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[E\^]"_a`Bbdcfe"ghcibd`�jkcmlncmoqpRrsutvthsuw ghpyx;c{z}|hc w p�~�c w c;b{r` th� |hb s z}|hc{� s j���`�cfb�jk`�e s p t xfpdghc t}� cx s�t b�` ths jk�0`�b,�����'c;j���c t ghpyx;|hbd`�j���`�bac w ��c�� sh� c t}�ksut xfc w c;b�j�`Re s jkcmlnc��k`�g s � s jk�0` � `��@�.pmrc t | tr` th� |hb s ~Bx s�t bd` ths jk�0`�b��X� s j � ` tN��s.� c;bPr` th� |hb s z}|hc�� s jk�0`=c;bnjk`Re s jkcflhc��k`�g s x s�t cfbnp t xfpdghc t}� cc w ghcZ��~,�� pa`�  s jk` �hw p t � s�¡ c;j�c;b¢jk`�e s cfb¢p t xfpdghc tN� c �n� pdj�`£� suw c;b¢c w ��c�� s | t r` t.� |hb s¥¤ �¦ei� s j � ` tN��s.�ths j���`£b§`�b¨c w �'c�� s{� `��@�hpmrc t9� pyj�`�cfbX�7p w � s r` th� |hb s � � c tN��s�t x;c w cfb¥r` th� |hb s g.cUp t xfpdghc t x;pd` w cfjnr`ghcZ~ª© ¤q� eicfbZr` th� |hb s ghcZj�cflnc«oqp�rsutª� `��¬�hpmrc t w c;jnr`0~ª© ¤ ��­Cbaj�`Re s jkcflhc��k`�g s x s�t jkc w �'c;x ��s `£bp t x;pdg.c tN� c@� s j���`0| t r` th� |.b s ghc¥�£~B©®� ¤¯�¢s b s z}|hcUc w b s �7p w � sh�  n`i`�|h�7c tN� `�g s c t � ¤ x sutjkc w �'c;x ��s `£b°�hjkpy�0cfj�xR` w�s �[E\y±B­ w | t j�c w |.b � `£g s�� c°rs jkpyx s z¯|.c@�n`�jk`�²¦³µ´m²^¶¯·m³µ´m²^¸{³µ¹»ºm¼7¸�½¢�¾�=c t �'c;j���c t ghpyx;|hbd`�j�� wks �.jkc| t ` w |h�'c;j�¿hx;pdc�z¯|.c w cf�n`�j�`B| t �0cfghp sÁÀ ghc{| t �0cfghp s � � bd` p tN� c thw pdgn`�gÂghc;bÃj�`Re s j�cflnc��k`�g sc wÄ� r`¥jkcfb�`�xfp sut `£gn`@x sut b�`@p tN� c t.w pdgh`�g g.c;b¢j�`Re s p t x;pyghc tN� cÅ` � jk` ¡ rc w g.cÆ;ÇÉÈËÊ�ÈÍÌÏÎ¦ÐÑÎC�ÓÒ'ÔaÕ§ÖvÔ�×ÔaÕ © Ôµ×uØ × Æ;Ù Ú¾ÛyÙ ÐÑÈyÚÝÜÞÈ¯ß � À �� ¡ c;j�� s jEc���c;�7�hb s.� c;b¨bdpy�hj s�àZáâ�ãRä^åuæ°��ç ��c;g.pdx;pRrsut°� ghcU�¨��è¬��é�pd�hbyc;jEc t b�`���r` � p t `�êuëN��� �µw pdc t g sjkc w �'c;x � p ¡ `��7c tN� c ÔaÕ e Ôµ× c;b¥rì t ghpdxfcFghcÁj�cf�Ýjk`�x;xfp�rsut ghcfbÅ�7c;g.p síÀ eíg.c;bî�0cfghp s �¯�
ï s � sjkcfx s j�gn` �ks jkp sh� cfb�rì t ghpdxfcZg.c@jkcm�Ýj�`�xfx;p�rs�t ghc@| t �0cfghp s c w p � |n`�b�`�bd` ¡ c;b s x;pygn`�gBg.c¬b�`7bd|hðZc t cfb¡ `�x�rì s ghp ¡ pdg.pdgn`@� s j�b�` ¡ c;b s xfpdgn`�gªghcîbd`@bd|hðîc t c;b¢�7c;g.p s ��X`�jk` t |hc w�� j s x;` wks.� b�`¬�Ýj�`£x;x;pRrsut ghcîc t cfj � rì `ñ�¾�=ghcîp tN� c thw pygn`�g�� ¡ pyc t cîgn`�gh`7� s jÆfÇÉÈËÊ�ÈÍÌÍÎ¦Ð¾ÎÆ;Ù Ú¾ÛyÙ ÐÑÈyÚÝÜÞÈ ��ò À ÖóÔ Î¦ô¦õÑÎÀ © Ô Î¦ô¦õ¾Î»ö × ��÷.øÏ÷N��ß ���u�
x s�t Ô�Õ � Ô Î¦Ù ÇÍÈ5ù À e Ô�× � Ô Î¦ô¦õÑÎ�� À ø ç�ç �î� s j � ` tN��s.�µw rs b s{w c@jkcmlnc��k`i| t �0� s jHx;pdc tN��s ghc@bd`p tN� c thw pdgn`�gñp t x;pdg.c tN� c£�
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[E\yú�û=c;bHjkc w |hb � `�g sÂ� c¢rs j�pdx s � À � � b�`"p tN� c thw pygn`�g�j�cflnc��k`�gn`Âeüb�`Áp tN� c t.w pdgh`�g � jk` thw �0p � pdgh`�¾�=j�cf�Ýj�`£x � `£gn`N�Hc t | t xR`��@�.p s ghcU�7c;g.p s x sut p t xfpdghc t x;pd` ths j���`£b ¡ pdc t c t gn`�gh` w;� j�c w ��cfx � p ¡ `»ý�7c tN� c � � s j=c;b¨�hj s gh|hx ��s ghcUbd`0p t}� c thw pdgn`£g9p t xfpdghc t}� c¬Æfþ�� s jEc;b¨�^`£x ��s jÅÿ�ghc@jkcmlncmoqpRrsut9s � s jc;b°�^`£x ��s j��Bghc � jk` thw �0p w p�rs�t����� ���� ��� �^`�x ��s j�ghcîj�cflnc«o.pRrsut � Ò�Ô�ÕXÖvÔµ×ÔaÕ © Ôµ× Ø × ß�í�í�^`�x ��s j�ghc � j�` thw �0p w pRrsut � À Ö ��� � Ô�ÕÄÔ�×� Ô�Õ © Ô�× � × ø � ç �
	 s£� `�jaz}|hc,c w��ksuw g suw �^`�x �ks jkc waths x;`��@�hpd` tîw pNp t}� c;j�xR`��@�.p�`�� suw ÔaÕ�
 Ôµ× � c w ghc;xfpdj �£ths ghcf��c t ghcghc w pa�hj�pd�7c;j s c w�� r`7c t cfb¢�0cfghp siÀ eiby|hc ��s �h` w `7`�ba� s¥¡ pyx;c ¡ c;j w `.��X`�jk`7x;`�bdxf|hb�`�j�bd`Up tN� c thw pygn`�g � jk` thw �7p � pdgn`@� s j�| t `¥�hbd`�xR`Ughc ¡ pdghj�p sh�  h`�eªz}|hcÅx s�thw pyghc;jk`�j��s gn` w b�` w jkcmlncmoqp sut c wf� e w | w x s jkjkc w � sut ghpyc tN� c w �^`�x �ks jkc w ghc�jkcflhcmoqp�rsutµ� z¯|.c w c ¡ ` t `Â�hj s ýgh|hxfpdjÅc t c;b,p tN� cfjkp s j�ghc;b ¡ pdghj�p s ��­ t b�`i¿ � |hjk` w c� n` t jkcf�hjkc w c tN� `�g s bd` w �.jkpd�7c;jk` w ghc7c w�� ` wjkcmlncmoqp sut c w
� b suw x s b s jkc w eBc;b¨z}|hcUb suw j�`Re suw�t.siw cR` t x s �7�hbdc � `��7c tN� cZ��cfjk�'c t g.pdx;|.b�`�j�c w `{b�` ww |.��cfj�¿nxfpdc w ghc;b ¡ pdg.jkp s¥w�sut�w rs b s �n`�jk`¥�^`£x;pdbyp � `�j�bd`¥x s �7�hjkc thw pRrsut g.cZbd`U¿ � |hj�`q���E`Reªz}|hc ths�� `�j
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z}|hc w pa`�ghcf��r` w bd`@bd|hð � pdc t c�b�` w |.¿hx;pdc tN� c;�7c tN� cZx s  hc;j�c t xfp�` � bd`Up tN� cfj��Ýc;j�c t xfp�`Uc tN� jkcÅb suw jk`�e suw� jk` thw �0p � pdg suw g.c tN� j s ghc;b ¡ pyghjkp s eZb suw j�`Re s�w jkcflhc��k`�g s�w ghc tN� j s ghc�c w�� c��0cfghp sE� `��@�hpmrc t p t ln|qeucc t bd` p t}� c thw pdgn`£gvghc�bd`�bd|hð0z}|hc w `£bdc{`£b�`�pyjkc£��èE�.j s oqpd�0`�gn`��7c tN� c0c tN��s�t x;c w;� b�`ñp tN� c thw pygn`�g� jk` thw �0p � pdgh`U`�b¢`�pyjkc�c wÆfÜÞÇÉÎ¦Ú��µù�� × Æfþ§©�� × � × Æ;þ�� Æfþ�� ×�� À ©�� ×�� ß � � �g sut ghc w rs b sÅw cP n` t x s�thw pyghc;jk`�g s b suw g suw j�`Re suw,� j�` t.w �7p � pyg suw ghcPb�`=¿ � |hj�`.�§­ wÄ��s c w ` w rì eu`Zz}|hc�&� � ÔiÖ À � ×� Ô © À � × ��³@c w c;b¨rì t g.pdx;c�ghcPjkcm�Ýj�`�xfx;pRrsut g.c;b ¡ pyghjkp s �Xc wÃths j���`�by�0c tN� c��n` wÄ� ` tN� cE�'c;z}|hc��ths��� s j�c���cf�0�hb s �n`�j�`i³¯� À ���@c w p � |h`�b¢`�ÿ��î÷q� ÀuÀ �û=c;b°j�c w |.b � `£g s � � � w c ¡ cîz}|hcîc;b°�^`�x ��s j�g.c � j�` t.w �7p w pRrsut ghcîbd`@b�r`��7p t `Åghc ¡ pdghj�p s c w `£�hj s o}ýpd�0`�gn`£�0c t}� c � × � À ©!� × � ��sów pPghc w �hjkcfx;pd`�� s�w bd`Á�'c;z}|hc��t `"x s j�jkcfx;p�rs�t � × � p � |n`�b�`"� × x sut� � � Ô� À © Ô � × �[E\$#B� s j�b�`Ughcm¿ t pdxfp�rsut ghc7rì t ghpdxfc�ghcîjkcm�Ýj�`�xfx;p�rs�t g.cÅ| t �7c;ghp s
Ô � ¡ cfb s x;pdgh`�gªghcîb�`Ubd|hð�c t cfb ¡ `�xurì s¡ cfb s x;pdgh`�gªghcîb�`@bd|.ð�c t cfb°�7c;ghp s � %&(' È ÐÑÙ ) ß �*�u�
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s � � c t cf� s�w z¯|.cÅbd` ¡ cfb s x;pygn`�gighc�bd`¬bd|hð�c t c;b¢` � |n`@c w & Î¦ô¦õÑÎC� �qøÍ�,+.- À ÷,/���0 w;� e�c t c;b ¡ pyghjkp s&21 Ù ÐÑÇÉÙ )X���3- À ÷ / ��0 w �[E\54i_�`Å�Ýjkc;xf|hc t x;p�`UghcE| t ` sut gh`@ghc=bd|.ð=� s�ths xfj s � r` � pdxR` ths@¡ `�j;rì `@`£b�x;`��@�hpd`�j�ghcE�0cfghp s6�c w bd`Z�Ýjkcfx;|hc t x;pd`¥x sut b�`@z}|hc suw x;pdbd`¬c;bµxR`��7� s cfbdcfx � j s �0` �ut rc � pdx s z}|hcîc w bd`@bd|hðEe�c w b�`Z�0p w �0`�Ýjkcfx;|hc t x;pd`Ux sut b�`Zz¯|.cÅbd`¬bd|.ð= n`�xfc s�w x;pyb�`�jÃb�` w �n`�j � rì xf|hb�` w xR`�j � `�gn` w ghc;bµ�0cfghp s z}|hcî` � j�` ¡ pdc w `evc w¥� `��@�hpmrc t bd`B�0p w �0` �Ýjkcfx;|hc t x;pd`"x sut b�`Bz}|hcñc w�� ` w �n`�j � rì xf|hb�` w cmoqx;p � `�gh` w j�`�g.p�` t sut gh` wc;byc;x � j s ��` ��t rc � pdxR` w �ñ�C|hc wÄ��s z}|hc{bd`ñb suth� p � |hg"ghc s�t gn` e"b�`ª�Ýjkcfx;|hc t x;pd`�c wÄ� r` t j�c;bd`�x;p sut `�gn` wx s�t bd` ¡ c;b s xfpdgn`�gig.cÅbd`Ubd|hðî` � jk` ¡ rc w g.c&(7 õ98�È ÚRõÑÚ ' ÈyÐÑÙ )§��:<;¬ß �=+N�e7b�` ¡ c;b s xfpdgn`£g0ghcHb�`Åbd|hðPc t | t �0cfghp s c w p � |h`�b'`Zb�` ¡ cfb s x;pygn`�g�g.cEb�`îbd|.ðHc t c;b ¡ `�xurì s ghp ¡ pyghpdgh`� s j�c;b,rì t ghpdxfc=ghcîjkcm�Ýj�`�xfx;p�rs�t � ¡ cfj@�*�u�k� � c tN��s�t x;c wH� c t ghj�c;� suw z¯|.c&(7 õ98?> ' ÈyÐÑÙ )A@&(7 õ98?> ' ÈyÐÑÙ )CB � : ' È ÐÑÙ )A@: ' È ÐÑÙ )CB � Ô�×ÔaÕ ø �*Du�­ t t |hc w�� j s x;` wks.� b�`@b s�th� pdj�|hgighc sut gh`7c t cfba` � |n`Uc w ghc:�È ÚRÎ¦ô¦õÑÎ§��Ô Î¦Ù ÇÉÈÔ Î¦ô¦õ¾Î :nÈyÚ�Î¦Ù ÇÉÈa���u�,+ t � ø_ s�w x s b s jkc w z¯|.c ¡ c;� suw�wksut �hj s gh|.x ��s ghcî| t `7j�cR`�xfx;p�rs�t z}|°rì �0pyxR`¬c t bd` w x'rcfbd|hbd` w�s x;|hbd`�jkc wbdbd`��0`�gn` w x suthsuw
� c wÄ� ` w x'rcfbd|hbd` w jkc;`�x;xfp sut ` t `îb�`�c t c;j � rì `îghc�b suw � s��ksut c w ghc�bd|.ðPz}|hcPbdc w bybdc � ` t ��C|hc wÄ��s z}|hcªb�`Bc t c;j � rì `Bghcª| t � s�� rsut ghcªbd|hð w rs b s ghc;�'c t g.c ghc w | �Ýj�c;xf|hc t xfp�` � eóeu`9z¯|.cñbd`�Ýjkcfx;|hc t x;pd` ths ghcf��c t ghcªghc;bÃ�0cfghp s � s j@c;bÃz¯|.c w c{�hj s �n` � |hc{b�` bd|hð � c tN��s�t x;c w cfb��h|.x;cR`£g s jghc t}� j s ghc;ba` � |n` w p � |hc ¡ pdc t g s cfb¢�0p w � s x s b s j�j s � s z¯|.c w pac w�� | ¡ pdcfj�`U�Ý|hc;jk`¥g.c;ba` � |h`.�[E\FEª_a`Ubdcme{ghcîb�`Uj�cf�Ýj�`£x;x;pRrsut ��_¢cfe{ghc � t c;byb¦��c w�� `£�hbdcfx;cîz}|hc w p �G ¤ Õ c w cfbîr` th� |hb s z}|hc=� s jk�0`¬| t j�`Re s p t x;pyghc tN� c=c t c;bµ�0cfghp s{À x sut b�` ths jk�0`�b�`@b�`¬b¾rì t c;`z}|hc w cf�n`�j�`¥c;b¢�7c;g.p siÀ ghc;b¢�7c;g.p s �G e ¤ × c w c;bÅr` th� |hb s z¯|.cÅ� s j���`@cfb¢j�`Re s jkcm�Ýj�`�x � `�g s c t cfb¢�0cfghp s �@x s�t bd` ths jk�0`�bc tN�ksut x;c wEw cÅxf|h�7�hbdc�z}|hcÔ�Õ w c tH¤ Õ � Ôµ× w c tP¤ × ß �^ëN�s b s z}|hcÅc w b s �7p w � sw c tH¤ × � Ô�ÕÔµ× w c tE¤ Õ ø �^êN�� p°cfb°j�`Re s c w�� r`¥�h` w ` t g s ghc�| t �7c;ghp s{À ` s�� j s �0cfghp s �¬x sut rì t ghpdxfc=ghc=j�cf�Ýj�`£x;x;pRrsut �7c ths j�� sb s z}|hc=c w b s �0p w � sh� c t cfb��7c;ghp s �Zbd`Åby|hð w c=�hj s �n` � `Å��r` w jhr`��hpdgh`��0c tN� c�� � Ô�×ÔaÕ.H Àu� c tN��sut xfc w�h|hcfghc s xf|hjkj�pdj�z}|hcî�n`�jk`¥| t r` t.� |hb s ghcîp t x;pyghc t xfp�` ¤ Õ � j�` t ghc w cîx;|.�0�hbd`Ô�ÕÔµ× w c tH¤ Õ�I À ø � À ÷u�
ç



­ t c wÄ� c�xR` wks b�`Åbdcme0g.c=b�`¬j�cf�Ýjk`�x;xfp�rsut ��êN� t.s@w c=xf|h�7�hbdc � eN`@z}|hcEc;b w c ths g.c=| t r` th� |hb sZt | t xR`c w ��`Re s jHz}|hc@| thsh� eñbd`0jkcm�Ýj�`�xfx;pRrsut�ths0� pdc t cÅbd| � `£j ���ks gn`7b�`7bd|hðÅz}|hc@c wÄ� r`�p t x;pyghpdc t g s7wks �.jkcb�` w |h�'c;jÄ¿nx;pyciz¯|.c w c;�h`�j�`9b s�w g suw �7c;g.p suw c w¥åKJMLONQP=RTS�æULVRXWMSYR[Z\RT]QR_^;æU`aæ �ó­Cbªr` t.� |hb s ghcp t x;pdg.c t xfp�` ¤ Õ �n`£j�`�cfbXz}|hcH��| wÄ��s{w cUx;|h�7�hbdcZb�`7x sut g.pdx;pRrsut b¾rì �7p � c�g.c@z}|hcUc;b w c t.s ghc;b@r` th� |hb sjkcm�Ýj�`�x � `�g s c w b s ��r` w�� j�` t g.c7� suw pd�hbyc �îw c tE¤ × � Àu�aw c¥ghc t.s �0p t `ír` th� |hb s x;j;rì � pdx s � s bÑrì �7p � c���n`�jk`7bd`@jkcmlncmoqp�rs�tñ�ks�� `�bw c tH¤ Õ Û ÇÉÙ Ü ��Ô�×ÔaÕ w p t�¤ ×a bdc e� À ��Ôµ×Ô�Õ ø � ÀuÀ �
�X`£j�`@c;bµxR` w�s �n`�j � pdxf|hb�`�j,ghcfb°� s jk�hbyc;�0`Zc t cfbµz}|hc ÔaÕ � Ô Î¦ô¦õÑÎC� À ø ç�ç e Ô�× � Ô Î¦Ù ÇÍÈaù À H Ô Î¦ô¦õÑÎs � � c t cf� s�w z}|hcÅc;bÅr` th� |hb s x;j;rì � pyx s c w � ë � jk`�g suw e � �U�7p t | �ksuw �[E\5f3g |.e w py�0pyb�`�ja`�b¯�hj s �hbdcf��`P` tN� cfjkp s jX�'c;j s `�  s jk`Hx sut Ô�Õ � Ô 1 Ù ÐÑÇÉÙ )X� À øh�Pe Ô�× � Ô Î¦ô¦õÑÎC�À ø çuç H Ô 1 Ù Ð¾ÇÉÙ ) � cfbÅr` th� |.b s x;j;rì � pdx s c w c tN��sut xfc w¤ Õ ÛyÇÍÙ Ü ��`�jkx w c t Ò Ôµ×Ô�Õ Ø �i+N�,j��,D\k ø � À ���
[E\5l � cR`Vm��n�X��b�` �.j s �Ý| t ghpdgn`£gv`Bb�`ñz¯|.cic w�� r`Bc;b�� s x s bd|h�7p ths�wks e w cR`vºZbd` ghp w�� ` t x;pd`wks �hjkcUbd` w |.��cfj�¿nxfpdcUghcfb§` � |h`��0cfghpdgh`�ghc w ghcUb�` ¡ c;j � pyxR`�b¨z¯|.c@�n` w `{� s jEc;b¨� s x s bd|h�7p ths�wks6� cfbw c ths ghc;b=r` th� |.b s g.c=p t xfpdghc t x;pd`¬ghc=| t j�`Re s z}|hc w `�bdpyc t g s ghc=c w c=� s x s bybdc � `¬`¬| t �.| tN��s ghc=bd`x;pyjkxf| t �Ýc;j�c t xfp�`�g.c¬j�`£ghp s º�c w op q × © o × � x s � s0w cZ�h|hc;g.c@ghc;� suwÄ� j�`£jHx sut | t g.pd�h|»� s7w py�0�.bdc��� p°c w�� c w c ths c w �0c ths j�z}|hcªÔµ×Ô�Õ ��Ô Î¦Ù ÇÍÈÔ Î¦ô¦õÑÎ � ÀÔ c tN��sut x;c w��ks gn` ¡ rì ` w c��hj s gh|hxfc�jkcm�Ýj�`�xfx;p�rs�t e{� s j� ` t}�ks@w `£bdghjhr`Zbd|.ðE`�b�`�pyjkcP�hj s�¡ c t pdc tN� c=ghcfb�� s x sZw |h�h�7c;j � pdg s �C­Cb�jk`�ghp s ÿü�n`�jk`Zcfbµz}|hc5��| w���s¬w cx;|.�0�hbyc�b�`Ux s�t ghpdxfp�rsut b¾rì �7p � cE�0`�jkx;`@c w�p q × ©�� × � w c tP¤ Õ Û ÇÉÙ Ü � ÀÔ r � × � q ×Ô × Ö À ø � À�ç �

s�c;bÅr`�j�cR`Ux s jkjkc w � sut ghpyc tN� cÅc wut � × �[E\^]�vwg |qe w py�0pyb�`�j�`�bh�.j s �hbyc;�0`�` tN� cfjkp s j � b�` � j�`Reucfx ��s jkp�`�z}|hc w p � |hc t b suw jk`�e suw bd|h�7p t.suwksuwz}|hcEbybdc � ` t ghc w ghcHc;b�cmo � cfjkp s j5 n` w�� `Zcfb t `�gn`�g s j w |h�h�7c;j � pdg s c w bd`Å�7p w ��`=z}|hcPb�`�ghcPb suw jk`�e suwz}|hc w `�bypdc;jk` t ghcfb t `�gn`�g s jU�n`�jk`"bybdc � `�jZ�Ý|hcfj�`Fghc;b�` � |n`.�v_¢|hc �us c;b�jkc w |hb � `�g s c w � À�ç � � x sutm�� ç ��e9³¯� À � çuç �[E\^]�]ñ� s j�b�`7¿ � |hjk`{c w�� r`ix;b�`£j s z}|hc¥c;bUr` th� |hb s z}|hc@� s j���`�cfb§j�`Re s p t xfpdghc t}� cUx sut cfb§b�`£g sp t x;bdp t `�g s ghc;b.�hjkp w �0`Ec w � � � j�`�g s�w e@� s j � ` tN��sh� cfb�r` t.� |hb s z¯|.c�� s jk�0`Hx s�t bd` ths j���`£b°�£r` th� |hb sghc¥p t x;pdg.c t xfp�`N�Hc w�� `��@�.pmrc t � � � j�`�g s�w �¥û=c¥`�xf|hc;j�g s x sut c;bCj�c w |.b � `£g s � À ÷N� � jkcmlncmoqp�rs�tF�ks�� `£bw cÅ�hj s gh|.x;pdjhr` w pw c tH¤ Ù ÚÑÛ Ù Ð¾ÈyÚÑÛ Ù Î�x Ô�×ÔaÕ � ÔMy õÑÈ ÇÉÎÔ 1 Ù ÐÑÇÉÙ ) ß � À � �eª�h|hc w��ks z}|hc w c tE¤ Ù ÚÑÛ Ù ÐÑÈ ÚÑÛ Ù ÎC� w c t � � j � À 0 p �Uc tN��sut x;c w c;b,rì t g.pdx;cîghcÅjkcm�Ýj�`�xfx;pRrsut g.c;ba�hjkp w �0`� pyc t cîz}|hcîx;|.�0�hbypdjÔ 1 Ù ÐÑÇÉÙ )�x p � Ôzy õÑÈyÇÍÎ�ø � À ���
�



�C|hc wÄ��s z¯|.c7cfb�rì t g.pdx;cUg.cUjkcf�Ýjk`�x;xfp�rsut �Ý|hcfj�`ªc w �hjhr`�x � pdxR`£�0c t}� c Àu� c tN��s�t x;c w Ô 1 Ù ÐÑÇÉÙ ){x p ��e9cfb¡ `�b s j���rì t pd� s ghcfb5rì t g.pdx;c�c w p �q�5�¨`�j�`¥b�` w c � | t gn`0�hj�c � | t}� ` s � � c t ghjkcf� s�wp �<| À ø À �.} Ô 1 Ù ÐÑÇÉÙ ) H p �<| À ø çuç ø � À +u�[E\^]¯± � cR`"m�� ç xf��c w c w �'c wks j@ghc{bd`ñ�hbd`�xR`ñghc ¡ pyghjkp s ghc�rì t ghpyx;c7ghc�j�cf�Ýjk`�x;xfp�rsut ³¯� À ���ªe¤ Õ � � ÷ � j�`�g suw cfb r` th� |hb s ghc p t x;pyghc t x;p�`q��û=cªb�`9¿ � |hjk` w p � |.pdc tN� c s � � c t c;� suw z¯|.c��n`�jk`"bd`jkcm�Ýj�`�xfx;pRrsut c t cfb°�n` w�s g.c;ba`�pyjkcî`�b ¡ pyghjkp s7w cîx;|h�7�hbdc�z}|hc
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w c tH¤ Õ � Ô w c tP¤ × ßeÅ`�ghcf��r` w � s j � jkp ��suths �7c � jRrì ` w c t x;pdbyb�` � bd` � ` th� c tN� c5ghcfb�r` th� |hb s ghcÃj�cf�Ýjk`�x;xfp�rsut c wa� ` t�¤ × ��~ 0u�q �� s jPb sU� ` tN��s x s �@�hp t ` t g s c w���s�w g suw jkc w |hb � `�g suw
~ 0��q � � ` tP¤ × � w c tH¤ ×p À Ö w c tH×�¤ ×����������A�5�������9�=�?�=����� w c tH¤ Õp Ô × Ö w c t�×«¤ Õ ß � À D��eighcÅ`�z}|°rì
� � ~ x suw�¤ Õ � � q w c tH¤ Õ x s�w�¤ Õp Ô × Ö w c t × ¤ Õ ø � À ëu�

[E\^]¯ú û=c�b�`¬¿ � |hj�` w c ¡ cZz}|hcîb�`Ughp w�� ` t x;pd`ª¶îz}|hc w cî�hpyghcîc w p � |n`�b¢`
� � qx suw'¤ × w c t � ¤ ÕXÖ ¤ × �µßg sut ghc�b suw g suw r` t.� |hb s�w c wÄ� r` t j�c;b�`£x;p s�t `�g suw ` � jk` ¡ rc w g.c=b�`¬bycfe0ghc�b�`Zjkcf�Ýjk`�x;xfp�rsut���À | w c tH¤ Õ �Ô | w c tE¤ × �n�=�'c;jk` t g s | t � s x s e � c t pdc t g s c t xf|hc tN� `{z¯|.c w c t � ¤ Õ5Ö ¤ × ��� w c tE¤ Õ x s�w�¤ ×�Öx s�w�¤ Õ w c tH¤ × s � � c t c;� suw� � q w c tE¤ ÕXÖ q w c tP¤ ×a b�c ew c tP¤ ÕÔ
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[E\^]T#F�5|.c w��ks z}|hc¬cfb�rì t ghpdxfcÅg.c@jkcm�Ýj�`�xfx;p�rs�t ghcfbX`�pyjkc��¾� ¡ `�x�rì s ��c w p � |n`�b�`7| ths �n`£j�` �ks gh` wb�` w b suth� p � |.ghc w ghc sut gn` �.� c t cf� suw� ¡ p s byc � ` � À | w c t � � j � Ô � �\¡�¢�¢ Ú ' w c tH¤ ×¤£�� �\¡�¢�¢ Ú ' ßj s � s¥� À | w c t � � j � Ô � �(¦F¢�¢ Ú ' w c tH¤ ×¤£�� �(¦F¢�¢ Ú ' ß �¾��÷u�

s �hpdc t°�n¤ ×¤£F� �2¡�¢�¢ Ú ' � �K� j À � k e ¤ ×¤£�� �(¦F¢�¢ Ú ' ���(+ j ç k �[E\^]§4�û=cHbd`î¿ � |hj�` � e7ghcf�hpdg s `Zbd` w pd�7c � j;rì `�ghcfb��hj s �hbyc;�0` � c;bHr` th� |.b s ghcEghc w�¡ p�`£x;p�rs�t c tN� jkcc;b¢jk`Re s p t x;pyghc tN� c=eic;b¢jk`�e s j�cf�Ýj�`£x � `£g sh�n¤ ÕXÖ ¤ × � c w p � |n`�b¢`Ub�`U�7p � `�g{ghcÅb�`@ghc w�¡ p�`£x;p�rs�tª�ks�� `£bz}|hc w cª�hpdg.cic t c;b��hj s �hbdcf��` � ¨ 0��Â� ¤ Õ�Ö ¤ × � � s j s�� j�`9�n`�j � c � j�c wks b ¡ pdc t g s c;b � jkp�r` th� |hb s

1
θ

2
θ
δ/2

α

δ/2

δ/2

90

90 − α/2

w |.��cfjkp s jU�^c t j s � s � �n¡ cf� s�w z}|hc@cfb@r` t.� |hb s ghcZjkcf�Ýjk`�x;xfp�rsut�¤ × � � s jk�0`�g s x sut bd`0�'c;j���c t ghpdxf|hb�`£j+



`�b,b�`�g s ghcfb��hj�p w �0` � c w �hj�c;xfp w `£�0c t}� ci~©0�� � � s jZb s z}|hcª`��.bdpdx;` t g s b�`ñbdcmeÂghc0b�`ñjkcf�Ýjk`�x;xfp�rsutµ�� s ghcf� s�w�s � � c t c;jPc;b¢x s jkj�c w � sut ghpdc t}� cÁr` th� |hb s ghcîp t xfpdghc t x;pd`
w c t�¤ Õa¤bdc¤e¨ � © ¤ ×

� Ô w c t ¤ ×a¤bdc¤e~ � ª
w c t ò ¨ ©ü~� ö � Ô w c t Ò ~ � Ø ø �¾� À �

�X`�jk`¥cfb¢xR` w�s �h`�j � pdx;|.b�`�j�z}|hc w cî�hpyghc �6¨ Çh)dÌ�)5� ç � j ��ë k e ¨ 1 Ù ) 7 ÈËÜÞÎ§� ç ë j �,+ k by|hc �us« ¨ � ¨ 1 Ù ) 7 È ÜÞÎ Ö ¨ Çh)�Ì�)C� ç j'��ë(kRø �¾�u���
¬ 2�3547698;:=< >@?�AB: ­Â478;>¬3,IfSH>¬OHIEJ47KüT�1n®îW¯¬°¬è tN� c w ghc"c;�7�'c;ðR`£j b suw �hj s �.bdc;�0` wf� jkcf�n` w cf� s�w cfbZx sut x;cf� ��s ghc r` th� |hb s g.cÂ� s b�`�j�pdð;`�x;pRrsut°�� `£�@�hpmrc t bdbd`���`£g s r` t.� |hb s g.c�±Ãjkc
² wÄ� cfj;� � cR`U| t j�`Re s by|h�0p thsuw�s x;|.e s x;`��7� s cfbmrc;x � j�pdx s@� pdc t c
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| t `9x s �0� sut c tN� cªz}|hcic wÄ� r` suw xfpdb�` t g s c t cfb��hb�` ths ghcib�`B��r` � p t `v��³&c t x s b s j ¡ c;jkg.c c t bd`¿ � |.j�`N�@e s�� jk`"x s �7� sut c tN� c suw xfpdb�` t g s c t �'c;j���c t ghpyx;|hbd`�j7`"bd`"��r` � p t ` �9³ c t x s b s jUj s � s �«�� p=cfbEjk`�e s `�bE�h` w `�j�ghc9| t �7c;ghp s ` s�� j svw c�jkcf�Ýjk`�x � ` � e bd`Âjkcfb�`�xfp�rsut c tN� j�c9c;bFr` t.� |hb s ghcp t x;pdg.c t xfp�` ¤ Õ e b s�w rì t ghpdxfc w ghc@jkcm�Ýj�`�xfx;pRrsut ghc¬b suw g suw �7c;g.p suw c wE� `�b�z¯|.c@c;b¨j�`Re s j�cf�Ýjk`�x � `�g s� s j���`Fcmo.`�x � `��7c tN� c | t r` t.� |hb s ghc�êu÷ � j�`�g s�w x s�t c;bPj�`Re s jkcmlnc��k`£g sh� c tN�ksut x;c w c wÄ� c j�`Re sjkcmlnc��k`£g s c wÄ� r`�x s �0�.bdc � `��7c tN� c7� s b�`�j�pdðR`£g s �ièEb�r` th� |hb s ghc�p t x;pyghc t xfp�`ñz¯|.c�x;|.�0�hbyc�c w���s�w cbdbd`��0`vr` th� |.b s ghcî� s b�`�j�pdð;`�x;pRrsut{s ghc´±�jkc w�� ²Ãc;j � eixf|h�7�hbdc
Ô�Õ w c tH¤ Õ � Ôµ× w c t ¤ ×a¤bdc¤eêu÷Kj Ö ¤ Õ � Ôµ× x suw'¤ Õ r � ` t�¤ Õ µ ) 7 Î¦Ç � Ô�×ÔaÕ ø �¾� ç �

D



[E\^]§¶{e0[E\^]�E � cR`@Æ Õ b�`¬p t}� c thw pdgn`£g{z}|hc�ghc��k`@�h` w `�j�c;b°�hj�pd�7c;j,� s b�`�j�pdðR`£g s j ��� jk` w �n` w `�j�cfbw c � | t g s � s b�`�j�pdð;`�g s j � b�`Up tN� c thw pdgn`�g w cfjnr`¥Æ × � Æ Õ x suw × ¤ e � j�` w �n` w `�jPc;b � cfjkxfc;jP� s bd`�jkpyðR`�g s j �b�`Up t}� c thw pdgn`£g w c;jhr`ÆfÜÞÇÉÎ¦Ú�� ' Ù ÜÞÙ ÐÑÎ¨� � Æ Õ x suw × ¤ � x suw × ��êu÷Kj Ö ¤ �a b�c ew c t × ¤ � Æ Õ� w c t × �¾� ¤ �µß �¾� � �
| � pdbdpyðR` t g s z}|hc w c t �¾� ¤ �¥��� w c tH¤ x suw�¤ �Â_a`Fp tN� c t.w pdgh`�g � jk` thw �7p � pdgn` c w � r`»oqpd�0`�x;|n` t g sw c t ��� ¤ ��c w p � |n`�bµ`U| thsh� c w ghcfx;pyj � �n`£j�` ¤ � � � j ��X`�jk` c;b5�hj s �hbyc;�0` À D � �n` wÄ� `ñx sutÁw | wÄ� p � |hpdj ¤ � s j ¤ þÃ©¸·�¹ � g sut g.c ¤ þ@c w c;b0r` t.� |hb s z}|hc� s j���`Ecfb.c���c�ghc � jk` thw �0p w p�rs�t ghcfb w c � | t g s � s b�`£jkpdð;`�g s jax sut jkc w �'c;x �ks `=b�` ¡ c;j � pdx;`�b � c t¥t |.c w�� j sxR` wksh��¤ þ�� ÷ÆfÜÞÇÉÎ¦Ú�� ' Ù ÜÞÙ ÐÑÎ¨� Æ Õ� w c t × �¾�Y·�¹��µø �¾�K���
[E\^]§f¥é s �0` t g s z}|hc�c;bn�7c;ghp s g sut g.cPc w�� r`Åcfbnj�`Re s p t x;pdg.c tN� c�c w cfb�`�pdj�cî� ÔaÕ ù À � �N� c t c;� suwghc�`£x;|hcfjkg s x sut b s cmoq�hbdpyxR`�g s c t cfbµj�c;�n` w�s z}|hc w p��n`�jk` ¤ Õ �º+u÷ j w cE�hj s gh|hxfc=b�`Å� s bd`�jkpyðR`�xfp�rsutghcfb�jk`�e s jkcmlnc��k`£g sh� c tN��sut x;c w c;bEr` th� |hb s g.cEjkcm�Ýj�`�xfx;pRrsut c w�¤ × � êu÷ j Ö ¤ Õ � ç ÷ j � e0` w rì c;b¨rì t ghpdxfcghcîjkcm�Ýj�`�xfx;pRrsut g.c;b w c � | t g s �7c;ghp s c wÔµ× � � ` tH¤ Õ µ ) 7 Î¦Ç � À ø�D ç ø �¾�,+u�[E\^]§lóû=c0bd` c;xf|n`�xfp�rsut � ÀuÀ �=eN` w `��'c;� suw z}|hc{cfb{r` th� |hb s x;j;rì � pdx s �n`�jk`�| t x;`��@�hp s g.c{| t�7c;ghp s7À `î| t �7c;ghp s � ¡ pdc t c�gn`�g s � s j w c tH¤ Õ ÛyÇÍÙ Ü ��Ô�×ÔaÕ �C­ t�t |hc wÄ� j s xR` wksh� c;b w c � | t g s �7c;ghp sc w cfb¢`�pdj�cU� Ôµ× ù À �,e{x s � s c;bîr` t.� |hb s xfjRrì � pdx s c w � � � j�`�g suw c tN�ksut x;c w cfbCrì t ghpdxfcEghc�j�cf�Ýj�`£x;x;pRrsutghcfb��.jkpd�7c;j��0cfghp s c w p � |n`�b°`w c t � � j � ÀÔaÕ r Ô�Õ � p �î� À ø � À ø� p¢`£  s j�` � c t c;� suw | t j�`Re s p t x;pyghpdc t g s ghc;b°�7c;g.p s{À `�b�`�pyjkc � c;bîr` th� |hb s ghc�p t x;pyghc t xfp�`¬�h`�j�`@cfbz}|hcÅc;b¢j�`Re s j�cflnc��k`�g s �^c t c;b¢�7c;g.p siÀ ��c w�� r`¥x s �0�hbyc � `��0c tN� c�� s b�`�j�pdð;`�g s¬¡ pdc t cîgn`�g s � s j� ` t�¤ Õ µ ) 7 Î¦Ç � Ôµ×Ô�Õ � Àp � r ¤ Õ µ ) 7 Î¦Ç � ç �,j À +\k�ß �¾�KD��`��hbypdx;` t g s cfbnjkc w |hb � `�g s �¾� ç �m� � pn� s jCc;bnx s�t}� j�`�j�p s cfbnj�`Re s c wÄ� r`îp t xfpdghpyc t g s g.c w g.cHcfb�`�pdj�c wks �.jkcc;b¨�0cfghp sñÀu� c;b@r` th� |hb s g.c@� s b�`�j�pdðR`£x;p�rs�t xf|h�7�hbdcÅc tN��s�t x;c w z¯|.c w | � ` th� c tN� c¬c w b�`7p tN¡ cfj w `�ghcb�`UghcfbÅr` th� |.b s �¾�,Du� � e{� s j � ` tN��s0¤ × µ ) 7 Î¦Ç �i� � j �K� k �[E\y±Uvñ�¨`�j�`@cfb°�n` w�s ghc;bµ`�pdj�c=`@x;`�gn`@| ths g.c�b suw �0cfghp suwf� cfb�r` th� |hb s g.c=� s b�`�j�pdðR`£x;p�rs�t0¡ pdc t cgn`�g s � s j�b�`@cfx;|n`£x;p�rs�t ��� ç �` � |n` � ¤ Õ µ ) 7 Î¦Ç � `�jkx � ` t � À ø ç�ç �C�i� ç j � k ß¡ pyghjkp s3� ¤ Õ µ ) 7 Î¦Ç � `�jkx � ` t � À øh���C�»�,+ j À ê k ø �¾��ëu�

ë



[E\y±¢]i­5b�j�`Re s �n` w `�ghc¬| t �0cfghp s ghc{rì t ghpyx;cîghc@j�cf�Ýj�`£x;x;pRrsut ÔaÕ `�b�`�pyjkc�� Ôµ× ù À � � bd|hc �us cfbr` th� |hb s x;j;rì � pyx s¥¡ pyc t cÅgn`�g s � s j@� ÀuÀ � �Hw c tH¤ Õ Û ÇÉÙ Ü � ÀÔ�Õ �P�X`£j�`0cfb¨�7p w � s xR`£�@�hp s ghcZ�0cfghp sh� cfbr` th� |hb s ghcîp t x;pdg.c t xfp�`@�n`�jk`Uz¯|.cZcfb¢j�`Re s jkcmlnc��k`�g s c w�� rcîx s �0�.bdc � `��7c tN� c�� s b�`£jkpdð;`�g s c w� ` t�¤ Õ µ ) 7 Î¦Ç � ÀÔ�Õ � w c tH¤ Õ Û ÇÉÙ Ü ø �¾��êu�
­Cb�` tN� cfjkp s j{jkc w |hb � `�g s b s � s ghcf� s�w c w x;jkpy�hpdj�x s � s w c tH¤ µ ) 7 Î¦Çx suw'¤ µ ) 7 Î¦Ç � w c tP¤ ÛyÇÉÙ Ü � e��h|hc w��ks z}|hcFcfbx s�w c t.s�w pyc;�7�hjkc�c w �0c ths j s p � |n`£bµz}|hcÅ| thsh� c t}�ksut xfc ww c tH¤ ÛyÇÍÙ Üµ� w c tE¤ µ ) 7 Î¦Çx s�w�¤ µ ) 7 Î¦Ç x w c tE¤ µ ) 7 Î¦ÇNø � ç ÷u�ï s � s bd`Å�Ý| t xfp�rsut�w c t.s c w | t `Z�Ý| t xfp�rsut x;j�c;x;pyc tN� c � c w ghc;xfpdj �¯w p'x;j�c;xfc�c;bEr` th� |hb s xfjkcfx;c w | w c t.sh�c tN�ksut x;c w g.c;bC` tN� c;jkp s j=j�c w |.b � `£g siw c¥ghcfgh|hx;c¥z}|hcUcfb¥r` th� |.b s x;j;rì � pdx s c w �0`�e s j�z}|hcUc;bUr` th� |hb sghcî� s b�`�j�pdð;`�x;pRrsut �[E\y±�±ñ� s j�b�`@g.cf¿ t pyx;pRrsut ghc7rì t ghpdxfcEghc�j�cf�Ýj�`£x;x;pRrsut°� b�` ¡ cfb s x;pygn`�g{ghc�bd`@bd|hðEc t | t �7c;ghp s ghcrì t g.pdx;cPghcHjkcf�Ýjk`�x;xfp�rsut ³Uc w<¼ �0´�½'³ �}w pyc t g s ´,b�` ¡ c;b s xfpdgn`�g�ghcEbd`Zbd|.ðEc t c;b ¡ `�x�rì s �§û=c tN� j s ghcEbd`b�r`£�0p t `�ghc=xR`£bdx;p � ` � cfb�jk`�e s x s�t c;b'xR`��7� s c;bmrc;x � jkpyx s �h`�j�`�byc;b s `�b'c���cBrs � � pdx s � suw x;pyb�` t g s c t | t `ghpyjkc;xfx;pRrsut9ths j���`�b¨`{b�`0��r` � p t `N� w c¥�hj s �h` � `{`{| t ` ¡ c;b s xfpdgn`�g &(¾ g.p w�� p tN� `�`{b�` ¡ c;b s x;pygn`�g &\¿ghcfb§j�`Re s xf|.e s x;`��0� s cfbmrc;x � j�pdx s c w�� r` suw xfpdbd` t g s c t c;b¨�hb�` t.s ghc@bd`0��r` � p t `.�Às(� s jEb s0� ` tN��s.�ghc t}� j s ghcibd`�xR`�byx;p � ` � b�`�b suth� p � |hgóg.c sut gn`Bg.c;b��hj�pd�7c;jZj�`Re s c w ghp wÄ� p tN� `B`Bb�`�b suth� p � |hgÁghcsut gh` � �h|.c w��ks z}|hcPb�`E�Ýj�c;xf|hc t xfp�`uÁXx sut b�`=z}|hc suw xfpdb�`=cfbhxR`£�0� s c;bmrcfx � jkpdx s c w5w pyc;�7�hjkc�bd`=�0p w �0`� � ` tN��s ghc tN� j s x s � s �Ý|hc;jk`¥g.cÅbd`UxR`�byx;p � `N� � c tN��s�t x;c wP� c t ghj�c;� suw z}|hc������� ������

&(¿ �»: ¿ ; r À: ¿ � ;&(¿ � ; Ô ¿% ß
&(¾ ��: ¾ ; r À: ¾ � ;&\¾ � ; Ô ¾% ø

­ t c;b'c w ��c wks j{Â�ghcHb�`î�hb�`£xR`Zx;`��'c t ¹: ¿ b suth� p � |hghc w ghc sut gn`¬ghcfb�jk`�e s@s j�ghp t `£jkp s �Ýc;b'z¯|.c suw x;pdbd`c t cfb.�hbd` ths g.c�b�`P��r` � p t `N�°e ¹: ¾ g.c;b.jk`Re s cmo � j�` s j�ghp t `�jkp s �^cfb.z}|hc s�w x;pyb�`P�n`�j�`£bdc;b s `�b¯c���cirs � � pyx sh�c t c w�� c�x;` wksh� �'c;j���c t ghpyx;|hbd`�j§`=bd`E��r` � p t `N�«�X_a` w g s�w � s bd`�jkpyðR`�xfp sut c w c w�� `��n` t c t �^` w c�`�b.c tN� jk`�jc t b�`îxR`�byx;p � ` � ghc t}� j s g.cEc;byb�` � bd`�ghpy�Ýcfjkc t x;p�`Åc t c;b t r|h�7c;j s ghc sut gn` w z}|hcEx;`��'cHc t c;b�c w ��c wks j{Â�n`�jk`UxR`�gn`¥� s b�`�j�pdð;`�x;pRrsut�ths�w gh`�jnr`Uc;b¢g.c w �^` w cîc tN� j�cZc w�� ` w g suw � s b�`�j�pdðR`£x;p s�t c w x;|n` t g s0w `�b � ` tghc�bd`ExR`�byx;p � `.���C|hc wÄ��s z}|hc�| t ghp �Ýc;jkc t x;pd`Eghc�| t `�b suth� p � |.g¬ghc s�t gn`=x s jkjkc w � sut ghc�`=| t g.c w �^` w cghcZ� t �¾�=| t ` suw x;pyb�`�xfp�rsut x s �0�.bdc � `N� � c;b¢ghc w �^` w c¬`£b w `�bypdj�g.cÅbd`U�hb�`�x;`@c w
¨ �&� t Ò ¹: ¿ Ö ¹: ¾ Ø � � t ;% ¹¢� Ô ¿ ÖvÔ ¾ �µø � ç.À �
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ghc w �^` w c ¨ � � t: « ~ x sut ��� �� ¨ � ghc w �^` w c{�Ýc t j�`�ghpd` t c w �« ~ � ghp �Ýc;jkc t x;pd`UghcîxR`��7p ths: � b s�th� � sut gn`7c t cfb¢�0cfghp s[E\y±�ú � rs b s c t b suw xR` w�suw ghc�j�cflnc«oqp�rsut �ÝxR` w�s ���aeZxR` wks c�����b suw �n`£jkc w ghcÃ�Ý|hc tN� c wCw�sut x s  hc;j�c tN� c w �[E\y±6# �¨`�j�`9c wÄ� cª�hj s �hbdcf��` � x;|n` t g sFw cª n`��hbd`Bghc;b�j�`Re siÊ j s � sKË eóghcfb�j�`Re s�ÊÄ¡ c;j�ghc Ë"thsw c�jkcf¿hc;jkc�`�g suw b sut.� p � |hghc w ghc sut gn`ñghp wÄ� p tN� ` wZw p ths z}|hc �Cw pdc;�7�hj�c0x sut b�`ª�7p w �0`ªb suth� p � |.gghc sut gh` � c;bCjk`�e sÌÊ j s � sKË c w c;bCjkcmlnc��k`£g s c t b�`{�hj�pd�7c;j�` w |h�'c;j�¿hx;pdc¥ghc w c;�n`�jk`�x;pRrsut e9c;bXj�`Re sÊÄ¡ c;jkg.c Ë c w cfbEj�cflnc��k`�g s c t bd` w c � | t gn`.�!Í�c;x s jkgn`�j�z¯|.cB�n`�jk`Â| t ` w |h��cfj�¿nxfpdcBz}|hc w c;�n`£j�`g suw �7c;ghp suw x s�t rì t ghpdxfc=ghcîjkcm�Ýj�`�xfx;pRrsut ghp wÄ� p tN�ksuw;� xf|n` t g s bd`¥j�cflnc«oqp�rsut c tª� `�b w |h�'c;jÄ¿nx;pyc � pdc t cbd| � `�j5ghc tN� j s ghcfb��7c;g.p s g sut ghcHb�`Åbd|hð w cH�hj s �h` � `î��r` w jnr`£�hpdgn`£�0c t}� c@�Ýc t cfb��7c;g.p s ghcH�7c t.s jrì t g.pdx;c�ghcijkcm�Ýj�`�xfx;p�rs�t �¬c tN��s�t x;c w cfb�j�`Re s jkcmlnc��k`£g s bdbdc ¡ `�| t ghc w �^` w cªghc t j�`£ghp�` t c wwÎ�À ëu÷ jx s�t jkc w �'c;x �ks `�baj�`Re s p t xfpdghc t}� c��Ï� w p�z}|hc;j�c;� suw c«oq�hjkc w `�j=c w�� c@ghc w �^` w cZx s � s g.py�Ýc;j�c t xfp�`¥ghcxR`£�0p thsh� c;b'j�`Re s jkcflhc��k`�g s bdbdc ¡ `Å| t `Zghp �Ýc;jkc t x;pd`ZghcHxR`��7p t.s p � |n`�b'`.:M0u�îx sut j�c w ��cfx ��s `�b�j�`Re sp t x;pdg.c tN� c£�Ð	 s�� `�jHz}|hc¥b�`�b suth� p � |hg ghc sut gn`{x;`��@�hpd`�ghcf��c t ghpdc t g s ghcfb�rì t ghpdxfc@ghc@j�cf�Ýj�`£x;x;pRrsutghcfb°�0cfghp s��§w p°g.c ths�� `�� suw � s jÑ:nþPbd`¬b s�th� p � |hg{ghc s�t gn`@ghc�bd`¬bd|hðEc t c;b ¡ `�x�rì sh� b�`¬b suth� p � |hg0ghcsut gh`w: Õ g.c tN� j s ghcfb¢jkcfx;|h�hj�pd�7pdc t}�ksU¡ pyc t cîgn`£gn`U� s jÔ ÇÉÈ Ûyõ�ÒÑÇÉÙ ' Ù ÈyÚÝÜÓ)¨� % 7 õ�ÔY> 1 Î¦Û�ÕÖ )&\7 õ�8_> ÇÉÈ Û õ9ÒÑÇÉÙ ' Ù È Ú^ÜÓ) � :�þz;: Õ ; � :nþ: Õ r : Õ � :�þÔ ÇÉÈyÛ õ9ÒÑÇÍÙ ' Ù È ÚÝÜÓ) ß

λ
0
/2diferencia de camino:

δ=πdesfase:

λ
1
/2diferencia de camino:

δ=πdesfase:h
n=1.3 (recubrimiento)

n=1.5 (vidrio)

n=1 (aire)

­ t cfbCxR` w�s ghcfbC�hj s �hbdcf��`"� ¡ c;j�¿ � |.j�`N� � �.|hc wÄ��s z}|hc¥bd` w g suw jkcmlncmoqp s�t c wî� pyc t c t by| � `�j�c t bd`w |.��cfj�¿nxfpdc=z}|hc w c;�n`�jk`¬| t �7c;ghp s ghcE�0c ths jErì t ghpyx;c¬��`�pyjkcE�h`�j�`Åc;bµjk`Re s"Ê j s � sKËh� jkcfx;|h�hj�pd�7pdc t}�ks�n`�jk`@c;b�j�`Re s"ÊÄ¡ c;j�ghc Ë ��g.c=| ths ghcE��`Re s j�rì t g.pdx;c@�^j�c;x;|.�hjkpy�0pyc tN��s �n`�j�`@cfbµjk`�e s"Ê j s � sKËh�}¡ pyghjkp s�n`�jk`0cfb�jk`Re s[ÊÄ¡ c;j�ghc Ë � � c tN��sut xfc w cfb¨g.c w �^` w c ¨ � t ghcÅb�`¥jkcmlncmoqpRrsutBw cZ`��hbypdx;`0`¥xR`�gh`0| ths ghcb s�w j�`Re suw jkcmlnc��k`£g suw
¨ � Ò � t: Õ � q © q �¢© t Øa b�c eghc w �^` w cZ�n`£j�` ÊÄ¡ cfjkghc Ë Ö ta�b�c�e�n`�j�` Ê j s � sKË ��� t � q: Õ ø � ç ���

À ÷



�X`£j�` z}|hc0c;b5ghc w �^` w c�c tN� jkc�bd` s�t gn` j�cflnc��k`�gn`ñc t bd`ñ�.jkpd�7c;jk` w |h�'c;jÄ¿nx;pyc9�^jk`Re s¸Ê j s � sKË �=eFbd`sut gh`@jkcflhc��k`�gn`@c t b�` w c � | t gn` w |h�'c;jÄ¿nx;pyc7�^jk`�e s"ÊÄ¡ cfjkghc Ë � w c;`@ghc wÄ� j�|hx � p ¡ ` � c t}�ksut xfc w�w c � pdc t cz}|hcÅx;|h�7�hbdpyj�z}|hcîc;b¢ghc w �^` w c{� ç �u� w cR`¥p � |n`£b¢`
¨ �&� t � q: Õ � t ß ç(t ßC� t ßRøRøRøu� �¾�\× © À � t ß ×
� ÷.ß À ß«�¯ßRøRøRø � çuç �eighcÅ`� °rì � b suw c w ��c wks j�c w q�Ø g.c;b¢jkcfx;|h�.jkpd�7pdc tN��s �n`�jk`¥p tN� c;jÄ�Ýc;j�c t xfp�`Ughc wÄ� j�|hx � p ¡ `7xf|h�7�hbdc t
q6Ø � �¾�(×�© À � : Õ� ���¾�(×�© À � :�þ� Ô ÇÍÈyÛ õ9ÒÑÇÉÙ ' Ù È Ú^Üh) ß ×#��÷.ß À ß«�qßRøRø;ø � ç � �w pyc t g s :nþ0bd`Bb sut.� p � |hgvghc sut gn`9c t cfb ¡ `£xurì s e Ô ÇÉÈ Ûyõ9Ò¾ÇÉÙ ' Ù ÈyÚÝÜÓ)îc;bîrì t ghpdxfcighcªjkcm�Ýj�`�xfx;p�rs�t g.c;b�jkc«ýx;|.�hjkpy�0pyc tN��s �5�¨`�j�` Ô ÇÉÈyÛ õ9ÒÑÇÍÙ ' Ù È ÚÝÜÓ)�� À � ç eÙ:�þ«�Ú+u÷�÷ t � s � � c t cf� s�wq þñ� ÀuÀ � t � ×
� ÷q Õ � ç � � t � ×
� Àq × �Û�KD,� t � ×
���ø;øRø øRø;ø;øRøRø øRøRø

[E\y±�4Áè��h`�j � pdjîghc�bd`ic;x;|h`�x;pRrsut z}|hc�j�c;bd`�x;p sut `ic;b5ghc w �^` w cF�^�7c;ghpyg s c t jk`�ghpd` t c w �îx sut bd`ghp �Ýc;jkc t x;pd`{ghcUxR`£�0p thsh�¯¨ � � t: « ~ � | t ghc w �^` w c¥ghc À ë�÷ � j�`�g suw � t jk`�ghp�` t c w �Hx s j�jkc w � sut ghc7`| t `�ghp �Ýc;jkc t x;pd`Pg.c,x;`��7p ths « ~ �i:M0u�q�¨�X`£j�`�| t `�b suth� p � |.g�ghc s�t gn`�ghcÜ+u÷u÷ t �&c w�� `Hghp �Ýc;jkc t x;pd`ghc@x;`��7p ths c w c tN��sut xfc wîç ÷�÷ t � �H­ w�� c@�0p w �0`7g.py�Ýc;j�c t xfp�`7ghc¬x;`��0p ths �h`�j�`7| t `�b suth� p � |hgñghcsut gh`w: k � ëu÷u÷ t ���hj s gh|hxfcî| t g.c w �^` w c
¨ k � � t: k « ~ � � t: k : � � t :: k ß � ç ���p � |n`�b¢`¥÷.ø�DK� t jk`�ghp�` t c w � ÀRç � j �[E\y±�¶��C|hc wÄ��s z}|hc � c t c;� suw z}|hc Ô Î¦Ù ÇÉÈ H Ô Î¦ÛyÈ Ù ÜÞÈ H Ô Î¦ô¦õÑÎXx s � s c t c;b��hj s �hbyc;�0`¬� � � c tN��sut xfc w� s ghcf� s�w | � pybdpyðR`�j,c;b°j�c w |hb � `�g s � ç �u�Ã�n`�jk`Uc;bµg.c w �^` w cîc tN� j�cîc;b°jk`�e s jkcflhc��k`�g s c t bd` w |.��cfj�¿nxfpdc`�xfc;p � cmý�` � |n`@eicfb¢j�`Re s jkcmlnc��k`�g s c t bd` w |h�'c;jÄ¿nx;pyc¬`�pyjkc«ý�`�xfc;p � c
¨ �&� t � q: Õ ��� t � q Ô Î¦ÛyÈ Ù ÜÉÈ: 1 Î¦Û�ÕÖ ) ß � ç +u�g sut ghcwm7c w cfbXc w � w c wks jÅg.c@b�` �us�� `0c t c;b¨�h| tN��s g sut ghc@c w�� `�� s�w c wÄ� |hghpd` t g s b�`�j�cflnc«o.pRrsut°� e: Õ �Ý: 1 Î¦Û?ÕÖ )Þ0 Ô Î¦Û ÈyÙ ÜÞÈ�b�`ªb sut.� p � |hgÁg.c sut gh` ghc0b�`ªbd|hð7� s�ths xfj s � r` � pdxR`ighc tN� j s ghc;bÃ`�x;cfp � c��ñ_a` w�Ýj�` t �k` w ghc�bd|hðF���=p tN� cfj��Ýc;j�c t xfp�`�x suthwÄ� jk|.x � p ¡ `N�¬`��n`£jkc;xfc t x;|h` t g s cfb�ghc w �^` w cic w | tvt r|h�7c;j sc tN� c;j s ¼��¬|hb � pd�hbypdxR`£g s � s jP� t
¨ ��×�� t r q�Ø �º× : 1 Î¦Û�ÕÖ )� Ô Î¦ÛyÈ Ù ÜÞÈ ß � ç D��z}|hcU�n`�jk`{b�` w c � | t gn`{�Ýj�` t �k`�p tN� c thw `F�Ä¼Å�î�u�Pc w p � |n`�b¨`ßm��´� çuç§t � ��w pXb�`0b suth� p � |.g�ghc s�t gn`c t c;b ¡ `�x�rì s c w +T�£÷ t � �
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[E\y±zE3Í�c;�n` w c;� suw �hj�pd�7c;j s cfbncmoq�'c;jkpy�0c tN��s ghc�b�`�g s �.bdc�jkc t ghp �k` � x;`�gn`�jkc t ghp �k`îg.py�Ýj�`£x � `=bd`bd|.ðH� suths x;j s ��r` � pdx;`Ep t x;pdg.c tN� cPc t7��s gn` w b�` w ghpyjkcfx;x;p sut c w �5_a`Åg.py�Ýc;j�c t xfp�`îghcPxR`��7p ths « ~ c tN� jkcb s�w g suw j�`Re suw z¯|.cÅp tN� c;jÄ¿nc;j�c t c t b�`Z�n` tN� `�byb�`@`U| t `7`£b � |.j�`�à ¡ pdc t c�gn`�gh`7`£�hj s oqpd�0`�gn`��7c tN� c� s j � w c tP¤"w pPbd`9ghp wÄ� ` t xfp�`Oá c tN� jkc�bd`9jkc t ghp �k`9evb�`F�n` tN� `�bdbd`Bc w �¬|hx�  s ��r` w¥� jk` t ghcñz}|hcà»���X`�jk`{z}|hc@b�`7p tN� cfj��Ýcfjkc t x;p�` w cR`{x suthwÄ� jk|.x � p ¡ `�x s �7�hbyc � `£�0c t}� ci����� r`»oqpd� s ghc@p t}� c thw pdgn`£g��w c � pdc t c@z}|hcUx;|.�0�hbypdjPc tN��s�t x;c w z}|hcUc w�� `ªg.py�Ýc;j�c t xfp�`�g.cUxR`��7p ths x s j�jkc w � sut gn`ª`{| t9t r|h�7c;j sc tN� c;j s ghcîb�`@b suth� p � |hgighc sut gn`UghcZbd`@bd|hð�z}|hcÅpdby|h�7p t `Åb�`@g s �.bdc�jkc t ghp �k`� w c t�¤ ù « ~ ��×â:Zß ×
��÷qß À ß«�qß;øRøRø � ç ëu�ï s � s c;b7r` th� |hb sñ¤ c wÅths j���`£bd�7c tN� c@�¬|.e9�'c;z}|hc��ths eN`ªz}|hc�á c w �@|hx�  s �0`Re s j�z}|hcâà � c t ý��s�t x;c w � s ghcf� s�w `£�hj s oqpd�0`�j ¤ ù w c tP¤ ù � ` tP¤ �äãå e¥� s j � ` t}�ks ghc¬� ç ëN� s � � c t c;� suw z}|hcHbd`� suw pyx;p�rs�t ã Ø ghcfb¢�®roqpy� s ghc s j�ghc t ¼ c w `��hj s oqpy��`�gh`��0c tN� c� ã Øå ù � w c tP¤ �º×â: r ã Ø ��× :�å� ø � ç êu�æ��7� s j � ` tN� cUc wîths�� `�j=z}|hc¥b�`{ghp w�� ` t x;pd` wks �.jkc¥b�`��h` tN� `�byb�`�c t}� jkc¥| t ��r` o.py� s e9c;b w p � |hpdc t}� cc wPw py�0cf�hjkc�x suthwÄ� ` tN� cÅcîp � |h`�b°`
ã Øèç ÕXÖ ã Ø � :�å� ø � � ÷u��X`�jk`@c;b°�hj s �hbyc;�0` � bd` w cf�n`�j�`£x;p�rs�t c tN� jkcîg s�w ��r`»oqpy� suw c t b�`Z�n` tN� `�byb�`¬c w � s j � ` tN��s p � |n`�b` +�÷u÷°- À ÷ �§é -��À - À ÷ �§ê � À øÉ�3- À ÷ �§ê � sÁÀ �Í�X�0�ñ�{_¢|hc �us c t�À ÷ �7pdb¾rì �7c � j suw �¾� À xfc tN� rì �0c � j s �xR`£��c tÁÀ ÷Kë À �Í�u��ë¥� r`»oqpd� suw �[E\y±�f � pÃ h`�eó��ëª�Ýj�` t �k` w �hj�pdbyb�` tN� c w ���=��r`»oqpy� suw �Ec t®À x;c tN� rì �7c � j s b�` w cf�n`�jk`�x;pRrsut c tN� jkcg suw � r`»oqpd� suw c wÅÀ xf��ë���ë.�ès�`��hbypdx;` t g s � � ÷N� w c s � � pdc t c�z}|hc:Må� � À��ë - À ÷ �¯× � r � �i�C�7� ß � � À ��n`�jk`w:'�n��ëuê t ��eÉá°� ç � �[E\y±�l _ suw �^` wks j�c w c w | t `�� s j���` w c t xfpdbyb�`�ghc�jkc;�.jkc w c tN� `£j � jnr`£¿nx;`��7c tN� cibd` w cfx;|n`�xfp sut c w�0` � cf��r` � pdx;` w z}|hc ¡ `�� suw `�c wÄ� |hg.p�`�ja`�z}|°rì c t ��r` w ghc � `�bdbyc��ìÍ�c;x s jkgn` t g s b�`�jkcfb�`�xfp�rsutH� jkp �usuths � rc � jkpyxR`À �
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Í�c;�n` w�s ghcÃb�`�ghp �Ýj�`�xfx;p�rs�t ghc�ûnj�`�| t   s �Ýcfj��h`�j�`P| t `Fr| t pdx;`Pj�c t ghp �k` � | t `Pbd|hð,� suths x;j s ��r` � pdx;`�ghcb s�th� p � |hg¬g.c sut gn`<:¥p t x;pyghc w�s �hj�c�| t `=j�c t ghp �k` � g.c�` t x� }|hjk`¥¸ ths �@|.e � jk` t ghc � z}|hc�ghp �Ýj�`�x � `Hbd`bd|.ð�c ti��s gn` w bd` w ghpyjkcfx;x;p sut c w �Ãï suthw pdghcfjkc;� suw | t `@ghpdj�c;x;xfp�rsutª¤ z}|hcîxf|h�0�.b�`@z}|hcnü w c tH¤ �»: �ghcñb�`�¿ � |hj�` w c ¡ cñx;bd`�j�`��7c tN� ciz¯|.c cfb�j�`Re s ghpy�Ýjk`�x � `�g s ��| wÄ��s c t cfb�� s jkghc w |.��cfjkp s j7g.cñbd`
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� À ß«�qß ç ßRøRøRø ��� � �þ LONÿJ�ZYS�æUWMSYR \�	 s x s�t �Ý| t ghpyjEbd`0jkc t ghp �k`�r| t pdx;`0ghc¬` t x� }|hjk`F¸ � z}|hc@c w b s z¯|.c¥`�xR`��h`�� s�wghc ¡ c;j � x sut b�`�g s �hbdc¬jkc t ghp �k`�� s j���`£gn`�� s j=g suw jkc t ghp �k` w�w c;�n`£j�`�gn` w | t `{ghp w�� ` t x;pd`F¶ s x sutb�` � c t c;j�`£bdpdð;`�x;pRrsut ghc�bd` g s �.bdc7jkc t ghp �k` � b�`ñjkc;gÂghc�ghp �Ýj�`�xfx;pRrsut � �7pdc t}� j�` w z}|hc ü w p t�¤ � ×â:�^x sut ¼�c tN� c;j s ghp wÄ� p tN�ks ghc�x;cfj s ��p t ghpdx;`¬b s�w r` th� |.b suw �h`�j�`Up tN� c thw pdgn`�g åKR�Z2J c t b�`¬ghp �Ýj�`�xfx;pRrsutghc¥ûnj�`�| t   s �Ýcfj � b�`0jkc;bd`�x;pRrsut � w p t�¤ �ò×â: �^x s�t ¼�c tN� c;j s x;|h`�bdz}|hpyc;j�`u�Hgn`ib suw r` th� |hb suw �n`£j�`L�áæ � ä*LOJ c t | t `Ug s �.bdc�jkc t ghp �k` s c t | t `Uj�c;gñghcîghpy�Ýjk`�x;xfp�rsut �­ t b�`Fc;xf|n`�x;pRrsut �*� � �U`�x;`��n`�� suw ghc ¡ c;j0b�`Fx sut g.pdx;pRrsut �n`�j�`Fp tN� c thw pdgn`�güx;cfj s c t b�`9by|hðghp �Ýj�`�x � `�gn`ª� s jî| t ` j�c t g.p �k`"�^p t ¿ t p � `��7c tN� c¥bd`�j � `u�Eghc�` t x� }|hj�`Â¸��{�X`£j�` | t r` th� |hb sñ¤ ��÷� `£bXx s�t ghpdxfp�rsut9t.siw cUx;|.�0�hbyc � eu`iz¯|.c ths  n`Re t p th� r| t g.c w �^` w c¥c tN� j�cUb suw j�`Re suw z}|hc w `�bdc t ghcxR`£gn`i�h| tN��s ghcUbd`{jkc t ghp �k`.�Z_¢|hc ��s �n`�j�` ¤ � ÷{ n`��hjhr`{| t ��r`»oqpy� s ghc¥p tN� c thw pygn`�g � byb�`��0`�g s� r`»oqpd� s �hjkp t x;py�n`�b��F_�`Bg.p w�� ` t xfp�` w�s �hjkci| t `9�n` tN� `�byb�`v� w |.¿hx;pdc tN� c;�7c tN� c `£bdc��k`£gn`N�Åc tN� jkcªcfb� r`»oqpd� s �hjkp t x;py�n`�b.e@c;bh�hj�pd�7c;j§� rì t pd� s=s xf|hjkj�c��n`�jk`î| t r` t.� |hb sî¤ ù w c tH¤ � : ü �§û=c�`£x;|hcfjkg sx s�t c;b�xfjkp � c;j�p s ghcÏÍH`Re¯bdcfp �   � c w�� cBr` t.� |hb sî� `£�@�hpmrc t x s j�jkc w � s�t ghc=`£bPr` th� |hb s ��r` w �'c;z}|hc��t.s z}|hcg suw j�c t ghp �k` w �h|hcfghc t c wÄ� `�j w cf�n`�jk`�gn` w ghc�� s j���`=z}|hc wks �hjkc�b�`=�h` tN� `�byb�`=� s gn`£� suw jkc w�s b ¡ c;j5b�` w
À +



g suw jkc t ghp �k` w �5­ w��ks@w c=byb�`��0`=b�` w cf�n`�j�`£x;p�rs�t ` th� |hb�`�j,x;j;rì � pdxR` s cfb�r` t.� |hb s b¾rì �0p � c�ghcHjkc wks by|hx;pRrsut¤ ' ÕÖ ÚÑÙ ' )�ÇÉÈð�ÉõÑÈ 7 ÜÓ)§� : ü ø ���K���� pnc t x;`��@�hp s ghc w c;j5| t `îj�c t g.p �k`�ghc�` t x� }|hjk`{¸ � c t c;� suw | t `Å`��'c;j � |hjk`îxfpdj�x;|hbd`�j§ghc�ghpRr`��0c � j s
� � cfb�jkc w |hb � `�g s �n`�j�`9cfbªr` th� |.b s b¾rì �7p � c7ghcij�c wks bd|hxfp�rsut c w �¬|.eó�n`£jkc;xfp s ` �*�K�u�¬�'c;j s p tN� j s ýgh|hxfpdc t g s | t �^`£x ��s j�ghc À �É���¤ ' ÕÖ ÚÑÙ ' )�ÇÉÈð�ÉõÑÈ 7 ÜÓ)§� À øÍ�u� :� ß ���,+u�ghcf�hpdg s `Ub�`¬� s j���`@xfpdj�x;|hbd`�j�ghcîb�`U`��'c;j � |hjk`.�[E\yú�úB�X`�jk`�| t ` r| t pdx;`0jkc t ghp �k`0ghc¬` t x� }|hj�`F¸ � b�` w � suw pyx;p sut c w ghc@� rì t pd� s c t bd`0�n` tN� `�bdbd``��n`£jkc;xfc t �n`�j�` r` th� |hb suw�¤ z}|hc,x;|h�7�hbdc t ü w c tH¤ �»:¢ß'�K:ÂøRø;ø}��×â:¢�X� s j s£� j�`��n`£j � c � cfb,r` th� |hb s¤ z¯|.c�`��h| t}� `H n`£x;p�`�c;b}�h| t}�ksEw�s �hjkc,b�`��n` tN� `�bdbd`�g sut ghcÃ`��n`�j�c;xfcÃcfbq� rì t py� s ghc s jkghc t ¼ � �h| tN��sz}|hc�c w�� r`=`H| t `Hghp w�� ` t x;pd` ã Ø �0cfghpdgn`�ghc w ghc�cfb}x;c tN� j s ghcÃb�`��n` tN� `£bdb�`Å�Ýc;b}x;c t}� j s g.c�b�`��n` tN� `�bdbd`w c ��s �0`Åx s � s cfb��h| t}�ks ghcHx s j � cEx sut bd`Z�n` t}� `�bdbd`�ghcEbd` ths jk�0`�b � j�`£ðR`�gn`Z`Zbd`Åj�c t ghp �k`N� �}¡ pdc t cgn`�g s � s j � ` t�¤ � ã Øå � x sut á7b�`�ghp wÄ� ` t xfp�`�c tN� j�c�bd`Pj�c t ghp �k`�eîbd`P�h` tN� `�byb�`.���X`£j�`H| t `Hghp w�� ` t x;pd`wks �hjkcÅb�`U�n` tN� `�bdbd`@�@|hx�  s ��r` w ��cfz¯|.c§�t `0z}|hc.á ��w cî�h|hcfghcÅc w xfjkpy�hpdj ¤ ù w c tH¤ ù � ` t�¤ �úã Øå �­Cb¨�.jkpd�7c;j�xfc;j s ghc¬p tN� c t.w pdgh`�g c t b�`¥ghcfjkc;x� h`{`��n`�j�c;xfc¬�n`�jk`0| t `0� suw pyx;p�rs�tñw�s �hj�c¬b�`¥�n` tN� `�bdbd`ghc ¤ @ ÈyÇ ' ÕÖ ÚÑÙ ' )a b�c eù�ã Õå

ù w c tP¤ @ È Ç ' ÕÖ ÚÑÙ ' )§� : ü ß
bd|.c �us b�`îghp wÄ� ` t x;p�`îc tN� jkcEcfb��hjkpy�0cfj,� rì t pd� s `Zbd`Åghcfjkcfx� n`Ze7c;b��hj�pd�7c;j5� rì t pd� s `Åb�`îpdð;z}|hpyc;j�gn`¡ pdc t cîgn`�gn`¥� s j� ã Õ ù�� :�åü ß ���KD��z}|hcÅc w p � |h`�b¢` À ��DXx;�#�n`£j�`Ub suw gh` ��suw ghcfb¢�hj s �hbdcf��`.�[E\yú6#v_a`ñ�hj�pd�7c;jk`ñxf|hc wÄ� p�rs�t c wÄ� r`ñx sutN� c w�� `�gn`�c t c;b5�hj s �hbyc;�0` ` tN� c;jkp s j � b�`ñ` t x� }|hjk` ghcfb� r`»oqpd� s x;c t}� j�`�bac w bd`@ghp wÄ� ` t x;p�`Uc t}� jkcîc;b¢�.jkpd�7c;j���rì t pd� s `Ub�`Ughcfjkcfx� n`¥e{c;b¢�hj�pd�7c;j�� rì t py� s`{b�`7pdðfz¯|.pdc;j�gn` � ghp wÄ� ` t xfp�`�gh`�gn`{� s jU�*�KDu�m� � p§`�  s j�`{bd`�` t x� }|hjk`ighc@b�`0jkc t ghp �k`�z}|hc@`��hjkpy� s�wwks �hjkc=bd`Z�n` t}� `�bdbd`Zc w üKkh� �K:�åü � c tN��s�t x;c w b�`¬` t x� }|hj�`Ughcfbµ� r`»oqpd� sÅw�s �hj�c=| t �hbd` ths x s b s xR`£g swks �hjkcÅb�`@�hj�pd�7c;jk`@jkc t ghp �k`Uc w� ã kÕ �h)�ÒÑÇÉÈ µ 7 Î¦Ú9) µ ÇÍÙ ' È ÇÉÎ�ÇÉÈ ÚÑÐÑÙ ÌÏÎ ù � :�åü k ��� :�å�K:�åü �iüPß ����ëu�
| � pdbdpyðR` t g sUs�� jk` ¡ c;ðÅc;bµjkc w |hb � `�g s ���KD��m�

À D



[E\yú�4F�¨`�j�`i| t `i`���cfj � |hj�`{xfpdjkxf|hb�`£jEghcUghpRr`��7c � j s �H��÷.� À �7�Vpybd|h�7p t `�gn`¥� s jE| t `ibd|hðZghcb s�th� p � |hg@ghc s�t gn`n:'�´D£÷u÷ t � � c;b�r` th� |hb s �n` � s cfbhz}|hc w c ¡ c�c;b.�.jkpd�7c;j¨� rì t pd� s�¡ pyc t c�gh`�g s � s j��� � ��x sut b�`Ux s jkj�c;x;xfp�rsut ghcîp t x;by|hpdj�cfb°�^`�x �ks j À �Í�u�@x s j�jkc w � sut ghpyc tN� cÅ`¥| t `¥`��'c;j � |hj�`¥x;pyjkxf|hb�`�j¤ @ ÈyÇ ' ÕÖ ÚÑÙ ' )a b�c eù ã Õå
ù w c tP¤ @ È Ç ' ÕÖ ÚÑÙ ' )§� À øÍ�u� :� ß ����êu�

g sut ghc ã Õ c w b�`î� suw pdxfp�rsut ghcEc w�� cH� rì t pd� s�wks �hjkcH| t `¬�n` t}� `�bdbd`Z`£bdc��k`£gn`Å| t `Zghp w�� ` t x;pd`°á°��ë§� �­CbNjkc w |hb � `�g s �h`�j�`�b suw gn` �ksuw ghcfbu� s jk�hbyc;�0`�c w�¤ @ È Ç ' ÕÖ ÚÑÙ ' )X� ë.øh�z- À ÷ �§ê j�`�ghpd` t c w � ��ê k cuà;�nDXx;�ñ�[E\yú�¶0_a` w c;�n`£j�`�xfp�rsut c tN� jkcPb suw �^`�j suw c w àR� ÀuÀ �Xx;��e¥cfbPr` th� |hb s �n` � s c;bnz}|hc ¡ c;� suw b s�w g suw� s x suw `�| t `�ghp w�� ` t x;pd`�áic w `£�h�hj s oqpd�0`�gn`£�0c t}� c ¤ �.àAë�á¨�N� s jCb s=� ` t}�ks c;bPr` th� |hb s � rì t pd� s z}|hc�h|hcfghc t c w�� `�j w cf�n`�j�`£g suw;��s b s z}|hcÅc w b s �7p w � sh� b�`U��`Re s j�ghp wÄ� ` t xfp�`ÆáF� suw pd�hbycî`7bd`¥z}|hcÅb s�w� s ghcf� s�wPs � w cfj ¡ `�jH` � j�` ¡ rc w ghc;b s � s �^| t `0`��'c;j � |hjk`7xfpdj�x;|hbd`�j�ghcÅghp�r`��7c � j s �H�n�X�7�{� �.¡ pdc t cgn`�gh`7� s jÅ���(+N�
ãå ' ÎFÔ ù À øÉ��� :� r å ' ÎFÔÃù ã �À øÍ�u��: ß �*+u÷u�ghp w�� ` t x;pd`¥p � |n`�bµ`0ëq� ç ���}���n`�j�`¥| t `Ub suth� p � |hgighc sut gn`7g.cÐ�,��÷ t �ñ�[E\yúzEve [E\yú�fÌÍPcf�n` wks ghc;b��Ý| t xfp sut `£�0pyc tN��s ghc b�`Fjkc;g ghc�ghp �Ýj�`�xfx;pRrsut `£z¯|°rì �®é s gn` w b�` wb s�th� p � |hghc w g.c sut gn`Åg.cH| t `Åby|hð�p t xfpdghc t}� c���cfjk�'c t ghpyx;|hbd`�jk�7c tN� c w�s �hj�cH| t `Zjkcfg�ghc�ghp �Ýj�`�xfx;pRrsutc w ghpy�Ýjk`�x � `�gn`ªc tÂ�ks gn` w bd` w g.pdjkcfx;xfp sut c w � �X`�jk`�| t `ñb sut.� p � |hgÁg.c sut gh`�ghc � c;j��0p t `�gn`ß: � c t`�z}|hcfbdb�` w ghpdj�c;x;xfp sut c w c t b�`@z}|hc w cîx;|.�0�hbd`� w c t�¤ ��×â:Zß ×
��÷qß À ß«�qß;øRøRøµß �*+ À �� c t ghj�c;� suw p tN� cfj��Ýcfjkc t x;p�`{x suthwÄ� jk|.x � p ¡ `ªc tN� jkc �ks g suw b s�w j�`Re s�w ghpy�Ýjk`�x � `�g suw e�� s j � ` tN�ks | t `b¾rì t cR`@p tN� c t.w `Ughc;bµx s b s j�x s jkjkc w � sut ghpyc tN� cÅ`Ub�`@b suth� p � |hg�ghc sut gn`¥: � ¶�c w b�` w c;�n`£j�`�xfp�rsut c tN� jkcjkc t ghp �k` w g.cZbd`7j�c;g°���¨`�j�`7b�`U�7p w �0`Ub sut.� p � |hgªghc s�t gn` � c t b�` w ghpyjkcfx;x;p sut c w c t b�` w z}|hc ths7w cx;|.�0�hbd`Ub�`@x s�t ghpdx°rsut �*+ À � t.s7w c ¡ c;jhr`0cfb¢x s b s j�ghc � `£b :a��X`�jk`Âc;bP�hj s �hbdcf��` ç D � bd` w c;�n`�jk`�x;pRrsut c t}� jkcBg suw j�c t ghp �k` w c t b�`"jkcfg�c w ¶�� À xf��ëu�£÷u÷u÷.�èE�.bdpdx;` t g s �*+ À � w c s � � pdc t cPz¯|.c=c t c;b'�hjkpy�0cfj s jkghc t �Ä¼Å� À �§b�`îb¾rì t cR`î�n`�jk`.:'� � À ÷ t � w c ¡ cfjnr`�n`�jk`¬| t r` th� |hb s ghc � � jk`�g suw e � �Å�7p t | �ksuw;� e7ghc � � j�`£g suw e��£êZ�7p t | ��s�w �n`£j�`Zbd` s�� j�`îbÑrì t cR`.�­ t c;b'�hj s �.bdc;�0` ç ëZbd`Åb suth� p � |hg7ghc s�t gn`Zc t �hj�pd�7c;j s jkg.c t c w � ëK+ t � �h`�j�`Å| t r` th� |hb s ghc÷.�Ï÷uêTDu�@jk`�ghp�` t c wf� eighc´+K+u÷ t �#�n`�jk`¥cfb s�� j s r` th� |hb s �[E\yú�l�� s b ¡ pdc t g s `Á| � pdbypdðR`£jUb�`Ácfx;|n`£x;p�rs�t ghc p tN� cfj��Ýc;j�c t xfp�`Âx suthwÄ� jk|.x � p ¡ ` � � w c tP¤ ��×â: ��n`�jk`ób�`"jkc;g®g.c9ghpy�Ýjk`�x;xfp�rsut°��s � � c t c;� suw z}|hc9c t �hjkpy�0cfj s jkghc t ��¼Å� À �¥�h`�j�`ó| t `ójkc;g®x sut¶�� À x;�wëu��÷u÷�÷
¤ ��`�jkx w c t ò : � ö ß �*+N���

À ë



c;bir` th� |hb s �n`�jk`ù:��n�KD�êq�Í÷ t ��c w + � j�`�g s�w¥ç êB�0p t | ��suw
� eÂ�n`�jk`Bb�` s�� j�`Bb¾rì t c;`B`��0`�jkpybdb�`ighcfb�7c;jkxf|hjkp sh� cfbPr` th� |hb s c w + � jk`�g suw5ç ë=�0p t | ��suw �§�X`£j�`�� s ghcfjCjkc w�s b ¡ c;jCc w�� ` w	� b rp t c;` w§t cfx;c w p � `�� suw| t � s ghcfjPg.cÅj�c w�s bd|hxfp�rsutjkc w�s bd|.x;p�rs�t � :

 « : 
 � �KD�ê�KD�ê Ö �KD,D ù��£êu÷�ß �*+ ç �e��h|.c w��ks z}|hc5cfbu� s ghcfj¢ghc5jkc w�s bd|.x;p�rs�t z¯|.c t.suw gn`�| t `�jkcfgÅg.c,g.py�Ýj�`£x;x;pRrsut c w p � |n`�b�`�b s j�ghc t ¼ c tc;bNz}|hc,c wÄ� cf� suw¢� j�`��n`��k` t g s �@|hb � pd�.bdpdx;`�g s � s j¢cfb t r|h�7c;j s�� ghc5j�c t ghp �k` w pdby|h�7p t `�gh` w;� c tN��sut xfc wc t �.jkpd�7c;j s j�ghc t ¼Å� ÀÃt c;xfc w p � `£� suw z}|hc�c wÄ� rc t pdbd|.�0p t `�gn` w � s j�b s �0c thsuw ¼ � � � �Å�£êu÷Ejkc t ghpËý�k` wf� c w ghc;xfpdj � c;b¢ n`�ðîghcîby|hð�ghc;�'c � c t c;jP| t ` t x�  s ghcî� s j�b s �7c thsuw ��ê�÷Tëu��÷u÷�÷@x;c tN� rì �7c � j suw �[E\$#Mv7­ t | t `�j�c;g¥ghc�ghp �Ýj�`�xfx;p�rs�t°� cfbh��r` o.py� s r` th� |.b s ghc�g.py�Ýj�`£x;x;pRrsut c w êu÷ � j�`£g suw;� c w ghc;xfpdj �x;|h` t g s c;b¢jk`�e s ghpy�Ýjk`�x � `�g sUw `£bdc � ` th� c tN� cZ`Ubd`@jkc;gµ�Ã­ tñs jkg.c t ¼ �.� `�b�r` th� |hb s x s j�jkc w � sut ghcÅ`| t `¥b s�th� p � |hgighc sut gh`� w c t � ¤ ��êu÷ j �C��×â: r :i� �× ß �*+ � �p � |n`�b¢`¥��÷u÷ t �#�n`�jk`¥| t `7j�c;gñx sut ¶�� À x;�wë � ÷�÷u÷@c t z}|hp tN��s7s j�ghc t �[E\$#�]=�C|hc wÄ��s z}|hcÃb�`�jkc wks by|hx;pRrsut c w p � |n`�b}`�b t r|.�0cfj s ghc s jkghc t �@|hb � py�hbdpyxR`�g s � s jac;b t r|h�7c;j sghcUj�c t ghp �k` w ghcUbd`�jkcfg"pybd|h�7p t `�gn` w � w cUx suthw pdghcfj�`iz}|hc w c¥c w�� r`ipybd|h�7p t ` t g s¥��s gn`{b�`�j�c;g�� � c tt |hc wÄ� j s x;` wks c t z}|hcibd`�jkc wks by|hx;pRrsut c w ����÷u÷u÷�c t c;b�xf|n`�j ��s9s j�ghc t°� cfb t r|h�7c;j s ghcijkc t ghp �k` wc w ����÷u÷u÷Të � �n�K��÷u÷ � z}|hcU h`�e � s jEx;`�gn` �Xxf� ghc¬b�`�g s �=_¢|hc ��s b�`0g.p w�� ` t xfp�`0c tN� jkcUj�c t g.p �k` w c w¶��n�Xx;�wëK�K��÷�÷¬eic;bÅr` t.� |hb s c t xf|n`�j ��s7s jkghc t �h`�j�`Ub�`Ub suth� p � |hg{g.c s�t gn`¥gn`�gn`Uc w¤ ��`�jkx w c t ò ×â:� ö � À � j ��ë k ø �*+T���

[E\$#�±vï s � sñw c ¡ c{c t b�`i¿ � |.j�` � b�` g.py�Ýc;j�c t xfp�`ªghc�x;`��7p ths c tN� j�c�g s�w j�`Re suw ghp �Ýj�`�x � `�g s�wc t g suw j�c t ghp �k` w x s�thw cfx;| � p ¡ ` w c w � w c t�
 © � w c tP¤ �¥û=c¥`�x;|hcfjkg s `ix¢rs � siw c¥ghcfgh|»� s c;bX�Ý| t ý
φd sen d senθ
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x;p sut `��7pdc tN��s ghc@b�`¥jkcfg9ghc¬g.py�Ýj�`£x;x;pRrsut°� c t b�`0g.pdjkcfx;xfp�rsut�¤ c t b�`0z}|hc w c ¡ c¬| t `0bÑrì t cR`0p tN� c t.w `ghcUx s b s jEx s j�jkc w � s�t ghpdc tN� c¥`{b�`0b suth� p � |.gBghc sut gh`Ù: w cU�hj s g.|hx;cUp t}� c;jÄ�Ýc;jkc t x;pd`{x sut.w�� j�|hx � p ¡ `c tN� jkcÅb suw jk`�e suw ghpy�Ýjk`�x � `�g suwf� bd|.c �us� w c t�
 © � w c tP¤ ��×â:Zß �*+K+u�z}|hcÅc w c;b¢j�c w |.b � `£g s ��cfghpdg s � À ê



Y �i408;Q9OHI;47KB:�?VO�40< ­98f:{Ä§>¬?V:�K Mu4735< >�Ä§4 2����û=c w xR`�j � `=ghcÃb�` w¨wks by|hx;p sut c w `�z}|¢rì � `��hj�c � ` t g s bd` � c;x;bd`Eghcfjkc;x� h`îg.c;b.jk` � rs�t¬wks �hjkc�cfb.c t b�`�xfc w |.�qýj�`Reu`�g sh� c;bdc � pdj Ê ýî|h`�jkgn`£j¢c t bd`�x;c5x s � sKË �=	Hc ��w x;`��'c�� s�Ê ý�|n`�j�gn`�j s �¯��c � p ¡us x s � sKË �^­§oq�hb s jkcfj��«��X`�jk`�| w |n`�j�p suw ghc,_ap t |qo � cfbN`�j�x� hp ¡�sPw c5�h|hc;g.cÃ`£�hjkpyj°x sut cfbu�hj s�� j�`��0`Ñý�  suw�� �=pyc
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