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«H­ |Hsu|�� k�y{xS��|MsUqn�S� ­ |¯�³k��r|�sÀy{}Àq$s~t*k�xdy{µ�|X�1kn}U�¹q$mpm{qi´�}�¡UÊ�x�Î�|X±Z�uypq$xw�9k�x�ypx*�us~q���°S±·�~y{qnx¸�~q�s~q$od°S}��À±�qnx*�~suqnm�k�x³k�m{��}~y®}
k�x³�¾}~��x$� ­ |M}~y®}Hy{}Ht$ypz$|�x&°S}�y{xdt }~ypxdt$°dm®k�sHzik�m{°d|M}��¹Ç È�� ¡�Ê�x;Î�|X±Z�~y{qnx ��s~q$od°S}���}���k�ody{mpyp���gknxS�g�r|�s~�¹qnsu� k�xS±�|�´»ypm{mÁo³|
kn�S��s~|X}~}~|M�w°³}�y{xdt1� ­ |�}��us~°S±·�~°dsu|M�g}�y{xdtn°Sm{knsTzik�m{°d|	�¹² � ¡��hy{xSk�m{m{��y{x&Î�|M±Z�uypq$x��1��´¯q\�d|M}~ypt$xG|·Ãdk��w�dm{|M}T´»y{mpm¢or|ltny{zn|Mx
�~qwy{mpm{°S}��~s�ki�u|�� ­ |!�w|·� ­ q��d}�knxS�¾k\�¹|M´�t$|�xd|Msuknm¢±�qnxS±�mp°³}�y{qnxS}H´»y{m{mKo³|1�dsukÆ´»xK¡

� �ûã	��å��Ká�� ã�à�áhâ�ã	�������Àç �\à/å��hçMà��"!¾ç�à���å#� $!â&%'$(�Må����

�Tqnx³}�y®��|�s¶� ­ |¯tn|Mxd|�s�k�m$�¸°dmp�~y{zik�suy{knodm{|��¹|�|X��oSk$±���}u± ­ |��w|¯} ­ qi´»x¸ypx¸�hy{tn°dsu|¯�d¡pë$¡ «H­ |¯�dm®k�x*�hknxS�1±·q$x*�~suqnm{mp|MsK�~s�k�x³}��¹|Ms
�¹°dxS±·�~y{qnxa� ki�~suypÃ0k�su|&�d|�xdqn�~|M�*)+�-, � k�x³�/./�-, � s~|X}��r|M±·�~y{zn|�m{�n¡*0�qn�~y®±·|&� ­ k��w� ­ y®}wy{} k@q$xd|·����|�t$s~|M|·�Ëq��ö�½�¹s~|M|M��q$�
±·q$x*�~suqnmd±·q$x�ÏSt$°dsuk��~y{qnxK¡21l�ö�~|MxGk��ds~|X±·q$���r|�x³}~k��~qnsÀy®}�y{xS±·m{°S��|X���~q!y{�w�ds~qiz$|¯� ­ |»�usuknxS}~yp|Mx$��su|M}~�rqnxS}~|Hq��r� ­ |l±�mpq*}�|X�
m{q*q$�&}~��}��u|���¡�Ê�x&� ­ k���±�kn}~|�� ­ |��¹|M|M��o³kn±��g±�qnx*�~suqnm{mp|Ms�.��-, � y®}»��|M}~y{tnxd|X�G�uqw�¹°dm�Ï³mpmK� knypxdm{�G� ­ |��¹qnm{m{qi´»ypxdt�tnq*k�m®}43

5 0�qn�wy{xSk�mK±�mpq*}�|X�gm{q�qn��}���k�ody{m{y����$¡
5 0�qn�wy{xSk�mÁ�r|�s~�¹qnsu� k�xS±�|	�e��y®}��u°ds~o³k�xS±�|!s~|���|M±Z�uypq$x � ¡
5 Ú qnod°³}���±·m{q$}~|M�¾m{q*q$�&}��uknody{mpyp���n¡
5 Ú qnod°³}��»�r|�s~�¹qnsu�wknxS±·|$¡

Ú q$od°S}��¯}��uk�oSypm{y������w|MknxS}�� ­ ki�T� ­ |�±·m{q$}~|M�wm{q*q$�G}���}��~|M�¬y®}Ä}��uknodmp|9°dxS��|MsTknmpm³�³q*}~}~ypoSmp|9�³|Ms��u°ds~o³ki�~y{qnx³}À�~q¸� ­ |9�dm{knx*�
)+�-, � ¡ Ú qnod°³}����³|Ms��¹q$s~� k�x³±·|!´»y{mpmUo³|\°S}�|X�&�~qGy{xS��y®±�k��~|!� ­ ki�l� ­ |\xdqn�wy{xSk�mU�³|Ms��¹q$s~� k�x³±·|!su|MÐ*°dy{s~|M��|Mx*�u}�kns~|!�w|·�
°dxS�d|�s�k�m{mK�rq$}u}�y{odm{|��³|Ms��u°ds~o³ki�~y{qnx³}¯�~q�� ­ |!�Sm{knx$�6)+�7, � ¡

8:9�; <#=?>A@ NU]d[HIÁJX]�B @ [ @ JDC
«H­ |g}��uknody{mpyp���¿qn�lk��¸°dmp�~y{zik�suy{knodm{| �¹|�|X��oSkn±��=±·q$x*�~suqnmÄ}~��}��u|��Dy{}\��|·�u|�su��y{xd|X�=o*�¿� ­ |g|·Ã��u|�xS��|X�ºqns¸tn|�xS|�s�k�m{ypµM|M�
0���Ð*°dy®}��l}��uknody{mpyp���g±·suyp�~|�suy{qnx=ê EÆìË¡»¡
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î½ïZô � )+�7, � .��7, � �SòÆí213+��ió{úZígôöõ0î��Sú¾ïZô�÷���î	�	�Sòió �Gí��4+¢ópòiõ¢ú65�î �dú�õ�î �dú&ñ·ó��ií�ú,�¿ó�����+Pí"
ÆíZîËú7/Dô®í í�î�ò ��ópúgô �¾ò�õ
� �iõSó 
;ô �
î �dú8/ ò�+ �9�!��|�� �#:<; )+�-, � ./�-, � � 5�òÆí(,�î½ï~ò ø ú�ï�í·ú·íwî��Sú<=C
�>�ð�ô®íZî@? ñ��iõ³î*��ð�ï ��õrñ�ú�59ú·õ¢ñ·ôöï~ñ�ópú·í�î �dú �iïZô�÷nôöõA1Pî½ô-/wú·í
òiõ³îeô^ñ�ó��Xñ��CB�ô®í�ú¿òií�í�ðD/�ôöõ*÷ºõ
�@ïZô�÷)��î$�	�dòió �&í��4+¢ópòiõ¢úAEXú·ï,�G�4+��iópú¿ñuò�õrñ�ú�óöópòiî½ô �iõSí��Sò ø ú �Xñuñ�ð�ïZï~ú��F� �iï6/�ôöõ*÷,î��SúG+rï,����ðSñ·î
)+�-, � .��-, � �

Ú |M��|M�¸or|�s¯� ­ ki�Ä� ­ | 0���Ð*°dy{}��H? ±·q$x*�~qn°SsTt$q*|X}�°d�g� ­ |�y{�wkntny{xSk�su�wkiÃ�y{}Ä�¹suqn� � ­ |�qnsuy{tny{x �~q\ypx�Ï³xdy����$��� ­ |Mx¾knmpq$xdt
kw}�|M�wy{±�yps�±·°dm®k�sHk�s�±9ypx&� ­ |�suy{t ­ � ­ k�mp�U�dm®k�xS|�°Sx$�uypmÁyp���w|�|��u}¯� ­ |�xS|�t$k��~y{zn|�yp� kntny{xSk�su�GkiÃ�y®}¯knxS�gÏSxSk�m{m{�G°d�¾�~q�� ­ |
qnsuy{tny{xK¡»ÊË�Äk�x��&�³q$mp|X}�q�� )+�7, � .��7, � kns~|!|MxS±·q$°dx*�~|�su|M��q$x�� ­ |¸y{�wkntny{xSk�su�¾k�Ã�y{}�� ­ |�±·qnx*�uqn°ds�y®}9ypx*�~|Mx*�~|M�#}�qgk$}»�uq
y{xS±·m{°S��|�� ­ |M}~|!�³q$mp|X}�¡
j�x0|MÐ*°dy{zik�m{|�x*��±�s~yp�~|Ms~y{qnx�±Mk�x,or|g|X}���k�odm{y®} ­ |X�,°S}~y{xdtañ��dò�ï~ònñ�îËú�ïZô®íZîeô^ñ;ó��Xñ·ôö¡=ÊË�JILK �NM � �d|�xdqn�~|M}�k�x�|�y{tn|�x�zik�m{°d|¾q��
)+�PO�M � .��PO�M � � ­ |gñ��dòiïuònñ�îËú�ïZô®íZîeô^ñwó �Mñ�ô¢y{}9��|·ÏSxS|M��kn}H� ­ |1t$sukn� ­ }Hq��QILK �NM � �¹qns1ë<RTSHR � ´ ­ |�su| � y®}»� ­ |¸}~ypµM|!q��� ­ |1�dsuq��d°S±Z� )+�7, � .��7, � kn}UOCMP|MxS±·y{su±�mp|X}H� ­ | 0���Ð*°dy®}��2? ±�qnx*�~q$°dsX¡ 0lqi´�m{|·�WV�kns~t;ê suk$��ìh�d|�xdqn�~|�� ­ |\± ­ knxdtn|�y{x
� ­ |�kns~t$°d�w|�x*�¯k$}�,9�~s�kÆzn|�s�}~|M}�� ­ |J?Û±�qnx*�~q$°dsH}�q\� ­ k��XV�kns~tUY �e�[Z � |XÐ$°³k�m®}�� ­ |�x*°S�¸or|�sHq��hqnsuypt$q1|�xS±�yps�±·m{|��w|Mx$��}�¡
Î�y{xS±·|�� ­ |1��|��~|�su�wypx³k�x*�»|MÐ*°Sk�m®}¯� ­ |!�ds~q���°³±Z��q��U� ­ |!|Mypt$|�x�zik�m{°d|M}¯´¯|�� ­ |Mx ­ kÆzn|9� ­ k��

V�kns~t]\X��|·� �#:J;_^+�-, � �,`Ja V�kns~t�bdc K IeK �#:�;�^+�7, � �[fTa V�kns~t<bdc K ��ëU;gILK �h^+�-, � � �Cf
aji K V0k�sut��~ëU;_ILK �h^+�-, � � � �e�d¡pë �

Î�y{xS±·|¾� ­ |gx�°d�¸or|�s�q��9|�xS±�yps�±·m{|��w|�x*��}1q��\ëk;lILK �h^+�PO�M � � k�suqn°SxS�=qnsuypt$q;|MÐ*°Sknm{}1� ­ |&x�°d�¸or|�s�q���|MxS±·y{s�±·m{|��w|�x*�u}
q��]IeK �#^+�4O�M � � k�suqn°SxS��� ­ |+0���Ð*°dy{}��1�rqny{x$����ë\´¯|�� ­ °S} ­ kÆz$|¸� ­ | |MÐ*°dy{zik�m{|�x*��tn|�xS|�s�k�m{ypµM|M� 0l��Ð$°Sy{}��1±·suy��u|�suypq$x#y{x
«H­ |Mqnsu|��é�d¡ �d¡

O��hL = ViL > 8:9 8T�! L�NhL$Vi]d[ @#" L*b < C%$Á_ @ `MJgIÁJX]�B @ [ @ JDCaY¸V @ JML*V @�= N'&m&�(n) �»î �dú6��+Sú·õ¾ó����,+�î½ï~ò�õdíN�·ú·ïo��ð�õrñ�îeô ��õp/wò2�
î½ïZô �()+�-, � .��-, � �SòÆíq1r+?��ópú·í�ôöõ�î �dú1ïZô�÷���î	�	�Sòió ��í"�4+ró{òiõrú�5�î��Sú·õ#î��Sú1ñ·ó �Æí�ú��wó�����+¿í"
ÆíZî�ú�/ ô®í�íZîËò0�·ó{ú�ô �1òiõ�� �iõSó 
�ô ��î �dú
ñ��dòiïuònñ�îËú�ïZô®íZîeô^ñ\ó��Xñ·ôL�9��)+�-, � .��-, � ú·õ¢ñ·ôöï~ñ�ópú¸î��Súd+��iôöõ³î �ts!ëU;º��O � 1�îeô-/ úZí1òiõ³îeô^ñ�ó��Xñ��CB�ô®í�ú òÆí�íZðD/\ôöõ�÷ õ�� ïZô�÷)��î$�	�dòió �
í"�4+rópò�õrú�EXú·ï9�2�4+?��ópúwñ�òiõrñ�ú�óöópòiî½ô �iõSí6�dò ø ú �Xñuñ�ð�ïZï~ú�� �
«H­ |�u�|�xS|�s�k�m{ypµM|M� 0l��Ð$°Sy{}��»Î��uk�oSypm{y������Ts~yp�~|Ms~y{qnx¾´»ypm{mÁo³|�°S}~|M�gypx�kn}u}~|M}u}�y{xdt¸xSq��»qnxdm{� xdq$��y{xSknm¢}��uknody{mpyp��� od°��lknm{}~q
suqnod°S}���}���k�ody{m{y����Gqn�Àknx¾°SxS±·|Ms���k�y{x&±�mpq*}�|X�gm{q�qn��}���}��~|����S}~|�|1Î�|X±Z�uypq$x��d¡ �S¡



8:9 8 <#=?>A@ NU]d[ � L*V�� = V > ]dN��nL
�dsuqn�é�Uy{tn°Ss~|1��¡{ë�y���y®}H|Mk$}�y{m{�g}�|M|�x&� ­ ki�� �7, �Qa���� �7, � � � �-, � s � �7, � � ;
	 � �7, � � �7, � �e�d¡ � �
�� �7, �Qa 	 � �-, � � � �-, � s � �7, � s � �7, � � �e�d¡ � �
 �7, �Qa � �-, � s � �-, �Qa 	 � �7, � � � �-, � s � �-, � � ; ��� �7, � � �-, � �e�d¡ � �� �7, �Qa�� � �-, � � � �7, � s � �-, � s � �7, � � �e�d¡ � �
´ ­ |Ms~|

��� �-, �Qa �#:�;A)+�7, � .��7, � ��
 ü )+�-, � .��-, �Qa )+�-, � ./�-, � � :k;�)+�-, � ./�-, � ��
 ü �e�d¡ � �
	�� �-, �Qa �#:�;A)+�7, � .��7, � ��
 ü �e�d¡ � �
��� �-, �Qa .��7, � �#:k;�)+�-, � ./�-, � ��
 ü a � :k;A./�-, � )+�7, � ��
 ü ./�-, � �e�d¡ E �

k�su|T� ­ |H±·q$���Smp|M��|Mx*�uk�su�1}~|�xS}~y��uypz�yp���n��}~|�xS}~yp�~y{z*yp���¸knxS�¸±�qnx*�~suqnm�}�|MxS}~y��uypz�yp�����¹°dxS±Z�uypq$xS}Àsu|M}~�³|X±Z�~y{zn|Mmp�$¡ «H­ |»}~°doS}u±·suyp�d�
��� � �»|��w� ­ k$}�y{µ�|X}h� ­ k���� ­ |l}~|�x³}�yp�~y{z�y����!�¹°SxS±Z�uypq$xS}Äkns~|»k�m{md|MzÆknmp°³ki�~|X�\k���� ­ |l�dm{knx*��qn°��u�d°��M¡�Î�y{xS±·|l�wk��~suy�Ã\�¸°dmp�~y{�dm{y��
±�k��~y{qnx�y®}»xdq��l±�qn�w�¸°d�uki�uypz$|()+�-, � ./�-, ���a ./�-, � )+�7, � ypx�tn|Mxd|�s�k�m½¡�ÊË�ly®}H� ­ °³}»xd|M±�|M}u}~kns~�G�~qG��y®}��uypxStn°dy®} ­ or|·��´¯|�|Mx
� ­ |\}~|�xS}~y��uypz�yp���G�¹°dx³±Z�~y{qnx³}l|MzÆknmp°³ki�~|X��ki��� ­ |1�dm®k�x*�ly{xd�d°d��k�x³��ki��� ­ |¸�dm®k�x*�lq$°��~�S°��M�rye¡ |n¡�k���� ­ |¸kn±·�~°Sk��~qns�}�knxS�
� ­ |1}�|MxS}�q$su}¯su|M}~�³|X±Z�uypz$|�m{�n¡ «H­ |1}~|�xS}~y��uypz�yp��� �¹°dxS±·�~y{qnxS}lki�H� ­ |!�Sm{knx$��y{xd�d°d�lk�su|�t$ypz$|�x&o��?3

� K �7, �.a ./�-, � )+�7, � �h:k;�.��7, � )+�-, � ��
 ü a � :k;�.��-, � )+�-, � ��
 ü ./�-, � )+�7, � �e�d¡ � �
	 K �7, �.a �h:J;�.��-, � )+�-, � ��
 ü �½��¡{ëM� �
� K �7, �.a �h:J;�.��-, � )+�-, � � 
 ü ./�-, � �½��¡{ënë �

ÊË�Gy®}G}�|M|�xa� ­ ki� �3K �-, �ra���� �-, �ra�� �-, � �»}~q¿� ­ |#±�qnx*�~suqnm»}~|�xS}~y��uypz�yp����y®} y{xS��|��r|�x³��|�x*�gqn�9� ­ |;± ­ q$}~|�xam{q*q$�
odsu|Mkn�*y{xdt��³q$ypx*�X¡ «H­ |!s~|Mmp|Mzik�xS±�|�qn�¶� ­ |!ypxS�d°��9}~|�xS}~yp�~y{z*yp�~y{|M}H´»y{m{mKo³|X±·q$��|!±�mp|Xk�s�} ­ qns~�~m{�n¡
0�qi´¬mp|������-, �Ja � �7, � s � �7, � �d|�xdqn�~|�� ­ |��~tn|Mxd|�suy{±��G|�Ã*�u|�suxSk�m���y®}��~°dsuoSk�x³±·|n¡ «H­ |Mx¿�¹suqn�É�TÐ*°Ski�uypq$x*�½��¡ � � � �e�d¡ � �
� ­ |��¹qnm{mpqi´»y{xdtwqnoS}~|�suziki�uypq$xS}T±Mk�x�or|!�wk$��|

5 �dqnsHt$q*q��&��y®}��u°ds~o³k�xS±�|�|Ms~suqns¯su|M��°S±·�~y{qnxK��� ­ ki��y®}¯�¹qns����7, � �uqGkiÑ¢|M±·� 
 �7, � �uq�� ­ |�m{|Mkn}��»|·Ã��~|Mx*�M� �½��¡ � � } ­ qi´�}� ­ k��¯� ­ |1}~|�xS}~y��uypz�yp����	�� �-, � } ­ qn°dm®�¾o³|1}~� k�m{me¡
5 �dqns¯tnq�q��g}~|�x³}�q$sÄxdq$y{}~|9|Ms~suqnsTs~|X��°S±·�~y{qnxK�*� ­ ki�»y{}T�¹q$s � �7, � �uq�k�Ñr|X±Z� 
 �7, � �uq¸� ­ |�mp|Xkn}��¯|�Ã*�u|�x*�M�:�½��¡ � � } ­ qi´�}� ­ k��¯� ­ |1±·q$�w�dmp|Mx*�uk�su�g}~|�xS}~yp�~y{z*yp��� � � �7, � } ­ q$°dm®�gor|1}�� knmpm½¡
5 �dqnsU��y{}��~°Ss~oSknxS±·|X}����-, � knxS��xdq$y{}~| � �-, � �uq�kiÑ¢|M±·�K� ­ |¯±·q$x$�us~q$miypxS�d°�� � �-, � �uqH� ­ |Tmp|Xkn}��K|·Ã��~|Mx*�U�ÄÐ*°Sk��~y{qnx+�e�d¡ � �
} ­ qi´�}T� ­ ki�»� ­ |1±·q$x$�us~q$mÁ}�|MxS}�yp�~y{z�y���� � �-, � } ­ qn°dm®�&o³|1}~� k�m{me¡

�dq$s�}~±Mk�m®k�sÀ}���}��~|�� }U� ­ |H}~y{µ�|¯q��d� ­ |��^}u±�k�m®k�s � �usuknxS}��¹|�sh�¹°dxS±·�~y{qnxS}�	�� �-, � � � � �-, � k�xS� � �-, � k�su|TxSk��~°ds�k�m{m{�!��|Xkn}~°dsu|M�
o���� ­ |Hk�oS}~qnm{°��u|Äzik�m{°d|Äqn��� ­ |H±·q$�w�dmp|�Ã!zÆknmp°S|M���¹su|MÐ*°d|MxS±·��su|M}~�³q$xS}�|X}! 	 � �4O�M �  ��" ��� �4O�M �  Xk�xS�# � �4OCM �  ù¡ÀÓ�qi´¯|�z$|�sX�
�¹qns �\°dmp�~y{zÆkns~y®k�oSmp|�}~��}��~|M� }�� ­ |��¹su|MÐ*°d|MxS±·�,su|M}~�rqnxS}~|M}$	 � �PO�M � � ��� �PO�M � knxS� � �4O�M � ´»ypm{m�or|;±·qn�w�dm{|M}wziknmp°d|X�
� ki�us~y®±·|X}�¡ «H­ °S}l}�q$��|!}u±�knm{kns»��|Xkn}~°dsu|�qn�U� ­ |1}~ypµM|!q���k ±·qn�w�dm{|·Ã&zik�m{°d|M�&� ki�us~ypÃ¾y®}»xd|M|M��|X�Á¡TÎ�y{xS±·|¸|�y{tn|�x�zik�m{°d|X}
k�su|�°S}~|M�¾ypx «H­ |Mqnsu|��é�d¡ �\yp��y{}¯�u|��w���~y{xdtw�uq °S}�|�� ­ |wí +dú�ñ�îeï~ò�óKï~ò0�iôöð�í&%

%?�(' �.a � kiÃK  ILK �(' �  �½��¡{ëX� �
kn}h�w|Mk$}�°Ss~|$¡¶ÊË��y®} ­ qi´T|Mzn|Mshk�´¯|�m{m��dq�±�°d�w|�x*�~|X�\�^kn±Z�X�n}~|�|H|n¡ tS¡�ê �iìË�i� ­ k���|�y{tn|Mx*ziknmp°d|X}h�wkÆ�!t$ypz$|T�rq�qns�y{xS��y®±�k��~y{qnx�q��
� ­ |$��t$knypx"��q��¢k9�~s�k�xS}��¹|�sh�¹°dxS±·�~y{qnxw� ki�us~ypÃ )+�PO�M � yp�³� ­ |Ht$k�y{x¸y®}À�w|Mk$}�°dsu|M��kn}U� ­ |l�Æ�Ëxdqnsu�
suk��~y{q9qn�³� ­ |Hqn°��u�d°����uq
� ­ |!ypxd�S°��M¡�Ê�xS}��~|Xkn�&yp� ­ kn}Hor|M±·q$�w|1}���k�xS�dknsu�g�ds�kn±Z�uy{±�|��~qw°S}~|\íZôöõ�÷�ð�ópò�ï ø ò�óùðSú·í¯kn}Ht*k�y{x¾�w|Xkn}~°ds~|$¡ «H­ |1}�y{xdtn°Sm{knszik�m{°d|M}Hqn�Àkw±�qn�w�dm{|·Ãg� ki�us~ypÃ�'*) Y,+"-/. �S��|Mxdq��u|M�10 K �2' � �rk�su|l� ­ |,3¾m{kns~t$|M}��¯xdq$xdxd|Mt$ki�uypz$|!}~Ð*°Skns~|�s~q�qn�u}Hq��U� ­ |
|�y{tn|Mx�zÆknmp°S|M}¯q��4'657'
´ ­ |�su|�3 a �wy{x \ �48 �n` k�xS�1'95¼��|�xSq��~|X}¯� ­ |1±�qn�w�dm{|·Ã¾±�qnxi��°St$ki�u|��~s�k�xS}~�³q*}�|�qn��'1¡ «H­ °S}

0 K �2' �Ua;: I K �2' 5 ' � S a ë 8 � 8 �<��� 8 3 �½��¡{ë�� �
ÊË�9y®}9°S}�°³k�m{mp��kn}u}~°d�w|M��� ­ ki�9� ­ |�}�y{xdtn°Sm{knslzik�m{°d|M}�k�su|1q$su��|Ms~|X��}�°³± ­ � ­ k��70 K>= 0 K@? ü ¡9ÊË��y{}l� ­ |�x¿kG´T|Mmpmh��xdqi´»x�^kn±·�»� ­ k��»� ­ |!� k�Ã�y{�¸°S� �BA0 � knxS�¾��y{xdy{�¸°d���20 � }~y{xdtn°dm®k�sHzik�m{°d|X}�k�su|�knm{}~qwtny{zn|Mx¾o��

A0 �2' �.a 0 ü �(' �.a � kiÃCEDEFHG
 ' �  � �  � a;I ' I

�
�½��¡{ë4� �

0 �2' �.a 0KJ��2' �.a �wypxCLDEF G
 ' �  � �  � aNMM ' 
 ü MM 
 ü� y��4' 
 ü |·Ã�y®}���} �½��¡{ë � �



«H­ °S}T� ­ |�t*k�y{xGq��Àk¸±·q$�w�dmp|�ÃG� ki�~suypÃGy{}¯m{yp�wyp�~|M�¾o��w� ­ |�� kiÃ�y{�¸°d� knxS�G�wy{xdy{�¸°d� }~y{xdtn°dm®k�s¯zik�m{°d|�kn}T� ­ |�y{xd�d°��
zn|X±Z�uqns � zik�suyp|X}�qizn|Mslk�m{mh�³q*}~}~ypoSmp|���ypsu|M±·�~y{qnxS}M¡l�TÐ$°³ki�~y{qnx³} �e�d¡pë � � knxS�A�½��¡{ë � � k�su|1qnxd|\q���� ­ |¸� k�y{x;su|Mk$}�q$xS}H�¹qns
°S}~ypxSt�}~y{xdtn°dm®k�s�ziknmp°d|X}h�~q!su|��dsu|M}~|�x*�À� ­ |»t$k�y{x�q��Ákl�usuknxS}��¹|�sÀ�¹°dxS±·�~y{qnxw� ki�us~ypÃÁ¡ «H­ |»s�ki�uypq�or|·��´¯|�|Mx\� ­ |»� kiÃ�y{�¸°d�
k�x³�g�wy{xdyp�\°d�Ü}�y{xdtn°Sm{kns¯ziknmp°d|!y®}»��|Mxdq��u|M�¾� ­ |1±�qnxS�dy��uypq$x¾x�°d�\o³|Ms � 3

� �(' �.a A02�2' �0 �2' � �½��¡{ë � �
vl}~y{xdtwm{kns~t$|M}��»}~y{xdtn°dm®k�sHzik�m{°d|!kn}H�w|Xkn}~°ds~|$���¹qns»t$q*q��&��y®}��u°ds~o³k�xS±�|�su|���|X±Z�uypq$x¾q$xd|�´Tq$°dm{�¾� ­ °³}Hs~|XÐ$°Sypsu| 3

A0�� 	�� �4OCM � ��� ë �½��¡{ëÆ� �
Î�y{�wypm®k�sump�$���¹qns»t$q*q��&}�|MxS}~qnsHxdqny®}~|�su|���|X±Z�uypq$x&q$xd|�´Tq$°dm®�gsu|MÐ*°dy{s~| 3

A0	� � � �PO�M � ��� ë �½��¡{ë E �
k�x³�G�¹q$s�mpqi´�}�|MxS}�yp�~y{z�y����¾q��U� ­ |!y{xd�d°��

A0�� � �PO�M � ��� ë �½��¡{ëM� �
Ó�qi´¯|�z$|�sX��o³|X±�k�°³}�| ��� �4OCM � ;�	 � �PO�M �.a :w� ­ |¸}�|MxS}~y��uypz�yp���#	 � �4O�M � k�xS�¾� ­ |¸±·q$���Smp|M��|Mx*�uk�su�G}~|�xS}~y��uypz�yp��� ��� �4OCM �
±�knxdxdqn��orq�� ­ or| }�� k�m{m�y{x;� ­ |G}~kn��|\�¹su|MÐ*°d|�x³±·��s�k�xdt$|n¡\�Tqnx³}�|XÐ$°S|�x*�~m{��y��!y®}!��|��wq$xS}��usuk��~|X�;o��A�e�d¡pëi� � ���½��¡{ë E �
� ­ ki�lq$���~y{� k�mK�usuk$±���ypxdt q$sl��y®}��u°dsuoSk�xS±�|1su|���|M±·�~y{qnx;knxS�&qn���uyp� k�mh}�|MxS}~qns�xdq$y{}~|1su|���|X±Z�~y{qnx�±Mk�xdxdqn�lor|¸qnod�uk�y{xd|X�¿ôöõ
î �dúgí�ò[/ ú���ï~ú,>·ðSú�õrñE
;ï~ò�õ*÷*ú�� «H­ y®}\y{}\k�´T|Mmpmp�Ë�*xSqi´»x@su|M}~°dmp�1�¹suqn� ±·m®kn}u}�y®±�knmÄ±·q$x$�us~q$me¡��Sqns~�~°dxSk��~|Mmp�#� ­ |&}��r|M±·�~s�k
q�����y®}��u°ds~o³k�xS±�|M} ���-, � k�su|&°S}�°³k�m{mp��±�qnxS±�|�x*�~s�ki�u|M�0ki� mpqi´ �¹s~|XÐ$°S|�xS±�yp|X}w´ ­ |�su|Mk$}1� ­ |;}��r|M±·�~s�k#qn�9�w|Mk$}�°Ss~|M��|Mx*�
xdq$y{}~| � �7, � y®} ±·q$xS±·|Mx*�~s�ki�~|X�,ki� ­ y{t ­ |Ms��¹s~|XÐ$°S|�xS±�yp|X}�¡ «H­ °³}\q$xd|&�wkÆ�,} ­ kn�³|&� ­ |�±�qn�w�dm{|��w|�x*��k�su�=}~|�x³}�yp�~y{z�y����� � �PO�M � k�x³� � ­ |�}~|�x³}�yp�~y{z�y���� 	�� �PO�M � }�°³± ­ � ­ ki� A02�(	�� �PO�M � � y®}H}�� k�m{mÁki�»m{qi´��¹s~|XÐ$°S|�xS±�yp|X}¯knxS��A02� � � �4OCM � � y{}H}~�wknmpm
ki� ­ y{t ­ �¹su|MÐ*°d|MxS±·y{|M}M¡�Ê�x#�wq���|�sux;�dsuq�±·|X}~}�±·q$x$�us~q$mU}~��}��u|�� }��Á}~|�xS}~qns�xdq$y{}~|¸´»y{mpmh�¹su|MÐ*°d|Mx$�ump��xdqn��or|�q��Ä�ds�kn±·�~y®±�knm
y{���rqns~�uknxS±·|$¡TÓlqi´T|Mzn|�sX��kn}»´¯|1} ­ k�m{m¶}~|�|!y{x�� ­ |!xd|�Ã��9}�|X±Z�uypq$xK�dsuqnod°S}��~xS|M}u}¯�~qG°dx³}��us~°S±·�~°dsu|M�&°dx³±·|�s~�uknypx*���G�Sm{k$±·|M}
orqn°dxS�S}»qnx¾� ­ |1}~|�x³}�yp�~y{z�y���� �¹°SxS±Z�uypq$xS}�kn}H´¯|�m{m½¡
1l�ö�~|Mx�k\�r|�s~�¹qnsu� k�xS±�|!}��r|M±�y�Ï³±Mki�uypq$xg�¹q$s»s~q$od°S}��»±�qnx*�~suqnm¢y®}»tny{zn|Mx¾k$}»kw´T|Mypt ­ �u|M�&}�|MxS}~y��uypz�yp���g}��r|M±�y�Ïr±�ki�uypq$x:3

A02���	� � �PO�M � 	�� �PO�M � �	� ü �PO�M � � R�ë 
 M �½��¡ ��� �
´ ­ |Ms~|���� ü �7, � k�xS�
��� � �7, � ��|�xSq��~|X}�� ­ |�y{xd�d°��Hk�xS�wq$°��~�d°d�Ä´T|Mypt ­ ��s~|X}��r|M±·�~y{zn|�m{�n�*}�|M|l�hypt$°dsu|l��¡ ��¡hÊË�Äy{}Tkn}u}�°S��|X�� ­ ki�»� ­ |!´T|Mypt ­ ��} ­ kÆzn|�or|�|�x�}u±�knmp|X�¾}~°S± ­ � ­ k��lk\°Sxdy����¾o³q$°dxS�&qnx¾� ­ | Ú Ó9Î¾� k��$|M}»}~|�xS±�|n¡

� ��� ü �-, � � 	 � �7, � � ��� � �7, � ����-�7, � ���7, � 
 �-, � 
 �7�-, �
�hypt$°ds~|1�d¡ � 3��Hð�î +rð�î�í�ú�õdíZôöî½ô ø ôöî$
,	�� �7, � B�ôöî ��ôöõC+rð�î.BÄú�ô�÷)��î��	� ü �-, � ò�õ
� �ið�î +rð�î.BÄú�ô�÷)��î��	� � �-, � �

«H­ | õ��iï6/ òióùôPEXú��GôöõC+rð�î ø ú�ñ�î*��ï!��� �-, � y®}»kn}u}�°S��|X�G�uq o³|Mmpq$xdt��~q�� ­ |1}�|���q��Àxdqnsu�¸orqn°dx³��|M�g�¹°dxS±·�~y{qnxS}? � a�� � ����� I � � �7, ��I �� R ë�� �½��¡ ��ë �
«H­ |1y{xd�d°d�9´¯|�y{t ­ ���	� ü �-, � y®}�°S}~|M�&�uq �~s�k�x³}��¹q$s~�Â� ­ |¸xSqnsu�wknmpy{µ�|X�gy{xd�d°d�u}7���-�7, � �~qw� ­ |¸� ­ ��}~y{±Mk�mKy{xd�d°���}6���7, �da��� ü �-, � ���7�7, � ¡�ÊË�À|n¡ tS¡h� ­ |!� ­ ��}~y{±Mk�mÁy{xd�d°���}�k�su|���|Xkn}~°dsu|M�¾ypx���ypÑr|Ms~|Mx$��°Sxdy���}����	� ü �-, � y{}H°³}�|X�G�uq xdqnsu� k�m{ypµM|7���7, �}~°S± ­ � ­ ki�!���7�-, �Ä­ kÆzn|l|MÐ*°Sk�m³s~|Mm{k��~y{zn|�� kntnxdyp�~°S�d|n¡ «H­ |l� ­ ��}~y{±Mk�m³ypxd�S°��u}Hk�su|»� ­ °³}Tk$}~}~°d�w|M�w�uq¸or|�m{qnxdt1�~q1� ­ |�}�|��

? a � � ��� MM � 
 ü� ü �7, � ���-, � MM �� R ë ��� �½��¡ �n� �
« s~|Xki�~y{xdtw}�|��u}¯q��htn|Mxd|�suy{±9��y®}��u°ds~o³k�xS±�|M}>���-, � y{}»k����usuk$±Z�~y{zn|9o³|X±�kn°S}�|!k��T� ­ |!��|M}~ypt$x¾}��ukntn|�y��»y®}Ts�k�su|�m{�w�³q*}~}~y{odmp|��uq
�dsu|M��y®±Z��|�Ãdkn±Z�ump� ´ ­ ki�»�����³|!qn�h}~|·�u�³q$ypx*�l± ­ knxdtn|X} � �7, � qns���y®}��u°dsuoSk�xS±�|M} � �-, � k�su|�tnqny{xdt��~qwq�±�±�°ds���°dsuy{xdt kn±Z�u°Sk�mqn�r|�s�ki�uypq$xK¡ 1l�h±�qn°ds�}�|$��ypx&�dsuypxS±�yp�Smp|$��� ­ |1±�qnx*�~suqnmr�³|Ms��¹q$s~� knxS±·|�±·q$°dm{�&��|��~|�suy{qns�ki�~|�}~ypt$xdy�Ïr±�k�x*�ump� yp�U� ­ |!kn}u}�°S��|X�
��y®}��u°dsuoSk�xS±�|M}��¹qns9� ­ |���|M}~ypt$x;y®}lxdqn�9|�Ã�k$±Z�ump�&|MÐ*°Sknm¶�uqG� ­ |¸y{xd�d°���|�xS±�qn°dx*�u|�su|M��y{x;�ds�kn±·�~y®±·|n¡�Î�y{xS±·|¸� ­ |�}��r|M±·�~s�k
q��7�;y®}\°³}�°Sknmpm{�,±·q$xS±·|Mx*�~s�ki�~|X�,ki�wm{qi´Â�¹s~|XÐ*°d|�xS±�yp|X}����	� ü �7, � ´»y{m{m»tn|�xS|�s�k�m{mp�=or|¾m®k�sutn|&ki�wmpqi´Â�¹su|MÐ*°d|MxS±·y{|M}wknxS�}~�wknmpmhki� ­ ypt ­ �¹s~|XÐ*°d|�xS±�yp|X}�¡»ÊË�Ä}~|·�~�½�rqny{x*�9± ­ knxdtn|X}H�¹qnsl� ­ |���y�Ñ¢|�su|�x*��qn°��u�d°��u}�k�su|!q����Ss~y{� k�su�gy{���rqns~�uknxS±·|1� ­ |Mx



� � ü �-, �Wa , 
 ü :�y®}1k�su|Mkn}~qnx³k�odm{|\´¯|�y{t ­ �X¡ ÊË���Uq$x¿� ­ | q�� ­ |�s ­ k�xS�Á�À��y®}��u°dsuoSk�xS±�|ws~|���|M±Z�uypq$x=y{}!�wq$s~|wy{���rqns~�uknx*�� ­ |�x � � ü �-, ��a ) � �7, � ´ ­ |�su|�) � �7, � y{}1k��dy{}��~°dsuoSknxS±·|w�wq���|�m�y®}!�wqnsu|Gk��S�ds~q$�dsuy{k��~|n¡GÎ�|M|;ê E�ì��¹qns1k&� ­ qnsuqn°St ­k�x³k�m{��}~y®}Tqn�hy{xd�d°d��´T|Mypt ­ ��}�¡
«H­ |9qn°��u�d°��T´¯|�y{t ­ ����� � �7, � y®}�°S}~|M���uq1�~s�kn�d|�q�Ñ¾� ­ |9s~|Mm{k��~y{zn|�y{�w�³q$s���k�xS±�|�q��¢� ­ |ly{xS��y{z*y®��°Sknm³|Ms~suqns�}Ày{x 
 �-, � knxS��~qw´¯|�y{t ­ � ­ |��¹su|MÐ*°d|MxS±·�¾suknxdtn|�q��h�dsuyp� k�su�Gy{x*�~|�su|M}��M¡
«H­ | xdq$�wypxSknm��r|�s~�¹qnsu�wknxS±·|wq$o���|M±·�~y{zn| y®}�� ­ °S}M�¶t$ypz$|�x=´T|Mypt ­ �~y{xdt&�¹°dxS±Z�uypq$xS} ��� ü �7, � k�xS� ��� � �-, � �¶�uq;��|M}~ypt$xºk}��uk�oSypm{ypµMypxStw±�qnx*�~suqnm{m{|�s�.��7, � }~°S± ­ � ­ k��»� ­ |1±�q$}��H�¹°dxS±Z�uypq$x

� + �<a;I � � � �7, � 	 � �-, � � � ü �7, ��I È �½��¡ �2� �
y®}H��y{xdy{�wypµM|M�Á¡ «H­ °S}

.��7, �Qa y{x��
������� D
	�� I � � � �7, � 	 � �7, � � � ü �7, ��I È �½��¡ � � �

´ ­ |Ms~|�
��;��|�xdqn�~|X}Ä� ­ |1}~|·�»q��Àk�m{m¢}��uknody{mpy{µ�y{xdt ±·q$x$�us~q$mpm{|�s�}ÄknxS�¾ypx�� ��� � ��|�xSq��~|X}T� ­ |!y{x�ÏS�\°d��¡�ÊË�hkw±·q$x$�us~q$mpm{|�sH±�knx
kn± ­ yp|Mzn| I ��� � �7, � 	�� �7, � ��� ü �7, ��I È�� ën�h´T|G}ukÆ�;� ­ ki�1� ­ |g±�mpq*}�|X�¿m{q�qn�,}~��}��u|�� ­ kn}Gõ��[/�ôöõrò�ó +Sú·ïN� ��ï6/wò�õrñ�ú·¡;j
zn|Ms~��±·q$x*z$|�xdy{|�x*��´HkÆ�¸q��r�¹qnsu�¸°Sm{k��~y{xdt�� ­ |lxdqn�wy{xSk�md�r|�s~�¹qnsu� k�xS±�|»�dsuqnodm{|��¬y{}Äo*�\°S}~|�q��¢� ­ |��������»ó �Mñ,���¯ï9�0�·ó{ú�/
� �iï6/�ð�ópòiî½ô �iõ³¡hÊ�x �hy{tn°dsu|���¡ �9yp��y®}�} ­ qi´»x ­ qi´�� ­ |»´¯|�y{t ­ ��}��	� ü �7, � k�xS� ��� � �-, � � kÆ�1or|�y{xS±·m{°S��|»y{x*�~q�� ­ |�±�mpq*}�|X�m{q*q$�&}~��}��u|��éypx��hypt$°dsu|!�d¡pë$¡ «H­ |1k�°Stn�w|�x*�~|X�¾±�mpq*}�|X�gm{q�qn��}���}��~|M� � kÆ� � ­ |�x�o³|!su|��Ss~|X}�|Mx$�u|M�&kn}»kG�����\odmpq�±��
�dsuqnodm{|���¡ «H­ |�÷*ú·õ¢ú·ïuòióùôPEXú��<+rópò�õSî��A�7, � ±·q$x$��k�y{xS}»� ­ |�xdqn�wy{xSk�mh�dm®k�x*� )+�7, � kn}l´T|MmpmÀkn}l´T|Mypt ­ �~y{xdt �¹°dxS±·�~y{qnxS}9�uq
su|��S|X±Z�\xSqn�wypx³k�m¯�³|Ms��¹q$s~� k�x³±·|Gq$o���|M±·�~y{zn|M}M¡ «H­ |gsu|·�¹|�su|�x³±·| � �-, � � kÆ�¿or|&ypxS±�mp°³��|M��ypx � � �-, � qns¸qn� ­ |Ms~´»y®}~| � ­ |su|M}~�³q$xS}�|��uqw}~|·�~�½�rqny{x*��± ­ k�xdt$|M}H� kÆ� or|��¹qnsu��|X��}�|M�Sk�s�ki�u|�m{� o*�G� ­ |!°S}~|!q��h�dsu|·ÏSmp�~|Msu}M¡


������� � .��-, � � )+�7, � � �<��<��
� ü �7, �
�

� �

�� ���-, � �
	./�-, �


� � �7, �


 
 �7�-, � � � �-, �

� �-, � 
 �-, � � �7, �� � � �7, �
� �7�-, � 
 �7�-, �


 �-, �� �7, �

�hypt$°dsu|!�d¡ � 3.=W�C/\ôöõ¢òióD+Sú�ïN� �iï6/ òiõrñ�úX+¢ï9� ��ópú7/�� �9ðn÷�/ ú·õ³îËú��Gñ�ó��Æí�ú��gó����,+@í"
ÆíZî�ú�/ûòiõ��¾ñ��iïZïuúZí +��iõ
��ôöõ*÷w� ��� ��ó��Xñ��+rï,� ��ópú�/+�

«H­ |��usuknxS}��¹|Ms¯�¹°dxS±Z�uypq$x&�¹s~q$� � �-�7, � �uq 
 �-�7, � y®}Htny{zn|Mx¾o��g� ­ | óùôöõ¢ú�òiïQ��ï~ò$ñ·î½ô �iõ¢òió¶î½ï~ò�õdíN� �iï6/ òiî½ô �iõ �"!¶� «�� 3
 � �7, �Qa$#�% �&���-, � 8 .��-, � � � � �7, �Qa(' � üuü �7, � ;)� ü'� �-, � ./�-, � �h:�s*� �,� �-, � .��-, � � 
 ü � �Zü �7, �,+ � � �-, � �½��¡ � � �a � � � �7, � 	 � �7, � � � ü �-, � � � �-, � �½��¡ � � �
0�qi´�� ­ |!q$���~y{� k�mKxSqn�wypx³k�mÁ�r|�s~�¹qnsu�wknxS±·|��dsuqnodm{|�� y{}»q$xd|�q��hÏSxS��y{xdt k ±·q$x*�~suqnm{mp|Ms¯}~°S± ­ � ­ k�� 3

./�-, �Qa ypx��
������� D
	�� I-#.% �&�A�7, � 8 ./�-, � ��I È � �½��¡ �$� �

«H­ |��dsuqnodm{|�� �e��¡ �$� � y®}Gk@}���k�xS�Sk�s��,Ç¾È �ds~q$odm{|�� ´ ­ y®± ­ ±�k�xaor|;}�q$mpz$|M�,´»yp� ­ ´¯|�m{m��Ë��xdqi´»x,�u|M± ­ xSy{Ð*°d|X}��¯}�|M|
Î�|X±Z�~y{qnx;�d¡ �d¡

8:9�/ 0 = BÀ_h`�JgIKJM]�B @ [ @ JDC
j¯�»� ­ y{}»�rqny{x*��´T|�´»y{mpmU±·qnx³}�y®��|�sHq$xdmp�g°dxS}��~su°S±Z�u°ds~|X��±·qn�w�dm{|·Ã¾�³|Ms��u°ds~o³ki�~y{qnx³}Hmpy{�n|�|n¡ tS¡

5 jl�d��yp�~y{zn|!°SxS±·|Ms���k�y{x$��� 321)+�-, �Qa )+�-, � ;31V �-, � ¡



5 Ê�xd�d°����\°dm��uyp�Smpy®±�k��~y{zn|�°dxS±�|�s~�uk�y{x*��� 3 1) �-, �Qa )+�7, � �#:�; 1V��7, � � ¡
5 19°��~�d°d���¸°dmp�~y{�dm{y{±Mki�~y{zn|�°dx³±·|�s~�uknypx*��� 3 1)��-, �Qa �#:k;31V��-, � � )+�-, � ¡
5 Ê�x*z$|�s�}�|�y{xd�d°����\°dm��uyp�Smpy®±�k��~y{zn|�°dxS±�|�s~�uk�y{x*��� 3 1) �-, �Qa )+�7, � �#:�; 1V��7, � � 
 ü ¡
5 Ê�x*z$|�s�}�|�qn°d�~�d°����\°dmp�~y{�dmpy®±�k��~y{zn|�°dxS±�|�s~�uknypx*��� 3 1)��-, �Qa �#:k; 1V��-, � � 
 ü )+�-, � ¡

´ ­ |Ms~| 1V �-, � qnor|���} 3
A0 � 1V �PO�M � � R � �NM � 8 
LM = � �½��¡ � E �

«H­ |9�³|Ms��u°ds~o³ki�~y{qnx 1V��PO�M � y®}�� ­ °S}Hk!�¹°dm{mÁ±·qn�w�dm{|·Ã � ki�us~ypÃ o³q$°dxS��|X�Gq$xdmp�wy{xG� k�t$xdy��u°S��|$¡Àv9}�°³k�m{mp����´¯q\��y®k�t$qnxSknm
´¯|�y{t ­ �~y{xdtw� ki�~suy®±·|M} � C ü �7, � knxS��� C � �-, � k�su|�ypx*�us~q���°S±�|M�&}�°³± ­ � ­ ki�

1V��-, �Qa � C � �7, � V �-, � � C ü �-, � �½��¡ ��� �
k�x³��A0 �hV � �4OCM � R
ën� 
 M�¡�ÊË��k�x��¾}��~su°S±Z�u°ds�k�mÁy{x��¹qnsu� ki�~y{qnx�qn� 1V �7, � y{}�kÆziknypm®k�odm{|n��|$¡ t³¡Äqn�h� ­ |!su|�m®ki�~y{zn|!� kntnxdyp�~°S�d|
q��¯� ­ |Gypx³��ypz�y®��°SknmÄ|�m{|��w|Mx$��}�� � C ü �-, � knxS� � C � �-, � } ­ qn°dm®�@o³|¾± ­ q$}~|�x@ypxºq$su�d|�s��~q�su|��³|M±Z�!� ­ y®}¸kn}!k$��|MÐ*°Sk��~|Mmp�qns\xdqnxd�Ë±�qnxS}~|�suziki�~y{zn|Mmp�@kn}¸�³q*}~}~ypoSmp|$��|n¡ tS¡¿}~°S± ­ � ­ ki�wk�m{mT|Mmp|M�w|�x*�u}\ypxTV �7, � kns~|Gqn�»� ­ |�}uk��w|G� k�t$xdy��u°S��|$��}�|M|
��Ãdkn���Smp|w��¡{ën¡¸Ólqi´T|Mzn|�sX�³� ­ y®}�y{}�xdqn��x³ki�~°Ssuknmpm{���³|Ms��¹q$s~�w|X��°S}~ypxdt&°dxS}��~su°S±·�~°dsu|M�#�³|Ms��u°ds~o³ki�~y{qnx³}�¡1ÊË�¯}��us~°S±·�~°ds�k�m
y{x��¹qnsu� ki�~y{qnxgq�� 1V �-, � y®}¯kÆziknypm®k�odm{|lyp�Hy{}¯�¸°³± ­ �wqnsu|lxSk��~°ds�k�m³�~q�°S}~|l� ­ |�}��us~°S±·�~°dsu|M�¾}�y{xdt$°dm{knsÄzik�m{°d|�k��d�Ss~q*kn± ­ kn}
qn°d�~m{ypxd|X�&ypx;Î�|X±Z�~y{qnx �d¡
��� ] > � [^L 8 9-;�� IKJ�Vi_H�nJM_UViL*b��¾N��nL*VÆJM] @ N¢JDC�� @ J��	�¶_h[^[¯clL*VÆJM_UV Bh]dJ @�= N�
�[ = �
�o( ��í�íZðD/wúTî �dò�îÁò�õ\ð�õ¢ñ�ú·ïZî�òiôöõ��
î$
gòiõrò�ó�
ÆíZô®í6�dòií�ïuúZíZð�óùî�ú�� ôöõ¿ò�õ@ò �0�iôöî½ô ø ú�ð�õ¢ñ�ú·ïZî�òiôöõ³î	
F/ ���$ú·ó 1)+�-, �.a )+�7, � ; 1V �7, � B�ôöî �

1V��-, �Qa .
ëU;�� , � ëM�E� üuü � ü��� � ë�� �Zü � �,��� �½��¡ �n� �

B �dú�ï~ú9�7K4K4) Y 5  �7K4K� R�ë �U= �iî½ô^ñuú1î��SòiîTî���ô®í!ñ��iïZïuúZí +��iõ
�ií!î*�Gú�ò$ñ,�#ú·ópú7/ ú·õ³î �9��î �dúd+rópò�õSîÄî½ï~ò�õdíN�·ú·ï@��ð�õ¢ñ·î½ô �iõ ��ú�ôöõ*÷
ñ��iõ���õrú��#î*�@ò �iô®í�ñ&ôöõ0î �dú8= 
�>·ð�ô®íZî.+rópò�õrú�ò�î!ú�ò$ñ,� ��ï~ú,>�ðSú·õ¢ñ 
AM � ) î�ô®íGî ��ð�í¾ò;íZîeïZðSñ�îeð�ïuú,� �nú·í�ñ·ïZô +¢îeô ��õ �t�Gî �dú
ð�õrñ�ú�ïZîËò�ôöõSî$
 � � ôöõrñ�ú A02��êpëM�wë��u� � ë9ë�ì �Qa ëM� � � � BÄú �Sò ø ú1î �dò�î

A0 � 1V �PO�M � � R ëM� � � � .
ëU;���OCM �½��¡ �dë �

� ú¯õ
�[B*/\ð�íZî¢ôöõSî½ï9���iðSñ�úHBÄú�ô�÷���îeôöõ�÷�/wò�îeïZô^ñ�ú·í�íZðSñ,�¸î �dò�îÁî��SúTí·ñ�ò�ópú���ð�õrñ�ú·ïZî�òiôöõ³î	
6�·ó��Xñ,�]V �-, � í·ò�îeô®íN��
 A0 �hV �7, � � R ë �
�¬íZô-/X+rópúwñ��?�iô^ñ�ú B ��ð�ó�� ��ú

� C ü �7, �Qa ëM� � � � .
ëU;�� , �7: � 8 � C � �7, �Qa : � �½��¡ �$� �

���dú�õ#î �dú�ñ��iïZï~ú·í +?��õ
�iôöõ�÷FV �7, � B ��ð�ó�� ��ú
V �-, �.a ë

ëM� � � �
� ëM�L� ü~ü � ü��� � ë � �Zü � �,����� � � üuü � � ë�� ü'�� � �Së�� �Zü � � ë�� �9��� � �½��¡ � � �

��í�íZðD/�ôöõ*÷�òiõ@ð�õdíZî½ïZðSñ·î½ð�ï~ú��wð�õrñ�ú�ïZîËò�ôöõSî$
 �nú·í�ñ·ïZô +¢îeô ��õ3BÄúGB�ôöóöó�ò,+�+¢ï9�E�$ô-/ òiî�ú�� � ����� � B�ôöî �@òX��ð�óöó�ñ��[/X+rópú,� ��ó��Mñ,� �
����ô®íXB�ôöóöó 5;���[BÄú ø ú�ï,5 �uú�ò¸ï~òiî �dú�ï9ñ��iõSí·ú�ï ø òiî½ô ø ú!ò,+�+rï,�E�$ô-/wò�îeô ��õ�íZôöõrñ�ú9î��Sú»íZôPEXú �9��î �dú ��ô !lú·ïuú·õ³î�ú�ópú7/wú�õSîeí»ôöõFV �7, �
òiïuú ��ô !lú·ïuú·õ³îTð�+=îeôöóöóUòX�·ònñ�î*��ï#"�$%$ � ) ��BÄú1ôöõSí�î�ú�ò �¾ñ,�����ií·ú

� C ü �-, �Qa : � 8 � C � �-, �.a ë � ë .
ëU;�� , � ëM�B�

� ë � �½��¡ � � �
���dú�õ#î �dú�ñ��iïZï~ú·í +?��õ
�iôöõ�÷FV �7, � B ��ð�ó�� ��ú

V �-, �.a ë
ë � ë

� � üuü � � ë � ü��� � ë�� ��ü � �,� � �½��¡ � � �
òiõ��pBÄúC�Sò ø ú�ï~ú��iðSñ�ú��Gî �dú\ï~ú�ópòiî½ô ø ú /wòM÷�õ³ôöîeð��$ú¸î �&"�$ �('U�iõSí·ú,>�ðSú·õ³îeó 
¾òX��ð�óöóÀñ��[/X+rópú,� ��ó��Mñ,��ò�+ +rï9���$ô-/wò�îeô ��õ0B�ôöóöó
��ú1ó{úZí�í¸ñ��iõdí�ú�ï ø ò�îeô ø ú �

ÊË�³xSqly{x��¹qnsu� ki�~y{qnx\q��d� ­ |»}��us~°³±Z�~°Ss~|Tq��d� ­ |H�³|Ms��u°ds~o³ki�~y{qnx 1V��-, � y®}ÀkÆzik�y{m{knodmp|$� � C ü �-, �Qa :�knxS��� C � �7, �Qa	) C �-, � � :´»yp� ­  ) C �PO�M �  a*� �NM � qns»z�y{}uki�Ëzn|Msu}uk1´¯qn°Sm{�¾o³|1k�xSk��~°ds�k�mK± ­ qny®±·|n¡



��������� �
	 Õ���
 ¨�������¨���� �
	 ÕÆØ § Õ�

0�qi´�� ­ |�±·|�m{|�oSsuk��~|M� � /wò�óöó@��òiôöõ ���dú��iïuú�/��d}�|M|l|$¡ t³¡rêpëM�ÆìË��´»ypm{m¢o³|�y{x$�us~q���°³±·|M�gk�xS�Gkn�d�dm{yp|X�Gy{xg±·q$xdxd|X±Z�~y{qnxg´»y�� ­
� ­ |lk�orqizn|H°dxS±�|�s~�uknypx*���\}��~su°S±·�~°dsu|M}M¡À�Tq$xS}�y®��|Ms�� ­ |9±·m{q$}~|M��mpq�q$�w}~��}��u|��¬ypxG�hy{tn°dsu|l��¡{ë�k�xS��m{|·�U^+�7, �Qa )+�7, � .��7, �
or|1k�}uÐ*°Sk�su|9�~s�k�xS}��¹|�sH�¹°dx³±Z�~y{qnx�� ki�us~ypÃÁ¡
O��hL = ViL > 8:9�/ � I > ]d[e[  ] @ NPO��UL = ViL > ( ��í�íZðD/ ú�î��SòiîX^+�7, � ô®í¾íZî�ò ��ópú � ���dú�õ(î �dú;ñ�ó��ií·ú��,ó����,+�í"
ÆíZîËú7/ ô®í
íZîËò0�·ó{ú1ô �!î �dú1í +dú�ñ�îeïuòióKï~ò0�iôöð�í % �#^+�PO�M � � � ë�5 
LM �

� § Ø�Ø��@Ø�� �
	 ÕÆØ § Õ�
 ��������� Ö © Ø ��¦�§Æ¨rÙ���©*¦�� Ø �! jl}u}~°d�w|¸� ­ ki��� ­ |�}~�³|X±Z�usuknmhs�kn�dyp°S}9% �#^+�PO�M � � � ë$��
LM�knxS�� ­ ki�g� ­ |=±·m{q$}~|M��m{q*q$��}~��}��~|M� y{}¾°dxS}��uknodmp|$¡¬jl�d�dm{�*y{xdt «H­ |�q$s~|M� �d¡pë#ypxS}��uknody{mpyp����yp�w�dm{yp|X}¾� ­ k��g� ­ |¿� k���q��
��|�� �#:W;g^+�-, � � |�xS±�yps�±·m{|M}H� ­ |1q$s~y{tny{x�kn}6,!�~s�kÆzn|�s�}~|M}T� ­ |	0���Ð*°dy®}��]?é±�qnx*�~q$°dsX¡T�¯|M±Mk�°S}~|�� ­ | 0l��Ð$°Sy{}��9±·q$x*�~qn°Ss�y{}
±·m{q$}~|M�&}~q�y®}¯� ­ |!�wkn��q��h�d|·� �#:k;_^+�-, � � ¡ «H­ |Mx¾� ­ |�su|�|·Ã�y®}���}»k�x#" )ºê � 8 ë�ì¶k�xS�&k\�¹s~|XÐ$°S|�xS±��8M
$�}~°S± ­ � ­ ki�

��|·� �#:k;%",^+�PO�M $ � �.a � y½¡ |$¡À� ­ |!� kn�&t$q�|M}¯� ­ s~q$°dt ­ � ­ |!q$s~y{tny{x �½��¡ � � �
& c K IeK �#:�;'",^+�PO�M $ � �Qa � �½��¡ �*� �
& ëU;'"6ILK �h^+�PO�M $ � �.a � �¹q$s�}�q$��|WS �½��¡ � E �
& I K �h^+�4O�M $ � �Qa s ë" �¹q$s�}�q$��|WS �½��¡ �n� �
(  I K � ^+�PO�M $ � �  = ë �¹q$s�}�q$��|WS �½��¡ �$� �

´ ­ y®± ­ y{}»kw±·q$x*�~s�kn��y®±Z�uypq$x¾}~ypxS±�|!´T|!k$}~}~°d�w|M�g� ­ k���%?�h^+�PO�M � � � ën� 
 M�¡
«H­ |Mqnsu|��Ì��¡ �l}��uk��~|X}¶� ­ ki�À�¹q$sÀknx\q$�³|Mx��Ëmpq�qn�\}���k�odm{|¯}~��}��u|����nk�}�°dÒ ±�yp|Mx*��±�qnxS�dy��uypq$x1�¹qns�±�mpq*}�|X�1m{q*q$�\}��uknodypm{yp���!y{}h�uq
�n|M|���� ­ |�mpq�q$� �~t$knypx ���w|Mk$}�°Ss~|X�¸o��,% �#^+�4O�M � � m{|M}u}À� ­ k�xw°dxdyp���n¡��Sqns~�~°dxSk��~|Mmp�¸� ­ y®}�y®}�qnxSmp��k!}�°�ÒG±�yp|Mx$�¯±·qnx³��y��uypq$x
�¹qns�}���k�ody{m{y����$¡ 1l� ­ |�su´»y{}~| � ­ |g°S}~°Sk�mT�³|Ms��¹q$s~� knxS±·|Gsu|MÐ*°dy{su|��w|�x*�¸qn� ­ ypt ­ ±·q$x*�~suqnm{mp|Ms1t$knypx=�¹q$s¸m{qi´¬�¹su|MÐ*°d|MxS±·y{|M}
±·q$°dm®�¿xSq��1or|gkn± ­ y{|�z$|M�Á¡ «H­ |�q$s~|M�Í��¡ �&� ­ °S}!�Ss~qiz�y®��|M}�q$xdmp�@k�}�°dÒ ±�yp|Mx*�M�U� ­ k��1y{}1k��rq��u|�x*�~y®k�m{m{�¿±·q$xS}~|�suzÆk��~y{zn|$�
±·q$xS��yp�~y{qnx¾�¹qns�}��uknodypm{yp���n¡
«H­ |¸Î�� knmpmqu�k�y{x «H­ |�qnsu|��é´»ypm{mKxdqi´ or|1°S}~|M�¾�~qgk$}~}~|M}u}T� ­ |\±·m{q$}~|M�&mpq�q$��}��uknody{mpyp���g°dx³��|�s�°SxS}��us~°³±Z�~°Ss~|X��xdqnsu���
orqn°dxS�d|M�¾�³|Ms��u°ds~o³ki�~y{qnx³}Hmpy{�n|��e�d¡ � E � ¡ «H­ y®}»k��S�dmpy®±�k��~y{qnx¾y{}»±�m{k$}~}~y{±9y{x¾Ç¾È ±·q$x$�us~q$mr� ­ |Mqnsu�n¡�j��^k��wqn°S}»knxS�Gqn�ö�~|Mx
Ð*°dq��u|M�¾�Sk��r|�slqnx¾� ­ y®}»y®}!ê�ë$ëZì½¡ !¶|·��°S}�|n¡ tS¡�kn}u}�°S��|!knx&k$�d��yp�~y{zn|!�r|�s~�~°dsuoSki�uypq$x:3

1)+�-, �.a )+�-, � ; � C � �-, � V �7, � � C ü �7, � �½��¡ �Së �
´ ­ |Ms~|1A02� V �PO�M � � R�ë$¡ «H­ y{}�±�knx�o³|\s~|M�dsu|M}~|�x*�~|X�¾y{x;odm{q�±��*�Ë��y®k�t$sukn�Â�¹qnsu�Ükn}�y{x#�hy{tn°dsu|¸��¡ �S¡ !¶|·�J^+�7, � ��|Mxdq��u|
� ­ |¾�usuknxS}��¹|�sw� ki�~suypÃ;�~}~|�|�x"�;o��gV¾�T}~|�|�k�m®}�q=�hypt$°dsu|��d¡ �³¡�ÊË� y{}�|Xkn}~ypm{�,}�|M|�x�� ­ k��8^+�7, �Aa � C ü �7, � .��7, � �#:8;
)+�-, � .��-, � � 
 ü � C � �-, �.a � C ü �-, � � �7, � � C � �7, � ¡�Å¿|�� ­ |�x ­ kÆz$|�� ­ |��¹q$mpm{qi´»ypxSt¸� ­ |�q$s~|M�&¡

���<��<� � .��7, � )+�7, �

V � )+* @-,/.10
������� �
 s �

^+�-, �

V

	
�

� �� �7, � � �-, � ) �-, �� �7, �� �-, �
)+* �2,/.10

�
��
�

�hypt$°dsu|\��¡ � 3#'hó �Æí�ú��&ó����,+,í"
Æí�î�ú7/ B�ôöî �@ò �0�iôöî½ô ø ú�+dú�ïZîeð�ïE��ò�îeô ��õ?�k^+�-, �]a � C ü �-, � ./�-, � �h:W;/)+�7, � .��7, � � 
 ü � C � �7, ��nú�õ
��îËú·í!î��Sú1î½ï~ò�õdíN�·ú·ïQ��ð�õ¢ñ·î½ô �iõ43^í�ú�ú�õ65 � 
 î �dú]+dú�ïZî½ð�ïE�uò�îeô ��õrV��

O��hL = ViL > 8:987'� 0 = BÀ_U`MJGIÁJX]�B @ [ @ J Co( ��íuíZðD/ ú�î��Sòiî�î �dú1ôöõSî�ú·ïuñ,��õSõ¢úuñ�î½ô �iõ8^+�-, � ô®í9í�î�ò ��ópú\òiõ
��î �dò�î�î �dúU+Sú·ïZî½ð�ï"�
��òiî½ô �iõ3V �-, � ô®í �t�wíZðSñ,�0ò�� ��ï6/Dî �dò�î�î��Sú�+Sú·ïZî½ð�ïE��ú��#ñ�ó��Æí�ú��;ó ���,+�í"
ÆíZî�ú�/Dô®í íZîËò0�·ópúgô �¾ò�õ
� �iõSó 
;ô � î �dú /wò,+ �t�
��|�� �#:ks ^+�-, � V �7, � � òÆí�, î½ï~ò ø ú�ï�í·ú·í9î �dúd?Éñ���õSî �ið�ïC� �XúZí�õ
�iî¯ú·õ¢ñ·ôöï~ñ�ópú1î��Sú �iïZô�÷nôöõ?� ���dú�õ;î �dú1ñ�ó��Æí�ú��wó�����+¿í�
ÆíZî�ú�/



ôöõ � ô�÷nð�ï~ú � � � ô®í\íZî�ò ��ópú2� ��ïGòióöó +Sú·ïZî½ð�ïE��òiî½ô �iõdí�V �-, � B�ôöî ��A02�hV �4OCM � � RÛë�ô � òiõ�� �iõ³ó�
�ô ���iõ¢ú��9��î �dú2� ��óöó��[B�ôöõ�÷
î ��ï~ú�ú�ú�>�ð�ô ø òiópú�õSî»ñ��iõ
��ôöîeô ��õdí\ò�ï~ú!í�ò�îeô®íN�Tú����

�d|·� �h:�s ^+�PO�M � V �4OCM � �7�a � 
LM]5�
 V �4OCM ��� A02�hV �4OCM � � R ë �½��¡ �*� �
& %?�h^+�PO�M � V �PO�M � � � ë 
LM]5�
 V �4OCM ��� A02�hV �4OCM � � R ë �½��¡ �0� �
& A0 �#^+�4OCM � � � ë 
LM �½��¡ � � �
& I ^+�-, �<I È � ë �½��¡ � � �

� § Ø�Ø��@Ø�� �
	 ÕÆØ § Õ�
 ����� j9}~}~°d�w| � ­ ki�1� ­ |�su| |·Ã�y®}��\k��r|�s~�~°Ss~oSk��~y{qnx�V $ �-, � }~°S± ­ � ­ k�� A0 �hV $ �PO�M � � RéëGknxS�
� ­ ki�1� ­ |g±·m{q$}~|M�=m{q�qn�º}~��}��~|M�Íy®}1°SxS}���k�odm{|n¡ «H­ |Mxº� ­ |g�wkn�ºq��»��|·� �#:psg^+�-, � V �7, � � |MxS±·y{s�±·m{|M}�� ­ |gq$s~y{tny{x@k$} ,
�~s�kÆzn|Msu}~|M}r� ­ | 0���Ð*°dy{}�� ? ±·qnx*�uqn°dsX¡¶�¯|M±Mk�°S}~|�� ­ | 0l��Ð*°dy®}��h±·q$x*�~qn°SsKy{}h±·m{q$}~|M�!}~qly®}¶� ­ |T�wkn�1q��S�d|·� �h: s�^+�-, � V �-, � � ¡
�Tqnx³}�|XÐ$°S|�x*�~m{� � ­ |�su|�|�Ã�y{}��u}»knx "�)=ê � 8 ë·ì¶knxS�¾k\�¹su|MÐ*°d|MxS±·�8M
$!}�°S± ­ � ­ ki�

��|�� �h:�s ^+�PO�M $ � "6V $ �PO�M $ � �.a � � �½��¡ � � �
Î�y{xS±·|

A02� ",V $ �PO�M $ � �Qa " A02�hV $ �PO�M $ � � R�ë �½��¡ ��� �
"6V $ �7, � y{}r��°S}��Tknxdq�� ­ |�s��r|�s~�~°dsuoSk��~y{qnx\�¹s~q$�¼� ­ |�}�|���q��¢�³q*}~}~ypoSmp|»�r|�s~�~°dsuoSk��~y{qnxS}M¡ «H­ °S}À� ­ |�±·m{q$}~|M�\m{q*q$� }���}��~|��¬y{}
}��uk�oSmp|�y���k�x³�GqnxSmp�Gyp� �½��¡ �*� � y®}»}~k��~y®}�Ï³|M�Á¡ «H­ |!}~°�ÒG±·y{|�xS±�� q�� �½��¡ �0� � �¹q$mpm{qi´�}H��ypsu|M±·�~m{�w�¹s~q$� «H­ |Mqnsu|�� ��¡ �d¡�Î�y{xS±·|

% �#^+�PO�M � V �4O�M � � R A0 �#^+�4OCM � V �PO�M � � R A0 �#^+�4O�M � � A0 �hV �PO�M � � R;A0 �h^+�PO�M � � R I ^+�7, ��I È �½��¡ � E �
orq�� ­ �½��¡ � � � knxS� �½��¡ � � � kns~|!}~°�ÒG±·y{|�x*��±·q$xS��yp�~y{qnxS}H�¹q$s�±·m{q$}~|M�¾mpq�q$�&}��uknodypm{yp���n¡
« q¾�dsuqizn|\xd|M±�|M}u}�yp����q�� �e�d¡ � � � kn}u}�°d�w|\� ­ k��!y{}�k V $ �7, � �¹q$s�´ ­ y{± ­ A02�hV $ �PO�M � � RÛë�knxS�¿kg�¹su|MÐ*°d|�x³±·� M
$�}~°S± ­
� ­ ki��% �#^+�PO�M
$ � V $ �PO�M
$ � �Qa ën¡ «H­ |�x

 ILK �#^+�PO�M $ � V $ �PO�M $ � �  a ë �¹q$s�}�q$��|�S �½��¡ �$� �
& I K �#^+�4O�M $ � V $ �4OCM $ � �Qal
��
	 �¹q$s�}�q$��|�S �½��¡ ��� �
& IeK �#^+�4O�M $ �t
 
 �
	�V $ �PO�M $ � �Qa ;\ë �¹q$s�}�q$��|�S �½��¡ ��ë �
& IeK �#^+�4O�M $ � 1V $ �4OCM $ � �Qa ;\ë �¹q$s�}�q$��|�S �½��¡ �n� �

´ ­ |Ms~| 1V $ �7, � y{}h��°³}��lknxdq�� ­ |�s»�r|�s~�~°dsuoSk��~y{qnx¾�¹s~q$�Â� ­ |1}~|·�lknxS�#%?�h^+�PO�M
$ � 1V $ �4O�M
$ � �.a ë$¡ «H­ |�su|·�¹q$s~|
��|·� �#:<s0^+�4OCM $ � 1V $ �PO�M $ � �Qa � �½��¡ �2� �

k�x³�G� ­ |!xd|M±�|M}u}�yp���Gqn� �½��¡ �0� �T­ k$}Ho³|M|�x�} ­ qi´»xK¡
« q1�dsuqizn|»xd|X±·|M}u}~y�����q�� �½��¡ � � � ´T|�´»y{m{mr} ­ qi´a� ­ k��Ä� ­ |�su|l|�Ã�y®}��u}Äk1�³|Ms��u°ds~o³ki�~y{qnxAV $ �-, � �¹qnsÄ´ ­ y{± ­ A02� V $ �4O�M � � R ë
}~°S± ­ � ­ k��T��|·� �#:UsA^+�4OCM
$ � V $ �PO�M
$ � �.a �!y��!A02�h^+�PO�M
$ � �.a ën¡ « q1��q1}~qS�$mp|���� a �dy{kntD\$ë 8 � 8 �<��� 8 � ` knxS���³|Ms��¹q$s~�kw}�y{xdt$°dm{kns»zik�m{°d|!��|M±�qn�w�³q*}�yp�~y{qnx&q��@^+�PO�M
$ � 3 ^+�4OCM $ �Qa
� ��� 5 �½��¡ � � �
´ ­ |Ms~| � knxS� � kns~|�°dxdyp�ukns~��� ki�us~y®±·|X}�¡�!K|���V $ �PO�M
$ �ka � � � 5¸¡ Î�y{xS±·| � k�xS� � k�su|\°dxSy���k�su�
A02�hV $ �ka ën¡
Å@|�� ­ |Mx ­ kÆzn|�� ­ k��
�d|·� �h:�s ^+�PO�M $ � V $ �4O�M $ � �Qa �d|·� �h:�s � ��� 5 � � � 5 �Qa ��|·� �#:<s � � � � 5 �Qa

��|·� ' � �h:Ws � � ��� 5 + a ��|·� � ��� ��|·� �#:Ws � � � �d|·� � � 5 �Qa �d|·� �h:�s � � �Qa � �½��¡ � � �
}~ypxS±�|¯� ­ |HÏSs�}��Àsuqi´�knxS�\±�qnm{°d�wx\y{xF:@s � �¬k�su|Hµ�|�suqS¡UÊ�x¸�^k$±Z�X��� ­ |�su|¯|�Ã�y{}��u}Àk�x�y{x�ÏSxdyp�~|»x�°d�\o³|Ms�q��³�r|�s~�~°Ss~oSk��~y{qnxS}
�¹qns¯´ ­ y®± ­ �e�d¡ � � � y®}Ä�¹°dm�Ï³mpm{|M�¾}�y{xS±·|9´T|9� kÆ��± ­ q�q*}�|�� a ��y®k�tD\*ë 8 0 � 8 �<�<� 8 0 J ` ´ ­ |�su|90LK@R ë»�¹qnsHS a � 8 ���<� 8 3¢¡
«H­ |�k�orqizn|»�dsuq�q��Ky®}Ä��°d|l�~q�!K|·� ­ qn� kn�*yhê�ëÆ�XìË¡ «H­ |�qnsu|��Â��¡ �¸}��uk��~|M}Ä� ­ ki�Typ� I ^+�7, �<I È � ën�$� ­ |Ms~|�y®}Txdq1�r|�s~�~°dsuoSki��~y{qnxAV �7, � �BA0 � V �4O�M � � R�ë � ´ ­ y®± ­ � k��n|X}���|�� �#:HsA^+�7, � V �-, � � |�xS±�yps�±·m{|H� ­ |lqnsuypt$ypx kn} ,H�~s�kÆzn|Msu}~|M}U� ­ |60���Ð*°dy®}��.?
±·q$x*�~qn°SsM¡ 0�q��uy{±�|H� ­ k���´T|¸òií�í�ðD/ ú��T� ­ k���� ­ |�k�oS}~|�xS±�|Hq��¢|�xS±�yps�±·m{|��w|�x*��}�y{}�xd|M±�|M}u}~kns~�1knxS�w}�°�ÒG±�yp|Mx$���uq!� k�y{x$��k�y{x



}��uk�oSypm{y����$¡ «H­ y{}�y®}h� ­ |�±�kn}~|n���¹qns�|·Ãdkn���Smp|$�n´ ­ |Mx�knmpmd�r|�s~�~°Ss~oSk��~y{qnxS}QV �7, � kns~|»}��uknodmp|Hq$s�´ ­ |�x 1)+�-, � knxS��)+�-, �h­ kn}
� ­ |\}uk��w|1x�°d�¸or|�s�q���°dx³}���k�odm{| �^s~y{t ­ � ­ knm����Sm{knxd| � �³q$mp|X}�¡ 19xS|1q���� ­ |M}~|\k$}~}~°d�w���~y{qnx³}lk�su|1}��uk�x³�dk�s���ypx#s~q$od°S}��
±·q$x*�~suqnm½¡
0�qn�~y®±·|¾� ­ k��w� ­ | � �½xdq$s~� ±�qnxS}��~s�k�y{x*� �e�d¡ � � � ypx «H­ |Mqnsu|�� ��¡ �¿y®}&õ
��îH±�qnxS}~|�suziki�uypz$|¾}~ypxS±�|¾´¯| ­ kÆzn|¾o³q$°dxS��|X�
� ­ |G°dxS±�|�s~�uk�y{x*���#y{x@�~|�su� }1qn�T� ­ |g}~�³|X±Z�~s�k�mÄxdqnsu� �^�wk�Ã�yp�\°d�D}~y{xdtn°dm®k�s!ziknmp°d| � ¡ «H­ °S}!yp� I ^+�-, �<I È = ëw� ­ |�su|
|·Ã�y®}���}\k#�³|Ms��u°dsuoSki�uypq$xgV $ �7, � �¹q$s\´ ­ y®± ­ A02� V $ �4O�M � � RÉëg� ­ ki��´»ypm{m»��|M}��uknody{mpy{µ�|¾� ­ |�±·m{q$}~|M�=m{q�qn�a}���}��~|���¡@ÊË�
� ­ |�°SxS±·|Ms���k�y{x$����y®}��~y{t ­ �ump�;su|��Ss~|X}�|Mx$�u|M��o��*V �7, � �K� ­ |�x¿� ­ | }~ypxStn°dm®k�s�zik�m{°d|wo³q$°dxS�¿qnx ^+�PO�M � y{}�� ­ °³}!kg�uypt ­ �
suqnod°S}��~xS|M}u}Ho³q$°dxS�Á¡
0�qi´�mp|���°S}hs~|��~°dsux¸�uq�� ­ |»kn�S��y��uypz$|�m{�!�³|Ms��u°dsuo³|X��±�mpq*}�|X�1m{q�qn�\}~��}��u|��¼y{xw�Uy{tn°Ss~|»��¡ �S¡h�dsuqn� «H­ |Mqnsu|��Ì�d¡ �³�is~q$od°S}��
}��uk�oSypm{y����gq��h� ­ |1±�mpq*}�|X�gm{q�qn��}���}��~|�� y{}H� ­ °S}Hqno���k�y{xd|M�&yp�ÀknxS�¾qnxdm{�Gyp�

A02�h^+�PO�M � � � ë 
 M �½��¡ � � �
& A0�� � C ü �PO�M � ./�PO�M � �h:J;�)+�PO�M � ./�PO�M � ��
 ü � C � �4OCM ��� � ë 
 M �½��¡ �$� �
& A0�� � C ü �4O�M � � �PO�M � � C �PO�M � � � ë 
 M �½��¡ � E �

jl}!�¹qns!kn�d�dy��uypz$| °dxS±·|Ms���k�y{x*���n�K´¯|w�wkÆ�;±�qn�w�d°��u|G}�y{xdt$°dm{kns�zÆknmp°S|�orqn°SxS�d}�� ­ ki�1|MxS}�°Ss~|wsuqnod°S}��1}���k�ody{m{y����;°SxS��|�s
q�� ­ |�s&�r|�s~�~°dsuoSki�uypq$x(�wq���|�m®}�¡ Ê�x « k�odm{|@�d¡pë¿s~|X}�°Sm���}gk�su|#t$ypz$|�x��¹q$sg� ­ |¿°SxS±·|Ms���k�y{x$����}��~su°S±Z�u°ds~|X}gy{x*�~suq���°S±·|X�
�dsu|�z�y{qn°S}~mp�$¡

� |Ms��u°dsuoSki�uypq$x Î*�uknody{mpyp���g��|M�wknxS� 0lqnsu� orqn°dxS�
j9�d��yp�~y{zn|!°dx³±·|�s~�uknypx*��� �Tqnx*�~suqnmÁ}~|�xS}~yp�~y{z*yp���g}~� k�m{m I � C ü �-, � � �7, � � C � �-, ��I È � ëÊ�xS�d°��l�\°dm��uyp�Smpy®±�k��~y{zn|�°dxS±�|�s~�uk�y{x*��� �Tqn�w�K¡�}~|�xS}~yp�~y{z*yp��� �^ypxd�S°�� � }~� k�m{m I � C ü �-, � � K �-, � � C � �7, ��I�È � ë19°d�~�d°��9�¸°dmp�~y{�dm{y{±Mki�~y{zn|�°dx³±·|�s~�uknypx*��� �Tqn�w�K¡�}~|�xS}~yp�~y{z*yp��� �^qn°��u�d°�� � }~� k�m{m I � C ü �-, � � � �7, � � C � �-, ��I È � ëÊ�x�z$|�s�}�|�ypxS�d°��l�\°dm��X¡�°dxS±�|�s~�uk�y{x*��� Ê�xd�d°��l}~|�x³}�yp�~y{z�y����g}~� k�m{m I � C ü �-, � 	 K �-, � � C � �-, �<I È � ëÊ�x�z$|�s�}�|�qn°��u�d°��l�\°dmp�M¡�°dxS±�|�s~�uknypx*��� 19°��~�S°��l}�|MxS}~y��uypz�yp���g}�� knmpm I � C ü �-, � 	 � �-, � � C � �-, �<IMÈ � ë

« knodm{|!�d¡pë 3 � ô !lú�ï~ú�õSîTð�õrñ�ú·ïZî�òiôöõ³î	
 �$úZí�ñ�ïZô +rî½ô �iõSí\òiõ
�Gî��Sú·ôöï¸ôöõ��¯ðSú·õ¢ñ�úW�iõ¿î��Sú!í�ú�õdíZôöî½ô ø ôöî$
2��ð�õrñ�îeô ��õdí4�
«H­ |»suqnod°³}���}��uk�oSypm{y����¸qno���|X±Z�~y{zn|»y®}h� ­ °S}M�nt$ypz$|�x�|n¡ tS¡Àk�xwkn�d�dy��uypz$|»°dxS±·|Ms���k�y{x*���¸}��r|M±�y�Ïr±�ki�uypq$x � C � �7, � V �-, � � C ü �-, � ��~q ��|X}�y{tnx�k�xdq$��y{xSknmpm{�g}��uk�oSypm{ypµMypxStw±�qnx*�~suqnm{m{|�s�.��7, � }~°S± ­ � ­ k��»� ­ |1±�q$}��H�¹°dxS±Z�uypq$x

� C a;I � C ü �-, � � �7, � � C � �-, �<I È �½��¡ ��� �
y®}H��y{xdy{�wypµM|M�Á¡ «H­ °S}

.��7, �Qa ypxd�
������� D
	 � I � C ü �-, � � �-, � � C � �7, �<I È �½��¡ �n� �

´ ­ |Ms~|�
 � ��|�xdqn�~|X}»� ­ |¸}�|��9qn��knmpmUxdqn�wy{xSk�m{m{�&}��uknodypm{y{µ�y{xdtg±·q$x*�~suqnm{mp|Msu}M¡ÄÊË�ÄkG±�qnx*�~suqnm{m{|�sl±Mk�x�kn± ­ y{|�z$| � C � ë$�S´¯|}ukÆ�g� ­ ki�9� ­ |�±·m{q$}~|M��m{q*q$�#}~��}��~|M�éy®}\ï9� ��ð�íZîeó�
gíZîËò0�·ópú�¡ 0lq��uy{±�|1� ­ |�x ­ qi´�� ­ |\}��~su°S±·�~°dsu|¸qn�h� ­ |�s~q$od°S}��9}���k�ody{m{y����
�dsuqnodm{|�� �e�d¡ �$� � |MÐ*°Sknm{}�� ­ |l}��~su°S±·�~°dsu|»q��r� ­ |lxdqn�wy{xSk�md�r|�s~�¹qnsu� k�xS±�|»�dsuqnodm{|�� �e��¡ � � � ¡��TqnxS}~|MÐ*°d|Mx*�~m{�!� ­ |ls~q$od°S}��
}��uk�oSypm{y����¿�dsuqnodm{|��Í�wkÆ�¿o³|w�¹q$s~�\°dm®ki�~|X�=kn}1k;� �@�&odm{q�±��#�dsuqnoSmp|M�Íkn}�´¯|�m{m½¡ru�y{zn|�xºknx,kn�d��yp�~y{zn|w°dx³±·|�s~�uknypx*���
}~�³|X±·ypÏ³±�k��~y{qnxK�Äkº� �,�#odm{q�±��º�Ss~q$odmp|M� �¹qnsu�¸°dm®ki�uypq$x,� kÆ�ºo³|���|Ms~y{zn|X�Á�Ä}~|�|��hypt$°ds~|���¡ ��¡��Tqn�w�Sk�su|�k�m®}�q¿´»y�� ­
�hypt$°dsu|!�d¡ �³¡
«H­ |��usuknxS}��¹|Ms¯�¹°dxS±Z�uypq$x&�¹s~q$� ) �7, � �~q � �7, � }�tny{zn|�x&o�� � ­ |�!¶� «� �7, �Qa$#.% �&�A�7, � 8 ./�-, � � ) �-, �Ua � C ü �-, � .��-, � �h:J;�)+�-, � ./�-, � ��
 ü � C � �-, � ) �7, �a � C ü �7, � � �-, � � C � �-, � ) �7, � � �½��¡ �dë �
«H­ |!q$���~y{� k�mÁsuqnod°S}���}���k�ody{m{y����G�Ss~q$odmp|M� y®}H� ­ °S}»q$xd|�q��UÏSxS��y{xdtw� ­ |1±·qnx*�us~q$mpm{|�sHtny{zn|Mx¾o��

.��-, �Qa ypx��
������� D
	 I-# % �"�A�-, � 8 .��7, � �<I È � �½��¡ �$� �

!Ky{�n|�� ­ |wxdqn�wy{xSk�m��r|�s~�¹qnsu� k�xS±�|\�dsuqnoSmp|M�&�K� ­ |wsuqnod°S}��1}���k�ody{m{y����;�Ss~q$odmp|M� �e�d¡ �*� � y{}!k&}��uk�x³�dk�s���Ç¾È �dsuqnodm{|��
´»yp� ­ k��*xSqi´»x&}~qnm{°��~y{qnx¶¡



���<��<� � .��-, � )+�7, �

V �-, � )+* @ ,/.10

��<��<� �
 s �� �� �-, � � �-, �� �-, �
./�-, �

�A�7, ��
	

� �) �7, � � �-, �

 �7, �� �-, �

V 	�) �-, ��� �-, �)+* �2,/.10

� �
�

�hypt$°ds~|1�d¡ � 3 � õrñ�ú�ïZîËò�ôöõ@ñ�ó��Æí�ú��Gó ���,+@í"
ÆíZîËú7/�ò�õ
�¾ñ,��ïZï~ú·íh+��iõ��iôöõ�÷ � ��� ��ó��Xñ���+rï,� ��ópú�/+�

8:987 0 = BÀ_h`�J clL*V�� = V > ]SNH�$L
«H­ |»suqnod°³}����r|�s~�¹qnsu� k�xS±�|¯q$o���|M±·�~y{zn|»y®}�q��K±�qn°ds�}�|»��|Ms~y{zn|X�1�¹suqn� �e�d¡ � � � ´»yp� ­ xdq$��y{xSknmS}�|MxS}~y��uypz�yp��� 	 � �-, � s~|M�dm®kn±·|X�
o��G�r|�s~�~°dsuo³|X��}�|MxS}�yp�~y{z�y���� 1	 � �7, � 3

��� �Wa MMM � � � �-, � 1	 � �-, � � � ü �7, � MMM È �½��¡ � � �
´ ­ |Ms~| 1	 � �7, � ��|Mxdq��u|M}\� ­ |&�r|�s~�~°Ss~or|M�0}�|MxS}�yp�~y{z�y����=�¹°SxS±Z�uypq$xK¡ !¶|·�w°S}�qnxS±�|¾�wqnsu|gy{m{mp°S}��~s�ki�u|¾´»yp� ­ k�xakn�d�dy��uypz$|
°dxS±�|�s~�uknypx*���G�wq���|�m½¡ «H­ |�suqnod°S}��»�³|Ms��¹q$s~� knxS±·|��dsuqnodm{|��é±�k�x¾� ­ |�x�o³|��¹q$s~�\°dm®ki�~|X�¾k$}Hypx��hy{tn°dsu|1��¡ �d¡

�7�<��<� � ./�-, � )+�7, �

V �-, � )+* @-,/.10

��<��<� �
� �� �-, � � �-, �� �7, �

.��-, �

�
	

V�) �7, ��� �-, �)+* �2,/.10

� �
�

������W�� �
)�� � ,/.-0
�


)�� @1,/.10

 
 �7�-, � � � �7, �

	
�� �� ���-, �� � �-, � 
 � �-, �

) �-, � � �-, �

� �-, � 
 �-, �
�hypt$°dsu|!�d¡ � 3�� � ��ð�íZî +Sú·ïN� ��ï6/wò�õrñ�ú2+rï9�0�·ó{ú�/ B�ôöî �;ò �0�iôöî½ô ø ú�ð�õ¢ñ�ú·ïZî�òiôöõ³î	
 �

!K|��X^+�-, �Qa #.% �"�A�-, � 8 .��7, � � ¡ «H­ |�x&� ­ |��usuknxS}��¹|�sH�¹°dxS±·�~y{qnx&�¹suqn� � � �-, � �~q 
 �-�7, � y{}»t$ypz$|�x&o�� � ­ |�!U� «

 � �7, �Qa # C �h^+�-, � 8 V �-, � � � � �7, �Qa�� ^ �,� �-, � ;_^ �Zü �7, � V �-, � � :Ws ^ üuü �7, � V �-, � ��
 ü ^ ü�� �7, �
	 � � �-, � �½��¡ � � �a ��� � �-, � � :k;�)+�-, � ./�-, � ;�)+�-, � � C � �-, � V �-, � � C ü �-, � � 
 ü �	� ü �-, � �½��¡ � � �a ��� � �-, � 1	�� �4OCM � �	� ü �-, � �½��¡ � � �

«H­ |!q$���~y{� k�mÁsuqnod°S}��»�³|Ms��¹q$s~� knxS±·|��dsuqnodm{|��é±�k�x¾� ­ |�x�o³|��¹q$s~�\°dm®ki�~|X�
.��7, �Qa ypxd�

������� D
	 I-# C � # % �"�A�-, � 8 .��7, � � 8 V �-, � ��I È �½��¡ �*� �
ÊË�

I�# C � # % �&���-, � 8 .��-, � � 8 V �7, � �<I È a I # C �#^+�-, � 8 V �-, � ��I È � ë �½��¡ � E �
´¯|#}~kÆ�0� ­ ki�&±�mpq*}�|X��mpq�q$�(}���}��~|�� ­ k$};ï9�0�·ð�íZîk+Sú·ïN� ��ï6/wò�õrñ�ú·¡ 0�qn�~y®±·|;� ­ ki�¾� ­ |¿s~q$od°S}��g�r|�s~�¹qnsu�wknxS±·|¿±·qnx³��y��
�~y{qnx �½��¡ � E � y{}\}�y{�wypm®k�s��uq�� ­ |gs~q$od°S}��¸}���k�ody{mpyp���=±·qnx³��y��uypq$x �e��¡ � � � y{x «H­ |�q$s~|M�Í��¡ �S¡�Ó�|MxS±·|G´¯|G±·q$xS±·m{°S��| 3gî �dú
í"
ÆíZîËú7/ # C �#^+�-, � 8 V �-, � � í�òiî½ô®í-�¯úZí�î �dú;ï9� ��ð�íZîd+dú�ïN� �iï6/ òiõ¢ñ�ú@ñ���õ
�iôöî½ô �iõ � � ����
 � @ �¾]dNUb = Nh[ C @ � ôöî¸ô®í�ï9�0�·ð�íZî½ó�




V � �-, �� � �7, � 
 �7�-, � s �	 V �-, � V � �-, �
# % �h^+�-, � 8 V �7, � �� #.% �&�A�7, � 8 ./�-, � ���

		) �-, �� � �-, � � �7, �
 � �-, �

�hypt$°dsu|&��¡ù� 3 ��ó��Xñ�� �iô^ò�÷nï~òC/ íZîeïZðSñ�î½ð�ï~úJ� �iï&ï9� ��ð�íZî.+Sú�ïN� �iï6/ òiõrñ�ú¿ñ,�Súuñ,� � ���dú +Sú�ïZîeð�ïE��òiî½ô �iõaíZî½ïZðSñ·î½ð�ï~úgô®í�òiðn÷ �/ ú·õ³îËú��FB�ôöî �#òX��ð�óöóUñ��[/X+rópú,�<+Sú·ïN� ��ï6/wò�õrñ�ú �·ó��Xñ,�<V � �-, � �
íZîËò0�·ó{ú�� �iï;ò=õ��iï6/ �,��ð�õ
�$ú,�3/wò�îeïZô � +dú�ïZîeð�ïE��ò�îeô ��õgV � �7, � B�ôöî�� A0 �hV � �4O�M � � RDën¡ «H­ °S}wo���k�°Stn�w|�x*�~y{xdt¿� ­ |
�r|�s~�~°dsuoSki�uypq$x,}��us~°³±Z�~°Ss~|G´»yp� ­ k��¹°dmpmH±·q$�w�dmp|�Ãn+Sú�ïN� �iï6/ òiõrñ�ú ��ó��Xñ��rV � �7, � � ­ |gsuqnod°S}��¸�r|�s~�¹qnsu� k�xS±�|G±·qnx³��y��uypq$x
±�knx¾or|!|MÐ*°dy{zik�m{|�xS±�|M�&´»yp� ­ k�s~q$od°S}��»}��uknody{mpyp���g±·q$xS��yp�~y{qnxK�³}�|M|�knm{}~qw�Uy{tn°Ss~|1��¡ù��¡
!K|�� 1V �7, �ka ��y®k�t \mV �-, � 8 V � �7, �,` ��|�xdqn�~|\� ­ |wk�°Stn�w|�x*�~|X���r|�s~�~°dsuoSki�uypq$x;� ki�us~ypÃÁ¡�Å@|�� ­ |Mx ­ kÆz$|!� ­ |\�¹q$mpm{qi´»y{xdt� ­ |�qnsu|���¡
O��hL = ViL > 8:9��T� 0 = BÀ_U`MJwclL*V�� = V > ]dN��nL ( ��í�íZðD/wúlî �dòiîhî �dú9ôöõSî�ú·ïuñ,��õSõ¢úuñ�î½ô �iõG^+�7, �Qa$#�% �&���-, � 8 .��-, � � ô®í»íZî�òG�
��ópú òiõ��&î��SòiîHî��SúX+dú�ïZî½ð�ïE�uò�îeô ��õ 1V �7, � ô®í �9�¸íZðSñ,�¿ò�� �iï6/ûî �dò�î»î��SúX+dú�ïZîeð�ïE��ú���ñ·ó �Æí�ú��&ó����,+,í"
Æí�î�ú7/�ôöõ � ô�÷nð�ï~ú�� ���
ô®í1íZî�ò ��ópú�ô ��ò�õ
� �iõ³ó�
&ô �1î �dú / ò�+ �9����|·� �#: s3^+�-, � 1V��7, � � òÆí ,�îeï~ò ø ú�ï�í�úZí\î��Súk? ñ��iõ³î*��ð�ï � �Xú·í¸õ
��îlú·õ¢ñ·ôöï~ñ�ópú�î �dú
�iïZô�÷nôöõ?�����Sú·õ¿î��Sú!í"
ÆíZîËú7/ # C �#^+�7, � 8 V �-, � B�ôöóöóKí�òiî½ô®íN��
Gî �dú¸ï9� ��ð�íZî +Sú·ïN� ��ï6/wò�õrñ�úwñ·ïZôöî�ú·ïZô ��õ � � ��� 
 �gô �1ò�õ
� �iõSó 
Gô �^+�-, � ô®í�íZî�ò ��ópúU� �iï\ò�óöóD+Sú·ïZî½ð�ïE��òiî½ô �iõdí 1V �-, � B�ôöî�� A0 � 1V �PO�M � � R�ë �

��|�� �#:<s0^+�4O�M � 1V �PO�M � �9�a � 
 M 8 
 1V �4O�M ��� A02� 1V��PO�M � � R ë �½��¡ �n� �
& % �#^+�4OCM � 1V �PO�M � � � ë 
 M 8 
 1V �4O�M ��� A02� 1V��PO�M � � R ë �½��¡ù�i� �
� I ^+�7, ��I È � ë �½��¡ù��ë �

� § Ø�Ø��@Ø�� �
	 ÕÆØ § Õ�
 ����� �Sqnm{mpqi´�}H�¹suqn� «H­ |Mqnsu|����d¡ �³¡�Î�ypx³±·|!� ­ |\}��~su°S±Z�u°dsu|1qnx 1V��-, � y®}�su|M}��~suy®±Z�~|X�Á� �½��¡ù��ë � y{}
kw}�°dÒ ±�yp|Mx*�l±·qnx³��y��uypq$x¾q$xdm{�n¡

�Tm{|Mk�sum{�#suqnod°S}��¸�r|�s~�¹qnsu� k�xS±�|Gyp�w�dm{y{|M}1orq�� ­ xdq$��y{xSknmÄ�r|�s~�¹qnsu�wknxS±·|¾k�xS�=suqnod°³}��\}��uknody{mpyp���n¡ «H­ °S}\k�xd|M±�|M}u}~kns~�
±·q$xS��yp�~y{qnx¾�¹qns»suqnod°³}��»�r|�s~�¹qnsu�wknxS±·|�y{x�±·qnxSxd|M±·�~y{qnx&´»y�� ­ k$�d��yp�~y{zn|�°dxS±�|�s~�uknypx*���Gy®}43

� + � a;I ��� � �7, � 	�� �-, � ��� ü �7, ��I È � ë �½��¡ù��� �
� C a;I � C ü �7, � � �-, � � C � �-, �<I È � ë �½��¡ù�G� �

j,}~°�ÒG±·y{|�x*�¶±·q$xS��yp�~y{qnxS}Á�¹qnsKsuqnod°³}��K�r|�s~�¹qnsu� k�xS±�|hy®}¢� ­ ki�K� ­ |��usuknxS}��¹|Ms¢�¹°dxS±·�~y{qnx #�% �&�A�7, � 8 ./�-, � � �¹s~q$�¬ê ) �-, � � � � �7, � ì
�~q�ê � �7, � � 
 �7�-, � ì ­ kn} � �½xSqnsu� mp|X}~}¯� ­ k�x�q$xd|n¡ÀÅ@|!�wkÆ�G� ­ °S}H�¹q$s~�\°dm{k��~|X�¾knxgÇ È �dsuqnodm{|���3

.��7, �Qa ypxd�
����� � D
	 I #.% �&�A�7, � 8 ./�-, � ��I È �½��¡ù� � �

´»yp� ­ k��*xSqi´»x&}~qnm{°��~y{qnx¶¡�ÊË�
I-# % �&�A�7, � 8 ./�-, � ��I È � ë �½��¡ù� � �

� ­ |1±·m{q$}~|M�¾mpq�qn��}~��}��~|M� ´»y{mpm ­ kÆzn|�s~q$od°S}��H�r|�s~�¹qnsu� k�xS±�|n¡ÀÓ�qi´¯|�z$|�sX��}~y{xS±·|+�e�d¡ ��ë � y®}»k�}~°�ÒG±·y{|�x*�l±�qnxS��yp�~y{qnx&qnxSmp�
yp���wkÆ�go³|1kns~odyp�~s�k�suy{mp�G±�qnxS}~|�suziki�~y{zn|$¡ «H­ |�xS|·Ã��»��´Tqw|�Ã�kn�w�dmp|X}H´»ypm{m¶} ­ |M�&}~qn�w|�mpy{t ­ ��qnx¾� ­ y{}»y®}u}�°d|$¡
��� ] > � [^L 8 9 8T� 0 = BÀ_U`MJ�c9L*V � = V > ]dN��nL;c�V = Bh[eL > &�( ��í�íZðD/wú=î �dò�î&ò*+Sú�ïN� �iï6/ òiõrñ�ú�í +dú�ñ�ô �Tñ�òiî½ô �iõ �iõ¼î �dú
�ið�î +rð�î�í�ú�õdíZôöî½ô ø ôöî$
 ��ð�õ¢ñ·î½ô �iõ 	�� �-, � �9�¾î �dúW� ��ï6/ � � ��� $ �ºô®í�÷�ô ø ú�õ?� �9ó íE�ºòiõ(ò �0�iôöî½ô ø ú#ï9� ��ð�íZî�íZîËò0�·ôöóùôöî$
¿íh+Sú�ñ·ô � �ñ�òiî½ô �iõ ��õ�î��Sú¸ñ��iõ³îeï,�iórí�ú·õSí�ôöî½ô ø ôöî	
2��ð�õ¢ñ·î½ô �iõ � �7, � �t��î��Sú@� �iï6/ � � ��� 
 � ô®í!òiíuíZðD/ ú�� � ���dúH+¢ï9� ��ópú7/Üñ���õdíZô �nú�ï~ú��wô®í
î ��ð�í�î��Sú ��õrú¸ôöóöóùð�íZîeï~ò�îËú��Gôöõ � ô�÷�ð�ïuú�� ��� �����dúwñ�ó��Æí�ú��Gó ���,+@í"
ÆíZîËú7/ # % �"�A�-, � 8 .��7, � � ô®í1î �dú�õ¾÷nô ø ú�õ �E


# % �&�A�7, � 8 ./�-, � �.a s � � C ü �-, � � �7, � � C � �-, � � C ü �7, � � �-, � ��� ü �-, ���� � �7, � 	�� �-, � � C � �7, � ��� � �-, � 	�� �7, � �	� ü �-, � � �½��¡ù� � �



�¬íZð � ñ·ô^ú�õSî»ñ��iõ
��ôöîeô ��õdí.� ��ï!ï9� ��ð�íZî +Sú·ïN� ��ï6/wò�õrñ�ú�ô®í!î���ð�í I-#.% �"�A�-, � 8 .��7, � �<IMÈ � ë � � ð�ïZî��Sú·ï6/ �iï~ú!íZôöõrñ�ú
I�#�% �&���-, � 8 .��-, � �<I�È � ë �½��¡ù�n� �

& A0�� � � C ü �4OCM � � �PO�M � � C � �4OCM � � C ü �4O�M � � �PO�M � �	� ü �PO�M ��	� � �PO�M � 	�� �PO�M � � C � �PO�M � ��� � �4OCM � 	�� �4O�M � ��� ü �PO�M � ��� � ë 
LM �½��¡ù� E �
( � kiÃ �BA0 ��� C ü � � C � � 8 A02��� C ü � � � ü � 8 A0 � � � � 	 � � C � � 8 A0 � � � � 	 � � � ü � � � ë 
LM �½��¡ù�i� �
( A02� � C ü �PO�M � � �4OCM � � C � �PO�M � � � ë 8 A02� � � � �PO�M � 	 � �4OCM � � � ü �PO�M � � � ë 
LM �½��¡ En� �

î �dú�ï9�0�·ð�íZîe+dú�ïN� �iï6/ òiõ¢ñuú¸ñ,��õ
��ôöîeô ��õ B�ôöóöó³ô-/X+ró�
 ���iî �gï9� ��ð�íZî¶íZî�ò ��ôöóùôöî	
 òiõ��\õ
�[/�ôöõrò�óC+Sú�ïN� �iï6/ òiõrñ�ú ���W�[BÄú ø ú·ï,5U�iðSúî �Gî �dú � !Q���iô^òM÷0��õròióÄú�ópú7/wú�õSîeí1ôöõ # % �&�A�7, � 8 ./�-, � � 5¯î �dú�ï9�0�·ð�íZîo+Sú·ïN� ��ï6/wò�õrñ�ú ñ·ïZôöî�ú�ïZô �iõ3/ òG
 ��ú ñ��iõSí�ú·ï ø òiî½ô ø ú�ôöõî �dú�÷*ú·õ¢ú·ïuòió¶ñ�òÆí�ú � ) �lî �dúWBÄú·ô�÷)��î½ôöõ*÷k��ð�õrñ�îeô ��õdí �	� ü �7, � òiõ�� � C � �-, � òiïuú�ï~ú·í�î½ïZô^ñ�îËú���î �\í·ñ�ò�ópòiï�î½ï~òiõSí-�·ú�ï@��ð�õrñ�îeô ��õdí/�ð�óùîeô +¢óùô^ú��pB�ôöî �;òGð�õSôöî$
8/wò�îeïZô � �9�\ò�+�+¢ï9��+¢ïZô^òiî�ú �iô-/ ú·õSíZô �iõ 5Tî��Sòiî¯ô®í�ô �
��� ü �-, �Qa�) � ü �-, � ��: 8 � C � �-, �.a*) C � �-, � ��: �½��¡ Edë �B �dú�ï~ú ) � ü �7, � òiõ�� ) C � �7, � ò�ï~ú!í�ñ�òió{òiï!í"
ÆíZîËú7/\í�5TôöîTô®íd+��Æí�íZô �·ó{ú�î*� í����[B(î �dò�îTî �dú1íZð � ñ�ô^ú�õSî¯ï9� ��ð�íZî%+Sú·ïN� ��ï6/wò�õrñ�úñ��iõ��iôöî½ô �iõdí � � ��� " �wô®í �iõ³ó�
\í�ó�ô�÷���îeó�
Gñ��iõSí�ú·ï ø òiî½ô ø ú ���lú�ñ�òið�í�ú �t� � � � 
%" � î �dú�ð�õ¢ñuú�ïZî�òiôöõSî$
<BÄú�ô�÷)��îeíJ/ òG
 ��ú�÷$ò�î��Sú·ïuú,�

ôöõ � C ü �7, � òiõ��,î �dúF+dú�ïN� �iï6/ òiõ¢ñuú*BÄú�ô�÷���î^í;ôöõ � � � �-, � � ���dú¿ï9� ��ð�íZî]+Sú·ïN� ��ï6/wò�õrñ�ú¿ï~ú,>·ð�ôöïuú�/ ú·õ³î�ñ�òiõ�î��Sú·õ ��úB�ïZôöî½îËú�õ
A0 � #�% �&���PO�M � 8 .��PO�M � � � � ë 
LM �½��¡ E$� �

& A0�� � � C ü �PO�M � � �4O�M � � C ü �PO�M � � �4OCM ���� � �4O�M � 	�� �PO�M � ��� � �4OCM � 	�� �4O�M � ��� � ë 
LM �½��¡ E � �

& A0 � � � C ü �PO�M � � �4O�M �� � � �4O�M � 	 � �PO�M � ��� � ë	 � 
LM �½��¡ E � �

� � k�Ã \ A02� � C ü �4OCM � � �PO�M � � 8 A02���	� � �PO�M � 	�� �PO�M � �6` � ë� 
LM �½��¡ E � �
���dú\ôöõrú,>�ðSòióùôöî$
 � � � 
 � �k� ��óöó��[BÀí!íZôöõrñ�ú

A0 � � � C ü �PO�M � � �4OCM � � C ü �4O�M � � �PO�M ���� � �4OCM � 	�� �4O�M � ��� � �PO�M � 	�� �4OCM � ��� a 	 �KA0 � � � C ü �4OCM � � �PO�M ���� � �PO�M � 	�� �PO�M � �
� �½��¡ E � �
����ð�í � � � 
 � � ��úuñ��C/wú·í#ò@íZð � ñ�ô^ú·õ³î�ñ��iõ��iôöî½ô �iõ0� �iï�ï9�0�·ð�íZî]+Sú�ïN� �iï6/ òiõrñ�ú � 'U��õdí�ú,>·ðSú�õSî½ó�
=ô ��î��Sú;õ��[/�ôöõrò�ó +dú�ï"�� �iï6/ òiõ¢ñ�ú¿ò�õ
�ºï,� ��ð�í�î¸íZîËò0�·ôöóùôöî$
0ñ�ïZôöîËú�ïZô �iõSí#òiï~ú;í�òiî½ô®í-�¯ú��3B�ôöî �aíE�[/ ú / òiï½÷�ôöõ���õròC/wú�ó�
�òA�·ònñ�î*��ï �
��ï,� ��ð�í�î+Sú·ïN� ��ï6/wò�õrñ�úrB�ôöóöóL��ú >·ðSò�ï~òiõ³îËú�ú�� � ) õ ��ï9�nú�ïpB �iï,�Æí,5q� ��ï¾òiõPò �0�iôöî½ô ø ú&ð�õ¢ñ�ú·ïZî�òiôöõ³î	
#ò�õ
�#õ
�[/�ôöõrò�ó +Sú·ïN� ��ï6/wò�õrñ�úí +dú�ñ�ô �Tñ�òiî½ô �iõPïuúZíZî½ïZô^ñ·î�ú��@òiígôöõ � � � 
%" �m5¸ï9� ��ð�íZîU+dú�ïN� �iï6/ òiõ¢ñuú#ñuò�õ N = J �uú�ò�ïE�·ôöî½ï~ò�ïZôöó�
 +?���iï¾ô �gõ��[/�ôöõròióo+Sú·ïN� ��ï"�/ òiõrñ�ú;ò�õ
�=ï,� ��ð�í�î�íZî�ò ��ôöóùôöî$
ºô®í � ��î�òiôöõrú�� � � ð�óöó�
,ú,>�ð�ô ø ò�ópú·õ³î1ï~ú·íZð�óùî^í�ñ�òiõ ��úW� �ið�õ��8� �iï ��ð�î +¢ð�îW/\ð�óùî½ô +ró�ô^ñuò�îeô ø úð�õrñ�ú�ïZîËò�ôöõSî$
 �
��� ] > � [^L 8 9 / � 0 = BÀ_U`MJ�c9L*V � = V > ]dN��nL;c�V = Bh[eL > &�&�( = �[BPópú�î¯ð�í!òiíuíZðD/ ú\ò íZîËò�õ
�nò�ï9�J+Sú�ïN� �iï6/ òiõrñ�ú\í +SúuñE�
ô �Tñ�ò�îeô ��õ�òÆí¾ôöõ��U�*òC/2+¢ópú � ��� �·ð�î¸ò�õPôöõ[+¢ð�îW/\ð�óùî½ô +ró�ô^ñuò�îeô ø ú�ï,� ��ð�í�î�íZî�ò ��ôöóùôöî$
¿í +Sú�ñ·ô �¯ñuò�îeô ��õ �iõPî �dú&ôöõC+rð�î\ñ��[/ �+ró{ú�/ ú·õ³îËò�ï"
,í�ú�õdíZôöîeô ø ôöî$
 � K �7, � 5 í�úuú �³ò ��ópú � � " � � ú0/ òG
,ïuú�B�ïZôöî�ú@î���ô®í¿òÆí@ò�õ
ò0� ��ôöîeô ø ú +Sú·ïZî½ð�ïE��òiî½ô �iõ�í�ô-/X+ró 

�E
n/�ð�óùîeô +¢ó�
iôöõ*÷ � C � �-, � ôöõ
����ò[/X+rópú � ���3B�ôöî��0î �dú<+¢ópòiõ³î!îeïuòiõdíN�·ú�ïk��ð�õ¢ñ·î½ô �iõ )+�-, � � ���dú�ï,� ��ð�í�îU+Sú·ïN� ��ï6/wò�õrñ�ú
ñ��iõ��iôöî½ô �iõ@î��Sú·õ ��ú�ñ��[/ úZí

A0 � # % �"�A�PO�M � 8 .��4O�M � � � � ë 
LM �½��¡ E*� �
& A0�� � � C ü �4OCM � � �PO�M � )+�4O�M � � C � �PO�M � � C ü �4OCM � � �PO�M � � � ü �4O�M �� � � �PO�M � 	 � �PO�M � )+�PO�M � � C � �4O�M � � � � �PO�M � 	 � �4OCM � � � ü �PO�M � ��� � ë 
LM �½��¡ E E �

=W��îËú#î �dòiî � �-, � )+�-, � a�� K �7, � � �Ä÷*òiôöõe5 ��ðSú;î �ºî �dú � !K���iô^ò�÷ �iõ¢òió!ú·ó{ú�/ ú·õ³î^í�ôöõ #.% �"�A�-, � 8 .��7, � � 5 î �dú@ñ��iõ
��ô��
î½ô �iõ � � � 
 
 �G/ òG
 ��ú!ñ��iõSí�ú·ï ø òiî½ô ø ú � ) õ��·ònñ�î#5�ú ø ú�õ�ô ��î �dúkBÄú·ô�÷)��î½ôöõ*÷�í�ò�ï~ú�ï~ú·íZîeïZô^ñ�îËú���òÆílôöõ � � � 
 " �\ôöî@B�ôöóöó ��ú9í9�?�[B�õ
î �dòiî � � � 
 
 � / òG
 ��úGò�ïE�·ôöî½ï~ò�ïZôöó�
;ñ,��õdí�ú�ï ø ò�îeô ø ú � � ôöî �nBÄú·ô�÷)��î½ôöõ*÷�í\ïuúZíZî½ïZô^ñ·î�ú��&òií\ôöõ*� � � 
 " ��õ
�iî�ú�î �dòiî»î �dú�ï,� ��ð�í�î
íZîËò0�·ôöó�ôöî	
¾ñ�ïZôöî�ú·ïZô ��õ ��ú�ñ��[/ úZí

A0�� � C ü �4O�M � � �PO�M � )+�PO�M � � � ë 
 M �½��¡ En� �
� A0�� � C ü �4O�M � � �PO�M � A0 ��)+�4OCM � � � � ë 
 M �½��¡ �n� �
& A0���A0 ��)+�PO�M � � � C ü �4OCM � � �PO�M � � � ë 
 M �½��¡ �dë �B ��ô^ñ���ñ��iïZï~ú·í +?��õ
�ií9î �1ï9�0�·ð�íZîhíZîËò0�·ôöó�ôöî	
d� �iï�òiõ;ò �0�iôöî½ô ø úd+dú�ïZîeð�ïE��ò�îeô ��õFV �-, � A0 ��)+�7, � � � C ü �-, � � ����ð�í�ô �9î��Sú9í�
ÆíZî�ú�/ô®í�íZî�ò ��ópúq� �iï�î��Sú!ò �0�iôöî½ô ø úd+dú�ïZîeð�ïE��ò�îeô ��õFV �-, � A0 ��)+�7, � � � C ü �-, � ôöî B�ôöóöóKò�ó íE� �uú9íZî�ò ��ópúq� �iï�î �dú�ôöõ[+¢ð�îq/\ð�óùî½ô +ró�ô^ñuò�îeô ø ú



� )+�-, �

� � * ������� � V �-, � � � * @����	� � )+�7, �

�������� �� �
V �7, �

��<��<�)+�-, � � ���
� 
� ���
������� � * �����	� �

� �-, � � �-, � � �-, � � �-, �
�hy{tn°dsu|1��¡ E 3 �U+ +rï9���$ô-/wò�îeôöõ�÷ )+�7, � B�ôöî ��ôöîeí�ó{òiïe÷*úZíZîTíZôöõ*÷nð�ópòiï ø òió�ðSú1ôöõ¿î��Sú1ð�õ¢ñuú�ïZî�òiôöõSî$
�í +dú�ñ�ô �Tñ�òiî½ô �iõ �

+Sú·ïZî½ð�ïE��òiî½ô �iõ�V �-, � � C ü �7, � �3=W��îeô^ñ�ú&î �dòiî�î ��ô®í&ñ���ïZï~úZí +��iõ��Æí¾î �@ò�+�+¢ï9�E�$ô-/ òiî½ôöõ*÷#)+�7, � B�ôöî���ôöîeíGópòiïe÷*ú·í�î�íZôöõ�÷�ð�ópò�ï
ø òióùðSú�òiõ��p/ � ø ôöõ*÷gôöîTî � î �dú1ð�õrñ�ú�ïZîËò�ôöõSî$
 ôöõ[+rð�îUBÄú·ô�÷)��î�� C ü �7, � 5�í�úuú � ô�÷�ð�ïuú�� � 
 �
�¬íZð � ñ·ô^ú�õSî»ñ��iõ
��ôöîeô ��õ � ��ï!ï9� ��ð�íZî +Sú·ïN� ��ï6/wò�õrñ�ú�ô®í!î��Sú·õ

A0 � # % �"�A�PO�M � 8 .��4O�M � � � � ë 
 M �½��¡ �$� �
& A0 � � A0 �-)+�PO�M � � � C ü �PO�M � � �4O�M � A0 ��)+�4OCM � � � C ü �4O�M � � �PO�M ��	� � �PO�M � 	�� �PO�M � ��� � �4OCM � 	�� �4O�M � ��� � ë 
 M �½��¡ � � �

& A0�� � A0 �-)+�PO�M � � � C ü �PO�M � � �4O�M ��	� � �PO�M � 	�� �PO�M � ��� � ë	 � 
 M �½��¡ � � �

�

�� � A02��)+�4O�M � � A0 � � C ü �4OCM ��� K �PO�M � ) 
 ü �PO�M � � � ü� 
LM
A02� � � � �4O�M � 	 � �PO�M � � � ü� 
LM �½��¡ � � �

�

���� ���
A02��)+�4O�M � �0 ��)+�4O�M � � A02� � C ü �4OCM ��� K �PO�M � � � ü� 
 M
A02� � � � �4O�M � 	 � �PO�M � � � ü� 
 M �½��¡ � � �

&
���� ���
A02� � C ü �4O�M � � K �4O�M � � � ë

� � ��)+�PO�M � � 
LM
A02� ��� � �4O�M � 	�� �PO�M � � � ü� 
LM �½��¡ �*� �

����ð�í � � ��� � � ��ú�ñ��[/ úZí�ò@íZð � ñ�ô^ú�õSî\ñ��iõ��iôöî½ô �iõn� ��ï�ï9� ��ð�íZîH+dú�ïN� �iï6/ òiõ¢ñuú � ) õ¢ú,>·ðSò�óùôöî	
*� � ��� � �@í9�?�[BÀí�î �dòiî�ú ø ú·õB �dú�õGõ��[/�ôöõròió[+dú�ïN� �iï6/ òiõ¢ñuú�ò�õ
��ï9�0�·ð�íZî¶í�î�ò ��ôöóùôöî$
¸òiï~ú»í�òiî½ô®í-�¯ú���B�ôöî�� ï~ú�òÆíE�iõ¢ò ��ópúX/wò�ïe÷�ôöõe5¶î �dú �½íZð � ñ·ô^ú�õSî ��ï,� ��ð�í�î+Sú·ïN� ��ï6/wò�õrñ�ú!ñ·ïZôöî�ú�ïZô �iõ;ñ�òiõ �uú ø ô �iópò�îËú�� �E
\òiõ�òiïE��ôöî½ï~òiïZôöó�
�ópò�ïe÷$ú!òC/ ��ð�õSîhô ��î �dúQ+ró{òiõSîÀô®í�ôöóöó���ñ���õ
�iôöî½ô �iõ¢ú�� � �Hõgî �dú
�iî �dú�ï6�Sòiõ
�[5Tô � � ��)+�4O�M � � � ë�5 
LM]5�ï9�0�·ð�íZî +Sú�ïN� �iï6/ òiõrñ�ú ñ�òiõ¿õ
��î ��úwòiïE��ôöîeïuòiïZôöó�
�+?���iï1ô �1õ
�[/�ôöõrò�óD+Sú·ïN� ��ï6/wò�õrñ�úòiõ�� ï9�0�·ð�íZîÄí�î�ò ��ôöóùôöî$
¾òiïuú �0�·î�òiôöõ¢ú,� �

8:9�� Y =?> � _¶J @ N��#J��UL Ç¾È�� � J @-> ]d[¯Y = N¢J�V = [^[^L*V
!K|���°³}¸Ï³xSk�m{mp�ºoSs~y{|��S�º�Ss~|X}�|Mx$�wk¿}~qnm{°��uypq$xº�~q¿� ­ |&Ç¾È q$���~y{� k�m»±·q$x*�~suqnm¯�ds~q$odm{|���¡ «H­ |&�ds~q$odm{|�� q���}�q$mpz�y{xdt
�wypxSyp�wy{µMki�uypq$xS}Hq��h� ­ |��¹qnsu�

./�-, �Qa ypxd�
��� ��� D���� % � I # % �"�A�-, � 8 .��7, � �<I È �½��¡ � E �

´Hkn}!�dsuqno³k�odm{��� ­ |g}�y{xdt$mp| �wq$}��¸y{�w�³q$s���k�x*�1s~|X}�|Xk�s�± ­ kns~|Xk¾´»yp� ­ ypxº� ­ |gkn°��~q$�wk��~y®± ±·q$x$�us~q$m�±·q$���\°dxdyp���#y{x=� ­ |
ëM� En��� y{|M}M¡ � suqnoSknodm{�»� ­ q$°S}uk�xS�d}¶q����Skn�³|Msu}¶´¯k$}Á�d°dodm{y®} ­ |X�!qnx�� ­ y®}K�Skns��uy{±�°dm{knsK�dsuqnodm{|���¡hj¯�KÏSs�}��X�Xq$xdm{��knmpt$qnsuy�� ­ � }
� ­ ki�¸�dsuq���°S±�|M� � q$���~y{� k�m¯±·qnx*�us~q$mpm{|�s�}�q��»zn|Ms~� ­ y{t ­ qns���|Ms!´T|Ms~|gkÆziknypm®k�odm{|n�h}�|M|G|n¡ tS¡Tê�ë��Æì½¡;�Sqns1�rqnm{��xdqn�wy{xSk�m
}~��}��~|M� }�x�°d�w|�suy{±Mk�mSknmpt$qnsuy�� ­ � }�´¯|�su|�kÆzÆknypm®k�oSmp|»´ ­ y®± ­ �dsuqiz�y{�d|M�\Ç È qn���uyp� knm³±·q$x*�~suqnm{mp|Msu}Àqn�r� ­ |9}uk��w|»q$su��|MsÄkn}
� ­ |\k�°Stn�w|�x*�~|X���dm®k�x*� �A�7, � ¡lÓ�qi´¯|�z$|�sX��� ­ |¸x�°d�w|�suy{±M}�´¯|�su|!qnxdm{�&|·ÒG±·y{|�x*�l�¹q$s9}u±�knm{kns�}���}��~|�� }M¡ «H­ |�x#ypx;|Xk�sump�
ëM� E ES�¢�9qi��mp|$� u�mpqiz$|�sX�K� ­ k�sutnq$xd|�� ­ knslk�x³�¿�SsuknxS±·y®}�k�xdxdq$°dxS±�|M�#knx@}��uk��~|��Ë}~�Skn±�|1Ç È }�q$mp°d�~y{qnx#´ ­ y{± ­ �¶mpy{�n|\� ­ |
!���u }�q$mp°��uypq$xK�Áy{x*z$qnm{zn|X��qnxdm{����´Tq Ú y®±�k����~yÀ|XÐ$°³ki�~y{qnx³}9knxS�;��y{|�m®��|M�@k¾±�qnx*�~suqnm{m{|�sl´»yp� ­ � ­ |�}uk��w|�qns���|�s�kn}l� ­ |
tn|Mxd|�s�k�m{y{µ�|M�g�dm®k�x*�M¡ «H­ |!su|M}~°dmp�u}¯´T|Ms~|��dsu|M}~|�x*�u|M�gk��H� ­ | ëX� E E\j��w|�suy®±�k�x;�Tqnx*�us~q$mK�Tq$x��¹|�su|�x³±·|�k�xS�¾ypx&� ­ |wëM� E$�
Ê��Ä�T���³k��r|�sgêpë4�iìË¡ «H­ y®}!´Hkn}!k&� ki��q$s!ods~|Xk��*� ­ s~q$°dt ­ �¹qns!Ç¾ÈÍ±·q$x$�us~q$mÀ� ­ |Mqnsu�n¡ «H­ | �³k�s�k�m{mp|Mm{}�xdqi´Ûk��d�³k�su|�x*�
or|·��´¯|�|�xaÇ¾È k�x³�! 
"�) � ­ |Mqnsu��k�su|��r|�suzÆk$}�y{zn|$¡��¯q�� ­ ±�qnx*�~suqnm{m{|�s�} ­ kÆzn|�kº}��uki�u|�|M}��~y{� ki�~q$s���}��uki�u|&�¹|�|M�doSkn±��
}��~su°S±Z�u°ds~|$�Ä��´¯q Ú y®±�ki�~�~y�|XÐ*°Ski�uypq$xS}w�dsuqiz*y®��|X}¸� ­ |��¹°dm{m9}��uk��~|&�¹|�|X��oSkn±��0� ki�~suypÃ/. � knxS�0� ­ |�q$°��~�d°d�Gypxi��|X±Z�uypq$x� ki�us~ypÃ .$#�y{x&� ­ |!|X}��uyp� ki�uqnsX��s~|X}��r|M±·�~y{zn|Mmp�$¡ «H­ |!�Sk��r|�s1êpë4�iìUy{}Hxdqi´���xdqi´»x&}~y{���Smp�&kn}¯� ­ |���u��!�0�Sk��r|�sX¡



u�y{zn|�x�k�odm{q�±��¸���l�l}���}��~|�� ���-, � mpy{�n|Typxw�hypt$°ds~|H��¡ �lknxS�¸k9s~|XÐ*°dypsu|M�1°d�d�r|�sÀo³q$°dxS� � q$x1� ­ |¯±�mpq*}�|X�1m{q�qn�1y{x�ÏSxdyp���xdq$s~� I�#�% �&�A�7, � 8 ./�-, � ��I�È � ­ |#}�q$mp°d�~y{qnx�s~|��~°dsuxS}Gk=�³k�s�k��w|·�u|�suypµXki�~y{qnx���´ ­ y®± ­ ´T|;´»y{m{m9��|Mxdq��u|�� ­ |#��u��!�
� k�s�k��w|��~|�suy{µMki�uypq$x���.��7, �Qa$#�% ��� �-, � 8 "+�7, � � q��Uknmpm¢}���k�ody{m{ypµMypxdt�±·q$x$�us~q$mpm{|�s�}Ä}~°S± ­ � ­ ki� I�#�% �"�A�-, � 8 .��7, � �<IMÈ � � ¡j�x��@}���k�odm{|��~s�k�xS}��¹|�s��¹°dx³±Z�~y{qnxº� k��~suy�Ã "��-, � }~k��~y®}��¹��y{xdt I "+�7, �<I È � � ´»y{mpmÄ}��uknody{mpy{µ�|w� ­ |G±·m{q$}~|M�¿mpq�q$�=}~��}��u|��k�x³�&±Mk�°S}~| I�# % �"�A�-, � 8 .��7, � �<I È � � ¡Tjlx�� "+�7, � ´ ­ y®± ­ y®}»°dx³}���k�odm{|1qns ­ kn} I "+�-, ��I È�� � ´»ypm{mU�d|M}��uk�oSypm{ypµM|�� ­ |±·m{q$}~|M�&m{q�qn�;}~��}��~|M���³q$sl±�kn°S}�| I-# % �&�A�7, � 8 ./�-, � ��I È�� � qns�orq�� ­ ¡ «H­ |¸}~qnm{°��~y{qnx�y®}��Ss~qiz�y®��|M�&o��g� ­ |1�¹q$mpm{qi´»y{xdt� ­ |�qnsu|���¡
O��hL = ViL > 8:9
	 � Ç È W·IK_ B = � J @�> ]S[TY = N¢JMV = [Hc�V = BÀ[^L > (�� ú�î �A�-, � ��ú�÷nô ø ú�õ �E
\ôöîeílíZî�òiî�ú �Ëí +Sònñ�ú�/ òiî½ïZô^ñuú·í!'�5
 5��ûò�õ
� � òiõ��Gôöõ³îeï9���iðSñ�ú1î��Sú1õ��iî�òiî½ô �iõ �

�A�7, �Qa �� ' 
 ü 
 �� ü � üuü � ü'�� � � �Zü � �9�

��
�½��¡ �n� �

� ò��$ú\î��Sú.� ��óöó��[B�ôöõ�÷�òÆí�íZðD/2+¢îeô ��õdí��
" � �2' 8 
 ü � ò�õ
���(' 8 
 � � ò�ï~ú!íZî�ò ��ôöóùôPEXò ��ópú �
� � ��� ü 8 ' � òiõ
� ��� � 8 ' � òiï~ú �nú�î�úuñ�î�ò ��ópú �
� � ���ü�� � ü�� a :=òiõ�� � ��ü �����ü a :?�
� � � üuü a � �,� a �?�

� ��ó ø ú1î �dú¸îhB � �9ô^ñuò�îeî½ôÄú,>·ðSò�îeô ��õdí��� a 0 @ � � ' s 
 � ���ü�� � ü � 
 � 
 ü 
 �ü s 
 � 
 ��s�� �ü 'h:<s � ü�� � �ü�� + � 'h:<s � ü�� � �ü�� +�� ü s ' ''s 
 � � �ü�� � ü + � � �½��¡{ëM�n� �� a 0 @ ��� ' ' s 
 ü �����ü � � + � � 
 � ���ü � ü s ���� � �s 
 ü ' :Ws �����ü � �Zü + 'h:<s ����Zü � �Zü + � 
 �ü s '(''s 
 ü ����Zü � � +�! �½��¡{ëM�dë �

� �iï6/�î��Sú!íZî�òiî�úQ�·ú�ú�� ��ònñ,�A/wò�îeïZô �	. � 5Äî �dúW��ð�î +¢ð�îÄôöõ#"�úuñ�î½ô �iõ0/wò�îeïZô � . # òiõ
�Gî��Sú�/ òiî½ïZô �%$ �
. � a(' � �ü'� � ü ; 
 �� � + �½��¡{ëM�$� �
. # a ' 
 ü � ���ü ; � � �� + �½��¡{ëM� � �$ a(' :Ws � 
 � �&� + 
 ü �½��¡{ëM� � �

) � � = �@òiõ
� � = �#ú,�$ô®í�î»òiõ��Gô �¸î��Sú!í +Sú�ñ·î½ï~òióUï~ò ��ôöð�í�%?� �'� � � � � 5Äî �dú�õ#î �dúlÇ¾È � � � � ��òiï~òC/wú�îËú�ïZôPEXòiî½ô �iõ
ô®íl÷�ô ø ú�õ �E
 �� �-, �Qa ��)(+*-, @/.�021�354 @ , � ,�6�87 *:9 .&;=<�>�@�1)354 @/? @9� ,@6�57%A 9 .&; 9 < , @�1:384 @CB > 6� ? �	@ A* .�0 D E* <�> @ 1�3 4 @ ? @9� , 6� 7FA E D ��

�½��¡{ëM� � �

a � � üuü �7, � � ü'� �-, �� �Zü �7, � � �9� �-, � � �½��¡{ëM� � �

� î�ò ��ôöóùôPE�ôöõ*÷=ñ��iõ³îeï,�ióöópú�ï�í(.��-, � / òG
#õ
�[B ��ú&ñ,��õdíZî½ïZðSñ·î�ú�� � 
#ñ���õSõrú�ñ�îeôöõ�÷�� �-, � î*�¿òiõ�
�íZî�ò ��ópúgîeï~ò�õdíN�·ú�ïd��ð�õ¢ñ·î½ô �iõ/ òiî½ïZô � "��-, � B�ôöî � I "+�-, �<I È � � �
.��-, �Qa #.% ��� �-, � 8 "+�-, � �.a � üuü �-, � ;G� ü'� �-, � "��-, � � :Ws�� �9� �-, � "��-, � ��
 ü � ��ü �-, � �½��¡{ëM�*� �

���dú � ��õ
�iï6/ �9�!î �dú�ñ�ó��Æí�ú��Gó ���,+@í"
ÆíZîËú7/ #�% �"�A�-, � 8 #.% ��� �-, � 8 "+�-, � � � í·ò�îeô®íN��
 �
I # % �&�A�7, � 8 # % ��� �7, � 8 "+�7, � � � I È � � �½��¡{ëM� E �

���dúwñ��iõ³îeï9��óöópú�ïW� ��îËò�ôöõrú��X� ��ï "+�7, �Qa �;ô®ík��õ
�[B�õ=òÆí!î �dú�ñuú�õSî½ï~ò�ó�Ç¾È ñ,��õSî½ï9�ióöó{ú·ï4�



0�qn�~y®±·|�� ­ ki� «H­ |�q$s~|M� ��¡ �\�dq*|X}¯xdq��»�dsuqiz�y{��|9� ­ |�q$���~y{� k�m¢Ç È ±·qnx*�us~q$m³m®kÆ´!¡ Ú ki� ­ |�s»yp�»�ds~qiz�y®��|M}¯kw±·q$x$�us~q$m³m®kÆ´
}uki�~y®}��¹�*y{xdt I-#.% �"�A�-, � 8 .��7, � �<IMÈ � � ki�ö�u|�s � ­ kn}1o³|M|�x,}~�³|X±·ypÏS|M�Á�h�dsuqiz�y{��|X�¿� ­ k��¸k�±·qnx*�us~q$m�m{kÆ´ |·Ã�y®}���}!´ ­ y®± ­±�knx,��q;� ­ y®}�¡@�Tq$xS}~|MÐ*°d|�x*�ump�¿� ­ |&��|M}~y{tnxd|Ms1�¸°S}��\yp�~|Msuk��~|Gq$x � �uq#k��S�ds~q*kn± ­ � ­ |gqn�d�~y{�wknm � �Ëxdqnsu� � � ¡ «H­ y{}y®}��dy�Ñ¢|�su|�x*���~q¾� ­ | !���u9�Ëqn���uyp� knmÀ±�qnx*�~suqnmU�dsuqnodm{|��û´ ­ |Ms~|¸� ­ |wq$���~y{� k�m�}�q$mp°d�~y{qnx;y®}9�¹qn°dxS�¿´»yp� ­ q$°���yp�~|Msuk��~y{qnxK¡
«H­ |g±�|�x*�~s�k�mT±·qnx*�us~q$mpm{|�s!q$o��uknypxd|X�@�¹qns "��-, �<a ��y{}¸xdq��¸t$|�xd|Msuknmpm{��� ­ |g±·q$x*�~suqnm{mp|Ms1kn± ­ y{|�z�y{xdt�� ­ |¾}�� k�m{m{|M}�� � �xdq$s~�Dq��»� ­ |¾±�mpq*}�|X�=mpq�qn�,}~��}��u|���¡#Ólqi´T|Mzn|�sX�U}~y{xS±·|¾y���y{}\k;zik�m{y{�º±�qnx*�~suqnm{m{|�sX�Ut$ypz$|�x=� ­ |¾��|X}�y{s~|X�=o³q$°dxS� � �Ày��y®}¸±·°³}��uqn� k�su�;�uq;± ­ q�q$}~|w� ­ y®}1�Skns��uy{±�°dm®k�s¸±�qnx*�~suqnm{mp|Ms��¹qns\yp�w�dm{|��w|�x*��ki�~y{qnx¶¡�Î��³|X±·ypÏ³±�knmpm{�n�hypx,� ­ |g±�qn�w�w|�s�±·y®k�m{mp�
kÆzik�y{m{knodm{|�}~q��ö��´Hk�su|�êpë ���³�ÆìË��� ­ y®}»y®}H� ­ |1±·qnx*�us~q$mpm{|�s¯s~|��~°dsuxd|X�¾o�� � ­ |�Ç¾Èé±·qnx*�us~q$m¢}~��x*� ­ |X}�y®}»k�m{tnq$s~yp� ­ � }M¡

8:9
	 Y = NH�$[^_h` @-= Nh`
!K|���°S}Hsu|M±�kn�dyp�~°dm®ki�u|�q$°ds»su|M}~°dm���}»}�q��^knsM¡

5 Ú qnod°³}����³|Ms��¹q$s~� knxS±·|¿yp�w�dm{yp|X}�o³qn� ­ xdqn�wy{xSk�m��r|�s~�¹qnsu�wknxS±·|=k�x³�(suqnod°S}��&}��uknody{mpyp���n¡��Tq$xS}~|MÐ*°d|�x*�ump�$�ly{xtn|�xS|�s�k�m½�*q$°ds���|X}�y{tnx&qno���|X±Z�uypz$|�} ­ q$°dm{�¾or|!s~q$od°S}��H�r|�s~�¹qnsu� k�xS±�|n¡
5 u�ypz$|�x0knx��ºq��l� ­ |�°dxS}��~su°S±Z�u°dsu|M��±�qn�w�dm{|·Ã��r|�s~�~°Ss~oSk��~y{qnxS}�y{x*�~suq��d°S±·|X�,y{x�Î�|X±Z�uypq$x��d¡ �#� ­ |�±�mpq*}�|X�,m{q*q$�
}���}��~|��D� kÆ�¿or|gsu|�´»suyp���~|Mxºypxg^�VÉ�¹q$s~� kn}¸ypx0�Uy{tn°Ss~|¾�d¡ �³¡ «H­ |�x¶��kn}u}�°d�wy{xdt�� ­ ki�¸|Mzn|Ms~�@�dm®k�x*�¸y{xº� ­ |
}�|��\��|M}u±·suy{o³|X�ºo�� V �-, � ´»y�� ­ A0 �hV � Rûëg±�knxºq�±M±·°ds\ypx��dsuk$±Z�uy{±�|n� I ^+�-, ��I�È � ëGy®}\k�xSqnx���±·q$xS}�|Ms~zik��~y{zn|±·qnx³��y��uypq$xg�¹q$s»s~q$od°S}���}���k�ody{mpyp���n¡

5 «H­ |9suqnoS°S}��H�r|�s~�¹qnsu�wknxS±·|9�dsuqnodm{|�� ±Mk�xgor|�kn}u}�|X}~}~|M� o��Gkn°dtn�w|�x*�uypxdt\� ­ |9suqnod°³}��»}���k�ody{m{y���� �dsuqnoSmp|M�Â´»y�� ­k¸�¹°Smpm¶±�qn�w�dm{|·Ãg�r|�s~�¹qnsu� k�xS±�|�odmpq�±��¢¡
5 jl}u}�°d�wy{xdt�k��³|Ms��¹q$s~� knxS±·| }~�³|X±·ypÏ³±�k��~y{qnx=q��T� ­ | �¹q$s~� �e�d¡ �n� � k�xS�@|My�� ­ |�s1knx=k$�d��yp�~y{zn| q$s!qn°��u�d°��1�¸°Sm��uy��
�dmpy®±�k��~y{zn|¾�³|Ms��u°ds~o³ki�~y{qnxº�wq���|Mme�Äknx�}~°�ÒG±·y{|�x*�\Ç¾È ±·qnx³��y��uypq$xº�¹qns�suqnod°S}��\�r|�s~�¹qnsu� k�xS±�|g±�knx�or|¾��|Ms~y{zn|X�
´ ­ y{± ­ y®}�q$xdmp��}�m{y{t ­ �~m{�\±�qnxS}~|�suziki�~y{zn|H�dsuqiz�y{�d|M��±·|�s~�uknypxwsu|M}��~suy{±·�~y{qnxS}Àq$xw� ­ |l°dxS±·|Ms���k�y{x*���¸k�xS�w�r|�s~�¹qnsu� k�xS±�|
´T|Mypt ­ �uypxSt$}Hk�su|�|�x��¹q$su±�|M�Á¡

5 19xG� ­ |!q�� ­ |�s ­ k�x³�Á��y��Àsuqnod°S}��~xS|M}u}Ä�uqwypxd�S°����¸°dmp�~y{�dm{y{±Mki�uypz$|�°SxS±·|Ms���k�y{x$��� y®}Hsu|MÐ*°dy{s~|X�Á�*� ­ |�Ç È ±·qnx³��y��uypq$x
�¹qns»suqnod°S}��»�³|Ms��¹q$s~� knxS±·|�� kÆ�Go³|1kns~oSy��usukns~y{mp�G±�qnxS}~|�suziki�uypz$|9yp�U� ­ |!�dm®k�x*�»y{}�ypm{m���±·q$xS��yp�~y{qnxd|X�Á¡

0�qn�~y®±·|¿� ­ k��&|Mzn|MxP� ­ q$°dt ­ � ­ |@suqnod°S}��&}��uknody{mpyp���P±·suy��u|�suypq$x'�e�d¡ � � � y®}&xdqnxd�Ë±�qnxS}~|�suziki�~y{zn|$�Hypx��¹qnsu�¸°dm®ki�uypxdt�� ­ |
±·q$x*�~suqnm{mp|Msl}���x*� ­ |M}~y{}9kn}lk¾� �#�wodm{q�±��¾�dsuqnoSmp|M��}~qn�w|¸±�qnxS}~|�suziki�~y®}~� ´»y{mpmÀk�m{´¯kÆ��}»or|¸y{x*�~suq���°S±·|X��´ ­ |�x#s~q$od°S}��
�r|�s~�¹qnsu�wknxS±·|¿y{}�±�qnxS}~y{�d|�su|M�Á¡ �Sqns�}���k�xS�dknsu��kn�d��yp�~y{zn|=k�x³�(qn°d�~�d°����\°dm��uyp�Smpy®±�k��~y{zn|@°dxS±·|Ms���k�y{x*���n��� ­ |@s~q$od°S}��
�r|�s~�¹qnsu�wknxS±·|1±�qnxS�dy��uypq$x;´»ypm{mho³|1su|Mk$}�q$xSk�oSmp�g�~y{t ­ �M�rxSk��w|Mmp�&°d���uqgk �^k$±Z�~q$s9��¡ «H­ y{}9k��d�Smpy{|M}9k�m®}�q �¹q$s9}��uknxS�dk�s��
y{xd�d°����\°dm��uyp�Smpy®±�k��~y{zn|�°dxS±·|Ms���k�y{x*��� +rï9� ø ô �$ú,�gî �dú]+rópò�õSîÄô®í�BÄú�óöó���ñ��iõ
��ôöîeô ��õrú�� �H�SqnsHy{mpmp�Ë±�qnxS�dy��uypq$xd|M�¾�dm®k�x*�u}M��s~q$od°S}���r|�s~�¹qnsu�wknxS±·|¯� kÆ�1or|�k�suody��usukns~y{m{�!�³q�qns�|Mzn|Mx¸� ­ qn°dt ­ xSqn�wypx³k�m��r|�s~�¹qnsu�wknxS±·|»knxS�¸suqnoS°S}���}��uknodypm{yp���¸k�su|Hqno���k�y{xd|M�Á¡
Ê�x1qn� ­ |MsK´Tq$su�S}��M�¹qnsUypm{m���±·q$xS��yp�~y{qnxd|X���dm®k�x*�u}K� ­ |¯±·m{q$}~|M��m{q*q$�!�dsuqn�r|�s~�~y{|M}Kk��K� ­ |T�dm®k�x*�Uy{xd�d°��h� kÆ�lor|Äzn|Ms~����ypÑr|Ms~|Mx$�
�¹suqn�Ü� ­ q$}~|�k���� ­ |w�dm®k�x*��q$°��~�S°��M¡w�dq$s�|�Ãdk��w�dm{|n�¢� ­ |�suqnoS°S}��uxd|M}u}9�~q&qn°��u�d°��!�¸°Sm��uyp�dm{y®±�ki�uypz$|w°dxS±·|Ms���k�y{x*���&� kÆ�
or|1}~k��~y®}��^k$±Z�~q$s~� |Mzn|Mxg� ­ qn°dt ­ � ­ |!suqnod°S}��~xS|M}u}¯�~qwypxS�d°��l�\°dm��uyp�Smpy®±�k��~y{zn|�°dxS±�|�s~�uk�y{x*���Gy®}Hzn|�su�G�rq�qnsX¡
u�|�xS|�s�k�m{mp� yp��±�k�x¾o³|!±�qnxS±�mp°S�d|M�Á��� ­ ki�»yp�hk�x&°dxS}��~su°S±·�~°dsu|M�¾±·qn�w�dm{|·Ã¾�³|Ms��u°ds~o³ki�~y{qnx¾�wq��d|�mÁy®}Ä�uypt ­ �M��� ­ ki�»y{}Hyp�hknmpm
�dm®k�x*�u}lypx³±·m{°S��|M�;o*�¾� ­ |¸�r|�s~�~°dsuoSki�uypq$x�}��us~°S±·�~°dsu|¸±Mk�x�q�±�±�°dsly{x;�ds�kn±·�~y®±·|n�rk�xS��yp��� ­ |1�dm®k�x*�9y®}�su|Mk$}�q$xSk�odm{�G´¯|�m{m��
±·q$xS��yp�~y{qnxd|X�Á�i� ­ |Hqn���uyp� k�m*Ç¾È¬±·q$x$�us~q$mpm{|�sh´»y{mpm�xdqn�hor|»zn|Ms~�!±�qnxS}~|�suziki�~y{zn|Typx\� ­ |H}~|�x³}�|T� ­ k���s~q$od°S}��h�r|�s~�¹qnsu� k�xS±�|
´»y{mpmKxSq��»o³|1kns~oSy��usukns~y{mp� �rq�qns»t$ypz$|�x&xdqn�wy{xSk�mÁ�r|�s~�¹qnsu� k�xS±�|�knxS�¾s~q$od°S}��»}��uknody{mpyp���n¡
19x0� ­ |�qn� ­ |Ms ­ k�xS�K�Typ�1k�xa°dxS}��~su°S±Z�u°ds~|X�0±�qn�w�dm{|·Ã��r|�s~�~°Ss~oSk��~y{qnxa�wq��d|�m�y®}G±·q$xS}~|�suzÆk��~y{zn|&qnswyp�9� ­ |��dm®k�x*�Gy{}
y{mpmp�Ë±�qnxS�dy��uypq$xd|M�Á�Áknx¿� �#�Godmpq�±����dsuqnodm{|���Ç¾ÈÜq$���~y{� k�mÀ±·q$x$�us~q$mpm{|�s9� kÆ�¾or|\z$|�su�&±�qnxS}~|�suziki�uypz$|n¡lÊ�x@}�°³± ­ ±�k$}�|X}
�¸°³± ­ y{}T�uq¸or|9t*k�y{xd|M� o�� k1²¿k��d�dsuq$k$± ­ ¡¶Ê�xg� ­ |�xd|�Ã*�H}�|X±Z�uypq$xgsuqnod°S}��T±�qnx*�~suqnm¢��|M}~y{tnxG´»yp� ­ }��us~°S±·�~°dsu|M�g}�y{xdtn°Sm{kns
zik�m{°d|M}H´»y{m{mKo³|1±�qnxS}~y®��|�su|M�Á¡

� �ûã	��å��Ká�� ã�à�áhâ�ã	�������Àç �\à/å��hçMà��"! áhâ�å�æ¯á�å�â2��ä !¾ç�à���å#� $!â&%'$(�Må����

u�ki� ­ |�suy{xdt1� ­ |�knxSk�m{��}�y®}��uq�qnm®}Ä�dsu|M}~|�x*�u|M� y{x&Î�|X±Z�uypq$x¾����k1t$|�xd|Msuknmd�¹s�k��w|�´¯qnsu�\�¹qns¯s~q$od°S}��~xd|X}~}¯k�xSknmp��}~y{}Äq��Km{ypxS|Mk�s
}~��}��~|M� }¸±�knxºo³|¾ypm{m{°S}��usuk��~|X�,kn}¸ypx��hy{tn°dsu| �S¡pë$¡;j�x��=mpy{xd|Mkns¸y{x*�~|�s�±·q$xdxd|X±Z�~y{qnx=qn�l±·qnx*�us~q$m�ypxS�d°��u} � ����|Xkn}~°dsu|M�
qn°d�~�d°���} � �S��y®}��u°dsuoSk�xS±�|M} � �^�³±·qnx*�us~q$mpm{|M�¾qn°��u�d°���}(�¹|Ms~suqns»}~ypt$xSk�m®} �H
 �e���³|Ms��u°ds~o³ki�~y{qnx³} ) k�xS�&k ±·q$x$�us~q$mpm{|�s�. ±�knx
or|1|·Ã��dsu|M}u}�|X�&´»y�� ­ ypx�� ­ y®}»�¹s�k��w|�´¯qnsu�¢¡�Ê�x#Î�|M±·�~y{qnx;�w´¯|1kn}u}�°S��|X�¾� ­ k��JV �-, � ´Hkn}�k��¹°dm{mU±�qn�w�dm{|·Ã�odm{q�±��¢¡ 0�qi´



´¯|!´»ypm{m¶su|�m®kiÃG� ­ y®}lkn}u}~°d�w���~y{qnxK¡TÓ�|�su|<V �-, � y®}lk$}~}~°d�w|M�¾�~q ­ kÆzn|!kwodm{q�±��&��y®k�tnq$xSk�mK}��~su°S±·�~°dsu|1}�q k$}H�~q y{xS±·m{°S��|
k��¸°S± ­ m®k�sutn|Ms¯±�m{k$}~}Hqn�U°dxS±�|�s~�uknypx*���g��|X}~±�s~y{���uypq$xS}���m{y{�n|�|n¡ tS¡��Sknsukn�w|·�~suy®±l°dx³±·|�s~�uknypx*���$�d}�|M|�|$¡ t³¡Kê ��ì½¡

^��
V 	

�� � 
 �

j�xSknmp��}~y{}

.

���� ��
	

)� �
� �

�
 �
Î���x*� ­ |X}�y®}

.

��� �
	

� �
� �


 �
V 	

�

) �

) �
u�|Mxd|�s�k�mÁ�ds�k��w|M´Tq$s~�

�� � � ���

�hy{tn°dsu|C�d¡{ë 3 ��÷*ú·õ¢ú·ï~ò�ó���ï~òC/wú7B �iï!�J� ��ï¸òiõrò�ó�
ÆíZô®í\òiõ�� í"
iõSî �dú·íZô®íW�9��óùôöõ¢úuò�ï\ñ��iõ³îeï9��óÁí"
ÆíZîËú7/¸í4�
ÅPyp� ­ y{x;� ­ |¸t$|�xd|MsuknmK�¹s�k��w|�´¯qnsu�¾knxSk�m{��}�y®}lknxS�;}~�*x*� ­ |M}~y{}9±·q$xS}��uy��u°��~|X}���´¯qg}~�³|X±·y®k�mÀ±�k$}�|X}lkn}lypm{m{°S}��usuk��~|X��ypx¿�Uy{t��
°dsu|6�S¡pë$¡�!Ky{�n|�� ­ |1� �¾�¸odm{q�±����Ss~q$odmp|M���d}~±Mk�m{ypxdt*}TknxS�G´¯|�y{t ­ ��}Tkns~|�±·qnx�z$|�x*�~y{qnxSknmpm{� k�oS}~qnsuor|M� y{x*�~q\� ­ |��~s�k�x³}��¹|Ms
�¹°dxS±·�~y{qnx � y{x#qns���|Msl�uq¾xdq$s~� knmpy{µ�| � �½� 
 �hknxS�nV �-, � �~q&xdq$s~� ën¡(0lq��uy{±�|1� ­ ki�!y��T´T|��Sk�s~�~yp�~y{qnx*^+�-, � y{x*�~q¾�¹qn°ds
odm{q�±���}\±·q$xS}�y®}��~|�x*�¸´»yp� ­ � ­ |&��yp�w|MxS}�y{qnx³}¸qn�¯� ­ |G��´¯q;y{xd�d°��#� ) � � � � knxS�@��´¯q;qn°��u�d°���� � � 
 � � z$|M±·�~qns�}!´¯|g±�knxy®��|�x*�~yp�¹� ^ üuü �7, � k$}¯� ­ |��usuknxS}��¹|�sH� ki�~suypÃr^+�-, � y{x&�hy{tn°dsu|1��¡ �S¡

/ 9�; ² fgNh]d[ CK` @ `
jl}u}~°d�w|�� ­ k��kV �7, � y{}»kw�w|��\o³|Ms»q��h� ­ |!orqn°SxS��|M��}~°doS}~|·� 3
�� a \�V �-, � ) �  A02�hV �4OCM � � � ë ` � �S¡pë �
´ ­ |Ms~| � y®}���|�ÏSxd|X�¾o�� 3
� a�� �dy{knt�'(� �ü : �
	 8 �<�<� 8 � �.�� : � G � 8 � �ü : � G ��
 	 8 ���<� 8 � �.�� : � G ��
 G � 8 V ü 8 �<��� 8 V + +� � �K ) 0 8� �K ) Y 8 V � ) Y � G � 
 G � 
�� - � G � 
 G � 
���� � �S¡ � �

�Tm{|Mk�sum{�n��� ­ |�odmpq�±��w��y®k�tnq$xSk�m³}��us~°S±·�~°dsu|lq$xAV k�m{mpqi´�}Ä�¸°S± ­ �wq$s~|l�d|·�uknypm{|M�G°dxS±·|Ms���k�y{x*���\�wq���|�m®}Ä±�qn�w�Skns~|X�w´»y�� ­
� ­ |!Ç È k��d�dsuq$k$± ­ ´ ­ |�su|<V �7, � y{}l}�y{�w�dmp��k��¹°dm{mU±�qn�w�dm{|·Ã¾oSmpq�±��¢¡ 0lq��~y®±·|1� ­ k���� ­ y®}�y®}»qn�À±�qn°ds�}�|H��°³}��9k }~�r|M±·y®k�m
|�m{|��w|Mx$��qn�¶� ­ |1k�orqizn|�}�|�� � ¡��l|�ÏSxd|1knm{}~q¸� ­ |gñ��iïZï~ú·í +?��õ
��ôöõ*÷�ñ��[/X+rópú,�<+dú�ïZî½ð�ïE�uò�îeô ��õ�í�ú·î ��� 3
� � a � ��y®k�t�' � �ü : �
	 8 �<�<� 8 � �.�� ? .�� : � G ��
 G � 8 V ü 8 �<��� 8 V + + �� � �K ) Y 8 V � ) Y � G � 
 G � 
�� - � G � 
 G � 
���� � �S¡ � �

´ ­ y®± ­ ´¯|l´»y{mpm¢°S}~|ly{xg±·q$xdxd|X±Z�~y{qnxg´»y�� ­ �wy�Ã�|X� ²#}~�*x*� ­ |M}~y{}M¡ Ú qnod°³}��H}���k�ody{mpyp���w°dxS��|Ms»}��us~°S±·�~°dsu|M�w�r|�s~�~°Ss~oSk��~y{qnxS}V �-, � ) 
�� y{}l��|·�u|�su��y{xd|X�¾o�� � ­ |��¹qnm{m{qi´»ypxdt\� ­ |�qnsu|�� ´ ­ y{± ­ y®}�k�x&|·Ã��u|�xS}~ypq$x¾qn� «H­ |�qnsu|�� �d¡ �³¡
O��hL = ViL > / 9�; ��í�íZðD/wúlî �dòiîÀî �dú�ôöõ³îËú�ï~ñ��iõ³õrú�ñ·î½ô �iõ ^ üuü �-, � ô®í»í�î�ò ��ópú!ò�õ
�\î��SòiîÀî �dúQ+dú�ïZî½ð�ïE�uò�îeô ��õFV �7, � ô®íN�t�»íZðSñ,�
òk� �iï6/Üî��Sòiî¯î��Sú2+dú�ïZîeð�ïE��ú��gñ�ó��ií·ú��¾ó�����+=í"
Æí�î�ú7/éô®í!íZî�ò ��ópú\ô �¸òiõ�� ��õSó�
Gô �¸î��Sú�/ ò�+ �9�l��|·� �#:<s0^ ü~ü �-, � V �7, � � òÆí ,
î½ï~ò ø ú·ï�í�ú·í1î��SúW=C
�>�ð�ô®íZîo? ñ��iõSî �ið�ï � �XúZí¸õ��iî�ú�õrñ�ôöï~ñ·ó{ú�î��Sú �iïZô�÷nôöõ?� ���dú�õ@î �dúwñ�ó��Æí�ú��&ó�����+ºí"
ÆíZîËú7/Üôöõ � ô�÷nð�ï~ú � � "
ô®í�íZîËò0�·ópúU� �iï�òióöóD+Sú�ïZîeð�ïE��òiî½ô �iõSí]V �7, � ) 
�� ô �1òiõ�� ��õSó�
 ô �

��|�� �h:�s ^ üuü �4O�M � V �PO�M � ���a � 
 M]5�
 V �PO�M � ) 
�� � �S¡ � �
& % �#^ üuü �4OCM � V �PO�M � � � ë 
 M]5�
 V �PO�M � ) 
�� � �S¡ � �
� A0 �#^ ü~ü �PO�M � � � ë 
 M � �S¡ � �



� § Ø�Ø��@Ø�� �
	 ÕÆØ § Õ�
 ����� «H­ |!�Ss~q�q��U�¹qnm{mpqi´�}¯|Xkn}~ypm{� �¹suqn� «H­ |Mqnsu|��é�d¡ �w´»yp� ­ V �-, � ) 
�� ¡
0�qn�~|&� ­ ki� � �S¡ � � y®}wqnxSmp�,k=}~°�ÒG±·y{|�x*�G±·qnx³��y��uypq$x��¹q$sws~q$od°S}�� }��uknody{mpyp���n¡ «H­ |�xd|M±�|M}u}�yp���,q��9� ­ |�}~yp�wy{m{kns ±·qnx³��y��
�~y{qnx*�e�d¡ � � � �¹qns�°dxS}��~su°S±Z�u°ds~|X�;�r|�s~�~°dsuoSk��~y{qnxS}l�¹qnm{mpqi´�}9�¹suqn��� ­ |\�^k$±Z��� ­ k���� ­ |�°dxS}��~su°S±Z�u°dsu|M�;�r|�s~�~°Ss~oSk��~y{qnx@}�|��
y{xS±·m{°S��|�òióöó V �7, � ´»yp� ­ A0 � V �PO�M � � R¼ë$¡lÓ�|Ms~|$� ­ qi´T|Mzn|�sX�S´¯|1su|M}��~suy{±·��� ­ |�}~|·��q����³|Ms��u°dsuoSki�uypq$xS}��uq V �-, � ) 
��
k�x³�;� ­ |�su|·�¹q$s~|$�Áypx@tn|Mxd|�s�k�m½�Á±·qnx³��y��uypq$x*�	�d¡ � � ±�knx¿or| k�suody��usukns~y{m{��±�qnxS}~|�suziki�uypz$|n¡ Ú k�� ­ |Ms�� ­ knx@k&}�y{xdt$°dm{kns�zÆknmp°S|
±·q$xS}��~s�k�y{x$�T´T|9xd|�|X�G}�q$�w|l�w|Mk$}�°dsu|�´ ­ y®± ­ ��k��n|X}�y{x*�~q\k$±�±�qn°dx*��� ­ |�}��~su°S±·�~°dsu|lqn�Á� ­ |9�³|Ms��u°ds~o³ki�~y{qnx³}HV �-, � ¡ «H­ y{}
y®}H�ds~|X±·y®}�|Mmp�G� ­ |1}��~su°S±Z�u°dsu|M�&}�y{xdtn°Sm{kns»zÆknmp°S|�²�¡
u�y{zn|�x�kw� ki�us~ypÃ ^ ) Y +"- . ��� ­ |!�rq$}~y��uypz$|�su|Mknm��Ëzik�m{°d|M�G�¹°dxS±·�~y{qnx�²¿y®}¯� ­ |�x;��|�ÏSxd|M�¾o�� 3

² � �#^ ���a ë
�wypx�\ A02�hV � 3 VN) � 8 ��|·� �#:<s0^�V �.a � ` � �S¡ � �

°dxdm{|M}u}1xSq0V ) � �wkn�n|X}<:8s ^�VD}�y{xdtn°Sm{knsM�hypx�´ ­ y{± ­ ±�kn}~| ² � �h^ �Ga �S¡ «H­ °³}gë[YÆ² � �#^ � y®}!� ­ |��~}~y{µ�|��;q��
� ­ |�}~� k�m{mp|X}����³|Ms��u°ds~o³ki�~y{qnx0Vg�¢�w|Mk$}�°Ss~|X��o��&yp�u}�� kiÃ�y{�¸°d�û}~ypxStn°dm®k�s9zÆknmp°S|n�Á´ ­ y®± ­ � k��$|M}l�d|·� �#:Gs�^�V �ka �d¡
�ÄÐ*°dy{zik�m{|�x*�~m{�n�¯ëmYi² � �#^+�4O�M � � y®}!� ­ |¾}~y{µ�|Gqn�¯� ­ |¾}~� k�m{mp|X}��\�³|Ms��u°ds~o³ki�~y{qnx_V �4OCM � ´ ­ y®± ­ } ­ yp�ö�u}¸� ­ |¾± ­ knsuk$±Z�~|Ms~y®±
m{q�±�yKq��U� ­ |��usuknxS}��¹|�s»� ki�us~ypÃ ^+�-, � �uq\� ­ |(0���Ð*°dy®}����rqny{x*��s!ë!ki�H� ­ |��¹su|MÐ*°d|MxS±·�pM�¡
�dsuqn� � ­ |¯�d|·ÏSxdyp�~y{qnx\q��S²¾k�xS� «H­ |�qnsu|�� �S¡pëT´T|Txdqi´ ­ kÆzn|Ä� ­ |T�¹qnm{m{qi´»ypxdt�� ­ |Mqnsu|��
�¹qnsÀkn}u}~|M}u}�y{xdt�suqnod°³}��À}���k�ody{mpyp���n�
}~|�|!k�m®}�q�êpë ���¶ëÆ�Mì 3
O��hL = ViL > / 9 8T� 0 = BÀ_U`MJGIÁJX]�B @ [ @ J C � @ J�� ² ( ��í�íZðD/ ú î �dòiî�î �dúgôöõSî�ú·ï~ñ���õSõrú�ñ�îeô ��õ*^ ü~ü �-, � ô®í�íZî�ò ��ópú&òiõ
�;î��Sòiîî �dúX+Sú·ïZî½ð�ïE��òiî½ô �iõ V �-, � ô®í �9�¸íZðSñ,�¿òJ� �iï6/Éî �dò�î»î��SúX+dú�ïZîeð�ïE��ú��&ñ·ó��ií�ú,�&ó ���,+,í�
ÆíZî�ú�/Üô®í1íZî�ò ��ópúwô ��òiõ
� ��õSó�
&ô �1î �dú/ ò�+ �9����|�� �h:<s ^ üuü �-, � V �-, � � òií ,gî½ï~ò ø ú�ï�í�úZí1î �dúJ=C
�>�ð�ô®íZî ? ñ,��õSî �ið�ï � �Xú·í1õ
�iî»ú�õrñ�ôöï~ñ·ó{ú¸î �dú ��ïZô�÷�ôöõ � ���dú�õ¿î �dú
ñ�ó��Æí�ú��Gó ���,+@í"
ÆíZîËú7/ ôöõ � ô�÷�ð�ï~ú#� � "gô®í�íZîËò0�·ópúH� ��ï¸òióöóD+Sú�ïZîeð�ïE��òiî½ô �iõSíXV �7, � ) 
�� ô �¸òiõ�� ��õSó�
 ô � �

I ² � �#^ ü~ü �-, � � I È R�ë � �S¡ E �B �dú�ï~ú �
I ² � �#^ ü~ü �-, � ��I È �a }�°d�

�
² � � ^ ü~ü �PO�M � � � �S¡ � �

�dq$s9suqnoS°S}��9�³|Ms��¹q$s~� k�x³±·|1� ­ |1�usuknxS}��¹|�s9�¹°dxS±Z�uypq$x # C �¹s~q$� � �U�~q 
 �U� kÆ��o³|��Sk�s~�~yp�~y{qnxS|M�;k$}lkGm{y{xd|Mknsl�¹s�kn±·�~y{qnxSknm
�~s�k�x³}��¹q$s~� ki�uypq$x:3
 � �7, �Qa # C �h^+�-, � 8 V �-, � � � � �7, �Qa�� ^ �,� �-, � ;_^ �Zü �7, � V �-, � � :Ws ^ üuü �7, � V �-, � � 
 ü ^ ü�� �7, �
	 � � �-, � �	�d¡{ëM� �
Ó�|Ms~|�^ �,� �-, � y®}H� ­ |1´¯|�y{t ­ �~|X�gxdq$�wypxSknmK�r|�s~�¹qnsu�wknxS±·|��¹°dx³±Z�~y{qnx;knxS� # C �h^+�-, � 8 V �7, � � y®}H� ­ °³}H� ­ |!´¯|�y{t ­ �u|M�&�³|Ms��
�~°Ss~or|M�&�r|�s~�¹qnsu�wknxS±·|��¹°dx³±Z�~y{qnx¶¡ 0�qi´(�¹suqn��� �d¡{ëM� � � ­ |!suqnod°³}��»�r|�s~�¹qnsu�wknxS±·|�q$o���|M±·�~y{zn|�o³|X±·q$��|X}

I # C �h^+�-, � 8 V �7, � �<I È a }~°d�
�
A0�� # C �#^+�PO�M � 8 V � � � ë �	�d¡{ënë �

jl}gypx�Î�|M±Z�uypq$x(��¡ �º´T|�xdqn�~y®±·|�� ­ ki� � ­ |#±�qnxS��yp�~y{qnx��¹q$sGsuqnod°S}��G�r|�s~�¹qnsu�wknxS±·|�y®}gkº}~ypxStn°dm®k�s zik�m{°d|#±�qnxS}��~s�k�y{x*�
}~yp�wy{m{kns��~qg� ­ |�suqnod°S}��9}��uknodypm{yp����±�qnxS�dy��uypq$xA�e��¡ � � � knxS�;±·q$xS±·m{°S��| 3�î��Sú�ï9� ��ð�íZî +dú�ïN� �iï6/ òiõ¢ñuú � � "�úuñ�î½ô ø ú�� � � "�" �¾ô®í
í�òiî½ô®íN�Tú���ô �Gòiõ�� ��õSó�
�ô �wî �dú ôöõ³îËú�ï~ñ��iõ³õrú�ñ�îeô ��õ # C �#^+�7, � 8 V �7, � � ô®íwï9�0�·ð�íZî½ó�
&í�î�ò ��ópúX� �iïgò�õ��iï6/ ����ð�õ
�nú�� /wò�îeïZô �+Sú·ïZî½ð�ïE��òiî½ô �iõ3V � �7, � B�ôöî � A02�hV � �PO�M � � Rûën¡#Ól|�xS±�|go��ºk�°dt$�w|�x*�~y{xdt�� ­ |g�r|�s~�~°dsuoSk��~y{qnx�}��~su°S±Z�u°dsu|G´»y�� ­ k��¹°Smpm
±·q$�w�dmp|�Ã��³|Ms��¹q$s~� k�x³±·|¸oSmpq�±�� V � �7, � � ­ |\suqnoS°S}����³|Ms��¹q$s~� knxS±·|�±·qnx³��y��uypq$x#±�knx;or|\|XÐ$°Sypzik�m{|�x³±·|M�#´»y�� ­ kgs~q$od°S}��
}��uk�oSypm{y����¾±·qnx³��y��uypq$xK�S}~|�|!�hypt$°dsu|!�d¡ ��¡
Å@|�� ­ °S} ­ kÆz$|l� ­ |��¹qnm{m{qi´»ypxdt�� ­ |�q$s~|M�Â�¹qns�k$}~}~|M}u}�y{xdt\s~q$od°S}��H�r|�s~�¹qnsu� k�xS±�|n�d}~|�| êpë ���Këi�Mì 3
O��hL = ViL > / 9�/ � 0 = BÀ_U`MJwclL*V�� = V > ]dN��nL � @ J�� ² ( � ú�î9ò�õ�Ç¾È +Sú�ïN� �iï6/ òiõrñ�úGí +dú�ñ�ô �Tñ�òiî½ô �iõ �uú¸÷�ô ø ú·õ �iõºî �dúî½ï~òiõSí-�·ú�ïQ��ð�õrñ�î½ô �iõ<��ï9�C/ � �Tî*� 
 � �gî$
�+rô^ñ�ò�óöó�
&òpBÄú·ô�÷)��î�ú��Gí�ú�õdíZôöî½ô ø ôöî$
wí +dú�ñ�ô �Tñ�òiî½ô �iõ � �t��î��Sú.� ��ï6/ �

I # C �h^+�-, � 8 V �-, � ��I È a }~°d�
�
A0�� # C �#^+�4OCM � 8 V �PO�M � � � � ë �	�d¡{ëX� �

���dú�õ # C �#^+�-, � 8 V �-, � � ô®í�íZîËò0�·ópúwò�õ
� I�# C �#^+�7, � 8 V �7, � �<I È � ëC5 
%V �-, � ) 
�� ô �¸òiõ�� ��õSó�
Gô �
MM ²��� �#^+�7, � � MM È R�ë �	�d¡{ë�� �B �dú�ï~ú¸î��Súd+Sú�ïZîeð�ïE��òiî½ô �iõ#í�ú·î¯ô®í¸òiðn÷�/wú�õSî�ú��FB�ôöî��¿ò2��ð�óöóhñ,�C/2+¢ópú,�W+Sú�ïN� �iï6/ òiõrñ�ú ��ó��Xñ����

�� a�� ��y{knt��hV 8 V � � �� V ) � 8 V � ) Y J - J � �	�d¡{ë4� �



«H­ |Mqnsu|�� �S¡ �wy®}»� ­ |1su|MknmK�SkÆ�nqnÑ;�¹qns9�w|Mkn}~°dsuypxSt��r|�s~�¹qnsu� k�xS±�|!ypx;�~|�su� }»q��À� ­ | � �½xSqnsu�ék�x³�¾orqn°SxS��y{xdtG�wq���|�m°dxS±�|�s~�uknypx*���gy{x&� ­ |\}~kn��|!� knxdxd|�sX¡Tv9}�y{xdtG²@yp�ly{}»� ­ |Mx��³q*}~}~ypoSmp|!�uqw�~|X}����¹q$s�orq�� ­ suqnoS°S}��l}��uknody{mpyp���¾knxS�&s~q$od°S}��
�r|�s~�¹qnsu�wknxS±·|�y{xPk¿xSqnx���±·q$xS}�|Ms~zik��~y{zn|&�wknxdxd|MsM¡PÊ�xS�d|�|M�K�Typ��� ­ |�°dx³±·|�s~�uknypx*���,y®} �wq���|�m{|M�a|�Ã�k$±Z�ump�,o��gV �7, � �
y½¡ |$¡p�Uy��»k�m{m��dm®k�x*�u}�y{x#� ­ | xdq$s~���Ëo³q$°dxS��|X�¿}~|·�1±�knx¿su|Mknmpm{��q�±�±�°ds!ypx@�ds�kn±·�~y®±·|n�K� ­ |Mx¿� ­ | ²0±�qnxS�dy��uypq$x#�¹q$s!s~q$od°S}��
�r|�s~�¹qnsu�wknxS±·|9y{}HxS|M±·|X}~}uk�su�wk�xS�¾}�°�ÒG±�yp|Mx$�X¡ 0�qn�~y®±·| ­ qi´P� ­ |�²#� ­ |Mqnsu|�� }T�ds~qiz�y®��|M}T�¸°³± ­ �~y{t ­ �u|�s»±·q$xS��yp�~y{qnxS}T�¹qns
suqnod°S}����r|�s~�¹qnsu�wknxS±·|!±�qn�w�Sk�su|M�&´»yp� ­ � ­ |�Ç¾Èés~|X}�°dmp�u}�ypx#Î�|X±Z�uypq$x#��¡ �S¡ � |Ms��¹q$s~� k�x³±·|!k�xS��}��uknodypm{yp���¾±·q$xS��yp�~y{qnxS}
k�su|Gxdqi´ }~|��³k�s�ki�~|X�Á�À�¸°S± ­ �~y{t ­ �~|Ms\°dx³±·|�s~�uknypx*���=��|M}u±·suy{���~y{qnxS}¸� kÆ�@or|&tny{zn|�x,�d°d|g�uq;� ­ |¾��y®k�t$qnxSknmT}��~su°S±Z�u°dsu|
qnx � k�x³��xdqnx���±·q$xS}~|�suzÆk��~y{zn|�s~|X}�°Sm���}lk�su|!�dsuqiz�y{��|X�G�¹q$s9knmpmK�r|�s~�~°Ss~oSk��~y{qnx��wq���|�m®}�knxS��|�z$|�x��¹qnslypm{m���±·q$xS��yp�~y{qnxd|X�
}~��}��~|M� }�¡
Î�y{xS±·|<V ü a ��y®k�tD\[V 8 � ` k�xS� V ü a ��y{kntD\X� 8 V � ` kns~|�}~�³|X±·y®k�m¶±Mkn}~|M}¯q��QV ) �� yp��y®}»±·m{|Mk�sH� ­ ki�

²��� �h^+�PO�M � �!= � kiÃ \M² � �h^ üuü �PO�M � � 8 ² � � �#^ �,� �4OCM � �Qa A02�h^ �,� �PO�M � �6` �	�d¡{ë � �
´ ­ y®± ­ y{���Smpy{|M}l� ­ k��l�¹q$s9suqnod°³}��l�r|�s~�¹qnsu� k�xS±�|1yp�9y®}lxd|X±·|X}~}uk�su�G� ­ ki�9� ­ |w±·m{q$}~|M��m{q�qn�;}~��}��~|M�Üy{}9s~q$od°S}��~m{�&}��uknodm{|
k�x³�¾}uki�uy{}�ÏS|M}¯� ­ |!xdq$��y{xSknmÁ�³|Ms��¹q$s~� k�x³±·|�qno���|X±Z�uypz$|n¡

/ 9 8 Y =?> � _¶JX]�J @-= N = � ²
v�xd�¹qns~�~°dxSk��~|Mmp�,�TÐ$°³ki�~y{qnx � �d¡ù� � y{}�xdqn�w}~°dyp�uknodmp|¾�¹qnsw±·q$�w�d°��~y{xdt@²�}~ypxS±�|g� ­ |&yp�w�dm{yp|X��q$���~y{�wypµXki�uypq$x,�dsuqnodm{|��
� kÆ� ­ kÆzn|»�¸°Sm��uyp�dm{|lm{q�±�knmS� kiÃ�y{�wkgê�ë ���³ë EÆìË¡ÀÓlqi´T|Mzn|Ms��~y{t ­ �Ä°d�S�³|Ms¯knxS� m{qi´T|Ms�o³q$°dxS�d}Ä�¹qnsT²��wkÆ��or|l|·Ñ¢|M±·�~y{zn|Mmp�
±·q$�w�d°��~|X�G�¹q$sHo³qn� ­ ±·q$���Smp|�Ãgk�xS�¾�wy�Ã�|M�¾�r|�s~�~°dsuoSki�uypq$xS}H}�|��u}M¡�j�m{tnqnsuyp� ­ � }¯�¹qns»±�qn�w�d°��uypxdt�� ­ |M}~|�o³q$°dxS�d} ­ kÆz$|
or|�|�x,�dq�±�°d�w|�x*�~|X�@ypxº}~|�zn|Msuknm��Sk��r|�s�}M�U}~|�|w|n¡ tS¡Äêpë �d��ëM��ì½¡g�Sqns¸}~y{���Smpy®±·yp���¿k$}~}~°d�w|�� ­ k��G^ ) Y +"-/+ y{}¸}~Ð*°Skns~|$¡�9|·ÏSxd|�� . K + kn} 3 � . K + a y{x��� D�� 
�� � D
	 � � D��


 � ���� A0
� � �p^ � 
 ü� s O ) � ' :J;�) � + 
 	� � R�ë�� �	�d¡{ë � �

� ­ |�x
� kiÃ� D
� %?� "W^ � Ra² � �#^ � R�� . K + �	�d¡{ëÆ� �

Ó�|Ms~|��éy®}¯� ­ |1}~|·� 3
� a � " ) � ��� �

�K )ºê s!ë%��ë·ì 8 � ���K � �K a ë 8 V 5� V � a : � G ��
 G � 
 � � �	�d¡{ë E �
´ ­ |Ms~|+��� � 5Ì��|�xdqn�~|X}�±·q$���Smp|�Ã¾±·q$xi��°dt$k��~|��~s�k�x³}��rq$}~|n¡��ûy®}H� ­ |1}~|·�»qn� ­ |Ms~�wyp�~y®k�x&�³q*}�yp�~y{zn|1�d|·ÏSxdyp�~|!� k��~suy{±�|M} 3
� a � ��y®k�t ' � ü 8 ���<� 8 � . � ? . � 8 � ü : � G � 
 G � 
 	 8 �<��� 8 � + : � G +�� � K ) Y ��� - ��� 8 � 5K a � K ��� 8 � � ) 0 8 � � �a� � �	�d¡{ëM� �

´ ­ |Ms~| � . a � . � ? . � ? + ¡��Uy{xSknmpm{�n�  y®}¯� ­ |1}~|·� 3 a � ��y{knt�'-) ü 8 ���<� 8 ) . � 8�� � G � 
 	 8 ���<� 8�� � G + �� )WK4) Y ��� - ��� 8 )WK a ) 5K � �	�d¡ ��� �
�dq$s»�d°dsu|�m{�g±·q$�w�dmp|�Ãg�r|�s~�~°dsuoSki�uypq$x&}~|·��}(��) a � � � ­ |�kno³qiz$|�o³q$°dxS�d}Hsu|M��°³±·|��~q 3

� k�Ã� D
� % � "W^ � Ra² � �#^ � R ypxd�� D�� A0 ' �p^ � 
 ü + �	�d¡ ��ë �
Ê�xg�TÐ$°³ki�~y{qnx �	�d¡{ëÆ� � k�xS� � �d¡ ��ë � � ­ |lm{qi´T|Ms�orqn°dxS�gy{}¯kn±·�~°Sknmpm{�wk�xG|XÐ$°³k�m{y�����ê�ëX�Æì¢od°��H°dx��¹qns~�~°SxSki�u|�m{�\� ­ |��¹°SxS±Z�uypq$x% � " � � y{}�xdq$x��Ë±�qnx�zn|�Ã@}~q#´¯|¾±Mk�xdxdqn�\t$°Sk�s�k�x*�~|M|w�~q¿ÏSxS�,� ­ |¾tnm{qnoSknmT� kiÃ�y{�¸°d� knxS� ­ |MxS±·|&´T|¾qnxdm{�=qno���k�y{x
k�m{qi´T|Ms�orqn°SxS�¿�¹qns1²�¡GÊ�x@� ­ y{}¸�Sk��r|�s�� ­ |Gk�m{tnq$s~yp� ­ �w}��Ss~qiz�y®��|M�¿ypx@� ­ |&ýºþ�ÿ �Äþ��=²��	�9õrò�ó�
ÆíZô®ígòiõ
� � 
iõ³î��SúZíZô®í
������ó����E�!´¯|�su|�°S}~|M�¾�¹qns�±�qn�w�d°��uypxdtw²¢�Ëo³q$°dxS�d}M¡

/ 9�/ ² I CKN¢J��UL�` @ `
�dq$sgsuqnod°³}��¾}~��x*� ­ |X}�y®} � ­ |;�usuknxS}��¹|MsG�¹°dx³±Z�~y{qnx # %!�¹suqn�<ê ) � �pì ���~q�ê � 
 ��ì �Ì� kÆ�0or|#�Skns��uypq$xd|M�Pk$} � ­ |#m{ypxS|Mk�s�¹s�kn±Z�uypq$xSk�m¢�usuknxS}��¹qnsu�wk��~y{qnx:3� � �-, �
 �7�-, � � a #.% �&�A�7, � 8 ./�-, � � � ) �7, �� � �-, � � a

��� ü~ü �-, � ; � ü�� �7, � .��7, � �#:<s � �9� �-, � ./�-, � � 
 ü � ��ü �-, � 	 � ) �-, �� �7�7, � � �	�d¡ �n� �



0�qn�~y®±·y{xdt!� ­ ki� #�% �"�A�-, � 8 .��7, � �.a ^+�7, � k�x³�w°S}�y{xdt «H­ |�qnsu|�� �d¡ �!k1}��uk�oSypm{ypµMypxSt1±·qnx*�us~q$mpm{|�s ./�-, � k$± ­ yp|Mzn|X}Às~q$od°S}��
�r|�s~�¹qnsu�wknxS±·|�yp�ÀknxS�¾qnxdm{�Gyp�U�¹q$s»|Mkn± ­ �¹su|MÐ*°d|�x³±·�8M )@ê � 8 � ìË��� ­ |1}��us~°³±Z�~°Ss~|X�¾}~ypxStn°dm®k�sHzik�m{°d|1}uki�~y®}�ÏS|M} 3

² �� � # % �&�A�4OCM � 8 ./�PO�M � � � � ë �	�d¡ �2� �
�Tqnx³}�|XÐ$°S|�x*�~m{�G� ­ |¸suqnod°³}����r|�s~�¹qnsu� k�xS±�|!�ds~q$odm{|�� or|M±�qn�w|M}lqnxd|¸q���}���x*� ­ |M}~ypµMypxdtGkwxSqn�wypx³k�m{mp��}���k�ody{m{ypµMypxdtG±�qnx��
�~suqnm{m{|�s�.��7, � � ­ ki���wy{xdy{��y{µ�|X}»²��� � # % �"� 8 . � � kn±�s~q*}~}T�¹su|MÐ*°d|MxS±·� 3

./�-, �Qa y{x��
��� � � � D
	 MM ² �� � #�% �&���-, � 8 .��-, � � � MM È �	�d¡ � � �

´ ­ |Ms~|�
¬�d|�xdqn�~|M}¯� ­ |1}~|·��q���k�m{mÁxdq$��y{xSknmpm{�g}��uk�oSypm{ypµMypxStw±�qnx*�~suqnm{m{|�s�}�¡

��������� � Ø 
�� � Õ�� ² �hÖ ��¦ 	 Õ ¥ ��¥�� � W��
	 ¦ Õ §Æ¨³¦�� Ø �
v�xd�¹qns~�~°dxSk��~|Mmp�#� �S¡ � � � y®}�xSq��Ä�usuk$±Z��k�odm{|l}~ypxS±�|l²�±�knxdxdqn�Tor|9��y{s~|X±Z�ump�w±·q$���S°��~|X�Á¡ Ú ki� ­ |�sÄ� ­ |9°d�d�r|�s¯o³q$°dxS� q$xG²
y®}»°S}~|M�&�~qw�¹q$s~�\°dm®ki�~|�� ­ |¸±�qnx*�~suqnmÁ�dsuqnoSmp|M�&¡¯�dq$s��d°dsu|�m{�¾±�qn�w�dm{|·Ã��³|Ms��u°ds~o³ki�~y{qnx³}�� � � a �wy{xA� �d¡ � � �d� ­ |!°d�d�r|�s
orqn°dxS�&�dsuqnoSmp|M� o³|X±·q$��|X}

.��7, �Qa y{x��
��� � � � D
	 }~°d�� y{x��� � � � D�� � A0 ' � �-M �,#.% � �A�PO�M � 8 .��4O�M � � � 
 ü �-M � + � �	�d¡ � � �

v�xd�¹qns~�~°dxSk��~|Mmp�$�iy���y®}hknm{}~qlxSq��À�*xSqi´»x ­ qi´=�~q�}~qnm{zn| �	�d¡ � � � ¡UÓlqi´T|Mzn|MsUk�x�k��d�Ss~qÆÃ�y{�wk��~y{qnx��uq�±�qn�w�dm{|·Ã!²g}~�*x*� ­ |M}~y{}
±�knxPo³|#�wk$��|;o��0� ­ |��¹q$mpm{qi´»y{xdtºy��u|�s�ki�uypz$|;}~± ­ |M�w|n¡��dq$s¾k@ÏdÃ�|M�P±�qnx*�~suqnm{m{|�s�.��7, � �H� ­ |#�dsuqnodm{|�� q���ÏSxS�dypxdt
� �NM � y®}1��°³}��&� ­ |=±·q$�w�dmp|�ÃP²�°d�d�r|�s�o³q$°dxS�P�Ss~q$odmp|M� ´ ­ y{± ­ y{}&k�±�qnx�zn|�Ãa�Ss~q$odmp|M� ´»yp� ­ ��xdqi´»x�}~qnm{°��~y{qnxK¡
ÓlkÆz�y{xdt1�¹q$°dxS�g� ­ |X}�|�}u±�k�m{y{xdt$}T´T|�� kÆ�wÏd�»}���k�odm{|9�wy{xdy{�¸°d� � ­ kn}~|l�usuknxS}��¹|�sT�¹°dxS±Z�uypq$x¾� k��~suy{±�|M}�� �PO�M � �~q � �-M �
}~°S± ­ � ­ ki�l� ­ |¸y{x*�~|Msu±�qnxdxd|X±Z�uypq$x � �-, � �A�-, � � 
 ü �7, � y®}9}��uknodm{|n¡lÅ@|¸� kÆ��y{���rq$}~|1� ­ |¸|�Ã��~s�kG±·q$xS}��usuknypx*��� ­ ki�9� ­ |k��S�ds~qÆÃ�y{� ki�~y{qnx³}.? �-, � } ­ qn°dm®�&o³|!�wy{xdyp�\°d� � ­ kn}~|+�^}~qw� ­ k��]? 
 ü �-, � y®}»}���k�odm{|��~q�q � }~ypx³±·|1k�x��G� ­ kn}~|�ypxr? �4OCM �
y®}1k�oS}~qnsuor|M�¿ypx*�~q;� ­ |G±�qn�w�dm{|·Ã¿�r|�s~�~°Ss~oSk��~y{qnxS}M¡g�Sqns¸k�t$ypz$|�x@�wkntnxdyp�~°³��|Gq�� � �NM � �U� ­ |G� ­ kn}~|G±·q$s~su|M}~�³q$xS��y{xdt
�~qºk¿�wypxdy{�¸°S� � ­ k$}�|¾�~s�k�xS}��¹|�s��¹°dx³±Z�~y{qnx�}~��}��~|M� � kÆ�ºo³|�±�qn�w�d°��u|M�0°S}�y{xdt=±·q$���Smp|�Ã�±·|��³}��us~°d� �~|M± ­ xdy{Ð*°d|X}�¡
jl±M±·°ds�ki�u|#�usuknxS}��¹|�s¾�¹°dxS±Z�uypq$x�|X}��uyp� k��~|M}�� kÆ�a� ­ |�x o³|=tn|Mxd|�s�ki�u|M�P°³}�y{xdtP}���k�xS�Sk�s����¹s~|XÐ*°d|�xS±��(��qn� knypx�mp|Xkn}��
}uÐ$°³k�su|M}��~|X± ­ xdy®Ð*°d|M}M¡g�dq$s1tny{zn|Mx@}u±�knmpy{xdt*} � �-, � � ­ |G�dsuqnodm{|�� q��¯ÏSxS��y{xdt#k�±�qnx*�~suqnm{mp|Ms�.��-, � ´ ­ y®± ­ �wypxdy{�wypµM|M}
� ­ |¾xdq$s~� I-#.% � � �-, � ���-, � � 
 ü �7, � 8 ./�-, � ��I�È ´»ypm{mTor|&s~|X��°S±·|X�=�~q=k#}��uknxS�dknsu�=Ç È �ds~q$odm{|���¡ Ú |��r|Mki�uypxSt;� ­ y{}
�dsuq�±·|M�d°ds~|$����|�xdqn�~|X� � ��� y��u|�s�ki�~y{qnx¶��}~|�z$|�s�k�mS�~y{��|X}H´»ypm{m¢��yp|Mm{�G� ­ |!±·q$�w�dmp|�ÃG²;qn�d�~y{�wknmK±·q$x$�us~q$mpm{|�sT�dsuqiz*y®��|X�w� ­ |
k�m{tnq$s~yp� ­ �Û±�qnx�zn|Ms~t$|M}M¡U�Äzn|�xG� ­ q$°dt ­ � ­ |�±·q$���S°��uk��~y{qnxgqn�K� ­ | ��}~±Mk�m{ypxSt$}ÄknxS� � ­ |�qn���uyp� knm³Ç È ±·qnx*�us~q$mpm{|�sHk�su|
orq�� ­ ±�qnx�zn|�Ã¾�dsuqnoSmp|M�w}M�d� ­ | � ����yp�~|Msuk��~y{qnx��dsuq�±·|M�d°ds~|!y®}1õ��iî���q$ypx*�ump��±·q$x*z$|·Ã&ypx � �7, � k�x³�#.��-, � knxS��±·q$°dx*�~|�s
|·Ãdkn���Smp|X} ­ kn}Hor|�|Mx�tny{zn|�x=ê ���ÆìË¡�Ó�qi´¯|�z$|�sX� � ���
yp�~|Msuk��~y{qnx ­ kn}Hor|�|Mx�}�°S±M±·|X}��¹°dm{m{�¾k��S�dmpy{|M�¾�uqwkwm®k�sutn|�x�°d�¸or|�slq��
k��S�dmpy®±�k��~y{qnxS}M¡ «H­ | � ���
y��u|�s�ki�uypq$xg�dsuq�±·|M�d°ds~|�� kÆ�Gor|!qn°��umpy{xd|X�&k$}Ho³|Mmpqi´!¡
c�V = �nL�bh_¶ViL / 9�;�����
 Ô &ZJXL*VÆ]dJ @�= N@(" �A�¯ô ø ú�õ@òiõ=òiðn÷�/wú�õSî�ú���í"
ÆíZîËú7/ ���-, � 5�ópú�î S a ë�òiõ���^ K �7, �Qa �A�7, � �
� � � ôöõ�� î �dú�Ç È ��+¢îeô-/ òióÀñ,��õSî½ï9�ióöó{ú·ï6. K �-, � �

.pK �-, �.a y{x��
������� D
	 I # % �#^ KD�-, � 8 .��7, � �<I È �	�d¡ � � �

� � � ôöõ�� î �dú1í�ñuò�óùôöõ*÷�í �+$K ? ü �-M � íE�ió ø ôöõ*÷¾î �dú�ñ,�C/2+¢ópú,�¸²Pð�+ +dú�ïW���ið�õ��k+rï9�0�·ó{ú�/
� $K ? ü �-M �Qa y{x��� � � � D�� � A0 ' � �-M � #�% �"�A�-, � 8 . K �-, � � � 
 ü �-M � + � �	�d¡ �$� �

+?��ôöõSî B�ô®í·ú�ònñ�ï9���Æí.��ï~ú,>�ðSú·õ¢ñ 
�M �
� � � ôöî1ò;íZîËò0�·ópú /�ôöõSô-/�ðD/ +?�dòií�ú&îeï~ò�õdíN�·ú�ïX��ð�õrñ�îeô ��õg/ òiî½ïZô � �FK ? ü �-, � î*�#î �dú�+?��ôöõSî B�ô®í�ú¾í·ñ�ò�óùôöõ*÷�í �+$K ? ü �-M � ��9ðn÷C/ ú·õ³î �FK ? ü �-, � B�ôöî��gò!ð�õSôöî$
�/wò�îeïZô � �9�9ò�+�+¢ï9��+¢ïZô^òiî�ú9íZôPEMú�íZðSñ,�wî��Sòiî � K@? ü �-, � ô®ílñ��[/X+dò�îeô ��ópúkB�ôöî � �A�7, � �'���õdíZî½ïZðSñ·îTî��Sú��½íZîËò0�·ó{ú � ôöõSî�ú�ï~ñ��iõSõ¢ú�ñ·î½ô �iõA^ K@? ü �7, �.a �FK@? ü �7, � �A�7, � � 
 üK ? ü �-, � �
� � � ú�î%S a Se;aëgòiõ��wï~ú +dú�òiî ��ï9�[/ �Gð�õSî½ôöó¢õ
�d��ð�ïZî �dú�ï�ô-/2+¢ï9� ø ú�/ ú�õSîÄôöõg²��� � # % �"�A�-, � 8 .pK � � ñ�òiõ ��ú\ònñ���ô^ú ø ú�� �

ÅPyp� ­ � ­ |!s~|Mmp|Xkn}~|9qn�U� ­ |\ýºþ�ÿ ��þ ��²��	�9õrò�ó�
ÆíZô®í1ò�õ
� � 
iõ³î��SúZíZô®í �����ió �,���1±�qn�w�w|�s�±·y®k�m{mp�gkÆziknypm®k�odm{|�}�qn�ö��´¯kns~|�xdqi´
|·Ã�y®}���}��uq\}~°d�d�rqns~�¯±·q$�w�dmp|�Ã�²;}~��x*� ­ |X}�y®}�°S}~y{xdt � ���(yp�~|Msuk��~y{qnxK¡ «H­ |9�ds~q�±�|M��°dsu| �S¡pë�� kÆ��o³|9yp�w�dm{|��w|Mx$�u|M�GÐ*°dyp�~|
|Mk$}�y{m{�G´»y�� ­ � ­ |1kny{�&q��h� ­ |��~q�qnm{o³qÆÃÁ¡20�qn�~y®±·|�� ­ ki�lknx&kn�d�dsuqÆÃ�y{� ki�uypq$xG�~q �wypÃ�|M�&s~|Xk�mKknxS�¾±�qn�w�dm{|·Ãg²=}~�*x*� ­ |M}~y{}
±�knxwo³|lk$± ­ y{zn|M�\o��\kn�d�dsuqÆÃ�y{� ki�uypxdt9� ­ |��wy�Ã�|M���r|�s~�~°dsuoSk��~y{qnx }�|�� � ´»yp� ­ ±�qnsus~|X}��rqnx³��ypxSt�±�qn�w�dm{|·Ã�}~|·� � � ��� ­ ki�
y®}¯�~qGk��S�ds~qÆÃ�y{� ki�~|�k�m{mÁsu|Mk�mÁ�r|�s~�~°Ss~oSk��~y{qnxS}H´»yp� ­ ±�qn�w�dm{|·Ãg�r|�s~�~°dsuoSk��~y{qnxS}M¡



������� � � � �¢Õ Ù ² �hÖ �À¦ 	 Õ ¥ ��¥��  �� � W��
	 ¦ Õ §Æ¨³¦�� Ø �
«H­ |&tn|Mxd|�s�k�mT��ypÃ�|M��s~|Xk�mHk�xS�0±·qn�w�dm{|·Ãº²(�Ss~q$odmp|M� y{}�°dx��¹q$s��u°dxSk��~|�m{�º�¸°³± ­ �wqnsu|¾��ypÒG±·°dmp�w� ­ knx,� ­ |¾�d°Ss~|Mmp�
±·q$�w�dmp|�Ãg²@�ds~q$odm{|���¡��dqnsH� ­ |!�wy�Ã�|X�¾�Ss~q$odmp|M�Â� ­ |!°d�d�r|�s�orqn°dx³�¾�Ss~q$odmp|M� or|M±·q$�w|M}

.��-, �Qa ypxd�
��� � � � D
	 }�°S�� y{x��� � � � D�� � � � � � D
	 ypx��� � � � D�� 
 \ � �NM �  A0 ��� �-M � � R ë ` �	�d¡ � E �

´ ­ |Ms~|
� �NM �Qa � � �-M � #�% �"�A�PO�M � 8 .��4OCM � � � 
 ü �NM �� �NM � s O )+�NM � � ' :J;�) � �-M � + 
 	� �	�d¡ ��� �

Å@|�´»y{m{m¢�d|�xdqn�~|9� ­ y®}»k ��ôöï~ú�ñ·îÁ°d�S�³|Ms¯orqn°SxS�g�Ss~q$odmp|M�Â|��w� ­ k$}�y{µ�y{xdt¸� ­ k��¯� ­ |��ds~q$odm{|��Ây®}T�rq$}~|M�¾��y{s~|X±Z�~m{� y{xgm{ypxd|
´»yp� ­ � ­ |�´¯kÆ�&� ­ |\°d�S�³|Ms�orqn°SxS�;y®}�±·qn�w�d°d�~|M�K¡1j�t$knypx#xdq¾��xdqi´»x¿}�q$mp°��uypq$x��~q � �S¡ �n� � |·Ã�y{}��u}M¡ Ú ki� ­ |�s�yp���\°S}��
or|�}~qnm{zn|X��y��u|�s�ki�~y{zn|Mmp��}~yp�wy{m{kns~m{�g�uq � ���¼yp�~|Msuk��~y{qnxK¡��dq$slÏdÃ�|X� .��7, � � ­ |��dsuqnodm{|���q��ÄÏSxS��y{xdt � �-M � � )+�NM � knxS�� �NM � y®}U��°S}��T� ­ |���ypÃ�|M�g²;°d�d�r|�sHorqn°dxS�g�dsuqnodm{|���¡�ÓlkÆz�y{xdt1�¹q$°dxS�g� ­ |X}�|�}~±Mk�m{ypxSt$}�´¯|��wkÆ��ÏdÃ � $ a �wk�Ã � � �-M �k�x³�=Ïd���~s�k�xS}��¹|�s\�¹°dxS±·�~y{qnx�� k��~suy{±�|M} � �-, � knxS�A)+�7, � �uq � �NM � knxS�nO )+�-M � ¡@ÊË�w±�knxº� ­ |Mx�or|&} ­ qi´»xK��}~|�|@ê �Æì½�
� ­ ki�M�Ä°S}�y{xdt@}��r|M±·�~s�k�mT�^kn±Z�uqnsuypµXki�uypq$xS}��À´¯|g� kÆ�@�¹qnsu� k#}��uk�oSmp|¾ypx*�~|Msu±�qnxdxS|M±Z�uypq$x_^ � � �-, � ´ ­ y®± ­ k��S�ds~qÆÃ�y{� ki�~|X}
� �NM � kn±·suq$}u}9�¹s~|XÐ*°d|�xS±�� M�¡ �dqns!t$ypz$|�x � $n� � �-, � knxS� )+�7, � � ­ | �dsuqnoSmp|M�Éq��TÏSxS��y{xdt&� ­ |G±�qnx*�~suqnm{m{|�s .��-, � ´»y{mpm
or|9su|M��°³±·|M� �~q\k\}���k�xS�Sk�s��wÇ¾ÈÛ�dsuqnodm{|���¡Àv�x��¹q$s��u°dxSk��~|�m{�n�*�¹q$sÄ� ­ |9t$|�xd|MsuknmS°d�S�³|MsTorqn°dx³�G�dsuqnodm{|�� � ­ |�}u±�knmpy{xdt*}
±�knxdxdqn�Hor|�s~|X}��us~y®±Z�u|M�g�~qwor|��wy{xdy{�¸°d�é� ­ kn}~|!}�y{xS±�|9� ­ |�� ­ k$}�|�y®}Hxdq���k�o³}�q$s~or|M�gypx*�~q�� ­ |��¹su|Mknm � �³|Ms��u°dsuoSki�uypq$xS}�¡
«H­ °S}l� ­ |w}~±Mk�m{ypxSt$}��\°S}��9or|¸Ïd�~�~|X�;orq�� ­ ypx¿� k�tnxSy��u°S��|\knxS��� ­ kn}~|n¡��dqns9|·Ãdk��w�dm{|n�¢´¯|¸�\°S}���s~|XÐ*°dypsu|1� ­ ki�9� ­ |
� ­ k$}�|lq��¢� ­ |9��y{kntnq$xSk�md|Mmp|M�w|�x*�u}Äq���� �PO�M � y®}Ä�n���Q� ��ï�òióöó[��ï~ú,>�ðSú·õ¢ñ·ô^ú·í M�¡ «H­ |»Ïd���uypxSt1q��¢� ­ |M}~|l�d°dsu|�m{�¸y{� k�t$ypxSkns~�
��y®k�t$qnxSknmÁ|�m{|��w|�x*�u}9±�knx&q$xdm{�gor|1qno���k�y{xd|M�&°S}~y{xdt ­ y{t ­ qns���|Ms�k�m{m¶�Sk$}~}�}��~su°S±·�~°dsu|M}»±Mk�°S}~ypxStw� ­ |¸±�qnx*�~suqnm{m{|�s»qns���|Ms
�~qw|�Ã��Smpq���|$¡
«H­ y®}»�dsuq�±·|M�d°ds~|�qn�hyp�~|Msuk��~y{zn|�m{�g}~qnm{z�ypxdtG�TÐ*°Ski�uypq$x �	�d¡ ��� � y®}»°S}~°Sk�m{m{�gsu|·�¹|�susu|M�g�~qGkn} � 59� ����yp�~|Msuk��~y{qnxK¡ «H­ |��^kn±Z�
� ­ ki��� �S¡ � E � y{}�xdqn�1k&}~y{xdtn°dm®k�s�zik�m{°d|w�wypxdy{�wypµXki�uypq$xK�¶od°d��s�ki� ­ |�s!k¾�wypxdy{�wypµXki�uypq$x=}~°do���|X±Z���~q�k&}�y{xdt$°dm{kns�zÆknmp°S|
±·q$xS}��~s�k�y{x$� k�x³�,� ­ |��^kn±·��� ­ ki� � ­ ki� � ­ |&�¹qnsu�w|M�ak�°dt$��|Mx*�~|M�a}~��}��~|M� �¸°³}�� or|;}���k�odm{|�|�x��¹q$su±�|M}w}�q$�w|&�wy{xdqns
�wq���y�Ïr±�ki�uypq$xS}¸�~q¿� ­ |&tn|Mxd|�s�k�m � 59� ���Üknmpt$qnsuy�� ­ ��¡@Ólqi´T|Mzn|�s\y��w´»y{mpmHor|¾or|��$qnxS�,� ­ |�}~±�qn�r|gqn��� ­ y®}��Sk��r|�s��uq
|·Ã��dm®k�y{x�� ­ |M}~|\± ­ knxdtn|X}�y{x#��|��uk�y{m½¡ «H­ |�su|Mkn�d|�s�� kÆ��±·q$xS}�°Sm��wê �XìË¡�ÊË��±Mk�x;or|\} ­ qi´»x�� ­ ki�9� ­ |�s~|X}�°Sm��uypxdt � 59� ���
yp�~|�s�ki�uypq$xGy®}T�wq$xdq��uqnxdy®±�knmpm{�wxdqnx��Ëy{xS±·su|Mk$}�y{xdt!�¹q$s¯�r|�s~�¹|M±·�¯su|Mknmpy{µMk��~y{qnxS}Äq��K� ­ |!}~±Mk�m{ypxSt¸� ki�us~y®±·|X}��usuknxS}��¹|MsÄ�¹°SxS±Z�uypq$x
|M}��~y{� ki�u|M}�k�x³�¸� ­ °S}�±·q$x�zn|�sutn|X}K�uq1k�mpq�±�knm��wypxdy{�¸°S�Ì�¹q$sÀ� ­ |»�wypÃ�|X��²¾°d�S�³|Ms�o³q$°dxS�Á¡�Î�y{xS±�|H� ­ |»�wy{xdyp�wy{µMk��~y{qnxwy{}
xdqn��"E�iôöõ³îeó�
»±�qnx�zn|�Ã¸ypxw� ­ |l}u±�knmpy{xdt�� ki�~suy®±·|M}Äk�xS�+.Ü´¯|�±�knxdxdq���t$°Sk�s�k�x*���1±�qnx�zn|Ms~t$|�xS±�|Ä�uq!� ­ |»t$mpq$oSk�mS��y{xdy{�¸°d��¡
Î�°S±M±·|X}~}��¹°dmnsu|M}~°dmp�u}Áq$x �H5 � ���,y��u|�s�ki�~y{qnx ­ kn}Áor|�|Mx!s~|M�³q$s��u|M�9�¹qns¶}~y{���Smp|��wypÃ�|M��²w�dsuqnodm{|�� }M�X}~|�|�|$¡ t³¡$ê �Æì½¡ÀÓ�qi´¯|�z$|�sX�
� ­ |�xd|�|X���¹qns¶Ïd���uypxdtl�d°dsu|�m{��±�qn�w�dm{|·Ã!}~±Mk�m{ypxdt*}¢´»y�� ­1­ y{t ­ q$su��|MsKk�m{m��Ë�Sk$}~}¢�usuknxS}��¹|�sÁ�¹°dx³±Z�~y{qnx³}¶kn}¶´T|Mmpm$kn}Á� ­ |�t$|�xd|Msuknm
xd|M|M�#�¹qns�Ïd�~�~y{xdt�o³qn� ­ ypx@� ­ k$}�|wk�x³�#� k�t$xdyp�~°S��| }~|�z$|�sump� ­ kn�w�³|Msu}9� ­ | �dsuk$±Z�uy{±Mk�mÀ°S}~|�qn�G�H5 � ���Ûy��u|�s�ki�uypq$x;�¹qns
�wy�Ã�|X�¾²@}���x*� ­ |M}~y{}M¡

��������� � � �¢Õ Ù ² �hÖ �À¦ 	 Õ ¥ ��¥�� ² W��
	 ¦ Õ §Æ¨³¦�� Ø �
jl}»�dy{}u±·°S}u}~|M�gkno³qiz$|�� ­ |�tn|�xS|�s�k�m � 59� ���
k��S�ds~q*kn± ­ �¹q$s»±·qnx*�us~q$mpm{|�s¯}���x*� ­ |X}�y®}¯´»y�� ­ �wypÃ�|M�¾�³|Ms��u°ds~o³ki�~y{qnx&}�|��u} �
y®}!�¸°S± ­ �wqnsu|G±·q$�w�dmpy®±�k��~|X�#� ­ k�x � ���Âyp�~|Msuk��~y{qnx@�¹qns!�d°Ss~|Mmp�@±·qn�w�dm{|·Ã@�³|Ms��u°dsuoSki�uypq$xS}�¡ Ú |M±�|�x*�~m{�n� ­ qi´¯|�zn|MsM�Uk
��ypÑr|Ms~|Mx*��kn�d�dsuq$kn± ­ �¹qns��wy�Ã�|M�#²�}~�*x*� ­ |M}~y{}M�K��|Mxdq��u|M�;²���� yp�~|Msuk��~y{qnxK� ­ kn}�o³|M|�x¿�ds~q$�³q*}�|X�;´ ­ y®± ­ q$xdm{��s~|XÐ$°Sypsu|
� ­ |1}~±Mk�m{ypxdt*}T�~q or|�Ïd���u|M�&ypx�� k�t$xdyp�~°S��|Gê �MìË¡ «H­ y®}»xd|�´ k��d�Ss~q*kn± ­ y®}H� ­ |1}�°So���|M±·�Hqn�U� ­ y®}�}�|X±Z�uypq$xK¡
Å ­ |Ms~|Xkn}l� ­ | � 59�L���Ûkn�d�dsuq$k$± ­ y{}�k ��ôöï~ú�ñ·î�°S�d�³|Ms�o³q$°dxS�;�wy{xdy{��y{µMk��~y{qnxK�Á²���� yp�~|Msuk��~y{qnx;y®}�k�x0ôöõ
�iôöïuúuñ�îÀ°d�d�r|�s
orqn°dxS�G��y{xdy{�wypµXki�~y{qnx y{xw� ­ |9}~|�xS}~|H� ­ k��Ä� ­ |lk�°Stn�w|�x*�~|X� }���}��~|M�¬� ki�us~ypÃ�±�qnsus~|X}��rqnx³��ypxSt9�uq<^ � � �7, � k�orqizn|���q�|M}
xdqn�l��ypsu|M±·�~m{�Gsu|��S|X±Z�H� ­ |1}��~su°S±·�~°dsu|�q��h� ­ |!²@°d�d�r|�s»orqn°dx³�&k$}Hypx �	�d¡ ��� � ¡
«H­ |�� k�y{x�y®��|Mk@qn��� ­ |��dsuqn�rq$}~|M��²�����y��u|�s�ki�uypq$x0}u± ­ |��w|&y{}��uq¿�r|�s~�¹qnsu� k@}~±Mk�m{|M���l���ûy��u|�s�ki�uypq$x�´ ­ |Ms~|¾� ­ |
��ypÑr|Ms~|MxS±·|lo³|���´T|M|�x �wy�Ã�|X�Gk�xS� ±�qn�w�dm{|·Ãw²�y{}��uk��$|�x y{x*�~q¸k$±�±·q$°dx*��� ­ suqn°St ­ k�x k$�d��yp�~y{qnxSknm³}u±�k�m{y{xdt!� ki�~suypÃ	� �-, � ¡
«H­ |!yp�~|Msuk��~y{qnx&y{}H�r|�s~�¹qnsu�w|M�&kn}¯�¹qnm{m{qi´�}43
c�V = �nL�bh_¶ViL / 9 8T� ² 
 Ô &ZJML*Vi]�J @�= Nq(" �A�¯ô ø ú�õ#î �dú�òiðn÷�/wú�õSî�ú��wí"
ÆíZîËú7/ �A�7, � 5�ópú�î � � �7, �.a ë�5 � � �-, �.a :@ò�õ
��^ � �-, � ��ú�÷�ô ø ú·õ � 


^ � �-, �.a � � � �-, � : +�
�� �
� : +�
 � � � �7, � �A�-, � � 
 ü� �-, �.a �%� �7, � � � �7, � �A�7, � � 
 ü� �-, �Qa �A�-, ��� �	�d¡ �n� �



� � � a �iô-/ \*ê ) � � �pì ` �$ú·õ��iî�úZíGî �dú&õ³ðD/ ��ú�ï �9�¾ú,�$îËú�ïZõrò�óÄôöõC+rð�îeí¾òiõ
� � C a �iô-/ \ �o` �$ú·õ��iî�úZíGî �dú&õ³ðD/ �
�uú�ï �9�ºñ��iõSî½ï9��óöópú���ôöõ[+¢ð�î^í4� � ú�î . � �-, ��a . ü �-, � ��ú,òaíZî�ò ��ôöóùôPE�ôöõ*÷ ñ,��õSî½ï9�ióöó{ú·ï,5�ñ,�C/2+¢ð�îËúºî��Sú � ��õ
�iï6/I�#�% �#^ � �7, � 8 . � �-, � ��I�È ò�õ
� ó{ú·î S a ë �

� �('��C/2+¢ð�îËú¸î �dú</\ô ��ú��gò�õ
�gñ���ïZï~úZí +��iõ��iôöõ*÷�ñ��[/X+ró{ú9�\²Pð�+�+Sú�ïW�,��ð�õ
�ií$A² �� � # % �&�A�4OCM � 8 .pK �PO�M � � � ò�õ
�A²����� � # % �&�A�4OCM � 8 .pK �PO�M � � � ò�îHú�ònñ��<��ï~ú,>·ðSú�õrñE
�M �U= �iî�ú1î �dò�îÄî �dú�ñ��[/X+rópú,��²�ð�+�+Sú·ïW���ið�õ��gú,>�ðSòió í
A02� �+$K �-M �,# % �&�A�4OCM � 8 .pK �PO�M � � �+$�� 	K �NM � � B �Sú·ïuú¸î �dú!í�ñuò�óùôöõ*÷�í��+$K �-M � òiï~úU� �ið�õ��wíE�ió ø ôöõ*÷¾î �dú</\ôöõ³ô-/\ôPEXò�îeô ��õ

� $K �NM �.a y{x��� D�� A0 ' � # % �&���PO�M � 8 .pK �4O�M � � � 
 ü + 
LM = � � �	�d¡ �dë �

� �('��C/2+¢ð�îËú �LK �-M � ÷�ô ø ú·õ �E
 �
� K �-M �Qa A² �� � # % �&�A�4OCM � 8 .pK �PO�M � � �A²��� � � # % �&���PO�M � 8 .pK �4OCM � � � ë � K 
 ü �PO�M �  saë �	�d¡ �$� �

� � � ôöîh5»ôöõ�/ ò�÷nõSôöî½ð��nú�59ò¾í�î�ò ��ópúp/\ôöõ³ô-/\ðD/ +��dòií·úGîeïuòiõdíN�·ú�ï]��ð�õrñ�îeô ��õ3/wò�îeïZô � � K �PO�M � î � �+$K �-M � ò$ñ·ï9�ií�íH��ï~úE�>·ðSú�õrñE
JM¬òiõ
�¾òiðn÷�/wú�õSî �FK �-, � B�ôöî��#ò ð�õ³ôöî	
F/ òiî½ïZô � �t�1ò�+ +rï9�,+rïZô^òiî�ú�íZôPEXú!íZðSñ���î �dò�î �FK �7, � ô®í¸ñ��[/X+dò�îeô ��ópúB�ôöî�� �A�-, �
� � � ú�îËú�ï6/�ôöõrú¸ò�õ#ð�+ +dú�ïW���ið�õ
�X� �iï!î �dú�ñ��iõdíZî�òiõ³î�� )=ê � ��ë�ìHò$ñuñ���ï9�iôöõ�÷gî �

A� K �NM �.a ����� ����
� I-#.% �h^ K 
 ü �-, � 8 . K 
 ü �-, � ��I ÈA0 ' # % � �FK �4O�M � �A�4OCM � � 
 üK �PO�M � 8 .pK �PO�M � � +  � K 
 ü �PO�M �  s0ë	� ë� K �NM � ô � �LK �-M � �a�
ë ô � � K �-M � Ra� � �S¡ �0� �

� � ) �!y{x�� � A� K �-M � �ûëC5�ópú·î»y{x�� � A� K �-M � a ë ��'��?���Æí�ú;ò@ñ,��õdíZî�òiõSî
� KJa � ypx�� � A� K �NM � B �Sú·ïuú � )Ìê � �Më·ì1òiõ
�ñ,�C/2+¢ð�îËú � $K �-M �Ua ��ëXs�� K-�  � K 
 ü �4O�M �  �;�� K A² �� � # % �&�A�4O�M � 8 .AK �PO�M � � �A² ��
� � # % �"�A�PO�M � 8 .pK �4O�M � � � 8 
 M = � � �	�d¡ � � �

� ôöîh5�ôöõn/ ò�÷nõSôöî½ð��nú�5TòGí�î�ò ��ópú</\ôöõ³ô-/\ðD/ +?�SòÆí�ú\îeï~ò�õdíN�·ú�ïQ��ð�õrñ�îeô ��õ � K �4OCM � î*� � $K �-M � ònñ�ï9�Æí�íQ��ï~ú,>·ðSú�õrñE
�M �
� �('���õdíZî½ïZðSñ·î ^oK �-, �.a � K �-, � �FK �-, � �A�7, � � 
 üK �7, � �	�d¡ � � �
òiõ
�¾ñ��[/X+rð�î�ú1î �dú ��+rî½ô-/ òió³Ç¾È ñ,��õSî½ï9�ióöó{ú·ï��

. K ? ü �-, �Qa y{x��
������� D
	 I�#�% �h^ K �-, � 8 .��7, � �<I È � �	�d¡ � � �


 �('��C/2+¢ð�îËú�î �dú_/\ô ��ú���ò�õ
� ñ,��ïZï~ú·íh+��iõ��iôöõ�÷ ñ��C/2+¢ópú9�0²ûð�+ +dú�ï ���ið�õ��Æí�A²��� � # % �&���PO�M � 8 .pK ? ü �PO�M � � � òiõ
�A²����� � # % �&�A�4OCM � 8 .pK@? ü �PO�M � � � òiî»ú�ònñ�����ïuú�>�ðSú�õrñE
�M �
� �('��C/2+¢ð�îËú �LK@? ü �-M � ÷nô ø ú·õ � 
 �

�LK@? ü �NM �.a A² �� � #�% �"�A�PO�M � 8 . K@? ü �4OCM � � �A² ��
� � #.% �"�A�PO�M � 8 . K@? ü �PO�M � � � ë � K �PO�M �  s0ë �	�d¡ �*� �

"%$ � ) ��}~°d�
�
 � K ? ü �-M �  �(}~°d� �  � K �NM �  Uï~ú�îeð�ïZõ¿î*� �¾òiõ
�¾ï~ú���ðSñuú � � �Hî �dú�ï6B�ô®í·ú ñ��C/2+¢ð�îËú I�# % �#^ K �-, � 8 .pK �7, � �<I Èòiõ
�Gópú�î S a S ;(ë �"%" � �lú +dú�òiî ��ï9�[/ � ð�õ³îeôöóÁõ��2��ð�ïZî �dú�ï!ï~ú��iðSñ�îeô ��õ#ôöõ I A² �� � #�% �"�A�PO�M � 8 . K �4O�M � � �HI�È ñ�òiõ �uú�ònñ���ô^ú ø ú,� �

«H­ |��¹°dm{mK²����
yp�~|Msuk��~y{qnxg�Ss~q�±·|X��°dsu|9� kÆ�g}~|�|Mx&}~qn�w|M´ ­ ki�Hypx�z$qnm{zn|M�K¡hÓlqi´T|Mzn|�sX�*� ­ |�� k�y{x&y{��|Xk�y{}»}~yp�w�dm{|n¡.u�y{zn|Mx
� ­ |�kn°dtn�w|�x*�u|M� }~��}��~|M�(�A�-, � �$� ­ |9±�qnx*�~suqnm{m{|�s��¹q$°dxS�gypx¾Î��~|������¹q$sUS a ëly®}¯}�y{�w�dmp�w� ­ |lq$���~y{� k�mrÇ¾ÈÛ±·q$x*�~suqnm{mp|Ms
�¹qns ���-, � ¡PÅ@|�� kÆ�º� ­ |MxP±·qn�w�d°d�~|�°d�d�r|�sGorqn°SxS�d}��¹qns ²
kn±�s~q*}~}\�¹su|MÐ*°d|MxS±·�,t$ypz$|�x0o³qn� ­ � ­ |����~su°d|��¿�wy�Ã�|X�
�r|�s~�~°dsuoSki�uypq$x@}~|·� �� k�xS�¿� ­ |w�¹°dm{mp�@±·qn�w�dm{|·Ã@k��d�dsuqÆÃ�yp� k��~y{qnx �� � ¡GÊ�x@qns���|�s��uq ���~suy{±��/�g� ­ |wÇ¾È y{x¿� ­ | xd|�Ã*�
yp�~|�s�ki�uypq$x¸�uq1±·q$xS±·|Mx$�usuk��~|¯�wqnsu|¯q$x\�wypÃ�|M��²��n´¯|H´»ypm{mS±·q$xS}��~su°S±Z��k!}~��}��~|M� ^ ü �7, � ´»yp� ­ �¹su|MÐ*°d|MxS±·�1su|M}~�rqnxS}~|H|MÐ*°Sk�m�~q�� ­ |»�wy�Ã�|X�w²¾°d�S�³|Ms�o³q$°dxS����°S}��Ä±·q$�w�d°��~|X�Á¡ «H­ y®}�y{}��¹°dmpm{��|MÐ*°dy{zÆknmp|Mx*�h�uq � 59� ���(y��u|�s�ki�~y{qnx¶¡UÊ�xw²����Pyp�~|Msuk��~y{qnxK�



­ qi´¯|�z$|�sX�S� ­ | }��us~°S±·�~°dsu|�q���� ­ | k��d�dsuqÆÃ�yp� k��~y{qnx;y®}���y�Ñ¢|�su|�x*�X¡G^ ü �-, � y®}�±�qnxS}��~su°S±·�~|M�#o��;k��d�dm{��ypxStg��´¯q&}u±�knmpy{xdt*}�~q\� ­ |9q$s~y{tny{xSk�m¢}~��}��~|M�(�A�-, � ¡Àj �é}~±Mk�m{ypxdt�}�°³± ­ � ­ ki�,A02�#^ ü �4OCM � � k��d�dsuqÆÃ�yp� k��~|M}�� ­ |�±·q$�w�dmp|�ÃG²;°d�d�r|�sHorqn°dx³�k�x³�;k ��}u±�knmpy{xdt �uq¾} ­ yp�ö�9�¹suqn�Ü±·q$���Smp|�Ã&�uqg�wypÃ�|X��²�¡9j9}~}~°d�w|¸�r|�s~�¹|M±·�9su|Mknmpy{µMk��~y{qnxS}lq���� ­ | �ÉknxS� ��}u±�knmpy{xdt*}
k�x³�G� ­ ki��´¯|!� kÆ�G± ­ q�q$}~| � ü a ën¡ «H­ |�xA0�� # %�� ^ ü �PO�M � 8 . ü �4O�M � � �Qa$# % ' � ü �PO�M � � ü �PO�M � �A�PO�M � � 
 üü �4O�M � 8 . ü �PO�M � + �	�d¡ � E �a  � ü �PO�M �  A0 ' # % ' � ü �PO�M � ���PO�M � � 
 üü �4OCM � 8 . ü �PO�M � + + �	�d¡ �n� �a  � ü �PO�M �  (A²����� � # % �&�A�4O�M � 8 . ü �PO�M � � � �	�d¡ �$� �a A² �� � #.% �"�A�PO�M � 8 . ü �4O�M � � � �¹qns�� ü a ë �	�d¡ �Së �
k�x³��� ­ |@±·q$x$�us~q$mpm{|�s . � �7, � ´»y{mpm��wypxdy{�wypµM|#� ­ | � �Ëxdqnsu� q��¸k�x�k�°dt$��|Mx*�~|M�P}~��}��u|�� ´ ­ y®± ­ ±·m{q$}~|M�(´»y�� ­ � ­ |
�dsu|�z�y{qn°S}�±�qnx*�~suqnm{m{|�s . ü �-, ��­ k$�w� kiÃ�yp�\°d�Û}�y{xdtn°Sm{kns�zik�m{°d|lk��S�ds~qÆÃ�y{� ki�~y{xdt��wy�Ã�|X�w²�¡ 0l|�´P�wypÃ�|X� k�xS� ±�qn�w�dm{|·Ã²,orqn°dx³�d}��wkÆ�&� ­ |�x¿o³|w±·q$���S°��~|X�#k�x³��� ­ |\�dsuq�±·|X��°dsu|¸� kÆ��o³|�s~|M�³|Xki�u|M�Á¡!v�xd�¹qns~�~°dxSk��~|Mmp��yp��y®}�xdq����rq$}u}�y{odm{|
�~q�± ­ q�q*}�| �oK a ëwy{x¿t$|�xd|Msuknm�}�y{xS±·| ´¯|w� kÆ��� ­ |Mx=}~°�Ñ¢|�s��¹suqn� �~�³q$���Ë°d� �¾�����³|w� ­ |Mxdqn�w|MxSkd�K´ ­ |�su|\�¹q$s1}�q$�w|
�¹su|MÐ*°d|�x³±·y{|M}�k�}�� k�m{m�y{xS±·su|Mk$}�|\ypx@� ­ |�� k�Ã�y{�¸°S� }�y{xdt$°dm{kns9ziknmp°d|wqn�H^ K �7, � ±�s~|Xki�u|M}�kgz$|�su��m{kns~t$|¸y{xS±·su|Mk$}�|�y{x¿²�¡
«H­ y®}!�����r|Gq��»or| ­ kÆz�y{qns!y®}1°dx��¹q$s��u°dxSk��~|�m{�#�rq$}u}~ypodm{|G´»yp� ­ �wypÃ�|X�=²��ds~q$odm{|�� }�¡�Ó�qi´¯|�z$|�s!o��#su|M�d°S±·y{xdt �T�U� ­ ki�
y®}�o*��Ï³m��u|�suypxdt � � ­ s~q$°dt ­ k¾}��uknodmp|�ÏSs�}���q$su��|Ms�ÏSm��u|�sX�¢� ­ |��~�³q$���Ë°d� � �����r|w� ­ |�xSqn�w|�xSk&� kÆ��or|wkÆz$qny®��|M�;´»y�� ­�dsuqn�r|�s�± ­ qny®±·|¾q��
�T¡¿Ê�x � 59� ���éy��u|�s�ki�~y{qnx,� ­ |&k�oS}~|�xS±�|gqn� ���rqn���Ë°d� �������r|¾� ­ |�xdq$�w|�xSk;kns~|¾|�xS}~°dsu|M�=o��@� ­ |
± ­ q$y{±�| � $ a � k�Ã � � �-M � �³}~|�| ê �Æì½¡
Å@|�� ­ |Mx ­ kÆzn|�� ­ |��¹q$mpm{qi´»ypxSt�m{|��w� k 3
� L >A> ] /:9-; ���Súl²���� ôöî�ú·ï~ò�îeô ��õ8+¢ï9�Mñ�ú��ið�ïuú �$úZí�ñ�ïZô �uú���ò ��� ø ú¸ô®í�/ ��õ
��î*��õSô^ñ�òióöó�
gõ
�iõ���ôöõrñ�ï~ú�òÆíZôöõ*÷gôöõI�# % �#^ KD�-, � 8 .pK �7, � �<I È ÷nô ø ú�õG+dú�ïN�·ú�ñ·îÀï~ú�òió�ôPEMò�îeô ��õdí6�t��î �dú�� �-, � òiõ�� � �-, � í�ñuò�óùôöõ*÷�í4� �Hï9� ø ô �nú�� I � �NM �<I ÈÉñ��iõ ø ú�ïe÷$ú·íî �GEXú·ï,� î �dú]+rï9�Xñ�ú,��ð�ï~ú<B�ôöóöóhñ��iõ ø ú�ïe÷*ú1î �gòGó��Mñ�ò�ó%/\ôöõ³ô-/\ðD/ � �iï I A²��� � # % �"�A�PO�M � 8 .pK �4O�M � � ��I �
� § Ø�Ø��@Ø�����Õ 
�
 ¨ ����� j9}»xdq��uy{±�|M��k�orqizn|$�*� ­ |�A0�� #�% �#^ K �-, � 8 . K �7, � � � |MÐ*°Sk�m®}¯� ­ |�°S�d�³|Ms�orqn°dxS�A² �� � #.% � �A�-, � 8 . K �7, � � � �¹qnsl�³|Ms��¹|X±Z�9su|Mknmpy{µMk��~y{qnxS}�q��À� ­ |�}~±Mk�m{ypxSt$} � K �7, � k�x³� � K �-, � k�xS�&�¹q$s � K@a ën¡��dq$s
� K6�a ë� ­ y{}»y®}Hxdqn�»�~su°d|n¡�Ólqi´T|Mzn|�s¯yp�

 � K 
 ü �PO�M �  � A² �� � # % �&�A�4OCM � 8 .pK �PO�M � � �A²����� � # % �&���PO�M � 8 .pK �4OCM � � � �	�d¡ �*� �
� ­ |�x&�¹s~q$� � �S¡ � � � k�x³�¾�r|�s~�¹|M±·��s~|Xk�m{ypµXki�uypq$xgq�� � K �PO�M � 3

 � K 
 ü �PO�M �  �  � K �PO�M �  �	�d¡ �0� �
k�x³�gyp��y{}l±·m{|Mk�s¯� ­ ki�

A0 ' #�% ��� K �4OCM � � K �4OCM � �A�PO�M � � 
 üK �PO�M � 8 . K �4OCM � �,+ � A² �� � #�% �&���PO�M � 8 . K �4O�M � � � � �	�d¡ � � �
0�qn�~y®±·|¿� ­ k����TÐ*°Ski�uypq$x'� �S¡ ��� � yp�w�dm{yp|X}¾� ­ k�� � K �NM � � �d¡ «H­ °S}&y{x�qns���|Msg�uq0su|Mk$± ­ k�m{q�±�k�m��wypxSyp�\°d� �¹qnsI A² �� � # % �&�A�7, � 8 ./�-, � � �<I È ´¯|��¸°S}��»�¹°dmpÏSm{mÁ� ­ |��¹q$mpm{qi´»y{xdt���´Tqw±·suy��u|�suy{k
ë$¡ «H­ |�y��u|�s�ki�~y{qnx&�¸°³}���or|!�wqnxdqn�~qnxSy{±Mk�m{mp� xdq$x��ËypxS±�s~|Xkn}~ypxSt\y{x I�#�% �#^ K �7, � 8 . K �-, � �<I�È �d� ­ k���y{}

I�# % �#^ K �7, � 8 .AK �-, � �<I È R I�# % �#^ K 
 ü �7, � 8 .AK 
 ü �7, � �<I È 
 S � �	�d¡ � � �
�d¡��d°ds~� ­ |Ms~�wq$s~|9� ­ |!yp�~|Msuk��~y{qnx&�¸°S}���or|!��q$xdq��uqnxdy®±�knmpm{� xdq$x��½y{xS±�s~|Xkn}~ypxdt�y{x I �LK �-M �<I È&��� ­ k���y{}

I � K �-M ��I�È R I � K 
 ü �NM �<IMÈ 
 S � �	�d¡ � � �

Ê�x
j��d�r|�xS�dy�Ã
jÍyp��y{}�} ­ qi´»x�� ­ k���� ­ |º±·suyp�~|�suy®k �	�d¡ � � � ±�knx�or|=��|��;o��(± ­ q�q$}~ypxdtNA� K �NM � k$}&ypx � �S¡ �0� � ¡éÊË�
� � ­ |�xP±�knx�o³|;± ­ q*}�|Mx��uq=�¹°dmpÏSmpml� ­ |;±�s~yp�~|Ms~y®k � �S¡ � � � � ­ |�yp�~|Msuk��~y{qnxa´»ypm{ml±�qnx�zn|Ms~t$|g�uq,k¿m{q�±�knm��wypxdy{�¸°S� �¹qnsI A² �� � # % �&�A�7, � 8 ./�-, � � �<I È�¡
0�°S��|Ms~y®±�knm�|�z�y®��|�x³±·|�}�°Stntn|X}���}�� ­ k�� � ±�knx�ypxS�d|�|M�aor|;± ­ q$}~|�x0�~q=�¹°Sm�ÏSm{m �	�d¡ � � � ¡(Ó�qi´¯|�z$|�sX�Äyp�Gy{}Gmpy{�n|Mmp�º� ­ ki�
|·Ãdkn���Smp|X}l� kÆ�&o³|w±·q$xS}��us~°³±Z�~|X��´ ­ |Ms~|1xSq � �¹°dmpÏSmpm{y{xdt �	�d¡ � � � ±�knx;o³|\�¹qn°SxS�Á¡ 0�q��uy{±�|1� ­ ki���¹qns � a �S� 
 S��³²����
yp�~|�s�ki�uypq$x�´»y{mpmls~|X��°S±·|¾�~qº}��uknxS�dk�s�� � ����yp�~|Msuk��~y{qnx0knxS�0qnxdm{�º� ­ |;±·suy��u|�suy{k*� �S¡ � � � ´»ypm{m»o³|;±�qnxS}~y®��|�su|M��ypx0� ­ |
yp�~|�s�ki�uypq$xK¡ÀÊË� � K �NM � �a�S���¹qns�}~qn�w|JM���� ­ |Mx��¹qns � a ë�y��l±Mk�x�o³|1} ­ qi´»xK�d}~|�|!jl�d�³|MxS��ypÃ&j¸��� ­ k��

I�#�% �#^ K �7, � 8 . K �7, � �<IMÈ a I ^ K 
 ü �7, � 8 . K 
 ü �-, � �<I�È�� �	�d¡ ��� �
«H­ °S}1y{x=� ­ y{}\}�yp�~°Sk��~y{qnxK�Àq$xdmp�¿� ­ |g±·suy��u|�suy{k �	�d¡ � � � ´»ypm{mÄor|¾±�qnxS}~y{�d|�su|M�@ypx=� ­ |AS�� � ­ }��~|M�ºq��H� ­ |gy��u|�s�ki�~y{qnx¶¡��¯�
± ­ q�q$}~y{xdt ���¹qns � � ypx�or|·��´¯|�|�x�� ­ |M}~|¯��´Tq�|·Ã��~su|��w|X}���´¯|H� kÆ�¸ki�~�~|��w�����uq��¹°dm�Ï³mpmdorq�� ­ ±·suy��u|�suy{k	� �S¡ � � � k�xS� � �S¡ � � � ¡



� ��� $����#� ���

0�qi´���´¯q¸��|X}�y{tnx¾}��u°S��y{|M}T´»ypm{m¢o³|9�ds~|X}�|Mx*�~|M�Gypm{mp°³}��usuk��~y{xdt1� ­ |l²��u|M± ­ xSy{Ð*°d|X}Ät$ypz$|�x y{xG� ­ |l�dsu|�z�y{qn°S}T}�|X±Z�~y{qnx¶¡ 19xS|
|·Ãdkn���Smp|w±·q$xS}�y®��|Msu}�±·q$x$�us~q$mUqn�¯knx#y®��|Mknmpy{µ�|X�@�9¡ �¸¡Á�dm®kÆ�n|Ms�}~|�suznq&k�xS�#y{}9��k��n|Mx;�¹suqn� ê ��ëZìË¡ «H­ |\qn� ­ |Ms�|�Ãdk��w�dm{|
��|Xk�m®}9´»yp� ­ � ­ | ±·qnx*�us~q$mhqn�Tk&�¸°dmp�~y{zik�suy{knodm{| �½� �¿� � ´¯k��~|�s���k�xd�;}~��}��u|����K´ ­ |Ms~|\� ­ |G±�qnx*�~suqnmh�dsuqnodm{|��Í±�k�x¿o³|
�¹qnsu�¸°Sm{k��~|M��k$}»�uqg� k�y{x*�uk�y{x#kG}~�r|M±·ypÏS|X��mp|Mzn|MmhknxS�&�~|M���r|�s�ki�u°dsu|¸y{x�� ­ |¸�uknxd�&�¹qns9kgsuknxdtn|!qn��qn�r|�s�ki�uypxdtg�³q$ypx*�u}
k�x³�g|	�w°S|�x*��� kn}u} �Sqi´�}�¡

7 9�; Y 9 � 9 c![^] C³L*V�IKL*V�
 =
«H­ |�}�|Ms~z$q¸k�su� �¹qnsHk¸±�qn�w�d°��u|�s»��y®}~±9��s~y{zn|9qnsHk¸±�qn�w�Skn±·�H�dy{}u±��dm®kÆ�n|MsÄy®}¯|M}u}�|Mx$�uy{knmpm{� k¸}~� k�m{m��S|�Ã�ypodm{|�}��us~°S±·�~°dsu|n�
´ ­ q*}�|»����xSkn��y®±�}h´»y{mpm³��|��r|�xS��q$x¸zik�suypq$°S}h� ­ ��}�y®±�knmdÐ$°³k�x*�~yp�~y{|M}M¡ � s~qiz�y®��|M�1� ­ |»�dsuq���°S±·�Ày®}h�~q�or|H�wk$}~}À�Ss~q���°S±�|M�Á�
� ­ |1±·qnx*�us~q$m¢�d|M}~ypt$xg�¹q$sH� ­ |1}~|�suznq�} ­ q$°dm®�¾´¯qnsu�w�¹qns�knx�� �ds~q���°³±Z�»�¹suqn�Â� ­ |1kn}u}�|M�¸odm{� m{ypxd|!knxS�¾� ­ °S}¯� ­ |1��|M}~ypt$x
} ­ qn°dm®�¾o³|!y{xS}~|�xS}~y��uypz$|��~qwzik�suy{k��~y{qnxS}¯y{x&� ­ |!�Sknsukn�w|·�~|Msu}¯qn�U� ­ |!}�|Ms~z$q\�wq���|�m½¡
Ó�|Ms~|Hk9zn|�su�!}�y{�w�dm{|Ty®��|Mknmpy{µ�|X�1�wq���|�m�qn�d� ­ |»}~|�suznq�y®}À±·q$xS}�y®��|Ms~|X�Á¡ «H­ |H±·q$x*�~suqnm*�ds~q$odm{|��
�¹qnsu�¸°Sm{k��~y{qnx1y®}hy{��|Mx*�~y®±�k�m
�~qg� ­ k���y{x0ê ��ë·ì½¡�ÊË��y{}�kn}u}~°d�w|M��� ­ ki�9� ­ |�mpqi´
�¹su|MÐ*°d|MxS±·���dm®k�x*�!����xSk��wy®±�}�±�knx;o³|wk��S�ds~qÆÃ�y{� ki�~|X��o��;kg��q$°dodm{|
y{x$�u|�t$suk��~qnsH´»yp� ­ k�x&°dxS±�|�s~�uknypx&t$knypx:3

1)+�-, �.a 3 �
, � 8 � � ë�R 3 � R�ëM� � � �³¡pë �

0�qn�~y®±·|�� ­ ki� � ­ |;s�ki�uypqºqn� 3 � � . �
� �~q�3 � � . K + y®}Gkn} m®k�sutn|�k$}�ëM�$�d¡ «H­ |���q���|Mmly®}Gkn}u}~°d�w|M�azik�m{y{��°d���uq=� ­ |�¹su|MÐ*°d|�x³±·�*M � a ëX�n��s�kn�³Ý�}�¡ «H­ |g�Sknsukn�w|·�~|Msu} 3 � k�xS�3M � �dq;xdq���xd|M±�|M}u}~kns~y{m{�#su|��S|X±Z�u}\� ­ ��}�y®±�knmÄ�w|Mknxdy{xdt��¹°dm
x�°d�¸or|�s�}M� ­ qi´T|Mzn|�sX�U� ­ y®}�y{}\q����wy{xdqns\yp�w�rqns~�uk�x³±·| ­ |�su|n��}�y{xS±�|G� ­ |¾� k�y{x,q$o���|M±·�~y{zn|Gy®}1�uq#y{mpm{°S}��~s�ki�u|g��ypÑr|Ms~|Mx$�
��|X}�y{tnx&�~|X± ­ xdy®Ð*°d|M}M¡ «H­ |!suqnod°³}����r|�s~�¹qnsu� k�xS±�|�±�qnx*�~suqnmÁ�Ss~q$odmp|M� y®}»� ­ °S}»�~qG��|X}�y{tnx�k\ÏdÃ�|M������xSkn��y®±!±·q$x*�~suqnm{mp|Ms
´ ­ y®± ­ }��uknodypm{y{µ�|M}¸� ­ |¾�dm®k�x*� k�xS��±·qn�w�dm{y{|M}�´»y�� ­ �r|�s~�¹qnsu� k�xS±�|¾��|M�wknxS�d}¸�¹qns k�m{m¯�³q*}~}~ypoSmp|&�dm®k�x*�u}M¡ « q¿|�xS}~°dsu|
� ­ ki�»� ­ |1±·qnx*�us~q$mpm{|�sHsuqnm{m{}HqnÑ#ki�»�¹su|MÐ*°d|�x³±·y{|M}»k�orqizn|JM4�9kw±�qn�w�dm{|��w|�x*�ukns~�¾}�|MxS}�yp�~y{z�y����¾}��r|M±�y�Ï³±Mki�uypq$x&y®}Hy{xS±·m{°S��|X�
y{x$�uqw� ­ |1�d|M}~ypt$xK¡ � |Ms��¹q$s~� k�x³±·|�s~|XÐ$°Sypsu|��w|�x*��}»k�su|�t$ypz$|�x�kn}�kw}��uknxS�dk�s���}�|MxS}~y��uypz�yp���g}��r|M±�y�Ïr±�ki�uypq$xK¡ «H­ |1±·qnx*�us~q$m
�dsuqnodm{|��é±�k�x¾� ­ |�x�o³|1}~�r|M±·ypÏS|X�&k$}Hypx��hy{tn°dsu| �S¡{ën¡

� �<��<�
 � ./�-, � � ������ � )+�7, � ������ �

� � �

�	� � �-, ��
� C ü �7, ��

�

��� ü �-, �

� C � �7, �

�
�

�<��<�� ��

�

			
� �

V �

� � � �� �7, � 
 �-, � � �-, �


 � ü �7, �

 �� �7, �

� �-, �) �7, �

� �� �-, �
� � ü �-, �

�hypt$°dsu| �³¡pë 3 '���õSî½ï9�ió +rï9�0�·ó{ú�/éí�ú·î$��ð�+F� ��ï!î��Sú�' � � �hí�ú·ï ø � ��ïZô ø ú �

0�qn�~y®±·|�� ­ ki�H� ­ |!�³|Ms��u°ds~or|M�&m{qi´(�¹su|MÐ*°d|MxS±·�G�Sm{knx$� ���S¡{ë � ±�knx¾or|!´»suy��~�~|�x
1)+�7, �.a ë

, � � � � � �];A� � � � � � �Qa � � � �
, � �¶ëQ; � � � �

� � � � � � � a )+�7, � ��ë.; � � � � � � �³¡ � �



´ ­ |Ms~|$� � ) 0 y®}!k�su|Mk�m�}u±�knm{kns!�³|Ms��u°dsuoSki�uypq$x � � )�êPs!ë 8 ë·ìË¡ «H­ |G}~|�xS}~y��uypz�yp���#´¯|�y{t ­ �u}�q$x 	��-, � k�x³� � �-, � k�su|
}��uk�x³�dk�s��g´¯|�y{t ­ ��}Ä��k��$|�x¾�¹s~q$�Íê ��ëZì 3

� C ü �-, �Qa � C � �7, �Qa � �-,U;�� � �n�Së �
,U;/� � �³¡ � �

�	� ü �-, �Qa ��� � �7, �Qa � � �0�
,H;,� � � � � �³¡ � �

0�qn�~y®±·|�� ­ ki�!´T| ­ kÆz$|\t*ki� ­ |�su|M��� ­ |w´T|Mypt ­ �~|M�¿}�|MxS}~y��uypz�yp�����¹°dxS±Z�uypq$xS} ��� � 	���� ü k�xS� � C ü � � C � y{x$�uq�k¾}~ypxStnm{|�r|�s~�¹qnsu�wknxS±·|!}~�³|X±·ypÏ³±�k��~y{qnxK¡ 19°dsHÏ³su}���k��d�dsuq$k$± ­ ´»y{mpm¶o³|��uqw�d|M}~ypt$x&k ±�qn�w�dm{|·Ãg²¿qn���uyp� k�mU±·qnx*�us~q$mpm{|�s 3
.
� � �-, �Qa ypx��

��� � � � D
	 }�°d�� ² ��
� � # % �"�A�PO�M � 8 .��4O�M � � � � �³¡ � �

Ó�|MxS±·|$�Ski�HÏSs�}���´T|!k��S�ds~qÆÃ�y{� ki�~|9� ­ |!s~|Xk�m¢�³|Ms��u°dsuoSki�uypq$x1� � ´»yp� ­ kw±·q$���Smp|�Ã¾qnxS|�� � ¡ «H­ |!±�qn�w�dm{|·Ãg²@�dsuqnodm{|��
´Hkn}�}~qnm{zn|X��°S}�y{xdt � ����yp�~|Msuk��~y{qnx;k$}�qn°d�~m{ypxd|X��ypx � suq�±�|M��°Ss~| �S¡pë$¡ «H­ |1s~|X}�°Sm���}»�¹suqn�é� ­ |\y��u|�s�ki�~y{qnx�y®}l} ­ qi´»x�y{x
�hypt$°dsu| �³¡ �\k�x³�G��k�od°dm®ki�u|M�¾ypx « k�odm{| �S¡{ën¡ÀÊ�x��Uy{tn°Ss~| �S¡ �¸²����� � # % �&�A�4OCM � 8 ./�PO�M � � � �¹qnsH|Mk$± ­ yp�~|Msuk��~y{qnxgy®}»} ­ qi´»x
kn±�s~q*}~}Á�¹s~|XÐ$°S|�xS±��n¡Uj9}¶}~|�|Mx!� ­ |Ty��u|�s�ki�uypq$x1±·qnx�z$|�sutn|M}¢s�k��Sy{��m{��´»y�� ­ k»ÏSx³k�m$±�qn�w�dm{|·Ã!²w�³|Xk��!ki�¯ën¡ �Së$¡ÁÊ�x¸�hypt$°ds~| �S¡ �
k�m®}~q � ­ |\�wy�Ã�|M�;²@su|M}~°dmp�l�¹q$s�� ­ |1ÏSxSknmh±�qnx*�~suqnm{m{|�s6.

� � �7, � y®}9} ­ qi´»xK¡�0lq��~y®±·| ­ qi´ � ­ |Ms~|\y{}9kGxdqn�~y®±�knodmp|\��ypz$|1y{x
�wy�Ã�|X��²ºk�suqn°dxS���S¡ �ws�kn�rÝi}M¡¯ÊË�9� ­ °S}9}�|M|����³q*}~}~ypoSmp|!� ­ ki��kG}~ypt$xdy�Ïr±�k�x*�ly{�w�dsuqizn|��w|Mx$��y{x#±�qnx*�~suqnmK�r|�s~�¹qnsu� k�xS±�|
±�knx#or|\q$o��uknypxS|M�;o��;kn�d�dm{�*y{xdt&�wy�Ã�|M�#²0}~��x$� ­ |M}~y®}�¡ «H­ |�su|M}~°dm���}�ypx@�Uy{tn°Ss~|	�S¡ �Gkns~|\|MÐ*°dy{zÆknmp|Mx*�9�uq¾� ­ |�s~|X}�°dmp�u}
�dsu|M}~|�x*�~|X�gy{xºê �dëZìË¡

10
−4

10
−3

10
−2

10
−1

10
0

10
1

10
2

0

1

2

3

4

Frequency [rad/s]

M
ag

ni
tu

de

No. 1

No. 2
No. 3

No. 4

�hypt$°dsu|6�S¡ ��3��lú·íZð�óùîeí ��ï9�[/ � ���Ûôöî�ú·ïuòiî½ô �iõ �iõ�î �dú '2� � � +rópò2
nú·ï�í�ú�ï ø � � � �?�CB�õ#òiï~úH² ��
� � #.% �"�A�PO�M � 8 .��4O�M � � � � ��ï
ú�ònñ���ôöî�ú�ï~òiî½ô �iõ=òiõ
�¾òió íE�¸² �� � #�% �"�A�PO�M � 8 .��4OCM � � � � �iï!î �dúU��õrò�óUñ��[/X+rópú,�\²�ñ��iõSî½ï9��óöópú·ï�.

� � �-, � �

Ê�x#q$su�d|�s9�~q&yp�w�dsuqizn|!� ­ |ws~|X}�°Sm���}��¹suqn�Ü� ­ | � ��� yp�~|�s�ki�uypq$xK�¢²���� y��u|�s�ki�uypq$x#kn}9qn°��umpy{xd|X�#y{x � s~q�±·|X��°dsu|W�d¡ �g´¯k$}
k��S�dmpy{|M�@�uq�� ­ |g}�|Ms~z$q��ds~q$odm{|���¡ «H­ |g±·q$�w�dmp|�Ã@²�q$���~y{� k�mÄ±�qnx*�~suqnm{mp|Ms .

� � �7, � y{}1� ­ |Mx�k�x=qno�z�y{qn°S}1± ­ qny®±·|w�¹qns� ­ |�y{xdyp�~y®k�mK±�qnx*�~suqnm{mp|Ms . � �-, � ¡�Ê�x « k�odm{| �S¡{ën�*� ­ |�su|M}~°dmp�u}Hqn�¶� ­ |�²���� yp�~|Msuk��~y{qnx¾y{}Ht$ypz$|�xK¡20�qn�~y®±·| ­ qi´�}~°d�
�
� �-M �

±·q$x�zn|�sutn|X}U�~q!µ�|Ms~q�y{xS��y®±�k��~y{xdt�� ­ k���� ­ | � }~±Mk�m{ypxdt*}�k��d�Ss~qÆÃ�y{�wk��~|X}¶� ­ |��wypÃ�|X�\�~q1±·q$�w�dmp|�Ã\²&suk��~y{qS¡ «H­ | � �Ëxdq$s~�I�# % �#^ KD�-, � 8 .pK �7, � �<I È y®}\�wq$xdq��uqnxdy®±�knmpm{�@�d|M±·su|Mk$}�y{xdt#k$}\} ­ qi´»x,y{x�jl�d�³|MxS��ypÃ0j1¡ «H­ |&°d�d�r|�s�orqn°dxS� A�oK�´¯|�su|
|MÐ*°Sknm¢�~qwqnxS|9|�Ã�±�|����H�¹q$sH� ­ |�m®kn}����\yp�~|Msuk��~y{qnxS}M¡�Ó�qi´¯|�zn|MsM� � ­ k$�G�uq�or|!su|M��°S±�|M�G�¹qns»|Mk$± ­ yp�~|Msuk��~y{qnx&ypx&qns���|�s¯�uqsu|M��°S±�|�� ­ |��=�r|Mk���}��^��ypÃ�|M�&²@�³q$���½°S�&� ­ |�xdq$�w|�xSk � ¡
Ê�x\�hy{tn°dsu| �S¡ �d�i�wy�Ã�|X�¸k�x³�\±�qn�w�dm{|·Ã!²gy®}À} ­ qi´»x¸�¹qnsU� ­ |Hy{xdyp�~y®k�m:�^±�qn�w�dm{|·Ã1²Gq$���~y{� k�m � k�xS�1ÏSxSk�m��wypÃ�|X�1²¾qn���uyp� k�m
±·q$x*�~suqnm{mp|MsM¡¶è;y�Ã�|M��²¾�³|Xk���}�ki�Äkn�d�dsuqÆÃ�y{� ki�u|�m{��ë$¡ �0��k�xS��k!� ���
yp�w�dsuqizn|M��|Mx*� ­ k$}h� ­ °S}Àor|�|Mx�q$o��uknypxS|M�¸� ­ suqn°dt ­



� ����ÊË�~|�s�ki�uypq$x ²����
ÊË�~|Msuk��~y{qnx
ÊË�u|�s�ki�~y{qnx�0�q³¡ ë � � � ë � � � � �MM ² ��
� � # % �"�A�-, � 8 .pK �-, � � � MM È �d¡ù� � ën¡ �$� ë$¡ �³ë�� ë$¡ �*� � �d¡ � �MM ² �� � # % �&�A�7, � 8 .AK �-, � � �LMM È ë$¡ �*� � ën¡ �2� ë$¡pëÆ� ën¡{ënë ë$¡pëX� ën¡ � � ë$¡ �0�
}~°d�
�
� K �-M � �S¡ �Së �d¡ �2� �S¡pë � �d¡{ë�� �S¡pë$ë �d¡ � � �S¡ �0�I-#.% �h^ K �-, � 8 . K �-, � ��I È � E � ��¡ � E ë$¡pëi� ën¡{ëX� ë$¡ � � ën¡ � � ë$¡ �*�

y{x�� � A� K �-M � ë ë ë ë �d¡ � � �S¡ �n�
� �S¡ E �d¡ E �d¡ E �S¡ � �d¡ E �S¡ E

« k�oSmp|��³¡pë 3��9úZíZð�óùîeí ��ï,�[/ � ����òiõ��1²���� ôöîËú�ï~ò�îeô ��õ �iõ¿î��Sú�' � � �L+ró{òG
nú�ï!í�ú·ï ø � �

10
−4

10
−3

10
−2

10
−1

10
0

10
1

10
2

0.5

1

1.5

2

2.5

Frequency [rad/s]

M
ag

ni
tu

de

�hypt$°dsu| �³¡ � 3 �lú·íZð�óùî^íJ��ï9�[/D²���� ôöî�ú�ï~òiî½ô �iõ ��õ(î �dú '2� � �.+ró{òG
nú�ï�í·ú�ï ø � � � �?�CB�õ�òiïuúG² �� � #.% �"�A�PO�M � 8 .��4O�M � � ��'�nòií��Sú���òiõ
�gíE�ió�ô � ��ò�õ
�\² ���� � #�% �&���PO�M � 8 .��PO�M � � � �'�nòÆí9� ��� �iî½î�ú,��ò�õ
� � ��îeî�ú�� �k� ��ï\î �dú\ôöõSî½ô^òió ��ñ��[/X+rópú,�w² �,+rî½ô��/ òió �gòiõ��2�Äõròió /\ô ��ú��!² �,+rî½ô-/wò�óhñ��iõ³îeï9��óöópú�ï!ï~úZí +Sú�ñ·î½ô ø ú�ó�
 �



²���� yp�~|�s�ki�uypq$xK¡ 0lq��~y®±·| ­ qi´¼� ­ y®}�y{}�k$± ­ yp|Mzn|X�;ki��� ­ |�|�Ã��³|MxS}�|�q��H±·q$���Smp|�Ã;²��K´ ­ y®± ­ �r|Mk���}�ki�!k�m{�wq$}��!�d¡ �G�¹qns
� ­ |!��ypÃ�|M�&²#q$���~y{� k�m¶±�qnx*�~suqnm{m{|�s�.

�
�-, � ¡

Ê�x¿ê ��ë·ì½�@�H5 � ����yp�~|Msuk��~y{qnx¾y{}T°S}~|M� �uq¸Ï³xS�gk\�wy�Ã�|M�g²#±·q$x*�~suqnm{mp|Ms��¹qnsT� ­ |1�9¡ �\¡*�Sm{kÆ�$|�sT}~|�suznq³¡hÓl|�su|9�wypÃ�|M�G²#´¯k$}
su|��rqns~�~|M���uq¸�r|Mkn�wk��9ë$¡ � �9�¹qnsHk!xdy{x$� ­ q$su��|Ms�su|Mk�m{y{µMki�uypq$x q��Á� ­ |�ÏSx³k�mr��ypÃ�|M� ²;±�qnx*�~suqnm{m{|�sX¡¶Ê�xGq$su��|Ms��uq\±·q$�w�Sk�su|
� ­ y{}Hsu|M}~°dmp�T´»yp� ­ � ­ |�²���� yp�~|�s�ki�uypq$xGsu|M}~°dm��X�*� ­ |�ÏSxSknmÁ±·qnx*�us~q$mpm{|�s .

�
�-, � ��´ ­ y{± ­¾­ kn�&� E¸}��uk��~|X}T�\°S}��¯or|�s~|X��°S±·|X�

°S}~ypxSt��wq��d|�mnsu|M�d°S±Z�uypq$xK¡¶vl}~y{xdt»� ­ |�s~q$°��~y{xd|X}K�dsuqiz�y{��|X�ly{x!� ­ |¯ýºþ�ÿ �Äþ��!²��~q�q$mporqÆÃÁ� .
�
�7, � ´¯k$}Ásu|M��°S±�|M�9�~qlxdypx*� ­

qns���|Ms¶´»yp� ­ z�y{s��u°Sk�m{m{��xSqly{xS±·su|Mk$}�|�y{x1²�¡hÅPy�� ­ � ­ |Tsu|M�d°S±·|X�!qns���|�sh±·q$x$�us~q$mpm{|�s .
� � � �7, � ²��� � # % �"�A�PO�M � 8 . � � � �4O�M � � �k�m®}~q��³|Xk��n|X�=ki�Gën¡ � �S¡¾�Sqns¸m{qi´¯|�s!qns���|Ms!s~|Xk�m{ypµXki�~y{qnx³}�� ­ |Ms~|G´¯|�su| k;}~ypt$xdy�Ïr±�k�x*�1y{xS±·su|Mk$}�|wy{xº�wy�Ã�|M�=²�¡&Ê�x=� ­ y{}

±�k$}�|$��y��H� ­ °S}»}~|�|M� }¯� ­ k��H²���� yp�~|Msuk��~y{qnx&�³|Ms��¹q$s~� }¯or|·���u|�sH� ­ k�xT�H5 � ���
yp�~|Msuk��~y{qnxK¡ÀÅ@|�o³|Mmpy{|�z$|9� ­ ki�H� ­ |�s~|Xkn}~qnx
�¹qns\� ­ y{}\y{}\�dsuqnodm{|�� }¸ypx�Ïd���uypxdt#� ­ |�)û}u±�k�m{y{xdt$}M¡#Ê�x��hy{tn°dsu|��³¡ �³�À� ­ | )+�-M � y{}�} ­ qi´»x=�¹qns\� ­ |gÏSxSk�m¯�wy�Ã�|X�,²
±·q$x*�~suqnm{mp|Ms .

�
�7, � ¡ 0lq��~y®±·|�� ­ ki�6)+�NM � y{}Hy®��|Mx$�uy{±Mk�m{mp�¾µ�|Ms~q��¹qns�k�m®k�sutn|��Sk�s~��q��U� ­ |��¹su|MÐ*°d|MxS±·�¾suknxdtn|��¹x³k��w|�m{�¾k��

� ­ q$}~|H�¹s~|XÐ$°S|�xS±��¸�rqny{x$��}�´ ­ |Ms~|»�wypÃ�|X� k�xS�w±�qn�w�dm{|·Ã\²�kns~|Hy®��|�x*�~y®±�knm � od°��Äs�k��dy®��m{�¸suy{}~|¯�~q¸kn�d�dsuqÆÃ�yp� ki�u|�m{�¸�4�uëM� �
ki�T� ­ q*}�|��¹s~|XÐ$°S|�xS±�yp|X}Ä´ ­ |Ms~|l��ypÃ�|M�GknxS�G±�qn�w�dm{|·Ãw²;��y�Ñ¢|�s�}M¡À�hyp���uypxdt�k�xgknmpmp�Ë�Skn}u}À�~s�k�x³}��¹|Ms��¹°dxS±·�~y{qnxg�~q!� ­ y{}T��ypx³�
q��Ä�Ski�ukG´»ypm{mÀo³|\zn|�su����y�ÒG±�°dm��X¡ «H­ |\±·q$s~su|M}~�rqnxS��y{xdt � }~±Mk�m{ypxdtgypx¿²����¼yp�~|Msuk��~y{qnx;or| ­ kÆz$|M}l�¸°S± ­ or|·�~�~|�s!k$}l±�knxor|1}�|M|�x&ypx��hypt$°dsu| �³¡ �³¡

10
−4

10
−3

10
−2

10
−1

10
0

10
1

10
2

0

1

2

3
x 10

4

Frequency [rad/s]

G
(w

)

10
−4

10
−3

10
−2

10
−1

10
0

10
1

10
2

0

0.5

1

1.5

Frequency [rad/s]

ga
m

m
a(

w
)

�hypt$°dsu| �³¡ � 3 )Íí�ñ�òióùôöõ�÷ií î � ��ú2��î½î�ú,�&ôöõl�U5 � ���ûôöî�ú�ï~òiî½ô �iõ �½î ��+ ��ò�õ
� � í·ñ�ò�óùôöõ*÷�í î*� ��úX��î½îËú��&ôöõ;²����ÉôöîËú�ï~òiî½ô �iõ�'���iî½î*�C/ � �
7 9 8 � ]�JML*V¾O¯]dN �PI:CK`MJML >
Ê�x�� ­ y{}�|�Ã�kn�w�dmp|¸mp|Mzn|�mÀk�x³���~|M���r|�s�ki�u°dsu|¸±·q$x$�us~q$m¶qn��� ­ |�´¯k��~|Ms���k�xd�&} ­ qi´»x#ypx#�hy{tn°dsu| �³¡ � ´»ypm{mUor|w±·qnx³}�y®��|�su|M�K¡
Ê�x&� ­ |�ÏSt$°dsu| � � � � � � ��� knxS� ��� su|��dsu|M}~|�x*�H� kn}u} �Sqi´�k�xS�g�~|M���r|�s�ki�u°dsu|�qn�h±�qnm®�¾knxS� ­ q��»´Hki�~|MsHs~|X}��r|M±·�~y{zn|�m{�n¡Ó knxS� « ��|Mxdq��u| mp|Mzn|Mm�k�xS�¿�~|M�w�³|Msuk��~°dsu| ypx=� ­ |w�uknxd�#´ ­ y{± ­ k�su|�� ­ |gqn°��u�d°��u}!�~q;or|G±·q$x$�us~q$mpm{|M�K¡ «H­ |G� k�y{x
��y®}��u°dsuoSk�xS±�|�y{}H� ­ |!� kn}u} �³qi´ �1� qn�h´Hki�u|�s¯�ukn�d�³|X�¾�¹s~q$� � ­ |��uk�xS�
�dsuqn� ÏSs�}��G�dsuy{xS±·y{�dm{|M}w� ­ |;or|�m{qi´ém{ypxS|Mk�suy{µ�|M�0�wq���|�m9q���� ­ |;´Hki�u|�s~�uknxd��±�knx�o³|;��|Ms~y{zn|X�a°S}�y{xdt,±�qnxS±�|�x*�~s�ki�u|M�
�Sknsukn��|��~|Msu}

� �-, �Qa ë'�%�, � � � �7, � ; � � �7, � s � � �7, � � � �³¡ � �
� �-, �Qa ë� �t� � � ,d;(ë � � � � � s ���t� � � � �-, � ; � ��� s ���9� � ��� �7, � �.a ) � �-, � ��. � � � �7, � ;A. �C��� �7, � � � �³¡ � �



M M

T

m m

m o

hc

T Th

Mixed water out

Hot water inCold water in

c

H

�hypt$°dsu| �³¡ � 3 � ò�îËú�ï�îËò�õ �pB�ôöî��#ñ��ió��&òiõ�� �?��îUBÄò�îËú�ï�íZð�+�+¢ó�
 �
´ ­ |Ms~|�% y®}Ä� ­ |1��|MxS}�yp���Gqn�U´Hki�~|MsM�/' y®}¯� ­ |���k�xd�g}~°ds~�^kn±�|�kns~|Xk¸k�x³�¾}~°doS}u±·suyp�d�»�w��|Mxdq��u|9q$�³|Msuk��~y{xdt��³q$ypx*��zik�m{°d|n¡
«H­ |��uyp�w|M±�qnxS}��uknx*�Hqn�¶� ­ |��~|M���r|�s�ki�u°dsu|1}���}��~|�� y{}

� a % ' � �� �t� � �³¡ E �
«H­ |1ziknmpz$|M} ­ kÆz$|!mpq�±Mk�m¶±�qnx*�~suqnmKm{q�qn�S}�´»y�� ­ kw�w|Mkn}~°dsu|��w|�x*��qn�À� k$}~},�Sqi´ tny{z*y{xdtw� ­ |��Ük °dxdyp��������t$knypx¶¡ «H­ |
����xSkn��y®±�}Hqn�U� ­ |!zik�m{zn|X}¯±Mk�x&o³|1�d|M}u±·suypor|M�&o��

� � �-, �.a 
 
 � � �
, �
�
;Pë � � � � � # �7, �Ua )

�
�-, �9� � � � � # �-, � � �³¡ � �

� � �-, �.a 
 
 � � �
, �
�
;Pë � � � � � # �7, �Qa )

�
�-, �9� � � � � # �7, � ���S¡{ëM� �

«H­ |1��|Mm{kÆ��}¯´»y{mpmKor|1k��S�ds~qÆÃ�y{� ki�~|X�Go�� ÏSs�}���qns���|�s � kn�d|l�¹°dx³±Z�~y{qnx³}43

 
 � � � � ë]s , �

�
Y��

ëU;�, �
�
Y�� ���S¡{ënë �

«H­ |1}~|�xS}~qns�} ­ kÆzn|�����xSkn��y®±�}H´ ­ y{± ­ ±�knx¾or|1k��S�ds~qÆÃ�y{� ki�~|X�gk$}¯ÏSsu}��»qns���|�s»}~��}��u|�� }�¡
� . �-, �Qa ë� 5 ,H;Pë � �-, � ���S¡{ëX� �
� . �-, �Qa ë� � ,d;Pë � �-, � ���S¡{ë�� �

«H­ |Ms~|#kns~|;}~|�z$|�s�k�ml}~qn°Ssu±�|M}��~q0°dxS±�|�s~�uk�y{x*����y{x�� ­ y®}¾��q���|Mme�9k�xS��q$xdmp�a´ ­ k��gy{}go³|Mmpy{|�z$|M�a�uq,o³|@��qn�wy{xSki�uypxSt
y®}�±�qnxS}~y®��|�su|M�Á¡ «H­ |¾°SxS±·|Ms���k�y{x$���ºqn��� ­ |��d�*x³k��wy{±Mk�mHor| ­ kÆz�y{qns�q���� ­ |�zÆknmpz$|M}\y{} �d|M}u±·suypor|M�0kn}��¸°dmp�~y{�dm{y{±Mki�uypz$|
°dxS±�|�s~�uknypx*���G´»yp� ­ ±·q$�w�dmp|�Ãg�r|�s~�~°dsuoSki�uypq$xS}»kn±·�~y{xdtwqnx&|Mk$± ­ zik�m{zn|$¡

)
��� �-, �Qa )

�
�-, � ��ëU; �

��� �-, � V ��� � ���S¡{ë4� �
)
�
�?�-, �Qa )

�
�-, � ��ëU; �

�
�?�-, � V

�
� � ���S¡{ë � �

�
��� �-, �Qa �

�
� �7, �Qa . ��� ,H;�� �,H;��

�

���S¡{ë � �
� ­ knxdtn|X}Ky{x1qn�r|�s�ki�uypxdt»�rqny{x*�hkns~|�y{�w�³q$s���k�x*�U}~qn°ds�±·|X}¢�~q9°dxS±�|�s~�uk�y{x*���ly{x¸�ÄÐr¡ �S¡ù�Hk�xS�¸±�k�x!or|T}~|��³k�s�ki�~|X��kn±�±�qns���y{xdt
�~q�� ­ |!ypx³��°dz�y{�d°Sk�mKzikns~y®k�odm{|M}¯�¹q$s~�wy{xdt�� ­ |!q$�³|Msuk��~y{xdt��³q$ypx*�M¡
� ­ knxdtny{xdt�� ­ |!q$�³|Msuk��~y{xdt��³q$ypx*�»�¹qnsH� ­ |��~|M�w�³|Msuk��~°dsu|�tny{zn|�s~|Xkn}~qnxg�~q ± ­ k�xStn|M}Hy{x&t$k�y{x&ypx#. � knxS��. ���³}�q ��q�|M}
k�m®}~qg± ­ k�xStn|M}�ypx#� ­ |¸�~|��w�r|�s�ki�u°ds~|X}�qn�Ä±·qnm®�;knxS� ­ q���}�°S�d�dm{�&´Hki�u|�sX¡ «H­ y®}9±Mk�x#±�qnx�z�yp|Mxdy{|�x*�~m{�¾or|\�d|M}u±·suypor|M��o��



�¸°Sm��uyp�dm{y®±�ki�uypz$|!°dxS±�|�s~�uk�y{x*�~y{|M}¯´»yp� ­ su|Mk�m¢�r|�s~�~°dsuoSk��~y{qnxS}M¡
. � � � � � �

a . � ��ëd; � � V � � ���S¡{ëÆ� �
. � � � � � �

a . � ��ëU; � � V � � ���S¡{ë E �
´ ­ |Ms~|]V � k�xS�FV � kns~|¯y{x¸� ­ |Ty{x*�~|Ms~zik�mÁê �uë$�pë�ì½¡ ) � �7, � y®}ÀkiÑ¢|M±·�~|M�¸o��¸± ­ k�xStn|M}Uy{x1� ­ |¯q$�³|Msuk��~y{xdtl�rqny{x*�u} � �9� � � � � �

a� �9� ��ëU; � . V . � knxS� � � � � � � �
a � � ��ëU; � 5 V 5 � tny{z*y{xdt�� ­ |1± ­ k�xdt$|

) � � � � � �
�-, �.a ë� �9� ��ëH; � . V . �

ë
ëU;�, � ëU; � 5 V 5ëU; � . V .

���S¡{ëM� �

a ë� �9� ��ëH;/, � � � ëU; � .ëU;�, � V . ; , ��� 5ëU;/, � V 5 �
���S¡ ��� �

jl}Äy��¯y{}T} ­ qi´»x ypxg�hy{tn°dsu|��S¡ ��� ­ y{}T�r|�s~�~°dsuoSki�uypq$x ±�k�x or|9�d|M}u±·suypor|M�wo���ypx�zn|Msu}~|»�¸°Sm��uyp�dm{y®±�ki�uypz$|l°dx³±·|�s~�uknypx*���\´»y�� ­
su|Mk�m*�r|�s~�~°dsuoSki�uypq$xS}À±·q$s~su|M}~�³q$xS��y{xdt»�uq��d|�z�y{k��~y{qnxS}Uy{x\q$�³|Msuk��~y{xdtl�rqny{x*�M¡hÊ�x1� ­ y{}�±�qnxS}��~su°S±Z�uypq$x¸����xSkn��y®±¯´T|Mypt ­ �~y{xdt
�¹°dxS±·�~y{qnxS}9k�su|�°S}�|X�Á¡ � 5 knxS��� . ±·qnsusu|M}~�³q$xS� �uqw� ­ |1� k�Ã�y{�¸°S�é}~ypµM|!q��À�³|Ms��u°ds~o³ki�~y{qnx³}Hypx � � k�x³� � �t� ´»y�� ­V 5 k�x³�rV . or|�|Mypxdt su|Mknm¢ypx&� ­ |!ypx*�~|Ms~ziknm�ê s!ë 8 ë·ìË¡

� C 5 �-, �.a , ��� 5ëU;�, � ���S¡ ��ë �
� C . �-, �.a � .ëU;�, � ���S¡ �n� �

1

m o0 (1+sτ )

+
+

-
+

uH

um

∆

∆m

h

G
T,pert

(s)

z

z

wh h

w

W  (s)

W  (s)
m m

�hypt$°dsu| �³¡ � 3 ) õ ø ú�ï�í·ú</�ð�óùîeô +¢óùô^ñ�òiî½ô ø ú2+Sú·ïZî½ð�ïE��òiî½ô �iõ �9��) � �-, � �
«H­ | �wq$}��!yp�w�rqns~�uknx$�1��y®}��~°dsuoSk�x³±·|wypxS�d°��!�~q�� ­ | }���}��~|M� y®}�mpq*kn�¿q��Ä��k��d�r|M�@´Hki�u|�s � �Æ¡ !Kq*kn�¿zÆkns~y®ki�uypq$xS}�k�su|
�����dy®±�k�m{m{�g}��u|���´»y®}�|$�dk�xS��k�su|���q���|Mmpm{|M�&o��gk ±�qnxS}��uknx$��. � ü ¡� � �-, �.a . � ü � � ü �7, � ���S¡ �2� �
´ ­ |Ms~| I � ü I � R ë�j�xdqn� ­ |MsG��y{}��~°Ss~oSknxS±·|�y®}wxdqny®}~|n� � 5 �T±�qnsus~°d�d�~y{xdt@� ­ |�m{|�zn|Mm»�w|Mkn}~°dsu|��w|�x*�X¡ «H­ y{}wxdq$y{}~|�y{}±·q$xS±·|Mx*�~s�ki�~|X�Gy{x&� ­ | ­ y{t ­ �¹su|MÐ*°d|MxS±·�g�dqn� k�y{xK¡� 5 �7, �.a . � � �-,H;�� � � �

,H;�� � � � �� �7, �Qa � � � �7, � � �� �-, � ���S¡ � � �
´ ­ |Ms~| I � � I � R�ën¡Ä� ­ knxdtn|X}�y{x¾}~|·�~�rqny{x*�Hkns~|lxdq��¯yp�w�rqns~�uk�x*�Hk�xS� ­ kÆzn|�or|�|Mx¾��y®}~s~|Mt$k�s���|X�\y{xG� ­ |���|M}~ypt$xg}~|·���Ë°d�K¡
��susuqns�}�y{x;� ­ |�q$°��~�S°��u}!Ó k�xS� « } ­ qn°Sm{�#o³|w�wypxSyp�wy{µ�|M�¿y{x;� ­ |�´HkÆ�n�r� ­ ki�!m{qi´��¹s~|XÐ*°d|�xS±���k�xS�@���
|�sus~q$su}�k�su|
�d°dxSy{} ­ |M� ­ k�s���|MsÄ� ­ k�x ­ ypt ­ �¹su|MÐ*°d|�x³±·�w|�sus~q$su}M¡ «H­ y{}¯´»y{mpm¢or|���q$xd|��¹q$s~�wy{xdt¸´¯|�y{t ­ �u|M� q$°��~�d°d�u} 
 �³´»yp� ­ mpqi´»�³kn}u}
´¯|�y{t ­ �~y{xdt��¹°dxS±·�~y{qnxS}M¡ 
 � ü �7, �Qa . � ü ,H;�� � ü,H;�� � ü � �-, �.a ��� ü �7, � � �7, � ���S¡ � � �


 �� �7, �Qa . � � ,H;�� � �,H;�� � ü � �-, �Qa ��� � �7, ��� �-, � ���S¡ � � �



«H­ y®}�}~�³|X±·ypÏ³±�k��~y{qnx�±�k�x&orqi´�or|!�d°���y{x$�uqw� ­ |!²¿�¹s�k��w|�´¯qnsu� }�|M|��hy{tn°dsu|C�d¡{ë�´»y�� ­
� a � � � � � � #� � � � � # � � a � � .� . � � � a � � � ü� �� � 
 � a � 
 � ü
 �� �
)la

�
�
�
�
�
�
�

�
) � �) � �) .) �)
���)
�
�

�
�
�
�
�
�
�

� � a
�
�
�
�
�
�
�

� � � �� � �� .� �� ���� � �
�
�
�
�
�
�
�

� V a
�
�
�
�
�
�
�

�
V � �V � �V .V �V
���V
�
�

�
�
�
�
�
�
�

� ���S¡ �$� �

´ ­ |Ms~|�� ­ |!|�m{|��w|�x*�u}�ypx&´ knxS�¾µ!s~|M�ds~|X}�|Mx*�¯q$o*z�y{qn°S}»}~y{tnxSknm{}¯y{x¾� ­ |!�r|�s~�~°dsuoSki�uypq$xS}»��|X}~±�s~y{o³|X�¾kno³qiz$|n¡
��ki�uk�°S}~|M�&y{x���|M}~ypt$x¾y®}»} ­ qi´»x¾y{x&� ­ | « k�oSmp| �S¡ ��¡

� m®k�x*���dki��k j Z��¯� � ë � � �% ëM�$�n��3�� Y ���� 5 � � ��, 
	�� � ë � � �(�D, 
	��
�

� � ë � , 
	��
�

� � �(, 
	�
v�xS±�|�s~�uknypx*��� � � � � � �
´T|Mypt ­ �u} � � � � �*�� . � � �*�� 5 � � � ��

�
� � �

� C � � � �
� C � � � E

19�r|�s�ki�uypxdtw�rqny{x*� � � ëM� � �� � �n� � �� �t� �n� � �
� � � � � �� �9� � � ��3
� Y , 
	�

�9y{}��~°Ss~oSknxS±·| . � ü � � ��3
� Y , 
	�
´¯|�y{t ­ �u} . � � � � �*� �

� � � � � E E�, 
	� 
 ü
� � � � � �0��, 
	� 
 ü�Äs~suqnsHÅ@|�y{t ­ �u} . � ü ��� � 
 ü
� � ü � � ë�, 
	� 
 ü
� � ü ë � � , 
	� 
 ü
. � � ë � � � � 
 ü
� � � � � �Së�, 
	� 
 ü
� � ü � � ë�, 
	� 
 ü

« k�odm{| �S¡ ��3 � úZíZô�÷nõ �nò�îËòX� �iï1î �dú<BÄòiî�ú�ï!îËò�õ �¾ñ,��õSî½ï9�ió +¢ï9� ��ópú7/��

«H­ |g±�qnx*�~suqnmÄ�ds~q$odm{|��É�¹q$s~�\°dm®ki�~|X�@�¹qns!� ­ |G´Hki�u|�s!��k�xd�@y{}1� ­ °S}\k��wy�Ã�|M�=²��dsuqnoSmp|M� ´»yp� ­ ��´¯q;±·q$���Smp|�Ã=knxS�
�¹qn°Ss1s~|Xk�m�}u±�knm{kns!°dxS±·|Ms���k�y{x*���;odm{q�±���}M¡ «H­ | °dx³±·|�s~�uknypx*���@}��us~°S±·�~°dsu|wy{}\k�°dt$�w|�x*�~|X�#´»yp� ­ k;� �¿�¾�¹°dm{mT±�qn�w�dm{|·Ã
�r|�s~�¹qnsu�wknxS±·|¸odmpq�±��¢¡9j¯�9ÏSs�}��9� ­ |w±·q$s~su|M}~�³q$xS��y{xdtG±·q$�w�dmp|�Ã&�Ss~q$odmp|M�Ü´¯k$}l}~qnm{zn|M��°³}�y{xdt � ���Ìy��u|�s�ki�~y{qnx¶¡9j�t*k�y{x
� ­ |Äyp�~|�s�ki�uypq$x1±·q$x*z$|�sutn|X�9Ð*°dy®±���mp�$¡Uj»�ö�u|�s2�Hyp�~|�s�ki�uypq$xS}M�XxSql}�y{tnxSy�Ï³±Mk�x*�¶y{�w�ds~qiz$|��w|�x*�¶y{x!²����� � # % �"�A�PO�M � 8 .pK �4O�M � � �±·q$°dm®�Gor|!qno���k�y{xd|M�Á��}~|�|!�hypt$°dsu| �³¡ �1k�xS� « knodm{| �³¡ �S¡��Tq$�w�dmp|�Ãg²;�r|Mkn�n|M�¾ki�!ën¡ �n�\k�xS�¾suqnod°S}��H�³|Ms��¹q$s~� k�x³±·|�´¯k$}
±·q$xS}~|MÐ*°d|�x*�ump�GxSq��lq$o��uknypxd|X�Á¡ «H­ |�Ï³xSk�mh±·qn�w�dm{|·Ã¾²=±�qnx*�~suqnm{m{|�s�.

� � �-, � ´Hkn}¯� ­ |�x��u|M}��~|X��°S}�y{xdtw� ­ |��~su°d|!�wy�Ã�|X��r|�s~�~°dsuoSki�uypq$x;}�|��M¡ «H­ |\s~|X}�°Sm��ly®}l} ­ qi´»x�y{x;�hypt$°ds~| �S¡ù��¡�0�qn�~y®±·|1� ­ ki��}�y{�wypm®k�sump�¾�~qG� ­ |�}�|Ms~z$q |·Ãdk��w�dm{|!� ­ |�su|1y{}
kw��|M±�s~|Xkn}~|ly{x¾�wypÃ�|M�&²#y{xg� ­ |��wy{�¾�¹su|MÐ*°d|�x³±·�Gk�su|MkS¡hÓlqi´T|Mzn|MsM�*� ­ |��dy�Ñ¢|�su|�xS±�|�o³|���´T|M|�x�±·qn�w�dm{|·Ã&k�xS�g��ypÃ�|M�&²
y®}lxdqn��k$}�m®k�sutn|¸k$}»�¹qnsl� ­ |w}~|�suznqG±·q$x*�~suqnm{mp|MsM¡ «H­ °S}9ypx;� ­ y®}9±Mkn}~|!� ­ |�±�qn�w�dm{|·Ã��³|Ms��u°ds~o³ki�~y{qnx¿k��d�dsuqÆÃ�yp� k��~y{qnx�y{}
or|·���u|�s�k�xS�&qnxSmp�&}�m{ypt ­ ��yp�w�dsuqizn|M��|Mx*�»}~|�|M� }H�³q*}~}~ypoSmp|!°S}~y{xdt �wy�Ã�|M��²@�w|·� ­ q��d}�m{yp�$| �H5 � ���¼qns»²�����yp�~|Msuk��~y{qnxK¡
0�|Mzn|Ms�� ­ |�m{|M}u}H²����
yp�~|�s�ki�uypq$x¾´Hkn}Hkn�d�dm{yp|X�g�uq�� ­ |1}~��}��u|���¡ «H­ |!su|M}~°dm���}»k�su|9t$ypz$|�x&ypx « k�odm{| �S¡ �d¡

� ���
ÊË�~|Msuk��~y{qnx ²����
ÊË�u|�s�ki�uypq$x
ÊË�~|Msuk��~y{qnx�0�q³¡ ë � � � ë � � � �MM ² ��
� � # % �"�A�-, � 8 .pK �-, � � � MM È ë$¡ �0� ën¡ � � ë$¡ �$� ën¡ �n� ë$¡ ���MM ² �� � # % �&�A�7, � 8 .pK �-, � � � MM È ën¡ �n� ën¡ �$� ë$¡ �*� ën¡ � � ë$¡ �$� ën¡ ��� E
}~°d�
�
� K �NM � �d¡ ��ë �d¡{ëM� �S¡pëX� �d¡ �n� �S¡ ���G� �d¡ � � �I�#�% �h^ K �-, � 8 . K �-, � ��I È ëX� �dë ën¡ �dë ë$¡ � � ën¡{ëÆ� ë$¡pë � ë$¡pë �

y{x�� � A� K �-M � ë ë �d¡ � � �S¡pë � �d¡ �n� �
� �d¡ � �d¡ � �d¡ � �d¡ � ë$¡ �

« k�odm{| �S¡ � 3��lú·íZð�óùî^í@��ï9�C/ � ���éò�õ
�1²���� ôöî�ú�ï~òiî½ô �iõ �iõ#î �dú<BÄòiî�ú�ï!îËò�õ ��í"
ÆíZî�ú�/+�

0�qn�~y®±·|!� ­ ki�9o³qn� ­ }~°d�
�
� K �NM � k�xS� I-# % �h^oK �-, � 8 .pK �-, � ��I È�k�su|!�wqnxdqn�~q$xdy{±Mk�m{mp�¾��|M±�s~|Xkn}~ypxdt³¡ «H­ |\k�m{tnqnsuyp� ­ � ±�qnx��zn|Ms~t$|M}�}~qn�w|M´ ­ ki�Ä}~mpqi´¯|�s�� ­ y®}��uyp�w|$¡hÊ�x¾�Uy{tn°Ss~|��³¡ E��wypÃ�|M�GknxS� ±·q$���Smp|�Ã�²�y®}Ä} ­ qi´»xw�¹qnsÄ� ­ |lypxdyp�~y®k�m �^±�qn�w�dm{|·Ã ²

qn�d�~y{�wknm � k�xS� ÏSxSk�mr�wy�Ã�|X�G²�qn�d�~y{�wknmr±�qnx*�~suqnm{m{|�sX¡UÓ�|Ms~|9�wy�Ã�|M�G²;�³|Xk���}Äk��¯kn�d�dsuqÆÃ�y{� ki�u|�m{�¾ë$¡ �n�d¡À�Tq$xS}~|MÐ*°d|�x*�ump�



10
−3

10
−2

10
−1

10
0

10
1

10
2

10
3

0

0.5

1

1.5

No. 1

No. 2

No. 5

Frequency [rad/s]

M
ag

ni
tu

de

�hypt$°dsu|��S¡ù� 3 �lú·í�ð�ó�î^í%��ï9�C/ � ��� ôöî�ú·ïuòiî½ô �iõ �iõ�î �dúkBÄòiî�ú·ï9îËò�õ �¸í"
ÆíZîËú7/+� � ���[B�õ;òiïuú¯²����� � # % �&�A�4OCM � 8 ./�PO�M � � � � ��ï
ôöî�ú·ï~ò�îeô ��õ "[5 �&ò�õ
� �¾òiõ��¾ò�ó íE�!²��� � # % �"�A�PO�M � 8 .��4O�M � � � � �iï1î �dú.��õ¢òióUñ��[/X+ró{ú9�\²�ñ��iõ³îeï9��óöópú�ï6.

� � �-, � �



� ­ |\q$o��uknypxd|X�;y{�w�ds~qiz$|��w|�x*�lqiz$|�s�±·qn�w�dm{|·Ã;²ºy®}�suk�� ­ |Ms�}~� k�m{me¡ «H­ |�y{���Ss~qiz$|��w|�x*�ly®}�qno���k�y{xd|M�¿ki�l� ­ |w±·q$}���q��
�¸°³± ­�­ ypt ­ |�s�q$su��|Ms�q��r� ­ |�±�qnx*�~suqnm{m{|�sX¡¶Å ­ |Ms~|Xkn}h� ­ |HÏSxSk�m³±·qn�w�dm{|·Ã\²�±�qnx*�~suqnm{m{|�s ­ kn�+�dëH}��uk��~|X}��i� ­ |»ÏSx³k�m��wy�Ã�|X�
²P±·q$x$�us~q$mpm{|�s ­ kn� E*��}���ki�~|X}�¡��¯q�� ­ ±·qnx*�us~q$mpm{|�s�}�� ­ qi´¯|�zn|MsM�h±·q$°dm{�=or|Gsu|M��°³±·|M�@�uq¿� �i� ­ q$su��|Ms!´»y�� ­ zn|Ms~�¿mpyp���ump|
��|Mtns�kn�dk��~y{qnxgy{x�²�¡

10
−3

10
−2

10
−1

10
0

10
1

10
2

10
3

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

Frequency [rad/s]

M
ag

ni
tu

de

�hypt$°dsu| �³¡ E 3 �9úZíZð�óùîeíX��ï9�[/Í²���� ôöî�ú·ïuòiî½ô �iõ ��õPî��Sú BÄòiî�ú·ï�î�òiõD�¿í"
Æí�î�ú7/�� � ���[B�õ�ò�ï~ú ² �� � # % �"�A�PO�M � 8 .��4O�M � � ��'�nòií��Sú���òiõ
�gíE�ió�ô � ��ò�õ
�\²����� � # % �&���PO�M � 8 .��PO�M � � � �'�nòÆí9� ��� �iî½î�ú,��ò�õ
� � ��îeî�ú�� �k� ��ï\î �dú\ôöõSî½ô^òió ��ñ��[/X+rópú,�w² �,+rî½ô��/ òió �gòiõ��2�Äõròió /\ô ��ú��!² �,+rî½ô-/wò�óhñ��iõ³îeï9��óöópú�ï!ï~úZí +Sú�ñ·î½ô ø ú�ó�
 �
Î�y{xS±·|�suqnod°³}��»�r|�s~�¹qnsu�wknxS±·|�±·q$°dm®�gxdqn�»o³|!q$o��uknypxd|X�G�¹q$sH� ­ |�t$ypz$|�x&�ds~q$odm{|������ ­ |�suqnod°³}���}��uk�oSypm{y����¾k�xS�¾xdqn�wy{xSk�m
�r|�s~�¹qnsu�wknxS±·|!±�qnxS��yp�~y{qnx³}H´»ypm{mÁo³|1± ­ |M±��n|X�Á¡ Ú |M±Mk�m{m¢� ­ k��

² � � #�% �&�A�4O�M � 8 ./�PO�M � � � R�ë & suqnod°³}���}��uk�oSypm{y���� ���S¡ � E �
}~°d�
�
A0��#^ �,� �4OCM � � � ë & xdq$�wypxSknmÁ�³|Ms��¹q$s~� knxS±·| ���S¡ ��� �

Ê�x¿�hy{tn°dsu|	�S¡ � �~|X}���}9�¹qns�s~q$od°S}���}��uknodypm{yp���;k�xS�#xdqn�wy{xSk�mÀ�r|�s~�¹qnsu�wknxS±·|�k�su|\} ­ qi´»xK¡�ÊË�!y{}�}~|�|MxK�r� ­ k���� ­ |�s~q$od°S}��
}��uk�oSypm{y����¿±·qnx³��y��uypq$x=y{}�z�y{qnm®ki�~|X�¿}~y{xS±·| ² � � #.% �"�A�PO�M � 8 .��4O�M � � � �r|Mkn��}!ki�Gën¡{ë4�³¡ «H­ |G±·m{q$}~|M�¿mpq�qn�=}~��}��~|M�É´»y{mpm
� ­ |�su|·�¹qnsu|Ho³|X±·q$��|l°dxS}��uk�oSmp|H�¹q$s�� ­ |»t$ypz$|�xw�r|�s~�~°dsuoSki�uypq$xS}�k�x³�¸� ­ |��wypÃ�|X�w²&±�qnx*�~suqnm{m{|�sX¡hÎ�y{xS±·|�}~°d�

�
A0��#^ �9� �PO�M � �xdq$��y{xSknmÁ�³|Ms��¹q$s~� k�x³±·|�y{}»k$± ­ y{|�zn|X�Á¡

«H­ °S}!k�x=k�mp�~|Ms~x³ki�~y{zn|���|M}~y{tnx@�¸°S}��!o³| � kn�d|n�K´ ­ |Ms~|�|n¡ tS¡�|�yp� ­ |�s�� ­ |��r|�s~�¹qnsu� k�xS±�|��d|�� k�xS�S}�qns�� ­ | s�k�xStn|�q��
qn�r|�s�ki�uypxSt��rqny{x*�u}»±�qn°dm®�gor|!su|�m®kiÃ�|M�Á¡

� �Ûã\à�æ��Må��hç�ã\à
«H­ y®}��Sk��r|�swtny{zn|&k�x0ypx*�~suq���°S±·�~y{qnx,�uq¿�w|�� ­ q��d}��¹q$swknxSk�m{��}�y®}�k�xS�0}���x*� ­ |X}�y®}\q��lsuqnod°³}�� ±·q$x$�us~q$mpm{|�s�}1o³kn}~|M�,q$x
Ç È k�x³��²=� ­ |Mqnsu�n¡HÊ�x#± ­ kn���~|Ms�� kG±�qnx�z�yp|Mxdy{|�x*��´¯kÆ�g�~q&}��r|M±�y��¹�&�³|Ms��¹q$s~� knxS±·|1°³}�y{xdtg}~ypxStn°dm®k�s�ziknmp°d|X}lknxS�&� ­ |
Ç È xdqnsu�ûy{}1�ds~|X}�|Mx*�~|M�¿k�m{qnxdt&´»yp� ­º«H­ |GÎ�� k�m{mUu�k�y{x «H­ |�q$s~|M�û´ ­ y{± ­ tny{zn|wt$ypz$|�k&xd|X±·|M}u}uk�su��knxS�=}�°dÒ ±�yp|Mx*�
±·q$xS��yp�~y{qnx��¹q$s¶suqnod°S}��U}��uknodypm{yp���l�¹q$sK�dm®k�x*�u}¶´»y�� ­ °dxS}��~su°S±Z�u°dsu|M���r|�s~�~°dsuoSki�uypq$xS}K´»yp� ­ �¹s~|XÐ$°S|�xS±��9��|M�³|MxS��|�x*�ho³q$°dxS�d}
qnx�}~ypxdt$°dm®k�s»zik�m{°d|M}M¡
«H­ |�Ç¾ÈÂq$���~y{� k�mK±�qnx*�~suqnm{mp|MsT´ ­ y{± ­ y{}»knm{}~q��ds~|X}�|Mx*�~|M�¾±�knx&}~qnm{zn|l� ­ |!suqnod°³}��»}���k�ody{m{y����G�Ss~q$odmp|M� k�xS�g� ­ |�xSqn�wy��
� k�mT�³|Ms��¹q$s~� k�x³±·| �dsuqnodm{|�� }~|��r|�s�ki�~|Mmp�$¡�Ó�qi´¯|�zn|Ms1yp�¸y{}\��|��wq$xS}��usuk��~|X�=o*�¿� ­ |g°S}~|Gq��»|�Ã�kn�w�dmp|X}!� ­ ki�\k;xdqnx��
±·q$xS}~|�suzÆk��~y{zn|¸±�qnx*�~suqnm{m{|�s��¹q$sl� ­ |�s~q$od°S}��9�r|�s~�¹qnsu�wknxS±·|\�dsuqnodm{|��Ü´»y{mpmÀy{x#tn|Mxd|�s�k�m{m{�¾xdqn�9or|\q$o��uknypxS|M�#k$}9knx � È



10
−3

10
−2

10
−1

10
0

10
1

10
2

10
3

0

0.2

0.4

0.6

0.8

1

1.2

Frequency [rad/s]

M
ag

ni
tu

de

�hy{tn°dsu| �S¡ � 3À²�òiõ���Ç È ñ��iõ��iôöî½ô �iõSí@� ��ï1ï9�0�·ð�íZî�íZî�ò ��ôöóùôöî$
��½í ��óùô � �¾ò�õ
�Gõ
�[/�ôöõrò�óD+Sú·ïN� ��ï6/wò�õrñ�ú �'�nòÆí9�Sú,� � �

qn�d�~y{�wknmr±�qnx*�~suqnm{m{|�sX¡U�dq$sT�Sm{knx$��}Ä´»yp� ­ }�y{�w�dmp|�qn°d�~�d°��H�¸°Sm��uyp�dm{y®±�ki�uypz$|lq$sTkn�S��y��uypz$|l°dx³±·|�s~�uknypx*���w}��r|M±�y�Ïr±�ki�uypq$xg±�knx
or|&±�qnxS}~|�suziki�~y{zn| o��ºk��^k$±Z�uqns ���À´ ­ |�su|Mk$}¸�Sm{knx$��}1´»yp� ­ ypxd�S°����\°dmp�~y{�dmpy®±�k��~y{zn|&°dxS±�|�s~�uk�y{x*���@±Mk�x,or|�k�suody��usukns~y{m{�
±·q$xS}~|�suzÆk��~y{zn|�y��h� ­ |��¾kns~|�y{mpm¶±�qnxS�dy��uypq$xd|M�Á¡
Ê�x¸Î�|X±Z�~y{qnx �¯� ­ |T}��~su°S±·�~°dsu|M��}~ypxdt$°dm®k�sKzik�m{°d|�²wy®}K�dsu|M}~|�x*�~|X��k�xS��y®}K°S}~|M���uqH�¹qnsu�¸°dm®ki�u|��~y{t ­ �¶±�qnxS��yp�~y{qnx³}Á�¹qns¶s~q$od°S}��
}��uk�oSypm{y����¾k�xS�&suqnod°S}��»�³|Ms��¹q$s~� knxS±·|9�¹qns»�dm®k�x*��}»´»y�� ­ }��us~°S±·�~°dsu|M�¾qns»°SxS}��us~°³±Z�~°Ss~|X�g°dx³±·|�s~�uknypx*���g�d|M}u±·suyp���uypq$xS}M¡
²#}~��x$� ­ |M}~y®}Ä°S}~y{xdt � ����y��u|�s�ki�~y{qnx¾±�k�xgo³|�|·Ñ¢|M±·�~y{zn|�m{�w°S}~|M� �¹q$s¯�d|M}~ypt$xGq��¶±�qnx*�~suqnm{mp|Msu}��¹qnsH}���}��~|M�w}T´»yp� ­ ±�qn�w�dm{|·Ã
°dxS±�|�s~�uknypx*���#oSmpq�±���}�¡¾�dqns\}���}��~|�� }!´»yp� ­ �wypÃ�|M�@s~|Xk�mÄknxS�=±·q$���Smp|�Ã¿°dxS±�|�s~�uknypx*���;odm{q�±���}1}���x*� ­ |M}~y{}!´»yp� ­ � |��~|Ms
��qn°Sxdt�� }3�H5 � ���Éy��u|�s�ki�uypq$x�±Mk�x�or|�°S}�|X�Á�»}�|M|,ê �iì½¡ j�x(knm��u|�suxSki�uypz$|¾�uq=� ­ y®}Gknmpt$qnsuy�� ­ � y®}w� ­ |�²����ûyp�~|�s�ki�uypq$x
��|Mzn|�m{qn�r|M�¾o�� «�
 Ñ¢xd|Ms����Tm{kn°S}~|�x&|·�lk�m½¡Kê �Mì¶´ ­ y®± ­ }�|M|��Â�uq ­ kÆzn|�}�q$�w|�k$��zik�x*�ukntn|X}�¡
« ´¯q��d|M}~ypt$x¿|�Ã�kn�w�dmp|X}!k�su|wtny{zn|�x¶¡wj �9¡ �\¡ � m®kÆ�n|Ms�Î�|�suznq&�ds~q$odm{|��Éy®}!orqnsus~qi´¯|M�;�¹s~q$� � |·�u|�s ��qn°Sxdt�ypx=qns���|Ms
�~q#o³|&k�odm{| �~q¿±·qn�w�Skns~| su|M}~°dmp�u}1�¹s~q$� � ­ |G��´¯q;k�m{tnq$s~yp� ­ � }��¹q$s¸�wypÃ�|X�º²P}���x*� ­ |M}~y{}M¡ «H­ |Gsu|M}~°dmp�u}¸} ­ qi´Û}�q$�w|
��ypÑr|Ms~|MxS±·|�y{x;�^kÆznq$slqn��� ­ |�² s�. k�m{tnqnsuyp� ­ ��¡ «H­ |\qn� ­ |Ms9|�Ãdk��w�dm{|\y®}9k¾´Hki�~|Ms���k�xd�&m{|�zn|Mm�k�xS���u|��w�r|�s�ki�~°Ss~|�y{}
±·q$x*�~suqnm{mp|X�Á¡¶ÊË�Ày{}��d|��wqnxS}��~s�ki�u|M� ­ qi´,°dxS±�|�s~�uk�y{x*�~y{|M}À±·q$�wypxdtl�¹s~q$�¼± ­ k�xStn|M}Uy{x\q$�³|Msuk��~y{xdtl�rqny{x*��±Mk�x\o³|H|·Ã��dsu|M}u}~|M�
z�y{k�°SxS±·|Ms���k�y{x$���#odmpq�±���}�´»yp� ­ su|Mk�m��r|�s~�~°Ss~oSk��~y{qnxS}M¡g�Sqns¸±�qn�w�³q$xd|�x*��}!´»y�� ­ �Sk�s~�~m{�#°dxS��q���|Mmpm{|M�=����xSkn�wy{±M}�� ­ |
°dxS±�|�s~�uknypx*���1±�knx\or|H|·Ã��dsu|M}u}�|X�1z�y®klodm{q�±���}À´»y�� ­ ±�qn�w�dm{|·Ã¸�r|�s~�~°dsuoSk��~y{qnxS}M¡U�Sqnsh� ­ |»´Hki�u|�sh�uknxd�!|·Ãdkn���Smp|»k�x³k�m{��}~y®}
q��¯kg±·q$x*�~suqnm{mp|Ms9��|X}�y{tnxd|X�;q$x�� ­ |woSk$}�y®}9qnx;q$xdmp�;±�qn�w�dm{|·Ã��r|�s~�~°dsuoSki�uypq$xS}�} ­ qi´¯|M��� ­ k���±�qn�w�dm{|·Ã#k�x³���wy�Ã�|M�¿²
qnxSmp�G��ypÑ¢|�su|M�¾mpyp���ump|��w|MknxdypxSt\� ­ ki�H� ­ y{}»±�qnx*�~suqnm{m{|�sÄ´Hkn}H±�mpq*}�|9�~qwqn�d�~y{�wknme¡ «H­ |!}~°doS}~|MÐ*°d|Mx$�H�wy�Ã�|X�G�Ë²#}~�*x*� ­ |M}~y{}
t$kÆz$|9q$xdm{�G� k�sutny{xSk�m¢y{���Ss~qiz$|��w|�x*�u}M¡



� � � �là�ä;ç�æ����

� � â�ãGã��(ã����A� ��� $ ����Þ
Ó�|Ms~|�yp��´»ypm{mKor|1} ­ qi´»xg� ­ ki�»� ­ |!�wypxdy{�wypµXki�uypq$xS}43

. K �-, �Qa ypxd�
��� ��� <	+$%�: >

}~°d�
�
\/A0�� #.% � ^ K 
 ü �PO�M � 8 .��4OCM � � ��` �^j1¡{ë �

� $K �NM �Qa y{x��� A0 ' � # % �&�A�4O�M � 8 .AK �PO�M � � � 
 ü + 8 
 M �^j1¡ � �
k�su|!�wqnxdqn�~q$xdy{±Mk�m{mp�¾xdqnxd�½y{xS±·su|Mk$}�y{xdt y{x I�#�% �#^ K 8 . K7�<I È ¡Xu�y{zn|Mx;kG±·q$x*�~suqnm{mp|Ms6. K �7, � k�x³��}~±Mk�m{ypxdt � k��~suy{±�|M} � K �7, �
k�x³� �FK �-, � y���y®}»±·m{|MknsH�¹s~q$� � �S¡ �$� � � ­ ki� 3

I-# % �h^oK �-, � 8 .pK �-, � ��I È a }~°d�
�
 � K �PO�M �  A0 ' # % ' � K �PO�M � �A�PO�M � � 
 üK �4O�M � 8 .AK �PO�M � + + �^j1¡ � �

�d°Ss�� ­ |�su�wqnsu|n�dkn}u}~°d�wypxdt��r|�s~�¹|M±Z��su|Mknmpy{µMk��~y{qnxS}¯qn�U� ­ | � K �-, � }u±�k�m{y{xdt$}M��´T| ­ kÆz$|l� ­ ki�
 � K �PO�M �  a ��ë]s�� K �  � K 
 ü �PO�M �  7;�� K A² �� � #�% �"�A�4O�M � 8 . K �PO�M � � �A² ��
� � #�% �&���PO�M � 8 . K �4OCM � � � �^j1¡ � �

a  � K 
 ü �PO�M �  � ëU;��oK � A²��� � # % �"�A�PO�M � 8 .pK �4O�M � � �A²����� � # % � �A�4OCM � 8 .pK �PO�M � � � ë � K 
 ü �PO�M �  saë � � �^j1¡ � �
a  � K 
 ü �PO�M �  4��ëU;�� K �LK �-M � � �^j1¡ � �

�Tqnx³}�|XÐ$°S|�x*�~m{� 3
I # % �#^ KD�-, � 8 .pK �7, � �<I È a }~°d�

�
��ë.; � K �LK �-M � �  � K 
 ü �PO�M �  A0 ' # % ' � K �PO�M � �A�PO�M � � 
 üK �4O�M � 8 .AK �PO�M � + + �^j1¡ù� �

Ê�x�qns���|�s¯�uqwk$± ­ y{|�zn|!k��wqnxdqn�~q$xdy{±Mk�m{mp� xSqnx��Ëypx³±·su|Mkn}~y{xdt�knmpt$qnsuy�� ­ �Âyp��y{}H� ­ °S}Hs~|XÐ*°dypsu|M�g� ­ ki�
}~°d�
�

��ëU;��oK �LK �-M � �  � K 
 ü �PO�M �  A0 ' # % ' � K �PO�M � ���PO�M � � 
 üK �4OCM � 8 .pK �PO�M � + +�R I # % �#^ K 
 ü �-, � 8 .pK 
 ü �7, � �<I È �^j1¡ E �
Å@|!xdqi´ ­ kÆz$|l� ­ |!y{xd|MÐ*°Sknmpyp�~y{|M}

 � K 
 ü �PO�M �  A0 ' # % ' �FK �PO�M � �A�PO�M � � 
 üK �4O�M � 8 .AK �PO�M � + +R  � K 
 ü �4O�M �  A0 ' # % ' �FK 
 ü �PO�M � �A�4O�M � � 
 üK 
 ü �4OCM � 8 .pK �PO�M � + + �^j1¡ � �R }�°S�
�
 � K 
 ü �4OCM �  A0 ' # % ' �FK 
 ü �4O�M � �A�4OCM � � 
 üK 
 ü �PO�M � 8 .pK �PO�M � + + �ej1¡{ëM� �R }�°S�

�
 � K 
 ü �4OCM �  A0 ' # % ' �FK 
 ü �4O�M � �A�4OCM � � 
 üK 
 ü �PO�M � 8 .pK 
 ü �PO�M �,+ + �ej1¡{ënë �a I # % �#^ K 
 ü �7, � 8 .AK 
 ü �7, � �<I È �ej1¡{ëX� �

«H­ |9ÏSs�}��¯ypxd|XÐ*°Sk�m{y������¹q$mpm{qi´�}��¹suqn� �ej1¡ � � ´»y�� ­ �r|�s~�¹|M±Z�Hsu|Mk�m{y{µMki�uypq$xS}�qn�K� ­ |�}u±�knmpy{xdt$}��FK �-, � ¡ «H­ |9m®kn}��Ty{xd|XÐ$°³k�m{y����
�¹qnm{m{qi´�}l�¹suqn� �^j1¡{ë � ¡GÎ�ypx³±·| �oK9)�ê � �Më·ì�k�xS� �LK �-M �,= s!ë�y���� ­ |�x=o³|X±·q$��|X}!±·m{|Mkns9�¹suqn� �^j1¡ �i��j1¡{ëX� � knxS�*�^j1¡ù� �
� ­ ki��yp� � K �NM � Ra�S� 
LM = �\� ­ |Mx

I�# % �h^oK �-, � 8 .pK �-, � ��I È R I-# % �#^ K 
 ü �7, � 8 .pK 
 ü �-, � ��I È 8 �¹q$s�}�°d�
�

� K �NM � R0� �ej1¡{ë�� �
k�x³��� ­ |lknmpt$qnsuy�� ­ �Ì´»y{m{mSor|��wqnxdqn�~qnxSy{±Mk�m{mp�1xSqnx��Ëypx³±·su|Mkn}~y{xdt��¹qnsTknmpmSzÆknmp°S|M}�qn� � K~¡hÅ@|�� kÆ� ­ |�xS±�|l± ­ q�q$}~|��oK a ën¡
ÊË� � K �-M � � �d� 
LM = � yp�ly{}�� ­ °S}ltn°Sknsuknx$�u|�|X�g� ­ ki�l� ­ | � �Ëxdqnsu� I-#.% �h^ K �-, � 8 . K �-, � ��I�È ´»y{mpmUo³|¸s~|X��°S±·|X����°dsuypxSt� ­ |WSe� ­ }��u|��&q��h� ­ |!yp�~|Msuk��~y{qnxK¡
ÊË� � K �-M � �����¹q$sTk�x��\�¹s~|XÐ*°d|�xS±��<M,´¯|��\°S}��H± ­ q�q$}~|��¿}~q!� ­ ki� �^j1¡ E � y®}��¹°dmpÏSm{mp|X�Á¡ÄÎ�y{xS±·|l� ­ |l�¹s~|XÐ$°S|�xS±���k��T´ ­ y®± ­
� ­ |�}~°d�dsu|��\°d� y®}¯s~|Xkn± ­ |X�g��|M�³|MxS�d}Hqnx � K ´¯|��¸°S}���}�q$mpz$|�� ­ |�ypxd|XÐ*°Sk�m{y����G�¹qns»k�m{m¢�¹s~|XÐ*°d|�xS±�|M}UM�¡�!K|�� A� K ��|Mxdq��u|
� ­ |1}�q$mp°��uypq$xg�uq �^j¸¡ E � ´»y�� ­ y{xd|XÐ$°³k�m{y����Gsu|��Sm{k$±·|M�¾´»yp� ­ |MÐ*°Sknmpyp���n¡ÀÊË��y®}H|Mkn}~y{mp�Gz$|�suy�Ï³|M�g� ­ k��

A� K �-M �Ua � I #�% �#^ K 
 ü �-, � 8 . K 
 ü �7, � �<I ÈA0 ' # % � �FK �4OCM � �A�PO�M � � 
 üK �PO�M � 8 .pK �4OCM � � +! � K 
 ü �4O�M �  saë � ë� K �NM � �ej1¡{ë4� �



«H­ °S}!yp�¯´¯|G± ­ q�q$}~| � K }�°S± ­ � ­ ki� � K RÌ�wy{x � A� K �NM � � ­ |Mx �^j¸¡ E � ´»ypm{m�or|w�¹°dmpÏSmpm{|M�ºknxS�¿� ­ |¾k�m{tnqnsuyp� ­ �É´»y{m{m�o³|
�wqnxdqn�~q$xdy{±Mk�m{mp� xSqnx��Ëypx³±·su|Mkn}~y{xdt\yp� � K4= �d¡��Ss~q$� �^j¸¡ � � ´T| ­ kÆz$|9� ­ ki�

I #�% �h^ K 
 ü �-, � 8 . K 
 ü �-, � ��I È = A0 ' #.% � � K �4OCM � �A�PO�M � � 
 üK �PO�M � 8 . K �4O�M � �,+  � K 
 ü �PO�M �  �ej1¡{ë � �
´ ­ |Ms~|�� ­ |!|MÐ*°Sk�m{yp��� ­ qnm®�d}Hq$xdmp�gy�� �FK �PO�M �.a �FK 
 ü �4OCM � knxS��.pK �4OCM �Qa .pK 
 ü �PO�M � ki�H� ­ |!�Sk�s~�~y®±·°dm®k�s¯�¹su|MÐ*°d|MxS±·�ki�9´ ­ y{± ­ � ­ |\}~°d�dsu|��\°d��y{}ls~|Xkn± ­ |X�Á¡�Î�ypx³±·| � K �NM � �(� yp�9y®}»� ­ |�x¿±·m{|Mk�s��¹s~q$���ej1¡{ë4� � k�xS� �ej1¡{ë � � � ­ k�� � = �d¡
ÊË�U�wy{x � A� K �-M � �0�\´¯|9� kÆ� ± ­ q�q$}~| � K �0��k�x³�Gyp�H´»y{m{mror|�tn°Sknsuknx$�u|�|X�w� ­ k��T� ­ | � �Ëxdq$s~� I�# % �#^ K �-, � 8 .pK �7, � �<I Èy®}Hs~|X��°S±·|X����°dsuypxdt�� ­ |WS½� ­ }��u|��&q��h� ­ |!yp�~|Msuk��~y{qnxK¡
� � � �lâ2�là�æ����

êpë·ì¸Î¢¡ «�
 Ñrxd|Ms����Tm®k�°S}~|�xK� � ¡Àj�x³��|�s�}�|MxK� � ¡�Î*�~q$°S}��us~°S�K�Äk�x³��ÓlknxS}wÓ�|Mxds~y{� 0�y{|�� k�xSxK¡,�Ä}��~y{� ki�~|X�º�¹su|MÐ*°d|MxS±·�
��q$� k�y{x¿�wq���|�mT°dxS±�|�s~�uk�y{x*�~y{|M}�°S}~|M�@y{xºs~q$od°S}��1±·qnx*�us~q$mpm{|�s!��|X}�y{tnx��4k�²¢��k��d�Ss~q*kn± ­ ¡wÊ�x �¯ï9�Xñ � ��ï9� ) � � �'U�iõ�� �U�iõ 'U�iõSî½ï9��ó
�U+ +róùô^ñ�òiî½ô �iõSíZ�Sznq$mp°S��|C�S�d�Sk�t$|M}�ë � E � �rë �n�n�S� u�m{k$}�t$qi´!�dÎ�±·qn�~m®k�xS�Á�³j�°dt³¡ÁëM�n� �S¡

ê �Æì<u�¡ � ¡h�Hk�m®kn}M� � ¡ �9¡h�lqi��m{|n�À�w¡ou�mpqiz$|�sX�Uj¸¡ � kn±��iknsu�Á�hk�xS� Ú ¡�Î��wyp� ­ ¡�²��	�9õrò�ó�
ÆíZô®í¾òiõ�� � 
iõSî �dú·í�ô®í �����ió����E�$¡
«H­ |!è;k�� ­ Å@qnsu��}HÊ�xS±�¡{� 09ki�~y®±��¢�dè;kn}u}M¡p�dv�Î�j1�³��xS�&|M��yp�~y{qnx¶� � °Smp�;ëX�n�0�d¡

ê �iì1j¸¡ èº¡�Ólqnm{q ­ knxK¡ºj �u°��~q$s~y®k�m¯qnx0�¸°���k�x³k�m{��}~y®}�¡@Ê�x � � � �#' � =¸ú�î B �iï!��� � � ��ð�íZî1òiõ
� �N�nò,+rî½ô ø ú�'U�iõSî½ï9��ó
�dð�î*��ïZô^òió � �iï!�ií9�?�,+r�¢v�xdy{zn|Msu}~y���� qn�À�9°dodm{y{xK� « s~y{xdyp�����Tqnm{m{|�tn|$�¢ëM�n� �S¡ !K|X±Z�~°Ss~|¸�d¡ �d¡

ê ��ì � ¡ �9¡r�lqi��m{|\knxS�#�9¡ ���9¡K� ­ °¶¡lè;ki�us~ypÃ�ypx*�~|Ms~�rqnm®ki�uypq$x;k�xS��Ç È �³|Ms��¹q$s~� k�x³±·|1orqn°dx³�d}�¡9Ê�x �¯ï9�Xñ � �k/ ú·ïZô^ñ�òiõ'U�iõ³îeï,�ió 'U�iõ�� �{�¶ëX� E �d¡
ê �Æì � ¡ èº¡ ��qn°dxStS¡ �N� ��ð�í�î½õrú·í�íUB�ôöî � �»ò�ï~ò[/ ú�îeïZô^ñ�òiõ�� � 
iõròC/\ô^ñ � õ¢ñuú�ïZî�òiôöõSî$
i¡ � ­ �a� ­ |X}�y®}����¯k�m{y��¹q$s~xdy®k9Ê�xS}��uy��u°��~|
qn� « |M± ­ xdq$mpq$tn�$� � k$}~k$��|�x³kd�S�¯k�m{y��¹q$s~xSy{kS��è#kÆ�;ëM�$� �d¡

ê �iì � ¡ èº¡?��qn°dxStS¡\�Tqnx*�us~q$mpm{|�s���|M}~y{tnx#´»yp� ­ �wy�Ã�|X�;°dxS±�|�s~�uknypx*�~y{|M}M¡!Ê�x)�¯ï9�Xñ ���k/ ú·ïZô^ñ�òiõ	'U��õSî½ï9�ió 'U�iõ�� �{�¶�Skntn|X}
� � � � ��� � �*���n�Hk�mp�~y{�wqnsu|n�dè;kns~��m®k�xS�Á� � °dxd| ëX�n� �³¡

ê �Xì¸Î¢¡ «�
 Ñ¢xd|�s~���Tm{kn°S}�|MxK� � ¡rj�xS��|Msu}~|�x¶� � ¡rÎ*�uqn°S}��~su°d�K�rk�xS��Ó¸¡ Ó¸¡?0lyp|M� k�xdxK¡�j¼xd|�´�k��S�ds~q*kn± ­ �~qg²¢�Ë}~��x$� ­ |M}~y®}
�¹q$s»��ypÃ�|M�¾�³|Ms��u°dsuoSki�uypq$x�}~|·��}�¡ÀÊ�x �¯ï9�Xñ � ��ï9� �¯ð�ï9�,+dú�òiõ 'U�iõSî½ï9��ó 'U�iõ�� �{� Ú qn�w|$�dÊË�uknmp�$�ÁëM�n� ��¡

ê Eiì1èº¡dè;qns�k�suy¢knxS����¡��¢k�ÏSsuypq$°K¡�� � ��ð�íZî �¯ï9�Xñ�úZí�í 'U�iõ³îeï9��óù¡ � s~|Mx$�uy{±�|·��Ólknmpm¢Ê�xS±n¡p�KëX� E$�d¡
ê �iì1��¡��¯|�sux ­ k�s��d}u}�q$xK¡ «H­ |9Ç È k��d�Ss~q*kn± ­ ¡UÊ�x � � � �#' �T=\ú·î B �iï!��� � � ��ð�íZîTòiõ��W�N�nò�+¢îeô ø ú('���õSî½ï9�ió ��ð�î �iïZô^ò�ó� �iï!�ií9�?��+¢�³vlxdypz$|�s�}�yp���Gqn�h�9°dodm{ypxK� « suy{xdy������Tqnm{mp|Mtn|n�ÁëX�n� �S¡ !K|M±·�~°dsu|1��¡ ��¡
êpëM�iì\�9¡ j1¡��9|M}~q*|Ms»k�xS�¾èº¡��ly®���$k$}~knt$k�sX¡ � úuú��0�uò$ñ�� � 
ÆíZî�ú�/\í�� ) õC+rð�î$� �Hð�î +¢ð�î �Hï9��+Sú·ïZî½ô^ú·í�¡Àjl±Mkn��|M�wy{± � su|M}u}�� 0�|M´

��q$s~�¢�ÁëM��� �d¡
êpënë·ì � ¡ �9¡d�9qi��mp|!knxS� u�¡SÎ*�~|MypxK¡Tè�°dmp�~y{zÆkns~y®k�oSmp|��¹|�|X��oSk$±��g��|M}~y{tnx:3Ä�Tqnx³±·|��d�u}H�¹q$s�k�±�m{k$}~}~y®±�k�m¹ÝÆ�wq���|Ms~xg}~��x*� ­ |X}�y®}�¡) � � � �dï~òiõSí4�;�9ð�î � 'U�iõ³îeï4�{�rjl�Ä��� � ��ë � 3 � �¢ë �d�*�d|Mods~°³k�su�;ëM� Edën¡
êpëX�Æì(0¸¡ j¸¡ !¶|·� ­ qn� k���y½¡ �¯ï~ònñ�î½ô^ñuò�ó�� � ��ð�íZîeõ¢úZí�í � ú�òÆíZð�ï~ú·ígôöõ � ð�óùî½ô ø ò�ïZô^ò ��ópú�'U�iõ³îeï,�ió � 
ÆíZî�ú�/ �9õ¢òió�
ÆíZô®íZ¡ � ­ �

� ­ |M}~y{}M���l|M���M¡�q��¶�Ämp|X±Z�us~y®±�knmS��xdt³¡*knxS�g�Tqn�w�d°d�~|�s»Î�±�yp|MxS±·|$��è#kn}u}~k$± ­ °³}�|����u}�Ê�xS}��uy��u°��~|9q�� « |M± ­ xSqnm{qntn�$���¯kn�\�
odsuy®��tn|$�dè;j1�KëX� ESën¡

êpë��iì1��¡ j1¡Á�ds�k�xS±�y{}M¡ � 'U��ð�ï�í·ú ôöõ¾Ç È 'U�iõ³îeï9��ó �
�Sú��iï"
i�Kz$qnm{°d�w| E Egq�� � ú�ñ·î½ð�ï~ú�=W��îËú·í\ôöõ*'U�iõ³îeï,�ió�òiõ�� ) õ�� ��ï"�/ òiî½ô �iõ � ñ�ô^ú·õ¢ñuú·íZ¡ÄÎ��dsuypxStn|�s»��|Ms~m®k�t³���T|Ms~m{y{xK�ÁëM� E*��¡
êpë4��ì � ¡ �9¡Á�9qi��mp|$�K�w¡ u�m{qizn|MsM� � ¡ � ¡Á� ­ k�sutnq$xd|��ik�sX�¢k�xS�¿�9¡ j1¡K�SsuknxS±·y®}M¡\Î*�uk��~| }~�Skn±�|\}~qnm{°��~y{qnxS}9�uq�}��uknxS�dknsu��Ç �knxS�GÇ È ±·q$x*�~suqnm¢�dsuqnodm{|�� }M¡ ) � � � ��ï~ò�õdí4�;�9ð�î � 'U��õSî½ï4�{�Sjl�Ä�*� � �-E � 3 E �Së ��E �����dëM� En�S¡
êpë �Æì Ú ¡ �\¡�� ­ y®k�xdt¸knxS� èº¡ u�¡�Îdki�¹qnxSqizr¡ � �0�·ð�íZî 'U�iõSî½ï9��ó�������ó����E�$¡ «H­ |�è;ki� ­ Å¿q$s~��}�Ê�x³±�¡{� 09ki�~y®±��¢�*è#kn}u}�¡{�$v�Î�j1�

jl°dtS¡ÁëX�n�$�d¡
êpë �iì � ¡ �9¡��9qi��mp|�knxS��j1¡ � k$±��ik�s��Á¡dv�xS±�|�s~�uknypx��¸°dmp�~y{zik�suy{knodm{|�}���}��~|�� }h�¹suqn�Ìk!}��uk��~|�}~�Skn±�|H�³|Msu}~�³|X±Z�uypz$|n¡SÊ�x �¯ï,�Mñ �

�k/ ú·ïZô^ñ�ò�õ 'U�iõ³îeï9��ó 'U�iõ�� �{�S�Skntn|M}»�dë4��� ���dë �n�d�$è�y{xdxd|Xk��rqnm{y{}M�dè 0¸�KëM� E*��¡
êpëÆ�Xì1j¸¡ � kn±��iknsu�\k�xS� � ¡ �9¡$�lqi��m{|n¡ «H­ |l±·q$�w�dmp|�Ã�}��~su°S±Z�u°dsu|M�w}�y{xdt$°dm{kns�zik�m{°d|n¡;�9ð�î �[/ òiî½ô^ñuò����n� ��ë � 3ù��ë �rëX�n�d�*ëM�$� �S¡
êpë Eiì1èº¡ �w¡ Ó1¡$�³k�xK��j1¡ !�¡ « y���}���k�x³� � ¡ù�9¡$�9qi��mp|$¡ Ú q$od°S}��~xd|X}~}Äypxw� ­ |��dsu|M}~|�x³±·|�qn�¢�wypÃ�|M�w�Sknsukn��|��~suy{±¯°dx³±·|�s~�uknypx*���

knxS�g°Sxd�wq��d|�m{|M������xSk��wy®±�}M¡ ) � � � ��ïuòiõdí4�;�9ð�î � '���õSî½ï4�{��� � ��ë � 3 � � � � ES� � k�xK¡ÁëX�n�Sën¡



êpëM�iì � ¡ èº¡ ��q$°dxdtS�hèº¡ � ¡ 0�|M´»mpy{xK�Àk�xS� � ¡ �9¡¶�9qi��mp|$¡G²�k�xSknmp��}~y{}�´»yp� ­ su|Mknm��Sk�s�k��w|·�us~y®±�°dxS±�|�s~�uk�y{x*���n¡ Ê�x �¯ï,�Mñ �� $iî � ) � � � 'U�iõ�� �U�iõ � ú�ñ�ô®íZô �iõ@ò�õ
��'U�iõSî½ï9��óù�d�Skntn|M}�ëÆ� ��ë �rëÆ� � �S�$�¯suypt ­ �uqnxK���Äxdtnm®k�xS�K�d�l|X±�¡KëX�n�dë$¡
ê ���iì � ¡ �9¡¢�9qi�*m{|n¡�Î*�~su°S±·�~°dsu|M��°SxS±·|Ms���k�y{x$����y{x#±·q$x*�~suqnmU}~��}��u|��û��|X}�y{tnxK¡�Ê�x �¯ï,�Mñ � � � î � 'U�iõ�� � ��õ � ú�ñ·ô®íZô ��õ�òiõ
�'U�iõ³îeï,�ióù�d�³k�tn|X}»� �n� ��� � ���rëM� E �d¡
ê ��ë·ì � ¡ èº¡ ��qn°dxdt�k�x³�;�w¡ � ¡ �jl}��~s��qn��¡�²º��|M|·��}9orq���|n¡�Ê�x �¯ï9�Xñ ���k/ ú·ïZô^ñ�òiõ*'U�iõ³îeï,�ió 'U�iõ�� �{�¶�Sk�t$|M}\ëX�n� � �¢ëX�n�*���

�Hk�mp�~y{�wqnsu|n��è;kns~��m®k�xS�Á� � °dxd|wëX�n� �³¡


