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UWVYX[Z]\_^a`cb�def\�bgXhZ]\@i&jIdklefmnZ]doqp&r�oYs&dBb�ehmnkFt�b�uvZ]doqdklb
w[xyoYs&mndBszZ]Xef{b
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Ä ÅBÆyÇ�ÈBÉªÊ�ËyÌ@Ç�Í�ÉªÆ
Î {Bmnu�^>Z]k�jIxyb�de�^>b�uvk�\�mnÏ&b�u"eh{Bbcb�Ð&jIoYefmnZ]dBu�jIuvb�^$ehZW^>b�\�m��Bb9eh{BbgoYuv�&x��IefZ]efmnk Î efZ±Ñ�oqd^$iWefZWÑ uvefoYefmnuvefmnk9ef\�oqduvXhZ]\�xyoYefmnZ]doYu¾jIuvb�^�mnd

film Ò Î {b��I\�Z]Ï&pnb�xÓmnu¾ehZ ÔIdB^�Ñ�oquÃo�XhjIdklehm�Z]dÕZ]X Î Z]\Gi }[oqd^Õ^>b�s�\_b�b�uGZ]XFXh\�b�b�^>Z]xy~�Ö�mnef{Õo$\_b�pnoqehmn��boYklk�jI\�oYkl�ªZ]XF×�Ø&ÙÚ�Z]\"Ï&b�ehefb�\ ÒÎ {Bb
uvehoqd^>oq\�^$^>b�ÔIdm�ehmnZ]dBu9XhZ]\@ef{b
ÑÛuvehoqefmnuvehm�k;mnuqÜ
ÝyÞ ×ß�à ×ßIálâ�ã äæåç ßIè }[éq~

Ö�{b�\_b å mnu9ef{bGÑêuvehoqehm�uvehmnk;uvk�Z]\_b�� Ý mnu9ef{bG}[klZ]x��Ip�b�x�b�defoq\��&~Ik�jIxyjIpnoqehmn��b
�I\�Z]Ï&oqÏ&mnpnmnef�z��oYp�jIbG}heh{Bb
mndefb�s&\�oqp�Z]XIef{bG�I^>XX[\_Z]x,eh{Bb
�BoqpnjIbgefZìëÕ~[��oqd^aeh{Bb
uvehoqd^>oq\�^ab�\�\_Z]\4X[jIdklefmnZ]d á�â_ã m�uF^>b�ÔIdBb�^ìoquqÜ
á�â_ã�ífîï Þ ßç ðêñóòô álõ7ö�í»àg÷Gø#ï]ùY÷ }[úq~

Î {Bb
uvehoqd^>oq\�^$^>b�ÔIdm�ehmnZ]dBu9XhZ]\@ef{b Î oYdB^ìi.^>mnuvef\�mnÏ&jIefmnZ]duFoY\_bcs&mn��b�d�X[\_Z]x,ef{b
mndBk�Z]xy�Ipnb�ehb
Ï&b�efo¾XhjIdklehmnZ]d"Ü
ÝyÞ ×ß>ûBü�ýqþ ä ÿÿ���� ø � ÿ ß � ×ß è }��q~

ÝyÞ ×ß û ü�ýqþ ä ÿ øÿ ø �óÿ��
	 � ÿ øß � ÿ �ß è }��q~Ö�{b�\_b � mnu@ef{b Î uvefoYefmnuvefmnk�uvklZ]\�bFÖ�mnef{ª^4b�s&\_b�b�u>Z]X�Xh\�b�b�^>Z]x ÿ �#oqd^ 	 m�u@ef{b;iÃuvehoqehm�uvehmnk@uvk�Z]\_b9Özmneh{.^>b�s&\�b�b�u>Z]X]X[\_b�b�^>Z]xÿ � oqd^ ÿ ø Ò Î {BbGm�dklZ]x��Ipnb�efb
|4b�efoGX[jIdklefmnZ]d� ûü�ýqþ �Ym�uF^>b�ÔIdBb�^ìoquqÜû ü�ýYþ#í î ���� ÷¾ï Þ ×û í ��� ÷Ãï ñ òô ��� Ù � í × à � ï�� Ù � ù � }��q~
Ö�{b�\_b û mnu©ef{b
klZ]x��Ipnb�efb
Ï�b�efoGX[jIdklefmnZ]d�qÖ�{m�k�{$kloYd�Ï&bgb�V��I\_b�uvuvb�^ìm�d�ehb�\�x�u©Z]Xef{b��¾oYxyx�oÃXhjIdklehm�Z]d��©Üû í ��� ÷¾ï Þ û ü�ýqþ#í × ����� ÷¾ï }��q~

Þ � í � ï � í ÷Ãï� í � � ÷¾ï }��q~
�WuvmndsWb�Ð&jIoqehmnZ]dBu"éq���goYdB^��q�#ogÑ uvklZ]\�b9X[Z]\>b��Bb�\��±klZ]\�\_b�uv�IZ]d^>mnds Î Z]\4iWuvklZ]\_b;kloYdªÏ&b;kloYp�k�jIpnoqefb�^zÏ&�WjIuvmnds Ý oqu@oqdmndefb�\�xyb�^4m�oYefb;��oYp�jIb Ò �zZ]Ö�b��Bb�\f�#mnd.�I\�oqklehmnklb��#b���b�dªX[Z]\4x�Z]^>b�\�oqehb9�BoqpnjIb�u�Z]X Î Z]\4i ��ef{b9�BoqpnjIb9Z]X Ý Ï&b�klZ]x�b�u"b�VYeh\_b�x�b�pn�uvx�oqpnp�oYdB^�jIdB^4b�\�IZ]Ö�u@uvefoqd^>oY\_^ªdjIxyb�\�mnkloYp��I\_b�klmnuvmnZ]d Ò Î {b�\_b�X[Z]\_b"oqdWoYuv�&xy�IehZ]efmnk"XhZ]\�x�Z]X]ef{b�uvbFb�Ð&jIoYefmnZ]du4mnu4uvZ]jIs&{eX[Z]\"��b�\��ªuvx�oqpnp]��oYp�jIb�uFZ]X Ý Ò Î {mnu©mnu©oqk�{Bmnb���b�^ìÏ&�.ÔId^>mndBs�b�VY�IoYdBuvmnZ]duFX[Z]\ �"!$# í Ý ï ��Ö�{mnkl{$Ö�mnp�p�Ï&bgÖ�b�p�p]Ï�b�{BoY��b�^ Òé



% &(' Ì�É.È*),+.-/-�È�É10gÍ3254gÇ�Í�ÉªÆ
Î {BbWZ]Ï�6 b�k�efmn��bWmnugefZ$ÔId^ÛoYdìb�V��Ioqduvm�Z]d�Z]X@b�Ð&jIoqehm�Z]d�éªX[Z]\Fpnoq\�s&b±��oYp�jIb�ucZ]X å Ò whd�ef{mnu
kloYuvb±o Î oY�&pnZ]\9b�V��IoqduvmnZ]dìÖ�mnpnpdZ]e�Ï&bgjIuvb�X[jIp Ò Î {bguvZ]p�jIehmnZ]damnu©XhZ]jId^ìjIuvmnds.oYdzmndefb�s&\�oqp]\�b�kljI\�\_b�dklb;\_b�pnoqehmnZ]d Ò`cZ]duvmn^>b�\"ef{b
mndBehb�s&\�oYp»Ü 7 ý Þ ñ 8ò ÷ Ù ý á¤õ]ö4í»àg÷ ø ï]ùY÷19 }�:q~
� mnXfX[b�\_b�defmnoYefmndBs í»àg÷ Ù ý Ù � álõ]ö4í»àg÷ ø ï; ß ï oqd^ìef{b�d�mndBehb�s&\�oYefmnds.s&mn��b�uqÜ7 ý �,< � ×ß 7 ý>= ø Þ à ×ß�÷ Ù ý Ù � á¤õ]ö4í_àg÷Gø�ï ???? 8ò }�@q~

Þ ×ß>î Ù ý Ù � álõ7ö�í»àgî ø ïA9 }[é$Bq~
��Z]Ö mnX îDCFE ef{b�dHG 7 ý GJI E Ù ý G 7 ô G Ò Î {Bb�\�b�XhZ]\�b�� X[Z]\"pnoq\_s�b;Ñ��Yef{mnu©b�dBoYÏ&pnb�u©ef{b
b�\�\_Z]\�XhjIdklehm�Z]d$}[\_b�pnoYefb�^�efZ 7 ô ~efZ�Ï&bb�V��Ioqd^>b�^amnd�efb�\�x�u©Z]X 7 ý Ö�{Bb�\�bgef{b
oqÏ�uvZ]p�jIehb
��oYpnjIb�u�Z]X 7 ý klZ]defmndjIbGefZ.^>b�kl\�b�oquvbcoqu < mndkl\�b�oquvb�u ÒLK �Ib�klmnÔIkloYpnp��@Ü7 ô Þ ×ß î Ù � á¤õ]ö4í_àgî ø ï"à ×ß 7 ø }hé�éq~7 ø Þ ×ß î Ù�Ú á¤õ]ö4í_àgî ø ï"à M ß 7AN }[éqúq~7AN Þ ×ß î ÙPO á¤õ]ö4í_àgî ø ï"à Qß 7
R }[é$�q~

oYdB^yuvZªZ]d Ò t�b�oq\�\�oqds&mndBs�ef{b�uvb
efb�\�xyuFef{b�dzs�m��Bb�uqÜ7 ô Þ ×ß î Ù � ä × à ×ß î Ù ø � MS î Ù N è álõ]ö4í»àgî ø ï@à × QT 7UR }[é$�q~
Ö�{b�\_bVG 7 R G�I E Ù R G 7 ô G0XhZ]\ îDCWE ÒX Ð&jIoqehm�Z]duFú¾oqd^aéq�qoqd^ìef{bgX[oqkleBef{oqe álâ�ã�í ë ï Þ ×�k�oqdzÏ&b
jIuvb�^aehZª\_b�pnoqehb Ý oYdB^ å �qs�m��BmndBs�ÜÝyÞ ×ç ð 7 ô 9 }[é$�q~
Ö�{b�\_b î ÞZY[ ø ÒÎ {Bb�\�b�XhZ]\�bgÏ&��efo$\�m�dszef{b¾pnZ]s&oY\�mnef{x���oYdB^�db�s&pnb�klefmnds�ef{b 7
R ehb�\�x��7ef{bGoquv��xy�IehZ]efmnkgb�VY�IoYdBuvmnZ]daX[Z]\�ef{bGÑ uvefoYefmnuvefmnkmnuqÜ �]!^# í Ý ï`_ à ×ß �]!^# í ß ð ï@à ×ß å øcà �"!$# í å ï � �"!$# í × à å Ù ø � M å Ù N ï
9 }[é$�q~a`b c � �
�
%&��dI��� ��	�����fe"%#%&�%i�Z]\ 7 ô �Yef{b
b�\�\�Z]\4ehb�\�x,mnd�b�Ð&jIoqehm�Z]d$é^�Gmnuhg Þ � Oi 7
R Ò Î {bgoqÏ&uvZ]pnjIefbG��oqpnjIbgZ]X�ef{mnuFehb�\�x mnu©Ï&Z]jId^>b�^ìoYÏ&Z]��bgÏ&�@ÜG gjGJI × QTjE Ù R G 7 ô G }[é$�q~
X[Z]\ îDCFE Ò Î {b�\_b�X[Z]\_b���eh{Bb
\�b�pnoqefmn�Bb;b�\�\_Z]\@mnd 7 ô mnu9s&mn��b�d�Ï&��ÜG k3G Þ G g7 ô GJI × QT E Ù R 9 }[é$:q~

K Z]��uvmndklb Ý mnu��I\_Z]�IZ]\�efmnZ]doqp�efZ 7 ô ��ef{bg\_b�pnoYefmn��b;b�\�\�Z]\>mnu�ef{bguvoqx�b Ò i&jI\�ef{b�\�x�Z]\_b���mnXlk�mnu�uvx�oqpnpn��ef{b�d�mne�mnu�oYp�uvZ±b�Ð&jIoYpehZ.eh{BbgoYÏ&uvZ]pnjIefb
b�\�\_Z]\@mnd��"!$# í Ý ï �quvmndklb�Ü�]!^# í Ý � ghm ï Þ �]!^# í Ý í × � k ï_ïn_ �"!$# í Ý ï � k 9 }[é$@q~Î ZzZ]Ï&efoYm�d$o±\�b�p�oYefmn��bGb�\�\�Z]\�Z]XhG k3G�I ×�Ø&ÙÚ©ef{b�\_b�X[Z]\_bg\�b�Ð&jImn\_b�u � Oi E Ù R I ×�Ø&ÙÚ�Z]\ EoC M 9 Q ×0�YÖ�{Bmnkl{ìklZ]\�\_b�uv�IZ]d^>uFehZå C S 9 p$q^q Ò ��Z]Ö�b���b�\h�]ef{m�ugmnugoYdìjI�I�Ib�\FÏ�Z]jIdB^ÛZ]d�ef{b±b�\�\�Z]\f�]oYdB^�mnd��I\�oYklefmnk�b¾oª\�b�pnoqefmn�Bb¾b�\�\_Z]\9Z]Xc×�Ø&ÙÚFmnugoqk�{Bmnb��Bb�^X[Z]\ å C S 9 T }hoYu�xyb�oYuvjI\_b�^amnd MATLAB ~ Ò ú



a`b a !G�Sr�����só	�T�PDt���rGP�%&�7P�u�%]��vGS#P��xw y '#%]��{z�|P} ~��`�X Ð&jIoqehm�Z]dyé$�ÃoqpnpnZ]Ö�u9o±uvmnxy�IpnbÃÖ�oq�zZ]X>klZ]x��IjIefmnds��"!$# í Ý ï s&mn��b�d å Ò ��Z]Ö�b���b�\f�7mndak�Z]dB�Bb�\�ehm�ds Î uvk�Z]\_b�u9efZzÑÕuvk�Z]\_b�uFmnemnu9dBb�k�b�uvuvoq\��ªefZªÔId^ å s&mn��b�d/�"!$# í Ý ï Ò Î {Bmnu©mnd��b�\�uvb
�I\_Z]Ï&pnb�x kloYd�Ï&bGuvZ]p��Bb�^ìÏ&��oGuvmnx��Ip�bGm�ehb�\�oYefmn��bguvk�{Bb�x�b Ò Î {BoYe�mnuqÜé Ò � b�e å ô Þf� à ß �"!$# í Ý ï�à �"!$# í ß ð ïú Ò `coqpnkljIpnoYefb å ý$= � Þ,� à ß �"!$# í Ý ï@à �]!^# í ß ð ï@à ß �"!$# í å ý&ï � ß �"!$# í × à å±Ù øý � M å±Ù Ný ïw[efb�\�oqehmndBsaeh{Bb�d�klZ]d��b�\�s&b�ucefZaeh{BbW^4b�uvm�\�b�^ uvZ]p�jIehmnZ]d Ò w[d �I\�oYklefmnk�b å Ú {oqugÏ&b�b�dyXhZ]jId^Û}[jIuvm�ds MATLAB~4efZ${oq��bWo\�b�pnoqefmn�Bbgoqklk�jI\�oYkl�WZ]XF×�Ø&ÙÚ"XhZ]\ å C S 9�� Ø S Ò� �(' Ì�É.È*),+.-/-�È�É10gÍ3254gÇ�Í�ÉªÆ� dyb�VY�IoYdBuvmnZ]dyZ]X4ef{b±Ï&oquvmnk
^4b�ÔIdBmnefmnZ]d��Wmnu;uvZ]jIs�{Be�XhZ]\9uvxyoYp�p��oYpnjIb�u;Z]X Ý �]Ö�{m�k�{yk�Z]\�\�b�uv�IZ]dB^ ehZzpnoY\_s&bÃ��oYp�jIb�ucZ]X � ÒUWdklb¾oqs&oYmnd�eh{BmnuFmnu©oYkl{mnb���b�^aÏ&��mndBehb�s&\�oYefmnds.Ï&���Ioq\�efu©oYdB^a^4b�\�mn��mnds.o¾\_b�kljI\�\_b�dklbc\�b�p�oYefmnZ]d Ò ��Z]Özb��Bb�\f�YÏ&b�XhZ]\�bc^>Z]mndBseh{Bmnu±o�kl{oqds&bzZ]X©��oY\�mnoqÏ�p�b.m�dêb�Ð&jIoqehm�Z]d���m�uÃ\_b�Ð�jIm�\�b�^êehZ�s�b�e@mne�mndefZ o�xyZ]\�b�jIuvb�X[jIp>X[Z]\�x Ò�K b�ehefmndBs �æÞ �� = ��� oqd^k�Z]xyÏ�m�dmndBs�b�Ð&jIoYefmnZ]dun�¾oYdB^��Gs&mn�Bb�uqÜ
ÝyÞ ×ç ÿ û í � ø � �ø ï ñ 8� ä × � ÷ øÿ è Ùh�*�J�� ùq÷ }[ú$Bq~

��Z]Ö
�YklZ]duvmn^>b�\"ef{b
mndBehb�s&\�oYp»Ü 7U��� ý Þ ñ 8� í × ��� ÷Gø#ï Ù � ÷ Ù ý ùq÷ }[úqéq~
�Wuvmnds�eh{BbGXhoYkle&eh{BoYe í × ��� ÷ ø ï Ù � = � Þ í × ��� ÷ ø ï¤í × ��� ÷ ø ï Ù � s&mn��b�uqÜ7U� Ù � � ý Þ 7
��� ý ��� 7
��� ý Ù ø }[úqúq~oYdB^y^>mnXfX[b�\_b�defmnoqehmndBs&��eh{Bb�d�mndefb�s&\�oqehm�ds.eh{BbGXhjIdklehm�Z]d í × ��� ÷ ø ï Ù � ÷ Ù ý s&mn�Bb�uqÜà ß ��� 7 � = � � ý Ù � à < 7 ��� ý>= � Þ � ��� ý }[ú$�q~Þ í × ��� ÷Gø ï Ù � ÷ Ù ý ?? 8� }[ú$�q~`cZ]x�Ï&mndBmnds�b�Ð�jIoqefmnZ]duFúYúGoqd^aú^�Gs&mn��b�uqÜ7U��� ý Þ à � Ù � í × � ß � à ×< � × ï Ù � 7
��� ý>= ø à � Ù � í × � ß � à ×< � × ï Ù � ×< � × � � Ù � � ý>= � }[ú$�q~

K jIÏ&uvehmnefjIefmnds � Þ ÿ Ù � � � Þ í ÿf� × ï; ß s&mn��b�uqÜ7 ��� ý Þ à ÿ < � ×< �óÿ 7 ��� ý$= ø à ÿ< �æÿ � � Ù � � � }[ú$�q~
uvZ�ef{oqe 7U��� ô Þ à 7
��� ø à � � Ù � � � }[ú$�q~7U��� ø Þ à M ÿÿ�� ß 7
��� N à ÿÿ,� ß � � Ù � � Ú }[ú$:q~7U��� N Þ à Q ÿÿ�� S 7
��� R à ÿÿ,� S � � Ù � � O }[ú$@q~
|4�.klZ]x�Ï&mndm�dszb�Ð&jIoqehm�Z]duFú^B
oqd^ìúYé
efZ�s&mn��b

ÝyÞ ×ç ÿ û í � ø � �ø ï 7 ��� ô }��$Bq~
oYdB^yef{b�d�uvjIÏ&uvefmnefjIehmndBszb�Ð&jIoqehmnZ]dBu9ú$�GehZªú$@¾oqd^aefo^\&mndBs�ef{b
pnZ]s&oq\�mnef{xy�Yef{b
oq�I�I\�Z]VYmnx�oqehm�Z]dzX[Z]\n�"!$# í Ý ï mnuqÜ�]!^# í Ý ï`_ à ×ß �]!^# í ÿ ï à �]!^# í û í � ø � �ø ï�ï"à �]!^# í � ï@à � Ù �ø �"!$#��Y× � � ��H�� �"!$# �Y× à �� = ø � Ù ø � Ú � �¡ � = ø¢ ¡ � = N ¢ � Ù N � 9 }��qéq~�



£`b c � �
�
%&��dI��� ��	�����fe"%#%&�%Î {Bb
oYÏ&uvZ]pnjIefb
b�\�\_Z]\@efb�\�x m�d$b�Ð�jIoqefmnZ]d�ú$@¾mnu g Þ Q ÿÿ�� S 7 ��� R }��qúq~
Ö�{mnkl{$mnu©Ï&Z]jId^>b�^ìuvmndklbVG 7 ��� R G�I E Ù R G 7 ��� ô GvX[Z]\ � CFE Ò Î {b�\_b�X[Z]\_bceh{Bb
\�b�pnoqefmn�Bb;b�\�\_Z]\@mnd 7 ��� ô mnuFÏ�Z]jIdB^>b�^ìÏ&�G k3GJI × Q ÿ øí ÿ�� ß ï¤í ÿf� S ï E Ù R 9 }��$�q~
Î {BmnuFmnu©oYpnuvZªef{b
\_b�pnoYefmn��bcb�\�\_Z]\@m�dj�"!$# í Ý ï uvmndBk�b
mneBmnu9�I\_Z]�IZ]\�efmnZ]dBoYp7efZ 7 ��� ô ÒK Z]��ehZÃZ]Ï�efoqmnd�o
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