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QAR�S!TMUWVYX[Z]\_^0`	Ubadc	Ze`�Xgfd^hZe^"Vji@flkmk�n�^%XgoOZe`�Xgfd^%p)qgZlr�fdc	Ze`�fdc�XgUOp

s UbXgtdZPu_owv�f�x s fdc	Zlt0n�uyadn�^zx�{}|Ffl`	f�x�~Y�O�eu��F�]�0Ze�"Zl^
� kKZlX�qzk]n%qgV�Ubc���kmX[oe��Ze`	cb� obfY� ����x%R.Ubq��@�������d�W�K�F���b�F�d~

�6���b�O�e�%�d�l�}� U�Zec�Ump�`	n%V�|0Xg^�a6`	v�U�n"p�U]fe @VYU¢¡£`	Ubc�fdn%p�kKZe^%X��%n�q[Ze`�Xgfd^¤Xg^¤Z6¥£X�c�`	n"Zeq�Ub^�¥0Xgc�fd^�kmUb^F`�`	f,obc�UOZe`	UlxzUOVYX�`
Zl^%V3��Ubc� ;fdc�k$p�fdn�^%V%p¢�¦\_^§fdn�c]TjZe¡�¨P©�R s uyr%Zdp�UOV3U¢¡Y�ªUbc�XgkmUb^0`wZlq@UO^£¥0Xgc�fd^�kmUb^0`OxAZj¥0Xgc�`	n%Zlq�flrY��UOo¢`� «n�^"o�`	X�fd^%p]Zdp
X�^%��n�`]V�Ub¥0X[o¢U, «fdc�`	v�U,UWVYX�`�Xg^�a¤fl �p�fdn�^%V3u�`	v�U�p�fdn%^%V§Zlc�`	X[p�`]q�X�`	Ubc	Zlq�qg|­¬wp�o¢n�qg�Y`wp	®jp�fln%^%V�p�rY|¦o�v"Zl^�adX�^%aM¥£Xgc�`�n"Zeq
fdr0��UOo¢`�Ze`�`�c�Xgr�n�`	UOp6¯;p�v%Zl��UlxC��fFp�X�`	X�fd^3Zl^%V¦fdc�XgUb^0`wZP`	Xgfd^"°�� � UmXgV�Ub^£`	X²±"UOVj`�v%c�UbU6p�o¢n%q���`	X�^%ahkmU¢`	v�fYV�p�Zl^%V¦VYX[p�o¢n"p�p
fd^�U? ;fdc.n%p�U@Xg^��%vY|£p�XgoOZeq£Zl^%V�Zlr%p�`	c	Zdo�`�kKZl���%X�^%a}p�`	c	ZP`	UbadXgUOpb�.\_^���Xgq�fl`�kKZl���%X�^%a}U¢¡Y��Ubc�X�kmUO^£`wp¢xP`	v�U@kKZlXg^��%c�fdr�qgUbkKp
³ U�Ub^%obfln%^£`	Ubc�UOV ³ UOc�U#`	v�U}p�UOZlc	o�vK ;flc)X�^Y`�UOc	Zlo¢`�Xgfd^6kmUb`	Zl��v%fdc	p?`	v%Ze`�obZl^µ´Fn�X[o�t£q�|mr�U}n%^%V�Ubc	p�`	f0f£Vzx�X�^"o¢fdc���flc	Ze`	Xgfl^fl CkKZl^%X��%n�q[ZP`	Xgfd^h��c	ZladkKZP`	X[obp�Xg^�k6Ze�%��Xg^�aFp¢x5¬�`	fdn%o�v%X�^%ad®�`	v�U�¥£Xgc�`�n"Zlq�fdr0��UOo¢`�Zl^%Vµc�UOZlq�u�`	XgkmU¶obflkm�%nY`wZlr�Xgq�X�`�|l�

· ¸�¹,º5»?¼�½j¾¦¿@º?Àb¼m¹
� U#c�Ub��fdc�`�X�^,`	v�X[p?�%Zl��Ubc@fd^ ³ fdc�t�Xg^���c�fdalc	UOp�pA`	f�VYUbu¥dUbqgfd�jadUOp�`	n%c	Zeq.Xg^0`�UOc� ;Zdo¢UWp#`	v%Ze`}Zlqgqgf ³  «fdc}p�X�k]n�q�`wZl^�U¢ufdn%p�k�n�q�`	XgV�X�kmUO^%p�Xgfd^%ZlqFobfl^Y`�c�fdq�Á �lÂy�.Q�^�Ub¡YZlkm��qgU?fl "p�X�u
k�n%q²`wZl^�UOfln"p.k]n%q²`	X[VYXgkmUb^%p�X�fd^"ZeqYo¢fd^£`	c�fdqYobZl^mr�U) «fdn�^%V
X�^�k]n%p�X[o?obflkm��fFp�X�`	X�fd^]Ze^"V�p�fdn%^%V�V�UOp�Xgad^zx ³ v%Xgo�v�`	Zdp�tX�^£¥Fflqg¥dUWpz`�v%U?kKZl^�Xg��n%qgZe`	X�fd^�fl %kKZe^�|�Xg^£`	Ubc�u�VYUO�%UO^%VYUb^Y`
�%Zlc	ZlkmU¢`	Ubc	p3p�Xgk]n�q�`	Zl^%Ubfdn%p�qg|l�Ã©"flc3Ze^�|Äp�fln%^%VÅVYUbu
p�Xgad^�Ubc�fdc}p�fdn%^%Vjo¢fdkm��fFp�Ubc�`	v%U�o¢fd^£`	c�fdq�fl 5`	v�UWp�U��"ZPu
c	ZlkmU¢`	Ubc	p�Xg^Y¥lfdqg¥dUOpµZÆp�Xgal^%X�±"obZl^£`hZlkmfln%^£`µfl �o¢fdad^�X�u
`	X�¥dU���c�fYobUOp�p�X�^%a�`	f]o¢fYfdc	VYXg^%Ze`	U�v�X[p�flc)v�Ubc@kmfl`	fdc)p�|Yp�u
`	Ubk ³ v�Ub^�kmfdn%p�Ubu�Zl^%V£uyt0Ub|£r%fFZlc	V�Xg^£`	Ubc� �ZlobUOp�Zlc�U?n%p�UOVª�R)v�U}kmfln"p�U�Zl^%V6t0Ub|£r%fFZlc	VµobZl�Y`	n�c�U}fl^%q�|,Z�¥0Ubc�|mq�Xgk]u
X²`	UOV§c	Zl^�adU�fl �adUOp�`	n�c	Zlq)U¢¡Y��c�UOp	p�Xgfd^%p¢�§Q�q²`	v%fln%alvÇ`	v�U
v£n�kKZl^Äv%Zl^"VÈX[p ³ Ubqgq²u�p�n�X�`	UOV! «fdc¦k�n�q�`	XgV�XgkmUb^%p�Xgfd^%Zlqo¢fd^0`	c�flqCVYn�U¶`	f6X²`wp�VYUb`	ZlXgqgUOVhZlc�`�X[o¢n%qgZe`	Xgfl^�x%`	v�U�kmfdn"p�U
Zl^%VÉtFUO|0r"fFZlc	VÊVYfÇ^�fl`µU¢¡Y��qgfdX²`,`	v�X[p�obZl�%Zlr�XgqgX�`�|l�È\_^
 ;Zdo�`OxªkmfFp�`�adUWp�`	n�c	ZlqCXg^£`	Ubc� �Zdo¢UOp¢x�Ub¥dUO^h`�v%fFp�U�`	v%Ze`�n%p�U
V�Ze`wZlalqgfP¥FU¢uyqgX�tFU@Xg^0`�UOc� ;Zdo¢U)VYf}^%fe`5 «n�qgqg|�U¢¡£�%q�fdX�`�`	v�X[p�oOZeu
�%Zlr�XgqgX²`�|KV�n�U}`	fmZ�q[Zlo¢tmfl .n�^"VYUbc	p�`	Zl^"VYXg^�a]fl C`�v%U ³ ZW|v£n�kKZl^%p)��c�fYVYn%obU}`	v�UOX�c�adUOp�`	n�c�UWp#Ze^"V ³ v"Ze`#kmUOZl^�Xg^�aobZl^µrªU}Xg^Y ;Ubc�c�UOV� ;c�fdkË`	v�UWp�U}adUWp�`	n�c�UOp�Á ~eÂ��
R)v£n"p¢x0`�f�c�UOV�n%o¢U�`�v%U�o¢fdad^�X�`	X�¥dU#qgfFZdVm ;flcA`	v�U}p�fdn�^%V

VYUOp�X�ad^%Ubcbx5X²`]X[p�^�UWo¢UOp	p�Zlc�|¤`	fÌVYUOp�X�ad^ÇZjv£n�k6Ze^§obfdk]u
��nY`	UOc3Xg^£`	Ubc� ;ZdobUÍ`	v%Ze`ÍX�km�%q�UOkmUb^0`wp§V�Ze`	Z9c�UOVYn"o�`	Xgfl^
³ X²`	vÎc�UOp��"UWo�`�`	fh`�v%UKobfd^0`�c�fdqgq�UWV¤�"Zlc	ZekmUb`�UOc	p�Ze^"V�¨WfdcZl^hX�^£`	Ubc� �Zdo¢U¶`	v%Ze`#U¢¡Y��qgfdX²`wp�`	v�U�oOZl�%Zlr�Xgq�X�`�|6fe AvYn�kKZl^
adUOp�`	n�c�UWp�`	f�U¢Ïªfdc�`	q�UWp�p�qg|M¥dZlc�|µkKZl^Y|MVYUbadc�UbUWp�fl @ «c�UOU¢u
VYfdkÐp�Xgk]n�q�`	Zl^�UOfdn%p�qg|ÆZe`�¥dZec�Xgfdn%pKqgUb¥FUOqgp,fe �Zlr%p�`	c	Zdo�u
`	X�fd^z��\_^]`	Ubc�kKp�fl zV�Ze`	Z¶c�UOV�n%o�`	Xgfl^mfl ªp�fdn�^"Vmp�|£^£`�v%UOp�X[p
�%Zlc	ZlkmU¢`	Ubc	p¢x�p�fln%^%Vjp�|0^£`	v%UOp�X[p#kmf£VYUOqgp�`�v"Ze`¶�%Zlc	ZlkmU¢u
`	Ubc�XgÑbU6`	X�k�r�c�U,X�^"VYUb�ªUb^"VYUb^0`	qg|¦Ze`KZj�"UOc	o¢Ub��`�n"Zlq@qgUb¥0Ubq
Zlc�U�c	Ze`�v%Ubc�qgXgkmX²`	UOV,Xg^K`	v�UbXgc)Zl���%q�X[obZlr�XgqgX�`�|]Zl^"V�¨Wfdc)Zlc�U
o¢fdkm��n�`	Ze`	Xgfl^"Zlq�qg|­Ub¡£��Ub^%p�X�¥0Ul�Ò\_^9`	Ubc�kKpjfl KvYn%kKZe^
adUOp�`	n�c	Zlq�oOZe�"Zlr�Xgq�X�`�|lx ³ U¶ZlXgkÓ`�fm ;Zdo¢XgqgX²`wZe`	U�´0n�X[o�t6��c�flu
`	fe`�|0�%X�^%amZl^%V�U¢¡Y�"UOc�X�kmUO^£`wZP`	Xgfd^ ³ X�`	vµZ]k�n%q²`	X�`	n%VYU¶fl adUOp�`	n�c	ZlqYZl^%Zlqg|£p�X[p�kmU¢`	v�f£V%p�rY|¶obc�UOZe`�Xg^�a�Z�p�U¢`5fl "`	f0fdqgp
`	v%Ze`} ;Zdo¢XgqgX²`wZe`�U]`	v�UKo¢fdkm��n�`	Ze`	Xgfd^Ìfl �¥lZlc�X�fdn%p}adUOp�`	n�c�U
 «UWZP`	n�c�UWp)Zl^"Vµ�%Zlc	ZlkmU¢`	Ubc	p¢�
\_^�ZdV�VYX�`	X�fd^zxerY|¶o¢c�UOZe`	Xg^�a�Xg^£`�n%X²`	Xg¥dUbqg|�c�UOqgZe`	UOV�c	Ub��c�U¢u

p�Ub^0`wZe`	X�fd^%pzfl 0`	v�U5 ;UbUOV�r%Zdo�t� «c�fdk­`	v�U5adUOp�`	n�c	ZlqFU¢¡Y��c�UOp�u
p�Xgfd^¤Xg^¤¥dZlc�Xgfdn%p�kmUWVYX[Z£x ³ U]v�fd��U�`	v�Umn%p�UbcbÔ p}�ªUbc	o¢UO�Yu`	n%ZlqCp�|Yp�`	Ubk ³ Xgq�q�v%Ze¥dU�kmfdc�U�X�^� «fdc�kKZe`	X�fd^jZlr�fdnY`#`	v%U

o¢fd^£`	c�fdq�p��%Zdo¢U}Zl^"Vm`	vYn%p@r"U¶Zlr�qgU�`	f]VYUOobXgV�U# ;Zdp�`�UOc�rªU¢u
` ³ UbUb^j`	v�U]V�X²ÏªUOc�Ub^£`¶o¢fd^0`	c�fdqC�ªfFp�p�X�r%X�qgX�`�XgUOpb��R)v�U�adUO^YuUbc	Zlq�ZlX�k�fl �`�v%X[p�c�UOp�UOZlc	owvÊX[p,`	fÍo¢c�UOZe`	U¦ZÇk�n�q�`	X��%q�U
Zlr%p�`	c	Zdo�`	Xgfl^¤q�UO¥dUbq�x�obfl^"p�X[p�`	Ub^£`�Zl^"Vhn�^�X�±%UWVªxª|FU¢`�n%p�UOc�u
ZdV�Zl�Y`wZlr�qgU}Xg^��%nY`�kmUb`�v%f£V, «fdc�p�X�k�n�q�`wZe^%Ubfdn%p�k]n�q�`�X[VYX�u
kmUb^%p�X�fd^"Zeq5obfl^£`	Xg^0n�fdn%p�obfd^£`�c�fdqC`wZlp�t£p}p�n%o�vÌZdp}p�fdn�^"V
VYUOp�X�ad^��

Õ Ö�¼]¾¤¹¤½ Öh¿)¾¦×bØhº?Àb¹¤Ù
Ú n%cÄUb¡£��Ubc�XgkmUb^£`wZlq§ZlX�k Xgp9`	fÛXgkm��qgUbkmUO^£`Èp�fdn�^"V
p�o¢n%q���`�Xg^%aµZlp�±%c	p�`¶fdnY`	qgX�^%UOVMXg^ÆÁ �PÂy�}\_^¦p�fdn�^"V¤p	o¢n�qg�Y`�u
X�^%a�x�ZÇ¥0Xgc�`	n%Zlq}fdr0��UOo¢`�X[p,n"p�UOVHZdp,X�^%��n�`hV�Ub¥£XgobUj «fdc
`	v�U3UOVYX�`	X�^%aÆfl Kp�fdn�^"V­um`	v�U§p�fln%^%V!Zlc�`�X[p�`¤q�X�`	Ubc	Zlqgq�|
¬wp�o¢n%q���`	p	®Üp�fdn%^%V�pMrY|Ho�v"Zl^�adX�^%aÆ¥£X�c�`	n%Zlq�fdrY��UOo¢`¤Ze`�u
`	c�X�r%nY`	UOp6p�n%o¢vÆZdpKp�v%Zl�ªUlx)��fFp�X�`�Xgfd^ÜZl^%VÆfdc�X�UO^0`	Ze`	Xgfl^��
\_^¤fdn�c�p�`	n%VY|Fxª`�v%U�fdr0��UOo�`¶X[p�¥£Xgc�`�n"Zeq�x�X�� Ul�¶`�v%U�fdr£��UOo�`
obZl^,fd^%q�|Kr�U��ªUbcwo¢UbXg¥dUOVK`�v%c�fln%adv,X�`wp@adc	Zl��v�X[obp)VYX[p��%qgZe|
Zl^%V­Zlobfln"p�`	Xgo¦c�Ub�%c�UOp�UO^0`	Ze`	Xgfl^"p¢x}Zl^"VÊv"Zlpµ^�fÇ`wZdo�`	X�qgU
c�Ub��c�UWp�Ub^£`wZe`	X�fd^��

Ý�Þ�ß àÜá�âFã£ä�å%á�â
� v%Ub^Mv%Zl^%Vjp�v%Zl��Ulx�v%Zl^%Vµ�ªfFp�X�`�Xgfd^MZl^%Vhv"Ze^"Vhfdc�X�UO^Yu
`wZP`	Xgfd^ÌZlc�U�owv%Zl^%alXg^�a�p�X�k�n�q�`wZe^%Ubfdn%p�q�|hp�n%o�vjZdp�X�^¤`�v%U
¥dZlc�XgZe`	Xgfl^�fl %fdr0��UOo¢`.p�v%Zl��UA`	v�c�fdn�adv��%vY|£p�XgoOZeqFkKZl^�Xg��nYu
qgZe`	Xgfd^zx0`�v%U�VYXgkmUb^%p�X�fd^%ZlqgX�`�|�fl �`�v%U�o¢fd^0`	c�flq"X[pAv�Xgalv%UOp�`O�
Q�q²`	v�fdn�adv�`	v�U¶¥dZlc�XgZe`	X�fd^�fl Cp�v%Zl�ªUm¯;X�� Ud�Ap�o¢n%q���`�Xg^�a0°@Xg^
`	v�U#��v£|Yp�X[obZlq ³ fdc�qgV]X[p5kmfFp�`AU¢ÏzUOo�`	Xg¥FU ³ X²`	v]`	fdn%o�vmZe^"V «fdc	o¢U� «UOUOVYr"Zlo�t�x£fln%c)Zdp�p�n%km�Y`	Xgfl^,Xgp@`	v%Ze`�`�v%UOp�U� «fdc�kKp
fl ) «UOUOVYr"Zlo�t¤oOZe^§r"U6c�UO��q[Zdo¢UOVÎr£|ÌZdobfln"p�`	Xgom ;UbUOV�r%Zdowt
³ X²`	vÌp�fdkmU�o¢fdkm��c�fdkmX[p�UOpb��R)v�U�kmfl`	Xg¥eZe`	Xgfl^M`�f,kKZltdUp�n%o¢v�Zdp�p�n%km�Y`	X�fd^"p.X[pCr"Zdp�UOV�fd^�`	v�U@ ;Zdo�`.`	v%Ze`�`	v�U�adUb^Yu
Ubc	Ze`	X�fd^Üfl �Zl���%c�fl�%c�X[ZP`	UM`	fdn%owvÜZl^%VÍ «fdc	obUM «UbUWVYr%Zdo�t�x
³ v�Xgq�U�U¢¡Y��qgflX�`	X�^%a6`�v%U�kKZe¡YX�k�n�kÛadUOp�`	n%c	Zeq�obZl�"Zer%X�qgX�`�|
X�^¤`	Ubc�kKp¶fl ?c	Zl^�adU]fl ?kmfl`	X�fd^¦Zl^%V¤V�U¢¡£`�UOc�X²`�|lxzX[p}o¢n%c�u
c�Ub^£`	qg|µ`	UOo¢v�^�X[obZlqgq�|h`	f0fho�v"Zlq�qgUb^�adXg^�a�Xg^ÎZ�¥£X�c�`	n%Zlq5fdrYu
��UWo�`#kKZl^�Xg��n%qgZe`	Xgfl^µ`wZdp�t��
� UÎZlc�U3Zlqgp�fÆX�^Y`�UOc�UOp�`	UOVHX�^!`	v�UÎn"p�U¦fl mVY|£^%ZlkmX[o

p�Xgad^%p­¯;v%Zl^%Væp�v%Zl�ªUHX[pÍobfd^%p�`wZl^0`bxhr�n�`Æv%Zl^%Vç��fFp�X�u
`	X�fd^�Zl^"V�¨Wfdc�fdc�XgUb^£`wZe`	X�fd^¶X[p�o�v%Zl^�adXg^�a0°�xPZlq�`	v�fdn�adv�`	v�UO|
c�Ub��c�UWp�Ub^£`�qgUOp�p}VYXgkmUb^%p�X�fd^%p�fe @p�Xgk�n%q²`wZl^�UOfln"p�o¢fd^£`	c�fdq;�
R)v�Uµfe`	v�UOc�Ub^%V§fl #`	v�Uµp���UOo�`	c�n�kµx@X�^§`�UOc�kKp�fl �obfl^�u
`	c�flq5V�X�kmUO^%p�Xgfd^%ZlqgX²`�|lxzXgp}c�Ub�%c�UOp�Ub^Y`�UWVMr£|Mp�`wZP`	X[o�p�X�ad^%pbx

�



³ v�X[owvjZlc�U�^�fl`}n%p�Ub «n%qCXg^M`	v�U�`	Zdp�t ³ U�Zec�U�X�^Y`�UOc�UOp�`	UOVX�^!¯;X;� Ul�Æk]n�q�`�X[VYXgkmUb^"p�Xgfd^%Zlq�obfl^Y`�c�fdq °�fl`�v%Ubc�`	v%Zl^Í «fdc
p�UbqgUOo¢`�Xgfd^Æ`wZlp�t£pb�­\_^Ü��c�UO¥0Xgfdn%p ³ fdc�tÇfd^ÉalUWp�`	n�c�UjXg^Yu`	Ubc� ;Zdo¢UWp�p�n"o�v§Zdp�Á � Â)X�`mv%Zdp�r�UbUb^Ç^�fl`	UOV§`�v"ZP`Ox?p�X�^"o¢U
v£n�kKZl^%p�V�f,^�fl`�c�UO��c�f£V�n%o¢U�`�v%UbXgc#adUOp�`	n�c�UOp�¥0Ubc�|µ��c�U¢u
o¢X[p�Ubqg|dx)^%Ze`	n�c	Zlq�alUWp�`	n�c�Ujc�UOobfdal^%X²`	Xgfd^ÜXgp,c	Zec�UOq�|Æp�n��mu
o¢XgUb^0`	q�|9Zdobo¢n�cwZP`	UÇVYn%U3`	fHobqgZdp	p�X²±�obZe`	X�fd^ÄUOc�c�flc	p¦Zl^%V
p�UbadkmUb^0`wZe`	X�fd^3Zlk]r�Xgadn�X�`_|l� Ú ^�qg| ³ v�UO^3adUOp�`	n�c�UWp�Zec�U��c�f£V�n%o¢UWV'Zdobo¢fdc	V�X�^%aÅ`	f ³ UOq�q�u�V�U¢±%^%UOVÓ «fdc�kKZlqgXgp�kKp¢x
p�n%owv§Zdp�X�^Íp�Xgal^ÇqgZl^%aln"ZlalUdx ³ X�qgq)Zen�`	flkKZe`	X[o6c�UOo¢fdad^�X�u`	X�fd^mv%Ze¥dU#Zdobo¢UO�Y`wZlr�qgU)�%c�UOo¢X[p�Xgfd^6Zl^%VKZdobobn�c	Zdo¢|d����f ³ uUb¥dUOcbxPZ#adUOp�`	n%c�U5 «fdc�kKZlq�X[p�k ³ Xgq�qFc�UO´0n�Xgc�UA`	UOV�X�fdn%p�qgUOZlc�^�uX�^%a]r£|K`	v�U¶n%p�UOcb�AR�v�n%p ³ U¶VYf]^%fe`�o¢fdkm��nY`	U�fdc�Zl^%Zlq�u|£p�U§Ze^�|ÊZlr"p�`	c	Zdo�`Ìp�|0k]r"flqgX[o3c�Ub��c�UWp�Ub^0`wZe`	X�fd^9fl ]`	v�U
adUOp�`	n�c�UWp���c�fYV�n%o¢UWVÎrY|¤`	v�U�n%p�UOcbx5r�nY`]Xg^%p�`	UOZdV¦ ;fYo¢n"p
fd^6`	v�U�o¢fd^£`	Xg^£n�fdn%p)o	v"Zl^�adUOp@c	Ub��c�UOp�Ub^£`	UOV,r£|]`	v%U}adUOp�u
`	n�c�UOp¢�
� v�Ub^ ³ Ujo¢fd^%p�XgV�Ubc,fdr0��UWo�`,kKZl^%X��%n�q[ZP`	Xgfd^ÊZdpK`�v%Uowv%Zl^�adXg^�a�fl )��fdp�X²`	Xgfd^zx�fdc�XgUb^£`wZe`�Xgfd^¦Ze^"VÌp�v%Zl��U]fl �Zl^

fdr0��UOo¢`bxF`	v�U���c	ZladkKZe`	Xgobp� ;fdc��ªfFp�X�`�Xgfd^KZl^%V�fdc�X�UO^£`	Ze`	Xgfd^
owv%Zl^�adUOp�fl #p�kKZeqgq�x.qgXgadv£`�fdr£��UWo�`wp�Zlc�U6p�X�kK��qgU,Ze^"V3VYf
^�fl`�Xg^Y¥dfdqg¥dU}Zl^Y|K`	f0fdq[p¢����f ³ Ub¥dUOcbx%Zl^hZl^"Zeqg|Yp�X[p�fl .`	v�UkmU¢`	v�f£V%p}UOkm��qgfP|dUWVMrY|Mv£n�kKZl^%p�`	fµUOVYX�`�p�v"Zl��U ³ X�`�v`	v�UbXgc�v%Zl^"V�p)q�UWZlV%p@`	f�`	v�U}X[VYUb^£`	X�±"obZe`	Xgfl^�fl C`�v%c�UbU�VYX�  u
 «UOc�Ub^0`#p�`	Ubc�UOfe`�|0�%XgoOZlq�kmUb`�v%fYV%p¢�
�	��
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������� u�R)v%U�p�v%Zl��U�fl 5fdr0��UWo�`wp�kKZdVYU�fl 5kKZeu`	Ubc�X[Zlq ³ X²`	v qgf ³ p�`	X²Ïª^%UOp�pbx,qgX�tdUÜo¢q[Ze|lx6X[pÎfl «`�UO^
owv%Zl^�adUOV�rY|¶��q[Zdo¢Xg^�a�`	v�U)flrY��UWo�`�fd^]Z�p�n�����fdc�`	X�^%a
p�n%c� ;Zdo¢U#Zl^%VKZl�%��qg|0Xg^�a¶ «fdc	o¢UOp ³ X�`	vm`	v�U)±%^%alUOc	pAfl r�fl`�vhv"Ze^"V�p¢�

�	� ����������� uAR)v%U¶p�v%Zl�ªU}fl .fdr0��UWo�`wp�kKZlV�U}fl .kKZeu`	Ubc�X[Zlq ³ X�`	v¤kmUOV�X�n%k p�`	X�Ïª^�UOp	p¢x�qgX�tdU�kKZl^0| ³ fFf£VkKZe`	Ubc�X[Zeq[p¢x#Zlc�Ujfl  `	Ub^Ho	v"Zl^�adUOVÆrY|Çv%flq[VYXg^�aÎ`	v�U
fdr0��UWo�`�Xg^,fd^�U}v%Zl^%V�Zl^%VµZl����qg|£X�^%a� «fdc	o¢UWp?`	f�`	v�U
fdr0��UWo�`#n"p�Xg^�aKZ�`�fYfdqzq�XgtFU�Z�t£^�X� «U�fdc�Z�±%qgUl�
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 ����� uªR)v%U�p�v"Zl�"U�fl %fdr0��UOo�`wpCkKZdV�U@fl �kKZeu`	Ubc�X[Zlq ³ X�`	v,v�Xgadv�p�`	X²Ïª^%UOp�pbx£qgXgtFU�kKZl^Y|mp�`	fd^�U�kKZeu`	Ubc�X[Zlqgp¢xeZlc�UAfl  `	Ub^�o�v"Zl^�adUOV�rY|���q[Zdo¢Xg^�a)`�v%UAfdr0��UOo¢`
fd^�Z¶p�n��%�"fdc�`	Xg^�a¶p�n%c� ;Zdo¢U)Zl^%V]Ze�%��qg|0Xg^�a} «fdc	o¢UOpC`	f
`	v�U�fdr0��UWo�`An"p�Xg^�a�Z}`�f£fdq�q�Xgt0U�Z¶o�v%Xgp�UbqYv�UOqgV]Xg^]fd^�U
v%Zl^"V�Zl^%VhZmv%ZlkmkmUbc�v�Ubq[VµXg^µ`�v%U}fl`	v�Ubcb�
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©.Xgaln%c�U6��Xgqgq�n"p�`	c	Ze`�UWp�`�v%U�Zl����c�fFZdo�v ³ U�Zlc�U�`	Zlt£X�^%aKXg^kKZl����Xg^�a§v£n�kKZl^Ükmfe¥dUbkmUb^0`,�%Zlc	ZlkmU¢`	Ubc	pK`	f§p�fdn�^%V
�%Zlc	ZlkmU¢`	Ubc	p¢� Q�pjp�`wZe`	UOV!Xg^!`�v%U3X�^£`	c�f0VYn"o�`	X�fd^�x�`�v%U
kmfdn%p�U�Zl^%Vht0Ub|£r%fFZlc	VMobZl�Y`	n%c�U¶fd^%q�|hZmqgXgkmX²`	UOVµc	Zl^�adU
fl �adUOp�`	n%c	Zeq0U¢¡Y��c�UWp�p�Xgfd^%p¢xdp�f�`	v"ZP`�o¢fdkm�%nY`wZP`	Xgfd^�fl �adUWp�u
`	n�c	Zlq%U¢¡Y��c�UWp�p�Xgfd^6Ze`?qgUb¥0Ubq[p�fl �Zlr"p�`	c	Zdo�`	X�fd^Kfl`	v�UbcA`	v%Zl^
`	v�U¶��vY|Yp�X[obZlqªq�UO¥FUbqªX[p)Zlq[p�f]qgXgkmX²`	UOVz� Ú ^�`	v�U�o¢fd^0`	c	Zlc�|lx
r£|���c�UWp�Ub^£`	Xg^�aK`	v�U�Xg^��%nY`¶VYUb¥£X[o¢U�Zdp�Z6¥£X�c�`	n%Zlq.fdr0��UWo�`
`	f3`	v�U¦n%p�Ubcbx�adUOp�`�n%c	Zlq¶U¢¡£�%c�UOp�p�X�fd^!obZl^Êkmfdc�UÌUWZlp�X�qg|
r�U}obZl�Y`	n%c�UOVµZe^"V6c�UO��c�UOp�Ub^£`wZe`�Xgfd^%p@obflkm�%nY`	UOVµZe`)¥eZlc�u
X�fdn"p#q�UO¥FUbq[p�fl AZlr%p�`	c	Zdo�`	Xgfl^���R)v�U�kKfe`	Xg¥lZP`	Xgfd^� ;fdc}VYX[p�u
`	X�^%aln%Xgp�v�Xg^�a�r�U¢` ³ UbUO^6Zer"p�`	c	Zdo�`	X�fd^,q�UO¥FUbq[pAX[pA`	v%Ze`@`�v%Ub|v�Ubqg�m`	v�U#n"p�Ubc ³ v�UO^6VYUOp�X�ad^%X�^%a�Zl^%V6n%p�Xg^�a�Z�kKZe�%��Xg^�afl �vYn%kKZe^�kmfP¥dUOkmUb^0`�`	f}p�fdn%^%Vª�)(@fl`	v�p�fdn�^%V�Zl^%V�vYn�u
kKZl^¤kmfl¥lUbkmUb^0`¶obZl^ÌrªU�c�Ub�%c�UOp�UO^£`	UOVjZe`¶¥lZec	X�fdn%p¶ZlrYu
p�`	c	Zdo�`	X�fd^mqgUb¥FUOqgpb� � U)`	v�Xg^�t]Z¶kKZl���%X�^%a ³ Xgq�q"r�U� ;Zdp�`	Ubc

device data bytes

cyberglove and polhemus 
sensor values

hand limb position data 

distance between thumb 
and index tip
==
localized diameter of shape

surface data points

surface smoothness
==
brightness

[sound sample] 

sound sample data

filter settings

spline control points

serial port bytes

hand m
ovem

ent
shape

sound

character device driver

serial port

sensor protocol handler

hand geometry computation

hand feature computation

shape parameter translator

shape processor

shape feature computer

sound parameter translator

sound processor

D/A converter

audio out

sensor input

©.Xgaln%c�Uj�+*m©"n�^"o�`	X�fd^"Zeq@VYX[Zlalc	Zlk fl �v%Zl^"VÎkmfe¥FUbkmUb^F`
`	f¦p�fdn�^%VÇkKZl����Xg^�a��-,�Xgc�`�n"Zeq�fdr£��UOo�`KZe`�`	c�X�r%nY`	UOp�Zlc�U
n%p�UWVÄZdp¤ZÉkmUWZe^"pj`	fÜc	UbqgZe`	U§v%Zl^"V9kmfP¥dUOkmUb^0`M ;UOZeu
`	n�c�UOp�`	fÌp�fdn�^"V¦ «UWZe`�n%c�UOp¢�ÌR)v%U�VYX[Zladc	ZlkÒX�^0`	Ub^"V�p�`	f
X�qgqgn%p�`	c	Ze`	U�kKZl���%X�^%a]Ze`�Z�p�XgkmX�q[Zlc)Zlr%p�`	c	Zdo�`	Xgfl^�qgUb¥dUbq�fl 
v%Zl^%V§kmfe¥lUOkmUb^0`��"ZecwZekmUb`�UOc	p�`�f¤¥£Xgc�`�n"Zeq@fdr£��UOo�`]fd�Yu
Ubc	Ze`	flc	p�Zl^%V,fl �¥£Xgc�`�n"Zlqzflr£��UOo¢`) «UOZe`	n�c�UWp?`	fmp�fdn�^"V6�"Zeu
c	ZlkmU¢`	Ubc	p¢�?R)v%U�U¢¡�Zlkm��qgU}p�v%f ³ pAkKZl�%��Xg^�a]Ze`�`�v%U� ;UOZeu`	n�c�U}Zlr"p�`	c	Zlo¢`�Xgfd^6qgUb¥0Ubq�x0r%nY`)kKZl����Xg^�a�Ze`)fl`	v�Ubc@qgUb¥FUOqgp
XgpKUW´Fn"Zeqgqg|Í��fFp�p�Xgr�qgUl� � v�XgqgUµ`	v%Uhv"Zl^%VÆ ;UOZe`�n%c�UjZe^"V
p�v%Zl�ªU] «UWZP`	n�c	UKobfl^"o¢Ub��`	p�Zl����UOZlc�X�^Ì`	v�X[p�VYX[Zladc	Zek Ze`
`	v�U¶v�Xgalv%UOp�`)qgUb¥0Ubq�fe �Zlr%p�`�c	Zdo�`	Xgfd^ ³ U¶Zec�U}��q[Zl^�^�Xg^�a]`�fVYUb¥0Ubqgfd�Ìfl`	v�Ubc�o¢fdkm��n�`	Ze`	Xgfl^"p¶`�v"Ze`�n%p�Um`	v�U] ;UOZe`�n%c�UOp
`	fµVYUbc�Xg¥FU�v�Xgalv%Ubc}Zlr%p�`	c	Zdo�`	Xgfd^%p�fl ?`	v�U�v"Zl^%V¤Zl^"Vh`	v�U
¥0Xgc�`	n%Zlq�fdr£��UOo�`O�
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`	fjqgUOZlc�^ ³ v%Ub^§kmfl¥dUbkmUO^d`� «UWZP`	n�c	UOp�Zlc�U,kKZl���ªUWV¦`�fp�fdn�^"V6 ;UOZe`	n�c�UOp�fl .`	v�U�p�ZlkmU�Zlr%p�`	c	Zdo�`	Xgfl^hqgUb¥dUOq;�
R)v£n"p¢x%X�`�X[p#fdn�c�p�`	c	Ze`	Ubad|,`	f6n%p�U�fdr0��UOo�`}Ze`�`	c�Xgr�n�`�UWp

Ze`�¥dZlc�X�fdn"p}qgUb¥0Ubq[p¶fl �Zlr%p�`	c	Zlo¢`�Xgfd^§Zdp�ZhkmUWZe^"p�`	fhc�U¢u
qgZe`	U,v"Ze^"V§kmfl¥lUbkmUO^F`wp�`�fÌp�fdn%^%V§¥dZlc�X[Ze`�Xgfd^%pb� ��Zl^%V
kmfP¥dUOkmUb^0`wp¢x�flrY��UWo�`mZP`�`	c�Xgr�nY`	UOp]p�n%o�v3Zdp�p�v%Zl�ªUlxAZl^%V
p�fdn�^"V6Zlc�U}Zlqgqªk�n%q²`	X[VYXgkmUb^%p�X�fd^%Zlqgqg|]�"Zec	ZlkmU¢`	UOc�X�ÑbUWV,Ze`
¥lZec�Xgfdn%p�qgUb¥FUOqgp�fl AZlr"p�`	c	Zlo¢`�Xgfd^z� � U�Ub¡£�%q�fdX�`#`	v�U�Xg^£`	nYu
X²`	Xg¥dU�c�Ubq[Ze`�Xgfd^%p�r�U¢` ³ UOUb^hp�v%Zl��U6¯«fl 5�%v£|£p�XgoOZeq�fdr0��UOo¢`	pw°Zl^%V}`	Xgk�r%c�UAZlp ³ UOq�qFZlpCr�U¢` ³ UbUb^�p�v%Zl��U@Zl^%V¶kKZl^�Xg��n%qgZeu`	X�fd^, «fdc@`	v�U¶VYUOp�X�ad^�fe �Z�p�fln%^%V,UOVYX�`	X�^%a�Ub^Y¥£X�c�fd^�kKUb^0`
³ v�Ubc�U�`�v%U�n%p�Ubc�obZl^¤o�v"Ze^%adU�`�v%U�p�fdn%^%VMrY|hZl����qg|0Xg^�afd�"UOc	ZP`	Xgfd^%p#p�n"o�vµZdp)`	v�U�o�v"Ze^%alXg^�amfl 5p�v%Zl��U¶`�f6Z]¥£X�c�u
`	n%Zlqzfdr£��UWo�`O�
s v%Zl��Um «UOZe`	n�c�UOp�Zlc�U6p�n�r"p�UO´0n�UO^0`�qg|¤o¢fdkm��n�`	UOVÎZl^%V

kKZl����UOV�`	f6p�fln%^%Vµ�%Zlc	ZlkmU¢`	Ubc	pb� ��Zl^%Vµ ;UOZe`�n%c�UOp)`	v%Ze`
Zlc�U�o¢fdkm��n�`�UWV� ;c�fdk `�v%U�Zdob´Fn%X�c�UWVmv%Zl^%V6p�v%Zl�ªUlx0v%Zl^%V
��fdp�X²`	Xgfd^�Zl^%V�v%Zl^%V�fdc�XgUb^£`wZe`	X�fd^�V%ZP`wZ�n"p�Xg^�a#`�v%U�Zlr�fe¥lU
p�U¢`}fl Afdr0��UOo�`wp¶Zec�U�kKZl����UOVh`	f�p�v%Zl��U��"Zec	ZlkmUb`�UOc	p�fl 
Z�p�X�kmXgq[Zlc�Zer"p�`	c	Zdo�`	X�fd^KqgUb¥0Ubq��.\� CZ�p�v%Zl�ªU#�%Zlc	ZlkmU¢`	Ubc@X[p
p���UOo¢X�±%UWV3Ze`]Z¤V�X²ÏªUOc�Ub^0`�Zlr"p�`	c	Zlo¢`�Xgfd^3qgUb¥FUOqA`	v%Zl^Î`	v�U
�%Zlc	ZlkmU¢`	Ubc	pjfl m`	v�UÆp�v%Zl��U§��c�f£obUOp�p�flcbx]X�` ³ Xgq�q]^�UOUOV`	fÜr�U§`	c	Zl^%p�q[Ze`	UOV!`	fÉ`	v�UÍ�%Zlc	ZlkmU¢`	UbcÌp��"ZlobU§fl K`	v�U
p�v%Zl��UA��c�f�o¢UOp	p�fdcb�.QÇp�v%Zl�ªUA�%c�fYo¢UWp�p�fdc�X[pCZl^�Zlq�adfdc�X�`�v%k
`	v%Ze`#o¢fdkm��n�`�UWp#p�n�c� �ZlobU�V�Ze`wZ]��fdX�^£`wp� «c�fdkÛp�v%Zl��U��%Zeu
c	ZlkmU¢`	Ubcm¥lZlqgn�UOpb�ÉR)v%UMp�X�km�%q�UWp�`6p�v"Zl�"UM�%c�f£o¢UOp	p�fdcKX[p
`	v�UjX[VYUb^0`	X�`�|lx�X�� Ud�ÄX²`,`	Zlt0UOp6p�n�c� ;Zdo¢U¤V�Ze`wZ3�"fdXg^£`wp6Zlp
p�v%Zl��UÌ�"Zlc	ZekmUb`	Ubc	pµZl^%V­fdnY`	��n�`wp,`	v�UÎp�ZlkmU¦p�n�c� ;Zdo¢U
V�Ze`wZm��fdXg^£`	pb��\� 5`�v%U�v%Zl^%Vµ ;UOZe`	n�c�U�o¢fdkm�%nY`wZe`�Xgfd^jZl^%V
p�v%Zl��U��"Zec	ZlkmUb`�UOc�`	c	Zl^%p�qgZe`	Xgfl^ÌZec	U�Zlqgp�fK`wZltdUb^¤Zlp�`�v%U
XgV�Ub^0`	X²`�|lxd`	v%U � u � �"fFp�X²`	Xgfl^"p5`	v%Ze`�c�Ub��c�UWp�Ub^0`?`�v%U#v%Zl^%V
³ X�qgq¶Zlqgp�fÇp��"UWo¢X� «|É`	v�U¤¥£X�c�`	n"Zeq}fdr£��UOo�`hp�n%c� ;Zdo¢U¤fdc�Xg^fl`�v%Ubc ³ fdc	V%p¢x%`	v�U�v"Zl^%V�p�Zlc�U�Zlq ³ ZW|Yp�¬�`	fdn%o�v%X�^%ad®]`	v�U¥0Xgc�`	n%Zlq.flr£��UOo¢`b��Q p�v%Zl��U� ;UOZe`�n%c�U�X[p�obflkm�%nY`	UOVh ;c�fdk
p�n�c� �Zdo¢U]V%Ze`	Z,��fdXg^£`wp�Zl^%V¤c�Ub��c�UOp�Ub^£`wp�Zl^¦Zer"p�`	c	Zdo�`	X�fd^
fl �`	v%U�p�v%Zl��Ul�
� v�Xgq�UÛ`	v�U'ZlrªfP¥dU Zl���%c�fdZdowv Xg^Y¥dfdq�¥lUWp Ub¡£�%q�X[o¢X�`

t0^%f ³ qgUOVYadU�fl �`�v%U�kKZl����UOV,�%Zlc	ZlkmU¢`	Ubc	p¢x�Zl^�fl`	v�UOc�Zl�Yu��c�fFZdowv ³ fdn%qgV­Xg^Y¥dfdq�¥lU3Xgkm��qgX[o¢X�`¤t£^�f ³ qgUOV�adUl� s n%o�v
Zl^µZl�%��c�fFZdo�v�obZl^hr�U¶X�km�%q�UOkmUb^£`	UOV ³ X²`	vµ^�UOn�c	Zlqz^�U¢`�u
³ fdc�tYp¢x ³ v%Xgowv�c�UO´0n�Xgc�U)`�v"ZP`5`�v%U�n"p�Ubc}¬�`	UOZdo�v"®#`�v%U�p�|£p�u`	Ubk ³ v�X[o�vjv"Ze^"Vjkmfl¥lUbkmUb^0`wp�X�`�p�v%fdn�q[VjkKZl�M`	f,`	v�Up�fdn�^"V¦�%Zlc	ZlkmU¢`	Ubc	p¶fe )Xg^£`	Ubc�UWp�`6Á �WÂy� � X�`	v�Ubc ³ ZP|lx�`	v�Up�|Yp�`	Ubk$obZl^Ír"UhZdV�Zl�Y`	UOV3`�f¤`	v�Uµn%p�UbcbÔ p���c�U¢ ;Ubc�Ub^"o¢UOpb�
� U�Zec�U) ;n�c�`	v�UOc�kmflc�U�Xg^£¥dUOp�`�XgaFZe`�Xg^�a¶v�f ³ `	f�Zl���%q�|�`�v%UVYUb¥FUbqgfl��UOVÄX�^£`	Ubc	Zdo�`	Xgfd^9kmU¢`	v�f£V�flqgfdad|­`	fÊfe`	v%Ubc¦VYflu
kKZlX�^"p¢x�p�n"owvÊZlp6`�v%UjUOVYX�`	X�^%a3fl �`�Ub¡0`	n�c�Udx�o¢fdqgflc�Zl^%V
q�Xgadv0`	X�^%a]fl �adc	Ze�%v�X[obZlqzfdr£��UWo�`wp¢�
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³ fdn%qgV�c�UOp�n�q�`#Xg^�rªUO^%VYXg^�a]fl .`	v�U¶¥£X�c�`	n%ZlqCp�v�UbUb`b�)i?fd^�u`wZlo¢`)r"Ub` ³ UOUb^6¥£Xgc�`�n"Zlq�fdrY��UOo¢`�Ze^"V6v"Ze^"V�p ³ Zdp@obfd^F`	Xg^Yun�fdn%pb��R)v%U�o¢fdkm��n�`	Ze`	Xgfl^"p�o¢fdn�q[Vhr�U�o¢fdkm�%q�Ub`�UWVh^�UOZlc
`	fÍc�UOZlq²uy`�XgkmUÎX² ]ZÆp�n%X²`wZlr�qg|Üqgf ³ ^Yn%k�r"Ubchfl �¥0Xgc�`	n%Zlq
kKZdp�p�UWp ³ Zdp)owv%fdp�Ub^z�Q�¥dUOc	ZeadU]q�UO^�al`	v¦fl @`	v�UKp�v%UbU¢`OxCZlqgfl^%a�`	v�UKZe¡£X[p�r"Ubu
` ³ UbUb^,q�Ub  `)Zl^%V6c�Xgadv0`�v%Zl^%V ³ Zdp?kKZl�%�"UWVK`	f�q�f ³ uy�%Zdp	p±%q�`	Ubc]Zlkm��qgX²`	n%V�UµZl^%VÍZW¥FUbc	ZladU ³ XgVY`	vH¯;X;� Ul�§Ze¡£X[p]r"Ubu` ³ UbUb^µXg^%VYUb¡�Ze^"V�`�v�n�k�r�°@fl .`�v%U�p�v�UOU¢` ³ Zdp�kKZl����UOV`	fÜv%X�advYu��%Zdp�pj±"q²`	Ubc¦Zlkm�%q�X�`	n%VYUd� R)v�X[pjkKZl���%X�^%aÊX[p
UOp�p�Ub^0`	XgZlqgq�| `�v%UHp�ZlkmUHZdp§Xg^Å`�v%UÉ±%c	p�`ÍU¢¡Y�ªUbc�XgkmUb^0`
Zl^%V ³ fdc�tdUWV¤UW´Fn"Zlq�qg| ³ Ubqgq;�6QçkmUOZdp�n�c�UKfl �`	v�U6Ze¥dUbc�u
ZlalU]��q[Zl^%Zlc¶o¢n%c�¥lZP`	n�c�UmZlq�fd^%a,`�v%U�qgU¢ «`�uyc	X�adv£`¶Ze¡£X[p ³ ZdpkKZl����UOV]`	f}`	v�U#kmfYVYn�q[Ze`	X�fd^KXg^%V�U¢¡mZl^%VmZ�kmUOZdp�n%c�U#fl 
`	v�U¶`	c	Ze^"p�¥FUOc	p�Zlq�o¢n�c�¥lZe`	n�c�U�Zlqgfl^%a]`	v�U�p	ZekmU�Ze¡YXgp ³ ZdpkKZl����UOV�`	f�Ze`�`	Zdo�t"¨Wc�UbqgUOZdp�U�`�XgkmUl�AR)v%Xgp5kKZl���%X�^%a ³ Zdpkmfdc�UmV�X �6obn�q�`¶`	fhn%p�UmV�n�Um`	f�`	v�U¦¬wo¢n�c�¥lZe`	n�c�U]obc�fFp�p�u
fP¥dUOc	®£x�X�� Ud� ³ v%Ub^Ær�Ub^%V�X�^%a¦`	c	Zl^%p�¥dUOc	p�Zlq�qg|3`	v�UMp�v�UOU¢`
³ fdn%qgVÎZlq[p�fjr�UO^%V¦��q[Zl^%Zlc�fYoOobZdp�Xgfl^"Zlq�qg|dx ³ X²`	v�fdn�`�`	v�Up�fdn�^"Vhp�o¢n�qg�Y`	fdc�Xg^£`�UO^%VYXg^�aKX²`O��R)v£n%p¢x ³ U�^%UbUOVµ`	f6VYU¢u±%^�U]p�v%Zl��U� ;UOZe`	n�c�UOp�kmflc	U]obZlc�U¢ ;n�qgqg|dx�`	Zlt£X�^%a�X�^0`	f�Zdo�u
o¢fdn�^0`�kKZl^%X��%n�q[ZP`	Xgfd^h��c	ZladkKZP`	X[obp¢�
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X�^%a�xFZl^�UO^Y¥0Xgc�fd^�kmUO^d`�Xg^ ³ v�X[owv�Z¶p�fdn�^%VmZlc�`	X[p�`5fdc�k]nYup�X[o¢X[Zl^]oOZe^]o¢c�UOZe`	UlxFUOVYX�`5fdc��ªUbc� «fdc�kÈp�fdn�^"V�p�rY|�o�v%Zl^�alu
X�^%a�ZP`�`	c�Xgr�nY`	UOpbxYq�XgtFU#�ªfFp�X�`	X�fd^�x0fdc�XgUb^£`wZe`	X�fd^,Zl^%V,p�v%Zl��U
fl %Z�¥£X�c�`	n%Zlq£fdr0��UOo�`5ZdpCXg^��%nY`�VYUb¥£X[o¢Ulxe`	v%Ze`5obZl^�fd^�qg|}rªU
��Ubc	o¢UbXg¥FUWV�`	v�c�fdn%alvmX�`wp5¥0X[p�n"Zeq"Ze^"VmZdo¢fdn%p�`	X[o@c�UO��c�UOp�Ub^Yu
`wZP`	Xgfd^%p¢� � U�v"ZP¥dU�X[VYUb^Y`�X�±%UWV]`	v�c�UbU�V�X²ÏzUbc�Ub^0`?`�|£�%UWp?fl 
p�o¢n%q���`�Xg^%amkmU¢`	v�fYV�p)`�v"Ze`�Zlc�U�c�Ubadn�q[Zlc�q�|�Ubkm��qgfP|dUWV,r�|
v£n�kKZl^%p)Zl^%V�v%Ze¥dU}V�Xgp	o¢n%p	p�UOV�fd^�U�fl C`	v�UOp�U� ;fdc)n%p�U}Xg^
��v£|Yp�X[obZlqzZe^"VµZer"p�`	c	Zdo�`)kKZl����Xg^�aKp�`	c	ZP`	UbadXgUOp�`	f�c�Ubq[ZP`	U
¥0Xgc�`	n%Zlq?fdrY��UOo¢`�kKZl^�Xg��n%qgZe`	Xgfl^"p�`	fjp�fdn�^%VÎ¥dZlc�X[Ze`�Xgfd^%pb�
R)v�U�o¢fdkm�%nY`wZe`�Xgfd^jZl^%Vhn"p�U�fl 5fl`	v�Ubc#`	v%Zl^h`	v�U��%vY|£p�u
XgoOZlq�qgUb¥0Ubq)fl ¶Zer"p�`	c	Zdo�`	X�fd^Ç «fdc]`	v�Uhc�Ub�%c�UOp�UO^£`	Ze`	Xgfd^Çfl 
adUOp�`	n�c	Zlq}U¢¡Y��c�UOp	p�Xgfl^ ³ X�qgq}U¢¡Y��qgflX�`µ`	v�UÌoOZe�"Zlr�Xgq�X�`�|Éfl v£n�kKZl^¦alUWp�`	n�c�UOp¶`	fjU¢Ïªfdc�`	q�UWp�p�qg|¤¥lZlc�|jkKZe^�|¤VYUbadc�UbUWp
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p�`	c	Zdo�`	X�fd^��
R.f�Xgkm��qgUbkmUb^0`.`	v�UWp�U)kKZl����Xg^�a¶p�`�c	Ze`	UbadXgUOp¢x ³ U�v%Ze¥dUo¢c�UOZe`	UOVÊ^�U ³ p�fl «` ³ Zlc�UjflrY��UWo�`wp6 «fdcµfdn�chTjZe¡"¨P©�R s ur%Zdp�UWVHUb¡£��Ubc�XgkmUb^£`wZlq¶Ub^Y¥£X�c�fd^%kmUb^0`µ`	fÆX�^Y`�UOc� ;Zdo¢UÎp�U¢u

c�XgZlq��"UOc�X��%v�Ubc	Zlq]VYUb¥£XgobUOp¤p�n"owvÄZlpjp�Ub^%p�fdc	pbx�`	fÜo¢fdk]u
��nY`	U6adUbfdkmUb`�c�X[o6Zl^%VÎt£Xg^�UbkKZe`	Xgo6�%Zlc	ZlkmU¢`	Ubc	p�Zl^%V¦`	f
o¢fdkm��n�`�U� «UWZP`	n�c�UWp�fl @vYn�kKZl^jrªfYVY|M�%Zlc�`wp¶Zdp ³ UOq�q�Zdp¥0Xgc�`	n%Zlq}flrY��UWo�`hZP`�`	c�Xgr�nY`	UOpb�ÅR.fÍV�Ze`	Ulx ³ Ujv%Ze¥dU¤Zl�Yu��qgX�UWVµ`	v�UOp�U�TjZe¡"¨P©�R s flr0��UOo�`wp�X�^h` ³ f6U¢¡Y�"UOc�X�kmUO^£`wp¢xfd^�U ³ X²`	vÎZµp��%v�Ubc�Ubuyq�XgtFU]¥£X�c�`	n%ZlqAfdr0��UOo�`�Ze^"V¦Ze^%fl`�v%Ubc
³ X²`	v­ZÍp�v�UbUb`�u�q�XgtdU¤¥£Xgc�`�n"Zlq�fdr£��UOo�`hZdpµX�^%��nY`hVYUO¥0X[o¢UOpr�fe`	v¦ «fdc�`	v�U,o¢fd^0`	c�fdq5fl #©�TÐp�|£^£`	v�UOp�X[p¶�%Zlc	ZlkmU¢`	Ubc	p¢�
� UM��c�fl¥0X[VYUWVÆrªfe`	vÊZln%V�X²`	fdc�|ÜZe^"VÉ¥£Xgp�n"Zlq�c�UO��c�UOp�Ub^Yu
`wZP`	Xgfd^%p�fl �`	v�Uµobfd^£`�c�fdq[p�`	f¤`	v�Uµn%p�Ubcbx ³ X²`	vÇ`�v%UµZlXgk`	fKo¢c�UWZP`	U�Zl^hn�^%V�Ubc	p�`wZl^%V%Zer%q�U�Zl^%VµXg^£`	n�X�`	X�¥lU¶c�Ubq[Ze`	X�fd^
r�U¢` ³ UbUb^­`	v�U3¥dZlc�X�fdn"pµc�UO��c�UOp�Ub^0`wZP`	Xgfd^%p¢� R)v%UÎkKZlXg^
��c�fdr�qgUbkKp5Ub^"o¢fdn�^£`	Ubc�UWV ³ Ubc�U)`	v�U#p�UWZlc	o�v� ;fdcAZl^mXg^£`	Ubc�uZdo�`	X�fd^¦kmU¢`wZl��v�fdc�`	v%Ze`�obZl^Î´Fn%X[o�t0qg|jr�Umn%^%VYUOc	p�`	f0f£Vzx
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fdn%p¶k�n%q²`	X[VYXgkmUb^"p�Xgfl^"Zlq�obfl^Y`�c�fdqC`wZlp�t£p�p�n"o�vÌZdp�p�fdn�^"V
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fdr£��UWo�`�Zl^%V�`	f6VYU¢±"^�U�¥0Xgc�`	n%Zlq�fdr£��UOo�`�Ze`�`	c�Xgr�nY`	UOp)`	v%Ze`
obZl^Mr�U�kKZl���ªUOV�`	f,p�fdn�^%VM�%Zlc	ZekKU¢`	Ubc	p¢� � U�v�fd��U�`	f
p�v�f ³ `�v%c�fdn�advhU¢¡£�ªUOc�X�kmUO^0`	Ze`	Xgfl^µ`	v%Ze`�¥0Xgc�`	n%Zlq�fdr£��UOo�`Ze`�`	c�Xgr�nY`	UWp�obZl^§r�U6kmUOZl^%X�^%ae ;n�qgq�|ÎkKZl����UOV3`�f¤p�fdn�^"V
�%Zlc	ZlkmU¢`	Ubc	p¢�
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