
���������	����
�����������������
��	���������������� ���"!�#$��%�����������'&(��������)�������*$�+�-,���./��������0 1

2436587�9;:�<$<�5;='>@?6ACBD:�<E=F>HGJI�K%L�:�='AM5ONP>�Q�RM:S?UT/5V7W5X=�<ZY/:�=�<W>�9;L�5V7

[]\_^�`%acb-deWfhghikjEl/monqp@m�r6stf \ p@m	e'u	j$v�f�fhwcl/fyx�m	e$z{m�r�|	jW}tz_~�f��/f b nHz ` z_e�m	eW��j�� ` r@r�z acb z_e�fheWm	e'�	j
� ` eEz_m \M��b z�r `�� f$i	j��'m�r�e ` e � f a fyr�m	eWf%i�j ` e �%� m	e'n�� ` p@m�r�n���|

�@���y�����_���y�{�6�������H��� �"¡�¢£ �¤�_¥¤¦����§�V����¦�¨©�y¥�¢£ ¦«ªq¬�y�@¬h®�¯ °(�¤¦���¦���¦�¯±�²o¦����´³±��¨¶µ�¦¸·¹�{¦�¦k³º���»�¼V��½�¾À¿¹Á§¦����_����¦�¨E���y�����_���y�{�§��¡VÂ(�yÃ�¨��_¥�Ät�¤¦�¨Å�ÇÆ/¦��h�«�ÇÆy��È(�yÉ@���¤���yÊ����h��¯WËX��¨Ç�ÅÆ¸��É����y¯�Á§�@�ÅÆ¸����¨Ç¦������
Ì ������� ������Ê��_¥¤¦�¨��"�y�����_���y�_�/Í��V�h�_���«Â;¦��¸��� Î��@� ÎhÍ¤¯�ÏE�y��É������¤�_��Ð���¡-�VÊ����_�q� ��¦�Ê�¯ÅÁ§�@�ÅÆ¸���q¨Å¦��h����³

ÑSÒt��²y¦��@��Ê����h�¹�"¡-Â'Æ	Ð��¤�_¥¤¦�¨��¥��{����¥¤�q�¤¯MÏE�y��É������¤�_��Ð���¡-Ät��¨�� ���kÎ���¯ÔÓ±���¸¨Å¦��h��¯
Õ/Ö;Ãq�H�q��É�¦��{����Ð�¯�ÏE�y��É������¤�_��Ð���¡-Ät��¨�� ���kÎ���¯ÔÓ±���¸¨Å¦��h�

×]Ø'Ù�Ú@Û�Ü�Ý�Ú
ÞPß§à�ß�á�â�ã	ä¤ß�åçæ�èyß�é�ê�à�ëoìÅß�æ"ß�â�é�á�æ�æ�ßHä�íÅî¸ï�à�á�æ�ä�í©ð�á�â�á]ñ_ãyîyéqæ�íÅê�îòê�ñ'æ�èyß�â�é�á�æ�æ"ß¤ä�íÇîyï�á�î¸ï�ìÅß
ê�ñ§á�ó	á�èyá�ä¤áPåyãyâ"æ6â�á�à�ë	ìÅßõô;è	íÅé¤èöô(á�â�é�ê�ì�ìÅß�é�æ"ß�å+ñ�ä¤ê�à8æ"èyßòã¸ëyë�ßHä«ëyá�ä æ�ê�ñ§áPåyã¸îyß/íÅî
÷híÇø	ù�á�ú_èyßHä ß�á�ñ_æ�ß¤ä-÷híÇø	ù�á�î�å¸ãyâ�æ'â"á�à�ë	ìÇß�û¤ü	ý;è	íÇâ'â�á�à�ë	ìÅß;à�á�íÅî	ìÇùMé�ê�îyâ�íÇâ�æ"â¹ê�ñ�ìÇá�ä ï�ß;ëyá�ä¤æ�íÇé¤ìÅß�â
â�íÇîyé�ßçâ�à�á�ì©ì-ëyá�ä æ�íÇé¤ìÅßqâ�ô¹ßHä ß�ø	ìÇê�ô;î%ãyë%økùPæ"èyß�ô(íÇîyå�ü þÿß�á�â"ã	ä ß�à�ßqîkæ"â6ô(ß¤ä ßõåyê�îyßõá�æ�á
ô(á���ß¤ìÇß�îyï�æ"è�ê�ñ������	ü	�tîyà4íÅî�æ"èyßMá�îyï�ìÇß�ä á�îyï�ß�
������
�åyß�ï�ä ß�ßqâ�ü$ý;èyß�÷híÅø	ù�á�î/åyãyâ"æ-â�á�à�ë	ìÅß
èyá�â������������
yü	������à á�îyå������ �"!oü#���	ühý;èyß¤ä¤ß¤ñ_ê�ä¤ß�$�íÅæ�íÅâ�á�îõíÅî	æ�ß¤ä¤ß�â�æ�íÅîyïPæ"ß�â�æ�é�á�â�ß�ñ_ê�ä
æ�è¸ß&%Xá�ù('Vëyæ�íÅé�â*)-ëyë	ä¤ê@ð	íÅà�á�æ�íÅê�î�ú+%,',)�ûVæ"èyá�æ�ë	ä¤ê���íÇåyß�â�á�éqé�ã	ä á�æ�ß�ä¤ß�â�ã	ìÇæ�âtñ_ê�ä�ëyá�ä¤æ�íÇé¤ìÅß�â
ô(íÅæ"è�é�ã	ä-��á�æ"ã	ä ßtä á�å	í©í�àMãyé¤è/ìÇá�ä¤ï�ß¤ä�æ�èyá�î�æ�èyßtô¹á���ß¤ìÅß�î¸ï�æ�èÔü/.�î/á�åyå	íÅæ�íÅê�îòæ"ê�æ�èyß0%,',)cô(ß
íÅî1��ß�â�æ�íÅï�á�æ�ßVô;èyß�æ�è¸ß¤ä áVä¤á�ù���ê�ë¸æ�íÅéqâ'à�ß�æ�è¸êkå�ßqà�ë	ìÅê�ù�íÅî¸ï32�á�ãyâ"â�íÅá�î�ä á�îyåyê�à â�èyá�ë�ßqâ546�87�é�á�î
ä ßqë	ä ê	åyãyéqß;æ�èyß(ß¤ðyë�ßHä�íÅà�ßqîkæ"á�ì�â�é�á�æ�æ"ß¤ä�íÇîyï§à�á�æ�ä�í�ð§ñ_ê�ä�æ�èyß;÷híÇø	ù�á�îtåyãyâ�æ�â"á�à�ë	ìÇß�ükþ/ê�ä ß�ê���ß¤ä�$
ô(ß«ã¸â�ß�áçà�ê	å	í	9�ßqå:%,',) à�ê	åyß¤ì�æ"èyá�æ�æ"á�;�ß�â�æ�èyß/â"à�á�ì©ì<� â"é�á�ìÇßòâ"ã	ä�ñ{á�é�ß/ä¤ê�ãyï�èyîyß�â"â6á�îyå
íÅî	æ"ß¤ä îyá�ìyíÅî¸èyê�à�ê�ï�ß�îyßHíÅæ�íÇß�â(ê�ñ�æ"èyß;ëyá�ä¤æ�íÇé¤ìÅß�â±íÅî	æ"ê�á�é�é�ê�ãyî	æWã¸â�íÅî¸ï�è¸ß�ã	ä�íÇâ�æ�íÅé�á�å§è¸êké(â�é¤èyßqà�ß�â4=�>7�üÔþÿêkå¸ß¤ì'ëyá�ä¤æ�íÅéHìÅß�â�è¸á�ëhß�â§ãyâ"ß�å�íÇîòæ"èyß�â�íÅà�ã	ìÇá�æ�íÇê�îyâ�á�ä ß�øyá�â"ß�åòê�î�á6â"æ�á�æ�íÅâ"æ�íÇé�á�ì;â�èyá�ë�ß
á�î¸á�ìÅù	â�íÅâ-ê�ñWê�ã	ä-â�á�à�ë	ìÅß�ü

? NP>qQ�RM:�? TA@]7E<ZY/:�=�<�>�9;L�5-7B0C�DEC�FEG0HJIJD>G0KML1FEGEN#O�PQC�DSRML�TUCVN#FEFEC�WUIJP�L1FEP#XYFEZ[IJ\JH�D>RML1KMC�DV]�N#GER^DE_`LaP#P6bcDEO�L1PQC0DEIJF-dcL1O�CeFEZUIJWURJ\JC�DEDfhgjikL1_lKJP#C�DZ1d�N#_YL1WUC�DmZ1d5KMLaFEGEN#O�P#C�D0Zad3Z[IJFonpN#qrXsL1\tHJIJDEGuD�La_�KJP#CVG�L1vUC�\t]�N#GER LYw,NQC�P#H g,_lN#DEDEN#Z[\�xrO�L1\J\JN#\JW gyP#C�O�GEFEZU\z{N#O�FEZUD>O�ZUKMC�|+w}g~xJg,z �pL1\JHoLa\0ZUKJGEN#O�L1P1_lN#O�FEZUD>O�ZUKMC,L1FEC,DERJZ1]�\VN#\0w,N#WJf	1U��KML1\JC�P#D}|cL[��La\JH�|+qM����FEC�D>KMC�O�GEN#T[C�P#X1f� DEG�L1G>N#DEGEN#O�LaP�DERML1K�C _�ZrHJC�P0O�L1P#PQC�H�G>RJC��&L1IJD>DEN�L1\�F�L1\JHJZ[_�DEKJRJC�FEC WUC�Z[_�C�GEF>X��Ç1U�S���u]�L1D�L1HMLaKJGEC�H�GEZO�RML1F�L1O�GEC�F>N#��CSG>RJC0DERML1KMC0Zad�GERJCmKML1FEGEN#O�PQC�D5NQ\�GERJC0D�L1_�KJPQC1f/��RJCmDERML1K�CoL1\ML1PQXsDENQD}]�L1D�KMC�F-d+ZUFE_lC�H�C�iML1O�GEP#XlL1DN#\ �=����d+ZUF��rIML1DEN�bcDEKJRJC�FEN#O�L1PpN#O�C0O�F>XsDEG�L1P#D�f�3RJCS\JZUF>_`L1PQN#��C�HeKJFEZ��>C�O�GEC�HrbcDEIJF-dcL1O�C�b�L1F>C�LuHJNQDEGEFEN#qJIJG>N#ZU\p�s��|��c���J�U��]�L1D}_lC�L1DEIJFEC�HAIJDEN#\JW�LVwMFEN#G>DEO�RAP�L1DEC�FKML1FEG>N#O�P#ClDEN#��C�FY�	 ��GERML1GeC�_�KJPQZ�XrDoL^HJN6¡�F�LaO�GEN#ZU\ _lC�GERJZrH:]*N#GERJZUIJGe_YL1vsNQ\JW�L1\sX�L1DED>IJ_�KJGENQZU\JDuL1qMZ[IJG�GERJCFEC�d+F�L1O�GENQTUC}N#\JHJNQO�C�D,Z1d�GERJC*KML1FEGEN#O�PQC�D�f���RJC�_lC�L1DEIJF>C�Ho��|��c���J�U�p]�L1D,GEF�La\JD-d¢Z[FE_�C�H0NQ\sGEZ0Lm\JZUFE_YL1P#NQ��C�Hu\rIJ_�qMC�FHJN#DEG>FEN#qJIJGEN#Z[\oL1D�L*d¢IJ\JO�GENQZU\�Z1dp�s�U£,|+�U��fUw�FEZU_¤GERJC*FEC�GEFEN#C�T[C�Ho\rIJ_�q�C�F}HJN#DEG>FEN#qJIJGEN#Z[\u]�C�ZUqJG�L1N#\JC�HAGERJC�T�LaP#IJC�DZ1d�G>RJCSC�¡�C�O�GEN#T[CSF�LaHJN#IJD��s��¥+¦�§�1�¨a�Jfª©U �«�_^�/La\JH�C�¡�C�O�GEN#T[CST1L1FEN�L1\JO�C1�J¬1¥+¦�§0/f�1� ��<®��8f/w�ZUF�_�ZrHJC�P#N#\JW0KJIJF>KMZUDEC�D]�C�¯MGEGEC�HeL�GEFEN#_lZrHML1P1P#ZUWU\JZUF>_`L1P�\rIJ_�q�C�F�HJN#DEGEF>N#qJIJGEN#ZU\0G>Z�GERJC}F>C�GEFEN#C�TUC�H0\JZ[FE_`LaP#N#��C�Hm\sIJ_�q�C�F�HJN#DEG>FEN#qJIJGEN#Z[\p�£,|+�U���JZ1d,ZUIJF�D�L1_lKJP#C0L1D�£,|+�U�,§�° |±�² i £ ± |+�U���J]�N#GER£ ± |+�U�,§ ³ ±´ ¨1µp�+£,|¤1�[�-�c��h|c¶ ± �-��·�¸1¹ º3» �=�c��h|+�U� » �c����|c¼ ± �8� u¨a�c����|c¶ ± � u ½l¾ |¤1��]�RJC�FEC ³ ± N#DSLeHJN#_lC�\JDEN#Z[\JP#C�DED�KML1F�L1_lC�GEC�F��M¶ ± GERJCVWUC�ZU_lC�GEFEN#OmDEG�La\JHML1FEHYHJC�TrN�L1GEN#Z[\p�kLa\JH�¼ ± GERJCuWUC�Z[_�C�GEF>N#O_lC�L1\YF�L1HJN#IJDfM¿c\^w,N#WJfM¨�]�C0KJFEC�D>C�\sGmGERJC0FEC�GEF>N#C�TUC�H�\JZ[FE_`LaP#N#��C�Hl\sIJ_�q�C�F�HJN#DEG>FEN#qJIJGEN#Z[\�GEZ[WUC�GERJC�F�]�NQGERYGERJCqMC�D>G-b+¯MGSG>FEN#_lZsHML1PJPQZUWU\JZUFE_YL1P�\sIJ_�q�C�F�HJN#DEGEFENQqJIJGEN#ZU\pf

 133 



¨ �F��W�����"W�H������������������������"�������)��6����F���	����
E)��h���¤��������%!�#�������&���������)������V��������)������

L q

O
−2

−1

0

1

2

−1.5

−1

−0.5

0

0.5

1

1.5
−1.5

−1

−0.5

0

0.5

1

1.5 H
−1.5

−1
−0.5

0
0.5

1
1.5

−2

−1

0

1

2
−1.5

−1

−0.5

0

0.5

1

1.5

w,N#WUIJF>CM1��sw}g}xJgyz |8LU���sL1\JH�Z[KJGEN#O�L1PJ_lN#O�FEZUD>O�ZUKMC�N#_YL1WUC�D�|+qM�,Zad�GERJC0npN#qrXsL1\eHJIJDEG~D�L1_lKJP#C1f	�,L1\JC�P#D�|+O��~L1\JH|+HM��KJF>C�DEC�\sG*N#_`LaWUC�D}Z1d}LeFEC�LaP#N#DEGENQOSL1\JH�L(IJ\JFEC�L1P#N#D>GEN#OmDEKJN#vrX�_lZsHJC�PpKML1F>GEN#O�P#C1�JFEC�DEK�C�O�GEN#TUC�PQX1f
� � 5V7 @]LH<W7 :�?6T T«>q7W9~@67�7�>�I]?¿c\^w,N#WJfM�A]5C0KJF>C�DEC�\sGmGERJC0_lC�L1DEIJFEC�HYD>O�L1GEGEC�FENQ\JW�_`LaGEFEN6i�C�P#C�_lC�\sG>D���� ±�� � ��LaD&LVd+IJ\JO�GEN#Z[\YZ1djG>RJCuDEO�L1G>GEC�FEN#\JWL1\JWUPQC}d+ZUF,GERJCmnpN#qrXsL1\eHJIJDEG}D�L1_�KJPQC5L1G}®U�[¨rf��*\J_�fU��RJC�_lC�L1DEIJFEC�_lC�\rGED�]�C�FEC�K�C�F-d¢Z[FE_�C�He]�NQGEReGERJC � _lDEGEC�F-bHML1_ PQN#WURrG}DEO�L1G>GEC�FEN#\JWVdcL1O�N#P#N#G-XY�	©�cf�� i�i N#D�\JZUFE_YL1P#N#��C�HAGEZeIJ\JN#G-X`L1G��UVHJC�WUF>C�C�D�f���RJC0_lC�L1DEIJFEC�HlDEO�L1G>GEC�FEN#\JW_YL1GEFEN6ied+ZUP#P#Z1] GERJC0WUC�\JC�F�L1P GEFEC�\JHJD�KJFEC�D>C�\sGEC�H^qsXlN#FEF>C�WUIJP�L1F�_lN#\JC�F�L1P�KML1FEGEN#O�PQC�D&|�DEC�CuC1f	Wkfh�����+��f�3RJCY_�C�L1D>IJFEC�H:F>C�DEIJP#GEDVd+ZUFeGERJC�npN#qrXsL1\�HJIJDEGAD�L1_lKJP#C�]�C�FECYIJDEC�H�GEZ{N#\rTUC�DEG>N#WsL1GECA]�RJC�GERJC�F�GERJC��0L�X
� KJGEN#O�D � KJKJF>Z�iJN#_YL1GEN#Z[\p��� �*� ��O�L1\ FEC�KJFEZrHJIJO�ClN#GED0DEO�L1G>GEC�FEN#\JWY_YL1GEFEN�i�L1DuLld+IJ\JO�GEN#ZU\tZ1d�GERJC�DEO�L1G>GEC�FEN#\JWL1\JWUPQC1fMw,N#FEDEG>P#X1�M]�CoL1\MLaP#Xs��C�H^ZUIJFmC�i/K�C�FEN#_lC�\sG�LaP�F>C�DEIJP#GEDm]�N#GERYG>RJCoG>F�L1HJN#GENQZU\ML1P�� ��� _lC�GERJZrHYqsXYT1L1FEXrN#\JWGERJCYFEC�LaP3La\JH�N#_`LaWUN#\ML1FEX^KML1FEGEDeZ1dmGERJCYFEC�d+F�L1O�GEN#T[C�N#\JHJC�ipf � DA_�C�\rGEN#ZU\JC�Hp��_�ZrHJC�P}KMLaFEGEN#O�P#ClDERML1K�C�D�]�C�FECqML1DEC�H ZU\ L{DERMLaKMC�La\ML1P#XrDEN#DeZ1dSGERJC^KML1FEGENQO�P#C�D�f,w,N#WJfV1U�}KML1\JC�Pu|�O��eKJFEC�DEC�\rGED�L1\�NQ_`L1W[C�Z1d0ZUIJF�F>C�GEFEN#C�TUC�H_lZsHJC�P�KML1FEGENQO�P#C1f!  CeO�ZUIJP#H \JZ[G0ZUqJG�L1N#\{DENQ_�IJP#G�L1\JC�Z[IJD�WUZrZsH{¯MG>Dmd¢ZUFuLaP#P�D>O�L1GEGEC�FENQ\JWY_`L1G>FEN6iYC�P#C�_�C�\rGEDmqsXDEXrDEGEC�_YL1GEN#O�LaP#P#X�O�RML1\JWUN#\JWmGERJC�T1L1P#IJC�Z1dMGERJC*FEC�L1PJL1\JHeN#_`LaWUN#\ML1FEXmKML1FEG>D�Z1dpGERJC�FEC�d+F�L1O�GEN#T[C}N#\JHJC�iVd¢ZUF,F>C�L1P#N#DEG>N#ODERML1K�C�D�|+HML1DERJC�HVWUF�L�XmP#N#\JC�D��1w,N#WJf��[��f�g,\JO�Z[IJF�L1WUC�HVqsX0GERJC�DEIJO�O�C�D>D,ZUqJG�L1N#\JC�HVN#\uKJF>C�TsN#Z[IJD�DENQ_�IJP�L1GENQZ�\JD,�"�[�U¨��c�]�CeGEFEN#C�H{GEZlN#_lKJFEZ1TUC0ZUIJFm¯MGED0qrX�C�\JRML1\JO�NQ\JW�GERJCeDEIJF-dcL1O�CeFEZUIJW[RJ\JC�DEDuZ1d}G>RJC�KML1FEGENQO�P#C�DSN�f	C1f�G>RJCoD>KJN#vsNQ\JC�DEDZ1d�ZUIJF0_�ZrHJC�P,KML1FEG>N#O�P#C�De|+w,N#WJf(1U��KML1\JC�P�|+HM�>��fh�3RJC�L1DEDEIJ_lKJGEN#Z[\�Z1d�GERJC�DECeIJ\JFEC�L1P#NQDEGEN#O�L1PQP#XYDEKJN#vrX�KML1F>GEN#O�P#C�DN#_lKJFEZ1TUC�H GERJCY¯MGEDAC�DEKMC�O�N�LaP#P#X d+ZUF#� i�i |%$1��L1\JH&� u�u |'$��)(*� iqi |%$1�^|+DEZUPQN#H�WUF�L�X P#NQ\JC�D��}w,N#WJf��U��f � KJKML1FEC�\rGEP#X1�DEKJN#vrN#\JC�DED*O�L1\�L1O�GEIML1PQP#X�_lN#_�NQO�HJN6¡�IJDECmDEIJF-dcL1O�CuDEO�LaGEGEC�FEN#\JWkfxrC�O�Z[\JHJP#X1��]�ClDEGEIJHJN#C�H G>RJC�C�¡�C�O�GEDVZ1d�N#\JO�P#IJHJN#\JW n�L1_AqMC�FEGEN�L1\{DEIJF-dcL1O�C�C�P#C�_lC�\sG>D0GEZ�DENQ_�IJP�L1GECVHJN6¡�IJDECDEIJF-dcL1O�C�DEO�L1G>GEC�FEN#\JW0L1\JH�N#\rGEC�FE\MLaP/n�La_�qMC�FEG>N�L1\uD>O�FEC�C�\JD,GEZ0N#\JO�ZUF>KMZUF�LaGEC�GERJC�C�¡hC�O�G,Zad�N#\rGEC�FE\ML1PrN#\JRJZU_lZUWUC�\JC�bN#G-X1f���RJC+� �*� D>N#_�IJP�L1G>N#ZU\�]*N#GER GERJCAqMC�DEG-b+¯MG�n�La_�qMC�FEG>N�L1\{KML1F�L1_lC�GEC�FED0NQ_�KJFEZ1TUC�H{GERJCYL1WUF>C�C�_�C�\rG0]�N#GERGERJC�_lC�L1DEIJF>C�_�C�\rGED*d¢ZUF,� iqi |%$1����� uqu |%$1�-(*� i�i |'$�� �jL1\JH.� |�� |%$1�-(�� i�i |%$1��|�HML1DERJC�H qJP�L1O�v�P#N#\JC�D��w,N#WJf��[��f���RJCN#_lKJFEZ1TUC�_lC�\sG�FEC��rIJN#FEC�Hp��RJZ�]�C�TUC�F��GERJCAHJC�O�FEC�L1DEC�Zad3G>RJC�T�L1PQIJC�Z1d5G>RJC�N#_YL1WUN#\ML1F>X�KML1F>G0Z1d5GERJCAFEC�d¢F�L1O�GEN#TUCN#\JHJC�i0/lGEZA�21�1��3 � d+FEZU_ G>RJCm¯MFEDEG-bcWUIJC�D>D�T�L1PQIJCu�21�11�3 � fM¿8\�L1\rXYO�L1DEC0C�T[C�\�qrXYN#\JO�P#IJHJN#\JW�G>RJCun�L1_�q�C�FEGEN�L1\DEO�RJC�_�C�D�U]5C�O�ZUIJPQH�\JZUG}W[C�G,FEC�L1DEZU\MLaqJP#XuWUZrZrHe¯MGED,d+ZUF}L1PQPJC�P#C�_�C�\rGED�Z1d�GERJC�DEO�LaGEGEC�FEN#\JWm_YL1GEFEN6ioLaD�d¢IJ\JO�GENQZU\JDZ1d�G>RJC0DEO�L1GEGEC�F>N#\JWoL1\JW[P#C1fsw�IJFEGERJC�F��J]�CSG>FEN#C�HlGEZeN#_�KJF>Z�T[C�GERJC*¯MGED�GEZeGERJC0C�i/K�C�FEN#_lC�\sG�L1PMHML1G�L0qrX`L1D>DEIJ_�NQ\JWIJ\JFEC�L1PQN#DEGEN#OmDEKJN#vrXYKML1FEG>N#O�P#C�D�]�N#GERYG>RJCuN#\JO�P#IJD>N#ZU\YZ1d}n�L1_�q�C�FEGEN�La\�DEO�RJC�_lC�D�fM��RJCuN#\JO�F>C�L1DECuZadjGERJC0D>KJN#vsNQ\JC�DED|+w,N#Wkf�1U�sKML1\JC�P,|+HM�>���sKJFEZrHJIJO�C�D�q�C�GEGEC�F~¯MGED,d+ZUF�L1P#_lZUDEG}L1P#P�C�P#C�_lC�\sGED,Zad�GERJCmDEO�L1GEGEC�F>N#\JW0_`LaGEFEN6iY|+DEZUP#NQHoqJP�L1O�vP#N#\JC�D�/w,NQWJfM�U��f

 134 



���������	����
�����������������
��	���������������� ���"!�#$��%�����������'&(��������)�������*$�+�-,���./��������0 �

w,N#WUIJF>Cu¨��Mw,N#GEG>C�HYGEFEN#_lZsHMLaPMP#ZUWabc\JZUFE_YL1PMDENQ��CuHJN#DEG>FEN#qJIJGEN#Z[\�|+D>ZUP#N#HYP#NQ\JC���L1\JH�G>RJCu\JZUFE_YL1P#NQ��C�H�\rIJ_�qMC�F*HJN#D-bGEFENQqJIJGEN#ZU\p�p£,|+�U�u|+O�NQFEO�P#C�D�����L1DmHJC�HJIJO�C�H d+FEZU_ GERJCe\JZUFE_YL1P#NQ��C�H�KJFEZ1�EC�O�GEC�HrbcD>IJF-d�LaO�C�b�L1FEC�LAHJN#DEGEFENQqJIJGEN#ZU\pf���RJC¯MG}F>C�DEIJP#GEC�HeN#\�G>RJC�d¢Z[P#P#Z1]�N#\JWmKML1F�L1_lC�GEC�FED � ³ i §0¨UUrfª®[�r� ³ u §0rf6¨1�J� ³ | §0rf	�s  � ¶ i §m�Jfª r�s¶ u §�1Uf6 r�sL1\JH�¶ | §�1Uf	� �¼ i §��rfªõ1� 3 u �M¼ u §0¨��rf��r�ML1\JH�¼ | §��U®rfª l|+«p_Y��f��*IJ_�q�C�F5HJNQDEGEFEN#qJIJG>N#ZU\JD,d+ZUF�F�L1HJNQN�q�C�P#Z1]�L1qMZUIJG�1�(_�N#O�F>ZU\]�C�FECmd+ZUIJ\JHYGEZ�q�CuqMC�PQZ�] HJC�GEC�O�GEN#ZU\YPQN#_�NQGED�f
�*ZUIJDEN�L1N#\JC�\YC�GSL1P�f��	¨��ZUqJG�LaN#\JC�H�WUZrZrH�L1WUFEC�C�_lC�\sG�]�NQGERYGERJCu_lC�L1DEIJF>C�_�C�\rGED}Z[\�L1\JZUG>RJC�FSxJL1RML1F�L(HJIJDEGD�L1_lKJP#C�L1P#F>C�L1HJX�N#\JO�P#IJHJC�HlN#\lGERJC����
	��������������������� �"!#�$������%�'&��)(��$���$*#��	++,MqrX�L1DED>IJ_�N#\JW0F>C�L1P#N#DEG>N#O�DERML1KMC�D]�RJC�\lGERJCSn�La_�qMC�FEG>N�L1\eDEO�RJC�_�C�D,]�C�FECSLaKJKJP#N#C�Hpfs¿8\�G>RML1G,O�L1DEC1�rGERJC���¥�¦`L1\JH�¬1¥�¦`]�C�FEC�C��rIML1P�GEZ �rfª¨m«p_ L1\JH�Jfª/��FEC�DEK�C�O�GEN#TUC�PQX1f�B0IJClGEZ{O�ZU_�KJIJG�L1GEN#ZU\MLaP�P#NQ_�N#G�L1GEN#Z1\JD��pGERJClDEN#��ClHJN#DEGEFENQqJIJGEN#ZU\ RMLaH:GEZ{q�C�GEF>IJ\JO�L1GEC�H DEZGERML1G~KML1FEGENQO�P#C�D}DE_YL1P#PQC�F�GERMLa\�¨V«�_�]�C�FECS\JZ[G}G�L1v[C�\�N#\rGEZoL1O�O�Z[IJ\sG�fJxrGEN#P#P��UGERJC�FEC�]�L1D�L0FEC�P�LaGEN#TUC�P#XVRJN#WURlO�ZU\rbGEFENQqJIJGEN#ZU\lGEZeGERJC0DEO�L1G>GEC�FEN#\JWeqrX�DE_YL1P#PMKMLaFEGEN#O�P#C�Df � KJKML1FEC�\rGEP#X1�MGERJC0O�Z[\sGEF>N#qJIJGEN#ZU\AZ1djG>RJZUDECmDE_`LaP#PMKML1F>GEN#O�P#C�DO�ZUIJP#HA_�N#_lN#O,GERJC*DEO�L1GEGEC�F>N#\JW0C�¡�C�O�GED,Z1d�GERJC�DE_YL1P#P�bcDEO�L1P#C,DEIJF�d�L1O�C*FEZUIJWURJ\JC�DEDf � \JZUG>RJC�F}KMZ[DEDEN#qJN#PQN#G-X0O�ZUIJP#H�q�CGERML1G,G>RJC�DEIJF-dcL1O�C�FEZ[IJWURJ\JC�DED,O�RML1F�L1O�GEC�F>N#DEGEN#O�D�Z1d�GERJC�d+ZUFE_lC�F,xJL1RML1F�LmHJIJDEG~D�L1_lKJP#C5LaFEC�HJN6¡�C�FEC�\sG�d+FEZU_¤G>RJZUDECZ1d,GERJConhN#qsXrL1\YHJIJDEG�D�La_�KJP#C1f � P#PpZUIJFmFEC�DEIJP#GED�O�P#C�LaFEP#XlDERJZ1]�GERML1G�G>RJC0DEN#\JWUP#C�bcD>O�L1GEGEC�FENQ\JWoKJF>ZUKMC�FEG>N#C�D�Z1d,GERJCnpN#qrXsL1\{HJIJDEGVKML1FEGENQO�P#C�D0O�L1\J\JZUG0q�C`L1O�O�IJF�L1GEC�P#X^_�ZrHJC�P#C�H{]�N#GERJZ[IJG&L1O�O�Z[IJ\sGENQ\JWYd+ZUF0GERJCeC�¡�C�O�GEDuZ1d�DEIJF-dcL1O�CFEZUIJW[RJ\JC�DED�fsw�IJFEGERJC�F��rZUIJF}D>GEIJHJX�DERJZ1]�D~GERML1G}G>Z0HJZoG>RML1G}KJFEZ[KMC�FEP#Xe]�C�\JC�C�HYDEZ[_�C�GERJNQ\JWSHJN6¡�C�FEC�\rG,d+FEZU_�GERJCn�L1_AqMC�FEGEN�L1\eC�P#C�_�C�\rGED�f � _lZUFEC~HJC�G�L1N#P#C�HlL1O�O�ZUIJ\rG}Z1d�GERJC�_lC�L1DEIJF>C�_�C�\rGED,L1\JH�_lZsHJC�P�O�L1P#O�IJP�L1G>N#ZU\JD�]�N#P#PJq�CKJIJqJP#N#D>RJC�H:�-��cf

� 5-K�5;='5�?69;5V7�Ç1��uz{IJN#\JZ[\JC�\p�/.Vf#���mf/�*ZUIJDEN�L1N#\JC�\p� � f�w�L1DEG�0.Vf3nhIJ_�_lC1�}L1\JH21Mf<¿Ef ��C�P#GEZ[\JN#C�_�N��jnpN#W[RsG�D>O�L1GEGEC�FENQ\JW qsX�0L1IJDEDEN�L1\YF�L1\JHJZU_ KML1FEG>N#O�P#C�D �2�0L�X � KJGEN#O�DuLaKJKJFEZ�i/N#_YL1GENQZ�\p�43�5/687��9&"�:5;��<�#!��'�>=�	+!?5 @8�$�����$�:5�AB���9&C	'D���%,
E�E ,h [©U©�b�®Uh1[�W1��$�U®rf�	¨��F�*ZUIJDEN�L1N#\JC�\p�:�mf#�G.Vf:z{IJN#\JZ[\JC�\p�:L1\JH � f �FHLaN#D�HL1\JC�\p�:xrO�L1G>GEC�FEN#\JW Z1d�P#N#WURrG qsX P�L1F>WUC xJL1RMLaF�L1\HJIJD>G KML1FEG>N#O�P#C�D�N#\ L _�ZrHJN6¯MC�H F�L�X�ZUKJGEN#O�D�L1KJKJFEZ�iJN#_`LaGEN#Z1\p�I3�5GJK#=#<���L?	�5M@8+	�5N,GO�PRQS,�B/1[���sU r�HJZ[F ��1�rf�1�U¨$�$T[¨U1h1+1sBuU¸1�¨[©�©/�s¨UUU�rf�	���uz{IJN#\JZ[\JC�\p��.Vf#�JnpN#WURrG,DEO�L1GEG>C�FEN#\JWuqrXeDEGEZrO�RMLaDEGEN#O�L1PQP#X0DERML1K�C�H�KML1F>GEN#O�P#C�D��UNQ\VUXW�#!��'�>=��Y����&4��'��!���&"�)�;�Z�S���
�4!%������+�#�[&��2*+L]\^=�&B	:<���+�#�_!#��W�`0���+�'��!+W�+	#,SC�HJN#G>C�H�qsX�z f	¿>f�z�NQDERJO�RJC�\Jv[ZJ�81Mf" f^a*Z1TUC�\JN#C�F���L1\JH¤n�f	Bef� F�L�TrN#D��sKJKpf��U¨U��b��U U¨r� � O�L1HJC�_lN#O1�MxJL1\YB0N#C�W[ZJ�Cb�L1P#N6d-f#�J¨UUUrf�=�1�F�*ZUIJDEN�L1N#\JC�\p���mf#��La\JH z L1O�w�L1F>�sIJRML1Fe�Vf	z f#��npN#W[RsGuxrO�L1G>GEC�FEN#\JWYqrXGcmIML1DEN6b�xrKJRJC�FENQO�L1P}¿8O�Cdb�F>XsDEG�L1P#D��e3�5
�f�'�g=9	:<��B5 �"!?5Z,0h$OS,p¿cD>DEIJC�1 �/�k¨[¨U¨$��b�¨U¨a�	�r�/¨[U1�Jf

 135 



� �F��W�����"W�H������������������������"�������)��6����F���	����
E)��h���¤��������%!�#�������&���������)������V��������)������

w,N#WUIJF>C&���rz{C�L1DEIJFEC�HYDEO�LaGEGEC�FEN#\JWV_`LaGEFEN6ieC�P#C�_�C�\rGED�L1D~d¢IJ\JO�GENQZU\JD�Z1d�G>RJCSDEO�LaGEGEC�FEN#\JWeL1\JWUP#C0L1G�®U�U¨/f��0\J_ d+ZUFGERJC0npN#qrXsL1\�D�L1\JH�D�L1_�KJPQCu|+O�N#FEO�PQC�D���fs��RJCm_�C�LaDEIJFEC�_lC�\sGED,L1FECmKJFEC�DEC�\rGEC�HlGEZUWUC�G>RJC�F}]�N#G>R�GERJCmqMC�DEG-b+¯MG�O�L1D>C�D�fBuL1DERJC�H{L1\YDEZUPQN#HYWUF�L�XlP#N#\JC�D�O�ZUF>FEC�DEKMZ[\JH�GEZ�G>F�L1HJN#GENQZU\ML1P�� �*� O�L1PQO�IJP�L1GEN#Z[\JD}d+ZUF�F>C�L1P#N#DEG>N#O&La\JH�IJ\JFEC�L1PQN#DEGEN#ODERML1K�C�DSZad}GERJCuKML1F>GEN#O�P#C�D��JFEC�D>KMC�O�GEN#T[C�P#X1f�BuLaDERJC�H�L1\JH^DEZUP#NQHYqJP�L1O�v�P#NQ\JC�DSO�ZUF>FEC�DEKMZ[\JH�GEZ � ��� O�L1P#O�IJP�LaGEN#ZU\JDN#\JO�P#IJHJNQ\JW�n�L1_�q�C�FEGEN�La\�C�P#C�_lC�\rGED~d¢ZUF�FEC�LaP#N#DEGENQO&L1\JHYIJ\JF>C�L1P#N#DEG>N#OSD>RML1KMC�DmZ1d,GERJC0KML1FEGENQO�P#C�D��JFEC�DEK�C�O�GEN#TUC�P#X1f�	 ��F.mZ[\JC�FEG���z f�L1\JH��}L1\JHJC�\rqMC�FEW[RJC1��1�f#� b�Z[_�KML1F>N#DEZU\^Z1d�P�L1DEC�FVWUF�L1N#\{DENQ��C�L1\ML1P#XrDEN#D0]*N#GER KJN#KJK�C�GEGECYL1\JHD>N#C�TUC5La\ML1P#XrDEN#D ��L*DEZUP#IJGENQZU\md¢Z[F�GERJC~IJ\JHJC�FEC�DEGENQ_`L1G>N#ZU\mZ1dMGERJC}O�P�L�Xmd+F�L1O�G>N#ZU\pf�xrC�HJN#_lC�\rGEZUP#ZUW[X��U�J�� [�U¨�b� U�U /�
1��$�U©rf�	®��FamL1\JDEC�\p��1Mf/g3f#�/La\JH�n�fJBefs��F�L�TrN#D��snhN#WURrG}DEO�L1G>GEC�FEN#\JW0N#\AKJP�L1\JC�G�L1F>XoL1GE_lZUDEKJRJC�F>C�D����$<��$!%��4!+�:5B@0��95Z, O$hS, [¨U©�b�®h1�/�$1?�U©a�Jf�	©��Fa*Z1TUC�\JN#C�F�� 1Mf  f#�Xa�f��,Z[P#GEC�\p� � f}z{I��\JZU�1�� f 1Mf,T�L1\�HJC�F���L1\JHJC1�}L1\JH n�f
	*f	w�f<z:f� :L1GEC�F>D��}n�L1qMZ[F�L�bG>ZUFEX{DEGEIJHJN#C�DVZ1dSDEO�LaGEGEC�FEN#\JWY_YL1GEF>N#O�C�Dmd¢Z[FuF�L1\JHJZ[_�P#X^ZUFEN#C�\rGEC�H KMLaFEGEN#O�P#C�D ��KMZ[GEC�\sG>N�L1P#D���KJF>ZUqJP#C�_lD���L1\JHK�C�FEDEK�C�O�GEN#TUC�D��;3�5 687���&"�:5 ��<�#!��'�>=�	+!?5 @0�$�9�_�$�:5 AB�>��&C	'D���%,������Q9P�,j©1�Ô1�b�©U U r�J¨UUU�/f�"�����,Z[P#GEC�\p��a�f#� � f�z�I��\JZ[�1�jg�f!�mZUP+�41�f�w�f�HJC aSLULa\p�  f��}L1DEDEC�\p� 1Mf� f�a�Z1TUC�\JN#C�F��.Vf�z{IJN#\JZU\JC�\�L1\JH�&f���ZUIJD>N�L1N#\JC�\p��xrO�L1G>GEC�FEN#\JWl_`LaGEFEN#O�C�DmZ1d5_lN#\JC�F�LaPjL1C�F>ZUDEZUP�KML1FEGENQO�P#C�DuL1G0�U��1[fª®�\J_ L1\JH:®U�[¨rf��A\J_��e3�5
JK#=#<���L?	�5 @0�	�5Z,XO�PRhS,;1�©[�U©U �b�1�©a�sh1U�s¨U[h1Uf�-���uz{I��\JZU�1� � f#� a�f��,Z[P#GEC�\p�41Mf" fea�Z1TUC�\JN#C�F���mf �*ZUIJDEN�LaN#\JC�\p��.Vf,z�IJNQ\JZU\JC�\p��Bef,�mIJN#F�L1HJZJ��w�f�z{ZUFEC�\JZJ�La\JH`n�f�	�f<w�f	z f* :L1GEC�FED�/xrO�L1GEG>C�FEN#\JWe_`LaGEFEN6iuZ1d�P�L1FEWUCmxJL1RML1F�L1\lHJIJDEG�KML1FEG>N#O�P#C�D �rC�i/K�C�FEN#_lC�\sGED�L1\JHlO�ZU_�bKJIJG�L1GEN#ZU\JD� 3�5 JK#=#<�� L�	�5 @0+	�5Z,MN#\YKJFEC�DEDf

 136 


	kyurkchan_manenkov_final.pdf
	1 Introduction
	2 The statement of the problem and main relations.
	3 Numerical algorithm and some results.
	Acknowledgments

	References

	Kyurkchan_Skorodumova_final.pdf
	Solving the diffraction problem of electromagnetic waves on objects with a complex geometry by the pattern equations method
	1Introduction
	2Statement of the problem and it’s solution
	3An examination of the convergence of calculation algorithm
	4Examination of mutual influence of objects
	5Examination of possibility of the scattering characteristics modeling for bodies with a complex geometry
	5Verifying of the validity of the optical theorem
	Acknowledgements

	References

	Kyurkchan_Smirnova_final.pdf
	1 Introduction
	2 Derivation of PEM integral-operator equation
	3 Numerical examples
	4 Conclusion
	Acknowledgments

	References

	Abstracts2.pdf
	kyurkchan_manenkov_final.pdf
	1 Introduction
	2 The statement of the problem and main relations.
	3 Numerical algorithm and some results.
	Acknowledgments

	References

	Kyurkchan_Skorodumova_final.pdf
	Solving the diffraction problem of electromagnetic waves on objects with a complex geometry by the pattern equations method
	1Introduction
	2Statement of the problem and it’s solution
	3An examination of the convergence of calculation algorithm
	4Examination of mutual influence of objects
	5Examination of possibility of the scattering characteristics modeling for bodies with a complex geometry
	5Verifying of the validity of the optical theorem
	Acknowledgements

	References

	Kyurkchan_Smirnova_final.pdf
	1 Introduction
	2 Derivation of PEM integral-operator equation
	3 Numerical examples
	4 Conclusion
	Acknowledgments

	References


	Abstracts3.pdf
	kyurkchan_manenkov_final.pdf
	1 Introduction
	2 The statement of the problem and main relations.
	3 Numerical algorithm and some results.
	Acknowledgments

	References

	Kyurkchan_Skorodumova_final.pdf
	Solving the diffraction problem of electromagnetic waves on objects with a complex geometry by the pattern equations method
	1Introduction
	2Statement of the problem and it’s solution
	3An examination of the convergence of calculation algorithm
	4Examination of mutual influence of objects
	5Examination of possibility of the scattering characteristics modeling for bodies with a complex geometry
	5Verifying of the validity of the optical theorem
	Acknowledgements

	References

	Kyurkchan_Smirnova_final.pdf
	1 Introduction
	2 Derivation of PEM integral-operator equation
	3 Numerical examples
	4 Conclusion
	Acknowledgments

	References

	Merchiers_final.pdf
	1 Introduction
	2. Theory
	3. Results
	3.1 Particles with μ = 1
	3.2 Particles with μ ≠ 1

	4 Conclusions
	Acknowledgements
	References


	Abstracts6.pdf
	1	Seasonal variations of the north-south asymmetry of polarization
	2	Causes of seasonal variations of Jupiter polarization
	3	Conclusion
	References
	Smirnova_Kyurkchan_final.pdf
	1 Introduction
	2 The statement of the problem and its solution
	3 Bodies of revolution
	4 Conclusion
	Acknowledgments

	References





