfzZlh
baheypbb dZ[_evghc ebgbb ihl_jb \ IjZgkngpf&dZlvjZo |
we_dljhwg_jlbb b ihl_jb hl Thdh\ ml_qdb ih baheylhjZz

Ilhl_jb we_dljhwg_jlbb ohehklh]h oh~zZ \ IfZgknhjfz
ey f ih nhjfme_

AW

Xme XchthbH z mpi : J (l)
HOH

1" s % qbkeh gZkh\ JZ[th ljZgknhjfzZlhjz ¢
U+ gZijy _gb_ gZ \ukr_c klhjhg_ljZgknhjfzlhjz
Ugnr * ghfbgZevgh gZijy _gb_ \ukr_c h[fkldb I]



< > @ mklzgh\e_gh qlh ihl_jb ohehklh]hj oh”zZ
kms_kI\_ggh az\bkyl hl kjhdz _]h kem [udlbegy hij_-
kdhlh agZq_gby ihl_jv fhsghklb OO IjZgknhkflblhjh\
hl kjhdZ bo wdkiemzZlZpbb ~himklbfh bkih&klZA\ZIlv
e_ggmx ke_"mxs_c nmgdpb_c

AP(T) =-15,71+0,756-T, +0,0175-T>

_ 3 %e = highkbl_evgh_ m\_ebqg_gb_ ihl_jv -ohehkl
ghr_gbx d izkihjlguf ~Zgguf ljZzgknhjfzZlhjz
“ex kjhd kem [u ljZgknhjfZlhjz e_|
>ey jZkkfzZljb\Z _fhc k_Ib kjhd kem [u ljZglknhjfZz]
e | < wlhf kemqgZ_ hlghkbl_evgh_ m\kldih abrZihl
ljZgknhjfZlhjz ih hlghr_gbx d iZkihjlguf ~2gguf khkl:
Lzd dzd ngJy _gb_ \h \k_o maeZo k_Ib ijlwgylh j.

ghfm hIghr_Eg-b 1,0

Ba ke_~m_I| qlh ihl_jb ohehklh]h oh”Zh\ |jzgk
Iml kms_klI\_ggh f_gylvky \ azZ\bkbfhklb hdfgjZijy" _
jb _]h mf_gvr_ gbb gz hgb mf_gvrZxlky ijihf_jgh ¢
mf_gvr_gb_ gZijy ' _gby gZ ebgbb we dljhikghfZqb f
|_gkbjh\Zgh baf_g_gb f jz[hgq_lh hi\_l\e_gfryihl;< gz
jZo LI JZkqg_lu ihl_jv ohehklh]h oh?Z ijb m@elv iZk
guo agZq_gbc b baf_g_gbb jZ[hgq_]h gZijyb gy we
hl ghfbgzZevghlh ij_~klz\e_gu \ |Z[ebp_

[—

LZ[ebpZ * Ihl_jb ohehklhlh oh”Z \ ljZzgknhjfZlhjz

“Joo d<I " 001, d<I U q

ih izKiRjlih j_Zevlguf
guf "ZggqufrZgguf Byn

Ghf_jLp . _ . .
iZkihjlgu_j_Zevg

Kmffz

Lzdbf h[jZzahf ihl_jb ohehklh]h oh”Z ijb mf_gvr_
gby mf_gvrbebkv gz

AW =12872,7-11617,7 =1255 kBm -u

HrgZdh ihgb  _ggh_ gZijy _gby \eby | gZ gZ]jm
we_dljhwg_jlbb \ k_Ib AZ\bkbfhklv ihl_jvghl mjh\g
h[jZlgh ijhihjpbhgZevgZy Ke_~h\ZIl _evghZijp™-mf_gvi
gby gZ]jmahqggu_ ihl_jb m\_ebqgZlky



LZ[ebpZ + gZ]ljmahggu_ ihl_jb \ ebgbb ijb mf_lgwr_gbb gZ
GZ]jmahqggu_ ihl_jb

d<I U q “rod<l U qghijb 8

< ebgbyo

< ljZzgknhjfzlhjzZo

Kmffz

GZ]jmahqggu_ ihl_jb \ ~Zgghf kemqgZ_ m\_ebgbebkv
AW =4234,85-3426,09 = 808,76 kBm - u.

< j_amevlZIl_ ihgb ' _gb_ gZijy _gby \ ebgbb gZ ij
s fm mf_gvr_gbx ihl_jv gZ d<lUq >Zlmggh_f_jhij
jZkkfzljb\zZIvky dZd h~”gh ba f_ jhijbylbc ihokgh _gbx
klh]h oh~Z \ ljZgknhjfZlhjZo

hl _jb \ baheypbb dZ[_evghc ebgbb \ ljZgknhjfz
q_ gbdZo we _dljhwg_jlbb b ihl_jb hl IhdhZfml_qdb

k
\ jZzkg_I_ gZ ]h™ hij_~ _eyxlky ih nhjfmezZf >ij@”*klzZ\e
b jZ\gu khhI\_lkI\_ggh

l:\I:bade d<|¢q

O:LL d<|¢q

l’:l'ba d<|iq

0: g d<l:qg

Li_lbc wlzi jzkq_IzZ = hij_"_e_gb_ ihl_jv-we_dljh
mkeh\e _ggu_ jZ[hlhc kbkl _fu mq_1Z we fufhwg j]bb
ih]lj _rghklyfb kbkl_fu mq_IZ we_dljhwg_ J}ebhjl-jlrhklmle
wg_jlbb \"ebgbx nbdkbjm _Iky \ hAghc Thqd dbaf_jbl_
khf khklhysbf ba “\mo ljZgknhjfZlhjh\ IhdZkktifZz LED
lhgghklb b kg_lgbdz Zdlb\ghc wg_j]lbblKggliB k d
klb Hlimkd we_dljhwg_jlbb k jZkkfZlkib\jZn fhkey ebghb
\ o0 lhgqdZo mqg_lZ dz ~Zy ba dhlhjuo khkjitnhbl ba I]j
lhdZ LHI k deZkkhf Ihgghklb b kgq_ldkdhi K:AM
lhgghklb < >@ mdZau\Z_Ilky gZ Ih oNlg_jkkelb hlim
hij_ ~ ey |ky ih baf_jbl _evguf dhfie_dkzf h[sbf dheb
beb f g _ rimd Ih ihl_jb we_dljhwg_jlbbmkimkeh\e _
fufb ih]j_rghklyfb kbkl_fu mqg_IlZ we_dljhwg_j]lbb
jZ\gufb gmex
>ey ijh\_"~ _gby ZgZebazZ | _ogheh]bqg_kdpldbhl_jv w

hij ~_ebf highkbl _evgmx \_ebgbgm | _ogheh]bg_kdbo

AW%:AWk-IOO%

o

1"_ v £ khklZ\eyxsb_ |I_ogheh]bg_kdbo ihl_jv



:1Zzd " ~“hex dZ ~hc khklZ\eyxs_c | _ogheh]lbqg_k
h[s ¢ \_ebgbgu | _ogheh]bgq_kdbo ihl_jvh\WUijamevlZzZl
klz\e _gu \ 1Z[ebp_

LZ[ebpZ + J_amevlZlu jZkq_I1Z I_ogheh]bg_kdbo il
GZ]jmahqggu_ ihl_jb
d<I Ulq " < hl :h
< ebgbyo
< ljZzgknhjfzZlhjzZo
Mkeh\gh ihklhyggu_ ihl_jb
Ihl_jb OO ljZgknhjfZlhjh\
Ilhl_jb \ baheypbb dZ[_evighc ebgbb
Ihl_jb \ IjzgknhjfZlhjzo Ihdz
Ihl_jb \ kq_lgbdZo Zdlb\ghHc wg_j]bH
Ihl1_jb hl Thdh\ ml_qdb ih baheylhjZf
Kmffz
|jh\ Ny ZgZeba hl]bg_kdbo ihl_jv fhzZgh \u’
_[hevrb_ kthZ\eyxsb_ ihl_jv
ihl _jb ohehklh]l]h oh~zZ \ IngknhjfZIhjZde (
hlimkdzZ we_dljhwg_j]lbb \ ebgbx \ hi[sjvc kljmc
gZ]jmahggu_ ihl_jb \ IjZzgknhjfzlhjzo _d hl h
ljhwg _jlbb \ ebgbx \ his_c kljmdImj_ ihl_jv
gZ]ljmahggu_ ihl_jb \ ebgbyo hl HlbbkdZ w
\ ebgbx \ h[s_c kljmdImj_ ihl_jv
<u\h”u
ljb jZkq_ ogheh]bg_kdbo ihl_jv we_dbjhwg_

jZkij_™ _ebl_ evguo k | _c¢ d< \'i_j\mx hg" jegyivke _
bf ggh wib khklzZ\eyxsb_ ihl_jv Bo ~“hey Z\l-ebqgbg
gheh]bq_kdbo ihl_jv khklz\ey | >heyysZevgu
ihl _jv g _agZqgbl _evgZ = \k_1]h

ljb agZgbl_evguo ij_\ur_gbyo ihl_jv ohe\lgklh]h o
gbx k gZ]jmahqgufb 7~ey mf _gvr_gby kmffgjguo ihl
]bb \ ljZgknhjfZlhjZo fhlml [ulv jZkkfhlj_gu glZybZgl
gZijy _gby we _dljhi_j ~Zgb "h \_ebqgbg gZvghFhgvr_

Ebl_jZImjz

@_e_adh X K :jl_fv_\Z : < KZ\q_gdla B ghjflghy
| jv we_dljhwg_jlbb \ 'we _dljbqg_ kdbo k_nyngZthn(qjh o]
Ih\ + F Ba” \h GP WG:K k

Bgkljmdpby ih jZkg_Im b h[hkgh\Zgbx gm_fIZde‘dﬂhII guhed]dljh
wg_jlbb ijb __i_j_"Zqg_ ih we_dljbg_kdbf k_1lyf

DZazdh\ X ; Njheh\ <Y Dhjhlidh\ : <_gbkh4bhdg@hkip *hl_jv
ohehklh]l]h oh”Z IjZzgknhjfZlhjh\ k jZaebqgu{_qu'hgdlhd Bem/ Nlu

<ui

ZgbZgbeb
Blol \jiZ Kep_



? F I_Imoh\Z klm~ jmd J < Khehih\ d |
nbebZe N=;HM <H ©GBM ©FWB?2 \ | Kfhe_

WDHGHFBQ?KD:Y WNN?DLB<GHKLV IJBF?G?GBY
J?AHG:GKGHC H>GHIJH<H>GBDH<HC EBGBB
WE?DLJHI?J?>:Q

KIdeImJZ we_dljhkgZ[ _gby m~Ze_gguordilj_]|
ijhly’ _gghklv ebgbc dhlhjZzy \e_q_| aZ khihwc_ \uk
ba” j"db gZ wdkiemzlZpbx j _fhgl Z 1ZdZ h][hgmrb _
"h\Zgb_ b kljhbl_evkl\h gh\uo ebgbc \ukdghikd bmjh\_
ijb ljZzgkihjlbjh\d_ we _dljhwg_jlbb WW ib 2bgbyf
gZ” _“ghklv we_dijhkgZ[  _gby b dZq_klI\h wg_j]bb

< k\lyab k wlbf Ij_[mxlky f_ju gZijZ\e_ggu_ gZ ih\
hklb b dZq_kI\Z kgZ[ _gby ihlj_[bl_e aZljjb gZbf_
gZ fh~_jgbazZpbx b ihA"_j Zgby kbkl_fu RhjzZ[hlhki
b

bl _e€
hdb
az
g

"o g
I1Zo
klhygbhb
ZN j_r_gb_f ~Zgghc ijh[e_fu jZ[hlzZx] fghl]b_ mqg_
E sbgdey L ; Klj_[dh\ > K G _djZkMhR Y B Oh
lJeh\ : ; b jy® A"jm]bo hl_q_ I\_gguo b aZj@[_"guo
< bo gZmgguo im[ebdZpby ij_"eZ]lZ Iky- bkiheve
ijh\h~rghc kbkl_fu i_j_~Zqgb we dljhwg_jlibd "ejy *gZac
we _dljhkgZ[ ' _gby m”AZe gguo k ohayckl\Ilgghlo ihlj_ [l
ghr_gbx d |Ij_onZaguf kbkl_fzZf hgZ o0zZjzdl hjbraom _|ky |
wdkiemZlZpbhgghc gZ~_"ghklvx > @

G
dzd
Djm

K mg_Ihf N_~ jZevgh]l]h aZzdhgzZ JN hl ghyljy
©OH[ wg_jlhk[_j_"_gbb b h ih\ur_gbb wg_jlghtkdbkdhc v
b h \g_k_gbb baf_g_gbc \ hI"_evgu_ aZdhgh”™Zl_evgl
h[oh~bfh j_rzlv ijh[e_fm wg_jlhk[_j_"_gbw bwjZa\b\Zlv

ljhl_ogheh]bb > @ Ihwlhfm bkke_"h\ZghlypqgkkydaL£ggu_
b ijzdlbqg_kdhc jZajz[hldhc j_ahgZgkguobfeHhhh\ i_j_
we dljhwg jlbb k\h_\j_f_ggu

< dhgl dkl_\ur_kdZazZggh]lh klZzgh\blkyijbdimZevghc
g _gby j _ahgZgkghc h”"ghnZaghc we _dljhi_fgz'Zgb JH
wdhghfbg_kdhc p_e_khh[jZaghklb bkih¢hahXZgby "ey
gby m~Ze gg o ihlj_[bl_e_c

L ogbg_kdh_ azZ~AZgb_ ij "mkfzljb\Z_ | Gg@¢ _gb_
ihlj_ [bI e _c Kfhe_gkdhc h[ezklb < jzfdZokyz{Bku ij_»
kfhlj_Iv A\Z \ZjbZglZ kgZ[ _gby kljhbl_eakdbth \ha’m
<E b ij_"ez]z _fhc h~ghijh\h~"ghc ebgbb hl< gZijy _

< jZkqg_l dzZiblZevguo \eh _gbc Ij_oijh\h~rgBAqgqbkbkl_fu
g_jlbb \oh”bl kljhbl_evklI\h <E b ihgb Zk$glecljKgknhjfz

K. = Crsp3 - Cre» pYO.

1" _Kews = klhbfhklv Ij_oijh\h~ghc <igWt Khhpbfhklv
ihgb Zxs_c IK jm]



Ijb kljhbl_evkl\_ <E mqgblu\Z_1lky __ ijhlylugghkl
\Z_Iky ih nhjfme_

Coons =L oy -1, pyo.
1" Kews * m~_evgZy klhbfhklv kljhbl_evklI\z df Ij
<E jm[ O& ~ebgZ ebgbb df
H[(sZy klhbfhklv IK kdezZz”u\Z_I|ky ba klhbfibklb h]
azljzl gz fhglz®
Crps =L+ L5 +C,, pyd.

]" P £ p_gZ ljZgknhjfZlhpPghe IK_gZ ih” ngxs 1h 1]
nhjfZlhj&K + klhbfhklv mklZzgh\db b fhglzZz™ [_a mq_l
[hjm"h\Zgby b azljzl gz ljZzgkihjlbjh\dm

DzZileh _gby \ kljhbl_evkl\h h~rghijh\h*"ghbaydbkl_f
ba klhbfhklb ij_h[jZah\Zl_e_c¢ h~ghijh\héghsbeoEWI
mkljhcklI\ IngkthfZIthhc IK b klhbfhklb aZzklguc
kgblu\Z_Ilky h[sb_ \eh _gby ih ke_"mxs_c nhjfme_

KHP = CH}—I + CHI—} + CP?Y + CTH + C35 + Cﬂ?ﬂ + CB(I) ’ py6

1" K: K. * klhbfhklv ij_h[jZah\Zl_ey ba lj_o
h[hjhl ba h”ghc nZd(gJAM\+IJId)Ihbfhklv jZ[hqu aZa_ fey
mkljhckK, = klhbfhklv IjZgknhjfZIjghkc kikhbfhklv aZ
sblgh]lh h[hjm~h\Zgby ~ey ij_ hKigah\Xll heb fch k-lv h "¢

ijh\h~rghc Kk = klhbfhklv \uoh”gh]h nbevljz
Ijh\_~y jy”~ jZzkq_lh\ b bkihevamy ~Zggu_ ik

gh fhglZz guo jZ[hl <E ~"Zggu_ ih adeingh}'[-giJm"h\

guo dhfihg_glh\ m jZaebqgguo nbjf [ueb iheZq_gu

\bkbfhklb

+ ~“ey \ha“mrghc ebgbb k ijh\h~hf fZjdb :K f
agzZq_gb_ klhbfhklb +O fZdkbfZevgh, pyo

- bko +O +O

+ ~“ey h~rghijh\h*ghc ebgbb
hi.; +O ~hoyg +O

jm
>ey ZgZebazZ klhbfhklb kljhbl_evkI\Z Ij_¢ijh\h"gl
\h~rghc kbkl_fu i_j ~Zqb we dljhwg j]1b bbkh kdjﬂnb'h 0Z
ihemqg_gguf aZ\bkbfhklyf | < dzZq_RIVZkkjz\g
kfhlj_gh kljhbl_evkl\h Ij_ouh\h"ghc b h hipabh~gh
ebjh\zgguf ijh\h~"hf LhqdZ i_j_k_qg_gby \sTy I1jZnb
k"_ezlv \u\h”® qgqlh k wdhghfbqg_kdhc klhjhghfij_~ih
gylv hAghijh\h~Agmx kbkl_fm we _dljhi_j ~"HEybkfhlhe
ijb ijhly _gghklb [he__ df
D ]h*"h\uf wdkiemZIlZpbhgguf azZljzIzZf hlgWkyl \k
azZzggu_ k ihA™_j"Zgb_f k_I c \ ghjfZevghfy g_bobg q_
hgl thjlbaZpbhggZ bk
gb

(. hlqbke gby gz j_f
ba”_j db gZ h[kem b\z bkoh~rghlh b ijglhdlbjm_
< nhjfmem wdkiemZlZpbhgguo ba”_j _d \oh”bl



Jbk KjzZ\gbl_evgu_ o0ZjzdIl_jbklbdb dZileh _gbc
\ kljhbl_evklI\h Ij_oijh\h~rghc b h~rghijh\h~ghc ebgbc d

H,=H",+H",+H,,pyb.
1"_B; + ZfhjlbaZpbhggu_ hBghkké&lglbke_ _gby gz j_fhgl
By £ ba”_j 'db gZ h[kem b\Zgb_ we_dljbg_kdbo k_I_c
J_amevlZlu jZzkq_Ilh\ ZfhjlbaZpbhgguo ba*gg _d b h
j_fhgl k\_~_gu \ I1Z[ebpm

LZ[ebpZz + J_amevlZlu jZzkq_Ih\ ZfhjlbaZpbhgguo ba”_
b hlgbke_gbc gz j_fhgl

| ze \ZApjlbaZpbhgguHligbke_ghy
Gzbi_ghiZgb_ n[himifE2EKY]V hiabke obly oz j_fhigl
jm _gbc : - -

luk jm [luk jm[ [luk jn

Bkoh~guc \Zjbzgl

<E d<

LI d<

Blh]h o] o]

lih_dibjm_fuc \Zjbzgl

<E  d< b ~hi h[hjmM~h\Zgb_

LI d<
AZa_febl_eb
Blh]h o] o]

JZkq_| mkeh\guo _“~bgbp wdkiemZlZpbb m _w
mqgZkldh\ ij ~klZ\e_gu \ IZ[ebp_



LZ[ebpZ + J _amevlZlu jZkq_I1Z h[t_fzZ jZ[hlZ \ m

KmffZjgu_ ba”[ j'db
breba_kil o Jchhfrh h[kem b\Zdbx
| GZbf_gh\Zgb_ hi ij‘i'nz kj_"~klI\ |gz luk jm|[
gby b khhjm™_[gbc wdkiempgZ1tz
Bko|ljh_d| Pbx m|_ Bko ljh_dl
luk jm]
<E d<
DLI d<
lj_h[jZah\Zl_ev ba lj_o o]
nZa \ h~gm
Ij_h[jZah\Zl_ev ba h~ghc o]
nZau \ |jb
H[hjm~h\Zgb_ azZgblu
AZa_fe_gb_
Blh]h o] (o]

=h~h\u_ wdkiemzlZpbhggu_ azljZlu ih \EybHEIZf k

ohAghlh \Zjbzglz luk jm[ 7~ey ijh_dlbjmkfh]h
jm{

Bkoh”y ba ijb\_~_gguo jZkqg_Ilh\ ih "\mf \zZ{bzglzZ
" _gby m”~Ze _gguo ihlj_[bl_e_c¢c fh gh k*_]J&ZIMyu\h’
hAghijh\h~rgzZy kbkl_fZ we _dljhi_j_~Zqgb y\eyijbky wd
\e_dZl _evg__ \ kjZ\g_gbb k kms_kl\mxsb &b gkl _fz
kgZ[ ' _gby DZiblZevgu_ \eh _gby ijb Ij_oigh\h~gh

i

\beb luk jm]J jb h~Aghijh\h~ghc leukgjmb|

Ijb kljhbl_evkl\_ ebgbb d< g_bahebjh\Zghgiyi ijh\h

\h~rgZy kbkl_fZ \ulh”~g__ ijb ijhly _gghklbf ebgbb [h
>ey "Zevg_crbo bkke_"h\Zgbc h~ghijh\h”~gdic kbk

\ZjbzZgl jZkkfhlj_gby k|jhb| evkI\Z \f_khhhgijiraimebjh

NZ + ijh\h"Z KBI beb dZ[_evghc ebgbb

Ebl_jzImjz

:eb_\ B B KIlj_ [ h\ > K J athgngy Ie'bg;rblthIe"giby]h\Zj NZqgb
@mJgZe ©We_dljbg_kl\ha « K

:eb_\ B B Lim [gbdh\ <A We dljbq kubm\lhelghngohjkgam\g_ng
guo kbkl _f @mjgZe ©OWe dljhl oghdza « K

Klj_[dh\ > K |1_jki_dlb\u bklhevah\ZgblyeIu d.g_lkehu]bcw@qu Ibd_
b k\_IhI_ogbd @mjgZe ©K\_lhl ogbdzal < + K +

_jZevguc aZdhg ©H[ wg_jlhk[_j_"_gbpl Hbly ikdhic -wvnm wig _

g 1klb b h \g_k_gbb baf_g_gbc \ hI"_ev_th_dIaZ.ﬂanlglhb‘ngbng

N N_jZpbb? hi < NA + 85/ KWRWSI UXZGREQVWU ~Z

hijzs_ghby



: K lexs_\ G K Thih\ kIm~» jmd : B c:jhpfh\ d I g
nbebZe N=;HM <H ©GBM ©OFWB?2 \ | Kfhe._

KIHKH;U IH<UR?GBY IH=J?RGHKL?C
BAF?JBL?EVGUO LJ:GKNHJF:LHJH<
>EY DHFF?JQ?KDH=H MQ?L: WE?DLHIJHWG?J=BB

:dlb\gzZzy fhsghklv ihlj_[ey_fZy gZ]jmadhc \ i_j\bg
hij_ ~ ey Iky ih nhjfme_
3 8l FRV 3

:dlb\gzZzy fhsghklv \ugbkey_ Iky ih j_amevlIZlZf baf_
jbl _evgh]lh IjZzgknhjfZzlhjz b hij_~ ey |ky ih nhjfme_

3 8n;.,n;; FRBV

™~ U1l = j\bggu_ gZijy  _gb_Ib HdhgZijy _gb_ b Ihd
gZ \Ihjbqghc klhjhg +Bm]8e f_"2~m i_j\bgguf Ihc
\bgqguf gZijy _gb_f oZJZdI_Jbamxsbc ‘dhwnabpb _gl
]Jjmadbx3m]he f_""m \lhjbgguf Ihdhf b \lhjbqguf gZijy
Q.+ dhwnnbpb_gl ljZgknhjfZpbbdlhGun@ bpb -gl 1jZg
fZpbb LL

Baf _j gb_ fhsghklb hkms_kl\ley Iky k ih]j-rghklvx
e_gghc ih]j_rghklvx BL baf_jbl_evgh]h dhfyelkdkZ b
ke "mxsbf \ujzZz" _gb_f

3, —100P P

1"_ 3/2 hlghkbl_evgZy ih]j_ rghklv baf_j_gby we_dljbq
]bb \ualZggZy ih]j rghklvx gZijy' _gby LGgh Ihdh\h
klvx LL + fgh ' bl_ev “ey ihemq_gby ilgliZeghklb
GZijy _gb_ b Ihd gz \Ihjbqghc klhjhg_ BL bj@sbijbgylu«
_glzo ljzgknhjmzp b b FRVFRY [m~A_ 1 hij_~_
eylvky ih ke_"mxsbf nhjfmeZzZf

c
\

u 8 WI , al
I"_udb G, + ih]j_rghklv baf_j_gby gZijy _gby b IhdZ
K mq_Ihf b ihAklZ\bf \ nhjfmem YwgZ" _gby
\_~y ij_h[jZzah\Zgby b ij_g [j_1288keXiZmfbb GZeh
klb ihemqgbf khhilghr_gb_

5, —IOOH—HOOﬂ
1 U

beb

1" _uv/% ih]lj_rghklv gZijy _ghty Ib&h\Zy ih]j_rghklv LL



>ey dhgdj_lguo Ibih\ LG b LL b bo dezZkkh\ lhqgg
| _jbklbdb ba\_klgu b y\leyxlky nmgdpbyfb baf_g g
bfb \_ebgbg b FRV 3 >ey LG baf_g_gb_ ihlj_rghl
hl baf_g_gby i_j\bggh]h gZijy'_gby Z \ [tkg¥rhk kI_
gZlimadb _]h \lThjbgghc p_ib > @

Lhdh\Zy ih]j_rghklv agZqbl_evgh azZ\bkbl jhl \_eb
\bgghc p_,ibb hl deZka _Jh Ihgghklb qglh beexkljbj
dhf ij_~klzZ\e_gguf gZ jbk "ey LL jZaebqgqfogl deZz
ba jbk wlb ih]j_rghklb ghkyl ~ey dhgdj_Fgh]lh Ib
Ibg_kdbc 0zZjzdl_j K mqg_Ilhf \bldh\hc dhjjhktpdth \k_
ihrgbfzZxlky b fhiml ijbgbfzZlv iheh bl_evgu_ agZq

Jbk AZ\bkbfhklv kbkl_fZlbg_kdhc ih]j_rghklhhbaf_j_gb
wg_jlbb hl i_j\bggh]lh IhdZ ~ey jZaebqguo deZkkh\ |lhq

< nhjfmeZo b klv dhwnnbpb_gl fhsghklb
ljhebjm_fh]h ijbkh_"bg_ "gh¥dF&Xd 3mfher® Ihdhf b
gZijy _g \ bgghc klhjhg_ BL b aZ\mpem\ pLeo
ihlj_rghk ihyley_|ky *“hihegbl_ewa§Zjy ihj_r
b I'b

gZijy _gb_f gZ \lhjbgghc KkIh
jmad_ m\_ebqgbd&zihllyyrgh az
Z_ ba aZ m]eh\hc ih]j_rghklb LL

_fdhklghc gZ]jmad_ azZ\bkbfhkilv m]e
b gzijy _gb_f h[jZzlgzZzy aZ kq_I| Ih]lhhilgbtp XxZfemdhe 3
>ey kemqZy Zdlb\ghc gZ]jimAadbgm]heg® ba -aZ m]
]Ji_rghkl_c BL gZ \lhjbgghc klhjhg_ ihyleydhkybm]he
gZijy _gb_f £y

b
Z]
y



Jbk < _dlhjgzZy "bZz]jzffz ~ey IhdZ b gZijy _gby
ijb Zdlb\gh bg”mdlb\ghc gZ]jmad_

>ey \k_o kemqzZ_\ az\bkbfhklv f_b~mf m]gHBfb\ (3
jZablv nhjfmehc

3 u* beb 3 3
1", £+ mlJeh\Zy ih]j_rghkihw]éth\Zy ih]j_rghklv LG
FRV 3 FRV 13
1~ + kmffZjguc mlhe jZ\guc jZaghklb m]eh\uo ih]j
b LG
(==Y
F_gyy jZaeh _gb_ dhkbgmkZzZ jZaghklb “"\mo m]eh\
FRV 38 FRVFRV V@

b ih~"klZ\eyy \ nhjfmem daZq _ghjb 3dhwnnbpb_glZ
ljZgknhjfZzpbb jZ\guo _~"bgbp_ ihemqgz_f

X 8, FRV 3

Lh]~Z ih]j_rghklv baf_j gby fhsghklb hl m]eh\uo ih]
BL \ujZablky ke_"mxs_c nhjfmehc

P, -P I —0V-U ]
8y =100 XP :100U1 L cos(p, —0) U, I, coso,

U1 coso,
beb k mqg_Ihf



cos@, cosO +sin@, sin® —coso,

8, =100 =100(cosO —1+tgop, sinB).

cosQ,
Ld mlh&e ~_kyldb fbgml |h fh'gh ijbgylv ~him
gmk mlez jz\_g kzZfhfm m]em \ jZ*"bZgZo

ITh~klZ\bf \ dhwnnbpb_gl i_j_\h"Z mleluba fb¢
jZ\guc ihemqghbf
FRV # WIQ
Ney Zdlb\ghc gZ]jmadb FRV 3 wWJ 3 lh]jrz
FRV /

Mgblu\Zy glh m]he fze Ih ~himklbfh ijbf_g_gb
nhjfmeu
/ + +WJ 3

Lzdbf h[jZzahf ih]j_rghklv baf_j_gby fhsghklb
lhevdh hl m]Jeh\uo ih]j_rghkl_c BL gh b hlhkhiwnnby
2
tep = VI=%®  4hgijhebjm_fhlh ijbkh_Abg_gby Ijb qbk
cos®
ghc gZ]jmad_ ijbkh_~bg_gbc ih]j_rghklv [m”~_1 fbg
Ih]lj_rghklv mqg_I1Z we_dljhwg_jlbb 1Zd "_ &X\bkbl b
hkgh\gh]h we_f_glZ baf_jbl_evgh]lh dhfgdddkzZ?>kebd|
mAZ_Iky \u”_eblv kbkl_fZlbg_kdb_ ih]jweghlk]bwdagy jIqtl
]bb Ih ijbiexkh\Z\ bo d ih]j_rghklyf hl BL itkéwmqgbf |
mq_lZ we_dljhwg_jlbb ey dhgdj_lgh]h bafkZbl_evgh]
< dzZqg_kI\_ ijbf_jZ baf_g_gby ih]j_rghklb mgk|Z BL
g_I ih]lj_rghkl_c az~Zgguo BL LL dezZkkh bhg&hklb
deZkkZ lhgghklb k gZ]jmadhc \lhjbggh6gp filbhg6g g

LZ[ebpZ + J_amevlZlu jZkqg_Ih\ ih]j_rghklb BL
6

ijb ijbf_g_gbb LL deZkkh\ Ihgqghklb b
<Zjbzdl LL LG /B ijb FRV[3 /B3 ijb|FRV3
, S T B VN Y
' b fbg fbg
LG ghf

LG fbg




lihAhe  _gb_ 1Z[e

6
LG ghf
6 LG
fbg
Hij_~_ebf ih]j_rghklv BL “ey LL deZkkZ b Ihd_
dezZkkZ k gZ]jmadhc 6g ghf
Z ih]j_rghklb LL Ihd&\Zy Mm]eh\By=124’
[ ih]j_rghklb LG gZijy _gby Mmleh\®dy=7,5"
Iib FRV 3 3 ko_fgzy ih]j_rghklv /
/ A . AVDR

ihlj_rghklv baf_j_gby fhslgifjkM y_Iky kmffhc-ZfiebIm’
ghc nZah\uo ih]j_rghkl_c BL b ko_fghc ih]j_rghklvx

Iy | | g = % +

ijb FRV 3 3 / A + WDQ
Iy I | g % +

ijp FRV 3 3 / A + WARQ
Iy | | g +* +

ijp FRV 3 3 / A + WDQ
Iy | |l = %

JZkg_lu ih]j_rghkl_c ey “jm]bo iZjzZf_IljZo LL b L
b FRV3 ij_"klZ\e_gu \ 1Z[ebp_
<u\h”u
Mf_gvrZ_Ilky ih]j_nrgihklmY_ebqg_gbb gZ]ljmadb k_It
ljb FRV3gZ]jmadb hl ~h s ifphjgbghkiivdzd ih
eh bl_evgu_ 1Zd b hljbpzZl_evgu_ agZq_gbygbhgt jZkl_I
FRV 3 Ijb Ihd_ gZ]jmadb sihhjajzgdl Kl vl /g Z

Ba jZkqg_lh\ \b~gh qlh ijb ijbf_g_gbb LLE k fZ]gtk
fb ba we_dljhl_ogbqg_kdhc klZeb gZ LL deZlkh\ Ihqc
k fZ]gblhijh\h~"Zfb ba gZghdjbklZeebq_kdea&\lhéb Zfhj
ihl]j_rghklv BD mf_gvrZ_Ilky \ g_kdhevdh jaZ\b ijZzdIb
kbl hl \ebygby i_j\bggh]h IhdZ b Ihdh\ DA \ i_j\bqgghc

[jb \u[hj_ izjzf_ljh\ mkljhcklI\ baf jb _eXghlh dhfie

h[oh"bfhmqgblu\Zlv j_Zevgu_ ih]]_rg b ijbfbgy_ fuo
pb_gl fhsghklb b o0zZjzdl_j gZ]jmadb d glh hethgmg bl h ijl



Ebl_jzImjz

tjlzfh\ : B Kbkl_fZ mq_1Z we_dljbqg_kdic Nh@(hj[]lbblHVan{g(m
©Hp gdz qu kIVZ b mq_I|Z we_dljbg_kdKc wgd‘jj]bddhii® Kih ~
e_gkd k

JZkdmeh\ J N :gZeba mkeh\bc jZ[hlu baffZbhjte\vbumk keZ g¥h\Z
gb_ \ebygbc \ha” ckl\mxsbo nzdlhjh\ gZJIU]IqI@IquIQijbiZh]Zf(ZI
Ihjh\ \ wg_jlhkbkl_fZo + Fhkd\z +

K lexs_\ G K 1Ilhih\ kim”~ jmd : B :jhpfh\ d
nbebZe N=;HM <H ©GBM ©FWB?2 \ ] Kft

:G:EBA F?LH>H< IHKUR?GBY LHQGHKLB
MQ?L: WE?DLIJHWG?J=BB
< WE?DLJHWG?J=?LBQ?KDBO H;T?DL:0O

Hkgh\gufb we f glZfb LL mgZkl\mxsbfb \ ij_hJj
yleyxlky i_j\bggZy b \lhjbggZy h[fhldb gZfhhZggu_
\h~ 1_j\bggZy h[fhldZ \dexqgZ_Ilky ihke_4h\E?_lkvgh
ihklhyggh h[l_dzZ_Illky Agdigf gb_ i_j\bglghdh &ZdBkb
hl izjzf_Iljh\ljZgknhjfZlhjZz Z hij_~_ey_byhdhpvdh
ivx D \lhjbgghc h[fhld_ ih*"dexqZxlky baf_uybdebvgu_
j_e_ b ijb jzZ[hl_ LL \lhjbqgqgZy h[fhldZ "hegg®@dl Zulv
gZ gZ]jmadm GZ jbk Z bah[jZ _gu lhkevdhzl_ we
lhjz dhlhju_ mgZkl\mxI| \ ij_h[jZah\Zgbb IhdZ

z |
Jbk Z ijbgpbibZevgZy ko _fZ LL [ ijbgpbibZevgZy

Ba ijbgpbibZevghc ko_fu LL \b”gh gqglh i_j\bgg2z:
h[fhldb bahebjh\Zgu Aim] hl Ajm]Z gZ ihegh_ j®[hqg
f_""m gbfb g_I| we_dljbgq_kdhc k\yab LZd d@d h[fh
hAbg b Ihl ° k j"_agbd Ih hgb y\eyxlky fZ]Jgblgh

libgpbi ~ _ckilby LL khklhbl \ ke _~mxs_f Ijb i
lhdZ ih i_j\bgghc h[fhid_\ fZ]gblhijh\h~_TjZgknhj



_Iky i_j_f_gguc fZ]gbldNudahlgyxsbcky k lThe-"_ gzZklt
lhc qlh H IhHdZ]gblguc ihlhd '_J_k dZy \bldb-\lhjbggh
db bg"mpbjm_I \ g ¢ we_dljh*\b msmx kbémdz?keb \I
azfdgmlz gZ gZ]jmadm 1|h ih g_c ih® ~_ckKbl-nf bg"mp
A lijhl_dzlv IThd Bg”mdpbhgguc Ihd \k_¥A\2 bgfb | 1Zdt
glh hg hke [ey | ~ ckl\b_ ijbgbgu \ha[m]éZkghc wlh
ijZ\bem E_gpZ Ilhwlhfm 1Ihd Ijh| dZxsbcild \lhjbgghc
\e

bf__1 gZijz _gb_ |Jh|b\h|heh gh_ gzZlijzL&adgbixhlhdz
oh”ysbc ih \lhjbgghc h[fhld_ kha”zZ_1j\ fZzgghkhijh\h
fZlgblguc lNIhtﬂeba bc ih agZg_gbx gh gZijZz\e_gguc
fZlgblghfm ihNhd# j_amevIZlI_ keh _gby fZ]gNlguo ihlt
bN \ fZ]gbIhth\h"_ mklzZgzZ\eb\Z_ Iky fR]IgkhkdZ\ihlhd
eyxsbc g_kdhevdh ijhp_glh\ hl fZ]dlb g\hl]rhl il tm INin i Z
i_j_"~Z_1 wg_jlbx hl i_j\bgghc h[fhldb \h \lhjbggmx \ i
h[jZah\Zgby lhdz

gguc fZ]gblguc ihlhd i_j_k_dzZy \lpbdb h[fhl
jm \h \lhjbgghc h[flEd | IhW>\l{1a" ckli\b Ef W-K | h

T
jbgghc h[fhld_ ijhl_8Z ¢gZldw\zZ fuc \lhjbgguf Ihdhf
<bldb i_j\bgghc b \lhjbgghc h[fhlhd bf_xI ijbf_jc
gh_ kp_ie_gb_k fZ]gblhijh\h~hf b \ dzZ ~hfkybld_ bg
hr“bgzdh\zy W>K [|h” \ha” _lckl\pht IU(YZXS_]—h \oi ]
ghc h[fhld_ k qbkehf \bkHaYZ_Tky fZ]gblh™\b mszZy k
F>K ) | = Z \h \lhjbgghc h[fhid_ k gbkehh™bldh\
\ha” _ckl\b_f ijhl_dZxs_]h N gkkattzddky \lhjbqgZy F>k
)y 1o ljb hikmlkI\bb ihl_jv \ ijhp_kk_ ij_h[jZah\Zg
F>K \ i_j\bgguo b \lhjbgguo h[fhldZo [m"mlIhgbke _gg
gZijzZ\e_gu \ ijhlb\hiheh gu_ klhjhgu
>ey hij_~_e_gby ih]j_rghkl_c LL jZkkfhljbf \_dlhj
]jzffm LL jbk Z k dhwnnbpb_glhmf ljjzZ\gkutfhjfZpbb
glhfu fh gh [ueh g_ihkj_"klI\_ggh kjzZ\gblv yhdib b gz
i_j\bgghc b \h \lhjbgghc h[fhldZo
>ey ihkljh_gby \_dlhjghc ApbzljzZffu g_h[oh~bfh agZ
sb IZJZf lju 1jZ thfZIhJZ b \Ihjbgghc gZ]jmadb
\ khijh Ib\e gb_ \Ilhjbgghc h[fhldb
I _gb_ \lhjbgghc h[fhld
\ \lhjbgghc gzZ]jmadb
I

X 0 X 1|

ble
h khjh|b\ _gb_
z \gh_ khijhlble _gb_ \lhjbgqghc gzZ]jmadb
h\m \_dlhjghc ~bZz]jz ff \havf_f \_dalhj \lhjbqgg
d \ dlhju i_j\bqlgkb] Ihhdggh]hl llg&zjZ\
jhib\hiheh gu_ klhjhgu |h ~ey |hk:|j'hb2j;by \ d
u hl gZzgzZez dhhjrbgzl Ihqdb hleRh bf \_dlhj fbg
Hkgh\gufb we f _glZfb LG mqgzZkl\mxsbfb \ ij-h[jZah\Z
*_gbc yleyxlky i_j\bggzZy b \lhjbqgZy h[flglibZlgdfhlZgg
lhijh\h~ | _j\bqgZy h[fhldZ \dexqZ_ lky gZ igpbaggh_ gZi
D \lhjbgghc h[fhld_ ih"dexqzZxlky baf_jbl_eyge_ ijb[hju
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GZ jbk [ bah[jZz _gu lhevdh |I_ we_ f _gbhljZgk
Ilhju_ mqgzZkl\mxlI \ ij_h[jZah\Zgbb gZijy _gghyce Ba
ko_fu LG \b~rgh qlh f_""m i_j\bgghc b \lhjbgghc h[f
ky lhevdh we dehfZ]gbIgZy k\yav

I _j\bqggZy h[thdZ g _aZa_fey fh]l]h LG \dexlgzZ _ Iky

k Ib gZ ebg_cgh_ gZijy ' _gb_ M aZa_fey fhfh LG
o -9

y lky b i_j\bggzy h[fhldZ \dexqZ |ky gz nlbagh _
ljbgpbi ~_ckl\by LG khklhbl \ ke_"mxs_f [Ih" \t
ijbeh”_gghlh d i_j\bgghc h[fhlid_ i_j_f ggh]h_ gZijy"
ijhl_dZ | we_dljbg_kdbc Ihd dhlhjuc khajigbl i_j_
guc ihIiNd baf_gyxsbcky k Ilhec " gzZklhlhc qglh b i_j
FZ]gblguc ihihd i_j_k_dzy \bldb i_j\bgghlkldb\lhjb
gZ\h”bl \ gbo W>K kZfhbg"mdpbb
< i_j\bgghc h[fhldE WK _ | gZijZ\e_gb—_ ijh
gh_ gZijZ\e_gbx gZyy ?2kgely d aZz bfzf \lhjbgghc h[f
©Z o2 ih"dexq_gZ \lhjbggzy gvlijmadlza™_ckl\b_f W
E bg"mpbjm_fhc \h \lhjbgghc h[fhld ijhlfutz _1 Ih

\lhjbgguf IhHdhf
< j_Zevghf LG bf_xlky th_jb wg_jlbb gz khanzg

ihlhdZz\ fz]gblhijh\h~A_ gZ]j_\i_j\bgghc bhdlbjBgghc
JZkkfhljbf \_dlhjgmx "bZ]Jfom LG \ j_"bf_ ohel
jbk [ ney ijb\_~_gghl]h I]ngthfZIdlZJZ\\de’mlh]f

]bqguo gZijy'  _gbc b IThdh\ ijb\_~ gu d i ]\bqguf Q
< j_"bf_ ohehklh]lh oh~Z \lhjbqggh_ [gZAjy} jZ\mh

t (
iheghlh IhdZ ohelhkd&jdhthi.¥ ]_hf_ljbq_kd

g
\mo lhdh\ = gZfZ]gbqh\ZyaijIhelhygh]h
\_dlhjm fZ]gbIhbhlhihdzd b\guo ihl_j\

z
Jbk Z \_dlhjgzy ~bz]jzffz LL [ \_dlhjgzZy ~bz]jzf



fZ]lgblhijh\h$_gZijz\e_ggh]h i_ji_g*"bdmeyjgh-\_dlhjm
ghlh ihinNdz

Lhd oheh Ihlhk oifhZ_dZy ih i_j\bgghc h[fhld_ kha?
g_c Zdlb\gh_ iz*_gb_ YgijgZ_bblyq_kdhf khijhlb\e_gbl
h{fhldb b j_ZdIb\gh_ iZ"_gbU,g4ify bggtmydIib\ghklb jZi
k_ygby

Hieh b\ hl dhgpz \_diZjZete(evgh Y d|Hjihp
b \_difd, xi_ji_ g"bdmenghl)( dhrejmmgbf \_dlhj i-_j\bggh
lh gzijy ' _dby>ey j "bfz ohehklh]h oh”Z ih]j_rghklv g
gby ] _hf_ljbg_kdb[m~”_ | jZ\dZ hljplethZzp& m]lem /[ f_°
\_dlhjzWbfb g nkk

lh]j_rghklv gZijy  _gby hij_~ ey |ky dzZdjZ4qbnf_lbq
ghklv f_"~m ijb\_~ gguf d i_j\bgghc p_ib hjbRgI\bl_evq
guf gZijy  _gb_fb "_ckl\bl_evguf i _j\bgguf gzZijy" _gl
"_g9Zy \ ijhp_glZo hl ~_cklI\bl_evghlh i_lhybgghlh gZij

Ih]j _rghklb baf_j gby ljZgknhjfZlhjz k\yaZggu_ k
]j madb ijhihjpbthevgu lhdm gZ]jmadb b M~ _eyxlk
gbc gzZijy  _gby hl wih]h IhdZ gZ Zdlb\guo bbbg”"mdlb'
e_gbyo h[fhlhd IjZgknhjfZlhjZz 1Ih]j_rghkly bgbyj_gby
| f [hevr_ q_f \ur_ khijhlb\e_gb_ i _j\bggHblbdilhjbqg
|ngnh]fZ|hjZ Ebg _cgZy aZ\bkbfthv Zfiebhm~ghchb
lJi_rghkl_c LG hl IhdZ gZ]jmadb ihdZazZzgZ jgZ-gbkmgd_
guo ih fzZl_jbzZezf > @
z [

Jbk AZ\bkbfhklv ih]j_rghkl_c LG AGHE ZfiebIm”~gho
b m]Jeh\hc [ hl fhsghklb \lThjbgghc gZ]jmadb ijb ghfbgZevg
" _gbb b jZaebgguo FRV 3

>ey hp_gdb j Zevguo ih]j_rghkl_c baf_j gby fhsg
ijb\hAblky jZkq_1 ih]j_rghkl_c ijb bkihevahdZghht \ baf
dhfie_dk_ LL deZkkh\ 6 6 b baf yﬂbCB_HeEvgh]h L
+ k jZaebqgufb gZ]jmadZfb \lGjblghé. pdlebZk z

\ kbkl_fZo mqgq_1Z gZijy _gby % d< Web dhfie_d
jZkijhkljZzg_gu \ jzZkij_~_ebl_evguo k_lyo lbagzZz gbf ijt
gbl_evgzZy fhsghklv

< IZ[ebp_ ijb\_~ gu j_amevlZlu jZzkq_Ih\jih]j_rghk
gby we_dljbg_kdhc wg_jlbb ijb bkihevah\fZdbb \ ba
ie_dk_ LL Ibiz LIHE b LG |Ibiz AGHE gbyezZkkZ



d< b dezZkkZ lhqghklb k mg_Ilhf bo BkilelIm~g
JZkqg_lu \uiheg_gu ey j_Zevguo ih]j_rghklvghltG ijb
gZ]jmad_ \lhjbgghc p_ib 6 G ih}j_rghkdvjiG /
ghfbgZevghc fhs@hklb = Z ih]j_rghklb LL ijbg
Ney "“bZiZahgZ baf_j_gby i_j\bggh]h IhdZ hl- ~h
gZevghc fhsghklb gZ]jmadb \lhjbgghc p_ib > @

LZ[ebpZz + Ih]j_rghklv baf_j_gby we_dljbg_kdhc wg_
ijb LG AGHE b LL LIHE deZkkzZ Ilhgghklb

LL /35 ijb ih]j_rghklb LG

JZkq_Il ih]j_rghkl_c BD ijh\h"beky ~ey kmlhqggh]
]Jjmadb kh ke _"mxsbfb izjzf ljzfb aZzZ]jmadhc kf_g

FRV 3 li77 s A q
6 V3 Ml N : 6 F<:
3 6AFRV 3: F<I
Q 1 Q F<ij
ts 3N s F<l A q
o QAN oo F<:j A q
oy MLy F<l A g w TMQ R V) F<:j A q
WX - : FRV ¢33
o WP C Ay 203
K \/§ . U : TMec N COS((PCP) ki [HTT 300
| I 265 Ly, 199 L; 159
kI Tyrr 300 I Turr - 300 I IHTT_300
J Zevgu ih]l]j_rghklb BL deZkkZz qghklb— 6 b
\Zgu ba jz[hlu > @ Hkgh\gZy |h]]_r kIvngq "quybdh
\_ebgbgu lhdh\IA - IA b FRV 3 ~Zggh]h jZkq_I1Z
ghklv \ kh_"bgbl_evguo ijh\h~*Zo ijbf_f £ _|Ih\ >Zg¢
ijb\_~ gu \ IZ[ebp_



LZ[ebpZ + Kbkl _fzZlbg_kdZy ih]j_rghklv BD

DezZkk , kf_gz ., kf_gz .., kf_gZ kml
Ilhgghklb ) j ) ' ) kj
LL 6 Kbkl_fZlbg_kdzZy ih]j_rghklv BL
LG b kh "bgbl evguo ijph\h~h\ /

6 kgq_Ilghd | | |
Kbkl_fzZlbg_kdzZy ih]j_ rgmklv BD /

LL Kbkl_fzZlbg_kdZy ih]j_rghklv BL
LG b kh_~bgbl_evguo ijh\h~h\ /
kg_Ilgb | | |

Kbkl_fzIbgq_kdZy ih]j_rghklv BD /

<u\h~?

<ugbkebeb kbkl_fZIlbg_kdmx ih]j_rghklvgBD "ey
ghklb 6 b

JZkq_l ijh\h~*beky ijb hlkmlkl\bb \eby@pbih*hiheghb
li_rghkl_c

;hevrb_ kbkl_fzZlbqg_kdb_ ih]j_rghklb BD >ey m
ihlj_rghkl_c gm~ gh ijbf_gylv LG deZkkhf Ihqdhklb
kq_lgbd we_dljbg_kdhc we_dljhwg_j]lbb 6

Ebl_jZImjz
lexs_\ : K lhih\ G K jmd : B :jl_ fh\ Kgbkhil]jihngmkl_c
baf jbl evguo |]ngnhjfZ|hjh\ Ney dhff ejgdlytwld_plobl1Z w
JZkdmeh\ J N :gZeba mkeh\bc jZ[hlu baff4bhjle\v b umk ez g¥h\Z
gb_ \ebygbc \ha" ckl\mxsbo nzZdlhjh \gZ]lthlql@thlng_gb-IZI]]ZfCZl
lhjh\ \ wg_jlhkbkl_fzo + Fhkd\z
JZkdmeh\ J N LjzZgknhjfZlhju gZzZijy" egﬂjz)q+kdb< nfmdpgmpbb i_j
\bqgu Gh\hklb We_dljhL_ogbdb

1 Kdm]zj_\ kim~» jmd < I DZzZ\g_gdh\ ~ |
nbebZe N=;HM <H ©GBM ©FWB?2 \ | Kfhe_

:G:EBA L?0GBQ?KDBO G:JMR?GBC J:;HLU
EBGBC WE?DLJHI?J?>:QB
< J:KIJ?>?EBL?EVGUO WE?DLJBQ?KDBO K?LYO

GZ k_lh~rgyrgbc ~_gv [hevrbgkl\h hdheh ebc
i _j_"Zgb wdkiemZlbjm_fuo \ jZkij_" ebljrevgwo Kk _ Iy
e_| gZzaz” KhlezZzkgh ~Zgguf I:H ©Jhkk_blgdbdcjhly _g

we_dljhi_j _~Zqgb jZkij_~_ebl_evguo k_|I_c khklZ\ey ]



I d< + df
T d< =+ df

i d< + df
t d< #* df

Ihkdhevdm ex[Zy EWI £ wlh jZkij_" e_ggue h[t_d
fbky mkeh\byfb ijhdez”~db Ih az\_~hfh fh ghbld\hjb
dhc _Jh gzZz~_“ghklb ih kjz\g_gbx k hklz elv_guNZ mklj
gb we_dljbg_kdhc wg_ j]bb Ba aZ \ukh hjhvlgzmgphkz
we _dljbg_kdbo k_ I ¢ kgb Zxlky ihdZazdletbkgzZP gl
* gby azZ ihke_~gb_ ]h~u LZd \ k_lyo gZipkoehgb f
Abl N\ kj_~g_f ~h hldexq_gbc \ 1h™ \ jZkgguo gZ
b dZ[_evguo ebgbc < k_lyo gZijy _gb_f _gibcz ~h
\ 1Thn gz df > @

Ijbgbny \k_ wlh \h \gbfzgb_ fh gh kdZaZzlv qlt
g_kdhf khklhygbb EWI y\ey_|ky ZdImZevguf I» Ij_[m_
]h bamg_gby b ijZdlbg_kdh]h bkke_"~h\Zgby b mlhqg

P_ev ~Zgghc jZ[hlu %= hiukdZgb_ nzdlhjhy g _]Z
xsboky gZ ghjfZevgmx jZ[hlm mf_gvrZxsb ZgZ"_ "
we _dljbg_kdhc wg_j]lbb

< we_dljhwg _j]l_Ibd_ g _"himklbfu_ hldgthdhgby I
klhygby | _ogheh]bg_kdbo izZjzf_ Ijh\ jZihdb we de
we _f _glh\ \ua\Z\rb_ \u\h” bo ba jzZ[hlu bejb fih\j A
wdkiemzlZpbb gZjmr_gb_ ihdzZazZl_ e ¢]hE &AW w
\Zx! | _ogheh]bq_kdbfb gZjmr_gbyfb ~Ze\ ghls [ ]
dhlh gzZjmr_gby khklzZ\eyxIhZdl (Xldhlh

bg \hagbdgh\_gby gZjmr_gbwab Ihwl
_kdb_ gZjmr_gby b \uy\bfwZigihe
klhygb_ b jZ[hlm EWI WIZfzgnhjf:
J

_cr_c jZajZ[hldb f jhljby|bC ih ghklebbqg_g
EWI b bo | _ogbg_kdhfm h[kem b\Zgbx
JZkkfhljbf ~"Zggu_ h[ hldexq_gbyo \ jZkijo® ebl.
d< khlezkgh zdlzf jZzkke_"h\Zgby |moghélk]bqg._
hrghc k_I _\hc dhfiZzgbb ijhbahr_"rbo \ jilfrm G
klz\e_gh gZ jbkmgd_
Ba jbkmgdz \b’\gh glh gZb[hevr__ dhebq_kl\h
nbebzZe_ b hl h[s_]lh dhebqg_kI\Z ih h:
khhi\ IkI\_ggh Ba gbo hkgh\gu ijbgbgu
+ iZ~"_gby ~_j_\v_\ b \_lhd
* i_j_djulb_ ijh[hc baheylhjh\
+ hldZau JA: b ihehfdb h[hjm~h\Zgby IK
+ ]jhah\u_ i_j_gZijy‘_gby
Hkgh\gufb nZzdlhjzfb hdZaul\Zxsbfb \ebyxs__ \t
eyxlky Jjhah\u_ i_j gZijy  _gby Z 1zd *_dB™N dbd ~_

gZ <E < hklZevguo nbebZeZo highkbl _evpgklnMbgzd
g_ ij \urz_| LG



Jbk =jZnbd jzZkij_~_e_gby hldexq_gbc \ k_Ib + d
ih nbebzezf

GZ gb”_ ijb\_~ _gghc "bZ]jzff_ jbkmghdev ihdZaZ
gh jzkij_~ e gb_ LG

Jbk >bZ]jzffZ hlghkbl_evghl]h jZkij_~_e_gbydkG \ k_Ib
Dzd \bAgh ba ~bZz]jZffu Z\Zjbcguo hidesxh_gby ijh
ijbgbg_ ]jhah\hc ~_yl_evghklb qlh khklzbgy i-j_ Ih ijt

djulby beb ijh[hy baheylhjh\ \ gZly ' guo b ih®Yyg b\Zxsb
NZo ijhbahreh Z\Zjbcguo hldexq_gby qlhhkitklzZ\ey |
gbg_ iZ*"_gby ~_j_\v_\ \_Ilhd ijhbahreh qgZ§Bppbcglho hlid

khklz\ey | LZd"_ [hevrh_ gbkeh hldexm_dlh¢ ih ijk
h[hjm~h\Zgby ih~"klZgpbc b g_ijZ\bevghc jzZligbhd JA:
ijbgbgzf highkyl gZebizgb_ kg_]Zp \hiju\clfhb_ ilb

ahaZsblgh]lh 1jZzkZ beb re_cnzZ \ha”_cklWazZkpbghggbo h
LZdbf h[jZahf \ deZkk_ gZijy _gby % d< ijbgbq
guo hldexg_gbc <E yleyxlky
=jhah\u_ i_j_gZijy _gby
Iz~ gb_ "~ _j \v_\ b \_Ihd gZ <E
ljh[hc b jZajmr_gb_ baheylhjh\
<k_f nbebzezf g_h[oh”bfh m~_eblv \gbhfZzgb_ ]jha
h[hjm~h\Zgbx ihkdhevdm kj g _ gbkeh Hhdexqg_gb



khklz\ey_| Z \k_]h ih ijbgbg_ ]Jjhah\uaZnbjd gZij:
kbjh\Zgh hldexq_gby < nbebZeZo ijh g_|
\_klb jZzkgbkldm hojZgghc ahgu <E hl ~j_\\bkgwo gZ
kebrdhf \ukhdhc hldexqZ_fhklb ih kjzZ\g_gbexZkb”jm]t
hldexq_gbc ijhbkoh”?yl gZ |I_jjblhjbb whhbighnbeb:
gbg_ijh[hy baheylhjh\ ijhbahreh \ kj_~g_#Z ~hfidexq
nbebZe_ |Thwlhfm 2ey mf_gvr_gby LG g_H[ghtbfh
baheylhjh\
< k_Ib + d< ijhbahreh agZgbl_evgh [hevr_ | _c
gZjmr_gbc WIh kl\yaZgh k bo jZkijhkljZzg_ &ghklvx |
eh’ _gghklvx d ihlj_[bl_eyf we _dljbq_kdhjdfwyzglbb
gu_ hJ dexq_gbyo ih nbebzZezf jbkmghd b

b
k
hi

I+

Jbk =jznbd jZkij_"

_e_gby hldexq_gbc \ k_Ib
ih nbebzezf

Jbk >bZ]jzffZ hlighkbl_evghlh
jZkij_~_e_gby LG \ k_Ib =+ d<



DZd \brgh ba jbkmgdh\ b gZb[hevr__ gqbkeh LG
ijbgbg_ iz~ _gby ~ _j_\v_\ DZd b "ey kZd + \
b 1Zd®_ \ukhdzy Z\Zjbcghklv [he_ _ _Bwgbcguo
D ghbf "h[Z\bebkv nbebZeu < p_eh§Zl_oghe

jmr_gby jZkij_~ e gu jZaebqguf h[jZahfhghigvay kdZ
e_gghfm nbebZem o0ZzZjzdl_jgh dZdhc Ih \b” LG
~:gZeba ~"Zgguo ihdzazZe qlh \ k_Ib = d< @Z \ha™m
ijhbkoh”bl [hevrh_ dhebqg_kl\h hldexqg_gbdyh”ijbgbg_ iz
\v_\ hl \k_o LG >ey ebgbc # d< hkihhufhyley Ik
dZq_kI\_ bkiheg_gby beb azf _g_]jhahaBgbibkHhéyhjm~|
dm dZ"‘h_ lj_Iv_ hidexq_gb_ k\yazgh k ]jihghytib i j g
LZd _ [hevrh_ dhebqg_klI\h hldexq_gbc bajghd hlZebgby be
evghlh kjhdz delemZIZpbb k\b~_| eVbl\jmkfn}'kZUJZ[h
LZdbf h[jzahf ey ihA*_j"Zgby ghjfZevgh]lmyr_bbd k_1b
gbkez Z\Zjbcguo hldexq_gbc \ jZkij_~ ebld<evgbhy k_Ib
\ha”mrguo ebgbc g_h[oh”bfh hkh[h_ \gbfZgb_gm~ gh
AN j_\W_\V\ bo hojZzgghc ahg_ b ihkl_i_gghc azZf_g_ bahe

>

Ebl_jZImjz
EZ\jh\ X : lj_bfms_kI\Z b g_~hklZldb bahelyphwlIbea_lgdb| KWW S
QHZFKHPLVWU\ UX OHWWHU SKS"QBLG FDWBLG SDJHBL
G_\Zj = H[ wdkiemZIZpbb dZ[_e_c k badlkewyptbe cgBa kWoWwhg h ithz Z
UXVFDEOH UX SULQW KWPO"S HQHWLB\OBL PEEG\HDNFV. & OB D ZBD/F/LKLL
lheh _gb_ I:H ©Jhkk_Ib2 ©H _~bghc |I_obgHdehYbane kdiljbkihlehhf
dhfie_dk_2 =+ + Fhkd\Zz

X]|Z o< @_elho < < KijzZ\hqgbd ih ImaghbmbtkdZkijndkieb
_evguo we_dljbg_kdbo k_I_c gZijy  _gb_f bgkd d< %+ * F

K F Khlhe_ \kdbc Zki jmd J < Khehih\ d
nbebZe N=;HM <H ©GBM ©FWB?2 \ | Kfhe_

L?G>?GPBB J:A<BLBY L?0O0GHEH=BB ©60%57 *5,'2

lhgylb_ ©6PDUW JULGV?2 mfgzZy k_Iv \ZIMpu_ mihf
©Kijhk gZz~z ghklb [m”~_I mijZ\eylv bg\_klblkbhbfb2 > @
we_dljhk_Ib gh\h]lh ihdhe_gby h[t_~bgy¥xshk_h}| k_[_ |
jZ[hIdm NZgguo b mijzZ\e_gb_ we_dljbqg_kehhghdk _[vx

hkh[_gghklvx mfguo k_I_c hl kms_kl\mxsbhdgy\ley Iky
| ee_dimzZevghc kbkl_fu mijZ\eyxs_c ijhbp\b" "kI\hf
ihlj_[e_gb_f we_dljhwg_j]bb

G_h[oh”~bfhklv dZq_kI\_gghc fh™® _jgbazZpbb kms_ Kk
]hkbkl_f h[oh’\bfh \ k\yab k jza\lblb_f atelhdljhwg
dhfie_dkZ m\_ebq_gb_f dhebq_kI\Z h{{_dIH¥Zphlh_[e_c
k_ | \uo we_ f_glh\ b keh ghklvx mijzZ\e ghyijevg jlhkb
f g gb_f kms_kl\mxsbo ih~oh”h\



JZaebqgu_ Z\Zjbb \ wg_jlhkbkl_fZo ijb\h”dlljkd gZjm
kgZ[ _gby [hevrh]lh dhebqg_KkI\Z ihlj_[bl_eicjgZuebl_
‘\Zjby gz IK d< QZ]bgh \ ]h~m ijb\_eZ Zdgbldexc
we_dljhwg_jlbb gZ g_kdhevdh gqZkh\ \ g _&\dhelvaieo jZ«
kdhc JyazZgkdhc b DZem kdhc h[eZkl _c hDdevigugbZ\Zj
ihlj_[bl_e_c ijhbkoh”~yl ih \k_fm fbjm 1Zd \ KRb gZ
h[_klhg_gu [he__ feg g_eh\_d ;jZabebb thg feg q
abb feg gq_eh\_d BlZebb b R\ _cpzZjbb #Z_ feg g

feg g_eh\_d GZb[he__ fZkrlZ[gZy Z\Zjby \iweahteZ
l[jbg_kdbo k_lyo Bg”bb b \ua\ZeZ gZjmr_qgb [hwe_ dljf

feg q_eh\_d gZ g_kdhevdh qZkh\ H[beb_ ZiBEjbdhfZ]
\h \kzf fbj_ ihkem 'beh lheqdhf “ey jZa\blbW [JWhGeh]

ljbf_g_gb_ mfguo k_I_c \ we_dljhwg_j]l_ldd_ ihe
Ib\gh bkihevah\zZIlv ] _g jZpbx Zevl_jgZlb\giho we
\ukblv ijhimkdgmx kihkh[ghklv we dljbq kkdeyd vk
fhgblhjbg] jZ[hlZxs_]h [ jm "h\Zgby wea haljkhwid J]_

m\_ebqgblv dhebqg_kl\h _h[kem b\zZ _fuo ih~klzZgpl
gZfbq_kdh_ p_ghh[jZah Zgb_dhg_qgufb linlgZ[bl e
v

ghklv we _dljhkgZ[  _gby

Hkgh\gufb ij_bfms_klI\Zfb bkihevah\Zgby I_ogr
k_I_c yleyxlky ij_"hI\st_gb_ fZkkh\uo hgthexgZgbc
livag_gbc hdjm‘sz_c kj_ mqzl ihlj [bhcegZ k j_
]Jjmadhc b kgb _gb_ j_a J\bjm fhc fhsghklp MilbfZe
e gb_ we _dljhwg_jlbb f_"~m [hevrbf dhedgplkd\ibf w
i Ij [b e ¢ kgb  _gbx jbkdh\ ©q_eh\_cgkdhlgb nzd
hi_jZpbhgguo aZzZljzl ihklhygguc fhgblhjbg] khklhy

I _j\hgZqgqzZevgh_ jZa\blb_ |I_ogheh]lby 6PDJEW JUL
gZo ?\jhiu We_dljhwg_j]l_Ibq_kdzy k_IlvlI \jBw gz
rh_ dhebqg_kl\h bklhggbdh\ \hah[gh\ey_ fhbhewgafjlbb
j_"bfhf jZ[hlu kbevgh azZ\bkysbf hl ih]h”ghfan mket
\hagbdeZ g_h[oh”~bfhklv \ jZajZ[hld_ bgl feaejZkimZe
ij_ " e _gby we_dljhwg_j]bb

HAgbf ba i_j\uo ijh_dlh\ j_Zebah\Zgguo WI?\jhi_
\bjlmZevghc we_dljhklZgpbb < oh”_ ijhgldldi{deh j_
b_ ba _"bgh]h p_gljZz [hevrbf dhebq_kldhh fZehf

pbc ljh] _g_jZlhjh\ kheg _qguc [ZIdphdZaklZc¢
dmfmebjmxsbo we_dljhklZzgpbc aZzZizZkZwghbjo ba
b Z 1zd _ fhsgufb ihlj_[bl_eyfb gzijbf_j kbkl
bjh\Zgby b oheh”bevgu_ mklZgh\db <ijgamg&vlZzl
IZ[bevgZy b mklhcqgb\Zy jZ[hlZ we_dljhWwg_j]_Ibq_|
J ZebazZpby \bjlmZevghc we dljhklZgpbbZgZ ihe
y \ >Zgbb h[t_~bgb\r_c \ k_[_ we_dIjikdlZgphb
] 9_ jZpbb \ Ijh]_g jZ|hjh\ ihal\hetlkehglglv Ihe

"gh_ we_dljhkgZ[  _gb_ ihlj_[bl_e_chaZ 4gqzl k
b gh b ihklzZ\eylv we_dljhwg_j]bx aZip @ eu i

o
cTN



< KR: j_ZebaZpby |I_ogheh]bb 6PDUW JULG hkms_
N jZevghf mjhlg_ < ]h"m ijbgyl Zdl h[aZg j]_Ib
\bkbfhklb b [_ahiZzkghklb (QHUJ\ ,QGHSH®@GHQFH I

]h*m GZpbthevguc bgklblml klZzg"Zhlh &Rpbb b |_

hij_~_ebe hkgh\gu_ |I_ogheh]bb b klZzg*Zjloghghf_gy_f
]bb 6PDUW JULG

LZzd _ \ wlhf “hdmf_gl_ [ ueb hij_~ e _gu h¥gh\gu_
jZa\blby We_dljhwg il _Ibdb

¥ :$06 ‘LGH $UHD OHDVXUHPHQW 6\VWHP + kb
i_j_oh"guoj "bfh\
f $0, $GYDQFHG PHWHULQJ LQIUDVWUXFWXUF
zlZ we _dljhwg _jlbb \dequxsZy \' k_[¥ymdgmoklhjh
b

dzZp b ihalheyxsZy \ j_"bf_ j_Zevgh \j_fZgbyihemqz
kgzlgbdh\ dhg _gqguo ihlj [bl_e _c b bgnhjfbgh\Zlv bo |
[Zjbnh\

¥ (QHUJ\ 6WRUDJH %= gZdh gb_ we_dljhwg_j]lbb

¥ &\EHU 6HFXULW\ £ db[_ [_ah Zkghklv

¥ 'LVWULEXWLRQ JULG PDQDJHPHQWktlwxijZ\e_g

< rlzl_ Dhehjz*h KR: [ue mKki

Kl

Ki
gb\rbc \ k_[y bkihevah\Zgb_ ~\m gg_c'k\Zgab pbn
pbc bklhggbdh\ jZkij_~ ezgghc ]_ jZpbbhb bgl_ee
[hjh\ mqgzlZ we _dljhwg_ j]lbb m d g_qguo ipbb[bl e ¢
ijh_dl khklz\beb [he_ feg "heeZjh\ > @

J ZebaZpby 6PDUW JULG \ Dblz_ hij_~le¥y Iky klj
iZfb jZa\blby wdhghfbdb b rbjhdbf bkihevaHdbgb f ~e
we _dljhwg_jlbb | _ieh\uo we _dljhklZgpbcZghkihevamxs:
hkgh\gh]h lhieb\Z mlhev G_h[oh”bfhklv kdhi¢Zs_ gb\
hdjm Zxs_c kj_"u ijb\_eZ d [mjghfm jZa\bdbweZedvl_jg?Z
ljhwg j] _Ibdb gZ hkgh\_\ _Ijh] _g_jZlhjh\ b fbgb =WK

We dljhwg_j]l_Ibg_kdZy k_Iv DblZy keZlhlamZa\blZ b
ky m~"Zezgguf jZkiheh  _gb_f djmiguo we_HjpkklZgphb
k [hevrbf ihlj_[e_gb_f we_dljhwg_jlbb

P =

rgh j _Zebah\Zg ijh
hjh

g_

h
e
b

< Jh*m [ueZ \\_*_gZ \ jZ[hIm i_j\Zy pbnjh\Zy i
N ]JhAm DblZc m aZgye eb”bjmxsmx ithabphbx
g_kl\m \\_Ay \ jZ[hIlm [he_ _ pbnjh\uo eév&kZZgpbc
ijhljzffz jZa\blby we_dljhwg_j]_Ibdb DlZlykithfmkfZl]
"_gb_ljzo ebgbc we_dljhi_j_"Zgb k kmffAkghghjhimkd
klvx F<Il d ]h m Djhf_ wlh]h \ DblZ_fgZ Zebam
:$06 k ho\zZlhf \k_o ih~klZgpbc d< b \ur_-b djmigt
Ilhjh\ < dZq_kI\_ kbkl_f klyab bkihevamehkihwhggayblZy
k_Iv Bg\_klbpbb \ jZa\blb_ I_ogheh]bbx6 HB&W JULG

fbeebzZj*h\ "heezZjh\

JZkkfzZljb\Zy | _g”~ _gpbb jZa\blby mfguo k_I_c¢ \ Jh
hif_Iblv ITh qglh agZgbl_evgZy qzZklv h[him*HbZgby w
qg_kdhc kbkl_fu fhjZevgh mklZj _eZ b nbabgghkdb bagt



gZijZ\e_gb_ jZa\blby we_dljhk_ hlh dgihfigZzd&az g
I

f s gb_ kms_kl\mxsbo ebgbc we d jhi_j_taxxy b j_1
kIngbc Bkdexq_gb_ khklz\eyxl ebgbb we yljhi_
Ney j_ZebaZpbb azZy\hd gz I_ogheh]bq_ ghvgubkh
djmiguo ij_"ijbylbc b mkbe gby we_ dlIj bqn kjd—ﬂ)hD k\y
hgzZevgufb wg_jlhkbkl _fzfb < klyab k wlbfjgZkkfhl
Ib\guo gh\hfm k_| _\hfm kljhbl_evkI\m f_jhijoybc "¢
gZ~z ghklb we _dljhkgZ[ _gby ihlj_[bl_ e &Zdfghl [he
"ey k_1|_c \k_o deZkkh\ gZijy _gby

< ihke_~g__ \j_fy rbjhdh_ jZkijhkljZg_ -ihemgq

gbbs

gu_ we _dljbg_kdb_ klzZgpbb jZ[hlZxsb_dZiZdgdijb
\hah[gh\ey fuo bklhggbdZo wg_jlbb >h 'y \ i
\ jZ[hIm we_dljhklZgpbc bkihevamxsbo g\dla
wg_ j]lbb kmffZ]ghc fhsghklvx [he _ F<If-
fZjguo \\h~h\ ] g_jbjmxsbo fhsghkl_c

<kz wlh k qulhf [mjgh]lh jZa\blby |I_e_dhifffmg
y _Iky hij_ "~ eyxsbfb nzdlhjzfb jZa\blbyW_dg
h
Zevguo jZkij_™ ebl_evguo k_lyo F oghe!
kijhkljZg _gb_ \ Z\IhfZlbaxZ pieb kms
dzd Zevl_jgzZlb\_ k_|_\hfm kljhbl_e
k I _crbjhdh j_Zebamxlkyo\ jZKki|
Zgh\dZ mijzZ\ey_fudbgbdehma
\ha“mrguo ebgbc we \dl\jalvj_ »
gZ mjh\g_ jZchgguo weldljbqg_kd
ebq_kI\Z g_mklhcgbluobih\j_ ™~
ghlh :I< ehdZebaZpbb mdkiblcagb\uc
Zgby k_Ib mf_gvr_gbx dhebly_kI\zZ
ke ~kI\b_ [he__ gZ”z ghfimljwe dljl
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iguo ijh_dlh\ j Zebah\Zgguo \ jZkyp ~ _eb
hc h[eZklb klhbl hif_Iblv ijh ZajlgE&l kbZ b
Z\e_gby hk\_s gb f ©= _ebhk?a vx@Z\Kibk| _f:
gZ b ihalhey | mijZ\eylv h[t_d$Zftbynebq
ylv |hk|hygguc dhgljhev b mqzjhihdj j[e_g
_9_gb_ "Zgghc kbkl_fu ihalhebeh bkgbabl
jlbb mqgblu\Zlv "bgzZfbq_kdih jZgbghh[j.
Zlv obs_gby we dljbg_kdhc kwigujédbb |
hevah\Zgbx bgl_ee_dlimZevguetkatzlqbc
j Ilhke_ ijh\_"~ gby ZgZebaZ wna i@¢lb\ghk
_lky _l1h j_ZebazZpby gZ \k_c |_jjblhjbb Jhkkbb
Z]bkljZevguo we _dljbg_kdbo k_lyo mkeévrgh \g
am_Ilky kbkl_fz fhgblhjbg]z i_j _oh~guo jbebfhih qlh
\ukblv ijhimkdgmx kihkh[ghklv k_Ib b gz~z gthklv we
Lzd ~h 1h~rZ iezZgbjm_Iky jZkrbj_gby kmdkHil\mx:

_'U)‘_



KFIJ gZ h[t_dlZo b kha~Zgb_ dhfie_dkh\ KFIJ gZ
\gh\v khhjm Z _fuo IK d< J_ZebaZpby tzglglh]h ijh
g_ lhevdh [he__ wnn_dlb\gh ZgZebabjh\ZIVvbyjbgbgu

ogheh]bq kdbo gZjmr_gby b kbkl_fguo X\@jc gh
"z ghklv we_dljhkgz[ ' _gby azZ kqzl [he__j_I'mgdghc gZk
j_ e _cghc aZsblu b Z\IhfzZlbdb

Kbkl_fu :$06 \ gZklhys__ \j_fy IZd _ mki_rgh nmgdj
\ wg_jlhkbkl_fZo KR: DbliZy Ghj\_]bb :\lkljbb Bg~l
< fbj_ gZkgblu\zZz_Iky [he ijhba\h~bly etecy h[hjm

:$06 ijb wlhf hilkmlkI\m_| _~bguc klzZg~Zjl fey h[f_g
f "A~m mkljhckI\Zfb jZaebgguo ijhba\h”"bl_e_c
GZ ~Zgguc fhf_gl \h \g_~j _gb_ | _ogheh]Jbb 6PDUW

\h\e_gq_gu kh[kI\_ggbdb k_I_\h]h h[hjm~h\iZgBy b kbk
lhj >ey mki rgh]h jZa\blby ijh_dlh\ g_h[gBAkbdh Zdlb
\ jZzajz[hld_ _~bghc dhgp_ipbb mfghc k_hbuphkm~Zjkl\
]ZgbazZpbc b dhg_qguo ihlj_[bl_e_c

Ebl_jZImjz

%XUU 07 S5HOLDELOLW\ GHPDQGW G U LR W RWRPDOML F@ FIKJ
&RUULGRU 1RY J_"bf "hkimKWXKWWRE |RZ% QRUKNDQ Y
WHFKQRORJ\ FRUULGRU

K_fzgh\ < L_ogheh]by 6PDUWJIULG b [hm/‘gn:p]_lbfdblph\h(F wémdlj
gZjh~guc we d|]h| oghqgq_kdbc "mjgZe

ODUN -DIIH ;FHOCV 6PDUW *ULG &L/A/‘R\XS)G‘BI])iQJ IDL'DWHWIFRQP(FHQJ(
%86,1(66 J_"bf ~hklmiz KWW S ZZZQGBNY YHBSRVW FRPOE X
VPDUWJULGFLW\ SODQ IDLOV FRRQHFW ERXOGHU
6XSSRUWLQJ WKH 'HYHORSPHQW RI WKHLWURBHDH (OH I
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lhdz \ dhlhjhc kj_"g_d\Z”jZlbggu_ agZqglgyy hkgh\c
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Z g _kbff _ljbggufb gz]jmadzfb ihlj jltbilbe c we
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k\yvab k ih"Z\eyxsbf [hevrbgklI\hf we_dIljhf_odHBgbq_l
ijhku ZgZebazZ bo izZzjzf_ljh\ b kjZ\g_gby k pajzd_1jZ1
pbnjhl\uo |I_jfbgZeh\ *h kbo ihj yleyxlky ZdimZevgu

< NZgghc jZ[hl_ jzZkkfhlj_gu Ihdh\u_ j_e_ - dhlhjt

f_jbl_evgufb hj]j]zgzfb ~ey gZb[he__ jZkéjghkdjZgz
aZsbl = Ihdh\uo

Hkgh\gufb izjzf _|jzfb IZdbo j_e_ y\eyxlky

+ dhwnnbpb_gl \Na\pdjz®_ey_fuc dzZd hlghr_gb_
kjZ[Zlu\Zgby d lhdm \ha\jzZIzZ j_e >Zggw\Z dhwn
_lky ijb jZkq_l_ 1hdZ kjz[Zlu\Zgby aZsbly Id#xlhjuc
his_f kemqgZ_ dZd
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1" Nk = dhwnnbpb_gl gZ"_"ghklb hlkljhcdb- aZsb!
sbc \b” aZshblu h]lj_rghklb baf_jbl_evgh]hhlgzdlZz
NZgguc dhwnnbpb_gl g_ yley |ky ghfbgZevbuf iZ]
ijb \u[hj_ _]1h agZq_gby ijb jZkgzlZo mqgbldkhzZzxl Ibi

lh j_dgex Ihd hl dhlhjh]lh “he gZ [ulv hlkljh_gZ aZz
h[jZa hf agZq_gb_ IhdZ kjz[Zlu\Zgby ijylilNijhihjpb
h[jZzlgh ijhihjpbhgXewgk\hx thL,_"b/f__I h[jZlgh i
ihjpbh gZevgmx k\yvav k dhwnnbpb_g fl\gm\gllk\bl_evg
"1, . + fogbfZevgh_ agzZq_gb_ IhdZ \1 _ijb gZb[t
ylguo mkeh\byo ke _~h\Zl _evgh "ey h[]_l\;u_e@gby I
I

_evgh bf_Iv gZbN,gbrépZb[hewWwbc

+ <j_fy kiz[ZlutZ by _fy \hatiZzlB_ yleyxlky kms_
kI\_ggufb ~ey h[_ki_q_gby h”gh]h ba |j_[B\Wgbe¢ d j_
[ukljh~r_ckl\by J_e_ ijbf_gy_fu_ “ey IhdmMh® 9lk_q._
bf_Iv fbgbfZevgu_ agZq_gby ~Zgguo iZjzZf_Iljh\ >
Ilhdh\uo azZsbl FLA 7~ey memqr_gby k_e_dbly\ghkll
\j_ f _gb kjzZ[Zlu\Zgby gZ ]heh\guo mqgzZkldZo]jkms kI
_I'\b~ \j_fylhdh\hc 0ZjzZdl_jbklbdb jbk bedy- aZ\bk
\bkbfzy h[jZlghazZ\bkbfzZy Ibiz 5, ozjyxdl_jgz »
ghjfZevgZy b wdklj_fZevgzZy

+ AgZq_gb_ ihlj_[ey-fhc fhs

ghklb].h”_[ dhlihjh_ ~he gh J[ulv

\hafh"gh fbgbfZevguf \ klyab k

I f glh ihkdhevdm ~Zggu_ j e_ beb
fbdjhijhp_kkhjgu_ mkljhckI\Z 7ih~

dexgzZxlky d ljZgknhjfzZlhjzf IhdZz

Ilh ~ey h[_ki_g_gby jZ[hlu ~Zgguo

mkljhckI\ \ [j_[m_fhf deZkk_ lhqggh

klb g_h[oh~bfh g_ ij \urZlv azZ"Zg
gmx ghfbgZevgmx gZ]jmadm
ljihZzgZebabjh\zZ\ |_ogbgbkdbc<b”ru \j fylhdh\uo

kijz\hgghbd we_dljhf_oZgbq_kadjadl_jbklbd



j_e_ > @ b jmdh\h”kI\Z ih wdkiemZlZpbbefibthjph®*jhp_kk
@ [ueZ khklzZ\e gZ 1Z[ebpZ \ dhlhjmx_k\Z_J"Z_gu ghf

f lju gZb[he_ _ |be gy _fuo Ihdh\uo j_e_ bijhjfbgZeh\
p_kkhjguo aZsbl
LZ[ebpZ + Hkgh\gu_ iZjZf lju b 0Zjzdl_jbklbdb j_e_
<b”rj_ e_ We dljhf oZgbg kdH Fbdjhijhp_kkHjgu_
. - We_dljhfZ]gbBg” mdpbhggluc b
ljbgpbi jZ[h|u guc we dljhfz]gBlgud Pbnjh\hc
Lbij_e_ | JL wL JJ'L JL ©Kbjbmke;F JAf
\3
M 1k

tkj

te

<D AF Y RN P azibkbizy  H[jzIgh azUhdFR9N A9Y YKo

0zjzdl_jbkl

Jintj_ <: | ~h | ~h |

:gZebabjmy ihemqg_ggu_ j_amevlZlu fh gh k~_eZl
\u\h”u

+ "ey j_e_ gZ we_dljhf_ozZgbg_kdhc [Za_- 0oZjzdl_
wnnbpb_gl \ha\jzlz g_ [he_ b \ukhdbplcedhwnnb

db qlh kms_kI\_ggh mf _gvrz_|I dhwnnbpbb il gm\kl\
< djZcgbo kemqgZyo _keb ihemgNgguamtMh\i&Z&klghjyfl
lj_[h\Zgbyf IMW fh _I ihlj_[h\ZIvky ijbf_g fgb_ ~jm]l
[he__ keh guo aZsbl gzijbf_j k imkdhf iHhd@ijy _gb
ijbf_g_gb_ fbdjhijhp_kkhjguo |_jfbgZeh\ k dhwnnbp
\jZ1Z [ebadbfb d _“bgbp_ mijhsZ | \u[hj b khhilbkiheva
b memqrZ_| bo gm\kl\bl_evghklv

+ <j_fy kjz[Zlu\Zzgby b \ha\jzZl j_e_ gZ we_dljhf_
[Za_ azZ\bkbl hl \_ebqgbgu ijhl_dZxs_]h IhdKIb\_ebqghb
_1h mklz\d glh mkeh gy_I gZkljhcdm k_.igh\Ib\ghklt
kib d g _ijZ\bevghfm ~ _cki\bx aZsbl G_h]&hjrbdh hif |
Ibiz JL JL JL bf _xI "\Z we_f_glz “pgh\_gguc
pbhgguc Khhi\_ITkI\_ggh gZ |Zdb0] e_bwhaddiz gh hj]
am "\mo klmi_g_c aZsblu k \u~_j dhc \j_f_ Q Ney F
LH < IZ[ebp_ mdzZazgh \j_fy kjzZ[Zlu\Zghb yi lhjhlh
lhjh_ hij_~_ey_Ilky _]1h \j_fylhdh\hc oZjpthjjbkidbdhc
[ehdh\ "Zggu_ izZjzf_Ilju agZgbl_evgh f_gvrih\u k "h\Z

i

rZ _Iky [ukljh” _ckl\b_ aZsblu b g_ azZ\bkyh]jmllhdz
mgb\_jkZevgh bkihevah\ZIvky \ ex[uo h”ghlbiguo h

+ M we _dljhfZ]gblguo j_e_agZqg_gb_\j fZb kjZz
\bkbl hl \_ebgbgu lhdZz Ijh|_dZXS_]h ih jokey ikkey



\j_f_gb kjzZ[Zlu\Zgby I1Zdbo j_e_ k ij_~u"mslgflb_azZsl
kimi gb k_e_dlbt\ghkFfb dgiy Iky ihjyrdz k ->ey [
guo j_ dhlhju_ bf_xI h[jZlgh aZ\bkbfmxi &Zjkdl_jbk
< pbnjh\uo [ehdZo j_Zebah\zZgu JZaebqgudI\j-bfthd
klbdb b ey ihevah\zZl ey bf__Iky \hafh gakjbho\u[h]
glh hle_]1gZ_1| kh]l]eZkh\Zgb_ aZsbl |j_ZebahdZkgad c
sblzfb gZ klZjhc we_ f _glghc [Za_ Klimi_gJvzZdhbeo dlk
azZsbl ijbf_gy_Ilky * k ke_"h\ZI_eVjgliy mjffZgvrZz
[Zlu\Zgby aZsbl gZ Jheh\guo mqgzkldh\

+ Ihlj_[ey_fzZy fhsghklv kms_klI\_ggh gb _-m fbd
guo | _jfbgzZeh\ '\ dhlhjuo dzd ijz\beh d Hh§m °_ |
kdhevdh Ibih\ aZsbl + klmi_gb hkgh\ghchihdh\hc
gbl_evgu_ j_a_j\gu_ aZsblu

LZdbf h[jZzahf ijb i_j_oh”_ gZ gh\mx we f- glgm>
ghc azZsbl_ angbI_evgh memqrZxlky izZjzf_lju h
\uiheg_gby hkgh\guo _[h\Zgbc d mkljhchl\iZfZ _ e _
bf_ggh [ukljh"_ckl\b_ k_e dib\ghklv b gm\kl\bl_

Ebl_jzImjz

Dmavfbg_\ < : Dhgh\Zeh\Z ? < KZzZ&hjh\XK 3G |jh&Z odljb\gdi ¢
ZgzZeba jZ[hlu mkljhckI\ JA: \ 2GWK Gh\Hjhwghkkblbkddhc we ¢

<

_jdh\bg F : KijzZ\hqgbd ih j_e_cghc aZwpljlhkaFZIE =hk
dejhljhp kkhjgh_ mkljhckl\h azZsblu @KHWjblmk ihEwdkiednz1z
pbb izkihjl Fhkd\Zz
;ehd fbdjhijhp_kkhjguc j_e_cghc aZsblu\hFihAwdhkidmalripbb
iZkihjl Fhkd\z

H: Q_[hlZj_\Z klm~ J B Yabdh\ kimh\ fpmldg J &hKhe
nbebZe N=:HM <H ©GBM ©FWB2 \ | Kft

IJBF?G?GB? F?LH>: G?HIJ?>?E?GGUO
FGH@BL?E?C E:=J:G@: >EY J?R?GBY A:>:QB
HILBF:EVGH=H J:KIJ?>?E?GBY
DHFI?GKBJMXSBO MKLJHCKL<

GZ klz~bb ijh_dlbjh\Zgby b ijb wdkiemZlZpbb k
kgzZ[ _gby ihklhyggh ijboh”blky j_rzZlv azZ#tlbgb gZ«
fZevgh]lh j_r_gby ba fgh' _kI\Z | _ogbq_kdbbé&himkl

Ilhbkd IZdh]h j_r_gby gZau\Z _ |ky hiIbfbaZpb c

lh 1_ogbq_kdhc az”"Zq_ g_h[oh”bfh ihkljhbBlv nhj
fZlbg_kdmx fh”_ev azZ”"ZqZ "he gZ [ulv aZibkZgZ ij
Ibg_kdbo \ujzZz _gbc dhlhju_ hljz zZxl klkdkidZk wié_d
b \azbfh~_ckl\by nbabq_kdbo \_ebgbg

JZajzZ[hlzgu fzIl_fzZlbg_kdb_ f_Ih~u "ey gZoh ~_
l]h j_r_gby fgh]lbo | _ogbq_kdbo az”~Zq % flhihf{ fZI_-



1izffbjh\Zgby dhlhju_ jZaebqZxlky kelfhghk]vkhZelhjb
\Zgbyfb d bkoh~rguf iZjzf 1jzf b IhgqghklvxvgZi@ _ggh]t
JZkkfhljbf ijbf_g _gb_ f_In~h\ fZI_fZlbq_kiW]agbih]jzff
gZ ijbf_j_ az~Zqgb jZkij_~_e_gby mkljhcmn\bugmt_gkzm
fhsghkib \ kbkl_fzo we dljhkgz[ _

Fhsghklv ihlj [bl_e_ ¢ we_dljhw

by

g jlbb bfsb 1 ~\_ khi

Zdlb\gmx b j_Zdlb\gmx Hkh[_gghk
[

_J
Ilv ihke uv§yg _c \ Ihf
hl

[hldZ \hafh gZ g_ihkj_"kI\_ggh m j_[bl_EBygijb ihfh

kbjmxsbo mkljhckl\ * bklhngdh\ j_Zdlb\ghc fhsghklb

Dhfi_gkZpbb j_zZdlb\ghc fhs

ghklb m"_ey Iky [hevrh_ \gbfz

ijb ijh_dlIbjh\Zgbb b wdkiemZzZl|ZzZj

k I _c JZkkthbe mijhs-ggmx Kk

fm we _dljhkgZ[  _gby jbk kh

ysmx ba bklhggbdZz gZijy  _gb_f

Jbk ljhkl_crZy ko fZerhg‘bb k Zdlb\guf khijhlb\e_gt
i_gkZpbb j_Zdlb\ghc fhsghlibh]j ey Zdlb\ghc b j_

_[bl

Ib\ghc fhsghk b

;_a mklzZgh\db dhfi_gkbjmxsboy mklijHcjibl \Zd K\
ghc fhsghklb \ ebgbb khklZ\eyxl

AP=+P%+Q2% .R/UZ.
K mq_Ihf dhfi_gkzZpbb j_zdlb\ghe fhihghiklbgbs
aylky “h \_ebgbgu

AP=P2 +(Q-Q,)* -R/UZ.

Lzdbf h[jZzahf mklZgh\dZ dhfi_gkbjmxsb& nmkljhckl
| _ogbdh wdhghfbqg_kdb_ ihdZazl_eb kbkly fazwkeg dljhk
kgb™ _gby ihl_jv

Ba \ujz _gbc b \brgh qglh ihl_jb fhsghklb ¢
khklzZ\eyxsb_ hl ijhl_dZgby Zdlb\ghc J Ik jfhadlb\ghc
ghklb IThkdhevdm mklZzgh\dZ dhfi_gkbjmxsHEol mkljhc
\ebygb_ lhevdh gZ \lhjmx khklZ\eyxsmx ihdkgv | ~Zevg
[m~A_f \_klb Thevdh ih ihl_jyf hl ijhl_dZgbyhkl ZdIb\guo

ljb ijh_dlbjh\Zgbb we_dljbg_kdhc k_Ib dZd ijZ\be
djbl_jb_f \u[hjzZ izjzf_Ijh\ y\ey_ |ky fbgbfrmkZgbjl Dh
j_zZdlb\ghc fhsghklb mf_gvrZz_| dzZiblZeh\ekg_dby \ k
kgb™ _gby ihl_jv b \_ebgbgu i_j_"~Z\Z _fhc fhAslghklb F
mkljhcklI\Z dhfi_gkzZpbb j_Zdlb\ghc fhsghklB m\_ebc
eh\eh” _gby

HlukdZgb_ fhsghklb dhfi_gkbjmxsbo mkljhekl\ m”~h
sbo fbgbfbabjh\Zgbx ~_g_"guo azZljzZl gZ ko _fm we_
yley |lky hilbfbazpbhgghc az~Zq_c Hgwyfp -hfjZgbq.
wlhfm yley |ky aZ~Zq_c [_amkeh\ghc hiblyfldaZipbb "¢
juo ijbf_gyxlky gzijbf_j 1jZz~b_glgu_ f_Ih”u



ey jZaebgguo maeh\ we_dljbg_kdhc k_|I
\ghc fhsghklp fa'+ U4 [ulv aZz~Zgh | _og
gZijbf_j |j_[h\Zgbyfb h khhlghr_gbb
Ib\ghc fhsghklb < wlhf kemqgZ_ fhsglblolv
kk\ydey |ky az~Zgghc \_ebgbghc gh _z g_
kkj_~hlhgblv ih kbkl_f_ we dljhkgzZ§Z alzyZ gmkd
gby fbgbfmfZ nmgdpbb azljzl gzdeZenu\
_gby g_h[oh~bfh ijbf_gblv
f IlhAu mkeh\ghc hilbfbazZpbb gz
ijbf _j f_Ih" EZ]jZg Z

Ijb kgZ[ _gbb ihlj_[bl_e_c
we _dljhwg _jlb_c ijbf_gyxlky ko_
fu jZz"bzZevgh]h b fZ]bkljZevgh]h
Ibiz JzZkkfhljbf az*Zgm jZkij_"_e_
gby dhfi_gkbjmxsbo mkljhckl\ gz
ijbf_j_ jZ"bZevghc ko_fu jbk

GZijy' _gb_ gZ k_dpbb bkihq q9byzrpzevgzy ko _fz
dZ iblZgby h[hagZqgbf 8 D kW PO®Qhkgz[ _gby
ihrdexqg_gu Q yq__d HlI dzZ “~hc
yg_cdb hloh”yl ebghb k Zdlb\gufb khifhlbywd_gby
dz ~Zy ba dhlhjuo ibl I hin evgh]h ihlj\ixiskey k k
fb j_Zdlb\gufb fhsg fx 4 Fhsghklv dhfi_gkbjmx
g
z

_‘ >

b
Z_
hklg _

_]1h mkljhcklI\Z mkIZgh\e_ ghlh m L Jlmbhlig_[bl_ey
G_h[oh”bfh hilbfZevgh jZkij_"_eblv aZ"hggmXx |
sg 0 {

fhsghklv dhf| _gkbjmxsbo mkijfhdhlg#zf ih~"dexq_ghb
lj_[bl_e_ « Q < dZg_Kkl djbl_jby tifibfZlewghk
fbgbfmf i h _jv Zdlb\ghc fhsghklb
P e \Zy nmgdpby nhjfZevgh hibku\ZxsZfhshl_jb .
ghklib \ ij_~klZ\e _gghc ko _f_ bf_ | ke_~mxsbc \b~
AP:i(Qi—Qki)zR/Uzamin.
>ey khklzZ\e_gby nmgdpbb EZ]jZg Z h[\dy*bfh a
fb dhlhju_ gZdezZ”u\zx!| h]jZgbq_gby gZ “g&@wgdhth gb
fbgbfmfZ p_e \hc nmgdpbb
iQki:Qk beEQki_kao'
Nmgdpby EZ]ng‘Z khklz\ey Iky ba kmffu p_e_
hljZzgbg_gbc mfgh" _gguo gZ g_ hij_~_e_gguo fgh"
AZibr_f nmgdpbx EZ]jZg Z "ey jZkkfZljb\Z_fhc aZz

L:.Z (Qi—Qki)z‘R/U2+X~[.21(Qki—Qk ]—)mm
-

Hij_» ebf gZklgu_ijhbal\h”gu_ nmgdpbb EWZ]jZg -
gy f bo d gmex



_ _ 2., o
oL/oQ,, = 2R1(Q1 QkI)U +A=0;

_ _ 2 . o
oL/8Q, , = 2112(()2 QkZ)U =0

_ _ 2.5 _o

oL/oQ, = ZRH(QH an)U 3 =0;
n

8L/8X:i§1Qki—Qk:04

ljhZzgZebabjm_f kbkl_fm <b”gh qlh hiébfZevgh
gb_ fhsghk{bf_4~m lhqdzZfb ih*"dexq_gby gZ]jmadb “h
ijb ke_"mxs_f khhlghr_gbb

RI(QI_le):RZ(QZ_ka):"':Ri(Qi_Qki):"'an(Qn_an)
JZKkkfhljbf azAZgqm jZkij A e gby dhfi_ gkbg@ixsbo r

ijbf_j_ fZ]bkljZevghc ko_fu jbk
AZibr_f p_e_\mx nmgdpbx “ey fZ]bkljZzevghc ko_fu

AP:RI[iQi—iQHJ /U2+R2(Zn:Qi—Zn:Qki) /U +...

k

,..+Ri(iQi —iQki] /U*+...+R, (Q, -Q,,) /U* - min.

Jbk FZ]bkljzevgZy ko _fz we_dljhkgZ[ _gby

H]jZgb

g _gby ~ey p_e_\hc nmgdpbb ZgZeh]lbqggu =&
pbb \ jZ*bZev

ghc ko_f_ we_dljhkgZ[ _gby
Zn:Qki:Qk bEiQki—QkZO.



AZibr_f nmgdpbx EZ]jZg Z
:Rl(ioi—ioki] /U2+Rz(ioi—iokij U

+Ri(iQi—iQkij /U +..+R,(Q,-Q, ) /U2+?»(Zn:Qki—Qk)—>min.

Hij_~_ebf gqZklgu_ ijhba\h*gu_ nmgdpbb EZ]jZg"’
jZ\gy_f bo d gmex

oL/6Q,, = al(nQ Zijm 0;

AL/8Q,, = al(ZQl ZQk)—az(Z‘;:Qi—ilej+X:O,
6L/6Qk3——al(in ZT:QkJ a(ZQ Zij—a{ZQ ZQk]m 0;
aL/an_ al(jQi—ile)—az(ng—;‘Qkij— -a (ZQ ZQJ+X 0

6L/6Qk(n4) :—al(z?:Qi —iQki)—az[z;Qi —EZ:lej—...—al(z:‘:Qi —ile)—...
—a, 1 (Qui+Q, ~Quuyy —Qu )+ A =0;

oL/0Q,, :—al(zlei —Zn:Qki]—az(Zn:Qi —Zn:Qkij—...—a{iQi _iQkiJ_“'

---—an(Qn—an)]+7~=0;] 2 2 | |

oL /oL :an:Qki -Q, =0,

1" _a,=2R,/U%
Ba Jh mjZ\g_gby kbkl_fu ke "m_|

n n
3 %Qi_?Qki =2
K mq_Ihf wih]h khhlghr_gby ba ]h mjz\d _gby ki
n n
%Qi_ngi =0
Ih~klZ\b\ khhighr_gby b \'  _ mjEhgglyb _ ki

n n
29720y =0



b 1Zzd "Ze__ Ba lj_lv_]lh kgbam mjz\g_gby kbkl_fu
Qn—1+Qn_Qk(n—1)_an:O'

Ba ij_"ihke_"g _]h mjz\g_gby kbkl_fu ihemqgbf
Q _an:o beQ :an'

Ba jz\_gkl\z ke_m_1 qglh \ Q hf maé&blygy_h[oh”
[ZIZj_x dh|hij iheghklvx kdhfi_gkbjm_IhjklZdlib\gmx
Q ]lh ihlj_[bl_ey Ba b \brghZpth-tey fbgl
I _jv \ hklze vguo maeZo |lzd ‘_ g_h[oh~bfhfiugheghblv i
kzpbx h”rgzdh g_h[oh?bfh mqgblu\Zlv hhjZ@aZdZgl _
fZdkbfZevgmx kmffZjgmx fhsgh v dhfi_gkbjmxsbo n

[ _gby]bhkljh gc
mkljhzkI\Z ¢

gz
kljZevghfm ijbgpbim dhfi_gkbj sb _
gZ\eb\Zlv k dhng fZlbkl JZeb hl ihl [bI _relkylvQ d f
mkljhckl\ "he gZ iheghklvx dhfi gkbj \ZINZNeydlib\gm
xsmx gZ]jmadb ih~rdexqg_gghc \ khhlI\_Ikl\mxs f mae
JZkklZgh\dZ DM ij_djzsZ _Iky \ Ihl fhf_gl hkh]~"Z kmf
ghklv dhfi_gkzlhjh\ jZ\gy_Iky fhsghklb g gmhc \
4y 4

F_Ih~u fZ1_fZlbqg_kdh]lh ijh]jZzffbjh\Zgby bHa\heyxl
_r_gby hilbfbazZpbhgguo azZz”~Zq \ we _dlphwgbl]jdIibd_
kms_ kI\ _gghc wdhghfbb Ihieb\guo wg_j] IbdZ&dbo | k
ih\urz_1 gz~_"ghklv |I_ogbg_kdbo kbkl_fabpeWey | ij
ihlj_[e_gb_ fhsghklb b wg_jlbb hij_~_eyjvwl&ipnu gz
]bx \ jZaebgguo maeZo k_Ib J _Zevgu_ hilbfbaZpbh
xI [hevrmx jZzaf_jghklv b bo j_r _gb_\uihegy Iky k ihf

lu
kl
Lzdbf h[jZzahf \ ko_f we dljhk
m X

Ebl_jZImjz
DZ[ur_\ : < Dhfi ngpbyJ Zdlb\ghc fhsklizZlgib\dZweijHfphrm
e _gguo ij_"ijbylbc [gh ihkh[b_ + LhlikicheB bh”ogb ¢ hkiddf h

mgb\ jkbl_1z +

Dhklbg < G H|IbfbaZpbhggu az”Zqb we[dghHjhwhg<hjb 1bdb K hi
KALM k

Dm~ Jbg ; B We_dljhkgz[® _gb ijhfure_gguo ijbaiyjbylttc Bgl_j
f_ 1| Bg'bgbjbg] +



H: Q_[hlZj_\Z klm~ J B Yabdh\ kimh\ fpmidgJ &hKhe
nbebZe N=:HM <H ©GBM ©FWB2 \ | Kft

IJBF?G?GB? WE?DLJBQ?KDBO K?L?C
G:lJY@?GB?F D< BO IJ?BFMS?KL<:
B I1?JKI?DLB<U

We _dljbq_kdzZy wg_jlby ihklmizxszZy hl bk4hqgghbd
kiI\Z £+ we_dljbg_kdbo klZgpbc £ gZ jZchglghkibklih~"klZ
fu ih fZz]bkljZevguf ebgbyf we dljhi_j ~Zqgb ywukhdh
ij_bfms_klI\_ggh d< jZkij_"~_ey_lky ih _jlkohghf b i_
fure _gguf ij _~ijbylbyf b gZk_e _gguf imgdlZf ih we

lyf + d< k ih~AkiZgpbyfb beb kljhg HI
JZli_’\ ebl_evgu_ \hamrgu_ b dZ[_evgu_jlkelkhgbb =
jbZevgh ho\Zlu\Zxsb_ ijzdlbg_kdb \k_ gZkZeuggu _
lehlghklv \ha”mrguo b dZ[_evguo ebgbc gZijy _gb_
azZ\bkbl hl iehlghklb gZk _e _gby b gZebqgbylhjhfure_
"beuo ihk_edh\ ]Jhjh~kdh]h b k_evkdh]h Ibul\ dhZggu
hi_jzlb\h\ b bg”b\b"mZevguo aZkljhcsbdh\o Kumq_I
we_dljbnbdZpbb hkgh\guf bklhggbdhf iblZgdlygwe _d
kljmbjm_fuo b gh\uo kljhysboky ihk_edh\ b lkyuo ~
mqZkldb jzZkij_ ~ ebl _evguo we dljbg_kdlkojhyll bc d
ijbkh_~bgyxl ihlj_[bl_evkdb_ LI d< beb wlbo
ihrklZzgpbyo gZijy _gb_ ihgb Z_Iky ~h ihkj<~ dhlhj
kI\_ggh ih”"Z_lky ihlj_[bl_eyf ih \ha"mrgufq@Zé&bddZ[_e
ebgbc gzau\Z fuo ih i_j ~zZ\z _fhfm gZijy  _gbx ebc

< hi"_evguo kemqgZyo ihlj_[bl_eyf "ey wZke d|jhk
g_ h[oh"bfh ihkljhblv mqZklhd \ha”~mrghc be®ZdZ[_
ij _gb_f beb d< Z azl_f ihlj_[bl_evkpgmxx |jZ gk
ihr"klZzgpbx k mgzkldzfb we _dljbg_kdbo ebgjdbc d
kh_~bgblv “beu_ ~"hfz ihk_edz

Kbkl_fz kgzZ[  _gby ihlj_[bl_e_c we_dljhwdkjlb_c

gh\ghf ba |j_o we_f_glh\ mqzZkldZ ebghmrdBf evg
gZijy _gb_f d< ihlj_ [bI evkdhc |jZgkkh] gDplthjgh
_c dhlhjzy ihgb zZ_1 gZijy _gb_ ~h <db||ebgb
jZy y\ey I'ky hkgh\guf bklhggbdhf iblzgby ehlh
<Z ghc az”~Zq_c hljzkeb wg_j]l_Ibdb y\eA/I—_Iky m
e_c iblZxsbo b jZzkij_~_ebl_evguo we_dljblqu_ylsggo k_
j_fy h[hjm~h\Zgb_ we _dljbqg_kdbo k_ | _ cg jZkxj_

\
f_"~m ihlj_[bl_eyfb bf | [hevrhc nbabq kdbc b f
ghk glh ijb\h~bl d \ukhdbf ihl_jyf we_dIjitZg kdhc w:
Zkij_~ _ebl_evguo k_lyo gZ[ex”~Z _|ky gbhidsbcpmhh\
L_ g~ _gpby ehdZevgh]h jhklzZz we dljbg\tkkj&Zbo gz
1 j_"bf wdkiemZlZpbb kms_kl\mxsbo k_|_c~delmoghb
_z \hafh ghkl_c >ey j_r_gby ijh[e_fu iblZgby gh\u
e c ijhdezZz™u\zZxlky iZjZee_evgu_ dZ[_evgu_ beb



\ha\h”ylky “hihegbl_evgu_ ih"klZgpbb _kly\lney &y kh\
ljbg_kdb_ klZgpbb H”"gZdh ~Zggu_ ih"oh”uhg_\ iheq
a\heyxl j_rblv ijh[e_fu kgZ[ _gby ijhfure_ggluo b [ulh
j_[bl_e_c we dIJhwg jlb_c \ |j [m_fhf thhebqg_kI\_ b «

< gZklhysb_ ~gb fbjh\u_ | _g”~ _gpbb \ jZa\blbb jZkij_
k | _c ~ _fhgkljbjm_ | klj _fe _gb_\_"msbo klpegikm\ ebq
gZijy' _gby gzijbf_j ~h d< qlh iha\heblgmkdbballas | _oc
fh ghklb k_Ib GZijy _gb_ d< gZreh ijbf_gbgbo \ 1Zdb
kljZgZo dzZd KR: =_jfZgby BlZeby NjZgkbppyNbgeyg”"b

< Jhkkbb ijbf_jhf ijbf_g_gby k_I_c gZ gZijy _gbb
ijh_dlbjh\Zgbb “bebsgh dhffmgZevgh]lh ohaycklI\Z vy
kd\Z IhklZgh\e_gb_ 1jz\bl_evkI\Z Fhkd\u\ghij ~ _ebe
gZijzZ\e_gby jZa\blby we_dljbgq_kdbo k_I_c dZijy _gb

Imgdl lezkbl ©KqgblZlv k|jZ| ]bg_kdbf gbijzZ\e gb
we_dljbg_kdbo k_I_c kj_"g_]h gZijy ' _gby ¢Z i_jbh"
i j_oh~r d fzkkh\hfm ijbf_ g gbx gzZijy’ _gby hcd< b il
ebd\b"Zpbb gZijy _gby d<2 > @ < i ijbgylky ko
q_kdb_ j r_gby j_dhf_g”m_fu_ d ijbf_g_gbkbijb ijh_
jZkij_~ _ebl_ evguo k I _c¢
D hkgh\guf Ij bfms_kI\Zf i_j oh~Z gz ngJ-y _gb_
f_
i

kylky mf_gvr_gb_ h[t_fZ bkihevah\Zgby gb  Igblh
ihl_jv we_dljhwg_j]bb m\ _ebqg_gb_~Zemgkblp gb
i

ijhimkdghc kihkh[ghklb ebgbc kgb" gbldﬂm]jlhl-\gZI dh
fungby Mf_gvr_gb th_jv ijb i_j _~Zjg]Zx ~"jm]b_
sb_ f_jhijbylby ihalheyxl kA _j°b\ZIv jhkl 1Zjbnh\
ljhZzgZebabjm _f ihl_jb we _dljhwg_j]lbb gZ BZ~Zggh
ka ijb gzijy _gbyo b d< Ih”klZgpdby
iblz_lI IngknhjfZIhjgmx ihrklzgpbx LI JZkkdhygb_ h
khklzZ\ey df < dZq_kl\_ ebgbb we_dIlhhidig ~Zgb |
[_evgmx ebgbx fzjdb 1\;1 k baheypb_c ba Krblh]h ih
Fhsghklv gZ]jmadb khklzZ\ey | d<: QbkegZ qZkh\ f

]jmadb khklzZ\ey q
GZ]jmahqggu_ ihl_jb we _dljhwg_j]lbb \ dZ[egvghc ekt
xlky ih nhjfme_

Ad=312 T R
max max

71 =S J&Bu )+ fzdkbfZevgZy Ihdh\Zy gZ]jmadzZ
oot fZdkbfmf gZ]jmadb d<:

Jbk Ko fz mqzkldzZ k_Ib



84nt £ ghfbgZevgh_ gZijy _gb_ k_Ib d<
7o gbkeh gZkh\ fZdkbfmfz gZ]jmadb q
wd\b\Ze glgh_ khijhlb\e_gb_ ebgbb Hf
5 U/ £ m”"_evgh_ khijhlb\e_gb_ ebgbb Hf df > @

/| £+ "ebgZ ebgbb df
GZijbf_j ijb gZijy _gbb
[ex~Zxlky ihl_jb \_ebgbghc

o

< \ dzZ[_evghgZebghbl

V3-u V320

HOM
>ey \k_o \ZjbZglh\ gZijy  _gbc k_Ib ihl_jbd#&e_dlIj
[_evguo ebgbyo jZaguo k_qg_gbc hij_"_eyxly ZgZ
jZkg_lu \ 1Z[ebpm

LZ[ebpZ + GZ]jmahqgu_ ihl_jb dZ[_ey k baheypk
ba krblh]h ihebwlbe_gZ ijb gZijy _gbb b d<

K_qgq_gh_ GZ]jmahqggu_ ihl_jb \ ebgpbb d<lI,
ijh\h~Zz U Hf d 5 Hf
£ d< d< d<

2
A9:3~[ max ] .Tmax'r ~L=3-( 150 j -4400-0,668-4=661,32 xBt-u/rox.

lh ihemqg_gguf j_amevlZIzZf ihkljhbf ]JjZnbdjaZ\bKkl]
we _dljhwg _jlbb hl k_q _gby dZ[_ey “ey jZaguo gZij

Jbk =jZnbd azZ\bkbfhklb ihl_jv we_dljhwg_j]lbb
hl k_q_gby dZ[_ey “ey jZaguo gZijy _gbc



Ilh JjZnbdm \b~gh qglh ijb i_j_oh”_ k gZijyd<gby
bf__ I f_kih kms_kI\_ggh_ kgb _gb_ ihl_jk wWwle_dljhwg_
b k_I_¢c d< ihdZau\zzh qlh \g_

b

Hiul wdkiemZlZpb
\blb_ we_dljbgq_kdbo k_I_c gZijy _gb_f Jhghp_e_khh
kdbo b k_evkdbo k_Ilyo k \ukhdhc iehlghKlwxake dljb

| j_oh~ d gZijy ' _gbx d< aZljm~gy_Ilky bl aZ "~hj
kljhbl_evkI\Z ebgbc we _dljhi_j ~Zq + ipbxkmb j dhgk
kms_kl\mxsbo k_ | _¢ dzd ijZ\beh gzZfghlhbf-r \e_
g _gb_\ we_dljbg_kdbo k_lyo gzZijy _gby Zpdbb ijb we
gh\uo jZchgh\ b azf g k_I_c d< wdhghfbgk kdb \u]
ihklhygguf m\_ebqg_gb_f iehlghklb gZ]jmadZd ]hjh"Zo

K lhgdb aj_gby ko f b dhfihgh\db jZkij_"l\ebl_evgl
gZijy _gb_ d< b d< hlghkylky d h~ghiifth deZkkm
jim~h\Zgb_ b ZiizZjZlu gZ d< rdZnu DJM nhidexqZ!l_e
fZlhju baf_jbl_evgu_ mkljhcklI\Z yl\eyxlkyiddtfie_dlgu
guf b ih jZzaf_jzZf g_agZgbl_evgh ij_\hkoh”bldchfhjm~h\:
ljbf_g_gb_ \ k_lyo d< kh\j f gguo DJM bgkrhlh]lh ih
dZq_kI\_ baheypbb dZ[_e ¢ agZqgbl_evghwih\brg | gz~
Ih\ we _dljbg_kdbo k_I_c <ky dZ[_evgZyfZjh~regpby
k_1b d< \uimkdz_Tky \ JN > @

libf _g_gb_ gZijy _gby d< \ jZkij_"~_ebl hevguo k_
ebl i_j_clb gZ [he__ \ukhdbc mjh\_gv we_[dihkgZ[ _¢
e_c \ Jhkkbb

Ebl_jZImjz
Dzjzi_lyg B = Nzc[bkh\bg > E RZibjhiB ijfh_&ihzhhzghxd
we_dljbg_kdbo k_I|_c ih~ j_ ~ > E NZclbkhj\dqzb 2hi +bR"
WG:K + K
IhklZgh\e _gb_ 1jZ\bl_evkI\Z Fhkd\u < iyl hl ] ®HZAo f_
we_dljhkgZ[ _gby ]hjh~Z Fhkd\u gZ i_jbh~ ~h ]hnza
K 1b D< <_dlhj jza\blby Fhkdhikdbx wg j]_kbé&lj =

h\ kim”~ jmd J < Khehih\ d |
'HM <H ©GBM ©FWB?2 \ ] Kfhe._

b
G?DHLHJUC
DHFIE?DKGHC HI

L

Dhevp_ \u_ we dljb
by we _dljbgq_kdbo k_I_
hggh \ukhdhc gZ_" “gh

UL J?R?GBY A:>:Q
BA:PBB DHEVP?<UO K?L?C
K
C
|

db_ k_Ib gqzZklh y\2gXdky j_ar
< |h *_ \j_fy 1zZokz k_Ib h
x wdhghfbqg_kdbf \wllhAgu 2z
K h~rgzZzdh \ ihke &Z\Zjbcgu
heh\guo mqgzZkhrdH\jdhevpZz
b i_j_"~Z\Z_fhc ihagXglb ijb\h~"
hl_jv \ gbo ?s_ h"gdlif k_jv_a

m\_ebqgq_gb_ fh



dhf 1Zdbo k_1I_c¢c y\ey_ |Iky g_dhgljhebjm_fibyghbjdme
fhsghklb m\_ebqgb\zZxsZy ihl_jb fhsghklb W Nx_o w
Bf _ggh ihwlhfm \ kh\j_f _gguo mkeh\byo wdliem2Zl
we_dljbg_kdbo k_I_c hkh[h_ \gbfZgb_ m”oeglyethklp kg
qg_kdbo ihl_jv \ ebgbyo we dljhi_j ~Zq eeghjcr_d

Iky kh\j_f _ggught_-hh* dh

ijh[e_fu \ klzZlv_ ij_»~ Z]Z_
IbfbaZpbb gZ hkgh\ bkihevah\Zgby g_hij M _ezgg
EZljzg 'z Z 1zd" ijb\h~"blky kjZ\gbl_evgZwynazZpgzdl

Ib\ghklb dhfi_gkZpbb j_Zdlb\ghc fhsghklb
J rbf az~Zqm dhfie-dkghc hi

IbfbazZpbb gZ ijbf_j_ 1j_omaeh\hc
k_Ib bah[jZ _gghc gZ-jbk B k
oh~gu_ ~Zggu i_j_""ZgqZ we_dljbqg_

kdhc wg_jlbb ijhba\h~bdky ih h~gh
p_iguf \ha“mrguf ebgbyf <E

Ucnr d< bkihevamxlky- ijh
\h~"Z fZjdb :K r Hf
daf [ Hf df >ebgu ebgbb
b khhi\_1kI\_ggh jZ\gu
/ df / df / df  Jpk BkohrgZy ko_fz k_lk
“dlb\gu_ fhsghklb ¢ ¢ b ontgey Ko_te Ko

c gZ]jmahd khhI\_IlkI\_ggh3 khkIE<ke Bx]I F<I
3 F<l ijb Wg 3 ma_e < ijbgyl aZ [Zabkguc
JZkkfhljbf hilbfbaZpbx jZkij_"_e_gby fhsghkl_c
dhglmj_ quIZ f glh \ maeZo k_Ib az”
dzf b hl ]J_g_jZlhjh\ | mjZ\g_gby m
gu ?keb \ mano aZ"Zgu fhsghklb |
gZevgh_ gZijy _gb_ .
S
J: k
‘ \/§'UH0M
lhkdhevdm j_rZlv azZ~Zqm hilbfZevgh]hbyhlhdh
m~h[g q_J_a fhsghklb \ mjzZ\g_gbyo i_jsgh f d a
kl ¢ ~hfgh b\ h[_ qZklb my%lg, gbc gz
GZoh”bf jZzkij_~_e_gb_ fhsghkl_c \ k_Ib\m#bk
S__ gZbf_gvrbf ihl_jyf Zdlb\ghc fhsghklb
AP — min
ijb \uiheg_gbb h]jZzgbqg_gbc jZ\_gkl\ ihegulfimhsghl
aZdhgm Dbjo]lhnz
-8, +8,+8,,=0,
=83 =S8 +8,; =0,
beb \ h\_s kl\e_gghf \b~r_~"ey Zdlb\guo b jcZdlb\gl
{_P12+P23+PH2:05 =0 +0y+0y, =0,
—-R;—P;+P,; =0, —053=0;+0y; =0.




AZibr_f \ujz _gb_ ihl_jv iheghc fhsghklb \ k_Ib k
\ \b~_
S2 S2 S2
AS = (1, + X)) + 57 (0 + jxgy) + 57— (15 + Jjixys)-
IIOM 1[01/1 IIOM
Fbgbfbabjm_f ihl_jb iheghc fhsghklb k mq_Ihf
j_Zdlb\ghc khklZ\eyxsbo

minAS = mm[ U2 le (1, + jx,) + 2;] Q23 (Tt + Jjxy5) + 13 Ql3 (rn+jx13)}

HOM HOM H()M

Mgl f qglh kbkl_fZ h]ngbq_gbc kh”_j bt g_ba\,
Ilhdh\ ZdIb\ghc b j_zZdlb\ghc fhsghklb b mijZ\Ww _gby
k\h[h~u b j rbf az”~Zgm fbgbfbazZpbb f Ihrhf g_
fgh ' bl_e EZljzg Z

C
Hij A~ ebf Zdlb\gu_ b j_Zdlb\gu_ khijhlb\e_gby EW
hy =ty L, =042-60=2520m,
Py =1y Ly, =0,42-50 =210m,
Fy =1y Ly =0,42-70 =29,4 Om.
X, =X, L, =0,44-60 = 26,4 Om,
Xpy =X, - Lyy =0,44-50 =22 Om,
X3 =X, - Ly; =0,44-70 =30,8 Om.

GZc” _f agZq_gby j_Zdlb\guo fhsghkl_c gZ]jmahd il
O =Py 1804
Oy, =Py, 120, =10-0,4 =4 MBap,
Our = Py 1890, =15-0,4 = 6 MBap,
Qs =Py, 129, =25-0,4=10 MBap.
AZibr_f mjzZ\g_gb_ EZ]jZg Z \ \b"_
L(R,, Py, B3, Q10, Ors, Qo My Ay A Ay ) = 1[2] 0 (T, + jx) +

HoM
2
st + Q23 13 Q13

2
UHOM H oM

+;"1( P]z +st +PH2)+>“2(_E3 _Pzz +PHs)+
+7“3(_Q12 +Q23 +QH2)+7\‘4(_Q13 _Q23 +QH3)

(T + jxy) + (T + jx;3) +



AZibr_f g_h[oh”*bfu_ mkeh\by wdklj_fmfZz
oL 2-0Q,

oL 2-P
== 12 5, —A, =0, =— 5, =2y =0,
0P, Upon 00y,  Ujoy
oL _ 2~2P23 £+ =, =0, oL :2'2Q23 Ly +h, —h, =0,
0Py, Upon 004 Ujou
oL 2-P oL  2-Q
=—Lr,-%=0, =1k, =0,
OP;  Upon 00y, Uy
oL oL
877\”1:_32+I-)23+PH2:0’ Eg:_le+Q23+QHz:0>
oL OL
877"22_})13_1223"’})%13:0’ %:_le_QZS"’QHS:O'
GZc” _f dhjgb mjzZ\g _gby khhi\_TklI\mkSi#o_ ijbe

yf hilbfZevghklb
P, =19,72 MBr, 0, = 7,89 MBap,

P,, = 4,72 MBT, 0,; =1,89 MBap
P, = 20,28 MBr, 0,; =811 MBap,
Ay = 0,08, Ay = 0,03,

A, = 0,10, A, = 0,04.

LZdbf h[jZzahf hilbfZevgu_ agZq_gby i_j 2ddh\ Z
Ib\ghc fhsghkl_c ih dZ *"hc ba ebgbc khhlimfikl\mx:
ihl_jv iheghc fhsghklb k mqg_Ihf i _j ~ZgqbbzZdfb\ghc
\ A gu \

JZkkfhljbf dhfi_gkZpbx \ujZ[hldb j_Zdlb\ghc fhs
eZo gZ]jmadb b >ey mijhs_gby azZz~Zqgb &klZgh\l
JZkq_lgZy ko_fZ bah[jZz _gZ gZ jbkmgd_

Jbk Ko _fZ k_Ib k mqg_Ihf mklZgh\db BJF \ maeZc



Fhsghklb bklhgqgbdh\ j

_QHZ
=-0,, =-10MBap.

{QHPMz =

QHPM 3

MjZ\g _gb _

EZ]jzg Z ijbf_|I

=—6 MBap,

\b”"

Py +0) .
L(By, Py B3, Q125 O35 Qi35 My My Ay Ay ) = —5 (1, + jx,) +

2
P+ 05,

T 2
UIIOM

(T + jxp) +

HOM

13 QH

IIDM

(13 + Jjxp) +

+7\’1(_P]2+P23+PH2)+}"2(_B3 _PzA +PH3)+

_ZdlIb\ghc fhsghklb khklzZ\eyx

(=00 + 053 + Ons = Ouipnin) + M (=015 = O + Ops = Opipass)

AZibr_f g_h[oh~bfu_ mkeh\by wdklj_fmfZz

oL :2'2})12 r, = =0, oL :2-2Q12r12_}\‘3:0’

OP,,  Ujoy 00,  Ujon

oL 2-Pj, d=h, =0, oL :2~Q23 A =0

0Py, UiIOM o 00,53 U?IOM BT ,

oL _22P ry =, =0, oL :Z.ZQBI‘B—M:O,

OP; Uy 00y, Ujoy

oL oL

£_7P12+E)ZS+PH2_O’ £_7Q12+Q23+QH27QMPM2_0’
oL oL

% =—F;—Py+F,; =0, 577»4 ==03 =0y + Oy = Oy = 0.

GZc™ f dhjgb mjzZ\g_gby khhi\_IkI\meagtZ hilbfz
q_gbyf i_j Ihdh\ ZdIb\ghc fhsghklb ih dZ ~fimba ebgt
fm ihl_jv iheghc fhsghklb k mq_lhf i _j ~ZdbbZdIb\ghe

P, 19,72 MBr, 0., =0 MBap,

P,; 4,72 MBr, 0., = 0 MBap

P, 20,28 MBT, 0y, = 0 MBap,

Ay = 0,08, Ay = 0,03,

A, = 0,10, A, =0,04.

JZkkqblZ f ihl_jb zZdlb\ghc b iheghc fhsghkl _c ih
b khhi\_ITkI\_ggh J _amevlZlu jZkgiZ]l&y ey er
ghklb k\_~ f\ IZ[ebpm

AP = le

HOM

2
UHOM

2
QZ‘& 3 + Ql
2

3
Iis»
HOM



AS — Pl; + QIZZ

2
UH oM

:gZeba j_amevlzZlh\ ihdZau\Z_1 qlh \ \ZjbgZgl_ k
kZpb c j_Zdlb\ghc fhsghklb \ maezZo gZ]jmaihle ihl_j
ghc fhsghklb mf_gvrbebkv gz

>ey ZgZebazZ wnn_dlb\gh
ijh\_~_f jZzkg_l j_"bfz b _klI_
]lizffghf dhfie_dk_ 5DVWU:
amevlzZlh\ ij _"~klz\e gz \ IZ

P.+0: )
= 2 = (T + jxy5) +
Usion HOM

) P+ 0] .
(1, + jxy,) + %(Iﬁ*’]xn)-

kib ij_~eh _gghlhb f_Ih~
kiI\_gghlh ibyhdhjBkij_~
LQ KjzZ\gbl_eygZy o.
[e

LZ[ebpZ KjzZ\gbl_evgZy 0Zjzdl_jbklbdZ jzkq_1Z j_ |

Zk % \j_ U;]Eé)fbazbjfér?:rhqgll\Jakgbﬂtészbaz;fgy
S, _kI_kI\_gjg i zjz A

s S gy alot s Lo ¥ IR Sl

EDVWU:LQ \Zgby | k mq_Ihf H %Pygtzgcgj—b'hf
i_gkZpgbh

| j_1h8 F<I

| j_Ih@ F<I

I_j_Ih8 F<lI

I_j_1hd@ F<:j

I_j_1hd@ F<:j

I_j_1h@ F<:j

KmffzZjgu_ ihll_jb
Zdlb\ghc fhsghklb
\ EWI 30 F<I

KmffZjgu_ ihll_jb
iheghc fhsghk
\ EWI60 F<:

—I
o

'gZeba ihemqg_gguo j_amevlZIih\ ihmbhsby - Nk”™_
\h”u
LjZzgabl j_Zdlb\ghc fhsghklb ih dhevp_\uf k_ly
gh \eby | gZ ihl_jb Zdlb\ghc fhsghklb "ewn I]Ihy gb
bkihevah\Zlv mkljhckI\Z dhfi_gkZpbb j_ZdMb\grhc f S
HilbfbazZpby j_"bfz f_Ih~hf djbl_ ijevg\h?_]h ijh]
gby ihalhey | agZqbl_evgh kgbablv ihl_j&\ dhewvp \
mklZgh\db MDJF
Dhfie_dkgzZy hilbfbazpby j "bfz f_Ih~hf djbl
ijh]jzffbjh\Zgby k mq_lhf mklzgh\db MDJFIvha\he
gZbemqrbc j_"bf k_Ib k Thgdb aj_gby ihl_jk ZdIb\gl



Ebl_jzImjz

Khehih\ J < JZpbhgZevgZy nhjfZ aZibkhylyc ebae ft\quoogZjZyg_
gbc >_\ylZzy F_"~ gZmq |l_og dhgn ©JZNplhiwe gdld &gt dzg wle
Ibdza < ol L + F FWB + k
DZjzk_\ > > Khehih\ J < FbgbfbaZpbywidldjybfhskghikd bk\ lyo k
\ukhdhc kl_i_gvx g_h”rghjh~rghklb @mjgZ#e ©We_dljbqg_kl\h?2
Q_jg_gdh\ B > Lbohgh\Z : D jmd KpZkgihilbfbaBhbiy jdkbfz
ijhkl_cr_c we_dljhwg_j]l_Ibg_kdhc kbkl_fuw_ |_Bghlkefpbhyg_j
]_IbdZ b wdhghfbdz k[ Ijm~ ;,,, F_" "nngrmq’g b_Dlgikhg Ndheggb Z e
FWB \' ] Kfhe_gkd_ Kfhe_gkd L
Khehih\ J < Q_jg_gdh\ B > Hij_~_e gblzg<_ pd h &bt h\kul j&Z [in ¢
db j_zdlb\ghc fhsghklb ijb dhfie_dkghc hilbdbphpbkljfubfz w
WG?J=?LBD: BGNHJIF:LBD: BGGH<:PBB = hk[Q,gZmqgg Ijm~"
gZmqgg |_ogbg dhgn NbebZe FWB \ ] Kfhe lgkd K Kfke_gkd
DZ\q gdh\ <1 Khehih\ J < :elhjblf dhdzepbdkghchhhilowe _dljh
g_jl_Ibg_kdhc kbkl_fu k bklhevah\Zgb f hihPh[dgud- dj'brh ib_
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