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a=1.0

a=1.0a=1.0

Dirichlet Sommerfeld

u,n - iku = 0u=1.0

u,n = 0

u,n = 0

Neumann

Neumann

:�;=<?>A@CB4D FFEHGJILKNMPO#G7ORQFSUTG.VNWYXLZN[PG]\
|'o��QnB�j�b~�o-Î^3���z{�brB´?o|¸bo|r�surµtvo|´eox��~�sur��e�v}Bo|�,tv��syr��|wu�B}BoL�e�B�²�e~vsut�oL}Bsu��o|�xt�su�erB~º¹m,nBo'ËeÇX�|�j���v~�o=}�sy�vo|�|tvsy�brB~ª���vo'´eo|rBox�È��tvo|}Å��~�surB´6t�nBo��¦�ewuwu���,syr�´=��wu´e�b��sut�nBz�¹)¯,tªo����Ènz{ox~�n�rB�j}Bo����,�|�j�e�v}BsurO��tvo|~{É`_ba±�]ca±�7dLajÏ�³²�0o��|�brB~�su}Box�«�G�|�B�²o{�|o|rjtvo|��o|})��tHtvnBsu~LrB�j}Bo{��rB}�BrBs°�¾�b��zGwy�'}�sy~v�|��oxt�su�|o=sutv~{~����®�·���|o'�j�)�O�bsurµtv~����«�|�j�b��}BsurO��t�o|~'É`_ � �]c � �7d � Ï��e�)� _ �5Í;Í5Ív��Îf3e¹m,nBo¨�|�j���v~�o¨}Bsu��ox�|t�su�er�¸bo|�|tv�e��~g$&%"���vo¨t�nBo|r��b�BtÈ��surBo|}��µ�ÂrB�e�vz\��wusu�|surB´¨tvnBo¨¸eo|�xt��e�v~É`_ �  h_ a �]c �  hc a �7d �  id a Ï�¹�¿®r)t�n�sy~G����~voe³,tvnBo �QnB�bsu�|o ���£Î 3 su~{´esu¸bo|r)�j�6t�nBo�rj�Bz��Oox����9�O�bsurµtv~,�er�t�n�oH~v�B�®�®���|o?���&tvnBo?�|�B�²oe¹|'o�rB�bt�o,t�n²��t%ö¨nO��~EÎ x - Î 3 �|�bwy��z{rB~º¹�Çqo|�²o|rB}BsurB´?�br«tvnBo��O���Q��z{oxt�o|�v~����OtvnBo,�B�v�e�Bwuo|z�³~��bz{o?���0t�n�o|zXz\�º�{�²oSwysurBoº����wu��}Bo|�²o|rB}�o|rjt�³Vsyr��,nBsu�Qn �º��~�o�tvnBo|� ����oSpOwutvo|��o|}'�b�Bt�}��B��surB´t�n�o��®���|tv�e��su����t�su�er����&t�n�oH~vo|�|�brB}j®wyox¸eo|w9�B�v�e�Bwuo|z�z���tv��su�[öî�Mè ¢ ö�¹|'o��voQ�¾o|�qt���t�n�o?��o|´b�Bw½���vsy�xo|}²Z=\ m,¿,z{o|tvnB�j}��¾�b�0�|�bz{�Bwuo|�������e��wyoxz{~�o|�j�Bsu�B�Oox}ª�,sut�n�t�nBo�B�vo|�|�er�}Bsut�su�erBox���B�vo|~�o|rjtvo|} n�o|��o|surª��~,tvnBo-Z)\9m,¿¦®�¨z{o|tvnB�j}E¹
j6h%`Rb djk¦i7a�oLd�blfjhEolc�f
m9�L}Bo|z{�brB~�tv�È��t�o�t�nBo,rj�BzGo|��su����wµ~v����w½���Bsuwysut®�q���±t�nBo�Z)\9m,¿¦®�6z{o|tvnB�j}E³���o0�|�brB~�su}Box�0�q´e�Bsu}Bo|}�,�º¸eo��B���b�Bwuo|zÅsurSt®�0�?��r�}�t�nB�vo|o�}BsuzGo|rB~�su�brB~�¹xm,nBo�ÊeÇ6¸bo|��~vsu�er����±t�n�sy~9�B�v�e�Bwuo|z su~9}Bo|�Bsu�|tvo|}sursZVsu´O¹OÊYXB¹²m,nBo«ËbÇ ¸eo|�v~�su�er��|�e�v��o|~v�O�brB}B~?tv�\�
�|�B�²o��,nBo|��oS�er�o?�·���|oSsy~q~��B��tÛo|�|t�ox}'t���t�nBoÇqsu��su�QnBwuo|t��²�e�BrB}²�������x�erB}Bsutvsy�brE³bt�nBoL�e���O�b~�sut�oÄ�·���|oqt��St�nBo?»j�bz{zGo|�®�¾oxwy}��|�erB}�sytvsu�erE³j��rB}Gt�nBo�etvnBo|�q�·���|o|~Lt��Gt�nBo.ì�o|��z\��r�rª�O�b�BrB}O�������|�brB}Bsut�su�erV¹{|'o?�|�brB~�su}Box�?¸e���vsy�b�B~,�|�brjpO´e���È��tvsu�erB~���,t�n�sy~��B���b�Bwuo|z ��rB} }�o|z{�brB~�tv�È��tvo�rj�Bz{o|�vsu����wuwu�{tvnBo�~�����w½���Bsuwusut®�\���ítvnBo[Z)\9m,¿¦®��z{o|tvnB�j}�,sut�nG��o|~v�Oo|�xtHtv�«tvnBoL~��B�²}B�bz\��surS~�su�|o¥®X��rB}Gt�nBoL�,�º¸eo|rj�Bz��²o|�0¡ ¹ ï o|~v�Bwut�~��|�erB�xo|��rBsurB´Gt�nBo~��º��w½���Bsuwusut®�«�,sutvn\�vo|~��²o|�|tLtv��t�nBoLz{ox~�n�~�su�|o¥°�����r��OoL�¦�e�BrB}Gsur É _ ÊxÏ�¹
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l#m n(o nqp �rMPs]GJXUtvuwE�GJx7XSLWYyeGJVNWYXLZN[PG]\ QzKH\{ZbGYWJXLt�MPueG|WYSuwMPXU}�y>L~ ± >;Ü k�k ?5?>L~ ± ±� �7k~ ?N�>L~ ± k#� ?�~;± >Uk>L~ k >;Ü �C9@ù �7�>L~ k ±� ?*Ü@± >U~>L~ k k#� ù�~~ �7k>L~ ��ù >;Ü >�ù
> �7k>L~ ��ù ±� ±r9�� �7�>L~ ��ù k#� 9���? �7k±~ ± >;Ü k�k 9U~±~ ± ±� �7k~ Ü�ù±~ ± k#� ?�~;± ùN�±~ k >;Ü �C9@ù >5Ü±~ k ±� ?*Ü@± >5Ü±~ k k#� ù�~~ >5>±~ ��ù >;Ü >�ù
> �7�±~ ��ù ±� ±r9�� >5>±~ ��ù k#� 9���? >5>ù~ ± >;Ü k�k ��±�kù~ ± ±� �7k~ ��±N�ù~ ± k#� ?�~;± ��7~ù~ k >;Ü �C9@ù ÜU~ù~ k ±� ?*Ü@± ±*>ù~ k k#� ù�~~ >5>ù~ ��ù >;Ü >�ù
> �7kù~ ��ù ±� ±r9�� �7kù~ ��ù k#� 9���? �7k

���H�A��B�D F�EHGJILKNMPONG]O�Q�SLT�G.V#WYXUZ#[PG7\6M`}v>�N��^�����C�@?N��ÜÈGHueXueSU[AywMPs]G(XLt!uwE�G
V#WYXUZ#[PG]\��,��*>;>;Ü&ONXLt�y

¿®r?�²�et�n�����~vo|~�³���o��²o|�®�¦�e��z¨tvnBo�~È��zGo9�|�ezG�B�BtÈ��t�su�er�~±�B�Bt±�¦�e�EtvnB��oxo0}Bs°¯±o|��oxrµt9¸e��wy��o|~E���Ot�nBo�,�º¸eo|rj�Bz��²o|�E�x�e���vo|~��²�er�}BsurB´?t��?¡b���"ÊbÎB�vÌµÎB³º��rB} ¼ ÎÄsur�ÊbÇ«³���rB}�¡��?�æX�� _ ÎB³º��rB} _ Xqsur«ËeÇS¹|'oH��wu~��S�|�erB~vsu}Bo|�,~�ox¸eo|�Q��w _ ã�® - _ ãY®�zGo|~�nG�O���vt�sut�su�er�~0�,sut�n�Ê�X�³jÌ Í ��rB}]ê _ ~��B�²}B�ez���surB~º¹|'o?�vo|�O�b��tLt�n�o«�b�BtÈ��syr�o|}ª�²o|�®�¾�b��z���rB�|o���o|~v�Bwut�~?surªm�����wyo _ �¾�e�qt�nBo�ÊeÇ ����~�oe³E��rB}ªm�����wyo?Ê�¾�b�,t�nBo«ËbÇ!�erBob¹{ì��bt�o?tvnO��t,surGt�nBo|~vo«tQ���Bwuo|~º³BtvnBo?~�su�|oL��� tvnBo?�|�j���v~�o?�B�v�e�Bwuo|z�su~,�|�ezG�B�Btvo|}��~qt�nBo�rµ��z��Oo|�q����wusurBo����vwu�{surB}Bo|�²o|rB}�o|rjtH�x�ewu�Bz{r�~��¾�e�Br�}\}��B��surB´Gt�nBoL�®���|tv�e��su����t�su�er����0t�nBo~�ox�|�erB}¼·wuo|¸bo|w9�B���b�Bwuo|z�z\��t��vsy�¡ö � è ¢ ö�¹j��o|r��|oe³²t�nBsu~,~vsy�xo?su~,wyox~�~,�e�,ox�µ�²��wEtv�£Îf3 - Î x ¹m,nBoL��o|~v�Bwut�~L~���z{z\����su�|o|}�sur��²�et�n m ���Bwuo _ ��rB}�m����BwuoLÊ��|�brjpO��z�t�n�o?~�����w½���Bsuwusut®������t�nBoZ)\9m,¿¦®� zGo|t�n��µ}��,sytvn?��ox~��²o|�|t�t��L�O�bt�nSt�nBo��,�º¸eo|rj�Bz��²o|�&��rB}?tvnBo,rj�Bz��Oox�E���²~��B�²}B�ez���surB~º¹
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l#m n o n p �rMPs7G�XUtvuwE�GJx]X�SLWYyeG.VNWYXLZN[PG]\ Q�K�\JZbG|W�XUtAMPueG|WYSuwMPXU}�yÜ ~ >;Ü ~ ±
>Ü ~ ù;± ~ ��Ü ~ ��>5Ü ~ 9@?Ü > >9 �U9Uk >@ùÜ > ù;± ±
ÜU~ >@ùÜ > ��>5Ü �~�k >9Ü ? >9 ±
>Uk >@ùÜ ? ù;± Ü9U� >9Ü ? ��>5Ü ��>��� >L�Ü ± >9 ±;ùN� >LkÜ ± ù;± ù~*> >LkÜ ± ��>5Ü ��>�ù� ?;±
�]~ ~ >9 ~ ù�9
�]~ ~ ù;± ~ ��Ü��
�]~ ~ ��>5Ü ~ ���ù
�]~ > >9 �U9Uk ?#�
�]~ > ù;± ±
ÜU~ ?~
�]~ > ��>5Ü �~�k ?;?
�]~ ? >9 ÜL�r9 >;>
�]~ ? ù;± ��>�9@ù ?#�
�]~ ? ��>5Ü >;Ü�?�9 ±#�
�]~ ± >9 k
>�? >L�
�]~ ± ù;± ��±5±#� ?;ù
�]~ ± ��>5Ü >Lk5?
Ü ±#�
��Ü ~ >9 ~ ���>
��Ü ~ ù;± ~ ?;?N�
��Ü ~ ��>5Ü ~ >;Ü��
��Ü > >9 �U9Uk ±�9
��Ü > ù;± ±
ÜU~ ?k
��Ü > ��>5Ü �~�k ±
>
��Ü ? >9 ÜL��k >@±
��Ü ? ù;± ��±r9�� >9
��Ü ? ��>5Ü >L���;? >@ù
��Ü ± >9 �]~5ù�9 >@?
��Ü ± ù;± ��ù*>@ù ±;±
��Ü ± ��>5Ü ?#���]k ±�9

���H�A��B�� F�EHGJILKNMPONG]O�Q�SLT�G.V#WYXUZ#[PG7\6M`}[?5N��^�����C�@ù�~YG�ueX�ueSL[!ywMPs]GJXLtvuwEHG.V#WYXUZ#[PG7\
� >5>@ù��k#�(ONXLt�y
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