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MACHINE       TotalOrder 
SETS                       SITE; MESSAGE       
VARIABLES          sender, order, delorder, deliver 
INVARIANT   sender �  MESSAGE �  SITE  

�  order �  MESSAGE �  MESSAGE 
�  delorder �   SITE �  (MESSAGE �  MESSAGE) 
�  deliver �  SITE �  MESSAGE  

INITIALISATION 
           sender := �       ||   order := �    ||    
             delorder := SITE   { � }   ||  deliver := �  
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Broadcast (ss �  SITE , mm �  MESSAGE ) 
�

   
  WHEN   mm �  dom(sender) 
       THEN  sender := sender �  {mm �  ss}                   

  END; 
 
Order (ss �  SITE , mm �  MESSAGE ) 

�
   

     WHEN   mm �  dom(sender)              
              �   mm �  ran(deliver)           
              �   ran(deliver) �   deliver[{ss}]                  
    THEN  deliver := deliver �  {ss �  mm}                
               ||  order := order �  ( ran(deliver)   �  {mm})  
         ||  delorder(ss) := delorder(ss) �  ( deliver[{ss}]  �  {mm})       

END; 
 
 TODeliver (ss �  SITE , mm �  MESSAGE) 

�
  

     WHEN   mm �  dom(sender)  
             �    mm �  ran ( deliver ) 
    �    ss �  mm  �   deliver             
             �   � m.( m �  MESSAGE �  (m �  mm) �  order  	  (ss �  m) �  deliver) 
      THEN      deliver := deliver �  {pp �  mm}              
     ||  delorder(ss) := delorder(ss) �  ( deliver[{ss}]  �  {mm})           

END  
 ��������
 � Í ÐPÑn[^E^AJS�[�Q�Ø\I\V/WYØDÙ"æ<Ø-[^A-W'
�E^I\V/Eb�1
�?JV�Od[^Ñ

[]UP>@ÑHV�?-V/Od[�V�OPÑ]ZKE^V/Ñ+[^UPAB[�[^UKV�Ó#V/Ñ^Ñ^ADÞ-V 
 >7> � UPA-Ñ"OPØD[HÐ�V�V/O­I\V�W@>Ï?JV�E^V/I�V�WTÑ]V�×0UKV/E]V0ADOfI�[]UPAD[
V/AJS�U³Ó#VpÑ]Ñ^ADÞJV1I\V/WÏ>@?-V/E]VpI³AD[�ADONÒ­ØD[^UKV�E�Ñ]>Ï[]V(UPAJÑ0ADWTÑbØ�ÐfV/V�O�I\V/WÏ>@?-V/E]VpI­[^Ø#[]UKV
Ñ]>¬[^V�
 + + � �

�
���������� 
������������ ���
����� 
�������� �!� ��� ]"����������� � ì$#�%�%'&�î

M<AD[]V/E&>@O�[]UKV0E^V!ÕfOKV�Ó#V�Od["×)VGÑ]UKØB×ã[^UPAB["[^UK>TÑ">@Ñ"A�ÙÜZKOfS�[]>@Ø-O#Ø-Ù�A¶I\V/Ñ]>@Þ-OPAD[]V/I�Ñ]>¬[^VGS/ADW@WÏVpI
+�ø�þ!ÿPø�÷���ø�/�Ú Í Ñ)A�S!ØJOPÑbV å ZKV�OPS�V�ØDÙ�[^UKV1ØNS/S!ZKE^E^V�OPS�V�ØDÙ�[^UKV³ö /	5Jø2/(V/?-V/OJ[pà-[^UKV�Ó#VpÑ]Ñ^ADÞJV\>4>
>TÑºI\V/WÏ>@?-V/E]VpI¶[]Ø¶Ñ]>¬[^V#+[+)A-OPI¶[]UPVt?BADE^>TADÐKW@V1ú?/	5-ø�/0>@Ñ&ZKÎ¥IKAD[]V/I�ÐNÒ1ÓÂA-ÎKÎK>@OKÞJÑº>ÏO 
 / �D÷ 
 5-ø � ���Bø2/ �
( #A>7>)& � Ú¥æGUK>TÑ�>@OPI\>TS�AD[]V/Ñ�[]UfAB[1A-WÏWºÓ#V/Ñ^Ñ]A-Þ-V/Ñ�I\V�W@>Ï?JV�E^V/I�AD[�ADONÒ�Ñb>Ï[]V�>ÏO�[^UKV�Ñ]Ò\Ñn[^V�ÓÔADE^V
ú�/ 5-ø�/]ø[5ÀÐ�V!ÙÜØJE]V7>7>�Ú1�N>@Ó#>ÏWTADE^W@Ò-àN[]UPV¶IKV�W@>Ï?JV�E^ÒÂØ-E�I\V�E0AB[G[^UKV(Ñb>Ï[]V7+[+1>TÑ0ADWTÑ]Ø�ZKÎ¥IKAD[]V/IRÑ]ZPS�U
[]UfAB[HADW@W\Ó#V/Ñ^Ñ]A-Þ-VpÑ&IKV�W@>Ï?JV�E^V/I�AD[�+[+)ÎKE^V/S�V/I\VpÑ >4>�ÚDÝ½[�S�A-O�Ð�VGOKØD[^>@S�V/I�[]UfAB[+[]UKVG[^ØD[�ADW\Ø-E�I\V/E
ÙÜØ-E�A�Ó#V/Ñ^Ñ^ADÞ-V1>TÑ0ÐKZK>@W¬[�×0UPV�O�>¬[�>TÑ�I\V/WÏ>@?-V/E]VpIÂ[^Ø­A�Ñ]>Ï[]V¶ÙÜØ-EG[^UKV +_/[+.-H[]>@Ó�VJÚ
æGUKV(V/?-V�Od[<EHö#5-ø � ���Bø2/ 
 +[+�à >4> � Ó�Ø\I\V/W@Ñ0[]UKV�IKV�W@>Ï?JV�E^ÒÀØDÙ"A#Ó#V/Ñ^Ñ]A-Þ-V >7> [^Ø­A­Ñb>Ï[]V +[+

E^V/Ñ]ÎfVpS�[]>@OKÞ�[^UKV�-½ú?- � �tú�/ 5-ø�/�Ú Í Ñ([]UKV­ÞJZPADE�I >4> � / �D÷ 
 5-ø � ���Bø2/ � >ÏÓ#ÎKW@>ÏVpÑ¶[]UfAB[
[^UKV�>4>
UPAJÑ¶ÐfV/V�OÁI\V/WÏ>@?-V/E]VpI»[^Ø�AD[
WÏVpA-Ñb[
Ø-OKVÂÑ]>¬[^V­ADOPI¼>Ï[�ADWTÑbØ�>@Ó#ÎKWÏ>@V/Ñ([]UPAD[([]UKV#[^ØD[^A-W�Ø-E�I\V/E1ØJO
[]UPV�Ó#V/Ñ^Ñ^ADÞ-V >4>ÔUPAJÑ�A-W@Ñ]Ø­Ð�V�V�O¼S!ØJOPÑn[^E]ZfS�[]VpI�Ú�M<AB[^V�E�>ÏOÖ[]UKV�E]V�ÕPOKV�Ó#V/OJ[1×tV�ÑbUPØB× []UPAD[
Ñ]>¬[^V +[+�E]V/ÎKE]VpÑbV/Od[^Ñ¶A³Ñ]>Ï[]V#ØD[^UKV�E1[]UfADOç[]UKV<+�ø�þ!ÿPø�÷���ø�/�Ú¥æGUPV�ÞJZPADE�IKÑ1ØDÙH[]UKV#V�?JV�Od[(V�OPÑ]ZKE^V
[]UfAB[HÓ#V/Ñ^Ñ^ADÞ-V >7> UPA-Ñ�A-WÏE^V/AJI\Ò
Ð�V�V/OÀI\V�W@>@?-V�E^V/I�V/W@Ñ]V�×0UKV/E]V�A-OPI�[]UPAD[tADW@WPÓ#VpÑ]Ñ^ADÞJV/Ñ+×0UK>TS�U
ÎKE^V/S�V/I\VpÑb>4>,>ÏO³[]UKV
A-ÐPÑb[]E�A-S�[G[^ØD[^A-W�Ø-E�I\V�E0UfA-Ñ0ADWTÑ]Ø�Ð�V�V/O�IKV�W@>Ï?JV�E^V/IÀ[]Ø<+[+�Ú
Í Ù�[^V�E�S�Ø-OPÑb[]E^ZPS![]>@OKÞÂADO�ADÐPÑb[]E�A-S![GÓ#Ø\I\V/WYØDÙ"A�[]Ø-[^ADW�ØJE^IKV�E0×)V1?JV�E^>¬ÙÜÒÀ[]UPAD[0[]UK>TÑ0Ó#Ø\I\V�W

ÎKE^V/Ñ]V�E^?-VpÑ�[^UKVÂ[^ØD[^A-W�Ø-E�I\V/E(ÎKE]ØJÎfV/Eb[^>ÏVpÑ�ÚºæGUKV­ADÞJE]V/V�Ó#V�Od[
ADOPIç[^ØD[^A-W�Ø-E�I\V/E(E]V å ZP>ÏE^V�Ó#V�Od[�Ñ
>@Ó�ÎPWÏÒÀ[]UPAD[0A-WÏWºS!Ø-E^E^V/S�[GÎKE^Ø\S!V/Ñ^Ñ)V�?JV�Od[]ZPA-WÏW@Ò­I\V/WÏ>@?-V/E�ADW@W�Ó�VpÑ]Ñ^ADÞJV/Ñ)>@O³[^UKV(Ñ]A-Ó#V1ØJE^IKV�E(ì �Dî~Ú
æGUKV/E]V�ÙÜØ-E^V�×)V
A-IKIÀÙÜØ-W@W@ØB×0>ÏOKÞ#>@ON?LA-E]>TADOd[)[]Ø#Ø-ZPE0Ó�Ø\I\V/W<A-Ñ0A�ÎKE^>@Ó#A-E]ÒÀ>ÏON?BADE^>@A-Od[/Ú

* 
 � ð'+ � ò,+�- �/. 
�
 � ð �' � ò ��� ������0 � ��� � 
$- �21 
 � ð �' � ò ��� 0 � ��� ���



æGUK>TÑ&>ÏON?BADE^>@A-Od[&Ñb[^AB[^V/Ñ<[]UPAD[">¬ÙK[n×)Ø�Ó#VpÑ]Ñ^ADÞJV/Ñ/à/>@E]E^V/Ñ]Î�V/S�[^>Ï?JV�ØDÙP[]UKV0Ñ]V�OPI\V/E/àLADE^VtIKV�W@>Ï?JV�E^V/I
AD[
ADONÒ(Ñ]>¬[^VH[^UKV�O�[]UKV/>ÏE"I\V/WÏ>@?-V/E]Ò¶Ø-E�I\V/EºAB[&[]UfAB["Ñb>Ï[]VGS!ØJE]E^V/Ñ]ÎfØJOPIKÑY[]Ø�[]UKVGADÐPÑb[]E�A-S![<[^ØD[^A-WJØJE^IKV�EpÚ
ÝmOãØ-E�I\V/E([]ØÖIK>@Ñ^S�UPADE^Þ-V#[^UKV­ÎKE^ØNØDÙ0Ø-ÐPWÏ>@ÞJAD[]>@Ø-OPÑ(AJÑ]Ñ]Ø\S!>TAB[]VpI¼×0>¬[^Uã[]UK>TÑ
>@ON?BADE^>@A-OJ[
×)VÀA-W@Ñ]Ø
I\>TÑ]S�ØB?-V/E0OKV�× >@Od?BA-E]>TADOd[^Ñ/ÚKæGUKV
ÎPE]Ø\S!VpÑ]ÑGØ-Ù�I\>@Ñ^S!ØB?JV�E^Ò­ØDÙ+>@Od?BA-E]>TADOd[^Ñ�>@Ñ0V�é\ÎKW@A->ÏOPV/I�>@OÁì¬ð �Bî½Ú
�N>@Ó#>ÏWTADE^WÏÒJàN>ÏO³Ø-E�I\V�Et[]Ø�?-V/E]>ÏÙÜÒ#[]UPAD[0Ø-ZKE)Ó#ØNIKV�W�ADWTÑbØ�ÎKE^V/Ñ]V�E^?-VpÑ"[]UPV�[^E^A-OPÑb>Ï[]>@?N>¬[nÒÂÎPE]ØJÎfV/Eb[nÒJà
×)VÖA-IKIKV/I ÙÜØ-W@W@ØB×0>ÏOKÞã>@ON?BADE^>@A-OJ[�Ñ#[]Ø�Ø-ZKE³Ó�Ø\I\V/W�A-OPI�I\>TÑ]S�UfADE^Þ-VR[]UKVçÎKE^ØdØ-Ù1ØJÐKW@>ÏÞdAB[]>@Ø-OfÑ
A-Ñ^Ñ]ØNS�>@AD[]VpI­×0>Ï[]UR[]UKV(>@ON?BADE^>@A-OJ[pÚ

* 
 � ð'+ � ò,+ � ô � . 
 
 � ð �' � ò ��� 0 � ��� � � 
 � ò �' � ô � � 0 � ��� � 1 
 � ð �' � ô � � 0 � ��� ���

��� �$��� ����� � � ���#��� ��	 �#��
 ���3� . ��� � � *�ÝmOPÑn[^V/AJI­ØDÙ&ÎKE^V/Ñ]V�Od[]>@OKÞ�[]UKV1ÙÜZKW@W�E]V�ÕPOKV/Ó�V/Od[
S�UPA->ÏO³>ÏO³[]UKV(I\V�[^A->ÏW�×)V�×0>@W@WNänZPÑn[�ÐPE]>@V!âPÒÂÎPE]VpÑbV/OJ[)[]UPV1ØB?JV�E^?N>ÏV/× ØDÙY[^UKV(E]V�ÕPOKV/Ó�V/Od[GÑb[]V/ÎPÑ�Ú

�ZKE#E^V!ÕPOKV/Ó#V�Od[­S�UPAD>@O$S�Ø-OPÑ]>@Ñb[^Ñ�Ø-Ù�Ñb>Ïé�W@V�?JV�WTÑ�Ú Í ÐKE^>ÏV�Ù�Ø-ZK[]W@>ÏOKVRØDÙ1V/AJS�U�W@V�?-V/WG>@Ñ#ÞJ>Ï?JV�O
Ð�V�W@ØB×(Ú
MHð¼æGUK>TÑ1S!Ø-OfÑb>TÑn[�ØDÙ�ADÐPÑb[]E�A-S![�Ó#Ø\I\V�WºØDÙ"[]Ø-[^A-W<Ø-E�I\V/E�ÐKE^ØJA-IPS�A-Ñb[/ÚPÝmO�[]UK>TÑ�Ó�Ø\I\V/W àf[]UPV�ADÐKá
Ñb[]E�A-S![1[^ØD[�ADW"Ø-E�I\V/E(>@Ñ(S�Ø-OPÑb[]E^ZPS�[^V/Iç×0UKV�OãA�Ó#V/Ñ^Ñ^ADÞ-V�>TÑ(I\V�W@>Ï?JV�E^V/IÖ[]Ø»A�Ñ]>¬[^V#ÙÜØ-E¶[]UPV
ÕPE�Ñb[)[^>ÏÓ#VJÚ Í [�ADW@W�ØD[^UKV�E�Ñ]>Ï[]V/Ñ0A�Ó#V/Ñ^Ñ^ADÞ-V¶>TÑ0I\V�W@>@?-V�E^V/I³>@O³[^UKV¶[]Ø-[^A-W�Ø-E�I\V�EpÚ

M&ò�æGUK>TÑ¶>TÑ1A³E^V!ÕPOKV/Ó#V�Od[(ØDÙtA-ÐPÑn[^E^AJS�[¶Ó#ØNIKV�W+×0UK>TS�Uç>@Od[]E^ØNIKZPS!VpÑ +�ø�þ�ÿPø!÷ �^ø�/�Ú¥ÝmOÖ[^UK>TÑ¶E]V�á
ÕPOPV�Ó#V�Od[¶×tV�IKV�Ó#Ø-OPÑb[]E�AB[^V([]UfAB[1[]UKV�[]ØD[�ADW&Ø-E�I\V�E�>@Ñ�ÐKZK>@W¬[¶ÐNÒÀ[^UKV +!ø�þ�ÿPø!÷ ��ø2/�Ú�ÝmO�[]UPV
E^V!ÕPOPV/I�Ñ]Î�V/S!>ÏÕfS/AB[]>@Ø-OfÑ�Ø-Ù0[]UKV ö /	5-ø�/�V�?JV�Od[�×)VÀØJZ\[]W@>ÏOPVÀ[^UPAB[�[]UKV�+_/[+.-
ø �Lø�/»I\V�W@>@?Já
V/E]Ò¼ØDÙ�A�Ó#VpÑ]Ñ^ADÞJVÂ>@Ñ�I\Ø-OPVÀAB[�[]UKVRÑbV å ZPV�OPS�V�EpÚ<ÝmOÁØJE^I\V/E([]ØçI\Ø»[^UPAB[�[]UKV³Þ-ZPA-E^IKÑ
ØDÙ
ö /	5Jø2/RV�?JV�Od[
>ÏOÛ[^UKV­ADÐfÑn[^E^AJS�[�Ñ]ÎfVpS!>ÏÕfS�AD[]>@Ø-O ì_>7> �� / �D÷ 
 5-ø � ���Bø2/ � � / �B÷ 
	5-ø � ���Bø2/ �
] 5-ø � ���Lø�/\ì ûJûfî0ADE^V�E^V�ÎPW@AJS!V/IÖÐNÒÁì +[+ U +�ø�þ!ÿPø�÷���ø�/ � 
 +�ø^þ�ÿPø�÷���ø2/ �' >7> � �� 5Jø�� ���Bø�//î½Ú
�N>@Ó#>ÏWTADE^W@Ò¼A�ÞJZPADE�I + + TU +�ø�þ!ÿPø�÷���ø�/À>TÑ�AJIKI\V/IÛ>@OÛ[]UPV³Ñ]ÎfVpS!>ÏÕfS�AD[]>@Ø-OPÑ(Ø-Ù E�ö-,�ø�� ���Lø�/
V/?-V�Od[pÚJæGUNZPÑtØ-O#[]UPV�Ø\S�S�ZKE^E]V/OPS!V0Ø-Ù E�ö-,�ø�� ���Lø�/(V�?JV�Od[tA(Ó#V/Ñ^Ñ^ADÞ-V0>TÑ)I\V�W@>Ï?JV�E^V/I�[^Ø
[]UPV
Ñ]>¬[^V/Ñ0Ø-[]UKV/EG[]UPA-OÀ[^UKV
Ñ]V å ZKV�OfS!V�EpÚ

Mºô$æGUK>TÑº>@ÑºA0?-V/E]Ò1Ñb>@Ó#ÎKWÏVtE]V�ÕPOKV/Ó�V/Od[<Þ->@?N>ÏOKÞ�A0Ó#Ø-E^VHS!ØJOPS!E^V![^V�ÑbÎ�V/S�>¬ÕfS/AB[^>ÏØJO
ØDÙN[]UPV�ö /	5-ø�/
V/?-V�Od[pÚLæGUPE]ØJZKÞ-U([^UK>TÑºE^V!ÕfOKV�Ó#V�Od[+×tVt>ÏW@W@ZPÑn[^E^AD[]Vt[]UPAD[+A�[]Ø-[^A-WJØJE^I\V/E&S/ADO
Ð�VGÐKZK>@W¬[+ZPÑ]>ÏOPÞ
[^UKVGÓ�VpÑ]Ñ^ADÞJV/Ñ&I\V�W@>@?-V�E^V/I([]Ø�[]UKV0Ñ]V å ZKV�OfS!V�EpÚ��0V/S/ADW@WJ[^UPAB[�A�[]Ø-[^ADWNØJE^I\V/Eº>@O
[^UKV0ADÐPÑb[]E�A-S![
Ñ]ÎfVpS!>ÏÕfS�AD[]>@Ø-OPÑ�ADE^V
S!ØJOPÑn[^E]ZfS�[]VpI�A-Ñ�ÐfV/WÏØB× ×0UK>TS�U»Ñn[�AB[^V([]UPAD[1A-WÏWºÓ�VpÑ]Ñ^ADÞJV/Ñ�IKV�W@>Ï?JV�E^V/I
AD[�ADONÒÂÎKE^ØNS�V/Ñ^Ñ0ADE^V�ØJE^IKV�E^V/I³ÐfV�ÙÜØ-E^V�[^UKV(OKV/× Ó#V/Ñ^Ñ^ADÞ-V7>7>�Ú

0 � ��� � � U 0 � ��� �
� 
 ����� 
������������ ��� ( # �)� & �
ÝmO$[]UKV�E^V!ÕPOPV/I ÑbÎ�V/S�>¬ÕfS/AB[^>ÏØJOPÑ�ØDÙÀö /	5Jø2/»V/?-V/OJ[�[]UPV -mú�- ����ú?/	5-ø�/Ö>TÑÂS!ØJOPÑn[^E]ZfS�[]VpI�AJÑ
Ð�V�W@ØB× Ñb[^AD[]>@OKÞ�[^UPAB[�A-WÏWHÓ�VpÑ]Ñ^ADÞJV/Ñ(I\V/WÏ>@?-V/E]VpIç[]Ø�[^UKVÀÑ]V å ZKV�OfS!V�E
A-E]VÂØJE^IKV�E^V/IçÐfV�ÙÜØ-E^V
[^UKV(OKV�× Ó#V/Ñ^Ñ]A-Þ-V7>4>�Ú

0 � ��� � � U 0 � ��� �
� 
����������!� � ì$#�% ����� � ��� � � &�î ( # �)� & �
M<ñ$ÝmOR[]UP>@Ñ0E^V!ÕfOKV�Ó#V�Od[0×)V1>@Od[]E^Ø\I\ZPS!V1[^UKV(OKØD[^>ÏØJO³Ø-Ù ��ú?>�û¥ÿG- �?-�� úD÷»Ó#V/Ñ^Ñ]A-Þ-V/Ñ/Ú\æGUKV
S!ØJÓ�á
ÎKZK[^AB[^>ÏØJO#Ó�VpÑ]Ñ^ADÞJV)A-E]V)[^UKØJÑ]VGÓ�VpÑ]Ñ^ADÞJVt×0UP>@S�U#OKV/V/I�[]Ø¶Ð�V�I\V�W@>@?-V�E^V/I
ÙÜØ-W@WÏØB×0>@OKÞ(A�[]Ø-[^ADW
ØJE^I\V/E/Ú¥ë1WÏØJÐPADW+Ñ]V å ZKV�OfS!V
ONZKÓ�ÐfV/E^Ñ�ØDÙ"[^UKV�S�Ø-Ó#ÎKZ\[�AB[^>ÏØJO�Ó�VpÑ]Ñ^ADÞJV�ADE^V
ÞJV�OKV/E^AD[]V/I�ÐNÒ
[^UKV�Ñ]V å ZKV�OfS!V�EpÚDæGUKV�I\V/WÏ>@?-V/E]Ò�ØDÙ�[]UKV�Ó#VpÑ]Ñ^ADÞJV/Ñ&>@ÑtI\Ø-OPV)ÐfA-Ñ]V/I�Ø-O�[]UPV�ÑbV å ZKV�OPS�VGOdZPÓ�á
Ð�V�E�Ñ�ÚJÝmO#[]UK>TÑ�>@Od[]V/E]Ó#V/IK>@AD[]V0E^V!ÕPOKV/Ó#V�Od[tÑb[]V�Î<àD[]UPV�ÑbV å ZKV�OPS�V0ONZKÓ�Ð�V�EtØDÙ�S!Ø-Ó#ÎKZK[^AB[^>ÏØJO
Ó#V/Ñ^Ñ^ADÞ-VpÑYADE^V�A-Ñ^Ñ]>ÏÞJOKV/I1ÐNÒ�[^UKVHÑ]V å ZKV/OPS!V/E/ÚpæGUK>@Ñ<E]V�ÕPOKV/Ó�V/Od[<>ÏOd[^E]Ø\I\ZPS�V/ÑY[]UKV"ÙÜØJWÏW@ØB×0>@OKÞ
OKV/× ?BA-E]>TADÐKW@V/Ñ/Ú

� 0 � -���� � � � 0 � ]���� � �������
% ��� � 0 ��� 0 � -�� � � � � 0 � �'"! � �#� ��� �
� 0�� � � � �)� ! � �#� ��� �

æGUKV¼?BADE^>@A-ÐKW@VL+�ø�þ!÷¥ú�>TÑRZPÑ]V/I [^Ø AJÑ]Ñ]>@Þ-OóÑ]V å ZKV/OPS!VçOdZPÓ�Ð�V�E�ÑÀ[^Ø�[^UKVÛS!Ø-Ó#ÎKZK[^AB[^>ÏØJO
Ó#V/Ñ^Ñ^ADÞ-VpÑ�Ú�æGUKV �^úDÿ\÷1-mø2/�>TÑ�ZPÎ�IKAD[]VpI»ÐNÒ�Ø-OKV�V/A-S�U»[]>@Ó�V#A ��ú?>�û¥ÿG- �?-�� úD÷¼Ó#VpÑ]Ñ^ADÞJV
>@Ñ
AJÑ]Ñ]>ÏÞJOKV/IRA#ÑbV å ZKV�OPS�V¶OdZPÓ�Ð�V�EpÚ



� � � 	�� �	���HE]ØNØDÙX�d[^AD[]>TÑn[^>@S/Ñ
Q�Ø\I\V/W æ<Ø-[^ADW�� 
1Ñ � 
1Ñ)ÐNÒ­ÝmOd[]V�E�A-S![]>@Ø-O �+V�E�S!V�Od[pÚNA-Z\[]ØJÓÂAB[]>TS

æºØD[�ADW'
�E�I\V�E0X)E^ØJA-IPS�A-Ñb[ ð �-õ òA� �Lñ
�)ADZfÑ]A-W'
�E^I\V/E0XtE^ØJAJIKS�AJÑn[ � � òDõ õa�

æºØD[�ADW��)ADZfÑ]A-W�
�E�I\V/E�XtE^ØJAJIKS�AJÑn[ ð/õ-ô õa� í��

M&íÁÝmO¶[^UK>@Ñ<E]V�ÕPOKV/Ó�V/Od[Y×tV">@Od[]E^ØNIKZPS!V+[^UKV�OKØ-[]>@Ø-O¶ØDÙ ��úB÷1-0/]ú �JÓ#V/Ñ^Ñ^ADÞ-VpÑ�Ú.�¼VHA-W@Ñ]ØG>ÏOd[]E^Ø\I\ZPS�V
[^UKV#E]V/W@AD[]>@Ø-OPÑ]UK>@Î»ØDÙHVpA-S�U���ú?>�û¥ÿG- �?-�� úD÷ãÓ�VpÑ]Ñ^ADÞJV�×0>Ï[]UÖ[]UKV ��úB÷�-S/]ú ��Ó#V/Ñ^Ñ]A-Þ-VpÑ�Ú�æGUK>@Ñ
E^V!ÕPOPV�Ó#V�Od[�S!ØJOPÑ]>@Ñb[^Ñ)ØDÙ&ÙÜØ-W@W@ØB×0>ÏOKÞ�OKV/× Ñb[^AD[]V(?BADE^>@A-ÐKW@V/Ñt[nÒNÎfVpIRAJÑ)ÙÜØ-W@WÏØB×�Ñ/à

� 0 � � � 0��X] ��� � ��� ���
� ��%�% � 0 � � � 0�� ��� 0 � � � 0�� �� � 0 � -���� � � � 0 �

æGUKV#?BADE^>TADÐKW@V/Ñ ��úB÷�-S/]ú �HADOfI ��ú�>�û�ÿG- ��- � úB÷$ADE^V�ZPÑ]V/I»[]Ø�S�AJÑn[
A³Ó#V/Ñ^Ñ]A-Þ-V#A-Ñ1V�>Ï[]UKV/E(A
S�Ø-Ó#ÎKZ\[�AB[]>@Ø-O�Ø-E+A�S�Ø-Od[]E^Ø-WdÓ#V/Ñ^Ñ]A-Þ-VJÚ/æGUKVGÑbV�[ �^úD÷1-0/]ú��KS�Ø-Od[^A->ÏOfÑ<[^UKVGS!Ø-Od[^E]ØJWJÓ#V/Ñ^Ñ^ADÞ-VpÑ
Ñ]V�Od[¶ÐdÒ»[]UKV#ÑbV å ZKV�OPS�V�EpÚ�æGUKV�?BA-E]>TADÐKW@V<>#ø2+[+���úD÷1-0/]ú���>TÑ¶AÀÎfADE][]>TADW+>ÏODänV/S�[^>Ï?JV�ÙÜZKOPS�[^>ÏØJO
×0UK>TS�UçIKV!ÕPOKVpÑ1E]V/W@AD[]>@Ø-OPÑ]UK>@ÎÖADÓ#Ø-OPÞ³AÀS�Ø-Od[]E^Ø-W&Ó#V/Ñ^Ñ]A-Þ-V�A-OPI»>Ï[^Ñ¶S�Ø-Ó#ÎKZ\[�AB[]>@Ø-OÖÓ�VpÑná
Ñ^ADÞJV-Ú-Ý½[G>@Ó�ÎPWÏ>@V/Ñt[]UfAB[H[^UKV�E^V¶S�ADOÂØJOKW@Ò�Ð�V¶A
Ø-OPV�S!ØJOd[]E^Ø-WPÓ#VpÑ]Ñ^ADÞJV0ÙÜØ-E)V/AJS�UÀS!ØJÓ�ÎPZ\[^ADá
[^>ÏØJO�Ó#V/Ñ^Ñ]A-Þ-V)ADOPI(?N>TS!V�á~?JV�E�Ñ]APÚ/æGUKVGÑbV�[ / �B÷ % >Âø.+[+ ��úB÷�-S/]ú � '0S!Ø-Od[�AD>@OPÑY[^UKVGS!Ø-Ó#ÎKZK[^AB[^>ÏØJO
Ó#V/Ñ^Ñ^ADÞ-VpÑtÙÜØ-E0×0UK>TS�U�S!Ø-Od[^E]ØJW�Ó#VpÑ]Ñ^ADÞJV/Ñ)UPA-ÑGÐ�V�V/O�ÑbV/OJ[0ÐNÒ­[^UKV
Ñ]V å ZKV�OfS!V�EpÚ

Mºõ Í OKV�× V�?-V/Od[b3�ø ��ø ���LøRù�úB÷�-S/^ú���>TÑ�>@Od[]E^Ø\I\ZPS!VpI�Ú �çV�>ÏW@W@ZPÑn[^E^AD[]V�[]UPAD[¶AÀÎKE]Ø\S�V/Ñ^Ñ�Ø-[]UKV/E
[^UPADO­Ñ]V å ZKV/OPS!V/E�S�ADOÂI\V/WÏ>@?-V/EHA ��ú�>�û�ÿG- ��- � úB÷³Ó�VpÑ]Ñ^ADÞJVGØ-OKW@Ò�>ÏÙ�>¬[HUfA-Ñ"E^V/S�V�>@?-V/I ��úB÷�-S/]ú �
Ó#V/Ñ^Ñ^ADÞ-V�ÙÜØ-E&>¬[pÚpÝ½["S�A-O
Ð�VtOKØ-[]>TS!VpI([]UfAB[&[]UKV)Ó#V/Ñ^Ñ]A-Þ-VHI\V/WÏ>@?-V/E]Ò�[]Ø�[]UPV)Ñ]>¬[^V/ÑºØD[^UKV�Eº[]UPA-O
[^UKV
ÑbV å ZKV�OPS�V�E0>TÑ0I\Ø-OPV(ZPÑb>@OKÞ�[]UPV
ÑbV å ZPV�OPS�V1ONZKÓ�ÐfV/E0Þ-V/OKV�E�AB[^V/I³ÐdÒ­[]UKV
Ñ]V å ZKV/OPS!V/E/Ú

� �çÈHÅ�Ë�)]Ê "NÌnÈtÅ "

ÝmO�[^UK>@Ñ1ÎPA-ÎfV/E�×)V�UfAL?-V
ØJZ\[]W@>ÏOPV/I�ØJZKE�E^V!ÕfOKV�Ó#V�Od[1ÐPA-Ñ]V/I»A-ÎKÎKE^ØJAJS�U³ÙÜØJE�ÙÜØJE]ÓÂA-WºI\V/?-V�W@Ø-ÎKá
Ó#V�Od[¶ØDÙtA­Ù ADZKWÏ[�[^Ø-W@V�E�ADOd[�Ó#Ø\I\V/W@Ñ1ØDÙtE]V/ÎKWÏ>TS�AD[]VpI»IKAB[�ADÐPAJÑbV�ÑbÒ\Ñb[]V�Ó�Ú��¼V�UPAL?JV�ÎKE^V/Ñ]V�Od[^V/I
[]UPVÀADÐPÑb[]E�A-S![�X Ó#Ø\I\V/W@Ñ(Ø-ÙG[]ØD[�ADWtØ-E�I\V�E(ÐKE^ØJAJIKS�AJÑn[
A-OPIÛØ-Z\[^WÏ>@OKVpIÛUKØB× A-OÁADÐPÑb[]E�A-S![([]Ø-á
[^A-WYØ-E�I\V/EGS/ADO�Ð�V(E]V�ÕPOKV/IRÐNÒÂ[^UKV
S!ØJOPS!E^V![^V¶Ñ]V å ZKV/OPS!V(ONZKÓ�ÐfV/E^ÑG>@OR[]UKV(E^V!ÕfOKV�Ó#V�Od[�Ñb[]V/ÎPÑ�Ú
æGUKVÛADÐ�Ø-E][]>@Ø-O Ø-Ù
[]UKVÛS!ØJO\âP>TS�[^>ÏOKÞ$ZKÎ¥IKAB[^Vç[^E^A-OPÑ^A-S�[^>ÏØJOPÑ­ØJE]>@Þ->@OPAD[]V/I AD[RI\>�B¥V�E^V�Od[�Ñ]>Ï[]V/Ñ
ÓÂALÒãÐfV�AL?JØ->TI\V/Iã>ÏÙ�[^UKV�ZKÎ¥IKAB[^V/Ñ#ADE^VRIKV�W@>Ï?JV�E^V/IÛ[^Øç[^UKV�ÎPADE][]>TS!>@ÎPAD[]>@OKÞçÑ]>¬[^V/Ñ#>@O$AÖ[]Ø-[^ADW
Ø-E�I\V/E/Ú<ß�ØB×tV/?-V/E/à�[^UKV­[^ØD[�ADWHØJE^IKV�E
ÐKE^ØJAJIKS�AJÑn[�IKØdVpÑ�OPØD[�ÎKE^V/Ñ]V�E^?-V#[^UKV³S/ADZPÑ^ADW@>Ï[nÒçADÓ#ØJOKÞ
[]UPV#[]E�ADOPÑ^A-S![]>@Ø-OPÑ/Ú¥ÝmO ìÏðf�Dî~à�×)V#ZPÑbVpIçARE^V!ÕPOPV�Ó#V�Od[
ADÎKÎPE]ØdA-S�UÖ×0>Ï[]U 
�?JV�Od[
X ÙÜØ-E¶ÙÜØJE]ÓÂA-W
I\V/?-V�W@Ø-ÎPÓ�V/Od[+Ø-Ù�ÐPE]ØdA-IKS/A-Ñb[+Ñ]Ò\Ñn[^V�Ó ×0UP>@S�UÂI\V/WÏ>@?-V/E"Ó�VpÑ]Ñ^ADÞJV/Ñ+Ñ^AB[]>TÑbÙÜÒd>@OKÞ¶?BADE^>ÏØJZPÑ+Ø-E�I\V/E]>@OKÞ
ÎKE^Ø-Î�V�E][]>@V/Ñ/ÚA�¼V1UPAL?-V1I\V�?JV�W@Ø-Î�V/IÂ[^UKV¶ÑbV/ÎPADE�AB[^V�Ó#Ø\I\V�WTÑ)ØDÙ�[]Ø-[^A-W�ØJE^IKV�E)ÐKE]ØdA-IKS/A-Ñb[/àdS�ADZfÑ]A-W
Ø-E�I\V/EtÐKE^ØJAJIKS�AJÑn[GADOPI­[]Ø-[^ADWYS/ADZPÑ^ADW�Ø-E�I\V/EtÐKE^ØJAJIKS�AJÑn[pÚdæGUPV1×)Ø-E^C#×)AJÑGS�ADE^E^>ÏVpIÂØ-Z\[GØ-O³[]UPV
�tW@>@S�C�� O�� �HE]ØB?JV�X []ØNØ-W~Ú<æGUKV#[^ØdØJW"Þ-V/OKV�E�AB[^V/Ñ�[]UKVÀÎKE]ØNØ-ÙtØ-ÐPWÏ>@ÞJAD[]>@Ø-OPÑ�ÙÜØ-E�E]V�ÕPOKV�Ó#V/OJ[
A-OPI
S!ØJOPÑ]>@Ñb[]V/OPS!Ò�S�UKVpS�Cd>@OKÞfÚfæGUKVpÑbV�ÎKE^ØdØ-Ù Ñ�UKV/WÏÎ�V/IçZPÑ�[]ØRZKOPI\V/E^Ñb[^A-OPI�[^UKV�S�Ø-Ó#ÎKW@V!é\>Ï[nÒRØ-Ù�[]UPV
ÎKE^Ø-ÐKW@V�ÓÔADOfIR[]UKV�S!Ø-E^E^V/S�[^OKV/Ñ^Ñ0Ø-Ù"[]UKV�ÑbØJWÏZ\[^>ÏØJOPÑ/ÚPæGUKV�Ò�A-W@Ñ]ØÂUKV�W@Î�V/I�ZPÑ�[]Ø³I\>@Ñ^S!ØB?JV�E�OPV�×
Ñ]ÒNÑb[]V/Ó >ÏON?BADE^>TADOd[^Ñ�×0UK>TS�U�ÎKE^ØB?N>@I\VRAçS�WÏVpADE�>ÏOfÑb>@Þ-Ud[�[]Øç[]UKV�Ñ]ÒNÑb[]V/Ó�Ú+æGUPVRØB?JV�E�ADW@WHÎKE^ØNØDÙ
Ñb[^AB[^>@Ñb[]>TS�Ñ)ÙÜØJEG?LA-E]>@Ø-ZfÑtI\V/?-V/WÏØJÎKÓ#V�Od[^Ñ)>@OPS!W@ZPI\>@OKÞÂA�[]ØD[�ADW¥Ø-E�I\V/E)ÐPE]ØdA-IKS/A-Ñb[t>TÑGÞ->@?-V�O³>ÏO³[]UPV
æ&ADÐKW@VÁð-Ú�
�ZKE­V�éNÎ�V�E^>@V�OPS�V»×0>¬[^U []UPV/Ñ]VÖS�AJÑbV»Ñb[]ZPIK>ÏVpÑÀÑb[]E^V�OKÞ-[]UKV/OPÑ­ØJZKE­Ð�V�W@>ÏV�Ù([]UPAD[RADÐKá
Ñb[]E�A-S�[^>ÏØJO�ADOPI�E^V!ÕfOKV�Ó#V�Od[�A-E]V(?BA-WÏZPA-ÐKW@V([]VpS�UKOK> å ZPV
ÙÜØ-E�Ó�Ø\I\V/WÏW@>@OKÞ³S�Ø-Ó#ÎKW@V!é�I\>@Ñb[]E^>@ÐKZ\[]VpI
Ñ]ÒNÑb[]V/Ó�Ú

� $��[$YÇH$<Å�Ë�$�"

� � � � ¸ � � Et®-lnqÏs�e � -�� ; >	� >)/@/�

� 8 DCDCH J2L H L�J�� 9P/CJ29P3 G%D 14/NG�;P32LMH L�J2D � v+s�w1®Jlnq¬u-²pi z oJq¬{pi^lnrmq|k~}
� lni�rmr���� ����� �



� � �pi�s�oJ¸ �ts�}-w(c/oNu Et®Jlnq¬s�e�s�oNu « cpw(qjodq��Bydi�v+s/odrmi^e¬e � v&ejq¬`b¯�� o � � lnc!{Li�� ¾ oBkni^lbs�`^knqj{Li�xJlncBc�gTr
° q|knadqjo#rmi^k"knaJi�c/lm} �Y¾ o -���� 7
	 Dn�dxds/²/i�r���� ��
 � ������� �

� � « qj{B}Ds/¯/s/oBk�Et²�lbs ° s/e�� ¹ yJr½kbs�{Lc�EHejcpodrmc-� EHw¶l0hYe Et®d®dspu-qÜ�Ps�oNu ¾ cps/oNs�_Dkbs�odcpq � hY´-xJe¬c/q|knq¬oJ²
s�knc/w(qj`)®Jlncpspu-`�s/r½k�qjo
lni�xdejqj`�s�kni�u�uJs�kbs/®ds/rmi�r � i^´Dkni�oduJi�u(s�®dr½kmlbs�`^k  ��¾ o�v&a-lnq¬r½knq¬s�o��fi^od²Ls�ydi^l��

 s�lmknqjo ¹ lnqji�®JeÜ�Ns/oduÂ_-i^ln²/i�q ¹ c�lneÏs!kn`]aP�Ni�u-q|knc/lnr���� 7�9P/�����3 9]�K{Lc/ejydw(i1� ����� c�g�	 ;PB+1 7 9P;���/21 ;=D
H L 5 /2G ��7�1 ;=9�� B+H4;=L0B ;]�NxNs�²pi�r 
 � ��� � ��� � _-x-lnq¬oJ²pi^l��P�����L� �


 � � adqjejq¬x$E � �&i^lnodr½kni^q¬oP���ºs/rmrmc/r ± spu���qjeÏs�`�cpr��\s/oNu � s�knads/o ¹ cBcDuJw
s/o � 5 /2L B-7�9 9C;=L B � 5 /2LM1 9P/65
32L0:"!?;PB /�#2;=9$��H L&%�32143('C32D+;)�*� DC1 ;=G%D � Etudu-q¬rmc/oJ¸,+�i^rme¬i]}B�\����-p� �

� �0� i�oJodi^kna �¥� �&q|lnw
s/oP� Etodu-l/.i&_-`badqjx\i^l��!s�oNu � s�k�_Dkni�xJadi�oJrmcpo � �fqj²paBk ° i�qj²/kY`�s/ydrns�e-s/oNu�s!kncpw(qj`
²/lnc/ydx�w1yde|knqj`�s�r½k � 8 510 - 9(32L D 2 5 /2G �$7 1321�4�2DC132¬� � � �  $� � � � � � � 
 �Y�����-� �

� ��5 s�{Dqji^l « .i^g�s�²pcJ�MEHoNu-l/.i)_-`badqjx\i^l��Bs/oNu � .i^kni^l z ln®6.s�o � ��c/kbs�e\c/lbu-i^l"®Jlncpspu-`�s/r½k�s�oNu(w1yJe|knq¬`�s/r½k
s/ej²/c/lnq|knadw(r7� �¥s�´-c/odcpw�}�s/oNu�rmyJln{Li]} � 8 510 5 /2G ��7�1328�$7�9�#�2¬� � � � 
  $� � � � � 
9� �p� ������
 �

� � Ete¬s�o;:di^¯Li^knip� � s�od`^}NE � �P}-od`baf�Ps�oNuNEteji^´Js/oduJi^l�E � _-aD{ps!lmknrmw
s/o � _Dx\i�`�q|g@}-qjod²�s/odu³ydrmqjoJ²
s�xNs�lmknq|knqjcpods/®Je¬i0²�lncpyJx�`�c/w(w1yJodqj`�s�knqjc/o�rmi]ln{-qj`�i � 8 510F- 9P3 L D 2#5 /2G �$7 1321�4�2DC132¬�K��� � �  $�j�!�B�$�
� � �-� ����� � �

- � � �<± spu4�^q¬e¬s�`�cpr�s/oduÛ_ � ��c/ydi�² � Eêw(cDu-yde¬s�l�s�xdx-lncLs/`baçknc³g�s/yJe|km¸ knc/eji^lbs/oBk�®JlncpspuJ`�s/r½knr�s/odu
lni�e¬s�kni�u�xJlnc/®deji�w(r � ��i�`badoJqj`�s/e �ti^x\c/lmk�� � � 
 ¸n� 
(� �D�Kv&c/lnodi^e¬e z oJq¬{pi^lnrmq|k~}B� � 
��\����� 
 �

� � �fqjods/r<�fs/qj®dqjodqjr��-hYeji�oNs �flncpyJ®dq|knr½}-oNsD�-_Js!lnq=�fi�xJx1>s/oJi�of�B�pcpads/o?�fqjejq¬yJr��-s/odu?@Gs�qjrns�l�E � 
 s/ejqj¯ �
:dc�lnw
s/e-rmi^ln{Dq¬`^i^¸ c/lnqji�oBkni�u(uJi^{Li�ejcpxJw(i�oBkYc/gKg�s�yde|kºknc/eji^lbs/oBk+`^cpw(w1yJodqj`�s!knq¬oJ²)r½}-r½kni�w(r �\¾ oA!?H J��
/29(/�7�D�%�;$#2;+5 / �0G�;=LM1 /CB 5 / G � 5 ;EDGFO3�7 5 1 � - /65 ;=9(32L 1H�4�2DC1 ;=G�Db�fxNs�²pi�r � �-��� � -p�D��{pcpejydw(i 
 ���p�
c/gI�fi�`^kny-lni � c�kni�r�q¬o#v&cpw(xJyJkni^lt_D`�qji�od`�i/�\_DxJlnqjod²/i^l�� ����� � �

� � � �fi^rme¬qjiJ�fs/w(x\c/lmk � �+qjw(ip�<`�ejcB`b¯-r��&s/odu»knaJi#c/lbu-i^lnqjod²³c/g0i�{pi�oBknr¶qjo¼s³uJqjr½kmlnqj®dyJkni�uçr½}-r½kni�w �
5 /2G�G 7�L=2 8 510­� � � � �� $� ����-�� � � �B�Y���L��- �

�p� � �fi^rme¬qji6�fs/w(x\c/lmk<s�oNu � s/oJ`^}�E � �P}-od`ba � « qjr½kmlnqj®dy-kni�u�`^cpw(xdy-knqjod²4� 
 cDu-i�ejr&s�oNu�w(i]knadcDuJr �J¾ o
�#32L :('C/@/�
$/CB�-�� ;P/29C;=1 HIBC365 5 /2G ��7�1 ;=9K�0B+H4;=L B ;$LNMM/65 7�G�;�> �OFO/29 G 365O0N/@:<;+5 D 3 L :?� ;=G 321 HIB+D
P >RQ��dxds/²/i�r��/���/�S�N�/����� � ����� � �

� � � �¥� 
 � 
 i�ejejq¬s�lm¸~_-w(q|knaP�=�fc/ydqjrmi¶h � 
 cprmi^l��Ps�oNuT�)qj{Li^¯�EH²/lbs ° s�eÏs � �ºlncpspuJ`�s/r½k�xJlnc�kncB`�cpejr)g@c/l
uJqjr½kmlnqj®dy-kni�u�r½}-r½kni�w(r �VU �R�R� - 9P3 L D 2O�?329(365 5 ;+5�%#H DC1 9 H,'�21�*� D 132j��� � �� $�j�!�S� � �B������� � �

� � � v 
 i^kbs�}Bi^l��¥� � EH®Jlnq¬s/e���s�oNuW�X�ºc/qjrmcpo � hY{Li�oBkm¸ � e¬s/od²/yNs�²pi � �H� « ¾ � uJi�ejqj{Li^lbs�®deji�r � � � �
aBkmknxO� Y�Y�lncDuJqjo � `�r � oJ`�e � s�` � yd¯4Y/u-i�ejqj{Li^lbs/®Jeji�r�Y « � � xKu-g~� ����� � �

� 
 � �fc/ydqjrmiÂh � 
 cprmi^l�� ��� 
 � 
 i�ejejq¬s�lm¸~_-w(q|knaf� « i^®\c/lbs/a E � Et²ps�l ° s/e�� �ts�{Dq �¶� �ºyNuJaJq¬s-�ºs/odu
v&cpejeji�i�o$E � �fqjoJ²peji^}D¸ � s/xNs/uJc/x\cpydejc/r � ��c/kni�w�� Eãg�s�yde|km¸Ükncpeji^lbs�oDkHw�yde|knqj`�s/r½k"²�lncpyJx�`�c/w(w1yJodq|¸
`�s!knq¬c/o#r½}-r½kni�w � 5 /2G�G 7�L=2 8 510­� � � � 
  $� � 
 � � � ��������� �

��� � 
 � �¥s/w(i^l >�Z�^rmy�s/odu � s�kmlnqj`b¯J�&s�eÏu-yJlnqji7� � �89 H L B+H �05 ;=D�/CB�%#H D 1 9 H,'-7�1 ;P:T%�32143('C32D+;A�*� DC1 ;=G%D[L
� ;PBC/2L0:K�?:2H 1 HI/ L � � lni^oDknqj`�i]¸ ± s/eje���� ����� �

� � � Etodu-lni­_D`]aJqjx\i^l�s/odu 
 qj`]aJi�e �ts�}-oNs/e � :Jlnc/w ²/lnc/ydxÛ`�c/w(w1yJodqj`�s�knqjc/oçkncRkmlbs�odrns/`]knq¬c/odr�qjo
uJqjr½kmlnqj®dy-kni�u�r½}-r½kni�w(r � 5 / G%G 7�LMHIBC321 HI/2LN/CB 1 � ; 8 510­� � � � 
  $� - 
 �9-L�D��� ��� � �

�!� � v � �fcpqjoNs!lbuP� ¹ i^lbs!lbuJ:¥e¬c�lnqjof�Ks�oNuÂv � v+s!lmlni7� � E$g@c/lnw
s/e�w(i^knadcDu
knc�x-lnc!{Li0c/lbu-i^lnqjod²
xJlnc/xJ¸
i^lmknqji�r�c/gYw�yde|knqj`�s/r½k�r½}-r½kni�w(r � 8 510F7 �M;=9(321 H L<JA�*� DC1 ;=G%DZ!?;$#@H4;$\Y� ��� � 
  $� ���S�/-��-��� ����� �

�S- � « qj{/s/¯/s�l 
&spuds�{³s/odu 
 qj`]ads/i�e"�ºyJkneji^l � EHxdxJe¬qj`�s!knqjcpo�c/gHhY{Li�oBk�� knc#²pejc/®Ns/e&`�s/yJrns/e+c�lbuJi^lm¸
qjod²(gTc�lGg�s�yde|kGknc/e¬i]lbs/oBkGkmlbs/oJrns/`^knqjc/odr �0¾ o]� 9(/@B�28/CB]^�/29 
 D � / ��/2L]! H J2H 9P/)7 DH�8L�J2H L ; ;=9 H L<J$/CB
FO3�7 5 1%- /65 ;=9P3 L 1H�4�2DC1 ;=GKL�!6�RF�-R_�`/��xNs�²pi�r � � �d� ��� � � i ° `�s/r½kneji#yJx\cpo �<}-odip�º���Â�pyJe|} ����� �R�
aBkmknxO� Y�Y!i�xJlnqjoBknr � i�`�r � rmc/knc/o � s/` � yJ¯4YD� � ��-D��Y �

��� � « qj{/s/¯/s�l 
&spuds�{�s/odu 
 qj`]ads/i�e��&yJkneji^l � :dc�lnw
s/ePrmx\i�`�q|¿N`�s!knqjcpodrts/odu�{Li^lnq|¿d`�s�knqjcpo�c/gYw(i�rmrns�²pi
c/lbu-i^lnqjod²(x-lncpx\i^lmknqji�rtq¬o#s
®-lncLs/uJ`�s�r½k)r½}-r½kni�w ydrmqjoJ²
h<{Li^oDkt� ��¾ o - ;PB ��LMHIBC365�!?; � /29=1aL�� B �M/@/65
/CB�� 5 ;PB+1 9P/2LMHIB+D 3 L : 5 /2G ��7�1 ;=9"� B+H4;=L0B ;$LAb L H�#2;=9=DCH 1a�$/CBK� /�7�1 �M3 G �014/2L4L6� /�7�1 �M32G �014/2L4L7b=c0�

 s�} ����� �D�\aBkmknx�� Y�Y�i�x-lnqjoDknr � i�`^r � rmc�kncpo � s�` � yd¯4YD� 
(��� ��Y �

��� � « qj{/s/¯/s�l 
&spuds�{
s�oNu 
 qj`baNs/i^e��&y-kneji^l � �tqj²pc�lncpyJr)u-i�rmqj²po#c�g�g�s/yJe|km¸ knc/eji^lbs/oBk�kmlbs/oJrns/`^knqjcpoJrHg@c/l
lni�xJe¬qj`�s!kni�uÛuJs�kbs/®ds/rmi­r½}-r½kni�w(r(ydrmqjoJ²»h<{Li^oDk�� �$¾ od!?H JA/ 9P/�7�D?%�;$#2;+5 / �0G�;=LM1 /CB 5 /2G � 5 ;ED
FO3�7 5 1 � - /65 ;=9(32L 1e�*� DC1 ;=G%Dn�YxNs�²pi�r ��
�� � � � � �º{pcpejydw(i 
 ���p�Âc/gf�Pi�`^knyJlni � c/kni�r�q¬oÖv&c/w(xdy-kni^l
_-`^q¬i^od`�ip�N_-x-lnqjod²pi]l�� ����� � �


