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-BEF6AB8>6�CDB7?;@= �BYyYkg�jlpYjfan�k̂nfxpfan�jajk̂e�mgieYdtfg�f̂�eYukt�
jkYkajkaca�;kgwkg�]gjkYkftg�]g[yan�xfk̂i[Ydx[�jkYwxdtfgjkx�x�[x]hg[x]fan�jkYkajkapfan�
iv]x[��kjkYffxea�igcYea�ig̀[akgc�jkYw�[ĵ�wxdtq�xffg[Yoxbfae��?jflw�cdYj�eg]̂d̂b"�rg�f̂�
hgexpYwktjv�[�eYjg[xb�fYlox�eg]̂du[Yffv"�;eg]̂dx-yxhgk̂ à"�eg]̂dx-hiĝcka�]dv�r̂�f̂�
jk[gîfan�jajk̂e��Eg�eg]̂du[Yffv�vc�̀Yjgwl�higyfg̀l[Yffv�x�hdYfl[Yffv�ig̀[akcl�
jhgflcYukt�[̂dacx�gwjvya�[ahljcl�hig]lcoxy��lgjkxbfg�[afacYukt�jaklYoxy"�cgda�[̂dacx�
hYikxy�Y[kgegwxdx["�fglkwlcx[�x�hig]lckx[�nYipl[Yffv�[av[dvuktjv�qcx]da[aea�x�
f̂ŵ h̀̂pfaea��liaig]fg�ljlflka�kYcx�iàaca�fY�̂kYhx�xexkYoxbfgyg�eg]̂du[Yffv�fg[gyg�
hig]lckl"�fg[gy�k̂nfgdgyxy"�fg[gy�[aigwfapgy�jajk̂ea��ig]̂du[Yffv�ig̀[akcl�;gwdYjkt�
eYk̂eYkapfgyg�eg]̂du[Yffv"�vcxb�f̂�[ajkYpYw�̂m̂cka[fan�x�cgfcîkfan�hgjkYfg[gc�̀Y]Yp��
Egjx�̀YdaqYwktjv�hiacdY]ge�iYoxgfYdtfgyg�hx]ng]l�cfayY[1]��p�fxb�ig̀ydvflkx�[dYjka[gjkx�
jajk̂e"�rg�ig̀[a[Yuktjv"�mgieYdx̀g[Yf̂�[x]gwiY_̂ffv�x�[a[p̂ffv�vcan�[aeYyYw�jk[gîffv�
fg[an�eg]̂d̂b�]afYexpfan�jajk̂e��p[̂]̂fab�fg[ab�cdYj�]afYexpfan�eg]̂d̂b"�̀Yjfg[Yfab�fY�
f̂dxfxbfan�
xfk̂yig-mlfcoxgfYdtfan�ix[fvffvn� �̀ĥî]xjkgixwu"�]gjdx]_̂fx� Ỳ]Ypx�eg]̂du[Yffv�
ig̀hg]xdl�îjlijx[�ex_�yYdl̀vea�
-BEF6AB8>6�<6:6KP lgjkY[aeg�êkl�;jk[gîffv�eg]̂d̂b�]dv�[acgiajkYffv�[�jajk̂eYn�

hx]kiaeca�hiabfvkkv�ixq̂ft��ôiexf�Vig̀[akgc:�; fY]̀[apYbfg�wYyYkg̀fYpfab��
Egkiael[Ykaêegjv� ĉgdgyxpfgy�xfk̂ihîkYoxy��CdYjf̂�higwd̂eY�; higwakajv�p̂î �̀
kiY]aoxbfl�hYiY]ayel/�Veg]̂dt�;[x]gwiY_̂ffv�xjkgkfan�]dv�]gjdx]facY�[dYjka[gjk̂b�
gw�wckl�eg]̂du[Yffv:��Edv�higôjx[�ig̀[akcl�eg]̂dt�;ô�̂kYdgf�]dv�gw�wckl"�[xiklYdtfY�
îYdtfxjkt"�xjkgkfx�iaja�vcgy�eYukt�wlka�[x]gwiY_̂fx�[�îYdtfxb�[aigwfapxb�jajk̂ex��
naklYoxv"�cgda�jhgpYkcl�jk[giuwktjv�xexkYoxbfY�eg]̂dt"�Y�hgkxe�;îYdtfab�gw�wck"�[�k̂nfxox�
;hiY[adg"�Y�f̂�[acdup̂ffv��?exkYoxbfY�eg]̂dt�higôjl�ig̀[akcl�hx]hiawejk[Y�hg[affY�
[x]gwiY_Yka�f̂�kxdtca�hgkgpfab�jkYf�gw�wckl�eg]̂du[Yffv"�Yd̂�x�eg_da[x�eYbwlkfx�jkYfa"�
ĵî]�vcan�qlcYuktjv�ghkaeYdtfx�x�f̂hiahljkaex��

!=7PD�76<B8BQ�@B:;?P�G<696?MA;ABQ�8=DB7A=KBQ�E=EF;@=�

ntgyg]fx�xexkYoxbfY�eg]̂dt�[aigwfapgy�jajk̂ea�f̂hg[fgoxffY�ŵ �̀hg[fgy�xexkYoxbfgy�
eg]̂dx�̀g[fxqftgyg�gkgp̂ffv��ogel�hiabeYweg�kYĉ�ixq̂ffv/�eg]̂duweg�f̂�g]f̂�ô�
[aigwfaok[g"�Y�[ju�jajk̂el�[aigwfacx[�]̂vcgyg�ĵyêfkl�;[aigwfaok[Y"�fYhiacdY]/�
cgjêkaca"�cgjexpfan�cgiYwdx["�Y[xYfgjox["�Y[kgwljx[0�kYcg_�[cdupYweg�[�jajk̂el�eg]̂d̂b�
eg]̂dx�[awgil�x�fY[pYffv�jhg_a[Ypx[��kjkYffw�gwleg[d̂f̂�kae"�rg�jtgyg]fx�ygdg[fY�
higwd̂eY�]dv�[aigwfapan�jajk̂e�;ydgwYdx̀Yoxv�x�yxĥihighg̀aoxv��oYcae�pafge�ea�
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Ỳfliuweg�eg]̂dt�g]fgyg�hx]hiawejk[Y�[�eg]̂dt�jajk̂ea�cdYjl�V9�[aigwfacx["�8�hig]lckx["�
7�jhg_a[Ypx[:��oYcab�hx]nx]�eg_fY�[[Y_Yka�̀Y�gcîeab�[ahY]gc�êkg]l�xf[YixYfkfgyg�
Ỳflîffv��ig]̂dt�897-jajk̂ea�mgielweg�vc�efg_afl�eg]̂d̂b"�[hgiv]cg[Yfan�
kiaix[f̂[gu�]̂cgehg̀aoxwu�Vhg[fgy�eg]̂dx:�l�mlfcoxgfYdtfx"�jkilcklifx"�î]lcg[Yfx�
jlweg]̂dx��p�oxb�igwgkx�g]af�̀�êkg]x[�gkiaeYffv�î]lcg[Yfan�eg]̂d̂b�; êkg]�
ghkaeYdtfgyg�Yyîyl[Yffv"�rg�]g̀[gdvw� Ỳexfu[Yka�jajk̂el�[aigwfapan� d̂̂êfkx[�
ĉ[x[Yd̂fkfae�ghkaeYdtfae�̂d̂êfkge�%�"�
C��
kjkYffxb�hlfck�cgfôhoxy�wỲg[gy�eg]̂dx/�̀Yexjkt�hgwl]g[a�eg]̂d̂b�;YhigcjaeYoxb�

jkYkajkapfan�]Yfan�wl]lweg�jhgpYkcl�eg]̂dx�fY�wỲx�mlf]YêfkYdtfan�̀Ycgfx[�hî]êkfgy�
gwdYjkx"�ênYfx̀ex["�rg�hgig]_lukt�jhgjk̂î_l[Yfx�ig̀hg]xda�nYiYck̂iajkac�̂d̂êfkx[�[�
jajk̂eYn�[aigwfacx[��nkYkajkapfx�]Yfx�hiakvyluktjv�fY�̂kYhx�[̂iamxcYoxy�eg]̂dx��ŝ�
êkg]gdgyxv�Tgiîjk̂iY�%
"��C��P̂Ydx̀g[l[Yfxjkt�x�cgiajfxjkt�̀Yhighgfg[Yfgy�cgfôhoxy�
wỲg[gy�eg]̂dx�[aigwfapgy�jajk̂ea�ĥî[xîfY�jk[gîffve�cgehd̂cjx[�igwgpan�eg]̂d̂b�x�
î l̀dtkYkYea�eg]̂du[Yffv��agdg[f̂�hiàfYp̂ffv�xexkYoxbfan�eg]̂d̂b�; Ycka[f̂�
higyfg̀l[Yffv�;hgqlc�kYcan"�rg�r̂�f̂�jhgjk̂ixyYdajv�[�îYdtfgjkx"�ix]cxjfan"�Yd̂�wY_Yfan�
higôjx[�ig̀[akcl"�x�îk̂dtfY�xf[̂fkYiàYoxv�pajd̂ffan�Yd̂�cYkYjkigmxpfan�[YixYfkx[�
ig̀[akcl"�rg�kYcg_�r̂�f̂�jhgjk̂ixyYdajv��p�]gjklhfxb�jlpYjfxb�dxk̂iYklix�f̂�̀fYb]̂fg�
hivean�YfYdgyx[�̀Yhighgfg[Yfan�eg]̂d̂b��
4?NI�8=DPL;AAN�CDB7?;@=��ntgyg]fx�hgkixwfx�êkg]a�x�k̂nfgdgyxy"�vcx�]g̀[gdvukt�

jk[giu[Yka�fg[x�eg]̂dx�]dv�fg[an�̀Y]Yp�̀Y�
�;��exjvox"�Y�f̂�̀Y�
��;���igcx[��CawiYfY�
cgfôhoxv�l̀YyYdtf̂fgy�igwgpgy��eg]̂dx�V[aigwfaca"�hig]lcka"�jhg_a[Ypx:�]g̀[gdvw�
gwyg[giu[Yka�Vhî]êkfg:�; fY�cgfcîkfan�eg]̂dvn�higwd̂el�[̀Yweg]xy�gw�wckl�
eg]̂du[Yffv�x�eg]̂dx�ig̀[akcl��lia�otgel�hiaig]fg�[afacYw�fg[ab�ix[̂ft�eg]̂du[Yffv/��
jk[gîffv�x�YfYdx̀�êkYeg]̂dx�897-jajk̂e�;higôjl�̀exfa�[�pYjx�jajk̂ea�eg]̂d̂b�897-
jajk̂ea��

#86�>?6E=�CDBJ;EP8�8�E=EF;@P��@B:;?M-B7�O>F�

ig]̂dx�xffg[Yoxbfgyg�ig̀[akcl�fYd̂_Ykt�]g�xfqgyg�hiYyeYkapfgyg�cdYjl"�fY�[x]exfl�[x]�
eg]̂d̂b-[x]gwiY_̂ffv�xjflupan�îYdtfan�gw�wckx[�Ywg�higôjx[��MỲ[̂eg�ox�cdYja�kYc/�	��
]̂jciahka[fx�eg]̂dx"�rg�ghajlukt�xjflupab�îYdtfab�gw�wck0�
��hîjciahka[fx�eg]̂dx"�rg�
[àfYpYukt"�vcae�eYw�wlka�eYbwlkfxb�îYdtfab�gw�wck��MY�iaj��	"�
�hg]Yfg�jn̂ea�higôjx[�
][gn�cdYjx[�%�C��sx�yiYmxca�ig̀iYng[Yfx�eg]̂dvea�ĥiqgyg�fYwda_̂ffv��liàfYp̂ffv��oan�
eg]̂d̂b/�[_̂�fY�hgpYkcl�ig̀igwca�ĥîcdYjka�jdg[̂jfab�ghaj�ênYfx̀ex[�ig̀[akcl�[�
cxdtcxjfl�eg]̂dt��Vi n̂Yfx̀e:"�̀YcdY]̂fab�[�ou�eg]̂dt"�;Vxeg[xifxjf̂�̀igjkYffv�̀�
gwê_̂ffve�]g[xdtfaea�̀YcgfYea�ig̀hg]xdx[�xeg[xifgjk̂b�x�f̂pxkcgjk̂b:�
MY�iaj��	�fYjklhfab�jôfYixb/�]̂vcY�[aigwfapY�jajk̂eY�x�jkYwxdtfg�[ahljcYw�hig]lcoxu��

nkixdca�;[x]gwiY_̂ffv�gwexfl�xfmgieYoxwu�ex_�gw�wckge�x�eg]̂ddu��
MY�iaj��
�jôfYixb/�]dv�]̂vcgyg�xffg[Yoxbfgyg�hiĝckl�jk[giuwktjv�xexkYoxbfY�eg]̂dt"�

vcY�[a]Y[Yka�xfmgieYoxu�]dv�cgîcoxy�eg]̂dx�x�lkgpf̂ffv�hiĝckl�gw�wckl��GhgpYkcge�
jk[gîffv�[aigwfapgy�jajk̂ea�[aixq̂ffv�wYyYktgn�higwd̂e�qlcYuktjv�fY�eg]̂dx"�
[acgflwktjv�gwexf�xfmgieYoxwu�x�[̀YwefY�Y]YhkYoxv�eg]̂dx�x�gw�wckl"�eg]̂dt�[ang]akt�fY�
Ỳ]g[xdtfx�ix[fx�Y]̂c[Ykfgjkx�
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Paj��	��nn̂eY�higôjl�Vhgwl]g[a�eg]̂dx�xjflupgyg�gw�wckl:

Paj��
��nn̂eY�higôjl�Vhgwl]g[a�fg[gy�eg]̂dx�]dv�fg[gyg�gw�wckl:

p�cgfjkilu[Yffx�eYk̂eYkapfan�eg]̂d̂b�]dv�fg[an�gw�wckx[�]gexflukt�f̂[àfYp̂fgjkx�x��
ẁlîffv"�higk̂�]xukt�kYcg_�higôja�fY[pYffv�x�gj[gwffv��p�eg]̂dt�]ilygyg�fYwda_̂ffv�
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[[g]aeg�paffaca�;Vfg[àfY:�x�Vgj[gwffv:"�rg�̀Y]Yuktjv�[x]hg[x]fg�cĝmxoxwfkYea��1 x��2. 
sx�cĝmxoxwfka�fgieg[Yfx/�0 1��1 1��"�̀fYp̂ffv��1= 0[x]hg[x]Yw�fg[àfx�k̂nfxpfgy�jajk̂ea"
Y��1= 1 ;[x]jlkfxjkt�fg[àfa"�]dv�îYdtfan�jajk̂e�]xYhỲgf/�0.80 1��1 1����AfYdgyxpfg"�]dv�
gj[gwffv/��0 1��2 1�����2= 0 ;VegêfkYdtf̂:�gj[gwffv"��2= 1 ;[x]jlkfxjkt�gj[gwffv�]dv�
îYdtfan�jajk̂e�0.80 1��1 1��.  

#;F;D@PAB86A6�@B:;?M�DB<8=F>G�E=EF;@=��@B:;?M-B7�O>F�

p�ĥiqgel�fYwda_̂ffx�cgfjkilu[Yffv�eg]̂dx�ig̀[akcl�ea�]Yda�vcxjfab�ghaj�
xfmgieYoxbfan�[̀Yweg̀[�v̀cx[�eg]̂dx�x�gw�wckl�eg]̂du[Yffv��p�]ilygel�fYwda_̂ffx�
]̂kYdx̀lweg�ox�̀[�v̀ca"�wl]lweg�]̂k̂iexfg[Yfx�cxdtcxjfx�eg]̂dx�̀[�v̀cx[��MY�iaj����hg]Yfg�
jn̂el�oan�̀[�v̀cx[�

Paj�����nn̂eY�xfmgieYoxbfgyg�gwexfl�[�jajk̂ex�Veg]̂dt�;gw�wck:

Êk̂iexfg[YfY�ŵ h̀̂îi[fY�eg]̂dt�hgwl]g[a�eg]̂dx�[aigwfapgy�jajk̂ea�̀igwd̂fY�fY�wỲx�
jn̂ea� iaj������Gexffx�x�mlfcoxy/�x1 t( ) ;ix[̂ft�̀Y]g[xdtfgjkx�eg]̂dx"� �� ;110 �� tx ���tx2 ix[̂ft�
ygkg[fgjkx�[aigwfaok[Y�]g�[ahljcl�hig]lcoxy"� �� ,120 �� tx ��� ��txfmm 1 mlfcoxv[hda[l�
]gjvyflkgyg�ix[fv�eg]̂dx�fY�k̂eh�̀igjkYffv�eg]̂dx0� ��� ��txfpm 2 mlfcoxv�[hda[l�[aigwfaok[Y�
fY�k̂eh�ix[fv�eg]̂dx0� ���tInm k̂eh�[akiYk�fY�ig̀igwcl��ig]̂dt�ig̀[akcl�eg]̂dx�gw�wckl

�� ��� � ��� � �� ��� �.21111 txfpmtInmtxtxfmmtx
dt

d
����� (1)

Êk̂iexfg[YfY�ŵ h̀̂îi[fY�eg]̂dt�ig̀[akcl�[aigwfapgy�jajk̂ea��Gexffx�x�mlfcoxy/�
��� ��txfpp 1 mlfcoxv�[hda[l�[aigwfaok[Y�fY�k̂eh�ix[fv�[aigwfapgy�jajk̂ea0� ��� ��txfmp 2

mlfcoxv�[hda[l�eg]̂dx�gw�wckl�fY�k̂eh�ix[fv�[aigwfapgy�jajk̂ea0� ���tInp k̂eh�[akiYk�fY�
jk[gîffv�[aigwfapgy�jajk̂ea��ig]̂dt�ig̀[akcl�[aigwfapgy�jajk̂ea/�

�� ��� � ��� � �� ��� �.12122 txfmptInptxtxfpptx
dt

d
����� (2)

Êk̂iexfg[YfY�]ajcîkfY�eg]̂dt�jajk̂ea��eg]̂dt-gw�wck���ia�igwaeg�igwgpx�eg]̂dx"�rg�
[acgfluktjv�[�ĵî]g[arx�eYk̂eYkapfgyg�hYĉkl��k]af�x�kgb�_̂�[aiỲ�l�otgel�ĵî]g[arx�
eg_̂�eYka�ix̀fx�[àfYp̂ffv��C[̂]̂eg�hg̀fYp̂ffv�]dv�hiY[an�pYjkaf�ix[fvft� 	��x� 
�/�

� � ��� � ��� � �� ��� �
� � ��� � ��� � �� ��� � )4(,1212,,,2,1

)3(,2111,,,2,1mod

txfmptInptxtxfppVPpfmpfppxxFprs

txfpmtInmtxtxfmmVPmfpmfmmxxF

�����
�����
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]̂� �fmpfppfpmfmm ,,, mlfcoxy�̀[gigkfan�x�ĥînîjfan�̀[�v̀cx[�[�jajk̂ex0� �VPpVPm, [̂ckgia�
hYiYêkix[�eg]̂dx/��jhgpYkcl�eg]̂dt�;hgkxe�gw�wck���GYhaq̂eg�ix̀faô[x�ix[fvffv�jajk̂ea��

� �
� �� � .

40,,0,0,2,1

,,0,0,2,1mod

2

1
:

2

1

1

1 T
kkupfmpfppxxFprs

kumfpmfmmxxF

x

x

x

x

kk

kk

k

k

k

k ���
�

�




�
�

�
�

�



�

	
�

�

�



�

	

�

�

�
(5)

MY�iaj���hg]Yfg�hiacdY]a�higôjx[�ig̀[akcl"�gkiaeYfx�fY�eg]̂dx� 
���ŝ/�	�;jdYwcx�
ĥînîjfx�̀[�v̀ca"�
�;jadtfab�[hda[�gw�wckl�fY�eg]̂dt"���;jadtfab�[̀Yweg[hda["�
�;
jadtfab�[hda[�eg]̂dx�fY�gw�wck"��"���;jk[gîffv�eg]̂dx�̀�ix̀fgu�xfk̂fja[fxjku�ĥînîjfan�
[̀'v̀cx[��

Paj�����liacdY]a�eg]̂du[Yffv�jajk̂ea�Veg]̂dt-gw�wck:

CiYnl[Yffv�îYdxb�jk[gîffv�x�ig̀[akcl�fg[an�[aigwfapan�jajk̂e�hia[̂dg�]g�fg[gy�
hgjkYfg[ca�̀Y]Ypx�eg]̂du[Yffv�higôjx[�ig̀[akcl��uc�gw�wck�higôjl�ig̀[akcl�ig̀ydv]Ywktjv
jajk̂eY�Veg]̂dt-gw�wck:��lgwl]g[YfY�wỲg[Y�igwgpY�eg]̂dt�kYcgy�jajk̂ea0�gkiaeYfx�
î l̀dtkYka�eg]̂du[Yffv�[x]hg[x]Yukt�̂ehxiapfae�]Yfae��GYhighgfg[Yfab�hx]nx]�x�eg]̂dt�
[x]hg[x]Yukt�kîf]l�xfk̂yiYoxy�xexkYoxbfgy�eg]̂dx�x�[aigwfapgy�jajk̂ea�
MY�gjfg[x�]̂k̂iexfg[Yfgy�eg]̂dx�jk[giuweg�x�]gjdx]_lweg�eg]̂dt�fY�wỲx�f̂pxkcgy�dgyxca��

ig]̂dt�higôjl�hgwl]g[a�eg]̂dx�f̂�w�p̂iyg[ae�xwiYinxpfae�ix[f̂e�eg]̂dx�ig̀hg]xd̂fgy�
[aigwfapgy�jajk̂ea"�Y�jYê�êkYeg]̂ddu��kjgwda[xjkt�eg]̂du[Yffv�higôjx[�xffg[Yoxbfgyg�
ig̀[akcl�hgdvyYw�[�kgel"�rg�jhgpYkcl�jk[giuwktjv�eg]̂dt�; Ỳjxw�]dv�q[a]cgyg"�
f̂[akiYkfgyg�x�ŵ h̀̂pfgyg�[ahigwl[Yffv�[YixYfkx[�ig̀[akcl��Bl]lwktjv�]̂kYdx̀g[YfY�
cgehd̂cjfY�eg]̂dt�mlfcoxgfl[Yffv�x�ig̀[akcl�[aigwfapgy�jajk̂ea�vc�xfk̂ihîkYoxv�
YwjkiYckfgy�eg]̂dx�ig̀[akcl��i k̂Yeg]̂dt�[�iYecYn�oxwy�igwgka�;ô�êkYhigôjj�ig̀[akcl�
jajk̂ea�eg]̂d̂b"�cxfô[ab�jkYf�vcgyg�; Ỳ]g[xdtfY�eg]̂dt�xffg[Yoxbfgyg�ig̀[akcl�
ig̀hg]xd̂fgy�jajk̂ea"�rg�îYdx̀lwktjv�
ligyiYea�[àfYfx�[a]ge�higeajdg[gy�hig]lcoxy0�mYckapfg�x�eg]̂dx-hî]ackgia�w�[a]ge�

higeajdg[gy�hig]lcoxy�;xjflw�kYcab�ĵckgi�vc�Veg]̂dtfab�wx̀f̂j:��MY�ix[fx�[aigwfaok[Y�
hig]lckl�̀[�v̀gc�eg]̂dx�x�gw�wckl�cgfcîkfab/�eg]̂dt�w�̀Yexffacge�gw�wckl�hia�hig[̂]̂ffx�
f̂ŵ h̀̂pfan�[ahigwl[Yft�x�hgqlcl�fg[an�hiĝckfan�ixq̂ft��MY�ix[fx�[aigwfapgy�jajk̂ea�
[̀�v̀cl��eg]̂dt�mlfcoxgfl[Yffv�[aigwfapgy�jajk̂ea�; [aigwfapY�jajk̂eY��eYukt�
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xeg[xifxjfab�x�f̂pxkcab�nYiYck̂i��
liYckaox�hgkixwfx�[x]hg[x]x�fY�][Y�hakYffv/�
;rg�[awiYka/�[x]iỲl�wl]l[Yka�[aigwfapl�jajk̂el"�Ywg�jhgpYkcl�jk[giaka�xexkYoxbfl�

eg]̂dt"�Y�hgkxe�fY�wỲx�î l̀dtkYkx[�eg]̂du[Yffv�q[a]cg�x�ŵ h̀geadcg[g�jk[giu[Yka�
[aigwfapl�jajk̂el0�
;fYjcxdtca�eg]̂dt�Y]̂c[YkfY�eYbwlkfxb�[aigwfapxb�jajk̂ex��
nYê�]dv�[x]hg[x]̂b�fY�kYcx�hakYffv�hiàfYp̂fx�eg]̂dx�oxwy�igwgka�
k]af�hiacdY]x[�[hig[Y]_̂ffv�]gjdx]_̂ft�;[aigwfaok[g�jxdtygjhk̂nfxca�]dv�eYdan�

ygjhg]Yijk[�fY�hx]hiawejk[x�gwgigffgyg�ĵckgil��sv�hig]lcoxv�̀Y�leg[a�jlexjfgjkx�̀�
fYv[fgu�k̂nfgdgyxpfgu�wỲgu� w]afgu�[�j[xkx��hx]hiawejk[Y�̀fYpfg�hx][arlw�bgyg�
m̂̂cka[fxjkt��khgkîwa�[�kYcxb�hig]lcoxy�xjkgkfg�f̂[àfYp̂fx"�cgigkcgpYjfx"�Y�cgfjkilcoxy�x�
k̂nfgdgyxy�eYdgy�jxdtygjhk̂nfxca�hg[affx�hgjkxbfg�gfg[du[Ykajv��GY�[x]jlkfgjkx�
iYoxgfYdtfgyg�lhiY[dxffv�ig̀[akcge�kYĉ�hgwxpf̂�[aigwfaok[g�yYiYfkg[Yfg�hiafgjakt�
ẁakca��khkaeYdtf̂�iàacg[̂�lhiY[dxffv�]Yw�yYiYfkg[Yfab�ĵî]fxb�hiawlkgc��ogel�
]gjdx]_̂ffv�̀[�v̀cx[�[�jajk̂ex�Veg]̂dt�;gw�wck:�[Y_da[x�]dv�hiYckaca"�Y�[�k̂gixy�
hgig]_lukt�fg[ab�hx]nx]�]g�ig̀[akcl�vc�higôjl�cĝ[gduoxy�eg]̂dx�x�gw�wckl��

0;IAB?B9PN�CB7G:B8=�A;KPF>BQ�@B:;?P�E=EF;@=

G[�v̀ca�[�jajk̂ex�Veg]̂dt-gw�wck:ĥî[Y_fg�xfmgieYoxbfx"�xeg[xifxjfx"�f̂pxkcx"�f̂dxfxbfx"�
Yd̂�eYukt�kgpfab�jdg[̂jfab�ghaj��i k̂Yeg]̂dt�higôjl�ig̀[akcl�jk[gîfY�[�kia�̂kYha/�
;ig̀igwcY�f̂ [̀�v̀Yfan�eg]̂d̂b�ig̀[akcl�gw�wckl�x�ig̀[akcl�eg]̂dx0�
;ig̀igwcY�]̂k̂iexfg[Yfgy�eg]̂dx�jajk̂ea�Vgw�wck�;eg]̂dt:0�
;ig̀igwcY�beg[xifxjfgy�eg]̂dx�jajk̂ea�Vgw�wck�;eg]̂dt:��
Pg̀igwd̂fY�k̂nfgdgyxv�cgfjkilu[Yffv�beg[xifxjfan�x�f̂pxkcan�mlfcoxb�[hda[l/�
;mlfcoxv�[hda[l�� �Xfp [àfYpYwktjv�[�gwdYjkx� max;0max;0 YYXX ����

;ig̀hg]xda�beg[xifgjk̂b� � �Xdp Ywg�f̂pxkcgjk̂b� � �,Xdf [àfYpYuktjv�̀Yd̂_fxjku�
hYiYêkix[�ig̀hg]xdx[�[x]�̀exffan�X, Y:

� � � �� � � � � �� �,,,;,, YXVpfXdfzXdfzYXVppXdprXdpr �� (6)

]̂�Vpp, Vpf;[̂ckgia�hYiYêkix[�[x]hg[x]fan�ig̀hg]xdx[��
GwaiYuktjv�gĥiYkgia� higyiYefx�eg]ldx��ĥîng]l�[x]�]̂k̂iexfg[Yfgy�]g�beg[xifxjfgy�

mlfcoxy�

� � � �,,YXfpfXfpY �� (7)

]̂�r"�$�; f̀Yp̂ffv�[nx]fgy�x�ig̀eakgy�hgpYkcg[gy�̀exffan��fpf ;mlfcoxv�beg[xifgjkx�
 hiafYd̂_fgjkx�"�rg�fgielwktjv��MY�iaj��
�fY[̂]̂fg�hiacdY]�î l̀dtkYkx[�eg]̂du[Yffv��
ncdY]̂fx�jajk̂ea�Vgw�wck�;eg]̂dt:�;Yyîyg[Yfx�g]fg[aexifx�eg]̂dx�ig̀[akcl�gw�wckl�x�

eg]̂dx"�̀exffx�jkYfa�vcan�;ix[fx�ygkg[fgjkx�eg]̂dx�x�gw�wckl��MYjklhfab�cigc�ig̀igwca�x�
]gjdx]_̂ffv�;hgwl]g[Y�][gn�[̂ijxb�̀Yecflkgy�eg]̂dx�̀�cdYjl�MNK-eg]̂d̂b�
MY�wỲx�̀Ymxcjg[Yfgy�hgjdx]g[fgjkx�̂kYhx[�higôjl�jk[gîffv�jajk̂ea�ig̀igwdvweg�

]̂kYdx̀g[Yfl�êkYeg]̂dt�higôjl�hgwl]g[a�xexkYoxbfgy�eg]̂dx�ĵyêfkl�[aigwfaok[Y�
V[aigwfaca"�hig]lcka"�jhg_a[Ypx:��p�oxb�eg]̂dx�xexklwktjv�mlfcoxgfl[Yffv�cg_fgyg�
[aigwfacY"�hig]lckl"�cgiajkl[YpY��Pg̀exifxjkt�k̂jkg[an�jajk̂e�wldY�	��[aigwfacx["�	���
hig]lckx["�	����cgiajkl[Ypx[�
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Paj��
��M̂pxkcY�êkYeg]̂dt�higôjl�ig̀[akcl��liacdY]�î l̀dtkYkx[�eg]̂du[Yffv

P̂wjkiYoxv�x�cgfkigdt�mlfcoxgfl[Yffv�cg_fgyg�hig]lckl"�cg_fgyg�jhg_a[YpY�;̀[apYbfY�
hiYckacY�[�wYyYktgn�ĵyêfkYn�[aigwfaok[Y/�[aigwfaca�dxkYcx["�Y[kgĥî[x̀faca�[�gfdYbfx�
gkiaelukt�xfmgieYoxu"�[aigwfaca�l�[dYjfan�yxĥieYiĉkYn�gkiaelukt�]Yfx�fY�cg_fgyg�
VcYikcg[gyg:�hgclhov��sv�xfmgieYoxv�[acgiajkg[lwktjv�]dv�YfYdx̀l"�higyfg̀l[Yffv�x�
hdYfl[Yffv��sv�xfmgieYoxv�jkYw�wxdtq�VxfmgieYka[fgu:�x�fY]xbfgu"�vcrg�hYiYd̂dtfg�
[x]k[giuwktjv�[�xexkYoxbfxb�eg]̂dx��CaigwfapY�jajk̂eY"�vcY�f̂�[a[pYw"�f̂� j[gyn�
cgiajkl[Ypx["�x�f̂�[paktjv�l�cgiajkl[Ypx["�]̂yiY]lw��
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��:���!�����%���������%���;c��k��f�"�]gôfk�cYm̂]ia�cgeh�uk̂ifan�jajk̂e�lhiY[dxffv0xfjkaklk�
Y[kgeYkaca"�̂d̂ckigfxca�x�cgeh�uk̂ifan�jajk̂e�lhiY[dxffv�

�� ��������!���:������ ;]��k��f�"�higm̂jgi�cYm̂]ia�k̂d̂cgelfxcYoxbfan�jajk̂e�x�
k̂d̂wYp̂ffv0xfjkaklk�iY]xgk̂nfxca"�̀[�v̀cl�x�hiadY]gwl]l[Yffv�

�����!�!������#�����:$%���;YjhxiYfk�cYm̂]ia�k̂d̂cgelfxcYoxbfan�jajk̂e�x�k̂d̂wYp̂ffv0
xfjkaklk�iY]xgk̂nfxca"�̀[�v̀cl�x�hiadY]gwl]l[Yffv.
Cxffaotcab�fYoxgfYdtfab�k̂nfxpfab�lfx[̂ijak̂k.


