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prq�sutwvyxzq
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�����0�A���I�������������¡ ����¢���}£a¤��0¥¦ ����(¥C§�¥¡�����?�(�9¥C�?��¨a���© ����¢���}£a¤��0¥
ª¬«C­¯®±°³²j­¯´=µh¶�²j·?¶+¸?¹�ºC®±»�¼$¶h½w­�»¯¾z®±»6¹�ºA¾z¿(¾$»�¼À­¯®±«C¹¯®±¶EÁ?ÂC¼�º¢²Ã­Ä²�¼À¹�¾Ä­¯®±Å�²j¹¯®±¶EÁ?Â(²+Á(¿uº(¶h«
¾À¸�½w·Æ·Æ´Ç¹�ºA¾z«C­�¾È¿w®±¼Ä¹¯®±¶EÁ
¶�¸É¹�ºA¾}«C­�¶h«
¾À­¯¹¯®±¾È»�²+Á(¿_Ê
¾$º¢²$ËÉ®±¶�­�»Ì¶�¸(²Í­�¾�²j·É°r²Ã¹�¾Ä­¯®'²Ã·�Î0Ïz¸A¼È¶E½C­�»¯¾�Â�²�Á�´e¿A¾È»¯¼À­¯®±«C¹¯®±¶EÁ�¶+­�¼�º�²j­Ä²�¼À¹�¾Ä­¯®±Å�²j¹¯®±¶EÁ
­�¾ÈÐÉ½w®Æ­�¾È»u²Y¼È¾À­¯¹$²Ã®±Á�²�°u¶E½(Á�¹=¶�¸�¸�¶+­�¾Ä¹�º(¶E½(µEº�¹Ç²�Ê
¶E½C¹=¹�º(¾Ñ·±¾ÀÒw®±¼$¶hÁÓ¹�º�²j¹=Ôz®Æ·Æ·IÊ
¾Õ½A»�¾$¿?Î�ÏI½w­=·±¾�Òw®±¼È¶EÁ
®±Á�ËÖ¶+·ÆËÖ¾$»z¹�º(¾�Ëh²j­¯®'²+ÊC·±¾$»z¹�º¢²Ã¹QÔz®Æ·Æ·×¾ÄØu¼Ä®±¾$Á�¹¯·Æ´T¿(¾$»¯¼Ä­¯®±Ê
¾�¹�º(¾e«w­�¶h«
¾À­¯¹�®±¾$»Í¶�¸�°r²Ã¹�¾Ä­¯®'²Ã·±»$Î

Ù�Ú o$i�k�m�ÛwÜÉÝßÞ¡à�g�kIájmâÜjã�i6Û�äÌå�g�æ�mçg�è�é oÈi9ãÖo$i�ê+æ�m"èho�gyn.g�k�o�æ�mçg�éCèEÛÉãhëag�ÜjãakÄàjo�ê�à�g�Üjìho$i�kÀà�g�k6ÛÉêÈê Ú æ�gji�m kQm
i
n.g�Ühmâí Ú éçgÈk�o$ã

î ¶�Ô8¿A¶É¾È»�¶hÁA¾Ç¿(¾$»¯¼Ä­¯®±Ê
¾u²ÕÊ
¶É¿C´Y¶�­=²³»�´C»�¹�¾È°ï¼È¶E°Ñ«w·±¾Ä¹�¾À·Æ´¢ðòñzº(¾À­�¾Ç²Ã­À¾u²j¹�·±¾�²�»�¹_¹�ÔÍ¶T«C·'²+½(»�®±Êw·±¾
²�«A«C­�¶�²�¼�ºA¾È» :

ó ¾À¹ÀºA¶É¿Õ¶�¸}¿(¾$»¯¼À­�®±«w¹¯®±¶hÁ :�ô
õ ¾È»¯¼À­¯®±Ê
¾e¸ö¶�­I¾�²�¼�ºV«¢²Ã­�¹¯®±¼À·±¾�®±ÁÕ¹�º(¾�Ê
¶É¿C´
÷ «
¶E»�®Æ¹�®ø¶hÁcù�úÌû�üAû�ýwþ
÷ Ë�¾Ä·±¶É¼À®Æ¹�´ÿù����+û�����û����?þ
÷ ¼�º�²j­�µE¾
	

÷ »¯«w®±ÁÎÎÎ
÷ ¾À¹�¼�Î
Ù�Ú o$i�k�m�ÛwÜÉÝ�Þ¡à�ëÇm�i���åjÛhì�gjãAæ±Û�
 i�Ü Ú n_èho+æ���� g�å�gjì�� i�ÛÕèhm
ì��



���������
	�	
�����
����	�	�� ���� ��������� �"!�� #$! %���& �'!(� )��

� ¾È¾$«C®øÁ(µT¹¯­Ä²+¼��c¶�¸�� ²$Ëh²�µwÎ °Ñ¶+·±¾$¼È½w·±¾È»�®±»���½(»�¹aÁ(¶+¹ ºÉ½A°r²+ÁC·Æ´¦ù�¶�­a¾ÄË�¾ÈÁ Â�®±Áÿ¹�ºC®±»_¿(¾$¼Ã²+¿(¾u²j¹_·±¾�²�»�¹�Â
� �"!$#&%�'�(*),+.- þ�«
¶E»¯»�®±ÊC·±¾+Î

ó ¾À¹ÀºA¶É¿Õ¶�¸}¿(¾$»¯¼À­�®±«w¹¯®±¶hÁ : )õ ¾Ä¹�¾À­�°Ç®±ÁA¾e² Ðw½�²�Á�¹¯®Æ¹�´³¹Àº�²j¹Í­�¾ /�¾È¼À¹�»Í¹�º(¾e²$Ë�¾Ä­Ä²+µh¾_¶+­�»¯½A°8¹�¶�¹Ä²Ã·ß«C­�¶h«
¾À­¯¹¯®±¾È»Í¶�¸×¹�º(¾�Ê
¶É¿C´
0 Ò¢²+°u«C·±¾$» :
ô Î21}¶+·±½(°u¾
�

) Î�ñ×¶�¹Ä²Ã·ßÁÉ½(°=Ê
¾À­Q¶+¸ ²Ã¹À¶E°u»Q¶+¸�¹�´C«
¾eª_Â4365
7 Î�ñ×¶�¹Ä²Ã·ßÁÉ½(°=Ê
¾À­Q¶+¸989: °Ñ¶+·±¾$¼È½w·±¾È»$3<;

* Î�ñ×¶�¹Ä²Ã·ß¼�º¢²Ã­�µh¾
� Î6=h®±ÅÈ¾�¶�¸}»�´C»�¹�¾È°Õð

> Î�¼�º�²j­�µE¾e«
¾À­QË�¶�·±½A°Ñ¾+Î
Ù�Ú o$i�k�m�ÛwÜÉÝ@?Ìg�Ü�ëÈÛ Ú m
ã�o�Ü�kÀm ä'ë_Û+kÄàjo�æ±iA�

Ù�Ú o$i�k�m�ÛwÜÉÝCB ä6g�ÜÇg�í�í�é m
o$ãÇäöÛ�æ±êÈo"��DE�¢kÀæ�m�o$izk�ÛYn.g�á�o=g iÄí+æ�mâÜjì³ìhoÀkIiÄàjÛ�æÆk�o�æ�F¯éçg+æ±ìEo�æ�Ûwí�íhÛhi�mâÜjìyä�Û�æ±ê$o$iEG
iÀà+Û�æÆk�o�æ×iÄí�æ�m"Üjì�H�IKJIà�g�k�m
iIm k kÄà�g�kIn.g�á�o$iQkÀàjo.åjÛCé Ú n�o�Û+ä guèhÛÉãEëaìhoÀkQiÀn.g�é é
o+æL�

î ¶�ÔòÔÍ¶h½w·±¿Õ´�¶h½Õ°u¾Ã²+»¯½C­�¾.«w­�¾È»¯»¯½C­�¾jð
õ ¾È»�®±µEÁ ² »¯°r²Ã·Æ·?µÖ²+½(µE¾ :
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F = k(x − xo)

M ®øµh½C­�¾ 7 : ô+: � iÀn.g�é é¢í+æ±oÈi�i Ú æ±oaì�g Ú ìhoEÝ Ú i�o�ú&N9k�ÛrnIoÃgji Ú æ±o<OP�

D »¯«C­¯®±ÁAµRQTS
O
U QWV O Q UCX
ù�ú

S
ú N þ ù 7 : ô þ

Y
Z\[^] )�(,_A_A`a�"b�cd� e"%�_�( fhg�-h+ie")�j�(2#\�k_A`l'l`nmo(2#4)�(,_A_A%p)�(*_qc�r Z�[s] )�(*_A_�(*_<'ut�(v_�#&)�`nb�jxw6yzb{��'ut�(,)6|}�")�f"_�c
eEb\(~jxe�'l`nmo(��*�")��A(�`nb�ev_�#&)�`nb�j�`u_C� �"!$#&)z(,_A_z`nmo(��@'utp%p_�#&)z(,_A_z%�)�(<e"b4f��*�")��A(Ct�e"mo(Ef"` ��(,)z(,b\'�_A`�j"b�� �kb�mo(*b��
'l`a�"b�_*w��@�p�}_A`l+�(��*�")z�z(*_6(A� vÀ�h| fR'ut�(<_L#4)�`nbpj�ekb&f�ek)�(Pe"_A_*���,`ae�'�( fE|�`L'ut�b�(~jxe�'l`umo($#&)z(,_A_z%�)�(,_*w��

Þ¡à�g�k á+m"Ü+ã�i�Û+ä�kÄàhmâÜjìhi nem�ìwà�k�èho@JIæ±ÛCÜjì�J�m kÀà�Û Ú æ?é m k�kÀé
o ãÖoÀåhm�ê$o9k�Û�êÃg Ú i�o�m kßk�ÛeìÉm åjo�èEgÃãÇnIo�gji Ú æ±o+nIo�Ü�k�i
Û�ä9í�æ±o$i�i Ú æ±o"�

� °r²+µ�®øÁ(¾I¹�º�²j¹zÔQ¾�°³²�¿(¾�¶h½w­I¿(¾ÀËÉ®±¼È¾�ËÖ¾À­¯´Õ»¯°r²Ã·Æ·�Î � ÁÕ¹�º(¾�·Æ®±°y®Æ¹I¶�¸�²�Ár®±Á���ÁC®Æ¹�¾Ä· ´V»¯°³²Ã·Æ·ß¿(¾ÀËÉ®±¼È¾+Â¢ÔÍ¾
¼È¶E½C·±¿V½(»¯¾�®Æ¹z¹À¶ °Ñ¾�²�»¯½w­�¾e«w­À¾$»¯»¯½C­�¾I¸�­�¶h° «
¶�®±Á�¹Í¹�¶Ç«
¶�®±Á�¹ : Oyù"�ú þ�Î

���W�k������ ¢¡�£,�~¤@¥A¦k§A¤��k����¤u£�¨©��§zªWª�§z��«q�$¬� .¡l¤��� ®­o¯o¤���¬R§�°,�~�@¥A¦R¥z���q¥�¤��k¥A¤�±W��±² ´³®³²¬� .¡�«~¯k¡�¡nµR ´¤d .¡�¤��k��¡l¤����q¡�¡�¤��~¦k¡�§z��¶
· ¦¸ª�§z��¤�¯o¦k¥A¤���³®£2ª�§A�²¡l¤�¯k¬o��¦,¤�¡�¹o¤��k�~���º ¢¡W¥z¦k§A¤��k����»@ ®¦,¯k¡²¡l ®¼�¦C¤��k¥A¤½«q§�»d��¡& ®¦�±²�k��¦$¼*§A ´¦o¼}ªi��§�»¾¨o����¡�¡l¯o���º¤�§}¡l¤�����¡�¡���¡q¶�¿
¨©§�¡l ®¤� ´°*��¡l¤�����¡�¡W ¢¡4¤��~¦k¡l ´³¢��¶
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Ù�Ú o$i�k�m�ÛwÜÉÝdÁÌæ'gjêÀkÀm
êÃghé"é ë �?àjÛ�J�iÀn�ghé"éxJ}Û Ú é
ãrèho�k�ÛÉÛÇiÀn.g�é é.�

Ù�Ú o$i�k�m�ÛwÜÉÝÇÞ4Û Ú é ã4k�J ÛÓèEÛÉãAm
oÈiÑèhoTmâÜYo*Â Ú mâé m"è�æ�m Ú n m äzkÄàjoÄëÃJ o+æ±o m"Ü�nIo$ê�à�g�Ühm�ê�g�é?ê$ÛCÜ�k�gjêÀk�ÄkÅxÆ¾Ç�ÈxÉ,Ê¢Ë
Ì Ë�ÉAÍqÍ�Î�Ë�É�Í�Ä�Ë�É6ÆxÊ�Ï�É,Ë�É*Å�ÇL�

Ù�Ú o$i�k�m�ÛwÜÉÝ��Íæ±o í�æ±o$i�i Ú æ±o=g�ÜjãÇåjÛwé Ú nIoei�m"n_m"é�g�æ
å�g+æ�m ghèÖé oÈiA�^Ð�Û�J g+æ±o�kÄàjoÀëÑÜ�g�k Ú æ'g�é"é ë_êÈÛ Ú í�é oÈã��

Ñ �dÒÉ���e¥A�� ��G���e�ÔÓÃÕ$ÒÉ�0��¥(�� ��×Ö4���¢���}£a¤��0¥

Ø9¶EÁ(»�®±¿(¾À­×¹�ÔQ¶�Ê
¶w¿w®±¾$»0¾�²�¼�º Ôz®Æ¹�º_¹�º(¾6»�²+°u¾�ËÖ¶+·±½(°u¾}�&Ù}²+Á(¿_¹�º(¾9»�²�°u¾�«C­�¾$»¯»¯½C­�¾�Î�8�­¯®±ÁAµI¹�º(¾ Ê ¶É¿w®±¾È»
¹�¶hµE¾Ä¹�ºA¾Ä­�ÂÉÔIº¢²Ã¹Q®±»z¹�ºA¾I­�¾$»�½w·Æ¹Èð

� ¹�¶+¹Ä²j· Q � Ù�Ú � �
O ¹�¶�¹Ä²Ã· Q O�Ù Q O �

ù 7 : ) þ

1�²Ã­�®�²�ÊC·±¾$»9¹�º¢²j¹z²j­�¾.²+¿(¿w®Æ¹¯®ÆËÖ¾z·Æ®i��¾
� ²j­�¾I¼�²j· ·±¾È¿ (���'�(,b�_A`umo(<mke") `aexg,+�(,_ ÂÉ¹ÀºA¾Ä´u¿(¾$«
¾ÈÁA¿Ñ¶EÁu¹�º(¾I»�®±Å$¾.¶�­
¹�º(¾�¾ÀÒw¹�¾ÈÁ�¹I¶+¸�¹�ºA¾e»�´C»�¹�¾È°VÎ

1�²Ã­�®�²�ÊC·±¾$»×¹�º¢²Ã¹ß¿(¶IÁ(¶I²+¿(¿ Â�Ê(½C¹×¼È¶E°=ÊC®±ÁA¾�·Æ®i�Ö¾@O©²j­�¾}¼�²j·Æ·±¾$¿ `ub\'�(,b�_z`nmo(�mkek)�`aexg,+�(*_ Â�¹�º(¾À´�²j­�¾}®øÁ�¹�­¯®±ÁA»�®±¼
¹�¶a¹�º(¾�»�´C»�¹À¾$° ²�Á(¿r¼Ã²+ÁÕËh²j­¯´³¸�­�¶h° « ¶+®±Á�¹Í¹À¶y«
¶�®±Á�¹�Î M ®±¾Ä·±¿A».²�ÁA¿Õ«
¶�¹�¾$ÁÖ¹¯®'²Ã·±»I²j­�¾�®±Á�¹�¾ÈÁA»�®ÆËÖ¾�Ëh²j­¯®'²+ÊC·±¾$»$Î

ªIÁ(¶+¹�º(¾À­�¾�Ò�²�°u«C·ø¾ : ñ�¾$°u« ¾À­Ä²j¹�½w­À¾ : Û
Ù�Ú o$i�k�m�ÛwÜÉÝdB�i@Ü g�Ü_o�ÝÃk�o+ÜjiÀm åjo_Û�æ mâÜ�k�o�ÜjiÀm åjo.å�g+æ�mçg�è�é
oo�
Þ�ß §z¤��à¤��k¥A¤W±W�à�k¥�°*��¦k§z¤²¬o�~áo¦k��¬�¤��q»@¨©����¥A¤�¯o���º£,�~¤�¹�­o¯o¤²³.�~¤�â ¡W¨o��§�«��q��¬C¥z¦*£�±W¥�£o¡
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ØÍ²+Á=´�¶h½u¿(¾$»�®±µhÁ³²�»¯°r²Ã·Æ·¢¿A¾ÄËÉ®±¼$¾z¹�º¢²Ã¹�ÔQ¶E½C·±¿y°Ñ¾�²�»¯½w­�¾Q¹�ºA¾6¹�¾$°Ñ«
¾À­Ä²j¹�½w­À¾Í²j¹Í²e«
¶+®±Á�¹Èð4ùöÔIº¢²Ã¹�¿(¶É¾È»
®Æ¹z­�¾È»�®±»�¹I¼�º�²�Á(µE¾È»Í®±Á
ðjþ

ñzºw®±»6®±»�²=¿C®ÆØu¼È½w·Æ¹IÐÉ½(¾$»�¹�®ø¶hÁÕÊ
¾$¼Ã²+½(»¯¾�ÔQ¾�º¢²$Ë�¾ÈÁ4ä�¹�¿A¾ ��Á(¾$¿³¹�¾È°u«
¾Ä­Ä²Ã¹�½C­�¾+Î
å ¾Ã²+¿(»×¹�¶I¿C®ÆØu¼È½w·Æ¹ ²Ã­�µh½A°Ñ¾$Á�¹ß¸ö¶h½(ÁA¿_®±Á_¹�º(¾À­�°Ñ¶É¿w´w²+Á¢²�°y®±¼$»?Ê
¶É¶k�C»9ù ¾+Î µwÎÆÂ õ ¾$ÁÉÊC®±µEº�æ ô Î * þ?ÔIºw®±¼�ºa¼Ã²+Á

Ê
¾.¾�Òw¹À¾$Á(¿A¾È¿Ñ¹À¶y²�ÁÕ¾ÀËÖ¾$ÁT°u¶�­�¾I¿w®ÆØÑ¼$½C·Æ¹.²Ã­�µh½A°Ñ¾$Á�¹�¹�º¢²Ã¹�¿A¾ ��Á(¾$»6¹�ºA¾ exg _*��+.%�'�(Cç�(,)A� ¶�¸×¹�¾È°u«
¾À­$²Ã¹�½C­�¾+Î

è �0�(�Q��ÒC�TéÇ�½ê �9ëT�����0�A���I���I�.�������?¥

å ¾Ä¹�ä »à��½(»�¹I»�¹Ä²j¹�¾.¹�ºA¾.Å$¾Ä­�¶É¾À¹Àº å ²$ÔG¶+¸0ñzº(¾À­�°Ñ¶É¿w´CÁ¢²+°Ç®±¼$»
� ¸0Ê
¶É¿C®ø¾È»$U ²�Á(¿íì�²j­�¾�®±ÁV¹ÀºA¾Ä­�°³²j·?ÊA½C¹IÁ(¶+¹I°Ñ¾$¼�º¢²+ÁC®±¼�²j·×¼È¶EÁ�¹Ä²�¼À¹ ekb&f ºA¾Ã²Ã¹$/¢¶�ÔI»Í¸�­À¶E°îU ¹�¶ïì

²�ÁA¿³®Æ¸�ì ®±»Í®±ÁÕ¹�º(¾À­�°³²j·?¼È¶EÁ�¹Ä²�¼À¹zÔz®Æ¹�ºñð�²+Á(¿Vº(¾�²j¹�/¢¶�ÔI»9¸'­�¶E°òì ¹�¶�ðG¹�ºA¾ÈÁ
î ¾�²Ã¹�Ôz®Æ·Æ·½/¢¶�Ô¬¸'­�¶E°îUG¹�¶óðG®Æ¸�¹�º(¾À´T²j­�¾�®±ÁÕ¹�ºA¾Ä­�°³²j·
¼È¶EÁ�¹Ä²�¼À¹�Î � ÁÕ¶+¹ÀºA¾Ä­zÔÍ¶�­�¿(»$Â

®Æ¸}ô 5�õ ô�; ²�Á(¿ ô�; õ ô2ö QWV ô 5�õ ô$ö ù 7 : 7 þ

®Æ¸}ô$5 Q ô ; ²�Á(¿ ô ; Q ô ö QWV ô25 Q ô ö ù 7 : * þ
÷ ¾�¼�²�ÁT¼�²j· ·ß¹�º(¾�Ê ¶É¿w´Ãì8²�¹�º(¾À­�°Ñ¶E°u¾Ä¹�¾À­�²�ÁA¿Õ½(»¯¾�¹�º(¾�ÅÈ¾À­�¶É¾Ä¹�ºÕ·�²$Ô�Î�ø
ñzºA¾z¹�¾È°u«
¾Ä­Ä²Ã¹�½C­�¾Q¼�²+ÁrÊ
¾�­À¾À·'²Ã¹�¾È¿u¹�¶Pô_ÂÉÔÍ¾.¼�²�Á6��½(»�¹Q¼�²j·Æ·WÜ Q ôeÎ�ñzºC®±»6¼�²+ÁrÊ
¾�¿(¶hÁA¾z­¯®±µh¶+­�¶h½A»�·Æ´

²�ÁA¿³®Æ¹I¿(¾��¢ÁA¾È»I²+ÁT²�ÊA»�¶+·±½C¹�¾�ÅÈ¾À­�¶YùLÜ Qúù þ9Ê(½C¹Í·±¾À¹�ä »zÁ(¶�¹I¿A¶a¹�ºC®±»I²+Á(¿Õ°u¶�ËÖ¾�¶hÁ Î
å ²j¹�¾À­�ÔÍ¾_°r²$´³½(»¯¾�¹�º(¾�¾ÈÁ�¹¯­�¶E«Ö´EÂ½û¡²+Á(¿³®øÁÖ¹�¾À­�Á¢²Ã·�¾$Á(¾À­Àµ+´hÂWü�Â(¶�¸�²=Ê
¶É¿C´³¹�¶y¿(¾��¢Á(¾�¹�º(¾�¹�¾È°u«
¾Ä­Ä²¸:

¹�½C­�¾+Î®ý
þ �W�o ´¦kÿv¥A­x§A¯o¤}±½�k¥A¤d¥�¤��k����»�§ »��~¤����} .¡9ª�§A��¥6»d§�»d��¦,¤�¶��à§�± ¬o§ ¤��"�~£v±W§z��ÿ�����§�± ¥A���$»�¥A¤����� ¢¥A³.¡�¨o��§A¨x�~��¤� .�q¡

 ¢»@¨©§z��¤�¥A¦,¤W ®¦$¤��k�à«�§A¦k¡l¤���¯k«�¤� ¢§A¦�§zª�¥�¤��k����»�§ »��~¤��������ï�k¥A¤Wÿ, ®¦k¬o¡W§zª�¨o����«�¥A¯o¤� ¢§z¦k¡²¬o§9£*§A¯$¦k����¬�¤�§�¤�¥ ÿ���¤�§9»d¥�ÿ �à¡l¯o���
¤��k¥A¤�£,§A¯ó¥A����»d��¥ ¡l¯o�� ´¦o¼6¤��k��¤��q»@¨x�~��¥z¤�¯o���d§�ªº¤��k��§A­	�l�q«�¤d¥z­©§z¯o¤�±²�o .«��P£,§A¯R¥z����»d¥�ÿ* ´¦o¼<¥A¦P ´¦�
,¯o ®��£P¥z¦k¬v¦k§A¤9¤��k�
¤��k����»d§�»d��¤����W ®¤�¡���³´ªL¶� �W�k�º­©§�¬�£$»�¯k¡l¤à¥A³.¡a§@­x�à ®¦ �
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