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O PQRSTUVWRXTQ
YZ [\] ^_` a ^ bc b dZ def_fdg` a eh ijd_^k eZ d l eZk `mZZ^j [Z hmii[f`h b n o^Z `o^f^ eh Z[ def p[l eZ`o^ `mZZ^j a e`h i[he`e[Z dZk [fe^Z`d`e[Z df^ l^jjqk^rZ^k b s[l^t^f a d^f[kuZdv e_ g[f_^h km^ `[ `o^
p[l [g def `of[mco `o^ `mZZ^j v du _dmh^ f[`d`e[Zh [f `fdZhjd`e[Zh [g `o^ def_fdg` b wZ dkke`e[Z a `o^[\] ^_` eh Z[` _[vij^`^ju fec ek a \m` e` v du k^g[fv a ^ bc b e`h l eZch v du \^Zk mi dZk k[lZ [f `l eh` bwZ [fk^f `[ \^ d\ j^ `[ if[ _^hh `o^ if^hhmf^ dZk t^j[_e`u kd`d a [Z^ Z^^kh `[ xZ[l `o^ i[he`e[Z
dZk [fe^Z`d`e[Z [g `o^ [\] ^_` dh d__mfd`^ju dh i[hhe\j^ b y[f `oeh imfi[h^ a d \ jd_x dZk loe`^ zz{
_dv^fd eh dtdejd\j^ b
y[f `o^ k^`^fv eZd`e[Z [g `o^ i[he`e[Z dZk [fe^Z`d`e[Z [g `o^ [\] ^_` a l^jjqk^rZ^k f^g^f^Z_^ i[eZ`h

[Z `o^ [\] ^_` df^ Z^_^hhdfub |Z^ v eco` `oeZx [g l eZc `ei h dZk `o^ `dej [g dZ def_fdg` b s[l^t^f al^ l ejj dhhmv ^ `od` v dfx^fh odt^ \^^Z ijd_^k [Z `o^ [\] ^_` a lo[h^ `of^^qkev^Zhe[Zdj i[he`e[Z
[Z `o^ v[k^j eh xZ[lZ b n^ l ejj djh[ dhhmv ^ `od` l^ xZ[l loe_o v dfx^f [Z `o^ _dv ^fd ie_`mf^
_[ff^hi[Zkh `[ loe_o vdfx^f [Z `o^ [\] ^_` b wZ `o eh idi^f a l^ l ejj k^h_fe\^ `l[ lduh `[ k^`^fv eZ^
`o^ i[he`e[Z dZk [fe^Z`d`e[Z [g `o^ v[k^j } dZ dZdju`e_dj v ^`o[k dZk d Zmv^fe_dj j^dh`qh~mdf^h
diif[� ev d`e[Z b Y jh[ l^ v dx^ h[v ^ f^v dfxh d\[m` f^jd`^k ~m^h`e[Zh b

� � ST���� U��QXRXTQ
Y _dv^fd eh ijd_^k d` `o^ [fec eZ b w`h te^l eZc kef^_`e[Z eh `o^ i[he`et^ � d�eh b Y jj _[[fkeZd`^hdf^ v dk^ kev ^Zhe[Z j^hh [Z `o^ _[[fkeZd`^ [g `o^ _dv ^fd ijdZ^ b �o^ [\] ^_` eZ `o^ l eZk `mZZ^j
eh f[`d`^k dZk `fdZhjd`^k b �[ a d �qkev ^Zhe[Zdj i[eZ` eZ `o^ v[k^j f^g^f^Z_^ gfdv ^ eh rfh` f[`d`^k
dj[Zc `o^ dZcj^h � � � dZk � a djh[ xZ[lZ dh ie`_o a udl dZk f[jj loe_o _[ff^hi[Zk `[ f[`d`e[Zh
dj[Zc `o^ � � � � � d�^h a f^hi^_`et^jub w` eh `o^Z `fdZhjd`^k \u `o^ t^_`[f � � ��� � �� � �� � b �o^ `[`dj
`fdZhg[fv d`e[Z gf[v d t^_`[f � � eZ [\] ^_` hid_^ `[ � � eZ _dv^fd hid_^ `omh \^_[v^h

� � � � �� � � � � � ���� ��� � � ���

��



lo^f^ `o^ �qv d`fe_^h ��� df^ f[`d`e[Z vd`fe_^h g[f `o^ dZcj^h � � � � � a cet^Z \u
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Y i[eZ` � � � �� � � � � � eh if[] ^_`^k [Z `o^ � � � ijdZ^ �^~metdj^Z` `[ `o^ _dv ^fd hid_^� d__[fkeZc`[
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Y ie_`mf^ [g `o^ ke�^f^Z` `ui^h [g _[[fkeZd`^h eh c et^Z eZ yecmf^ �� b y[f d h^` [g i[eZ`h [Z `o^ hdv ^

t

vc

vo

vp

y =1

x

z

y

α,β,ω

yecmf^ �} �o^ ke�^f^Z` _[[fkeZd`^h
[\] ^_` `o^ dZcj^h � a � a � dZk `o^ `fdZhjd`e[Z t^_`[f � df^ `o^ hdv ^ �eg `o^ \[ku eh mZk^g[fv ^k�[f h`fe_`ju f^jd`^k �eg `o^ \[ku eh djj[l^k `[ k^g[fv eZ d idf`e_mjdf ldu� b �o^f^g[f^ a � a � a � dZk �
_dZ \^ g[mZk gf[v `o^ if[] ^_`e[Z eZg[fv d`e[Z [g d jdfc^ ^Z[mco Zmv\^f [g i[eZ`h b
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�o^ `[`dj Zmv\^f [g mZxZ[lZh eh � a h[ d v^dhmf^v ^Z` [g `o^ `of^^ i[eZ`h �� � � 
� � � �� � � 
� � dZk�� � � 
� � ho[mjk cet^ d h[jm`e[Z b s[l^t^f a `oeh h[jm`e[Z ho[mjk \ ^ f^dj dZk mZe~m^ b n^ l ejj eZt^h`eq
cd`^ lo^`o^f hm_o d h[jm`e[Z ^� eh`h b
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�eZ_^ Z[`oeZc eh xZ[lZ d ife[fe d\[m` `o^ i[he`e[Z dZk [fe^Z`d`e[Z [g `o^ [\] ^_` a `o^ [Z jueZg[fv d`e[Z d\[m` `o^ i[eZ`h eh `o^ keh`dZ_^ \^`l^^Z `o^v eZ [\] ^_` hid_^ b �eZ_^ `o^ f[`d`e[Z dZk
`fdZhjd`e[Z `fdZhg[fv d`e[Zh df^ mZ e`dfua `o^h^ keh`dZ_^h f^v deZ `o^ hdv^ eZ _dv ^fd hid_^ b �[ l^
l ejj mh^ `o^ keh`dZ_^h `[ k^`^fv eZ^ `o^ �qkev ^Zhe[Zdj i[he`e[Z [g `o^ i[eZ`h eZ _dv^fd hid_^ a dg`^f
loe_o `o^ f[`d`e[Z dZk `fdZhjd`e[Z idfdv ^`^fh _dZ ^dheju \ ^ k^km_^k b
yf[v `o^ [\h^ftd`e[Z [g `o^ i[he`e[Z �� � � 
 � � [Z `o^ _dv ^fd [g d i[eZ` a e` eh _j^df `od` a eZ _dv ^fdhid_^ a `o^ i[eZ` vmh` je^ [Z d jeZ^ idfdv ^`^feh^k \u � �
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�o^h^ ^~md`e[Zh k^h_fe\ ^ _mft^h eZ `o^ �q� ijdZ^ b �o^ hodi^ [g `o^h^ _mft^h k^i ^Zkh [Z `o^
idfdv^`^fh } g[f d c^Z^fdj ~mdkfd`e_ ^~md`e[Z [g `o^ g[fv �� � � 
�� � �� � � �� � �� � � a `o^ hecZ[g `o^ ~mdZ`e`u � � 
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−
��� k^`^fv eZ^h lo^`o^f `o^ _mft^ eh oui^f\[je_ a idfd\[je_ [f ^jjei`e_ eZ

Zd`mf^ b wg { eh i[he`et^ a `o^ _mft^ eh d oui^f\[jd a eg { eh �^f[ a e` eh d idfd\[jd dZk eg { eh Z^cd`et^ a`o^ _mft^ \^_[v ^h dZ ^jjeih^ b w` eh _j^df `od` ^~md`e[Z ���� djlduh k^h_fe\^h d oui^f\[jd � g[f
^~md`e[Z ���� a `oeh k^i ^Zkh [Z `o^ idfdv ^`^fh a dj`o[mco l^ _dZ hdu l e`o _^f`deZ`u `od` e` l ejj \ ^d oui^f\[jd lo^Z ��� ≥ � �� bwZ c^Z^fdj a `o^h^ `l[ ^~md`e[Zh ���� dZk ���� ue^jk g[mf �i[hhe\ju k^c^Z^fd`^� h[jm`e[Zh b wg `o^f^df^ _[vij^� h[jm`e[Zh a `o^u l ejj djlduh \^ eZ idefh [g _[vij^� _[Z]mcd`^h a heZ_^ djj _[^� _e^Z`h [g`o^ ^~md`e[Zh df^ f^dj b Y f^djql[fjk h[jm`e[Z eh f^dj � `o^f^ vdu \^ � a 	 [f � f^dj h[ jm`e[Zh b �oeh
v ^dZh `od` `o^ h[jm`e[Z [g `oeh if[\j^v l e`o `of^^ v dfx^fh eh Z[` mZe~m^ b
n^ l ejj _jdfegu `oeh l e`o dZ ^�dvij^ } �dx^ d `fedZcj^ l e`o e`h _[fZ^f i[eZ`h d` � �� � �−�� � �−�� � � �� ��
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� l[mjk h`ejj \ ^ `o^ hdv ^ b �o^h^ h[jm`e[Zh df^ `l[ [g `o^ g[mf i[hhe\j^ h[jm`e[Zh l e`o`o eh `fedZcj^ dZk `o^h^ if[] ^_`e[Zh bwZ [fk^f `[ mZe~m^ju k^`^fv eZ^ `o^ h[jm`e[Z a d g[mf`o v dfx^f eh Z^_^hhdfub YkkeZc d g[mf`ov dfx^f f^hm j`h eZ dZ [t^fqk^`^fv eZ^k if[\ j^v b wZ `o^ d\h^Z_^ [g ^ff[fh `oeh mZ e~m^ju r�^h `o^

h[jm`e[Z �lo^Z ^ff[fh df^ if^h^Z` [Z^ odh `[ v eZev e�^ h[v^ v^dhmf^ [g `o^ `[`dj ^ff[f a h^^ `o^
Z^�` h^_`e[Z � b �o^ g[mf`o v dfx^f ho[m jk Z[` \^ [Z dZ ^kc^ [g `o^ [fec eZdj `fedZcj^ � `o^Z a `o^
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hdv ^ if[\j^v h _dZ [ __mf b wZ Z^dfju djj [`o^f _dh^h a `o^ g[mf`o v dfx^f mZe~m^ju k^`^fv eZ^h `o^
h[jm`e[Z b n^ l ejj _[Zhek^f `o^ g[jj[l eZc g[mf v dfx^fh eZ [\] ^_` hid_^ } � �� � �

−
�� � �� � � ��� � � �� ��� �� �−� �� � � ��� � � �� � �� � � ��� � �� � dZk � �� � �−�� � �� � � �� � b �o^u df^ f[`d`^k dj[Zc � � −

� �� � � � � �	dZk � � � �� dZk `fdZhjd`^k dj[Zc �� � 	 � � � eZ`[ _dv ^fd hid_^ b �l[ `fedZcj^h df^ _[Zh`fm_`^k gf[v`oeh �
4� _[Zheh`h [g � �� � � �� dZk � �� a dZk 4� _[Zheh`h [g � �� � � �� dZk � �� b �o^ if[_^kmf^ k^h_fe\^kd\[t^ eh diije^k `[ k^`^fv eZ^ `o^ _mft^h k^h_fe\^k \u ^~md`e[Zh ��� dZk �
 � g[f ^d_o `fedZcj^ b y[f\[`o `fedZcj^h a `o^ _mft^h df^ oui^f\[jdh b yecmf^h �� dZk �� ho[l `o^ _mft^h g[f f^hi ^_`et^ju

4�dZk
4� b �[`o `fedZcj^h ue^jk 	 h[jm`e[Zh �_f[hhqh^_`e[Zh [g `o^ _mft^h� b
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yecmf^ 	 } �^j^tdZ` i[f`e[Z [g _mft^h [g 4�
�fedZcj^ 4� ue^jkh f^dj h[ jm`e[Zh d` �� � � � � �� �
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��� � � `o^h[jm`e[Zh g[f

4� df^ d` �� �� � � �� ���

	 � � ��� ��	� dZk �� ��	�� �� � ��	���� b wZ \[`o _dh^h a � ehk^rZ^k dh �� �� � a h[ `o^ h[jm`e[Zh g[f loe_o � eh ^~mdj df^ `o^ h[jm`e[Zh eZ loe_o `o^ _dj_mjd`^k � ��eh d` `o^ hdv^ i[he`e[Z eZ \[`o `fedZcj^h b �o^ _dj_mjd`^k � �� eh djh[ `o^ hdv ^ eZ \[`o `fedZcj^h bn o^Z `o^ i[he`e[Zh [g `o^ v dfx^fh eZ _dv ^fd hid_^ df^ xZ[lZ a `o^ _[ff^hi[ZkeZc f[`d`e[Zv d`fe� dZk `fdZhjd`e[Z _dZ \^ ^dheju _dj_mjd`^k a dZk `o^ f[`d`e[Z dZcj^h � � � � � dZk `o^ `fdZhjd`e[Zt^_`[f � df^ ^~mdj `[ `o^ f^dj tdjm^h �mi `[ ��
−� � b
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�o^ v^`o[k [g �Z[ZjeZ^df� j^dh` h~mdf^h ��� _dZ \^ mh^k `[ f^_[Zh`fm_` gf[v [\h^ft^k kd`d [Z^ [f
v[f^ idfdv ^`^fh a eZ idf`e_mjdf lo^Z `o^f^ eh v [f^ kd`d `odZ idfdv ^`^fh b �^` � \^ d v di `od`
v dih `o^ idfdv ^`^fh �� � � � � � � � a dZk `o^ vdfx^f i[he`e[Zh eZ [\] ^_` _[[fkeZd`^h � � `[ `o^ _dv ^fd
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� �} \^ `o^ kd`d b n^ Z[l`fu `[ rZk �� � � � � � � � `od` v eZev e�^ `o^ h~mdf^k ^ff[f a e b^ b `o^ h~mdf^k ke�^f^Z_^ [g [\h^ft^k dZk
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�[`^ `od` `o^ j^dh` h~mdf^h v ^`o[k `f^d`h djj kd`d [Z ^~mdj g[[`eZc a mZ jex^ `o^ v ^`o[k [g `o^ if^qte[mh h^_`e[Z lo^f^ l^ h[jt^k mheZc `of^^ kd`d i[eZ`h dZk `o^Z mh^k `o^ g[mf`o i[eZ` `[ k^`^fv eZ^loe_o [g `o^ h[jm`e[Zh ldh `o^ _[ff^_` h[jm`e[Z b �o^f^g[f^ `o^ j^dh` h~mdf^h v ^`o[k eh if[\d\ju d
\^``^f ldu [g k^djeZc l e`o `o^ kd`d b�o^ v ^`o[k ldh eZt^Z`^k \u `o^ gdv[mh �^fv dZ v d`o^v d`e_edZ z by b �dmhh lo[ mh^k e` `[
k[ d c^[k^he_ hmft^u l e`o d jdfc^ if^_ehe[Z b s^ xZ^l `od` k[eZc ] mh` ^Z[mco v^dhmf^v ^Z`h l[mjkf^hmj` eZ dZ ^ff[f `od` ldh gdf `[[ jdfc^ a h[ o^ odk v dZu v^dhmf^v ^Z`h k[Z^ dZk mheZc `o^ v ^`o[kj^dh` h~mdf^h `o^ eZketekmdj ^ff[fh l[mjk dt^fdc^ [m` bwZ [fk^f `[ v eZ ev e�^ `oeh ^ff[f gmZ_`e[Z � a [Z^ h^j^_`h d hme`d\j^ h`df`eZc i[eZ` dZk g[jj[l h`o^ 	id`o [g h`^^i^h` k^h_^Z`
 k[lZ `[ d v eZevmv b wZ c^Z^fdj hm_o d gmZ_`e[Z vdu odt^ v dZu
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yecmf^ � } �o^ fd`e[ [g `o^ ^ff[fh k^i^Zkh [Z `o^ te^l dZcj^ � b

v eZ ev d a dZk `oeh if[ _^hh l ejj _[Zt^fc^ `[ d v eZ evmv `od` eh _j[h^ `[ `o^ h`df`eZc i[eZ` b wg l^ odt^d c[[k h`df`eZc i[eZ` e` eh d t^fu ^� _e^Z` v ^`o[k b wZ [mf _dh^ l^ `dx^ vdZu ev dc^h i ^f h^_[Zk adZk `o^ idfdv ^`^fh gf[v `o^ if^te[mh ev dc^ l ejj v [h` jex^ju \^ d c[[k h`df`eZc i[eZ` b �o^f^g[f^l^ `oeZx e` eh t^fu evi[f`dZ` `[ mh^ `o^ eZg[fv d`e[Z gf[v `o^ if^te[mh ev dc^ b
� heZc `o^ v d`o^vd`e_dj `o^[fu [Z^ ho[mjk eZt^h`ecd`^ lo^Z `o^ j^dh` h~mdf^h v ^`o[k _[Zt^fc^h`[ `o^ _[ff^_` v eZevmv eZ d f^dh[Zd\j^ `ev ^ b �oeh k^i^Zkh [Z `o^ \ ^odte[f [g `o^ gmZ_`e[Z � b w`

eh djh[ i[hhe\j^ `[ [\`deZ dZ ^h`ev d`^ g[f `o^ ^ff[fh eZ `o^ f^hm j`eZc i[he`e[Z dZk [fe^Z`d`e[Z b n^odt^ Z[` l[fx^k `oeh [m` b
� heZc h`dZkdfk vd`o^v d`e_dj h[g`ldf^ hm_o dh � d`o^vd`e_d a � dij^ [f � d`jd\ e` eh Z[` ke� _mj``[ evij^v ^Z` `o^ v^`o[k b n^ mh^k � d`o^vd`e_d `[ _dj_mjd`^ d g^l ^�dvij^h b n^ rfh` kek

^�i^fev ^Z`h l e`o � v dfx^fh b wZ `oeh _dh^ `o^ Zmv\^f [g kd`d ^~mdjh `o^ Zmv\^f [g mZxZ[lZh
�h[ `o eh eh Z[` f^djju j^dh` h~mdf^h a \m` e` eh ^~md`e[Z h[jteZc dZk `o^ v eZevmv tdjm^ [g `o^ ^ff[f
ho[mjk \ ^ �^f[ � b n^ odt^ h^^Z d\[t^ `od` `o^f^ df^ eZ c^Z^fdj g[mf i[hhe\j^ h[jm`e[Zh eZ `oeh _dh^ bwg `o^h^ df^ l^jj h^idfd`^k a dZk `o^ h`df`eZc i[eZ` eh hm� _e^Z`ju _j[h^ `[ `o^ _[ff^_` h[jm`e[Z `o^Z`o^ djc[fe`ov _[Zt^fc^h eZk^^k `[ `o^ _[ff^_` h[jm`e[Z b |Z `o^ [`o^f odZk a lo^Z `o^ h`df`eZci[eZ` eh `[[ gdf dldu gf[v `o^ _[ff^_` h[jm`e[Z a l^ [\`deZ d lf[Zc dZhl^f b Y jh[ `o^f^ l^f^ _dh^hlo^f^ `o^ _[Zt^fc^Z_^ ldh f^jd`et^ju hj[l a loe_o if[\d\ju _[ff^hi[Zk^k `[ ^e`o^f `o^ he`md`e[Z [g`l[ v eZev d _j[h^ `[ ^d_o [`o^f a [f d k^c^Z^fd`^ v eZ evmv bYg`^f `od` l^ kek ^�i^fev ^Z`h l e`o g[mf v dfx^fh a lo^f^ `o^ g[mf`o v dfx^f ldh Z[` eZ `o^ ijdZ^
k^`^fv eZ^k \u `o^ [`o^f `of^^ b wZ `o^ ^�dvij^h l^ kek a `o^ djc[fe`ov _[Zt^fc^k `[ `o^ _[ff^_`h[jm`e[Z b
w` eh i[hhe\ j^ `[ ^h`ev d`^ `o^ ^ff[f eZ `o^ f^hm j` km^ `[ ^ff[f eZ `o^ [\h^ft^k kd`d a heviju

\u i^f`mf\ eZc `o^ _[ff^_` kd`d l e`o h[v ^ �dmhhedZ ^ff[f a dZk `o^Z _[vidfeZc `o^ idfdv ^`^fh[\`deZ^k gf[v `oeh kd`d l e`o `o^ _[ff^_` idfdv ^`^fh b wZ gd_` l^ vdu `dx^ d h^` [g i ^f`mf\ ^k kd`d a
dZk `o^Z j[[x d` `o^ h^` [g idfdv ^`^fh `od` eh [\`deZ^k a dZk `o^ hodi^ [g `oeh h^` eZke_d`^h lod`
kef^_`e[Zh df^ h^Zhe`et^ `[ ^ff[fh b
n^ mh^k `oeh if[ _^kmf^ `[ _[vidf^ `o^ ^ff[f eZ `o^ _dv ^fd kef^_`e[Z l e`o `o^ ^ff[f eZ `o^

kef^_`e[Zh i ^fi ^Zke_m jdf `[ `o^ _dv ^fd kef^_`e[Z b n^ ^�i^_` `od` `o^ fd`e[ [g ^ff[f eZ _dv ^fd
kef^_`e[Z dZk i^fi ^Zke_mjdf `[ e` eh diif[� ev d`^ju `o^ `dZc^Z` [g `o^ te^l dZcj^ � �h^^ yecmf^ ����[ `^h` `oeh l^ im` d `fedZcj^ l e`o _[[fkeZd`^h �−�� � � � � � �� � � � 	� � ��� � � �� d` i[he`e[Z �� � 	 � � � f^hi b�� � 	� � � � b �o^ ^ff[f _j[mkh km^ `[ d �dmhhedZ i^f`mf\d`e[Z [g `o^ kd`d l e`o � � � ��	 f^hi b
� � � ���	 df^ cet^Z eZ yecmf^ �� b wZ `o^ rfh` ie_`mf^ `o^ fd`e[ [g ^ff[fh eZ � � � _[[fkeZd`^h eh
diif[� ev d`^ju �a eZ `o^ h^_[Zk e` eh diif[� ev d`^ju �� a eZ \[`o _dh^h e` eh diif[� ev d`^ju 	 `dZ � b
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no^Z k^rZeZc `o^ if[\j^v d\[t^ `o^f^ df^ d Zmv\^f [g dhi^_`h `od` l^ kehf^cdfk^k bn o^Z `o^ [\] ^_` eh k^g[fv ^k e` eh Z[` _j^df lod` ho[mjk \ ^ _djj^k `o^ i[he`e[Z dZk [fe^Z`d`e[Z
[g `o^ [\] ^_` b �oeh eZ`f[km_^h dZ ^ff[f b Y jh[ l^ vdu ldZ` `[ k^`^fv eZ^ `o^ dv[mZ` [g k^g[fv d`e[Z
[g `o^ [\] ^_` b n^ hmcc^h` `o^ g[jj[l eZc diif[d_o `[ `oeh if[\j^v b �o^ v dfx^f i[he`e[Z eZ `o^[\] ^_` gfdv^ l ejj Z[l k^i^Zk [Z `o^ k^g[fvd`e[Z b n^ dhhmv ^ `od` `o^ i[he`e[Z [g `o^ v dfx^f _dZ
\^ idfdv ^`fe�^k \u h[v ^ k^g[fvd`e[Z idfdv ^`^f � a
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yecmf^ � } �^_[Zh`fm_`^k � � � `fdZhjd`e[Z idfdv ^`^fh l e`o �dmhhedZ ^ff[fh eZ `o^ kd`d b

wZ c^Z^fdj lo^Z h^t^fdj `ui ^h [g k^g[fv d`e[Z df^ i[hhe\j^ l^ Z^^k � idfdv ^`^fh � � �� � � � � � � �� � b�[l `o^ j[ _d`e[Zh eZ `o^ _dv ^fd te^l k^i^Zk djh[ [Z `o^ idfdv ^`^f �
�� � � 
 � � � � �� � � � � � � � � � ���� �

� heZc `o^ j^dh` h~mdf^h djc[fe`ov l^ _dZ djh[ k^`^fv eZ^ � b �oeh ek^d odh \ ^^Z `^h`^k mheZc[mf � d`o^v d`e_d Z[`^\[[x a eZ `o^ he`md`e[Z [g [Z^ i[eZ` \^eZc kehijd_^k eZ � qkef^_`e[Z b wZ `o^^�dvij^h l e`o g[mf v dfx^f i[eZ`h a [Z^ [g loe_o ldh kehijd_^k km^ `[ dhhmv ^k k^g[fv d`e[Z a `o^
kehi jd_^v ^Z` _[mjk \ ^ f^_[Zh`fm_`^k a dh j[Zc dh e` eh Z[` eZ _dv ^fd kef^_`e[Z �dh [Z^ l[mjk ^�i^_`� bYZ[`o^f if[\j^v eh `[ v d`_o `o^ [\h^ft^k v dfx^fh l e`o `o^ v dfx^fh [Z `o^ [\] ^_` b �oeh
eh _[vije_d`^k \u `o^ gd_` `od` h[v ^`ev^h vdfx^fh v du \^ [m` [g `o^ te^l [g `o^ _dv ^fd a g[f
eZh`dZ_^ \ ^_dmh^ `o^u df^ [Z `o^ \d_xhek^ [g `o^ [\] ^_` [f \^_dmh^ `o^u df^ o ekk^Z \u dZ [`o^f
idf` [g `o^ [\] ^_` b wZ dkke`e[Z a `o^f^ v du \^ himfe[mh [f mZk^`^_`^k v dfx^fh b n^ hmcc^h` `[mh^ `o^ eZg[fv d`e[Z [g `o^ if^te[mh ev dc^ `[ h[jt^ `oeh if[\j^v b yf[v `o^ if^te[mh ev dc^ `o^j[_d`e[Z [g `o^ ke�^f^Z` v dfx^fh eh diif[� ev d`^ju xZ[lZ a dZk gf[v `oeh eZg[fv d`e[Z [Z^ _dZ [\`deZ
eZg[fv d`e[Z d\[m` `o^ v d`_oeZc [g `o^ v dfx^fh b Y jh[ [Z^ _dZ k^`^fv eZ^ loe_o v dfx^fh df^ jex^ju`[ kehdii^df [m` [g `o^ te^l b
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yeZdjju l^ hmcc^h` d g^l `o eZch `od` _[mjk \ ^ evi[f`dZ` eZ ^�`^ZkeZc `oeh l[fx b |Z^ i[hhe\j^^�`^Zhe[Z eh `o^ mh^ [g vmj`eij^ _dv ^fdh b
�^_[Zkjua l^ v^Z`e[Z `o^ k^`^_`e[Z [g ^kc^h dZk _[fZ^fh b wg `od` _[mjk \ ^ dm`[vd`^k `o^Z`o^f^ l[mjk \^ Z[ Z^^k `[ d``d_o dZu v dfx^fh `[ `o^ [\] ^_` b
Y `oefk `oeZc `[ k[ l[mjk \^ eZt^h`ecd`eZc `o^ je`^fd`mf^ g[f f^hmj`h [Z hev ejdf if[\j^v h b n^_[mjk `oeZx [g c^[k^hua f^v[`^ h^ZheZc a v[`e[Z _di`mfeZc b
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