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swhj`BbTtov�bc\�f�bcv�se8�U\�f¤�o`Z\¤dwhj�o�Zs�bc\�sws�\�d�\�[�eUd)"¢�oeU�o�i\Up�[+*�[R\¤�ihjdws)"¢�,� gi�qs±s�hj`BbT�odwh¢fnWo\�s±hj�°bneU`Zrj\�`Bbcs�§ � e
�o�i�o�ueUd|b«tZ\�s�z|hj`of�bcgihj`os�swhj`Bb4�od�v�sw\�d��Uv�\�s�§ � \±bc\�[��Zs4tZ\f�eU�if��o��\�s�b4to\-"��o\��("��o\�s«[�gi`��Zbc\�s«s��odX�o`o\Ts|bne{l
bcgihj`�¹}/.(laÅ«�q�ZWueZp��;hj�od��Z`o\¤gq[�eUrU\�Æ�ÇUÈUÉ�§0.#\�bcdwe8�PeUgi��eMv�bcv¤d�v3eU�igiswv³\�`¯f�hj�i�»eU�;hjdwePbcgihj`¥e3�j\�f�ÌT\�`o\�dweU�
}y�q\�f�bcd�gqf�Í/\�togqf�eU�&Î¢¡¢s�bw\�[®}y�odwhU�£\MÏIÌT}(Í°ÎZ}(Ð�§
1~Ö �8� Ô �32 � ��� ²u�ibwdceUrU\Upotov�bc\�f�bcgihj`/to\±�UePgqs�sw\3eP�¦º£p1bwdceUg´bc\�[R\�`Bb�[ �o�´bcg lav�fnWZ\��i�q\Pp£s�\�rj[R\�`BbcePbcgihj`$§



�����������	��
������������������� ]

� � �¤�����R���

� ��� �8� Ö ×����U��� Ö � �

 � �µ�"! Ò �M�$#��%�7�&� �	� Ö � �

' 1 ��2 �	�9�3�j� 2 Ò�Ò$( �8���u�U��� Ö � Ö*),+£Ò �3� Ò 27� -

� . ����� Ò ��/ Ö × 0
�Z§q� .#Wohjgif�\hU��eP`'gi`og´bcgqeU��[Rh¦tZ\�� §§ §§§ §§ §§T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ �
�Z§ � x?d�\�l sw\��i\�f�bcgihj`khP�Kf�eU`otogituePbw\�s4�oswgi`or�\�girj\�`B�PeU�i�o\�s«hU�&bwWo\21«\�swswgqeU`/[Me{bcdwg ºG§ §§§ §§ §T§ 3

�o§ �¢§q� .�¡¢�igq`otZdwgif3eU��f�gidwf��o�qeUd�[�h¢to\���§ §§ §§T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ 3
�o§ �¢§ � V�hjdwgifTf�gidwf��o�»ePd4[Rh¢to\�� § §§§ §§ §§T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ �
�o§ �¢§ ] .�¡¢�igq`otZdwgif3eU��\��i�igq�Zbwgqf�eU��[Rh¦to\��?§ §§ §§T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ �
�o§ �¢§ � .#hj`Zf��i�oswgihj`°eP�£hj�¦bXbcWo\T\�girj\�`��PeU�i�o\�s«hU�&bcWo\214\�sws�g»eP`/[�ePbwdwg ºª§ §§ §§§ §§ §T§ �j�

�Z§ ] .#hj[R�o�Zbne{bcgihj`/hP�&bwWo\Tdw\�s��£hU`osw\546�ePb4hj`Z\±swf3eP�q\s §§ §§ §§§ §T§§ §§ §§§ §§ §T§ �j�
�Z§ � �«hjd�[MeP�qgi·3ePbwgqhU` § §§§ §§T§ §§ §§§ §§ §§T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ �j�

�o§ �Z§q� Î¢bceU`otuePdwt'`ohjdw[�eU�igi·3ePbwgqhj`�§§§ §§ §§T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ �j�
�o§ �Z§ � 7Dh¢hj[³lagi`B�UePdwgqeU`Bb�f�dwg´bc\�dwgihj`�� hjdX`ohjd�[MeP�qgi·3ePbwgqhU` §§ §§§ §T§§ §§ §§§ §§ §T§ ���

�Z§98 .#hj[R�o�Zbne{bcgihj`/hP�&bwWo\T[��o�´bcgiswf�eU�q\dw\�sw�;hj`os�\'§§T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ �8]
�Z§ � }�º¢bwdceUf�bcgihj`/hP�K�ih¦f�eU��\�º¢bwdw\�[�eRgq`:4<;%=�>@?BADCFEHGJI §T§ §§§ §§ §§§ §T§§ §§ §§§ §§ §T§ �3�
�Z§93 Î¦½U\��q\�bchj`ogi·3e{bcgihj`$p1dw\�f�hj`os|bcd��of�bwgqhj`keU`ot��¢gqs��ueU�igq·�ePbcgihj`ª§ §§ §§§ §T§§ §§ §§§ §§ §T§ �3�

- ��Ò ��� 2 ��� � -

0 K Ö � �32����&� Ö � � � × ) ��� ��� ÒkÕ�Ö ��L � 0

� �NM%M Ò � ×%� ( � 0
Å §q� }ygirj\�`B�PeU�i�o\�s4� hjd�e³bchjd�gqfT[Rh¦tZ\��$©�g´bcW'f�gidwf��Z�»eUd�s�\�f�bwgqhU` § §§§ §T§§ §§ §§§ §§ §T§ �8�
Å § � }ygirj\�`B�PeU�i�o\�s4� hjd�e¤f�¡¢�qgi`otod�gqf�eU��[Rh¦to\��$©�gibwW/\��q�igi�Zbcgif3eU��s�\�f�bwgqhU`Ä§ §T§§ §§ §§§ §§ §T§ ��3
Å § ] }Kº¦�odw\�sws�gqhj`khU�&bwWo\T[�e{º¦gq[�eU��s�f3eU�i\ tZ\��;\�`otogi`orMhj`�¶ §§ §§§ §T§§ §§ §§§ §§ §T§ �8�

OPORQTSVUJW�WHX



� ��� � �������T�����	�T

�T����T� ��������� ��� �

� � �R��%������'�(����� �

VXWo\#�Z�odw�;hjsw\(hU�obwWogis�©�hjdw½Tgis�bwh«tZ\�bc\�f�b&bcWo\(s�bwdw�of�bc�od�\#hU�¦bcWo\?�j\�swsw\��qsygi`³]U�¬eU`orUgqhjrUdceU�oWZgq\�s&hU�¦bcWo\(�odweUgq`
gq`�hjdwto\�d&bwh�Wo\��q�³bwWo\#gi`Bbc\�d��odw\�bnePbwgqhU`¤hU�obcWZ\��j\�sws�\��isy`o\�ba©�hjdw½1pB\�sw�;\�f�gqeU�i�i¡�gq` bcWo\(�¦gif�gi`og´ba¡³hU�ueU`o\��Zd�¡¢sw[Rs�§
VXWogis�dw\��£hjd|b�gqs�eU`¬\mº¦bw\�`os�gqhU`ÂhU�±�od�\��¢gqhU�osM©�hjdw½Êhj`¬]j�Ã[ �o�´bcgiswf3eP�q\k�U\�s�sw\���to\�bw\�f�bwgqhU`����Í/Å�À±�U�jeZp
�Í/Å�À¹�j�U���9§y¼u\�© ©�hjd�½¢s�©#\�dw\�tZhj`o\�gi`MbwWo\4to\�bw\�f�bwgqhU`�hU��]j�Hf�hj[R�o�i\�ºM�j\�sws�\��isX`o\�ba©�hjdw½1§�¸¹�od?©#hjd�½Rgqs
�ueUs�\�t'hj`��odw\��¦gihj�os�©�hjdw½�s4eU�idw\3ePtZ¡�tohj`Z\±��¡��«hj�i�q\�d�\�b4eU�����¹ÌÎZ�¹� 8 �Ip � hUdw\�`Z·\�b4eU��� � ."!�¼��$3 �9puxygi·�\�d
\�b¹eU�#� x?}?¼yÍk�j�$�9p£¼1d�gibwswfnW°\�b±eU�#� ¼�x(Ík}?�U�up;¼�}?x(Ík�$8%�9p � gi`oto\��;\�d�r&� � gi`u�j�¦p � gi`u�U�$�9§4_ b�gis¹eU�iswh�f��ihjsw\�t
bch±bcWZ\�©#hjd�½³hU�'� Î �«Å(�T�$3)�I§�¨µ\�gi`�bwdwh¢to�of�\«e¹[ �o�´bcg laswf�eU�i\«[R\�bwWoh¢t��oeUsw\�tMhj`�e¹`o\�© d�\�sw�;hj`os�\4� �Z`of�bwgqhj`
©�WogifnW°[R\3eUs��odw\�s«bcWZ\f�hj`Bbchj�Zdws4hU�ye¤�j\�swsw\��KePdwhj�o`Zt'bwWo\ f�\�`Bbc\�dw�igq`Z\�s�§XÍ/hjdw\�h8�j\�d�pDeRf�¡¢�igq`Ztodwgif3eU��[Rh¦tZ\��
hU�#�U\�s�sw\���eU�i�qh8©�sT�osTbch�²u`ot¯rjh¢h¦t�uePdceU[R\�bw\�d�s� hjd±hU�od±[R\�bcWZh¦t$§R¨G\R©�gi�i�ysw�of�f�\�s�swg´�j\��i¡µ�odw\�sw\�`Bb bcWo\
eUf�"��ogiswg´bcgihj`/�odwh¢f�\�sws�p1d�\��qePbc\�tkeU�Z�odwhBePfnWo\�s�p;hU�odX[R\�bcWZh¦t$pud�\�s��o�ibws�eP`ot/f�hj`of��q�os�gqhU`$§

* � � 
- �,+ �"-����������������

VXWo\Tgq[�eUrU\�sX©#\�dw\T�od�h¦to�Zf�\�t'�B¡'ÌT}�ÍkÎZ}X§uVXWo\�¡'eUd�\±hj�ZbceUgq`Z\�t��B¡�]j�=dw\�f�hj`os|bcdw�Zf�bcgihj`'hU��bcWo\¹�U\�sws�\��is
� dwhj[��U�/.4ladce3¡/sw�o�Zs�bcdweUf�bw\�tGeU`orjgihjrjdweU�oWogi\�s�§��\�bceUgq�isThU�ybcWZ\¤dw\�f�hj`os|bcdw�Zf�bcgihj`swfnWZ\�[R\Rf3eU`�;\�� hj�o`ot
gq`0� x&e3¡Z�U�%�I§�.#hj[R�ueUd�\�t¯bch�bcWo\RhUbwWo\�d]j� eUf�"��ogiswg´bcgihj`µ[Rh¢tueU�igibwgq\�s©�WZgqfnWµeUdw\MÍkeUrU`o\�bwgqfM�4\�swhj`oeU`of�\
Å�`orUgqhjrUdceU�oWB¡�eU`Zt�Î¢f3eU`o`Z\�d(Å�`orjgihjrjdweU�oWB¡jpBbwWogqs�]j�Âdw\�f�hj`Zs�bcd��of�bwgqhU`�rjg´�j\�s�e±WogirjWMgiswhPbcdwhU�ogqf�d�\�swhU�q�ZbwgqhU`
h8�j\�d�bwWo\k©�Wohj�i\¥dw\�f�hj`Zs�bcd��of�bw\�tÁ�jhj�i�o[R\U§ �«\��j\�d|bcWo\��q\�sws�p±gib�d�\�"��ogidw\�s/eGrjh¦h¢t hj�oeUf�g´²uf3e{bcgihj`ÁhU�TbcWo\
�PeUswf��o�»ePd¹`o\�ba©�hjd�½/hj�¦bneUgi`o\�t/©�gibwWeU`°gi`�bwdce{laeUd�bw\�d�g»eU��gi`Pz|\�f�bcgihj`$§¹Î¦hj[R\¤Í/_ xys¹hP�(]j� gi[MePrj\�s«f�\�`Bbw\�dw\�t
hj`ReU`¤eP`o\��od|¡¢sw[ ePdw\#s�Woh8©�`Rgq`¤¼&gqro§��j§KVXWZ\�gq[�eUrU\�sK©�\XeUd�\�to\3eP�qgi`or�©�g´bcW¤f�hj`BbneUgi`¤tog'&D\�dw\�`Bb(eUd|bc\��7eUf�bws21

¼Kgirj�odw\±�$1,Íke�ºZgi[��Z[�_a`�bw\�`os�giba¡¤x?d�hPz|\�f�bcgihj`�hU�;�±tog(&£\�d�\�`Bb�]j�Âgq[�eUrU\�s4Ï7gi[�eUrj\�s?eUdw\±Æ�ÇPÈ"3�Æ8ÇUÈ"3RÆ�ÇUÈBÐm§

`ohjgisw\PpD�ueUd|bcgqeU���jhj�i�o[R\³\ &D\�f�b3p;f�hU`osw\ "¢�Z\�`of�\�sThU��bwWo\ �oePbcgi\�`Bb¹[RhUbwgqhU`°�£\�ba©#\�\�`¥tog'&£\�dw\�`Bb±eUf "¢�Zgqs�gibwgqhj`Zs
eU`ot�]U��dw\�f�hj`Zs�bcd��of�bwgqhU`�eUd�bw\��7eUf�bcs?©�WogqfnW��i\3ePtMbch�e `ohU`¦laWohU[�hUrj\�`o\�giba¡�hU�DbcWo\4gq`Bbw\�`os�giba¡�hU�$bcWZ\4�U\�sws�\��is

465 O7468



�����������	��
������������������� 8

� hjd#tZg(&£\�d�\�`BbXswgi·�\�sXhU��bcWZ\��j\�swsw\��?Ï9¼&gqro§(�swWoh8©�s#bwWodw\�\¹gqs�hjsw�Zd��7eUf�\�sXhU��bwWo\¹gi`ogibwg»eP�£gi[�eUrj\��¦sw[�eU�i�£�U\�sws�\��is
eUdw\Thj`Z�i¡��¢giswgi�o�i\©�g´bcW/e��ih8© bwWodw\�swWohj�it1Ðm§

bcWod�\�swWZhj�qtG�j�8]j� bcWod�\�swWZhj�qt/�$3¦� bcWod�\�swWZhj�qt 8����

¼&gqrj�Zdw\� 1 _as�hjsw�Zd��7eUf�\�s4hU�&bwWo\±bchj��d�gqrjWBb4gi[MePrj\ThU��¼&gqro§X�±©�g´bcW'tog'&D\�dw\�`Bb4bcWod�\�s�Wohj�itos�§

* � ������������
��� � 
M��%K
��������� �) �³�����������

VXWo\�rj\�`o\�dceU�(eU�Z�odwhBePfnWGhU��[��Z�ibwgqs�f3eU�i\�[R\�bwWoh¢tos gisTbch�fnWoh¢hjsw\Me'dweU`orj\RhU��swf�eU�i\�s³eP`ot¯bwh�f�hj[R�o�Zbw\�e
dw\�sw�;hj`osw\�� hjdT\3eUfnWµswf3eP�q\R� dwhj[ bwWo\�gq`og´bcgqeU�ygi[�eUrj\U§�Å��i�?bwWo\�dw\�s��£hU`osw\�s¤eUdw\¤bwWo\�`Gf�hj[ �ogq`Z\�tµbwhkrj\�b�e
swgi`orj�i\/[ �o�´bcgiswf3eP�q\'dw\�sw�;hj`osw\�©�WogifnW¬f�hj`BbneUgi`osRbcWo\�swhU�orjWBbMeP� bc\�d³� \3ePbw�odw\�s�§ÊVXWo\�� hj�o`otue{bcgihj`osRhU�4bcWo\
swf�eU�q\mlas��ueUf�\�bcWZ\�hjd|¡Êf3eU`Ê�;\�� hU�o`ot	gq` � � gi`u�U�%�I§	Í/hUdw\�� hjdw[�eU�i�´¡jp?� hjdRe²¦ºZ\�tËs�f3eU�i\��Bp?©�\'f�eU�if��o�qePbc\
e¥dw\�s��£hU`osw\�gi[MePrj\�� hjd³bwWuePb¤s�f3eU�i\Up 46�C�E I�py©�Wo\�dw\ Eµgis³bcWZ\�gq`og´bcgqeU��gi[�eUrj\P§µVXWo\�`	©�\�f3eU�if��Z�»ePbw\�bcWo\
[��o�´bcgiswf�eU�i\�d�\�s��£hj`Zsw\�� hjd4bcWo\�gq[�eUrj\�4<;%=�> ?BADCFEVI�©�WogqfnW°� hUd�\3ePfnW¯�;hjgi`Bb��	� E'rUgi�U\�s¹bcWZ\³[�e{º¦gq[ �o[�hU�
bcWo\Td�\�sw�;hj`os�\�s«h��U\�d4eRdceU`orU\�
��&>��������hU�&swf�eU�q\�s21

4 ; =�> ?BADC�� I��������6 � 46�C�� I������
 �	>�����!�#"%$ Ï|��Ð
VXWogisydw\�s��£hU`osw\,4<;%=�>@?BA�C�� I�f�eU`¤�;\�gq`Bbw\�dw�Zdw\�bw\�t�eUsKeU`¤gq`Ztogqf�ePbchUd&bcWoePb�bcWZ\��£hUgq`Bb&���;\��ihj`orjs&bch�bwWo\�f�\�`Bbc\�d
�qgi`o\¤hU��e��U\�sws�\��7pKeP`ot 46HC'� I«f3eP`¯�;\³gi`Bbc\�d��odw\�bc\�tµeUsTeP`¥gq`otZgqf�ePbchjd¹bwWuePb¹bwWo\¤�;hjgq`Bb(�G�;\��ihj`orjs¹bwh�bcWo\
f�\�`�bw\�d4�qgi`o\ThU�KeR�U\�s�sw\���©�g´bcW'dceUtogi�os)�j§
VXWo\�[�eUgq`R�od�hj�o�i\�[ gqs�bwh±fnWoh¦hUsw\�bcWZ\Xdw\�s��£hU`osw\X� �o`of�bcgihj`�ePb?e¹s�gq`orU�q\�swf�eU�i\U§�V�©#hTtog'&£\�dw\�`Bb#eP�o�odwhjeUfnWo\�s
Wue3�j\4�£\�\�`��odwhU�£hjs�\�t$pjbwWo\X²udws|b?hj`o\�gisy�ueUsw\�tMhU`R²odws�b(to\�dwg´�PePbcg´�j\�s�hU�;bcWZ\Xgq`Bbc\�`oswg´ba¡ ���¹ÌÎZ�¹�$8 �ueU`otRbcWo\
sw\�f�hj`ot¥hU`o\ gis��oeUsw\�t°hj`°s�\�f�hU`ot°to\�dwg´�Ue{bcg´�j\�s�hU��bcWZ\�gi`�bw\�`os�giba¡�� � ."!#¼��$3¦p£Î��4Å(�T�$3 �9§�_a`°�£hPbcWkf�eUsw\�s�p
bcWo\ dw\�sw�;hj`osw\ gqs«fnWohjs�\�`°gi`°hjd�to\�d�bch�togiswf�d�gq[Rgi`uePbw\³\�torU\�s¹eP`otks�Wo\�\�b�la�igi½U\³s|bcdw�Zf�bc�Zdw\�s«� dwhj["�U\�sws�\�� la�igq½P\
s�bwdw�of�bc�od�\�s�§Â_a` ����Ì Î¦�¹�$8 �9p 46�C�E I¤gqsRbneP½U\�`¬eUsRbcWo\'[Rgq`ogi[��Z[ hP��bcWZ\keU�Zswhj�i�Zbc\��PeU�i�o\/hP��bcWZ\'²ud�s�b

M

V1

V
2

to\�d�gi�PePbwgi�U\�e{b*� A�gi`�bcWo\Ttogidw\�f�bcgihj`/hU�,+-.-0/ � hjd�bwWo\T�M�;hjgi`�bws Ï�� A1� � �324�5+687 9�:24�;+60< "PÐ�§
46HC'� I=�>�@?BA �DCFE E&6�C��3GH�;+6 I�$I+6 C J+6 � � 2�+687 �2�+6K< "L" ÏI�jÐ

©�Wo\�d�\ E&6M� E*N=O26(gis#bcWZ\¹gq[�eUrU\¹f�hj`B�Uhj�i�U\�t�©�gibwW'e¤ÌeP�osws�g»eU`DpDO26�p¢©�gibwW's|bneU`ZtueUdwt�tZ\��¢g»e{bcgihj`P�jpoeU`ot
CQ+6&7 J+60< I�gqs4eR�ueUs�gqs4hU�&�o`og´bneUd|¡��j\�f�bchjd�s«gi`�bcWo\T�o�qeU`o\hjd�bwWohjrjhU`ueU�DbwhRbwWo\T�j\�s�sw\��Ke{º¦gis�§(VXWo\T�j\�f�bchjd�sR+687
OPORQTSVUJW�WHX



� ��� � �������T�����	�T

�T����T� ��������� ��� �

eU`ot>+6K< eUdw\ hj�ZbceUgq`Z\�tk� d�hj[ bcWo\ \�girj\�`B�j\�f�bwhjdws±hU�KbcWo\ 14\�s�swgqeU`¥[�ePbcd�g´º£p�����pDhP��bcWo\ gq[�eUrU\³ePb�e�rjg´�j\�`
swf�eU�q\:� ���'1�� � C�� I � ���"C'� I � � CFE�N O	�TIHC�� Im§X¨µ\ to\�`ohPbc\ bwWo\�\�gqrU\�`B�PeU�q�Z\�s¹hU�
� � eUs�� 7 � < � ÉeU`ot�bcWo\eUs�swh¢f�gqePbc\�t/�Z`ogibceUd�¡�\�girj\�`B�j\�f�bwhjdws�eUs +6&7  +60<  +6 É �¦©�gibwW C � 7 C�� C � < C�� C � É C §_a` � � ."!�¼K�$3 �9p¦bcWZ\¹eU�ZbwWohjd�s�togis�bcgi`orj�Zgqs�W�� hU�od#f�eUsw\�s�to\��;\�`Ztogq`Zr�hU`�bcWo\�s�bcd��of�bw�odw\¤Ï7�igq`o\�hjd#�o�qeU`o\3Ð#eU`ot
hj`'gibws4gi`Bbc\�`oswg´ba¡µÏ7�od�gqrjWBb�hjd�tuePdw½¦Ð�§y_a`�bcWo\Tf�eUsw\hU�KeR�ZdwgirjWBb«s|bcd��of�bw�odw\±©�g´bcW°e¤tuePdw½��uePfn½¢rUdwhj�o`Zt$p

2�� � Ò � 7 �� <������ C � 7 C  C � < C�� C � É C  M 27� � Ò � 7������ C � 7 C�� C � < C  C � É C $ Ï9]BÐ
¼uhjd��U\�s�sw\��is�p&bcWo\¤\�gqrj\�`B�j\�f�bchjd +6 É eUsws�h¦f�g»e{bc\�t¯©�gibwW�� É ©�gq�i�yrjg´�j\¤bcWZ\�tZgqd�\�f�bwgqhU`GhU�(bcWZ\Me�ºZgis±©�Wo\�d�\3eUs+6&7 eU`ot +60< ©�gq�i�#rUgi�U\�ek�ueUs�gqs¤gi`µbwWo\��o�qeU`o\Mhjd�bwWohjrjhj`oeU�(bwhkbcWZ\�e{º¦gis�§¥VXWogis³f�d�gibw\�d�gqhj`Dpy�ueUsw\�tÄhj`ÄeU`
gq`Bbw\�dw�Zdw\�bcePbcgihj`¾hP�#bcWZ\MV&e3¡¦�ihjd \�º¦�ueU`os�gqhU`¾hU���{`otµhjd�to\�dhU��bcWo\�gq`Bbw\�`os�giba¡¯� �o`of�bcgihj`$p&©�gi�i���;\Ms|bc�otZgq\�t
[Rhjdw\Tdwgirjhjd�hj�os��i¡��;\��ih8©,hj`'tog'&D\�dw\�`�b4�j\�sws�\���[�h¢to\��qs�§

� � ��% � ���������

¸¹�odTeU�o�od�hBeUfnWgis eP`¯\mº¢bc\�`Zswgihj`GhP�(���¹ÌÎZ�¹�$8)�yto\�tZgqf�ePbc\�t¯bwh�bwWodw\�\¤togi[�\�`oswgihj`ueP�ygq[�eUrj\�s�§¤_ bTf�eU`�£\
sw�o�ig´bRgq`Bbch°bwWodw\�\�s�bw\��os�§¥¨µ\�²odws�bRf�hj[R�o�Zbw\�bcWo\�[��o�´bcgiswf�eU�q\�d�\�sw�;hj`os�\ 4<;%=�> ?BADCFEVI±� dwhj[ dw\�sw�;hj`os�\�sRePb
e/togiswf�dw\�bc\�s�\�b hU�Xswf�eU�i\�s�p&©#\�bcWo\�`µ\�º¢bwdceUf�b�bcWZ\M�ih¦f�eU�?\�º¢bcd�\�[�e 4��;%=�>@?BA gq` 4<;%=�> ?BADCFEVImpKeP`otG²u`oeU�q�´¡©#\
f�d�\3ePbw\¤eMs�½U\��i\�bwhj`¥hU� 4 �; =�> ?BA eU`otk�¢gisw�ueP�qgi·�\�bwWo\�d�\�s��o�ibws�§4À?\�sws�\��isTeUdw\ eU�iswh�d�\�f�hj`os�bwdw�of�bc\�t¥�oswgi`or��;hUbcW
bcWo\¤f�\�`Bbc\�dw�igq`Z\�seU`ot°bwWo\³swgi·�\¤gi`Z� hjd�[�ePbcgihj`$§T_a`°bcWZ\�²udws|bTs�bw\��$pD©�\¤�os�\Re�[�h¢to\��KhU�ybwWo\³�j\�swsw\��qsT�;hUbcW
� hjd4gq`Bbc\�dw�od�\�bwgq`orMbcWo\ \�girj\�`B�PeU�i�o\�s±eP`ot/bwWo\�\�gqrj\�`B�j\�f�bchjd�s¹hU��bwWo\ 14\�s�swgqeU`°[�ePbcd�g´ºkeU`Zt/� hjd4fnWoh¢hjswgi`or�e
rjh¢h¦t�`ohjd�[�eU�qgi·3e{bcgihj`��ueUdceP[�\�bc\�d�§

.#hU[��Z�ZbnePbwgqhU`'hP��bwWo\ ��� ��� 
 � �	� �T
 � � ���! ���V�	� d�\�"��ogidw\�s4tog'&D\�dw\�`�b4s|bc\��Zs�§�¼Kgqd�s�b�pue¤`¢�Z[��;\�d�hU���£hUgq`Bbcs
eUdw\/�odw\mlas�\��i\�f�bw\�tÂ�os�gq`ZrµbcWo\/\�girj\�`B�PeU�i�o\�s�hU�¹bcWZ\ 1«\�sws�g»eU`¬[Me{bcdwg º£§�VXWZ\�sw\k�£hjgi`BbcsM[��os|b��;\k`o\�eUd�e
�j\�swsw\��#e�ºZgis�§RVXWo\�`$p�� hjd±\3eUfnW¯�od�\�las�\��i\�f�bc\�tµ�£hjgi`Bb3p$bwWo\Rdw\�s��£hU`osw\�gqsTf�hj[R�o�Zbc\�t¾ePb±bwWo\¤f��Zdwdw\�`Bb�s�f3eU�i\U§
VXWo\'dw\�s��£hU`osw\�� �o`of�bcgihj`$p�to\�dwg´�j\�tË� dwhU[ \�"��uePbwgqhU`,Ï9�jÐ�p��osw\�sM\��j\�d|¡	�£hjgi`Bb�hU�¹ef�gidwf��q\Pp�`ohUb¹z|�Zs�b�bcWo\
� hj�od �£hjgi`Bbcs�§¼Kgq`oeU�q�´¡jp�bwWogis³dw\�sw�;hj`osw\�gqs³`Zhjdw[�eU�igq·�\�tÊgi`¾hjdwtZ\�d�bwh°rjg´�j\�ek[ �o�´bcgiswf3eP�q\�s�f3eU�i\�dw\�sw�;hj`osw\
bcWue{b�f�hU[��ogi`o\�sXgi`Bbc\�dw\�s|bcgi`or³� \3e{bc�od�\�s#hP��\3eUfnW�s�gq`Zrj�q\�swf3eP�q\¹d�\�s��£hj`Zsw\U§?VXWo\�sw\¹s|bc\��osXeUd�\�to\�bneUgi�q\�t�gq`MbcWo\
� hj�i�qh8©�gi`orM�oeUdceUrUdceU�oWZs�§

"$#&% '�(*),+.-0/1)3254,67+869+;:<+.4,=?>@)�A9/B=

¼&gqrj�Zdw\T] 1DCFEHGJI!GLKNMPO	QSRHTUMVQNWBK9X�T�Y.Y.TUM[Z
VXWZ\�²udws|b��j\�sws�\���[Rh¦tZ\��£bwWuePb�©#\±gi`Bbcdwh¢to�of�\¹gis�f�¡¢�igq`otZdwgif3eU�D©�WZ\�dw\ CF\^]$I?gqs�bcWo\��U\�s�sw\���e�ºZgisXeU`Zt�bcWo\

�j\�swsw\��&s�\�f�bcgihj`kgis4eMÌTeU�os�swgqeU`'�o�qhU� 1
EHG�C'�0U_;�]$IP� `HOa��b�C'�0U_VI�� `

ÇdcB�"G <He�fhg.i;jdk;iiml
b
i

$ Ï7��Ð

465 O7468



�����������	��
������������������� 3

©�Wo\�dw\ .Hgis�e¤� �o`of�bcgihj`/hP�
�"G¹eP`ot �<�� ��b
i
d�\��od�\�sw\�`Bbcs«bwWo\gq`Bbc\�`oswg´ba¡/ePb�bcWo\Tf�\�`Bbc\�d�hU��bcWo\T�j\�sws�\��XÏ7¼Kgiro§

]BÐ�§�. to\��£\�`otoshj`GbwWo\Rswgi·�\�hP�#bcWZ\��U\�sws�\��7pKbcWZgqsto\��;\�`Zto\�`of�\�gistZ�o\�bwh/�oeUd�bwg»eU���Uhj�i�o[R\�\ &£\�f�b bwWuePb
to\�f�dw\�eUsw\�s«bcWZ\s�[�eU�q�$�U\�s�sw\��is¹gi`Bbc\�`Zswg´ba¡j§

VXWZ\[Rh¢to\����Zdwhj�;\�d|bcgi\�s4eUdw\%1� bcWZ\«� dwhU`�bwgq\�d#hU�DbcWo\��U\�s�sw\��Dgqs�f�hj`os�gqtZ\�dw\�t�bch³�;\¹e{b�bwWo\��;hjgi`�bws�©�Wo\�dw\�bwWo\«²odws�b�to\�d�gi�PePbwgi�U\¹gq`MbcWo\
rjdweUtogi\�`Bbtogqd�\�f�bcgihj`gqsT[�e{º¦gq[ �o[�p&g7§ \U§ip�� hUd�bcWo\¤�;hjgi`Bbcs±©�WogifnWG�j\�dwg´� ¡ � < G�_ < � �"G < p�bwW��os±bcWo\
�j\�sws�\���dceUtogi�os�gis*�"G8§

� g´�#bcWZ\M[Rh¢to\��?gis f�hj`B�jhj�´�j\�t¾©�gibwW¾e/ÌeU�ZswswgqeU`G½U\�d�`o\��(hU�#s�bneP`otueUd�tµto\��¦gqePbwgqhj`	�jp�bwWo\Md�\�s��o�ibwgq`Zr
gi[MePrj\±gqs�eP`ohUbcWZ\�d#�U\�sws�\���©�WogifnW�[Me{bcfnWo\�s4hU�od�[Rh¦tZ\��$�o�¦bX©�gibwW/e³tZg(&£\�d�\�`Bb�dceUtZgq�os�§?VXWogqsXd�\�s��o�ib
f3eP`/�;\Ttogqd�\�f�bc�´¡�to\�to�Zf�\�t'� dwhj[�bcWo\Ts�\�[Rg´l rjdwhU�o�/�Zdwhj�;\�d|ba¡j§

_a`¤hjdwtZ\�dKbwh¹�£\�bwbw\�dKbceU½U\�gi`BbchTeUf�f�hj�Z`�bKbcWo\�d�\3eU�ig´ba¡³hU�ubwWo\#�j\�sws�\��is�p�©#\�©�gi�q�¦s�bw�otZ¡�ba©�h¹�PeUdwgqePbwgqhj`ZsKhU�ubwWogqs
[Rh¦to\��9§TVXWo\³²odws�bThU`o\³gisTeMbchjd�gqf�f�gidwf��Z�»eUd¹�U\�s�sw\���©�WZgqfnWGeU�i�qh8©�s±�os�bwh�gq`Bbwdwh¢to�of�\Re�f��od��PePbw�odw\�hU�?bcWo\
�j\�swsw\��9§(VXWo\±s�\�f�hU`ot�hj`o\«gqsXe f�¡¢�qgi`otod�gqf�eU�D�U\�sws�\��D©�g´bcW�eP`�\��i�qgi�Zbwgqf�eU�Df�dwhjs�s|las�\�f�bcgihj`�©�WogqfnW�gi`Bbcdwh¢to�of�\�sXe
�PeUdwgqePbcgihj`�gi`'bwWo\Tf�gidwf��Z�»eUd�s�WueU�;\hP�KbcWZ\T�U\�s�sw\��7§

"$#�� ����/
	�� /B=./ -V:�+8),6 ),2 -�4 6$A�+.A94 : /������+86�� /B+��3/B6�� 4,=��$/� ),2 :�(*/��1/��� +84,6 >@4�	
:��<+��

_a`�hjd�to\�d?bchf�hU[��Z�Zbc\4bcWo\4dw\�sw�;hj`osw\�ePb(hj`o\4swf�eU�q\ 46�C�EHG�I�p�©#\«`o\�\�t�e �Zdw\�l sw\��q\�f�bcgihj`�hP�DbcWZ\«�;hjgi`�bws(bwWuePb
eUdw\�`o\3eUd bcWo\�e�ºZgis³hU�4ek�U\�s�sw\��7p�eU`otÊeU�iswh¥e°rUh¦h¢tµ\�s�bcgi[�ePbcgihj`ÄhU��bwWo\��j\�f�bwhjdws +6&7 eP`ot +60< bcWoePb³rjg´�j\
eU`'hjd�bwWohjrjhj`oeU�D�uePswgis4gi`�bcWo\T�o�qeU`o\ThU�Ke¤sw\�f�bcgihj`$§?_a` � � ."!�¼�� 3 �Ip¦bcWo\eU�ZbwWohjd�sX`ohUbcgif�\�tÄÏ \�"��uePbwgqhj`µÏ9]jÐwÐ
bcWue{b�e�²ud�s�bf�d�gibw\�dwgihj`bch'to\�bw\�f�b��igq`Z\�la�igi½U\�s�bcd��of�bw�odw\�s f�eU`µ�;\Rto\�²o`o\�tG�oswgi`or�bcWo\�\�girj\�`B�PeU�i�o\�shU��bcWo\
1«\�swswgqeU`/[Me{bcdwg º£§?Å=� hUdw[�eU�$to\�dwg´�PePbcgihj`'hU�KhU�odX[Rh¦to\���eU�i�qh8©�s��os�bchRfnWo\�fn½�bwWogqs�f�dwg´bc\�d�gqhU`$§

���  ���� K Ó 2�� � ×����7�j� 2?�$� �P�3��2 �o��� Ö × Ò 2
VXWo\51«\�s�swgqeU`k[�ePbwdwg º�f3eP`/�;\±\�º¦�od�\�sws�\�teUs � �  b��b"! � GX©�Wo\�dw\

� G �
#$
%

� <'& �"G < � _ �� _ _ <(& �"G < �
� � �

)+*
,

eU`ot�bcWo\T\�gqrj\�`B�UeP�q�o\�s�eP`ot/\�gqrU\�`B�j\�f�bchUdws�hP� � eUd�\
� É � � � < � &  b�

i
b.- � ib f0/21 i�304Ui65�

i
b 7 � 7 � &  b�

i
b

+6 É � C �  � 3Æ�I +60< � C��0U_; � I +687 � C & _;9�0 � I
VXWogis«[R\3eP`os4bwWuePb�hj�ZdX[�h¢to\���WueUsXbcWo\±� hj�i�ih�©�gi`or��odwhU�£\�d�bcgi\�s 1� _a`os�gqto\RbcWZ\R�U\�s�sw\���Ï�� < G�_ < � �"G < Ð¹©�\RWue3�j\Rba©#h'`o\�rBePbcg´�j\R\�gqrj\�`B�UeP�q�o\�s ©�g´bcW¯\�girj\�`B�U\�f�bwhjdws gq`

bcWZ\�Z�»eU`Z\hUd�bcWZhjrjhj`ueP�Dbch¤bcWZ\ e�ºZgis�hU��bcWo\±�j\�sws�\��7§
� VXWo\¹bwWogqd�t�\�girj\�`B�PeU�i�o\±gis�·�\�dwhReU`otMbcWo\±ePswswh¢f�gqePbw\�t�\�girj\�`B�U\�f�bwhjd�gqs#gq`�bwWo\¹togidw\�f�bcgihj`�hU��bwWo\±e{º¦gis�§
� VXWo\³\�gqrU\�`B�PeU�q�Z\�sa� 7 eU`ot � < eUd�\�[�e{º¦gq[�e�gi`¥eU�os�hj�i�Zbc\��PeU�i�o\�©�WZ\�` � � _ � � eU`ot°eUdw\ \�"��ueU�
bch &  /81:9 G<; 4 9 G 5��b

i
pu�o�¦b�� < to\�f�dw\3ePsw\�s«eUs4e³� �o`of�bcgihj`/hP�&bwWo\Ttogqs|bneU`Zf�\Tbch¤bcWo\Tf�\�`Bbc\�d�§

¼uhjd�bcWo\X[ �o�´bcgiswf3eP�q\4�odwh¢f�\�sws�p�bwWo\�[Rh¦to\��ogis(f�hj`B�jhj�´�j\�t�©�g´bcW�eÌeU�ZswswgqeU`�½U\�dw`o\��uhU�Ds|bneU`ZtueUdwtRto\��¢g»ePbwgqhU`
�ÊeU`ot¥bcWo\Rd�\�sw�Z�ibws ePdw\¤s�bwgq�i���PeU�igqtto�o\¤bwh�bcWo\Rsw\�[Rg´l rjdwhj�Z�¯�Zdwhj�;\�d|ba¡¥�o�Zba�"GWueUs¹bwh'�;\¤dw\��o�qeUf�\�tG�B¡= � <G G � < §
OPORQTSVUJW�WHX



� ��� � �������T�����	�T

�T����T� ��������� ��� �

���  ��  � Ö ���7���$�7�{�3��27�o�%� Ö × Ò 2

¼Kgirj�odw\±� 1yV&hjd�gqfT[Rh¢to\���hU�Ke³�j\�swsw\��9§
_a`�bwWogis�f3eUs�\UpZbwWo\¹\�gqrj\�`B�UeP�q�o\�s�eU`ot�\�gqrj\�`B�j\�f�bchjd�s4eUdw\¹s�gq[Rgi�»ePd�\�º¦f�\��ZbXbcWoePb�bcWZ\�bcWogidwt�\�girj\�`B�PeU�i�o\Tgqs

`ohUb4·�\�dwh�\��U\�d�¡�©�Wo\�dw\ �o�Zb4hj`o�´¡�ePbXbwWo\Tf�\�`Bbw\�d4hU�&bwWo\±�j\�swsw\���Ï sw\�\�eU�Z�£\�`otog º�Å�§i��Ð�§
¨G\�[Rh¦tZ\��igq·�\�bwWo\��j\�sws�\��X©�gibwW	e¥bwhjdw�Zs�pybcWo\��ogir¥f�gidwf��q\��uePdceU�i�q\��#bch¥bwWo\��o�qeU`o\ .��ÃeP`otÄ©�gibwWËe

dceUtZgq�os 4 eU`ot�bcWo\Tsw[�eU�i��f�gidwf��q\±©�g´bcWkeRdweUtogi�os�\�"��ueU�$bwh��¢§
VXWZ\gi`Bbc\�`oswg´ba¡�� �o`of�bwgqhU`/hU��bcWZ\[Rh¢to\���gis�rjg´�j\�`'�B¡�bcWo\T\mºZ�Zdw\�s�swgihj` 1

E C'�0U_;�]$IP� ` e f
C����
	

g i j�k i
I i j � i

iml i
b $

¼ud�hj["bcWo\�f�gidwf��Z�»eUd�s�¡¢[R[�\�bcd|¡eUdwhU�o`otkbwWo\ C \ ]$I«e�ºZgis�p£©#\³f�eU`¥fnWoh¢hjsw\^_R� � eP`ot �� � §¹VXWo\�`
bcWo\214\�sws�g»eP`k[�ePbcd�g´º 1=f�eU`'�£\±\mºZ�Zdw\�s�sw\�teUs21

� � E C��0U_;�]$I
���G � G

©�Wo\�d�\

� G �
#$
%
C 4 & � I < & � <G � & ]"C 4 & � I
� / � f 1 5 � ib1 �& ] C�4 & � I � ] <�& � <G

) *
,

VXWZ\\�gqrU\�`B�j\�f�bchUdws¹eP`ot/\�gqrU\�`B�PeU�q�Z\�s4hU� � eUd�\MÏ7sw\�\¼KgqrZ§y��Ð 1

� É � &  �
i
b - 1 f �1 7 � < � &  �

i
b - � ib f ��� i�

i
b 7 � 7 � &  �

i
b

+6 É � C � 3Æ� � I +6K< � C'� & 43 � �]$I +6&7 � C ]  � �4 & � I
_a`�hjdwto\�d#bch¤gi`Bbc\�dw�od�\�bXbcWZ\¹�UeP�q�o\±hP� � É to\��£\�`otogi`orRhj`�bcWo\¹f��od��PePbw�odw\±hP��bwWo\��U\�sws�\������ 7

� p¢©#\Tf�\�`Bbc\�dbcWo\'dw\�� \�d�\�`of�\/bchbcWZ\'f�\�`Bbc\�d!. hP�«bwWo\'bwhjdw�ZsMgi`	bwWo\'�o�»eP`o\GÏI¸«º£p ¸�¡ZÐ�§¬¨Ág´bcWÊbcWZ\/`o\�© f�h¢hjd�togq`oePbc\
��� �4� & 4³pZ©�\¹Wue3�j\ � É � &  �

i
b - 1 �� 3 1 � 7 � &  �

i
b -�� 1 �7 3 � 1 � 7 §�¨ÁWo\�`�bwWo\¹f��od��PePbw�odw\«gqs�·�\�d�hopP� É � � eUs�gq`

bcWo\�f�¡¢�qgi`otod�gqf�eU�Df�eUsw\P§/�«\��U\�d|bcWo\��q\�sws�pobwWogis�dw\�sw�o�´bXswWZh�©�s�bcWuePb�e �j\�sws�\��$f��od��PePbw�odw\¹f�eU`��i\3eUtMbch³�;hjswg´bcg´�j\
Ï���� 4TÐ#hjd�`o\�rjePbcg´�j\MÏ�� � 4TÐ��PeU�i�o\�s4hU� � É gq`�bcWZ\¹�¦gif�gi`og´ba¡'hU�&bwWo\±�j\�swsw\��&f�\�`Bbc\�d�§

465 O7468



�����������	��
������������������� �

���  �� ' K Ó 2�� � ×����7�j� 2 Ò 2�2��FM����7�j� 2�� Ö × Ò 2
VXWo\�\��q�igq�¦bcgif3eU�¢sw\�f�bcgihj`¤gisKto\�²u`o\�t¤��¡hj`Z\#s�bceU`otuePdwt³to\��¢g»ePbwgqhU`¤eU�ihj`or«bwWo\(º�e{º¦gis�pH� 1 pjeU`ot�hj`o\#s|bneU`ZtueUdwtto\��¢gqePbcgihj`keU�qhU`or¤bcWo\±¡�e{º¦gis�p � 4 §yVXWo\[�h¢to\���gqsXbcW��os�to\�²u`o\�tk�B¡�1

E C��0U_;�]$IP� ` e f
�
i
� C gl g I i 3�� kl k�� i�� $

VXWZ\514\�s�swgqeU`k[�ePbwdwg º�f3eU`'�;\\mº¦�odw\�swsw\�t¥eUs

� � E C��0U_;�]$I
� <1 � <

4
� G

©�Wo\�d�\
� G �

#$
%
� <
4 C	� < & Æ	I � 1 � 4 ��
 �� 1 � 4 ��
 � <1 C
 <(& Æ�I �

� � �
)+*
, �

#$
%�� � �� O �
� � �

)+*
,

©�gibwW�� � 1�
g
eU`ot�
 � 4� k

§
VXWZ\\�gqrU\�`B�PeU�q�Z\�s¹ePdw\�Ï7s�\�\ eU�o�;\�`otZg´º�Å § �³� hjdX[Rhjd�\tZ\�bnePgq�isnÐ 1

� 7 � E
ÇS� <1 � <

4
C � GHO & = C � G O�I < G��*C � < & � O5I I

� < � E
Ç�� <1 � <4

C � G O4G = C � G O�I < G��*C � < & � O5I I

Å�s � < & � O � � <1 � <
4 - C 1� g

I < G C 4� k
I <(& Æ 7 p{©�\?f3eU`Ttogis�bwgq`orU�ogqs�W bwWodw\�\(f�eUsw\�s�to\��;\�`otZgq`or4hj`±bcWZ\(�;hjs�gibwgqhj`

hU��� C��0U_VI 1� ��� C 1�
g
I < G C 4� k

I <'& Æ ��� Í gis � �V����� � bwWo\T\��i�qgi�os�\Up � 7 ���  � <$� ��  �� C 1�
g
I < G C 4� k

I <'& Æ�� � Í gis ��� bwWo\T\��i�qgi�osw\Pp � 7 ���  � < � �� '�� C 1�
g
I < G C 4� k

I <'& Æ � � Í gis ��� � ����� � bwWo\T\��i�qgi�os�\Up � 7 ���  � < � �
¨µ\±f�eU`'eU�iswhRs�bw�otZ¡�bwWo\±\�girj\�`B�PeU�i�o\�s«eU�ihj`or³bwWo\(�°eP`ot _�e{º¦gis�§?_a`��£hUbwW�f3eUs�\�s�p;g´��©#\TfnWoh¢hjs�\ � 1 ��� 4 p+6&7 � C � �Æ� � I#eP`ot4+6K< � C Æ� �  � I#eU`ot 1
( � ( �9� � Ó�� � � � 7 � &  �

ik"! Æ & 4 i� ik�# � < � &  �
igÓ � ( �9� � (�� � � � 7 � &  �

ik
� < � &  �

ig � Æ & 1 i� ig �� Ò � � Ò � � (�� Ó��$� � � 7 � &  �
ik

� < � &  �
ig¼Kgiro§ 8°swWoh8©�sRbcWo\�s�\�f�bwgqhU`ËhU��eU`Ê\��i�igq�Zbwgqf�eU�4ÌTeU�osws�g»eP`	�U\�sws�\��X©�g´bcW � 1 �&%¥eU`ot � 4 �('Zp(eU`otÊbcWo\

dw\��odw\�sw\�`BbcePbcgihj`°hU��bcWZ\\�gqrU\�`B�PeU�q�Z\�s9� 7 C'�0U_VI�eU`ot � < C'�0U_VI�§
VXWZ\\�gqrU\�`B�j\�f�bchUdws¹ePdw\$1

+6 A:� )*+ � A & O

� �
,.-/ � )*+ ��"A & ��

,.-/ � hjd10=� � Æ�mÇJ" $

¼Kgiro§?�¤swWoh8©�s�bcWo\±f��od��U\�s�©�WogqfnWkeUdw\¹bceU`orj\�`BbXbch¤bcWo\±\�gqrU\�`B�j\�f�bchUdws¹e{bX\3eUfnW'�;hjgq`Bb4hU�&e¤sw\�f�bcgihj`'hU��bcWo\
�j\�swsw\��9§

OPORQTSVUJW�WHX



��� ��� � �������T�����	�T

�T����T� ��������� ��� �

¼Kgirj�odw\ 8 1 � \�� b�bchGdwgirjWBb3p�s��od��7eUf�\khU��bcWo\°ÌeU�ZswswgqeU`Ë\��i�qgi�osw\/©�gibwW�� 1 �$%GeU`Zt�� 4 �$'¦p�sw�od|�7eUf�\
]3� � 7 C'�0U_"ImpoeU`Zt/s��od��7eUf�\a]3�1� < C��0 _"Im§

¼Kgirj�odw\�� 1 ��\��Zdw\�s�\�`Bbne{bcgihj`ËhP�4bwWo\�f��Zd��j\�s�©�WZgqfnW¬eUdw\�bceU`orj\�`Bb¤bch¥bcWo\�\�gqrU\�`B�j\�f�bchUdws�§Ê_a`Êdw\�t$p?bcWo\
f��od|�j\�s«bneP`orj\�`Bb�bch +6�� eU`ot'gi`/�o�i�o\±bcWZ\f��od��U\�s4bneU`orU\�`Bb�bch +6�� §

465 O7468



�����������	��
������������������� �j�

���  �� � K Ö � �32����&� Ö � �o� Ö ������/ ÒkÒ ��! Ò � + � 2�� Ò � Ö�) ��/ Ò��'Ò ���&�7� � �µ�Z�8��� (
_a`¯bwWo\¤bcWod�\�\�[Rh¦to\��qsTs|bc�otogi\�tDp�©�\MWoe8�U\�e{b±bcWo\Rf�\�`Bbc\�dhU�(bcWo\¤�U\�sws�\���hj`o\¤\�girj\�`��PeU�i�o\R©�WogifnW¾gqsT·�\�dwh
©�gibwW'bwWo\±f�hUdwdw\�sw�;hj`otogi`orR\�girj\�`��U\�f�bchjd4gq`�bwWo\±togidw\�f�bcgihj`'hU��bcWo\Te�ºZgisXhU��bcWo\¹�U\�s�sw\��7p;eU`ot�bcWZ\¹ba©#hRhUbwWo\�d
\�girj\�`B�PeU�i�o\�sMeUd�\'`Z\�rBePbwgi�U\'eU`otÊ\�"��ueU�Xg´�4bcWo\�sw\�f�bwgqhj`	gis�f�gqd�f��o�qeUd�p�hjdReP�o�odwh3º¦gi[Me{bcg´�j\��´¡	\�"��ueU�Xg´�4bcWo\
sw\�f�bcgihj`¥gis�eP`k\��i�igq�os�\�©�g´bcW � 1 � � 4 §XVXWZ\�dw\��»e{bcgihj`os�hP�4Ï9]BÐ�f�eU`°�;\ d�\��o�qeUf�\�t°�B¡µÏ�8jÐ�©�WogifnWeUdw\[Rhjdw\dw\�s�bcd�gqf�bcg´�j\ �o�Zb*�"G«gis��o`o½�`oh8©�`°eP`ot'bwWo\Tf�d�gibw\�dwgqeRdw\�[�eUgi` "¢�oeU�qg´bne{bcg´�j\U§& � 7 CF�"G < G � < I

Oa�)N EHG � ÆeU`ot � 7�� � < � Æ eP`ot � 7 � � É $ Ï�8jÐ

¼u�od�bwWo\�d�[�hUdw\Up¢�j\�swsw\��qs�s�gq·�\�sXeUd�\��os��ueU�i�i¡�bcWZgq`o`Z\�d#bwWueU`�ba©�h³hjd(bcWod�\�\«�Uh3ºZ\��qs�eP`ot�bcWZ\�\�girj\�`��PeU�i�o\�s�eUdw\
`ohUb�f�hj[R�o�¦bc\�t�ePb�bwWo\�d�\3eU�u�U\�sws�\��£f�\�`Bbw\�d��o�¦b�ePb(bcWZ\«f�\�`Bbc\�d�hU��eT�jh3º¦\��7§?VXW¢�Zs�pZbwWo\«[Rh¢to\��is#�Zdw\�s�\�`Bbc\�t
eU�;h��U\³\�[R�oWoeUswgi·�\�bwWo\�tZg���f��Z�iba¡kgq`/dw\��´¡¢gq`Zr�hj`k\�gqrj\�`B�UeP�q�o\�s±hU��bwWo\ 14\�sws�g»eP`¥[Me{bcdwg º'� hjd«eU`°eUf�f��odwePbc\
to\�bw\�f�bcgihj`�hU�$�U\�sws�\���f�\�`Bbc\�dXeU`otMswgi·�\U§(¼uhjd?bcWogis#d�\3eUs�hj`$p¢©#\¹�Zsw\¹\�gqrj\�`B�UeP�q�o\�s#� hjd?bcWo\«togiswf�d�gq[Rgi`uePbwgqhj`�hU�
�j\�swsw\��´l �qgi½U\�s�bcd��of�bw�odw\�s�eP`ot'©�\�osw\e¤rjdcePtogq\�`Bb�la�oeUsw\�tkdw\�sw�;hj`os�\� �o`Zf�bcgihj`�� hjd�bcWZ\T�U\�s�sw\���\�º¢bwdceUf�bcgihj`$§

"$#�� ' ),>
	 � : 4 :�+8),6 )32 :�(*/ ��/��	 ),6�� /��� 4 : ),6*/ � -�4 =./ �
Å�²ud�s�bXfnWZhjgqf�\�� hjd 46(f�eU`��;\�rjg´�j\�`���¡M\�"��ue{bcgihj`ÏI�UÐ�eUs�gq`&���¹ÌÎZ�¹� 8 �I§yÅ«`�eUtZ�PeU`BbceUrj\�hP��bcWogis�fnWohjgif�\
gqsybwh\�`osw�Zdw\XbcWue{b(eTWZgqrjWRd�\�sw�;hj`os�\«[R\�eU`osybcWue{by\3eUfnW�hU�;bcWo\X� hj�Zd�sw\��q\�f�bc\�t��;hjgi`�bws?WueUs(e¹WogirjWMrUdceUtogi\�`Bb
eU`ot�bwWo\¹�od�hj�ueU�ogi�igiba¡MhU���;\�gi`orRePbXe��U\�s�sw\���� s4f�\�`Bbc\�dXgqs#WogqrUW$§ �«\��j\�d|bcWo\��q\�sws�p;g´bXs�\�\�[RsX[Rhjd�\¹`uePbw�odceU�1bch
�osw\¤gi`Z� hjd�[�ePbcgihj`k� d�hj[ bcWo\²udws|b±to\�d�gi�PePbwgi�U\RePb¹\��j\�d�¡°�;hjgi`Bb¹hU�(e�f�gqd�f��i\³bcWueP`Mz|�os�b�� hj�od��;hjgi`Bbcs�§�VXWogqs
f�gidwf��q\ ` C�� �� I±gqsf�\�`Bbc\�d�\�tÊePbTbwWo\Mf��odwd�\�`Bb³�;hjgi`Bb"� C'� I�p�WoeUs�e�dcePtogq�Zs�\�"��ueP�?bwh/bwWo\Ms�f3eU�i\ � � �Kp
eU`otgis¹�ueUdweU�q�i\��&bch�bcWZ\³\�girj\�`B�U\�f�bwhjdws +6�� eU`ot +6�� §±¨G\¤\�º¦�;\�dwgi[R\�`Bbc\�tG©�g´bcW°bwWodw\�\¤tog(&£\�d�\�`Bbdw\�sw�;hj`osw\
� �o`of�bcgihj`os?to\�²o`o\�tMeUs�bcWZ\�� � � � � � �¤pUbwWo\�� � �T���T� pjeP`ot¤bcWo\�� � �T� hU�1bcWZ\�²udws|b?to\�d�gi�PePbwgi�U\4gi`¤bcWo\XdweUtogqeU�
togidw\�f�bcgihj`�� hjdX\��U\�d�¡��;hjgi`Bb�hU� ` C �>�� I�§yÅ«�ibwWohj�orUW�bwWo\�� � � � � � �ªeU�i�ih�©�s4e¤�;\�bwbw\�dXtogiswf�dwgi[Rgq`ue{bcgihj`khU�
�j\�swsw\��qsXs|bcd��of�bw�odw\�s�pueU`ZtMbcWZ\�� � �T���T� eP�q�ih8©�s�e �;\�b�bc\�d#\�º¢bwdceUf�bcgihj`�hU�£bcWo\4bneU`orU\�`Bb#�U\�sws�\��is�po©�\�rj�ihj�ueP�q�´¡
hj�ZbceUgq`Z\�t��£\�bwbc\�d?dw\�s��o�´bcs?©�gibwW�bwWo\�� � �T� pU©�WogifnW�gis([Rhjd�\�dwhj�o�Zs�b?bchT`ohjgisw\4eU`ZtMgis?�£\�bwbc\�d?ePb?�od�\�sw\�d��¢gi`or
bcWo\�z|�o`Zf�bcgihj`os«eU`ot�bwWo\Tsw[�eU�i���U\�s�sw\��is�§
_a`¯hjd�to\�d¹bwh/gi`of�d�\3eUs�\�bwWo\Rdwhj�Z�os�bw`o\�s�s�hU�(bcWo\R[R\�bwWoh¢t$p�©#\��odwhU�£hjs�\Rgq`os|bc\�eUtGbwh'�Zsw\RbcWo\Rgi`�bw\�rjdweU�

dw\�sw�;hj`osw\%1
49�VC�� I�� Æ

Çdc�� <��
� 9 G

& E ��E C��3G � +6 � I�$I+6 ����� Ï9�BÐ
©�gibwW +6 � ����� � C � I�+6&7 G � 0� C � I�+6K< §yVXWogqsXgi`Bbc\�rjdceU�£gqsXf�hj[R�o�Zbw\�t��oswgi`or�! � � CIÇdcB� GËÆ�I��;hjgi`Bbcs�eU�ihj`or
bcWo\Tf�gqd�f��i\^` C � U� I�pZ©�WZ\�dw\ � C'� I�gqsXbcWZ\gi`Bbc\�rj\�d��ueUd|b4hU�8��pug´b��i\3eUtos�bch¤bwWo\Ttogqs�f�d�\�bc\T� hjd�[��o�qePbcgihj` 1

4*�"C'� I�� Æ!#" f 7$
A 9 G

& E �TE C'�:G �*+6 � I�$I+6 �  � ��Çdc 0 � !�$ Ï�3jÐ

©�Wo\�d�\ +% $ +& to\�`ohUbw\�s�bcWo\±�j\�f�bwhjd«�Zdwh¢to�of�b�hP� +% eU`ot +& §
"$#F" '1)(�<>@4,=8+)(�4
:�+.),6
��� ����� * �8� � ×��Z�P× � Ö � �µ� 2��,+B�Z�	� Ö �
¸¹`o\�tog-��f��o�´ba¡G©�g´bcWÄ[ �o�´bcgiswf3eP�q\�eP�o�odwhjeUfnW¾gis�bcWue{b ©�\�©#eU`Bb³bch/f�hj[R�ueUd�\�bcWZ\�dw\�sw�o�´b¤hU�Xekdw\�sw�;hj`osw\
� �o`of�bcgihj`ÄePb�tog(&£\�d�\�`Bb³s�f3eU�i\�s ©�Wogq�i\�bwWo\�gi`Bbc\�`Zswg´ba¡ÄeU`otµgibws�to\�dwg´�Ue{bcg´�j\�s³eUdw\Mto\�f�dw\3ePswgi`or°� �o`of�bcgihj`os³hU�
swf�eU�q\P§ � gq`otZ\��;\�dwr � � gi`u�U�op � gi`u�j�%�1gi`Bbcd�h¦to�Zf�\�t�bcWo\�`ohPbcgihj`MhP�$`ohjd�[�eU�qgi·�\�t�to\�dwg´�PePbcg´�j\�s#gi`Mhjd�to\�dybwh to\�eU�

OPORQTSVUJW�WHX



��� ��� � �������T�����	�T

�T����T� ��������� ��� �

©�gibwW/bwWogqs��od�hj�o�i\�[�§?_ �KbwWo\Tswf3eP�q\���gis�to\�²o`o\�tkeUs��=� � < �1� < ©�Wo\�d�\ �gis�bwWo\Ts�bceU`otueUd�t/tZ\��¢g»e{bcgihj`khU�
bcWo\ ÌTeU�os�swgqeU`$pobcWZ\T¶�� � Ö � �µ� 2 � + Ò ×¬× Ò ��� + �Z�	� +;Ò����®gis�to\�²o`o\�tkeUs

�	� C�E N�
�? I
�D� ����

i
�%C�E N�
�?�I

�D� Ï9�BÐ
©�WZ\�dw\�
�? � O 	 ? � Oa� � O26m§VXWZ\³�UeP�q�o\¤hP�(¶Ggis±fnWohjsw\�`¯bwh�eU�i�qh8©=bcWo\¤d�\�s��£hj`Zsw\ 4<?DCFEHG�I4bwh��£\
[�e{º¦gq[�eU��� hjd�eMswf3eP�q\³f�hjdwd�\�s��£hj`Ztogq`Zr�bch�bwWo\�s�gq·�\³hU�ybwWo\�s|bcdw�Zf�bc�Zdw\�©�\�©#eU`Bb¹bchMto\�bw\�f�b�§¹_a`°�odweUf�bwgqf�\Up
©#\«`o\�\�t�eTs�bcd��of�bw�odw\«[Rh¦to\��1gq`Mhjdwto\�d(bwh \�s�bwgq[�ePbw\«bcWZ\4�PeU�i�o\4hU�D¶�§K¨G\«�Zsw�ueU�i�´¡�bceU½U\«eU`Mgq[�eUrj\4[Rh¦tZ\��
eUs�e¯to\�²o`o\�t � �o`Zf�bcgihj` E�G�C � I�p�bcWZ\�`¬©�\°to\�f�gito\k©�WogifnWÂ�£hUgq`BbcsR©�\k©�eP`�bMbchGto\�bw\�f�bÏ � hjd�\�ºZeU[R�o�i\Up
bcWo\¤\�torj\�snÐ¹eU`ot¥f�eU�if��o�qePbc\³bwWo\�gid±�;hjswg´bcgihj`os������ ����gi`¥bcWo\�gq[�eUrj\ E�?DC � I¹ePbTe�swf�eU�i\³b3§¼Kgi`ueU�i�i¡UpD©#\
f3eU�if��Z�»ePbw\4bwWo\X�PeU�q�Z\XhU�£bwWo\�swf�eU�q\�� ;�� 1 C ¶ I&©�WZgqfnWMrjgi�U\�s�e±[Me�ºZgi[��Z[ � hjd�bcWo\�d�\�sw�;hj`os�\4� �Z`of�bwgqhj` 4<? CFEHGJIePb±bcWZ\��;hjgi`Bbcs � ���R§³VXWo\�`¯©#\RfnWoh¢hjs�\�bwWo\¤�UeP�q�o\¤hP��¶¾bwWuePbTrjg´�j\�s�� ;�� 1 C ¶ I � �¤©�Wo\�d�\MsTgis±bcWo\
swgi·�\ThU��bcWZ\±s�bcd��of�bw�odw\P§(¼1hUd#gi`os�bceU`of�\Ppo� hjd�\�torj\±to\�bc\�f�bcgihj`'�o�odw�;hjs�\�s�p � gi`oto\��£\�dwr � � gi`u�j�)��hj�ZbceUgq`Z\�t�� hjd
e¯ÌeU�ZswswgqeU`Ê�o�ihj�¾bcWZ\��UeP�q�o\�¶ � É < §µÅ�b�e°s�f3eU�i\��mp(hU�od³[Rh¦tZ\��#©�g´bcW	e°f�hU`os�bceU`Bb ` � � �q\�eUtos³bch
� C��0U_;�]$I�� E�? C��0 _5�] I�� EHG N�
�? � `�
�? b 3 ? §�¨µ\�©�eU`Bb bch°to\�bc\�f�b�bwWo\�e�ºZgis�hP�XbcWo\R�j\�swsw\��#©�WogifnWÊgqsto\�²o`o\�t/��¡ � � _@� � §yVXWo\Tdw\�sw�;hj`osw\ ePb � C �  � �] I#gqs 1

4 C�E�GQ � I�� Æ
Ç�c"! � � �$# ��% & CFE �<C'�0U_; � IHC�� I�$ +' C � � Ï9�BÐ

©�WogifnWÂf�hjd�dw\�sw�;hj`otos�bchGbwWo\'[�\�eU` hU�«bcWo\'�j\�f�bchUd��od�h¦to�Zf�bMhU�¹bcWZ\/rjdweUtogi\�`Bb�©�g´bcW	bcWo\/�o`og´b�dweUtogqeU�
�j\�f�bchUd�eU�ihj`orbcWo\4f�gidwf��q\«hU�$f�\�`Bbc\�d � C �  � �]$I?eU`otMhU�$dweUtogi�os ! �:� �K§yVXWo\4rjdcePtogq\�`Bb�gis E �<C'�0U_; � IM�
f)( /21 ; 4 ; ? 5? 3 ? b C��0U_VI#eU`Zt'bwWo\T`ohjdw[�eU�£�j\�f�bchjdR+' � 7

! 1 i 304 i
C'�0U_VI�p¦©�g´bcWR� < G _ < �*�mpuswh�1

C E � C��0U_; � IHC�� I�$ +' C � ` ! �
Ç�c C+�KG,��G�I < e f

&
i
- & j

& b/. $

VXWZgqsX�qeUs�b�\mº¦�odw\�swswgihj`/gqsX`oh¤�ihj`orU\�d�e�� �o`of�bcgihj`�hU�KÍGp¦bwWo\�`�g´bcsX[R\3eP`/eP�qhj`Zr³bcWo\±f�gqd�f��i\gisXs�bwdceUgirjWBbw� hUd|l
©�ePdwt:4 � � 	 ?<�� / ? 3 ? b 5 i e f

&
i
- & j

& b/. §
VXWZ\`Zhjdw[�eU�igq·�\�t/dw\�s��£hU`osw\24

"
gis«tZ\�²u`o\�t/�B¡ 4

"
��� �10 < 4³§

VXWZ\[�e{º¦gi[��o[ `Zhjdw[�eU�igq·�\�t/dw\�s��£hU`osw\ ePbXbcWZ\f�\�`Bbc\�d«hP��e³�j\�sws�\���gqsXbcWZ\�`'dw\3ePfnWo\�t'� hjd21
� ;�� 1 � 2PC ¶ I/��G ©�g´bcW�¶ ��
 �  ' 
 Ï ���BÐ
2PC ¶ I � Ç�¶ & '*G ! Ç¦Æ & �U¶

Ç"C' & ¶ I
Ï7[Rhjd�\tZ\�bnePgq�is�f3eU`'�£\±� hj�Z`ot/gi`'eU�o�;\�`otZg´º'Å § ]BÐm§
Å«sy©#\X©#eU`Bb3� ;�� 1 �4��G�Ï ©�WogifnW�gis(\�"��og´�UeP�q\�`�b(bch��H;�� 1 � �&G�Ð�pj¶�[ �os�b?�U\�dwg´� ¡52PC ¶ I=� ÆX©�WogifnW��i\3eUtos

bchR¶ � 6� §�Ï7¼Kgiro§ 3jÐ�§

��� ���  7 Ö$Ö � Ô � � + �o���7� � ���j��� � Ò ��� Ö � ) Ö � � Ö �#�G� 2 � +B�Z��� Ö �
_ �#©�\¤bneU½P\Mgi`Bbch'eUf�f�hj�o`BbbcWo\¤�7eUf�b±bcWuePbTs�\��U\�dceP�?�U\�s�sw\��is³hU�(�PeUdwgihj�osTdweUtogig�gq`Bbw\�dcePf�bT©�gibwWG\�eUfnWµhPbcWo\�d�p
eU`ohUbwWo\�d�f�dwg´bc\�d�gqhU`�� hUdX`ohjdw[�eU�igi·3ePbwgqhj`�gisXbch¤fnWoh¢hjsw\±¶kswhRbcWuePbXbwWo\±[�e{º¦gq[ �o[ dw\�sw�;hj`os�\ e{bXbcWo\Tf�\�`Bbc\�d
hU��e �U\�s�sw\��Dtoh¦\�sw`�� b�tZ\��;\�`ot�hj`�bcWo\«swgi·�\¹hP�$bcWogis��U\�s�sw\��7§(VXWogqs#fnWohjgif�\�©�gi�q�£e3�jhjgit��od�gi�¢gi�q\�rjgi`or³�j\�swsw\��qs�hU�
f�\�d�bnePgq`�dweUtogig1gq`�bcWo\«[��o�´bcgiswf�eU�q\�gq`Bbc\�rjdce{bcgihj`$§y¼uhjd(\�ºZeU[R�o�i\Up¦gi�$bwWo\4[Me�ºZgi[��Z[ d�\�sw�;hj`os�\¹ePb(bcWZ\�f�\�`Bbc\�d
hU��eT�ogir�U\�s�sw\��;gis�WogirjWo\�dybcWueU`RbcWZ\«[�e{º¦gi[��o[�d�\�sw�;hj`os�\¹ePbybwWo\4f�\�`Bbw\�d(hU��eTsw[�eU�i�o�j\�swsw\��9poeU`otRbcWo\Xba©�h
�j\�swsw\��qs¹eUdw\±`o\�gqrUW¢�;hj�od�s�pubcWZ\�Zgqr¤�j\�sws�\���[Me3¡�f�dw\�ePbc\Tswgito\\ &£\�f�bcs�bcWuePbX©�hj�o�it'togqs|bc�od��'bwWo\T\�º¢bcdweUf�bwgqhU`
hU�?bcWo\�sw[�eU�i�K�j\�swsw\��?gq`°bwWo\¤[��o�´bcgiswf�eU�i\�gi`Bbc\�rjdcePbwgqhU`$§ Í/hjdw\�h8�j\�d�p$²u`otogi`or'e�bcWZdw\�s�Wohj�it¥bch�\�º¢bwdceUf�b±bcWo\
f�\�`�bw\�d��qgi`o\�s«gq`�bcWZ\T²o`ueU��gi[MePrj\±©�gq�i���£\T[Rhjd�\±tog���f��o�ib�§

465 O7468



�����������	��
������������������� �8]

¼Kgirj�odw\ 3 1 �4\��odw\�sw\�`�bcePbcgihj`GhU��bwWo\¤� �o`of�bcgihj` 2PC ¶ I�©�WogifnWµs�Woh8©�sbwWo\R\��Uhj�q�¦bcgihj`GhP��bwWo\Rswf3eP�q\R©�WogifnW
rjg´�j\�s«eR[Me�ºZgi[��Z[ dw\�s��£hU`osw\to\��;\�`Ztogq`ZrMhj`�¶¥eP`ot ��G 1 � ;�� 1 � 2%C ¶ I ��G8§

VXWZgqs¤`ohUdw[�eU�igq·�ePbcgihj`Ädw\ "��ogqd�\�sRfnWoh¢hjswgi`ore°d�\3eU�igqs|bcgif��PeU�q�Z\�� hjd?` C �"G�I gi`¾bcWZ\�f��od�dw\�`BbR[Rh¢to\��7§_ �
©#\'fnWoh¢hjsw\�bwWo\�f�hj`os|bneU`Bb ` � Æjp(bwWo\�gq`Bbw\�`os�giba¡ËePb¤bwWo\�f�\�`Bbw\�dRhU��e�U\�sws�\��X©�hj�o�it¬to\�f�dw\�eUsw\�©�Wo\�`
bcWo\�dceUtogi�os �"GTgi`of�d�\3eUs�\�s�§Å ²udws|bTeU�o�od�h3ºZgi[�ePbcgihj`¥gis�bcWoePb�bwWo\³gi`�bw\�`os�giba¡¥ePb�bwWo\³f�\�`Bbc\�d±hP�ybcWo\��U\�s�sw\��
toh¢\�sw`,� b�to\��;\�`otkhj`°g´bcs4swgi·�\Up;©�WogifnW¥�q\�eUtos«bwhMbwWo\ f�hj`os|bneU`Bb ` �=Çdc ��G*�=ÇdcB� <G §XVXWo\�`$p;bcWo\ gq`Bbw\�`os�giba¡
hU�KeR�U\�sws�\���©�gq�i���;\\ "��ueU�$bch

E C��0 _5�] IM�,Çdc ��G 
�? b�C'�0U_"IM� e f g.i jdk!ii
- & j

& b/. $
Å�sÇdc ��G±toh¦\�sw`�� b±to\��£\�`othj`¥swf�eU�i\¤hjd¹sw�oeUf�\Pp��odw\��¦gihj�os±d�\�s��o�ibwsTeUdw\�s�bcgi�i�&�PeU�igqt$§ Íke�ºZgi[��Z[ dw\�sw�;hj`osw\
gqs�hj�¦bneUgi`o\�t�� hjd � ;�� 1 � 2PC ¶ I/��G�eU`Zt/g´bcsX�PeU�i�o\Tgqs 1

4
"
C+� I � Çdc ��G �  j �iÇdc C+�KG,��G�I < e f

&
i
- & j

& b/.

4
"
C � ;�� 1 I � Çdc ��G �  j �i;�� 1Çdc C+� ;"� 1 G,��G�I < e f

& ��� gi
- & ��� g j

& b/. � Çdc ��G 2PC ¶ I  j �i �  j �iGÇdc C 2PC ¶ IKGÁÆ�I < � <G e f
� -  .

i
- � -  . j � .

� �  j �i f 7G 2PC ¶ I  j �iC 2PC ¶ IKGÁÆ�I < e f
� -  .

i
- � -  . j � . $

4
"
C � ;�� 1 ITgqs f�hj`os|bneU`Bb³� hUd¶H��Æ�eU`ZtG©�\�Wue3�j\�bwWo\M� hU�q�ih8©�gq`orkdw\��qePbwgqhj` 1�� ;"� 1 ��2PC|Æ�I/��G � � $��UÈ ��G

�£\�ba©#\�\�`'bcWo\¹s�gq·�\ThU��bcWo\��U\�s�sw\���eU`Zt�bwWo\¹s�f3eU�i\ePb#©�WogifnW'gib�gis�to\�bc\�f�bc\�t$§�VXWZ\¹�UeP�q�o\¹¶R�ªÆ±f�hU�o�qt'eU�iswh
�£\�to\�to�Zf�\�t¥� d�hj[ bcWo\	� � �T
B� ���? � �� � � ��� to\�²u`o\�t¥gi` � � gi`u�U� �K©�WogifnW¥s�bcePbc\�s¹bcWue{b«¶G[��os|b±�;\�\�"��ueP�&bch
to\�d�gi�PePbwgi�U\�hj�;\�dce{bchjdhjdwtZ\�d�gi`¾hjd�to\�dTbchkWue3�j\�`ogif�\��£\�Wue3�¦gihj�od �o`oto\�d³sw�oePbcgqeU�(dw\�s�f3eU�igi`orjs³hU��hjdwgirjgi`ueU�
gq[�eUrU\U§#_a`/�odcePf�bcgif�\Ppu� hjd�\3eUfnWkeUf�"��ogiswg´bcgihj`k[Rh¢tueU�igiba¡Up;e�s|bnePbwgqs|bcgif3eU��s�bw�otZ¡'[��Zs�b«�£\Ttohj`Z\bwhM\�s�bcgi[�ePbc\
bcWo\�dw\��»e{bcgihj`G�;\�ba©�\�\�`µbcWZ\Mgi`Bbc\�`Zswg´ba¡µe{bbwWo\�f�\�`Bbw\�dhU�Xe��j\�swsw\���eU`Zt¯bwWo\MdweUtogi�osThU�#bwWogis�U\�sws�\��7pyeU`ot
bcWo\Td�\�sw�;hj`os�\ s�Wohj�o�itk�;\±`ohjd�[�eU�qgi·�\�t°eUf�f�hjd�togi`or�bwh¤bcWogis�dw\��qePbwgqhj`D§

"$#�
 ' ),>
	 � : 4 :�+8),6 )32 :�(*/ > �*=!:�+6� -�4 =./ ��/��	 ),6�� /
VXWo\�[ �o�´bcgiswf3eP�q\�d�\�s��£hj`Zsw\�gis�to\�²u`o\�tÄeUs bwWo\�[Me�ºZgi[��Z[�hU��dw\�s��£hU`osw\Msw\�b bneU½P\�`Äe{b�tog'&£\�dw\�`Bb¤swf�eU�q\�s�p
sw\�\³\�"��uePbwgqhU`ÄÏ|�8Ð�§XVXWo\ swf3eP�q\�s±eUdw\togiswf�dw\�bwgq·�\�t°� d�hj[ �&>$bch �����Zswgi`or�eR�qhjrjeUdwg´bcWo[Rgif�s�f3eU�i\�gi`khjd�to\�d�bch
Wue3�j\¤[Rhjd�\��od�\�f�giswgihj`ePb��qh8©=s�f3eU�i\�s�©�WZ\�dw\³bwWo\�s|bneU`ZtueUdwtkto\��¢gqePbcgihj`¥gis�sw[�eU�i�i\�d±eU`Ztk©�Wo\�d�\�©�\�©�eP`�b
bchMto\�bw\�f�b�sw[�eU�i�q\�d�s|bcdw�Zf�bc�Zdw\�s�§�¼&gqro§��MswWZh�©�s¹Í/_ xys¹hU�&bcWo\ `ohjdw[�eU�igi·�\�tkdw\�s��£hU`osw\�s¹hU�yeP`kgi[MePrj\U§4Î¦g º
swf�eU�q\�sX©#\�dw\±�os�\�t�dceU`Zrjgq`Zr³� dwhj[¿�j§�� bchR]Z§�8 1�B�U§ �Zp;�j§ �U�Zp£�j§ � 8¦pu�¦§i���¦po�¦§�3j�¦p¦]Z§98��B§yÅ=Í/_ x	hU��bcWo\±gi`og´bcgqeU�
gq[�eUrU\�gis s�Woh8©�`ÊePb bwWo\Rbchj�G�q\�� b³hU��¼KgqrZ§��Zp�eU`Zt¾e°Í'_ x=hP��bcWo\M[��o�´bcgiswf�eU�i\�dw\�sw�;hj`osw\�©�WogifnWÄgqsbcWo\
[�e{º¦gq[ �o[ dw\�sw�;hj`osw\ eUf�dwhjs�s4bwWo\Tsw\�b4hU�&swf�eU�i\�s4gqs�swWZh�©�`/�£\�swgito\U§

OPORQTSVUJW�WHX



�3� ��� � �������T�����	�T

�T����T� ��������� ��� �

"$#�� � ��:���43-V:�+.) 67)32 =.)�-04,=?/ ��:���/B>@4D+86 �������
	���������
¸¹�odMtZ\�²u`og´bcgihj` hP�±�qh¢f3eP�X\�º¢bcd�\�[�e¾gq` 4<;%=�> ?BADCFEHGJI¤gqs�e¯s��£\�f�gqeU�4f3eUs�\khU�¹bwWo\�� ��� �%� � � ��� � � to\�²o`ogibwgqhU`
� ¼'� Í/x(� 3 �I§	Î¢hj[R\'d�\�f�\�`BbM©�hjd�½ � ¼Kx(}?�j�¦p � gq`u�U�Zpy¼Kgitu�$3 ��gq`	dwgitorj\�\�º¢bwdceUf�bcgihj`Ë�Zsw\�bcWo\��|ÍkeUdwfnWZgq`or
� gq`o\�s��«eU�irjhjd�gibwWo[ � � .��$3¦pBV4ÌT�j] �9§�_a`RbcWo\�f�eUsw\�hU�£�j\�s�sw\��£to\�bc\�f�bcgihj`$pBbwWo\�f�\�`Bbw\�dw�igi`o\�s�½P\�\��MbcWZ\�gid(gi`og´bcgqeU�
�£hUswg´bcgihj`/gi`'swf3eP�q\mlasw�oeUf�\ eU`ot�©#\T�od�hj�;hjsw\±bchR\mº¦bwdceUf�b�bcWo\�[ gq`�bcWZ\[ �o�´bcgiswf3eP�q\ dw\�s��£hU`osw\P§

� / Ó �&/ Ö � 27× Õ�Ò°Ò$( �8���u�U�%2 Ö �j� 2 �µ� ( ���G���
¼uhjd�\3ePfnW�s��uePbcgqeU�¹�;hjgi`Bb�� C��0U_;�]$I � � � É p«©�\¯eUsws�h¦f�g»ePbw\°bcWo\ �	� �T
 �����! � ���  ��� � � � 6 C'�0U_5U] ���I �
� � É 3 � � 3 ©�WZ\�dw\��(� �H;"� 1 C � I�gis�bcWo\Ts�f3eU�i\ePbX©�WogifnW'bwWo\Tdw\�s��£hU`osw\ ePb � gqs�[�e{º¦gi[MeP�(Ï ©�\s��o�o�;hjsw\
bcWue{b�bcWZgqs¹s�f3eU�i\¤gis¹�o`og("��o\�©�WogifnWgqs�bwWo\³f�eUsw\�� hUd�hj�od«[Rh¦to\�� Ðm§�¨G\¤eU�iswh�to\�²u`o\ + ePs±eM�j\�f�bwhjd¹gi`°bcWo\
swf�eU�q\togidw\�f�bcgihj`$§
¨µ\¥tZ\�²u`o\¯e¾�ih¦f�eU��[�e{º¦gi[��o[ gq`ÂbcWZ\¥swf3eP�q\mlasw�oeUf�\dw\�sw�;hj`os�\ 4 C � � ��I�eUs�e¾�;hjgi`Bb ! C��0 _5�] � ��I �
� � É 3�� � 3 ©�WogifnW�gqs��ih¢f3eU�i�i¡M[�e{º¦gq[�eU�£gq`�bwWo\¹togidw\�f�bwgqhj`ZsXhU��+6�� C � � ��I�p;+6�� C � � ��I�eU`ot + §�¨G\¹f�eU`�\3eUs�gq�´¡
s�bcePbc\³bwWuePb�� hUd¹\��U\�d�¡°f�\�`BbwdceU�&�£hjgi`Bb � hU��e��j\�swsw\��9p�g´bcs±ePswswh¢f�gqePbw\�tswf�eU�q\mlas��ueUf�\R�;hjgi`�b � 6 gis±�qh¢f3eP�q�´¡
[�e{º¦gq[�eU�?gi`¯bwWo\Rswf3eP�q\mlasw�oeUf�\�dw\�sw�;hj`osw\P§M_ ��bcWo\Rf�hj`B�j\�d�sw\Mgqs±bcd��o\Up�g7§ \P§�eP�q�KbwWo\R�qh¢f3eP��[�e{º¦gq[�e/gi`bcWo\
swf�eU�q\mlas��ueUf�\¤d�\�s��£hj`Zsw\ReUd�\³�qh¢f3e{bc\�t°ePb±f�\�`BbcdceP�K�;hjgq`Bbws¹hU�(eM�U\�sws�\��7p�bcWo\�`¥to\�bw\�f�bwgq`Zr�bwWo\³f�\�`Bbc\�dw�igq`o\�sTgqs
\�"��og´�PeU�q\�`Bb4bwh³\�º¢bwdceUf�bcgi`or³bcWohUsw\±�ih¦f�eU�£[�e{º¦gi[�eZ§yVXWogis�eUsws��o[R�Zbcgihj`�f3eU`��;\��U\�dwg´²u\�t'gi`�bcWZ\��¢gqf�gq`og´ba¡�hU�
bcWo\Tf�\�`BbcdweU���£hjgi`Bbcs�§(VXWZgqsX�¢gqf�gq`Zgiba¡'gis4hU�ZbneUgi`o\�t/�B¡��od�\�l sw\��i\�f�bcgihj`khP�Kf�eU`otogituePbw\�s�Ï7�ueUdweUrjdweU�oW��o§ �jÐ�§

� / Ò 2 Ö �j� 2 �µ� ( ���G� � � �	/ Ò � ��2 �	�9�3�j� 2 Ò � Ò �HM Ö � � Ò �
¨µ\�to\�²u`Z\�bcWo\M�qh¢f3eP��[�e{º¦gi[Me/gq`µbwWo\�[ �o�´bcgiswf3eP�q\�d�\�sw�;hj`os�\ 4<;%=�>@?BA�ePs bcWZ\��£hUgq`Bbcs � C��0 _5�] I �4� � É
bcWue{b4eUdw\±�ih¦f�eU�i�i¡�[Me�ºZgi[�eU�$gi`�bcWo\Ttogidw\�f�bcgihj`os�hU� +6�� C�� � ��I�eU`ot +6�� C�� � ��I�§?_ � � gqs�e¤�ih¦f�eU�D[�e{º¦gi[��o[
gq`�bwWo\¹[ �o�ibwgqs�f3eU�i\±dw\�sw�;hj`os�\UpZbwWo\�`�g´bcsXePswswh¢f�gqePbw\�t�swf�eU�i\�las��ueUf�\±�£hjgi`Bb � 6 gqs�eU�qs�hRe��ih¦f�eU�£[�e{º¦gi[��o[ gq`
bcWo\ swf�eU�q\mlas��ueUf�\ dw\�sw�;hj`osw\�4³§�VXWo\ dw\�f�gq�Zdwh¢f3eU��gis«bcd��o\hj`o�´¡�gi�y\�eUfnWks��uePbwg»eU���;hjgi`�b«WueUs4`ohM[�hUdw\TbcWueU`
hj`o\ �qh¢f3eU��[�e{º¦gi[Me�eU�qhU`orMs�f3eU�i\U§�ÍkeU½�gi`or�bwWogqs�eUsws��o[R�Zbcgihj`°gis�\ "��ogi�PeU�i\�`Bb¹bwh�eUs�sw�o[Rgi`or�bwWuePb�eM�;hjgq`Bb
f3eU`'`ohUb4�;\TePbXbcWZ\f�\�`Bbc\�d«hP�Ks�\��j\�dceU���j\�sws�\��is�hU�&tog'&D\�dw\�`Bb«swgi·�\�s4©�WogifnWks�\�\�[�s4dw\�eU�igqs|bcgifU§
VXW��os�p£[�eU½�gi`orMbwWo\ eU�£h8�U\³eUs�sw�o[R�Zbwgqhj`Zs�p1©#\ dw\�s|bcd�gqf�b¹hj�od�sw\��i�U\�s«bwh�\mº¦bwdceUf�bcgi`orMbwWo\�qh¢f3eU��[�e{º¦gi[�e

gq`�bcWZ\[ �o�´bcgiswf3eP�q\dw\�sw�;hj`osw\P§
_a`'�odweUf�bwgqf�\Upo©�\ �os�\T\�"��uePbwgqhj`µÏ|�U��Ð�eUs4e¤fnWueUdcePf�bc\�dwgi·3ePbwgqhU`khU��bcWo\T�ih¦f�eU�$\mº¦bwdw\�[Me¦§

4<;%=�>@?BA�C � I � 4<;%=�>@?BA C�� G +6 I
©�gibwW4+6 � � 2 +6�� C � � ��I��2 +6 � C � ���I�" $ Ï �j��Ð

ÅªÍ'_ x hU��eP`'gi[�eUrj\ThU��bcWo\T�ih¦f�eU�$\mº¦bwdw\�[Me�gqs�s�Woh8©�`°ePbXbwWo\T�£hUb�bchj[ �q\�� b4hU��¼&gqro§?�¦§

"$#"! #%$
/B=./0: ) 6*+)(�4 :<+.),6'& � / -0),6��H:�� �$-V:�+8),674,6*A � +����*4,=8+)(�4 :<+.),6
_ b?gqsy`ZhUb?eU`¤\�eUs�¡³bceUsw½bch¹�¢gisw�ueU�igi·�\XbcWo\X�ih¢f3eU�¦\�º¢bcd�\�[�e±gq[�eUrj\Xgi`RhjdwtZ\�dKbwh±gq[R�od�h��U\XbcWo\Xgi`Bbc\�d��odw\�bnePbwgqhU`
hU��bcWZ\¹hjdwgirjgi`ueU�;tuePbce�gq[�eUrU\U§?¼uhjd?bcWuePb#�o�od��£hjs�\UpZ©�\¹�od�hj�;hjsw\�bwh³\�º¢bwdceUf�b�swhU[�\±gi`Z� hjd�[�ePbcgihj`�� d�hj[�bcWo\
�qh¢f3eP�$\�º¢bcd�\�[�e¤gq[�eUrU\UpZbwh�s��o�;\�dwgi[R�£hUsw\Tgib�gq`BbchRs�hj[R\T]j�~dw\��Zdw\�s�\�`Bbne{bcgihj`/hP��bwWo\±hjd�gqrjgi`ueU�DtuePbne³gi[�eUrj\
Ï �Uhj�q�Z[�\hjdXs��od��7eUf�\ d�\�`otZ\�dwgi`or�Ð�hjd�bwhM�Zsw\Tgib�� hjd�e³�U\�sws�\���`o\�ba©�hjd�½�dw\�f�hj`os|bcdw�Zf�bcgihj`$§* L Ò 2 Ò � Ö � �,+B�Z�	� Ö �(�)( � � ��� p«©�\�ogi`ueUdwgi·�\¥bwWo\�qh¢f3eU��\�º¢bcd�\�[�e	gi[�eUrj\�B¡ÁeU�o�Z�i¡¢gi`or¬eÄWB¡¢s�bw\�dw\�swgis
bcWod�\�s�Wohj�itogq`ZropB©�gibwWM[�eU`��ueU�i�´¡³fnWohjs�\�`�bcWod�\�swWZhj�qtZs�§� ��������� pU©�\�bcWogi`¤bcWogis?dw\�sw�o�´bybchThj�ZbceUgi`ReTs�½U\��q\�bchj`¦l
�qgi½U\Mdw\��odw\�sw\�`BbcePbcgihj`¾hU��bcWo\R�j\�sws�\��is�§'VXWogq`Z`ogq`Zrkgis³eUfnWogi\��U\�t¾�B¡¯to\��q\�bcgi`or/bwWo\Ms�gq[R�o�i\��;hjgi`Bbcs�§�VXWo\�s�\
�£hUgq`Bbcs«eUd�\¹bcWo\Thj`o\�sX©�Wohjsw\dw\�[Rh��PeU��tZh¦\�s4`ZhUb4fnWueU`orj\±bwWo\±bchj�;hj�ihjrU¡�hP�&bwWo\Tgq[�eUrj\P§�Í/hjdw\Tto\�bneUgi�is«hU�
bcWo\¤s�½U\��q\�bchj`ogi·3e{bcgihj`¾eU�irjhjd�gibwWo[�f�eU`¥�;\³� hj�o`otgi` ��!XÍk�P�$�I§ VXWo\Rdw\�sw�o�´bcgi`or�sw½P\��i\�bchU`µgis±f�hj[R�;hjsw\�tGhU�
�ogi\�f�\�s�hU�Df��od|�j\�s�po\3ePfnW�hU�£bcWo\�[�d�\��od�\�s�\�`Bbcgi`or¤e�ogq\�f�\«hU�D�U\�sws�\��7§+* � � � � pBbcWZ\«s�½U\��i\�bwhj`�gis#s�gq[R�o�igi²o\�t��B¡
dw\�[�h8�¢gi`orRsw[�eU�i�D�ogi\�f�\�sXhU��f��od��U\�s�§�¼uhjd�e �£\�bwbc\�d#�¢gqs��ueU�igq·�ePbcgihj`$p¦bcWo\¹d�\�[�eUgi`ogi`or¤f��od|�j\�s�eUdw\«sw[Rh¦hPbcWo\�t

465 O7468



�����������	��
������������������� ��8

�oswgi`or¥eP`¾\�`o\�dwrU¡¯[Rgi`ogq[Rgi·3ePbwgqhU`¾gq`Zf��i�otogi`or¥tuePbcekePb�bneUfnWo[R\�`�b�§/VXWZ\�sw[Rh¢hUbcWZgq`ork[�\�bcWoh¢tµgis�tZ\�dwg´�j\�t
� dwhj[ � ��\��q�U���XeP`otÊtoh¦\�sw`�� bR[Rh¦tZgi� ¡GbcWo\��ih¢f3eU�igq·�ePbcgihj`ÊhU��bcWZ\�\�º¢bcd�\�[Rg´bcgi\�s�hU�4\3eUfnWÊ�igq`o\P§µVXWo\�d�\�s��o�ib
hj�ZbceUgq`Z\�t'gqs4eU`'gq[�eUrU\hP�&bwWo\±�j\�s�sw\��Ke{º¦\�s�§

��Ò � Ö � ���8� ���U��� Ö �(� VXWo\kf�\�`Bbc\�dw�igq`o\/gq[�eUrU\keU�iswhGf�hj`BbceUgq`Zs�gi`Z� hjdw[�ePbwgqhU`¬eU�;hj�ZbRbwWo\/s�gq·�\khU��bcWo\
�j\�swsw\��9p�©�WogifnWgqs¹�Zdwhj�;hjd�bwgqhU`ueU�&bwh�bcWZ\³swf�eU�q\Re{b¹©�WogifnWbwWo\¤f��Zdwdw\�`BbT�£hjgi`Bb±WueUs��£\�\�`¥\�º¢bwdceUf�bc\�tD§ VXWo\
dw\��»ePbwgqhU`µ�;\�ba©�\�\�`¾e��U\�sws�\��(swgi·�\�eU`otbcWo\Rswf�eU�i\�ePb±©�WogifnW¾g´bT©�eUsto\�bc\�f�bc\�tµ©�ePs rjg´�j\�`µgi`µ�uePdceUrjdweU�oW
�o§ �o§ �¢§�VXWo\¤�;hUbwbwhj[�d�gqrUW�bTgi[�eUrj\¤hU��¼Kgiro§ ��dw\��Zdw\�s�\�`Bbcs e�Í/_ x hP�(bwWo\¤f�\�`Bbc\�d��qgi`o\�s�hj�ZbceUgi`o\�t$p$©�WZ\�dw\
f�\�`�bwdceU���;hjgq`Bbws�eUd�\ f�hj�ihjdw\�t°eUf�f�hjd�togq`ZrMbchRbcWZ\ s�f3eU�i\³ePb4©�WogifnWkbcWZ\�¡�Wue3�j\ �£\�\�`°\mº¢bcdcePf�bc\�t$p;swg ºkf�hj�ihjdws
eUdw\T�os�\�t/dceU`orUgq`or¤� d�hj[ �o�i�o\±bch�dw\�t�� hjd�bcWo\Ts�g´º's�gq`orU�q\mlaswf�eU�i\ d�\�sw�;hj`os�\�s4swWoh8©�`/gq`/¼Kgiro§?�Z§
}?eUfnWM�ogi\�f�\�hU�D�U\�sws�\��£gqs�to\�s�f�dwgi�;\�t��B¡Me s�\�"��o\�`Zf�\¹hU�$�£hjgi`Bbcs � �JA "�p�\3eUfnW�hP�$bcWo\�[��£\�gq`Zr³eUs�swh¢f�gqePbc\�t©�gibwW,eU`H\�s|bcgi[�ePbc\�t dcePtogq�Zs �HAI§�¨G\¯dw\�f�hj`os|bcdw�Zf�b/\3eUfnW�sw\�rU[�\�`Bb�
 �JA  �JA 3 7 �Tgq`Zto\��;\�`otZ\�`Bbc�´¡j§ _ � bcWo\

hjd�bwWohjrjhU`ueU�o�od�hPz|\�f�bcgihj` ��hP��eT�£hjgi`Bb � hj`RbcWo\��igq`Z\ ��A ��A 3 7 gqs(gq`BbwhbwWo\«s�\�rj[R\�`�b(
 �JAI �JA 3 7 �IpB©�\«\�s�bcgi[�ePbc\
bcWo\¯dcePtogq�Zskgi` ��pTeU`ot�to\�to�Zf�\G� d�hj[ g´b/bwWo\¯gq`Bbc\�`oswg´ba¡�gq` � ©�g´bcW \ "��uePbcgihj` Ï7��Ðm§ VXWogis/©#e3¡jp±©#\
dw\�f�hj`os|bcd��of�b'eµrUdw\�¡Bl �q\��j\���gq[�eUrj\keU`ot¬©�\°�¢gqs��ueU�igq·�\¥\3eUs�gq�´¡¬eU�q��bcWZ\°dw\�f�hj`os|bcd��of�bw\�tÂ�j\�swsw\��qs�©�g´bcWÁeU`
gqs�hjsw�Zd��7eUf�\U§

� �7����� 2��,+B�Z�	� Ö �(� VXWZ\ �os��ueU��[R\3eP`os�hU�K�¢gisw�ueU�igi·�gi`orMbwWo\±�j\�s�sw\��&`o\�ba©#hUdw½�eUd�\±`ohUb4\ &£\�f�bcg´�j\U§
¸¹`�bwWo\±hj`o\±WueP`ot$p1Í/_ xys�f3eP`�[�gisw�i\3ePt'bwWo\±�oWB¡¢swgif�gqeU`os4�£\�f3eU�os�\¹bcWo\�¡�tohj`,� bXf�hj`BbneUgi`�gq`¦� hjdw[�ePbwgqhj`

eU�;hj�Zb±bcWZ\�d�\��qePbcg´�j\R�;hjswg´bcgihj`hU�(bcWo\³�U\�s�sw\��is�gi`¯to\��ZbwW$§�¸¹`o\¤f3eP`µeUtZt¯tZ\��ZbwW¦laf��o\�gi`or�bch�bcWo\�[ �o�Zbe
WogirjWkgi`Bbc\�`Zswg´ba¡'�U\�s�sw\����ih¦f�ePbc\�t/�;\�Wogi`otke��ih8©,gi`�bw\�`os�giba¡'�j\�sws�\���[Me3¡�s|bcgi�q��eU�o�;\3ePd�bch��£\Tgi`/� dwhU`�b�hP��g´b3p
hjd�Wogito\Tgib�§
¸¹`³bwWo\�hUbwWo\�d�WoeU`ot$pBeP`¤gqs�hjsw�od|�7eUf�\XhP�;bwWo\�gi`og´bcgqeU�Zgi[�eUrj\�f�eU`ReUf�f�hj�o`Bby� hjd�bcWo\#bwWo\ � ��

�T� ���T�  �	��� � �����

hU�ybcWZ\��j\�swsw\��qs�p��o�Zb¹g´b±f�hj`BbneUgi`os  � � �����T
 � ���&� � � �T������� eU�;hj�Zb�bwWo\³gi[�eUrj\ ©�WZgqfnWgis¹gq`Zsw� ��f�gi\�`Bb�§T¨Ág´bcW
e¤�qh8©HbcWod�\�swWZhj�qt'eU`�giswhjs��od��7ePf�\±f�hU`�bceUgi`osXbcWo\±s�[MeP�q�D�U\�s�sw\��is��Z�Zb�bcWZ\�¡�eUd�\¹Wogitoto\�`/�B¡�bwWo\¹�ogir¤�j\�s�sw\��qs�§
¨ÁgibwWkeRWogirjW�bcWod�\�s�Wohj�it$p1gib�f�hj`BbneUgi`os4hj`o�´¡�bcWo\±bwWogqfn½P\�s|b��j\�sws�\��is¹eUs�swWZh�©�`/gq`/¼Kgiro§(�¦§
_a`µ�£hUbwW¾f3ePsw\�s�p�Í/_ xªhUd giswhjs��od��7ePf�\UpybwWo\�s��o�£\�dwgi[R�£hjs�gibwgqhU`	hP��bcWo\�to\�bw\�f�bw\�t	]j� f�\�`Bbc\�dw�igq`Z\�sRf3eU`

Wo\��i��bcWo\�gq`Bbc\�dw�od�\�bcePbcgihj`�hU��bcWZ\¹dw\�eU�£�U\�sws�\���`o\�ba©#hjd�½1§#Í'hjdw\�h��U\�d�p1eU`�gqs�hjsw�Zd��7eUf�\±hU��bcWo\�dw\�f�hj`os|bcdw�Zf�bc\�t
�j\�swsw\��D`o\�ba©#hUdw½RWue3�j\4bcWo\«eUtZ�PeU`BbnePrj\�s?hU�$eU`�gi`og´bcgqeU�ugq[�eUrU\«giswhjs��od��7ePf�\�©�gibwWohj�Zb�Wue3�¢gq`or gibws�tZdce3©��ueUfn½�s�p
�£\�f3eU�Zsw\MeU�q���U\�s�sw\��is¤eUd�\Rdw\�f�hj`os|bcdw�Zf�bc\�tG©�g´bcW¯bcWo\RsceP[�\�f�\�`Bbc\�d��qgi`o\Mgq`Bbc\�`oswg´ba¡j§MVXW��os�p&gibf3eP`GWo\��q�bch
�o`oto\�dws|bneU`ot'bcWo\Td�\3eU�$�U\�sws�\���`o\�ba©�hjd�½;§

� !"�����������

¨µ\�Wue3�j\�bc\�s�bw\�tÄhj�od�eU�irjhjdwg´bcWZ[ hU`¾bc\�`Ägi[�eUrj\�s�Æ�ÇUÈ�3 Æ�ÇPÈ 3 Æ8ÇUÈkhU���PeUd|¡¢gq`or¥f�hj[R�o�i\�º¦giba¡U§_a`¾bcWo\
s�bw�otogi\�tgq[�eUrU\�s�p£sw[�eU�i���U\�s�sw\��isTWue3�j\¤eP`°�qh8©�\�d¹gi`Bbc\�`oswg´ba¡kbwWueU`°�ogirjrj\�d�hj`Z\�s�§�VXWogqs��q\�eUtos��Zs�bchM�osw\¤e
�ueUdweU[R\�bc\�d4¶s��qgirjWBbc�´¡'�qh8©�\�d4bcWueU`G�� hUd�bwWo\`ohjdw[�eU�igi·3ePbwgqhj`D§�}?[R�ogidwgif3eP�q�´¡jp1©#\� hj�o`ot'bcWue{b��¦§93 8¤rBe3�j\
rjh¢h¦t�dw\�sw�o�´bcs�§
VXWZ\¤�ueUdceP[�\�bc\�dws �&>KeP`ot ���R[ �os�bT�;\¤fnWohjs�\�`¯eUf�f�hjd�togq`Zr�bwh�bcWZ\¤dceUtogi�os±hU�ybwWo\³bcWZgq`o`Z\�s�beP`ot¥bcWo\

bcWogifn½U\�s�b?�j\�sws�\��is(gi`³bcWZ\#gi`ogibwg»eP�Zgi[MePrj\U§&VXWo\XeU�irjhjd�gibwWo[~©�eUsyd��o`�©�g´bcW¤\�gqrjWBbys�f3eU�i\�sydweU`orjgi`or�� d�hj[ �Z§�8�bch
�o§�VXWo\ybcgi[�\?�os�\�t� hjd�f�hj[R�o�¦bcgi`or4bwWo\?dw\�sw�;hj`osw\?hU�¢bcWZ\(\mº¢bcdw\�[�e�©#eUs 3X[Rgi`��Zbc\�s�©�g´bcW eU`TÅ��i�oWueBÎ�bnePbwgqhj`
8����Zp�������Í 1«·P§¤VXWo\�`DpKeP� bw\�d±[�eU`��ueU�&bcWod�\�swWZhj�qtZgq`or'� hjd¹�ogi`ueUd�gq·�ePbcgihj`$p�bwWo\¤sw½P\��i\�bchU`ogq·�ePbcgihj`µeU`otbcWo\
sw[Rh¢hUbcWogi`or hU�DbwWo\«f�\�`Bbc\�dw�igq`Z\�s#bceU½U\«e� \�©Âsw\�f�hj`otZs�§yVXWo\«dw\�s��o�´bcs#hU`�� hj�Zd(tZg(&£\�d�\�`Bb�gi[�eUrj\�s�eUd�\«s�Woh8©�`
gq`/¼Kgiro§X���ZpD�j�jp$���¢§
VXWZ\�� hj�i�qh8©�gi`or¤gq`Bbw\�dw\�s�bwgq`or��;hjgq`BbwsXeUdw\�\�[R�oWueUs�gq·�\�t 1([Rhjs�b�hU��bcWo\(z|�o`of�bwgqhU`�eUdw\¹tZ\�bc\�f�bw\�t�©�gibwWohj�Zb

eU`B¡°togiswf�hj`Bbcgi`��ogiba¡Up&bceU`orj\�`�b��j\�s�sw\��qs�eUdw\³tZ\�bc\�f�bw\�t¯sw\��oeUdcePbw\��´¡jp�swhU[�\³�U\�s�sw\��is ©�g´bcWs�[MeP�q��dweUtogi�osTeU`ot
�qh8© gq`Bbw\�`os�giba¡¥©�WogifnWGeUdw\¤tog-��f��o�´b±bch��¢gisw�ueP�qgi·�\�gq`¯Í'_ x?seUd�\³©#\��q�ytZ\�bc\�f�bw\�t$§ Å � \�© gq�i�q�Zs�bcdwePbcgihj`osThU�
OPORQTSVUJW�WHX



�8� ��� � �������T�����	�T

�T����T� ��������� ��� �

bcWo\�sw\/�odwhj�;\�d|bcgi\�sMeUdw\'to\�swgirj`uePbw\�t gi`ËbwWo\/gi[�eUrj\�sM�B¡ÄbcWZ\/�i\�b�bc\�d�s��ËÏI�U�o`of�bcgihj`1Ðmp�V Ï7V&eU`orU\�`of�¡oÐmp�}
Ï9}y`oWueP`of�\�[�\�`BbmÐ�p£eU`ot � Ï � h¦hj�uÐ�§

� � ����������������� 
�'� )U������%���� �%��
¨µ\Tgi`Bbcdwh¢to�of�\�t/e¤[�h¢to\��$hU�K]j�,�j\�s�sw\��qs4©�WogqfnWkeU�i�qh8©�s��os�bchRfnWoh¢hjs�\s�\��U\�dceP���oeUdceU[R\�bc\�d�s�hU��bcWo\T[��Z�´l
bcgiswf�eU�q\Mto\�bw\�f�bcgihj`$§�VXWo\MeUtZ�PeU`BbceUrj\�shU��bcWogis [Rh¢to\��y�oeUsw\�tµto\�bc\�f�bcgihj`¾gis�� � ��� bwh/�;\�b�bc\�d�o`otZ\�dws|bneU`Zt
bcWo\«�odw\mlas�\��i\�f�bwgqhU`�hU��f�\�`BbcdceP�£�;hjgi`�bws�eUf�f�hjd�togi`or�bchbcWo\ 1«\�swswgqeU`�[�ePbwdwg º�\�gqrU\�`B�PeU�q�Z\�s�p �	��������� bch²u`ot�e
rjh¢h¦t�`ohUdw[�eU�igq·�ePbcgihj`$pZeU`ot�bch¤½�`oh8©HbcWo\±\mºoePf�b�dw\��»e{bcgihj`��£\�ba©#\�\�`�bcWo\±s�f3eU�i\TePb�©�WogifnW�bcWo\±d�\�sw�;hj`os�\Tgqs
[�e{º¦gq[�eU�DeU`otMbwWo\�s�gq·�\¹hU�$bwWo\«�U\�s�sw\��yÏ7\�"��ue{bcgihj`¯Ï|���jÐwÐ�§&VXWo\±eU�irjhjd�gibwWo[�WueUs#eU�idw\3ePtZ¡�erjh¢h¦t��£\�Wue3�¢gqhjd
eU`ot°�Zdwhj[Rgiswgi`or�d�\�sw�Z�ibws�pD�Z�Zb¹s�hj[R\ �ih¦f�eU���odwhU�o�q\�[Rs¹h¦f�f��od�dwgi`or�e{b(z|�o`Zf�bcgihj`os«hjdXbneU`Zrj\�`Bb��U\�s�sw\��is±Wue3�j\
bchG�£\/s�bc�Ztogq\�t [Rhjdw\'bcWohUdwhj�orUWo�i¡U§H¼Kgq`oeU�q�´¡jp�©#\/�o�»eP`¬bchG�osw\/hj�od�[�\�bcWoh¢tË©�g´bcW¬hUbcWo\�d�eUf "��ogqs�gibwgqhU`
[Rh¦tueP�qg´bcgi\�s4sw�ofnWkeUs«ÍkeUrj`Z\�bcgif �4\�swhj`ueP`of�\Å�`orUgqhjrUdceU�oWB¡�hjd .#V gq[�eUrj\�s�p;eU`ot�bchR�os�\�eP�qs�h�bwWo\�U\�s�sw\��
gq`¦� hjdw[�ePbwgqhj`�bchRWo\��q�'gi`'bwWo\Tto\�bw\�f�bwgqhU`keU`Zt'bwWo\Tsw\�rU[�\�`BbnePbwgqhj`/hU�KeU`o\��Zd�¡¢sw[Rs�§

����L � Ö¢Õ 2 Ò ×P! Ò � Ò � �8�
VXWo\¤eU�¦bcWohjd�s�©#eU`Bb¹bch�ePfn½¢`Zh�©��i\�tZrj\³bcWo\�f�hj`Bbcd�gq�Z�Zbcgihj`os¹hP� �?�j\�s±V�dwhU�osws�\�bTeU`Zt¥�4v�rjgis�À(eUgi�q�qeU`Bb�� d�hj[
Ì}(Í°Î¦}�p'!#�ofPp?¼1dweU`of�\U§'VXWogqs ©#hjd�½¯©#eUs�� �Z`oto\�tÄgi`¾�uePd�b³�B¡¾Ì}(Í°Î¦} Ï9ÌT\�`o\�dweU�#}y�i\�f�bcdwgif�Í/\�togif3eU�
Î¢¡¢s�bw\�[¿}y�odwhj�;\8Ðm§yVXWo\�¡'eP�qs�h�©#eU`Bb�bch¤bcWueP`o½'�jeU`o\�b !#\�d|bchUb�� hjdXWo\�d��odw\�f�gihj�os4f�hjd�dw\�f�bcgihj`os�§

+ +��	�¥�����'� 


 #8% � +6�3/B6�� 4,=��*/� 2�)(� 4 : )'��+8- >@)�A9/B=�� +!:�(7- +6��-��*=84(� � / - :�+8),6
_ ��©#\«[Rh¦to\��qgi·�\4bcWo\4�j\�swsw\��D©�g´bcW�eTbchjd��os�p�bcWo\«�ogir�f�gidwf��q\��ueUdceP�q�i\��ubchbcWo\«�o�qeU`o\ . �~eP`ot�©�g´bcW�edceUtZgq�os
4 eU`Zt'bwWo\Tsw[�eU�i��f�gidwf��i\±©�gibwW°e¤dcePtogq�Zs4\ "��ueU�$bch �¢§
VXWZ\s)"��ueUdw\togis�bceU`of�\T� dwhU["e¤rjg´�j\�`/�£hUgq`Bb � C'�0U_5U]$I#bchRbcWo\Te{º¦gis«hP�&bwWo\±bchjd��os�gqs�rjg´�j\�`/�B¡�1

! 4 & = � < G _ < # < G ] <

to\�d�gi�U\�tk� d�hj[ bwWo\Tf�¡¢�igq`otZdwgif3eU��[Rh¦tZ\��7po©#\f3eU`�bceU½U\TbcWo\±� hj�i�ih�©�gi`or¤� �o`of�bcgihj`'hU�Kgi`Bbc\�`oswg´ba¡�1

E C��0U_;�]$IP� ` e f
C � �
	

g i j�k i
I i j � i

iml i
b

VXWZ\T²odws�b«eU`Zt/s�\�f�hU`otkto\�dwg´�PePbcg´�j\�s�eUd�\$1
� E
�D� � EL�

� <G
 4
! � < G _ < & Æ��

� < E
� � �P_ � EL� _

� <G
#% Æ� <G

 4
! � < G _ < & Æ�� < & 4

C�� < G _ < I��
i

),
� < E
�D� < � EL� <

���G
 4
! � < G _ < & Æ�� <

G E
� <G�� 4�_ <

C�� < G _ < I��
i
& Æ��

� < E
� ] < � E

���G C ] < & � <G I

465 O7468



�����������	��
������������������� ��3

� < E
�D� � ] � & EL�V]

���G
 4
! � < G _ < & Æ��

¼ud�hj[�bwWo\�f�gidwf��Z�»eUd�s�¡¢[R[R\�bwd�¡ËeUdwhU�o`ot¬¸±·'e{º¦gis�©�\'f3eU`	fnWoh¢hjsw\ _ � � eU`ot � � � p(bwWo\�`	bcWo\
1«\�swswgqeU`/f3eU`'�£\T\mºZ�Zdw\�s�sw\�t¥eUs21

� � E C��0U_;�]$I
���G � G

©�Wo\�d�\

� G �
#$
%
C 4 & � I <(& � <G � & ]"C 4 & � I
� / � f 1 5 � ib1 �& ] C�4 & � I � ] <�& � <G

)+*
,

VXWZ\tZ\�bc\�dw[Rgi`ueU`Bb�hP� � G & �*E � gqs 1
� e � �  C 4 & � I&� <G

� & � � - � C 4 & � I < & � <G & � � � ] < & � <G & � � & ] < C�4 & � I < 7
�  C 4 & � I&� <G

� & � � - � < & � � C�4 & � I < G ] < & ÇS� <G � G � �G & � <G � C�4 & � I < G ] < � 7
� � C�4 & � I8� <G

� & � � - � & � C 4 & � I < G ] < & � <G � 7 - �:G � <G 7
eP`ot�bcWo\T\�girj\�`��PeU�i�o\�s�hU� � G�eUd�\$1

� É � C 4 & � I&� <G
� � < � C 4 & � I < G ] <�& � <G � 7 � & � <G

+6 É � C � 3Æ� � I +60< � C�� & 43 � �]$I +6&7 � CF]  � �4 & � I

eP`ot�bcWo\T\�girj\�`��PeU�i�o\�s�hU� ��1

� É � & E
� <G ! � & 4

� #� < � & E
� <G � Æ & ! ` ��"G # < �

� 7 � & E
� <G


 #�� � +6�3/B6�� 4,=��*/� 2�)(� 4D- � =8+86*A ��+8-�4,= >@)�A*/B= � +;:<( /B=8=&+ 	$:�+.-04,= � / -V:�+.) 6
VXWo\X\��i�igq�Zbwgqf�eU�Zs�\�f�bcgihj`Rgqs�tZ\�²u`o\�tR��¡ hj`o\#s�bneP`otueUd�t¤to\��¢gqePbcgihj`ReU�ihj`or�bwWo\�º³e{º¦gqs 1 � 1 eP`ot¤hj`o\�s|bneU`ZtueUdwtto\��¢gqePbcgihj`keU�qhU`or¤bcWo\±¡�e{º¦gis21,� 4 §yVXWo\ [Rh¢to\���gisXbcWo\�`/tZ\�²u`o\�tk�B¡�1

E C'�0U_5U]$I�� ` e f
�
i
� C gl g I i 3 � kl k�� i	�

OPORQTSVUJW�WHX



�8� ��� � �������T�����	�T

�T����T� ��������� ��� �

VXWZ\514\�s�swgqeU`k[�ePbwdwg º�f3eU`'�;\\mº¦�odw\�swsw\�t¥eUs

� � E C��0U_;�]$I
� <1 � <

4
� G

©�Wo\�d�\
� G �

#$
%
� <
4 C	� < & Æ	I � 1 � 4 ��
 �� 1 � 4 ��
 � <1 C
 < & Æ�I �

� � �
)+*
, �

#$
%�� � �� O �
� � �

)+*
,

©�gibwW�� � 1�
g
eU`ot�
 � 4� k

§
VXWZ\tZ\�bc\�dw[Rgi`ueU`Bb�hP� � G & �*E � gqs

� e � � & � - � < & � C � G O5IKG � O & � < 7
� & � - � < & � � � <

4 � < G � <1 
 < & � <1 & � <
4 � G � <1 � <

4 � Æ & � < & 
 < � 7
� \�b � C � IP� � <(& � C � G � IKG � � & O < p

bcWo\Tto\�bc\�dw[Rgq`oeU`Bb�hU�"� gis
� � C � G O5I < & �*C � O & � < IP� C � & O5I < G � � < � � g´� � 1 ��1� 4

� 7 � Æ
Ç C � G O & ! � I � � < � Æ

Ç C � G O4G ! � I

VXWZ\X\�º¦�odw\�sws�gqhj`�hU�ubwWo\X\�girj\�`B�PeU�i�o\�s?gis 7< C � G OP2 = C � G O�I < G��*C � < & � O5I I�©�Wo\�d�\ � <�& � O �
� <1 � <

4 - C 1� g
I < G C 4� k

I < & Æ 7 §Á¨G\kf�eU`¬bwWo\�` tZgqs|bcgi`orj�ogiswW bwWodw\�\kf3ePsw\�s�to\��;\�`otZgq`orÄhU`ËbcWZ\k�;hjswg´bcgihj` hU�� C��0 _"I 1� ��� C 1�
g
I < G C 4� k

I <'& Æ ��� Í gis � �V����� � bwWo\T\��i�qgi�os�\Up � ��� 0O ��� p � 7 ���  � < ����  �� C 1�
g
I < G C 4� k

I <'& Æ�� � Í gis ��� bwWo\T\��i�qgi�osw\Pp � G O ��� p � 7 ���  � < � �� '�� C 1�
g
I < G C 4� k

I <'& Æ � � Í gis ��� � ����� � bwWo\T\��i�qgi�os�\Up ! � � � G O�p � 7 ���  � < � �
¨µ\�f3eP`µeU�iswh/s�bw�otZ¡¥bcWZ\M\�gqrj\�`B�UeP�q�o\�s³eU�ihj`or�bwWo\��ÄeU`ot _¥e{º¦gqs�§�_a`G�£hUbwWGf�eUsw\�s�p � � � eP`ot � G gqs
togqeUrjhj`ueP�$swh +6&7 � C|Æ� �  � I#eP`ot +6K< � C � 3Æ� � I#eU`ot 1
( � ( �9� � 7 � &  �

ig
� < � &  �

ik ! Æ & 4 i� ik #Ó � ( �9� � 7 � &  �
ig � Æ & 1 i� ig � � < � &  �

ik

+6 A:� )*+ � A & O

� �
, -/ � )*+ ��"A & ��

, -/ � hjd10=� � Æ�mÇJ" $

465 O7468



�����������	��
������������������� �8�


 #,� � � 	���/����+.),6 )32 :�($/ >@4 �$+&>@4,= � -�4 =./1A*/ 	 /B6$A�+86��D),6��

¨µ\�©#eU`Bb�bwh to\�bc\�f�b#bwWo\4e{º¦gqs(hU�£bcWo\��j\�swsw\��£©�WogifnW�gis(to\�²u`Z\�t��B¡:�R� _@� � §KVXWo\«d�\�s��£hj`Zsw\¹e{b#eT�;hjgq`Bb� C �  � �]$I�gis�rjgi�U\�`/��¡�1
4 CFEHGQ � I�� Æ

Çdc ! � � �$# � % & C E � C��0U_; � IHC�� I�$ + C
©�WogifnW�f�hjd�dw\�sw�;hj`otos?bch±bcWZ\4[R\�eU`�hU�;bcWZ\��U\�f�bchjd(�odwh¢to�of�b(hU�£bwWo\�rjdcePtogq\�`Bb�©�g´bcWRbcWo\��o`Zgib(dcePtog»eP�o�j\�f�bchjd
eU�ihj`or¤bcWo\±f�gqd�f��i\ hP�&f�\�`Bbc\�d¹ÍµÏ �Zp��Zp ·8Ð�eU`ot�hU�&dcePtogq�Zs ! �P� �K§?VXWo\TrjdweUtogi\�`Bb4eU`ot�bwWo\T`ohjdw[�eU�£�j\�f�bchjd
+ Wue3�j\TbcWo\±� hj�i�qh8©�gi`or�\�º¦�odw\�sws�gqhj`Zs21

E � C��0 _5 � I � � C��0U_; � I & Æ
� G ��G

 �
_ �

+ � Æ
! � < G _ <

 �
_ � ©�g´bcWR� < G _ < ���

bcWo\�`

C E � C��0U_; � I�C � I�$ + C � ` ! �
Ç�c C+�KG,��G�I < e f

&
i
- & j

& b/.

VXWogis�qeUs|bT\�º¦�odw\�sws�gqhj`GgqsT`oh��ihj`orU\�dTe�� �o`of�bcgihj`hU�#ÍGp$bcWo\�`¥bcWo\¤[R\3eP`GhU�?bwWogqs±\mº¦�odw\�swswgihj`µeU�qhU`or�bcWo\
f�gidwf��q\gqs�s|bcdcePgqrjWBb�� hjd�©#eUdwtD§

4 � ` ! �
Çdc C+�KG,��G�I < e f

&
i
- & j

& b/.

VXWo\`ohjdw[�eU�igi·�\�t'dw\�sw�;hj`os�\�4
"
gis�to\�²o`o\�t/��¡ 4

"
� `�� �10 < 4 eU`Zt/g´bcs��ueUd|bcgqeU�$to\�dwg´�PePbcg´�j\hj`�b�gqs 1

�*4
"� � � ` �  � �

i�Sc C � G ��G�I � e f
&

i
- & j

& b/.��

©�g´bcW � � C ¶ & '$I � < G C9Ç{¶ & ' I ��G �KG C Æ GÄ¶ I � <G $
¨G\eUdw\±�ih¢hj½�gq`orR� hjd�bwWo\±�UeP�q�o\ThU�&¶k©�WogifnWkrUgi�U\�s¹e¤[�e{º¦gi[��o["� hjd�bwWo\T� �o`of�bwgqhU` 4

"
C � IXePb��=�4��G8§

VXW��os4©�\T©�eU`Bb�� ���
� ? bchRWue3�U\�e¤�;hjswg´bcg´�j\dwh¢hUbX©�WogifnWkf�hjdwd�\�sw�;hj`otZs�bwh�e¤[�e{º¦gi[��o[�§

VXWZ\¹to\�bw\�d�[�gi`ueU`BbXhP��bcWogis�sw\�f�hj`Zt�hjdwto\�d#�;hj�´¡¦`Zhj[Rg»eU�£hU�$b±Ï7g´��¶ �� 'BÐ?gqs3� <G N CIÇ¢Æ & �P¶ Im§�_ ��©�\�©�eP`�b
bcWo\±� �o`Zf�bcgihj` 4

"
C+� I#bchRWue3�j\ e¤[Me�ºZgi[��Z[®� hUd � ��
 � �G	� 
 pZbcWo\Tto\�bc\�dw[Rgq`oeU`Bb�[ �os�b«�£\T�;hjswg´bcg´�j\ eU`ot

©#\�[��os|b¤Wue3�j\ ��
 ¶ 
 < 7
� §¥Í'hjdw\�h��U\�d�pygi�X¶ � '¦pKbcWo\�` � � � eP`ot¾bcWo\�� �o`of�bcgihj` 4

"
C � IWoeUs�`oh

[�e{º¦gq[ �o["� hjd � � 
 � �G�� 
 pos�h �
 ¶ � '¦§yVXWogqs4�i\3eUtosXbwhRbwWo\T`o\�f�\�s�sceUd|¡/f�hj`otog´bcgihj`�¶ � '¦§
VXWZ\Xswgirj`RhU��� ���

� ? gqs�bwWo\�`RbcWZ\XsceU[R\�eUs
� � C ¶ & '$IHC+� & � 7 I�C � & � < I�pj©�g´bcW � 7 � < � f É 3 	 < 7 f �

�
< / É f � 5 ��G � �

eU`ot � < � < � f É f 	 < 7 f �
�

< / É f � 5 ��G � � §�VXWo\ [�e{º¦gq[ �o[®dw\�s��£hU`osw\ gqs4dw\�eUfnWo\�t/� hjd�� ;"� 1 � � 7 � 2PC ¶ I ��G4©�gibwW
¶ ��
 �  ' 
¦eU`ot 2%C ¶ I�� < � f É 3 	 < 7 f �

�
< / É f � 5 §

OPORQTSVUJW�WHX



��� ��� � �������T�����	�T

�T����T� ��������� ��� �

¼Kgirj�odw\³� 1 ¼ud�hj[®�q\�� b¹bch�d�gqrjWBbTeP`ot°bchj�/bch��;hUbwbwhj[�p�Í/_ xys±hU�?bcWZ\³dw\�sw�;hj`osw\�s±hj�ZbceUgq`Z\�t¥� hjd¹��s�f3eU�i\�s
dceU`Zrjgq`Zr�� d�hj[��j§��³bch�]Z§�8 1�B�j§��Zp$�U§ �U�¦p$�j§ �$8¦p1�¦§i���¦pu�¦§93U�¦pu]Z§�8 �B§

465 O7468



�����������	��
������������������� �¦�

¼Kgirj�odw\�� 1 ¼udwhj[ �i\�� bRbchdwgirjWBb�eU`otÄbwhj�Äbch�£hPbwbchU['p#Í/_ xysRhU�4bcWo\�gi`og´bcgqeU�Xgq[�eUrU\Up?bcWo\�[�e{º¦gi[��o[
dw\�sw�;hj`osw\MeUf�dwhjs�s±swf3eP�q\�s�p�bcWo\¤\mº¦bwdw\�[Me�\�º¢bwdceUf�bc\�t� dwhU[ÃbcWZ\¤[Me�ºZgi[��Z[ dw\�s��£hU`osw\Pp&eP`ot¥bcWo\¤f�\�`Bbc\�d hU�
bcWo\³�U\�s�sw\��isTf�hj�ihjd�\�t°©�g´bcWf�hj�it¥f�hU�qhjd�s�� hjd4�j\�s�sw\��qsto\�bw\�f�bc\�t¯ePb��qh8© swf�eU�q\³eU`ot¥WohUb¹f�hj�ihjdws«� hjd«�U\�sws�\��is
to\�bw\�f�bc\�tkePb4WogirjW�swf3eP�q\P§

OPORQTSVUJW�WHX



�j� ��� � �������T�����	�T

�T����T� ��������� ��� �

¼Kgirj�odw\µ��� 1 �(Ò ) ��� bwhj� bchµ�£hUb�bchj[�p«Íke{º¦gi[��o[ _a`�bw\�`os�giba¡Âx?d�hPz|\�f�bcgihj`ÂhU�TbcWZ\°gq`Zgibwg»eU�«gq[�eUrU\Up�bcWo\
to\�bw\�f�bc\�t	f�\�`Bbc\�d��qgi`o\�sMs��o�£\�dwgi[R�£hjs�\�t	hj`	eÍke{º¦gi[��o[ _a`Bbw\�`os�giba¡Êxyd�hPz|\�f�bcgihj`Ë�Zswgi`or¯e°tog(&£\�d�\�`BbRf�hU�´l
hjdw[�eU�Dp�bwWo\Rto\�bw\�f�bc\�tGf�\�`�bw\�d��qgi`o\�sf�hU[��ogi`o\�t¯©�gibwWµeP`Ggiswhjs��od��7ePf�\R�oswgi`or�bcdweU`osw�oeUdw\�`of�¡U§ � ��!�/£��� bchj�
bch/�£hUb�bchj[�p�ba©#h°giswhUsw�od|�7eUf�\�s³hU��bwWo\�gi`og´bcgqeU�?gq[�eUrj\�©�gibwW¾tog'&D\�dw\�`�b bcWod�\�s�Wohj�itos¤eU`ot¾eU`µgiswhjs��od��7ePf�\�hU�
bcWo\Td�\�f�hU`os�bwdw�of�bc\�tkgq[�eUrj\P§

465 O7468



�����������	��
������������������� �U]

¼Kgirj�odw\µ�j��1 �(Ò ) ��� bwhj� bchµ�£hUb�bchj[�p«Íke{º¦gi[��o[ _a`�bw\�`os�giba¡Âx?d�hPz|\�f�bcgihj`ÂhU�TbcWZ\°gq`Zgibwg»eU�«gq[�eUrU\Up�bcWo\
to\�bw\�f�bc\�t	f�\�`Bbc\�d��qgi`o\�sMs��o�£\�dwgi[R�£hjs�\�t	hj`	eÍke{º¦gi[��o[ _a`Bbw\�`os�giba¡Êxyd�hPz|\�f�bcgihj`Ë�Zswgi`or¯e°tog(&£\�d�\�`BbRf�hU�´l
hjdw[�eU�Dp�bwWo\Rto\�bw\�f�bc\�tGf�\�`�bw\�d��qgi`o\�sf�hU[��ogi`o\�t¯©�gibwWµeP`Ggiswhjs��od��7ePf�\R�oswgi`or�bcdweU`osw�oeUdw\�`of�¡U§ � ��!�/£��� bchj�
bch/�£hUb�bchj[�p�ba©#h°giswhUsw�od|�7eUf�\�s³hU��bwWo\�gi`og´bcgqeU�?gq[�eUrj\�©�gibwW¾tog'&D\�dw\�`�b bcWod�\�s�Wohj�itos¤eU`ot¾eU`µgiswhjs��od��7ePf�\�hU�
bcWo\Td�\�f�hU`os�bwdw�of�bc\�tkgq[�eUrj\P§

OPORQTSVUJW�WHX



�P� ��� � �������T�����	�T

�T����T� ��������� ��� �

¼Kgirj�odw\µ��� 1 �(Ò ) ��� bwhj� bchµ�£hUb�bchj[�p«Íke{º¦gi[��o[ _a`�bw\�`os�giba¡Âx?d�hPz|\�f�bcgihj`ÂhU�TbcWZ\°gq`Zgibwg»eU�«gq[�eUrU\Up�bcWo\
to\�bw\�f�bc\�t	f�\�`Bbc\�d��qgi`o\�sMs��o�£\�dwgi[R�£hjs�\�t	hj`	eÍke{º¦gi[��o[ _a`Bbw\�`os�giba¡Êxyd�hPz|\�f�bcgihj`Ë�Zswgi`or¯e°tog(&£\�d�\�`BbRf�hU�´l
hjdw[�eU�Dp�bwWo\Rto\�bw\�f�bc\�tGf�\�`�bw\�d��qgi`o\�sf�hU[��ogi`o\�t¯©�gibwWµeP`Ggiswhjs��od��7ePf�\R�oswgi`or�bcdweU`osw�oeUdw\�`of�¡U§ � ��!�/£��� bchj�
bch/�£hUb�bchj[�p�ba©#h°giswhUsw�od|�7eUf�\�s³hU��bwWo\�gi`og´bcgqeU�?gq[�eUrj\�©�gibwW¾tog'&D\�dw\�`�b bcWod�\�s�Wohj�itos¤eU`ot¾eU`µgiswhjs��od��7ePf�\�hU�
bcWo\Td�\�f�hU`os�bwdw�of�bc\�tkgq[�eUrj\P§

465 O7468



�����������	��
������������������� � 8

!"�X)P�X%������#���

��!�Ík�U�$� ÌR§ !#\�d�bwdceU`ot eU`ot ÌR§«ÍkeP�»eU`ZtueUgi`$§ Å `o\�© fnWoeUdceUf�bc\�dwgi·3ePbwgqhj`�hU��bwWodw\�\�l togq[R\�`oswgihj`ueU�
swgi[��Z�q\�£hUgq`Bbcs�§�� �T� � � � ���,�����&� � � ���������P������� � � p���8oÏ9�jÐ 1i�8�j���;��3 8¦pZ¼u\��od��ueUd�¡k�8�j�U�Z§

� .�eP`u�j�%� �Z§,.�eP`o`B¡j§�Å f�hj[R�o�¦bnePbwgqhj`oeU�KeP�o�odwhjeUfnWkbchM\�torU\�to\�bc\�f�bcgihj`$§	��
�
�
 *�� �T�V� ��� � �T� � � � �
� ���T
 ����� � �T��� �&� ��� � � � � � ����
 
B� � ��� ��� pZx£Å¹Í/_Il � 1 �$3U���¦�j�j�Zp��«h8�j\�[��;\�d �8�j�j�Z§

� �«\��q�U�$� 1 §£��\��igq`Zrj\�b�bc\U§±_a`Bbwdwgi`oswgif¤s�bceU�ogi�qgi·�\�dws±hU�?�o�qeU`uePd�f��Zd��j\�s�§±_a` � � � 
 � � �� � �T�� �����&� � ��� ���
���� � �  � � � � � � ��������� 
 � ��� ����� p1Î¢bwh¦fn½�WohU�q[�p;Î¢©�\�to\�`$pD�U�o`o\R�8�j�U�Z§

� ¼K}(x(Ík� 8 � ��§�Î£§$¼1d�gibwswfnW$p$��§�}y�£\�dw�´¡jp�Î£§$ÍG§�xygi·�\�d�p�eU`ot¯ÍG§��Z§�Í/f�Å��o�ig(&£\U§³Î¦gi[��o�qePbc\�tf�hjd�\�sTeU`ot
bcWo\�gqdXeP�o�o�igqf�ePbcgihj`�gi`�[R\�togif3eU�Dgq[�eUrjgi`oro§�� ���&� � � �T������� � � �	��������� ��� � � � � �T��� �T
 � � � � � ��� p
]j�$8��¦]U�j�ZpD�3�j�$8¦§

� ¼&gqtu� 3 � Í��Ud�bce¾¼KgitodwgifnW$§ª¼uhj�i�qh8©�gi`or¾� \3ePbw�odw\¥�igi`o\�s�eUf�dwhjs�s�swf�eU�q\P§=_a` � � �T
 ��� �  � ��� * � ��� � � � �
 � �  � � � � �P� ������� pZ�ueUrj\�s���L���;��8¢�jpuÎ¦�Zdwgi`orj\�d l À?\�dw�qeUrop  4bwdw\�fnW�b�p£�U�o�i¡°�8�j�$3¦§

� ¼'� Í/x(� 3 � �Z§ ��§�¼1�Zdws�b�p��T§ Î£§"�±\��i�i\�d�p¹�Z§ }X§�Í'gq�i�q\�d�p�eU`otHÎ£§ ÍG§Xxygi·�\�d�§ _a[�eUrj\¥�ih¢f�g¹ePdw\¥dwgitorj\�s�gq`
rj\�hj[R\�bcdwgif#s��ueUf�\�s�§¦_a` ( � � ��� � � ��� � �� ����� ��� � � �T
 ��� �  � ��� * � ��� � �� �� � �  � � � � � � ������� p
 4bcd�\�fnWBb3p£�U�o�´¡¥�8�U�$3¦§

� ¼Kx(}?�j� � �Z§ ��§$¼1�Zdws�b�p�Î£§ ÍG§�xygi·�\�d�p�eU`ot��§$}?�;\�d��i¡U§³Í/eUdwfnWogi`or�f�hUdw\�s 1±e�[R\�bwWoh¦t¥� hjd«\�º¢bcdweUf�bwgq`Zr
f�hjd�\�s«� d�hj[¿]Ut°[R\�tZgqf�eU�Kgi[�eUrj\�s�§�_a`�� � �	�� "! � �$# ��� �� ��� �&�T� �% � ��� � �2��� � ��&,��� � � �' 
� � � � � � ���T
( pZ�ueUrj\�s�8�P�)�;�8]��ZpD�8�U�j�Z§

� ¼Kx�Í/}(�P�$� ��§ Î;§�¼udwg´bcswfnWDp�Î£§�ÍG§$x?gi·�\�d�p !�§�Î£§�Í/hUdwsw\Pp���§ 1 §�}y�;\�dw�´¡jp�eU`Zt¥Å�§ � gi�$§VXWo\¤[��o�´bcgiswf�eU�i\
[�\�togqeU�oe{º¦gis?eU`ot¤g´bcsyeP�o�o�igqf�ePbcgihj`os�gi`¤gi[MePrj\�dw\�rjgis�bcdwePbcgihj`$§*� �T����� � �+�,�����&� � � �������,�P������� � � p
��8oÏ�8UÐ 1 �j� 8��¢�$8j�¦p;�8�j�U�o§

����Ì Î¦�¹�$8 � V±§ ÍG§ �4hj�i�q\�d�pTÌ¤§�Ì±\�dwgirop¹ÌR§4Î¦·�v�½P\��´¡jpTeU`ot���§���\�bwba©�gi�q\�d�§"Í/�o�´bcgiswf3eP�q\¯to\�bw\�f�bcgihj` hU�
f��od|�¦gi�igq`o\�eUd�s|bcd��of�bw�odw\�s�gi`Ä�U� eU`ot¾]U� gi[MePrj\RtuePbne¦§�_a`µ_ }?}?}Xp&\�togibwhjd�p�� � � � � ���T� �������T

 �����&� � ��� ���5���� ���S � ��� � � � ��������� � � ��� �'-.� pZ�uePrj\�s4�j�U���¦�j�j�Zp£�8�j�$8¢§

���Í/Å�À±�U�je%� �R§ �±dwgiswswgqeU`$puÌ ÍkeU�qeU`otoeUgq`Dp � §ZÅ�¡jeUfnWo\Pp£�T§¦À(ePgq�i�»eP`�b�pueU`ot �³§ZV�dwhj�os�sw\�b3§(Í/h¢to\�� la�oeUsw\�t
[��o�´bcgiswf�eU�q\to\�bc\�f�bcgihj`khP��]Ut��U\�sws�\��is�§�_a`  � � � p��3�j�j�Z§

���Í/Å�À±�U�U� � �R§ �±dwgiswswgqeU`$puÌ ÍkeU�qeU`otoeUgq`Dp � §ZÅ�¡jeUfnWo\Pp£�T§¦À(ePgq�i�»eP`�b�pueU`ot �³§ZV�dwhj�os�sw\�b3§(Í/h¢to\�� la�oeUsw\�t
[��o�´bcgiswf�eU�q\to\�bc\�f�bcgihj`khP��]Ut��U\�sws�\��is�§�_a` !/& � � p��8�j�U�Z§y}Kº¢bc\�`Zto\�tk�U\�d�swgihj`$§

� � .��$3)� ¨=§ }X§ � hjdw\�`osw\�`ÄeU`ot 1 § }�§ .#�igq`o\P§'ÍkeUd�fnWogq`Zr°f��o�;\�s 1³Å�WogqrUWµdw\�swhj�i�Zbwgqhj`¾]{l � sw�od|�7eUf�\
f�hj`os|bcd��of�bwgqhj`/eU�irjhjd�gibwWo[�§  � �  � � � �,0"� �  � ����� pu�¦��Ï7�BÐ 1i�8�j]��;�3�j�Zp;�8�j�$3¦§

� � ."!�¼K�$3 � .�§ � hjdw\�`o·Up?_n§ l .�§ .�eUd�sw\�`$p�V±§ ÍG§�!��o·��orZp .�§y¼1eUs�sw`uePfnW�b�p#eP`ot	�Z§K¨G\�\�s�\U§ÊÍ'�o�ibwg´l swf�eU�q\
�qgi`o\ks�\�rj[R\�`�bcePbcgihj`Â©�g´bcWÂeU�¦bchj[�ePbwgqf/\�s�bwgq[�ePbwgqhU`ÂhU�±©�gqt¦bcW$p�f�hU`�bwdceUs|b�eU`otËbneU`orU\�`BbcgqeU�
togqd�\�f�bcgihj`¥gq`¯�{teU`ot]Ut¥[R\�tZgqf�eU��gi[MePrj\�s�§_a`  �*� � � ��� �1�" � � � �32 pD�uePrj\�s�¦�3]��Z�j�j�¢p
ÌTd�\�`ohj�Z�q\PpZ¼udceP`of�\PpoÍkePdwfnW°�8�U�$3¦§ � \�f�bc�od�\¹`ohUbw\�s(gq`!.#hj[R�o�Zbc\�dXÎ¦f�gq\�`of�\������$8¦p¦Î¦�Zdwgi`orj\�d
À?\�dw�qeUro§

� � gi`u�U�$� V±§ � gi`oto\��£\�dwro§ � � �T
 ��� �  � ��� * � ��� � � � �4 � �  � � � � � � ������� § �±�i�B©#\�d�ÅXf3ePto\�[Rgif�xy�o�¦l
�qgiswWo\�dws�p£�«hjdwtod�\�fnWBb3p �4\�bcWZ\�dw�qeU`otZs�p��8�j�U�Z§

OPORQTSVUJW�WHX



�U� ��� � �������T�����	�T

�T����T� ��������� ��� �

� � gi`u�j�%� V±§ � gq`otZ\��;\�dwrZ§B}ytorj\yto\�bc\�f�bcgihj` eU`otTdwgitorj\?to\�bc\�f�bcgihj`T©�gibwW eP�Zbchj[�ePbwgqfys�f3eU�i\?sw\��q\�f�bcgihj`$§B_a`
��
�
�
  � �  * � �	�� � �����  ���� � �  � � � � � � ������� �T��� � �T����� � ���,�����&� � � � ����� p¦�ueUrj\T�B� 8¦p
ÎZeU`'¼udceU`of�gqs�f�hop;�U�Z`o\M�3�j�j�Z§

� x&e3¡Z�U�%� }ybwgq\�`o`o\HxKe3¡UhUb3§ �,�������V��� � � ��������� � ���	� � 

�T� � � � � ���T� � ���V������� � ��
 
 � ��� � � � � � � ���  � �
� �$�$���V� �T§Áx?WD§ ��§(togisws�\�d�bcePbcgihj`$p�}yf�hj�q\ ��ePbwgqhU`ueU�i\°Î¦�Z�£v�dwgi\��od�\°to\�sMVXv��iv�f�hj[R[��o`ogif3e�l
bcgihj`$p$�8�U�j�Z§

� x?}?¼yÍk�U�%� Î£§ Í¯§Bxygq·�\�d�p�� §B}y�£\�dw�´¡jp¢��§B¼udwg´bcs�fnW$p¢eU`ot !�§ Î£§�Í'hjdws�\U§ 7Dh¦hU[¤l gq`B�PeUd�g»eU`Bb��¢giswgihj`RhU�1²urj�odweU�
swWueU�;\$1RVXWo\�[Me{bcWo\�[Me{bcgif�s³hU��f�hjd�\�s�§  � �  � � � � � � �������0�T��� � � � � ���%��� � � ��� �T���T� ��� p
�j�uÏ|�8Ð 1�8 8��V3¦�Upo�jeU`��uePd�¡¥�8�U�j�Z§

� Î �«Å(�T�$3)� �¤§¦ÎZePbwhopoÎ;§ �«eU½{e{z|gi[Me¦pV1§¦Å�bwsw�o[Rg7pZV±§ �«hj�i�q\�d�poÌR§¢Ì±\�d�gqropZÎ£§ �(hjswWZgqtue¦pZeU`Zt��§ �±gi½¢gi`ogis�§
]UtT[��o�´bcg las�f3eU�i\��igi`o\y²u�ibw\�d$� hjd�s�\�rj[R\�`�bcePbcgihj`�eU`ot±�¢gqs��ueU�igq·�ePbcgihj`�hP�Zf��od��¢gi�qgi`o\3ePd�s|bcd��of�bw�odw\�s
gq`�[R\�tZgqf�eU�$gi[MePrj\�s�§�_a`  � � � � ��� ���	 � � � �32 p¦�ueUrj\�s��¦�8]��¦�j�j�¦pZÍkeUd�fnW¯�3�j�$3¦§ � \�f�bw�odw\
�«hUbw\�s�gq` .#hj[R�o�¦bc\�d�Î¦f�gq\�`of�\������$8¢p1Î¦�od�gq`orU\�dXÀ?\�d��»eUrZ§

� V4ÌT�j]%� �Z§ x�§4VXWZgqd�gqhj` eU`otHÅ�§«Ì±hj�odwtZhj`$§ * � � � � � ��� � ��� 
B� � ��� �T
 � � � � � � ����� �	� � ��� � 
B�F���T���
 � �	� � �� V�\�fnWo`ogif3eP�&��\��;hjd|b��4��ln�8�j�¦��ln�jp�_ �«�4_aÅ p;Î¦hj�oWogqe{l Å�`Bbcgi�£hU�qgis�p��8�j�U]Z§

465 O7468



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


