
����� ���	��
��	
�� 
���������
�������� �����! #"$��%&
��(')�*�+ #,-��
/.0�
�(��'1�(�����(�32 45.6
� ����� ,�
���%7 98 �:�� 3;<
���=����(�32 
�� �

> ?�> @ ;<
�� =���
&�*%BA�%C'ED��	
&�*'F
���%
GIH(J!K�J!LEMON�PRQTSVUVW!GIUXJZY[H]\_^`J�abP7JdceU�MO\efdW!GIUVJ	g]NhJ�\_MjikJ)K�J!l�SmU�\_SVU	i

n_o]prqhshtvuwprqjobxEshtzy{o+|ruwt~}��� }E�&qho]�/sht~}��{�O��o+|r� � sX�
� �(���h� }��� }C���� |�� � uwprqhtvsjo]sX� �{��� sh���!o+|w� � qj|wo]sOu�}�o]prqhsOt �

� � � t ���d�m�~���X� tz�*o]p�q���} �m  prqho]�/sht~}��{�¡�jo
qX}�} �e�Z¢{¢	£C£C£ �¡tz�/o]prq���} �m  p�qjo]�/shtz}��{�¡�jo

¤(¥O¦¨§ª©�«­¬X®°¯h±ª©�¬V²³¬V´³µ�¶E¬{·h¸�©�¹X±�º/»!¼½¬(¶¾¸&®+º(¿�À½Á]§�À½¬V´Â±	Ã�Ä)²Â®+Àv¼ÆÅV¥V¥�ÅjÃ
Ç ¹{®°§�À½´j·hÈeÉ�§�©Âº�®r·hÊ:´�ÀvËVº�®+±�Àv§�Ì¹{§)Í*¹k¼½¼vº�·j«-Àv§r§ªº�´�Î_º	®+Ï�ÃOÍ*¹k¼½¼vº�ÐÒÑO¹k¹k¼½ºkÓ°Ã`Ô:º	®+Õ�¹X´�ÖXÃ
¸&®°¬OÁ�º(º(¿�À½´�Ïm±×º�¿ÂÀz§ªº(¿�ÎjÖ Ç ¦`Ñh¬mÕ�Õ�º�®+ØÙº�¼½¿eÃj²Â²R¦&Ú�¤{Û(·hÚ�ÅVÜO¦

Ý Þhß�àÂá�â1ã/ä�åRà[æwâ�ß

nCqjo9}�| � shu �[ç |w} ç |I}wqjo³u�o �O� | � }wt ç s ç � �O� |r}wtzp �h�z� }�o
� � }�}�o+|�tzu � p ç �/� ç s�} � u � tzsè�*o]p�q � shtzp �{�Â� sh� � | ç(é
p°o]uwu#o]shêktzsjo+o+|rtzshêj�ën ç tz� � | ç y{oì� � prqOtzsjo+|w� � sh�
� qX��uwtzp �{�e� | ç p°o]uwu�o]u�íTo{��êj�×� ç |Fp çk�{� p ç �1� � u�}wt ç s��Â|wo é
� � p°}wt ç s ç �/îFï�ð � sO�ñu çmç }�ò � s ç{� }wtz�/t~� � }wt ç s ç �
p ç � �O� o°ó � qho]s ç �*o]s � �V��uwtv� �h�v� }wt ç s �(�h��� �mtvsjê/}wqjo
� � sO� � �*o]sV} �{� p ç shuwo+|wy � }wt ç s³o]ô �O� }wt ç shu×tzu�|wo]ô � t~|wo]���
� � u  X�O� |w}wtvp � oEõ ç�£ u � |wo×prq � | � p°}�o+|rt~�+o]�I�m�/}wqjo�| � }wt ç
ç �7�jo]shuwtz}ö� ç ��}wqjo�} £�çI� q � u�o]uE÷#øúùVûÆü	ùVý��[�m��}wqjo
þ } ç{� o]u�s � �b�[o+|�ÿ��1ø��+ûdü��+ý � sh�#�m�³}wqjo �~çk� �htzsjê
tzs�}�o+|r�/u ç �Ry ç tz� � sO��� � uwu��T| � p°}wt ç s`�
nCq ç u�o�s � �b�Âo+|�u#í þ } ç{� o]u9s � �b�[o+|]�E÷�òI�ho��Osjo³}wqjo
õ ç�£ |ro+êktz�*o � sh� £ qhtzprq�|ro � o+y � sV}C� ç |rp°o]u � |ro � p°}wtzsjê
ç s3}wqjo �O� |w}wtzp � o{���Eo � o]sh�ho]sX} ç s3}wqjo�ê{o ç �*o+}�|�tzp �{�
p ç s	�hê � | � }wt ç s/}wqjo �O� |w}wtzp � o  X£&�{�z� tvsX}�o+| � p°}wt ç s��/tzêkqX}
q � y{o � qjo � ym�/tz� ��� p°} ç s/}wqjoE�*o � s/õ ç	£ u�}�| � p°} � |wo{�
nCqjo ç p+p � |w|wo]shp°o ç � ��� |w}wtzp � o  X�O� |r}wtzp � o�p çk�z� tvuwt ç shu�tzu
�{� u ç/� ô � o]u�}wt ç s ç �d}wqjo �zç p �{� y ç tv�I�½| � p°}wt ç s��
� ç |*�ht �z� }�oè} ç � ç �jo+| � }�o��jo]sOu�o �O� |r}wtzp � oèõ ç�£ u:}wqjo
� �h� o+|  �
e� ê{| � sjê{oC�/o+}wq ç ��tzu!p �(�O� � � oC} ç |wo]u çk� y{oC}wqjo
� � tzs�õ ç	£ �*o]p�q � shtzuw���
��s � p+p � | � }�o�p ç � ��� } � }wt ç s
sjo+o]�hu � sj� ç |w} � s � }�o � � � qht~êkqìs � �1�[o+| ç �1s � �*o+|rt é
p �{���O� |w}wtzp � o]u1í����������������������]ò�} ç ê{o+}�}wqjo1|wo � t � � � o
u�} � }wtzu�}wtzp+u�� ç |I}wqjo � sO�jo+| � ��tzsjê#� ç �jo �v� tzsjê#p ç |r|wo �z��é
}wt ç shu+��� � o�} ç }wqjo�� � p°}:}wq � } ��
e� ê{| � sjêkt � s �{� ê ç(é
|rt~}wqh� p � shs ç }1�[o/y{o]p°} ç |rt~�+o]� � ç |bp ç � �O� o°ó³�/o]uwqjo]u
}wqjo ç s � � £&� �è} ç �Oshtvuwq*}wq ç u�o�uwtz� �h�z� }wt ç sOuÆtzs � |wo ��é
u ç s � � � o�}wtz�*o�tzu9}wqjo �O� | �{�z� t~� � }wt ç s �(�h�O� �mtzshê }wqjo
�*o]uwu � ê{o ��� uwuwtzsjê �O� | � �ht~êk� � �
� | � s � o+} �{� ��� ��! �"� #$! �"�&%'!C�jo]uwp°|rt~�[o]u1}wqjo�� � uwtzp�tz�jo � u
� ç | �è��� | �{�z� o � � �h� o+|  �
e� ê{| � sjê{o�u çk� y{o+|�� £ qOtzprq � u�o]u
� �h� }wt~ê{|rtz��� ç | � p+p°o � o+| � }wt ç s ç ��}wqjo*õ ç	£ o]ô �O� }wt ç shu+�
nCqjo � o+|w� ç |r� � shp°o(�hê � |wo]u � |wobô � t~}�obê çVç ����}wq çk� êkq

ç s � ��u�}�o � �j� � | ç � � o]�/u � |woI} � p ��� o]��� � ç |è}wqjo � s é
u�}�o � �j��p � u�o�}wqjo�o�)èp+t~o]shp°��tzu £�ç |ru�o{�7�Âo]p �{� u�o�}wqho* � � ç |�}wqjo9}wtz�*o�tvsX}�o+ê{| � }wt ç s �{�zç sjê ç sjo �O� |w}wtvp � o
}�| �'+ o]p°} ç |w�/tzudy{o+|w��uw� �{�v��� o+| ç shoC}wtz�*oCu�}�o �èç �Âõ � tz�
õ ç	£ tzsX}�o+ê{| � }wt ç s � sh�³u ç }wqjo*õ çk� }wtzsjê �[ç tzsX} £�ç | �Vé
�~çk� ��tvu �{� u ç y{o+|w� �~ç	£ �
� � prqè}wtz�*o�tzu7u � o]sX}Æ� ç |�p ç �è� � sOtzp � }wt ç s � sh� £�� tz} é
tzsjêj�V�[o]p �{� u�oC� ç |�p çk� �èõ ç�£­�O� |w}wtzp � o�p ç sXy{o]p°}wt ç s�s ç }
y{o+|w��o°ó�}�o]shuwt~y{o p �{� p �h�v� }wt ç shu � |ro9sjo]p°o]uru � |w�{�-,Fsjo
|wo]�*o]�h�)�/t~êkqV}e�[o � qht~êkqhu � o+o]�1u £ t~}wp�q � t � o����V|rtvsjo+}
ç |
� çk�z� qhtzs/.&�10 ¢ þ �10Æí2�$�����43��V}�o ¢ uªò�� £ qhtzp�q1p çk�h� �
� �{�z� sOp°o�}wqjo�|wo �z� }wt~y{o9qht~êkq�õ çk� }wtvsjê �[ç tzsV} � o+|w� ç | é
� � shp°o ç ��0 îEn � 
 .506070 � | ç p°o]uru ç |ru � sh�#}wqho £ o �(�
p �(�O� p+t~}Ò� ç ��}wqjo � � uw}   � }wqjo+|rsho+}­p ç �/� � shtzp � }wt ç s
sjo+} £�ç | � í��98F�43��m}�o ¢ u�ò���� ç |r|wo]u �[ç sh�htzshêC} ç }wqho��htvu é
p � uwuwo]�­o°ó � � �O� o]u�p �{� p �h�z� }wt ç s­}wtz�*o]u � sh� �O� | �{�v� o �
� o+|w� ç |r� � shp°o £ t �z� �Âo � |wo]uwo]sX}�o]���:��s ç }wqjo+| �[ç tzsV}
tzu�}wqjo�p ç �è� � sOtzp � }wt ç s ç �1� � sV� uw� �{�z���O� p �(� ê{o]u+�
£ qhtvprq�uwq çk�h� ���[oEu � �/�*o]� �j� } ç ��t~ê{ê{o+|��*o]uwu � ê{o]u+�
�[o]p �{� u�oCo � p�q��*o]uwu � ê{o�|wo]ô � t~|wo]u � u�} � |w} �j� }wtz�*o�tvs é
�jo � o]sh�jo]sV} � � ç �dtz}wu�uwt~�+o{� þ � �/� � |rtzuwtzshêb}wqjo �Âç }�o]s é
}wt �{�Oç �eu � p�q �1�O� | �{�z� o ���{� ê ç |rt~}wqO�I�Vt~} £ t �z� �[o�uwq ç�£ s
}wq � } � 3�o ç�£��O� �   p �v� u�}�o+|&tzu � qOt~êkq � ��p ç � � o+}wt~}�y{o �{�~é
}�o+|rs � }wtzy{oI} ç }wqjoIp �z� uwuwtvp �{� � � tzs3�T| � �*oIp ç � �O� }�o+|
o+y{o]s�t~�jqjo � ym�1s � �b�Âo+|Rp°| � shp�qhtzsjêCp �(��� �Ot � t~}Ò�Ftzu_sho]p é
o]uwu � |r�{�

; < =�à?>A@CBD=�à[æråE=�FG< â)ãH@IF
� ç | � } � |w� �h� o]sV}+�Vtvu ç }wqjo+|r�I� �~ç�£ � � prq�s � �1�[o+|7ê � u
õ ç	£ }wqjo#p ç sOu�o+|wy � }wt ç sño]ô �h� }wt ç shu�� ç |9� � uwu+�)� ç(é
�*o]sV} � � � sh�3uwp �{�z� |�u � o]p+t~o]u � |ro � uwo]���9îEo £ } ç sKJ¡u
u�}�|wo]uru   u�}�| � tzs � uwu � � � }wt ç s � sO�#}wqjo�u�} � sh� � |���L éNM  
� ç �jo �7� |ro �(�h�O� t~o]���InCqjoO.C� � p � s#�[o � |ro]u�o]sX}�o]�
tzs�}wqjo1� çk�z�zç�£ tzshêbê{o]sjo+| �{� � ç |r�I�

PP �KQ ùmý5RTSVU PPXWZY Q ùVý�[ Y RTS
� PP\W]Y_^N` P RPXWZYba ø�ÿcU ÿ û�d
�



£ qht � o�R u�} � sO�huè� ç |�}wqjo p � |w}�o]uwt � s y{o �~ç p+t~}Ò� p ç � é
�Âç sho]sX}wu([����)ø ���������m�!� ç |:}wqjoè} � |w� �h� o]sV} � tzsjo+}wtzp
o]sjo+|wê{� LÂ�X� ç |Æ}wqjoCo]sho+|wê{�/�htzuwurt �O� }wt ç s
	 � sh�*� ç |7}wqjo
uwp �{�z� |ru���� �
� ô �h� }wt ç s R ` ÿ ÿ û


������ � � � �������������
� ç �*o]sV} � � [�� � �"! ���#%$ Q ` ��&�$��#�' S)( �+*��#�'-, ù/.102� �-���435� �� & �� '76���
} � |w�`� � tzs��
� sjo+|rê{� L 8:9; � < � �³ùVý
	 =ÿ û&�' =[�� � ÿ û&�' [>���tvuwuwt �O� }wt ç s 	 8:9;�? @� íA� @%B < � �C� @ED ùVý
	�ò � @�F @� ÿ û�
þ p �{�z� | ��� 8 9; � � ��� ��� �����

< � øG� � ��&:'��#%$ Q ��&�'��#%$ U ��&�$��#�' SIHJ�K�L!&øG�CUM� � d � � øìù/.N� 8 � D@� 8 øT�/�&�PO d � @QB ø �4�SRTR d � @UD ø �4�-O�8 d+V � ø �4�&� d+V @ ø �4�-� d � @UF ø �4� �
n � � � o � � WYX-Z/[ � X�\:]_^+\4`+ab^+X5`%]2c �%dfePg \4hP[i^Ec�X�\:] � ]ih� \:[ g ^%`jc�` g�kl� \�m)conP`qpi[iX5hM`Qr2[ � coX5\�] �
n � � � o(�Eurq ç�£ u�}wqjo�y � |�t � � � o]u � sh�èu çk� |rp°oE}�o+|��/u7� ç |
}wqjo*�htLs[o+|wo]sX}�o]ô �h� }wt ç shu+� ` tzu�}wqjo�}�| � shu �[ç |w}×p ç o+� é�Op+t~o]sV}�í þ prqh�ètz�j}7s � �b�Âo+|°ò��jÿ#tzu�}wqjo�u çk� |rp°o�}�o+|r� ç �
õ ç�£ y � |rt � � � o � sh� ÿ û tzu×}wqhoèu çk� |rp°oè}�o+|r� � ç |1}wqjo
tzsX}�o+| � p°}wt ç s £ t~}wqb}wqjo��htzu � o+|ru�o]� � q � u�o�� �h� � �z� tzsjê�}wqjo
} £�ç� X£�� ��p çk�j�O� tzsjêj�t��tzuÆ}wqhoE� çk� o]p �O�z� |u� � }wqjoE} � | é� �h� o]sV}�y�tzuwp ç urt~}ö�{�jùmý tzu&}wqhoFê � uC�jo]shuwtz}ö� � sO�v0 w°��04x
� sh�y04z � |wo)}wqho1p � |w}�o]uwt � s9p ç � �[ç sjo]sV}wu ç �do°ó�}�o+|rs �{�
� ç |rp°o]ubíTo{��êj�7� ç �h�V� ç |rp°o]u�ò � o+|C� � uwu]�{ û� tzu�}wqjo ��� |w}wtzp � o9� � uwu+� £ qjo+|wo+�m��}wqjo9u � �/� ��é
}wt ç shu)tzsO�jo°ó�L9| � shu×� ç | �{�z�d�O� |w}wtvp � o]u � o+|1p°o �z� �H[ û� �
tzu&}wqjob� é }wq�y{o �~ç p+tz}ö�Ip ç � �[ç sjo]sV} ç �_}wqho �O� |w}wtzp � o LÂ�
nCqjo!�htzu � o+|ruwo � q � u�oÆtzu�|wo � |wo]u�o]sV}�o]�F�V�×�htzurp°|wo+}�o �O� | é
}wtzp � oÆ}�| �'+ o]p°} ç |rt~o]u]� £ qjo+| � ueo � prq �O� |r}wtzp � o7tzu � u � �Ou�}wt é
} � }�o�� ç |]�`�ho � o]sO�htzsjê ç s }wqho � |wo]uwp°|rt~�[o]�9� � uwu�õ ç�£ �
� p°o+|w} � tzs�s � �b�Âo+| ç �R|wo �{�[�O� |r}wtzp � o]u £ tz}wq�}wqho)u � �*o
� qX��uwtzp �{�e� | ç{� o+|w}wt~o]u]��nCqjo:p ç shu�o+|wy � }wt ç s9o]ô �O� }wt ç shu
� ç |:� ç �*o]sV} � �I�!qjo � } � sO�#� � uwu � |wo��htzuwp � uru�o]��tzs� � ! � nCq ç u�o ç |r�htzs � |w�ñ�htLs[o+|wo]sV}wt �{� o]ô �h� }wt ç shu � |wo
u çk� y{o]���m� � s�o°ó �O� tvp+t~}�| � shê{o é~})� }�} � �/o+}wq ç � £ t~}wq
� çk� |r}wq ç |r�ho+| � p+p � | � p°� � sO� �{� } ç � � }wtzp�}wtz�*o�u�}�o �
� � +�� u�}w�*o]sV}+�
� � äHBD@Æá`æråE=�FG< @dàK>�â)ã
nCqjo p ç sOu�o+|wy � }wt ç s o]ô �h� }wt ç sOu � |ro �htvuwp°|wo+}wtzu�o]�
£ t~}wqhtzs0}wqho �T| � �*o £�ç | � ç � }wqjo �Osht~}�o<y çk�z� �*o

�*o+}wq ç ��� � �v� y � |rt � � � o]u � |wo �~ç p � }�o]�ñtzs }wqjo�p°o �v� é
p°o]sV}�o+|]�7nCqjo��htLs � uwt~y{o�õ � ó�o]u � |wo �(�h� | ç ó�tv� � }�o]�è�m�
p°o]sV}�| �{� �ht"sÂo+|wo]sOp°o�uwprqjo]�/o{��}wqho�p ç sXy{o]p°}wt~y{o9}�o+|r�/u
� |woI� � o]sh�jo]���[o+} £ o+o]s p°o]sX}�| �{� �htLs[o+|wo]shp°o � sh� �h�jé
£ tzsO��urprqjo]�*o{�
nCqjo­}wtz�*oì�htzuwp°|wo+}wtvu � }wt ç s�� £ qhtzp�q¾tzu � � u�o]� ç s �
�O� | � � çk� t � s � uru � � � }wt ç s�� ç |C}wqho1�jo+|rt~y � }wt~y{o]u+�

��� R� �J�u� , wY� ��R � , w ��R�R � U�R � ( w8 * �
p � s-�[o�u £ t~}wp�qjo]�ú�Âo+} £ o+o]s:�h|ru�} � sh� u�o]p ç sh� ç | é
�jo+| � �h� o+|btz� �O� tvp+t~}�urprqjo]�*o��V� � � � o]sh�htvsjê�� � p°} ç |]�
s UA�³�ho]s ç }�o]uI}wqjo�p � |r|wo]sX}I}wtv�*o � o+y{o � � �×tLs[o+|wo]sV}
}wtz�*o]uw}�o � uwt~�+o×tzu&tz� �O� o]�/o]sX}�o]��� £ qhtvprq�p � s��[o � p°}wt é
y � }�o]� �V� � s � � �(� }wt~y{o*u�}�o+o+|rtzshê�p ç sV}�| çk� íTo{��êj� �O� | é
}wtzp � o)p çk�v� tzuwt ç s�}wtz�/o]uwp �{� o]u�ò��
nCqjo � |wo]uwu � |wo �ho � �#tzu1�jo]� � p°o]���T| ç � � p ç |w|wo]p°}wt ç s
o]ô �h� }wt ç s�� çk�z�zç�£ tzshê)}wqjoM�K�E�y�Y���#�*o+}wq ç � çk�~ç ê{�{�5�
ê{o ç �*o+}�|rtvp �{� � �h� }wt~ê{|�tz� � ç |b}wqjo � |ro]uwu � |wo*o]ô �h� }wt ç s
u�}�| ç shê � � � p+p°o � o+| � }�o]u�}wqho1u çk�z� }wt ç s � | ç p°o]uru+�
nCqjo �O� |w}wtzp � o  X��� |w}wtzp � o7p çk�v� tzuwt ç s1� ç �ho � � � o7} ç þ ç � é
�*o+|w�To � ���S��! � u�o]u � s�u�} ç prq � u�}wtzp×tz� �O� p°}�� ç �jo � ê{o]s é
o+| � }wtzshê � ymt~|r} �h�{� tz� �O� p°} �O� |w}wsho+| � sh� � s�tz� �O� p°}
� | ç � � �Ot � t~}Ò� � uwu � �/tvsjê ���[ç tzuwu ç sb�htzu�}�|rtz� � }wt ç s��`n�qjo
p �{� p �h�v� }wt ç s ç �C}wqho�p çk�z� tvuwt ç s³�T|wo]ô � o]shp°��tzub� ç sjo�tzs
� s �{�~ç ê{��} ç }wqho � tzsho+}wtzp×ê � uC}wqjo ç |r�{�
nCqjo £&�{�z� tv� �O� p°}×� ç �ho � p ç shurtz�jo+|ru�u�} � }wtzp � sh� �j� é
s � �/tvp&�½|rtvp°}wt ç s � sh�*|ro]ô � tz|wo]u!}wqjo�u çk�z� }wt ç s ç � � p ç s é
u�o+|wy � }wt ç sIo]ô �h� }wt ç s�� ç | � shê �h�z� |�� ç �/o]sX} � ���
nCqjo �O� | �{�z� o � tzu � }wt ç s ç ��}wqjo ê � u õ ç�£ tzuñ� � uwo]�
ç s � � ç � � tzs��ho]p ç � �[ç uwt~}wt ç s �(�h� | çk� prq � uwtzshê�}wqho
�T| ç �ë}wqjo3ê{|rtz� ê{o]sjo+| � }wt ç s � | ç p°o]uwu³uw}wt �z� o°ójtzu�}wtvsjê
t +��k  � �~ç p � u°� £ qOtzprq � |ro��jo]�htvp � }�o]� } ç p°o+|r} � tzs � | ç(é
p°o]uwu ç |�u+�7nCqjoF� �~ç p � |wo+êkt ç s�tzu&}wqjo)uw� �{�z� o]u�}&y çk�z� �/o
|wo+êkt ç s`� £ qhtzprq�p � s��[o �{�z�~ç p � }�o]���V��}wqjoFs ç �jo]u&tzs �
� |w�Otz}�| � |w��� � shsjo+|]�*nCqjo*ê{|�tz�   � �~ç p �X  } ç� X� | ç p°o]uwu ç |
� |w| � shê{o]�*o]sX}EtzuCu�} � }wtzp(�
nCqjo 
e� ê{| � shêkt � s u çk� y{o+| � u�o]u � � � u�}�o+|   p � t~o]sV}×u��mu é
}�o]�I� £ qjo+|woE}wqjoE� � u�}�o+|�s ç �jo�u�o]sh�hu7}wqjoEuw} � |w}�� � } �
ç �&o � prq �O� |w}wtvp � o*}�| �'+ o]p°} ç |w��} ç p � t~o]sX}wu ç s�|wo]uw})� ç |
p �{� p �h�v� }wt ç s �O� | �[ç u�o]u]� � � |w}wqjo+|r� ç |ro�}wqjo�� � u�}�o+|
s ç �jo�p çk�z� o]p°}wu�}wqjoc��s �{���O� |w}wtvp � o�� � } � tzs�}wqjo �h�jé
� � }�o]�3u�} � |w} � tzuw}+� þ ç }wqho �O� |r}wtzp � o]u � |wo�u � |wo � � ç s
�{�z� p � t~o]sV}:s ç �jo]u�tzs � � �O�z� �j��s � �/tvp � |w| � shê{o]�*o]sX}+�
£ qhtvprq � o � �huÆ} ç1� � ç |wo ç | � o]uwu � sOt~� ç |�� £�ç | � �5� � u ç
}wqjo*õ � tz��� � } � � � u�}F�[o��Otzu�}�|rt~� � }�o]��} ç }wqho/s ç �ho]u
� p+p ç |r�htvsjê�� � o*} ç }wqjo]t~|1p � |w|wo]sV} � �9p ç � �O� }�o]� �O� | é
}wtzp � o]u]�8



XY

Z

Vp,abs

3.90432
3.74815
3.59198
3.4358
3.27963
3.12346
2.96728
2.81111
2.65494
2.49877
2.34259
2.18642
2.03025
1.87407
1.7179
1.56173
1.40556
1.24938
1.09321
0.937037
0.780864
0.624691
0.468519
0.312346
0.156173

XY

Z

� t~ê � |wo�� ��� `���������` g��
	 `�h�� ��g coXL^
�5`�� `��5\4^%X-c�X�` � X5] �
� \:]���` g�	 `Q]2c�� n � ]P]P`��

0.000 0.023 0.046 0.069 0.092 0.115 0.138 0.161 0.185
Axial Distance [m]

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

V
el

oc
ity

. [
m

/s
]

Convergent Channel  / FOHANNO & OESTERLE
Cut Plane: z = 9 mm  Particle Massflow = 0.13kg/s
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VORTEX SHEDDING OF A CIRCULAR CYLINDER
Dfg−Benchmark:  2D−2   Re=100;  Comparison of Time Discretisation
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VORTEX SHEDDING OF A CIRCULAR CYLINDER
Dfg−Benchmark:  2D−2   Re=100;  Comparison of Time Discretisation
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PARALLEL EFFICIENCY LAGRANGE SOLVER BENT DUCT
Fast−Ethernet/Cisco 100MBit/s, Linux Cluster with 12 AMD Athlon 600 MHz

2 proc  Dt=1.E−4 
2 proc  Dt=1.E−3
4 proc  Dt=1.E−4 
4 proc  Dt=1.E−3 
8 proc  Dt=1.E−4
8 proc  Dt=1.E−3 
12 proc Dt=1.E−4 
12 proc Dt=1.E−3 
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PARALLEL EFFICIENCY LAGRANGE SOLVER  BENT DUCT
Fast−Ethernet 100MBit/s, Linux−Cluster PIII 800 MHz/AMD Athlon 600 MHz

4 proc   Dt=1.E−4 PIII
4 proc   Dt=1.E−3 PIII
8 proc   Dt=1.E−4 PIII
8 proc   Dt=1.E−3 PIII
8 proc   Dt=1.E−4 AMD
8 proc   Dt=1.E−3 AMD
16 proc Dt=1.E−4 PIII
16 proc Dt=1.E−3 PIII
32 proc Dt=1.E−4 PIII
32 proc Dt=1.E−3 PIII
46 proc Dt=1.E−4 PIII
46 proc Dt=1.E−3 PIII
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PARALLEL PERFORMANCE LAGRANGIAN SOLVER 
Fast−Ethernet/Black Diamond, Linux−Cluster PIII 800 MHz, Case Bifucator Dt=1.E−4
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CALCULATION TIME LAGRANGE SOLVER BENT DUCT
Fast−Ethernet/Black Diamond 100MBit/s, Linux Cluster with 528 INTEL PIII 800 MHz

4 proc   Dt=1.E−4 Bent Duct
4 proc   Dt=1.E−3 B.D.
8 proc   Dt=1.E−4 B.D.
8 proc   Dt=1.E−3 B.D.
16 proc Dt=1.E−4 B.D.
16 proc Dt=1.E−3 B.D.
32 proc Dt=1.E−4 B.D.
32 proc Dt=1.E−3 B.D.
46 proc Dt=1.E−4 Bifucator
46 proc Dt=1.E−3 Bif.
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