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ZM[�\;]I^T_'`>]
aBb�c \
de_'d&f>^$_gdGdih c f�\#];^j_>klf>`>]3mC^;n8op[e_g\Tfrqsm'di] cutvcxw _�] c mCy

]3f>` b y cxz|{ f�\�]3m}] b f~\;n|yG] b fr\ c \�mg� z|{ _'q�^ { d&frq t m8] c m8y�\r�
aBb f~_'y cut _�]3m8^�\Id&f>` c�� f�\ b _'^Iq�`>m8y�\I];^j_ c y|]3\��Q`>m8y�\ c \I] c y|�
m'�&�Km|mC]3di^ c y|]�hxmG`�_�] c m8y�\P_gy|q�] b f c ^V] cutvc yG�8\r��_'y|q�\Img�K]�`>mCy|o
\I];^j_ c y|]3\
] b _�]�f2y�`>m|q|f�[&mC] b d b n|\ c `�_'hxhxnCo3d�h�_ { \ c [ih+f�[ef b _�o
� c mC^�_'y|q�] b f
y�m8] c m8y�m'��`>m t �KmC^;]I_�[�hxf�d&mC\ c ] c mCy�\�� �Mn�q|fr_gh+o
c y|� � ^;\I]M_gyGq��KmC^;f t m8\I]�� c ] b ] b fE\Idih c y|f�]I^T_>kTf>`>]3m8^ c f�\E^If>d|o
^If�\Tf>y|] c yG�
] b fL�C^;mC\I\ t m8] c mCy�m'��] b f zG{ _'q�^ { def�q��8] b fL^If�\3o
{ h�] c y|��m'd�] cxtvcuw _�] c m8y#di^ImC[ihuf t `r_'y�[&f�\ImCh � frqvfT�$` c f>y|]Khxn_'y|q�^Im8[ { \;]Khxn|�
�Bf�\ { h�]3\ c y�`2h { qGf��B_'hx� c yG�&�jk {Gt d c y|�e�|_'y|q
�G_ghxhum'd c y|� z|{ _gq�^ { def�q�\r�

���f>\ {|t �f
� m { \$d�^��f>\Tf>y|]3mCy�\ { y|f~]3f2` b y cxzG{ f~d&m { ^vh�_�\In|y|] b �f2\jf

q|fr\ t m { � f t f>y|]3\�q|f z|{ _'qi^ { d �f2qGf�\�de_g^~m'd�] cxtvc \j_�] c mCy
q|f�];^j_>klf>`>]3m c ^;fr\��$� f�\�_gy cxt _�]3f { ^I\ { ] c h c \Tf>y|]~q|f�\�`>mCy|o
]I^T_ c y|]3fr\
^ c � c q|fr\
dem { ^
h�_�dem8\ c ] c mCy�q�_'y�\�h3� f�\Ide_g`>f$f>]
hxf
]3f t d�\�qGf�\�];^j_'`2fr\�q|f
d c frqi\r� f>]�hxf�\�`2mCy|]I^T_ c y|]3fr\�q�m { `2fr\
d&m { ^�huf�\�hxm c \�d b n|\ cuz|{ f�\}f2]}h�_syimC] c mCy�q|fsd&mC\ c ] c m8y�\
`>m8y|�KmC^;]I_�[�hxfr\��M��_�]3f>` b y cxz|{ f~\�� mG`2` { d&f�d�^ c y�` c de_'hxf t f2yG]
q|f�h�_}\;n|yG] b �f>\Tf�q�� { y|f�];^j_>kTf2`>]3m c ^If�dem { ^�hxf~`>f2yG];^If�qGf
�C^T_ � c ]��fC� `>f z|{�c d�^;m|q {ic ] { y�_'hx�8mC^ c ] b�t f�fT�$`�_'`>fvf>]�^Im'o
[ { \;]3fC� � m8\�^��f>\ { h+]I_�]3\�`>m t d�^If2y�y|f>y|]�qGf�\ z|{ _'q�^ { d �f>q|f�\
z|{�c�t _g^I` b f>y|]r�8\j_ { ]3f>y|]r�&f>]B�G_ghxm'def>y|]��
���|�  �¡&¢C£�¤C¥�¦�§�¨�©>ª�«T¬'­®­u¨�¯I°T¬'©>±T²#¬8³�ª�´
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´
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a m|mChx\e� bic ` b _ { ]3m t _�]3f�] b fV`>^Ifr_�] c m8y�m'�e_'y cut _�]3f�qQhxf>�8�Cf�q
hxm|`>m t mC] c mCy b _ � f�hum8y|��[ef2f>y}d�^;m'dem8\Tfrqs_'y|q}_v�Xf>�Å_'^;f
y�m'�}_ � _ c h�_�[�hxf�`>m tvt f>^I` c _ghuhxnC�iÆQm'�Ef � f2^r�8] b fEd�^Im8[�hxf t m'�
hxf>�C�8frq�hxm|`>m t mC] c mCy c \ c hxh�opd&mC\Tf�q���ZQ\�_�^;fr\ { h+]���f2Ç c \I] c y|�
t f>] b mGqi\Bf t d�hxm'n � _g^In c y|��q|f>�C^;f>fr\�mg�È_'y cut _�]3m8^
`>m8yG];^Im8hm � f2^
] b f t mC] c mCy�_'y|q t _'n�mC^ t _'nQyimC]
]I_g�CfE] b fBd b n|\ c `2\m'� t mC] c mCy c yG]3m�`2mCy�\ c q|f>^j_�] c mCy�� aBb f t f>] b m|q$di^If�\jf2yG]3f�q
b f>^IfL[ {�c hxq�\
m8y/_�`2m t [ c y¸_�] c m8y�mg��\Tf � f>^T_'h&f>Ç c \I] c y|��]3f>` b oy cxz|{ f�\M_'y|q c q|fr_g\ c y
mC^;qGf2^M]3m�n c f>hxq/_�yim � f>h�_'y|q
Éef2Ç c [�hxf
t m8] c mCy�\In|y|] b f�\ c \�]3m|mCh��Km8^�_gy cxt _�] c yG� z|{ _'qi^ { d&frq t m'o
] c mCy��
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Û { ^L\In|\I]3f t ^If>d�^;fr\Tf>y|]3\ t m8] c m8y�\ { \ c y|��_
\Tf>]Lm'�
]I^T_�o
kTf>`>]3m8^ c f�\�� b�c ` b qGf�\I`2^ c [&f$] b f$\I]I_�]3fvm'�Q] b f z|{ _'qi^ { d&frq
m � f>^�] cxt fC� aBb fr\Tf�];^j_>kTf2`>]3mC^ c fr\�_'^;f�] b f>y�m'd�] cxt$cxw f�q�]3m
\j_�] c \-�Kn~_ � _g^ c f>]3nÜm'�B`>mCy�\;]I^T_ c y|]3\r� aBb f�`>mCyi\I]I^T_ c y|]3\ c y|o
`>h { q|f
�Km|mC]3d�^ c y|]Qd&mC\ c ] c m8y�\r�Ýd b nG\ c `>\���_'y|q�\I]3n|h c \I] c `�`>m8y|o
\ c q|f>^T_�] c m8y�\r��Þ b�c hufL] b f { \Tf�m'�P_ß]I^T_>kTf>`>]3m8^In8o3[e_'\Tf�q�^If>d¸o
^If�\jf2yG]I_�] c m8ysm'��] b f�d�^;mC[�hxf tàc \
\ b _'^;frqá� c ] b d�^;f � c m { \�Mm8^3�}mCy ©X¦¸¬8«j±�µXª�´#±�«T¶C³¸©lµXâI¬8ª�³�µ®©IãIä�åTæ �
m8] b f>^$_g\Id&f>`>]3\$mg�
m { ^
_'d|d�^;mG_g` b q c�ç f>^ c y#m8^Iq|f>^
]3mß\ { `>`>f�\I\-� { hxhxn/_gdGdihun�] b�c \
d�^Im8[�hxf t ^If>di^If�\jf2yG]I_�] c m8y�]3m�`>m t d�hxf>Ç � � { ^;fr\�\ { ` b _'\
zG{ _'q�^ { def�q�\���è�m8\I]�yimC]I_�[�hxn|�e�Ef
^If�\I]I^ c `>]
m { ^;\Tf>h � f�\#]3mm'd�] cxt$cxw>c y|�$] b f t mC] c mCy�];^j_>klf>`>]3mC^ c f�\$m'�Q]3�Em��8f>n t _'\;\
dem c y|]3\��e_'\Bm'd|d&mC\Tf�q�]3m$m'd�] cxtvcuw2c y|��] b f t mC] c m8y�]I^j_2kTf>`>]-o
mC^ c fr\�m'��_'hxh�] b f�q|f>�8^If>f�\}mg���p^;f>frqim t � aBb�c \�m'di] cut o
cuw frq�de_ c ^Pmg� t mC] c mCy�];^j_>kTf2`>]3mC^ c fr\E] b f2y�qGf � y|fr\E] b fL[e_'\ c `
\I]I^ { `>] { ^If
m'��] b f t m8] c mCy��C_g^Im { y|qv� b�c ` b ] b f�^;f t _ c y c y|�
qGf2]I_ c hx\Q_'^If � hxhxf�q c y��
aBb f { \TfQ_L\ cxt d�h c+� frq t m|q|f>h b _g\�\jf � f>^T_'h _'q � _gyG]I_g�Cf�\r�

é�c ^;\I]r�|m'di] cutvcxw>c yG��] b fB�I_ t$c hxn�m'��];^j_>kTf2`>]3mC^ c fr\L� b�c ` b qGflo
\I`>^ c [ef
] b f
`>m t d�hxf>]3f�q|f>]I_ c hxf�q t mC] c mCyvm'�ê_ z|{ _'qi^ { d&frq
c \#_vq�_ { y|] c yG��]I_'\;�ë_gy|q b _g\�] bC{ \ß�-_g^�[ef>f2y c y|�Kfr_g\ c [ihuf8�
Û { ^P\;n|\I]3f t _ � m c q�\�\Im t fPmg�e] b fEq c �$` { h�] c fr\�[|n � c ^;] { fMmg�] b f$\ cxt dih cì� f�q t m|q|f>h3�
Þ�f/_ghu\;m~_ ç mC^;q t mC^;f��3^If>f�q�m t
c y�] b f�q|fr\ c �Cy�mg��] b f�m'd�] cxtvcuw _�] c m8y�� { y�`>] c m8y¸_ghB[|n�y�mC]
^If z|{�c ^ c yG��f2ÇGdi^If�\I\ c mCy�\í�KmC^B] b f � ^I\I]�_'y|q�\Tf>`>mCy|q�de_g^I] c _'h
qGf2^ c � _�] c � f�\r�í] b f>^;fj[|nsm8[ � c _�] c y|��] b f�y|f>f�qá]3m}�Cf2yGf2^j_�]3f
] b f�\jfL`>m t d�hxf>Ç�f>Ç|d�^If�\I\ c mCyi\r�Bî|f>`>m8y|q��Chxm|`r_gh t$c y cxt _B_'^If
huf�\I\Bh c �Cf2hun
]3m
mG`2` { ^E� c ] b _�\ t _'hxhxf>^
m'di] cutvcxw _�] c m'y�d�^Im8[|o
huf t ��Û { ^Em'd�] cxt$cxw _�] c mCy�d�^;m|`>frq { ^;f�m'd�] cxt$cxw f�\P] b fQ�8^ImC\;\
t mC] c m8y#_'hxmCy|fC�8^If2hun c y|�#m8y�mC] b f>^M]3f2` b y cxzG{ fr\B]3m
d�^Im|q { `>f
] b fBq|f>]I_ c hxf�q t mC] c m8y�� aBb�c ^Iq��'] b fB`>^ c ]3f>^ c _L� b�c ` b �Cm � f2^jy] b f�^If�_'h c \ t m'�M] b f��C^;mC\I\ t m8] c mCy�_gy|q � y|f t mC] c mCyvqGflo
]I_ c hx\ê_g^IfQd&mC]3f2yG] c _ghuhxn � f>^;n$q c�ç f>^If2yG]�� a m#]I_g�Cf�_ßhxfr_'d c y|�q�mC��_'\�_gy�f>Ç�_ t dihuf8��] b f�[&_'\ c `#h�_'�B\�mg�êd b n|\ c `>\�_'^If�mg�
d�^ cut _g^In cxt d&mC^;]I_'y�`>f c y#`2mCy�\;]I^j_ c y c yG�ß] b fB�C^;mC\;\ t mC] c mCy
m'�P] b f�`>f>y|]3f>^Lm'� t _'\I\��|� b�c hxfQmC] b f>^B�I_'`2]3mC^I\B\ { ` b _g\B] b f
� c y|f t _�] c `>\Em'�M] b f b�c y|q�hxf>�C\�_'^;f�m'�M�8f>n cxt d&mC^I]I_gy�`>f c y
] b f�\;nGy|] b fr\ c \Bmg�¸kTm c y|] t m8] c m8y�� c ] b�c yv] b f�hxf>�8\r�
ZLys_'y cxt _�]3mC^ßd�^Im � c q|fr\�]3�Em~]3n|d&fr\vm'� c yid { ]�]3m�m { ^

\In|\I]3f t � aBb f � ^;\I] c \&] b f
\;def>` c+� `r_�] c mCy�mg�¸] b f z|{ _'qi^ { d&frq
�Km|mC]3d�^ c y|]�hum|`r_�] c m8y�\/_gy|q�] b f c ^v] cutvc yG�&� aBb f�\Tf~_'`>]�_'\
b _g^Iq�`2mCy�\;]I^j_ c yG]3\ c y�] b fMm'd�] cxtvcuw _�] c m8yBd�^Im|`>f�\I\B_'y|q�] b f c ^



{ \Tf c \ t mC] c � _�]3frq c y�de_'^;]Q[|n�fr_'^;h c f2^��Mm8^3��mCy�f>Ç|];^j_'`2]3o
c y|���|_ c ] c y|�XmC^ t _�] c m8yB�3^Im t q c yimC\j_ { ^��XmGm8]3d�^ c yG]3\ ����� � aBb f
\Tf>`>m8yGqÜ]3nGd&f�m'� c yid { ]Q`>m8y�\ c \I]3\Bmg�È\;]3n|h c \I] c ` b�c y|]3\B� b�c ` b
�EfB`r_'hxh «T¶C´��>¶Câ>µ�«T¶C³|©>µXâI¬Cª®³�µ�© � aBb f�\Tf�_'^;fM];^Ifr_�]3f�q�_g\�\Im'�X]
`>m8y�\I];^j_ c y|]3\ c y�m { ^M\;n|\I]3f t ��_'\B_'^If�] b fQh�_'�B\Em'��d b nG\ c `>\��
a _'�8f>y$]3m8�Cf>] b f>^r�i] b f b _'^Iq�_'y|q$\;m'�K]E`>m8y�\I];^j_ c y|]3\Q�8m � f>^Ty] b f�\ b _gdefBmg�P] b fQ�C^;mC\;\ t mC] c m8y�m'��] b f z|{ _gq�^ { def�q�� aBb f
^If�\ { h+]3\��Ef�d�^If�\Tf>y|]#f>Ç|d�hxm8^If�\Id&f>` c�� `�f2Ç¸_ t d�hxf�\Qmg� b m'�
] b f�\Tf�]3nGd&f�\Mmg��`>mCy�\;]I^T_ c y|]3\B`r_'yv[ef { \Tfrqv]3m#^;f>`>mCyi\I]I^ { `>]
_
q|fr\ c ^If�q z|{ _gq�^ { d&f�q t mC] c mCy��
Z��Kfr_�] { ^;fQm'� m { ^ t f2] b m|q c \P] b fB`r_'d&_�[ c h c ]3n�]3m�\I];^If>]3` b

] b f�h�_'�B\�m'��d b n|\ c `>\ c �$y|f>`>f�\I\j_g^In|� aBb�c \ c \~_g`>`>m t o
d�h c \ b f�q$[|nv]I^If�_�] c y|�v[em8] b d b n|\ c `>\Q_'y|qv`>m t �KmC^;]ê_g\B\Im'�X]
`>m8y�\I];^j_ c y|]3\r�E] bC{ \$_ghxhum'� c y|���XmC^
`>m t d�^Im t$c \Tf#\;mCh { ] c m8y�\
� b�c ` b `r_'ys[&_'h�_'y�`2f�\;]3n|hufÜ^If z|{�c ^If t f>y|]3\$_'y|q�d b nG\ c `r_gh
d�h�_ { \ c [ c h c ]3n|�
aBb fM^;f t _ c y|q|f>^
m'�&] b�c \
de_'d&f>^ c \�q c � c qGf�q c y|]3m�\ c Ç�\Tf>`To] c mCy�\���Þ�f � ^I\;]
^If � c f>��d�^;f � c m { \��Mm8^3� c y#î|f>`2] c m8y��i��ZLy_'y cut _�]3m8^
[&f>� c y�\
]3m�`2^Ifr_�]3f�_ t mC] c m8y#[|n�\Id&f>` c �Kn c y|��] b f

^If zG{ic ^;frq��XmGm8]3d�^ c yG]3\�� ] b f�q|f>]I_ c hu\�mg�M� b�c ` b _'^;f�d�^If�\Tf>y|o
]3f�q c y�î¸f>`>] c mCy
	i� aBb f � ^I\;]Q\I]3f2d c y�`>^If�_�] c y|��_ t mC] c m8y
� ]X] c yG�
] b fLq|fr\ c ^If�qv�Km|mC]3d�^ c y|]3\ { \Tfr\B];^j_>klf>`>]3mC^;n$m'd�] cxtvcuw o
_�] c mCy�]3m~\T_�] c \3�Xn�] b fvqGf�\ c ^If�q}`>m8y�\I];^j_ c y|]3\r� aBb�c \ c \�q|fTo
\I`2^ c [&frq c y�î|f>`>] c m8y��e� aBb f�\jf2`>mCy|q�\I]3f2d c y�`>^;fr_�] c yG��_
t m8] c mCy c \ ´
¶CµXª�¶C³�â;±j«T¶8³|©>µKâ�
|«�µKª®¶C³ �&� b�c ` b�c \Lf>Ç|d�h�_ c y|frq
c y�î|f>`>] c mCy����BÛ { ^�^If�\ { h�]3\�_g^If�� c � f>y c y�î|f>`2] c m8y
��� é�c o
y�_'hxhxnG�8�Ef�di^If�\jf2yG]Lm { ^B`2mCy�`>h { \ c mCyi\ c y�î|f2`>] c mCy����
� � ����� Á �e£�� ¡&¢��
ÛLy|f#hxmC� c `r_'h �B_'n�m'�B_'y cxt _�] c y|��] b f t m8] c m8y$mg�ê_ z|{ _gq|o
^ { def�q c \�]3m { \Tf�_vd b n|\ c `�_'hxhxnCo3[e_g\jf�q�\ cxt
{ h�_�] c mCy�� aBb f
_'y cut _�] c m8y�d�^Im8[�hxf t ] b f>y}[&f>`>m t fr\ßmCy|f$mg�Q`>mCy|]I^;mChxh c yG�
] b fß\ cxt
{ h�_�]3frq z|{ _gq�^ { def�q�]3m t _'�8f c ]Bd&f>^3�Km8^ t ] b f�q|fTo
\ c ^If�q t mC] c mCy����Em8yG];^Im8h c \�_Qq c �$` { h+]�d�^Im8[�hxf t � b m'�Ef � f>^r�[&f>`r_ { \Tf}\ cxt#{ h�_�]3f�q t#{ \;`>hxfr\�d�^;m � c q|f�_ � f>^;n c y|q c ^If>`2]
t fr_gy�\Qmg�ê`>m8y|]I^Im8hxh c y|��] b f � y�_'h t mC] c mCy�� � f � f>^I] b f>hxfr\;\4�_��C^;m'� c yG��[&mGqin�m'���EmC^3� c \
[ {�c h+]�_'^;m { y|q�] b f { \Tf�m'�
� { hxhxn8opqinGy�_ t$c `��XmC^I�B_'^;q�\ cxt#{ h�_�] c mCyi\¸_gy|q#_'d|d�^;m'd�^ c _�]3f2hun8o
q|fr\ c �Cy|f�q}`>m8y|]I^Im8h
\I` b f t f�\r���Bf>di^If�\jf2yG]I_�] c � f�f>Ç�_ t dihuf�\m'��] b�c \B_'d|d�^;mG_g` b _g\ê_gd|d�h c f�q
]3m/_gy cxt _�] c y|� zG{ _'q�^ { def�q�\
c y�`>h { q|f�] b f��EmC^3�vm'�
�Q_ c [&f>^I]B_'y|q�ÆQm|q�� c y�\ ��� � � � � _'yvqGf
� _'y�y|f ��� � � �P_gy|q! �mC�|�Cf � c \�f>]�_'h3� � "#� �
$Lf � f>hxm'd c yG�Ü`>mCy|o
]I^;mCh t mGq|f>hx\
� b�c ` b _ghxhum'� �Km8^ t mC^;f�_'y cut _�]3m8^�`>m8yG];^Im8h
^If t _ c y�\Ed�^Im8[�hxf t _�] c `B� c ] b ] bic \M]3n|d&f�m'�È_gd|d�^Im|_'` b �
ZQy�m8] b f>^L[em|q�n�mg�È�EmC^3� b _'\�_gd|d�^Im|_'` b frq z|{ _gq�^ { def�q

_'y cut _�] c m8y { \ c y|��^;f � y|frq�\Tf>]3\�m'�
d�^;fr\;`>^ c [&f�q~� c y|f t _�] c `
[&f b _ � c mC^;\#� b�c ` b _'^;f { \Tf�q�]3m~q c ^;f>`>]Xhun�\;n|yG] b fr\ cxw f�] b f
t m8] c mCy�� aBb f��EmC^3��m'�&% c ^j_g^Iq � �|�(' � b _'\�\ { `>`>f�\I\3� { hxhun
{ \Tf�q ] b�c \�_'d|d�^;mG_'` b _gyGq b _'\�[&f>f>y f2ÇG]3f2yGq|f�q c y|]3ms_
`>m t$t f>^;` c _'h d�^;mGq { `>] �)� � � ��è�mC\;]�yimC]I_�[�hxn|�|] b�c \�di^Im|q { `2]
t _'�8fr\ { \Tf�m'�L�Km|mC]3d�^ c y|]3\/_g\�de_'^;]�m'�Q] b f t mC] c m8y~\;defTo
` c�� `r_�] c m8y�� Û { ^~�EmC^3� c \�\ cxt$c h�_'^ c y�\;d c ^ c ]~_gy|q �ê_g\
de_g^I]Xhun t mC] c � _�]3f�q�[|n ] b f�\ { `>`>f�\I\�mg�*% c ^j_g^Iq�� \�f�_'^Ihxn

�Mm8^3�º��ÆLm'�Mf � f>^�� �Mf
` b mGm8\Tf#]3m�\In|y|] b f�\ cxw f�] b f
�Cf>n�_g\3o
def>`2]3\Qm'��] b f t mC] c mCyi\P] b ^;m { � b m'di] cutvcxw _�] c mCy c y�\;]3fr_'q�mg�
\jf2]3\�mg��^ { hxfr\$_gyGq��Km8^I�B_'^;q}\ cxt#{ h�_�] c mCy��~Þ�fvm'd�] cxt$cxw f
] b f t mC] c mCyßmCy$_��8hum8[e_'h|\;`r_'hxfC�|] b f>^IfT[|n�_ghuhxm'� c y|�B�Km8^
f>Ç8o
]3f>y�\ c � f�_'y|] c ` c de_�] c mCy�_'y|q��Km8hxhum'�Eo3] b ^Im { � b�t m8] c mCy���_gyGq
_'hxhxm'� c y|�v] b f�h�_'�B\�m'�Bd b n|\ c `2\�]3m�[&f#\;]I^If2]3` b f�q��~ÛL] b f>^
c y|]3f>^;fr\;] c yG��_ghu�8mC^ c ] bit \V�KmC^B� c y|f t _�] c `�_'y|q b n|[�^ c qÜ� c y|o
f t _�] c `�+'q�n|y�_ tvc `B�EmC^3� b _ � fQ[&f>f>y�f2ÇGdihum8^If�q � �|�,	i���e�-� � �
_'h+] b m { � b ] b fr\Tf�]3f>` b y cuz|{ f�\�_'^If
y�m8]�\ b m'�By~]3m�[&f#�8f>y|o
f>^j_gh cxw _�[ihufL]3m z|{ _gq�^ { d&f�q�\r�
aBb f�`>m8y�`>f>d�]�mg�P]I^T_>kTf>`2]3mC^InÜm'd�] cxt$cxw _�] c mCyß�KmC^Q_gy cxt _�o

] c m8y�`r_'y�[&f�\I]�[&f�]I^j_g`>f�q�[&_'`T�~]3m�] b f ©X¦¸¬8«j±�µXª�´#±�«T¶C³¸¯
©lµXâI¬8ª�³�µ®© �EmC^3�ám'�$Þ c ];� c y _'y|q. �_'\;\ ��� ' � � aBb�c \�_'^;fr_
b _g\�\ { [i\jf zG{ f>y|]Khxn�[&f>f>y�f>Ç|d�hxmC^;frq c y~�8^Ifr_�]3f2^#q|f>d�] b [|n
�Em b f>y � � � �'� cx{ _'y|q/�Em b f>y ���0��� �C�ímC\TfBf>]
_'h3� ��� 	 � _'y|q
mC] b o
f>^I\��êÛ { ^L�Mm8^3���Km|` { \I\Tfr\�m8y b m'�á]3m t _'�8f�_
]I^T_>kTf>`2]3mC^In
m'd�] cxt$cxw _�] c mCy�_'d|d�^;mG_'` b di^j_'`2] c `�_'hB�XmC^�] b fÜd�^Im8[�hxf t mg�
zG{ _'q�^ { def�q�_gy cxt _�] c mCy�� a ^j_>klf>`>]3mC^;n�m'd�] cxt$cxw _�] c mCy c \�_
�Cf>y|f>^T_'hQ�B_'n�mg�B�p^T_ tvc y|� t m8] c mCy�\In|y|] b f�\ c \�d�^Im8[�hxf t \��
[ { ]Q] b f2^If�_'^If�_
�8^Ifr_�]Ly {|t [&f>^Em'�
` b m c `>f�\Q] b _�]By|f>f�q�]3m
[ef t _'q|f c y�m8^Iq|f>^�]3m t _g�Cf c ]ß�Mm8^3�¸_�[ihufß�Km8^#_�de_g^I] c `To
{ h�_'^�d�^;mC[�hxf t �1$ c \;] c yi`>] c � fv�Kfr_�] { ^;fr\vm'��m { ^��Mm8^3� c y|o
`>h { q|f~] b f~\Tf>de_g^j_�] c mCy m'��] b f��C^;mC\I\�` b _'^T_'`>]3f>^ t mC] c mCy
�p^;m t ] b f t m8] c m8y�qGf2]I_ c h3�'m { ^ { \TfBmg�e�Km|m8]3d�^ c y|]�_'y|q#`2m t o
�KmC^;]P`2mCy�\;]I^j_ c yG]3\��G_gy|q�] b f { \TfT� { h|`>m t d�^Im t$c \Tf�\ ] b _�]�`r_'y
[ef�^;fr_'` b f�q}_'\�_ ^If�\ { h�]3\#mg�
]I^If�_�] c y|��d b n|\ c `2\�_'y|q�\;]3n|huf
`>mCy�\ c q|f>^j_�] c m8y�\�_g\Q\Img�K]B`>m8y�\I];^j_ c y|]3\r�L��_'\;]Khxn|�|] b f cxt d�hxfTo
t f>y|]I_�] c m8y�m'� ] b fBd b n|\ c `>\
`>m8y�\I];^j_ c y|]3\ c \ z|{�c ]3fBq c�ç f>^;f>y|]
�p^;m t ] b mC\TfBd�^;f � c m { \;hun { \Tf�q c y�];^j_>klf>`>]3mC^;n�m'd�] cxt$cxw _�] c m8y
t f>] b m|q�\��
aBb f z|{ _'q�^ { d&frq��EmC^3� c y#] b�c \�de_gdef>^V[ {�c hxq�\�mCy
d�^If � c om { \L�Mm8^3� { \ c y|�
�Km|mC]3d�^ c y|]3o3[e_'\Tf�q�]3f2` b y cxzG{ fr\í�KmC^B[ c d&frq

_'y cxt _�] c mCy ��� � � � aBb f zG{ _'q�^ { def�q t m|q|f>h c \�`>m8y�\ c q|f>^T_�[�hxn
t mC^;f�`>m t d�hxf>ÇM] b _'y�] b f
d�^;f � c m { \ [ c d&frq t m|q|f>h c y�_'hxhC^;fTo\Id&f>`>]3\�2ê�Km|mC]3d�^ c y|]M\;def>` c+� `r_�] c mCy��i�G_ c ]E]3n|def�\r�&]I^T_>kTf>`2]3mC^In
m'd�] cxt$cxw _�] c mCy c yi`>mC^;dem8^j_�] c y|��_ t m|qGf2hGmg�º_EÉ&f>Ç c [ihufE[e_g`j� �
_'y|qÅ_ t mC^;f�q c �$` { h+] t mC] c m8y ^If2`>mCy�\;]I^ { `2] c m8y d�^Im8[|o
huf t �3% c � f>y�] b _�]
�Kf2��_'y cxt _�] c mCyß]3f>` b y cxz|{ fr\ b _ � fB[&f>f>y\ b m'�By$]3m�_'d|d�hxn�]3m
[em8] b [ c def�q�\B_'y|q z|{ _gq�^ { def�q�\548�8] b f
f>Ç|]3f>y�\ c mCy$mg��] bic \Mdi^If � c m { \E[ c d&frqv�Mm8^3��]3m z|{ _gq�^ { d&f�q�\b _g\B[ef2f>y~_'y c y|�KmC^ t _�] c � fE` b _ghuhxf>y|�8f ��� � � �

6 7 ¡ ¡ Á98 ¢ ÄKÀ�Á ¤
Þ�fB[ef>� c y#] b fBqGf�\I`2^ c d�] c m8y�m'� m { ^
\;n|\I]3f t [|n�q|f�\I`>^ c [ c y|�
] b f�d�^ c y�` c de_gh c y�d { ]�d�^;m � c q|f�q~[|n~_gy~_'y cut _�]3m8^r�i� b�c ` b
`>mCy�\ c \;]3\
m'�&�Km|mC]3di^ c y|]�d&mC\ c ] c mCy#_gy|q#] cxt$c y|� c y|�Km8^ t _�] c mCy��

6�:�¾ 7 ¡ ¡ Á�8 ¢ ÄKÀ�Á<; ¡�£ ���
Zs�Km|m8]3d�^ c y|] c \M_ß\ c Ç8o3] { d�hxf>=@?BADCEADF-ADG�AIH�J#AIH 4LK �i� b f>^IfM?^If>d�^;fr\Tf>y|]3\B] b f
�Km|m8]ONP?RQTS � AD�-AD	-A��-U �XmC^P_ z|{ _'q�^ { d&frq,V2�
WYX Z9[�\5]I^-_�`PacbYd�ef_DgYhiaEa�j�k�aBlYefmid9bYnpo



Suggested

Move backwards

form of steps

Plan view of terrain
Obstacles in the Footprints

Animal Scale

Pattern

in time
Control point time

Current Foot
Footprint timing diagram Move forwards

in time

é�c � { ^If � 2 � \Tf>^ c y|]3f>^-�-_g`>fL�KmC^ t _'y { _'hi�Km|mC]3d�^ c y|]Mf2yG];^In|�

C�_'y|q
F c y|q c `r_�]3f�] b f�dem8\ c ] c mCyÜm'�M] b f
�Km|mC]Qm8y~] b f�]3f>^3o
^j_ c y��0G c yGq c `�_�]3fr\
] b fBmC^ c f>y|]I_�] c mCy�m8y#] b fB]3f>^I^T_ c y��|_'y|q H�J
_'y|q H 4 _'^;f�] b f�] cxt fMmg��`>mCy|]I_'`2]Q_'y|q�] cxt fBm'��q|f>de_g^I] { ^;fC�^If�\Id&f>`>] c � f>hxnG�|mg�º] b fE�Km|mC]
� c ] b ] b fQ�C^;m { y|q�� aBb f b f c � b ]��
� �&_'y|q$] b fQ^;fr\;] c y|�vd c ]3` b m'��] b fQ�XmGm8]Mm8y�] b f�]3f>^;^j_ c y�_'^;f
cxt d�h c ` c ]Xhunß\Id&f>` c�� f�q�[|n�] b f�]3f>^;^j_ c y�\ { ^3�I_'`>f8�

6 :)� �$Ä ¢'��Ã Á�� ¡�¤ ÄXÁ>Ä ¡ À�ÄXÀ�� ¡�� 7 ¡ ¡ Á�8 ¢ ÄXÀ�Á ¤
Û { ^ { \Tf>^ c yG]3f2^3�I_'`>f c \ c hxh { \I]I^T_�]3frq c y é�c � { ^;f � � aBb f
`>m t d�hxf>]3f�f>y � c ^ImCy t f>y|] c \B\Tf>f2y��3^Im t _ d�h�_'y � c f>���BZLy
c y|q c `r_�] c mCy�mg��� b�c ` b
z|{ _'qi^ { d&frqvhxf>� c \
]3m�[&fQ_'\;\Im|` c _�]3frq
� c ] b ] b f�` { ^;^If>y|]B�XmGm8]3d�^ c yG] c \M� c � f>y c y$] b fßhum'�Ef>^B^ c � b ]`>m8^jy|f>^�mg��] b f�\I`2^If>f>y��
	3y�] b f { d|def>^v^ c � b ]�`>mC^Ty|f>^r�L_
\j_ t d�hxfv]3f t d�h�_�]3f�\ { �C�8fr\;]3\�_�^;fr_'\;mCy�_�[�hxf�dem8\ c ] c m8y��Km8^
] b fßyGf2�s�Km|m8]3d�^ c y|]��|� c � f>yv] b f�` { ^I^;f>y|]Q` b m c `>f�m'���G_ c ]��î|`>^;f>f>yá`>h { ]X]3f>^ c \�_�d&mC]3f>y|] c _'hLd�^Im8[�hxf t � c ] bs{ \ c y|�
�Km|mC]3di^ c y|]3\r�&_'\E] b f bic y|q �Km|mC]3d�^ c y|]3\B]3f>y|q�]3m�m � f>^Ih�_gd$] b f�3^ImCy|]EmCy|f�\r�
Þ�f t$c y cxt�cxw fE] b�c \B] b ^;m { � b ] b f { \Tf�m'�P`2mCh�o
m { ^�`2mGq c y|�&��_'\��Ef>hxhÈ_g\ t _g� c y|��] b f t mC\;]Q^If2`>f>y|]��Km|mC]-o
d�^ c y|]3\�\I]I_gyGqám { ] { \ c y|��[&mChxqsh c y|fr\���Z `>^;mC\I\ c ys] b f
`>f>y|];^If$mg�M] b f�\;`>^If2f>y}d�^;m � c q|f�\#_�^;fT�Kf>^;f>y�`>f�\;`r_'hxfC� aBb fq cxt f>y�\ c mCyi\�mg�ê] b f$`>^;mC\;\�`>mC^;^If�\Id&mCy|q�]3m�] b fvhuf2yG�8] b m'�
] b f�_'y cxt _ghp� é�c y�_ghuhxn|� _$] cxtvc y|�vq c _'�C^T_ t c \�hxm|`r_�]3f�q}_�]
] b fE[&mC]X]3m t m'��] b f
\I`>^;f>f>y�� b�c ` b `r_'yß[ef { \jf�q
]3mQq c ^If2`>]Khxn
_'h�]3f>^Q] b f�] cutvc yG� c y¸�KmC^ t _�] c m8y/_�]B_'y|nv] cut f8�

6 :)6 ��Ä
��ÄXÀ�� � À £�� � ÄXÁ ¤
aBb f~] cxtvc y|�}_g\I\Im|` c _�]3f�q � c ] b _��Km|m8]3d�^ c y|] c \$q|f>d&f>y|q|o
_'y|]
mCy�] b f�q|fr\ c ^If�qs�G_ c ]#_'y|q}`�_'y�[efv`>^If�_�]3frq c y�\jf � of>^T_'hE�ê_gnG\��$ZLy}_'y cxt _�]3m8^�`�_'y�` b mGm8\Tf$]3m�f>Ç|f>^;` c \Tf�� { hxh
`>m8yG];^Im8he[|n�\Id&f>` c �Kn c y|��] b fL] cxt$c y|� c y|�XmC^ t _�] c m8y�q c ^;f>`>]XhxnG�
ZQy�_'h�]3f>^Ty�_�] c � f�\ImCh { ] c mCy��EfMd�^;m � c q|f c \�]3mQhxf>]�] b f
\In|\I]3f t� {ic q|f�] b f { \Tf>^�[e_g\jf�q { d&mCy�_ ` b m c `2f�_ t m8yG�
] b ^If>f
] b f

�G_ c ]3\E� b�c ` b m { ^
\In|\I]3f t ` { ^I^If2yG]Xhxn$\ { d|dem8^I]3\�2V] b f��B_'hx� �
]I^Im8]r��_'y|q��G_ghxhum'd�� aBb f�\Tf z|{ f>y�` c y|��_'y|q�] cxt$c y|��m'�B] b f
huf2�~\;]I_'y�`>f�d b _g\jf�\$_'^;f�] b f>y�`>m8yG];^Im8huhxf�q}_ { ]3m t _�] c `�_'hxhxn
c y�_'`>`2mC^Iq�_gy�`>f�� c ] b ] b f�q|fr\ c ^If�q��G_ c ]�� aBb f�_gy cxt _�]3mC^
^If>]I_ c yi\Q^If�\Id&mCyi\ c [ c h c ]3n��Km8^Q\;def>` c �Xn c y|��] b fßdem8\ c ] c mCy�_gyGq
mC^ c f>y|]I_�] c m8y$mg�P] b fL�Kf2f>]r�

6�:�� 7 ¡ ¡ Á�8 ¢ ÄKÀ�Á ¤��/�X¡ À�� � � � Á��
Æ c � b f>^Ehxf � f>h t mC] c mCy
q|fr\;`>^ c d�] c mCy�\B`r_gy$[&f { \Tf�q�]3m#�8f>y|of>^j_�]3fv] b f
�Km|mC]3di^ c y|]�q�_�]I_ c �E� { ^;] b f>^#_ { ]3m t _�] c mCy c \�qGflo
\ c ^;frq���Z \ cxt d�hxfM_'y|q�f ç f>`>] c � f�_�[�\I];^j_g`>] c mCy { \jf�\E\Id�h c y|fr\]3m t m|q|f>h8] b f
de_�] b mg�¸] b fM_'y cut _gh4_gy|q�_gy#_ { ]3m t _�] c `�d�^;m'o
`>fr\;\#]3mv�Cf>y|f>^T_�]3f$_�^;fr_'\;mCy�_�[�hxf#\Tf>]�mg�
�Km|mC]3d�^ c y|]3\�_ghum8y|�
] b f�de_�] b ��ZLy�f>Ç�_ t dihuf�mg�ê] b�c \ c \�\ b m'�By c y é�c � { ^;f ���
� b f2^IfQ] b fE�Km|mC]3d�^ c y|]3\
m'��_ z|{ _'q�^ { d&frq$_g^IfBd�h�_'`2frq$_ghum8y|�
_
` { ^ � f�q|f � y|f�q�[|n �B_�] t
{ hxh+oI�Bm t \Id�h c y|fQ\Tf>� t f>y|]3\r�

Right Back Foot
Left Back Foot

Right Front Foot
Left Front Foot

é�c � { ^;fM�-2 é m|mC]3di^ c y|]E�Cf>y|f>^T_�] c m8y�_'hxmCy|��_
` { ^ � frqÜde_�] b �

6�:�� ��Â Á ¡ À ¡ � ¡&ÂÈ¤ ; ¡ Á>Ä ¡ À
�Em t dihuf2]3f>hxn#_ { ]3m8y�m t m { \ t mC] c mCy c \ { \jfl� { h c y c yG]3f2^j_'`2]3o
c � f��G_ t f�\B_'y|q � c ^I] { _gh �Mm8^Ihxq�\B� b f>^;f�] b f�f>y � c ^ImCy t f>y|]
c \ { y�d�^;frq c `>]I_�[ihuf8�ëÛ { ^�_'y cut _�] c m8y�\In|\I]3f t b _'\
_'y c y|o
]3f>^j_g`>] c � f t m|qGfEm'��m'd&f>^T_�] c m8y#� b f>^;fQy|f>���XmGm8]3d�^ c yG]3\E_'^If
�Cf>y|f>^T_�]3frq�mCyv] b fLÉen|��ZL\Mf�_'` b �Km|mC]3d�^ c y|] c \Ed�h�_'`>f�q��8] b f
t mC] c m8y�mg�º] b f z|{ _'q�^ { d&frq c \�\In|y|] b f�\ cuw frq�_�] c y|]3f>^T_'`>] c � f^j_�]3f�\r�#Û { ^�_ { ]3m t _�]3f�q��Km|mC]3d�^ c y|]Qd�^;m|`>frq { ^;f�` { ^;^If>y|]Xhun
cut d�hxf t f>y|]3\P_�^T_'y|q�m t �ê_gy|qGf2^ c y|��[&f b _ � c mC^���	3yi`>mC^;dem8^3o_�] c y|���Cm|_'hx\
_'y|q
mC[�\;]I_'`>hxfQ_ � m c q¸_gy�`>f c \
_gy#m8[ � c m { \Py|f>Ç|]\I]3f>d���Z \jf2huh c y|�L�Kfr_�] { ^;fBm'�&�Km|mC]3d�^ c y|]�`>m8y�\I];^j_ c y|]3\ c \�] b8{ \
] b f c ^ { ] c h c ]3n c y�[ {�c hxq c yG� b�c � b hxf � f>h t mC] c mCy�d�h�_gy�y|f>^I\
� c ] b h c ]X]Xhuf�f ç mC^;]r�

� � ¢Y������Ã Á ¡e¢'��� 8�Á>Ä
��Ä�� � ÁTÄ ¡ À
aBb�c \�\Tf>`>] c mCy
f>Ç|d�h�_ c y�\�] b f � ^I\;]
\I]3f>d c y
m { ^ t m8] c m8y�\In|y|o
] b f�\ c \�_'hx�8mC^ c ] b�t 2 µXâI¬! 2±j«�µX¶Câ>¨�¶T¦ µKª�´
ª+¼�¬CµXª�¶8³ � a ^T_>kTf>`2]3o
mC^In�m'd�] cxtvcuw _�] c m'y$_ghxhum'�B\ { \L]3m$fT�$` c f>y|]Xhxn��8f>y|f>^j_�]3fß] b f
{ y|q|f>^;hun c y|� t m8] c m8y~mg��_�\ cxt dih c�� f�q�_'d|d�^Im'Ç cxt _�] c mCy�mg�
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