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uf^fe�bci*~�i*mËe/l�`d^a^ai	n�uaro`dt´|�Ü_xKp}e�uars`dt�~{i"Û�rw³Cp�qaro`ctC|�Ü_xKp}e�uars`dt�~ � �*~Q¿ci	n\uaro`ct´|y�*t}e�m�©{q¯i
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�}e�^�uarËe�m®~Qr�³CiM^ai	tduarËe�m®i	xKp}e�uars`dt�qÒº i\¿diMtÂrot�uf��iUt{`cti\mwm�rs�zuarsn"n!e�qfi�¼�e�t�~´|zrst�}e�^�uarsn	pQmËe�^�|
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¡ ��i*rstdufi	^ai	qau¢`�¤Ì¸�»Oe�mobc`d^�r�uf��gXq�rsq
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`�¤Ìuf�{i§i	^a^a`d^¢rot�e�t�p{t�n	`cp��zmsi	~¹¥�e	©cµCÚ{`c^*e���ªÀmoi�¿di\m9¸�»�|yuf�{i§�Qrobd�½¤°^ai	xKp�i	t�n\©Vn	`cg�ª
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��^a`dÇQmoi	g�q*e�^aiUqf`hm�¿ci	~qfi	xKp�i	tcuarËe�mwm�©cµ
� qau�eht{~}eh^a~�¥�e	©¾`�¤¢�}e�^fe�m�moi�m�r���rot�b=¸�» e�msbd`c^�r�uf��gXq¹È��Q|�jK|��	Ê¬nM`dt�qaroqaufq�rotÍuf�{i½�}e�ª
^fe�mwmoi\mwr��!e�uaro`dtV`h¤_rwufqUn\mËehq¯qarsnÒ¿ci	^aqaro`ct¹¥¬rwuf�zrstVi!e�n��¹moi�¿di\mIµ���`!¥0i\¿ci	^�|CgX`dqauU��^a`Qn	iMq¯qf`c^aq
e�^ai¹rs~zmsi¾È��!Ê*¥¢�{iMtÁ~�i!e�m�rot�b=¥¬rwuf� uf��iVn	`ze�^aqfibc^�ro~ �{^a`cÇQmoi	gXq�qarot�n	i¹uf��i\©·nM`dtdu�e�rot
¤°i\¥0i	^¢��`�rstdufqMµy¶�t)È���ÊÀ|CÚ�^ai	~�i	^�ron�¦Kqf`dtVeht�~V¸¹n ��^�©Keht¹��^a`d�£`dqfi�e!�c�}e�^fe�mwmoi\m®qfp���iM^an	`dtQª
¿diM^abdi	tdu9¸�»)e�msbd`d^�rwuf��g"��ºI]��Q¸�»"¼�¥���i	^ai0e�m�mQ�£`�rotcufq_eh^ai�^ai\u�e�rst�i	~�`ct¨e�m�mQbc^�ro~"moi\¿ci\msq	|
¦�iMi	�Qrot�bÂuf��i	^ai\¤°`c^ai/e�mwm_��^a`Qn	iMq¯qf`c^aqUÇ{p�qa©c|CÇ�pzu"rst{nM^ai!e�qarot�b/uf��i/n	`dg��{pQu�e�uaro`dt}e�m_n	`cg�ª
�Qmoi�ÏzrwuI©cµ ¡ �zrsq�roqÐq¯`cgXi	��`!¥�n	`dtcuf^fe�~Qron\uf`c^�©Ârst¹uf��i¨g�pQm�uar�ªÀmoi�¿di\m9���zrwmo`cq¯`c���d©¹eht�~r�u¢roq
t�`�uUg�p�n���gX`c^aiXi\Ä/n\rsi	tduUuf�}e�t�e��}e�^fe�m�moi�m�rsgX�Qmoi	gXiMtdu�e�uars`dt�`�¤9qÃu�eht�~yeh^a~�¸�»FgXi\ª
uf��`Q~{qM|yehq
rwu¬rsq�n\m²e�rsgXi	~�Çd©¹Û*iMn�¦hi	^0rot=È ��ÊIµ
¶�tuf�Qrsq��}e��£i	^�|{¥0i¨n���`Q`dqfiUeht¹e�����^a`Kehn��½n\mo`cqfi*uf`Xuf�{i�e�mobd`c^�r�uf��g `�¤
l9�}eht¹e�t�~ ¡ pQª
g�rot}eh^a`�È ��|���Ê$#�uf�{i�^ai	qaro~�p}e�m�iMxKp}e�uaro`ct�q"e�^aiXqf`�mw¿diM~¹rot��}e�^fe�mwmoi\m9Çd©�eh�{��^a`MÏzrsg/e�uarst{b
`dt¹uf��iX~Qr�³´i	^ai	tdu"msi\¿di�moq*uf��iXqfgX`Q`�uf��eht�~¹uf�{i�`dqfn\r�mwmËe�uf`d^�©¹�}eh^�ufqU`�¤�uf��iXi	^a^a`c^�µ ¡ ��i
^ai	qfpQm�uarot�b�e�mobd`c^�r�uf��g Ç£i\mo`ct{bcq�uf`Xuf�{iUn�mËe�qfq0`�¤±qf`�n�e�m�msi	~½]�eh^fe�m�msi\mÌ�Kp�Ç{qf�}e�nMi"l9`c^a^ai	n\ª
uaro`ct�ºI]���l�¼9gXi�uf�{`Q~�qM|�e�q�~�i\v}t�i	~Çd©&%Up�rot=È �M��ÊI|{¥��Qr�msi"qÃu�eht�~yeh^a~¸�» e�msbd`d^�rwuf��gXq
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e�����^a`Kehn��´|´uf��i���ª«bd^�rs~�rwufi	^fe�uf`c^Òrsq¨qf�Qm�rwuaufi	~¾ehqÒuf��i/qfp�g `�¤�eqfgX`Q`huf�zrst�b¹`d�£i	^fe�uf`c^
º ^ai\mËe�ufi	~Vuf`Æuf��i�v}t�iXbc^�ro~�^ai	qaro~�p}e�mÌi	xKp}e�uars`dt£¼f|�eht�~�eÆn	`ze�^aqfi�bd^�ro~�n	`c^a^ai	n\uars`dtV��^a`�ª
�ai	n\uars`dt�`c��i	^fe�uf`d^Æº ^ai\mËe�ufi	~�uf`¹uf��i�n	`Keh^aq¯i/bc^�ro~¾^aiMqÃrs~�pye�m0i	xKp}e�uars`dt£¼f|�uf��i	^ai\¤°`d^aid|_e�t
� �����	�	��
� e�����^a`Ke�n����}e�q*uf`Ç£iXp�qfi	~��{iM^aihµ ¡ �zrsq"n!e�tVÇ£iX^a`dp�bd�Qmw©�i�Ï{��^ai	qfqfi	~�Çd©Vuf��i
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¤°`�mwmo`!¥¬rst�b #
� i\u�� Ç£iUe ��r�moÇ£i	^�u�qf�yehn	i*eht�~�msi\u�����e�t�~�����Ç�i¢uI¥0`�`c^�uf��`dbd`ct}e�m£q¯p�Ç�qf�}e�n	i	q0e�m�ms`�ª
¥¬rst�bXuf�{i"~Qro^aiMn\u�qfp�g%~�i	n	`cgX��`cqÃrwuaro`ct	��
���������!µ ¡ ��i	tÂuf��i"`d^�rsb�rstye�m(��^a`dÇQmoiMg

��� 
��¬rot���� º¯��¼

roq¢~{iMn	`dgX�£`dqfi	~/rotcuf`XuI¥0`/qfp�Ç{��^a`cÇzmsi	gXq
��� ��
������
��� ��
������

¥�r�uf����
���������� �
¥��Qrsn��Åe�^aiV`dÇQu�e�rot�i	~·Çd© ��^a`��ai	n�uarot�b�uf��i¹rotQr�uar²e�mU��^a`cÇzmsi	g �¹`ct���Âe�t�~����Mµ��K`�|
v}t{~Qrst{b � rst��Fqfp�n��½uf�yeht ��� 
!�*roq�iMxKpQr�¿he�msi	tdu*uf`Xv}t�~Qrot�b � ��e�t�~ � �*qfp�n��½uf�ye�u
��� �"
#�$�¨eht{~ ��� ��
%�&�M|®uf��i	t � roqXbhr�¿ci	t¾Çd© � 
 � ��� � ��µ�¶�t)`dp�^�uI¥0`�ªÀmoi�¿di\m
e�msbd`d^�rwuf��g�| ��� ��
��$��roq9q¯`hm�¿ci	~/`dt§uf�{i�v}t{i�bd^�rs~�e�t�~ ��� ��
����9`dt�uf��i�nM`Ke�^aqfi0`dt�ihµ
¡ ��i	t�uf��iÒu«¥0`�ª«bd^�ro~�r�ufiM^fe�uaro`cti	^a^a`c^¬rsq¬�}e�^fe�m�msi\m�©�^ai	~�p�n	i	~¹`ctÂÇ£`�uf��vyt�i�e�t�~½n	`Keh^aq¯i
moi\¿ci\msq	µ

¡ �Qroq�roq�uf��i*g/e�rot/ro~�i!e�`�¤Ìl��yeht�e�t�~ ¡ p�g�rstyeh^a`ÈÉ��ÊI|c¥¢�{`§~�i\v}t{i"e��}e�^fe�mwmoi\m´¸�»
e�msbd`d^�rwuf��g Çd©Æq¯`hm�¿Krst�b�|�rot/�}eh^fe�m�msi\mÀ|dn	`cgX�Qmoi	g�i	tdu�e�^�©Æ^ai	qaro~�p}e�m}i	xKp}e�uars`dt�q�`ct�uf��i�~Qr�¤Ëª
¤°i	^ai	tdu
bd^�ro~�qMµ ¡ �Qroq
e�¿c`�rs~�q_uf��i¬ro~Qmsi���^a`Qn	i	qfqf`d^±��^a`dÇQmoi	g�¥¢�zrsn��/`QnMn	p�^aq�`dt�uf��i¢n	`Keh^aq¯i
bd^�rs~{q�¥¢��i	t��}e�^fe�mwmoi\mwr��!e�uaro`ctXroq�~�`dt�i¬¥�r�uf�QrstÂi!ehn��Xmsi\¿ci\mÀµ ¡ ��i	^ai\¤°`c^aih|c¤°`c^�e"q¯p�n	nMi	qfqÃ¤°pQm
e����Qm�rsn!e�uars`dt`h¤�qfp�n���e/q¯`hm�¿ci	^�|yr�u¢roq�iMq¯qfi	tcuarËe�m(uf`�~�i\v}t�i�e�v�mwufi	^�rot�b�`�¤±uf�{i"v}t�i¨bc^�ro~
^ai	qaro~�p}e�m}¥��Qrsn��/qfi	�}e�^fe�ufi	q_rwufq�mo`!¥)¤°^ai	xKp�i	t�n\©/nM`dgX�£`dt�i	tdufq_¤°^a`cg rwufq��Qrobd�X¤°^aiMxKp�i	t�n\©
n	`dg���`dt�i	tcufq	µy¶Ãt¹uf�ye�u�¥�e	©c|y¥0i�n!e�t¹nM`dgX��pQufiÒrstV�}e�^fe�mwmoi\m(uf��i �d�Qrobc�zªÀ¤°^ai	xKp�i	t�n\©½^ai\ª
qaro~�p}e�m¢i	xKp}e�uars`dt��Î`ct¾uf��iv}t{i�bd^�ro~,º²uf�}e�u/roq/uf��iÂv}t�i¹bd^�rs~ nM`d^a^ai	n\uars`dt)i	xzpye�uaro`ctC|
¥���i	^ai/uf��i/^�robc�du§�yeht�~Îqaro~�i½ºI� �U��¼¢rsqÒuf��i�`dqfn\rwm�mËe�uf`d^�©V�}eh^�u�`h¤�uf�{i�^ai	qars~{p}e�m°¼Ue�t�~
uf��i �hmo`!¥¬ªÀ¤°^ai	xKp�i	t�n\©�^aiMqÃrs~�pye�m0i	xKp}e�uars`dt��V`dt�uf��iÂnM`Ke�^aqfiXbc^�ro~Áº²uf�ye�u�rsq¨uf��i�n	`Keh^aq¯i
bd^�rs~n	`c^a^ai	n\uaro`cti	xzpye�uaro`ctC|{¥¢��i	^ai"uf�{i�� �U��rsq¬uf��i¨^aiMqÃuf^�rsn\uaro`ct`h¤�uf��i"qfgX`Q`�uf�½�yeh^�u
`�¤®uf��iUvyt�i"bd^�rs~^ai	qars~{p}e�m°¼fµ
¶�t¾uf�Qroq/�}eh��i	^�|_¥0iÂv}^aqau/��^ai	n\rsq¯i�uf��iÂ¤°^fehgXi\¥0`d^a¦Í`�¤Ð`dp�^X�}e�^fe�m�moi�m�¸�» uf�{iM`d^�©cµ_¶�t
�Ki	n\uaro`ct��Q|d¥0i*��^ai	qfi	tdu�e�t�e�mobc`d^�r�uf��gY`�¤®e"�}e�^fe�mwmoi\m}uI¥0`hªIbc^�ro~�gXi\uf��`Q~X¥�r�uf��^ai	qaro~�p}e�m
qf�zmwr�uauarst{b�eht�~Ân	`c^a^ai	n\uars`dt�v{mwufi	^�rot�byµ{Ñ�i*bhr�¿cih|{rot��Ki	n\uars`dt���|zuf��i"g/e�rstehqfq¯p�gX�Quars`dt�q
`�¤(`cp�^�n	`dtd¿ci	^abci	t�n	i¬uf��i	`c^�©cµy�Ki	n\uars`dt&�Uroq�~�i\¿c`�ufi	~/uf`�eÒgXiMq¯�QªÀrot�~�i	��iMt{~�i	tcu0n	`dtd¿ci	^�ª
bdi	t�n	iU��^a`Q`h¤®`�¤®uf��iU�yeh^fe�mwmoi\m®¸�»�e�msbd`c^�r�uf��g%^ai\m�©zrot�bX`dt½e�^ai	qars~{p}e�m(qf�zmwr�uauarst{bÆe�t�~e
n	`d^a^aiMn\uaro`ctÆv�m�ufiM^�rot�b�µ ¡ ��iUn	`dtc¿di	^abci	t�n	i*uf��i	`d^�©/rsq¬Ç}ehq¯iM~Æ`cte�qfgX`Q`�uf�Qrot�b§�{^a`c��i	^�u«©
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e�t�~�e�t�eh���{^a`MÏzrsg/e�uars`dt���^a`d�£i	^�uI©cµ®Ú{`hm�ms`M¥�rot�b½»*pQr�m�m²e�^a~ � qUrs~{i�e�ÈÉ� �!ÊÀ|�rotVuf�Qroq�e�t}e�mw©Kª
qaroqUe/qf�Qm�r�uauarst�bÂ`h¤_uf��i�`c^�rob�rst}e�m±qf�yehn	iUrotduf`½e/~Qro^ai	n\u"qfp�g `�¤�`c^�uf��`dbd`ct}e�m®qfp�Ç{qf�}e�nMi	q
roq"p�qfi	~´µ£�0uUmËehqÃuM|±�Ki	n\uaro`ct�jÆrwm�mop�qauf^fe�ufiMqU`dp�^Uqaufp{~Q©VÇc©�b�r�¿zrot�bÂqf`cgXi�tKp�gXiM^�ron!e�m�^ai\ª
qfpzmwufq�¤°`d^���Û ~Qr�³Cp�qaro`ct�e�t�~�e�~Q¿diMn\uaro`ct/i	xKp}e�uars`dt�qMµcÑÍi¬v}t�~�uf�}e�u�e¨qfn���i	g�i�¥¬rwuf��`dpQu
n	`d^a^aiMn\uaro`ctÂv�m�ufi	^�rst�bXroq�gX`d^ai"i\Ä/n�roi	tduMµ

� � �����= M"2 �K���X2  $ �/���
� i\u��;Ç£i�e�t`c��i	t½Ç�`cp{t�~�i	~½~{`cg/e�rstÂrstÂ¶ � � ¥�r�uf�¹^aiMbdpQmËeh^¬Ç£`dp�t�~yeh^�©��_µ � i\u
	 Ç£i
uf��i�¿diMn\uf`d^�qf�}e�n	i¢`�¤C¤°p�t�n\uars`dt�q��Â~�i\v}t�i	~�`dt��·eht{~/¥�r�uf�/¿he�msp�i	q�rot/¶ �UµcÑÍi*ehqfq¯p�gXi	 uf`/Ç�i§e �¬rwmoÇ�iM^�u*qf�}e�n	ih|�eht�~~�i	t�`�ufi"r�ufq�rot�t�i	^�qfn!e�mËe�^���^a`Q~�p{n�u*Çd©���������"|�e�t�~
uf��i/e�qfqf`Qn\rËe�ufi	~¹t�`d^ag Çd©�������µ � i\u � Ç�i/e/m�rst{i�e�^U`d�£i	^fe�uf`c^*~�i\v}t�i	~�`dt�	Ð|£¥�r�uf�
¿he�msp{iMq�rot�	Ð|huf�}e�u�¥0i*ehq¯qfp�gXi0uf`"Ç�i�nM`dtduarstKp�`dp�qM|hqfi\mw¤Ëª�eh~��a`�rotcu�e�t�~/�£`dqar�uarw¿di�~�i\v}tzrwufi
rot�uf�{iU¤°`hm�mo`!¥�rot�bXgXi�e�tQrot�b #

 � ����������� ��� �"!�	��
 � ������� 
#�%$&� 
#�(' U

� i\u)*�����+�-,VÇ£i*uf�{i"t�i\¥ qfn!e�mËeh^��{^a`Q~�p�n\u¢~�i\v}t{iM~Çd©

� ��!.	��)/� �+���0, 
% � ���+��� U

� i\u21¹Ç£i"e�b�rw¿di	t�¤°p�t{n�uaro`dt�rot�	*|{uf��i	t�uf��iÒ��^a`cÇzmsi	g #
34 5 Ú(rot�~��rot6	,qfp{n��Âuf�}e�u

� � 
71 �
�}e�q¢e�p�tzrsxKp�i¨qf`hmopQuaro`ct8�:9 
 �); � 1(µ

� i\u<�>=XÇ£iXe/~Qroqfn	^ai\uar �!e�uars`dtV`h¤��Ð|´eht{~¹msi\u2	?=XÇ£i�e/¿diMn\uf`d^*qfp�Ç�qf�yehn	i�~{iMt{qfi�rot	Ðµ}ÑÍi�~�i	t�`�ufi�Çd© � =�uf��i�~Qroqfn	^ai\ufi§`d�£i	^fe�uf`c^�~�i\v}t�i	~�`dt.	?=/ehq�uf��i�^ai	qauf^�ron�uaro`dt�`h¤
� uf`�	@=�º � =?�A=�
 � �A="�����+=)!.	?=h¼fµ ¡ �{iUrstzrwuarËe�m®�{^a`cÇQmoi	g�|y^aiMqÃuf^�rsn\ufi	~uf`�	?=h|yn�e�t
uf��i	tÇ£iÐ¥¢^�r�uaufiMtÇd©

34 5 Ú(rot�~��+="rot�	@= ��qfp�n���uf�}e�u #
� =?�+=�
*1B= U
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� i\u 	 � Ç�i�eUt{`ctQªItKpQmwmQ¿di	n�uf`d^_qf�}e�nMi
`h¤�	?=Ðe�t�~¨msi\u�� �= º ^ai	qf�´µ�� =� ¼�Ç£i9uf��i¢^ai	qauf^�ron\uars`dtº ^ai	qf�´µ��{^a`hmo`ct{bze�uars`dt£¼�uf^fe�t�qa¤°i	^®`d��iM^fe�uf`d^®g/eh���zrst�b�¤°^a`dg�	?=Ðº ^ai	qf�Cµ 	 � ¼Cuf`�	 � º ^ai	qf�Cµ	?=h¼fµ{Ñ�iU~�i\v}t�iUuf�{i"`c��i	^fe�uf`d^ � � `dt 	 � Çc©

� �����
	
�� �= � =�� =� �
uf��i	t´|�eÂqfpQÄ/n\rsi	tdu§n	`dt�~Qr�uars`dt�p�t{~�i	^U¥¢�Qron�� � � ¦hi	i	��q"uf��i/�{^a`c��i	^�uarsi	q�`�¤ � =XrsqÐuf`
~�i\v}t{i # � �= 
�®º�� =� ¼ 9 �
¥���i	^ai�UeXqfpQr�u�e�ÇQmsiÒqfn!e�m�rst{b§¤Àe�n\uf`c^¨ÈÉ� �!Ê_eht�~Âuf`Xrog���`dqfiUuf�}e�u�� �= uf`Æ�}e	¿ciÐ¤°pQmwm�^feht�¦
º²rÀµùihµ��§º�� =� ¼�
 	 � ¼fµ ��pQu�uf�zrsq¨��^a`c��i	^�u«©)º qfi\uauarst�b¹uf�{i/^aiMqÃuf^�rsn\uaro`ct�`c��i	^fe�uf`d^*uf`¹Ç£iuf��iÂeh~��a`�rotcu¨`h¤0uf�{i���^a`�ms`dt�bKe�uaro`ct�`c��i	^fe�uf`d^�¼�roq�t�`�u�t�i	n	i	qfq�e�^�©Vuf`½rot�qfp{^ai/uf��i�¸�»
n	`dtc¿di	^abci	t�n	i�È �(�MÊIµ
� i\u�� =�Ç�iVeht�`�uf��i	^/t�`dtQª«tKpQm�m�¿ci	n\uf`c^�q¯p�Ç�qf�}e�n	i½`�¤)	?=c|
eht{~)msi\u�p{q�n	`ct�qÃrs~�i	^Xuf��i
`d^�uf��`dbc`dt}e�m®��^a`h�ai	n\uars`dt¹`c��i	^fe�uf`d^�� =c|�~{i�vyt�i	~V`ct�	?=h|}¥�r�uf�¹¿he�mop�i	q�rst�� =c|�uf�{iMt¹¥0i
�}e�¿ciUuf��iÐ¤°`hm�ms`M¥�rot�bX~Qrs^ai	n\u¢q¯p�g ~�i	n	`cgX��`cqÃrwuaro`ct #

	@= 
�� =������= �
¥¬rwuf� � =�
��§º
��=�¼������= 
��§º ��=�¼��
¥���i	^ai!��= ���
	
 � =#"���=Vroq�uf��i�nM`dgX�QmoiMgXi	tdu�eh^�©·`d^�uf��`dbc`dt}e�mÐ�{^a`h�ai	n\uars`dt `d�£i	^fe�uf`c^
g/e����Qrot�bX¤°^a`cg 	@=Uuf`Xuf��i"¦�iM^at{i�m®`�¤$��=h|�eht{~�¥���i	^ai%� =Ursq
uf��iUro~�i	tduarwuI©�e����Qm�ron�e�uaro`ct
rot�	@=cµ

�Kp�����`dqfi§t{`!¥ uf�}e�uU¥0i��}e	¿ci/e�tVr�ufiM^fe�uar�¿ciX��^a`Qn	i	qfq*¥�r�uf�Vr�ufiM^fe�uaro`ct�g/e�uf^�r�Ï'&�=c|
¥��Qrsn��Íe�mwmo`!¥�q*uf��i�eh�{��^a`MÏzrsg/e�uars`dt�`�¤�uf��i/i�Ï}e�n\u"qf`�mspQuaro`dt �:9= 
 � ; �= 1B=cµ ¡ ��i	t�uf��i
r�ufi	^fe�uar�¿ci¨��^a`Qn	iMq¯q�ehq¯qf`Qn\r²e�ufi	~/uf`(&�=�n!e�t�Ç�iU¥¢^�r�uaufi	t�Çd©�#

)* �,+.-0/�b�rw¿diMtÂrot 	@= �
�,+.12/�
3&�=?�,+.1 ; � / ��� = �¬¤°`d^34 
O� ��� �*U>U*U��

56
ºI�z¼

¥���i	^aid|yÇ�i	n!ehp�q¯iU`h¤±n	`dt�qaroqaufi	t�n\©c| � =Uroq�t�i	n	i	qfq�e�^�rwm�©�~�i\v}t�i	~Çd©�#
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 º�� =7"8&�=h¼ � ; �= 1 = U
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� i\u ��=�º ^ai	qf�´µ � =h¼9Ç£iUuf�{i"��^a`h�ai	n\uaro`ctÂ`c��i	^fe�uf`d^�~�i\v}t�i	~Çc©�#

�-= ��� 	
 � ; �= � = � = �
º ^ai	qf�´µ �@= ���
	
 � ; �= ��= � = 
�� = " ��=Ì¼,U
� �O�§���X � !" � $ ��&´./�0��� �X !./�/�0�	��1�2

� i\u)� -= ! 	?=)Ç�i�uf��iXrotQrwuarËe�m9bdp�i	qfq"e�t�~�� � ��Ç�i¨uf��iXuf`hmoi	^feht{nMi¨¤°`d^UnM`dtd¿ci	^abdiMt{nMi
qauf`d�´|zuf��i	t�¥0iU�{^a`c��`cq¯i�uf`Xqf`�mw¿diU��^a`dÇQmsi	g ºI�K¼0º²rIµ ihµ{uf`�vyt�~½e�t½e�����^a`MÏzrog/e�ufi	~�q¯`hmopQª
uaro`ct �A=Ò`h¤ ��9= ¼f|yÇd©�uf��iU¤°`�m�ms`!¥¬rst{b�r�ufi	^fe�uar�¿ci�e�mobc`d^�r�uf��g #

�hµ ¶ÃtQr�uarËe�m�r �!e�uars`dt ��� ���
�Qµ ��i	qaro~�p}e�m(nM`dgX��pQu�e�uars`dt½e�t�~ÂnM`dtd¿ci	^abdiMt{nMiÐufiMqÃu

	�
= � 1B= " � =?� 
 = �
rw¤-� 	 
= ����9|yqÃuf`c� # �+=�� � 
 = �

�Qµ ]±e�^fe�m�msi\m(qf`�mspzuars`dt�`�¤®uf��iUuI¥0`X¤°`�mwmo`!¥�rot�bXqfp�Çzª«qaufi	��q

ºIeK¼ �*����^a`	ÏQrog/e�ufiÒqf`hmopQuaro`ctÆrst"	?=
� =�� = 
 � = 	 
= � º �{¼

rot `dt�ir�ufiM^fe�uaro`ct·`�¤�e�msbd`c^�r�uf��g ºI�K¼f|�¥¬rwuf��� + -�/ 
 ��rst 	?=�eht{~ � =�

º�� =7" &�=h¼ � ; �= ��= 	 
= |yeht�~qfi\u�#

� 
�� ��� �= � �-=�� + � / �
º Ç£¼ Ü®Ïyehn\u�qf`hmopQuaro`ctÆrst"	 �

� � � � 
�� �= ��= 	 
= � º��z¼
e�t�~Â~�i	t�`hufiÐrwufq�i�Ï}e�n\u�qf`�mspzuars`dt�Çd©�� 9� 
 � ; �� � �= ��= 	 
= |{uf��i	tqfi\u�#

� 
�� ��� �= � � =$� =� � 9� �
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roq±~�i\v}t{iM~�ehq´uf��i�qfp�g;`�¤�uf��i�¿he�msp�i	q®`�¤�uf�Qroq®^ai	qaro~�p}e�mQnM`d^a^ai	qf��`ct�~zrst�b¬uf`¬uf��i�v}t�i�n	i\mwmoq
n	`dtcu�e�rot�i	~Xrst/uf�zrsq�n	`Keh^aqfi¬n	i�m�mÀµ ¡ �{iÐ�{^a`hmo`ct{bze�uars`dt�`c��i	^fe�uf`d^_rsq�~�i\v}t{iM~�¿zrËe�e¢¥0i�robd�Qª
uarot�b�n	`Qi\Ä/n�roi	tdu� ehq¬uf��i¨nM`dgX�£`dqar�uars`dt`h¤�uf��i�t}e�ufp�^fe�m®rot��ai	n�uaro`dt�`d��iM^fe�uf`d^¢e�t�~�e�t
e	¿di	^fehb�rst{bV`c��i	^fe�uf`d^�µ_l�`dt�qfi	xKp�i	tcuam�©c|�uf�Qroq§�{^a`hmo`ct{bze�uars`dt=`d��iM^fe�uf`d^�qfgX`Q`�uf��i	t�q"uf��i
^ai	qfpQm�uarot�b�rstdufi	^a�£`�mËe�ufi	~�i	^a^a`d^0`dt/uf��i*v}t�iUbd^�ro~´µ ¡ ��i�¿he�msp�iU`�¤(uf��i*¥0i\robc�duarot�bXnM`Qi\ÄXª
n\roiMtdu��roq¢qfi\u0uf`/`dÇQu�e�rstÂ`c�zuarsg/e�m®^aiMq¯pQmwufq	µ

����� ����� �����������! �"$#�%& ('*)!+-,
Ñ�iUnM`dt�qaro~�i	^�uf��iÐ¤°`hm�ms`M¥�rot�bX�£i	^�ro`Q~QrsnU�{^a`cÇQmoi	g #

"�.2��/!/ 
71 ��`dt�Ê � ���10�È �
¥¬rwuf�Âuf��iU¤°`�mwmo`!¥¬rst�b�v}tzrwufi"~zrw³Ci	^aiMt{nMi�2Mv}tQr�ufiU¿c`�mop�gXi"~Qroqfn	^ai�uar��!e�uaro`dt #

"3. � 
4 � � "�� � 
4 � � 
4 ; �� � 
71 4 �¬¤°`c^65 
O� �*U*U*U$� � " � � º¯�!�z¼
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¥���i	^ai �¹~�i	t�`�ufi	q�uf��i*tKp�g�Ç�i	^0`�¤�t{`Q~�i	q�uf�}e�u�¥0iÐq¯p�����`cqfi¬uf`�Ç£i*`Q~�~´| ��
;� � �¾�h|
�Ærsq
uf��iUp�tQr�¤°`d^ag%g�i	qf�Âqar��Mi*b�rw¿di	t�Çd© ��
��( | � 4 
 º 5 "¾��¼ �Æroq0uf��iU~Qroqfn	^ai\uar �!e�uars`dt
t�`Q~{i*rstÂuf��iUrotdufiM^�¿he�m®Ê � ���10�È{e�t�~"� 4 qau�e�t�~�q
¤°`c^ ��º � 4 ¼ � 5 
�� �*U*U>U � � " �hµ
Ü_xKp}e�uars`dt º¯�!�K¼¨msi!e�~�q�uf`)eÎmwrot�i!e�^�qa©Qqaufi	g ¥�r�uf�Åe�n\ro^anMpzm²e�tdu�º �8"F��¼�� º �'"F��¼
uf^�ro~QrËehbd`ctye�m(g/e�uf^�rÉÏÂuf��iÒ^a`!¥ `h¤®¥��Qron��Ârsq¬bhr�¿ci	tÇc©�#

È " .
� �

� .
� � " .

� � Ê^U
Ñ�i¢e�qfqfp�gXi0uf�ye�u�uf��i�n	`ze�^aqfi0bd^�rs~Xroq�g/eh~�i�`�¤´n	i\mwmoq����	�
�� 
 & ��� � � ( `cÇzu�e�rot�i	~/Çd©Æe�bcb�mo`hªgXi	^fe�uarot�bÆu«¥0`Æv}t�i�nMi\m�msq��	�� 
 ; � e�t�~��	�� 
 |}¥¢��i	^ai"� roq�uf��iXtKp�g�Ç�i	^Ð`�¤�n	`ze�^aqfi"n	i\mwmoq
b�rw¿di	t½Çd©��#
 
 ; �� µ
¡ `�q¯`hm�¿ci*uf�Qroq¬mwrot�i!eh^¬qa©Qqaufi	g�|Q¥0iÒnM`dt�qaro~�i	^�uf��iÐ¤°`hm�ms`M¥�rot�b/¸�»�e�msbd`c^�r�uf��gXq�#

� ��HyØ}�?o�J � �a��� �)qau�e�t�~}e�^a~"ro~�i!e�mQuI¥0`hªIbc^�ro~�q¯n���i	gXi�rst¨¥¢�zrsn��§n	`dtc¿di	^abci	t�n	i�roqÌ^ai	xKpQro^aiM~�`dt�uf��i
n	`ze�^aqfi"bd^�rs~Ve�t�~¹¥¢�{iM^ai¨`ct{i���^ai\ª«q¯g�`Q`�uf�Qrot�b/roq*�£i	^�¤°`d^ag�i	~¹`dt½uf�{i�v}t{i§bd^�rs~Cµ
¡ ��iU�{^a`hmo`ct{bze�uars`dt�`d��iM^fe�uf`d^0p�qfi	~��{iM^aiÐrsq¬uf��i"t}e�ufp�^fe�mCrst��ai	n\uaro`ct`c��i	^fe�uf`d^�µ

� ��HyØ}�?o�J � �a��� �·�}e�^fe�m�moi�mQro~�i!e�mQu«¥0`�ªÀmoi\¿ci\m£e�msbd`c^�r�uf��g ¥¬rwuf�X^ai	qaro~�p}e�m�qf�Qm�rwuauarot�b�e�t�~�n	`c^a^ai	n\uars`dt
v�m�ufiM^�rot�b�e�q�~�i\v}t{iM~Ârot½qfi	n\uaro`ct�{µ
¡ ��i*mo`!¥¬ªÀ¤°^ai	xKp�i	t�n\©�qf�Qm�rwuauarot�b/`d�£i	^fe�uf`c^7��rsq¬~�i\v}t�i	~¹ehq
¤°`hm�ms`M¥¢q�#

º � 	 ¼ � 
 ; � 
 º¯� "���¼ 	 � 
 ; ������º�� 	������ � � 	��� ¼��
º � 	 ¼ � 
 
 º¯� " ��¼ 	 � 
 � ��º � 	���� � � � 	��� ¼��"! 
�� �*U*U>U�� ���

¥¢��i	^ai �Îroq�e¨�£`dqar�uarw¿di*¥0i\rsbd�duarst�bX�}e�^fe�g�i\ufi	^�|cuf��i"`d�Quarsg/e�m£¿he�mop�iU`h¤(¥��Qron���roq
¤°`cp{t�~�uf`/Ç�i)� U jQµ�;rsq¬bhr�¿ci	tÇc© � 
���"8�
µ
ÑÍiUqfi\u �� 
��¾eht{~ ���
 �¨µ
¡ ��i*¥0i\robc�duarot�b/n	`Qi\ÄÆn\roi	tcu�¾`�¤®uf��i"�{^a`hmo`ct{bze�uars`dt�`d�£i	^fe�uf`c^9rsq¬qfi\u�uf`�dµ
� t�iUr�ufi	^fe�uaro`dt½`�¤$#dehn	`dÇQr(roq¢~�`dt�iU¤°`d^0uf�{i"�Qrobc�Qª ¤°^ai	xzp{iMt{n�©^ai	qars~{p}e�m®i	xKp}e�uars`dt
`ctÐuf��i�v}t�i�bd^�rs~¨eht�~¨n	`ctd¿ci	^abdi	t�n	iÌroq®^ai	xKpQro^aiM~¨¤°`d^Cuf��i�ms`M¥�ªÀ¤°^ai	xKp�i	t�n\©"^ai	qaro~�p}e�m
i	xzpye�uaro`ctÂ`ctÂuf��i"n	`Keh^aq¯iÐbd^�ro~´µ

� ��H}Øy�?o�J�� �a�%�½¡ ��i�q�e�gXiÐe�msbd`d^�rwuf��g%e�q¢º Ç£¼_i�Ï{nMi	�Qu�uf�ye�u0t�`�n	`c^a^ai	n\uaro`ctXv�m�ufi	^�rst{b§`dt/uf��i�v}t�i
bc^�ro~�roq�~�`ct{i*rIµ ihµ���)eht{~&���eh^aiUt{`hu�p�qfi	~´µ
¡ ��i*¥0i\robc�duarot�b/n	`Qi\ÄÆn\roi	tcufq �)e�t�~ )e�^ai*uf��i	t½qfi\u¬uf` � U �{µ

î®î ö^] ����� �
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� ��HyØ}�?o�J � �aÙ�� �A�}eh^fe�m�msi\m�rs~�i!e�m*u«¥0`�ª«bd^�rs~ qfn���i	gXi¹¥¢�{iM^aiVt{`Íqf�zmwr�uauarst{b�`�¤Uuf��iV^ai	qaro~�p}e�m¢roq
~�`dt�ih|{uf�}e�u¬rsq¬uf��i"n	`d^a^ai	n�uaro`dt½i	xKp}e�uars`dt�roq�nM`dgX��pQufi	~Ârst¹�}e�^fe�m�moi�m(`dt�uf�{i"v}t�i
eht{~�n	`ze�^aqfi*moi\¿ci\mIµ�Ý�`Xn	`c^a^ai	n\uaro`ctÆv�mwufi	^�rot�b/`dt�uf��iÐv}t�i"bd^�rs~Ærsq�~�`dt�iUi\rwuf�{iM^�µ
¡ ��iU�{^a`hmo`ct{bze�uars`dt�`d��iM^fe�uf`d^�rsq
uf��i"t}e�ufp�^fe�m(rst��aiMn\uaro`ctÂ`c��i	^fe�uf`d^�µ

¡ ��i�¿heh^�rËe�uaro`dt�`h¤�uf��iX^ai	~�p�n\uaro`ct�¤Àehn\uf`d^�¿ci	^aqfp�qUuf�{i #de�nM`dÇQr_^ai�mËe!Ï}e�uaro`ct��yeh^fe�gXi�ufi	^
roq¢qÃufp�~QroiM~Â¤°`d^0i!ehn���`�¤®uf��i"��^ai\¿Kro`cp�q*¸�»�e�mobc`d^�rwuf�{g�q	µ
Ú{`c^Xi!ehn��)i�Ï���i	^�rsgXi	tduM|9uf��i�rotQr�uar²e�m*qf`hmopQuaro`ct¾roqXuf��i ��i�e�¿z©Qqaro~�iÂ¤°p�t�n\uaro`ct e�t�~¾uf��i
� �U��1Âroq¢q¯i�u
uf` �Mi	^a`�µ

��msbd`c^�r�uf��g º ~£¼�~{`QiMq�t{`hu0n	`dtc¿di	^abci*¤°`d^�ehtd©/¿he�msp�iU`�¤Cuf��i�#dehn	`dÇQr´^ai\mËe�Ïye�uars`dt��}e�ª
^fe�gXi�ufi	^�µ ¡ �Qroq�rsq*t�`�uÐq¯p�^a��^�roqarst{by|�qÃrst�n	ih|yrotuf�Qrsq*�}e�^fe�mwmoi\m±qfn��{iMgXih|ymo`!¥ ¤°^ai	xKp�i	t�n\rsi	q
`�¤�uf��i§i	^a^a`d^"eh^aiXe�~�~�^ai	qfqfi	~VÇd©�Ç�`�uf��n	`ze�^aqfi§e�t�~¹v}t{i§bd^�rs~{qM|�moi!eh~Qrot�bÆuf��i	^ai�¤°`d^ai¨uf`
qf`dgXi*rst{nM`dt�qaroqaufi	t�n\©cµ
¶�t·Ú(robcp{^ai��h|�t�`hufiÆuf�}e�u���mobc`d^�rwuf�{g º Ç£¼Òrsq¨moiMq¯q§i\Ä/n\rsi	tduXuf�}eht�uf��iÆu«¥0`�`huf��i	^Xe�m�ª
bd`c^�r�uf��gXq"¤°`d^*¿he�msp�i	q¨`h¤�uf��i #de�nM`dÇQr�^ai\m²e!Ïye�uaro`ct��}eh^fe�gXi\ufiM^ � moi	qfqUuf�}e�t � U � �Qµ(Ú{`c^
mËeh^abdi	^�¿he�mop�i	qM|_uf��iqau�e�t�~}e�^a~�rs~�i!e�m0uI¥0`hªIbc^�ro~)qfn��{iMgXiVº �¢mobd`c^�r�uf��g�ºIez¼a¼ÒroqXuf��iÂmsi	qfq
i\Ä/n\rsi	tduMµ_Ý�`hufi/e�msqf`Âuf�}e�u���msbd`d^�rwuf��g�º n�¼�roq�g¨p�n���gX`c^aiXi\Ä/n�roi	tdu�uf�}e�t�uf��i/`�uf��i	^aq
¤°`d^ � bd^ai�e�ufi	^�uf�}e�t�� U �zµ
¡ ��iU`c�zuarsg/e�m´¿he�mop�i§º²¥�r�uf� � ¼�`�¤®uf��iUgXi!eht�^ai	~�p{n�uaro`dt�¤Àe�n\uf`c^�roq�e�Ç£`dpQu�� Uç� �U¤°`d^�uf��i
�}e�^fe�mwmoi\m}ro~�i!e�m�uI¥0`�ªÀmoi�¿di\m£qfn���i	g�i¬¥�r�uf��t�`ÒnM`d^a^ai	n\uars`dtXv�m�ufiM^�rot�b/º �¢mobd`c^�r�uf��g�º n�¼a¼f|�e�t�~
e�Ç£`dpQu�� U �z�¨¤°`d^�uf��i"qau�e�t�~}e�^a~�ro~�i!e�m(u«¥0`�ª«bd^�rs~Âqfn��{iMgXi�º ��mobc`d^�r�uf��g�ºIez¼a¼fµ
¡ �Qrsq9rsgX��^a`!¿di	g�i	tdu0roq�uf��i*gX`cqÃu0qfi	t�qar�uarw¿diÐqÃrst�n	i¬uf��iUn	`cgX��pzu�e�uaro`ct/`dt/uf��i*~Qr�³CiM^ai	tdu
bd^�rs~{qÐn!e�t¹Ç£i¨~�`ct{i"rot��yeh^fe�mwmoi\m®¤°`d^¢��mobc`d^�rwuf�{gº n�¼f|y¥���i	^ai!ehqM|�¤°`c^¬�¢mobd`c^�r�uf��g�ºIez¼
uf��i
n	`dg��{pQu�e�uaro`dt�q�`dt�uf�{i"~Qr�³´i	^ai	tdu¢bd^�rs~�q¬g�p�qÃuÐÇ�iU�£i	^�¤°`d^agXiM~qfi	xKp�i	tduar²e�mwm�©cµ

����� ����� �(����+��
	��  �"$# %� (' )!+ ,
Ñ�iUnM`dt�qaro~�i	^�uf��iÐ¤°`hm�ms`M¥�rot�bX�£i	^�ro`Q~QrsnU�{^a`cÇQmoi	g #

:� /
71¹`dt�Ê � ���10�È � -�����
¥¬rwuf�Âuf��iU¤°`�mwmo`!¥¬rst�b�v}tzrwufi"~zrw³Ci	^aiMt{nMi�2Mv}tQr�ufiU¿c`�mop�gXi"~Qroqfn	^ai�uar��!e�uaro`dt #

 � 
4 " � 
4 ; �� 
71 4 �0¤°`c^�5 
�� �*U*U>U�� � "·� º¯�	�{¼
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Jacobi relaxation parameter

1D-diffusion

"Algorithm (c)"
"Algorithm (a)"
"Algorithm (b)"

Ú´rsbdp�^ai¹� #(¸¹i!ehtV^ai	~�p{n�uaro`dt�¤Àe�n�uf`d^�¿ci	^aqfp�q #ce�n	`cÇQr�^ai\m²e!Ïye�uaro`dt��}e�^fehgXi\ufi	^*¤°`c^��\ªÃÛ�ª
~Qr�³Cp�qaro`ct �h�¢mobd`c^�r�uf��g ºIeK¼ #Q�du�e�t�~}e�^a~Xro~�i!e�m£��ª«bd^�ro~§qfn���i	gXi �h�¢mobd`c^�r�uf��g º Ç�¼ #Q]±e�^fe�mwmoi\m
��ª«bd^�rs~Îqfn��{iMgXi/¥¬rwuf��^ai	qaro~�p}e�m0qf�Qm�rwuauarot�b�e�t�~Ín	`d^a^ai	n�uaro`dt�v�m�ufi	^�rst�b �_��mobc`d^�rwuf�{g�º n�¼ #
]�eh^fe�mwmoi\m±��ªIbc^�ro~�q¯n���i	gXi*¥�r�uf�½^ai	qaro~�p}e�m®qf�Qm�r�uauarst�b�e�t�~Ât�`XnM`d^a^ai	n\uars`dt�v{mwufi	^�rot�b

î®î ö^] ����� �
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¥���i	^ai�_| �C| � 4 e�t�~ � 4 e�^aiU~�i\v}t�i	~¹ehq9rstÆuf��iU��^ai\¿Krs`dp�q�qfp�Ç�qfi	n\uaro`ct´µ{Ü_xKp}e�uaro`dt�º¯�	�{¼
moi!eh~�q�uf`�e�mwrot�i!e�^¢qa©Qqaufi	g ¥�r�uf��e/n\rs^an	pQmËe�tcu§º � " ��¼ �Íº � " ��¼
ÇQro~QrËehbd`ctye�m®g/e�uf^�r�Ï
uf��iÒ^a`!¥ `h¤®¥��Qron��Ârsq¬bhr�¿ci	tÇc©�#

È." 
�


� Ê U

¡ ��i�¿he�^�rËe�uaro`ct/`�¤�uf��i�^ai	~�p�n\uaro`ctX¤Àe�n\uf`c^�¿ci	^aqfp{q�uf��i	#de�nM`dÇQr}^ai\mËe�Ïye�uars`dt/�}e�^fehgXi\ufi	^±roq
qaufp{~Qrsi	~¤°`d^0uf��iÒ¤°`cp�^*��ª«bd^�rs~e�mobc`d^�r�uf��gXq¢~�i\v}t{iM~rotuf��i��\ªÃÛ�ªI~Qrw³Cp�qaro`dt�qfp�Ç�q¯iMn\uaro`ctCµ
Ú{`c^¬�¢mobd`c^�r�uf��g�º Ç£¼0e�t�~Vº n�¼f|  
#�/e�t�~ � 
#� U ��bhr�¿ci*uf�{i"Ç£i	qau�^ai	qfpQm�ufqMµ
Ú{`c^Xi!ehn��)i�Ï���i	^�rsgXi	tduM|9uf��i�rotQr�uar²e�m*qf`hmopQuaro`ct¾roqXuf��i ��i�e�¿z©Qqaro~�iÂ¤°p�t�n\uaro`ct e�t�~¾uf��i
� �U��1Âroq¢q¯i�u
uf` �Mi	^a`�µ
¶�t�Ú´rsbdp�^ai��Q|M¥0i0n!eht¨t�`�ufi�uf�}e�u_��msbd`c^�r�uf��g�º ~£¼´~Qrw¿di	^abci	q�¤°`c^®Çzrsb�¿he�msp�i	q_`h¤{uf��i #ce�n	`cÇzr
^ai\mËe�Ïye�uars`dt��}e�^fe�g�i\ufi	^ � �{uf�Qrsq
rsq�ehbKe�rst/~�p{iUuf`�uf�{iUrst{nM`dt�qaroqaufi	tdu���^a`Qn	i	qfqarot�b�`�¤®uf��i
mo`!¥;¤°^ai	xzp{iMt{n�roi	q�`�¤®uf��i"i	^a^a`d^�qf��i	n\rwv}i	~��^ai\¿Krs`dp�qam�©cµ
Ý�`�ufi�uf�}e�u/¤°`d^ � bd^ai!e�ufi	^�uf�}e�t�� U �Q|���msbd`d^�rwuf��g�º Ç£¼¨roq/uf��i¹`d�QuarogÆe�m¢q¯n���i	gXihµ0Ú{`c^
g�ro~�~QmoiU¿he�mop�i	q�`h¤ � |���msbd`d^�rwuf��g�ºIeK¼_roq�uf��iÒg�`dqau�i\Ä/n\rsi	tduMµ
Ú{`c^ � 
 � U ��uf��i�qau�e�t�~}e�^a~Uro~�i!e�mduI¥0`hªIbc^�ro~"qfn���i	g�i¢º ��mobc`d^�r�uf��g�ºIez¼a¼f|�~�p�i_uf`*e�m�rËehqarot�b�|
Ç�i	nM`dgXi	q�i\¿ci	t¹e§~zrs^ai	n\u¢qf`�m�¿ci	^0rot�uf�zrsq��}e�^�uarsn	pQmËeh^¬n!ehqfi�º qfi	iU¤°`d^0i�ÏyehgX�Qmoi�È ���MÊ ¼fµ
Ú´rsbdp�^ai��Î�£`�rstdufqÂ`cpQu/uf�ye�u�r�¤"¥0iV��i	^�¤°`c^ag gX`c^aiVq¯g�`Q`�uf�Qrot�b=qÃ¥0iMi	��q¹º¯�(� #ce�n	`cÇzr
^ai\mËe�Ïye�uars`dt�q�¼¨`dtÍuf�{i�v}t{i�moi\¿ci\mI|Ìuf��i�}e�^fe�m�msi\m�q¯n���i	gXi�¥¬rwuf�{`cpQu/^ai	qaro~�p}e�m¢qf�zmwr�uauarst{b
Ç�i	nM`dgXi	q�msi	qfq¬i\ÄÆn\roi	tcuMµ{�*t�`�uf��i	^0^ai	g/eh^a¦�g/e	©�Ç�iU~�`dt�iU`dt�uf��i"e�^ai!e�`�¤±~Qr�¿ci	^abdiMt{nMi
e�qfqf`Qn\rËe�ufi	~Vuf`uf��i #de�nM`dÇQr�^ai\m²e!Ïye�uaro`dtÍ�}e�^fe�g�i\ufi	^U¥��Qrsn��=roq�g�p�n��=mËeh^abdi	^�µ´¶Ãt�~{iMi	~´|
rot�uf�ye�u�n�e�qfih|zms`M¥,¤°^ai	xKp�i	t�n\rsi	q�`h¤�uf��i�i	^a^a`d^¢e�^aiUÇ£i\uaufi	^¢e�~�~�^ai	qfqfi	~Â`ctÂuf��iUv}t{i"bc^�ro~
e�t�~/qf`�|�uf��i�rot�n	`ct�qÃrsqaufi	t�n\©X~�p�i¬uf`"uf��i���^a`Qn	i	qfqarot�b"`�¤Cuf��i¢q¯g�`Q`�uf�X�}e�^�u0`h¤�uf��i*i	^a^a`c^
`dt½Ç�`�uf��v}t�i¨eht�~Ân	`ze�^aqfi*moi�¿di\msqM|{roq�qÃuf^a`ct�bdi	^�µ

� : �����* �-�3_�!���

� n	`ctd¿ci	^abdi	t�n	i�uf��i	`d^�©¾¤°`c^/e�t e�Ç�qauf^fe�n\u/�}eh^fe�m�msi\m�uI¥0`�ªÀmoi�¿di\m¢g�pzmwuarobc^�ro~ e�msbd`d^�rwuf��g
¥¬rwuf�¹^ai	qaro~�p}e�m®qf�Qm�rwuauarot�b�e�t�~½n	`d^a^ai	n�uaro`dt�v�m�ufi	^�rst{b��}e�q�Ç�iMi	t��^a`d�£`dqfi	~´µyÚ�`d^0uf�QroqUe�m�ª
bd`c^�r�uf��g�|M¥0i0~�`�t�`�u±^ai	xzpzrs^ai0�{^ai�ªIqfgX`Q`huf�zrst�b�`dt"uf��i�¤°pzmwmKv}t�i�bd^�ro~�^ai	qaro~�p}e�m{i	xKp}e�uars`dt
rot½`d^a~�i	^0uf`X�}e�¿ci�e¨¤°pQm�m®�}e�^fe�m�msi\m®qf`�mopQuars`dt�`�¤®uf��iÒ~Qrw³Ci	^ai	tcu¬msi\¿di�m®�{^a`cÇQmoi	gXqMµ
¡ ��i�n	`ctd¿ci	^abdi	t�n	i���^a`Q`h¤{rsq�Ç}ehq¯iM~Ò`ct�e¢q¯g�`Q`�uf�Qrot�b���^a`c��i	^�u«©�eht�~�eht�eh�{��^a`MÏzrsg/e�uars`dt
��^a`d��iM^�uI©cµ_� �d~Qr²e�bd`ct}e�m�r �!e�uars`dt���`�¤0uf��i�rwufi	^fe�uarw¿di�`d�£i	^fe�uf`c^"`�¤0uf��iÆ�}eh^fe�m�msi\m���ª«bd^�rs~
e�msbd`d^�rwuf��g%`dtÂu«¥0`X`d^�uf��`cbd`dt}e�m(qfp{Ç�qf�}e�n	iMq
nM`d^a^ai	qf��`ct�~zrst�b¨uf`Xuf��i ��mo`!¥ �Xeht{~��d�Qrobc�
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Jacobi relaxation parameter

1D-advection

Algorithm (c)
Algorithm (d)
Algorithm (a)
Algorithm (b)

Ú´rsbdp�^ai�� #(¸¹i!ehtV^ai	~�p{n�uaro`dt�¤Àe�n�uf`d^�¿ci	^aqfp�q #ce�n	`cÇQr�^ai\m²e!Ïye�uaro`dt��}e�^fehgXi\ufi	^*¤°`c^��\ªÃÛ�ª
~Qr�³Cp�qaro`ct �h�¢mobd`c^�r�uf��g ºIeK¼ #Q�du�e�t�~}e�^a~Xro~�i!e�m£��ª«bd^�ro~§qfn���i	gXi �h�¢mobd`c^�r�uf��g º Ç�¼ #Q]±e�^fe�mwmoi\m
��ª«bd^�rs~Îqfn��{iMgXi/¥¬rwuf��^ai	qaro~�p}e�m0qf�Qm�rwuauarot�b�e�t�~Ín	`d^a^ai	n�uaro`dt�v�m�ufi	^�rst�b �_��mobc`d^�rwuf�{g�º n�¼ #
]�eh^fe�mwmoi\m0��ªIbc^�ro~�qfn���i	g�i�¥¬rwuf�Î^aiMqÃrs~�pye�m�qf�Qm�r�uauarst�bVe�t�~�t�`¹n	`d^a^aiMn\uaro`ct�v�mwufi	^�rot�b �®��m�ª
bd`c^�r�uf��g º ~£¼ #*]±e�^fe�mwmoi\m���ªIbc^�ro~,q¯n���i	gXiV¥�r�uf��`dpQu¹^aiMqÃrs~�pye�m"qf�zmwr�uauarst{b·eht�~ ¥¬rwuf��`dpQu
n	`d^a^aiMn\uaro`ctÂv�m�ufi	^�rst�b

î®î ö^] ����� �
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Jacobi relaxation parameter

1D-advection

"Algorithm (d), 1 jacobi GF"
"Algorithm (d), 10 jacobi GF"

Ú´rsbdp�^ai"� #�]�eh^fe�mwmoi\m���ª«bd^�ro~�e�mobd`c^�r�uf��gF¥�r�uf��`dpQu�^ai	qaro~�p}e�m´qf�zmwr�uauarst{bÆe�t�~/¥¬rwuf�{`cpQu¬nM`d^�ª
^ai	n\uars`dtÂv�mwufi	^�rot�b ����eht{~=� � #ce�n	`cÇQr®q¯g�`Q`�uf�Qrot�bXqa¥0i	i	��q¢e�^ai"��iM^�¤°`d^agXi	~½`dt�uf�{i"v}t�i
bd^�rs~Cµ
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¤°^ai	xKp�i	t�n\©½qf�yehn	i	q �¨rsq¬��^a`c��`dqfi	~´µ
Ý�p�gXi	^�rsn!e�m´i�Ï{��iM^�rogXi	tcufq"º¯�\ªÃÛ"¼_�}e	¿diUe�moqf`�Ç£i	i	t�e�n��Qroi\¿ci	~�¤°`d^�~Qr�³´p�qÃrs`dt�e�t�~�e�~Q¿ci	n\ª
uaro`ct��^a`dÇQmoiMgXqMµ
Ú{`c^�uf��i�~Qr�³´p�qÃrs`dtVn!ehqfih|yuf�{i§n	`dtc¿di	^abci	t�n	i�^fe�ufi�`h¤_uf��iXg�pzmwuarobc^�ro~=e�msbd`d^�rwuf��g rsq*rog�ª
��^a`M¿ci	~�Çd©¹uf��iXqf�Qm�rwuauarot�b`h¤_uf��iX^ai	qars~{p}e�mÀµ�¶Iu"ufp�^at{q"`cpzuÐuf�ye�u*uf��iXqfn���i	g�i�¥¬rwuf��`dpQu
n	`d^a^aiMn\uaro`ctÂv�m�ufi	^�rst�b/b�r�¿ci	q0uf��iÒÇ£i	qau�^aiMq¯pQmwufq	µ
Ú{`c^Uuf�{i�eh~Q¿di	n�uaro`dt�n!ehqfih|´n	`cgX�}e�^ai	~Vuf`uf��i/qau�e�t�~}e�^a~=¸�»%e�msbd`c^�r�uf��g�|´uf��i/�}e�^fe�m�ª
moi\m´uI¥0`�ªÀmoi�¿di\m�e�mobc`d^�rwuf�{gY¥¬rwuf�^ai	qaro~�p}e�m´qf�zmwr�uauarst{bÆe�t�~ÂnM`d^a^ai	n\uars`dt/v�m�ufi	^�rst�bX~�`Qi	q0t{`hu
rogX��^a`!¿ci�uf��i�n	`ctd¿diM^abdi	t�n	i�^fe�ufi§i�Ï{n	i	�Qu*¤°`c^�mËeh^abdi"¿he�msp{iMqU`�¤_uf��i #de�nM`dÇQr±^ai\mËe�Ïye�uars`dt
�}e�^fe�g�i\ufi	^�µ
ÑÁrwuf�¹qfp�n���eXqÃrsgX�Qmoi�qf`�m�¿ci	^¢e�q	#de�nM`dÇQrÀ|{uf��i�^ai	qfpzmwufq�`cÇzu�e�rot�i	~½�{iM^ai�eh^aiÒbhmo`cÇye�m�mw©ehq
bd`Q`Q~�e�q�uf��`dqfi"b�rw¿diMt¹¤°`d^�qfi	xzp{iMtduarËe�m�e�mobd`c^�r�uf��gXqMµ{ÑÍi¨n!eht¹i�Ï{�£i	n\u*uf�}e�uUe�~�~Qr�uars`dt}e�m
¥0`d^a¦/¥�r�m�m(©zroi\ms~¹e�gX`c^ai"i\Ä/n\rsi	tdu¢�yeh^fe�mwmoi\mCuf^ai�e�ufgXi	tcu*`�¤®uf��i"~Qr�³CiM^ai	tdu�msi\¿ci\moqMµ
� qarog§r�mËeh^�qau�e�t�~���`hrotduÌroq0e�~�`c�zufiM~�rotXuf��i*n	`ctdufi�Ïzu
`�¤Cg�pQm�uarwª msi\¿di�mC`d�Quarsg�r��!e�uaro`ctVÈ �!�!ÊÀµ
Ý�p�gXi	^�rsn!e�m0eh���zmwron!e�uaro`ct{q"uf`�l0Ú�Û��}`!¥ ��^a`dÇQmsi	gXq"¥¬rwm�m0Ç�i/�£i	^�¤°`d^ag�i	~�rst�`c^a~{iM^Ðuf`
n	`dg��zmsi\ufiUuf�Qroq�qaufp�~Q©cµ

�  �zU��"� �¢"3

È ��Ê§l ���ÒÝ ¡ µ_eht{~ ¡�� ¸¶aÝ��Ò� � �Uµw|���Û*iMqÃrsbdt=e�t�~=¶�gX�QmoiMgXi	tdu�e�uaro`dtÍ`�¤¢]±e�^fe�mwmoi\m
¸¹pzmwuarobc^�ro~·��mobc`d^�rwuf�{g�q �y| ��� � ��� ' � # 6���� ��� �2� ���*� +M��- ��� �����	� ��� � �*� �*� '2� ���
+.-��!�/�10��2�	� + �"�/6R�"��8 |*�}µ Ú9µ�¸¹n�l � �¢¸¶fl�
 º iM~�¼f|*¸Veh^an	i\m"Û*i	¦z¦�i	^�|*Ý�i�¥��`c^a¦
e�t�~ �0e�qfi\mI|´�!�$���zµ

È ��Ê ¡�� ¸¶¯Ý��U� � �Uµw|��f�F�Qrobc�Qm�©V�}e�^fe�m�msi\m�¸¹pQmwuar�ªÀm�ro¦hi�g�i\uf��`Q~�¤°`c^�uf��iXqf`�mspzuars`dtV`h¤
uf�{iÒÜ_pQmoi	^�i	xzpye�uaro`ct{q �y| ������+�� � ��� � � ���$+ � � # �É|���`�mIµ����Q|����*�d|c���´µ �$��ª�� � �{|#de�tzpyeh^�©Î���d�c�Qµ

È ��Ê ���*l�
 � � ��l �¾Ñ µ�|���¸¹pQuarobc^�ro~/¸¹i�uf�{`Q~�q9e�t�~X�*���Qm�rsn!e�uars`dt�q ��| � � �2��� 0 �*�����*�2�	�*8
����� ��7���-�� ���/�	��� ���,+ � �/6R�*7 � �	�('*8'� ��������� 0 �*��� �*� �!�"0 |���`hmÀµ �y|£��� � �{µ

È �hÊ �
�0¶f»"»"�ÆÑ µ � µ�| �c� g¨pQmwuarobd^�rs~ÂufpQuf`d^�r²e�m ��| ������+ |�]Ì�zrwmËeh~{i�mo���QrËeQ|(�!� � �Kµ
È���Ê�¸¹n �0�
¶��ÒÝ � µ�|(Ú��¢Ü�ÛUÜ��0¶fl�
¨� � ÝF]�µ�| � ¶¯Ý*ÛUÜ�Ý #Qµw|���l � � � � Ü9�Å��µ�|®� � � ª

l �*Ü9Ý ���*l���
§µw|�� ¡�� �0Ü�Ý�
§µw| ¡ � � � Ü l¢µ ª«��µCe�t�~ ¡ � �¢¡�¡ Ü�Ý �0Ü���» � µ�|

î®î ö^] ����� �
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�K¸¹pQm�uarsbd^�ro~ gXi\uf��`Q~�q�`dt �yeh^fe�mwmoi\mUnM`dgX��pQufi	^aqMµ
� qfp�^�¿di\© `h¤¨^aiMn	i	tdu½~�i\¿di�mo`d�Qª
gXi	tdufq ��| ��74��� '"� � � ����74� -��	��� 0 ���.� '*�	�*� '��W����� � � 0���� �2�*����� 0 � ���'���� º¯�!�d����¼fµ

È j�Ê � ¶¯Ý*ÛUÜ�Ý #{µ�|d� ¡ Ü�l�
ÒÜ � �¢µ�eht�~X� ¡�� �0Ü�Ý 
§µ�| �K]±e�^fe�mwmoi\mzg¨pQmwuarobd^�rs~�qf`�mspQuaro`dt"`h¤
uf�{i�Ý*e	¿KroiM^�ªa�duf`d¦hi	q*iMxKp}e�uaro`ct�qU`dt¹bci	t�i	^fe�mÌ�dÛ�~�`dg/e�rot�q ��| ������� ���!�"� � ��7���-��/��� 0
� º¯�!� �$�K¼��Kj��\ª«� � �Q|KÝ�`d^�uf�Qª ��`�mwmËeht{~´µ

È��!Ê§l ���ÒÝ #Qµdeht{~ ¡�� ¸¶aÝ¢�U� � �Òµ�| �c�¾qfp�^�¿di\©�`h¤��yeh^fe�mwmoi\mzg¨pQm�uarsbd^�rs~Xe�msbd`c^�r�uf��gXq ��|
� ��� �)� #�� ' 6��,�('���� � � ����� ��� � � � � |��*p�bdp�qauÒ��� � �Kµ

È���Ê�Ú��¢Ü�ÛUÜ��
¶�l�
�� � Ý ]®µ�e�t�~½¸¹n �0� ���ÒÝ � µ�| ��]±e�^fe�mwmoi\m��Kp{�£i	^an	`ctd¿diM^abdi	tduÐ¸¹pQuar�ª
bd^�ro~��y| ����� ��� ' � #�6 ����� � �2� ���*� + ��- � ������� � ��� � �*� �*� '2�Z����+.-��!�/�10��2�	�W+ �"�/6R�"��8 |
�yµçÚ�µC¸¹n�l � ��¸¶�l�
Yº i	~£¼f|�¸Ve�^anMi\m®Û*i	¦K¦hi	^�|CÝ�i\¥���`d^a¦�eht�~ �0e�qfi\mI|´�!�$���zµ

È ��Ê�ÛUÜ�l�
"Ü��)Ý¨µ�| � � tÒuf��i�]�eh^fe�mwmoi\m�Ü±Ä/n\roiMt{n�©�`h¤{uf��i�Ú�^ai	~�i	^�ron�¦Kqf`dtQªÃ¸¹n ��^�rËe�t§¸¹pQm�ª
uarobd^�rs~���| � �&� � � ��� ����� �
	X� ���� '�� � |�Ú�i	Ç�^ap}e�^�©=�!�c� �Qµ

È �(��ÊUÑÅÜ����zÜ � ¶¯ÝU»A]®µw| �¯�ÐtÎrotcuf^a`Q~{p�n\uars`dt¾uf`�g�pzmwuarobc^�ro~)gXi\uf��`Q~�q ��| � - ������� � ����'
��� �	��� 7 ����6 �*7 ���/�('*8 |%#�`c��tÂÑ r�moi�©eht�~¹�K`dt�qM|��!�c�d�{µ

È �c�\Ê 
 � � � � � �¢µ�| � � � � Ü�¸¹�ÒÝ*Û ¸=µ ª �¨µ´eht{~�ÛUÜ9� �Ð¶aÜ � % ��µ�|�� � t{qauf^ap�n\ufp�^ai	~
��`�msp{g�i\ª�ehbdbhmo`dg�i	^fe�uars`dt�¸�» #yq¯`hmopQuaro`ctÂ`h¤�uf��i§]�`hroqfqf`dt�i	xKp}e�uars`dt���| �������*����� �	�	��'
� ����� ��- �2� ��� � ����	 - 7 �*���('2� �,+M�"��6 �"��8������ � - �	��8 |���`�mIµ´� �{|{���!ªI�z�Q|C�!�d�h��µ

È ����Ê�¸ � �¬�UÝ � Ü0µw|����Æ�i	qf`�mspQuaro`dt�~{iMq¹�i	xKp}e�uars`dt�qU~ � Ü_pQmoiM^*�}e�^*p�t�iXgÍ�i\uf��`Q~�i�g�pQm�ª
uarobd^�rwm�msiÒqau�e�uaro`dt�t}e�rs^ai ��| ¡ ��i	qaroqM| � tzrw¿diM^aqÃrwuI©½`�¤ÌÝ¬rsn	ih|´���d�d�{µ

È ����Ê�¸¹�U��l � Ý"µ�|�
 � � � � � �¢µ�eht{~=ÛUÜ�� �*¶¯Ü � %%��µ�| �f�*t=e�~�~Qr�uarw¿di�g�pzmwuar�msi\¿di�m
�{^aiMn	`dt�~Qr�uars`dtQrot�b �y|�� �2� ����� � � � � � ' 6 �*� ' 6R� ��	 � ��� |yrot½��^ai	�}e�^fe�uars`dt´µ

È �M��Ê % � #Qµw| �Ã¶«ufi	^fe�uarw¿di�gXi\uf��`Q~�qUÇd©¹qf�}e�n	i§~�i	n	`dg���`dqarwuaro`dt�e�t�~Vqfp�Ç{qf�}e�nMi¨n	`c^a^ai	n\ª
uaro`dt��y| � ���4+ � �*
"�	�*% |���`�mIµ{���y| A | � �{��ª�j��!�{|}���d�d�{µ

È � ��Ê§» � ¶ � � �U�¢Û �"µw|��\l�`dtc¿di	^abci	t�n	i*eht}e�m�©{qÃrsq�`�¤®e�g¨pQmwuar�ªÀmoi\¿ci\m(^ai\m²e!Ïye�uaro`ct/gXi\uf��`�ª
~ �y|�� ��������� � � �Z� � ' 6 �*� ' 6R����	 � ��� |CÝ��U� �$����|C�!�c�d�Qµ

ì°í�î(ì°ï
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