
���������	��
����	��	������������������	�������� ��!��#"#�%$&��!'����(

)'*,+.-0/21,34/6571,12898;:=<?>A@�BC1,+ED	FHG9@�I.3KJL1,M4@#BN:;O PQ<L1R3?DTS�*,+U1R3LDTVW*,X4*2+.YQ1K:ZO [
\6]_^H`badceadf2adgihEj�kmlonHgCj�kdgCadcqp;r#sut�j=v�w2f2adgCkmxRpZcqgZ^HpZg

lygZpznH^2c{`|pznHg~}m^Hcq��gCkd`|ceaN�rNam�mkzr��=�K�mfH`ba|kdc{r
�H���Q�����Q�#�,�y�_���,�����R�#�u�b�Q�y��������mjQpznHg~�ic.r#�=^2j=`badcqpZ`Z�4xRceadg��mkzr��

�Q���R�����u�b�#�Q�R�N�=�,�#�R�=���=�R�Q�N Q�¡�|�=�Z�¢¤£ ^Kr�w2w6¥Lj=�=cq`badcq¦6�§f2adj�v¨r#adcqj=^6�ivA©Hª��2�mkzr��
« �# ,�=� « �=� « �,�#¬�¬��b�=�Z�

¨®¡¯Z°Z±N²K³�°=´Aµ g~¶2cq`|pZf2`|`mr�azr�`|¦�hUj#kiv�j�©Hcqsqgikdj=©·j#ad`§adnHr#a�p;r#^6j=^2sq¸¹©·gº`|j�sq��g;¶
©Q¸�kdj=©·j#ad`�adnHr#a»r#kdg§r�©2sqgoadj~s{gZr#kd^AhUr�`ba»c{^WrºpZj=v�w2s{g9adgZse¸Ar#f2adj�^Hj=v�j�fH`¡h¼r#`|nHcqj=^L½
¾ f,k|adnHgCkdv�j#kdgA¿ogAw2kdgZ`|gZ^Qa�adgZpznH^2c{pZr�s»¶2gCazr#c{sq`�j�h§r¹kzr#adnHg9k�c{^2gCÀ,w·gZ^H`|cq��gÁkdj=©·j�a
adnHr#a�`|j=sq��gZ`¡adn2c{`¡azr#`|¦4½ ¾ f,k|adnHgCku¶,gCazr�cqsq`»r�^K¶��Rc.¶,gZj=`uj#hKadnHg�kdj�©·j�a»r#kdg§r;��r�cqs{r�©Hsqg
h.kdj=v  Q���=¬uÂbÃ�Ã#Ä�Ä=Ä��|�#�,�?�_�=�Q���Q���u�b���QÃZ�K���Q�=��Ã��R�#�,�=�R� « ÃQ�Q� « �=� ½

Å ÆHÇ§È·É4Ê~ËÁÌ�ÍyÈ4ÎdÊ§Ç

)Ï@AÐ~I.+E+¡D·IU89Ñ#ML898º1¨GC1,89Y6-0*,Bº1R3�1RM·GC*,34*2Ò�*2ML8mB9*2J?*,G§G9X?1QGWÓ9ÔZÕNÖ·×¼Ó9ÔNØ�+E@�1RBC34IE34/¹IE3L89*R-Ù1,Bi128
1�8z*2+.M4G9IE*,3�*R-ÚGCX4IU8�GZ1,89Y�JKÛ	1�34*23·Ü�+E@�1,B93LI.34/ÝBC*,Jy*RGÁIE8�I.3LÑ#*,3LÑ#@#IEÞQ1RJ4+E@¤ßÙ1RGÁ+E@�128dG�*23�G9XL@
JL1,89IE8�*R-ÁJ4MLD·/2@NGÝÑN*,3?8dGCBC1,I.3HGC8�1R3?DàÑNMLB9BC@#3HG9+EÛá1�ÞQ1RIE+E1,J4+.@¤G9@=ÑZX434*,+E*,/2Û4â;ãoäÁ3àG9X4@	*,G9X4@�B
XL1R3LDåG9XLIE8AGZ1,89Y7IE8�1,+E89*�G9*K*�D·I{æ�Ñ#M4+{GWGC*TJy@�89*,+EÞ,@�DåJKÛå1¤XKM4ÒÝ1,3uãuço@#*2è4+.@6Ñ#1,3Ï+E@�1,B93�<
J4M·G~G9XL@#Û�D4*�3L*RG�XL1�Þ2@�GCX4@�Ò6@�ÑZXL1,34IEÑ�1R+u89YKI.+E+E8ºÐ~XLIEÑZXTG9XLIE8ºGZ1,89Y�BC@�éHM4IEB9@=8#ã

êºX4@�GC128zYëXL1,DìJy@#@�3íè?*H8z@=DìI.3îG9X4@�-0*2B9Òï*R-¨1á8zG9MLD4@#3HGTÑ#*,Ò6è?@#G9I.G9IE*,3ðß_S~*,Jy*RGCI.Y
ñRò,ò2ò :ZâT1QG�G9X4@áê»@�ÑZX43LIE8CÑZX4@Ïó�34IEÞ,@#BZ89I{G�ô1QG	>ABZ1Rõ2ãmöbG�Ñ#1,3÷Jy@Ï*2M·G9+EIE34@�Dø1,8�-0*,+E+.*QÐ�8�ãºù
ñûú÷ü ÒýÐ~X4I.G9@¹èL+E1RGz-0*,BCÒÿþT8zMLB9BC*,M43?D·@�D	JKÛ	1ÝJ4+U1,ÑZYTÐi1,+.+uþTXL12D	J?@�@#3åD·IEÞKIED4@�D�JKÛ	1
J4+E12ÑZY�+EIE34@¹IE3HG9*¤1�ÓCÔ��.Ô��QØNÔ����	�yÔ�*R-§1RJy*,M4G�
¨Òý+E@#34/,G9X71R3?D71���QÓ��HÔ�������� Ô�*,-§1RJy*,M·G��
Òÿ+E@#34/,G9XáßÙ89@#@���I./2M4BC@�
�â;ã
�4*,Bº@=1,ÑZX¤IE3L8zGC1,3LÑN@W*R-»G9X4@AGZ1,89Y�*,34@A*,M4Gº*,-�1�+U1RBC/,@�ÞQ1,B9IE@NGdÛÝ*,-»/,BC@#@�3�Ñ#*,+E*,BC@�D�XLI.+E+E8

Ði128�è4+U1,Ñ#@�D71RGW1,3å1RBCJ4I.G9BZ1RBCÛ�èy*289I.G9IE*,3	þ	J4M·G¨1QGA+.@=1,8zG�� ò ÑNÒ 1�Ðº1�Û¤-0BC*,Ò&1,+.+oÐº1R+E+E8~þ
I.3HG9*�G9XL@�GZ1RBC/,@#GAõ�*,34@2ã êºXL@�XLI.+E+E8WÐi@#BC@¨-0*2B9Ò6@=Då*2M·GA*,-iD·I�� @#BC@#3HG�YHIE3LD48A*,-mXL1,BCD·@�34IE34/
*,Bi34*,3·ÜbXL1,BCD·@�34IE34/¹BC@�89I.3?8#ã·êºX4@=8z@ÁX4I.+E+U8ºXL1,D�1¹BC@#+U1QGCI.Þ2@#+EÛ�BC*,ML/,X¤89M4B9-Ù1,ÑN@A1R3LD�1R+E+ YHIE3LD48
*R-»*·D4D	89XL1Rèy@�8�ß_D·IU1RÒ6@NGC@#BZ8�� ò Ü� ò ÑNÒ�â;<4JLM·G~G9X4@�Û�1,+.+¡XL12D�1�BC*,M43?D¤D·IEè	*,3�G9X4@WGC*,èT*R-
1RJy*,M·G ñ Ñ#ÒÿD·@�è·G9Xu<·Ð~I.G9X	1�D·IE1,Ò6@NG9@�BC8mBZ1R34/2I.34/¹-0B9*2Ò��¨GC* 
 ñ Ñ#Ò	<K89@#@!��I./2M4BC@ ñ ãKêºXL@
GC1,89YÝÐº1,8§G9*�12Ñ#Ñ#@#+E@#BZ1QG9@A1R3LD¤B9@�+.@=1,89@�1�B9@=D�J4IE+.+EIU1RBZDÝJL1R+E+ÚßÙD·IU1RÒ6@#G9@#B ü ÑNÒ	<KÐm@�I./2XHG�
"� ñ
/HâÁI.3ÏG9XL@ÝB9@�+.@=1,89@�õ�*,34@�*,3ÏG9X4@Ý+E@N-¼G¨è?1RB9GA*,-§G9XL@Ýè4+E1RGz-0*2B9Ò 89*�G9XL1RGWI.G¹ÑN*2Ò6@�8ÁG9*	BC@�8zG
I.3	GCX4@�D·IEè�*,3	GC*,è�*,-»GCX4@¹X4IE+E+_ãyê�*¤89*,+EÞ,@AGCX4IE8�GC128zY¤G9X4@¹JL1R+E+�XL128~GC*ÝJ?@�B9@�+.@=1,89@�D�Ð~I{GCX
# lonHcq`ukdgZ`|g;r#kdpznW¿Úr#`»wHr#k|adc{r�sqse¸�`|f2wHw·j�k|adgZ¶Á©Q¸Áadn2g�¥yr#^K¶�xQadgZcqgCkdv¨r#kd¦%$0�mf2`ba|kdc{r'&9��w,kdj"(�gZpCa*)mk;½
+-,/.	,/0�1"243 ��lëj#h adnHg ¾ µ ¾ $0�§fH`ba|kdc{r'&9�Hr�^H¶¹adn2g5)igZf,kdjQt76º¥,láw2kdj�(bgZpCamj�hyadnHg98»tm½
\§¶2gCazr#cqs{gZ¶Wc{^,hUj#kdv¨r#adcqj=^¹r�©·j�f2a�adnHcq`�pZj=v�w·gCadceadcqj=^�pZr�^�©·gohUj�fH^H¶Wj=^Hsqcq^Hg�f2^K¶2g9k  ����=¬�ÂbÃ=Ã#Ä�Ä�Ä��
�#�,�y�Ù�=�Q���R�#�u�b���RÃC�K���Q����Ã��R�#�,�#�,� «



initial ball position

release
zone

target zone

����� ´��H´ ¥?rZ¸Qj=f,a�j�h adn2gºgZ^R�Rcqkdj�^Hv�gZ^QaohEj�k§adnHgiazr#`|¦·½

����� ´��L´ l�¿ojWj#h¡adnHgºn2cqs{sq`�adnKrNaÚ¿ogCkdg~f2`|g;¶�cq^�adn2g~pZj=v�w·gCadceadcqj=^

	 ML8dGºGCX4@ÁBCIE/,XHGº89èy@#@�D�
Ý1R3LD�1R34/2+.@�§ã �L*,BºÒ6*28zGiX4IE+E+yèy*289I.G9IE*,3L8mG9XL@W89@NGº*R-»èL1RBZ1RÒ6@NGC@#BZ8
� ����
��¡GCXL1QGÚ8z*2+.Þ2@�DAGCX4@§GZ1,89YWÐi128�89*�8zÒÝ1,+.+2G9XL1RG�@�Þ,@�3¹1R3¨@��·è?@�B9IE@#3LÑ#@�DWXKM4ÒÝ1R3¹GdÛKè4IEÑ�1R+E+.Û
34@#@=D·@�D � ò *,B�Ò6*,BC@ºG9BCIU1R+U8ÚJ?@#-0*,BC@ºG9X4@��LBC8zGm89MLÑ#Ñ#@�8C8#ã2êºX4@~3KM4Ò¹Jy@#Bm*R- G9BCIE1,+E8�34@#@=D·@�D�-0*2B
1¹89@�ÑN*23LD¤89MLÑ�ÑN@�8C8z-0M4+y89X4*,GiÐº1,8m34*RGº8zIE/,3LI��?Ñ�1R3HG9+EÛÝ8zÒÝ1,+.+E@#B=<2IE3LD·IUÑ#1RG9IE34/�G9XL1RGiIE3�89è4I.G9@A*R-
1R+E+ G9BCÛHIE34/Ý16XKM4ÒÝ1R3	Ñ#1,3T89*,+EÞ,@AG9XLIE8iGZ1,89Y�@�8C8z@�3HG9IU1R+E+.Û 	 M?8dG�JKÛ�ÑZX?1R3LÑ#@,ã

ù~-¼G9@�B�1,3KÛ'ML3L8zM?Ñ#ÑN@=898z-0M4+mG9BCIE1,+�GCX4@�BC*,Jy*RGZ8¨IE3�GCX4@�Ñ#*,Ò6è?@#G9I.G9IE*,3ëXL1,DûGC*��L3?DáG9XL@
JL1R+E+_<¡Ò6*QÞ2@¹I.G¨JL1,ÑZYTG9*TGCX4@6B9@�+.@=1,89@�õ�*,34@2< 1,3LDÏI.34I.G9IU1QGC@�G9X4@634@��HG¨89X4*RG=ã¡ù�+E+�*R-�GCX4IU8Áþ
	 ML8dG¨128�GCX4@�G9BCIE1,+E8ÁG9XL@#ÒÝ8z@�+.Þ2@�8�þ	X?1,D�GC*	J?@6D·*,3L@�Ñ#*,Ò6è4+E@NG9@�+.Û71,M·G9*234*,Ò6*2ML8z+EÛ,<yML89I.3L/
*,34+EÛ�*,3·ÜbJy*21RBZD789@#3L89*,BZ8�<?ÑN*2Ò6è4M·G9IE34/	D·@#ÞKIUÑN@=8A1,3LD7èy*QÐi@#BW8zM4èLè4+.Û�ß0G9X4@6+U1QG9G9@#BWXL12D�GC*
+E128dG~-0*2B�1QG�+E@�128dG9� ü Ò6IE3KM·G9@=8CâNã?êºX4@�*234+.ÛT8zIE/,3?1R+U8º*,B�IE3HG9@#BCÞ,@�3HG9IE*,3L8i-0BC*,ÒÿG9X4@�*2M·GC89IED4@
G9XL1RG¨G9X4@�B9*2J?*,GC8�Ði@#BC@�1R+E+E*QÐm@=DåGC*7BC@�ÑN@�I.Þ2@ÝÐm@�B9@6GCX4@�Ø/��QÓ/���bØZ× � � �	��1QG¹G9X4@�Jy@#/2I.3L34I.3L/
ß0JKÛ6è4ML89X4I.3L/�1¨JLM·GzGC*,3?â§Ð~X4@#3�G9X4@AJL1R+E+yXL1,DÝJy@#@�3�è4+U1,Ñ#@�DÝ*23ÝG9X4@AIE34I{GCIE1,+?J?1R+E+?èy*289I{GCI.*23
Ò61,B9Y2@�D�I.3 ��IE/,M4BC@!
,<,1,3LD616Ó9Ô��4Ô������bØ;× �	� ���R1R-¼G9@#Bm1�8zMLÑ�ÑN@=898z-0M4+·GCB9IU1R+�ãRêºX4@�BC@#èy@�1RGzÜ|8zIE/,3L1,+
Ði128m/2I.Þ2@#3TJKÛ�è4ML89X4IE34/Ý1R34*,G9X4@�BiJLM·GzGC*,3	*,3�G9X4@WBC*,Jy*RG=<41R3LD�I{G�89IE/,3L1,+.@=DÝG9*�GCX4@�B9*2J?*,G



G9XL1RG¨G9X4@¤JL1R+E+§XL12D'J?@�@#3áBC@#Ò6*QÞ,@=DåJKÛû1	è?@�BC89*,3'-0BC*,Ò GCX4@ÝGC*,èá*R-ºGCX4@�X4IE+.+i1R3LD'XL12D
J?@�@#3�è4+U1,Ñ#@�D	1R/H1RIE3T*23TG9X4@¨IE34I.G9IU1R+»JL1R+E+�èy*289I{GCI.*23u<4Ð~X4@�B9@=1,8ºGCX4@¨X4IE+E+»1R3?D�XLI.+E+�èy*289I{GCI.*23
XL1,DáJy@#@�3à+E@N-¼G�M43LÑZXL1,34/,@=D¡ã P êºX4@¤èy@#B9-0*,BCÒÝ1R3LÑ#@�Ò6@�128zM4BC@Ý-0*2B¹GCX4@TÑ#*,Ò6èy@NG9I.G9IE*,3àÐi128
G9X4@	GC*RGC1,+ºG9IEÒ6@�34@#@=D·@�D JKÛà1'B9*2J?*,GÝM43HG9IE+�X4@	XL1,Dì89MLÑ#Ñ#@#@=D·@�DàG9X4BC@#@TGCI.Ò6@�8Ý-0*,B6G9XL@
ÑNM4BCB9@�3HG�X4IE+.+Ú1R3?D�X4IE+.+.Ü�èy*289I.G9IE*,3u< 1�Þ,@�BC1,/,@�D�*QÞ,@�BÁ1�-Ù1RIEB�3KM4Ò¹Jy@#BA*R-iD·I � @#BC@#3HGAX4I.+E+U8Á1,3LD
X4I.+E+.Ü�èy*289I{GCI.*23L8�ã

ù D4I.BC@�ÑNG~Ñ#*,Ò6è4M·GZ1QGCI.*23�*,-�G9XL@�è4B9*2è?@�BºB9@�+.@=1,89@ÁÞQ1R+EM4@=8 � ����
��m-0B9*2Ò Ò6@�1,89M4BC@#Ò6@#3HGZ8
1R3LD¹*RG9XL@#BÚ8z@�3L89*,BCÛWDL1QGC1A1RèLè?@=1RBZ8�GC*ÁJy@º34*RGo-0@=1,89I.J4+E@m-0*,BÚ1R3�1RM·GC*,34*2Ò�*2ML8�B9*2J?*,G�J?1,89@�D
*,37è4BC@�89@#3HGC+.Û	1�ÞQ1RIE+E1,J4+.@¨G9@�ÑZXL34*,+E*,/2Û,ã [¨êºX4@#BC@N-0*2B9@�1�BC*,Jy*RG�GCXL1QGWÐi128~GC*¤Jy@�89MLÑ#Ñ#@�8C8d-0M4+
I.3�G9X4IU8ºÑN*2Ò�èy@NGCI{GCI.*23�X?1,D�3L*�ÑZX4*2IEÑ#@�J4M4GiGC* �EÔ �RÓ/��-0B9*2Ò X4IE8iè4BC@�Ñ#@�D·IE34/¹G9BCIE1,+E8iIE3¤*,BZD·@�B
G9*�1�Þ,*2IED�1�G9IEÒ�@¨Ñ#*,3L89M4Ò6IE34/6B9@�+.IU1R3LÑ#@Á*23	Ò�@�B9@W+EMLÑZY ã

êºX4@ÁÐ~IE3434@�Bº*R-uGCX4@�ÑN*,Ò6èy@NGCI{GCI.*23�Ðº1,8§G9X4@WBC*,Jy*RG�äA8zYQ1,B���ßÙ89@#@!�»IE/Lã ��1R3?D ��I./?ã �Hâ;<
D·@�89I./234@�DW1,3LDWJ4M4IE+{G»JHÛÁG9XL@§8z@=ÑN*23LDW1R3LDAGCX4@ÚG9XLI.BZD�1RM·GCX4*,B¡*,-KG9X4IU8�1,BzGCIEÑ#+.@2ã"�4*2B¡G9@=ÑZX434IUÑ#1R+

����� ´��L´ lonHcq`¡cq`¡adnHg�hUr�`ba�sqg;r#kd^2c{^2�ikdj=©·j#a 6i`|¦=rNk;½=lon2g�kzr�cq`|g;¶���s{r�`|`|j���hEj�kukdgZp;r#w2adf,kdc{^2�madn2go©Kr#s{s
cq`m�,cq`|cq©Hsqg�j=^�nHcq`ms{g9hEa;½·ªmc{`mnKr#v�v�gCk $¼�,cq`|cq©Hsqg�j=^Ýn2c{`§kdcq�=nQa &§nHr�`§©·gZgZ^�wHf2s{sqg;¶6f2w?�Hc{^H¶2cqp;rNadc{^2�
adnHr#a 6i`|¦�r#k§cq`§r�©·j=f,a�adjW`|nHjQj#a§adn2gº©Kr#sqs?hEkdj�v nHcq`�©Kr#s{s 2 nHj�s{¶2cq^H� 2 ©HrZ¸�f2^K¶,gCkd^Hg;rNadn?½
� µ g�¶,c{¶¤^2j�a�gZ^2pZj=f,kzr��=gWadnHr#a~adn2gAkdj=©·j#ad`�adn2gZv�`|gZsq��gZ`mkdgZv�jN��gÁadn2gW©Kr#s{suhEkdj�v adnHgÁadj=wTj#h
adnHgºn2cqs{syr#h.adgCkmrA`|fHpZpCgZ`|`bhUf2s?a|kdc{r�s?c{^�j�kz¶,gCk�adjWw2kdj#adgZpCa§j=f,k�nHcqsqs{`Z½
¢ 3 j�kdgºw,kdgZpZcq`|gZse¸��,©Kr�`|gZ¶¹j�^¹adgZpznH^2j=sqj=�#¸¨adnKr#a�p;r�^�©·gºr
	4j�kz¶2gZ¶¨¿�ceadnHcq^¨adnHgm©HfK¶,�=gCa�sqc{v�ceaÚj#h
������ 8uf2kdjAhEj�kmg;r�pzn�kdj=©·j#a§c{^¹adnHgºpCj=v�w·gCadceadcqj=^L½

� `|gZg~nHcq`�nHj�v�gZwKr#�=g  Q�=�=¬�ÂbÃ�ÃNÄ�Ä�Ä��|�N�,�y�_�=�����R���u�����RÃZ�K�=�Q���=Ã=�R�N�,�=�,� « Ã=�R� « ���



D·@NGZ1RIE+E8A8z@�@�ù�è4è?@�3LD·I ���Aã¡äA89YQ1RBÁML8zM?1R+E+.Û	34@�@�D48�
NÜ�ÝGCB9IU1R+U8�M43HGCI.+�G9XL@ �LBZ8zGA89MLÑ#Ñ#@�8C8d-0M4+
8zX4*,G�<�Ð~I.G9Xí1ûÞ2@#BCÛáX4I./2Xí8zMLÑ�ÑN@=8986BZ1QGC@�-0*2B¤89M4JL89@�éHM4@#3HG6G9BCIU1R+U8�-0*,BÝGCX4@7891,Ò6@TXLI.+E+�IE3
G9X4@¤8C1RÒ6@Ýèy*289I{GCI.*23uã�äA89YQ1RB¨Ò6*QÞ,@=8WÞKIE1TGdÐi*	Ð~X4@#@�+E8¹è?*QÐi@#BC@�DÏJKÛÏ8zG9@#èáÒ6*,G9*,BZ8�<¡Ð~I{GCX
GdÐm*��i128dGC*,B�Ð~XL@#@#+U8ÁI.3�GCX4@¹J?1,ÑZY ã �L*,B�GCX4@6ÑN*,3HGCB9*2+�1RBZÑZX4I.G9@�ÑNG9M4BC@¹89@#@ ��IE/,M4BC@��·ãyù�-¼G9@#B
B9@=Ñ#1Rè4G9M4BCI.3L/�G9XL@mJL1,+.+4äA89Y�1,B»BC@#èy*289I.G9IE*,3L8»X4IEÒ689@#+.-LIE3¨GCX4@mBC@#+E@�128z@mõ#*234@§Ð~I.G9X61�è4BC@�Ñ#IE89IE*,3
*R-7
~Ò6Ò 1,3LDÝ1R3Ý1R3L/,M4+U1RB�èLB9@=ÑNIU8zIE*,3�*R- ò ã ñ D·@�/,BC@#@�8�<RML89IE34/WG9X4@�ÞHIU89ML1R+4ÒÝ1,B9Y2@#BZ8o*,36G9XL@
�L@#+UDû-0*,B�+.*·Ñ�1R+EI.õ=1QG9IE*,3�ã�ù�8�*,34@�Ñ#1RÒ6@�BC1	+E*K*,Y·8�*RGCX4*,/2*,3L1,+.+EÛÏD4*QÐ~3á*,3HG9*�GCX4@¤+EIE34@�8¹*R-
G9X4@Áè4+E1RGz-0*2B9Ò -0B9*2Ò � ò ÑNÒ 1,J?*QÞ2@,<QGCX4@Á12Ñ#ÑNMLBC12ÑNÛ¹*,- G9X4@ÁB9@�è?*H8zI.G9IE*,34IE34/¨IU8�*234+EÛ�+EI.Ò6I.G9@=D
JHÛ�G9X4@�Ò6@�ÑZX?1R34IUÑ#1,+¡è4B9@=ÑNIU8zIE*,3�ã4êºX4IE8~12Ñ#Ñ#M4BC12ÑNÛÝIE3	B9@�è?*H8zI.G9IE*,34IE34/�IE8�@�8C8z@�32GCIE1,+¡I.3T*,BZD·@�B
G9*'G9M4BC3 @ �·è?@�B9IE@#3?ÑN@�-0B9*2Ò%è4BC@�ÑN@=D·IE34/åGCB9IU1R+U8�I.3HGC*'M?8z@#-0M4+�1,D·ÞKIUÑN@T-0*,B�GCX4@	34@ �KG6G9BCIE1,+_ã
äA8zYQ1RB¨12Ñ#Ñ#@#+E@#BZ1QG9@=8AG9X4@¤JL1R+E+§JKÛåXLI{G9G9IE34/7I.G�Ð~I.G9X�1	XL1,Ò�Ò6@�B�G9XL1RG�Ñ#1,3ûJ?@�è4M4+E+.@=DûM4è
G9*ÝÞQ1RBCIE1,J4+E@ÁX4@�I./2XHGC8�<·G9X4@�B9@�JKÛ¤1R+E+.*QÐ~IE34/6ÑN*232GCB9*2+¡*QÞ,@�BmGCX4@�IE34I{GCIE1,+�89è?@�@�D 
�*R-�G9XL@�JL1R+E+_ã
äA8zYQ1RBmÑ#1QGZÑZX4@�8ÚG9X4@�J?1R+E+LJKÛ¹+E*QÐm@�B9IE34/�1��L@��·I.J4+E@	�9+E128989*�
Lã��@~G9BZ1R3?8zèy*,B9GC8oGCX4@�JL1,+.+?JL1,ÑZY
I.3HG9*¨G9X4@�J?1�Û¹IE36-0B9*232G�*,- G9X4@�X?1RÒ6Ò6@#BÚGCX4B9*2M4/,XÝ1�89M4I.GC1RJL+.@�Jy*·D·Û�Ò�*QÞ2@#Ò6@#3HG�IE34I.G9IU1QG9@=D
JHÛTX4IU8�GdÐi*ÝÐ~X4@�@#+U8�ß��zX4IEè78zÐ~IE34/�
2â;ã¡äA8zYQ1,B�B9@=ÑN@�I.Þ2@�8�89@#3L89*,BCÛ¤IE34è4M4G�-0BC*,Ò ñ *,34Ü�Jy*21,BCD
Ñ#1RÒ6@�BC128§1R3?D �¨èLX4*RGC*�89@#3L89*,BZ8�ã2ç�BC*·ÑN@=8989I.3L/�G9X4@AIE34è4M·G~*R-»J?*,G9X�Ñ�1RÒ6@#BZ1,8§B9@=éHM4I.BC@�8§G9XL@
Ð~X4*,+E@��iç§ó�G9IEÒ6@,ãiêºX4@#BC@N-0*2B9@�G9X4@åÒ61,3L1R/2@#Ò6@#3HGÝ*R-W1R+E+�1,ÑNG9*2BC86Ðº1,8�*,M4GC89*,M4BZÑN@=D�GC*
1�Ò6IEÑ#B9*TÑN*232GCB9*2+.@�B�Jy*21,BCD¡<yÐ~X4IUÑZXÏÑ#*,Ò6Ò¹M43LIEÑ�1QG9@=8�Ð~I.G9XåG9X4@6ç�� ÞHIU1¤89@#BCIU1R+�I.3HG9@�Bz-Ù12ÑN@2ã
�»IE/Lã��¹89X4*QÐ�8º16D·IU1R/,BZ1RÒ *,-�äA89YQ1RB�� 8ºÑ#*,3HG9BC*,+¡89ÛK8zG9@�Ò	ã

��IUD·@#*H8¨GCXL1QGÝ8zXL*QÐ G9X4@	èy@#B9-0*,BCÒ61,3LÑN@¤*R-WäA89YQ1RB61R3LD�Ñ#*,Ò6èy@NG9IE34/'B9*2J?*,GC8�Ñ#1,3àJy@
D·*QÐ~34+E*21,D4@�D÷-0B9*2Ò�G9XL@�X4*,Ò6@�èL1R/2@'*,-6G9X4@�BC*,Jy*RG7Ñ#*,Ò6è?@#G9I.G9IE*,3��������������������! #"$�"% 
��&�$�')(�*+ ,(��-��./(�(-0�0��1')243�2��/"5)�4ã

����� ´76y´ lonHgÚkdj=©·j#a76i`|¦�r#k»`|nHj;¿�^W¿�nHcqsqg�kdgZp;r�w,adf2kdcq^H�ºadn2gÚ©Kr#s{s $U¿�nHcqpzn�c{`»�Rc{`|cq©2s{g (�fH`ba»c{^Wh.kdj=^Qa
j#h·adnHgokdj�©·j�a &9½Qlon2g�p;r�v�gCkzrmc{^ÁadnHgo¿�nHceadg�nHj�fH`|cq^H�~`|f2`|w·gZ^K¶,g;¶�h.kdj=vîadnHgo`98QfHr#kdg�v�gCazr�sRhEkzr#v�g
cq`of2`|g;¶�hUj�k�pCj=^Qa|kdj=sqsqcq^H�Áadn2g§kdgCp;r�w,adf2kdgij�w·gCkzr#adcqj�^?½ 6i`|¦=rNk#: `�v¨r�cq^¨p;r�v�gCkzrR�Q¿�nHcqpzn�cq`of2`|g;¶¨hEj�k
sqjQp;r#sqc{�Zr#adcqj=^L�2`|n2j�a»wHs{r�^2^Hcq^H�,�Qr#^K¶Asqg;rNkd^Hcq^H��cq`»�Rcq`|cq©Hsqg§pZsqj=`|g�adjºadnHgoadj=w�j#h·adnHgÚkzr�cq`|g;¶ �_s{r�`|`|j��,½



� �������oÉ	�
�������É?Ç�ÎzÇ����mÈ·É���È��	�§Î����

äA8zYQ1RB�ML89@�8�J?*,G9Xë1å+.*234/RGC@#BCÒ�ÜW1,3LD�1å89X4*2BzG9G9@#BCÒ +.@=1RBC34IE34/å1R+E/,*2B9I.G9XLÒTã»ö|3à*2BCD·@�B¨GC*
ÑN*,Ò6è4M4G9@�GCX4@7IE34I{GCIE1,+�89è?@�@�D 
�-0*2B¤1û34@�Ð�IE3L8zGC1R3?ÑN@7*,-ÁGCX4@�GC128zYëX4@7ML89@�8 ����� �	�|ÔNÓ��
�.Ô��QÓ/�L× � �AÞKIE1�1�89IE/,Ò6*,IUD41R+y34@�M4BC1,+?3L@NGdÐi*,BCY	ß_5���çiâmÐ~I{GCX ��X4IEDLD·@#3TM434I.GC8�ã4êºX4@AI.34èLM·GC8
G9*�GCX4@¹3L@#M4BZ1R+»34@NGdÐi*,BCYT1,B9@WGCX4@6ÑN*K*,BZD·IE3L1QGC@�8~*,-ÚG9X4@��¤ÑN*2B934@�B�èy*,IE3HGC8�*,-§1ÝGCBC1,è?@�õ#*,IUD
ßÙ89@#@���IE/Lã ü â~G9XL1RGA1,è4è4BC*��KIEÒÝ1QGC@�8~GCX4@�89@#/2Ò6@#3HG9@=D�ÞKIED·@�*¤IEÒÝ1R/,@�*R-ÚGCX4@�XLI.+E+_<yBC@�ÑN*2BCD4@�D
-0B9*2Ò G9X4@¨8zGC1,BzGCI.3L/�èy*289I.G9IE*,3uã

����� ´��L´ �Ïa�¸,wHcqp;r#s2n2cqs{s¼�Rr#`»`|gCgZ^�©Q¸�adn2gÚj=^R©·j�rNkz¶Wp;r�v�g9kzrij�h 6i`|¦�r#k;½'6i`|¦=rNk�r#wHw,kdjNÀ,cqv¨r#adgC`uadn2g
n2cqs{s¡©Q¸�r�a|kzr�w·gC�Zj=c{¶¤r�`~`|nHj;¿�^�r�^H¶ÝhEgZg;¶,`ºcead` � pCj�kd^Hg9k~w·j=cq^Qad`ºcq^Qadj�r¨^HgZf,kzr�s¡^2gCa�¿�j�kd¦�adnHr#a
gC`badc{v¨rNadgZ`§rAw2kdj�v�cq`|c{^2�W��r�sqfHgihEj�k§adnHgº`|w·gCg;¶���j�h¡adn2g��Hkd`ba�`|n2j�a;½

êºX4@~34@#MLBC1,+·34@NGdÐi*,BCY�IE8ÚG9BZ1RIE34@�D�ÞKIE1AJL12ÑZYKè4B9*2èu<�Ð~I{GCX6G9BZ1RIE34IE34/W@ �41RÒ6è4+E@�8oè4BC*QÞKIED4@�D
JHÛ�è4BC@�ÑN@=D·IE34/�8zMLÑ�ÑN@=898z-0M4+·GCB9IU1R+U8#ã2êºX4@~34@#MLBC1,+·34@NGdÐi*,BCY¹8zGC1RB9G9@=D�G9*�ÒÝ1RY2@iM?8z@#-0M4+Lè4BC@�D4IEÑNÜ
G9IE*,3L8W1Q-¼GC@#BAI{GWÐº1,8�G9BZ1RIE34@�D�Ð~I.G9X'D41QGZ1�-0BC*,Ò � ò 89MLÑ#Ñ#@�8C8d-0M4+»G9BCIU1R+U8�ßÙ@#BCB9*2B�*,3åG9BZ1RIE34IE34/
8z@#G� 
,ã ñ"! â;ãKêºX4@�*,G9X4@�Bmè?1RBZ1RÒ6@NGC@#B��å-0*,BmG9XL@��LBZ8dGmG9BCIE1,+?*23¤1¨3L@#ÐíX4IE+.+yIU8m89I.Ò6è4+EÛ�ÑN*2Ò�Ü
è4M·G9@=D7JKÛ71RIEÒ6I.3L/�1QGÁG9X4@6ÑN@�3HG9@#BA*R-§G9X4@�M4è4èy@#BWX4*2B9IEõ#*232GZ1R+»+.IE34@68z@�/,Ò6@#3HG�ß��9ê»*,è-
Hâ~IE3
G9X4@WGCBC1,è?@�õ#*,IUD¤G9XL1RG�1Rè4è4BC*��·I.ÒÝ1RG9@�8§G9XL@�X4I.+E+�ã

FKI.3?ÑN@�GCX4@ �LBC8zG¹GCB9IU1R+i*R-�äA8zYQ1RB�IE8�+EI.Y2@#+EÛÏGC*'89MLÑ�ÑN@#@=Dá*,3L+.Û'-0*,B�Þ,@�B9Ûû89I.Ò6è4+E@�XLI.+E+E8
ß0@,ã /LãE<�-0*2B�89ÒÝ1R+E+�X4IE+.+U8�Ð~I{GCX÷1û-Ù1RIEBC+.ÛìD·@#@�èîD·IEè÷1QG�GCX4@7GC*,è?âN<§GCX4@7Y2@#Û è?*2I.3HG�*,-�X4IE8
*,èy@#BZ1QG9IE*,3áIU8¨XLIE8�Ñ#1,èL1RJ4IE+EI{GdÛÏG9*7+E@�1,B93áÞKIU1ûØ$# �RÓ/���|ÔNÓ�� �EÔ �RÓ/�L× � �¤1,M·G9*234*,Ò6*,M?8z+EÛ7-0BC*,Ò
è4B9@=ÑN@=D·I.3L/¹M43L89MLÑ�ÑN@�8C8z-0M4+LGCB9IU1R+U8Ú-0*2B§GCX4@W891,Ò�@ÁI.3?8dGZ1R3LÑ#@�*R-¡GCX4@ÁGC1,89Y ã �L*,BmG9XL1RGiè4MLB9èy*289@
äA8zYQ1RB�BC@�ÑN*2BCDL8¨-0*2B�@=1,ÑZX 8zX4*,G6G9X4@TG9BZ1 	 @=Ñ;GC*,BCÛ'*,-�G9XL@TJ?1R+E+_<�1,3LD�@��HGCBC1,è?*2+E1RG9@=8¨-0BC*,Ò
I{G�1R3ë@�8zG9IEÒÝ1QG9@=Dà89@�éHM4@�3LÑN@�*R-Áèy*289I.G9IE*,3L8�*R-�GCX4@&%ZÔ�� �bÔ#Ó¨*R-�G9X4@	JL1,+.+�ßÙ89@#@ ��I./?ã7�7-0*2B



����� ´��L´ lu¸2w2cqp;r�sHa|kzr/(bgCpCadj�kdcqgZ`�j�hLadnHg $¼gZ`badcqv¨r#adgZ¶ &�pCgZ^QadgCkoj#h?adn2g§©Hr�sqsKhUj#kÚfH^2`|fHpZpCgZ`|`bhUf2sKa|kdc.r#sq`Z�
r#`opZj�v�wHf2adgZ¶¨©Q¸�6i`|¦=rNkohEkdj�v nHcq`o�Rc{¶2gCj�kdgZpCj�kz¶2cq^2�2½,lonHg§a|kzr�(�gZpCadj#kdc{gC`§`|n2j;¿�^¹¿�gCkdgºpZs{r�`|`|c �Hg;¶
©Q¸�6i`|¦�r#k�cq^QadjAadnHgºpCs.r#`|`|gZ` , � . �·r#^K¶ 1 ½HlonHg~pznKr#kzr#pCadgCkdcq`badcqp~hUg;rNadf2kdg�j�hur�a|kzr�(�gZpCadj�k|¸�cq^�pZs{r�`|`
1 c{`ÚadnHr#a§cea��=jQgZ`§fHwL�K¶,jN¿�^L�Kr#^K¶¹fHw6r#��r#c{^Ýcq^¹adnHg~cqv�v�g;¶2c{rNadgi�RcqpZcq^Hcea�¸¹j�h¡adn2gºnHcqsqs¼½

1	-0@#Ð @ �41,Ò�èL+.@=8CâNã ��êºXLIE8�8z@=é2ML@#3LÑ#@�*R-~èy*,IE32GZ8¨IU8¨è4+U1,Ñ#@�DûIE3HG9*7*234@�*R-9�7Ñ#+E128989@�8�G9XL1RG
ÑZXL1RBZ1,ÑNG9@#BCIEõ#@Á89èy@�ÑNI �?ÑAGdÛKèy@�8~*,-�-Ù1RIE+EM4B9@=8i-0*,B�1689X4*RG  

,ãºJL1R+E+uÐi@#3HGºG9*K*6Ò¹MLÑZXTGC*�GCX4@�BCI./2X2G
� 6i`|¦=rNkÚkdgZpZj#kz¶2` ,�. hEkzr�v�gC`Úw·gCk�`|gZpZj�^K¶L�,¸,cqgZs{¶2cq^H��a�¸,wHcqp;r#s{se¸ 1 adj .�0 h.kzr�v�gZ`ohEj�k�adnHgmw·gCkdcqjR¶
¿�nHgZ^�adnHgº©Hr�sqs?cq`�j=^�adnHgºn2c{sqs¼½



ñ ãºJL1R+E+uÐi@#3HGºG9*K*6Ò¹MLÑZXTGC*�GCX4@�+E@N-¼G
�4ãºJL1R+E+uBC@�12ÑZX4@�D�G9X4@¨D·IEèu<4JLM·G�Ðm@�3HG~G9X4BC*,M4/2X¤I.G
�LãºJL1R+E+uBC*,+E+.@=D�JL12ÑZYÝ-0BC*,Ò GCX4@�X4IE+.+
ü ã~8zM?Ñ#ÑN@=898
�4ã~1R3KÛHG9X4IE34/634*,G �4GzGCI.34/ÝIE3HG9*ÝÑN+U1,8C89@�8�
NÜ ü
öb-�G9XL@ÁGCB9IU1R+ Ðº1,8mM43L89MLÑ#Ñ#@�8C8d-0ML+_<?äA89YQ1RBºÑN*,Ò6è4M4G9@�8iÐ~I.G9XTG9XL@ÁX4@�+.èT*R-�X4IU8m+E@�1,B93LI.34/61R+E/,*,Ü
B9I.G9X4Ò��Aó�ö��iVAÜ ���§ù�S�� G9XL@¹èL1,BC1,Ò�@#G9@�BC8 � ����
��~-0*2B�G9XL@�34@��KG�G9BCIU1R+»-0B9*2Ò�GCX4@�Ñ#+E128989I.Ü
�?Ñ#1RG9IE*,3L8~*,-oG9X4@¨J?1R+E+uG9BZ1 	 @=Ñ;GC*,BCI.@=8i-0*,B~GCX4@¹+U1,8zG9��8zXL*RGC8Á1R3LD�1ÝéHML1,3HG9I.GC1QGCI.Þ2@�Ò6@�1,89M4BC@
-0*,BºG9XL@#IEB�D·@#ÞKIU1QGCI.*23L8mG9*6G9XL@�+.@#-¼G�*,B~BCI./2X2G=ã

êºX4@#BC@Ý1RBC@Ý34*	G9X4@�*,BC@NGCIEÑ�1R+ÚBC@�89M4+{GZ8�YK34*QÐ~3ÏG9*�ML8¹Ð~X4IEÑZXáÑ#*,M4+UD'/,M4IUD·@6G9XL@�D·@�89I./23
*R-�89MLÑZX�+.@=1RBC34I.3L/�1R+E/,*2B9I.G9XLÒTã·êºX4@�B9@A@ �·IU8dGZ8º8z*2Ò�@ÁG9XL@#*,BC@NGCIEÑ�1R+yÐm*2B9YÝ*23¤J4IE3L1,B9Û�89@�1,BCÑZX
Ð~I{GCX¨@#BCB9*2BC8§ßÙ89@#@�-0*2B�@��·1,Ò6è4+.@�� 
	��
=è?*2I.3HGC@#BZ8¡G9*ÁÒ6*,BC@�B9@=ÑN@�32G»Ðm*2B9YAÑ#1R3¹J?@§-0*,M43LD¨I.3�� ñ �0â;ã
��*QÐi@#Þ,@�B�GCX4@�89@A8zG9M?D·I.@=8�-0*·Ñ#ML8i*,3�1¹Ðm*2BC8zGmÑ�1,89@Á1R3?1R+EÛK89IU8§M43?D·@#BmG9X4@W1,8C89M4Ò6è·G9IE*,3¤G9XL1RG
G9X4@ºGC*RGC1,+·3KM4Ò¹Jy@#BÚ*,-?@#BCBC*,34@�*,ML8�1R3L89Ði@#BZ8�+EI.@=8oJ?@�+.*QÐ 8z*2Ò6@iYK34*QÐ~3�J?*2M43LD¡ã,ö|3�Ñ#*,3HG9BZ1,8zG
G9*�GCXL1QG=< Ðm@�34@#@=D�X4@#BC@�1¤+.@=1RBC34IE34/¤1R+E/,*2B9I.G9XLÒÿGCXL1QGWÑN*,3KÞ2@#BC/,@�8�Þ,@#BCÛ�-Ù1,8zG ��� ���Ô#Ó ���2Ô
I.3TG9XL@AèLB9@=8z@�3LÑN@W*R-o8dGC*·ÑZXL1,8zG9IUÑ#1,+.+EÛ�D·IU8dGCB9IEJ4M·GC@�DT@#BCB9*2BC8�ã �4M4B9G9X4@�B9Ò6*2B9@WIE3�*2M4B�Ñ#128z@AG9XL@
è4B9*2JL1RJLI.+EI{GdÛ�G9X?1QG~1R3¤1,3L8zÐi@#BmIE8m@#BCBC*,34@�*,ML8ÚIU8mX4I./2X4+EÛ�3L*,3·ÜbM434I.-0*,BCÒ  2I.GiIU8ié2MLI{GC@Á+U1RBC/,@~I.-
*,34@~IU8§1,+.BC@�12D·Û¹ÑN+E*289@ºG9*¨G9X4@~GZ1RBC/,@#G�<RJ4M4G§I{GiD·B9*2èL8�éHM4IUÑZYK+.Û�Ð~I{GCX6G9X4@AD·IE8zGC1,3LÑN@~Jy@NGdÐi@#@�3
G9X4@¨Ñ#M4B9BC@#3HG~éHM4@#BCÛ¤1R3?D�GCX4@WM434YK34*QÐ~3�GC1RBC/,@#GiÞQ1,+.M4@2ã4ê�*�GCX4@�J?@=8dG�*,-»*2M4BºYH3L*QÐ~+.@=D·/,@2<
34*�G9XL@#*,BC@NGCIEÑ�1R+L1,3L1R+EÛ·8zIU8Ú*,- JLI.3L1,B9Û689@�1RBZÑZX6Ð~I{GCXÝ@#BCB9*2BC8oIU8�YK34*QÐ~36GCXL1QGºÑ#1,3�Jy@Á1,è4è4+EI.@=D
G9*�G9X4IU8ºÒ6*,BC@ÁBC@�1,+.IU8zG9IUÑÁÑ�1,89@,ãKö|3�1,D4D·I.G9IE*,3�<·*,M4BiGC1,B9/2@NGºÞ,@=Ñ;G9*2Bm+EIE@�8ºIE3T1�� ���R× �6Ô"�4Ø;× �	� ���
8zèL12ÑN@2ãLFKI.3?ÑN@WI{G�Ñ�1R3TJ?@¨89X4*QÐ~3�@#Ò6è4IEB9IUÑ#1,+.+EÛÝG9X?1QGº-0*,B~Ò6*28zG~I.3?8dGZ1R3LÑ#@�8º*R-»G9X4@WGZ1,89YÝG9XL@
8z*2+.M·GCI.*23�8z@#G�D·*K@=8¨34*,G¹-0*,BCÒ 17BC@�Ñ;GZ1R34/2+.@ÝIE3áGCX4IE8 ñ Ü|D·IEÒ6@#3L89I.*23L1R+m8zèL12ÑN@2<uG9XL@T89@�1,BCÑZX
è4B9*2J4+E@#ÒÿÑ�1R3434*,G~J?@�BC@�D·M?ÑN@�D�GC*�GdÐi*6I.3?D·@#èy@#3LD4@#3LDTJ4IE3L1RBCÛ¤89@�1,BCÑZX�è4B9*·Ñ#@�D·M4BC@�8�ã

êºX4@�1R+E/,*,BCI.G9X4Ò��Aó�ö��iVAÜ ���§ù�S���Ò6@�B9/2@�8�GdÐm*á89I.Ò�M4+.GC1R3L@#*,M?8�JLI.3L1,B9Ûë8z@=1RBZÑZX4@�8�<
-0*,BAG9X4@ÝBCIE/,XHGW1,34/,+E@ �î1R3LDåG9XL@�BCIE/,XHGW89èy@#@�D 
y<uÐ~X4@#BC@�@�1,ÑZXÏ*R-mG9X4@=8z@6J4IE3L1RBCÛå89@�1,BCÑZX
è4B9*·Ñ#@�D·M4BC@�8�B9@=ÑN@�I.Þ2@�8 	 ML8zGWèL1RB9G9IU1R+E+.ÛTBC@#+EIE1,J4+.@¨-0@#@�D4JL1,ÑZY�G9X4BC*,ML/,X	G9XL@�Ñ#+E128989I��yÑ#1QGCI.*23	*R-
è4B9@�ÞKI.*2ML8iG9BCIE1,+E8�I.3HG9*6GCX4@¹Ñ#+E128989@�8!
WGC* �4ãLêºX4@¨1,+./2*,BCI{GCX4Ò��Aó�ö��iVAÜ ���§ù�S�� è4B9*·Ñ#@#@�DL8
I.3'1R+E+oÑ�1,89@�8�@ �4ÑN@�è·GA*234@¹*237GCX4@�128989M4Ò6è·GCI.*23�G9XL1RGÁGCX4@�èL1RBZ1RÒ6@NGC@#BZ8 �í1,3LD 
�Ñ#1,3åJy@
D·@NGC@#BCÒ�IE34@=D�IE3LD·@�è?@�3LD·@�32GC+.Û2ã

êºX4@~èL1RBZ1RÒ6@#G9@#BZ8 �å1,3LD 
�1,B9@~+E@N-¼G§ML3LÑZXL1R3L/,@�D�I.- G9X4@�+U1,8zGÚG9BCIU1R+4Ðº1,8ÚÑ#+E128989I��?@�D�I.3HGC*
ÑN+U1,8C87�4ã��m+U1,8C8zI �?Ñ#1RG9IE*,3L8�*,-?-Ù1,I.+EM4BC@�8oIE32GC*AG9X4@�Ñ#+E128989@�8�
~1R3?D ñ 1,B9@ºML89@�D�1,8�-0@�@�D·JL12ÑZY¨-0*2B
G9X4@iJ4IE3L1RBCÛ�8z@=1RBZÑZXW-0*,B �§<Q1R3?D¹ÑN+U1,8C89I��?Ñ�1QGCI.*23L8uIE3HG9*�GCX4@ºÑN+U1,8C8z@=8 ��1,3LD%�A1RBC@�IE32GC@#BCè4BC@NG9@=D
1,8�-0@#@�D4JL1,ÑZYA-0*,B»G9XL@mJ4IE3L1,B9Û�89@�1RBZÑZXW-0*,B 
yã=êºX4IU8»-0@#@=D·JL1,ÑZY�128989I./234Ò6@#3HG�IU8�*,34+EÛWèL1RB9G9IU1R+E+.Û
	 ML8dGCI��?@�D¡<y8zIE3LÑN@¨-0*,B�@��·1,Ò6è4+.@¨16J?1R+E+¡G9XL1RG�IU8�1Ý+EI{G9G9+E@¨J4I.G�G9*K*6-Ù1,8zGÁ1,3LD	16+.I.GzGC+.@¨JLI{G�GC*K*
-Ù1RBmG9*�G9X4@AB9IE/,XHGm-0B9@=é2ML@#3HG9+EÛ6B9M43?8m1,+.*234/¨GCX4@AD4IE8zGC1,32GiI.3L34@#BºBCI.Ò *R-�G9X4@WD·IEè¤*,3¤G9X4@AX4IE+.+
1R3LD�BC*,+E+U8�JL12ÑZY¤-0BC*,Ò�GCX4@ �EÔ����Ú89IED·@�*R-�GCX4@�X4I.+E+�ã FKM?ÑZXåÒ6IE89IE32GC@#BCè4BC@NGC1RG9IE*,3u<y1R+E*,34/¤Ð~I{GCX
Þ�1,B9IE*,M?8o*RG9XL@#B§89*,M4BZÑN@=8o*R-¡34*2IE89@�1R3LD�IEÒ6è4B9@=ÑNIU8zIE*,3�<,Ñ#1,ML8z@=8Ú@#BCBC*,BZ8»IE36G9XL@�J4IE3L1RBCÛ�89@�1,BCÑZX
è4B9*·Ñ#@�D·M4BC@�8m-0*2B��à1R3?D�
yã

)íX4@#3�1�GCB9IU1R+KÛKI.@�+EDL8�-0*2B�GCX4@ �LBZ8dG�G9IEÒ6@º1�G9BZ1 	 @=Ñ;G9*2B9ÛWJy@#+E*,34/2I.3L/�G9*�1ÁÑN+U1,8C8»IE3�� 
 � ñ��
*,B���� � � � <HG9X4@¨Ñ#*,BCB9@=8zèy*,3?D·I.3L/¹èL1,BC1,Ò�@#G9@�B �à*,B 
�IU8�ÑZXL1,34/,@=D¤JKÛ¤89*,Ò6@WÒ6I.34IEÒÝ1R+�8zG9@�è
8zIEõ#@ÁI.3¤G9X4@A*,JKÞKI.*2ML8§D4I.BC@�ÑNG9IE*,3uã4FKèy@�Ñ#IE1,+?è4BC@�Ñ�1RM·GCI.*23L8i1RBC@�J4M4IE+{G~IE3HG9*��Aó�ö��iVAÜ ���§ùÁS��
G9XL1RG�1R+E+E*QÐ I.G¨G9*ÏB9@=ÑN*QÞ2@#B�éHM4IEÑZYK+EÛå-0BC*,Ò @#BCBC*,34@�*,ML8A-0@�@�D·JL12ÑZY ã»êºX4@¤8zG9@�è�8zIEõ#@¤*R-~G9XL@
B9@�+.@�Þ�1,3HG¨J4I.3?1RBCÛÏ89@�1RBZÑZX'è4B9*·Ñ#@�D·M4BC@6IE8¹XL1R+EÞ,@=D7ÜA+.IEY,@ÝIE3ûG9XL@¤ÑN+U1,8C8zIUÑ#1,+ÚJ4IE3L1RBCÛÏ89@�1,BCÑZX
è4B9*·Ñ#@�D·M4BC@�Ü�*234+.ÛáI.-�GCX4@	+E128dG�GdÐi*7G9BCIU1R+U8�X?1�Þ,@¤èLB9*·D·MLÑ#@�D�G9BZ1 	 @�ÑNG9*2B9IE@�8¹G9XL1RG�Jy@#+E*,3L/



G9*�Ñ#+E128989@�8�G9XL1RGÁBC@7�L@=Ñ;GWÑN*,Ò6è4+E@#Ò6@�32GZ1RBCÛ�@�B9BC*,BZ8º-0*2B�G9XL@�èL1,BC1,Ò6@NG9@�B�IE3ÏéHM4@�8zG9IE*,3�<L+EI.Y2@
G9X4@¹Ñ#+E128989@�8%
¨1R3LD ñ -0*2B �§<y*,B�G9X4@¹Ñ#+E128989@�8 �¤1R3LD �Ý-0*2B�
?ã?)íX4@#3L@#Þ,@�B�GCX4@�G9BZ1 	 @=Ñ;GC*,BCÛ
8zÐ~I.GCÑZX4@=8�J?@#GdÐm@�@#3ëG9X4@	/,BC*,MLèL8¹*,-ÁÑN+U1,8C89@�8 � 
 � ñ�� 1R3LD ��� � � � <uGCX4@	J4I.3?1RBCÛ�8z@=1RBZÑZX�IE8
8zÐ~I.GCÑZX4@=D	G9*¤G9X4@�*RGCX4@#BÁèL1RBZ1RÒ6@#G9@#B�ß0Ð~I.G9X'1¤8zG9@#èÏ8zIEõ#@�@�éHML1R+�G9*¤G9X4@�+E128dGAÞQ1R+EM4@¹Ð~X4@�3
G9XL1RG�*RGCX4@#B~J4IE3L1,B9ÛT8z@=1RBZÑZX¤XL12D�Jy@#@�3�I.3HGC@#BCB9M4è4G9@�D?â;ãLêºX4@¨8zG9@�è78zIEõ#@A-0*2B�J4IE3L1RBCÛ�89@�1,BCÑZX
IE8Ý+E@N-¼G�ML3LÑZXL1R3L/,@�DëI.-AGCX4@	G9BZ1 	 @=Ñ;GC*,BCI.@=8¹-0*2BÝG9XL@�+E128dG ñ *,B �ÏGCB9IU1R+U8Ý1R+E+~-Ù1R+E+�IE3HG9*ûG9XL@
891,Ò�@�Ñ#+E12898�ã¡öb-ºG9X4@¤+E128dG%�	GCB9IU1R+U8WXL1�Þ,@ÝèLB9*·D·MLÑ#@�DÏG9BZ1 	 @=Ñ;GC*,BCI.@=8�GCXL1QG�1R+E+Ú-Ù1R+E+�IE32GC*�G9XL@
891,Ò�@TÑN+U1,8C8¨IE3 � 
 � ñ � � � � � < G9X4@	ÑN*2B9BC@�89è?*23LD·IE34/�èL1,BC1,Ò�@#G9@�B¹IU8¹34*,G�*234+.ÛûÒ6*QÞ,@=DûI.3HGC*
G9X4@¨1,è4è4BC*,è4BCIE1RG9@AD·I.BC@�ÑNG9IE*,3u<·JLM·G�I.3	1,DLD·I{GCI.*23¤GCX4@¨8zG9@#è	89I.õ�@AIU8~D·*2M4J4+E@�D¡ã �LM4BzGCX4@#BCÒ6*,BC@
1Q-¼G9@�B!��*2BÁÒ6*,BC@�G9BCIE1,+E8ÁG9X?1QGWÛHIE@#+UD·@=D7GCBC1 	 @�Ñ;GC*,BCI.@=8�IE3Ï*234@�*R-�GCX4@ÝÑN+U1,8C8z@=8���*,B��L< 34*,G
*,34+EÛTG9X4@Ý89è?@�@�D�
	IU8ÁÑZX?1R34/2@�D¡<yJ4M·G¨1R+U89*ÝG9X4@61R3L/,+E@ �ìIU8ÁÑZXL1,34/,@=D�JKÛ78z*2Ò6@¹Ò6I.3LI.ÒÝ1R+
8dGC@#è�89IEõ#@AI.3�G9X4@�D·IEBC@�Ñ;GCI.*23�Ð~X4IUÑZX�IU8º8zML/,/,@=8dGC@�DÝJKÛ�1�éHML1R3HG9I.GC1RG9IEÞ,@ÁÒ�@=1,89M4BC@ ����� G9XL1RG
@#ÞQ1R+EML1QGC@�8o+E@N-¼G���BCI./2X2G�D·@�ÞKIE1RG9IE*,3L8o*,-LG9XL@~JL1R+E+KG9XL1RG�Ðm@�B9@~Ñ�1RML89@�D�JKÛ�G9X4@~XLI.+E+�ß¼-0*2B�D·@NGZ1RIE+E8
8z@�@ÁGCX4@�èL89@#MLD4*KÑ#*·D·@W*R-�G9X4@¨1,+./2*,BCI{GCX4Ò �Aó�ö��iVAÜ � �mù�S�� /,IEÞ,@�3�IE3�ù�è4èy@#3?D·I��	ùÁâNã

� 	îÎ$�KÍ¡Ì�� �KÎdÊ§Ç

ö|3�ÑN*,3HGCBC128dGWG9*�ÒÝ1,3HÛÏ*RGCX4@#B¨1,è4è4+EIEÑ�1QG9IE*,3?8�*R-ºÒÝ1,ÑZX4IE34@Ý+E@�1RBC34IE34/	I.3áBC*,Jy*RGCIEÑ�8#<�Ð~X4@#BC@
B9*2J?*,GC8�+.@=1RBC3¨GC*W1�Þ2*,IUD�*,J?8dGZ1,ÑN+E@�8�*2B�*,G9X4@�Bo-0M43LÑNG9IE*,3L8�GCXL1QG�Ñ#1,3�1,+E89*�Jy@�89*,+EÞ,@�D¹Ð~I{GCX4*,M4G
+.@=1RBC34I.3L/L<�G9XL@~B9*2J?*,G§äA89YQ1RB�G9X?1QG§Ði@ºXL1�Þ,@~D·IU89Ñ#ML8C8z@=D¹IE3�G9X4IU8�1RB9G9IUÑN+E@ºIE8ÚG9X4@~BC@�89M4+.G�*R-y1,3
@#Þ,*2+.M4G9IE*,3L1,B9Û6ÑZXL1R+E+E@#34/2@�Ð~X4@#BC@�+E@�1,B93LI.34/�Ði128�IE3LD·IU8zèy@#3?891,J4+.@ÁG9*�8z*2+.Þ2@�GCX4@Á/2I.Þ2@#3ÝGZ1,89Y ã
êºX4IE8¨/,IEÞ,@#3'GZ1,89YåXL1,è4è?@�34@�D'GC*�J?@¤*,34@ÝÐ~X4IUÑZXûIE8¨G9*K*7D·I.æ�ÑNM4+.G¨-0*,B¹XHMLÒ61,3L8�IE3�8zèLI{GC@
*R-�GCX4@#IEBW+.@=1RBC34I.3L/¤8zYKIE+.+U8�<yJy@�Ñ�1RML89@¨GCX4@#Û71,B9@�I.34-0@#BCI.*2B�GC*¤BC*,Jy*RGC8ÁÐ~I.G9XåBC@#/H1RBZDTG9*�G9X4@�I.B
è4B9@=ÑNIU8zIE*,3�1,3LDûBC@#è4BC*·D·MLÑNIEJ4IE+.I.GdÛ'*R-�Ò6*QÞ,@�Ò�@�3HGC8�ã ��@�3LÑN@�*,34@�ÒÝ1�Ûû1RBC/,M4@6GCXL1QG�äA8zYQ1,B
8z*2+.Þ2@�8~1�GC128zYÝGCXL1QGAÑ#1R3T34@�I{GCX4@#B�Jy@¹89*,+EÞ,@=D¤JKÛ�34*23·Üb+.@=1RBC34I.3L/�BC*,Jy*RGZ8º34*,B�JKÛ�XKM4ÒÝ1,3L8#<
G9X4@�B9@�JHÛ�D·@�Ò6*,3L8zG9BZ1QGCI.34/�G9X4@mG9BC@#Ò6@#3?D·*,ML8�è?*,G9@�32GCIE1,+2*,-?1RM4G9*,3L*,Ò6*,ML8»1,D41,è·G9IEÞ,@§B9*2J?*,GC8�ã

äÁ3û1	Ò6*2B9@�1,JL8dGCBC12Ñ;G�+E@#Þ,@�+_<uG9X4@ÝGZ1,89Y7GCXL1QG¹IU8¨89*,+EÞ,@=DÏJKÛáäA8zYQ1RB�BC@�éHM4IEBC@�8�1	Þ,@�B9Û
-Ù1,8zGÁ8z@=1RBZÑZX�IE3716Ò¹ML+{GCI{Ü|D·IEÒ�@�3L89I.*23L1R+�8zèL12ÑN@W-0*2B�16èL1RBZ1RÒ6@#G9@#B�Þ,@�ÑNG9*2BºG9XL1RG�è4BC*QÞHIUD·@=8~1
8z*2+.M·GCI.*23û*R-iG9X4@�Ñ#M4B9BC@#3HG¨IE3L8zGC1R3?ÑN@Ý*R-iG9XL@6GC1,89Y ã�êºX4IU8¨89@�1RBZÑZX'XL1,8WGC*�J?@�Ñ�1RBCB9IE@�DÏ*,M4G
Ð~I{GCX4*,M·GA1R3KÛ�XKM4ÒÝ1R3�89M4è?@�B9ÞKIU8zIE*,3�<·JHÛTÑN*2Ò�èLM·G9IE34/�1RM4G9*,3L*,Ò6*,ML89+EÛ¤8zMLI{GZ1RJ4+E@W-0@#@=D·JL1,ÑZY
-0*,B~+E@�1RBC34IE34/�-0B9*2Ò G9XL@¨8z@�3L8z*2B9ÛÝIE34è4M4G�*R-�GCX4@�BC*,Jy*RG�ã4ê�1,89Y·8º*R-o1�89IEÒ�IE+U1RB~3L1RG9M4BC@�1RBCIE89@
I.3ëÒ61,3KÛû1,è4è4+EIEÑ�1QGCI.*23à1RBC@�128�Ð~X4@#BC@¤*234@¤3L@#@�DL8¹GC*åè4BC*·ÑN@=D·@¤JKÛ'G9BCIE1,+mML3LD�@�B9BC*,B=<u-0*2B
@ �41RÒ6è4+E@ÁIE3�G9X4@�1RBC@�1¹*R-oÑN*,3?8dGCB9MLÑNG9IE*,3u<KBC@#èL1,I.B=<H*,BºB9@=89Ñ#M4@,ã·571,3KÛÝ*R-�GCX4@�89@ÁGC1,89Y·8º1RBCIE89@
I.3á@�3HÞKIEB9*234Ò6@#3HGC8AGCXL1QG¹1,B9@6IE3L1,Ñ�ÑN@=8989I.JL+.@Ý*2BWG9*K*�X4*28zG9IE+E@6-0*,B¨XKM4ÒÝ1R3?8#<�1,3LDÏG9X4@�B9@#-0*,BC@
1RBC@TIE3HG9@�B9@=8dGCI.34/á1,è4è4+EIEÑ�1QG9IE*,3ì1RBC@�128�-0*,BÝBC*,Jy*RG9IUÑ#8�ãÚö|3 G9X4@71,B9@=1å*,-ÁÒ6@�D4IEÑ�1R+�BC*,Jy*RGCIEÑ�8
Ò�IE34IU1QGCM4B9@�B9*2J?*,GC8�G9X?1QG§+E@�1,B93�-Ù1,8zG�GC*¨8z*2+.Þ2@�1AGC1,89Y¹*,- 89YKI.+E+LIE3�1R3Ý1,M·G9*234*,Ò6*,M?8�-Ù1,89X4I.*23
Ò61�Ûåè?*,G9@#3HGCIE1,+.+EÛåJy@ÝML89@N-0M4+§-0*,B¨Ñ#1,B9BCÛKI.3L/�*2M·G¹8zMLB9/2IEÑ�1R+oè4BC*KÑ#@�D·MLB9@=8WI.3L89IUD·@�1TXHMLÒ61,3
J?*·D·Û¤G9XL1RG�1RBC@A89*ÝD·@#+EIEÑ�1QGC@WG9XL1RG�XHMLÒ61,3T89M4èy@#BCÞKIE89I.*23�IU8iG9*K*ÝM43LB9@�+.IU1RJ4+E@,ã

êºX4@�BC*,Jy*RGiäA89Y�1,BÚG9X?1QG§Ði@~XL1�Þ,@�D4IE8CÑNML8C89@�D6IE36G9X4IU8§1,BzGCIEÑ#+.@�X?1,8ÚJy@�Ñ#*,Ò6@�*,3L@�*R- G9XL@
+.*234/,@=8dG»89@#BCÞKI.3L/�1RM·GC*,34*2Ò6*,ML8»1,D41,è·G9IEÞ,@�BC*,Jy*RGZ8uGCXL1QGo1RBC@�YK34*QÐ~3�GC*�@ �·IU8dG=ã���@§XL128�Jy@#@�3
B9M43L34I.3L/¤ÑN*232GCI.3KM4*2ML89+.Û�
ÝX4*2M4BC8�è?@�BÁD41�Ûûß¼-0*2B�èy@#BCÒÝ1R34@�32GC+.Û�ÑZXL1,34/,IE34/ÝX4IE+E+E8A1R3LD	XLI.+E+{Ü
è?*H8zI.G9IE*,3L8ZâmD·M4BCI.34/¹G9X4@!�¨Ò6*232GCXL8m*R-»1¹Ò61 	 *,Bi@ �·X4IEJ4I.G9IE*,3�ÁI.3	>ABC1,õ�ß_ù�ML8zG9BCIE1Hâ;<KD·M4BCI.3L/
Ð~X4IEÑZX7äA89Y�1,B~D·@#+EI.Þ2@#BC@�D � 
2ã�
 ò �¹89X4*,GC8�ß �Lã�
 ñ �¨*R-�Ð~X4IEÑZXTÐi@#BC@W89MLÑ�ÑN@�8C8z-0M4+UâNã)��@�3LÑN@WGCX4IE8
��xRadgZcqgCkdvÝ�rNkd¦Rc{`|pznHg7¥?r�^H¶2gZ`dr#fH`|`badgZsqsqfH^2� .������ �~gC^Radceadsqg;¶àpZj=v�v6½ ��k . ����� r����~pZf2kzrNadg;¶ ©Q¸àªÁ½
£ j=^,kzr=¶÷r�^K¶÷��½ £ kdcqgZ`|pznHg�½!6i`|¦�r#k	c{`7`|pznHg;¶,fHsqg;¶íadjëv�jN��gÏcq^÷adn2g'`|fHv�v�g9k	j�h .���� ,



B9*2J?*,GAD·@�Ò�*23L8zG9BZ1QG9@=8~GCXL1QG�1RM·GC*,34*2Ò6*,ML8�+.@=1RBC34I.3L/¤Ñ#1,èL1RJ4IE+EI{GCI.@=8ÁÑ�1R37Jy@¹IEÒ6è4+.@�Ò6@#3HG9@=D
I.3�1�Ò6*,J4IE+.@�BC*,Jy*RG~IE3T1Ý8zGC1,J4+E@W1,3LD�B9@�+.IU1RJ4+E@WÒÝ1R3434@�B�<41RG�1�Þ,@#BCÛÝ+E*QÐøÑN*H8dG=ã �

� �íÍ �ºÇ�Ê�������Ë�� ��� ��ÇmÈ	�

)Ï@mÐm*2M4+ED¨+.IEY,@ÚGC*�GCXL1R34Y�ç§B9*,-dã#ù¨ãQç�IE34õ2<�ç�BC*R-dã=S�ã�mBZ1RML3L8dGCI.3L/,+�<�ç�BC*R-dã�>�ã�)íIE@�8C89è?@�I.34@�B�<

�B=ãÚêºX4*,ÒÝ1,8 ��1RGC8CÑZX4+bô1R/,@�B�<ÚäÁ+.IEÞ,@�B��LB9IE@�D4+_<o1R3LD�
�IEè4+�ã Übö|34/?ã �Á1RBZ1R+UD �iM4BC/28zG9@#IE34@�B¹-0*2B
G9X4@�I.B�XL@#+Eè·-0M4+�12D·ÞKIEÑ#@,ã

� �� ��É���Ç�Í ���

, ½~�§cq��gZ`ba;�?��½ ¥�½q� 3 g9¸QgCk;�¡��½ ��½q� £ sqgZceadv¨r�^L�y�A½��2½q�ur�^H¶ µ cq^H¦Rsqv¨r�^2^?� £ ½ �ut�j=w2cq^H�Ý¿�ceadn
g9k|kdj�kd`ºcq^�©Hcq^KrNk|¸Ý`|g;rNkdp9n¤w2kdjQpZgZ¶2f2kdgC`Z½��=j=f,kd^Kr�suj#hÚt�j�v�wHf2adg9kºr#^K¶¤xR¸,`badgZv x,pZcqgZ^2pZgZ` . �
$ ,������ & 1������ �����

. ½�xRgCkdgZ^2j2� 3 ½ � ��cq^Kr#k|¸�`|g;rNkdp9n¤¿�cqadn¤gCk|kdj#kd`�r�^K¶���r#kdc{r�©2s{gApZj=`ba 8QfHg9kdc{gC`Z½?]_^2hEj�kdv¨r#adcqj�^ + kdj 2
pCgZ`|`|cq^H�¨¥?g9a|adgCkd` ��� $ ,������ & .�� ,�� .�� �

����� ��ÇÁË�Î �!�"�$# �"�»Ì�Ë�Ê~Í Ê~Ë �%ZÊ�É È'& � ��	�oÉLÇÁÎzÇ��(�)� ��Ê�ÉLÎdÈ*&+�
,.- Æ*/1032 �546� �)7

8:9<;>=@?BAC?BDE=GFIH
J (-01�  1RBCBC1�Û6Ð~I.G9X	GCX4@�ÑN+U1,8C8zI �?Ñ#1RG9IE*,3L8m-0*2B~G9X4@�+U1,8zG ��G9BZ1 	 @�ÑNG9*2B9IE@�8
J (-01�LKNMPO  ûÑN+U1,8C8zI �?Ñ�1QG9IE*,3�*R-�G9X4@�IEÒ6Ò6@�D·IU1QGC@#+EÛ¤è4BC@�Ñ#@�D·IE34/�G9BZ1 	 @=Ñ;G9*2B9Û
� ���  X4*,BCIEõ#*,3HGZ1R+¡D·@#ÞKIU1QGCI.*23T1RG~G9X4@�X4IE+E+u*R-»G9X4@�+U1,8zGºG9BZ1 	 @�ÑNG9*2B9Û :
� �*J �)(�Q (  6ÑNM4BCBC@#3HG�8dGC@#è�8zIEõ#@WIE3	J4I.3?1RBCÛ¤8z@=1RBZÑZX�-0*2B�1R34/2+.@

ß0IE34I.G9IU1R+uÞQ1R+EM4@$R 
 ����*R-�G9XL@�Ð~IEDKGCX	*R-�G9X4@�X4IE+E+�1QGºG9XL@�JL1,89@=â
� �*J �)( Q �  6ÑNM4BCBC@#3HG�8dGC@#è�8zIEõ#@WIE3	J4I.3?1RBCÛ¤8z@=1RBZÑZX�-0*2B~Þ,@#+E*·ÑNI.GdÛ

ß0IE34I.G9IU1R+uÞQ1R+EM4@$R 
 � ñ,ò *,-�GCX4@�ÞQ1R+EM4@¨8zML/,/,@=8dGC@�D¤JHÛ¤G9X4@�3L@#M4BZ1R+ 34@#GdÐm*2B9Y4â
(  èL1RBZ1RÒ6@#G9@#B~1,34/,+E@
�  èL1RBZ1RÒ6@#G9@#BºÞ2@#+E*KÑ#I{GdÛ
('Q�. "�S  Ò6I.34IEÒÝ1R+�8zG9@�è�8zIEõ#@WIE3	89@�1,BCÑZX¤-0*,B�1,34/,+E@�P
� Q�. "�S  Ò6I.34IEÒÝ1R+�8zG9@�è�8zIEõ#@WIE3	89@�1,BCÑZX¤-0*,B~Þ2@#+E*KÑ#I{GdÛ·[

���TJ �)(�Q (6IE8�34@#Þ2@#B�1R+E+E*QÐm@=DÝG9*Ý128989M4Ò6@WÞ�1,+.ML@�8º+E@�8C8iG9XL1,3 (�Q/.%"�S¡ã
���TJ �)(�Q � IE8�34@#Þ2@#B�1R+E+E*QÐm@=DÝG9*Ý128989M4Ò6@WÞ�1,+.ML@�8º+E@�8C8iG9XL1,3 � Q/.%"�S¡ã

adjTadnHg�w·gCkdv¨r�^2gZ^Qa�pZj�s{sqgZp9adc{j�^áj�hºadn2gÝ�§kd`%8usqgZpCa|kdj�^Hcqp;r7t�gZ^QadgCk¨cq^á¥Lc{^2� $0�mf2`ba|kdc{r'&9��`|gZg
 Q���=¬uÂbÃ�Ã#Ä�Ä=Ä��b�=�R�?�b��� ½UºlonHg�adj�azr#s pZj=`bamj�huadn2g�pCj=v�w·j=^2gZ^Qad`mj#h 6i`|¦=rNkisqcqgZ`i©·gCs{j;¿ 1������ 8uf2kdj,½4lonHg�j�^Hse¸�kdgZw2s{r�pZg 2
v�gZ^Qa�wKrNk|ad`§adnHr#a�¿ogCkdg�^2gZg;¶2gZ¶6¶2f,kdc{^2��nHcq` � v�j=^QadnH`�j#hupZj=^Qadcq^RfHj=f2`�w·gCk|hUj#kdv¨r�^HpCg�¿or�`ir
^HgC¿à`|gCa§j#h adcekdgZ`Z½



��������� Q
	��������� J (-0�0 � 0 J (-01�LK��*O�� ��� ���
0�� "� � � � J (-01� KNM<O �
�
� J (-0�0TQ�� �
"�� � ( JTJ3J (-01���� � J ()0�0TQ�� � � � J ()01��� ��')(� � � �)24'�" � 0��)2�2���(�' '�"$������
� �*J �)(�Q ("!#�%$ � � � 2�&�3 J � 01� � � 0�"1* � ��2�' (IS�$ J �
�TJ 0 �

"�� � J (-01�LK&�CO'�� � J (-0�0 Q $ � � � J ()01�%$ ��')(� � � �)24'�" � 0 "�S � J (-0�0 � 0%�
� �*J �)( Q ( �(�%$ � � (IS � $+� �-( J � � 01� � � 0�"* � ��2�' (IS�$ J��
� �*J �)(�Q (�� .�(() � ���*J �)('Q (�� (�Q/.%"�S � � � 01� � � 0�"1* � S-2�� 0�.�( JTJ � ' ���-(IS .%"�S "#.-&4.

� � 01� � � 0�"1* �

"�� � J (-01�LK&�CO'�� � J (-0�0 Q+* � � �,��(-" J &�' � � 2�� � J (-0�0%� � (���� � '�0& �� � 0�0
(%-(� ( Q .%"�S � � � ��� J (-0�0 * � ��.%"CS "7.�( J � �-(IS�$ � ��2�'

� � (IS�$ J �
�TJ 0 �
(%-(� ���*J ��(�Q (

� J (-0�0 Q $+�
"�� � ( JTJ3J (-01���� � J ()0�0 Q $ � � � J ()01��� ��')(� � � �)24'�" � 0��)2�2���(�' J � �����
� �*J �)( Q ("!#�%$ � � � 2�&�3 J � 01� � � 0�"1* � ��2�' (IS�$ J �
�TJ 0 �
"�� � J (-01�LK&�CO'�� � J (-0�0 Q � � � � J ()01�%$ ��')(� � � �)24'�" � 0 "�S � J (-0�0 � 0%� ( S � $+�
� �*J �)( Q ( �(�%$ � � �-( J � � 01� � � 0�"* � ��2�' (IS�$ J��
� �*J �)( Q (�� .�(() � ���*J �)( Q (�� ( Q .%"�S � � � 01� � ��0�"1* � S-2�� 0�.�( J<J � ' ���-( S . "�S "7.-&�. 01� � � 0�"* �

"�� � J (-01�LK&�CO'�� � J (-0�0 Q+* � � �,��(-" J &�' � � 2�� � J (-0�0.$ � (���� � '�0& �� � 0�0 �
(�/� ( Q .%"�S � � .%"CS "7.�( J � �-(IS�$ � ��2�'�( S�$ J �
�TJ 0 �
(�/� ���*J ��( Q (

� J (-0�0 Q�0 �
"�� � ( JTJ3J (-01���� � J ()0�0 Q+0 � � � J ()01��� 0�-24�/0 �)2�21��(-0� �&� J (-0�0 0 � �
(�/� 0�"$<S � ������� ! ( Q .%"CS � � ( � � "��"�2 S-( J .%"CS "7.�( J � �-(IS�$ � 2(� ( S�$ J � �
"�� � J (-01�LK&�CO'�� � J (-0�0 Q � � � � J ()01�%$ ��')(� � � �)24'�" � 0 "�S � J (-0�0 � 0 0 ( S � ���
� �*J �)( Q � �(�%$ � � �-( J � � 01� � � 0�"* � ��2�' � �*J 2 � "�2
� �*J �)( Q � � .�(() � ���*J �)( Q � � � Q .%"�S � � � 01� � � 0�"1* � S-2�� 0�.�( JTJ � ' ���-(IS .%"�S "#.-&4. 01� � � 0�"1* �

"�� � J (-01�LK&�CO'�� � J (-0�0 Q+* � � �,��(-" J &�' � � 2�� � J (-0�0 0 � (���� � '�0& �� � 0�0 �
� -(� � Q .%"�S � � .%"CS "7.�( J � �-(IS�$ � 2(� � �TJ 2 � "��2
�TJ 0 �
� -(� ���*J ��( Q � � �,��24'�( J<J 24��� � ' � J ()0�0 � 0 � � �-(IS�$ � � "��� 01� � ��0�"1* �

� J (-0�0TQ����



"�� � ( JTJ3J (-01���� � J ()0�0 Q � � � � J ()01��� 0�-24�/0 �)2�2 0 J 2�� �&� J (-0�0�� � �
(�/� 0�"$<S � ������� ! ( Q .%"CS � � ( � � "��"�2 S-( J .%"CS "7.�( J � �-(IS�$ � 2(� ( S�$ J � �
"�� � J (-01�LK&�CO'�� � J (-0�0 Q+0 � � � J ()01�%$ ��')(� � � �)24'�" � 0 "�S � J (-0�0 � 0 0 ( S � ���
� �*J �)( Q � �(�%$ � � �-( J � � 01� � � 0�"* � ��2�' � �*J 2 � "�2
� �*J �)( Q � � .�(() � ���*J �)( Q � � � Q .%"�S � � � 01� � � 0�"1* � S-2�� 0�.�( JTJ � ' ���-(IS .%"�S "#.-&4. 01� � � 0�"1* �

"�� � J (-01�LK&�CO'�� � J (-0�0 Q+* � � �,��(-" J &�' � � 2�� � J (-0�0 � � (���� � '�0& �� � 0�0 �
� /� � Q .%"�S � � .%"CS "7.�( J � �-(IS�$ � 2(� � �TJ 2 � "��2

�TJ 0 �
� /� ���*J ��( Q � � �,��24'�( J<J 24��� � ' � J ()0�0 � 0 �

� � � �)(IS�$ � � "��� 0� � � 0�"1* �

� J (-0�0 Q�* �
(�� ( � � J ()01� 0�-2�� �-(-0 0& ��� � 0�0#�4& J �
� � � � � J � ( � � �-(�')(�. � � � ' 0 &TS � �-(IS�$ ���
0�)2�' � Q � ))(.-� J � � � 04( � � (IS�$ J � � ���*J 2 � "��2 (IS � � " JTJ

� �,� � (���&�' � 0 (-0 ��')( "�S "CS�$ � ))(�.-� J �
� �,��24' ��� � J 2IS�$�� � '�. S � &�')( J
� � S � ���-2�'�5 J�� (�'<S "CS�$ ( J $�2�'�"����.

� J (-0�0 Q � �
(�� ( � � J � ( � � �-(�')(�. � � � ' 0 &TS � �-(IS�$ ��� �
� � � � � S-2 "�S ��2�'�.�(��/"�2IS � )���')( � � � �

�

� 9������
	 FPH
: � ��� IU8�G9XL@�1�Þ,@�BC1,/,@§*,-LGCX4@~X4*,BCIEõ#*,3HGZ1R+4D·@�ÞHIU1QGCI.*23L8o*R-yè?*2I.3HGZ8Ú*,3�G9XL@ºG9BZ1 	 @�ÑNG9*2B9Û�Ð~X4IE+E@
G9X4@AJL1R+E+ Ði128§*23�GCX4@WX4I.+E+�<2-0BC*,Ò 1¹+.IE34@=1RBº@ �KG9BZ1Rèy*,+U1QGCI.*23Ý*R-uGCX4@WI.3LI{GCIE1,+ 89@#/2Ò6@#3HGi*,-uG9XL@
G9BZ1 	 @�ÑNG9*2B9Û¨D·@��L34@=D6JHÛ¨G9X4@~èy*,IE3HGC8Ú*,-?GCX4@~G9BZ1 	 @=Ñ;GC*,BCÛ 	 ML8dG�Jy@N-0*2B9@ºGCX4@~JL1,+.+4BC@�12ÑZX4@�D¹G9XL@
X4I.+E+�ã�êºXKML8 ����� @�8C8z@�3HG9IU1R+E+.Û7Ò6@=1,89M4B9@=8AG9X4@ÝXL*,BCI.õ�*,3HGC1,+oD4@#ÞKIE1RG9IE*,3û*R-iG9XL@ÝJL1R+E+§Ñ#1,ML89@�D
JHÛ�G9X4@�X4IE+E+_ã
PTêºXL@TÒ6IE34IEÒ¹M4Ò 8zG9@�è 89IEõ#@T-0*,B�G9XL@	1,34/,+E@TIE86*234@T8zG9@�èë*,-Á*234@�*,-�GCX4@TGdÐm*ûD·BCI.ÞKIE34/
Ò�*,G9*2BC8�ã4êºX4@�D·IEB9@=Ñ;G9IE*,3T*R-�G9XL@¨ÑZXL1R34/2@AD4@NG9@�B9Ò6IE34@�8�Ð~X4IEÑZXTÒ6*RGC*,B~XL128iG9*6Ò6*QÞ,@,ã
[¹êºX4@�Ò�IE34IEÒÝ1R+Ú8dGC@#èå89IEõ#@�-0*2B�GCX4@¹Þ2@#+E*KÑ#I{GdÛTIU8�*234@¹8zG9@#èÏ*R-oG9XL@�8zG9@�è4è4IE34/¤Ò6*RGC*,B�G9XL1RG
è4M4+E+E8~MLè�GCX4@�XL1,Ò�Ò6@�B�ã
�Tù�34/,+E@�8�1R3LDë1R34/2+.@TÑZXL1R3L/,@�8¨G9*ÏG9X4@T+E@N-¼GÝ1RBC@�ÑN*2M43HG9@=D�34@�/21QGCI.Þ <o1R34/2+.@=8¹1,3LDà1,34/,+E@
ÑZXL1R34/2@�8iGC*ÝG9X4@�BCIE/,XHG�1RBC@¨ÑN*2M43HG9@�DTèy*289I{GCI.Þ ãyù�34/2+.@ ò IU8�D·@��L34@�D	JKÛ�G9X4@¨8zG9BZ1RIE/,XHG�+EI.3L@
G9*6G9XL@AÒ6IUD4D·+E@¨*R-»G9X4@WGC*,è	*R-»G9X4@�XLI.+E+§ßÙ89@#@%��IE/Lã ü â;ã
��êºX4IU8�B9ML+.@�è4B9@�Þ,@�32GZ8�GCX4@�1R+E/,*,BCI.G9X4Ò�G9*'/,@#G�8zG9MLÑZYûIE3 	 ML8zG6ÑZX?1R34/2I.34/åG9X4@TÞ,@�+.*·Ñ#I{GdÛ2ã
�m@=Ñ#1,ML8z@�*R-mG9X4IU8�BCM4+E@�*234@ÝÑ#1R3L34*RG�ÞKI.@�ÐðGCX4@Ý1R+E/,*,BCI.G9X4Ò 128A1,3ÏIEÒ6è4+E@#Ò6@#3HGC1RG9IE*,3'*R- ñ
I.3LD4@#èy@#3LD·@�3HG�J4I.3?1RBCÛ¤8z@=1RBZÑZX¤è4BC*·ÑN@=D·M4BC@�8�ã



����� ��ÇÁË�Î ����������Í�&ÁÇ�Î9Í �>��	 ��È���Ê åÈ'&�� ��	�oÉLÇÁÎzÇ � � Ê���Ê�È
� �������oÉ��

	 � D�
I9TFCF�D �� D � ���
FKI.3L/,+E@NÜ �m*H1RBZDKÜ|ç�� ü � �"� � 
 �RF JKÛ ö|3L89IUD·@ ê»@�ÑZXL34*,+E*,/2Û ùÁ5 
 ü � ��� 
�� � 5 ��õ,<
� ñ 5 �ÿS�1RÒ	<�özF·ù 1,3LDìç�� 
 ò � �iML8ÝBCM43L8�M43LD·@�B 
WäWF 1,3LDëG9X4@ 
�äWFHÜ � �KG9@�3LD·@�B

WäWF �K>A)�JKÛ¤ê»@#3KJy@#BCB9Û
ñ < ü �»1Rè·GC*,è·Ü ��1,BCDLD·IE8CÑÁÐ~I{GCX � ò,ò 5 �îÒ6@�Ò�*2B9Û

� �����E9�� � D�
P9TFCF�?B=��
J ��ÐºÜ�-0BC1,Ò6@#/,BZ1RJLJ?@�B¤è Ñ�>ABZ1RJ4Jy@#B9Ü ñ è4+EML8TJHÛíèLXHÛHGC@�Ñ'Ð~I{GCX÷-0*2M4B7Ñ#1,Ò6@#BZ1�IE34è4M·GZ8#<�özF4ù
�mM?8ÝÑN*,+E*,B9Ü,� � 
�Ü|Ñ#1,Ò�@�BC1 � �iù�5 ò,ò �åJKÛ�è4XKÛHG9@=Ñ�-0*,BÝJL1,+.+ ��X4IE+E+{Ü|1R3L1,+.Û·89IE8�<�34*RÜb3L1RÒ6@#Ü
Ð~IED·@#Üb1,34/,+E@WJ ��ÐºÜ|Ñ#1,Ò6@#BZ1�-0*,B~3?1�ÞHIE/21RG9IE*,3T1R3LD�*,JL8zGC12ÑN+E@�1�Þ,*,IUD41,3LÑN@

� D�A�D ����FC9 ��� D�� FCAC9T9 � ?B=��
S~IE8CÑ;Ü|5�IUÑNBC*·ÑN*,3HGCB9*2+.+E@#BºùÚê 
 ò F � ü 
 ü JKÛ¤ùiGCÒ6@#+�<
�RY��íIE32GC@#/2BC1RG9@�D	�?1,89X·Übè4BC*,/,BZ1RÒ�ÜbÒ6@#Ò6*,BCÛ
B9M43L34I.3L/�ML3LD·@#B�*,èy@#BZ1QG9IE34/68zÛ·8zG9@�Ò�ù�ÞKB�� JHÛ ��1RBCBCÛ	�i1,B9@�+.+E*

8 � ? � ? =!�
GdÐm* 
,< �#"W8zG9@�è4è4IE34/6Ò6*RG9*2BC8ºIE3�D·I��y@�B9@�32GCIE1,+uD·BCI.Þ2@

$�% D D AC?B=��
*,34@ ò < 
#"W8zG9@�è4è4IE34/ÝÒ6*RGC*,B'& X?1RÒ6Ò6@#B¨ß ñ2üRò /Hâ

	�D)(59 � $�* �!�,+ -
��IE/,Xðço@#B9-0*,BCÒÝ1R3LÑ#@ ��IU5 �~Ü|ù�Ñ�ÑNM Ð~I.G9X ñ < �2ù�X Ñ#1,èL1,Ñ#I{GdÛ 1R3LD 
 ñ �¹ãÁêºÐm* 
 � � 
 �
�m*,3KÞ,@�BzGC@#BZ8§è4BC*QÞKIED4@�8iG9XL@¨1R+U8z*�34@#@=D·@�D ü � 1,3LD�Ü 
 ñ ��ã



Single-Board-PC
AMD 586

133 MHz

32 MB Ram

400-6000MB HD

ISA-Bus

BW-
Framegrabber

Input 1 Input 2

L
P
T
1

Sensor
Hammer

Zero Pos.

Sensor
Ball in

Catcher

Sensor
Ball in
Robot

BUSY

PE

SELECT

C
O
M
1

Serial Data
Transmitter

BW-
Camera

TOP

Color-
Camera
FRONT

Video
Transmitter

COM2

Actor Control
AT90S8515

@ 4 MHz
internal 8kB Flash

Green
Key

ERROR

Debug
Key

ACK

P
O
R
T

D

PORT A

Stepping Motor
Left

Stepping Motot
Right

Stepping Motor
Hammer

Servo
Catcher

Bit 2

Servo
Lasso

Bit 3

����� ´��4´ ��sqjQpz¦Ï¶,c{r���kzr#výj�h 6i`|¦=rNk#: `�pZj=^Qa|kdj=s�`b¸,`badgZv6½u]ÙaW¿Úr#`¨¶2gZ`|cq�=^2g;¶�adjT©·g�`|cqv�w2s{g�r�^H¶
cq^2gCÀ,w·gZ^H`|cq��g=½KlonHg�v¨r�cq^ÝwKrNk|aicq`ir¨sqj;¿ìw·j;¿�gCk�xRc{^2�=sqg+��j�rNkz¶ + tm½L�msqs pCj=^Qa|kdj=syazr#`|¦R`mgCÀ,pZgCw2a
r#pCadj�k¹pZj�^Qa|kdj=s§r#kdg6cqv�w2s{gCv�gZ^Qadg;¶�j=^7adnHcq` + tm½�lonHg6r�pCadj#k¨pZj=^Qa|kdj=sÚ¿or�`¨`|j=f,kdpZg;¶Ïj�f2a�adjTr
v�cqpCkdjQpCj=^Qa|kdj=sqsqgCk;�·adj�kdgZsqg;r�`|g�adnHg + tm½Llon2gÁv¨r#cq^Ý`|gZ^H`|j#kd`~r#kdg�a�¿�j¹pZr�v�gCkzr#`ipZj�^H^HgCpCadg;¶6adj¹r
�"2 p9nHr�^H^2gZs4hEkzr�v�g��#kzr�©H©·g9kij�^6adnHg~]|x,� 2 ��f2`Z½Klyj¨r;��j�c{¶6r�^ÝgCÀRa|kzrW]���6 243 jR¶2f2s{g��HadnHg 1 w2nHj#adj
`|gC^H`|j�kd`mr#kdgºkdgZr=¶�cq^��Rc{rÁadn2g~wKr#kzr#sqs{gCsyw·j�k|a;½


