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$ ¬<�¹´-Ñ®¤ ÷ � . Ï-=?>�@BA:@DCFE�GIH »JLKNM
O ¤¦ »JPK Ì¤p¨"µÆª"Ñ�¬�¤)µC®¤v§b¯V¨X®«®±bª"Í�¨XÑ®¤r¨dº »JPK ½RQS JLK ½ ¾ K�T À K�U À K#V Ä ÈW'�ÍYXZ �R¬�©�®±M¤�Ñ¦¨X®¤p¨X�·°±w¬�«®±�[.Vªr·°©�®±-Ñ®ª¹´��¹±þ¨�´Mµw¬¶k¨eÑ®¤e¨5ºM¬¶pÍlª"¥¶¥�ªr·°©p®±n¨X

XZ � ¾ »JPK Ä]\_^ »JLK ^ ¾ ÷ � . Ä
� ±M¤k¯-Ñ®ªm¯ª]Ñá�¬�ª¹µV¨e¥¶¬¶�²ÆÍ�¨"«�®ª"Ñ°Å¸´R©:�Ì¤ÿ¨`�5¤)«¦®ª]Ñp¢V¤�¥�§�Ï

XZ � ¾ »JLK Ä�½ »a �6b »JLK ¾ ÷ � ÷ Ä
� ±-¬�©�§M¤�¢VµR¤v©�®±M¤k¥�ªd«e¨e¥c.n´wûþ¨"©�®±M¤�«vª¹µC�¬�µd´M´RÅ�¥¶¬�Åb¬¶°ª"Í�Ï

XZ � ¾ »JLK ÄJPK ½ »a � ¾ »¼Ä b QS ¾ ÷ � ; Ä
d ������9 �ÿ��0�4M7 � �
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dx

dy

dzJz

Jy

Jx

Jx(x − dx/2)

Jx(x + dx/2)

$ ¬<�m´wÑ�¤ ÷ � ÷ Ï#fhgigkj:l�EFHnm�EFopG�qrG�stg!oiuvo EFoiq:wxuB@FEy>:G{z|G�sc}�q:z�ohq:wLm:C~C�j�uvjIg�mDEFopG�qLH<@�g�m�E�@~zLE2GNEy>:@rz�o A:@�H��w�@�q:CD@vG�s�Ey>:@B��j���M
� ±R¤�Ñ)¨e®¤3¨XÁ·k±w¬�«®±v�u¨]«v«)´MÅ�´-¥'¨e®¤v©�¬�µË¨-�Cª"¥�´RÅú¤tJx� ½��¹¼��¹Â{�5Ãÿ¾ ·p¬¶®±�ªm´w�·p¨XÑ®§?ª"Ñ�¬�¤)µC®¤v§?µMª]Ñ®Åi¨e¥�© Ä§M´wÑ�¬�µ��Ë�¬�ÅÆ¤°¬�µC®¤�Ñ��m¨X¥8JÿÇ�¬�©)Ï

J Z � ½ ¾ � $ ¥�ªr·p¬�µ��¸¬gµ Ä�� ¾ � $ ¥�ªr·p¬�µ�1ª¹´- Äc� ¾�� ¨X®¤kª"Ít��Ñ®ªd§M´R«¦�¬�ª¹µcª"Í]� Ä ¾ ÷ � e Ä
� Z � ½ � »a ¾�¼L���¹¼�� ÷ À��dÀ��5Ä b Q� �mÂ{�CÃ JÿÇ �»a ¾�¼x���¹¼6� ÷ ÀF�5ÀF�CÄ b Q� �¹Â��CÃ JËÇ �

�D�~� ��D�~� �»a ¾��5ÀF�5À�Ãr�	�CÃ�� ÷ Ä b Q� �¹¼��mÂ JÿÇ� X� � ¾ »¼Ä JËÇ�J��
¾ ÷ ��� Ä

·°±M¤�Ñ®¤ X� � ¾ »¼uÄ ¬�©p®±R¤ §M¤)µM©�¬¶�²[ª"ÍL�±R¤ Ñ¦¨e®¤�ª]Í`¯wÑ®ªw§R´M«��¬�ªmµcª]ÍW��¬�µ�J��bÈ� ûM¯n¨"µR§-¬�µ�?�ª�¢MÑ®©�pª"Ñ®§R¤¦Ñp¬�µ �¹¼ÁÀF�¹ÂRÀF�CÃ ºu©�´MÌw�Ñ¦¨"«��¬�µ��wºn¨]µM§[´R©�¬�µ����±R¤�«)ªmµC�¬�µd´R´MÅ�¥¶¬�Åb¬¶rº
���
� Ç ½ �r¡ b »a � X��¢ ¾ ÷ ��£ Ä

¤�¥�¦�§�¨�©ª¦�«2¬�¨��~®{¯L®�°�¨�©4±²«�³�«2¬L©´¥�¦¶µ�¦~³·�±�©4¸¹«�¬L¨�³&¦�º�©ª¦~³�·�±´»:¦½¼~®¾¨�³¾©4±�©4¸¿±´· DON�J�ULQ ©´¥�¦¶µ�±´»:¦~§ÁÀ�¦~³Â�¦«2¬Ã©´¥�¦ÅÄ-®�º½«2¬%©´¥¾¨�©t¼~®�¨�³Â©4±4©4¸ÃÆ6°k®{·`©´¥�¦v§�¨�©ª¦L«2¬-Æ�§�«:µ�®��©4±²«�³Ç ª]®¤ ®±n¨X � ³nÈ ÷ ��£�«vª¹´-¥�§þ±V¨~�5¤�Ì¤v¤)µq§R¤¦Ñ�¬��C¤v§þ§-¬¶Ñ®¤)«¦�¥¶²cÍ�Ñ®ªmÅþÏ
XZ � ½ �ÉÈDÊ�ËhÌ�Í�Î »a ��b »� K �	È�Ì6Í X� � � �

½ � È Ê�ËhÌ�Í�Î »a � b QS6� K � È Ì6Í X� � � �
½ È�Ì6Í ¾2�%¡ b »a � � X� � Ä2� �

¾ ÷ ��Ï Ä

·°±M¤�Ñ®¤rÐ ¾ Jx� Ä ¬�©p®±M¤ ª]Ñ�¬�¤vµC®¤)§q©�´-Ñ�Í�¨"«)¤?¨XÑ®ªm´RµM§¿Jx��¨"µR§[®±M¤
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×�ª¹µM©�¤�ÑØ�C¤v§b³d´V¨]µC�¬¶�¬�¤v©�¨eÑ®¤�®±Mªm©�¤�®±V¨e3§Mª?µMª]]�m¨"µw¬�©�±1Í�Ñ®ªmÅ ª"Ñ�©�¯wÑá¬gµ��k¬�µC�ª?¤®ûw¬�©�®¤vµR«v¤ ¨e�¨"µC²¸�¬�ÅÆ¤

ª"Ñ�¯-¥'¨]«v¤]È � ±R¤¦Ñ®¤�Íðª]Ñ®¤"ºd®±M¤�Ñ¦¨X®¤pª]ÍI¯-Ñ®ªd§M´R«¦�¬�ª¹µ¸®¤�Ñ®Å ¬�µÆ®±R¤k¨]«)«v´RÅ¸´-¥'¨e�¬�ªmµÆÅ¸´M©�3Ì¤�¬�§M¤)µC�¬�«r¨X¥¶¥¶²c¤v³d´n¨X¥
®ªLÙ)¤¦Ñ®ª:��Íðª]Ñ «vª¹µM©�¤�ÑØ�C¤v§þ³d´V¨]µCá¬Êá¬g¤v©)Ï

�6Ú �
� Ç ½*�r¡ b »a�Û¾Ü ¾ ÷ ��Ý Ä

·°±M¤�Ñ®¤ Ú �A¬�©��±R¤�§R¤vµR©�¬¶�² ¾ ª]Ñ°«vª¹µM«)¤vµC�Ñ¦¨X�¬�ª¹µ Ä ª"Í]��ºMª]Ñ°®±M¤�«vª¹µC�¬�µd´M´RÅ ¥¶¬�Åb¬¶°ª"ÍtÞ%� � J�� ·k±R¤¦Ñ®¤vÞ%�A¬�©®±M¤�¨"ÅÆªm´Rµ5pª]Íß��È � ±M¤�µd´MÅ¸Ì¤�Ñ�ª]Í ¨e®ªmÅÆ©�ª]Í ¨�¯V¨eÑ�á¬g«v´w¥'¨XÑ��²-¯¤ ¬g©�«)ªmµR©�¤¦Ñ��C¤v§uÈ!àá ª"¥g¤v«)´-¥�¤)©�¨XÑ®¤�µMª]�«)ª¹µM©�¤¦Ñ��C¤v§i¬¶Í «á±M¤)Å1¬�«r¨X¥�Ñ®¤r¨"«��¬�ªmµR©�¦¨:
C¤�¯-¥�¨"«)¤"È

'$µC®¤¦Ñ®µV¨e¥�¤vµR¤¦Ñ��]²c¬�©p«vª¹µM©�¤¦Ñ��C¤v§uÏ
�Ââ
� Ç ½ �r¡ b »a�ã ¾ ÷ ��ä Ä

� ûV¨]ÅÆ¯-¥�¤)©�ª]Í3®±-¬�µ�m©k®±V¨XË¨XÑ®¤ ³�«�© «vª¹µM©�¤¦Ñ��C¤v§Î¬�µM«�¥�´M§R¤1Åc¨��¹µM¤��¬<Ùe¨e�¬�ªmµTª]Ñÿ©�¯-¬gµ|§M¤)µM©�¬¶�²mº`¨e®ªmÅb¬�«
ª"Ñ®§R¤¦ÑrºM¨"µR§q¯ª]¥'¨XÑ�¬<Ùr¨X�¬�ª¹µ�È � µC�Ñ�ª¹¯C²Æ¬�©pµMª"°«)ªmµR©�¤¦Ñ��C¤v§uº-�±d´R©�®±R¤¦Ñ®¤�Å¸´M©�pÌ¤ÿ¨]µ[¤�ûR¯wÑ®¤v©�©�¬�ª¹µ�Ï

�6å
� Ç ½ �r¡ b »a�æ � X� ¾ »¼ÁÀ Ç Ä ¾ ÷ � . �CÄ

·°±M¤�Ñ®¤ X�\¬�©p®±M¤�Ñ¦¨X®¤�ª"Í�¤vµC�Ñ®ªm¯C²c¯-Ñ®ªd§R´M«�á¬gªmµ[¯¤�Ñk´Rµ-¬¶ç�5ª]¥�´MÅÆ¤]È

èÁé 9�ë æ Ø�Úñë:9pë~3"å�ç&×�í®Ø�éX×:å�í�òvÛ
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� ³w´n¨X�¬�ª¹µ ÷ � . � Åi¨)²\©�¤v¤)Å ©�¤)µM©�¬�Ì-¥�¤]ºAÌR´- ¬�©�¬¶?¯ªm©�©�¬�Ì-¥�¤ÿ®ªcÍðª]Ñ®Å ¨c¯M±C²-©�¬�«r¨X¥3¯w¬�«¦®´-Ñ®¤Ëª]Í�·°±n¨X ¬�©

ÅÆ¤e¨]µC�ÌC²Æ®±M¤B.V´wûiª]Í`¤)µC�Ñ�ª¹¯C² »a�æ�í

JS
→

σ•

$ ¬<�m´wÑ®¤ ÷ � ; ÏÅî�C�>:@�urm�E�o�CPï�o�CFEyjIH<@%G�s[@�q�EyH<G�ïyðN��jD��m�q�z|zI@�q:l�o EªðNG�sß@�q/EFH<G�ïFð¶ï�H<G{z�j:CFEFopG�q{M
ñ�>�m�E�o�lBu#@/mIq�EBòyðvEy>:@ÃC~G�q�EFoiqIjIj�uógkoiuÃo E-G�s�Ey>:@Ã@�q�EyH<G�ïyðLz�@�q:lFo Eªðyô å:õ

ö�µM¤�·�¨¦²i®ª�¢VµR§Ò¨¸ÅÆ¤r¨"µw¬�µ��"Íl´-¥I¯w¬�«¦®´wÑ®¤�ª]Í`®±R¤�¤)µC�Ñ®ªm¯C²[§M¤)µM©�¬¶�²[¬�©�®ª ¨�·�·�®{¯�¦P©´¥¾¨�©t¦�¼~®{±4°i±ª÷F§y±´®{¯©´¥�¦D§F¯�«:µ�¸�³�¨�¯L±4~·Ã¨�ÆIÆ6°k±�¦~·Ã°�«�y¨�°´°i¸Iø[� ±M¤)µ�º-®±M¤k¤�ûR¯wÑ�¤)©�©�¬�ªmµiÍðª]Ñ°¤v³d´w¬¶¥¶¬�Ì-Ñ�¬�´MÅ «®±V¨]µ��¹¤v©)º
�{ù{½	úr��û¿�	üv� � ��ý ��þ � � Þ%� ¾ ÷ � .m. Ä
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«e¨]µ[Ì¤°Ñ®¤r¨XÑ�Ñ¦¨"µ�m¤)§Æ®ª?¢VµR§þ¨]µ[¤®ûR¯-Ñ®¤v©�©�¬�ª¹µcÍðª]Ñp¤vµC�Ñ®ªm¯C²b¬�µc®¤¦Ñ®ÅÆ©�ª]ÍAÅÆª"Ñ®¤p¬�µC®´w¬¶�¬��5¤ ³d´n¨"µC�¬¶�¬�¤)©)È-'ð�¬�©
´M©�¤�Íð´w¥M®ªk·�Ñ�¬¶®¤�®±M¤°¨]Ìuª��C¤�¬�µ1®¤�Ñ®Åú©�ª]ÍÁ§R¤vµR©�¬¶�¬�¤v© ¾ §w¬��d¬�§-¬�µ��¤F�5¤�Ñ�²1¤®û-®¤)µM©�¬��C¤°³d´V¨]µCá¬Ê�²ËÌC²ú¨�Ñ�¤�Íl¤¦Ñ®¤)µM«v¤´Mµw¬¶?�Cª"¥�´RÅÆ¤Ã�Âÿ

úr� å ½�� â ��üv���v�	ý � þ � � � � ¾ ÷ � .e÷ Ä
'��¬�©p´M©�¤�Íð´w¥I®ªL�¹¤vµR¤¦Ñ¦¨e¥¶¬<Ùv¤�®±-¬�©�®ªbª"®±M¤�Ñ��±R¤¦Ñ®ÅÆªd§-²-µn¨"Åb¬�«p©�²-©:®¤)ÅÆ©�ª]ÍA¬�µC®¤�Ñ®¤v©� ¨"µR§c·pÑ�¬¶®¤ ®±R¤�¨"Ìª��C¤
¤v³d´n¨X�¬�ª¹µq¨"©

ú%� å ½�� â � ý � � � �¹¼ � ¾ ÷ � ./; Ä
·°±M¤�Ñ®¤°®±M¤ � �`¨XÑ®¤%�m¤)µM¤�Ñ¦¨X¥¶¬<Ù)¤v§\¯ª"®¤)µC�¬'¨X¥�©°¨]µM§c®±M¤ ¼ �A¨XÑ®¤%�m¤)µM¤�Ñ)¨e¥¶¬<Ù)¤v§\§-¬�©�¯w¥'¨"«)¤vÅÆ¤)µ5®©)È
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