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< \en ]lim~rgy jhdm ij_ab”e}x ijZ\eeggy Q_j¢
h[eZzkgh€ hjl]ZgeaZp+€ GZpehgZevgh€ kieedb djZ}ac
ijhlhdhe < \e~ ebklhiznrz jhdm

K_eygkl\h Q_jdZsbgb \ “h[m MdjZz€gkvdh€ j_\hex

ii  Al<jgbd “hdmf_gle\ o fZl_jeZees\ Mihjy~ L :
K < Dhjgh\_gdh < F F_evgbg_gdh X = 1ZkeqgZ
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M af[ejgbdm \fes _gh ~hdmf_glb « fZl jeZeb sh \bk
mqgZklv k_eygkI\Z £ gZcgbk_evgerh€ \_jkl\b ex*ghkle
j_\hexpecgbo ijhp_kZo * ji jhadjb\zZxlv hkh][
Z]jZjgh€ iheelbdb IhlhgZkgbo mjy~e\ 1Z klZ\e_ggy ~h
gZk_e _ggy djZx Him[eedh\Zge "hdmf_glb \e~h[jZ ZxI\
iheeslbpe ©\h}ggh]lh dhfmgeafm?2 €0 mqzZklv m ih\klzZg
[hjhlv[e aZ mdjZz€gkvdm ~_j Z\geklv

Dgb]Z jhajZzoh\ZzgZ gZ gZmdh\pe\ \bdezZz”Zqe\ |
kim~_gle\ Z 1Zdh" rbjhdbc azZ]Ze gblZges\ yde ijZ]g!
icagZlb eklhjex jergh]lh djZx » MdjZ€gb @&J«tghd i~]hlF
a " _j[xr_lghx I_fhx ©K_eygkl\h MdjZz€gb aZ mfh\ k
iheelbggbo ihljykegv 1Z khpeZevgh _dhghfeqgbo |jZ¢
i_jrh€ 1j_Ilbgb OO kIl & ghf_j ~_j Z\gh€ j_}kljZpe€ 8
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ljhihgh\Zgbc m\Zae+ gblZge\ a[ejgbd "hdmf_qgle\ |
ijbk\yg_gbc j*qgx MdjzZz€gkvdh€ j \hexpe€ +
azZ f_Im ihdZazlb ijhp_kb |Z ih"e€ sh \e"[m\Zebk
Q_jdZsbge £+ mgedZevghfm eklhjbdh dmevimjghfm j_]e
agZgghx fejhx mhkh[ex} mdjZ€gkvd_ k_eh ~h[b j_\h

A\_jg_ggy kzZf_ ~h k_eygkvdh€ |_fZlbdb ijb mdeZ
amfhle_g_ Ibf sh ozZjzdl_jghx jbkhx j_\hexpecgbo |

ji [meh lekg_ ih}*gZggy gZpehgZevgbo IZ khpe
yde nhdmkm\Zebky gZ ihklZle mdjZ€gkvdh]lh k_eyg!

iheelbggbo kbe sh ij_I_g"m\Zeb gZ iheelbgqg_ e*™_]
hkh[eb\h gZ \eZ”m fZeb \ Ilhc gb egrbc kihke[ \bjerm
ijhle_fm

K_eygkl\h [meh \bagZgZevgbf gbggbdhf j_\hexp
0Zjzdl_j j_\hexpe€ a hkh[eb\hx kbehx \by\b\ky gZ
kdez”e gZk_e_ggy ydh€ k_eygkl\h fZeh Z[khexlgm |

'liZjg_ a_f_evg_ iblZggy Mmidjle ZbkdZ2xn \«~
kzfhlh ihqgzldm j_\hexpe+€ « aZebrZehky p_gljZevghb
j_\hexpecgh€ ~h[b GZ ihqgZzZlhd jhdm g_cfh\ejgh

gZ a_fex 1Z ih~rzZIdh\Z aZ[hjlh\Zgeklv k_eyg af_qgrb
a_fe_\hehneggy aZ]Zevgbf klZeh am[h'eggy gZk
aZlhkljx\Zeh khpeZevge ijhlbjegqqy « j_\hexpehgm\Zet
K_eygb a ihgzldhf j_\hexpe€ kih*e\Zebky fZlb [ee
jZomghd i_j _jhaih®eem ihfesbpvdbo \heh”egv P_ ]h
jhdb j_\hexpe€ gZfzZ]Zebky ih k\h}fm jha\fyaZlb mke
kbeb sh ijboh”beb ~h \ez~b \ [Z]ZIlvho \biZ*"dZo g
kljefdbf jha\bldhf ih~ec

G_ “hq_dzZ\rbkv hgedm\zZgh]h jhal\fyaZggy iblZg

k_eygb a gzZzklzggyf \_kghb jhdm ihgzZeb ~eylb ki
aZohiexxgb ihfesbpvde a_fee A« agZqgbf aZieag_g
jhdm ijhlhehkbezZ i_j_"~Zqm a_fees k_eygZf P_gljZz

\leeblb \ "blly pe iheh _ggy g_ \"Zehky * gZklmiZek
\eckvdZz

A ijboh~hf ~h \ez”b | Kdhjhiz~"kvdh]h \e~gh\
ijb\ZlgZ \eZkge+klv gZ a_fex a[_j*]lZezZky ~_j Z\gZ fh
geyde aZdmie\es ihaz ~_j Z\gbf oees[gbf [xjh g_ 7
= _lvfzgkvdz Z~fegekljZpey jZahf a gef_pvdbf dhf
azZijh\zr""m\ZeZ ijbfmkh\m ijZpx gZ ihfesbpvdbo a_fe



=_lvfzgzZim [Z "e€ gef_pvdh€ hdmiZpecgh€ \eZ”b \bd
g_\"h\he_ggy gZk_e _ggy djZzx yd_\beb\Zehky m \e*
a[jhcgbc hiej 1Z ih\klZggy

G_ agyeZ khpeZevgh€ gZijm]b gZ k_ee« « Z]jZjgZ ihe
>pbj_dlhje€ ydZ [meZ “hkblv kdeZ”~ghx « kmi_j_geb\hx
ihimeeafm ~h dhgk_j\Zpe€ ekgmxqgh]h klZgh\bszZ >h Ih]l
[mezZ i_j_j\ZzgZ gZklmihf ~_gedegpe\ Z ihlef [eevrh\bde

;eevrh\bpvdZ \ez”Z \ Z]jZjgec kn_je NeyeZ f_Ih"hf
dhfmgeafm?® kljb g_f ydh]h klZeZ ijh*jhadezZ”"dZ ydZ
\bemqg_ggy m gZk_e_ggy ©ebrde\2 a_jgZ 1Z «grbo ijh”*n
"ey Q_j\hgh€ Zjfe€ 1Z ijhfbkeh\bo p_glje\ Jhke€ ;eevr
k\Z\eevgh g_ jZomxqgbkv a "mfdhx k_eyg [eevrekly
hrghhke[gh ijZpx\ZIb gZ k\h€c a_fee P_ ijhlbjeqqy fe
k_eygkl\hf ijba\_eh ~h g_[Zg_gh]lh ~h lh]lh azZ]hklj_g
k_eyg aZ k\h€ +gl_j_kb

K_eygkvde ih\klZgkvde aZ]lhgb [hjhebky ijhlb mke
h[f_"m\Zeb €o0ge* ijZ\Z :e_gZcaZi_deesrhx [meZ ijhlb"e
\ez”re K_eyghb djzZx \e~ kZfh]lh ihqZldm j_\hexpe€ [m
jmrecghx kbehx €€ ih"ec gZ Q_jdZsbge <hgb [meb hj
<eevgh]h dhazpl\Z kl\hjbeb « ~h hklZggvh]lh mljbfm\Ze
Oheh”ghyjkvdh€ j_kim[eedb £ kZfh\jy*gh€ |_jblhje€ ¢
gec mdjz€gkvdm ~_j Z\geklv k\hx a_fex ¢ \hex K_
ierljbfZeb e« \keeydh ~hihfZ]Zeb mqzZkgbdzf ]_jh€qgh
Abfh\h]h ihoh™m :jfe€ MGJ ydbc ijhcrh\ |I_jblhje}x Q_]j

M al\fyadm a- jeqqyf MdjZz€gkvdh€ j_\hexpe+€
eklhjey Q_jdZsbgb j_\hexpecgh€ ~h[b ijb\_jlZ} hkh[etk
ijZ]1g_ggy jharbjblb agZggy ijh px \edhihfgm ~ey mdj
gZjh” m klhjegdm e<klhje€ Pvh]h i_jeh”m IhjdZebky \ o
a[ejgbdZo « jZger_ h~rgZd ie”[ej “hdmf_gle\ o fZ|_jeZe:
\ gbo ghkb\ a\m>_gbc azZzZg]Z h\Zgbc ozjzdl_j |
I_g”_gpecgbf « ie”reZrlh\Zgbc ie” iZge\gm «~_heh]ex
ieroh”e\ \ eklhje€ k_eygkl\Z djZx aZebrZehky [Z]ZIh ijh
ieyf2 o« aZfh\qgqm\zgyv

<boh”ygb a pbo h[klZ\bg i<*]hlh\e_gh af[ejgbd ~h
fZl_jeZees\ O©OK_eygkl\h Q_jdZsbgb \ "h[m MdjZ€gkvd

+ ji @ Ch]lh "hdmf_glZevgm [Zam klZgh\eylv
e fZl jeZeb GZc\Z eb\ere k_j ~ gbo + mge\_jkZeb MF
aZke”rZgv jer_ggy IZ *bj_dIlb\b Im[_jgkvdbo ih\elh\bo
keevkvdbo hjl]Zge\ \eZ”b « k_eygkvdh]h kZfh\jy"m\Zggy
ZljZjgh€ iheelbdb Z 1Zdh” ImfzZgelZjgh€ kn_jb k_eZ



<ke "hdmf_glb ¢ fZl_jeZeb a[*jgbhdZ ih"Zxlvky m o
ihjyrdm ;eevreklv “hdmf_gle\ im[eedm}lvky ih\gekl:
\bly]Zo qb kdhjhgq _gge <hgb i*”e[jZge a jeagbo " _
nhg”e\ ]Za_| hdj_fbo \b~Zgv IZ ihi_j_"~geo0 a[*jgbd
pec ijh[e_fe Djef Ih]h m a[ejgbdm \fes_ge kleleb
Ahdmf_gle\ JZa_I| ebkle\hd 1Z egrbo fZl_jeZee\ i_jeh

Hkh[eb\hkle "ZIm\Zggy ~hdmf_qgle\ o fZI_jeZee\ ¢
I_dklmZevgbo ijbfeldZo gb ihagZgdhx ©g_ jZger_2
i_\gh]lh gbkez Z[h \dZam}lvky leevdb jed GZa\b g:
\hehkl_c ih\ele\ I1Z Im[_jgec ih*Zgh aZ IhlhgqZkgbf Z*
|_jblhjeZevgbf ih*eehf

L_dklb “hdmf_qgle\ o fZI_jeZees\ im[eedmxlvky fh\l
aZ kmgZkgbf ijZz\hibkhf Ze ea a[_j_ "~ _ggyf klbex \b
hkh[eb\hkl_c gZkm LjZieyxlvky g_\"b\Zges gbge Z[h
e~ 1_dklhf dhgh]lh "hdmf_glZ « fZl_jeZem \fes_gh e_
Zjoe\m ghf_jhf nhg”m hibkm KkijZ\b aZagZq_ggyf

GZ gZrm "mfdm ijhihgh\Zgbc a[sjgbd “hdmf_qgls'
a *klhje€ k_eygklI\Z djzx \ “h[m Mdjz€gkvdh€ j_\he
ji kijbylbf_ Zdlb\eaZpe+€ "hke+s”~ _gv fbgmeh]h djZz
kn_je Z]jZjgh€ eklhje€ Kih”e\Z}fhkv sh ~"Zg_ \b"Zgq
kijbcgyl_]ljhfzZz~rkvdeklix : \fes_ge \ gvhfm ~hdmf_glb
klzgmlv ~h[jhx i*~fh]hx gZmdh\pyf \bdez"zZqzf
klm~_glzf Z 1Zdh® rbjhdhfm aZ]Zem qblZgs\ mke+f o
icagZlb eklhjex jergh]lh djzZx « MdjZ€gh

< F F_evgbqg_gdh



K < Dhjgh\_gdh
Ahdlhj «klhjbggbo gZmd ijhn_khj

K?EYGKL<H + JMR1CG: KBE: MDJ:2GKVDH?2
J?<HEXP12 + i

< eklhje€ dh gh]lh gZjh*m } jm[s ge ~Zlb ih"e€ y\b
>ey mdjZ€gkvdh]lh gZjh"m gZ ihgzZldm OO kl k\h}je~gl
klzeZ MdjZz€gkvdZ j_\hexpey * ji A hley"m gZz
I1Z dZj*bgZevgeklv afeg ydbo aZagZ\ Ilhl]hgZkgbc mdj:
i*" gZk j_\hexpecgbo ihljykegv ihgZldm OO klhe-«lly
i_j_[m\Zeb 1Z i_j_[m\Zxlv m nhdmke ihklecgh€ m\Z]b
azZlZehf gZmdh\pe\ ahdj fZ <hgb [meb « aZebrzxlv
ihklecghlh h[]h\hj_ggy ~bkdmkec \b\g_ggy AZ i’
< < _jklIxdzZz m [« jhdb \ MdjZz€ges a pe}€ | _fZlbdb [r
[ebavdh Ahdlhjkvdbo « dZg”b~Zlkvdbo “bk_jlZpec
fhghljZznec gZmdh\bo klZl_c gzZ\qZevgh f_lh*"bggh€
_gpbdehi_~bggh€ ee<l_jZImjb > @ AZ ~"Zgbfb sh gz\|
m * 0 jj \ Mdjz€ge him[eedh\Zgh ihgz" g.
gZmdh\h ihimeyjgbo \b”rZgv fhghljZnec klZl_c ihk:
klhkmxlvky eklhje€ MdjZ€gkvdh€ j_\hexpe€ > @ LZ
egl_j_k "h aZagZq_gh€ ijh[e_fZlbdb h~ghagZqgh
ZdlmZevgeklv

<h”~ghqzZk ihijb kijz\*e ©j_\hexpecgbc [mf2 sh fZ
fekp_ m kmgzZkgec mdjZz€gkvdec 1Z jhkeckvdec eklhjer
Amfdm g_ \ke Zki_dIb IZdh]h [Z]Zlh\bfejgh]lh y\bsZ vy
j_\hexpey * ji \bk\ele_gh ih\gh 1Z je\ghfejgh
kbimzpey a h”gh]h [hdm } peedhf ijbjh*ghx a mjZom\
egnhjfZpecgh]lh ihl_gpeZem Jeb[bggh]lh khpehdmevIimjgl
klZeb j_\hexpecge ih*"e€ Z a egrh]l]h + ZdImZee+sam}
ih"Zevrbo gZmdh\bo ihrmde\ Ahdj_fZ g_a\Z Zxqb g
gh\elgx eklhjeh]jZneqgm kiZ~ sbgm ij_"klZ\e_gm gZijZ
kmgzZkgbo mdjz€gkvdbo > @ |Z jhkeckvdbo mg_gbo >
gZmdh\bo nhjmfe\ sh ijh\h*ylvky mdjZ€gkvdbfb 1Z j
zZzdz~_feqgbfb mklZzgh\zZfb \bsbfb gZ\gZevgbfb az
ZdImZevgbf aZebrz}lvky dhgp_ilmZevg_ hkfbke ggy
j_\hexpe£€ + i

;_jmgb ~h m\Z]b aZagZq_g_ \bs_ \\Z Z}fh aZz
"hemqblbky “h h[]h\hj_ggy |Zdh]h [Z]Zlh\bfejgh]h khpe
I1Z <klhjbgghlh y\bsZ yd MdjZz€gkvdZ j_\hexpey |



aZijhihgm\zlb g_ ij_l_g"mxgb gZ <klbggeklv \ hklZz
Z\lhjkvd_ [Zq_ggy hdj_fbo zZki_dle\ pvh]h <klhjbqgg
>hljbfmxqgbkv IjZ~*bpec i_j_" \bdezZ~hf hkgh\gh]h
\bagZgbfhkv ea aZkzZ”~gbqgbfb iheh _ggyfb sh]
g_ihjhamfegv :\lhj ih*eey} ~mfdb Ibo <klhjbd:
h[% jmglh\Zgbf \\Z ZxIv \"b\Zggy | _jfegm ©MdjZ€gkv
ih Ajm]_  Z\lhj h~rghklZcgbc a Ibfb <klhjbdZfb dhlj
j_\hexpex \WZ Zxlv h~gbf ea gZc[eevr \Z eb\bo ki
NjzZzfZlbggbo i_jeh”e\ \ eklhje€ mdjZz€gkvdh]lh gZjh*m \
MdjZ€gkvdm j_\hexpex } *hklZlgvh ie”rklZ\ "ZIm\ZIb
ih g_I\_jl_ MdjzZz€gkvdZ j_\hexpey [meZ ihjh"" _gg
j_\hexpe€ \ Jhke€ <h~ghqzZk amfh\le _gZ jhaizZ”h
fi_jkvdh]h hjl]Zgeafm jha\b\Zxgbkv MdjzZz€gkvdz j_

jii 9Z[meZ \bjzZzagbo kzfh~hklzZlgeo nhjf i_j_I\h
hdj_f_ kzfh~hklzlg} y\bs_ Klhkh\gh @h\lg_\h€ j_\h
Mdjz€gkvdZ IZ @h\lg_\Z jha\b\Zebky iZjZe_evgh -
« fZeb ihlm ges \aZ}fh\ieb\b > * @

Kihkh\gh ihjmr_gh€ m klZlle |_fb gZ gZrm ~mfc
kemrgbf 1Z h[%jmglh\Zgbf jhamfeggy MdjZ€gkvdh€ |

il yd [Z]Zlh\bfejgh]lh peeckgh]lh sklhjbggh]lh IZ kh
y\bszZ H”rgzZd \\Z2"Z}fh sh k_j_"» mkeo €€ dhfihg_gle\
[m\ k_eygkvdbc <e”ih\e~rgh Zdlb\gbf km[f}dIhf MdjZ#

+ jii [meh k_eygkl\h P_ 7~Z} gZf ie"klZ\b ]h\
k_eygkvdbc o0zZjzdl_j MdjZz€gkvdh€ j_\hexpe€ <h”ghqg
Ihfm sh MdjZz€gkvdZ j_\hexpey * gZpehgZevgh ~_fhc

lh i_jr_ k_eygkl\h gbk_evgh ~hfegm\Zeh m
mdjZz€gkvdh]lh khpemfm AZ]Zevgh\e~hfh sh ~h j_\he
ofi_je€ JhfZgh\bo klZgh\beb jh[elgbdb Z + k_eyagt
ebr_ Gz~"geijygkvdec MdjZ€ge a feg \kvh]h gZk_
k_eygb Ih Ajm]_ Exlg_\e ih"e£ j ghkbeb ehdZe
hkdeevdb \e*[m\Zebky m \_ebdbo feklZo % ijhfbke
Kijz\'gy k_eygkvdZ j_\hexpey jhaihqZeZky \eeldm
AZ ie"jZomgdZfb < DjZkegZ Ih]lhjeg \e*"[mehky
\bkImis\ > @ H~"gbf ea €€ ZdIb\gbo km[f}dle\ kIZ\
rbg_ees ©ex”"bgZ a jmrgbp_x2 Dhebrge khe”ZIlb ih
j*"ge k_eZ [meb dzZlZeecaZlhjhf k_eygkvdh€ j_\hexpe:
\bklmiZeb egepeZlhjZfb nhjfm\Zggy fekp_\bo k_eyg
\eZ”b > @

lh 1j_1} kzZf_ \er Th]lh \ ydbc kihke[ |Z gb egrzZ \e.
ZljZjg_ iblZzggy aZe_"Zeh €€ iheelbqg_ fZc[mlly O



k_eygkl\Zz a [m*v ydhx \eZ”hx [Z]Zlh \ ghfm \bagZqg2z\
gb ~_kljmdlb\gm kijyfh\Zgeklv kmkieevgh iheelbggh€

k_eygkl\Zz ydzZ ihjy® ea i_j_[*]hf ih”~ec gZ njhglZo
j_amevlZle ¢c \bagZqbeZ negZe MdjZ€gkvdh€ j_\hexpe€
IZ ihjZzadb P_gljZevgh€ JZ"b =_IlvfZgZIm >bj_dlhje€ |

kbe le\*gy Jhke€ jzZ~rygkvdh€ \eZ”"b agZqgghx fejhx [r
k_eygkvdbf nzdlhjhf > @

lh g_IV\_jl_ mijh”"h\" mke}€ MdjZ€gkvdh€ j_\hexpe
k_dlhj _dhghfedb aZebrzZ\ky gZc\Z eb\erbf Z nzZdlbqg
AT _j_ehf ihklZqZggy ijh*h\hevgbo Ih\Zje\ "ey \keo Zgl
mqgZkgbde\ j_\hexpe+€ |Z ]JjhfZz~ygkvdh€ \ecgb Z k_eyg
gb g_ }"bg_ fZkh\_ ~° _j_eh ex”kvdbo j_kmjke\ "ey
nhjfm\Zgv jeagbo iheeslbgqgbo j_"bfe\

=ei_j[heeaZpey pvh]h Zki_dIm j_\hexpe€ gZ gZ
ijZ\hfejgZ » a hley"m gZ fZkrlZ[geklv ydekgeklv jZ"bd:
sh fZeb fekp_ gZ k_ee« ie®” qZk kmkieevgh iheelbggbo ih
OO kI < eklhjeh]jZneqgec |jZ"bpe€ kmkieevgh iheelb
degpy O10 % ihgZldm OO kI ml\_j*behky g_h[% jmgll
Amfdm jhamfeggy k_eygkl\Z yd eg_jlgh€ ijhfhgZjoeqgh
dhgk_j\ZIb\gh fbkeygh€ khpeZevgh€ \_jkl\b sh g_
kzfh~rhklzlgef Zdlb\gbf km[f}dIhf eklhjbgqgh]lh ijhp_km
k_gke pvh]l]h keh\zZ Hq_\b”gh sh IZd_ jhamfeggy Kk
g_ih\ghpeggh]h mqgzZkgbdZ kmkieevgh iheelbqggh]h I.
_dhghfeggh]lh “blly amfhlex\Zehky mjy~*h\hx ijhl_dpeh
iheelbdhx sh”h gvh]h gZijbdegpe O10 * gZ ihgZldm O

M ihr"Zevrhfm «*_x k_eygkvdh€ f_grh\Zjlhkle gZ I
\ayeb [sevrh\bdb > @ Gbfb [meh jhajh[e_gh dhgp_ip
yd khxagbdZ ijhe_IZjeZlm m [hjhlv[e aZ k\ele_ fZc[1
]_1_fhghf ijhlhehrm\zZ\ky ijhe_1ZjeZl ydhfm ge[blh g
\I[jZgZlb hdjef \eZkgbo dZc"Zge\ > @ GZlhfeklv k_eyc
yd km[f}dl a ©*\h€klhx ikboheh]es}x?2

M [m”Av ydhfm jZae+ k_eygkl\h ~ey ogl_e_dimZe-\
ihgzZldm OO k|l aZebrZehky g_icagZgbf P_c ©Ygmk
[*evrhkle IThlhgZkgh]h khpemfm klZgh\b\ h[f}dl « ij_~f
[mMm*mqgb ©jegqgqx m kh[e?2 ydm gZfzZ]Zebky a[Z]gmIb ijl
a”_[+eevrh]h g_\eZklb\e oZjzdl_jbklbdb gZfZ]zZxqbkv n
m \e~hfe IlhlhqZkge fh™_ee |Z ko_fb <eZkg_ i*agZggy
kzfhlh k_[_ g_j_a chfm \eZklb\s hagZdb g_ \**[mehk

Hr"gZd kmkieevgh iheelbggZ ZdlIb\geklv k_eygkl
MdjZz€gkvdh€ j_\hexpe€ * jj dZj*bgZevgh “bkhc



\jZ _ggyfb 1Z my\e_ggyfb ijh k_eygkl\h sh ~hf.
IhlhqzZkghfm «gl_e_dimZevghfm ijhklhje M\Z gbc Zg
ihrec ihgzZldm OO kI i_j_dhgeb\h azZk\e*gm} jZ"t
iheelbaZpex k_eygkvdh€ k\erhfhkle sh agZcreh k\h}
©<_ebdec k_eygkvdec j \hexpe€2 azZihgzZldh\Zg-c
ih]h~""m}fhky a ijh_dlhf jhajh[e_gbf < >Zgbeh\bf
k_eygkvdh€ j_\hexpe€ + ji Shijz\»Z yd gZ gZ|
h[]h\hj_ggy ihlj_[m} \_jogy ojhgheh]eqgZ f_"Z ijb
mdjZ€gkvdbo j_Zevghkl ¢ G_ \bdebdzZ} kmll}\bo aZzi
I_ sh k_eygkvdbc jmo ihgzldm OO kI = Jeb[bgg
j_\hexpecgbo IjZgknhjfZpec sh aZagZeb MdjzZ€gZ |
N _kylbjegqy OO kI KZzZf_ gZ lee k_eygkvdh€ j_\hexy
egre j_\hexpe+*€ £ gZpehgZevgh ~_fhdjZlbgge khpeZ
Ilhsh K_eygkvdZ j_\hexpey \ MdjZ€ge 1Z Jhke€ =
k_eygkI\Z gZ h[f}dIlb\gbc \eZklb\bc mkef jha\bg_gbf
i_j\bggh]lh gZdhibgq_ggy dZislZe+\ aZ jZomghd am[h"”
m degp_\hfm j_ameviZle £ chlh eed\e”r"Zpe€ ie” \ieb
pbleecazZp+s€ =heh\g_ ]Zkeh 1Z f_1Z k_eygkvdh€ j_\
ijZ\h \eevgh ]hkih~Zjx\ZIb gZ gec? > @

MgzZklv k_eygkI\Z m j_\hexp-€ * ii €€ rbj
geklv jz~bdZee+af k_eygkvdbo \bfh] i**I\_j*"beb ob[g-
iheelbdb k_eygkvdh]h ijhl_dpehgeafm AZ jeagbfb
eklhjbde\ mijh~h\" + ji m Im[_jgeyo ebr_ [/\j
Jhke€ [meh agbs_gh = Ibk "\hjygkvdbo fZ}Ide\ s

\eN €0gvh€ aZ]Zevgh€ gbk_evghkle GZc[eevr_ €
m KZjZlh\kvdec KZfZjkvdec LZf[h\kvdec Dmjkvdec
]m[_jgeyo > @ <hk_ghb j [*evr_ iheh\bghb
/I\jhi_ckvdh€ Jhke€ ijZdlbggh \ke j_]ehgb \ ydbo
ihfesbpvd_ a_fe_\heh”eggy [meh hohie_gh ihemf{
ih\klzgv AZzZ ~Zgbfb sh gZ\h”blv < >Zgbeh\ m

k_eygkvdbo Zglbmjy~h\bo \bkImie\ m j

> @ K >m[jh\kvdbc dhgdj_Ilbam} €0 aZm\Z m
\_j_kg- j 9ZjZoh\m\Zehky k_eygkvdbo \bkln

i = > @ AZ - JZomgdeb K Kb”_evgbdh

j gqbk_evgeklv k_eygkvdbo \bklmie\ ihje\gygl

j ajhkezZ m JZab > @ ljh fZkh\eklv k_evy
]h\hjblv gbk_evgeklv €ogeo mgZkgbde\ AZ i*"jZomg
a feg "bl_ee\ kee hohie_gbo aZ\hjmr_ggyfb \
ebr_ k_eygb Gz~ "rgeijygsbgb klZgh\beb sh ~hje

feg hke[ Z[h ihgz~" mdjZz€gkvdhlh k_eygkl\zZ >



a_fe_jh[kI\Z H /jfheh\ ih\erhfeyxqgb fi_jZIhjZ ijh fZ]
k_eygkvdbo Zglbmjy~h\bo \bklmie\ |Z afekl k_eygkvdb

] ibkz\ sh \ Jhk+€ jhaihgZeZky k_eygkvdz \.
ihfesbde\ aZ i_j_~Zgqm \ke}€ a_fee Ibf olh €€ h[jh[e
ih\klZebo « [meZ «*_y gZe_"ghkles \ke}€ a_fee k_eygZf
fegeklj Fbdhee 11 > @

AZagZqg_gZ \bs_ Zdlb\gZ kmkieevgh iheelbggZ ihab
klzeZ ijbgbghx Ihlh sh e_clfhlb\hf \gmljergvh€ iheeslbc
mi_j_"~j_\hexpecg_ ~_kylbeelly klZeh ihdjZs_ggy fZIl_j
ijZ\h\hlh klZgh\bsZ k_eygkl\Z KZf_ gZ \bjer_ggy pvh
kijyfhim\ZezZky ~eyevgeklv ijhmjy*h\bo dhfekec I1Z DZJ[*g
K <ell_ | KlhebiegZ GZijbdez” K <ell_ [m\ peedh\l
Ilhlh  sh ©Jhkey } ~_j "Z\hx ©fm bpvdhx? hkdeevdb
jhkeckvdh€ a_fee \k_ fZc[mlg} jhkeckvdh€ a_fee \ky el
e fZc[mlgy Jhke€ ih\fyazZgZ ]Jheh\gbf gbghf a «gl_j_k.
dmevimjhx k_eygkl\Z 1 ydsh g_a\Z Zxgb gZ lhc "Zoeb
fb azjza i_j_"b\z}fh y \k_ 1Zdb i_j_dhgzZgbc m lhfm
\_ebd_ fZc[mlly sh Jhkey a mkeo pbo g_sZklv sh \hg
gZ “Zev [m”~_ i_j_"b\Zlb \bc”_ a mkeo pbo g_sZklv i_
\_ebdhx Ihyi_j_dhgZgbc m Ihfm sh kzZf_ Ihfm sh y \e
k_eygkl\h \ejx m ch]h k\elh\_ agZq_ggy m “heyo gZrh

@

M IZdbc kihke[ \ MdjZ€gkvdm j_\hexpex +
k_eygkl\h m\ecreh a i_\gbf “hk\e~hf ih\_~egdb ZdIb\gt
eklhje€ G_"ZjfZ ijZzdlbggh \ke [_a \bgyldm iheelbgge ki
sh [hjhebky aZ \eZ"m \ MdjZ€ges m jhdb j \hexpes€ \\Z
[ZahVhx \_jkl\hx ijhihgh\Zgbo gbfb fh”"_e_c ~_j Z\g
GZijbdez”® gZ i_j_dhgZggy F =jmr_\kvdh]h j_Zeesam\.
N Ze kijZ\_"eb\hklea anrZlg_ leevdb k_eygkl\h < h~ge
klhkh\gh pvh]lh \eg aZm\Z b\ ©=heh\ghx i**klZ\hx k
MdjZz€gb s_ ~h\]h dheb g_ azZ\ke*b [m”_ k_eygkl\h < ¢
€€ [mM"m\Zlb < ~h\]e gZkb gZrh]lh ~“hk\elgvh]lh “b\hl:
ih\lhjyeb sh \ k_eygkl\e « leevdb \ k_eygkl\e e_"blv
mdjZ€gkvd_ \e"jh"" _ggy * \aZ]Zes [Mm*mqgqbgZ MdjZ€gh
010 klheelly mdjZz€gkl\h « k_eygkl\h klZeh ge+[b kbgl
gZkm yd mke egre \_jkl\b ajZz”beb k\hx gZpehgZevg:
g_jiZ\ky \_kv fZl_jeZe "ey gZpehgZevgh]h [m”~e\gbpl\
ihdeZeh \hgh k\h€ gzZz~«€ MdjZ€gZ afh _ \klZlb leevdb
k_c kdbg_gbc m [_ah”gx ielvfb ¢ g_k\e«*hfhkle IblZzg k_
ahjm « kbeb h[kljb _gbc a k\h}€ iheelbqgh€ c gZpehgZ



Kzfkhg Lj_[Z [meh leevdb ih”"Zlb chfm kx gm~hl\hjgm
leevdb " mk_ oh”m g_ [meh [h kl_je] ch]h ibevgh klh]he
j_“bfm2a > @

<h”ghqzZk k_eygkl\h m jhdb MdjZ€gkvdh€ j_\hexrg
©iheelbggm ijh]jZzfm?2 aZzZijhihgm\Zeh \eZkgbc \ZjeZ
_dhghfeqgh€ 1Z kmkieevgh iheelbggh€ fh”_ee+ ijbcg
Kemrgbfb klhkh\gh pvh]lh } fejdm\Zggy < <bggbqg_gc
khpeZevgh€ ijbjh”b k\h}€ j_Ze<kl <eg hpegx} y\bs
N Zevgec fh eb\ec pegghklb Z a ihlJey m j_Ze\
dhjbkghkle2 > @ Yd kemrgh aZzm\Z m} kmgq.
< Ehah\bc <"~ _heh]ey k_eygkI\Z i_jeh*m MdjZ€gkvdl

jii l*kgh ih\ffyazgzZz a chlh my\e_ggyfb ijh Z]jzZj
ijh ~_j°Z\m \eZ”m 1Z ijZz\h ijh jhev k\h]h klZgm
kljmdImje 1Z “blle kmkieevkI\Z > * @ <jZoh\
I_ sh [mlly \bagzZqgZ} k\e~hfeklv fb khee~Zjge a <
sh <~ heh]ey k_eygklI\Z gzZzkzfi_j_" \bagZqZeZky
kihkh[hf [mlly \bjh[gbghx "eyevgeklx hkfbke_ggyf
kbkl_fm pegghkl_c hlhgmxgh]h k\elm M p_glje 1Zdh€
m jhdb MdjzZz€gkvdh€ j_\hexpe€ i_j_[m\Zeh kihdhg)\
©a_fee |Z \hee? Pe "\Z ihgylly [meb lekgh \azZ}fhih\ 1Ty
k_eyg |z fZeb "ey gbo kZdjZevg_ agZq_ggy M lzd
dhgklZIm\zZlb sh \kx kdezZ~geklv kmkieevgh iheelbc
\az}fbgb a \eZz"hx k_eygb jhamfeeb |1Z kijbcfZeb
ZljZjgh ijbjhrghlh [mlly > @

Djef Ih]h klZ\e_ggy k_eyg i_jeh m MdjZ€gkvdh€ |
gb egrh€ \ezZ”b g_ [meh klecdbf 1Z h~ghagZqggbf :o¢
ih\e"hfe_gv jha\«~db [*ebo i_j_dhgm} sh gZ\elv m f_".
iheelbqge gZkljh€ k_eygkl\Z gZijbdez” klhkh\gh >h
jeagbebky qgZkhf ~"ezZf ljZevgh ijhlbe_"gh Ahdj_fZ n
Db€\kvdh€ Im[_jge€ qeldh kihkl_je]ZezZky ]jZ~"Zp-
]_hljZneggbo hagzZdZo M IzZ}fghfm [eeh]\Zj*eckvdhfm
ijb\h"m aZagZqZehky sh ©gZk_e_ggy i*\gegqgh€ qZ
mje\gh\Z" _g_ kihdecg_ o0oZaycgh\bl_ <hgh hqgedm}
\eZ"m sh “halhebeZ [i_j_clb ~h fbjgh]lh "blly« kbfiz
"h >h[jh\hevgh€ Zjfe€ m pec qZklbges Im[_jg+*€ ihagZq
k\erhfhkle fepghkle 1Z Jeb[bgb « I*\"_ggZ qZklbgz
Q_jdZkvdbc ih\elb £ ihagZq_ge* ih\klZgkvdbf "mohf
[mglZjkvde gZkljh€ ghkylv 0zZjzdl_j _e_f_glm ikbo
KIZ\e_ggy “h >h[jh\hevgh€ :jfe€ hgedm\Zevg_« I*\*_g
Db€\sbgb = LZjZszZgkvdbc Mfzgkvdbc A\_gblhjh”~kvd



| _jblhjey 1ZdZ kh[e ~_j Z\Z \ ~_j Z\» ydZ g_ \bagZz}
\eMbdeZ \e® [m~v ydh]l]h mdeZ”m “blly« m gZk_e_ggy
i*\lhjZ jhdm a\bdeh ~h ihklecgbo ih\klZgv 1Z afegb \ez”
hjblJegZevgZ ikboheh]ey £ ikboheh]ey ©kfmlgh]lh \j_f_g

a\ @

LZzd kZfh \hgb jeagbebky gZ\elv m f_"Zo h”gh]h ih\e
A\_gblhjh~kvdbc ih\el m iheelbgghfm Zki_dle ih”*eey
gZklbgb ie\*_ggm [Z is\gegqgm GZk_e_ggy i*\"gy i
kihdecgbf « \ peehfm “h[jhabgeb\h klZ\behky ~h >h[jh\h
ljhibe_"geklx [meZ i*\geqgZ qZklbgZ ih\eIm > a\ (
k_eyg HA_kvdhlh ih\elm ie”*ljbfZeZ ijboe™ "h[jh\hevpe\
aZagZqZehky m a\_" gge g_h[oe”gh jhajeagylb ©
Jhkih~rZje\ Ijm~rZje\ kbfiZle€ ydbo gZ [hpe >h[jh\hevc
egrhlh £+ g_agZggm qZklbgm k_eygkl\Z ydZ ijh~h\"m}
ih\_jg _ggy [*evrh\bde\2 > @ LZdbo ijbdez”e\ gb
aZk\ergmxlv fegeb\eklv iheelbggbo mih*h[Zgv k_eygkl\.
[Z]Zlh aZe_"Zeh \e” fZcgh\h€ h~ghjerghkle kljhdZIhk
ih\elm ~"eZiZahgm \e~fegghkl_c koh hkl_c m a_fe_\
a_fe_dhjbkim\Zgge k_eyg "eyevghkle [_a”eyevghkle \e
\eckvdh\bo \az}fh\e~rghkbg «a ihfesbdZfb lhsh

Ale~rgh ea a\_" _ggyf [*evrh\bde\ ie"ieevgbde\ Z~7]
ge_gZf PD DIM a ijboh”hf ~h[jh\hevpe\ k_eygb sh
i_j_[m\Zeb i \eZ"hx K |I_lexjb hqgedm\Zeb gZ ©\-
ihjy*dm?2a > @ AZ kihkl_j_"_ggyfb gZqZevgbdz J
ie"imgdlm Hk\Z]m gZk_e_ggy i*\*"_ggh€ qZklbgb Db
©klzZz\blvky ~h \ez”b ydm hghex} ] g _jZe > _gedeg “h
hgedmxlv gZ kihdec ihjy*hd IZ I\_j"m \eZ"m « M i*\g
gZklbge ih\elm ie*dhgljhevgec [sevrh\bdZf kis\gmlly ¢

>h[jh\hevgh€ Zjfe€ s_ [sevr_«2 > @ K_eygb Kd\bjk
Db€\sbgb yde \eMerm\Zeb ;eem P_jd\m m jhafh\Zc
\bkeh\ex\Zebky ijh I_ sh[ «\ €ogvhfm ih\ele yd m ;eeh

iZgm\Zeb ©lbrz 1Z ih\gbc kihdec2 > @ M Ohjhevkyv
IlhelZ\kvdh€ Im[_jg*€ k_eygb ko\Zevgh ihklZ\bebky
>h[jh\hevgh€ Zjfe€ AZ keh\Zfb ih\elh\h]lh klZjhklb m
©gZk_e_ggy [Zqblv aleevg_ggy \*" g_sZklvad > @
MaZ]Zevgxxqb gbk_evge ih\e*hfe_ggy a fekpv klh
ghlh m iheelbgghfm \erghr_gge m j \bfZ]Zeh k_eyg
dhgklZIm\zZIb £ ©ihjy*dm?2 ydbc \klZgh\blv ©]hkih"Z]
AT _j_eZ lhggh g_ nedkmxlv kfbkem 1Z agZq_ggy pbo
peedhf ijbjh”rgh ydsh [jZIb *h m\Z]m kmi_j_qgeb\eklv



A" _heh]*€ ch]h ©iheslbggh€ ijh]jZzfb2 g_klZ[sevgekl
“h [m”"v ydbo \ezZkl_c GZ gZr ih]Jey” i_\ghx fejhx n
©ihjyrhd ydbc \klZgh\blv Jhkih~Zj&2 \eA"h[jZ Z} k_ey
\ez”~b M chlh 1jZzdIim\Zgges fb ih]l]h*"m}fhky a
H FboZcexdZ sh p_c A~ _Ze ©~ fhdjZlbqggbc g
Z\lhjblZjgbc gzZ\elv ~_kihlbggbc \ p_glje2 > @

M \biZz"dm dheb k_eygkvdbc «*_Ze dhgljZklm\z\
gb egrh]h iheelbggh]h j_"bfm jhalhjlZz\ky k_eygkvd
GZijbdeZ” mijh~h\" i _jrbo "\ho ~_dZ” ebigy i\
azZj_}kljh\Zgh a[jhcgbo k_eygkvdbo \bkImie\ ijhl
\eZz”"b A gbo \er[mehky gZ Db€\shge * gZ lhel
<hebg- + gZ O_jkhgsbge ih gZ Q_jge]e\sbg- |

@ G_ ijbibgy\ky k_eygkvdbc Zglbjz~ygkvdbc aljh
e m + gZ ihqzldm ji K_eygkl\h Mdjz€gb g
iheslbdhx ©\h}ggh]h dhfmgeafm2 FZkh\eklv 1Z fzZ
k_eygkvdbo \bkImie\ \ MdjZ€ge* I1Z Jhke€ m aZagZq_(
afmkbeb ~_j Z\gh iZjlecg_ jZ"ygkvd_ d_je\gbpl\h aZzi
_dhghfeqgm iheelbdm > + @

Hrgbf ea j_ameviZle\ k_eygkvdh]h jmom hihjm |
k_eygkvdbo j_kim[eed IjbdezZz~Zfb } <bkmgkvdzZ
Oheh”ghyjkvdZ Qb]bjbgkvdZ =meycicevkvdZ Km
j_kim[eedb Ihsh > @ Lh[lh k_eygkl\h m jhdb MdjzZ¢

* jj aZy\beh ijh k_[_ yd ijh kZfh~hklZlgec
Zdlb\gbc km[f}dl kmkieevgh iheelbggh]lh IZ khpeZev
“blly

LZdbf gbghf h[%jmglh\Zgbf \\Z"Z}fh lhgqdm ahjm
MdjZz€gkvdZ j_\hexpey ghkbeZzZ \bjZagbc k_eygkyv
>hfegmxghx jmrecghx kbehx MdjZ€gkvdh€ j_\hexp+€
KzZf_ gz lee MdjZz€gkvdh€ k_eygkvdh€ j_\hexpe£€
jhalhjlZebky egre j_\hexpe€ = khpeZevge iheelbqg
N _fhdjZlbgge lhsh MdjZz€gkvdZ k_eygkvdZ j_\hexpey
k_eygkl\Zz MdjzZz€gb gz h[f}dIb\gbc \eZklb\bc mk:
djz€gzf ijhp_k i_j\bggh]lh gZdhibg_ggy dZielZe-\
am[h sggy k_eygkI\Z Z m degp_\hfm j_amevlZIle % ¢
\ieb\hf ijhfbkeh\h€ pb\l\eecazZp-£€
BBEBBBEBBBBBBBBBBBBBBBBBBBBBBBBBBBB

<_jklxd < I_j_~fh\zZ < <_jkixd MdjZ€gkvdbc gZpehgZev
jmo ;_j_a_gv ebklhiz» jhdm >hdmf_glb « fZl_jeZeb mihjy”
g = D + K +
1Zggmd : 1klhjeh]jZney AZos~gh MdjZ€gkvdh€ GZjh~rgh€ J
ii Z\lhj_n "bk dzg” <kl gZmd : l1Zggmd + D +



J_}gl H ;eevrh\baf ¢ j_\hexpey jj Kijh[Z \bagZq_ggy o.

* "bgZfedb khpeZevgbo ijhp_ke\ H J_}gl = D + k J_}gl H Mc

\ecgZfb Ilh~e€ Ex”b >hdmf_glb GZjbkb <klhje€ H J_}gl 1

RdheZz + k Khe~rzl_gdh < N ljh #dl AMpjZKngdzle

< N Khe”Zl_gdh O Nheeh + k Khe~Zl_gdh < N J_\hexpec
+ jhdb eh]edZ icagZggy -<klhjbgge ihklZle dexqgh\e _icah”b

+ D 1Zjezf_glkvd_ \b"Zggy + k Ibje] J MdjZ€gkvdzZ ]_lvfz
jhdm 1klhjbgge gZjbkb J Ibje] £ D + k Ibje] J ljZ\eyqZ

> _j°Z\b jhdm ijh[e_fb gZpehgZevgh€ «"_glbnedZp-£ J Ibje]

*klhjbggz iZffylv A[ gZmd ijZpv % <bi + D + K +

Z1ljZjghlh iblZggy \ "hes MdjZ€gkvdh€ j_\hexp+e€ : Fhjhah\ Gh\elge

ZdImZevgbo ijh[e_f j_\hexpecgh€ ~“h[b + Db€\ + Q_jdZkb + K

H Sh”h ©iheslbgqgh€ ijh]jZfb2 k_eygkI\Z MdjZ€gb \ i_jeh” j_\hexpe+€ |

\ecgb H FboZcexd MdjZ€gkvdbc k_eygbg = + < + K +

Dhgk_j\ZIb\gZ dhgp_ipey *klhje€ j \hexpe+€ + ji \ mdjzZz€gkvde-

< FZkg_gdh Gh\elge I_g”~_gp+*€ \b\gq_ggy ZdimZevgbo ijh[e_f j_\hexy
+ Q_jdZkb + K +
ce_dk__\ = Dj_klvygkdbc \hijhk dZzd a_jdZeh lj_o j_\hexpbc

= e_dk__\ =hkm~ZjkI\_ggZy \eZklv b dj_klvygkl\h \ O,; + gZqZe_

k1Zl_c gZmq j_"~ : R_\_evdh\ * DhehfgZ Fhkdh\kdbc JThkm~Zjkl\_
khpbZevgh ImfzZgblZjguc bgklblml + K + <h_cdh\ F Dj_kI
\ Jhkkbb b [hevr_\bdb F <h_cdh\ =hkm~ZjkI\_ggZy \eZklv b dj_k
gzZqZe_ ;;, \_dZ k[hjgbd klZIl_c gZmq j_~ : R_\_evdh\ = Dhehf
Jhkm~ZjkI\_gguc h[eZklghc khpbZevgh ImfZgblZjguc bgklbIml +
lhkZz~kdbc : Woh ]jZz"'~"Zgkdhc \hcgu ebgbb \jZz ~u \ ihj_\hexpbhggt
lhkz~kdbc Bklhjby klZebgbafz dj_klvygkl\h b \eZklv FZI_jbZeu
gZmgghc dhgn_j_gpbb ?2dZl_jbg[mj] k_glyl[jy * hdly[jy ] £ F
+ K + GZaujh\ | :]jZjgZy j_\hexpby b a_f_evgh ohay
i_j_mkljhckl\h x"ghmjZevkdhc ~_j_\gb ©woh? fh”_jgbaZpbhgguo ijhp_¥k
Dj_klvygkdbc fbj gh\u_ bklhggbdb b f_Ih~ heh]bg_kdb_ ih”oh”u
K + Jugdh\ < Dj_klvygkdh_ kZfhmijZ\e_gb_ \ Kb[bjb \ wihc
j_\hexpbhgguo ihljyk_gbc blh]b bamqg_gby b gh\u_ gZmqgu_ ijh[e_fu
Dj_klvygkdbc fbj gh\u_ bklhggbdb b f_Ih~"heh]lbq_kdb_ ih”oh”u * MnZ

<_jklxd < GZjbkb eklhjs€ MdjZ€gkvdh€ j_\hexp+£€ + jhde\
< =heh\g_gdh L HklIZrdh J Ibj¢] < Khe”Zl_gdh < KhdZevkvdbc =
D GZmdh\Z "mfdz + k

DjZzkbg < Jmkkdmx j_\hexpbx kh\_jrbeb jmkkdb_ dj_klvyg_
>We_dljhgguc j_kmjk@ J_"bf "hklmiz KWWS ZZZ HFKRPVN VSE UX

Ehah\bc < [IjZ\hk\e~rhfeklv k_eygkI\Z \ i_jeh™ MdjZ€gkvdh€ j_\h

jj  e*klhjbggbc Zki_dl < Ehah\bc + DZffyg_pv Ilh*eevkvdbec
> | ~b\ Dh\Zevh\Z G :]jZjgZ iheelbdZ \ MdjZ€ge+ i_jeh"m g

N_fhdjZlbggh€ j_\hexp+£€ + ji G Dh\Zevh\Z K Dhjgh\_gdh
H FboZcexd : Fhjhah\ * Q_jdZkb :gl + k
> | ~b\ Klys_gdh A Iljhmjy~rh\e Z]jZjge *gepeZlb\b \ Jhkeckvd
ihgZldm OO KI A K\lys_gdh + MfZgv NHI @h\lbc H H + k
E_gbg < H[t_~bgbl_evguc kt_a” JK>JI Zij_ey ] <
lhegh_ kh[jZgb_ khgbg_gbc =+ F + L + K + E_gbg
ijhljzffZ khpbzZe ~_fhdjzZlbb \ i_j\hc jmkkdhc j_\hexpbb * ~h\

]_
lhegh_ kh[jZzgb_ khgbg_gbc =+ F + L + K +



KZnhgh\ > Dj_klvygkl\h dzZd h[t_dl b km[t_dl ijhp_kkZ fh
> KZnhgh\ <ekgbd Q_jdZkvdh]lh mge\_jkbl_Im K_jey *klhjbqgge gZr
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Dhleyj X ©J_kim[eedZ® k_eyg gZ le\"ge MdjZ€gb [hjhlv[Z
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gZe_ "Zlv ¢ yde Lb ih\bg_g fZlb <_ebdbc G
oZay€g gZ MdjZ€gkvdec a_fe-

:\ gZc[ebaref gZke ijZ\Z gZ aZ\_"_ggy j*"
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MdjZz€gkvdZ P_gljZevgZ J.
Db€\ jhdm [ _j_agy

>hdmf_glb « fZI_jeZeb £+ M ol £ D

K




<
EBKL Q?JD:KVDH=H IH<1LH<H=H DHF1K:J:
K1IEVKVDBF 1 <HEHKLGBF MIJ:<:F

ljZz\gy ]
<k_f k_evkdbf b \hehklguf mijz\.
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dZzkzZebkv [u hlh[jZzgby a_feb dh]*"Z h[ wltk
khklhyebkv j_r_gby km~Z eb[h \hehklgh]
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Q_jdZkkdbc m_a”rguc dhfbkkzZj >i

<

>:QH

I+
2
[

+ Hi + Kij + :jd




<
L?E?=J:F: Q?JD:KVDH=H IH<1LH<H=H
DHF1K:J:

liz\gy ]

<h_ggZy

l[jbfbl_ f_ju ijhlb\ kZfh\hevgh]h azZo\zZIZ
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kh\ekle \ejb keh\Z ~jmdm ae[jZgv Kkieehd

<ke ]jhfzZz~rygb ~_j Z\b je\ge i_j_" aZdhg
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1 ]h khjlm ¢ kgei ijhkzZz 1 ]h khjlm ¢ kgei
dhkm “blz 1 ]h khjlm ¢ kgei ir_gbpe 1 ]h |



yjh\bgb 1 ]Jh khjlm ¢ kgei <yaZevgbpyf azZ .
1 1h khjlm ¢ kgei ir_gbpe 1 ]h khjlm ¢ kgei
]h khjlm ¢ kgei Jh[hlZ aZ ]Jjhre h™ dheb A:
k_ji "blh 1 Jh khjlm dzZj[h\Zgpes ir_gbpy 1 ]
dzj[ vyjh\bgz 1 ]h khjlm dzZj[ AZ m[hjm gZ
]h khjlm dzj[ ir_gbpy 1 ]lh khjlm dZj[h\Zgy
1 ]h khjlm dzZj]

<fyaZevgbpyf azZz “Zldhx “blh 1 ]h khjlm
ir_gbpy 1 ]h khjlm j d vyjh\bgzZ 1 ]h khjl
M[hjdZ ]Jhjhom M[hjdZ azZ kg-i kgei azZ dhi
N _kylbgm dZj[ @blh «ir_gbpy ~jm]h]lh khijl
clb leevdb gz dhkm 1Z “Zldm AZ \_e_qgbgm k
kgei miylv g_I\_jl_c Ih*_ggZ ieZlZ jh[hqgbf aZ
jh[hgbc ~_gv qgheh\edZf dZj| TegdZf
ihemjh[hghfm dzZj[ ieMjhkldzf £ ~Nelyf dzj
AZ i_j_\hadm oee<[Z \+~ dhib dhi az \_jkIm
ebrgvh€ \_jklb ijbsbIm\ZIlv ih dhi AZ i_]j
1IZjhx dhg_c qgb \hee\ ihklZgh\beb ieZlm dZz
ijb _dhghfbg_kvdbo o0ZjgZo "ey kdhlbgb -
0Zjqb\

>eeblv dhib fe' _dhghfe_x « k_eygZfb ih
hdj_fZ dhfekey ydZ kdez”~Z}lky a ~\ho ij_"kl
jh[hgbo » "\ho h® _dhghfe£€

FZezZkv h[]lh\hjx\ZIbkv s_ ~jh\fygZzZ Kkijz\.
ithjerbeb h*kmgmlv *"h kee"mxsh]h a°<[jZgg:
ijb€oZeb mke eckgbqge » g_ \ke k_eZ ijbkeZeb
kdeevdb ~jh\ €f ihlje[gh
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<
1A A<?>?GGY =HEH<GH=H MIJ:<E1GGY
KIJ:<:O F1E1P12 IJH A:OHIE?GGY K?EYG:
K?E: =?EVFYA1l< AHEHLHG1KVDH=H IH<!
A?FE1

ebigy ]

Dj_klvyg_ k_ezZ =_evfyah\ khlezZzkgh jz
>a_f_evgh]h@ dhfbl_IZ iZrml a_fex FZjbk
a_fey wlZ gZgylZ kZoZjhazZ\h~gbdZfb
k\_deh\bpu L_e_]j \ez” 9,, i_j_" k_dj

9,,

Lim~yse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m .
j £ Q_jdZkb H[e\b"Zz\ + K




<
L?E?=J:F: JHAIHJY>GBD: LH<:JBKL<:
DBK?E1<KVDBO PMDJH<BO A:<H>1<
DB2<KVDHFM =M;?JGKVDHFM DHF1K:JH<1
<@BLLY A:OH>1< SH>H IH<?JG?GGY
DHGN1KDH<:GBO A?F?EV < K?E:O KL:JBC
D:<J:C L: <?K?EBC OML1J

ebigy ]

GZr_ Ih\Zjbs_kI\h Dbk_e_\kdbo kZoZjguo
Zi_g”™”m_I|I \ Ahehlhghrkdhf m_a”_ lhelZ\kdhc
bf_gb_ KlzZjhdzZ\jZc Bjde__\kdhc \hehklb b
Omlhj Q_jgh[Z_\kdhc \hehklb Gug_ \h
Ahehlhghrkdbc m_a”guc a_f_evguc dhfbl_1I if
aZo\Zlblv ey dj_klvyg \k_ N _kylbg a_feb
Omlhjz Z ba N _kylbg KlZjhlh DZzZ\jZy a

N kylbg ba dhlhjuo m° _ aZo\lZq_g
kh\_jr_ggh g_azZdhggh Ijblhf \ wlbo bf_gb
1jZ\bevghf k_\hh[hjhl_ij_"gZagZg_gh aZk_\Z
"ey gZrbo kZoZjguo azZ\h”~h\ k\ur_ N _kylbg
azo\zZl g_ lhevdh \ <_kzehf Omlhj_ gh b\ Klz
gZjmrb\ ijZ\bevguc k_\hh[hjhl ih\e_drbc ih
N _ahjl]ZgbaZpbx ohayckl\Z g_fbgm_fh hljZ
ijhba\h”~bl_evghklb gZrbo aZ\h~"h\ mf_gvrbl \
kZzozjz \h \lhjuo ohly k_ghdhk azijh”z
miheghfhg_gghfm fbgbkl_jkI\Z a_fe_"_eby "
hr"gZzdh Ahehlhghrkdbc a_f_evguc dhfbl_1I ¢
aZl[jZe \k_ N _kylbg k_ghdhkz KlzZjhdz\jzy »
ijbgqzf ohly 1Zdh\Zy h[hreZkv gZf jm[e_c b
dj_klvyg_ wlh]h jZchgZ aZ Zj_g™"m k_ghdhkZ

aZ " _kylbgm \ lj _Ivbo dj_klvyg_ gZkbevc
ijbreuo jZ[hgbo ijb m[hjd_ gZfb gZr_]h mjh"2Zy



m~rZeyxl ijbdZaqbdh\ m]jh zZxl z~rfbgbkljzZpl
N_eZx!l ithljzZ\u GZrb g_h”ghdjZlgu_ h[jZ:
f_klguf \ezZklyf hklZebkv [_aj_ameviZligufb
gZ hlyazZl_evgh_ ihklZgh\e_gb_ fbghb
lez\ghdhfZg"mxs_]h b *Z[u g_ ijhimklblv \j_
habfuo oe_[h\ b \kiZrdb ih® k\zdem _sz jZa
ijhkbf <Zr_]h | _e_ljZnghlh jZkihjy _
\hkij_iylklI\h\Zlv j_rbl_evgufb f_jZfb mihfyc
aZo\Zlm bf_gbc ihljz\Zf kgylbx jZ[hgbo
aZo\Zq_ggmx a_fex \haf_klblv ijbgbgzggu
k_ghdhkZ mf[uldb

>bj_dlhj jzkihjy~bl_ev Ih\Zjbs_kI\Z ¢

P>:<H MdjZ€gb + N + Hi + Kij




<
>HG?K?GGY =HEH<B JHLFBKLJ1<KVDH2
<HEHKGH2 IJH>H<HEVQH2 MIJ:<B
Q?JD:KVDHFM IH<1LH<HFM DHF1K:JH<1 [JI
JHA=1G MI1J:<B HA;JH/GBFB K?EYG:FB

ebigy ]

Hgmnjbc >m[jZ\Z b Afmlb _ jZah]g
Jhifbkljh\hdmx \hehklgmx ijh~h\hevkl\_ggmx
\hhjm _gghc kbehc Ijhkbf ijb[ulv "ey jZkke _~

lj_ "k_~Z| _ev DZfbgguc

>:QH = N J + Hi + Kij + :jd




<
L?E?=J:F: >H<1J?GH=H F:/LDM IHF1SBD:
E/KG/<BQ: IHEL:<KVDHFM =M;?JGKVDHEFN
DHF1K:JH<1 IJH <@BLLY A:OH>1< M A<
1A A:OHIE?GGYF K?EYG:FB A?FE1 M K?
@HIJGHDEVH<B AHEHLHG1KVDH=H IH<1

k_jigy ]

@bl_eb k_ezZ @_jghde__\Z ;_kiZevg_\k¢
Ahehlhghrkdh]h m_a”~Z g_ "h b”Zykv j_r_gkt
a_f_evgh]h dhfbl_1Z kzZfh\hevgh azZo\Zlu\:z
Zj_g”"m_fhf bf_gbb E_kg_\bqgz

lhdhjg_cr_ ijhrm jZkihjy~blvky h ij_djZzZ:
kZfh\hevgh]h aZo\ZIlZ a_feb

>h\_j_gguc Ebl\bg_gdh ;_ec

P>:<H MdjZ€gb + N + Hi + Kij




<
L?E?=J:F: Q?JD:KVDH=H IH<1LH<H=H
DHF1K:J: G:Q:EVGBDM IH<1LH<H2 F1E1P12
IJBK<H/GGY K?EYG:FB Q:KLBGB <JH@:X

k_jigy j

<h_ggZy
=jZnv ;h[jbgkdbc |I_e_J]jZnbjm_Iv m[hjs
DhgklZglbgh\kdhc wdhghfbb \hij_db kh]eZr_g
ijhkz az g_I\_jluc kghiv kZfh\hevgh ijbk\Zb\Z
k ihey Ij_Ivx gZklv IThqdzZ Ijbgylh f_ju g_f_"e
ij_djZs_gbx ijhba\heZ \ha\jZs_gbx kZfh\h

aZo\Zg_gghlh azZiylZy ijb\e_q_gbx \bgh\guo GC
1ZjgbahgZ |_e_]jZnbjmcl_

DhfbkkZj KhqZgkdbec

>:QH = N J + Hi + Kij + :jd




<
DHI1Y L?E?=J:FB =J:N: ;H;JBGKVDH=H
Q?JD:KVDHFM IH<1LH<HFM DHF1K:JH<1
IH<1LH<BF A?F?EVGHFM 1 IJH>H<HEVQH
DHF1L?L:F

k_jigy ]

<hij_db h[ty\e_gghfm gzZfb \hagz]jz "_
m[hjdm ijhkZ gZ k_jiv jzaf_j_ qg_I\_jlh]h kgh
kzfh\hevgh ijbk\zZb\zZxl b m\hayl k
DhgklzZzglbgh\kdhc wdhghfbb Ij_lvx gzZklv Ih
<Zr_]lh ki_rgh]h kh”_ckl\by \ha\jZs_gbx &
ijbk\h_gghlh azZiylZy ijb\e_qg_gbx \bgh\guo
hi\_IklI\_gghklb b ij_"mij_"~_gbx ~Zevg
ih~h[gh]lh ijhba\hezZ \\b"m ij_"klhysbo az\lj
Aim]bo wdhghfbyo =jZn ;h[jbgkdbc
K ih~ebggbdhf \_jgh
K_dj_I1Zj

[j_ijh\h""r"Zy gZklhysmx dhibx |_e_]jZffu |
] GZqZevgbdZ Q_jdZkkdhc M_a”ghc Fbebphbl
GZgqZevgbdzZ Fbebpbb mqgzZkldzZz Q_jdzZkk
dhgklZglbgh\kdmx wgBEglhfibxh[jbgkdbo "ey
ij_k_q_gby kzZzfhmijz\kI\Z jh[hgbo m[bjZ\rbc
m]lh\hjm aZ kghi Z |Ij_[mxsbov |Ij_Ibc kghi

Q_jdZkkdbc M_a~guc Dhfb!




<
KD:J=: K<YS?GGBD: 1A K?E: K:FHJ1>GY
D:G1<KVDH=H IH<1LM G: K?EYG YD1
A:OHIBEB P?JDH<G1 A?FE1
k_jigy ]
Kzfhgbgkl\Zz dhlhju_ g_ mlbozxl \ fh_f ij
ijbgm > ~zxl f_gy \lhjbggh [_kihdhblv Db_\
]m[_jgkdbc bkihegbl_evguc dhfbl_I b ihdh
ijhkblv ijbgylv f_ju d h[ma~Zgbx ijhba\hev
kzZfhgbgguo \uoh”hd =jb]hjby Db[Zevgbdz dt
"_eZy kemrZzZlvky ]J]hehkz ijz\bl_evkI\Z ijbau\
kihdhckl\bx Ih “_ \gmrZ_I| b k\hbf Ih\ZjbsZzf
< bxg_ f_kyp_ hg [ue ba[jZg miheghfhqg_c
fbjyg gZ <k_jhkkbckdbc kt_a” “moh\_gkI\Z b
ithfu\Z\ ijb_oZe b klZe k_ylv kfmIm | _j\uf
\gmrbe h~rghk_evqZgzZf aZ[jZlv p_jdh\gmx
ih~r_eblv glh b k”_eZgh hibjZykv [m”~lh [u
Fhkdh\kdbc kt_a” 1Zd ihklZgh\be
Gh dh]*"Z y magZe ba ]Za_Ilu ba”zZ\Z_fhc I_
"moh\ghc zZdz”~_fb_c¢c ih® gZa\lZgb_f OP _
h[s_kI\_gguc \_klgbda \ f ghf_j_ aZz bxe
lhl °~_ kt_a” ihklzgh\be \ij_~v ~h \uykg
Mqgj_"~bl_evguf kh[jZzgb_f hklz\blv a_fex \ ihey
ijblgZz |h Db[Zevgbd i_j_"Zggmx fghx ]JZa_l
glh[u hgZ [ueZ ijhgblZgz \ mijz\_ ihklzZjzZeky
\ k\hb jmdb b Ih f_klh ]~_ ykgh ]h\hjblky
bklhedh\Ze kh\_jr_ggh ba\jZs_ggh b aZfye
fgh]bf klZeh \b”gh qlh hg h[fZgme |I_o dlh aZ
Gh g_kfhljy gz \k_ wlh b gz |_ hnbpb
jZkihjy _gby bkoh”ysb_ hl <j_f_ggh]h ijz\bl
g_j_a m_a”gh]h dhfbkkzZjZz \ dhlhjuo m\_s_\Z



gbdzZzdbo gZkbebc gb aZo\zZlh\ a_f_ev Db[
gZklzb\Z_1 gZ k\hzf JZa \ mdZaZo g_ mihfl
h p_jdh\ghc a_fe_ Ih h[jZsZykv d h~gh
m[_"~"Z_| ©<u bf__1_ijZ\h jZa \ayeb =+ ih

>Z" b \ ojzf_ dh]*Z y k Zf\hgZ m\_s_\Z
gbdzdbo ihky]zZl_evkl\ gZ gm h_ Z fbjgh
1j_~Z\Zlvky k\h_fm Ijm”m b g_ kemrZlv j_q_c
kfmIim b ijhkbe g_ ~_eZlv gZkbebc gZ”h fgh
a_feb b[h y\ugm ”*_g [m"m hklZ\blv ijboh”
Db[Zevgbd g_ m”~_j Zeky b ]jhfh]leZkgh a.
[ZIxrdZ g_ bf__1_ijz\Z dZzkzZlvky "h a_feb
kzZf hl\_gZx aZ a_fex?

JZ~b [h]Z ijhrm azZklZ\blv imklv hI\_Ibl
jZamf__|ky jZa Db[Zevgbd [_j_ | fbkkbx gZ
a_fex Ih ey g_]h \k_ ij_"ibkZgby hl ijz\l
g_h~ghdjzlgh h[gzjh?ru\Z_fu_ \ mijz\_ _klv
Z h fhbo m\_s _\Zgbyo g_q_]h b ]Jh\hjblv
ihemqgbehkv hl kh\_Ih\ Db[ZeugbdZ" A_fey
aZjhkezZ ~h djZcghklb khjgufb 1jZ\Zfb hk
fZe_cr_]lh moh”Z =+ gb kZfb g_ h["_eulZx
ithal\hebl_evgh b hl IZdhc h[jZ[hldb [he__
N _kylbgz ~zkl \f_klh dhi_g lhevdh b Ih]
dhfm ~_ [m”~_I ihevaz hl wlh]h"

JZ*"b [h]Z ijhrm Db_\kdbc Im[_jc¢
bkihevgbl_evguc dhfbl_I| ijbgylv j_rbl_evgu
h[ma~rZgbx ZgZjobq_kdbo \uoh”hd =jb]hjby |
ith~“h[guo _fm

< _~v gZ ihe_ [jZgb b fhbo q_luj_ kugzZ
"hjh]lmx hlgbagm Z Db[Zevgbd = khe”~Z| gZ \
b g_ kf_c keh\Z kdZaZlv b \ *h[Z\hd aZ m
Db[ZevgbdZ bal[b jzxl \ a_fklI\h gh qglh
ithemqgblvky _keb 1Zf aZk_"~Zxl 1Zdb_ dZc
Ijb[_1Zy d fbehklb Db_\kdh]h ]m[_jc



bkihegbl_evgh]h dhfbl_1Z ihdhjg_cr_ ijhrm |
f_judih”Z\e_gbx [_kgbgkl\ I\hjbfuo Db[Zevg
kA" _eZlv jZzkihjy  _gb_ ~Z[u ihky]Zl_evkl\h gz
a_fex k qv_c [u Ih gb [ueh klhjhgu ijboh”Zq
1j_djZs_gh b ithevah\Zgb_ _x [ueh ij_"*hklZ\e_.
\ij_~v ~h hij_~_ezggh]h mklZgh\e_gby Mqj_*"
kh[jZgb_f

lhdhjg_cr_ ijhrm k”~_eZzZlv jZkihjy _gb_ ¢
Dhjkmgkdh_ \hehklgh_ ijZ\e_gb_ \ \hafh gt
\j_f_gb b[h gZkimibe fhf_gl k_ylv Z a_fey g
hg_gv mkbe_gghc h[jZ[hld_

K\ys_ggbd k KZfhjh~db BhZgg LZI

J ahexpby Db_\kdhfm m_a~rghfm dhfb

"hghr_gb_ d ihjmg_gbx hl k_]h Z\ImklZ az

ijbgylby f_j d g_"hims_gbx kZfhmijZ\guo ~_ck
Z\Imklz ]

Db_\kdbc Im[_jgkdbc dhfbkkzj ih~
AZ\_"mxsbc dZgp_eyjb_c ih”"ik

>:QH = N J + Hi + Kij + :jd




<
I1GNHJF:P1Y IH<1LH<H2 A?F?EVGH2 MIJ:
Q?JD:KVDHFM IH<1LH<HFM DHF1K:JH<]1

k_jigy ]

M_a”gZy a_f_evgZy mijZ\Z khh[sZ_Ilv ¢
Q_jdzZkkdhf m_a”_ b”~_Ilv j_]meyjgh gbdzZdb
wdkp_kkZo b g_"hjZamf_gbyo f_""m dj_
ihf_s_dzfb lZzd"_ gZjmr_gec hlyaZl_
ithklZgh\e_gbc ] _g_jZeZz DHJGBEH<: \ |_q

Z\ImklzZ | _dms_]h 1h"Z g_ ihklmiZeh

lj_~Ak_"ZIl_ev mijZ\u ihAibkv
K_dj_1Zjv ihAibkv

>:QH = N J + Hi + Kij + :jd




<
L?E?=J:F: Q?JD:KVDH=H IH<1LH<H=H
DHF1K:J: DB2<KVDHFM =M;?JGKVDHFM
DHF1K:JH<1

J
ljh\_~ _gb_ Dhjgbeh\kdh]h aZzdhgZzZ hljzZz Zeh
yjh\h]h mjh Zy lhqdZ K_eygb dzZl_]hjbg_kdb hl
m[bjZlv ihf_sbqbc oe_[ gZ ij_"eZ]Z_fuo ihf_
mkeh\byo IhqdZ Oe_[ gZ iheyo ]Jgb_I| IhqdZz
ihrgyeb Jheh\u aZiylZy gbgyl ijhba\he lhqdzZ |

ZgZjobx G_h[oh”bfZ k_c qzZzk "_ hlf_gZ ijbdz
klhjhgu k_eyg g_ gZ[ex*Zehkv

M_arguc dhfbkkZj Khqzgkd!

>:QH = N J + Hi + Kij + :jd +




<
EBKL DB2<KVDH=H =M;?JGKVDH=H DHF1
Q?JD:KVDHFM IH<1LH<HFM DHF1K:JM

\_i_kgy ]

< hI\_l gZl_e_]jZffm aZzZ « khh[sZx <
|Zdb_ \ujzZz _gby dZd ©ihf_sbdb ih”"gyeb ]Jheft
ijhbal\he?2 [ _a mdZaZgby gZ dhgdj_Igu_ nZzZd
\_kvfZ g_m~h[gufb \ kghr_gbyo ij_"~klz\bl_e
f_kl_ k \ukrbf ij_~klzZ\bl_e_f _z \ Im[_jgbb
dZzd gZagZg_gghlh <j_f _gguf IjZ\bl_evkl\h
jZkihjy  _gby ~h khhl\_Ik\mxs_c hlf_gu h[ya.:
dzd “ey ij_"~klz\bl_ey \ezZklb \k_ ]jz ' ~"Zg_ "’
jZ\gu b <u g_ fh _1_ klzgh\blvky gZ klhjhgr
deZkkh\ beb ]jmii gZk_e_gby Dhev [u il
mkeh\byf ijbdZa [u\rZ]h =eZ\ghdhfZg"mxs_]
aZljm~"g_gby gZeh _gby |h <zZf gz~e_"Zi
m_a”guc kh\_| h[s_klI\_gguo hj]J]ZgbaZpbc b

_fm dhgdj_lgu_ nZdlu |_o aehmihlj_
a_fe_\ez™_evp_\v gZ dhlhju_ <u \ k\h_c
gzZf_dz_|_ oh~ZlzZckl\h\Zlv q_j_af_gyi_j_*"n

K_dj_1Zjbzlhf P_gljZevghc MdjZbgkdhc jZ*u
wih]h ijbdzaz

=m[_jgkdbc DhfbkkZjv it
B h 1jZ\bl_ey DZgp_eyjbb ihn




<
L?E?=J:F: D:G1<KVDH=H IH<1LH<H=H
DHF1K:J: DB2<KVDHFM =M;?JGKVDHFM
DHF1K:JH<1 SH>H JHA=JHFM K?EYG:FB L:
KHE>:L:FB F:/LDM =J:N: ;H;JBGKVDH=H <
K?E1 >B;BGP1 D:G1<KVDH=H IH<1LM

\_i_kgy ]

<hhjm _ggZy [hf[Zfb IheiZz khe”ZI|l b dj_
jZalhgy_I| ijbkem]m wdhghfbb ]jZznZ ;h[jbg
k >u[bgpu DZg_\kdh]h m_a”*Z Ba[b\Z_I
Z™ fbgbkljZzpbx Iljhrm ihfhsb
Hjebdh\kdbc

Lim~ryse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m JZ
jj £ Q_jdZkb H[e\b"Zz\ + K




<
>HIH<1>G: A:IBKD: Q?JD:KVDH=H
IH<1LH<H=H DHF1K:J: DB2<KVDHFM
=M;?JGKVDHFM DHF1K:JH<1 IJH
A:OHIE?GGY K?EYG:FB K?E: ;?J?AGYDB
Q?JD:KVDH=H IH<1LM P?JDH<GBO A?F?I

\_i_kgy ]

< hI\_1 gZ ihjmg_gb_ hl bxey k_]h Jh*Z
khh[sZx qlh dzd \b~gh ba ijhlhdhez ~
ijhba\_"~_ggh]h gZqZevgbdhf fbebpbb 1
Q_jdzZzkkdh]l]h m_a"z kK _gly[jy k_]1h ]t
ijh~h\hevkl\_gghc dhfbkkb k ; _J_agyd
A _ckl\bl_evgh ijhy\beb kzZfhmijz\klI\h aZo\Zz
ih k\h_fm mkfhlj_gbx k_ghdhk ;_j agydkd
gZoh”~b\r_cky \ ihevah\Zgbb k\ys _ggbdZz
;hekmgh\kdk]h ihg_fm ijhlhdhe i_j ~Zg fbjt

mqzZkldzZ Q_jdzZzkkdh]h hdjm]Z ~ey ijb\e_q_
d hI\_Ikl\_gghklb ih azZzdhgm ba ihklzgh
dhfbkkbb ih jZkke_"h\Zgbx dhgnebdlZz

k\ys _ggbdhf I ;hekmgh\kdbf b k_eygZfb ;
11 o \ khklz\_ ihfhsgbdZ m_a~gh]h d
G = F_evgbqg_gdh [eZ]hgbggh]h hdjm]Zz

m_a”*Z k\ys_ggbdZ BhZggZ HjbrZzdZ b R_
\hehklgh]h ]heh\u N ;Zc[maZ hl k_glyl[jy

glh g_~hjzamf_gb_ f_""m k\ys_ggbdhf I ;he
b k_eygZfb ;_j_agydh\ 11 o ijhbahreb ]JeZ\¢
gZ ihg\_ jZaghleZkby ijb Zj_g”_ k_eygZfb
k_ghdhkzZ b gzZzklhevdh h[hklj_gu qlh ~
Ij_[u\Zgb_ k\ys_ggbdZ ;hekmgh\kdh]h \ k

11 o fh _I \_kvfz \j_~gh hljzZzablvky dzZd gZ
\hkiblZzgbb ijboh Zg 1Zd b gz ]jZz ' ~"Zgkdh



hlghr_gbyo \\b”m qg_]h \ha[m ~_gh i_j_~ D
"moh\guf dhfbkkzZjhf oh”ZlZcklI\h h g_f_"e
I_j_f_s_gbb k\ys_ggbdzZ Ijhdhnby ;hekmgh\l
Ajm]lhc ijboh” | _f [he__ qlh h]jz"~_gb_ _]h ¥t
b hif_gzZ ihklZgh\e_gby h[s_kI\Z h ijbgm~b!
\uk_e_gbb ;hekmgh\kdh]h ba p_jdh\ghc d\Z
fbebpbhgguo f_j g \hafh gu

M_arguc dhfbkkZj Khqz\kdt
K_dj_1Zjv dhfbkkZjbZI1Z ih”ibkv

>:QH = N J + Hi + Kij + :jd
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L?E?=J:F: D:G1<KVDH=H IH<1LH<H=H
DHF1K:J: DB2<KVDHFM =M;?JGKVDHFEM
DHF1K:JH<1 IJH ;EHDM<:GGY HA:JH/GBF|
K?EYG:FB F:/LDM =J:N: ;J:GBPVDH=H <
K?E1 LMJQBG

\_j_kgy j
L_jfegh\h

>\hj_p 1jZnZ ;jZgbpdh]h \ k Lmjgbg D.
m_a”Z BkzZcdh\kdhc \hehklb hdjm™_g \'h
ex"vfb KizkZcl_

Hjebdh\kdbc

Lim~yse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m .
jj * Q_jdZkb H[e\b”"Z\ + K
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L?E?=J:F: MIHKGH<:@?GH=H P?GLJHPMD.
AHEHLHG1KVDHFM IH<1LH<HFM DHF1K:J
[ JH>H<HEVQHFM L: A?F?EVGHFM
IH<1LH<BF DHF1L?L:F IJH <@BLLY A:OH>
A G?>HIMS?GGY A:OHIE?GGY K?EYG:FB
IHF1SBPVDBO A?F?EV

“h\lgy ]

;h[jh\bpdbc kZoZjguc azZz\h” |_e_]jZn
k\h_\heb_ f_klguo dj_klvyg kh\_jr_ggh b]g!
mdZazZgby |m[_jgkdh]h a_f_evgh]lh dhfbl_
hl_q_klI\_ggmx kZoZjgmx ijhfure_gghklv [he
k\_deh\bgguo iezZglZpbc \ Ahehlhghrkdr
Ohjm _gpu jh ~_kI\_\pu q_\_evgZg_ Jhe
fboZceh\pu ~_jdZq_\pu kZfhgbggh ijbk\hbel

N _kylbg Dm[ebpdh]h £ N _kylbg
=ZeZlZgZ + ba N _kylbg Bevyr_g
Ilhke_~g__ \j_fy dj_klvyg_ ij_iylkl\mxl iZc

k\_dem i_j\hgZqZevgh hklZ\e_ggu_ dhfbl_
G_h[oh~bfhklv Ihjhiblvky k ihke_~g_c \kiZr
\hijhk hkh[_ggh hkljh

G_h[oh”bfu kjhggu_ f_ju KhojZg_gb_ |
iehsz~b ihk_\Z k\_deu Z IzZd _ k\h_\j
ih~"lhlh\dzZ ihe_c ih” ihk_\ k\_deu
his_]lhkm”Zjkl\_ggh_ agZqg_gb_ Ijhrm <Zr_’
kh~_ckl\by d mj_]mebjh\Zgbx

P_gljhkZoZj DhfbkkZj <_k_eh

P>:<H MdjZ€gb + N + Hi + Kij
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DHF1K:J: DB2<KVDHFM =M;?JGKVDHFM
DHF1K:JH<1 IJH IH=JHF F:/LDM < K?E1
Ki:F=HJH>HD

“h\lgy ]
<h_ggZy

b hdly[jy dj_klvygZfb ijhba\_"_g il
bf _gby k KzZfhlhjh~rdzZz Bfms_kl\h jZa]jz
<"hogh\bl_eb ih]jhfZ j_rbeb kdjblvky ba k_eZ
ihljhfz =+ Z]blZpby ~_a_jlbjh\ MqzZklgbdhb
Zj_klh\Zgu 1j_~mij_"blv ih]jhf g_ ij_"klz\e
\hafh guf | d ebrv ihemqg_gu k\_"_gby h
=heh\zZ ij_*Z_|ky d km”m azZ [_a”_ckl\by \eZk
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L?E?=J:F: =J:N: ;H;JBGKVDH=H
DB2<KVDHFM =M;?2JGKVDHFM DHF1K:JH<
G:1J:<E?GGY <1CKVDH<HZ2 DHF:G>B >EY
I1JBIBG?GGY A:OHIE?GGY K?EYG:FB
PMDJH<BO ;MJYD1< =JMR1<KVDH=H A:<l

“h\lgy ]

Dj_klvyg_ k_eZ J_[_"~Zceh\db Qb]bjbgk
>m\hayl@ k ihe_c k\_dem =jmrb\kdh]h aZz
klhjh Z Fbebpby [_kkbevgZz G_h[oh”bfh \
\ha”_ckl\b_ Oh”ZlZckl\mx h ijbkued_ \hbgkt

=jZn ;h[jbgkdbc
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A<?JG?GGY P?GLIJHPMDJM >H DB2<KVDH:
=M;?JGKVDH=H DHF1K:J: SH>H <@BLLY
A:OH>1< M A<TYADM 1A A:OHIE?GGYF
K?EYG:FB A?FE1 1 <JH@:X PMDJH<BO
;MIJYD1< < DMP1<KVDH E?;?>BGKVDHFM
F:/LDM Q?JD:KVDH=H IH<1LM

“h\lgy ]

ljZzZ\e_gb_ :e_dkzg”jh\kdh]h Ih\Zjbs_klI\Z kz
aZ\h~h\ khh[sz_|I

©< gZr_f Dmph\kdh E_[_"bgkdhf bf_
kgZ[ Zxs_f k\_dehc FZImkh\kdbc kZoZjguc &
ij_djzZszZxlky ]jZ[_"b GZzZkbevkl\_ggu_ aZzZo\zZl
ebrzxl \hafh ghklb \_klb ijZz\bevgh_ ohayckl\

Dj_klvyg_ aZo\Zlbeb N kylbg a_
kbkl_fzZlbg_kdb ]jzZ[yl k\_dem ijbg_f dhebqg_k
bgh]*Z “hoh”bl ~h ljhkbf kjhgghlh kh~_ckl

KhdjZs_gb_ iehszZ”b ihk_\Z k\_deu m]j
kZzozjguf Jheh~hf Jhkm~Zjki\m Z |_jjhj fh™_1I |
kZzozjgh_ ijhba\h”~kli\h qlh g_ hl\_qgZ_1 bg

ThkmAZjkI\Z

lihrm <Zr_]h kjhqgh]h kh”_ckl\by H ihke_ ”
[eZ]h\hebl_m\_~hfblv

P glihkZoZj DhfbkkZj <_k_eh\kdbc




<
L?E?=J:F: G:Q:EVGBD: D:GP?EYJ12
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=M;?JGKVDHFM DHF1K:JH<1 L: DHF:G>B.
>HGKVDH2 DHA:QH2 >B<1A1l2 IJH <@BL
A:OH>1< M A<YYADM A A:OHIE?GGYF
K?EYG:FB A?FE1 IHF1SBP1 >HE=HJMDH?
L:EVGHFM MF:GKVDH=H IH<1LM

“h\lgy ]

©LZevgh\kdh_ bf_gb_ MfZgkdh]h m_a’
>he]lhjmdhc ~Zxs__ Zjfbb ihefbeebhgzZ im’
j_Imebjm_1 k [hevrbf Ijm~hf k\hb hlghr
dj_klvygzfb Bf_gb_ ]jhfzrgh_ K aZzZljm
kijz\ey |ky k \_~_gb_f ohayckl\Z < gZklh
dj_klvyg_ kZfhqbggh aZiZob\zZxl a_fex ij_
k\had_ k\_deu aZ[bjzxl khehfm < ~Zevg_
k _jv_aguo ihke_"kl\bc Ijhkbf ~_ckl\_gguo
f jdij_djZs_gbx ijhba\heZ MijZ\eyxsbc N.

;_i"bg_\ hdly[jy ]

;h]1Zq_\kdbc

H ihke_"mxs_f ijhrm khh[sblv *ey “h
KgZ[xa
GZqgqdZgpxa Gbdbnhjh

Lim~yse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m .
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IGNHJF:P1Y IJH <?Q1JG1 DMJKB >EY
>HJHKEBO M K?E1 FBO:CE1<D:
FBO:CE1<KVDH2 <HEHKL1 Q?JD:KVDH=H
IH<1LM

“h\lgy ]

Ale~gh a ihklZgh\hx rdeevgh€ jZ"b FboZc
"hdezZkh\h€ fegekl_jkvdh€ rdheb DZffygkvdh:
"h\lgy pvh]h jhdm \ rdhee \erdjble \_qgejge
"hjhkebo GZ dmjkb aZibkZehkv gheh!
aZibkmxlvky €f gblzxlv mdjz€gkvdm fh\m dh
* ]_hljZnex MdjzZz€gb ijbjh~hagz\kl\h « Zjbnf_

AZ\**mxqgqbc rdhehx

v
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I
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1A >HIH<1>GH2 A:IBKDB Q?JD:KVDH=H
IH<1LH<H=H DHF1K:J: DB2<KVDHFM
=M;?JGKVDHFM DHF1K:JH<1 IJH A:DEBI
K?EYG <?J=MG1l< 1 G?Q:2<DB IJH G?IHD
LBFQ:KH<HFM MJY>M

G_jZger ebklhizrz j

hdly[jy ihklmibeh aZy\e_gb_ "bl_e_c k

h IThf qglh ]jz"*"Zg_ k <_jlmgu B\Zg Ke_KkZ
AZihjh"_p E_hglbc Bhkbi_gdh b k G_qZ_
=ZjZs_gdh hldjulh ijbaul\Zxl k_eyg d g_ih\l
<j_f_gghfm ijZz\bl_evkl\m Fbebpb_c \ur_ha
ebpz az”~_j Zgu Z ~“hagZgb_ i_j_"Zgh \ km

mqgZkldZz

Q_jdZkkdbc m_a”guc dhfb

>:QH = N J + Hi + Kij + :jd
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EBKL Q?JD:KVDH2 IH<1LH<H2 A?F?EVGH:
MIJ:<B <HEHKGBF MIJ:<:F 1 A?F?EVGBF
DHF1L?L:F IJH JHAIH>1E A?FE1 F1@
K?EYG:FB

ebklhizrz j

M_a”*gZy a_f_evgZy mijzZ\Z ijhkbl \ kZ
ijh~"he bl_evghf \j_f gb khh[sblv k\_~_ gl
dhebqg_kI\_ \aylhc gZk_e_gb_fv hil*_evgh il
h \m ih”™ Zj _g~fguc ihk_\ a_feb 1Zd dzZd ihf_s
b p_jdh\ghc k mdZaZgby m_a”~gh]h a_f_evgh]l
b \hehklgh]h a_f _evgh]h d Iz ZzZ 1zd _ b [_
a_f evgh]h dhfbl_1Z

lj_~"k_~Zl _ev mijZ\u >AU=:JV
Qe_gt mijZ\u LZgpxjZ
K_dj_I1Zjv

>:QH = N J + Hi + Kij + :jd
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L?E?=J:F: IHFlQ BD: =HEH<GH=H
G:Q:EVGBD: IHKL:Q:GGY :JF1C 11<>?GGH
A:0O1>GH=H NJHGLM DB2<KVDHFM
=M;?JGKVDHFM DHF1K:JH<1 IJH KIJBYGG)
<1>1J:<P1 OEL1l;: >EY :JF12
ebklhiz~z j
@Dblhfbj ghyl[jy 1_j_~Zx |_e_]jZffm Db
Im[_jgkdhlh ijh~h\hevkI\_ggh]h dhfbl_1Z
©GqugZy k hdly[jy \uoh”pu ba DZem'k

Hjeh\kdhc _jgb]lh\k dhc ]m[_jgbc khe~Zlu
"_gsbgu ih" ‘m]jhazfb kzZfhkm~rzZ ihA~r_j°|
ijhoh~ysbfb wr_ehgZfb hlimkdguo khe”ZlI
| _iemrdb ih” oe

KZfh\hevgh Jjmayl b aZ[bjzxl oe_ [ ijh~h\he
hjlzgh\ <hbgkdzZy kbezZ hlkmlkl\m_1 Gbdzdb
ihfhZxl < Q_jdZkkZo ba[blu Z]_gl ijh”h\h
A _"mjguc klZgpbb azj_azZg kp_isbd \Z]hgh\ k

Wdkp_kku gZqZebkv \ Q_jdZkkzZo A\_gb]h

fm jZkijhkljZgbebkv ih \k_c ebgbb LZevgh
;h[jbgkdZy DZiblZzgh\dz

> eh g_ |_jibl ijhf_~e_gby bgzZqg_ [hjVv]
g _\hafh ghc Thklz\dZ oe [Z “ey Zjfbb ij_ deI

Mk _jrgh oh~ZlZckl\mx h kdhj_cr_f ijl
j_rbl_evguo f_j =ml[ijhrdhf Q_jgur « a

Ih ijbdZaZgbx KgZ[xa |Jhrm jZkihjy" _g
g_f _"e_gghf\uklZ\e_gbb gZ i_j_qgbke_gguo kl:
"ey kh”~_ckl\by |J_’\kIZ\Hi"_dd1ny]lm[Bjkdhbeva
dZdh\uo m[ijh~rdhf “he _g dhfzZzg”~bjh\zZlv gZ
klZzgpbb H ihke_"mxs_f ijhrm khh[sblv «

Ihfhsgbd KgZ[xa ]_
K ih?
_g_jZe ihfhsgbd ijZ\bl_e

]m[_jgkdh]h d

>:QH = N J + Hi + Kij + :jd
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L?E?=J:F: MF:GKVDH2 KI1EDB
A?FE?<E:KGBD1< P?GLJ:EVG1C J:>1 A
I JHO:GGYF G:>1KE:LB <1CKVDH<M KBEM >I
A:OBKLM IHF1SBPVDBO F:/LD1< <1>
A:OHIE?GGY K?EYG:FB

ebklhizrz j

Ihke_~kl\by g_ijZ\bevgh ihgylh]l]h gzZk_e
Mgb\_jkZezZz aZo\Zq_gu \k_ bf_gby MfzZgkd
j_d\babjh\zZg "b\hc b f_jl\uc bg\_glzZjv \k_ a.
\_kvfzZ fgh]bo bf_gbyo ih]jhfu jZkobs_gb_ d
Ajm]lh]lh bfms_kI\Z Fgh]b_ "beu_ ~hfz jzal]ljt
;_amfgh ih~"b]lzZxlky b klhjzxl ~hfZz wdhghfbb
MkljZgyxlky kem Zsb_ b jZ[hgb_

ljhba\h~ylky ijhba\hevgu_ h[ukdb 1jhl
gZckdhj_crbf h[jZzahf ijbgylv f_ju d mkljZg
m Zkg_cr_c ZgZjobb

ljhkbf bkihegblv h[_sZgb_ h \ukued_ \hhjm
kbeu \ MfZzgkdbc jZchg

MfZgkdbc khxa a_fe_\ezZ”™_ev

Lim~ryse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m JZ
jj £ Q_jdZkb H[e\b"Zz\ + K
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>HIH<1>G: A:IBKD: MIJ:<EYXQH=H
F:/LD:FB 1 A:<H>:FB =J:N1< ;H;JBGKVDBO
=HEH<1 =?G?J:EVGH=H K?DJ?L:J1:LM SH>
<@BLLY A:OH>1< A 1JBIBG?GGY
IH=J:;M<:GGY =HKIH>:JKVDBO H;{/DL1<

ebklhizrz j

Bf _gby ]jZnh\ ;h[jbgkdbo jZkiheh _g
Q_jdzZkkdhf b Qb]lbjbgkdhf m_a”~Zo azZgbfzZx

lukyg ~_kylbg a_feb < gbo jZkiheh
k\_dehkZoZjguo aZ\h”*"Z h”bg jZnbgZ”~guc
azZ\h~zZ izZzjh\zy f_evgbpzZ b ~jm]b_ ijhfur,
ohayckl\_ggu_ mqj_"~_gby Ohayckl\h \ ih
klhbl gZ \ukhdhf mjh\g_ jZa\blby b kmffzZ ijh
bf_gb_f b az\h”"Zfb wdhghfbqgq_kdbo p_gghkl
khigb fbeebhgh\ jm[e_c

< gZklhysbc fhf_gl \ k\yab k jzZkl
ZgZjobqgq_kdbf ~\b" ™ _gb_f \ualZgguf h
g_ijZ\bevguf bklhedh\Zgb_f Mgb\_jkZezZ bf_
b az\h”~zf wlhlh [h]Zl_cr_]h \ djz_ ij_"ijbyl
jZahj_gb_ b himklhr_gb_ < e_kZo gZqZeb
k_evkdb_ dhfbl_lu kf_gyy kljZz'"m g_ jZaj_r.
b \ul\hadm bo gZ kZoZjgu_ azZ\h”u g_ ft
g_"hklzld_ Ihieb\Z aZzdhgqgblv ijhba\h”*klI\Z
obs_gb_ 7~jh\ b fZl_jbZeh\ MgzZkldb
Ij_*"gZagZg_ggu_ ih” ijhgbkldm kiehrv \u
> gv]b \ujmqz_fu_ azZ ijh*Z" m fZl_jbZeZz
lj_[mx] \ghkblv bf Ba wdhghfbb azij_szZxl
a_jgZ gZ klzgpbx ih gzZjy*Zf ijh~h\hevk
dhfbl_Ih\ ij_iylkl\mx|l "hklz\d_ a_jgZ gZ a



ijh~h\hevklI\by jZ[hgbf <hevgh_ dhazq_klgh i
kzfhgbggu_ h[ukdb hil[bjZ_| hjm 'b_ m klh
dZkkbjh\ ebrZy bo aZsblu hl ]JjZ[bl_e_c mqgbcg
ljb gZiz~_gby gZ wdhghfbqg_kdb_ dZkku b m[b
dhglhjsbdZ < wdhghfbyo mkbeb\Z_Iky \h
jZkobs_gb_ bg\_glZjy J]jhays__ i_j_clb \ hl
1iZlz° 9ZqzZebkv m _ kzZfh\hevgu_ aZo\Zlu ihe
bo f_""m dj_klvygZfb <hh[s_ dZ ~uc *_gv b ¢
rZlm kha”*Zxlky aZljm~g_gby ij_iylkl\m
nmgdpbhgbjh\Zgbx keh gh]h ohayckI\Z ¢
ij_"~ijbylby b ihM\_jlZxsb_ hizkghklb p_ehkl\
bfms_klI\Z
< bgl_j_kZo khojZg_gby gZpbhgZevgh]h

MdjZbgu fu oh”ZlZckl\m_f h dhfZg”~bjh)
ki_pbzZevgh]lh dhfbkkzjz hl =_g_jZevgh]h k_
dhlhjuc "b\y gz f_kl_ \ Kf_e_ fh] [u g_azf_~
ijbgbfzlv f_ju g_h[oh”bfu_ d hojZg_ bfms_
kihkh[kI\h\ZIlv ghjfZevghfm |_q_gbx ohayck
"bagb ij_7ijbylby k \oh?ysbfb \ _]1h khklzZ\ kf_e
]imr_\kdbf dZiblZgh\kdbf b iZzkl_jkdbf bf_gb

=ezZ\ghmijZ\eyxsbc bf_gbyfb b az\h"Zfb
;h[jbgkdbo ih”ibkv

Lim~ryse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m JZ
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<
I1GNHJF:P1lY FE12<KVDH2 <HEHKGH2 MI.
IJH K:FH<1EVG? HJ?G>M<:GGY A?FE1

ebklhiz~z j
< Q_jdZkvdm ih\elh\m a_f_evgm

GZ \+~ghr_ggy \" kvhlh Ebklhiz*"Z aZz
<hehkgZ a_f_evgZ mijzZ\Z ih\*«~hfey} sh ih
\hehkle a_fey ihfesbpvdzZ \aylZ \ hj_g"m d
Ah jmd [jm~gbo ¢ Ibo dhlje \ gec g_ gm ~Zxp
sh a_fey py \aylzZ \ hj_g™m |Ih\ZjbkI\hf ]jhi
\eAhfm mijZ\b

[j_"kerZ|l_ev mijZ\b
IbkZj
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F:/LDM DGY=BG1 DMJ:D1GH2 < K?E1 DHA:F

lim~gy j
=_gk_dj_I1zZjezIhf h~_j Zgh ebklhiz”rzZ \e
ijh 1_ sh k_eygb ]jZ[mxlv « gbszIlv fzZ}Ihd
DmjzZzdegh€ + DhazZpvd_ Ijhrm g_]Zcgh \'blb

Ijbibg_ggy gZc”Zevrh]lh ]jZ[m\Zggy fZ}ldm =
aZ\h”™m
[jblyl]gmlb \bgm\ZIbo *h km”m aZobklblb d-
\eA” jmcgm\Zggy |Ijh gZkee~rdb kih\eklblb
=m[dhf

Lim~ryse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m JZ
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L?E?=J:F: MIJ:<EYXQH=H F:/LDHF
IHF1SBP1 ;:E:RH<H2 < F1KL?QDM
=HJH>BS? IJH G?H;01>G1KLV <@BLLY
A:OH>1< IJHLB <BKLMI1l< K?EYG

lim~gy j

<hij_db jzkihjy  _gbyf mijhrdhfz m_a?
a_f _evghlh dhfbl_|Z b m_a”~gh]h e_kgh]h c
\hehklyo jZchgZ Fhrgh =hjh”bs_gkdh]h bf
\\_j_ggh]h fh_fm mijZ\e_gbx f_klgufb dhfbl_
kZfhgbggufb hj]ZgbazZpbyfb ijhba\h”ylky [_k
gZkbeby b kZfhmijzZ\kI\Z gZjmrZxsb_ oh” oha:
jZ[hl

G_ihemgb\ jZaj_r_gby mijh~rdhfZ 1_ljhiZ\e
ijh~h\hevkl\_gguc dhfbl_I azZ ih?ibkvx ij_"k_
I _lIjhiZz\eh\kdhc \hehklb b ge_gZ a_f_evgh]h
ithklZzgh\beb az[jzlv *h |j_o lukyqg im”~h\ ir_
ijbklmibeb d jZza”Zq_ a_jgZ ih r_klv jm[e_c a

+ "~_dZ[jy ihdZ jha”“Zgh gZk_e_gbx [
< Oeuklimgh\kdhc \hehklb h[jZah\z

[hevr_\bklkdbc dhfbl_I| 1j_"~k_"*ZIl_ev =jb]
IZk_qgbd qge_gu B\Zg EZ\j_gdh b B\Zg ;m]Z_"
\ayeb dexgb m Jmf_ggh]lh gZ[jZeb IimAZ i

ith bo aZy\e_gbx ijh*Zxl gZk_e_gbx ih jmJ[ey
Dexgb g_ \ha\jZszZxl azZy\b\rb qlh jZkijh"Z"n
im~h\ > _gv]b \ dhfbl_I| g_ \ghkyl

;hevr_\bdb 2~ _ckl\mxl ihfbfh f_klgh]
ijh~h\hevkl\_ggh]h dhfbl_1Z b \hij_db ihklzZgt
jZchgghlh kt_a~zZ dhfbl_1Ilh\

Fhr_gkdbc a_f_evguc dhfbl_I \q_jZ kf_s_g
gh\uc Z klZjuc dhfbl_I ih ~hg_k_gbx e_lI



\ujmg_ggu_ ~_gv]b azZ e_k jzZkij_"~_ebe f_~
hieZlm Ijm~Z gqe_gh\ dhfbl_1Z

E_k \hjm_Iky ;_a dhgljhey dhfbl_I1Z kZfb
k_[y e_khk_db ij_"klzZ\bl_eb k_eZ Lm[be_r
ijhl_klZ ihfhsgbdZ e_kgbqgq_]h =hj*hgZz
ithke_"g_1h

Fghl]b_ e_kgu_ dhfbl_lu hlghkylky d *_el
\hafms_gu ijhbkoh”ysbf [_kkbevgu hkl:
ZgZjobx Iljhrm kh”_ckl\by kjhqgh

MijZ\eyxsbc Fhrgh =hjh”"bs_gkdbf bf_gb_f
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>?1?7R: FBO:CE1<KVDH=H <HEHKGH=H
A?F?EVGH=H DHF1L?LM Q?JD:KVD1C
IH<1LH<1C A?F?EVG1C MIJ:<1 SH>H
<BDHJBKL:GGY A?FE1

keqgy ]
Kjhggh

FboZceh\kdbc a_f_evguc dhfbl_I| ijhkbl
khh[szlv dZd [m”_I| ihkimizlv k ijbgylhc gZ
wdhghfbc \ 1jZnZ ;h[jbgkdbo b :e_dkzZg”jh\l
ljb[eb Z_Iky \_kgZ ”"“he 'gu [m"ml| gZqgZlvky
dlh ijbf_Ilky aZ wlh + g_ba\_klgh 1h fg_gbx
iz ~"2g a_fey wlzZ "he ' gZ [m~_1 k"Zlvky
fZeha_f_evguf b [_aa_f_evguf ]jZz"'~"ZgZf k
eh\db qglh ih kemozZf m _ b~ eZ |ky \ g_dhl
>Z[u g_ [ueh g_"hjhamf_gbc \hehklghc a
dhfbl_I| ijhkbl \uykgblv wlhl \hijhk b khh[sk
A _ckl\by fu “he gu ij_"ijbgbfzlv ih wihfm ih

lj_Ak_~Zl _ev dhfbl_1Z
K_dj 1Zjv
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EBKL DB2<KVDH2 =M;?JGKVDH2 A?F?EVG
MIJ:<B >H QB=BJBGKVDH=H IH<1LH<H=H
A?F?EVGH=H DHF1L?LM

j

=m[_jgeyevgZ a_f_evgZ mijZ\Z jhaleygm)
mijZ\bl_ey fz}ldzfb ¢ aZz\h”~Zfb ]jZne\ ;h[jbgk
kzZfhgbgge \gbgdb « \ljmqgZggy \ kijZ\b ]hki
_dhghfe€ f KfeezZ fekp_\h]h keevkvdh]h a_
dhfel _1Z gzZ]Z”m} ih\elh\hfm dhfel_Im sh ]
jhaih~y”~gqbdhf \ [m\rbo ihfesbpvdbo fZ}ldZo }
a_f_evge dhfel_Ib yde ih\bgge ijbibgylb kzZf
©keevkvdbo a_f_evgbo dhfel_[+s\2 dhgljhex\Z
\dZae<\db \hehkgbf a_f_evgbf dhfel_12Zf

—heh\Z ienibk
Qe _g mijzZ\b ienibk
K dj 1Z] ienibk
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KD:J=: FE12<KVDH2 A?F?EVGH2 MIJ:<B

Keg_gv j

]lh Yg\Zjy ]h*Z y\beky \ Feb_\kdmx a
mijZ\m <yq_keZzZ\v ;bjlh k nhjfZevgufb ~hd
aZk\b”_1_evkl\h\zZgufb Q_jdZkdhc m_a”ghc
mijZ\hc ih a_f_evgufv kijz\zf k ijhl_klIhf ihq
ijbhklzgh\e_gZ \u\hadzZ \hah\ b ijhgbo fZI.
mjhgbszZ Kdblly gZzke_~gbdh\ @b\hlh\kdh]h
_fm ij_~klz\e_gh glh m gzZk i_j_\u[hju b hj
Feb_\kdh]h a_f_evgh]h dhfbl_1Z dhlhjuc dz
aZy\be qglh _keb g_ [m"ml k_]h gbkeZ \u\hal
b \hau |h Q_jdzkkdzy ih\blh\Zz mijz\z
\hhjm™_ggmx kbem qglh [ueb \ujZ  _gu g_\f_k
m]jh Zlv \hhjm  _gghc kbehc ijhlb\ gzZjh~
kdZazgh qlh \k_ \haeh _gh gZ gZjh*gh_ kZ
[jhl_kIm_f gZ \ujZ _ggu_ keh\Z \us_mihfygh
GZjh~rguf azZzdhghf \ujz[zZzlZgh qlh 1ijb
hjl]ZzgbazZpbb gZjh~hf gbdZdbo m]jha g_ *he
ij_~klZ\e_gh

lj_Ak_~Zl_ev mijZ\u ih~ibky
K_dj_1Zjv ih”
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IHKL:GH<: K?EYGKVDH2 J:>B K?E:
?JDHA1<D: D:G1<KVDH=H IH<1LM IJH
<B>:QM OE1l;: ;1>GBF K?EYG:F

keqgy j

IhklZgh\beb <aylv ih hj*_jm imAh\ ir_

ba azizkh\ wdhghfbb b kkuizZlv \ | _fgmx dhfgZz
mijZ\u azl_f \uykgblv gm ~"Zxsboky¢ \ oe_ [_
dh]"Z gm ~"Zxsbcky k_eygbg ~hklz\bl klh
ir_gbpu \ dZkkm mijZ\u |h k_eygkdZy jZ*"Z [m
jZaj_rZlv gZ kh[jZgbb jZ™u

lj_"k_"~Zl _evRmevdh
K_dj_lzZjv : Ibebi_gdh
Qe _gu jZ"K Khdhe_gdzZz F 1Ibebi_gdh b A
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EBKL Q?JD:KVDH=H IH<1LH<H=H
A?F?EVGH=H DHF1L?LM >H F:LMK1<KVDF
L:REBPVDH=H <HEHKGBO A?F?EVGBO
DHF1L?L1<

keqgy j

<ke_"kl\b_ jzkihjy _gby Q_jdzZkdh]h r
a_f_evgh]h dhfbl_IzZz hl ]1h Yg\Zjy k] dZc
1iZz ' ~"Z2g_ FZImkh\kdhc b LZreudkdhc \hehk
jZaobszZx!l b ]Jjhfeyl ihf_sbqvb bf_gby F_"7r
[h]ZIkINZ g_ lhevdh ijbgz”~e_"ZIl \ur_mihf
\hehklyf Z \k_fm Ijm~*h\hfm gZjh m Z g_dhll
g_ m~_j Zebkv hl ih]jhfz b ~_e_"Z bo f_~
ih~_ebelg ghaleje\lih\ZjbsZo dhlhju_ gZoh?"y
gZ njhgl_ Z1Zd _ b \ie_gm b Ihl gq_eh\_d «c
]lihfbl b ijbk\zZb\zZz_1 k_[_ wlh gZ]hAgh [
kh\_jrz_| kljZrgh_ ij_klimie_gb_ i_j_" k
lh\Zjbszfb ihlhfm qglh A?FEY b <HEY kebrd!
"hklZebkv IjmA~h\hfm gZjh”m b fgh]lh e_I| gZj
wlhc k\h[h”u dhlhjmx fu “he gu [_j_qv dzd
b klzjzlvky kzfb \k_fZ kbezfb "Z[u khojZghb
b jza”_eblv \k_f ih azdhgm 1zZd qlh[u dZ "hf
"hklZzehkv ~ey ihevah\Zgby Z g_ ~ey |_o
bf xlky ihf_sbqvb a_feb Z “ey \k_o

<ke_"klI\b_ wlh]h ijhkbl \hehklguc a_f
dhfbl_1 hih\_klblv gZk_e_gb_ \Zr_c \hehl
g_ijhba\h~pethalsjdpZh_"_c a_f_ev | _o dhlhj
gZrbf ]ljz ' ~"zgZzZf ijbgznre_"ZI

lj_~"k_"Zl _ev m_a”gh]lh a_f _evgh]h ¢
ith™ibkv
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EBKL Q?JD:KVDH2 IH<1LH<H2 MIJ:<B
<HEHKGBF A?F?EVGBF DHF1L?L:F IJH
A<1LG1KLV 1A A?F?EVGH=H IBL:GGY

keqgy j

<k _ft \hehklguf a_f_evguf dhfbl_|I

<ke_"klI\b_ lj_[h\Zgby gZk_e_gby \k_]h C
m_a”Z b gZ hkgh\Zgbb ihklZgh\e_gby kt_
a_f_evgh]h dhfbl_IZ hl N dZ[jy ]hrz

a_f_evgZy mijz\Z ijhkblv \t I _gq_gb_ ~“\mo g
ithemq_gby k_]Jh khh[s_gby kdhevdh m™ _ k
a_feb kdhevdh bf__Ilky k\h[h~ghc a_feb
Zj_g™m kdhevdh ij_~ihez]Z_Ilky hklz\bl
[mjydb ~ey kZoZjZ b khklZ\blv kibkhd [_:
fZeha_f_evguo gm "Zxsboky \ Zj_g~_a_fe

l[j_~"k_"Zl_ev mijZ\u
K_dj_1ZzZjv
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IH<1>HFE?GGY Q?JD:KVDH=H IH<1LH<H=H
A?F?EVGH=H DHF1L?LM A?FE?<E:KGBP1
F:J12 ;J:AHEV

J
A_gvdh\ Ilhel ]Jm][

A_f_evguc dhfbl_Iv ijhkbl <Zk Fbehkl
=hkm~Zjbgy y\blvky \''] Q_jdZkku ebqggh be
k\h_]h “h\_j _ggh]h k bf_xsbfbky m <Zk “hdm
ieZgZfb ih \ezZz”~_gbx a_fe_c \ Q_jdZkkdhf m_
k_e Kl_izgh\ <_jlmgh\ b >m[b_\db GZ ijb[u
beb <Zr_]h miheghfhg_ggh]h beb "_ gZ khh[s_
ij_"eh  _gb_ a_f_evguc dhfbl_|I [m~_1 kqgblz
hldzaz\r_cky hl mqgzklby \ ~_e_ b kzf ijbf_lI
mq_Im hojZg_ b jZkihjy ' _gbx a_feb <Zr_c \ (
m_a”_

[j_~_ "~ mijZ\u
K_dj_IzZjv

I+
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IH<1>HFE?GGY =?G?J:EVGH=H
K?DJ?L:JKL<: A?F?EVGBO KIlJ:<
Q?IJD:KVDHFM IH<1LH<HFM A?F?EVGHFI
DHF1L?LH<1

j

= g_JjZevg_ K_dj_IlzjklI\h A_f _evgbo
ihlerhfey} <Zk sh m kijZ\e jmcgm\Zgagy
FZImkh\kvdh€ « = gqZ \hgh a\_jgmehky “*h
ijhozggyf ijbcgylb fejb hohjhghb

>bj_dlhj \eA%eem  isribk
< h 7eeh\h~Z ienibk

I+
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1GNHJF:P1Y KMGD1<KVDH=H <HEHKGH=F
DHF1L?LM Q?JD:KVDHFM IH<1LH<HFM
A?F?EVGHFM DHF1L?LH<1 IJH G:KE1>DB
IH=J:;M<:GGY IHF1SBPVDBO F:/LD1<

Keg_gv j

<hehklghc a_f_evguc dhfbl_| “hghkbl m_
a_f_evghfm dhfbl_Im qglh \ ghqgv k gZ yg'
dj_klvyg_ k Kmghd b AZe_\hd jZa[beb b jZ:
bfms_klI\h ijbgzZz~e_ "Zsb_ [u\r \eZ" _ebp_ Dg
b Zj g*"Zlhjm bf_gby < : AZI\hjgbpdhfm aZde
\ "b\hf b f_jI\hf bg\_glzZj_ Z 1zd _ aZzl[jZz
mgbqglh beb ebqgh_ bfms_klI\h wlbo \eZ”_ev]
Ilhlh dj_klI k Kmghd b oml :e_dk__\db k*_eZq
k bfms_klI\hf dg Yr\bev \ oml Ihih\dZ ijb k
dj_klvygb "~ k_ez le_kdzg_\db jZa[beb b j
bfms_klI\h a_fe_\ez”~_evpZ ijb oml :e_d
K K Dme_rZ

Ilhke_ ijhba\_"~_ggh]lh jZaljhfZ hklZe
g_jha[ejebihkljh_d dhlhju_ Ih _ “~h\hevg
ih\j_""~ _ggu_ ih Ij_[h\Zgbx dj_klvyg
mqgZkI\h\Z\rlgo jha[+sjedkh jZaljZ[e_ggh_
bfms_klI\h k\hablky h[jZlgh

lj_~k_~Zl_ev dhfbl_IE”ibkv
K_dj_1Zjv ih"ibkv
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KD:J=: ;:C;MAVDH=H <HEHKGH=H
A?F?EVGH=H DHF1L?LM G:Q:EVGBDM
Q?JD:KVDH2 IH<1LH<H2 F1E1P12

Keg_gv j

;Zc[makdbc \hehkghc a_f_evguc dhfbl_1I h
k\hbf hi k_1h Yg\Zjy gZ « NZe agZlv
a_f_evghc mijz\_ qlh Yg\Zjy k'] [ueb dhf
hl ;_eha_jkdh]h h[s_kI\Z miheghfhq_ggu_ a:
\ mjhgbs_ ©;hevrZy >jZ[h\sbgZ?2 e_khibevgl
] m gbo ivyghc lheihc "bl_e_c k >jZ[h\d
1ZjZ ehrZz™ _c¢c b g_ \ha\jZs_gu

Khh[sZy h[ baeh _gghf _a"gZy a_f_ev
ijhkbl <zZk ijbgylv f_ju d hlh[jZgbx azZ"_j
"bl_eyfb k >jzZ[h\db ehrzZ~_c b h i_j_~
;_eha_jkdhfm k_evkdhfm h[s_klI\m \bgh\gu
kZfhgbgkl\_ ijb\e_qv d aZzdhgghc hI\_IklI\_g
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EBKL Q?JD:KVDH2 IH<1LH<H2 A?F?EVGH:
MI1J:<B KEH;H@:GKVDHFM <HEHKGHFM
A?F?EVGHFM DHF1L?LH<1

Keg_gv j

GZ hlghr_gb_ hl N dZ[jy ] m_a”rgZy ¢
mijZ\Z ijhkbl dhfbl_I g_f_"e_ggh ij_~klZ\blv _
\k_o p_jdh\yha[ejela\hf_ev \ aZklZ\_ gZ mq.
dhfbl_Ihf k mijZ\g_gibaffejeo¥)j_g”m b kdhevdh
S_g_ aZiZoZgh

Djhf_ Ih]lh khh[sZ_Ilky qlh \ujmg_ggu_ ~_
Zj_g™”m p_jdh\ghc a_feb k”zZ\ZIv \ *_ihabl
mijZ\u \ Q_jdZkkZo

[j_~"k_~ mijZ\u
K_dj_1Zjv
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IHK<1>Q?GGY <B>:G? DHIJKMGKVDHX
K1EVKVDHX MIJ:<HX =JHF:>YGBGM 1<:G|
1S?GDM >EY <KLMIM
< E:<B <1EVGH=H DHA:PL<:

keqgy j
MAhklh\ _j _gb_

<u”Zgh hl dhjkmgkdhc 1gq k_evkdhc
1iZ ~"Zgbgm gZr_fm =jblhjex Kbev\_ckljh\m
Ihf qglh ih kh]leZkeb _]1h hlpZ jZajerZ_lky "e
\ <bevg_ dhaZq_kI\h ijbeZ]Zy ijb k_f ih”ibl
\ Thf m*hklh\_jy_|I

lj_"k_~Zl_ev dhjkmgkdhc 1q K_evko
K_dj_I1Zjv
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L?E?=J:F: J?<HEXP1CGH=H DHF1L?LM
A<?GB=HJH>SBGB >H P?GLJ:EVGH2 J:>B

exlhlh j

LbfgZkh\bc J_\hexpecgbc Dhfel_| ih ho
thjy*dm gz A\ gb]hjh’\sbg- sbjh \e IZ} P_gljZe
GZjh~"gbo Fegeklje\ a ih[¢~hx gZ~ \hjh]Zfb Mdj.
gZjh~m « kibjZxgbkv gZ hjlJZgeah\Zg_ k
A\ _gb]hjh~sbgb azZzy\ey} sh k_eygkl\h yd [hjh
[mA_ [hjhlbky jZahf ah k\h€f GZpehgz
[jZ\bl_evkl\hf aZ k\h€ iheeslbgges * khpeZevg-
amibgyxqbkv ge i_j_" gbf

M lhc qZzk dheb \ezZz”~Z GZjh~"gbo Dhfekz
gZkbevgh gzZ\fyazgZ ih \kef feklZf MdjZ€ghb -
dhfekZjb ijZa~gh\Zeb ih[¢"m gZ”® MdjZ€gkvdb
Ilh A\_gb]lhjh”sbgZ jermqg_ \bdbgmeZ kh\epvdm
ijbrebfb [hevr_\bpvdbfb _e_f_glZfb [meZ k
aZohiblb Im \eZklv \ ih\ele |h \_kv gZjh” \ hkl
dhazq_kI\Z ih\klZ\ afe\ Im \ezZklv \bgek j

exlh]l]h sh azZ }*bgm ijZ\hfhggm \eZ"m \bac
P_gljZevgm JZ"m » ml\hjb\ k\ec IbfqZkh\bc j_\
dhfel_| ih hohjhge ihjy*dm gZ A\_gb]hjh”*sb.
IbfqgZkh\h i_j ~Z\ \kx \eZ”m gZ ih\ele ~h |h]h
ihdb g_ [m~_ MdjzZ€gkvdbf ijZ\bl_evklI\hf s« P _
JZ"hx \klZgh\e_gZ azZ\qZkgZ \ezZz~Z \ MdjZ€gk
J_kim[eep-

K_eygkl\h ih\elm ijhoz} yd fh gz ihkdrl
mklZgh\blb ezZ” « kihdec \ gZrhfm djZ€ « ijh\h"
gZfeq_gbc P_gljZevghx JZ~hx ieyg i_j_|[
itheelbggh€ « khpeZevgh€

LbfgZkh\bc J_\hexpecgbc Dhfel | gZ A\_gb]l

<ekgbd J_\hexpecgh]h LbfgZkh\h]h Dhfel
A\ _gblhjh~sbge + + exlhlh % <



<
EBKL Q?JD:KVDH2 IH<1LH<H2 A?F?EVG
MIJ:<B OEBKLMG1<KVDHFM K1EVKVDHF
=HEH<1 IJH G?>HIMKLBF1KLV
Ki:FH<1EVGH=H A:OHIE?GGY
K1EVKVDH=HKIH>:JKVDH=H 1G<?GL:JY

exlhlh j

Oeuklmgh\kdbc \hehklghc a_f_evguc
khh[sbe glh Oeuklmgh\dh_ k_evkdh _
ithklZzgh\beh \aylh_ gZ mq_| a_f_evguf c
bfms_klI\h dzd "b\hc 1Zd b f_jl\uc bg\_
gZoh”ysbcky \ Oeukimgh\kdhc b GbdheZ_\kc
jZa™ _eblv f_"~m "bl_eyfb k_eZ Oeuklimgh\d

< \b”m k_]h b ijbgbfZy \h \gbfZgb_ <
ihf_sbqvb a_feb kh \k_f bg\_glzj_fi_j_reb
\k_]h Ijm~h\h]h gZjh*"Z m_a”*gZy a_f_ev
Ij_"eZ]Z_| jZatykgblv gZk_e_gbx k_eZ Oece
glh[u hgb \ha”~_j Zebkv hl kzfhgbgghlh
gZjh~gh]lh “hklhygby 1Zd dzZzd bg\_glZjv g.
Oeukimgh\kdhc b GbdhezZz_\kdhc wdhghfbyo
\k_fm Ijm~*h\hfm gZjhm Z g_ lhevdh ebrv hl
azZ dhlhjh_ ~“hklhygb_ [m~_1_ kljh]lh hI\_qZz
ljm~ysbf gZjh~hf

l[j_~"k_"~Zl_ev mijZ\u
K_dj_1Zjv




<
EBKL Q?JD:KVDH2 IH<1LH<H2 A?F?EVGH:
MIJ:<B L:REBPVDHFM <HEHKGHFM
A?F?EVGHFM DHF1L?LH<1 SH>H
IH=J:;M<:GGY IHI1<KVDH=H F:/LDM

Exlbc ]

Ba khh[s_gby <Zr_]h hl n_\jZey k] aZz
glh \ IThih\kdhc _dhghfbb ijh"he Z_Iky jZaol
gZjh~gh]lh "hklhygby dzd |h az[jzIz \ Zf[Z]Z
b jZzajmsZ _Iky ~hf dhlhjuc kem be djZkh
lhih\kdh]h djZy b ij_~gZagZq_guc “ey hldjbll
"hf_]bfgZabb

l[jbgbfZzy \h \gbfZgb_ qglh m_a”“guc a_f_
dhfbl_| ~ey ij_"*hl\jZs_gby ih~h[guo y\e_gbhk
\hhjm hgghc \ezZzklb y\ey_Iky [_akbevguf a
mijzZ\Z ijhkbl \hehklghc a_f_evguc dhfbl_1 i
f_ju d\uykg_gbx dlh bf_ggh aZ[jZe ir_gbpm
ba Ihih\kdh]h bf_gby dlh y\beky d wlhfm Z]t
kemqgZ_ h[gZjo jlodyjeiphhhdhe k mdzZazgb_f

| o ebp dlh ijbgbfZe maqgzklb_ \ ]jZ[_"_ b ij
wlibfb kibkdzfb ij_~klz\blv \ m_a”guc a_f._
dhfbl_| ~ey ijb\e_g_gby wlbo ebp d aZz

hi\_TkI\_gghklb
l[j_~"k_"~Zl_ev mijZ\u
Qe _gu mijZ\u
K_dj_1Zjv
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<
EBKL L:REBPVDH=H <HEHKGH=H
A?F?EVGH=H DHF1L?LM Q?JD:KVD1C
IH<1LH<1C A?F?EVG1C MIJ:<1 SH>H
IH=J:;M<:GGY IHI1<KVDH2 ?DHGHF12

Exlbc ]

LZreudh\kdbc \hehklghc a_f_evguc dh
"hiheg_gb_1_e_]jzffu hl n_\jZey k_]h 1h~Zz
“hg_klb ke _~n xs__ ©\ lhih\kdhc wdhghfbb i
jZkobs_gb_ g Zjh~ghlh ~hklhygby A_f_evgl
ij_"“\b"bl [] Ihm[bckl\_ggmx \hcgm ijhbkoh”
dzZjlbgZ ir_gbpZ dhlhjZy gZoh”beZkv \ wd
Zf[ZjZo jZkobsZ Iky [_a \kydhc \eZklb Z \ *
kem be Ihih\kdhfm k_e_gbx b \ dhlhjhf ij_~i

h\
hidjulv ]bngab kzfbf £ °_ k_ehf jZaljzZ[e_
ijhbkoh”~bl \ ~hf_ klj_ev[Z b ~hf [m”~_lv g_ ih
Z gZ dmgm i_ieZ H[klZgh\db jZaljZ[e_gh b |
Ahf ijb[ebabl_evgh gZ khigb lukyq jm[e_c
A _f _evguc dhfbl_ | [_akbe_g b g_ fh I jrr
b hklZevgh_ bfms_kI\h “b\h_ b f_jl\h_ fh°'
ijZohf \ kZfh_ dhjhldh_ \j fy ~@&Zkbebgdbhqvx
KZflhjh~dz jzaljz[b\ wdhghfbx \ k\h_f k_e
d A e "mijzal]jZz[e_ggh]lh bfms_kI\Z LZreudkd
gZkbe gb_f LZreudZ =jZ[e_gghlh ba k LZi
jh]1ZIhTh kdhlZ b ehrz~" ¢ gZ qlh gZk_e ¢
ij_ "vy\beh mevlbfZImf KZflhjhAdm \ |_q_gbb
A_f_evguc dhfbl_Ilv "hghky ngIhys__
N eZ jhkb| hdZazlv kZfh_ wg_jlbggh_ kh”_
gZr_c |_ ljizffu ~Zgh k\_~ gb_ ge_gm (
c a_f_evghc mijZ\u > N LZgpxj_ dl
[\h\Ze ijb ijhbkoh”ysbo g_dhlhjuo kh

lj_~"k_"Zl_ev a_f_evgh]h dhfbl_1Z
K_dj _1Zjv

>:QH = N J + Hi + Kij + :jd



<
EBKL Q?JD:KVDH2 IH<1LH<H2 IJH>H<HEVQ
MIJ:<B >H IH<1LH<H2 A?F?EVGH2 MIJ:<B

[_i_agy ]

Ilh  aZyle_gbx Z]_glZ Q_jdZkdhc m_
ijh~h\hevkl\_gghc mijzZ\u Y F RZ"bjh f_Kk
dj_klvyg_ ij_iylkl\mxl \ul\ham dZa_gguo "_
f_ rdh\ lma jha[ejebhplygkdh Jyah\kdh]h bf_gby
ba K_jrxdh\kdhc wdhghfbb gz kI P\_Idh\h
jZaljzle_gbyf f_rdh\ ih k_fm ijh~h\hevklI\_ggZ
g_jhal[+jeilpAhkbl a_f_evgmx mijZ\m ijbgylv kjhc
f ju d [_aijblylkl\_gghfm \ul\ham mdzZazZguo f
klzgpbx P\_Idh\h \ jZzkihjy  _gb_ Z]_glZ RZdy

AZf ij_"k_"Zl_ey mijZ\u
AZ\_~ oe_[g hl*_ehf

>:QH = N J + Hi + Kij + :jd




<
EBKL Q?JD:KVDH2 IH<1LH<H2 A?F?EVG
MIJ:<B OEBKLMG1<KVDHFM K1EVKVDHF
=HEH<1 OEBKLMG1<KVDH2 <HEHKL1

j

Oeuklmgh\dbc \hehklghc a_f_evguc
khh[sbe glh Oeuklmgh\dh_ k_evkdh _
ithklZzgh\beh \aylh_ gZ mq_| a_f_evguf ¢
bfms_klI\h dzd "b\hc 1Zd b f_jl\uc bg\_
gZoh”ysbcky \ Oeukimgh\kdhc b GbdheZ_\kc
jZa™ _eblv f_"~m "bl_eyfb k_eZ Oebklimgh\d

< \b”m k_]h b ijbgbfZy \h \gbfZgb_ <
ithf_sbqvb a_feb kh \k_f bg\_glZj_fi_j_reb
\k_]h Ijm~h\h]lh gZjh~Z M_a”~gZy a_f_ev
Ij_"eZ]Z_| jZavykgblv gZk_e_gbx k_ezZ O
glh[u hgb \ha”_j Zebkv hl kzZfhgbgghlh
gZjh~gh]lh "hklhygby 1Zd dZd bg\_glZjv gZ
Oeuklmgh\dhc b GbdheZ_\kdhc wdhghfbyo
\k_fm Ijm~h\hfm gZjh"m Z g_ Ihevdh ebrv hl
azZ dhlhjh_ ~“hklhygb_ [m~_1_ kljh]lh hI\_qZz
ljm~rys_fky gZjh”hf

l[j_~"k_"~Zl_ev mijZ\u
K_dj_1Zjv




<
<1>HA<: D:G1<KVDH=H IH<1LH<H=H DHF1K:
SH>H A?FE1 1 F:CG: DHEBRG10O IHF1SBD1

[_i_agy ]

>h f_g_ ~“hoh”ylv qmldb [m~lh [b ~_ yde hd
ter[mjxxlv k_eygkl\hg_joha[sjeb\kef
jhaihjy~r" _ggyf MdjzZz€gkdhe \ezZ”"b g_ a”™zZ\.
hjm ey ¢ g_ ih\_jlZlv jhal]jZ[e_g_ fZcgh
ihfesbde\ Z [jZIb jm Z « clb \hx\Zlv ;h] agZz
HI"_ y _jhal[ejebBdhgmxgbc h[h\fyadb ih\elh\}t
dhfekZjz Zi_exx ~h gq_kgh]h Ijm~h\h]h k_e
jhelgbpl\Z g_ kemoZlv [_amfpe\ « g_ [hypy s
gZr MdjzZz€gkvdbc mjyn [Z2°Z} klZjbc eZ™ aZ\_j
y of_g_f k\h]l]h MdjZz€gkdh]h mjy*m ydh]l
mdjZ€gkvdbc gZjh” »« ydhfm fb ih\bgge i*"ey]Z
sh ih\hjhlim ~h klZjh]lh g_ fh™_ [mlb Ih jhkihjy
FegekljZ <gmljergeo KijZ\ kih\esZx sh Ij_
g_I\_jlbc mge\_jkZeb P_gljZevgh€ JZ"b m dh
a_fey ¢ \hey Ijm~h\hfm gZjh”h\ \hkvfb]h”bg
ijZpe "~_j Z\gbc dhgljhev gzZ” ijhea\h”klI\hf a
\bdmim =+ hklZxpy \ kbee HI _ rZgh\g_ ]jhf
\k_I_ gh]h fb “h[b\Zebkv Z Ih sh kdZaZgh
mk_ jhal]jZ[e_g_ fZcgh m _dhghfeyo I|h p_
\haklZgh\blv ihfesbde\ yd ~_yde ex®b my\eyxl\
jhaihjy”r” _ggy ih\elh\h]h a_f_evgh]h dhfel_Im
gZ mghl gm e« mayeb Z ihlef ~_ yde jha]jZ[be
h~"bgbpe jha]jZ[beb Z I+ sh kb”eeb \ hdhiZo *h
g_ [Zgbeb Lhfm e« ijbdZam}py g_]Zcgh \g_KkIE
[m\rbo ihfesbde\ \ jhaihjy®" _ggy a_f_evgbo dr
[h \_kgZ gZ ghke Z h[jh[eylv g_ fZ} gbf aZfe
liZz"*ev h” iem]Z ~jm]bc = |_ee'dm Z Ij_lec
Il i Z hjzZlv g_fZ gbf g h*ghfm hl *“ey gh]h |



mk_ [meh ih\_jg_gh A\_jlZxkv IZdh" ~h

ijhozggyf sh[ yd fh'gZ [meh [eevr_ ihkeygh
kZoZjgbo azZ\h”e\ [h kZoZjges aZ\h”b ihlje[q
yd \h~Z ~ey jb[b Yd g_ [m~_ jha\b\Zpy ijhf
Mdjz€ge |h fb [m~_fh jZ[Zfb aZdhj*hge\ yd |
dhebrgy Jhkey HI _ a\_jlZxgbkv “"h gz
Ah\ej_gh]h f_ge ith\lelm g_ o\bex\Zpy Z -l
kijz\_"~eb\hx "hjh]hx « aZdjeieylv aZ kh[hx a
Leevdh Ih”~e fb klZg_fh ~eckgbfb ex”vfb yd n
eZ” o kihdec Gefpe\ [hypy gegh]h Yd gZ\_
fh gz [meh qg_kghfm gheh\edh\e ¢Ib ih mebp-
o0Zle g_ [hygbkv sh ch]h dh gm o\bebgm ft
\bjeazlv k_fvx « a”h[mldb h]jZ[blv % Ih”*e g
ghlh jh[blv ¢« \Zr mjy” \e?ijZ\blv €0 "h ~"hfm
ohlelbfbfh eZz~m |h fb kzZfe [m~_fh \bgm\Z
ier[mjxxlv g_kg_ k_eygkl\h \bkImizlv ijhlb

GZjh~rgh€ J_kim[eedb [m~mlv ijbly]Zlbky ~h
\eckvdh\bf qZkhf

<bd h[ Dzge\kvdh]h ih\elh
dhfekZjZz Y < Kee*ig_g

>:QH = N J + Hi + Kij + :jd




<
IHK<1>Q?GGY Q?JD:KVDH2 IH<1LH<H2
A?F?EVGH2 MIJ:<B IJH <1>JY>@?GGY
| 1 >J?MK: >H KF1EB

[_i_agy ]

Q_jdZkkdZy m_a”gZy a_f_evgZy mijz
m~rhklh\_jy_1 qglh ij_~vy\bl_ev k_]h ihfhsgbd [
m_a”ghc a_f_evghc mijZ\u 1:<?E B<:GH<BQ
dhfzg”bjh\Zzg \ Kf_eygkdbc jZchgguc dhfbl
ijb_fzZz dgb] b “hdmf_glh\ [ul\r wdhghfbq_
mijZ\e _gby ;h[jbgkdbo k Ghyljy ]h~rz
\j_f_gb i_j_oh”Z Julr ihf_sbg_o a_f_ev d c
ljhkbf \k_ azZzdhggu_ \ezZklb b zZ~fbgbkljZIb\g
hdZzau\Zlv _fm aZdhggh_ kh”_ckl\b_ ijb eb
dhglhju

l[j_~"k_"~Zl_ev mijZ\u
Qe_g mijzZ\u
K_dj_1Zjv
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Hi + Kij + :jd




<
<1>HA<: DHF1L?LM IH<1LH<H2 K?EYGKYV
KITEDB D:G1<KVDH=H IH<1LM
J
RZgh\g_ ]jzZfZz~ygkl\h 1lekey hgbs_ggy
MdJZ€gkvdh€ GZjh*ghe J_kim[eedb \e™ [eevrl
yd_kv |I_fg_ g_"hjhamfeggy yd fe  jh[elgbp
k_eygkl\hf
A ijboh”~hf MdjZ€gkvdh]lh e« gef_pvdh]h \
ijb[meh "ey gZeZ]h~"_ggy eZ"m « kihdhx gZ
gZk |I_fge kbeb qghjgzZ khlgy Z]elmxlv « |
k_eygkl\h ¢ jh[elgbpl\h g_fh\ [b Ih MdjZ€gk"
[jZ\bl_evkl\h ohqg_ ih\_jgmlb I1Z az\_klb klZj
[m\ aZ qgZke\ iZgm\Zggy fhkdh\kvdbo pZj-
gZc[eevre [m\re ihfesbdb "halheyxlv kh[e im
gmldb g_fh\[lg §maf[ejer\lZ[h ©*Z "mlv \Zf a_f
Z[b rdmjZ \bljbfZez?2 jhamfe}lky p_ \k_ jh[b
Z[b kdjblb g_~h\ejm gZk_e_ggy ~h ~eckg
gZjh~gvh]lh ijZz\bl_evgl\{hapjedhXhk eydZxlv
sh fb [m~Alh [b [m~A_fh ie® gef_pvdbf yjfhf
peedh\blZ [j_ogy |_fgeo kbe \hjh]e\ Ijm~h\
lhaZyd mke pe |_fgejtkajepeb\hdkiemzZIZIhjb
"beb ¢« dmiZzgbkla\sjed\thjh\e Ijm~h\h]h gZjh”
Z a\*"jh~" _ggyf MdjZz€gkvdhe GZjh*gh€ J_ki
afh]b ~_jlb rdmjm a pvh]h gZjhm yd *_jeZ
\hgb ¢ i "[mjxxlv ijhlb gZrh]lh ijZ\bl_evklI\zZ
dheb gZljz\e_g_ gZk_e_ggy ihl_jy \ejm ~h k
lh e_Jr_ [m”_ |_ gZk_e_ggy i**]hjgmlb ie" |
MdjZz€gkvd_ GZjh~g_ 1jZ\bl_evkl\h ahjdh «
aZ "eyevgeklx p_€ |_fgh€ kbeb qghjgh€ khl
egl_j_kb \kvh]lh Ijm~h\h]h gZjh m "b\mqgh]h
Mde€gkvdh€ GZjh”"gh€ J_kim[eedb « gZdZ:
_jhal[ejeb\aZdhgb vyde \bjh[beb ij_~klZ\g
\kvh]h ljm~h\h]h gZjh*m m P_gljZevgec jZ"e
imgdlb peo aZdhge\ \ky a_fey i_j _oh”_ [



dhjbkim\zggy ljmrhWarjelghih m \hkvfb
]h~*bggbc jh[hgqec ~_gv ~_j Z\gbc dhgljh
ijhea\h”~kI\hf \hey keh\m ~jmdm \ejb kljZcdn
" e Ab\blvky ~_ Iml \hjh _ [Zc”"m _ ~"[Zggy "ey
gZjh™m

Djef pvfg]_hjha[-je]ljZf[m\Zlb e gbsblv ~_j Z\g_
e ljhfz~rkvd_ ~h[jh ;Z]Zpvdh } |Zdbo ydes g_ aZ
sh €f g_ fh gz - "Ze- liZ[blv 1Z jha[erZgblv
debq_fh <zZk \k_ k_eygkl\h ¢ jh[elgbpl\h g_
| _fgbf kbezf yde f _gmxlv k_[_ \kydh]h
Ah[jhex[pyfb « klz\Zcl_ ~h ijZpe q_kgbc IjI
gZjh~g_jhal[ejebdhex”b ydbo \b[bjZ} gZjh”™ ¢
ihkfexlv «lb ijhlb chlh izZfYylZxqgb sh azZ ijzZp
\b[hjpe\ keerdm} \_kv gZjh”™ AZjZa gZklmizZ}
sh[ mky a_fey [meZ h[keygZ yd oee[hf [Zd
1ZfylZxgb sh dheb g_ [m”_ [mjyde\ “ey pn
aZ\h”e\ |h [Z]Zpvdh jh[elgbdes\ ebrbpy jh[hlb
oe*[Z [h azZz\h”b g_ [m”mlv jh[blb Z 1Zdh g
fzlbf_ "hfm f_eykb « pmdjm HI" g_ \ejl_
lhjezgyf Z yd ijbc”_ gZdZa \+" a f _evgh]h
lhAe Ah ijZpe >_yde ex”b [hypy gefpe\ Pvh]l
[hylbkv yd fb mklZgh\bfh eZ” « kihdec \ k_[_
lh \ke gef_pvde \hydb ie"mlv kh[e "h k_[_ ~h-
p_c fhf gI \ gZk lzd_ [_a\ezZz””y sh ¢ "blb ¢
|1Zc g_ fh ' gZ ~"Zes 1Zd "blv GZjh~ g_\ j_ k\h€
jh[_ aees \gbgdb ]jZ[mgdb Ihsh hl _ « |j_[.
kibgblb >_ gzZjh”~ kihdecgh « q_kgh ijh\h"_ "
aZdhgb yde [meb aJzZz”rZge ihi_j_"m |h |h"e g
Z ¢ keh\h ebo_ g_ [m”_ ihkeZgh gea\e*deev
jha[ec « gZkbevklI\h Ih €f [m~A_ ]Jejdh « ih]Zgh

>h ijZpe \k_ gZk_e_ggy ]Jh”e djbdm [Z
[mM*m\Zggy gh\h]h djZsh]h "blly

Dhfel_I| ih\elh\h€ k_eygkvdh€ kieedb DZge-\kv

>:QH = N J + Hi + Kij + :jd



<
>H<1>D: Q?JD:KVDH2 IH<1LH<H2 A?F?EV
MIJ:<B DME1RM K?J=1X KL?I:GH<BQM S
[1>L<?J>@M/ JHA=J:;M<:GGY CH=H F:/LDI
K?EYG:FB

j
>Zgh \er Q_jdZkvdh€ ih\elh\h€ a_f_ev
f rdZgpx f Q_jdZk K_j]ex KI_iZgh\bgm Dme
chl]h ijhoZggy ey ij_"klZ\eeggy Q_jdZkvdhf
dhfekZjm ijh I_ sh [m\rbc ch]h DmeesrZ fZ}Ilh
oml ©<Zeb? Kmgde\kvdh€ \hehklb Q_jdz
jhaljz[h\Zg gZk_e_ggyf \ Exlef [« mgh]h jhc

AZagZqgq_g_ ih\elh\Z a_f_evgZ mijz\Zz
i ibkhf « ijbdeZ”hf i_qZldb

=heh\Z mijzZ\b
IbkZj

>:QH = N J

I+
I
I+
A
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DH2 IH<1LH<H A?F?EVGH2
MIJ <B MO: EL?JM MIJ:<B N K ;:K:X
SEY HJ=:G1A:P1CGH2 JH;HLB <
F:LMK1<KVD1C <HEHKL1

Kbfv m_a”gZy mijZ\Z dhfZg”*bjm_| <Zk \ jZchg
\hehklb \ k Dmph\dm FzZdb_\dm KlzZgbkezZ\qbd
Z 1Zd>_\ JZc]hjh~kdh_ b >hahggh\kdb_ bf_gby
f jv d k\h_\j_ f gghfm h[k_f _g_gbx ihe_c yjh\uf
k\_dehc mklzZgh\blv kh[jZamykv k f_kgufb mkeh
ihk_\h\ ijbgbfZlv f_ju qglh[u k\_deh\bqgu_ ieZ
a_feb ij_~gZagZq_ggu_ ih” ihkzZ~"dm \ukZ”hd
aZkz b\Zebkv lhevdh k\_dehc b \ukz~dzZfb ~ey
<zZf \ kemqgzZb gZ~h[ghklb khau\Zlv koh™u b kh
klZjZlvky m[_"~blv gZjh” ijbgylv "jm gu_ aZ[hlu
yjh\u_ debgu b k\_deh\bggu_ ieZglZpbb g_

h[k_f_g_ggufu ijbaul\Zlv d kZfhc wg_jlbggh
wihf Qlh[u a_f_evguc dhfbl_Iv Z keb hdz® Ik\
h[jzah\u\Zlv ey g_]h jZchggu_ dhfbl_lu ijbgbf
\ha\jZIm jZal]jZ[e_ ggZ]h\ wdhghfbyo f_jl\h]h b
b\hc jZal]jZ[e_gguc bg\_glZjv hklZ\eylv m \ayl
gh 1j_[h\Zlv ij_"klz\e _gby kibkdh\ m dh]h |Zdh\I
Djhf_ k_]h ijh\_jylv ~ g _“gmx hlg_lghklv \he
a_f_evguov dhbeJh\ b mkizgh\blv ijb khojz
bf gbyo gZjh~gu_ dhglhju ih mijZ\e_gbx bf_gb

AbgbklZlb\gu_ mqj_"~_gby b “he ghklgu_
[eZHwhethdZau\ Zlv _fm ;K X kh~_ckl\b_ ijb b
\haeh _gguo gz g]h h

H j_amevlZl_ bkihe

ih~Ajh[guc ~hdezZ”

[yaZzgghkl_c
g_ gby k _1h miheghfhqgby

lj_~Ak_~ZI_ev mijZ\u ihAibkv
Qe_gv
K_dj_1Zjv ihAibkv

>:QH + N J + Hi % Kij +:jd %



<
EBKL Q?JD:KVDH2 IH<1LH<H2 A?F?EVG
MI1J:<B JHLFBKLJ1<KVDHFM A?F?EVGHF!
DHF1L?LH<1 SH>H KD:J=B @BL?EY K?E
GHK: Q1< N PB=:G?GD:
j

Dmq_j Ghkzg_\kdhc wdhghfbb N_"hj F
aZzy\be qlh ]jz° k_eZ Ghkzq_\Z \ulhgy
Ghkzg_\kdhc wdhghfbb [_av \kydbo gZ Ih ij
M\_~h\eyy h k_fv m_a”gZy a_f_evgZy mij.
g_f_"e_ggh ij_djZlblv gZkbevkl\h qgbgl
k GhkzZq_\Z gz~ Pb]JZg_gdhf b g_ m\hev
wdhghfbb ~h hkh[h]h kh klhjhgu m_a”ghc
mijZ\u jZkihjy  _gby djhf_ Ih]h g_f_~e_ggh
fhib\bjh\Zggu_ ~Zggu_ gZ dZdhf bf_ggh hkg
\u]lhgyxl ba wdhghfbb Bf_y \ \b m qlh wdrl
kem Zsbo [_a jZaj_r_gby m_a”~ghc a_f_ev
gbdlh g_ bf__1 ijZ\Z m\hevgylv <bgh
g_bkiheg_gbb jZkihjy  _gbc m_a~ghc a_f_e:

[mAmlv ih”~\_jlgmliu hI\_IkI\_gghklb ih |

l[j_~"k_"~Zl_ev mijZ\u
K_dj_1Zjv

>:QH = N J + Hi + Kij + :jd




<
EBKL Q?JD:KVDH2 IH<1LH<H2 A?F?EVGH:
MIJ:<B E?KVD1<KVDHFM A?F?EVGHFM
DHF1L?LH<1 SH>H KD:J=B @BL?EY K?E:
E?KVDB Y ;H@D:

j
=jhfz~ygbg k_eZ E_kvhd Yde\ ;h dh aZy\ey
Fbnh”ec =mjeg_gdh a k\h€fb kbgzZfb \e~[bjZxI\
Kl _ith\m o kZ*"b[gm a_fex
Kih\esZxqgb ijh p_ ih\elh\Z a_f_evgZ m
ijhihgm} g_]Zcgh jhalJeygmlv "Zeh[m ;h dZ jm

IbfqzZkh\bf A_f_evgbf AZdhghf Mjy~m « ihke
Kih\eklblv MijZ\e

=heh\Z mijz\b
IbkZj

Hi + Kij + :jd
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<
EBKL Q?JD:KVDH=H IH<1LH<H=H A?F?EVG
DHF1L?LM OEBKLMG1<KVD1C G:JH>G1C 1|
IJH G?>HIMKLBF1KLYVY K:FH<1EVGH=H IH>1
A?FE1 1 F:CG:

j

>h \eAhfhklb ih\elh\h]h a_f_evgh]h dhfel_|
alekldb sh GZjh”rgy MijzZ\Z jerbeZ ijh"Zlv
f_jl\bc eg\_glZj « jha”eeblb habfbgm « ieZgl.

Ale*gh a h[h\Yfyadh\hx ihklZgh\hx =m[_]
af€am a_f_evgh]h dhfel _Im a_f_evgZ mij.
ydef jZa+s kZfhgbggh g_ 7~eeblv a_fee o g_
g\ _glZjy [h az 1Zde kzZfhqbgkl\Z GZjh~gZz
ijblyl]gmlzZz “h km~Ah\h€ \erih\erZevghkle ih \k
dZjgh]lh aZdhgm

Lh\Zjbr Jheh\b mijZ\b
IbkZ]

>:QH = N J + Hi + Kij + :jd




<
IHK<1>Q?GGY Q?JD:KVDH=H IH<1LH<H=H
A?F?EVGH=H DHF1L?LM @BL?EYF K?E:
K<B>1<HD G: IJB>;:GGY DHG?C

j
Ih\elh\bc a_f_evgbc dhfel_| pbf ihk\ergm
lihfzryg_ k_ezZ K\b~h\dzZz HkIZi @BJGBC
@BJGBC K_f g @BJGBC :\jZzf @BJGBC A
' HJ1K?GDH FboZceh DMEBD Ijhdei 1?7LJ?C(C
Dejeeh ;:G:D fzZxlv ]hkljm gm ~*m \ dhgyo "e

g_h[oe*geklb « hlijZ\eyxlvky gZ Ih”*eevsbgm a:
|Zdh\bo

=heh\Z mijzZ\u
Qe_g mijzZ\u
IbkZj

v
O
I
I+
Z
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I+

Hi + Kij + :jd




<
1GKLIJMDP12 DB2<KVDH=H =M;?JGKVDI
A?F?EVGH=H <1>>1EM SH>H A?FE?MKLJ
K?EYGKVDBO A?F?EV

j

A?F<1>>1E:F
DHI12 J:CDHF1K1YF

lgkljmdpe€ ih a_fe_mkljhx k_eygkvdhbi
jZchgZo a_fe_mkljhcgbo jh[el ih gZpehgZe
"ey pmdjh\bo aZ\h”e\ « dmevlikh\oha-\

F_"e« m~Zjgh]l]h a_fe_meZrlh\hggh]h j.
\eMh*m a_f_ev ey ihlj_[ pmdjh\bo azZ\h~e\
gZ feklZo ih\ela_f\erneeZfb \ alh”e a JZc
hohiexxlv yd mke [m\re g_Ijm~h\e a_fee dh

+ jhdZo [mjyd “ey "Zgh]lh aZ\h"m 1Z
yde agZoh”~ylvky fe" gbfb Z[h aZq_ieyxlvky
gZpehgZeeah\Zgbo a_f_ev ;ZZgh Z[b f
koh"bebky a Zz~fbgbkljZlb\gbfb f_"Zfb \hehl

A_f_evge \er"eeb ih\bgge kee*dm\ZIb
yd pe dhlje \oh”?ylv \ a_fe_meZrlh\hqgbc jZ
yde \boh”ylv aZ ch]l]h f_"« [meb azZ[_ai_q_
ith*mrghx gZ~eevghx ghjfhx a_fee

ljbfeldZ Z ~ey \hklZgh\e_ggy k_j_"gvhé€
gZ~eevgh€ ghjfb Ij_[Z ih*eeblb aZ]Zevgm d-
ith\elm azZ \bgyldhf ij_~gZagZq_gbo i*® pmoc
kh\ohab ¢ egre mklZgh\b gZ deevdeklv gZk_

< jZchgZo "_ ijh\h”blvky gZpehgZe-a
ih\bg_g [mlb ijh\_~ gbc kiehrgbc a_fe_m
k_eygkvdbo IZd « gZpehgZeeah\Zgbo a_f_ev



\bree _gZ \ nhg” pmdjh\bo azZ\h”e\ [Zd e« a_
|h\bgg- [mIb a_fe_mkljh_ge* gZc[eevr “"hpeevg
GZc[eevr "hp evgbc a_fe_mkljec yd az\
k_e klzZz\blv i_j_” ih\ela_f\ernreeZfb o jZcdhfek
aZ\"Zggy Z agbs_ggy "Zevgha f eey yd
aZ\h”~e\ [ agbs_ggy “h\]l]ha_f_eey « q_j_a
\\_~_ggy iheeir_gh]h [eevr dmevlmjgh]h ieh”
A_fee ih\bgge \eA*\h~”blbky Z az\h”"k
fh eb\hklb [eb 'gq_ ~h az\h"m [ k_eygkvde %
>ey agbs_ggy “Zevgha_f_eey ih\bg_g [ml
\ihjyrdh\e a_fe_mkljex h[feg h”"gbo iehse\
a_f _ev g_Ijm~h\bo gZ k_eygkvde « a_f_ev h~"
a_fee A"jm]h]h
A _fe_mkljec k_eygkvdbo a_f_ev ih\bg_og
Z "h\]l]ha_f_eey « q_j_aihehkbpx \\_KklIb
iheeir_gbc ieh™hafeg
<ky a_fey "Zgh]h k_ezZ a[b\Z}Ivky ~h dmi
k_ez jha[b\Z}Ivky gZ kleevdb ihee\ kdeevc
k\hchfm jZchge \bjh[e_gbc « « ieh”hafeg
l[jbfeldZ dheb ey "Zgh€ fekp_\hkle g_ mk
geydh]lh ieh”hafegm « \ke ihey hI\_~_ge+ \ jhkih
jha[b\zZxlvky g_ f_gr_yd gZ ihey
< ieh”™hafeg k_e yde \oh”ylv \ jZchg p
aZ\h” m ih\bg_g \\_~ _gbc ijhiZrgbc debg a
[mjydZ
<ky a_fey \ dh'ghfm debgh\s h*"\h”"blvky
N _kylbg + hdj_fbf “h[jh\eevgbf ImjldZf k_
ydbfb fh™_ <Ilb ~Zevge rbc jhkih”ee azZ <g”b\
dhjbklm\Zggy
A_fey “ey hdj_fbo ohayckl\ hljm[Z g_ \-
ah\kef azZ \bgyldhf dhe_dlb\e\ Z IZdh™ m’ _ fZ
fekle omlhje\ fZe_gvdbo ihk_e_gv kdeZ~Zxqgb



hkh[eb\h dheb \hgb myl\eyxlv \ k_[_ d
]Jhkih~ZjklI\Zz

<ke jh[hlb ih a_fe_mkljhx hdj_fbo kee
a_fe_meZrlh\hggh]h jZchgm ijh\h~ylvky ijb
mqgZkle dhfgZa_fe\ « k_eyg

AZ\"ydb g_"hklzZges \ jZchgZo pmdjh\
[Z2°Zgh Z[b « kem beb ey dmevimjgh ihc
peeec « "ey aZ”h\he_ggy aZ\h”e\ [mjydZfb

AZ\*"mxqgbc =m[a_f\er"re

D_jmxqgbc kijz\zZfb
AZ\e"mxqbc \er""eehf a_fe_m|
A ih*ebgguf \_jgh ih”ibk

A dhie}x \ejgh

K_dj_1Zj ih”ibkv

>:QH = N J + Hi + Kij + :jd




<
G:D:A D:G1<KVDH=H IH<1LH<H=H
DHF?G>:GL: IH IH<1ILM <«

di«lgy j

T

<bshx \eZz"hx MdjZz€gkvdh€ GZjh*gh€ J_|
f_ g_ ijbagZzq_gh DzZge\kvdbf ih\elh\bf dhf_g
\feklh IbfqgZzkh\h]h dhf_g~ZglZ ;eeZrh\Z

GzZdZamx \kef Jjhfz~rygzZf ih\elm g_]Zcgh ijl
\ke [_rd_Ib « k\Z\eevges \qbgdb dhlje fZxlv gb
\keo fekp_\hklyo ih\elm < dh gef k_e* k_eyg_
\eZkgm \eZ"m \ ebpe gZjh*gbo mijZ\ |1Z a_f_ev
ith \dZa+\dZo dhljbo « fZxlv ijh\h”*blb \ke k\h
Geyde k\Z\eevges \qgbgdb a jha”eehf a_fee-
ithjm[dhx eskm jha”eehf eg\_glZjy ih _dhghfey
chlh g_ “himkdZx « aZ g_ \bdhgZgy pvh]h |
al[jhcgh€ kbeb

<kx a[jhx g_]Zcgh a\_klb ~h \hehkgbo m
fZxlv kdeZklb kibkdb aZagZgb\rb \ gbo olh :
a ydh]h k_eZ ydZ a[jhy €€ < 1Z ~_ \ay\ Ol
fz} h”_j ZIb jhaibkdm \ €€ a~Zq-

H \kydef g_ihjy*dm gZdZamx g_]Zcgh f_qg-
\ mijZ\eeggy fh} \ feklh DZge\ ijb qef ihi_j_»°
\bgm\Zle \ g_ \bdhgZggx pvh]h [m*mlv ij_"Z\
MdjZegkvdh€ GZjh~gh€ J_kim[eedb

< le k_ezZ ~_jege[_rd_Ib 1z [_aeZ”"y o i
g_ijbibgylvky fghx g_J]Zcgh [m"_ gZ~kbeZlbk
gZklbgzZ mdjz€gpe\ |Z gefpe\ dhljZ [m*_ kh”"_
dhrib kZfbo k_eyg \_kv gqZk ihdb g_ [m"_ n
ith\gbc kihdec



<_kv eg\_glZzj yd f_jl\bc 1Zd + "b\bc a
fz}lde\ Z[h ]jhre aZ gvhlh g_]Zcgh i_
jZkihjy~r eggy a_f_evgbo dhfel_1le\

<hehkgef mijz\zZf azZzjZza ~_ ~“hklz\blb f_g
kibkdb dhg_c e« je'gh]lh \eckvdh\h]h fZcgz
ijb ~_fh[eeeaZpe+€ ihjha[bjZeb ih ~"hfe\dZo
\eckvdh\bo gqZklbg

<k_1zd_ fZcgh ih\bggh ~h hkh[eb\h]h jZk
a[_je]Zlbkv « i_j_"~zZ\ZIb ijh"Z\ZIb ¢ dmin
aZ[hjhgy_Ilvky

< hlfegm jZkihjy~r eggy IbfgzZzkh\h]h dhf
;eeZrh\Z gzZdZamx \ke hdhib \ ih\ele ahklZ\t
hkh[gh]lh jZkihjy~r egy Z 1Zf ~_ \hgb \"_ jh
fZl_jeZeb ih\bgge [mlIb i_j_~Zge “ey hohjhg
mijz\zf

< k_ee >Z[b\pyo aehgZfejgbfb k_eygZfb n
Pziz « \bgm\Zle \ pef ¢ "hke kb”ylv ~"hfZ
ihfergbdm fh}fm Djb Zgh\kvdhfm \bklImibltl
\eNih\ergbf hljyrhf o gZclb \bgm\reo dhljec
aZZj_rim\Zlb

Dhf_g”zZgl G_]jZr
AgZqgdh\bc Mk Mk_gt
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IH<1>HFE?GGY Q?JD:KVDH2 IH<1LH<H2
G:JH>GH2 MIJ:<B IJH 11>LJBFDM ©IJHK<1L:

d\elgy j

GZ \*~"ghr_ggy \~ d\elgy ] Q_jdzZkvdz
gZjh”"gZ mijz\zZ ih\«~*hfey} sh a\_jlzZxgb k\hx
ihrbj_ggy ihaZrdeevgh€ hk\elb \hgzZ \\Z ZeZ c
e dhjbkgbf "ey gZjh"m azZzkgm\Zggy ih k_eZ;
©ljhk\elz2 yde gz f_le fZxlv \e~rdjblly [e]e
\eZrIm\Zggy e_dpec \bklZ\ | egr =+ dheb [me
fekype q_jlh\_ aZke*"Zggy gZjh~*"gh€ JZ”b ajh]
ijh Zkb]lgm\Zggy Ibk dj[ g9gZ ~hihfh]lm Ih\:
©ljhk\elza Gzjh~rgz JZ"~Z “hih\e”v ijbcgyeZ
Zkb]lgm\Zggy m kmfe Ibk dj[ >hihfh]Z \b":
©ljhk\elzf2 yde aZkgh\mxlvky m ih\e|e

Qe_g mijZ\b
>eeh\h”

>:QH
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Z
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<
G:D:A D:G1<KVDH=H IH<1LH<H=H
DHF?G>:GL: IH IH<1LM <«

d\elgy j
T
Ale*gh gZdZam ih <eckvdh\hfm fegekl
[ _j_agy ¢ \kef \eckvdh\bf yde g_ aZe

ihklecg_ ijh b\Zggy \ ih\ele gZdZamx g_J]Zc
\ fh} mijzZ\eeggy aZ h™_j Zggyf iZi_je\

<hehkgef mijzZ\Zf [Z feeepe€ ijh\ejblv \b
pvh]l]h gZdZam

T

thx aZfeq_gh sh \ [Z]ZIvho fekpyo i
N jZ\gbo -gkl Impeyo gZ”ibkb « ] _j[bs_c "
jhkeckvdhe ~_j°Z\b gZdZamx g_]Zcgh aZfegl
* ]_j[b jhkeckvde mdjZ€gkvdbfb

T
Ale*gh gZdZam \e~ d\elgy p | q \
aehgZfejge \qbgdb k_eyg \ ]jZ[m\Zgge * ikm\.
fzcgzZ ih\bgge ijbibgylbkv Z \bgh\ge ijbly]
\eMih\erZevghkle h”gZg_ « “h pvh]h qZkm gz
kdZjlb \e* k_eyg ¢« jeagbo egklblmpec gZ aeh
GZijbdez" jh[elgbdb Kb~hjh\kvdhe pt
jhal[ejzZxlv pmdhj ih dzZj[ im~ aZfeklv d
K_eyg_ Hevoh\_pvdh€ \hehkle \e~fh
a”"zZ\Zlb a[jhx « ih\_jgmlb jhaljzZ[h\Zg_ fZcc
ijbibgblb ithjm[dm eekm ¢ |Z eg [_rd_IDb
K_eygZfb FbdheZzZ}\db |h|kh\Zgh | e _nh
| Z |th[Zgh klh\ib gZ eesgee Kl _[ee°\ =% h]mk(
lerdj_kexx s_ jZa g_ “himkdZlb g-yd-o
fh}fm ihfeqgbdm Djb Zgh\kvdhfm g_]Zcgh |
i_j_eeqbge* \gbgdb k_eyg « ih\ jgmlb \k_ jh:



T
K_eygZf » DhaZje\dZ gZdZamx g_]Zcgh \c
\hehkghfm a_f_evghfm dhfel_Im azZz ~_kylbg
eekm

T
GZdZamx \hehkgbf mijz\zZf |1Z a_f_evgbf d
_]lZcgh “hghkblb f_ge h \bdhgZgge Z[h g_
k_eygZfb fh€o gZdzZa-\

T
< hlfegm gZdZaZ fh]lh \e~ d\elgy gbkeh
hdhie\ dhlje agZoh”ylvky \ ih\ele hih\esZx
e_]jZfe \en d\elgy p | ¢ \ke hdhib \ it
gb gb [meb azkbizlb Z \_kv fzZl _jeZe i_
aihjy" eggy \hehkgbo mijz\ iz a_f_evgbo dh
NZQe [*"gbf k_eygZzf
le~"klZ\&bkIm\ gzZq rlZ[ hkh[e dhf_g~n f
|Z hdhebpyv d\elgy p j gbkeh

T
ljbagZgzZx dhfekex dhljz fZ} kdezZ”Zlbkv
klZjrbgb Ebl\bgZ « ge_ge°\ dhazd+\ 1\q_gdh |
"ey jhakeem\Zggy kijZ\b h j_d\eaepees \ f
H gZkee”dZo kdezZklb zZzdlz dhlhjh]h ij_~klZ\t

l_
\h
jh
jha

> =heh\e Dmjbee\kdh€ keevkdh€

P_c gZdZa i_j_kbezZx ey lhqgZ]h « g_n
\bdhgZggy
d\elgy jhdm <

=heh\Z Dmjbes\kvdh€ \hehkgh€ gZjh~
K_dj_1Zjv

Dhf_g”zZgl G_]jZr
Agzqdh\bc Mk Mk_gdh

>:QH = N J + Hi + Kij + :jd



G:D:A D:G1<KVDH=H IH<1LH<H=H
DHF?G>:GL: IH IH<1LM
ljZ\gy J
T

<kef ]jhfZ7ygzf \e*hfh sh \ky ih\ghlZ \e
MdjZz€ge gZe_"blv Ykgh\_evfh ' ghfm IZgm \|
=?LVF:GM dh|jbC yd kdzZzaz\ \ k\€c ]jZfhle
klhylv gZ klhjh e ihjy~dm <« aZdhgghklb
g_JlZcghl]h \bdthggy \keo ~_j Z\gbo jZKki
e jbfm\ZIb Z\Ilhjbl_I| \eZ”~b g_ kibgb\rbkv
kZfbfb djZcgefb fejZfb AZdebdZx \keo ]jhfZz
khojZgylb ih\gbc kihdec [_amfh\gh ]jeagh
\kef jZkihjy~r eggyf hklZggec jZa gZihfbgZx
[_rd_IZ [m"mlv ]jeagh dZjZlbkyv

AZdebgZx \ke Z’\f-g-kIjZIb\g- *gklblmp
ieNljefm\ZIv \ke jZkihjy~" eggy * \bdhgm\Zlv
kmi_j_qgdb AZ \kydm aZfeq_gm [_a”eyevg-ek
ge gZ sh [mAm ijbly]Zlb ~h km~m « \bfh]Zlb
ithkz”b

T
K_eyg_ g _j*\db s_ a keqgy fekypy
aZohibeb ]Z h] g _jZlhjgbc febg Jh]h\ge\kv
kdezZ~Zfb bgrbf fZcghf dhlj_ ihjhaghlk
Ahfel\dZf agbsbe [ey febgZ |Z iz

-C
N
=
:r
3

\ kKZAb[e ~_ ikmxlv

> j Z\gbc ribjl a JmjZevge jZaljzZ[h\Zgh
gbs_Ivky \k_ a fZ}ldm Z ih pvhfm gZdZan
fh}fm gzZ~ekeZlb \ ;h]lmkeZ\ \erih\ergbc |

gZ\_"_ggy eZ™m

=

T
ljb h[T€a”s *hjm

jmg_gh]h f_ge ih\elm kdjeav

gZzdzZab fh€ g_ \bdhgmxlvky gZk_e ggyf
egkliblmpe€ fo k \e g_ keerdmxlv aZ \bdhgZz
<aZlZe- AfegekljZlib\ge hkh[b e<gklbl
a\ j|ZX|V m\Z]b gz \bdthggy yd fh€o g
A j°Z\gbo jhkihjyregv Z 1hlh gZdZan



ZNfegekljZIb\gbf hkh[Zf |Z egkblmpeyf g_
IjbkImiblb ~h ijZpe « fbgZxqgb \kyde kmi_j_qdb |
\ke fhe gZdZab <« ijh o™ p_}€ ijZpe *"hg_klIb
Dhjkmgkvdec mijZ\e \ Age hgbklblb feklh \
jZas [m”_ \hgZ hrljZnh\ZgZz

Fekldb ih reyozZf "m _ aeikh\zZge ijh\Ze
reyoZfb g_ h[]l]hjh  _ge + q_j_a sh [m\Z_ [Z]ZIt
\biz~rde\ GZdZamx \kef \hehkgbf mijzZ\Zf  gZ
feeepee ihdehihlZlIbkv h g_]Zcgef kijZ\eegg-
aZlhjh”hx ijh\Zee\

¥
Al*~gh |_e_]jzZfe =m[_jgeyevgh]h dhf_g~"Z
pvh]lh 1jZ\gy aZ q ijbagzZzqZzZ}lky IbfgZkh\
ih eed\e”rZpee a_f_evgbo dhfel_Ile\ « ih ijbchi
fZcgZ 1Z dhrle\ \ kdeZ”e =heh\b dhfekee il
Li_Im[Z 1Z ge_g°*\ KlZjrbg

\
ih\elh\h]h klZjhklb
mjy~h\py ih\elh\
\eevghgZ}f mjy~h
=hj~e_gdh

h€ gZjh"gh€ mijzZ\b FZj
\ mijZ\eeggy Ke\_gdh 1Z

Dhf_g”Zgl G_]jZr
AgZqgdh\bc >hjhr_gdh

=heh\e Dmjbee\kdhe keevkdhe MijZ\b

P_c gZdZa i_j_kbeZx ~ey lhgqgZ]lh « g_
\bdhgZggy
g_j\agy jhdm <

=heh\Z Dmjbees\kvdh€ \hehkgh€ gZjh*"gh€ r
K_dj_I1Zj

P_c gZdZa \ha\jZs_g Dmjbeh\kdhc \hehklg
q_j\gy jhdm

lj_"k_"ZIl_ev
K_dj _1Zjv

v
O
I
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Z
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KL:LLY < ©JH;1LGBQ1C =:A?L12 ©O<1EV(
DHA:PL<H * <J:@1GGY A =M;?JG1lYEVGHE
Af2A>M2
j

©1~_y \eevgh]lh dhazpl\Z £ p_ h[hjhgZ ij
JZ[e\ \eN aZ\ljZrge+o Jgh[bl_es\« <eevg_ ¢
[Z]Zpvdh dhjbklb g_k_ Ijm~yshfm Kk_ey
A\ _gblhjh”rsbge \hgh kibgbeh jha[ec « \klZgh
K\h€f Z\Ihjbl_Ihf ihkh[beh \ h~rgef fekpe jha
ihfe’ k_ezfb Z \ "jm]ef £ g_ ~"Zeh iZgh\e \_Kkl
im[Zggy e*km 1Z \klZgh\beh ieZgh\m _dkiev

P_gZkee™db [_aihk_j_~gvh€ ijZpe dhazZp
\hgh ijbghkblv dhjbklv « g_ \bkImizZzxgb Z
kZfbf nZdlhf eskgm\Zggy GZijbdeZ® m A\_
ih\ele iZgb ghfmkv g_ a\Z bebky \bdhjbklZIlb
ijedZa Dhjgeeh\Z ijh |I_ sh[ ithfesbdb g_
k_eygZf yd [meh mfhle_gh gZImjhx + \e" k

G_ \ h~gec A\_gblhjh”sbge aZkgm\Zeh
dhazZpl\h Imklbeh \hgh k\h€ dhjegpe ¢ \ ;¢
MfZge \ DZg_\e \ Hklje «\ Ge'bge >_kyldb
\"_ \ kh[e py gh\Z peedhf ©gZjh”rgy?2 Kk
hjl]ZgeazZpey Yd ~_ |Ih ~_fhdjZlbqggeklv €€
\eqe GZijbdeZ” m ;eeec P_jd\e m \eevg_ dha
* gZpehgZevge f_grhklb«?

MdjZ€gkvdZ j _\hexpsy Jhalerdb « fZI_j
Aim]Z 1Z\eh Ojbkixd AZfeldb » fZl _jeyeb
mdjZ€gkvdh€ j \hexp+€ + jj £ Lhf
<b~Z\gbpl\h QZjlhjbckvdbk
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=jhfz~ryg_ oee[hjh[_ « jh[slgbdb
MdjZ€gkvdh€ GZjh~Agh€ j_kim[e-db

Lhc Jejdbc gzZk ijh ydbc \Zk ihi_j_""Zeb
<hjh]b gZjh*m dhljhfm P_gljZevgz JZ"Z 7
Mge\ _jkZeb Z qg_j_a gbo a_fex [_a \bdr
ijbl]hlh\beb 7~ey \Zk rb[_gbpx Ihfesbdb
a_fe_\eZkgbdb \e~ ~h N _kylbg [h]Zle d
[h]1Z1_ izZgkl\h d\elgy Zijeey "~hihfh]eb ihf
\eZkgbdh\e khjhdzZ Ibkyqg ~_kylbg a_fee gz |
IZ\eh\e Kdhjhiz2kvdhfm h[fy\blb k_[_ =_Ilvfzgl
MdjZz€gb K_c ihfesbd J_IvfZg m _ jhaskeZz\
MdjzZz€ge ]jZfhim ydhx ohq_ kdZkm\Zlb .
ith\_jgmlb a_fex iZzgZf h”gylb m gZk \hex « ai
a*h[mldb j_\hexpe*€ YdZkv dmidZ ex”_c yd
geydbo ih\gh\Z" _gv \¢* gZk af€oZebkv m D]
[_rd_Ib aZo\ZImxgb \eZ”m \ k\h€ jmdb < Ihi
Mdjz€gkvdh€ GZjh~rgh€ J_kim[eesdDb

Oee[hjh[b « jh[elgbdb MdjZ€gb <jylmcl
Ahimklelv \kefZ aZoh”~Zfb sh[ \hjh]b a_fee® «
gzZ” gZfb \_jo IljbkemozZcl_kv 1Ilh\Zjbre ~h ]h
[hjpe\ gZ ijZihje dhljbo gZibkZgh ©A _ fey e« <I
azZ gZfb h~rghklZcgh gZ "blly « kf_jlv dheb \h
ihdebgmlv <Zk AZjzZza ~_ g_ ljzZlv_ g+ h”gh:
hjl]Zzgeah\mcl_ky Dheb [m”_ dbgmlh ]Zkeh ©7
\ke yd h”"bg gheh\ed <"elv aZ pbf ]Zkehf « g



g_i_j_~ydbfb "_jI\Zfb >hdb \Zk “h kvh]h g
\Zre d_je\gbdb ~h Ih]l]h gZkm o0Zc g_ [m"_
g_hjlZgeah\Zgh]h \bkImim

Klecfh * djeidh « ibevgh Ih\Zjbfh §Z \Zjle
aZgZ”"lh ]jeagbc gqZk gZklzZ\ :e_ g_oZc m
oblzggy Z I\_jrZ \ejZz \ I_ sh fb i_j_fh" _
ob Zdb + ihfesbdb dZielZe<klb jZahf a k\h€
iZ"mlv kdhjh ijZohf

OZc "b\_ <k_k\elgy j_\hexpey

OZc "b\_ Mdjz€gkvdzZ GZjh~rgZ J_kim[ecec

[Zjley MdjZ€gkvdbo KhpeZeekle\ j_\I

A\ _gblhjhrkvdZ ~mfdz + +  ljz\gy
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©« \b Ah\ejeb\s ]jhfZ~Aygb khpeZesklb
ijhih\eAAx \\_A _ge \ hfZgm ih\sjbeb sh aZi_j

[h]Z « ih]jZ[m\Z\rb \k_ qm’ _ klzg_l_ [Z].
sZkeb\bfb [jZIZfb 1 ajh[b\rb 1Zd ydm dhjl
hr _j"Zeb Ihezfzeb 1Z ihjhadjz~Zeb A

keevkvdh]hkih”"Zjkvde agZjy®"y ijh"Zeb &
ihdZeeqgbeb jh[hgbo ie_feggbo dhg_c « jh]Z
GZ]jzZ[h\Zg_ a_jgh i_j_lgZeb gZ kZfh]hg
i_j_I\hjbezZ <Zk gZ “bdmge\ a_fee ~Zeb ih]Z
hklZggvh]h khjlm gZkeggy Agbs_ggy \_ebdbo
\Zk g_ gZ]h"m\Zeh« <[b\kI\Z ih]jZ[m\Zggy -
afmgbeb gZrm djZ€gm «?@

DZge\kvdbc ih\elh\bc klZjBkl"ZZrdh\kvdbc
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Ih ~ecrh\rbo "h f_g_ kemoe\ \ ih\ele p
leZglZp*€ agZoh”ylvky \ IZdhfm klZge ml\l
aZjhklzxlv IjZ\hx ~_yde g_j_a aZkmom
i_j_ke\m

lekey jha]jhfm fZ}Ide\ jhadjZ”"Zggy -g
a_fe_\ezZkgbdb g_ fzZxlv afh]b ijh\h~blb jl
h[jh[pe agfee P _ ih\bgge jh[blb k_eygh
keevkvdbf JjhfzrZf yde i_j_» kZoZngf
h[ffyaZebkv ijh\_klIb ihke\ [mjydZ « hijZpx
ajh[blb p_ Dhjdm jhas_iblb >_ Ij_[Z i
| _jfegh\h

G_ \bdhgzZ\pe jhaihjy® _ggy [m mlv ijbl
\erih\erZevghkle ¢ hrljZnh\Zge gZ Ibkyqe j
hkh[b eydZxlv k_eyg sh g_ aZieZlylv ]Jjhre
g_h[oe?*gbc ey k_eyg "~ _j Z\b [IljZpy hi
kijz\_~eb\hx peghx Mjy” jhajh[ey} aZzZd
j_lmex\Zggy \*e*ghkbg fe" k_eygZfb « a_fe _\

Keevkvdbf klZjhklZf gZdZamx g_JlZcgh
h[Ty\blb gZk_e_ggx |_e_]jZfhx ih\«*hfblb
h[Ty\b K|Zjhk|b . \eZkI- \bgg- \ a\heedZgg-
ithdzjzge

MfZgkvdbc ITh\elh\bc KFhjh&¢tz h\
>eyevgeklv fekp_\bo hjl]Zge\ \eZ”b gZ 1jZ\]|

Ah[m =_lvfZzgZim 1Z\eZ Kd#rigbdldvatimdiimf_gle\
fZl_jeZees\ 1Z k\elebg + Of_evgbpvdbc *
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ljZ\gy J
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Ba MdjZbgu ijboh”yl \k_ gh\u_ \_klb h[ h[h
[hjv[u f_""m dj_klvygZfb b ihf_sbdzfb Ih k\_-
©@bagb? dj_klvyg_ jZkijzZ\eyxlky \ ~_j_
mqgZklgbdzfb kt_a”~zZ oe_[hjh[h\ Kkh\_jrb'
i_j_\hjhl

< Ahehlhghrkdhf m_a”_\uj_aZgh ge_gh\
lj_o ~_e_]ZIh\ kt_a”Z oe_[hjh[h\

1jZ\"Z  + < + ljZ\gy +
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q_j\gy ]

<hehkgZ gZjh”"gZ mijzZ\Z gZ \Zr gZdZa
ijhoz} jhafykg_ggy gb an~ZqzZ a[jh€ \<*ghkl
k_eyg gb ¢« \hehkgZ mijz\Z ih\bggZ a”“Zlb k
[meZ \b"ZgZ gZqZevgbdhf feeepe€ ]h mqZk
ith\eIm ey hohjhgb \hehkgh€ dZkb « fZcg:

jmrgbpv ydsehkgZ mijz\Z ih\bggz a~Zzl
ijhozZ}Ivky ih\eA*hfblb \hehkgm mijZ\m

Keevkvde mijZz\b "hg_keb sh gZk_e_gg
aghkblvky

GZ t Ihl]h °_ gZdZam

Ilh k Ebl\bgpyo k_eygb Ebl\bgpy \bg_ket
\erghkgh i_j_~Zqe \kvh]h jhae[jZgh]h fZcg
f_jI\h]h eg\_glZjy 1Zdm ©Yd \ke k_eyghb Mdjz
| _ sh jha[bjZeb «a _dhghfec Ih « fb ih\_jg._
I_jre jha[bjZeb |h g_ fb i_jre e ih\_jg_fl
\erghkblvky « "h eekm

=heh\Z Dmjbee\kvdhe mijZ\b AZ
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AZke"Zggy \e*djblh \ ]h”*bg ij_~k_"Zl_e_f
mijZ\b FZjdhf Dhjhev ijb deevdhkle gheh
k_dj_|Zje =Z\jbes Dhghg_gdh

lj_~"k_"Zl_e_f Dmjbee\kvdh€ \hehkgh€
mijZ\b ~ >h[jh*e}f@ AZ]lhjmevdh ie*gylh ibl
ag_k_ggy iZgkvdh]h fZcgZ hkgh\Zg_ gZ
jhaihjyr" _ggy DZge\kvdh]lh ih\elh\h]h klZjhklb
. N aZagZq_gh sh[ p_\bdhgZIlb \ Ijvho”_

H{km~b\rb p_ ijbdj_ iblZggy \k_klhjhg
ijbcfzxgb “h m\Z]b sh \eZkgbdb kzfe \l_deb
gZ aZke"Zgge* \ k Dhabge \e*fh\bebky \_klb k.
lZd yd \ky om~h[Z fmkbeZ aZ]lbgmlb [_a nmjz
lihfzre g_ m~Zehkv ~eklZlb ]jhfZz~Z h~rghlhehk
\eAfh\blvky \er a\_~ ggy fZ}ldm [h ihemqgb\r|
a”hoem dhgydm « ijhoZjgm\Z\rb qmlv g_ ihkes
e\ |I_\j_fy g_ aZjh[b\rb g_x g« h”ge}€ dhi-
kh~_j"Zgby om”~h[b klZ} ijbdjh gZf £ ]Jhehle j
Neckgh ]jZ[m\Zggy Ibkyqge qheh\ed *ey h~gh]h
"_aZ oZjq iZzgb \e~rfhleyxlvky >h pvh]h ~h~"Z
gZk jhaih”ee_gZ om”~h[Z kZfbf [¢~gerbf kljZ".
jh*bgm vyd Ih a\Zehkv jZger dhlje \ px Ijm~g
NZ _ €klb gegh]lh g_ fZxlv

le~gyl_ iblZggy ijh jhaihjy”"_ggy ih\elh
klZjhklb a~Zlb _dhghfeqge kZ”"b \eZkgbdzf \
\enr dZe-d



H{km~b\rb p_iblZggy ]jhfZ*Z \bjerbeZ a
a aZdebdhf “h Ibo sh ohgmlv \e?e[jZIb m g_
ydsh fe' gbfb £ iZgzZfb } [_agh]e Z[h [_ajmd-
"h gZk « fb g« keh\Z g_ kdZazZ\rb \e~A"Zfh
"h izgkvdh]lh \ernrZfh k\h€ gZ ble ihlIhfkl\hf a
e djh\fx [h khgm\kl\m}f dZee.dZf

AZker"Zggy aZdjblh \ ]h*bghb

=heh\Z EZasjkvdh€ keevkvdh€ mij
K _dj_1Zj Dhghg_gdh
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q_j\gy j
lh Qb]bjbgkvdhfm ih\elm

< DZffygkvdec \hehkle gefpyfb \eMre[jZgh m
jmrgbpe - 1Zljhgbh < k Jm[Zghfm Fhklm g
\eZ"hx azZzZj_rlh\Zge aZ i**"[mjx\Zggy k_eyg "
]hkihrZjkvdh]lh fZcgzZ :g”jec Lbs_gdh DZ
S _j[bgZ K_j]Jec AZ\_jmoZ 1\Zg Klhe[h\bc ijbc¢
a aZZj_rlh\Zgbo * =jbpvdh AZ\_jmoZ vydbc
\ledZIlb aZ[blbc«
< k Km[hlh\e ijb h[_aa[jhx\Zgges gZk_e_gg\
[meh \bims_gh ~h Zjlbe_jeckvdbo kgZjy~e\
[meb \[ble k_eyg Z 1Zdh azzZj_rlh\Zgbc ]heh
a_f_evgh€ mijzZ\b :glhg =m]hevdZ«
< lj_lec qZklbge ~_j Z\gh€ \Zjlb \ [Z]ZIvho
a_fe_\eZkgbde\ ie® \ieb\hf Z]elZp*€ g_\e*hfbo
fzc_ peedhf ijbibgbezkv G_[Z Zggy \boh?"
ijZpx jh[elgbdb ihykgxxlv gbavdhx azZjh[elghx

lh Q_jdzkvdhfm ih\eIm

< k_eZo lhie\pe L_jge\pe « KZg Zjbkse |
ierlhlh\eyeb \bkIlmi "h ih]jZ[m\Zggy _dhghfeqg
Ze_ \"blbfb aZoh”Zfb feeepe€ « gef_pvdh]h
\bkImim g_ [meh “hims_gh =+ k_eygb [meb |
ijbghfm ijb h[_aa[jh}gges ~_ydbfb k_eygZi



ajh[e_gbc hiej gef_pvdhfm \eckvdh\e < it
kihdecgh azZ \bgyldhf FZImke\kvdh€ 1|_Ijh
=hjh~*bs_gkvdh€ « > j gdh\_pvdh€ \hehkl_c
a A\_gb]hjh~kvdbf ih\elhf g_j\gy \ kK
A\_gblhjh”rkvdh]h ih\eIlm \ k |_IljhiZ\ees\dm (
ih\elm ijb€ 2" Zeh deevdZ “mr ha[jh}gbo k_e
I_ljhiZ\ee\kvdbo k_eyg ~hihfh]lb €f \ [h]
gefpyfb dheb " Ie k_eygb ih\_jlZebkv a k
ih "hjhae a”b[Z\ hljy® feeepe€ e« fo' k_eygZ
ihgZezky i_j_kljeedzZ i qZk ydh€ ~\h} k_
reklv azZzzZj_rlh\Zgh <kef Ibf ih”reyf yd
\eAfm\ZxlIvky \ A\_gblhjhrkvdhfm ih\e]e
Q_jdzZkvdh]h ih\elm gZz~Zxlv \_ebd_ agZq_g
pbf gZkljec \ gbo i**gylbc * \bgedmxgbc GZ
yley}llvky I _ sh k_eygb i_j_klZeb ih\_jlZlb ]
gbfb jZger_ _dhghfeqg_ fZcgh Z 1Zdh" \e/{
\boh”blb gZ _dhghfeqge ihevh\e jh[hlDb

g_j\gy \ k Dmpe\pe k_eygb jh[beb
_dhghfeggbo dhjfh\bo IjZ\ g_j\gy \ k KI
lh\iZz k_eyg aZ[jZeZ m keevkvdh€ mijZ\b
ml_deZ g_j\gy V' f FZImkh\e \en jeNjZe
dhghf ggZ \heh\gy < k >jZ[s\pe |h\iZ k_e
keevkvdh€ mijZ\b jmrgbpv ¢« jha[e]eZkv <
ith\_jg_ggy aZ[jZgbo jmrgbpv«

lh DZge\kvdhfm ih\eIm

g_j\gy hljy® ] _jfZgkvdbo \eckvd \bkImi
Dhjkmgy \ jZchg vydbc [m\ ho\l\Zqg_gbc ih\l
k I_IjmrdZfb h”bg a ]_jfZgkvdbo hljy’
h[kljeeygbc ih\klZgpyfb Lml ]_jfZgpyfb [mel
"Z ih\klZgpe yde [meb jhakljeeyge djef Ih]l



gZ ihee \ "ble [meb azljbfzge f_rdzZgpe* a k
a dhljbo ih jhaihjy”r" _ggx ]_jfZzgkvdh]h dhfZc
[meb gZdZazZge lee_kgh ¢« \e"ims_ge Z Ij_Ivh]l
kh[hx >Zee dheb ]_jfZzgkvdbc hljy® ie*oh”b
D\elhd Ih a\e”lb ih gvhfm ihgZeb kljeeylb ih\k
] _jfzgpe \e~djbeb ih k D\eldZo ]ZjfzZlgbc
th\klZgpe \e*ih\er"Zeb a jmrgbpv ¢« dme_f_1I°\
\erkImibeb "Zee \ A\_gb]Jhjh”kvdbc ih\el«

MijZ\bl_ev dZgp_eyj*€
Db€\kvdh]h Im[_jgkvdhMpkigZZhklb

>eyevgeklv fekp_\bo hj]J]Zge\ \eZ”b gZ IjZ\h
m “h[m =_IvfZgzZIim 1Z\ezZ KhiA[iZglbwddh]h
Ahdmf_gle\ fZl_jeZee\ IZ k\elebg >mihjy”
< < Heecgbd X < lZ\emger_gZ L > @ £ Of,
Il F_evgbd : : + K +
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ebigy ]

>hghrm k_c mijZz\_ qlh \ k Dh\Zeb ghqv>

]lh~rZ g_ba\_klgh d_f jZkde__gu hJt

ke _"mxs_]h kh”_j Zgby ©GZ jZ[hlm \ wdhg

oh”blv *h | _o ihj ihdZ wdhghfby g_ \uiheghb

jZ[hg_]h dezZkkzZ = ih im~"Z ir_gbpu gZ j:

themjzZ[hqg_]h 1m”~ Z aZqbgsbdh\ gZ jZ[hlZ
b kljh]h dzjzlv?a

Dh\Ze_\kdbc k_evkdbc klZjhklZ R_

K_dj_IZjv Dhahj_a

Hee\p_f ~hibkZgh ©Kjhdh\u_ jZ[hqgb_
k_]lh*gy g_ihreb gZ jZ[hIm?2
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ebklhizrz j

K_eyg_
MdjZ€gkvdbc GZpehgZevgbc Khxa \ ydb
je ge iheelbqge iZjle€ |1Zde yd khpezZe ~_
khpeZeeklb j_\hexpehg_jb kZfhklecgbdb |IZ «g
1j_~klzZ\gbdb ]Jjhfz~"kvdbo hj]ZgeaZpec = k_
Jhjh~e\  ijhk\el ihlj_[bl_evkdbo 1Z dj_"-
dhhi_jzZlb\e\ 1Z egrbo hj]J]ZgeaZpec ihklZgh\b
a ihkz~b ]_IvfZzgZz Kdhjhiz~kvdh]h aZ ch]h
ijhlb gZjh”m « mI\hjb\ gh\m \eZ"m Z kZf_ \b]
kdeZ”m >bj_dlhjex Ih[Ih IbfgZkh\_ GZ
[jZ\bl_evkl\h MdjZz€gkvdh€ GZjh~"gh€ J_kimJ[ee-
chfm d_jm\ZIb \kefZ kijZ\Zfb < gh\_ ijZ\bl_
\oh”ylv 1Zde hkh[b < <bggbqgq_gdh K I
Il :g”je}\kvdbc N R\_pv IZ : FZdZj_gdh
Gh\_ ijz\bl_evkl\h V' i_jrm q_j]lm fZ} ihklZj
sh[ k_eygZf [meh ih\_jg_gh \k_1_ sh g_aZzd
aZ[jZgh ]_lvfzgkvdbf ijZ\bl_evkl\hf j_d\eaep
dhgljb[mpeyfb gZ dhjbkIVGihtrs[rgetk\h p_
Ah[jh ijh\_klb sh[ k_eygb 7~eckgh h”"_j Zek
azZljZ[h\Zg_ m gbo Z ihfesbdb g_ \klb]eb kc
jhaljZlblb g_aZdhggh aZ]jZ[h\ZggZ]h m k_eyc
gZdZam} g_]Zcgh ajh[blb kee"mxq_
<hehkge MijZ\b ih\bgge ih \hehklyo g_
ajh[blb i_j_ibk “b\h]h 1Z f_jl\h]h «g\_glZjy %
\hee\ dhje\ dhg_c k\bg_c h\_pv iem]e\ fhel
\ ' a_jge khehfb [Z <grh]h “h[jZ m Ibo ihfes
hj_g”Zje\ gZ dhjbklv dhljbo [meh ajh[e_gh ]_
\eZ hx j_d\eaepe€ Z[h dhgljb[mpe€ <« a”™Zlb \k
jhkibkdm gzZ~ecgbf ex?*yf gZ hohjhgm ihi_j_*»



aZ jhaljzlm ~h[jZz [m"_ \_ebdz dzjz zZ IzZdh"
sh[ ihfesbdb g_ ijh*Z\Zeb a_fees IZ g_ jh[Db
azZijh~"z gbo IZ “h\]lhkjhgqgbo hj_g”gbo “h]h

Le k_eyg_ dhlje ihkljz~"Zeb \en j_d\
dhgjb[mpec g_]Zcgh ih\bgges ih*ZIb k\h€ djb
aZy\b \ <hehkges MijZ\b aZagZgblb Ihgqgbc h
m gbo *“h[jZ Z[h ]jhr_c \dZaZzZlb ijba\es_ ihf:
b \hehklv

Sh[ [meh 7~eckgh a gh]h k_eygZf abk
a[bldb \e” ihfesbde\ k_eyg_ ih\bgge \kef
ibevgm\zZlb sh[ azZzZzZj_rlh\Zg_ ~“h[jh g_ [meh
* sh[{ g_ kdh€eb g« \[b\kI\Z « \aZ]Zes [_aihjy’
sh leevdb ihjy*rhd « kihdec "Z"mlv \Zf afh]r
k\h€ a[bldb |Z afepgblb gh\m \eZ”m

=heh\Z >bj_dlhje€ < <bgbgo
K_dj_Izj 1 :g”je}\kvdbc

Ih\elh\bf DhfekZzZjzf ijhihgm}lvky p_c
I_j_~jmdm\Zlb c jhaskeZlb ih \keo k_eZo « \
c jhaeciblb gZ \b~rgbo fekpyo

>:QH = N J + Hi + Kij + :jd



<

G:D:A >BJ?DLHJ12 K?EYG:F «
ebklhiz? j

>hey g_kih”e\Zgh ijbfmkbeZ gZk gZr\b”"dm
gZjh~rgx Zjfex ey h[hjhgb ijZz\ MdjZz€gkvdh]h
ith\_jg_ggy chfm a_fee >hdb g_ [m”_ fepgh€ g.:
"hlib a_fey g_ [m”_ \jmdZo gZjh m Ih gZrhfm
klZz\ *h a[jh€ yd h*"bg gheh\ed Ze_ "ey Zjfe€ |
ex"_c 1z dhg_c Zs_cozZjge\|lZ nmjZz m iZre
|1Z nmjZ ' m Zjfey g_ a”~zZlgZ ~h jh[hlb AZ]hlh\
\kvh]h ihlje[gh]h g_ [meh kijhfh ghklb HI _
gZkm ihdb \eckvdh\bc mjy® gZezZ”blv yd k
ihklZgzZggy Zjf«€ \kydbfb o0ZjqZfb |1Z nm
ijbibkm}fh \kvhfm gZk_e_ggx hdhebpv ~_ ijt
fheeeaZpey "hihfh]b gZjh”*gec Zjfe€ olh kde
\kbf sh Ij_[Z ~ey ijhdhjfm ex”_c |1Z dhg_c
[hjhrghf djmihx irhghf i_q_gbf oee[hf kZ
hee}x dZimklhx \ ]heh\dZo [mjydzZfb pl
dZjlhie_x < | i hkh[eb\h \e\khf yqf_g_f Iz
Dh'g_k_eh g_oZc mk_ p_ a[_j_ ~h k\h}€ a[hj
e ih kibkdh\e i_j "~Zklv Jheh\e keevkvdbc ]he
kibkdZzfb olh sh e« kdeevdb ~Z\ 1ih\bg_g h?"]
\hehklv \hehklv ahklzZ\ey} kibkdb ijb kh[e
ie"\h~rzZfb Z[h aZeeagbp_x fmkblv ijbijh\z”"
fheeeaZpecgbc imgdl a”Zlv i*” jhaibkdm dhf_
dhfm \eg gZdZ _ AZ \ke ijbiZkb \hehklv ih\bq
d\bldZ ih ydbo ]Jjhre \bieZqg_gh [m”~_ iekey
\_ebdh ihfesbpvdbo fzZ}lde\ [Z iekey h”e[jZ
ihfesbde\ g_aZdhggh \aylhe dhgljb[mpe€ \dmi:
gZ \bieZlm \kydbo |jZl yde ajh[e_gh "ey
]_IlvfzgZ c ihfesbpdzZ]h ijZ\bl_evklI\Z



>hley”™ IZ jhkihjy*hd mke}x kijZ\hx ~hjr
fekp_\bf gZjh~rgef kZfh\jy*m\Zggyf

=heh\Z >bj_dlhjs€ < <bgghc
Qe _g K_dj_1Zj :g”rje}\kvdLk
ebklhiZ"m jhdm

KIZ\dZ

v
O
I
I+
Z
(&
+

+ Hi + Kij + :jd



<
G:D:A A<?GB=HJH>KVDH=H IH<1LH<H=H
DHF1K:J: IJH >HLJBF:GGY IHJY>DM <
K?E:O

lim~gy j

>ey i*"MjbfZggy ihjy*dm « kihdhx \ k_eZo
ithklZzgh\hx >bj_dlhje€ MdjZ€gkvdh€ GZjh~gh#€
\kef ih\elh\bf fekl_qdh\bf \hehkgbf |Z keev
\eZklyf ~"Z}Ivky IZdbc gZdZa
Kdjeav ih k_eZo fekl_qgdZo s« fekle ih\bg
kihdec =jZ[bl_e+s\ aeh”e€\ ¢ ijh\hdZIlhje\
Zji_rIlm\ZIb « “hklZ\blb \ ih\el "ey i_j _"~"Zggy
thevh\hfm km”~m
Ih \keo k_eZo ih\bggZ [mlb hj]Zgeah\Zg
kZfhhohjhgZ ijh\ejylb "hdmf_glb ijh€agbo
< _dhghfeyo ¢ pmdjh\bo ¢ egrbo aZ\h"Zo
[mIb hohjhgZz GZjh~rg_ fZcgh ih\bggh hohjhgy
p_ \e~ih\erZevgZ ]jhfz"Z
KZfh\hevgbo ihjm[sbde\ eskZ g_]Zcgh Zj_
e "hklZ\blb \ jhaihjy®"" _ggy Ih\elh\h]h Dhf_g*.
G _]Zcgh agbsblb kZfh]Jhgdm « \bgm\ZIp
g_lZcgh Zj_rIm\ZIb « "hklZ\blb Dhf_g”*Zglm
<keo 1ijbcfZ\rbo mqgzZklv \ dZjZl_ev
] _IvfZgkvdbo hljy*"Zo Z[h Ibo dhlje Jemfb
k_eygkl\hf \ qZkb ]_IlvfZgsbgb g_]Zcgh Zj_r
Ahklz\blb \ezklyf KZfhkm~e\ g_ qbgblv
Dheb \bgbdg_ yd_ g_[m”v kdezZ”g_ ibl.
jhajerzlb ch]l]h gZ fekpe Z aZiblZlb m Ih\elh\h]
Dhie€ pvh]h gZdZam ih\bgge [mlb jhaih\k>
k _eZo
A\_gb]lhjh”kvdbc Ih\elh\bc Dhfek
Y Kghbldh

>:QH = N J + Hi + Kij + :jd



<
<1>HA<: 1GNHJF:P1CGH=H ;XJH :JF12
MDJ:2GKVDH2 G:JH>GH2 J?KIM;E1DB
j
7JZIb k_eyg_ c jh[elgbdb

Agh\ gZgZezZky [hjhlv[Z aZ \hex » a_fex

Agh\ \b klZeb ~h a[jh€ h[hjhgyxgb k\h€

;e iZfylzZcl_ \"_ jZa [meZ m gZrbo jmd
\heg_ jha[ejedp\pha[ejethXhb « h*gyeb €0 H~g)
[h \b g_ ~_j Zebky h”gh€ "mfdb h~gh]h
kemozZebky k\h]h \b[jZgh]lh gZjh”gvh]h ijZ
kzfhijz\kl\h\Zeb <Zf e« |h~e dZaZeb g_
jhal[ejzlv iZzgkvde [m~e\ee yd \k_ ajh[blvky
ihjyrdm >_j elvky eZ"m ¢ kemoZcl_ky ijZ\b

: iZgkvde ijh\hdzZlhjb gz\fbkg_ ie""m\z
r\b”Ar_ jZa[e*jZlb iZgkvde *"h[jZ o0ZiZlv €0
A\Zeb \hgb ~h dheb dh gbc ihqg_ oZiZlv
lihfz~kvdhlh ijbkm”~m 1Ih jhaihqg_Ivky k\zZjd
e iZgZf e_]Jdh [m”_ Ih”e agh\ keklb gZ rbx
\hgh ¢ klZehky

lzfylzcl_ ~_ I_i_j « g_ jh[elv ihfbedb \
> jelvky eZ"m HjlJZgeamcl_ky ih k_eZo k
hljy"b h[bjZcl_ klZjrbo « kemoZcl_ky dh'g
keh\zZ geqgh]lh g_ jh[elv kZfhijZ\gh

Aeh”ne€\ o ]jZ[e gbde\ dZjZcl_ \eckvdh\bf

<ke djb\"b yde \Zf ajh[beb ihfesbdb Kkl
]_Ilvfzgkvde gZcfblb kibkmcl_ gz izZi_je b
gZjh~ge MijZ\b Z Mijz\b ijblylgmlv €0 *h kn
lZf mk_ olh dheb ¢« ydm djb\"m \Zf ajh]
dhljb[mpe€ a”_j Zgh

Gh\_ ijz\bl_evkl\h Mdj gZjh*rg J_kim[e-«:
arZklv i*n km” mkeo [m\rbo klZjhkl ihfesbd



dib\"beb gzZjh”® <kx dhljb[mpex [m”~_ \Zf ih\_
a[bldb hieZg_gh «a dhrle\ \bggbo ihfesbde\

> iZgb ih\ledZeb ihklz\l_ gz~ €og-ef ’
klhjh m sh[ geolh kZfhijz\gh geqh]lh g_ jZkl
gZdZam gZjh~ghlh Ijz\bl_evklI\Z \k_ |I_ ~h
jhanree_gh Z[h ijh~Zgh ih aZdhgm ~ey hieZlb
ydm gZjh[beb ihfesbdb gZjh”~h\e dhgljb[mpeyfb
a*bjkl\hf

[_a\ez”™y o« KZfhijZ\KI\Z kl_j_"elvky vyd \t
g_jha[ejeb\hjhiz"_

>h ihjyrdm |h\Zjbre o [jZIly

Jh[ef " h~ge}x ]jhfzZzrhx =jhfz”rz + \_el
gheh\ed

1gn [xjh Zjfe€ Mdj GZj J_kim[e

>:QH = N J + Hi + Kij + :jd



<
L?E?=J:F: F1IG1KL?JKL<: <GMLJ1RG10O KI.
IJH IH<?JG?GGY DHGLJB;MP12 K?EYG:F

keqgy j
L?E?=J:F:
H;1@GH
Jhkihjy  _ggyf >bj_dlhje€ \e~ ebklhiz”r
aZ q \ke aZieZq_ge* k_eygZfb ihfesbdzZf Z]
\eckvdh\ec \eZ”e dhgljb[mpee fZxIv [mIb ih\_
G:D:AMX
G_]Zcgh jhaih\kx" blb k_j_" ex”ghk
dhgljb[mpee [Mm"mlv ih\_jg_ge k_eygZf =<
a_fkvdbf mijz\Zf gZdZamx \ke dhgljb[mpee ki
mIi\hj_ge ki_peZevge dhfekee ih jhaley”m c i
pe}€ kijZ\b
Ajh[blb gZe_"ge aZoh”b sh[ \ke g_hJc
[meb ith gZkm ml\hj_ggy dhfekec ajh[e_qg-
ith\elh\bf a_f_evgbf mijz\zZf

Keqggy j

le"ibkZ\ AZ FegekljZ <gmljergeo k
Lh\Zjbr FegekljZ LIMOEBC

ljh k_ “h\h"m ~h \e"hfZ gZk_e_ggy D
< h[ Dzge\kvdh]h Ih\elh\h]h Dhf
E G:MF?GDH

>:QH = N J + Hi + Kij + :jd



exlhlh j

Z€gkvdh€ GZjh~
b]hjh’\kvdh]h \
Jha[blh [Zg™"m ]jZ

Zcgyeb f <o

h a gzZdzZahf Dhf
j

3
o
°
a
o
>
®
a

a
ab yde [meb \b"

fg_]Zcgh ijl
€ MdjZ€gkvec

JeZ\Zjs\
A kljZoh

gZjh”g

\

Zcgh ih\e hfblb \
oI \

. hgnekdh\z

I
h [m~_ i_j_oh\m\
[ a km~rZ Z fZc
b y a_fee

of |JhfZAygZf f <eevr
kljZohf jhakljeeZ gZ fekpe "h
[ ] a~Zlb f_qg-

A\ _gblhjh~kvdbc ih\sl h[fy\le_gbc gZ hkzZ~g
ale~gh gZdZam i*™ kljZohf kf_jlb + jhakljeeZ
ihi_j ~ _ggy aZzZ[hjhgyx \bo+*” gZ \mebpx \e~
\_ghjzZ “h Ib ]h”bg jZgdm

N @ NN

GZqZevgbd AZeh]b HIZfZg 1 ]h A\_gb]h
MdjZ€gkvdh€

GZjh"gh€ J_kim[eedb ihedm I:<EH<K

Hi_jZlb\gbc HkZ\me EZ\jeg_g¢

>:QH = N J + Hi + Kij + :jd



<
IHKL:GH<: KIEVKVDH=H KOH>M K?E:
JHLFBKLJ1<D: Q?JD:KVDH=H IH<1LM IJH
1?73J?>:QM A?FE1 F1KP?<HFM A?F?EVGHF
DHF1L?LM

d\elgy ]

Jhifbkljh\d® _jdzZzkkdh]h m_a”z Khklhy)
koh"hf k_evkdhc [_*ghlu \ug_k_gu ihklzZgh)\
A_feb [ulrbo ihf_sbdh\ i_j_~ZIv \ \_~
f_klgh]lh a_f_evgh]h dhfbl_1Z gh g_ \ \_"~_c
;_aa_f _evguo b fZeha_ f_evguo m~h\e
a_fe_c ih hg_j_~b ih mkfhlj_gbx f_klgh]h &
dhfbl_1z
<ky a_fey "he ' gZ h[jZ[ZNu}jhIVikeyvg 1 0
khleZr_gbyo | _ _“bghebqguf Ijm~hf b dhh

Lim~yse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m .
jj + Q_jdZkb H[e\b~Z\ + K



<
IH<1>HFE?GGY =:A?LB ©ODHFMG1KL?2 IJH
E1D<1>:P1X =JB=HJY/<KVDH=H A:DHEHLNWN

liz\gy ]

< J;:CHG? Q?JD:KK

< _jgm\rbcky \g_jzZz \ Db_\ wfbkkzZj Kh\_]I
ijZ\bl_evkI\Z ih ebd\b”"Zpbb ]Jjblhjv_\kdh]h
Ilh\ Obf_gdh khh[sbe gZr_fm khljm~gbdm k\
fyl_~_ \jZchg_ Q_jdzZkk

Q_jdZkku i_j_oh”~beb |Ijb jZaZ ba jmd \ jmd
moh~hf kh\_Ilkdbo \hckd dZ “uc jZa iheva
dhgljj_\hexpbhggu_ we_f_glu dhlhju_ mklj
j_agx _\j__\ b dhffmgbklh\ < i_j\uc jZa Q_jdZ
\aylu ]jb]hjv_\pZfb [eZ]h”Zjy baf_g_ dhfZzZ
khklz\Z h~rghlh ihedZ Hnbp_ju k*"Zebkv =jb]
[hy gh qzZklv khe”zZl kh_~bgbezZkv k dhffmg
[ZIZevhghf hdzZazZeZ j_rbl_evgh_ khijhlb\
kf _euf m~rZjhf \ayezZ Q_jdZkku Gh \ wlh
=jb]lhjv_\m ih”~hreb ih~dj_ie_gby b ih” gZz
ij_\hkoh”~ysbo kbe fu \ugm ™ ~_gu [ueb \lhjl
hklzZz\blv Q_jdZkku <hj\Z\rb_ky \ JThjh” ivygu _
mkljhbeb \ g_f ih]jhf hl dhlhjh]lh ihkljzZz~"Zeh
g_eh\_d Jez\guf h[jZzahf _\j__\ H”bg ba jmdt
ih]jhfZ [ue m_a”guc klZjhklZ Dhjhe_\bqg c
hidjulh ijbaulZe dzZ ~"h]l]h hnbp_jZ b khe
liblhjv_\kdbo ihedh\ m[blv g_ f_g__ YR

<h \j_fy k\h_]h ij_[u\Zgby \ Thjh”_ ]jb]lhjv
ivygkl\h\Zeb b azZzgbfZebkv jza[h_f b ]jzZ[_" 2z

Agy d ]JhjhAm ih~hreb gZrb Zjlbee_ jbckdb_
>g_ijh\kdZy nehlbeby dhlhju_ gZqZeb [hf[Z]
Moh”y ba ]hjh~Z ]jb]lhjv_\pu aZo\Zlbeb \ Q_jd

fbeebhgh\ gZjh*guo ~_g_] Ijb ij_ke_"h



ijhib\gbdz hlklmizZz\r_]h ba Q_jdZkk gZ Qb
[ueh hi[blh m g_]h ~h \Zlhgh\ kgzZjy~h\
Q_jdZkku hi [hf[Zj~*bjh\dDb ihkljzn
g_agZqbl_evgh
KemgZcgufb kgZjy~Zfhb jZa[blh a
H[t_~"bg_ggh]lh [ZgdZ b ih\j_"~_gh &
AgZgbl_evgh [hevr_ ]Jhjh”~ ihkljz~"Ze hl ]jhf
fZ]Zabgh\ kh\_jr_ggh jZa]jZ[e_gZ ]jZ[beb
| _fgu_ we_f_glu gh b ij_~klZ\bl_eb [mj"
mkljh_gghf ]jb]hjv_\pzZfb ih]jhf_ ~_yl_evgh
ijbgbfZeb f_klgu_ bgl_eeb]_glu £ klm~*
]bfgZabklu dhlhjuo ]jb]Jhjv_\pu kiZb\Zeb
ljb ih~"zZ\e_gbb fyl_"Z hkh[_ggh hlebc
qg_jdZkkdb_ jZ[hgb_ b [hevrbgkl\h ge_gh\
dhlhju_ gZoh”~bebkv g_ihkj_~kI\_ggh \ hdhi
ba [h_\ ih®” Ahehlhghr_c [ue jZg_g ij_"I
Q_jdzZkkdh]h bkihedhfzZ Ih\ Ibhgldh\kdbc
Lh\ Obf_gdh mdZaulZ_| gZ keZ[hklv |
jZ[hlu \ m_a”Zo b hkh[_ggh \ *_j \g_
G_"hklZlhd iZjlbcguo jZ[hlgbdh\ b ebl
yley |ky |I_f aehf k dhlhjuf \'i_j\mx ]Jheh\m ¢
j_rbl_evgmx [hjv[m GZkdhevdh \_ebdZ ihl
i_qzZlghf keh\_ fh 'gh aZdexqgblv ba Ih]lh ¢
ijb\_aeb Db_\kdb_ ]JZa_Ilu gZ kI =j_[_gdm
[md\Zevgh \uju\Zeb ba jmd b \ g_kdhevdh fb
ebl_jZImju [ue bkqg_jiZg

Lim~yse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m .
jj £ Q_jdZkb H[e\b"Zz\ + K +



<
<1>HA<: 1GNHJF:P1CGH=H ;XJH RL:;M
A:=HGM OHEH>GH=H YJM

q_j\gy j
;JZlb k_eygb « dhazdb

GZklz\ gzZk \kef djZsbf kbgzf Mdjz€gb kb
kbgzf \eevgh]lh Ijm~h\h]h "blly \aylbky aZ afjh
g_kgbfb fhahebklh gzZljm  _gbfb jmdzfb Ze_ :
g_9Z ]jZ[mgdb gZ \[b\kI\h fbjgh]h gZk_e_gg
aZdebd g \eg azZdebdz} ~h [hjhlv[b "h k2
[hjhlv][b a gZkbevklI\hf a g_ijZz\"hx a ydhx ijb
gZk dhfmgeklb yde kZfe jh[blb g_ ohleeb Z
gZk Z[b "blb gZrbf Ijm~hf Z[b ajmcgm\ZIb \k
a[m~h\Zgh \ gZref "blle sh [meh h[ebl_ gZrbf
djh\fx <hgb h]hehkbeb \ecgm DZielZem -
I_j_dezZ”"Zxqb a h~rgh€ dbr_ge \ *jm]jm k_[ Ih g
dzjfzgb ]jerfb yde [jZeb g_ leevdb a [mj m
dh gh]h [¢*"gydZ yd leevdh m”"Z\Zehkv <hghb
Ib ijb~r[Z\ g_ I\h} Z gZr_ yd [b 1Zd « ~h jh[h
gZ ~"Zee fb [Zqbfh bgzq_ 1Z g_ \"_ ih[Zgbe
dhfmgeklb P_ ex”~Zje ~Zjfh€”"b eb"Zpx]
liZ[* gbdb “mrh]lm[b jha[ecggdb HI ~_ [jZIb
k_eyg jh[elgbdb \ke "h €72gZggy \ke “h aljl
hjlZgeaZp-£€

OzZc " _ kijz\*ylvky keh\Z gZrh]h g_aZ[mlgv
aZ \hex fmq_gbdZ « ijhjhdzZz LZjzZkZ =jb]hjh\bq.
ydbc kdzZzaz\ ©sh s_ “bog_ h]Jg_f ibdmqgbf \ke
Oheh”~gbc Yj2 HI "_ olh ex[blv kihdec olh ex[l
olh ex[blv k\ec je*gbc djZc 0Zc aZjZa ~_ "_
Oheh”~gh]h Yjm oZc [m”_ ~eckgh dhazdhf Ol



aZ[bjzc €€ a kh[hx olh "~ 1Zdh€ g_ fZ} Ze
a"Zlgbf "h dhazpl\Z oZc «~_ “h gZk =m
a*h[m”_fh a[jhx AgZcl_ [jZIb sh Oheh”ghb
[mM~A_ gZrbf hiehlhf ¢« \eg h”e[f}IVvKky h”" mke
agZcl_ sh gZrz }*geklv \k_ ih*heZ} ;h m g
©<ke aZ h”gh]h « h”"bg \keo?

AgZcl_ k_eyg_ [jZIb rh \Zre kbgb </ n
aZoblzlb k\h€ k_ezZ \en ]jZ[*e gbpvdh€
jZaljZl[e_ggy \Zrh]h ~h[jZ G_ \ejl_ Ibf [j_
dhfmgeklb jhaghkblv ih \keo aZdmldZo [mp:
JZ"ygkvdh€ <eZ”"b p_ kmsZ [j_ogy Fb
keerdm}fh Z[b ge h”"gh ea a”h[blde\ j_\hexg
g_ [meb ihjm]Zge GZf “hjh]Z gZjh~gy \hey

Fb \ke ihfj_fh Z h”klh}fh A_fex ¢ <hex

OZg _ 'b\_ Q_j\hg_ Dhazpl\h <ke yd
Oheh”gh]l]h Yjm <ke aZ a[jhx <ke h*ghklhig
aZobkl gZrh]lh kihdhx

<ke aZ gZjh~ge ijz\Z?

lgnhjfZpecg_ [Xxjh rlZ[m
aZlhgm Oheh”gh]h Y

= jh€af « 1jZ]_"+y Oheh”rghlh Yjm * D
gZpey + K



<
IH<1>HFE?GGY 1GNHJF;XJH A:=HGM
OHEH>GH=H YJM IJH ;HCH<1 >12

q_j\gy ]

<e"hfhkle \er~ q_j\gy *Xgy

<ghjzZz gZrbfb dhazdzfb [meb jha[ble hil
m~rZqgbf gZklmihf gZ Hkhlm ;m\re 1Zf dhfn
JZNygkvdh]h ihedZ jZahf a *jm]bfb qgZklbgZfb
[meb m [aihjy*dh\e mledZlv GZfb aZohie_gh

dhg_c h[hagm ih\hadm « [Z]ZIh *jm]h]h \eck
Z lzdh” ihehg_gbo yde i_j_"Zxlv sh \ec|
N a_jlZgeah\Zge q_j_a |l_ sh \ €0 \eckvdZo [
dblZcpe\ €f dZaZeb sh \ oheh”gef yjm } |
kdezZ"Z}py -a gheh\ed < Q_jdZkZo d
jhaih\kx?* " mxlv sh [m~Avlih hlzfzg M\Zjh\ m[l
lZdh™ <« a ch]h [Zg”™b gheh\ed hklZgg-
jhalgzZge jhaih\kx” " mxlv [jboeb\e gmldb sh [m
aZ[jZeb m hlzfZgz M\Zjh\Z [jhg_\bdZ | ~*
gjba\bgZcdZ ibjbefbgh\ZgzZz \ djZkgm ~hkdm
]Jhjh~e « hdhebpe ch]h dhfmgeklZfb h]lhehr_gZ
klZjrbg yde jha[e]Zxlvky ih eskZo Z ~h fh[ee
g_ yley Ipy m gZk_e _ggy aZ[jZeb m\_kv oe
]hj aZ[hjhgbeb ih k_eZo oee[ jed\eaejmxlv ih
im~ \ k E_kvdZo \b~Zxlv =jb]hje}\pe\ Dmph\
KZfhce_gdh < Q_jdZkZo DZji_gdh fh[eeeam} \
gZk_e_ggy m k_eZo dhfmgeklb jbd\eamxlv
\biezZlb mke ijhAmdlb « nmjzZz" a[bjZxlv keevky
h[klZ\eyxlv €0 dme_f_|Zfb gZkbevgh azZklZ\e
ijbagz\Zlv dhfmgm K_eygkl\h ijhlb dhfmghb

>:QH = N J + Hi + Kij + :jd
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<
EBKL QB=BJBGKVDH=H <BDHG:<QH=H
DHF1L?LM G:JH>GHFM DHF1K:JM ;:GD1<
MDJ:2GB IJH <B>1E?GGY =JHR?C >EY
E1D<1>:P12 RDH>B A:IH>1YGH2 11> Q:K
A:DHEHLM =JB=HJY/<:

q_j\gy ]

Hl ij_[ulZgby [Zg” baf_ggbdZ =jb]lhjv
ijh\h*ysbo ehamg]b Mgb\_jkZeZ ihke_"~g_]h ]
m[bcklI\Zfb b gZkbebyfb dzd gz~ ij_"klzZ\k
Kh\_Ikdhc \ezZklb 1Zd b gz~ fbjguf gZk_e_g
Qb]lbjbgkdbc m_a” hgmlbeky \ kzZfhf klI|
dzZlzkljhnbqg_kdhf iheh  _gbb \k_ bf_\rb_Kky
DZagZq_cklI\_ 1Zd b mqj_"~_gbyo " _gv]b jZa]
dZgp_eyjkdb_ ijbgz~e_"ghklb b ij_~f_lu jZkc
bg\_glZjv gqZklvx jZal]jZ[e_g b gZklvx mghb
"bag_ggu_ ijh*mdlu dZd ba ijZ\bl_evklI\_ggua
lZd b m fbjgh]l]h gZk_e_gby aZ[jZgu b \u\_a_c¢

Kh \k_o klhjhg m_a”Z keurgu \hieb h ihfh
AN g_"ghc 1zZd b ijh~rh\hevklI\_gghc hdzZaZzZly
m_a”guc bkihedhf ebr_gguc \k_]lh g_ fh _I

Kh klhjhgu djzkghzjf_cp_\ [hjxsboky k _
mgbqglh  _ggufb [Zg~Zfb =jb]lhjv_\Z 1zZd _ k
gZj_dZgby dzZd g_ihemqgZxsbo kh”"_j Zgby az

<h bfy kiZk_gby j_\hexpbb b m~_j Z
gZeZ”b\r_cky Kh\_kdhc \ezZklb g_h[oh”bfZ w
ihfhsv hl P_gljz az”~_j dZ k ih"Zq_c dhlhjhc [
iZlm[gh hljZzablky\ ~_e_ JThkm~ZjkI\_ggh]lh kljt

Bkihegbl_evguc dhfbl_I m[_~bl_evgh ijhkt
g_gmlv g_ ij_m\_ebqg_ggh_ ly ' dh_ iheh _g
gZk_e_gb_ dhlhjh]h hklZehkv [hkuf gZzZ]bf b



k~n_eZlv jzZzkihjy  _gb_ h [_aij_iylklI\_gghc
N e_]bjm_fuf ge_gZf bkihedhfz azf_klIbl_ex
nbgZgkh\ LZjZkm O:JQ?GDH b azZ\_"mxs_1
xklbpbb DhgklZglbgm L?EYLGBDM jn
]hkm~ZjklI\_gguo kj_~kI\ ~ey ih~"dj_ie_gby d
b wdklj_gguo gm™~

lj_Ak_~Zl _ev bkihedhfz
Lh\Zjbr ij _~k_~Zl ey
K_dj _1Zjv

I+
Z
I+
T

>:QH + Kij + :jd



<
G:D:A « MF:GKVDH=H IH<1LH<H=H
<1CKVDH<H=H DHF1K:J: IJH IHJY>HD M
F1IKL1 1 IH<1L1

q_j\gy ]

l]h g_j\gy pj aeh\e_ge* h*bg [Zg”™*l c "N\Z
ih\klZzgpe\ dhlje jhaklj_eyge <biz~dh\bf \b
ebpzZjkvdbf azZ]b[ gZr Ih\Zjbr g_j\hghZjfe_
amo\Zevkl\h [Zg”ble\ *h\h”blvky "h fZdkefmfZz
gZfejy\ky ~Z°_ h[_a[jh€lb j_cl_jZz ]h ihedm
gZdZamx h \keo \biZz*"dZo ]jZ[mgdZo c gZkbev
ih\erhfeylb m dhf_g”*ZImjm ;Zg”blb 1Z Z]<IZIh
JZ"ygkvdhe \eZ*b [m” ml km\hjh jhakljee:
=jhfz~ygzf ijhihgm}lvky azZgylbkv k\h}x sh?”
ijZp_x \eAdjblb k\h€ djzZfgbpe ¢ ~"ZIlb pbf
fh eb\eklv feklm azZ blb g_h[oe*gbf J_\hexg
"bllyf

[h\elh\bc \eckvdh\bc dhfekZj IMABJV

>:QH + N + Hi + Kij + :jd



<
1A A<?>?GGY 1GNHJF:P1CGH
1GKLIMDLHJKVDH=H I1><1>>1EM DB2<K"
=M;J?<DHFM IJH KL:GH<BS? < Q?JD:K:0O
I1IKEY =JB=HJY12<KVDH=H A:DHEHLM

q_j\gy ]

Q_jdZkku Q_jdzZkkZo "bagv ihg_fgh]lm \o
ghjfZevgmx dhe_x Fgh]lb_ iZjlbcgu_ ~_
kh\_Ikdb_ jZ[hlgbdb \ugm ~_gu [ueb ba azZ
]libl]hjv_\kdbo [Zg” kdjulzZIvky \ gZklhys
\ha\jZsZxlky gZ k\hb f_klZ < ]hjh~_ nmgd
\k_ kh\_Ikdb_ mqgj_"~"_gby gh hkh[_ggh b
ANyl _evghklv ijhy\leyxl hi*_eu khpbZevgh]h |
azZgylu_ \ i_j\mx hqg_j_"v hjl]ZgbaZpb_c
ihkljz~zZ\rbf hl ]jblhjv_\kdhc j_agb <h
ijhbkr_~r_1h \ Q_jdZkkzZo ih]jhfz fgh]b_ h
k\hb "bebsZ gZ ijhbal\he km~v[u q_f \hkih
liZ[bl_eb < k\yab k gZjmr_gb_f ghjfZevgh
Jhjh~r_ b \j_f_gguf hlkmlkl\b_f ih”"\haZzZ kbevg
p_gqu gZ ij_"f_lui_j\hc g_h[oh”bfhklb 1Ijbg
\k_ f_ju d mkbe_gbx ih"\hazZ b h[_ki_q_
ihkljz~"Z\rbo hl ih]jhfZz

AZ\_"mxsbc bgnhjfZpbhgguf ih hI”*_ehf |
Dhjj_kihg”~_gl ih”~ibkv

P>:<H MdjZ€gb + N + Hi + Kij



<
1A A<?>?GGY 1GNHJF:P1CGH
1GKLIMDLHJKVDH=H I1><1>>1EM DB2<KVL
=M;J?<DHFM IJH KL:GH<BS? <
A<?GB=HJH>KVDHFM IH<1L1

G_ irager_  q_j\gy ]

A\_gblhjh~rd&4j_ey JZ[hlZ_1 j_\dhf Khkl:
j_\dhfz dhffmgbklbq_kdbc <h \k_o \hehklyc
m_a”™Z hjl]zZzgbah\Zgu j_\dhfu b dhf[_~u NZJ[jbd
g_ nmgdpbhgbjmxl aZ hlkmlkl\b_f kj_~kI\
A_g_"guc djbabk

RiheZz Zij_ey Dmevimjgh ijhk\_Ibl_evg
jZ[hlZ ihklz\e_gZ kezZ[h G_I| ebl_jZImju g_1Ij
< ?dZl_jbghihevkdhc \hehklb jz[hlZ_1 j_\dhf
\hreb \k_ dhffmgbklu <h \k_o kzeZo b \¥t
hjlZgbah\Zgu Kh\_lu dhf[_"u <ky wdhghfb
p_jdh\gZy a_fey i_j_re[Z dajnidbvguo b
fZeha_f_evguo dj_klvyg ijbg_f jZa”_e a_
ijhba\_~_g dhf[_~zZfb A_fey hI\_~ _ggZy ih’
h[jzZ[Zlu\Z_lky dhffmghc

AZ\_"mxsbc bgnhjfZpbhgguf ih*hI”*_ehf ih
Dhjj_kihg”~_gl ih”~ibkv

P>:<H MdjZ€gb =+ N + Hi + Kij

I+



<
IHKL:GH<: KITEVGH=H A:K1>:GGY
LIBE1KVDH2 <HEHKGH2 J:>B QB=BJBGKYV
IH<1LM L: KIEVKVDBO DHF1L?L1< IJH
JHAIH>1E IHF1SBPVDBO A?F?EV

q_j\gy ]

Ilhjmgblv \hehklghfm a_f_evghfm hl”_
IZjh\mx a_fex [u\rbo ihf_sbdh\ jZkij_"_eblv
k_ezZfb \hehklb ijhihjpbhgZevgh bf_xs_cky
gZk_e_gby b ihklz\blv \ ba\_klghklv k_evkc
I"_ hI\_*_ gz dZz "hfm k_em a_fey ~ey jZkij_"
[ aa_f_evguf b fZeha_f_evguf gZk_e_gb_f

lehsz”v ij_"gZagZg_ggmx ~ey ihk_\Z |
IZjm bkdexgblv <hh[s_ ihk_\gmx iehszZ”v |
mjh Zc ]h~Z khdjZlblv gZiheh\bgm

lj_"k_~Zl_ev Libe_kkdh]h \hebkihedhfz
K_dj _1Zjv ih~ibkv

>:QH = N J + Hi + Kij + :jd



<
EBKL MF:GKVDH=H IH<1LH<H=H <BDHGDHF
>EY <HEHKGBO <BDHGDHF1< IJH
G?A:>H<1EVGBC KL:G >HJ1=

Q_j\_gv ]

< ihke_ngb_ \j_fy mkfhlj_gh qlh ~hjh]b
gZoh”ylky \ iehohf khklhygbb b _a”Z ih gbf |
aZljm~gbl_evghc GZ[ex*"Zxlky kemqZb qlf
gZk_e_gb_ kbkl_fzZlbg_kdb ihjlbl "hjh gh_ kh
\ujm[ZxI ithkz*dm ~_j_\ aZiZeb\Zxl ijb”*hjl
ithehku b \h*hklhgqgu_ dZgZeu m\_ebgb\Zy w
khklhygb_ ~hjh]l]b km zZy __ aZdhggmx rbjbgn
<ke_"klI\b_ k_]h m_a”guc bkihedhf ij_"eZ]
\hehklguf bkihedhfzf
ke_~blv aZ hojZghc khhjm _gbc b ~hjh]
ithjmgb\ wlh hI\_IklI\_gghfm ebpm hojZgyl
ihkz~db g _f ~e_ggh \ fZe_crbo ih\j_""~_gb
fhklh\ b I A~ ~hg_klb hI\_IkI\_gghfm hil”*_er
GZjh”gh]h Ohayckl\Z MfZgsugu b Ebp \bg
jZajmr_gbb ~hjh] fhklh\ b | ~ ijb\e_d.
hi\_lkI\_gghklb

lj_ "k_"Zl _ev BkihedhfZz
Qe _g k_dj_Izjv

>:QH = N J + Hi + Kij + :jd A



<
G:D:A « MF:GKVDH=H <1CKVDH<H=H
DHF1K:J1:LM IJH I11>LJBFDM Q?J<HGH2 :.

q_j\gy ]

JZa[blu_ [Zg”~u =jblhjv_\p_\ 1Thih\p_\
ijhoh~bfp_\ jZal]jzZ[b\ f_kl_qgdb ijbreb gzZ ]
k_ezZ AZ[bjzy m dj_klvyg kdhl oe_[ b ijhqg
jZaklj_eh\ _\j__\ i_j_reb gZ jZzkklj_eu dj_Kkl
ihj k_eyg_ \_jbeb ih”ceuf Z]blZlhjzf b ijhol
| _i_jv "_ hgb fhlml gz ~"_e_ m[_"blvky d q_fr
Z\ZglxjZ ©izgh\ b ib”izgdh\a

K_eygkdbc kt_a” MfZgsbgu ihklZgh\be h
Djzkgmx Zjfbx "h[jh\hevpZfb oe_[hf b \k_f
Hibjzykv gZ \hex k_eygkdh]h kt_a”Z b ihkl:
p_evx kha”*Zlv gZ MfZgsbg_ J_\hexpbhgguct
mklZgh\blv kihdhckl\b_ vy h[jZsZxkv dh \k_f
\kydbfb ijhoh~bfpzfb khe”zZlzZf ih\klZg
dZl_Jhjbg_kdbf Ij_[h\Zgb_f \ 1_q_gbb kjhd

k_1h bxgy \ha\jzlblvky ih k\hbf ~hfzf b
fbjguf Ijm~hf h[_ki_qb\Zy bf ihegmx g_ijbd
ghklv ebgghklb b bfms_klI\Z ?keb ~_ d w
ih\klzgkdb_ khe”~Zlu [m”ml hklz\Zlvky g.
[mj mZabb £ \h_ggh_ dhfZg”h\Zgb_ g_ hklZz
fZkkh\ufb jZzkklj_ezZfb \bgh\guo k dhgnbkd
bfms_klI\Z

K_eyg_ b jZ[hgb_ AehgZf_j_ggu_
jZkijhkljZzgyxl kemob qlh [hevr_\bdb ]jZ[yl
fbjguo "bl_e_c >ey Ilh]lh qglh[u m[_"blvky \
hijhkbl_ "bl_e_c k_e q_j_a dhlhju_ ijhre:
Zifby \h \j_fy ih~Z\e_gby \hkklZgby Debf_g
b "jm]bo dh]h m[beb beb h]jZ[beb [hevr_



ihemgbl_ hI\_I qglh [hevr_\bdb gbdh]h g_ mJl
hljZz[beb Ihfgbl_ *_ \ij_~v qlh [hevr_\bdb
limAh\hfm gZjhAm lhevdh kihdhckI\b_ b [eZ]h
fu lj_[m_f hl \k_o jZ[hgbo b k_eyg \hkklZIv
ihn\klZggq_kdbo [Zg” b[h gZ~\b]Z_lky ihevkd:
Ih]~Z [m~_I m"_ iha~gh ihijZ\eylv k\hb hrb[db
g _f_pdbo gz]Z_d <u ihgm\kl\m_1_ gZ]Zcdb ih

M_a”\h_gdhf IMAUJ?<
M_a”\h_gjmd I?LJH<

>:QH = N J + Hi + Kij + :jd



<
[ JHLHDHE K1EVKVDH=H KOH>M K?E:
G?NHJHS1 DHIKMGKVDH2 <HEHKL1
D:G1<KVDH=H IH<1ILM IJH HJ=:G1A:P1X
DHF1L?LM ;1>GHLB

q_j\gy ]

Fu gb _ih”ibkz\rb_ky ljz'*Zg_ ~ G_n
Dhjkmgkdhc \hehklb kh[]Z\rbkv k_]h qbkeZ
k_evkdhc mijzZ\u \ mazZdhg_gghf qgbke
hagzdhfb\rbkv k mklz\hf dhfbl_1Z [_~ghlu ir
mqj_"~blv \ gZr_c ~ G_nhjhsb dhfbl_1I [
dhlhjuc “he gu \hclb ebpzZ [_*g_cr_]h khkl
N j_\gb Z "ey mijZ\e_gby ~_eZfb dhfbl
_"bghlezZzkgh bal[jZeb ij_"k_"ZIl_e_f +
| _ljh\bgZ ;mp_gdh % e_| ge_gZfb £ B\Zgz
‘h]rzgz + e_| BhkbnzZ Bhle_\bqgZ FboZce
ng"b"ZIZfb \ ge_gu Lbfhn_y deblh\bqZ F
Nbebiiz B\Zgh\bqZz FZeyJ_gdh ce_dk_y Ijh
Dmdeh GbdheZy GbdheZ _ \bqZ LdZqg_gdhr
<Zkbeby |I_Iljh\bgqZ Ljbgvdh \ gq_f ih”ibk
g_liZfhlgu_ b ]jzZfhlgu_ >\k_]h ih™ibk_c@

ﬁ)
i

lj_"k_"~Zl _ev G_nhjhszZgkdh]h k_evkdh]h
[ _“ghlu ;mp_gdh
K_dj_IZjv Ljbgvdh

>:QH = N J + Hi + Kij + :jd



<
IH<1>HFE?GGY =:A?LB ©BA<?KLBY
M?A>GH=H KH<?L: J:;;HQBO DJ?KLVYGKDB
B D:A:PDBO >?IML:LH< Q?JD:SBGU? |IJH
JIR?GGY OEBKLMG1<KVDH2 <HEHKGH2 J:
IH>1EBLB P?JDH<GM A?FEX F1@ ;1>GBFB
K?EYG:FB

ebigy ]

GZ aZk_"Zgbb \hehklgh]l]h Kh\_1Z Oeuklr
\hehklb ih \hijhkm h p_jdh\ghc a_fe_ih” habf

]h~Z ihklZgh\beb k\ys ggbdm b ikZehfsl
ih hrghc ~_kylbg_ ihe_\hc a_feb \kx ~_ hk
a_fex jza™_eblv f_""m [_~guf gZk_e_gb _f

Lim~ryse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m JZ
jj £ Q_jdZkb H[e\b"Zz\ + K



<
1GNHJF:P1Y DJ:KGHI1IEVKVDH=H
<1CKVDH<H=H DHF1K:J: ;?J?AB
MF:GKVDH=H IH<1LM IJH KL:GH<BS?
M <HEHKL1

j

<h \k_o k_eZo DjZkghihevkvdhc \hehk
KIZjuo ;Z[Zgh\ b Fheh”_pdh]h kihdhcgh
azZgbfzZxlky k\h_c h[u”~_gghc jZ[hlhc ijbk
jZa”_em a_feb Dhf[_~u _klv \ DjZkghihed,
i _J_klh\d_ b Ihfhcgbd_ >h[jh\hevgh aZibk
Djzkgmx :jfbx g_ "~_ezZxl hl]h\Zjb\Zykv |_
kemqZ_ i_j_f_gu \eZklb [hylky qglh[u k_

ihkljz~Zeb Hlghr_gb_ d Kh\_lkdhc \eZklb
@z *ml kihdhckl\by b ihjyrdz

>:QH £ N J + Hi + Kij + :jd



<
IH<1>HFE?GGY =:A?LB ©BA<?KLBY <PBD
KH<?L: J;;HQBO DJ?KLVYGKDBO B
DJ:KGH:JF?CKDBO >?IML:LH< B
FHKDH<KDH=H KH<?L: J:;HQBO B
DJ:KGH:JF?CKDBO >?IML:LH<?2

ebklhizrz j

ghy[jy ©Iljb~rg_ijh\kdbc djZc? khh[sZ_|I
MfZgkdhf m_a”_ Db_\kdhc Im[_jgbb ih\k_
\hkklZzgby dj_klvyg Kx7*Z kl_debkv ih\klZ
A\ _gb]lhjh~rkdh]h m_a”~zZ O_jkhgsbgu MfZgv
dzZjzl_evgufb hljy*Zfb > gbdbgZ hi_jbjmxs
N j_\gyo "“ey ih~Z\e _gby \hkklZgby > _j_
gZk_e_gb_ p_ebdhf mqgzkl\m_I \ ~ fhgk
gZijZ\e_ggyo ijhlb\ > FKbldhBgZ[hjv[u k
ih\klZgpyfb = jZkklj_eu b Zjl _eebjbckdzZy [hf[Z
k e _gbc lheh  _gb_ " gbdbgkdbo hljy*h\ = dj

©Ba\_klby <PBD Kh\_1Z jh[hgbo dj klvy
dZzazpdbo b djzkghZjf_ckdbo ~_imlZlh\ b Ft
Kh\_1Z jh[hgbo b djZzkghZjf_ckdbo ~_imlZlh\2
ebklhizrZ



<
>?1?R: Q?JD:KVDH=H IH<1LH<H=H
A?F?EVGH=H DHF1L?LM F:LMK1<KVDHF
A?F?EVGHFM DHF1L?LM I1JH 1JBIBG?GG?
A>:Q1 < HIJ?G>M P?JDH<GH2 A?FE1

@h\l_gv ]
M[_~bl_evgh ijhrm ijbhklzZgh\bl_ ijb\l
bkiheg_gb_ <Zr_ ihklzZzgh\e_gb_ hl kK_gly
< ith ith\h*m k~Zqgb \ Zj_g”"m a_f_ev p_]

wdhghfbq_kdbo \ij_Av ~h hkh[uot jZkihjy gk
h[ wihf gZk_e_gbx [mAvl_ hklhjh gu kh[ex":

lj_"k_"~Zl _ev m_a”gh]
a_f _evgh]h dhfbl_1Z >AU=:J

>:QH = N J + Hi + Kij + :jd



<
G:D:A <1>>1EM MIJ:<E1GGY Q?IJD:KVDH=F
IH<1LH<H=H <1CKVDH<H=H J?<DHFM IJH
<B;HJB <HEHKGBO J?<DHF1< L: HI=:G1A:P.
F1IE1P12

keqgy j

T EbpZjkvdhx Q_j\hghx :jfe}x \dmie a fek
ith\klZgpyfb Q_jdZkvdbc ih\el \balhe_qgt
N _gedegkvdbo [Zg”™ Iljhihgmx gZk_e_ggx ih\e|
\b[jZIb \hehkges j_\hexpecge dhfel_Ib Z \ |
keevkvdbo ]Jhee\ AjZadb ijhlhdhee\ ijh \b[jZgg
f _g-

T <kef 1jZpx\Z\rbf \ *hjmqg_ghfm f_ge \e"/
JZ~rygkvdec \eZ”e "h gZklmim ~_gedegpe\ Yy
jeM\erNeeZfb |Zd « dZgp_eyjkvdbf mjy~h
hlhehr_ggyf pvh]l]h gZdZam y\blbky ~h ijZp-
R _\g_gde\kvdZ \mebpy «

T LbfgZzkh\h \ h gZqZevgbdZ jZ*ygkyv
Q_jdZk « ih\elm ijbagZqgqZx Ih\ NZ~Me}\Z
ijbkImiblb ~h \bdhgZggy h[h\fyade\ <kef hkh][z
KijZ\b "h feeepe€ a\_jlZIbkv ~h gvh]h

T <hehkgbf j_\dhfzZf g_]Zcgh hj]J]Zgeam\ZI
ith klZImIm ydbc [m\ ijb JZ*ygkvdec \eZ"e
ahehlhih]l]hggbde\

GZdZa p_c \oh’a_™"gkbonih hlhehr_ggy

AZ\*"mxqbc \er*eehf mijZ\eeggy : LZ

>:QH = N J + Hi + Kij + :jd



<
IH<1>HFE?GGY =:A?LB ©<1KL1 DB2<KVD
=M;?JGKVDH=H J?<DHFM?2 IJH KL:GH<BS?
D:G1<KVDHFM IH<1L1 I1KEY <B=G:GGY
>?G1D1GP1<

keqgy j

Ih k\_~_gbyf bgnhjfZpbhggh bgkljmdlh
hir ez \ DzZzg_\kdhf m_a”_ kh ~gy \klmie_gkt
\eZklb gZk_e_gb_ ihgm\klI\h\Zeh k_J[y Kk
ithf_sbqvbf b dZiblZebklbg_kdbf yjfhf H[ty
N _gbdbgpZfb fh[bebazZpby kh\_jr_g@h ijh\z
y\b\rboky gZ fh[bebaZpbx dj_klvyg ba[b\Zel

Ba kZoZjguo aZ\h”*h\ jZ[hlZeh Ihe
Wdhghfbq_kdzZy "bagv k i_j\h]lh ~gy \eZklb
aZf_jeZ <k_ aZ\h”u b nzZ[jbdb dhlhjuo fgl
I_j_klZeb jZ[hlZlv ba aZ hlkmlkl\by kj_"klI\
nZ[jbd b az\h”~h\ iheh bl_evgh ]Jheh”Zeb

]h yg\zZjy ] DZg_\ [ue aZgyl iZjlbazZgkdtl
<Ilhl "_ ~_gv [ue hj]Zzgbah\Zg \h_ggh j_\he:
dhfbl_I \ khklz\_ qg_eh\_d

Wdhghfbg_kdzZy “bagv ]hjh*Z izZjZel
Ah[jh\hevpzZfb az \j_fy bo kms_klI\h\Zgby \
kh\_Ikdb_ mgqgj_"~_ gby kh\_jr_ggh jZa
jZkljz[e_gu

[jh~*h\hevkl\_gguc \hijhk \ DZg_\_ h]
kjz\gbl_evgh [eZ]hihemqggh im” j Zghc f

jm[e_c ir_gbgghc = jm[e_c Hlgh
gZk_e_gby d Kh\_lkdhc \ezZklb kzfh_ [eZ]h"

Lim~yse Q_jdZsbgb \ [hjhlv[e aZ \eZ"m .
jj * Q_jdZkb h[e\b~™Z\ + K



<
Al A<1LM IHEDH<GBD: DJ:L: I1>IHEDH<GB
KMOHIMQDH OHKEH<KVDH=H L: KHLGBD:
GH<BDH<: IJH AMKLJ1Q MQ:KGBD1< I?JRH-=
ABFH<H=H IHOH>M K?EYG:FB

keq_gv ]

Db€\kvdZ ~b\eaey jZahf a <hebgkvdhx ie"
hlzfZzgZz X LxlxggbdzZz \ayeZ gZijyfhd gZ DI
A\ _gb]lhjhrsbgm DZge\sbgm c Q_jdZkb

keggy \ [hevr_\bpvdhfm njhgle [sey fel
1\Zg-\db \_jklh\ gZ azZoe*” \¢eA Gh\hfbj]lhjh
agzZc”_gh ijhos® ¢ [_a }*bgh]h ihkljeem h[b
ijhcreb g_j_a Fhdjm DZeb]ejdm Rihem c¢ Lhi
A\_gb]Jhjh*sbgm ~_ kibgbebky \ jZchge <<
Dbjbee\dZ

A \_ebdhx jzZz~eklx amkljeeh gZk_e_ggy Kk
\eckvdh

keqgy \ Dbjbee\pe A\_gb]lhjh~kvdh]h

\_jklh\ gZ ie\*_gv \eA~ A\ _gb]hjh”db ijb
i*"ithedh\ghdZ KmohjmqgqdZ mqgZkgbdZ Abfh\h
kdezZ”e Db€\kvdh€ "b\eae€ ~_ \bjek gZr \_eb
R_\q_gdh mjhgbklh [meh hk\yq_gh ijZihj FZa.
ithedm ydbc \oh”b\ "h kdeZ"m <hebgkdh€ b

Dhjbkimxgbkv ~h[jbf \er*ghr_ggyf gZk_e_
MdjZz€gkvdh]h \eckvdZ ~“b\ea<€ \ pvhfm jZ
\erihgbghd < qZklbgZo hklZlhggh [meZ i_
hjlZgeazZpey <+ \'_iekey \boh”m a pvh]h jZchgr
\by\leyeb k_jchagm [hch\m kbem

;hevr_\bdb a\_jgmeb ibevgm m\Z]m gZ jmo
Db}\e ihqZeZky f_Imrgy Q_j_a\bgZcdb [meb
gZ ghlb = €f gZdZazZgh [meh \+*djblb ke



Lxlxggbdz2 :e_ g_ 1Zd Ih e_]Jdh [meh gZljZ
mdjZz€gkvdh]h \eckvdZ Ijb \hjh " hfm gZkljh
[hevr_\bde\ « gzZ\iZzdb ~h[jhfm \e~rghr_
mdjZ€gkvdh]h \eckvdZ 1ijb ih\gec jmcgZp
[hevr_\bdb g_ \ klZge [meb ijhkl_"blb jmc
LxlxggbdZ c [_akbeh db”"Zeb k\h€ qZklbgb |
Ajm]bc [d A\_gb]hjh”rsbgb <j_rle [hev]
\bjerbeb hlhqgblb \eckvdh LxIxggbdzZ c

Im kh\epvdm ~b\eaex ijb \_ebdec deevdhkl
lhc gZk k_eygb \b\_eb fZge\pyfb ~b\leac
ijhlbe_"gbc [ed + gZ <eevrZgm

Hf _eygh\bq IZ\e_gdh F Kih]Z~b dhfzZzg"Z
>hdmf_glZevgh om”~h g} \b”"Zggy = D
+ K



<
1A A<?>?GGY 1GNHJF:P1CGH
1GKLIMDLHJKVDH=H I1><1>>1EM DB2<KVL
=M;J?<DHFM IJH KL:GH<BS?
< MF:GKVDHFM IH<1L1 I1KEY <B=G:GGY
>?G1D1GP1<

keqgy j

Khlezkgh |_e_]jzff_ ihemq_gghc ih~t

yg\Zjy \Mfzgb ihke_ hk\h[h ~_gby _1h
Ah[jh\hevp_\ \ezZklv \aye j_\dhf jZ[hlZ\rbc \ i
_s_ k ghyljy

MfZgkdbc j_\dhf keh b\rbcky ba [hjhlv[bk
[hevr_\bdh\ gZ iZjbl_lguo gZqZeZo khkl
ij_~k_"Zl_ey Kdhjh[j_ob dhffmgbkl azf_
K\yl_gdh [hjhlv[bkl b k_dj_IzZjy I_Ij_gdh [hjt

Ilh~ hI”_ehf gbdZdbo ba\_klbc gbdZdbo hnb
A"hdmf_glh\ h iheh  _gbb \ \hehklyo g_ ihemgqg._
©Dhffmgbkl2 « khh[sZ_| ke_~mxsb_ k\_~
LZevgh\kdhc \hehklb ©<eZkIv \ \hehklb
hjlZzgbah\ZgzZz ;Zg” g_I| gbdZdbo < ] LZevg
hdheh khqm\kl\mxsbo dhffmgbklbqg_kdhc iZjl

gZoh”~blky \ hdj_klguo k_eZo <ebygb_
khpbZebklbg_kdbo iZjlbc g_ gZ[ex*Z_Ilky

HklzZ\rb_ky \ LZevghf [u\rb_ kem Zsb_ wdl
b az\h”h\ \_"ml| dhgljj_\hexpbhggmx ijhiZ]z
bf_xsmx gbdZdh]h mki_oz?

P>:<H MdjZ€gb % N + Hi + Kij 1



<
1A A<?>?GGY 1GNHJF:P1CGH
1GKLIMDLHJKVDH=H I1><1>>1EM DB2<K"
=M;J?<DHFM IJH KL:GH<BS? <
KFIEYGKVD1C <HEHKL1 Q?JD:KVDH=H IH
I1IKEY <B=G:GGY >?G1D1GP1<

exlhlh j

<h \j_fy \ezZkl\h\Zgby ~_gbdbgp_\ Kf

jZchg ihkljz~rZe hl ~_gbdbgp_\ ]jZ[b\rbo b I
dj_klvyg ;ueh jZkklj_eygh %h g_eh\_

iZjlbcguo b bangbeh\Zgh Ah " _gsbg
a_f_evgh]h \hijhkZz gbdbgpu h[_sZeb gZc
\j f gb "~ e ~ a_feb ihy\le _gb_ kh[kl\_ggbc
b wdhghfbc az[jz\rbo m dj_klvyg a_fex kdl
h[fZg

Ih~h[gu gZkbeby kl_klI\_ggh \ L
ih\klZgq_kI\h \' f_klghklb Oheh"guc Yj \[eb
dm~Z b i_j__oZeb hklzZxsb_ky \ ih”ihev_
iZjlbcgu_ jZ[hlgbdb G _kfhljy h~gzdh
ijbkmlkI\b_ ehamg]hf ih\klZgp_\ [ueZ it
kh\_Ikdhc \ezklb gh [_a dhffmgu Hi_jbjh\
kZfhklbcguc hljy® ih~A ij_~\h~bl_evkI\hf h
QmgmiZdb g_agzZqgbl_evguc ih kber

yg\zZjy Kf_eZ [ueZ hk\h[h" gz djz

\hckdzfb Lh]”rzZ ‘_ hjl]Zgbah\Zeky chhggu1

g_eh\_d ijbg_f "\mo ij_"klZ\bl_e_c ij]
1ZjlbazZzgkdb _ hljy u Ebqgqguc khklz\ Kf_
j_\dhfzZ ihdZ g_ \uykg_g

AZ g_bf_gb_f bgkljmdpbc Kf_eygkdbc
hi”_eh\ ihdZz g_ \u”_ebe IjbgbfzZxlky 1
hj]ZgbaZpbb \hehklguo b k_evkdbo j_\d
azZljm~gy_ ky g_bf _gb_f klyab k Q_jdzZkkzft

< Kf_eygkdhf jZzchg_ ~_ckl\m_|I y

Ab\babb ljbgbfzZxlky f_ju d hj]ZgbazZphbb



iZjlbazgkdbo hljy*h\ 7~ey q_]h ih keh\Zf ~h
yg\Zjy gZagZq_g kt_a” \k oiZHbaZg\]hjhA
< Kf_e_ "~ _ckl\m |IZ]H)CQUC dhfbl_I| [hevr_
Gzkqgblu\Z Tky \k_]h A ckl\bl_evguo qge
khgm\kl\mxsbo Bf__Ilky b iZjlby [hjhlv[bklIF
f_gvrbf khklzZ\hf
kZoZjguo aZ\h”~h\ Kf_eygkdh]h jZz
khj]Zgbah\Zeb ijhn_kkbhgZevguc khxa Ijm*ys
hrgZdh \oh”yl dhgljj_\hexpbhggu_ we_f_glu
_eygkdbc j_\dhf kbevgh gm ~ZzZ Iky\ kj
dZdh\u_ ba Q_jdZkk hglhemqblvg I

lhf_sbqvb a_feb [ueb \j_ gthZku _e_
hAbg ihk_\ f_ ~~m dj_k|Vngfb JZ[hqbfb g
ijboh~zZ [_euo fgh]lb_ a_feb g_ aZk_ygu A
hir _eZ ijb j_\dhf_ g_

Ba aZ g_hj]J]ZgbazZpbb e_kgh]lh hI*_eZ b
jZkobs_gb_e_kZ Ghjfzevgh wdklemZIbunIk
\i_f _gghc dhfbkkb_c ih azZ]hlh\d_ 7~jh\ ~ey
"hjh]b

P_gu gZ ijh*h\hevklI\b_ k jm[ ih”gyetl

jm[ >aZ im®” fmdb@ KZeh klhbl jm[ >t

Wib”"_fby IbnZ jZa\blZ kbevgh < ] Kf_eZ
~h q_eh\_d :;hevgbpu i_j iheg _gu f_"bc
g_| <jZq_[guc i_jkhgzZe ihqglb \_kv \u\
"h[jh\hevpZfb

lheh” _gb_ mkm]m[ey | iheg_cr__ hlkmlkI\l

AZ\_"mxsbc bgnhjfZpbhggh bgkljmdlhj
thAhI”~_ehf ih”ibkv

P>:<H MdjZ€gb + N + Hi + Kij +
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G:D:A Q?JD:KVDH2 IH<1LH<H2 JHKIH>1E\
A?F?EVGH2 DHF1K12 <HE<BDHGDHF:F |
<HEA?F<1>>1E:F

J
1

Q_jdzZkvdzZ Ih\elh\Z A_f_evgZ Jhkij_"ee\
pbf ijhihgm} g_]Zcgh ahj]J]Zgeam\ZIlb ijb <
A_f\ernheeZo <hehkge A_f_evge Jhkij_"eevqg:
ih\bgge gZ fekpyo d_jmxqgb \dZae\dZfb Ih\e
jhaijereeblb eZldb a_f_ev fe¢  [_aa_f_ev
fZeha_f_evgbfb k_eygZfb jh[elgbdZfb
jha\fyam\zZlb \kyde afZ]Zggy =+ g_ihjham
k _eygzZfb "Zgh€ \hehkle Yd sh °~ 1Zde ¢
g_ihjhamfeggy [m"mlv \bgbdZIlb ihfe" ki
\hehklyfb |h dhfeke€ pbo \hehkl_c gZ h
aZker"Zggyo fbjgbf reyohf jhaley”rZxlv pe Kij.
azZ i*"klz\m ]Zkez OJjzZI_jkl\h2 ©je\geklv
xjb"bggbc azdhg sh a_fey } \eZkgeklv N
JZ"ygkvdh€ J_kim[eedb ¢« g \ ydhfm jZa:
hdj_fbf k_eygzf \hehklyf « hdj_fbf hkh[Zf |
\kx a_fex ihkimih\h « iezZghfejgh [m~_ i_
[ _ aa_f_evgbf « fZeha_f_evgbf k_eygZf « jf
Ilhfm geolh g_ fZ} ijZz\Z k\Z\eevgh ijbk\hx\ZIb
a_fex kibjzxqbkv gZ |_ ©sh pe a_fee gZe
gZrhfm iZgh\e « g_j_a |_ fb *jm]hfm k_eh\e
yd p_ dZ mlv ~_yde k_eZ LZdh€ "mfdb geo
\bkeh\ex\ZIb Djef pvh]h <hehkge a_f_ev
A_flernee ih\bgge kl_"blv azZ Ibf Z[b geolh ;
[m\ hdjb\*e_ggbc Z ijb \eAghr_ggx mkZ"e[ ie
\ pef jhpe \b"eeblb leevdb lef hkh[Zf yde g_ |
ijblmedm Z g_ 1Zd yd p_ ihgZibkm\Zgh \



Nel _c g_ leevdh "hjhkebo \ke pe hkh[b s_ \kiex
mkZ~v[b a_fey £ g_ a\ej «\ esk g_\leqg_ + \hg
ijZp-

11

<hehkge dhfeke€ kdez"Zxlvky a ij_"klZ
dh gh]lh k_eZ \hehkle ih fm \eN k_eZ zZ
kdez~zZ}Ilvky a h”~gh]h k_eZzZ Ih o hke[ dh
ijZpe = h”_j " m} a fekp_\bo ijb[mlde\ ljb
gZ"kbez}lvky nhjfz kibkdzZz ~"ey hke[ yde [MmAnm
\hehkgbfb dhfekeyfb ihemgblb mkzZ”Av[b <ke i
ithklZzgh\b \hehkgbo dhfekec gZ~kbeZlb gZ
lh\ela_ fdhfeke€ Jh[hIm jhaihgZlb g_]JZcgh

<hehkge A_f_evge dhfeke€ \ jZchgZo dhljb
aZ\h”b ih\bgges ih alJh”e a aZ\h*hmijZ\eesggyf
aZoh”e\ Z[b k_eyg_ h”_j Z\rb a_fex g_h~fegg
g_h[oe*gm deevdeklv [mjyde\ « \b*eeblb g_hJo-
aZke\m fZlmrgeo [mjyde\ |1Z ihkZ”~db \bkzZ~"d-
\b”ee_ggy h]hjh”e\ "ey ijZpe\gbde\ pmdjh\Zj_c
g_ fZxlv \eZkgbo a_f_evgbo fZ}lde\ Djef pvh
[mM\rbo ihfes_pdeo a_feyo khojZgylb qghlbjvh
kbkl_fm 1jb ijh\_~_gge \ "blly \kvh]h aZag
d_jm\Zlbkv LbfqZkh\bf A_f_evgbf AZdhgh
gZ"skeZgbc "h <Zk lh\sla_f\erNeeghf \en 111

>:QH + N J + Hi + Kij + :jd o+



<
A<?JG?GGY >H K?EYG A:KLMIGBD:
DHF:G>M<:Q: >1/<H2 :JF12 MGJ
XJD: LXLXGGBD:

,_j_a_gv j

K_eyg_

1 Fb \hx}f aZ |_ sh ¢ ajZam \hx\Zeb
mdjZz€gkvdh]lh gZjh m = ihjy*dm\zZlb gz k!
gZjh*gx \eZ"m

I C~_ \_kgZ =mjlmcl_kv ;m~_fh \bijh
g_ijhozZgbo ]Jhkl_c Jmrgbpe fmkylv [mlb i
afZazg-

111 G_ ienrgefZcl_ kZfe ~je[gbo 1ih
Hjl]Zgeah\mcl_ky « q_dZcl_gZdZam GZdZa
=heh\gbf HIZfZg | _lexjhx

19 1« gZk ih\klZggy g h*bg \hjh] g_ ih\l
a Mdjz€gb <ky a[jhy h”gylZ m \hjh]e\ fmkbl
MdjZz€gkvdh]h gZjh”"m

9 G_ \ejvl_ sh mdjZ€gkvdh]h \eckvdZ g_f
=heh\gbc HIZfZg I1_lexjZ ijbklZ\ ~h \h
MdjZ€gkvdh]h GZjh"m ;j_ogy e ijh\hdZp-y
iheh” _gzZ ihdb ohg h”bg \hjh] [m"_ gZ rb€
k_eygbgZz

91 Fegycl_ oee[ leevdb gZ kmdgh fZgm
pmdhj G_ [_jelv kh\elkvdbo ]Jjhr_c aZzZ yde g
lhfm sh \hgb kdzZkh\Zge IjZ\bl_ev_I\hf Mq
GZjh”gvh€ J_kim[eedDb

911 A_fey Ihfm olh gZ gec ijZpx} AZ
a*h[m\z}l_ ijZp_x \bfz]Zcl_ \e® gZrbo \hjh
g_ iZi_jh\e ]Jjhre



9111 G+ a >h[jh\hevpyfb g+ a Dhfmgekl
lheydzfb g_ ihfbjbfhky ~h Ih]l]h gZkm ihdb
\bagzZxlv gZrh]lh ijzZ\zZ gZ \eevg_ "blly

10 <ke ~_j Z\b k\elm \bagZeb KZzZfhklecgn
leevdb Jhkeygb £ “h[jh\hevpe |Z dhfmgeklb ijl

O AZke\Zcl_a_fees Oee[ a[_j_ Ihc olh aZz

O1 <ky \ez”Z fmkblv [mIb \ jmdZo mdj.

ljm~h\h]lh ex"m =_1Iv \eA \eZ”b gm bgpe\ Kki_
"mebde\ MdjZ€ghx [m"mlv ijZ\blb ex”b ydt
gZjhn

A GZdZam =heh\gh]h HIZfZgZ « |jZ\bl_evk
MdjZ€gkvdh€ GZjh*gvh€ J_kim[eedb ih\e”h

AZKkImigbd dhfZg"mxgh]h \eckyv
MdjZ€gkvdh€ GZjh~rgvh€ J_kim
HIZfZzg Xjdh LxlIxggd

= jh€af « 1jZ]_~sy Oheh”rghlh Yjm + D
gZpey + K



<

L?E?=J:F: <K?MDJ?<DHFM Q?JD:KVDHFN

IH<1LJ?<DHFM A IBL:GV <B>1E?GGY A?F
j

| _j_~Zx dhibx |I_e_]jzZffu <k_mdj_\dhf

yg\Zjy lhgdZ <\b”m q_j_a\ugZcghc \
kdhj_cr_]h ijbgylby f_j m”~h\e_I\hj_gby a_
gm ~u [_"g_cr_]h gZk_e_gby ij_"ibku\:
g_"_evguc kjhd kh ~gy ihemqg_gby k_]h h
\hehklgu_ dhfbkkbb ba ij_"klZ\bl_e_c [_
dj_klvygkl\Z k_e_gbc \hehklb 7~ey ij_"\Zj
kh\ _sZgby gz f_klZo ke_~mxsbo \hijhkh\
i_j\h_ dhfbkkbb ~“he gu ~ZIlv k\hb khh[jZz
jZaf_jZo a_f_evghc gm ~u dj_klvyg \hehklb
a_feb g_h[oh”bfhc "ey gZk_e_gby [_aa_
fZeha_f_evguo ijbgbfZy \h \gbfZgb_ wlb kh
mdZaZlv gZ jZaf_ju a_f_evguo iehszZ” _c¢ fh
hk\_~_ggufb ~Zgghc \hehklb ~“ey gm " k
\bghdmj_gghc ijhfure_gghklb b “ey hj]Zz
kh\_lkdbo ihdZaZl_evguo ohayckl\ IThemqg.
"he gu [ulv iheh _gu \ hkgh\m hij_"_
A_fhir_eZzZfb jZaf_jh\ a_f_ev ih~e_
gZpbhgZebazZpbb J_\dhfZf mklZgh\blv hkh
dhgljhev aZ [ukljuf b g_mdehgguf ijh\_~_gb
mdZazZgguo f_j H oh”_ jZ[hlu dhfbkkbb
Dhfbkkbx <k_mdj_\dhfZ GZklhysmx |_e_]jZ1
jZkijhkljzgblv kj_"b k_evkdzZ]lh gZk_e_gby

lj_~"k_~Zl_ev <k_mdj_\dhfz I_ljh\
Dhiey A dhie}x aJe~gh
K_dj_1Zj Ih\sla_fleAreem



<hehkghfm J_\dhfm

Q_jdZkvdbc Ih\elh\bc A_f_evgbc <e~rhee g
<Zf px |l_e_]jZffm ~ey g_]Zcgh]lh \bdhgz
d _je\gbpl\Zz

<Zfb [m”~_ ajh[e_gh \ gZijyfdm pvh]h r
ith\erhfl_ g_]Zcgh Ih\ela_f\enrnee

=heh\Z Ih\ela_f\erreem
K_dj_12Z]

>:QH = N J + Hi + Kij + :jd
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IH<1>HFE?GGY =:A?LB ©<1KL1 <BDHGDF}
DB2<KVDH2 J:>B JH;1LGBQBO K?EYGKVD
Q?IJ<HGH:JF1CKVDBO >?IML:L1< IJH
K?EYGKVDBC AT2A> Q?JD:KVDH=H IH<1

d\elgy ]

d\elgy jhaihgz\ky ih\elh\bc af€a” Ih
fhf_glm ijbcgylZ j_ahexpey aZijhihgh\Zgz d
GZkljec k_eyg [Z~vhjbc KZfe k_eyghb a\_
aZzdebdhf gZijm blb mke kbeb gZ [hjhlv[m a
>h ihevkvdh i_lexje\kvdh€ Z\Zglxjb \e~¢
Am _ \hjh _
Af€an aZijhihgm\z\ a\_jgmlbkv *h mjy~n
hjl]ZgeazZpe+€ \eckvdh\bo gZklbg gZ [hjhlv[m
1Z i_lexje\kvdbfb al]jzZyfb

<ekle \bdhgdhfm Db€\kvdh€ JZ"b jh]
k_eygkvdbo 1Z q_j\hghZjfeckvdbo ~_imlZ]e\
d\elgy =



<l1>HA<: 1 P1C ;
IH<KL:GKVDH HGM 1F 1<:G: K1JD:
ljZ\gy j

kdhlh hljy~rZ h[jZsZ_

dhlh m_a~Z k ijhkv[hc
\iheg_ ~h\_jyy gZf dZc

agZfy ih\klZggy ijh

]h b D& mamjibjh\zZ\rl
h

[fZgu\Z _fh]h
lg_klbkv khagZl_

«
N

lZe dhg_p ~he]lhl_ji
] u ijhkbf <zZk ]jz
e rfZzn | kyhk _cqzZk gZ

_fe_ h[eblhc <Zrb th\vx \Zrbo kug

ljhkbf ihgylv qlh bklb k\h[h”*ghc b k\_lel
"bagv [m~_I lhevdh |Ih]*Z dh]’\ <u j_rbl_evgh
k ex*vfb ki_dmebjmxsbfb <Zr_c k\h[h*hc ijZ
"bagx

;_jbl_kv azZz hjm'b_ \k_ dlh mf__I \ez”~_1lv

Hltykgycl_ Jh\hjb ijZ\"m h[fZgmluf k[b
lhedm e b\ufb keh\Zfb b h[_sZgbyfb

lhfz]lzZcl_ ih\klzgpzf \k_f q_f fh™_I_ + wlh
kugu hl~rZxse_ “bagv aZ <Zrm \hex kqZ
[_ahiZkghklv
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M_a~\h_gkh\_szZgb_ g_ kIZ\behkv k\h _\j_
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k\_ezZkv ~h fbgbfmfz b gqlh \h_ggh_ dhfzg”"
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ithilhfm <h_gkh\_sZgb_ IHKL:GH<BEH
lj_~eh blv \h_gghfm dhfzZzg~h\Zz
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ih\elh\hfm dhfekZjh\e sh”"h \"blly aZoh”*\ m a\fyadm a i*")
hj_g~rgh€ ieZlb aZ keghdhkb

lgnhjfZpey Q_jdZkvdh]lh ih\elh\h]h a_f_evgh]h dhfel_Im

lgnhjfZpey ijh jer_ggy Q_jdZkvdh]h ih\eslh\h]lh a_f_evgh]h
dhfel_Im ijh hjl]ZgeaZpex “gb\

la a\_"~_ggy =heh\gh]h mijZ\eeggy m kijZ\Zo feeepe€ ijh aZ«
k_eygzZfb k_ezZ =_evfyaes\ Ahehlhgekvdh]h ih\eIm a_fe-

L_e_l]jzfz jhaihjy*gbdZ Ih\ZjbkI\Z Dbk_es\kvdbo pmdjh\bo
aZ\h~e\ Db€\kvdhfm Im[_jgkvdhfm dhfekZjh\e ijh \"blly aZc
sh~h ih\_jg_ggy dhgnekdh\Zgbo a_f_ev \ k_eZo KlZjbc DZ
<_k_ebc Omlej

>hg_k_ggy ]Jheh\b Jhifbklje\kvdh€ \hehkgh€ ijh~h\hevgh€
mijZ\b Q_jdZkvdhfm ih\elh\hfm dhfekZjh\e ijh jha]eg
mijZ\b hal[jh}gbfb k_eygZfb

L_e_]jzfzZ ~h\ej_ghlh fZ}ldm ihfesbdZ E}kg}\bqZz
lhelZ\kvdhfm Im[_jgkvdhfm dhfekZjh\e ijh \"blly aZoh”"e\
m a\fyadm «a aZohie_ggyf k_eygZfb a_fee m
k_es @hjghdevh\b Ahehlhgekvdh]lh ih\elm

L_e_]jzfz Q_jdZkvdh]h ih\slh\h]h dhfekZjZ gZgZevgbdm ih\¢
feeepe€ ijh ijbk\h}ggy k_eygZfb gqZklbgb \jh Zx

Dhisy I_e_1jZfb 1jZnZ ;h[jbgkvdh]lh Q_jdZkvdhfm ih\slh\hfm
dhfekZjh\e ih\elh\bf a_f_evghfm ¢ ijh"h\hevgqhfm dhfel_IZf

KdzZj]Z k\ys_ggbdZ «a k_eZ KZfhjergy DZge\kvdh]lh ih\elm
gZ k_eyg yde aZohibeb p_jdh\ges a_fe-

lgnhjfZpey ih\elh\h€ a_f_evgh€ mijZ\b Q_jdZkvdhfm ih\elh\hfm

L_e_]jzfz Q_jdzZkvdh]h ih\elh\h]h dhfekZjZ Db€\kvdhfm
Im[_jgkvdhfm dhfekZjh\e

Ebkl Db€\kvdh]h =m[_jgkvdh]h dhfekZjZ Q_jdZkvdhfm ih\e«lh\hf)

L_e_]jzfz DzZges\kvdh]lh ih\elh\h]lh dhfekZjZ Db€\kvdhfm ImJ[_
dhfekZjh\e sh~h jha]ljhfm k_eygZfb 1Z khe”rZlZfb fZ}Idm
]1iZnZ ;h[jbgkvdh]lh \ k_ees >b[bgpe DZges\kvdh]h ih\eIm



>hih\eA"gZ aZibkdZ Q_jdZkvdh]h ih\slh\h]h dhfekZjZ Db#€\|
Im[_jgkvdhfm dhfekZjh\e ijh aZohie_ggy k_eygZfb
k_ez ;_j_agydb Q_jdzkvdh]h ih\eIm p_jdh\gbo a_f_ev

L_e_]jzfz DzZges\kvdh]lh ih\eslh\h]h dhfekZjZ Db€\kvdhfm ]n
dhfekZjh\es ijh [ehdm\Zggy ha[jh}gbfb k_eygZfb fZ}Idm
liZnZ ;jZzgbpvdh]h \ k_ees Lmjgbg

>hg_k_ggy MfZgkvdh€ kieedb a_fe_\eZkgbde\ Db€\kvdhfn
Im[_jgkvdhfm dhfekZjh\es ijh k_eygkvde \bkimib \ ih\ele

L_e_]jzfZ mih\gh\Z _gh]lh P_gljhpmdjm Ahehlhgekvdhfm ih\e
ijh"h\hevghfm 1Z a_f_evghfm ih\elh\bf dhfel_IZf ijh \"blly
a g_"hims_ggy aZohie_ggy k_eygZfb ihfesbpvdbo a_f_ev

L_e_]jzfz Q_jdzZkvdh]h ih\elh\h]h dhfekZjZ Db€\kvdhfm
Im[_jgkvdhfm dhfekZjh\e ijh ih]jhf fZ}Idm \ k_ee KZf]lhjh’

L_e_1jzZfZ 1jZnZ ;h[jbgkvdh]h Db€\kvdhfm Im[_jgkvdhfm d
ijh gzZijz\e_ggy \eckvdh\h€ dhfZzg”~b ey ijbibg_ggy
aZohie_ggy k_eygZfb pmdjh\bo [mjyde\ =jmre\kvdh]h az\

A\_jg_ggy P_gljhpmdjm ~h Db€\kvdhlh Im[_jgkvdh]h dhfs
\"blly aZoh”e\ m a\fyadm ¢a aZohie_ggyf k_eygZfb a_f
e \jh'Zx pmdjh\bo [mjyde\ \ Dmpe\kvdh E_[_~bgkvdhfm f
Q_jdZkvdh]h ih\eIm

L_e_]jzZfZ gZqZevgbdZ dZgp_eyj*€ I*\*_ggh aZo**ghlh nj
Db€\kvdhfm Im[_jgkvdhfm dhfekZjh\e 1Z dhfZg~"bjm >hgk
dhazZgh€ ~"b\ea+€ ijh \"blly aZoh”s\ m a\fyadm a aZohie
k_eygZfb a_fees ihfesbpe >helhjmdh€ \ LZevghfm MfZgkyv

lgnhjfZpey ijh \_qe*jge dmjkb "ey “hjhkebo m k_ees FboZc
FboZcee\kvdh€ \hehkle Q_jdZkvdh]h ih\elm

la "hih\s~"gh€ aZibkdb Q_jdZkvdh]h ih\elh\h]h dhfekZjZ
Db€\kvdhfm Im[_jgkvdhfm dhfekZjh\e ijh aZdebd k_eyg
<_jlmge\ ¢« G_qzZ€\db ijh g_ihdhjm LbfgZkh\hfm mjy”~m

Ebkl Q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijzZ\b \hehkgbf mi
e« a_f_evgbf dhfel_IZf ijh jhaih”ee a_fes fo' k_eygZfb

L_e_]jzfzZz ihfeqgbdZ =heh\gh]lh gZgZevghdZ ihklZgZggy <
le\"_ggh aZo+*~ghlh njhglm Db€\kvdhfm Im[_jgkvdhfm dl
ijh kijbyggy m \e?ijZ\pe oe*[Z "ey Z|jf+€

L_e_l]jzfz Mfzgkvdh€ kieedb a_fe_\eZkgbde\ P_gljZevgec
a ijhozggyf gZz”+*keZlb \eckvdh\m kbem ~ey aZobkIm ihf
fZ}lde\ \er aZohie_ggy k_eygZfb

>hih\s~"gZ aZibkdZ mijzZ\eyxgh]h fZ}IdZfb « aZ\h”~Zfb ]jZn
;h[jbgkvdbo ]Jheh\s =_g_jZevgh]h K_dj_IZj*ZIm sh”~h \"b
aZoh”e\ a ijbibg_ggy ihljZ[m\Zggy Jhkih*"Zjkvdbo h[f}dle

lgnhjfzZpey Fee€\kvdh€ \hehkgh€ mijz\b ijh kZfh\eevg_ hj_g’

L_e_]jzfzZ Db€\kvdh]h Im[_jgkvdhlh dhfekZjZ A\_gblhjh~k
ih\elh\hfm dhfekZjh\e ijh g_]Zcg_ \"blly aZoh”e\ sh”h ijl
ihl]jhfm k_eygzZfb fZ}ldm dgy]lbge DmjZdegh€ \ k_ee DhaZz

A egnhjfZpe€ Qb]bjbgkvdh]h ih\e«lh\h]lh dhfekZjZ



ijh iheelbgg_ klZgh\bs_ \ ih\e]e

L_e_]jzfz mijz\eyxqgh]lh fZ}Idhf ihfesbpe ;ZeZrh\h€ \ fekl_qd
Jhjh~rbs_ ijh g_h[oe*~geklv \"blly aZoh”e\ ijhlb \bkIimie\ k_e

A egnhjfZpe€ Qblbjbgkvdh]h ih\elh\h]h dhfekZjZz
ijh iheelbgg_ klZgh\bs_ \ ih\e]e

> i_rZ FboZcee\kvdh]h \hehkgh]lh a_f_evgh]h dhfel_Im
Q_jdZkvdec ih\elh\ec a_f_evgec mijZ\e sh*h \bdhjbklZggy ¢

Ebkl Db€\kvdh€ Im[_jgkvdh€ a_f_evgh€ mijzZ\b ~h
Qblbjbgkvdh]h ih\elh\hlh a_f_evghlh dhfel_Im

Kdzj]Zz Fee€\kvdh€ a_f_evgh€ mijzZ\b

lhklzgh\Z k_eygkvdh€ jZz"b k_eZ ;_jdhae\dZ DZges\kvdh]lh ih
ijh \br"Zgm oee<[Z [+~gbf k_eygZf

Ebkl Q_jdzZkvdh]lh ih\elh\h]h a_f_evgh]h dhfel_Im ~h
FZImke\kvdh]lh « LZrebpvdh]h \hehkgbo a_f_evgbo dhfel_Ie

A\_jg_ggy dhfel_Im ©DZebgZ?2 «a [m~e\gbpl\Z \ k Dbjbee\dZ
f L = R_\g_gdZ ~h ]JjhfZz~ryg MdjZ€gb « Jhke€ |Z a[bjZgcg
dhrle\ gZ p_ [m~e\gbpl\h

Ebkl Q_jdZkvdh€ ih\elh\h€ mijZ\b \hehkgbf a_f_evghbf
dhfel_1Zf ijh al\elgeklv ea a_f_evgh]h iblZggy

Ilhlerhfe_ggy Q_jdZkvdh]lh ih\elh\h]h a_f_evgh]lh dhfel_Im
a_fe \eZkgbpe FZj<€ ;jZahev

lh\erhfe_ggy =_g_jZevghlh k_dj_IZjkI\Z a_f_evgbo kijz\
Q_jdzkvdhfm ih\elh\hfm a_f_evghfm dhfel_Ih\e

lgnhjfZpey Kmgde\kvdh]h \hehkgh]lh dhfel_Im Q_jdZkvdhfm
ih\elh\hfm a_f_evghfm dhfel_Ih\e ijh gZkee~db
ihljZz[m\Zggy ihfesbpvdbo fZ}Ilde\

Kdzj]z ;Zc[mavdh]lh \hehkgh]lh a_f_evgh]h dhfel_Im gZgZev
Q_jdZkvdh€ ih\elh\h€ feeepe€

Ebkl q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijZ\b Keh[h Zgkvdhf
\hehkghfm a_f_evghfm dhfel_Ih\e

lhk\e*q_ggy \b"Zg_ Dhjkmgkvdhx keevkvdhx mijZ\hx ]Jjhfz~"
1\Zgm 1s_gdm ~ey \klmim \ eZ\b <eevgh]h dhazpl\z

L_e_1jzfz j_\hexpecgh]lh dhfel_Im A\_gb]hjh”rsbgb *h P_gljZevc

Ebkl Q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijzZ\b Oebklimge\kvdl
keevkvdhfm Jheh\e ijh g_~himklbfeklv kZfh\eevghl]h
aZohie_ggy keevkvdhlhkih®Zjkvdh]lh «g\_glZjy

Ebkl Q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijZ\b LZrebpvdhfm \
a_f_evghfm dhfel_Ih\e sh*h ih]jZ[m\Zggy ihie\kvdh]h fZ}Idi

Ebkl LZrebpvdh]h \hehkghlh a_f_evgh]h dhfel_Im Q_jdzZkvd
ih\elh\ec a_f_evgec mijZ\e sh™*h ih]jZ[m\Zggy ihis\kvdh€ _d

Ebkl Q_jdZkvdh€ ih\elh\h€ ijh~h\hevgh€ mijzZ\b
A“h ih\elh\h€ a_f_evgh€ mijzZ\b

Ebkl Q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijZ\b Oebklimge\kvdl
keevkvdhfm ]Jheh\s Oebkimge\kvdh€ \hehkle

<e"ha\Z DZge\kvdh]lh ih\elh\h]h dhfekZjZ sh”h a_fee »



fZcgZ dhebrgeo ihfesbde\

lhk\e”rq_ggy Q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijz\b
ijh \erjy~r* ggy | 1 >j mkZ ~h Kfeeb

<e"ha\Z Dhfel_Im ih\elh\h€ k_eygkvdh€ kieedb DZge\kvdh]

>h\enrdZ Q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijZ\b Dmeesrm K
sh is~"\_j~"m} jhaljZz[m\Zggy chlh fZ}Idm k_eygZfb

FzgnzZl Q_jdZkvdh€ ih\elh\h a_f_evgh€ mijz\b [mo]Zel_jn
N K ;ZkZx “ey hjl]ZzgeaZpecgh€ jh[hlb \ FZImke\kvdec \F

Ebkl Q_jdZkvdh€ ih\elh\h€ a_f_evgh€ mijz\b Jhifbklje\kvc
dhfel_lh\e sh”h kdZjlb "bl_ey k_eZ ghkZgs\ N Pb]Zg_gd

Ebkl Q_jdZkvdh€ ih\sIh\h€ a_f_evgh€ mijz\b E_kvde\kvdl
a_f_evghfm dhfel_Ih\s sh h kdZj]lb "bl_ey k_eZ E_kvdb

Ebkl Q_jdzZkvdh]h ih\elh\h]lh a_f_evgh]h dhfel_Im Oebklmg
mijZ\e ijh g_~himklbfeklv kZfh\eevgh]h ih"eem a_fes « fZ

lhk\e~rq_ggy Q_jdzZkvdh]h ih\elh\h]h a_f_evgh]lh dhfel_Im
"bl_eyf k_eZ K\b~e\hd gZ ijb”"[Zggy dhg_c

lgkljmdpe<€ db€\kvdh]h Im[_jgkvdh]h a_f_evgh]h \e~A"eem
a_fe_mkljhx k_eygkvdbo a_f_ev

GZdZa DzZges\kvdh]h ih\elh\h]h dhf_g~ZglZ ih ih\eIm <«

Ilh\erhfe_ggy Q_jdZkvdh€ ih\elh\h€ gZjh*gh€ mijz\b
ijh isrljbfdm ©ljhk\el2

GZdZa DzZge\kvdhlh ih\elh\h]h dhf_g”ZglZ ih ih\eIm «

GzZdZa Dzge\kvdh]h ih\elh\h]lh dhf_g~ZglZ ih ih\elm

KIZIly \ ©Jh[elgbgec ]Za_l+*2 + ©<eevg_ dhaZpl\h = \jZ g
a ]m[_jgeyevgh]lh af€a”"m?

A\_jg_ggy Mdjz€gkvdh€ iZjle€ khpeZeekle\ j_\hexpehg_je\
m ]Za_ls ©A\_gblhjhrkvdZ "mfdz?

<e"ha\Z DZge\kvdh]h ih\elh\h]h klZjhklb ~h k_eyg

GzdzZa Mfzgkvdhlh ih\elh\h]h klZjhklb ijh ihke\
pmdjh\h]h [mjydZ IZ ch]lh h[jh[eIhd

Ih\erhfe_ggy ]Za_Ib ©ljz\*Z2 ijh \bklmib k_eyg m Ahehlhgekvc

la "hih\ergh€ aZibkdb ]Jheh\b Dmjbee\kvdh€ \hehkgh€ gZ
mijZ\b DZge\kvdhfm ih\elh\hfm klZjhkle ijh jer_ggy
k_eyg k_eZ Ebl\bgpes sh”h ihfesbpvdh]h fZcgZz

ljhlhdhe aZke~Zggy EZasjkvdh€ keevkvdh€ mijZ\b Dmjbe-s
DzZge\kvdh]lh ih\elm ijh \eAfh\m ih\_jlZlb ihfesbpvd_ fZcgh

lgnhjfZpey Db€\kvdh]lh Im[_jgkvdh]h klZjhklb ijh klZgh\b
\'ih\¢lZo \ijh~h\" iheh\bgb gq_j\gy jhdm

>hg_k_ggy Dh\Zee\kvdh]h keevkvdh]h klZjhklb Dmjbees\kv
mijZ\e ijh jhaih\kx""_ggy \ k_es Dh\Zees h[fy\ *a aZdeb«
g_ \boh”blb gZ jh[him \ _dhghfex

GZdZa >bj_dlhje€ k_eygZf «

GZdZa >bj_dlhj+€ k_eygzZf «

GzdZa A\_gb]lhjh~rkvdh]h ih\elh\h]lh dhfekZjZ ijh ~“hljbfZgc
ihjy"dm \ k_eZo



AA A A A

<e"hal\Z egnhjfZpecghlh [xjh Zjfe€ MdjZ€gkvdh€ GZjhr"gh€ J_
L_e_1]jzfz fegekl_jkI\Z \gmljergeo kijZ\ ijh
ih\_jg_ggy dhgljb[mpe+€ k_eygZf
GZdZa « gZqZevghdZ aZeh]lb HIZfzZgZz ]lh A\_gblhjh~kvdh
ijh kdZkm\Zggy jhaihjyr"_gv ¢« gZdZae+\ \b~Zgbo [*evrh\bdz
lhklzgh\Z keevkvdh]lh koh”m k_eZ Jhlfbklje\dZ Q_jdZkvdh]h
ijhi_j_~Zgm a_fees fekp_\hfm a_f_evghfm dhfel_Im
Ih\er"hfe_ggy ]Za_Ib ©Dhfmgekl2 ijh eed\e”"Zpex =jblhjT}\kvdh]h
<erhal\Z egnhjfZpecgh]h [xjh rlZ[m aZ]hgm Oheh”gh]h Yjm
Ilh\e~rhfe_ggy *egnhjf({xjh aZlhgm Oheh”ghlh Yjm ijh [hch\e 7e
ljh klZgh\bs_ Qblbjbgkvdh]h ih\e«Im m a\fyadm a Z\Zglxjhx =jb
Ebkl Qb]bjbgkvdh]h \bdhgzZ\gh]lh dhfel_Im GZjh*ghfm dhfekZ
[Zgde\ MdjZ€gb ijh \b”ree_ggy ]Jjhr_c "ey e«d\+e~Zpe+€ rdh”b
aZih”eygh€ ie” qZk aZzdhehlm =jblhjT}\z
GzZdZa « MfZgkvdh]h ih\elh\h]lh \eckvdh\h]h dhfekZzZjZz
ijh ihjy®"hd m fekle ¢ ih\ele
la a\_"_ggy *gnhjfZpecgh egkljmdlhjkvdh]h ieM\erNeem
Db€\kvdh]h Im[j_\dhfm ijh klZgh\bs_ \ Q_jdZkZo i*key
=jb]hjYf€\kvdh]lh aZzdhehlm
la a\_"_ggy *gnhjfZpecgh egkljmdlhjkvdh]h ieM\erNeem
Db€\kvdh]h Im[j_\dhfm ijh klZgh\bs_ \ A\_gb]hjh*kvdhfm ih
lhklZgh\Z kieevgh]lh aZke”"Zggy Ljbeeskvdh€ \hehkgh€ jZ~b
Qblbjbgkvdh]h ih\elm 1Z keevkvdbo dhfel_Ile\ ijh jhaih”*ee
ihfesbpvdbo a_f_ev
Ebkl Mfzgkvdhlh ih\elh\h]h \bdhgdhfm ~ey \hehkgbo
\bdhgdhfe\ ijh g_azZz~h\eevgbc klZg ~hje]
GzZdZa « MfZgkvdh]h \eckvdh\h]h dhfekZjeZIm
ijh ierjbfdm Q_j\hgh€ Zjfe€
ljhlhdhe keevkvdh]h koh"m k_eZ G_nhjhse Dhjkmgkvdh€ \h
DzZge\kvdh]h ih\elm ijh hj]ZgeaZpex dhfel_Im [¢~ghlb
Ih\erhfe_ggy ]Za_Ib ©Ba\_klby m_a”ghlh kh\_IZ jZ[hqgbo
dj_klvygkdbo b dZaZpdbo ~_imlZlh\ Q_jdZsbgu?
ijh jer_ggy Oebklmge\kvdh€ \hehkgh€ jZ~b ih~eeblb
p_jdh\gm a_fex fe* [¢~gbfb k_eygZfb
lgnhjfZpey DjZzkghieevkvdh]h \eckvdh\h]h dhfekZjz ;_j_ab
MfZgkvdh]lh ih\elm ijh klZgh\bs_ m \hehkle
Ilh\er"hfe_ggy ]Za_Ilb ©Ba\_klby <PBD kh\_I1Z jZ[hgbo dj_k!
b djzkghzjf_ckdbo ~_imlZlh\ b Fhkdh\kdh]lh kh\_IZ jZ[hqgb
b djzkghZzjf_ckdbo ~_imlZlh\2
> i_rZ q_jdzZkvdh]lh ih\elh\h]h a_f_evgh]lh dhfel_Im
FZImke\kvdhfm a_f_evghfm dhfel_Im ijh ijbibg_ggy a*Zq-
\'hj_g"m p_jdh\gh€ a_fe-
GzZdZa \+""eem mijZ\eeggy Q_jdZkvdh]lh ih\elh\h]h \eckvdh\
j_\dhfm ijh \b[hjb \hehkgbo j_\dhfe\ |Z hj]ZgeaZpe+€ feeepef
Ilh\erhfe_ggy ]Za_Ib ©<ekle db€\kvdh]lh Im[_jgkvdh]lh j_\dhf



ijh klZzgh\bs_ \ DZge\kvdhfm ih\ele iekey \b]J]gZggy *_g-d-
Aes alelm ihedh\gbdz DjzIlzZz i<~ihedh\ghdZ Kmohjmqgdh O
I1Z khigbdZ Gh\bdh\Z ijh amkljeq mqgZkgbde\ I_jrh]h
abfh\h]lh ihoh m k_eygZfb
la a\_"_ggy *gnhjfZpecgh egkljmdlhjkvdh]h ief\erNeem
Db€\kvdh]h Im[j_\dhfm ijh klZgh\bs_ \ MfZgkvdhfm
ih\ele iekey \b]gZggy "_gedegp-\
la a\_"_ggy *gnhjfZpecgh egkljmdlhjkvdh]h ief\erNeem
Db€\kvdh]lh Im[j_\dhfm ijh klZgh\bs_ \ Kfeeygkvdec
\hehkle Q_jdZkvdh]h ih\elm iekey \b]gZggy "_gedegp-\
GzZdZa Q_jdzZkvdh€ ih\elh\h€ jhaih®feevgh€ a_f_evgh€ dh
<he\bdhgdhfZf |Z <hea_f\eAneeZf
A\_jg_ggy “h k_eyg aZklmighdzZ dhfzg"m\zZqz
Nel\h€ Zjfe€ MGJ XjdZ Lxlxgghdz
L_e_1jzfz <k_mdj_\dhfm Q_jdZkvdhfm ih\elj_\dhfm
a iblzgv \b”ee_ggy a_fe-
Ih\erhfe_ggy ]Za_Ib ©<ekle \bdhgdhfm Db€\kvdh€ jZ~b
jh[slgbgbo k_eygkvdbo IZ q_j\hghZjfeckvdbo ~"_imlZle\
ijh k_eygkvdbc af€a” Q_jdZkvdh]h ih\eIm
<e"ha\Z egnhjfZpecgh]h [xjh ih\klZgkvdh]h aZ]hgm «f 1\zZ
A j_ahexpe€ A\_gblhjh~rkvdh]lh ih\elh\h]h jh[elgbgh k_eygkv
A “hih\ergh€ aZibkdb Db€\kvdh]h Im[_jgkvdh]h j_\dhfm .
GZjh~"gbo DhfekZje\ MJKJ ijh [hjhlv[m k_eyg
a [Zg”blbafhf \bdhgZggy ijh*h\hevgh€ jha\_jkldb \
Q_jdZkvdhfm IZ Qb]bjbgkvdhfm ih\elZo
A\_jg_ggy Hdjm ghlh ih\klZgkvdh]lh dhfel_Im ~h mdjZ€gkvd!
lgkljmdpey <heihke\dhfZf ijh jhaih”ee_ggy ihke\ghlh fZI_
>hg_k_ggy A\_gblhjh~rkvdhfm ih\elh\hfm j_\dhfm
ijh gZeel gZ k_eh Jhf_cdh\_
<bly] a ~hih\e?e jjh ijh\_~_ggy \_kgygh€ ke\[b
\ KI_pe\kvdec \hehkle A\_gblhjh~rkvdh]h ih\eIm
lgnhjfZpey Y[emge\kvdh€ \hehkgh€ mijzZz\b Q_jdZkvdec
ih\elh\ec a_f_evgec mijZ\e ijh hj_g"m a_fe-
ljhlhdhe « aZker"Zggy Qblbjbgkvdh€ ih\elh\h€ \eckvdh\h



M>D © a

K
,6%1
K_eygkl\h Q_jdZsbgb \ “h[m MdjZz€gkvdh€ j_\hex
ii  Al<jgbd “hdmf_gle\ o fZl_jeZees\ Mihjy~ L :
K < Dhjgh\_gdh < F F_evgbg_gdh X = 1ZkeqgZ
QZ[Zg_gdh X : + k

M af[ejgbdm \fes _gh ~hdmf_glb « fZl jeZeb sh \bk
mqgZklv k_eygkI\Z £ gZcgbk_evgerh€ \_jkl\b ex*ghkle
j_\hexpecgbo ijhp_kZo * ji jhadjb\zZxlv hkh][
Z]jZjgh€ iheelbdb IhlhgZkgbo mjy~e\ 1Z klZ\e_ggy ~h
gZk_e _ggy djZx Him[eedh\Zge "hdmf_glb \e~h[jZ ZxI\
iheelbpe ©\h}ggh]lh dhfmgeafm?2 €0 mqzZklv m ih\klzZg
[hjhlv][e aZ mdjZz€gkvdm ~_j Z\geklv

Dgb]Z jhajZzoh\ZzgZ gZ gZmdh\pe\ \bdezZz”Zqe\ |
kim~_gle\ Z 1Zdh" rbjhdbc azZ]Ze gblZges\ yde ijZ]g!
icagZlb eklhjex jergh]lh djZx » MdjZ€gb A[ejgbd i*«~]hlh
a " _j[xr_lghx I_fhx ©K_eygkl\h MdjZz€gb aZ mfh\ k
iheelbggbo ihljykegv 1Z khpeZevgh _dhghfeqgbo |jZ¢
i_jrh€ 1j_Ilbgb OO kIl & ghf_j ~_j Z\gh€ j_}kljZpe€ 8

Dhfifxl_jg_ kdeZAZgpdyc ;_j_klh\bc
l«*ibkZgh “h ~jmdm Nhjfzl o
>jmd hnk_lgbc =ZjgelmjzZz 7LPHV 1HZ 5RPDQ
Mf ~jmd Zjd GzZdezn ijbf AzZf «

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBE
<b”Z\_pv < \b]hle\gbd £ \b”r"Z\gbgbc \e~r"ee Q_jdZkvdh]h gZpehg
mge\_jkbl_Im «f_ge ;h]*ZgZ Of_evgbpvdh]h :Aj_kZ [me R_\q_«
f Q_jdZkb Mdjz€gZz L_e nzZdk
H PDLO Y\GDY#FGX HGX XD KWWS ZZZ FGX HGX X
K\erhpl\h ijh \g_k_ggy ~h ~_j"Z\ghlh j_}kljm km[f}dIle\ \b~rZ\gbqgh
>D <« \en j

>jmd NHI QZ[Zg_gdh X :
Mdjz€gz f Q_jdZkb \me H >Zrdh\bqZz
L_e ? PDLO RIILKH# XSRVW FRP



