
� � ��� ���	� 


� �  � �����  � �  � � �  ��� �� �����

�������! "�$#&%('*),+����.-�)0/&1&'2)0-3'*14#&5�16'2��)0+7 ,)058'*+2#&9:5�1&'2�;1<5��;5=#&5$#&9?>@�*���BAC'*��)D5�16'2��1&5�1&EF#G ,1&58'*��58H�1<H(�
EIH�5� J'2��1&5LKNMO)QPR��9�9S�*)0)T'2�$#U'��*H(VW�0XY%�+Z1[-(H� 0',XS\8H�16'2��)05]'2�,XY#&5�-C 01<V^%_1<�Z�;'*��1<5��^1&E` ,1&58'*��58H�1<H(�
EIH�5� J'2��1&5��R#&+*)a 01<5]'2�;5@H(1<H��,KcbdE�5�1&'*����5�ef�;�7�*%g), 0�;h$)0-Q1&'*��),+iPR���Z)kjlPR�;9�9:-(),5�1&'*)`#mh$5��;'*)aH�5��;1<5n1&E
��5]'2)0+Z/6#&9;�,K

o=p8qsrFtIuvtIwgryxLz|{C}�)0'Yj�~����_)`#4�*H(���*)J'D1&Es�=Kc�����@�:�J�|���U�W�;�R#fVW#&%Q�D��j�� �=K
� #]�!���()k�Z)0'Yj����� �#69�9�)0-='2��)W�@�U�^�&���f1&E����(P.)`PR+Z�;'2)�j���j � �L��K
� ���!bdEs� ��j¡X�� � �a�7�¢�¤£6� �I¥ �D¦ ¥¡§ �k¨m���� �#69�9�)0-�'2��)f���^�ª©@«!1&E��	H(5�-�),+Y��K
����)mEIH�5( 0'2�;1<5¬�Y?�T���	� �®e<�;/&),5T�]>T�D¯� �±° ���²� �±° �JX °Q§ �mXg���D ,#&9�9;),-3'2��)W³"«"´J�|³����J�±���U�=16E.�
'21f�mK
�  ���bdEsµ¶~��nX�P.)` �#&9;9��¸·$¹ � µ4�7�¢� £ ¥T§ jº¦&� �I¥ � § µW¨m'*��)¼»g³"«J���^�ª©@«.1&Esµ¶H�5�-�)0+D�FK
� -��!���()G©&³Z�J»$½m1&E¾�T�;�7'2��)��*)J'De&+2#&%�� � �L�7�¿� £ ��¥¸À � �I¥ �Z�D¦ ¥T§ jQ¨8K

}¸#6'2)0+FP.)!PR��9;98 ,1<5��Z��-�)0+�EIH�5( 0'2�;1<5��F��5m#YPR��-�)0+��Z),5��Z)&�¾Á$+Z1<VN'2��). ,1<V^%�9;)JÂ`58H�VG�g),+Z����5]'21Y ,1<V^%�9;)JÂ
58H�VG�g),+*�S#&5(-3EI+Z1<VlÃRÄf��5]'21^ÃSÅÆPR��),+Z)mÃÇ����1<+RÃÇ�ÉÈÊK
MO)3�2#�>�'*�$#6'W#ËEIH(5� 0'*��1<5Æ�Y��j � �Ì�;�3ÍJ�U�[�g�@«*�&X.�;E¼� � j=�n~º�Ì�;�W#¬�g1<H�5�-(),-Æ�Z)0'W1&E¼+Z)�#&9
58H�VG�g),+*�0X$��KZ)&K¾'2��)0+*)����R#fÎÐÏCÑ4�ZH� "�Q'*�$#6'4¦i� ��¥ ��¦8ÒÇÎ²EI1<+R#&9;9 ¥T§ jQK

ÓDÔ�Õ$Ö�×sØIpTxLz|{ � #<�QÙ�1&9;>@5�1<V^�Ú#&9;�n#&5�-N+*#6'2�;1<5$#&9¼EIH(5� 0'*��1<5��Q#&+Z)�'2�()�h$+Z�Z'TVW#&�;5�)�Â�#6VW%�9;),�Q1&E
EIH�5� J'2��1&5��,K
Û �?/<)05Ë#�+*)�#69s58H�VG�g),+aÜ § �=K�����)GEIH�5� J'2�;1<5Ë�D�_��� �®-�)0h$5(),-Ë�]>Ë� ��¥ ���¿�ÐÜ`�;�¼ �#69�9�)0-¡'2�()
�"�U�(´J�d�&�$�_EIH�5� 0'*��1<5:K¾�������R���7'*��)�e<),5(),+2#69LEI1<+*V�1&E�#f%g1<9;>@5�1<V^�Ú#69_1&E�-�)0e<+*)0)kÑ[K
� ���¼�;-�ÝG�:�º� �=X ¥ßÞ� ¥ ���a ,#&9�9;),-¬'2�()Q�|�@«J�$�|���±à4EIH�5( 0'2�;1<5 � '*���������`#n�*%g), 0�Ú#&9¾9;��5�),#&+a%_1&9;>@5�16á
VW��#&9���K
�  ��Q#&���(�s� � �=X ¥�Þ� ¦ ¥ ¦7�;�Q ,#&9�9;),-�'*��)C�]ÍJ´ª�Uâ¯�@�B«äãU�&â¯��«nEIH�5( 0'2�;1<5L�G'*��)O�;VÊ#&e&)ä16E^�²���
� � �^�¾�É�fåsK

æ]ç



æ<æ è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

c

x

y

x

y

f(x)=x

x

y

f(x)=|x|

����)�e<+2#6%����R1&EF'2��)� ,1&5��Z'2#&5]'�X$'2��)��;-�),5]'2�?'B><X$#65�-¡#6���*1<9;H('2)¼/6#&9;H�)¼EIH�5� J'2�;1<5��,K

ö3÷ªø ù�ú�û ú0ü¾ýÿþ���� ������	�ü¾ú,þ
�
onp]qsr�t�uvtIwgryxLz�����������Fp]qsr�t�uvtIwgr��T}�)0'G�Y� �|°�À�� �a� � �g)Ê#=EIH�5� J'2��1&5�1&E.'2��) � %g1<�Z�*���(9;>T�;5(h(á
5��;'*)ª�7��5]'2)0+Z/6#&9 �|°�À�� �7�;58'*1Ê��#&5�- ¥�� �*H� "�3'2�$#U' °��Æ¥���� � KôMO)` �#69�9L� § ��'2��)^â¯���4����� �Y�Æ���
¥��G�"! ����)`9���V^�;'.1&E�� �I¥ �!�;���	#&� ¥ #&%�%(+*1]#& "�(),� ¥���# � ! �¬#&%�%(+*1]#& "�(),�S�¤5�)�#&+ ¥���# ��K

Û �?/<)05$� Ï�ÑQ'2�(),+*)=)�Â[���Z'*�%�OÏ�Ñ¡�*H( "�ß'*�$#6' ¥�§ �|°$À�� �m#&5�-�Ñ � ¦ ¥�& ¥�� ¦ � �
��V^%�9;>Ë¦Z� ��¥ � & �y¦ � �@K

MO)aPR+*�?'2)
9��;V')(*',+ � �I¥ �¾���.-/S1<H(e<��9;>Ê�*%g)�#108�;5�e�X��?E ¥ ���� ,9;1<�*)¼'*1 ¥�� X$� �I¥ �7VGH��i'R�_)� 09�1<�Z),-n'21f�mK

x+δx- δ

f(x)

εf(x)-

εf(x)+

x

2Y�*�;5�ef\8H$#&5]'2�?h$),+Z� 9;��V')(*',+ � ��¥ �¾��� +*)�#6-��S#&�
3 �mÏCÑ�45�GÏyÑ 3 ¥¡§ j � �:�!� Ñ � ¦ ¥�& ¥�� ¦ � �f�76 ¦i� ��¥ � & �y¦ � �8-

9Y1&'*)�'*�$#6'�'*��)aEI1<+*VW#&9:5(),e]#6'*��1<5n1&E39;��V')(*',+ � �I¥ �c���	�;�
4:�GÏyÑ 3 �mÏCÑ;4 ¥T§ j � �L�!� Ñ � ¦ ¥<&O¥�� ¦ � � #&5�- ¦ � �I¥ � & �y¦>=��8-

?.@vw�×¾wBA�tIuªt|wgr x�z|{CZØ±t|Ö t�uD�¸p]q�rFtIuªt|wgr�EFA�t|rFG$A,p8H7EFp@rFI<p8AJ�LK¸«J�^� �I¥ ���&�g� ¥�� ÍJ«��U´��]ÍJ�Uã&«NMOL½$«J�º9��;V')(*',+ � �I¥ �=� � � �Q�&�g� �U�$â¯àä� �a���U³¬«Jã&«J³�à¬´ª«QP,��«J�:�"« �I¥ Ä �SR¾���I½ ¥ Ä §��±°$À�� ��T ¥ ÄVU� ¥��
���U³m�&â�âXWFT!�&�g��9;��VÄ (ZY ¥ Ä � ¥�� R!«a½(�&ã&« 9��;VÄ (5Y � �I¥ Ä �c���%M



è8[]\ ^�î�_Wî�í±ðSï�`¾ñ4é¸ê&ë_ìví|î|ïvë æba
c.³"�ª� ��KFd@H�%�%g1<�*)W9���V ')(*',+ � �I¥ �����mXs#&5�- ¥ Ä � ¥�� K Û �;/&),5e�¬Ï Ñ3P.)fh$5�-C�TÏ Ñn�*H( "� '2�$#6'
¦i� ��¥ � & �y¦ � ���?E!Ñ � ¦ ¥�& ¥�� ¦ � �8K�d[��5( ,) ¥ Ä � ¥�� XL'*��),+Z)f����#=%_1&�*�;'*�;/&)G��5]'2)0e<),+fW � �ZH� "�
'2�$#U'gWL=hW � ��V^%�9��;),�G¦ ¥ Ä & ¥�� ¦ � �@KS����)0+*)0EI1&+*)DWC=hW � ��V^%�9��;),�G¦i� �I¥ Ä � & �y¦ � �@KS���$#6'¼�;�,X9��;V Ä (5Y � �I¥ Ä �c�Ç�kKd[H�%�%g1<�Z)�'2�$#6'm'2��)= 01<5�-��?'2��1&5 1&ER'2��)Ê%�+*1<%g1<�Z�;'2�;1<5 �;�mEIH�9;h�9�9�)0-O��H['f9���V ')(:',+ � �I¥ � U�ÿ�kK����(),5
'2��)0+*)f���a�Z1<V^)��QÏ²Ñn�ZH� "��'*�$#6'�EI1<+�#&9;9i�=�kjmlnW�XoW §�p XL'2��)0+*)^����#&5 ¥ Ä §N�±°$À�� �D�*H� "��'2�$#6'Ñ � ¦ ¥ Ä &O¥�� ¦ � j�lnWsX.��H('ÊÑa¦ � �I¥ Ä � & �y¦:=q�@KßMO)3�$#�/<)Q ,1<5(�Z'2+ZH� 0'*),-C#Ë�*)0\8H�),5� 0) �I¥ Ä �JX¥ ÄrU� ¥�� #&5�- ¥ Ä � ¥�� #&�%W�� s �ZH� "�ß'2�$#6'G9���V Ä (5Y � �I¥ Ä � U� �lPR���� "�ß 01<5]'2+2#6-��� J'2�G1<H(+
#&�*�ZH�V^%('2�;1<5LKutY)05� ,)�9;��V')(*',+ � �I¥ �c���mK

v5w�xywzx {�|g}�~n�X���f}����
�z���������.�>|���|f����}V�
�z���������.�u|g���
�z�������������>|���|f���b�
o=p8qsrFtIuvtIwgryxLz;x � #]�.M�)`#&+*)aPR+Z�;'2�;5�e

9���V')(*' + å � � ��¥ �c�Ç�
�;E�EI1<+D#69�9¸�*)0\@H(),5� 0),� �I¥ Ä ��PR�?'2� ¥ Ä Ï ¥�� #65�-�9;��VÄ (ZY ¥ Ä � ¥�� X�P!)G��#ª/&)É9;��VÄ (5Y � �I¥ Ä �7�¤�mK�d[1<V^)Já'2�;VW)0�¸P.)ôH��*)ô'2��)ô5�1&'2#6'2�;1<5k� �I¥��m� Ñ<���;5k%(9Ú#& 0)ô16EÌ9��;V')(*',+ å � � �I¥ ��KFM�)! ,#&9�9@� ��¥���� Ñ]�:'*��)Y³��?©U½@����½(�&�g�â¯���4����16E7��#6' ¥�� 1<+SP!)4�*#ª> ! � �;�D'2�()G9��;VW�?'R1&E.� #&� ¥ #&%�%(+*1]#& "�(),� ¥�� EI+*1&V #&�g1ª/<) � EI+*1<V®'2�()
+*�;e<�]'��JK #d[��V^��9�#&+*9?>`1<5�)D-()0h$5�)0�!'2�()kâ�«I������½(�&�g�Gâ¯���4���g16EF�Q#6' ¥�� X 9��;V')(:',+ · � � �I¥ �c�Ç�ÇPR�;'2� ¥ Ä � ¥�� �;5Ê%�9�#& ,)1&E ¥ Ä Ï ¥�� K�d[1<V^)0'*��V^),�!P.)kH(�*)a'2��)�5�16'"#6'*��1<5Q� ��¥��y& Ñ<�JK� ���.M�)`#&+*)aPR+Z�;'2�;5�e

9���V')( å Y � ��¥ �¾����;E�EI1<+D#69�9��*)0\8H�),5� 0),� �I¥ Ä �RPR�?'2� 9��;VÄ (5Y ¥ Ä � � s P!)G��#ª/&)É9;��VÄ (ZY � ��¥ Ä �7�¤�mK�d[1&VW)J'2��V^),��P.)mH��Z)'2��)�5�16'"#6'*��1<53� ��� sC�JK¾bB5Q#f�Z��V^��9�#&+ôP!#�>=P!)`-�)Jh$5�) 9��;V')( · Y � ��¥ �¾���mK�  ���Á���5$#&9;9;>&X:'2��)f5�16'2��1&5���1&E � #]�a#&5�- � ���¼�i'2��9;9�VW#10&)f�*)05��*)W��5Ë �#6�*)^� � � s #65�-�� � & sÉK
Á$1<+�)JÂ(#&V^%�9�)6X

9��;V')(*',+ · � � �I¥ �c� & s
�;E¸EI1<+R#&9;9L�*)0\8H�),5� 0),� ��¥ Ä �.PR�?'2� ¥ Ä � ¥�� #&5�- 9��;VÄ (5Y ¥ Ä � ¥�� P.)��$#�/<)Ç9��;VÄ (5Y � �I¥ Ä �c� & sÉK��p@ÖOÕ�@m� xLz±{y�Y9�9ô5�1&'*��1<5��k��5O'*��)=#&�g1ª/<)�-()0h$5��?'2�;1<5  �#65��_)�e&�;/<)05���5$�ªá��n1&+��ªá j�1&+%��á��31<+��áBj®9�#&5�e<H�#&e<),��H(�*��5(e^�;5�),\8H$#69��;'*��)0�,K�Á$1<+�)�Â(#&VW%(9�)&X 9���V')(:' + · � � ��¥ �¾� & s �;E�#&5(-Q1<5(9;>��?E

3 � ÏCÑ�45�GÏyÑ 3 ¥¡§ j � �:�!�8Ñ � ¥���&O¥�� � �76 � ��¥ � ��& ��-
d[��V^��9�#&+*9?><X�9��;V')( å Y � �I¥ �¾� � s �;E�#&5�-31<5�9?>��?E

3 �ÐÏCÑ�4Rj®ÏyÑ 3 ¥T§ j � �L�!� ¥ Ïyj �76 � �I¥ �7Ï���-
����)�%�+*1ª/&),�¼#6+*)�#&9;1<5�eG'2�()`9;��5�)0��1&EsÙc+Z1<%g1<�*�?'2��1&55�(K�j



æb  è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

ÓDÔ�Õ$ÖO×�ØIpTxLz�� � #]��}�)0'�¡ �I¥ ��#&5�-�¢ ��¥ �!�_)�%g1<9;>@5�1&VW��#&9��!#&5�- °Ê§ �=Kc����),5
9;��V')(5£ ¡ �I¥ �¾�¤¡ �±° �)-

�������G�;VWV^),-(�Ú#6'*),9;>QEI1<9�9;1ªPR�kEI+*1&V¦¥sÂ(#&V^%�9�)o§[K¨� �  ª�k#&5�-ßÙ¾+*1<%g1<�Z�;'2�;1<55�(K]j<K�d@H�%�%g1<�*)=V^1<+*)01ª/<),+
'2�$#6'�¢ �±° � U��Ñ(K¾}�)J' ¥ Ä � ° #6�©WQ� sÉ�8'2�(),5�¢ �I¥ Ä �c� ¢ �±° �c#&5�-Ê'*��)D9;��V^�;'¾9�#ªPR�cEI1<+ô�*)0\@H(),5� 0),�e<�;/&)

9��;VÄ (5Y
¡ �I¥ Ä �¢ ��¥ Ä � �

¡ �|° �¢ �|° � -
ª.>nÙ¾+*1<%g1<�Z�;'2�;1<55�(K]j¼'2���;��VW),#&5��

9;��V')(5£
¡ �I¥ �¢ �I¥ � � ¡ �±° �¢ �±° � -

tY),5( ,)&X�'*��)a9��;VW�?'c1&E�#G+2#6'*��1<5�#&9gEIH(5� 0'*��1<5n� �I¥ �7#&� ¥ #&%�%(+*1]#& "�(),�R#G%g1<��5]' ° 1&E¸'2��)D-�1<VW#&��5�16E��
���S� �|° ��K
� ����9��;V')( å Y

j
¥ �ÉÑ(K¾Á$1<+0X89�)0'y�GÏyÑ(�[ "�(1[1<�Z)¼j �«jmlm�[K�����),5 ¥ Ïyj��¬jmlm����V^%�9��;),�¾Ñ � jml ¥� �@K

�������R%�+Z1v/&),�R'2��)� 09Ú#&�;VQK�  ª��®!1<5��*�;-�),+G'*��)�)058'*��)0+mEIH�5� J'2��1&5 � �I¥ �4�¦¯ ¥±° Xc-�)0h$5(),- ��5¥�Â(#&V^%�9;)�§[K æ � ����KGbdE©W §�² X�9���V')( Ä · � � �I¥ �D�³W & jGPR��),+Z)�#&�9��;V')( Ä å � � �I¥ �¾�´W�Kc!³2�ª� ��KLM�)WH(�*)f'2��)��ªáµ�Ê-�)Jh$5��?'2��1&5�1&E.'2��)^1<5�)�áB�Z��-�)0-�9;��V^�;'2�
'21�%�+Z1ª/<)4'2��)kh$+*�i'a ,9�#&��V3K¼}�)0'f��Ï¤Ñ(K�®!��1@1<�*)��f� ¹¶ '*��),5Ñ � W &C¥V� ¹¶ �;VW%�9;��)0��W & ¹¶ ��¥V� WÇ#&5�-�'2��)0+*)JEI1<+*)
� �I¥ ���·W & j<KÊbB5�%$#&+Z'*�� 0H�9Ú#&+�¦ � �I¥ � &Ç� W & jv��¦_��Ñ � �@Kd[��V^��9�#&+*9?>41<5�)�%�+Z1v/&),� 9��;V')( Ä å � � �I¥ �¾�´W�K

x

y

f(x)=[x]

n

n-1

n

d[��5� 0)a'2��)�1<5�)�áB�Z��-�)0-39;��V^�;'*�7#&+Z)a-���¸_),+Z),5]'�X�9;��V')( Ä � ��¥ �7-�1[)0�R5�1&'R)JÂ[�;�Z'�K
onp]qsr�t�uvtIwgryxLzº¹¬d[H�%�%g1<�*)`P!)m#&+*)`e<�?/<),53'BP!1^EIH�5� J'2��1&5��¼�ä#&5�-�»_X$�g1&'*�¡-�)Jh$5�),-¡1<5 �|°�À�� ��K5ª.>
� � »kP!)RV^)�#&54'2�()REIH(5� 0'*��1<54PR���; "�Ê#&�Z�*�;e<5���'21�),#& "�Ê%g1<��5]' ¥ 1&E �±°$À�� ��'2��)R58H�VG�g),+.� ��¥ � � » ��¥ �JKd[��V^��9�#&+*9?><X]P!)`-�)Jh$5�)�'2��)�-��]¸:)0+*),5( ,)m� & »gX('*��)`%�+*1@-�H� J'¼��»_X�#&5�-n'2��)�\8H�1&'*��),5]'¼�7lJ»gX[PR�?'2�n'2��)
H�5�-�)0+*�Z'2#&5�-��;5�ef'2�$#6'�'*��)�\8H�1&'2�;),5]'S����-�)Jh$5�)0-¡1<5�9?>=#6'�'*��1<�Z)k%g1<��5]'*� ¥ #6'�PR���; "��» ��¥ � U�ÉÑ(K
?.@vw�×¾wBA�tIuªt|wgr x�z��«¼��ª»]»$�ª´ª«`�I½(�&�s�Æ�&�g�.»��&³2«¾���@�:�J�|���U�(´4�U� �±°$À�� ��T °��Æ¥������ T!�&�g�

9���V')(:',+ � �I¥ �c��� À 9��;V')(*',+ » ��¥ �¾�Éµ<-OL½$«J�
� #]��9��;V')(*',+ � �I¥ �¾���Z½����D»gâ¯��«"´R� ½ �Ç�%M� ����9��;V')(:',+ � � � »(� �I¥ �¾��� � µ
¾�  ª�ß9��;V')(*' + � �B»(� �I¥ �����Dµ
¾
� -���9��;V')(:',+

� » �I¥ �c� �
µ Tô� �Sµ U�ÉÑ�M� )ª�ß9��;V')(*' + ¦i� �I¥ ��¦6�¶¦B�y¦ºM



è8[]\ ^�î�_Wî�í±ðSï�`¾ñ4é¸ê&ë_ìví|î|ïvë æ1¿
c.³"�ª� ��K^bB5�/@��)JP 1&EäÙ¾+*1<%g1<�Z�;'2�;1<55�(K]j<XQ#&9�9='2�(),�*)N#&�*�Z),+Z'*��1<5(� EI1<9;9�1ªP �;VWV^),-���#6'2)09;>²EI+*1<V '2�()
#&5$#&9;1<e<1<H(�7%�+*1&%_)0+Z'2�;),�R1&E��*)0\@H(),5� 0),�,X_�*)0)kÙ¾+Z1<%_1&�*�;'*��1<5Z§@K¨�(K

��p@ÖOÕ�@m� xLzÀ�É���()G#&�g1ª/<)GÙ¾+Z1<%_1&�*�;'*��1<5n+Z),VW#&��5���'*+*H�)`�;E�P!)k+*),%(9Ú#& 0) � #6'Y'*��)m�*#&V^)�'*��V^)���5Q#&9�9
%�9Ú#6 ,),�2� ¥ � ¥�� �]> ¥ � ¥��y� Ñ(X ¥ � ¥��Z& Ñ(X ¥ � � sÉX¸1<+ ¥ � & sÉK�ÁQ1<+*)01ª/<),+�P.)W ,#&5
+*)0%�9Ú#& 0)¼�N1<+7µÐ�8> � s 1&+7�]> & s %(+*1ª/@��-�)0-n'*��)¼+Z��e<�]'�V^),VG�g),+Z�71&E � ���JX �  ª��X � -��.#&5�- � )��!#&+Z)
-�)0h�5�),-LK9Y1&'*)a'2�$#6' � s �É�µ& sC��X$ÑfÂJsÉX�s;lbsÉX$#&5(-3�gl&Ñ^#&+*)a5�16'Y-()0h$5�)0-LK
����)Q«zÃ<�B«J�g�@«*�n³2«*�&âF�$�[�^ÍJ«J³�´Jàv´J�B«J�  ,1&5��*�;�Z'2�D1&E¾'2��)m+*)�#69Fh$)09�-¬�ÿ#&5�-Q'BP!1n�Z>@VG�g1<9;�,X � s #65�-& sÉK�M�)�%�+*)0�*)0+Z/<)`'2��)�1<+Z��e<�;5$#&9_1<+*-�)0+���53�l#&5(-Q-�)Jh$5�)

& s �Æ¥��;� s
EI1<+�)0/&),+i> ¥T§ �=K
bd'����D'*��)4 ,9;)�#&+Y'2�$#6' � s �;�a#&5ËH�%�%g),+a�g1<H�5�-Ë1&Eô)J/<),+i>¬�*H(���*)J'k16E.'*��)4)JÂ@'2)05�-�)0-�+Z)�#&9�58H�Vm�_)0+
�Z>@�Z'*),V3XL#&5(-¡)0/&),+i>¡5�1&5�),V^%('B>3�*H��(�*)0'¼�$#&�¼#^9�),#&�Z'YH�%�%g),+Y�_1<H(5�-LKRbdE XgEI1&+Y)�Â�#6VW%�9;)&XB���;�D#^�*)J'
1&E�+Z)�#&9�58H�VG�g),+Z�.PR���; "�Ê���ô5�1&'.�g1<H�5�-�)0-=#&�g1ª/<)D�;5Ê�=X8'2��)05��*H(%��	� � s ��5W'*��)S)JÂ@'2)05�-�),-=+Z)�#&9
�Z>@�Z'*),V3Ky¥�Â(#& J'29?>�'2��)��*#&VW)�+Z),VW#&+Q08�S#&%�%�9?>Ê'*1^9;1ªP!)0+S�g1<H�5(-��,K
����)S)JÂ@'2)05�-�),-=+Z)�#&9��i>[�i'2)0V -(1[)0�.5�16'.EI1<+ZV #ah$),9;-LX[�(H('!�?'c���c ,H(�Z'21&VÊ#&+i>4'21`VÊ#n0&)R'2��)REI1<9�9;1ªPR��5�e
 ,1<5]/&),5]'2�;1<5��,�

� #<�!bdE ¥ ����+*),#&9L'2�(),5
¥�� s � � s À ¥�& s � & s À ¥� s � ¥& s �ÉÑX-

� �$�!bdE ¥ ÏÆÑf'*��),5 ¥ Â �Ä� sC�¾� � s #65�- ¥ Â ��& sC�c� & sÉK
�  ��!bdE ¥�� ÑG'2��)05 ¥ Â �Ä� sC�¾� & s #&5(- ¥ Â ��& sC�¾� � sÉK

M���),5W�;'c�;�ô-(),�*�;+*)0-W'21`VW#10&)R'2��)R-��;�Z'*��5� J'2��1&5^�g)0'BP.),)05�'2��)R+Z)�#&9�58H�VG�g),+Z�.1<5f'2�()Y1<5()Y�$#65�-Ê#65�-
'2��)m�Z>@VG�g1<9�� � s #&5�- & s 1<5T'2�()41&'2��)0+¼�$#&5(-ä\8H��?'2)G)�Â[%�9��; ,�;',X_'*��)G+*),#&9s58H�Vm�_)0+*��#&+Z)4 �#&9;9�),-Å �$��� «JK
bB5�tS1<V^)0P.1<+Q0 ¿ KÆ� � #]�7#&5�- � ���.>&1<HQ#&+*)���5]/@�;'*),-='21fe<�?/<)�)JÂ[%�9;�� 0�;'�%�+Z1ª/<),�S��5='BP.1W�Z%_)0 ,��#&9� �#&�Z),�0K
ÓDÔ�Õ$Ö�×sØIpTxLz;xN}�)0'Q� ��¥ �T�Ç¡ �I¥ �zln¢ ��¥ �Ê�_)Ë# +*#6'2�;1<5$#&9REIH�5� J'2�;1<5yPR�;'*�C%_1<9?>@5�1<V^�Ú#&9;�È¡ �I¥ �¬�É´ÊË�Ì � ° Ë ¥ Ë #65�-¢ �I¥ �R� ÉhÍË�Ì � � Ë ¥ Ë PR�;'*�T+*),#&9� 01[))Î^ ,��)05]'2� ° Ë #&5(- � Ë #&5�-T16Ec-�),e<+Z),)DÏW#&5�-�Ð]X
+*)0�*%g), 0'*�;/&),9;>&Kc����),5

9��;V')( å Y � ��¥ �¾�
ÑÒÒÒÒÓ ÒÒÒÒÔ
Ñ À �;E Ï � Ð À
£�ÕÖØ× À �;E Ï`��Ð À
� s À �;E Ï4Ï;Ð #&5(- £ ÕÖ × ÏyÑ À& s À �;E Ï4Ï;Ð #65�- £ ÕÖ × � ÑX-

����)¡h$+Z�Z'�'BP.1��Z'2#6'2)0VW)05]'2� � Ïr=ÙÐv�fEI1<9;9�1ªPlEI+Z1<V ¥�Â(#&V^%�9;)o�(K¨§ � ���4'21<e&)0'2�(),+ÊPR�?'2�CÙ¾+*1&%_1<�Z�?á
'2�;1<55�(K¨§[Ky9D#&V^),9?><X ° Ë ¥ Ë · Ê � ÑW#&� ¥ � � s %�+Z1v/@�;-�),-¡Ñ^Ò´Ú � Ï@Kô����)k�i'"#6'*),V^),5]'2�REI1<+5Ï4Ï Ð



a Ñ è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

EI1<9�9;1vP�EI+Z1<V ¥ Ê · Í � � s #6� ¥ � � s #&5�-n'2��)`#&�g1ª/<)�+*)0VÊ#6+Q0�K9Y1&'*)�'*�$#6'
9���V')( · Y � ��¥ �c� ��& jv� Ê å Í 9��;V')( å Y � �I¥ �

�*��5( ,)
¡ ��&R¥ �¢ ��&R¥ � � ��& jv� Ê ° Ê ¥ Ê � -Û-N-�µ& jª� Í � Í ¥ Í � -Û-Û- � �µ& jv� Ê å Í ° Ê ¥ Ê � -Û-Û-� Í ¥ Í � -Û-N- -

ö3÷,Ü Ý þ���ü�úÛ�Þ�Tþ��¬ýk������	�ü¾ú,þ
�¬ý
onp]qsr�t�uvtIwgryxLz�ßN}¸)J'S�Q�g)¼#kEIH(5� 0'*��1<5=#65�- ¥��Y§ j � �L��KsM�)¼�2#�>^'2�$#6'��ß��´k�"�U�$�±���$�$�U�]´��&� ¥�� �;E

3 �GÏyÑ�45�GÏCÑ 3 ¥T§ j � �L�!��¦ ¥�& ¥�� ¦ � �W��6 ¦Z� �I¥ � & � �I¥�� ��¦ � �à- � �(K]jv�
MO)��2#�>�'*�$#6'D�T���� 01<5]'2��58H�1&H��R��5n� ~�j � �L�!�?Es�Ë�;�� ,1<5]'2�;58H�1<H��S#6'S#&9;9L%g1<��5]'2� ¥��S§ �mK
Ùc+Z1<%g1<�*�?'2��1&55�(K�j4�Z��1ªPR�`'*�$#6'a'*��)^#&�_1ª/&)W-�)Jh$5��?'2��1&5¬1&E! 01<5]'2�;5@H(�;'B>¬�;5 ¥�� ����)0\@H(�;/6#&9�)05]'a'21���Á$1<+
#&9�9��Z),\8H�),5( ,),� ��¥ Ä ��X ¥ Ä § j � �L�JX$PR�?'2� 9���VÄ (5Y ¥ Ä � ¥�� X^9;��VÄ (ZY � ��¥ Ä �.�²� ��¥�� �JKRbB5Q1&'2��)0+YP.1<+*-(�,X��
���� ,1&58'*��58H�1<H(�Y#U' ¥�� �;E39;��V')(*',+ � �I¥ �¾�É� �I¥�� ��K
ÓDÔ�Õ$ÖO×�ØIpTxLzº¹ � #]�!bB5n)�Â�#6VW%�9;)o�(K¨§kP!)a��#ª/&)��*),)053'*�$#6'�)J/<)0+Z>n%g1<9;>@5�1<V^�Ú#69g�;�7 ,1&58'*��58H�1<H(����5n�
#&5�-3)0/<)0+Z>n+*#6'2�;1<5$#&9gEIH�5� 0'*��1<5(�D�T�;�� ,1<5]'2�;58H�1<H��R��5='*��),�;+�-�1<VW#&��5nj � �L�JK
� �I¥ �c�¶¦ ¥ ¦@���� 01<5]'2�;5@H(1<H��R��53�=K
� ���o®!1<5]'*��58H��;'B>¼���¸#aâ��ª�*�&â0%(+*1<%g),+i'B>_�¸bdE['BP!1REIH�5� J'2��1&5���� À ».�$j�� �É 01<��5( ,��-()¾��5�#R5�),�;e<�8�_1<+Z��1@1[-áãâ �I¥�� �7~Çj�1&E��Z1<V^)a%_1<�;5]' ¥�� X�'2��)05¬�T���R ,1&58'*��58H�1<H(�Y#U' ¥�� �;E�#&5�-31<5�9?>=�;EF»��;�� ,1<5]'*��58H�1<H��Y#6'
¥�� K
�  ª�ô� ��¥ �¾�³¯ ¥±° �;�ô 01<5]'2�;5@H(1<H��ô��5W�åä ² K�bdE ¥�� ���c5�1&'.#&5W��5]'2)0e<),+0X]'2��)05<W � ¥���� W � jYEI1<+c�*1&VW)W §�p #&5(- � ��¥ �¼�æW  01<��5( ,��-(),�¼PR�;'*�ä#n 01<5��i'"#&5]'`EIH�5� 0'*��1<5Ë�;5�#=5�)0��e<�8�g1<+*�(1[1@- ¥Æ§ áFâ ��¥�� �JKª.> � ����X������� 01<5]'2��58H�1&H��G#6' ¥�� KWbdE ¥�� �çW §r² X�9;��V ')( Ä ¯ ¥±° -�1@),�`5�1&'`)JÂ[�;�Z'��s��),5� 0)=�����`5�1&' ,1<5]'2�;58H�1<H��S#6'5W�K
� -���� ��¥ �c� ¥ ¶ & j

¥�& j �?E ¥ U�«j`#&5�-¡� � jª�¾�¬j<K¾����)05¬�T����5(1&'S ,1<5]'2�;58H�1<H��S#6' ¥�� �«j��*��5( ,)
9;��V')( ¹

¥ ¶ & j
¥�& j � 9���V')( ¹ ��¥%� jv�c��§ U�¬jD�É� � jv�)-

����),+Z)�#&+*)S'BP!14+Z)�#&�Z1<5��!EI1<+!#kEIH�5� J'2�;1<5�5�1&'!�_)0��5�em ,1<5]'2�;58H�1<H���#U' ¥�� KcÁs�;+*�Z',X[9;��V ')(*',+ � ��¥ �ô-�1@),�5�1&'R)JÂ[�;�Z'�K�d[)0 ,1<5(-�9;>&Xg�¬��#&�S#^9;��V^�;'!#6' ¥�� �(H('S9���V ')(*',+ � �I¥ � U�É� ��¥�� �JK
?.@vw�×¾wBA�tIuªt|wgr x�z;x«¼��ª»]»$�ª´ª«`� À »!�gj � � �&³2«Ê�"�U�$�|���$���U�]´^�&� ¥��G§ j�MèOL½$«J�T� � » �&�g�^�B»
�&³"«m�&â¿´ª�Ê�"�U�$�±���$�$�U�8´`�&� ¥�� M:é��*» �I¥�� � U�ÉÑ8T¾�I½$«J�3�7lm»Ë��´G�"�U�$�±���$�$�U�]´m�&� ¥�� M
����)�%�+*1@1&E�����1<�]/@��1<H(�REI+Z1<VlÙ¾+Z1<%_1&�*�;'*��1<55�[Kê§[K
����)��*)0'g® � j��!1&Es 01<5]'2�;5@H(1<H��REIH�5� 0'*��1<5n1<53j®~�� EI1<+ZV�#4 ,1<V^VGH('2#6'2�?/<)�#&9;e<),�(+2#mPR�;'*�ej<K



è8[Æë óôïªë_í|î�ëgê@ï@ê6ðYé¸ê&ëgìví±îIïvë�ð a j
?.@vw�×¾wBA�t�uvt|wgr xLz]¹ìK¸«J�s�D��j�� � �&�g��».��� � � ���@�:�J�±���U�(´fR¾���I½W� � j=�!~ �<M�¼��v»]»$�ª´ª«Y�ß��´
�"�U�$�±���$�$�U�]´m�&� °=§ j�T7�&�g�.»ä��´4�"�U�$�±���$�$�U�8´m�&� � �¤� �±° � § ��MÞOL½$«J�¡�I½$«f�"�U�D»$�ª´J���B«c���[�:�J�|���U�»fíS�D��j�� � ��´4�"�U�$�|���$���U�]´k�&� ° M
c.³"�ª� ��KF}�)0' �I¥ Ä �a�_)Ê#3�Z),\8H�),5( ,)�PR�;'*� ¥ Ä § j #65�-O9;��V Ä (ZY ¥ Ä � ° K�d[��5( ,)Ê� ���` ,1&58'*��58H�1<H(�
#6' ° XD9;��V Ä (ZY � �I¥ Ä �¬� � Kçd[��5( ,)» ���� 01<5]'2��58H�1&H��3#6' � XD9��;V Ä (5Y » � � ��¥ Ä �*�¬� » ��� ������),5� 0)»fíS� ��¥ Ä �c�î»ÈíS� �±° �JK¾���(���R ,1<V^%�9;)0'2)0�7'2��)�%�+Z1[16E K

v5w�ï*wzx ðLñg}ò�>|©��}�ó��ç}F�È�µ���X}«ôõ�uöz÷g}¬ðLñg}�øyó±}F�
bB53'*������%�#&+2#&e&+2#&%��:X�¯ °$À���° ~Ç���;�R#^ 09�1<�Z),-LX$�g1<H�5(-�),-3��5]'2)0+Z/6#&9±X °$À��D§ �=K
����)a��5]'*),+*V^),-(�Ú#6'*)Y/6#&9�H()Y'2�(),1<+Z),V��;�!'2�()¼�$#&�Z���!EI1<+!�*)0/&),+*#&9�)JÂ[���i'2)05� ,)¼'*��),1<+Z),V^����5=#65$#&9;>@�Z���,Ksbd'
���R#&e<#&��5=)0\@H(�;/6#&9�)05]'�'21f'2��)�1<+Z-�),+� 01<VW%(9�)0'*),5�)0�*�S1&Es�nK
ù�ú p8wB@vp@Ö xLzÀß�zû,rguªp>@6Ö�pà�FtIÕ(uªpýü`Õ$Ø�E¸p ù.ú p8w�@vp@Ö¤�èK¸«J�W�D�©¯ °$À���° � � ÍJ«ß� �"�U�$�|���$���U�]´
���[�:�J�|���U�3�&�g��þ��m³2«*�&â��$�@�^ÍJ«J³DÍJ«J��R!«"«J�^� �|° �D�&�g�a� ��� �NM�OL½$«J�=�I½$«J³2«�«zÃ<��´J�I´.Ü § ¯ °$À���° ´J�$�"½W�I½(�&�
� � Ü0�¾�rþ�M

ba

γ

c

����)S�Z'2#6'2)0VW)05]'!�;�ô 09�),#&+¾EI+*1<V '*��)Se<+2#&%(���� ,#&9$%�+*)0�*)058'2#6'2�;1<5LKu9S)0/]á
)0+Z'2�(),9�)0�*�0Xô�?'m5(),),-(�W#Q%�+*1@1&ER�*�;5� ,)Ê%��� J'2H�+Z),�G-�1¡5�1&'4%�+Z1ª/<)n#&5]>]á
'*����5�e(KÇ���()T�Z'2#6'2)0VW)058'����fPR+*1<5�e�EI1<+W+*#6'2�;1<5$#&9R58H�VG�g),+Z�,KÉÁ�1&+
)�Â�#6VW%�9;)&XL9;)0'�j ��£ ¥ß§�ÿ ¦7jÊÒ ¥ Òì§@¨W#&5�-�� �I¥ �Y� ¥ ¶ & §@K
����)05ß� � jv�a� & j�#&5�- � � §&�`� §n��H['k'*��),+Z)W�;�k5�1�¡ § j PR�?'2�
� � ¡g�¾�ÉÑ4�*�;5� ,).§G�$#&�R5�1^+2#U'2��1&5$#&9:�Z\8H$#&+*)`+*1@1&',K

c.³"�ª� ��K�M��;'*��1<H('D9�1<�Z�¼1&Ece<)05�),+*#&9��?'B>3�*H�%�%g1<�Z)^� �±° �DÒ²� ��� ��KÈd@'"#6+Z'2�;5�eÊPR�?'2�å¯ ° ¹ À�� ¹ ° � ¯ °�À���° X:P.)�*H� 0 ,)0�*�*�?/<)09;>= 01<5��Z'*+*H� J'R#m5�)0�Z'*),-=�*)0\8H�),5� 0)�1&E¸��5]'2)0+Z/6#&9;�g¯ ° Ä À�� Ä ° �ZH� "�='2�$#6'�� �±° Ä �!Ò�þ¬ÒÇ� ��� Ä �JK�D�k��5�'*��)Ê%(+*1@1&E�1&ERÙ¾+Z1<%_1&�*�;'*��1<5Z§@K�jªÑ[XF'*��)�¯ ° Ä À�� Ä ° �;�k1&5�)Ê1&E!'2��)^'BP!1¬�$#69;h$5]'2)0+Z/6#&9;��¯ ° Ä ·$¹ À � °#&5�-�¯ � À�� Ä ·$¹ ° PR��),+Z) � � �|° Ä ·$¹ � � Ä ·$¹ �Qlb§=���a'*��)WV^��-(%_1<�;5]'�1&E!'*��) � W & jv� �Z'k��5]'2)0+Z/6#&9±K�ª.>Ù¾+*1<%g1<�*�?'2�;1<5Z§[K ¿ '2��)aV^1<5�16'21<5��; D�Z),\8H�),5( ,),� �±° Ä �.#&5�- ��� Ä �ô�_1&'*�n ,1<5]/<)0+*e<)�'21f#4 01<VWV^1<5�%g1<�;58'ÜUKyd@��5� 0)m�T�;�� ,1<5]'2�;58H�1<H��0X
9;��VÄ (ZY � �|° Ä �¾�N� � 9��;VÄ (5Y ° Ä �c�N� � Ü,�¾��� � 9���VÄ (5Y � Ä �ô� 9��;VÄ (5Y � ��� Ä �)-ª.>nÙ¾+*1&%_1<�Z�;'*��1<5Z§[K]j�� � §[K]j��8�JX$� �±° Ä ��Ò�þTÒÇ� ��� Ä �!��V^%�9��;),�

9���VÄ (5Y � �±° Ä �7Ò�þ¬Ò 9���VÄ (5Y � ��� Ä ���tY)05� ,)6X�þn�É� � Ü,��K

ÓDÔ�Õ$Ö�×sØIpTxLz�ß � #<�ôMO)¼#&e]#&�;5��*��1ªPÇ'2��)a)�Â[���Z'*),5� 0)a1&E¸'2��)�W_'2�n+Z1[1&'!1&E�#m%g1<�*�?'2�;/&)¼+*),#&9:58H�Vm�_)0+
° ÏyÑ[XàW §�p K�ª.>�¥sÂ�#6VW%�9;)o�(K¨§[X8'2��)Y%_1<9?>@5�1<V^�Ú#&91¡ �I¥ �c� ¥ Ä &T° ���ô ,1<5]'*��58H�1<H��!��5W�nK�M�)Yh�5�-¡ � Ñ<�¾� &D°�� Ñf#&5�-3�8>ýª!),+Z5�1<H�9;9���� �7�;5�),\8H$#&9;�;'B>

¡ � j � ° �c� � j � ° � Ä & ° =òj �É� W & jª� ° =òj�ÏCÑX-



a § è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

����),1<+Z),V��(K ç �*�(1vPR�R'2��#6'�¡¡��#&�S#f+Z1[16'R��5�'2�()`�;5]'2),+i/6#&9 � Ñ À j � ° �JK
� ���Ê�º%g1<9?>[5(1<VW��#&9u¡�1&Em1@-�-C-�)0e<+*)0)¬PR�;'2�C+Z)�#&9D ,1@)"Î^ ,�;),5]'2�n�$#&�n#�+Z)�#&9��0),+Z1�K³9Y#&VW)09;>&XS�]>¥�Â(#&V^%�9;)o�(KÆ�(X&�?E�'2��).9�),#&-���5(eD ,1@)"Î^ 0��),5]' ° Ê 1&Eb¡4�;�s%g1<�*�?'2�;/&)&X 9���V')( · Y ¡ ��¥ �c� & sÌ#65�-�9;��V')(5Y ¡ �I¥ �c�� sÉKtY),5( ,)�'2�(),+*)�#&+*) ° #&5(- � PR�?'2� °å� � #&5�-�¡ �±° � � Ñ � ¡ ��� ��K¬����),+Z)0EI1<+Z)&X�'*��),+Z)=���G#
Ü §ß�±°$À�� �!�*H( "�Q'2��#6'u¡ � Ü0�¾�ÉÑ(K
����),+Z)m#&+Z)a%_1&9;>@5�1<V^�Ú#&9;�!1&E�)0/&),5Q-�),e<+Z),)`�$#�/@��5�ef5�1f+*),#&9��,)0+*1<�0KôÁ�1&+�)JÂ(#&V^%�9�)`� ��¥ �c� ¥ ¶ Ë � j<K
v5w�ï:w�ï 	$ø�|*����|Z÷gø�÷g��
f÷f|�������ø�|g�;ø©|	Lø����g�������Z}o�X��� ðLñg}ìðLñg}�ø�ó±}F�

���.ø©÷���� �������ì÷f� �u|g��� ��|f�z�«÷f�
®!1<5]'2��58H�1&H��!EIH�5� J'2�;1<5��!1&5� ,1<V^%$#& J'!-(1<VÊ#6��5��ô�$#�/<)¼�Z%_)0 ,��#&9_%(+*1<%g),+i'2��)0�!1&E�EIH(5�-$#&V^),5]'"#69_�Z��e<5��?h(á
 �#&5� 0)&KcÁ$1<+¾�;5��Z'2#&5� ,)6X]'2��)�'2�(),1<+Z),V #&�g1<H('cVW#UÂ[��VmH�VÐ#&5(-WV^��5��;VGH�V e<H$#6+2#&5]'2)0),�c'2��)R)�Â(�;�Z'*),5� 0)
1&Es�Z1<9�H['2��1&5�����5=VW#&5]>=)JÂ@'*+*),VW#&9�%�+Z1<��9;),V^�,Kª!)0EI1<+Z)aP!)� �#65Q�i'"#&+i'SP.)�5�),)0-¡�Z1<VW)¼'*1<%g1<9�1<e&�� �#69_5�16'2��1&5�� AC ,9�1&�*),-3#&5(-Q 01<VW%�#& 0'R�Z)0'2�0K
onp]qsr�t�uvtIwgryxLz��É� �ZH����*)J'��¤~Ç�É1<+¸� ~ÇÈ��;�F ,#&9�9;),-��Jâ��ª´ª«*�¾�;E(EI1&+F)J/<)0+Z>` ,1<5]/&),+*e&),5]'¾�*)0\8H�),5� 0)
�±° Ä ��1&Es),9�)0VW)05]'2�S1&E��kX ° Ä § �mX$'2��)`9��;VW�?'71&E �±° Ä ��#&9;�*1^�_)09�1<5(e<��'21Ê�kK7����)`),V^%('B>3�*)J'D�;�Y#69��*1 ,9�1&�*),-:K
¥�Â(#&V^%�9;),�REI1<+R ,9�1&�*),-¡�*H����Z)0'*�¼��5Q��#&+*)�'2�()m ,9;1<�*)0-¡�;58'*),+i/&#69��.¯ °$À���° X �µ& s À���° X�¯ °$À,� sC�JXg#&5(-T�
�;'2�Z),9?E Ks�����;��EI1<9�9;1vPR��EI+Z1<V²'*��)RE|#& 0'¾'*�$#6'cEI1<+¾)0/&),+i>W 01<5]/<)0+*e<)058'!�*)0\@H(),5� 0) �I¥ Ä ��PR�;'*� ° Ò ¥ Ä Ò � X° Ò�9;��V ¥ Ä Ò � K7����)`1<%g),5¡�;5]'2),+i/6#&9 �±°$À�� �R#&5�-Q'*��)`�$#&9;EÚád ,9;1<�*)0-3�;5]'2),+i/6#&9 �±°$À���° #&+*)`5�1&'S 09�1<�Z),-LX�*��5( ,)a'2��)��Z),\8H�),5( ,) ¥ Ä � °g�É���©&�° �QlJWä 01<5]/<)0+*e<)0�Y'21 ° U§��±°$À���° K¥�Â(#&V^%�9;),�¼EI1<+¼ 09�1<�Z),-Ë�*H(���*)J'2�`��5äÈ�#&+*)4��#&9;EÚád%�9Ú#&5(),�k£�� § È ¦Z/R)��= ° ¨8X�£�� § È ¦�bBV��TÒ
° ¨8X °�§ �=X7 ,9;1<�*)0-Æ-��;�* ,�n£�� § È ¦¼¦ � & � � ¦�ÒÇÏ8¨8X!� �ä§ ÈÊX©ÏÆÏ Ñ(X7#65�- '*��)3H�5��;'^ 0��+* 09�)d�¹c� £�� § È�¦$¦ �a¦6�«j&¨]K
��p@ÖOÕ�@m� x�z;xÉbdEÈ� ~ �Ì�;�f ,9�1&�*),-y#&5�-�"¶� �*H�%Z� )JÂ[���i'2�W��5 � '*��),5�" § � #&5�-Æ�(),5� 0)"Ë��VÊ#vÂ:�^K
Á�1&+,X��]>�'*��)�%�+*1<%g),+i'2�;),�R1&EF'2��)��*H(%�+*)0VGH�V3X�EI1<+�)0/&),+Z>ej�lnWT'2��)0+*)`)JÂ[���i'2� ¥ Ä § � �*H( "�Q'2��#6'" & jW � ¥ Ä Ò�"�-
�������.��V^%�9��;),�cÑ � " &¡¥ Ä � jmlnWQPR�(�� "���Z��1ªPR�7'2�$#6' ¥ Ä '2),5(-��!'21#".Kud[�;5� ,)��²�;�. 09�1<�Z),-LX$" § �WK%ôp@Ö ÖOÕ�xLz�� � #]�ýOL½$«��@�$���U��� � Å �$��� «Jâ¯à^�^�&�$à��Jâ��ª´ª«*�f´ª«J��´`��´G�Jâ��ª´ª«*� M
� ���ýOL½$«����$� «J³2´ª«"�J�|���U��� �k�&�$àR�0�&�4��â¯à=� �G�Jâ��ª´ª«*�4´ª«J�I´���´4�Jâ��ª´ª«*� M
c!³2�ª� ��K � #]�cbd'��*HXÎ^ 0),��'214%�+Z1ª/<)¼'2�()¼�Z'2#6'2)0VW)058'!EI1<+!'BP.14 ,9�1&�*),-=�Z)0'*���¤#&5�-nµÊX['2��)¼e&),5�)0+2#&9_ �#&�Z)
���¾�]>4��5(-�H� 0'*��1<5:K�d[H�%(%_1<�Z) �I¥ Ä �s�;�c#a ,1<5]/<)0+*e<)05]'.'*1 ¥ �*)0\@H(),5� 0)YPR�;'*� ¥ Ä § �'&�µÊKc�7'c9�)�#6�Z'c1<5�)
1&E:'*��)Ye&�;/<)05W�Z)0'*�,X(�*#�>f�mX8 ,1<5]'2#&��5��ô��5[h$5��;'*),9?>GVW#&5]>4),9;),V^),5]'2� ¥ Ä)( EI1<+ZVW�;5�e�#`�ZH����Z),\8H�),5( ,)&K©ª.>Ùc+Z1<%g1<�*�?'2��1&5Z§[K a � §[K a � ��¥ Ä · Ë �D#&9;�*1= ,1&58/&),+Ze<),�a'21 ¥ K.d[�;5� ,)m� ���D 09�1<�Z),- ¥ß§ �kX�#&5�-¬V^1<+*)01ª/<),+
¥T§ �*&¡µWK



è8[Æë óôïªë_í|î�ëgê@ï@ê6ðYé¸ê&ëgìví±îIïvë�ð a �
� ���ô�y�0�&�4��â¯à,+¶16E��Z)0'*�����.-ZH��i'S#G�*)J'R1&EF�*)0'*�,K¾M�)a-�)0h$5()�'*��)4�@�$���U�W#65�-�'2��)4���$�B«J³2´ª«"�J�±���U�f1&E/+
#&� 0 + �¿�	£ ¥ ¦n4(� § + � ¥¡§ �k¨ À1 + �¿�	£ ¥ ¦ 3 � § + � ¥¡§ �k¨>-
bdE�'*��)aE|#&V^��9;>#+��;�7h$5��;'*)&X��*#�>2+ �	£v� ¹ À -Û-Û- À � Ä ¨kP.)�PR+*�;'*)0 + � Ä0Ë�Ì ¹ � Ë �Ç� ¹ &n� ¶ &èÂ�Â�Â)&Q� Ä -
bdE�'2��)SE|#&V^��9;>3+ �;�.�;5�-�)�Â()0-=�]>W'*��)D%g1<�*�?'2�?/<)D�;5]'2),e&),+*�544� p 1<+!#&5=#&+Z���;'*+2#&+i>f�*)0'!4�X6+ �	£v�873¦":9�W;4$¨kP.)�PR+*�;'*) 1 +²� 17=<�> �?7�-
bdE ¥ Ä §A@ 7 �87� ,1&58/&),+Ze<),�a'21 ¥ X:'2�(),5 ¥ Ä § �?7�EI1<+S)0/&),+Z>B".Kgd[��5� 0)m�87=���S ,9�1&�*),-:X ¥ § �?7�EI1<+
)0/&),+Z>C"ôKutY)05� ,) ¥T§D@ 7 �87�K
o=p8qsrFtIuvtIwgryxLzFEÇ� �ZH����*)J'3G ~ È����S �#&9;9�)0- �"�U�D»(�@�J�¸�;E¾)J/<)0+Z>T�Z),\8H�)05� ,) � � Ä �R1&Ec),9;),V^),5]'2�Y1&EG��$#6�R#^�ZH����*)0\8H�),5� 0)G ,1&58/&),+Ze<��5�ef'21f�Z1<VW)�%g1<��5]',�^1&E�G K
����)¼5�)�Â@'R%�+*1<%g1<�Z�;'2�;1<5Êe&�;/<)0��#m5��; ,)¼ 0+*�?'2),+Z��1<5^EI1<+! 01<V^%$#& 0'*5�),�Z����5Ê��#&5(-3ÈÊK¾bd'7���!#&9��Z1m'2+ZH�)¼�;5
� Ä #&5�-QÈ Ä ��H('S5�1&'R�;5n��5(h$5(�;'Zád-���V^),5(�*��1&5$#&9��*%$#6 ,),�0K
?.@vw�×¾wBA�t�uvt|wgr xLzHEJIÐ´J��ÍJ´ª«J�:G ~ÉÈÿ��´4�"�U�D»(�@�J�ô� �k�&�g�=�U�$â¯àW� �a���ô��´mÍJ�U�@�g�@«*���&�g�n�Jâ��ª´ª«*� M
����)c ,9;1<�*)0-`h$5(�;'2)¾�;5]'2),+i/6#&9��u¯ °$À���° ���� 01<VW%�#& 0',KF���()ô 09�1<�Z),-`-����Z c#&5�-�'2��)¾H(5��;'¸ 0��+* 09�)¾#6+*)c ,1<V^%$#& J'�K
�D9;98h�5��;'*)!H�5��;1<5���1&E$'2��)0�*)7�Z)0'*�c#&+*). ,1<V^%$#& J'�Ks���()7�$#&9?EÚáB9��;5�),�F#&5(-G�$#&9?EÚáB%�9�#&5�),�F#&+Z)75�1&'s ,1<V^%$#& J'�Kc.³"�ª� ��K8d@H�%�%g1<�*)Sh$+*�i'.'*�$#6'!G ���c ,9;1<�*)0-�#&5(-Ê�g1<H�5�-�)0-�#&5(-W'2��#6' � � Ä �¾���ô#��*)0\@H(),5� 0)a1&EL)09�),V^),5]'*�1&E:G K�d[��5� 0)3G�#65�-='2��)0+*)0EI1&+*) � � Ä �.�����g1<H�5(-�),-Sª!1<9���#&5�1LK8MO)0��)0+*�Z'*+2#=Mm��V^%�9��;),�.'*�$#6' � � Ä �!��#&�S# ,1<5]/&),+*e&),5]'7'21k�*1<V^)S%_1<�;5]'!�k�*H����Z),\8H�)05� ,)6K:d[�;5� ,)8G ���ô ,9;1<�*)0-LXN� § G KutS),5� 0)&X$G ���ô ,1<V^%$#& J'�K®!1<5]/<)0+*�*)09;>&X��*H�%(%_1<�Z)^h�+*�Z'`'2��#6'OG ����5�1&'` 09�1<�Z),-LKW����),5O'*��),+Z)W)�Â[���Z'*�m#n ,1&58/&),+Ze<),5]'m'*1Q�Z1<V^)�3�Z),\8H�)05� ,) � � Ä �D1&E!)09�)0VW)058'*�a1&E!G PR�?'2�D� U§ G K�tS1ªP!)J/<),+0X�)J/<)0+Z>Ë�*H(���*)0\@H(),5� 0)�1&E � � Ä �¼#&9��Z1 ,1<5]/&),+*e&),�Y'*1P� U§ G KytS),5� 0)&XQG��;��5�1&'R ,1&VW%$#6 0'�Kd[H�%�%g1<�Z)�5�1ªPº'*�$#6'RG �;�n5�1&'3�_1&H�5�-�)0-LK�����)05É'2�(),+*)ä)JÂ[�;�Z'2�Q#ß�*),\8H�)05� ,) � � Ä �=�;5SG PR�;'*�
¦ � Ä ¦>= WsK¾���(���R�*)0\@H(),5� 0)m�$#&�R5�1^ ,1&58/&),+Ze<),5]'Y�*H����Z),\8H�)05� ,)6��G �;��5�1&'S ,1&VW%$#6 0'�K

%ôp@Ö Ö�ÕOxLz�T � #<�ýOL½$«`�@�$���U��� � Å �$���B«Jâ¯àW�^�&�$à��"�U�D»(�@�J��´ª«J�I´`��´4�"�U�D»(�@�J�ÄM
� ���ýOL½$«����$�B«J³"´ª«"�J�|���U��� �k�&�Ë�&³0Í,���|³Z�&³JàS�0�&�4��â¯à�� �G�"�U�D»(�@�J�¾´ª«J��´���´4�"�U�D»(�@�J�ÄM
�  ��ÞOL½$«����$�B«J³2´ª«"�J�±���U���VUCG � �k�3�Jâ��ª´ª«*�f´ª«J�¸���&�g�=�n�"�U�D»(�@�J�¾´ª«J�.G ��´4�"�U�D»(�@�J��M
c.³"�ª� ��K(�D9�9:�Z'"#U'2),V^),5]'*�D#&+Z)a��V^VW)0-��Ú#U'2)YEI+Z1<V�'*��)`Ù¾+*1<%g1<�*�?'2�;1<55�(K a #&5�-Q}¸)0VWVW#��(K æ K



a � è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

?.@vw�×¾wBA�tIuªt|wgr x�z�Wòé��Y� ��´4�"�U�$�|���$���U�]´m�&�g�XG ��´G�"�U�D»(�@�J�ô�I½$«J�=� � GË����´G�"�U�D»(�@�J��M
c!³2�ª� ��K$}�)J' � � �I¥ Ä �*�7�g)`#&5]>=�*)0\@H(),5� 0)m��5Q� � GË�JK�d[�;5� ,) ��¥ Ä �!���S#4�*)0\8H�),5� 0)m�;5n'*��)� ,1<V^%$#& J'S�*)0'G X$�8>n-()0h$5��?'2�;1<5LX$�;'R��#&�D#4�ZH����*)0\8H�),5� 0) �I¥ Ä ( �7 ,1<5]/&),+*e&��5�ef'21 ¥¬§ G K:d@��5� 0)m�¬���R 01<5]'2��58H�1&H��,X
� � ��¥ Ä)( �! ,1<5]/<)0+*e<)0�Y'*1Ê� �I¥ � § � � GË�JKutY)05� ,)6X_� � GË�7���� 01<V^%$#& 0',K
ù�ú p@w�@vp@Ö x�z|{6Y; ù.ú p8w�@vp@Ö wQZ,[²p[tIp>@JA0u�@vÕ]\OÕ$^¾w E�u2_ Õ[Ô¸t±ÖeEFÖ Õ$rã�`_ t|r�t|ÖeE�Öå��KF«J�G ÍJ«¬� ÍJ�U�@�g�@«*� �&�g�Æ�Jâ��ª´ª«*�O´J��ÍJ´ª«J�Ê� �Ê� �&�g�ä�D�aG � � �y�"�U�$�±���$�$�U�]´m���@�:�J�±���U�BM³c.�[�b �¿�N�*H�%' <�c � �I¥ �`�&�g� � �¿� ��5(E' <�c � �I¥ �NMOL½$«J�n� ��´kÍJ�U�@�g�@«*�JT.�&�g�W��½$«J³2«4«zÃ<��´J�¸»$�U���$��´�¡ À ¢ § G R¾���I½W� � ¡g�c�Jb �&�g�m� � ¢&�¾� � M
bB5 16'2��)0+GP!1<+Z-��,�=�� 01<5]'2�;5@H(1<H��4EIH�5� J'2��1&5�1<5 #Ë 01<V^%$#& 0'G�*)0'W#6'Z'"#&�;5��G�?'2�GVW#UÂ[��VGH(V #&5(- �?'2�
VW�;5���VGH(VQKc!³2�ª� ��K$����)k��VW#&e<)`� � GË�71&Es'*��)k 01<V^%$#& 0'S�Z)0'?G ���R ,1&VW%$#6 0'����;5�%$#&+i'2�� 0H�9Ú#6+R� � GË�7�;�Y�g1<H�5�-(),-LKtY),5( ,)&XR�g1&'2�`b #&5�- � #6+*)Qh�5��;'*)Q+Z)�#&9S58H�VG�g),+*�0Kòd[�;5� ,)T� � GË�f���^ ,9;1<�*)0-LXdb § � � GË�f�]>/S)0VÊ#&+z0©�[K¨�(KitY),5( ,)¼'2�(),+*)Y)JÂ[���i'i¡ § Gº�*H� "��'*�$#6'�� � ¡g�c�eb²Kc����)¼�2#6VW)D#&+*e<H(VW)058'ôP.1<+Q08�7EI1<+� K
?.@vw�×¾wBA�tIuªt|wgr x�z|{�{�¼��ª»]»$�ª´ª«m��½(�&�¾�D�fG � g ��´G�¡�"�U�$�|���$�$�U�8´mÍ,� h�«"�J�|��ã&«`�^�J»]»g���@©3� �k�Q�"�U�%�
»(�@�J�c´ª«J��G �U�$� �W��½$«a´ª«J�ig²�¤� � GË�7~��SM�OL½$«J�T��½$«k���$ã&«J³"´ª«a�^�J»]»g���@©4� ·$¹ �fg � G �@« Å �:«*�
Í,à

� ·$¹ � � ��¥ �*�¾� ¥¸À ¥¬§ G
��´k�3�"�U�$�±���$�$�U�]´c���[�:�J�|���U�BM
c!³2�ª� ��K�d[H(%�%_1&�*) �kj Ä �T���Ë#��*)0\@H(),5� 0)y��5lg  ,1<5]/<)0+*e<�;5�e�'*1 j § gWK MO)�PR��9;9G�*�(1vP '*�$#6'
�¸·$¹ �kj Ä � & �Ä (5Y �¸·$¹ �kj �JK�d[)0' ¥ Ä �¿����·$¹ �kj Ä �4#&5�-:K d[��5( ,) �I¥ Ä �4�;�Ê#Ë�*)0\8H�),5� 0)T��5(�*��-()Q#Ë ,1&Vfá%$#& 0'Y�*)J'mG �?'R�$#&�Y�*H����Z),\8H�)05� ,) ��¥ Ä ( �7 01<5]/<),+Ze<��5(eÊ'21^�*1<V^)`%_1<�;5]'Y9;��V^�;'!%_1<�;5]' ¥��¼§ G K5d[�;5� ,)
�¬�;�� ,1<5]'*��58H�1<H��0X

9;��VË (5Y � �I¥ Ä ( �¾�N� ��¥�� �)-n 5 '*��)�1&'*��),+m�$#&5�- �oj Ä ( �k 01<5]/<),+Ze<),�4'*1 j KetS),5� 0) ¥�� � � ·$¹ �oj ���8>ä'2�()=H�5���\8H�)05�),�Z�f1&E�'2��)
9���V^�;'f16E �kj Ä ( �JKN�����;���*�(1vPR��'*�$#6'=�¸·$¹ �kj �^�;�W'*��)T1<5�9?>ß9��;VW�?'f%_1<�;5]'�1&E ��¥ Ä ���D'2��)0+*)JEI1<+*) ��¥ Ä � ,1<5]/<)0+*e<)0�Y'*1 ¥ K

��p@ÖOÕ�@m� x�zº¹VtS),+*)m���Y#&5¬#&%�%(9��� ,#6'2�;1<5n1&E¾'2�()G#&�g1ª/<)G%�+Z1<%g1<�*�?'2��1&5LK�d[��5� 0)k'*��)G%g1vP.),+YEIH�5� 0'*��1<5¡ �I¥ �k� ¥ Ä X�W §rp Xs���k ,1<5]'*��58H�1<H��m#&5�- �(�p-Z), J'2�?/<)Ê1&5O'2��)W ,1<V^%$#& J'G�Z)0'Þ¯ Ñ À"° ¶ ° X °�§ �^å�Xs'2��)
��5]/<)0+*�*)QEIH�5� 0'*��1<5�¢ �oj �n� qr j ���W ,1<5]'*��58H�1<H��W1<5V¯ Ñ À"°b° KÉ�F1<e<)0'*��),+WPR�;'2�yÙc+Z1<%g1<�*�?'2��1&55�(Ks�ËP.)
1<�('"#6��5

9��;VÄ (5Y ¥ ÍÄ �ut!9;��VÄ (ZY ¥ Ä=v Í À EI1<+ Ð §õÿ -



è8[Æë óôïªë_í|î�ëgê@ï@ê6ðYé¸ê&ëgìví±îIïvë�ð a&ç
o=p8qsrFtIuvtIwgryxLz�TÉ� EIH�5� J'2�;1<5ä�D�:j � �ÿ���¼ ,#&9�9;),- �@�$� ���U³��4â¯à¡�"�U�$�±���$�$�U�8´Y�?EôEI1&+D)0/&),+i>��nÏ Ñ
'2��)0+*)�)JÂ[�;�Z'2�Y#��mÏCÑ4�*H( "�Q'2��#6'REI1<+R#&9�9 ¥¸À*¥ ½ § jÌ¦ ¥�&O¥ ½ ¦ � �k��V^%�9��;),�k¦Z� �I¥ � & � ��¥ ½ ��¦ � �@K
}�)0'ôH��c ,1<5(�*��-(),+¾'2��)R-��]¸:)0+*)05� ,)0�.�g)0'BP.),)05Ê'2��)R 01<5� ,)0%('2�ô1&E: ,1<5]'2�;58H��;'B>f#65�-fH�5��;EI1&+*V  01<5]'2�;5@H(�;'B><K
Ás��+Z�Z',XgH(5��;EI1<+ZV� ,1<5]'*��58H��;'B>3�;�D#^%�+*1<%g),+i'B>31&Ec#WEIH�5( 0'2�;1<5¡1&5T#Ê�Z)0'�XgPR��),+Z)�#&�D ,1<5]'2�;58H��;'B>n ,#&5T�g)
-�)0h�5�),-3��5n#G�Z��5�e<9;)¼%g1<��5]'�Ks��1^#&�z0WPR��)J'2��)0+S1&+75�1&'S#Ge<�?/<)05nEIH(5� 0'*��1<5=�;�7H�5��?EI1<+*V^9;>^ ,1&58'*��58H�1<H(�
#6'D#Ê ,)0+Z'"#6��5T%g1<��5]'Y���SVW),#&5��;5�e<9�)0�*�0Kgd[)0 ,1<5(-LX:�?Eô�ä�;�D ,1&58'*��58H�1<H(�D1<5xw X_'2�(),5T�?'D�;�Y%g1<�*�Z����9;)k'*1
h$5�-LX_EI1<+D),#& "���=Ï¤Ñ�#&5(-TEI1<+¼)�#6 "�¬%_1<�;5]'©¡�X�#W5@H(VG�_)0+È��Ï¤ÑÊ�$#�/@��5(e�'2��)G%(+*1<%g),+i'B>¡�Z%_)0 ,�;h�),-
��5zy¼)Jh$5��;'*��1<55�[K ç K������;�È�Ê-�)0%_)05�-��`1<5�Ë�&�g�G1<5ý¡�KkbdE��O�;�,X���1ªP.)0/<)0+,XFH�5��?EI1<+*V^9;>3 ,1&58'*��58H�1<H(�
1<5Bw�Xg'2��)05ä�?'¼�;�D%g1<�*�Z����9;)&X_EI1&+D)�#6 "�e��Ï¤ÑÊ'21Êh�5�-y�U�:«���Ï ÑWPR���� "�¬PR�;9�9¸-�1�EI1<+D#&9�9F%_1&�*�*�;��9�)
%_1&��5]'2�i¡Q1&E.w�K¥�/[�;-�),5]'*9;><X$)J/<)0+Z>nH�5��?EI1<+*V^9;>^ 01<5]'2��58H�1&H���EIH�5� 0'*��1<5n�;�� ,1<5]'2�;58H�1<H��0K.���$#U'�'2��)a'BP.1W 01<5� ,)0%('2�Y#&+Z)
),\8H��?/&#69�),5]'R1<53 ,1&VW%$#6 0'R�*)J'REI1<9�9;1vPR�.EI+*1<V�'*��)�5�)JÂ@'S%�+Z1<%_1&�*�;'*��1<5:K

?.@vw�×¾wBA�t�uvt|wgr xLz±{8�¬K¸«J���D�;G � � ÍJ«Ê�ä�"�U�$�|���$���U�]´S���[�:�J�|���U�Æ�U� ���"�U�D»(�@�J�7´ª«J�{G ~¶��MOL½$«J�n� ��´��@�$� ���U³��4â¯àn�"�U�$�|���$�$�U�8´G�U�'GåM
c.³"�ª� ��K�d[H�%�%g1<�*)n'21¬'*��)= ,1<5]'*+2#&+i> '2�$#U'��y�;�45�1&'fH�5��?EI1<+*V^9;>ä 01<5]'2��58H�1&H��,Kß����)05 '*��),+Z)Q)�Â(�;�Z'*�� � Ï Ñ=PR�;'*��1<H('`VW#6'2 "�(��5�eS�¡Ï Ñ(��EI1<+�)0/<)0+Z>ä%g1<�*�?'2�;/&)f��5]'2)0e<),+�W §;p '2��)0+*)Ê)�Â[���Z'*�m#n%$#&�;+�1&E
%_1&��5]'2� ¥ Ä À�¥ ½Ä PR�;'*�Ç¦ ¥ Ä & ¥ ½Ä ¦ � jmlnW ��H('3¦i� �I¥ Ä � & � ��¥ ½Ä ��¦F=æ� � KÞª.>Ë'2��)W ,1<V^%$#& J'25�)0�*�k1&EG X �I¥ Ä �7�$#6�¼#f�*H����Z),\8H�)05� ,)f ,1&58/&),+Ze<��5�e^'21^�*1<V^)`%_1<�;5]'d| § G K5d[��5( ,)n¦ ¥ Ä & ¥ ½Ä ¦ � j�lnWsX$'2�()�*)0\@H(),5� 0) �I¥ ½Ä ��#&9��Z1f ,1<5]/<)0+*e<)0�S'*1P|(K�tY)05� ,)

9;��VË (5Y � �I¥ Ä)( �c�N� � |8���Ì9��;VË (ZY � ��¥ ½Ä)( �
PR���� "�3 ,1&58'*+2#&-(�� 0'*�4¦i� �I¥ Ä � & � ��¥ ½Ä ��¦>=�� � EI1<+R#&9�9 WsK
ÓDÔ�Õ$Ö�×sØIpTxLz���M�)Te<�;/&)¬#&5C)�Â�#6VW%�9;)¡1&E`#  01<5]'2�;5@H(1<H��
�_1&H�5�-�)0-ÆEIH�5� J'2��1&5��Ç1<5 '2��)Q��5]'2)0+Z/6#&9�¯ Ñ À jv�f5(1&'Ê�g),�;5�e
H�5��?EI1<+*V^9;>4 01<5]'2�;5@H(1<H��,K�M�)¼-�)Jh$5�)`�3'*1G�g)D%��; ,)0PR�;�*)¼9;��5[á
)�#&+0KcÁ$1<+,X�9;)0' ��¥ Ä �!�g)a�Z'*+*�� J'29?>���5( ,+*),#&�*�;5�e4�*)0\8H�),5� 0)kPR�?'2�¥ ¹ ��Ñ(X ¥ ¶ �k§bl1�(Xs#&5�- 9;��V ¥ Ä ���ZH�% ¥ Ä �qj<KCy¼)Jh$5�)
� �I¥ ¶ Ä ·$¹ �c�ÉÑD#65�-^� �I¥ ¶ Ä �c� ¥ ¶ Ä EI1<+�#&9;98%_1<�Z�;'*�;/<)ô��5]'*),e<)0+*�W §�p K
�������SEIH�5� J'2��1&5¬�ä�;�Y5(1&'DH(5��;EI1<+ZVW9?>= ,1&58'*��58H�1<H(�,KSbB5�-�),)0-LX
9�)J':��� ¹¶ K¾�F1W)J/<)0+Z>��GÏCÑ4 "��1@1<�*)ÈW §�p �ZH� "�Q'*�$#6'

¥ ¶ Ä å ¹ & ¥ ¶ Ä � ��-
����),5

¦Z� ��¥ ¶ Ä å ¹ � & � �I¥ ¶ Ä ��¦6� ¥ ¶ Ä Ï j§ -
�������R�Z��1ªPR�S'*�$#6'Y�T����5�16'YH(5��;EI1<+ZVW9?>^ ,1<5]'2�;58H�1<H��0K

1

1
x x x x1 432



a&æ è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

o3t�AÛI<wgr_uvt|r7EFtIuªt|p8A
bdE ¥ �;��#3%g1<��5]'`��5¬'*��)W-(1<VÊ#6��5¬1&E7#nEIH�5( 0'2�;1<5O� #6'�PR���; "� ������5�16'k 01<5]'2�;5@H(1<H��,X¸P.)Ê�2#�>������
�&��´ª�"�U�$�±���$�$�U�8´!#6' ¥ 1&+R�¡�$#&�R#n�&��´ª�"�U�$�|���$�[���|à¼#U' ¥ Kcbd'����7 0H��Z'*1<VW#&+Z>W'214-��?/[�;-�)D-(���* 01<5]'2�;5@H(�;'2�;),�
��5]'214'BP.1^'B>@%g),�,K
onp]qsr�t�uvtIwgryxLz�WN}¸)J'^�D� �|°$À�� �4� � �g)�#¡EIH�5� J'2�;1<5OPR���; "�����G-��;�* 01<5]'2��58H�1&H��4#6'G#T%_1<�;5]' ¥�� K
bdEô'*��)41<5�)�áB�Z��-�)0-¬9���V^�;'*�Y9;��V ')(*',+ å � � ��¥ �D#&5�-¬9;��V ')(*',+ · � � ��¥ �D)JÂ[���i'�X:'*��),5��O�;�¼�2#&�;-T'21=�$#�/&)W#´J���D»gâ�«�-����Z ,1<5]'*��58H��;'B>�1<+m#¡-����Z ,1<5]'*��58H��;'B>ä1&E�'*��) Å ³2´J�8}U���g�&K n '*��),+iPR���*)W'2��)�-(���* 01<5]'2�;5@H(�;'B>ä���
�2#&�;-n'*1f�_)�1&EF'2��)G´ª«"�"�U�g�~}U���g�&K
ÓDÔ�Õ$ÖO×�ØIpTxLzFE � #]�4� �I¥ �^� �Z��e<5 �I¥ �G���m ,1<5]'2�;58H�1<H��f1<5 ����£UÑ[¨Q�*�;5� ,)n�;'G���49�1@ �#69�9;>Ë 01<5��i'"#&5]'�KÁQ1<+*)01ª/<),+0XL� � Ñ � Ñ]�c�ìjk#&5�-¡� � Ñ & Ñ]�c� & j<K�tY),5( ,)&Xg�*�;e<5 ��¥ �R��#&�S#^�Z��V^%�9�)a-��;�* 01<5]'2��58H��?'B>n#6'
¥�� �	Ñ(K � ���8y¼)Jh$5�)f� ��¥ ���²ÑÊ�?E ¥ ���Y+2#6'*��1<5$#69�X�#&5�-¬� �I¥ ���·jk�;E ¥ �;�D��+Z+2#6'*��1<5�#&9�K�����)05ä���$#&�
#3-��;�* 01<5]'2��58H��?'B>T1&E.'2��)f�Z), ,1&5�-$08��5(-O#6'`)J/<),+i>ä%_1<�;5]' ¥ �*�;5� ,)^5�)0�;'2�(),+k� �I¥�� Ñ]�¼5�1<+k� ��¥Þ& Ñ]�
)JÂ[���i'2�,K
�  ª��y¼)Jh$5�)

� �I¥ �c��� �Z��5 ¹' À �?E ¥ U��Ñ(�Ñ À �?E ¥ ��ÑX-
®!1<5��*�;-�),+�'*��)a'BP!1^�*)0\@H(),5� 0),�

¥ Ä �
j� ¶ � W�� #&5�- j Ä � jW�� À

����),5��g1&'2�O�*),\8H�)05� ,)0� �I¥ Ä �k#&5�- �kj Ä �k#6%�%�+*1<#& "��ÑQEI+Z1<V #&�_1ª/&)���H('m9���V Ä (5Y � �I¥ Ä �m��j�#&5(-9���V Ä (5Y � �kj Ä �!�	Ñ(�g��)05� ,)f� � Ñ � Ñ]�S-(1[)0�D5�1&'Y)JÂ[�;�Z'�KS����)0+*)0EI1&+*)4�Ë�$#&�D#Ê-����Z ,1<5]'*��58H��;'B>n16E�'2��)
�*), 01<5�-e08��5�-ä#6' ¥ � Ñ(K�MO)m�$#�/<)f5�1&'¼>&)0'��Z��1ªPR5ä'*�$#6'a�Z��5 ¥ ���¼#� 01<5]'2�;5@H(1<H��¼EIH�5� J'2�;1<5LK��������
PR��9�9_�_)�-�1&5�)���5Sd[), J'2�;1<55�(K ç K
ö3÷"ö � þ
�Tþ4ü�þ
�¬úÛ	 ������	�ü¾ú,þ
�¬ý
onp]qsr�t�uvtIwgryxLz|{�Y¤}�)J'W�Æ�_)n#T+Z)�#&9!EIH(5� 0'*��1<5�1<5�'*��)=��5]'2)0+Z/6#&9 �±°$À�� �JK�����),5 �y���G�*#&��- '*1¬�_)
�Ê�U�:�U� �U�$���*�&â�â¯à¬���:�J³2«*�U´J���@©=1<5 �|°$À�� �f�?E ° ��¥ì��jr�q� �;VW%(9���)0�f� ��¥ �QÒ � �oj ��KßbdED'2�()Q9�#&�Z'
��5�)0\@H�#&9��?'B>a���¸+*)J/<)0+*�*)0-LX<P.)!1<�('2#&��5a'*��)!-�)Jh$5��?'2��1&5k1&E�#`�Ê�U�:�U�B�U�$���*�&â�â¯àa�@«"�J³2«*�U´J���@©�EIH�5� J'2��1&5LK����()
 ,9Ú#6�*�!16E¾�Ê�U�:�U� �U�$�������@�:�J�±���U�(´c 01<5��Z���Z'*�71&E��g1&'*�Ê'2��)Y��5� 0+*),#&�*�;5�eG#&5(-�'2��)Y-�), 0+*)�#6�*��5(emEIH�5� J'2��1&5��,K
bdE °´�®¥³��j��q� ��V^%�9��;),�f� ��¥ � � � �oj ��Xô'*��)nEIH�5� 0'*��1<5 ���f�2#6��-ß'21O�g)¬´J�±³����J�|â¯àO���:�J³2«*�U´J���@©&Kd[��V^��9�#&+*9?><X(´J�|³J���J�|â¯à=�@«"�J³2«*�U´J���@©DEIH�5� J'2�;1<5��S#&+*)a-()0h$5�)0-LK
ù�ú p@w�@vp@Ö x�z|{@x¬K¸«J���¤ÍJ«Ê�T�Ê�U�:�U�B�U�$���*�&â�â¯à3���:�J³2«*�U´J���@©k���@�:�J�±���U�Æ�U� �|°�À�� �"M OL½$«J�ä� ��¥<� Ñ]�
�&�g�G� �I¥�& Ñ]�G«zÃ<��´J�!�&��«Jã&«J³�à�»$�U���$� ¥ � � �±°$À�� �"Md���U³2«�»g³2«"�J��´ª«Jâ¯àmT

�*H�%� <�� £�� '�� � �o� �c�É� ��¥<& Ñ<�!ÒÉ� �I¥ �!ÒÇ� ��¥�� Ñ<�¾� ��5[E� <�� '�� Ö � � �H� �)- � �(K¨§<�



è8[�� �.�Q�m���=�¾ïªë��"ëgí±îÚñ��Fñ6ë_ò¡ík����^�ï��@ñ��*î�í���_^î|ì�é¸ê&ë_ìví|î|ïvë(ð a1a
�L�@³��I½$«J³��Ê�U³2«�Tc� � °��Æ¥�Vj��;� Tô�I½$«J�

� �I¥D� Ñ]�7ÒÇ� �oj�& Ñ]�,- � �[K¨�]�ID�g�&â��*©@�U�8´a³"«"´J�@â¯��´4«Jãª�|�@«J�$�±â¯àG½$�Uâ?�Y���U³a�Ê�U�:�U�B�U�$���*�&â�â¯àÊ�@«"�J³2«*�U´J���@©����[�:�J�|���U�(´NM
c.³"�ª� ��K±d[),)`�D%�%g),5(-��?Â�ªy'*1^'*������ "�$#6%('2)0+,K

  wB@vwgØ|Ø|Õ�@)¡ xLz|{ ¹¢���U�:�U�B�U�$���¾���@�:�J�±���U�(´a½(�&ã&«��:�^�&��´ª�"�U�$�±���$�@���±��«"´m� ���I½$«a´ª«"�"�U�g�~}U���g� M%ôp@Ö Ö�ÕOxLz|{8ß�I ´J�|³J���J�|â¯àO���:�J³2«*�U´J���@©W���@�:�J�±���U� �D�;w � � ��´Q����h�«"�J�±��ã&«NM OL½@�8´�T4���`½(�U´T�&�
���$ã&«J³2´ª«¾���[�:�J�|���U�n�¸·$¹[�g� � wä�¾� � Rs½@���"½=��´m�&â¿´ª�G´J�±³����J�|â¯àÊ���:�J³2«*�U´J���@© MIÐ´J���4��â?�&³D´J���&�B«J�Ê«J�$�c½$�Uâ?�U´¾���U³¼´J�|³����J�±â¯àÊ�@«"�J³2«*�U´J���@©S���[�:�J�|���U�(´NM
c.³"�ª� ��K¾bdE ¥ ¹ U� ¥ ¶ '*��),5 ¥ ¹ �ÿ¥ ¶ 1<+ ¥ ¹ Ï ¥ ¶ �Z1�'*�$#6'Ê� �I¥ ¹ � � � �I¥ ¶ �G1<+W� �I¥ ¹ �3Ïº� ��¥ ¶ �JX+*)0�*%g), 0'*�;/&),9;>&K%tY)05� ,)6X�� �I¥ ¹ � U� � �I¥ ¶ ��X�#&5�-�� ���D��5�-Z)0 0'2�?/<)6Kk����)0+*)JEI1<+*)W�¸·$¹Y)JÂ[�;�Z'2�0X¸#&5�-��¸·$¹Y���#&9��Z1f�Z'2+Z�� J'29;>W��5( ,+*),#&�*�;5�e�X��]>='*��)`#&�_1ª/&)`�;5�),\8H$#69��;'*��)0�,K

®!1<VG���;5���5(ef}¸)0VWVW#��(K]j ç #&5�-3Ù¾+*1&%_1<�Z�;'*��1<55�(K]jbj¼P.)�1<�('"#6��5  wB@vwgØ|Ø|Õ�@)¡ xLz|{��¬KF«J�^�D��w � � ÍJ«ß�y´J�|³����J�±â¯àC���:�J³2«*�U´J���@©É�"�U�$�±���$�$�U�]´Ê���@�:�J�±���U�BM OL½$«J�
� ·$¹ �g� � wä�¾� � ��´k�&â¿´ª�Ê�f´J�|³����J�±â¯àW���:�J³2«*�U´J���@©=�"�U�$�|���$���U�]´c���[�:�J�|���U�BM£ {NWLzZd[H(%�%_1&�*)&X_�T���R#4+Z)�#&9L/6#&9;H�),-=EIH�5� J'2�;1<5n-�)0h$5(),-¡1&5¡��PR�(�� "�3�2#6'*���Zh�),�

9��;V¤ ( � � � ��¥%�V¥ � & � �I¥�&¦¥ �Z�c�É� ��¥ �
EI1<+�)0/&),+i> ¥T§ �=K�y¼1[)0��'2���;����V^%�9;>f'2��#6'D�¬�;�� ,1<5]'*��58H�1<H��¨§
ön÷ª© «¬B® ¯S°R±Oþ
�B®f��ü�úN�#²¤�D�´³ üi¬B® ù þ~µ��#¶cú0ü�¬¬û úN	 �Þ����	Rü�ú,þ
�¬ý
bB5 '*�����f�*)0 0'*��1<5ßP!)¡#&+*)n-�),#&9��;5�e¬PR�;'*� '*��)Q)�Â[%_1<5(),5]'2��#&9�EIH�5� 0'*��1<5ßPR���; "�Æ���41&5�)Q16ED'2�()QV^1<�Z'
��V^%_1&+Z'"#658'S�;5T#&5$#69;>@�*�;�,KYM�)mH(�*)m'*��)G)JÂ[%g1<5�)058'*�Ú#&9F�*)0+*�;),�D'*1�-�)0h�5�)m'2�()kEIH�5� J'2�;1<5LKYM�)kPR�;9�9¸�*)0)
'2�$#U'�'2���;��-�)0h$5(�;'2�;1<5n���� 01<5��*�;�Z'*),5]'YPR�?'2�='2�()`-()0h$5��?'2�;1<5=) ' H��*�;5�ePy¼)0h$5(�;'2�;1<5fj<K ¿ K
o=p8qsrFtIuvtIwgryxLz|{�{CÁ�1&+,� § È¶%�H('

� � �]�c� Y·
Ä Ì �

� ÄW�¸ - � �[Ks�8�
?.@vw�×¾wBA�t�uvt|wgr xLz±{$E OL½$«Y³Z�]�&���8´�� �a�"�U�$ã&«J³±©@«J�:�"«¼� �S�I½$«�«zÃ0»$�U�:«J�$�|�|�&â(´ª«J³���«"´ � �(K¹�8�Y��´!º�� � srT
��M6«NM=��½$«m´ª«J³���«"´W�"�U�$ã&«J³�©@«"´4�]ÍJ´ª�Uâ¯�@� «Jâ¯à¼���U³^�&â�â;� § ÈýM¦»T«��*�&��«"´J�|���^�&� «f��½$«4³2«J�^�&���g�@«J³k� «J³��Ï Ä �¿� É YË�Ì Ä � Ë lbÚ�¸��U´c���Uâ�â��JRs´

¦�Ï Ä � �]��¦@Ò §D¦¼�a¦ ÄW�¸ � � ¦ �a¦8Ò W � j§ - � �[K ç �



a1  è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

c!³2�ª� ��K����()k+*#6'2�;1G'2),�i'Se<�;/&),�R ,1<5]/&),+*e&),5� 0)kEI1<+R#&9;9�� § ÈÊX$�*)0)�¥sÂ(#&V^%�9�)�§@K�jm§@KsMO)��$#�/&)
¦�Ï Ä � �]��¦@Ò Y· Ë�Ì Ä?½½½½

� ËÚ�¸ ½½½½
� ¦ �¼¦ ÄW:¸�¾ j � ¦¼�a¦W � j � ¦ª�¼¦ ¶

� W � jv� � W � §<� � Â�Â�Â � ¦¼�a¦ Ë
� W � jv��Â�Â�Â � W � Ú�� � Â�Â�ÂÀ¿

Ò ¦ �¼¦ ÄW�¸ ¾ j � ¦ �¼¦W � j � ¦ �a¦ ¶
� W � jª� ¶ � Â�Â�Â � ¦¼��¦ Ë

� W � jv� Ë � Â�Â�ÂÁ¿ -
¦ ��¦8Ò � W � jv�zlb§G��V^%�9��;),�0X

¦�Ï Ä � �<��¦8Ò ¦ª�a¦ ÄW�¸uÂ j � j§ � j� � Â�Â�Â � j§ Ë � Â�Â�Â¨Ã¤Ò §D¦ �¼¦ ÄW:¸ -
�D%�%�9?>@��5�e¡Ùc+Z1<%g1<�*�?'2��1&5Z§[Kê§ ¿ � ®7#&H� "�]> %�+Z1[-(H� 0'"�`1<5 VmH�9;'*��%�9;�� �#U'2��1&5T1&ES#&���Z1<9�H['2),9?>Ë ,1<5]/&),+*e&),5]'
�*),+Z��)0�,X�P.)k1<�['"#&�;5

� � �]��� �kÄ �c� Y·
Ä Ì �

� ÄW�¸ Y·Å Ì � Ä Å� ¸ � Y· Ä Ì � Ä· Ë�Ì � � Ë Ä Ä · ËÚ�¸ � W & Ú���¸
� Y·
Ä Ì �
jW�¸ Ä· Ë�Ì � Â W Ú Ã � Ë Ä Ä · Ë � Y·

Ä Ì �
� � �*Ä � ÄW�¸ À

PR���� "�3e<�;/&),�RH���'2�()`�;VW%g1<+i'"#&5]'R#&-(-��;'*��1<5�EI1<+ZVGH�9�#
� � � �AÄ �¾�r� � �<�z� �oÄ � À � ÀÁÄ¤§ È<- � �(K æ �n 5()` 01<5��Z),\8H�),5( ,)m�;��'2�$#6'
� � �<�z� �µ& �<�!�´� � Ñ]�c�Vj À � § È<- � �(K a �

�������¾�Z��1ªPR�ô'*�$#6'y� � �]� U��Ñ¼EI1<+c#&9;9]�(K�ªô> � �(K¹�8�JX>� �I¥ �7ÏCÑa�;E ¥ ÏCÑ(�]��)05� ,) � �(K a �s�Z��1ªPR�©� �I¥ �7Ï
Ñ`EI1<+.#&9�9$+Z)�#&9 ¥ Kuª.> � �(K¹�8��X[9;��V ')(5Y � ��¥ �ô� � sÉ�@��)05� ,) � �(K a �c�Z��1ªPR�!'2��#6'!9;��V ')( · Y � ��¥ �c�ÉÑ(Kª.> � �(K¹�8�"X_Ñ �Æ¥��`j ��V^%�9��;),�!'*�$#6'Z� ��¥ � � � �kj �J���]> � �[K a ��X$�;'�EI1<9;9�1ªPR�7'2��#6'�� ��&dj � � � ��&R¥ �J�
��),5� 0)&XB� �����i'2+*�; 0'*9;>W��5� 0+*)�#6�*��5(e^1&53'*��)aPR��1<9�)a+Z)�#&9¸#vÂ(�;�,K
����)`#&-�-��?'2��1&5�EI1<+*VGH(9Ú#4#&9;�*1f�*��1ªPR�R'2�$#U'

9��;V¤ ( � � � � � ��¥ � & � � �]�*�ô�´� � �]�L9;��V¤ ( � � � ��¥ � & jv�¾��� � �]��ÂvÑk��Ñ À � �(K   �
PR��),+Z)k9;��V ¤ ( � � ��¥ �c�«j�-��;+*)0 0'29?>ÊEI1<9;9�1ªPR�!EI+Z1<V � �[K ç �!5�#&VW)09;>

¦�� ��¥ � & j�¦U� ½½½½½
Y·
Ä Ì ¹

¥ ÄW�¸ ½½½½½
� ¦µÏ ¹ ��¥ ��¦8Òr§D¦ ¥ ¦ �;E ¦ ¥ ¦8Òòjb-

tY),5( ,)&XB� � �]�7���� 01<5]'2�;5@H(1<H���EI1<+S#&9�9;�(K
bd'2),+*#6'2�;1<5n1&E � �(K æ �!e<�;/&),�

� � � ¹ � Â�Â�Â � � Ä �c�´� � � ¹ ��Â�Â�ÂQ� � � Ä �)- � �(K ¿ �



è8[�� �.�Q�m���=�¾ïªë��"ëgí±îÚñ��Fñ6ë_ò¡ík����^�ï��@ñ��*î�í���_^î|ì�é¸ê&ë_ìví|î|ïvë(ð an¿
}�)0'SH���'"#106)Å� ¹ �¬Â�Â�Â]�J� Ä �¬j<Kyd@��5� 0).� � jv�¾�Ç)`�]> � §@K�j   ��X�P.)�1<�('"#6��5

� � WL�ô�Ç) Ä À W §�p - � �(K]jªÑ]�
bdE ¡�� � lnW�X�PR��),+Z) � À Wä#&+*)�%g1<�*�?'2�;/&)a��5]'2)0e<),+Z�,X�'*��),5

� � ¡g� Ä �r� � ¡±W��c��� � � �c�Ç) Å À � �(K]jbjv�
�*1f'2�$#U'

� � ¡g�c�Ç)ÀÆ À ¡ §eÿ åi- � �(K]jm§<�
bd'7EI1<9;9�1ªPR�ôEI+Z1<V � �(K a �c'*�$#6'5� ��& ¡g�c��)U· Æ �?E±¡n���.%_1<�Z�;'*�;/<)D#&5�-=+*#6'2�;1<5$#&9±Ks���8H�� � �[K�jm§&�ô��1<9;-��!EI1<+
#&9�9_+2#6'*��1<5�#&9à¡�KcbB5Ry¼)0h$5(�;'2�;1<5fj<K ¿ P!)��ZH�e<e<)0�Z'2)0-Q'*��)�-�)0h$5(�;'2�;1<5

¥ÈÇ �Ç�ZH�%L£ ¥ ÆW¦�¡ ��jgÀ ¡ §eÿ ¨ À � �(K]j��]�
PR��),+Z) ¥ ÏhjY#&5�- j ���ô#&5]>f+*),#&9$58H�VG�g),+0Kyd[��5� 0)Z� �;�c ,1<5]'2�;58H�1<H��.#&5�-^��5� 0+*),#&�*�;5�e�X � �[K�jm§&�¾�Z��1ªPR�
'2�$#U'

� �I¥ �c��) ' - � �(K]j��8�
EI1<+`#&9�9¾+Z)�#&9 ¥ K=����)W5�1&'"#U'2��1&5�)�Â(% ��¥ ���;�k16E�'2),5�H��*)0- ��5�%�9Ú#6 ,)^1&E7) ' K � �(K]j��8�¼���k#nVGH� "� V^1<+*)
 ,1<5]/&),5��;),5]'��Z'2#&+Z'*��5�eW%_1<�;5]'DEI1<+R'2��)m��5]/<)0�Z'2�;e]#6'*��1<5Q1&E¾'2��)m%�+*1<%g),+i'2�;),�D16Ec) ' KDM�)m5(1vP	+Z)0/<)0+Z'a'*1
'2��)a 0H��Z'*1<VW#&+Z>Ê5�1&'"#U'2��1&5LX[) ' X��;5=%�9Ú#& 0)¼1&E�� ��¥ �!#&5�-n�*H(VWVW#&+*���,)SPR�$#6'�P.)`��#ª/&)�%�+*1ª/<)0-Q�Z14E|#&+,K
?.@vw�×¾wBA�t�uvt|wgr xLz±{�T¬K¸«J�s) ' ÍJ«k�@« Å �:«*�n�U�n� Í,à � �(Ks�]�m�&�g� � �(K�jÉ�8�NM
OL½$«J�

� #<�R) ' ��´4�"�U�$�±���$�$�U�]´c���U³`�&â�â ¥ M
� �$�S) ' ��´k�^´J�±³����J�|â¯àÊ���:�J³2«*�U´J���@©R���@�:�J�|���U�ä�&�g�k) ' ÏyÑ±M
�  ��S) ' å Ç �Ç) ' ) Ç M
� -$� 9��;V')( å Y ) ' � � srT 9��;V')( · Y ) ' �ÇÑ±M
� )�� 9;��V')( å Y

¥ Ä
) ' �ÉÑ`���U³G«Jã&«J³�à�W §p M

c.³"�ª� ��K[MO)��$#�/<)k#&9;+*)�#6-(>�%�+Z1ª/<),- � #]�.'*1 � -��J� � �(K¹�8�!�*�(1vPR�S'2�$#U'
) ' Ï ¥ Ä å ¹

� W � jv��¸
EI1<+ ¥ ÏyÑ(X��*1f'2��#6' ¥ Ä

) ' �
� W � jv��¸
¥ À

#&5�- � )ª�4EI1<9�9;1ªPR�,K�Ùs#6+Z' � )ª�f�*��1ªPR�Ê'*�$#6'W) ' '*),5�-��^E|#&�Z'*),+^'21 � s '*�$#&5C#658> %g1ªP!)0+Ê1&E ¥ XR#6�
¥ � � sÉK



  Ñ è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

d[��5� 0)m) ' X ¥�§ �=X:�;�D#W�Z'2+Z�� J'29;>n�;5� ,+Z)�#&�Z��5�eW ,1<5]'*��58H�1<H��YEIH�5� 0'*��1<5:X_�]>®!1<+*1<9;9Ú#&+i>*�[K�j æ ) ' �$#&�¼#65
�Z'2+Z�� J'29;>^�;5� ,+Z)�#&�Z��5�e4 01<5]'2��58H�1&H��7��5]/&),+*�Z)aEIH�5� 0'*��1<5Ê9�1<e j X(9�1&e¾���^å � £UÑ[¨¼� �=K¾9�1&e4���7-�)Jh$5�)0-3�]>

)ËÊÍÌ¼Î Ç � j_À j ÏCÑ À � �(K�j ç �
1<+,X�)0\8H��;/6#&9;),5]'29?><X��]>

9�1&e � ) ' �¾� ¥¸À ¥T§ �ý- � �(K]j æ �
MO+Z�;'2�;5�eÐÏ=��) ' #&5�-CÑ4��) Ç X � �(K æ �!e<�?/<),�

9�1<e � ÏfÑ[�¾��9�1<e � ) ' ) Ç �¾��9�1<e � ) ' å Ç �c� ¥%�*jgÀ
�*H� "�3'2�$#6'

9�1<e � ÏfÑ(�¾��9�1<e�Ï � 9�1&e�Ñ À ÏQÏCÑ À ÑWÏyÑX- � �(K]j a �
���������Z��1ªPR�R'*�$#6'�9;1<ef�$#&�7'*��)¼E|#&V^��9���#&+¾%�+Z1<%_)0+Z'B>�PR�(�� "�nVÊ#n0&),�7'*��)a9�1&e]#&+*�?'2��V¶H��Z)0EIH�9_EI1<+7 ,1&Vfá
%�H('"#U'2��1&5��,K¾�Y5�1&'2�(),+R ,H��i'21<VW#&+i>=5�1&'2#6'2�;1<5�EI1<+�9�1&e ¥ ���R9;5 ¥ KôÙc+Z1<%g1<�*�?'2��1&55�(K�j   �*��1ªPR�R'2�$#6'

9��;V')( å Y 9�1<e ¥ � � s À 9;��V')( � å � 9�1&e ¥ � & s�-
MO)��*H(VWVW#&+*���,)DPR��#6'RP!)`�$#�/<)`%�+*1ª/&),-¡�Z14E|#&+,K
?.@vw�×¾wBA�tIuªt|wgr x�z|{�W¬K¸«J�a�I½$«Êâ��*©]�&³����I½@�®9;1<e¾�L�få � £UÑ@¨Q� � ÍJ«���½$«Ê���$ã&«J³"´ª«S���@�:�J�±���U� �B�T��½$«
«zÃ0»$�U�:«J�$�±�|�&âU���[�:�J�|���U�=) ' M�OL½$«J�

� #]��9�1&eT��´4�"�U�$�±���$�$�U�]´G�U�n�fåÅ�$£UÑ[¨àM
� ���R9�1<e¡��´¼´J�±³����J�|â¯àÊ���:�J³2«*�U´J���@© M
�  ��S9�1&e � ÏfÑ[�¾�Ç9;1<e�Ï � 9�1<e�Ñ4���U³�Ï À ÑÊÏCÑ�M
� -�� 9��;V')( å Y 9;1<e ¥ � � s À 9��;V')( � å � 9;1<e ¥ � & s�-

bd'Y�;��)�#&�Z��9?>Ê�Z),),53EI+*1<V � �(K]j ç �ô'*�$#6'
¥ Ä �Ç) Ä ÊÍÌ¼Î ' � �(K]j   �

�;E ¥ ÏCÑf#&5(-SWË���R#653�;5]'2),e&),+,K�d[�;VW�;9Ú#&+Z9;>&X]�;E � �;�Y#4%g1<�*�?'2�?/<)a��5]'*),e<)0+,X(P.)k��#ª/&)
¥ ¹�Ò Å ��)NÓ ÔHÕ�Ö× � �(K]j ¿ �

®!1<VG���;5���5�e � �(K�j   �7#&5�- � �(K]j ¿ �"X�P.)`1&�('"#&�;5
¥ 7 �Ç) 7 ÊÍÌ¼Î ' - � �(K¨§&Ñ]�

EI1<+7#&5]>W+2#6'*��1<5�#&9;"ôKsM�)¼5�1ªPÉ-()0h$5�) ¥ 7 EI1&+7#&5]>�+Z)�#&9;"O#&5(- ¥ ÏCÑ(X@�]> � �[Kê§&Ñ<�JK¾����)¼ 01<5]'2�;5@H(�;'B>
#&5�-=V^1<5�1&'*1<5��� 0�;'B>416E¸) ' #&5�-=9;1<e ¥ �*��1ªP�'2�$#U'7'2���;�!-�)Jh$5��?'2��1&5Ê9�),#&-��!'*1m'2�()¼�2#&V^)¼+Z),�*H(9;'�#6�!'2��)
%�+*)J/[�;1<H��Z9;>=�ZH�e<e<)0�Z'2)0-¡1<5()&K



è8[ÙØ �$�*îÚ�(ïvë_ï�_'�ªí��*îIìRé¸ê&ë_ìªí±îIïvë�ð   j
ön÷�Û «*¶ôúËµ^þ
�Tþ^û ®Düi¶ôúN	 ������	�ü¾ú,þ
�¬ý

Sine
Cosine

 

Simple Trig Functions

–1

–0.5

0.5

1

–6 –4 –2 2 4 6

bB5Ê'*�����ô�*)0 0'2�;1<5WP.)¼-�)Jh$5�)D'*��)R'2+*�;e<1<5�1&VW)J'2+*�; 7EIH�5� J'2��1&5��!H��Z��5�e
'2�()`)�Â[%_1<5(),5]'2��#&9LEIH�5� J'2��1&53)ËÜªK
o=p]q�rFtIuªt|wgryxLz|{8�NÁ$1<+,� § È -�)Jh$5�)
 ,1<�f�k� j§ÞÝ )Ëß Ü � ) · ß Ü�à À �Z��5d�k� j§6��Ý )�ß Ü & ) · ß Ü�à � �(Kê§8jv�

�*H( "�Q'2��#6'
) ß Ü �� 01<�f� � �ª�*�;5�� � ¥¾H�9�)0+�EI1<+*VGH(9Ú#]� � �(K¨§b§<�

?.@vw�×¾wBA�t�uvt|wgr xLzÀ�ÈY � #]�$OL½$«D���@�:�J�±���U�(´G�*�;5,�y�&�g�= ,1<�f�C�*�&�yÍJ«Q�"�U�(´J�|�@«J³"«*�Ë�U´k»$�JR!«J³^´ª«J³���«"´Rs½@���"½Q�]ÍJ´ª�Uâ¯�@� «Jâ¯à=�"�U�$ã&«J³±©@«����U³k�&â�âf� § ÈÞá
 01<�f�G� Y·

Ä Ì �
��& jv� Ä
� §nWL��¸ � ¶ Ä �«j & j§ � ¶ � j�]¸ ��â & jæ ¸ �=ã � & Â�Â�Â

�Z��5,�G� Y·
Ä Ì �

��& jv� Ä
� §nW � jv��¸ � ¶ Ä å ¹ �J� & j�$¸ ��ä � jç ¸ ��å &¤� Â�Â�Â7- � �(K¨§1�]�

� �����*�;5 ¥ �&�g�` 01<� ¥ �&³2«�³2«*�&â:ãU�&â¯�$«*���&�g�=�"�U�$�|���$���U�]´G�U�=�<TuRs½$«J³2«R 01<� ¥ ��´k�&�ä«Jã&«J�¬�&�g�k�Z��5 ¥
��´k�&�O�,�]�S���@�:�J�±���U�XTô��M6«NM! 01<� �µ&S¥ �ô�Ç 01<� ¥ TF�*��5 ��&R¥ �.� & �*�;5 ¥ MÞ»T«a½(�&ã&«

�Z��5 ¶ ¥D�  ,1&� ¶ ¥ �¬j&� � �(K¨§��8�
 01<� �I¥D�*j �¾�Ç 01<� ¥  01<� j�& �Z��5 ¥ �*�;5 j �
�*�;5 �I¥D�*j �¾�Ç�Z��5 ¥  ,1<� jg�  ,1&� ¥ �*�;5 j - � �(K¨§ ç �

c.³"�ª� ��K � #]�7bB5��Z),+Z'*��5�e^�F�4�;58'*1 � �(K¹�8�7��5n%�9�#& ,)a1&E��Ê#65�-QH(�*��5(e � � Ä �c� � � ÀÛ& j ÀÛ& � À j À � ÀÛ& j À -Û-N- �JX�P.)
�$#�/<)

)Ëß Ü � Y·
Ä Ì �

� Ä � ÄW:¸ � Y· Ë�Ì � �µ& jv� Ë � ¶ Ë
� §bÚ���¸ � � Y· Ë�Ì � �µ& jª� Ë � ¶ Ë å ¹

� §bÚ � jª��¸ -
bB5��*)0+Z'*��5�e & �æ�4��5]'21 � �[Ks�8�!�;5n%�9Ú#& 0)a1&E��^P.)`��#ª/&)

) · ß Ü � Y·
Ä Ì �

� Ä � ÄW�¸ � Y· Ë�Ì � ��& jv� Ë � ¶ Ë
� §bÚ(��¸ & � Y· Ë�Ì � ��& jv� Ë � ¶ Ë å ¹

� §bÚ � jv��¸ -
bB5��*)0+Z'*��5�ef'2���;����5]'21 � �(Kê§8jv�.%�+Z1v/&),� � #]��K
� ���©d[��5� 0)D'2�()¼)JÂ[%g1<5�),5]'*�Ú#&9gEIH�5� 0'*��1<5=�;�! 01<5]'2��58H�1&H��71<53ÈÊX[�*��5d�4#&5(-= ,1<�f�f#&+Z)a#&9��Z1G ,1&58'*��58H�1<H(�
1<54ÈÊK�bB5m%$#6+Z'2�; ,H�9�#&+,Xª'*��),�;+�+Z),�Z'*+*�; 0'2�;1<5��¸'21D�¤#&+*)ô ,1<5]'*��58H�1<H��0K�9Y1ªPß9;)0' ¥T§ �=XU'2��)05 � ¥ � & � ¥ Kª.>ÞtS1<VW)JP!1&+Q0Zjbj<KÆ�W#&5(- � �(K¨§àjv�.P.)k1<�['"#&�;5

 01<� ¥ � j§ t,)Ëß ' � ) ß ' v � j§ tª)Ëß ' � ) ß ' v ��/R) Ý )�ß ' à



  § è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

#&5�-3�*��V^��9�#&+*9?>
�*�;5 ¥ � bBV Ý )Ëß ' à -tY),5( ,)&X��Z��5 ¥ #65�-Q 01<� ¥ #6+*)�+*),#&9:EI1<+�+Z)�#&9 ¥ K

1

e i

i

cos x0

xi sin
x

Á$1<+ ¥ § �®P!)^�$#�/<) ½½
) ß ' ½½

�kj<K�9Y#&VW)09;>Q�]> � �(K a �D#&5�-tY1&VW)JP!1<+z0�j1j<K¨�

½½
) ß ' ½½
¶ ��) ß ' ) ß ' ��) ß ' ) · ß ' ��) � �«j À

�*1f'2��#6'�EI1<+ ¥T§ �

½½
) ß ' ½½

�¬jb- � �(K¨§ æ �n 5 '*��)Q16'2��)0+Ê�$#&5(-LX!'2�()¥¾H�9�)0+^EI1&+*VGH�9�#Ë#&5�- '*��)QE|#6 0'
'2��#6'R ,1<� ¥ #&5�-3�*�;5 ¥ #&+Z)`+Z)�#&9�e&�;/<)
jY� ½½

) ß ' ½½
�¶¦B 01<� ¥%� �ª�*�;5 ¥ ¦&�� ,1<� ¶ ¥D� �Z��5 ¶ ¥ -

tY),5( ,)&XF) ß ' �¶ 01<� ¥<� �ª�Z��5 ¥ ����#=%g1<��5]'�1<5¬'2�()^H(5��;'a 0��+Z ,9�)4�;5T'2��)f 01<VW%(9�)JÂT%�9Ú#65�)&X¸#&5(-� 01<� ¥
#&5�-3�*��5 ¥ #&+*)a�?'2�R ,1@1<+Z-���5$#U'2),�0K
bd'D�;�R'*+*�?/[��#&9:EI+Z1<Vl'2��)`-�)Jh$5��;'*��1<5n'2��#6'D 01<� �µ& �<�7�N ,1<�f��#65�-¡�Z��5 �µ& �]�!� & �*�;58�fEI1<+Y#&9�9a� § ÈÊK
����)`#&-�-��?'2��1&5=9Ú#�PR��EI1<+��*�;5 ¥ #&5�-n 01<� ¥ EI1<9;9�1ªP�EI+*1<V � �(K æ �7#&%(%�9��;),-='21f) ß � ' å Ç � Kc�������R 01<VW%(9�)0'*),�
'2��)�%�+Z1[1&E�1&E � ����K

%ôp@Ö ÖOÕ�xLz���{ OL½$«J³"«=«zÃ<��´J��´Ê�T�[�$��P,�$«^�$�@�^ÍJ«J³Åç §	� Ñ À §<�4´J�$�"½ä��½(�&�! ,1&�fç ��Ñ±MS»¡«Ê�@« Å �:«
�I½$«`�$�@�^ÍJ«J³{�ÇÍ,à �¡�h§�çX- � �(K¨§ a �
����)�%�+*1@1&E������$#&�Z),-Q1<5='2��)aEI1<9;9�1ªPR��5�eG}¸)0VWVW#(K
%ôp@Ö ÖOÕ�xLz����

� #]� Ñ �Æ¥� r æ ���D»gâ¯��«"´ �Z��5 ¥ ÏÆÑX- � �(K¨§   �
� �$� Ñ �Æ¥� r § ���D»gâ¯��«"´ Ñ �  ,1<� ¥¸À � �(K¨§ ¿ �

Ñ � �*�;5 ¥�� ¥�� �*�;5 ¥
 ,1&� ¥ À � �(KÆ�<Ñ]�

 ,1<� ¶ ¥�� jj �ß¥ ¶ - � �(KÆ�Xjv�

�  ª�¬ ,1&� ¥ ��´7´J�|³J���J�|â¯àk�@«"�J³2«*�U´J���@©G�U��¯ Ñ À � ° ¾FRs½$«J³2«*�U´��*��5 ¥ ��´7´J�±³����J�|â¯à����:�J³"«*�U´J���@©m�U�ý¯ & �Flb§ À ��lb§ ° M
����)�%�+*1@1&E�1&Es�g1&'*�Q9;),V^VÊ#&�.�����;5n'*��)��D%�%g),5(-��?Â�ªC'214'*������ "�$#6%('2)0+,K



è8[ÙØ �$�*îÚ�(ïvë_ï�_'�ªí��*îIìRé¸ê&ë_ìªí±îIïvë�ð   �
ª.>�-�)0h$5(�;'2�;1<5LX� ,1<� � �Flb§&�m�®Ñ(�c#&5�- � �(Kê§��8���Z��1ªPR�4�*�;5 � �Fl1§<�k��è%j<Kª.> � �(K¨§   ��X��*�;5{�Flb§T��j<K
���8H��Y) ß � Ò ¶ ���|X�#&5�-='2��)`#&-(-��;'*��1<5�EI1<+ZVGH�9�#mEI1<+�)ÉÜSe<�;/&),�

) � ß � & j À ) ¶ � ß �Vj<� � �(KÆ� §<�
��),5( ,)&X

) Ü å ¶ � ß ��) Ü À � § È<- � �(KÆ�b�]�
?.@vw�×¾wBA�t�uvt|wgr xLzÀ��x � #]�ÞOL½$«¾���@�:�J�|���U�=)ÉÜ4��´7»$«J³����,�&���ÈR¾����½4»$«J³����,�D§�����M»T«a½(�&ã&«�) ß ' �¬jnT ¥¡§ �<Tô� �`�&�g�3�U�$â¯àf� � ¥ �h§bÚ6��TãÚ §e² M
� ���ýOL½$«¾���@�:�J�±���U�(´R�Z��5d�¬�&�g�m 01<�f�Ë�&³2«7»$«J³����,�&���ÈR¾���I½4»$«J³����,�D§L�yMOL½$«a³2«*�&âféU«J³2�ª´m� �¼�I½$«¼´J���:«��&�g�=�"�ª´J���:«s���[�:�J�|���U�(´k�&³2«a£nÚ��ß¦nÚ §e² ¨3�&�g�4£)�Flb§ � Ú��ß¦1Ú §�² ¨bT
³2«"´B»$«"�J�±��ã&«Jâ¯à1M
c.³"�ª� ��K[MO)��$#�/<)k#&9;+*)�#6-(>�%�+Z1ª/<),- � #]��K � ���!EI1<9;9�1ªPR�!EI+Z1<V � #<�7#&5�- � �(K¨§àjv��K

?.@vw�×¾wBA�t�uvt|wgr xLzÀ��¹¢�F�U³a³2«*�&â ¥ R!«a½(�&ã&«
 ,1&� ¥ � Ä· Ë�Ì � ��& jv� Ë ¥ ¶ Ë� §bÚ���¸ � Ï ¶ Ä å ¶ ��¥ � � �(KÆ�=�8�
�*�;5 ¥ � Ä· Ë�Ì � ��& jv� Ë ¥ ¶ Ë å ¹

� §bÚ � jª��¸ � Ï ¶ Ä å ä ��¥ � À � �(KÆ� ç �
Rs½$«J³2«

¦�Ï ¶ Ä å ¶ �I¥ ��¦@Ò ¦ ¥ ¦ ¶ Ä å ¶
� §JW � §<��¸ � � ¦ ¥ ¦@Òr§nW � � À � �(KÆ� æ �

¦�Ï ¶ Ä å ä �I¥ ��¦@Ò ¦ ¥ ¦ ¶ Ä å ä
� §JW � �]��¸ � � ¦ ¥ ¦@Òr§nW � �X- � �(KÆ� a �

c.³"�ª� ��K�}¸)J'
Ï ¶ Ä å ¶ �I¥ �c�Jè ¥ ¶ Ä å ¶

� §nW � §<��¸ Â j & ¥ ¶
� §nW � �]� � §nW � �]� è´Â�Â�Â¨ÃL-

Ù¾H('
° Ë �¢� ¥ ¶ Ë

� §nW � �]� � §nW � �]��Â�Â�Â � §nW � § � Ú � jv�Z� -
����),53P!)��$#�/&)&X��]>n-�)0h$5(�;'2�;1<5

Ï ¶ Ä å ¶ �I¥ �c�Jè ¥ ¶ Ä å ¶
� §nW � §<��¸ � j &ß° ¹ � ° ¶ &¤� Â�Â�Â2��-

d[��5( ,)
° Ë � ° Ë ·$¹ ¥ ¶

� §nW � §bÚ � jv� � §nW � §bÚ � §<� À



  � è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

¦ ¥ ¦@Òr§nW � �4��V^%�9��;),�
j`Ï ° ¹ Ï ° ¶ Ï�Â�Â�Â�ÏCÑ

#&5�-nh$5$#&9;9;>Ê#&�R��5='2��)�%�+Z1[16E�16E�'*��)`}¸)0����5(�æ�a ,+Z�;'*),+*�;1<5
ÑfÒòj &�° ¹ � ° ¶ &�° ä �r& Â�Â�Â�Òòj1-

tY),5( ,)&X�¦µÏ ¶ Ä å ¶ ��¥ ��¦8ÒÐ¦ ¥ ¦ ¶ Ä å ¶ l � §nW � §<��¸?K¾����)�),�i'2�;VÊ#6'*)DEI1<+!'*��)a+*)0VÊ#6��5�-�)0+71&EF'2��)a�Z��5�)a�Z),+Z��),�
�����*�;VW�;9Ú#&+0K

  w�@vwgØ±ØIÕ�@)¡ xLz��Bß
� #]� 9��;V')( �

j &  01<� ¥
¥ ¶ � j§ � � �(KÆ�   �

� ��� 9��;V')( �
�*��5 ¥
¥ �¬jb- � �(KÆ� ¿ �

c!³2�ª� ��K � #]�:®!1<5��Z��-�)0+�'2��)�+*)0VÊ#6��5�-�)0+7'2)0+*Vl1&E�1<+Z-�),+Z�
�*��5 ¥ � ¥�� Ï ä ��¥ � À PR��),+Z) ¦ ¥ ¦@Ò ¦ ¥ ¦ ä�$¸ �?E ¦ ¥ ¦8Ò���-

���$#6'S���

¦ �*��5 ¥�& ¥ ¦8Ò ¦ ¥ ¦ ä
æ �?E ¦ ¥ ¦8Ò`�

�76 ½½½½
�Z��5 ¥
¥ & j ½½½½

Ò ¦ ¥ ¦ ¶
æ �?E ¦ ¥ ¦8Ò`��-

9Y1ªP � #]�.EI1<9�9;1ªPR�,K
� ���:®!1<5(�*��-(),+�'2��)�+Z),VW#&��5�-(),+7'2)0+*Vl16Es1<+Z-�),+,�f��5='*��)�)JÂ[%$#&5��Z��1<531&E� ,1<� ¥

 01<� ¥ �Vj & ¥ ¶§ � Ï â �I¥ � PR�;'*� ¦�Ï â �I¥ ��¦8Ò ¦ ¥ ¦ â§�� �;E ¦ ¥ ¦@Ò ç -
MO)�1<�('2#&��5

½½½½
j &  01<� ¥
¥ ¶ ½½½½

� ½½½½
j§ & Ï â¥ ¶ ½½½½

Ò j§ � ¦ ¥ ¦ ¶§�� �;E ¦ ¥ ¦8Ò ç �

#&5�- � ���.EI1<9;9�1ªPR�,K



è8[ÙØ �$�*îÚ�(ïvë_ï�_'�ªí��*îIìRé¸ê&ë_ìªí±îIïvë�ð  <ç
v5wëê*wzx ðLñg}Vð��u|�ìy}F|*���u|g�í	$øu�X�u|�ì�}F|©��
f÷f|������µø©|g�

Tangent

–4

–3

–2

–1

1

2

3

4

y

–4 –3 –2 –1 1 2 3 4

x

Cotangent

–4

–3

–2

–1

1

2

3

4

y

–4 –3 –2 –1 1 2 3 4

x

Á$1<+ ¥ U�`�Flb§ � Ú���X�Ú §�² X$-�)0h�5�)
'2#&5 ¥ � �Z��5 ¥

 01<� ¥ - � �(K¹�]Ñ]�
Á$1<+ ¥ U�´Ú��¾XBÚ §e² X�-�)Jh$5�)

 01&' ¥ �  ,1<� ¥
�*��5 ¥ - � �(K¹��jv�

%ôp@Ö Ö�ÕOxLz��f� � #]�N'"#65 ¥ ��´��"�U�$�±���$�$�U�8´ �&� ¥ § �V��£)�Fl1§ � Ú�� ¦�Ú § ² ¨bT¶�&�g�
'"#&5 �I¥D� �F�c��'2#&5 ¥ ¾
� ��� 9���V')(Ðîï · � '"#&5 ¥ � � srT�9���V')(Ðîï å � '"#65 ¥ � & sr¾�  ��R'"#65 ¥ ��´D´J�±³����J�|â¯àÊ���:�J³2«*�U´J���@©=�U� �µ& �Fl1§ À �Flb§&��¾
c.³"�ª� ��K � #]�S�;�Y 09�)�#6+Y�]>¡Ùc+Z1<%g1<�*�?'2��1&55�(K¨�f�*�;5� ,)k�*�;5 ¥ #65�-T ,1&� ¥ #&+*)k ,1<5]'2�;58H�1<H��0KYM�)m�*�(1vP	1<5(9;>
�  ��W#&5�-Æ9�)0' � �$�W#&�Ê#&5y)JÂ[)0+* ,�;�*)6K¤}�)0'=Ñ �º¥æ��jh� ��lb§[KÇ����),5�Ñ � �*�;5 ¥æ� �*�;5 j #65�-
 ,1<� ¥ Ïy ,1&� j ÏyÑ(Kc����)0+*)JEI1<+*)

'2#&5 ¥ � �Z��5 ¥
 01<� ¥ � �*��5 j

 ,1<� j �C'"#&5 j -
tY)05� ,)6Xc'2#&5 �;�G�Z'*+*�� J'29?>Ë��5� 0+*)�#6�*��5(eT1<5 � Ñ À �Flb§<��K�d[�;5� ,)W'"#&5 �µ&S¥ �4� & '2#&5 �I¥ ��X�'"#&5��;�m�i'2+*�; 0'*9;>
��5� 0+*),#&�*�;5�ef1<5='2��)aPR��1<9;)���5]'2)0+Z/6#&9 �µ& �Fl1§ À �Flb§&�JK
d[��V^��9�#&+*9?>f#&�S}�),V^VÊ#��[Kê§ æ 1&5�)�%�+*1ª/<)0�S'*��)�5�)JÂ@'Y9�)0VWVW#(K%ôp@Ö Ö�ÕOxLz���E � #]�R ,1&' ¥ ��´m�"�U�$�±���$�$�U�8´m�&� ¥T§ � � £nÚ��ß¦bÚ §e² ¨bT!�&�g�k ,1&' �I¥%� �F�¾�� 01&' ¥ ¾
� ��� 9��;V')( � · �  01&' ¥ � & srT 9;��V')( � å �  ,1&' ¥ � � sÉ��  ��S ,16' ¥ ��´a´J�±³����J�|â¯à��@«"�J³2«*�U´J���@©n�U� � Ñ À �F�,-



 <æ è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ
ö3÷ñð ò��ôóP®m¶cý�® «V¶cúÉµfþ
�TþWû ®Yü�¶cúÛ	 ������	�ü¾ú0þ��¬ý
MO)a�$#�/&)`�Z),)05Q�;5n}¸)0VWVW#��(K¨§b§`'*�$#6'� 01<� ¥ �;�7�Z'*+*�; 0'29?>Ê-(), ,+Z)�#&�Z��5�ef1<5è¯ Ñ À � ° #&5�-n�*�;5 ¥ �;�7�Z'*+*�; 0'29?>
��5� 0+*)�#6�*��5(e41<5õ¯ & �Flb§ À �Flb§ ° K n �]/[�;1<H��Z9;><X['2��)a�;VÊ#&e&),�7#6+*)a ,1&��¯ Ñ À � ° ���*��5o¯ & �Flb§ À �Flb§ ° �«¯ & j À j ° K2Y�*�;5�e�®!1<+*1&9�9Ú#6+Z>©�(K�j æ P!)�1<�('2#&��5='*��)���5]/<)0+*�*)�EIH�5� J'2�;1<5��,K

arccos
arcsin

 

Arcosine and Arcsine

–1

0

1

2

3

–1 –0.8 –0.6 –0.4 –0.2 0.2 0.4 0.6 0.8 1

?�@vwg×¾wBA�t�uvtIwgryxLz��QT ZÕ$rF�Co=p8qsrFtIuvtIwgr��rOL½$«J³2« «zÃ<��´J�I´ ��½$«
���$ã&«J³2´ª«¾���@�:�J�±���U�¬�B�` ,1&�

#&+Z , ,1&���ã¯ & j À j ° � ¯ Ñ À � ° � �(K¹�>§<�
©&��ã&«J�TÍ,àk#6+* , 01<� �  ,1<� ¥ �c� ¥ T ¥¬§ ¯ Ñ À � ° �U³� 01<� � #&+* 0 ,1<� j �¾� j Tj�§ ¯ & j À j ° M OL½$«a���@�:�J�±���U� #&+Z , ,1&� ¥ ��´=´J�|³����J�±â¯à �@«"�J³2«*�U´J���@©
�&�g�n�"�U�$�|���$�$�U�8´NMOL½$«J³2«G«zÃ<��´J��´`�I½$«`���$ã&«J³2´ª«¾���@�:�J�|���U�T� �`�Z��5

#&+Z ,�Z��5��F¯ & j À j ° � ¯ & �Flb§ À ��lb§ ° � �(K¹� �]�
©&��ã&«J� Í,à�#6+* ,�Z��5 � �*�;5 ¥ � � ¥ T ¥ § ¯ & �Flb§ À �Flb§ ° �U³
�Z��5 � #&+* 0�*��5 j �n� j T jN§ ¯ & j À j ° MkOL½$«k���@�:�J�|���U� #6+* ,�Z��5 ¥ ��´
´J�|³����J�±â¯àW���:�J³"«*�U´J���@©W�&�g�n�"�U�$�|���$���U�]´NM

9Y1&'*)�'2�$#6'�#&+Z ,�Z��5 ¥�� #6+* , 01<� ¥ �S��lb§7�;E ¥T§ ¯ & j À j ° K�bB5(-�),)0-LX&9;)0' j ��#&+* 0�*��5 ¥ �6'2��)05 ¥ �Ç�*�;5 j �
 ,1<� � �Flb§ &�j �JK�d[��5� 0) jË§ ¯ Ñ À � ° X;�Fl1§ &Vjä§ ¯ & �Flb§ À �Flb§ ° X�#&5(-ËP.)f�$#�/<)^#&+Z , ,1&� ¥ �¢�Fl1§ &Vj K
����),+Z)0EI1<+Z) jg� #&+Z , ,1&� ¥ �S�Fl1§[K

arctan
arccot

 

Arctangent and Arccotangent

–1

1

2

3

–10 –8 –6 –4 –2 2 4 6 8 10

x

ª.> }�),V^VÊ#��[Kê§ æ Xk'"#65 ¥ ���¬�i'2+Z�� 0'*9;>É��5� 0+*)�#6�*��5(eÇ1&5
��& �Flb§ À ��lb§<�JKn����)0+*)JEI1<+*)6X�'2��)0+*)Ê)�Â[���Z'*�m'2�()Ê��5]/&),+*�Z)
EIH�5� 0'*��1<5n1<5='*��)���VW#&e<)D'2#&5 ��& �Flb§ À �Flb§<�¾�Ç�=K
?.@vw�×¾wBA�tIuªt|wgr x�z��fW�ZÕ�rã�Co=p]q�rFt�uvt|wgri�rOL½$«J³"«Y«zÃb�
��´J�I´`��½$«`���$ã&«J³2´ª«¾���[�:�J�|���U�T�B��'"#&5

#&+* J'"#&5��g� � ��& �Flb§ À �Flb§<� � �(K¹�õ�8�
©&��ã&«J� Í,à=#&+* J'"#&5 � '"#65 ¥ �m� ¥ T ¥�§²�µ& �Fl1§ À �Flb§&�=�U³
'"#&5 � #&+* J'"#&5 j �!� j T jQ§ ��MSOL½$«c���[�:�J�|���U�¡#6+* 0'2#&5 ¥
��´a´J�±³����J�|â¯àW���:�J³2«*�U´J���@©��&�g�n�"�U�$�|���$�$�U�8´NMOL½$«J³"«m«zÃ<��´J�I´`��½$«����$ã&«J³2´ª«¾���@�:�J�±���U�¬�B�` ,1&' ¥

#&+Z , ,16'Y�g� � � Ñ À �F� � �(K¹� ç �
©&��ã&«J� Í,àÐ#&+Z , ,16' �  ,16' ¥ �Ì� ¥ T ¥ § � Ñ À �¸� �U³
 ,1&' � #&+Z , ,16' j �S� j T j�§ ��MCOL½$«!���[�:�J�|���U�T#6+* , 01&' ¥
��´a´J�±³����J�|â¯à��@«"�J³2«*�U´J���@©��&�g�n�"�U�$�|���$�$�U�8´NM



è8[oö ÷7õõ���¨�)ø(ïL��îIìYéFê6ë_ìví|î|ïvë�ð  ba
ön÷�ù úüûC±ý®�¶ÿþ�þ ²,úÛ	 �Þ����	Rü�ú,þ
�¬ý

cosh
sinh

 

Hyperbolic Cosine and Sine

–3

–2

–1

1

2

3

–2 –1 1 2

����)aEIH�5� 0'*��1<5(�
�*��5(� ¥ � ) ' & ) · '§ À � �(K¹� æ �
 ,1<�Z� ¥ � ) ' � )U· '§ À � �(K¹� a �
'"#&5(� ¥ � ) ' & )v· '

) ' � ) · ' � �*��5(� ¥
 ,1<�Z� ¥ � �(K¹�   �

 ,1&'*� ¥ � ) ' � )U· '
) ' & ) · ' �  ,1<�Z� ¥

�Z��5 ¥ � �(K¹� ¿ �
#&+*)ß �#69�9�)0-Ð½@à�»$«J³0ÍJ�Uâ¯��� ´J���:«JXW½@à"»$«J³0ÍJ�Uâ¯���y�"�ª´J���:«JXW½@àJ�
»$«J³,ÍJ�Uâ¯���G�d�&�@©@«J�$�|XF#&5�- ½@à"»$«J³,ÍJ�Uâ¯���W�"�U�d�&�@©@«J�$�|X�+*)0�*%g), �á
'2�;/&),9?><K�����)0+*)�#&+Z)�VW#&5]>�#&5$#&9;1<e<�;),�=�g)0'BP.),),5¤'*��),�Z)
EIH�5� 0'*��1<5(�Q#65�-Ç'*��),�;+n1<+*-��;5$#&+i>y'2+Z��e<1<5(1<VW)J'2+Z�� ¡ 01<H�5[á
'2),+Z%$#&+i'2�,K

Hyperbolic Tangent

–1

–0.5

0

0.5

1

–3 –2 –1 1 2 3

Hyperbolic Cotangent

–3

–2

–1

1

2

3

y

–3 –2 –1 1 2 3

x

����)aEIH�5� J'2��1&5����*�;5�� ¥ #&5(-n'2#&5�� ¥ #&+*)a�i'2+*�; 0'*9;>��;5� ,+Z)�#&�Z��5�eGPR�?'2�n�*�;5�� � �W�c�Ç��#&5�-n'"#65�� � �^�c�
��& j À jv��KutY)05� ,)6X�'2��)0��+!�;5]/<),+Z�*)aEIH�5� J'2�;1<5��R#&+Z)¼-�)0h�5�),-31<5n��#65�-=1<5 ��& j À jª�JX�+Z),�*%g), J'2�?/<),9?><X$#65�-
#&+*)�#69��*1f�i'2+*�; 0'*9;>��;5� ,+Z)�#&�Z��5�e^#&5(-3 01<5]'2�;5@H(1<H��,Kô����)aEIH�5� J'2�;1<5

#6+*�*�;5��n��� � � � �(K ç Ñ]�
����e<�?/<)05Q�]>n#&+Z�*�;5�� � �Z��5�� ��¥ �*�c� ¥ X ¥¡§ ��1<+��Z��5�� � #&+*�Z��5�� �oj �Z�¾� j X j�§ �=K
����)aEIH�5� J'2��1&5

#&+i'"#&5��3� ��& j À jª�¾� � � �(K ç jv�
����-�)Jh$5�)0-¡�]>n#&+i'"#&5�� � '"#&5�� �I¥ �*�c� ¥ X ¥¬§ ��1&+R'2#&5�� � #&+Z'2#&5�� �oj �Z�¾� j X j�§ß�µ& j À jv�JK
����)¡EIH�5( 0'2�;1<5y 01<�*�����W�Z'*+*�� J'29?> �;5� ,+Z)�#&�Z��5�eO1<5Æ'2�()T�$#&9?Ea9��;5�)T�få�PR�?'2�C ,1&�*� � �få��3� ¯ºj À sC�JKtY)05� ,)6Xs'2��)W��5]/<)0+*�Z)WEIH�5� J'2�;1<5O�;�k-�)Jh$5�)0- 1<5;¯ j À sC�¼'"#n0@�;5�en/&#69�H�)0�k�;5O�få�K=bd'k���k#&9��Z1Q�i'2+*�; 0'*9;>
��5� 0+*),#&�*�;5�e^#&5�-n ,1<5]'*��58H�1<H��0K

#&+Z ,1<�Z�Q�F¯ j À sC�¾� �få � �(K ç §<�



 b  è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ

����-�)Jh$5�),-3/@�Ú#f#&+* 01<�*� �  ,1<�Z� �I¥ �*�c� ¥ X ¥ =�Ñf1<+��]>= ,1<�Z� � #&+Z ,1<�Z� �kj �*�¾� j X j =òj&K
����)^EIH(5� 0'*��1<5ä ,1&'*�O�;�`�i'2+Z�� 0'*9;>¬-(), ,+Z)�#&�Z��5�eQ1<5Ë'2��) ¥�� Ñ3#&5�-�1<5 ¥ Ï Ñ=PR�;'*�� 01&'2� � � � Ñ]���
��� ¯ & j À j ° K:tS),5� 0)&X_'*��)`��5]/<)0+*�*)kEIH�5� 0'*��1<53���S-�)Jh$5�),-¡1<5T�V��¯ & j À j ° '"#108�;5�e^/6#&9;H�),�S��5Q���@Ñ(K7bd'
���R#&9;�*1f�Z'*+*�� J'29?>Ê-�)0 ,+Z)�#&�Z��5�eW#&5�-3 ,1<5]'*��58H�1<H��0K

#6+* ,16'2�n�g� � ¯ & j À j ° � � � �(K ç �]�
����-�)Jh$5�),-3/@�Ú#f#&+* 01&'2� �  ,1&'*� �I¥ �Z�ô� ¥ X ¥ U�ÉÑ41<+��]>n 01&'2� � #&+* 01&'2� �oj �Z��� j X j��h& j`1<+ j Ï�j&K
ö3÷�� � ±´±ý®f�´³¬ú�° �

c!³2�ª� �3� �LOL½$«"�U³2«J���>M��	�<K ªô>��]>[%g1&'*��),�Z���,Xc'2�()3�Z)0'n£6� �H� �¬¦ °;� �Þ�l¥ ¨Q���4�g1<H�5�-�)0-Æ#6�_1ª/<)
�8>Ë� �I¥ ��X¸#&5�-¬'2��)0+*)JEI1<+*)f�$#&��#=9;)�#&�i'�H�%�%g),+a�g1<H�5�-ËPR���� "�¬P.)f�*�$#&9;9�-�)05�1&'2)f�]>¬�kK%¥�/[�;-�),5]'*9;>
�	ÒÇ� �I¥ �JK�M�)��$#�/<)�'21f�*�(1vPÉ'2�$#6'R���N� �I¥�& Ñ]�JK
}¸)J'5�4ÏCÑf�_)�e<�?/<),5:K.bd'REI1<9;9�1ªPR�7EI+*1<V�'2��)�-�)Jh$5��;'*��1<5n1&Es�	#&�S#^9;)�#&�i'RH�%�%g),+S�_1<H(5�-3'*�$#6'R'2�(),+*)
)JÂ[���i'2�Z�GÏyÑf�*H� "�3'2�$#U' °<�Æ¥�& � �Æ¥ #65�-

� & � � � �I¥�& �6��ÒC�.- � �(K ç �8�
d[��5� 0)k�¬�;��VW1&5�1&'21&5��� 6X[P.)k�$#�/&)

� ��¥<& �6� � � �H� �!ÒC� À �;E ¥�& � ���©� ¥ - � �(K ç<ç �
®!1<VG���;5���5�e � �(K ç �8�7#&5�- � �(K ç<ç �"X�P.)`�Z),)�'2�$#U'

¦Z� �o� � & �y¦ � � �;E ¥<& � ���*� ¥ -
tY),5( ,)m� �I¥�& Ñ]�¾���kK
����)m�Z), ,1&5�-T�$#&9?Es16E � �(K¨§<�7���R%�+*1ª/&),-¬��53%�+Z), ,�;�*)09;>='2�()k�*#&VW)�P!#ª>&K59Y)�Â[',X_�?E °ý�y¥e��jÞ�´� X$P.)
�*),)�EI+*1&V � �[Kê§<�.'*�$#6'

� �I¥%� Ñ]�¾� ��5(E'�
 � 
 Ö � �H� �c� ��5(E'�
 � 
 Ç � �H� �)- � �(K ç&æ �
����)�9Ú#&�i'R),\8H$#&9;�;'B>��;�R1<�('"#6��5�)0-3�]>n#6%�%�9;>@�;5�e � �(K¨§<�.'21 �±°$À¨j �.�;5��Z'*)�#&-31&E �±°$À�� �JK�d[�;VW�;9Ú#&+Z9;><X

� �kj.& Ñ]�¾� �*H(%£�
 � 
 Ç � �H� �ô� �ZH�%'�
 � 
 Ç � �H� �)- � �(K çba �
®!1<VW%�#&+*�;�*1<5=1&EF'2�() � �(K ç&æ �7#&5�- � �[K çba �!e<�;/&),� � �(KÆ�]�"K
c!³2�ª� �G� ��K¸«J�4�^���>M��]K � #]�*ª.> � �(Kê§n�]�

 01<� ¥ � Â j & j§N¸ ¥ ¶ Ã ��¥ â Â j�]¸ & jæ ¸ ¥ ¶ Ã � Â�Â�Â�-
Ñ � ¥� r §k��V^%�9��;),�Zj &¬¥ ¶ lb§GÏCÑ4#65�-LX(V^1<+Z),1ª/<)0+gjml � §nW���¸ &¬¥ ¶ l � §nW � §<��¸(ÏCÑmEI1<+7#69�9BW §p �
��),5� 0)mÎ �I¥ �7ÏÆÑ(Kª.> � �(K¨§1�]��X

�Z��5 ¥ � ¥ Â j & j�$¸ ¥ ¶ Ã ��¥ å Â jç ¸ & ja ¸ ¥ ¶ Ã � Â�Â�Âo-



è8[�� �!�]�i�"ë_ò8î ���  1¿
9Y1ªP�X

j & j�N¸ ¥ ¶ ÏCÑ��<6 ¥�� r æ À j
ç ¸ & ja ¸ ¥ ¶ ÏyÑ���6 ¥� r �>§ À -Û-Û-"-

tY)05� ,)6X�� ��¥ ��ÏÆÑ4�;EsÑ � ¥� r æ Kc�������Re<�?/<)0� � �(K¨§   �"Kyd[��V^��9�#&+*9?><X
¥<& �Z��5 ¥ � ¥ ä Â j�$¸ & jç ¸ ¥ ¶ Ã ��¥�� Â ja ¸ & j¿ ¸ ¥ ¶ Ã � Â�Â�Â À

#&5�-¶P!)�1<�('2#&��5¶�*�;5 ¥ � ¥ �;ETÑ � ¥ � r §&Ñ(K Ás��5$#69�9;>	P.)��$#�/&)�'21	 "��)0 �0 PR��)J'2��)0+
�*�;5 ¥�&O¥  ,1<� ¥ ÏyÑ(�$)0\@H(�;/6#&9�)05]'29;>

Ñ���Æ¥ ä Â j§N¸ & j�$¸ Ã &�¥ å Â j�]¸ & jç ¸ Ã �ß¥�� Â jæ ¸ & ja ¸ Ã &¤� Â�Â�Â
Ñ���Æ¥ ä Â §�$¸ &O¥ ¶ �ç ¸ Ã �ß¥ � Â æa ¸ & ¥ ¶  ¿ ¸ Ã � Â�Â�Â

9Y1ªP r jªÑ4Ï ¥ ÏÆÑ^�;VW%(9���)0�
§nW

� §nW � jv��¸ & §nW � §
� §nW � �]��¸ ¥ ¶ ÏCÑ

EI1<+R#&9;9�W §�p K¾���(���R ,1<V^%�9;)0'2)0��'2��)�%�+Z1[1&EF1&E � #<�
� ���*2S�*�;5�e � �(Kê§��8��X�P.)`e<)0'

Ñ � ¥  ,1<� ¥�� �*�;5 ¥ �76 Ñ � ¥ ¶  01<� ¶ ¥� �*��5 ¶ ¥
�76 ¥ ¶  ,1&� ¶ ¥��  ,1<� ¶ ¥�� jm�76  ,1<� ¶ ¥�� jj �ß¥ ¶ -

�  ��kbB5 '2��)Ê%�+*1@1&E�1&EY}�),V^VW#��(Kê§8j � �*),)=�g),9;1ªPY�`P!)WPR��9�9c�Z),)�'2��#6'4 ,1&� ¥ �;�m�i'2+*�; 0'*9;>ä-�), 0+*),#&�*�;5�e
��5 � Ñ À �Fl1§<�JK�ª.> � �[Kê§��]��X��Z��5 ¥ � r j &  ,1<� ¶ ¥ ���k�Z'*+*�� J'29?>��;5� ,+Z)�#&�Z��5�e(Ked[��5( ,)��Z��5 ¥ ���m#&5�1[-(-
EIH�5� J'2��1&5LXc�*��5 ¥ ���4�i'2+*�; 0'*9;>���5� 0+*)�#6�*��5(eä1&5�¯ & �Flb§ À ��lb§ ° Kåd[��5( ,)= ,1&� ¥ � & �*�;5 �I¥�& �Fl1§<�JX¾'2�()
�Z'2#6'2)0VW)058'REI1<+� 01<� ¥ EI1&9�9�1ªPR�0K

c.³"�ª� �G� �fK¸«J�4�^���>M���&K� ,1<��Ñm�ìj<K*ªô>='2��)k}�),V^VÊ#��(K¨§b§[X( ,1<� ¶ j � jmlb§[K�ª.>='*��)k-(1<H���9;)k#65�e<9�)
EI1<+*VmH�9Ú#4EI1<+S ,1<�Z��5�)6X: ,1&�B§^�¬§� ,1<� ¶ j & j � Ñ(K�ª.>Q ,1<5]'*��58H��;'B>31&E� ,1<� ¥ #&5�-¡����),1<+Z),V��(K ç X: ,1&�
�$#&�S#Ð�,)0+*1~çQ�;5='2��)���5]'*),+Z/6#&9 � Ñ À §&�JKª.>n#&-(-��;'*��1<5=9�#ªPR�0X

 01<� ¥�&  01<� j � & §��*�;5 Â ¥D�*j§ Ã	�Z��5 Â ¥�&¦j§ ÃL-
d[14'2�$#U'R�8>=}¸)0VWVW#��(K¨§b§GÑ �Æ¥��j<� §G��V^%�9;��),�!Ñ � �*�;5 �*��¥D�Aj �zlb§<�!#65�-n�*��5 �*�I¥�& j �Qlb§&� � Ñ(�
'2��)0+*)JEI1<+*)� ,1<� ¥ Ï  01<� j K tY),5( ,)&X` ,1&� ¥ ���3�Z'2+Z�� J'29;>�-(), ,+Z)�#&�Z��5�eÆ1<5 � Ñ À §<��K�����)ý�0),+*1VçN���
'2��)0+*)JEI1<+*)�H�5��;\8H�)&K



¿ Ñ è é¸ê&ë_ìªí±î|ïªë�ðYñ6ë_òTóôïvëgí±î;ë_ê6îdí?õ
v5w! 5w�x "S�8���z�ç���X}F�$#,øyó&%

�������Y���¼#65¬#&%�%�9;�� ,#6'2�;1<5Q16EôÙc+Z1<%g1<�*�?'2��1&55�(Kê§���KSÁ�1&+D58H�V^),+*�; �#&9¸ ,#&9� 0H�9Ú#6'*��1<5(�Y�?'D�;�D ,1&58/&),5��;),5]'a'21
H��*)a'2�()�EI1&9�9�1ªPR�;5�eG1<+Z-�),+R1&E�1<%g),+2#U'2��1&5��
 ,1<� ¥ � Â Â�Â�Â Â?Â?Â &S¥ ¶§nW � §nW & jv� � j)Ã &R¥ ¶

� §nW & §&� � §JW & �]� � j�Ã &R¥ ¶
� §nW & �]� � §JW & ç � � j�ÃLÂ�Â�Â

Â�Â�Â¨Ã &R¥ ¶§ � j � Ï ¶ Ä å ¶ �I¥ �)-
Ás��+Z�Z'�P.)` 01<V^%�H('2)� 01<�ojb- ç #65�-Q 01<�ojb- æ Ky®!��1@1<�*�;5�e�WQ� a P!)�1<�('2#&��5
 ,1<� ¥ � Â?Â8Â�Â?Â8Â &S¥ ¶j   § � j Ã &S¥ ¶j�� § � j Ã &R¥ ¶¿ Ñ � j Ã &R¥ ¶ç&æ � j Ã &R¥ ¶�&Ñ � j Ã &S¥ ¶jm§ � j Ã &R¥ ¶§ �

� j � Ï ¹ ã �I¥ �,-
ª.>nÙ¾+*1<%g1<�Z�;'2�;1<55�(K¨§��

¦�Ï ¹ ã ��¥ ��¦8Ò ¦ ¥ ¦ ¹ ãj æ ¸ Ò�Ñà- ¿ Â jªÑ ·$¹ � �?E ¦ ¥ ¦@Òòjb- æ -
����)� �#&9; ,H�9�#6'2�;1<5��7e<�?/<)
 ,1<�oj1- ç �ÉÑX- Ñ a Ñ a � a §&Ñàj æ ��è�§6ÑÈÂ j�Ñ ·$¹B¹ ÏÆÑ À  01<�ojb- æ � & ÑX- Ñ § ¿ j ¿b¿]ç §1§1� ¿ è;§&ÑgÂ j�Ñ ·$¹B¹ � ÑX-
ª.>�'2�()`�?'2)0+*V^),-���#6'2)D/6#&9;H�)¼'2�(),1<+Z),V3X7jb- ç � �Flb§ � jb- æ K

1.5  1.6

cos 1.5

cos 1.6

a

9Y1ªPÇP!)` ,1&VW%�H['2)a ,1&� ¥ EI1<+7'BP.1f/&#69�H�)0��1&E ¥ PR���; "�Q#6+*)a ,9;1<�*)
'214'*��)�9���5()�#&+7�;5]'2),+Z%_1&9Ú#6'*��1<5

° �«jb- ç � ÑX-]j  ,1<�ojb- ç
 ,1<��jb- ç &  01<�ojb- æ �¬jb- ç1a Ñ a1  -Û-Û-

 ,1<�oj1- çba Ñ a ��ÑX- Ñ<Ñ<Ñ<Ñ ¿<æ � § æ § a �{è;§6ÑÈÂ j�Ñ ·$¹B¹ ÏCÑ À
 ,1<�oj1- çba Ñ   � & ÑX-¿Ñ&Ñ<Ñ<Ñ<Ñb� æ a � § æ è;§&ÑgÂ jªÑ ·$¹B¹ � ÑX-

tY)05� ,)6X�jb- ç1a Ñ a � �Fl1§ � jb- ç1a Ñ   K����)�5�)JÂ@'Y9���5()�#&+7�;5]'2),+Z%_1&9Ú#6'*��1<5�e&�;/<)0�
� �«jb- çba Ñ a � ÑX-¿Ñ&Ñ<Ñ<ÑXj  01<�ojb- çba Ñ a

 01<�7jb- a Ñ a &  01<�ojb- a Ñ   �¬j1- çba Ñ a1¿<æ �b§ æ -Û-Û-
 ,1<��jb- çba Ñ an¿<æ � § æ �ÉÑX- Ñ<Ñ<Ñ<Ñ<Ñ&Ñ<Ñ<Ñ<Ñ a �{è;§&ÑfÂbjªÑ ·$¹B¹ ÏCÑ À
 ,1<��jb- çba Ñ an¿<æ � § a � & Ñà-¿Ñ<Ñ&Ñ<Ñ<Ñ<Ñ<Ñ&Ñ<Ñ § a è�§&ÑfÂ jªÑ ·$¹B¹ � ÑX-

����),+Z)0EI1<+Z)�jb- çba Ñ a1¿<æ � § æ � �Flb§ � jb- ç1a Ñ a1¿<æ � § a �*14'*�$#6'�¡���X-]j���j ç1¿ § æ]ç ��è�jªÑ ·�' -


