
���������	�
�	�
�����������������������������
�	��� ���"!�����#$�%��#$���&�������
!'��()�*!'�
#+�	�
���,���.-/!'�%��01����(

243/57678)9;:=<?>@8*<A5
B$CADFE/GIHKJLDNMKOQPSR
HKDFJ$TQU%V@RXWYW[Z]\'G

^A_$`badcfehgjik`mlKc$_
249/nQ<Aopnp6rq/5r9�s�9
sp67npt)9
u)<A8)sftS8)94v[9/o�spv'9wq/np67xm9
vS57t)sf5y<Aopzm9
uY{ tS8|npo
<?xb<A675)sptSof5r9
q?<A5rq/tS5)uS945y<=o�9wspnpop6rq/np6r}b8
9/8�~]o
<A8)�?<A6rs?�)�j{N9X�kvSo�9ws�s�6r}b8�uS9�5y<�o�9wspnpop6rq/np6r}b8+�	�dtS6+s�9�~K<A67n�8)}bn
<A�|��9/8dn?�	��<A6rs�v*<bs�9X�Sq/57t)sp67xm9/��9/8@n?�
v*<Ao��w�X�k���%�w�/�@�r�X���X�*�49/n��[���w�S�/��<&5y<�v*<Aopnp6rq/tS5y<Aop67n�3�uS9�xm3/�S6rq/tS5r9/o�5r9�s
9/8)s�uS9�uS9/t���~L<b�w}b8)s�u�6rs��
np678)q/n�9ws��d��<A8)sjtS8)9%vS�So
<bs�9��@5K{ 67n�9/� o�9wspnpop6rq/np6¡~¢uS3wq/5r9/8)q
�)9=tS8)9%vSo�3wsptSvSv[}�sp67np6r}b8 �@tS6	qw}bopo�9ws�v'}b8)u £�5y<
uS3/8)}bn
<Anp6r}b8�uS9=5y<�vS�So
<bs�9=s
<A8)shqw9/nh67n�9/�&�dn
<A8)u�6rs4�@t)9�5K{ 678�~L}bop��<Anp6r}b8�<bs
s�9/opn�3w9�v[}bopn�9�5y<;o�9wspnpop6rq/np6r}b8
9/8�n
<A8@n=�@t)9¤n�9/575r9��)¥=678)sp6K�+¦�§?<m¨4vSo�3wsptSvSv[}�s�9�¦�§/©	¨
9/n=<bs
s�9/opn�9�¦�§wq�¨¤ª
¦�§�¨«<��%¬k9/tS5r9"�Y67576$<|9/t�tS8&v[}�spn�9��
©+���+67576$<|9/t�tS8&v[}�spn�9��
q��%¬@6$�dt)9/5r�@t+{ tS8­<�9/t&tS8�v[}�spn�9��Sq�{N9wspn%�+67576¢9/n�v'9/o�s
}b8S8)9;uY{F<AtSnpo�9��
® }bt)sh8)}bt)sj678@n�3/o�9ws�s�}b8)s46rq/6'<At ��}kuS¯/5r9=uS9=°±<An�s4:%}k}bnp�±¦�²N:=}@}bnp�+�Y§?³�´�µA¶·�	²N:%}k}bnp�+�Y§?³�³�¸A¶¹¨X�d�@tS6

vSo�}bv[}�s�9�tS8ºvSop678)q/67v'9|uY{ 678@n�9/opvSo�3/n
<Anp6r}b8»u�t±~L}@q/t)s��	9/8¼s�9�v[9/8)q��*<A8dn"8)}bn
<A�|��9/8dn�s�tSo|½��)��¾�¦¹67n�9/�
uS9&o�9wspnpop6rq/np6r}b8¿9/8¿<A8Sz�5y<A6rs��jqw}b8)sp6ruS3/o�3&u)<A8)s�5y<º5767npn�3/o
<AnptSo�9±qw}b�|��9�s�9/8)sp67©S5r9­<AtÀ~]}kq/t)sÁ¨X��¥=vSo�¯ws
<?xm}b67o=vSo�3ws
9/8dn�3;5r9"��}@uS¯/5r9"zm3/8)3/o
<A5
¦]s
9wq/np6r}b8Â§�¨X�)8)}bt)s=xm9/opo�}b8)s�qw}b�|��9/8dn�s?{N9/8�s�9/opxk67o=u)<A8)s%8)}bnpo�9
q?<A5rq/tS5[uS9=5y<;o�9wspnpop6rq/np6r}b8�9/n45r9ws4��}@u�6¡Ã*q?<Anp6r}b8)s�£">�<AvSv'}bopn�9/o�¦]s�9wq/np6r}b8&¸m¨X� ® }bt)s
3/xm}k�dt)9/o�}b8)s
9/8�Ã)8
8)}bnpo�9�v[}b678dn�uS9 xkt)9�qw}b8)qw9/op8*<A8dn�5r9 ~L}kq/t)s?�$�@tS6�s�9�u�6rspnp678Sz�t)9�uS9�qw9/57tS6�uS9�:%}k}bnp�+�f9/n|�dt)9/5r�@t)9ws
u�6rs�np678)q/np6r}b8)s%9/8dnpo�9�<A8Sz�5y<A6rs%9/n�~]o
<A8)�?<A6rs��@tS6Yxm}b8dn=uS9/xm}b67o=Ä/npo�9�npo
<A67n�3w9ws�¦]s�9wq/np6r}b8±Åm¨X�
Æ Ç c�eQÈ	ÉKÊ
® }bn�}b8)s1n�}btSn�uY{F<A©'}bo�u��@t)9h°º<An�sf:%}k}bnp��v[}�spnptS5r94uS9/t���u�67��9/8)sp6r}b8)s�uS94s�9/8)s
ªAtS8)9�ËÌ}bo�u�678*<A67o�9XÍ;¦p½bÎXÏ
Ð�Ñ �	Ò�ÎÁ¾��?�X��Òb�*� ÑLÓ=Ô Òb�Õ�S�/�d8)}bn�3w9

|| ||o
¨X��9/nQtS8)94ËK~L}kq?<A5r9XÍ�¦ÕÖw½ Ó �@���w�/�|Ò��*� Ñ]Ó=Ô Ò����)�/�m8)}bn�3w9

|| ||f
¨X�m×1}btSo

tS8)9�vS�So
<bs�9�<wxm9wq tS8Â3/5r3/��9/8@n�~L}kq?<A576rs�3�v*<Aopnp6rq/tS576r9/o?�15y<�x�<A5r9/tSo�~]}kq?<A5r9�qw}bopo�9wspv[}b8)u«£&5K{N9/8)s�9/��©S5r9
uS9ws"vSo�}bv'}�s�67np6r}b8)s"}b©Sn�9/8dt)9ws�£�v*<Aopnp67o�uS9|5y<�x�<A5r9/tSo�}bo�u�678*<A67o�9��¢u)<A8)s"5y<b�dt)9/575r9�5K{N3/5r3/��9/8dn�~]}kq?<A576rs�3
9ws�n�o�9/�|vS5y<bqw3�v*<Ao�tS8)9�x�<Aop6y<A©S5r9��)¥=678)sp6K��v'}btSo�5y<�vS�So
<bs
9�¦L¸�<m¨X�S5y<�x�<A5r9/tSo%}bo�u�678*<A67o�9;qw}bopo�9wspv[}b8)u�£
¦L¸A©	¨X�)n
<A8)u�6rs��dt)9;5y<�xb<A5r9/tSo�~L}kq?<A5r9�9wspn�5K{N9/8)s�9/�"©S5r9�uS9ws%<A57n�9/op8*<Anp67xm9ws�¦L¸bq�¨X�
¦L¸m¨«<��Ø²

S Ù 9/8 F

9ws�n�xm9/8dt�¶
©+�

||S||o =
xm9/8S67o�¦¹©	¨

q��
||S||f = Ú xm9/8S67o�¦¹5767576Û¨X�)xm9/8S67o�¦�Üp}d¨X�Sxm9/8S67o�¦¹Ý?}k9�¨X�7�7�7�ÕÞ

�¢<�o�9/vSo�3ws�9/8@n
<Anp6r}b8­uS9�½b�*��¾�qw}b�"©S678)3�<wxm9wq�tS8�ß�×à¦LÅm¨�9wspn�5y<�sptS67x�<A8dn�9�ª
¦LÅm¨«<��Ø²

S

°±<Aop>�}b8S57>�ß�×f¶
©+�

∀P [[P ∈ C ∧ P (m) → P = ||V P ||o]]

×$}btSo�n�}btSn�9;vSo�}bvSop6r3/n�3
P
~K<A6rs
<A8dn=v*<Aopnp6r9"uS9"5K{N9/8)s�9/�"©S5r9

C
�)9/n�s?{F<AvSvS576r�@t*<A8dn�£

m
¦]°º<Aop>S¨X�

P9ws�n�3/zd<A5r9�£­5y<&x�<A5r9/tSo|}bo�u�678*<A67o�9�u�t«ß�×1�f�Q{N9/8)s�9/�"©S5r9
C
9wspn�5K{N9/8)s�9/��©S5r9��dtS6�s�9/opn�uS9�uS}b��<A678)9

uS9º�@t*<A8dnp6¡Ã*q?<Anp6r}b8à£Â5K{N}bv[3/o
<An�9/tSo¼áj675�9wspn�6ruS9/8dnp6¡Ã*3�9/8âv*<Aopnp6r9±v*<Ao�5r9­~]}kq/t)s�9/n�9/8ãv*<Aopnp6r9ºv*<Ao



5y<&vSo
<Az���<Anp6r�dt)9�� �12�{N9wspn"v[}btSo��dt)}b6K�1:%}k}bnp�¼678)sp6rs�n�9�sptSo�5r9|~K<A67n"�dt)9�qw9/n�9/8)s�9/��©S5r9�9wspn;tS8Âs
}bt)s��
9/8)s�9/��©S5r9�uS9�5y<ºx�<A5r9/tSo|~L}@q?<A5r9�u�t ß�×1�Q9wspn Ñ � Ó �Õ�@��u)<A8)s�5K{N9/8)s�9/�"©S5r9­uS9ws�<A57n�9/op8*<Anp67xm9ws?�h9/n�8)}b8
v*<Ao�~K<A67n�9/��9/8dn=6ruS9/8dnp6r�@t)9�£�57tS6jª

C ⊆ ||V P ||f
�

�$<;v*<Aopnp6r9�u�t�s�9/8)s�¦LÅA©	¨huS}b8S8)3w9=v*<Ao
:%}k}bnp��qw}bopo�9wspv'}b8)u�£�5K{F<bs�s�9/opnp6r}b8�uS9�5y<;vS�So
<bs
9�¦LÅ�<m¨=á@5y<
~L}bop�"tS5y<Anp6r}b8ºuS9"5y<�v*<Aopnp6r9"vSo�3ws�tSvSv'}�s�3w9"8+{N9wspn�v*<bs%��9/8@np6r}b8S8)3w9�9X��vS576rq/67n�9/��9/8dn¤��<A6rs�qw}bopo�9wspv[}b8)u
£±5y<ºx�<A5r9/tSo�}bo�u�678*<A67o�9­u�tÀvSo�3wu�6rq?<An <bs�s�}kq/6r3w9&£�qw9/575r9&uS9&5K{F<Aopz�tS��9/8dnºª

||V P ||o(m)
�Q��<A8)s�s�}b8

o�3wsptS��3"uS9�5y<�np�)3w}bop6r9"uS9ws�<A57n�9/op8*<Anp67xm9ws?�1² xm}b8��=9/t)sp678Szm9/o?�¢§?³�³�´A¶+~K<A67n%�dt*<A8@n�£�57tS6¢��9/8dnp6r}b8ºuS9�5y<
vSo�3wsptSvSv[}�sp67np6r}b8��@tS6¢<AvSv*<Ao
<��rn�<At���q��bn�3ws�uS9�5K{F<bs
s�9/opnp6r}b8Â¦]9/8��
	��
�;6rq/6Û¨�ª
¦��@¨

||onlyV P ||o = λx[||VP||o(x) & ∀P ∈ ||V P ||f [P (x) → P = ||V P ||o]] �
� ����� É·l·i��'`mlKc$_
¥%Ã)8|uS9
xm}b67o�5r9ho�3ws�tS57n
<Anju�t�npo
<A67n�9/��9/8dn?�d9/nQu)<A8)sQ5y<%��9ws�tSo�9�}���qw9�uS9/op8S6r9/of~]}b8)q/np6r}b8S8)9��@t*<bsp67��9/8@n
uS9�5y<���Ä/��9Q��<A8S6r¯/o�9hv'}btSo+5r9�~¹o
<A8)�?<A6rs19/n+5K{F<A8Sz�5y<A6rs?��8)}bt)s¢vSo�}bv[}�s�}b8)s+tS8�9X��9/�|vS5r9hsptSo¢uS9ws¢uS}b8S8)3w9ws
u�t�~]o
<A8)�?<A6rs�¦Lµm¨X�S3w�@tS67xb<A5r9/8@n�9ws�£�qw9/575r9ws%vSo�}bv'}�s
3w9ws�v*<Ao%:%}k}bnp�&9/8�<A8Sz�5y<A6rs"ª
¦Lµm¨»<����'}k3|²

V P

<�s�9/tS5r9/��9/8@n�²
V P

vSo�3ws�9/8@n�3 Ù 9/8 F

£��Y67576¡¶7¶·�
©+�

∀P [[P ∈ {λx[pres(x, y, l)] | y ∈ E} ∧ P (z) → P = λx[pres(x, b, l)]]] ¦L£�5y<�:%}k}bnp�	¨
q��

pres(z, b, l) & ∀P ∈ {λx [pres(x, y, l)] | y ∈ E}[P (z) → P = λx[pres(x, b, l)]]¦¹o�9/vSop6rs�v*<Ao%xm}b8��=9/t)sp678Szm9/o�ª)< Ü�}btSn%uS9;5y<�vSo�3wsptSvSv'}�s�67np6r}b8	¨
® }bn�}b8)s�5y<¼vSo�3ws�9/8)qw9�uS9&5K{N9/8)s�9/�"©S5r9

E
<At)�@t)9/5�<AvSv*<Aopnp6r9/8@n�5y<¼xb<Aop6y<A©S5r9

y
���·5�o�9/z�o�}btSv[9&5r9ws

<A57n�9/op8*<Anp67xm9ws�uS9&5K{N3/5r3/��9/8@n�~L}kq?<A576rs�3Â¦ Ú�� ½A� ��Òb�k���"!#!�!7ÞA¨X�Q9/n�9wspn�q?<Ao
<bq/n�3/op6rs�3�v*<Ao 5r9�nÌ>@v[9�uS9­qw9ws<A57n�9/op8*<Anp67xm9ws?��6ruS9/8@np6r�dt)9�<At nÌ>@v[9¤uS9�5K{N3/5r3/��9/8dn�~L}@q?<A576rs
3��[¦¹6rq/6K�
E
o�9/z�o�}btSv[9�<A678)sp6+uS9ws
3/5r3/��9/8dn�s=uS9

nÌ>@v[9
〈e〉
¨X�

¥ãv*<Aopnp67o
uY{ tS8)9�vS�So
<bs�9�}���5r9�~]}kq/t)sj9ws�nQo�9/v'3/o�3��k:%}k}bnp��vSo�}bv[}�s�9%uS}b8)q%tS8)9%o�9/vSo�3ws
9/8dn
<Anp6r}b8�uS9
5y<�o�9wspnpop6rq/np6r}b8«¦LµA©	¨�s
<A8)s�~L<A67o�9���9/8@np6r}b8­uS9�5y<|vSo�3wsptSvSv'}�s�67np6r}b8+�*qw}b8dnpo
<A67o�9/��9/8@n;£�xm}b8$�=9/t)s�678Szm9/o
�@tS6Q5K{F< Üp}btSn�9�<At ��}kuS¯/5r9�uS9�s�}b8 vSo�3wuS3wqw9ws
s�9/tSo ¦Lµbq�¨X�19/8¼5K{ 678dnpo�}ku�tS6rs
<A8@n�s�tSo"5r9|��Ä/��9�vS5y<A8Â�@t)9
5K{F<bs�s
9/opnp6r}b8+�¢5r9ws�uS9/t�� 678�~L}bop��<Anp6r}b8)s|s�9/tS5r9/��9/8dn�576r3w9ws�v*<Ao

&
�f249/npn�9�u�6&%[3/o�9/8)qw9�9/8dnpo�9�:=}@}bnp�»9/n

xm}b8'��9/t)sp678Szm9/o�qw}b8)qw9/op8*<A8dn�5y<�vSo�3ws�tSvSv'}�sp67np6r}b8�8+{F<AvSv*<Ao
<��rn%n�}btSn�9X~]}b6rs
v*<bs�qw}b�|��9�~L}b8)u)<A��9/8dn
<A5r9
u)<A8)s�5y<���9ws�tSo�9;}��&xm}b8$��9/t)sp678Szm9/o�8)9�5K{N9X��vS5r}b67n�9�v*<bs?�

(=o?�f8)}bt)s�8)}bt)s�678)s�q/op67xm}b8)s�u)<A8)s�5y<±npo
<bu�67np6r}b8 s�9/5r}b8«5y<b�@t)9/575r9�675�9wspn�vSo�3X~]3/o
<A©S5r9�uS9 s
3/v*<Ao�9/o
5r9­vSo�3wsptSvSv[}�s�3­u�tãv[}�s�3­< Ã)8�uS9­�|6r9/t�� o�9/8)u�o�9ºqw}b�|vSn�9±uS9ws�vSo�}b©S5r¯/��9ws�576r3ws�£¼5y< vSo�}AÜp9wq/np6r}b8
uS9ws"vSo�3wsptSvSv'}�s�67np6r}b8)s�¦�²*);<AopnpnptS8)9/8º<A8)u&×19/n�9/o�s?�¢§?³,+b³ ¶·�h² xb<A8�uS9/o=¬�<A8)u�n?�$§?³�³�¸A¶·�j²*);<A�|v+�	¸.-.-�§/¶¹¨X�
/ o
<bu�67np6r}b8S8)9/575r9/��9/8dn?�1sp6ftS8)9�vS�So
<bs�9|×$�Y�@tS6fvSo�3wsptSvSv[}�s�9�¬'�[9wspn�9/8)q��
0bs�s�3w9�u)<A8)s¤tS8)9�vS�So
<bs�921��
<A5r}bo�s31 vSo�3wsptSvSv[}�s�9/o
<Â¬'�4(=o qw9�8+{N9wspn�v*<bs�n�}btbÜ�}btSo�s�5r9&q?<bs?�jqw9/opn
<A678)s�qw}b8@n�9X�kn�9ws�©S5r}@�@t)9/8dn�5y<
vSo�3wsptSvSv[}�sp67np6r}b8��@tS6K�*©S6r9/8��@t)9�xm3/�S6rq/tS5r3w9�v*<Ao�5y<�vS�So
<bs�9�9/8)q��
0bs�s
3w9��[8)9"5K{N9wspn¤v*<bs�v*<Ao¤5y<�vS�So
<bs�9
9/8)q
�
0bs�s
<A8dn�9�¦�²*);<AopnpnptS8)9/8+�¢§?³,+bÅA¶¹¨X���+9¤npo
<A67n�9/��9/8@n%uS9¤5K{ 678�~]}bop��<Anp6r}b8�vSo�3wsptSvSv'}�s
3w9�uY{ tS8)9¤vS�So
<bs�9
9wspn�uS}b8)q�s�}btS�|6rs�£&uS9ws�qw}b8dnpo
<A678@n�9ws|�dtS6Q57tS64s�}b8dn�vSo�}bvSo�9ws�9/n�s�9�~K<A67n�9/8Â576r9/8»<?xm9wq�5r9�qw}b8dn�9X��n�9
<?xb<A8@n?�A<At���}b678)sf<AtSn
<A8@n��dt+{F<?xm9wqj5K{F<bs�s
9/opnp6r}b8��@tS6d5K{F<bqwqw}b�|v*<Az�8)9��m2�{N9wspn19/8�qw9/5y<%�dt)9j5r9ws$spnpopt)q/nptSo�9ws
©S67v*<Aopnp67n�9ws
o�3/v[}b8)uS9/8dn��|6r9/t����dt)9�5r9ws�<AtSnpo�9ws�£"qw9¤�@t)9¤uS9/��<A8)uS9�qw9�npo
<A67n�9/��9/8@n"ªk<?xm}b67o�tS8&<bqwqw¯ws
u�67o�9wq/n=£�5y<|vSo�3wsptSvSv'}�s�67np6r}b8+�
¬k9/5r}b8¿5y<ºnp�)3w}bop6r9±uS9�:%}k}bnp�+��n�}btSn 3/5r3/��9/8dn�<ºtS8¿s�9/8)s�}bo�u�678*<A67o�9­9/n�tS8¿s�9/8)s�~]}kq?<A5K� ® }bt)s

vSo�}bv[}�s�}b8)s�uY{F< Ü�}btSn�9/o¤tS8)9�npo�}b6rsp6r¯/��9�v*<Aopnp6r9�uS9�s�9/8)s¤< Ã)8±uS9���9/npnpo�9�9/8±3/xk6ruS9/8)qw9"5K{F<AvSv[}bopn�vSo�3X�
sptSvSv[}�sp67np6r}b8)9/5K�A��<A8)s$uS9h8)}b�"©So�9/t���q?<bs?��qw9/npn�9
u�67��9/8)sp6r}b8�s�9/o
<%x@6ruS9=á 9/575r9jv'9/op��9/npnpo
<�9/8�o�9/xb<A8)q
�)9
5 \'G76 R 8�GIH:9�GIM�;�G4HKO7<=6FGIH�6FG�J�8 H:>@?�6BA79�G�JC;,D DFCwMKGIHKJLG7EÌMKDF>ÁCG; G4JLG�CAJIH�JLKNM�OPK QSRTM�OFRTUIRTV�WYX[Z@V7\L]�^_RTW`W#RaV�Mcb&W#ddZ�6*CeD RHKDFG�Cgf7R
DNMh;,D RNi MLHKG=jBjBj�>ÁH¢DB6�Rk;l>ÁH:9�D`j VkRm8�H·R@<=9�R�MKDFnci GfDFCwMKGIHKE?D GIC?Mpo4E�G�CADFE/GpRNig8.>@i HLE7>ÁC?MLH·R
DFC�;�HKGq6`D G�C JLG79m?�6 G

C
jr VkRhHKGS6�R�MKDB>XCs;�D DFC�ES6Fi JLDB>XC"t7GIMY;l>XC�Eu6�RI;�DFJ]MKD C�EIMKDB>XC�vYGIC?MLHKG

C
GÌM

||V P ||f
C�D GIJ]MY8ARÁJL9�G�CwMKDB>XC CAO�G=j



uS9j��9/npnpo�9h9/8�3/xk6ruS9/8)qw9j5y<%uS}btS©S5r9hqw}b8@npop67©StSnp6r}b8�uY{ tS8�67n�9/� uS3wq/5r9/8)q��)9/tSo�uS9hvSo�3wsptSvSv'}�s�67np6r}b8+� ×1}btSo
²r½��)��¾��P�$¶+8)}bt)s�<wxm}b8)s"ª
¦��m¨���� }b8S57>�ß¤×����

o = ∀P ∈ ||V P ||f [P (x) → P = ||V P ||o]]��� }b8S57> ß¤×����
f = �
	��� }b8S57> ß¤×����
psp = ||V P ||o

/ <A8)u�6rs%�@t)9¤v[}btSo�5r9¤ß�×¿s�9/tS5Q² �	Î
�Á�w�/�*�����=�/�
F ��� Ñ � Ñ ¶·�k8)}bt)s=<?xm}b8)s"ª

¦:+�¨���� ß�×����
o = λx[pres(x, b, l)]��� ß�×����
f = {λx[pres(x, y, l)]|y ∈ E}��� ß�×����
psp = �

¥%t�~]tSo�9/n=£���9wsptSo�9"uS9ws�qw}b�"©S678*<A6rs�}b8)s��)5y<�x�<A5r9/tSo%}bo�u�678*<A67o�9�x�<|Ä/npo�9�678)q/o�3/��9/8@n�3w9"sp>�spn�3/��< �
np6r�@t)9/��9/8dn?�+n
<A8)u�6rs;�dt)9�5r9ws�x�<A5r9/tSo�s�~L}@q?<A5r9|9/n¤vSo�3wsptSvSv[}�sp67np6r}b8S8)9/575r9�v[}btSopo�}b8dn"o�9wspn�9/o¤5r9ws���Ä/��9ws
uY{ tS8)9%3/n
<Av'9%£�tS8)9%<AtSnpo�9%sp6S5r9�8)}btSxm9/5*3/5r3/��9/8dn
qw}b�"©S678)3%8+{N9wspnQv*<bs�~L}kq?<A576rs�3�}bt�8+{N9wspnQv*<bsjvSo�3wsptSv��
v[}�sp67np6r}b8S8)9/5K�'¥ 5y<|Ã)8ºu�t±npo
<A67n�9/��9/8dn?�'tS8)9"vS�So
<bs
9

S
<AtSo
<�uS}b8)q�s�9ws=npo�}b6rs%x�<A5r9/tSo�s�678)spn
<A8)q/6r3w9ws�ª

||S||o
¦¹5y<%xb<A5r9/tSof}bo�u�678*<A67o�9��A5K{F<bs�s�9/opnp6r}b8	¨X�

||S||f
¦¹5y<�x�<A5r9/tSo¢~L}kq?<A5r9�¨+9/n

||S||psp
¦¹5y<%vSo�3wsptSvSv[}�sp67np6r}b8	¨X�

�$<|vSo�3wsptSvSv[}�sp67np6r}b8º9wspn=<A678)sp6f<bqwqw9ws�sp67©S5r9��'q?<Ao
<bq/n�¯/o�9"vSop67��}bo�u�6y<A5f5r}bo�s%uS9"5y<|vSo�}AÜp9wq/np6r}b8±}bt­��Ä/��9
vS57t)s=sp67�|vS5r9/��9/8dn�5r}bo�s%uS9;5y<�ÜIt)s�np6¡Ã*q?<Anp6r}b8��m�)�Q{ 678dn�3/o�Ä/n¤uS9"qw9/npn�9"9X�kn�9/8)sp6r}b8±u�t&��}kuS¯/5r9;uS9":=}@}bnp�
<?xm9wq�tS8)9�u�67��9/8)s�6r}b8 vSo�3wsptSvSv[}�sp67np6r}b8S8)9/575r9 9wspn;�dt+{N9/575r9�s?{F<AvSvStS6r9�sptSo"5r9ws"uS9/t��¼u�67��9/8)sp6r}b8)s"uS3IÜ�£
vSo�}bv[}�s�3w9ws?�[5r9ws¤5y<A6rs
s
<A8dn;n�}btSn�9X~L}b6rs"<bqwqw9ws�s�67©S5r9ws;9/575r9ws;<At)s�sp6K�Yu�6rspv[}b8S67©S5r9ws�5r}bo�s��@t)9�5r9ws¤npo
<A67n�9/��9/8dn�s
5r9¤8)3wqw9ws
sp67n�9/8dn?�
� � c����ãÊ*_$`.�YlKamÊ��
¬@6$qw9/npn�9;9X�kn�9/8)s�6r}b8�uS9;:%}k}bnp��8)9�v*<Ao
<��rn�v*<bs%v'}�s
9/o�uS9�vSo�}b©S5r¯/��9ws%��< Üp9/tSo�s?�S675[~K<AtSn�67�|v[3/o
<Anp67xm9X�
��9/8@n�8)}bn�9/o��dt)9�n�}btSn�9�qw9/npn�9;<A8*<A57>�s�9�o�9/v'}�s�9�sptSo
5r9=~L<A67n��@t)9|½b�)�Õ¾=9wspn�9/8dxk6rs
<Azm3�qw}b�|��9�tS8�67n�9/�
s
9/8)sp67©S5r9�<At ~L}kq/t)s?�fvSop678)q/67v'9­5y<Aopzm9/��9/8dn�<bu��|6rs�u)<A8)s�5y<º5767npn�3/o
<AnptSo�9��h©S6r9/8¿�@t+{ 675�<A67n�3/n�3�o�9/�|6rs
9/8ã�dt)9ws�np6r}b8 v*<Ao±¦�² ßj<A575ru�tSxk6$<A8)u �[<bq
�*<Ao�s��k6K�+§?³�³���¶¹¨X�j¥ 5r9/tSo�sptS67n�9��j9/n 9/8¿qw9&�@tS6=qw}b8)qw9/op8)9­5r9
~]o
<A8)�?<A6rs?��8)}bt)s%<?xm}b8)s���}b8dnpo�3�¦�² �¤9/8)u�o�}bn�<A8)u�:�<w>k8*<A5K�*¸.-.-���¶¹¨4�@t)9�qw9/npn�9;np�)3w}bop6r9�uS9¤5y<�s�9/8)sp67©S675¡�
67n�3�<At�~L}kq/t)sf8)94~]}b8)q/np6r}b8S8)9�v*<bs��"!�8�9=%[9/n?��s�6S5y<¤s�3/��<A8dnp6r�@t)9�uS9
5K{F<bu�xm9/op©[9�8)3wqw9ws�sp67n�9
tS8�9/8)s�9/��©S5r9
uY{F<A57n�9/op8*<Anp67xm9ws��+qw9/n�9/8)s�9/�"©S5r9|8+{N9ws�n�v*<bs;<AtSn�}b��<Anp6r�@t)9/��9/8dn�qw9/57tS6QuS}b8S8)3�v*<Ao¤5r9"~L}kq/t)s�¦]9/8±n
<A8@n
�@t+{ 678�~L}bop��<Anp6r}b8 8)}btSxm9/575r9 u)<A8)s;5y<�vS�So
<bs
9�¨X�+��Ä/��9�s�6Qqw9/5y<�v[9/tSn�Ä/npo�9|5r9�q?<bs"qw}b�|��9�9/8ã¦L´m¨�}��
5K{F<bu�xm9/op©[9�v[}bopn�9;sptSo�5r9�qw}b8)spnp67npt*<A8@n�~L}@q?<A576rs
3��dtS6Yo�3/v[}b8)u�£�tS8)9��@t)9wspnp6r}b8 ª
¦L´m¨ � (��­¥%8)}bt)q#��< �Kn��·9/575r9;o�9/8)qw}b8dnpo�3"uS9ws�<Aopzm9/8dnp678)s%$

� !�575r9"<|s�9/tS5r9/��9/8@n%o�9/8)qw}b8@npo�3"uS9ws%<Aopzm9/8@np678)s�²N9/8�qw}btSo�s%uS9���<Anp��¶·�
249hq?<bsfuS9jÃ)z�tSo�9h8+{N9ws�nfqw9/v[9/8)u)<A8dnfv*<bs15r94s�9/tS5K��5r9ws�<A57n�9/op8*<Anp67xm9ws�v[9/tSxm9/8dnfnpo�¯ws1©S6r9/8�<AvSv*<Ao
<��rnpo�9

u)<A8)s15r94qw}b8dn�9X��n�9��b5y<%s�67npt*<Anp6r}b8�uY{N3/8)}b8)q/6y<Anp6r}b8+��9/n�q��b�Q{F<Aopz�tS��9/8@nQuS9��?�X�k�7�X���X�	��8+{N9wspnf<A5r}bo�s1v*<bs1tS8
3/5r9/��9/8@n%8)}btSxm9?<AtÂ¦Û~L}kq/t)sÁ¨49/n=<AvSv*<Aopnp6r9/8dn¤£�5K{N9/8)s�9/�"©S5r9�uY{F<A57n�9/op8*<Anp67xm9ws=uS}b8S8)3"vSo�3wqw3wuS9/�|��9/8dn�ª
¦L³m¨ � 249/npn�9�<A8S8)3w9���¥=8)}bt)q
��<wx�<A67n1tS8�qw}btSo�s�uS94spn
<Anp6rspnp6r�@t)9ws?�AtS8�qw}btSo�s�uS94��<Anp�|9/n$tS8|uS9hvS�S675r}S�

�Ì5Qv*<Ao
<��rn��dt+{ 675�>¼<wx�<A67n;©[9?<At)qw}btSvÂuY{N3/npt)u�6y<A8@n�s�uY{N¥=��3/op6r�@t)9�u�t»¬@t)uY��&d9�q/o�}b6rs"�@t+{N9/575r9�<
o�9/8)qw}b8@npo�3�uS9ws=<Aopzm9/8dnp678)s�u)<A8)s�qw9ws�qw}btSo�s?�7�7�

')( D+*p>�>ÁM-,/.�CAD	E >XC101G7i JLD C�<XGIHhCAG 8�HKO7E�DFJLG�6`D DF; G�CwMKDNMKOa; G E�GIMLMKG�EÁR@6FG7i�Hko E�G�C D EXGpR@i ;,D R
CbRN632�JLG=j541C"8�G7i MjJ[i�876
8.>ÁJLGIHCn�ieD G76B6FG4HKG�J]MKG46 R�99879�G�n�iAG�8.>=i�Hq6FG;:fP'8�iADFJ:n�iAG�Z@V�O <jCeD G�J]MC8ARÁJuf >�EpR@6FDFJLO=.kGIMQRÁDFC JLD ; G4J[i DNMKG
R@i?>�6 ;�G�JES>=9m? DFCbRÁDFJ[>ÁCAJ7j@ 41C�G�CwMKG�C�;28AR
HBA i J]MKDC>�EpR�MKDF>ÁCD.P6 R�E/OIHKDC>�E�R
MKDB>XC ; G 6 R 8�HKO�J[i�8�8.>XJLDNMKDB>XC�GIC E7>ÁCwMKGFE?MKG"t`8.>=i�HIiAC�HKO7EpR@8 DNM:i�6 R
MKD*fkHG H G�R�EXGIH�.DIKJ=JML=N&vTj



� !Q575r9"<|s�9/tS5r9/��9/8@n�o�9/8)qw}b8dnpo�3�uS9ws%<Aopzm9/8dnp678)s�²N9/8&qw}btSo�s%uS9¤��<Anp��¶·�
¥ 5y<ºu�6&%Y3/o�9/8)qw9�uS9�:%}k}bnp�+�f8)}bt)s�8)9&©*<bs�}b8)s�uS}b8)q�v*<bs|5K{F<A8*<A57>�s�9&9/n�5r9�npo
<A67n�9/��9/8dn�sptSo|5r9

qw}b8)spnp67npt*<A8@n;uS9�5y<�vS�So
<bs�9|�dtS6fv[}bopn�9�5r9"~L}kq/t)s?�'��<A6rs�sptSo�qw9/57tS6f�@tS6'Ü�}bt)9�5r9�o �b5r9�uY{F<Aopz�tS��9/8dn�uS9
5K{ 67n�9/� o�9ws�npop6rq/np6¡~��
® }bt)s�v[}btSxm}b8)s=8)}bn�9/o%v*<Ao�<A67575r9/tSo�s¤�@t)9�5y<|vS5y<bqw9�uS9;5K{F<bu�xm9/op©[9�9ws�n%u�6&%[3/o�9/8@n�9�9/8@npo�9"5K{F<A8Sz�5y<A6rs

9/nh5r9�~]o
<A8)�?<A6rs?� !�8 9=%Y9/n?�ksp61½b�*��¾=v'9/tSn4Ä/npo�9�<A8@n�3/v'}�s�3�<At ß�×»n�}btSn
9/8�v[}bopn
<A8dn
sptSo457tS6K�)�?�X�k�7�X���X�	�
s�9�vS5y<bqw9���< Ü�}bop67n
<A67o�9/��9/8@n"9/8dnpo�9�5K{F<At���67576y<A67o�9|9/n¤5r9�xm9/op©'9�<Atºv*<Aopnp6rq/67v'9�v*<bs�s
3"5r}bo�s��@t)9�5r9�n�9/�|v)s
9wspn�qw}b�|v'}�s
3��	}bt�<AvSo�¯ws�5r9"xm9/op©[9�£�5y<|~L}bop��9�sp67�|vS5r9�ª'qw9��dtS6$5r9"vS5y<bqw9 � � � Ñ �*���XÎ Ñ �/�@Î�u�t±ß�×1�+249vSo�}b©S5r¯/��9�uS9|s�tSo�~L<bqw9|s�9/��©S5r9�v[}btSxm}b67o;Ä/npo�9|o�3ws�}b57t¼9/8 qw}b8)s
9/opxb<A8@n;5r9�vSop678)q/67v'9�uS9|:%}k}bnp�¼s�9/5r}b8
5r9w�@t)9/5f5r9"8��¤t)u�uS9�5K{F<bu�xm9/op©'9|9ws�n=5r9�~]o�¯/o�9�uS9�qw9/57tS6�u�tºß�×�u)<A8)s�5K{F<Aop©So�9|sp>k8dn
< ��6r�@t)9�� �Ì51��3/op67n�9
n�}btSn�9X~L}b6rs;�@t)9|5K{N}b8 s?{ >±v'9/8)q
�)9|vS57t)s;vSo�3wq/6rs
3/��9/8dn?�+8)}bn
<A�|��9/8@n�5r}bo�s
�dt)9|5y< 5r9X��6rq?<A576rs
<Anp6r}b8»uS9|5y<
o�9wspnpop6rq/np6r}b8�v*<bs�s�9¤v*<Ao;�'���/�)��9/8�~]o
<A8)�?<A6rs?�

��l��hÉ·l·c��+a,� �
	 lKÊ
G H GpRpE/GIH�./I�JMJ=L#N H GpRpE/GIH�.��mj�t I�JMJ=L=vTj'PSHKG�J[i�8�8.>XJLDNMKDB>XC�j)Z¹C=EXR
C H GIC?M-, G79%.�
�jARÁC�;�MKGIH���GSi�6FG�CD.���j3.�G ;�DFM:>
HKJK.��qK@V����
� Z Z���Z���� Z! @b ^4K@V"�#� K@V$ @M�K% �R ..8bRN<XG�J�J�&MJ�U I�'�')(lj+* 6FJLG�E?D GÌH�."�Y9�J]MKGÌH_;AR@9 jG , R)- ; R
H�. IKJ/T#J#N , R.- ;AR�H�. , j�t I�JXTMJ=vTjLJ X[K� @UkK@W`b ^SQ0/21_U43.O b ^:K@W`McX[R65
J X:RTQ:M7383lZ@Q:b&W`b`Z@V�5 K@V"�#� Z! @b ^:K=O�9 Z@X_Umj:� EpR=;�G79�DBEP)HKG�JLJK. ( G0; 2�>
H!<.jG , G�C�;?H:>ÁM¢RÁC�; *$R�2�CAR@6�.�=)'�'.>MN , GIC�;�H:>
M�.@\Yj@RÁC�;�*$RK2 CAR@6�.@\Yj
t?=)')')>�vTj
@?G7i�6FG79�G�CwM�..6 R 8.>ÁHLMKO�Gk; G�6 D R@; E/GIH:?�G4GIMh6 RJLG�CAJLDB?ADB6FDNMKOjR@igf >�E7iAJCH?HKOpR@6FDFJKR
MKDB>XCs8�H:>XJ[>c; DFn�iAG�GÌM$J]M·R�M:i M+JLO79�R
CwMKD n�i G=j:�¤RÁCci J[EIHKDNM jG 
/R@E�</G�C�;�>)A�./I�JXT�=�NB
/RNE6</GIC�;�>.A�. *Cj.t I�JXT�==vTj:C,RTUkK@V�W`b`^qb V�W#RTX?3�X:RTW K@W`b`Z@V b&VD �RTV.RTX[K@W`bFE@R� @X K@UmUkK@XTj@W , GG��Z¹W�P)HKGIJLJK.\[R@9m?�HKDF;�<XG@jG H R@9I8D.�=.'�' I N H RN9I8D. 04j t?=.'�' I vTj?PSHKG�J[i�8�8.>XJLDNMKDB>XCCE7>@9I8�i M·R�MKDB>XCQRÁC�;h8 HKG�J[i�8�8.>ÁJLDFMKDB>ÁC A iAJ]MKDC>�EpR
MKDB>XC�H >XC G	R
J[8�G7EIM >@fM-,AG[DFCwMKGIH:8 HKGÌM·R
MKDB>XCk>Nf.9mi�6NMKD36yJLG�CwMKG�C�E�G ;�DFJ[E7>=i�HKJLG=jbZÛC H H·R
JK.I� jXRÁC�; :1DFG7i/./V j .ÁG ;�DFM:>
HKJK.�C.RTUIK@V�W`b ^hK@V��hJ X[K% @UIK@W`b ^
1_Q_Q:M�RTQ�b&VKJqb&QT^:Z@McXTQSRIK@V��DJqb K@OBZ! @M�R dML:N63�RTX_b&UIRTV�W`b&V$ PO
b WFQSR
McXTX[RTV�WTJB<NV.KNUmb ^VU2Q�R:ZNXTb RTQ-.@\ i�HLHKG�CwM)*¢G�JLGpR
H:E�,�DFCM-,AGW@�GS9�RÁCwMKDBE�J�XÁPSH·R@<@9�R
MKDBE�J+Z¹CwMKGIH[f¡R@E�G=.�8bRN<XG�J4YXT�UI(.>7./4 Ecf&>
H_;�j�* 6 JLGIE�DFGIH jG H R
HLMLM:iAC G�CD. IKJ/T)&
N H R�HLMLM:iACAGICD.�V jct I�J/T.& vTj *¢G79�R
H!<?J >ÁC48�HKG�J[i�8�8.>XJLDNMKDB>XC J7j?B1C�8�i�?�6 DFJ�, G ;h9�RÁCciAJ[EÌHKDF8�M�.pB1C DFE/GIHKJLDNM 2>@f*WkGFE R
J$R�M��YiAJ]MKDFC�jG H R
HLMLM:iAC G�C=RÁC�;�P�GIMKGIHKJK./I�J/T#J#N H R�HLMLM:iAC G�CD.mV jdRÁC�;�P�GIMKGÌHKJK.Z@.j t I�JXTMJ vTj�\ >XC?E/G�CwMKDB>XCAR@6SDB9I8�6FDBEpR�M:i HKG=jjZ¹C14 ,D.m\YjRÁC�;P�fDFCAG�G�C/.��4j��Cj . G ;�DFM:>
HKJK.MC7<@V�W K�NgK@V��DC.RTUIK@V�W`b ^SQ41[1%/�J X[RTQ_M7383lZNQ_b W`b Z@V .�8bR@<ÁG�J IÌU�Y#Llj�� EpR@; G79�DBE�PSHKG�JLJK. ( G0;
\ >
H!<,jG *Y>�>
M-,D./I�J�(�Y
N *Y>�>
M-,D..� jct IKJ�(8Y@vTj�]uQ:QSZ ^Sb`K@W`b Z@V^O b&WFQ_�SZ ^SMlQ:j?P5,��|M-, G�JLDFJK.�B1CADFE/GÌHKJLDFM 2u>Nf"�¤R
JLJKR@E�,ciAJLGIMLMKJK..�p99,AGIHKJ]M jG *Y>�>
M-,D./I�J=J�=
N *Y>�>
M-,D.�� j�t I�JMJ8=@vTj`�­M-, G7>ÁH�2�>@f
f >�E7iAJ¢DFC?MKGÌH:8 HKGIM·R�MKDF>ÁCej`aCKNW`MlX K=O�� KNVI @M�K� �R#C,RTUkK@V�W`b`^SQ�.DI t I vTH T)YpUI=I�LcjG :'RN6F6F;liAE?DdRÁC�;VbdRNE ,AR
HKJ[<?D�. IKJ=J)>#N%:	R@6B6F;�i E�D�.�*LjdR
C�;cbmR@E�,bR
HKJ[<?D�. *Cj
t I�JMJ)>�vTjG� E7E�G�CwMKDFC�< 8 , G�C�>@9�G�CbR .�R
JLJ[>�E�D R
MKDB>XC
;+DFM-, f&>�ESiAJK. RÁC�;�M-, G¢HKGSE7i HKJLDFE/G�C G�JLJ >Nfef >�E7iAJ 6 <ÁH:>@iAC�;�j�ZÛCD�fG%<I</GIH�./P
j�R
C�;d@?M:>)< ,�>@f .�� j3.?G ; DNM:>ÁHKJK.�J X[Z ^_R:R[�@b&VI @QhZ��
WFQ�Reaub&V�WFQD]pUmQ:W#RTX�� K@UfR
Z=O&OBZ�gSMcb&McU d .l8AR@<XGIJ L)(�&pU�T)'�= .+�p9�J]MKGIH_;ARN9 j?Z]VkVk\YjG EXR
C ; GÌH�@ RÁC�;�M�. I�JMJ8=�N�EXR
C3;�GIHP@ R
C�;�M�. *Cjh�Cjut IKJ=J�==vTj±P)HKG�J[i�8�8.>ÁJLDFMKDB>ÁC'8 H:>
A]G7EIMKDB>ÁC&RÁJ%RÁCAR@8 ,�>ÁH·R�HKG�J[>@6Bi MKDB>XC�j
icZ@McXTV�K=O
Z��GC,RTUkK@V�W`b`^SQ�. JlH &�&)&�U$&/TXT�jG E >XC�01G7i JLD C�<XGIH�./I�JMJ�(
N¤E >ÁC�01G7i JLDFC�<XGÌH�. H jPt I�J=J)( vTjc]hQ:QTZ ^Sb K@W`b ZNVjO b&WFQc9 Z ^SMcQIb&VkJ�Rml
V�b W#RnapJ Q:j=B1CADFE/GÌHKJLDFM 2 >@f\[R@6FD*f&>ÁHKC D R .2@ R
CwM·R
\	H:i�-@j


