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ZXQ$Å`Q ¾ W_ÃX¹Q$V�O�W9¯�T�´�µã¶�Á�¸�TYMRQ$Z=¹Q$OP³XW�Z¼Þ56X²�7Ëàg² ¸�Q$±�TY°XMRQ.W9¯NW_°X® ¾ W`VX^\TY±$ê�°�T9SaVxO�TYVX±/Q
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®PQ�¯eQ$®PQ$VL±$Q$M;:-OR³�TYOAÅxSaQ$¬"SaM
VXW_OAQ$â�Ã ¾ S ±/S O�ÐÆOP³LW_°X^`³�S O�T9ÃXÃ�Q�TY®PM-OPW�¸�Q�°XVLZXQ$® ¾ �SaVX^�MPW`¹�Q
OP®RQnTYOR¹�Q$V�On²LVXW_O�TY¸ ¾ S V�ÞaßnöËàP²�¬<³XQ$®PQ-MPW`¹�Q
®�T9OP³XQ/®N± ¾ QnT9V\SaV�¯ºW_®R¹.T ¾ ZXQéÎ�VXSaOPSaW_VLMN³�T�Å`Q?T
± ¾ QnTY® ¾ W`^_Sa±nT ¾ W_®RS ^`SaVvJ(<<³XQ�TYV�T ¾ �MRS M
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O�T9¸ ¾ S MR³\T ¾ SaVXÏ¸�Q/O�¬ÉQ$Q/V�OP³XQ�¬'W_®RÏ\TYVXZ\ORQ$®P¹SaVXW ¾ W_^`?SaV\OR³XQ�´
µ\¶�¬'W_® ¾ ZFTYVXZ�SaV\OP³LQ
¾ W_^_Sa±nT ¾ ÁgT ¾ ^`Q$¸X®�TYSa±�MPQ$OROPSaVX^�J$<�W�T9±�³LS Q/Å_Q<OP³�TYO�ÃX°X®RÃ�W`MPQN¬'Q�Î�®PMROÉÃX®RQ$MPQ/VxO'Q$â�OPQ/VXMPSaÅ_Q ¾ -OP³LQ
W_®RS ^`SaVÑTYVXZ�OR³XQ�V�TYOP°L®PQ�W9¯ÄOR³XQ�±/W_VXMRS MROPQ$VL±$�ÃX®PW`¸ ¾ Q$¹�M
SaV�OP³LQ�´�µã¶¼SaV�Ü�Q/±$OnJ=4\T9VXZ
¸X®PSaQ">�.®RQ$Å�SaQ$¬ OR³XQ?±/°X®P®RQ$V�O�OPQ$®R¹�SaVXW ¾ W`^_�T9VXZ\®PQ/MPQnT9®P±�³�ZXSa®PQ$±/OPSaW_VXM
SaV\Ü�Q$±$O�J(?�J@<<³XQ/V
SaV?Ü�Q$±$O�JA6L²_T�Å_W`SaZXSaVX^<¹.T9Vx@OPQ$±�³XVLS ±�T ¾ SaOPSaQ$Mn²`SaV?T@MPSa¹�Ã ¾ Q ¾ T9VX^_°�TY^_Q<TYZLW_ÃXORS VL^NMPW`¹�Q+±/W_V�Á
±$Q$ÃXOR°�T ¾ W`¸_À�Q$±$OgÁÂW`®PSaQ$V�OPQ$ZFVXW`O�TYORSaW_VB8ºT�MP°X¸XMRQ$O
WY¯É´
µ\¶C:/²X¬'Q?®RQ$±nT ¾ ¾ OP³XQ-¸�T9MPSa±�MPQ/OPOPSaVX^
WY¯ ¾ W_^_Sa±nT ¾ ÁgT ¾ ^`Q$¸X®�TYSa±+MPÃ�Q$±$SÇÎ�±�TYOPSaW`VXMnÐXT9VXZv²YSaV�Ü�Q$±/OnJ7X²9¬ÉQ<ÃX®RW_Ã�W_MRQ�T
Å�SaQ$¬¼WY¯vOR³XQ<´�µ\¶
MPQ$OROPSaVX^-SaV.ORQ$®P¹MÉW9¯�OR³XQ
± ¾ TYMPMRSa±nT ¾ ±$W`VX±$Q$ÃLOPMNW9¯�OR³XQ ¾ W`^_Sa±nT ¾ ÁPT ¾ ^`Q$¸X®�T9Sa±<MPQ$OROPSaVX^�JD@V�OP³LQ
¸�TYMRSaM�W9¯ OR³XQ'VXQ$¬¼MPQ$OROPSaVX^�²Y¬ÉQ<OR³XQ$V#ÃX®RW_Ã�W_MRQ_²_SaV?ÜÔQ$±$OnJ�EX²`T<Î�®PMPO'TYOPORQ$¹�ÃLO:T9O�Q$â�Ã ¾ W_SaOPSaVX^
TYVXZ ¾ Q�TY®PVLS VL^#¯º®RW_¹ OP³LQ#W_°XO ¾ SaVXQ/Z\±$W_®R®PQ$MRÃ�W`VXZXQ$VL±$Q�OPW�ZXQnT ¾ SaVFÃX®�T9±$OPSa±$Q#¬<SaOR³\±$W_VLMPSaM�Á
OPQ$VL±$�SaMPMP°LQ$M#SaV�OP³XQ´�µ\¶ë¯º®�T9¹�Q$¬'W_®RÏÆJ�á�Q#¬<S ¾a¾ °XMRQ�S V�OR³XQ�Ã�TYÃ�Q$®åT MPSa¹�Ã ¾ Q-´�µ\¶
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äNQ$®RQ_²�¸��´�µ\¶ ¬ÉQ@S V�ORQ$VXZ#´�µã¶�ß_J54
TYM+ÃL®PQ$MRQ$V�OPQ$Z�¸�?OR³XQ<WYç�±/S T ¾ MPO�TYVXZ�TY®PZ#MRÃ�Q/±�Á
SÇÎ�±nTYORSaW_V�Å`Q$®PMRSaW_V�ß_J54X²�Þ54�EËàgÐ`¬<³XS ¾ Q?Þ54F?9à SaM<OR³XQ�®PQé¯ºQ$®PQ/VX±$Q-¹.TYV�°�T ¾ 8ºT ¾ MPW#SÇ¯v¯ºW`®ÉÃL®PQ$Å�SaW_°XM
Å_Q$®RMPSaW_VFß_Jaß�:�TYVXZFÞ ÌLß�àÆSaMÄTAMP³XW`®PO<SaV�OP®RWxZL°X±$OPSaW`V�¬<SaOP³#Q$âXT9¹�Ã ¾ Q$M�J_K·¬ÄT9®PVXSaVX^A¯ºW`®ÉOR³XW_MRQ
TY±$ê�°�T9SaVxORQ$Z�¬<SaOP³-OP³LQÉ±$°L®P®PQ/VxO ¾ SaOPQ$®�TYOP°L®PQ'W_V-OP³XQ'´�µ\¶±$W`VXMPSaMROPQ$VX±/ è`¬'QÉZXW
VXW`OvSaV�OPQ$VLZ
³XQ$®RQ?ORW.ÃL°X®PMR°XQ?OR³XQ#MPW±nT ¾a¾ Q$Z\OR®�T9VXM ¾ TYORSaW_V�T ¾ T9ÃXÃX®RWxTY±�³v²�¸��¬<³XSa±�³\W_VXQ-±$W`VxÅ`Q$®PORM�OP³LQ
´�µ\¶�W_®�Ã�T9®POPM�W9¯�SaO�ORWNMRW_¹�Q�MPQ$¹�TYV�OPSa±nT ¾ ¾ @¬ÉQ ¾a¾ Á�ZXQ�Î�VXQ/Z�¯ºW`®P¹�T ¾ SaMP¹»TYVXZ-OP³LQ$V?³�TYVXZ ¾ Q$M
±$W_VLMPSaMPORQ$VX±$F¸�ÑOR®�TYVLM ¾ TYORS W`VvJ(D@°X®?TYOROPQ$¹ÃXONSaM
OPWãMPO�T�FTYO
OP³XQ#´
µ\¶ ¾ Q$Å`Q ¾ OP®R�S VL^.ORW
SaVXZXSaÅ�S ZL°�TYORQÄT9O+OP³�T9O ¾ Q$Å_Q ¾ OR³XQN±$W`®P®RQ$MPÃ�W_VXZLQ$VX±$Q-¬<SaOP³�T ¾ W_^`Sa±nT ¾ ÁPT ¾ ^_Q$¸L®�TYSa±+MRQ$OPORSaVX^�J�«XW`®
T
± ¾ TYMRMPSa±nT ¾ T ¾ ^_Q$¸L®�TYSa±NT9ÃXÃX®PW�TY±�³�¬'QN¹Q$V�OPSaW_V�²YQ_J ^�Ja²`OP³XQ
W_VLQNSaV\Þ54_ö�àP²�¯eW_®<T�¹#°X±�³-¹�W`®PQ
°XÃ�Z�TYORQ$Z\TYVXZ�±$W`¹�ÃX®RQ$³XQ$VXMRSaÅ_Q
Å�S Q/¬ MRQ$Q�Þ54�àP²�TYVXZ�OP³LQ Ú W�«�ÊÉSaVXSaOPSUT9OPSaÅ_Q�Þ54_ÍËàPJ
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<<³XQ�´�µ\¶�¹�W�ZXQ ¾ ÃX®RQ$MPQ$V�ORQ$Z#SaV�OR³XSaMÆMPQ$±/OPSaW_V�ZLQ$MP±$®RSa¸�Q$M+T9V%T9¸XMPOR®�T9±$O�ZXQ$MPSa^`V�W9¯�T'MP�MPORQ$¹
¯ºW_®�³�TYVXZ ¾ SaVX^
OR³XQNW`®PZXQ$®'SaV�Å_W_Sa±$SaVX^
SaV�T
±$W`¹�Ã�T9V�xJ
<<³XSaM+¹WxZLQ ¾ SaVX± ¾ °XZXQ/MÄT
´
µ\¶ã± ¾ TYMPM
ZXSUTY^`®�TY¹ Ã ¾ °XMNTYMRMPW�±$SUTYORQ$Z�±/W_VXMROP®�T9SaVxORM<SaVxOR®PW�ZX°X±/S VL^?OR³XQ
Q ¾ Q$¹�Q$V�ORMÉ°XMRQ$Z�OPW-¹�W�ZXQ ¾ OP³LQ
SaVxÅ`W_Sa±$SaVX^@MP�MPORQ$¹Y8e«�S ^�JXß�:/²_MRW_¹Q<¹�Q$OR³XW�ZXM+ZXQ�Î�VXSaVX^?MRW_¹QÉW`Ã�Q$®�TYORS W`VXM'WY¯vOP³LQNÃ�T9MPMPSaÅ`Q
± ¾ TYMRM�Z�[]\�^F_�8º«�Sa^�J�Ì�:$²�T#MPO�TYORQ$±�³�TY®RO�ZLQ�Î�VXSaVX^OP³XQ-¸�Q/³�T�Å�S W`°X®NW9¯+OP³XQ-SaVXMPO�TYVX±$Q/M�W9¯ÉOP³LQ
TY±$ORSaÅ_Q'± ¾ TYMPM*`ba�c
\Ad ^�eFf=8º«�Sa^�JF4�:/²_TYVXZ#T@´�µ\¶MRQ$ê�°XQ$VX±$Q@ZXSUTY^`®�TY¹F²$ZXQ/MP±$®RS ¸LS VL^�³LWY¬=OP³L®PQ$Q
W_¸_À�Q/±$OPM@±$W�W_Ã�Q$®�T9OPQ�ORW#MP°X±$±/Q$MPMg¯º° ¾a¾ .SaV�Å_W`Sa±$SaVX^?TYVW_®RZXQ$®S8e«�S ^�J�?A:/J

ProductClient

Order

date: Date
g
quant: Integerh
status: enum{pending,invoiced,cancelled}i

orders whatj

 <<active>>
Invoicer

ords:  Sequence(Order)
o: Order

invoice
do
g
stopi

Stock

quantity(Product): Integer  <<query>>h
addProduct(Product,Integer)
getProduct(Product,Integer)k

pr: Product
qu: Integerh

stki
others

pr
ev

io
us

 <<active>>
Mailer

sendInvoice(order)i
mail

11

**

1

1 0..1
l

0..1
l

mona�_~�~�p�qsr_�x��pa�AqL��~
t"u�v�w-x/y�w{zs|Az$w�uFt
}O~bv���|�z� �����+���
t"u�v�w-x/y�w=��|�bv���u�~ t"x��(~bv���| ��� �]w/}����0��x"��~ u����C�9���

���(�_�é�_��p��q��Æ�0���A�)��~����F�q@�Cpa��p��q�~
��x"w/����uF����t"w��]��|�����uF����t"w;� �|5�bv�w�x"�
x0���
�0��x�|��]x
� ��� ���� Fv�w]~ w�¡F�]���Q�+���
��u
�]w;|��]x
� ��� ���� Fv�w]~ w�¡F�]�����9�]x
� ��� ���� Fv�w]~ w�¡�¢Q����x
�]���s£C�
 ��F������uF����t"w/�]��|5����uF����t"w"� �|5�bv�w�x"�
x����
��u
�]w;|��]x
� ��� ���� Fv�w]~ w�¡F�]�����9�]x
� ��� ���� Fv�w]~ w�¡�¢Q����x
�]���(¤��

¥=p�¦��
§_��hÉ�#��¨ zls p�pÉb�j s �/o s � ��jlqe�©¨�w/ixp�qeo s j�i_q�p

ª «Ñ¦�£O¬�ª�¬`¤Nv£@©@HªP£ ¤®ON¯H°ILK%±N¤®ON³²ã¥X¦=´OP/NCV

Ú W_VXMRSaMPOPQ/VX±$�SaM�T#³LQnT�Å�S ¾ #WYÅ`Q$® ¾ WxT9ZXQ$Z\¬'W_®RZ\SaV�OP³XQ�±/W_¹�ÃL°XOPSaVX^-Î�Q ¾ Z�²�TYVLZ\°XMPQ/Z\SaVÑT
Ã�TY®ROPSa±$° ¾ T9®v¬<T��SaV-OP³XQ'´�µã¶�±/W_¹�¹#°LVXSaO�x²ROP³�°XM+¬'Q�Î�®PMRO�OR®P-OPW@± ¾ TY®PSÇ¯º
¬<³�T9O�S O�¹QnTYVXM�J
K·Î�®PMRO<S VÔ¯ºW_®R¹.T ¾ TYÃXÃX®RWYâ�S ¹�TYORS W`V?SaM<SaV�OR³XQ
¯ºW ¾a¾ WY¬<SaVX^
MRO�TYORQ$¹�Q/VxO'¯e®PW_¹>Þ ß�ö�àPè
÷'µ���ÿ����_ü=úaþXý¶�_ý
!ný/ù û0�1�-ý��Xú·� ÿRû � ý��"�©�_ÿ/ú�� .�� � ú���ÿRý]�ÆÿPý��éý
�Xú-���_üB��� ¸<ý�ÿPý
�Xú��F�-�Xý � ú��\û�.

ú þLý�� 	 �$úºý
�¹�`ÿPýº� ÿPû
��� � ý"��2�»ÆþLý��_ÿ/ú�� .�� � ú����PþLû��`ù¼�¾½�ýo� ÿRû"�Xýnÿéù 	 ÿRý$ù��_úeý"�\úºûãý;� � þ�û_úaþXý�ÿ
����û_ÿ/�_ý�ÿ�úºû¿.$û_ÿ��X��±/W_VXMRS MROPQ$V�O��_ý�� � ÿ�� � ú-�Uû��ãû�.�úaþXý �_ý
!ný/ù û0�Ôý"�À� 	 �$úeý�� 2�3



��x"w/����uF����t"w��]��|�����uF����t"w;� �|5�bv�w�x"�
x0���,Á=x"w�Â�uF�|
~ �{���]x
� ���5�����J���=���]x
� ��� ���°���]x
� ��� ���=£,���
x
� �]x0~ �Q���]x�� ��� u�w/Â�x����BÃ*�Ä�
���Å���]x
� ��� u
w�Â�x������
�
x"w�����uF����t"w/�]��� ���]�
x
� �]xÆ�$vF�F�5� �

���� Fv�w]~ w�¡F�]��|5����uF����t;w]�"|5�bv�w�x"�
x��@Á=x"w�Â�uF�|
~ �{���]x
� ���5�����J���=����x;w/���-vO�]x
� ��� �����
x
� �]x0~ �Q���]x�� ��� u�w/Â�x����BÃ*�Ä�
���Å����x"w/���-vO�]x
� ��� u
w�Â�x������ ���� Fv�w]~ w�¡
�]���]�
x
� �]xÆ�
��x"w����ÇvO���
¥=p�¦���ÈL�X�#m�qe��w t p'ñÉp�p�w � j s q�m t ��jlqe��É��XmPo s qejlw/ixp<w � qe�xm ïÆs p�pejlknmo¨ zls p�p zFw-uFt
}

Initial

Invoicing

invoice /
ords = Order.allInstances->select(status = pending)
do
gdo

g
[ ords->isEmpty ]

do 
g
[ ords->notEmpty ] /
ords = ords->first;
if(o.quant=< stk.quantity(o.what))
   { stk.getProduct(o.quant,o.what);
     mail.sendInvoice(o);};
     ords = ords->excluding(o);
do
g

stopi

stopi

Working

¥=p�¦��0ÊL��d9q s q�m � � s oPq'b'mP�`i_j�i��?qe��m*Ë�mR� s k�jlw � oNw � qe��m<ñ � qejlk�mO¨ zls p�p �bv���u�~ t"x��

InvoicÌ er

quantity(p) = qÍ
getProduct(p,q)Î

sendInvoice(o)Ï

do
Ð

St
Ñ
ocÌ k Mailer

¥=p�¦��;Ò���d9m;Ó � mRi � m
b+j s �$o s �;dË�xw$�:j�ix� s d �x��� m�p�p � �`z É�o t mRoÄcai_k�w/j � m



<<³XQ$®PQ�T9®PQ-O�¬ÉW¹.T9S V�®RQnTYMRW_VXM�ORW�³�T�Å`Q?¹�TYV��ZLSlæÆQ$®RQ$V�O?TY®ROPSÇ¯ÂTY±/OPM
ZXQ$MR±$®PSa¸XSaVX^�OP³LQ
M�T9¹�QNMR�MPOPQ/¹Ñè
Ô�Õ,Ö-×�Ø-Ù(Ø�Ú�ÛXÜQÚÞÝ
ßFàFØ-á,×�Ø-â@ã�×
Úß
ä{ã,Ø]å@Õ,ÚÞÝ$æ T9ONMRW_¹�Q ¾ Q$Å`Q ¾ WY¯ÉTY¸XMROP®�TY±$ORS W`VÑT#MR�MPOPQ/¹ SaM
ZXQ$MR±$®PSa¸�Q$Z�T9M�T-±$W ¾a¾ Q/±$OPSaW_V�W9¯:MR°X¸�Á�ZXQ$MR±$®PSaÃXORS W`VXM
ZXQnT ¾ SaVX^#¬<SaOR³.ZLSlæÆQ$®RQ$V�On²�Ã�W`MPMRS ¸ ¾ 
WYÅ_Q$® ¾ TYÃXÃXSaVX^�²xT9MPÃ�Q$±$ORMnÐ

á,ä{ç@Ý�ÚÜèÜQÚ�Ù@ÚAÖ-â@á{ÔBÚ�ãQ×Oá,àFâCßFÚÝ
ÝFæ OR³XQ-MP�MPORQ$¹ SaMNZLQ$Å_Q ¾ W`Ã�Q$ZãOP³X®RW_°X^`³XW_°XO@ZXSÇæ Q/®PQ$V�O
ÃX³�T9MPQ$MNT9VXZ�SaOPQ/®�TYORSaW_VXM�²�QnTY±�³�W`VXQNÃL®PW�ZX°X±$SaVX^�T%VXQ$¬·¹�W_®RQ<®PQ�Î�VXQ$Z�ZXQ$MR±$®PSaÃXORS W`V�WY¯
OP³XQAMP�MPORQ$¹ÑJ

Ê�V�OP³XQ�¬'W_®RZXMNW9¯:I�VL^_Q ¾ MNQ/O�T ¾ JÆÞaßnöËà.÷lø@ùaúºû�ü_ý�úaþXý�ÿ�ú þLý � û��������$úeý�� �
	�� û�����Uú-�Uû������_ý��Ôý
��
û��¼úaþXýé�����nü`ÿ�������� � û����$úeÿ�� � ú����©���!nû9ù¼!�ý"�F#�ú þLýé�_ý
!�ý$ùaû"�1�-ý
�Xú*�ÆÿPû � ý��"��ý
�*��ù û 	 ý"�$#S����
ú þLý � �xÿ/ÿPý
�Xú=�$ú-�nü`ý?û/.�úaþXý �_ý
!ný/ù û0�1�-ý��Xú-2�3
KHORQ$®P¹S VLW ¾ W_^`S ±�T ¾ ± ¾ TY®RSlÎ�±nTYORS W`Vvè�S V�OP³XQ¬ÉW`® ¾ Z=W9¯NOP³XQ�W`¸_À�Q$±$OgÁÂW`®PSaQ$V�OPQ$Z¼MRWY¯ºO�¬<TY®RQ

Q$VX^`S VLQ$Q$®PSaVX^#T-MP�MROPQ$¹�ZXQ$MR±$®PSaÃXORS W`V\SaMÉ±�T ¾a¾ Q$Z.T��-û��`ý$ù*8UQ`J ^�Ja²_´
µ\¶F¹�W�ZXQ ¾ M":$²`¬<³XQ$®PQ�TYM
SaV#OP³XQ@¬ÉW`® ¾ Z#WY¯vOR³XQ<¯ºW`®P¹�T ¾ ¹�Q$OR³XW�ZXMn²`T�MRxMROPQ$¹ ZXQ$MP±/®PSaÃXOPSaW`V�SaM+±nT ¾ ¾ Q$Z�T �-�Ôý � � ê � �_ú-�Uû��
8UQ_J ^�J ² ¾ W_^_Sa±nT ¾ ÁgT ¾ ^`Q$¸X®�TYSa±#MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLM;:$JEá�Q\¬<S ¾ ¾ °XMPQFOP³LQ\OPQ$®R¹�SaVXW ¾ W`^_�±$W`VXMPSaMROPQ$V�O
¬<SaOP³FOP³XQ#±$°L®P®PQ/VxO-°XMRQ#S V�TYV�\±�TYMPQ`²v¸X°LO�OP³XQ#®RQnTYZLQ$®?MR³XW_° ¾ ZF®PQ/±nT ¾a¾ OR³�TYO��-û
�_ý/ùET9VXZ
�-�Ôý � � ê � �_ú-�Uû��\T9®PQ
Q$MRMPQ$V�OPSUT ¾ ¾ MP�VXW_V��¹�M�J
ëNW_ORSa±$QNOR³�TYOÉTAMPSaVX^ ¾ QNTY®PORSÇ¯ÂTY±$O�ÃX®PW�ZX°X±/Q$Z�°XMPSaVX^-MPW`¹�Q'VXW_O�TYOPSaW`V#¹.T��¸�QN°XV�TY¸ ¾ QNORW

±$W_®R®PQ$MRÃ�W`VXZ\ORW?MRW_¹�Q@±$W_³LQ$®PQ$V�O
ZXQ$MR±$®PSaÃXORSaW_V�WY¯+T-MP�MPORQ$¹Y8 ¯ºW_®<Q/âÔT9¹�Ã ¾ Q_²`¸�Q$±nTY°LMPQ�SaO<SaM
S ¾ ¾ Áe¯ºW_®R¹#Q$Z�:/ÐYSaV.OR³XQ
´�µ\¶F¬'W_® ¾ Z�OP³LQ�¬ÉW`®PZ¾��� � û��������$úeý��LúÉSaM<°XMRQ$ZÑT ¾ MRW?SaVOP³XQ$MRQ?±�TYMPQ/MnJ
äNWY¬'Q$Å_Q/®n²�¬'QNZXW#VXW`OÉ°LMPQ
OP³XQ
¬'W_®RZ�SaVX±$W`VXMPSaMPORQ$V�On²�TYM'S O'SaMÉW9¯ºOPQ/V.ZLW_VXQ�T ¾ MRW�SaV�OP³LQ%ÜLI
¾ S ORQ$®�T9OP°X®RQS8íMPQ$Q_²LQ_J ^�Ja²�Þ ß�ö�à�¬<³LQ$®PQ Ú ÜXÛ�ÃX®RWx±/Q$MPMRQ$MNQ$VLZXSaVX^?SaVZXQnTYZ ¾ W�±�Ï�TY®RQN±$W`VXMPSaZXQ/®PQ$Z
OPW#¸�Q?SaVX±/W_VXMRS MROPQ$V�O":$²ÆORW�ê�°�T ¾ SÇ¯º#ZXQ/MP±$®RS ÃLOPSaW_VXM
¬<³XSa±�³ÑT9®PQ�¬'Q ¾a¾ ÁÂZXQéÎ�VXQ$Zv²�¸X°LO�ZLQ$MP±$®RSa¸�Q
MPQ$VLMPQ ¾ Q$MRM�W_®@°XMPQ ¾ Q$MRM
MP�MPORQ$¹�M 8UOP³LS VLÏ�¯eW_®<Q$âXTY¹Ã ¾ Q_²�WY¯ÉT9V\Sa¹�Ã�Q$®�T9OPSaÅ_Q
ÃX®RW_^_®�TY¹�¬<SaOP³
T�VLW_V�OPQ$®R¹�SaV�T9OPSaVX^ ¾ W�W_ÃW_®<WY¯+T-ÃX®PW�±$Q/MPMNQ/VXZXSaVX^#SaV�ZXQnTYZ ¾ W�±�Ï:$J
Ê�V�OP³XQ'VXQ$â�O�O�¬'WNMP°L¸XMPQ$±/OPSaW_VXM�¬ÉQ+¬<S ¾a¾ S ¾a¾ °XMPOR®�T9OPQ+SaV�¹W_®PQ�ZXQ$O�T9S ¾ ³XWY¬�SaVX±$W`VXMPSaMROPQ$VX±/

¹.T�\TY®RSaMPQ�SaV�±$W`VXVXQ$±/OPSaW_V�¬<S OR³�OP³XQ�O�¬'W\®PQ�TYMPW`VXM-¹�Q$V�OPSaW`VXQ$Z�TY¸�WYÅ_Q�8-4XJaß#TYVXZ94XJ�Ì�:/Ð
¬<³XS ¾ Q<S VMP°X¸LMPQ$±$ORSaW_V�4LJ 4%¬ÉQ@Ã�W`S V�O'W_°XO'MPW`¹�Q
TYMPÃ�Q$±$ORMNW9¯vOP³XQ
V�T9OP°X®RQ%T9VXZ�OR³XQ
±$°X®R®PQ$V�O
MPO�TYOP°LM<WY¯�OR³XQ
Å�S MR°�T ¾ VLW_O�T9OPSaW_V°XMPQ/Zv²X¬<³XSa±�³�¹.T��±/W_¹�Ã ¾ Sa±nT9OPQ
TYVXZS VÞ>�°XQ$VX±/Q?T ¾ MPW-OP³LQ
OP®RQnTYOR¹�Q$V�O'WY¯�OR³XQ�±$W`VXMPSaMROPQ$VX±/.W9¯ÉT�MRS VL^ ¾ Q
ZXSUTY^_®�TY¹FJ

ì(í�î ï Õ,Ö�×
Ø-Ù(Ø�Ú�Ûñð%ÚÝ�ß$àFØ�á,×
Ø�â@ã{Ý
á�QÉMRÃ�Q�TYÏ-WY¯ T
¹#° ¾ ORSaÅxSaQ$¬FZXQ$MR±$®PSaÃXORSaW_V#WY¯ÆT
MP�MPORQ$¹ò8UW`®�W9¯ T@MRWY¯ºO�¬<TY®RQNTY®PORSÇ¯ÂTY±$O":�¬<³XQ$V�Á
Q$Å_Q/®<S O'±$W`VXMPSaMPORMNW9¯�T-±$W ¾a¾ Q$±$ORS W`V�W9¯�MP°L¸�ÁÂZLQ$MP±$®RSaÃXOPSaW_VLMS8�!
�Uý
ó,��:�ZXQnT ¾ SaVX^-¬<SaOP³�ZLSlæÆQ$®RQ$V�On²
Ã�W`MPMRS ¸ ¾ �WYÅ`Q$® ¾ TYÃLÃXSaVX^�²�TYMPÃ�Q$±$ORM?W9¯ÉOP³LQ?MRxMROPQ$¹FJÆ«XW`®�Q/âÔT9¹�Ã ¾ Q_²L¬ÉQ-±nT9VÑ³�T�Å`Q�OP³LQ-¯ºW ¾ Á
¾ WY¬<S VL^�Å�S Q/¬<Mnè
Ý�×
ç×
ØÇß Ù(Ø-Ú�Û�æ OP³LQ�O��Ã�Q$MNW9¯�OR³XQ�Q$V�OPSaORS Q/M<¸X°XS ¾ ZXSaVX^?OR³XQ
MP�MPORQ$¹ÑÐ
ô Ú�ä,çAÙ(Ø-â@Õ{à�Ù(Ø�Ú�Û%æ OR³XQ
¸�Q$³�T�ÅxSaW`°X®<WY¯�OP³XQ�Å_T9®PSaW_°LMÉQ$V�ORS ORSaQ$M<¸X°XS ¾ ZXSaVX^-OP³XQ
MP�MROPQ$¹FÐ
Ø�ãQ×�Ú�àFç�ß$×�Ø�â�ãBÙ(Ø-Ú�Û�æ ³LWY¬ OR³XQ
Q$V�OPSaOPSaQ$M@¸X°XS ¾ ZXSaVX^�OP³LQ�MP�MPORQ$¹�S V�ORQ$®�T9±$O�T9¹�W_VL^�OP³XQ/¹ÑÐ
í�í�í
<<³XQÑ´
µ\¶*¹W�ZXQ ¾ W9¯?Ü�Q$±$O�JNÌ�MR³XWY¬<M\T�MPSa¹Ã ¾ Q.±/W_VX±$®RQ$OPQ�±�TYMPQFWY¯#T�¹#° ¾ OPSaÅ�SaQ$¬

ZXQ$MR±$®PSaÃXORS W`VvJ�Ê�VXZXQ/Q$Zv²+«�Sa^�J'ß#SaM?OR³XQ�MPO�T9OPSa±�Å�SaQ$¬�²�«�S ^�J�ÌFTYVLZè4ÑT9®PQ�O�¬'WF¸�Q$³�T�ÅxSaW`°X®
Å�S Q/¬<Mn²XTYVLZ «�Sa^�J�?-SaMNTYV�SaV�OPQ$®�TY±$ORS W`V�Å�SaQ$¬�J



ëNW_ORSa±$Q#OP³�T9O�T�ZXQ$MR±$®PSaÃXORS W`V�ÈY¹W�ZXQ ¾ ÈYMRÃ�Q$±/SlÎ�±nTYORS W`VÑMRÃ ¾ SaO�SaVF¹.T9Vx�ZXSÇæÆQ$®PQ/VxOAÅxSaQ$¬<M
SaM+VXW_OÆÀ�°XMRONTYV�-ZXQ$MP±/®PSaÃXOPSaW`V�ÈY¹WxZLQ ¾ ÈYMPÃ�Q$±$SÇÎ�±�TYOPSaW`V�¹�W�ZX° ¾ T9® ¾ 
ZXQ$±$W`¹�Ã�W_MRQ$Z�W`®ÉMROP®P°L±�Á
OP°X®RQ$ZvÐ�SaVXZXQ$Q$Z�SaVÑOR³XQ�MRQ$±$W_VLZ=±nT9MPQ�OR³XQ�MROP®R°X±$OP°L®PQnÈ9ZXQ$±$W`¹�Ã�W_MPSaORS W`V�¹.T�¯ºW ¾ ¾ WY¬<M
OP³LQ
MPOR®P°X±$OR°X®PQWY¯ÉOR³XQ#ZXQ$MR±$®PSa¸�Q$Z=MR�MPOPQ/¹ÑÐÆOR³XSaVXÏÆ²�Q`J ^�Ja²�W9¯ETZXQ/MP±$®RS ÃLOPSaW_VFWY¯NTZXSaMPOP®RSa¸X°XOPQ/Z
MP�MPORQ$¹�MPÃ ¾ SaO<SaVxORW?OR³XQ
ZXQ$MR±$®PSaÃXORS W`V\WY¯�OP³XQA±$W_¹Ã�W`MPSaVX^�ÃX®RW�±$Q$MPMRQ$MnJ
µ�° ¾ OPSaÅ�SaQ$¬*¹�W�ZXQ ¾ M<³�T�Å`Q�VXSa±$Q#TYZXÅ_T9V�O�TY^`Q$M
¸X°XO
T ¾ MPWMPW_¹Q�ÃX®RW_¸ ¾ Q$¹�TYOPSa±�TYMRÃ�Q/±$OPM�J

«�S ®RMPO@WY¯ÉT ¾a¾ ²XMRÃ ¾ S OROPSaVX^�T-¹WxZLQ ¾ W9¯�T�MP�MPORQ$¹ SaV�MPQ/Å_Q$®�T ¾ Å�SaQ$¬<M�T ¾a¾ WY¬<M<ORW#ZXQ$±$W`¹�Ã�W_MRQ
SaO+SaV#±�³�°XVLÏxM'³�T�Å�SaVX^�T
MPQ/VXMPSa¸ ¾ QNMRSaÒ$Q_²XTYVLZ#OP³XSaM'S M�êx°LS ORQN®RQ ¾ Q$Å_TYV�O+SaV#OP³LQN±nT9MPQNW9¯vÅ�S MR°�T ¾
¹�W�ZXQ ¾ M�JËµ W_®PQ/WYÅ_Q$®�²�QnTY±�³#MPSaVX^ ¾ Q<ÅxSaQ$¬�¯ºW�±$°LMPQ$M<W`V�T
ZXSÇæ Q/®PQ$V�O<TYMPÃ�Q$±$O�²XTYVXZ#OR³XSaMÉSaM+°LMPQ�Á
¯º° ¾ OPWFTYV�T ¾ �Ò$Q#TYVLZÑORW\°XVXZXQ/®PMPO�TYVXZ�OR³XQ�Å_T9®PSaW_°LM<¯ºQnT9OP°X®RQ$M-WY¯<OP³XQ#¹WxZLQ ¾a¾ Q/Z\MP�MPORQ$¹ÑJ
<<³XQ#MPÃ ¾ SaOROPSaVX^�W9¯ET ¹�W�ZXQ ¾ SaV�OPW�Å�S Q/¬<M?T ¾a¾ WY¬<M�T ¾ MRW�OPW�MPÃ ¾ SaO�OR³XQ#¬ÉW`®PÏ\W9¯ÄÃL®PW�ZX°X±$SaVX^
MP°X±�³¹�W�ZXQ ¾ TY¹W_VX^@ZXSÇæ Q$®RQ$V�O<Ã�Q/®PMPW`VXM�T9VXZ�È9W_®ÉT ¾ W`VX^�OR³XQ
OPSa¹�Q_J$<<³XQ ¾ Q$MRM<VXSa±$Q�T9MPÃ�Q$±$O
WY¯+T�¹#° ¾ ORS Å�SaQ$¬�¹�W�ZXQ ¾ SaM'OP³�T9O<OP³XQ
±$W`VXMPSaMPORQ$VX±$ãWY¯�OR³XQ
WYÅ_Q$® ¾ TYÃXÃXSaVX^-MP°L¸X¹�W�ZXQ ¾ M�²_±$W`®�Á
®PQ$MRÃ�W`VXZXSaVX^OPW�OR³XQ-Å_TY®PSaW`°XMNÅ�SaQ$¬<Mn²�³�T9MNORW�¸�Q?^`°�TY®�TYV�OPQ$Q/ZvJ(<<³XQ�Q/âÔT9¹�Ã ¾ Q
WY¯<Ü�Q$±$O�JvÌ
MP³XWY¬<M�¹.TYV�
±nT9MPQ$M<¬<³XQ/®PQNOR³XQNÅ�SaQ$¬<MÉT9®PQ@WYÅ_Q$® ¾ T9ÃXÃXSaVX^�²ËT9VXZ#MPWA¬<³XQ$®PQ@Ã�W`MPMRS ¸ ¾ Q@SaVX±$W_VÔÁ
MPSaMPORQ$VX±$SaQ$M@¹.T�#TY®RS MRQ_²XQ`J ^�Ja²

õ OP³XQAZXQ$MP±/®PSaÃXOPSaW`VÑW9¯:OR³XQ�± ¾ T9MPMS`ba
c�\�d ^�eFf+SaV\OP³LQ�MPO�TYOPSa±�Å�SaQ$¬·WY¯Ä«�Sa^�JÆß�8íW_Ã�Q$®�T9OPSaW_VLMn²TYOROP®PSa¸X°LOPQ$M�²+±$W`VXMPOR®�TYSaV�OPM":-¹#°XMPOA¸�Q�±$W`³XQ$®PQ/VxO¬<SaOP³=OR³XQ�¸�Q/³�T�Å�S W`°X®#WY¯NOR³XQ�M�T9¹�Q
± ¾ TYMRMNTYM<ÃX®RQ$MPQ$V�ORQ$ZÑSaV\«�Sa^�J4XÐ

õ OP³XQA¸�Q$³�T�ÅxSaW`°X®ÉW9¯+± ¾ TYMPM�`ba
c�\�d ^�eFf�ZXQ$ÃXSa±$ORQ$Z\SaV\«vSa^�J4�¹#°XMROÉ¸�Q�±$W`³XQ$®RQ$V�ON¬<SaOP³�OP³LQ®PW ¾ QAÃ ¾ T�_Q$Z\¸��SaOPM@S VLMPO�T9VX±$Q$M
SaV\OR³XQ?±/W ¾a¾ TY¸�W_®�T9OPSaW_V�ZXQ/ÃXSa±$OPQ$ZFSaV\OP³LQ�SaVxORQ$®�T9±$OPSaW`V
Å�S Q/¬ W9¯:«�Sa^�J�?�Ð

õ OP³XQ-¹�Q/OP³XW�Z\TYMRMPW�±$SUTYORQ$Z\¬<SaOP³\OR³XQ�W`Ã�Q$®�TYORS W`Véö�e�[�÷Cf�\�øù
^�[NSaV\«�S ^�J�Ì-¹#°XMRO<¸�QA±$WYÁ³XQ$®RQ$V�O#¬<S OR³�OP³XQÃX®PQ�ÈYÃ�W_MPOR±$W_VLZXSaOPSaW_VXM�T9MPMRWx±/S T9OPQ$Z�¬<SaOP³�OP³LQ.M�TY¹Q?W`Ã�Q$®�TYORS W`V=SaV
«�S ^�JÆß_J
KNVXW`OP³XQ$®#ÃL®PW_¸ ¾ Q/¹.TYORSa±.TYMRÃ�Q/±$O�SaM#OP³�TYO#¬<³XQ$V»TF¹#° ¾ ORS Å�SaQ$¬ ¹�W�ZXQ ¾ SaM-®PQ�Î�VLQ$Z ORW

T ¾ Q/MPM#TY¸XMROP®�T9±$O�W`VXQ_²�QnTY±�³�MP°L¸X¹�W�ZXQ ¾ ±nTYVXVLW_O�¸�Q�®RQ�Î�VXQ$Z�SaVXZXQ$Ã�Q$VXZXQ/VxO ¾  Ð�OP³LS VLÏ\¯ºW`®
Q$âXTY¹Ã ¾ Q_²_W9¯+®PQ�Î�VLS VL^.TYV�W`¸_À�Q$±$O@WY¯+± ¾ TYMRMS`ba�c
\Ad ^�e$f+S V�ORW#MPQ$Å`Q$®�T ¾ ±/WxW`Ã�Q/®�TYORSaVX^�W`¸_À�Q$±$ORMn²
SaV�MP°L±�³ã±nTYMRQ�OR³X®PQ/Q?Å�SaQ$¬<M<WY¯�OP³XQ
¹WxZLQ ¾ ¹#°XMPO'¸�Q�®RQ�Î�VXQ/Z\SaV TA±$W`³XQ$®PQ/VxO
¬<T�xJ

ì(í�ú û ä,ç�Ý�ÚÜÄð%Ú�Ù@ÚAÖ-â@á{ÔBÚ�ã(× û àFâCß$ÚÞÝ
Ý
Ê�V?OR³XQ'MPWY¯eO�¬ÄT9®PQ'Q$VX^_SaVXQ/Q$®PSaVX^�¬'W_® ¾ Z�SaO�SaM�VXWY¬�¬'Q ¾a¾ Q$MRO�TY¸ ¾ SaMR³XQ$Z#OP³�TYO�OP³XQ'ZXQ$Å`Q ¾ W_ÃX¹Q$V�O
ÃX®PW�±$Q/MPM<WY¯�T%MPWY¯eO�¬ÄT9®PQ�T9®PORSl¯�TY±$O+MR³XW_° ¾ Z¸�Q@W_®R^xTYVLS Ò/Q$Z�SaV#ÃX³�T9MPQ$M<TYVLZ�OP³�TYO'QnTY±�³�ÃL³�TYMRQ
SaM�W`®P^�TYVXSaÒ$Q$Z�SaVFÅ_TY®RS W`°XM�TY±$ORSaÅxSaORS Q/Mn²�¬<³XQ$®RQ�MPW`¹�Q-WY¯<OP³XQ/¹C¹�T��¸�Q�SaOPQ/®�TYORQ$Z�MPQ/Å_Q$®�T ¾
OPSa¹�Q/MnJn«L°X®ROP³XQ$®R¹�W`®PQ_²Y¹�TYV�
¹�W�ZXQ ¾ M�üvWY¯ÆMP°X±�³#ÃX®RW�±$Q$MPM'³�T�Å`QÉ¸�Q$Q$VÃX®PW`Ã�W`MPQ$Zv²9QnTY±�³#W_VLQ
±�³�TY®�TY±$ORQ$®PSaÒ$Q$Z�¸��SaOPM
WY¬<V\ÃX³�TYMPQ/M?TYVXZFO�T9MPÏ�M
OPW¸�Q-ZXW_VLQ?SaVFQnTY±�³FWY¯ÉOR³XQ$¹ÑJLKN¹W_VX^
OP³XQA¹�W_MRO<Sa¹�Ã�W_®PO�TYV�On²�W9¯ÉÅ_Q/®P�ZXSÇæ Q/®PQ$V�O�V�T9OP°X®RQ_²L¯º®PW`¹H^`Q$VXQ$®�T ¾ ^`°XSaZXQ ¾ SaVXQ$M@OPW#¯eW_®P¹�T ¾
MPO�TYVXZ�T9®PZXM�²X¬'Q
³�T�Å_Q

õ OP³XQ
¸�T9MPSa±NW ¾ Z�W_VLQN¬<TYOPQ/®�¯ÂT ¾ ¾ ²`±�³�TY®�TY±$ORQ$®PSaÒ$Q$Zã¸x-¯eW_°X®'ÃX³�T9MPQ$M�èX±nT9ÃXOP°X®RQ?TYVLZ�MPÃ�Q$±$SÇÁÎ�±nT9OPSaW_V�WY¯�OP³XQ
®RQ$ê�°XSa®PQ$¹Q$V�OPMn²LZXQ$MRS ^`Vv²X±/WxZLS VL^åT9VXZ�¹.TYSaV�OPQ/V�TYVX±/Q_Ð
ý ò'mRoPm���mN� s k�m s ixw�qe�xmRo�w ���P� o�oPmRi � m?w � qe��m���w$o tBþOÿ������ f�ixw�qNq�w-�Xm � w/i �a� p�m t ��jlqe�\qe�xm
h'�#����w t m z p��



õ OP³XQAWYç�±$SUT ¾ MPO�TYVXZ�TY®PZ�W9¯:OR³XQ�[
Q$®R¹.TYVÃX°X¸ ¾ Sa±�T9ZX¹�SaVXSaMROP®�T9OPSaW_V��EÁgµ WxZLQ ¾ Ð
õ OP³XQA¹�W_MRO+Ï�VXWY¬<V�W_VXQ
¸�T9MPQ$Z�W`V.OR³XQ�´
µ\¶Ñ]'´
Û·Þ 4Lß�àP²`êx°LS ORQ
³XQnT�Å�ÆÐ
õ OP³XQAVXQ$¬·KN^_S ¾ QN¹Q$OP³LWxZLM'¯ÂTY¹S ¾ �8UMR°X±�³ÑTYMNI:âxOR®PQ$¹Q�ÁPÛ�®PW`^_®�T9¹�¹S VL^	�]:$J
á»³�TYORQ$Å_Q/®vMPW9¯ºO�¬<TY®PQ�ÃX®RW�±$Q$MPM�ZXQ/Å_Q ¾ W_ÃL¹�Q$V�O�¹�W�ZXQ ¾ ¬'Q+±$W`VXMPSaZXQ$®�²$OR³XQ+Å_TY®RSaW_°XMÆÃX³�TYMPQ/M

TYVXZ�SaORQ$®�T9OPSaW_VXMA®PQ$ê�°XSa®PQOPW\ÃL®PW�ZX°X±$Q�ZXSÇæÆQ$®PQ/VxO#TY®ROPSÇ¯ÂT9±$OPM-ZXQ$MR±$®PSa¸XSaVX^\OR³XQ�MR�MPOPQ/¹ °XVÔÁ
ZXQ$®
ZXQ$Å`Q ¾ W_ÃX¹Q$V�On²�¬<³XSa±�³ÑMR³XW_° ¾ Zã¸�Q#±$W`³XQ$®RQ$V�O?TY¹W_VX^#OR³XQ$¹ÑÐ�±$W`³XQ$®RQ$V�O�¹�QnT9VXMNOR³�TYO
OP³XQ/#±nTYVXVLW_O'ÃX®PQ$MRQ$V�ON±$W`V�OP®�T9ZXSa±$OPW`®P#MRO�TYORQ$¹�Q/VxORMNTY¸�W_°XO<TYV�TYMRÃ�Q$±/O<WY¯vOP³LQ�MR�MPOPQ/¹ÑJ`Ê�V
^_Q$VLQ$®�T ¾ MR°X±�³.TY®ROPSÇ¯ÂT9±$OPM<TY®RQ<®PQ ¾ TYORQ$Z�¸�-Ã�TY®ROPSa±$° ¾ T9®+®PQ ¾ T9OPSaW_VXMR³XSaÃXMn²`MP°L±�³�TYM'®PQnT ¾ S Ò�TYOPSaW`Vv²
®PQ�Î�VXQ$¹�Q/VxO�²�Sa¹�Ã ¾ Q$¹Q$V�O�TYORSaW_Vv²�J�J$J$J
<:T9Ï�S VL^�TYMNQ/âÔT9¹�Ã ¾ Q
OP³LQ?OR®PSaÅ�S T ¾ ¬<TYORQ$®�¯ÂT ¾a¾ ¹W�ZXQ ¾ ²�OP³XQ/VÑOR³XQ?ZLQ$MPSa^_VF¹#°XMRO�ÿPý"�Yù���
�ý

OP³XQ�®PQ$ê�°XSa®PQ/¹�Q$V�OPM�Q$â�ÃX®RQ$MPMRQ$Z#¸�
OP³XQ'®PQ$ê�°XSa®RQ$¹�Q$V�O�MPÃ�Q$±$SÇÎ�±nT9OPSaW_Vv²YT9VXZ�OP³LQÉ±$W�ZXQ'MP³LW_° ¾ Z
¸�Q�T-±$W`®P®RQ$±$OS���*��ù ý
�?ý
�Xú-�_ú-�Uû���W9¯:OR³XQ
ZXQ$MRS ^`V�MPÃ�Q$±$SÇÎ�±nT9OPSaW_VvJ
á�Q�³�T�Å`Q.T ¾ MRWÑOR³�TYO-SaV=OP³LQ.´
µ\¶·¬'W_® ¾ Z�OR³XQ�¹�W�ZXQ ¾ M-°XMPQ$Z¼SaV=ZLSlæÆQ$®RQ$V�O#ÃX³�TYMRQ$M

¹.T�@°XMPQ@ZXSÇæ Q$®RQ$V�OÉ´
µ\¶�±$W`VXMPOR®P°X±/OPM�8U®RQ$±nT ¾ ¾ OP³�T9O+´�µ\¶ ³�TYM+¸�Q$Q$VZXQ�Î�VLQ$Z�¸�-ÃX°XOPORSaVX^
OPW`^_Q$OR³XQ$®�¹.T9Vx<ZLSlæÆQ$®RQ$V�O�VLW_O�T9OPSaW_VLM;:$JY«LW_®ÆQ$âXT9¹�Ã ¾ Q_²/¬ÉQ+¹�T�N³�T�Å`Q+°XMRQÉ±nT9MPQ'ZXSUTY^`®�TY¹Mn²
MPQ$ê�°XQ/VX±$Q.T9VXZ�±$W ¾ ¾ T9¸�W`®�TYORSaW_V\ZXSUT9^_®�T9¹�M'¯ºW`®
OP³XQ®PQ$ê�°XSa®PQ/¹�Q$V�OPM�²vTYVLZÑ± ¾ T9MPM�ZXSUT9^_®�T9¹�M
Ã ¾ °XM'MPO�T9OPQ$±�³�T9®PORM%T9VXZ�¹�Q$OR³XW�Z�ZXQéÎ�VXSaOPSaW_VLM'¯ºW_®'OP³XQAZXQ$MPSa^`VvJ

ì(í�ì � ä,Ú� ï���� â@×
ç×�Ø-â@ã
Ê�V¼OP³XQ�´�µã¶*±$W`¹�¹#°XVXSaO�\OR³XQ�¬ÉW`®PZ � û��������$úeý�� ��	 SaM#°XMPQ$Z·T ¾ MPWF¬�J ®nJ OnJ+TFMRS VL^ ¾ Q�ZXSÇÁ
TY^`®�TY¹F²�¬<S OR³=OR³XQ�^`Q$VXQ$®�T ¾ SaZXQnTãWY¯NOR³XQ�ZXSUT9^_®�T9¹�¸�Q$SaVX^FMPO�TYORS ±�T ¾a¾ Ñ¬'Q ¾a¾ Áº¯ºW`®P¹Q$Z�T9VXZ
³�T�Å�SaVX^\W_VLQ\ÃX®PQ/±$SaMPQ\¹QnTYVXSaVX^�JC<<³LQ$MPQÑT9MPÃ�Q$±$ORM T9®PQ\VLWY¬�ê�°XSaOPQ�MPO�TYVXZ�T9®PZ T9VXZ¼VXW_VÔÁ
ÃX®PW`¸ ¾ Q$¹.T9OPSa±<¯eW_®
°XMP°�T ¾ ÃX®PW`^_®�TY¹�¹SlVX^-TYVXZFMPÃ�Q$±$SÇÎ�±nT9OPSaW_V ¾ TYVX^`°�TY^`Q$MS8íMPQ$Q`²ÆQ_J ^�Ja²���T�Å_T
W_®ÉÜLÝ�¶Q:$²�TYVXZ�T ¾ MPWAS V#OR³XQN±�TYMPQ
W9¯�T
ê�°XSaOPQN®RQ�Î�VXQ/Z.MR�VxO�TYâ�T9VXZ#MPW`ÃX³XSaMPORS ±�TYOPQ/Z�MPQ/¹.TYVÔÁ
OPSa±$M�J Ú W_VLMPSaZXQ$®�²�¯ºW`®<Q$âXTY¹�Ã ¾ Q`²��������»Þ�Ì�à�T ¾ W`^_Sa±nT ¾ ÁPT ¾ ^_Q/¸X®�T9S ±<MRÃ�Q/±$SÇÎ�±nTYORSaW_V ¾ TYVL^_°�T9^_Q
OP³�T9O
WYæÆQ$®PM?TÃ�WY¬ÉQ/®�¯º° ¾ ±$W`¹#¸XSaV�TYORSaW_V�WY¯ÉÊPÜsD<ÁP¶vT9OPSaVF±�³�TY®�T9±$OPQ/®PMn²�MP°L¸XO��ÃXSaVX^�²Æ¹Saâ_ÁeÎ�â
W_Ã�Q$®�T9OPSaW_V#MR�VxO�TYâÆ²�TYVXZWYÅ_Q$® ¾ W�TYZXSaVX^
ORW�¬<®PSaOPQ@ê�°XSaOPQN®RQnTYZ�TY¸ ¾ QNORQ$â�OP°�T ¾ MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMn²
TYVXZ�TAMPW`ÃX³XSaMPORSa±nTYORQ$Z¯ºW_®R¹.T ¾ MRQ$¹.T9VxORSa±$M+¯eW_®+Ã�T9®PORS T ¾ S O��²YMR°X¸XMPW`®PORS VL^åT9VXZ.T9®P±�³XSaOPQ$±/OP°X®�T ¾
MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMnJ

�É°XO�²�´�µ\¶·SaM�TãÅ�S MR°�T ¾<¾ T9VX^_°�T9^_Q_²�TYVLZ=MPW�SaORM#MP�V�O�TYâ�SaM#VXW`O©8eTYVXZ¼±nT9VXVXW`O#¸�Q�:
^_SaÅ_Q/V=¸��OP³XQ�MRO�TYVLZ�TY®RZ»OPQ$±�³XVLS ê�°XQ/Mn²+MR°X±�³»TYM�� ë�« T9VXZ»TY¸XMROP®�TY±$OMP�V�O�TYâ�OR®PQ$Q/M�W_®
OPQ$®R¹�M'¸X°XS ¾ O+¸��±$W`¹#¸XSaV�TYORW_®RMnJF<<³�°XM<Q$Å`Q$V�MP�V�O�T9±$OPSa±
±$W_®R®PQ$±/OPVXQ$MRM
ZXW�Q$MNÃ�W_MRQ�VLQ$¬ T9VXZ
®PQ ¾ Q$Å_T9V�OÉÃX®RW_¸ ¾ Q$¹MnJ�<<³XQ
±�³XW_MRQ$V�OPQ$±�³XVXSaê�°XQ�SaM'OPW-°XMPQ%�?ý�ú����?û
�_ý/ùUù����_ü-OPW#ÃL®PQ$MRQ$V�ONOP³LQ
TY¸XMROP®�TY±$O�MP�V�O�T9â�Ã ¾ °XM�OP³LQÄT9MPMPW�±$SUT9OPQ$Z#Å�SaMP°�T ¾ VXW_O�TYOPSaW`V�8U±$W`VX±$®RQ$OPQ@MP�V�O�TYâ:�^_SaÅ`Q$V?TYÃ�TY®PO
¯ºW_®<Q�TY±�³�T9¸XMPOR®�T9±$O
±$W_VXMROP®R°X±$OnJ�Û�®RQ$MPQ$V�ORS VL^.OR³XQ#TY¸XMROP®�T9±$O�MRxV�O�TYâB8UOR³XQ?±�³�T9ÃXOPQ/®�W9¯ÉOP³LQ
WYç�±$SUT ¾ ´
µ\¶FMPÃ�Q$±$SÇÎ�±nT9OPSaW_Vã±$W_VX±/Q$®PVXSaVX^OP³XQ�T9¸XMPOR®�TY±/ONMP�V�O�T9â�SaM<MPOR®�T9VX^_Q ¾ OPSaO ¾ Q$Z���ý�&
�S���Xú-� � ��:'SaV�T�¹Q$O�T9¹�W�ZXQ ¾a¾ SaVX^NMRO� ¾ Q
¹�Q�TYVXM+ORW#^_SaÅ_Q
T�8í¹�Q$O�T�:�± ¾ TYMRM<ZXSUTY^_®�TY¹F²n¬<³LQ$®PQ
OP³XQ'± ¾ TYMRMPQ$Mo8UW`®+¸�Q$OPORQ$®É¹Q$O�T9± ¾ TYMRMPQ$M":v±/W_®P®RQ$MPÃ�W_VLZ�OPW
OR³XQ<Å_TY®RS W`°XM�±$W_VLMPOP®R°X±$ORMn²�OP³LQ$Sa®ÉTYOgÁ
OP®RS ¸L°XOPQ$M<TYVLZ#OP³XQ@®PQ ¾ TYORSaW_VXMR³XSaÃXMÄT9¹�W`VX^NOR³XQ$¹¹8íS VL± ¾ °XZXSaVX^�TY^`^_®PQ/^xTYORSaW_V�È9±$W_¹Ã�W`MPSaOPSaW_V@:
OPW<OR³XQ+Q ¾ Q$¹Q$V�OPMv±�³�T9®�T9±$OPQ$®RSaÒ$SaVX^NMR°X±�³?±$W`VXMPOR®P°X±/OPMnÐ`TYVXZ�MRÃ�Q/±$SUT ¾ SaÒnTYORS W`V
³�TYM�OP³XQ+W`¸�ÅxSaW`°XM
¹�QnT9VXSaVX^�J�<<³XQ<±$W`VXZXSaOPSaW_VLM�±/W_®P®RQ$MPÃ�W_VLZXSaVX^�OPWAOP³XQ<ÃX®RW_Ã�Q$®PORSaQ$MÉ^`°�TY®�TYV�OPQ/Q$SaVX^
OP³XQ<MRO�TYORSa±
±$W_®R®PQ$±/OPVXQ$MRMé8U¬'Q ¾a¾ Áº¯ºW`®P¹Q$ZXVXQ$MRM;:@TY®PQ#^`SaÅ_Q$V�TYM
±$W`VXMPOR®�TYSaV�OPM-TYOPO�TY±�³XQ$Z�ORW�MP°X±�³°8U¹Q$O�T�:
�! #"�"%$'&)(�(%*�*�*�+-,/.�"�0�1�2#1%3�054%6�0�7�2/298;:�6<+-4%0�65(



± ¾ TYMRMÉZXSUT9^_®�T9¹ÑJ�äNWY¬'Q$Å`Q$®n²`ZX°XQ
OPWAS ORMÉZLS ¹Q$VXMRS W`Vv²YOR³XQS8í¹�Q$O�T�:�± ¾ T9MPM'ZXSUTY^_®�TY¹ ZXQ�Î�VXSaVX^
´�µ\¶ÓSaM#MPÃ ¾ SaO-S V¼MRQ$Å_Q$®�T ¾ Ã�TY®ROPMn²�QnTY±�³¼W_VLQ.±/W_VX±$Q/®PVXSaVX^�MRW_¹�QÃ�TY®ROPSa±$° ¾ T9®#±$W_VXMROP®R°X±$O
8UQ_J ^�J ²�MRO�TYORQ#¹.T9±�³LS VLQ$M;:
TYVLZ�ÃX®PQ$MRQ$V�OPQ$Z�SaV�T�MRQ$Ã�T9®�TYORQ#±�³�TYÃXORQ$®-WY¯<OP³XQ#´
µ\¶¼WYç�±/S T ¾
MPÃ�Q$±$SÇÎ�±nT9OPSaW_V·Þ54�E�à<OPW`^_Q$OR³XQ$®#¬<SaOP³�OP³XQ�®RQ ¾ TYOPSaÅ`Q�±$W`VXMPOR®�TYSaV�OPM�J=<<³�°XM�²�OP³XQ�±$W`VXMPOR®�TYSaV�OPM
±$W_VLMPSaZXQ$®ÉT ¾ ¬ÄT��M+T@°XVXSaê�°XQ<±$W_VLMPOP®R°X±$O�8íQ_J ^�Ja²�MPO�T9OPQ@¹.TY±�³XSaVXQ/Mnè�OP³XQ/®PQNSaMÉT%°XVXSaê�°XQÉSaVXSaORS T ¾
MPO�TYOPQ`²ÆOP³XQ/®PQ#SaMNVXW�OR®�TYVLMPSaOPSaW_V ¾ Q�T�ÅxSaVX^�T-Î�V�T ¾ MPO�TYOPQ
:$²vT9VXZÑOR³XQ$®RQ�TY®PQ-VXW�±$W`VXMPOR®�TYSaV�OPM
±$W_VLMPSaZXQ$®RS VL^åTA¬<³XW ¾ Q@¹�W�ZXQ ¾ ¹�TYZXQ<¸�#MRQ$Å_Q$®�T ¾ ±$W_VXMROP®R°X±$OPM�J�Ü�W-VXW`OP³XSaVX^-SaMÉM�TYSaZ.T9¸�W`°XO
OP³XQ�¹#°XOP°�T ¾ ®PQ ¾ T9OPSaW_VXMR³XSaÃXMvTY¹W_VX^'OP³LQ+±$W_VLMPOP®R°X±$ORM+¸X°XS ¾ ZXSaVX^NT'¹�W�ZXQ ¾ 8UQ_J ^�Ja²�T<±nT ¾ ¾ Q$Å_Q/VxO
TYÃXÃ�QnT9®PSaVX^�W`V�T�OP®�TYVXMRS ORSaW_VFWY¯ÄTMPO�TYORQ?¹�TY±�³XSaVXQ�¹#°XMRON¸�Q?¸L°XS ¾ O@¸�ÑTYV\W`Ã�Q/®�TYORSaW_VFWY¯
OP³XQ
±$W`V�OPQ$â�ON± ¾ T9MPM":$J
á�Q�ÃL®PQ$MRQ$V�O�SaV «�Sa^�J@6�T-MRS ¹Ã ¾ SÇÎ�Q$Z#¯e®�TY^`¹�Q$V�O<W9¯:OR³XQ-´�µ\¶ ¹�Q$O�TY¹�W�ZXQ ¾ MR³XWY¬<SaVX^

MPW`¹�QNW9¯�OR³XQ
±$W_VXMROP®R°X±$OPM
VXQ/Q$ZXQ$ZFOPW-ZXQ�Î�VLQ?T-± ¾ TYMRM<ZXSUTY^_®�TY¹FJ

ModelElement

name: String

Association StateMachineConstraintClassifierOperationAttribute . . .

Model

DataTypeInterfaceClass

end
. . .

0..1

*

**

2..*

*

. . .

¥=p�¦��>=X�Xh'�#���#m�q s �
w t m z d�jl�@� z j���m t@? o s ���
mPi_q ¨�w$i � mPo�i`j�ix��¨ zls p�p+b+j s �/o s �

<<³XQN±$W`VX±$®RQ$OPQ�MR�VxO�TYâ#W9¯v´�µ\¶�²�¬<³XSa±�³SaMÉSaV#OP³LQ�W9ç�±$SUT ¾ MRO�T9VXZ�TY®RZ�Þ 4�E�à�±�T ¾a¾ Q$Z��Xû$&
ú��`ú��íû��X²�±$W`®P®PQ/MPÃ�W_VXZ#ORWN^_SaÅ`Q+¹.T9Vx<ZLSlæÆQ$®RQ$V�O+Å�S MR°�T ¾ ZXSUTY^`®�TY¹MÆQnTY±�³-W_VXQ�±$W_®R®PQ$MRÃ�W`VXZXSaVX^
OPW�T#MP°L¸XMPQ$OAWY¯ÄT�¹�W�ZXQ ¾ Jë@W_ORS ±/Q?OR³�TYO�²�³LWY¬ÉQ$Å`Q$®n² OP³XQ-®PQ ¾ T9OPSaW_VXMR³XSaÃ\¸�Q$O�¬ÉQ/Q$V�OP³XQ#TY¸ÔÁ
MPOR®�TY±/O.TYVLZ»OP³XQã±$W_VX±/®PQ$ORQ�MP�V�O�TYâ�SaM�ê�°XSaOPQ\¬'QnT9Ï Ð:¯ºW_®#Q/âÔT9¹�Ã ¾ QOP³XQF± ¾ TYMRM�ZXSUTY^`®�T9¹
ZXW�Q$M<VXW`ONTYÃXÃ�QnTY®NT9MNT�¹Q$O�T9± ¾ TYMRMÉSaV�OP³XQ�T9¸XMPOR®�TY±/O<MP�V�O�TYâ¸X°XO<W`V ¾ #S VOP³XQAVXW_O�TYOPSaW`Vv²
TYVXZ\T-°XVLS ê�°XQ
¹WxZLQ ¾ Q ¾ Q$¹�Q/VxO�8í±$W ¾a¾ TY¸�W_®�TYORS W`V�:�±$W_®R®PQ$MRÃ�W`VXZXM�ORW#O�¬ÉW#ZXSÇæÆQ$®PQ/VxO@Å�S MR°�T ¾
ZXSUTY^`®�TY¹MnèYMRQ$ê�°XQ$VX±/Q?ZXSUT9^_®�T9¹HTYVLZ�±$W ¾ ¾ T9¸�W`®�TYORSaW_V�ZLS T9^_®�TY¹ÑJ
´�µ\¶\T9Sa¹�MvORW
¸�Q$SaVX^AOP³XQ �A�s� ê+ý"�-VXW_O�TYOPSaW`VXM+OPW
¹WxZLQ ¾ T ¾a¾ OP³LQNZXSÇæÆQ$®PQ$V�O<TYMRÃ�Q$±/OPM'WY¯

T-MPW9¯ºO�¬ÄT9®PQ�MR�MPOPQ/¹ ZX°X®PSaVX^#OR³XQ�Å_T9®PSaW_°XM<ZLQ$Å_Q ¾ W`ÃX¹�Q$V�O<ÃX³�TYMPQ/Mn²ÆTYVXZãOP³�°XMNSaO<W9æ Q$®RM�TYV
��½
�������� � ýÑû/. � û����$úeÿ�� � ú���W`®PSa^_SaV�T9OPQ$Z�SaV�¹.T9V�\ZXSÇæ Q/®PQ$V�O-VXW_O�TYOPSaW`VXMnJ�Ê�VXZXQ$Q/Zv²�´�µ\¶
±$W_¹#¸LS VLQ$M?ê�°XSaORQ.MRO�T9VXZ�TY®RZ¼¬ÄT��M#OPW�ÃL®PQ$MRQ$V�O�± ¾ TYMRMPQ$M�TYVXZ»T9MPMPW�±$SUT9OPSaW_VXM�²+¬<SaOP³�¹�W`®PQ
MPÃ�Q$±$SÇÎ�±@VXW_O�TYOPSaW`VXM�¯ºW`®+OP³XQ@¸�Q/³�T�Å�S W`°X®�T ¾ T9MPÃ�Q$±$ORM�8UMPO�TYORQN¹.T9±�³XSaVXQ_²YMRQ$ê�°XQ$VX±$Q
ZXSUT9^_®�T9¹Ñ²
±$W ¾a¾ TY¸�W_®�TYORS W`V�ZXSUTY^`®�T9¹Ñ²YTY±$ORSaÅxSaO��ZLS T9^_®�TY¹©:/²�¬<S OR³#MPÃ�Q$±$SUT ¾ VLW_O�T9OPSaW_VA¯ºW`®+OP³XQ@°XMPQ@±nTYMRQ$M
8U°XMRQ?±�TYMPQ-ZXSUTY^`®�T9¹©:$²`¬<SaOP³\ZLS T9^_®�TY¹ ¯ºW_®<OR³XQ?ÃL³x�MRS ±�T ¾ ÈYZXQ/Ã ¾ WYx¹Q$V�OÉÅ�SaQ$¬*W9¯:OR³XQ-MP�M�Á
OPQ$¹Mn²YTYVLZ?¬<SaOP³A±$W_VXMROP®R°X±$OPM'OPW
MROP®P°L±$OP°X®RQ
OP³XQ'¹�W�ZXQ ¾ M 8UÃ�T9±�Ï_T9^_Q$M":$JYá�Q'³�T�Å`Q_²YTYM+VXSa±$Q ¾ 
M�T9S ZSaV�Þaß�ö�àP²_T*÷�� �`ù ú-�Uú-�A�`ý?û/.BADCBEJ������ü_ÿ/�����$3/J



<<³XQ$®PQFSaM.T9VXW_OR³XQ$®\TYMRÃ�Q$±/O\WY¯?´
µ\¶*OR³�TYO¹.T9Ï_Q$M#OR³XQÑOR®PQnT9OP¹Q$V�O�WY¯-S ORM�MRxV�O�TYâ
ÃX®PW`¸ ¾ Q$¹.T9OPSa±_J�Ê�VXZLQ$Q$Zv²'´�µã¶*SaM�VXW`O�À�°LMPO.T ¾ TYVX^`°�TY^`Q.ORW�¸�QF°XMRQ$Z T9M�SaO�SaM#SaV T9Vx
±nTYMRQ_Ð�SaVXMPORQnTYZ�OPWFMP°XÃLÃ�W`®PO#SaOPM-°XMPQ�SaV�Ã�T9®POPSa±$° ¾ T9®?ZLW_¹.T9SaVXMn²�W_®A¯ºW ¾ ¾ WY¬<SaVX^�Ã�T9®POPSa±$° ¾ T9®
ZXQ$Å`Q ¾ W_ÃX¹Q$V�ON¹�Q/OP³XW�ZXM�²ÆW_®�°LMPSaVX^�Ã�TY®ROPSa±$° ¾ T9®?TYÃXÃ ¾ Sa±nT9OPSaÅ_Q-OPQ/±�³LVXW ¾ W_^`SaQ$M�´�µã¶=W9æ Q/®PM
T ¾ ®PQ�TYZX
SaV?SaORMPQ ¾ ¯Æ¹�Q$±�³�T9VXSaMP¹�MÆORW
ZXQ�Î�VXQ<SaORM�WY¬<V-MPÃ�Q$±$SUT ¾ SaÒnT9OPSaW_VLMÆ8í´�µ\¶ ÃX®PW9Î ¾ Q$M;:/J_«XW`®
Q$âXTY¹Ã ¾ Q_²
õ MPORQ$®PQ$W`O��Ã�Q$M�T ¾ ¾ WY¬»ORW?ZLQ�Î�VXQ�Å_T9®PSUTYV�ORMÉW9¯:OR³XQ
Q$â�SaMPOPSaVX^#±/W_VXMROP®P°L±$OPM�²
õ O�T9^_^_Q/Z.Å_T ¾ °XQ$M<T ¾a¾ WY¬»OPW#TYZXZ�Ã�T9®PORMNOPW-Q$â�SaMPORS VL^#±$W_VXMROP®R°X±$OPM�²
õ TYZXZLS ORSaW_V�T ¾ ±$W`VXMPOR®�T9S V�ORM.T ¾a¾ WY¬"ZXQ�Î�VLQ\®PQ$MROP®RS ±/OPSaW_VXMW_V¼OP³LQ.MR°X¸XMRQ$O�WY¯�OR³XQ�´�µ\¶¬<³XSa±�³.¹�T�?¸�Q
°XMPQ/Zè8UQ_J ^�J ²�VLW#ÅxSaMRS ¸ ¾ Q
TYOROP®PSa¸X°LOPQ$MNT9®PQ?T ¾ ¾ WY¬'Q$Z�:/J
«XW`®É¬<³�T9O<±$W_VL±$Q$®PVLMNOP³LQ�MRQ$¹.T9V�OPSa±$Mo8UW_VL±$Q�±nT ¾ ¾ Q$Z¾� 	 ����S� � TYM<W`ÃXÃ�W_MPQ/Z.ORW��$ú-�_ú-� � :

WY¯+T�´
µ\¶F¹�W�ZXQ ¾ OP³LQ�MRSaOP°�T9OPSaW_VS M'MPORS ¾ ¾ ¬'W_®RMPQ_J�«�S ®RMPO<W9¯:T ¾a¾ OP³XQAMPQ$¹�TYV�OPSa±$M'SaMÉZXQéÎ�VXQ$Z
SaV�¯ºW_®R¹.T ¾ ¾ .T9VXZ=SaVFMPQ$Å`Q$®�T ¾ Ã�W`S V�ORM�SaO�SaM?TY¹#¸XSa^`°XW_°XM�²�S VL±$W_¹Ã ¾ Q$OPQ#TYVXZ�Q/Å_Q$V�±$W_V�OP®�T�Á
ZXSa±$OPW`®P�JÆµ�W_®RQ$WYÅ_Q$®�²vOR³XQ#Q$â�SaMPORQ$VX±$QWY¯NT�Å_T9®PSUTY¸ ¾ QAMPQ$¹�TYV�OPSa±$M@¯ºW`®�MRW_¹Q?±$W`VXMPOR®P°X±/OPM#SaM
Q$â�Ã ¾ Sa±$SaO ¾ ÑMRO�T9OPQ$Z³8]�$ý
�S���Xú-� � !
�_ÿ����`ú��íû����Xû����Xú���:/Ð+Q_J ^�J ²�OP³LQ.Ã�W ¾ Sa±$ã¯ºW_®-³�T9VXZ ¾ SaVX^\OP³LQ
Q$Å_Q/VxO'ê�°XQ$°XQ/M'¯ºW_®'OP³XQ@MPO�TYOPQ
¹�TY±�³XSaVXQ$M+SaM'VXW_O�Î�â�Q$ZvJXÜÔ°X±�³#¯ºQnT9OP°X®RQ�T ¾a¾ WY¬<M�ORW?OR°XVXQ
OP³LQ
VXW_O�TYORS W`V�ORW?Å_T9®PSaW_°XM'Ã�W_MPMRSa¸ ¾ �Å_Q/®P�ZLSlæÆQ$®RQ$V�ON°XM�TY^_Q/MnJ
«vSaV�T ¾a¾ �²`OP³XQ-M�T9¹�Q
±$W_VLMPOP®R°X±$O
¹.T�#¸�Q-°XMPQ$Zã¯ºW`®<ZXSÇæ Q$®RQ$V�O
ÃX°X®PÃ�W_MRQ$Mn² Q$Å_Q$V�TYO<ZLSl¯íÁ

¯ºQ$®RQ$V�O�ÃX³�T9MPQ$M�Ð�¯ºW_®�Q/âÔT9¹�Ã ¾ Q_²ÆT�MRO�T9OPQ#¹.T9±�³XSaVXQ?¹�T��ZXQ$MP±/®PSa¸�Q�OR³XQ#¸�Q/³�T�Å�S W`°X®�W9¯�TYV
TY±$ORSaÅ_Q'W_®+W9¯ T@Ã�T9MPMPSaÅ`Q<± ¾ TYMPM�²YWY¯vTYV-W_Ã�Q$®�TYOPSaW`Vv²YWY¯vT
°XMRQ<±nTYMRQ_²`W_®+W9¯ OR³XQ<¬<³XW ¾ Q'MP�MPORQ$¹ÑJ
Ê�V.T ¾ ¾ OR³XQ$MRQ�±nTYMRQ$M
OP³XQ
MRQ$¹.T9VxORSa±$M<SaMÉM ¾ Sa^`³xO ¾ #ZXSÇæ Q$®RQ$V�OnJ

F «Ñ¨@¥X¥N�£+¤HGÄNQ¬�NCU�¥X©®JI»ªP¥sNv©�¤XªP¦+£¿¬
�ÉQ/±nTY°XMRQ<WY¯XOP³LQÉÃX®RW_¸ ¾ Q$¹MÆW_°XO ¾ S VLQ$Z�SaV�OP³LQÉÃX®RQ$±$Q$ZLS VL^�MRQ$±$ORS W`Vv²YT<±$W`VXMPSaZXQ/®�TY¸ ¾ Q<TY¹W_°XV�O
WY¯v¬'W_®RÏ?³�T9MÉ¸�Q$Q$V�ZXQ/Å_W_ORQ$Z�®PQ$±/Q$V�O ¾ �ORW�OP³XQ
±$W`VXMPSaMROPQ$VX±/�SaMPMR°XQ$M<SaV�OR³XQN´
µ\¶+J�Ê�VÃ�TY®gÁ
OPSa±$° ¾ T9®n²�I�VX^_Q ¾ M@Q$ONT ¾ J`SaV TAMPQ/®PSaQ$MNW9¯�Ã�T9Ã�Q/®PMS8RÞaß�E%KXÌ_ÍËà�::³�T�Å_Q
ZXSaMP±/°XMPMRQ$Z\OP³LQ�ORQ$®P¹SaVXW ¾ Á
W_^`x²�MPW`¹�Q#ORQ$±�³XVXSa±nT ¾ T9VXZ�¹�Q/OP³XW�ZXW ¾ W`^_Sa±nT ¾ TYMRÃ�Q/±$OPM�T9VXZ=®RQ�¯ºQ$®RQ$VX±$Q$MOPW\W`OP³XQ/®?¬'W_®RÏ J
µ�W_®RQ$WYÅ_Q/®n²ÉT MPÃ�Q$±$SUT ¾ ¬'W_®RÏxMR³XW_Ã¼³�T9M�¸�Q$Q$V·W_®R^xTYVLS Ò/Q$Z»¬<SaOP³XSaV¼OP³LQÑÕFÖv×-ØËÙ Ì_Í_Í`Ì
Ú W_V�¯eQ$®PQ$VL±$QNZXQ/Å_W_ORQ$Z�ORW ½�Ú W`VXMPSaMROPQ$VX±/.Û�®RW_¸ ¾ Q$¹M�SaV#´
µ\¶�Á�¸�TYMRQ$Z.ÜÔWY¯ºO�¬<TY®RQNÝNQ/Å_Q ¾ W_ÃÔÁ
¹�Q$V�OR¿é8UMPQ/Q.Þaß�à�:/JXKNVFSaV�OPQ$®RQ$MPORS VL^.ZLS MR±$°XMRMPSaW_VFWY¯+OP³LQ?^`Q$VXQ$®�T ¾ SaMPMR°XQ-WY¯É±$W`VXMPSaMROPQ$VX±/ÑSaV
T�¹W_®RQN^_Q/VXQ$®�T ¾ MRQ$OPORS VL^#OP³�T9V.´
µ\¶F±nT9V.¸�Q
¯ºW`°XVXZS V\Ý@Q$®R®PSa±$SaÏ�Q$ONT ¾ JÆÞ ß�?YàPJ
KNMv±�TYV-¸�Q'MPQ$Q/V?SaV�OR³XQÉ´
µ\¶�Á�®PQ ¾ T9OPQ$Z ¾ SaOPQ$®�TYOP°L®PQ_²�°XMR°�T ¾a¾ NOR³XQÉ±/°X®P®RQ$V�O+OPQ$®R¹�SaVXW ¾ W`^_

TYZXW`ÃXOPMNT�®�T9OP³XQ$®@SaV�¯ºW_®R¹.T ¾ MRO� ¾ Q_²L¹#°X±�³�ZXSÇæ Q$®RQ$V�O<¯º®RW_¹�OP³XQAW_VXQ�°LMPQ$ZFSaV.OR³XQ ¾ W_^`Sa±nT ¾ Á
T ¾ ^_Q/¸X®�T9S ±-Î�Q ¾ ZvJvä@Q$®PQ�ORWxWã¬ÉQ°XMPQOP³�T9O?MRO� ¾ Q_²�OPWF¸�Q�±$W`VxOR®�T9MPOPQ/Z ¾ T9OPQ$®-W_Vv²�TYO ¾ Q�TYMPO
SaV=Ã�T9®POn²�¬<SaOR³=OP³LQ\W_VXQ�¬'Q�ÃX®PW`Ã�W`MPQ�W_V�OP³XQ\¸�TYMPSaM#W9¯�OP³LQ T9V�T ¾ W`^_F¬<S OR³=OR³XQ\K�Ý¿<
Å�S Q/¬<Ã�W`S V�O�J
«vSa®RMPOv¬'Q+³�T�Å`Q+OPW@¹�Q$V�ORS W`VNO�¬'WNW`®POP³LW_^_W`V�T ¾ ± ¾ T9MPMRSlÎ�±nTYORS W`VXMvW9¯�±$W`VXMPSaMPORQ$VX±$�²�V�TY¹Q ¾ 

½ ä@W_®PSaÒ$W`V�O�T ¾ Å_Q/®PMP°LML�+Q$®ROPSa±nT ¾ ¿�T9VXZ ½ Ü��V�O�T9±$OPSa±@Å_Q$®RMP°XM�Ü�Q$¹�TYV�OPSa±$¿�J
M�û_ÿ���
�û��Xú-�Yù � û��������$úeý�� ��	 ²vT ¾ MPW�V�TY¹�Q/Z\SaVxOR®�TËÁÂ±$W`VXMPSaMROPQ$VX±/ÑW`®�SaV�OP®�T�Á�¹�W�ZXQ ¾ ±$W_VLMPSaM�Á

OPQ$VL±$x²�SaM�÷UÿRý$ù��_úeý;�-úeû � û��������$úºý
� �
	 ���-û��_ü%�����nü`ÿ�������óÅ�Uú þs�����-ü���!ný
���?û
�_ý/ùÇ3-Þaß�àP²`O�xÃÔÁ
Sa±nT ¾a¾ ?¬<SaOR³XSaV.T-ZXQ$Å`Q ¾ W_ÃX¹Q$V�OÉÃL³�TYMRQ_J

NXýnÿ/ú�� � �9ù � û��������$úeý�� ��	 ²_T ¾ MPWNV�TY¹�Q/Z�SaV�OPQ/®�Á�±$W_VXMRSaMPOPQ/VX±$-W_®�SaVxORQ$®�Á�¹�W�ZXQ ¾ ±$W`VXMPSaMPORQ$VX±$�²
SaMë÷ � û�� � ý�ÿ�����_ü � û��������$úºý
� �
	 ½�ýnú-ó+ý�ý
�è��� ¸<ýnÿRý��Xúo�-û��`ý$ùb��3$²�O�xÃLS ±�T ¾a¾  T9O�ZXSÇæÆQ$®PQ$V�O-ZXQ�Á
Å_Q ¾ W`ÃX¹�Q$V�O
ÃX³�T9MPQ$MFÞaß�àPÐÆOP³LQ.ê�°�T ¾ SlÎ�±nTYORS W`V ½ Å`Q$®PORS ±�T ¾ ¿\SaM?®RQ�¯ºQ$®R®PQ$ZÓOPWFOP³XQ�ÃX®RWx±/Q$MPMWY¯



®PQ�Î�VXSaVX^�¹�W�ZXQ ¾ M#TYVXZ¼®RQ$ê�°XSa®PQ$MOP³XQ\®RQ�Î�VXQ/Z ¹WxZLQ ¾ ¸�Q\±$W`VXMPSaMROPQ$V�O�¬<SaOP³¼OP³XQ�W`VXQ\SaO
®PQ�Î�VXQ$M?Þaß%O�àPJ

� 	 �Xú-� � ú�� �%� û��������$úeý�� �
	 ÷Uý
������ÿPý��åúaþ�`ú*���-�Ôý � � ê � �_ú-�Uû�� � û���.$û`ÿ����#úeû.úaþXý%��½��$úºÿ/� � ú
� 	 �Xú��%P �-�Ôý � � ê+ý"��½ 	 úaþXý��-ý�ú����?û
�_ý/ùC2�2
2�ú þs����ÿRýRQ
���UÿPý��Núaþ�_ú�ú þLý�û�!�ýnÿ/�YùUù(�-û��`ý$ùC½�ý�ó+ý/ùUùb&
.$û_ÿ��?ý"��3-Þaß/OËàPJ

��ý�� ���Lú�� � � û��������$úeý�� ��	
õ ÷�ó=�íú þÓÿPý����Xý � ú-úeû�þLû_ÿ��S
nû��Xú-�Yù � û��������$úeý�� �
	 ##ÿPý�Q����UÿRý����?û
�_ý/ù'�Fû�.é��� ¸<ýnÿRý��Lú�!��Uý
ó,&�Ôû����Xú��Núºû�½�ý¿�$ý�� ���Lú�� � �9ùUù 	�� û��*��_ú-��½/ù ýoó=�Uúaþ#ÿPý�ü��_ÿ/�F�<úºû#úaþXýo�F�-�Xý � ú��Nû�.@ú þLýo� 	 �éúeý
�
óvþ� � þ¶�_ÿPý��_ý�� � ÿ���½�ý"�����\ú þLý�����½
�?û
�_ý/ù'��3#ÞaßnöËàPJ

õ ÷�ó=�íú þÓÿPý����Xý � úAúºûB!�ýnÿ/ú�� � �9ù � û��������$úºý
� �
	 #��$ý�� ���Lú�� �¾� û��������$úeý�� ��	 ÿPý�Q����UÿRý���úaþ�`úS�ÿPý-ê=�Xý"���-û
�_ý/ù{½�ý��$ý
�S���Xú-� � �YùUù 	�� û��������$úºý
�Xú ó=�Uúaþ�ú þLý?û��Xý �UúÉÿRý�êÅ�Xý���3#Þaß�ö�àPJ
«�S V�T ¾a¾ åT9VXZ�VXW_ORQ$¬ÉW`®POR³x�²�SaV�Þ Ì`Í�àvT ¾ MPW�ý
!nû9ù¼��ú��íû�� � û��������$úºý
� �
	 SaM<¹�Q$V�ORS W`VXQ$Z�TYVXZ\TYZÔÁ
ZX®PQ/MPMPQ/Zv²�V�TY¹Q ¾ ?±$W`VXMPSaMROPQ$VX±/.¸�Q$O�¬'Q$Q$VFZXSÇæ Q/®PQ$V�ONÅ`Q$®PMRSaW_VXM<W9¯�OP³LQ�M�T9¹�QNMR°X¸X¹WxZLQ ¾ J
á»SaOP³�®RQ�¯ºQ$®RQ$VX±$Q@OPW
OP³XQ<T�¯eW_®PQ/¹�Q$V�OPSaW`VXQ$Z
± ¾ TYMRMPSÇÎ�±nT9OPSaW_Vv² ¾ Q$O�°XM�¸X®RS Q0>��®PQ/ÅxSaQ$¬�MPW`¹�Q

®PQ$MRQnTY®R±�³\ZXSa®PQ$±/OPSaW_VXM�J
KNM�¯ºW_®�MPO�TYORS ±@±$W_VLMPSaMPORQ$VX±$�²�OP³XQ/®PQ�TY®RQ<Å_TY®PSaW`°XMÉTYOROPQ$¹ÃXOPM�²Y¸X°XO'MPORS ¾ ¾ T ¾ TY±�Ï?W9¯ ¹Q$OP³ÔÁ

W�ZXM�¯ºW`®�ZLQ�Î�VXSaVX^�MRO�T9OPSa±NMRQ$¹.T9VxORSa±$M+TYV�T ¾ W`^_W`°XM�È9±$W_¹Ã�TY®�TY¸ ¾ Q�OPW�OR³XQN¹Q$OP³LWxZLM�±/Q$V�OPQ$®RQ$Z
TY®RW_°XVXZ#ORQ$®P¹"MROP®P°L±$OP°X®RQ�TYVXZ#SaVXZX°L±$OPSaW_V#ÃL®PSaVX±$SaÃ ¾ Q$M�J_K@MÉ¬'Q<³�T�Å_Q<MRQ$Q$V�SaV?OR³XQNÃL®PQ$Å�SaW_°XM
MPQ$±/OPSaW_Vv²�OR³XQ�MPO�TYORS ±-MPQ/¹.TYV�ORS ±/M<S M@ZXQnT ¾ O@¬<SaOP³\°XMRSaVX^#¹�Q$O�TY¹WxZLQ ¾a¾ SaVX^%8U± ¾ TYMRMNZXSUT9^_®�T9¹�M
Ã ¾ °XMN±/W_VXMROP®�T9SaVxORM;:/J�<<³�°XM
OR³XQ?±/°X®P®RQ$V�O�¬ÉW`®PÏ�W_VãMPO�T9OPSa±�MRQ$¹.T9VxORSa±$MNSaMN±/W_VX±$Q/®PVXQ$Z�¬<SaOP³
±�³XQ$±�Ï�S VL^Ñ¹Q$O�T9¹�W�ZXQ ¾a¾ SaVX^�±$W`VXMPOR®�T9S V�ORM�¬<SaOP³XSaV=TF®R° ¾ Q�±�³XQ$±�Ï�SaVX^�MP�MPORQ$¹Ñ²�¬<SaOR³=Å_TY®RSÇÁ
W_°XM<ORQ$±�³XVXSaê�°XQ$M�J «LW_®<Q/âÔT9¹�Ã ¾ Q@OP³XQUTWV dba�_�d [<MR�MPOPQ/¹Ñ²XT-^_Q/VXQ$®PSa±-OPW�W ¾ ¯eW_®<¹.T9V�TY^`SaVX^�OP³LQ
±$W_VLMPSaMPORQ$VX±$\W9¯+ZXSaMPOP®RSa¸X°XOPQ/ZÑZXW�±$°L¹�Q$V�OPM@SaVYX
µ\¶F¯eW_®P¹�TYO�²�S M<°LMPQ$Z�TYVXZãQ$â�Ã�TYVXZLQ$ZÑORW
±�³XQ$±�Ï�±$W_VLMPSaMPORQ$VX±$�WY¯LX�µã¶¼ZXW�±$°X¹Q$V�OPM�SaVZX�µ Ê
¯ºW_®R¹.T9O 8e«�S VLÏ_Q ¾ MPORQ$SaV�Q$O#T ¾ J+Þ�Ì�4Ëà�:/J
Ê�V�Þ 4�7�àvÜ�°X®R®PW_°LS ¾a¾ Q�TYVXZ Ú T9Ã ¾ TYO'ÃX®PW`Ã�W`MPQ?T-OR®�TYVLM�¯ºW`®P¹.T9OPSaW_V#W9¯ D Ú ¶F±$W`VXMPOR®�TYSaV�OPM@SaVxORW
W_Ã�Q$®�T9OPSaW_V�T ¾ ®P° ¾ Q$M'³�T9VXZ ¾ Q$Z#¬<SaOP³XSaV#T@ÏxVLWY¬ ¾ Q/ZX^_Q<MRxMROPQ$¹FJ_Ü�W`¹�Q$ORS ¹Q$Mn²�TYM+SaO+SaM�O��ÃXSa±nT ¾
WY¯ T@^`WxW�Z?T9¹�W`°XV�OvWY¯�´�µ\¶ ÁÂ®RQ ¾ TYOPQ/Z#¬ÉW`®PÏÆ²�OP³XQ$®RQ<SaM�VLW_O+T
TN± ¾ Q�TY®�±$°XO+¸�Q$O�¬'Q$Q$V#MRxV�O�TYâ
TYVXZAMPQ$¹�TYV�OPSa±$M�ÐnSaV-OP³XSaM ¾ SaVXQÄT9¹�W`VX^<W_OR³XQ$®�OP³XSaVX^`M�OP³XQ*ë
I+Û,<<´Oë
IFÃX®PW�À�Q$±$OO8[�ÉW�ZXQ/Å_Q$Saâ
Q$O?T ¾ J�ÞaßnÍËà�:NW`V�W_VXQ#MRSaZXQ#Q$â�OPQ$VLZXM D Ú ¶³8eT ¾ MPW�¬<SaOP³�ORQ$¹�Ã�W_®�T ¾ W_Ã�Q$®�TYOPW`®PM":?T9VXZ�OP³XQ/V
ÃX®PWYÅ�SaZXQ$M�OPW�W ¾ M�¯ºW`®+±�³XQ$±�Ï�SaVX^�¬'Q ¾a¾ Áe¯ºW`®P¹�Q/ZXVXQ$MRM�W9¯{D Ú ¶�®P° ¾ Q$M<TYO�OP³XQ
TYÃXÃ ¾ Sa±nT9OPSaW_V ¾ Q$Å_Q ¾
TYVXZ�T ¾ MPW-M�T9OPSaM�¯�TY±$ORS W`V�WY¯ D Ú ¶F±$W`VXMPOR®�T9S V�ORMNZXQ�Î�VXQ$ZÑT9O<OP³XQ
¹�Q/O�T ¾ Q$Å`Q ¾ J
KNM'¯ºW`®<MPQ$¹�TYV�OPSa±N±/W_VXMRS MROPQ$VL±$x²L¬ÉQ
±nT9V�®PW_°L^_³ ¾ �ZLS MROPSaVX^`°XSaMP³�OR³X®PQ/Q?TYÃXÃL®PWxT9±�³XQ$MnJ
Ê�V�OP³LQ�OR®�T9VXM�¯ºW`®P¹�TYOPSaW`V�T ¾ T9ÃXÃX®RWxTY±�³�T ¾a¾ Å�SaQ$¬<Ã�W_SaV�OPM<TY®RQNOP®�TYVXM ¾ TYOPQ/Z.ORWåTA±$W`¹�¹�W`V

°XVXZXQ/® ¾ �S VL^�MPQ/¹.TYV�ORS ±A¯º®�TY¹�Q/¬ÉW`®PÏ\TYVXZFZXQnT ¾ ¬<SaOP³F±$W_VLMPSaMPORQ$VX±$FOP³XQ/®PQ_J,<<³XQ-±$W`¹�¹�W`V
°XVXZXQ/® ¾ �S VL^?MRQ$¹.T9VxORSa±<¯º®�TY¹�Q/¬ÉW`®PÏ-S M<ÃL®PWYÅ�SaZXQ$Z�¸�

õ TYV#SaV�OPQ$^`®�T9OPSaW_V#W9¯C<�®�TYVXMRSaOPSaW_V�Ü��MROPQ$¹Mn²`K ¾ ^_Q$¸L®�TYSa±NÜ�Ã�Q$±$SÇÎ�±�TYOPSaW`VXMNTYVXZ�<�®�TYVXMg¯ºW_®gÁ¹.T9OPSaW_V�]E° ¾ Q$M�8º[
®RW_MRMPQ�ÁP]<³XW�ZXQ#Þ�Ì_ÌËà�:$Ð
õ [
Q$VXQ/®�T ¾ SaÒ$Q$Z»¶�TY¸�Q ¾a¾ Q/Zè<�®�T9VXMPSaOPSaW`V=Ü��MPOPQ/¹�M�8º]<Q/^_^_SaW\Q/O�T ¾ JÉÞ54�4�àP²��'³�TYZX°L®PS�T9VXZ�+Q$VXÏ_T9OPQ$MR³�Þ OËà�:$Ð
õ ]NÝ
Üé8e]<QnT9±$OPSaÅ`Q%ÜÔxMROPQ$¹ Ý@Q$MRSa^_V.ÜÔ°XÃXÃ�W_®PO":�8e¶vTYVLW?Q$O
T ¾ JÆÞ�Ì�7Ëà�:/Ð
õ äNSa^_³�¶ÆQ$Å`Q ¾ Û�Q$OR®PS�VXQ$ORMS8[�ÄT9®PQ$MRS�TYVLZ Û�Q$Ò/Ò5\Q.Þ5EËà�:/Ð
õ KN°XORW_¹�TYO�TÀ8º¶ÆS ¾ Sa°XM
Þ Ì�E�à�:$J
K�®RQ ¾ TYORQ$Z.T9ÃXÃX®PW�TY±�³-ÃX®PWYÅ�SaZXQ$MÉT@±$W`¹�¹W_V
MPQ$¹�TYV�OPSa±'¹�W�ZXQ ¾ ²�¸X°XO�OPW
ZXQ$®RS Å`Q<±$W_VLMPSaM�Á

OPQ$VL±$�±�³LQ$±�ÏxMAS V�OR³XQ�W_®RSa^_SaV�T ¾ MRÃ�Q/±$SÇÎ�±nTYORSaW_VvÐ�OP³LS M@SaMNOP³LQ?±nT9MPQ�W9¯ÉOP³LQ�¬ÉW`®PÏ�WY¯ÉÝ
T�Å�SaQ$M



TYVXZ Ú ®RSa±�³�ORW_V°8PÞaß
4�à�:@OP³�T9O?ZXQ/®PSaÅ_Q$M-MPQ/OPM#WY¯NT ¾a¾ WY¬<TY¸ ¾ Q-OP®�T9±$Q$M-SaV=TYV=W`¸_À�Q$±$O-ZXSUTY^`®�T9¹
Å�S T@OR³XQ Ú ÜXÛFMRQ$¹.T9V�OPSa±<¹�W�ZXQ ¾ T9VXZ#WY¯<�`°X® À�Q/VXM�8RÞ�Ì�6�à�:�OR³�TYO�ÃX®PW`Ã�W`MPQ$M<T
®PQéÎ�VXQ$¹Q$V�O+¯ºW`®
´�µ\¶ãZXSUTY^`®�T9¹�M�¯º®RW_¹ T�±/W_¹�¹W_V-K�ÜXµ>MRQ$¹.T9VxORSa±N¹�W�ZXQ ¾ J
KNVXW`OP³XQ$®
TYÃXÃL®PWxT9±�³\SaMN¸��S V�ORQ$®PÃX®RQ$OPSaVX^�TYVXZãOPQ$MROPSaVX^�ÐÔ¯ºW_®@Q$âXTY¹Ã ¾ QNSaV=Þaß�EËà�I�VX^_Q ¾ M

Q$OÉT ¾ J9ÃX®PW`Ã�W`MPQ�Ý
µ\µ ²_Ý@xV�TY¹�Sa±<µ�Q$O�T�µ�W�ZXQ ¾a¾ SaVX^�²YT
^`®�TYÃL³XSa±nT ¾ Å_Q$®RMPSaW_V#W9¯ ÜsD�Ü�®P° ¾ Q$M
°XMPQ/Z.ORW#SaVxORQ$®PÃL®PQ$O@´�µ\¶F¹WxZLQ ¾ MÄT9VXZ�OPW-^_Q$VXQ/®�TYORQ�OPQ/MPOPM�J
K*¹�W_MRO+Sa¹�Ã�W_®RO�TYV�O+Ã�W_SaV�O'MPOP®RQ$MPMRQ$Z�SaV�Ã�T9®PORS ±/° ¾ TY®'¸x�I�VX^`Q ¾ M<Q$ONT ¾ JÆÞaß/OL²�ß
E�àvSaM<OP³LQ

¯ºW ¾a¾ WY¬<SaVX^<ÃX®RS VL±$SaÃ ¾ Q_èYSaV?±�TYMPQ/M<MP°X±�³�TYM�´�µ\¶ ÁÂ¸�T9MPQ$ZZXQ$Å`Q ¾ W_ÃX¹Q$V�On²�SaO+SaM�¹�TYVXZ�TYOPW`®P�ORW
ÃX®PWYÅ�SaZXQ<T �?ý�ú þLû��`ûYùaû�ü�� � �YùF.$ÿ����?ý
ó+û`ÿ^]
¯eW_®�ZXQnT ¾ SaVX^
¬<SaOP³#±/W_VXMRS MROPQ$VL±$#SaMPMP°LQ$MnJ�<<³�°XM+¬'Q
VXQ$Q$ZZXQ$Å`Q ¾ W_ÃX¹Q$V�O+¹�Q$OR³XW�ZXM+ZXQ�T ¾ SaVX^
¬<S OR³�±$W`VXMPSaMROPQ$VX±/x²�O��ÃXSa±nT ¾ ¾ �¸�-®PQ$MROP®RS ±/OPSaVX^#OP³LQ
°XMPQ
W9¯:VLW_O�T9OPSaW_VOPW#¸�Q�±$W`VXMPSaMPORQ$V�OnÐÔ¯ºW_®<Q$âXT9¹�Ã ¾ QNOR³XSaM<SaM<S VL± ¾ °XZXQ$Z�SaV�OP³XQ�¬'W_®RÏ#WY¯+OP³LQ
KN°XORWY¯ºW�±$°LMN^_®RW_°XÃB8�<<´�µ Þ 4�6�à�:'TYVXZ\W9¯+äN°XÒnT9®NQ$O�T ¾ JÆÞ�Ì$?YàPJ�K<ONOR³XQ�Q$VXZFWY¯+OR³XSaMNÃ�T9Ã�Q$®
¬ÉQA¬<S ¾a¾ MR³XWY¬*³XWY¬*±$W`VXMPSaMPORQ$VX±$ãS M
TYZXZL®PQ$MRMPQ$ZF¯º®RW_¹�OP³�T9ON¹Q$OP³XW�ZXW ¾ W_^_Sa±nT ¾ Å�SaQ$¬<Ã�W_SaV�O
SaVÑW`°X®?WY¬<VF¬'W_®PÏ¼Þ56X²�7ËàPJÆÊ�V�W_®RZXQ$®-OPW\°XVLZXQ$®PMRO�T9VXZ¼OP³XQ±$W_¹Ã ¾ Q$â�S O��W9¯NOP³XQ#SaMPMR°XQ ¾ Q$O
°XM<®PQ/Ã�W`®PO<OP³LQ�MPORQ$ÃXMNW9¯:T-^`Q$VXQ$®�T ¾ ¯e®�TY¹Q'¯ºW_®<±/W_VXMRS MROPQ$VL±$�¹.TYV�TY^_Q/¹�Q$V�O�ÃX®PW`Ã�W`MPQ$Zã¸x
I�VX^`Q ¾ MNTYONT ¾ J�Þaß/OX²/ß�E�à
ß_J'Ê�ZXQ$V�OPSÇÎ�±�TYOPSaW`V.W9¯�±$W`VX±$Q$ÃLOP°�T ¾ ¹W�ZXQ ¾ ²xT9MPÃ�Q$±$ORMn²�VXW_O�TYORS W`V
ÌXJ'Ê�ZXQ$V�OPSÇÎ�±�TYOPSaW`V.W9¯�±$W`VXMPSaMROPQ$VX±/.ÃL®PW_¸ ¾ Q/¹�M
4XJ Ú ³XW_Sa±$Q
W9¯:T�8U±/W_¹�¹W_V�:�MRQ$¹.T9VxORSa±NZXW`¹.TYSaV
?�J<Û�TY®PORSUT ¾ ¹.T9ÃXÃXSaVX^�W9¯:T9MPÃ�Q$±$OPM ¾ QnT9ZXSaVX^?ORW?±/W_VXMRS MROPQ$VL±$\ÃX®RW_¸ ¾ Q$¹M
6XJ<Ü�Ã�Q$±$SÇÎ�±nT9OPSaW_V�WY¯+±$W`VXMPSaMROPQ$VX±/.±/W_VXZXSaORS W`VXM
7XJ<¶ÆW�±nT9OPSaW_V�TYVXZ\TYV�T ¾ �MPSaMÉW9¯+Ã�W`OPQ$V�OPSUT ¾ S VL±$W_VXMRSaMPOPQ/VX±$SaQ$M

_ `¾®ON¯K-¦baÉªP©(U,Pdc5e9P)a NC´N¥sU�ªR©Hf*W�Nv©Æªdg�©(U�¤XªP¦+£ «�U,¬AN

h(í�î � ä,Ú � â9i@Ø]ßFçÖ[jlkÀÖmi@Ú ô à
çØ]ßon)àFçÔBÚ�Û�â@à�p
<<³XQ ¾ W`^_Sa±nT ¾ ÁPT ¾ ^`Q$¸X®�T9Sa±N¯e®�TY¹Q$¬'W_®PÏ�¹�T��¸�Q?ÃX®RQ$MPQ/VxORQ$Z¼SaVÑTÅ_Q$®RÑ®RQ�Î�VXQ$Z�¬<T�\°XMRSaVX^
OP³XQ'±nT9OPQ$^`W_®PSa±nT ¾X¾ TYVX^`°�TY^`QÄT9VXZ-OP³XQ<±$W`VX±$Q$ÃLO+WY¯ÆSaVXMPORS OR°XOPSaW`Vv²�MPQ$Q_²`Q_J ^�Ja²�Þ54_öL²�4X²�4`Í�àPJ�äNQ$®RQ_²
OPW-¹.T9Ï_QNMR¹�W�W_OR³XQ$®<OR³XQ
OP®�T9VXMPSaORS W`V�OPW#´�µã¶�TYVXZ\T ¾ MRW?ORW#¸�Q�°LVXZXQ$®RMPO�T9VXZ�T9¸ ¾ Q�¸��OP³LQ
¬<SaZXQ$®?T9°XZXSaQ$VX±$QWY¯N´
µ\¶¼MPÃ�Q$±$SUT ¾ SaMROPMn²�¬'Q�ÃX®RQ$MPQ$V�O#SaO
¯ºW ¾a¾ WY¬<SaVX^#OR³XQ�¹Q$O�T9¹�W�ZXQ ¾a¾ SaVX^
MPO� ¾ Q+O��ÃXSa±nT ¾ W9¯�OP³XQ'´�µã¶�TYVLZ?OR³XQÉ±/W_VX±$Q/ÃXO�WY¯�MRÃ�Q$±/SlÎ�±nTYORS W`V?¹Q$OP³LWxZAWY¯�Þ ?YàPJ
D<¯�±$W_°X®RMPQ
OP³�T9Ov¹QnTYVXMÆORWN®RQ$¹.T9S V�T9O�T<¹W_®RQ+SaV�¯ºW_®R¹.T ¾n¾ Q$Å`Q ¾ TYVXZ�VLW_OvORWN¸�QÉ±/W_VX±$Q/®PVXQ$Z#¬<SaOR³�¹�W`®PQ
MPW`ÃX³XSaMPORS ±�TYOPQ/Z�SaMPMR°XQ$Mn² ¾ SaÏ_Q'OP³LQN±$W`VXMPSaMPORQ$VX±$¬<SaOP³#OP³LQN±�³�TYVL^_QNW9¯ MRSa^_V�T9OP°X®RQ$MnJ�Ê�V�«�Sa^�J�7
¬ÉQ
MR°X¹�¹�TY®PSaÒ$Q@OP³XQAQ$MPMRQ$V�OPSUT ¾ MPOR®P°X±/OP°X®RQ?¬<SaOP³�OR³XQ�±$W`¹�¹�Q/VxORMÉ¸�Q ¾ WY¬�²�T9VXZ�ÞaýRP`ý��·��ù�� . 	
ú þLý�� .$û`ÿ#ú þLý � �F�$ý�û�.¿ê+ÿ"�$ú�&Pû`ÿ��`ýnÿ �-�Xý � � ê � �`ú��Uû��¼û�.o��_ÿ/ú����9ù+��½��$úºÿ/� � úo���_ú-�Fú 	 �Xý��"#¿�éý�ý
�-q;�/àPJ�ëNW_ORSa±$QN¸�Q ¾ WY¬»OP³LQNZXSÇæÆQ$®PQ$V�O<ORQ$®P¹S VLW ¾ W_^`
¯º®PW`¹"OP³XQ
W_VLQNWY¯vOR³XQ
´�µ\¶�è�OP³XQ@´�µ\¶
¹�W�ZXQ ¾ M+®RW_°X^`³ ¾ ?±/W_®P®RQ$MPÃ�W_VLZ\OPW-OP³XQ
MRÃ�Q$±/SlÎ�±nTYORS W`VXM<³XQ$®RQ_ÐX¬<³LS ¾ Q@OP³XQ�8a¯eW_®P¹�T ¾ :�¹�W�ZXQ ¾ M
³XQ$®RQ�±$W_®R®PQ$MRÃ�W`VXZ\ORW#OP³XQ
¸�T9MPSa±
MPQ$¹�TYV�OPSa±NMROP®R°X±$OP°L®PQ$M�J

õ <<³XQ�` []e�r TY®PQAOP³XQ
MPÃ�Q$±$SÇÎ�Q/Z\Q ¾ Q$¹�Q/VxORM�Þ���½��éúeÿ�� � úÅ���_ú-���$úeÿ�� � ú-��ÿPý��)s�ú 	 �Ôý���àPJ
õ <<³XQ�tF\�f-rvuwV�x�\Aø�e�VxT9®PQ<¯eW_®P¹�T ¾ MPOR®P°X±$OR°X®PQ/M�±/W_®P®RQ$MPÃ�W_VLZXSaVX^#OPW-OP³XQ
MRÃ�Q$±/SlÎ�Q$Z\SaOPQ$¹MÞ��S��� 	 &]�$û_ÿ$úeý"�o��_ÿ$ú-���YùC�9ù ü`ý�½�ÿ��$��àPJ



FormalModel

Item

rationale

*

*

models

1*

m-over

f-over
y1

* formulae
y

holds

*satisfiesz

semz

*

BasicSpecification

prop: set(Formula) Formula

Specification Signature
**

sigz

1*

{ ��q@�_���An
t"u�v�w-x/y�w}||~|�u��-Á*�F�  o~bv���|�|�5Â�u�� �F���5Á,£�u
��x��(��|� ��£�u
��x��
t"u�v�w-x/y�w}| × |W|�u��ÇÁ= F� × uF�Fx
��~bv���|�| × � �] �w]~ �-�Ax"��� ��£�u
��x��@��| × �5Á,£�u
��x��
t"u�v�w-x/y�w{zs|Az�~ ��v� �w/����xO~bv���|�zs�5Á=uF�Fx
� ��� ~bv�t
�5���Fx"�)�,�5� ��z� ��u��-Á*�F�  �xF��Â�u�� �
����9��n�nS�;¥s�Ô�����F�Cq@�Y~�~U���(n��Y~
t"u�v�w-x/y�w}�(z��C|W�@ ���~ t�z���x"t�~ �At" �w]~ u�vÆ~bv���|��(z��C�5����u���� ��£�u
��x��(���1z��C� ��~ ��@�#��AqL�0p �Y~
t"u�v�w-x/y�w{zÞ�C|AzÞ��x"t�~ �At" �w]~ u�v*~bv���|�z��C� ��~ �A��Á=uF�Fx�� ��� ~bv�t
� ���Fx"�-�=� � ��zÞ�C� �]x
Á+�
t"u�v�w-x/y�w}�(z��C|W�@ ���~ t�z���x"t�~ �At" �w]~ u�vÆ~bv���|��(z��C� �]x
Áè���(z��C�5����u����5Â�u�� �F�
¥=p�¦��>�L�X��w��/j ��s/z�y ñ z �nmR�`o s j � d��Xm � j�� ��s qejlw/i ? o s �
m���w$o�����Ë s pej � d��Xm � j�� ��s qejlw/ixp

õ <<³XQ#TYMPMRW�±$SUTYOPSaW`VBf�u
[�d \sa5uwV e-ZXQ$MR±$®PSa¸�Q$M�³XWY¬*OR³XQ�¯eW_®P¹�T ¾ ¹WxZLQ ¾ M<^_SaÅ_Q�TYV�TY¸LMPOP®�TY±$OTYVXZ#ÃL®PQ$±$SaMRQ�®RQ$ÃX®RQ$MPQ$V�O�TYOPSaW`V.W9¯vOP³XQ@MPÃ�Q$±$SÇÎ�Q$Z�SaOPQ/¹�M<Þ��Uú,���Ný"�F� 	 úeû��éý�ý<þXû�ó9�S��� 	 &
�$û_ÿ$úeý"�è�Yù�ü_ý
½�ÿ��F��.$û`ÿ�� �YùUù 	 �?û
�_ý/ù'�é���`ú����$úeÿ�� � ú-��ÿPý%� � �_ÿ$ÿ��íýnÿ"�B� �éý�ú�� û/.é!
�Yù¼��ý��"#
�Yù�ü_ý
½nÿ/��.���� � ú��íû������X���_ú-�Ñû0�Ôý�ÿ��`ú��íû���������À� ÿRý"��� � �_úeý���àgÐ�MRQ$QÑÞ ?Yà�¯ºW`®
¹�W_®RQ�MPSa^`VXSÇÁ
Î�±nT9OPSaÅ_Q
Q$âXTY¹Ã ¾ Q$M'WY¯�®�TYORS W`V�T ¾ Q$M�J

õ <<³XQ'¯ºW`®P¹.T ¾ ¹WxZLQ ¾ M:T9®PQ<± ¾ T9MPMPSÇÎ�Q/Z#¸x-OP³LQ$Sa®+MPO�TYOPSa±<MROP®P°L±$OP°X®RQ_²�OP³�TYO+SaV-OP³XQ ¾ W_^`Sa±nT ¾ ÁT ¾ ^_Q/¸X®�T9S ±-±nT9MPQ#SaM
°XMP°�T ¾a¾ �ZXQéÎ�VXQ$Z�¸x\T�Zd ösa5u
["ù�f�e_Ð�SaVÑ^`Q$VXQ$®�T ¾ TMPSa^`V�TYOR°X®PQ#SaM�T
¾ S MROÉW9¯�OR³XQ � û����$ú��íú���ý
�Xú�./ý;�`ú���ÿRý��
WY¯�OP³XQ@¯ºW`®P¹.T ¾ ¹�W�ZXQ ¾ M@Þ¼� ��� 	 &]�éû`ÿ$úeý;�¿ê+ÿ"�$ú�&Pû_ÿ��`ýnÿ
���lü��s�_ú-�xÿRý����S��� úaþ��� � �$�$ý�ú þLý � û��Þ�éú-�Uú-��ý��Xú*./ý;�`ú���ÿRý����`ÿPý¶�$û_ÿ$ú��"#?û"�Xýnÿ/�_ú-�Uû��Þ������
� ÿRý;��� � �_úeý���àPJ
<<³XQ.T9MPMRWx±/S T9OPSaW_V�²�¬<³XW_MRQ.TYMRMPW�±$SUTYORSaW_V=Q/VXZXM^�\T9®PQ@r��]\�c
eFfNTYVXZ�r�\�ø�e�V � ¾ SaVXÏ�M�OP³LQ
¯ºW_®R¹.T ¾ ¹WxZLQ ¾ M�¬<SaOP³¼OP³XQãMPSa^_V�T9OP°X®RQ$M#ZXQ$MR±$®PSa¸XSaVX^�OP³XQ/S ®#MROP®R°X±$OP°L®PQ¼Þ ý"� � þJ�S��� 	 &
�$û_ÿ$úeý"���Yù�ü_ý
½�ÿ�������½
�A� ù ú+û�!ný�ÿ���� ��� 	 &]�éû`ÿ$úeý;�À���lü��s�_ú-�xÿRý/àgJ

õ K�tF\�f-rSùwV u<SaMÉT@ZXQ$MR±$®PSaÃXORSaW_V�W9¯�T@ÃX®PW`Ã�Q$®RO�#WY¯vSaV�OPQ$®RQ$MPO<TY¸�W_°LO+OP³XQ'¯eW_®P¹�T ¾ ¹�W�ZXQ ¾ M�J
µ�W_®RQ?ÃL®PQ$±$SaMRQ ¾ x²vTå¯ºW_®R¹#° ¾ T�ZLQ$MP±$®RSa¸�Q$M#T#ÃL®PW_Ã�Q$®RO�\OP³�T9O
S M@MPQ$VLMPSa¸ ¾ Q#W_V ¾ ¯ºW`®NOP³LQ
¯ºW_®R¹.T ¾ ¹�W�ZXQ ¾ M�³�T�Å�SaVX^�T@^_SaÅ`Q$V�MPOR®P°X±/OP°X®RQ�®RQ$ÃX®RQ$MPQ$V�ORQ$Z�¸x�T@MPSa^`V�TYOR°X®PQ_Ð9OP³�°XM+QnT9±�³
¯ºW_®R¹#° ¾ T'SaM+¸X°XS ¾ O�WYÅ_Q$®ÉT%MPSa^_V�T9OP°X®RQ�8UOR³XQ�T9MPMPW�±$SUT9OPSaW_V-¬<SaOP³#Q$VXZLM}���]\�c
eFfÆTYVXZ���\�f-r ù>�

� c i.qe��mNh'�#�\jlq'jlp'�Xw�p�pej�� zl{ q�w�i s �
m t j��XmRoPmRi_q zl{ qe�xm
qº��w�mRi t pNw ��s i s p�p�w � j s qejlw/i�f�m s�� �
s p�p�w � j s qejlw/i\mPi t ��j z�z �Xm � p�m t q�w@i s k�jl� s q�mNj�i�qe��m t j�oPm � qejlw/i.q�w$� s o t p+qe��m �Rzls p�pÉq�w
���`j � �
jlq�jlp�� zls�� m t ixm s o$�



V u
e ¾ SaVXÏ�M<MRS ^`V�TYOR°X®PQ/M<¬<S OR³�OP³XQ@¯ºW`®P¹#° ¾ TYQ<¸L°XS ¾ O'WYÅ_Q/®<OP³XQ$¹�:
Þ ê+ÿ"�$ú�&Pû`ÿ��`ýnÿQ.$û_ÿ�� �`ù¼�`ý
û�!�ýnÿ���� ��� 	 &]�$û_ÿ/úºý"�����lü���`ú���ÿPý/àPJ

õ <<³XQ#TYMPMRW�±$SUTYOPSaW`Vv²X¬<³XW`MPQ-Q$VXZXM�T9®PQ���\�V øw��T9VXZ���u
[�d �) e>��²�ZLQ�Î�VXQ$M
¬<³XQ/V�Tå¯ºW_®R¹#° ¾ T³XW ¾ ZXM-W_V¼T�¯eW_®P¹�T ¾ ¹W�ZXQ ¾ È_T¯eW_®P¹�T ¾ ¹W�ZXQ ¾ M�TYORSaM�Î�Q$M�T ¯ºW`®P¹#° ¾ TXJ Ú'¾ Q�TY® ¾ �²ÆOP³LS M
®PQ ¾ T9OPSaW_VXMR³XSaÃ=SaM#MPQ/VXMPSa¸ ¾ Q�W_V ¾ �¬<³XQ/V»OP³XQ ¾ SaVXÏ_Q/Z�¯ºW`®P¹.T ¾ ¹�W�ZXQ ¾ M#TYVLZ=¯eW_®P¹#° ¾ T9Q
TY®RQ.¸L°XS ¾ OAWYÅ_Q$®-OP³XQ�M�TY¹�Q#MRSa^_V�T9OP°X®RQ_²�MPQ$Q�OR³XQ�±$W_VXMROP®�TYSaV�OPM-S V¼«�S ^�J{7�Þaú þLý��������Yù
���XúeýnÿÇ� ÿPý�ú-�_ú-�Uû���û�.Åê+ÿ"�$ú�&Pû`ÿ��`ýnÿ,.$û`ÿ��S�`ù��_ý/àPJ

õ KXZ�¡Fe�^�d  ^/u
[�d \a\SaM
±�³�TY®�TY±$ORQ$®PSaÒ$Q/Z=¸�ÑT#MRSa^_V�T9OP°X®RQé8��;d ö:
TYVLZ\¸�ÑTMPQ$O�W9¯É¯eW_®P¹�T ¾¹�W�ZXQ ¾ M�²ÆSaOPM�MRQ$¹.T9VxORSa±$M�8��/e�r�:$Ð�MP°X±�³=¹W�ZXQ ¾ M�TY®PQ�T ¾a¾ WYÅ`Q$®�OP³LQ�MPSa^`V�TYOR°X®PQWY¯NOP³LQ
MPÃ�Q$±$SÇÎ�±nT9OPSaW_V�8U±$W`VXMPOR®�TYSaV�OOZ(÷b¢ �;d ö�¢�ro\�ø�e�V �%¢5dba�^�V5ù
ø�e>�;£¤V�V�¥ÇZ(÷b¢ ��e�rv¦/:$J

õ K¨§<u%�;d ^
Z�¡Fe�^�d  ^/u
[�d \a�S M#TFMPÃ�Q$±$SÇÎ�±�TYOPSaW`V»OP³�T9O#±$W_VLMPSaMPORM.Q/âÔT9±$O ¾ �WY¯%TFMRSa^_V�T9OP°X®RQ
TYVXZ�WY¯�T�MRQ$O-WY¯<¯ºW`®P¹#° ¾ TYQ-WYÅ_Q/®?SaOn²�TYVXZ�ZXQ$OPQ/®P¹�SaVXQ/M?OR³XQ�MRQ$O?W9¯<¯ºW_®R¹.T ¾ ¹�W�ZXQ ¾ M
M�T9OPSaM�¯º�SaVX^
T ¾a¾ MR°X±�³�¯ºW`®P¹#° ¾ T9Q_²�±$W_VLMPOP®�TYSaV�O¤§CZ(÷b¢ ��e�rª©�§CZ)÷'¢S¡Ff�\�¡W¢��
\�V øw�nJ�<<³LQÉ¬'Q ¾a¾ Á
¯ºW_®R¹�Q$ZLVXQ$MPM<±/W_VXMROP®�T9SaVxO�§QZ(÷b¢�¡Ff�\�¡W¢ ���Ç\�c�e$f'©«§CZ)÷'¢ �"d ö?®RQ$ê�°XSa®PQ$M@OP³�T9O<OP³XQ
¯eW_®P¹#° ¾ T9Q
WY¯+T-¸�TYMRS ±
MRÃ�Q$±/SlÎ�±nTYORS W`VÑTY®RQ
¸X°XS ¾ OÉWYÅ`Q$®<SaOPM<MPSa^`V�TYOR°X®PQ_J

<É�ÃXSa±nT ¾ ¾ �²xT9VÑT ¾ ^`Q$¸X®�T9Sa±�MRÃ�Q/±$SÇÎ�±nTYORSaW_V ¾ T9VX^_°�TY^_Q
W9æ Q$®RMNORW_^_Q/OP³XQ$®
¬<SaOP³ã±$W_VXMROP®R°X±$O
OPW#ÃX®RQ$MPQ/VxOA¸�TYMRS ±AMPÃ�Q$±$SÇÎ�±nT9OPSaW_VXM
MRQ$Å_Q$®�T ¾ ¬<T��M<OPWMPOP®R°X±$OR°X®PQ#±$W`¹�Ã ¾ Q$âMPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMn²
QnTY±�³�W`VXQ#^_SaÅ_Q/V�¸x�T�±$W`¹#¸XSaV�TYORW_®@¬<³XSa±�³�¸L°XS ¾ ZLM�VXQ$¬"MPÃ�Q$±$SÇÎ�±�TYOPSaW`VXM�¯e®PW_¹�Q$â�SaMPORSaVX^
W_VXQ/MnJ<<³LQ�¹W_MROÉ±$W`¹�¹W_V-±$W_¹#¸XSaV�T9OPW`®PMÉT9®PQ

õ MP°X¹>W_®
°XVXSaW`VÄ8 ½ ÜXÛ<ß�¬�ÜLÛ+ÌY¿�SaM
OP³XQ-MPÃ�Q$±$SÇÎ�±nT9OPSaW_V�³�T�ÅxSaVX^�T ¾a¾ OP³XQ-±$W`VXMPORS OR°XQ$V�O¯ºQnT9OP°X®RQ$M�T9VXZ\T ¾a¾ OR³XQ�ÃX®RW_Ã�Q$®PORSaQ$MNW9¯�ÜLÛ<ß�T9VXZ�WY¯+ÜXÛ+Ì�:/Ð
õ ®PQ$Å`QnT ¾ 8 ½ ®PQ$Å`QnT ¾ Ü�ÊP[ÓSaV�ÜXÛ�¿
SaM+OP³XQ<MRÃ�Q/±$SÇÎ�±nTYORSaW_V.ÜLÛF¬<³XQ$®PQ@W_V ¾ �OR³XQ<±$W`VXMPORS OR°XQ$V�O¯ºQnT9OP°X®RQ$MNÃX®RQ$MPQ/VxO
SaV�OR³XQ�MRS ^`V�TYOR°X®PQ�Ü�ÊP[ TY®RQ�¹�TYZXQ@Å�S MRSa¸ ¾ QnÈY®RQ$Å_QnT ¾ Q$Z�:$Ð
õ ®PQ$V�TY¹�Q�8 ½ ®RQ$V�TY¹QNÜXÛ�¸�-ÊPÜD
µéD
]NÛ�ä@¿?SaM'OP³XQ@MPÃ�Q$±$SÇÎ�±nT9OPSaW_V�ÜXÛ�¬<³LQ$®PQ
SaOPM+±/W_V�ÁMPORS OR°XQ$V�O�¯ºQnTYOR°X®PQ/Mn²XMRW_®ROPMn²�W`Ã�Q/®�TYORSaW_VXM<TYVXZ#ÃL®PQ$ZXSa±nT9OPQ$M�²�T9®PQN®RQ$V�T9¹�Q$Z�T9MÉZXQ/MP±$®RS ¸�Q$Z
¸��OP³LQ�MRSa^_V�T9OP°X®RQ�SaMRW_¹�W`®PÃX³LS MR¹"ÊPÜD
µéD
]NÛ�äo:$J

Ê�VÑ«�Sa^�J(E#¬'Q?^`SaÅ_Q?Tå¯º®�T9^_¹�Q/VxO<W9¯ÉOP³LQ#Q$â�OPQ$VXMRSaW_VFWY¯ÉOR³XQ?± ¾ T9MPM
ZXSUTY^`®�T9¹ WY¯Ä«�Sa^�J@7�ORW
SaVX± ¾ °XZXQ
MPOR®P°X±/OP°X®RQ$ZÑMRÃ�Q/±$SÇÎ�±nTYORSaW_VXM�J

h(í�ú  â�ã=Ý�ØÇÝ�×�Ú�ã=ß�®¾Ø-ã � â�i�Ø]ßFçÖ[jlkÀÖmi@Ú ô àFçØ�ß°¯1áÅÚÞß$Ø�±+ß$ç×�Ø-â@ã Ý
Ê�VÑOR³XQ ¾ W`^_Sa±nT ¾ ÁPT ¾ ^_Q/¸X®�T9S ±
MRQ$OPORS VL^\OP³XQ#±/W_VXMRS MROPQ$VL±$=ÃX®RW_¸ ¾ Q$¹M�T9®PQ#ZXQ�Î�VXQ$Z�T ¾ W_VX^�OP³LQ
¯ºW ¾a¾ WY¬<SaVX^ ¾ SaVXQ/Mn²�¬<³XQ$®RQ�¬'Q?°XMRQ#MPW`¹�Q�±$°L®P®PQ/VxOAOPQ$®R¹�SaVXW ¾ W`^_#¯eW_°XVXZFSaV\OP³LQ ¾ SaORQ$®�T9OP°X®RQ
TY¸�W_°XO'´�µã¶+J
«vSa®RMPO<WY¯+T ¾a¾ ¬'Q�ZLQ�Î�VXQ�OR³XQ
MPW9ÁÂ±nT ¾a¾ Q/Z�� 	 �Xú-� � ú-� �S� û��������$úºý
� �
	 OP³�T9O<SaM<±nT ¾a¾ Q$Z�SaV�OP³LQ

¯ºW_®R¹.T ¾ ¹�Q$OR³XW�ZXM�È9ÃX®PW`^_®�TY¹�¹#SaVX^ ¾ TYVL^_°�T9^_QN±/W_¹�¹#°LVXSlO��� 	 �Xú-� � ú-� � ss�$ú��`ú�� � � û_ÿ$ÿRý � ú-�Xý��;�
W_®¿�$ú��`ú�� � �$ý�� ���Lú�� � �$J

õ K ¸�TYMPSa± ¾ W_^`S ±�T ¾ ÁgT ¾ ^_Q$¸X®�TYSa±'MPÃ�Q$±$SÇÎ�±nT9OPSaW_V�SaMO� 	 �Xú-� � ú-� � �YùUù 	S� û��Þ�0���éúeý
�Xú+¬<³XQ/VXQ$Å_Q/®NSaO±$W_VLMPSaMPORMÉW9¯�T
MPQ$O'WY¯v¬'Q ¾a¾ Áº¯eW_®P¹Q$Z
¯ºW`®P¹#° ¾ T9QÉWYÅ`Q$®+SaOPM+MRSa^_V�T9OP°X®RQ_²_ZLQ$OPQ$®R¹�SaVXQ@¸x-OP³LQ
TYMRMPW�±$SUTYORS W`V����]\�c
eFfÆWY¯�«�Sa^�J�7�8íMPQ$Q
OR³XQN±$W`VXMPOR®�T9S V�O�§CZ(÷�JS¡Ff¼\~¡xJ ���]\�c
eFfD©²§CZ(÷�J �;d ö*SaV
OP³XQAM�TY¹Q<Î�^`°X®PQ
:$J



semzSpecification
**

StructuredSpecification

restrict(Signature): FormalModel

FormalModel

S: Specification
ren: SignatureIso

Rename

S: Specification
visible: Signature³

Reveal

S1: Specification
S2: Specification

Sum

{ ��q@�_���An
t"u�v�w-x/y�w{zÞ�C|�´x"��x" F��~bv���|�zÞ�C� ��~ ���èzÞ�C� ��~ ��~SµF� x
�����������

�9��n�nS�;¥s�Ô�����F�Cq@�Y~�~U���(n��Y~
t"u�v�w-x/y�w{zÞ�C|�´x"��x" F��~bv���|�zÞ�C� ��~ ��~SµF� xF� ~ ��z���µF��z��C� zs� ��~ ���
�����������

�@�#��AqL�0p �Y~
t"u�v�w-x/y�w{zÞ�C|�´x"��x" F��~bv���|�zÞ�C� �]x
Á+�9z��C� zs� �]x
ÁO� ��x;�]w]��~ t"w/��z��C� �
~ ��~�µF� x��
�����������

¥=p�¦��R¶L�Y��w��/j ��s/z�y ñ z �nmR�`o s j � d��Xm � j�� ��s qejlw/i ? o s �
m���w$o����YdYqeo ��� q � oPm t dË�Xm � j�� ��s qejlw/ixp ? o s �n�
mRi_q

´NMP°�T ¾a¾ .SaVFOP³XQ�T ¾ ^_Q$¸X®�TYSa±-MPQ$OROPSaVX^\OR³XQ#MP�V�O�T9±$OPSa±nT ¾ ¾ �±$W`VXMPSaMPORQ$V�O?¸�TYMPSa±-MPÃ�Q$±$SÇÎ�±nTËÁ
OPSaW_VLM%T9®PQ-ZXQ�Î�VLQ$Z�SaV�T9VÑSaVXZX°L±$OPSaÅ_Q�ÈY±$W`VXMPOR®P°X±$ORSaÅ_Q#¬<T�x²�OP³�TYO
SaM�¸�\ZLQ�Î�VXSaVX^�ZXSa®PQ/±$O ¾ 
¸��SaVXZX°X±/OPSaW_V\OR³XQ-MPQ$O
WY¯ÉT ¾ ¾ OP³XQ-±$W`®P®PQ/±$O
¯ºW`®P¹#° ¾ TYQ@WYÅ_Q$®
T#MRS ^`V�TYOR°X®PQ`² T9VXZ�WY¯ÄT ¾a¾ OP³LQ
±$W_®R®PQ$±/O�8í¸�TYMRS ±
:�MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMn²�SaVXMPORQnTYZ#W9¯ ê�°�T ¾ Sl¯exSaVX^@¬<³XSa±�³#Q ¾ Q$¹�Q$V�ORM+SaVåT ¾ T9®P^_Q/®�MRQ$O
±$W_®R®PQ$MRÃ�W`VXZFOPW�±/W_®P®RQ$±$O
¯eW_®P¹#° ¾ T9Q_²`MPQ$Q_² Q_J ^�Ja²vÞ54_öL²Pö�à�¯ºW_®@SaVXZX°X±$ORSaÅ_Q�ZXQéÎ�VXSaOPSaW_V�W9¯+Î�®PMRO�Á
W_®RZXQ$®�¯ºW`®P¹#° ¾ T9Q_J
<<³XQNMRxV�O�TY±$ORS ±<±/W_VXMRS MROPQ$VL±$�W9¯vMPOP®R°X±$OR°X®PQ$Z�MRÃ�Q$±/SlÎ�±nTYORS W`VXM'S M�³�TYVXZ ¾ Q/Z
SaVåT
MRSa¹�S ¾ TY®v¬<T�ÆÐ�³XQ$®PQ
¸�-¹�QnT9VXM�WY¯ÆMPW_¹Q<±$W_VLMPOP®�TYSaV�OPM+W`V�T
± ¾ TYMRMÉZLS T9^_®�TY¹Ñ²/MPQ$Q`²�Q_J ^�Ja²
«�S ^�JCE ¯ºW_®#TYV�Q$âXT9¹�Ã ¾ Q#WY¯
MP°X±�³�¬ÉQ ¾a¾ Áe¯ºW_®R¹�Q$ZXVLQ$MPM�®R° ¾ Q$MnÐ�¬<³XQ$®RQnTYM#SaV�OP³LQ T ¾ ^_Q$¸X®�TYSa±
MPQ$OROPSaVX^\TY^�TYSaV\OR³XQ#±$W_®R®PQ$±/O?MROP®P°L±$OP°X®RQ$Z¼MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLM?TY®RQ#ZXQ�Î�VXQ/Z=SaV�T9VÑSaVXZL°X±$OPSaÅ`QnÈ
±$W_VLMPOP®R°X±$ORS Å`Q�¬<T�\Þ öËàPJ
«XW`®�OP³LQ�MPQ$¹�TYV�OPSa±\±$W`VXMPSaMROPQ$VX±/x²NT ¾ MPW=SaV»OR³XQ ¾ W_^`S ±�T ¾ ÁgT ¾ ^_Q$¸X®�TYSa±�¬'W_® ¾ Z ¬'QÑ³�T�Å_Q

OP³XQZXSaMPORS VL±$OPSaW_V�¸�Q/O�¬ÉQ$Q/V»±$W_VLMPSaMPORQ$VX±$¼WY¯NW`VXQ�MPÃ�Q$±$SÇÎ�±nT9OPSaW_V³8íW_®-S V�OR®�T�Á�MPÃ�Q$±$SÇÎ�±�TYOPSaW`V
±$W_VLMPSaMPORQ$VX±$:NT9VXZ�Å`Q$®PORSa±nT ¾ ±$W_VXMRSaMPOPQ/VX±$B8UW`®ÉSaV�OPQ$®gÁÂMRÃ�Q/±$SÇÎ�±nTYORSaW_VXM@±$W_VXMRSaMPOPQ/VX±$:<W9¯�W_VLQ
MPÃ�Q$±$SÇÎ�±nT9OPSaW_V�¬�J ®nJ O�JXTYVXW`OP³XQ$®<W`VXQ_J

õ K ¾ W_^_Sa±nT ¾ ÁgT ¾ ^`Q$¸X®�TYSa±<MPÃ�Q$±$SÇÎ�±nT9OPSaW_V¾Z(÷\SaMo·eþXû`ÿ���
�û��Xú-�Yùíù 	;¸ �$ý
�S���Xú-� � �YùUù 	�� û��������$úºý
�Xú8UMRO�TYVLZ�TY®RZ�OPQ$®R¹�SaVXW ¾ W`^_ � û��Þ�0���éúeý
�Xú�:ÆSÇæ?SaORMvMPQ/¹.TYV�ORS ±/Mn²�ZXQ�Î�VXQ$Z-¸x
OR³XQÉTYMRMPW�±$SUTYORSaW_V��e�r*W9¯�«�Sa^�J�7X²�SaM<VXW`O<Q$¹�ÃLO�é8�Z(÷b¢ ��e�r²¹Uº¼»w½�:/J
äNW_®RSaÒ$W_V�O�T ¾ MPQ/¹.TYV�ORS ±-SaVX±$W`VXMPSaMPORQ$VX±$SaQ$M#SaV�OR³XQ ¾ W_^_Sa±nT ¾ ÁgT ¾ ^`Q$¸X®�TYSa±�±nT9MPQ.T9®PQZX°XQ�ORW

OP³XQ%¯ÂTY±$O<OR³�TYONT�MPÃ�Q$±$SÇÎ�±nT9OPSaW_VãS VL± ¾ °XZXQ$M@MPW_¹Q<¯ºW`®P¹#° ¾ T
OR³�TYO@Sa¹�Ã ¾ SaQ$M+OR³XQ�VXQ$^�TYORS W`V�WY¯
TYVXW`OP³XQ/®vWY¯�S ORMÆ¯ºW`®P¹#° ¾ T9Q+8USaVX± ¾ °LZXSaVX^<OP³XQ'±nT9MPQ'WY¯ TÄ¯ºW_®R¹#° ¾ T+OR³�TYO�S ¹Ã ¾ SaQ$M�SaORMvVXQ$^�TYORS W`V�:$J
ëNW_ORSa±$Q�OR³�TYO?T MPQ$¹�TYV�OPSa±nT ¾ ¾ �±$W`VXMPSaMPORQ$V�O#MPÃ�Q$±$SÇÎ�±nT9OPSaW_V�SaM�VXW_O-T ¾ ¬ÄT��M?T MPQ$VXMRSa¸ ¾ Q

MPÃ�Q$±$SÇÎ�±nT9OPSaW_VãWY¯ÉMRW_¹�Q
Z�T9O�T�MPOP®R°X±$OR°X®PQ_J Ú W_VXMRS ZLQ$®n²L¯ºW`®NQ$âXTY¹Ã ¾ Q_²�OP³LQ?±nT9MPQ-WY¯ÉT#MRÃ�Q/±�Á



SÇÎ�±nTYORSaW_V�¬<³XW_MRQåT ¾a¾ ¹�W�ZXQ ¾ M
TY®RQ?SaMPW`¹�W`®PÃX³XSa±@OPW�OP³XQ-OP®RSaÅxSUT ¾ T ¾ ^`Q$¸X®�T¶8UOR³XQ?W`VXQ-¬<³XW_MRQ
±nTY®R®PSaQ$M'³�T�Å_Q@Q$âXTY±$O ¾ #W_VXQ@Q ¾ Q$¹�Q$V�OÉT9VXZ�OR³XQNSaV�OPQ/®PÃX®RQ$O�T9OPSaW_VWY¯�W`Ã�Q/®�TYORSaW_VXM<TYVXZ#ÃL®PQ$ZXSÇÁ
±nTYORQ$M�SaMvOP³LQÉW`¸xÅ�SaW_°LMvW_VLQ�:$Ð�OP³LS M�SaMv±/W_VXMRS MROPQ$V�O�²Y¸X°XO �����?û$�$úvû�.'úaþXý � �$�éý��ÉSaO�S M�VXW_O�¬<³�T9O
OP³XQ-MPÃ�Q$±$SÇÎ�Q/®?SaV�OPQ$VLZXQ$ZvJÆÊ�VãOP³XQ#±nT9MPQ#W9¯ÉÃ�TY®ROPSUT ¾ T ¾ ^`Q$¸X®�TYMn²�`W_°F±nTYVF³�T�Å_Q-T ¾ MPW�MPÃ�Q$±$SÇÁ
Î�±nT9OPSaW_VXM@¬<³XQ$®RQ#OP³XQ#°XVLS ê�°XQ-¹�W�ZXQ ¾ SaMNOR³XQ�T ¾ ^_Q/¸X®�T�¬<³XW_MRQ#±nTY®R®PSaQ$®PM-TY®PQ-Q$¹ÃXO��MPQ$ORMnJ
´NV�¯eW_®POR°XV�T9OPQ ¾ �²XSaONSaMNVLW_ONÃ�W_MRMPSa¸ ¾ Q�ORW.ZLQ�Î�VXQ-SaV\^_Q$VLQ$®�T ¾ OR³XSaMNÏ�SaVXZ\W9¯ÉMPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMn²
OP³XQ/?ZXQ/Ã�Q$VLZ.W`V#OP³XQ<Ã�TY®PORSa±$° ¾ TY®+MRQ$OPORSaVX^�²XT9VXZ#±nTYVLVXW_O�¯e° ¾a¾ A¸�TYVXVLQ$Zé8UMRW_¹�Q/OPSa¹�Q$M�OR³XQ$
TY®RQ+®PQnT ¾a¾ @¬ÄT9V�OPQ$Zv²/Q_J ^�Ja²�OP³LQ+MPÃ�Q$±$SÇÎ�±nT9OPSaW_V-WY¯�T'ORW_Ï_Q/V�®PQ$ê�°XSa®RQ$M+T'°XVXSaê�°XQ+MPW`®PO�¬<S OR³+À�°XMPO
W_VXQ@Q ¾ Q$¹�Q/VxO":$J`äNWY¬'Q$Å_Q/®n²�¯e®PW_¹"OR³XQ
¹�Q$OR³XW�ZXW ¾ W_^`Sa±nT ¾ Ã�W_SaV�OÉW9¯�Å�SaQ$¬�²_SaO'¹.T��¸�Q
°XMPQé¯º° ¾
OPWFZXQ�Î�VLQ.OR³XQ�± ¾ TYMRM?W9¯�MP°L±�³¼MRÃ�Q$±/SlÎ�±nTYORS W`VXMn²�¬<³LS ±�³�¬ÉQ�V�T9¹�Q ���$ý
���_ûF&���� � û��������$úeý��Xúe²
TYVXZÃ�Q/®P³�T9ÃXMNORW#S V�OR®PW�ZX°X±$QAOPQ$±�³XVXSaê�°XQ$M@OPW#ZXQ/OPQ$±$O@OP³XQ/¹ÑJ
<<³XQ
ÃX®PW`¸ ¾ Q$¹�WY¯�Å_Q$®ROPSa±nT ¾ ±$W`VXMPSaMPORQ$VX±$�²X±/W_VX±$Q/®PVXSaVX^#O�¬'W�T ¾ ^_Q/¸X®�T9S ±@MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMn²

W_VXQé���*��ù ý
�?ý
�Xú-���_üFOP³LQ�W_OR³XQ$®�²�S MA³�TYVXZ ¾ Q/Z�S V=T Å_Q$®R�±nTY®RQ�¯º° ¾ ¬<T�xJ Ê�V�OP³XSaM�MRQ$OPORS VL^�²
¬ÉQãMPÃ�QnTYÏ¼WY¯�Å`Q$®PORS ±�T ¾ ±$W_VLMPSaMPORQ$VX±$»®RQ ¾ TYORS Å`Q\OPW=T ^_SaÅ_Q/V�®RQ ¾ TYORS W`VXMP³LS ÃÓ¸�Q$O�¬'Q$Q$V·OP³LQ
MPOR®P°X±$OR°X®PQ/M<WY¯vOP³LQNO�¬'W�MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMÉZX°LQNOPW-ÜXTYVXVLQ ¾a¾ T
T9VXZ#á»Sa®PMRS VL^�8UMRQ$Q?Þ54_öËà�:$²Y^`S Å`Q$V
TYMÉT%¯º°XVL±$OPSaW_V#¹�TYÃXÃLS VL^�MRÃ�Q/±$SÇÎ�±nTYORSaW_VXM'SaVxORW�MPÃ�Q$±$SÇÎ�±�TYOPSaW`VXMnJLá�Q<MP°X¹¹.TY®RSaÒ$QÉSaV�«�Sa^�J�ö
OP³XSaM#VXW`OPSaW_V�WY¯�Sa¹�Ã ¾ Q$¹#Q/VxO�TYORS W`Vv²vT9M�TFOPQ$®RV�TY®RëT9MPMRWx±/S T9OPSaW_V�²�¬<³XQ$®PQãOP³XQ\Q/VXZ¾uwV�¡#��u
MP³XWY¬<M<OR³XQ
¬ÄT��T-MRÃ�Q/±$SÇÎ�±nTYORSaW_V\SaM'S ¹Ã ¾ Q$¹�Q/VxORQ$Z#¸��OR³XQ
W_OP³LQ$®NW`VXQ_J
<<³XQ�ÃX®RQ$MPQ$VL±$Q#WY¯ÉT#MRQ$¹.T9V�OPSa±$M�8ºT9MPMRWx±/S T9OPSaW_V¿��e�r�:<T ¾a¾ WY¬<M<OPW#ÃX®RQ$±$SaMPQ ¾ ãZXQ�Î�VXQ-OP³LQ

VXW_ORSaW_V�W9¯�Å`Q$®PORS ±�T ¾ ±/W_VXMRS MROPQ$VL±$�¸xOP³XQ
±$W`VXMPOR®�T9S V�O<SaV\«�S ^�JXö�MRO�T9OPSaVX^#OP³�TYO
÷�� .À�	Á ���S���*��ù ý
�?ý
�Xúeý;�¶½ 	 �	ÁLÂ�#Nú þLý���úaþXý �$ý
�S���Xú-� � �#û�.��WÁ«·�� � ù¼�$�;�#û�. .$û`ÿ��S�9ù

�?û
�_ý/ù'� ¸ ��� � ù¼���_ý���ú þLý��$ý
�S���Xú�� � �o·/���Xû`ú þLýnÿ � ù¼�F�"�
û�.=.$û`ÿ�� �YùC�-û��`ý$ùb� ¸ û/.LÃ¤·)�WÁLÂ ¸ 3�2/3

implementsimplemented

Specification

**

alpha

*

semÄ
**

FormalModel

SpecificationFunction

apply(Specification): Specification

�@�#��AqL�0p �Y~
t"u�v�w-x/y�wz��C|"z���x"t�~ �At" �w]~ u�v{~bv���|�zÞ�C� �]x
ÁO� ~bv�t
�5���Fx"�)�=� � ��z��C�  $� �FÂ� ��  F�F�F� ¡F��z��C� ~bÁ*�F� x
Á=x�v�w-x"���"� �]x
Á+�

¥Åp�¦��RÅL����wn�/j ��s$z�y ñ z ��mP�`o s j � d��Xm � j�� ��s qejlw/i ? o s �
m���w/o����XcU�@� z m��
mRi_q s qejlw/i

á»³XQ$V#OR³XQ<MPÃ�Q$±$SÇÎ�±nT9OPSaW_V-¯e°XVX±$ORS W`V#SaM:T%±$W_¹Ã�W`MPSaOPSaW_V
W9¯ T
®RQ$V�T9¹�SaVX^�²�TYV#Q$â�ORQ$VXMPSaW`V
¬<SaOP³�ZLQ$®PSaÅ_Q/Z\W_Ã�Q$®�T9OPSaW_VLMNTYVXZ�ÃX®RQ$ZXSa±nTYORQ$Mn²ÆT-®RQ$Å_QnT ¾ T9VXZ\TYV�Q$â�OPQ$VLMPSaW_V�¬<SaOP³\TYâ�SaW_¹Mn²
¬ÉQ
³�T�Å`Q
OP³XQ�MRW#±nT ¾a¾ Q$Z�Sa¹�Ã ¾ Q$¹Q$V�O�T9OPSaW_V-¸��®PQ/V�TY¹Q�ÁÂQ/âxORQ$VXZ�Á�®PQ/MPOP®RSa±$O�Á�SaZXQ$V�OPSÇ¯º�WY¯NÞaß�6L²
ß�7ËàgÐ�¬<³LS ±�³»±/W_®P®RQ$MPÃ�W_VLZXMn²<¬<SaOR³XSaV�OR³XQã¯º®�T9¹�Q$¬'W_®RÏ�WY¯?TY¸XMROP®�TY±$O�Z�T9O�T�O��Ã�Q$Mn²'ORW=OP³LQ
äNW�TY®PQwÆ M<SaZXQ�T�W9¯:Sa¹Ã ¾ Q$¹#Q$V�O�T9OPSaW_V-WY¯�±$W_VX±/®PQ$ORQ?Z�T9O�T-O��Ã�Q$MnJ

Ç `¾®ON¯H°ILKÉÈ<¥U,VXN�ÊÑ¦�¥�Ë

äNQ$®RQ
¬ÉQ@OP®POPW-ÃX®PWYÅ�SaZXQ
T
¯º®�TY¹Q$¬ÉW`®PÏA¯ºW_®'OP³LQ�´
µ\¶ã±$W_®R®PQ$MRÃ�W`VXZXSaVX^#OPW-OP³LQ�ÃL®PQ$Å�SaW_°XM
W_VXQA¯ºW`®%T ¾ ^_Q$¸X®�TYSa±-MPÃ�Q$±$SÇÎ�±nT9OPSaW_VXM�JvKE¯ºOPQ/®�MPW`¹�Q-ÃX®PQ ¾ Sa¹�SaV�T9®P±$W_VXMRSaZXQ$®�T9OPSaW_VLM�¬ÉQ#^`SaÅ_Q



T\MR±�³XQ$¹.T9OPSa±�Å�SaQ$¬�W9¯�OR³XQ\Ã�W_MPMRSa¸ ¾ Q�±$W`®P®PQ/MPÃ�W_VXZXQ/VX±$Q�JOD@°X®#ÃX®PQ/MPQ$V�O�T9OPSaW_V¼SaM#MPÏ`Q$OP±�³�
SaV=OP³LQ.MRQ$VXMRQ\OP³�T9O#¬ÉQ±$W_VL±$Q$V�OP®�TYOPQFW_V�OP³XQ�¸�T9MPSa±�°XVXZXQ/® ¾ �S VL^ÑSaZXQnT9MnÐ�SaVXZXQ/Q$Z»TFOPW�W
ZXQ$O�TYS ¾ Q$Z
OP®PQ�TYOP¹Q$V�OÆ³XQ$®RQÉ¬'W_° ¾ Z@¸�Q+MRQ$VXMRQ ¾ Q$MPM�²_MRS VL±$Q+OP³LQ+´�µ\¶-SaM�Q$Å_W ¾ Å�SaVX^�ÐPOR³XQ+Å_Q/®PMPSaW`V
±$W_VLMPSaZXQ$®RQ$Z\³XQ$®RQ�ß_J54Þ54�E�à�Ì@¬<S ¾a¾ ¸�QA®PQ$Ã ¾ T9±$Q$Z\¸��T-®�T9OP³XQ/®NZXSÇæÆQ$®PQ$V�O<W`VXQ_²X´
µ\¶�ÌXJ�ÍLJ
äNQ$®RQ\¬ÉQ�±$W`VXMPSaZXQ/®#´�µ\¶*T9O#OP³XQ ¾ Q$Å_Q ¾ WY¯�OP³XQ\T9¸XMPOR®�TY±/O�MP�V�O�T9âÆ²�¬<³XSa±�³�SaM�TYM#SaO

SaM<ÃX®PQ$MRQ$V�OPQ$Z�¸�OP³XQ-¹�Q$O�TY¹WxZLQ ¾ SaV�OP³LQ���ý
�S���Xú�� � ±�³�T9ÃXOPQ/®NWY¯+OR³XQ?W9ç�±$SUT ¾ MRO�TYVLZ�TY®RZ
Þ54�E�àPÐ�®RQ�¯ºQ$®RQ$VX±$Q<ORWNOP³LQÉ±$W`®P®RQ$MPÃ�W_VXZLS VL^�Å�SaMP°�T ¾ ZXSUTY^`®�TY¹M{8eTYM�ÃX®PQ$MRQ$V�OPQ$ZSaV�OR³XQ¤Í�û_ú-�_ú-�Uû��
±�³�TYÃXORQ$®�W9¯�Þ54�E�à�:E¬<S ¾a¾ ¸�Q�T9ZXZXQ$Z�ORW.³LQ ¾ ÃÑ®RQ ¾ TYOPQ-¬<³�T9O�¬'Q#ÃX®RQ$MPQ$V�O�¬<SaOR³ÑOR³XQ#±$°X®R®PQ$V�O
Å�S Q/¬»WY¯+´�µã¶+J
]<Q$±nT ¾a¾ OP³�T9O�SaVÑOR³XQ#¯eW ¾a¾ WY¬<S VL^#¬ÉQ#°XMRQ�OR³XQ#OPQ$®R¹�SaVXW ¾ W`^_�WY¯NÜ�Q$±/OnJ=6XJaß`² T ¾ W_VX^�OP³LQ

MP±�³XQ$¹�T�W9¯:«�Sa^�J7LJ
<<³XQ<´�µ\¶±$W`VXMPOR®P°X±/OPM'OPW�MROP®P°L±$OP°X®RQN¹WxZLQ ¾ M+8UMRÃ�Q/±$SÇÎ�±nTYORSaW_VXM":+SaM�OP³XQ<Ã�TY±�Ï_TY^`Q_²YOP³�°XM

´�µ\¶F¹W�ZXQ ¾ M<¬<SaOP³XW`°XO<Ã�TY±�Ï_T9^_Q$M�8eTYVXZ\OR³XQ$Sa®NÅ_T9®PSUTYV�ORMNTYM<MP°L¸XMP�MPORQ$¹�M":@¹.T�-¸�Q�±/W_V�Á
MPSaZXQ$®RQ$Z.T9M+¸�T9MPSa±NMRÃ�Q$±/SlÎ�±nTYORS W`VXMn²`¯eW ¾a¾ WY¬<S VL^<OP³XQ@OPQ$®R¹�SaVXW ¾ W`^_
WY¯vOR³XQNÃX®RQ$Å�SaW_°XM+MRQ$±$ORS W`VvJ
Ê�V\OP³XSaM
MPQ/±$OPSaW_VF¬'Q?¬<S ¾a¾ Q$â�Ã ¾ W`®PQ-OP³XQ#TYV�T ¾ W_^_¬<SaOP³\OR³XQåT ¾ ^_Q$¸X®�TYSa±�MRÃ�Q$±/SlÎ�±nTYORS W`VXM

TYVXZ�TY®R^_°XQ@OP³�T9O<OP³XQ
®PW ¾ QNWY¯�¸�TYMRSa±�MRÃ�Q/±$SÇÎ�±nTYORSaW_VXM<±nT9V�¸�Q
Ã ¾ T�_Q/Z�SaV�OR³XQ
´�µ\¶F¸�#OP³LQ
VXW_ORSaW_V�W9¯oA�CYEJ½"�F��� � �?û
�_ý/ù J

 ï���Î�Ï�ÐWÑ ´�µã¶\¹WxZLQ ¾ MÉTY®RQN¹�Q�TYV�O+OPW-ZXQ$MR±$®PSa¸�Q
®PQnT ¾ Á�¬'W_® ¾ ZMP�MPORQ$¹�M�²xT9MÉMRWY¯ºO�¬<TY®RQ
MP�MPORQ$¹�M�²+SaV�¯ºW`®P¹�TYOPSaW`V�MP�MPORQ$¹�M�²+¸X°XMRSaVXQ$MPM�W`®P^xT9VXSaÒnTYORSaW_VXM�Ð+TYVXZ»OR³�°XM�OR³XQ$MPQ�TY®RQ\OP³LQ
Q ¾ Q$¹�Q/VxORMÉW9¯S` []e�råJ

 ï���Ò�Ó�Ô9ÕWÖWÏ>×�Ø-Ð Ê�V�OR³XQ�´�µã¶+²XVLQ$SaOP³XQ$®@SaV.OR³XQ�¹Q$O�T9¹�W�ZXQ ¾ ²YVXW`®NSaV�OP³XQ-TYMPMRW�±$SUTYOPQ/Z
VXW_O�TYORS W`Vv²�OP³LQ$®PQ#SaM�T9V\W_¸�Å�SaW_°XM@±$W_VLMPOP®R°X±$O�OR³�TYO@¹.T�#Ã ¾ T��OP³LQ�®PW ¾ Q-WY¯+OR³XQ?MRSa^_V�T9OP°X®RQ
SaV\OP³XQ#T ¾ ^`Q$¸X®�T9Sa±�MPÃ�Q$±$SÇÎ�±nT9OPSaW_V�±�TYMPQ`JÆäNWY¬'Q$Å_Q/®n²ÆSÇ¯É¬'Q ¾ W�W_Ï�±nT9®PQ�¯e° ¾a¾ \T9O�OR³XQ-Å_TY®PSaW`°XM
8U¹WxZLQ ¾ :NQ ¾ Q/¹�Q$V�OPM-¸X°XS ¾ ZXSaVX^\Tã´�µ\¶Ó¹�W�ZXQ ¾ ¬ÉQ¹.T�\ZXSaMR±$WYÅ_Q$®#OR³�TYOA¹.TYV�\W9¯�MR°X±�³
¹�W�ZXQ ¾ Q ¾ Q/¹�Q$V�OPM
À�°XMRO�MPO�TYORQ\¬<³XSa±�³ ý��Lú��Uú-�Uý��\¬<S ¾ ¾ ¸�QF°XMPQ$ZÓS VÓOP³XQ\´
µ\¶*¹W�ZXQ ¾ ORW
ZXQ$MR±$®PSa¸�Q<OP³XQ'MP�MPORQ$¹ò8U^`S Å�SaVX^<OR³XQ$Sa®�V�TY¹Q:T9VXZ-OP³XQ$Sa®�Ï�SaVXZ�ÈYO��Ã�Q�:$²/¯ºW`®vQ$âXT9¹�Ã ¾ Q+± ¾ T9MPMPQ/Mn²
W_Ã�Q$®�T9OPSaW_VLMNTYVXZ�TYOPOR®PSa¸X°XORQ$MnJ�á�Q@±nT ¾a¾ �$úºÿ�� � ú-�xÿ/�YùvMR°X±�³\¹�W�ZXQ ¾ Q ¾ Q$¹Q$V�OPM�J
ëNWY¬�²XTA´�µ\¶F¹WxZLQ ¾ ¹�TYZXQ@W_V ¾ #W9¯�MPOR®P°X±/OP°X®�T ¾ ¹W�ZXQ ¾ Q ¾ Q$¹Q$V�OPM'¹.T�-¸�Q
±$W`VXMPSaZ�Á

Q$®PQ/Z�TÏ�SaVXZ\WY¯'MPSa^_V�T9OP°X®RQ_²ÆMRS VL±$Q#SaONZXQ�Î�VXQ$M�OR³XQ?MROP®R°X±$OP°L®PQ�W9¯ÉOP³LQ#¹�W�ZXQ ¾a¾ Q$Z�MP�MPORQ$¹ÑÐ
MP°X±�³�¹�W�ZXQ ¾ M'¬<S ¾a¾ ¸�Q�±nT ¾ ¾ Q$Z¶���lü��s�_ú-�xÿRýS�����nü`ÿ������$J

õ K �$úºÿ�� � ú���ÿ/�YùC�-û��`ý$ù�ý$ùaý��-ý��Lú+¹.T�-¸�QÙ TA± ¾ TYMRMPSÇÎ�Q$®<W9¯�OP³LQN¯eW ¾a¾ WY¬<S VL^�Ï�SaVXZXM�è_± ¾ T9MPM�8íZXSaMPOPSaVX^`°XSaMP³XQ/Z.SaV�TY±$ORS Å`Q�T9VXZ�Ã�T9M�Á
MRS Å`Q�:$²�Z�T9O�TYO��Ã�Q_²�SaV�OPQ$®g¯ÂTY±$Q`²�°XMPQ±nTYMRQ_²ÉT9±$OPW`®åT9VXZ�MPSa^_V�T ¾ ÐÆ± ¾ QnT9® ¾ �SaO�¬<S ¾ ¾ ¸�Q
Q$ê�°XSaÃXÃ�Q$Z¼¬<SaOP³¼SaOPM#WY¬<V�Ã�TY®ROPSa±$° ¾ TY®-¯eQnTYOR°X®PQ$M¾8UQ_J ^�J ²+T9OPOR®PSa¸X°XORQ$Mn²�W_Ã�Q$®�T9OPSaW_VXM
T9VXZ?MRSa^_V�T ¾ ®PQ$±/Q$ÃXOPSaW`VXM'¯ºW_®�± ¾ T9MPMPQ/M;:$²�¸L°XOÉ¬<SaOR³XW_°XO+T9VxA¯ºW`®P¹ W9¯ MRQ$¹.T9V�OPSa±É±/W_V�Á
MROP®�T9SaVxORM+8íQ_J ^�Ja²�OP³XQ*d �RÚºù�eFfÜÛ<TYVXVXW`O�T9OPSaW_V@¯ºW`®vTYV�W`Ã�Q$®�TYORS W`Vv²$W`®ÆOP³XQ'MPÃ�Q$±$SÇÎ�±�TYOPSaW`V
Ã�T9®PO'¯ºW`®ÄT-MRSa^_V�T ¾ ®PQ$±$Q/ÃXOPSaW_V@:$Ð

Ù T9V?TYMRMPW�±$SUTYORS W`Vv²�¸X°XO�¬<S OR³XW_°LO�TYV�
MPQ/¹.TYV�ORS ±'TYOPOR®PSa¸X°XORQ�8íQ_J ^�Ja²$¹#° ¾ ORSaÃ ¾ S ±/S O�NT9VXZ
±�³�T9VX^_QnT9¸XS ¾ S O�:;ÝnÐ

Þ �ÆwE�ÔmE�_oPm � jlp�mNqe��m zls p�q'knmRoPpejlw/i#jlpÉh'�#�@ß�� à9f`� � q�qe�xmRoPm s oPm'i�w@�_jl� t j��ÔmRoPmRi � m�p<��jlqe�@ß�� á`�â �m t wAixw�q�j�i �Rz��xt m s �n�/oPm�� s qejlw/iäã � w��@�Xwnpejaqejlw$iFj�i.qe��mNpejl�/i s q � oPm t j s �/o s �
p�fL�Ôm ��s/� p�m
m�p y
p�mRi_qej s/z�zl{ qe�xm {�s oPm'ð � p�q s ixw/oP� s$z+s p�p�w � j s qejlw/ixp
� z�� p
p�wn�
m � w/ixp�qeo s j�i_q�p � w/i � mRo�i_j�i���qe�xm



Ù T'^`Q$VXQ$®�T ¾ SaÒnTYORS W`VN®RQ ¾ TYOPSaW`VXMP³XSaÃv²/¸X°XOÆ¬<SaOP³LW_°XOvT9Vx@ÃX®PQ/ZXQ�Î�VXQ/Z?±$W`VXMPOR®�T9S V�O 8UW_V ¾ 
OR³XQ
MP°X¸XO��Ã�Q?TYMRÃ�Q/±$ON¹�TYOPORQ$®PMNT9O<OP³XQ
MROP®P°L±$OP°X®�T ¾�¾ Q$Å_Q ¾ :/J

õ K¯�0�Çü���`ú���ÿRý������nü`ÿ����*SaM+TN´
µ\¶¹�W�ZXQ ¾ ¸X°XS ¾ O�W_V ¾ 
WY¯ÆMPOR®P°X±$OR°X®�T ¾ ¹W�ZXQ ¾ Q ¾ Q$¹�Q/VxORMM�T9OPSaM�¯º�SaVX^-MPW`¹�QN¬'Q ¾a¾ Áº¯eW_®P¹Q$Z#±$W`VXMPOR®�TYSaV�OPM�²�T9M
Ù T ¾ ¾ ± ¾ TYMRMPQ$M@³�T�Å_Q
ZXSÇæÆQ$®PQ/VxO@V�TY¹Q$Mn²
Ù T ¾ ¾ TYOROP®RS ¸L°XOPQ$M@WY¯+T-± ¾ TYMPM<³�T�Å_Q
ZXSÇæ Q/®PQ$V�ONV�TY¹�Q/Mn²
Ù T ¾ ¾ W_Ã�Q$®�TYOPSaW`VXM<WY¯ÉTA± ¾ TYMPM@³�T�Å_Q@ZXSÇæ Q/®PQ$V�ONV�TY¹�Q/Mn²
Ù OR³XQ?O��Ã�Q#WY¯ÄT9V�T9OPOR®PSa¸X°XORQ#S M@Q$SaOP³XQ/®?TYVBD Ú ¶=O��Ã�Q_²ÆW`®�OR³XQ#V�T9¹�Q�W9¯ÄT± ¾ TYMPM
T9ÃXÃ�Q�TY®PSaVX^-SaV�OP³XQ
ZXSUTY^`®�T9¹Ñ²

Ù J$J�J
äNQ$®RQ
¯ºW`®<MPSa¹�Ã ¾ Sa±$SaO��¬'Q
³�T�Å_Q
Q$â�ÃX®RQ$MPMRQ$Z�OP³XQ
¬'Q ¾a¾ Áº¯ºW`®P¹Q$ZXVXQ$MRM<±$W_VLMPOP®�TYSaV�OPM<W`V.MRSa^_V�TËÁ
OP°X®RQ+ZXSUTY^`®�T9¹�M�¸x@°XMPSaVX^@OP³XQ�V�TYOR°X®�T ¾_¾ TYVX^`°�TY^`Q_²�¸X°XO�OP³XQ/�¹�T�<¸�Q�Q$â�ÃX®PQ$MRMPQ$Z#ÃL®PQ$±$SaMRQ ¾ 
TYM*D Ú ¶F¯ºW`®P¹#° ¾ TYQ`J
á�Q�®RQ$Ã�W_®PO@SaV.«�Sa^�J�O-OP³LQ�MPSa^_V�TYOP°L®PQ
ZXSUTY^`®�TY¹ ¯ºW_®<W`°X®<®P°XVLVXSaVX^#Q$âXTY¹Ã ¾ QNWY¯�´�µ\¶

¹�W�ZXQ ¾ W9¯�Ü�Q$±$O�J+ÌXJQ<�W�³XQ ¾ Ã�¹.T9Ï_Q�± ¾ QnT9®?OR³XQ�ZLSlæÆQ$®RQ$VX±$Q�¬<SaOP³�OR³XQ�± ¾ T9MPM-ZXSUTY^_®�TY¹>WY¯
«�S ^�J�ß
¬'Q
³�T�Å_Q
MR³�TYZXWY¬'Q$Z�OP³LQ�Ã�TY®PORMNVXW`OÉ¸�Q ¾ W_VL^_SaVX^-OPW#OP³LQ�MPSa^_V�TYOP°L®PQ
ZXSUTY^`®�TY¹FJ

ProductClient

Order

date: Date
quant: Integer
status: enum{pending,invoiced,cancelled}

orders what

 <<active>>
Invoicer

ords:  Sequence(Order)
o: Order

invoice
do
stop

Stock

quantity(Product): Integer  <<<å <<<å qqq
æ

uuueee
ç

rrryyy
è

>>>>>>
addProduct(Product,Integer)
getProduct(Product,Integer)

pr: Product
qu: Integer

stk
others

pr
ev

io
us

 <<active>>
Mailer

sendInvoice(order)

mail

111111

******

111

111 000
é

... ...111

000
é

... ...111

¥=p�¦��lêL�X����m<pejl�$i s q � oPm t j s �/o s �"w � qe�xm<m�ë s �N� z mNh'�#����w t m z

ëNW_ORSa±$QNOR³�TYO+W`°X®'MPSa^_V�T9OP°X®RQ<ZXSUTY^`®�TY¹"¹�T��¸�QNÅ�SaMP°�T ¾ SaÒ$Q$Z�TYM<T
Ã�T9®PORS ±/° ¾ TY®+± ¾ T9MPM'ZXSÇÁ
TY^`®�TY¹F²$TYVXZ-OP³�TYO+TYV��ZXQ/Å_Q ¾ W_ÃL¹�Q$V�Ov¹Q$OP³LWxZ-¸�T9MPQ$Z-W_V-OP³XQ<´
µ\¶®PQ$ê�°XSa®RQ$MÉORW
ÃX®PWYÅ�SaZXQ
TYO ¾ QnT9MPOÉT%MPO�T9OPSa±<Å�SaQ$¬¼WY¯vOP³LQN¹�W�ZXQ ¾ ¾ Q$ZAMP�MPORQ$¹Ñ²`¬<³XSa±�³#S M'T
± ¾ TYMRMÉZXSUT9^_®�T9¹ÑJ�<<³x°LM+W_°X®
ÃX®PW`Ã�W`M�T ¾ SaM@VXW_O@Ã�Q$±/° ¾ S T9®n²Æ¸L°XONSaO�Àé°XMPO
¹.T9Ï_Q$M<Q/âxÃ ¾ Sa±$SaO@OP³XQ-°XVXZXQ/® ¾ �S VL^�MPÃ ¾ SaOROPSaVX^�¸�Q�Á
O�¬ÉQ/Q$V#OP³XQ<MRO�T9OPSa±nÈYMROP®R°X±$OP°L®�T ¾ Ã�TY®PO�WY¯vTN´
µ\¶�¹WxZLQ ¾ TYVXZ-OP³XQ<ZLxV�TY¹�Sa±nÈ9¸�Q/³�T�Å�S W`°X®�T ¾ È
MPQ$¹�TYV�OPSa±@Ã�TY®ROnJ

� oPm s qejlw/iäã/q�mRoP�@j�i s qej w/i�w � qe��m s �n�/oPm�� s q�m t ã � wn�@�Xwnp�m t w$�_ð�m � q�p s i t qe��wnp�m#w � qe��mRj�o?p � � y
� s oPq�p��



Ê�O�SaM
Ã�W_MPMRSa¸ ¾ Q?ORW.ZLQ�Î�VXQ#W`°X®
MPSa^_V�T9OP°X®RQ?ZLS T9^_®�TY¹�M<SaV�TÅ_Q$®R\ÃX®PQ/±$SaMPQ�¬<T�\TYO
OP³LQ
¹�Q$O�TY¹WxZLQ ¾v¾ Q$Å`Q ¾ ÐÆ¬ÉQ
À�°XMRO�VXQ$Q$Z�OPW\SaV�OP®RW�ZX°X±$Q�T�VXQ$¬"¹�Q/O�TY± ¾ T9MPM�±/W_®P®RQ$MPÃ�W_VLZXSaVX^ÑORW
OP³XQ
MRS ^`V�TYOR°X®PQ@ZXSUTY^`®�TY¹Mn²YORW#M ¾ Sa^_³�O ¾ -¹�W�ZXSÇ¯º�OR³XQ
¹�Q$O�TY± ¾ T9MPMPQ/MÉ±$W`®P®RQ$MPÃ�W_VXZLS VL^�OPW-OP³LQ
MPOR®P°X±$OR°X®�T ¾ ¹�W�ZXQ ¾ Q ¾ Q$¹Q$V�OPMS8íQ_J ^�Ja²X¸�\ZL®PW_ÃLÃXSaVX^�OR³XQ?¹#° ¾ ORSaÃ ¾ Sl±$SaO�-¯º®RW_¹�OP³XQ#TYMRMPW�±$SUT�Á
OPSaW_VLM;:vT9VXZ�ORW�®RQ$ZXQ�Î�VXQ<OP³XQ'¹�Q/O�TY± ¾ T9MPM�±$W_®R®PQ$MRÃ�W`VXZXSaVX^
OPW
T<±$W`¹�Ã ¾ Q$ORQ+¹�W�ZXQ ¾ 8UVXWY¬�SaO�SaM
TYV�T9^_^_®RQ$^xT9OPQ@WY¯vW_VLQNMPSa^`V�TYOR°X®PQ@ZXSUTY^_®�TY¹�TYVLZ#WY¯vMPQ/Å_Q$®�T ¾ MRQ$¹.T9V�OPSa±<¹�W�ZXQ ¾ Q ¾ Q$¹�Q$V�ORM;:$J

 ï��«ìwíäØ)Ñ�Ö�î�ï¿í9ð~Ð	î <<³XQ/®PQ#SaMNVXW`O�T#MPO�TYVXZ�TY®PZF±�³XW_Sa±$QA¯ºW`®�OR³XQA¯ºW_®R¹.T ¾ ¹W�ZXQ ¾ M<¯ºW`®
OP³XQ#´
µ\¶+² ¸�Q$±�TY°XMRQ�VXW\W9ç�±$SUT ¾ ¯ºW`®P¹.T ¾ MRQ$¹.T9VxORSa±$M
S M-T�Å_TYS ¾ TY¸ ¾ Q_JXµ\T9V�x²Æ¹W_MRO ¾ �Ã�TY®gÁ
OPSUT ¾ ²LÃX®PW`Ã�W`M�T ¾ M
¹.T��¸�Q�¯eW_°XVXZFSaVÑOR³XQ ¾ SaOPQ$®�TYOP°L®PQ_ÐÆOR³XQ-S ¹Ã�W`®PO�TYV�ONÃ�W_SaV�O
S M
OR³�TYO
OP³LQ
±�³XW_MRQ$V¯ºW_®R¹.T ¾ ¹�W�ZXQ ¾ M+MR³XW_° ¾ Z�¸�Q�MROP®R°X±$OP°L®PQ$M�TY¸ ¾ Q@OPW#TY±$±/W_¹�¹W�Z�TYORQÄT ¾ ¾ OR³XQ�TYMRÃ�Q$±/OPM
MP°XÃLÃ�W`®POPQ/Z\¸�#OP³XQ�´
µ\¶F¹�W�ZXQ ¾ M�J

�_°XMRO�¯ºW_®�³�T�Å�S VL^NW_VLQNTYO�³�TYVLZ#OPW
¸�Q@°XMPQ/Z�TYM+®RQ�¯ºQ$®RQ$VX±$Q@¯ºW`®�Q/âxÃ ¾ T9V�TYORW_®R�ÃX°X®RÃ�W`MPQ$M�²
¬ÉQ
¹Q$V�OPSaW_VW_°X®<ÃX®RW_Ã�W_M�T ¾ WY¯<Þ 4`ÌX²�4�4�àP²�¬<³XQ$®RQ�¬'Q?TYZXÅ`W�±nTYORQ$Zv²�T9±$±$W`®PZXSaVX^OPW�T ¾ SaVXQ
WY¯
¬ÉW`®PÏ\ZLQ$Å_Q ¾ W`Ã�Q$Z�¬<SaOR³XSaVÑOR³XQ Ú Wx«�ÊNSaVXSaORS T9OPSaÅ_QÞ 4`Í�àP²XOR³XQ#°XMRQ�WY¯<¬<³�T9O�¬'Q#±nT ¾ ¾ ´
µ\¶�Á
¯ºW_®R¹.T ¾ MP�MROPQ$¹MnJ,<<³XQ$�TY®RQ�MR°�ç�±$SaQ$V�O ¾ F^_Q$VXQ/®�T ¾ ORW\¸�Q�°XMRQ$Z»T ¾ MPW¯ºW`®�´�µ\¶·ÌXJ�Í¬'Q
¸�Q ¾ SaQ$Å`Q_J

õ K ü_ý
�Xý�ÿ��9ù¼��
�ý"�#ù���½�ý$ùíù ý"�#úºÿ/�������Uú-�Uû���� 	 �$úeý�� S MNT ?9ÁÂ°LÃ ¾ Q
8)�{»�ø�»�ñ!ò�Evø�óôñ}Eõò>ö)ÍL÷ùøôò�úÄ:�ò

¬<³XQ$®RQ��{»�ø�»�ñ<²�E�øLó!ñ}E�TYVXZ�ö)ÍL÷¤ø=T9®PQ�MRQ$OPM
TYVXZ
ú�û�öüÍ�÷¤øþý��,»xø�»�ñZý@Evø�óôñ}E�ý��{»�ø�»�ñ!ÿ

K OR®�TYVLMPSaOPSaW_V�8��;ò��wò��;ò�����:	�'ú·²L®PQ$ÃX®RQ$MPQ/VxORQ$Z�T9M
��è������ ú�����²�ZXQ$MP±/®PSa¸�Q/M?T#Ã�W_MRMPSa¸XS ¾ Á
SaO�ÔÈ9±nTYÃ�TY¸XS ¾ SaO�NWY¯�OP³XQ'¹�W�ZXQ ¾a¾ Q$Z
MP�MROPQ$¹"OPW@Ã�TYMRM�¯º®RW_¹ T<MRSaOP°�T9OPSaW_V�®RQ$ÃX®RQ$MPQ$V�ORQ$Z�¸x
��SaV�OPW#TYVLW_OP³LQ$®NW`VXQ�®PQ/ÃX®PQ$MRQ$V�OPQ$Z�¸������²�¬<³XQ$®RQ���ZXQ/MP±$®RS ¸�Q$M�OR³XQ�SaV�OPQ$®�TY±$ORSaW_V�¬<SaOP³
OP³XQ<Q/âxORQ$®PV�T ¾ ¬'W_® ¾ Z-ZX°X®RS VL^�MR°X±�³#OP®�TYVXMRS ORSaW_Vv²_T9VXZ��ÆMRW_¹QÄT9ZXZXSaOPSaW_V�T ¾ SaV�¯eW_®P¹�TYORS W`V
W_V�OP³LQ�OR®�T9VXMPSaOPSaW`V 8íQ_J ^�Ja²`¹�WYÅ_Q/MÉW9¯�OP³LQ�MP°X¸�±$W`¹�Ã�W_VXQ$V�ORM;:$J

õ <<³XQ@A�CBE,&'.$û`ÿ��S�9ù(� 	 �éúeý
����T9®PQ
T�Ã�T9®PORS ±/° ¾ TY®'± ¾ TYMPM'WY¯v^`Q$VXQ$®�T ¾ SaÒ$Q$Z ¾ TY¸�Q ¾a¾ Q$Z#OP®�TYV�ÁMPSaOPSaW`V�MP�MROPQ$¹L8íMPQ$Q�Þ54�4�à�:$J

á�Q+³�T�Å_Q�OP³XQ$V#ORWN¹�TYOP±�³
QnT9±�³-MPSa^`V�TYOR°X®PQ'ZXSUTY^`®�TY¹*¬<SaOR³�OP³XQ'±$W`®P®PQ/MPÃ�W_VXZXSaVX^
´
µ\¶�Á
¯ºW_®R¹.T ¾ MP�MPORQ$¹�M�JF<<³XSaM�±nTYV-¸�Q'ZXW`VXQ<ê�°XSaOPQ'MPSa¹�Ã ¾ �²�¸�Q/±nTY°XMRQ<OP³XQ<´
µ\¶�Áe¯ºW`®P¹.T ¾ MP�MPORQ$¹�M
WY¯<Þ 4�4�àvSaVX± ¾ °XZLQ?T-ZXQ$MR±$®PSaÃXORS W`V\WY¯+OR³XQ�MPO�TYORS ±AMPOP®R°X±$OR°X®PQ#W9¯:OR³XQ�´
µ\¶F¹�W�ZXQ ¾ ORW�¬<³XSa±�³
OP³XQ/?^`S Å`Q<MPQ$¹�TYV�OPSa±$M�J_«LW_®+Q$âXT9¹�Ã ¾ Q_²�OP³LQ$#ZXQ�Î�VLQNOP³LQNV�T9¹�Q$M+T�Å_TYS ¾ TY¸ ¾ Q�S V#MR°X±�³�¹WxZLQ ¾
TYVXZ± ¾ TYMRMPSÇ¯º�OR³XQ$¹�SaV�± ¾ TYMRMNV�T9¹�Q$M�²xT9OPOR®PSa¸X°XORQ�V�TY¹�Q/Mn²�W_Ã�Q$®�TYOPSaW`V.V�TY¹�Q/MÄT9VXZ�MPW#W_V�J

 ï�� ì#í�Ø)ÑB×�î�Ö Ü�°X®RÃX®PSaMRS VL^ ¾ =W`®#VXW_O�²+OP³LQ\´�µ\¶·±/W_VXMROP®P°L±$OPM�Ã ¾ T��SaVX^ÑOR³XQ\®RW ¾ Q�WY¯
¯ºW_®R¹#° ¾ TYQ-SaV=W_°L®?MRQ$OPORS VL^�¬<S ¾a¾ ¸�Q�Ã�T9®PORS ±/° ¾ TY®-¹�W�ZXQ ¾ Q ¾ Q$¹�Q/VxORMé8UOR³XQ�VXW_V�Á�MPOR®P°X±/OP°X®�T ¾
W_VXQ/M;:OP³�T9O�MRO�TYORQ�ÃX®PW`Ã�Q/®POPSaQ$MãWY¯?OR³XQ�ý
�Xú-�Uú-�Uý��\°LMPQ$Z*SaV»OR³XQÑ¹W�ZXQ ¾a¾ Q$Z¼MP�MPORQ$¹ÑJ'á�Q
V�TY¹Q<OP³XQ/¹¹�$ý
�S���Xú�� � �-û��`ý$ù�ý$ùaý��-ý
�Xú��$²XT9VXZ ¾ SaMRO<OP³XQ$¹�¸�Q ¾ WY¬�J



ßFâ@ã=Ý�×
àFçØ-ãC×�Ý SaVX± ¾ °XZXSaVX^<OR³XQ+Sa¹�Ã ¾ Sa±$SaOXW`VXQ$M*8US�J Q_Ja²�OP³LW_MPQ'Q$¹#¸�Q$ZXZXQ/Z�SaV�OR³XQ'ZXQ�Î�VXSaORS W`V
WY¯
MPOR®P°X±$OR°X®�T ¾ ¹�W�ZXQ ¾ Q ¾ Q$¹�Q/VxORMn²XT9MNTYMPMRW�±$SUTYOPSaW`V�¹#° ¾ OPSaÃ ¾ Sa±$SaOPSaQ$M+T9VXZ�MPSa^_V�T ¾ ®RQ$±$Q$ÃLOPSaW_V
MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLM;:$Ð

ÔBÚ�×�ä,âCÜ,Ý SaV�OP³LQÉ´
µ\¶#W9ç�±$SUT ¾ MRO�T9VXZ�TY®RZ.Þ54�E�àxOR³XQ$?T9®PQ'±$W_VLMPSaZXQ$®RQ$Z�TYM�± ¾ TYMRM�¯ºQnTYOR°X®PQ/Mn²
¸X°XO�OP³LQ$ÉÀ�°XMRO�ZXQ�Î�VXQ<OR³XQ'MPQ$¹�TYV�OPSa±$M�WY¯ÆW_Ã�Q$®�T9OPSaW_VXM�Ð�OP³�°XM�OP³XQ/�³�T�Å_Q'VXW@MPOP®R°X±$OR°X®�T ¾
Q�æÆQ$±$On²�¸X°XO�®RQ$MPOR®PSa±$O#OR³XQ¯ºW_®R¹.T ¾ ¹WxZLQ ¾ M�ORW\OP³LW_MPQ¬<³XQ$®RQ.OR³XQ�SaV�OPQ/®PÃX®RQ$O�T9OPSaW_V�WY¯
MPW`¹�QNW`Ã�Q/®�TYORSaW_V�¹.T9OP±�³XQ$M'OP³XQAW_VXQ
ZXQ$MR±$®PSa¸�Q$ZF¸x#OR³XQ�¹Q$OP³XW�ZS ORMPQ ¾ ¯�Ð

Ý�×
ç×
Ú�ÔBç�ß
ä,Ø-ã,ÚÞÝ ÅxSaMR°�T ¾a¾ 
ÃX®PQ$MRQ$V�OPQ$Z\T9M+MPO�TYOPQ/±�³�TY®PORMn²�OR³XQ$AÎ�â�OP³LQ<¸�Q$³�T�ÅxSaW`°X®+WY¯ÆOP³LQ
SaVXMPO�TYVX±$Q/M�WY¯<± ¾ TYMRMPQ$M�²vW`®�W9¯ÄTYVFW_Ã�Q$®�TYOPSaW`Vv²�W_®
WY¯NT#°XMRQ#±nTYMRQ_Ð�OP³�°XM
OP³XQ/Ñ®RQ$MPOR®PSa±$O
OP³XQ%¯ºW_®R¹.T ¾ ¹�W�ZXQ ¾ M'OPW-OP³XW`MPQ�¬<³XQ/®PQ�OR³XQ
¸�Q$³�T�ÅxSaW`°X®<WY¯�MP°X±�³�Q ¾ Q$¹�Q/VxORM<SaM<OP³XQ
W_VLQ
ZXQ$MR±$®PSa¸�Q$ZÑ¸�#OR³XQ�MPO�TYORQ�¹.T9±�³LS VLQ_J

ßFâ@Ö�Ö-ç ô â@àFç×
Ø�â@ã{Ý Å�SaMP°�T ¾a¾ �ÃX®RQ$MPQ/VxORQ$Z�T9M�MPQ/êx°LQ$VX±$QW_®�±$W ¾a¾ T9¸�W`®�T9OPSaW_V\ZLS T9^_®�TY¹�M�²XSa¹#Á
Ã�W`MPQF®PQ$MROP®RS ±/OPSaW_VXMãW_V»OR³XQÑÃ�W_MRMPSa¸ ¾ Q\SaV�OPQ$®�TY±$ORSaW_VXMB8UQ/âx±�³�T9VX^_QFWY¯-¹�Q$MRM�TY^`Q$Mn²'S�J Q_Ja²
W_Ã�Q$®�T9OPSaW_V±nT ¾a¾ SaVX^A:�TY¹�W`VX^�MRW_¹�Q<W`¸_À�Q$±$ORM<°XMPQ/Z\OPW-¹�W�ZXQ ¾ TAMP�MPORQ$¹Ñ²�TYVXZMPW#OR³XQ$
±$W_VLMPOP®�TYSaV�OP³XQA¸�Q$³�T�ÅxSaW`®ÉW9¯:MR°X±�³�W_¸_À�Q$±/OPMnJ

ç�ßF×
Ø-Ù(Ø�×>®�i@àFçá,ä Ý ÅxSaMR°�T ¾a¾ NÃX®RQ$MPQ/VxORQ$Z\TYM+TY±/OPSaÅ�S O�
ZXSUT9^_®�T9¹�M�²�S ¹Ã�W`MPQ+®RQ$MPOR®PSa±$ORS W`VXM'W_V
OP³XQA±nTY°XM�T ¾ ®PQ ¾ TYORSaW_VXMR³XSaÃXMÄT9¹�W`VX^
¯ÂT9±$OPM@³�TYÃXÃ�Q$VXSaVX^#SaVOP³XQ?T9MPMRWx±/S T9OPQ$ZãQ$V�OPSaO��8eTYV
W_Ã�Q$®�T9OPSaW_V�²ÆOP³XQ#¬<³LW ¾ Q?MR�MPOPQ/¹Ñ²ÆTÃ�TY®RO�WY¯ÉOR³XQ#MP�MROPQ$¹F²vT°XMPQ#±nT9MPQ_²'J$J$J":
TYVXZFMPW
OP³XQ/�±$W`VXMPOR®�TYSaV\OR³XQ
¸�Q/³�T�Å�S W`®<WY¯�OP³XQ�¹Q$V�OPSaW_VLQ$Z#Q$V�OPSaOPSaQ$M�J
<<³XQ$Vv²�¬'Q+VXQ$Q$Z-OPW@ZXQ�Î�VLQ<¬<³XQ$V?TEMPQ$¹�TYV�OPSa±�¹�W�ZXQ ¾ Q ¾ Q$¹�Q/VxO�SaMv¸X°XS ¾ O=8U¬'Q ¾a¾ Áº¯eW_®P¹Q$Z�:

WYÅ_Q$®<T-MPSa^`V�TYOR°X®PQ
ZXSUTY^`®�T9¹¹8ºT9MPMPW�±$SUT9OPSaW_V°���Ç\�c�e$f�W9¯:«�Sa^�J7�:/J
KNMv¬'Q+³�T�Å`Q+Ã�W_SaV�OPQ$Z�W`°XOv®RQ$Ã�QnTYORQ$Z ¾ �±$W`VXMPSaZXQ$®RSaVX^NOR³XQÉ±/°X®P®RQ$V�O�MRO�T9OP°XM�WY¯XOR³XQÉ´
µ\¶+²

SaOÆS M�VXW_OÆ¬'W_®ROP³�¬<³XS ¾ Q+OPW<ÃL®PQ$MRQ$V�O+³XQ$®RQÉSaV
ZXQ$O�TYS ¾ OR³XQÉ¬'Q ¾a¾ Áº¯eW_®P¹Q$ZXVXQ/MPMÆ±$W`VXZXSaOPSaW_VLM�¯ºW_®�T ¾a¾
±$W_VLMPOP®R°X±$ORMnJÆÜ�OPS ¾a¾ S O'SaM<¬ÉW`®POR³x¬<³LS ¾ Q@OPW-S ¾a¾ °XMROP®�T9OPQ@OP³�T9O<ÏxSaVXZWY¯�MPO�T9OPQ$¹Q$V�O<¬�J ®nJ OnJ`MPW`¹�Q
¸�TYMRSa±<Ã�W`S V�ORMÄT9VXZ#MPSa^_VLSlÎ�±nTYV�O+Q$âXT9¹�Ã ¾ Q$M�JF<<³�°XMÉ¬'QNMRSaVX^ ¾ Q<W_°LO+OP³XQ@¬ÉQ ¾ ¾ Áe¯ºW_®R¹�Q$ZLVXQ$MPM�WY¯
T�MRO�T9OPQ�¹�TY±�³XSaVXQ_²�TYMNTAÃ�TY®�TYZXSa^`¹.TYORSa±<±nTYMRQ�WY¯�´�µ\¶FMRQ$¹.T9VxORSa±N¹�W�ZXQ ¾ Q ¾ Q$¹�Q$V�O�J
K»MPO�TYOPQ<¹�TY±�³XSaVXQ��	C�SaM�¬'Q ¾a¾ Áe¯ºW`®P¹�Q/Z�WYÅ_Q$®'TNMRSa^_V�T9OP°X®RQNZXSUTY^`®�T9¹��Sµ"SÇæ�SaO�¯º° ¾ Î ¾ ¾ M

OP³XQ@¯ºW ¾a¾ WY¬<SaVX^
®R° ¾ Q$M

õ á�Q ¾a¾ Ág«LW_®R¹�Q$ZXVLQ$MPM�]<° ¾ Q/M
¯º®PW`¹�´�µ\¶ÓWYç�±$SUT ¾ MPÃ�Q$±$SÇÎ�±nT9OPSaW_V¯8UVXW`O?ZLQ$Ã�Q/VXZXSaVX^FW_V�Sµ%:$ÐLQ_J ^�Ja²�÷Çø°ê=�s�Yù,�$ú��`úºý � ����Xû_ú+þs��!�ý���� 	 û���ú ü`û����`ü�úºÿ/�������Uú-�Uû��Þ�02/3
õ á�Q ¾a¾ Ág«LW_®R¹�Q$ZXVLQ$MPM�]<° ¾ Q$M+ZLQ$Ã�Q/VXZXSaVX^-W_V��Sµã²_¹�TYSaV ¾ �T9¸�W`°XO+Q ¾ Q$¹Q$V�OPM�WY¯ÆOP³XQÀ�	C
±$W_V�O�TYSaVXSaVX^-Q$â�ÃX®PQ$MRMPSaW_VLM�È_T9±$OPSaW`VXMnÐ�Q_J ^�Ja²9¯ºW_®<Q�TY±�³�OP®�T9VXMPSaORS W`V�WY¯ô�WC
Ù OR³XQ�8�D Ú ¶C:�Q$â�ÃX®RQ$MPMRS W`V�W9¯vOP³XQ<^`°�TY®RZ#S M�¬ÉQ ¾a¾ Áe¯ºW_®R¹�Q$Z�¬�J ®�J O�J�� µ\²`OP³XQ@±$W_V�OPQ/âxO
± ¾ T9MPMNTYVLZ.OR³XQ
Ã�TY®�TY¹Q$OPQ$® ¾ SaMPO'WY¯�OP³XQAQ$Å_Q$V�O�²�TYVLZ.³�TYM<O��Ã�QU�'W�W ¾ Ð

Ù OR³XQNQ$Å`Q$V�OÉSaM+¬'Q ¾a¾ Áº¯eW_®P¹Q$Z-¬�J ®�J OnJ�� µ�TYVLZ�OP³LQN±$W`VxORQ$â�OÉ± ¾ T9MPM�²_¬<³XSa±�³�ZLQ$Ã�Q/VXZXM
W`V�OP³LQ�Ï�S VLZ�WY¯�Q$Å_Q/VxO�è
ß$çÖ�Ö Ú�Ù�Ú�ãQ× OP³XQ
W`Ã�Q$®�TYORS W`V�S MNT9V�W`Ã�Q$®�TYORS W`V�WY¯�OR³XQ�±$W`V�OPQ$â�O<± ¾ TYMRMn²
ß
ä,çãbi@Ú�Ú�Ù�Ú�ãQ× OR³XQ�8�D Ú ¶Q:<Q$â�ÃX®RQ$MPMRS W`VÑSaM<¬'Q ¾a¾ Áº¯ºW`®P¹Q$Z#¬�J ®nJ OnJ��Sµ T9VXZ\OP³LQ
±$W`V�OPQ$â�ON± ¾ T9MPM�²�TYVLZ�³�T9M<O�xÃ�Q��'W�W ¾ Ð

í�í�í
Ù OR³XQåT9±$OPSaW`V\WY¯ÉOR³XQ-Q�æ Q/±$O?SaM@¬ÉQ ¾a¾ Áe¯ºW_®R¹�Q$Z¬�J ®�J OnJ��Sµã²�OP³XQ-±$W_V�ORQ$â�O�± ¾ TYMRM%T9VXZ
OR³XQ
Ã�TY®�TY¹�Q/OPQ$® ¾ SaMPO'WY¯�OP³XQ�Q/Å_Q$V�OnJ

ëNW`OPSa±$Q�OR³�TYO#ORWÑ±�³XQ/±�Ï�¬<³XQ$OR³XQ$®.T9VÄD Ú ¶·Q$â�ÃX®RQ$MPMRS W`V»W_®#TYV¼TY±$ORSaW_V=SaM-¬ÉQ ¾ ¾ Áe¯ºW_®R¹�Q$Z
¬�J ®nJ OnJ�� µ\²XT-± ¾ T9MPM�T9VXZ\T-Ã�W`MPMRS ¸ ¾ #Q/¹�ÃXO� ¾ SaMPO<W9¯:O��Ã�Q$Z¯º®PQ/Q�Å_TY®RS T9¸ ¾ Q$Mn²XT9VXZ�OPW-Î�VLZ



OP³XQ<O��Ã�Q<WY¯vT@±$W_®R®PQ$±$O<Q/âxÃL®PQ$MRMPSaW_V�TY®PQ<OR³XQ<¸�T9MPSa±<SaVX^_®RQ$ZXSaQ$V�OPM+ORW�ZXQ�Î�VXQ<VXW_O�W_V ¾ �¬<³XQ/V
T�MRO�T9OPQ�¹�TY±�³XSaVXQ<SaM<¬ÉQ ¾ ¾ Áe¯ºW_®R¹�Q$Z�²Y¸X°XO
T ¾ MPWA¯ºW_®'OP³LQ�W_OR³XQ$®<MPQ/¹.TYV�ORS ±@¹�W�ZXQ ¾ Q ¾ Q/¹�Q$V�OnJ
á�Q�¬<TYV�OÆORW<Ã�W`S V�O�W_°XO�OP³�T9OÆSaOÆS MÆVLW_OvTYZLÅxSaM�TY¸ ¾ Q�OPW'¯ºW ¾a¾ WY¬�OR³XQ+SaVXZX°X±/OPSaÅ_QnÈ9±$W_VLMPOP®R°X±$ORS Å`Q

MPO� ¾ Q
WY¯�OR³XQ�T ¾ ^_Q/¸X®�T9S ±@MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMNOPW#ZLQ�Î�VXQ�OR³XQ
¬ÉQ ¾ ¾ Áe¯ºW_®R¹�Q$Z#´
µ\¶F¹�W�ZXQ ¾ M�J�<<³LQ
®PQnT9MPW`V.SaM'OP³�T9O<´�µ\¶FSaM<T-Å�S MR°�T ¾ VXW`O�TYORSaW_V�¬<³LW_MPQ
±$W`VXMPOR®P°X±/OPM�TY®RQ�SaV ¾ T9®P^`Q�Ã�TY®PO'Å_TY®RSÇÁ
TYV�OPM
W9¯É^_®�TYÃX³XM�²ÆTYVXZFOP³�°XM�OR³XQ$\±�TYVXVXW`O
¸�Q#V�T9OP°X®�T ¾a¾ �ZXQéÎ�VXQ$Z�¸�\¹QnTYVXM@WY¯É±/W_¹#¸XSÇÁ
V�TYORW_®RM�ÈY±/W_VXMROP®P°L±$OPW`®PMn²�¬<³XSa±�³�À�°XMRO<MP°XÃXÃ�W_®RONOR®PQ$Q�Á ¾ SaÏ_Q
MPOR®P°X±$OR°X®PSaVX^�J��
«XW`®N¬<³�T9ON±$W`VX±$Q$®RVXM�OP³LQåT9MPMPW�±$SUT9OPSaW_V���\~V ø#��È��Ru
[�d �d e>�n²+Þ54�4�àvZXQ�Î�VXQ$M�¬<³XQ/V�T-´
µ\¶�Á

¯ºW_®R¹.T ¾ MP�MPORQ$¹2S M-SaV»TY^_®RQ$Q$¹Q$V�O?¬<SaOP³¼TYV9D Ú ¶·±/W_VXMROP®�T9SaVxO�T9VXZ»T\MRO�T9OPQ�¹.T9±�³LS VLQ_J
á�QÉ³�T�Å_Q<¹.T9ZXQ<T ¾ MPW
MPW`¹�Q�¯ºQnT9MPSa¸XS ¾ S O�AMPOP°LZXSaQ$M�¯ºW`®+¬<³�TYO�±$W_VX±/Q$®PVXM<±/W ¾a¾ TY¸�W_®�T9OPSaW_VLM:T9VXZ
TY±$ORSaÅxSaO�#^`®�TYÃL³XMn²�¬<³XW`MPQ�®RQ$MP° ¾ ORMN±$W`V�Î�®R¹HOR³�TYO<SaO<SaM<Ã�W`MPMRS ¸ ¾ Q
ORW#ZXQ�Î�VXQA¬<³XQ$VÑTA´�µ\¶
¯ºW_®R¹.T ¾ MP�MPORQ$¹ SaMÉSaV\TY±/±$W_®RZ.¬<SaOR³.W`VXQ
WY¯�OP³XQ$MRQ?´
µ\¶F±$W`VXMPOR®P°X±$ORMnJ
<<³XQ{./û_ÿ�� �`ù¼�_ý�SaV�W_°X®�®R°XVXVXSaVX^@´�µ\¶�¹�W�ZXQ ¾ TY®PQ'W_¸�Å�SaW_°XM ¾ NOP³LQÉZXSUT9^_®�T9¹�M�WY¯ «�Sa^�J
4

TYVXZ�?�²XOP³LQ�¹�Q$OR³XW�ZXM<WY¯É«�Sa^�JXÌL²XOP³LQ�Q$â�Ã ¾ Sa±$SaO<±$W_VXMROP®�TYSaV�OPMNSaV\«�Sa^�JÆß?T9VXZ�OP³XQAS ¹Ã ¾ Sa±$SaO
W_VXQ/M<S VOP³XQA± ¾ TYMPM<ZLS T9^_®�TY¹�SaV�OR³XQ�M�TY¹�QEÎ�^_°L®PQ�8ºT9M<OP³XQ?T9MPMRWx±/S T9OPSaW_V¹#° ¾ OPSaÃ ¾ Sa±$SaO�:$J

 ï����bÖ �%Ó"!�ï@í�ð�ÐWî <<³XQ'¸�TYMRS ±'MPÃ�Q$±$SÇÎ�±�TYOPSaW`VXM�S VAOP³XQ'´�µ\¶�¯º®�TY¹Q$¬ÉW`®PÏNT9®PQ'OP³XQ'´�µ\¶
¹�W�ZXQ ¾ M�¬<S OR³XW_°LO�Ã�TY±�Ï_TY^`Q$Mn²Y¬<³LS ±�³-¬ÉQ<V�TY¹�Q°ADCBEè½"�$�0� � �-û
�_ý/ùPÐYSaVXZXQ$Q$Z�²_OR³XQ<Ã�TY±�Ï_T9^_Q
SaM#OP³XQ\¸�TYMPSa±ÑT9VXZ¼°XVXSaê�°XQ\´
µ\¶*±$W`VXMPOR®P°X±/O.ORW�MPOR®P°X±$OR°X®PQ=TF¹W�ZXQ ¾ J�K ´
µ\¶·¸�TYMRSa±
¹�W�ZXQ ¾ ¹.T��¸�Q�®RQnTY®R®�TYVL^_Q$Z�OPWFQ$â�Ã ¾ S ±/S O ¾ ÑÃX®RQ$MPQ/VxO�T MPSa^_V�T9OP°X®RQ�ZXSUT9^_®�T9¹ TYVXZ=T�MRQ$O
WY¯+MPQ/¹.TYV�ORS ±
¹WxZLQ ¾ Q ¾ Q$¹�Q/VxORMnJ@<<³XQ�MRQ$¹.T9V�OPSa±$M<WY¯<T-´�µ\¶ ¸�TYMRS ±A¹�W�ZXQ ¾ 8ºTYMRMPW�±$SUTYORSaW_V
��e�r�:@SaMn²ÆOR³XQ$Vv²�ZXQ�Î�VLQ$Z�T9M
¯ºW_®AOP³XQ�T ¾ ^`Q$¸X®�TYSa±#MPÃ�Q$±$SÇÎ�±nT9OPSaW_VLMn²�OP³�T9O�SaM�OP³XQMPQ$OAWY¯NOP³LQ
´�µ\¶�¯ºW_®R¹.T ¾ MRxMROPQ$¹M�WYÅ_Q/®�SaOPM-MPSa^_V�T9OP°X®RQ#ZXSUTY^`®�TY¹>OP³�T9O����_ú-����ê+ý��.T ¾a¾ SaOPMAMPQ$¹�TYV�OPSa±
¹�W�ZXQ ¾ Q ¾ Q$¹Q$V�OPMnJ
ëNW_ORSa±$QÉOR³�TYO�T@´�µ\¶�¹�W�ZXQ ¾ ¬<S OR³XW_°LO�Ã�TY±�Ï_TY^`Q$MvZXQéÎ�VXQ$Z-¯ºW ¾a¾ WY¬<SaVX^'OP³LQÉ´
µ\¶¹�Q$O�T�Á

¹�W�ZXQ ¾ WY¯?Þ54�EËàÉ¹.T�\¸�Q.T9°XOPW`¹.T9OPSa±nT ¾a¾ �OP®�TYVXMg¯ºW_®R¹�Q$Z�SaV�OPW\OR³XQ�±$W_®R®PQ$MRÃ�W`VXZXSaVX^F¸�TYMRSa±
¹�W�ZXQ ¾ ²_T9MNT ¾ ®PQ�TYZX³XSaVxORQ$Z�¸�Qé¯ºW_®RQ_J
K*MPOP®R°X±$OR°X®PQ$Z�´
µ\¶F¹�W�ZXQ ¾ MP³XW`° ¾ Z.¸�Q?T-´
µ\¶F¹�W�ZXQ ¾ ±/W_V�O�T9S VLS VL^?Å_T9®PSaW_°XM<Ã�TY±�Ï`Á

TY^`Q$MÉ®RQ ¾ TYORQ$Z�¸x-¹.T9V�?Ã�W_MRMPSa¸ ¾ QNê�°�T ¾ SÇÎ�Q/Z�TYMPMRW�±$SUTYOPSaW`VXMn²XT9MÉSa¹�Ã�W_®ROn²_T9±$±$Q$MRMn²ÆTYVLZ�MPÃ�Q�Á
±$SUT ¾ SaÒ$Q_J�K*±nT9®PQ�¯e° ¾ SaV�Å_Q$MROPSa^xT9OPSaW_VWY¯+OP³LQ�Ã�TY±�Ï_T9^_QN±/W_VXMROP®P°L±$O
S M<VLQ$Q$ZXQ$Z�²�ORW#ZXQ$ORQ$®P¹S VLQ
¬<³XSa±�³?TY®RQÉÃX®RQ$±$SaMPQ ¾ -OP³LQ<°XVXZXQ$® ¾ xSaVX^@MPOR®P°X±$OR°X®PSaVX^A¹�Q$±�³�T9VXSaMP¹�M�J$µ�W_®RQ$WYÅ_Q/®n²YOR³XQNTY±$OR°�T ¾
Ã�TY±�Ï_T9^_Q'±$W_VX±/Q$ÃXO'³�TYM+¸�Q$Q$VOP³XQ@MP°X¸_ÀéQ$±$O'WY¯v¹.T9V��±/®PSaOPSa±$SaMP¹Mn²YTYVLZ#VXQ$¬¼¬ÄT�-OPW
SaV�OPQ$VLZ
OP³XQ/¹;³�TYM+¸�Q$Q$V�ÃX®RW_Ã�W_MPQ/Z�OPWA¸�Q@S V�OR®PW�ZX°X±$Q/Z�SaV#OP³XQE¯ºW_®ROP³X±/W_¹�SaVX^@´�µ\¶FÌXJ�ÍL²YMPQ$Q`²�Q_J ^�Ja²
Þaß_ß�àPJY«LW_®'OP³XQ$MRQ
®PQnT9MPW_VLM<¬ÉQ@³�T�Å_Q@Ã�W`MPOPÃ�W_VLQ$Z�OP³XQ@OP®PQ�TYOP¹Q$V�OÉW9¯vOP³XQ@´�µ\¶ãMPOR®P°X±/OP°X®RQ$Z
¹�W�ZXQ ¾ M�J

# ���`jlp s pe�Xm � q@jlp � w��
��w/i\q�w s i { k�jlp �xs/z ixw�q s qejlw/i�fÆi�wnq�ð � p�qNq�w-qe�xmAhÉ�#�����m � w z�z w$��m t
qe��m#p�q s i t_s o t�� w/ixp�qeo ��� qejlknmp�q {�z m���xmRiF�_oPm�p�mRi_qej�ix�%$��+î'&�ß�(*) s $ s k s q s oP��m�q�m t k�jlp �xs/z
i�wnq s qejlw$i�f�� � q s q
qe�xm#m�ë��XmRixp�m#w � Ó � jlq�m-� s o t\zls �Xw � o s i t w � k�mPo { z w$i�� s i tF� wn�@� z mRë
t mP�`i_jlqejlw/ixp��



+ IJNCU,PPªR£¤a�Ê=ª�¤® «Ñ¦+£¿¬�ª�¬`¤Nv£N©@�ªP£ ¤Þ®¿N³H°ILK È<¥U,VXN ÊÑ¦+¥�Ë

, í�î ð%Úw± ã,Ø-ãbi  â@ã Ý�Ø]Ý�×
Ú�ã ß�®
´NMRS VL^#OP³XQ-Å_TY®RS W`°XMNSaVX^`®PQ$ZLS Q/VxORMNW9¯ÉOP³XQ-´�µã¶F¯º®�TY¹�Q/¬ÉW`®PÏ#ZXQ�Î�VXQ$Z�SaV\Ü�Q$±$O�JC7#¬'Q�±nT9V
VXWY¬*ZXQ�Î�VXQ?OR³XQ-Å_TY®PSaW`°XMNÏ�SaVXZXM@WY¯É±$W`VXMPSaMROPQ$VX±/ÑSaV\OR³XQ?M�TY¹Q�¬ÄT�\T9M<¯ºW`®NOP³LQ ¾ W_^`Sa±nT ¾ Á
T ¾ ^_Q/¸X®�T9S ±@±nTYMRQ�WY¯+Ü�Q$±$O�J(6XJ
Ê�V?OR³XQNT ¾ ^_Q/¸X®�T9S ±�±nTYMRQ<¬ÉQ<³�T�Å`QÉOR³�TYO+T@¸�T9MPSa±ÉMRÃ�Q/±$SÇÎ�±nTYORSaW_V#SaM�MP�V�O�TY±/OPSa±nT ¾a¾ 
±$W_VLMPSaM�Á

OPQ$V�O*8UMRO�T9OPSa±nT ¾a¾ 
±$W_®R®PQ$±/O;:�¬<³XQ/VXQ$Å_Q/®ÉSaOPM�MPSa^_V�TYOP°L®PQ'S M�¬'Q ¾a¾ Áº¯ºW`®P¹Q$Z�TYVXZ?T ¾a¾ SaORMv¯eW_®P¹#° ¾ T9Q
TY®RQ�¬'Q ¾a¾ Áº¯eW_®P¹Q$Z#WYÅ_Q/®<MP°X±�³�MPSa^_V�TYOP°L®PQ_J
«XW`®ÉOR³XQ�´�µã¶F±nTYMRQ�¬ÉQ
±nT9V�MPO�T9OPQ

õ K»´�µã¶�¸�TYMRSa±<¹�W�ZXQ ¾ ADó!C�²YQ/MPMPQ/VxORSUT ¾a¾ åT@Ã�T9S ®¿8�� µ@ò�»#�	CBñ ü ò/ÿ%ÿ%ÿ^ò��	CBñ.-W½F:�¬<SaOP³�Sµ MPSa^_V�TYOP°L®PQ'ZXSUTY^_®�TY¹*TYVXZ%¯ºW_®/�10 ß#ò%ÿ/ÿ%ÿ�ò�2Æ²��	CBñ.3�MPQ/¹.TYV�ORS ±�¹WxZLQ ¾ Q ¾ Q$¹Q$V�On²�SaM
� 	 �Xú�� � ú-� � �Yùíù 	O� û��������$úºý
�Xú=8/ó+ý$ùíù'&'.$û`ÿ��?ý"�XÈÞ�éú-�_ú-� � �Yùíù 	 � û`ÿ$ÿPý � ú�:�SÇæ4� µ*SaMÆ¬ÉQ ¾ ¾ Áe¯ºW_®R¹�Q$Z
TYVXZ-¯eW_®.�10 ß#ò%ÿ/ÿ%ÿ�ò�2°�	CBñ/3�S M�¬ÉQ ¾a¾ Áe¯ºW_®R¹�Q$Z�WYÅ`Q$®5� µé8íZXQ�Î�VXQ/Z�¸��OP³LQ�TYMRMPW�±$SUTYORSaW_V
���]\�c
eFfÂ²LMPQ$Q-Ü�Q$±$O�J�7�:/J
ëNW_ORSa±$Q#OP³�T9O�SaV�OP³XSaM�¬<T�F¬ÉQ#ZXWãVXW_O�VLQ$Q$Z=ORW\ZXQ�Î�VXQ#¯ºW`®?T ¾a¾ Ï�SaVXZXMAWY¯<MPQ$¹�TYV�OPSa±

¹�W�ZXQ ¾ Q ¾ Q$¹Q$V�OPM
¬<³XQ$V�OR³XQ$�TY®RQ#Ã�TYSa®P¬<SaMRQ#MP�V�O�TY±/OPSa±nT ¾a¾ \±$W`VXMPSaMROPQ$V�On²�À�°XMRO?TYMAS VFOP³LQ
¾ W_^_Sa±nT ¾ ÁgT ¾ ^`Q$¸X®�TYSa±�¯e®�TY¹Q$¬'W_®PÏÆ²�¬ÉQVXQ$Å`Q$®�³�T9Z¼OPWFZXQ�Î�VXQã¬<³XSa±�³¼Ã�T9Sa®?W9¯ ¾ W_^`S ±�T ¾ ¯ºW_®gÁ
¹#° ¾ TYQ?T9®PQ¹#°XOP°�T ¾a¾ MP�V�O�T9±$OPSa±nT ¾ ¾ F±$W_VLMPSaMPORQ$V�OnJ,<<³�°XM�OR³XQ�ORQ$±�³XVXSaê�°XQ�OR³�TYO�¬'Q�³�T�Å_Q
ÃX®PW`Ã�W`MPQ$Z¼SaM#ê�°XSaOPQ�¹�W�ZX° ¾ T9®�È9MP±nT ¾ T9¸ ¾ Q_Ð�S VLZXQ$Q$Z¼W_°L®#ZXQ�Î�VXSaORS W`V¼WY¯�MR�VxO�TY±$ORSa±\±$W_VLMPSaM�Á
OPQ$VL±$�±nTYV�QnTYMRS ¾ �Q/âxORQ$VXZXQ/Z�¬<³LQ$VXQ$Å`Q$®#OP³XQ�´
µ\¶¼SaM?Q/âxORQ$VXZXQ/ZvÐ�¯ºW`®�QnT9±�³¼Q$â�ORQ$VXMPSaW`V
_W`°Ñ³�T�Å`QNÀ�°XMRO�OPW�Q$V ¾ T9®P^_Q�ÈY®PQ/MPOP®RSa±$O#OP³XQ#MRQ$O-WY¯<OP³XQ#MROP®P°L±$OP°X®�T ¾ Q ¾ Q$¹Q$V�OPM?T9VXZ�WY¯<OP³LQ
MPQ$¹�TYV�OPSa±<¹WxZLQ ¾ Q ¾ Q$¹Q$V�OPMn²�TYVLZ�SÇ¯vVXQ$¬»Ï�SaVXZWY¯vQ ¾ Q$¹Q$V�OPM<TY®PQ
TYZXZLQ$Zv²$À�°XMROÉZLQ�Î�VXQ
OP³LQ
VXQ$¬·¬ÉQ ¾ ¾ Áe¯ºW_®R¹�Q$ZLVXQ$MPM'±$W`VXZXSaOPSaW_VLMÉ¬�J ®nJ O�J�OP³XQ�MRSa^_V�T9OP°X®RQ�ZLS T9^_®�TY¹ÑJ
<<³XQ�³XW`®PSaÒ$W_V�O�T ¾ MPQ$¹�TYV�OPSa±
±$W`VXMPSaMPORQ$VX±$FWY¯+OR³XQ?´
µ\¶�¸�TYMRSa±�¹�W�ZXQ ¾ M<SaMNZLQ�Î�VXQ$Z�TYM

SaV�OP³LQ%T ¾ ^_Q$¸X®�TYSa±
±nTYMRQ_J

õ K*´�µ\¶F¸�TYMPSa±�¹W�ZXQ ¾ ADó!C�SaM¿�éý
� ���Xú-� � �YùUù 	�� û��������$úeý��XúESlæ\SaOPM<MRQ$¹.T9V�OPSa±$Mn²�T�MRQ$OWY¯�´�µ\¶ Áº¯ºW`®P¹�T ¾ MP�MPORQ$¹�M�²�S M<VLW_O<Q$¹ÃXO�é8�A�óôCFJ ��e�r ¹Uº�»w½�:/J
ëNW_ORSa±$QÉOR³�TYO�OR³XSaMvZXQ�Î�VXSaOPSaW_Vv²�W`¸xÅ�SaW_°LM ¾ x²�®RQ$ê�°XSa®PQ$M�OPW
³�T�Å_Q'TYO�³�TYVLZ?T@´�µ\¶å¯ºW_®R¹.T ¾ ²

W_®<TYO ¾ QnT9MPO<ê�°XSaOPQ
ÃX®RQ$±$SaMPQ_²�MRQ$¹.T9VxORSa±$MnJ
á�Q+³�T�Å_Q'OP³�°XM�^`S Å`Q$V-OP³XQ'^_Q$VLQ$®�T ¾ ÃX®RQ$±$SaMPQ<ZLQ�Î�VXSaOPSaW`Vv²�¸X°XO�VXWY¬=¬'Q'³�T�Å_Q'OPW�TYV�T ¾ �MPQ

OP³XQ<´
µ\¶�¹WxZLQ ¾ MvOPW ¾ W�W`Ï
¯ºW_®�OR³XQ<Ã�W`MPMRS ¸ ¾ Q<±�TY°XMRQ$MÉW9¯ MRQ$¹.T9V�OPSa±ÉSaVX±/W_VXMRS MROPQ$VL±$xJ`Ê�V#OP³LQ
T ¾ ^_Q/¸X®�T9S ±'±nT9MPQNOR³XQNW`V ¾ �±nT9°XMPQ$M'¯eW_®+SaVX±$W`VXMPSaMROPQ$VX±/�TY®PQ@OP³XQ<ÃL®PQ$MRQ$VX±$Q�SaV#OR³XQ<MPÃ�Q$±$SÇÎ�±nTËÁ
OPSaW_VAQ$SaOP³XQ$®�W9¯ T9V�°XVXM�TYOPSaMgÎ TY¸ ¾ Q�¯ºW_®R¹#° ¾ T+W`®�WY¯�O�¬'W
¹#°XOP°�T ¾a¾ <±/W_V�OP®�TYZXSa±$ORW_®P%¯ºW_®R¹#° ¾ TYQ_²
T ¾ OP³LW_°X^`³�OPW#±�³XQ/±�ÏãS O<SaV�OP³LQ�^_Q$VLQ$®�T ¾ ±nT9MPQ-S MNT9V�°XVXZXQ$±/S Z�TY¸ ¾ Q�ÃX®RW_¸ ¾ Q$¹FJ_Ê�VLMPOPQ�TYZv²�¬'Q
Î�VXZ�OP³�TYO<SaV\T-´�µ\¶ ¹�W�ZXQ ¾ OR³XQ$®PQ-TY®PQA¹.TYV�-ZXSÇæ Q/®PQ$V�O
±nTY°LMPQ$M@WY¯+SaVX±$W_VLMPSaMPORQ$VX±$ÑT9VXZ
WY¯�Å_Q$®R�ZXSÇæÆQ$®PQ$V�O@V�TYOR°X®PQ_JLäNQ$®RQ_²�¬ÉQ ¾ SaMPO'MPW`¹�QNW9¯�OR³XQ�¹�W`MPO'®PQ ¾ Q$Å_T9V�O<W_VXQ$M�è

õ T<ÃX®RQnÈYÃ�W_MROP±$W`VXZXSaOPSaW`V?SaM�SaV�±$W_V�OR®�TYZLS ±/OPSaW_V-¬<SaOP³?TE¹�Q$OR³XW�Z�ZXQ�Î�VLS ORSaW_VA¯ºW_®�OP³XQ'M�T9¹�QW_Ã�Q$®�T9OPSaW_V�Ð
õ TFÃX®PQ�ÈYÃ�W_MPOR±$W_VLZXSaOPSaW_V»SaM#SaV¼±$W_V�OR®�TYZLS ±/OPSaW_V¼¬<SaOP³ T9V»TY±$ORS Å�SaO��^_®�TYÃX³·TYMPMRW�±$SUTYOPQ/Z¬<SaOP³�OP³XQ
M�TY¹�Q@W_Ã�Q$®�T9OPSaW_V�Ð



õ T
ÃX®RQnÈYÃ�W_MROP±$W`VXZXSaOPSaW_V#SaM'SaV?±$W`V�OP®�T9ZXSa±$OPSaW`V#¬<S OR³�T
MPO�TYORQN¹.T9±�³XSaVXQÄT9MPMRWx±/S T9OPQ$Z¬<SaOP³OP³XQAM�TY¹QNW`Ã�Q$®�TYORS W`VvÐ
õ T#ÃX®RQ$±$W`VXZXSaOPSaW_VFW_V�TYVãW_Ã�Q$®�T9OPSaW_VFSaMNSaV\±$W`VxOR®�T9ZXSa±$OPSaW_VF¬<SaOP³ÑTMRO�TYORQ?¹�TY±�³XSaVXQ
W_®TYV\TY±/OPSaÅ�S O�#^`®�T9ÃX³�S VL± ¾ °XZXSaVX^?T-±nT ¾a¾ WY¯�MR°X±�³\W_Ã�Q$®�TYOPSaW`VvÐ
õ TYV#SaV�Å_TY®RS T9V�O�±/W_VXMROP®�T9SaVxO'SaM+SaV#±$W_V�OR®�TYZLS ±/OPSaW_V#¬<SaOP³�T%MPO�T9OPQ@¹.TY±�³XSaVXQ�¯ºW`®+OP³XQ@M�T9¹�Q± ¾ TYMRMnÐ
õ T±$W ¾a¾ TY¸�W_®�TYOPSaW`V.SaVX± ¾ °LZXSaVX^.T�®PW ¾ QA¯ºW_®
± ¾ T9MPM Ú SaMNSaVF±$W_V�OR®�TYZLS ±/OPSaW_VF¬<SaOP³ÑTMPO�TYORQ¹.T9±�³LS VLQ<¯ºW`®É± ¾ T9MPM Ú J
õ JnJ/J
ëNW_ORSa±$Q_²XOR³�TYO<MRQ$Å_Q/®�T ¾ ±nTYMRQ$M�TY®RQ�ê�°XSaORQ�MR°X¸XO ¾ QAZXQ$Ã�Q$VXZXSaVX^#W`V.¬<³LS ±�³�SaM<OP³XQ
±�³XW`MPQ$V

MPQ$¹�TYV�OPSa±$M�¯ºW`®<OP³XQ�´
µ\¶F±$W`VXMPOR®P°X±$ORMnÐ�¯eW_®'Q$âXTY¹�Ã ¾ Q`²�S O'SaM<ê�°XSaOPQ�³�T9®PZ�OPW#ZLQ$±$SaZXQ�¬<³XQ/V
O�¬ÉW-±$W ¾ ¾ T9¸�W`®�TYORSaW_VXM+SaVX± ¾ °LZXSaVX^?T-®PW ¾ Q<¯ºW`®ÄT-± ¾ T9MPM Ú T9®PQ
±$W_V�OR®�TYZLS ±/OPW_®RxJ�Êe¯�¬ÉQ�T9MPMP°L¹�Q
OP³�T9OvOR³XQÉMRQ$¹.T9V�OPSa±$M�WY¯ TE±$W ¾a¾ TY¸�W_®�TYORS W`V
S M�ORWNÃX®RQ$MPQ$V�OÉT@Ã�W_MRMPSa¸ ¾ QÉQ/âxQ/±$°XOPSaW`V�È ¾ SÇ¯ºQ+±$�± ¾ QnÈ
J$J$JRWY¯XOP³LQÉ¹WxZLQ ¾a¾ Q/ZNMP�MROPQ$¹F²nOR³XQ$V�O�¬'WN±/W ¾a¾ TY¸�W_®�T9OPSaW_VLMÆ¬<S ¾a¾ VXQ/Å_Q$®�¸�QÉSaV
±$W_V�OR®�TYZLS ±/OPSaW_VvJ
<<³XQ
MPQ$¹�TYV�OPSa±$M+W9¯�OR³XQ
´�µ\¶ãÃ ¾ T��MÄT%¯º°XVXZ�TY¹�Q/VxO�T ¾ ®RW ¾ QNORW#ZXSaMP±$WYÅ`Q$®'OP³XQ
Ã�W_MPMRSa¸ ¾ Q

Ï�S VLZXM
WY¯<S VL±$W_VXMRSaMPOPQ/VX±$�Jvµ�W_®RQ$WYÅ_Q/®n²�MP°X±�³�MPQ/¹.TYV�ORS ±/M�MR³XW_° ¾ Z�T ¾ MRW.³LQ ¾ ÃÑQ$â�ÃX®RQ$MPM#SaV�T
ÃX®PQ/±$SaMPQ�8eT ¾ MPW-SÇ¯�VXW`O'¯ºW_®R¹.T ¾ ¬<T�Þ:�OP³LQ�®RQnTYMRW_V�¯eW_®'OP³XQ�Ã�W_MRMPSa¸ ¾ Q
SaVX±$W_VLMPSaMPORQ$VX±$SaQ$M�J

6 °LS ORQ
MP°X®RÃX®PSaMPSaVX^ ¾ x²�OR³XQ?TY±/OP°�T ¾ MPQ/¹.TYV�ORS ±/MÉW9¯:ÃL®PQnÈ9Ã�W`MPOP±/W_VXZXSaORS W`VXMNZLWxQ/MNVXW`O<ÃX®PW9Á
ZX°X±$Q�S VL±$W_VXMRSaMPOPQ/VxO�¹WxZLQ ¾ Mn²�¸X°XO_Àé°XMPO�ÃXMPQ$°LZXWYÁ�SaVX±$W_VLMPSaMPORQ$V�O�W`VXQ$M*8UMRQ$Q<Ü�Q$±$O�J�6LJ�Ì�:$J$]EQ$±nT ¾ ¾
OP³�T9O�OP³XQ<MRQ$¹.T9VxORSa±$MvW9¯ OR³XQ<ÃX®PQ�ÈYÃ�W_MPOR±$W_VLZXSaOPSaW_VXM'TYMPMRW�±$SUTYOPQ/Z?¬<SaOP³#TYV-W_Ã�Q$®�TYOPSaW`V?W9¯:Þ54�EËà
SaMÉÃX®RQ$±$SaMPQ ¾ �SaV�OPQ$VLZXQ$ZÑT9M'¯ºW ¾a¾ WY¬<M�7�è
÷ �XûF�$ú � û�����Uú-�Uû����+� � û��Þ�éúeÿ������Xú'ú þs�_ú*� ���éú*½�ý-úºÿ��xý��`úÉúaþXý � û��*��ù ý�ú��Uû��Ñû/.S���Ñû0�Ôý�ÿ"&
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<<³�°XMn²`¬<SaOP³#OP³LS M�MPQ$¹�TYV�OPSa±$MÉT%ÃX®PQnÈ9Ã�W`MPOR±$W_VXZLS ORSaW_V�ZLWxQ/MÉVXW`O+±$W`VXMPOR®�TYSaVOP³XQ
TYMPMRW�±$SUTYOPQ/Z
W_Ã�Q$®�T9OPSaW_V�²Y¸X°XOÆÀ�°XMROÉSaOPM�°XM�T9^_Q_Ð`¯ºW`®+Q$âXTY¹Ã ¾ Q_²_T9V#W_Ã�Q$®�T9OPSaW_V#OR³�TYO'¬<S ¾ ¾ ¸�Q@VXQ$Å_Q/®<±nT ¾a¾ Q$Z
M�T9OPSaM�Î�Q/MNTYV��ÃX®RQnÈYÃ�W_MROP±$W`VXZXSaOPSaW`VvJ
Ü�W_¹Q<±nTYMRQ$M
WY¯�ÃLMPQ$°XZLWYÁ�S VL±$W_VXMRSaMPOPQ/VX±$SaQ$M�TY®RQ_è

õ TYV�°XVXM�T9OPSaM�ÎÆTY¸ ¾ Q�SaVxÅ_T9®PSUTYV�O�±/W_VXMROP®�T9SaVxO-W_V¼± ¾ T9MPM Ú 8íS O-³XW ¾ ZLM?W`V=OP®RSaÅxSUT ¾ ´
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õ O�¬ÉW-SaV�Å_TY®PSUT9VxO'±$W`VXMPOR®�TYSaV�OPMNT9®PQ�±/W_V�OP®�TYZXSa±$ORW_®P¾8ºT9M<¸�Q�¯eW_®PQ
:$Ð
õ O�¬ÉW�ÃX®PQ/±$W_VXZLS ORSaW_VXMB8UÃ�W_MROP±$W`VXZXSaOPSaW`VXM;:å¯ºW_®�TYV»W`Ã�Q$®�TYORS W`V TY®RQÑ±/W_V�OP®�TYZXSa±$ORW_®P 8USaO³XW ¾ ZXMãW_V·OP®PSaÅ�SUT ¾ ´�µã¶�Áe¯ºW_®R¹.T ¾ MP�MPORQ$¹�Mã¬<³XQ$®PQ�OP³XQ�W`Ã�Q/®�TYORSaW_V*¬<S ¾a¾ ¸�Q�VXQ$Å`Q$®
±nT ¾a¾ Q$Z�:/Ð

õ JnJ/J
«XW`®�¬<³�TYO+±$W`VX±$Q$®RVXM<OP³LQNÅ_Q/®POPSa±nT ¾ MPQ/¹.TYV�ORS ±<±/W_VXMRS MROPQ$VL±$#¸�Q/O�¬ÉQ$Q/V�O�¬'W�´�µ\¶ ¹�W�Z�Á

Q ¾ MN¬'Q�OP³LS VLÏ�OP³�TYONOR³XQ#TYÃXÃX®RWxT9±�³ã±�³LW_MPQ/VÑSaV�OP³XQ ¾ W_^`S ±�T ¾ ÁgT ¾ ^_Q$¸X®�TYSa±'¯º®�TY¹�Q/¬ÉW`®PÏ�±/W_° ¾ Z
¸�Q-MPQ/VXMPSa¸ ¾ Q�T ¾ MRW.SaVFOP³XSaM
±nT9MPQ_JQ<<³XQ#ÃX®RW_¸ ¾ Q$¹F²XSaM
OP³�T9O�¬ÉQ-³�T�Å`Q?ORW.ZLQ�Î�VXQ#OR³XQ#´�µ\¶
±$W_®R®PQ$MRÃ�W`VXZXQ$V�O�WY¯?T��-�Xý � � ê � �`ú��Uû��é.���� � ú��íû�� T9VXZ¼OPW�Å�SaMP°�T ¾a¾ �®RQ$ÃX®RQ$MPQ$V�O\SaO�²�OP³�T9O�SaM
T�±$W`VxÅ`Q$VXSaQ$V�O-¬ÄT�FOPWFZXQ�Î�VLQ.OR®�T9VXM�¯ºW`®P¹�TYOPSaW`VXM
WYÅ_Q$®�´
µ\¶Ó¹�W�ZXQ ¾ MnJ ´NV�¯ºW`®POR°XV�TYORQ ¾ x²
OP³XQ/®PQ�SaM�VLWÑT�MPO�TYVXZ�TY®PZ¼TY±$±/Q$ÃXOPQ/Z�ÃL®PW_Ã�W_M�T ¾ ²�¸X°XO�OR³XSaM?SaM?T�³LW_O�ORW_ÃXSa±�SaVFOP³XQ´�µ\¶
±$W_¹¹#°XVXSÇO�x²�T ¾ MPW�¸�Q$±nTY°LMPQ\W9¯ÄSaOPM-Sa¹�Ã�W_®RO�TYVL±$Q?¬<SaOR³XSaV�OP³XQ�µ\Ý<KHT9ÃXÃX®RWxTY±�³°8eµ�W�ZXQ ¾
Ý@®PSaÅ_Q$VKN®R±�³LS ORQ$±$OR°X®PQ�:-Þ�Ì#OËàPJ
8 î'wnqej � mqe� s q�hÉ�#���`oPmlãé�Xwnp�q � w/i t jlqejlw$iXp s oPm�Ó � jlq�m t j��XmRoPmRi_q � oPw�� qe�xm#ò'w s oPm:9 p�w/ixm�ô s
�Xw�p�q � w/i t jlqejlw$i�jlp�ixw�q�oPm zls q�m t ��jlqe� s i { �`oPm � w/i t jlqejlw$iXõR�
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<<³XQ ¾ SaMPO+W9¯�T ¾a¾ Ã�W_MPMRSa¸ ¾ Q<±nTY°XMRQ$M'¯ºW`®+MPQ$¹�TYV�OPSa±'SaVX±$W_VLMPSaMPORQ$VX±$SaQ$M<SaV�T
¸�T9MPSa±N´
µ\¶�¹WxZLQ ¾
MPQ$Q/¹�M�ORW=¸�QÑÅ`Q$®P ¾ W`VX^�²'TYVXZ·T=Å`Q$®P¼±nT9®PQ�¯e° ¾ TYV�T ¾ �MPSaM�SaM�VLQ$Q$ZXQ$Z*ORW=±$W`¹�Ã ¾ Q$ORQ\SaO
8UMRQ$Q�Ü�Q$±$O�JEXJaß�:/Jx«L°X®POR³XQ$®R¹�W_®RQ_²`QnTY±�³�Ï�SaVXZ#W9¯�SaVX±$W`VXMPSaMPORQ$VX±$Ã�W`MPQ$M<TAZXSÇæ Q$®RQ$V�O<Ï�S VLZ#WY¯
OPQ$±�³XVLS ±�T ¾ ÃX®RW_¸ ¾ Q$¹Mn²/¯º®RW_¹ ± ¾ T9MPMRS ±�T ¾ M�TYOPSaMg¯ÂTY±$ORSaW_V-ÃX®PW`¸ ¾ Q$¹�M�S V-OP³LQ'Î�®PMRO�Á�W_®PZLQ$® ¾ W`^_Sa±+W_®
SaV?OR³XQNä@WxTY®RQ ¾ W_^`Sa±_²�OPW�±�³XQ$±�Ï¬<³XQ$OP³LQ$®ÄT%MPQ$ê�°XQ$VL±$Q
S M<T@Ã�W`MPMRS ¸ ¾ Q@Ã�TYOR³#SaV�T
OP®�TYVXMRS ORSaW_V
OP®RQ$Q_²YW`®vSÇ¯ T<OR®�T9VXMPSaOPSaW`V�OP®RQ$Q<SaMvSaV?TY^`®PQ$Q/¹�Q$V�O�¬<SaOP³?TEÃ�TY®ROPSUT ¾ W_®RZXQ$®�JnK@M+T<±$W`VXMPQ$ê�°XQ/VX±$Q_²
T@¹�Q$OR³XW�Z�¯ºW`®�³XQ ¾ ÃXSaVX^�ZXQ/OPQ$±$O<T ¾a¾ Ã�W_MRMPSa¸ ¾ Q<SaVX±$W`VXMPSaMPORQ$VX±$SaQ$M'SaM+VXW`Ov¯eQnTYMRS ¸ ¾ Q`J_µ�W_®RQ$WYÅ_Q/®n²
OP³XQ<MRQ$¹.T9V�OPSa±$M�SaVX±$W_VLMPSaMPORQ$VX±$SaQ$MNT9®PQ<¸�T9MPQ$Z#W`V#OP³XQ<´
µ\¶�MPQ/¹.TYV�ORS ±/M+OP³�T9O+¹.T�
±�³�T9VX^_Q_²
Q_J ^�Ja²XSaV\MRQ$¹.T9V�OPSa±$MNÅ_T9®PSUTYORSaW_V�Ã�W`SaVxO�²�W_®N¸�Q$±nT9°XMPQ¬ÉQ-TY®PQ-°XMRS VL^ T�´�µ\¶�ÃX®RWYÎ ¾ Q
¯eW_®�T
Ã�TY®ROPSa±$° ¾ T9®�ZLQ$Å_Q ¾ W`ÃX¹�Q$V�O+¹Q$OP³LWxZ�²YW_®�¯eW_®ÉT@Ã�T9®POPSa±$° ¾ T9®+ÃX³�T9MPQ@WY¯vOP³LQNZXQ$Å`Q ¾ W_ÃX¹Q$V�On²�W_®
¯ºW_®
T#Ã�T9®PORS ±/° ¾ TY®�TYÃXÃ ¾ Sa±nT9OPSaW_V�ZXW`¹.T9S V�JDNVFOP³LQ#W_OP³LQ$®
MPSaZXQ_²vT�ZXQ$Å`Q ¾ W_ÃX¹Q$V�ON¹�Q/OP³XW�Z
¸�TYMRQ$Z=W`V=OR³XQ�´
µ\¶»SaV�^_Q$VXQ/®�T ¾ °LMPQ$M#W`V ¾ Ñ¹WxZLQ ¾ M�³�T�Å�SaVX^ÑTãÃ�TY®ROPSa±$° ¾ TY®%¯ºW_®R¹ 8a¯ºW`®
Q$âXTY¹Ã ¾ Q_²�MPW_¹QÉ±/W_VXMROP®P°L±$OÉ±�TYV#¸�QNVXQ$Å`Q$®'°XMPQ$Z�²_W`®+°XMPQ/Z#W_V ¾ -S V#T
Ã�T9®PORS ±/° ¾ TY®�±$W_V�ORQ$â�On²
W_®'°XMPQ/Z\W_V ¾ -SaV.Ã�TY®PORSa±$° ¾ TY®�¯ºW_®R¹Ñ²YQ`J ^�Ja²�MPO�T9OPQ
¹.T9±�³XSaVXQ$M'W_V ¾ �TYMRMPW�±$SUTYORQ$Z�¬<SaOP³.T9±$OPSaÅ`Q
± ¾ TYMRMPQ$M":$J
<<³x°LMn²YORW�MP°X®RÅ�S Å`QÉ¬<SaOR³é8U³XW`®PSaÒ$W_V�O�T ¾ :�MPQ$¹�TYV�OPSa±+SaVX±$W`VXMPSaMROPQ$VX±/S Q/MÉ¬'Q<ÃX®PW`Ã�W`MPQ@OPW
ZXQ�Á

MPSa^_V-ZXQ$Å`Q ¾ W_ÃX¹Q$V�O+¹�Q/OP³XW�ZXM�¸�T9MPQ$ZW_V#OP³LQN´�µã¶�¬<SaOP³#OP³LQ<¯ºW ¾ ¾ WY¬<SaVX^<±�³�T9®�TY±/OPQ$®RS MROPSa±$M�J

; «�S ®RMPO<W9¯�T ¾a¾ ²`OP³LQ�¹Q$OP³LWxZMP³XW`° ¾ Z�®PQ$ê�°XSa®PQAOPW#ÃX®RWxZL°X±$Q�´
µ\¶F¹�W�ZXQ ¾ M'¬<SaOP³.T-ÃL®PQ�Á
±$SaMPQ�MR�VxO�TY±$ORSa±?MROP®P°L±$OP°X®RQ_JvÜ�°L±�³ãMPOP®R°X±$OR°X®PQ#¹#°XMROÄT ¾ MPW#^_°�TY®�T9V�OPQ$Q�OR³XQ-MP�V�O�TY±/OPSa±nT ¾
±$W_VLMPSaMPORQ$VX±$�WY¯+OR³XW_MRQ�¹W�ZXQ ¾ MnJ
«XW`®<Q$âXTY¹Ã ¾ Q_²_OR³XQ
¹�Q$OR³XW�Z�¹�T�?®RQ$ê�°XSa®PQ�OR³�TYO
Ù ¯ºW`®#QnTY±�³»W`Ã�Q/®�TYORSaW_V¼WY¯?TF± ¾ TYMRM�OR³XQ$®PQFSaM�Q$SaOR³XQ$®.TFÃL®PQnÈ9Ã�W`MPOP±/W_VXZXSaORS W`V»W_®�T
¹Q$OP³XW�ZZXQ�Î�VXSaORS W`Vv²�¸X°XO<VLW_O<¸�W_OP³�Ð

Ù T
°LMPQ
±nTYMRQ
S M'±$W`¹�Ã ¾ Q$¹Q$V�OPQ$Z#¸��T
MRQ$O<WY¯�MPQ$ê�°XQ$VL±$Q�ZXSUTY^`®�T9¹�Mn²`TYVXZOP³�T9OÄT9Vx
W9¯�OP³LQ$¹H®RQ$ÃX®RQ$MPQ$V�ORM?TYV�T ¾ OPQ$®RV�TYORSaÅ_Q
MP±$Q/V�TY®RS W�Ð

Ù T9O+¹�W`MPO+W`VXQNSaV�Å_TY®RS T9V�O�SaMÉT9MPMRWx±/S T9OPQ$Z�¬<SaOP³#Q�TY±�³�± ¾ T9MPM<TYVXZ�TYO'¹�W_MRO�W_VXQ@ÃX®PQnÈ
Ã�W_MROP±$W`VXZXSaOPSaW_VSaMNTYMPMRW�±$SUTYOPQ/Z\¬<SaOP³.T9V�W_Ã�Q$®�T9OPSaW_VvJ

<<³XQ#ÃX®RW_¸ ¾ Q$¹ W9¯Ä±�³XQ$±�Ï�SaVX^�¬<³XQ$OR³XQ$®?T¹�W�ZXQ ¾ ³�TYM
OP³XQ#®RQ$ê�°XSa®PQ$Z�MR�VxO�TY±$ORSa±�¯ºW`®P¹
MP³XW`° ¾ Z=¸�Q�±$W_¹ÃX°XO�T9¸ ¾ Q_²vT9VXZ=OR³x°LM#S O-MP³LW_° ¾ Z�¸�Q.Ã�W_MRMPSa¸ ¾ Q�OPWFZXQ$Å`Q ¾ W_Ã=ORW�W ¾ M?ORW
Ã�Q/®�¯ºW`®P¹�MR°X±�³�±�³XQ$±�ÏÆÐ`¯ºW_®�Q$âXTY¹�Ã ¾ Q`²YOPW�W ¾ M�¯eW_®+Q$Å_T ¾ °�TYORS VL^ºD Ú ¶ ¯ºW_®R¹#° ¾ TYQ+W`®ÉORW�W ¾ M
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