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�fdsf[gg[	 f`pdfg^fd][a^l	 ecos[q_`f'
bmdsd	cu`_[	]	bdd_]`_b_]^^	b	�`jkca[fdk'
ang^	b_[ak[f_[g^	p^a[abd]dh	d_u`_adb_^�
c_]`fjk`aa[l	 idb_[ad]q`a^`g	�f[]^_`qr'
b_][	 dbb^hbmdh	$`k`f[x^^	 d_	 /	 g[f_[
�11. s�	� �.&	]a`bq[	\a[u^_`qran`	^\g`a`'
a^l	]	a[x^da[qract	b^b_`gc	ecos[q_`fbmd'
sd	cu`_[�	�	m[u`b_]`	dbad]adsd	^ab_fcg`a_[
f`pdfg^fd][a^l	ecos[q_`fbmdsd	cu`_[	^	d_'
u`_adb_^	 enq^	 if^al_n	�`jkca[fdkan`
b_[ak[f_n	p^a[abd]dh	d_u`_adb_^	}��$�~�
�f`kdif`k`q`aan`	 ifdsf[ggdh	 ^\g`a`a^l
enq^	a[if[]q`an	a[	pdfg^fd][a^`	^apdf'
g[x^^	d	p^a[abd]dg	idqdj`a^^	^	p^a[a'
bd]no	 f`\cqr_[_[o	 k`l_`qradb_^	 od\lhb_]c'
tv^o	 bce|`m_d]�	 idq`\adh	 \[^a_`f`bd][a'
ang	 idqr\d][_`qlg�	 de	 [pp^q^fd][aano
q^x[o�	bden_^lo	idbq`	d_u`_adh	k[_n�	cbqd]'
ano	 p[m_[o	 od\lhb_]`aadh	 k`l_`qradb_^�
if`mf[v[`gdh	 k`l_`qradb_^�	 de`bx`a`a^^
[m_^]d]�	id	b`sg`a_[g	^	kf�

�`bgd_fl	a[	_d�	u_d	ifdp`bb^da[qrang
bddev`b_]dg	ecos[q_`fd]	a[mdiq`an	dif`'
k`q`aan`	 a[]nm^	 ^	 din_	 ]`k`a^l	 ecos[q'
_`fbmdsd	 cu`_[	 ^	 d_u`_adb_^	 ]	 fnaduano
cbqd]^lo�	[	k`hb_]ctv^`	adfg[_^]an`	kd'
mcg`a_n	 if^eq^j`an	 m	��$��	 ]	 ecos[q'
_`fbmdg	cu`_`	̂ 	d_u`_adb_^	]	a[b_dlv``	]f`'
gl	^g`t_bl	b`fr`\an`	ifdeq`gn�

�dax`ix^`h	 f[\]^_^l	 ecos[q_`fbmdsd
cu`_[	 ^	 d_u`_adb_^	 ]	 dbb^hbmdh	$`k`f['
x^^	 a[	 bf`ka`bfduact	i`fbi`m_^]c�	 dkde'
f`aadh	if^m[\dg	�	�.�	�^a^b_`fb_][	p^'
a[abd]	 dbb^hbmdh	$`k`f[x^^	 d_	 �	 ^tql
���-	 s�	 }�dax`ix^l~�	 ]	 m[u`b_]`	 ifdeq`g
]nk]^ac_n	d_bc_b_]^`	dp^x^[qradsd	b_[_c'
b[	ecos[q_`fbmdh	d_u`_adb_^�	bdb_[]ql`gdh
id	��$�	^	 ^apf[b_fcm_cfn	 if^g`a`a^l
��$��	 �bad]ang^	 wq`g`a_[g^	 ^apf['
b_fcm_cfn	�dax`ix^l	 ]nk]^s[`_	 f[bifd'

b_f[a`a^`	 din_[	 if^g`a`a^l	��$��	 id'
flkdm	 dp^x^[qradsd	 i`f`]dk[	��$�	 a[
fcbbm^h	l\nm�	mda_fdqr	m[u`b_][	ecos[q_`f'
bmdh	 d_u`_adb_^�	 idksd_d]q`aadh	 id
��$��	decu`a^`	��$��

[\]^_^`	 ecos[q_`fbmdsd	 cu`_[	 ^	 d_u`_'
adb_^	kdqjad	ifd^bodk^_r	]	_`badh	b]l\^	b
^\g`a`a^lg^	 wmdadg^u`bmdh	 b^_c[x^^	 ]
b_f[a`�	d_]`u[_r	o[f[m_`fc	^	cfd]at	od\lh'
b_]`aadsd	g`o[a^\g[	^	cu^_n][_r	]d\gdj'
adb_^�	id_f`eadb_^	̂ 	idksd_d]q`aadb_r	ifd'
p`bb^da[qradh	 dev`b_]`aadb_^	 ^	 dfs[ad]
sdbck[fb_]`aadh	]q[b_^	m	a`deodk^gdh	f['
ed_`	id	f`pdfg^fd][a^t	cu`_[�

�[	 dbad]`	 ^apdfg[x^daadh	 e[\n	 eco'
s[q_`fbmdsd	 cu`_[�	 od\lhb_]ctv^`	 bce|`m'
_n	 pdfg^fct_	 d_u`_adb_r	 tf^k^u`bmdsd
q^x[	}^ak^]^kc[qract	ecos[q_`fbmct	d_u`_'
adb_r~	 ^	 mdabdq^k^fd][aact	 d_u`_adb_r�
�fs[a^\[x^l	 cu`_adsd	 ifdx`bb[	 ^	 if[]^q[
ecos[q_`fbmdsd	cu`_[	kdqjan	cb_[a[]q^][_r'
bl�	 ^bodkl	 ^\	 if^ax^id]	 ^	 _f`ed][a^h
��$�	 }\[	 ^bmqtu`a^`g	 od\lhb_]ctv^o
bce|`m_d]�	if^g`altv^o	cifdv`aact	ifd'
x`kcfc	ecos[q_`fbmdsd	cu`_[~�

�ak^]^kc[qra[l	 ecos[q_`fbm[l	 d_u`_'
adb_r	 m[m	 wq`g`a_	 g`_dk[	 ecos[q_`fbmdsd
cu`_[	]nidqal`_	^apdfg[x^daact	^	mda_'
fdqract	pcamx^^	^	if`ka[\a[u`a[	kql�

!	 ]nl]q`a^l	 mda`uadsd	 p^a[abd]dsd
f`\cqr_[_[	k`l_`qradb_^	dfs[a^\[x^^�	if`k'
b_[]q`a^l	]	a[k\dfan`	dfs[an�	 ]nl]q`a^l
if^\a[md]	e[amfd_b_][	dfs[a^\[x^^�

!	pdfg^fd][a^l	 `k^adh	 sdbck[fb_]`a'
adh	 e[\n	 b_[_^b_^u`bmdsd	 a[eqtk`a^l	 ^
g[mfdwmdadg^u`bm^o	 idm[\[_`q`h�

!	 ^bidqr\d][a^l	 ]	 cif[]q`a^^	 od\lh'
b_]ctv^g	 bce|`m_dg�	 bckdifd^\]dkb_]`	 ^
a[qdsddeqdj`a^^�


q[]adh	\[k[u`h	̂ ak^]^kc[qradh	ecos[q'
_`fbmdh	 d_u`_adb_^	 l]ql`_bl	 de`bi`u`a^`�	�[idja^md][	��	
��	�����
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\[^a_`f`bd][aano	idqr\d][_`q`h	m[u`b_]`a'
adh�	a[k`jadh	^	bdidb_[]^gdh	i`fbda^p^'
x^fd][aadh	̂ apdfg[x^`h	d	od\lhb_]ctv^o
bce|`m_[o�	�dax`ix^`h	d_g`u[`_bl�	u_d	kql
f`y`a^l	w_dh	\[k[u^	^ak^]^kc[qract	eco'
s[q_`fbmct	 d_u`_adb_r	 a`deodk^gd	 bdb_[]'
ql_r	id	fdbb^hbm^g	b_[ak[f_[g�	f[\f[e[_n'
][`gng	a[	 dbad]`	��$��	�	 k[qra`hy`g�
a[	dbad][a^^	a[mdiq`aadsd	din_[	^	dx`a'
m^	]d\gdjadb_`h�	x`q`bddef[\ad	dif`k`q`a'
adgc	 mfcsc	 od\lhb_]ctv^o	 bce|`m_d]	 ^b'
idqr\d][_r	a`idbf`kb_]`aad	��$��

�[x^da[qra[l	 b^b_`g[	 adfg[_^]adsd
f`scq^fd][a^l	 ecos[q_`fbmdsd	 cu`_[	 ]mqt'
u[`_	k][kx[_r	idqdj`a^h	id	ecos[q_`fbmd'
gc	cu`_c	}�(�~�	]	f[\q^uadh	b_`i`a^	d_]`'
u[tv^o	 if^ax^i[g�	 if[]^q[g	 ^	 _f`ed]['
a^lg	��$��	�ads^`	 ^\	 if^al_no	�(�
eq^\m^	id	bdk`fj[a^t	m	bdd_]`_b_]ctv^g
��$��	a[if^g`f�	^apdfg[x^l	d	bden_^'
lo	 idbq`	 d_u`_adh	 k[_n�	 cbqd]ano	p[m_[o
od\lhb_]`aadh	k`l_`qradb_^�	[pp^q^fd][a'
ano	 q^x[o�	 d_u`_ano	 b`sg`a_[o�	 sdbck[f'
b_]`aadh	idgdv^�	mf`k^_[o	^	\[hg[o�	p^'
a[abd]no	 ]qdj`a^lo�	 if`mf[v[`gdh	 ^	 bd'
]g`b_adh	 k`l_`qradb_^�

�b_ci^_`qranh	 f[\k`q	 ^\k[a^l	�`jkc'
a[fdkano	b_[ak[f_d]	p^a[abd]dh	d_u`_ad'
b_^�	diceq^md][aano	]	�111	sdkc	a[	fcbbmdg
l\nm`�	z�f^ax^in	idksd_d]m^	^	bdb_[]q`'
a^l	p^a[abd]dh	 d_u`_adb_^{	 }�f^ax^in~
]mqtu[`_	 if^ax^in�	 md_dfng^	 a`deodk^'
gd	 fcmd]dkb_]d][_rbl	 if^	pdfg^fd][a^^
p^a[abd]dh	 d_u`_adb_^�	 �	 _`df^^	 d_`u`'
b_]`aadsd	 ecos[q_`fbmdsd	 cu`_[	 ]	 m[u`b_]`
dbad]ano�	^bodkano	idqdj`a^h	if^ax^in
a`	f[bbg[_f^][t_bl�	�ka[md	]	$`k`f[qradg
�[mda`	z�	ecos[q_`fbmdg	cu`_`{�	z�dqdj`'
a^^	id	]`k`a^t	ecos[q_`fbmdsd	cu`_[	^	eco'
s[q_`fbmdh	 d_u`_adb_^{�	 �dqdj`a^lo	 id
ecos[q_`fbmdgc	 cu`_c	 z�u`_a[l	 idq^_^m[
dfs[a^\[x^^{	}�(�	��1.~	^	z(cos[q_`fbm[l
d_u`_adb_r	dfs[a^\[x^^{	}�(�	��11~	bdk`f'
j[_bl	_f`ed][a^l	m	]`k`a^t	ecos[q_`fbmd'
sd	cu`_[�	bdb_[]q`a^t	ecos[q_`fbmdh	d_u`_'
adb_^�	 [	 _[mj`	 kdicv`a^l	 ^	 _f`ed][a^l�
if^g`al`gn`	 if^	pdfg^fd][a^^	 cu`_adh
idq^_^m^�	 md_dfn`	 id	 bgnbqd]dgc	 bdk`f'
j[a^t	eq^\m^	m	]nk]^s[`gng	��$�	if^a'
x^i[g�

�bad]didq[s[tv^g^	 if^ax^i[g^	 if^
bdb_[]q`a^^	p^a[abd]dh	d_u`_adb_^	��$�

if^\a[t_bl	g`_dk	a[u^bq`a^l	^	a`if`fn]'
adb_r	k`l_`qradb_^�

�dsq[bad	g`_dkc	a[u^bq`a^l	f`\cqr_[_n
od\lhb_]`aano	 di`f[x^h	 if^\a[t_bl	 id
p[m_c	^o	bd]`fy`a^l	^	d_f[j[t_bl	]	cu`_`
^	d_u`_adb_^	i`f^dkd]�	m	md_dfng	da^	d_'
adbl_bl�	$^a[abd][l	d_u`_adb_r�	bdb_[]q`a'
a[l	 id	 g`_dkc	 a[u^bq`a^l�	 ^apdfg^fc`_
idqr\d][_`q`h	a`	_dqrmd	d	ifdyqno	di`f['
x^lo�	ad	^	de	del\[_`qrb_][o	diq[_n	]	eckc'
v`g�	[	_[mj`	d	f`bcfb[o�	md_dfn`	eckc_	id'
qcu`an�

�	 d_`u`b_]`aadg	 cu`_`	 [a[qdsdg	 if^a'
x^i[	a[u^bq`a^h	]nb_ci[`_	kdicv`a^`	]f`'
g`aadh	dif`k`q`aadb_^	p[m_d]	od\lhb_]`a'
adh	 k`l_`qradb_^�	 _d	 `b_r	 ^o	 d_f[j`a^`	 ]
_dg	d_u`_adg	i`f^dk`�	]	md_dfdg	da^	^g`'
q^	g`b_d�	a`\[]^b^gd	d_	]f`g`a^	idb_ciq`'
a^l	̂ q^	]niq[_n	k`a`jano	bf`kb_]�	b]l\[a'
ano	b	w_^g^	p[m_[g^�	�dicv`a^`	]f`g`a'
adh	dif`k`q`aadb_^	]i`f]n`	if`kb_[]q`ad
]	�(�	 ��1-	 z�u`_a[l	 idq^_^m[	 if`kif^l'
_^l{	 }]	a[b_dlv``	]f`gl	�(�	��1.	 z�u`_'
a[l	idq^_^m[	dfs[a^\[x^^{~�	�`deodk^gdb_r
^bidqr\d][a^l	cm[\[aadsd	if^ax^i[	]	eco'
s[q_`fbmdg	cu`_`	]idbq`kb_]^^	enq[	\[mf`i'
q`a[	�dqdj`a^`g	 id	 ]`k`a^t	 ecos[q_`fb'
mdsd	cu`_[	^	ecos[q_`fbmdh	d_u`_adb_^�	c_'
]`fjk`aang	 if^m[\dg	�^a^b_`fb_][	 p^'
a[abd]	$	d_	�1��,�1.	�	&-a�

�f^ax^i	 a`if`fn]adb_^	 k`l_`qradb_^
if`kidq[s[`_�	u_d	mdgi[a^l	k`hb_]c`_	^	ec'
k`_	k`hb_]d][_r	]	ded\f^gdg	eckcv`g	^	a`
bde^f[`_bl	̂ 	a`	acjk[`_bl	]	q^m]^k[x^^	̂ q^
bcv`b_]`aadg	bdmf[v`a^^	g[by_[ed]	k`l'
_`qradb_^�	�bq^	_[md`	a[g`f`a^`	^q^	a`de'
odk^gdb_r	 bcv`b_]ct_�	p^a[abd][l	 d_u`_'
adb_r	kdqja[	bdb_[]ql_rbl	a[	kfcsdh	dbad'
]`�	md_df[l	idkq`j^_	f[bmfn_^t�	��$� �
z�f`kb_[]q`a^`	 p^a[abd]dh	 d_u`_adb_^{
d_g`u[`_�	u_d	if^	bdb_[]q`a^^	p^a[abd]dh
d_u`_adb_^	 dx`a^][`_bl	 bidbdeadb_r	 mdg'
i[a^^	 ifdkdqj[_r	 b]dt	 k`l_`qradb_r�	 �
idlba`a^lo	bdk`fj^_bl	ifdsad\	f`a_[e`qr'
adb_^�	sf[p^m^	ids[y`a^l	kdqsd]no	del\['
_`qrb_]�	id_`ax^[qran`	^b_dua^m^	p^a[a'
b^fd][a^l	^	 kfcs^`	p[m_dfn�	 idk_]`fjk['
tv^`	]d\gdjadb_r	k`l_`qradb_^	mdgi[a^^
]	_`u`a^`	k]`a[kx[_^	g`blx`]	idbq`	d_u`_'
adh	k[_n�

�dicv`a^`	 a`if`fn]adb_^	 k`l_`qradb'
_^�	bdk`fj[v``bl	]	�(�	��1.�	dbad]n][`_'
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bl	 a[	 _dg�	 u_d	 dfs[a^\[x^l	 eck`_	 ifdkdq'
j[_r	b]dt	k`l_`qradb_r	]	ded\f^gdg	eckc'
v`g	^	c	a``	d_bc_b_]ct_	a[g`f`a^l	^	a`de'
odk^gdb_r	q^m]^k[x^^�	bdmf[v`a^l	k`l_`qr'
adb_^�	 bq`kd][_`qrad�	 del\[_`qrb_][	 eckc_
ids[y[_rbl	]	cb_[ad]q`aadg	idflkm`�	�bq^
if^	 idksd_d]m`	 ecos[q_`fbmdh	 d_u`_adb_^
^g``_bl	 \a[u^_`qra[l	 a`dif`k`q`aadb_r	 ]
d_ady`a^^	 bden_^h	 ^	 cbqd]^h�	 md_dfn`
gdsc_	 ]n\][_r	 bcv`b_]`aan`	 bdga`a^l	 ]
if^g`a^gdb_^	 kdicv`a^l	 a`if`fn]adb_^
k`l_`qradb_^�	_d	dfs[a^\[x^l	]	idlba^_`qr'
adh	\[i^bm`	kdqja[	cm[\[_r	a[	_[mct	a`d'
if`k`q`aadb_r	^	f[\|lba^_r�	b	u`g	da[	b]l'
\[a[�

�bad]ang^	m[u`b_]`aang^	o[f[m_`f^b'
_^m[g^	p^a[abd]dh	 d_u`_adb_^	 l]qlt_bl
idal_adb_r�	 cg`b_adb_r�	 a[k`jadb_r	 ^	 bd'
idb_[]^gdb_r�

�apdfg[x^l	 cg`b_a[�	 `bq^	 da[	 ]q^l`_
a[	wmdadg^u`bm^`	f`y`a^l	idqr\d][_`q`h�
idgds[l	^g	dx`a^][_r	ifdyqn`�	a[b_dlv^`
^	eckcv^`	bden_^l�	idk_]`fjk[_r	^q^	di'
fd]`fs[_r	 ^o	 ifdyqn`	 dx`am^�	�[if^g`f�
^apdfg[x^l	d	bd]f`g`aadg	cfd]a`	̂ 	b_fcm'
_cf`	^g`tv^obl	[m_^]d]	if`kb_[]ql`_	x`a'
adb_r	 kql	idqr\d][_`q`h�	 mdsk[	da^	 b_[f['
t_bl	 if`kbm[\[_r	 bidbdeadb_r	 mdgi[a^^
]dbidqr\d][_rbl	eq[sdif^l_ang^	]d\gdjad'
b_lg^	^	if[]^qrad	d_f`[s^fd][_r	a[	a`eq['
sdif^l_act	b^_c[x^t�	�_[	j`	^apdfg[x^l
^sf[`_	idk_]`fjk[tvct	fdqr	]	d_ady`a^^
ifdyqno	ifdsad\d]�	a[if^g`f�	m[b[tv^o'
bl	 ]d\gdjadh	 b_fcm_cfadh	 dfs[a^\[x^^
mdgi[a^^�	 ^q^	 f`\cqr_[_d]	 \[iq[a^fd][a'
ano	di`f[x^h�

�apdfg[x^l	d	p^a[abd]dg	idqdj`a^^
^	p^a[abd]no	 f`\cqr_[_[o	 k`l_`qradb_^	 ]
ifdy`ky^o	i`f^dk[o	u[b_d	̂ bidqr\c`_bl	kql
ifdsad\^fd][a^l	 eckcv`sd	 p^a[abd]dsd
idqdj`a^l	 ^	 f`\cqr_[_d]	 k`l_`qradb_^�	 [
_[mj`	 kfcs^o	 [bi`m_d]�	 a`idbf`kb_]`aad
^a_`f`bctv^o	idqr\d][_`q`h	d_u`_adb_^�	�
a^g	d_adbl_bl	]niq[_[	k^]^k`akd]	^	\[f['
ed_adh	 iq[_n�	 ^\g`a`a^l	 x`a	 a[	 x`aan`
ecg[s^	^	bidbdeadb_r	mdgi[a^^	]	bfdm	]n'
idqal_r	b]d^	del\[_`qrb_][�

�a[u^_`qrad`	 ]q^la^`	 a[	 cg`b_adb_r
^apdfg[x^^	 dm[\n][`_	 bcv`b_]`aadb_r�
�apdfg[x^l	bu^_[`_bl	bcv`b_]`aadh�	`bq^
``	d_bc_b_]^`	^q^	^bm[j`a^`	gdsc_	id]q^'
l_r	a[	wmdadg^u`bm^`	f`y`a^l	idqr\d][_`'

q`h�	 if^al_n`	 a[	 dbad][a^^	p^a[abd]dh
d_u`_adb_^�	�cv`b_]`aadb_r	\[]^b^_	d_	f[\'
g`f[	 de|`m_[	 ^q^	 dy^em^�	 dx`a^][`gno	 ]
mdamf`_ano	cbqd]^lo	ifdicbm[	^q^	^bm[j`'
a^l	^apdfg[x^^�	�cv`b_]`aadb_r	idm[\n'
][`_	idfds	^q^	_dumc	d_bu`_[	^	a`	l]ql`_bl
dbad]adh	 m[u`b_]`aadh	 o[f[m_`f^b_^mdh�
md_dfdh	kdqja[	deq[k[_r	^apdfg[x^l	kql
_dsd�	u_den	en_r	idq`\adh�	��$�	if^g`'
alt_bl	_dqrmd	m	bcv`b_]`aang	b_[_rlg	d_'
u`_adb_^�

�	�(�	 -�11	 z(cos[q_`fbm[l	 d_u`_adb_r
dfs[a^\[x^^{	d_g`u[`_bl�	u_d	idm[\[_`q^	de
d_k`qrano	[m_^][o�	del\[_`qrb_][o�	kdodk[o�
f[bodk[o	^	od\lhb_]`aano	di`f[x^lo	kdqj'
an	if^]dk^_rbl	]	ecos[q_`fbmdh	d_u`_adb'
_^	dedbdeq`aad	]	bqcu[`	^o	bcv`b_]`aadb'
_^�	^	`bq^	e`\	\a[a^l	d	a^o	\[^a_`f`bd][a'
ang^	 idqr\d][_`qlg^	 a`]d\gdja[	 dx`am[
p^a[abd]dsd	 idqdj`a^l	 dfs[a^\[x^^	 ^q^
p^a[abd]no	f`\cqr_[_d]	``	k`l_`qradb_^�

�apdfg[x^l�	]mqtu[`g[l	]	p^a[abd]ct
d_u`_adb_r�	 kdqja[	 en_r	 bdidb_[]^gdh	 ]d
]f`g`a^�	 b	 _`g�	 u_den	 dif`k`ql_r	 _`ak`a'
x^^	]	p^a[abd]dg	idqdj`a^^	mdgi[a^^	^
f`\cqr_[_[o	 ``	k`l_`qradb_^�	 [	 _[mj`	bf[]'
a^][_r	b	f`\cqr_[_[g^	k`l_`qradb_^	kfcs^o
mdgi[a^h�	�ql	de`bi`u`a^l	bdidb_[]^gdb'
_^	^apdfg[x^^	dx`am[	^	d_f[j`a^`	p[m_d]
od\lhb_]`aadh	k`l_`qradb_^	kdqjad	dbcv`'
b_]ql_rbl	id	g`_dkdqds^^	`k^adh	kql	]b`h
mdgi[a^^	a[	ifd_lj`a^^	``	bcv`b_]d][a^l
_[m	^	 kql	 kfcs^o	 bf[]a^][`gno	mdgi[a^h�
�didb_[]^gdb_r	 de`bi`u^][`_	 ^apdfg[x^l
d	][f^[a_[o	cu`_adh	idq^_^m^�	``	^\g`a`'
a^lo	^	idbq`kb_]^lo	^\g`a`a^h�	�deqtk`'
a^`	��$�	^	f[bmfn_^`	cu`_adh	idq^_^m^
idgds[`_	 kdb_^ur	 bdidb_[]^gdb_^�	�didb_['
]^gdb_r	a`	d\a[u[`_	ca^p^m[x^^	d_u`_adb_^
^	a`	 l]ql`_bl	if`il_b_]^`g	kql	^\g`a`a^l
if^	a`deodk^gdb_^	cu`_adh	idq^_^m^�

�dq`\adb_r	̂ apdfg[x^^	de`bi`u^][`_	̀ `
a[k`jadb_r	!	 d_bc_b_]^`	 bcv`b_]`aano
dy^edm�	^bm[j`a^h	^	if[]k^]d`	if`kb_[]'
q`a^`	[m_^]d]�	del\[_`qrb_]	̂ 	m[i^_[q[	mdg'
i[a^^�	�fckadb_^�	]d\a^m[tv^`	if^	^k`a'
_^p^m[x^^	p[m_d]	od\lhb_]`aadh	k`l_`qr'
adb_^�	]nedf`	g`_dkd]	dx`am^�	a`	l]qlt_'
bl	^bm[j`a^lg^	^apdfg[x^^�

$dfg^fd][a^`	̂ apdfg[x^^	if`kidq[s['
`_	 d_f[j`a^`	 od\lhb_]`aano	 di`f[x^h	 ]
bdd_]`_b_]^^	b	^o	wmdadg^u`bmdh	bcvadb'
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_rt	 ^	 wmdadg^u`bmdh	 f`[qradb_rt�	 [	 a`
_dqrmd	tf^k^u`bmdh	pdfgdh�	 �f`ed][a^`
if^df^_`_[	bdk`fj[a^l	i`f`k	pdfgdh�	if`'
kcbg[_f^][`_	 d_f[j`a^`	 ]	 ecos[q_`fbmdg
cu`_`	p[m_d]	 od\lhb_]`aadh	 k`l_`qradb_^�
^bodkl	 a`	 b_dqrmd	 ^\	 if[]d]dh	 pdfgn�
bmdqrmd	 ^\	 wmdadg^u`bmdsd	 bdk`fj[a^l
p[m_d]	^	cbqd]^h	od\lhb_]d][a^l�

�bded`	\a[u`a^`	if^k[`_bl	��$�	if^a'
x^ic	 a`h_f[qradb_^	 ^q^	 a`if`k]\l_db_^
^apdfg[x^^�	�_g`u[`_bl�	 u_d	p^a[abd][l
^apdfg[x^l	a`	eck`_	a`h_f[qradh�	̀ bq^	da[
dm[\n][`_	]q^la^`	a[	if^al_^`	f`y`a^l	̂ q^
pdfg^fd][a^`	bcjk`a^l	b	x`qrt	kdb_^j`a^l
dif`k`q`aadsd	 f`\cqr_[_[�	�(� -�11	 _[mj`
d_g`u[`_	a`deodk^gdb_r	a`h_f[qradb_^	^a'
pdfg[x^^�	 _d	 `b_r	 ^bmqtu`a^`	 ckd]q`_]d'
f`a^l	dkadb_dfdaa^o	̂ a_`f`bd]	dka^o	sfcii
idqr\d][_`q`h	i`f`k	kfcs^g^�

�f^ax^i	dbgd_f^_`qradb_^	if`kidq[s['
`_�	u_d	if^	bdb_[]q`a^^	d_u`_adb_^	dx`am[
[m_^]d]	^	kdodkd]	a`	kdqja[	en_r	\[]ny`'
a[�	[	del\[_`qrb_]	̂ 	f[bodkd]	\[a^j`a[�	�ql
de`bi`u`a^l	kdb_d]`fadb_^	dx`am^	[m_^]d]
a[	 d_u`_act	 k[_c	 if`kidq[s[`_bl	 ifd]`k`'
a^`	cx`am^�	a[if^g`f	\[i[bd]�	[	_[mj`	^b'
idqr\d][a^`	 f`scq^fctv^o	 bu`_d]�	 id\]d'
qltv^o	 a`	 ^\g`all	 cu`_adh	 b_d^gdb_^
de|`m_[	a[	dbad]adg	bu`_`	 de`bi`u^_r	f`'
[qract	`sd	dx`amc	]	d_u`_adb_^	}a[	f`scq^'
fctv^o	 bu`_[o	 gdsc_	 d_f[j[_rbl	 f`\`f]n
bdga^_`qrano	kdqsd]�	idk	de`bx`a`a^`	\['
i[bd]�	p^a[abd]no	]qdj`a^h~�

�	 d_`u`b_]`aadg	 ecos[q_`fbmdg	 cu`_`
bcv`b_]c`_	_f`ed][a^^	dbgd_f^_`qradb_^	!
edqry[l	sd_d]adb_r	m	ecos[q_`fbmdgc	cu`_c
f[bodkd]	 ^	 del\[_`qrb_]�	 u`g	 ]d\gdjano
kdodkd]	 ^	 [m_^]d]�	 a`	 kdicbm[l	 bd\k[a^l
bmfn_no	f`\`f]d]�

�f^ax^i	 idqad_n	 if`kidq[s[`_�	 u_d
^apdfg[x^l	 kdqja[	 en_r	 idqadh�	 u_den
de`bi`u^_r	 a[k`jadb_r�	��$�	d_g`u[t_�
u_d	 if^ax^i	 bdeqtk[`_bl	 b	 cu`_dg	 bcv`'
b_]`aadb_^	\[_f[_	a[	idksd_d]mc	^apdfg['
x^^�	�(�	 -�11	 z(cos[q_`fbm[l	 d_u`_adb_r
dfs[a^\[x^^{	 dka^g	^\	 _f`ed][a^h	m	 eco'
s[q_`fbmdh	d_u`_adb_^	]nk]^s[`_	idqad`	^
kdb_d]`fad`	 if`kb_[]q`a^`	 d	p^a[abd]dg
idqdj`a^^�	 p^a[abd]no	 f`\cqr_[_[o	 k`l'
_`qradb_^	 dfs[a^\[x^^	 ^	 ^o	 ^\g`a`a^lo�
�f^	a`kdb_[_duadb_^	b]`k`a^h	kql	pdfg^'
fd][a^l	 c	 idqr\d][_`ql	 idqadsd	 if`kb_[]'

q`a^l	d	p^a[abd]dg	idqdj`a^^	dfs[a^\['
x^^�	p^a[abd]no	f`\cqr_[_[o	``	k`l_`qrad'
b_^	^	^\g`a`a^lo	]	``	p^a[abd]dg	idqdj`'
a^^�	]	d_u`_adb_r	]mqtu[t_bl	kdidqa^_`qr'
an`	idm[\[_`q^	^	idlba`a^l�

��$�	 _[mj`	 f[bbg[_f^][t_	p[m_dfn�
dsf[a^u^][tv^`	 cg`b_adb_r	 ^	 a[k`jadb_r
^apdfg[x^^�	 dka^g	 ^\	 md_dfno	 l]ql`_bl
b]d`]f`g`aadb_r�	�f^	\[k`fjm`	if`kb_[]q`'
a^l	^apdfg[x^^	``	cg`b_adb_r	c_f[u^][`_'
bl�	�]d`]f`g`aad`	if`kb_[]q`a^`	̂ apdfg['
x^^	_f`ec`_	bdb_[]^_r	d_u`_adb_r	kd	]nl]'
q`a^l	 ]b`o	 [bi`m_d]	 od\lhb_]`aadh	 di`f['
x^^	 ^q^	 kfcs^o	 bden_^h�	 ba^j[l	 a[k`j'
adb_r�	�bq^	d_u`_adb_r	\[k`fj[a[	kd	]nlb'
a`a^l	 ]b`o	 [bi`m_d]�	 ^apdfg[x^l	 gdj`_
dm[\[_rbl	uf`\]nu[had	a[k`jadh�	ad	g[qd'
idq`\adh	kql	if^al_^l	f`y`a^h�	�f^	]n'
edf`	 g`jkc	 cg`b_adb_rt	 ^	 a[k`jadb_rt
f`y[tv^g	l]ql`_bl	a[^qcuy``	ckd]q`_]d'
f`a^`	id_f`eadb_`h	idqr\d][_`ql�

�f^ax^i[g^	if`kcbg[_f^][`_bl	a`deod'
k^gdb_r	 de`bi`u`a^l	 bdd_ady`a^l	 m[u`'
b_]`aano	o[f[m_`f^b_^m	p^a[abd]dh	d_u`_'
adb_^�	 �nsdkn�	 ^\]q`m[`gn`	 ^\	 ^apdfg['
x^^	 a`	 kdqjan	 if`]ny[_r	 \[_f[_n	 a[	 ``
idqcu`a^`�	[x^da[qrad`	]`k`a^`	ecos[q_`f'
bmdsd	 cu`_[	 ^bodklv``	 ^\	 cbqd]^h	 od\lh'
b_]`aadh	k`l_`qradb_^	^	]`q^u^an	dfs[a^'
\[x^^	bdk`fj^_bl	]	�(�	��1.�

�f^g`a`a^`	dbad]ano	m[u`b_]`aano	o['
f[m_`f^b_^m�	d_g`u[`_bl	if^ax^i[g^�	de`b'
i`u^][`_	 kdb_d]`fadb_r	 ^	 de|`m_^]adb_r
^apdfg[x^^	d_u`_adb_^�	�	 bdd_]`_b_]^^	 b
�(�	-�11	kdb_d]`fadh	^	idqadh	bu^_[`_bl
ecos[q_`fbm[l	 d_u`_adb_r�	 bpdfg^fd][aa[l
^bodkl	̂ \	if[]^q�	cb_[ad]q`aano	adfg[_^]'
ang^	[m_[g^	id	ecos[q_`fbmdgc	cu`_c�

�dabdq^k^fd][aa[l	p^a[abd][l	 d_u`_'
adb_r	 if`ka[\a[u`a[	 kql	 o[f[m_`f^b_^m^
p^a[abd]dsd	idqdj`a^l	^	p^a[abd]dsd	f`'
\cqr_[_[	 k`l_`qradb_^	 sfciin	 od\lhb_]ct'
v^o	bce|`m_d]�	dbad][aadh	a[	d_ady`a^lo
mda_fdql�	 �[aa[l	 p^a[abd][l	 d_u`_adb_r
]nidqal`_	 ^bmqtu^_`qrad	 ^apdfg[x^da'
act	pcamx^t	 ^	 if`kb_[]ql`_bl	 ]a`ya^g
idqr\d][_`qlg	kql	if^al_^l	wmdadg^u`bm^o
f`y`a^h�	 �dabdq^k^fd][aa[l	 d_u`_adb_r
de`bi`u^][`_	s[f[a_^fd][aanh	kdb_ci	\[^a'
_`f`bd][aang	 idqr\d][_`qlg	 m	 m[u`b_]`a'
adh�	 a[k`jadh	 ^	 bdidb_[]^gdh	 ^apdfg['
x^^	d	 sfcii`	 od\lhb_]ctv^o	 bce|`m_d]�	�
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ifdp^qranh	 mdg^_`_	 
dbck[fb_]`aadh
�cgn	]	g[`	���-	s�	�f[]^_`qrb_]dg	$	if`k'
b_[]q`a	m	f[bbgd_f`a^t	ifd`m_	 \[mda[	 z�
mdabdq^k^fd][aadh	p^a[abd]dh	 d_u`_adb'
_^{�	 if`kcbg[_f^][tv^h	 bdb_[]q`a^`	 fdb'
b^hbm^g^	mdgi[a^lg^	mdabdq^k^fd][aadh
p^a[abd]dh	 d_u`_adb_^	 ]	 idqadg	 bdd_]`_'
b_]^^	b	��$��	�f^g`a`a^t	]	$	idkq`j^_
dp^x^[qranh	_`mb_	��$�	a[	fcbbmdg	l\n'
m`�	idksd_d]q`aanh	idb_dlaad	k`hb_]ctv^g
a`sdbck[fb_]`aang	 dfs[adg�	 ]mqtu[tv^g
]nbdmdm][q^p^x^fd][aano	i`f`]dku^md]	^
ifdp`bb^da[qd]	]	deq[b_^	ecos[q_`fbmdsd	cu`'
_[	^	d_u`_adb_^�	[ck^_[�	p^a[abd]dsd	[a[q^'
\[�	g`a`kjg`a_[	̂ 	̂ ano	bg`jano	deq[b_lo�	�
a[b_dlv``	]f`gl	if^al_^`	ifd`m_[	\[mda[	z�
mdabdq^k^fd][aadh	p^a[abd]dh	d_u`_adb_^{
d_qdj`ad	 kd	if`kb_[]q`a^l	if[]^_`qrb_]dg
k`ic_[_[g	 dp^x^[qradsd	 i`f`]dk[	 _`mb_d]
��$�	a[	fcbbm^h	l\nm�

�dax`ix^`h	 f[bbg[_f^][`_bl	 cif[]q`a'
u`bm[l	d_u`_adb_r�	m[m	b[gdb_dl_`qranh	]^k
d_u`_adb_^�	�dflkdm	bdb_[]q`a^l	cif[]q`a'
u`bmdh	d_u`_adb_^�	[	_[mj`	bfdm^	^	pdfgn
dif`k`qlt_bl	 od\lhb_]ctv^g	 bce|`m_dg�
�_g`u[`_bl�	u_d	a[^edq``	m[u`b_]`aad`	bd'
k`fj[a^`	^	idflkdm	bdb_[]q`a^l	cif[]q`a'
u`bmdh	 d_u`_adb_^	 de`bi`u[_	 if^ax^in�
q`j[v^`	]	dbad]`	pdfg^fd][a^l	mdabdq^'
k^fd][aadh	^	^ak^]^kc[qradh	d_u`_adb_^�

�_u`_adb_r�	 bdb_[]ql`g[l	 kql	p^bm[qr'
ano	x`q`h	^	del\[_`qra[l	kql	od\lhb_]ct'
v^o	 bce|`m_d]�	 mfcs	 md_dfno	 cb_[ad]q`a
a[qdsd]ng	 \[mdadk[_`qrb_]dg�	 dif`k`ql`_'
bl	]	�dax`ix^^	m[m	a[qdsd][l	d_u`_adb_r�
�apdfg[x^daadh	e[\dh	a[qdsd]dh	d_u`_ad'
b_^	l]qlt_bl	k[aan`	ecos[q_`fbmdsd	cu`_[�
bpdfg^fd][aan`	 id	 if[]^q[g	 a[qdsd]dsd
\[mdadk[_`qrb_][�	�[k[u[	a[qdsd]dh	d_u`_ad'
b_^	\[mqtu[`_bl	]	ba^j`a^^	\[_f[_	a[	̀ `	pdf'
g^fd][a^`	^	if^eq^j`a^^	if[]^q	a[qdsd]d'
sd	cu`_[	m	if[]^q[g	ecos[q_`fbmdsd	cu`_[�

�dax`ix^l	_[mj`	ck`ql`_	]a^g[a^`	f[\'
]^_^t	 b^b_`gn	 f`scq^fd][a^l	 ecos[q_`fb'
mdsd	 cu`_[	 ^	 if`kcbg[_f^][`_	 idb_fd`a^`
gdk`q^�	 bdu`_[tv`h	 k`l_`qradb_r	 dfs[ad]
sdbck[fb_]`aadh	 ]q[b_^	 ^	 ifdp`bb^da[qr'
adsd	bddev`b_][	}ifdp`bb^da[qrano	dev`'
b_]`aano	 de|`k^a`a^h~�

�fs[an	sdbck[fb_]`aadh	]q[b_^	]nf[e['
_n][t_	sdbck[fb_]`aact	idq^_^mc	]	deq[b'
_^	 ecos[q_`fbmdsd	 cu`_[	 ^	 d_u`_adb_^�	 bd'

]`fy`ab_]ct_	if[]d]n`	dbad]n	ecos[q_`f'
bmdsd	 cu`_[	 ^	 d_u`_adb_^�	 cb_[a[]q^][t_
ifdx`kcfn	dkdef`a^l	��$�	^	]]`k`a^`	^o
]	 k`hb_]^`	a[	 _`ff^_df^^	$�	dfs[a^\ct_
f[\f[ed_mc	̂ 	c_]`fjk`a^`	adfg[_^]ano	if['
]d]no	[m_d]	]	deq[b_^	ecos[q_`fbmdsd	cu`_[
^	 d_u`_adb_^�	 mda_fdq^fct_	 bdeqtk`a^`
\[mdadk[_`qrb_][�	de`bi`u^][t_	]\[^gdk`h'
b_]^`	b	g`jsdbck[fb_]`aang^	^	g`jif[]^'
_`qrb_]`aang^	 dfs[a^\[x^lg^	 ]	 deq[b_^
ecos[q_`fbmdsd	cu`_[	^	d_u`_adb_^�

�fdp`bb^da[qrad`	bddev`b_]d	if`kb_[]'
ql`_	^	\[v^v[`_	^a_`f`bn	bddev`b_][�	f[\'
f[e[_n][`_	adfg[_^]an`	if[]d]n`	kdmcg`a'
_n	 ]	 deq[b_^	 ecos[q_`fbmdsd	 cu`_[�	 adfgn
ifdp`bb^da[qradh	w_^m^�	dedev[`_	^	f[b'
ifdb_f[al`_	 i`f`kd]dh	 din_	 ]`k`a^l	 eco'
s[q_`fbmdsd	cu`_[	^	idksd_d]m^	ecos[q_`fb'
mdh	 d_u`_adb_^�	 mda_fdq^fc`_	 bdeqtk`a^`
uq`a[g^	 ifdp`bb^da[qradsd	 bddev`b_][
b_[ak[f_d]	ecos[q_`fbmdsd	cu`_[	̂ 	adfg	ifd'
p`bb^da[qradh	 w_^m^�	 ]\[^gdk`hb_]c`_	 b
g`jkca[fdkang^	 a`if[]^_`qrb_]`aang^
dfs[a^\[x^lg^	 ]	 deq[b_^	 ecos[q_`fbmdsd
cu`_[	^	d_u`_adb_^�

�ka^g	^\	 bqdjano	 ]difdbd]	 f`pdfg^'
fd][a^l	ecos[q_`fbmdsd	cu`_[	l]ql`_bl	f[\'
f[ed_m[	a[x^da[qrano	b_[ak[f_d]	ecos[q_`f'
bmdsd	 cu`_[	 ^	 d_u`_adb_^�	 [\f[e[_n][_r
ifd`m_n	a[x^da[qrano	b_[ak[f_d]	kdqjan
b[gdf`scq^fc`gn`	 dfs[a^\[x^^�	 dkadh	 ^\
md_dfno	 ]	 a[b_dlv``	 ]f`gl	 l]ql`_bl	�a'
b_^_c_	ifdp`bb^da[qrano	ecos[q_`fd]�	�fs['
an	sdbck[fb_]`aadh	]q[b_^	dfs[a^\ct_	f[\'
f[ed_mc	a[x^da[qrano	b_[ak[f_d]�	idksd_[]'
q^][t_	b_[ak[f_n	m	c_]`fjk`a^t�	c_]`fj'
k[t_	^o�	de`bi`u^][t_	tf^k^u`bmd`	dpdf'
gq`a^`�	f`s^b_f[x^t	^	]`k`a^`	b_[ak[f_d]�
�fdp`bb^da[qract	 dev`b_]`aact	 wmbi`f'
_^\c	 ifd`m_d]	 a[x^da[qrano	 b_[ak[f_d]
dbcv`b_]ql`_	�mbi`f_anh	 bd]`_	!	 bi`x^'
[qranh	 dfs[a�	 ]mqtu[tv^h	 ]nbdmdm][q^'
p^x^fd][aano�	y^fdmd	^\]`b_ano	^	[]_d'
f^_`_ano	if`kb_[]^_`q`h	ifdp`bb^da[qrad'
sd	bddev`b_][	^	idqr\d][_`q`h	ecos[q_`fb'
mdh	d_u`_adb_^�

�fdp`bb^da[qra[l	 dev`b_]`aa[l	 wmb'
i`f_^\[	 ifd`m_d]	 b_[ak[f_d]	 ^	 ^ano	 adf'
g[_^]ano	if[]d]no	[m_d]	if`kidq[s[`_	di'
f`k`q`a^`	 bdd_]`_b_]^l	 ^o	 id_f`eadb_lg
\[^a_`f`bd][aano	idqr\d][_`q`h	ecos[q_`f'
bmdh	 ^apdfg[x^^�	 �d_f`eadb_^	 dfs[ad]
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sdbck[fb_]`aadh	]q[b_^	if^a^g[t_bl	a[fl'
kc	b	kfcs^g^	id_f`eadb_lg^	^	a`	f[bbg[_'
f^][t_bl	 m[m	 if^df^_`_an`�	 �	 ifdx`bb`
wmbi`f_^\n	 kdqjad	 dif`k`ql_rbl	 bdd_]`_'
b_]^`	ifd`m_d]	b_[ak[f_d]	^	kfcs^o	if[]d'
]no	[m_d]	dev^g	if^ax^i[g	ecos[q_`fbmdh
d_u`_adb_^�	\[mdadk[_`qrb_]c	$�	wmdadg^'
u`bm^g	cbqd]^lg	od\lhb_]`aadh	k`l_`qrad'
b_^	 ]	 $�	��$��	 d_f[bq`]dh	 bi`x^p^m`
k`l_`qradb_^	od\lhb_]ctv^o	bce|`m_d]�	_f`'
ed][a^t	if[m_^u`bmdh	f`[q^\c`gdb_^�

$dfg[	 cu[b_^l	 ifdp`bb^da[qradsd	 bd'
dev`b_][	 ]	 ifdx`bb`	 if^al_^l	 b_[ak[f_d]
eck`_	^\g`al_rbl	id	g`f`	a[mdiq`a^l	din'
_[	f`scq^fd][a^l	ecos[q_`fbmdsd	cu`_[�	bd'
\k[a^l	y^fdmd	if^\a[][`gno	̂ 	ifdl]^]y^o
b`e`	]	kdb_[_duadh	b_`i`a^	ifdp`bb^da[qr'
ano	dev`b_]`aano	de|`k^a`a^h�

�dax`ix^`h	 d_g`u[`_bl	 a`deodk^gdb_r
k`hb_]`aadsd	mda_fdql	m[u`b_][	ecos[q_`f'
bmdh	 d_u`_adb_^�	 dbad]dh	 md_dfdh	 kdqj`a
en_r	^ab_^_c_	[ck^_[�	m[m	pdfg[	a`\[]^b^'
gdh	 ifd]`fm^	 ecos[q_`fbmdh	 d_u`_adb_^�
�idqadgdu`aan`	sdbck[fb_]`aan`	dfs[an	!
$`k`f[qradh	bqcjen	id	p^a[abd]ng	fna'
m[g�	�`a_f[qradsd	 e[am[	 dbb^hbmdh	p`'
k`f[x^^�	$`k`f[qradh	 bqcjen	 b_f[od]dsd
a[k\df[	 mda_fdq^fct_	 idqad_c	 f[bmfn_^l
od\lhb_]ctv^g^	bce|`m_[g^	ecos[q_`fbmdh
d_u`_adb_^�	̀ `	bdd_]`_b_]^`	if^al_ng	b_[a'
k[f_[g�	�^b_`g[	mda_fdql	m[u`b_][	ecos[q'
_`fbmdh	d_u`_adb_^	kdqja[	]mqtu[_r	mdg'
iq`mb	g`f	p^a[abd]dh�	 [kg^a^b_f[_^]adh
^	csdqd]adh	d_]`_b_]`aadb_^	od\lhb_]ctv^o
bce|`m_d]	^	^o	fcmd]dk^_`q`h�

�bded`	 ]a^g[a^`	 ck`ql`_bl	 ]	�dax`i'
x^^	bd]`fy`ab_]d][a^t	ecos[q_`fbmdsd	de'
f[\d][a^l�	u_d	if`kidq[s[`_	idksd_d]mc	kd'
b_[_duadsd	mdq^u`b_][	m][q^p^x^fd][aano
ecos[q_`fd]	^	[ck^_dfd]�	ida^g[tv^o	mda'
x`ix^^	^	mdamf`_an`	if[]^q[	pdfg^fd]['
a^l	 ^apdfg[x^^	 ]	 ecos[q_`fbmdg	 cu`_`	 ^
]q[k`tv^o	 bd]f`g`aang^	a[]nm[g^	]`k`'
a^l	ecos[q_`fbmdsd	cu`_[�	�kadh	̂ \	][ja`h'
y^o	 if`kidbnqdm	 f[\]^_^l	 ecos[q_`fbmdsd
cu`_[	̂ 	d_u`_adb_^	l]ql`_bl	a[q^u^`	idqr\d'
][_`q`h�	^g`tv^o	id_f`eadb_r	^	a[]nm^	``
^bidqr\d][a^l	 if^	if^al_^^	 wmdadg^u`b'
m^o	 f`y`a^h�	 a[if^g`f	 if^	 ^a]`b_^fd]['
a^^	m[i^_[q[�	[a[q^\`	f^bmd]�

�	 ifdx`bb`	 idksd_d]m^	 ^	 id]ny`a^l
m][q^p^m[x^^	m[kfd]	dbded`	]a^g[a^`	a`'

deodk^gd	def[v[_r	a[	db]d`a^`	if^ax^id]�
q`j[v^o	 ]	 dbad]`	��$�	 }cg`b_adb_^	 ^
bcv`b_]`aadb_^	 ^apdfg[x^^�	 if^df^_`_[
wmdadg^u`bmdsd	bdk`fj[a^l	i`f`k	pdfgdh~�
pdfg^fd][a^l	a[]nmd]	 [m_^]adsd	^bidqr'
\d][a^l	 ^apdfg[x^^�	 k^bmda_^fd][a^l�
]`fdl_adb_ano	 f[bu`_d]�	 g[_`g[_^u`bmdh
b_[_^b_^m^	 ^	 kf�	 �i`x^[q^b_[g	 ]	 deq[b_^
ecos[q_`fbmdsd	cu`_[	a`deodk^gd	]nf[ed_[_r
ad]n`	idkodkn	m	if^g`a`a^t	b_[ak[f_d]	^
^ano	if[]d]no	[m_d]	]	deq[b_^	ecos[q_`fb'
mdsd	cu`_[	^	d_u`_adb_^�	dbad][aan`	a[	b['
gdb_dl_`qradh	 idb_[ad]m`	 ecos[q_`fbmdsd
cu`_[	^	d_u`_adb_^	^	bdeqtk`a^^	cb_[ad]'
q`aano	if^ax^id]	̂ 	_f`ed][a^h�	�][q^p^'
m[x^l	p[m_d]	od\lhb_]`aadh	k`l_`qradb_^�
dif`k`q`a^`	^o	bcv`b_]`aadb_^�	pdfg^fd'
][a^`	dx`am^	de|`m_d]	ecos[q_`fbmdsd	cu`'
_[	dbad]n][`_bl	a[	ifdp`bb^da[qradg	bcj'
k`a^^	ecos[q_`f[�

�	m[u`b_]`	dbad]ano	a[if[]q`a^h	bd]`f'
y`ab_]d][a^l	b^b_`gn	idksd_d]m^	^	id]n'
y`a^l	 m][q^p^m[x^^	 m[kfd]	 �dax`ix^l
]nk`ql`_	 csqceq`aad`	 ^\cu`a^`	��$�	 ^
pdfg^fd][a^`	a[]nmd]	if^g`a`a^l	^o	a[
if[m_^m`�	decu`a^`	cif[]q`au`bmdsd	i`fbd'
a[q[	 dbad][g	 ecos[q_`fbmdsd	 cu`_[	 ^	 wmd'
adg^u`bmdsd	[a[q^\[	p^a[abd]dh	d_u`_ad'
b_^�	de`bi`u`a^`	bdd_]`_b_]^l	cu`eano	ifd'
sf[gg	 idksd_d]m^	 ifdp`bb^da[qrano	 eco'
s[q_`fd]	bdd_]`_b_]ctv^g	g`jkca[fdkang
ifdsf[gg[g�	f[\f[ed_m[	a[x^da[qrano	b_[a'
k[f_d]	def[\d][a^l	^	[__`b_[x^^	ifdp`bb^'
da[qrano	ecos[q_`fd]	a[	dbad]`	b_[ak[f_d]
�`jkca[fdkadh	p`k`f[x^^	ecos[q_`fd]�

�bad]an`	idqdj`a^l	�dax`ix^^	if`k'
idq[s[`_bl	f`[q^\d][_r	]	k][	w_[i[�	�	_`u`'
a^`	 eq^j[hy^o	 _f`o	 q`_	 a[g`u`a	 i`f`]dk
a[	��$�	mdabdq^k^fd][aadh	p^a[abd]dh
d_u`_adb_^	dfs[a^\[x^^�	ur^	x`aan`	ecg['
s^	 def[v[t_bl	 a[	 fnam`	 x`aano	 ecg[s�
p^a[abd]n`	 dfs[a^\[x^^�	 f[ed_[tv^`	 bd
bf`kb_][g^	p^\^u`bm^o	 ^q^	tf^k^u`bm^o
q^x�	 �[g`u`ad	 c_]`fk^_r	 a[x^da[qran`
b_[ak[f_n	 ^ak^]^kc[qradh	 ecos[q_`fbmdh
d_u`_adb_^	a[	dbad]`	��$��	beq^\^_r	if['
]^q[	 ecos[q_`fbmdsd	 ^	 a[qdsd]dsd	 cu`_[�
de`bi`u^_r	iceq^uadb_r	mdabdq^k^fd][aadh
p^a[abd]dh	 d_u`_adb_^�	 f[\]^_r	g`jkca['
fdkad`	 bd_fcka^u`b_]d�

�	_`u`a^`	idbq`kctv^o	_f`o	q`_	a[	db'
ad]`	��$�	eck`_	bdb_[]ql_rbl	mdabdq^k^'
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fd][aa[l	p^a[abd][l	d_u`_adb_r	kfcs^o	od'
\lhb_]ctv^o	 bce|`m_d]�	 cb^q^_bl	 fdqr	 ^
\a[u`a^`	ifdp`bb^da[qrano	dev`b_]`aano
de|`k^a`a^h�	idqcu^_	k[qra`hy``	f[\]^_^`
b^b_`g[	 mda_fdql	 m[u`b_][	 ecos[q_`fbmdh
d_u`_adb_^�

�]`k`a^`	]	cu`_act	if[m_^mc	kdicv`a^h
^	_f`ed][a^h	!	[a[qdsd]	cu`_ano	if^ax^'
id]�	if`kb_[]q`aano	]	��$�	l]ql`_bl	di'
f`k`q`aang	kdb_^j`a^`g	a[	ic_^	f`pdfg^'
fd][a^l	 d_`u`b_]`aadsd	 cu`_[�	�d	 ecos[q'
_`fbm^h	cu`_	!	bqdja[l	b^b_`g[�	]	md_dfdh
kdicv`a^l	^	_f`ed][a^l	a[odkl_bl	]d	]\['
^gadh	b]l\^�	^	]d	gads^o	bqcu[lo	kdqjan
k`hb_]d][_r	mdgiq`mbad�	kdidqall	kfcs	kfc'
s[�	�[if^g`f�	kdicv`a^`	]f`g`aadh	dif`'
k`q`aadb_^	kdqjad	if^g`al_rbl	bd]g`b_ad
b	_f`ed][a^lg^	dbgd_f^_`qradb_^	̂ 	if^df^'
_`_[	bdk`fj[a^l	i`f`k	pdfgdh�	�bq^�	]	db'
ad]`	if^\a[a^l	]nfcum^�	q`j^_	kdicv`a^`
]f`g`aadh	 dif`k`q`aadb_^	p[m_d]	 od\lh'
b_]`aadh	 k`l_`qradb_^�	 [	 ]`fdl_adb_r	 di'
q[_n	 kdb_[_duad	 a^\m[�	 du`]^kad�	 u_d	 ^
]nfcum[�	̂ 	if^enqr	a`	f`[qran`�	[	pdfg[qr'
an`	idm[\[_`q^�

(cos[q_`fbm^h	 cu`_	 ^	 d_u`_adb_r	 l]ql'
t_bl	wq`g`a_[g^	̂ apf[b_fcm_cfn	fnaduadh
wmdadg^m^�	[\]^_^`	fnaduano	d_ady`a^h
]	 \a[u^_`qradh	 b_`i`a^	 f[by^f^qd	 mfcs
id_f`e^_`q`h	^apdfg[x^^	p^a[abd]dh	d_'

u`_adb_^�	^a_`f`bn	md_dfno	\[u[b_ct	ifd'
_^]didqdjan�	�^b_`g[	p^a[abd]dh	d_u`_'
adb_^�	if`kb_[]q`aadh	]	��$��	de`bi`u^'
][`_	 fnadm	 ^apdfg[x^`h�	 id\]dqltv`h
idmci[_`qlg�	^a]`b_df[g�	\[^gdk[]x[g	id'
al_r	^	dx`a^_r	f^bm^�	id]ny[`_	mdamcf`a'
_dbidbdeadb_r	mdgi[a^^	]	edfre`	\[	^b_du'
a^m^	p^a[ab^fd][a^l�
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��	�fdsf[gg[	 f`pdfg^fd][a^l	 ecos[q_`fb'
mdsd	cu`_[�	�_]`fjk`a[	�db_[ad]q`a^`g	if[]^'
_`qrb_][	$	d_	/	g[f_[	�11.	s�	�	�.&	��	�def['
a^`	\[mdadk[_`qrb_][	dbb^hbmdh	$`k`f[x^^	!
�11.�	!	&���	!	�_�	��1��

��	�dax`ix^l	f[\]^_^l	ecos[q_`fbmdsd	cu`_[
^	d_u`_adb_^	]	fdbb^hbmdh	$`k`f[x^^	a[	bf`k'
a`bfduact	 i`fbi`m_^]c�	 �kdef`a[	 if^m[\dg
�^a^b_`fb_][	p^a[abd]	$	d_	�	^tql	���-	s�
� �.��

&�	�dqdj`a^`	id	ecos[q_`fbmdgc	cu`_c	z�u`_'
a[l	idq^_^m[	dfs[a^\[x^^{	}�(�	��1.~�	�_]`f'
jk`ad	if^m[\dg	�^a^b_`fb_][	p^a[abd]	$	d_
�1����1.	s�	�	/�a�

-�	�dqdj`a^`	id	ecos[q_`fbmdgc	cu`_c	z(co'
s[q_`fbm[l	d_u`_adb_r	dfs[a^\[x^^{	}�(� -�11~�
�_]`fjk`ad	if^m[\dg	�^a^b_`fb_][	p^a[abd]
$	d_	�/��,�11	s�	�	-&a�

��	 �dqdj`a^`	 id	 ]`k`a^t	 ecos[q_`fbmdsd
cu`_[	^	ecos[q_`fbmdh	d_u`_adb_^	]	$�	�_]`f'
jk`ad	if^m[\dg	�^a^b_`fb_][	p^a[abd]	$	d_
�1	^tql	�11.	s�	�	&-a�

���
�	�������




