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���������
�����6�!� �!�������£���
�����
	�����	 �
����������������	�
��
��"��������&%('

��� �
	�� � � p�L�vd`avJUZL�lXvdlmR/ehLETC^�L�WVL�l�REemcJW ^x`$^�w�LATJY1e L���v,R�l�UVLETd]�L/eXehcJl Wb`�]�YCTdeo^�lmc;]±^mUZY\T�w�
 cJT L�T��
�:UZlmYCTJTJLEKMLET1^XwJLAvJlmYC[\lx`aK�KA`$^�UVYCT�v,Y\cJlXWZLAWZ`\TJ[C`\[\LM��Y\T;]±^mUZY\TdTJL�W�}������_Ya^ml�LA`avJvdlmY�]xGJLAemL���Y\Tdw�L
emcJl Wb`6l�R�c�^�UVWZUbem`\iJUVWZUV^mR\���!YCcde w�R�l�UZ�\Y\T;eqw�LA]�Y\K�vJUZWZ`a^mL�cdl�e w�Rhn���L���UZeh^�`\TC^xe w�LEeSY\cJ^mUZWZeXj1cJU�`CememUZeh^mLET1^
W�
 c�^mUZWVUbe�`$^mLEcJl�wd`aTde¨WVLsw�R��CL�WZY\vJv,L�K�L�T1^�wJL�vJl�Y\[Cl�`\KMK�L/ef}����$}��AR�^�`aT1^
cJT�Wb`aTJ[1`a[\L
��YClh^�L�K�L�T1^¨^og:v,R\¡
emY\T�`aWZ[\Y\l�UV^mGJK�L�wJL�^og:vd`\[\L�gHnoYCcJL�cdT�l��\WZL�UZKMv,Y\lm^�`\T1^E�9u!UZTdehU:TJYCcde�vJlmYCv;Y1ehYCTde¨wJU��­R�l�L�T1^�e
YCc�^mUZWZe9j1cJU
K�YCTC^�lmLET1^�]�YCKMK�LETC^�WVL/e�UZT���Y\l�KA`$^�UVYCTde�w�L_^og1v;`a[\L�v,L�cd�\L�T1^���^ml�L!c�^�UVWZUbehRELEeswJ`aTde�cJT�LET1�:UZlmYCTJTJLEKMLET1^
wJLSvdlmYC[\lx`aK�KA`$^mUZY\T¨�
� ¯ �/� ¬ ��� � � }���¡:Wb`aTJ[1`a[CL���Y\Td]�^mUZY\TJTdL�W½¡�L�T:�:UVl�Y\TJTdL�K�L�T1^swJLqvJl�Y\[Cl�`\K�K�`a^mUZY\Tf¡CUVTJ��R�l�L�Td]�LSw�Lq^og:v;L
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FHGdUZe�vd`av,L�l
vJl�LEemL�T1^�e�Y\cdl�L��:v,L�l�UZKMLET1^�UZT�iJcJUZWbw�UVTd[S`_vJlmYC[\lx`aK�K�UVTd[�L�T:�:UVl�Y\TJK�LETC^¨��Y\l�}����\tqcJl
UVTdU��
^�UZ`\WdK�Ya^�UV�$`a^mUZY\TA�H`\e9^�YXcJTdw�LEl�eh^�`\TdwM^mY���G;`$^�L��1^�L�T1^�`XvdlmYC[\lx`aK�K�UVTJ[SL�T:�:UZlmYCTJK�L�T1^�]�YCcJWZw�i,L�TdL�)J^
��l�Y\K ehYCKMLHY\�d^mGdL!]xGd`alx`\]�^mL�l�Ubeo^�UZ]Ee�Y\�­}���¡\emcd]xGM`Ce�eo^�lmYCTJ[q^og1vdUVTJ[X`\TdwMKMY�w�cdWZ`\l�Y\l�[C`aTdU+*/`$^mUZY\T¨�-,4L
G;`¤�\LS^mL/eo^�LEw�Y\cJl�Ubw�L/`\e�YCT6^o�sY�w�U �,LElmLETC^!UZK�vJWZL�K�L�T1^�`a^mUZY\TdeHY\��}��/.;¥J}��10 ��243Z{�5�`\Tdw�ps`aK�WZ�¨UV[CG1^
3Z{�6�5½�9FHGJUbe�L�T;ehcJl�LEe
^�Gd`$^���Gd`$^�Ube�vJl�LEemL�T1^�LEw�GJL�l�L�UZe�UVTdwJL�v,L�Tdw�LET1^�Ya��` vd`\lh^�UZ]�cJWZ`\l�UVK�vJWZL�K�LETC^x`$^�UVYCT
Y\�9}����

7��CL�T ^�GJY\cd[\G �sL���LElmL�L���v;LElmUZK�L�T1^mUZTJ[d¡�YCcJl�]�Y\Td]�L�l�T �s`Ce988`\Tdw�eh^mUZWVWqUZe;:�^�Y Y\i�^x`aUZT�`�l�LE`aW
vdlmYC[\lx`aK�K�UVTJ[4L�T:�:UVl�Y\TdKMLET1^���YCl6}�� `aTdw�TJYa^���YCl�`�emcJidemL�^AY\�qUV^E��FHGJUbeAw�LE]�UZemUZY\T�G;`\e�Gd`Cw�`\T
UZK�v;YClh^x`aT1^!UZKMv;`\]±^qY\T�^mGJL�w�LEemUV[CTf��, GJL�T�w�L/`aWZUVTd[A��U ^�G�`AehcJi;ehL�^_Ya�9^mGdL�WZ`\TJ[\c;`a[\L UV^_Ube�v;Y1ememUZiJWVL
^�Y�iJcJUZWZw�^mY:Y\WbeSWVUZ¢\LA`�vd`alxemL�l Y\lS^og:v;L/]xGJLE]x¢CL�lq��lmYCK�e�]�lx`$^�]xG¨¡,��GdUVWZLM��Y\l ^mGdL���cdWVW�Wb`aTd[\cd`\[\L�^�GJUbe UZe
cdTJlmL/`aWZUZeh^mUb]a�A�dY\lS^mGJUbeXl�LE`CehYCTf¡���L�id`CehL/w�YCcJl�`avdvJlmY1`\]xG�YCT�emYa� ^o�H`al�LMlmLEcdehLC¡fWZUVTJ¢:UZTJ[�`aT�L���Ubeo^�UVTJ[
vdlmYC[\lx`aK�K�UVTJ[�LET1�:UZlmYCTJK�L�T1^_[CL�TJLEl�`a^mY\lqp�LET1^�`acdl<3 z=5�^�Y6`aT�L���UZeh^mUZTJ[�}�� ]�YCKMvdUVWZL�l/� �!Y\^mL�^�Gd`$^SU ^
Ube�v,YCe�emUViJWZL�����>@?�
 #9^mGdLq]�YCK�vJUVWZL�l�UZesw�L/ehUZ[\TJL/w�UVT�ehcd]xG�`X�s`¤g�^mG;`$^�UV^�Ube�L/`\emg�^�Y�K�Y�w�UV��g\���JYCWVWZY$��UVTd[
^�GJL�^�L�l�KMUZTJYCWVYC[\g�Y\�f¥d}���¡C��L_]E`aWZWdemcd]xG�`�]�YCK�vJUVWZL�l��;AB���;��tqi:�:UZY\cdemWVg�^mGJL_^o��Y�]�Y\K�vJUZWVLEl�e��sL�Gd`¤�CL
i,L�LET�cdehUZTJ[A`al�L Y\v,L�Tf�
FHGJLSvd`\v;LEl�Ube�YClm[1`aTJUC*�L/w�`\e���Y\WZWVY$�!eE�D,�LE);l�eh^�vJl�LEemL�T1^�^mGJLSw�U��­L�l�L�T1^s^mY:Y\Wbe���L!G;`¤�\L_w�LE�\LEWVYCv;L/w

`\Tdw��sL�ehGdY$�=GdY$�<^�GJL�g�UZT1^mL�[Cl�`a^mLXUZT1^mYA^�GJL�LET1�:UZlmYCTJK�L�T1^E�!FHGdL�T��sL�]�YCTd]�LET1^mlx`$^mLXYCT�GJY$�=^mGJL/ehL
^�Y:Y\Wbe��sY\l�¢M`\Tdw���Gd`$^�^mGJLqUVK�vJWZL�K�LETC^x`$^�UVYCT�vJl�Y\iJWZL�KAe�`\lmLC�
�dY\l�GJY\K�Y\[CL�TJLEU ^ogC¡a^�GJLqL��J`aK�vJWZLEe�^�Gd`$^
UZWZWVcdeh^mlx`$^�LS^mGJL/ehLS^o�sY�emLE]�^mUZY\TdeHc;ehL�ps`\KMWb�fUZ[\G1^�ehg:T1^�`a���
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�
UZ[\cJl�L�{ vJlmL/ehLET1^�eH`�em]�lmLEL�T�w�cJK�v�Ya�¨^�GJLXL�T:�:UZlmYCTJK�L�T1^H^mGd`a^H�sL Y\i�^x`aUZTf�JI·^!Ube�]�Y\K�v,YCemLEw�Ya����Y\cJl
wJU��­L�l�L�T1^���UZTdw�Y$�!eE�
FHGJL_cJvJv,L�l�WZL�� ^���UZTdw�Y$� Ube�`aT�L/w�U ^�Y\l�^�Gd`$^s]�Y\T1^x`aUZTde�`aT�UZTd]�YCKMvdWVL�^mL!vJl�Y\[Cl�`\K��
FHGdLSvdlmYC[\lx`aK UbeH^mGJLXl�LEemcJWV^�Ya�¨^�GJLXLEwJU ^�Y\l!l�LE`Cw�UVTd[�^�GJLK)dWZLMLON�P�L�QSRUTd�
u_eH^�GJUZeH)dWVL Gd`\vJv,L�TdeH^�YAi;L
emg:T1^�`\]�^mUb]�`\WVWZg�UVTd]�Y\l�lmL/]±^/¡­^mGJL�vJl�Y\[Cl�`\K UbeXw�UbehvJWb`¤g\L/w���UV^mG�GJY\WZLEeE��FHGJL�GJYCWVL/e `al�L�l�L�vJl�LEemL�T1^�LEw�i:g
VXWZYZ[Z\�]Z^Z_Z_�`�_ ¢CL�g:�sY\lxwJef`aTdTJYa^x`$^mL/wX��UV^mG�^�GJLsvJUVL/]�L�Ya��^mL��:^�^�Gd`$^9Gd`\e�i,L�L�T�lmLhnoLE]�^mLEwf���Jcdlh^�GJL�l�K�Y\l�L
��GdUVWZLM^og1v,LE]xGdLE]x¢:UVTd[6^�GJLAvJl�Y\[\lx`aKa88L��CL�T4^mGJYCcJ[\G�U ^��H`\eSUZTd]�YCK�vJWVL�^mL=:±¡�`\T4LElml�Y\l `aT;w4`��H`al�TJUVTd[
G;`¤�\L�Y�]E]�cJl�lmL/w���FHGJL�K�LEe�e�`a[\L/eq`\lmL�w�UbehvdWZ`¤gCLEw�UZT4^mGJL�cJvJv,L�lXl�UZ[\G1^S��UZTdw�Y$�X�M¥:L�WZLE]�^mUZTJ[�^mGJL�)dlxeo^
K�L/eme�`a[CL!Gd`\e�GJUZ[\GJWZUZ[\G1^mL/wA^mGdLqUbw�L�T1^�Ub)dLEl�LBTZT�^mG;`$^HGd`\es]�`\cdehL/w�^mGdLqLElml�Y\l/�
FHGdLqWZY$��LEl�WZL�� ^H��UVT;w�Y$�
UbeX`aTdYa^mGdL�l LEw�UV^mYClE¡¨��GJUZ]xG ]�YCT1^�`aUZTdeX`�K�Y\l�L�emcJideh^�`\T1^mUb`aW9vJl�Y\[\lx`aK��Mu_e�ehY�]�Ub`$^�LEw�^mY�UV^E¡f^�GJLAWZY$��LEl
l�UZ[\G1^!��UVT;w�Y$�<[CUV�CLEeH^�GJL�L���vJWZ`\Td`$^�UVYCT�Ya�9^mGJL�^og1v,L�Y\�
^�GJLX��cJT;]±^mUZY\TcLOdXefPXg RUTd��FHGdLX^mGJl�L�L�w�Ya^xe!UZT
^�GJL�L���vJWZ`\Td`$^�UVYCT�w�LETJYa^�L�`�l�L���LElmLETd]�L�^mY�`6vd`alm^qY\��^mGJLMvJl�Y\[Cl�`\K��S¥:L�WZLE]�^mUZTJ[�^�GJL<);l�eh^_^�GJlmLEL�w�Y\^�e
Y\�¨^�GJLXL���vJWb`aTd`a^mUZY\T�Gd`\eHGdUV[CGJWVUZ[\G1^�LEw6^mGJL�`\vJvJWZUZ]E`$^mUZY\T�Ya�Jh�iBN�j"g�k jM^�Y!l"k�T�N�j�d RUN;�

�_Y$� ^mGd`a^S�sL�Gd`¤�CL�[\UZ�\LET�`aT�Y$�CL�l��:UVLE�<Y\��^mGJLM¢:UVTdw�Ya��LET1�:UZlmYCTJK�L�T1^_�sL�`\lmL�`\UVK�UZTJ[�`a^E��,4L
vdlmL/ehLETC^ ^�GJL6w�U �,LElmLET1^X^mY:Y\Wbe ��LAG;`¤�\LAw�L��CL�WZY\v,LEw�¡
ehvdWVUV^h^�UVTJ[�^mGJLEK�UZT ^o��Y�]�`a^mLE[\Y\l�UZLEeE�A¥�g1T1^x`\]±^�UZ]
^�Y:Y\WbeH^�`\¢\L UVT1^�Y6`\]E]�Y\cdTC^�YCTJWVg�ehg:T1^�`C]±^�UZ] vJl�Y\v,L�lm^mUZLEeHY\��}�� vJl�Y\[\lx`aKAeE¡���GJUZWVL�emL�KA`aT1^�UZ]S^�Y1YCWZe!cdehL
emY\K�LXemL�KA`aT1^mUb] `\emv;L/]±^xe�¡�KA`aUZTJWZgA^og:v;LXUZT���YClmKA`$^�UVYCTf�

mDmonJprq stqvu
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¥�g1T1^x`\]±^�UZ]�^mY:Y\Wbe�vdlmY$�:Ubw�LH^mGJLqid`\emUb]���cJTd]�^mUZY\Td`\WVUV^mUZLEe�Ya�­^�GJLSeh^ml�cd]�^mcJl�LEw�L/w�U ^�Y\lsehcd]xG�`\e�vdlmL�^h^ogMvJlmUZT��
^�UVTd[d¡JemL�WZLE]±^�UVYCTf¡d`\Tdw6L/w�UV^mUZTJ[d�

��������� � � ª �E� « � �! �",�# �"%$
FHGdL�l�LE]�UVv,LEe_^mY�UVT;]�l�LE`\emL�WZL�[CUVidUVWZU ^og�Y\�s}���vJl�Y\[\lx`aKAeq`al�L�^mGdL�cdemcd`\W
YCTJLEeE���
UVlxeh^E¡f`6emv,LE]�Ub`aW�]E`al�L
K�cdeh^�i;L�^�`a¢CL�T ��YClX^mGJL6WZ`¤gCY\c�^/¡
emY�^mGd`a^�UZTdw�L�T1^x`$^mUZY\T `\Tdw WZUVTJL6iJlmL/`a¢:UZTJ[�`al�L�`\e�K�L/`aTJUZTJ[a��cdW�`\e
v,YCe�emUViJWZL\� I TA^�Gd`$^Hl�LEemv;L/]±^H��L_^ml�g�^mY���YCWVWZY$� ^mGdLSeh^og:WVLS`\w��CY:]E`$^�LEwAUZT6i,Y:Y\¢�e�emcd]xG6`Ce 3Z{'&�5�`\Tdw93 N�{�5½�
¥�LE]�YCTdw�¡
^mYC¢\LETde�UZT vJl�Y\[Cl�`\K�e i,L�WZY\Td[�^mY�w�U��­L�l�L�T1^�ehg:T1^�`C]±^mUb]�]E`$^mLE[\YClmUZLEeE¡�emY�UV^�Ube�UZK�v;YClh^x`aT1^�^mY
�:Ubehc;`aWZWVg�w�Ubeo^�UVTJ[CcJUbehG�^�GJL�K c;ehUZTJ[���YCT1^�eqY\lq]�Y\WZY\lxe��)(!LElmL�Ube `aT�L��J`aK�vJWZL�Ya��^�GJL�idWZ`C]x¢�`\Tdw���GJUV^mL
v,YCeh^�e�]�l�UZv�^�[\L�TdL�lx`$^mL/w�i:g6YCcJlHvJl�L�^h^og�vJl�UVT1^mLElr.

(*Definition of the map function *)

let rec map =
function

| f, [] → []
| f, (hd :: tl) → f hd::map (f, tl);;�_Ya^�Lq^�Gd`$^_]�Y\K�K�L�T1^�e�`\lmL UZT�^og1v,L���l�UV^mL�l!eh^og:WVL ��GJUZWZLXvd`$^m^mL�l�Tde�`\lmLSUVT�UV^�`\WVUb]a�

FHGJLElmL�`al�L�^o�sY KA`aUZT�w�U �,LElmLETd]�L/e6i,L�^o�sL�LET ^mGJL p�L�T1^x`acJl�`avJvJl�YC`C]xG `aTdw ^�GJL�cdehc;`aW_vdlmL�^h^og
vdlmUZT1^mUZTJ[ vJlmY$�:Ubw�LEw�i:g�LEwJU ^�Y\lxeAehcd]xG `\e!7�K�`C]�e43 6�5·� I T�p�L�T1^�`\cJlE¡�^mGJL�Wb`¤g\YCc�^AUZe�i;`\emLEw�Y\T ^mGJL
`\ideh^mlx`\]±^Mehg:T1^�`a�4^�lmLEL�lmLEvJl�LEemL�T1^�`a^mUZY\T�Ya�!vdlmYC[\lx`aKAe���PSUZ�\LET `�emY\cJlx]�L )dWVLC¡�U ^MUZe<)dlxeo^Mvd`alxemLEw�^mY
vdlmY�w�cd]�LS`Memg1T1^x`$��^ml�L�LC�9FHGdL�T�cdehUZTJ[�`�emL�^�Y\�¨lmcdWVL/e�¡1^mGdLSWb`¤g\YCc�^�Y\�¨^�GJL_^�lmLELqUbe�]�YCK�vJc�^mL/w���¥:YM^mGJL
vdlmL�^h^og�vdlmUZT1^mUZTJ[XUZe����O�����!��� 
 
�`\Tdw�UZe�v;LElh��YClmK�LEw4
������ AO��� �X���"��>b?sY\�­^mGJL!UZTJUV^mUb`aW,ehYCcJl�]�L�WZ`¤gCY\c�^/��FHGJL
emLE]�Y\Tdw�w�U �,LElmLETd]�LSUZes^�Gd`$^H��YCTC^xeH`aTdw�]�YCWVYCl�es`al�LqemL�WZLE]�^mLEw�cdemUVTd[M`\T6L��J`C]±^!ehg:T1^�`C]±^�UZ]S]�l�U ^�L�l�UVYCT6`aT;w
TdYa^�`\T6`avJvdlmY¤��UZK�`a^mUZY\TAemcd]xG�`\e�lmLE[\cJWb`al�L���vJlmL/ememUZY\TdeE¡a��GJUb]xG6`al�L!cdemLEw�UZTA^�GJL 7�KA`C]�e�GJUV[CGJWZUV[CGC^�UVTd[
K�Y�w�LC�

�������*� + �E� 	��a� 	f� ª ° + ª � ª �a�' ¯ "
tqTdLAYa�H^mGJL6i;LETJL�)J^xe�Y\�sGd`¤�:UZTJ[�`�]�WZYCemL�]�YCTJTJL/]±^mUZY\T i,L�^o�sL�LET4^�GJL�vJl�Y\[Cl�`\K�`aT;w4UV^�e�^ml�L�LAl�L�vJl�L �
emL�T1^x`$^mUZY\T UbeX^�Gd`$^M��L�[CL�^���YClX��l�L�LA^�GJL�eh^ml�cd]±^�cJl�LEw�emL�WZLE]±^�UVYCTf¡
U � L\�Z¡�`�ehLEWVL/]±^�UVYCT ^mGd`a^���Y\WZWVY$�!e�^mGJL
eh^ml�cd]�^mcJl�L\�MI·^XK�LE`\Tde!^�Gd`$^�emUVK�vJWZg�i:g�ehLEWVL/]±^�UVTJ[�^mGdL�^�Y\¢\LET k�l�Ya��`�]�YCTdw�UV^mUZY\Td`\W9L���vJl�LEe�ehUZY\T�UV^XUZe
v,YCe�emUViJWZL!^�Y�GdUV[CGJWVUZ[\G1^s^mGJLS��GJYCWVLSL���vJl�LEe�ehUZY\T¨��tqcJlsL���v,L�l�UVK�LETC^xesGd`¤�\L_emGJY$��T6^mGd`a^sGd`¤�:UZTJ[�emcd]xG6`
emL�WZLE]�^mUZY\T�UZe!LEe�ehLETC^�UZ`\W�.�UV^!vJl�Y$�:UZw�L/e�` �f��� �O����>:`\Tdw A"���;
�
*,��H�s`¤g�^mY�emGJY$�<`\Tdw�w�LEemUV[CTd`$^�L WVY�]�`a^mUZY\Tde
UZT�vJl�Y\[\lx`aKAeE�

�������.- / ª �E�0 ��1 ª32;ª �
7��\L�T�UV��UV^HUbeH[\Y:Y�w�vdl�`C]±^mUb]�LSUZT�}��4^�YMidcJUVWbw�U ^xeHvJlmYC[\lx`aK `\eH`MehL�^�Ya�
emKA`aWZW�`aTdw�K�Y:wJcJWZ`\lHvJUVL/]�L/e�¡
`C]±^�UV�:UV^mUZLEe�emcd]xG�`\e�iJl�Y$�!ehUZTJ[�L���Ubeo^�UVTJ[�WVUZiJlx`al�UVL/e K�`\¢\L�UV^�`\WV�H`¤g�e TJLE]�LEe�em`\lmg�^mY�]�Y\K�vJl�L�GJLETdw�iJUV[
]xG:cJTd¢:eqYa��]�Y�w�L\��tqTd]�LM`a[1`aUZT�Gd`¤�:UVTd[A^mGJL�^ml�L�L�WVUZTJ¢CLEw�^�Y6^�GJL�Wb`¤g\YCc�^_vJl�Y$�:UZwJLEe_`6Td`$^�cJlx`aW¨LEWVUbemUVYCT
K�L/]xGd`aTJUbemK��54_emUVTd[�^�GJL�w�LEv�^mG�UVT�^�GJLM^ml�L�L\¡¨U ^XUbe v;Y1ememUVidWVLM^mY�l�L�vJWb`\]�L�L���vJlmL/ememUZY\Tde_^mGd`a^�`al�L�^�Y1Y
wJL�L�vAUZTA^�GJL_vJl�Y\[Cl�`\K i:gA`aTAL�WZUbehUZY\T�emg:K�i,Y\W;emcd]xG�`Ce763898'8 :±��(!L�l�L!Ube�^�GJLqe�`aK�L!vJl�Y\[Cl�`\K `Ce�ehL/]±^�UVYCT
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NJ�V{C�V{SiJc�^!��UV^mG�`MWZY$��LElHwJL�^�`\UVW¨WVLE�\L�W .
(*Definition of the map function *)

let rec map =
function

| f, [] → ...
| f, (hd :: tl) → ...;;I T�^�GJL�ehv,LE]�UZ`\Wf]�`CehL Ya��}���¡dU ^!Gd`CeHi;LEL�T�TJL/]�LEe�e�`al�g�^mYAl�L�)dTJLS^�GJL�ehUZK�vJWZL�]�l�U ^�L�l�UVYCT6Ya��w�LEv�^mGf���JY\l

L��J`aK�vJWZL\¡�]�`Cem]E`\w�UZTJ[ k�l ]�YCTdeh^ml�cd]±^xe�[CUV�CLEe�TJLEeh^mL/w�]�YCTdw�UV^mUZY\Td`\WZe�UVT�^mGJL�^�lmLEL�eh^ml�cd]±^�cJlmLC� 7�WVUbemUVYCT
]�Y\K�vJc�^x`$^�UVYCT�Gd`\e�^�GJL�T6^mYMi;LSlmLEid`aWb`aT;]�LEw6ehY�^mGd`a^sL/`\]xG�iJlx`aT;]xG�Ya�f^�GJLX]�YCTdw�UV^mUZY\Td`\W;Gd`Ce�^�GJLXem`\K�L
wJL�^�`\UVW�WVLE�\LEW �9I·^�UZeM`aWbehY�Y\� ^mLET K�Y\l�L�v;LElh^�UVTdL�T1^�^�Y�ehGdY$� ^�GJL6v;`$^h^�L�l�T�vd`alm^�Y\��`�KA`$^�]xGdUVTJ[���UV^mG
K�YClmL�w�L�^�`\UVW�^�Gd`aT�UV^�e_i;Y�w�gC��FHGJL�cdemL�l_]E`aT�^mGdL�T�Y\TdWVg�L���vd`aT;w�^mGJL�]E`\emLEe�GdLXY\l_emGJL�Ube�UZTC^�L�l�LEeh^mL/w
UZTf�

��������� � 	% �° ª °��S°7 �# �"7$
7�w�U ^�UVTd[_UZT�`!eh^ml�cd]±^�cJlmL/w LEw�UV^mYCl�^�`\¢\L/e¨`\wJ�¤`\T1^�`a[CL�Ya�:^mGdL�]�YCTJTJL/]±^mUZY\TX��UV^mG�^mGJL�`\ideh^mlx`\]±^
ehg:T1^�`a�_^ml�L�L
^�Y�vJl�Y\v,YCemL_`XK�L�T:c���UV^mG6lmLEWVLE�¤`\T1^�^ml�L�L_]�Y\Tdeh^ml�cd]�^mUZY\TdeE¡CU½� L\�Z¡1]�Y\Tdeh^ml�cd]±^�UVYCTde�^�Gd`$^s`al�L_ehg:T1^�`C]±^�UZ]E`aWZWVg
]�Y\K�vd`a^mUZiJWVL6��U ^�G�^mGJL�ehLEWVL/]±^�LEw vJWb`\]�L\��FHGJL�TdYa^mUZY\T�Y\�!UVT;]�Y\K�vJWZL�^�L�vJl�Y\[Cl�`\K�e Ube�]E`av�^�cJl�LEw i:g�`
emv,LE]�Ub`aW,ehg:T1^�`a��TJY�w�L_^mY�l�L�vdlmL/ehLETC^�vJWZ`C]�L!GdY\Wbw�L�lxe�UZTA^mGJLqvJl�Y\[\lx`aK��9¥:Y�]�YCTdeh^ml�cd]±^�UVTJ[�`XvJl�Y\[\lx`aK UZe
noc;eo^X`�vJl�Y\[ClmL/ememUZ�\L lmL�)dTJLEKMLET1^qYa��^mGJLMvJl�Y\[\lx`aK�¡;lmLEvJWZ`C]�UZTJ[�vJWb`\]�L�GJYCWZwJL�lxe!i:g�L���vJl�LEe�ehUZY\Tde_��GJUb]xG
KA`¤g�`aWbehY�]�Y\T1^�`\UVT�Ya^�GJL�l_vJWZ`C]�L�GdY\Wbw�L�lxe��H�JYCl!L��J`\KMvdWVLC¡dWZL�^_cdeqehcdvJv;Y1ehL ^�Gd`$^q��L��H`aT1^�^�Y�LEw�UV^q`\T
L���vJlmL/ememUZY\T vJWb`\]�L6GJY\Wbw�L�l�^mY4[\L�^�`�]�YCTdw�UV^mUZY\T ��GdYCemLA^mL/eo^MUZeM`�]�YCT$nocJTd]�^mUZY\Tf¡��sL6eh^�`\lh^���UV^mG�^mGJL
vdWZ`C]�L GJY\Wbw�LEl�� .

� �
	���


,�L�^mGdL�T emL�WZLE]±^X^�GJLAUV^mL�K k�l�Ya�s^mGdL�K�L�T:c�ehGJY$��UZTJ[�cde�`\WVW9^�GJL6]�Y\Tdeh^ml�cd]±^�UVYCTde UZT4^�GJL6emg:TC^x`\]�^mUb]
]E`$^�L�[\YClmg ^�� i�¡JehY��sLS[CL�^ .

k=l ��� ¯f¯ ��
 L��BN�j � ^�� i 
 NOTBP�N � ^�� i 


FHGdLMK�LET1c�TJY$� wJUZemvJWb`¤g:eq^�GJLA]�Y\T;eo^�lmcd]�^mUZY\TdeSY\��^mGdL�]E`$^�L�[\YClmg���hZhOTJ��F¨Y�[\L�^�`�]�Y\T$nocJT;]±^mUZY\T¨¡f��L
emL�WZLE]�^H^mGJLXUV^mLEKod�j��".

k�l ��� ¯f¯ ��
�� � ��h�hOT 
 L��BN�j � ^�� i 
 NOTBP�N � ^�� i 


I·��^�GJL_vdlmLE�1UZY\c;e�L��J`aK�vJWZL!Ube�`X^mY\v �·w�Y$��TA]�Y\Tdeh^ml�cd]±^�UVYCTf¡1U ^sUZe�`aWbehY�v,YCe�emUViJWZL�^�Y�]�YCTdeo^�lmc;]±^�vJl�Y\[Cl�`\KAe
i,Ya^m^mYCK �·cJvf���dY\l_L��J`aK�vJWZL\¡d[CUV�CL�T�`aT�L���vJlmL/ememUZY\Tf¡�^�GJL�K�L�T:c�Y��,LEl�eH^o�sY�v,YCe�ehUZiJUZWVUV^mUZLEeq`aWZWVY$��UZTJ[M^mY
LETd]�`\vdemcJWZ`a^mLS^mGdUZeHL��:vdlmL/ememUVYCT6UZT�`M]�Y\TdwJU ^�UVYCTd`aW .�ehLEWVL/]±^�UVTJ[M^�GJLK)dlxeo^�UV^mL�K Y\T�^mGJLXL���vJlmL/ememUZY\T

d����
[CUV�CLEe

k�l � ��hZhOT 
 L���N�j d���� NOTBP�N � ^�� i 
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��GdUVWZLXehLEWVL/]±^mUZTJ[�^�GJLXYa^�GJL�lH[\UZ�\L/e

k=l � ��hZhOT 
 L���N�j � ^�� i 
 NOTBP�N d���� 8

}�Y\l�Ls[CL�TJLEl�`\WVWZg ^mGdL�KMLET:c�emGJYCcJWZw�`\WZemYqvdlmY$�:Ubw�Ls��Y\l�`aT:g�¢:UZTdwMYa��eo^�lmc;]±^mcdlmL/w�^�l�`\Tdeo��YClmKA`a^mUZY\TdeE�¨u!T
L��J`aK�vJWZL�Ya��emcd]xG�`�^mlx`aTdeh��Y\l�KA`$^�UVYCT�UZe_^mGJLMl�L���l�U ^�UVTJ[�Ya��`�]�Y\T;w�U ^�UVYCTd`aW
UZTC^�Y�`6K�`a^�]xGJUZTJ[;� PSUZ�\LET
^�GJL�]�YCTdw�UV^mUZY\Td`\W�L���vJl�LEe�ehUZY\T

k�l d � � L���N�j�����d NOTBP�N d��8�
^�lmUZ[\[CL�l�UVTd[�^mGdL ^mlx`aTdeh��Y\l�KA`$^mUZY\T�vJl�Y:wJcd]�L/e�.

RUdXL � � d � ��� k=L�� L��	��N
� 
 ����d
�'lOdZTBP�N
� 
 d��8��8
FHGdL�[\cdUZw�L/w�LEw�UV^mUZTJ[�vJlmY$�:Ubw�LEw�i:g�p�L�T1^�`\cJlq`C]�]�Y\K�K�Y:wd`$^mL/eH^mGdLEemL�^mGdlmLEL�¢:UVTdwde_Y\��LEw�UV^mUZTJ[d� 7��\LET
^�GJY\cd[\G�KMLET:cde�`al�LA]�cdeh^mYCK�U+*/`aiJWZL\¡
ehv,LE]�UZ`\W�]�`\lmLMGd`\eX^mY�i,L�^�`a¢CL�T�^mY�vJl�Y$�:UZwJLMv,L�lm^mUZTJLETC^Mw�L��8`\cJW ^
K�LET1c;e���}�YClmLXw�L�^�`aUZWbeH��UVWZWfi,LX[\UZ�\L�T�UZT�^�GJLXUZKMvdWVLEKMLET1^�`$^�UVYCT�emLE]�^mUZY\Tf�

��������� /  � ª �a� �q°  �' "%$
¥:^ml�cd]±^�cJlmL/w�LEwJU ^�UVTJ[�emGJY\cJWbw�TJY\^Sl�cJWZL�YCc�^Sw�UZl�LE]±^X]xGd`\l�`C]±^mLEl!id`CehL/w�LEw�UV^mUZTJ[;� FHGdL�g�]�YClml�LEemv;YCTdw�^mY
^o�sY�]�Y\K�vJWZL�K�LETC^x`al�g��H`¤g:e�Ya��]�YCTdeh^ml�cd]±^�UVTJ[MvJl�Y\[Cl�`\K�eE�1I T6^�GJL�p�L�T1^�`\cJl!emg:eh^mLEK�¡Jeo^�lmcd]�^mcJl�LEw�LEwJU��
^�UVTd[XUZe9^�GJL!w�L��8`acJWV^�iJc�^sw�UVl�LE]�^�LEw�UV^mUZTJ[XUbe�`¤�$`aUZWZ`\iJWZLs`Ce�`Xehv,LE]�UZ`\W�K�Y:wJL\� , GJL�T�LETC^�L�l�UVTd[ ^mGJL!w�UZl�LE]±^
L/w�UV^mUZTJ[XK�Y:wJL\¡$^�GJL�cdemL�l�]E`aT���lmLEL�WZg�K�Y:wJU ��g�^mGJL!]xGd`\l�`C]±^�L�l�eo^�lmUZTJ[ Ya�,^mGdL!ehLEWVL/]±^mL/w�L���vJlmL/ememUZY\Tf�179��U��
^�UVTd[�^�GJL KMY�w�LC¡:^mGJL K�Y�w�U+)dLEw�eo^�lmUZTJ[MUZesvd`\l�emLEw�`aTdw6U ^xe�`aideh^mlx`\]�^semg:TC^x`$��l�L�vJl�LEemL�T1^x`$^mUZY\TAl�L�vdWZ`C]�LEe
^�GJL�emcJi�^ml�L�LS^�Gd`$^!�H`\eHemL�WZLE]±^�LEw��

��� � ����� 
�	������������ ���

FHGdLMemg:TC^x`\]�^mUb]X^mY:YCWZeq��LMGd`¤�CL�vJl�LEemL�T1^mL/w�`al�L��CL�l�g�id`\emUZ]�`aTdw�^mGJLEg�`al�L�`�ehUZK�vJWVLMUZTd]�`\lmTd`a^mUZY\T�Y\�
[CL�TJLElmUb]_^mY:Y\WbeHvJl�Y$�1Ubw�L/w6i:gA^�GJL�p�L�T1^�`\cJl!emg:eh^mLEK���¥�L�KA`aT1^mUb]S^mY:YCWZe�`\lmLSK�Y\l�L emv,LE]�U+);]S^�YA}����

���*����� � « � ª�� "�� ¯ � � ���' ¯ "
}�� Ubeq`�eh^ml�Y\Td[\WZg6^og:v,LEw�Wb`aTd[\cd`\[\L\�HI·^ K�LE`\Tde�¡,UZT�vd`alm^mUb]�cdWZ`\lE¡d^mGd`a^SUV^qUbe_v,YCe�emUViJWZL�^�Y�`CememY�]�Ub`$^mL�`
^og:v,Lq��UV^mG�L��CL�l�g�L��:vdlmL/ememUVYCTAYa��`���LEWVW;^og:v;L/w�vJl�Y\[Cl�`\K���� TJY$��UZTJ[X^�GJL_^og:v,LqY\��`aT6L���vJl�LEe�ehUZY\TAUbe�`
�$`\WVcd`\iJWZL_UZT���Y\l�KA`$^mUZY\T¨�DI·^H]�`aT6i;LScdemLEw�`Ce�L��1^�l�`�UVT���YClmKA`a^mUZY\T�^mY�cJTdw�LEl�eh^�`\Tdw�`�vJUVL/]�LqYa�¨]�Y�w�LqiJc�^
`\WZemY�`\e�wJL�iJcJ[C[\UZTJ[�UVTJ��Y\l�K�`a^mUZY\T4^mY�cJT;w�L�lxeo^x`aTdw���G:g4`\T L���vJl�LEe�ehUZY\T�UZe�id`\w�WZg�^og:v,LEw���}�� cdemLEe
^og:v,LHUVT���LElmLETd]�L�`\WVYCTJ[q��UV^mG�v,Y\WZg:KMYClmvdGJUZ]�^og:v,LEe�emY wJUZe�]�Y$�CL�l�UVTJ[_^mGJLs^og:v,L�Ya�,`\T�L���vJlmL/ememUZY\T�Ube9TJY\^�`
eh^mlx`aUZ[\G1^m��Y\l��s`\l�wMY\v,L�lx`$^�UVYCTf�9u�^�Y1YCW,^mYMUVTdemv,LE]±^s^og:v;L/esUZe�^mGdL�T�`�Td`a^mcJlx`aW,TJL�L/w�UZT�`�vJl�Y\[\lx`aK�K�UZTJ[
LET:�1UZl�Y\TJK�L�T1^/� (!Y$� emGJY\cJWbw ^�GJUZe�^mY:YCW�i,L6UZT1^mL�[Cl�`a^mL/w UVT1^mY�^mGJL�L�T:�:UVl�Y\TdKMLET1^��#u )dlxeo^M`$^h^�L�K�v�^
UbeS^mY�emL�LM^�GJL�^mY:Y\W�`CeX`���cJTd]±^�UVYCT ^mGd`a^ ^�`a¢CLEeX`�emcJi;L���vJlmL/ememUZY\T�Y\��^�GJLAvJl�Y\[Cl�`\K `aTdw4lmL�^mcJl�Tde UV^�e
^og:v,L\��¥�Y���Y\l�L���`\K�vJWVLC¡¨LE�\L�l�g�^mUZK�L6`aT L��:vdlmL/ememUVYCT�Ube�emL�WZLE]±^�LEw�UZT4^�GJL�L/w�U ^�Y\l/¡¨UV^�e ^og:v,L�`avJv,LE`\l�e
UZT�`�w�LEw�Ub]�`a^mL/w6^og:v,LX��UVT;w�Y$�X� (!Y$�sL��CL�l/¡1w�UbemvJWZ`¤g:UZTJ[�Y\TJWZgA^�GJL ^og:v;LXY\��^�GJL�]�cJl�l�L�T1^�L���vJl�LEe�ehUZY\T�UZe
lx`al�L�WZg�emc���]�UZL�T1^ `\e!YCTJL�Y\� ^mL�T�TJL�L/wJe!^�Y6emL�L ,v
�� �O>@�����f�;� � ,;>b?q^�GJL�^og1v,LEe_Ya��w�U �­L�l�L�T1^qL��:vdlmL/ememUVYCTdeE�
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FHGdUZeqUZeqvd`\lh^�UZ]�cJWZ`\lmWZg�^ml�cJL���GdL�T�v,Y\WZg:KMYClmvdGJUZ]�^og:v;L/eq`\lmL�cdehL/w�UZTC^�L�TdemUZ�\L�WZg\¡­UV^qUbeq^mGJLET4]�l�cd]�UZ`\Wf^mY
emL�L ��GJUb]xG�^og1v,LX�$`al�UZ`\iJWZLEeH`al�LXehGd`\lmL/w6i,L�^o�sL�LET�L���vJlmL/ememUZY\TdeE�
u ehL/]�YCTdw�`$^m^mL�K�v�^MUZe�^mY4cdemL�^mGdL6vJl�Y\[Cl�`\K£`aT;w ^mGJL6^og:v;L�]�Y\T;eo^�l�`\UVT1^�]�Y\Tdeh^ml�cd]±^�Y\lX^�Y4emGJY$�

^og:v,LEeE���sL/]�`ac;ehLA}�� cdemLEeSv;YCWVg:K�Y\l�vJGJUb]�^og1v,LEeE¡fUV^�]�YCTC^x`aUZTde `�emv,LE]�Ub`aW�]�Y\Tdeh^ml�cd]�^mY\lq^mY�]�Y\Tdeh^mlx`aUZT
^�GJLq^og1v,L Ya��`\T6L��:vdlmL/ememUVYCTA^mY�`�� emK�`\WVWZL�l

1^og:v;Lq^mGd`\T�^�GJL Y\TJLq^mGd`a^s�sY\cdWZw6Gd`¤�\Lqi;LEL�T�UVT���LElml�LEwf�1I·^
Ube�v,YCe�ehUZiJWZL ^mY�c;ehL ^�GJUZeq]�YCTdeo^�lmc;]±^mYClH^mYAGJYCWZw�^�GJLX^og:v;L�Ya�
^mGJL�L���vJlmL/ememUZY\Tf¡:^�GJL�T�UZTdemv;L/]±^mUZTJ[A^og:v,LEe
emUZKMvdWVg�K�Y�w�U+)dLEe�^mGJLXvJl�Y\[Cl�`\K��
�dY\l�L��J`\KMvdWVLC¡�[\UZ�\L�T6^mGJL ��YCWVWZY$��UZTJ[�vJlmYC[\lx`aK4.
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FHGdL�KA`aUZT4wJl�`¤��id`C]x¢�Y\��^mGdUZe emY\WZc�^mUZY\T4UZe ]�Y�w�LMv,Y\WZWVc�^�UVYCTf¡femY�`a� ^mL�lSUZTdehv,LE]�^mUZTJ[�^og:v;L/eS`�]�WZLE`\T��·cJv
vdGd`\emL�UZe�TJLE]�LEe�em`\lmgC��u�]�Y\TdemLEj1cJLETd]�L�Y\�;^�GJUZe�v;YCWVWZc�^�UVYCTAUZe9^�Gd`$^���GJUVWZL!UZTdemv;L/]±^mUZTJ[X^og:v,LEeE¡a^�GJL!Wb`¤g\Y\cJ^
Y\�9^mGJL�vJlmYC[\lx`aK#UbeS]xGd`aTJ[CUVTd[Ai;L/]�`ac;ehLXY\��^mGJL�UVTdemL�lm^mUZY\T�Y\��^og1v,LEeE�HI T�vJlx`\]�^mUb]�LC¡J^mGdL�v,L�lm^mcJl�id`$^�UVYCT
Y\�¨^�GJLXWZ`¤gCY\c�^�i,LE]�Y\K�LEe�j1cJUb]x¢:WVg6`\TJTJY$g:UZTJ[d�
�
UZTd`aWZWVg�^mGJL�emY\WZc�^mUZY\T���LHvJl�Y\v,YCemL�Ube�^mY Gd`¤�CLs`_^og:v;LH��UZTdw�Y$��`Ce�vdlmL/ehLETC^�LEw�UVT�^mGdL );l�eh^�ehYCWVc�^�UVYCT

idc�^!^mY6cdehL�U ^q^mY�w�UbehvdWZ`¤g�TJYa^S`AehUZTJ[\WZLX^og:v,L�iJc�^q`6eo^x`\]x¢6Y\�9^og1v,LEeE�H7��\LElmg6^mUZK�L�`aT�L���vJlmL/ememUZY\T�UZe
emL�WZLE]�^mL/w�¡:U ^xes^og1v,L UZesvJcJ^HYCT�^�Y\v�Ya�f^�GJLXeo^x`\]x¢­�9}�Y\l�L�Y$�\LElE¡\^og:v;L/eHUVT6^mGJLXeh^�`\]x¢�`\lmLqWVUZTJ¢CLEw�id`\]x¢M^mY
^�GJL!L��:vdlmL/ememUVYCT�UZTA^�GJL!vJl�Y\[Cl�`\K�¡aemYX^�Gd`$^�emL�WZLE]�^mUZTJ[�` ^og:v,L!UVT�^�GJL_eh^�`C]x¢�GJUZ[\GJWZUZ[\G1^�e9^�GJL_L���vJlmL/ememUZY\T
^�Gd`$^qGd`\e!^mGJL�emL�WZLE]�^mL/w�^og1v,L\�H, UV^mG�^mGJUbe_emY\WZc�^mUZY\T¨¡J^mGdL�]�Y�w�L�UZe_WVL�� ^_cJTd]xGd`\TJ[\L/w�`aTdw�^�GJL�^og:v,LEe!Y\�
wJU��­L�l�L�T1^�WVY�]E`$^mUZY\T;e�]�`aT�i,LXUVTdemv,LE]±^�LEw�emUVK�cJW ^x`aTJLEY\cdemWZg\�
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F�g:v;L/]xGJLE]x¢CL�lxe_vdlmY$�:Ubw�LEw�i1g4]�Y\K�vJUZWZL�lxe Y\TJWZg�`\]E]�LEv�^�]�Y\K�vJWZL�^�L�vJlmYC[\lx`aKAeE�M¥:Y�^mGdL�^og1v,LE]xGdLE]x¢:UVTd[
vdGd`\emLHUZe�c;ehcd`\WVWZg�w�YCTJL�Y\T;]�Ls^mGJL_vJlmYC[\lx`aK Gd`Ce�i;LEL�TA]�YCK�vJWVL�^mLEWVg���lmUV^h^�L�Tf�1I T�Y\cJl�LET1�:UZlmYCTJK�L�T1^���L
KA`\TJUVvdcJWZ`a^mLXUZTd]�YCK�vJWVL�^mL�vdlmYC[\lx`aKAe�¡�U½� L\�Z¡dvJl�Y\[Cl�`\K�es��UV^mG�vJWb`\]�L�GJYCWZw�LEl�eE� I·^qUZe�T;`$^mcdl�`\W�^mY�L��:^mL�T;w
^�GJL ^og:v;L/]xGJLE]x¢CL�lHehYM^�Gd`$^�UV^_`\]�]�L�v�^xeHUVT;]�Y\K�vJWZL�^�L vJlmYC[\lx`aKAeE�DI·^!Ubes^mGJLET�v;Y1ememUVidWVLS^mY�UZT1^mL�lx`\]�^s��UV^mG
^�GJL!^og:v,LE]xGJL/]x¢\LEl�`$^H`aT:gAeo^x`a[CL!Ya��^�GJLqvdlmYC[\lx`aK ]�Y\Tdeh^ml�cd]�^mUZY\T�WZLE`Cw�UVTd[X^mYMLE`\lmWZUVLEl�w�L�^mLE]�^mUZY\T�Ya�fid`Cw
wJLEemUV[CT�w�L/]�UbehUZY\T;e��
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u ehL/]�YCTdw UVK�v,Y\lm^�`\TC^�]xGd`alx`\]�^mLElmUbeo^�UZ]�Y\��^og:v;L/]xGJLE]x¢CL�lxeXUZe�^mG;`$^A`aWZW�^og:v,L6L�l�l�Y\lxeXYa��^�GJL6��GJYCWVL
vdlmYC[\lx`aK�`\lmLA^�Y�i,L6l�L�v,Y\lm^mL/w�� �!Y\^M`aWZW�]�Y\K�vJUZWVLEl�e�Gd`¤�\L�^�GJUbe�]xGd`\l�`C]±^�L�l�UZeh^mUb]a���JYCl�L���`\K�vJWVL6^mGJL
T;`$^mUZ�\L�ps`\K�WZ�¨UV[CGC^_^og1v,LE]xGdLE]x¢\LEl!eo^�Y\vde_`$^!^�GJL%)dlxeh^_L�l�lmYCl�L�Td]�Y\cJT1^�L�l�LEw��HFHGJL�KA`aUZT�l�LE`\emY\T�emL�L�KAe
^�YAi;L�^mGd`a^q`�)dlxeo^�^og:v,L�L�l�lmYCl!]�YCcJWZw�vJl�Y$�\YC¢\LSYa^�GJL�l!LElml�Y\lxeslmL/ehcdW ^�UVTJ[AUZT�`�Wb`al�[\L T:cJK�i,L�l!Y\��L�l�lmYCl
K�L/eme�`a[CLEeE�4tqcJl�YCvJUVTdUVYCT�UZe�^mGd`a^�UV^�Ube�`\lm[Ccd`aidWVLC���
UZl�eh^E¡�L��J`aK�vJWZLEe�emcd]xG `Ce�^�GJL�¥J}���]�YCK�vJUVWZL�l
emGJY$� ^�Gd`$^ ^mGdL�l�L�`\lmL�^mL/]xGJTJUbjCcdLEeq^mY�l�LEeh^mlx`aUZT�^mGJL�UZT��dcJLETd]�L�Y\��`�^og:v,L�L�l�lmYClE��¥:L/]�YCTdw�¡�Gd`\Tdw�WZUVTJ[
`�Wb`al�[\LMT:cJK�i,L�l�Ya��L�l�lmYCl KML/eme�`a[CLEeSUbe�Y\TdWVg�`�vdlmYCiJWVLEK�UZT `�v;Y:Y\l�vJlmYC[\lx`aK�K�UVTd[�LET1�:UZlmYCTJK�L�T1^E�
I T�`�[Cl�`\vJGJUb]�`aW;L�T:�:UVl�Y\TdKMLET1^E¡1KML/eme�`a[CL!iJl�Y$�!ehLEl�e�`al�Lq`Cw�LEj1cd`a^mL�^�Y1YCWZe�^�Y�Gd`\Tdw�WZLS`�WZ`\lm[CLqj1cd`aT1^�U ^og
Y\�!L�l�lmYCl�K�LEe�em`\[\L/e���t_�_]�Y\cJlxemL\¡
^mGJUbeM]xGd`alx`\]�^mL�l�Ubeo^�UZ]�Ube�`�K�cdeh^���GdL�T�wJLE`aWZUZTJ[���UV^mG�UZTd]�Y\K�vJWZL�^mL
vdlmYC[\lx`aKAe��
FHGJL Wb`\eh^H]xG;`alx`\]±^�L�l�UZeh^mUb]�Y\�f^og:v;L/]xGJLE]x¢CL�lxe�Ube�^�GJL v;LElh^�UVTdL�Td]�LqY\�¨U ^xeHL�l�lmYCl�K�LEe�e�`a[\L/e�� 7�Wb`ai,Y\lx`$^�L

emY\WZc�^�UVYCTde Gd`¤�\LMi,L�L�T vJl�Y\v,YCemLEw�^mY�UZK�vJlmY$�CL�v,L�lm^mUZTJLETd]�L�emcd]xG `\e�3Z{Ez=5·��tqcJl�`avdvJlmY1`\]xG4Gd`\e i,L�LET
K�YClmL!vdl�`\[\KA`$^�UZ]\�DI T�vJl�`C]±^�UZ]�L\¡:]�Y\K�vJUZWZL�lxe�vJl�Y\v,YCemL_K�cd]xG6emUVK�vJWZL�lHehYCWVcJ^mUZY\TdeE�9¥�Y��sLqeh^�`alm^mL/w���l�Y\K
^�GJLEemL�emUZKMvdWVLMehYCWVc�^�UVYCTde_`\Tdw�^�lmUZLEw�^�Y6cJT;w�L�lxeo^x`aTdw�GdY$� ^mGJLEg�]�Y\cJWbw�i,L�TJL�)J^_��l�Y\K ^�GJL�v,YCe�ehUZiJUZWVUV^og
Y\�fehGJY$��UZTJ[�WZY�]�`a^mUZY\Tde�UZTA^�GJL_vJl�Y\[Cl�`\K����
UVlxeh^�Ya�¨`\WVW½¡CLE�\LElmg�L�l�lmYCl�KML/eme�`a[CL!TJLELEwJe�^mY�i,Lq`CememY�]�Ub`$^mL/w
��UV^mG4^mGdLc���Z��
���WZY:]E`$^�UVYCT�UZT�^�GJL�vJlmYC[\lx`aK ��GJLElmLM^mGdLMLElml�Y\lSY�]�]�cJl�eE�<I·^�`\vJv,LE`alxeS`aWbehY�^mGd`a^�ehYCK�L
]�WZ`CememLEe�Ya�fL�l�l�Y\lxe�]�`\TAi;LETJL�)J^s��l�Y\K ^mGJLqv;Y1ememUVidUVWZU ^og�Y\��emGJY$��UZTJ[�emL��CL�lx`aWJWZY�]�`$^�UVYCTde�emUZK�cJWV^�`\TJL�YCcdehWZg\�
I·^�UZe�^mGJL6]E`\emL���Y\l�`\vJvJWZUZ]E`$^�UVYCTdeX��GJLElmL�^�GJLA^og:v;L6Ya�s^mGJL�WVL�� ^�vd`alm^�w�Y:LEe�TJYa^�KA`a^�]xG ^mGdLA^og:v;L�Y\�
^�GJL�`al�[\cdKMLET1^E�AFHGJL�l�L�UZeX`�]�Y\T��;UZ]�^ i,L�^o�sL�LET�^mGJL�^og:v,L�^mGd`a^ UbeXL��:v,LE]�^mL/w�`\Tdw�^mGJL�^og:v,L�^mGd`a^�UZe
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WZY�]�`a^mUZY\T�Ube�^mGJLsL���vJl�LEe�ehUZY\T�^mGd`a^
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Y\�1l�]�Y\cdWZw�i;L�`\lmidU ^�l�`\lmgAw�Ubeo^x`aT1^E�
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7��\L�T4��U ^�G�^�GJL�^og:v,L�UZTdemv;L/]±^�UVYCT4`aT;w�^mGJLMK�LEe�em`\[\L�idlmY$�!emL�l_^mGJLElmLM`al�L�eh^mUZWVW�]�`CehL/e_��GdL�l�L%)dTdwJUVTJ[
^�GJLqemY\cdl�]�L�Ya�¨` ^og:v,L!L�l�lmYCl�Ube�w�U ��]�cJWV^E��FHGJL_^og:vJUZ]E`aW,ehUV^mcd`a^mUZY\TAUbe���GJLElmL!^mGJL_^og1v,L!^�Gd`$^sUZe�UVTJ��L�l�lmL/w
wJU��­L�lxe!��YCl_��Gd`a^q�sL�L���v,LE]�^ `\Tdw���LM]�`\TJTJYa^ )d[\cdlmL�YCc�^q��G:gC� �sLE]�`\cdemL�Ya��v,Y\WZg:KMYClmvdGJUZemK�¡d^og:v,L �
]xGdLE]x¢:UVTd[�Ube��CL�l�gAehUZK�UVWb`al�^mY�vJl�Y\WZY\[�L���LE]�cJ^mUZY\T-.�w�cJl�UZTJ[�^og:v,LE]xGJL/]x¢:UVTJ[;¡\^�GJLS^og:v;LSYa�9`aT6L���vJlmL/ememUZY\T
Ube�vJl�Y\[ClmL/ememUV�CL�WZg cJTJU+)dLEw `a[1`aUZTdeh^�Y\^mGJLEl�^og:v;L/e���F�Y�cJTdw�LEl�eh^�`\Tdw�^mGJL�^og:v,L�Ya�X`aT L���vJl�LEe�ehUZY\T U ^
UbeXUZK�v;YClh^x`aT1^�^mY4);[\cJl�LAY\c�^���GdUZ]xG�L��:vdlmL/ememUVYCTde UZT ^mGJL�vdlmYC[\lx`aK Gd`¤�CL�]�Y\T1^�lmUZiJc�^�LEw w�UZlmL/]±^mWZg\¡
Y\l
UZTdw�UZl�LE]±^�WVgC¡:^mY�^�GJLXlmL/ehcdW ^/�
FHGJUbeHUbw�LE`�Ya�f^og:v,LSemWZUZ]�UVTJ[MGd`Ce�YClmUZ[\UZTd`\WVWZg�i;LEL�T6vdlmYCv;Y1ehL/w6`\es`��s`¤gM^mY�L��:vdWZ`\UVT6^og1v,LSUVT���LElmLETd]�L

i:g�}�U ^x]xGJL�WZW , `aT;w�UVT 3 N���5½��}�Y\l�LXl�LE]�LET1^mWZg\¡��qY\K�UZTJUb]��_cd[\[C`\T�`aTdw��dlmL/w�L�l�UZ]x¢ ��LET1^_UVT 3Z{\{�5�Gd`¤�CL
L��:^mL�T;w�LEw�^mGJLS^mL/]xGJTJUbj1cJL_^�Y�G;`aTdw�WZL ehLE�\L�lx`aW;¢:UVTdwde�Y\�¨^og:v,LE]xGJL/]x¢1UZTJ[�UVTd]�WVc;w�UVTd[�}���^og:v;L/]xGJLE]x¢:UZTJ[d�
u_TJYa^�GJL�l_UVT��;cJL�T1^mUb`aW���YClm¢6UVT�`Al�L�Wb`$^�LEw�`al�LE`MGd`Ce�i,L�L�T�^�GJL�YCTJL�w�L/em]�lmUZi;L/w�UVT 3 �=5·� I T�^�GJUbe!vd`\v;LElE¡
p�Y1em]�Y$g�L�^ `aW½��UVT:�CLEeh^mUZ[C`$^�LS^mGJL�v;Y1ememUVidUVWZU ^og�^mY6[\L�TdL�lx`$^mL�`�Td`$^�cJl�`\W¨Wb`aTJ[Ccd`a[CL L���vJWb`aTd`a^mUZY\T���lmYCK `
K�L/]xGd`aTJUC*�L/w�vJl�Y:Ya�;wJY\TJLHUZTAp�Y�j�3 &=5½¡1`_vdlmY$�CL�l¨i;`\emLEw�Y\T�^og:v,Ls^mGJLEY\l�g\� I T�^mG;`$^�]�YCTC^�L��:^E¡\L���vJWb`aUZTJUVTd[
`�vJl�Y:Ya��i,LE]�Y\K�LEe L���vJWZ`\UVTdUVTJ[���G:g�`�vJl�Y\[\lx`aK Gd`CeX`�[\UZ�\L�T�^og:v;LC��,�LAGd`¤�CL�^�lmUZLEw�^mY�LEj1cJUZv Y\cJl
LET:�1UZl�Y\TJK�L�T1^���UV^mG�`�^�Y1YCW�^mG;`$^!��YCWVWZY$�!es^mGJL/ehL�WVUZTJLEeE�!tqTd]�L�`�vJl�Y\[Cl�`\K#Gd`Ce�i;LEL�T�^og:v,LE]xGJL/]x¢\LEwf¡JU ^
Ube�v,YCe�emUViJWZL�^mY�Gd`¤�\LA`aT�L���vJWZ`\Td`$^�UVYCT���Y\lX^�GJL�^og:v,L�Ya��`aT:g�L���vJl�LEe�ehUZY\T�UVT ^�GJL�vJl�Y\[Cl�`\K����fL�^�cde
]�Y\TdemUbw�L�ls^mGdL ��Y\WZWVY$��UZTJ[�vJl�Y\[\lx`aK

(*Definition of the map function *)

let rec map =
function

| f, [] → []
| f, (hd :: tl) → f hd::map (f, tl);;¥:LEWVL/]±^�UVTJ[6^mGJL%)dl�eh^qY�]E]�cJl�lmLETd]�LXY\� Rfd�i�`aTdw�vJl�LEe�emUVTJ[�^mGJL�idc�^h^�Y\T ^�� i"TXd�j�dXLUk�h�jAcJv­wJ`$^�LEe_^mGJL

��UZTdw�Y$��^mGd`a^!UZe�wJLEw�Ub]�`a^mLEw�^�YML���vJWZ`\Td`$^�UVYCT�`Ces��Y\WZWVY$�!er.
�dlmYCK � �sLS[CL�^�^�Gd`$^!KA`av�Ube!`���cJTd]±^�UVYCT
� FHGdL ^og1v,LXYa��^mGJLK);l�eh^!`al�[\cJK�L�T1^�Ube��
	���
���������� ���
	���
�������^mW��
�Jl�Y\K � ��L [CL�^�^mG;`$^H^mGJL ^og:v,LXYa�
�
Ube��
	���
�������Gdw�� ���
¥:Y��sLS[CL�^��
�
	���
�������Gdw�� ����� ���
	���
�������^mW��
�Jl�Y\K - �sLX[\L�^s^�Gd`$^�^�GJL ^og:v;L Y\��^�WfUZe���	���
�������Gdw ��WZUZeh^
¥:Y��sLS[CL�^��
�
	���
�������Gdw�� ����� ���
	���
�������Gdw ��WZUbeo^

! FHGJL ^og:v,L Ya�
^mGJLXl�LEemcJWV^HUbe���Jl�Y\K � �sLX[\L�^s^�Gd`$^�^�GJL ^og:v;L �$`al�Ub`aiJWZL ��lmL�)dTJL/es^mY"� WVUbeo^
¥:Y��sLS[CL�^#� WZUZeh^
u_W ^�Y\[CL�^mGdL�l��sLSG;`¤�\L$���
	���
�������Gdw�� ���%� ����	���
�������G;w ��WVUbeh^ ��� WVUbeh^

�!cJK�i;LEl�e l�L�vdlmL/ehLETC^ G:g:v;LElmWZUVTd¢:eq^�Gd`$^�`\lmL�]�YCTJTJLE]�^mL/w�^�Y�^�GJLAvJl�Y\[Cl�`\K��M¥:L�WZLE]�^mUZTJ[�Y\TJL�Ya��^mGJL/ehL
T:cJK�i;LEl�e�GJUZ[\GJWZUV[CG1^�e�^�GJL ]�Y\l�l�LEemv;YCTdw�UZTJ[ vd`alm^�Y\��^mGJLqvJlmYC[\lx`aK���F�Y�LEK�cJWb`$^�L!^mGdUZe�i;LEGd`¤�:UVYCl�UZTA^mGdUZe
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vdlmL/ehLETC^x`$^�UVYCTf¡f�sL�ehUZK�vJWVg4lmLEvJl�LEemL�T1^ ^mGJL6]�Y\l�lmL/ehv,Y\T;w�vd`\lh^xeXi:g�i,Y¤�:L/e ��U ^�G ^mGJLAWZUZTJ¢4T:cJK�i;LEl�UZT
emcJv,L�lxem]�lmUZv�^/�
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FHGdL�L���vJWb`aTd`a^mUZY\T Ube�vJl�LEemL�T1^mL/w `\e�eh^ml�cd]±^�cJl�LEw ^mL��:^E� 7�`\]xG�emLE]�^mUZY\T UZT1^ml�Y:wJcd]�L/e�^mGJL�^og1v,L�Y\�X`
vdlmYC[\lx`aK&L���vJlmL/ememUZY\T���GJUb]xG�UZe_^mGdL�T�vdlmYC[\l�LEe�ehUZ�\LEWVg�l�L�);TJLEw��Su�� ^�L�lSLE`\]xG�lmL�)dTJL�K�LETC^/¡d^�GJL�^og1v,L�Y\�
^�GJLML���vJl�LEe�ehUZY\T�Ubeql�L�v,LE`a^mL/w�� �_Ya^mL�`aWbemYA^mGd`a^q^�GJL�¢CL�g:�sY\lxw ��?;AB�;� #�Ube_c;ehL/w�^mY�WVUZTJ¢�^og:v;LM�$`al�UZ`\iJWZL
^�Y��¤`\lmUb`aidWVL Ubw�L�T1^mU+)dLEl�UVT�^mGdL ^mL��:^/�
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u!� ^mLEl�Gd`¤�:UZTJ[�iJlmUZL �;g4w�L/em]�lmUZi;L/w4^mGJL�w�U �­L�l�L�T1^�^mY:YCWZeX�sLAGd`¤�CLMi,L�LET�w�L��CL�WZY\vJUZTJ[d¡�UVT ^�GJUbe�ehL/]±^�UVYCT
�sL�w�LEe�]�l�UVi,L�K�YClmL�w�L�LEvJWZg�ehYCKML�^mY:YCWZeSeo^�lmL/ememUZTJ[�^�GJL�vJlmYCiJWZL�KAe!^�Gd`$^ �sL�LETd]�YCcJT1^mL�l�LEw���GJUZWVLMUVK �
vdWVLEKMLET1^mUZTJ[M^mGJLEK��

����� � ��� � ��� �7	���
 ��� ��	 ��� ��� ��� �	��� ��	�������� 
����

uqeqeh^�`a^mL/w�UVT�^�GJL�UZT1^ml�Y�w�cd]±^�UVYCTf¡,��LMw�L��CL�WZY\v�`aT�UZT1^mLEl�`C]±^mUZ�\LXvdlmYC[\lx`aK�K�UVTJ[ALET:�1UZl�Y\TJK�L�T1^_YCT�^mYCv
Y\� `\T�L���UZeh^mUZTJ[�}���]�Y\K�vJUZWVLElE� ,�L�cdemL�p�L�T1^�`\cJlE¡�^mGdL�vJl�Y\[\lx`aK�K�UZTJ[�LET1�:UZlmYCTJK�L�T1^A[\LETJL�lx`$^�Y\l/¡
^�Y�w�L�l�UZ�\L K�YCeh^HY\��^�GJL�]�Y\K�v;YCTJL�T1^xeHYa�
^mGJLXLET1�:UZlmYCTJK�L�T1^!ehc;]xG�`CeHLEw�UV^mYCl�eE¡�K�L�T:cdeE¡JvJcJWZWbw�Y$��TdeE�/I·�
K�Y1eo^fY\�1^�GJL�[Cl�`\vJGJUb]�`\Wa]�Y\K�v,Y\TJLET1^�e��sL�cdemL�]�YCcJWZw L/`\emUVWZg_i,L�UZK�vJWZL�K�L�T1^mL/w ��U ^�GXYa^�GJL�l¨^mLE]xGdTJY\WZY\[CUVL/e
emcd]xG�`\eSF�]�W�0aFH¢ 3V{$�r5�Y\l%2\`¤�$`Z0$u9�H^�3 N 5·¡f�sL�l�L�WZg�GJLE`¤�:UZWVg�Y\T�eo^�lmc;]±^mcdlmL/w�LEwJU ^�UVTJ[;�%I·^XK�LE`aT;e_^�Gd`$^
^�GJL�L/w�U ^�Y\l���GdUZ]xG�Ube�w�UbemvJWZ`¤g:UZTJ[�^mGdL�vJl�Y\[\lx`aK�cJTdw�LEl�]�YCTdeh^ml�cd]±^�UVYCT�Ube�`¤�H`al�LMYa�H^mGJL�cJTdw�LElmWZg:UVTd[
eh^ml�cd]�^mcJl�L�Y\�s}���vJlmYC[\lx`aKAeE�SFHGJLMLEwJU ^�Y\l w�Y:LEeSTJYa^X]�YCTdemUZw�LElS`6vJl�Y\[\lx`aK nocdeh^XWVUZ¢\LM`�emL�^ Ya��WZUZTJLEe
idc�^XU ^ ¢\LEL�vde `�]�WZYCemL�WZUVTJ¢�i,L�^o�sL�LET4��G;`$^ UZe w�UbehvdWZ`¤gCLEw�`\Tdw�^�GJL�lmLEvJlmL/ehLET1^�`$^�UVYCT�Ya��^�GJL�vJl�Y\[\lx`aK
`Ce�`aT�`aideh^mlx`\]�^Hemg:T1^�`$�6^ml�L�L\�
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�qcJLM^mY�UV^�eXw�Ubeo^�lmUZiJc�^�LEw�`alx]xGJUV^mLE]�^mcJl�L\¡­^�GJL6p�L�T1^�`\cJlXehg�eh^mLEK UZe YCv;LET4`aT;w4]E`aT�L/`\emUVWZg�i,L�]�Y\TJTdLE] �
^�LEw�^mY6L��:^mL�l�Td`\W
]�Y\K�v;YCTJL�T1^xe<3Z{ �=5·��F�Y�]�YCK�K�cJTJUb]�`a^mL���U ^�G�L��:^�L�l�Td`aW�^mY:Y\WbeE¡fp�LET1^�`acdlqvJl�Y$�:UZwJLEe_`
emUZKMvdWVL�]�YCKMK�cJTJUb]�`a^mUZY\T�vJl�Ya^�Y�]�Y\W½�XFHGJUbeqvdlmY\^mY�]�YCW�`aWZWZY$�!eqeh^ml�cd]±^�cJl�LEw�wJ`a^�`6^mlx`aTdeh��L�l `aT;w�l�L�K�Ya^�L
YCv;LEl�`a^mUZY\TdeE�

4qehUZTJ[�^mGJL/ehLA]�Y\K�K�cJTdUZ]E`$^mUZY\T��8`\]�UVWZU ^�UVL/e�¡¨UVT�Y\cJl�}�� LET1�:UZlmYCTJK�L�T1^E¡�v;`alxehUZTJ[6Ube v,L�lm��Y\l�KML/w�i:g
`\T }���v;`alxehLElq^�Gd`$^XGd`Ce i;LEL�T�L��:^mlx`\]�^mL/w���l�Y\K ^�GJL�}�� ]�YCKMvdUVWZL�l/�MFHGdUZeXv;`alxehUZTJ[6vdlmY�w�cd]�LEe�}��
`\ideh^mlx`\]±^_emg:T1^�`$��^ml�L�L/e�^mG;`$^S`\lmL ^�GJL�T�^mlx`aTdeh��L�l�lmL/w�^mY�p�LETC^x`acJl/�_tqT�^mGJL�}�� emUZwJL\¡,��L�v,L�lm��Y\l�K `
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v,YCeh^mYCl�wJL�l­^ml�L�L9^�l�`¤�CL�lxem`\W ¡EehLETdw�UZTJ[H^mYqp�LETC^x`acJlf^ml�L�L�iJcJUZWbw�UVTd[_]�YCKMKA`\TdwJef`C]�]�YCl�wJUVTJ[�^mYq`�w�LEw�Ub]�`a^mL/w
^�lmLEL vJlmY\^mY�]�YCW�w�L�)dTdLEw�UVT 3 |�5·�

-%�*����� � 2;ª � 2  ª1®£¯ ����� ª + « ",�E��	 � � ª1ª � � ¯ � ¯ � ¯ �
I T�^�GJUbeqemLE]�^mUZY\Tf¡;��L�w�L�^�`\UVW�^mGJL�vJlmY\^mY�]�YCWfcdemLEw�^�YA^mlx`aTdeh��L�lq`aT�`ai;eo^�l�`C]±^_emg1T1^x`$�6^�lmLELX��l�Y\K }�� ^mY
^�GJLMvJlmYC[\lx`aK�K�UVTd[AL�T:�:UVl�Y\TJK�LETC^/�KI·^ `CememcJK�LEe!^mGd`a^q^�GJL�^o�sY�]�Y\K�v,Y\TJLETC^xeS¢1TdY$�<^�GJLM��Y\l�KA`aWZUZemK��
Y\��^�GJL�^ml�L�LC��FHGdLMvdlmY\^mY�]�YCW9wJLEemUV[CT�^x`a¢\L/eSUVT1^mY�`C]�]�YCcJT1^ ^mGJL�v,Ya^mLET1^mUb`aWZWVg4WZ`\lm[CL�emU+*ELMY\��^�GJLM^ml�L�L/e��
F�Y�`¤�CY\Ubw�vdlmYCiJWVLEKAe�w�cJl�UZTJ[X^mGdL!^mlx`aT;eo��LElE¡\^mGJLSwJ`$^x`XUZesemvJWVUV^�UZT1^mY�`a^mYCKMUb]!wJ`a^�`d�1, UV^mG�^mGJLS`aideh^mlx`\]�^
emg:T1^�`$��^ml�L�L�vJl�Ya^�Y�]�Y\W_Y\TJL�Gd`Ce�^mY�ehLETdw ^mGJL�^ml�L�L�TJY�w�L �½i:g �½TdY:wJL\� FHGJL�lmL/]�LEUV�CL�lAl�L �·iJcJUZWZwJe�^mGJL
]�Y\l�lmL/ehv,Y\T;w�UVTd[A^ml�L�L�vJlmYC[\l�LEe�ehUZ�\LEWVgC� I T�]�`\emL�Y\��`�]�Y\TJTdLE]±^�UVYCT��8`aUZWZcJlmLC¡,^mGJLAemcJi�^ml�L�L/eq`\WVl�LE`Cw�g�ehLETC^
TdL�LEw�TJY\^ ^mY�i,LAlmL �·emL�T1^E�AFHGJL�wd`$^�`�^�l�`\Tdeo��LElX]�`aT�]�Y\T1^mUZT:cJLA`$^�`aT:g�[CUV�CL�T ehcJiJ^ml�L�L\��FHGdL�ehLETdw�L�l
^�l�`¤�CL�lxehL/eq^mGJL6^ml�L�L6emY�^mG;`$^�^�GJL6l�LE]�L�UZ�\L�l�]E`aT�UZTd]�l�L�K�LETC^x`aWZWVg�]�YCTdeo^�lmc;]±^�^�GJL�^�lmLEL\��FHGJL6l�LE]�L�UZ�\LEl
KA`\Td`a[CLEeH`�eo^x`\]x¢A^�Y�eh^mYClmL TJY�w�L/eHTJL�L/w�LEw���YCl�WZ`a^mL�l!]�Y\Tdeh^ml�cd]�^mUZY\TdeE�
FHGJLElmLA`\lmL�^o��Y�^og:v,LEe Ya�HTJY�w�L/eX`aTdw�¡f^mG:cdeE¡f^o�sY�]�lmL/`$^mUZY\T�vJl�UVK�UV^mUZ�\L/e�.�����������>+�;� # `\Tdw ���������

�U� �X���
	 ����������>+�;� #�
/#����v�!��>@
*,v�����f���!��
�
<�;AB���	�����������f������
�
M�=��> ����


	 �����������f� ����
/#����v����>@
*,v�����U���!��
�
<�vAO���������������U���!��
�
M� �O���	�����t� #�� ,����0,�

�_Ya^�L�^�Gd`$^�^�GJL�T:cJK�i,L�lAY\�SemY\TdeMUbe�cdehL/w�i:g�^�GJL�l�LE]�LEUV�CL�l�^mY v,Y\v���lmYCK�^mGJL�WZY�]�`\WHeh^�`C]x¢­� FHGJL
#����v����>@
*,v�����U���!��`al�[\cJK�LETC^�`aWZWVY$�!e�^mGJL4^mlx`aT;eo��LEl�Y\��K�cJWV^mU �½��Y\l�K�`\WVUbemK ^�lmLELEeE� FHGJUZe���YClmKA`aWZUbehK
K�cdeh^s^�GJL�T�i,LX¢:TJY$��T�i:g�i;Y\^mG�^mGJL�emL�T;w�L�l�`aT;w6^�GJLXl�LE]�LEUV�CL�l/�
�dcJlh^�GJL�l�K�Y\l�L\¡¨^mGJLA^�l�`\Tdeh��L�l�lmL/w�^�lmLELEeXKA`¤g�i,L�UZTd]�YCK�vJWVL�^mLc88U � L\�Z¡�]�YCTC^x`aUZTJUZTJ[�vJWZ`C]�LEGJY\Wbw�L�lxeS^mY

KA`\lm¢�^mGJLSWZY:]E`$^�UVYCT�Ya�f^�GJLSKMUbe�ehUZTJ[�emcJi�^�lmLELEe;:�YCls`\TJTJYa^x`$^�LEw988U � L\�Z¡:UVT���YClmKA`a^mUZY\T�Ube�`a^h^x`\]xGJL/w�^mY�^mGJL
TdY:wJLEe;:±�
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, GdL�TAw�Y\UZTJ[�eh^ml�cd]±^�cJl�LEwMLEw�UV^mUZTJ[;¡\L�T1^�lmg�v,Y\UZT1^�e�UZT�^mGdL�vd`alxehLEl�`al�L�]�l�cd]�Ub`aW .f^�GJL�gM`al�Lsc;ehL/w�^�YXvd`alxemL
emcJi��·L���vJl�LEe�emUVYCTde�� ,4L�w�Y\T 
 ^q�H`aT1^�^�Gd`$^q`�WVY�]�`\W¨K�Y�w�U+);]�`a^mUZY\T���Y\lx]�L/eH^mGJL�lmLEvd`alxemUVTJ[�Y\�
^�GJL���GJYCWVL
vdlmYC[\lx`aK�� 4!TJ��Y\lm^mcJTd`a^mLEWVg ehYCK�L�]�Y\K�vJUZWZL�lxe�]�`\T ]�Y\K�vJUZWVL6Y\TJWZg�vJl�Y\[Cl�`\KAe�¡�^�GJL����������! 8�l�LEemvf�
^�GJLMps`\KMWb�fUZ[\G1^v:svd`alxehLEl�Gd`\e!Y\TJL�emUZTJ[\WZLXL�T1^ml�g\¡J^mGJL�YCTJLX��YCl�^mGJL�w�LE]�WZ`\l�`a^mUZY\TdeM88lmL/ehvf��^o�sYAL�T1^ml�UVL/e�¡
YCTJLS��Y\lH^�GJL�w�LE]�WZ`\l�`a^mUZY\TdeH`\Tdw6YCTJLS��Y\lH^�GJLXL���vJl�LEe�ehUZY\T;e	:��
F�Y�Y$�CL�lx]�YCKML ^�GJUbeqvdlmYCiJWVLEK�¡,�sL�]�l�LE`$^�L�`�^�`aidWVL�^mGd`a^ `CememY�]�Ub`$^�LEe!L/`\]xG�LET1^ml�g�v,Y\UZT1^S��UV^mG4^o�sY

eh^ml�UZTJ[Ce�`aT;w `�vd`a^mGf� FHGJL�^o�sY eo^�lmUZTJ[CeA`\lmL�cdemLEw�^mY LETd]�`\vdehcdWZ`a^mL�^mGJL�eh^ml�UVTd[4^�Y i;L�vd`\l�emLEw emY
^�Gd`$^�^mGJL�lmL/ehcJWV^�Ube�vd`\l�e�`aidWVL�`a^�^mYCv WVLE�\LEW ���JYCl�L���`\K�vJWVLC¡9U �!�sL6]�YCTdemUZw�LElX^mGdL�L�T1^ml�g�v;YCUVT1^�^�Gd`$^
]�Y\l�lmL/ehv,Y\T;wJe�^�Y�^�GJLS^og1v,LEesY\�¨^mGdL }���Wb`aTJ[Ccd`a[CL\¡1U ^xe�^o��Y�`\e�ehY�]�UZ`a^mLEw6eo^�lmUZTJ[Ces`al�L!"=T�NXL � ���$# ��"
`\Tdw%" 
 "\��PSUV�CL�TA`Xeh^ml�UVTJ[ ^�Gd`$^�lmLEvJlmL/ehLET1^�e�` ^og:v,L!ehcd]xG�`Ce&"��rkrjOL('Ok jZL 
 T�k�P=L)"a¡�^�GJL!L�T;]�`av;ehcJWb`$^�UVYCT
]�lmL/`$^�LEe*"=T�N�L � �	�$# � �rkrjOL('Ok jZL 
 TBk�P�L 
 "_^mGd`a^_lmLEvJl�LEemL�T1^�eH`M^mYCv�WVLE�\LEWfw�LE]�WZ`\l�`a^mUZY\Tf��FHGdLXvd`$^�G
UZT�^�GJLM^�`\iJWVLMUbe!^�GJL�T�cdemLEw�^�Y�L��:^mlx`\]±^q^mGJLA`\ideo^�l�`C]±^ ehg:T1^�`a��l�L�vdlmL/ehLETC^x`$^�UVYCT�Ya��^�GJL�UZTJUV^mUb`aW�eh^ml�UVTd[
��l�Y\K#^mGJLXl�LEemcJWV^mUZTJ[�vd`alxehL/wA^�lmLEL\�
+-, *-) G�,�0/. %(#/</2/. .-)10 n )12=>9*-)+%(?-23>709%('C>N23O n >B%IK
,(G�>7*8) >703)1)"2"P
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FHGdL�vJl�Y\iJWZL�K Ya��]�Y\K�K�L�T1^xe!Ube�K�Y\l�L�w�L�WZUZ]E`$^�L\�!p�Y\K�K�L�T1^�e!`\lmLXc;ehLEWVL/emeH��YCl_]�YCK�vJUVWb`$^�UVYCTf¡;emY�^mGdL�g
`\lmL�cdemcd`aWZWVg ^�GJl�Y$��T�`¤�s`¤g w�cJl�UZTJ[�^�GJL�vd`alxehUZTJ[4vJGd`\emL\� FHGdUZeMK�UV[CG1^�TdYa^AehLEL�K�]�l�cd]�UZ`\Ws`Ce�UV^AUZe
YCi:�1UZY\c;e�^mGd`a^6^�GJL�]�Y\K�K�L�T1^6K�LE]xG;`aTJUbehK ]�`\T�i,L�l�L�vJWb`\]�LEw `\wJ�¤`\T1^�`a[CL�YCcdehWZg�UZT�`\T UVT1^mLEl�`C]±^�UV�CL
vdlmYC[\lx`aK�K�UVTJ[ML�T:�:UZlmYCTJK�L�T1^�i1g�ehYCKML �8`\Td]�UZL�l�WZUV^mL�lx`$^�LXvJl�Y\[\lx`aK�K�UZTJ[�^�LE]xGJTdUZj1cJL/e��!>+� �X?;AB���v� ���X� �
�_L��CL�lm^mGJLEWVL/emesUV^_ehLEL�KAeHl�`a^mGJLEl�cJTJvJWZLE`Cem`\T1^s^�Y�[\L�^�l�UZw�Y\�¨^mGdUZe�i;`\emUZ]S�H`¤g�^mY�`aTdTJYa^x`$^mL vJl�Y\[Cl�`\KAe��
tqcJl�ehYCWVc�^�UVYCT�^�`a¢CLEe�`Cw��$`aT1^�`\[\L�Ya�s^mGdLA�8`\]�^�^mGd`a^�K�YCeh^�Ya�s^mGJL�}���]�YCK�vJUVWZL�lxe TJLELEw�^mY�¢CL�LEv

L��:^mlx`XWVY�]E`$^mUZY\T6UVT���YClmKA`a^mUZY\T�UZTdemUZw�Lqvd`alxemUVTJ[�^ml�L�L/e�UZT6Y\lxw�LEl�^mYMi,LS`\iJWVL_^mY�[\UZ�\L_K�YClmL!vdlmL/]�UbehLqL�l�lmYCl
K�L/eme�`a[CLEeE� ¥�Y w�cJl�UVTJ[�^�GJL�WZL���UZ]E`aW!`\Td`aWZg�ehUbe���LMnocdeh^6l�LE]�Y\lxw�^mGdL�WVUbeh^�Ya�X]�Y\K�K�L�T1^xeA��U ^�G ^mGJLEUVl
WZY�]�`a^mUZY\TdeE�MFHGdL�T cdemUVTJ[�^�GJL�WVY�]�`a^mUZY\T�UVTJ��Y\l�K�`a^mUZY\T�UVT4^mGdLAvd`alxehL/w�^�lmLEL\¡¨UV^XGd`\e i,L�LET v;Y1ememUVidWVLM^mY
wJL��\LEWVYCv�`M[CY1Y�w�GJL�cdlmUbeo^�UZ]q^�YMGdY1YC¢6]�YCK�KMLET1^�eHid`C]x¢�UVT�^�GJL�eo^�lmc;]±^mcdlmL/w6L/w�U ^�Y\l/�

-%�*����� + « ",�/� 	��_�¤� ¯ � �6ª � ¯ 2,ª � «
u<]xGd`alx`\]�^mLElmUbeo^�UZ]sY\�fvd`alxehLEl�e�UZe�^mGd`a^�^mGdL�g�[\LETJL�lx`aWZWVgMeo^�Y\v�`a^�^mGdLE)dlxeo^�L�l�lmYCl�L�Td]�Y\cJT1^�L�l�LEw��9FHGd`aTd¢:e
^�Y6^�GJL�eh^ml�cd]±^�cJlmLMYa��}���vJlmYC[\lx`aKAe�8�WZUZeh^XYa�swJLE]�Wb`alx`$^�UVYCTde;:±¡­U ^XUbeX`aWZ�s`¤g�eqv;Y1ememUZiJWVLC¡���GJL�T�vd`\l�emUVTd[
`�WVUbeh^�Ya��wJLE]�Wb`alx`$^�UVYCTdeE¡H^mY�]�Y\T1^mUZT:cJL�^�GJL ehg:T1^�`a� `\Td`aWZg�ehUbe�YCT ^mGJL�TJL��1^�w�LE]�WZ`\l�`a^mUZY\T ��YCWVWZY$��UVTd[
`�emg:T1^�`$��L�l�lmYClE� 4qehUZTJ[ ^�GJL�^ml�L�L�vdlmY\^mY�]�YCWH�8`\]�UZWZU ^�UVL/e�¡HUZT�]�`\emL�Ya��emg1T1^x`\]±^�UZ]�LElml�Y\l/¡��sL�emL�Tdw�^mY
^�GJLMvJlmYC[\lx`aK�K�UVTd[�L�T:�:UVl�Y\TdKMLET1^S`aT4UVT;]�Y\K�vJWZL�^�LMemg:T1^�`$��^�lmLEL 88��U ^�G4`�vJWZ`C]�LEGJY\Wbw�L�lSKA`al�¢:UVTJ[6^mGJL
WZY�]�`a^mUZY\T Ya�H^mGdL6K�UZe�emUVTJ[4w�LE]�WZ`\l�`a^mUZY\T":�¡�`aTdTJYa^x`$^mL/w ��U ^�G�^mGdL�L�l�lmYCTJL�YCcdeS^mL��:^���GJLElmL�^�GJL�emg:TC^x`$�
LElml�Y\lsGd`CeHi;LEL�T�w�L�^�LE]�^mLEwf�

, UV^mG�^mGdUZe ^�LE]xGJTdUZj1cJLC¡¨L�l�l�Y\lSlmL/]�Y$�\LElmg�Gd`CeX`�l�Y\cd[\G�[Cl�`\T:cJWZ`\lmUV^og\¡­iJcJ^X^mGJLA��GJYCWVL�vJl�Y\[Cl�`\K UZe
`\Td`aWZg�ehL/w�¡�`aT;w L�l�l�Y\lxe�]�`\T�i,L�]�Y\l�l�LE]±^�LEw i:g�LEwJU ^�UVTJ[�^�GJL�LElml�Y\TdL�Y\c;eX^mL��:^�UZT�^mGJL�vJl�Y\[\lx`aK�K�UZTJ[
LET:�1UZl�Y\TJK�L�T1^/�

-%�*����� � ¯ ",� ª 	�� 	¨� �� "�� ¯ � � �J�' ¯ "
I T�p�LET1^�`acdl�LEw�UV^mUZTJ[�`\Tdw�vJl�L�^h^og:vJl�UZTC^�UVTd[ `\lmL!wJY\TJL!UZTA`�]�YCT1^mL��:^���l�L�L�KA`aTdTJL�l/� 4_T���Y\lm^mcdTd`$^�L�WZg�}��
G;`\esehYCKMLS]�YCTdeo^�lmc;]±^�e�^mG;`$^HK�`\¢\LqU ^HTJLE]�LEe�em`\lmg�^mYMGd`\Tdw�WZLS]�Y\T1^mL��1^�cd`aW,UZT���Y\l�KA`$^mUZY\T¨�
�dY\lsL��J`aK�vJWZL\¡
`\T UVTO)d��Y\lAv,YCeh^t)d� w�L/]�Wb`alx`$^mUZY\T UZTdw�Ub]�`$^�LEe�^�Gd`$^A^�GJL�vd`\l�emL�lAemGJY\cdWZw i,L�Gd`¤�CL�wJU��­L�l�L�T1^mWZg�i,L���YClmL
`\Tdw `$� ^mLElM^mGJL�w�L/]�Wb`alx`$^�UVYCTf��r!`a^mGJLEl�^mGd`\T�L��1^�L�TdwJUVTJ[�^�GJL�[\L�TdL�lx`aWHK�LE]xGd`\TJUZemK�Ya�SLEw�UV^mUZTJ[�`aT;w
vdlmL�^h^og:vJl�UVT1^mUZTJ[;¡��sL6UZK�vJWVLEK�L�T1^M`\T�UVT1^mLElmK�L/w�UZ`a^mL6emY\WZc�^�UVYCT���GJL�l�L6]�YCT1^mL��:^�cd`aW�UVT���YClmKA`a^mUZY\Tde�`al�L
¢CL�v�^�`a^�^mGdL!WVLE�\LEWdYa�,^mGdLq`ai;eo^�l�`C]±^�ehg:T1^�`a��^�lmLEL\�9FHGJL�T�`\T1g�L���vJl�LEe�ehUZY\T���UV^mGJUZT�` [\UZ�\LETAehg:T1^�`a��^ml�L�L
UbeHKA`aTJUZvJcJWb`$^�LEw�UZT�^�GJL�e�`aK�LX]�Y\T1^�L��:^E���JYClH^mGJLXUZK�vJWZL�K�L�T1^�`a^mUZY\Tf¡J^mGJUbe�UZKMvdWVUZLEeH^�Gd`$^H^�GJL�}���emUZw�L
^�Gd`$^S^�`\¢\L/eq]E`al�L�Ya��^mGJLMvd`alxemUVTJ[�`aTdw�^og1v,LE]xGdLE]x¢:UVTd[6Gd`Ce!^�Y�KA`aUZT1^�`\UVT�`\T�LET1�:UZlmYCTJK�L�T1^_��YClqLE�\LElmg
vdlmYC[\lx`aK w�L��CL�WZY\v,LEw�UVT�^�GJLXL�T:�:UVl�Y\TdKMLET1^E�

��� � $ � � � � � $ �0��	 ����	 &

F�Y�w�L/em]�lmUZi,L!^mGdLqWb`¤g\YCc�^�Ya�fvJl�Y\[Cl�`\KAe�¡�p�L�T1^�`\cJl�vJl�Y$�:UZwJLEe�`�vJlmL�^h^og�vJl�UVT1^�UVTJ[�KML�^�`\WZ`\TJ[\cd`\[\L!]E`aWZWVL/w
� � $ & 3Z{/N=5½�Xu �/� $ &�ehv,LE]�Ub);]E`$^�UVYCT�UZe ]�Y\K�v;Y1ehL/w�Ya�s`6emL�^ Ya��l�cJWVL/e��XFHGJLMWZL�� ^ vd`alm^SY\��^mGJLMl�cJWVL
wJLEe�]�l�UVi,LEeq`Avd`$^m^mLElmTf�SFHGJL�l�UZ[\G1^_vd`\lh^_Y\��^mGJL�lmcdWVL�UZeq`�i,Y¤��w�L/em]�lmUZv�^�UVYCTf�_FHGJL<)dl�eh^qLEWVLEK�L�T1^qY\��`

mDmonJprq stqvu
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i,Y¤��¡J��l�U ^m^mL�T�i,L�^o�sL�LET�iJl�`C]x¢\L�^�eE¡JUZe�^mGJL 
;������
��f��� ���±��I·^qL���vJWb`aUZTde�GJY$�<^mGJL�w�U��­L�l�L�T1^_LEWVLEK�L�T1^�e�Y\�
^�GJLXi,Y¤��`al�L_^�YAi;L�wJUZemvJWb`¤g\LEwf�9u_T�L��J`aK�vJWZL Ya�
`Ml�cJWZLXUZes^�GJL ��Y\WZWVY$��UZTJ[".

vJWZcde 8��¤�­¡ �¤gB:�� � 3 � G�{�� �/�����	� �$gX5
FHGdL�vd`$^m^mLElmTXvd`\lh^�Ya��^mGdUZe¨lmcJWZL�Ube � i"T �fP�� � � � ��# 
 
Z¡��$`\lmUb`aiJWZL�vJl�L�)d�:L/w i:gS`!eh^�`\lfl�L�vJl�LEemL�T1^�e¨`al�iJU ^�l�`\lmg
^�L�l�K��9FHGdLql�UV[CG1^svd`\lh^sUZeH]�Y\K�v;Y1ehL/w�Y\�f^mGJL i,Y¤� � � � � � 
 � � "
��" ��# � 
Z�9FHGdLS]�Y\K�idUVTd`a^mYCl�Ya��^mGJL
i,Y¤��Ube � � � 
 ��FHGJL�i,Y¤� ]�YCT1^�`aUZTdeM^�GJlmLEL�L�WZL�K�L�T1^�er.�^�GJL�lmL/]�cJlxemUV�CL�]E`aWZW!Y\T�^mGJL9)dl�eh^6emY\Tf¡�^mGJL
]xG;`alx`\]±^�L�l����	�$¡1`aTdw�^�GJL_l�LE]�cJlxehUZ�\L!]E`aWZW;YCT�^mGJLSehL/]�Y\T;w�ehYCTf�1, GJL�T6^mGJLqlmcJWZL_Ube�`\vJvJWZUVL/w�¡1^mGJL_^mGJl�L�L
LEWVLEK�L�T1^�e�`\lmLS^mGdL�T�w�UbehvJWb`¤g\L/w�UZT�GJY\l�U+*EY\T1^�`\W­KMY�w�LX��UV^mG�`\T�UZT1^mL�l��sY\lxw6emvd`\]�UVTJ[MYa�9Y\TdLScdTJU ^/�

I·^9UZe�v,YCe�ehUZiJWZL�^mYS`\e�ehY�]�UZ`a^mL�[Cl�`\vJGJUb]�`$^m^ml�UViJcJ^mLEe�88U � L\�Z¡a]�YCWVYCl�`aT;w ��Y\T1^;:�^mYSL�WZL�K�L�T1^xe¨Y\�Ji;Y¤���
¥�g1K �
i,Y\WZUb]�Td`\KML/e_`\lmL�c;ehL/w���Y\l `$^m^ml�UViJcJ^mLEeSemYA^mGd`a^ ]�cdeh^mY\K�UC*E`a^mUZY\T�]�`\T�i;LMv,L�lm��Y\l�KML/w�UVT;w�L�v,L�TdwJL�T1^mWZg
Y\��^�GJL��/� $ & ehv,LE]�Ub);]E`$^�UVYCTf�JI·^_Ube!`aWbehY�v,YCe�ehUZiJWZLS^mYAK�Y�w�U ��g�^mGdL�]�Y\K�vJcJ^�`$^�UVYCT�Ya�
^mGJL�w�L�^�`\UVWfWZL��CL�W
i:g�KA`$^�]xGdUVTJ[�^�GJL�]�cJl�lmLETC^!WZL��CL�WfY\�9^mGJL�^ml�L�L�`\Tdw�]xGd`aTd[\UZTJ[M^mGJL�lmL/]�cJlxehUZ�\LX]E`aWZWZeE�!¥:YA��Y\l_L��J`aK�vJWZL\¡
`MK�Y�w�U+)dLEw��\LEl�emUZY\T6Y\�¨^�GJLXvJl�L��:UVYCcdeHl�cJWVLX]�Y\cJWbw6i,L

vJWZcde 8��/��¡ �¤gB:�
 ��� � 3 � G {�� �/��
 ��� � UZT�]�WZ`Ceme'� ehg:K�i,Y\W .����	� �¤g�
 ��� � 5
I T�^mGJUbe9]�`CehL�^mGJLH]xGd`alx`\]�^mLEl����	����UVWZW:i;L�w�UbehvdWZ`¤gCLEw cdemUVTd[q[Cl�`\vJGJUb]�`aW1`$^m^ml�UViJcJ^mLEe
Y\��^mGJL�]�Wb`\e�eJP�#�R$��hZT
��GdUVWZLS^mGJL�emY\TdeHY\�Di"T �UP�`al�Lql�LE]�cJlxehUZ�\LEWVg�]E`aWZWVL/w6��UV^mG�`�w�L�^x`aUZWfWZL��\LEW�i;Y:Y1eo^�LEw�i1g�Y\TJL cJTdU ^/�
�
UZTd`aWZWVg�^�GJL�emL�WZLE]�^mUZY\T�K�LE]xGd`\TJUbehK UZeS`ac�^�Y\KA`$^�UZ]E`aWZWVg�w�L�l�UZ�\LEw���l�Y\K ^mGdL�k�k�}���emv;L/]�U+);]�`a^mUZY\Tf�

I·^ �sY\l�¢:eq`\eq��Y\WZWZY$�!e�.!��GdL�T4emL�WZLE]�^mUZTJ[�`6^mYC¢\LET�Ya��^�GJL�vJl�L�^h^og�vJl�UZTC^�L�l Y\cJ^mvJc�^/¡­^mGJL�l�cJWZL�^mG;`$^XGd`\e
vdlmY�w�cd]�LEw�^mGJLS^mYC¢\LET�UZeHl�LE]�Y$�\LElmL/w��¨FHGJLET6^�GJLS^ml�L�Lq^mGd`a^sUbe�ehLEWVL/]±^�LEw�Ube�^mGJL YCTJL_^�Gd`$^HGd`Ce�KA`a^�]xGJL/w
^�GJL!WZL�� ^�G;`aTdw�vd`\lh^�Y\�;^�GJL_l�cJWZL\�9u!vJvdWVg:UZTJ[ ^mGJUbe�vdlmUZTd]�UZvJWZL�^mY ^�GJL!vJl�L��:UZY\cde�lmcJWZL\¡1ehLEWVL/]±^�UVTJ[ ^�GJL����	�
^�Y\¢CL�T���UVWZW¨emL�WZLE]±^H^�GJLX��GJY\WZL�i"T �UPX^�lmLEL\�

I T�i,Ya^�G�}���UZK�vJWZL�K�L�T1^�`a^mUZY\TdeE¡E^mGJLElmL�`\lmL�KMYClmL�YClfWZLEe�efY\TdL�G:cJTdw�l�LEw YCv;LEl�`a^mY\lxe­UZT ^mGJLs`aideh^mlx`\]�^
emg:T1^�`$���
k�lmL�^h^og�vdlmUZT1^mUZTJ[Semv,LE]�U+);]E`$^mUZY\T;e
`\lmLH`ai,Y\cJ^9YCTJL�^mGJYCcdem`\Tdw�WZUZTJLEeE¡a��GJUb]xGM]�Y\l�lmL/ehv,Y\T;w ^mYS^o�sY
G:cJT;w�lmL/w�l�cJWZLEeE�9F�Y�Y\cJlH¢:TJY$��WZLEw�[CL\¡:TJYCTJL Ya�f^�GJL�]�YCKMvdUVWZL�lxeH`avJv,LE`\l�^�Y�G;`¤�\L `�vdlmL�^h^ogAvJl�UVT1^�L�ls��Y\l
^�GJL�UZl�`aideh^mlx`\]�^6ehg:T1^�`a�­¡!emY UV^�Ube6wJU ��]�cdW ^�^mY LE�$`aWZcd`$^�L�^mGdL4j1cd`aWZUV^og�Y\�X^mGJL4vJlmL�^h^og vJl�UVT1^�L�lxeA��L
G;`¤�\LAY\iJ^�`aUZTJL/w���¥1^mUZWVW½¡9��L6i;LEWVUZL��CLAY\cJlMehv,LE]�Ub);]E`$^�UVYCTde�`al�LAlx`$^mGdL�l�]�Y\K�vd`\]�^�U �!�sL�¢CL�L�v UZT�K�UVTdw
^�Gd`$^A`�ehv,LE]�Ub);]E`$^�UVYCT�w�LEe�]�l�UZi;L/e�TJY\^MYCTJWZg ^mGJL�vJl�L�^h^og�vdlmUZT1^mUZTJ[�iJcJ^A`\WZemY�^�GJL�ehLEWVL/]±^mUZY\T `aTdw ^mGJL
]�Y\K�vJc�^x`$^�UVYCT�Y\�¨^mGdL�w�L�^x`aUZWfWVLE�\LEW �

����� � � � " ��"�� " � ����	'&�� �%	 � �
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^mGdLXvJlmLE�:UVYCcdesiJUVT;w�UVTd[CeE�
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T�NXLAGd`Ces`\WV�H`¤g�e�`��BdOTF�Uk j��fk jZe T�k�P=LA`CeHU ^xe�ehL/]�Y\T;w6`al�[\cdKMLET1^E¡:��GJUb]xG�Gd`Ce�`$^�WZLE`\eh^HY\TJL L�WZL�K�LETC^
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