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csW�egk�vQ]ÑÕ6W�egW�\ºi�nRegmUÈÉigZGW�mUeg]d�U]d\x_o`6]^vQWY_x�
ÜG� ÜG� ��Y�^WT%_�`aY!b�_�cd^Ke2fI_�gWS�T%hiS�cIj�_�T>fCe2kWlmZ V9màihWY_sX[Z ihZGWK\GW{ilÏrmUegËQf�ihZxWKX{mCmsegvQ]d\x_oih]dmU\
egWYÊº�G]dehW�vÍnRmse�ihZGW-i[_UfhËà_S\GW��Gegmoz¢W�csmU`d�Qih]dmU\B_oegkã_U�G�Gegms_sX[ZáZx_Uf���W�WY\ f�WY`jW�X¥ihW�vI�¹ÓGmse�ihZGW
p
mUz©WYcUmU`d�Qig]jms\ mUn�igZGW�vQ]jÕ6W�egW�\ºi=\GW�ilÏ
msehËQf;_o\Bv�vQ�GWbigm�ihZGW�\GWYX�WYfgf�]jilk
mUnIW�cUms`jcC]d\G��vQ]jÕ�WYehWY\si
������f;nRmUeqvQ]jÕ�WYehWY\ºi7egmU`dWYfMms\/_�X�mUÈ�È�mU\�i[_UfhË6tU_�X{moz¢W�csmU`d�Qih]dmU\B_oegk�_U`j�smUeg]ÑigZGÈ ]^f7ehW�Ês�x]jegWYvI�
~rkÎ�xfh]d\G��fh�xX[ZSËC]j\xvSmUnr_o`d�Umseh]jihZxÈ(]Ñi�]^f��Bmºfhfh]d�G`jW/igm�igWY_sX[ZÎihm-igZGW�\GW{ilÏrmUegËQf'ZGmHÏ ihZxW�k
È �xfli�X�mCmU��W�e[_HihW�igmá_UX[ZG]dW�csW�_ÍX�mUÈ�È�mU\ �Umº_o`©t=Ï�ZGWY\ WYcUWYehká\xW{ilÏrmUegËáZx_Uf�]jigf�mHÏ�\ _U\
vQ]jÕ6W�egW�\ºi�cº]^fh]jms\�mUnPigZGW�Ï�ZGmU`dW�f�kQf�ihWYÈ��
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V#ZGW�_o`d�Umseh]jihZxÈ�f�WY`jW�X¥ihW�v�igm�W�cUms`jcsW=igZGW#\GW{i[f;]^fMihZGWo[
�C�¹ÚI[q\QnRmsegX�WYv��C�G�Qz¢�7mU�G�G`^_Hig]jms\xf[Û

Ö p?×¢tGÏ�ZG]^X[Z�Zx_sf#�BWYW�\-�GegmHcUW�v�ihm��xehmQvQ�xX�W��UmCmQv�egWYfh�G`jigf#mU\-vQ]^fligeh]d�G�QigWYv-X{ms\ºihegmU`d`jWYegf�Örq?×©�
V#ZGW
X[ZxehmsÈ/mºf�msÈ�W�X�mQvQWYf�]d\*_�vQ]degWYX¥i�Ïr_?k�igZGW
ÏrW�]d�UZºi[f�mon7ihZxW�\GW{ilÏrmUegË�X�mU\G\GW�X¥ig]jms\xf��

� X[ZGegmUÈ�mºf�msÈ/Wr]^f;�UWY\GW�e[_HigWYv
nRmUe;WY_sX[Z �lÞ�a�å fq\GW�ilÏ
msehË6to_U\xv�_o`d`x_oegW#W�cUms`jcsWYv/_Hi;igZGWbfh_UÈ�W
ig]jÈ�W�mHcUWYe=igZGW�fg_oÈ�W�f�]jih�x_oih]dmU\2�

|G�b¿tsvu�w�D
sxDGÀIÁ�yºÁIÇRÃPÀ
�}\ãmUe[vQW�e�igm�cH_o`d]dvG_oihW�igZGW�_oe[X[ZG]jihWYX{ih�GegW�W{ØQ�G`^_o]d\GWYvK]d\Í�GehWYcC]jms�xf�f�W�X¥ih]dmU\9t9]ji
Ïr_sf��BWYe�z

nRmsehÈ�WYvS_o\ã]dÈ��G`jWYÈ�W�\ºig_oih]dmU\ãmU\Í_-X{msÈ/�x`jW�ØKegmU��moiY��~#_sf�W�v*ms\S�xehWYcº]dmU�Bf�ehW�f��G`jigf�Ï�ZxW�egW
igZGW/_UegX[Zx]ÑigWYX¥ig�GegW
Ï#_Uf�ihWYf�ihW�vÎms\K_�cUW�egk�f�]dÈ��G`dW/fh]jÈ �G`^_HihW�vÎegmU��moi/Ö zo×©t6igZGW�_oe[X[ZG]ÑigWYX{ih�GegW
Ï#_Ufr`^_HihWYerihWYf�ihW�v�nRmUe#ihZxW�X�mU\ºihegmU`6mUnM_�X{msÈ/�x`jW�Ø�ehW�_o`I_o\Bv�fh]jÈ �G`^_HihW�v�egmU��moi�Ï�]jihZ-f�WYcUWYeg_U`
fhW�\xfhmUe[f#_o\xv�_UX{ih�x_oihmsegfrÏ�ZG]d`jW���W�ehnRmUegÈ�]j\x�/_ ig_sf�Ë6�
|x�jys�|{ S
cdfIU}S�e4fd_�g~VQfIe4k�SP��_�l��}cdY!�PT>_��|_�e���Z ÓxmUe#_�cH_o`d]dvx_Hih]dmU\�mUnIihZGW�_oe[X[ZG]jihW�X¥ih�xehWbms\
egWY_U`Hehms�BmUigf6igZGW=�b]d��m�egmU��moi2Ï#_Uf2fhW�`dWYX{ihWYv2�9V#ZG]^f2]^f9_�X{msÈ��G`jW�Ø�egmU��moi9Ï�]jihZ�fhW�csW�e[_o`ovQWY�UegW�W�f
mUn
nRegW�W�vQmUÈ _o\xvSÈ
�x`Ñig]j�G`dW�fhW�\xfhmUe[f�_o\BvS_sX¥ig�x_HigmUe[f'ihZx_oi�ehW�Ês�x]jegWYf�_-�smºmQvãX{mCmsegvQ]d\x_oih]dmU\
��W{ilÏrW�WY\�igZGW�ÈÔigm�_UX[ZG]dW�csW�_U\Ck�fh]jÈ��G`dW�ig_sf�Ë6�#V#ZGW
_U]jÈÙnRmUe�igZG]df�fli[_o�sW�Ïr_sf#ihm�fhW�W�]jn7ihZGW
_UegX[ZG]jihW�X¥ig�GehW Ïr_sf�XY_o�x_U�G`dW
mon#X{ms\sigehms`j`d]d\G��fh�xX[ZK_�X{msÈ/�x`jW�ØÎehms�BmUi']d\ÎigZGW�ehW�_o`d]j��_Hih]dmU\*mon
fhmUÈ�W�fh]dÈ/�x`jW�ig_UfhËQf _U\xvà_*È�mUegW�X{msÈ��G`j]^X�_oihW�vÍmU\GWs�ÍÓP]de[fli ig_UfhËãÏr_sf�igm*ËsW�W��Ì_Kf�ig_U\xv
�G�S��msfh]Ñig]jms\��9fhWYX{ms\xvÎÏ#_Uf�igm�f�ig_U\xv*�x�*nRegmUÈ _�`jkC]d\G���Bmºf�]jih]dmU\2tP_o\xvÎihZG]degv*ig_sf�Ë�Ï#_Uf�igm
�sW�\GWYeg_oihW�_ �º_o]ji��BWYZx_?cC]jms�GeY�
ÓGmserihZGW�egWY_o`d]d�Y_Hig]jms\�mon9ihZGmºf�W�W{ØQ��W�eg]jÈ�WY\si[f#_ fh]jÈ �G`^_Hihmser_U\xv�_/egWY_U`BegmU��moi#Ï
WYehW��xfhWYvI�

V#ZGW�fh]jÈ �G`^_Hihmse�f�WY`jW�X¥ihW�v Ïr_sf
igZGW��SW���moigf��Gehms�Ue[_oÈ �Ck p
kC�BWYeh��moig]dXYf�trÏ�ZG]^X[Z _U`j`dmHÏrWYv
igZGW
W�_Ufhk�WYcUmU`d�Qig]jms\�mUn;ihZGW/X{ms\sigehms`j`dW�e�Ï�]ÑigZGmU�Qi'Zx_?cC]j\x��ihm��xf�W�ihZGW ehW�_o`9egmU��moi Ö �o×©�'V#ZG]df
]d\ºihegmCvG�xX{W�vãWY_Ufh]d\GWYfgf�]d\ÍihZxW�W{ØQ��W�eg]jÈ�WY\si[f
fh]j\BX{W�igZGW�fh]dÈ
�G`^_HigmUe�Zx_svãihZxW���msfgf�]d�G]d`j]jilkãmon
`dW{ihih]d\G�ÍihZxW*f�kQf�ihWYÈ eg�G\G\G]d\G�á_o`dmU\xWÎvQmU]d\G�ãihe[_o]d\G]d\G�x� �b`^f�mÌvG_oÈ�_o�s]j\x�KigZGWÎegmU��moi�_U\xv
�GegmU�x`jWYÈ�f�Ï�]ÑigZ*�x_oi�igW�eg]jW�fbÏrW�egW _?cUms]dvGWYv��Ck��Bf�]d\G��igZGW�f�]dÈ
�G`^_HigmUe�����\xX�W�ihZxW X{ms\ºihegmU`d`jWYe
Ï#_Uf��sW�\GWYeg_oihW�v�_U\xv�ihW�fligWYv�ms\�igZGW fh]dÈ
�G`^_HigmUe�tx_�vQ]dehW�X¥i�X�mU\G\GW�X¥ig]jms\�Ïr_sf�WYf�ig_U�G`j]^fhZGWYv�igm
igZGW�ehW�_o`IegmU��moiYtºigZx_Hi�_U`j`dmHÏ
W�v�igZGW�ihW�fli�monMihZxW'egWYfh�G`jih]d\G��\GW��xeg_U`2X{mU\ºigehms`j`dW�ermU\�]Ñi�����]degWYX¥i
X�mU\G\GW�X¥ig]jms\áÈ�WY_o\Bf�igZx_Hi/ihZGW-X{ms\ºihegmU`d`jWYe
eg�G\xf/mU\ÍigZGW-X{mUÈ��G�GihW�e�Ú4�G\xvQWYe��SW���moi[fgÛ
�G�Qi
X�mU\ºihegmU`^f
ihZGW�egWY_o`IegmU��moi�cC]^_ Ï�]degW�`dWYfgf�X{mU\x\GWYX{ih]dmU\2�
ÓGmse#ihZGW�X�mU\ºihegmU`6monMihZxW'egmU��moi#igZGW'nRmU`d`jmHÏ�]d\G��f�WY\xfhmUe[f
_U\xv�_sX¥ig�x_HigmUe[f
ÏrW�egW�ig_oËsW�\�]j\ºigm

_sX�X{ms�G\ºi4J
•

��X¥ig�x_HigmUe[f�JànRmU�Ge-`dW�� �G�G��W�e��lmU]d\ºigfãÚ4uBy�Û{t�nRms�Ge-`jWY�ÌÈ�]^vGvQ`dW��lms]j\ºi[fSÚ£uºÜsÛ¥t�nRmU�Ge
`jWY�ã`jmHÏrW�e��lmU]d\ºigf�Ú£us|ºÛ¥� V#ZGWYfhW�_oegW�_U`j`�È�moigmUe[f ihZx_oi�È�mHcsW���]j��mxå f��lmU]d\ºigf�_U\xv
vQW{igW�egÈ�]j\GW�]jigfb�Bmºf�]jih]dmU\�mU\-f��B_UX{Ws�

•

�CW�\Bf�msegf4J;nRmU�xe�`dW����G�G��W�e��lmU]d\ºigfYtGnRmU�xe�`dW���È�]dvxvQ`jWM�lmU]d\si[f�tBnRmU�xeb`jWY��`jmHÏrW�e��lmU]d\si[f�t
nRmU�Ge�`jWY�sf��B_?Ï fhW�\Bf�msegfY�rV#ZxWYfhW�_oegW�ihZGW/f�WY\xf�msegfrigZx_Hi']j\BvQ]dXY_HigW�ihZGW fli[_HihW
mon7ihZGW
�lmU]d\ºi
È�moihmsegf�Ú4_UX{ih�x_oihmsegf[Û¥���9_sfli�nRms�Ge
�x_?Ï fhW�\xfhmUe[f�]j\BvQ]dXY_HigW�ihZGW�fli[_HigW�mon#ihZGW
nRW�W�i'�x_?ÏbfY�bV#ZGmºf�W
_UehW f�Ï�]jigX[ZGW�v-mU\ÎÏ�ZxW�\�igZGW�nRWYW{i�igmU�xX[ZxWYf�igZGW
�sehms�G\xv-msebmoÕ
Ï�ZGW�\�\GmUi
igmU�xX[ZG]d\G�B�7Óx�GehihZGWYehÈ�mUegWUtºigZGehWYW'_sX�X�W�`dW�egmUÈ�W{igW�e#f�WY\xf�msegf'ÚC� t ��_U\xv��IÛ
Ï
WYehW��xfhWYv�nRmUebvGW{ihWYehÈ�]d\G]d\G���b]d�BmBå f#��msfh]jih]dmU\2�

V#ZG]^fM�U]dcUW�fP_�ihmUig_o`CmUnB|Gyrf�WY\xf�msegfM_o\Bv
_UX{ih�x_oihmsegfYt?È�_UËC]j\G��ihZxW
egWYÊº�G]dehW�v�\C�GÈ �BWYeMmUnB������f
igm/|xyU�;�b`d`I\GW{i[f#Zx_?cUW�ihZxW�fg_oÈ�W'\C�GÈ
��W�e�mUn9]j\x�G�Qigf
Ú4|Gy?Û¥tCmU�Gih�G�Qi[f�Úly?Û
_U\xv�ZG]dvxvQW�\��G\G]jigf
ÚdzsÛPnRmUe
_o`d`QihZGW�W{ØQ�BWYeh]dÈ�W�\ºigfY�7ÓGmUeqihZGWb\xW{igfqmon6ihZGWbX�mU\ºihegmU`d`dW�e[f�tHigZGW�]d\G�G�Qi[f=_oegWbX{ms\G\GW�X¥ihW�v
igm-ihZGW�ms�Qih�x�Qigf
monb_o`d`qigZGW�moigZGW�e
\GW{i[f�]d\xX{`d�xvQ]d\G�Î]jigfhW�`jnl��ÓGmUe�ihZGW�fhW�\Bf�mse�\GW{ilÏrmUegËQf�_oegW
�C� ��«?�l¤¥¯É¡[§o¤¥°�   ©�?�Ù¦4��¯£°?�  £¯É�?¦£�l¯£���{ £��« �?�l¦4� ¡[�?«"¨j°� ©°�¦£��¦£�l¯©��¡[¦4ª¢� ªh¡[�"§o�Ù¨d¤¥°?��«&¡g 
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��yK��w!D~H
G��;_oe[_oÈ�W{igW�e[f
�Bf�W�v�vQ�xeh]d\G��\GW��xehmUz©WYcUmU`d�Qig]jms\

�;_Ueg_UÈ/W�ihWYe#��_oÈ�W �;_oe[_oÈ�W{igW�eo�q_o`d�GW
�C�G�G��mU�x�G`d_oih]dmU\xf z

�C]j�YW�mon7f��G�x�Bms�G�G`^_Hih]dmU\Bf ñ!�
ä��Qi[_Hig]jms\�e[_HigW �G� ñ
�ºig_U�U\x_oih]dmU\ Ü��

X�mU\G\GW�X¥igWYvK]j\SihZxW�fh_UÈ/W�Ï#_?k�W{ØGX{WY�Qi�ihZx_oi�ihZGW�WY\ºihegk�nRehmsÈ ]jigfhW�`jn#X�mUÈ�WYf'nRegmUÈ(igZGW�egWY_o`
fhW�\xfhmUe
]j\xf�ihW�_UvI�SÓGmse _UX{ih�x_oihmsegfYtP\xW{igf mU�Gih�G�Qi�]d\xvQ]^X�_HigW�igZGW�ËC]d\xvÍmonbcH_U`j�GW�ihZx_oi/\GWYWYvGf
igm���W�f�WY\si�igm�igZGW��lmU]d\si��/ÓxmUe�fhW�\xfhmUe[f�t�igZGW�mU�Qig�G�Qi�]j\BvQ]dXY_HigWYf'ihZxW�fhW�\Bf�mse�cH_o`d�GW/ihZB_Hi�]df
egW���mUehihW�v�ihm�igZGW�egWYf�i#mUnP�lÞ�a ÚR]d\xX{`d�xvQ]d\G��]jigfhW�`jngÛ¥�
�q_o`d�GW�fqmU�Gig_o]d\GW�v/nRehmsÈ+fhW�\xfhmUe[f;ÏrW�egWbÊs�B_o\ºih]jßxWYv2tº_U`j`dmHÏ�]j\x��_��GehW�X{]^f�]dmU\�mUn6ms\GW�vQWY�UegW�Ws�

V#ZG]^f
Êº�x_U\ºih]jßBX�_oih]dmU\Í�UWY\GW�e[_HigWYf�_*ËC]j\xvámon�vQ�GÈ��G]d\G�KÈ/W�X[Zx_o\x]dfhÈÒigZx_Hi/�GegW�cUWY\ºigf��x\xvQW{z
fh]je[_o�x`jW-msfgX{]d`d`d_oih]dmU\xf�_o\BvÌ\xW�cUWYe�W�\xvG]j\G�ãigeg_U]j\x]j\G�B�¹�bW�ilÏ
msehËáms�Qih�x�Qigf�mUn�fhW�\Bf�msegf/ÏrW�egW
Êº�x_U\sig]dfhWYvS]d\ãihZGW�fh_UÈ�W�Ïr_?ks����W{ilÏrmUegË*mU�Gih�G�Qi[f�mUnrigZGW�_sX¥ig�x_HigmUe[f�Ï
WYehW�Êº�x_U\sig]j�YWYvSigm
�GegmHcC]dvGW
mU\x`jk-igZGehWYW ��msfgfh]j�G`dW/c?_U`j�xWYf4J�È�mHcUWx�lmU]d\ºi�nRmse��x� �ºö�e[_UvQ]^_o\Bf��G�9t2È�mHcUWM�lms]j\ºi�nRmUe
�x� �ºö�e[_UvQ]^_o\BfrvGmHÏ�\2tQmUe�\GmUi�È/mHcsW'ihZGWo�lms]j\ºiY�
��ihZxW�e7ehW�Êº�G]jegWYv��x_oe[_oÈ�W{igW�e[f2nRmseMihZGWrW�csmU`d�Qih]dmU\
ihZx_oiMÏrW�egW
ËsW��QiMihZxW#fg_oÈ�Wr]j\/_o`d`CW{ØQ�BWYe�z

]dÈ�W�\ºigfq_UehW�egW��xehW�f�WY\sigWYv/mU\/i[_o�G`dW�yUtº_o\xv�ÏrW�egW�f�WY`jW�X¥igWYv��x_sf�W�v ms\��GegW�cC]jms�xf7W{ØQ��W�eg]jWY\xX{W�f��
|x�jys�jys���=éJõ[æ¥ë6ë¢ê{æ¥ë¡ £¢sêgê¥¤�æ¥ë¢ôoï�ðHéJï�¦'ò2¤x¤xç?æ¥éJë©é4çHï�§�V#ZGWq_UegX[Zx]ÑigWYX¥ig�GegWMÏ#_UfIßxegf�iIihW�fligWYv'igm�ËUW�WY�
igZGW�egmU��moibmU\�_�f�ig_U\xvQ]d\G���G����msfh]Ñig]jms\ã�#V#ZxW�ehms�BmUibÏr_sf�f�W�i��G��ms\Î_o\-]j\x]Ñig]d_U`Pf�ig_o\BvQ]j\x�
�G�S��msfh]Ñig]jms\Kms\*igZGW�f��B_UX{W�_U\xv*`dW{i�nRegW�W/ihmÎ_sX¥i��xfh]j\x��]jigf�X�mU\ºihegmU`7\GW�ilÏ
msehËQfY� V#ZGW��sms_U`
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igZGW�W�cH_o`d�x_oih]dmU\�ig]jÈ�Ws�=ÓGmse#ihZG]^f��G�Geg��msfhWUtCihZxW�nRmU`d`jmHÏ�]d\G� ßGih\GW�fhfrnR�x\xX¥ig]jms\�Ïr_sfrvGW{ßx\GW�v�J

fitness = finalHeight/numberOfMovementsÏ�ZG]^X[Z W�cH_o`d�x_HigWYf/igZGW�ehms�BmUi�nRmUe�]jigf�ßB\x_o`bZxW�]d�UZºi�]j\ ms�G�Bmºf�]jih]dmU\ÌihmãigZGW�\C�GÈ
��W�e�mon
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_U\xv��Ck�ZxW�\xX�WUtG]jibÏr_sf
ihZGW�ms\GW�ihZx_oi��s_?cUW'È�mUegW��Gehms�G`dW�È�f��



øBù2ú#ûQüoýQþxýQü{ÿ��6ý������6ü����xø
	��^þxýGøxþ�����ý�
Uù��*þ�	6ý��2ý���ý����6ü�øxù��6þ��xùIü�ù�
����6þBù��6ù9ú�ù������xù��xù2þ�� ®
V#ZGW-_oe[X[ZG]jihWYX{ih�GegW�vQWYcUWY`jms�BW�váZGWYehW�]df/cUWYehkãfh]jÈ�]d`d_Ue
igm*igZx_Hi�mon�p
�rw�f�t=fh]d\xX{W�]Ñi�]dÈ z

�G`dW�È�WY\si[f�_��sehms�G�*mUn
\GWY�GegmU\xf�X�mU\G\GW�X¥igWYv*ihm�ihZGW�_sX¥ih�B_HihmsegfYtI�G�Qi�]ji�]jÈ��G`dW�È�WY\si[f�È�mUegW
X�mU\G\GW�X¥ig]jcC]jilk�_o\xv�egWYX{WY]jcsWYfr]d\QnRmUegÈ�_Hih]dmU\�nRegmUÈÙ_U`j`2fhW�\xfhmUe[fY�
�}\SihZG]^f�XY_UfhWUtIigZGW�ßGig\GWYfgf'nR�G\xX{ih]dmU\ÍÏ#_Uf�vQW�csW�`dmU��WYvKihm-È�_oËsW/ihZGW�egmU��moi�_UXYÊº�G]jegW/ihZGW

n4_sfligWYf�i#�º_o]ji��Bmºfhfh]j�x`jWs�
fitness = height ∗ distanceÓGmseMihZG]^f;W{ØQ��W�eg]jÈ�WY\si�tU_o\ ]j\BX{egW�È�W�\ºig_U`Q_o�G�Gegms_sX[Z�Ï#_UfPig_UËUW�\9toÏ�ZGW�egW
ihZGW#egmU��moi7Ïr_sfP`dW{i

igm�\GW��Gegmoz¢W�csmU`dcUW�ihZGW
X�mU\ºihegmU`d`dW�ernRmUe�_/nRWYÏÝ�sW�\GWYeg_oih]dmU\xf�Ú©öUÛrÏ�]jihZÎ_�vQW�ihW�egÈ�]j\xWYv-\C�GÈ
��W�e
mUn7WYcH_o`d�x_Hig]jms\-f�ihWY�xf/Úly4���sÛ{�#�bnJihWYebihZxmsfhW��UWY\GW�e[_Hig]jms\xf�tGihZGW \º�xÈ
��W�e�mUn;W�cH_o`d�x_Hig]jms\ÎfligW��xf
Ï#_Uf#]d\xX{egWY_sf�W�v��Ck�ö*�xtG_o\xv�igZGW�`dW{i�X{ms\ºihegmU`d`jWYe�W�cUms`jcsW'nRmUe�_U\GmoigZGW�e�ö/�sW�\GWYeg_oih]dmU\xfY�=��nJigW�e
_U�G�G`dkº]d\G�/ihZx]df�fgX[ZGW�È�_ nRmUe�Üoñ/ih]dÈ/W�f�tB_ �B_Ufh]dX'Ï#_o`dËº]d\G�/�x_HihihWYeh\-_oeg]dfhWU�

ñx�MO�ÇC¯YÆ�ÅK¯2¯YÇRÃ9À
ª�W�f��G`jigfq�GehW�f�WY\ºihWYv
ZGW�egW�f�ZxmHÏáihZB_Hi7ihZGW�\xW��Ge[_o`Q_oe[X[ZG]jihW�X¥ih�xehW#�GegmU��msfhWYv
]df;_U�G`jWrigm�X�mU\Qz

igehms`6_�X�mUÈ��G`dW{Ø�egmU��moiYtQ_U\xv��sW�\GWYeg_oihW�ihZGW�egWYÊº�G]dehW�v�X�mºmsegvG]j\x_oih]dmU\�È�W�X[Zx_o\G]^fhÈ�f#��W{ilÏrW�WY\
fhW�\xfhmUe[f�_U\xv*_sX¥ig�x_HigmUe[fbigm���W�ehnRmUegÈ X{msÈ/�x`jW�Ø�ig_UfhËQf�`d]dËUW/Ïr_U`jËC]d\G��mse'f�ig_U\xvQ]d\G���x�2�/p
moz
msegvQ]d\x_oih]dmU\�]^f�`dWY_Ueh\GW�v�vG�Geh]d\G��igeg_U]j\G]d\G���GZx_sf�W�_U\xv�ihZGWY\��Bf�W�v�igm�f�ms`jcsW�igZGW�i[_UfhË�vQ�Geg]j\x�
igWYf�i#�xZx_UfhW�Ï�]ÑigZÎ_/X�mUÈ��G`dW{igW�`dk�\GW��xeg_U`I�x_UfhWYv�X{ms\sigehms`j`dW�e��
[;ØQ��W�eg]jÈ�W�\ºi[f�ÏrW�egW��BWYe�nRmsehÈ�WYvS]d\Í_��UWY\GW�e[_o`;Ï#_?kUtP]Ñi
]^fYt9igZGW�egW�Ïr_sf�\GmÎfh�BW�X{]^_o`=X�mU\Qz

fh]dvGW�e[_Hih]dmU\-\GWY]ÑigZGW�e�nRmUe�ihZGW ehms�BmUib�BWY]j\G��X{ms\sigehms`j`dWYv�\Gmse�nRmUe�ihZGW
ig_sf�Ë��BWY]j\x��vQW�csW�`dmU��WYvI�
Þ�_?cº]d\G� ]jÈ��G`dW�È�W�\ºigWYv�ihZGW�_oe[X[ZG]jihW�X¥ih�xehW']j\�f��BX[Z�_ Ïr_?ksts]jibX{ms�G`dv���W�fh�G�s�UWYf�ihW�v�ihZB_Hi#ihZGW
_UegX[ZG]jihW�X¥ig�GehW�Ï
ms�G`^v��BW�XY_o�x_U�G`jW�monPihZGW'�UWY\GW�e[_Hig]jms\�monP_U\Ck�f�WY\xf�msehkºz¢È�moihmse=X{mCmsegvQ]d\x_oih]dmU\
egWYÊº�G]dehW�v�nRmUe�_U\Ck�mUihZGWYe�ig_sf�ËãÚR`d]jËsW
�seg_U�G�G]d\G�/ihZGW/�b]d�Bm��Bms\GW
Ï�]jihZ-igZGW
È�mU�GihZ2t�mUe�W�cUWY\
igmK_UXYX{msÈ/È�mQvG_oihW�ihZxW�_U�G]j`d]jilkKmUnb`jW�_oeg\G]j\x�xt7Ï�ZG]^X[ZáÏ�]j`d`r]j\xX�`j�BvQW�igZGW��Bf�W�monb�lÞ�a�f�igZx_Hi
X�mU\ºihegmU`2mUihZGWYe��lÞ�a�f � ÛbmU\Î_o\Ck�moigZGW�e�ehms�BmUiYt��BWYW�\�igZGW
ms\G`jk�`d]jÈ�]jig_Hig]jms\xf�igZGmsfhW
]dÈ��Bmºf�W�v
�Ck�W�csmU`d�Qih]dmU\B_oegk�egmU��moig]dXYf����SW�_UvQÈ�]ji�igZGmU�G�sZºiYt6ihZB_Hi�ihZGW�_oe[X[ZG]jihW�X¥ih�xehW Zx_Uf'mU\x`jk���W�WY\
igWYf�ihWYvàmU\àilÏ
mKehms�BmUigf�Ú4fhW�W-_o�QigZGmUe�å f �GegW�cC]dmU�xf Ï
msehË Ö z?×RÛ
�x�Qi�f�msÈ/W�ehW�f�W�_oe[X[ZÍ]df/��W�WY\
��W�ehnRmUegÈ�WYv�ihm�_o�G�x`jk�igZG]^fb_oe[X[ZG]jihWYX{ih�GegW�ihm�moigZGW�ebfhkQfligW�È�f�Ödy4�?×¢�
���±°��*�X² �
	x³�%�	'��	����/,£Z �b�QigZGmUe[f�ÏrmU�x`dv `d]dËUWÎigmàigZx_o\xËm��`d]dcº]dW�e-ä�]^X[ZGW�`�nRmUe
igZGW�]de�fh�G�G��mUehi�_o\xv-�x]j��ZGWY`j��ms\��KWY�BmUigf�]dfgf��xWYfYtB_o\Bv����GËUW
�´��f���W�WYe�ibnRmseb]d\xf�]d�UZºihnR�G`Pfh�G�oz
�sWYf�ih]dmU\xf#_o\Bv�X�mUÈ�È�W�\ºigf�ms\�Ï#_o`dËC]j\x� egmU��moi[f��

µ¨D
R�DGÂ�DGÀ9Æ�D�¯
¶r·¥¸ LP¤¥� ¹CF>ºU<�F%»G��¤¥¦4��¡[�?¤?Fo8
<r¼BDx±{¤¥��°Y ©��¤¥�H¡[¦R¶'09¤¥§o¤[ £��ª�¯½¼�>2�?��¾6��¤¥��¤¥´[¶{FH1J�{ £��������´¥�l�?ªl�¥FU¡[�?«�>Q��ª©�?�?¤¥��¤¥´[¶�¤[¨

ºY�l� ¨j®R:M¦£´{¡[�?�r¿l���?´oÀ�¡[ª¢�?���?�l¯h<�>2�?��À�1J>ÎTB¦4�l¯©¯q¼´Á]Â]Â]Â{½
¶ Á ¸�Ã ��¦4¤¥¯©�?�%Ä7���r°?¦£¡�FtÅr< »I<�FÆÄ9¤¥�H¡[´{¡�F4Är<r¼Q52«H¡[�� £� ±{�P«Y¶��H¡[����ª6¬I¡[��²Y���?´;¤[¨s¡7³�°H¡[«?¦4°?�o�l«�¦4¤¥§o¤[ 6§{¶r°�¯©���?´
�?�l°?¦£¡[�C¯£¶Y¯£ £�l� ��¤�«?�l�^<?52«�±¥¡[��ª��l«�02¤¥§o¤[ �Ç%È�¼´Á]Â]Â · ½KÉ]Ê]ËÍÌ4ÉÆÎtÏ

¶ Ða¸ ¾6�����µ¡[¦£«sFQ5
<�FG1rÑ4¯©�o�l�l¦4 �F�5=< Ò?<r¼Ó¾6��¤¥��¤¥´¥��ª�¡[��� ¶
���?¯£�?��¦£�l« �?�l°?¦©¡[�Iªl¤¥�{ ©¦4¤¥�����l¦£¯
¨d¤¥¦
¡'��¤[ £¤¥¦=ªl¤¥�{ ©¦4¤¥�2����¡
³Y°?¡[«?¦£°��U�l«�¦4¤¥§o¤[ h<H1J��¼6Tx¦£¤�ªl���l«?����´¥¯7¤[¨Q ©���=1J�{ £��¦4�H¡g £��¤¥�H¡[��Ò¥¤¥���� 736¤¥��¨d�l¦4�l�?ªl�
¤¥�'LP�l°?¦£¡[�QLP�} J¬I¤¥¦4²U<
¼´Á]Â]Â]Â{½

¶ Ôt¸ À����?¯©²{¶{F>À/<r¼G>2�?��ºY¤�ªl���} J¶'¤[¨�À����?«s<?>Q¤¥°?ª¢�{ £¤¥�?�Ó¾6¤�¤¥²�¯=¼ · Ë]É]É{½
¶ Ê ¸ »H¤Y«�¤¥¦�F*Ò?<r¼x>2�?�;��¤�«?°?�µ¡[¦4�  J¶b¤[¨B������«º<H3I¡[�
§?¦£��«�´¥�{F%À�5|¼%À�1J>�TB¦4�l¯©¯q¼ · Ë]É Ð ½
¶ Ï ¸ N}Õ¥����¿{F*»I<�F�À�����²�²Y°��µ¡[���?�l�ºFU0q<r¼�ºY¤¥� ±�����´���¤¥��®J�b¡[¦4²¥¤h±Y�µ¡[��ªl¤¥�� £¦£¤¥�G ©¡[¯©²�¯M¬9�  ©���?�l°?¦4¤��l±{¤¥��°Y ©��¤¥�º<s1J�!¼
TB¦4¤Yªl�l�l«?���?´¥¯P¤[¨Q ©�?�q1CÒ�365M1CË]Ë�<C¼ · Ë]Ë]Ë{½

¶ Î ¸ Å�¤¥��´?F Ã <�FtÀ�����²Y²�°?�µ¡[���?�l�ºF[0q<r¼C36¤Y¤¥�o�l¦©¡g £� ±{�2ªl¤Y�}±{¤¥��°� £��¤¥�#¤[¨o�r°��  ©�µ¡[´¥�l�{ Q¯£¶Y¯£ £�l��¯h<h>Q��ª©�?�?��ª�¡[�H02���o¤¥¦R 
5M1CÂ · ®CÁ]ÉÆÎYFH8M�l�H¡[¦4 £���l�� P¤[¨Gªl¤¥���?°� £�l¦P¯£ª����l�?ªl�l¯hFHOP�?� ±{�l¦4¯©�  J¶�¤[¨x>Q�l¾�¡[¯q¼´Á]Â]Â · ½
�½Ö ¤¥¦4²�§o�l�l��ª�¡[¦£¦4���l«�¡g 9�?¦4��¯£�l�� 



øBù2ú#ûQüoýQþxýQü{ÿ��6ý������6ü����xø
	��^þxýGøxþ�����ý�
Uù��*þ�	6ý��2ý���ý����6ü�øxù��6þ��xùIü�ù�
����6þBù��6ù9ú�ù������xù��xù2þ�� ×
¶ É ¸ >�Ø�������¿¥Fg0q<�Fh5M�?´¥°���¤?F¥3M<r¼ºDx±{¤¥� ±Y���?´2ª�¤�¤¥�o�l¦©¡g £��¤¥�r¤[¨�¯©�����?���G¡[´¥�l�{ ©¯C¨j¤¥¦º £�?��ªl¤¥�{ ©¦4¤¥�Y¤[¨?¡[�=¡[°� ©¤¥��¤¥��¤¥°?¯
¦£¤¥§o¤[ �<I1J�!¼ TB¦4¤�ª��l�l«?���?´¥¯�¤[¨; ©���¨Êg ©�-1Ù»Y5P3Úº�¶Y���U¤¥¯£��°?�¸¤¥��1J�{ ©�l������´¥�l�{ '5P°� ©¤¥��¤¥��¤¥°?¯ � �l�?��ªl���l¯h<
¼´Á]Â]Â Ô ½

¶ Ë ¸ À���ª¢�?�l�^F6:
<r¼ Ö �l§o¤[ £¯Í¼'TB¦4¤[¨d�l¯©¯£��¤¥�H¡[�2��¤¥§?�����b¦£¤¥§o¤[ �¯£���r°?�µ¡g £��¤¥�º<
Ò¥¤¥°?¦4�H¡[�9¤[¨752«�±[¡[�?ªl��«�02¤¥§U¤[ £��ªl¯
º�¶Y¯£ £����¯£Ç�¼ÛÁ]Â]Â Ô ½ Ð ËÍÌ Ô Á

¶r· Â ¸ 5M�?´¥°���¤?FC3M<�FU>�Øl�����½¿¥Fs0;<r¼98M��¯£ £¦£��§�°� ©�l«����{ ©�l������´¥�l�?ªl�
¨j¤¥¦7¯©�b¡[¦R P�?¤¥���r¡[���?���µ¡[�?ªl�l¯h<U1J�!¼MTB¦4¤Yªl�l�l«?���?´¥¯
¤[¨Q ©���qOP§?��ªl¤¥���xÁ]Â]Â Ô ¼j¬2¡[�  £���?´�¡[ªl�l�� ©¡g ©��¤¥�H½}<G¼ÛÁ]Â]Â Ô ½


