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ö çÊÞgá ö á�ç�Ýká 	 " î éA(_&<ì 	 ÞgW,ä³â�ã-Þ�S �,WI[�S ö çÊÞgá¯ç¢ä³Ý,[�W�ßXã�ç¢ä³å , ��
%SXÞ�Þ�à±ç±W,Z¯ßjä³â 9.[gã �IßXå�ÿ ����÷ëS_ø�ä³â�Þ�á³ßjÞ��� âKW�Ý"[gWIß_ã�W�ã�U_W,[gú/1�ø�ç�ÝR�Çà¢ú�÷ëS_[ , *�(21 & �O
8WIã�Þ�á?ßuUXW,ä�W"Þ-ßjà8��ÿ¢]X]T��â�WIâKø³Ý,WIâ�Þ�á�ç�ã�[�W71_ø³ç¢[gW,Y�W,ä�Þ�Z�ú
Ý"SXä?ã�ç�âKW,[kßVÞgç¢S_ä�SX÷<Þ�á³W�ßXã�ú�Y Ü ÞgSjÞgç±Ý%à±ç¢Y�ç¢Þ8÷ëSX[ �!� ÷ë[gSXY

à±ç¢Yî4365 " î é8( &<ì87 ]� \ & , �89 ( &
, � î õ

� � 4 �±]%ç±ä ÿ¢] �8�

8S ö W,U_W,[�^KçÊÞ%ç±ã8[�W�ßXâKç±à¢ú�UXWI[�ç¢ù³WIâ¯Ý,SXY Ü øKÞkßVÞ�ç±SXä?ßjà±à¢ú�Þgá³ßVÞTÞ�á�ç�ã8W�ãeÞgç¢Y�ßVÞgW�ç�ã-ä�SjÞ.UußXà¢ç�â÷ëSX[ Ü [kßXÝ"Þ�ç�Ý,ßjà�Ýká³SXç�Ý"WIã�SX÷ , ^ , /¶\X`X` ��9.ä�Þ�á³W�Ý"SXä�Þg[gßX[�ú_^ �+�¢]N� �N4�ç±ä ÿ¢] �<Y�ßuú�Z:W�ø³ã�WIâ�Þ�S�SXZ�Þgßjç±ä
Þ�á�W#Y0ø³Ýká�Z:W"Þ�Þ�WI[8WIã�Þ�ç±Y�ßVÞ�W

	 " î éA( &<ì 	 �;:::: " î
� ,�( &

, � ::::/ ::::
éA(_& * ,�ì î W"æ Ü éA, � ] . é8( & * ,�ì B

] " � ] . éA(_& * ,�ì B :::: õ÷ë[�S_Y ö á�ç�Ýká ö W0ßXà±ã�S�âKW�âKø³Ý,W�Þ�á?ßVÞ � � 4 `�^ Ü [gSVU�ç�âKW�â ,-* (
1 & � �ûSX[gW,SVUXWI[I^�÷ëSX[ ,-* ( � & ^DZ�ú� �±] � ��]Tç±äºÿÊ]��t^ ö W%ù³ä³â�Þgá³ßVÞ
` �<" î éA,�ì � � \4 B�= ��> é \ * 4 ìU, ! = �

âKWIÝ,[�W�ßXã�WIã-U_W,[gú�ã�à¢S ö à±ú ö ç¢Þ�á , � 
TW,ä³Ý,W�Þ�á³W�[gW21�ø�ç±[�WIY!WIä�ÞTSj÷ & Ü SXç±ä�Þgã Ü W,[ ö ßuUXW,à±W,ä³åjÞ�á�÷ëS_[TÞgá�W��á�W,ZÇúKã�á³W,U�Y�W"Þgá�SKâ¯ç±ã-ã�Þ�[gç±Ý"Þ2�
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������� ��� � ��� �.�������.� � ��S�ã�à±Sjü�ßXä³â���ßjà��	�,WI[8ÿÊ]74��³W"æÇÞgW,ä³âKW�â0Þ�á�W�ã�W�ç�âKWIß_ã�÷ëSX[�Þgá�W-Y�ß Ü�Ü WIâ!Y�W"Þgá�SKâ
ßXä³â ö W,[gW0ßjZ³à¢W0Þ�S¯âKW,Y�S_ä³ãeÞg[gßjÞ�W!ß Ü SjÞ�WIä�Þ�ç�ßjà5ç¢Y Ü [gSVUXWIY�W,ä�ÞTç±ä�[gWIã�SXà±øKÞ�ç±SXä�ß_ã.Ý,SXY Ü ßX[�W�â¯Þ�S�Þ�á�W��á�WIZÇúÇã�á�WIU#Y!W,Þ�á�SKâ"���|ä Ü ßj[�Þ�ç�Ý"ø³à±ßX[I^VZÇú�ßXä³ßjà±úKã�ç�ã<SX÷³Þgá�W8âKSXY�ç±ä³ßjä�Þ5Þ�WI[�Y ç¢ä0Þ�á�W�Þg[�ø�ä?Ý,ßVÞgWIâ!ã�WI[�ç±WIã
Þgá�W,ú�÷ëSXø�ä³â�Þ�á?ßVÞ-Þ�á³W#Y�ßjæKç¢Y�ßjà ö ßuUXW%äÇø�Y�Z:W,[ ö á�ç±Ýká¯Ý,ßXä�Z:W#[gWIã�SXà±UXWIâ�ç±ã

(����  �� , ã�ç¢ä �"! é � ì
& � �é \_� 5 ì

�|äÅÞ�á³W�à¢ç±Y�çÊÞ!ßXã �24 ]_^<Þgá�ç�ã Ü [gSVUÇç±âKW�ã.Þ�á�W!�³SXø�[gç±W,[#[gWIã�ø�àÊÞ�^ ( ���� � , * \K^<Z³øKÞ�ßXã � 4 `�Þ�á�W
��á�WIZÇúÇã�á�WIU�Ý"S_ä³Ý"à±ø³ã�ç¢S_ä�^ ( ���� � ,-*�& ç±ãTSXZKÞkßjç±ä�WIâ"���ÅW�Y�ßuú�Þ�á�WI[�W,÷ëSX[gW�ßjä�Þ�ç�Ý"ç Ü ßVÞgW#Þ�á?ßVÞI^ ö á�ç±à¢WÞgá�W�[gWIã�SXà±øKÞgç¢S_ä#[�W71_ø³ç¢[gW,Y�W,ä�ÞPâ�S�W�ã<ç±ä³âKWIWIâ0Ý"SXä	�³ç±Ý"Þ ö ç¢Þ�á�Þ�á�W�ßXÝIÝ"ø�[kßXÝ,ú.[gW21�ø�ç±[�WIY�W,ä�ÞI^�Þ�á³W�Y�ß Ü³Ü W�âY�W"Þgá�SKâ Ü SjÞ�WIä�Þ�ç�ßjà±à¢ú SjüDW,[kã�ç±Y Ü [�SVU_WIâ¶[gWIã�SXà±øKÞ�ç±SXä&ßXã�Ý"S_Y Ü ßj[gWIâ®Þ�SºÞgá�W ��á³W,ZÇúKã�á�WIU®Y�W,Þ�á�SKâ�^
Ü [gSVUÇç±â�WIâ é', *�&<ì � (����� � , * \�Ý,ßjäµZ?W¯Ýká�S_ã�W,ä®ã�ø³Ýká Þ�á³ßjÞ�ß_Ý,Ý"ø³[gß_Ý"úÅç±ã!ä�SXÞ!Ý"S_Y Ü [�S_Y�ç±ã�WIâ"�
��á�ç�ã-Ý"S_ä�Þ�[kßXâKç�Ý�Þkã�Þ�á�W�ß_ã�ã�ø�Y Ü Þ�ç±SXä�Þ�á?ßVÞ (����  � é', *�&<ì ç¢äºÿ¢]X] ���

TWIã�Þ�á³ßuU_W,ä W"Þ�ßjà8� ÿÊ]_] �T[gç¢å_á�Þ�à±ú ä�SjÞgWIâ®Þ�á?ßVÞ�ßjä , âKW Ü W,ä?âKW,ä�Þ�Ýká�S_ç±Ý,W�÷ëS_[�� ç±ä ö á³ç±Ýká � Z:W"ý
Ý,SXY�WIã#Ý,à¢S�ã�WI[.ÞgS�SXä�W ö ç¢Þ�á ç±ä³Ý"[gWIß_ã�ç±ä�å , ö ç±à±àAä�SjÞ Ü W,[gY�çÊÞ�W,æ Ü S_ä�W,ä�Þ�ç�ßjàAÝ,SXäÇUXWI[�å_W,ä³Ý,W ö ç¢Þ�á , �
ÛÇÜ WIÝ,çÊù:Ý,ßjà±à±úX^:Þ�á�W�Ýká�S_ç±Ý,W � � Ý"S�ã é! '& * ,�ì ÷ëSX[�ã�Y�ßXà¢à  ^ ö á�WIäûç±ä³ã�WI[�ÞgWIâ�ç¢ä é \_��� ì úÇç¢WIà±â�ãTÞ�á³W�ù�æKW�âà±ç¢Y�ç¢Þ

à¢ç±Yî4365 � î � 9 � ��
 �
9.ä®Þ�á�W�SXÞ�á�WI[�á³ßXä³â�^�Þgß��Çç±ä�å  �� , *Ké \ &<ì ^�á�WIä³Ý"W � � Ý"S�ã é ` � � ì ^�âKSÇWIã Ü [gSVUÇç±â�W�W,æ Ü S_ä�W,ä�Þ�ç�ßjàÝ,SXäÇUXWI[�å_W,ä³Ý,WX^ � î N 9 � î =�B ^�ÿ¢]X]T�8� ��øKÞ�^8ç±ä³ã�WI[�Þgç¢ä³å�� � Ý"S_ã é ` � � ì ç±ä é \ � 5 ì ö Wûù³ä³â (����  Né ] �q\X\ ì,é', *�&<ì ^³ã�SXY�W�\j`
� à�ßj[gåXW,[�Þgá³ßjä�Þgá�W�ã�ø�åXå_WIã�Þ�WIâ�Y�ßVæKç±Y�ßjà , *�& ç±ä ÿÊ]_] �8�L��á�W�âKç�ãgÝ"[gW Ü ßXä³Ý"ú
ßX[�ç�ã�W�ã�÷ë[gSXY Þ�á³W.øKÞgç¢à±ç��IßVÞgç¢S_ä�Sj÷<Þ�á�W�ß Ü�Ü [�SuæKç±Y�ßjÞ�ç±SXä�Sj÷ é \_� 5 ì ÷ëSX[
� í ]X^Q� � Ý,S_ã é! '& * ,�ì ^ ( ���� �
éA,-* \ ì .  ^�÷ëSX[
�ºã�ø_��Ý,ç¢WIä_Þgà¢ú�â�çÊüDW,[gW,ä�Þ�÷ë[�S_Y ]N���8à¢Þ�W,[gä³ßjÞ�ç±UXW,à±ú�ø³ã�ç¢ä�å0Þ�á³W%ß Ü�Ü [gSuæÇç±Y�ßVÞgç¢S_ä�� í ]
ç±ä é \ � 5 ì âKç±[�W�Ý�Þ�à±úX^Çßjä?â ( ���� * , � ] *�& ^XúÇç±W,à�â�ã	� � ã�ç¢ä é ] � ` ì ^_[kßVÞgá�W,[AÞ�á³ßXä�Ý"S_ã é ` � � ì ����øKÞ�ä�WIçÊÞgá�W,[SX÷AÞ�á�W�ã�W�Ýká�S_ç±Ý,WIã%ßXÝ�Þgø³ßjà±à±ú�W,äK÷ëS_[gÝ,WIãTÞ�á�W�[gWIã�SXà±øKÞ�ç±SXäû[gW21�ø�ç±[gW,Y�W,ä�Þ�Sj÷ & Ü SXç±ä�Þgã Ü W,[ ö ßuUXW,à±W,ä³åjÞ�á)�
�8ßjÞ�á�WI[I^_SXä�ç±ä³ã�WI[�Þgç¢ä³å.Þgá�WTÝká�S_ç±Ý,WIã�� � Ý"S�ã é `���� ì ^�ã�ç±ä é ] � ` ì ç±ä é \_� 5 ì ^ ö ç¢Þ�á�S_øKÞ�ßXä�ú0ß Ü�Ü [gSuæKç¢Y�ßjÞ�ç±SXäSX÷���^�úÇç±W,à�â�ã!\ � �E5�ßjä³â®\_� ��� Ü SXç±ä�Þgã Ü WI[ ö ßuUXWIà¢WIä�åjÞgá�^P[gWIã Ü WIÝ�Þgç¢U_W,à±ú � �ûSX[gW,SVUXWI[I^�ßjäÇú Ýká�SXç�Ý"W�SX÷
� 1 ` Ü [gWIâ�ç±Ý"Þgã%Þ�á³W!Y�ß Ü�Ü W�â�[gWIã�SXà±øKÞgç¢S_ä�Þ�S¯Z:W!Z:W"Þ�Þ�WI[�Þ�á³ßXäûÞ�á?ßVÞ#Sj÷�Þ�á�W ��á�WIZ�úKã�á�W,U�Y�W,Þ�á�SKâ�^
ö á�ç±à±W�Þ�á�W#à±ç¢Y�ç¢ÞTÝ,ß_ã�W (����  �� , *�& ç¢ä?ã�WI[�ÞgWIâ�ç¢ä é \ � 5 ì ú�ç±W,à�â�ã�� � ` � `+�
Û ø Ü�Ü S�ã�W_^uÞ�á�WIä�^VÞgá³ßVÞ ö W�ã�W,W��%ÞgS.[gWIã�SXà±UXW�ßXà¢à ö ßuUXW�ã�ø Ü Þ�S�ß.Ý,W,[�Þgßjç±ä Ü W,[kÝ"WIä_Þkßjå_W�Sj÷³Þ�á�W�Y�ßVæKç¢Y0ø�YÜ S_ãgã�ç±Z�à±W ö ßuUXW,äÇø�Y0Z?WI[ , * \K^ (����� � é - * ]I`_` ì,é', * \ ì ^ é \j`X` *�&<ì � - �L]I`_`�^jW71�ø�ç¢UVßXà¢WIä_Þgà¢ú ö WTã�WIW��[gWIã�SXà±øKÞ�ç±SXä<^���^ & ��� �G\�^ ö á�W,[gW���ç±ã�Þgá�W#äÇø�Y�Z:W,[TSj÷ Ü S_ç¢ä�Þkã Ü WI[ ö ßuUXW,à±W,ä³åjÞ�á)�0��á�W Ü ßX[gßXY!W,Þ�WI[
��^�ç±ä³âKW Ü W,ä?âKW,ä�Þ8Sj÷ , ^�ÝIßjä�Þ�á�WIä¯Z?W#S_ZKÞgßXç¢ä�W�â�ß_ã�Þ�á�W�ã�SXà±øKÞgç¢S_ä�SX÷

ã�ç±ä � & � ( ���  , � . � � ` õé \_� 3 ì
÷ë[gSXY ö á�ç�Ýká�Þ�á�W.UußXà¢ø³W-÷ëSX[ � ç±ä é \ � � ì Y�ßuú!ßXà±ã�S#Z?W%Ý,ßXà±Ý,ø�à±ßjÞ�W�â"�-�ÅWTç±à±à¢ø³ã�Þ�[kßVÞgW-Þ�á³WIã�WTÝ,ßXà±Ý,ø�à±ßjÞ�ç±SXä³ãç±ä2��ç±åXø�[gWÅ\ � 4µç¢ä ö á�ç±Ýká ö W Ü à±SjÞ�� é - ì ßjä³â � é - ì ^.ß_ãeÞgW,[gç±ã^�Kã�ßjä?â Ü à±ø³ã�WIãI^T[gWIã Ü W�Ý�Þ�ç±UXWIà¢úN� ��SX[
Ý,SXY Ü ßj[gç�ã�S_ä�^ ö W�ßjà�ã�S�ç±ä³âKç�Ý,ßVÞgW�Þgá�W�UVßjà±ø�WIã%Sj÷ � ÷ëSX[ � � Ý"S_ã é ` � � ì ^<ã�ç¢ä é ] � ` ì ßjä?â�ßjä ßXâ³âKçÊÞgç¢S_ä³ßjàÝká�S_ç±Ý,W!� � � ��]��X`�]_^<ÞgS�Z:W�W,æ Ü à±ßXç¢ä³WIâ ã�á�SX[�Þ�à±ú �0�ÅW�ä�SXÞ�W�Þ�á³ßjÞ � ßjä?â � ßj[gW�Z:SjÞ�á®ç¢ä?Ý"[gWIßXã�ç±ä�å
÷ëø�ä?Ý�Þ�ç±SXä?ã�Sj÷ -<^ ö á�ç�Ýká ç¢à±à¢ø?ãeÞg[gßjÞ�WIã#Þ�á�W�Ý,SXY Ü W"Þ�ç¢Þ�ç±SXäºZ:W"Þ ö W,WIä Þ�á�W�[gW21�ø�ç±[gW,Y�W,ä�Þgã�Sj÷�[�W�ã�S_à¢øKÞgç¢S_äßXä³â ßXÝIÝ"ø�[kßXÝ,ú � �|ä Ü ßj[�Þ�ç�Ý"ø³à±ßX[I^�÷ëSX[!á�ç±åXá�WI[ Ü W,[kÝ"WIä_Þkßjå_WIã - [gWIã�SXà±øKÞ�ç±SXäºç±Y Ü [�SVU_WIãI^<Þgá�W�[gßXä�åXW�SX÷
ö ßuUXWIä�ø³Y�Z:W,[kã�[gWIã�SXà±UXW�â�ç±ã�à�ßj[gåXWI[I^ÇZ�ø�Þ-Ý,SXä³Ý,ø�[g[�WIä_Þgà¢ú � ç¢ä³Ý,[�W�ßXã�WIã�ßjä?â�Þ�á³W�ßXÝ,Ý,ø�[kßXÝ"ú�ç�ã�[�W�âKø³Ý,WIâ"�9.ä�Þ�á�W#SXÞ�á�WI[�á?ßjä³â�^ ö á³ç¢à±W � [gß Ü ç±â�à¢ú�ç±ä³Ý"[gWIß_ã�W�ãA÷ë[gSXY `�ÞgS![gSXø³åXá�à±ú � 3³^�÷ëSX[-[gWIã�SXà±øKÞ�ç±SXä�SX÷ ö ßuUXW�ãø Ü Þ�S�[gSXø³åXá�à±ú�� 5 , * \K^ � ç±ä³Ý"[gWIß_ã�W�ã�Þ�S ]�Y�SX[gW�å_[gß_âKø³ßjà±à±ú ����S_[�WISVUXWI[I^ ö á³ç¢à±W�Þgá�W0Ýká�S_ç±Ý,WIã8÷ëSX[ ��^
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ã�ç±ä é ]�� ` ì ßXä³â�Ý,S_ã é `���� ì ^jßj[gW�Ý"à±S_ã�WX^V[gSXø�å_á�à±ú�� 3��%ßjä³â � 3N3�^u[�W�ã Ü WIÝ"Þ�ç±UXWIà¢ú_^IÞgá�W�[�W�ã�ø³àÊÞgç¢ä�å%ã�Y�ßXà¢àÇÝká³ßjä³åXW
ç¢ä � ^�ßjà�ã�S�ç±ä�Þ�á�W�ã�WIÝ,SXä³â�âKW�Ý"ç±Y�ßXà Ü à�ßXÝ,WX^KZ:WIÝ"S_Y�WIã8ã�ç¢å_ä�ç¢ù?Ý,ßXä_Þ�÷ëS_[�Þ�á�W�ß_Ý,Ý"ø³[gß_Ý"úX^�â�W Ü W,ä³âKWIä�Þ8SXä� î ^Pß_ã.ç±à±à¢ø³ã�Þ�[kßVÞgWIâ ç¢ä ��ç¢å_ø�[gW�\ � � � �³SX[#Ý"S_Y Ü ßj[gç±ã�SXäÅß�ã�W,à±WIÝ"Þ�ç±SXäÅSj÷�UVßXà¢ø�W�ã � é - ì î ^�- � 5 ��^)3���^
���K^:ç�ã%ßXà±ã�S�ã�á�S ö ä � �ÅW!â�WIâKø³Ý,W�Þgá³ßVÞ�W,U_W,ä�ã�ç±ä�åXà±W Ü [gWIÝ,ç±ã�ç±SXä�ß_Ý,Ý"ø³[gß_Ý"úX^ � î N ]I` ��� ^�Ý,ßXä�ä�SXÞ%Z:W
ßXÝká�ç±W,U_WIâ ö çÊÞgáûß�[�W�ã�S_à¢øKÞgç¢S_ä�SX÷5÷ëW ö W,[-Þgá³ßjä & Ü S_ç¢ä�Þkã Ü WI[ ö ßuUXWIà¢WIä�åjÞgá é - í ��� ì ø³ä�à¢W�ã�ã , 1 4X`
ç±ã�Þgß �XWIä ��9.ä�Þ�á³W%SXÞ�á�WI[�á³ßjä³â�^Ç÷ëSX[�à±ßX[�å_W,[�Z�øKÞ8ã�Þ�ç±à¢à�Y�ßj[gåXç±ä³ßXà¢à±ú Ü [gß_Ý�Þgç±ÝIßjà , ^�ß0ã�Y�ßjà±à�Ýká³ßjä�å_W.ç±ä
�®ç�ã#ã�ç¢å_ä�çÊù:Ý,ßjä�Þ.÷ëSX[%Þ�á�W�ßjÞ�ÞgßXç¢ä³Y!WIä�Þ%SX÷�âKS_ø�Z�à±W Ü [gWIÝ,ç±ã�ç±SXä�^Dç±ä Ü ßX[�Þgç±Ý,ø�à�ßj[.÷ëSX[ , � �X`�^ ö W�ù?ä³â� î N ]I` �"!�� ^A]I` �"! % ÷ëS_[ � � ã�ç±ä é ]�� ` ì ßXä³â Ý,S_ã é `���� ì ^�[gWIã Ü W�Ý�Þ�ç±UXWIà¢úN� �&á�ç±à±W0Þgá�WIã�W�Ýká�SXç�Ý"W�ã%Z?SXÞ�á
ú�ç±W,à�âûã Ü W�Ý�Þg[gßXà5ß_Ý,Ý,ø�[gß_Ý"ú�ç¢ä�Þ�á�W!à±ç¢Y�ç¢Þ#ß_ã , 4��&^:Þ�á³ç±ã�à±ç¢Y�ç¢Þ�ç±ä�å¯Ý,ßXã�W�ç�ã.ä�SjÞ�[�WIà¢WIUVßjä�ÞT÷ëS_[�ßXäÇú
Ü [gß_Ý�Þgç±ÝIßjàD[gßXä�åXW%Sj÷ , �
�|ä�ã�ø³Y!Y�ßX[�ú�SXø³[�[gWIã�ø�à¢Þgã�÷ëø³[�Þgá�W,[-Ý"S_Y Ü à¢WIY�W,ä�Þ�Þgá�W%ßXä³ßjà±úKã�W�ã Ü [gWIã�W,ä�ÞgWIâ�ç±ä ÿ 52��ßjä³â�ÿÊ]_] �8� ÛÇÜ WIÝ,çÊ÷²ý
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α=cos(0.5)
α=sin(1.0)
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