
HAL Id: inria-00107829
https://inria.hal.science/inria-00107829

Submitted on 19 Oct 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

FPNA, FPNN: from programmable fields to
topologically simplified neural networks

Bernard Girau

To cite this version:
Bernard Girau. FPNA, FPNN: from programmable fields to topologically simplified neural networks.
[Intern report] 99-R-019 || girau99w, 1999, 12 p. �inria-00107829�

https://inria.hal.science/inria-00107829
https://hal.archives-ouvertes.fr


���������	�����
����
������ �������������������! #"%$�"& #'�(
) � ) ���*�+ #�+��,#-.�� / 102(3,#�4�� /,5$�"6'879"&:����� ;7�" )=< ����>?(A@

BDCFEHGJIKEMLONQPSRUT.V

W X�YDZ�[J\�]_^9`6Zba#\DY
cAdHe#fhgji=khlnm1o�pnqrdAs=otm5ujvUotm1dAujdxwzy{e#dM|&|}l=e5s�oh|�~b�&����|���i=dxq{u��nm1f�khm1o��?�?o�pnqrd.kho��1d�o�m}m5o��j|1�bo�m}d�e5s=dHot�����=dx�z�
yrpnqrd��no�g=u?�}s=dx��ft��dxm6pKft�}s�ujyrk�y��1otqKs=o�m1ujvUotm1dAdx��exy�dHg=e#��o�g=u�|}y��?�nqrd�|}ft����vUotm1d#��qry��hdAs=otg�ujq�yrgnk����UsndHy�mU��otyrg
ohujw�otgF�1o�k�dM|U��f�mAg=dxlnm5otq3gnd#��v6f�m1��yr�?�nq�dH�?dxgF�1ot�}yrf�g=|�otm1d� &m1dx�nm1f�khm1o��?�?o�pnqrd�~b�6����|�o�q�qrf�v¡�nm}f��}f����F�=y�gnk��
~b�6����|+��o��	pKd�l=|¢dMu*��f�m+dx�£p�dMunujdMu¤o��n�nqryreHo��1y�fhg=|x�3~��6���.��p=o�|}dHu¥y��?�nqrdx�?dHgh�5o��1y�fhg=|+��o��	p�d���o��n��dMu
fhgF�}f�gndxv¦y��?�nm1f�w�dMu_~b�&����|?�§lngnqry��hd£�1snd?l=|}d£f���gndxl=m}fh�nm}fjexdH|1|¢fhm1|H��v.s=yre5s*m1o��nyrunq��	pKdHexf��?d£fhlj�1u=o��}dMu=�/�
¨�f�v&dHw�dHmH�j�1snd£©�ªA�«�}fh��fhq�fhk��¬f��J~b�6����|�unfFdM|Agnf���otqrqrf�v­�1f¬s=otg�ujq�d��}snd!®5¯t°=°K±5®x²´³§¯t°µ®5¯t¶A·�¸�±}¹h³�²«º+ft�»|¢�1otgn�
u=otm5u_gndHlnm1o�qbgnd#��v6f�m1�9�DfjujdHqr|H�£¼_f�m1dxf�w�dHmH��~b�&����|+|��1y�qrqJy��?�nqrdx�?dHgh��o!q�yr�?y½�1dHu¤gzln��pKdxm�f��&qrf�k�y{e£kho��1dH|H�
v.s=dxm1dHo�|bg=dxlnm5otqnexf��?�nlj�5o��}yrf�g�|.����l=q½�1y��nqryrdxm5|x���}m5otg=|¢��dxmb��lng�e/�}yrf�g�|1�bo�m}d�¾�¿1±1¾tÀ¢®5¯�°nÁ/Âj¶D³�°FÃUfh��dHm1ot�}fhm1|H��Ä�|}l=o�q
|}f�qrlj�1y�fhg=|��}Å Æ=��Çn��È�È��KÉj��Ê=�ÌËz�Ì©MÍ��As=otg�ujq�d£|¢dMÎhl=dxgF�}y{otqry�ÏHdHu	exf��?�nlj�5o��}yrf�g�|Av.y��}s¥o¬~b�6���Ol=|}dHu	oh|�o¬|}��otqrq
g=dxlnm1f��nm1fje#dM|}|}f�mM��f�mb�}s=dx��yr�?�nqrdx�?dxgF�»w�dHm}�£|¢��otqrqnqrf�vU�«�=m}dMe#y{|¢yrf�g�g=dxlnm5otqjgndx��v&fhm}�j|�v.y��}snfhlj��f�gn��e5snyr�Dq�dMotm1gj�
yrgnk���Ð&f�g=gndHe#�}yrwFy������nm}fhpnqrdx��|�o�m}d�g=ft��|}f�qrw�dMu9dxwhdxg	pz���}snd£l=|¢d£ft��|}dxwhdxm5otq�m1dHexf�gji=khlnm5otpnqrd+~��6����|�v.y½�1s
oDpny��¢�S|}dxm1yro�q�otm1y½�1sn�?d#�}y{e��¢Å Ñ�Í��/��f�mUpz�¬�}s=d+l=|¢d�f��b|}��otqrq½�Sotm1dHo£|��1fze5s�o�|¢�}y{e�p=y½�5|��1m}dMot�Òfh��dHm1ot�}f�m5|��¢Å�È/Í��/�
ÓSgOÅ�ÈHÔ�Í«�.v6d	�nm1f��Kfh|}d_otgÕy��?�nqrdx�?dHgh�5o��1y�fhgÖ�Ddx�}snfjuÕ��fhm¬��l=q½�1y�q{o���dHm���dHm1exdx�j�1m}fhg=|�ft��o�gF�×|¢yrÏxd¥f�gÖo

|}yrgnk�qrd!~b�&�����bv.y½�1sØf�gn��e5snyr�ÙqrdHo�m}gnyrgnk¤otg=uÙohunot�n�1otp=q�d!�nm}dMe#y{|¢yrf�g��¤�Usny{|Dv&fhm}�*�1o���dM|�o�unw�o�gF�1otkhd¬ft��otg
o�m}dMo��S|}o�wzyrgnk�f�gj��q�yrgnd�o�m}y��}s=�Ddx�}y{e.�1s=o���y{|&v&dHq�q���ohunot�n�}dHu£�1f�gndxl=m1o�q�e#fh�?�nlj�1ot�}yrf�g=|H��Ó��6otq{|}f+l=|¢dM|�o�g�f�m1y�khy�g=o�q
��otm5otqrq�dHq�yrÏHot�}yrf�g×ft���}snd¥y�gF�}dHm}g�otq�exf��?�nlj�5o��}yrf�g�|�ft�+dHohe5sÕgndxlnm1f�g���Ú»d#�M�U�}sny{|¬yr�?�nqrdx�?dxgF�1ot�}yrf�gÖ�?d#�1snfju
p�otm1dxqr�¬d#�j�nqrf�y��1|6�1snd+�=otm5otqrqrdxqryr|}��y�g�ujl=e#dMu9pz�¬gndxl=m1o�qÌgnd#��v6f�m1�¬otm5e5sny��}dHe#�}lnm1dH|H�
�Us=d6v6f�m1��ujdM|}exm}yrp�dMuDy�gD�}s=yr|bm1dx�Kf�m}�»otyr�?|Jot��ujdxwhdxqrf��n�=y�gnkD°K±xÂj¿}¾t¸�¾�¿}®5Ûz³�²S±5®#²«Âj¿}±#Á��1s=o��»otm1dUdHoh|¢���1f�¶?¾5·

¯t°=²S¯�ÜbÝ�Þ�ß�Á5���}s=o�gn�j|��}f�o£Á/³�¶A·�¸à³ á&±5â£²S¯1·=¯�¸�¯1Ãtº.o�g=u£o�g?f�m1y�khy�g=o�q�â�¾�²S¾D±}¹z®5Ûn¾�°zÃh±�Áx®5Ûn±x¶?±x�hv.y��}s=f�lj�»s=o�wzyrgnk
o�gz�_|¢yrk�gny�i�eHotgF��qrfh|1|�ft�&o��n�nm1f��zyr��o��1y�fhg_exot��otpnyrq�y������+Ó��+s=oh|�p�dHdxg*ohe5snyrdxw�dMu9�}s�otgn�j|��}f!�}snd�ujdxi=gny��}yrf�g¤ft�
o¤|}d#�?ft��gndHlnm5otq6�DfjujdHqr|?eHotqrq�dMuQÜ�³§±#¸�â*Ý6¿}¯1Ãt¿}¾t¶£¶�¾�ãx¸�±!ä�±xÂj¿}¾�¸»ß�¿/¿}¾�º�Á��´~b��å����/�»~b��å���|D��o��µq�dMo�u;�1f
�1sndµujd#i=g=y½�1y�fhg­ft�£gndxlnm5otq�gndx��v&fhm}�j|�ohunot�n�}dHuÖ�}f×s=otm5ujvUotm1d9�}f��Kf�qrf�khyreHotq�e#f�g�|��1m1o�y�gF�1|H�æª�y��KdHm}dHgF�9|}l=e5s
g=dxlnm5otqJgndx��v&fhm}�j|���o��¥pKd¬ujdxm1yrw�dHu¥��m1f��ço9khy�whdxg*~b�&å������Usndx�*otm1d?eHotqrq�dMuµÜ�³§±x¸�â9Ý6¿}¯1Ãt¿}¾t¶£¶�±5â!ä£±#Âj¿1¾�¸
ä£±#²«è�¯�¿}é��§~b��å�å��#�h�UsndH��m1dHe#fhg=e#yrqrd&�1sndAsnyrk�s�exf�gngndMe/�1y�fhg?undxg=|}y½���£ft��gndxl=m1o�qnotm5e5sny½�1dHe#�}lnm1dH|bv.y��}s?�1sndAgndHdHu
f��boDqry��?y��}dMu!yrgF�}dHm1exf�gngndMe/�1y�fhg�|1e5sndx�?d�yrg�s�otm5ujv6o�m}d�yr�D�=q�dH�DdHgF�1o��1y�fhg=|H�
�Us=yr|!m}dH��fhm¢�!�nm}fh��fF|¢dM|¬oÙp=m}yrd#��f�whdxm1wFyrdxvêft��~b�&å��ço�g=u�~b��å�åçujdxi=gny��}yrf�g=|H��exf��?�nlj�5o��}yrf�g�|x��o�g=u

yr�?�nqrdx�?dxgF�1ot�}yrf�g=|H�»�ëk�qrf�p�otqÌ|��1l=uj�!ft�J~��&å���|.otg=u9~b��å�å�|U��o��¬pKd���f�lng=u�yrg;Å ìtÍ«�

í îÖïñðóòçô6õ	îÖï¦ðöðöô
�Us=d�ujy{|¢�}yrg=e/�1y�fhgÙp�dx��v&dHdxgØ~b�&å���|?o�g=uÙ~b��å�å�|£yr|£��otyrgnq��µqry�g=��dHu;�}f¥yr�?�nqrdx�?dxgF�1ot�}yrf�gQ�nm}fh��dHm¢�1y�dM|x�*�
~b�&å���e#f�m1m1dH|}��fhg=un|?�1fQo;khy�whdxg�|}d#�9ft�+gndxl=m1o�q�m1dH|}f�lnm5e#dM|?�}s�o���o�m}d¥f�m1khotg=y�ÏHdHuÕo�eHe#f�m5ujyrgnk;�1fQ|}��dMe#y�i�e
g=dxyrk�szp�fhm}s=fFfjuÕm1dxq{o��1y�fhg=|x�O�÷~b��å�åçyr|!o;vUo��Ø�1fÙl=|}d_�}s=yr|�|¢dx�!f���m1dH|}f�l=m1exdH|H ¥y��!f�g=q��Õyrg=ujl=exdH|¬qrfjexo�q
exf�gji�k�lnm5o��1y�fhg�e5snfhyrexdH|H�»�Usndxm1d#��fhm}dh�z�}snd�y��?�nqrdx�?dxgF�5o��}yrf�g9gndHdHun|Aft����v&f�ujy��KdHm}dHgF��~��&å�å�|�otm1d��}snd�|1ot�?dh�
oh|Uq�fhgnk�o�|6�1sndx��otm1d�p=oh|¢dMu�f�g!�}snd�|1ot�?d+~b��å����

È



����� ���	��

�

��������� ��������������� ��!"�#���%$&� �
�Us=d!i�m1|¢�¬otyr�óft���}snd_~b��å��
e#f�g�e#dx�n�?y{|D�}f;ujdHw�dHq�fh�ØgndHlnm1o�qA|��1m}l�e/�}l=m}dM|��1s=o��¬o�m}d�dHoh|¢�;�1f*��o��Qfhgh�1f
uny�khy½�5otqUs=otm5ujvUotm1d��3�}s=o�gn�j|£�}f*o*|¢yr�?�nqry½i=dMuQo�g=u;whdxm1�¥�=dx�jy�pnqrd!�}f��Kf�qrf�kh���µ�Usndxm1d#��fhm}dh�b�}snd9|¢�}m1l=e/�1lnm}d!ft�
o	~b�&å��ÒujdHm}yrw�dM|���m1f��÷~b�6�����nm1y�g=exy��=q�dM|¬�§exf��?�nqrd#�¥��l=g=e/�1y�fhg=|�m1dHo�q�yrÏxdMu*pz�*�DdMotg=|�ft�.o	|¢dx��ft�A|}y��?�nqrd
�=m}fhk�m5ot�?��otpnqrd�m1dH|}f�lnm5e#dM|1�#�Kv.s=y�qrd��1sndDg=o��1lnm}d?otg�u	�}s=dDm1dxq{o��1y�fhg=|�ft�&~b��å��ñm1dH|}f�l=m1exdH|�undxm1y�whd���m1f��
�}s=d
��ot�}sndH�?ot�}y{exo�qÌ�nm}fjexdH|1|¢yrgnk�~b��å���|Us=o�w�d��1fD�Kdxm}��f�m1�9�
�Us=dH|}d	m}dM|¢fhlnm1exdH|�o�m}d_exf��?��lng=yreHo��}yrf�gÕqry�g=�z|�otg=uÖexf��?�nlj�5o��}yrf�gÕdHq�dH�DdHgF�1|H� ÓSg�oÙ|¢�1o�g=uno�m1uQgndxl=m1o�q

�?fjujdHq´��dHohe5s_e#fh�D�£lngny{exot�}yrf�g	qry�gn�9y{|�o!e#f�g=gndHe#�}yrf�g	pKd#��v6dxdxg_�}snd£f�lj�1�nlj��f���o�gndHlnm}fhg_otg=u¥otg	yrgn�nlj��ft�
o�gnft�1sndxm�gndxlnm1f�g����Usnd.gzln�£p�dHm�f��Kyrgn�nlj�5|»f���dMo�e5sDgndxl=m}fhgDy{|»y��1|J�§otgj��y�g�yrg?�}s=d�e#fhgngndHe#�}yrf�g?k�m5ot�=s��('�gD�}s=d
exf�gF�}m5otm1���3e#f��?�£lngny{exo��1y�fhgµq�yrgn�j|�otg�u*g=dxlnm1f�g=|�pKdHexf��?d*¾tÂj²�¯t°K¯�¶�¯�ÂzÁ�y�gÙo9~b��å��� ��}sndHy�m�undx�Kdxg=ujdHg=e#yrdH|
o�m}d���m1dxdHq��¬�=m}fhk�m5ot�?��otpnqrd��
�������)� ���%$&�*�,+-�"�/.0��12+-�
~b�&å���|3otm1d�ujdxi=gndHu��1f�e#fh�?�nlj�}d��=otm}�}y{otq�exf�gzw�fhq�ln�}yrf�g=|���fhm�gnfhgj�«qryrgndHo�m�m}dHk�m1dH|1|¢yrf�g��xo�|3|��5otg=uno�m1u��£lnq½�1y�q{o���dHm
g=dxlnm5otqbgndx��v&fhm}�j|�unf=��å�dxw�dHm¢�1sndxqrdH|1|��}sndHy�m+otm5e5sny��}dMe/�}l=m}d£yr|+|}y��?�nqry�i=dHu¥v.y½�1s*m1dH|}��dMe/���}f9|��5otg=u=otm5u	gndxl=m1o�q
�?fjujdHqr|H�
�
~b��å��êyr|?yrgF�}dxg�ujdHuØ�}fµl=|}d!�=m}fhk�m5ot�?��otpnqrd�s=o�m1unv6o�m}d!�nm}yrg=exy��nqrdH|£�1fµo�q�qrf�v ujyrm1dHe/�?��ot�n�=y�gnkF|?ft�

w�o�m}yrf�l=|�gndHlnm1o�q3g=d#��v6f�m1�z|�f�gF�}f�ujyrk�y��1otqbs=o�m1unv6o�m}dh���Uszl=|�y½��y{|���o�und£f��&o¬�nm1f�khm1o��?�?o�pnqrd�|¢dx��f��»gndxl=m1o�q
m1dH|}f�l=m1exdH|H�b�Uv6f?�zy�g=u=|.ft�Jotlj�1f�gnfh�?f�l=|.~b��å��ëm}dM|¢fhlnm5e#dH|6g=ot�}lnm5otqrqr��ot�n�KdHo�mH bgndHlnm1f�g=|6�1s=o���o��n�nqr��|¢�1otgn�
u=otm5u!g=dxlnm5otq���lng�e/�}yrf�g�|.�}f¬o�|}d#�Af���yrgn�nln��w�otqrlndH|.fhg9f�gnd+s=o�g=uÌ�=o�g=u9e#fh�D�£lngny{exot�}yrf�g9q�yrgn�j|U�1s=o���pKdxs�o�w�d
oh|Uy�g�ujdx�Kdxg=undxgF��o���gnd�fh��dHm1ot�}f�m5|6f�g!�}snd+f��}sndHm.s=otg�uÌ�
�Us=dH|}d�m1dH|}f�l=m1exdH|6��o��¬p�d+s�otg=ujqrdHu�yrg	ujy½��dxm1dxgF�AvUo��j|x�b�Usnd+dHoh|¢yrdH|¢�A|}e5s=dx�?d�v&fhlnqru�otqrqrf�v��}f¬o�q�qrfjexot�}d

o�gz�Dexf��?��lng=yreHo��}yrf�g�qryrgn���1f£o�gF�DgndHlnm}fhg���v.y��}s¬�}snd�sndxqr�¬ft��o�g¬lng=ujdHm}qr�zy�g=k��nm1f�k�m5ot�?��otp=q�dUyrgh�1dxm5e#fhgngndHe#�
�1y�fhg¥gndx�¬���nm1lngndMu¥|¢�1otg�unotm5u_gndHlnm5otq�gnd#��v6f�m1�j|x��otg=u¥v&dHy�khsF��|}s=otm1yrgnkF�#���3f��Kf�qrf�khyreHotq��nm1f�pnqrdx��|��?o��	|¢�}yrq�q
o��n�KdHotm¬�´|¢l�e5s¤oh|�sny�khs¤�§otgj��y�g�|1�#�?��g=uµv6dxyrk�sF��|}s=o�m}yrgnk9v&fhlnq{u¥yrg=ujl=exd?��dxv ujy½��dxm1dxgF�435 v6dxyrk�sF�+w�dHe#�}fhm1|H��Us=dxm1d#��f�m1d����}snd�e5snfh|}dxg�|1e5sndx�?d�o�q�qrf�vA|b�1f�e#fhgngndHe#�6o�gF�De#fh�D�£lngny{exot�}yrf�g�qry�gn�£�}fDotgz��¸r¯H®5¾�¸�¿}±#Áx¯�Âj¿}®5±x�J�Usnd
o�y��æf���q�fjexo�q�y����?yr|��}f£m}dMujl=exd.�}fh��fhq�fhk�y{exotq��nm1f�pnqrdx��|H�hv.sndHm}dMo�|»exf�gng=dHe/�1dHu¬exf��?��l=gnyreHo��1y�fhg¬q�yrgn�j|&m}dM|¢lnq���yrg
�?fhm}d�w�otm1y�fhl=|6v&dHy�khsF�UwhdHe#�}f�m5|H�
¼_f�m1dA�nm1dHe#y{|}dxqr���h�}snd�e#fh�D�£lngny{exot�}yrf�g�qry�gn�j|Ue#fhgngndMe/���1snd�g=fzundH|6ft��o£ujy�m1dHe#�}dMu�k�m5ot�ns��hdMo�e5s�gnfjujd�e#f�gn�

�5otyrg=|+fhgnd�gndxl=m}fhg��¬�Usnd¬|}��dMe#y�i�e#y����¥f��U~b��å���|+y{|��1s=o���m1dxq{o��1y�fhg=|�p�dx��v&dHdxg�¾�°�º£f��&�1snd�qrfzeHotq»m1dH|}f�l=m1exdH|
f��6dMo�e5s¤gnfjujd?��o��_p�d?��m1dxdHq��¤|¢dx�H�¬�æqry�g=�¥��o��_pKd¬e#f�g=gndHe#�}dHu*f�m+g=ft���}f9�1snd�q�fjeHotqJgndHlnm}fhgÕ¾t°Kâ_²�¯9²�Ûn±
¯t²�Û=±#¿�¸�¯H®5¾t¸�¸à³�°jé�Á/��ª�y�m1dHe#�Ae#f�g=gndHe#�}yrf�g=|UpKd#��v6dxdHg9ot��gnd+q�yrgn�j|.ot�=��dMotmM�n|¢fD�}s�o��.�}s=d�~��&å�����o���exf��?�nlj�1d
gzln�?dHm}fhl=|»e#fh�?��fF|¢y��}dAot�?g=dU�}m5otg=|¢��f�m1��|x���UsndH|}dAe#fh�D�Kfh|}y��}yrf�g=|Jexm}dMo��}d.gzln�?dHm}fhl=|76H³�¿/²«Â=¾�¸�°K±xÂj¿}¾�¸�®5¯�°=°�±5®#À
²«³§¯�°=Á/��|¢f��}s=ot��ujy���dxm1dxgF��exf�gzw�fhq�ln�}yrf�g9�}dHm}��|���o��9p�dDf�pj�5otyrgndHu_v.y½�1s*o!m}dMujl=e#dMu	gzln��pKdxm�ft�6e#f�g=gndHe#�}yrf�g
v6dxyrk�sF�5|x�
�������98 �:�/���<;>=@?0+BA(C0D�!ED���CF�/GH���%$&�I�
��~b�&å��ëy{|Aujd#i�gndHu�pz�¬�?dHo�g=|Uft�� 
J o?ujyrm}dMe/�}dMu�khm1o��ns*�LK4M�N3�#�=v.sndHm}d7K yr|.o£i=gny��}d�|}d#�.f���gnfjujdM|x�no�g=uIN¤y{|.o?|¢dx�.ft��uny�m1dHe#�}dHu�dMujk�dM|���N
exo�g!pKd�|}dxdxg9o�|.o�|}lnp=|}d#�.f��OK
PM�/�

J oØ|}d#��ft��gndHlnm1f�g=|¤�RQ�SOM�TUSOMWV�Sn�/�.��fhm!dMo�e5sYX�yrgZKë <Q�SÖy{|�oÙm1dHotq��}snm1dH|}snfhqruÌ�[T\SÕy{|�otg�y��}dHm1ot�}yrf�gf��Kdxm5o��1f�m+�§o£��lng�e/�}yrf�g���m1f��^] _ P �1f`] _��#�=otg�u�V�S!y{|.oD�}m5otg=|¢��dxm6��lng=e#�}yrf�g;����m1f��^] _��1f�] _+�#�
J o?|¢dx�Aft�bo���gnd���lng=e#�}yrf�g=|HaIbced S �gfK�haji<k S �lfK�&��fhm.dHo�e5sµ�gf0M�X��&yrg�N��

©



~=f�m�dMo�e5s�gnfjujd XJ�H�}s=d�|¢dx��ft�F�}s=d�ujyrm}dMe/���nm1dHundHe#dM|}|}f�m5|b��m1dH|}���3|}l=eHe#dH|1|}f�m5|1��ft�-X?yr|3ujd#i�gndHu�pz���������K�RX��
	
� f
�FK �U�lf:M�X���� N��¤�§m}dM|¢�����������t��X���	 ��� �FK �U�RX M � ��� N����#�;�Usnd�|}d#�?ft���}snd�y�g=�nlj�?gnfjujdH|Dy{|
K���	 � X���K ������������X��
	
!"���
�������$# % CO!E+B��& �,+B!"; !ED �/C
cAdH|}f�lnm5e#dM|�otm1d�o�|1|}fzexyrot�}dMu9v.y½�1s	�}snd£gnfjujdH|H��v.sndxm1dHoh|.qrfzeHotqry½����y{|�ujdxi=gndMu	pz�!�1snd�dMujk�dM|x�A~=f�m�dHohe5s	gnfjujd
X'� Kë�6�}s=dxm1d�y{|�fhgnd	gndxl=m}fhgQm1dH|}f�lnm5e#d9otg�u×oh|?��otgz�Øe#fh�?��lngny{exot�}yrf�gÕqry�gn�j|�oh|?�}sny{|�gnfjujd	s�o�|?k�f��
�=m}dMujdHexdH|1|¢fhm1|H�)(&o�e5s¥exf��?��l=gnyreHo��1y�fhg_q�yrgn�	y{|�o�|1|¢fje#y{o��1dHu	v.y��}sµotg*o���gndDf��Kdxm5o��}fhmH�+�¦gndxl=m}fhg_m}dM|¢fhlnm5e#d
y{|�und#i=gndMu�pF�µ�RQ S M T S MWV S �/��|¢yrg=exd+y½��v.yrqrq�s=otg�ujq�d£otgz�¬gndHlnm}fhg	e#f��?�nln�1o��1y�fhg	o�|.yrg_o�|¢dMÎFlndxgF�}y{otq��nm}fhk�m5ot�9�
ÓSg�ujdxdMuÌ��otgz�	|��5otg=u=otm5u	gndxl=m}fhg¥e#fh�D�=lj�1ot�}yrf�g_��o��9p�dD�Kdxm}��f�m1�DdMu	pz�	�?dHotg�|�f��&o¬qrfzf��	�1s=o���ln��uno��1dH|�o
w�o�m}y{otpnqrd�v.y��}s�m1dH|}��dMe/���1f��1snd�gndxlnm1f�g�y�gn�=lj�1|H�notg=u!o+i=g�otqÌe#fh�D�=lj�1ot�}yrf�g¬�1s=o��U��ot�=|&�1snyr|6w�otm1y{otpnqrdA�1f��}s=d
g=dxlnm1f�g!f�lj�1�nlj�H� Q S |��5otg=un|&��fhm��1snd�y�gny��}y{otqryrÏHo��1y�fhg�w�otqrlnd?�§|}dxd�Å ì�Í��#�»�Usnd�y½�1dxm5o��}yrf�g���lng=e#�}yrf�g�T S |��5otg=un|&��fhm
�1snd+ln��uno��1y�g=k?��lng=e/�1y�fhg9y�g=|}y{ujd��}snd+qrfzf����J�Usnd+g=dxlnm1f�g�f�lj�1�nlj�Ay{|Ui=g=o�q�qr��exf��?�nlj�1dHu�v.y½�1s V�S��
��� � ���	��� �

�¡~b��å�å¦��i=dxq{u��nm1f�khm1o��D�?dMu?gndxlnm5otqKgndx��v&fhm}�n�by{|&o£~b��å��­v.sndxm1d�m1dH|}f�l=m1exdH|Js=o�whd�pKdxdHg�e#fhgngndHe#�}dMu¬yrg�o
|}�KdHe#y�i�e�vUo����
���)����� �:�/���<;>=@?0+BA(C0D�!ED���CF�/GH���%$&$&�
��~b�&å�åëy{|A|¢�KdHexy½i�dHu!pF�!�?dHotg�|Uft�� 
J o?~b��å������}s=ot�Ayr|.�}snd+gndHlnm5otq�m}dM|¢fhlnm5e#dH|6y���exo�g!l=|}dM�#�
J ��f�m.dMo�e5s�gnfjujd X*yrg`K+*�K � �
, o���fF|¢y��}yrw�d�y�gF�}dHk�dHm
- S ��gzln��pKdxm6ft�Ìy��}dHm1ot�}yrf�g=|�p�dx��f�m1d�o+gndHlnm}fhg¬ot�n�=q�yrdH|�y½�5|»�1m1o�g=|���dHm»��lng�e/�}yrf�gK�
, ��fhm�dMo�e5s f*y�g.�������K�RX��#��o¬pnyrg=otm1��w�o�q�l=d/� S �gfK���§|}d#���}f*È�y��*�1snd£qryrgn�;�gf:M X���o�g=u9�1snd�gndHlnm1f�gyrg X¤o�m}d�e#fhgngndMe/�}dMu=�/�
, ��fhm�dHohe5s � y�g��������t��X��/�3o�pnyrg=o�m}�_w�o�q�lnd0� S � � ���§|}d#���}f;È?y��Ù�}s=d¬gndxl=m}fhg*yrg	XÕotg�u¥�1snd�qry�gn���X M � �Uotm1d+e#fhgngndHe#�}dMu=�/�
, ��fhm+dHohe5s fµy�g1����������X���otg=u*dHohe5s � yrg��������t�RX��#��o!pny�g�otm1�_w�otqrlnd`_ S �lf:M � �D�§|}d#�+�1fµÈDy��;�}s=dqryrgn�j|��gf0M�X��Uotg�u*��X M � �Uotm1d+e#f�g=gndHe#�}dHu��/�

J ��f�m.dMo�e5s�y�g=�nlj�Agnfjujd%X*y�g`K � �
, o?�Kfh|}y��}yrw�d�y�gF�1dxk�dHm2� S �§gzln��pKdxmAf���khq�fhp=otq�yrgn�nlj�5|A|}dxgF�.�}fD�}s=yr|.g=fzundM�/�
, ��fhmAdHohe5s � y�g3�������t��X��/�noDpnyrg=otm1�¬w�otqrlnd/� SÌ� � ���´|¢dHd+otpKf�w�dM�#�

���)���)� 4 �/�1&(.0!ED�C65 D�C ;	���%$&$
7 dxw�dHm1o�q�e#fh�D�=lj�1ot�}yrf�g��Ddx�}snfjun|As=o�w�d�p�dHdxg_ujdxi=gndMu���fhmU�}snd�~b�&å�å�|H�»�UsndHy�mAexf��?�?f�g9�nm1y�g=exy��=q�d���o��¬pKd
undH|1e#m1y�pKdHu9o�|6��fhq�qrf�vA|H 
J �Aqrq�m1dH|}f�lnm5e#dM|�pKdxs�o�w�d�y�g�ujdx�Kdxg=undxgF�}qr���
J �ëm1dH|}f�lnm5e#d�m}dMe#dHy�whdH|6w�otqrlndH|H�J~nf�m.dMo�e5s�w�otqrlnd��
, �1snd+m1dH|}f�lnm5e#d�ot�n�=q�yrdH|Uy��1|.qrfjexo�qÌf��Kdxm5o��}fhmM�´|1�#�

Æ



, �1snd�m1dH|}lnq��»yr|&|¢dHgF�»�}f�o�q�q�gndxyrk�szpKf�lnm1y�g=k+m}dM|¢fhlnm1exdH|3�}f�v.snyre5s�y���y{|»qrfjexotqrqr�£e#fhgngndMe/�}dMu	�§o�gndHlnm1f�gm1dH|}f�l=m1exdH|6v6o�y½�5|6��f�m2--S!w�o�q�l=dH|UpKd#��f�m1d+|¢dHg=ujyrgnk¬otgz��m1dH|}lnq��.�}f?y½�5|.gndHy�khsFpKf�l=m1|5�/�
�Us=d���o�y�g	ujy��KdHm}dHg=e#dM|Uv.y½�1s��}snd�|¢�1o�g=unotm5u!gndxlnm5otqÌg=d#��v6f�m1�¬e#f��?�nln�1o��1y�fhg�o�m}dh 
J �¡m}dM|¢fhlnm5e#d���o��¬fhmU�?o���g=ft�.p�d�exf�gng=dHe/�1dHu��}f�o£gndxlnkhszp�fhlnm}yrgnkDm}dM|¢fhlnm5e#d���Ó��.yr|.|}d#�.pz���1snd � S �lfK�/�
� S � � �Uo�g=u _ S �lf:M � �Uexf�gji�k�lnm5o��1y�fhg�w�otqrlndH|H�

J ��e#fh�?��lngny{exot�}yrf�g�q�yrgn�¬��o���uny�m1dHe#�}qr�!|}dxg=u!w�otqrlndH|6�1f�ft�}s=dxmAe#fh�?��lngny{exot�}yrf�g�q�yrgn�j|H�
J �Òm1dH|}f�l=m1exd9�§dxwhdxgØo_exf��?��l=gnyreHo��1y�fhg;q�yrgn�n�+��o��¤s=otg=unq�d�|}dxwhdxm5otq»w�o�q�lndM|�ujl=m}yrgnk¥o_|}yrgnk�qrd�~b��å�åe#fh�?�nlj�1ot�}yrf�g��nm1fzexdH|1|x�

���)���98 � � � C01��0���/C �/. �`�"+�� . +-CO!ED ;>=712���1& .0!E;>!ED���C
�Us=yr|De#fh�D�=lj�1ot�}yrf�gÙs=o�g=ujqrdH|£o	q�y{|¢�£ft�.�5o�|}�j|��O�1s=o��?otm1d¬�nm1fje#dH|1|}dHu;o�eHe#fhm1ujyrgnk9�1f¥o¥~�Ó�~ ' |1e5sndHunlnq�yrgnk��
(&o�e5s!�1oh|¢�¥År�gf0M�X�� M�anÍ�e#f�m1m1dH|}��fhg=un|&�}f�oDw�otqrlnd%a_|¢dHgF�Ufhg	oDexf��?��l=gnyreHo��1y�fhg!qry�g=�¥�gf0M�X��/�
% C0D�!ED�; =�D	� ; !ED �/C�


~nfhmAdHohe5s!yrgn�nln��gnfjujd%Xµy�g`K��¢� � S!w�o�q�l=dH|
�Ea�� ���S�� ��������� ��� o�m}d�khy�whdxg;��khq�fhp=otqÌyrgn�nlj�5|Af��3�1snd�~b��å�å��/�
otg�u?�}snd�e#fhm}m1dH|}��fhg=ujyrgnk��1oh|¢�j|�Å���X M � � M a � ���S ÍÌotm1d�e#m1dHot�}dMuD��f�mUotqrq � yrg��������t�RX���|¢l�e5s?�}s=ot� � S � � � 	�Èh�
�Usnd+fhm1ujdHmUft�Je#m1dHo��1y�fhg�exf�m1m}dM|¢�Kf�g�un|&�}f¬o?qrd#�jyrexf�khm1o��nsny{exotqKf�m5ujdHm.f�gµ�RX M�TWM � ���§v.y½�1s	m}dM|¢�KdHe#�U�}f?�}s=d
f�m5ujdHm6f��OK��#�

� +�� .0+-CO!"D�;>= & �,�:12+-�E�"D�C65�

 "!$#�%'&(�*),+.-/&�0�12-�3

45&�-.År�gf0M�X�� M anÍ76�&8-9!,&;:=<?>@-A&?%'&?0B&�),-C#�)D�;EF E7>@GH1=1I<J&�>K>L-	!=#M>N&?%'&?0B&?)I-C#�)D�O E@aQP�	Yd	S��gf��Uaji<k SÌ�gfK�R ETS9+�<VUW%�% � � ��� � �t�RX���>@G=XY!"-	!QU=-6� _ S �gfK�}�#� � � 	�È[Z,XK<�&@U.-\&+År�RX M � � M�aQP�Í�U�X]X�+W<@^�_#�)=`D-\+
-	!,&a+W<@^.&?<N+�) �b.ET#�S6� S �gfK� 	OÈ
J #�)cXK<�&�0d&�)I-�� S
J GH1C^�U=-�& a�Sfe(a�S�	YTUS��Ra/S�M�aQP��
J #�S�� S 	 - Sg U�hji 	 V S �Ra S �g 6�h3� S 	�Ôg Xkh&a/S0	
Q,Sg ^lhjS9+�<CUW%�% � � �������t�RX���>]G.XY!d-	!,U.- � S � � � 	OÈlZ.XK<�&@U.-�&AÅ���X M � � MmiFÍ=U.X@XJ+�<]^[#�)=`-�+B-9!,&a+�<]^�&?<;+W) �

Ó���� S �lfK� 	OÈ��z�}s=d+gndxlnm1f�g�yrg�X*yr|�|}o�yru��}f?pKd+m}dMe#dxyrwzy�g=k£�1snd+w�otqrlnd�ft���1oh|¢�¥År�gf0M�X�� M�anÍ��
���)���$# � � � C01��0���/C �/. � &(; ��;>=�= +B=71 �/�1&(.0!E; !"D���C
�ñm}dMÎFlndH|¢�¢�So�e5�zgnf�v.qrdHujkhd��=m}f��}fje#fhq���l=|¢��pKd�s=o�g=ujqrdHuÌ����m}dMÎFlndH|¢� ����njÅ��lf:M�X�� MH��X M � � M anÍJe#f�m1m1dH|}��fhg=un|U�1f�o
w�o�q�lnd%a_|}dxgF�.pz��m1dH|}f�lnm5e#dD�gf0M�X��&�}f�m1dH|}f�l=m1exd£�RX M � �/��c.dM|¢fhlnm5e#d?�RX M�X��U|¢�1o�g=un|6��fhmU�}snd+gndHlnm1f�g�y�g XJ�
% C0D�!ED�; =�D	� ; !ED �/C�


Ê



J ~=f�m�dMo�e5s×y�gn�=lj�¬gnfjujd X­yrg K � � � S w�otqrlndH| � a � ���S � ��������� ��� o�m}d9k�yrw�dHg �§k�qrf�p=o�q6yrgn�nln�1|�f����}s=d
~b�&å�å��#�Jotg=uµ�1snd9e#f�m1m1dH|}��fhg=ujyrgnk	m}dMÎFlndH|¢�1|/����njÅr�RX M X�� MH��X M � � M a � ���S Í.otm1d�exm}dMo��}dMuµ��f�mDotqrq � yrg
��� �����RX��U|}f£�1s=o�� � S � � � 	�Èh�

J (&o�e5s*gnfjujd�XØyrg�K *	K � s=oh|�k�ft��qrfzeHotqJw�otm1y{otpnqrdH|)� S o�g=u	a S ��yrgny��}y{otqrq��*|¢dx��oh| � S 	¦Ô�o�g=u
a S 	
Q S �

4 ��C01 .:�,��+-CO!�&0����1 +-�E�"D�C65�

�Aqrq�m1dH|}f�l=m1exdH|Dy�gÖ��otm5otqrq�dHqA|¢dMÎhl=dxgF�}y{otqrq��Qs=otg�ujq�d_o�q�q��}snd	m1dHÎFlndM|��5|?�}s�o��¬�1sndx�×m}dMe#dHy�whd��­c.dM|¢fhlnm5e#d
�RX � M�X P ���=m}fje#dM|}|}dH|�m}dMÎFlndH|¢�)����njÅr�RX � M�X � � MH��X � M�X P � M anÍ��§e5s=fh|}dxg_v.y��}sµo¬�§o�y�m��Kf�qryrex�_ot�?f�gnk��}snd?lngn��nm1fje#dH|1|}dHu¬m1dHÎFlndM|��5|.otqrm}dMo�uj�¬|}dxgF�.�1f9��X � M X P �¢�Ao�|6��f�qrqrf�vA|x 
Èh�Uohe5�zgnf�v.q�dMujk�dH�?dxgF�&��fhm��RX � M�X � �
©n�6y�� X�� 	 X P �1sndxg

J � S�� 	 � S�� iÖÈ
J a S�� 	
T S�� �Ra S�� M aK�
J y½��� S � 	 -BS � �1sndxg
, ��f�mAo�q�q � y�g3�������t��X � �U|¢fD�1s=o���� S�� � � �
	OÈ��nexm}dMo��}d�����njÅ���X � M X � � MM�RX � M � � MWV S�� ��a S�� ��Í
, v6o�y½�Aohe5�Fg=f�v.q�dMujk�dH�DdHgF�1|
, m}dM|¢dx�+  � S�� 	�Ô a S�� 	YQ S��

dHqr|}d
J ��f�mAotqrq � �3��� � �t�RX P �A|¢fD�}s�o�� _ S��t��X���M � � 	ñÈh�=e#m1dHot�}d����HnjÅr�RX�� M�X P � MM�RX P M � � M d	S��h�RX��H�UajikOS��t�RX��x��Í
J y½���ES��h�RX��x�
	ëÈ��}s=dxg_e#m1dHot�}d)���HnjÅr�RX�� M�X P � MM�RX P M�X P � M d	S�����X��#�haji k S����RX��H��Í
J v6o�y½�Ao�e5�zgnf�v.qrdHunk�dx�?dHgh�5|

���)���	� � ���<+���+-�E. =R!"�
7 �1otg�unotm5u¤gndxlnm5otqJ�?fjujdHqr|+��o��_pKd¬l=|}dHuµoh|+~��&å���|¬�§|}f9�}s=ot��dHohe5s*g=dxlnm1f�gµotg=u¤y��1|+yrgn�nln�£otg=u¤fhlj�}�nln�
exf�gng=dHe/�1y�fhg=|ÌpKdHexf��?dJ��m1dxdxqr��exf�gng=dHe/�5otpnqrdM�#�3��g=u+otgz��|¢�1o�g=uno�m1u�gndHlnm1o�qtgndx��v&fhm}��eHotg+pKd»d#�nohe/�}qr��|}yr��lnq{o��1dHu
pz�ÕoÙ~b��å�å p=oh|¢dMuÕf�gÕ�}s=d*~b��å��%��f�m1��ft���}sny{|!gndxlnm5otq�gnd#��v6f�m1����~nf�m!d#�not�?�nqrd��.fhgnd¥eHotgÖl=|}d	�}s=d
�£lnq��}yrqro��hdxm6�}fh��fhq�fhk��¬f���o?¼�
��Q�1fDp=lny�q{u9o?~��&å����=otg=u��}s=dxg	|¢dx��o?ujdxm1y�whdHu�~b��å�å �1s=o���exf��?�nlj�1dH|6�}s=d
|1ot�?d.��l=g=e/�1y�fhg�o�|b�1snd�fhm}yrk�yrg=o�qn¼�
�� � �h~b�&å���|���o��Do�qr|}f+p�d�pnlnyrq½�6v.y½�1s�o�|}y��?�nqrd�©tª��}fh��fhq�fhk����hv.sndxm1dHoh|
undxm1y�whdHu�~��&å�å�|Ae#fh�D�=lj�}d���lng=e#�}yrf�g=|Aft���§otm.�?f�m1d+e#f��?�nqrd#�!gndxlnm5otqÌg=d#��v6f�m1�z|H�
�d#�
�
p�d�oDm1dxq{o��1y�fhg�pKd#��v6dxdxg��1snd+gndxl=m1o�qÌm}dM|¢fhlnm1exdH|&ft�Jo?~��&å�å��=ujd#i�gndHu�pz�� 

�RX � M�X � ���¥�RX � M�X P �6y½�
�� � X P 	
X���otg=u��ES � �RX � � 	�È� � _ S � ��X � M�X P �
	ëÈ� � X � 	
X���otg=u � S � �RX P � 	ëÈ

� ~b��å�åñy{|���dxdHuj��f�m1v6o�m1u9y��µ�}snd£�}m5otg=|}y��}yrw�d£exq�fF|¢l=m}d£ft���çy{|�o¬�=o�m¢�1yro�q3fhm1ujdHmA��fhm��1snd?~��&å��¦m}dM|¢fhlnm5e#dH|H�
ª�d#�1dxm1�?y�gny{|}� exf�g=uny½�1y�fhg=|¬ujdH��dHg=uÖf�gÕgndHlnm5otqA��l=g=e/�1y�fhg=otqry½�1y�dM|�o�g=uÕotm1y½�1y�dM|x�ë�Aqrq�und#i=gndMuÖe#fh�D�=lj�1ot�}yrf�g
|1e5sndH�DdM|Uq�dMo�u��}f?�1snd�|}o��?d�g=dxlnm1f�g�f�lj�1�nlj�Aw�otqrlndM|Uv.y½�1s9|}l=e5s	~b��å�å�|H�������������� �"!#�%$&�"')(+*-,/.103254)63798:*-,<;=6?>A@CBED&FG7H@1IJD�B-KL6M>N@�F?7PO�>N@�F�BRQ�637TSVUXW�Y[Z\>A,�F*]> ^�B%,GB`_[FGa 6 > ^�F?7PbcBdW 6 > ^�F?7e8�B-f 6 >	_LF?7e8�B-g 6 > ^CB`_LF?7Pb

É



���)����� � +-12.0�,��+BCO! ���%$&$&� 
 � � C 1��:����C0D9�2+-?Y12���1&(.:!"; !ED �/C �
�Us=dUo�p�f�whd6exf��?�nlj�5o��1y�fhgD|1e5sndx�?dM|�eHotgDgnft�»|1o��1yr|¢�§o�e#�}f�m1yrq���s=o�g=ujqrd6m1dHexlnm1m}dHgh�J~b��å�å�|H��Ú»dx��|¢qry�khsF�be5s=o�gnk�dM|
o�m}d�m}dMÎhl=y�m1dHuÌ�9ÓSgØo¥|¢�zg=e5snm1f�g=y�ÏHdHuµ~b��å�å e#fh�D�=lj�1ot�}yrf�g��J|}�Fg�e5snm}fhgny{|}ot�}yrf�g¤p=otm1m}yrdxm5|+otm1d¬l=|}dHuµyrgÙfhm1ujdHm
�1f�|}dx��otm5o��}d��}snd�|¢�}m1yre#��|}dxg�ujy�g=k!f���gndxl=m1o�q�fhlj�}�=lj��w�o�q�lndM|���m}fh�
�}snd�|}y��?�nqrdDuny�m1dHe#��w�otqrlnd£�}m5otg=|}�?yr|1|}y�fhg=|
pKd#��v6dxdHg exf�gngndMe/�1dHu�exf��?��lng=yreHo��}yrf�gÖqryrgn�j|x� Ó��9o�q�qrf�vA|��1fQujdxi=gnd¤oØe#fhm}m1dHe#��m1dHe#l=m}m1dxgF�!exf��?�nlj�5o��}yrf�g��
�=m}f�wzy{ujdHu��}s=ot�.�}sndHm}d�y{|.gnf?qrfFfh�!yrg��}snd�uny�m1dHe#�.exf�gng=dHe/�1y�fhg=|UpKd#��v6dxdxg��1snd+q�yrgn�j|H�
�6�+o¬khy�whdxg_�?fh�DdHgF�H�K�}snd£�1oh|¢�	fhm�m1dHÎFlndM|���q�y{|����§|}�zg=e5snm1f�gnyrÏxdMu_|}dHÎFlndxgF�1yro�q3fhm�|}�zg=e5snm1f�gnyrÏxdMu9�=otm5otqrq�dHq

exf��?�nlj�5o��1y�fhg=|1�&y{|U�nm1fzexdH|1|¢dMu�oh|6o�p�f�whd��zd#�nexdx�j�U��f�m.o�gF��w�o�q�l=d�|}dxgF�.pz��oDgndxlnm1f�g¤��m1dH|}f�lnm5e#dD�RX M X��¢�/�&�Usnd
exf�m1m}dM|¢�Kf�g�ujy�g=k+�1oh|¢�?f�m&m}dMÎFlndH|¢�&y{|6�nlj�Uy�g�o£|¢dMe#fhg=u�qryr|¢�H�jv.y��}snfhlj�&pKdxyrgnkD�nm1fzexdH|1|¢dMuÌ���Ösndxg��}snd���otyrg¬q�y{|¢�
y{|Udx�?�j�1y�dMuÌ�no£gndxv¡|¢�zg=e5snm1f�g=yr|1o��1y�fhg�p=otm1m}yrdxm6y{|&m5oty{|}dHuÌ�jotg�u!o�q�q�vUoty��}yrgnk��5o�|}�j|�fhm6m1dHÎFlndM|��5|6y�g��}snd+|}dHe#fhg=u
qry{|���o�m}d+|}d#�Ao�e#�}yrw�d�y�g��1snd+��otyrg�qry{|��M�jv.snyre5s9�nm1fje#dM|}|}y�g=kD|¢�1o�m¢�5|.otkho�y�g��
�¡�nm1dHexyr|}d+ujdH|1e#m1yr�j�}yrf�g�ft�3�}sndM|¢d+e#fh�?�nlj�1ot�}yrf�g9|}e5s=dx�?dH|H�notg=u!ft�3�}snd�|}�KdHe#y�i�e��nm1f��Kdxm}�}yrdH|6f��3m1dHe#l=m}m1dxgF�

~b�&å�å�|�y{|9gnft���}s=d¤|}lnp���dMe/�9ft���1sny{|!m1dx�Kf�m}�H�Ò�÷gndx�F�	fhgnd¥v.yrq�q���fjexl=|�f�g |}l=e5s��=m}fh��dHm¢�1y�dM|���fhm!pKft�1s
��dHdHuz��fhm}vUotm5u�o�g=u�m}dMe#lnm1m1dxgF�U~b�&å�å�|� Js=otq��H�nujdMo�ujqrfje5���nujd#�1dxm1�Dyrgny{|¢�9�=exf��?�nlj�5o��1y�fhg!dMÎhl=y�w�otqrdxg�e#dH|H�jd#�5et�
����� 

	���
����������
~b�&å�å�|9o�q�qrf�v
�}fQf�pj�5otyrg e#fh�?�nq�dx�Ögndxlnm5otq�gndx��v&fhm}�ÕpKdxs=o�wzyrf�lnm5|¬v.y��}s¡|¢yr�?�nq�d;©tª÷�1f��Kf�qrf�k�yrdH|H� 7 l=e5s
~b�&å�å�|�s=o�whd�pKdxdHg¤|¢�}l=uny�dMu	��f�m��1sndD|¢�1o�g=uno�m1u	��otm1y½���9�nm1f�pnqrdx�9���UsndH�_|¢s=f�v�k�m1dHo����nm}fh��dHm¢�1y�dM|x�ÌujdM|¢�=y½�1d
�1snd�otpKf�w�d�m1dH|}lnq½�5|x�J�Usnd�|}dHo�m1e5s���f�mUf��n�}yr�?o�qÌ��v6ft��snyru=ujdxg!qro��hdxm.|¢s=f�m}�1e#ln�U�Kdxm5e#dH�j�}m1f�g�|&yrg;Å½È�©MÍ�s=oh|Uq�dMu��1f
|}f�qrw�d6�1snd2�t�Sujyr�?dxg=|}y�fhg=otq=�=otm1y½�����nm}fhpnqrdx�`P6v.y½�1s�f�gnqr��� �K�´©:i � ��È��¢��gndHlnm1f�g=|H� 7 snf�m}�1exlj��e#fhgngndHe#�}yrf�g=|Jo�g=u|}dHexf�g=u�sny{unujdxg�q{o���dxm6otm1d�dM|}|}dxgF�1yro�q�yrg��1sny{|&v6f�m1�����Us=yr|6gndHlnm1o�q�gnd#��v6f�m1�?l=|¢dM| ����� �Hi×È i � ��È��¢�&v6dxyrk�sF�1|H�~=f�mAo�q�q ���=o?~b��å�åëv.y½�1s!�1snd�|1ot�?d�gFl=��pKdxm.ft�bgndHlnm}fhg=|H�jpnlj�Af�g=q������ ���P � �z�6v6dxyrk�sF�5|�±1¹z¾�®x²´¸½º��Kdxm}��f�m1��|�1snd�|1ot�?dAexf��?�nlj�5o��}yrf�g��b~�yrk�lnm1d+È�|}snf�vA|b�1sndAf��n�}yr�?o�q�|}snf�m}�1exlj��gndx��v&fhm}��ft�»Å½È�©MÍK��f�mJ�1snd�È�Èx��uny��?dxg�|¢yrf�g=o�q
��otm1y½���¬�=m}fhpnq�dH�9�b~�yrk�lnm1d�©?|¢s=f�vA|��1snd+dHÎFlnyrw�otqrdxgF�A~b��å�å��

� îÖï ��ò a"!$#&%"'(!)'�YDZ�*�ZJa#\£Y
7 dxw�dHm1o�qAyr�D�=q�dH�DdHgF�1o��1y�fhgÖ�?d#�}s=fzu=|�s=o�whd9p�dHdxg­ujdxi=gndMuÌ� 7 f��?d_s�o�w�d	pKdxdxgÖfh�j�}yr�?y�ÏHdHu×��fhm��=o�m¢�1yrexlnqro�m
~b�&å�å�|H���Usny{|+m1dx�Kf�m}�+�nm}fh��fF|¢dM|�o!whdxm1�_k�dHgndxm5otqJyr�?�nqrdx�?dxgF�1ot�}yrf�g¤�?d#�}s=fzu¤�1s=o���uny�m1dHe#�}qr�¥ujdxm1yrw�dH|���m1f��
�1snd+o�|}�zg=e5snm1f�gnfhl=|���otm5otqrq�dHqKexf��?�nlj�5o��}yrf�g9|1e5sndx�?d��j|}f�o�|&�}fDd#�j�nm1dH|1|6�Dfhm}d�e#qrdHo�m}qr��snf�vÖ�1y��?d�y{|Uy�gns=dxm1dxgF�
�1f¬~b��å�å�exf��?�nlj�5o��1y�fhg=|x�
����� +-,.�/�10(	�2�34��5627,.	���28	:9��
~�yrk�lnm1d�Æ�|}snf�vA|»o���fF|}|}y�p=q�dAyr�?�nqrdx�?dxgF�1ot�}yrf�g�f��Ìo�e#f��?�£lngny{exo��1y�fhg�q�yrgn���b�Aqrq=�=yr�j�«�=f���|»l=|}d�o�|}�zg=e5snm1f�gnfhl=|
m1dH|}d#�Aohe/�}yrw�d�fhg-;rÈ<;r�
=?>�@A>�B?CED

�Usny{|6pnq�fje5��m1dHexdxyrw�dH|&otqrq�m}dMÎhl=dH|¢�6|}y�khg=otq{|»�1s=o��.��o��?p�d+|}dxgF�UpF�D�1snd��nm}dMujdHexdH|1|¢fhm1|�ft���1snd�e#f��?�£lngny��
exot�}yrf�g¬qryrgn�¬o�eHe#f�m5ujyrgnk+�1f��}s=d�~b��å����1f��Kf�qrf�kh����Ó��Uo�qr|}f�m1dHexdxyrw�dH|&o�|}y�khg=otqGF¢qryrpnm}dIH¬����m1dxd��/�n|}d#�&�}f�;�È?;
v.sndHg!�1snd�e#fh�?��lngny{exot�}yrf�g!q�yrgn��s�otg=ujqrdH|Ug=f�m}dMÎhl=dH|¢�H�
7 yrk�g=o�q.F1ujdxpnln�JH��´|��5otm}�5�by{|6otg¬fhlj�}�nln�6|}d#���1f�È�unlnm}yrgnk�fhgnd�exq�fje5�?e#�je#qrd�v.s=dxg�o+m1dHÎFlndM|��&�nm}fjexdH|1|¢yrgnk
pKdxk�yrg=|H� 7 y�khg=otqKF}ohexÎLH+y{|&o�g�o�e5�zgnf�v.qrdHujkhdA|¢yrk�g�otq=v.s=yre5s¬y{|&m}fhlj�}dMuD�}f�vUotm5un|J�1snd�m1dH|}f�lnm5e#dU�1s=o��.|}dxgF�
�}s=d�exlnm1m}dHgh�Um1dHÎFlndH|¢�H� 7 yrk�g�otq�F}|}dxqNMPO�QLQ8RTSVUPH�exfzundH|6�}s=d�gzln�£p�dHmUft���1snd+|¢dHq�dMe/�1dHu!m}dMÎhl=dH|¢�U|}y�khg=otq«��Ó��
e#fhgF�}m1f�q{|��1snd+yrgn�nlj�A�£lj��o�g=u¬�1snd�o�e5�zgnf�v.qrdHunk�d�uj��lj�Ì�

W � $PX�!"YPZV�TX7[ �]\?!&��!_^7X7[`�G` �]abYPX 'R�]Z
��!Ic1�%$PX]Z�d)� �N[fec�"!\�L�fX 'gZGY&'E�5�TX.d7a � '%'`� hiX7e3� '-�"ePe#�N[�Xj`kX !Al

Ñ



�
�

�
� �

�
�

�
�

�

�
�

�
�

�
�

�
�

� �
�

�
�
�

�
�

� � � �
���

���

� b

� 8 �
	

� b � b � b

�
�

�

�

� �
�

�
�

�

~�y�khlnm1dDÈh »Æ���qro��hdxmU|¢s=f�m}�1e#ln�U�Kdxm5e#dH�j�}m1f�g!��f�mU�1snd�È�Èx��uny��?dxg�|¢yrf�g=o�q��=otm1y½�����=m}fhpnq�dH�

Ë



�
�
�
�
� �
� �

���
���
���
���

�
� ����� ���

	
�
�


��
�`�

	
�

�
�
�

	
�

	
�

�
�
�



� �
	 �



�
�`�

	
�

� 

�
�%�

	
�
�



�
�
�

�

�
�

	
�

� � �

�

� �
�

� � �
�

� � �

� �
�

� � �

�

� � �

�
� � �

�
� � �

�
� � �

�
� � �

�

� � �

�
� � �

�

� �
�

� �
�

� �
�

� �
�

� � �

�
� � �

� � � �

�

~3yrk�l=m}d�©j �(&Îhl=y�w�otqrdxgF�A~b��å�å

Ç



�����������	��

� � � 



�
�


 
�


�� 


���� 
�
���
 
��
��
 
����
� 
���
�� 
���
�



�
 
�
 


 
�� 
�� 
�� 
�� ��
 ��


�� 
�
 


 
�
 
�� ��
 ��
 ��
 ��

��� 
�
 


 
�
 
�� 
�� 
�
 
�
 ��

��
 
�
 


 
�
 
�� 
�� 
�
 
�
 ��


�����������	��

� � � 


����


 ����
�� �
����� ������
 ��
���
 ��
��
� ��


�� ��


�



�
 ��
 ��
 
�� 
�� 
�� 
�� ��� �
�

�� ��
 ��
 ��
 ��
 �
� ��� ��� �
�
��� ��
 


 
�
 
�� 
�� 
�
 
�
 �
�
��
 ��� �
� ��� ��� �
� ��� ��� �
�

�3o�pnq�d?Èh »��m1lj�}s��5otpnqrd�ft�J��c.Ó 'æ�§w�otqrlnd+ft��� O����z�

�UsndDotm5e5sny½�1dHe#�}lnm1d�f���o 7 (1
 (6Ð6�ëp=q�fje5����f�m�Ê��nm1dHundHe#dM|}|}f�m5|Ao�g=u	v.y��}s*o�m}f��1ot�}yrgnk��nm1yrf�m1y½������fhq�y{e#�
y{|.|¢snf�v.g�f�g!i=khlnm}d�Ê��»�3o�pnq�d?È�y{|U�}snd��1m}ln�}s��1o�pnq�d�f��3�1snd���c.Ó '�pnqrfze5�*���nm1y�fhm}y����n�/�

��� @AC ����� D
�Usny{|?pnqrfze5�;m1dHexdxyrw�dM|��1snd9w�o�q�l=d9|¢�}fhm}dMuÙyrgQm1dxkhyr|¢�}dHm��ö�§w�o�q�l=d�f����1snd	|¢dHq�dMe/�}dMuØm1dHÎFlndM|��/�/�QÓ���o�qr|}f
m1dHe#dHy�whdH|�d S �gf��Uotg=uIk S �gfK�#�
Ó���f�lj�1�nlj�5|¬|¢yrk�g�otq�F¢�nm1d#�]HQ�§m}dMo�uj�n�£v.sny{e5sQy{|�|}d#�?�}f ;rÈ<;Jv.sndHg×|}y�khg=otq�F}��MPO QLQ��� VUiH	e#fhgF�1otyrg=|£�}s=d
f�ln�}�nlj�Aw�o�q�lnd�f��3�1snd�e#fh�D�£lngny{exot�}yrf�g�q�yrgn�*�´o���gnd��}m5otg�|���fhm}�Òf��!���/�

R#"� %$'& D
�ÖsndHg	m}dHk�y{|��1dxm(�ñ|¢�}fhm}dM|U�}s=d�|¢dHq�dMe/�1dHu9yrgn�nlj��w�o�q�l=d���o�|}d#��ft�b�=yr�j�´��f��=|�|��1f�m1dH|6�}s=d�m1dHÎFlndH|¢��|}y�khg=otq{|
�}s�o���v.yrq�q»s�o�w�d£�}f9p�d¬|}dxgF�+�1f!�1snd¬|}l=exexdH|1|¢fhm1|�ft�&�}snd¬exf��?��l=gnyreHo��1y�fhg*qry�g=�K�¬�Us=dH|}d?�=y��n�´�=fh�=|+otm1d
m1dH|}d#��v.s=dxg	�1sndDexf�m1m}dM|¢�Kf�g�ujy�g=k�o�e5�zgnf�v.qrdHujkhdx�?dxgF�5|.s=o�w�d�p�dHdxg¥m1dHexdxyrw�dMuÌ� 7 yrk�g�otq_F¢qry�pnm1d H¬yr|�m}dM|¢dx�
v.sndHgÙotqrq»d#�j�KdHe/�1dHu;ohe5�Fg=f�v.q�dMujk�dH�DdHgF�1|�s=o�w�d�pKdxdHg;m}dMe#dHy�whdHuÌ��Ú»dx���1snd¬d#��dHe#�}yrw�d�fhlj�}�nln��m}dMÎFlndH|¢�
|}y�khg=otq{|U|��5o��¬q�f�v¡o�|Uqrf�gnk�oh|�F¢�nm1d#�]H�y{|.gnf��.ohe/�1y�whd��

�Us=d9e5s=m}fhgnf�khm1o��÷f���i=khlnm}d	É*k�yrw�dM|Do*�Kfh|1|¢yrpnqrd�dx�not�?�nqrd!f���|}l=exexdH|1|¢yrw�d�m}dMÎFlndH|¢�1|D�nm1fje#dH|1|}y�gnk*pz�Øo
exf��?��l=gnyreHo��1y�fhg�q�yrgn�O�lf:M�X��#��v.y��}s¡ÆØ�=m}dMe#dHuny�gnkQm}dM|¢fhlnm5e#dH|!otg=u­ÆQ|}l=exexdH|1|¢fhm1|H�Aotg�u�v.y��}s � S �gf��.	 Èh�
_ S �lfK��	(P�Ô=ÈHÔ P��*)6qrfje5�¥¼_Ä 
j� ��ª�ªÒyr|+oh|}|}ln�?dHu_�}f	e#fh�D�=lj�}d?y��1|�m1dH|}lnq½�+v.y��}snyrgµÊ�exq�fje5�_ex�zexq�dM|��§|}dx�?y��
��otm5otqrq�dHqÌ��lnq��}yr�nqry�dHm5�#�
�Ös=dxgØo�q�qU|¢l�exe#dM|}|}f�m5|+otm1d���m1dxd¤��y«� dh�*otm1d¬otp=q�d��}f¥|}dxg=uÙy��?�?dHujy{o��1d!ohe5�Fg=f�v.q�dMujk�dH�DdHgF�1|5�/�bo	m}dMÎFlndH|¢�

�=m}fje#dM|}|}yrgnk�m1dHÎFlnyrm}dM|�fhgnqr��É�exq�fje5�+e#�je#qrdH|H��v.sny{e5s��?dHo�g=|3�}s=ot�b�}sndU|¢�KdHexy½iKe#y����+ft�K~b�&å�å×e#f��?�nln�1o��1y�fhg�fhgnq��
exfh|¢�1|Ufhgnd+e#qrfze5�!e#�je#qrd��J�Usnd+pnqrfje5�j|&m1dHÎFlnyrm1dHu��}f?s=otg�ujq�d��1snyr|A�nm}f��}fje#fhq�f�gnqr�¬l=|}d�È�È�ÐV
+)U|+�§exf�gji�k�lnm5otpnqrd
qrf�khyre�pnqrfje5�j|1�6fhg9o*��y�qry�gn�,��Ð&ÊFÔ�Ô�ÔD~b�&�����nv.sndxm1dHoh|6�}snd�ot��gnd��}m5otg=|¢��f�m1�Òm1dHÎFlnyrm}dM|Uo��AqrdHo�|¢��ÈHÔhÔ?ÐV
!)U|
��fhm+ÈHÑt�«pny��.�nm1dHe#y{|}y�fhg¤�§dxw�dHg!v.y��}s	o�g9o�m}dMo��S|}o�wzyrgnk�|}dx�?y��«�=o�m1o�q�qrdxq��£lnq½�1y��=q�yrdxm/�/�
��� � � � 0.-6,.	 �
�Us=d���otyrg¬e5s=otg=k�dH|»v.y½�1s¬m}dM|¢�KdHe#�»�}fDo�e#fh�?��lngny{exot�}yrf�g?qry�gn��o�m}dAqryr�Dy��}dMu?�}f��}snd�otm1y½�1sn�?d#�}y{e.fh��dHm1ot�}f�mM�=�´e/�
i�k�lnm1d+Ñh�/� '��Kdxm5o��1f�m5|�Ó�� (&c2(Õotg=u 7 '�cb�UÓ (ë��fhlj�}�nln�5�.o�m}d�l=|}dHu�y�g�|��1dHo�u!ft�J¼_Ä3
j� ��ª�ª��K�Usnd+e#f��?�nln�
�5o��1y�fhg�f�� 7 '�cb�UÓ (×f�g=q��¬fjeHe#lnm5|Uv.sndxg --S!w�o�q�l=dH|Us=o�whd�pKdxdHg��=m}fje#dM|}|}dHu!pz�¬Ó�� (�c (A�
�ëqryrgndHo�mU��dxdHunp=o�e5��|}sny�����m1dxk�y{|¢�}dxmUy{|.m1dHÎFlnyrm}dMu¬��fhmAotm1y½���¬s�otg=ujqryrgnk=�=|}fD�}s=ot�.�}snd�~b�&å�å�o�|}�zg=e5snm1f�gnfhl=|

�=m}f��}fje#fhqÌm}dMÎhl=y�m1dH|�ÈM©�ÐV
!)6|6��fhm.gndxl=m}fhg=|+��y���- S0/ È�É��&yrg=|��1dHohu�f��6ÈhÈ���fhmAo�e#f��?�£lngny{exo��1y�fhg�qry�g=�K�
ì



d7a��

� ��
�
���

�������
	

�]d��

��

�
�

� [�X��
�]d�� 'fYPd7d������������ 6��[�X�� '�YPd7d������ �!��� 6"�

�]d�� 'fYPd7d �[�X�� '�YPd7d �
�]d�� 'fYPd7d�#[�X�� '�YPd7d #

�
��

�
��

�
��

W[6?> ^�F

�

$

a"�"�P[fX
[fX�� � [fX7e�#[fX�� � [fX7e �

�]d�� � [�X�e #�]d�� � [�X�e �

% #�&�')(*(,+*-�.
% � &�')(*(,+*-�.

% ��/10�2!3�� 4 � &�')(*(,+*-�.

5 6�> ^�F &�')(*(,+*-�.a�6�> ^�F &�')(*(,+*-�. >	g-6M> ^�FEF &�')(*( SVf16�4 4 >N,CF .

�����7�
	

8 9

� :

;�8 9

[fX�� � [fX7e<��/10�2!3 � 4 �


!=�	
>1=@?

�]d�� � [fX7e<��/10�2!3�� 4 �
� >1=@?

A
A

A

A

[fX 'fX��

'fX7a &�')(*(�B�C�.
DFEHGIE�J �

KML G � NPOPO

�7��Q

����A
eIX)�IYc�

R &�')(*(,+*-�.

S

~�y�khlnm}d+Æ= »Ð&fh�?��lngny{exot�}yrf�g�q�yrgn��otm5e5sny½�1dHe#�}lnm1d

d7a��

[`b[)8[!T[!U

[�X)'�X��

[fX���*�
A�
�

�

A� �
�

A� �
�

A� �
�

�
A�

� ��
�� �� �
�
�� � �

�VXWZY\[
� � 'fX7a	>%8Nlbl b F�

�

~�yrk�lnm1d�Ê= Jc.dHÎFlndM|���|}yrk�g=o�q�|¢dHq�dMe/�}yrf�g

ÈMÔ



'�X�a	>Nb F'�X�a	>E8[F�]d��

� [fX��

ePX �PY��
a"�"�P[�X

d7a��[fX�� � [fX7e #[fX�� � [fX7e �[fX�� � [fX7e W[fX�� � [fX7e��

�]d�� � [�X�e #�]d�� � [�X�e ��]d�� � [�X�e W�]d�� � [�X7e �
[fX�� '�YPd7d #[fX�� '�YPd7d �[fX�� '�YPd7d W[fX�� '�YPd7d ��]d�� 'fYPd7d #�]d�� 'fYPd7d ��]d�� 'fYPd7d���]d�� 'fYPd7d W
~�yrk�lnm1d�Éj &Ð&snm1f�gnfhk�m5ot�æft�Jo?e#fh�D�£lngny{exot�}yrf�g�q�yrgn�¬yr�?�nq�dH�?dxgF�1ot�}yrf�g

�
�

�
A

A

�

d7a��

���

�]d��

��

�]d�� 'fYPd7d������������ 6��[�X�� '�YPd7d������ �!��� 6"�

�]d�� 'fYPd7d �[�X�� '�YPd7d ��
��

�
��

�

$

a"�"�P[fX

% ��/10�2!3�� 4 � &�')(*(,+*-�.

�����7�
	

8 9

[fX�� � [fX7e<��/10�2!3 � 4 �

>1=@?

�]d�� � [fX7e<��/10�2!3�� 4 �
� >1=@?

A

A

[fX 'fX��

'fX7a &�')(*(�B�C�.
DFEHGIE�J �

�7��Q

����A

S

�]d�� � [�X�e ��]d�� � [�X�e W

[fX�� � [fX7e �[fX�� � [fX7e W

% � &�')(*(,+*-�.
% W &�')(*(,+*-�.

� [fX��;�8 9

�=@	

Y � E W E D [PW � Y E
�������
	

8 9
�=@	

R &�')(*(,+*-�.� 6M> ^�F &�')(*(,+*-�.
'fY&� ` � ! �

ePX �PY��

8 	������

�������
	

� 9

�

Q�6

�7
!��	 8 �

�

f�6 &�')(*( S�f 6�4 4�>A,�F .

9 �
?@	

�
�
�
�

~3yrk�l=m}d+Ñn »��dHgndxm5otq�o�m1e5sny��}dMe/�1lnm}d���fhmAo£g=dxlnm1f�g�m}dM|¢fhlnm5e#d

ÈhÈ



� � \DY9`:%x^9ôba#\£Y
å�dxlnm5otq=gnd#��v6f�m1��s=o�m1ujvUotm1d6y��?�nqrdx�?dxgF�5o��}yrf�g�|Js=o�w�d6�1f+m}dMe#f�g�e#yrq�d.|}y��?�nqrdAs=o�m1ujvUotm1d&�}f��Kf�qrf�khy�dM|bv.y½�1s?ft���}dHg
exf��?�nqrd#�×gndxlnm5otq�otm5e5sny½�1dHe#�}lnm1dH|H� ~b��å���|�s�o�w�d	pKdxdxg�und#i=gndMu×��f�m��1s=o��M�¡�Us=dxyrm�e#fh�D�=lj�1ot�}yrf�gÖ|}e5s=dx�?d
exm}dMo��1dH|£gFl=�DdHm}fhl=|£wFyrm}�}l=o�q&gndHlnm5otq.e#fhgngndHe#�}yrf�g=|£pz�µ�DdMotg=|Df���o_qry��?y��}dMuQ|}d#�?ft��exf��?��l=gnyreHo��1y�fhgÙq�yrgn�j|H�
v.s�o��}dHw�dHmU�}snd�ujdHwzyrexd��z�}s=d�otm1y½�1sn�?d#�}y{et��otg=u��}snd+g=dxlnm5otq�|¢�}m1l=e/�1lnm1d��
�Us=yr|+m1dx�Kf�m}�+yr|+o!i=m5|¢��y�gF�}m1fjujl=e#�}yrf�g*�}f_~b��å���|�o�g=u*~b�&å�å�|H���Usnd�ujdxi=gny��}yrf�g=|�otg=uµ|}f��?d�e#f��?�nln�

�5o��1y�fhg_|}e5sndH�?dH|Ao�m}d�k�yrw�dHg��U~��&å�åë�1f��Kf�qrf�khy�dM|U�?o��!p�d£|¢f¬|}y��?�nqrd+�1s=o���o?�?fjujlnq{otm�ujdH|1e#m1y��n�}yrf�g9ft�b�}s=dxyrm
yr�?�nqrdx�?dxgF�1ot�}yrf�gµy{|�|¢ln��exy�dHgF�����}s=dxm1d�v.y�qrq»gnf���pKd�o�gF�¥�nm}fhpnqrdx� f��Uujyr�?dxg=|}yrf�g¤f�m��§otgn�«yrg;otg=u*�§otgn�«fhlj�5�#�
�Us=dxyrm�e#fhg=e#m1d#�1d�l=|¢d�s=o�|.�=m}f�whdHu��}s=ot�A�}sndH��o�q�qrf�v �}f�s=o�whd��}snd�exf��?�nlj�5o��1y�fhg��Kf�v6dxmAf��J|¢�1o�g=uno�m1u!gndxl=m1o�q
�?fjujdHqr|+v.y��}sµo�m}dMujl=exdHu¤|¢dx��ft�&g=dxlnm5otqbm1dH|}f�lnm5e#dM|�dMo�|}�9�}f9��ot�µujyrm}dMe/�}qr�_fhgnq��*ujy�khy½�5otqJs=o�m1unv6o�m}dh�£åAdx�z�
m1dx�Kf�m}�1|Uv.yrqrqÌ��fje#l=|Ufhg¤ 
J qrdH|1|Uk�dxg=dxm5otqÌ~b��å�åëyr�?�nqrdx�?dxgF�1ot�}yrf�g=|
J �}s=dxf�m1d#�1yreHotqÌ�nm1f��Kdxm}�}yrdH|6f��3�1snd�ujy��KdHm}dHgh�Aexf��?�nlj�5o��}yrf�g	|1e5sndx�?dM|
J ot�=�nq�y{exot�}yrf�g=|H�j�Kdxm}��f�m1�?o�g=e#dM|

� '��T'A[�'�Y9` 'Aô
Å½ÈxÍ 7 � 
�� )Uohujd!o�g=u )�� 
��J¨Alj�5e5sny�g=kh|H�*~b�&���A�«p=oh|¢dMuÙ|¢�}fje5s=o�|¢�}y{e�gndHlnm5otq6gnd#��v6f�m1�j|��+y��?�nqrdx�?dxgF�5o��}yrf�g��
ÓSgÕÝ6¿}¯M®5±5±1ât³�°FÃtÁ	¯���²�Ûn±��
	�	�	
�	¯�¿}é�Á}Ûn¯1·�¯�°QÜbÝ�Þ�ß�Á��#¯�¿���ÂzÁ/²S¯�¶��»¯t¶A·�Âj²´³�°zÃ��¥¾�®5Ûz³�°K±#Á/�&��otk�dM|
ÈHÇ�ì��KÈMì�Çn��ÈHìhìtÊ=�

Å ©�Í��=� ��
�� )6dxl=e5s=ot�H��Ð&f�g=exdx�j�1y�fhg×u�; lngÕgndHlnm1f��nm1fje#dH|1|}dxlnmDm}dMe#fhgji=k�l=m1o�pnq�d!�nm1f��Kfh|1otgF�?undH|�otqrk�fhm}y��}s=�DdM|
uV; o��n�nm1dxgF�}y{|1|}o�k�d�d#��uV;��dxq{otkFotkhd� �lngnd��nm1dx�?y��dxm1d��d#�1l=ujd��JÓSg*ÝU¿}¯H®���ä�� �Aä£±#Âj¿}¯�Áx®#³§±x°K®5±#Á£±#²!��®x³§±#°�®5±/Á�â�±
¸�" �/°zÃ$#±x°=³§±xÂj¿/��ÈHìhì�Ç=�

Å ÆtÍ�å�� ¼;�+)6ft�1m}fF|�o�g=u*¼Ù���Ap�ujlnq�����ÏxyrÏ���¨�o�m1ujvUotm1dDy��?�nqrdx�?dxgF�5o��}yrf�g¤ft�Uotg¤otm}�}y�i�e#y{otqJgndHlnm5otqbgnd#��v6f�m1���
ÓSg_ÝU¿}¯H®��%����ä�ä+�nwhf�qrln�?d�Æ=�j�=otkhdH|�È�©�É�©&�KÈ�©�ÉhËj�nÈHìhì�Æ=�

Å Ê�Í�'�� ~&�AÐ&yr�D�=l��¦¨�otm5ujv6o�m}d_~b�6��� yr�D�=q�dH�DdHgF�1o��1y�fhgÖft��o;g=dxlnm5otq�gnd#��v6f�m1����ÓSg¡Ý6¿}¯M®(�)�/°�²*�+�»¯�°��,�
-=±5®5Ûz°=³§®5¾t¸.�/°��#¯�¿/¶�¾�²«³§®/Á/��w�f�qrln�?d�©j�j�=o�k�dM|AÉhË(�jÑ�Ç=��ÈMì�ì�Ñ=�

Å É�Í��=�KÐ&qrf�ln�}yrdxmM� (A��Ð&fF|}ot�¢�}f�� 7 ����y�khdxfhg��n~6�#)6f���dxmM�jotg=u9�b� 7 y���otm5uÌ��'�Ó��A =o�g�~b�6���.��p=o�|}dHu��nm1fje#dH|1|}f�m
��f�m.yr�?o�k�d��nm1fje#dH|1|}y�gnk?otg�u�gndHlnm5otqÌgndx��v&fhm}�j|H�3ÓSg¥Ý6¿}¯M®��/�	³§®#¿}¯Hä�±xÂj¿}¯����=otkhdH|UÆ�ÆhÔ&�jÆ�Æ�Ñ=�=ÈMì�ì�Ñ=�

Å ÑtÍ��=� �D� (»q{ujm}dMujk�d?otg�u )�� 
��Ì¨Alj�5e5sny�g=kh|H��cAcA��å�å� 3o�s=o�m1unv6o�m}d�yr�?�nqrdx�?dxgF�1ot�}yrf�g¤ft�»�1snd?p=o�e5�z�nm1f���o��
kho��1y�fhg!o�q�khf�m1y½�1sn�æl=|¢yrgnk?m1dHe#fhgji=khlnm1o�pnqrd�~b�&����|H��ÓSg	Ý6¿1¯H®5±5±5â�³�°FÃtÁ�¯���²�Ûn±)�
	�	�	0�9¯t¿/¸�â1�»¯�°��#±#¿1±#°�®1±
¯�°2�»¯t¶A·�Âj²�¾t²´³§¯t°K¾�¸3�/°�²�±x¸�¸à³½ÃF±#°�®1±x��ÈMì�ì�Ê=�

Å Ë�Í�~&� (�q�yrd��4�»¯�°�®1±S·K²«³§¯�° ±x²	¿5#±M¾�¸à³{Áx¾�²«³§¯�° â6" Âj° Á5º�Á/²87±#¶�±QÂj²´³�¸½³{Á#¾t°=²¥âh±/ÁØ¿5#±#Áx±5¾�Â�¹�â�±×°�±#Âj¿1¯�°K±#Á9·=¯�Âj¿
¸�" ³§â�±x°=²«³ á&®5¾�²«³§¯�°µ±#²&¸�¾¬®5¾�¿1¾�®x²9#±x¿/³{Áx¾�²«³§¯�°;:<7¾¬ã5¯�¿}â¬âh±+Áx¾t²�±x¸�¸à³�²S±/Á=:&â�±+Á/³½Ãt°�¾�Â�¹�²´¿}¾t°nÁ/³�²S¯�³�¿}±#Á+âh±+²«º1·n±+Á/³ >Õ±xÀ
¶?±x°=²«�J�»s=ªë�1sndH|}y{|x�M
3�6Ð (A�nÄ�gnyrw�dxm5|}y½�;�d�u�; '�m1q,�dHotg�|x�KÈHìhìFËz�

Å ÇtÍ����b~ndxm1m1l=exexy´�*ß?�/�@	$A�¾	ÜbÝ�Þ�ß ³�¶A·�¸�±#¶�±x°=²S¾�²«³§¯�°�¯���¾_Áx±x¸ �5À¢¾�âh¾1·�²´³�°zÃÙ¾�°�â_Áx®5¾�¸r¾�ãx¸�±_®5¯�°�°K±5®#²«³§¯�°�³{Á/²
°K±x²´è�¯t¿}é��»��s=ªë�}s=dH|}yr|H�nÄAgnyrw�dHm1|}y����¬ft��Ð6otqry½��fhm}g=yro=�KÈMì�ì�Ê=�

Å ìtÍ )��b��y�m5otl��CB�Â9·=¾�¿1¾�¸�¸�#±x¸à³{Á/¶?±¥â�±#Á�¶?¯MâD7±x¸�±#Á�®5¯�°�°K±1¹�³§¯t°=°�³{Á5²S±#ÁE7¾_¸�±xÂj¿�³�¶�·K¸r¾�°=²S¾�²«³§¯�°*·=¾�¿}¾t¸�¸,7±x¸�±#�µ�»s�ª
�}sndM|¢y{|x� (�å 7 
��hf�g��ÌÈMì�ìhìn�

È�©



Å�ÈHÔtÍ )�����yrm5otlµotg=u*�����Uy{|}|}dxm5otg�uÌ��'�gj��qry�gnd�o�m}y��}sn�?dx�}y{e£p�o�|}dHu_m1dx�=m}fhk�m5ot�?��otpnqrd�s=o�m1ujvUotm1d�yr�?�nqrdx�?dxgj�
�1o��1y�fhg;ft�.��l=q½�1y�q{o���dHm���dHm1exdx�j�1m}fhg;p=o�e5�F���nm1f��=o�kho��1y�fhg��¬ÓSgQÜ�³ �5²�ÛÙ³�°�²�±x¿/°K¾t²´³§¯t°K¾t¸U®5¯�°��#±#¿1±#°�®1±9¯t°2�	³�À
®#¿}¯M±x¸�±5®#²«¿}¯�°�³§®/Á5�#¯�¿Uä�±xÂj¿}¾�¸jä�±x²´è�¯t¿}é�Á+¾�°�â�Ü�Â����xº���º�Á/²S±#¶£ÁAÀ��	³§®x¿}¯xä£±#Âj¿1¯ " �����j�=otkhdH|�ÈHÑ�Ç��KÈ�ËtÉj��Ó ( (
(
Ð&f��?�nlj�1dxm 7 fje#yrd#�����»m1dH|1|x��ÈMì�ì�Ñ=�

Å�È�ÈxÍ�'�� 7 o�qro��nlnm5on�z¼;�=��|}e5szv.yrg=uÌ�jotg�u '£�j¼_o�yr|1e5s¬pKdxm1k�dxmM�3� �§oh|��.~b�&���¡y��?�nqrdx�?dHgh�5o��1y�fhg!f��3o�khdxgndHm1o�q
�nlnm1��fF|¢d�gndHlnm}fhg��bÓSg¥Ý6¿}¯M®(��ÜbÝ��J��ÈHìhìtÊ��

Å�ÈM©�Í	�?� 7 yrl��8'£�hc.f��je5snf�vAunsFl=m}�h��o�g=u����
�+o�y�q{o��1s���ª�dx�j�1sj�S|¢yrÏxd.�1m1ohujdxf���|���fhm»gndHlnm1o�q=e#fh�?�nlj�1ot�}yrf�g��%�
	 	�	
-j¿}¾t°nÁ �J¯�° �»¯�¶�·KÂj²S±#¿5Á/�nÊFÔ=��È�©��# �ÈHÊhÔh©&�KÈHÊ=ÈM©n�jÈHìhìnÈ��

ÈMÆ


