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^D_	`]a bYd�e�r�` ��}]_	b]awd lYdNq�`�akx
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^�²�uwu³_	`Yh b;rY}nikjcqDa´�]`]h b[uwuwx
^D_N`]acbYd�eµr�`c��}]_Nb]a�d�l]dNq�`]a x·¶n}wikjcq�a�¸w`Yh b
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» q�atq�d b � b]h�_,�Y^wz]rk�5eµd	qDdcjnb�x
^Yrc�5e��]`]}whN�]b�x � h l]aN�£ ¼�� µ�� ��� ½�D¾w¿;fnf¡ ���¯w°$uÀ��­w¿w^wzYrk�5eÁ�]`]}�hN��b�x
^Yrc�5e�fw}wicjcqn��ycb]hcx]�n���w^wzYr �5egfn}wicjcq]��ycb�hcx
^Yrc�5e�r�lYd�b�xN��¿w¯n¿�^wz]rc�£e�r�l�d bwx

^wzD_	`�acbYd�e�i	qDikjcq�`]vwh l�fnyw{cx
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^D_N`]acbYd�e�q�_cfkjnbD_	b]a�d l�d	q�`�a�a l�_	bnmpo��	¥�_cfkjNo�x
^D_	lYdYywi¡e�bnsnsNqn��q�b�a	��{ È]swlc��dw`YhÉ¦�hwd�mtoD�w±w¬w¬n�]fcbc�koDx
^D_NlYdnywi¡eÁ��fcbwbnr�xN�� ���^nzD_	l�dnyni�e��DfcbYbnr x
^D_NlYdnywi¡e�dny�h `]}wvnywfn}wd xn¬� µ°�^nz�_	l]dnyYi¡eµd]y�h�`]}nvnywfY}�d x

^wzD_	l]dnywi¡e�bYswsNqn��q�b]a	��{ È]s�lc�Dd `]h x
^D_	`]a bYd�e��]`Ysndn¦clYh�bÉy�h�bnswmpo�ywdwdnf¡e>znz�¦w¦w¦� �¦ `�j�snh l�_� Á�]`D_£o�x
^wzD_	`�acbYd�e���`nsndn¦cl]h b�x
^D_	`]a bYd�e��]`Ysndn¦clYh�bÉy�h�bnswmpo�ywdwdnf¡e>znz]h	q�l��]l� �¦NqDa¡ gdn} b� gacjwzw�]`YsndY¦ lYhwb�z
�c����Êpo�xw^nzD_	`]acb]d�e���`YsYdn¦cl�h bwx

^D_	`]a bYd�e�ycl]h�rY¦clYh�bÉy�h�bnswmpo�ywdwdnf¡e>znz]h	qn�Y�5 g}waNq]uwj�qDa�¢� �l �5 µlYd zD_Nl]dnyYi�h `]¤�b]hcz
�	qY�w��yt¥Da�r�bnsN¥Dawd bYvnh�l]d	q�`�akz�f bYhk�]b�}	�5 gh	qY�w�P �}waNq]unjcq�a�¢� µlc�£ �l]dpo�x

^wzD_	`�acbYd�e�y lYh�rY¦cl]h b�x
^D_	`]a bYd�e�l�j�v `Yh	q�dYy]_Uy�h bnswmto�y�dwdnf�e>zwz]h	qY�w�£ �}Yatq]uYjcq�a ¢� �lc�P �l]dcz
_	l]dnywi�h `]¤ bYhcz]�Nqn�w�Dy	¥�a r�b]sN¥�awd b]vwhwlYd	q�`]acz]�kqn�w��y�� j]vpoDx

^wzD_	`�acbYd�e�lwj]v `Yh	qDdny]_	x
^wz�_	`]acbYd�e|q�_cfkjYb�_	b]a�dwlYdNq�`�akx
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^D_N`]acbYd�eÁ�]bYhwÍ	qY�]bÉa l�_	bnmpo��w�	¥��n¸to�x
^D_	`]a bYd�e�r�` ��}]_	b]awd lYdNq�`�akx
� y	qn�$qn�/l]a4q�_cfkjnb�_Nb]a�d lYdNq�`]a/`ns[dYycb/�	qn�w��y�lwj]v `Yh	qDdny]_� 

^wzD_	`�acbYd�e�rw`c��}]_	b�a�d l]dNq�`]akx
^D_	`]a bYd�e��YjYlc�w��q�skqn�]l]dNq�`]akx
^D_N`]acbYd�egf�h `]ikjYb�_Uy�h bnswmto�y�dwdnf�e>zwz]h	qY�w�£ �}Yatq]uYjcq�a ¢� �lc�P �l]dcz
_	lYdnyni�h `Y¤ b]hcz]�	qn�n�Dyt¥Dawr�bYsk¥Dawd b�vwh l�d	q�`]a z
qDa r�bYsNqDatq�d�b�ucqDa�d�b]vwh l�d	q�`�a�oDx

^wz�_	`]acbYd�e�f�h `]icjnb�_	x
^wzD_	`�acbYd�e��]jnlc�w��q�sNqn��l]dNq�`]a x
^D_	`]a bYd�e|q�_ fkjnb�_	b�a�d l]dNq�`]a~y�h bYswmpo�y�dndnf¡e>zwz�h	qn�w�P �}natq�unjcqVa ¢� �l �£ �l�dcz
_	l]dnywi�h `]¤ bYhcz]�Nqn�w�Dy	¥�a r�b]sN¥�awd b]vwhwlYd	q�`]acz]�k¥�_cf j	oDx

^wzD_	`�acbYd�e|q�_cfkjnb�_Nb]a�d�l]dNq�`]a x
^D_	`]a bYd�e��]b]hwÍ	qn�]bwucqDawd�b]h�s�l��]bwu]r�b �w�Dh	qDfnd	q�`]a
y�h�bnswmpo�ywdwdnf¡e>znz�fcb]hk��b]}	�P µhNqY�w�£ �}Yatq]uYjcq�a ¢� �lc�P �l]d�e�­n¬w­Y¬�zYlYªNqY�Yz
�]b]hwÍ	qn�]b �Yzn�Y{�_ ic`�j qY�w¥Da�dwbYvnh�lYdNq�`�ak©�¦k��r�j	o�x

^wzD_	`�acbYd�e���bYhwÍ	qn��b�ucq�awd�bYh�snlc��bwuYrwbc�Y��h	qVf�dNq�`�akx
^D_	`]a bYd�e��]b]hwÍ	qn�]bwu�itq�a�rkqDa�v�x
^D_N`]acbYd�e�_	l]f$l ��d	q�`]a�mpoDbYª b �ko
`]fcbYh�lYd	q�`]a�mpo���{�_ i	qDa�d�e|¥�awd b]vwhwlYd `�h�e�qDawr�bnsc¥Dawd,o
f�h `]icjnb�_tu]h�bns�bYh b�aN�]bnm	o]q�a�r�bYsNqVatq�dwb�u qDand bYvYh l]d	q�`�a�o�xw^nzD_N`�acb�d�eR_Nl�fcx

^D_N`]acbYd�e�_	bc�w�]l]v b�u���`�a	��dYhn}N��d	q�`]a[q�`wu]h bnswmto�spo
_	bc�w��lYv b�u�a l�_	bnmpo���{�_ciNqDawd�e|¥�a rnbnsN¥Va�dn� b]�Y}cb���dpo
_	bc�w��lYv b�u�f lYhwd�mpo�q�ac¬to�x

^wz�_	`]acbYd�eR_	bc�w��lYv bwu���`]a	�DdwhY}N��dNq�`�akx
^wzD_	`�acbYd�e���bYhwÍ	qn��b�u�i	q�a�rNqDanvcx
^D_	`]a bYd�e��]b]hwÍ	qn�]bwuD_	b]d�lYr�lYdwl�xn^nzD_N`]a�bYd�e>�]b]hwÍkqn�]bnuD_NbYd�lYr�l�d lwx
^D_	`]a bYd�e�i�h�`Y¤ bYhcu qDa�d�b]hws�lc��b�x
^D_N`]acbYd�eÁ�]bYhwÍ	qY�]b�u�Î��N¥]xw^YzD_N`�acb]d�e>�]bYhYÍ	qY�]bnu�Î �k¥]x

^wzD_	`�acbYd�e�iwh `Y¤ bYh ucqDawd�b]h�s�l��]bwx
^wz�_	`]acbYd�e��]bYhwÍNqn�]b�x
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=�> ÞÞê�÷ d�N}DGÝHÝ�õWð ùRXHFWAg[LÝWAgdJMO>eúw=�d�X�öLéN�LFWVaß4XW?@A}Ý�d�NgDaÝWÝ�K6D�NgN,V�XH?@=�F9ê�D�XW?LB.FHVGIa=�FÞd�N}DGÝHÝY=�Ý
D�FH=ÉAQ[@?L=�FHA�XH=�\ÁÝWàLdf?åXW?LD�X9=�>cÞ$ê�÷ÅXHFW=�D�XfÝÞXW?@=æê�D�XH?LB.FWVaIG=�F:Va>eúw=�d�XHÝ�DaÝ�Ag[LÝYXHD�[�d�=�Ý�V�_
ð,ù�XWFHAQ[�ÝYA}d�MO>eúw=�dnX�éR]0=:\eVT[@V�XE?LDJãa=$D�d�N}DGÝHÝ÷õHb�=�FWã�A}d�=�ö5DGÝ.Ag[æVaà@FEAQ[@_`VGFHßTD�XWAgVG[(ß�Ve\e=�NZò
A�XfÝ�AQ[@_`VGFHßTD�XWAgVG[åÿ°D�] b�
$÷ø\e=�ÝWd�FWAgUeXWAgVG[ � A}Ý�\eAgFW=�dnXHNQá(AQ[Ld�NQà�\e=�\æAg[UõH<�=�DGNQA"!�D�XWAgVG[cöLé

ÛE?@=�FfD�XWAgVG[�D�Ng=Þ_`VGF�àLÝWAg[@P^ð,ù�XHFWAg[LÝWAgdJMO>eúw=�d�X�DGÝ�XH?@=�>LDaÝYA}Ý�VG_,VGà@F�d�NgDaÝWÝW=�Ý�AgÝ�XW?LD�XOAQX
D�NgNQV�â�Ý�XWVÆ?LVGN}\ÁßT=�XHDa\@D�XfDÆDG>�VaàeX5â�?@A}df?ÁXH?@=(FH=�PaAgÝYXWFHáÆ?�DGÝ5[@VÆU@FHAgVGF9I�[@V�â�Ng=�\@PG=Gé�äl[
ULD�FWXWA}d�à@N}D�F�K¥AQX9ßÉDJáÆ?@VaNg\åD�[ÉÞÞê�÷ \eVed�àLß�=�[RX�KC=aé P�éQK6XW?@=(êÆb�
O÷ \e=�ÝHd�FHAQU@XWAgVG[åV�_EXW?L=
=�[RXWAQXwáGé
ÛE?@=(ê�D�XW?LB.FHVGIG=�F�ÝYàL> d�NgDaÝWÝW=�Ý:ULFWV�ã�A}\e=cDG\@\@A�XHAQVa[LD�N ßT=�XW?@Ve\@Ý�XWVÜ=�ùRXHFHDadnX9DG[L\
XWVÉßTVe\eA�_`á^XW?@A}ÝEAg[e_`VGFHßÉD�XWAgVG[Cé

âpãøâ � é�éDLpð]�ÄÆ����RL	Å/LNù í ÅN�D�����ÄQné
û [Ü=�ÝWÝW=�[RXWA}D�N
df?LD�FfDGd�XW=�FWA}ÝwXHAgdÞVG_,VGà@F$ÝY=�FWã�A}d�=9\e=�ÝWd�FWAgUeXHAQVa[�ß�Ve\e=�N�A}Ý�XH?@=TD�>@AgNQAQXwá(XWV^=�ù�ô
U@FW=�ÝWÝEFH=�N}D�XHAQVa[LÝW?@AQU�Ý�D�ßTVG[@P�XH?@=�ã�D�FHAQVaàLÝE=�[RXHA�XHAQ=�ÝEXW?LD�X�d�Vaß�ULFWA}ÝY=:DÉÝW=�FHã�Agd�=Gé@ÛE?@=:FH=�PGô
AgÝYXWFHá:_°DGd�AQNgAQXHD�XH=�Ý�XW?LAgÝ%_`=�D�XHà@FW=.>�á:XW?L=�d�VG[�d�=�U@X
VG_ D�[·õ û ÝWÝWVed�A}D�XHAQVa[cö@é û FW=�PGA}ÝwXHFWáÞVa>eúw=�d�X
ßTDJá�> =$DaÝWÝWVed�A}D�XW=�\�â�A�XH?H!�=�FWV9VGF;ßTVaFW=�VGXW?@=�F{FH=�PaAgÝYXWFHá9Va>eúw=�d�XHÝ�éRÛE?L=OÝW=�FHãRA}d�=O\e=�ÝHd�FHAQU@ô
XWAgVG[�ßTV�\@=�N6\e=VEL[@=�Ý�XW?@=Þ_`VaNQNgV�â�AQ[LP�ßÉD�XW?@=�ßTD�XWA}d�DGN6DGÝHÝYVed�A}D�XHAQVa[LÝ$ÿ°ÝW=�=��
AQPaà@FH=ú� � #

Â�é�ñ,Ã�Qwð]�ÄÆ O�ûúQnJ�éD�RL	ÅPüýù�T Ð FWVa>@Ng=�ß Ð õYA}Ý�ÝWU�=�d�A}D�N¥ãG=�FHÝWAgVG[^VG_Áö Ð FHVG>LNQ=�ß Ð àgé



þ

Association: 

Machine Implementation Algorithm Problem

MathbrokerObject

ExtrinsicObject

Mathbroker objects

RegistryObject

Inheritance: 

ebXML objects

Realization

RunsOn IsBasedOn Implements Solves IsSpecVersOf

@�AëB »�ÿL» ~GjWow�Gv�pHj�È.jfkwpWowv��atwv�|�sÉÄ�|�½ajf�Lv�s�twqRj.owjH¾�v�kutlol�ÉpH|�s�twjHÂ�t

ñpLNO�òkQwéYT û NgPGVGFHAQXW?@ß û õHÝYVaNQãa=�Ý�ö Ð FWVa>@NQ=�ß Ð é
ÂVS³Ã�OÄQwS³Q�ÅN�Dé]T$älßTU@NQ=�ßT=�[RXHD�XWAgVG[æäôõWAQßTU@Ng=�ßT=�[RXfÝÁö û NgPGVaFWAQXW?Lß û é
Â�é��÷Æ éDQwï£üHÅ�T$<�=�DGNQA"!�D�XWAgVG[�< õWAgÝE>�DGÝW=�\(VG[cö�älßTU@Ng=�ßT=�[RXHD�XWAgVG[æäné
Ë��PÅ,é�üýÅ�T�älßTU@Ng=�ßT=�[RXfD�XWAgVG[�äôõYFHà@[LÝEVG[köTêÜDGdf?@Ag[@=�êåé

û ÝHÝYVed�A}D�XHAQVa[LÝ�DGFW=ÉXH?@=�ßÉÝW=�NgãG=�Ý�FH=�PGA}ÝYXWFHáçVa>eúw=�d�XHÝ9DG[L\ød�VGFHFW=�ÝYU VG[L\@AQ[@PaNQá0ÝwXHVGFH=�\åAg[
XW?@=:FH=�PaAgÝYXWFHáÉâ�A�XH?�NQAg[@IeÝEXWVÉDTÝWVGà@Ffd�=:D�[�\(D5XHDGFWPa=�X�FH=�PGA}ÝYXWFHáÉVG>eúw=�dnX�é

âpã�� � ORÆ éDéD���PðYÆ����ÄLNÅ;LNù í ÅN�����D�RQwé
û d�N}DGÝHÝYAëE�d�D�XWAgVG[ ÝHdf?@=�ßT=øÿ°VGFÉXfD�ùeVG[@Vaß9á � A}ÝcDÁ?@Ag=�FfD�Ffdf?@A}d�D�N.XHFW=�=ÜV�_:d�Va[Ld�=�UeXHÝcXW?LD�X
ÝwXHFWàLd�XWà@FH=�Ý�DçULD�FWXWA}d�à@N}D�F5I�[@V�â�NQ=�\ePG=æD�FH=�DLé�ÛE?@=�D�>@AgNgA�Xwá0XWVåd�N}DGÝHÝWA�_`áÁD�[èVG>eúw=�dnX�ÿ`A�é =aéQK
XWV�NgAQ[@I0AQX:XWVÜD�d�Va[Ld�=�UeX�Ag[øDæd�NgDaÝWÝWAëE�d�D�XWAgVG[åÝWdf?@=�ßT= � A}Ý�D�[åAgß�U VGFWXHDG[RX:_`=�D�XHà@FH=ÉV�_�D
FW=�PGA}ÝwXHFWáaKG> =�d�DGàLÝW=�A�X{_°DGd�AQNgA�XfD�XH=�Ý;XW?@=OU@FWVed�=�ÝHÝ V�_C\@AgÝHd�V�ãa=�FHAQ[@PÞXH?@=�Va>eúw=�d�X�é û [cVa>eúw=�d�X{Ag[
XW?@=:FH=�PaAgÝYXWFHáÉßÉDJác>�=�d�NgDaÝWÝWAëEL=�\(ß9à@NQXWAgU@Ng=ÞXWAgßT=�Ý�Ag[�VG[@=ÞVGF�Ag[æß9à@NQXWAgU@Ng=9ÝWdf?L=�ßT=�Ý�é

=�> ÞÞê�÷üDGNQNgV�â�Ý9XWVçÝWà@>@ßTAQXÉ[@=�â d�NgDaÝWÝWAëE�d�D�XWAgVG[ÇÝHdf?@=�ßT=�Ý9Ag[RXWVçXW?@=æFW=�PGA}ÝwXHFWáåÝWàLdf?
XW?LD�X.FH=�PaAgÝYXWFHáTVG>eúw=�dnXHÝ{ßÉDJáT>�=:d�N}DGÝHÝWAFEL=�\ÉAg[cXW?L=�ÝW=$ÝHdf?@=�ßT=�Ý�éR]ç=$àLÝW=�\cXW?@A}Ý._`=�D�XWà@FH=�XHV
AQßTU VGFWXÞDaÝODG[Ü=�ù@D�ßTU@Ng=�XH?@=
	 û êÜbÇÿ�	$à@A}\e=5XWV û ã�D�AgNgDG>@Ng=�ê�D�XW?@=�ßTD�XWA}d�DGN%b�VG_�Xwâ.DGFW= �
d�N}DGÝHÝYAëE�d�D�XWAgVG[åÝWdf?L=�ßT=É>�áÜXWFfD�[�ÝYN}D�XHAQ[@P�XH?@=cU@àL>@NQA}ÝW?@=�\·Þ$êÜ÷Å_`VGFHßÉD�X�V�_EXH?@AgÝ9ÝWdf?@=�ßT=
AQ[RXWVçD�_`VGFHßÉD�X5Dad�d�=�UeXH=�\å>�á0XW?@=(FW=�PGA}ÝwXHFWá ë ��î�éP��AgPGàLFW=H�çÝY?LV�â�ÝÞXW?@=æÝWdf?L=�ßT=cã�AQ=�â{=�\
AQ[ÇXW?@=�FH=�PGA}ÝYXWFHáç>@FHV�â�ÝW=�F�é
êÜb�
$÷ü=�[RXWAQXWAg=�ÝTßÉDJáå>�=�d�N}DGÝHÝWAFEL=�\ÁAg[øXW?LAgÝÉDG[L\ÁAg[èVGXW?@=�F
ßTD�XW?@=�ßÉD�XWA}d�DGN6ÝWdf?L=�ßT=�Ý�é

âpã�� 
 é��gÅ,�³���,Q í ÅN�����D�RQwé
b�AQ[�d�=�Vaà@F ßÉD�XH?@=�ßÉD�XWA}d�D�N =�[RXHA�XHAQ=�Ý;D�FH=9ÿ°=�ù�XW=�[LÝYAgVG[�Ý V�_ � =�>cÞ$ê�÷Æ=�[RXWAQXWAg=�Ý�KGXH?@=�áTd�DG[c> =
DGd�d�=�ÝHÝY=�\�àLÝYAg[@P:XH?@=OÝYXHDG[L\@DGFH\T=�> Þ$ê�÷ÆßT=�df?LDG[@AgÝWßÉÝ�éY�@VGF{AQ[�ÝwXfD�[Ld�=GKY�
AgPGà@FH=�ö9\@=�ßTVG[eô



�

@�A"B »��L» i{jH¾�v�kutlol���Gow|nÊ kljHo;kwpWowjfjfsaklqR|�t{|�z��E�EÄÉ~�pH��m�klklv�Ì�pfm�twv�|�sÉkwpYqajf�:j

ÝwXHFHD�XW=�ÝÞ?LV�â XH?@=É=�> ÞÞê�÷ >@FHV�â�ÝW=�F:\eA}ÝYU@N}DJáeÝ:ÝWDGßTU@NQ=É=�[RXWAQXWAg=�Ýcÿ°V�_.XwáRU =(b�=�FWã�A}d�=aK¥älß5ô
U@NQ=�ßT=�[RXHD�XWAgVG[6K Ð FWVa>@Ng=�ß�K û NgPGVGFHAQXW?@ß�K;DG[L\ êÜDGdf?@Ag[@= � â�AQXW? XH?@=�AgFc[LDGß�=�ÝÉ\eFfDJâ�[èAg[
FW=�dnXHDG[@PGàLNgDGF.> VJùe=�ÝED�[�\^XH?@=:FH=�N}D�XWAgVG[�Ý.DGßTVG[@P�XW?L=�ß AgNgNQàLÝYXWFfD�XH=�\æDGÝ�DGFWFHV�â�Ý�é

âpã�� ÂVS³ÃPORQ�S³Q�ÅN��Æ��D�RL	Å � éDÃ�Qwð���é

]ç=çAQßTU@Ng=�ßT=�[RXH=�\ XH?@=Æ=�[RXWAQXWAg=�Ý(V�_:XW?L=çÝW=�FHãRA}d�=ç\e=�ÝHd�FHAQU@XWAgVG[ ßTVe\e=�NÞÝYà�df? XW?LD�X^XH?@AgÝ
AQßTU@Ng=�ßT=�[RXfD�XWAgVG[èd�D�U@XWà@FH=�Ý5D�NgN;XH?@=(DaÝYU =�d�XHÝ9DG[L\å_`=�D�XWàLFW=�Ý�V�_OêÆb�
O÷;é ê�VGFH=�V�ãa=�FÞXW?L=
êÜb�
$÷Á=�[RXWAQXwá�d�N}DGÝHÝY=�ÝEAQ[@?L=�FHA�X�DGNQNCXW?@=Þ_`à@[�dnXWAgVG[�D�NgA�XwáæV�_
XW?@=9=�> ÞÞê�÷ød�N}DGÝHÝ7õHð,ù�XWFHAQ[�ÝYAQô
d�MO>eúw=�dnX�öæXH?@=�á0=�ù�XH=�[L\¥é�]ç=(D�N}ÝYV�=�ùRXH=�[L\@=�\çXW?@=(ßÉD�[LDGPG=�ßT=�[aXÞ_`à@[�dnXWAgVG[�D�NgA�Xwá0V�_EXW?L=
=�> ÞÞê�÷0FW=�PGA}ÝwXHFWá5XWVTD�NgNQV�âÅXH?@=ÞFW=�PGA}ÝwXHFHD�XWAgVG[6KRd�N}DGÝHÝYAëE�d�D�XWAgVG[CKRDaÝWÝWVed�A}D�XWAgVG[CKaD�[�\^\eA}ÝWd�V�ãRô
=�FHá(VG_{êÜb�
$÷è\e=�ÝWd�FWAgUeXHAQVa[LÝ�é ÛE?@=9FH=�ÝWà@NQXOVG_,XW?@A}Ý�AgßTU@Ng=�ßT=�[RXHD�XWAgVG[ÜA}Ý$DHÏGDJã�D û�Ð äE_`VaF
êÜb�
$÷åFW=�PGA}ÝwXHFWAg=�ÝÞëQì���îué
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@�A"B »�� » i;jf¾�v�kutlol�E�aow|nÊ kljHo®Ê vxtwqOÄTm�twqn��ow|�ËJjWo®jfs�twvxtwv�jfkf�ntwqRjfvxo pH��m�klklvxÌepHm�twv�|�sak�m�s�½�m�klkl|�pHv�m�twv�|�sak

� �0Ø���+WÚ><w2�ÚWÓ*Õ 0%ÓO×��ÇØ*)6Õ�Ö�ÚWÓ*ÕØ6�)6Õ�8�ÚWÙ	)�9;)�<RÙ®Õ�Ú�=�Ô@ÚYÖ;Ó?<

]ç=câ�FHV�XH=cDÜÝHD�ßTU@Ng=cd�NgAQ=�[aX9XW?LD�X5\e=�ßTVa[LÝwXHFHD�XW=�Ý$XW?@=(àLÝY=ÉVG_EXW?@=cFH=�PaAgÝYXWFHá û�Ð äné�ÛE?L=
d�NgAQ=�[aX�U =�FW_`VGFHßÉÝ$Xwâ{VæXfDGÝWI�Ý�#¥U@à@>LNQA}ÝY?LAQ[@P�K6A�é =aéQK6FH=�PaAgÝYXW=�FWAg[@P�ÝY=�FWã�A}d�=É\e=�ÝWd�FWAgUeXWAgVG[�Ý�K6DG[L\
GaàL=�FHáRAg[@P�K¥AZé =GégKC\eA}ÝWd�V�ãG=�FWAg[@P(XW?@=�ßæé��@VGF:ULà@>@NgAgÝW?@Ag[@PLKCXW?@=cd�NQAg=�[RX:XHDGIG=�Ý:D�[ÁêÜb�
$÷/ELNg=
D�[L\åFH=�PaAgÝYXW=�FHÝ�DGNQN{=�[RXWAQXWAg=�Ý�\e=�ÝWd�FWAg>�=�\åAQ[ÇA�X(ÿZD�N}ÝYVçd�FH=�D�XHAQ[LP�XW?@=(FW=�NgD�XW=�\ÁDaÝWÝWVed�A}D�XHAQVa[LÝ
D�[L\�d�N}DGÝHÝWAFE�d�D�XHAQVa[LÝ � é �@VaF*GaàL=�FHáRAg[@P�K�XW?@=9d�NQAg=�[RX�XfD�IG=�Ý�D7GRà@=�ÝYXWAgVG[æ_`FHVGßñXH?@=�àLÝW=�F�DG[L\
U@FWAg[RXHÝ.XH?@=:FW=�ÝYàLN�XHAQ[@PcêÜb 
O÷Á\e=�ÝWd�FWAgUeXHAQVa[LÝ�é

�,ãgä � ñ,ÆcS³Ã�OÄQ�ó QwéDð�J��RÃ����RL	Å

û \e=�ÝHd�FHAgUeXWAgVG[�d�DG[�d�VG[RXHDGAQ[�Va[@=:VGF�ßTVGFH=:ÝY=�FWã�A}d�=�\e=�ÝWd�FWAgUeXHAQVa[LÝE=�[RXWAQXWAg=�Ý�é û d�VGßTU@Ng=�XH=
ÝY=�FWã�A}d�=�\e=�ÝHd�FHAQU@XWAgVG[ â{Vaà@Ng\ÇAQ[�d�NgàL\e=ÜD�NgNEXW?L=�=�[RXWAQXWAg=�ÝTAg[RXWFHV�\@àLd�=�\ÇAg[Åbe=�dnXHAQVa[/�0DG[L\
U�VaAQ[RXW=�FHÝ._`VaF�=�[RXWAQXwá^DaÝWÝWVed�A}D�XWAgVG[�Ý.DG[L\æd�N}DGÝHÝYAëE�d�D�XWAgVG[LÝ�é û ÝYIa=�Ng=�XHVG[^VG_%ÝWàLdf?�DT\e=�ÝHd�FHAQU@ô
XWAgVG[�AgÝ�ÝW?@V�â�[æ>�=�NQV�â:é

^��D_	`]acb]d�e�r�bnskqDatq�d	q�`]a	�
 w w 



���

^D_	l]dnywi¡eR_Nlc��ytqDa b�È�ycl�h�r]¦cl]h�b·acl�_	bYmpo�fcbYhk�]b]}	�5 �h	qn�n�£ g}watq�uwj q�a ¢� �l��5 �l]d,oDx
 w w 

^wzD_NlYdnywi¡e�_	lc��ytq�acb�È�y�lYhwrY¦ l]h bnx

^D_	`�acbYd�e�fwh `]ikjnbD_;aclD_	bnmpo]q�a r�bnsNq�atq�d bnucqDawd�b]vwhwlYd	q�`�a,o�x
 w w 

^wzD_N`]acbYd�egf�h `]ikjYb�_tx

^D_	`�acbYd�e�lwj]v `Yh	qDdny]_Uacl�_	bYmpoV�	qn�n��y��cj]vpo�x
 w w 

^wzD_N`]acbYd�e�l�j]v `YhNq�dny]_Nx

^D_	`�acbYd�e|q�_cfkjnb�_Nb]a�d l�d	q�`]a~aclD_	bnmpoV�N¥�_cfkj	oDx
 w w 

^wzD_N`]acbYd�e�q�_cfkjnbD_	b]a�dwlYdNq�`�acx

^D_	`�acbYd�e���bYhwÍ	qn��bÉaclD_	bnmpoV�n�	¥��n¸poDx
 w w 

^wzD_N`]acbYd�eÁ�]bYhwÍ	qY�]b�x
^nzD_	`]acb]d�e�r�bnskqDatq�d	q�`]a	��x

�,ã�ì I ��M�OÄ�RéD���ÄÅ��É��L·���,Q�Ë Qw�k�Ré��VJ�ê

ÛE?@=�d�NgAQ=�[RX�KaDaÝ ÝW?@V�â�[5> =�NgV�â:K�ßÉD�Ia=�Ý DÞd�VG[@[@=�dnXHAQVa[5XHV:XW?L=�FW=�PGA}ÝwXHFWáaK�àLÝY=�Ý%XW?LAgÝ{d�VG[L[@=�d�ô
XWAgVG[�XHV^VG>@XHD�Ag[�XH?@=9FH=�PaAgÝYXWFHáæÝW=�FHã�Agd�=GK�àeXWAgNQA"!�=�Ý�XH?@=5ÝW=�FHã�Agd�=�>�á�DGd�d�=�ÝHÝYAg[@PTXH?@=5=�> Þ$êÜ÷
õYNgA�_`=�d�á�d�NQ=ÞßÉD�[�D�PG=�F�ö5D�[L\Uõ�GaàL=�FHáÉßTDG[LD�Pa=�F|ö�XHVTU@à@>@NgAgÝW?æXWVTXH?@=:FW=�PGA}ÝwXHFWáaé

ÛE?@=:_`VGNgNgV�â�AQ[@P^ULD�FWX�V�_,XH?@=5d�NQAg=�[RXÞd�Ve\e=9d�FW=�D�XW=�Ý�XH?@=5d�VG[@[@=�dnXHAQVa[�XWVÉXH?@=5FH=�PaAgÝYXWFHá®ò
XW?@=:=�ÝWÝW=�[RXWA}D�N¥Ag[e_`VaFWßÉD�XHAQVa[([L=�=�\@=�\(AgÝEXH?@=:FH=�PGA}ÝYXWFHáýÛ�<�÷�#

�YdwhNqDa�v/}�hcj;m4o�y�dwdnf�e>zwz�fcb]hN�]b]}	�£e�­w¬Y­w¬�zYb�iwª�_Nj]hwh z�h�bYv	q]��dnhn{cz��]`Yl]f,o"!
ºwh `�fcbYhwd	q�bc�³f�h `�f	��m$a b]¦�ºnh `]fcbYhnd	q�bc�$#&%$!
f�h `�f	�5 ��]b]dwºwh `]f bYhwdw{'#�o�(wl]Í�lYª� µª�_tj� �h b�v	qn��dnhn{� ��Y}cb]hn{n� l]a�lYv�b]hYÎ���Ê	o	¹ô}�hcj)%�!
¸�`]anacbc��d	q�`]a » lc��d `Yhw{�s�lc��d `Yhw{;m
� lYdnyw�wh `Y¤ bYhw¸�`]awacb ��dNq�`�a » l���d�`Yhn{N¥�_�fkj� ga b�¦t¥Va	��d�l�aN�]b'#�%$!

s�lc��d `Yhw{� Á�]bYdwºwh�`]fcbYhYd	q�bc��#.fwh `]f	�*%$!
� lYdYyw��h `Y¤�bYh�¸�`]anacbc��dkq�`�a[�]`]awa bc��d	q�`�a;m
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XW?@=(FW=�PGA}ÝwXH=�FH=�\å\e=�ÝHd�FHAgUeXWAgVG[LÝ9D�[L\åVG_�DÆd�VGFHFH=�ÝWU�Va[L\eAg[@P�GRà@=�FHáÆN}D�[@PaàLD�Pa=TXW?LD�X5D�NgNgV�â�Ý
d�NgAQ=�[aXfÝ.XWVc\eA}ÝHd�V�ãG=�F�ÝYà@AQXHDG>@Ng=ÞÝW=�FHã�Agd�=�Ý�é
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� �?�V�a��q�tltw�)@ A�A�Ê,Ê,Ê�¿ ��m�twq�Ê
jf��¿ |�ow¾G¿

� Ù ¿�Ä
=9H9C�À9@�ÄTm�twqajf��m�twv�pHk |�s�twqRjIH{jHtn¿RÀ%qRj�Ä
=9H9C�ÀÇ�
|�sakl|�oltwv�yR�T���{�Gowv�� � �?���G¿
q�tltw�)@ A�A��:|�sRjHtn¿ s�m�¾a¿ pH|G¿ yaË>A

� þ ¿��{ÈEÈEr$<�jWowklv�|�s � ¿ �V�����6r,~G�ejfpHvxÌepfm�twv�|�s�¿0={�.~Grl~e�G��yR�x� � ��� � ¿
q�tltw�)@ A�A�yR½R½av�¿ |�ow¾PA��ayR�RkOAV�6ow|�¾�oYm��:�:jHowkw���6rZ�T< � ¿ �����g�6yR�a��v�klqajn½G� � ��� � � þ � � ¿ �@½Gz

�|�G¿ ¼ jf�eÄTm�twqRjf��m�twv�pfmG�R�{�Gowv�� � �?���G¿
q�tltw�)@ A�A�Ê,Ê,Ê�¿ Ê%|��xzgoYm��T¿ pH|��RA��Gow|�½ay�pYtwkOA�Ê%jH�R��m�twqajf��m�twv�pfm?A�v�s�½GjHÂ@¿ q�tw�:�

� � ¿ ¼ jf�É~�jHow��v�pHjfk;�.pWtwv���vxt��@¿ ¼ |�ow��½ ¼ v�½aj ¼ jf�É�
|�sRkl|�oltwv�ya�T�eÄTm�oYpYq � �?�V�a¿
q�tltw�)@ A�A�Ê,Ê,Ê�¿ Ê��G¿ |�ow¾BA � �?� � A�Ê kn¿


