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½ l324e %u$
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eu24eE)^1
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%�gm),)+f3guV+241�tm8
C $�eul3V^]`]J)^53gm]42413$�V+13)^gml3$
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C $w13)(�·v
)+13e02`XY$&%jgml3$/v&V^eu$�)^IJ*,2`~b$&XEl3)+*,)^a+$&1Y$&)+5Ye�-/2`%02`vqlY]`$
gm��y.$&5Y*�V^131xfd)+531YX3V+%0_³v
)+13XY2`gu2`)^13eA8 C $wguV+¯^$.gmlb53e
V{*,$&V^eu5Y%uV^f3]`$�e053f3e0$&g�¿)+I�¤bZ£V+13X7�j$xv
)+13e02`XY$&%�%0$&a^53]4V+%�IK5313v
gm24)+13e�� l324vql7FAV+1324eul7)^1��¿V^13X7� l3)+e0$x13)^%u*,V^]
X3$
%u24FAV+gm24F+$
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)+1bgm241b53)+5Ye�)+1 o 6qp r s Z�tmGY2`I�V;IK5313v&gu2`)^1$Ø¥24e.V�]42`*,24g.241 o 6qp r s Z�t#)+I#%0$&a+5Y]`V^%
IK5313v
gm24)+13e³� l324vql¥FAV^132`e0l7)+1���G�Ø·*�53e0g�V+]4eu)�FAV^132`e0l�)+1���8 C $xX3$
13)+gu$�fH_ o 6°p r� s Z�t�gml3$;eu53fYeu$
g�)+I o 6°p r s Z�t
*,V+X3$�)^I�gul3$�IK5313v
gm24)+13e�� lY2`vqlMFAV+1324eul� ±��Vd8 $H8�)+1���8
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¯ gml3$
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©Y)^% eu5YvqlEZ¨V+13X��jG±V�e0D3V^v&$�)+I�v&)^1Hgu2`1b53)^53e�IK5313v
gm24)+13e�� lY2`vqlOFAV+1324e0lE)^1��7v
V+1313)^g�f�$�X3$
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s e0$&$³Ä3a+5Y%u$
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g�v
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Pure Dirichlet condition
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©#2`a^53%0$�L,÷�*,V+DYD32`1Ya�241Ogml3$�v
V+e0$�)+Ik1Y)+13��*,2`~b$&XMfd)+5313XYV+%0_xv&)^13X324gm24)+13e

U

Neumann condition

Dirichlet condition
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+
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(1)

©#2`a^53%0$/¾\÷�*,V+DYD32`1Ya�2`1OgmlY$�v&V+e0$/)+I�*�24~b$&XOfd)+5313XYV+%0_xv&)^13X324gm24)+13e
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� IK5313XYV+*,$&1bgmV^]|$&~bV^*�DY]`$,)+Ije053vql�VMe024gm53V^gm24)+1�2`e�gul3$xIK)^]`]4)(� 2`1Yad÷wZÓº�À(��4�Y«�Â � G�� l3$&%0$�À£2`e�V^1¥)^D�$
1�eu$
g�)+I
hjixwk6j� 24gmlOV,�k24D3e0vql32`gu}&��v&)^1Hgu2`1b53)^53e�f�)^5313X3V^%u_bGHV+13X��Sº À� ô Â,þ^8
C $�v&V+1M13)(�¦euguV+gm$�gul3$�a+$
13$&%0V+]424}&V+gu2`)^1x)+I�½ l3$
)+%0$&*,ecL+84L.V^13X7L+8 ¾d8
ÙcÚ�ÛbÜ ? ÛbÝ ¬dßàÞ �#í>ñ�P»ª � L(«�¼�T � ý ì í�ä0ï>æ^æbç^ä°í7ñ¼ó^å+ñ.Z ãKä�å+ì¨çqæ±í>ì¦ä°í>ñ�ç â hji � ãKñ¼ó�åSù � � 6qp 6>ü
�°ç^ìYñ�ãKìYï±ç+ï±ä
î°ç+ï±ì�ð+å��qéä' â ç�cåæ��ª%�Ú¢ ô T�þ7,�ç�cñ�ó+å+ñ�Z�ãKä�å�æ±ç+è é0ë±ç+ì�å+è�çqæ±í
ì¥ä°í
ñ�ç â hji '¼ãKì � ó^ã��
óÎ�°å+ä°í � í³è í>ñ¦�;º¿Tä,�ý á â
� k ¤HZ ä°å+ñ�ãKäß" í>ä�ó+é0æ±ç+ñ�ó+í>ä0ãKä¯'ßÌR,(ò�ñ�ó+í>ì

¶�õ ö ÷³¶¥ªzù � p 6 s h i tb« ¶7º7�¥ç^ì\å;ì�í
ã ë±ó+î°ç�qó+ç>ç
ð�ç â �x« ¤�¶¤�§ ºS�{ �ünå+ýKí>ý�ç+ì�¤HZ

ãKä�ð+í>ìYä°í�ãKì o 6qp r� s Z�tuý
ÿ ÛbÝ @3?�� ¬�ß¼Þ ã , � ó+í\ä°å�³í��>ãKìYð7ç â ��í
ä°ï±è ñ�ä�å��mí{ñZ�qï±í â ç� s Z�«%��txñ¼ó^å+ñ&�°å+ìµî°í{èêç��°å+èKèêé¥ñ¿��å^ìYä â ç��#��í°ð+òcî>ézå

ð+ã Ï�í°ç���ç���æ�ó+ãKä���æ���í>ä°í��#�>ãKì(ë�ñ¼ó^í;ç^ï±ñ¼í��³ì�ç��#��å+è ò ãKì�ñ¼ç s Z�« ��tcä°å+ñ�ãKä â é(ãKì�ë�ñ�ó+íEó+é0æ±ç+ñ�ó+í>ä°í
ä,ç â¹� ó+í°ç��í�� ^ ý �
'àä°í°í'&/í��³å�#��Ó+ý�Ó ,(ý » ç��³íz*3å��æ�è í
ò�ã â Z[º¡À(��4�Y«�Â � ò � ó+í���íGÀ ãKä�å^ì�çqæ±í
ì�ä°í
ñ ç â hjixwk6 � ãKñ�óOåxù � � 6°p 6Aü
�0ç^ìYñ�ãKìYï±ç^ï±äwî°ç+ï±ì�ð+å�qé%'q���¨L ,�ò�å+ì�ð��Sº À� ô Â,þHò�ñ¼ó^í���í>ä°ï±è ñ�ç â�� ó+í°ç��mí�� ^ ý � ó+ç^è ð+ä°ý

ãKã , á ì ��Ë7� ò/ñ¼ó^íMå^ï±ñ¼ó^ç��xï±ä°í>ä,åzä°ã���ãKè å��$��í>ä0ï±èêñ.ñ�çxæ���ç��>í�ñ¼ó^íÎ�0ç^ì��>í��Këbí>ì��°íOç â å�"�ìYãKñ�í(�>ç+è ï���íOä��
ó^í���í â ç��xå
ð+ã Ï�ï±ä°ãKç+ì\å+ìYðEìYç^ìYünãKìYä°ñ�å+ì�ñ¼å^ìYí°ç+ï±äwð+ãKä°ä°ç+è ï±ñ�ãKç+ìxæ���ç^î
è í��ÓãKì,æbç��ç+ï±äÊ��í0ð^ãKï��³ò � ó^í
ì\ñ¼ó^í!��í0ð^ãKï�� ãKäÊ��ímæ���í>ü
ä0í>ìYñ�í°ð;î>éxå+ì¥çqæ±í>ìzä°í>ñ � ãKñ�ó(�míàë±ï±è å�cî°ç+ï±ìYð^å��qé�'¼å^ñjèêí0å^ä°ñ|ù5�+p 6
ü
�°ç^ìYñ�ãKìYï±ç+ï±ä°ò�ä°í°í,ãKñ¼í��Uã ,;ç â &�í���å��#� � ý�Ó ,�ý
� ó^í°ç���í�� ^ ý � å^èKè ç � ä�ñ�çMí+*3ñ¼í>ìYðOñ�ó+í���í>ä°ï±è ñ�ä�ç â¯��Ë � ñ¼ç³æ±ç+è é0ë±ç+ì�å+è�ç®æbí>ì7ä°í
ñ�ä°ò � ó+ã��>ó{å��íxñ�ó+í���ç+ä°ñ ìYå^ñ¼ï���å^è
� ó+í>ì\ð+í°å^è ãKì(ë � ãKñ�óE" ì�ãKñ¼í��
ç^è ï���í�ä��>ó+í��³í>ä°ý

_ ? Ü�Üa`�ÜT` Ù�Ú�ÛbÜ ? ÛbÝ ¬�ß¼Þ
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C $�v
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1�G s L ¢ óõßö 6 � õ t,* s ² s L ¢ óõßö 6 � õ tqØS2`1 o 6°p r s Z�tuG s L ¢ óõßö 6 � õ t,* s ª·ù úû s hji�t�V+13X¥gml3$,e053D3Dd)+%0g�)+Is L ¢ óõ	ö 6 � õ t-* s X3)b$&e/13)+g.2`1bgm$
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óõßö 6 � õ ºÒL�)+1{V;13$&24a+lbfd)+%0l3)b)HX�)^I/�j8�½ lb53e(G s L ¢ óõßö 6 � õ t�Øv&V^1Efd$�V+DYD3%u)(~b24*,V+gm$
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g�53ew13)(�¦DY%u)(F^$/gul3V+g.gml3$ce0V+*,$c%0$&e053]4g l3)+]4X3ewgm%053$�IK)+% Ø õ º � õ Ø s O.ºÌL�«7�7���&«/Q�tm8�½ l3$cIK5Y13v&gu2`)^1 à õ ºÚØ õ X0� wk6õ
24e�2`1 o 6qp r1 � �32 �546� � s � õ s § õ �³Z�tut�V+13XO24gme e053D3Dd)+%0g 2`e %0$&]4V+gu2`F^$&]4_xv&)^*,D3V+v
gj241nb i s L^t s 24g 2`e.2`13v
]`5YX3$&XO241Mgul3$�e053D3Dd)+%0g
)+IZ� õ X(� wk6õ tm8 C $�� 2`]4]�13)(�¦l3V+13XY]`$�e0$&D3V^%uV^gm$
]`_�gul3$�v&V^eu$
ej2nt�)+% 242nt�2`1Olb_bD�)^gml3$
eu24e s Û,tm8

¯87 V+e0$E2ntm÷E241�gul324e�v&V+e0$HG.� õ s § õ �OZ�t;º b � G+� õ s § õ ����txº�� V^13X à õ ª o 6°p r9 s b � tm8 à õ FAV+1324e0l32`1Ya¥)^1
�EG|�j$Ov&V^1�$
~bgm$&1YX�24g�gm)«b i s L+t/fb_S��)^53gme02`XY$Fb � ÷Mgul32`e;a+24F+$&e�V�IK531Yv&gm24)+1Ü« õ ª o 6°p r s b i s L+tut/� 2`gulv&)+*,D3V^v&g�e053D3Dd)+%0g�2`1²b i s L+tJV+13X,� l324vql�FAV+1324eulY$&e|)^1Yb i s L+t � b � 8 � eu*,V+]4]3gu%uV^13eu]4V+gu2`)^1,)+I1« õ 2`1�X324%0$&v&gu2`)^1
s �Y«��7���®«m��«>L+t�v&%0$&V^gm$&ejV�IK5Y13v&gu2`)^1E)^I o 6°p r s b i s L+tutmGH� 24gmlMv&)^*�DYV+v&g�eu5YD3D�)^%ugj241cb i s L+tmGH� lY2`vqlxFAV^132`e0l3$
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