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kiz]f̀hc̀�hi]vp�[m[e�h[�onheqcc�p̀scki][hcz�%	&�]vb][fi�h̀iypi_cgilmw�]�j̀k̀lgimk̀�
ji_pi_i]�h̀�mifwei�e�jkìemcki][hcy�onheqcd�l~[mcz"�hi�c�e�j̀k̀ilgvlf̀hcy�lnmc�
p̀scki][hcz��umi�iynlfi]cfi�[emn[fwhilmw�k[bk[yimec�hi]vp�eihq̀jqcd�p̀scki][hcz��
M_hcg�cb�h[jk[]f̀hcd�li]̀ks̀hlm]i][hcz�p̀scki][hcz�z]fz̀mlz�eihq̀jqcz�njk[]fz̀gîi�
p̀scki][hcz�%
&"�eimik[z�jk̀_nlg[mkc][̀mcbg̀h̀hc̀�j[k[g̀mki]�jk̀iyk[bi][hcd�]�
onheqczp�l~[mcz�im�cm̀k[qcc�e�cm̀k[qcc��kileifwen�cb]̀lmhv̀�g̀mi_v�ekcjmi[h[fcb[�e[e�
iyùem�cllf̀_i][hcz�cljifwbnym�onheqcc�l~[mcz"�j[k[g̀mkv�eimikvp�h̀�g̀hzymlz�im�
cm̀k[qcc�e�cm̀k[qcc"�mi�im�k̀[fcb[qcc�njk[]fz̀gîi�p̀scki][hcz�i~c_[̀mlz�ji]vs̀hc̀�
lmideilmc��
cfz�ekcjmîk[ocr̀lecp�g̀mi_i]�c�g̀mi_i]�p̀scki][hcz"�]�r[lmhilmc"�[emn[fwhvg�

z]fz̀mlz�iỳlj̀r̀hc̀�]vlieid�leikilmc�iyk[yimec�_[hhvp"�rmi�_ilmĉ[̀mlz�jnm̀g�
k[lj[k[ff̀fc][hcz�]vrclf̀hcd�%�&��fihq̀jqcz�njk[]fz̀gîi�p̀scki][hcz�jib]ifz̀m�
k[lj[k[ff̀fcmw�jkiq̀ll�p̀scki][hcz"�[�bh[rcm�ng̀hwscmw�̀ î�jki_if~cm̀fwhilmw�%�&��
eg̀hhi�jixmign�cllf̀_i][hcz�]�h[jk[]f̀hcc�k̀[fcb[qcc�eihq̀jqcc�njk[]fz̀gîi�
p̀scki][hcz�[emn[fwhv��
r̀fwy�_[hhîi�cllf̀_i][hcz�z]fz̀mlz�ji]vs̀hc̀�leikilmc�p̀scki][hcz�b[�lr̀m�

k̀[fcb[qcc�eihq̀jqcc�njk[]fz̀gîi�p̀scki][hcz��
cfz�_ilmc~̀hcz�q̀fc�h̀iypi_cgi�k̀scmw�lf̀_nytc̀�b[_[rc/
[[h[fcb�cb]̀lmhvp�g̀mi_i]�njk[]fz̀gîi�p̀scki][hcz0
[k[bk[yime[�eihlmkneqcd�njk[]fz̀gîi�p̀scki][hcz0
[iyilhi][hc̀�]vyik[�ekcjmîk[ocr̀lecp�jkcgcmc]i]�c�lchm̀b�onheqcd�l~[mcz0
[k[bk[yime[�g̀mi_i]�p̀scki][hcz�c�cp�jkîk[ggh[z�k̀[fcb[qcz�

�:-854�54/2>?:FB�92?;1;/�@<=-/8H29;0;�B2E5=;/-:5H

a�onheqczp�p̀scki][hcz�6;2D1.)�>83�c�6;2D1.)�>83-
"�jk̀_fi~̀hhvp�_fz�nr[lmcz�]�
eihenkl̀�h[�hi]vd�lm[h_[km�p̀scki][hcz�>83-��%
"��&"�k̀[fcbi][h�i_ch�cb�ji_pi_i]�e�
jilmkìhcy�njk[]fz̀gîi�p̀scki][hcz"�eimikvd�ilhi]v][̀mlz�h[�cljifwbi][hcc�
njk[]fz̀gvp�l_]ĉi]��cfz�lib_[hcz�ghi~̀lm][�onheqcd�l~[mcz�]�k[yim̀�%
&�jk̀_f[̂[̀mlz�
cljifwbi][mw�fîcr̀lec̀�onheqcc�[h[fîcrhv̀"�cljifwbnytcglz�]�lm[h_[km̀�p̀scki][hcz�
SHA-
�%�&��f[e�njk[]fz̀gvd�j[k[g̀mk�jk̀iyk[bi][hcz�cljifwbǹmlz�eifcr̀lm]i�ycmi]"�h[�
eimikì�jkiclpi_cm�l_]ĉ��kkcr̀g�xmim�j[k[g̀mk�jk̀_f[̂[filw�ijk̀_̀fzmw�]�b[]clcgilmc�im�
h̀leifwecp�gi_cocqcki][hhvp�]pi_hvp�yfiei]�_[hhvp��eg̀hhi�xmi�lm[fi�jkcrchid�
h̀_ilm[mirhid�lmideilmc�6;2D1.)�>83�c�6;2D1.)�>83-
��B]mikv�k[yimv�%�&�jk̀_fi~cfc�
[m[en�h[�xmc�pxs-onheqcc"�eimik[z�cljifwbǹm�ljiliyhilmw�ekcjmi[h[fcmce[�]fczmw�h[�
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njk[]f̀hc̀"�h[]zbv][z�ijk̀_̀f̀hhv̀�yfiec�_[hhvp�
eb]̀lm̀h�ji_pi_�e�jilmkìhcy�njk[]fz̀gvp�onheqcd�p̀scki][hcz�h[�ilhi]̀�

ji_lm[hi]irhi-j̀k̀lm[hi]irhvp�l̀m̀d��kkm "�jk̀_fi~̀hhvd�]�k[yim̀�%�&�c�k[b]cmvd�]�
k[yim[p�%."�	�&��a�r[lmhilmc�]�k[yim̀�%�&�jkc]i_zmlz�ef[llv�ekcjmîk[ocr̀lecp�jkcgcmc]i]"��
jkcg̀kv� scoki]� c� pxs-onheqcd�� kkcg̀k� jkcgcmc]i]� ef[ll[� 1/2F �_][�

]pi_hvp���]vpi_hvp�ycm[�_[hhvp"�i_ch�njk[]fzytcd �]�[f̂ ỳk[cr̀leid�hikg[fwhid�oikg̀�
jkc]̀_̀h�]�m[yfcq̀�	�%�&��

n[yfcq[�	

"=592=�@<=-/8H29FB�7=5<?;0=-A5D2>75B�<=595?5/;/�78->>- 1/2F

~ kkcgcmc] ~ kkcgcmc] ~ kkcgcmc]
1

121 xvxvx �� 9 vxvx �� 21
17 1121 ���� vxvxvx

2
12 xvx � 10 vxxvx ��� 121

18 112 ��� vxvx
3

221 xvxvx �� 11 vxvxvx ��� 221
19 1121 ��� xxvx

4
212 xxvx �� 12 vxxvx ��� 122

20 121 ��xvx
5

21 xvx � 13 1122 ���� vxxvx 21 1212 ��� xxvx
6

121 xxvx �� 14 1221 ���� vxvxvx 22 1221 ��� xvxvx
7 vxvx �� 12

15 1121 ���� vxxvx 23 112 ��xvx
8 vxvxvx ��� 121

16 121 ��� vxvx 24 1121 ��� xvxvx

kij[khi�eigychcknz�m[ec̀�jkcgcmc]v"�[]mikv�k[yimv�%�&�ijk̀_̀fzym�fnrsc̀�
eigych[qcc"�cljifwbnz�ekcm̀kcc�ly[f[hlcki][hhilmc�clpi_hvp�bh[r̀hcd�c�h̀fch̀dhilmc�
jk̀iyk[bi][hcd"�jifnr[z�kkm�ef[ll[� 1/2F ��Bh[fîcrhi�]�k[yim̀�%�&�jifnr[ym�kkm�ef[lli]�

2/2F c� 1/3F ��a�k[yim̀�%.&�jkc]̀_̀hv�njk[]fz̀gv̀�onheqcc"�cg̀ytc̀�_]["�mkc�c�r̀mvk̀�

njk[]fzytcp�ycm[�_fz�_]np�]pi_hvp���]vpi_hvp�ycmi]�_[hhvp"�[�]�k[yim̀�%	�&�[iyk[mhv̀�
jk̀iyk[bi][hcz�_fz�m[ecp�jkcgcmc]i]�
ì_ilm[meig�ji_pi_[�kkm�z]fz̀mlz�mi"�rmi�ihc�j̀k]ih[r[fwhi�yvfc�ikc̀hmcki][hv�h[�

k[bk[yimen�scoki]"�[�jimign�ekcjmîk[ocr̀lec̀�jkcgcmc]v�h̀�nrcmv][ym�iliỳhhilmc�
p̀scki][hcz��i[jkcg̀k"�_fz�p̀scki][hcz�h̀�iyzb[m̀fwhi�h[fcrc̀�ekcjmîk[ocr̀leîi�
jkcgcmc]["�eimikvd�ilnt̀lm]fz̀m�iyk[mhì�jk̀iyk[bi][hc̀"�]�imfcrc̀�im�scoki][hcz"�̂_̀�
xmi�mk̀yi][hc̀�z]fz̀mlz�iyzb[m̀fwhvg��fkig̀�mîi"�onheqcc"�jk̀_fi~̀hhv̀�]�k[yim[p�%��[
	�&"�]�j̀k]ny�ir̀k̀_w�ikc̀hmcki][hv�h[�[jj[k[mhny�k̀[fcb[qcy"�̂_̀�j̀k̀lm[hi]e[�_]np�
lil̀_hcp�ycmi]�yfie[_[hhvp�]vjifhz̀mlz�jnm̀g�k[b]̀m]f̀hcz�jki]i_hcei]��a�mi�~̀�]k̀gz�
jkîk[ggh[z�k̀[fcb[qcz�xmcp�jkcgcmc]i]�ilfi~hz̀mlz�m̀g"�rmi�nhc]̀kl[fwhv̀�
gcekijkiq̀llikv�h̀�jkcljiliyf̀hv�e�m[eîi�ki_[�jk̀iyk[bi][hczg��eg̀hhi�jixmign�cp�
h̀iypi_cgi�k̀[fcbi]v][mw"�cljifwbnz�k̀b̀k]hì�eijcki][hc̀�j̀k̀g̀hhid"�̀ �̀l_]ĉ"�
h[fi~̀hc̀�g[lec"�rmi�ng̀hws[̀m�leikilmw�]vrclf̀hcz�fîcr̀lecp�onheqcd��
n[ecg�iyk[big"�cb]̀lmhv̀�onheqcd�l~[mcz�_fz�g̀mi_i]�njk[]fz̀gîi�p̀scki][hcz�

cg̀ym�h̀_ilm[mec"�l]zb[hhv̀�l�h̀_ilm[mirhvgc�lmideilmwy�cfc�leikilmwy�jkîk[gghid�
k̀[fcb[qcc��eg̀hhi�jixmign�h̀iypi_cgi�k[bk[yim[mw�hi]v̀�onheqcc�l~[mcz"�_fz�r̀ î�
lh[r[f[�h̀iypi_cgi�k[bk[yim[mw�gi_̀fc�cm̀k[qcd�p̀scki][hcz"�eimikv̀�yn_nm�nrcmv][mw�
k[lj[k[ff̀fc][hc̀�]vrclf̀hcd�

#-4=-.;?7-�7;:>?=@7C56�@<=-/8H29;0;�B2E5=;/-:5H

kileifwen�jkiq̀ll� p̀scki][hcz�_if~̀h�iỳlj̀rc][mw� p̀scki][hc̀�_[hhvp�
jkicb]ifwhid�_fchv"�ih�_if~̀h�yvmw�cm̀k[mc]hvg�%�&��em̀k[mc]hilmw�iynlfi]fc][̀m�
iyk[yimen�_[hhvp�yfie[gc�c�cp�lq̀jf̀hc̀�l�jkig̀~nmirhvg�p̀s-bh[r̀hc̀g"�jifnr̀hhvg�
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h[�jk̀_v_nt̀d�cm̀k[qcc��cfz�k[lj[k[ff̀fc][hcz�jk̀_f[̂[̀mlz�cljifwbi][mw�h̀leifwei�
e[h[fi]�p̀scki][hcz��]vrclfcm̀f̀d"�k̀[fcbnytcp�onheqcy�l~[mcz ��cfz�iỳlj̀r̀hcz�
nlmidrc]îi�b[]zbv][hcz�e[h[fi]�_kn̂�l�_kn̂ig�h̀iypi_cgi"�rmiyv�]vrclf̀hcz�]�e[~_ig�cb�
e[h[fi]�h[�e[~_id�cm̀k[qcc�nrcmv][fc�jkig̀~nmirhv̀�p̀s-bh[r̀hcz"�jifnr̀hhv̀�]�_kn̂cp�
e[h[f[p�%�&��M_h[ei�njk[]fz̀gì�p̀scki][hc̀�jib]ifz̀m�b[]zbv][mw�e[h[fv�_kn̂�l�_kn̂ig�
e[e�jnm̀g�cljifwbi][hcz�e[h[fwhvp�jkig̀~nmirhvp�p̀s-bh[r̀hcd�]�e[r̀lm]̀�[k̂ng̀hmi]"�
m[e�c�jkc�jigitc�]̀emik[�njk[]f̀hcz/
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_̂̀���j
ih [jkig̀~nmirhì�p̀s-bh[r̀hc̀"�jifnr̀hhì�]�j-ig�e[h[f̀�� qj ,1�  �h[�i-id�cm̀k[qcc�

( li ,1� ); im [i-vd�yfie�_[hhvp0� �����j
iv

f [onheqcz�l~[mcz"�iỳ lj̀ rc][yt[z�jilmizhhny�

_fchn�]vpi_hîi�bh[r̀hcz0� ��j
iv [ ]̀emik�njk[]f̀hcz"�eimikvd�ijk̀ _̀ fz̀m�j[k[g̀ mkv�

jk̀iyk[bi][hcz�onheqcc�l~[mcz� �����j
iv

f ]�j-ig�e[h[f̀�h[�i-id�cm̀k[qcc�� li ,1� ) ;  ���g [

onheqcz�oikgcki][hcz�]̀emik[�njk[]f̀hcz�
Myiytcg�eihlmkneqcy��	 �_fz�k jkig̀ ~nmirhvp�p̀ s-bh[r̀hcd"�cljifwbnytcplz�e[e�

[k̂ng̀ hm�onheqcc� �����j
iv

f "�c�� jkig̀ ~nmirhvp�p̀ s-bh[r̀hcd�[e[e�[k̂ng̀ hm�onheqcc� ���g :
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_̂̀� � ����qk .
cfz�k̀[fcb[qcc�eihlmkneqcc�ghîie[h[fwhîi�njk[]fz̀gîi�p̀scki][hcz��
 �ijk̀_̀fcg�

ekcjmîk[ocr̀lec̀�jkcgcmc]v"�l�jigitwy�eimikvp�lchm̀bckǹg�ghi~̀lm]i�onheqcd
l~[mcz�

�:;32>?/;�A@:7C56�>3-?5H�18H�@<=-/8H29;0;�B2E5=;/-:5H

cfz�mîi"�rmiyv�g̀mi_v�njk[]fz̀gîi�p̀scki][hcz�jib]ifzfc�k̀[fcbi][mw�yvlmkì�
]vjifh̀hc̀�xmîi�jkiq̀ll["�h̀iypi_cgi"�rmiyv�ij̀k[qcc"�cljifwbnytc̀lz�e[e�
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ekcjmîk[ocr̀lec̀�jkcgcmc]v"�yvfc��n_iyhvgc��_fz�nhc]̀kl[fwhvp�gcekijkiq̀lliki]��f�

m[ecg�ij̀k[qczg�jkch[_f̀~[m/�lfi~̀hc̀�ji�gi_nfy� n2 �� 0�clefyr[yt̀ �̀cfc���); 
ch]̀kmcki][hc̀��< 0�fîcr̀leì�jkicb]̀_̀hc̀��	 0�fîcr̀leì�lfi~̀hc̀��
 0�qcefcr̀lecd�
l_]ĉ�h[�u ycm�]jk[]i��222�u 0�jkilmid�l_]ĉ�h[�u ycm�]jk[]i�]f̀]i��22�u/ << u ��a�mi�~̀�
]k̀gz�ekcjmîk[ocr̀lec̀�ij̀k[qcc�_if~hv�iỳlj̀rc][mw�i_ch[ei]ì�]fczhc̀�e[~_îi�ycm[�
]pi_hvp�_[hhvp�h[�k̀bnfwm[m�jk̀iyk[bi][hcz"�[�ij̀k[qcz�jkilmîi�l_]ĉ[��22�u/ << u �h̀�
jib]ifz̀m�]vjifhcmw�xmi�nlfi]c̀��eg̀hhi�jixmign�ij̀k[qcc�22�u c�11�u h̀�gînm�yvmw�
cljifwbi][hv�_fz�jilmkìhcz�onheqcd�l~[mcz�]�njk[]fz̀gig�p̀scki][hcc��k[k[g̀mkig�
njk[]fz̀gvp�jk̀iyk[bi][hcd�jk̀_f[̂[̀mlz�]vyk[mw�eifcr̀lm]i�ycm�u"�h[�eimikì�qcefcrhi�
l_]ĉ[̀mlz�j̀k̀g̀hh[z�]jk[]i"�jileifwen�̀ î�cbg̀h̀hc̀�z]fz̀mlz�jkilmvg�c�yvlmki�
]vjifhz̀mlz�jkc�jkîk[gghid�k̀[fcb[qcc��fkig̀�mîi"�e[~_vd�njk[]fz̀gvd�j[k[g̀mk�
jk̀_f[̂[̀mlz�cljifwbi][mw�e[e�r[lmw�]̀emik[�njk[]f̀hcz�
f[e�ilhi]n�_fz�k[bk[yimec�onheqcd�l~[mcz�jk̀_f[̂[̀mlz�cljifwbi][mw�fîcr̀lec̀�

onheqcc"�cljifwbi][hhv̀�]�lm[h_[km̀�>83-
�%�&"�c�gi_cocqcki][mw�cp�_fz�nr̀m[�cg̀hhi�
njk[]fz̀gîi�p̀scki][hcz��n[e�e[~_vd�e[h[f�yn_̀m�k̀[fcbi]v][mw�jk̀iyk[bi][hc̀�� 2�k ):
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iu [eifcr̀lm]i�ycm"�h[�eimikì�l_]ĉ[̀mlz�j̀k̀g̀hh[z�,]��-id�jibcqcc�]�onheqcc�

l~[mcz�h[�5-id�cm̀k[qcc�]�j-ig�e[h[f̀�p̀scki][hcz�
a�onheqcc�l~[mcz��� �cljifwbǹmlz�mkc�njk[]fz̀gvp�j[k[g̀mk["�liim]̀mlm]̀hhi�]̀emik�
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cfz�iỳlj̀r̀hcz�yifws̀ î�]fczhcz�[k̂ng̀hmi]�onheqcc�l~[mcz�h[�]vpi_hì�bh[r̀hc̀�
jk̀_f[̂[̀mlz�gi_cocqcki][mw�̀t̀�i_hn�onheqcy"�cljifwbnytnylz�]�lm[h_[km̀�%�&/
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cfz�onheqcc��� �]̀emik�njk[]f̀hcz�h̀�cbg̀hcmlz�ji�lk[]h̀hcy�l�onheqc̀d��� ��kkc�
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cljifwbi][mw�
��i[jkcg̀k"�_fz�lfnr[z� 4�k onheqcz�l~[mcz��� �jkciyk̀m̀m�]c_/
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pnheqcz�l~[mcz��� �jkc�bh[r̀hcc�j[k[g̀mk[� 4�k cbg̀hcmlz�m[e/
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kkc�n]̀fcr̀hcc�j[k[g̀mk[�k jk̀_f[̂[̀mlz�cljifwbi][mw�ji_pi_"�[h[fîcrhvd�
cljifwbǹgign�jkc�jilmkìhcc�onheqcd�l~[mcz��
 �c��� �cb�onheqcd��� �c��� �
liim]̀mlm]̀hhi�
pnheqcc�l~[mcz����[� �yvfc�cljifwbi][hv�_fz�jkîk[gghid�k̀[fcb[qcc�njk[]fz̀gîi�

p̀scki][hcz�h[�zbvè�m�c�leigjcfcki][hv�jkc�jigitc�lk̀_v�jkîk[ggcki][hcz�#.S8D0�
>78*.P�
��
��kifnr̀hhv̀�jkîk[ggv�jk̀_nlg[mkc][fc�cljifwbi][hc̀�i_ch[ei]vp�jkiq̀_nk�
oikgcki][hcz�]̀emik[�njk[]f̀hcz�c�chcqc[fcb[qcc��ǹlmcki][hc̀�jkîk[gg�jkiclpi_cfi�
h[�eigjwym̀k̀�l�jkiq̀llikig�927H0�<H27.81���l�r[lmimid���bbq�iyùgig�ij̀k[mc]hid�j[gzmc�

�by��cfz�iq̀hc][hcz�leikilmc�p̀scki][hcz�cljifwbi][h[�lm[h_[kmh[z�ycyfcim̀e[�7.1H�-��
Mq̀hec�jki_if~cm̀fwhilmc�p̀scki][hcz�_[hhvp�xmcgc�g̀mi_[gc�njk[]fz̀gîi�
p̀scki][hcz�_fz�	��e[h[fi]"�ij̀kcknytcp�_[hhvgc�_fchid�	��ycm��]vpi_hì�p̀s-
bh[r̀hc̀�[

��ycm "�jkc]̀_̀hi�]�m[yfcq̀�
�

n[yfcq[�


!C2:75�<=;1;835?28G:;>?5�B2E5=;/-:5H

pnheqcz�
l~[mcz

kki_if~cm̀fwhilmw�p̀scki][hcz"�);)0HS

	��fy 	���fy 	�hy 	��hy

(3) 78 781 8219 82328
(4) 141 1516 15297 151813
(5) 94 812 8547 84718
(6) 171 1719 17406 171719

l[bk[yim[hhv̀�jkîk[ggv�jk̀_nlg[mkc][ym�iyk[yimen�_[hhvp�fyyid�_fchv�c�
oikgcki][hc̀�_fz�hcp�]vpi_hîi�p̀s-bh[r̀hcz"�_fch[�eimikîi�ek[mh[�k[bkz_hilmc�e[h[f[�

�F/;1

kimk̀yhilmw�]�_ilmc~̀hcc�yifws̀d�leikilmc�p̀scki][hcz�c�i_hi]k̀g̀hhi�
h̀iypi_cgilmw�iỳlj̀r̀hcz�lmideilmc�xmîi�jkiq̀ll[�e�[m[e[g�jiki~_[ym�h̀iypi_cgilmw�
jicle[�hi]vp�eihq̀jqcd�p̀scki][hcz"�e�eimikvg�imhilcmlz�eihq̀jqcz�njk[]fz̀gîi�
p̀scki][hcz�� kilmkìhc̀� g̀mi_i]� njk[]fz̀gîi� p̀scki][hcz� l� jigitwy�
ekcjmîk[ocr̀lecp�jkcgcmc]i]"�]vjifh̀hc̀�eimikvp�̀lm̀lm]̀hhi�_fz�nhc]̀kl[fwhvp�
gcekijkiq̀lliki]"�jib]ifcfi�_ilmcrw�]vliecp�jie[b[m̀f̀d�leikilmc"�eimikv̀�
n]̀fcrc][ymlz�fch̀dhi�jkc�n]̀fcr̀hcc�iyùg[�p̀sckǹgvp�_[hhvp"�]�mi�]k̀gz�e[e�
cb]̀lmhv̀�g̀mi_v�_ilmĉ[ym�h[cfnrscp�jie[b[m̀f̀d�leikilmc�jkc�p̀scki][hcc�mifwei�
yifwscp�g[llc]i]�]pi_hvp�_[hhvp��eg̀hhi�jixmign�h[cyif̀ �̀ng̀lmhvg�cljifwbi][hc̀g�
jk̀_fi~̀hhvp�]�_[hhid�lm[mẁ�g̀mi_i]�z]fz̀mlz�p̀scki][hcz�g[fvp�iyùgi]�_[hhvp"�]�
r[lmhilmc"�]�jkimieif[p�[nm̀hmcoce[qcc�
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