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 |  traverse (Node L R) H = { traverse L H;

  traverse R H } ;

Put Take

join 2 j2

b = leaf?(T)
switch b

entry

join 2 j1

join 2 j3

entry entry

merge

L = entry R = entry

fp2 = frame_alloc traverse
fp1 = frame_alloc traverse

M: N:

traverse:

cfp,cip,T,H = entry

return  cip, cfp

gload T[0] gload T[0] gload T[1]

call traverse, fp1,
fp, M, L, H

call traverse, fp2,
fp, N, R, H

{ H![j] = H![j] + 1 }def traverse (Leaf j)   H =

j = entry

gtake H[j]

hj = entry

hj1 = hj + 1

gput H[j] hj1
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current
frame

fp

registers

R0

sp

R1

Interconnection network

Node Node

msgqt

msgqh

Incoming
messages

(queued asynchronously, e.g., by interrupt
handler, network coprocessor, ...)

Node

First slot of
each message
is an instruction
pointer (msg−
handler)

IP

message
queue

scheduling
stack

�wNQ^oTCUnf � � VC`)ao`)f�N_g§f�aqtlR8g3jCs3f�j?��a#sCNQPL`pULNQr3T3`Lf�s>e#f�e#j?UlSe�TC[Q`�NQdCUljJt�f�P)PLj?U

Ë
[�[QjCt�ao`pNQjog j?���ÚUnaqe#f�Piaog3s8R3f�aqd>jqrq¾lf�t�`)P�N_PisEjqg3f�rCS§t�a?[\[_P�`)j�`LR3f�UlT3gC`pN_e#f#P)SCP)`Lf�e�� �
RCN_tnR>t�TCULUnf�gC`�[QS T3PLf�P�PpNQe#d�[Qf
UnjoT3g3sC�AUnjorCNQg PL`pUlaq`)f�^?NQf�P�`LjsCN_P)`pULNQr3TE`)fG�®Unaoe#f�P�aqg3s+jqrq¾lf�t�`)P�aoe#jqg3^oP)`�`)R3f�dCUljJt�f�P)PLj?UnPG£6e�T3tlR>��jmUnZ�Ulf�e#a?N_g3P�`)jGr.f
s3jog3f
N_gfl�3d7flU)N_e#f�gC`pNQgE^�kNQ`LRsCN�¦�f¤Unf�gC`�PL`pUlaq`)f�^?NQf�Pn¥lW
² f
am[QP)j�a?[�[Qj?� TEP)flUL��PLd.f�t¤N\³.f�s>aqgEg3jq`Laq`pN_jqg3P±NQgG`)R3f�P)joTCUnt�f�t�jCs3f
`)j#t�jqgC`pUlj?[&�®Ulaqe#f�aqg3s�R3f�aqd�jqrq¾lf�t�`�dC[_aqt�f�e#f�gC`��3N_g3tl[_T3sCNQgE^§t�j?�A[QjCt�aq`�NQjog8j?��jqrq¾lf�t�`)P�aog3sG�®Unaoe#f�P�W
µ�TCU=e#jCs3f¤[Jj?�3e#f�PLP)ao^?NQgE^�N_P �oflUnS�[\N_^qRC`p�kflNQ^oRJ`�W � ` aoP)P)TEe#f�P a�e�NQgCN_e#a?[J`�Unaog3P)d7j?Ul`&[Qa?SoflU�`)j
aot�`)T3am[\[_S�s3fl[�NQ�qf¤U¶e#f�P)P)ao^qf�P��
�kNQ`LRvgEj#�6TCUl`)R3f¤U�NQgC`)f¤UndCUlf�`)ao`pNQjog&WVCT3tlR>a`pUlaqg3PLd.jmUn`�[Qa?SoflU�N_Pijm�6`)f�g8a?�?a?N�[Qaqr�[Qf#sCN�Unf�t�`�[QS+NQg>R3a?Uls3�ka?UnfmW�Ë
[�[�e#f�P)PLaq^qf
t�joe#d.joPpNQ`�NQjog aog3sÂe#f�P)P)ao^qfl�pR3aog3sC[\N_g3^ N_P#s3jqgEff�gC`pN�Unfl[_S��kNQ`)R�NQg�`)R3f8¼1�)M � VEh»UnT3gC`�NQe#f�P)SCP)`Lf�e�W � g�aqs3sCN_`pN_jqg&�
jqT�U
t�joe#dCN\[_flU#NQg3t¤[QT3s3f�P#r.jo`)R P)`Laq`�NQt�aqg3s>s3SCg3aoe�NQtjod3`pN_e�NQ¡�ao`pN_jqg3P�`)R3ao`�f¤[\NQsEf§e#f�P)P)ao^qfl�pd3aoP)PpN_g3^>t�jqe#dC[_f�`)f¤[QSÂ�
REf�g `)R3f
P)joTCUnt�f�aqg3s�s3f�P)`pN_g3aq`�NQjogvamUnf�ZCg3j?�
g`Lj#r.f�jog`LR3f�P)aoe#f�dCUnjCt�f�PLP)jmU¯W
µ�TCU�s3f�PLtlU)N_d3`pN_jqg R3flUlf#e#flUnf¤[QS8^mNQ�qf�Pi`LR3f 2.a?�qjmU�j?��`LR3f�N_e#dC[Qf�e#f�gC`)aq`�NQjog&W �3jmUie#jmUnf�s3f�`)a?N�[6� `LR3f�Unf�aos3flU�NQP�Unf¤�6flU)Ulf�s
`)j8Ç¬Ï'T�Ê�W

� �¨� � ����	�� ���#� � �l��� ������
	 ����	����������������!¹"��!�� �

� g8`LRCNQP�PLf�t�`�NQjqg �kf�t�joe#d3a?Ulf � s+jqgC[_S8`)jGjq`)REflU§ÁlP)REa?Unf�sve#f�e#jmUnSCÃ#d3amUna?[�[Qfl[kdCUnjo^?Unaoe#e�NQg3^¹[Qaog3^qT3ao^qf�P�r7f�t�aoT3P)f#�kf
r7fl[\N_f��qfG`)R3ao`�e#f�PLP)aq^ofl�pd3aqPLPpNQgE^�[Qaog3^qT3ao^qf�P�£AP)T3tlR aqP�µ�t�t�aqe j?U�h
V3¼�¥�amUnf��6T3g3s3aoe#f�gC`)am[\[QS+g3jq`��qN_aqrC[_f��6j?U�^qf�gEflUnam[\�
d3TCUld.joP)fGd3a?Ula?[\[_fl[�dCUljq^?Ulaqe#e�N_g3^3W8��f�PLP)aq^ofl�pd3aqPLPpNQgE^>[QaqgE^qT3ao^qf�P�Unf�cCTCN�Unf�`)REfdCUljq^?Ulaqe#e#flU�fl�3dC[\N_tlNQ`�[QS�`)j8dEa?Un`�NQ`�NQjqg
�kj?UnZ�aog3s�s3aq`La3�&�
RCNQtlR+NQP�sCN\¿t�T�[Q`�`Lj#s3jf��of�g>jqg3t�fm�.[_f�`�a?[_jqg3f�REa?�qN_g3^`Lj#Ulf�s3j#N_`��6j?U�sCN\¦&flUnf�gJ`�e#aotnR�NQg3f�t�jqg�³.^qTC�
Unao`pN_jqg3P�W

��]�� � / ` \ � V>\.5 %>W ^/`��FV>\,[�\.%>W

�i¼���NQPGavd�Unjqe�N_g3f�gC`#Ulf�t�f�gC`Gs3f��qf¤[QjqdEe#f�gC`#NQg�d3amUnam[\[Qf¤[Fd�Unjq^mUnaoe#e�NQg3^+[Qaog3^qT3ao^qf�P8Ç =�� �OÈ���ÊpW � `�NQPGavPLT3d.f¤UnP)f�`8j?�
�Ej?Un`�UnaogÂÐ�TC�1aqg3s � `LP�s3f�P�NQ^qg NQP�r3aqPLf�sÂjogvf¤��d7flULNQf�g3t�f8�kNQ`LR [Qaog3^qTEaq^qf�P�[\N_Zqf �Ej?Ul`pUlaqgÂ] Ç = 0�Ê
aqgEsvÎYNQf�g3gEa �Ej?Ul`pUnaog
Ç ÉqÉ5Êp�3aqgEs§t�jqe#e#flUltlNQam[=j?¦&flULNQg3^oP�a?Ulf�fl�3d.f�t�`)f�s+�®Unjoe�P)f��qflULUna?[��of�g3s3jmUnP�W

=	�



�i¼�� R3aoP�P)f�cCT3f�gC`�NQa?[
P)f�e#aqgC`pN_t�P���fl�3t�f�d3`��6jmUFt�flUn`La?NQg amU)Ula?S8P)`Laq`)f�e#f�gC`)P�aqg3s+[QjCjqdEPi�
R�NQtlR e#a?S�r.f�Ulf�^qamUns3f�s aoP�a
£®[_a?Ul^qf¯¥�t�jm[\[Qf�t�`pN_jqg j?��P�NQe�TC[Q`Laqg3f�joT3P�aqPLPpNQ^og3e#f�gC`)P�`LR3aq`�e#a?Sr7f�fl�3f�t�T3`Lf�s>NQg+d3a?Ula?[\[_fl[6W�¢
R�NQP�Á¤P)f�cCT3f�gJ`�NQam[QÃ8r3aoPpN_P�N_P��
j?�
t�joTCUnPLf?���oflUnS>�?a?[_T3aqrC[_f�NQg�s3f�r3T3^o^?N_g3^3W � g �i¼��±��`)R3f#d�Unjq^mUnaoe#e#flU�P)d7f�tlN�³.f�PGRCNQgC`)P�`)j8`LR3ft�joe#dCN\[_flU�Unf�^oa?Uns�NQg3^
`)REf�sCNQPL`pULNQr3T3`�NQjog j?��s3aq`LaaotlUnjoP)P�d�UnjCt�f�PLP)j?UlP���aqg3s�`LR3f�t�joe#dCN\[_flU�s3f�`LflUne�N_g3f�P�gEjq`
jqg�[QS�`)R3fF³.g3a?[�s3aq`La#sCNQPL`pULNQr3T3`�NQjog
r3T3`�a?[_P)j>a?[�[�`)R3f��kj?UnZ>sCN_P)`pULNQr3TE`pNQjog £Ag3aqe#f¤[QSo���
RCNQtlR�dCUnjCt�f�P)P)jmUnPGfl�3f�t�T3`Lf8�
RCNQtlR�NQ`LflUnao`pN_jqg3P#jm�ia8d3amUnam[\[Qf¤[�[QjCjod.¥lW
¢
R3f#s3ao`)a�sCN_P)`pULNQr3TE`pNQjogÂRCN_gC`)P�R3a?�qf�`)R3f#aos3�?aqgC`Laq^qf�j?�
r.flN_g3^8amUntlRCNQ`Lf�t�`LTCUnfl�ANQgEs3f¯d7f�g3sEf¯gC`�� `)R3f�f�e#d3REaqPpN_P�N_P�e#j?Ulf
jqgGUlfl[Qao`pNQ�of�dC[_aqt�f�e#f�gJ`�aog3sam[\NQ^og3e#f�gC`�jm�=e�TC[Q`�NQdC[_f�amU)Ula?SJPkUlaq`LR3flU�`)REaqg�aqr3PLj?[_T3`)f�s�NQP)`�U)N_r3T3`pN_jqg3P�W
hkTCULUnf�gC`�t�jqe#dCN�[Qaq`�NQjog§`Lf�tlR3g3jm[Qjq^oSG�6j?U
�i¼�� NQP
jogC[QSGt�aqd3aorC[Qf�j?�=REaqg3sC[�NQg3^#PL`)ao`pNQtm�±ÁnUnf�^oTC[QamUnÃ#d3amUnam[\[Qf¤[=t�joe#d3T3`)ao`pN_jqg3P
`)REaq`±³.`�g�NQt�fl[_S#N_gJ`Lj�`LR3f�V3¼��8]»£pVoNQgE^?[Qf�¼1Uljq^mUnaqe���T�[Q`pN_dC[Qf�]�ao`)aC¥�e#jm[Qs8Ç = 0o�3É���Ê�W � gdEa?Un`�NQt�T�[Qa?U5�.d3amUnam[\[Qf¤[\NQ¡�aq`pN®jog�NQP
�6jCt�T3PLf�s#jqg�[QamUn^of?�JPL`)ao`pNQtm�Js3f�g3P)fYUnf�t�`Laqg3^oTC[QamU�a?ULUna?SCP��o�6jmU¶t�jqe#d3T3`Laq`�NQjqgEP=�
REflUnf�`)R3fkt�jqe#e�T3gCN_t�aq`�NQjog�NQP��oflUnS�Ulf�^qT�[Qa?U5�
P)TEtnR�aqP&gEf�a?Ulf�P)`���g3f¤NQ^qRCr7j?U�PLRCN\�A`)P�aqg3s�fl�3tnREaqg3^of�P��q^mU)N_s�t�jqe#e�T3gCN_t�aq`�NQjog3P��qPL`)f�gEtlN\[&t�jqe#dET3`)ao`pNQjog3P��3�5|6Å?ª��q�kf�PLjqe#f�`�NQe#f�P
Unf¤�6flU
`)j�`LRCNQP
aoP
��zmynÅ��Cº+�C«��lz �.dEa?Unam[\[_fl[\N_P)e�WOb¶�qf�gGe#aq`pULN\�#e�T�[Q`pN_dC[\N_t�aq`�NQjog&�&�
R3jqPLf�t�joe#e�T3g�NQt�ao`pNQjogd3ao`)`LflUng&�C�
RCN�[Qf
Unf�^qTC[_a?U¯��s3jCf�PGg3jq`¹³.`f�aoPpN�[QS NQg `LRCNQP�e#j?[_s&�
N_P`pSCdCNQt�a?[\[_SÌr7f�Sojqg3s `LR3f8PLt�jqd7fvjm��`)jCs3a?S �¬P#t�joe#dCN\[_flUnP £Aaqg3s R3f�g3t�f
NQP�dCUlj?�qN_s3f�s aoP�a8r3TCN�[Q`��6N_gÂdCULNQe�NQ`�NQ�ofN_g �i¼���¥¤W=¢
R3f¤Unf#N_P�PLjqe#f�Ulf�P)f�amUntlR���jmUnZ8jog e#j?Ulf�N\U)Ulf�^qT�[Qa?U#t�joe#d3T3`)ao`pN_jqg3P
NQgC�oj?[Q�oN_g3^ÂPLd3a?UlP)f>e#aq`pULNQt�f�Pv£AP)f�fm���?ª¬«Cª�
`)R3f º/�� A���lÅ5| �my��)� � �lÅ�*3|"�?y>`)f�tlR3gCN_cCT3f�P8jm�¹Ç¬Ï�0�ÊÚ¥¤�
r3T3``LR3f8fl¦&f�t�`�NQ�of�g3f�PLPvaog3s
^qf�g3flUnam[\N_`pS8j?��`)R3f�PLf�`)f�tnREgCNQcCT3f�P�amUnf�aoP
Sqf�`
T3gEtl[Qf�amU¯W
¢
RCT3P��1��f�r.f¤[\NQf��qf`LR3aq`��i¼�� NQP�aog8fl�3t�fl[�[Qf�gC`�P)j?[_T3`pN_jqg>�6jmU�a#[\N_e�NQ`Lf�s tl[QaoP)P�jm��aqdEdC[\N_t�aq`�NQjqgEP�W#² f�`LRCNQgEZ8`)R3ao` � s+NQP
e#j?Ulf�aod3dCUnjodCU)N_aq`Lf
�6jmUOaod3dC[\N_t�aq`�NQjog3P
jqT3`LPpN_s3f�`)RCN_P
tl[QaoP)P��7g3aqe#f¤[QSo�Js3f�g3P)f�e#aq`�U)N��t�jqe#d3TE`)aq`�NQjog3P
�kNQ`LR#N\ULUnf�^oTC[QamU�t�jqe��
d3T3`Laq`�NQjqg>aqgEs8t�jqe#e�T3gCN_t�aq`�NQjogvd3ao`)`LflUng3P��=PLd3a?UlP)f#e#ao`pU)N��8t�jqe#d3TE`)aq`�NQjog3P�� t�jqe#d3T3`Laq`�NQjqgEP�NQgC�qjm[Q�oNQgE^§e#jmUnf�t�jqe#dC[_fl�
s3ao`)a8PL`pUnTEt�`)TCUlf�P#N_g3tl[_T3sCNQgE^ `pUnf�f�P��k^?Unaod3R3P�aqg3sw� N_gÂ^qf�g3flUnam[6�kt�jqe#d3TE`)aq`�NQjog �
R3flUnf�`LR3fd3amUnam[\[Qf¤[\NQPLe�N_P�gEjq`�f��oNQs3f�gC`
P)`Laq`�NQt�am[\[QSoWOµY��t�joTCUnPLf?�3�6jmU�Ulf�^qT�[Qa?U�t�jqe#dET3`)ao`pNQjog3P��7`)R3f¤Unf�NQP�g3jq`LRCNQg3^�`)j#d�Unf��of�gC`
�i¼��w�A[\NQZof�t�joe#dCN\[_aq`pN_jqg8`Lf�tlR3gCN_cJTEf�P
`)j#r7f�aqd3d�[\NQf�sv`Lj � s�dCUljq^?Ulaqe#P
aoP
��fl[�[6�7r3T3`�`LR3flUlf�NQP�g3j�e#a5¾lj?U
fl¦&j?Un`YNQg�`)R�NQP�s�N\Unf�t�`pN_jqg>aq`
dCUlf�P)f�gC`�W

/ %$\.%('3'@`4' � ) W�^"[�]@VXW %('� %>W ��)*% � `0Z

�ET3g3t�`�NQjqgEa?[�[Qaog3^qT3ao^qf�P�R3a?�of�[Qjog3^�r.f�f�gÌaos3�qjCt�ao`)f�s�aqP�g3ao`)TCUla?[�[QS d3amUnam[\[Qf¤[�[Qaog3^qT3ao^qf�P��iaog3s 
kaqtlZCT3P��YNQg�2.TEf�gC`pNQam[
¢�TCU)N_g3^G[Qf�t�`)TCUlfvÇ � Ê�P)d3TCULUnf�s e�T3tlR��6T�Un`)REflU��kj?UnZGN_gv`LRCNQP�amUnf�aEW�² f�P)REa?Unf�`)R�NQP�f�gC`LRJTEPpNQaoP)e���a?[_`)R3joT3^qR8�kf�a?Unf�g3jo`
�6T3gEt�`pN_jqg3am[=[_aqg3^oT3aq^of�d3TCULNQPL`)P�W�Ë�P�fl�3dC[_a?N_g3f�s>f�a?UL[\NQf¤U¯����f�sEf�d3a?Ul`��®Unjoe d3T�Unf��6TEg3t�`pN_jqg3P��6jmUi`p�kj�Unf�aoP)jog3P�W�¢
R3f�³3UlP)`
Unf�aqP)jog�NQP�d3TCUlfl[QS�aqg�fl�3dCUlf�P)P�NQ�of�d7j?��f¤U�NQPLP)T3f � gEjqgC�ps3f�`LflUne�N_gCNQPL`pNQt#d�Unjq^mUnaoe#P
a?Unf�P)jqe#f�`pNQe#f�P�P)REj?Un`LflUiaog3s�f�aqP�NQflU�`Lj
T3g3sEflUnPL`)aqgEs `LR3aqg `LR3flN�Us3f�`)f¤Une�NQgEaq`)f�t�joT3gC`)flUld3a?Ul`)P#�
RCN_tlRÂj?�A`)f�g � �?��y� A�3�lÅ�º { �8`)R3fGP)j?[_T3`pN_jqg&W ¢
R3fGP)f�t�jqg3s Unf�aoP)jqg
NQP�dCUlaq^oe#aq`pN_t � e�T3tlR�Ulf�P)f�a?UntlR>Ulf�e#a?N_g3P�NQg>j?Uls3flU�`)jGe#aqZof�d3TCUlfl[QS+�6T3g3t�`pNQjog3a?[�dCUljq^mUnaqe#P�aoP�d3amUna?[�[Qfl[kaqg3s>P)`Lj?Unao^qfl�
fl¿tlN_f�gC`�aoP
dCUnjo^?Unaoe#P
�kNQ`LR � ��aqg3s8�G�pP)`�UnT3t�`LTCUnf�P�W
M
f�P)f�amUntlR3flUlP�NQg>P)`�U)NQt�`��6T3g3t�`pNQjog3a?[�[_aqg3^oT3aq^of�P�R3a?�of�`pSCdCNQt�a?[\[_S8P)`La?Ul`)f�s>�kNQ`LRvPLf�cCT3f�gC`pN_a?[�PLf�e#aqgC`pN_t�P��1aqs3sCN_g3^�aqg3gEjq`)am�
`pN_jqg3Pk`)jFNQgC`pUljJsET3t�f�d3a?Ula?[�[Qfl[�NQP)e aqgEs#P)SCg3tlRCUnjogCNQ¡�aq`pN_jqg&W � g§��T�[Q`pN�[\N_P)d Ç = Ï�Êp�JPLf�cCT3f�gC`pN_a?[=VCtlR3f�e#f
NQPkfl�3`)f�g3s3f�s��kNQ`LR#`)R3f
t�jog3P)`�UnT3t�` �.&'H���H�
�� �6! �7�
RCNQtlRGNQP�a#RCNQgC`
`)j#`LR3f�PLSJPL`)f�e `Lj�f��?a?[QTEaq`)f � aqg3s�`LR3f��6T3`LTCUnf � P
t�jqgC`pN_gJTEaq`pN_jqg�N_g8d3amUna?[�[Qfl[AW
VCSCg3tlRCUljqgCN_¡�aq`�NQjqg NQP�NQe#d�[\NQt¤NQ`#N_g�aq`)`Lf�e#d3`�NQg3^ `Ljvaot�t�f�PLP`)REf§�?am[QT3fGj?��`)R3f�fl�3dCUlf�P)P�NQjqgw���
RCNQtlR�rC[_jJtlZCP#T3gC`pN�[ � R3aoP
`)f¤Une�NQgEaq`)f�s8�kNQ`LR§a��?a?[_T3f?W��Y[\N_P)dÂÇ = È�Ê&NQg3tl[_T3s3f�P�a�dEa?Unam[\[_fl[  ��� t�jqgEP)`pUlT3t�`YNQg��
RCNQtlR�a?[�[ `)R3f�ULNQ^qRC`���R3aog3s�PpN_s3f�P�jm� `)R3f
rCN_g3sCNQgE^qPke#a?Sir7f
f��?am[QT3ao`)f�s�N_g#d3a?Ula?[\[_fl[6W
h
]Y��VCtlR3f�e#f�Ç Ï���Ê.R3aoP=a�	 � � 6 t�jog3P)`�UnT3t�`��
RCN_tlR#a?[\[_j?�
P�a?[�[�t�jqe#d7jqg3f�gC`LP�j?�
a��6TEg3t�`pN_jqgGt�a?[�[ `)j�r7f�f��?a?[_T3aq`Lf�s#N_gd3amUna?[�[Qfl[A�.aog3s#a 
�� � ����� t�jqg3PL`pUlT3t�`
�
RCN_tnRGa?[�[Qj?�
Pka��6T3g3t�`pNQjog�t�a?[�[�`Lj�r7f
N_gJ�ojqZof�s
jqgGaqg3jo`)R3f¤UOdCUljCt�f�P)PLj?U5W � gt�jqgC`pUlaqP)`
`Lj�`)REf�P)f�[_aqg3^oT3aq^of�P�� � sGs3jCf�Pkg3jq`kR3a?�qf
a�P)f�cJTEf�gC`pNQam[=r3aoPpN_P�W � g#joTCU
fl�3d.flULNQf�gEt�f?�
fl�3dC[�NQtlN_`aqgEg3jq`Laq`pN_jqg3P��6jmU�d3a?Ula?[�[Qfl[�NQP)e amUnf#g3jo`�jogC[QS>sCN�¿t�TC[Q`#`Lj8T3PLf?��r3TE`�`LR3fe#f�`LR3jCs>NQP#g3jo`�e#jCs3TC[_a?U)Ä>a8^qjCjCs
dC[_aqt�f�e#f�gJ`�j?��d3a?Ula?[\[_fl[\N_P)e�aqgEg3jq`Laq`pN_jqg3P
t�aqg3g3jo`
r.f�s3f�tlNQs3f�svrCS#[_jCjqZoNQg3^#ao`
a��6T3g3t�`pNQjog�j?U�e#jCs3TC[_f�NQgGNQPLj?[_aq`pN_jqg&W
hkjqgEt�TCU)Ulf�gC`i�8u�Ç¬Ï � Ê NQP�r3aqPLf�s�jqg8V3�8u¶�.r3TE`
s3f�d3amUn`)PY�6TCUl`)R3flU��®Unjoe V3�8u �¬P
P)f�cCT3f�gC`�NQa?[�t�jmUnf�`LR3aqg � s&�.�©TC[Q`�N\[\N_P)d jmU
�Y[\N_P)d>NQg `LR3aq`YNQ`�N_gC`pUnjCs3TEt�f�P�g3f�� P)f�e#aqgC`pN_t#jqrq¾lf�t�`)P�PLd.f�t¤N\³.t�am[\[_S �6jmUid3amUna?[�[Qfl[�NQPLe���P)T3tlR aqP�`)RCUlf�aqsEP���tnREaqg3g3f¤[QP�aog3s
f��of�gC`)P�Wk¢
RCNQPYUnflN_gC`pUnjCs3TEt�f�P�PLjqe#f�j?��`)REfis�N\¿t�TC[_`pS8j?��h
V3¼1�A[\N_Zqf�e#f�PLP)ao^qfl�pd3aqPLPpN_g3^�dCUnjo^?Unaoe#e�NQg3^�[Qaog3^qTEaq^qf�P�WOh
�+u
�kaqP
g3jo`
e#jq`pN_�?aq`Lf�s8rCSt�jog3t�flUlg3P�j?��^qf�g3f¤Una?[���dETCUnd7jqPLf#d3a?Ula?[\[_fl[�dCUnjo^?Ulaqe#e�NQgE^3�CUnao`)R3f¤U¯�7NQ`���aoP
s3f�PpN_^qg3f�sv`Lj#fl�3dCUnf�PLP
PpN_e#dC[Qf¤UFaog3st�jqa?UlP)fl�p^?Ula?N_g3f�s>�qN�Un`LT3a?[�t�jqg3t�TCU)Ulf�g3t�So�&P)T3tlR8aoP
f��qf�gC`k[_jJjod3P
N_gGNQgC`)flUlaqt�`�NQ�of?� �kNQgEs3j?�k��rEaqP)f�s§PLSCP)`)f�e#P�W
�wNQg3am[\[_Sq�k`)R3f¹NQe#dC[_f�e#f�gC`)ao`pNQjog3Pjm��a?[�[O`LR3f�aqr7j?�qf�[Qaog3^qTEaq^qf�P�amUnfrEaqP)f�s jog avt�jqa?UlP)fl�p^?Ula?N_g&��t�aot�`)TEP#P)`)aotlZ e#jJsEfl[6W
¢
RCN_P
��jmUnZCP��kfl[�[ �6jmUOPLR3a?Ulf�s�e#f�e#j?UlS#e�TC[_`pN_dCUnjCt�f�PLP)jmUnP�j?��P)e#a?[�[ PpN_¡�f#£n�?ª¬«Cª�C[Qf�P)P�`LR3aqg8È'T�dCUnjCt�f�P)P)jmUnPl¥l� r3TE`�N_`kNQP
g3jo`
tl[_f�a?U#R3j?� `Lj�NQe#d�[Qf�e#f�gC`�`)R3f�e aqgEs `)j�fl�3dC[QjmNQ`�[QjCt�am[\NQ`pS�jqg+[QamUn^qf#PLt�a?[_f�d3a?Ula?[\[_fl[
e#aqtlRCNQgEf�P�W � g t�jqgC`�UnaqPL`���`LR3f � s
NQe#d�[Qf�e#f�gC`Laq`pN_jqg#`Lf�tlR3gCNQcCT3f
aos3sCUlf�P)PLf�P�`LR3f±[QjCt�a?[�NQ`pS�dCUnjorC[Qf�eÍNQg�[_a?Ul^qfke#aqtlRCNQgEf�P�sCN\Ulf�t�`p[_Sq�3aog3s�N_`)P�[_f�gCNQf�gJ`±f��?a?[_T3aq`�NQjqg

= 0



j?Uls3flU�NQP�`)R3fGP)joTCUnt�fGj?�
aqr3TEg3s3aqgC`�³7g3fl�p^?UnamNQg�d3a?Ula?[\[_fl[\N_P)e �
RCN_tlR NQP�g3f�t�f�P)PLa?UnS NQg jmUns3flU#`)j+j?�qflUL[Qaqd�t�jqe#dET3`)ao`pNQjog
�kNQ`LR8t�joe#e�T3g�NQt�ao`pNQjog&W
b1�3t�f�dE`k�6j?U � s&�CUnf�P)f�amUntlR3flUlP�N_g�g3jqgC�pP)`�U)N_t�`
�6TEg3t�`pN_jqg3am[&[Qaog3^qT3ao^qf�P
TEgCN\�6jmUne�[_S#T3P)f�[Qao¡�Sf��?a?[QTEaq`pN_jqg�aqPk`)REfirEaqPpN_P�Wk¢
R3f
[Qjog3^?�p`)f¤Une ^qjqam[�N_P`LRCNQP � `)R3f8PLf�cCT3f�gC`pN_a?[�NQ`pS jm��[Qao¡�SÂf��?a?[QTEaq`pN_jqg�NQP¹Unfl[_a?�3f�s rCS>Ulf�t�jq^ogCNQ¡¤NQg3^  �|®y�º6Å¯|�amUn^oT3e#f�gC`)P#`Lj
�6T3gEt�`pN_jqg3P�aqgEs8t�jqgEP)`pUlT3t�`Lj?UnP�� aqgEs�NQgC�qjoZoNQg3^G`)R3f�e f�aq^qf¤U)[QS©NQg>d3a?Ula?[\[_fl[6W���gC�6jmUn`)TEg3aq`Lfl[QSo�&aqT3`Ljqe#aq`�NQt�Ulf�t�jo^qgCN_`pNQjog j?�
P)`�U)N_t�`�amUn^oT3e#f�gC`)PYNQP�PL`pN\[�[OgEjq`�d�Unaqt�`pNQt�a?[kNQg>`)R3f�dCUnf�P)f�g3t�f§jm��RCN_^qR3flUL��jmUns3f¤U��6T3g3t�`pNQjog3P�aog3s8g3f�PL`)f�s�s3aq`LaPL`pUnTEt�`)TCUlf�P�W
VCjE��NQe#dC[_f�e#f�gC`)ao`pNQjog3P#`)jCs3a?S+[Qf�a?�qfGNQ`�`)j8`LR3fd�Unjq^mUnaoe#e#flU�`Lj�NQgEP)flUl`  6�3z?y � aqgEg3jq`Laq`pN_jqg3P�Ç = É5Ê
�
RCNQtlR�a?UnfGPpN_e�N\[QamU
`)j &'H��'H 
�� aqgEg3jq`Laq`pN_jqg3PFNQgÂ��TC[_`pN�[\NQPLd&WvVCd3amUnZ8aog3g3jo`)aq`�NQjog3P�R3a?�of�`LR3f#P)aoe#f�s3f¤�6f�t�`�aoP��6T3`LTCUnf�P���g3aqe#fl[_Sv`LR3aq`�N_`�NQP
sCN�¿t�TC[Q`�`)jsEf�tlNQsEf#�
R3flUnf#`LjdC[_aqt�f#`LR3f�e��&aqgEsv`LRCNQP�s3f�t¤NQPpN_jqg NQP�g3jq`�e#jCs3TC[QamU¯W �wNQgEa?[\[_Sq�wNQe#dC[_f�e#f�gC`)ao`pNQjog3P�j?��[Qao¡�S
�6T3gEt�`pN_jqg3am[.[_aqg3^oT3aq^of�P�amUnf�`pSJd�NQt�am[\[QSGr3aqPLf�sjog#t�jqe#d�N\[Qf�s§^mUnaod3R�Unf�sET3t�`pN_jqg>£6PLf�f?���Æª¬«Cª� Ç¬Ï?É5Ê6¥¤�Jaog3s�NQ`±NQPkg3jq`ktl[_f�a?U
R3j?�
`)j#f��qj?[_�qf�`)REf�e `Lj�UnT3g�jog§s�NQP)`�U)N_r3T3`)f�sve#f�e#jmUnSGd3a?Ula?[\[_fl[�e#aqtlRCN_g3f�P�W

/ %$\.%('3'@`4'� V �X]@^�/ \�V �X\1% 5 5 ]@W �  %>W ��)*% �2`0Z

u&jo^?N_tvdCUljq^mUnaqe#e�N_g3^>[Qaog3^qTEaq^qf�P���[\NQZof8�AT3g3t�`�NQjqgEa?[�dCUnjo^?Ulaqe#e�NQgE^ [Qaog3^qTEaq^qf�P���R3a?�qf8am[QPLj [Qjog3^Âr7f�f�g�Ulf�^qamUns3f�sÌaoP
g3ao`)TCUla?[\[_S d3a?Ula?[�[Qfl[�[QaqgE^qT3ao^qf�P�Wv��g��6j?Ul`)T3g3ao`)fl[_Sq��N_`�NQP�g3jq`�P)j>f�aqPLS `)j8d3amUnam[\[Qf¤[\NQ¡�fv`LR3f#N_e#dC[Qf�e#f�gJ`Laq`�NQjqg�jm��a�[Qjo^?NQt
dCUljq^?Ulaqe#e�N_g3^�[Qaog3^qTEaq^qf
r7f�t�aoT3P)f�jm��`LR3f�PLj?�pt�a?[�[Qf�s�P)REa?Unf�sf�gC�oN\Uljqg3e#f�gC`kdCUnjorC[Qf�e � `p��j�µ�MO��d3amUnam[\[Qf¤[�rCUlaqg3tlR3f�P
e#a?S
aq`L`)f�e#dE`�`)j�T3d7s3aq`Lf�£6aoP�d3a?Ul`�j?�
T3gCN\³7t�aq`�NQjqg7¥�a��?a?ULNQaorC[Qf�N_g `)R3flN�U�PLR3a?Ulf�s f�gC�oN\Uljqg3e#f�gC`�NQg>N_g3t�jqgEPpNQPL`)f�gC`#�ka?SCP�� PLj
`)REaq`�`)R3f�f�gC�oN\Uljqg3e#f�gC`��=jmUFaGd3a?Ul`�j?��N_`���R3aqP�`)j�r7f�t�jqdCN_f�s&W#¢
RCT3P�� e#joP)`�Unf�P)f�amUntlR3flUlP�R3a?�of�tlR3joP)f�g `Lj#[�NQe�NQ`�`)REflN\U
[Qjo^?N_t�[Qaog3^qT3ao^qf�PG`)j�fl[\N_e�NQgC`)ao`)f>`)RCN_P§d�Unjqr�[Qf�e���NQg dEa?Un`�NQt�T�[Qa?U5�i`LR3f�S�T3PLfvPLj?�pt�a?[�[Qf�s¨Å��?����º6|A|A���Å��!�?º6Ål�+[Qaog3^qTEaq^qf�P
�
RCN_tnR+Unf�P)`pULNQt�`�`)REf�µ�MÍtlR3jmNQt�f#`LjaGP)e#a?[�[6� sEf�`)flUle�NQgCN_P)`�NQt�t�jqgEsCNQ`�NQjqgEa?[�`)f�PL`�W �3TCUl`)R3f¤U¯� PLjqe#f�[_aqg3^oT3aq^of�P�T3P)f�e#jCs3f
s3f�t¤[Qa?Ulaq`�NQjqgEP#£6dCUljq^mUnaqe#e#f¤U)��jmU�t�jqe#dCN�[QflUL��PLT3d3dC[�NQf5s.¥�`LjP)d7f�tlN��6S8`LR3f�sCN�Unf�t�`�NQjogvjm�¶sEaq`)a�27j?�Ìs3T�U)NQgE^T3gCN�³.t�ao`pNQjog&� PLj
`)REaq`�T3g�N\³.t�ao`pN_jqgÂt�aqg r7fPpN_e#dC[\N�³.f�s�P)TEr3P)`LaqgC`pN_a?[\[_SqW8Ë�g fl�3aqe#dC[_f#N_P�`LR3f�[Qaog3^qT3ao^qf���u = Ç ÉCÏ�Ê�`)REaq`�N_P�T3PLf�s N_g `)R3f
	?aod3aqgEf�P)f �wN��6`)R ��f�gEflUnao`pNQjog8dCUlj¯¾lf�t�`�W
² f#r7fl[\N_f��qf8`LR3aq`�P)T3tlR Ulf�P)`�U)N_t�`)f5s�[Qjo^?N_t#[Qaog3^qTEaq^qf�P�amUnf?�±NQg �Aaqt�`��=g3jo`��oflUnS>sCN�¦�flUlf�gC`#�®Uljqe �6T3gEt�`pN_jqg3am[�[_aqg3^oT3aq^of�P�W
�ETCUn`LR3flU¯�&`LR3f�PpN_e#dC[Qfm� jqg3f¤���ka?Ss3ao`)a�2.j?�ÍTEP)f�jm�=[_jq^mNQt��?a?U)N_aqrC[_f�P�NQP��qflUlS§P�NQe�N�[Qa?U�`Lj`)REf�T3P)f�j?� � ��PL`pUlT3t�`)T�Unf�P�N_g � s&W
¢
RCT3P��1aq`�aog8aqrEP)`pUlaqt�`F[Qf��ofl[6��`)R3f�P)f�[Qaog3^qTEaq^qf�P�a?Ulf�t¤[QjqPLf�Unfl[_aq`�NQ�qf�P�jm� � s8�kNQ`LR � �pP)`�UnT3t�`)TCUlf�P�W��j?��f��qflU5��rCS8PL`)a?SoNQgE^
�kNQ`LRCNQg+`)R3f��6T3gEt�`pN_jqg3am[&�®Unaoe#f���jmUnZ7�3�kfiamUnf�aqr�[Qf�`)j�dCUnj?�oN_s3f��6aqe�N�[\NQamU��6aotlN\[�NQ`�NQf�P�P)TEtnR�aoP
a�d7j?[_SJe#jmUnd3R�NQt�PL`)aq`�NQt�`pSCd.f
P)SCPL`)f�e��7RCNQ^oR3flU)�pj?Uls3flU��6T3g3t�`�NQjog3P��7a?U)Ula?SCP�� �5|6Å?ªC�
RCN_tlR§amUnf�g3jo`�T3PLT3a?[�[QS¹�6jqT3gEs#NQgG[_jq^?N_t�[QaqgE^qT3ao^qf�P�W�² f�s3j�g3jq`kZCg3j?�
j?��aqgCSt�jqT3gC`)f¤Und3amUn`�`Lj�G�pP)`pUlT3t�`LTCUnf�P�N_g[_jq^mNQt�[_aqg3^oT3aq^of�P�W

/ %$\.%('3'@`4' + ��� `$^"["+ \(]@`0W [_`(-  %>W ��) % � `$Z

Ë
[_`)R3joT3^qR+jqrq¾lf�t�`p�pj?U)N_f�gC`)f�s�£pµ�µi¥O[Qaog3^qT3ao^qf�P�j?ULNQ^?N_g3aq`Lf�s+NQg8`LR3f�P)f�cJTEf�gC`pNQam[��kj?U)[_s £�VJNQe�TC[QaE�wV�e#a?[\[_`)am[QZ3¥l�&`)REflUnf�NQP�a
g3ao`)TCUla?[�fl�3`)f�gEPpNQjogv`Ljd3amUnam[\[Qf¤[\NQPLe�`)R3ao`�R3aoPiao`)`�Unaqt�`)f�s>e#aqgCS#Ulf�P)f�a?UntlR3f¤UnP���g3aoe#fl[QS8`LR3aq`#Ále#f�PLP)ao^qfl�pP)f�gEs3P)Ã�t�aog8r.f
e#aqsEfigEjqgC�prC[QjCtlZoNQg3^ � a#e#f�`LR3jCs8t�aog§t�jqgC`pN_gJTEf�fl�3f�t�T3`�NQg3^GN_g8jqg3f�jorq¾lf�t�`�a?�6`LflU�N_`
R3aqP�P)f�gC`�a#e#f�P)P)ao^qf�`)jGaqg3jo`)R3f¤U
jqrq¾¤f�t�`����
R3jqPLfN_gC�qjqZof�s e#f�`LR3jCs�`)R3flUlfl�6jmUnf8fl�3f�t�T3`)f�P+t�jqg3t�TCU)Ulf�gC`p[QS»Ç = ÊpWÌb1�3aoe#dC[Qf�PGj?��`)REf�P)f�[_aqg3^oT3aq^of�P#N_g3tl[_T3s3f
hkjqgEt�TCU)Ulf�gC`iVCe#am[\[_`)a?[_Z>£�h
VC¢�¥�Ç = ��Êp�.hkaogJ`Lj?U�Ç ��Êp�3Ë�t�jmUnfÇ¬È�0�Ê��3Ë 
Oh
u�Ç É�T�Ê��.hk��ËiM���Ç¬ÈqÏÆÊ aqg3s8h
µ�µ�u�Ç = T�ÊpW
��aogJS�j?��`)REf�NQe#dC[_f�e#f�gC`)ao`pN_jqg�t�jqg3t�flUng3PG�6jmU`)R3f�P)f+[QaqgE^qT3ao^qf�PGa?Unf+a?[Qe#joP)`¹NQs3f�gC`�NQt�am[�`)j `LR3jqPLf��6j?U � swW V�j3�
`)R3f
sCN�¦�flUlf�g3t�f�NQP�e#a?N_gC[QS�N_g§`LR3f�P)joTCUnt�fF[QaqgE^qT3ao^qf�PLf�e#aqgC`�NQt�P�aqg3sGdCUnjo^?Unaoe#e�NQg3^�P)`pSo[_f?� º�ª´�Æª�7`)R3f��6TEg3t�`pN_jqg3am[ �	 ¯ª�jqrq¾lf�t�`p�
j?ULNQf�gC`Lf�s8P)`pSo[_f?W
¢
R3f�P)f�sCN\¦&flUnf�g3t�f�P�amUnf�[QamUn^ofl[QS�j?Ul`)R3jo^qjog3a?[ `Lj#d3a?Ula?[\[_fl[\N_P)e NQP)PLT3f�P�W
µ�TCU�T3g3s3f¤UnP)`Laqg3s�NQg3^�jm��µ�µ�[Qaog3^qTEaq^qf�P N_P�P)`pN�[\[3N_e#e#aq`LTCUnf±Unfl[_aq`�NQ�qf
`Lj��6T3g3t�`�NQjog3a?[C[Qaog3^qTEaq^qf�P��?�®UljqeÍr7jq`LR�a�`LR3f�j?Ulf�`pN_t�a?[
aqgEs�a�dCUnaot�`pN_t�a?[.PL`)aog3s3d7j?NQgC` � `LR3f�PLf�e#aqgC`�NQt�P�jm�3NQgER3flU)N_`)aog3t�f�aog3s�P)`)ao`pN_t�`pSCd7f�P��6jmU¶µ�µ�[Qaog3^qTEaq^qf�P N_P�aqg�aot�`pN_�qfk³.fl[_s#j?�
Unf�P)f�amUntlR&�&aqP±NQP�`)R3f�P)f�a?UntlR��Aj?U
fl¿t�f�gC`kNQe#d�[Qf�e#f�gC`Laq`pN_jqg3P�j?��e#f�`)R3jCsC�psCN_P)d3ao`)tlR�NQg�`LR3f�dCUnf�PLf�g3t�f�j?�1NQg3REflU)N_`)aqgEt�f?W
Ë�P
`)REf�P)f�`LjqdCN_t�P�r7f�t�joe#f�r7f�`)`LflU�T3g3s3flUlP)`LjJjCs&�ENQ`YNQP
d7jqP)P�NQrC[_f�`LR3aq` � s��kN�[\[�NQg3t�j?Und7j?Ulaq`Lf�P)joe#fijm�=`LR3f�P)f�e#j?Ulf�fl�3dCUlf�P)P�NQ�of
�6f�ao`)TCUlf�P�jm�¶µ�µ [Qaog3^qT3ao^qf�P�W

= �



� � � �±"¹�¤� � �8���% ��"��±"#	¶� ����	��

¢�j8s3ao`)f?�±NQ`�R3aqP�r.f�f�g�sCN\¿t�T�[Q`#`)REft�joe#d3a?Ulf � sÂd7flUL�6j?Ule#aqg3t�fG�kNQ`LR `LR3aq`�j?��jo`)R3f¤U�d3amUnam[\[Qf¤[�[Qaog3^qTEaq^qf�P���r7f�t�aqTEP)f
^qjCjCs � s>NQe#d�[Qf�e#f�gC`Laq`pN_jqg3PGjqg PL`)jCtlZ R3a?Uls3��amUnfGa?Unf#gEjq`�Sqf�`�a?�?amN\[_aqrC[_f?W ¢
R3fe#joP)`�s3f�`)a?N�[Qf�s�d7flU)�Aj?Une#aog3t�fGP)`)TEs3S
NQP�s3f�PLtlU)N_r.f�s�NQg Ç = ��Êp���
RCNQtlR�dCUnf�PLf�gC`)P#a8sEf�`)amN\[Qf�s t�jqe#d3amU)NQPLjqg�j?�k�6jqTCU � s dCUnjo^?Unaoe#P�UnTEg3gCNQgE^vjogvaog1��dCUnjCt�f�P)P)jmU
��jog3P)jCjqg#sEaq`)a 2.j?��e#aqtlRCN_g3f�Ç¬ÏqÏ�Ê&�qf¤UnP)TEP�`LR3f�t�jmU)Ulf�P)d7jqg3s�NQg3^,�Ej?Ul`pUnaog#aqg3sh dCUnjo^?Unaoe#P�UnTEg3gCNQgE^�jog#a�PpN_g3^?[_fF� � ¼�V
M�Ï'T�T'TiM � V3h�dCUnjCt�f�P)P)jmU¯W
Ë
[_`)R3joT3^qR���jqgEP)jCjqgGR3aqP�jogC[QS,��dCUljJt�f�P)PLj?UnP��.f�aotlRdCUljJt�f�P)PLj?U�UlT3g3P ��N_gC`)flUL[Qf�a?�of�s�`)RCUlf�aqs3P��
P)j#`LR3aq`kN_`
fl¦&f�t�`pN_�qfl[_S�UnTEg3P�a�`)jo`)a?[ jm� � É#PpNQe�TC[_`)aqgEf�jqT3P�`)RCUlf�aqsEP�WO�©jqg3PLjJjog���aoP�r3T�N\[Q`�r.f�`p��f�f�g = Ð��qÐ�aqg3s = ÐqÐ = rCS
� � ¢�aqgEs���jo`)jmUnj?[_a3� � g3t?W�¢
R3f
�AjqTCU�dCUljq^?Ulaqe#P1NQgEtl[QT3sEfie#ao`pULN\�#e�TC[_`pN_dC[\N_t�aq`�NQjqgw��VoN_e#dC[Qf�£6a�RCSJs�UnjCs3SCg3aqe�N_t�PkZqflUlg3fl[´¥¤�
��aoe�`Lf�rÂ£Aav��jogJ`Lfhka?UL[Qj8d3REjq`)jog d3a?Ul`pN_tl[Qf�PpN_e�T�[Qaq`�NQjog.¥l�kaqg3s ¼1a?Unam¿g3P���a8PLSJe�r7j?[\N_tdCUljq^mUnaqe `)j8f�gJTEe#flUnao`)fam[\[
T3gCN_cCT3fvdEa?Unam¿g�e#j?[Qf�t�TC[Qf�PvT3dE`)jÂa ^mNQ�of�gÌP�NQ¡�fmW�¢
R3f�³3UlP)`�`p��j�a?Ulf�Unf�^oTC[QamU¯��s3f�g3PLfve#ao`pULN\�ÌjmU)NQf�gJ`Lf�s�P)tlN_f�gC`pN\³7t
t�joe#d3T3`)ao`pN_jqg3P��.�
R3flUlf�aqP�`)R3fF[Qaq`L`)flU�`p��j�a?Ulf�RCN_^qRC[_S#Unf�t�TCUnP�NQ�of#aqg3s¹N\U)Ulf�^qT�[Qa?U5W
�wN\UlP)`���`)R3f�fl�3d7flU)N_e#f�gC`)P�t�jqg�³3Une�`LR3f��oNQaqr�N\[\N_`pS j?� � s#�¬P�N_e#dC[\N_tlNQ`�d3amUnam[\[Qf¤[\NQPLe�Ä fl�3aqt�`�[QSÂ`LR3f�P)aoe#f§d�Unjq^mUnaoe#P�Ulaqg&�
� º6| ��� *3|�yl� � y�º6|®º/�J«��?y�yl�nÅ��m���7º+$\º+�C«?�3jog = `Lj �#��jog3P)jCjog§d�UnjCt�f�PLP)j?UlP�� aotlRCNQf��oN_g3^PLd.f�f�s3T3d3P��ÚUnjqe � W\È���`)j 0CW 0?ÉEW�¢
R3f
dCUljq^?Ulaqe#e#flUksCNQs�g3jo`�R3a?�qf�`)j���jmU)UlS�aor.joT3`�sEaq`)a�sCNQPL`pU)N_r3T3`�NQjqgw�.[_jqaosr3am[QaqgEtlNQg3^E�.t�joe#e�TEgCNQt�ao`pN_jqgdEaq`)`LflUngEP��.jmU�aqgCS
P)TEtnR©[Qj?�k�A[Qf��ofl[=t�jog3t�flUlg&W
M
f�^qa?UlsCNQgE^§aor3P)jm[QT3`Lf#d.f¤U)�6jmUne#aqgEt�f?� `LR3f#t�jqe#dEa?U)N_P)jog8N_P�g3jq`�P)`�Una?N_^qRC`p�Aj?Un�ka?Uls&W�¢
REf � s>dCUnjo^?Ulaqe#P�UnT3gEgCNQg3^�jogvjog3f
��jog3P)jCjqg dCUnjCt�f�PLP)jmU©f¤��f�t�T3`)f�s��®Unjoe = W �+`)j�Ï>`pN_e#f�P�`)R3f8gCT3e�r7flU§jm�Ft�SJt¤[Qf�P8jm��t�j?ULUnf�PLd.jog3sCNQgE^ �3jmUn`�Unaqg�aog3sÌh
dCUljq^?Ulaqe#P±UnT3gEgCNQg3^#jog�a�P�NQg3^m[Qf�� � ¼±V§M�Ï�T'T�TCW1¢
R3f � st�SCtl[_f�t�jqTEgJ`kN_P
[�NQZqf¤[QS�`)j�s3f�tlUlf�aqPLf�rCS#^oj?NQgE^�`Lj�`LR3f�¼1��M � V3h
e#jCs3fl[3s3f�PLtlU)N_r.f�sN_g�V�f�t�`pN_jqg,0��qr.f�t�aqT3PLf
`)R3f��©jqg3PLjJjog�amUntlRCN_`)f�t�`LTCUnf�R3aqP�a��qf¤UnS�d7jCj?U Ulf�^?N_P)`LflUOe#jCs3f¤[6�Caqg3s�N_P�T3g3aorC[Qf
`)j�fl�3dC[_j?N_`�P)f�cCT3f�gJ`�NQam[O`LRCUnf�aos3P��
R3f�gv`LR3f�S>a?Unf�a?�?a?N�[QaorC[Qf?Wµ�g>`)R3f�jq`LR3flU�R3aog3s&� `LR3f �3jmUn`pUlaqg.½oh�t�SCtl[QfGt�jqTEgJ`LP�a?Ulf
[\N_Zqfl[_S`Lj�NQg3t¤Unf�aoP)f��
R3f�gG`)R3f�t�jCs3f�Pka?Unf�d3a?Ula?[�[Qfl[�NQ¡�f�swWiµ�TCUOt�TCU)Ulf�gC`�Ulf�P)f�amUntlR�P)R3joTC[QsG`)RCUlj?� P)joe#f
cCT3aqgC`pN_`)ao`pNQ�of
[�NQ^qRC`
jqg�`LR3f�P)f�`pUnf�g3s3P�W
² f
fl�3d7f�t�`�`Lj�Ulfl[Qf�aqP)f�jqTCUk³3UnPL`O¼=��M � V3h±��rEaqP)f�s#NQe#d�[Qf�e#f�gC`Laq`pN_jqg8jm� � s&�3�kNQ`LRPLjqTCUlt�f�t�jCs3f�P��7rCS]�f�t�f�e�r.flU = ÐqÐoÏCW � `
NQP
am[\Ulf�aqs3SGUlT3g3gCN_g3^�NQgC�pR3joT3P)f�jqg�PLf��qflUla?[�`)f�PL`
dCUnjo^?Unaoe#P�jog�T3gCNQd�UnjCt�f�PLP)j?UlP�aqg3sGtl[QT3PL`)flUlP�j?�=�kj?UlZCP)`)ao`pN_jqg3P��.r3T3`kN_`kNQP
g3jo`�Sqf�`
Unf�aqs3SG�6jmU�^qf�g3f¤Una?[�T3PLf?W�¢
RCN_P
³3UlP)`�Unf¤[Qf�aoP)f�NQP�g3jq`�^qjmNQg3^#`Ljr7f�a#RCNQ^oRC�pd.flUL�6j?Ule#aqg3t�f�Ulfl[Qf�aoP)f?��r3T3`���f�R3jqd7f
`)j�N_gC`)flUlf�P)`�jq`LR3flUlP
NQg�¾ljmNQgCN_g3^#`)REf�fl¦&j?Un`�rCS#^?NQ�oN_g3^`LR3f�e P)jqe#f�`)RCN_g3^#`)j#fl�3d7flU)N_e#f�gC`��kNQ`)RwW
¼1a?Ula?[\[_fl[3t�jqe#dET3`pN_g3^��kaqP&jog3t�f�fl�3tl[_T3PpN_�qfl[®S�`)R3f±s3jqe#amNQg�j?�3fl�3d7f�g3PpN_�qfkP)T3d7flUlt�jqe#d3TE`)flUlP�W���j?��f��qflU5�qd3a?Ula?[�[Qfl[3e#aqtlRCN_g3f�P
a?Ulf#g3j?� r7f�t�joe�NQg3^>a?¦&j?Uls3aqr�[Qf��6jmU�`)R3f#a?�oflUnao^qf#T3g�NQ�qf¤UnPpN_`pS s3f�d3amUn`Le#f�gC`�W8² RCN�[QfG`)R3f#R3amUns3�ka?Ulf�NQP�a?�?a?N�[Qaqr�[Qf?��`)R3f
P)jm�6`p�ka?Unfm��dEa?Un`�NQt�T�[Qa?UL[QS>dCUnjo^?Ulaqe#e�NQgE^#[Qaog3^qTEaq^qf�P��7[Qao^qP��6a?U�r.f�RCNQg3swW � `
NQP�joTCUiR3jod.f�aqgEs8^qjoa?[=`LR3aq`Y[Qaog3^qT3ao^qf�P�[�NQZqf
� s £Aaqg3s+NQ`LP�N_e#e�NQg3f�gJ`�UlflNQg3t�a?UngEaq`pN_jqg aoPidE�i¥
�kN�[\[�sEf�e#jqg3PL`pUlaq`)f�a#�Af�aqP�NQrC[_f#��a?S�`)jGfl�3dC[QjmNQ`�dEa?Unam[\[_fl[�e#aqtlRCN_g3f�P��6jmU
UnjoT3`pN_g3f�t�joe#d3T3`�NQg3^EW

���	��
�����������������
������� ¶îJõ�ôqõlòAø\ù�ÿvó�ÿCôGø\þ�ýoú\õlþiõLÿqípó5íAø\ï�ÿÂï"!$#®ô¹îJó5ò��3õlõLÿ©ó 	lï�ú¬ú\ó�3ï�ð)ó5íAø&%?õ('�ï�ð*)#ø¬ÿ�%5ï�ú&%5ø¬ÿJù8ó�ÿ?ìJþ ��õLð�ï�!
ð)õlòpõló�ð
	�îJõLð)ò%�+ ¶îJõ�	nõLÿqípõLð�ï"!,#Úô�ó'	líAø&%5ø\í7��îCó¯ò �3õlõLÿ�íAîCõ���ï5þ�ýoìJípó5íAø\ï�ÿ �míAðpì�	líAìqð)õlò$-±ð)ï�ìqýó5í �.#/ �?ú\õlô ����0wð)ï�!®õlòpòpï�ð�ë�ð1%5ø¬ÿCô)�
'�îCõ)ð)õ�íAîCõió�ìJíAîCï�ð2'�ï�ð*)Æõlô3!Qð)ï5þ " &	4	5�ípï " &�&�"'� �
õlòAîJó�%(0wø¬ÿJù5ó�ú¬ø26_ÿCï�'�ó¯í��¶ï�ðpÿCõ)ú¬ú (�ÿoø&%¯õLð)òAø\í7��7�ó�ÿCô.8±ø¬ÿJï?ô �
ó¯íAîCó�ø¬ú96_ÿCï�'
ó5í2:kõ�'¶ú\õnípí<;<0&ó'	=)¯ó�ð)ô �.ó�3ï�ð)ó5ípï�ðpø\õlò17 	lï�ÿqíAðpø �qìCípõnô>ípïíAîCõ�õló�ðpú ��ôoõnòAø\ù�ÿ ï�!>#Úô)�wýJó�ð)íAø 	)ìoú\ó�ðpú �?#@;6òpíAðpì�	líAìqð)õlò%� �
õLÿA 7ð)ó�ì��8ó�ÿJô
Bqó5þiõlò9:±ø 	*)qòC'=õLð)õ�íAîJõ�þ�ó�ø¬ÿ 	lï¯þ�ýqø¬ú\õLð�ø\þ�ýqú\õlþ�õLÿqípï�ð)ò%� �5îCó�ø¬ú�ëkô?ø\í7�¯ó 	lï�ÿqíAðpø �qìCípõnô+ípïD#Úô3ñ òkø¬ÿ�	Lð)õlþiõLÿqípó�ú�í7�5ý�õ�ò:�?òpípõnþ¨ó�ÿJô
ï�%5õLðpú\ï¯ó5ô?ø¬ÿCù#õ1EqípõLÿCòAø\ï�ÿCò%�+0&ó�ìqú9��ó�ð)íAî 	lï�ÿqíAðpø �oìJípõlôípï�íAîJõ��F;6òpíAðpì 	níAìoð)õ�õHG3ï�ð)í%�I:�ó�ðpð
��:kï0	pîqîCõLø\òpõ)ð9'�ð)ï5ípõ�ú\ó�ð)ù5õ
ýJó�ð)ípò�ï"! íAîJõ
Jqð)òpíkþ�ï0	*)?ìoý§ï"! íAîJõ�ó�ìJíAîCï�ð�ñ ò90; �K# ��� 	lï¯þ�ýoø¬ú\õ)ð��&ó�ÿJô#÷kõLð)õ1) �=îqø\ï�ì#ø\þ�ýoú\õlþiõLÿqípõlô�íAîJõ �Jó�	*)?õ)ÿCô(!®ï�ð>'�ï�ð*)qòpípó¯íAø\ï�ÿ 	Lú¬ìJòpípõLð)ò%�
� � û,)¯ó�ÿCó¯ômîJó5þL!_ð)ï5þM# � � �±õnòpõló�ð
	pî 	lï�ÿqíAðpø �qìJípõlô ípïN#®ô+ú\ó�ÿCù�ìCó¯ù5õôoõlòAø\ù�ÿ��O0&ð)ï"!®õnòpòpï�ð�÷kó�%5ø\ô �1ìoú¬ú\õ)ð�ó�ÿCô8îoø\ò�ù�ð)ï�ìoý ó5í
(±ÿqø&%5õ)ð)òAø\í7��ï�!���ó�ú¬øP!´ï�ðpÿqø\ó��)��õLð*)ÆõLú\õ%�.6_ø¬ÿ 	Lú¬ìJô?ø¬ÿCù �kú\ó�ìCò��0	�îJó�ìJòpõLð��� �îJï�ð)òpípõLÿD%5ï�ÿ#û&ø 	=)ÆõLÿ#ó�ÿCô��mõlíAî3-kï�ú\ôqòpípõLø¬ÿQ7±ø\þ�ýoú\õnþ�õLÿqípõlô
íAîJõR &ë�� �Jó�	*)8õLÿJôS!®ï�ð�#®ô �&ðpìqÿoÿqø¬ÿJù�ï�ÿA'�ï�ð*)qòpípó5íAø\ï�ÿJò%��íAîJõ�ÿ)� (���û�ó�ÿJô8íAîCõ�� �F;*T0� �±ú\ó"!��3ì��3õ 	=)8ó�ÿCô ��ï��A:±ø¬ð)ï5þiï5ípï
!_ð)ï¯þ �7ï5ò�ë±ú\ó¯þ�ï5ò$Ukó5íAø\ï�ÿCó�ú��7ó����3ó�ÿCô(V8ø\þ ��ï�îJþW!_ð)ï5þ ��ï�ú\ï�ð)ó5ôqï �?ípó5ípõ�(±ÿqø&%5õLð)òAø\í ��îCó�%¯õ 	lï�ÿqíAðpø �oìJípõlôípïX#Úô�ó�ýoýqú¬ø 	ló¯íAø\ï5ÿ
ýqð)ï5ù�ð)ó¯þ�þ�ø¬ÿJù�ó�ÿCô�ý3õ)ð*!®ï�ð)þ�ó�ÿ 	nõ�þ�õnó5òAìqð)õlþ�õLÿqípò%�

� ���o�
	����¸
� �

Y "HZ[- �Cë�ù�îJó�� ��ï�ÿ�	Lìqðpð)õLÿqí�� �]\Lõ%	ní<;:�±ðpø\õ)ÿqípõlô(0wð)ï¯ù�ð)ó¯þ�þ�ø¬ÿJù���^_	`2`�ab_*c9d&e�fKg�^�h � $'$i6 &�7Lö "� jTlk�"m5�"'���mõ)ýCípõlþ��3õLð "%&'&����
Y  lZ[n���� �.ë±ðpø\ï�ú\ó��DgKo(gKp q�f�rlsut	v/w$gyx�x�s*_�t�w1eSd/_Xdze�f(^_	`{x�v�p&t�d�v/_	o|t	o�}S~�x�flsut�d�v/_	o�t	p���fm`�t	oQd@v@wl�>_*cC����o�w�d�v/_	o�t	p���t	o�q	��t�q�fm�

� v/d&eF�H���md�s1��w�d���s*fm� ��0&îJ÷�íAîCõnòAø\ò%��:kó�ð1%�ó�ð)ô (±ÿqø&%5õLð)òAø\í ����B?ìoÿJõ "%&'&0 0�

= Ð



Y $"Zië±ð1%5ø¬ÿJô)� � ��09�-kï¯òpípõLú\ï�'��1ó�ÿCô|V �0&ú\ï�ì�G3õ��( �îJõF6_ýqð)õLú¬ø\þ�ø¬ÿJó�ð
��7F#®ô¹ð)õ)ý3ï�ð)í%�X &õ%	pîoÿqø 	ló�ú �±õ)ý3ï�ð)í "�"�5�� ÷kõLýJó�ð)ípþiõLÿqí�ï�!
#´ÿ�!®ï�ð)þ�ó5íAø\ï�ÿ�ó�ÿCô��¶ï¯þ�ýqìCípõLð �#	)ø\õLÿ 	nõ��)(±ÿqø&%5õLð)òAø\í �#ï"! �¶ó�ú¬øP!®ï�ðpÿqø\ó�� #´ð1%5ø¬ÿJõ�����ë �)" &0�"4��

Y 5"Zië±ð1%5ø¬ÿJô#ó�ÿJô ����� ��U±øP)?îqø¬ú ��ûEqõ%	LìJíAø¬ÿCù�óC0&ð)ï5ù�ð)ó5þ ï�ÿ#íAîJõ��.#/  &ó¯ù5ù¯õlô�;� &ï�)?õLÿ�÷kó5ípó��Cï�'Âë±ð
	pîoø\ípõ 	líAìoð)õ'�����������is*t	o��H�
t�w�d�v/_	o��$_	o�^_	`{x���d/fmsH�
�0$'&i6 $�7Lö $��'�"k!$�"m4��)�#ó�ð
	pî "%&'&����

Y TlZ V � ���Cë�íAîJó5ò
ó�ÿJô �*�)���)�?õLø\í���� ��ó�ÿqípï�ð�(kòpõLð*�±õ)ý3ï�ð)í
	8 õLð)òAø\ï�ÿ  0� ���9 &õ%	pîoÿqø 	ló�ú ��õLý3ï�ð)í2T� $! mö  ��Yö 4����7÷�õLýJó�ð)ípþ�õLÿqí
ï�!
��ï5þ�ýqìJípõLð��0	Lø\õLÿ�	lõ�����ó�ú¬øP!´ï�ðpÿqø\ó(#´ÿJòpíAø\íAìJípõ�ï�!b &õ%	�îqÿJï�ú\ï5ù'����0&ó5òpó¯ôoõ)ÿCó����¶ë &�"'"� jT#��Bqó�ÿ?ìJó�ð
� "%&j40�#�

Y �"Z2B)�)��ó'	=)?ìJò%����ó�ÿ.0&ð)ï5ù�ð)ó5þ�þ�ø¬ÿJù �3õ��Eø �3õ)ð)ó5ípõlô(!_ð)ï5þ íAîJõC%¯ï�ÿ|UkõLìJþ�ó�ÿqÿ �mí �5ú\õ�+ë��oìqÿ 	níAø\ï�ÿJó�ú �mí �5ú\õ�ó�ÿJô¹ø\ípò
ë�ú\ù5õ �qð)ó
ï"!b0&ð)ï5ù�ð)ó5þ�ò%� ^_	`2`�ab_*c9d&e�fKg�^�h �) #"j6/4�7Lö ��" $"k��j5�"'�3ë±ìJù�ìJòpí " &0��4��

Y �lZ 09� ��ó�ð)íAî��)����� ��U�øP)?îoø¬ú �&ó�ÿCô#ë�ð1%5ø¬ÿCô)���F;:�?íAðpì�	líAìoð)õnòlö�û,EqípõLÿJô?ø¬ÿCù#ó�0&ó�ð)ó�ú¬ú\õLú � Ukï�ÿ�;6òpíAðpø 	lí%���oìqÿ 	níAø\ï�ÿJó�ú �7ó�ÿJù�ìJó5ù¯õ�'�ø\íAî
�?ípó5ípõ��X#_ÿ��Isu_"w�aI���io�w�d�v/_	o�t	p��bs*_1q	s*t	`2`Cv o�qFt	o�}N^_	`{x���d fms$gKs*w1eiv/d/f1w�d@��s*f��K^t	` rmsHv@}�q�f�� h[g�� �jx�sHv�o�q�fms���fms1p&t�qR��� ^��
����� �3ýCó¯ù5õlò�T�$	4�k�T��j4��=ë±ìJù�ìJòpí  �4"; $�� " &�&�"'�ë±ú\òpïoö ���i- �#õlþ�ï $! ��#���#ó�ð
	�î " &�&�"����.#  �7ó��ï�ð)ó5ípï�ð
�S!®ï�ð �¶ï¯þ�ýqìCípõLð
�0	Lø\õLÿ�	lõ�T"5]TC &õ%	pîoÿJï�ú\ï¯ù�� �?ü5ìCó�ð)õ�����ó5þ��oðpø\ôqù5õ'�)�#ë �! #"%$'&��)(*�më��

Y 4"Z ��� �1ø¬ð)ô#ó�ÿCô(09��Vó5ô?ú\õLð��$�Ho�d�s*_�}	��w"d�v/_�oXd _�����o�w�d�v/_	o�t	p��bs*_1q	s*t	`2`Cv o�q��0wð)õ)ÿqíAø 	lõC:�ó�ú¬ú ��U�õm'���ï�ð*))��" &	4	4��
Y &"Zië ���1ú\ï5òpò%��(±ý�ôoó¯ípõ�ë±ÿJó�ú �?òAø\ò
ó�ÿCôû! 	Lø\õLÿqí9#®þ�ýqú\õlþ�õLÿqípó¯íAø\ï�ÿ8ï�!"�oìqÿ�	líAø\ï�ÿJó�ú=ëkù¯ù�ð)õlù¯ó5ípõlò%�$#_ÿ��Isu_"w�a��_	��smd&e��Ho�d�p&a�^_	o�cma

_	o(����o�w�d�v/_	o�t	p#�Isu_Hq	sut	`C`2v�o�q���t	o�q	��t�q�fm�{t	oQ}F^_	`{x���d/fms{gKs*w1eiv/d/f1w�d@��s*f�� �Q_	o�}�_	o �5ýJó5ù¯õlò� ��"k0$j4�� �mõLýJípõlþ��3õLð "%&	4'&��
Y "%�"Z ���0�1îJó�ÿJômð)ó��që �j-±ìqýCípó��?ó�ÿJôCB)���,�j:kõ)ÿoÿJõlòpò:���Q#´ÿqípõlù�ð)ó5íAø¬ÿJù ��ï�ÿ�	Lìqðpð)õLÿ�	%��ó�ÿCôi÷kó5ípó�ë �JòpíAð)ó�	líAø\ï�ÿ�ø¬ÿ�íAîCõ � ������0&ó�ð)ó�ú¬ú\õLú

0&ð)ï5ù�ð)ó¯þ�þ�ø¬ÿJù �.ó�ÿJù�ìJó5ù5õ'�{�����$� ^_	`{x���d fms
�#�Cõ �qðpìCó�ð
� "%&'&	5��
Y "�"HZ V ���1ú¬ø¬ÿJù5õLðió�ÿJô(B)� ��õlõlò26®õlôoò%� 7 ���±õ�%5ø\òpõlô&% ��õLý3ï�ð)í
ï�ÿíAîJõ�ë±ú\ù¯ï�ðpø\íAîJþ�ø 	 �7ó�ÿCù�ìCó¯ù5õ �0	�îJõlþ�õ'�9 &õ%	pîoÿqø 	ló�ú ð)õLý3ï�ð)í%�)�.#  
ë9#��7ó��ï�ð)ó5ípï�ð
����Ukï�%¯õlþ ��õLð* "%&'&�"��

Y "� lZ ����-kï�ú\ôoþ�ó�ÿ�ó�ÿCô ����09��-kó��oðpø\õLú �('±ú¬ø\òAý7ö{0&ó�ð)ó�ú¬ú\õLú&ýqð)ï0	lõlòpòAø¬ÿJù�ø¬ÿ �3ø\òAý��y���$��� �Q_*cmd � t	s*f%�5ýJó5ù5õnò9T#"1k�T�&���B?ìqú � " &	4'&��
Y "%$"Z ����: ��:�ó�ú\òpípõló¯ô �9��ìqú\íAø¬ú¬ø\òAý.ökë �.ó�ÿJù�ìJó5ù5õK!´ï�ð �¶ï�ÿ 	)ìoðpð)õLÿqí��0�?þ ��ï�ú¬ø 	 �¶ï¯þ�ýqìCípó¯íAø\ï�ÿ��bg�^�h)�isut	o���t�w"d�v/_	o���_	o��Isu_Hq	sut	`C�

`2v�o�qR��t	o�q]��t�q�fm��t	o�}��+*j�md/fm`2� ����6/5�7Lö T��"Hk�T�$�&��)��	lípï��3õLð " &	4]T#�
Y "m5"Z � ��:�ó5þ�þiï�ÿJô>ó�ÿJô � �I09�bBqï�ÿJõlò%� �?ï5þ�õû1ó�ðpú �>ûE?ý3õLðpø\þ�õ)ÿqípò�ï�ÿ íAîCõ.-��$#/0W0&ó�ð)ó�ú¬ú\õ)ú��±õnômì�	lõLð��O &õ%	pîoÿqø 	ló�ú
ð)õLý3ï�ð)í%�
÷kõ)ýCó�ð)ípþ�õLÿqíkï�! ��ï5þ�ýqìCíAø¬ÿJù �0	Lø\õLÿ�	lõ��)(�ÿoø&%¯õLð)òAø\í7�#ï�!b-±ú\ó¯òpù5ï�'����mõLýJípõlþ��3õLð  "%&'&����

Y "�TlZ2B)��:±ø 	*)qò%�C÷�� �1îqø\ï�ì�� ����� �që±ÿJù��qó�ÿJô�ë�ð1%5ø¬ÿCô)�b0&õLð*!®ï�ð)þió�ÿ�	lõ��míAìJô?ø\õlòkï�!&íAîJõ��#ï�ÿJòpï?ï�ÿ÷�ó5ípó��Cï�'O0wð)ï0	lõnòpòpï�ð�� &õ%	pîqÿoø 	ló�ú
��õLý3ï�ð)í����i-��#õlþiï $	5]Tl;  #���.#  �7ó���i!´ï�ð*��ï5þ�ýqìCípõ)ð��0	Lø\õLÿ�	lõ�����ï¯þ�ýoìJípó5íAø\ï�ÿ �?íAðpì�	líAìoð)õnò9-±ð)ï�ìqý��)��	lípï��3õLð "  "%&'&0 0�

Y "
�"Z :±ø\ù�î(0&õLð*!´ï�ð)þ�ó�ÿ 	lõ,�Cï�ð)íAð)ó�ÿ-�Cï�ðpìCþ ��.Kv q"e/�+fms�c�_	sH` t	o�w1f ��_	s�d�s*t	o�0I�Qt	o�q	��t�q�f��	x�fHwmv 1+wHt�d�v/_�o#�(��fmsH�1v/_	o-2�a43����#ó�� $ "%&'&�$��
ë±ÿJï�ÿ��?þiï�ìJòK!®íAý7ö�5 -�5#6+ 5:3�7�574 -�3089578�6�8)�

Y "��lZ � ��:±ø¬ð)ó�ÿCó�ÿCôqó�ÿqø �9� ���
õLÿqÿCõnô����3ó�ÿCô���� ;�V �� �òpõLÿJù�� �¶ï¯þ�ýqø¬ú¬ø¬ÿCù��Cï�ð)íAð)ó�ÿ÷ �2^�g�^�h ��$�T�6/4�7Lö ���"k]4����Cë±ìJù�ìJòpí " &�&! #�
Y "m4"Z V ��:�ï�ð1'�ó¯í%�Cë��oë��)�1îqø\õLÿ��3ó�ÿCô(V ��B)�q÷kó�ú¬ú �'�kûE?ý3õLðpø\õLÿ�	lõ�'�ø\íAî ���� 
ö�0wð)ï¯ù�ð)ó¯þ�þ�ø¬ÿJù#ó�ÿJô.#Úþ�ýqú\õlþ�õLÿqípó¯íAø\ï�ÿ��9#_ÿ��Isu_�w"a

g�^�h ����9"�I�Qg:�<;#=(^_	o�cma_	o>�bs*_1q	s*t	`2`2v�o�q���t	o�q	��t�q�f@?9fm�Hv q]oDt	o�}9�H`{x�p&fmo�d/t�d@v@_	o ��" &	4'&��
Y "%&"Z 09�	:�ìCôqó"))�!� �	0&õ%�?ípï�ÿCBqï�ÿCõnò%��09��VGó¯ômú\õLð��!������ï�ìJípõLú ��B)�
�Jó�ø¬ð:�Jó�ø¬ðpÿ��iB)�
�Jó5òpõLú �0� �'� �j-±ìA�lþ�ó�ÿ��0� ��:�ó5þ�þ�ï�ÿCô)�	B)��:±ìJù�îJõlò%�

 ��mBqï�îqÿCòpòpï�ÿ��!� ���kø\õ
�oìqð)í����0���jU±øP)?îqø¬ú �iV ��0&ó�ð)ípó�ø¬ÿ��?ó�ÿCô9B)��0&õlípõLð)òpï�ÿ�����õLý3ï�ð)í&ï�ÿiíAîCõ+0wð)ï¯ù�ð)ó5þiþ�ø¬ÿCù��.ó�ÿJù�ìJó5ù¯õ :�ó5ò<)ÆõLú¬ú �
ë U�ï�ÿ�;AòpíAðpø 	ní%��0&ìoð)õLú �>�qìoÿ�	líAø\ï�ÿJó�ú��.ó�ÿJù�ìJó5ù¯õ���81õ)ð)òAø\ï�ÿ "��  #�+g�^�h ����9"�b��gB�C�>_�d@v@wHfm�
�0 '��6�T	7 ���#ó�� " &�&! #�

Y  �"Z[- ��:�ìCípípï�ÿ��b:�ø\ù�îJõLð*;6ï�ð)ôqõLðD�oìqÿ 	líAø\ï�ÿCò{!®ï�ð$0&ó�ð)òAø¬ÿCù��@E�a���ioQw"d�v/_	oQt	p&�bs*_1q	s*t	`2`Cv o�q��� �6 $]7 �iB?ìqú � "%&'&0 0�
Y  #"HZ ���iBqó¯ù5ó5ôqõlõlòpó�ÿ���09��0&ó�ÿJó�ÿJù5ó¯ôoõ)ÿ��.ó�ÿJô � ��� ��0wø¬ÿJù5ó�ú¬ø �këF�oìqú¬ú ��ë��CòpíAð)ó'	lí��mõlþió�ÿqíAø 	lòK!®ï�ð�óG�oìqÿ�	líAø\ï�ÿJó�ú��.ó�ÿJù�ìJó5ù5õ2'�ø\íAî

�7ï¯ù�ø 	281ó�ðpø\ó�qú\õlò%�$#´ÿH�Isu_�w"a+I�d&e�a����$���?�+*	`{x a_	oF�Q_Hq	v/w9v�o�^_	`{x���d fms$��wmv/fmo�wHf���g �1v�p&_	` t	s��{^�g ��B?ìqÿCõ Tl;�4 " &	4'&��
Y  � lZ  ��	Bqï�îqÿJòpòpï�ÿ��7ë�ípíAðpø �qìCípõ>-±ð)ó5þ�þ�ó�ð)ò�ó5ò=óB�oìoÿ�	líAø\ï�ÿCó�ú0&ð)ï5ù�ð)ó¯þ�þ�ø¬ÿJù�0&ó�ð)ó¯ômø\ù¯þ �b#_ÿ>�Isu_�wHf1fH}	v o�q	�b_*cKd&e�fC^_	olcmfms*fmo�w1f _	o

����o�w�d�v/_	o�t	p#�Isu_Hq	sut	`C`2v�o�q���t	o�q	��t�q�fm�{t	oQ}F^_	`{x���d/fms{gKs*w1eiv/d/f1w�d@��s*f���J<�	x�sHv o�q�fls1����fHs1p&t�qK����^ � �AK I�L	a �M�Cõ �qðpìCó�ð
� "%&j40�0�
Y  $"Z �,� 8 �9�
ó�ú\õ��N0&ó�ð)ó�ú¬ú\õLú>0wð)ï¯ù�ð)ó5þiþ�ø¬ÿCù|'¶ø\íAî ��:kë�����ö&ë±ÿ �K%¯õLð1%5ø\õm'��N &õ 	�îqÿoø 	nó�ú���õLý3ï�ð)í &�$";�4���÷kõ)ýCí%�&ï�!*�¶ï¯þ�ýqìCípõLð

�0	Lø\õLÿ�	lõ���(±ÿqø&%5õLð)òAø\í ��ï"!+#_ú¬ú¬ø¬ÿCï�ø\ò�ó¯í�(±ð:�Jó�ÿJó"; �1îCó¯þ�ýCó�ø\ù�ÿ��," &�&'$��
Y  "5"Zië ��: ���
ó�ðpý��b0wð)ï¯ù�ð)ó¯þ�þ�ø¬ÿJùR!®ï�ðK0&ó�ð)ó�ú¬ú\õLú¬ø\òpþ �9�����$� ^_	`{x���d/fms �?ýJó5ù¯õlòK5'$"k�T'�#���#ó� " &	40�0�
Y  	TlZ ���	:����
ï?õ)ú �3õLú �q÷ �0�����.ï"%¯õlþ�ó�ÿ��0���!� �!�0	�îqð)õLø �3õLð��Q- �����0�?ípõlõLú\õ'�	B?ð�� �¯ó�ÿJô � �¯û �]nCï5òpõLú �@�Qe�f�.Kv&q�e:�+fms�c�_	sH` t	o�w1fy�Q_	smd�s*t	o

.9t	oQ}�rH_�_�N��)�.#  O0wð)õnòpò%��"%&'&�$��
Y  ��"Zi÷ ���EìJõLÿ0�3õLð)ù¯õLð��K� v�o�f1t	s9t	o�}D�9_	o�����v�o�f1t	s"�bs*_1q	s*t	`2`Cv o�qOJ � o�}�f1}�a L��&ëkôqô?ø\òpï�ÿ.VõlòAú\õ%���)�#ë���"%&j4	5��
Y  ��lZ ��� �����#ó�ÿqÿoø¬ÿJù���ë 0&õlõH)�ó5í�ë�	nï�ð)õ��Jó�ÿ#ë�	lípï�ð*��ï�ð)õ��.ó�ÿJù�ìJó5ù¯õ��{#_ÿ.- �Cë�ù�îJó���09��Võlù�ÿJõLð��Jó�ÿJô#ë ����ï�ÿCõP�ló�'�ó��Jõlômø\ípï�ð)ò%�

�bs*_�wHf1f1}	v�o�q	�2_*c�dze�f g�^�h ����9"�I�Qg:�RQX_	sSN	�*e�_HxA_	oO~�rUTmf1w�d��WV{t	��fH}(^_	oQwl��s1s*fmo�d"�Isu_1q]sut	`C`2v�o�q��7ýJó5ù¯õlò�4j5"k�4X���&ë�� �
0&ð)õlòpò%�Cë�ýoðpø¬ú�" &	4�&��b0wì��oú¬ø\òAîJõlôGø¬ÿ ��#<-K0��7ë$U Ukï¯íAø 	lõlò%�  "5oö 5��

Y  "4"Z ��� ��ø¬ú¬ÿJõLð���� �i &ï�!®ípõ��qó�ÿJô ����:�ó�ðpý3õLð��D��e�fB?9fU1Io�v/d�v/_	oX_*cK��d/t	o�}�t	s*}9hF��� �.#  ?0&ð)õlòpò%� �¶ó¯þ �qðpø\ôqù5õ��)�#ë���&'&����
Y  &"Z �(0+#$�Cï�ðpìJþ � �#õlòpòpó5ù¯õ90&ó5òpòAø¬ÿJù(#´ÿqípõ)ð*!®ó�	lõ��?ípó�ÿJôqó�ð)ô)�9"%&�&'$���<�Y)-XZ030;<0<�2�3�7�5[8#5�. 578�6�8��

È�T



Y $��"Z ��� � �U�øP)?îoø¬ú �8ë ��ìqú\íAø\íAîqð)õló5ôqõlôO#Úþ�ýoú\õlþiõLÿqípó5íAø\ï�ÿÂï"!>#ÚôGìJòAø¬ÿJùN0,; �$#7���W-±ð)ó�ýqîJò%�N#_ÿF�Isu_"w�a���v � d&e(gKo�o�a/Q N	�ue"x a _	o
��t	o�q	��t�q�fl�yt	o�}(^_	` x�v p&fls1�c�_	s��+t	s*t	p�p&fmp^_	`{x���d@v o�q��!�+_	smd�p&t	o�}���~Isuf<q�_	o �që�ìCù�ìCòpí�"� m;
"m5 "%&'&�$��

Y $�"HZ ����� ��U�øP)?îoø¬ú �+ �îCõ{0&ó�ð)ó�ú¬ú\õLú0&ð)ï5ù�ð)ó5þ�þ�ø¬ÿCù �7ó�ÿCù�ìCó¯ù5õ2#®ô�ó�ÿCô�ø\ípò���ï¯þ�ýoø¬ú\ó¯íAø\ï�ÿ.!®ï�ð+0&ó�ð)ó�ú¬ú\õLú9�#ó'	�îqø¬ÿJõlò%�+�Ho�d�p&a&E�a_*c".$v&q�e
�	x�f1fH}N^_	`{x���d@v o�q�� T�6  	7Lö "��0"Hk# � $�� "%&'&�$��F0&ð)õlòpõLÿqípõlô8ó¯í9VGï�ð*)qòAîCï�ý>ï�ÿ �#ó5òpòAø&%¯õF0&ó�ð)ó�ú¬ú\õLú¬ø\òpþ ��ë�þ�ó�úPJ��b#®ípó�ú ������	nípï�3õLð
"%&j4�&��

Y $0 lZ ����� ��U�øP)?îoø¬ú�ó�ÿJô�ë�ð1%5ø¬ÿCô)�.#Úô��"4'$5ò%�( &õ 	�îqÿoø 	nó�ú�ð)õLý�ï�ð)í%����ï5þ�ýoìJípó5íAø\ï�ÿ �?íAðpì 	líAìqð)õlò -±ð)ï�ìqý����.#/ �.ó����!®ï�ð �¶ï¯þ�ýqìCípõLð
�0	Lø\õLÿ�	lõ�� �¶ó¯þ �qðpø\ôqù5õ��)�#ë �0 0"%$�&��)(��?ë ��B?ìqú � "%&j4�T0�

Y $�$"Z[- ��� ��0&ó�ýCó¯ôoï�ý3ï�ìqú\ï?ò�ó�ÿJô�÷ �.û � �1ìoú¬ú\õ)ð�� �#ï�ÿCòpï?ï�ÿ7öië±ÿ8ûE?ýoú¬ø 	)ø\í� &ï")ÆõLÿ �?ípï�ð)õ�ë±ð
	pîoø\ípõ 	líAìoð)õ'�(#_ÿ��bs*_�w�a"2 K d&e�a��HoQd@p&a
�+*j` x a_	o�^_	`{x���d fmsyg>suw1eiv/d/fHw�d��isuf�� ��f1t�d d�p&f��:Q$g����#ó� " &�&����

Y $	5"Z � ������0&õ%�?ípï�ÿ�Bqï�ÿCõnò%��#®þ�ýqú\õlþ�õLÿqíAø¬ÿJùYú\óX�%�9!_ìoÿ�	líAø\ï�ÿCó�úCú\ó�ÿJù�ìJó5ù¯õlò�ï�ÿiòpípï0	*)�îJó�ð)ô�'�ó�ð)õ¯ö&íAîCõ �Æýqø¬ÿCõ)ú\õlòpò� &ó5ù�ú\õlòpò+- ;7�#ó'	�îqø¬ÿJõ��
E�a���ioQw"d�v/_	oQt	p&�bs*_1q	s*t	`2`Cv o�q��� �6  j7 �Cë±ýqðpø¬ú " &�&! #�

Y $�TlZ ����'±ìJõLø¬ÿqÿCõ%	'��ë ��ï�ÿ�	Lìqðpð)õLÿqí�ó�ÿJô#÷±ø\òpíAðpø �qìCípõnô�û,Eqípõ)ÿCòAø\ï�ÿ�ï�!��0	�îJõlþ�õ��y#´ÿH�Isu_"w�a���g��{� �<= � �)"%&'&0 #�
Y $��"Z2B)��: �0��õLýqý���� � � �1ö?ëO:±ø\ù�îCõ)ð*;Aï�ð)ôoõ)ð���ï�ÿ�	Lìqðpð)õLÿqí��7ó�ÿJù�ìJó5ù¯õ��+#´ÿ �bs*_�w�a�g�^�h ����9"�b��g:��� =�2F^_	o�cma _	oO�bs*_1q	s*t	`2`Cv o�q

��t	o�q	��t�q�f�?9fm�Hv q]oDt	o�}9�H`{x�p&fm`�fmo�d/t�d�v/_	o#�$��_	s*_	o�d/_�J<����9"�I�Qg:�<�>_�d@v@wHfm� ��� 0 � L���ýJó5ù¯õlò� �&�$"k!$��]T#��B?ìqÿCõ� ��";  "4 "%&'&�"'�
Y $0�lZ2B)���?ó�ú\í����+: �9�=õLðpð
�?þ�ó�ÿ���ó�ÿCô�B)��V#ì�� ��ìqú\íAø¬ýoð)ï0	lõnòpòpï�ð)ò#ó�ÿJô ��ìoÿ�;6íAø\þ�õ ��ï5þ�ýqø¬ú\ó5íAø\ï�ÿ�� ^_	o�wm��sHsufloQw *M0 �bs*t�w�d�v/w1fRt	oQ}

� � x�fms1v/fmo�wHf%�'$i6U�]7 �C÷kõ 	lõlþ��3õLð " &�&�"��
Y $	4"Z � �Cû����#	pîJó�ìJòpõLð��3÷ �qû��)�1ìoú¬ú\õ)ð��Có�ÿJô( ���%5ï�ÿ�ûwø 	*)?õ)ÿ�� �¶ï¯þ�ýqø¬ú\õLð*; �¶ï�ÿqíAð)ï�ú¬ú\õlô ��ìoú\íAø\íAîqð)õló5ô?ø¬ÿJùF!®ï�ð��7õ)ÿoø\õLÿqí$0&ó�ð)ó�ú¬ú\õLú��7ó�ÿi;
ù�ìJó5ù¯õlò%� #´ÿ �Isu_"w�a � d&e9g�^�h ^_	o�cma�_	o����io�w�d�v/_	o�t	p��bs*_1q	s*t	`2`Cv o�q ��t	o�q]��t�q�fm�t	o�}�^_	`{x���d fmsbgKsuwHeiv@d f1w�d��isuf���^ t	`�rms1v/}�q�f��
h�g J<�	x�s1v�o�q�fmsH�X��fms1p&tmq � ��^�� ����� L��5ýJó5ù¯õlò9T��"k��' #�Jë±ìJù�ìJòpí "%&'&�"'�

Y $�&"Z 8 ���5ìoÿJôqõLð)ó5þ �b0b8���öqëF�oð)ó5þ�õ�'�ï�ð*)�!®ï�ð{0&ó�ð)ó�ú¬ú\õLú&÷�ø\òpíAðpø �oìJípõlô �¶ï¯þ�ýqìCíAø¬ÿJù�� ^_	o�wm�is1s*fmo�w
*M0$�Isut�w�d@v@wHf$t	o�}/� � x�fms1v/fmo�wHf%�
 mö $�"lTlk!$�$�&��9"%&'&����

Y 5��"Z � �� &ó�ìoð)ó���� ���#ó5ípòAìJï")¯ó��Jó�ÿJô#ë ����ï�ÿCõP�ló�'�ó��&ë�ÿ#û  	Lø\õLÿqí$#®þ�ýoú\õnþ�õLÿqípó5íAø\ï�ÿ �0	pîCõlþiõ�ï�!���ï�ÿ�	Lìqðpð)õLÿqí�� �]\Lõ%	ní<;:�±ðpø\õ)ÿqípõlô
�7ó�ÿCù�ìCó¯ù5õlò�ï�ÿ �?ípï0	*) ��ìoú\íAø 	lï¯þ�ýqìCípõLð)ò%� #_ÿ I�dze�a�g�^�h �+*	`{x a_	o �Is1v�o�wmv x�p&fm�$t	o�}G�Isut�w�d@v@wHf2_*c:�+t	s*t	p p&flp��bs*_1q	s*t	`2`Cv o�q
JW�$�+_��$� L��mýJó5ù¯õlò� 0"m4�k� � �4��)�#ó�� "%&�;: ' "%&'&�$��

Y 5�"HZ � ��� �  7ð)ó�ì�����ë ��ï5þ�ýqø¬ú\õLð�!´ï�ð�íAîJõ �.#/  &ó5ù5ù¯õlô�;< &ï�)?õLÿ©÷kó5ípó��Cï�'Ìë±ð
	pîoø\ípõ%	níAìoð)õ��X &õ%	pîoÿqø 	ló�ú���õLý3ï�ð)í��9���( ��y; $!����
�.#  �7ó��3ï�ð)ó¯ípï�ð
��!®ï�ð*��ï5þ�ýqìJípõLð*�#	Lø\õ)ÿ 	lõ'�T�5�TC &õ%	pîqÿCï�ú\ï5ù�� �?ü5ìJó�ð)õ�� �¶ó¯þ �qðpø\ôqù5õ��)�#ë��! #" $�&��Jë±ìJù�ìJòpí " &	4����

Y 50 lZ � �)���� 7ð)ó�ì���� �H`{x�p&fm`�fmo�d/t�d�v/_	o(_*cB�9_	o��<��d�s1v/w�d����ioQw"d�v/_	oQt	p+�Isu_1q]sut	`C`2v�o�q���t	o�q	��t�q�fm�
� �.#  0wð)õlòpò�6 ��õlòpõnó�ð
	pî �#ï�ÿCï�;
ù�ð)ó�ýoîJòkø¬ÿ(0&ó�ð)ó�ú¬ú\õLú=ó�ÿJô�÷�ø\òpíAðpø �oìJípõlô ��ï¯þ�ýoìJíAø¬ÿJù�7 �9"%&'&�"'�

Y 5�$"Z � � (�õlôqó�ó�ÿJô( ��)�1îoøP)¯ó��5ó¯þ�ó��=÷kõlòAø\ù�ÿ�ï�! íAîCõ��
õ)ðpÿCõLú �7ó�ÿCù�ìCó¯ù5õC!®ï�ð�íAîCõ90&ó�ð)ó�ú¬ú\õLúy#´ÿ�!®õLð)õLÿ�	lõ��#ó'	�îqø¬ÿCõ'�-��e�fF^_	`{x���d/fms
E�a ��$�$i6U�]7Lö 5'&	5�k�T�'���9" &�&����

Y 5	5"Z : � noø\þ�ó��09� �1ð)õP�ló�ÿ���� �����1îCó�ýCþ�ó�ÿ�� 09�)�#õLîqð)ï5íAð)ó��.ó�ÿJôë ���0	�î�'�ó�ú\ô �28�ø\õLÿoÿJóO�Jï�ð)íAð)ó�ÿ�k#ë �.ó�ÿJù�ìJó5ù5õ �5ý3õ%	LøPJ�	ló¯íAø\ï�ÿ��
8 õLð)òAø\ï�ÿ "�� "��� &õ%	pîoÿqø 	ló�ú���õLý�ï�ð)í�ë���0 �	�� � &! l;�5��që±ìJòpíAðpø\ó�ÿ ��õLÿqípõLðb!®ï�ð+0&ó�ð)ó�ú¬ú\õLú���ï5þ�ýoìJípó5íAø\ï�ÿ���(±ÿqø&%5õLð)òAø\í ��ï�! 8±ø\õLÿqÿCó��
�?õLýCípõnþ �3õ)ð "%&'&0 0�

Y 5�TlZ : � noø\þ�ó�ó�ÿJô ���)� �)�1îJó�ýJþ�ó�ÿ��
ë�ìCípï¯þ�ó5íAø 	���õlòpíAðpì 	níAìoðpø¬ÿJùF!®ï�ð>0&ó�ð)ó�ú¬ú\õLú�ó�ÿCô.8 õ%	lípï�ð*��ï5þ�ýoìJípõLð)ò%�9 &õ%	pîqÿoø 	ló�ú���õLý3ï�ð)í
ë���0 �	�" �� &���;<5��Cë�ìCòpíAðpø\ó�ÿ �¶õ)ÿqípõLð{!®ï�ð$0&ó�ð)ó�ú¬ú\õLú ��ï5þ�ýqìJípó5íAø\ï�ÿ��)(±ÿqø&%5õ)ð)òAø\í7�#ï"!b8�ø\õLÿqÿCó��9"%&�&'���

È =


