
��� �������
	�� ������������������������������� "!"!�!#��$"%� "&#�'	)(�*�%,+�-�.'!#�,�/%0+�1�243"+�&� 5 6 7 8 7 9 : 5 ; 9 < = > ? @ 8 A A 8 B 5 ; B A 6 7 ? C B : D = ; 7 < 9 6 E F 8 G ; 7 D 8 B H ? ; 7 D I : D F J ; 7 < I H K = < 6L ; F ; < M 8 L A < : N > ; A B 6 G 6< : F; A 6 : 7 A 8 L K 7 6 O P 8 Q R S T < A P D 6 8 < : 7 U V ; 7 D U V W 6 7 V W ; 7 D X W > ; A B 6 L 8 <

Y[Z]\_^a`cbedgf�dh^ji�k
bmln^po�qsrtdjl�uv`xwy`�^]ozf�d�l�`{og|}l~k
baZ�|h`{���akg�
�_������^�l~����`xk�^�oh|���� dh|]�}������`�|�����dh|]������r�d�l~un`�bmk�^

�h�¡ �¢�£�¤¥��¦ §4¨#§© 'ª¬«"�z�©{®¯¦ §
°±¨�®{®�¨#²«�³a´ ¨¶µ4�#§�·/¨©�¸�¹"ºm{ª»·�£"�/§�¢� �¦�«��/§�·½¼±�/§�¢j¾»¹�¾"ª/·¬´
¿�À�Á²Â�ÃÅÄ²Æ{ÄÈÇ�Á²Â#É4Â¯Ê�ËÌÇÎÍÈÏ/Ð�Ñ�ÇÓÒÈÄ�ÆÔËÌÇÓÕÎÀ.. Õ�Ö©À×Ç Ë�Ä�ÆÔËÌØÙÀ�Ú~Õ�Ä²ÆcÑ�Ï~Û�Æ�Ü�Ç�Ñ¬Ý~Á²Â�Æ{Þ.. ß ÇÎÑÈà×ÄÈÆ�Ý�ÕáÆcâ�Ï�ã�ä²ã�ãæå¬Ö©À×Ç Ë�ÄÈÆÓËçØ�ÀÈÚ�ÕÎÄ²Æ�Ñ0Ï�è4Ä²Æcé"À�Ñ̄ Êê�ë�ì/íÈî�ï{ð0ñ{ò�ó×ïÙô)õ×ö0÷�ø�î�ù~ú û�ünîÓú ë�ù,ï{ú ó�ý

þ�ýçÿçý�î �0ýçó���õ���î�ï�����	
������
��ö,ý�ì©í���çî��_îÎø�ò×ïÎí�çî�ò�ü��cý²ÿ̄ ö,ü�î��,û�ý î�ø�����íÈó�î��çî�ò0ü,íÅïxï�÷]û,ø�ý̄ ó��cò±î�ü
��ý²ø��Ìî��×í�cý��{ö,ý�õ��çò�õ,ý����çî�ý̄ ø¡ò����cö,ý)ì©í���Ìî���ëÔîÎøcò�ë

ïÎí��cý²ómø�õ�ýÈÿ�î�ý̄ ø���ö,ý̄ ì©ø�ýÈï��×ýÈø�ò����{ò øcò,ï ��ý¬ø�ò�ì#ý¡øcõ,ý²ÿÈî�í×ï!�,û,ý²ø��ÌîÙò�ü,ø/ò��"�cö,ý#�{ö,ý̄ ò��x÷ ò��"ó,ý��Ôý²ÿ$�cø©î�ü�øcò×ï{î�ó�ú&%�ý¡øcö,ò�'/ý²ó
ö×ý�cý(��ö,í�)�cö×ýhò0õ
��îÎÿ²í�ï�øcõ,ý²ÿ�*�çò�øcÿ²ò�õ�÷sò��+�cýÈíÅïÓïÙ÷sì©í���Ìî���ëÔîÎøcò×ïÎí��ý̄ ósì©ò×ïÔý²ÿ²û�ïÎý̄ ø_ÿ�íÈü-,×ýhøcû�ÿ�ÿ̄ ý²øcø.�Ôû�ïáïÙ÷sû,øcý²ó-��ò
î�ü
��ý²ø��Ìî��×í�cý���ö,ý/ö,ò�ø��"ÿ$�x÷nø��cíÅï/�,û,íÅïÓî��ÌîÙý�ø0�xò×ò�ú1%
ý/ó,ý̄ ì©ò�ü,ø����cí��ý̄ ó��cö,ý»ÿ̄ íÈõ,í�ÿ�î��{÷)ò2��ì©ò�ó,ý���ü43��65�þjøcõ,ý²ÿ����cò×øcÿ²ò0õ�÷���ò
ø��xû,ó�÷7�xö,ý¡õ
�cò×õ�ý���çî�ý̄ ø/ò��"ÿ�x÷nò�ÿ��{÷,ø���í�ïÎø/ø�û,ÿ̄ ö±íÈø»õ,ö�í�øcý#�8�çí�ü,øçî��çî�ò0ü,ø�	�øcò×ïÎû
,�î�ïÓî��Ó÷+,,ò�û,ü�ó,í��²îÙý²ø	�ò��²î�ý̄ ü
��í�çî�ò�ü,í�ï�ò��çó�ý�
õ×í9��íÈì©ý���ý���	"ý$�cÿ×ú0,0÷aì©ò�ü�î���ò9�ÌîÎü��)��ö�ý4,,ý²ö,í�nîÎò��)ò��:�cö×ý+5çþ�ëÓí�ÿ��Ìî��×ý�ì©ò×ïÎýÈÿ²û�ïÎý̄ ø�	0'/ö�îÙÿ²öaí�cý�õ
��ý̄ ø�ý̄ ü
� îÎü_ì©í���ÌîÙÿ�ý̄ ø
û×ü,ó,ý�� îÎü���ýÈø���î���í9��îÎò�ü_í�ø¬í±ü,í��û
�cí�ï/ÿÈò�ü
�{í�ì¡îÙü,í�ÌîÙò�ü<;�=2�mõ,õ
,?>�ú�@#û�ýA�còB��ö,ý�ý$�,ÿ̄ ý�ïÓïÓý̄ ü
�¡ò�õ
�çî�ÿ̄ í×ï���û,í�ï{î��x÷�ò
�#ò�û
�
ÿ$�x÷nø��cíÅïmøcí�ì©õ,ïÓý²ø	�'/ýC'/ý$�cý í,�ïÎýD�xòsó,ý$�cý$�cì¡îÙü,ý ízõ,í���jò��B��ö,ýE,�î�ü,í�{÷½õ,ö,íÈø�ýhó�îÙí���cí�ìGF0H/ë�H�I<;çí�<FJH
ÿ²ò�ü,ÿ̄ ý²ü
����í�çî�ò�ü×ø©ïÎý²øcø��cö,íÈü)K©õ,õ�ì�>»í0ø�'/ý�ïÓï�íÈø��cò îÙü
�×ý̄ ø��çî���í��ý:�cö,ý©ù�îÙü,ý$�çî�ÿ²ø�ò2��õ�ö,íÈø�ý��*�çíÈü,øçî��çî�ò�ü,øÈúL3 û
���cö×ý�cì©ò��cý
	
'/ýeøcû,ÿ²ÿÈý²øcøM�Óû�ïÓï�÷hû,øcý²óC�{ö,ý_øcõ,ý²ÿ$���cò�ø�ÿÈò�õ�÷hò��N�{ö,ý_ì#í����çî��,ë{î�øcònïÎí�cý²óhì©ò,ïÎý²ÿ̄ û�ï�ýÈø4�cò
õ��çò�ò��O��ö,í�4�cö,ý

α−β õ,ö×í�øcý�*�çíÈü,øÌî��ÌîÙò�ü�ò2�"�cö,ý©ì©í9�*�²î���ÿ$�c÷�ø��cí�ïJ;�H�I�> îÙø»ò����{î���ø���ò���ó,ý���ú
P���FRQ�ð�S�S�ú ���~ú ê�í

TVU�W$X Y Z�[*\[*X^]M_�Z*` X1aMbc6[8` d�Y e0Y X�aM\ [*` Y aMf"` _�Z^U$fMY g$hM_
i6jlk�m6n�o�p�qsr"t
n�u*p�m

v�w�xzy+{
|}$~^��~����!��{1|�~��6����������|�x��
w6�"~��!�6xD~8�)�s�Vx2��~8�
� x2�/x2}{&�z|$��~*�!�Lx
��|�~ � {�|�x��!}$����x
}$|~^x
���6��|w�x�~*�M�"�*{�|$x
�
y+�"�^x����0�^x2������})��yB{&��� � }M���s�6�B�6�4|w6x
y)�(�M�6�
w�{?�B|�w/x2~*}
��w!{?��x!�A|w�x2~8}D����x���|�}��sy��A|w�x�}�x&��{��0{�|�~��L�����(y+�!��x���� ��x
x��"�2~�|�{�|�~��L�"���6x�|��6¡6{
�:¢£x?���R{
�¤|�w!x2~^}¤�2w!x
y+~^�
{&� {
�!���6w!¥6��~^¦
�2{/��§6x
ws{��6~^�6}�¡J¨#x���x
��|��^¥z©9ª1«9�s¢£x�ws{��!x��$w!�?¢���|�w6{1|�|�w�x
y�{�|}�~���~*�V�s�*{�|�~��L�-|$x��2w!�s~^�!�6x(�2{
�¬§6x<{&�����z�$�!����x2������0���^¥
�R�Vx2��|��}�x2�6�!x
}<�M�6y4x��6}~��!�
~*�6{&��~*yB���6}M|{
�6|<~*�6���6}�y�{
¦
|�~^�6������|w6x��6}��L�!x2}V|�~^x
�<���(|�w/x�w/�/�V|D�
}M¥"�M|�{&���+¢+w6x
}Mx
|�w!x2�Vxy+�"�^x����0�^x2�C¢£x2}Vx�s~^��M�"�^��x2�®��¯�°(��¯�° � ~8��± �y�{�|}�~����&¡Ov�w!x²�6}$~8�6�
~^�s{&���6}Vx2}�x
���s~*�~�|$xz|���x2yB�"�^�L¥³|�w�x
���(|$x��2w6�"~^�6�!x����L}E|�w!~*�D����x��2~*{&�)�6�"}$�!�L��x�~^�E|$��¢+�6}�´
¢�~^|�wz{�µ�¶�·6¸#�����
{
�Mx�|��<{��6�L~*�z{
�/¥¹�Vx � }�x � {�|~^�6�D�6}��&�2¦
x2��Mx
�1���?�^�s��|$x
}4���6}$yB{�|�~^���z{
�s�E|$�D�/x � �^x���|+{?��¥D~8�6|�x2}�{��2¦
|�~^�6�E§6x�|�¢+x�x2�C�6~*��M�"�^��x2�C~*yB���s}~�|�~^x
�1¡ v�w�x)§s{
�~^�)�6w!¥6��~^¦
�2{/��~*��x
{²�6�º�L�"}<{
�6�"}M�6{��2w�~8�<}Mx&��{�|~^�6x&��¥���~8y+�0�^x!»�|�w�x
���/x���|�}��L�����L�6~��z�2w"{
}{���|�x2}�~*��|�~��2���/�º|�w�x�~^�6|�x2}��s{&�+�s~�§0}${
¦
|�~^�6�6�N�6��{º¢Ax&���#~*�M�"�*{�|$x
�Dy£�"��x���� ��x(���M}�x2���!x2�!��¥J��§s{
�"�6¦
¢�~*��|w���{
}Vx(�R�6{
y£§s~ � �"�?�s�9�^¥²�6x�|$x
}$yB~*��x
�-�L� ��¥z§!¥z|�w�x
�s}V�/�/x2}V|�~^x
�N�L��|w6~*�Ny+�"�^x����0�^x¼~^|�Mx&����{
�"�<{º�2}V¥/��|{&�½�M~^x&�*�
�/�¤|�w/x�w6����|��2}V¥/��|{&�l~*��¢�w6~^�
w�|�w"~^��y4�"�^x����0�^x�~*��x
y+§6x
�6¦
�6x
�J¡�¯�w6{?� � x
��~*�-|w6x<�
}M¥6��|�{&�4�M~^x?�*�-�6{?}M¥6~*� � x��6|�x2}�6{&�
���6�6�"~^|�~��6�6�����V�6�
w�{
�²|�x2yB��x
}{�|$�s}�x!�º�"}Mx
��M�s}�x����2{1�s�Mx
���6}$}�x
�$�!�L�"�6~*� � �
w6{
� � x2�¾~8�¿���/x���|�}��L�����L�6~��À�
w6{?}�{��2¦
|$x
}�~8�M|�~��2������|�w!x+���#y4�"�^x����0�^x6¡sv�w6x
}Mx
���6}Mx!�6§s¥�y£�L�"~�|$�6}$¦

~*� � |�w!x)§6x
ws{��"~ �6}4���N|�w6~*�£���Ay£�6�^x����0�^x��
{
}�x2���0���^¥���¢£x
�
{
��6}V��§6xD|w�xzw6���$|)�
}�¥6�$|{&�A�!�s{&��~�|�~^x
���V�6�2w³{?���!w6{?�Vx
|�}{
�6�~^|~��/�!�
��~*��|$x
}y4�"��x����0��{
}��6~*��|�{
�/��x!�#�6}$�!x2})�!{?}${
y£x
¦
|$x
}1�#�6¥6�6{&y+~^�
�){
�s��}Mx&�*{
�s{�|~^�6�²�"}M����x
�$��x
���:x�|$�!¡¤�¬�6}Mx
¦
����x2}1�½�V|�{&}M|�~8� � �M}M�6yÁ{(µ�¶�·"¸#���A�
{
��xÂ~^|�~^�B���6�$�~�§��^x�|��
~*���!x2�V|�~ � {
|�x�|w6x(�^�?¢®���L�!��x
��|�}{�|~^�L�C�s{
}V|4�/��|w6x��!w6{?�Vx
�"~�{ � }${?yÃ���+§s~8�6{?}V¥��M¥"�M|$x
yB�B����}�}Vx���|��^¥�¡�°+�s})�6}�x��6~^�?�0�
}�x2�V�0�^|���©9ª?«<�
w"{
� � x�|}${
�"~^|�~��6�6{����L�6~*�"~��6�6�²{�§6���6|²���
�
{
�$x)���6�
wD{
�N|�w!x)�$�!���"§s~��*~�|$¥z�*~*y+~�|A~*�E�2}V¥6�?�
}�¥6�M|�{/���2ÄR¢£x
w"{��LxÅ��w6�&¢��Æ|�w6{�|�|�w/x|w6x
}$y£�6��¥6�s{
yB~^��x2���"~���~�§s}$~^�"y
���6�^�6§0~*�*~^|�¥D�*~*yB~�|A���L}7¯�° � y£�6�^x������^x
��~^�<���6�*~*�<�"~�|�}�� � x
�
~*�7��¥6~*� � {�|4y+�!��{
}O���6����x2�!|�}�{
|~ �6�6�N{
§6�&�s|Bª�Ç&È?ÉÊ�ª�Ç?È � ¡

Ë�v¤�¨Ì���x���|}$����������¥D~*�4{��V�6§0�M|�{
�!|�~8{&���^¥Dy4�6}Mx��Vx2�"�$~8¦
|�~��Lxz|��?�"�+~*�����LyB�6{&}$~*�V�/�³¢+~^|�wÍ¨Î{
yB{
���M�
{�|$|$x
}~*� � |��
~*���!x2�V|�~ � {
|�xÌ�yB{&���<~*yB���s}~^|�¥Ï���6����x2�!|�}�{
|�~��6�6�1¡�vlw!x
}Mx
¦
���6}Mx!�R~^|�~^��y7x2{&�6~*� � ��� ��|$�)x
y��R���&¥<�¨Î¦�{���|~^��x����#y£�6�^x
¦
���0��x
�N|$�(�6}��?§"x�~*�"�6~*}Mx���|��^¥Â�6��w��6�V|��
}M¥s�V|�{&�:���R{&�*~^|~ x
�N�L�
���x���|}M�6�M���6�6~^�
{&���^¥D~*�"{���|~^��x�y�{�|}~ ��x
�B��}${
}�x � {
�4�$�!��~8�s�2�
x�|$�!¡��&¡��$�³Ë ~ � ¡£ªL��¢+xD�6}Vx2��x
��|)|�w!xD~*��|�x2}�6{&�N�s~�§R}�{�|�~^�6�
���x���|}M�0y��L�¤¯N°Íy£�"��x����0��x
���s�-�:~*�)���6�*~*�)�&�s¥ � x
��¡6°+�0}
���6¥ � x
� � {
�<�"�$x
�Ð���/�s}~ |�¥ÅÑ�Ñ"¡ ÑLÑ�Ò/Ó��C�����6|{
~*�6�E|�w!x2�Vx
¯�°¾y£�6�^x����0�^x2��{
�){D}�x
�$~*���0{&�����L�!|�{
yB~^�s{�|~^�L�½¡:Ô��s{&�^¥6¦
Õ ~*� � |�w!x¼~8�6|�x � }${1|$x
�D~8��|$x
�s��~^|$¥E�L��|ws~^�+�/x2{
´C~*�E����y+§s~8¦
�"{�|�~^����¢�~�|�wÖ´6�!�?¢���{1§s�M�6}$�!|�~��6�����Lx
�M�M~^�
~�x2�!|<�L�E¯N°(�
¢+x<��x�|$x
}y+~*�!x2�¬|�w�xC¯�°Á���L�!��x
��|}�{�|~^�L�-~*�²���!��~*�¬�?�"¥6¦
� x2��|$��§"x+×

⋅
ª9Ç1È?Ø&¡

Ù Ú:Û
ÜÝ�Þ�ßCÚ#à á9â?á�Üã6ä9Ú:Û
å�æ�à á ç�â�æ�æ�â?å�äMè6é â�ê�Û
á�ë
â
å�ì6í�î�å^ã
ë�Þ�Û2á�Ý�Ü�à�ä�Û�á�ë�ï�Û
á�Ý0ð?í$ð9ã
ë?é�ä�ñ
ò�ò
ò



°+�s}N{
~*y�~^��|��Â�V|$�0��¥�|w6x�µ¶
·!¸lyB{�|�}�~^�D~*�V�s�*{�|$x
�(�
{
�Mx
{?�6�¬|$�z�6}��?§"xÂ�M�"�*~*�6¦���|�{�|$x({
���x���|��£�L�7|�w�x(y�{�|}�~���¡���x
ws{
�E�2w!�L��x
�z¯N° � {
�"�z¯N° y4�"�^x����0�^x2�4yB{�|�}~^�z~*�M�"�*{�|$x
�
~*����!��~*���6~^|}�� � x2��{
�"���&�s¥ � x2��{
�({
��x��s{&y+�0�^x!¡A°+�s}
�s{
��x
}4~^�A�V|�}��6��|$�s}�x
�<{?�N���6������¢��2» ~^���?x��!¡��R�R¢+xB§s}�~^x2���^¥
�6x
�M�
}~^§6x+���s}Ox��s�/x2}~*y4x
�!|�{&�l�"}M����x2���"}$xº��y+x�|�w��6�J�"�2}�¥6�$¦
|�{�� � }V��¢+|�wJ�)��x�|�x2}yB~^�s{�|~^�L�Ð���D~8y+�6�"}$~^|�¥Å���/�/��x
�6|}${
¦
|�~^�6�J��x�|��6¡*�&¡����s��x
}~*y4x
�6|{&�7}Vx2���0�^|���{?}Mxz�6}�x
�Mx
�6|�x2��|��L¦
� x�|w�x
}+¢�~�|wz|�w!xÂ�!~*�����s���~^�L�-~*�C�6��x<�Mx���|~^�L�½¡���x�¢�~8���
{?�6{&�^¥ Õ xÂ�M~*}���|A|w6x��!ws{
��x)|�}{
�6�~^|~��/�!�+~*�C|�w!x�w!�L��|4�2}�¥6�$¦
|�{��*��¡���x����L�"�J��¢+x�¢�~.���0~*��|$x
}�6}�x�|¤|�w�x4§6x
w6{
�6~^��}:�6��y4�6��x
�M}$x
���6x
�!��¥�|$� � {
~*�(~*�6���6}$yB{�|�~��L���6�Âw/�/�V|��2}V¥s�M|{&�l���s{/��~^¦
|�~^x
�1ÄL|�w!~*}�J�L¢+xN¢�~����R��|$�"��¥)|�w�x£����¢����6����x
�6|}${
|~��/�)�"{
}M|
�/�½|�w!x7�!ws{
�Vx��6~*{ � }{
y��N��¯�° � ~*�(�6~^|}M� � x2�({
�"�)���6¥ � x
�
{?�£¢+x?���Î{&�)¯N°Á~*�z���6¥ � x
�0�&Ä#���?�0}M|w���¢+x�¢�~.�����s~*�V���"���
y+�6��xÅ}�x&��{��0{�|�~^�����6}��?��x2��Vx2������~�yB���0}$~^|~^x
��~8��|w6x
�Mx
�$x&�^x���|$x
�(�
}M¥6�&�2}�¥6�M|{��*��¡

	0j�
�����
o9u����
m6n�����"o�p!t��1q6r6o��
��x�~*���!x2�V|�~ � {�|$x
�Ã|�w�x®¯N° � {
�s� ¯�° y+�"�^x����0�^x2�

�s~*�����6�^�6x2�C~*�E�����s�/x2�"�Mx
�D�"w6{
��x
�������6~�|�}�� � x
�D{&�6�<���6¥6¦
� x2�){�|¤x2�!�s~��*~�§R}�~^�sy��6{&���L}��6}�x2�����s}MxN§s¥�Ë�v:��¨����x���|}M�6�$¦
���6��¥(~���|w6x4|$x
yB��x2}�{
|��s}Mx�}�{
� � x+�M}��Ly ª�ÇB|$�)Ñ�Ç���¡sv�w�x
���/x���|�}{£�L�¤|�w!x7~8y����"}�~�|$¥Â���"�6�s{
y£x
��|�{/����¢+x
}MxB}Mx����6}$�!x
�
~*�Ö|�w!xy+~*�Ð~*�"�M}${
}�x
�Ï���x���|�}${/��}$x � ~^�L�Ö§6¥Ð{�Ë0�&�R}�~^x2}
���/x���|�}��Ly£x�|$x
}z���#}V�R´�x
}¬��Ë��Æª���Ç��)¨A�1¡£vJ¢+����x�|�<���
��~ � w!|A���?�"}$��x
��{?�!�<§6x
{
y®�$� ��~�|$|�x2}�O¢+x2}�xB�s�Mx
�½» { � �^�L¢+¦

§s{&}A�V���s}���x){?�6�C{ �!�#}�§!x2{
y®��"��~�|$|$x
}£���$��x���|�}{&�#}${
� � x
Ò�Ç�Ç?Ê#"&Ç�ÇLÇº�2y£È K ��{
�º¢4x?���A{
�){E|$�s� � �M|$x
�³��{&y+��{
�s��{
¯#{1Ë � §�x�{�yÅ�M�!��~�|�|Mx�}����M�&x��|$}M{
��}M{�� � x�ª�Ñ?Ç
Ç?Ê½ª
ª�Ç
Ç&Ç+��y�È K �
¡
v�w6x��!~*{
y+x�|$x
}4����|�w!x��6~*{
�"w6}{ � y®¢�{
�ºª¼{
�"�DÇ ¡ Ò<y+y��
}�x2����x���|~^�6x&��¥J¡�$�~*���"~*�¬± � ���?�"��x
�³�.�%�?§�{&�6����¯ÎvÖ��x
¦
|$x���|$�6}$�-¢+x
}Mx��R�Vx2�½¡�vlw/xÌ�M}�x
���6x
�6��¥�}$x
�M�"�^�6|�~��L�Æ¢7{&�
�s{
}�~^x2���M}V�6y¿Ç0¡�ÇLÇ'&�|��(&��2y£È K �!x
��x2�"�6~*� � ���G|�w/x
§s{&�6�6¢+~*�!|�wÃ����|w�x ~*���!x2�V|�~ � {�|$x
�G���x���|�}{&���*~*�6x
��¡<Ô
���6|$�6�M���M~���|�x2}N���L}O|�w�x����x���|�}{&�l}Mx � ~��6� �LÇ�Ç�Ç?Ê�&LÇ�Ç�Ç)�
y4È K
¢�{
�O�s��x2�(|��Â~*y£�s}V�L��xB|�w�x)�$~ � �"{&�*)+�6��~*�Mx)}${1|�~��J¡

vJ�<~*���6x
�M|~ � {
|�x��
}M¥6�&�2}�¥6�M|{��*��~*��|�w!x�¢�w/�s�^x)�$��x���|}{&�
}�x � ~^���E���M}��LyÐ�M{
}�~*�!�M}�{
}Vx2��|����J��|}${��s~��6�^x�|���{�|#|w6x,+�·�-£¶
�{
y��R��x4¢�~^|w����6|��2w"{
� � ~^� � ¢�~*�6�!�?¢Ðy�{�|�x2}~*{&��{+���x��2~8{&�
�${�y+�"��x+��x1�*��¢+~�|�w(�6~^{
y4�?�6�(¢+~^�6�&�?¢+�7��{9����x��$�M~�§0� xB�$�&x��9|$¦
}{&�7}�{?� � x³ª�ÇLÊ"×.&6Ç?Ç�Ç-�
y+È K �<¢B{
�Â�!x
�$~ � �!x2�Í�
Ë�~ � ¡/�"�1¡
v�ws~^�¤��x&���6���6�6�~*�V|����6��{N§s}${&�$�����6}$���0�10{
�6�º|$¢4�����L�!�6x
}
�"~����
��2¾¢�~^|w��6�!��¥��
}$¥6��|�{&���*~*��x��"~^{?y4�6�6�Í¢�~^�s�/�L¢B�43
�
∅
&¼yBy)�&¡/v�w�x4�s~8{
y+���s�B¢�~8�6�6�&¢��:{&}Mx � �^�sx
�B�6��|$�B|�w/x

���/�!��x2}�4�"~*�M�
�1¡lvlw/x)���6�6��x
}�+�6~*�V�2�£{
}$x���x
�6{
}{�|$x
�<§"¥D{
§s}{
���}�~*� � 5 ��~*�6�!x2}N�6~*{
y£x�|�x2}O�L�£ª�Ç�yBy)�+{
�N{)�$�6{1��x
}
|$���6{
}$¥(�{
y��"�^x+|w6~^�
´6�6x
�$�1¡sv�w6x+~*�"��x
}�{?}Vx2{76Ì§!x�|�¢+x�x
�
|�w!x4|$¢+�B���/�!��x2}���6~8�M�
���$x
}M�!x2��{?�¤|�w!x+��{
yB�"�^x4�2w"{
y+§!x2}2¡
v�w6xz���L�!�6x
}�¢�{
�(�$x&�^x���|$x
�{
�({-y�{�|�x2}~*{&������}Â�{
yB�"�^x
�
ws{
y£§6x
}�|���x��"�?�^�s�!xD���6�6�~*��x
}{�§0��xz|w�x
}�yB{&� � }${
�"~^x
��|
{��
}$����:���s}���{
y��"�^x!¡!v�w!x4|�w6~^�
´6�!x2�����L��|w6x+��{
y��"�^x
��¢7{&�
ª�¡8��y+y ~*��|w�x��6}Mx
��x2��|z�M|��s�"~^x2�2¡7v�w!x�~*�6�"~��Ry }$~*� � �
¢+x
}Mxz�s��x
��|����Mx
{&�+|�w�xz�{
y��"�^xC�2w"{
y+§!x2}E���$w!�?¢B��§6¥
�"{
}$´Á�!�?|��~^�GË�~ � ¡9�6�&¡ÂÔ �M|$x�x&�¹�
{
�6~����*{
}$¥®|$�"§6x�:
���/�!�6x���|��|w�x¼��{
y��R��xB�2w!{?y4§"x2}O¢+~^|�w(|w6x � {&���V¥/��|�x2y�¡

v�w!x��{
y��"�^xB��x&���J¢�{
��y4���s�!|$x
���6�<{+���"���(�M~*� � x2}O�L�
{)�&�^�/�Vx2�C��¥��?�^x
���+x)�2}V¥6�L��|�{�|B�������~^|�~��6�<;�~*�¬Ë�~ � ¡��"�1¡

¿4ÇÙànâ%=�â > î ó(5{þ�ø{õ×ýçÿM�8�{û×ì ò��:�xö×ý±î ü��áý��{ü�í�ï��×î ,��{í���î ò�ü_ò��:�xö×ýBF"H
ì»ò�ï�ýçÿçû,ï�ý²ø�ì/í$�*��î �±î ø{ò�ï�í$�xýçó�î ü

α
ë�ò��÷���ý¯ü+; ?

=
K�K�@:	vø{õ×ýçÿ��^��íÈï6�{ýçøxò ë

ï�û9��î ò�ü+��ú ����S ÿçì ACB >²ú"��ö�ý4F0Hsì/ò×ï�ýçÿçû,ï�ý¯ø©í$�{ý�õ��xýçø{ýçü��¬î üeò�û9�¡ò�0÷ ë
��ýçüÅ;EDFD�ú DFD Ø�G >zí²øhí-��ýçøcî ó×û�í�ï�ÿçò�ü��{í¯ì î ü�í$�cî ò�ü�;$F0HIH:H I �{í���î ò
∼ =

⋅
KM� A*J >

¿4ÇÙànâ'K ú!�'ö�ý)ø{í¯ì»õ,ï�ý�ÿçý²ï�ï�ø{õ�ý¯ÿ²î í�ïÓï ÷]ó�ý²ø�î �0ü�ý²ó��Îò���5{þ�ë�ø{õ�ýçÿM�*�{òÈø{ÿ¯òÈõnî ÿ
î ü���ýçø*��î ��í���î ò�ü�ø�ò��¬ÿM�Ó÷×òÈÿ$�Ó÷�ø*�ÓíÅïÙø)íÈü�ó(�áö�ý²î��)ì©î����{û��{ýçø í��MLçýM�{ò_õ��xýçø ë
ø{û��{ý�ú

N

O�PRQ S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò



vlw!xD�{
yB�"��xE|$x
y���x
}{�|$�s}�x<¢B{
��y4x
{?�V�s}�x2�-§"¥�{E�2{&�*~^§s¦
}�{�|�x2� ��~*¦��6~^�6��xÐ¢�~^|wÁ{Ð|�x2yB��x
}�{�|��s}�x�}Mx
�$�!���!|�~^�6�����
Ç0¡ Ç�Ç "4��~^�C|�w�x)|�x2yB��x
}{�|$�s}�x�}Mx � ~��6�<§"x&���&¢ �'"4�Ï{
�"�
Ç0¡ Ç." �Í{1|Aw6~ � w!x
}�|�x2y£�6x
}${�|��R}Vx2�1¡Rv�w!x¼{������"}�{���¥(�6��|�w�x
|$x
y���x
}{�|$�s}�x��M|{�§R~8�*~ Õ x
�Ð§6¥�{�����y��/�s|�x2}¬¢7{&�z§6x�|$|�x2}
|�w"{
�

±
ÇR¡�Ç ª ��{�|��

≤
�."<��{?�!�

±
Ç ¡ Ç�&�� {�|�w6~ � w!x2}

|$x
y���x
}{�|$�s}�x
��¡ÂvJ�Ð��§6|�{
~*�®~*�6���6}�y�{�|~^�6�����®|�w�xÅ}Vx2{&�
{
§s�V�s�^�6|�xÂ�${&y+� ��x)|�x2yB��x
}�{�|��s}�x�|w�x9��~*¦��s~��6��x�¢B{
�4�2{/��~^¦
§R}�{�|$x
��§s¥-���6yB�6{
}~^� � {C}$x � ~*�M|�x2}�x
���${
yB�"�^xD|�x2y£�6x
}${
¦
|$�0}Mx�|$��´6����¢����M~��6x2�Æ|�w/x2}y£�L�!¥/�!{?y+~^��|$x
yB��x2}�{
|��s}Mx
�6��~*��|��¹���$�!��~8�6Ê��V�s�*~^���sw!{
�$xz|}{
�s��~^|�~^���s�2�7y4x&�^|�~*� � {
�"�
§s��~���~8� � ���6~*��|��O�6�M"����6§s��|�{
�/��x
�1»#� � �6±�x6��¯�� = ��° � �
± � �&¡lv�w6~8�+�6}M����x2�/�R}Vx�{������&¢��4�s�4|��<}$x
{��
wz{
�z{�§s���6�^�6|$x
{
�����s}�{
��¥��/�B|w�x²�${
yB�"�^xz|$x
y+�!x2}�{�|$�0}Mxz�6x�|$x
}$yB~*�6{1|�~��6�
{
§6�&�s|#Ç ¡*ª �~*�º|�w�xN¢�w6�!��xN|$x
y��/x2}{�|$�"}$x4}${
� � xA�M}��Ly ª9Ç
|$�zª���Ç �º¡

vJ�+x
�6���s}�x � �L���B|�w!x2}�y�{&�"�����6|{���|¤¢7~�|�wB���/�!��x2}¤�s~^���2�
�����6�$~^|~^�L� 2�~*�-Ë�~ � ¡��"��{���{
yB�"�^x � {
�4¢+{?�N���6�6�6x
�6��x
�
~*�®�*~*���s~*�Æ{�|z�L��x
}�6}Mx
��M�0}Mx��6�C{�§6���6|z�L�!x�§s{
}1¡¼v�w6~*�
�L��x
}�6}�x2���$�"}Mx<¢�{
�B§!x2~*� � yB{
~*��|�{&~^�6x
�-�s�-|$�z{<�
}M¥s�V|�{&�
¢�{
�C���6yB�"�^x�|�x?�^¥ � }M��¢��l¡£v�w!x���{
yB�"�^x2�C¢£x2}Vx��9�^�?¢)�^¥
� }M��¢+���M}��Ly |w�x��*~*���0~^�Ð|$����§6|{
~*����x
}$��x���|z�
}�¥6�$|{&���
¢�~^|�w � �&�/�E�6��|�~��2{&�#���"{��*~ |�¥�¡�vlw"~*�N�
}$¥6�V|�{��:�!�s{&��~�|$¥<¢�{
�
~*y�y£x
�6~*{�|$x&�^¥<���6��|}��6����x
�<§!¥<x�¥�x(��y+~��2}��L�����L��x����/�s}~*� �
� }M��¢4|�wG{
�³¢+x?���¹{
�³§"¥ |w6xÐ�6x�|$x
}$yB~*�6{1|�~��6���L��|�w�x
§R{
�6�!¢�~^�!|�wE�/�O|�w�x����Ay4�"�^x����0�^x����s�s�!{?y4x
�6|{&�#{�|B����¢
|$x
y���x
}{�|$�s}�x!¡7v�w�x � }M��¢����
}�¥/��|{&���(¢£x2}�x²���LyB�"�^x�|�x?�^¥
|�}{
�s���6{?}Vx2�!|�|�� �s~^�~^§0�^x��*~ � w!|{?�6�Ãw6{?�®�!x2}V¥Á�$yB{&���
}$x
�$~8�6�s{&� ~*�6w!�Ly£� � x
��x��L�"� §s}��L{
�!x2�6~8� � ��{�§"�?�6|
Ç0¡ Ç ªA�
y+È K �&¡��Åx����?�J�*�z�6�&|¼��x�|$x���|�{?��¥z|}${���x2�£�6�N|�w�x
��¨�¦�~^�"{���|~^��x(± � �6}�° � �6~^§s}�������w!�L��|B�2}�¥6�M|{��M�
Ä������s�Vx2¦
�6�6x
��|9��¥��:���s}B�
}M¥s�V|�{&�*�){?}Vx��!x
}$��x���|1¡¤vJ�z�&�6x2}V���6y£x(|�w�x
�s~*�M�M~������^|�~�x
�4���/�!�6x���|�x2�E¢�~^|w<|w6x)§"~ � ���"���sy£x��$�syB�D{�|
|�w!x

γ−β
�6w"{
�Mx�|�}{
�6�~^|~��/�®~*�®���6�*~*���&�s¥ � x
����{�§"�?�6|

"0¡�×"ÓÅ©*�s«��{
�"�)|��)�?§"|�{
~*��w6~ � w(���s{&�*~^|$¥)�
}�¥6�M|�{/���¤�L�Î����¢
|$x
y���x
}{�|$�s}�xC° � ¦��6w"{
�Mx
�){D���x��2~8{&�O�!}$�&��x
�!�s}�xÂ¢£�L}´�x
�
�L�!|�§"¥�©E&R«£¢+{?�£�R�Vx2��{
�"�²�9��~ � w/|��^¥�y£�L�"~��M~�x2�����L}B���s}
�6x
y�{
�!�s�2¡Avlw!x

γ
¦M° � �2}�¥6�M|{��+�L����x
}���x���|Â�!�s{&��~�|$¥�¢�{
�

���^�?¢º��¥���ÇR¡�Ç." � )+w0�E���&�"��x
��|�w"}M��� � w³|�w!x
γ−β

�6w"{
�Mx
|�}{
�s��~^|�~��L�½¡/Ô�|�{£|$x
y���x
}{�|$�s}�x+�9��~ � w/|��^¥<�^�?¢+x
}�|�w"{
��|�w�x
γ−β

|�}{
�"�$~^|~^�L�����6~*��|C�
∆
�

=
Ç"¡ Ç���Ê0Ç ¡ Ç'& ����{C��x
}$��x���|

�2}�¥6��|�{&�0�6�
β

¦8�?�"¥ � x
��¢�{
� � }$�&¢��({�|#���6�6��|�{
��|�|�x2y£�6x
}${
¦
|$�0}Mx���|�x2yB��x
}�{�|��s}�x���^�6��|��s{
|~��/�!�z¢+x
}Mx�y+{/���^x
}C|�w"{
�
±

Ç ¡ Ç.� ���&¡¹v�w�x®�2w6{&� � x2�Ö~*�G�&�s}Å�{
yB�"��x
�Å�/�s}~*� �
¢�w6�!��x � }$�&¢+|�wÖ�6}M����x2�/�R}Vx²¢+x
}Mx�y+���s~^|��L}�x
�������6|~*���s¦
�L�"���^¥)�$�!x���|�}V�/�V���6�6~��2{&����¥J¡��A�0}$~*� � |�w�x4}Mx��2}�¥6��|�{&����~ Õ {1|�~��6�
�/�-|w�x

β
¦��6w"{
��x6�(¢AxÖ��§s��x2}V�6x2��{
�Ã~*���
}�x2{
�VxÅ�6�-|�w�x

�/�/|�~^�
{&�l|}{
�6��6{
}�x2����¥<�����L�"}��{
y��R��x
�1¡��$��|�w�xB|�}{
�6��6{
¦
}$x
����¥²�s~^�-�6�&|¼~*y£�s}V�L��x(���R}V|�w!x2}+y£�6}Mx!�l|w6x��2}�¥6�M|{��#���
β

¦*���6¥ � x
��¢B{
�D�9�^�?¢)�^¥Ð��Ç"¡�ª � )+y�~*� �D�����6�^x2�Ö�6�&¢��½¡
±Îx
{?}N�6w6{?�Vx�|}${
�"�$~^|~^�L�"���0|�w/x¼��{?y+� ��x
��¢+x
}�x+���&�"��x
�C��/}
¢�{
}y+x
�0�4{�|�y+�6�
w(�9���&¢+x2}�}{�|�x)��Ç"¡ Ç�Ç�"�� )+y�~^�J�&¡!vJ¢+�
�$x
}$~�x2�¤x��"�6x
}$~*y£x
��|��¤¢+~^|�w��6~*�M��x
}Mx
�6|#{
�"y+~^�"|$�"}Mx.)�y+{1|�}$~��
��Ô )+���Å}�{�|�~^��¢4x
}$xÐ�
{
}}$~^x
�����6|����L}�§6�&|�wGy+{1|�}$~��

yB{�|$x
}�~^{/���C��± � �6}C° � �&¡+�$��|�w�x��M~*}$��|<��x2}�~^x
�C��ÔA�&��¢£x
y£�L�"~^|$��}$x
�E|�w!x)§6x2w"{��s~��6}4�L�O|�w!x(�¨#¦�{1��|~ �!x�y+�!��x����J�^x2�2�
¢�w6~��2w ¢+x
}Mx��s}Vx2��x
��|Ï~*� �?�0}Å�{
yB�"�^x � {
�Vx2�Æ�
° � �
Ñ�Ñ ¡ Ñ�ÑLÒ!ÓÁ{
�"�-± � ��Ñ�Ñ0¡�ÑLÑ�Ñ!Ó+�<{
��}�x
�$~*���0{&�4�����6|{
y�~^�"{
¦
|�~��L�"��»�¯N° � ~8��"~^|�}V� � x
�Ö�&ª &�"��!��§��D{
��¢+x?����{
�E¯�°
��{�§6���6|�×6Ç��!�6§��4{
�6�C¯N° � ��{�§"�?�6|ºª7�6�!y��4~*�����6¥ � x2�l¡
�$�z|w6x<��x����L�"�²��x
}$~^x
�������&�½¢£x�~8���6x
�M|�~ � {1|$x
�²�"~�|�}�� � x
�
x
�s}�~^�2w/x2�(§!¥<¯�° � ���'"��"�6y��4{
�6�(�&�s¥ � x
�(x2�!}�~��2w�x
�(§6¥
|�w!x)¯N° ��{�§"�?�6|4Ç ¡ Ñ(�6�6y��&¡

v�w!x�y£x�|�w��6�6�B|��¹�!x�|�x2}�y�~8��x(|�w!xÂ~*yB���s}~^|�¥z�����6��x2�!¦
|�}{�|~^�L��~^���V�"��~*���6~�|�}�� � x
��¢4x2}�xD��x
���2}�~^§6x
��~*��©�ª2«�¡��$�
�
{
�$xÖ�L�-|�w/xÅ���6¥ � x
���${?y£�0�^x2�2�Â¢+xÅ�!x�|$x
}$yB~*��x
��|�w/x
Ô )+� }${�|~^�(�s~*{�´!����¢��D{�§"�$��}��|�~^���C���&x2�M�M~��2~^x
��|��©9ª���×R«
{
��¢£x?���½{
�O�6~*{)�6{
}�|�~*{&���s}Vx2��M�"}$x!¡

	0j�
 ��9r �^n�� �&m6q<qJu���t
r����
u*p�m

�������������L¶C+������R· �!��"#�$"&%('*)�·'+�¶+�.µ�·,�'+-���.�/"�'+
{!�1032 � �&n$o�u � ¡#v��-|$x
�M|)���s}){
�"�6}M�6{��
w�Ê�|����6}V�L§!x

w!�L��|D�
}M¥"�M|�{&���!�s{&�*~^|$¥54 ¢+x��M~^}�M|z�$|��s�"~ x
�Ö|�w�x�¢+x&���
~*���!x2�V|�~ � {
|�x2�

α−β
�6w"{
�Mx)|�}�{?�6�~�|�~��/�E~*�D�V�"��~*�E�s~^|}M� � x2�l¡

v�ws~^���6w"{
�$xN|�}�{?�6�~�|�~^�6�)~*�¤{+�M~^}��V|:�6}$�!x2}¤�sw6{
��xN|�}${&�6�~�|�~^�6�
{������6yB�6{
�6¥6~*� � §!¥�{C�!�6�^�sy+x6�$�syB�³��{�§s�&�6|ÂÇ ¡ Ò!Ó��({�|
|�w!xCx2�!�s~��*~�§R}�~^�sy �6{
�6��}(�s}Vx2��M�"}$x�©*""«9¡Ov�w!x����&¢¾|$x
yB¦
��x
}{�|$�s}�x

α
¦��"w6{
��x��6���M�"�*~*�£± � ws{
�87O·'&B���"§s~^�4��|�}M�!��|��R}Vx

{
�"�Ï�/�L��Mx
��Mx
�-���6� � ¦�}�{
� � x��/}�~^x
��|�{1|�~��6�6{��)�L}��x
}1¡�vlw/x
w!x��s{ � �L�"{&�

β
¦��sw6{
��x-����6{���x � }��&�R� 7:9 S ) - -!- �<~^��{?�

�6}$~^x
��|{
|�~��6�6{/���^¥Â�"~*�M�6}��6x
}Mx
�<�6w"{
��x6¡
vJ���"}M��§6xC~*�s�!~*}Mx���|9��¥�|w�x

α−β
¦��"w6{
��x<|}�{
�!��~�|�~��6���L�

|�w!x<y+{
|}$~^�³�± � ��¢£x�y£�L�"~^|��L}�x2�¬|�w!x�§"x2w!{��s~^�L}£�6�4|�w/x
¯�° {
�s�Í¯�° � ���R�6�"{
y£x2��|{&���E{
�<{²���s�!��|�~��6���6�B|$x
yB¦
��x
}{�|$�s}�x!¡?Ô4��|w6�&� � wB§6��|�w)�V�s§"�M|�{&����x2�:}�x
{���|:��x
�6�~^|�~��6x&��¥
|$�(|ws~^�4�sw!{
�$xB|�}{
�"�$~^|~^�L�¬���Mx�x<©9ª?«��&�0|�w!x)y+���$|N�?§"�6~^�?�0�
�
ws{
� � x2�<{
}�xz��§s��x
}M�6x
��~*��|�w/x����x���|}M�6�M���6�6~^�²�
w6{
}{��
¦
|$x
}~^�$|~^�
���/�¤|�w/x

ν S ¦V¯�° � ���s�!�s{
y£x2�/|�{��¤�
Ë ~ � ¡1&s�&¡Rv�w!x2�Vx
�
ws{
� � x2�-¢+x
}Mx����LyB�"�^x�|�x?�^¥ }Mx
�"}M�6���6�
~^§0�^xÅ{�|����&�s�*~^� �
{
�"�²¢B{
}�y£~*� � ¡�°��!x

νS ¦V¯�° � §s{
�"��~8�²|w�x
α

¦��6w"{
�MxC~*�
��"�*~^|¼~8�6|��z|$¢4�z§R{
�!�s�)~*�-|w�x

β
¦��"w6{
��x(x��0{���|��^¥�{�|)|�w/x

�6w"{
��x+|�}{
�6�~^|~ �6�<�/�L~*�!|4�
Ë�~ � ¡ &0� ·0�1¡ v�w�x+�&�^x2{&};�$�Ry+�E~*�
��§s�Mx
}���x2��~*�³|�w�xC|$x
y��/x2}{�|$�"}$x
¦���x2�!x
�6�6x
��|�§s{?�6�!¢+~*�!|�w
�6��|�w!x��-�Ay4�"�^x����0�^x2�4{
|N|�w"~*�N|$x
y��/x2}�{
|$�"}Mx)|$�&�J¡ v�w!x2�Vx
��§s�Mx
}��6{
|�~��6�6�1� � {
~*��x
�Á§!¥�|�w�x����x���|}M�6�M���6��¥��L�����
y£�6�^x������^x
����{
}$x£���6�6�M~*}�y+x
�(§6¥<y£�L�"~^|$��}~�� � |�w�xB|$¢4�6¦8�/~8¦
§s}��L��§s{
�s���6�

α
¦�± � �"¢�w6~^�
w<�6~*��{?�6�/x2{
}��~^�(|w6x

β
¦��!w6{?�Vx

���Mx�x©9ª��+Ë�~ � ¡ 9 «��
¡+v�w�x�~^�!|$x � }{�|�x2��~*�/|$x
�s��~^|$¥��L��|�w/x
ν S ¦M¯N° � ���s�6�"{
y+x
��|{��<~*�²�"}M�6����}$|~^�L�"{&�(|$�Ð|�w�x�|$��|{&�
�!�sy+§!x2}N�6���-�+¯�° � y4�"�^x����0�^x2�1¡�vlw!x)~*�6|�x2�!��~�|�¥<�6��|�w/x
�6��x

ν S ¦V¯�° � §s{
�"�)~*�)|w�x
α

¦��6w6{&�MxA~8�:x
���s{/�s|$�B|�w/x�|$��|{&�
~*��|�x2�"�$~�|$¥ �6� |$¢+�

ν S ¦V¯�° � §0{
�6�"� ~*� |w�x
β

¦�± ��
Ë�~ � ¡ &J�=<"�&¡ ��~*����x�|�w�x��!�sy£§6x2}C���D�-�Dy£�6�^x����0�^x
�z~*�
���/�!�$|{
��|�{�|)|�w!~*�B|�}�{?�6�~�|�~^�6�J��|�w�xD�-�)¯N° � y£�6�^x����J��x
�
y£�s��|�§6xC�6~*��|�}�~^§6�6|�x2�-§6x�|$¢+x�x
�²|�¢+�z�s~*�M��x
}Mx
�!|¼��~^|$x
�)~*�
|�w!x

β
¦^± � �A{������/}��s~^� � |$��|�¢A���!�L��$~�§0��xz��}~ x
�!|�{�|�~��L�"{&�

���6�$~�|�~^���s�N~*�(|�w/x¼w��
�<�V|�}��6��|$�s}�x+�6�
β

¦^± � ©9ª1«9¡

N ' % >

S�à T$à Ü$ÛIU/à T$Ü�à Ü V%W�â2ßYX�â
å Û�æ Z�å�ä�ñ�ò
ò�ò?ä [2í$ñC\Lä U6ã�Ý
í*OC]�_$ò O^P�O



v�w�x���x�|�{
~��^x
�Å{
�"{&��¥6�~*�E�L�(|w�x
α−β

�6w"{
�Mx�|}${?�!��~^¦
|�~^�6��©9ª?«4��w/�L¢£x2�¬|�w6{�|B|�w�x<���6x���|}M�6�M���6�6~^��§6x2w"{��s~��6}+���
|�w!x+¯�° � ���"�s�6{
y£x
�6|{&�RyB~*}$}��L}��{&���0�
w6{
}{���|�x2}~^��|�~^�
���6��{
�M~*}�M|z�L}��x
}z�6w"{
��x�|}${&�6�~ |~^�6�J»�{�M}Vx2�/�sx
����¥ �$�syB�JÄ�{
|�w!x2}�y�{&�Âw!¥6��|$x
}Mx
��~^�¬�L�C{������L�C���x���|�}V�6�M���/�!~^���
w6{?}�{��2¦
|$x
}�~8�M|�~��2�2ÄR|w�x����?x��0~*�M|�x2�!��x£�/�¤|�w!x

α
¦#{
�"�

β
¦��"w6{
��x
��¡

§�� � 2 � �?no9u�� ¡��L~8����x�&6Ç�¥6x
{
}$�1�7~�|D~*���s�6�&�^x2{
}<~8�
��~^|�x2}{�|��s}�x�~*�J|�w�x

α−β
�6w"{
�$x�|}{
�s��~^|�~^���)~*�)���6�*~*�B���6¥ � x
�

~*�B�6���M~^}�M|)�6})�Mx����/�!�²�6}��6x
}�¡��Åx<{
�"�"�*~^x2�-|w�xDy+{1|�}$~��
~*���6�*{�|�~^�6�(|�x��
w6�"~��!�6x+|����&��{&}$~*��¥(|w6~*���/�6x2��|~^�L�½¡

° � y+�!��x���� ��x
��������Mx
���)�!�L� Õ x2}��zx&��x���|�}M�6�6~��D�$�6~8��~8�
|�w!x � }M���s�6��x&��x���|}��L�"~^�+�$|{�|$x!¡svlw!x
}Mx
���/}Vx6�0�M�"��~^�����6¥ � x
�
���6y£§s~*��x
���!}M�6��x
}$|~�x2�£�L�4{��2}�¥����2}V¥6�$|{&�Î{
�"�C�L�4{(y�{ � ¦
�6x�|�~^�<y+{1|$x
}$~*{&��¡��?�"�*~*�z�&�s¥ � x
�²x��s~*�V|��)~^�-|�w6}�x�xÂ�"w6{
��x2�
{
|D{
y£§s~^x
��|D�6}�x
�$���s}�x!»

γ
¦V° � ���

=
"&×J¡ & 9 Ê"×�&J¡ Ò��B�&�

β
¦

° � ���
=

×'&J¡�Ò�Ê��'&0¡ Ò,� ���D{
�"�
α

¦V° � ���
≤
�'&J¡ Ò,� �B�&¡

vlw!x����&¢À|�x2y+�!x
}${�|$�0}Mx
α

¦��6w"{
��x�~*�C{
�Å{
�!|�~8��x2}�}$��y�{ � ¦
�6x�|�© 9 «��+¢�w�x
}�x2{
�C|w6x

β
¦z{&�6�

γ
¦��!ws{
��x
���!�L��Vx2����6�

���6� � ¦�}${
� � x�yB{ � �6x�|�~��²�6}��6x
}z©��"«�¡+v�w�x
β

¦V° � w"{
�C|�w�x
}�w/�/y£§6��w6x
�6}{&���*{�|$|~^��x��L�4�$�"{���x � }M���s��� &__ - �l¢�w�x
}�x2{
�
|�w!xA��|�}V�6��|��R}Vx��6�J|�w!x

α
¦M° � §6x&�^�L� � �¤|$�B|�w/xA��6{���x � }V�L�"�

3/� ) - © 9 ��Ò"«9¡Îv�w6xC�
}M¥6��|�{&�+�M|�}��6��|$�"}$x
�)���B|�w�x
α

¦B{
�"�
β

¦��!ws{
��x
��{
}�x¹{���|$�"{�����¥���x2}�¥��$~8y�~��*{
}�{
�"��§6��|w���|�}M�!�2¦
|$�0}Mx
�����6�6�~*�V|��L�¤�?�^�L��x
�6¦��!{
�
´�x2�E�*{�¥�x2}�N��§s{
�{&���0�*{
��x
���&¡
vlw!x+�6~*��|�{
�/��x4§"x�|�¢Ax�x
�Â�/x2{&}Mx
�$|�y4�"�^x����0�^x2��~^��|�w�x4§s{&�${&�
�0�*{
��x(��&J¡8�&Ê�& ¡ ×�Ô �!��~*�4���6§s��|�{
�/|�~*{&����¥z�$yB{&����x
}4|�w!{
�C|�w�x
�s~*�V|�{
�!��xz§!x�|�¢+x�x
����x2{&}Mx
��|Â�!x2~ � w�§"�L}�(�M}M�6y �s~^�M��x
}�x2��|
��{1¥Lx
}$�7�

≥
×�¡ ��Ô � �)©*�"«�¡

v�w!xÌ�6}V�6��x2}�|~ x
�-�L�z�V�s�*~*�Ð�&�s¥ � x
���6x
{
}²~�|��²�!w6{?�Vx
|�}{
�6�~^|~��/�!�+¢+x
}�x�x��s|�x2�!��~��6x&�^¥¹~*�!��x2��|~ � {�|$x
�z§6¥z�s~8�M��x2}�¦
x
�6|�x��0��x2}~^y£x2�!|�{&�z|$x��
w6�s~^�!�6x
��»<§6¥��s¦�}{�¥Á{
�6�Á�!x��"¦
|�}����Å�6~*�M�M}{���|�~^����©*� ��ª��R��ª�×0«9�7w!x2{�|<�
{
�"{��2~^|�¥Ìy£x
{
�M�0}Mx
¦
y£x2��|��©9ª�Ç"��ª�&0«����$¨Ï{
�"�-¨#{?y£{?�z�$�/x���|�}��L�����L�!¥²©$ÑR�8�.�"«9�
|�w!x
}$yB{&�#���L�"���6��|�~^�s~�|�¥�©E&Jª?«���x�|$�!¡��+��¢+x��Lx
}1�l{��s{
~��*{�§0�^x
x
~^|�w�x
}�x��0��x2}�~*y£x2��|{�����}�|w6x��L}�x�|�~��2{/�l�6{1|�{£�/��|w6x+�6}��6x
}
�6�:|w�x

α−β
�6ws{
�Vx+|�}{
�"�$~^|~^�L�E{
}Mx+���6��|�}{
�"~ ��|$�6}V¥�¡0Ë }���y

x��R��x
}$~8y+x
��|�{/�A���6~*��|��L�B�6~^x�¢(�#|w6x
α−β

�6w"{
�MxC|�}${
�"�$~8¦
|�~��L�<~*�O�����s��~*�!x2}Vx2�(|���§6x£�/���Mx����/�!�(�6}$�!x2}����6}$}�x2���6���s�!¦
~*� � |��²|�w/x<|$x
y��/x2}{�|$�"}$xC�6x
��x
�6�6x
����x<�6�+|w�xDyB{ � ���6�
�M}�x2�/�6x2�!��¥D�&§s��x2}V�6x2�C§!¥�©MÑ"«A{
�!�C|$�D{

λ
¦V��~8´�xÂ{
���6yB{&��¥

�6��|w�x�w6x
{�|4�2{
�!{
�
~ |�¥<��§s��x2}V�6x
�<§6¥-©�ª�Ç"«9¡lv�w�x��6{
}{&���^x&�
{
�"����x
}$�!x2�6�"~����J�*{
}�y+{ � �/x�|~^�D���s����x
��|~^§s~��*~�|�~^x
�������6�&|
���/~^�!�2~8��x+{�|#|w6x

α−β
�6w"{
��xA|}${&�6�~ |~^�6���!�L~*�/|+©�ª�ª
«�¡svlw/x

|�w!x
}$yB{&�Ow/¥/��|�x2}Vx2�~*�£¢+{?�4��§s��x
}M�6x
�C§s¥Cx&��{
��|�~��Â��x��s|}M�6�
�"~��M�M}{���|�~^���¾©9ª��6«�{?�6��w!x
{�|��2{
�!{
�
~ |�¥ y£x
{
�$�"}Mx
y+x
�6|�
©9ª�&R«9¡<¯��/�!�$x
���6x
�!|��^¥���¢£x����6�6�~^�6x
}�|w6~*�

α−β
�!w6{?�Vx

|�}{
�6�~^|~��/�³|$��§6xz�M~*}�M|��6}$�!x2}�§s{
��x
���6��x��s��x
}~*y4x
�6|{&�
}�x2�V�0�^|��4§"¥²©�ª&ª9Ê¤ª�&0«9¡��+¦�}�{�¥z�M|��s�"~^x2�B©�ª×0«A��x
y£�L�"�M|�}{�|�x
|�w"{�|�§6��|�wE�6w6{?�Vx2�O���&x��0~^��|�¢�~�|�w"~*�¬ª �Ì�!x
{
}

α−β
�!w6{?�Vx

|�}{
�6�~^|~��/�lÄ£w!�?¢£x���x
}
�+|w�x2��x�{
�6|w��6}$�z�6~*�Ö�6�&|¹�/x�|�x���|
{
�!¥�w/¥/��|�x2}Vx2�~*�2¡

�$� |w�x��/}Vx�|~^�
{&��6}$~^x
�!|$x
� ��~^|�x2}{�|��s}�x ©9ª�"LÊ¤ª��R� &��"«9�
|�w!x
}Mx+~^�#{/���V�¼�!�����L�"�Mx
�"�M�s�¤�6�)|�w/x7�!w�¥s�$~��2{&�"�/}�~ � ~*��{
�"�
�&��{
��$~8�M~^�2{�|~^�L������|�w!x

α−β
�"w6{
��x4|�}${&�6�~�|�~^�6�J»s���s}�x4�
}M¥s��¦

|�{&���^� � }{
�6w"~��A|}{
�s��~^|�~^�����6y�{ � ��x�|~^�
{&���^¥��s}�~^��x2�({
�6�%)4�6}
yB{ � �!x�|$�L¦8x&��{&�M|�~��2{&����¥ �"}$~^�!x2�J¡ �+~*�M��x2}Vx2�!|Á|w�x��/}Vx�|~^�
{&�
y£�L�!x?�*�(|$����x
���2}�~^§6x²|ws~8�<�6w"{
�$x-|�}�{
�s��~^|�~^����¢4x
}$x-x��"¦

¿4ÇÙànâ~å ú?��ýçì/õ�ýM�{í�áû��{ý¬ó�ý²õ0ý²ü�ó�ýçü×ÿçý¯ø�ò��"�{ö�ý¬ø{õ�ý¯ÿM�*�{òÈø{ÿçò�õ�î�ÿ©ÿçö�í$�{íÈÿM�{ýM�cî ø*��î ÿ²ø�ò��"�{ö�ý
ν �
ë��Îû×ü0ó×í¯ì»ý¯ü��{íÈï�ò��JF0H I ì/í$�*�cî ��î øxòÅïÙí�áý¯ó î ü�ø{ò�ï�îÙó ü,î �*�{ò��ýçü�ð

� �cýM��û�ý²ü�ÿæ÷+; À >/í²ü�ó îÙü��{ýM���xí��Óý¯ó î�ü9�{ýçü×øcî �Ó÷�; Ã >Èú?��ö�ýNF"H I ì/ò×ïÙýçÿçûnïÙý²ø�'�ýM�{ý©õ��{ý²øxýçü���îÙü ò�û��/ü×î��^��ò��ýçü4�ÈíÈø:; D�D,ú DCD D G >/í²ø�í��{ý¯ø�î ó×û0íÅï�ÿçòÈü��xí²ì©î ü×í ë
��î ò�ü4;$F"H I H	� I

=
KÈú S�


⋅
KM� A� >�ú

N

O���ò S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò



�0�^�L~^|�x2�E|$�(�
w6{?}�{���|�x2}~ Õ x)|w�x��6}��6x
}N�L��|�w"~*�N�sw6{
��xB|�}{
�6¦
��~�|�~��6�J¡ �N¡ � ¡��)|�w�xÅ{��6|w6��}��©�ª�"s«-��x2���
}$~^§!x2�Æ|�w�x

α−β�sw6{
��x�|�}�{
�s��~^|�~��L�Å{&�D{���x������s�Í�L}��x
}<|}�{
�"�$~�|�~^����Ä+{��2¦
���6}$�"~*� � |���©�ª � � ��""«9�#|w6x

α−β
�6w"{
��xD|}{
�s��~^|�~^���~8�����

�M~*}�M|���}��x2}1¡
vJ�Ð�?§"|�{
~*�Æ�s�"{
y+§"~ � �6���s�-x��0��x
}$~*y£x2�/|�{��<~*�6���6}�y�{
¦

|�~^�6�³�/�³|�w!xz�L}��x
}(���)|�w!x
α−β

�sw!{
�$xz|}${
�"�$~^|~^�L��¢4x
�2{&}Mx
���0���^¥ y£�6�6~^|$��}�x2�Æ|�w�x�§!x2w"{��6~^�6}²���z|w�xÅ�$��x���|�}��L¦
�$���L�"~����
ws{
}�{
��|$x
}$~*�V|�~^�
�C�6�(|�w!x�~*�6|�x2}��s{&�)�s~�§s}${1|�~��6�Å���
¯�° y7�s�^x����0�^x
�Â����~*��V�"��~^�³�L�!¥ � x2�J¡ �+�6xC|$���*~^|$x
}${
¦
|$�0}Mx!��¢£x����&�R�!�Á���6x�����x���|�}����$���L�"~����$|��s�!¥��L� ¯�°
�6~^�$�M���^�?x
�)~^�)�M���*~^�B�
�6¥ � x�����}Mx��V�6� �!|$~ ���)Ç"¡ �'"?Ê"Ç"¡ &�Ç4�
y4È K �
©�ª�Ò"«9¡Â¯N° y+�!��x����0��x
�-¢+x
}Mx��6}��L�!�6��x
�Ð§6¥���� �6w!�L¦
|$�"��¥6�~^�-�L�-° � » � � ¯�° {
�s�®° � » � � ¯ � ° � ����Ç�Ç?Ç »�ª?�
�$�!��~8�<y�~��6|$�s}�x
��{�| �

=
ª�� �B¡

Ë�~ � �s}Vx)×0� ·<�$w!�?¢��N|w�x�|�x2yB��x
}{�|$�s}�x)��x2�/x2�"��x
�6��x����
|�w!x¯N° ���s�6�"{
y£x2��|{��)~*�

α
¦�{&�6�

β
¦��6w"{
��x2�E�L�E�$�!��~8�

�L�!¥ � x2�J�+}Mx
�6}��L�!�6�
~^§0�^x²~*�������6�*~*� � {
�s�³¢�{
}y+~*� � ¡�Ô#|
|$x
y���x
}{�|$�s}�x
�Dw!~ � w6x
} &�× �B�4|�w!x�¯�°À��x
{
´�§"x����Ly£x2�
�6x2}V¥�§s}��L{&�Ð�§R{
�6�!¢�~^�!|�wÅ{�§!�L�!|DÇ ¡�ªz�2y£È K {1| &&× ���
{?�6�½�A|w6x
}Mx
���6}Mx!�7�
{
�6�!�?|C§6x��?§s��x
}M�6x
�Å{�|C�$�!�2wÖ�$yB{&���
¯�°����6����x
�6|}${�|�~��/�!�
¡�Ô �$�syB�z~*�-�M}Mx
���sx
����¥¹~8�4�?�^x
{?}�^¥
�s~*�$~�§0��x({
|+|w�x

α−β
�"w6{
��x�|�}�{?�6�~�|�~��/�l¡½v�w6~*�£�2w!{
� � xÂ~8�

|�w!xÂx
�!�/~8}$���sy7x2�!|�{&�A��ws~^��|)���+|w�x(�s~^§s}�{
|�~��6���M}Mx
���"x2����¥
�/�J|w�xA���½y4�"�^x����0�^x2�Î�

ω ÿM�Ó÷�ø*�{í�ï −ω�����
��~*�:�!x�|�x2}�y�~8��x2�º§6¥

�2w"{
� � x
�E��~M�<~8��|w�x¹~8�6|�x2}�y+�!��x����J�*{
}��"~*�M|{
�6��x2�º�6�B|�w�x
w6���$|B�
}$¥6�V|�{���{
�B¢+x&���O{
�B§!¥z�2w"{
� � x
�)��~8~���~*�z|w6x<w��6�M|
�2}�¥6��|�{&���6}$~�x2�!|�{�|~^�L�"{&���6}$�!x2}N�6{
}{
y+x�|$x
}+©9ª���ª9Ñ!«�¡

Ë�~ � �s}VxÂ×J� < �"}Mx
��x2�/|��£|�w!x�|$x
yB��x2}{�|��s}�xÂ�!x2��x
�6�!x2�/��x
~*�²�M~*�/x��V|$x
�s�º��Ç0¡ Ç."<�+�)���4|�w/xD¯�°G���s�6�"{
y+x
��|�{/�Î�M}Vx2¦
�6�6x
����¥�~*�-|w�x<�6~^�
~*�6~^|�¥²�L�£|�w/x

α−β
�6w"{
�$x(|}�{
�!��~�|�~��6�

���/}£�L�!x����4�?�"}��{
yB�"��x
��¡:v�w6x�|$x
y���x
}{�|$�s}�x!�½{�|+¢Bw6~^�
w
|�w!x��x�¢ §"{?�6����w6�&¢��C�0�Ï{
�-{�!}$�&�6�D����}z|�w/x�6x�¢
�sw6{
��x!�l�*~^x
��{�| � &J¡ Ò "({
�"� �&×9�Å{�|N���&�s�*~*� � {
�"�(¢�{
}y+¦

~*� � �Î}Mx
���x���|�~��Lx&�^¥�¡Îv�w�x<���6���2}�x�|$x<|�x2yB��x
}{�|$�s}�x<�6{&�^�sx
�
�s{
}�~^x2���M}V�6y �6��xÅ�{
yB�"��x�|���|�w/x��L|w�x
}
��§!�6|�|�w!x2�Vx
���^�6��|��R{�|~^�L�"�)¢£x2}Vx¹�!�?|(y+�6}MxC|�w!{?��Ç ¡*ª<�B¡A°+�"})|$x
yB¦
��x
}{�|$�s}�xz}${
� � xz���L}(w�¥6��|$x
}Mx
�~*��~8��{C§s~^|��yB{&���^x
})|�w!{?�
|�w!x+|w6x
}$yB{&�½w/¥/��|�x2}Vx2�~*�O�?§s��x
}M�6x
�(§6¥z©9ª�&R«9¡

Ë�~ � �0}Mx�×��
	��$w!�?¢��-�?�"}����6x���|�}${��!x
{
}²|w�x
β → α�6w"{
��xD|}${
�"�$~^|~^�L�½¡Îv�w6xC���?x��R~^��|$x
����x¹}�x � ~��L���6�B|�w/x

α
¦

{
�"�
β

¦��"w6{
��x
�#~*�¤�&��x
{
}9��¥)�6~*�~�§��^xA{1| �'&J¡�Ò'"){
�s����&J¡�Ò�Ç �B¡
v�ws~^�����?x��R~^��|$x
����x4�/�J|w6x

α
¦�{
�s�

β
¦��6ws{
�Vx4¢�{
�:��§s��x
}M�6x
�

~*�(x���x2}�¥<�${
yB�"�^x���"��Mx
}~^x2�9�A{&��¢4x&���:{
�����"}�~8� � ���&�s�*~^� �
{
�"�(¢�{
}$yB~*� � ¡

v�w!x �$�syB� ~^�G|w�x�¯�° ���s�"�6{
y+x
�!|�{&�²�M}�x2���!x2�!��¥
��Ç ¡ Ç�Ñ

±
Ç0¡ Ç"ª+�
y È K �z{�|C|�w�x

α−β
�6w"{
��x²|}${
�"�$~^|~^�L�Ö~*�

���/y£�s{
}�{
§0�^x+¢�~^|w�|�w!x+|$x
y��/x2}�{
|$�"}Mx
¦*�
{
�s�Vx2���2w6{&� � x2�N~*�
�M}�x2�/�6x2�!��¥�~8��|w�x|�x2yB��x
}{�|$�s}�x�}${?� � x��6�C|�w�x

α
¦M° ���Ç ¡*ª��)�
y+È K �&¡ �6~^�6��x|w�x�~*��|$x
}y4�"��x����0��{
}-~*�!|$x
}${���|�~^�6�

§6x�|$¢+x�x
�<° � y+�!��x����0��x
��~*��|�w/x+§s{
�{&���"��{&��x+~*���M�"§s�V|�{?�!¦
|�~8{&���^¥���|�}V�6� � x2}º|�w6{
��|w�xD~^�!|$x
}�*{
¥�x2})~8��|$x
}{���|~^�L��©*��Çs«
|�w!x �$�syB��~*��|�w/x)¯�°��M}Vx2�/�sx
����¥Â~^��y�{
~8�"��¥(��x�|$x
}�y£~*�6x
�
§6¥<�
w6{&� � x2�4~*�E|�w�xB§s{&�${&�:�0�*{
��x!¡l°+�s}N�&¢��D{
�!{��^¥/��~*�N�L�
|�w!x²��|�}V�6��|��R}�{&�¼�6{1|�{¬§s¥���|w�x2}�z©*�"«��w���¢4x2��|ws{�|<�!�
�"~������L�!|�~*�/�s~^|$¥�~^�(��§s�Mx
}���x2��~*�³|�w!x²{
}�x2{¬�L�º|�w!xz§s{
�{&�
�"�*{?��x��6�-{Å�"�6~^|���x&���²���s}Vx2��x
��|�~*� � |w�x

β
¦��6ws{
��x�§6¥

y£�L�!�?�&��~*�"~��A{��"x2�9��{�|:|�w�x
α−β

�6w"{
��x�|�}{
�s��~^|�~��L�½¡Lvlw!x
}Mx
¦
���6}Mx!�:|�w�x<�M}�x2�/�6x2�!��¥²�$w"~���|B�6�4Ç0¡ Ç�Ñ<�
y£È K �?§!|�{?~^�!x2�-§6¥
�s�z}Vx2���^x���|��E|�w!x�y4�6�����?�*~*�6~����!~*�M|��/}V|�~^�6�Í�L�(|w�x�§s{
�{&�
�"�*{?��x4�6�:���6�*~*�º�L�!¥ � x2�J�6¢�w"~��2w({
�6�!x
{
}$�^)+�s~^�{
�6�!x2{
}���{�|
|�w!xD����~*�!|��6�£|�w�x

α−β
�"w6{
��x<|}${
�"�$~^|~^�L�½�Î{
�6�½�#���L�"�Mx
¦

���"x2�/|��^¥��4�2{
�Ö�Mx
}��Lx³��~8´�x�{����s{
�!|�~�|�{�|�~��Lx�y+x
{
�M�0}Mx-�L�
|�w"~^���"~*�M|��6}M|�~��L�½¡

v�w!�s�1�½¢£xÂ��§6|{
~*�!x2�-|�w/xD�M|}$��� � x��0��x2}�~*y£x2��|{���x��/~8¦
�!x2����x
�4���M}Mx
���"x2�/��¥ �$�syB�J�s|w6x
}$yB{&�lw!¥/��|�x2}Vx2�~^�1�s���&x��0~*��¦
|$x
�!��xC�L�B|w6x

α
¦B{
�s�

β
¦��!ws{
�Vx2���(|�w!{�|�|�w!x

α−β
�!w6{?�Vx

¿4ÇÙànâ���â ��ý²ì/õ�ý��{í$�xû��{ýN,�ý²ö0í���î ò��¬ò����Óö×ý�î ü��Óý��{ü×íÈï0�×î�,��cí$��î òÈü]ò��½�áö�ý+F"H½ì»ò�ïÙýçÿ²û×ïÎýçø©ì/í$�8��î��_î ø{ò�ï�í�Óý²ó_î üeøxò ïÎî�ó]ò��÷���ýçü�;$F0H�H¤H I ∼ =
⋅

K$� A*J >Èð
�{ýçì/õ×ýM�cí$�{û9��ý©ó0ý²õ�ý¯ü�ó×ýçü�ÿçý©ò��!�{ö�ý�F0HD�Îû×ü�ó�í²ì/ýçü��xí�ï"� �xýM�×û�ýçü×ÿc÷B;{ø*�{í��»î�ø0�xö×ý/ó�í$�{í�,�÷�MKED��*>�; À >��&�{ö�ý��{ì/í�ï�ö�÷�ø*�Óý$�{ýçø�î ø�ò��"�{ö×ý

α−β
õ�ö×í¯ø{ý:�*�xí²ü�ø�î ë

��î ò�üeî ü±øxò×ï�î ó±ò9�È÷���ýçü); Ã >����xö×ý¬ÿçò�ýM�,î ø*�{ýçü�ÿçý#�cýM�×î òÈü±ò��J�áö�ý
α
ë"í¯ü×ó

β
ë�õ�ö×í¯ø{ýçø/ó×û���î ü���ÿçò�ò�ï�î ü��A,0÷±ì/ò�ü,î �{ò��îÙü��4�{ö×ýNF0H²�Îû×ü�ó×í¯ì/ýçü��{íÈï",×í¯ü×ó]î ü

,×ò�{ö)õ�ö×í¯ø{ýçø�; Á >²ú~þ�ýçø{ò�ï�û���î òÈü�'�í¯øR�vú ��S��{ò#�,ú �$S É ÿçì AFB í²ü�ó)ýM���{ò��î ü)í�,0ø{ò×ï�û��Óý:� �xý$��û�ýçü×ÿ²îÙýçø4îÙø4ïÙý²ø{ø"�{ö�í²ü)øÓ÷�ìl,�ò�ï{ú

N ' % >

S�à T$à Ü$ÛIU/à T$Ü�à Ü V%W�â2ßYX�â
å Û�æ Z�å�ä�ñ�ò
ò�ò?ä [2í$ñC\Lä U6ã�Ý
í*OC]�_$ò O�� _



|�}{
�s��~^|�~��L�²~8�z�$�!��~8��° � ~^��{+%-�Mµ*+�� "
µ��0¶
µ��"w6{
��x�|}${?�!��~^¦
|�~^�6�J¡

v�w6~*�N}Mx
���0��| � {&~��!x
�(§6¥�|w6xB{
�6{��^¥6�$~*�O�L�¤|�w!x��$��x���|�}��L¦
�$���L�"~����6{�|{-�L������y+�"�^x����0�^x2�2�A~�¡ x!¡��A~��"�6~*}�x���|9��¥J��¢�{
�
���6�6�M~*}y4x
�C§6¥C|�w�x��2{
}Vx2���J�#~*���!x2�V|�~ � {�|�~��/�E�6��|w�x)§sx
w6{
¦
�s~^�L}£�L�7|�w�x��L�!¥ � x2�C�s~�§0}M�6�z�~^�6x�§s{
�s�l�½~�¡�x6¡��½�!~*}Mx���|9��¥½¡
Ë ~ � �0}Mx�"��/x2y£�6�6��|�}${�|�x2�O|�w!x+|$x
yB��x2}{�|��s}�x+x��!�6�^�s|~ �6�(���
|�w!xD�~��!x<§s{&�6�����6x���|}M�sy ~*��|�w/x<�s~��2~8�s~�|$¥����+|w6x

α−β�sw6{
��x�|�}${
�"�$~�|�~^���z§6¥C¢�{
}$yB~*� � |�w!x��{
y��R��x!¡lv�w6x
β

¦V° ���~8��x(§s{
�s�¬���6��|{
~*�"�+���0�^¥z|$¢+�zyB{��s~*yB{C��{�|<ª�"�Ñ0ª�{
�"�
ª 9 ª��)�
y È K �¬¢�~^|�w/�L�!|¹{
�!¥Å{
�s�!~^|�~^���s{&���M~*�/x���|}M�"��|��s}Mx
�����/x���|�}V�Ry {�| �

=
�1×(���&¡�vlw/x2��x�y+{
�"~*y�{�¢+x2}Vx�{&��¦

}$x
{
�!¥ �&§R�Vx2}���x2�G©��"ª?«�{
�"��{
��$~ � �!x2�®|�� {?�Ã��¨ {�§s¦
�$��}��|�~^��� ��� { ����y+§"~*�s{�|~^�L� �/� �&�s¥ � x
� �s~^§s}V�6�
�
ν � =

ª�" ".�)�
y£È K ©*���"«�4¢+~^|�wC{��*~^§s}M�6�C��&6Ñ��
y4È K �+{
�"�
{(�*{�|$|�~���x��6w/�/�/�/�¬� 9 "��
y+È K �&� }�x
�$�!x���|�~��6x&��¥J¡�����|�wC��x2{
¦
|$�0}Mx
�4x��0~^��|7~8�C|�w!x���~^�!x)§R{
�!�C�/�

α
¦8���6¥ � x2�C|��?�z������x��2¦

|�}��sy {�| �
=
��&J¡ ��Ç����&¡M���?¢£x���x
}
��|�w�xDyB{��0~*y4�0y {�|

ws~ � w�x
}��M}�x
���6x
�6��¥<~^�����6§s��|�{
�!|�~^{/���^¥Â}�x
~��"���L}���x2�E~������6y+¦
�s{
}�~*���L�Ã|$�®|�w�xÐ�6��x�~*� |�w�x

β
¦V° � �~��!xÐ§s{
�"�JÄ<|�w�x

{
�"�6~^|�~��L�"{&�����6��|}~^§6�6|~^�L���6}�~ � ~*�6{
|�x2�)�M}���yG|�w!xD��x����L�"�
�*~^§s}��L�G§"}�{
�/�2w �

≈
��Ç)�
y£È K ��x��R~*�V|�~*� � ~^�

α
¦*���6¥ � x
�

�6�"�^¥�¡Av�w!x
α

¦V° � ��~*��xz§0{
�6�����6�$��x
�$��x
�Â{&�*����{?��{
�s�6~8¦
|�~��L�"{&�l�M~*��x���|}M�"��|��s}Mx)��{�|��M}�x
���6x
�6�
~^x
��{�§s�&�6|Bª 9 Ç"ª7{
�"�
ª 9 Ç 9 �2y È K ��§!x�|�¢+x�x
��|�w!x+|$¢£��y�{
~*�(yB{��R~8y+{){
�6�(|�¢+�
�y+{����ÎyB{��s~*yB{E��{�|<ª�"�ÒLÇC{
�"�³ª 9 & 9 �
y+È K �
¡#v�w�x<y+{
�"¦
~*yB{��/�N|w6x(�M~*��x<�M|}$�!��|��s}�x����L}}Mx
����6�6�z|��¹{����/y7§R~^�"{
¦
|�~��L�����+|w6x<�&�s¥ � x
���6~^§s}��L�-¢�~^|w³��{�|�|�~^��xD�6w!�L�!�L�"�){�|
|�w!x �#}$~.���^���s~*� Õ �6��x²§6���s�!�s{
}�¥ 4 �M}Mx
���sx
���
~^x
�(�L��×LÑ
{
�"� "&×)�
y+È K }Mx&��{1|�~��6x&��¥)|��)|�w�x4�s~�§0}M�6���M}�x
���6x
�6��¥J¡svlw/x
��x
{�|$�0}Mx
�D{�|�ª�"&ÒLÇ�{
�"�Æª 9 & 9 �
y+È K }�x?�*{�|$x�|��Å{w"~ � w
�M}�x2�/�6x2�!��¥�y�{ � �!�L�E���M}Mx
�6�!x2����¥Â{�§!�L�!| ��Ò£�2y£È K ��{
�6�({
�*{�|$|�~���x<�"w��6���6�����M}�x2�/�6x2�!��¥²{�§6���6|¼Ò&×z�
y È K �&�Î}Vx2���x��
¦
|�~��Lx&�^¥�¡9�:{��2w �6�²|w6x
�Mx��~��G�/{&�^�"x2��~^��|�w!xÏ�"w��6���6�
�~^�6x�§s{
�"�����/x���|�}�{����6}

α
¦M° � { � }�x�x2�<�/�s~^|$x-¢+x&���+¢�~�|�w

x��R��x
}$~8y+x
��|�{/�#©MÑ �8�'�s«�{?�6��|�w�x��6}Mx�|�~^�
{&�#©*�'&R«��6{
|{!¡6Ô���~^|
�
{
�(§sxB�$x�x
�J� �/����§s�Mx
}��6{
§0�^x+�
ws{
� � x2�N~��E���/x���|�}�{B�?�����0}
~*�C|w�x�|�x2yB��x
}${
|��s}Mx(}${&� � xÂ�M}M�6y �'&J¡ �E|$�9� &�¡ Ò."4�B¡�Ô�|
|�w!xz|$x
yB��x2}{�|��s}�x ��&J¡ Ñ �)�A{&����x��6|�}{���x
{�|$�s}�x
�(�L��|�w/x
α

¦V° � �~*��x4§s{
�"��{
}Vx7{&�*}�x2{
�/¥�{�§s��x2��|�{
�6��{4|$¥6�6~^�
{&�R�~*�/x
§s{&�6�Ö�L�(|w6x

β
¦M° � ~*�C�6}�x2�Vx2�!|D���0�^¥J¡�vlw/x����!���^��¢�~^� �

~*���
}�x2{
��x<|�� �&× ���
{��R�Vx2���6�����s}M|w6x
})�
w6{&� � x2��~*��|�w/x
���x���|}${"¡#v�w!x2}Vx2���6}Mx!�#|w6xD�M~8}$��|)�L}��x
}��6w!{?�MxE|�}${&�6�~�|�~^�6�
�������s}��4§6x�|$¢+x�x2�4�'&0¡ Ò."Â{&�6�4� &J¡ Ñ?Ç4�Ð�6�s}�~*� � ¢B{
}�yB~^� �
�6��|�w/x7��{?y+� �^x6¡�Ô�$~*yB~8��{&}:§!x2w"{��6~^�6}#��w6�&¢��:�0�)§!x�|�¢+x�x
�
�'&J¡ Ò�Ç�{
�"���'&�¡ ��" ���6�s}~^� � �����6�*~*� � �L�J|ws~^���${?y£�0�^x6¡��:¥
��|�w�x
}�¢£�L}�6�1�R{B|�w!x
}$yB{&�lw6¥6��|$x
}Mx
�~^��|�{
´!x
���0�*{���xB~*�(|�w/x
���x���|}M�6�M���6�6~^���
w"{
}�{���|$x
}$~8�$|~��2�£�6�A���!��~*�¬�?�"¥ � x
�²{�|B|�w/x
α−β

�6w6{?�Vx²|}${?�!��~�|~^�6��|$�?�J¡+�M|D~^�C~�yB���6}M|{?��|E|$��!�?|�x
|�w"{�|+|w6x
�Mx(|$x
y+�!x2}�{�|$�0}Mx(�6��~*��|��º���'&0¡ Ò."<�

→
�'&J¡�Ñ&Ç �

{
�"�9�'&0¡ Ò�Ç �
→
��&J¡ ��" ���£����~*���
~*�!x)x��s{���|��^¥C¢7~�|�wC|�w/x

�s{&�^�6x
�z��x�|�x2}y+~8�6x
��§6¥Ðy4�6�6~^|��/}�~*� � |w6x�§6x
w6{
�6~^��}C�L�
|�w!x)¯N°�y£�"��x���� ��x
��~*��|�w�x)�${
y£x¼��{
y��R��x!¡

v�w"~*�)x
y�~^�!x2�/|�§6x
ws{��6~^�6} 4 �M�"�2w³{
���6~*�����L�!|�~^�!�s~^|$¥
{
�"�<w6¥6��|$x
}Mx
�~^� 4 {�|�|w�x

α−β
�!ws{
��xB|�}${
�"�$~�|�~^���D~*�N�6�&|

�6�"�^¥��?§s��x
}M�6x
��{�|�|�w!xC�/~�§s}��L���$~*�!xD§"{
�s��{
�"��{1|�|�w/x
~*��|�x2}�6{/���s~�§0}${�|�~��/���L��¯�° ���)~^�����6�*~*�����6¥ � x
�J�Î§!�6|
{&�*�$���&��x
{?}���¥����6�6�M~*}y4x
�Å§!¥��s�z{�|D�&|�w!x2}Ex&��x
y+x
��|{
}$¥
x��s�
~�|�{
|~��/�!�����N° � �$�!�2w<{&��x��6�
~^|$�6�6�1�sx��s�
~^|��L�"¦*�6~^§s}����s�2�
|$¢£�L¦8�s~^§s}V�/�³§6�&�R�6���M|{
|�x2�2¡ÎÔ�|�¢A�6¦��6w"{
�MxC����x��s~*��|$x
����x
|$x
yB��x2}{�|��s}�x�}�x � ~^���(¢�{
����§s�Vx2}���x
�(|$������¡

Ô4���#|w6x
�Mx<�$�/x���|�}��L�����L�"~���}Vx2���0�^|��£{������&¢��s�+|��D�"}${�¢
|$¢£� ���6���?�^�s�~^���s�2»��M~*}�M|1�<|�w�x

α−β
�6ws{
�VxÐ|�}${&�6�~�|�~^�6�

~*�Ö�M�"��~^�Í�L�!¥ � x2��~*�E�L��|w6x��M~*}$��|<��}��/x2}1Ä7�Vx����6�6�½�A|�w/x
�
ws{
� � x2��~*��|�w�x)w��6�M|��
}�¥/�V|�{/�:��{�|�|�~^��x�{�|�{B�6w"{
�$x£|�}${
�"�$~8¦

¿4ÇÙànâ�� ú0Q�õ�ýçÿM�*�{í�ò��J�{ö×ý)ò9�È÷���ýçüB�×î ,��{ò�ü]ø�î ó×ý�,�í²ü�óeîÙü+�{ö�ý��×î ÿ�î ü,î �Ó÷
ò��"�Óö×ý

α−β
õ×ö0í�øxý:�*�{í¯ü×ø�î �cî ò�ü�ú&�'ö0ý¡í��*�{ò�'�ø»î ü�ó×î�ÿçí��{ý:�{ö�ý©ì/í$�,î ì/í îÙü

�{ö×ý/ø�î ó�ý�,�í²ü�ó�ø²ú

*
��ö�ý/ÿ²òÈýM�nî ø8�{ýçü×ÿçý#ò��

α
ë�í²ü�ó

β
ë�õ0ö×í¯ø{ý²ø"ü�ýçí$�J�{ò#�xö×ý

α−β
õ�ö�íÈø{ý��*�{í²ü�ø�î ��î ò0ü ÿçòÈûnïÙó�,�ý/ÿ²í²û�ø{ýçó�	�î ü õ���îÙü�ÿ�î õ,ï�ý�	&,È÷ ø{ì/í�ï�ï��xýçì»õ�ýM�cí$�{û��cý����{í¯ónî ý¯ü��{ø

î ü�òÈû��)ø{í²ì/õ,ï�ý²ø¯ú�H�ü�ý ì/íæ÷aÿ²òÈü×øcî ó×ýM�)ø{ý���ýM�{íÈï©ò��î��ÅîÙü�øA�Îò�)ø{û�ÿçö����xí�ó�î�ýçü��Ìð�K�> ö�ýçí$��î ü��_ò��¬ò�û��)ø{í¯ì»õ,ï�ý ,�÷
ïÎî ��ö�� î �8�{íÈó×î�í���î òÈü �"øcî�ü�ÿ¯ýA�xö×ý
î�ïÓïÙû×ì©î ü�í$��î òÈü¬ò��~ò�û���ø{í²ì/õ,ï�ý�í¯øs'�ý²ï�ï~í²ø"î �{ø�í�,×øxò��cõ���î ò0ü î ø�ó×î �^�ÎýM�{ýçü���î�ü¬ó,î����ÎýM�{ý¯ü��"�{ýM�×î òÈü×øJ; ì©î�ó�5{þ)�xò:�×î ø�î ,,ï�ý�ø{õ×ýçÿM�8�{í�ï&�{ý��ÅîÙòÈü?>�í²ü�ó¡ø�î ü�ÿçý��xö×ý
�8'�òÈë�õ�ö×í¯ø{ý��{ýM�×î òÈü_î ü±òÈû��/ø{õ�ýçÿ$�^�cí î ø©í�ï�'�íæ÷×ø/õ��{ý¯ø{ýçü��.	!�{ö×îÙø î ø/ü�ò�ýM�×õ×ïÎí¯ü×í���î òÈü ���
>©í)õ�ýM�cì»í¯ü×ýçü���� ý²ì/õ�ý$�xí$�{û��{ý����{íÈó×î�ýçü����Óö��{ò0û���ö±òÈû��l�xö×ý
øxí²ì/õnïÙý/ó×û�ý��{ò¬í©ÿçò�ï�ó��ÓîÙü���ýM�"í²ü�ó)ÿçý²ïÓï&��ýçòÈì»ý��^�{÷�ú?Q�î ü×ÿçý�'�ý���í��î ýçó��{ö�ý�ó,î íÈõ�ö��{í��ì/ø"ò���î�ïÓï�û�ì©î ü×í�� î òÈü4;.���{ò�ìC�,ú Ø �ÓòAK�ú 
¡ì/ì�>"í²ü�ó)ø�î ü�ÿçýl�xö×ý
øxõ×ýçÿM�*�xí±í�ï�ø{òB'�ýM�{ý�ü�ò�¡í���Îý¯ÿM�{ýçó)�{ö,î ø¡ÿ¯í²ü�ü�ò���,×ýN�{ö×ý�ÿçí¯ø{ý�ú�5Óü_íÈó�ó,î ��î ò�ü?	 '�ý�ø*�{û�ó,î ý²ó 
]ø{í¯ì»õ,ï�ýçø)í¯ü×ó K9K ö�ý¯í$��î ü��^H»ÿçòÈò�ïÓî ü��]ÿc÷×ÿ²ïÙý²ø¬í²ü�ó
�xý²õ��còÈó×û�ÿ¯ýçó)í�ïÓï~ò�û��0�{ý¯ø{û×ï��Óø²ú
�~ö×ýM�cý$�Îò��xý�	�'�ý/í$�cý�ÿ¯òÈü��×î ü�ÿçýçó��{ò¬ì/ò�ü,î �{ò�0�{ö�ý��*�xû×ý/õ�ö�í²ø{ý/ÿçò�ýM�,î ø*�{ýçü ÿçý��{ýM�×î òÈü î ü)òÈû��"ø{õ�ýçÿM�*�{í×ú

N

O���ñ S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò



|�~^�6�(�
{
�(§6x)�M�6����x2��$���J����¥(�s}V�L§!x2�(§!¥�|�w!x����x���|}M�6�M���6��¥
�/��|�w�x � �6x2��|�y£�"��x���� ��x
��¡

�����1����*��µ�¶ 	#��¶F+#��� -+· ����"� "�%3� "/¸���-+¶�	�)6·,� �R¶ + �/� �!)6¶
),"^+�� 	�µ N +��M·"¸

�M� � x
�!x2}�{&�$�4|�w�xz|�x2yB��x
}�{�|��s}�x²�6x
��x
�6�!x2����x²���)�6��x
y+�6��x4�M}Mx
�6�6x
����¥¼y£�s��|:���L�!|�{
~*�)�V�6y4x2w!�?¢�|w�x�|�x2y£�6x
}${
¦
|$�0}Mxz��x2�!x
�6�6x
����xD���B|�w!x<�
}$¥6�V|�{��N�6�6�^�sy£x6¡Îv�w!x2}Vx2���6}Vx6�
¢+x¢B~����(|�}�¥Ð|$�Ðx��s� ����~^|²|ws~^�-|$�Ð|�w/xÌ���D�
{?�Mx�{
�"�
�6x
���"��x�~8�6���6}$yB{�|�~^�6�(���<y�{�|}~ �E�6�6�^�Ry7x6¡

Ô��(x
�6�6~*}��L�"y4x
�6|{&�l�M}�x2�/�6x2�!��¥Â�w6~*��|��6�¤|�w!x�~*��|�x2}�6{&�
�s~^§s}�{
|�~��6�C�L�N{(����y+�"�^x����0�^x(�

ω ÿ$�Ô÷×ø*�Óí�ï −ω�0í²ø �B~*�4�6x�|$x
}$¦
y�~*�/x2�Æ§6¥�|w�xÌ~8��|$x
}{���|~^�L�Æ§6x�|$¢+x�x2��|�w!xx
y+§!x2�6�!x
�
y+�"�^x����0�^x�{
�6�zw��6�M|4�
}M¥s�V|�{&�:�L�!x
���l{��6x
}${ � x
�E�?�6x
}4}Mx&��{
¦
|�~^�6x(|}�{
�"��*{�|�~��/�!{&�A{
�s�-�6}$~�x2��|{
|~ �6�6{/��y+��|�~��6�6�º�L�£|�w�x
~*y��/�s}~^|$¥�{?�6�Í|�w!x�yB{�|�}~��Ïy£�"��x���� ��x
�²©9ª�Ñ"«9¡7v�w6x � x2¦
�6x
}${/�����6}$y£�0��{1x ���6}�|w6x�x
�!�/~8}$���sy7x2�!|�{&���M}Mx
���"x2����¥
��w!~*��|��L�¤|�w�xº��~^�!x2{
}�y£�6�^x����J��x
��{
}Mx � ~^��x
�(~*�C©�ª?«9¡��M�����s}
�2{&�MxÅ�6�³¯�° ~*�Ã�M�"�*~�� ���6¥ � x2��{
�"���"~^|�}V� � x
�Ã��|$¢+�
{
|$��y�~����*~*��x
{?}�y4�"��x���� ��x
�����~^� |�w!xÅ�L}~^x
��|{�|�~^�6�6{&�
�/}��6x
}Mx
�(�6w"{
�Mx
���&�6|w�x2��x4x��s�6}�x2���~^�L�"�:�
{
��§6x4¢�}$~�|$|$x
��~8�
|�w!x¹��x&���M¦8�����s��~*�M|�x2�!|Â{
�"�6}V�L�"~*y�{�|~^�L��~*�³|�w�xz���"���^�?¢B~*� �
���/}�y(»

∆ω ≡ ωÿM�x÷�ø*�{íÈï − ω �0í²ø =

2 Ä
ωÄ





∑�
0

(� � ) + ηî ì/õ ×

×



∑�

� K ( � � ) + ∑�
� � (

� � ) η� 






= �
	 (
� ���

)
¡ ��ª?�

��x
}Mx�2 Ä {
�"�
ωÄ {
}�x²|�w!x�}M��|�{�|~^�L�"{&��{
�6�Ðw6{
}y+���s~��

�s~^§s}�{
|�~��6�6{/�+���6�6��|�{
�!|����L��|�w!x²���Ây£�6�^x����J��x!�A}�x2����x��2¦
|�~^�6x&�^¥�Ä

η î�ì/õ {
�s�
η� {
}�x<|w�x<��}�~�x2��|{�|�~^�6�6{&�N�/}��6x
})�6{
¦

}${
y4x�|Mx�}��L��|$w�x+�-�:{
���Âw/�?�M|���}M¥6��|�{1��y4�6��x����"� x
�9�s}Mx�����x��2¦

|�~��Lx&�^¥�Ä � � ~*�4|�w!xÂ~^�!|$x
}$y£�"��x���� ��{
}+�"~*�V|�{
�!��x�§6x�|�¢+x�x2�z{
����y7�s�^x����0�^x<{?�6����|w�yB{�|�}~����6{?}V|�~^�&�^x6Ä 0

(� )
�� K (� ){
�"��� � (� )

{
}�x����6y4§0~��"{�|�~��L�"�C�L�(|w6x��M~^}�M|z{?�6�Ö|�w/x
��x����L�"�z��}��x2}B�!x2}�~^�6{
|�~��6x
�£�L�4|w�xÂ�!�?|�x2�!|�~^{���x2�/x2} � ¥z�L�
|�w!x����<y+�"�^x����0�^x�~*�Ð{�y�{�|}~ �Ð¢�~�|�wÅ}�x
�$�!x���|C|$��{?�
~*yB���s}~�|$¥<~*��|�x2}{�|��/y£~^���"~*�M|{
�6��x6�"¢�w6~^�
w<{
}�x+�
{&�����0�*{
|$x
�
{�|zx
���s~��*~^§s}�~^�sy ~*�!|$x
}${�|$�6yB~���6~*�V|�{?�/��x!Ä � =

2 Ä�� ω Ä Ä
	 ~8��|�w!x��!�L}y+{/��~ Õ x
�<yB{�|�}~��D�w6~*��|
¡

v�w"}Mx�xÂ���6}M��x����L�"�M|{?��|�+�s}Vx2��x
��|$x
�z~*�-��ª?��w"{���xÂ�6~8�M¦
��x
}$x
��|+��}~ � ~��"��»�Ô��
¨4��~*�£��x�|�x2}yB~^�6x
�C§6¥C|�w�x�~*���&|�}��L�6~��
�6{&}M|)�L�£|�w/xD~*��|�x2}y4�"�^x����0�*{
})~*�6|�x2}�{���|~^�6�-§6x�|�¢+x�x2�-|�w/x
���4{
�s�zw��6�V|+�2}V¥6�$|{&�#y+�"�^x����0�^x2�2�l¢+w!x2}Vx2{&��� K ( � )

{
�"�
� � (

�
)

{
}Vx¼����}�y7x2�(§!¥Â|w�x)���6����x
�!|�}${&�:�6{
}�|
¡0vlw/x����6}M��x
���/�!�$|{
��|�� 0 ��� K �Î{
�"��� � ~*�-|�w!x<x
���0{�|�~^������ª2�({?}Vx
���s�!��|~^�L�"�£�/�7|�w�x<�"~���|{
�6��x � §6x�|�¢+x�x2�¬|�w!x��-��y£�6�^x
¦
���0��xB{
�s�(w!�L��|#�
}�¥6�$|{&�ly4�"�^x����0�^x2�1¡0°������L�"}��Vx6�"|�w�x�w/�/�V|
�
}$¥6�V|�{����L�!x
�A~^�4�!x2����}�y7x2�E§6¥<|w�x�~^y����0}$~�|$¥<{
}��?�0�6�D~�|1¡
v�w6x���x
���6}$yB{�|�~^�6�Ö�M~^x?�*�Ð{
}��?�s�"�Å{&�Å~*yB���s}~�|$¥Ö�2{��s��x
�
���Ly£x��
w6{?� � x
�²~*�Ö|w�x���6}M��x����L�"�M|�{&��|²���s{&��|�~�|�~^x
�z~*�
���/y£�s{
}�~*���L�³|$�²|w6xz���6�6�!x2����}y4x2�³�
}M¥6��|�{&��¡ �+�&¢+x��!x2}2�
|�w!x�|�x2y£�6x
}${�|��R}Vx2¦8�2{��0�Mx
�z�
w6{
� � x2�B~^�z|�w/xÂ��x
���6}$yB{�|�~^�6�
�M~^x&���³��x!¡ � ¡*��{
�²x��"��x
�$�B�6�!���"y+x(�
{
�s�Vx2�-§6¥-�L�!x�~8y����"¦
}~�|$¥��B{
}$x(y+{?~^� ��¥z��x�|$x
}y�~^�!x2�C§6¥C|�w!x)|�w!x
}$yB{&�#x��s�6{?�!¦
�~��/�¬�L�N|�w!xÂw!�L��|+�
}M¥"�M|�{&�+©*�&×s«�¡:v�w�x2}�x
���L}�x!�l¢4x�x��R�/x���|
|�w"{�|�|w6xÖ|$x
y���x
}${1|$�s}VxÐ§6x2w!{
�6~^�L}³�L�-|w6xÐy+���6xÐ�M}Mx
¦
���"x2�/��¥-�L�4���s})���7y£�"��x���� ��x<~*�By�{
~8�0�^¥ � �L��x
}��x2�-§6¥
|�w/xA|$w/x�}$y+{1�0x��6�6{��6��~ ���)����|$w�x+w��?�M|���}V¥/��|{
����{�|M|$~���x4|M�?�"¡
�Öx���L�"�M~^}�y£x
�Ð|�w!x2�Vx � x
�6x
}${&�(���/�!��~^�!x2}�{
|~ �6�6�-§6¥

���x���|}M�6�M���6�6~^�)�6{�|�{)���6}4¯N° y4�"��x����0��x
�����Î~*�
α

¦��6~^|�}���¦
� x2�³{
�s�

β
¦8���6¥ � x2�-�
Ë�~ � ¡ 9 � ·J�=<"�E��{&�B¢+x&���A{&�)���6})|�w/x

¯�° � ~*�����6�*~*���"~�|�}�� � x
�Ð©9ª?«��z{
�<���!���^��¢���¡Av�{&´6~*� � ~*�
{��������s�!|�|w6{�|�|w6xB|$x
y��/x2}�{
|$�"}Mx
¦*�
{
�s�Vx2�E�
w6{?� � x
�4~��E|�w/x
~*��|�x2}y£�6�^x����0�*{?}4�6~*�V|�{&����xB�6��|�w!x¼w/�/�V|4�2}V¥/��|{&�½{&}Mx)}$x&�*{
¦
|�~��Lx&�^¥Ì��y�{&���)��{�§6���6|-ª
Ó7�C{�|(|�w!xzx2���"~���~�§s}~ �0y �s{
���6}

¿4ÇÙànâ�ãÈâ 5Óü��{ýM�{ü�í�ï �×î�,9��í���î òÈü¼���{ýM��û×ýçü�ÿc÷
ω
ò��J�{ö�ý4F0Hsì/ò�ï�ý¯ÿçûnïÙýçø©ì/í$�*��î �_î ø{ò�ïÎí$�{ýçó]î üeò��î ý¯ü��{í$�cî ò�ü�í�ï�ï ÷�ò9�{ó×ýM�xýçóeõ�ö�í²øxý²ø/ò���øxòÅïÎî�ó±ü,î �*�{ò��ýçümí ü0ó

ò��È÷���ýçüN��ø²ú
�xö�ý©ü�ý¯í$�{ýçø*�"ü�ý²î ��ö�,×ò�"ø{ýçõ�í$�cí$�cî ò�ü � ð�F0H î ü
α
ë�ü,î �*�{ò��ýçü£;$F0H�H � I

=



⋅
KM� A� >:; À >���F0H î ü

β
ë�íÈü�ó

α
ë�ò�0÷���ýçü4; Ã >4íÈü�ó£; Á >$	
�cýçø{õ�ýçÿ ë

��î ��ý�ï ÷�;MF0H�H:H I ∼ =
⋅
K$� A J í¯ø:'�ý²ïÎï�í¯ø:=

⋅
KM� A� >�ú���ö�ý)ýM�×õ0ý$��î ì/ýçü��{í�ï¶í²ü�ó��Óö�ýçò��{ýM��î ÿçí�ï0�0í�ï�û�ýçø©ó�û�ý��{ò±ê���ú";�K>©í���ý)øxö�ò�'�ü£,�÷±ó,î í²ì/òÈü×ó�ø/í�ü0ó

ó×í¯ø{ö×ýçó�ï�î ü�ýçø²ú

N ' % >

S�à T$à Ü$ÛIU/à T$Ü�à Ü V%W�â2ßYX�â
å Û�æ Z�å�ä�ñ�ò
ò�ò?ä [2í$ñC\Lä U6ã�Ý
í*OC]�_$ò O����



�s}Vx2��M�"}$x!�L¢£x��
{
�Bx��0�6{
�"�B|�w!xA���6}$yB{&�*~ Õ x
�)y�{�|}�~��(�$w"~���|
� ~*�(x
���s{
|~��/�¹��ª2�+~^�6|��Â{)v�{�¥"���6}N�Mx
}�~�x
�1»

	 (
�

(
�

)) = 	 (� ) � ��� +

+ (∂ 	 � ∂� ) � � � © �
( � ) −

� � «
+

w"~ � w�x
}��6}$�!x
}$�B� ���"�

� ~*�£|�w/xÂ�"~���|{
�6��x�§6x�|$¢£x�x
�z�6x
{
}Mx
��|���x
~ � w6§!�/}���~^�¬|�w�x
α

¦��6~^|}M� � x2��{
�"�
β

¦*���6¥ � x
�J¡�¯��6y4§R~^�"~*� � �l�½¡����s�({
�"�
�½�J¡0�&ª?�&�/¢4x4��§6|�{
~8��{+�~^y��R��x4x��R�6}Vx2���~^�6�)|$�)y4�6��x&�0|�w�x
x��0��x
}�~^y£x2�!|�{&���^¥ ��x�|$x
}�y£~*�6x
��y£�6��xÌ�M}�x
���6x
�6��¥Ð§sx
w6{
¦
�s~^�L}

∆ω(
�

)
~8�Ð|�w!xÌ�!ws{
�Vx2�-¢�w�x
}�x|w6~*�¬§6x2w"{��s~��6}²~*�

� �?�6x
}$�!x
�G§6¥G�L�!x��
}$¥6�V|�{��³��{�|�|�~^��x �"{
}${?y7x�|�x2}1¡¹v�w�x
	 (

� � ) {
�6�
∂ 	 � ∂

� � �/{&�^�"x2�B��§6|{
~*�6x
�-§s¥�y+���6x&�*~*� �
|�w!xAx��0��x2}~^y£x2�!|�{&���"{�|�{B{
}$x+�6}�x
�Mx
�6|�x2�(~*��v�{
§0�^x�ªL¡sv�w�x
�6x
{
}�x2�V|��6x
~ � w�§"�L}B�6~*��|�{
�/��x � {�|�Ç ��{
�"�<�
×<�Ð¢+x
}Mx
�2w!�L��x
�<{
� � � ���6}�|�w/x

α
¦^± � {
�s�

β
¦V° � �R}�x
�$�!x���|�~��6x&��¥J¡

v�{�§0�^x<ª

��ò��{ì/í�ïÎî Lcýçó±ì/í$�*�cî��±ø{ö�î ���/ò��½F0H²��û0ü×ó�í²ì/ýçü��{í�ï0���cýM�×û�ý¯ü�ÿç÷±î�ü�ó,î���ë
��ý��{ýçü���ì/í$�8��î�ÿçýçø �

�/òÈø*��ÿ��Ó÷×ø*�Óí�ï � (� � ) 	,ÿçì AFB ∂
�	�

∂
� � 	�
çì − B ⋅ �  − B

α
ëÎünî �*�xò��0ýçü È SFD?KK

±
K�K �MD�D=��

±
=2KV�

α
ë�í²ü�ó

β
ë�ò�0÷���ýçü È
Ø ����

±
=�= È KM� 
���

± Ø K
� 3~ò�"ó�ý$�Óí�î�ï�ø�	,ø{ýçý©ê���ú�;���>

v�w�x+{ � }Vx�x
y+x
�!|Î{��
ws~�x��6x
�)§"x�|�¢Ax�x
��x��s�!x2}�~*y£x2��|�{
�"�
y+�6��x&�¼~*��x��"��x&����x
��|z�
Ë�~ � ¡ 9 � · �=<"�&¡�¯��L�"�Mx
���sx
��|9��¥J��~ |
y+x
{
�s�7|�w6{1|7���6x���|�}M�6�V���6�6~^���!{
|�{º�6������y£�"��x���� ��x
�4�
{
�
§sx��M�"����x
�$����0����¥Ð�0�Mx
��|����/x2�!�6��xÌ{
�"��x
�M|~*yB{�|$x�|�w�x
y+�"�*{
}��L�"�^�sy£xA�
w"{
� � x
��~*�({+w6����|#�
}�¥/�V|�{/� ~8��|�w6~8��~*�#�!�?|
´s����¢+���
��xG�6}�x�¢ |w6~*�Ð���6���?�^�0�$~^���À�M}M�6y �$��x���|}��L�������s~��

y+x
{
���s}�x2y4x
�!|���{�|�x
���s~��*~^§s}�~^�syÐ�6{
�!�L}��6}�x
�$���s}Mx!¡�±Îx��6x
}$¦
|�w!x?�^x2���1�L¢+x4x��s��x���|�|�w6{1|:|�w!xA�{
y£xA�~�|$�0{�|�~^���)|{
´�x2��{&�*�$�
�0�*{���xC{�|Âw6~ � w��!}$x
�$���s}Vx¹�/�s{&��~�|�{�|�~��6x?�^¥J�Î~�¡ x!¡��#|�w!x<|$x
y+¦
�6x
}${�|��R}Vx�§sx
w6{��s~^��}��L�-|w�xÅy+���6xÅ�M}Vx2�!�6x
����¥ ���²���
y+�"�^x����0�^x2�4�!�s}~�� � {
�!¥D~*�V�L§"{
}�~���}��?�!|$x�yB{
~*�"�^¥D}�x2���^x���|��
|�w!xz|�w�x
}y+{��4x��0�6{
�"�$~^�6�³�L�º|�w!x¹yB{�|�}~^��y�{�|�x2}�~*{&��¡Av��
�s}V�L��x����s}z{
��V�Ry+�!|�~��6�Ð�s~^}�x���|9��¥J�����L}}Mx
����6�6�"~�� � x��s¦
�6x
}$~*y£x
��|��){
}Vx�� �*{
�6�6x
�J¡�±��L¢�¢£xÂ¢£�?�0�*�³��~^´!x�|$�²�!~*�$¦
���0�$�N|�w"~^�4y+�6��x��M}Vx2���"x
����¥E§6x2w!{
�6~^�L}N�6������y+�"�^x����0�^x2�
~*�y£�L}�xz�6x�|�{
~.�$¡4¯#��y��6{&}$~*� � Ë�~ � �
¡ 9 ��·�{
�"� 9 � <³|�w6~*�
§sx
w6{��s~^��}�����y4�6��x¼�M}Vx2�/�sx
����¥Â����¯N°�y£�6�^x����0�^x
�����#~8�
�$�!��~8���6~^|}M� � x2��~^�#���"~^|$x4�s~^�M��x
}$x
��|#�M}���y�|�w/x�§6x
ws{��"~ �6}:~8�
�$�!��~8�²���6¥ � x
�J¡Îv�w6~8�)�6�s{&�*~^|{�|�~^��x&��¥��s~*�M��x
}Mx
�!|�§6x
w"{��s~��/}
���6y£x2���M}���y¿|�w!xÏ�"~^�M��x2}�x
����x�~^� |�w!xÏ�6{1|$�s}VxÅ�6�-|�w�x
�$|{�§s~��*~^|$¥Ö�L�E|�w�x

α
¦��6~^|�}�� � x
�Ð{?�6�Ö���6¥ � x
�Å�"w6{
��x2�z{
�

¢+x?���¼{&�<�M}��Ly |�w!x��"~��M��x
}�x2�/��x�~^��|w�x�~*�!|$x
}$y£�6�^x����J��{
}
�6�&|$x
�6|~�{/�:§6x�|$¢+x�x2�C|w6x����Ay£�6�^x����0�^x2�+{&�6�zw!�L��|4�2}�¥6�$¦
|�{����"{
}M|~^�?�^x
�
¡sv�w!x

α
¦�± � ��|�}M�!��|��R}Vx�~*����|�{�§s~.��~ Õ x
�(§6¥�|�w�x

	�¶#���Mµ·"¸s�s{
}V|:�6�J|�w�x4~*�6|�x2}�y+�!��x������*{
}:�!�?|$x
�!|�~^{��"|$� � x�|�w!x2}
¢�~^|�w�|�w!x¹���"{?�6}��s���"�^x<���/yB�����6x
��|��6�£|�w!x¹�/�/�/��x
�6|}${&�

~*��|�x2}{���|�~^����©*""«9��¢�w6x
}Mx
{
�4|w6x1� " � 	�¶����Mµ�·!¸Î�6{
}�|+���4|�w/x
}�x2�/�0���~��6x�~*�/|$x
}�{���|�~��L�z~^�+}Mx
����6�6�~�§��^x¼���6}N|�w!x)�$|{�§s~��*~^|$¥
�6�(|�w!x���}�~�x
�6|{�|�~^���s{&���L}��x
}$x
�Ð�6w"{
�$x
�C�L�C���6�*~*�Ö�?�"¥6¦
� x2�³©*�LÇ"«9¡½v�w�x
}�x2����}�x6��|�w�x(y�{�|}�~����$w"~*��|+�L�N|w6x(���s�6�"{
¦
y£x2��|{��*���L��~^y����0}$~�|$¥Ây7�s�^x����0�^x
��~*� � �?�6x
}$�!x2�º§s¥�{B�M�"y
�6��{
�D~8�$�&|�}��L�!~^��{
�6�C{����0{
�6}��s���"�^x2Ê0���0{
�6}��s���"�^x¼~8�6|�x2}�¦
{���|�~^�6�<~*���2{&�MxB�/�¤|�w!x

α
¦��6~^|�}�� � x
�C{
�6�<§!¥Â|w�x)�6���6��x2�!¦

|�}{&���s{
}V|�����|w6x(}�x2��� ���~��6xÂ~8��|$x
}{���|~^�L�-~*�z|w�x
α

¦�{
�"�
β

¦V° � ¡
Ô��C�s�/x��0��x���|�x2�C§6x
w6{1�/~��L}4����|�w!x(¯�° ���"�s�6{&y4x
�6|{&�

¢�{
�B��§s��x
}M�6x
��~*�
α

¦8�L�!¥ � x2�J¡Y��x<|�}�~^x2�-|��²y+�6��x&��|�w/x
x��R��x
}$~8y+x
��|�{/�¼�M}Vx2�!�6x
����¥

ω( � )
��}

ω(� )
��~*yB~���{
}���¥�|��

|�w!x²�$~�|$�s{�|~^�6�~*�
β

¦V° � ¡ �:x��2{��"�$xC�6�)|w�x²y+���6�&�?�*~*�6~��
�"~���|��L}�|�~^����~*�

α
¦8�?�"¥ � x
�½�#|$¢+��~*�6�!x2�/x2�"��x
�6|)�s{
}�~*{�§J��x
�

y£�s��|)§6x<�s�Vx2��~^��|w6{�|)�
{
�$x!¡��Åx(�
w6���$xE|�w�x<x
�M��x���|~^��x
�"~���|{
�6��x�§6x�|$¢+x�x
���6x
~ � w�§6�6}�� � ý��^� � � ý$�^� = √& − � �/��� �� ~*�7|�w�x({
}$x
{��L�N|�w/x�§s{
�{&�#� ��{
��x��L�4{��s�6~^|£��x&���M��{
�"�
|�w!x }�x&��{�|~^��x �"~^�$|��L}�|�~��L� ~*� |�w!x <�¦��6~*}Mx���|�~^�6�

δ�
δ = � −

� ý$�^� � <�~*��|�w!xz�s�"~^|(��x&�����6{?}�{
y+x�|$x
}��
¡Av�w"~*�
��x?�^x���|�x2� � x��Ly£x�|}M¥<{&������¢+���s�O|$�(�6}�x2�Vx2}���x+|�w!x���~*y�~8�*{?}�¦
~^|�¥<�6�

α
¦�{
�"�

β
¦��!ws{
��x
��» � ý$�^� �w���¢7�£���D�6~*�����L�!|�~^�!�s~^|$¥

{�|�|w�x
α−β

�sw6{
��x<|}{
�6�~^|�~��6��{?� � ��{
�s�
δ

~*� Õ x
}M��~*�
β

¦V° � §6¥<��x2�M~8�s~�|�~��/�l¡Rv�w6x
�J�0¢+x+�
{
�<�s{
}�{?�6w!}�{
��x)���"�4~*�
{²����}y��Î¢Bws~��
w~*��{
�s�R��~^�
{�§0�^xD|���|�w�xz���x��
~*{&�4�2{
��xC�L�
α

¦V° � »

	 α−
H I (� (

�
)
�

δ(
�

)) = 	 (
� � ) + (∂ � � ∂

� � ) ×

×
© � ý$�^� ( � ) −

� � «
+ (∂ 	 � ∂δ) � Þ δ(

�
)

¡ ��&s�
Ô��E�s{&���!x2�C���6} � (

� � ) {
�6�
∂ 	 � ∂ � � ~*���
{
��x��L�

α
¦

�6w"{
��xÅ¢+xÐ�6}�x2�Vx2}���x2� |�w�xÐ���L}}Mx
����L�"�6~*� � �s{&���!x2�³�L�
β

¦��6w"{
�Mx!���?§"|�{
~*��x
�Ex2{
}9�*~^x2}2¡ v�w!x��"{&���6x
(∂ 	 � ∂δ) � � ¢7{&�

��§6|�{
~8��x2�E§6¥Dy£�L�!x&��~^� � |w6xBx��R��x
}$~8y+x
��|�{/�½�/x2�!x2�!�6x
����x
{�|�|$x
y���x
}${1|$�s}Vx2���!x2{
}¤|�w!x

α−β
�sw!{
�$xN|�}{
�"�$~^|~^�L��{
�s��~*�

x
���R{&�<|��®��×LÒ 9
±
�!�4�2y7È K

⋅
Ô � −

K ¡Âv�w6~8�²�"{&���6xÅ~8�����6§"¦
��|�{
��|~*{&����¥¾�$yB{&����x
}�|w6{
�G|�w/x

∂ 	 � ∂
� � �"{&���6x ���Mx�x

v�{�§��^x(ª?�1¡��M|�y+x
{
�s��|ws{�|�|w6x£�2w6{
� � x2�N~^�<�M}Mx
�6�!x2����¥(�L�
|�w!x�¯�° ���0�6�s{
y£x
��|�{&�#~*�

α
¦8�?�"¥ � x2�C{?}Vx¼yB{
~*� ��¥<�!x�|�x2}�¦

yB~*��x
��§s¥-|�w!x<�
ws{
� � x2��~*��|�w/x¹{
}Vx2{C�6�£|�w!x<�s�"~^|)��x&���
§s{&�${&�:�"��{
�!x � ¡Rv�ws~^��}�x
�M�J��|��6�¤�?�0}�y+�6��x&�*~*� � ~*���w���¢��
§6¥�{z�6{&�$w!x2���*~^�6xC~*��Ë�~ � ¡ 9 �
	/¡Ov�w!x¹}�x&��{�|~^��x?�^¥�$yB{&���
§6�"|D�"~���|~*����|¹�6~8�M�
}$x
�6{
�!��¥Å~^�C��x�x
��§6x�|$¢£x�x
��|w�x�y+��¦
�!x?�^x2�

ω(
�

)
{
�s�Ex��0��x
}$~*y£x
��|�{/�

ω(
�

)
�s{&�^�6x2�1¡�v�ws~*�4�6~8�M¦

��x
}$x
����xG§6x�|�¢+x�x2� x��0��x
}$~*y£x2�/| {
�"� |w�x��6}V¥ ��{�§6���6|
Ç ¡�Ç ���2y È K �Dx��"��x�x2�!�<���L�"�$~*�!x
}${�§J��¥�|�w!x²x��s��x
}~*y4x
�6|{&�
~*�6{1�����s}�{
��¥²�

±
Ç0¡ Ç�Ç "��
y4È K �&¡���x({
��M���2~^{1|$x�|w6~*�+�!x��/~8¦

{�|�~��/���
Ë�~ � ¡ 9 � 	&�<¢B~^|�w�{?��~*�!�2}Vx2{
��x²~*�³|�w!x²y+{ � ��x�|�~��
�6}$�!x2}�{
�³|�w�xÐ|$x
yB��x2}�{
|��s}Mx���x��2}�x
{
��x2�2¡ �+�6xÐ|$�®|�w/x
��|�}V�/� � ��x
�6x
�6�!x2����xz�L�º|�w�xCx��s�
w6{?� � x²~^�!|$x
}${1��|~ �6��� Ç ��6�(|�w!x)y4�s|��s{&���/}�~^x
��|�{1|�~��6�

Ω Ç � �6��~*��|�x2}{���|�~*� � ��{
�!� �
y£�6�^x������^x
�(© �'&0«)��� Ç � = � (� Ç � �

Ω Ç � ) �&��{
�Ð~^�s���^�6x
�6��x��L�
|�w!x²y+{ � �/x�|~^�z�L}��x
}(�L�³|�w!xz�L}~�x
�6|{�|�~^���s{&�+��}��/x2}<�!{
¦
}{
y+x�|$x
}(©*� 9 «By4�0�M|)§6x<���L�"�$~8�6x
}Mx
��w6x
}Mx<|����0�Î~V¡�x6¡��#{?�

N

O���P S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò



~*�6�
}Mx
{
��x�~��Ã|w�x�y+{ � ��x�|�~^�Ð��}��/x2}³�2{��0�Mx
��{�y+�!|$�s{&�
~*�6�
}Mx
{
��xA~^�)|w�x���}~^x2�/|�{�|�~��/�!{&�s�6}$�!x2}¤�6{
}{
y+x�|$x
}�¡Lv�w!x2}Vx2¦
���/}Vx6�C|�w�x��"~*�M��x2}Vx2�!��xÏ§!x�|�¢+x�x
�Ã|�w�x�y£�L�!x?�^x
�

ω(� )
�

��§s}��L´!x2�Ö�*~*�!xL�z{
�6�Íx��s�!x
}$~*y£x2�/|�{&�
ω( � )

����¥6y£§6�"���<~8�
Ë ~ � ¡ 9 � 	 ���s{&�^�6x2�®}�x2���^x���|��|w6xÃ|$x
y���x
}{�|$�s}�x
¦*�
{��s��x
�
�2w"{
� � x
�:~*�B|w6x��6}$~�x2�!|�{�|~^�L�"{&�6�6}$�!x2}:�!{
}�{
y£x�|$x
}��L�
{��s��x
�
§s¥C�2w!{
� � x
�+~*�C|�w!xÂy£{ � ��x�|�~^���L}��x
}+����|w�x

α
¦*���6¥ � x
�J�

¢�ws{�|�¢B{
���!�?|�|{
´�x
�<~*�<{��������s�!|�~*�4����¡���&"�&¡

��� � � 5 ¶ �.¶
µF-3�/�6· �!��" � "�% '�·�µ�� " %3� )�¶�<,���6·�µ N '*)6· +�¶
�*��·��Rµ�·.-

{�� � "�¸ � <,�M¸ ��� N ¸ �E-3���:" % ¯�° � �/� "�� N �R¶��D·,��� �,� �.µ-"��
�R¶#�J¡4�V�Í�*~*���s~*�³�?�"¥ � x2�½�Î¢£xz�?§s��x
}M�6x
��|w�x

νS ¦����s�"�6{
¦
y+x
�6|{&�s����|w�x+¯N° � y£�"��x����0��x
�:���½~^�(�*~*���"~*�B���6¥ � x2�){�|
� &�×��)�
y È K �
Ë�~ � ¡ �"�1¡Â�M�Ð���s}���¨ ���x���|�}{³�6�z�*~*���s~8�
�L�!¥ � x2�J�(¢+xÅ���?� ���Ã����|���§s��x
}M�6xÅ{&�6��~*��x
�!|�~*��¥ {&��¥
�L|w�x
}²~*yB���s}~�|$¥�{�§s���L}��|~^�L�"��¡)vlw"~*�

νS ¦M¯N° � §s{
�s�Ð~*�
�s}Vx2��x
��|+~*�<|w6x)���x���|}�{º�L�O§6��|�wC�Mx
}�~�x2�N�L�O���s}4��{
yB�"�^x2�
� 0 {
�s� 2��E¢�~�|�w!�?�"|����6§"�$|{
��|�~8{&�¼�6~*�M��x
}�x2�/��x
�<~*���M}Vx2¦
�6�6x
����¥��6§R{
�!�6¢�~^�!|�w({
�"�Â~8��|$x � }${�|�x2�E~��!|$x
�6�~^|�¥�¡sv�w!x2}Vx2¦
���/}Vx6��¢+x)§6x&��~�x��6x)|ws{�|4���s}4���6¥ � x
� � {
�4���L�!|�{
~*�6�¼¯�° �y+�"�^x����0�^x2�){&�){D}�x
�$~*�!�s{&�����6��|�{
yB~*�6{1|�~��6�²¢B~^|�w����6|)x��s¦
|$x
}��!{��+�^x2{
´"{ � xD���B|�w�xC�6{����"�sy¾��¥6�M|�x2y�¡ �ÖxD�s~^���!�?|
�M~*�s�E{?��¥D~^�"���L}yB{�|�~^���D~*�¹��~^|�x2}{�|��s}�x¼{�§6���6|£¯�° � y£�6�^x2¦
���J��x
��~^�(���6�6�!x2�6��x
�<�6w"{
�Mx
���6�¤�L�!¥ � x2�J¡

v�w�x�|$x
y��/x2}�{
|$�"}Mx��6x
��x
�6�6x
����x�6�E|�w!xÌy7�/�/xÌ�M}Vx2¦
�6�6x
����¥¹{&�6�C|�w!x)§0{
�6�6¢B~��!|�wz~8�+�6}Mx
��x2�/|$x
�z~*�-Ë�~ � ¡lÒ0� ·
{?�6�ÖÒ0� < }Mx
���x���|~^��x?�^¥�¡7v�w!x����x���|}{&�º}Vx2���!���6|~^�6��¢�{
�
Ç0¡ &6Ê1&��
y+È K {�|�|�w!x
�Mxzy+x
{
���s}Mx
y+x
�!|���¡ �:�?|w�|�x2y£�6x
}${
¦
|$�0}Mx+��x
�6x
�6�!x2����x
�:¢+x
}�xA�!�s~^|�xA}�x2�!}M�6���"�2~�§J��x4{�|#���?�"�*~*� �
{?�6�(¢B{
}�yB~^� � ¡Rv�w!x��"}M�6�M~8��xB�L��|w�x

νS ¦V¯�° � ���s�6�"{
y+x
�6¦
|�{���~^�)}${1|�w�x
}B¢4x?�����6x
�M�
}~^§6x
�z§"¥²{4$0�6}Mx
�6| Õ ���s�6��|�~��L�½¡
vlw!xz|$x
yB��x2}�{
|��s}Mx²�!x2�/x2�6�!x
����xz�6�B|w6x²~^�!|$x � }{�|�x2��~*�6¦
|$x
�s��~^|$¥�{?�6��x
{
}�x2�-�6x
}M¥����s}$�"}$~*��~*� � ���L}B�0���
Ë�~ � ¡#Ò0�
	&�&¡
vlw"~*�O§6x2w"{��6~^�6}�¢�{
�N}�x2�6}V�6���s�
~�§��^x+§"�6|��!�?|A~8��x2�!|�~��
{��l{�|
�����6�*~*� � {?�6�Ã¢�{
}y+~8� � ¡<Ô�|�����6�*~*� � �<|w6x�~*��|�x2�"�$~�|$¥

~*���
}�x2{
��x
�+�9��~ � w/|��^¥²�M}M�6yÁÒ,�(|��¹Ò.�4�)�:}Mx
y�{
~8�s�+{&�*y£�/�V|
���/�!�$|{
��|+|�� �.�<��{
�s�z�/x��
}�x2{
��x
�+}${&�6~*�"�^¥D|�� 9 Ç<�B¡�Ô
�6x
}M¥�¢+x
{
´�|�}�{���xz~*�º�/~8�$~^§0�^xz{�| "� �Á{
�6���"~*��{
�s��x
{
}�
���/y£�0�^x�|�x?�^¥Â�!x
{
}�|�w/x�y+x&�^|�~*� � ���6~^�!|
ÄR�!�)|�}{���x2�O�L�¤|�w"~*�
§s{&�6�<{
}�x+��§s��x2}V�s{�§0�^x¼~^�(|w6xB�$�!��~8�<��|�{�|$x!¡Rv�w6~*�O§s{
�"�(�L�
|�w!x)�-�A¯N° � }$x
{
�6��x
{?}��4���s}~*� � ¢�{
}y+~*� � {�| �'" �B¡0Ô��
|�w!x<|�x2yB��x
}${
|��s}Mxz~^�6�
}Mx
{?�Vx2�1�#|w�xD~*�/|$x � }${�|�x2��~8��|$x
�s��~^|$¥
�6�:|ws~^�O§R{
�6�E~*�6�
}Mx
{
��x2�O|$�&��¡

vJ�Ðx2��|~�yB{�|$x�|�w!x�{
y+�&�R��|-�6�-¯�° � y+�!��x����0��x
��~*�
�*~*���s~*���?�"¥ � x
�(¢4x+���/yB�6{
}�x
��|w6x+~*�!|$x � }${1|$x
�Â~8��|$x
�s��~^|$¥

¿4ÇÙànâ�ä ú?Q0õ�ýçÿ$�^��í#ò��!�Óö×ý
ν �
ë^��û�ü�ó×í¯ì»ýçü��{íÈï�ò��6�Óö�ý#F0H I ì/ò�ïÎýçÿçûnïÙýçø"ì»í ë

�*��î �gî ø{ò�ï�í�Óý²ózî ü ïÓî �×û×îÙóhò��÷���ý¯ühí$�4�*'�òaó,î��^��ýM�cýçü��A�Óý¯ì»õ0ý$�{í��{û��xýçø²ú
��ö�ýBF0H I ì»ò�ïÙý²ÿçû,ï�ýçø¬í$�cý õ��{ýçø{ýçü�� î ü_òÈû��¡ò�0÷���ýçü(; D�D,ú DCD Ø^G >)í²ø¬í
�{ý¯ø�î ó×û0íÅï~ÿ¯ò�ü��ÓíÈì î ü�í$�cî ò�ü�ú

¿4ÇÙànâ���â �~ýçì»õ�ýM�cí$�{û��cý¬ó×ýçõ�ýçü×ó�ýçü�ÿçýçø»ò��0�{ö�ý����{ýM��û�ýçü×ÿc÷); À >$	6,�í²ü�ó�'»îÙó��{ö); Ã >$	�í¯ü×óeî ü��{ýM���xí$�{ýçóeî ü��{ýçü�ø�î �Ó÷); Á >©ò�� �{ö�ý
ν �
ëáî ü��{ýM�{ü�í�ï"��î�,��cí$��î òÈü�ø/ò��

�{ö×ý£F0H I ì»ò�ïÙý²ÿçû,ï�ýçø¬ì»í��*��î���îÙø{ò�ï�í$�xýçóaî üaï�î��0ûnî ó_ò�0÷���ýçü(;*�{ö�ý ïÎî�ü�ý¯ø î ü�3~î��,ú Ø 	 Á ýçì»õ�ö�í²ø�î ø¬í�ø{ýM�×û�ýçü�ÿçý î ü)��î ì/ý>�ú���í�{ø¬ø{ö�ò9'sý$�0õ×ýM�çî ì/ýçü��{íÈï
î�ü�íÈÿçÿçû��{í²ÿæ÷vú

N ' % >

S�à T$à Ü$ÛIU/à T$Ü�à Ü V%W�â2ßYX�â
å Û�æ Z�å�ä�ñ�ò
ò�ò?ä [2í$ñC\Lä U6ã�Ý
í*OC]�_$ò O�� �



�/��|w6x
νS ¦M¯N° � §0{
�6�C~*�¬��~^�!�s~*�(���6¥ � x
�<¢+~^|w<�&�R}N�s{�|{

�/��|�w�x�~*��|�x2�"�$~^|�¥Ð�L�C|�w!~*�z§s{
�"��~*�
α

¦��6~^|�}�� � x
�®���Vx�x
Ë ~ � ¡�&0� <"�&¡��$��|�w!x)��{�|�|$x
}��
{
�Mx!�s|�w!x)¯N° � ���/�/��x
�6|}${1|�~��6�
��ª &�"-�6�6§J��¢�{
��~*�6�!x2�/x2�"��x
�6|9��¥��6x�|$x
}$yB~*��x
��§"¥�yB{
���
���/x���|�}��L�����L��¥½¡½v�w6~*�£����y��!{?}$~8�M�6�²��w6�&¢��+|w6{�|B|�w�x����6�6¦
��x
�6|}${1|�~��6���/��|w�x�¯N° � ~�����~8���s~*�����6¥ � x
��~*�(�6{?}�~^x
�
�M}$��yÁ{�§"�?�6|�ªL¡�×z�6�6yÁ{�|BÒ � �Ï|��D{
§6�&�s|+Ç ¡�ª9ÑE�6�sy�{�|
9 Ç �)¡
��x4~*�6|�x2}��6}�x�|¤|�w"~*�#����x��2~*�M~��A}�x2�V���^|#{
��{+�"~�}�x���|��6x�|$x
}$¦

y�~*�!{
|�~��6�����B|�w�xC|�w�x
}y+���6¥6�6{&y+~^�z�M�"�^�6§s~��*~^|$¥³��~8y�~^|)���
¯�° � ~*�����6¥ � x2�l¡Rv�w6x����!���6§0~8��~�|$¥(�L�¤|�w!x)¯�° � ~*�C�*~*���s~8�
�L�!¥ � x2�Ð}Mx
�!�6��x
�z{
�C|�w!x�|$x
y��/x2}�{
|$�"}Mx��x��
}$x
{
�Mx
�z{
�"�
§sx�����y+x
�)�6}�{
��|�~��2{/���^¥ Õ x
}M�²~*���V�s�*~^�-�?�"¥ � x
��»:|w�xC¯�° �y+�"�^x����0�^x2�Íx��6{?�/�L}{�|$x����6|��6�³|�w!x �${&y+� ��x!¡ �4�s}~*� �
¢�{
}y�~^� � �6�)|�w!x²�${
yB�"�^x6�+¯N° � y7�s�^x����0�^x
�<{
}Mx²{ � {
~8�
�s~*�����6�^�6x2��~*�-|w6xD��{?y+� �^x6¡#v�w6xC�6~*�M��x
}$x
��|)§6x
w"{��s~��/}){�|
�/�!���6�$~^|�x)|$x
y���x
}{�|$�s}�x)}��?�"|$x
���
{
�E�/}�~ � ~*�"{�|$x��M}M�6y®�s~^�M¦
��x2}�x
����x
�4~^�D´6~8��x�|~^�
���!�s}$~*� � x��6{
�!�L}{�|�~��L�<{&�6�<�"~*�$���6�^�s¦
|�~^�6�J¡

Ô��~*y+~��*{
}��$yB{&��� ���!���"§s~��*~�|$¥Â~^��{&�*������§s�Vx2}���x2�(����}�|�w�x
¯�° � ~*�Ã�M�"��~8�Á�6~^|}M� � x2� ©9ª1«9¡z�.�Ã�6~^|}$� � x2�Ã��{
yB�"�^x2�
�6���6x
��¢�~�|�w ��"-�s�!y ¯�° � ����x
}$~^x
��2��&��¢+xz�&§s��x2}V�6x
�
���/x���|�}��L�����L�6~��2{&����¥��
}$¥6��|�{&���*~*��x²�&�^�s��|$x
}$�(�6��{1§6�?�"| ��ÇLÇ
¯�° � y£�s�^x����0�^x
�#~*�����6�*~*�B± � ¡ �:x
�~^�6x
�:|ws~8�:§s{&�6���!�6x4|$�
�?�^�R�V|$x
}�#{&��{?�!�s~�|�~��/�!{&�R§0{
�6��¢�{
�¤��§s��x2}V�6x2�l�/¢Bw6~^�
w�¢4x
{?�$�~ � ��x
�³|$�²|w6x

νS ¦�y4�6��xC�6��¯�° � y£�6�^x����0�^x2�(y+{1|�}$~��
~*���6�*{�|$x
��~8�z± � ¡(�+�6x(|$�-¨#x
�9¡�ª��:¢Ax(§6x&�*~^x��!x�|�w"{�|B|�w�x
�$�!���"§s~��*~�|$¥z�*~*yB~^|��6�O|�w�x(¯N° � ~*�C�M�"��~8�D�6~�|�}�� � x
�z�*~^x
�A{�|
{
§6�&�s|4����}4�^x2�����ª+�6�6y�¡

§�� �� %�¸ �6¶�� 	�¶ "�% + -+·!¸*¸�·.-3" � � � "�%z¯�° "#� '*)6· +�¶
�.µ9· ��+ � �!�/"��+ ��� +�"&¸ � � " � N �R¶#� ¡6±��Â~*�6���6}�y�{�|~^�6���6�E° � Ê
¦V¯�°Ï�6w"{
�Mx+�"~*{ � }{
yÅx��s~*�V|����s�º|$������¢®© �,�!«�¡/vJ��~*���!x2��¦
|�~ � {�|�x²�s{
}V|(�/�º|�w�x�° � ¦M¯N° �sw6{
��x²�6~8{ � }{
y {�|<�$yB{&���
���/�/��x
�6|}${�|~^�6�6���6��¯�°Å¢£x��6}Mx
yB~^�6x
�ÂÇ ¡ Ñ)�6�6yÆ¯�° � {&�
¢�~^|w³° � � {&�����$x
}$~�x2�!2��6�+�&�R})�{
yB�"��x
���&�����6�6�!x2�!�$x
�
|�w"~^� � {
��yB~��s|��s}�xÅ{�|Ò,� � {
�6� � }$x�¢ |�w�xÖ�2}V¥/��|{&�
�{
y��R��x
�D{
�C~�|D¢+{&�<�6x
�M�
}~^§6x
�Å~^� ��x��!¡7�"¡B°��0�^¥�y+��¦
�!�Ly£x2}����L��¯N° ¢£x2}�xÅ��§s��x
}M�6x
�Á~8��|�w/x2��xÏ�{
yB�"�^x2�2¡
v�w6x ~*��|�x � }�{�|$x
� ~*�!|$x
�6�~�|$¥¿�6�Ã|�w!x ¯N° §"{?�6� ~*�
Ç ¡�Ç&Ç�Ò

±
ÇR¡�Ç�Ç ªA�
y+È K ¡ ����~*� � |�w!x�{�§0�M�"�^�6|$x<{�§0�M�6}$�/|�~^�6�

���Lx
�M�M~��2~�x2�!|����6} � {
�$x��?�0�³¯�° ©�×0«9��¢Ax�x
�M|~*yB{�|$x�|�w/x
{���|$�0{&�<�����6��x2�/|�}{�|�~^���®�L�¬|�w!xÐ¯�° ~*�®���6�*~*�����6¥ � x
�
� �

− � ⋅
ª�Ç − � �1¡Av�w6xz|�x2yB��x
}{�|$�s}�xzx��L�"�^�6|�~��L���6�)|w�x�¯�°

���s�"�6{?y7x2�!|�{&�(§s{?�!� ��x
{
}-|�w�x
α−β

�6w6{&�Mx�|�}${&�6�~�|�~^�6�
�!�s}$~*� � �����6�*~*� � ~8�#�w���¢+��~*��Ë�~ � ¡/Ñ ��· ¡"°���x��
{?�B�&��x
{
}9��¥
}�x���� � �"~ Õ x+|�w!{�|�|�w�x+~*�!|$x
�6�~�|$¥����:|w�xB¯�°Å§"{?�6�(~^�

β
¦M° �~*���!x��
}Mx
{
�~*� � �D¢�w/x2}�x
{
��|�w!x ~^�6|�x2�6�~^|�¥ ~^�

α
¦M° � ~*�

~*���
}�x2{
�~^� � {
�B|$x
yB��x2}�{
|��s}MxD�/x��
}�x2{
��x
��¡#v�w6x
}Mx
���6}Mx!�½¢£x
�
{
�D{&�$���?�
~*{�|$x)|w�x
�$xB�
ws{
� � x2�N~*�D���6x���|�}${���Ë�~ � ¡�Ñ ��·"�+|��
|�w!xB�2w6{
� � x2�4~^�E|�w�x)�sw!{
�$xB���LyB���6�$~^|~^�L�E�L��|w6x��{
yB�"�^x
�!�s}$~*� � |�w!x

α−β
�6w"{
�Mx<|}${
�"�$~^|~^�L�½¡#vlw!~*�B|�}�{
�s��~^|�~^����~*�

x��s|�x2�6�!x
�z���L}+Ç ¡ 9 � ��� &J¡�Ñ�Ç?Ê%��&J¡ &/Ç �Ï~*�-Ë�~ � ¡lÑ ��·"�)~*�
|�w"~^�#��x
}$~^x
�¤�/�J�&�R}:�{
yB�"�^x2��~*�B���/yB�6{
}~^���L�)|��¼Ç ¡*ª�" �~*�
�{
y��R��x
���L����x
}$~^x
� 0 ��Ë ~ � ¡�×J�
	?�&¡z�M� � x
�6x
}${/�$�<|�¢+�
x��s|�x2}��s{&�l�M{1��|��L}�����L�!|�}V�"�l{)�6w"{
�MxB|�}${
�"�$���6}�y�{�|~^�6�Â}{�|�x
{�|Â�M~8}$��|)�6}$�!x2}��6w6{?�VxD|}${
�"�$~^|~^�L�½»���~M�(��x � }Mx�xC�L�B�?�!x2}�¦
���L�!��~8� � ��/}¬���Lx
}w�x
{
|�~^� � �&�º~�¡ x6¡��¼|w6x��6~*�M��x
}Mx
�!��x�§6x
¦
|$¢£x�x
��|w�x�{1��|��s{&��|�x2yB��x
}�{�|��s}�x�{
�"��|$x
y��/x2}{�|$�"}$x-�L�
|�w!x�|}${
�"�$~^|~^�L�-���6~^�6|)��� &J¡�Ñ�Ç4� ~^�z|w�x��
{
��x��w���¢��z~*�

¿4ÇÙànâ��×â Q�õ�ý¯ÿM�*�{í©ò��!�{ö�ý�F0H<,×í¯ü×ó î üN�{ö�ý/ÿ²òÈýM�,î ø*�{ýçü�ÿçý��{ý$��î�òÈü)ò��/�{ö×ý
α
ë�í²ü�ó

β
ë�õ�ö�í²ø{ýçø"ò���ø{ò�ïáî ó)ò9�È÷���ýçü£;MF0H�H:H I ∼ =

⋅
KM� A� >"ó�û���î ü��¬ÿ²òÈò�ï�î�ü9��ð

�{ýçì/õ×ýM�cí$�{û9��ý)ýM��ò�ï�û��ÔîÙòÈü�; À >���ø{õ�ýçÿ$�^�cí��{ýçÿ¯ò�{ó×ýçó]í$�¤��S~ú 
 @zñ{û�ø*�#í����{ýM�©íN�{ýçì/õ×ýM�{í�Óû��{ý)ó×ýçÿ��{ýçí²øxý²ó);cø{ò�ï�î�ó]ï�î�ü0ý�>©í²ü�ó(K�K¬ö_ï�í��{ýM��;�ó í²øxö×ýçó_ï�î ü�ý>
; Ã >Èúnþ�ýçøxòÅïÎû��cî ò�ü î ø���ú �
K 
¬ÿçì ACB ú

N

O���\ S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò



Ë ~ � ¡�Ñ"� · �<{&�6�Ö��~8~M�<x��s���6�M�0}Mxz|~*y£x¹{1|����/�/�2}�x�|$xz|$x
y+¦
�6x
}${�|��R}Vx¼���6~*�/|A~*�(|�¢+�L¦��"w6{
��x�|�x2y+�!x
}${�|$�0}Mx)}Mx � ~��6�J¡�v��
�6x�|$x
}$yB~*��x)¢+w"~^�2wE�M{
��|$�L}4yB{
~*�"�^¥D}M� ��x
�N|�w!x¼´6~8��x�|~^�
�����
|�w!x

α−β
�6ws{
��xÖ|�}${&�6�~�|�~^�6��~*�����6�*~*� �?�"¥ � x
���<�M�6y4x

���/x���|�}{-¢+x
}Mx��$��x��
~*{&���^¥Å}Mx����/}��6x
���!�s}~�� � |�w"~��C�6w"{
�Mx
|�}{
�s��~^|�~��L�²{�|£���6�6��|�{
�!|+|�x2yB��x
}${
|��s}Mx<{
�B{(���s�6��|�~��L�z���
|�~*y£x��s�Ö|$�Åw!�?�"}��2¡�Ô�§6�&�s|4&"Ó �6�<�!x�¢ �6ws{
��x�¢+x
}Mx
�2}�x
{�|$x
�����s}~*� � ª�ª�wÐ{
|z|w�x����L�"�M|�{&��|z|$x
yB��x2}�{
|��s}Mx
�/�R��¥���{?�(�6~8���R��{�¥�x
��~��ÍË�~ � ¡AÑ"� < ¡7v�w6x����6������¢+~*� � �/x2¦
�2}�x
{
�$x(~*�z|�x2yB��x
}${1|$�s}VxÂ���+Ç ¡ Ç."<���
}�x2{�|�x2�B{�§6���6|+×6Ç!Ó
�/�N�6x�¢��6w6{?�Vx(��|�w!x)|�~*y7x)�/�N}Mx����6}��s~*� � �6���$�!x���|}M�sy�~*�
{
§6�&�s| &zw0�����Mx�x<Ë�~ � ¡lÑ � · �&¡#v�w6x
}Mx
���6}Mx!�½|~*y£x2¦���x
��x2�"�6¦
~*� � ´!~*��x�|�~^�
�)����x2�B����|)�"��{�¥²{E��~ � �!~*�M~^�
{
��|¼}��!��x<{�|B|�w�x
α−β

�6w"{
�Mx�|�}�{?�6�~�|�~��/�®~^� ���!��~*�Æ���6¥ � x
���s�R��~*´/x�|�w�x
α−β

�6w"{
��x�|�}�{
�s��~^|�~^���¾~*�G���6�*~*�G�s~�|�}M� � x
�¾����x�x�©�ª?�
Ë ~ � ¡*�"�
	&«��
¡

vJ��~^�!��x2��|�~ � {�|�xD|w�xz~��"���^�6x2�!��x<�6�)¯N° �6��|w�x
α−β�sw6{
��x-|�}${
�"�$~�|�~^���Åy4�6}Mx��6x�|�{
~.��x
�J�A¢£x²y+�6�6~^|��L}�x
��|�w�x

§sx
w6{��s~^��}:���J|�w!x+¯�°Å���R�!�s{
y£x2�/|�{&�R�!x
{
}:|w6~*��|}�{
�!��~�|�~��6�
~*��§6�?|w����s�/�L�~^|$x4|�x2y+�!x
}${�|$�0}Mx+}��?�!|$x
�N���!�s}~^� � ���?�"�*~*� �
{?�6�(¢B{
}$yB~*� � �4{
�6�<��x�|$x
}y�~^�!x2��|w6x�~8��|$x � }�{�|�x2�E~��!|$x
�6¦
��~�|$¥)�6��|�w/x)¯�°Ï§"{
�s�6��~8�)§6��|�wº����x��s~*��|�~^� � �6w"{
�$x
��¡sv�w�x
}�{�|~^�(�6��|�w/x�~*�6|�x � }�{
|$x
�C~*��|$x
�"�$~^|�¥<�L�O|�w!x�¯N° §s{
�"�D~8�
α

¦��6w6{&�Mx)��{�|
β → α

�6w"{
��x+|�}{
�6�~^|~ �6�0�+{
�!�<~*�
β

¦��6w"{
�Mx
��{�|

α → β
�"w6{
��xA|}${&�6�~ |~^�6�0��|���|w6x4|$�&|�{/� ~^�!|$x
�6�~^|$¥)���

|$¢+�Ö����x��s~*�M|~*� � §s{&�6�s�C���6}$}�x
�$�!�L�"�6�z|��Å|�w/x}�x?�*{�|�~^��x
�6��}$|~��/���L�¬¯�° y+�!��x����J�^x2�z�"~^���V�"����x
��~*�Ö|�w"~^�²�6w"{
�Mx
3 î ì/õ ��Ç

≤
3 î ì/õ ≤

ª
�)�
Ë�~ � ¡�ª9ÇR� · �
¡���|�~*�7�?§"�/~��?�0�4|�w6{�|
|�w!x�|}�{
�"�$~�|�~^���D{�|4¢�{
}�y�~*� � ���

α → β
�4§sx � ~*�6�4{�|B���&¢+x2}

|$x
y���x
}{�|$�s}�xN|�w"{
�)|�w/x�|�}{
�"�$~^|~^�L��{�|:���L�!��~8� � � �
β → α

�
�
~�¡ x!¡��A|�w!x

α−β
|�}{
�"�$~^|~^�L�Ö~*�����6�*~*���&�s¥ � x
�Åw"{
�<§6x�x
�

���R��~^|�~8�(|$¢+��|�}�{?�6�~�|�~^�6�6�N~*�(|w�x2��x��{
yB�"�^x2� �

Ô������6}��s~^� � |$�����s}����6�6�~*��x
}�{�|~^�L�"����|w6x
}Mx²{
}�xz|�¢+�
}�x2{
�V�6�6�²����}z|�w!~*�z��x2{1|$�s}Vx����

α → β
� �

β → α
�&¡)Ë�~*}�M|1�

|�w"~^�N|$x
y+�6x
}${�|��R}Vx�§!x2w"{��6~^�6}�}Mx
���0�^|����M}���y �V�/y7x¼��x����0��~8¦
{
}~^|�~�x
���6�-|�w/x

α−β
�6ws{
�VxÅ|}�{
�"�$~�|�~^���G��y�{ � �/x�|~^���

��|�}V�6��|��R}�{&��|�}{
�6�~^|~��/�!�
�0~��!|$x
}$y£x
�s~^{
|�x+�sw6{
��x!�sx�|$�!¡��A{
�"�
�!�6x�|��D}�x?�*{�|�~^��x&��¥²w!~ � w²~^�6|�x2�!��~�|$¥C�L�N|�w�xE¯�°�§s{
�"�z~*�
|�w!x
�Mx��{
y��R��x
�1��|�w6~*�£�$�!x��
~^{��:�?�"¥ � x2�z��x
{�|$�0}Mx)�����0���C§!x
��§s�Mx
}���x2�½¡ ��x����L�"�J�+~ |C~*�<{z�"�$�"{&�¼�$�R��~^|�|�~*� � ���Â�!w6{?�Vx
|�}{
�6�~^|~��/�!�A~^�E§s~*�6{
}�¥<�M¥"�M|$x
yB�4�
° � Ê�¯�° ~*���L�"}��
{
�$x��1¡
vJ�D�"~*�M��x2}Vx2�!|�~^{1|$x)§"x�|�¢Ax�x
�z|�w/x2��x)|$¢£�D�6����$~^§s~.��~^|~�x2�4¢£x
�6}��?§"x
�z|�w!x

β−γ
�6w"{
�$x(|}${
�"�$~^|~^�L�-§6¥²y£�L�"~�|$�6}$~*� � |�w/x

���6¥ � x
���s~�§0}M�6����~^�!xz§s{
�"�J��¢�w��6�Mx²�w6{
�!xz~*�(�6�s{&�*~^|{
¦
|�~��Lx&�^¥��!~*�M��x2}�x
��|�~*�(|w�x
�$x£|$¢+�(�6w6{?�Vx2�7���Mx�x)Ë�~ � ¡:ª�Ç �=<"�1¡
vJx2yB��x
}{�|$�s}�xÂ��|�x2�6�£�L�£Ç0¡�Ç�" ��¢+x
}�x��s��x
�J¡:Ô���ws~^��|B�L�
{�§"�?�6|+Ç ¡8� �Å|$��¢+{?}��s�4w"~ � w�x2}N|�x2yB��x
}�{�|��s}�x2�4~*�N�&��x
{
}9��¥
��§s�Mx
}���x2�¾����}��&�s}Å��{
y��"�^x
��x
�6}~ �
w!x2�Ã§6¥ ¯�° ���Mx�x
v�{�§��^x �"�&¡

v�{
§ ��x �

��ö�ý β−γ
õ�ö�í²ø{ýJ���cí²ü�ø�î ��î òÈü¬õ×ò�î ü��{ø�ò,��{í�î ü�ýçó¡ì/ò�ü�î��Óò���î ü��:�{ö�ýJ�×î ,��{òÈüø�î ó�ýM,×í¯ü×ó�ø

Q�í²ì/õnïÙýçø ��ý¯ì/õ�ý$�{í��{û��{ý/ò��/�{ö×ý/õ�ö�í²øxýl�8�{í²ü�ø�î ��î ò�ü&	 @

γ → β
;cí$��ÿçò�ò�ï�î ü��
> β → γ

;{í$�6'"í��{ì»î ü9�
>
�(;$H I 	�DFD?	 D D Ø G > =S?	 � 
 =�S
	 D��
�B;�H I�� ��	 D�õÈõÈì<F!H�> =S?	 Ø 
 =�=
	 ���

�M|<y+x
{
�6�(|w6{
|C¯�° y£�"��x����0��x
�(~*�"�����6x
����x²~*�"��x�x
��|�w/x
�6w"{
��xA|}{
�6�~^|�~��6�6��~*�(���6�*~*���?�"¥ � x
��x��!x2�({�|��$�!�2w(�$yB{&���
���/�/��x
�6|}${�|~^�6�6�4��{�§6���6|N×

⋅
ª�Ç − É
� �

¿4ÇÙànâ%=�� ú�5Óü2�ÓïÙû×ýçü�ÿçý©ò�� F0H ì/ò�ï�ý¯ÿçûnïÙýçø:;�ÿçòÈü�ÿçýçü��8�{í$��î ò0ü ∼ =
⋅
KM� A� >�ò�ü õ�ö�í²ø{ý:�8�{í²ü�ø�î ��î òÈü�ø»î ü�ø{ò�ï�î ó�ò��÷���ý¯ü�ð&�{ö×ý¤�{í$��î ò)ò��"�{ö�ý¡î ü��Óý$���í��{ýçó îÙü��{ýçü ë

ø�î��Î÷_ò����{ö�ýBF0H�,×í¯ü×óaî ü
α
ë�õ�ö�íÈø{ý ó�û���î ü��]ÿçòÈò×ï�î ü���;

∇∇
>)íÈü�óaî�ü

β
ë�õ�ö�íÈø{ý ó�û��cî ü��B'�í��{ì©î�ü���;

▲
>��Óò��xö�ý4�{ò�{í�ï/î�ü9�{ýçü×øcî �Ó÷�ò��¤�^'�ò]ÿçò�ý��×î�ø8�ÔîÙü��

õ×ö�í²ø{ýçøN; À > �s�xö×ýN�×î ,��xò�ü_øcî ó×ý�,�í²ü�ó×ø¤��ýçÿçò�có�ý²ó]ó×û9�Ìî ü��
γ → β

õ�ö�íÈø{ý��*�{íÈü�øcî��{î�òÈümñÔû�ø*�©í���{ýM�¡í4�{ýçì/õ�ýM�{í$�xû��{ý�ó×ýçÿM�xý²í²øxýçó�;
γ
ëÎõ�ö×í¯ø{ý�>©í¯ü×ó�K©ö�ò�û��

ï�í��{ýM�:;
β
ë�õ0ö×í¯ø{ý�>:; Ã >��&�{ö�ý©ø{í¯ì/ý©ýM�×õ�ýM��îÙì»ýçü��Óí�ï���í�ï�û�ýçø"í²ø/î üA3�î ��ú6KM�
	 À î�ü ÿçòÈì/õ�í$�çî ø{òÈü��{ò��Óö�ý©õ�ò��*�cî ò�ü�ò��JFsHzì»ò�ïÙýçÿ²û×ïÎýçø"ó,î ø{ø{ò�ï���ýçó î üN�{ö×ý/ü�ýM'

õ×ö�í²ø{ý#ÿçíÅïÙÿçûnïÙí$�{ýçó4,0÷ ê���ú
= û�øcî�ü����4î�,9,×ø�õ×ö�íÈø{ý¤�{ûnïÙý�;�ó0í�øxö�ý²ó�ï�î�ü0ý²ø �[í���ÿçòÈò×ï�î ü��?	,ó�ò�*�{ýçó�ïáî ü�ý �[í$�0'�í �{ì©î ü��
>�í²ø�í��Îû×ü�ÿM��î òÈü ò���í¬ø{û,î �{í$,,ï�ý
��ý²ïÙí$��î ��ý��{ýçì/õ�ýM�{í�Óû��{ý

τ =
?

−
? 	 
����� ; Á >Èú

· < 	

N ' % >

S�à T$à Ü$ÛIU/à T$Ü�à Ü V%W�â2ßYX�â
å Û�æ Z�å�ä�ñ�ò
ò�ò?ä [2í$ñC\Lä U6ã�Ý
í*OC]�_$ò O����



v�w�x+��x����L�"��}�x
y+{?}�´6{
§ ��x+��x
{�|$�s}�x+~*�(Ë�~ � ¡Jª9Ç � ·)~*�¤|�w�x
�s~*�M��x
}Mx
�!|�|$x
y��/x2}{�|$�"}$xÖ§6x
ws{��s~��6}³�L��|w�x�~��!|$x � }{�|$x
�
~*�6|�x2�!��~�|�¥Å�6�C¯�° §R{
�6�"�z���0}$~*� � β → α

{
�6�
α → β�sw6{
��xB|�}�{
�s��~^|�~^���s�2¡l�M� � x
��x
}�{&���0|�w�x)�6w6{&�MxB|�}${
�"�$���6}�y�{
¦

|�~^�6��~^�Ð|�¢+�L¦��sw!{
�$x�}$x � ~^�L�Æ~*�z{
������y��!{
�s~^x
�Ö§s¥Ö|$¢+�
�s}V�L��x
�$��x2�2»Î�M~*}�M|1�O{E�
ws{
� � ~*� � ~*�����"���"y+xD}�{
|~ �-�6�+���L¦
x��0~*�M|~*� � �sw!{
�$x
�+{
�"�z��x����L�"�J�½{��
w6{?� � ~8� � ~^�C|�w!x)���6�6¦
��x
�6|}${1|�~��6�Å�6�(|w6x�~�yB���0}$~^|�¥Ï~*�Ö|w�x2��x��"w6{
��x2�2¡ �l��|w
�s}V�L��x
�$��x2��~^�s���^�6x
�6��x<|�w/xD|�x2y+�!x
}${�|$�0}MxC�6x
��x
�s��x
�!��x<���
|�w!x 3 î ì/õ �s{&�^�6x2�1¡�v�w6x
}Mx
���6}Mx!��|�w!x��6~*�M��x
}$x
����x�~*�C´6~*��x�|�¦
~^�2�O�L�

β → α
{?�!�

α → β
�6w"{
�MxB|�}�{
�s��~^|�~^���s�2�R�&§s��x2}V�6x
�

§s¥Ðy+���s~^|��L}~^� � |�w!x~^�6|�x2�!��~�|$¥Å���z¯N° §"{?�6�"���������0�*�
}$x
�M�J�^|
�#~^���!}$~*�!�2~^� ��x!�½�M}���yÁ|w�x(|�w!x2}�y+���6¥6�"{
y�~��(x
���R~^¦
��~^§"}�~��syÐ}$x
�6~*�V|�}~^§6�!|�~^�����6��|w�x)¯�°�y4�"��x����0��x
��§6x�|$¢+x�x
�
|$¢+�)����x��s~8�M|�~8� � �"w6{
��x2�2¡RvJ�)��x2}~^��¥�|ws~^��x��R�"�*{
�"{�|�~^�������
|�w!x�}�x
�M�0�^|�����§s�Vx2}���x
���<¢+xÐ�
{&�����0�*{�|$x
�Á|w�x�}�x?�*{�|�~^��x
{?y4���s�!|��6�)|w�x²~*y+�!�s}�~^|$¥�"~^��M�"����x
��~^�{-�6x�¢ �6w"{
�Mx
(
3������

)
~8��|$¢+��¦��6w"{
��xz|$x
y��/x2}{�|$�"}$x�}Mx � ~^�6���s�~�� � |�w�x

�7~�§"§s���"w6{
��x¼}V�0�^x6¡ �A�"x+|��Â��x
}�¥���y�{&���������6��x2�/|�}{�|�~^���s�
�/�-{Å��x������s�Æ���6y+�!�L�!x
��|
��¢+xÅ�!}$x
�M�"y+x
�®|�w6{�|�§6��|w
�sw6{
��x�§6���s�"�6{
}~^x
��{?}MxÐ�*~*�!x2{
}³���s����|�~^�6�6�����²{Ö|$�&|�{&�
~*y��/�s}~^|$¥B�����6��x
��|�}{�|�~��L�½¡?Ô��:{4}Mx
�$� ��|1�?¢+x��&§6|�{&~��!x
�B|�w�x
���s���^�?¢�~*� � �~^yB�"��xCx
���s{
|~��/�³���L})|w6xE|$x
y���x
}{�|$�s}�xD�/x2¦
�6x
�6�!x2����xB�L��|�w/x 3 î ì»õ �s{&���!x2�1»

3 î ì/õ = � τ � � ( � �^�cí²ü�øÁ
−
� �^�cí²ü�ø�

)
�

τ = � −
� �8�{í²ü�ø ¡ ��×0�

��x
}Mx �	��

�� �� {
�s� ����


������ {&}MxÐ|�w!xÐ|�}�{
�s��~^|�~^���G���6~��!|��
{
|����?�"�*~^� � {
�"��¢�{
}y+~*� � �O}Vx2���x���|~^��x?�^¥����

β → α
{
�"�

�
α → β

~^�²�
��}B��{���x2�2Ä � � �ÓíçüÈø ~��){<|$}M{����M~�|M~��?���&�?~ �&|¼{9|){
|$w&x�}MyA{1�L}��
��|�x:|$w�{�|�~��"���?���M~ �&x�}�x�� Ä �

α → β ≤
�

≤
�

β → α
Ä

Ç
≤ � î ì/õ ≤

ª&¡

¿4ÇÙànâ%=F= úJH��Å÷���ýçü�ë ��î ÿ¯öeõ�í$���©ò���H I È F0H õ0ö×í¯ø{ý ó,î í���cí²ì)ú"��ö�ý��"� È
F0H�ónî í���í¯ì ^� É ��î�ø�û×ø{ýçó��Îò��"î�ïÎï�û�ø*�*�{í���î òÈü õ�û��{õ�òÈø{ý²ø²ú

¿4ÇÙànâ%= K ú&��ýçì/õ×ýM�cí$�xû���ý#ó�ý²õ�ý¯ü�ó�ýçü×ÿçý¯ø"ò��6�xö×ý�F0HD�Îû�ü×ó�í²ì/ýçü��{í�ï!,�í²ü�ó�'»îÙó��{ö±î ü��{ö�ý©ò��îÙýçü��Óí�{î�òÈü×íÈï�ï ÷ ò�{ó�ýM�{ý ó�õ×ö�íÈø{ýçø"ò���ø{ò�ïÓî ó ü,î �*�{ò��ýçüB; À >�í�ü0ó
ò��È÷���ýçüB; Ã >#;{ý���õ�ýM�Ìî ì/ýçü��{í�ï!��í�ï�û�ýçø$	

◆
>²ð&�{ö�ý©ø{õ�ýçÿM�*�{í�ï�õ��{ò��Óî�ïÎý©ò��"�{ö,î ø�,�í²ü�ó�'�íÈø��áî �xø*��ó�ýçÿçòÈü���ò�ïÎû��{ýçó±î ü��{ò)í���ò�cýçü�� L²î í¯ü�;

❍
>�í�ü0ó í �"í²û�ø{ø�î í¯ü

; � >�,�íÈü�ó�ú
�~ö×ý/ó�íÈø{ö�ý¯ó ï�î ü�ý/ø{ö×ò'�ø�ò�û9���áî �"ò����xö×ý�,�íÈü�ó�'»î ó��{ö�,0÷ õ�û��xý��vò��{ýçü�� Lçî í²ü�,0í�ü0ó×ø{ö�í²õ�ý�ú

N

O���Q S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò



Ô������6}$�"~*� � |��Á|w6x®|�w!x2}�y+���6¥6�"{
y�~��®�2{/�����0�*{�|�~^���s�
���½�J¡:��×0���&�l|w�x�|�x2y+�!x
}${�|$�0}Mx
¦8�2{��0�Mx
�C�2w"{
� � x
�+~^��3 îÙì/õy+�s��|�§6x®~��!x
��|�~^�
{&�����0}$~8� � �����6�*~*� � {
�"�Ã¢�{
}$yB~*� � ¡
���?¢£x���x
}
��|�w"~*��~^���!�?|�|�w�xC�
{
�$x¬�
Ë ~ � ¡£ª�Ç � 	&�&¡ �:¥��/x2¦
�2}�x
{
��~^� � |$x
y���x
}{�|$�s}�x!�R|w�xBx��0��x
}$~*y£x2�/|�{�� 3 î ì/õ �6{��^�6x2�
~*�6�
}Mx
{
��x�����|�~���x2{1§0��¥C��^�L¢£x2}N|�w!{?�E|�w�x)�
{&�����J��{�|�x2�E�L�!x2�
{
|

τ ≥
Ê�ÇR¡ × �)¡#Ô�|

τ =
Ê�Ç"¡�×�"������

=
�'& ¡ ×�"��+�&�:|�w�x

}$x&�*{�|�~^��x��6��}�|�~��6���6�E¯�° y£�6�^x����0�^x2�z�!~*�$���6�^�6x
�Å~*�
α

¦
�sw6{
��x<~*���
}�x2{
�Vx2�)�!}�{���|�~��2{&����¥z§!¥ �$�syB�²{
�6����w6�&¢��+§!x2¦
ws{��s~��6}B�$~*yB~8��{&}4|$�C|�w!x�|w�x��6}V¥D§"¥¹���!���^��¢�~^� � �^�L¢4x
}~*� �
|$x
y���x
}{�|$�s}�x!¡ Ô�|¿|�w!x

α → β
�"w6{
��x |}�{
�!��~�|�~��6�

��¢�{
}y+~*� � �&�)|�w!xÅ����}$|~^�L�Æ�6�²��x�¢
β

¦��"w6{
��x � }V��¢A|ws�
�6x2}V¥ �6�s~��2´"�^¥ {�|

τ =
Ç ¡�ª � � �

=
�'&0¡ 9 ���Ð{
�"�

�2w"{
� � x
�-�6x2}V¥ �9���&¢)�^¥ {�|�w"~ � w�x
}²|�x2yB��x
}{�|$�s}�x
��¡�ÔN���
|�w!x2�Vx��
ws{
� � x2�4¢£x2}Vx 	�" - '�¸*¶#�M¶&¸ N }�x2�6}����6�6�
~^§0�^xÂ�/�s}~*� �
x��6x
}M¥C|$x
y+�!x2}�{�|$�0}Mx)��¥��?�^x6¡�Ô������L}�6~*� � |$�<�&�s}4�L�!~*�s~��6�J�
|$¢+���6~*�M��x
}�x2�/|Â�"w�¥6��~��2{&�+y+x��
w6{?�6~8�$yB�Â{
}�xz}Mx
����L�"�$~^§ ��x
���/}C|w�x
�$x��!x����0�*~*{
}$~�|�~^x
�C�L�(|w6x�´6~8�6x�|�~��
�C�/��|�w�x

α−β�sw6{
��x�|}�{
�"�$~�|�~^����¡�Ë�~^}�M|
��|�w�xÁ�!�6�&��x
{�|�~��/� {?�!� |�w�x
� }M��¢4|�wÖ�6�(|�w!x��6x�¢ �!w6{?�Vx�~8�s��~*��x

β
¦<{
�6�

α
¦��"w6{
��x2�

�2}�x
{�|$x��!~*�M��x2}�x
��|D��x
���6}$yB{�|�~^�����M~^x&���"�<{
�6�½��|�w!x2}Vx2���6}Vx6�
x?�*{?�V|�~^�²��|�}�{
~*�"�Â{1�����LyB�6{
�!¥6~*� � |�w�x

α → β
|}�{
�!��~�|�~��6�

{?}Mx��6~*�M��x
}Mx
�!|²�6�s}~^� � ���6�!�L�~�|$x�|$x
y���x
}${1|$�s}VxÌ}V���6|$x
�1¡
��x����L�"�J�����6�6yB{ � �!x�|�~^�

β
¦��!w6{?�Vx�~*�C���"�?�^x2{�|�x2�Í�L�Í|�w�x

¯�° ~*yB���s}~�|�~�x2�1Äl|w6x
}Mx
���6}Mx!��¯�° y4�"�^x����0�^x2�B{
����x?�^x2}�{�|$x
|�w!x

α → β
�!ws{
�Vx�|}${?�!��~�|~^�6�J¡

v�w�x�° � ¦�}�~��2w��6{
}�|(�L�(° � Ê½¯�° �6w"{
��x¹�"~^{ � }${&y }Vx2¦
���6�6��|�}V�s��|$x
���M}M�6y¾�&�R}(}Vx2���0�^|��(~*�(�$w!�?¢B�~^�ÍË ~ � ¡Bª�ª�¡
�Åx�x��s��x���|���x
}�~�|$x���|��L~*�z{
�"�Cx��!|$x���|��/~8�z���6~��!|��£���/}7|�w�x
β−γ

{
�s�
α−β

�!ws{
�Vx |}�{
�!��~�|�~��6�6�1�¬}Vx2���x���|~^��x?�^¥J�¬{�|
ws~ � w�x
}N���6����x
�6|}${
|~��/�!���6�N¯N°(¡l¨�x2y+{&}$´6{1§0�^¥��0���s}4�6~*{
¦
� }${
y ��|�{
}�|�Ï{1|Ð�����6��x2�/|�}{�|�~^��� {
�Æ����¢ {
� ∼ ª�Ç − É
¢�w6x
}Mx
{
���s���s{&� �

−
�JÓ �s~8{ � }{
yB���$|{
}M|�{
|�ÓÀ�6�"�^¥

���$x�x��6w"{
��x��"~�{ � }${?yÆ{
��~*�6��x�|�~*�CË�~ � ¡:ª�ª?�&¡

� �����%2A·,�����3� � �!) " %3� )�¶ 3�� % � ���0·.-+¶����.·"¸ � � +�"&¸ � �
� � �.µ�"��R¶#�(·,��� " � N �R¶#�

Ë0�L}����6�$�~^§0�^x<|w6x��L}�x�|�~^�
{&�A��|$�s�"~�x2�1�#¢£xD�s~^��"�*{�¥�|�w�x
|$x
y���x
}{�|$�s}�xÐ��x2�/x2�"��x
�6��x2���/��¯�° y£�L�!xÅ~*�Ã° � ~8�
vl{1§0�^x<&�¡4Ë�~ � �R}Vx�ª����w���¢+�(|w�xz|$x
y��/x2}�{
|$�"}Mx²�!x2��x
�6¦
�6x
����xz�L�)|w�x�¯�° ���"�s�6{&y4x
�6|{&�A§0{
�6�!¢�~^�6|w~^���$�!��~8�
�s~^|}M� � x2� {
�s�G���6�*~*�G�&�s¥ � x2� ���/}����6y��!{
}�~^���L�½¡¹v�w�x
|$x
y���x
}{�|$�s}�x²�!x2�/x2�"��x
�6��xz�6�(Ë��(�¼� �L��|w�x����s�"�6{
¦
y+x
�6|{&�z§s{
�s� �6��|�w�x®¯N° y+�!��x������^x2������~*�Ã�$�!��~8�
�L�!¥ � x2�Ö�6�&x2�z����|z�$w!�?¢ {
�6¥Å�!�?|~^��x
{�§0�^x��2w"{
� � x
�D{�|
|�w!x

α−β
�6w6{&�Mxz|�}{
�6�~^|~��/�l¡Av���y4�6��x?�+|w6x²y7x2{&�M�s}�x
�

�s}V�/�M~8�^x��L�C{�§s���L}��|~^�L�Ö§s{
�"�6�C�6�<���D¯N° y+�"�^x����0�^x2�
{ �4��~ � |����s�!��|~ �6�C¢+{?�N�0�Mx
��¡lv�w�x
�C|�w!~*� �4�L~ � |+�"}M�6�M~8��x
¢�{
�(�6x������6���"�^�6|$x
�~8��|$��{ �+{��s��$~*{
��{
�s� $��L}�x
��| Õ ~8{
�
���6yB���L�!x2�/|A{
���w���¢+�<~*�¹Ë ~ � ¡¤ªC� ¡

{���� ��r��-�1u��&m	���&msq�
�u^q"n� ¡D�$� � x
��x
}{&��©9ª?«9�<|�w�x
�7{��s���~*{
�-§s{
�s�/¢�~*��|w�~8��{C�M�s�!x
}$���6�$~�|�~^���²���+{?�-~*�6w!�L¦
y+� � x2�/x����s�E§s}��L{
�!x2�!~*� � {
�"�Å{����0{
�$~*��|�{�|~^�²§"}$��{
�6x
�6¦

~*� � ¡Ev�w�x����6}$y£x
}�}Mx
�$� ��|���M}M�6y �M�6y+x�w��6�V|��2}V¥/��|{&�
~*yB��x
}$��x���|~^�6�6�²{
�"��w6{&�²�6}�{
��|�~��2{/���^¥Ï�!�Å|�x2y£�6x
}${�|��R}Vx
�!x2��x
�6�!x2�/��x!¡�v�w!x��*{�|$|$x
}³�L}~ � ~^�s{�|�x2���M}M�6y¿~*�"�M|{
�6|{
¦
�!x��&�s�����^�s��|$�"{�|�~^���s�º�L�B|�w/x<x2�!�6~*}��L�"y4x
�6|{&�A�M}�x2���!x2�!��¥
�w6~*��|)���+|w6xD~8y+�6�"}$~^|�¥�~*�!|$x
}$�"{&���6~^§s}{�|�~��L��§6x��
{��s��x<�L�
�6}$~^x
��|{
|�~��6�6{/�½{
�"�(|�}{
�6�9�*{�|�~^���s{&�:y£�?|�~��/�!������§6��|�w<�"~*��¦
���6�^�6x
�D{&�6�zw��6�M|+�
}M¥6��|�{&�#y£�"��x����0��x
��¡lv�w"{�|+~*�4¢�w�¥C|�w/x
���0{
�$~*��|{�|�~^�<§"}$��{
�6x
�6~*� � �/�/����x2���$x
��{E|$x
yB��x2}{�|��s}�xD��x
¦
��x
�s�/x2�!��x!¡ �:��|wz���LyB���6��x2�!|��£�L�7|�w�x �A{��0�$�~^{?�¬§s{
�s�!¦
¢�~*�/|�w-�����6|}$~^§!�s|�xÂ|��z|�w�x<}�x
�$~*�!�s{&�4���

→
Ç �+� �4{��R��¦

�~^{?�E§s}��L{?�/x2�"~^� � Älw!�?¢+x���x2}1���L� �^¥<|�w!x�~^�sw��6y£� � x
�6x��?�0�
§s}��L{&��x
�s~^� � �
{
���Mx
}$��xz{
��{zy£x2{
���s}�x<|����2w6{
}{���|$x
}~ Õ x
�
}$¥6�V|�{����$|}M�6��|$�0}Mx)��x
}$��x���|~^�6�J¡

v�{
§ ��x &

3&�{ýM��û×ýçü�ÿ²î ý²ø"ò��!�{ö�ý�F"H¹�Îû×ü0ó×í¯ì»ý¯ü��{íÈï�î ü�ò��î ý²ü9�{í$��î ò0ü�í�ï�ï ÷ ò9�{ó×ýM�xýçó
õ�ö×í¯ø{ýçø"ò���ø{ò×ïÎî ó)ò��È÷���ýçü4;cýM�×õ�ýM��îÙì»ýçü��Óí�ï'îÙü�íÈÿçÿçû��xí²ÿç÷

±
�,ú �� 
¡ÿçì AFB >

�~ý²ì/õ�ý$�xí$�{û��{ý�	 @
ω
�
− B

	,ÿçì A�B
α
ë�ò��÷���ý¯ü

K�K �?K�S�

	 Ø ���
KMS �?K�S�

	 Ø S Ø
K
 �?K�S�

	 Ø 
�

K É �?K�S�

	 ØØ �
K Ø �?K�S�

	 Ø D?K
K*D �?K�S�

	 D
KM�
��� �?K�S�

	 D��=
�?K �?K�S�

	 D=��
��� �?K�S�

	 D 
�D
��S �?K�S�

	 D Ø �

��S,ú 
 �?K�S�

	 DFD�D

β
ë�ò��Å÷���ýçü

��= �?K�S���	���D�D
��=,ú 
 �?K�S���	^KM� Ø
��
 �?K�S���	^K��?K
��� �?K�S���	^K�=�=
� Ø �?K�S���	^KED�S
S�� �?K�S���	 �=�D
S�� �?K�S���	 �FD�D
S�= �?K�S���	 S��S
S�� �?K�S���	 ==��
S Ø �?K�S���	 

K É
=�� �?K�S���	 
FD�=
=�� �?K�S���	�� É �

N ' % >

S�à T$à Ü$ÛIU/à T$Ü�à Ü V%W�â2ßYX�â
å Û�æ Z�å�ä�ñ�ò
ò�ò?ä [2í$ñC\Lä U6ã�Ý
í*OC]�_$ò O��CO



v�w�x �4{��s��$~*{
�����/yB�����6x
��|��L�¤|�w/x�¯N°Ï���0�6�s{
y£x
��|�{&�
§R{
�6�!¢�~^�!|�wÁ~8�Á���6�*~*�Á�"~^|}M� � x2�Ã~*���
w"{
}${
��|$x
}$~ Õ x2� §6¥
��yB{&�����6{&���"x2�){�|��^�L¢Ã|$x
y��/x2}{�|$�"}$xC�
Ë�~ � ¡4ª��0� ·"�&¡�¯:�6}$¦
}$x
�$�!�L�"�6~*� � |$���?�s}�y£�6��x&��~*� � ©9ª?«��"|�w�x�~8�6w6��y+� � x
��x����s�
§R}V�/{
�/x2�"~*� � ~*� Õ x
}��Ï~*�Ö|ws{�|z�
{?�Vx{?�6��|�w�x�}Mx
�~��!�s{&�
�7{��s���~*{
��§s}M�6{
�!x2�!~*� � ���

→
Ç �B�Â~*�)�!x�|$x
}$yB~*��x
��§6¥

|�w!x Õ x2}V�6¦�����~*�!|Â�����2~8����{1|�~��6�6�(�L�º|�w!x²¯N° {
�"��± � y£�L¦
��x����J�^x2�2¡

v�w�x �4{��R����~^{&��§"{
�s��¢B~*��|�w��L�¤|�w�x)¯N°Ï���0�6�s{
y£x
��|�{&�
~*�����6�*~*�º�?�"¥ � x
��~*��y£�6�2w���{
} � x
}#~*�º����y��!{?}$~8�M�6�)|����
{
�Mx
�/���V�s�*~*�£± � {&�6��w!{
�#���B�&��x
{
}:|�x2y£�6x
}${�|��R}VxA�!x2��x
�6�!x2�/��x
{
|)�^�?¢�|�x2yB��x
}�{�|��s}�x2�2¡½v�w!x2}Vx2���6}Mx!�:|�w�x(}�x2��~*�6�"{&� �A{1�s�$¦
��~8{
�Á§"}$��{
�6x
�6~*� � �6��|�w/x�¯�° §"{
�s� � �

→
Ç �+�D~*�

y�{
~*� �^¥²�6x�|$x
}$yB~*��x
�-§6¥�~^yB��x2}��x���|~^�L�"�£�/�7|�w�x(���6¥ � x
�
�2}�¥6��|�{&��¡

v�w�x �+{��s��$~8{
�G����y��/�/�/x2�!|��6��|w�x ���0�6�s{
y£x
��|�{&�
§R{
�6�!¢�~^�!|�wC�6�4¯N° ~8�E± � {
�s�z~8�-° � ~*�7�2w"{
}{���|�x2}�~ Õ x
�
§s¥{��6}����6�&�R����x
��|$x
y���x
}{�|$�s}�x²�!x2�/x2�6�!x
����x�{�|<|$x
y+¦
�6x
}${�|��R}Vx2��w6~ � w!x
}:|ws{
���LÇ){
�"��&6Ç����
Ë�~ � ¡�ª��"�&�/�!�6x4|$�
�6�s{
�~^��|�{�|~^�4§s}��L{
�!x2�6~8� � ¡�±Îx
{
}��sw6{
��x4|�}�{
�s��~^|�~��L�"���s�����!�2¦
|$�0{�|�~^���s�E�L�(��}~ x
�!|�{�|�~��L�"{&�¼��}��x2}E§6x����6y£x²��x
}$¥Ö�*{?} � x
{?�6�-�
{��R�Vx<|�w�x
}�x2����}�x�{C�M|}��L� � ~*���
}$x
{
��x<~*�z|w6x �A{1�s�$¦
��~8{
�(§s{
�"��¢�~*��|wC��x!¡ � ¡��R{�§6���6|�" ��§6x&�^�L¢ �

αβ
~��E�$�!��~8�

�s~^|}M� � x2� �&¡
§���� p�o �1msn��?u ��m � �?m"q 
Bu�q"n� ¡Rv�w6x�$0�6}Mx
�6| Õ ~8{
�<§s{
�"�6¦

¢�~*��|w�§s}��L{
�!x
�6~*� � ����|w6x�~*y+�!�s}$~�|$¥����R�6�"{
y£x2��|{&�¼~*�
�6x�|$x
}$yB~*��x
�Ã§s¥Á�!x2�/�/�/�0��{�|~^�6�G{
�6�G�6x
�6w"{
�$~*� � �6}��L¦
��x
��Mx
��{
�s���
{
�)§"x7y7�/�/x?�^x2��§6¥)|w6x+���!���^��¢�~^� � ���6}$y£�0�*{
{
|��!�?|�|��?�(ws~ � w(|�x2y£�6x
}${�|��R}Vx2�1»

∆ � = � ó�ý²õ�ò×õ ( ª
+
� ó�ý²õ0ò�õ ) + � ó�ý²õ�ö � ó×ýçõ�ö ( ª

+ � ó�ýçõ×ö ) ¡

��""�
��x
}Mx 2 ó×ýçõ�òÈõ � � ó�ý²õ�ò0õ {?�6� 2 ó�ý¯õ�ö � � ó�ý²õ0ö {
}�x®|�w�x
���/�s{?}Vx2�º�L�£|�w!xÂx
�M��x���|~^�6x<{?�6w"{
}$y£�6�6~^�<���?�"�0�*~^� � ���&x2�M¦
�M~^�2~�x2��|�+{
�"�<|w6x)�&�����s�"{�|�~^���z���sy£§6x2}�N�6�����L}}Mx
����L�"�6¦
~*� � �6w!�L�!�L�"�(�

ω ó�ý²õ�ò×õ {
�"�
ω ó0ý�õ�ö �Â����})|w�xD�!x2���6��� ��{
¦

|�~^�6�<{
�6�E�6x
�6w"{
�$~*� � �"}M����x2���$x
����}Mx
���x���|~^��x?�^¥z© ��Ò"«9¡
v�w�xD�!x
�6ws{
��~*� � �6}��?��x
���2�O~^� ����¡���""�Ây£{
¥²���L�!|�{
~8�

|$¢+���6w6¥6��~^�2{&���^¥��!~*�M��x2}�x
��|�´6~*�"�6�º�L�£|�w!xz���&¢+x
�M|)�6}$�!x2}
�6�s{
}�|~ �4�6}��?��x2��Vx2�1»L{4�6x
�6w"{
�$~*� � §"¥�w!�L��|��2}�¥6��|�{&�0�*{
|$|~���x
�sw��6���6�6�Ð©*��Ò6«�{
�6�G{���x
�6w"{
��~^� � §6¥G�^�L�
{&�*~ Õ x2� ��/}
�6�s{
�~^¦V�����
{&��~ Õ x2�0� y+�6��x
�¿~*�6�!�6��x2� §6¥ {&� ~*yB���s¦
}�~�|$¥D©*��Ñ6«2¡L±���¢Å¢+xBy4�6��x?�J|�w!xAx��0��x2}~^y£x2�!|�{&��|�x2y£�6x
}${
¦
|$�0}Mx��6x
��x
�s�/x2�!��x����(|�w!x $R�6}Vx2�!| Õ ~*{
�Ö§s{
�"��¢�~*�/|�wÖ§6¥
�½�J¡:��"!�&¡:Ë�~*}$��|+�M|�x2�J»l~8�<�
{
��x)�L�4¯N° y+�"�^x����0�^x2�4���O~8�
§s�&|�wE�2}V¥/��|{&���1�0�L� ��¥(�L�!x)��x2�!�L�/���*{�|�~^���D�/x��
{�¥<�
w6{
�s�/x?�
x��0~*�M|�){�|��^�?¢Ã|$x
y��/x2}�{
|$�"}Mx
�
�#~V¡�x6¡��:x2��x
} � ¥z|�}${&�6���x2}£|$�
|�w!x¼~*���&|$�6��x KMS ¯�°(¡�vlw"{�|+~^��¢Bw6¥(¢+x)�
w��6�Mx)|w�x��6~*�M��x
}$¦
x2�!��x�§6x�|$¢£x�x
��|w6x��M}$x
���6x
�!�2~^x
�E�L� KM� ¯N° {
�6� K�S ¯�°
~*���?|$�6��x
�N�× � ¡ �B�2y È K ��{
�#{4�M}Mx
�!�6x2�/��¥

ωó�ýÈõ�ò�õ �L�¤�*{
|$|~���x
�sw��6���6�6�³~*���6�!���6x
��~*�®|w�xÏ��x
���6���0�*{
|~��/���!}$�&��x
��Mx
�1¡
�:x��
{��R�Vx

ω ó�ýÈõ×ò�õ ~^��{�§"�?�6| "?Ç)�
y£È K {
�"��|�w!x+���/�/��x
�6|}${
¦
|�~^�6�E�/�O|�w�x KVS ¯N° ~*�V��|$�L�/x�~*�N�6x2}V¥z�^�L¢��R|w6x)���L�!|�}�~^§6�s¦

|�~��L�Æ�L�z�!x2���6��� ��{�|~^�6���6}��?��x2��Vx2�-|$�Ö|�w�x�$0�6}Mx
�6| Õ ~^{?�
§s{&�6�6¢+~*�!|�wÐ~*�¬x��"�6x���|�x2�Ö|��Å§6x���x2}�¥Ï��y�{&����¡ ��x����L�"�
��|$x
�J»)¢+x�6{&}$~^x
�Ð|�w"}Mx�x��L|w�x
}��!{
}�{
y£x�|$x
}$�³�F2 ó�ý²õ0ò�õ �
2 ó�ýçõ×ö ��{?�6�

ωó�ýÈõ�ö �C~*���½�l¡+��"s�&¡Av�w!x²}�x2�V�0��|E�L���?�0}
y£�L�!x?�*~*� � ~*�#�w���¢���~*�EË�~ � ��¡�ª��0� · {
�"�Cª�� � < §6¥(�6{?��w6x
�
�*~*��x
�
¡:v�w6x(�M}$x
���6x
�!�2~�x
�+�6�4�sw/�/�/�/�!��~*�/�6�6�^�6x
�z{?�4¢+x&���
{
�¤|�w!x��s{&�^�6x
�:�6��{?�6w"{
}$y£�6�6~^�N����x
�M�M~^�2~�x
�6|�:�&§6|�{&~^�6x
�)§6¥
y£�L�!x?�*~*� � {&}Mx��6}�x
�Mx
�6|�x2�C~*�zv�{�§0�^x)×J¡:�.�C�
{
�Mx)�6�

α
¦��6~8¦

|�}�� � x
�Ö|�w!x��M}Mx
�6�6x
����¥
ωó�ýÈõ×ö ��&0ª(�2y£È K �z�6�<{�y£�/�/x

���s~^|�x2�����6}<{��!x2�6w"{
�$~8� � �6}��?��x2��<yB{�|$�
w!x2�(�!x2}V¥¢+x&���
¢�~^|w�|w�x��M}$x
���6x
�!��¥����(�L�!x��L�(|w�x�y�{��s~8y�{����(|�w/x
�6w!�L�!�L����x
�s��~^|$¥��L�)��|{�|$x
�(�#�B° �0���6�B|�w/x¹w��6�V|��
}M¥s��¦
|�{&��© "6«2¡<�.|�y+x
{
�6�³|�w6{1|�|�w�xÖ�����s�R��~*� � �L�-|�w!xÐ¯�°
~*��|�x2}�6{/���s~^§"}${
|~��/�!��¢+~^|w(|�w!x

α
¦�±��£�*{�|$|�~���x��!w6���6���s�N~*�

}�x2�����6�6�~^§0�^xA����}:|w�x�§0}M�6{
��x
�s~8� � �6�J|�w/x+¯�°����R�!�s{
y£x2�!¦
|�{&�:§"¥D��x
�"w6{
�~*� � �"}M����x2���$x
��¡lv�w�x)�"~ §0}M�6�6~�����x2�!ws{
�~^� �
�6�J|�w!x+¯�°Åy£�"��x���� ��x
�#���½~^���$�!��~8�)�?�"¥ � x2��~*� � �&�6x2}��6x
�
§6¥ { y£�L�!x ¢+~^|�w �M}Mx
���"x2����¥

ωó�ýçõ×ö =
����
y4È K

��v�{�§0�^x<×s�&¡#v�w6~*�)�M}Vx2���"x
����¥²~8�B�?�^�L��x(|$�C|�w!x<w6~ � w��M}Mx
¦
���"x2�/��¥(§6���s�"�6{
}�¥(�L��|�w/x¼�6w/�/�/�/�E��x2�"�$~�|$¥(�L���V|�{
|�x2�O�L�
���6�*~*���?�"¥ � x
�E��Ò'&)�2y È K ��{
�s���6�&x2���/�L|�y+{1|$�
w)¢�~^|w�~^|�
yB{��R~^yB{(�×/Ç({
�"�$��Ç��2y4È K �)© &6Ç"«9¡ ��xB|�w!~*�s´�|�w6{1|�|�w"~*�
y£�L�!x¼{1|

ωó�ý²õ�ö =
�,�)�
y+È K ���L}}Vx2������s�6�N|���{��^���2{&�*~ Õ x
�

y£�L�!x � x
�6x
}${1|$x
�Ð§s¥���x
}�|$�s}�§s{�|~^�L�"�-x2y7§sx
�6�"~�� � ¯�°
y£�6�^x������^x
�:~*�B|�w/x����6¥ � x
�B�2}V¥s�M|{&�$¡6vlw!~*�:{
�"{&��¥6�~^�:�w���¢��
|�w"{�|(|�w�x�¯N° y+�"�^x����0�^x2�(�M~^|<~^�!|$��{²�"~�|�}�� � x
�³�2}V¥/��|{&�
¢�w�x
}�x2{
�N|w�x(¯�° y+�"�^x����0�^x2�O�2{1�s�Mx)�~ � �6~*�M~^�
{
�!|A��x
}M|��R}�¦
§s{1|�~��6�6��~*��|�w!x+���6¥ � x2���2}V¥/��|{&�$¡

v�{
§ ��x+×

P~í�{í²ì/ýM�{ýM�cø�ò��"�{ö�ý¤��ý²ïÙí$��í$��î ò�ü�õ��xò�ÿ¯ýçø{ø{ýçø�ó×ýM�{ýM�xì î ü,î ü�� �,ò9�{ýçü�� LÌî í¯ü
,��{òÈí�ó0ý²ü×îÙü��)ò��!�{ö�ý�F0H<,�í²ü�ó�'»îÙó��{ö�î ü αëÎünî �8�{ò��Èý²ü�í²ü�ó)ò���î ýçü��{í$��î òÈü�ëí�ïÓï ÷ ò�có�ý$�{ýçó)õ�ö�í²ø{ýçø"ò���ø{ò�ï�î ó ò�0÷���ýçü

> í$�*�cî�� ω	�
����� ��	�
������ ωó�ýçõ×ö ��	�
����
ÿçì AFB

αë�ü,î �*�{ò��Èý²ü = É 	 � �vú ��S S
K �,ú � Ø
H��0÷���ýçü = É 	 � �vú ��KMS ÉÉ K�ú 


°+�0}<y£�L�!x?�*~^� � �L��|�w/x $0�L}�x
��| Õ ~8{
��§s}��L{?�/x2�"~^� � �L�
|�w!xz¯N° ���0�6�"{
y+x
��|�{&� � ~^��x2��}�x2{
���L�"{�§0�^x¹}Vx2���0�^|��º�L� ��¥
�s�-|$�4&���� ���6}+§"�?|w�y£{
|�}�~^��x2�2¡¤v�w!x<���s}�x<��x2�!ws{
�~^� �
y£x��
w6{?�!~*�$y�}Vx2���0�^|��4�M}��Ly®|w�x�{
�sw!{?}$y£�L�"~^�)~*�!|$x
}${���|�~^�6�
§6x�|$¢+x�x
�)|�w/x7�-�:{
�"��w��6�M|¤�2}�¥6�M|{��Ry7�s�^x����0�^x
�
¡��:x��
{��R�Vx
¢+xN�����s��~*�6x
}Mx
�)���0�^¥����&¢+x2��|:��}��x2}����s{
}�|~^���s}V����x
�$��x
�:~*�
�:�J¡#��""�&�l|w6x(�&§s��x2}V�6x2�-�s~^���
}Mx
�s{
����¥z§6x�|$¢+x�x
�zx��R��x
}$~8¦
y£x2��|{����6{&�^�sx
�){
�"���M~�|$|$x
�-�s{&�^�6x2���$w!�?¢��B|ws{�|�w!~ � w6x
}
|$x
}y+�z���D�/x2�"w6{
�~*� � �6}��?��x2��Mx
�zy£�s��|D§6x³|�{
´�x
�Ð~*�6|��
{��������s�!|�{�|Aw6~ � w!x
}�|$x
yB��x2}�{
|��s}Mx
�1¡

N

O�\2ò S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò



�sj���p�mst.�^r��
u�p!m
°+�s}({
~*y ¢+{?�º|$¢+�6���6�*�½»O�M~^}�M|1��|$��}�x
{&��~ Õ xD|w�x²µ¶
·!¸

y�{�|}�~�� ~8�$�!��{�|�x2� �2{
��x ��~*y£�6�s}�~^|$¥�)By+{
|}$~^� }{�|�~^�
∼ ª�Ç − É

−
ª�Ç − Ø
�&Äl�Mx����6�6�½��|$�<�6}��&§6x)|�w!x¼yB{�|�}~^�zyB{�|$x
}$~*{&�

§s¥z{?�6{&�^¥ Õ ~*� � |w6x(�s{�|{(�L�7|�w�x(y�{�|}�~��²~*���6�*{�|$x
�²y£�6�^x2¦
���J��x
��¡:v�w6~*�£¢7{&�+{��
ws~^x���x2�-���L}º¯�°Á{?�6��¯�° � ~*�M�"�*{�|$x
�
~*�(�M�"��~^�(�6~^|}M� � x2��{?�6�º���6¥ � x2�º§6¥(Ë�v¤��¨����/x���|�}��L�����L��¥½¡
�ÅxÅ~^�6��x
��|�~ � {�|$x
���Mx��6x
}${&�D~*yB���s}~^|�¥����L�!��x
��|�}{�|~^�L�"���
¢+xÅ¢4x
}$xÅ{1§0�^x�|$� � }V��¢ ���6|~ �
{����^¥ �6x
}$��x���|��
}�¥6�$|{&���
��~*�6w!�Ly£� � x
��x��L�"�<§s{&�6�!¢7~8�6|w0�&�A�����6�*~*� � {?�!�Åw!x2{�|~*� �
|�w!x��${
yB�"��x)����x
}A{º¢�~^�6x)}{
� � x)�s}V���L��x
�D}�x
�6}M�6���"�2~�§0~8��¦
~^|$¥(�L��y£x
{
�M�0}Mx
y+x
��|��1¡

Ë�}M�6yÖ���s}�����x���|}$���������s~����"{�|�{£¢+x�{
}�x�{�§0�^x+|����s}�{
¢
���6���&���0�$~��L�"��{�§6���6|)|w6xDyB{�|�}�~^�~*�V�"��{�|�x2���"{
}M|�~��?�^xD{
�"�
~^|��N���L�"�"��~8� � |$�(|w6x)y�{�|}~ �¤»��M}$��y yB~*�¬�$¨Å�$�/x���|�}{)¢4x
�6x�|$x
}$yB~*��x
��|w6x��M}�x2�/�6x2�!��¥��)§0{
�6�6¢B~��!|�wl�Â~��!|$x � }{�|$x
�
~*�6|�x2�!��~�|�¥��6§s{?�6�"�$w"{
��x+���:|w�x�y4�"�^x����0�^x+�6~^§s}{�|�~��L�E�
¯�°
{?�6�-¯N° � ��{
�+{(���s�!��|�~^���C�/�O|$x
y��/x2}{�|$�"}$x!�����/�/��x
�6|}${
¦
|�~^�6�Ð{
�s�ÐyB{�|�}�~^�®�
° � {?�!��± � �&¡)Ë0�6}Cx��s{&y+� ��x!»+|�w�x
y+x
{
���s}�x2��§s{
�"�6�w6{&��x����4�/~ � |<�"}M�6�M~8��x��C¢�{
�<y£�L�!x?�^x
�
§s¥¾{ �4{��s��$~*{
� {
�s� $0�L}�x
��| Õ ~8{
�¾���LyB���6��x
�6|1¡¬v�w�x
�7{��s���~*{
���"{
}M|��6��|w6xN§s{?�!�6¢+~*�!|�wº�����6|{
~*�6�¤|$¢+�B|$x
}$yB�1»
|�w!x ~*�"w��6y4� � x
�!x��&�s��|�x2}y yB~*}$}���}��Í�2}V¥6�$|{&���/�s{&��~�|$¥
�
Γ(
�

→
Ç
) � Ç0¡ Ç ªA�
y È K �+{
�6��|�w!x��6�"{
��~^��|�{�|~^�+|�x2}y�~*�

}$x&�*{�|$x
��|$�-|�w�x<�6}�~^x2�!|�{�|~^�L�"{&�A{
�"��|�}�{
�s����{1|�~��6�6{��4}Mx&��{
¦
|�~^�6x�y£��|�~��6�6�z§6x�|$¢£x�x
�Ð~*y+�!�s}$~^|�¥Ï{
�"�Ðy�{�|}$~^��y£�6�^x2¦
���J��x
��¡&±Îx
{
}��6w6{?�Vx�|}�{
�!��~�|�~��6�6�1�L|�w!~*�#�/�s{
�~*�M|{�|�~^�N���6��|}�~^¦
§s�6|~^�L� |�� |�w/x �A{��0�$�~^{?� §s{
�"��¢�~*��|w ~*�6�
}Mx
{
��x2�
x2�!�L}y£�?�s�9�^¥D{
�s�E¢4x)�2w!{?}${���|$x
}~ Õ x)|�w6~8�A{
�!�LyB{&�^�L�"��§!x2¦
ws{��s~��6}�{
��{z�6}�x����s}��$��})|��²|�w!xD�"w6{
��x<|�}{
�"�$~^|~^�L�½¡Îv�w�x
$��L}�x
��| Õ ~8{
� �"{
}M|��6�z|w�x�§R{
�!�6¢�~^�!|�w®~*��y�{
~8�0�^¥ � �L¦
�6x2}��6x
��§6¥��6x
�6w"{
�$~*� � �!}$�&��x
��Mx
�)�s~^{-�*{�|$|~^��xC�6w6���6���s�
��~*���&���0�6~*� � �^�?�
{&��~ Õ x2�Ðy£�6��x2���²{&�6��w6{
}�"�^¥�}M�0�^x
�Ð§6¥
�6x
���6���0�*{�|�~^�6� �6}��?��x2��Vx2�Ð�6~*{Ã~*�M��|��L��x
�Ð�L�Ö~*y+�!�s}$~�|$¥
y+�"�^x����0�^x2�2¡

Ë�}M�6y ���s}C�$��x���|�}��L�����L�"~ ���s{�|{-�L�(y�{�|}~ �0¦�~*�M�"�*{�|$x
�
y+�"�^x����0�^x6��¢Ax4{
}�x�{�§��^x�|$���"}${�¢����L�!�&���s��~^�6�6�:~*�!�s~*}Vx���|��^¥
{
§6�&�s|N|�w!x�y+{
|}$~^�z~^|��Vx?�*�9¡#��x�{
}�x¼{1§0�^x)|$�(�?�*{
��$~*��¥E|�w�x
�/}��6x
}��L�¤�sw6{
��x4|�}{
�6�~^|~��/�!���/�½|�w�x�y£{
|�}�~^�ÂyB{�|$x
}~*{&�0�6~*{
�M~*� � x
}$�"}$~*�/|���~8�<���x���|�}�{����$�syB�Â~8�<�M}Mx
���"x2����¥J� w/¥/��|�x2}Vx2¦
��~8�������&x��0~*�M|�x2�!��x<�6�)�6w6{?�Vx2�1�#x�|$�!¡*�&¡Îv�w6~*��y£x�|�w��6��¢�{
�
���6�6�M~*}y4x
�Ã§6¥Á�"~*}Mx���|���§s�Mx
}��6{
|�~��6���6���!w6���6��� ��~*��x
§R{
�6�"�+{
�"�C|$¢4�6¦*�6~^§"}$���C§R{
�!�C�/�Ny�{�|}~^����¢�w"~��2wz�w���¢
{z�s~*�V|�~*�/��|�§6x2w"{��s~��6}�{�|(�6ws{
��x<|}{
�s��~^|�~^���s�2¡AË�}V�/y |�w�x
|$x
y���x
}{�|$�s}�x²��x
��x
�s�/x2�!��xz���)|w�xzx2�/�s~^}$���sy£x
��|�{&���M}Vx2¦
�6�6x
����¥¼�w6~8��|#�

ω ÿM�Ó÷×ø8�{í�ï − ω��í²ø �����l~8y+�6�"}$~^|�¥��6~^§s}{�|~^�L�"���
¢+x���?� ���Ð�0�6{
y£§s~ � �"�?�s�9�^¥��!}�{�¢ ���L�!�?�^�s�~��6�6�²{�§"�?�6|
|�w!xA|w�x
}�y£{��sx��0�6{
�s��~^�6�)����|�w!xAyB{�|�}~^�(y+{
|�x2}�~*{&�$�s�V�/y7x2¦
|�~*y£x2�C����|D´"����¢+��¡B¯#�LyBy£�L� ��¥J�A|w6x�y�{�|}~ �0¦�~*�M�"�*{�|$x
�
�2{&�MxA~8�:}�x2{&�*~ Õ x
�B§6¥Eª2Ó��0�L}7ª�Ó)��¢�w�x
}$x
{
��¢+x4��|$�s�6~�x2��{
�
~*y��/�s}~^|$¥�)+yB{�|�}~��}{�|�~^�z�6�B{�§s�&�6|zª�Ç È?É Ê¤ª9Ç È
Ø ¡Îv�w!x2}Vx2¦
���/}Vx6��¢4xz���?�0�*��y�{
´�xz���L}}Vx���|Â��|�{�|�x2y£x
��|��({�§6���6|�|�w�x
~*�s���^�6x
����x��L�N|w�xÂ{
y£�?�0��|+���A~^yB���0}$~^|~^x2�7�L�C|�w!x��6w"{
�Mx

|�}{
�6�~^|~��/���L��|�w/x¼yB{�|�}�~^�D{
�"�(�?�^x
{
}��^¥Â�!x�|$x
}$yB~*��x)�M�"���"¦
§s~��*~^|�¥D�*~^y�~�|��4�
¯�° � ~*�Â± � �6}4° � {�§6���6|Bª��6�6y��&¡

�7t��6msp�
7� �
q	��� �
m"n
v�w"~*�Ð¢4�6}$´ ¢�{
�����s�!���6}M|$x
� §"¥ �+x��!|��M�
w!xGËR�6}�¦

���2w/�s� � � � x2y£x
~��"�M�
w"{
��|z� � }${?�/|(±Î� ¡�
?��Ò 9 )�ª�ª�¦ª?�D{
�"�
�(¡	
�¡	
�{��
´6�6�&¢)�^x2� � x2�N�$�"�6�6��}�|�§6¥<|w�x£±ÎÔ�v¤°�� � }${&��|
±���¡AÑ."&Ç���Ò."6�&¡��Öx²{
�s�!}Mx��2~*{�|�x²|w�x�w�x&�*���L� �J¡A�¬x2�!¦
�6x
��x��Å�6�s}�~*� � |w6x³��{&�M|D��|�{ � x
�<�6��x��s�6x
}$~8y+x
��|��1¡+vlw/x
{��"|�w��6}$��{
}�x � }${�|�x2���J�Â|��Ð§6��|�w®}Mx
��x2}�x�x2�����L}-�
}$~^|~^�
{&�
}�x2y£{?}$´!�
¡

KÈú > ú��ýM�*�Óý$�$	 > ú���ò�{ó�í²ü�	
�/ú?P�ú ���cò�ó0÷�íÈü�ø{ù,î^	,íÈü�ó �)ú��nú�Èò�ó,ï*	�� â
É4ÂÈÊ0ËÌâ	��ÂÈÄ²é#ú�������&	�S�� D Ø 	/;��������>�ú

�,ú�5çú �/ú�@ �{û×õ0ø{ùnî�î8	���úl5çú�P&��òÈù�ö���í�{î�ïÙò��&	��"û�ú0�/úl3&�{ý²î ì/íÈü?	�í�ü0ó
�»ú
5¯únê/�{ýçü�,�û��*�?	�Ý�Þ�Ò�â � â � ÞÅÜ ? Ä�é��nâvÉ¶Â�Ê�Ë�ú �
	6KMS��O;�KED É D
>Èú

S,ú0�/ú�3�ú�P&��î ù�ö×ò�{ù�ò
	!�"û�ú �©ú0P�î ù�û�ø$	"íÈü�ó ��ú05¯ú0Q�ö×í¯ü×ø{ù�î�î^	�"!�~Õáâ
Ý �×Ä¯ÁÈÕáÆ{ÞæËÌâ$#vÐ4Ý~Ý ��% ���
	
� É�É ;�KED Ø S
>²ú

=,ú:P�ú��"í$�cí²ø{í¯ünî#í²ü�ó<Q�ú:Q�í���í¯ü���î8	 � â'&�Ú×À×ÑnÕáâ¬Ý�nÄçÁÈÕÓÆÓÊ�â �/À ß Ç�ÀvÕáâ
? ÆxÀ×Ñ¯Ë)(ÔÄÈÆ ���2	�= É Sz;KED É 

>�� ��ú�Q0ÿçö×û���î ügí²ü�ógþ/ú ê�ú)ê�ï�ïÎî ø$	�� â
��ÂÈÄ�é�â�É4ÂÅÊ�Ë�ú!���
	0� 
�� Ø 	½;$K*D����9>���F"ú ��ú%@"ò�*,�	4þ/ú �)ú �/û�ü��$	
í²ü�ó ê"ú @©ú
P�ïÙ÷×ï�ýM��	�� â*��Â�Ä²é�â~É4Â¯Ê�Ë ú��+
	
=��
�N;�K*D�� Ø >�ú


,ú~É4ÂÅÊ�ËÌÇÎÁcË©Þ,(/Á²ÆÓÊ,Þ²Á²ÆÔÊ×Ë¯Õ�À×Ø Ë�	$�¬ú��©ú > íÈü�Lçö�ý�ïÎî�î^	�íÈü�ó-�"û�ú��/ú63
�cý²î ë
ì»í¯ü+;{ý¯ó�ø²ú�>	
�05*P"	
%aòÈòÈó�,�û��Ó÷L	 ��ý$'.�"ò�{ù£;$K*DFD É >�ú

��ú"þ/ú"�»ú"��ïÓî ù�ö�íÈü�ò��?	$� Û ? É � ÄÈÕxÕ ú	�?	"=�S��B;�K*D�� É >��4þ/ú*�,ú > ý²î�ýM�
í²ü�ó þ/ú �"ú �/ý²ïÙì/ö×ò�ïÎó��$	?P~ö0÷×ø²ú,þ�ýM��ú �/��D
	6KMS Ø�É ;$K*D Ø =�>�ú

É ú > ú
3�ú�F�ò�ï�ïÎî�ü�ø�	 É¶ÆxÞ²Á²â'É4Â¯Ê�ËÌâ�Ý,ÞÈÁ ú +0/?	�=?K 
�;K*D����9>��?@¬ú�ê¶ú?F�ò��	
ê"ú���ú#Q0íÈì/û�ý�ïÙø{ø{ýçü�	©íÈü�ó<@©ú �)ú � ý²ÿçù�û����Óø$	#É4Â�Ê×ËÌâ �/Ä²Ò�ú21!3
	
S?KM��(;�K*D É S�>��l3�ú	��ýçò0ü×î©í¯ü×ó<3�ú�Q�íÈÿçÿçö�ýM�*��î^	 É¶Â¯Ê0ËÌâ���Ä�Ò ú41!3
	
S?KKM��;$K D É S�>Èú

Ø ú!F4ú�Q�ú���í$�*�{ý��M	 ��ú > ýc÷�ýM��	,íÈü�ó��,ú?%jí²ø{ø{ýM�xì»íÈü?	� â	��ÂÅÄ�é�â'É4ÂÈÊ0Ë ú
�53�	 
FD���;KED�� É >²ú

D,ú6��ú �©ú ��ï�ò�ÿçù�ýM�$	 > ú6��ú1@�î ü�ÿçöL	�í²ü�ó�3�ú � ú�%jýçø*�$	 É4Â¯Ê�ËÌâ ��ÄÈÒ�â
� Ä�Õ{Õ ú 2&2 	 Ø 
S�;K D�� D1>�ú

K$��ú"F�ú �)ú63~í$�0ýM�{ø*�*�{òÈý¯ìsí²ü�ó4�»ú"F�ú � òÅïÎïÓî ø{ë �/íÈï�ïÎýM�$	 � â � ÞÅÜ ? Ä�é��nâÉ4ÂÈÊ0Ë ú$��	
SN;�KED���D
>²ú
K�KÈú0F"ú76»÷×ýçó×í�	 @#ú6Q�û���î ÷�íÈì/í�	�í²ü�ó > ús@�í�áý�	 � â�É"Â¯Ê×Ëçâ"Ý,ÞÈÁ²â � �,Ñ,ú

���
	6KK$� É ;K*D Ø 
�>�ú
KM�,ú�P�ú0%zú�Q��{ýçõ�ö�ý²ü�ø)íÈü�óEF�ú�3�ú > í¯ñÔù9� Lcí²ù�	 É4ÂÅÊ�ËÌâ �/Ä²Ò ú	1!808?	:K

;�KED Ø ��>�ú
KMS,ú	��ú��'î õ,î ü�ø{ùnî^	J��ú�Q�Lçì©î �{ù�í²ë �0� L�ýM,0÷×ù�	"íÈü�ó �)ú > í¯ü×û�ø Lcùnî ýM'/î ÿ L	

��ÆÓÊ,Þçà,Ä²Ñ�ÇÎÁcË98�:
	1D��
K4;�KED�D���>�� � â � Þ�Ü ? Ä²é��vâ4É4ÂÅÊ�Ë�ú4�0����	sSFD�D
;�KED�D Ø >�ú

KM=,ú6�/úsQ�ú ��í�Ó÷nï); ü,î ùeí¯ü×óB��ús5¯úsP&�{òÈù�ö��0í$��î�ïÙò��?	 � ÞÅÜ ? ÄÈé	�nâ4É4ÂÈÊ0Ë�ú2 �
	 É K$��;KED�D=
>²ú
K
,ú<�¬ú6�/úsQ�ïÙ÷Åû�ø{í���ýM�?	*�"û'ú!�»ú"3&�{ý²î�ì/í²ü�	�í¯ü×ó_þ/úsP�ú*�"í²ü�ù×ý²ïÙý$�×î ÿçö�	

� Û ? É � Ä�ÕxÕ ú	8��
	0� É �);KED É D
>�� Ý�ÞÈÒ×â � â � Þ�Ü ? Ä�é��nâ¶É4ÂÈÊ0Ë ú	:?	
K$� 
�;K D Ø �2>��,ÇÓÃ�Ç ß ú�31	���� 
N;�K D Ø K$>Èú

K$��ú4�"û'ú ��ú �"í�î ó,î ó×ý²î í�ü0ó=�©ú > ú	�~ò�ù��{ýM�?	�Ý�ÞÈÒ×â � â � Þ�Ü ? Ä�é��nâÉ4ÂÈÊ0Ë ú>3�	?��=�SN;�KED Ø K>²ú
K É ú ��ú#@"û�ÿçö��áí
	0��ú �~û��Ô÷1	�í²ü�óaþ/ú	�,ú > ý²î ýM�	 � â�É4ÂÅÊ�Ë�ú?�7@/Ý~Þ�Ø�Ç ßÝ�Õ�À,ÕÎÄ�É"Â¯Ê×Ë ú 2 �2	 
 Ø 
�;K D Ø�É >²ú
K Ø ú > ú6@©î ý¯ì�	��'íÈî ë �v÷+��ø{ò&	�í²ü�óeê"ú�@©ú"F�ú �~ýçý�	A��ÂÈÄ²é�â4É4Â¯Ê�Ë�ú<3�8?	

� Ø S�;K D Ø �1>�ú
K*D,ú
��ú&@)ú���û�ÿçùnî ü��Èö×í¯ì�	�¿�À×ÆxÀ ß ÀÈÊ Ý~Þ²Á²â ? Æ{À×Ñ�Ë�ú �0:?	
���O;�KED����>�ú
����ú&�»ú?P¶ú �6�xò�óÈ÷×í¯ü×ø{ù,î�î�í¯ü×óB��û'ú&�»ú&3?�xý�î ì/í²ü�	�Ý~Þ�Ò�â � â � Þ�Ü ? Ä�é��nâÉ4ÂÈÊ0Ë ú$�0��	���S
K:;K*D Ø 
�>�ú
�?KÈú �)ú?%zú �~ò'�ýçü�	.@©ú�@)ú ��î ýM�$	~íÈü�ó �)ú �,ú �Èò�ó×ï�	� â!��ÂÅÄ²é�â É4ÂÈÊ0Ë ú

/�8
	 Ø 
�� 
�;K*DFD��9>�ú
���,úM@©ú�@¬ú ��î�ýM�]í�ü0ó �)ú?�vú?�Èò�ó,ï*	 � âC��ÂÈÄÈé�â�É�Â¯Ê�Ë�ú�+��	+K�KED��

;�KED Ø =
>�ú
��S,ú&�»ú�P�ú ��ú���í²ü�ø{ýçü�í²ü�ó��/ú&��í²ü�ó�ý����6��ò�î �{óL	 � âA��ÂÈÄ²é�â É4ÂÅÊ�Ë�úD+0:?	

S�
 Ø S�;$K D Ø�É >Èú

N ' % >

S�à T$à Ü$ÛIU/à T$Ü�à Ü V%W�â2ßYX�â
å Û�æ Z�å�ä�ñ�ò
ò�ò?ä [2í$ñC\Lä U6ã�Ý
í*OC]�_$ò O�\ _



��=,ú ��ú�@)úA�"í²ü��{ø{ýM�×î ÿ¯ö?	 É"Â×â�� â¬ÕáÂÅÄçËÌÇ Ë 	l5Ôü×ø*�cî �{û��{ý��Îò� �~ò'�~ýçì»ë
õ�ýM��í��{û��cý�P~ö�÷×øcî ÿçø¡í¯ü×ó_ê~ü��×î ü�ýçýM�çî ü��
	�@"ö�í$�{ù�ò�?	J;$K*D Ø�É >��!�»ú"P�ú
�!�{ò�óÈ÷�í²ü�ø{ùnî�î¶í²ü�ó > ú"��ú0Q9�*� Lcö×ýçì/ý²ÿçö�üÈ÷L	 Ý,Þ�Ò�â � â � Þ�Ü ? Ä²é	�nâÉ�Â¯Ê�Ë�ú	�,:?	&����S+;KED�D���> � > ú?�/úLQ��^�EL�ö�ýçì/ýçÿçö×ü0÷L	&�»ú�5çú�P&�{ò�ù�ö���í²ë
��î�ïÎò�?	,í¯ü×ó ��ú
@)ú�"í²ü��{ø{ýM��î ÿ²ö?	 É"ÂÈÊ�ËçÇ�ÁçÀ 14� /0+?	���� É ;K*DFD�=�>�ú

��
,ú?�/ú��ú�þ/ú,ó�íÎQ�î�ï���í¬í²ü�ó ��ú > ú?3~íÈïáî ÿçò�?	vÉ4ÂÅÊ�ËÌâ ��Ä�Ò,úD1	� 2 	
��S��

;K*DFD�
�>�ú

����ú?�/úLP�ú����cò�ó0÷�íÈü�ø{ù,î�î�íÈü�óB�"û�ú?�/ú�3
�cý²î ì»í¯üL	 Ý�ÞÈÒ×â � â � Þ�Ü ? Ä²é	�nâÉ�Â¯Ê�Ë ú ����	 
= Ø ;$K D Ø 
�>Èú
� É ú$�¡ú � ú > íÈü�Lçö�ýÈï�î�î^	��/ú65çú6P&�{ò�ù�ö���í���î�ïÎò��&	65çú$�"í×ú > î�ü0ÿ²ö×îÙü�í
	�í²ü�ó��ús@�ú<�"í²ü��Óø{ý$��î ÿçöL	��¡À×Ñ ß ÃÈÞ²Þ�Í�Þ ( � ÇÓÑÈÀ×ÆÔÊeÝ�ÞÈØ�Ú~ÕáÇ�Þ�Ñ¯Ë¬Þ,('��ÆÓÊ,Þ��
Á²ÆÔÊ×Ë¯Õ�À×Ø Ë 	 ��ýM��ý²ï�ö�òÈû×øxý�	 ��ýM'.�"ò��ù4;K DCD��2>²ú

� Ø ú?P�ú?3~ò���×î~í²ü�ó��©ú&Q�ÿçö×ýM�*�{îÙü�ò?	 �»ÇÓÒ�ÇÙË²Õ�À ß ÄÈØ�Ñ�Ú�Þ�ÒÈÞ¬Á²Ç�é¶Ä�Ñ�ÕÎÞ � �
	sK
;�KED�D�
>�ú

��D,ú6@)úD�,ú6@©î ý²ø*�{ïÎýM�/í²ü�ó+�/ú �)ú��,ýM'�íÅî�ï8	 � â4��Â0Ä²é�â�É4ÂÅÊ�Ë ú<3��	�S?KM�S
;�KED É D
>���ÇÓÃ�Ç ß ú73���	6S&K�KVS);$K*D É D�>��0@¬ú"þ�ò�,0ý$�*�©í¯ü×ó ��ú ��íÅïÙí$�*�Ô÷L	
ÇáÃÈÇ ß ú :0�?	
� É �
K¤;�KED É ��>Èú

S���ú"þ�ú0@)ú�ê��*�Óý$�xø$	�@©ú @¶ò,×í¯ø{önî^	�í¯ü×ó ��ú ��ý²ï�í¯ùL	 É¶Â�Ê�ËÌâ ��Ä�Ò,ú	1	8 2 	
=���D É ;$K D Ø 
�>Èú

S?KÈú6�/ú$�Èý Lcò'�ø{ù,î^	sP"ú"Q��xí²ÿçö�ò�'/î�í¯ùL	*�©ú<�©úsQ0û�ì»í���òÈù�ò�?	$�,ú > û�ÿçö×í�	
í²ü�ó'�"û'ú��/ú?3
�cý²î ì/í²ü�	 É4Â¯Ê�ËÌâ �»Ä²Ò�â � ÄÈÕ{Õ ú>3���	^D É ;KED�DS
>²ú

S��,úA�vú > úl@ û×ü�ó�òÈüL	 É4ÂÅÊ�ËÌâ � Ä�ÕxÕ ú!: � �#		
 Ø ;K*D É�É >��/ê"ú�@/òÈì/íÈüÈ÷
í²ü�ó ê"ú @©ú,þ"î ýçó�ý²ï�	�É�Â¯Ê�Ëçâ ��Ä�Ò�â � Ä�Õ{Õcú5���2	 
��1K:;K D É$Ø >²ú

N

O�\2ñ S�à T�à Ü�Û�Usà T�Üà ÜFV%W�â
ßYX�â
å^Ûæ�Z�åMä$ñ�ò�ò�ò�äE[�í$ñC\6äFU�ã
Ý�í*O^]^_$ò


