
HAL Id: hal-00125977
https://hal.science/hal-00125977

Submitted on 23 Jan 2007

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

La première valeur propre de l’opérateur de Dirac sur
les variétés kählériennes compactes

Andrei Moroianu

To cite this version:
Andrei Moroianu. La première valeur propre de l’opérateur de Dirac sur les variétés kählériennes
compactes. Communications in Mathematical Physics, 1995, 169, pp.373-384. �10.1007/BF02099477�.
�hal-00125977�

https://hal.science/hal-00125977
https://hal.archives-ouvertes.fr


��� �����	� 
��	��� �	�������� ����������� ���
����������������	��� ��� ��
���� ����� � ���!�	�"��
��	�����

#$�"%&� �	��
���'&'&���(�)�*� ����+�����
,.-0/�132547698:138:4<;=-?>

@ ACBEDGFIHKJ9L9MNDGOPH�B
QIR�SUTWVWXZY\[^]`_badcfehgiajclk5mnjop_qadr<sutwv�xWR�yza|{e�}t	~��`t�cfg�e�gie�~ft���xWadv��i~fe�gieE��cfk5m�RiePadx:�NclkP�Ee3y
ePRK��yjcf~lcf�zt=R�y��iRie^v�x|gicl�qkPt=yzclxWR�g�e�~<t�khxWRiRie��ZcfxWRKgie���eh�|c�����cl�|c�yb{t�Y����ie��j�ia���Rie.�=t�ajc3{ehyZ{e
ajclePv�t�RiRiclePRiR�e �d¡icfR�xWajcleP~f~le�kPx�v�¡qt=khyze�n£¢"¤i¥j¦�s�Y�yzxW�Zyze���t=~feP��a�¡�ajxW¡iade�§	g�eu~£�`xW¡�{ePazt¨yzeP��a
gie ©�cfajt�k��jt=yzcl�d�ªt�c�y

§b«�¬ ® n E¯ S:s
cfR��°²± ¥ n�SUs

x�}� ± eP�dy�~<t�kPxW�iad³i�iade	�jkPt�~<t=cfajeKgiew¢´]�QµR�SUTWV ® Y�¶�]¸·¹c»ºjt��Pc ndo¼·�c�SPr<s�t�v�x�R�yja|{e����ie~���{eP½Wt�~fc�yZ{e�Rie�¡0eh��y	¾ehyzade	t¨yjyzehcfR�yze�ePR¿n�S:sÀ�jc¹¢ eh�dy�Á0Ât�mi~3{ehajclePRiRie=]¸�Ce�kÃt=��Á0Ât�mi~3{ePajclePR�t
{ehyZ{e�kPx�Ri�jclg�{ePa|{e�¡qt�a�Ä^cfajk5m�³?ePad½ÅnjopÄ^c�SPr<s����ic�t	v�xWR�yza|{e����ie�yjxW��yze���t=~feP��au¡iadxW¡iadeK§+gie
~��¼xW¡�{ehazt=yjeP�iaugie�©�clazt�k��j��a��iRie���t=ajc3{e3yZ{e�ÁÆÂt=mi~3{ehajcfehRiRie��j¡iclRixWajcleP~l~fe kPxWv�¡qt�k3yzewn�¢ «¨Ç ¥d¦is
�zt¨yzcf���ªt�cly

§b«�¬ÉÈÉÊ S® È
cfR��° ± ¥ �jc È eh�dy�cfv�¡qt�cla�¥ n�Ë�s

ehy
§ « ¬ È® n È ¯ SUs

cfR��° ± ¥ �dc È eh�dy�¡qt�clah¥ n£ÌWs

ÍÎxW��a��jclv�¡�~fcl�iePaPY�x�R�t�¡i¡?eP~l~fehazt ÏZÐ?Ñ^Ò:ÓWÔ�Õ�ÖÑP×qÖÑPØ�ÙÚÕÜÛÀÕÜ×ÝÑI�iRie��=t�ajc3{ehyZ{e�Á0Ât�mi~3{ePajclePRiR�e.�j¡�cfRix=�
ajcleP~l~fe\khxWv�¡qt�khyje¹n�¢ «:Ç ¥d¦0¥PÞ�s0gieµgiclv�ehRi�jclxWR^kPx�v�¡i~le3�ZeIcfv�¡qt�claje=Yh¡?xW�iaC~<t=�|��eP~f~le\~£�ß{eh½�t�~fc�yZ{e
gqt�R���n£ËWs�eP��y.�jt=yzcl�d�ªt�c�yze=]
��e.kÃt=��gà�ß{eP½�t=~fclyZ{eNgqt�Ri��n£Ì�sIt�{e3yZ{e¹t�Rqt�~lcf�|{eN¡qt=a���cfk5m�RiePadx:�NclkP��o¼��clr£Y����icÆt v�x�R�yja|{e����ie

~fe^¡�ajxW³i~�}ePv�e^�je�a|{ehgi�ic�y�t���kPt��Ngie�~<t�giclv�ehRi�jclxWRKkPxWv�¡i~le3�Ze^cfv�¡qt�claje�]
QIR9SUTWVWV�Y|Ä^cfadk5m�³0ehaj½Kndo¼Ä^cÜË:rÜsGkP~ft��j�dcl�qe�yzxW�ZyzeP��~feP�µ�=t�ajc3{ehyZ{eP���Ý~fclv�c�yzeP�Ig�e�gicfv�ePR��jcfx�R�á�Y

ehy�cl~ÆyzadxW���We�~£�`eh�j¡qt�khe�¡iajx¨ºdehkhyjcl�ÎkPxWv�¡i~fe��ZeÀâ�ÍIã�ehy�~<t��=t�adc3{ehyZ{e^gie�giazt=¡0ePt��Z��ä ã n�SW¥�Ë�s3]QIR�op·¹c<Ë¨r�YP·¹c»ºjt��Pc¨g�{eh�iRiclyC~£�`xW¡�{ePazt¨yzeP��aàgieIy��Ncf��yzeP��aj�CÁ0Ât�mi~3{ehajclePR^���icW¡?ePadv�e3yCgieIg�{ePv�xWR�yzadePa
~��¼cfR�{eP½�t�~lclyZ{e�n�ËWsNgie�v�t�Ric�}ehaje Rqt=yj�iajeh~f~fe ehy��zt�Ri�¹�ªt�cfade�t�¡i¡?eP~Ît��Z���=t�~feh�iaj�¹¡iajx�¡iajeh��gie�~ft
��xWadv�eÀgie�Ä�Ât�mi~lePaP]C�I�¼cfR�yZ{ehaP¾e3yug�e�khehyjyje�t�¡�¡iajx|k5mie�eP�dyu���ie�~fe kÃt��ß��~lcfv�clyzeugie	n�ËWs��je�kÃt:�
azt=khyZ{ehajcl�je�¡qt=a�~��¼e3�Zcf��yzehRikPeÀgà�¼�iR�k5mqt�v�¡��j¡iclRixWadcfeP~7¡qt�ajt�~f~�}eP~leu¡?xW�ia���RieÀkPxWR�Rie3�Zcfx�R9v�x=�
gic��å{ePe=]bÍµ~l�i��¡ia|{ePkPcl�jehv�ehR�yPYbcf~à¡iadxW����e
æ7ç è2P8U1ié25êE2åë ì�íÚî�4ÜïhðÜñ:ò:ób8U4Ýô ¢ >=-02�õ3;=1d4 è2Uô è2�öª÷f4lê�4�ôß2\2Uô?ø�>�-�ù�úÆ4f-?2:>�10úÆ138�úÆ132¸û�>�4�ù5;�ôª4fùzö

ü ;=4�ô�ìÜï:ñUò�,.÷�8:1jù ¢ 2zùÃôµ>�-E25ùÝúà;�ýP2�/Iþ ÿµ4l-iùÃô�254l-��|ø&2zùÃôµ>�-�ùÝúÆ4l-02:>=1zöjô��I4lùÃô�2:>�1����; ç ÷ è251j4�25-�2Uô
ø	��ø�
 Ê ø� ¥ ;�õ:2hý�����ø������ n ¯ S:s��������� ø�� �Z8�é>�ø�
	2UôCø!��ù�8:-?ôC÷�25ù�/i2zê�4fö£ù�úÆ4f-02U>�1jù;=ùdù38|ý54 è2zù9é;�øÉ/Z;=-iùN÷Ü;�/ è2PýP8Uê�úG8:ùj4�ô£4�8:-#" ¢ �$" 
 ¢ Ê "

� ¢ ò

S



©^t�Ri�ukPe����ic¸�j��clyÃY7xWR�kPxWRi�dcfg�{ehajehazt	���ie�~ft�v {ehyjajcl�|��e��d�ia�~leP�u�=t�adc3{e3yZ{eP�ß��~lcfv�clyzeh��eP��y
yzx��¨ºdxW�iad��R�xWajv�t�~fcl�|{ehe.gie�yzeh~f~fe¹�ªt��kPxWRK���ie ± �  n  Ê ËWs�]��e ³���y�gie�kPe�¡qt�¡iclePa�eh�dy¹gie�v�xWR�yjajePa�~le^a|{eh�j�i~�y5t=yN�d�icl�=t�R�y
������	��
����������� ;Eù32:>=÷ª2�õh;¨1j4 è2Uô è25ö£÷f4lê�4�ôß2u/i2�/�4fêE25-iùd4ª8:- V�� Ê Ë 2zùÃô â������ 
�� ò � 2zùõ3;=1j4 è2:ô è25ùzöª÷f4lê�4�ôß25ùN/i2 /�4fêE25-iùd4ª8:- V�� Ê á ù�8:-?ô�2��q;�ý:ôß2zêK2z-?ô�÷ª2zù�25ùÝúà;�ýP2zù /i2�ô��I4fùPôß2:>=1jù^25-ù32z-iù � è2z- è251z;=÷f4lù è2wíÚói;hð�;=ùjù�8Zýz4 è25ùE;�>!�¿õh;¨1j4 è2Uô è2zù�û�>�;�ôß2z1j-i4�8:-i4�25-i-02zù¿é;ÅýP8�>�1#"�>=132�ù3ý�;=÷Ü;¨4f132

úG8:ùj4�ô£4ÝõU2:ò
�I�`clg�{ePeµgieµ~<t�g�{ehv�x�Ri�dyjazt=yjcfxWR^eh�dyÎgà�`�Zyzcf~lcf�dePaà[�m�{ehxWaP}ehv�eNS¸¡0x��ia�v�x�R�yjajeha7���ieµ~£�ß{eh½�t�~fc�yZ{e

gqt�R���n£ËWsGcfv�¡i~fcl�|��e�~��¼e3�Zcf��yzePR�kPe�gie¹�d¡icfR�eP�iad��gie¹Ä^cf~f~lcfRi½¹�j�ia��iR�khePa�y5t�clR��q³�a|{e�ePR�khePadkP~feh�$�¢ t��Z��g�eP�j�d�i��gie�¢´]��Ct�kh~<t��d�jc��qkÃt=yjcfxWR	gi�ie	}tK�.]&%�Ât�a�gieh����t=ajc3{e3yZ{eh�^t�giv�ehydy5t�R�y^gieh�
�j¡�cfRieh�iaj��gie�Ä^cl~f~fclRi½�a|{eheP~f�^o'%^Ât¨r�¡0ehajv�ehy�g�e�v�x�R�yjajehaå���ie�$�¢ t�g�v�e3y��iRie^Ì:���dyjaj�ik3yz�iade
gie (�t��zt=Á|cµa|{eP½W�i~lc�}ehaje�YCe3y�xWR�ajehv�t�ad���ie����ie�¢ eP��y�~£�`eh�j¡qt�khe�g�e�y��Ncf��yzeh�iaj��t��j�dxZkhc3{e�t��
���ix�yjcfePR�y�g�e)$�¢ ¡it�a�~leP�åxWad³iclyjeP��gie�~<t�Ì¨����yzaj��khyz��aje�gie*(�t��zt=Á|c£YZehRE��yzcl~fcl�zt�R�y�~feP��ajeh�j�i~��
y5t¨yz�Ngie+%�x#,WehaPY�- t=~fcfk5Á�c0ehy/.	t�RiR�o0%1-).Kr�]

2 3 F54687 O:9 OÃB�;�OÃF 6*<
(ZxWc�y¸n�¢ «ÝÇ ¥j¦?¥ÃÞàs0�iRieI�=t�adc3{ehyZ{eGÁ0Ât�mi~3{ePajclePRiR�e>=ÃxWR t�¡i¡?eP~l~fe@?"~<tåkPx�RiRie3�ZclxWR�gie¸�Ce3�|c�����c��|clyb{t
�j��a�~le��q³ia|{e yzt�Ri½WehR�yBA.¢´Ybt�clRi�jc����ie��dxWR	e��ZyjePRi�dcfxWR�t��K�q³ia|{e g�eP�N��xWajv�eP��e��ZyZ{ePadcfeP��ajeP�hY
ehy¹t��E�q³�a|{e�gieP���j¡�cfRieh�iaj�NkPx�v�¡i~le3�ZeP�hY " ¢´]?�I�`xW¡�{ePazt¨yzeP��a�g�eu©�clazt�k^eh�dy�g�{e3�qRic�¡qt�a

C � ¤D E
F �HG
E
� ?JILK�¥

x�}��n G � ¥ � � � ¥ G ¤ s�eh�dy���Rie^³qt��de�~fx|kÃt�~le¹x�adyzm�xWRixWadvÅ{ehe�gie/A.¢´]NM¿¡qt�a�yzcfa�gie�ÞÎY�xWREg�{e3�qRic�yOC	Yi��Rie�t=��yzade*PWazt�khcfRie^kPt�aja|{ePe gi�K~<t�¡�~<t�khcfePRHPiY�¡qt=a�~<t���xWajv��i~fe n�~fx|kÃt�~leUs
OC � ¤DE

F �
ÞIn G
E s � ?JIQK � ¯

¤D E
F � G
E
� ?JR�S IQKUT ¥

ehy�xWRE�I{ePadcl�qe��jt�Ri��gicUV�kP��~lyZ{e^~leP��adeP~<t¨yzcfx�Ri�
OC�« � C�« ehy OC C Ê C OC � XHW

¶�R�kPxWRi�dcfgà}ehaje ~��¼xW¡�{ehazt=yjeP�ia^g�eP�^y��Ncf��yzeP��aj��Á0Ât�mi~3{ehajclePR5XZY " ¢ [ A/\z¢ ] " ¢ g�{eh�qR�c
¡qt�a n�kh�ß]7op·¹c<Ë¨rÜs

X_^^n ø s � ?`^ ø Ê S
 Ê Ë/a

� C ø Ê S
 Ê Ë

ÞIn a s � OC ø W
b)è2dc�-i4Ýôª4ª8:-�ò/e7-�ùÝúÆ4l-02:>�1�ø(û�>�4Nùz;�ô£4lù ü ;=4�ô X�n ø sgf X ù|þ ;Pú�úI2z÷f÷ª2	>�-ihkj ÕÜÐ?ÑPÏ|Ô3Ø�×mlIÕ h ×�ÑPÏZÔn�oÓ�p|Ù�ÖÑPÔ�ÕªÑPÐ ò

Ë



�I� t�k3yzclxWRKgieP�����Ý��x�ajv�eP�å�d�ia " ¢ eP��y�gixWRiR�{eheu¡it�a
� �¨ø�� DE

��������� �
E
�
� n G
E
�
¥ � � � ¥ G

E
� s G
E
�
� W W W � G

E
� �¨ø W

.�x|gi�i~lxwkPe3yjyze�t�khyjcfxWRàY7~<tK��xWajv�e�g�eEÄ�Ât�mi~feha � n�g�{eh�qR�cfe�¡qt=a � n a ¥
	Às � ¦Æn a ¥ÃÞ�	�sjs3Y�zt¨yzcf���ªt�cly
� � SË

¤DE
F �
ÞIn G
E s � G

E
� ¯

S
Ë
¤DE
F � G
E
� ÞIn G

E s W
�I� t=khyzclxWRKgie � �d�ia " ¢ gixWR�Rie��iRie�g�{ePkhxWv�¡0xW�dclyjcfxWREehR��dxWv�v�e^giclajePk3yze�n�kh�ß]7opÄ�c£SPr<s

" ¢ �� Ç� F�� " � ¢�¥
x�}� " � ¢ eP��yµ~feå�q³�a|{e�¡iadxW¡iaje�g�e�ajt�Ri½�� �Ç t��j�dxZkhc3{e�}t^~<t¹�=t�~leP�iaI¡�ajxW¡iade ��� � � � n È ¯ Ë���sgie � ]\ÍÎt�auajt�¡i¡?xWadyK}t�khehydyze�g�{ePkPx�v�¡?xW�jc�yzclxWRàYàyzx���y��d¡icfR�eP�ia ø �P�ß{ePkPadcly�gà�`��Rie�v�t�Ric�}ePaje
�iRicl���ie�kPxWv�v�e

ø�� ÇD� F��
ø � W

¶�R�t=�iazt�³?eP�dxWcfRÀgieh�G��xWajv��i~feh��{eP~3{ePv�ePR�y5t�clajeh�\¡?xW�iaG~leP�I�j��³iv�ehaj�dcfxWRi�\ajcfehv�t=RiRicfehRiRieh�
njo¼¶���� SPr<s3]CÍÎx��ia^yzxW��yje �j�i³iv�ePad�jclxWR�adcfehv�t�R�RicfehRiRie�� [ ¢´YCxWR�g�{eh�qR�cly�~feh�^yzePR��jeP��aj�
� ehy1A&�d�ia�� ¡qt�a

� ^�	 ��� ?! #"%$'& Ê $ ?� #" � &À¥A�^(	 �)� ?�*+"%$'& Ê $ ?!*+" � &À¥xC}�,$ e3y � �jx�R�y�~ft ¡�ajx¨ºdehkhyzclxWRKmixWadcf�Px�R�yzt�~fe.ehyN�WehadyzclkÃt�~le�YiadeP�d¡0ehkhyzc��Wehv�ehR�yP]
©^t�Ri�C~feIkPt��CxC}�^~<t��q³�aje¸eP�dy7gieµgiclv�ehRi�jclxWRÀSµehyCyzx=y5t�~lePv�ePR�y�½Î{ehxZg�{eh�jcl�|��e�Y:~feh�àyzePR��jeP��aj�

� ehy1A&�h�`e��Z¡iajclv�ehR�y�¡qt=a
A � X ¥ � ^.-
/ � ?`^0-1/ � ?32 a \ ¥
� ^.-
	 \ � ¯ ��4 - a \ � SË � njo a \ ¥5	 \ r<s3¥

x�}� a \ eP�dy�~fe�adeP~�}eh�Wehv�ehR�y^mixWadcf�Px�R�yzt�~7gie a 6 A.¢ ePR9��R9¡0xWclR�y�7 6 ��YÆe3y�clkPc�Y?t�clRi�jc
���ie�gqt�Ri��yjxW��y�khe ���ic��d�iclyPY8/ eP��y�~fe.��ePkhyjeP�ia��iRic�y5t�claje�ehR'7�yzeh~à���ie!9 a \� ¥ � � � ¥ a \¤ ¥
/�:eP��y��iRie ³qt��je�xWadcfehR�yZ{ePe�gie*A<;=� ¡?xW�ia�yzx���yze^³qt=�je xWajclePR�yZ{ehe�9 a � ¥ � � � ¥ a ¤ :�g�e A<>�S ; T ¢´]
¶�R�khxWRikP~l��yNkPe3yjyjeu�dePkhyjcfxWRKclR�yjajx|gi�ik3yzcl��e tU��ePk ~feh��g�{eh�qR�clyzclxWRi���d�icl�=t�R�yzeh�
b�è2dci-�4Ýô£4�8:-�ò e7-+ý ç ;=êuúõ:2hý:ôß8U1j4ª2z÷ a ùÃ>�1 >=-02�õ3;=1j4 è2:ô è2^1j4ª2zê�;¨-i-i4ª2z-i-02 n£¢�¥j¦�s ù|þ ;PúÆö

úG25÷f÷�2 >�-02+h ×ªÔ3Ï@?P×ªÏZÔdÑ!A�ÑCB?Ó h Ó n Õ ùj4�÷ª2zù.ýP8:-?/�4Ýôª4ª8:-iù�ùP>�4Ýõ3;=-?ô�25ùNù38:-?ôNõ è251d4 c è2h25ù
ëWò a 25ùPô�>=-�ý ç ;¨ê�ú)õ:2hý:ôß8U1j4ª2z÷\/i2 �^4f÷f÷l4f-H��/i2¹÷ª8:-N�b>|2:>=1.ýP8:-iùPôÝ;=-?ô�2ÀëED
ï�ò � 2�ô�25-iù�2:>�1GF�/�2ÀôIHWúG2EìÝë��<ë3ñ�/ è2 ci-i4?ú�;=1JF � ¯ ? a 25ùPô¹>=-02�ùPô£1P>|ý:ôd>�132�úÆ132zù3û�>|2

ýP8Uê�úÆ÷�2 �b2�ùÃ>=1¹÷<;�/�4fùPô£1j4 "�>iôª4ª8:-	8:1Pô ç 8:��8:-b;=÷�29é; a ìKF « � ¯ S 2Uô.F � ¯ F \ ùÃ>�1 aML ñND
Ì



� ò nL? 2 F s�� � ¦Æn /I¥��$s a ¯ ¦Æn a ¥��$s�/µ¥ ��$+¥</ W
b�è2dci-�4Ýô£4�8:-�ò�e7-Kôª1j4 ú0÷ª2:ô n a � ¥ a « ¥ a ã s ùZþ ;PúiúG25÷l÷ª2N>=-02�� Ø h ×ªÔ3Ï@?P×ªÏZÔdÑGA�Ñ B?Ó h Ó n Õ ùP>�1 ¢ ùd4÷ª2zù.ýP8:-?/�4Ýôª4ª8:-iù�ùP>�4Ýõ3;=-?ô�25ùNù38:-?ô�õ è251j4Uc è2P2zù
ëWò � 2�õ:2PýUôß2U>�1 a

E / è2 ci-i4Ýô�>=-02¹ùÃô£1P>|ý:ôd>�132 /i2�ói;=ùz;���4?úI8|>=1.ý ç ;�û�>|2 � 6 9�SW¥�ËZ¥5Ì+: Dï�ò � 2¹132ßú�é25132 n a � ¥ a « ¥ a ã s 25ùPôå8U1Ãô ç 8:-08:1dê è2ND� ò � 8�>�1�ô�8|>iô�2�úG251dêE>iô�;�ô£4�8:- n � ¥
	W¥1�is /i2 n�SW¥�Ë|¥5Ì�s /i2�ùj4 ��-b;�ôd>�132���8:-�; ? ^&K a� �n ¯ S:s�� a�� D� òqóÆ>=1�÷Ü; /�4lùÃôª1j4k"Z>iô£4�8:- $ �08U1Ãô ç 8#��8:-b;¨÷ª29é; n a � ¥ a « ¥ a ã s �i÷ª25ù�ô�25-iù�2:>�1dùJF
E
� ¯ ? a

E
ù5;Zô£4fù ü 8:-?ô�F E F  � n ¯ S:s � F � úI8|>=1åôß8�>iôß2�úI2z1jêE>iô�;�ô£4�8:- n � ¥�	W¥
�is /i2 n�SW¥�Ë|¥5Ì�s /i2Iùd4U��-b;Zôj>�1�2�|ò

� � ; M�H�B < DGFµL9MNDGOPH�B J 6 ���
��ehydyze �jehkhyzclxWRKeP��y.g�{ehgic3{ehe t��Ka|{eP�d�i~lyzt=yN�j��cl�=t�R�y
� 1383úG8:ùj4�ô£4�8:-�ëWò � 8|>�1 ôß8|>�ôß2uõ3;=1j4 è2:ô è2�ö£÷l4fê�4Ýô�2 n£¢ «=Ç ¥j¦?¥ÃÞàs �i4l÷72���4lùÃô�2�>=-02�õh;¨1j4 è2Uô è2�1d4ª2�ö

ê�;=-i-i4�25-i-02¸ù�úÆ4f-?8:1j4�25÷f÷�2 $�¢ /i2N/�4fêE25-iùd4ª8:- Ë È�Ê S 2Uôµ>�-02�ùÃ> "¨êK2z1jùj4�8:- 1j4�25ê�;=-i-i4�25-i-02� YN$�¢ [ ¢ /i8:-?ôI÷ª2zù�ôß2z-iù32U>�1jù ü 8:-0/Z;=êE25-?ô�;�>!�Åì�ý ü ò?í���þ �uëjð�ñ¹ùz;�ô£4lù ü 8:-?ô
A � X e3y � ^.-1/ � ÞIn a s \ W

� 132:>�õ:2:ò [7xW��yze��=t�ajc3{ehyZ{e3��~lcfv�clyje¹eh�dy��iRie��=t�ajc3{ehyZ{e^gÆ� QIcfR��dyzehcfRZ��Ä�Ât�mi~fehaPYig�xWRik ~<t�kP~ft��j�de
gie�khxWmixWv�xW~lxW½Wcfe^g�e�~<t ��xWajv�e�gie�Ä�Ât=mi~feha¹gieÀ¢ eP�dy��iR9v��i~�yzcf¡�~fe^a|{eheP~Gg�e�~<t�¡iajehv�c�}ePade
kP~ft��j�de�gie���miehajRwgie�¢ YÎo � r � n�Ë � �� ± s! � n£¢¿s3] (ZxWc�y���~leu¡�~f�i��½Wazt=Rig	ehR�yjcfeha¹¡?xW�jc�yzc��yzeh~N�|��e" � n�¢�s � �9�dxWcly�ePR�kPxWade��iR�e�kh~<t��d�jeKePR�yzc�}ePade�]���xWRi�dcfg�{ehajxWRi��~feE�q³�a|{e�ePR)giajxWc�yzeh�kPx�v�¡i~le3�ZeP�gX�¢ �d�iaE¢ Y�gixWR�yE~ft�¡iadePv�c�}ehaje�kP~<t=�j�je	gie���miehajRàY# � nmX�¢ [ ¢¿s�Y�eP��y
{eP½Wt�~fe�}t$ � n£¢¿s � �Z]G¶^R k5m�xWcf�dclyu�iRieEvÅ{ehyzadcf���ie�miePadv�c�yzcfehRiRie�t�aj³ic�yzajt�cfade&% �j�ia�X�¢ e3y
xWR�khxWRi�dcfgà}ehaje $�¢´Yå~le��q³�a|{e	¡�ajcfR�kPcf¡it�~.t=�j�jx|kPc3{e�Y¸giew½WadxW�i¡?e	��yzaj��khyz��azt�~ $ÀnßS:s � ±

� ](ZxWc�y�'�~£� t=khyzclxWR*nª~fcl³iajeÃs�g�e ± � �j�iaJ$^¢ ]µ¶�R+kPxWR��jcfgà}ePaje��iRie�khxWRiRie���clxWR �j��a $�¢ gie
��xWadv�eKgie�kPxWR�Rie3�Zcfx�R)(�YI���icNclRigi�ic�y �iRie	khxWRiRie��ZcfxWR)vÅ{e3yzadcf���ie��j�ia X�¢ ] (ZxWcly�ä ~ft
��xWadv�e�gie�kPx��iaj³i��ajeEgie*("�j�iag$�¢´]I�CtwkhxWRiRie���clxWR �j��ag$^¢ clRigi�ic�y��iR�e��ªt�v�cl~f~leÀgie
vÅ{ehyzadcf���ieh�^ajcfehv�t=RiRicfehRiRieh���j�ia�$�¢ ���ic\��xWR�y�gie � �iR�e��d�i³iv�ePad�jcfx�R9ajcfehv�t=RiRicfehRiRie Ycf~\�j�HV y gie�g�{eh�qR�cfa�¦,+-i° n a ¥
	�s � ¦ ° n � \ n a s3¥ � \ n 	Àsds ¯  « (ån a s.(ån 	�s n/ 10´X�s3Yà�|cft~��¼cfg�ePR�yzc��qkÃt=yjcfxWR�gie*2�n43#5�s�tÃ�WePk �76 ���icå�ªt�c�yÀkPxWadajeh�j¡?xWRigiade988;: }t � ]I�Ct9�j�i³iv�ePad�jclxWRajclePv�t�RiRiclePRiR�e�t�clRi�jcµxW³ZyzePR��ie�eP�dy�}t��q³iadeP� yzx�yzt�~fehv�ehR�yu½Î{ehxZg�{eh�jcl�|��eP�P]\©��`��Rie�v�t�Ric�}ePaje
{eh�|clgiePR�yze xWR�t

o � \ � r � Ë � 
±

 � n£¢¿s � Ë �  �
±

 � nmX�¢ [ ¢¿s � �  �
±
opä�rQW

M.¡iaP}eP���iRie"{e3�WehR�yj�ieP~l~fe�v�x|gicl�ikÃt=yjcfxWR gie�~<t�kPxWR�Rie3�Zcfx�R*�j��a $�¢´Y¸xWR�t�gixWRik�~feh�
ajeh~<t=yjcfxWR��

� \ � � �  �
±
ä

®



ehy
ä�n a \ ¥5	 \ s � � (ån a \ ¥
	 \ s

� ¯
S
Ë (ånjo a \ ¥5	 \ r<s

� S
Ë  � ¦ +-i° ndo a \ ¥
	 \ r£¥1/�s n / � n�S �  Ps�' \ n�����

sjs�¥
gixWR�k�Yi�qRqt=~fePv�ePR�yPY

� \ � n a \ ¥
	 \ s �  �Ë  ±
¦ +-i° njo a \ ¥
	 \ r£¥1/�s

�  � ±
� ^ 	

�  � ±
¦ +-i° nL?`^0-5	 \ ¥1/us

� ¯ 
�

 ±
¦ +-i° n 	 \ ¥ ? ^.-
/�s

� ¯ 
�

 ±
¦ ° n 	¸¥ � n � ^0-
/�sjs W

ÍÎx��ia� �  � � ± YixWRKxW³�yjcfePR�y
� n a ¥
	�s � ¯ ¦ ° n 	¸¥ � n � ^ - /�sds3¥���ic�gixWR�Rie

� ^ - / � ÞIn a s \ W n ® s
QIR �ªt�clyPYÎ~ft��=t�ajc3{ehyZ{e $^¢ eP��y �iRieEajt�kPclRie�v�t¨�Zcfv�t�~fe gi� �q³ia|{eEePRÅgiadxWclyjeP��khxWv�¡�~fe3�Zeh�
kÃt=RixWRicl�|��e��j�ia�¢´]�¶�R9khxWRikP~l��y�~ft�g�{ehv�x�Ri�dyjazt=yjcfxWR�gie�~<t�¡iajx�¡0xW�dclyjcfxWR�tÃ�WePkÀ~le�~lePv�v�e
�j��cl�=t�R�yÃ]
� 25ê�êK2uò � 8|>�1 ôß8|>�ôß2¹ùÃ> "¨êK2z1jùj4�8:-K1j4�25ê�;=-i-i4�25-i-02�� Y�� [ ¢ é;�c_"=1�25ù^/i2�/�4fêE25-qö

ùj4�8:-�ë^2UôbúI8|>=1¹ô�8|>iô�2�ùPô£1P>|ý:ôd>�132åùÝúÆ4l-08:1j4�25÷l÷ª2IùP>�1 ¢ �|4f÷02���4lùÃô�2�>=-02åùPô£1P>|ý:ôd>�132�ùÝúÆ4l-08:1d4ª25÷l÷ª2
-b;�ôd>�132z÷f÷�2NùÃ>�1 � úÆ1�8WõU25-b;¨-0ôå/i2�ýP2z÷f÷�2�ùÃ>�1 ¢ ò
� 132:>�õ:2:ò (Zx�cfePR�y`X (i¶ S ¤ T n£¢¿s�ehy X (Z¡iclR S ¤ T n�¢¿su~le��q³ia|{eEgieP�ÀadeP¡à}ehajeh��x�adyzm�xWRixWadvÅ{eh�xWadcfePR�yZ{eP�	e3yw~ft)��yzaj��khyz��aje+�d¡icfRix�ajcfeh~f~le9�j�iaw¢ ajeP�d¡0ehkhyjcl�Wehv�ehR�yÃY.e3y X (i¶ S ¤ 
�� T n£¢¿s�e3yX (|¡icfR S ¤ 
�� T n�¢�s.~feP�¹�q³ia|{eh��xW³�yzehR��i��¡qt�a�~£� t�½�azt�Rig�cf�j�dePv�ePR�y^gieh��½WajxW��¡0eh���dyjaj�ik3yz�iajt��Z�0]¶�REkPxWR��jcfgà}ePaje�t��i�j�dcÆ~le¹�q³ia|{e�gieh��ajeP¡à}ePajeh��xWadyjmixWRix�ajvÅ{eP��x�ajcfehR�yZ{eP���j�ia	��Y X (i¶ S ¤ 
�� T n
��s3]¶�R�g�{eh�qRic�y

¦gY	X (i¶ S ¤ 
�� T n���s� ¯ [ X (i¶ S ¤ 
�� T n�¢¿s¡qt�a
¦Ænjn�� \ ¥1/�s � � s � o��C¥ � r�¥

�



kÃt=a¹yzx���y�adeP¡à}ehaje��d�ia � �h�ß{ehkPadcly�n���\h¥1/�s � � YÆx�}� ��\.eP��y^~fe ajeh~�}eh��ePv�ePR�y^gà�¼�iR9adeP¡à}ehaje��d�ia
¢ ehy � 6 (i¶ n  Ê S:s�]�¶�R	�µ{ePadcl�qe��ªt�khcf~lePv�ePR�y.���ie�¦�eh�dy^³iclePR9g�{e3�qRic£]�¶�R�t�gixWR�kÀ�iRgicft�½Wazt=v�v�e.khxWv�v���y5t=yjcl�

X � �¯ [ X (|¡icfR S ¤ 
�� T n£¢¿s��� �
X (�¶ S ¤ 
�� T n���s �¯ [ X (i¶ S ¤ 
�� T n£¢¿s� �

� >
¯ [ ¢

x�}� X eh�dy¹~fe^¡i�i~l~��Ý³qt�k5Á�gie+X (Z¡iclR S ¤ 
�� T n�¢¿så¡qt�a � ehy � eP��y�g�{eh�qR�c7¡it�a� ndo ���¥ (7r£¥ G s � njn�� \ ¥1/�s I ��� n/(Gsds W��kPc �� 6 X (Z¡�cfR S ¤ T n�¢�s3¥ ( 6 (Z¡iclRCn  Ê S:s3¥ ��\Ceh�dyÎ~feIadeP~�}e3�Wehv�ehR�y7gqt=Ri� G gie¸~<tå¡iadx¨ºdePk3yzclxWRgie ��*git�Ri�`X (�¶ S ¤ T n�¢�sÀe3y � eP�dy�~ftw¡iajx¨ºdehkhyjcfxWRÅgie (Z¡iclRCn  Ê S:s��j��ag(�¶�n  Ê S:s�]I�Ct�µ{ePadcl�qkPt=yzclxWRwgi�9�ªt�c�y.���ie � eh�dy�³iclePR9g�{e3�qRicfe�ehy�ajeh¡ia|{eh�jehR�yje �iRieÀ�dyjaj�ik3yz�iadeÀ�j¡iclRixWadcfeP~l~fe
�j��a �Éeh�dyNyzadcl�|c<t�~le�]���ePkhcÎt=k5m�}eh��e�~<t�g�{ePv�xWRi�dyjazt=yjcfxWRKgi��~fehv�v�e.e3y�gie�~<tÀ¡iajx�¡0xW�dclyjcfxWRà]	 ]`Q�] ©�]
ÍÎxW��a � � $^¢ Y?x�Rwt�¡i¡?eP~l~fe+? ~<t kPx�RiRie3�ZclxWR�g�e���eh�|c�����cl�|c�yb{tÀ�j�ia*$�¢´Y0t�cfRi�dc����ie

~<t�khxWRiRie��ZcfxWR�cfRig��iclyje^�j�iaN~fe��i³ia|{e�gieh�¹�d¡icfRieh�iaj�N�d�ia8$^¢ ]

 ��9OÃB 6 L9F < �9FIH�� 6 D>;�� 7 6*<
��eP�¹a|{eP�d�i~lyzt=yz��gie kPe3yjyzeu�jehkhyzclxWR	�dxWR�y.�=t�~ft�³i~feh��¡0x��ia�yjxW��yjeu�d�i³iv�ePaj�dcfxWR�ajclePv�t�RiRiclePRiRie
� [ ¢ }t��i³iajeh��yzx�yzt�~fehv�ehR�yu½Î{ehxZg�{eh�jcl�|��eP��gie�gicfv�ePRi�dcfxWR�S��j��a��iRie��=t�adc3{e3yZ{e�¢ gie
giclv�ehRi�jclxWR	¡qt=cfaje=]�(ZxWclyPYb¡0xW��a  � Ë È Y " ¤ �å~<t�adeP¡ia|{eP�dePR�y5t=yjcfxWR	cfaja|{ePgi��khyzcl³i~fe gie�âu~ ¤ ]Í\t=a�ajt�¡i¡?xWady�}tÀ~£� t�k3yzclxWREgie)(Z¡iclRCn  s3Y " ¤ �deug�{ehkPxWv�¡?xW�je�ePR

" ¤ ��" 
¤ � " �¤ W
(Zc�¡qt�a7azt=¡i¡0x�ady�}t¹khehyjyje�g�{ehkPxWv�¡?xW�jc�yzcfx�RàY����P�ß{ePkhajcly�� � � 
 Ê � � Y:xWR Rix�yje��� � � 
 ¯ � � ]�I� t�~l½i}eP³�ajewâu~ ¤ 
�� t�g�eP�Z�)adeP¡ia|{eP�jehR�y5t=yjcfxWRi��cfada|{ePg��ikhyjcf³i~leP�PY " �¤ 
�� YIgixWR�y�~<t��jxWv�v�egiclajePk3yze�eP��y�~ft adeP¡ia|{eP�jehR�y5t=yjcfxWR��j¡iclRixWajcleP~l~fe " ¤ 
�� ]��Ceh���dxW�i���ÝeP�d¡qt�kPeh� " �¤ 
�� gie " ¤ 
�� �dxWR�y~feh���jxW������eh�j¡qt=kPeP�¹¡iajx�¡iajeh��g�e ~ft�v��i~�yzcf¡�~fcfkPt=yzclxWR�¡qt�a � � � Ç G � � � � G ¤ 
�� tÃ�WePk�~ftÀ�=t�~leP�ia¡iadxW¡iaje � � ]�¶�RÀcfgiehR�yjcl�qe " �¤ 
�� tÃ�Wehk " ¤ ¡it�a\~leP�It�k3yzclxWRi��� � gie¹âu~ ¤ 
�� �j�ia " ¤ �d�icl�=t�R�yzeh�

� � n G � s � � ��� G � � � �dcE��� � � � �� �dcE� �  Ê S
á



©^t�Ri�µkhe����icb�d�iclyPY�xWR�clgiePR�yjcl�qe " 
¤ 
�� tÃ�Wehk " ¤ ¡qt�aµ~£�`clR�yjePadvÅ{ehgic<t�claje�gie � 
 ]�QIR���yjcf~fcl�zt�R�y~feh��Rix�yzt=yzclxWRi��gie�~<tÀ�dePkhyjcfxWRK¡ia|{ePk?{ePgiehR�yje�Y?xWR�g�{eh�qR�cly % Y " 
 � [ " ¢ ¡qt=a�~ft���xWajv��i~fe
%Cnjo �� ¥ �¸r<s � o �¦0n �� s3¥ �µr£¥

ehy�xWRE�I{ePadcl�qe^�ªt�khcf~lePv�ePR�y����à�¼cf~�eP��y�³icfehR�g�{eh�qRic£]bQG�ZclgiePv�ePR�yPY " 
 � � � \Un " ¢¿s3]
b�è2dci-�4Ýô£4�8:-�ò �å-Å;PúiúG25÷l÷ª2`hkj ÕÜÐ?ÑPÏ|Ô j Ô����hÑP×�Ó��PÙ�Ñ ôß8|>iô^ý ç ;=êuú*ùÝú04f-08:1d4ª2z÷�ø ùP>�1 � ûi>=4

ù5;Zô£4fù ü ;=4Ýô %7n ø Izs � %Cn ø�� s úG8|>�1�ô�8|>�ù G 2Uô � ô�25÷fù.û�>|2 � n G s � � n � s ò
[Îx���y �j¡iclRieP��aÀ¡iajx¨ºde3y5t�³�~fe
	É�j�ia � clRigi�ic�yÀgà�¼�iRieEv�t�Ric�}ePaje�{eh�|cfgiehR�yzeK�iRÅ�j¡iclRieP��a

%Cn�	�s��j�ia ¢ ]�E{ePkPcl¡iajx|���iePv�ePR�yPY7yjxW��y��d¡icfR�eP�ia ø �d�iaÀ¢ clRigi�ic�y���R+�iRicl�|��e��j¡iclRieP��a
¡iadx¨ºdehyzt�³i~fe �ø �d�ia �²¡qt�a^~ft���xWadv��i~fe �ø � � \ ø ]à©^t=Ri���iR�kPehadyzt�cfR9�dePRi�hY�~feP�.�j¡iclRieP�iad�¡iadx¨ºdehyzt�³i~feh���jx�R�y�~feP�¹�j¡iclRieP��aj�^�j��a � PWkhxWRi�dyzt�R�yz��PE~fe�~lxWRi½�gieP���q³�ajeP�.gieÀ~<t �q³iazt¨yzcfx�R
� [ ¢ ]
(Zc �	&eP�dy ¡iadx¨ºdehyzt�³i~leÀ�j�ia�	.YCt�~lxWaj� a \ � �	&eP��yu¡�ajx¨ºde3y5t�³i~leÀ�j�ia a � 	 e3y / � �	&eP��y

¡iadx¨ºdehyzt�³i~fe^�d�ia � �	�]
� 1383úG8:ùj4�ô£4�8:-)ï�òµób8:4�ô �	 >=-�ù�úÆ4f-02U>�1 ùÃ>�1 � �7úÆ138��P2UôÝ; "¨÷ª2�ùÃ>=1 	 òG,¹÷ª8:1dù O ?`^0- �	 25ùPô

úÆ1�8��P2:ô�; "=÷ª2�ùP>�1
? ^�	 ¯ SË � � \ n � ^.-
/�s � �	.¥

2:ô O ? 2 �	 25ùPô7ú0138��P2UôÝ; "=÷�2�ùÃ>�1
¯
S
®
¤D
 F � � \

n � ^ -� /�s � a� � 	/W

� 132:>�õ:2:ò (Zx�cly�� � n a � ¥ � � � ¥ a ¤ sÎ�iRieN�jehkhyjcfxWRÀ~lxZkPt�~fe�gieBX (i¶ S ¤ T n�¢¿s\���ic�cfRigi��clyG��Rie�jehkhyjcfxWR�o��W¥�� ¤ 
�� r0gie8X (i¶ S ¤ 
�� T n£¢¿s�ehy��iRie¹�jePk3yzclxWR�� � gie*X (Z¡iclR S ¤ 
�� T n�¢¿s�]HM��dxWR�yjxW�iaPY� � cfR�gi�iclyC��Rie��dePkhyjcfxWR ��|n G s � n�� � n � n G sds3¥ G s�gie�~<tN�dyzad�ikhyj�iaje��j¡iclRixWajcleP~l~fe�X (Z¡icfR S ¤ 
�� T n
��s3](Zcq~le��j¡iclRieP�ia�	Å�P�ß{ePkPadcly¸~fx|kÃt=~fePv�ePR�y�	 � o���¥��br£YWxC}��� YH$��"¢ [ " ¤ t�~fxWad� �	 � o ��W¥ �µr�Y
x�}��� � � � � Yie3y¹x�R�t

O ? ^.- �	 � S
Ë D � � a

\ � a \�"! O ? ^.- a \ ¥ a \�$# � �	 Ê o ���¥ a \ n ��sßr Ê
Ê
S
Ë D a \ � / ! O ? ^.- a \ ¥1/ # � �	

� S
Ë D � � a

\ � a \� ! O ? ^ - a \ ¥ a \� # � �	 Ê o ���¥ a n%�Æs�r ¯
¯
S
Ë � ^0-
/ � / � �	^¥

&



���ic�eP��y.¡�ajx¨ºde3y5t�³i~le^�j�ia
S
Ë D � � a�

� a�� ! ?`^ a  ¥ a�� # � 	 Ê o��W¥ a n��0sßr ¯
S
Ë � \ n � ^0-
/�s � / � 	 �

� ?`^�	 ¯ SË � � \ n � ^0-
/�s � �	/W
�CtÀgieP�Z�Zc�}ePv�e ¡it�adyjcfe^gie�~<t�¡�ajxW¡?xW�jc�yzclxWRE�je�g�{ehv�xWR�yjaje�gie�~<tÀv�¾ePv�e�v�t=Ric�}ehaje Y

O ?32 �	 � S
Ë D � � a

\ � a \� ! O ? 2 a \ ¥ a \� # � �	 Ê o ��W¥1/�n �ås�r Ê
Ê
S
Ë D a \ � / ! O ? 2 a \ ¥1/ # � �	

� S
Ë D � � a

\ � a \� ! O ? 2 a \ ¥ a \� # � �	
� S

® D  � � a
\ � a \� ! O ? 2 a \ ¥ a \�$# � �	

� S
® D  a

\ � O ?32 a \ � �	
� S

® D  a
\ � � \ n � ^ -� /�s � �	�¥

���ic�eP��y.¡�ajx¨ºde3y5t�³i~le^�j�ia ¯
�� � ¤ F � � \ n � ^ -� /�s � a� � 	/W 	 ]`Q�] ©�]

� 8:138U÷f÷Ü;¨4f132UòIóZ4 C�� 2Uô C ù�8:-?ô�÷ª2zùK8�ú è251z;�ôß2U>�1jù�/�2 b 4f1z;�ý�ùÃ>�1 � 2Uô ¢ 1�25ùÝúG2PýUô£4fö
õ:2zêK2z-?ô �.;=÷ª8U1jù úG8|>�1�ôß8|>�ô ù�úÆ4f-?2:>�1 �	 ú0138��P2UôÝ; "=÷�2�ùÃ>�1 	 � C � �	 2zùÃô úÆ138��P2:ôÝ;H"=÷ª2�ùP>�1C 	 ¯ �� � � ¤ F � a� � \ n � ^ -� /�s � �	8W ÿI-�úà;=1Ãôª4ªý:>=÷f4ª2z1 �WúI8|>=1 � � $^¢ 8:-�;

%CnQC -i° �	Ns � C 	 Ê SË � � � �	/W n � s

� ��9OÃB 6 L9F < J 6 � O 7:7 OPB	�
©^t�Ri�¹kPehydyzeÀ�dePkhyjcfxWR � �jehazt��iR�e��=t�ajc3{ehyZ{euajclePv�t�RiRiclePRiRie �j¡�cfRixWadcfeh~f~fe�gieugicfv�ePR��jcfx�R

cfv�¡qt�claje�Ë È Ê SutU��ePku~<tÀkPxWR�Rie3�Zcfx�R	gieu��eh�|c��ß��cl�|clyq{t O ?K]b��eP�.a|{eP�d�i~lyzt=yz�N���à�¼xWR	xW³ZyzcfehR�y�jehajxWR�y���yzcl~fcf�|{eP�¸gqt�Ri��~feh���dePkhyjcfxWR����j��cl�=t�R�yzeh�ågqt�Ri��~fe�kÃt���xC}� � eP��yå~feN�q³ia|{e+$�¢ �j��a�¢
kPx�Ri�dyjaj�ic�yNkPc��ÝgieP�d�j�i�h]
(ZxWc�y � �´~le¹k�¾xWRie��d�ia ��YZk=]�}t�]¼gà]@� � � ��
 6 \
 tÃ�Wehk^~<t�vÅ{e3yzadcf���ie �¦ � � « ¦ � Ê � � « ]M.~lxWaj��~<t	g�{ehajc��µ{eheEkPxU�=t�ajcft�R�yze �? g�eE~<t	khxWRiRie���clxWRÅgieK��eh�|c��ß��cl�|clyq{t	gie �¦��zt¨yzcf���ªt�cly�~feh���xWadv��i~feh��gieP�N¡iadxZg��iclyj�åyzxWadgi�i�unjo¼¶����.Ë¨r�Yq¡Æ] Ë�X�á�s

�?���� �� � � XE¥ n£áWs
V



�?��� � a � �?`^ �
� �

� S� a ¥ n & s
�?`^ 	 � O ?`^ 	 ¯ � ! a ¥
	 # � �

� �
¥ n£VWs

¡?xW�iaåyzx��i�Nk5mqt�v�¡i�Ngie^�WePk3yzeh�iaj���´e3y��´�j�ia ��YqclgiePR�yjcl��{eh�Nt��i�j�dc7tU��ePk ~feh�iaj��¡iadxW~fx�Ri½We3�
v�ePR�yz�NkÃt=RixWRicl�|��eP��}t3� ��]
¶�R�cfgiehR�yzcl�ie " 
«¨Ç 
 « tÃ��ePk " «:Ç 
�� ¡qt=a�~£�`cl�jxWv�xWaj¡�micf�dv�eEgie�âu~ 
«UÇ 
 « �d�ia�âu~ «:Ç 
��gixWR�R�{e�¡qt�a G

E
� G «=Ç 
 « �[ G

E ]�¶�R9t�¡i¡�~fcf���ie=Y0v���y5t=yjcf��v���yzt�Rigicl�PY?~feP�.v�¾ehv�eh�.azt=cf�jx�RiRie3�
v�ePR�yz�Ngieh�¹gieh�Z�K�dePkhyjcfxWR��¹¡ia|{ePk?{ePgiehR�yjeP�hY0e3y¹x�RKyjajxW�Z�We�nªePR���yjcf~fcl�zt�R�y nªá�s3Y�n & s�YCn£V�sds
� 1383úG8:ùj4�ô£4�8:- � òÎóq8:4Ýô �	 >�-+ù�úÆ4f-?2:>�1uùÃ>�1 � � �Æú0138��P2UôÝ; "=÷�2�ùP>�1 	 òC,.÷�8:1jù �?`^ �	 25ùPô

úÆ1�8��P2:ô�; "=÷ª2�ùP>�1 O ?`^ 	 ¯ SË a � 	.¥
2:ô �? ���� �	 � X ò
©�xWRik��dc � t=giv�e3y��iR9�d¡icfR�eP�ia�g�eÀÄ^cf~f~lcfRi½ gie�kPxWRi��y5t�R�yje ¯

�
« Y � � t=giv�e3y��iR9�d¡ic��

Rieh�ia.¡qt=azt�~l~�}eP~le�]?��ehkPc\eh�dy.�iRie�v�t�Ric�}ePaje�¡i~l�i�.�dcfv�¡i~fe�gieukP~ft��j�dcl�qeha.~feh���=t�adc3{e3yZ{eP�¹�jclv�¡i~le3�
v�ePR�y�khxWRiRie���eh� t�giv�ehyjyzt�R�y�gieh���j¡�cfRieh�iaj��g�eÀÄ^cf~f~lcfRi½�Yi�zt�R���¡qt��d�jePa.¡qt�a.~leP�.��x�ajv�eP��gie
kPx�RiRie3�ZclxWR�e3yµ~feh�I½WajxW��¡0eh�¸gÆ�`mix�~fxWRix�v�cle�Y¨kPxWv�v�e�gqt�Ri�µ~fe�¡it�¡icfehaIcfRic�yzcft�~�gie %^Ât�a�njo0%^Ât=r<s3]

� 2zê�;¨13û�>|2:ò (Zc �t�giv�ehy7�iRu�j¡iclRieP��a7g�e�Ä^cf~l~fclRi½ågie¸kPxWR��dy5t=R�yje �« Y:t�~lxWaj� ¯ � �t�g�v�e3y
�iRÀ�d¡icfRieh�ia\¡it�azt�~l~�}eh~fe�YUx�}� ¯ � ��eh�dy.� ��tÃ�Wehkå~��¼xWadcfePR�yzt=yzclxWRux�¡i¡0x��|{ePe=]���ehkPcia|{eP�j��~lyze¸yzxW�Zy
�jclv�¡�~fePv�ePR�y�gi���ªt�c�y����ie.�jc?xWR�k5mqt�R�½We�~��¼xWadcfePR�yzt=yzclxWR�g�e � ��Y�t=~fxWad��¡?xW�ia¸yzxW��y��j¡iclRieP��a�	+�j�ia�� �"¡iajx¨ºde3y5t�³�~fe��d�ia�	.Y=~fe��d¡icfR�eP�iaG���icZ�jehazt�¡iadx¨ºdehyzt�³i~fe��j�ia a � 	+eP��y a � n ¯ 88�: s � �	ehy�Rix�R�¡it�� a � 88;: � �	.]
� 	 46 9 H�B < DIF�; DIOPH�B J9L D�
 46 H�F�6 9 6 �9FµOÃB9M�O���; 7
(ZxWc�y9v�t�cfR�yzehRqt�R�y�¢ �iRie �=t�ajc3{ehyZ{e���~lcfv�clyze�gie g�cfv�ePRi�dcfxWR  � Ë È Y È clv�¡it�cfahY¹e3y$�¢ [ ¢ ~<t �j�i³�v�ehaj�jclxWR	adcfehv�t�R�RicfehRiRie�kPxWR��dyzad�iclyjeugit�Ri�.~leP���jehkhyzclxWRi�¹¡ia|{ehk?{ePg�ePR�yzeh�P](Z�i¡�¡0xW�dxWRi�����ie��j�ia¹¢ cl~Æe���cl�dyjeu�iR��j¡�cfRieh�ia ø ���ic��zt¨yzcf���ªt�cly1C ø�� § ø YitU��ePk

§q« �  Ê Ë® 
cfRZ�° ± W

��e^yzm�{ehxWaP}ehv�e S�v�x�R�yjaje^���ie ± eh�dy�kPxWR��dy5t=R�yPYbehy����ie
?`^ ø Ê S

 Ê Ë8a
� C ø Ê S

 Ê Ë
ÞGn a s � OC ø	� XHW n£TWs

¶�REk5mixWcl�jcly��iREadeP¡à}ehaje^~fx|kÃt=~?x�adyzm�xWRixWadvÅ{e�n a � ¥ � � � ¥ a ¤ s�]i¶�REv��i~�yzcl¡i~fcle n£T�s�YZ¡?xW�ia a �
a
E Yq¡qt=a^ÞIn a

E s3YqxWRK�jx�v�v�e^�j�ia � Yqehy�xWRKxW³�yjcfePR�yOC ø�� ¯ � � C ø�� ¯ § � �¨ø W n�SUX�s
T



©�e^~<tÀgieh�Z�Zc�}ehv�e�¡qt�a�yzcle�gi�Kyzm�{ehxWaP}ehv�e S�xWRKyzcfade
OC ø	� ¯ ��� § �ø ¥ n�SWS:s

x�}�
�
� n ¯ S:s ������ YqgixWRik�xWR�t

? ^ ø Ê §
 Ê Ë*a

�:ø ¯
��� §
 Ê Ë

ÞIn a s � �ø	� XHW n�S:ËWs
¶�R	tÀ�d�i¡i¡?xW�|{e�t��Kg�{eP³i�Zy.���ie ~<tÀvÅ{ehyzadcf���ie^�d�ia¹¢ eP��y.adePRix�ajv�t�~fcl�|{ePe.gie^yzeP~l~fe^v�t�Ric�}ePaje
���ie ± �  n  Ê ËWs�YÎg�xWRikE§ « � n ¤ 
 «« s « Y7kPe����ic�gixWRiRieE§ � � ¤ 
 «« ]Î©����ªt�c�y����ie eP��y�¡qt=cfaPYq~le��j¡?ePkhyjaje�g�e�C eP�dy¹��,|vÅ{ehyjajcf���ieu¡qt�a�azt�¡�¡0xWa�yÀ}t�X�YbgixWR�kuxWR�¡0eh��y��d�i¡i¡?xW�jeha
§ ��� S ¤ 
 « T« Yqx�}�

�
� n ¯ S:s ������ ] M.~lxWaj� nßS:ËWs�gixWR�Rie

?`^ ø Ê � Ë*a �:ø ¯
�
Ë ÞIn a s � �ø	� XNW n�SUÌ�s

(ZxWc�y �ø ~fe��j¡iclRieP�iaI¡�ajx¨ºde3y5t�³i~leåcfR�gi�icly\¡qt�a ø �d�ia $�¢´]�Í\t�a\~<t.¡iadxW¡?xW�jc�yzcfx�RÀËZY O ?`^.- �ø eP��y
¡iadx¨ºdehyzt�³i~fe��j�ia@? ^ ø ¯ �« � � \ n � ^.-1/us � �ø ehyI¡it�a\~ft.¡iajx�¡0xW�dclyjcfxWR�SWY � \ n � ^0-
/�s � ÞIn a s3]M.clRi�jc£Y O ?`^0- �ø eh�dy\¡iajx¨ºde3y5t�³�~fe¸�j�ia ?`^ ø ¯ �« � ÞIn a s � �ø ]¨©�e¸¡i~f�i�hY �« a \ � �ø eP��yG¡iadx¨ºdehyzt�³i~le�j��a �« a �¨ø YqgixWR�k�nßSUÌ�s�v�xWR�yzade^�|��e

O ?`^.- �ø Ê � Ë/a \ � �ø	� X � a 6 A.¢ W
©��`t���yzade^¡qt�a�yÃYqgie�~<t�g�eP�Z�Zc�}ehv�e�¡qt=adyzcle^gie�~<t�¡iadxW¡?xW�jc�yzcfx�R�ËÀx�R�yjcfaje

%7n O ?32 �ø s � ¯
S
®
¤D
 F � � \

n � ^ -� /us � a \ �¨ø
� ¯

S
Ë � �¨ø

� ¯
���
Ë �ø

� %Cn ¯
�

Ë / � �ø s W
©�xWRik �ø eP��yN�iRE�j¡iclRieP��a�gie�Ä^cf~f~lcfRi½ gie " 
 $�¢ gie^kPx�Ri�dyzt�R�yze ¯ �« ]�©�e^¡i~f���PY �ø eP��y�iR��j¡iclRieP��a�¡�ajx¨ºde3y5t�³i~le�Yig�xWRik�¡qt�aN~<t�¡�ajxW¡?xW�jc�yzclxWR�Ë

%Cn ¯
�

Ë / � �ø s � %Cn O ?32 �ø s
� ¯

S
®
¤D
 F � � \

n � ^ -� /us � a  �:ø
� ¯

S
®
¤D
 F �
ÞGn a� s � a� �¨ø

� ¯
S
Ë � �¨ø

� ¯
S
Ë %Cn �� � �ø s3¥
SUX



x�}� �� � �« � ¤ F � ÞIn a \ s � a \ ]bÍÎt�a�kPxWR��|{eP���iehR�yÃY
�
/ � �ø	� �� � �ø W n�S ® s

��xWv�v�e�¢ eP�dy��iRie��=t�adc3{ehyZ{eNgà� QIclRi�dyjePcfR|�ßÄ�Ât�mi~lePaGgieNkhxWRi�dyzt�R�yze¹gà� QIclRi�dyjePcfR ¡?xW�jc�yzc��We�Y
~fewyjm�{ePx�aP}ePv�e9gie�Ä^xW³qt:,�t=�jmic�ndo¼Ä^x�r<s�v�x�R�yjaje9���ie�¢ eP�dy��dcfv�¡i~fehv�ehR�y�kPxWR�Rie3�Ze�]�QIR
kPx�Ri�jclg�{ePajt�R�yE~<t��j�ic�yze	e���t�khyjewgà�¼mixWv�x�yzxW¡�cfe�ehy�~ft��d�iclyje	e3��t�k3yze9gie�[�mixWvÀ� -8,|�jcfR*gi�
�q³ia|{ewn $�¢�¥ � ¥�¢"¥ ±

� s3YCxWR�xW³�yzclePR�yu�|��e $�¢ eh�dy�~l�icµt��i�d�jcµ�jclv�¡�~fePv�ePR�y�khxWRiRie���e9nªkh�ß]
o'.K� (|r<s3]?�Ct kP~<t=�j�jc��qkÃt¨yzcfx�R�g�e)%�Ât�a¹v�xWR�yzade t�~fxWad�����ieu~le�½WajxW��¡0e�gà�¼mixW~lxWRixWv�cfe^gi��k|¾x�Rie
�u¢ �d�ia8$^¢ eP��y.�iR�gieh��½�ajxW�i¡?eP�Ngi�Ky5t=³i~fePt��K�j�ic���t=R�y

 � giclv�ehRi�jclxWREgieu¢ ·�xW~Ýn ��¢�s
 t�aj³ic�yzajt�cfade X
 Ê Ë � Ë.� (���n �is
 Ê Ë � ® � (|¡7n �is
 Ê Ë � V (Z¡iclRCn & s
 Ê Ë � & � «

ÍÎxW��a  � á�Y�~fe�kÃt��K·�xW~Ýn ��¢�s � (Z¡�cfRCn & s�eP��yKcfv�¡0x��j�jcl³i~fe�kÃt=a'/ g�{eh�iRiclyE��Rie
�dyjaj�ik3yz�iadeµgie (�t��zt=Á|c��j�ia>$�¢´YUgixWR�k.��¢ eP��yÎÁ0Ât�m�~3{ePadcfehRiRieGe3y �NcfkhkPc���¡i~ft=yze7kPeµ���icWv�xWR�yzade
���ie�~le.½WadxW�i¡?e.gà�¼mixW~lxWRixWv�cfeNgie �u¢ eh�dy�clRikP~l�i��gqt=Ri�B(���n ® s � (Z¡�cfRCn & s.n��dyzadcfk3yzePv�ePR�y5s
nªk3�ß]7o'%�Ât=r�Y�¡i¡à]�S ® s3]
¶�R�v�xWR�yzajeÀ}tu¡�a|{eP�dePR�yå���ie¹~feNkÃt=�å·¹x�~Ýn ��¢¿s � (���n�Ë.�isGeh�dyÃY|~f��cbt��i�j�dc�Y�cfv�¡?xW�j�dcf³i~le�]

��xWRi�dcfg�{ehajxWR���~fe�ajeh~�}e3�WePv�ePR�y�¡qt�azt=~f~�}eh~fe 	´g�e �ø gqt�R�� �u¢´YÎx�}��~��¼xWadcfePR�yzt=yzclxWR�gie �u¢
�jehazt�c�yCg�{eP�dxWajv�t�cl� ¯ � ]U�Ct���xWajv�eGgie¸Ä�Ât�mi~lePa�gie �u¢ eh�dy ¾� ��� Ê �Þµn /�s � / � �� ¯ 88;: � / ��� Ê / � 88;: n�kh�ß]bo0%^Ât=r£Y�¡i¡à]�SUÌ�s�]�©�eN~<t��dePkhyjcfxWR � xWR��zt�c�yI���ie�/ � n ¯ � 88;: s � 	 eP�dy¸¡iadx¨ºdehyzt�³i~le�j��a(/ � �ø Y|gixWRik ¾� � 	*eP��yå¡iadx¨ºdehyzt�³i~fe¹�j�ia �� � �ø ¯ � / � �ø ���ic?eP��yåR��i~I}t�kÃt=�i�je¹gieÀnßS ® s3](Z�ia ��¢ xWR+t�gixWRik�yzajx����µ{e��iR��j¡iclRieP�iau¡qt�ajt�~f~�}eP~feÀ���ic¸�je�yzadxW���We�gqt�Ri�u~fe�Rix#,�t���gie¾� Y " � �u¢´]G©��`t���yjaje�¡qt�adyPYÎ��R+azt�cl�jxWR�RiePv�ePR�y�¡��iajehv�ehR�y�t�~f½Î{eP³iadcf���ie�v�xWR�yjaje��|��e�~feh�gieh�Z�E�d¡icfRieh�iaj��¡qt�azt=~f~�}eh~feh���de�yzajx����WehR�yNadeP�d¡0ehkhyzc��Wehv�ehR�yNgit�Ri� " � �u¢ ehy " « � �u¢´Y���RiekPx�R�yjazt�g�cfkhyjcfxWRÆ]C�Ceh���deP�i~l�ukPt������ic¸ajeh�dyzehR�y��jx�R�y�¡qt�a kPxWR��|{eP���iehR�y�·¹xW~�n �u¢¿s � (Z¡Cn ��s
ehyu·�xW~Ýn ��¢�s � X�]à©^t�Ri�^k5mqt�kh�iR�g�e�kheP� gieP�|��kÃt��hY $^¢ t�giv�ehy��iR�e�Ì:���dyjaj�ik3yz�iade gie(�t��jt�Á�c�]ZÍÎxW��aåv�x�R�yjajeha��jt�a|{eP½��i~<t�adclyZ{e�Y�cf~b�d�HV y�gie�adePv�t�aj���ieha����ie�YZ�jcGn /I¥ a ¥
	�s¸g�{e3�qRic�y~<tKÌ¨�Ý�dyjaj�ik3yz�iade�gieg(�t��jt�Á�cµ�j�ia $�¢´Y7t�~fxWad��~<tE¡iajx:ºdePkhyjcfxWR�gie a ehy 	 �d�ia�¢ eP��y���Rie
gicl�dyzadcf³i�Zyzcfx�R9cfR�yZ{eh½Wazt�³�~feÀehy a|{eP½W�i~lc�}ehajeÀgie giclv�ehRi�jclxWR�ËK�d�iau¢´YCgixWR�y ~feh� x�aj³ic�yzeP�^�dxWR�y
gieh�À�j¡imà}ehajeh� ± « n�kh�ß]�op·¹e3rÜs�]��¹R ajt�cf�dxWRiRiehv�ehR�y t�~f½Î{eP³iadcf���ie�Y7v�xWR�yzaje��|��e�gqt�Ri�À~le�kPt�� � V�� Ê Ë|Yàcf~ÎRà�',9t�¡qt���gieÀ�j¡�cfRieh�ia�¡qt�azt=~f~�}eh~fe gqt�Ri� " � ��¢´Y��jt������jc.�u¢ � 6 ¤ 
 « YkPe ���icCcfv�¡i~fcl���ie ¢ � â�Í>� � 
�� ]?_\cfRit�~fehv�ehR�yPY�~le ���ix=yzcfehR�y.gie $�¢ ¡qt�aN~ft�Ì:���dyjaj�ik3yz�iade
gie (Zt��zt�Á�càeh�dyN�iR�e.�=t�ajc3{ehyZ{e¹���qt=yzehajRiclxWRiclePRiRie.gie^kPxW��aj³i�iade^�jkPt�~<t�claje�¡0x��jclyjcl��e�Y�e3y�¢ eP��y
~��¼eP�d¡qt�khe�gieP�Gy��Ncl�dyzeh�iaj�µt=�j�jx|kPc3{eu}t.khehyjyjeå�=t�ajc3{ehyZ{e����qt=yzehajRiclxWRiclePRiRie=YWkÃt=aGcf~|eP��yI~feå���ix=yzcfehR�y
gie�$�¢ ¡qt=a��iRie gieP�N�dyjaj�ik3yz�iadeP�¹gie)(�t��zt=Á|c¸n�kh�ß]7o0%1-+.�rÜs�]

SWS



�E{ehkPcl¡iajx|���iePv�ePR�yÃY�¡?xW�ia  � V�� Ê á � ® � ¯ ËZY��dc</ ¤ � « eP��y¸�iRieN��t=ajc3{e3yZ{e����qt=yjePadRicfx=�RiclePRiRie¹gie�khxW�iaj³��iaje��dkÃt�~ft�cfade¹¡?xW�dclyzc��We=Y|cl~be3�Zcf��yze��iR��q³iaje {Y�� ¤ 
�� Y�t��Z��g�eP�j�d�i�ågie /�Y|�|��ct�giv�ehy¹�iRie�Ì¨����yzaj��khyz��aje�gie�(�t��jt�Á�c\a|{eh½W�i~lc�}ePade�]�(ZxWc�y^¢ ~fe����ix=yzcfehR�y�gie � ¡qt�a¹~��¼xWaj³ic�yze
gà�¼�iR�g�eP�uÌK��ePkhyjeP�iad��gie�Ä^cf~f~lcfRi½�]�M¹~fxWad�u¢ eP��y���Rie��=t�adc3{e3yZ{e Á0Ât�mi~3{ehajclePRiRie �d¡icfRix�ajcfeh~f~le�Y
{ehyzt�R�yE~��¼eP�d¡qt�khe9gieP��y��Ncl�dyjeP�iad�Egie /�]�©�� t��Zyzaje�¡qt�a�yÃY � eP�dy��iRiew�=t�ajc3{ehyZ{e	gà�`QIcfRi��yzePclR
gie�khxW�iad³i�iajeÀ�dkÃt�~ft�cfade  n  Ê S:s�Y0kPt�a�cl~\t�g�v�e3y��iRie Ì:���dyjaj�ik3yz�iade�gie`(Zt��zt�Á�c£] M.~lxWaj�¹~feh���xWadv��i~feh��gie9o`¶�� �uSPr£Y\¡i¡Æ] ® á � v�xWR�yjajePR�yÀ���ieE¢ eh�dyÀ��Rie��=t�ajc3{ehyZ{e�gà�`QµclRi�dyjePclRÅtU��ePkE~ft
kPx��iaj³i��aje��dkÃt�~ft�cfade ± �  n  Ê ËWs3]C��e�k|¾xWRie��j��a ��Y#�C��Y7eP��y�m ,|¡0ehajÁ0Ât�mi~3{ePajclePRàYCgix�Rikcf~�e��Zcf�dyjeu��R	�j¡�cfRieh�ia¹¡it�azt�~l~�}eh~fe �ø gqt=Ri� " � � ��Yb¡iajx¨ºde3y5t�³�~fe �j�ia��iR	�d¡icfR�eP�ia �ø �j��a���Y���icÆ¡it�a�~le¹¡qt=azt�½Wajt�¡imie¹kPc���gieh�j�j���åeP��y�}tu�dxWR�yzxW��a�¡iadx¨ºdehyzt�³i~fe��j��aå�iR��d¡icfRieh�ia ø �j��a�¢
���ic��zt¨yzcf���ªt�cly�n�SUÌ�s�]qQIR�¡�~f�i�hYqkPxWv�v�e �ø �zt=yjcf���ªt�cly nßS ® s�YixWRKxW³�yjcfePR�y

� �Uø	� ¯ � �ø ¥ n�S � s
gixWR�k ø���ø�
 Ê ø� YbtÃ�Wehk � �¨ø�� ��� � ø�� Wb©�e�n�SUÌWs�ehy�n�S � s�xWREyzcfade

C ø Ê  Ë ø Ê ø$� X�¥
���icCv�x�R�yjaje����ie ø eP�dy¹�iR��j¡iclRieP�ia�¡iadxW¡iaje tÃ�WehkÀ§ � � S ¤ 
 « T« Ybc£]`e=]?¢ eP��y.��Rie �=t�adc3{e3yZ{e3�
~fclv�c�yze=] 	 ]`Q�] ©�]

� 2zê�;¨13û�>|25ùPò SW]Z¶�R�¡?eP��y��je¹¡0xW�dePa�~<t��|��eP�dyjcfxWR YZgà�¼x�}���|clePR�yå~ft gic���{ehajehRikPe¹ePR�yzade�~feh�
kÃt=�  � V�� Ê Ë ehy  � V�� Ê á��`M´¡qt�a�y.~ft�azt=cf�jx�R�P�t�~l½\{eP³iadcf���ie Pwn�~��¼cfRie���cl�dyjePRikhe�gà�¼�iR�j¡�cfRieh�ia�¡it�azt�~l~�}eh~feågqt=Ri��~le�R�x ,Wt���g�e¹~ft���xWadv�e�g�e�Ä�Ât�mi~lePaIgie���¢ ¡0xW��a  � V�� Ê ËWs�Y�cf~,KtÀ�iRie�ajt�cf�dxWR P�yzxW¡?xW~lxW½Wcf���ie PÀt��i�d�jc@Yi¡?xW�ia  � V�� Ê ËZYi~le^�jeP��~7eh�j¡qt=kPe gie^y��Ncf�dyjeP�iad����ic.eh�dy�ePR�v�¾ePv�e�yjePv�¡i���iR�e��=t�ajc3{ehyZ{e hkj ÕÜÐ ��Ô�ÕªÑPÙÜÙ�ÑPYIeP��y	â�Í���� 
�� Y�khxWv�v�e�eP�d¡qt�kPe	gie
y��Ncf��yzeh�iaj��gie���Í « ��]�¶�RE¡0eh��yå�ªt�claje.~£� t=Rqt�~fx�½WcfeNtÃ�Wehk^~fe¹kÃt��åg�e�~<t�g�cfv�ePRi�dcfxWR�kPxWv�¡i~fe��Ze
¡qt�claje+Y�cfkPcb~£�`clR�{eP½�t=~fclyZ{eågie.Ä�clajk5m�³?ePaj½�¡0eh��y�¾e3yzaje¹t�vÅ{eP~lcfxWa|{ePeN¡qt�a¸azt�¡�¡0xWa�y }t ~<t�gicfv�ePR��jcfx�R
kPx�v�¡i~le3�Ze�clv�¡it�cfade�}t�kÃt����je�gÆ�`�iR�e�kPxWR�yjazt�clR�yje�P�t=~f½Î{eh³iajcl�|��e P9n��j�ia¹~feh�¹�=t�~feh�iaj��¡iadxW¡iajeh�
gie � s�YZv�t�cl���iR�e8PWazt=cf�jx�R�yzx�¡0xW~lxW½Wcl�|��e P eP�dyå~feN�ªt�cly����ie�~feh��eh�j¡qt�kheP��¡iadx¨ºdePk3yzc����åRie.�dxWR�y
¡qt��N�d¡icfRix�ajcfeh~f�åehR�g�cfv�ePRi�dcfxWREkhxWv�¡�~fe3�Ze�¡qt�claje=]
ËZ] (Zc¸·¹x�~Ýn ��¢¿s � X�Y�xWR�t $�¢ � ± ¤


�� n�kh�ß]¸o0%^Ât=r<s�ehyu�iR�ajt�cf�dxWRiRiehv�ehR�yu�dcfv�¡i~fe
v�xWR�yzaje��|��eK¢ � â�Í Ç ]\©����ªt�cly����ie � � È n " �	� �� n£¢¿sjs � � �
� ��Ç 
�� ¥ÎxWR+yzadxW���We � �
� ��Ç 
���j¡�cfRieh�iaj�N¡iadxW¡iajeh�¹g�e)C!�d�ia�â�Í Ç tÃ�Wehku~ft��=t�~feh�ia�¡iajx�¡iaje È Ê SW]Ì�] (|c  � V�� ¯ ËZYÆe3y�·¹xW~�n �u¢¿s � (Z¡Cn�Ë>�£s3Y0xWRwyzadxW����e���R9�jeP��~I�j¡iclRieP�ia.¡qt�azt=~f~�}eh~fegqt�R�� " « � ��¢´Y¸gixWR�k���R*�jeh�i~��j¡iclRieP�ia ¡iadxW¡iade�gie C �j�ia�¢ tÃ�Wehk	~ft9�=t�~leP�ia ¡iadxW¡iade
È Ê SWYqgix�R�y�~le^kPxWR¨ºd��½W��{e�eP��y¹��R��d¡icfRieh�iaN¡iajx�¡iaje tÃ�Wehku~ft���t=~feP��a�¡iajxW¡�aje ¯ n ÈÉÊ S:s3]
ÿ �?2zê�ú0÷ª25ùPò ��eh���jeh�i~f��e3�ZePv�¡i~leP�¸kPxWRiR��i��gie��=t�adc3{e3yZ{eP�����qt=yzehajRiclxWRiclePRiRieh��}t kPxW��aj³i�iade

�jkPt�~<t=cfaje.¡0xW�dclyjcl�We^�dxWR�y.g�eP�NeP�d¡qt�kPeh�.� ,Zv {ehyjajcl�|��eP�P]?¶�R�t�yzajx�cf�å�ªt�v�cf~l~feP�
��Í � � ± � n � Ê S:s

± � n �is 
 ± � nßS:s
¥ a � � ± $�n � Ê ËWs

± n $�n �is 
 $�n�Ë�sjs
¥ 	 � � ±�� n � Ê ® s

± n � n �is 
 � n ® sds
¥

S:Ë



ehy � e��ZePv�¡i~feh��khxWajadeP�d¡0xWR�gqt�R�y�t��Z� ½�ajxW�i¡?eP�Àe��ZkPeP¡Zyzcfx�RiRieP~l�P]I�Ct9¡iadePv�c�}ePade��ªt�v�cf~l~fe�t
kPx�v�v�e¹�ªt�v�cf~l~fe�gie¹��t=ajc3{e3yZ{eh����~lcfv�clyjeP��¢ � � 
 « � â�Í « � 
�� ]��Ct��ªt�v�cf~l~fe a � cfRig��icly�kPxWv�v�e�=t�ajc3{ehyZ{eP���Ý~fclv�c�yzeP�¸~<t��ªt�v�cf~l~fe�gie^�=t�ajc3{ehyZ{eh��gieP��giajt�¡0ePt��Z��n �Kclv�¡it�cfazs

ä � 
 « n£ËZ¥ÃS:s � 9Zn / � ¥1/ « s��|X 6 / � �)/ « ��â �

 « ¥ � � È â /

E
� � :	W

�Ct��ªt�v�cl~f~le�	 � clRigi�ic�y�kPx�v�v�e��=t�ajc3{ehyZ{eh���Ý~fcfv�clyjeP�¸~feh��eP�j¡it�kPeh�.mixWv�xW½i}ehRieP�un �Eclv�¡it�cfazs

� � � 
 « � ± � n � Ê ® s
± n � n �is 
 � n£Ì�s 
 � n�Ë�sjs

W
ÍÎxW��a�g�eP��g�{ehyzt�cf~l�PY�x�R�¡iadxW¡?xW�je�o'(�t=r£]
� 2zêK2z13ýz4ª25êE25-?ôªùÃò�� e yjcfePR���}t ajePv�ePadkPclePa � eÃt�R9ÍIclePajade�%�xW�iaj½��icf½WR�xWR�¡?xW�ia�~feh�¹R�xWv �

³iadeP�i�deP�.clg�{ePeh�N¡qt�adyzt�½Î{eheP��t��KkPxW��aj�Ngie�RixW�Ngicl�jkP���j�jclxWRi�h]

� 46�� 46 F 6 B9M 6*<
o0%^Ât=r �.]�% ÂM ��Y � 23;¨÷ �^4f÷l÷f4f-N�	ù�úÆ4f-08U1jù ;=-?/ ç 8:÷ª8U-08:êCH � ��xWv�v��iRà]>.	t=yzmÆ]GÍIm ,Z�h]

�
	�� nßSUTWTWÌWs3Y � XWT¨� � ËZSW]
o0%1-).Kr �.] Í7] %�¶���Q���YÆÄÀ] - M.� ���åÄ �5Y�%.] .�]�. M����uY� >�;�ô�251d-i4ª8:-�4ªý � 2P/?>|ýUô£4�8:-w;¨-0/

ÿµ4l-iùÃô�254l-	6	;=-i4 ü 8U÷ª/�ù � ��x�v�v���Rà] M.Rit�~�]�-^ePx�v�]���n�SUT�TWÌ�s3YqËWË�T¨�ßË & T�]
op_ba�r [�mà]�_� �ßQµ© � ���å· Y b 2z1 251dùÃôß2 ÿµ4 ��25- �I251Pô /i25ù b 4l15;�ý �IúI2z15;�ô�8:1jù 254<ö

-0251 ��8:êuú�;��?ôß2z- � 4�25ê�;=-i-iù�ý ç 25- 6	;=-i-i4 � ü ;=÷Ýôª4U�7��254�ô+-i4ªý ç ô£-?2 �|;�ôª4ÝõU251&ó,��;=ö
÷Ü;=1 �|1��>�ê�ê�>�-H� � .	t¨yzmà]8�¹t�k5miaP]�����nßSUTWVWXWs3YÆS�S & �5S ® á�]

op·¹ehr � ]�·.Q��/. MG��� Y �å-Kô ç 2 b 4���251�25-?ô£4<;=÷���2h8:êK2Uô£1 H�8 üqü 8:÷f4<;�ô£4�8:-iù � M¹RiRà]	.�t=yzmà]
����n�SUTWá�X�s3Y ®W® � � ® � & ]

op·¹c�Shr ¶À]i· � � M�� �5Y �µú è2515;Zôß2:>=1jù./i2 b 4f1z;�ý�ùP>�1�÷ª2zù�õ3;=1j4 è2:ô è2zùå1j4�25ê�;=-i-i4�25-i-?25ù��q6�4f-08¨ö
15;�ôª4ª8:-9/i25ù�õ3;=÷ª2U>�1jù�úÆ138�úÆ132zù � [�mà}eP�de�gie�Ìi}ePv�e�� ,|kh~fe�Y?QIkPx�~fe�Í7xW~U,�yjePk5miRicl���ie
n�SUTWV ® s3]

op·¹cÜË:r ¶À]Æ· � � M�� �5Y ÿI4U��2z-?õh;¨÷Ý>|2zù 8 ü ô ç 2 b 4f1z;�ý 83úI2z15;�ô�8:1 8U-�ýP8:êuú�;�ýUô����; ç ÷�251�ê�;�ö
-i4 ü 8:÷�/�ù � ��xWv�v��iRÆ]�.	t=yjmà]bÍIm	,|�h] ����� nßSUTWT ® s�Y � áWÌ:� � & TZ]

opÄ�c£SPr Ä ]»�ß©�]WÄ � �å�å·/%åQ��1-ÀY ,.-�2zùÃôª4fê�;�ô£4�8:- ü 8:1�ô ç 2 ci1dùÃôG254 ��25-?õ3;=÷Ý>�2�8 ü ô ç 2 b 4l15;�ý
83úI2z15;�ô�8:1¹8:-wýz÷ª8:ù�2P/ ���; ç ÷ª2z1åê�;=-i4 ü 8U÷ª/�ù�8 ü úI8Uùj4Ýôª4ÝõU2Nù3ý�;=÷Ü;=1�ý:>�1Põh;Zôj>�1�2 � M.RiRÆ]-�~lxW³qt�~�M.Rqt�~£]�-^ePxWv�]���nßSUTWVWáWs3YbË�TZSh�ßÌ�Ë � ]

opÄ�c<Ë¨r Ä ]»�ß©�]ÎÄ � ���å·/%�Q�� - Y � 8:ê�úà;�ý:ô.ùd4 ��öß/�4fêE25-iùd4ª8:-b;¨÷ ���; ç ÷ª251uùÝúÆ4l-+ê�;=-i4 ü 8U÷ª/�ù
8 ü úG8:ùj4�ô£4�õ:2�ù3ý�;=÷Ü;=1åýU>�1Ãõ3;�ôd>�132 �I4Ýô ç ô ç 2åùdê�;¨÷f÷ª2zùÃôqúG8:ùjùd4k"=÷�2 ci1jùPôI2z4U��2z-0õ3;=÷�>|2N8 ü
ô ç 2 b 4f1z;�ý�83úG251z;�ôß8U1 � .	t=yzmÆ] M.RiRà]������+nßSUTWVWV�s�YÆS � & �5S & á�]

SUÌ



opÄ�x=r (0]\Ä.¶*% M � M*(�· �5Y �å-ÅýP8:êuú�;�ýUô ���; ç ÷�251�ê�;=-i4 ü 8U÷ª/�ù �I4�ô ç úG8:ùd4Ýô£4�õ:2�/i2dc�-i4Ýô�2
� 4�ýPý54Gôß25-�ù38:1 � M.R�Rà]qx��>.	t=yzmÆ] � � n�SUTWáZS:s3Y � & X¨� � &=® ]

op�Cc�r M�]¨� ���å·��.Q���¶�� ��� �\Y � ;µúÆ132zê�4Ãé251�2åõ3;=÷�2:>�1bú01383úÆ1�2�/�2G÷3þ 83ú è2515;Zôß2:>=1I/�2 b 4l15;�ýúI8|>=1�>�-?2 õ3;=1j4 è2:ô è2 � �; ç ÷ è251d4ª2z-i-02 2:ôµù38:-�ý�;=ù�÷f4fê�4Ýô�2 � �.] ��]�M.kPt�gà]�(ZkPc£]?Í\t�adcf�PY
yÃ]�� ��� Y (¸{ePadcfe�� n�SÃTWTWX�s�Y & S & � & ËWËZ]

o'.K� (|r � ]��$]/. �ß� ��¶ ��Y � ]`©�] (Z[ M*(�·¹Q¸_\_�Y�� pZÓWÔ�Ó ?P×�ÑPÔ�Õ h ×£Õ ? ?PÙ�Ó hdh Ñ h	� ÍµadcfRikhehyjxWR
�¹Ric��0]bÍIadeP�j�hY<�¹eh� � ePad�je ,�YÎSÃT &=® ]

o¼¶À� �uShr %.]i¶�� �.Q �ß�C�IYCæ7ç 2 ü >�-0/Z;=êE25-?ô�;=÷à2Pû�>�;�ôª4ª8:-iùN8 ü ;uùP> "=êE251dùj4ª8U-�� .�cfk5mà]H.	t=yjm
� ] � ��n�SUT�áWá�s ® � T:� ® áWTZ]

o¼¶À� ��Ë:r %.]�¶����¹Q �ß�7�IY B0ÑPÛÀÕÜØ�
�ÕªÑPÛ ÓWÐqÐqÕ�ÓWÐ��Ñ���Û�ÑP×£Ô	� � M.kPt�gà]^ÍIadeP�j�hY��¹e3� �¸xWadÁ?Y
SUTWVWÌ�]

o'(�t=r (0] (NM�� M*.	¶�� Y  >W;�ôß2z1j-i4�8:-i4ªý � �; ç ÷ª2z1*6	;=-i4 ü 8U÷ª/�ù � ��R��WehR�yÃ]g.	t=yzmÆ] � �
n�SUTWVWËWs3YàS ® Ì¨�5S & SW]

nmMu]�.�xWadxWc<t�R��bs���ehR�yzaje gie).	t=yjm�{ePv�t=yjcf���ieP�hYbQIkPxW~le�ÍÎxW~ ,|yjePk5miR�cf���ie�Y?ÍÎt�~<t�cl�jePt��

S ®


