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AOGR CBCDE B GCDR B RDD GEFBRRGEB F FDREEGCNGJH J G HKEFDJHGE CEJCBBBNGJH NOEJKBO EJFGD DHRGJHNHJ EEJRRGHBR JG D FDENEJHGE DHDEBQ FDCD FR L IJFGD DHRGJH NHJ EEJRRGHBR BED NOD RGDC FDRN DHDEBQ
FDCD F EEJRRGHB R V HOGEO BJDEN NOD KJEH LMCCDHODGD DE BCCEJN GD BNGJH GH NOD ODEJNO JEFDE NDED L
AOD D JFD F HD RNKFQ GR B NHJLFDCD F PEOE QJFGHBDE DRKBNGJH H GNO B SBC FBEGBH BR T GHDNGE JCDEBNJEBHF B D BNEGNLCB FKDF FGHDBE CJNDHNGB F V HOJRD DGBDHCB FKDR EEJRR V GG NOD NHJ HKEFDJHGE EJJEFGHBNDRDRKB F ODEJ L UD FGREKRR NOD EBRD J G HD FFLFJ EB FGODF GHGNGB F FBNB BHF JVNBGH B FDREEGCNGJH J G NOD
HBCDGKHENGJH WR NHJLREB FDF U GBHDE D DBRKED BHF J G NOD HDBT FGD GN J G GNR CJRGNGJH FDHRGNQV HOGEOGR CB FGF BFJVB FFQ GH NGD D L
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Z [\ ]^_`a^bcb \d[_`ed_f g\hdiejaek` kl b kf\d^f_i gm`_b edh eh n eo\` pm a[\ aeb \cg\j \`g\`a
qd[i rkge`n\i \]^_aek`

st uv wx y z x{ |} wx ~ wx �� � y wx� � ���
�n`kie`n hj e` g\ni\\h kl li\\gkb � �\ _hh^b \ e`eae_f g_a_ wx� � �� �� �� ~ � �� � � �� _`g _ h\flc
_g� k e`a b kf\d^f_i � _b efak`e_` z x{ |} ak [_o\ _ ^`e]^\ hkf^aek`

wx �� � � � �� ~ � � �� �� ~ � ���
�l a[\ b kf\d^f\ dk`hehah kl �� \f\daik`h _`g �� `^df\e � ea[ �� � �� y � � a[\ b kf\d^f_i � _b efak`e_`
z x{ |} d_` p \ � ieaa\` _h

z x{ |} y � t�� � �� � z � ��� �~
� [\i\ � �� g\`ka\h a[\ �_jf_de_` _dae`n k` a[\  �� `^df\k`ed dk kige`_a\h � � [ef\ z � ��� � eh a[\
\f\daik`ed � _b efak`e_` _dae`n k` a[\  �� \f\daik`ed dk kige`_a\h ¡ z � ��� � g\j \`gh j_i_b \aied_ffm
k` a[\ `^df\k`ed dk kige`_a\h �� _`g dkb jieh\h a[\ \f\daik`h ¢ £ e`\aedh _h �\ff _h a[\ e`a\i_daek`
p \a�\\` \f\daik`h _`g `^df\e ¡ Z [\ hd_f\cj_i_b \a\i t ¤ � eh n eo\` pm t y ¥¦ � §¨ � � [\i\ ¦ � eh
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a[\ \f\daik`ed b _hh _`g ¨ a[\ _o\i_n\ b _hh kl a[\ b kf\d^f\ ¢h `^df\e ¡ �` a[\ lk ffk� e`n � �\ � eff
ha^gm a[\ feb ea

t � � ~ e ¡\ ¡ ¨ � � ��\ � eff dk`d\`ai_a\ k` _ dfkh\g h^ph\a �� ��� � kl a[\ \f\daik`ed hj \dai^b � �z � ��� ��� � [ed[ eh a[\
^`ek` kl a�k \en\`o_f^\h ���� ��� � � ea[ a[\ h_b \ b^faej fedeam � _`g � [ed[ eh ^`elkib fm ehk f_a\g
likb a[\ i\ha kl a[\ \f\daik`ed hj \dai^b ¡ Z [_a eh � a[\i\ eh _ dk`ha_`a � ¤ � � h^d[ a[_a

geha � �� ��� �~ � �z � ��� �� 	 �� ��� � � � � lki _ff �� � � �
� ��\ g\`ka\ a[\ hj \dai_f jik� \daek` kl z � ��� � _hhk de_a\g � ea[ �� ��� � pm � � ��� � _`g a[\ \�a\`hek`
ak � � �� �� ~ � � pm �� y 
 ����� � � ��� � ��� ¡ �l ��� ��� ������
� � � eh _ l_b efm kl `kib _fe�\g \en\`l^`dc
aek`h kl z � ��� � lki a[\ \en\`o_f^\h ���� ��� �� a[\` �\ d_` � iea\

�_` �� y ��� �
�� � � � �� ��� w� ��� ��� ��� � ��� � w y �w� ��
� � � � �� �� �
� ~ � �
 � !" �

Z [eh g\hdiejaek` kl � _` �� e`g^d\h _` ehkb \aim # � � _` �� � �� �� �
� ~ � �
 �¡ $k� � aeb \c
g\j \`g\`a %ki`c&jj\`[\eb \i a[\kim� _h d_iie\g k^a pm � ¡ qj k[` _`g q ¡ Z\^l\f e` '�� ( � n eo\h a[\
lk ffk� e`n � �l �\ d[kkh\ e`eae_f g_a_ wx� � �_` �� � ea[ )wx� )*+ y �� h^d[ a[_a �)t� � wx� )*+ �x,�eh _ p k^`g\g h\]^\`d\ � a[\` a[\ hkf^aek` wx kl a[\ b kf\d^f_i qd[i rkge`n\i \]^_aek` ��� d_` p \
_jjik� eb _a\g pm _ %ki`c&jj \`[\eb \i hkf^aek` b k g^fk _` \iiki kl kig\i t ¡ Z [_a eh � a[\i\ \� ehah
_ dk`ha_`a - ¤ � � h^d[ a[_a )wx �� � � wx./ �� �)*+ 0 - �� � 1� 1� t ~
lki _ff aeb \h � � � � � [\i\ wx./ �� � y # � \�j 2�s v

x z x./ 3 # wx� ¡ �l a[\ \en\`l^`daek`h �� ��� ���� d_`
p \ d[kh\` i\_fco_f^\g � a[\` a[\ %ki`c&jj \`[\eb \i � _b efak`e_` eh n eo\` pm

z x./ y � t�� � �� � 4 ��� �~ �� �
� [\i\ 4 ��� � eh _ j ka\`ae_f � � [kh\ o_f^\h _i\ �� 5 �� b _aied\h ¡ �` a[eh li_b \�ki£ � � _` �� eh
i\l\ii\g ak _h _` _ge_p_aed_ffm jika\da\g h^phj_d\ �678696:;< = eb j_hh_pf\ �¡ �\ _fhk `ka\ � a[_a
a[eh amj\ kl kph\io_aek` g_a\h p_d£ ak a[\ f_a\ �>��h _`g eh kien e`_ffm _hhen`\g ak ? ¡ %ki` �@ ¡ Ak d£ � _`g � ¡ &jj \`[\eb \i ¡
�l a[\ \en\`o_f^\h �� _`g �� _fhk h_aehlm a[\ n_jcdk`geaek` � a[_a eh el1� � ��� � � �� ��� � 1 � � lki _ff �� � � �
� ~
a[\` %ki`c&jj \`[\eb \i a[\kim h[k� h _n_e` _ge_p_aed g\dk^jfe`n p \a�\\` a[\ h^phj_d\h _hhk dec
_a\g � ea[ �� _`g �� � _`g a[\ a�kcf\o\f � _b efak`e_` �� � hjfeah e`ak a�k hd_f_i %ki`c&jj\`[\eb \i
� _b efak`e_`h � b k g^fk _` \iiki kl kig\i t ¡ �l a[\ ji\d\\ge`n n_jcdk`geaek` eh oek f_a\g � �\ [_o\
ak dk`heg\i a�k d_h\h � \ea[\i a[\ \en\`o_f^\h dikhh � e ¡\ ¡B C�� � � �
� � � � �C�� � y �� �C�� � �dikhhe`n ��

�



ki a[\m gk `ka dikhh � p^a d_``ka p \ h\j_i_a\g ^`elkib fm �_okeg\g dikhhe`n �¡ Aki n\`\ied dikhhe`nh
� ea[ b eb eb _f b^faej fedeam � � n\`\i_f hmb b \aim dk`heg\i_aek`h � _h d_iie\g k^a e` � ¡ � _n\gki` ¢h
b k`kni_j[ '��( � i\haieda a[\ dk geb \`hek` kl a[\ dikhhe`n b _`elk fg ak p \ k`\ � a�k � a[i\\ � ki �o\ �

dk geb� ��� ��� � � �
� � � � ��� � y �� ��� �� y �~ � ~   ~ ki � ��k geb \`hek` a�k � a[i\\ � _`g �o\ dikhhe`nh _�\da %ki`c&jj \`[\eb \i _jjik� eb _aek` e` a[\ �\ika[
kig\i a\ib ¡ Z [eh b \_`h � a[_a a[\i\ eh f\_ge`n kig\i \�d[_`n\ p \a�\\` a[\ \en\`hj_d\h _hhk de_a\g
ak �� _`g �� ¡ �` a[\ lk ffk� e`n � �\ � eff a^i` ak a[\ heb jf\ha b k g\f hmha\b h[k� e`n _ dk geb \`hek`
a�k dikhhe`n _`g ha^gm a[\ � en`\i b \_h^i\ _hhk de_a\g � ea[ eah hk f^aek` ¡ � \g^de`n a[\ `^df\k`ed
dk`�n^i_aek` hj_d\ � �
� ak � � � �\ ha^gm

st uv� x y � t�� � � � x � 4 �� �� x ~ � x �� � y � x� ~ �  �

� ea[ �� x� �x,� _ p k^`g\g l_b efm e` � � �� � ~ � � �� _`g 4 _ b _aie� co_f^\g j ka\`ae_f kl a[\ lkib

4 �� � y �� � ���� �� � 	 ~ � � � � �

Z [\ � _b efak`e_` � x+
� � � � 4 �� � eh _` \hh\`ae_ffm h\flc_g�k e`a kj\i_aki k` �� �� � ~ � � �� _`g �\

[_o\ _ ^`e]^\ hkf^aek` � x � � �� ~ �� �� � ~ � � ��¡ Z [\ j ka\`ae_f ¢h \en\`o_f^\h 
 1� 1 dikhh lki � y �
_h g\jeda\g e` a[\ �n^i\ p \fk� � � [ed[ jfkah 
 1� 1 o\ih^h � � _`g �� ¡
Z [\ b _a[\b _aed_f _`_fmheh kl a[\ _p ko\ b k g\f
hmha\b [_h p\\` e`eae_a\g pm � ¡ � _n\gki` e`'��( ¡ � eh i\h^fa g\hdiep\h a[\ \okf^aek` kl a[\
hkf^aek` � x eah\fl � n eo\` hj \de_f e`eae_f g_a_ � hk
d_ff\g h\b ecdf_hhed_f �_o\ j_d£\ah ¡ � \d\`afm�
a[\ � iha _^a[ki _`g � ¡ � �\i_ig '
( [_o\ ha^gc
e\g dk g eb \`hek` a�k dikhhe`nh likb _ � en`\i
b \_h^i\h ¢ j ke`a kl o e\� ¡ Z [\ei b \a[k g _jc
jfe\h ak n\`\i_f e`eae_f g_a_ _`g dko\ih � _b efc
ak`e_`h kl a[\ lkib z � �� ~ t� � � � ea[ hmbp kf
z �� ~ � � y � �� � � 4 �� �� � � �� �� � ~ � �¡
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� \i\ � �\ _eb _a _jjfme`n a[\ei i\h^fa ak �\ffcfk d_fe�\g e`eae_f g_a_ _`g a[\ d_h\ � � [\i\ a[\
£ e`\aedh eh n eo\` pm _ �_jf_de_` � e ¡\ ¡ lki � �� � y 1� 1� §� ¡ Aki a[eh hj \de_f hea^_aek` � �\ � eff kpa_e`
_` _hmb jakaed g\hdiejaek` kl a[\ hkf^aek` � x �� �� � [ed[ eh o_feg � �;96 � �� 8� :8���� da^_ffm� �\ dk`heg\i lki _ l_b efm kl hk f^aek`h �� x �� ��x,� kl �  � a[\ � en`\i ai_`hlkib h

�� x� x ��� ~ � ~ � � y �
��� �� �� + \�j �s� � � � � x �� ~ � � t

� �	 � � x �� ~ � � t
� �	 �� ~

 



� [\i\ � � � _`g �� ~ � � � �
�� � y � � 5 � � ¡ qe`d\ � x �� ~ � � eh _ o\daki e` � � � a[\ � en`\i

ai_`hlkib eh _ [\ib eae_` b _aie� e` � � �� ¡ Z [\ l_b efe\h �� x �� ��x,� e`[\iea ^`elkib p k^`g\g`\hh
e` �� �� � ~ � � � lki _ff aeb \h � � � likb a[\ e`eae_f g_a_ ¡ Z [\i\lki\ � a[\ l_b efm �� x� x �x,� eh
p k^`g\g e` �� �� ~ � � �� �� � ~ � � �� ��� � [ed[ b \_`h

������ �� + �� x� x ��� ~ � ~ � � � �� ~ � � ���� ���� 0 -
lki _ff � � � _`g _ff � � � �� �� � ~ � � �� �¡ Z [^h � a[\i\ \� eha �\_£ �cfeb ea j ke`ah kl �� x� x �x,� e`
�� �� ~ � � �� �� � ~ � � �� �� ¡ Z [\h\ feb ea j ke`ah _i\ d_ff\g �8���	 ��6<
	�< � he`d\ lki ��\g aeb \h �
a[\m _i\ jkheaeo\ b _aie�co_f^\g � _gk` b \_h^i\h k` a[\ j[_h\ hj_d\ �

�� � ¡ �\ i\l\i ak '�� ( lki
_ dkb jf\a\ ai\_ab \`a kl a[\h\ b \_h^i\h ¡&`\ eb j kia_`a jikj \iam kl a[\ � en`\i b \_h^i\h � �� ~ �� eh a[\ei i\f_aek` ak a[\ jkheaek` g\`heam1� x �� ~ � � 1� ¡ �\a ^h dk`heg\i hkb \ ��\g aeb \ � � � ¡ �l a[\ l_b efm kl e`eae_f g_a_ �� x� �x,� eh
t �;<
8� �6:8�� � a[_a eh el

feb h^j
x� � � �� �� �� 1 �� x� �� � 1� �� ������ � ~

a[\` �� x �� ��x,� e`[\ieah a[eh jikj \iam _h �\ff � h\\ a[\ jik kl kl �kikff_im � e` q\daek` � ¡ �k^n[fm
hj \_£ e`n � tckhdeff_ae`n l_b efe\h [_o\ li\]^\`de\h kl khdeff_aek`h � � [ed[ _i\ kl kig\i f\hh ki \]^_f
a[_` �§t ¡ A^ia[\ib ki\ � _h e` '>( � n eo\` tckhdeff_aek` � a[\ �\_£ feb ea j ke`ah kl � 1� x �� ~ � � 1� �x,�e` � � �� � ~ � � � d_` p \ g\hdiep \g pm � en`\i b \_h^i\h � �� ~ �� kl �� x �� ��x,� o e_

� � feb
x� � 1 � x �� ~ � � 1� y �� +� �� �� �� ~ � ~ �� ��� �� �

�` a[\ lk ffk� e`n � �\ � eff j \ilkib _ 
;�� ��:� ha^gm kl a[\ \okf^aek` kl � en`\i b \_h^i\h _hhk de_a\g
� ea[ hkf^aek`h ak �  �� _hh^b e`n hj \de�d e`eae_f g_a_ ¡ Z [\ i\_g\i � eff �`g ji\deh\ _hh^b jaek`h _`g
ha_a\b \`ah e` q\daek` � � Z [\ki\b � ¡ Aki \�_b jf\ � k^i i\h^fa _jjfe\h ak e`eae_f g_a_ b edikfk d_ffm
fk d_feh\g k` _ h\a � � kl a[\ lkib

� � y ��� ~ � � � �
�� � � 1 � 1y � ~ � y � �

� ea[ i_ge^h � ¤ � � � [ed[ b \_`h

 � � ��� ��
�� � 	� � ~ � � �� � � �� �� + �� x� x� ��� ~ � � � �� ~ � � ���� ��

x� � � �
Z [^h � �� x� �x,� dk`d\`ai_a\h _hmb jakaed_ffm k` _ deidf\ e` jkheaek` hj_d\ _`g [_h _hmb jakaed_ffm
\]^_f jkheaek` _`g b kb \`a^b ¡ ? ki\ko\i � �\ _hh^b \ a[_a �� x� �x,� eh tckhdeff_ae`n _`g fk d_feh\g
k` a[\ \en\`hj_d\ _hhk de_a\g � h_m� � ea[ a[\ \en\`o_f^\ � 1� 1 kl 4 �� �¡ Aki \�_b jf\ � �\ h^jjkh\

!" �� �� x� �� � ��
x� � �

�



haik`nfm e` � � �� � ~ � � �� � [\i\ !� �� � y �
�

��g 
 4 �� �§ 1� 1� g\`ka\ a[\ hj \dai_f jik� \dakih kl 4 �� �
_hhk de_a\g � ea[ 
 1� 1¡ � hh^b e`n a[\h\ e`eae_f g_a_ � a[\ hkf^aek` �� x �� ��x,� ha_mh fk d_feh\g k` a[\
b k g\ jf^h ^`aef ea [eah a[\ dikhhe`n b _`elk fg �� y �� ¡ �a a[\ dikhhe`n � �\ kph\io\ _ �_`g_^c�\`\i
\�d[_`n\ p \a�\\` a[\ \en\`hj_d\h � _`g �� x �� ��x,� � eff p \ fk d_feh\g k` p ka[ b k g\h ¡ &^i _`_fmheh �
� [ed[ eh h^b b _ie�\g f_a\i k` e` q\daek` � � Z [\ki\b � � i\h^fah e` a[\ lk ffk� e`n g\hdiejaek` kl a[\
�\_£ feb ea kl a[\ j kheaek` g\`heam lki _ff aeb \h ¡

������� � 	�: �� x� �x,� 9� 9;
�7�7 8� � � �� � ~ � � �� t �;<
8� �6:8�� � � 8
	; �;
6 � �� �;
6 �8<�7 ;� � � �6�7 �;
6 �8<�7 ;� :
 � � ;7� � �
< � 	�: �� x �� ��x,� 9� 6 � 6� 8�� ;� <; �
 :8;�< ;� �
� � 8��� :
 � 8� 8:86 �76:6 �� x� �x,� � �� 7��;:� - y � � §� � � 6�7 

;;<� 6 <� ;;:
 � 
;��6
:�� <
��;	:�7 � 
�
:8;�
w � ��� 2�� � � � � 1� 1 ¤ - � ~ � 3 � �
 �� � � 
6��

feb
x� � �� + w �� � 1 !� �� �� x �� ~ � � 1� �� y �

� ;	 6 � � :8��< � � � � � ;	�;��	� :
 �	� �� 8<:< 6 �;<8:8��� 8�
	�6<8�� <��
��
� ��� �� �� � 8:
 �� � ��6< � � �� � 6 <��
��
� ��� �� �� ;� �;<8:8�� �67;� � �6<
	�< ;� � � � 6�7 6 <��
��
� ��� �� �� 8�
� �� ~ � � �� <


 :
6:

feb
x� � �� + w �� � 1 !" �� �� x �� ~ � � 1� �� y �

��
�� �� � w ��
 �� �� � �
 ��� �

� ;	 � � ��� " � ~ �� �� � � � � � �
 �	� �" � y � �
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