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NON

OUI

Solution  initiale s
(Aléatoire)

Liste Tabou initiale vide

Générer N échantillons non 
Tabou appartenant au voisinage 

V(s) ou vérifiant le critère 
d'aspiration  

Sélectionner le meilleur 
voisin s'

Mettre à jour la meilleure 
solution  

s*=s'; f*= f'

STOP

Nouvelle solution 
courante s

Critère d’arrêt 
satisfait ?

f(s'))<f(s) 

OUI

NON

Insérer le mouvement
 (s, s')

OUI
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Configuration initiale

Température initiale T0

   Modification élémentaire 
         Variation d’énergie Τ 

∆E    

REGLE   D’ACCEPTATION
Si    ∆E  ≤ 0 modification acceptée

  Si     ∆E  ≥ 0  modification acceptée avec
la â¡ã�ä`å*æ`å�çÎèéçëêrì/í�î�â�ï©ð ∆ ñ�ò¡ójô�õ

T < Tmin

ö ó8÷ùø

Diminution
Lente de la
température 

Dépassement de 
NT
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x � � þ�ç��"�|l?�pþB�p÷Ûëkl��=p/l«å*$¤h�êéÿ�l¬æ9�
�8h
ç{æ
�öåéê���æ�ì æ�åJæ��ë�q�åéç�polbë�qúþ�å	æji8l>�
¾>¥$Ó�Ó�Ä ��¦|¦8§ ÃÅÍ�À ¿ÅÀGÒ�Ò × ¨ Ð\Ð × Ç�Ñ Ì ¦ Æ#Ê�Ð�ÓÕÃÅÑ$Ë�Ò ×



ñB� �\[��$];£L¢L¦§��>
¨'�	����� ���'�&���\ª\� � �8ªr��« ��� �¬ÿ8�$Q¬�r�����
'�l�èLi8h�êéë=�«ðml!p/lbë þ9p	ó¬æjlni�ð¡ìïç�þ�æöìsh�ç�p	åÔ<{þ:<�çQþ�ç{æ�p�þ�ç��Zësl��2l«ç!�����ni�l��5��h�ð¸êéìíçQþ�æ8h
ìki8l��è(l«å	æ5Ë¬æ8i8lbó«çLh�ç!�¬ó#�|h
ð¡ð3lK�öåéìíæ!v
�Jh�ç��öì�p	óni�h
ç�� åéç�l«ç��8l«ð¸êéëkl�pol m h�êéÿ�l¬æ��p÷ M n {1, 2 . . .m} ø+ô.l«ç}p/i8llþ�å*$ml«ç!�����ni8l��l¬æbåéç�l«ç��8l«ð`êéëslmpol n h Ö i8l��!prqúþB���Qþ�æ N n {1, 2 . . . n} �~�g�Qþ�î{åLl3h Ö i8l j l���æ)åéçSæ�åéèéëkl©

Sj ÷ Pj ®)÷'h�� Sj F Sj v M HVl���æ$ë�qtl«ç��jl«ð`êéëkl�prq�h
ê	ÿ�l¬æ9�Ø��h
å	ô,lni�æ9�9èQþ�i ë>q�h Ö i8l j ÷ Pj ó¬æ þ�ç{æ�8h
ç�èLi�ì¿$ÏF Pj � 0 HD�ä h
ì æ a(m×n)
åéçLl²ð�þ�æ8iöì)��l²êéìïç�þ�ìki8l�p/l m ëïì=<�çLl��ml¬æ n ��h�ësh�çéçLl��Fæjl«ëZî�åLl aij n w ��ìë�qth�êéÿ�l¬æ i ∈ Sj ÷ � þ�å	æji�l«ðml«ç{æ��� l�èéëíå��p÷��8h
ìkl«ç{æZëkl��$ô
þ{iöì þ�êéësl���pol=p	ó��¬ì=��ìkh�ç xj ÷ xj n w �öìNë>q�h Ö i8l j l���æ=þ>����l¬è	æ�ónlâFPåéçLlh Ö i�lK<{þ:<
ç�þ�ç{æ8l�Hõ÷ � þ�å	æ8i8l«ðml¬ç{æ FPåéçLl=h Ö i�lbè(lnijp�þ�ç{æjl�H§�

'�l1èLi8h�êéë=�«ðml�pol1ëmþ�p	óõæjlniöðFìïçQþ�æ�ìkh�ç�p	åJ<�þB<�çQþ�ç{æ"�|h
ç��öì=��æjl�øFæji�h
å	ô,lni3ëkl���h Ö i8l��C<{þ6z
<�çQþ�ç�æjl��)î{å	ìCðÏþ�$	ìíð¡ì=�8l«ç{æ�ësl?<{þ�ìíçBp	åSô.l«ç}pol«åLi"�8h
å���ë þÔ�|h
ç{æ8i þ�ìïç�æjlFî{åLlG���Qþ�î�åLl3h�êéÿ�l¬æçLlFè(l¬å	æ@Ë¬æ8i8l¡þ Ö l��õæöó¡î{åxq ø´åéçP�8l«åéëUþ>���Ll¬æjl«åLi��&'xl PDG è(l«å	æKË¬æji�lG��hFiöðÏþ�ëíì=��óG��h
ðFðml
�öåéì æ � ä þ�ç}p��Lh�ëïð�÷ �F�F� �)���+åLh�í�îØõ>ì! ï÷ �F�F� ���Uv

Maximiser
∑

j∈N
Pj.xj F � � w H

Sous les contraintes :
∑

j∈N
aij.xj ≤ 1, i ∈M F � � � H

N = {1, 2, . . . , n}, M = {1, 2, . . . ,m}, xj ∈ {0, 1} F � � ñ«H
� � ëmþÔ��h
ç��õæ�ìkh
ç1h
ê	ÿ�l��õæöì=� (1) è(lniöð3l¬æ�polÏðÏþ�$Jìïð¡ì=�8lni1ëklâ<�þ�ìíç�pJåØô.l«ç}pol«åLi#�pþ�ë)�¬åéëíóèQþ{i`ë þb�8h�ð¡ðmlgpol��¸èLi�ì¿$ªpol���h Ö i8l�� <�þ:<
çQþ�ç{æjl���l¬æ¸ëkl��I��h�ç{æji�þ�ìíç{æjl��`ìíç{æ8lnijp	ì=�8l«ç{æ�î{åxq åéç

h�êéÿ�lõæ.¼!<
åLi�l!p�þ�ç���pol«å*$�h Ö i�l���pJì Ö óni8l¬ç{æjl����

Ç��x«/¬Ï�%j�«PÉ;­ 4míDê,ëÒì=í/_¤ì�ì¹^�ïDî¤÷�õBî©_ Ù #
è�í�îxí�4míDêCë;ì=íxë!íD÷§êâí�îLî¤÷�õ!"�í3ê._ í�^F4�Ú�é:êCëi÷�íDô®":÷�íØì½í§ïgôÒé:îñõBî©_ é�ô�ï²^�îi_¤ì¹_yï�ø�í§ï2"«õ�ô�ïØì½õCêâéBç

"«ø�ìÁ_yï�õBî©_Lé:ôg"�^0ë�÷�é«ö�ìkDDêâí PDG  Òè�é�ô�ï#_>"«ø§÷�é:ô�ï�^mô¡íDô�ï�íDêâö�ì=í%"«í'Ú#_�ô�|0é«ö�Û�í�î�ï {1, 2, 3, 4, 5}:�7BíDô�":÷�í¡õ�^,4�íDô�Ú#7LDD÷�í§ïâí�î¬|�^iõ:î¤÷�í¡é�E0÷�í§ï�"  õ�Ú#7�õBî� 5èA7�õ�|�^iíÁé�E0÷�íÁí§ïDî0÷�íñë�÷�ø§ï�íDôiîñø�í
ë�õ:÷
^*ô Ú�é�^�ëÒì½í G Sj @ Pj IÔé{¯ Pj _�ô�"�_�|�^iíIì=í0ë�÷�_�4¸|#^iíIì  íDô�Ú#7�øD÷�_�ï�ï�í�^*÷0ë�÷�é�ë!é�ï�í9:Kë!õ{°�í§÷.ë�é�^*÷ï�é:ôÏé�E0÷�í j Ú�é:ôiîñíDô;õ:ôiîgì  íDô�ï�íDê¡ö�ì½í9"  é�öiÛ�í�î�ï Sj  
ð�é�_ íDô!î3ì=í§ï é�E0÷�í§ï�"  õ Ú#7�õBî¶ï#^`_�7>õ:ôiîñí�ï�#
± ² E0÷�í * # {(1, 2), 350}± ² E0÷�í!³�# {(1, 2, 3), 300}



� 
��\[�¥�¦D���. 	�B�L¢L£��Õ���n�D��¢¤� ñ«�
± ² E0÷�í�´<# {(3, 4, 5), 400}± ² E0÷�í�µ�# {(4, 5), 200}
�! é�EØ÷�í * ë!õ:÷"í84míDê,ëÒì=í/Ú�é:ôiî©_ í§ôiîA^*ô�íDô�ï�íDêâö�ì=í�"«í="«í�^F4âé«öiÛ�í�î�ï G * @�³nIo|�^�_�7>õ�^�î�´-¶ +  �� é�E0÷�í�´g7Bõ�^�î�µ +.+ ë!é�^*÷/^*ôÏíDô�ï�í§ê¡ö�ì=í�"«í#î�÷�é�_�ïIé«öiÛ�í�î�ï G ´{@sµ/@>¶·I� � í§ïJé�E0÷�í§ï * í�î�´bë�í�^/7>íDô!îoÚ�é�ô�ïDî©_�îi^iíD÷4^*ô;íPõ>ìyì=é�Ú�õBî©_Lé:ô]ù«õ�ùBôÒõ:ôiî�íAê¡õn4�_yê2_�ï�õ:ôiîIì=íù�õ�_�ôB"�^<7>íDô�"«í�^m÷Ií�î
"�é:ôiî3ì=íØë�÷#_k4Áîñé:îñõ>ìa"«í#ì=õm7BíDôiîñí=7>õ�^*î�¸¹¶ +  

¨'�	����� º�������«¬�M�&��ÿ8�������+��Q¬ª\«��y������� �¡�����'�jªr�\ª\� � �8ªr��«¬�
'xl��~l«ç!�����ni8l��Ø�|h
ð`êéìïçQþ�æjh�ìki8l�� è®l�iöðml¬æ�æjl«ç{æ åéçLl+þ�ëïëkh*�«þ�æöìsh�çjðml«ìíëïëkl«åLi�l�pol��Jh�êéÿ�l¬æ��g�8l|zësh�ç¡ëkl��Uê(l��8h�ìïç��Ñ��èÛó��¬ì=¼Qî�åLl��~pol��Vl«ç!���éìki8l��9�8l«åLi9���.u=ó}þ�çéð3h
ìíç��p÷
ë þ�p	ì½á¡�¬åéë æ�ó�pol?ðmh/p	ó«ëíì=�8lni

l¬æ=pol?��h,i�ð�þ�ëïì=�8lniK��l`æ � è(l3prq�l«ç!�����ni�l9l���æ)þ�èéèQþ{i þE�ïæ!p�þ�ç���ëkl�çLh�ð¸êLi�l3pol?��h�ð¸êéìíçQþ�ì=�8h�ç��
prqth�êéÿ�l¬æ��Cè(h>���öìíêéëkl��«
�h�åLiÑ��l¬ëmþJ÷���l$æ � è(l��$prqtl«ç!�����ni8l��Cçxqúþló¬æ�ó$å	æ�ìíëíì)�öóZî{åLl
i þ{i8l«ð3l«ç{æ}÷Fp�þ�ç��
pol��1þ�èéèéëïì)�pþ�æ�ìkh�ç��)êéìsl«çn�öèÛó��¬ì½¼Qî{åol�� � u=ì=� þ�ç�÷ ���,�F� ���&'xl���l«ç!�����ni�l���p/lFëmþ´ò7�.� �8h�ç{æbåéç
lD$ol«ð¡è	ësl=iöónl¬ë�pol@��l¬æ�æjl@�pþ�æöó�<,hFiöìkl!prqtl«ç!�����ni8l��5��h
ð`êéìïç�þ�æ8h
ìki8l����
'xl��²èLi8l«ð¡ìklniR�²æji�þ«ô
þ�å*$�è(h�åLi²ìïðFèéëïó«ð3l«ç{æjlni²ëkl���l«ç!�����ni�l��b��h
ð`êéìíçQþ�æ8h
ìki8l���óõæ þ�ìkl«ç{æ

l Ö l��õæ�åéó���l«ç w �F  � èQþ�i,�=þB�9�8l«ç{æöìa÷ ä ð¡ì æ9��l¬æ ý åéë½¼�ç&�)¢ ë)�2h
ç{æ�p	ó¬ô,l«ësh�èéèÛó)åéçXð¡ó��pþ�çéì=�öðmlè(h
åLi?ë�qúþ�ëïëkhm�pþ�æöìsh�ç^pol��?æ8i þ�ç!���Ll��?æjl¬ð¡è(h,i�l«ëíësl���p�þ�ç��Zëkl��3þ�óni8h�è(h,i(æ��2l«ç�æji8l�ësl���p	ì Ö óni8l«ç�æjl��
��h�ð¡èQþB<�çéìkl��lþ�óniöìkl«çéçLl����� qúþ�å	æ8i8l��3ìíð¡èéëíó«ðml«ç�æ þ�æ�ìkh
ç���pol���l«ç!�����ni8l��C��h�ð¸êéìíçQþ�æjh�ìsi�l��+øFó¬æöó�l Ö l��õæöåéónl��+øFë�q�ìíç���zæ þ{i~p	å�ð¡ó��«þ�çéì=�öðml�pol5��ó¬ësl��õæöìsh�ç´þFp�þ�è	æ þ�æ�ì ô.l3è�þ�iRë>q å	æ�ìíëíì)� þ�æjl«åLi<û�F��3ù ä � HCìíç{æ8i8h/pJåéìíæ èQþ�i
?,õ:ôL»Eï�l¬æ �8l��I�|h
ëíë=��<
åLl�� � ý þ�ç�N��Aí�îKõ>ì! í÷ w �, >�����x'xlÏð¡ó��pþ�çéì)�öðmlâ�3ù ä � l���æ`åéç ð¡ó��pþ6zçéì=��ð3l�p	ó���l«ç{æ8i þ�ëïì=�öó
÷Aø�h Ö i8l��?��h�ç{æ�ìíç�åLl��G��h�ð¡ð`åéçéì î�åéónl��¸ô�ìmþXåéçLlÁ�8hFi�æjl5poljêQþ�êéìïëíë þ�i8pó«ëkl��õæji�h
çéìïî{åLl��*�Jlõæöæjl=ìíð¡èéëíó«ðml¬ç{æ þ�æ�ìkh
çÏè(lni�ðml¬æ ë þK�8h�åéð¡ì=���öìkh�ç5prq�h Ö i8l��g�öåLiUpol��RèQþ�î{åol¬æ��
prqth�êéÿ�l¬æ��5���Lh�ì=��ì=�=èQþ{iZëkl��=èQþ{i�æöì��¬ìíèQþ�ç{æ����
¨'�	����� ]2ÿ � � � �2¼ � «²�`�yÿMª����&ÿM�

Aëïå��öìkl«åLiR�lð¡ó¬æ��Lh'pol���h
ç�æló¬æ�ó1èLi�h
è(h>�öónl��lè(h�åLi�iöó��jh�å}poi�l`ëkl1èLi8h�êéë=�«ðml�pol1ëmþmp	ó¬æjlni�zð¡ìíçQþ�æöìsh�ç�p	å­<�þ:<
çQþ�ç{æ � ä þ�çLp��Lh
ëíðX÷ �F�F� �*� �Æ�Jl��1ð¡ó¬æ��Lh'pol��`è(l«å	ô.l¬ç{æIË¬æji�l5p	ì ôJì=�öónl���l«ç

pol«å*$A�pþ�æ�ó�<Fh,i�ìsl���véëkl��=ðFó¬æ��Lh'pol��5��h
ð¡è	ë)�¬æ8l���l¬æZësl��Zð¡ó¬æ9�Lh/pol��Zìïç!�|h
ð¡è	ë)�¬æ8l����� þ�ç��¶��l?î{å	ì*��å	ìíæp÷�çLh�å��Vpoh�çéçLh�ç��Aåéç¡þ�è(lni<EõåG�öåLiAî�åLl«ë î�åLl��Að¡ó¬æ��oh/pol��Vp/l%iöó��8h�ëïå	æöìsh�ç
p	å PDG �

ä þ�ç}p��Lh�ëíð þBp	ó¬ô.l¬ësh�èéèÛógèéëïå���ìkl«åLiR�´þ�ë=<,hFiöì æ��	ðml���è(h�åLi¡æji8h�å	ô.lniÏë þn�8h�ëïå	æöìsh�ç�h�è	æ�ìMzð�þ�ësl¸è(h
åLi+ëkl PDG ��
�þ�i�ð¡ì�l«å*$N÷�çLh
å��"�¬ìíæ8h
ç��3v ý i þ�ç!���/z�h�ç/z�¢ æ8l«ðO�GF ý h,¢ H � ä þ�ç}p��Lh
ëíðl¬æ ä åLiöì¦÷ ���F�,� � ÷ ý i þ�ç!���/z�h�ç/z ý ìsp��ØF ý h ý H � ä þ�ç}p��Lh�ëïð�l¬æ ä åLi�ìa÷ �F�F�F� �a÷6l¬æ3F��g� ý h ý H � ä þ�ç}p'z
�Lh
ëíð í�î"õ>ì! í÷ ���,�ow � �%�g� äéä F��~h
ð`êéìïç�þ�æ8h,iöì þ�ë��lå!�õæöìkh
ç ä æ8iöå!�õæöåLi þ�ë ä l}þ{i�����H�l���æ1åéç©þ�ëMz
<,hFiöì æ��	ðml ý i�þ�ç!���'z(þ�ç}p'z ý h�åéç}p.è(h
åLibësl¡
 � �ÔèLi8h�è(h>��ó¡èQþ{i � òéå�ÿ�ì=���éìíð�þ°í�î"õBì! ï÷ w �>�������



ñ>� �\[��$];£L¢L¦§��>
� þ�ç�� � 'xl � æ8h
ç/z ý i8h="3ç×í�îâõ>ì! í÷ �F�F�F� þ�� ÷9ëkl��Xþ�å	æjl«åLiR��h
ç{æ´èLi8h�è(h��öó°�g� � ù ä F��~h�ð¸êéìMzçQþ�æjhFiöì þ�ë5�3å!�õæ�ìkh
ç�� � åéë æ�ìMz�ù=çéìíæ ä l}þ�i9����HD� � �
h�æ9��N,h�è��âí�î?õ>ì! í÷ w ���F ���h
ç{æÏèLi8h�è(h��öóXåéçLlþ�èéèLi8hm���Ll�pol`èLi8h><,i�þ�ð¡ðÏþ�æöìsh�ç�p � çQþ�ð¡ìïî{åLl���uZì)� þ�ç � u=ì=� þ�ç ÷ ���,�F� �AþÏèLi�h
è(h>�öó¸åéçLl`ð¡ó·zæ��Lh'pol=p/l�èLi8h><Fi þ�ð¡ð�þ�æ�ìkh
ç´ëíìíçéó}þ�ìki8l>� � �lç}pol�i9�8h
ç°í�î3õ>ì! í÷ �F�F�F� �rh
ç�æ2p	ó¬ô.l¬ësh�èéèÛó�åéçXþ�å	æji�lþ�ë)<FhFiöì æ��éðml2lD$�þB�õæRêQþ:��ó.�öåLiUë þ+èLi8h><,i�þ�ð¡ðÏþ�æöìsh�çml«ç¡çLh
ð`êLi8l2l«ç�æ�ìklni�� ü h�ëíëmþ�ç}pol2l¬æ � qM�öåéëMzëíìíô�þ�çHh�ç{æ9l«ð¡èéëkh � ó´ë þ;èLi�h�<Fi þ�ð¡ð�þ�æ�ìkh�ç§èQþ{iG��h�ç{æji�þ�ìíç{æ8l´è(h
åLi9i�ó��8h
å}poi�l´åéçLl�l«ç!�����ni8l
��h�ð¸êéìíçQþ�æjh
ìki�l)èQþ{i�æ�ì)�¬åéëíì=�ni8l�pol À ì���N-i8l � � ü h
ëíë þ�ç}p/l!l¬æ � q¨�öåéëïëíì ô
þ�ç ÷ �F�F� ��� �� q þ�å	æ8i8l��ZèQþ�i(æ}÷�î{åol«ë î�åLl��=ð¡ó¬æ9�Lh/pol��Zìïç!��h�ð¡èéë=�¬æjl���h
ç�æ3óõæ�óbó¬æ�å}p	ìíónl��=è(h�åLiZësl#
 � �?�
u�h�å��I�¬ì æjh�ç���v�ëklgi8l��¬å	ìíæ �öìïð`åéëïóâ� � êLiöìsp	ó´þ«ô.l��¡åéç ý i�þ�ç!���/z�þ�ç}p'z ý h�åéç}p � �+åohÍí�îKõ>ì! ï÷���,� ���i�+åLh�í�î3õ>ì! ï÷ �F�F� �*�xl¬æ?ë þ�i�l����Llni����Ll�ëshm�pþ�ësl#�?þ:� þ�çLh}ô�þ � ü h-h>�2l¬æ ý h�å	æ�ìíëíìsl�ip÷ �F�F�F� � �
® ��²y�����Lr È f!l�f t u µ f
�?þ:� þ�çLh}ô�þ�l���æ$å	çLllð¡ó¬æ��Lh'pol�pol�i�l����Llni9���Lllëshm�pþ�ësllèLi8h�è(h��öónllèQþ{i ü h-h��Jl¬æ ý h�å	æ�ìíëïìklni� ü h'h>��l¬æ ý h�å	æ�ìíëíìsl�ip÷ �F�F�F� � �7'&þXðFó¬æ��Lh'pol¡�8lgiöó��öåéðml¡��h
ðFðml¡�öåéì æ�v�ë>q þ�ë=<Fh,i�ìíæ9�éðml5p	ó|zð�þ{i8i�l�prq�åéçLlbþ�ëïëkh*�pþ�æ�ìkh�ç²ôJìspol�h�åjæjh�å	æjl��$ësl��%h Ö i8l��0�8h
ç�æ.��h�ç���ìsp	óni�ónl��Zìíçéì æ�ì þ�ësl«ð3l«ç{æZçLh�ç

� þ�æöì)�9�Pþ�ì æjl����Ò	Cç��öåéì æjl
÷Ûëkl¸èLi�h*��l��9�öå���pol�i8l����Ll�i����Ll ��ó¬ësl��õæöìkh
çéçLlFø¡���Qþ�î{åLl`ìíæöóni þ�æ�ìkh
ç;åéçLl
h Ö i�l�çLh
çP� þ�æ�ì=�9�_þ�ìíæ8lÏøjìíç!�¬ëíåLi8l3p�þ�ç���ë>q þ�ëíëkh*�pþ�æ�ìkh�çBl¬æ=l«çéë=�¬ô,l�æjh�å	æjl9h Ö i�l�ìïç!��h�ð¡èQþ�æ�ìíêéëklè(h�å	ô
þ�ç{æ}�8lSèLi�h/p	åéìki8l�p�þ�ç��´ë�qúþ�ëíëshm�pþ�æ�ìkh
ç{��h
åLi�þ�ç�æjl7î{å�þ�ç}p½polSçLh�å	ô.l«ëíëkl���h Ö i8l��Á�8h
ç{æ
��h�ç��öì�p	ó�iöónl���F�pol¬ô�ìsl«çéçol«ç{æâ� þ�æ�ì=�9�_þ�ì æ8l��DH§�Æ�Â���QþB�¬åéçdó¬æ þ�è(l
÷AåéçLl�h Ö i8l�l���æO�öó«ëkl��õæ�ìkh
ç	çéónl
��h�ð¡ðmlK�öåéì æ�v
w �0��ô.l��SåéçLl.èoi8h
ê�þ�êéìíëíìíæöó wp F Walk probability H�åéçLl¾h Ö i8l7çLh�ç � þ�æöì=���Pþ�ì æjl¾l��öæ�öó«ëkl��õæöìsh�çéçéónl`þ�ëïópþ�æ8h
ìki8l«ð3l«ç{æE�
� �0��ô.l��´åéçLl²èLi�h
êQþ�êéìíëïì æ�ó 1 − wp ÷Aëkl��mh Ö i8l��G�8h�ç{æâ�¬ë þ:���öónl��G�8l«ëkh
ç¯ësl«åoiFèLi8hB¼éæÏî�åéì�|h,i�i8l��öè(h
çLp�þ�å èLiöì¿$½pol;ë�qth Ö i�l�p	ì ôJì=��ó;èQþ{ijëkl;çLh
ð`êLi8l¤prqth�êéÿ�l¬æ��}��h�å	ô.lni(æ��jèQþ�ië�q�h Ö i8l���	Cç��öåéì æjl
lõæ þ«ô,l��$åéçLl?èLi�h
êQþ�êéìíëïì æöó np F Novelty probability H&ë þlðml«ìíëíësl«åLi�lh Ö i8l
÷ B1

þ � þ�ç�æ�ëkl�è	ëïå��"<Fi þ�ç}p;èLi8hB¼éæ�l���æ"�öó«ëkl��õæ�ìkh�çéçéónl�è(h
åLi
Ë¬æ8i8l¸ìíç!�¬ëïå��8l3péþ�ç��ë�q þ�ëíëkh*�pþ�æ�ìkh
çO��h�åLi þ�ç{æjl��:�lå	æji�l«ðml«ç{æyl¬æRþ«ô.l�� åéçLl?èoi8h�êQþ�êéìíëíìíæöó 1−np ÷�ë þ�pol«å*$Jì)�«ð3lð3l«ìïëíëkl«åLi8l=h Ö i8l B2
l���æ5���Lh
ì=�öìkl)è(h�åLiZìïç!�õëïå��öìkh
ç^p�þ�ç��Zë>q þ�ëíëkh*�pþ�æ�ìkh�çJ��h�åLi þ�ç{æ8l��

'xlgèLi8hm��l��9��å��5pol¤i8l����Llni����Ll¤l���æ5iöó«ì æ�ó�iöógè(h
åLi�åéç ��lni�æ þ�ìíç çLh�ð¸êLi�l¤prq�ì æ�óni�þ�æöìsh�ç����0�~lèLi8hm��l��9�öå���l���æ}�öìíð¡ìíëmþ�ìki8l7ø­��l«ëíåéì�prqúþ�p�þ�è	æ·u�h}ô.l«ë æ � ÷Rë þ ð¡ó¬æ9�Lh/pol�pol¤i8l����olni����Ll;ëkh*�pþ�ëklèLi8h�è(h>��ó�llèQþ{i ëkllðOË¬ðml+þ�å	æjl«åLiRè®h�åLi~iöó��jh�å}poi�llëkl3èLi8h�êéë=�«ðml�pol3ëmþ@� þ�æ�ì=�R¼Ûþ�êéìíëíìíæöó � ü h-h>�}÷���,�,� � �
® ��²y����� ® Åg«mw�v7p�o}º~p�¬�v7j |¾¿ Î~h7q:p�ka«
�Zó��|l«ð¡ðml«ç{æp÷ � �+åohãí�î"õ>ì! í÷ ���F� ���Uh�ç{æ)èLi8h�è(h��öó¡åéçLlG�Ll«åLiöì=��æ�ìïî{åLl�pol3i8l��¬åéì æ#�öìíð¸åéëíó

��h�ð¸êéìíçéónl�þ«ô.l��jåéç¯þ�ë=<Fh,i�ìíæ9�éðml�poljæ � è(l ý i�þ�ç!���/z�þ�ç}p'z ý h�åéç}p��Æ'xl��9i�ó���å	ëíæ9�G�8h�ç{æ¸æjiR���
l«ç!��h�åLi þ:<Fl}þ�ç�æ��ml¬æ¡ë þSçLh�å	ô.l¬ëïëkl�ðFó¬æ��Lh'polÔ��åLi�èQþ:���8lA�¬ë þ�ìki8l¬ðml«ç{æÁ�$þB� þ�çLh�ô�þ*�$u�h
å��FçLh{zæjh�ç��+î{åLl`ë�qM�Ll«åLi�ì=�öæöì î�åLl¸èLi�h
è(h>�öónlI�Pþ�ì æbþ�èéè(l«ë&æjh�å	æ�prqúþ�ê(h,i8p7ø¡åéç;èLiöóõæji þ�ì æjl«ðml«ç�æ+è(h�åLi



� 
��\[�¥�¦D���. 	�B�L¢L£��Õ���n�D��¢¤� ñ��
lD$��¬ëíåLi8lZësl��Uh Ö i�l�� î�åéì�è(l«å	ô.l¬ç{æRðml«çLlni þ�å*$G�8h�ëïå	æöìsh�ç����öåéê(h�è	æ�ìíð�þ�ëkl��p÷��|l3î{å	ì�è(lni�ðml¬æöæ8i þ
prqúþ�ð¡ó«ëíìkh,i�lniZësl�æjl¬ð¡è���pol=iöó«è(h�ç��8l�p	å�èLi�h*��l����öå���pol=i�l����Llni9���Ll��
'xl+èLi�h*��l��9�öå��2pol�i�l����Llni9���Ll"��h
ç��öì=��æjl�l«çjæji�h
ì=�0��h
ð¡è(h>� þ�ç�æjl�����'&þ1èLi8l«ð¡ì=�ni8l"�|h
ð¡è(h{z

� þ�ç{æ8l!l���æ=åéç;þ�ë=<Fh,i�ìíæ9�éðml ý i þ�ç!���/z�þ�ç}p'z ý h�åéç}p;þ�èéèéëíì î�åéó¸þ�å*$A�8h
å��2l«ç��8l«ð¸êéëkl�prqth�êéÿ�l¬æ��
pol��mh Ö i�l���pol�ë�qúþ�ëïëkhm�pþ�æöìsh�ç���h�åLi þ�ç{æjl��¶'&þ�pol¬å*$	ì=�«ðmlb��h�ð¡è(h�� þ�ç{æjl<l���æ¡åéçLl<i8l����Llni����Llëshm�pþ�ësl�å	æ�ìíëíì)�öónl�è(h
åLiG�öó«ësl��õæ�ìkh
çéçLl�iÏëkl��¡ðml«ìíëïëkl«åLi�l���h Ö i�l���øSìíç!�¬ëïåoi8l�p�þ�ç��¡ë�qúþ�ëïëkhm�pþ�æöìsh�ç
��h�åLi þ�ç{æjl��$ùZçLlJ��h�ç!�õæöìsh�çÀpol;èÛó«çQþ�ëíìíæöó�l���æjå	æ�ìíëïì=�öónl;è(h
åLijó¬ëïìíð¡ìíçLlnijëkl���h Ö i8l��jìíç!��h�ð9zèQþ�æöìíêéësl����Æ'&þXæji8h�ì=�öì)�«ð3lÔ��h�ð¡è(h�� þ�ç{æjl�l���æ�åéç§ðmh�å	ô.l«ðml¬ç{æAF_ó����Qþ�ç�<Fl�H`î�åéì$è(lni�ðml¬æ3pol
�öó«ësl��õæ�ìkh
çéçLl�i�prq�å	çLl)ðÏþ�çéì=�ni8l1þ�ëïópþ�æ8h
ìki8lbë>q�h Ö i8l1ø?��h�ç��öì�p	óni�lni�p�þ�ç��Zë>q þ�ëíëkh*�pþ�æ�ìkh�ç&�
'&þbð¡ó¬æ9�Lh/pol�p	ó«ðÏþ�i�i8l�prq åéçLl+þ�ëïëkh*�«þ�æ�ìkh�ç�ôJìspol��*	Aç���å	ìíæ8l3ëmþbè��QþB�8l�pol=èLiöó¬æ8i þ�ìíæ8l«ðml«ç{æ

l���æ?ë þ�ç!�¬ó�l�è(h
åLi%lD$��õëïåLi�l�ëkl��
h Ö i�l��Zî�åéìNè(l«å	ô.l¬ç{æZð3l«çLlniZþ�å*$Á�8h
ëíå	æ�ìkh�ç��.�öåéê/z�h�è	æ�ìíð�þ�ëkl��E�
'$q þ�ë=<Fh,iöì æ9�éðml ý i þ�ç!���/z�þ�ç}p'z ý h�åéç}p^l���æ�lD$	ó��¬å	æöó�þ«ô.l��)åéçLl1èLi8h�êQþ�êéìïëíì æ�ó p1

n � � � ÷�ëmþ
i8l����Llni����Ll3ëkh*�pþ�ësl�l���æ9ë þ�ç��¬ónl�þ«ô.l��=åéçLllèLi�h
êQþ�êéìíëíìíæöó p2

n � ����÷-l¬æ9ëkllðmh�å	ô.l¬ðml«ç{æ ó����Qþ�ç�<,l
l���æ�lD$	ó��õå	æ�ó1þpô,l���åéçLlbèLi8h�êQþ�êéìïëíì æ�ó w z p1

z p2
�

'xlUèLi�h*��l��9�öå���pol$i�l����Llni9���LlRî{åéì«��h
ç��öì=��æjl$l«ç)åéç`þ�ë)<Fh,i�ìíæ9�éðmlUpol ý i þ�ç!���/z�þ�ç}p'z ý h�åéç}p�÷åéçLl=i�l����Llni9���Llbëkh*�pþ�ëkl=l¬æ=å	ç�ðmh�å	ô.l«ðml«ç�æ�prq ó����Qþ�ç�<,l=l���æ2iöó¬è�óõæ�óbè(h�åLi5�|lni�æ þ�ìíç�çLh�ð¸êLi8l
prq�ì æ�óni�þ�æöìsh�ç����
'$q þ�ë=<Fh,iöì æ9�éðmlK<
ó«çéóni�þ�ë�polbë�qúþ�èéèLi8hm���Llbëshm�pþ�ësl!l���æ�poh
çéç	ó�p�þ�ç��=ë�qúþ�ë=<,hFiöì æ��éðmlE�*�
� qúþ�èLiR����ë>q þ�ë=<Fh,i�ìíæ9�éðml���÷{h�ç¸èQþ{i�æyprq åéçLl?þ�ëíëshm�pþ�æ�ìkh
ç¸ìïçéì æ�ì þ�ësl S l¬æyprq�åéçol æjl«ðFèÛóni þ�æ�åLi8l

T �x	Aç��öåéìíæ8l�h�çÏ<
ó«ç��ni�lÏå	çLlÏçLh�å	ô.l¬ëïëkljþ�ëïëkh*�«þ�æöìsh�ç ô,h
ì=�öìïçLl S ′ �~'&þ}�jh�ëíå	æ�ìkh
ç.ô.h�ì)�öìíçLl�l���æ<
ó¬çéóniöónlK�jl¬ësh�ç²æji8h�ì=�=ð¡óõæ��Lh'pol���v

w �0�&ô,l��gåéçLl;èLi8h�êQþ�êéìïëíì æ�ó p1
÷ S ′ l���æ}<�ó«çéóniöó�lSèQþ{ijë�qúþ�ë)<Fh,i�ì æ��éðml�pol ý i�þ�ç!���/z(þ�ç}p'zê(h�åéç}p&F S H��

� �0�&ô,l��AåéçLlCèLi8h�êQþ�êéìïëíì æ�ó p2
÷ S ′ l���æ~<
ó¬çéóniöónlCèQþ�i�ë>q þ�ë=<Fh,i�ìíæ9�éðml$polVi8l����olni����LlCëshm�pþ�ësl�F S H��

ñ��0�&ô,l��låéçLl�èLi�h
êQþ�êéìíëïì æ�ó w z p1
z p2
÷ S ′ l���æ0<
ó¬çéóniöónl�èQþ{i$ëkl�ðmh�å	ô.l«ð3l«ç{æ?ó����Qþ�ç�<,l«F S H��

ä ì�ë>q þ�ëíëkh*�pþ�æ�ìkh
çÏô.h�ì=�öìïçLllþ�å�<
ð3l«ç{æjl=ë þ"��h�ç!�õæ�ìkh�çÁ��h�­	æJp	åÏèLi�h
êéë=�«ðml�÷.l«ëíësl�l���æ9þ>����l¬è	æ�ónl
÷«�öìþ�åÔ��h
ç{æ8i þ�ìsi�l�l«ëíësl�èLi�h�ô,hJî�åLl�åéçLl=p	ìíð¡ìïç{å	æ�ìkh
ç δ pol�ë þ ��h�ç!�õæ�ìkh
çA��h�­	æ}÷/l«ëíësl�l���æ=þ>����l«è	æ�ónlæjh�å	æ�pol)ðOË«ð3l1þpô,l��bë þ�èLi8h�êQþ�êéìíëíìíæöó p n eδ/T h�å e p	ó«çLh�æjl)ë þG��h
ç!� æ�ìkh
çXð�þ�æ��éó«ðÏþ�æöì î{åollD$	è(h�çLl«ç{æ�ìkl«ëíëkl��m	Aç�þ�èéèéëíì î�åQþ�ç�æRìíæöóni þ�æ�ì ô.l«ð3l«ç{æ���l¬æ�æjl2iR��<
ëkl�prq þ>���|l«è	æ þ�æ�ìkh
ç ÷Fh
ç3l«ç�<Fl«ç}poi8låéçLl.��ó«î{åLl«ç!��l�prqúþ�ëïëkhm�pþ�æöìsh�ç����«�lèLiR���Rî{åxq�åéçâ��lni(æ þ�ìíçÏçLh�ð¸êLi�l�prq�ì æ�ó�i þ�æöìkh
ç�� þ�ó¬æöólþ�æöæ8l«ìíç{æ}÷
h
ç�i�ó�p	åéì æ�ëmþ¡æjl«ð¡èÛóni�þ�æöåLi8l T l¬æ�h�ç�l Ö l�� æ�åLl¸åéçLl¸çLh
åJô.l«ëíëslI�öóniöìkl9prq�ì æ�óni�þ�æöìsh�ç��)ø¡��l¬æöæ8lçLh
åJô.l«ëíësl�æjl«ð¡èÛóni�þ�æöåLi8l��



ñF  �\[��$];£L¢L¦§��>
´}j�±iu�q:p�o ¿ ¬ Ó v�'xl=i8l��¬åéì æ5�öìíð¸åéëíó@� � êLiöìspolbè(h�åLiZësl#
 � �?�
���
ÁFÁ

S l���æ=ë�qúþ�ëíëshm�pþ�æ�ìkh
ç­F¤�8h�ëïå	æöìsh�ç�H$î{åxq�h
çb���Llni����ol!l¬æ best Â value l���æ5�8h�çb��h�­	æ�� =�
ÁFÁ
S ′ l���æ=ë�qúþ�ëíëshm�pþ�æ�ìkh
ç�ô.h�ì=��ìíçLl¢��
ÁFÁ
Tmax l���æ=ë þ¸æjl¬ð¡èÛóni þ�æ�åLi�lbìïçéì æ�ì þ�ësl£ �
ÁFÁ
α l���æ=ëkl�æ þ�åm$<pol!p	ó���i8h�ì=�9� þ�ç!��l�polbë þ¸æ8l«ð¡èÛóni þ�æ�åoi8l��¤=�

S n φ � best Â value n � � T n Tmax �¯�� èLiöó·z æ8i þ�ìíæ8l«ðml«ç�æ�F�H��°=�JÃ f t o9³&vx« FPëslbçoh
ð¸êoi8lbð�þE$	ìíð¸åéðÄpol��Zìíæöóni þ�æ�ìkh
ç��Zçxqtl���æZèQþB�3þ�æ�æjl«ìíç{æ§H»��Lº f�p�q6«
ÁFÁ 'xlK� � ��æ��«ðml"�8l�æji8h�å	ô.l1ø¸ëmþ`æjl«ðFèÛóni þ�æ�åLi�l T lõæ=è(h>�9����p/l)ë�q�ó«çLlniR<
ìklÁFÁ FPô�þ�ësl¬åLi�pol)ë þI��h�ç!�õæ�ìkh
çb��h�­	æ�i8l«ë þ�æöìíô,l`ø¸ë�qúþ�ëïëkh*�«þ�æöìsh�çJ�|h
åLi�þ�ç{æ8l�H value¼�� �&ô.l���åéçLlbèLi8h�êQþ�êéìïëíì æ�ó p1

÷ S ′ n ý i þ�ç!���/z�þ�çLp'z ê(h
åéç}p&F S H���G½�� �&ô.l���åéçLlbèLi8h�êQþ�êéìïëíì æ�ó p2
÷ S ′ n;i�l����Llni9���Llbëshm�pþ�ësl«F S H������� �&ô.l���åéçLlbèLi8h�êQþ�êéìïëíì æ�ó w z p1
z p2
÷ S ′ n¿ó����Qþ�ç�<Fl«F S H���< =�

δ n value F S ′ H$z value F S H��� ¢�� º~p
δ � � fijyu;q�l

S n S ′� £ � º~p t u t
p n eδ/T ��<¤=� �&ô.l���èLi8h�êQþ�êéìíëíì æ�ó p ÷ S n S ′ �� ¯��Lº p t º~p

�<°=� º~p
value F S H�® best Â value fij�u�q�l best Â value n value F S H��� »��Lº p t º~p

� ¼��
T n T × α � �½��Lº f�p�oJÅ

;Oýrq Æ I�Ç�È)XtK�É�Ê$I�Ç
Ë l PDG lnÌ�Í�ÎLÏ�ÐLi8hFÑLÒkÓnÔmlJÕ�h,Ô3ÐLÒsl|Ö/l,×{ÎoÏLlJÌ8hFÒsÎoÍ8ØshFÏ�Ñ)Ù{Ì8Únl~ÌjÎoi�Ò�Ù2i8l�ÕAÛLlni8ÕAÛLlUÍ·Ù{Ñ(h,ÎLl

lnÌ�Í�ÐLi8hFÐ(hFÌjÚ�l9p}Ù�ÏLÌ�Òsl�ÕAÛ)Ù{ÐLØkÍ8i8lI�LÜ Ë l�ÕAÛ)Ù{ÐLØkÍ8i8l�Ì8ÎLØ�ÝFÙ�Ï.Í�ÐLi�h,Ð(hFÌ8l�ÐLÒkÎLÌ8Øsl�ÎLi8Ì�ÔmÚ�ÍjÛoh/polnÌ
ÔmÚ�ÍAÙ�ÛLl�ÎLi8ØkÌ8Í8Ø�Þ.ÎLlnÌ�Ð(hFÎLi2Òkl!ÐLi�h,ÑLÒkÓnÔml2�Ôò�
@ç ð�ò@ó�Ü



ß ÿ�à�Ê·áaâ þ@ý�ã W	W�àAI�È���â2Éåäþu�æ�Xnçgá�Ê�æ�Ç�Ç�è�Ê�à�â2É W¾æ�ç�à X�â
W�à�æed4X$f
é âëê ãíìÄîrïmã�ð

Ë lnÌ
ÍjijÙ�ÝFÙ{Î/Ö�ÐLi�ÚnÌjl�Ï-ÍjÚnÌ�p}Ù{ÏLÌ�Õ�l�Í�Íjl=ÐLi�lnÔmØkÓni8l=Ð)Ù{i�ÍjØkl=hFÏ-Í�ñ	Ù{Ø�Í�Ò�qthFÑLò�l�Í�p/l!ÐLÎLÑoÒsØsÕ�Ù¹ÍjØkh,ÏLÌ
p}Ù{ÏLÌ�ÒklnÌ2i8l�Ý'ÎLlnÌ�v
z%ó�hFÎLi8Ï)Ù{ÒxhFñyô¤Ù{Í8ÛLlnÔgÙ¹ÍjØsÕ�Ù�Òaô�h'polnÒkÒsØkÏLõ5Ù{Ï}p�ö�Òkõ,hFi8Ø�ÍjÛLÔmÌ�÷tø~h,ÎLõFÛ)Ù�Õ�Ø3í�î
ù>ì�ús× ���,�  {û�×
z%ó�hFÎLi8Ï)Ù{ÒxhFñyü
lnÌjl�Ù�i8ÕAÛ�hFÏ¤ý~h,ÔmÐLÎ/ÍjØkÏLõ5þ/Õ�ØklnÏ}Õ�lnÌ�ÿ>ü
ý
þ���÷ ø~hFÎLõ,Û}ÙFÕ�Ø3í�î%ù>ìkús× �F�F��� û�×
z����	��

��������������������������������������� ���"!#��$&%�'(��
)�+*(�)��

���)
,����- ./��0�����
)
)������05÷ ø~hFÎLõFÛ)ÙFÕ�Øxl�Í � i�Ø�Ù{Ì�ÿ	Õ��|× �F�F�1� û>×
z~¢�Ï-Í8lni8Ï)Ù¹ÍjØkh,Ï}Ù�Ò�ó�hFÎLi8Ï)Ù{Òxh,ñ�¢�ÏLñ�h,i�ÔgÙ{Í8Økh,Ï32al�ÕAÛLÏoh,Òkh,õ54�÷ ø~hFÎLõ,Û}ÙFÕ�Øxl�Í � i8Ø�Ù{Ì�ÿ�Ù��·× ���F�(6 û�Ü
l�Í2ÒslnÌ�Õ�hFÏLñ�Úni�lnÏ}Õ�lnÌ�v
z~¢�¢�ýJö�¢Aq ��7 ÷ û�÷ ø~hFÎLõ,Û}ÙFÕ�Ø3í�î%ù>ìkús× �F�F��7 Ù¹û�×
z%ý98=þ/¢Aq ��7 ÷ ø~hFÎLõFÛ)ÙFÕ|ØØí�î%ù>ìkúk× ���,��7 Ñoû>×
zJü�ó.ýJ¢�ö�q ��7 ÷ øUh,ÎLõFÛ)Ù�Õ�ØØíDî
ù>ìkúk× ���,��7 Õ·û�×
zJô;:<2�ö�q �(= ÷tø~h,Îoõ,Û)Ù�Õ�Ø3í�î
ùBìkús× ���F�1= Ù{û>×
zJü
h.ÙFpol�ñ�q �(= ÷ ø~hFÎLõ,Û}ÙFÕ�Ø3í�î
ùBìkú ���,�(= Ñ/û�×
z?>@:Vö�q �1� ÷ øUh,ÎLõFÛ)Ù�Õ�Øxl�Í � i8Ø�Ù�Ì�Ù/× �F�F�1� Ù¹û�×
zJô^¢�ýJö�¢·q ��� ÷ ø~hFÎLõFÛ)ÙFÕ|ØØí�î%ù>ìkúk× �F�F��� Õ|û>×
z~¢�ý
ý%¢Aq �56 ÷ øUh,ÎLõFÛ)Ù�Õ�Øxl�Í � i8Ø�Ù{Ì6× �F�F�(6 p/û>×
zUö�ý
ôëþ'ö�ý�q �56 ÷tø~hFÎLõ,Û)Ù�Õ�Øxl�Í � i8Ø�Ù{Ì6× �F�F�56 Ñoû>×
z~¢�:�:<:½ýJ¢�þ®q �56 ÷ ø~hFÎLõFÛ)ÙFÕ|ØØí�î%ù>ìkú �F�F�(6 û�Ü
z~¢�:�:<:BA!ý
ý�q �(6 ÷ ø~hFÎLõFÛ)ÙFÕ�Øxl�Í � i�Ø�Ù�Ì �F�F�(6 Õ|û
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qsr�t u Ç9áaà�æ"v�ç�ÈUá�Ê�æ�Ç
w Ù{ÏLÌ�Õ�x�ÕjÛ)Ù�ÐLØ�Í�y�x,×%Ï�zFÎLÌ<Ð�y�ÚnÌ{xnÏ-Í�zFÏLÌT|}xnÎ/Ö�Ù�ÐoÐ�y{z/ÕjÛ�xnÌ<Ú�Ý1z,ÒkÎoÍjØ~zFÏLÏ)Ù�Ø~y{x�Ì�ÐKzFÎ�y�Ò~x

Ð�y{zFÑLÒkÓnÔox�ô�ö�����þ'ö<2=Ü�2�z,Î/Í9|f� Ù{ÑKz1y{|r×'Ï�zFÎLÌJÐ�y{zFÐKz,Ì{zFÏLÌJÎLÏ�x�Ï�z,Î/Ý�xnÒkÒ�x�Ì�Í�yjÙ{Í8Únõ,Ø~x�|}x�Ì8Ú��
Ò�xnÕ|ÍjØ~z,Ï�Ñ)Ù{Ì8Ú�x�Ì8Î�y%Ò�Ù�|oØ�Ý�x�y�ÌjØ�Í8Ú&x�Í
Ò�Ù�Þ-Î)Ù{ÒkØkÍ8Ú�ÐKz,Î�y
ÕAÛ�zFØsÌ8Ø~y
ÎLÏ}x=Õ�z,ÒkÒ~x�Õ|ÍjØ~zFÏ3|}x�Ì{zFÒkÎoÍjØ~z,ÏLÌ
Ù�ÐLÐKx�ÒsÚ�x�ÌJÌ{z,ÒkÎoÍjØ~zFÏLÌ�|�x�y8Ú�ñ�Ú�y{xnÏLÕ�x,Üoý+xnÌ�|}x�y�ÏLØsÓ�y�xnÌUÝ�zFÏ-Í~Ð)Ù�y�ÍjØsÕ�ØkÐKx�y��=Ò�Ù=ÐLÛ)Ù�Ì{x�|}x�y�xnÐ�y{z��|oÎ}Õ|ÍjØ~zFÏsx�Í�|}zFÏLÏ�x�yUÎLÏ�x�|}xnÌjÕ�xnÏ�|}Ù{Ï}Õ�x,Ü�:VÏLÌ8ÎLØ�Í�x,×.Ï�zFÎLÌ~ÎoÍ8ØsÒkØkÌ{z,ÏLÌ~ÎLÏ"zFÐ(Ú�yAÙ¹Í�xnÎ�y+|}x�Õ�z,Ô��
ÑLØkÏ)Ù�ØkÌ{z,Ï1Ì8Ð(Ú�Õ�Ø��)Þ-Î�xgÙ�ÎBÐ�y�z,ÑLÒkÓnÔoxgô�ö�����þ'ö<2 ÐKz,Î�y!õFÚnÏLÚ�y�x�y�|}xmÏ�z,ÎoÝ1xnÒkÒ�xnÌ�Ì{zFÒkÎoÍjØ~z,ÏLÌ
Þ-ÎLØ}Ì{z,Ï.ÍJÙ�ÔmÚ�ÒsØ~z1y�Ú�xnÌUÐ)Ù�yUÎoÏ�x,y{xnÕAÛ�x�yjÕjÛ�x�Ò�z'Õ�Ù{Ò�x�Ì�Í�z'ÕAÛ)Ù{Ì�ÍjØsÞ-Î�x�ÿ�þ Ë þ��·Ü Ë xnÌ$Í�y�z,ØkÌ~Õ�z,ÔmÐKz��
ÌAÙ�Ï-Í{xnÌ=Ð�y{zFÐKz,Ì8Ú�xnÌ!Ì{zFÏ-Í!ØkÏ}Õ�z(y8ÐKz(y8Ú�xnÌ�×rÐ�y{xnÔmØkÓ�y�xnÔoxnÏ-Í�×i|}Ù{ÏLÌ!ÎLÏ1Ù{Òkõ1z(y8Ø�ÍjÛLÔ xmõFÚnÏLÚ�ÍjØsÞ-Î�x
ÐKz,Î�y%Ù{ÔmÚnÒkØ~z1y�x�y~ÌAÙ!ÐKx�y8ñ�z(y8Ô�Ù�Ï}Õ�xFÜ�:VÏLÌ8ÎLØ�Í�x,×-ÎLÏ�x�ÝFÙ5y�Ø�Ù{Ï-Í�x�|}x�y{x�ÕjÛ�x�y8Û}Õ�x�|oØkÌjÐKx�y�Ì8Ú�x,×-ÎoÍjØ��
ÒsØkÌAÙ{Ï-Í�Ò~xnÌ
Í�y�z,ØkÌ�Õ�zFÔmÐKz,ÌAÙ{Ï-Í�xnÌ,|oÚ�ò��3Õ�Ø�ÍjÚ�xnÌ�×}xnÌ8Í2Ú�Í8Î�|oØkÚ�x!ÐKzFÎ�y2Ò~x=Ð�y�z,ÑLÒkÓnÔox�ô�ö�����þ'ö<2�Ü� ÒkÎLÌ8Ø�x�Î�y8Ì�x|ÖoÐ(Ú�y8ØkÔoxnÏ.Í·Ù¹ÍjØ~z,ÏLÌ�Ï'ÎLÔmÚ�y�Ø�Þ-Î}xnÌ�Ì�zFÏ-Í�y8Ú6Ù{ÒkØsÌ8Ú�xnÌ�Ì8Î�y#|}x�Ì�ØkÏLÌ�Í·Ù{Ï}Õ�xnÌyô�ö�����þ'ö<2|}Ù�ÏoÌ�Ò~x=ÑLÎoÍ�|}x�Í�xnÌ�Í{x�y�x�Í,|}x=Ð�y{zFÎoÝ�x�y
Ò���x��gÕ�Ù�Õ�Ø�ÍjÚ�|}x=Ï�zFÌ�Ù�ÐLÐ}y{z/ÕjÛ�xnÌ�Ü
qsr�� � â2È���â
à�È���â��|æ�ÈJè ��â É�á�æ�È���è�É�á�Ê�¡mç�â ¢ ïo£HïT¤

Ë Ù�Í�x�ÕjÛLÏLØsÞ-Î�x�|�x�y{x�ÕjÛ�x�yjÕAÛ�xJÒ�z'Õ�Ù{Ò�x
Þ-Î�x%Ï�zFÎLÌyÐ�y{zFÐKz,Ì{zFÏLÌ?xnÌ�ÍyÑ)Ù{ÌjÚ�x
Ì8Î�y�Ò~xnÌVÕ�zFÏ}Õ�xnÐoÍjÌ
ÑLØ~xnÏªÕ�z,ÏoÏ'ÎLÌ |}x >�Ù{Ò~¥'ÌAÙ{Í5÷ þ¦x�ÒsÔgÙ{Ï{íDî=ù>ìkúk×�§�¨1¨ 6 û�Üxö ÕjÛ)ÙFÞ.Î�x�ØkÍ8Ú�yAÙ¹ÍjØ~z,Ïr×�Ò�Ù�ÝFÙ�y8Ø�Ù�ÑLÒ~x©�
ØsÏ.Ý�x�y�Ì�x�y�xnÌ�Í9ÕAÛ�zFØkÌjØ~x5Ì{xnÒ~zFÏ�Ò��tÎLÏª|}x�Ì�Í{y{z,ØkÌ�Õ�y8Ø�ÍjÓ�y�xnÌ�ÌjÎLØ�ÝFÙ�Ï.ÍjÌ z1« dp x�Í wp Ì�zFÏ-Í�|}xnÎ/ÖÐ�y{zFÑ)Ù{ÑLØsÒkØ�ÍjÚnÌ��9Î/ÍjØkÒsØkÌ{x�y­¬
® Ë x�Ð�y{xnÔmØ~x�ymÕ�y�ØkÍ8Ó�y{x<Õ�z,ÏLÌ8ØkÌ�Í�x¯�¾ÕjÛ�z,ØkÌ8Ø�y3Ò�Ù�ÝFÙ�y8Ø�Ù�ÑLÒ~x¯��ØkÏ-Ý�x�y�Ì{x�yo|a�tÎLÏ�x�ÔgÙ�ÏoØsÓ�y�x
Ù{ÒkÚ6Ù{Í{z,Ø~y{x�ÙnÝ1x�Õ�ÎLÏ�x=Ð�y{zFÑ)Ù�ÑLØkÒkØkÍ8Ú°�oÖ}x wp > 0 Ü® Ë xs|}xnÎ'ÖoØsÓ�ÔoxgÕ�y8Ø�ÍjÓ�y�xgÕ�z,ÏLÌ8ØkÌ�Í�x©��ÕjÛ�z,ØkÌ8Ø~y�Ù�ÒkÚ6Ù¹Í�zFØ�y�xnÔoxnÏ.Í�Ò�Ù�ÝFÙ�y8Ø�Ù�ÑoÒ�x©��ØsÏ-Ý1x�y8Ì{x�y|a��ÎLÏ�x�Õ|Ò�Ù{ÎLÌ{x�Ï�zFÏ�ÌAÙ{ÍjØkÌ8ñ	Ù{Ø�Í�x cl ÕAÛ�zFØkÌjØ~xM|a��ÎLÏ�x5ÔgÙ�ÏoØsÓ�y�x�Ù�ÒkÚ6Ù¹Í�zFØ�y�x,Ü Ë ��Ú�Í·Ù{ÐKx±x�Ì8Í

² ¨
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x·ÖoÚ�Õ�ÎoÍjÚ�x�ÙnÝ�x�Õ�ÎLÏ�x=Ð�y�z,Ñ)Ù{ÑLØkÒsØ�ÍjÚ&�oÖ}x (dp− wp)/(1− wp) Ü® Ë xJÍ{y{zFØsÌ8ØkÓnÔox
Õ�y�Ø�ÍjÓ�y{x
Õ�zFÏLÌ8ØkÌ8Í{x���ÕjÛ�z,ØkÌ8Ø~yVÒ�Ù�ÔoxnØkÒsÒ~xnÎ�y{xJÝFÙ5y�Ø�Ù�ÑLÒ~x=ÿ�Õ�xnÒkÒ~x
ÔgÙ6ÖoØkÔmØkÌAÙ�Ï-Í
Ò~xUÏ�zFÔ�Ñ�y{x+|�x~Õ�Ò�Ù{ÎLÌ{xnÌ�ÌAÙ¹ÍjØkÌjñ�Ù�Ø�Í�x�Ì�ÎLÏ�xUñ�zFØsÌ�y{xnÏ.Ý�x�y8Ì8Ú�x	��ÐKz,Î�y�½|Í�y{x�y�xnÏ-Ý�x�y8Ì8Ú�x,Ü�ý+x�Í8Í{x
Ú|Í·Ù{ÐKx�Õ�z(y{y{x�ÌjÐKzFÏ�|¯��ÎLÏ;A!þ'ö<2ÀÌ8ÍAÙ�Ï�|}Ù5y{|rÜË x=Ð�y�z/Õ�xnÌ8Ì8ÎLÌ�|}x�þ Ë þ©xnÌ�Í�xnÌAÞ.ÎLØsÌ8Ì8Ú­|}Ù�ÏoÌ�Ò�� Ù{Òsõ(z(y8Ø�ÍjÛLÔox�¾oÜ

¿±À�Á�ÂKÃ�ÄÆÅ	Ç�È É ¬�ÊaÙ9ÔmÚ�ËjÛ�z�|�x�|a� Ù�Ô3Ú�Ì�Í~z(y)Î	Ë�Í~z1Ï¯|�x�þ�Ê�þ(ÜÐ�Ñ�Ò�Ó Å�Ã�Ô¦Õ ¬�ÌÆÎ9ñÖz1y�×�Ø�Ì~x�ô�ö�����þ'ö<2eÙ�Ì��ÚÍ~Ï�|}Í�Û�ÍÆ|}Ø V Ù}×sÎ�Ü�Ý�Í~Þ�ß�Ù dp Ù wpà�Ñ�á ÂKÃ�Å	ÄÖÕ ¬}Ø�ÏTÍ�Ï�|�Í~Û�Í�|}Ø;Î�×oâ�Ì~Í~z1y�â Vã�Ñ
r ä Ø�ÏTÏ�z(×�å�y{x�Î�Ì~â�Î�Ë{z1Í~y�x­x�Ï�Ë{y{x ³ x�Ë�§æ Ñ�ç Â�è�Ã Ý�Í~Þ ä §°é3×"Î	Ü�Ý�Í�Þ�ßê�Ñ�ë�ì Ä�Ã�Õí�Ñ�á Ä ÿ r ≺ wp � ì ÀÖÂKÃ	î3ï�ð î�ù)ñ!íóò©ô õ5ö flipvar äø÷)ù z(Í�ß{Í~y�Î�Ì~â�Î	Ë�z1Í~y�x�×ox�Ï�Ë,Ø�Ï�x&Û(Î5y�ÍÖÎ�å�Ì~xú�Ñ î�Ä Ó Â Ó ï�ð î�ù)ñ�í�û3ôüõ á Ä ÿ r ≺ dp � ì ÀÖÂKÃ	îý�Ñ
cl äø÷)ù z(Í~ß{Í�y�Î�Ì�â�Î�Ë{z1Í~y{x�× x�Ï�Ë,Ø�Ï�x ÷ ÌÆÎ5Ø�ß{x­Ï}z1ÏTß)Î�Ë{Í�ß8ñþÎ�Í�Ë�xÿ�Ñ
flipvar äH÷)ù z1Í~ß{Í~y�Î�Ì~â�Î�Ë{z1Í~y{x�× x�Ï�Ë,Ø�Ï�x&Û(Î5y�ÍÖÎ�å�Ì~x�|}x clÐ��	Ñ î�Ä Ó Â Ó ï�ð î�ù)ñ!í���õ5öÐ�Ð�Ñ
flipvar äH÷)ù z1Í~ß{Í~y,ÌÆÎó× x�Í�Ì~Ì~x�Ø�y{x&Û(Î5y�ÍÖÎ�å�Ì~x��Ð�à�Ñ�� Ä Ó î�ÄÐ{ã�Ñ�� Ä Ó î�ÄÐ æ Ñ
V ä V Î�Û1x ÷ flipvar y{x�Ï�Û�x�y�ß�â�x(öÐ�ê�Ñ�� Ä Ó	� Â�è�Ã
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Ê�� Î5Ìkõ(z1y�Í~Ë ù ×ox�õ(â�Ï�â�Ë{Í%$�Ø�xóß{ÞKâ ÷ Í��&$�Ø�x Î�ØWÞ�y�z1å}Ì('�× x3ô�ö�����þ'ö<2åÿ>þ�A�ö*)­�+$�Ø�x�Ï}z1Ø�ßÞ�y{z(ÞKz(ß�z(Ï�ß�Í ÷ Í�|}â�×sÎ�y{y�xs|a��Ø�Ï�x"ÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(Ï P |a��Í�Ï�|}Í�Û�Í�|}Ø�ß ÷ y�â�â�x©Î�Ì�â�Î�Ë{z1Í~y{x�× x�Ï�Ë�ö�:?Ï��ß{Ø�Í�Ë�x1Ù}Ø�Ï�x ÷ z1Ì~Ì~x ÷ Ë�Í~z(Ï B |a��Í�Ï�|�Í~Û�Í�|}Ø�ß�x�ß�Ë ÷)ù z1Í~ß{Í�x°Þ�Î�y{× ÍaÌÆÎ�ÞKz1Þ�Ø}ÌÖÎ	Ë�Í~z1Ï ÷ z(Ø�y)Î�Ï�Ë{x°ÞKz(Ø�yÞ�Î�y�Ë�Í ÷ Í~ÞKx�y��óÌÆÎóÞ ù Î�ß{x�|}x°y�x�Þ�y{z¦|}Ø ÷ Ë�Í~z(Ï3x�Ë,Þ�y�z�|}Ø�Í~y{x­|a� Î�Ø}Ë�y�x�ß�Í�Ï�|}Í�Û�Í�|}Ø�ß�öÊ�Î ÷ z(Ì~Ì�x ÷ Ë�Í~z1Ï B ÷ z(Ï�Ë�Í~x�Ï�Ë�Ù�|a��Ø�Ï�x�Þ�Î5y�Ë�Ù¦Ø�Ï ÷ x�y�Ë
Î�Í~ÏMÏ}z1×�å}y{x B1
|}x�åKz1Ï}ß9Í~Ï�|}Í�Û�Í�|}Ø�ß

÷)ù z(Í~ß�Í~ß#ß{x�Ì~z(Ï�Ì~x�Ø�y���Ë�Ï�x�ß{ß�ö w � Î5Ø}Ë{y{x+Þ�Î�y�Ë�Ù�Ø�Ï ÷ x�y�Ë)Î5Í~Ï�Ï�z(×�å}y{x B2
|a�ÚÍ~Ï�|}Í�Û�ÍÆ|�Ø�ß�ß{z(Ï�Ë�Ë{Í�y�â�ß|}x°ÌÖÎóÞKz1Þ}Ø�ÌÖÎ	Ë�Í~z(Ï¯y{x�ß�Ë
Î�Ï�Ë{x P − B x�Ë�y�Î{ò�z(Ø}Ë�â�ß��óÌÆÎ ÷ z1Ì~Ì~x ÷ Ë�Í~z(Ï B ÞKz1Ø�y�ÌÖÎ ÷ z(×oÞ�Ì~â�Ë�x�y�öÊix�ß B2

Í~Ï�|}Í�Û�Í�|}Ø�ß�ß{z(Ï�Ë�Ì~x�ß�Í~Ï�|}Í�Û�ÍÆ|�Ø�ß�Ì~x�ß�Þ�Ì�Ø}ß�â�Ì~z(Ísõ(Ï�â�ß9|}x�ß+×ox�Í~Ì�Ì~x�Ø�y{ß�Í~Ï�|}Í�Û�ÍÆ|�Ø�ß9|}x B ÙÍ~Ì�ß°ß{z(Ï�Ë�Î�Þ�ÞKx�Ì~â�ß­Í~Ï�|}Í�Û�Í�|}Ø�ß�|�Í~Û1x�y{ß{Í���â�ß�öiÊ�Î±|}Í�Û�x�y�ß{Í~Ë{âo|a��Ø�Ï Í~Ï�|}Í�Û�Í�|}Ø x�ß�Ë°× x�ß{Ø�y{â�xóÞ�Î5yÌÆÎM|}Í~ß�Ë
Î�Ï ÷ x"|�x-,�Î5× ×oÍ�Ïoõ�öaÊ�Î©Ï�z1Ø}Û1x�Ì~Ì�x ß{Ë{y)Î	Ë�ânõ(Í�xo|�x ß�â�Ì�x ÷ Ë{Í~z1Ï.$�Ø�x Ï�z(Ø�ß­Þ}y{z1ÞKz(ß{z1Ï}ßÎ�ÍÆ|}x"Ì�� Î�Ìkõ1z(y{Í�Ë ù ×ox©�M×sÎ�Í�Ï�Ë{x�Ï�Í~y�� ÷)ù Î/$�Ø�x�õ1â�Ï�â�y)Î	Ë�Í~z1Ï Ø�Ï�x"ÞKz1Þ�Ø�ÌÆÎ	Ë�Í~z1Ï |}Í~Û1x�y{ß{Í���â�xsx�Ë|}x ×ox�Í~Ì~Ì�x�Ø}y{x0$�Ø�Î5Ì~Í�Ë�â ÷ x1$�Ø}Í�y{â�|�Ø�Í~Ë�Þ}y{Í~Ï ÷ Í�Þ�Î5Ì~x�×ox�Ï�Ë&ÌÖÎ ÷ z(Ï�Û�x�y�õ1x�Ï ÷ x�Þ�y{â�×"Î�Ë{Ø�y{â�x1$�Ø�Íx�ß�Ë,Ø�Ï�x ÷ Î�y)Î ÷ Ë{â�y{Í~ß�Ë�Í($�Ø�x­Í~Ï ù â�y{x�Ï�Ë�x­|�Î5Ï}ß,Ì�� Î�Ìsõ(z(y{Í�Ë ù ×ox=õ(â�Ï�â�Ë�Í($�Ø�x ÷ ÌÖÎ�ß{ß�Í($�Ø�x(ö



2	3 ¶547698�º{¸�¹�µ;:±»+6;< 3 <	¹�¸>=;?�»A@�·�<�´{¸(BC=9?�»°¶9?­·�º�89DE4GFH:±»JILKAMONQPRKTS 6 §
ö�Þ}yU'�ß,Î�Û1z1Í~y ÷�ù z1Í~ß{ÍaØ�ÏTx�Ï�ß�x�×�å�Ì~x­|a��Í�Ï�|}Í~Û�Í�|}Ø�ß�åKz(Ï�ß�x�Ë,|�Í~Û1x�y{ß{Í���â�ß�Ù�ÌÆÎ�Þ ù Î�ß{x­|}x&y�x��Þ�y{z¦|}Ø ÷ Ë�Í~z(ÏMx�ß�Ë�ÌÆÎ5Ï ÷ â�x1ö;V,Ï�x�ñ�z(Í�ßW$�Ø�x&|}x�Ø�ÜsÞ�Î5y�x�Ï�Ë�ß�ß�z(Ï�Ë ÷�ù z1Í~ß{Í�ß�Ù�Ì~x�Ø�y�ß ÷)ù y�z1×oz(ß{z1× x�ßß{z1Ï�Ë ÷ z(×�å�Í~Ï�â�ß"ÞKz(Ø�y ÷ z(Ï�ß�Ë�y{Ø}Í�y�x3Ø�Ïkx�ÏoñþÎ5Ï�Ë�ö<Ê�Î ÷ z1× å�Í�Ï�Î�Í~ß{z1ÏkØ}Ë�Í~Ì�Í~ß{xTØ�Ïkz1ÞKâ�y�Î�Ë{x�Ø�yß{ÞKâ ÷ Í��&$�Ø�x Î�Ø3Þ�y�z1å�ÌX'�×ox�ô�ö�����þ'ö<2&ö
ö���Ï@|}x Ì~z ÷ Î�Ì~Í�ß{x�yTÞ�Ì~Ø�ß3x�� ÷ Î ÷ x�×ox�Ï�ËTØ�Ï�x ß{z1Ì~Ø}Ë�Í~z(ÏiÙ9ÌÆÎ\Þ ù Î�ß{x |}x ×�Ø}Ë)Î�Ë{Í�z(Ï x�ß�Ëy{x�×oÞ}ÌÖÎ ÷ â�xóÞ�Î�y&Ø}Ï�xóy{x ÷�ù x�y ÷)ù x�Ì�z ÷ Î�Ì�xóß�Ë�z ÷�ù Î5ß�Ë{Í%$�Ø}x1öCY_ÌÆÎ±|}Í7Z�â�y{x�Ï ÷ xo|�xóÌ�� Î5Ìkõ(z1y�Í~Ë ù ×oxõ1â�Ï�â�Ë�Í($�Ø�x ÷ ÌÖÎ�ß{ß�Í($�Ø�x[$�Ø�Í�ñþÎ�Û�z(y{Í~ß�x;Ë�z(ØFò�z(Ø�y{ßMÌ�x�ßM×ox�Í~Ì~Ì�x�Ø�y�ß�Ù�Ï�z(Ë{y{x Î�Þ�Þ�y{z ÷)ù x¾õ\'�y�x ÌÖÎÞKz1Þ�Ø}ÌÖÎ	Ë�Í~z1Ï\ß{x�Ì~z(Ï |}x�Ø�Ü ÷ y{Í�Ë]'�y�x�ßM¬�ÌÆÎ^$�Ø�Î�Ì�Í�Ë�â©x�Ë�ÌÖÎ¯|}Í~Û1x�y{ß{Í�Ë�â1öVþ¦Í+Ì~x©Ï�z1Ø}Û1x�Ì�Í~Ï�|}Í~Û¦ÍÆ|}ØÎ5× â�Ì�Í~z(y{x�ÌÖÎ,��Ë�Ï�x�ß{ß?|}x B Î5Ì~z1y�ß?z(ÏóÌ�� Î{ò�z(Ø}Ë�x�Î5Ø�Ü�× x�Í�Ì~Ì~x�Ø�y{x�ß?ß{z(Ì~Ø}Ë�Í~z1Ï�ß B1

x�Ë?ÌÆÎ�ß{z(Ì�Ø}Ë{Í�z(ÏÌÖÎsÞ�Ì�Ø�ß&×sÎ�Ø}Û1Î�Í~ß�x |}x B x�ß�Ë°x�Ï}Ì�x�Û1â�x1ö�ö�Ø}Ë�y{x�×ox�Ï�Ë�Ù�ß{Í#Ì�xóÏ�z(Ø}Û�x�Ì�Í~Ï�|}Í�Û�Í�|}Ø Î�×oâ�Ì~Í�z(y{xóÌÖÎ|}Í�Û�x�y{ß{Í�Ë�â |}x ÌÖÎ ÷ z(Ì�Ì~x ÷ Ë{Í�z(Ï ÷ z(Ø�y)Î�Ï�Ë�x1Ù�Î5Ì~z(y{ßTÌ��ÚÍ~Ï�|}Í�Û�ÍÆ|�Ø@Ì�x × z1Í~Ï�ß3|}Í�Û�x�y�ß�Í���â |�Î�Ï�ßTÌÖÎ÷ z(Ì�Ì~x ÷ Ë{Í�z(Ï3x�ß�Ë,y{x�×oÞ�ÌÆÎ ÷ â°Þ�Î5y9Ì�x°Ï�z(Ø}Û�x�Î5ØiöÊix�Þ}y{z ÷ x�ß�ß{Ø�ß%õ(â�Ï�â�Ë�Í($�Ø�x�x�ß�Ë�y{â�Í�Ë�â�y�â�ÞKz(Ø�y�Ø�Ï ÷ x�y�Ë
Î�Í~Ï±Ï�z1× å�y{x�|}x�õ(â�Ï�â�y�Î�Ë{Í�z(Ï�ß���Ü}â|a�ÚØ�Ï�x°×sÎ�Ï�ÍX'�y{x°x�×oÞ�Í~y{Í($�Ø�x(ö
Êix�ß ÷ z(×oÞKz(ß
Î�Ï�Ë�ß,|}x°Ï�z5Ë�y{x�Î�Þ�Þ�y�z ÷)ù x°ß�z(Ï�Ë,|}â�Ë
Î�Í~Ì�Ì~â�ß�|�Î�Ï�ß ÷ x_$�Ø�Íaß{Ø�Í~Ë­¬

`+ab`+adc egfihTj9k	lmf	nporqso9tvupnxwzy>{Tn|tvnTwTt~}�tvwT{
V,Ï Í~Ï�|}Í�Û�Í�|}Øó|}â ÷ z�|�x�Ø�Ï�x�ß{z(Ì~Ø}Ë�Í~z1ÏiöFý+x�Ë{Ë�x�|}x�y{Ï�ÍX'�y{x+x�ß{Ë�y{x�Þ�y�â�ß�x�Ï�Ë�â�x+Þ�Î�y�Ø�Ï�x ÷�ù Î5�ÆÏ�xå�Í~Ï�Î5Í~y{x X ÿþØ�Ï±Û�x ÷ Ë{x�Ø�y X |}x�Ë
Î�Í~Ì�Ì~x n ��Ù}|}z(Ï�Ë ÷)ù Î/$�Ø�x ÷ z1×oÞKz(ß)Î5Ï�Ë Xi

y{x���z1Í�Ë�ÌÖÎ�Û1Î�Ì~x�Ø�y³ ÿ�ñþÎ5Ø}ß�ß{x	��z(Øª§�ÿ Û�y�Î5ÍÖ��ö�:?Ì~Ì~x�y�x�Þ�y{â�ß{x�Ï�Ë{x�Ø}Ï�x Î5Zfx ÷ Ë
Î	Ë�Í~z1ÏW|}x�Û1Î�Ì~x�Ø�y{ß&|}x�Û1â�y{Í�Ë�âóÎ�Ø�Ü nÛ(Î5y{ÍÆÎ�å�Ì~x�ß�ö
`+ab`+a�� ��u�n¬�&o9tvupn|w1yGkC}�qp�v{Aqso9tvupn
Ê�Î1$�Ø�Î5Ì~Í�Ë�â°|f�ÚØ�Ï�x�ß�z(Ì~Ø}Ë�Í~z1Ï±x�ß�Ë9×ox�ß{Ø�y{â�x&Þ�Î�y�Ì~x&Ï�z(×�å�y�x&|}x ÷ ÌÖÎ�Ø�ß{x�ß9ß)Î	Ë�Í~ßjñ Î5Í�Ë�x�ß�Þ�Î5yÌÖÎ�ß�z(Ì~Ø}Ë�Í~z(Ïiö

`+ab`+ab` ��u�n¬�&o9tvupn|wAf�wTt�}pfij;lrtQo9k
Ê�Î�×ox�ß{Ø�y�x&|}x&|}Í~ß�Ë
Î�Ï ÷ x&|}â�ÞKx�Ï�|±|}x�ÌÆÎ�y{x�Þ�y{â�ß�x�Ï�Ë
Î	Ë�Í~z1ÏM|}x�ÌÖÎ�ß{z1Ì~Ø}Ë�Í~z(Ïiö w Î5Ï�ß�Ï�z5Ë�y{xÞ�y{z(å�ÌX'�×ox¯z1« ÌÆÎ ß{z1Ì~Ø}Ë�Í~z(ÏBx�ß�Ë©y�x�Þ�y{â�ß{x�Ï�Ë{â�x;Þ�Î�ysØ�Ï�x ÷)ù Î��ÆÏ�x;å�Í~Ï�Î�Í�y�x1Ù+Ï�z(Ø�ß©Ø}Ë{Í�Ì~Í~ß{z1Ï�ßÌÖÎT|}Í~ß�Ë
Î�Ï ÷ xs|}x�,�Î�×o×oÍ~ÏLõTÞKz1Ø�y­x�Ü}Þ�y{Í~×ox�y­Ì~x"Ï�z(×�å�y�xs|}xoå�Í�Ë�ß |}Í7Zfâ�y{x�Ï�Ë{ß�x�Ï�Ë�y�xs|}x�Ø�Üß{z1Ì~Ø}Ë�Í~z(Ï�ß�ö
Ê�Î±|}Í�Û�x�y{ß{Í~Ë{âo|a��Ø�Ï�x ß{z1Ì~Ø}Ë{Í�z(Ï x�ß�Ë­|}â���Ï�Í~x Þ�Î�y°ÌÆÎ±|}Í~ß�Ë
Î�Ï ÷ x x�Ï�Ë{y{x ÷ x�Ë{Ë{x ß{z(Ì�Ø}Ë{Í�z(Ï x�ËÌ���x�Ï�ß{x�×�å�Ì~xó|�x�ß{z(Ì~Ø}Ë�Í~z1Ï�ß&|}x ÌÆÎ ÷ z(Ì�Ì~x ÷ Ë{Í�z(Ï B ö�:?Ì~Ì�x ÷ z(y{y{x�ß{ÞKz(Ï�| �"ÌÆÎoÛ(Î5Ì~x�Ø�y�×oÍ~Ï�Í~×�Ø�×|}x�ß,|}Í�ß�Ë)Î5Ï ÷ x�ß�|}xz,�Î5×o× Í�ÏLõ x�Ï�Ë�y{x&ÌÖÎóß{z(Ì~Ø}Ë�Í~z1ÏTx�Ë,Ì~x�ß�ß�z(Ì~Ø}Ë�Í~z1Ï�ß,|}Ø B ö
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ÒA� Õ}È � ÀÖÕ¦î��

® Ê�Îó|}Í~ß{Ë)Î5Ï ÷ x�|}x�,�Î�×o×oÍ~ÏLõ x�Ï�Ë�y�x X ä 0100 x�Ë Y ä 0011 x�ß�Ë,ânõ�Î5Ì~x�� ² ö® Ê�Î¯|}Í~ß�Ë
Î�Ï ÷ x±|}x!,�Î�×o×oÍ~ÏLõ¯x�Ï�Ë�y�x X ä 0100 x�Ë�Ì���x�Ï�ß{x�×�å�Ì~x±|}x±|}x�Ø�Ü ß{z1Ì~Ø}Ë�Í~z(Ï�ßÿ Y ä 0011 x�Ë Z ä 0101 �°x�ß�Ë ânõ�Î5Ì~x±� §�ÿ x�Ì~Ì�xsx�ß�Ë ânõ�Î5Ì~x±Î�Ø ×oÍ~Ï�Í�× Ø�×Rx�Ï�Ë�y�xsÌÆÎ|�Í�ß�Ë
Î�Ï ÷ x°x�Ï�Ë�y�x X x�Ë Y x�Ë,ÌÆÎ |}Í~ß�Ë
Î�Ï ÷ x°x�Ï�Ë�y�x X x�Ë Z ��ö

`+ab`+a�� ��orj9qsork��pt�f�wAf ����upt~��wAf ��up�v�vf��&o9tvu�n

Ê�Î Ï�z1Ø�Û�x�Ì~Ì�xWß�Ë�y�Î�Ë{ânõ(Í�xW|}x;ß{â�Ì�x ÷ Ë�Í~z1Ï�$�Ø}xWÏ�z(Ø�ß©Þ�y{z(ÞKz1ß{z(Ï�ß ÷ z1Ï}ß{Ë{Í~Ë{Ø�xWØ�ÏB×oz�4�x�ÏÞKz(Ø�yTy{â�Î�Ì�Í~ß{x�yTØ�Ï�x Í�Ï�Ë{x�y)Î ÷ Ë�Í~z(Ï@x�� ÷ Î ÷ x x�Ï�Ë�y�x ÌÆÎk|�Í~Û1x�y{ß{Í�� ÷ Î�Ë{Í�z(Ï@x�ËTÌ�� Î5×oâ�Ì�Í~z(y)Î�Ë{Í~z1ÏiöV,Ï;x�Ï�ß{x�×�å}Ì�x B |}x ß�z(Ì~Ø}Ë�Í~z1Ï}ß°|}Í�Û�x�y�ß{Í~��â�x�ß�x�Ë&|}x ù Î�Ø}Ë�x1$�Ø�Î�Ì�Í�Ë�â x�ß�Ë�ß�â�Ì�x ÷ Ë�Í~z1Ï�Ï�â�ÞKz(Ø�y÷ z(Ï�ß�Ë�y{Ø�Í~y{x+Ø�Ï}x+Ï�z1Ø}Û1x�Ì�Ì~xJõ(â�Ï�â�y�Î�Ë{Í�z(Ïiö�Ê�Î ÷ z(Ï�ß�Ë�y�Ø ÷ Ë�Í~z(Ïó|�x�Ì���x�Ï�ß{x�×�å�Ì~x B x�ß�Ë�ñ Î5Í�Ë�x+ß{x�Ì~z1ÏÌ~x�ß,â�Ë)Î5ÞKx�ß ÷ Í���|�x�ß�ß{z(Ø�ß�¬
® þ�â�Ì�x ÷ Ë�Í~z1Ï�Ï�x�y�Ì�x�ß B1

× x�Í�Ì~Ì~x�Ø�y{x�ß�ß{z1Ì~Ø}Ë�Í~z(Ï�ß9|}x P ÞKz(Ø�y�ÞKz(Ø}Û�z(Í�y�|�â�|}Ø�Í~y{x�Ì~x�ß�ß{z1Ì~Ø��Ë{Í~z1Ï�ß,|}x ù Î5Ø}Ë{x_$�Ø�Î5Ì~Í�Ë�â ÷)ù z(Í�ß{Í~x�ß,ß{x�Ì~z1ÏTÌ~x�Ø�y2ñ�z(Ï ÷ Ë�Í~z1Ï3|a�Úâ�Û1Î�Ì~Ø�Î�Ë{Í�z(Ïiö® � z(Ø�y ÷)ù Î/$�Ø�x°ß{z1Ì~Ø}Ë�Í~z(Ï V Î5Þ}Þ�Î5y�Ë�x�Ï�Î�Ï�Ë�� P −B Ù ÷ Î�Ì ÷ Ø�Ì�x�y,ÌÆÎ |}Í�Û�x�y�ß{Í~Ë{â�|}x V ö® þ�â�Ì�x ÷ Ë�Í~z1Ï�Ï�x�y B2
ß{z(Ì~Ø}Ë�Í~z1Ï�ß,|}x P −B Î�4¦Î�Ï�Ë,Ø�Ï}x!õ(y)Î�Ï�|}x­|}Í~Û1x�y{ß{Í�Ë�â1ö® ü,Î{ò�z1Ø}Ë{x�y�Ì�x�ß B2
ß{z1Ì~Ø}Ë�Í~z(Ï�ß,ß{â�Ì�x ÷ Ë�Í~z1Ï�Ï}â�x�ß��óÌ��Úx�Ï�ß{x�×�å�Ì~x B ÞKz(Ø�y�Ì�x ÷ z(×oÞ�Ì~â�Ë�x�y�ö

8�Ï�z1å}Ë{Í�x�Ï�Ë�Ø�Ï�x ÷ z(Ì�Ì~x ÷ Ë{Í�z(Ï B |}x B1
×ox�Í~Ì~Ì�x�Ø�y{x�ß�ß{z(Ì�Ø}Ë{Í~z1Ï�ß�x�Ë B2

|}Í�Û�x�y�ß�x�ß�ß{z(Ì�Ø}Ë{Í�z(Ï�ß�ö

`+ab`+ab� ��h_kij9qsorf	{Aj�w�f ��up���Ttdn�qptdlmupn

w â���Ï}Í�yoØ}ÏkåKz(Ïkz1ÞKâ�y�Î�Ë{x�Ø�y"|}x ÷ z(×�å�Í~Ï�Î5Í~ß{z1Ïkx�ß�ËoØ�Ï�xMâ�Ë
Î�ÞKx3|}â�Ì�Í ÷ Î	Ë�x3|�Î�Ï�ßoÌ��ÚÍ~×ó�Þ�Ì~â�×ox�Ï�Ë)Î�Ë{Í�z(Ï\|}x©Ï�z5Ë�y{x"Û(Î5y{ÍÆÎ�Ï�Ë�x1ö�Ê<�Úz(ÞKâ�y)Î	Ë�x�Ø�yó|}x ÷ z1× å�Í�Ï�Î�Í~ß{z1Ï�$�Ø�x©Ï�z(Ø�ß�Ø}Ë�Í~Ì�Í~ß{z1Ï}ß|}â�ÞKx�Ï�|M|}x&ÌÆÎJ �¡E¢C£�¤b¥�¡E¢.¡\¦>§©¨H£�¤b¥  �Ø}Ë{Í�Ì~Í~ß{â�x�Î�Í~Ï�ß�Íi$�Ø�x°|}x�ÌÖÎ y{x�Þ�y�â�ß{x�Ï�Ë
Î	Ë�Í~z(ÏTå}Í�Ï�Î�Í~y{x°|}x&ÌÖÎß{z1Ì~Ø}Ë{Í�z(Ïiömª�z(Ë{y{x9z(åLò�x ÷ Ë�Íkñ�x�ß�Ë�|a��x�ß{ß
Î�4�x�y?|}x�y�â�|}Ø�Í~y{x�Î�Øo× Í�Ï�Í~×�Ø}×dÌ~x�Ï�z(×�å�y�x�|}x ÷ ÌÆÎ�Ø�ß�x�ßñþÎ�Ì~ß�Í���â�x�ß�ö�Ê<��z1ÞKâ�y�Î�Ë{x�Ø�y |}x ÷ z(×�å�Í~Ï�Î5Í~ß{z1Ï Þ�y�x�Ï�| |}x�Ø�Ü Þ�Î�y{x�Ï�Ë{ß�x�Ë�Þ�y{z¦|}Ø�Í~Ë�Ø�Ï Ï}z1Ø}Û1x�Ìx�ÏLñþÎ�Ï�Ë�ÿ�Î5Þ�ÞKx�Ì~â�ý ù Í~Ì�|���ö
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¿MÀÖÁ�ÂKÃ�ÄÆÅ	Ç�È « ¬�Ê<�Úz(Þ�â�y)Î	Ë�x�Ø�y,|}x ÷ z(×�å�Í~Ï�Î5Í~ß{z(ÏiöÐ�Ñ�Ò�Ó Å	Ã�Ô�Õ ¬�|}x�Ø�ÜMÞ�Î5y�x�Ï�Ë�ß�Ù Parent1 x�Ë Parent2à�Ñ�á ÂKÃ�Å	ÄÖÕ ¬�Ø}ÏTx�ÏLñþÎ�Ï�Ë�Ù Childã�Ñ ÿ�¬�Í~Ï�Í~Ë{ÍÖÎ�Ì~x�×ox�Ï�Ë�Ë�z(Ø}Ë�x�ß�Ì~x�ß9Û1Î�y{ÍÆÎ5å}Ì�x�ß,|�Î5Ï�ß�Ì���x�ÏLñþÎ�Ï�Ë,ß{z1Ï�Ë,Ï�z(ÏMÛ1Î�Ì~Ø�â�x�ß�¬(�æ Ñ�ç Âfè/Ã Ë�z(Ø}Ë�x�ÿ ÷ ÌÖÎ�Ø�ß{x�ß,Ï}z1ÏTß)Î�Ë{Í�ß8ñþÎ�Í�Ë�x�ß�x�Ë�ñþÎ�Ì�ß{Í���â�x�ß,Þ�Î�y � Î5y�x�Ï�Ë�§&x�Ë � Î5y�x�Ï�Ë � �ê�Ñ��iì Ä�Ã�Õí�Ñ þ¦z(Í~Ë�Ù cl Ø�Ï�x ÷ ÌÆÎ5Ø�ß{x=ñþÎ5Ì~ß{Í���â�xú�Ñ þ¦â�Ì~x ÷ Ë�Í~z(Ï�Ï�x�y�|}x cl ÌÆÎó× x�Í�Ì~Ì~x�Ø�y{x&Û(Î5y{ÍÆÎ�å�Ì~x­ÞKz1Ø�y�ÌÆÎ���Ü}x�y,|�Î�Ï�ß,Ì��Úx�ÏLñþÎ�Ï�Ëý�Ñ�­ Í�Ü}x�y�ÌÖÎ Û1Î�y{ÍÆÎ�å�Ì�x ÷)ù z(Í�ß{Í~x�|}x°×sÎ�Ï�ÍX'�y{x���ß
Î	Ë�Í~ß8ñþÎ�Í�y�x­ÌÆÎ ÷ ÌÆÎ�Ø�ß{x clÿ�Ñ��iì ÄÆÅÐ��	Ñ�ç Âfè/Ã ÷)ù Î/$�Ø�x�ÿ Û(Î5y�ÍÆÎ5å�Ì~x­Ï�z(ÏMÛ1Î�Ì~Ø�â�x var Ù�|�Î5Ï}ß Child �Ð�Ð�Ñ��iì Ä�Ã�ÕÐ�à�Ñ

r ä Ø�ÏTÏ�z1× å�y{x�Î�Ì~â�Î�Ë{z1Í~y{x°x�Ï�Ë�y�x ³ x�Ë­§Ð{ã�Ñ�á Ä ÿ r ® ³ ö � � ì ÀÖÂ�Ã	î Childvar ä Parent1varÐ æ Ñ î�Ä Ó Â Ó
Childvar ä Parent2varÐ�ê�Ñ�� Ä Ó î�ÄÐ{í�Ñ��iì ÄÆÅ

� z1Ø�y ÷ z(Ï�ß�Ë�y�Ø�Í�y�x�Ì��Úx�ÏLñ Î5Ï�Ë�Ù5Ì���z1ÞKâ�y�Î�Ë{x�Ø�y�Ù5Þ�y�x�×oÍX'�y{x�× x�Ï�Ë�Ù�x
Ü�Î5× Í�Ï�x�Þ�Î5y�×oÍ�Ì~x�ß ÷ ÌÆÎ5Ø�ß{x�ßÏ�z1Ï ß)Î�Ë{Í�ß8ñþÎ�Í�Ë�x�ß�Ù ÷ x�Ì�Ì~x�ß�ñ Î5Ì~ß{Í���â�x�ß ß{Í~×�Ø�Ì�Ë
Î�Ï�â�×ox�Ï�Ë Þ�Î5y­Ì~x�ß |}x�Ø�Ü Þ�Î�y{x�Ï�Ë�ß�ÙiÞ�Ø�Í~ß ÷)ù z(Í�ß{Í�Ë|}xMÌÆÎ ÷ ÌÆÎ�Ø�ß{x ÷ z1Ø�y�Î5Ï�Ë{x�ñþÎ5Ì~ß{Í���â�xTØ�Ï}xM×ox�Í~Ì�Ì~x�Ø�y�xMÛ(Î5y�ÍÆÎ5å�Ì~xBÿ ÷ ö ������|aö ÷ x�Ì~Ì�xMy{â�|}Ø}Í�ß)Î�Ï�ËsÎ�Ø×oÍ~Ï�Í�× Ø�× Ì�xTÏ}z1×�å}y{x3|�x ÷ ÌÆÎ5Ø�ß{x�ßoÏ�z(ÏYß)Î	Ë�Í~ß8ñþÎ�Í~Ë{x�ß"Ø�Ï}x<ñ�z(Í�ßoy{x�Ï�Û�x�y�ß�â�x�� �;�}Ü�x�y"|�Î�Ï�ßÌ���x�ÏLñþÎ�Ï�Ë,ÞKz(Ø�y�ß)Î�Ë{Í�ß8ñþÎ�Í~y{x°ÌÖÎ ÷ ÌÖÎ�Ø�ß{xgÿ y{x�Ï�|}y�x°ÌÖÎ ÷ ÌÆÎ5Ø�ß{x&Û�y)Î�Í�x���ö
:�Ï�ß{Ø�Í~Ë{xox�Ë�Î�Þ�yU'�ß Î�Û�z(Í~y­x�Ü�Î5×oÍ~Ï�â Ë{z1Ø}Ë{x�ß­Ì�x�ß ÷ ÌÆÎ�Ø�ß{x�ß�Ï�z(Ï ß)Î�Ë{Í�ß8ñþÎ�Í�Ë�x�ß�ÙiÏ�z(Ø�ß­z1å}Ë{x��Ï�z1Ï}ß�Ø�Ï�x�ÎEZ�x ÷ Ë)Î�Ë{Í�z(Ï"Þ�Î�y�Ë{Í�x�Ì�Ì~xA$�Ø�Í�ÞKx�Ø}Ë�½�Ë�y{x ÷ z1×oÞ�Ì~â�Ë{â�x,x�ÏsÎ�Þ�Þ�Ì�Í($�Ø�Î�Ï�Ë�Ø�Ïoz1ÞKâ�y�Î�Ë{x�Ø�y|}x ÷ y{z(Í�ß{x�×ox�Ï�Ë°Ø�Ï�Íkñ�z(y{×ox1öaÊ<�Úz(ÞKâ�y�Î�Ë{x�Ø�y­|}x ÷ y�z1Í~ß{x�×ox�Ï�Ë°Ø�Ï}ÍsñÖz1y�×oxo|}â ÷ ÍÆ|}x¯$�Ø�x�Ì�Þ�Î�y{x�Ï�Ë÷ z(Ï�Ë�y{Í~å�Ø�x�y�Î � ÌÆÎ Þ�y{z¦|}Ø ÷ Ë{Í�z(Ï |}x¯Ì���x�ÏLñþÎ�Ï�Ë�Ù+Ì~x�ß©å}Í~Ë{ß©ß{z(Ï�Ë ÷ z(Þ�Í~â�ß±|}x¯Þ�y{x�×oÍ~x�ysz(ØB|}x|}x�Ø�Ü}ÍX'�×ox°Þ�Î�y{x�Ï�Ë,|a�ÚØ�Ï�x°×sÎ�Ï�ÍX'�y{x�Î5Ì~â�Î	Ë�z(Í~y{x­ß{x�Ì~z(Ï3Ø�Ï�x ÷ x�y�Ë)Î5Í~Ï�x°Þ�y{z(å�Î�å�Í�Ì~Í�Ë�â1ö
Ê<��z1ÞKâ�y�Î�Ë{x�Ø�y,|}x ÷ z1× å�Í�Ï�Î5Í~ß{z1ÏTx�ß�Ë�|}z1Ï}Ï�â�|�Î�Ï�ß�Ì�� Î5Ìkõ(z1y�Í~Ë ù ×ox�¨}ö

`+ab`+ab° ± yGqp����u�j;t~o9�T�²f���k�nAkCo9td³´{�fµlRhOk��Ct�¶J³W{�f�qp{�hAj9u��J��·	�²fµ¸º¹g»g¼
�+¹¾½

Ê<� Î5Ìkõ(z1y{Í�Ë ù ×ox1õ1â�Ï�â�Ë�Í($�Ø�x ß{ÞKâ ÷ Í��&$�Ø�xªÎ5Ø Þ}y{z(å�Ì('�× x�ô�ö�����þ'ö<2 x�ß�Ë;|}z1Ï�Ï}âª|�Î�Ï�ßÌ�� Î5Ìkõ(z1y�Í~Ë ù ×ox1§ ³ ö
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¿±À�Á�ÂKÃ�ÄÆÅ	Ç�È ¿rÀ ¬�Ê<� Î5Ìkõ(z1y�Í~Ë ù ×ox=õ1â�Ï�â�Ë�Í($�Ø�x­ß{ÞKâ ÷ Í��&$�Ø�x°ÞKz1Ø�y�ô�ö�����þ'ö<2&öÐ�Ñ�Ò�Ó Å�Ã�Ô¦Õ ¬�Ø�Ï�x°Í~Ï�ß�Ë
Î�Ï ÷ x�ô^ö,����þ'ö�2&öà�Ñ�á ÂKÃ�Å	ÄÖÕ ¬}Ø�Ï�x�ÎEZ�x ÷ Ë
Î	Ë�Í~z(Ï3×sÎ�Ü}Í~×oÍ~ß)Î5Ï�Ë�Ì~x­Ï�z(×�å�y�x­|}x ÷ ÌÆÎ5Ø�ß{x�ß�ß
Î	Ë�Í~ß8ñþÎ�Í~Ë{x�ß�öã�Ñ A�â�Ï�â�y{x�y�Î�Ì~â�Î�Ë{z1Í~y{x�× x�Ï�Ë,Ø�Ï�x°Þ�z(Þ�Ø�ÌÆÎ	Ë�Í~z1Ï3Í~Ï�Í�Ë�ÍÆÎ5Ì~x P �æ Ñ þ¦â�Ì~x ÷ Ë{Í�z(Ï�Ï�x�y�Ø�Ï�x ÷ z1Ì~Ì~x ÷ Ë�Í~z1Ï¯|a��Í�Ï�|}Í~Û�Í�|}Ø�ß,×ox�Í�Ì~Ì~x�Ø�y{ß,x�Ë,|}Í~ß�ÞKx�y{ß{â�ß B |}x Pê�Ñ�ç Â�è�ÃzÁ ä §�Î�ØTÏ�z(×�å�y{x°×"Î	Ü}Í~×�Ø�× |a��x�ß{ß)Î5Í~ß�ÿ�ôWÎ�Ü�Ë{y{Í~x�ß
�í�Ñ��iì Ä�Ã�Õú�Ñ�Â+ìKÓ Å-ÃièiÕ ÿ Ì�x°Ï�z(×�å�y�x°×sÎ�Ü}Í�× Ø�× |}x=õ1â�Ï�â�y)Î�Ë{Í~z1Ï�ß,Ïi��x�ß�Ë,Þ�Î�ß�Î	Ë{Ë{x�Í~Ï�Ë��ý�Ñ��iì Ä�Ã�Õÿ�Ñ�Ä Ô � Ô�Å�Õ�ÃÐ��	Ñ þ¦â�Ì~x ÷ Ë{Í�z(Ï�Ï�x�y,|}x�Ø�ÜMÞ�Î5y�x�Ï�Ë�ß,|a��Í�Ï�|}Í�Û�Í�|}Ø�ß�|}x B �Ð�Ð�Ñ A�â�Ï�â�y{x�y�Î�Ì~â�Î�Ë{z1Í~y{x�× x�Ï�Ë,Ø�ÏTÏ�z1× å�y{x r x�Ï�Ë�y{x ³ x�Ë�§Å�Ð�à�Ñ�á Ä ÿ r ≺ Ì~x Ë)Î5Ø�Ü |}x ÷ y{z(Í~ß�x�×ox�Ï�Ë�� ì ÀÖÂKÃ	î ö�Þ�Þ�Ì~Í%$�Ø}x�y­Ì��Úz(ÞKâ�y�Î�Ë{x�Ø�y�|}x ÷ z(×�å�Í~Ï�Î�Í�ß{z(ÏÎ�Ø�ÜMÞ�Î5y�x�Ï�Ë{ß,ÞKz(Ø�y�z1å�Ë�x�Ï�Í~y�Ø�ÏTÏ�z1Ø�Û�x�Ìix�ÏLñ Î5Ï�Ë V �Ð{ã�Ñ ö�Þ�Þ�Ì~Í($�Ø�x�y�þ�Ê�þ©ß�Ø}y V �Ð æ Ñ�á Ä ÿ V Î�×oâ�Ì~Í�z(y{x�ÌÆÎ1$�Ø�Î5Ì~Í�Ë�â&|}x B � ì ÀÖÂKÃ	î ö~ò�z(Ø}Ë�x�y V Î5Ø�Ü B1

×ox�Í~Ì�Ì~x�Ø�y�ß9Í~Ï�|}Í�Û�Í�|}Ø�ß	�Ð�ê�Ñ :?Ï�Ì~x�Û1x�y,|}x B Ì�x°×"Î5Ø}Û(Î�Í�ß�Í�Ï�|}Í~Û�Í�|}ØO�Ð{í�Ñ�á Ä Ó Â ÓHá Ä ÿ V Î�×oâ�Ì~Í�z(y{xóÌÆÎ©|}Í~Û1x�y{ß{Í�Ë�â |}x B � ì ÀÖÂKÃ	î ö~ò�z(Ø}Ë�x�y V Î�Ø�Ü B2
Í~Ï�|}Í�Û�Í�|}Ø�ß|}Í~ß{ÞKx�y{ß{â�ß	�Ð�ú�Ñ :?Ï�Ì~x�Û1x�y,|}x B Ì���Í~Ï�|}Í~Û¦ÍÆ|}Ø3Ì~x°×oz(Í�Ï�ß,|}Í~ß{ÞKx�y{ß{âÅ�Ð{ý�Ñ�� Ä Ó î�ÄÐ{ÿ�Ñ�� Ä Ó î�ÄàH�	Ñ�� Ä Ó î�Äà�Ð�Ñ ó5Ø�ß]$�Øi� Î�Ø1ÿ Ë{z1Ø}Ë{x�ß�Ì�x�ß ÷ z(×�å�Í~Ï�Î5Í~ß{z1Ï}ß�|}x�ß�Þ�Î5y�x�Ï�Ë�ß�ß{z1Ï�Ë,x�Ü�Î�×oÍ~Ï�â�x�ß
�à�à�Ñ��iì ÄÆÅà
ã�Ñ ü9x�Þ�y{z¦|}Ø�Í~y{x�Ø�Ï}x�Ï�z(Ø}Û�x�Ì�Ì~x�ÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(Ïóx�Ë�ß{â�Ì~x ÷ Ë�Í~z(Ï�Ï�x�y�Ø�Ï�x�Ï�z(Ø}Û�x�Ì~Ì~x ÷ z(Ì�Ì~x ÷ Ë{Í�z(Ï B �à æ Ñ��iì ÄÆÅà�ê�Ñ ü9x�Ë�z(Ø�y{Ï�x�y�Ì~x­×ox�Í�Ì~Ì~x�Ø�y�Í�Ï�|}Í�Û�Í�|}ØTË{y{z1Ø�Û�â�Î�Í�Ï}ß�Í	$�Ø�x°ß
Î ��Ë�Ï�x�ß�ß�ö

qsrvÆ 
�� �ÈÇJÉ�����É � �*� v �����+���!�W����� �Hv!�������W�����+���µÊzË �gÌ Í�ÎÐÏ
Ñ Í ð

Ê�Î�y{x ÷)ù x�y ÷)ù x­|}Í~ß{ÞKx�y{ß{â�x­x�ß�Ë�Ø�Ï�x­× â�Ë
Î�� ù x�Ø�y{Í~ß�Ë�Í($�Ø�x��óß�Ë�y�Î�Ë{ânõ1Í~x�ß,|a�Úâ�Û1z1Ì~Ø}Ë�Í~z(ÏiöK:�Ì~Ì�xÍ~Ï�Ë]'nõ(y{x�Ì~x�ß�Í�|}â�x�ß�×sÎ{ò�x�Ø�y{x�ß9|�x�ß�×oâ�Ë ù z�|}x�ß�â�Û�z(Ì�Ø}Ë{Í�z(Ï�Ï�Í~ß�Ë�x�ß=ÿþÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(ÏM|}x�ß{z(Ì�Ø}Ë{Í�z(Ï�ß�Ùy{x ÷ z1× å�Í�Ï�Î�Í~ß�z(Ï¯|�x­ß{z(Ì�Ø}Ë{Í~z1Ï�ß
��ö
V,Ï Î�Ìsõ(z1y�Í�Ë ù ×ox5õ(â�Ï�â�Ë{Í%$�Ø}x�÷ A�z(ÌÆ|}åKx�y�õ\§�¨1¾(¨�û�x�ß�Ë Î5Ø�ß{ß{Í+Ø�Ï�xMÎ�Þ�Þ�y{z ÷)ù x©â�Û�z(Ì~Ø}Ë�Í~z1Ï��Ï�Í~ß�Ë�x1Ù1Í�Ì�Þ�y�â�ß{x�Ï�Ë�x�Þ�Ì~Ø�ß�Í~x�Ø�y�ß+Í~Ï ÷ z(Ï�Û�â�Ï�Í~x�Ï�Ë{ß�Ì�Í~â�ß��&ß)Î&ß�Ë�y{Ø ÷ Ë{Ø�y{x ÷ ÌÆÎ5ß{ß{Í($�Ø�x�÷Ú2#Î�Ì~å�Í�Ù�§�¨(¨ � �ü,Î5Ï�Îóx�Ë9> ù Í�Ë�Ì~x�4�Ùi§�¨1¨(¾�û�ö&ª,z(Ø�ß ÷ Í�Ë�z(Ï�ß­¬
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® Ê<��Í�Ï ÷ Î�Þ�Î ÷ Í�Ë�âM|�ØªÞ�y�z ÷ x�ß{ß{Ø�ßó|}x©y�x ÷)ù x�y ÷)ù x±|a��x�Ü}Þ�Ì~z1Í�Ë�x�y Î�Øª×oÍ~x�Ø�Ü ÷ x�y�Ë)Î5Í~Ï�x�ß�y�â��õ(Í~z1Ï�ß±Þ�Î5y�Ë�Í ÷ Ø�Ì~Í('�y�x�ß�ö�ý+x ÷ Í�x�ß�ËM|9Ô Î5Ø ñ Î5Í�Ë�$�Ø�x;Ì�x�ß±z1ÞKâ�y)Î	Ë�x�Ø�y{ß�õ(â�Ï�â�Ë�Í($�Ø�x�ßT|}x× Ø}Ë
Î	Ë�Í~z1ÏTx�Ë,|}x ÷ y{z(Í~ß�x�× x�Ï�Ë�Î{õ1Í~ß{ß{x�Ï�Ë�Ë�z(Ø�ß�Ì�x�ß�|}x�Ø�ÜT|a��Ø�Ï�x°×sÎ�Ï�Í('�y�x�Î�Û1x�ØLõ1Ì~x1ö® Ê�Î ÷ z(Ï�Û�x�y�õ1x�Ï ÷ x�Þ�y{â�×sÎ	Ë�Ø�y�â�x°Î�Þ�yU'�ß�Ø�Ï ÷ x�y�Ë
Î5Í~Ï±Ï}z1×�å}y{x&|f�ÚÍ�Ë�â�y)Î	Ë�Í~z(Ï�ß�|rÔTÎ�Ø�ñþÎ�Í~Ë$�Ø}x Ì�x�ß�Í�Ï�|�Í~Û�Í�|}Ø�ß�|}x�Û�Í~x�Ï�Ï�x�Ï�Ë&|}x�Þ�Ì�Ø}ß�x�Ï¯Þ�Ì~Ø�ß�ÍÆ|}x�Ï�Ë�Í($�Ø�x�ß&Î5Ø^ñ�Ø�y�x�Ë&�o×ox�ß{Ø�y{x
$�Ø}x­Ì~x°Ï�z1× å�y{x­|�x=õ1â�Ï�â�y�Î�Ë{Í~z1Ï�ß�Î�ØLõ1× x�Ï�Ë�x1öw Î5Ï�ß�Ì~x�å�Ø}Ë�|}x�Þ�Î�Ì�Ì~Í~x�y ÷ x�ß�Þ�y{Í~Ï ÷ Í~Þ�Î5Ø¦Ü�Í~Ï ÷ z(Ï�Û�â�Ï�Í~x�Ï�Ë{ß�Ù�ÌÖÎ9y{x ÷)ù x�y ÷�ù x+|}Í~ß�ÞKx�y�ß{â�x+ß�� Î�Þ�Þ�Ø�Í~xß{Ø�y±Ø}Ï Þ�y{Í~Ï ÷ Í~ÞKx[$�Ø�Í ÷ z(Ï�ß{Í�ß�Ë{x �ªõ(â�Ï�â�y�x�y±ÌÆÎ ÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(Ï |}x |}â�Þ�Î5y�Ë3� Ì�� Î�ÍÆ|}x |a��Ø�Ï�xß�Ë�y)Î	Ë�ânõ(Í~x�|�x­|}Í~Û1x�y{ß{Í�� ÷ Î�Ë{Í�z(ÏiöÊ�ÎsÛ(Î�y{ÍÆÎ5Ï�Ë{x |}x y�x ÷)ù x�y ÷)ù x |}Í~ß�ÞKx�y�ß{â�xÕ$�Ø�xóÏ�z(Ø�ß�Î�Û�z(Ï�ß°Þ�y�z1ÞKz(ß{â�x�ÿ>þLþm)­��Ùf|}â�×sÎ�y{y{x|a�ÚØ�Ï�x ÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(ÏHÍ~Ï�Í�Ë�ÍÆÎ5Ì~x Û(Î5y�Í�â�x(ö�ý�z(×o×ox |�Î5Ï}ßWÌ�� Î�Ìsõ(z(y{Í�Ë ù ×oxªõ(â�Ï�â�Ë�Í($�Ø�x Þ�y{z(ÞKz1ß{âÿ�þ�A�ö	)­��Ù�Ì~x Þ}y{z ÷ x�ß�ß{Ø�ßT|a�Úâ�Û1z1Ì~Ø}Ë{Í�z(Ï |�Î5Ï�ß�þLþm)Fß{x¾ñ Î5Í�ËMÞ�Î5yM|}x�Ø�ÜB×oâ ÷ Î�Ï�Í~ß�× x�ß ¬�ÌÖÎÏ�z1Ø�Û�x�Ì~Ì�x°ß{Ë{y)Î	Ë�ânõ(Í�x­|�x­ß{â�Ì~x ÷ Ë{Í�z(Ï3x�Ë�ÌÖÎóy�x�Þ�y{z¦|}Ø ÷ Ë{Í�z(ÏiöÊ�Î=þLþm) Þ�y�â�ß{x�Ï�Ë�x9|}x�ß?ß{Í�×oÍ~Ì~Í~Ë{Ø�|}x�ß�Î�Û1x ÷ þ�A�ö	) |}â�ò���Þ�y{â�ß�x�Ï�Ë�â9x�Ï paragraph 3.3 x�Ë$�Ø�Í�Ø}Ë{Í�Ì~Í~ß�x9ÌÖÎ�Ï�z1Ø}Û1x�Ì~Ì�x�ß�Ë�y�Î�Ë{ânõ1Í~x�|}x9ß�â�Ì�x ÷ Ë{Í~z1Ïoå�Î�ß{â�x�ß{Ø�y?ÌÆÎ���Ë{Ï�x�ß{ß<x�Ë<ÌÆÎ&|}Í�Û�x�y{ß{Í�Ë�â9ÞKz1Ø�y÷)ù z(Í�ß{Í~y+Ì~x�ß+Í~Ï�|}Í�Û�Í�|}Ø�ß´$�Ø�Í�Û�z1Ï�Ë+ß�Ø}y�Û�Í�Û�y{x,x�Ë�$�Ø�Í�ß{x�y�Û�Í�y�z1Ï�Ë��°Þ�y{z¦|}Ø�Í�y�x�|a� Î�Ø}Ë�y�x�ß~õ(â�Ï�â�y)Î��Ë�Í~z1Ï}ß�ö�Ê�Î Þ ù Î�ß{x­|}x&y�x�Þ�y{z¦|}Ø ÷ Ë�Í~z(ÏL$�Ø�ÍfØ}Ë�Í~Ì~Í�ß{x°Ì��Úz(ÞKâ�y)Î	Ë�x�Ø�y,|�x ÷ z(×�å}Í�Ï�Î�Í~ß�z(ÏTß{ÞKâ ÷ Í��&$�Ø�xÎ5Ø"Þ�y{z(å�Ì('�×ox�ô�ö�����þ'ö<2YÞKz(Ø�yUõ1â�Ï�â�y{x�y�|�x�Ï�z(Ø}Û�x�Î�Ø�Ü"x�ÏLñ Î5Ï�Ë{ß�$�Ø�Í�ß{z1Ï�Ë�Î�×oâ�Ì~Í~z1y�â�ß+Þ�Î5yÌÖÎMy{x ÷)ù x�y ÷�ù x"Ì�z ÷ Î�Ì�x"ß�Ë�z ÷�ù Î5ß�Ë{Í%$�Ø}x�ÿ>þ�Ê�þ���ö/Ê�Î^þLþm) ß{xs|}Í~ß�Ë�Í~ÏLõ1Ø}xsÞ�Î�y­ß
ÎM×oâ�Ë ù z�|�xs|}x|}Í�Û�x�y{ß{Í�� ÷ Î	Ë�Í~z1Ï Ø�Ë�Í~Ì�Í~ß{â�xóÞKz(Ø�y�õ1â�Ï}â�y{â�xóÌÆÎsÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(Ï |}xó|}â�Þ�Î�y�Ë&x�Ë�ß
Î"×sÎ�Ï�ÍX'�y{xó|a� Î�Þ��Þ�Ì~Í%$�Ø}x�y Ì���z1ÞKâ�y�Î�Ë{x�Ø�y�|�x ÷ z(×�å}Í�Ï�Î�Í~ß�z(Ïiö w Î5Ï�ß9þ�A�ö*) Ì�� Î�Þ�Þ�Ì~Í ÷ Î�Ë{Í�z(Ïª|}x"Ì���z1ÞKâ�y�Î�Ë{x�Ø�y |}x÷ z(×�å�Í~Ï�Î5Í~ß{z1Ï x�ß�Ë°Ë�y{Í~å�Ø}Ë)Î5Í~y{x"|a��Ø�Ï�xoÞ�y{z(å�Î�å�Í~Ì�Í�Ë�âoy{x�Þ�y�â�ß{x�Ï�Ë
Î�Ï�Ë­Ì�x Ë)Î5Ø�Ü |}x ÷ y�z1Í~ß{x�×ox�Ï�ËÎ5Ì~z(y{ßJ$�Ø�x |�Î5Ï�ß�þLþm)dÌÖÎ ÷ z1× å�Í�Ï�Î�Í~ß{z1Ï;x�ß�Ë�y�â�Í�Ë�â�y{â�x ÞKz(Ø�y�Ø�Ï ÷ x�y�Ë
Î�Í~Ï;Ï}z1×�å}y{x |}x ÷ z1×��å�Í~Ï�Î5Í~ß{z1Ï�ß��}Ü�â°x�×oÞ�Í~y{Í($�Ø�x�×ox�Ï�Ë�ö

ª,z5Ë�y�xBþLþm)QÞ�y{â�ß{x�Ï�Ë{x |}x�ß±ß{Í~×oÍ�Ì~Í�Ë�Ø�|}x�ßTÎ�Û�x ÷ þLþYÞ�y�z1ÞKz(ß{â�xWÞ�Î5y¾÷ w y{ÍÆÎ�ß±x�Ë�Ö ù Î�å��× Î�z1Ø�Í�Ù �(³(³ §�û�x�ËÕ$�Ø�Í�ß�x±å�Î5ß{xMß{Ø�y ÌÆÎµ$�Ø�Î5Ì~Í�Ë�âMx�ËoÌÆÎ |}Í�Û�x�y�ß�Í�Ë�â±Þ�z(Ø�y x�Ü�Þ�Ì�z(y{x�y Ì���x�ß�Þ�Î ÷ x|}x y{x ÷�ù x�y ÷)ù x1ö	ª,z5Ë�y{x�þLþm) ß�x |}Í~ß{Ë{Í�ÏLõ(Ø�x Þ�Î5y&ß)Î©y{x ÷)ù x�y ÷)ù x Ì~z ÷ Î�Ì~xoå�Î�ß{â�xoß{Ø�y�>ªÎ5Ì~¥¦ß)Î�Ëx�Ë�ß{z1ÏMz(ÞKâ�y)Î	Ë�x�Ø�y�|}x ÷ y{z(Í~ß{x�×ox�Ï�Ë�ß{ÞKâ ÷ Í��&$�Ø�x�Î�ØMÞ�y{z(å�Ì('�× x0Ø!Ù�ÚOÛQÜ9Ù_Ý¾$�Ø�ÍfÞKx�y{×ox�Ë,|}xy{x�ß�Ë
Î�Ø�y�x�y"ÌÖÎ ÷ z1Ï�ß{Í~ß�Ë
Î5Ï ÷ xW|}x�ß ÷ ÌÆÎ5Ø�ß{x�ßgñþÎ�Ì~ß{Í~��â�x�ß©ß{Í~×�Ø�Ì�Ë
Î�Ï�â�×ox�Ï�Ë©Þ�Î�y"Ì~x�ßsÞ�Î�y{x�Ï�Ë{ßsx�Ëx�ß{ß)Î5Í~x�|�x,×oÍ~Ï�Í~×oÍ~ß{x�y<Ì~x,Ï�z(×�å�y�x,|}x ÷ ÌÆÎ5Ø}ß�x�ß$ñþÎ5Ì~ß{Í���â�x�ß�Þ�Î5y?Ì�x9��Ì~ß�y�â�ß{Ø�Ì~Ë)Î5Ï�Ë+|}x�ß<Þ�Î5y�x�Ï�Ë�ß�öw � Î�Ø}Ë{y{xoÞ�Î5y�Ë�ÙaþLþ�÷ w y�ÍÖÎ�ß�x�ËzÖ ù Î�å × Î�z1Ø�Í�Ù �(³(³ §|û<Ë{y)Î�Í~Ë{xoÌÖÎ ÷ ÌÆÎ5ß{ß{xO§�¢;Þ©|}Ø Þ�y{z(å�Ì('�×oxØ!Ù�Ú_ÛQÜrÙ_Ý Î�Ì~z1y�ßJ$�Ø�x Ï�z5Ë�y{x9þLþm)_â�Ë{Ø�|}Í~x Þ�Ì�Ø�ß{Í~x�Ø�y{ß ÷ ÌÆÎ5ß{ß{x�ß�|}Ø;Þ�y�z1å�ÌX'�×ox-Ø!Ù+Ú_ÛQÜ9Ù_Ý�oß)Î�Û1z1Í~y ¬	ß
ùEà�¥>¤bá5â�ù5¥�ãHâ�äå¢C£H¡�æ�¨Hæ"ûmÛ�£H¡èçX¡5érà�¥G¢rêEâpëJé�¦H¡E¥�ãHâ´ì\¢;Þ�âpßp¥(êm¨H¡E¢�Þ;¡èçX¨�âpØ�ù/¤Gâ+æE¥í �ñ�â
ê\çkù5ãHãHáEâAî�¡èçX¡EàHâåçX¡Uê/¥�ã�¤b¥�£�ãHâÅÞèêm¨�¢;âåçïàAùE¢9âÅØ!Ù�ÚOÛ ûmÛQÜ9ÙOÝð¨�¤�Ø!Ù+Ú_Ûv�\ÛQÜ9ÙOÝ�ö
`+aG�Aadc ñ!u�hT{T��qso;t�upnxtvnTt~o9tvq��vf
Ê�Î±ÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(Ï Í~Ï�Í�Ë�ÍÆÎ�Ì�xox�ß�Ë­Ì��Úx�Ï�ß{x�×�å�Ì~x"|}x�ß ÷ z(Ï}�}õ(Ø�y)Î	Ë�Í~z1Ï�ß�$�Ø�Í?y{x�Þ}y{â�ß{x�Ï�Ë{x�Ï�Ë�|}x�ßß{z1Ì~Ø}Ë�Í~z(Ï�ß<|}Ø�Þ�y{z(å�Ì('�×ox1ö.ý+z1Ï�Ë{y)Î�Í�y�x�×ox�Ï�Ë<Î�Ø�Ü Î�Ìkõ1z(y{Í�Ë ù ×ox�ßVõ(â�Ï�â�Ë�Í($�Ø�x�ß?z(«óÌ�x�ß?ß{z(Ì~Ø}Ë�Í~z1Ï�ß|}x�|}â�Þ�Î5y�Ë�ß{z1Ï�Ë~õ1â�Ï�â�y{â�x�ß9Î�Ì~â�Î�Ë{z1Í~y{x�× x�Ï�Ë�Ù�ÌÆÎ­y{x ÷)ù x�y ÷�ù x�|}Í~ß{ÞKx�y{ß{â�x�Ø}Ë�Í~Ì�Í~ß{x�Ø�Ï�x�ß�Ë�y)Î	Ë�ânõ(Í~x
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|}xó|}Í�Û1x�y{ß{Í~� ÷ Î�Ë{Í�z(Ï ÞKz(Ø�y&Î�Û1z1Í~y�Ø�Ï�x�ÞKz(Þ�Ø�ÌÖÎ	Ë�Í~z(ÏWÛ(Î5y�Í~â�x0$�Ø�Í�ÞKx�y{× x�Ë{Ë�y�Îs|a�Úx�Ü�Þ�Ì�z(y{x�y�|}x�ß× z(Ï�x�ß�|}Í�Û�x�y{ß{x�ß�|}x�Ì��Úx�ß{Þ�Î ÷ x&|�x�y{x ÷�ù x�y ÷�ù x1ö'ö ÷)ù Î/$�Ø�x�ß{z(Ì~Ø}Ë�Í~z1Ï©Ø�Ï ÷ z\Ô}Ë ÷ z(y{y{x�ß�ÞKz(Ï�|�Î�Ï�Ë�óÌÆÎù �¡E¢C£�¤b¥�¡E¢ú¡�¦>§�¨H£�¤b¥í �x�ß�Ë�Î�ß�ß{z ÷ Í~â1ö
Ê�Î­×oâ�Ë ù z�|}x�|}x�|�Í~Û1x�y{ß{Í~� ÷ Î�Ë{Í�z(Ï±Ø}Ë{Í�Ì~Í~ß�â�x&|�Î�Ï�ß�ÌÆÎ!õ1â�Ï}â�y)Î	Ë�Í~z1Ï±|}x�ÌÖÎ­ÞKz(Þ�Ø�ÌÆÎ�Ë�Í~z(Ï±Í�Ï�Í��Ë�ÍÆÎ�Ì�x1ÙK|�â�×sÎ�y{y{x�|a�ÚØ�Ï�x�ß{z(Ì�Ø}Ë{Í�z(Ï;Í~Ï�Í�Ë�ÍÆÎ�Ì�x X õ(â�Ï�â�y�â�xóÎ�Ì~â�Î�Ë{z1Í~y{x�× x�Ï�Ë�öK:?Ï�ß{Ø�Í�Ë�x1Ù�x�Ì�Ì~x ÷ y�â�x|}x�Ø�Ü±Ë�4�ÞKx�ß,|}x°ß�z(Ì~Ø}Ë�Í~z1Ï}ß Y x�Ë Z x�Ï3Ø}Ë{Í~Ì�Í~ß)Î5Ï�Ë,Ì~x�ß2ñ�z(y{×�Ø�Ì~x�ß�ß{Ø�Í�Û1Î�Ï�Ë{x�ß�¬

Üi¡èçïé9¤b¥Q¡5¢;ã1æ�¨_¤bá
ñ�¨ ò
Y1 ä §�� X1

Y1+k×h ä 1−X1+k×h Ù k = 1 Ù�ö�ö�ö k∗ Ù k∗ ≤ n/h Ù 1 ≤ h < n öÜi¡èçïé9¤b¥Q¡5¢;ã1æ�¨_¤bá
ñ�¨­û"¬ Z x�ß�Ë Ì~x ÷ z(×oÞ�Ì~â�×ox�Ï�Ë��M§°|}x Y öäsûR¨�ü�ñ�çX¨óô
þ¦z(Í�x�Ï�Ë n ä 5 x�Ë X ä 0, 0, 0, 0, 0 ö�8�Ï ÷�ù x�y ÷)ù x°��õ(â�Ï�â�y�x�y�Ø�Ï�x�ÞKz1Þ�Ø}ÌÖÎ	Ë�Í~z1Ï P |}x�Ë)Î5Í~Ì~Ì�x¾ x�ÏkØ}Ë�Í~Ì�Í~ß)Î�Ï�ËsÌ~x�ß�ñÖz1y�×�Ø�Ì~x�ß ÷ Í���|}x�ß{ß{Ø�ß�ö+8�Ïkz1å}Ë{Í�x�Ï�ËsÌÆÎ � z(Þ�Ø�ÌÆÎ�Ë{Í�z(Ï |}z1Ï}Ï�â�x¯|�Î�Ï�ß"ÌÖÎ­ Ísõ(Ø�y{x ² ö�§(ö

`+aG�Aab� ± yGqp����u�j;t~o9�A�ýf�wAf���q j9f�þ��Af�j;þ;�Af�wAtdlmh_f�j;lmk�fÿh_up{�j ¸ ¹g»�¼
�+¹¾½

Ê�� Î5Ìkõ(z1y�Í~Ë ù ×ox+|}x<ÌÖÎ�Û(Î�y{ÍÆÎ5Ï�Ë{x+|}x<y{x ÷)ù x�y ÷)ù x�|}Í�ß{ÞKx�y�ß�â�x+ÞKz(Ø�y/Ì�x<Þ�y{z(å�Ì('�×oxJô�ö�����þ'ö<2x�ß�Ë�|}z(Ï�Ï�â­|�Î5Ï}ß,Ì�� Î�Ìsõ(z(y{Í�Ë ù ×ox ��� ö
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¿MÀÖÁ�ÂKÃ�ÄÆÅ	Ç�È ¿&¿ ¬�Ê<� Î�Ìkõ1z(y{Í�Ë ù × x�|}x°ÌÆÎóy�x ÷)ù x�y ÷)ù x­|}Í~ß�ÞKx�y�ß{â�x­ÞKz(Ø�y�ô�ö�����þ'ö<2°öÐ�Ñ�Ò�Ó Å	Ã�Ô�Õ ¬�Ø�Ï�x°Í~Ï�ß�Ë
Î�Ï ÷ x�ô�ö��,��þ-ö�2&öà�Ñ�á ÂKÃ�Å	ÄÖÕ ¬�Ø�Ï}x¯Î5Zfx ÷ Ë
Î	Ë�Í~z1Ï åKz¦z(Ì�â�x�Ï�Ï�xT×sÎ	Ü�Í�×oÍ~ß)Î�Ï�ËoÌ~xTÏ�z(×�å�y�xT|}x ÷ ÌÆÎ5Ø�ß{x�ßoß)Î	Ë�Í~ß��ñþÎ�Í~Ë{x�ß�öã�Ñ��	� ×sÎ�Üoõ(x�Ï3x�ß�Ë�Ì�x°Ï�z(×�å�y�x°×sÎ�Ü}Í~×�Ø�× |}x=õ1â�Ï�â�y�Î�Ë{Í�z(Ï�ßæ Ñ��	� ×sÎ�Ü ÷ z(×�å�Í~ÏTx�ß�Ë,Ì~x­Ï�z(×�å�y�x°×sÎ�Ü}Í~×�Ø�× |}x ÷ z(×�å�Í~Ï�Î5Í~ß{z(Ï�ßê�Ñ A�â�Ï�â�y�x�y�Ø�Ï�x°ÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(Ï3Í~Ï�Í~Ë{ÍÆÎ5Ì~x P x�ÏTØ}Ë{Í�Ì~Í~ß
Î�Ï�Ë,ÌÆÎ�×oâ�Ë ù z¦|}x­|}x­|}Í�Û�x�y�ß�Í�� ÷ Î	Ë�Í~z(Ï_�í�Ñ�Â Ç ì Å-ÃièiÕ ÿ�õ1x�Ï ® ×sÎ�Üoõ(x�ÏK�ú�Ñ��iì Ä�Ã�Õý�Ñ ÷ Þ}Ë ä ³ �ÿ�Ñ þ¦â�Ì~x ÷ Ë�Í~z(Ï�Ï�x�y,Ø�ÏTx�Ï�ß{x�× å�Ì�x­|}x°y{â�ñ�â�y{x�Ï ÷ x B |}x P �Ð��	Ñ�Â+ìKÓ Å-Ãiè/Õ ÿ8ÿþØ}Ï�x­Ï�z(Ø}Û�x�Ì�Ì~x­ß{z1Ì~Ø}Ë{Í�z(Ï3x�ß�Ë,Í~Ï�Ë{y{z¦|}Ø�Í~Ë{x�|�Î�Ï�ß B � Õ�Å ÿ ÷ Þ}Ë ® ×sÎ	Ü ÷ z1×ó�å�Í~ÏK�{�Ð�Ð�Ñ��iì Ä�Ã�ÕÐ�à�Ñ ÷ Þ}Ë äø÷ Þ}Ë�
�§Å�Ð{ã�Ñ � z(Ø�y ÷)ù Î/$�Ø�x±|}x�Ø�Ü ß�z(Ì~Ø}Ë�Í~z1Ï}ß |}x B Ù�Ø}Ë{Í�Ì~Í~ß{x�y�Ì��Úz(ÞKâ�y)Î	Ë�x�Ø�yó|}x ÷ z(×�å�Í~Ï�Î5Í~ß{z1ÏªÞKz1Ø}yÞ�y{z¦|}Ø�Í~y{x­Ø�Ï}x­Ï�z(Ø}Û�x�Ì�Ì~x­ß{z(Ì�Ø�Ë�Í~z1Ï V �Ð æ Ñ ö�×oâ�Ì~Í~z1y�x�y�ÌÆÎóÏ�z(Ø}Û�x�Ì~Ì�x°ß{z1Ì~Ø}Ë�Í~z(Ï3x�ÏTØ}Ë�Í~Ì~Í�ß)Î�Ï�Ë,ÌÆÎ�þ�Ê�þJ�Ð�ê�Ñ�á Ä ÿ V Î�×oâ�Ì~Í~z1y�x�ÌÆÎ_$�Ø�Î5Ì~Í�Ë�â�|}x B � ì ÀÖÂKÃ	î ö~ò�z(Ø}Ë�x�y V Î5Ø�Ü B1

×ox�Í�Ì~Ì~x�Ø�y{x�ß�ß�z(Ì~Ø}Ë�Í~z1Ï�ß��Ð{í�Ñ :?Ï�Ì~x�Û�x�y,|}x B ÌÖÎ�×sÎ�Ø}Û1Î�Í~ß�x°ß{z(Ì�Ø}Ë{Í�z(ÏO�Ð�ú�Ñ�á Ä Ó Â Óøá Ä ÿ V Î�×oâ�Ì~Í�z(y{x ÌÆÎM|�Í~Û1x�y{ß{Í~Ë{âo|}x B � ì ÀÖÂKÃ	î ö~ò�z(Ø}Ë�x�y V Î�Ø�Ü B2
ß{z(Ì~Ø}Ë�Í~z1Ï�ß|}Í~ß�ÞKx�y�ß{â�x�ß	�Ð{ý�Ñ :?Ï�Ì~x�Û�x�y,|}x B ÌÖÎ�ß{z1Ì~Ø}Ë�Í~z(Ï3ÌÆÎó×oz(Í�Ï�ß,|}Í~ß{ÞKx�y{ß{â�xÅ�Ð{ÿ�Ñ�� Ä Ó î�ÄàH�	Ñ�� Ä Ó î�Äà�Ð�Ñ��iì ÄÆÅà�à�Ñ ü9ânõ1â�Ï}â�y{x�y�Ø�Ï�x°Ï�z(Ø}Û�x�Ì~Ì~x­ÞKz1Þ�Ø}ÌÖÎ	Ë�Í~z(Ï P �à
ã�Ñ��iì ÄÆÅà æ Ñ ü9x�Ë�z(Ø�y{Ï�x�y9ÌÖÎ�×ox�Í~Ì�Ì~x�Ø�y{x°ß{z1Ì~Ø}Ë�Í~z(ÏTË{y{z1Ø�Û�â�x1ö

qsr
� � �+�	ËM����ÉO��� ��� ���W����� � � �*ÉzË��
w Î�Ï�ß�Ì�x�å�Ø}Ë9|}x�Û(Î5Ì~Í�|}x�y�Ï�z(ß�Î5Þ�Þ}y{z ÷�ù x�ß�Ù}|}x�ß�Ë{x�ß�Ë�ß�z1Ï�Ë�â�Ë{â�x�Z�x ÷ Ë{Ø�â�ß9ß{Ø�y�|�ÍXZ�â�y{x�Ï�Ë�ßÞ�y{z(å�ÌX'�×ox�ß�ô�ö�����þ'ö<2&ö w Î�Ï�ß,Ï�z1ß,x�Ü}ÞKâ�y�Í�x�Ï ÷ x�ß�Ù�Ï�z(Ø�ß�Î�Û�z(Ï�ß ÷ z1Ï�ß{Í�|}â�y{â�|}x�ß�Í~Ï�ß�Ë
Î�Ï ÷ x�ß|}xµØ Ù�Ú_Û ûmÛQÜrÙ_ÝYx�Ë!Ø!Ù�ÚOÛv�\ÛQÜ9Ù_ÝYÞ}y{z�|}Ø}Í~Ë{x�ß"Þ�Î�y�ø+z(y ÷�ù x�y{ßox�Ë"Î5Ì���ö<:�ÏkÞ�Ì~Ø�ß"|}x ÷ x�ßÍ�Ï}ß{Ë)Î5Ï ÷ x�ß�Ù�Ï}z1Ø�ß�Î�Û1z1Ï�ß ÷ z(Ï�ß{ÍÆ|}â�y{â­Þ�Ì~Ø�ß{Í~x�Ø�y{ß,Í~Ï�ß�Ë
Î�Ï ÷ x�ß�|}x°ÌÆÎóÌ~Í~å�y)Î�Í�y�Í~x�|}x0Ü9Ù_Ý���������ö
ª,z(ß�Î5Ìkõ(z1y�Í~Ë ù ×ox�ß#z(Ï�Ë#â�Ë�â+Í~×oÞ�Ì~â�×ox�Ï�Ë{â�ß#x�Ï3ý ß{z(Ø�ß�ÊiÍ~Ï¦Ø�Ü�x�Ë#ß{z1Ø�ß�ÌÖÎ�×sÎ ÷�ù Í�Ï}xJö�ô ww Ø�y{z(Ï¯¾ ³1³ ô^, × Î�Û1x ÷ � § � ô 8ø|}x�ü
ö�ô ö����� � ! Ñ#"$"�%&%&%(' )�* � ' +-,�./"(0/1$2�3 � +-2�45"6*�7
8�4�7 � ' �$� *:9;<��� � ! Ñ#"$"�%&%&%(' 3=4=' .>0	3$' 3�7$" � 1?1�4@"$ACBED&FHGJI&"
0/+�)�3 � *�' �$� *:9K'
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»�¼
ý�x�Ë�Ë�x�ß{x ÷ Ë{Í~z1Ïoâ�Ï�Ø�×Õ'�y{x9Ì~x�ß<ß{z1Ì~Ø}Ë{Í�z(Ï�ß?Ë�y�z1Ø}Û1â�x�ß<Þ�Î�y?Ï�z1ß�Û1Î�y{ÍÆÎ�Ï�Ë�x�ß�ÿ�þ�A�ö*)ML�Ù-þoþm)�N��Î�Þ�Þ�Ì�Í($�Ø�â�x�ß�Î5ØTÞ�y{z(å�ÌX'�×ox�ô�ö�����þ'ö<2°ö
ö���ÏT|�x&å�Í~x�ÏMâ�Û(Î�Ì�Ø�x�y9ÌÆÎ1$�Ø�Î�Ì�Í�Ë�â&|}x�ß9ß{z(Ì�Ø}Ë{Í�z(Ï�ß�Ë�y�z1Ø}Û1â�x�ß�Ù�Ï�z(Ø�ß,Î�Û�z1Ï}ß9Í~×oÞ�Ì~â�×ox�Ï�Ë�âÌ~x�ß�Î�Ìsõ(z(y{Í�Ë ù ×ox�ß�|}x ÷ z(×oÞ�Î�y)Î�Í�ß{z(Ï3ß{Ø�Í�Û1Î�Ï�Ë{ß�¬® A�ö ¬+x�ß�ËMØ}Ï Î5Ìkõ(z1y�Í~Ë ù ×ox�õ(â�Ï�â�Ë�Í($�Ø�xWß�Ë
Î�Ï�|�Î�y�|BØ}Ë�Í~Ì~Í�ß)Î�Ï�ËMØ�Ï ÷ y{z(Í�ß{x�×ox�Ï�ËMØ�Ï�Í��ÞKz(Í~Ï�Ë�Ù�Ø�Ï�x°× Ø}Ë
Î	Ë�Í~z1ÏTß�Ë
Î�Ï�|�Î�y�|Mx�Ë,ß)Î�Ï�ß�y{x ÷)ù x�y ÷)ù x°Ì~z ÷ Î�Ì~x1ö® A�ö*)d¬�x�ß�Ë�Ø�Ï�x,Û(Î�y{ÍÆÎ5Ï�Ë{x�|a�ÚØ�Ï©Î5Ìkõ(z1y�Í~Ë ù ×ox�õ(â�Ï�â�Ë{Í%$�Ø�x�Ø}Ë�Í~Ì~Í~ß
Î�Ï�Ë+ÌÆÎ°Ï�z1Ø}Û1x�Ì~Ì�x�ß�Ë{y)Î��Ë{ânõ(Í�x�|}x�ß{â�Ì~x ÷ Ë�Í~z(Ïz$�Ø�x�Ï�z(Ø�ß#Î�Û�z(Ï�ß�Þ�y�z1ÞKz(ß{â�x1Ù�Ø�Ï�x�y�x ÷)ù x�y ÷�ù x�Ì~z ÷ Î�Ì~x+ß�Ë{z ÷)ù Î�ß�Ë�Í($�Ø�x��ÌÆÎóÞ�ÌÆÎ ÷ x­|}x°×�Ø}Ë
Î	Ë�Í~z(ÏTx�Ë,Ì~x ÷ y{z(Í�ß{x�× x�Ï�Ë,Ø�Ï�Íkñ�z(y{×ox(öw Î5Ï�ß#Ì~x�å�Ø}Ë�|}x+Ë�x�ß�Ë�x�y�x�Ë?|}x�Þ�y�z1Ø�Û�x�y�Ì���x�� ÷ Î ÷ Í�Ë�â�|}x�Ï�z(ß?Î5Þ�Þ�y�z ÷)ù x�ß�Ù	Ø�Ï�x�â�Ë�Ø�|}x ÷ z(×oÞ�Î��y)Î	Ë�Í�Û�x&Î�Û1x ÷ $�Ø�x�Ì($�Ø�x�ß�Î�Ìkõ1z(y{Í�Ë ù ×ox�ß9|}x�Ì��Úâ�Ë)Î�Ë�|}x�Ì�� Î5y�Ë ÷ z(Ï ÷ x�y{Ï�Î�Ï�Ë2ô�ö�����þ'ö<2 ��ß)Î�Û�z(Í�y>\Î�Ì~¥¦ß)Î�Ë�Ù ­ Ì�Í~ÞKA�öHx�Ë�A�ö=þ'ö<2 x�ß�Ë�â�Ë
Î�å�Ì~Í�x­|�Î5Ï}ß ÷ x ÷)ù Î�Þ�Í~Ë{y{x1ö

`+a��Wavc egki�p�vq��Åf�w�f	l hTq�j9q��ý·Corj9f	l
Ê���x�� ÷ Î ÷ Í�Ë�â&|a��Ø�Ï�x°Î�Þ�Þ�y{z ÷)ù x&|}â�ÞKx�Ï�|©ÌÆÎ�y8õ(x�×ox�Ï�Ë9|a�ÚØ�Ï©åKz1ÏTÎ{ò�Ø�ß�Ë�x�×ox�Ï�Ë9|}x�ß{x�ß�Þ�Î��y)Î�×Õ'�Ë{y{x�ß�ö'ý�x�Ø�Ü�� ÷ Í�ß{z1Ï�Ë��}Ü}â�ß�ß{Ø�Í�Û1Î�Ï�Ë�|}x�ß�x�Ü}ÞKâ�y�Í�× x�Ï�Ë
Î	Ë�Í~z(Ï�ß+x�Z�x ÷ Ë�Ø�â�x�ß+x�Ë+Ì~x�ß<Û1Î�Ì~x�Ø�y{ßÞ�y{Í~ß{x�ß"ß�z(Ï�Ë ÷ x�Ì~Ì~x�ßsÞKz1Ø}ysÌ~x�ß]$�Ø�x�Ì~Ì~x�ßsÍ�Ì,x�Ü�Í�ß�Ë{x¯Ø�Ï ÷ z(×oÞ�y{z(×oÍ~ßsx�Ï�Ë�y{x3ÌÆÎ.$�Ø�Î�Ì~Í~Ë{â;|}x3ÌÖÎß{z1Ì~Ø}Ë{Í�z(Ï3z(å}Ë�x�Ï�Ø�x­Þ�Î5y�Ì�� Î�Þ�Þ�y�z ÷)ù x°x�Ë,Ì~x&Ë�x�×oÞ�ß,|a��x�Ü}â ÷ Ø�Ë�Í~z1Ï¯|}x°Ì�� Î�Ìkõ1z(y{Í�Ë ù × x1ö� z(Ø�yMÏ�z1ß¯Î�Þ�Þ�y{z ÷)ù x�ß¤þ�A�ö*)Fx�Ë¤þLþm)óÙ�ÌÆÎ Ë
Î5Í~Ì~Ì~x |}x ÌÖÎªÞKz(Þ�Ø�ÌÆÎ�Ë{Í�z(ÏiÙ9ÌÖÎ Ë
Î�Í~Ì�Ì~x |}xÌ��Úx�Ï�ß{x�× å�Ì�x B Ù#Ì~xMÏ�z1× å�y{xM|a�ÚÍ�Ë�â�y�Î�Ë{Í�z(Ï�ß"|}x±ÌÖÎ;y{x ÷�ù x�y ÷)ù xMÌ~z ÷ Î5Ì~x¤þ�Ê�þ ÿ ×sÎ�Ü�Ý�Í~Þ�ß��
Ù#Ì�x�ß|}x�Ø�ÜkÞ�Î5y�Î5×Õ'�Ë{y{x�ß"|}x3ÌÆÎ y�x ÷)ù x�y ÷�ù x3Ì~z ÷ Î�Ì~x�ÿ dp x�Ë wp ��Ù?Ì~x3Ï�z(×�å�y{x3|a�Úx�Ü�â ÷ Ø}Ë�Í~z(Ï�ß©|}xÌ�� Î�Ìsõ(z(y{Í�Ë ù ×ox1Ù5x�Ë?Ì�x�Ï�z(×�å�y{x�×sÎ�Ü}Í~×�Ø�×e|}x
õ(â�Ï�â�y)Î	Ë�Í~z(Ï�ß?ß�z(Ï�Ë?Ì~x�ß?Þ�Î�y)Î�×Õ'�Ë�y�x�ß��&Î{ò�Ø�ß�Ë�x�y�öþ¦Ø�Í~Ë{x �óÞ�Ì~Ø�ß{Í�x�Ø�y{ß�Ë{x�ß{Ë{ß�Ù�x�Ë,x�ÏMË�x�Ï�Î�Ï�Ë ÷ z(×oÞ}Ë{x�|}ØT×oz¦|9'�Ì~x�|}x­Þ�y�z1å�ÌX'�×ox�ß�� ÷ z(Ï�ß�Í��|}â�y�x�y�Ù¦Ì~x�ß�Þ�Î�y)Î�×Õ'�Ë�y�x�ß9|}x�ß�Î�Ìkõ1z(y{Í�Ë ù × x�ß,A�ö�ÙLþLþm)óÙoþ�A�ö*) x�Ë,A�ö*) ß{z(Ï�Ë��}Ü}â�ß ÷ z1×o× xß{Ø�Í�Ë�¬O ÕQPHÂ&RTS}ÀÖÕ ¿ ÷ z(Ï�Ë�Í~x�Ï�Ë�|}x�ß�Í�Ï�ß�Ë)Î5Ï ÷ x�ßóÎ�Ì�â�Î�Ë�z(Í~y{x�ß�|}xLØ Ù�Ú_Û ûmÛQÜrÙ_Ýªx�Ë-Ø!Ù�Ú_Û��\ÛÜ9ÙOÝ�ö�Êix�ß�y�â�ß{Ø�Ì~Ë)Î�Ë{ß­Ë�y{z(Ø}Û�â�ß�ÞKz1Ø�y ÷ x�ß�Þ�y{z(å�Ì('�×ox�ß ß{z(Ï�Ë |}z1Ï�Ï�â�ß�|�Î�Ï�ß Ì~x�ß 2#Î�å�Ì~x�ß ² ö�§ò�Ø�ß]$�Øi� � ² ö = z1«TÌ~x�ß�|}Í7Z�â�y{x�Ï�Ë�ß�Þ�Î5y�Î5×¯'�Ë�y{x�ß,Ø�Ë�Í~Ì�Í~ß{â�ß,ß{z1Ï�Ë�¬
® Êix�ßTÞ�Î5y)Î�×Õ'�Ë{y{x�ßT|}x A�ö ÷ ÌÆÎ�ß�ß{Í($�Ø�x ß{z1Ï�Ë ¬�Ì�x Ï}z1× å�y{x ×sÎ	Ü�Í�× Ø�× |}x�õ(â�Ï�â�y�Î	�Ë{Í~z1Ï�ß ä § ³1³(³ Ù<ÌÖÎ Ë
Î�Í~Ì�Ì~x;|}x¯ÌÆÎ ÞKz1Þ}Ø�ÌÖÎ	Ë�Í~z(Ï ä § ³(³ Ù<Ì�xTË
Î�Ø�Ü |}x ÷ y{z(Í~ß{x�×ox�Ï�Ë�ÿþØ�Ï�Í��ÞKz(Í~Ï�Ë�� ä ³ ö = x�Ë+Ì~x,Ë
Î�Ø�Ü"|}x�× Ø}Ë
Î	Ë�Í~z1Ï ä ³ ö�§(ö¦Ê<� Î5Ìkõ(z1y�Í~Ë ù ×ox&A�ö@Î°â�Ë�â,y{x�ÌÆÎ�Ï ÷ â § ³ñÖz1Í~ß�ö
® Êix�ß Þ�Î�y)Î�×Õ'�Ë{y{x�ßo|}x^þLþm) ß�z(Ï�ËT¬�Ì~xMÏ�z(×�å�y{x±×sÎ�Ü}Í~×�Ø�× |}x�õ1â�Ï�â�y)Î	Ë�Í~z1Ï}ß ä � Ù�ÌÖÎË)Î5Í~Ì~Ì�x�|}x ÌÆÎoÞKz1Þ�Ø�ÌÆÎ	Ë�Í~z1Ï ä �5³ Ù�ÌÆÎoË)Î5Í~Ì~Ì�x�|}x�Ì���x�Ï�ß{x�×�å�Ì~x�|}x y{ânñÖâ�y{x�Ï ÷ x B x�ß�Ë9ÿ B1 ä² Ù B2 ä ² ��Ùax�Ë�×sÎ	Ü ÷ z1× å�Í�Ï ä � ö/ÊixoÏ�z1× å�y{x"|}x�ß�Í�Ë�â�y�Î�Ë{Í�z(Ï�ß5ÿþ×"Î	Ü�Ý�Í�Þ�ß
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B2 ä ² ��Ù�Ì~x�Ë
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Î�Ï ÷ x�ß=ÿUç àjùE¢;â�ß
ùEà�¥�à�¤>áEâ�Ø�ù/¤GâåæE¥  �ñ&â�Þèêm¨�¢µ¨�¤�î�¡èçX¡Eà{��Ù¦Ï�z(Ø�ß�Î�Û�z(Ï�ßÎ5ØLõ(×ox�Ï�Ë�â&ÌÆÎ�Ë
Î�Í�Ì~Ì~x°|}x&ÌÆÎ�ÞKz(Þ�Ø�ÌÆÎ�Ë{Í~z1ÏiÙ}ÌÆÎ Ë)Î5Í~Ì~Ì�x°|}x�Ì���x�Ï�ß{x�×�å�Ì~x B Î5Í~Ï�ß{Íi$�Ø�x&Ì~x&Ï�z(×�å�y�x|a�ÚÍ�Ë�â�y�Î�Ë{Í�z(Ï�ß |}x±ÌÆÎ;y�x ÷)ù x�y ÷)ù x±Ì~z ÷ Î�Ì�x±ÞKz1Ø�y Î�Û1z1Í~yó|}x±åKz1Ï�ßóy{â�ß�Ø�Ì�Ë
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dp ä ³ ö = ö�Ê<� Î�Ìsõ(z(y{Í�Ë ù ×ox�þLþm)dÎ�â�Ë�â°ÌÆÎ5Ï ÷ â"§�ñ�z1Í~ß�ö® Êix�ß+Þ�Î�y)Î�×Õ'�Ë�y�x�ß�|}x&A�ö*) ß�z(Ï�Ë�¬/ô;Î�Ü�Ë�y�Í�x�ß ä § ³ Ù�Ì~x�Ï�z(×�å�y�x�×sÎ�Ü}Í~×�Ø�× |}x�õ(â�Ï�â��y�Î�Ë{Í�z(Ï�ß ä § ³(³ Ù(ÌÆÎ�Ë
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�(�o� ø ² ö~§ ® Êix�ß&y{â�ß�Ø�Ì�Ë)Î�Ë{ß�Ë�y{z(Ø}Û�â�ß&Þ�Î�y�þLþ�)óÙiA�ö*)óÙxþ}A�ö*)]x�Ë�A�ö_ß�Ø}y�Ì�x�ß&Í~Ï�ß�Ë
Î�Ï ÷ x�ßØ!Ù�Ú_Û û�ÛQÜ9Ù_Ý/ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }±¿ � á }M¿ � A�ö
ÿ # )+Î�y{ß � # ý�Ì~ß
� # V sol Ë�Í~×ox sol Ë�Í~×ox sol Ë�Í~×ox sol Ë�Í~×ox
Þi§ ³(³ ÿ �(³ � § ³(³ � 6 � ³ ö ²(³ � À w À�¿ � ³ ö ³(6 § � ³ ö 6m�Þi§ �5³ ÿ �(³ � § �5³ � ¾ É ³ ö ²\� É À w À ô É ³ ö ³(6 �56 ³ ö 6m�Þ �5³(³ ÿ �(³ � �5³(³ � § = ¿H� ³ ö ²1� ¿H� À w À�¿ ¿H� ³ ö ³1= ²(6 ³ ö 6m�Þ �è�5³1³ ÿ�§ ³1³ � �(³(³ � � x ³ ö = § x À w À ô x ³ ö ³ ¨ ²(6 ³ ö =Þ �5²(³1³ ÿ�§ ³1³ � ²1³(³ � § � ¿ x ³ ö =(= ¿ x À w À � ¿ x ³ ö~§1§ =1³ ³ ö =Þ �5²(³1³ ÿ�§ �(³ � ²1³(³ � 6 � ³ ö ¨ 6 � À w À x � ³ ö~§ � ��7 ³ öÚ¾Þ ��61³1³ ÿ�§ ³1³ � 6�³(³ � � ¨ ²(³ ³ ö 7/� ²(³ ³ ö ³56 ô�« À w ¿ v ¾ ² ³ ö =��Þ �(�5³1³ ÿ�§ ³1³ � �(³(³ � 616 6�� ³ ö 7 ¾ ��� À w À � ��� ³ ö~§ = § ³56 ³ ö =��Þ �(�5³ ÿ �(³ � �(�5³ � �\� ô&ô ³ ö ² ¾ ô&ô À w À ô ô&ô ³ ö ³�7 6�� ³ ö 6m�Þ �5=(³1³ ÿ�§ ³1³ � =1³(³ � =1= =(= ³ ö ¾ = � x À w À�� � x ³ ö~§�¾ § � ¨ ³ ö =��Þ �5=(³1³ ÿ�§ �(³ � =1³(³ � ² ¾ ² ¨ §(ö�§ 6 ² ¨ ³ ö ³�7 v É À w ô � § �(� ³ öÚ¾�§Þ ²(³(³ ÿ �(³ � ²(³(³ � ²�� v ô ³ ö 61³ v ô À w À ô v ô ³ ö ³�7 = § ³ ö 6 §Þ ²1�5³ ÿ �(³ � ²1�5³ � 6 § � ¿ ³ ö 61² � ¿ À w À ô � ¿ ³ ö ³ ¾ 7 § ³ ö 6 §Þ 61³(³ ÿ �(³ � 61³(³ � 6�� � x ³ ö 6�� � x À w À ô � x ³ ö ³ ¨ ¾�§ ³ ö 6 §Þ 6��5³ ÿ �(³ � 6��5³ � =1² � v ³ ö 6 ¾ � v À w À ô � v ³ ö~§1§ ¨ ² ³ ö 6m�Þ �5³(³ ÿ �(³ � �5³(³ � =1= ��� ³ ö � § ��� À w À v ��� ³ ö~§1§ § ³\� ³ ö 6m�

�(�o� ø ² ö � ® Êix�ß&y{â�ß�Ø�Ì�Ë)Î�Ë{ß�Ë�y{z(Ø}Û�â�ß&Þ�Î�y�þLþ�)óÙiA�ö*)óÙxþ}A�ö*)]x�Ë�A�ö_ß�Ø}y�Ì�x�ß&Í~Ï�ß�Ë
Î�Ï ÷ x�ßØ!Ù�Ú_Ûv�èÛQÜ9Ù_Ý/ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }±¿ � á }M¿ � A�ö
ÿ # )+Î�y{ß � # ý�Ì~ß
� # V sol Ë�Í~×ox sol Ë�Í~×ox sol Ë�Í~×ox sol Ë�Í~×ox
Þ ²\�(�(³ ÿ �5³ � �(�(³ � � ô ³ ö 61² ô À w À ô ô ³ ö ³ ¾ §�¾ ³ ö 6m�Þ ²(²(³1³ ÿ �5³ � ²(³1³ � 6 � ³ ö 6�7 � À w À ô � ³ ö ³ ¨ �56 ³ ö 6 §Þ ²(²1�(³ ÿ �5³ � ²1�(³ � ¾ É À w�x ¿ ¨ À w À v É ³ ö~§ ³ ��7 ³ ö 6m�Þ ²561³1³ ÿ �5³ � 61³1³ � §1§ ¿&¿ ³ ö �(� § � À w À v ¿&¿ À w ¿rô ²�� ³ ö 6m�Þ ²56��(³ ÿ �5³ � 6��(³ � § � ¿ x ³ ö � ¾ ¿ x À w À � ¿ x ³ ö~§ ² ² ¾ ³ ö 6m�Þ ²1�5³1³ ÿ�§ ³1³ � �(³(³ � 6 x ³ ö ¾(¨ = À w À x x À w ¿¦É 6�= ³ ö =��Þ ²1�5³1³ ÿ �5³ � �5³1³ � § � ¿ x ³ ö =\� ¿ x À w À � ¿ x ³ ö~§ � 6�= ³ ö 6m�Þ ²1�(�(³ ÿ�§ ³1³ � �1�5³ � � ¾ ³ ö ¨ ² � À w À�� � ³ ö �(³ �(³ ³ ö = §Þ ²(=(³1³ ÿ�§ ³1³ � =1³(³ � ¾ « §(ö ³(³ ¿RÀ À w À�� « À w ôi¿ �(² ³ ö =��Þ ²(=�7(� ÿ�§ �(³ � =�75� � � � §(ö ²56 � À w À&« � ³ ö � ¨ =�� ³ öÚ¾�§
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�(�o� ø ² ö ² ® Êix�ß&y�â�ß{Ø�Ì~Ë)Î�Ë{ß�Ë�y�z1Ø}Û1â�ß&Þ�Î�y!þLþm)óÙiA�ö*)óÙrþ�A�ö*)]x�Ë�A�ö_ß{Ø�y�Ì�x�ß&Í�Ï�ß�Ë)Î5Ï ÷ x�ßw Ø�åKz1Í~ß�|}x�þ'ö<2�Ê Á ø�ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ Ïoñ á�á�� }M¿ � á }M¿ � A�ö
ÿ # )+Î5y�ß � # ý�Ì~ß
� # V sol Ë{Í�× x sol Ë�Í~×ox sol Ë�Í~×ox sol Ë{Í�×ox
|}Ø�åKz(Í~ß �5³ ÿ =(³ � § =(³ � § ¿ ³ ö 61² ¿ À w À ô ¿ ³ ö ³(= § ² ³ ö 61=|}Ø�åKz(Í~ß � §,ÿ =(² � § = ¾�� § ¿ ³ ö 6�� ¿ À w À v ¿ ³ ö ³(= § � ³ ö 61=|}Ø�åKz(Í~ß �è� ÿ =(= � § 7�= � § ¿ ³ ö 6�� ¿ À w À ô ¿ ³ ö ³�7 § � ³ ö 6 ¾|}Ø�åKz(Í~ß �5² ÿ = ¨ � §�¾ 6 � § ¿ ³ ö 6 ¨ ¿ À w À ô ¿ ³ ö ³ ¾ § ² ³ ö 6 ¨|}Ø�åKz(Í~ß ��6 ÿ 7/� � §�¨ � � § ¿ ³ ö � § ¿ À w À v ¿ ³ ö ³�7 § 7 ³ ö � §|}Ø�åKz(Í~ß �(� ÿ 75� � �(³(³ � § ¿ ³ ö �5² ¿ À w À ô ¿ ³ ö ³ ¾ § � ³ ö � §|}Ø�åKz(Í~ß �5= ÿ 7 ¾ � �(³ ¾�� § ¿ ³ ö ��6 ¿ À w À v ¿ ³ ö ³ ¾ §�¨ ³ ö �5²|}Ø�åKz(Í~ß �17 ÿ�¾}§ � � § = � § ¿ ³ ö � ¨ ¿ À w À v ¿ ³ ö ³ ¨ § 7 ³ ö ��6|}Ø�åKz(Í~ß � ¾Lÿ�¾ 6 � �\��6 � § ¿ ³ ö =(² ¿ À w À v ¿ ³ ö ³ ¨ � § ³ ö �(�|}Ø�åKz(Í~ß � ¨Lÿ�¾ 7 � �(²\� � § ¿ ³ ö = § ¿ À w À v ¿ ³ ö ³ ¨ � § ³ ö �5=|}Ø�åKz(Í~ß ²(³ ÿ�¨ ³ � �561³ � § ¿ ³ ö =56 ¿ À w À v ¿ ³ ö�§ ³ � § ³ ö �17|}Ø�åKz(Í~ß �5³ ÿ�§ �(³ � 61³(³ � § ¿ §(ö ³ ¨ ² ³ ö ³(= ¿ À w ¿r« ²�7 ³ ö ¾}§

�(�o� ø ² ö 6 ® Êix�ßMy{â�ß{Ø�Ì�Ë
Î	Ë�ß±Ë�y�z1Ø}Û1â�ßMÞ�Î�y^þLþm)óÙ�A�ö*)óÙ2þ�A�ö	)Fx�Ë¯A�öRß{Ø�y±Í�Ï�ß�Ë)Î5Ï ÷ x�ßäå¢C£H¡�æ�¨Hæ ûmÛ�£]¡èçX¡Eérà�¥G¢Rê(ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ Ïoñ á�á�� }M¿ � á }M¿ � A�ö
ÿ # )+Î5y�ß � # ý�Ì~ß
� # V sol Ë{Í�× x sol Ë�Í~×ox sol Ë�Í~×ox sol Ë{Í�×ox
Þ�y�x�Ë�§ �(³��A�1� ÿ�§ �(³ � 6�³(³ � § ¿ §(ö ³�7 ¿ À w À�� ¿ ³ ö�§�¾ ²1� ³ ö 7 ¨Þ�y�x�Ë�§ �(³���6�³ ÿ�§ �(³ � 6�³(³ � § ¿ §(ö ³(= ¿ À w À�� ¿ ³ ö�§�¾ ²�7 ³ ö ¾Þ�y�x�Ë�§ �(³��,=1³ ÿ�§ �(³ � 6�³(³ � § ¿ §(ö ³�7 ¿ À w À�� ¿ ³ ö�§�¨ ² ¨ ³ ö ¾Þ�y�x�Ë�§ �(³���7(� ÿ�§ �(³ � 6�³(³ � § ¿ §(ö ³�7 ¿ À w À�� ¿ ³ ö�§�¨ ² ¨ ³ ö ¾Þ�y�x�Ë =(³l�A�(� ÿ =1³ � § =(³ � § ¿ ³ ö 61³ ¿ À w À v ¿ ³ ö ³(= § ² ³ ö 6��Þ�y�x�Ë =(³l��61³ ÿ =1³ � § =(³ � § ¿ ³ ö 61³ ¿ À w À ô ¿ ³ ö ³1� § ² ³ ö 6��Þ�y�x�Ë =(³l�,=(³ ÿ =1³ � § =(³ � § ¿ ³ ö 61³ ¿ À w À�¿ ¿ ³ ö ³(= § � ³ ö 6��Þ�y�x�Ë =(³l��75� ÿ =1³ � § =(³ � § ¿ ³ ö 6 § ¿ À w À�¿ ¿ ³ ö ³(= § ² ³ ö 61=
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�(�o� ø ² ö � ® Êix�ß<y{â�ß{Ø�Ì�Ë
Î	Ë�ß<Ë{y{z(Ø}Û�â�ß�Þ�Î5yJþLþm)óÙ¦A�ö*)�Ù/þ}A�ö*) x�Ë�A�ö ß{Ø�y<Í~Ï�ß�Ë
Î�Ï ÷ x�ß´Ù��UØ;ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ Ïoñ á�á�� }±¿ � á }M¿ � A�ö
ÿ # )+Î�y{ß � # ý�Ì~ß
� # V sol Ë{Í�× x sol Ë�Í~×ox sol Ë�Í~×ox sol Ë{Í�× x
Î�Í~×3§ ³(³ �
§ ��= Ï�z}ÿ�§ ³1³ � § =(³ � § ¿ ³ ö =(² ¿ À w À v ¿ ³ ö ³ ¨ §(§ ³ ö =(³Î�Í~×3§ ³(³ �
§ ��= Ï�z 6 ÿ�§ ³(³ � § =1³ � § ¿ ³ ö =(² ¿ À w À v ¿ ³ ö ³ ¨ § 6 ³ ö = §Î�Í~× �(³(³ �
§ ��= Ï�z ² ÿ �(³(³ � ²\�(³ � § ¿ §(ö ²56 ¿ À w À�� ¿ ³ ö �5² 61³ §(ö ³(³Î�Í~× �(³(³ �
§ ��= Ï�z 6 ÿ �(³(³ � ²\�(³ � § ¿ §(ö ²(= ¿ À w À�É ¿ ³ ö ��6 6 § §(ö ³ §Î�Í~× �(³ � ��� Ï�z � ÿ �(³ � § ³(³ � § ¿ ³ ö ²\� ¿ À w À�¿ ¿ ³ ö ³56 = ³ ö 6��Î�Í~× �(³ � ��� Ï�z ² ÿ �(³ � § ³(³ � § ¿ ³ ö ²\� ¿ À w À�¿ ¿ ³ ö ³1� = ³ ö 6 §

�(�o� ø ² ö = ® Êix�ß�y{â�ß{Ø�Ì�Ë
Î	Ë�ß�Ë{y{z(Ø}Û�â�ß�Þ�Î5yyþLþ�)óÙ5A�ö*)óÙ{þ�A�ö*)kx�Ë?A�ö ß{Ø�y�Í~Ï�ß�Ë
Î5Ï ÷ x�ßpßå¥Xêm¨H¡E¢Þ;¡èçX¨�ñ à]¡�¦�çX¨�üóö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }M¿ � á }M¿ � A�ö
ÿ # )+Î5y�ß � # ý�Ì~ß
� # V sol Ë{Í�×ox sol Ë{Í�× x sol Ë�Í~×ox sol Ë�Í~×ox
ù z(Ì�x1§ ³ ÿ�§(§ ³ � �5= §�� § ¿ ³ öÚ¾ ² ¿ À w À x ¿ ³ ö�§ 7 ¾}§ ³ ö =��
ù z(Ì�x = ÿ 6�� � § ²1² � § ¿ ³ ö �(= ¿ À w À�¿ ¿ ³ ö ³(² § 6 ³ ö ² ¨
ù z(Ì�x 7 ÿ �5= � �5³(6 � § ¿ ³ ö ²�7 ¿ À w À ô ¿ ³ ö ³1� ��6 ³ ö 6��
ù z(Ì�x�¾Lÿ 7/� � � ¨ 7 � § ¿ ³ ö �(³ ¿ À w À v ¿ ³ ö ³ ¾ ²(² ³ ö �
ù z(Ì�x�¨Lÿ�¨ ³ � 6 § � � § ¿ ³ ö =(6 ¿ À w À � ¿ ³ ö�§(§ �17 ³ ö � ¨
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�(�o� ø ² ö 7 ® Êix�ß&y�â�ß{Ø�Ì~Ë)Î�Ë{ß�Ë�y�z1Ø}Û1â�ß&Þ�Î�y!þLþm)óÙiA�ö*)óÙrþ�A�ö*)]x�Ë�A�ö_ß{Ø�y�Ì�x�ß&Í�Ï�ß�Ë)Î5Ï ÷ x�ßß
ùEà�¥G¤báèÛ{ò���x�Ë���àAù5¢�ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ Ïoñ á�á�� }M¿ � á }M¿ � A�ö
ÿ # )+Î�y{ß � # ý�Ì~ß
� # V sol Ë�Í~×ox sol Ë�Í~×ox sol Ë�Í~×ox sol Ë{Í�×ox
Þ�Î�y�§ = �)§
� ÷ ÿ ² § 7 � § �5=56 � ³ 6 § ³ ö 75³ § ² � ö ³\� � 61² ö =1² § 6�� §(ö = ¨Þ�Î�y�§ = �)§,ÿ�§ ³ § � � ²(² § ³ � ³ §(§ 75� ö =�7 �(³ § ² öÚ¨ 6 ¿rÀ ²56 ¨}ö ³ § 6 ¨(¨ � ö�§ �Þ�Î�y�§ = � � � ÷ ÿ ²56 ¨ � § ² ¨ � � ³ 6 § � ö �(= § ² � ö ²(= � �è� ö 717 § =(² §(ö ¾(¨Þ�Î�y�§ = � � ÿ�§ ³ § � � ²(²�7�6 � ³ ¾ 7�= ö =�� �\� § 6 ö~§�¾ x ²1�(² ö ² ¨ �(³�7 � ö�§ �Þ�Î�y�§ = � ² � ÷ ÿ ²(²56 � § ²(²\� � ³ � §(§1ö ��7 § 6 � ö�§�¾ � 6 ¾�ö �1� § � ¨ §(ö ¾ ³Þ�Î�y�§ = � ² ÿ�§ ³ § � � ²(²5616 � ³ § � 7�= ö ³�7 �(³ § 6 ö ³1² « ²1� §(ö � ¨ �(³ ¨ � ö�§ ³Þ�Î�y�§ = � 6 � ÷ ÿ ²\��6 � § � ¨ � � ³ = §(§1ö ³1² § 6 � ö�§ ² x 6 ¾�ö ³ § § �5³ §(ö 7�³Þ�Î�y�§ = � 6 ÿ�§ ³ § � � ²(²\�56 � ³ § ³ 75� ö = ¨ �(³ § 6 ö~§ � É ²56 ¨}ö 6�� �\� § � ö ³ ¾Þ�Î�y�§ = � � � ÷ ÿ ²56 § � § ²(=(³ � ³ = §(§1öÚ¨ 7 § ² � ö ² § � �5³ ö~§�¨ § � ¾ §(ö ¾ ³Þ�Î�y�§ = � � ÿ�§ ³ § � � ²(²1� ¾�� ³ §(§ 7�= ö ²�� �56 § ² öÚ¨ ³ « ²1�\� ö ²\� �\�è� � ö ³1�
ñ�§ ³(³1³ ÿ�§ ³(³1³ � 6��(�(³ � ³ 7 ¨ ³ ö ³1= § ³ § = ö~§ � ¿ 61³ ¾}ö 7 ¾ 6¦7	6 � ö ³ ¾
ñ �(³(³1³ ÿ �5³(³1³ � ¾ �5³1³ � ³ §(§ ²(²�7 ö 7�= ¨ =(³ ö~§ ³ � �5=�7�³ ö 7	6 § ³(³ § ¨}ö ¨ ³

�(�o� ø ² ö ¾ ® Êix�ß&y�â�ß{Ø�Ì~Ë)Î�Ë{ß�Ë�y�z1Ø}Û1â�ß&Þ�Î�y!þLþm)óÙiA�ö*)óÙrþ�A�ö*)]x�Ë�A�ö_ß{Ø�y�Ì�x�ß&Í�Ï�ß�Ë)Î5Ï ÷ x�ßì\¢;Þ¦ö

Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ Ïoñ á�á�� }±¿ � á }±¿ � A�ö
ÿ # )+Î�y{ß � # ý�Ì~ß
� # V sol Ë{Í�× x sol Ë{Í�× x sol Ë�Í~×ox sol Ë�Í~×ox
ò�Ï ù �(³ §.ÿ�§ ³(³ � ¾ ³1³ � ³ À ³ ö~§1§ À À w À�É À ³ ö~§ ³ ² § ³ ö =1²
ò�Ï ù �(³\� ÿ�§ ³(³ � ¾ ³1³ � § ¿ ² ö 6 § ¿ ³ ö �1� ¿ § � ö 75² ²(= ³ ö =1²
ò�Ï ù �(³(² ÿ�§ ³(³ � ¾ ³1³ � § ¿ ² ö ² ¨ � ³ ö �1� ¿ § � öÚ¾ ³ ² ¨ ³ ö =1²
ò�Ï ù �(³56 ÿ�§ ³(³ � ¾ ³1³ � ³ À ³ ö~§�¾ À ³ ö~§ 7 À ³ ö �è� 6�� ³ ö =1²
ò�Ï ù �(³1� ÿ�§ ³(³ � ¾ ³1³ � ³ À ³ ö ³ ¨ À ³ ö ³ ¾ À ³ ö ³ ¾ 6�� ³ ö =1²
ò�Ï ù �(³(= ÿ�§ ³(³ � ¾ ³1³ � § ¿ ² ö ²�� ¿ ³ ö �56 ¿ § � ö 7è� ² ¾ ³ ö =��
ò�Ï ù �(³�7 ÿ�§ ³(³ � ¾ ³1³ � ³ À ³ ö � ¾ § ³ ö �56 À ³ ö~§ 6 ²�7 ³ ö =(6
ò�Ï ù �(³ ¾}ÿ�§ ³(³ � ¾ ³1³ � § ¿ ² ö ² ¨ ¿ ³ ö �56 ¿ § � ö 75² ²�7 ³ ö =(6
ò�Ï ù �(³ ¨}ÿ�§ ³(³ � ¾ ³1³ � ³ À ³ ö ³ ¾ À ³ ö~§1§ À ³ ö~§ 6 ²(² ³ ö =(6
ò�Ï ù � § ³ ÿ�§ ³(³ � ¾ ³1³ � ³ À ³ ö ³ ¾ À À w À�É À ³ ö ³�7 ² ¾ ³ ö =1²
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�(�o� ø ² ö ¨ ® ý+z(×oÞ�Î5y�Î5Í~ß{z(Ï x�Ï�Ë�y{x<þLþm)óÙ?A�ö*) x�Ëgþ�A�ö*)Vß�Ø}yóÌ~x�ßóÍ�Ï�ß�Ë)Î5Ï ÷ x�ß ê\çkù5ã]ã�á©x�Ëîp¡èç7¡Eà�ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }M¿ � á }M¿ �
ÿ # )+Î�y{ß � # ý+Ì�ß
� sol Ë{Í�×ox sol Ë�Í~×ox sol Ë{Í�× x
õ(ÌÆÎ5ß{ß�4���Îoÿ ² ¨1¨ � §�¾ =�� � = §�¾}ö �17 ¾ ² ö�§ � x 7 ¾}ö ² §
õ(ÌÆÎ5ß{ß�4�� å�ÿ ² ¨(¨ � §�¾ =\� � ¨ §�¾}ö 7�= § � ² ö � § É 7 ¾}ö 6(6
õ(ÌÆÎ5ß{ß�4�� ÷ ÿ ² ¨(¨ � §�¾ =\� � 7 §�¾}ö = ¾ ¾ ² ö�§�¨ � 7 ¾}ö 6 ¾
õ(ÌÆÎ5ß{ß�4���|xÿ ² ¨(¨ � §�¾ =\� � = §�¾}ö =(= § ³ ² ö �5= � 7 ¾}ö ²1�
õ(ÌÆÎ5ß{ß�4�� x.ÿ ² ¨(¨ � §�¾ =\� � = §�¾}ö =(= ¨ ² ö�§�¨ � 7 ¾}ö ²(=
õ(ÌÆÎ5ß{ß�4���ñ�ÿ 6��5³ � � § ³(³ � ¨ �(² ö �(� § � 6 ö ³ ¾ É ¨1¾}ö �5³
õ(ÌÆÎ5ß{ß�4���õ}ÿ 6��(³ � � § ³1³ � §1§ �(² ö ��6 § ² 6 ö ³\� « ¨1¾}ö =(=
õ(ÌÆÎ5ß{ß�4�� ù ÿ 6��5³ � � § ³(³ � ¨ �(² ö�§ � § � 6 ö�§ ³ � ¨1¾}ö�§ 7
õ(ÌÆÎ5ß{ß�4�� Í>ÿ 6��(³ � � § ³1³ � 7 �(² ö �5³ §1§ 6 ö ³ ¨ � ¨1¾}ö � ¾
õ(ÌÆÎ5ß{ß�4���ò�ÿ 6��5³ � � § ³(³ � §1§ �(² ö �5³ § � 6 ö ³1� « ¨1¾}ö 6(6
÷ z(Ì~z1y��)§ ³ � ² ÿ ²1³(³ � =56¦75� � À � §(ö � ¾ 6 ¾}ö ��6 À § 7 ö ¨ �
÷ z(Ì~z1y��)§�¾	� 6 ÿ�§ � ¨ = � ¨ � ¨ ³(6 � § 7 § �5²\� ö 616 6�� ��616 ö = § ¿ x § � § ³ ö ³ ¨

vrwyx�w ô w ô z�Â�È ��ì Ã ì Ä�î�Â ÓYì�{ ÕH| á�á��¡  }±¿ � Õ�Å á }M¿ �
Ê�Î ß{x ÷ Ë{Í�z(Ï ÷ Í���Î5Þ�y�'�ß ÷ z1× Þ�Î5y�x\Ì~x�ßWË{y{z(Í�ß Î5Þ�Þ�y�z ÷�ù x�ßªþLþm)�Ù°A�ö*) x�Ë1þ�A�ö*) ß{Ø�y|a� Î�Ø}Ë�y�x�ß�å�x�Ï ÷)ù ×sÎ�y{¥¦ß�Þ�Ì~Ø�ß�|}Í�� ÷ Í�Ì~x�ß�ö
w � Î�Þ�y�'�ß#Ì�x�ß�y{â�ß{Ø�Ì�Ë
Î	Ë�ß#Ï¦Ø�×oâ�y{Í($�Ø�x�ß�|}z(Ï�Ï�â�ß�|�Î5Ï}ß#Ì�x�ß�2�Î5å�Ì~x�ß ² ö ¨ ö�ö�ö ² ö�§ ² Ù�z1Ï�z(å�ß{x�y�Û1x

$�Ø�xsÌ~x�ß Î�Ìkõ1z(y{Í�Ë ù × x�ßó|}x�þLþm) x�Ë A�ö*)V|}z(Ï�Ï�x�Ï�Ëó|}xsy{â�ß{Ø�Ì�Ë
Î	Ë�ß ß)Î�Ë{Í�ß8ñþÎ�Í~ß
Î�Ï�Ë{ß�×sÎ�Í�ß Ì~x�ßß{z1Ì~Ø}Ë�Í~z(Ï�ß Ë{y{z(Ø}Û�â�x�ßóÞ�Î5yóÌ�� Î�Ìsõ(z1y�Í~Ë ù ×ox^þ�A�ö	) ß{z(Ï�Ë Ï�x�Ë{Ë{x�×ox�Ï�Ë × x�Í�Ì~Ì~x�Ø�y{x�ßÕ$�Ø�x ÷ x�Ì~Ì~x�ßñ�z(Ø�y{Ï�Í~x�ß,Þ�Î�y�þLþm)Hx�Ë�A�ö*)óö
Êix�ßTË{y{z1Í~ß;Î�Þ�Þ�y{z ÷)ù x�ß;Î5y�y{Í�Û�x�Ï�Ë;�ªË�y{z(Ø}Û�x�y3ÌÆÎ\ß�z(Ì~Ø}Ë�Í~z1Ï@z(Þ}Ë�Í~×sÎ5Ì~x ÞKz(Ø�y¾$�Ø�x�Ì($�Ø�x�ß÷ ÌÆÎ5ß{ß{x�ß+|}x�Þ�y�z1å�ÌX'�×ox�ß�ÿvØ!Ù+Ú_Û ûmÛQÜ9ÙOÝ�ÙrØ!Ù�Ú_Ûv�èÛQÜ9Ù_Ý/Ù ÷ ÌÆÎ�ß�ß{x,|}xÅ§�¢;Þ�Ù ÷ ÌÆÎ5ß{ß{x,|a��ùE¥%ã�Ù© ?�	¢�¢5Ù

£H¡èçX¡5à	ò	¢EÛv�	��ö � z(Ø�y�Ì~x�ß�Î�Ø}Ë�y�x�ß ÷ ÌÖÎ�ß{ß{x�ß�Ù�Ï�z(ß�Î�Þ�Þ�y{z ÷)ù x�ß�Ë{y{z(Ø}Û�x�Ï�Ë,|}x�ß,ß{z(Ì~Ø}Ë�Í~z1Ï�ß,ß)Î	Ë�Í~ßjñ Î5Í��ß)Î5Ï�Ë{x�ß�x�ÏTØ�ÏTË{x�×oÞ�ß�y�Î5Í~ß{z1Ï�Ï�Î�å�Ì~x1ö
:�Ï�õ1â�Ï}â�y)Î�Ì�Ù�Ì~x�ß�y{â�ß{Ø�Ì�Ë
Î	Ë�ß<Ë{y{z(Ø}Û�â�ß�Þ�Î�y%þ�A�ö	) ß{z1Ï�Ë+Ï�x�Ë�Ë�x�×ox�Ï�Ë+× x�Í�Ì~Ì~x�Ø�y{ßå$�Ø�x ÷ x�Ø�Üñ�z(Ø�y{Ï�Í~ß,Þ�Î�y�Ì~x�ß�Î�Ìkõ1z(y{Í�Ë ù × x�ß�A�ö*)Hx�Ë�þoþm)óöÊ<��x�� ÷ Î ÷ Í�Ë�â9|}x�Ï�z5Ë�y{x9Î�Þ�Þ�y{z ÷)ù x�ß�x�ß�Ë�x
Ü}Þ�Ì�Í($�Ø�â�x�Þ�Î5y#ÌÆÎ�åKz(Ï�Ï�x ÷ z(×�å�Í~Ï�Î5Í~ß{z(Ïóx�Ï�Ë�y�x�ÌÖÎ|}Í�Û�x�y{ß{Í�� ÷ Î	Ë�Í~z1Ïox�Ë<Ì��ÚÍ~Ï�Ë�x�Ï�ß{Í�� ÷ Î	Ë�Í~z1Ï ÷ x�$�Ø�Í�×¯'�Ï�x�Ì�� Î5Ìkõ1z(y{Í�Ë ù ×ox���x�Ü}Þ�Ì~z(y{x�y<x�� ÷ Î ÷ x�×ox�Ï�ËÌ���x�ß{Þ�Î ÷ x�|}x°y{x ÷�ù x�y ÷)ù x­x�Ë�Ì~z ÷ Î�Ì�Í~ß{x�y,Ø�Ï�x°åKz(Ï�Ï�x­ß{z(Ì�Ø}Ë{Í~z1Ïiö� z1Ø�yóÌ�xTy�x�ß�Ë�xT|}x ÷ x�Ë{Ë{xTß{x ÷ Ë{Í�z(ÏiÙ?Ï�z(Ø�ßoÞ�y�z1ÞKz(ß{z1Ï}ß"Ø}Ï�xTâ�Ë�Ø�|�x ÷ z(×oÞ�Î�y)Î	Ë�Í�Û�x¯Î�Û�x ÷÷ x�y�Ë)Î5Í~Ï�ß"Î�Ìkõ1z(y{Í�Ë ù × x�ßo|�xMÌ���â�Ë
Î	Ëo|}x±Ì�� Î�y�Ë ÷ z1Ï ÷ x�y{Ï�Î�Ï�Ë�ô�ö�����þ'ö<2 �¯ß)Î�Û1z1Í~y >ªÎ�Ì�¥¦ß)Î	Ë�Ù­ Ì�Í~ÞKA�öHx�Ë�A�ö�þ'ö�2&ö
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�(�o� ø ² ö�§ ³ ® ý�z(×oÞ�Î�y)Î�Í�ß{z(Ï�x�Ï�Ë{y{xJþLþm)óÙ	A�ö*) x�Ë�þ�A�ö*) ß{Ø�y/Ì~x�ß/Í�Ï�ß�Ë
Î�Ï ÷ x�ß�|}x+ß
ùEà�¥>¤bá/Ûv�(û�ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }M¿ � á }±¿ �
ÿ # )+Î�y{ß � # ý+Ì�ß
� sol Ë�Í~×ox sol Ë�Í~×ox sol Ë�Í~×ox
Þ�Î�y ²\� �)§�� ÷ ÿ�§ ² § � � �\�(�56 � ¿&¿ § ² ¾}ö ³(² 6 ¨ � ¾}ö � § ¿&¿ =�� ¾}ö ¾ �Þ�Î�y ²\� �)§.ÿ ² § 75= � § ³\��7(7 � 6¦7 =1� ¨}ö 6 § =1� § �è� ö �1� v£x §1§�¾ = ö 7�6Þ�Î�y ²\� � � � ÷ ÿ�§ ²(³1² � �\�5³1= � §1§ § ²�� ö �5= � § �17 ö =1� ¿RÀ =��(� ö �17Þ�Î�y ²\� � � ÿ ² § 75= � § ³\�1�5² � 6m� =1��7 ö = ¾ =56 § �è� ö ³ ¨ v � §1§�¨ � ö �1�Þ�Î�y ²\� � ² � ÷ ÿ�§ ²\�1� � �\� ¨ 6 � ¿RÀ § ² ¨}ö �è� �5³ � ¾}ö �(� §(§ =�7 ¨}ö�§ �Þ�Î�y ²\� � ² ÿ ² § 75= � § ³\� ¨ 7 � 6 ¨ =(=1³ ö �5² = ¾ § �è� ö =(6 v � §1§�¾}§1ö � ¨Þ�Î�y ²\� � 6 � ÷ ÿ�§ ²(²1² � �(²\�(= � §1§ § 6 §(ö�§ = 6 § � ¾}ö = ¾ « =1²(= ö ��6Þ�Î�y ²\� � 6 ÿ ² § 75= � § ³(² § ² � 6 ¾ ²(=1²56 ö 6(6 � ¾ § �è� öÚ¾1¾ v � §1§ 7 ¾�ö~§ =Þ�Î�y ²\� � � � ÷ ÿ�§ ²(² ¨ � �(²1�(³ � §1§ § 6m� ö 7/� �5² � ¨}ö�§ � ¿&¿ =�7 §(ö 6 §Þ�Î�y ²\� � � ÿ ² § 75= � § ³(²��(� � � § =(= §(ö � § = § § �è� öÚ¨ 7 v � §1§ 7	6 ö 6�²

�(�o� ø ² ö�§(§ ® ý�z(×oÞ�Î�y)Î�Í�ß{z(Ï"x�Ï�Ë{y{x�þLþm)óÙ¦A�ö*) x�Ë%þ�A�ö*) ß�Ø}y�Ì~x�ß<Í�Ï�ß�Ë)Î5Ï ÷ x�ß=ùE¥%ã�x�Ë¤��àjùE¢�ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }M¿ � á }±¿ �
ÿ # )+Î�y{ß � # ý+Ì�ß
� sol Ë�Í~×ox sol Ë�Í~×ox sol Ë�Í~×ox
Î�Í~ß�§ ³ ÿ�§�¾�§ � ² § � §�� À §(ö ¨ ² § � ö �(� À ¿ w ô x
Î�Í~ß�§ � ÿ �5=�� � �5=(=1= � § � ¨�ö � ¾ § � ö � ¾ À x ¿   É �
Î�Í~ß = ÿ = § � � ¾�§�� À ³ ö ³56 À ³ ö ³ ¨ À ³ ö ³ ¨Î�Í~ß)¾Lÿ�§(§ ² � § �è�5³ � À ³ ö ¾ ³ § ³ ö 7 § À ¿ w «&À
ñ�§ ³(³1³ ÿ�§ ³(³1³ � 6��(�(³ � 7 ¨ ³ ö ³1= § ³ § = ö�§ � ¿ 6�³ ¾}ö 7 ¾
ñ �(³(³1³ ÿ �5³(³1³ � ¾ �5³1³ � §1§ ²(²�7 ö 7�= ¨ =(³ ö�§ ³ � �(=�7�³ ö 7�6
ñ =1³(³ ÿ =1³(³ � �(�1�5³ � � ²56 ö ³�7 ² = ö�§ 7 À § ³\� ö = ¨
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�(�o� ø ² ö~§ � ® ý+z1× Þ�Î5y�Î5Í~ß{z1Ïox�Ï�Ë�y{x�þLþm)óÙ�A�ö*) x�ËJþ�A�ö*) ß{Ø�y?Ì�x�ß<Í�Ï�ß�Ë
Î�Ï ÷ x�ßWØ�ù/¤}x�ËùæE¥  �ñ�ö
Á Ï�ß�Ë)Î5Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }M¿ � á }M¿ �
ÿ # )+Î�y{ß � # ý+Ì�ß
� sol Ë{Í�×ox sol Ë�Í~×ox sol Ë{Í�×ox
ôWÎ	Ë �(� öÚß ù Øl¥ox�|xÿ � ¾1¾ � §�¨ = ¾s� 7 � ¾}ö = ¾ = � ö ³ ¨ v § �(� ö 75²
ôWÎ	Ë �5= öÚß ù Øl¥ox�|xÿ 7	616 � �561=(6 � ¾ 616 ö ³(= = 7 ö ¨ = ô §�¨(¨�ö �1�
|}ÍsñÖÞ � §�¨ ��³ ÿ�§ �(³ § � =1�5=1² � § 6 § �(� ö ³(= ² ¾ � ¾}ö 7�² ¿&¿ ²1�5²�� ö ³ §|}ÍsñÖÞ � §�¨ � §,ÿ�§ �(³ § � =1�5=1² � § 6 § �(� ö �è� 616 � ¨}ö �è� ¿RÀ 7�=56 ö ³��|}ÍsñÖÞ � §�¨ ��² ÿ�§ �(³ § � =1�5=1² � § � § �5= ö ¾ 7 ² ¾ � ¾}ö ¨ 6 ¿rô 7�=(= ö ²��|}ÍsñÖÞ � §�¨ � ¨(¨Lÿ�§ �5³ § � =1�(=(² � § = § �5= ö 7 § 616 � ¨}ö�§ 6 ¿RÀ 7�=(= ö~§1§

�(�o� ø ² ö~§ ² ® ý�z(×oÞ�Î�y)Î�Í~ß�z(ÏMx�Ï�Ë{y{x!þLþm)óÙ�A�ö*) x�Ë�þ�A�ö*) ß{Ø�y�Ì~x�ß9Í�Ï�ß�Ë
Î�Ï ÷ x�ß_çX¡Uê/¥�ã�¤b¥�£�ã+x�ËÞèêm¨�¢�ö
Á Ï}ß{Ë)Î5Ï ÷ x�ß�ö ÷ ÏLñ á�á�� }M¿ � á }M¿ �
ÿ # )�Î�y{ß � # ý+Ì~ß�� sol Ë�Í~×ox sol Ë�Í~×ox sol Ë{Í�× x
Ì�zFõ(Í�ß�Ë�Í ÷ ß�ö Îoÿ�¾ � ¾ � =�7 §�¾�� � ¨(¾}ö ¨ � = § 7 ö ¾(¾ ¿ 6 ¾ 6 ö ³(6Ì�zFõ(Í�ß�Ë�Í ÷ ß�öÚåxÿ�¾ 61² � 7�²(³ §�� � § ³�7 ö 75² 6 §�¨}ö 75� ¿ �(³ ¾�ö ³��Ì�zFõ(Í�ß�Ë�Í ÷ ß�ö ÷ ÿ�§(§ 6 § � § ³�7 §�¨�� ² �5³ §1ö ��7 = ²(= ö ¨ = ô ²1²1�(³ ö 61²Ì�zFõ(Í�ß�Ë�Í ÷ ß�ö |rÿ 6¦7 § ² � � §�¨(¨�§�� §(§ �5² ¨ 7 ö ² § § ² ²1�(� ö ²1= � =1² ¨�ö =1²
ù õ1x�Ï � ��Îoÿ �5³1³ � § 75�(³ � � �è� ö 7(7 = ² ö ¨ � ô ¨ 7 ö 6��
ù õ1x�Ï � � å�ÿ �(³(³ � § 7(�5³ � � �è� ö 7/� � ² ö ¾(¨ v ¨ 7 ö 6�7
ù õ1x�Ï � � ÷ ÿ �(³(³ � § 7(�5³ � ² �è� ö ¾(¾ ¾ ² ö ¾ = ô ¨ 7 ö �5²
ù õ1x�Ï � ��|xÿ �(³(³ � § 7(�5³ � 6 �è� ö ¾ ² � ² ö ¨ = ô ¨ 7 ö �17
ù õ1x�Ï � � x.ÿ �(³(³ � § 7(�5³ � 6 �è� ö 7�= ¾ ² ö ¨ = v ¨ 7 ö =�7



� ¾ ´�µK¶�·�¸�¹�º
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�(�o� ø ² ö~§ 6 ® ý�z(×oÞ�Î�y)Î�Í~ß�z(Ï¯Î�Û1x ÷ A�ö=þ'ö<2 x�Ë ­ Ì~Í�ÞKA�ö ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß }M¿ á ¿ Â � À Ä � }±¿ á�á�� á }M¿ �
ÿ # )+Î�y{ß � # ý�Ì~ß
� ë | ß{x ÷ ë | ß{x ÷ ë | ß�x ÷ ë | ß{x ÷
ñ�§ ³(³1³ ÿ�§ ³(³1³ � 6��(�(³ � � ö ²(³ 6�� ¾}ö ¨ ³ 6¦7 7 ¨ ³ ö ³(= ¿ 6�³ ö ¾ 7
ñ �(³(³1³ ÿ �5³(³1³ � ¾ �5³1³ � 7 ö ²1� ¨ 7 § = öÚ¨ ³ § �è� §1§ ²(²�7 ö 75= � �(=�7 ö ³�7Þ�Î�y�§ = � 6 � ÷ ÿ ²\��6 � § � ¨ � � � ö ¾ � ²1� § ³ ö~§ � ¨ = §(§(ö ³(² x�w À&À 6 öÚ¾ ³Þ�Î�y ²\� � � � ÷ ÿ�§ 7 §1§ � �17/�\� � §�¨�ö =1³ § � ¨ �17 ö 6�³ 717 ¿ ¿ § 6�� ö 7è� ¿&¿ =�7 ö�§ 6Þ�Î�y ²\� � � ÿ =56�� ¾ � § ²�7�6 ¾�� 6 §1ö �1� ¾}§ ² �5³ ö =��[� ¨ ³ � § =(= §1ö � § v � §1§ 7 ö 616
ô;Î	Ë �(� ö�ß ù Øl¥"x�|xÿ � ¾(¾ � §�¨ = ¾�� 7 ö =(³ § = § § ³ ö~§ ³.� ¾ 7 � ¾}ö = ¾ v § � ö �17
ô;Î	Ë �5= ö�ß ù Øl¥"x�|xÿ 7�6(6 � ��6�=56 � ¾}ö ³(³ 7	6 ¨ § � öÚ¾1¨ 616 ¾ 6(6 ö ³(= ô §�¨}ö ¨ �|}Íkñ�Þ � §�¨ �,³ ÿ�§ �5³ § � =��5=(² � ¾ 6 ö �1� =(= § ¾ 7 ö =1³ § ³ ¨ § 6 § �(� ö ³1= ¿&¿ ²��5² ö �(³|}Íkñ�Þ � §�¨ � ¨1¨Lÿ�§ �5³ § � =1�5=1² � ¾}§1ö 6�³ =1� ¾ ¾ 7 öÚ¨ � § ³�7 § = § �5= ö 7 § ¿RÀ 75= ö = §
õ(ÌÆÎ5ß{ß�4���ÎLÿ ² ¨(¨ � §�¾ =\� � x�w À&À §�¾ 7 ö =(³ § = = §�¾}ö �17 x�w À&À 7 öÚ¾ ²
õ(ÌÆÎ5ß{ß�4�� å�ÿ 6��(³ � � § ³1³ � ¾}ö ¨ � ¾ = §(§1ö 6��[� § ¨ �5² ö�§ � � w À&À ¨�öÚ¾
ù õ(x�Ï � ��ÎLÿ �(³(³ � § 7(�5³ � ¿ w � À �è� = ö ��6 § = � �è� ö 7(7 � ¨�ö 7�6
ù õ(x�Ï � � å�ÿ �5³1³ � § 75�(³ � 7 ö ³(³ §(ö ¾ ³ �è� §�¾ ² �è� ö ¾(¾ ô ¨�ö 7(�

`+a��Wa>` ¦[up�²hTq�j9qptvlRupn�q*}pf�þ¨§ ¹��W¹¾½ fCog�-�vtvh�§ ¹
A�ö=þ'ö<2 x�ß�Ë�Ø�ÏóÎ5Ìkõ(z1y�Í~Ë ù ×oxJõ1â�Ï�â�Ë�Í($�Ø�x ù 4�å�y�ÍÆ|}x�Þ}y{z1ÞKz(ß{â�y{â ÷ x�× ×ox�Ï�Ë#Þ�Î�y
÷�Ê�Î5y{|}x�Ø�Ü¨�¤�ùèç�ú�Ù �(³(³(= û�ö Á Ì�Ø}Ë�Í~Ì~Í�ß{x�Ø�Ï�x<y{x ÷)ù x�y ÷)ù x?Ë
Î�åKz1Ø�x ÷ z1×o× x<Ë{x ÷)ù Ï�Í($�Ø�x�Ì~z ÷ Î�Ì~x+|a� Î�×oâ�Ì~Í�z(y)Î	Ë�Í~z(Ïx�ËoØ�Ïkz(Þ�â�y)Î	Ë�x�Ø�yoß{ÞKâ ÷ Í��&$�Ø�x¯Î5ØkÞ�y�z1å}Ì('�× x^ô^ö��,��þ-ö�2&ö ­ Ì�Í~ÞKA�ö x�ß�ËoØ�Ï Î�Ìsõ(z(y{Í�Ë ù ×ox×oÍ~×oâ�Ë{Í%$�Ø}x�Þ}y{z(Þ�z(ß{â�Þ�Î5y9÷tô;Î5y ÷)ù Í~z1y�Í#x�Ë=ü9z1ß{ß{Í�Ù�§�¨(¨(¨�û#x�Ë�Ø}Ë{Í�Ì~Í~ß{âó|�Î�Ï�ß3÷�Ê�Î5y{|}x�Ø�Ü ¨�¤�ù/çkú³(= û/ÞKz(Ø�y,|}x�ß�â�Ë�Ø�|}x�ß ÷ z(×oÞ�Î�y)Î	Ë�Í�Û�x�ß�öÊ�Îó2#Î�å�Ì�x ² ö~§ 6 ÷ z(×oÞ�Î�y{x�þLþm)óÙ)þ�A�ö*)óÙ�A�ö=þ'ö<2 x�Ë ­ Ì�Í~ÞKA�ö�ö® Êix�ß#Þ�Î�y)Î�×Õ'�Ë{y{x�ß�|}x ­ Ì�Í~ÞKA�öYß{z(Ï�Ë9¬	Ø�Ï�x�ÞKz(Þ�Ø�ÌÖÎ	Ë�Í~z(Ï |}x�§ ³ Í~Ï�|}Í~Û¦ÍÆ|}Ø�ß�Ù�Ø�Ï�Ï�z(×�å�y�x×"Î	Ü}Í~×�Ø}×V|}x ÷ y�z1Í~ß{x�×ox�Ï�Ë,|}x 102 x�Ë�Ø�ÏMË
Î5Ø¦ÜT|}x°×�Ø}Ë)Î�Ë�Í~z(Ï ä ³ ö ¨}ö® Êix�ß<Þ�Î�y)Î�×Õ'�Ë{y{x�ß�|}x�A�ö=þ'ö<2 ß{z1Ï�Ë,¬(Ø�Ï�x�ÞKz1Þ�Ø�ÌÆÎ	Ë�Í~z1Ï"|}x­§ ³1³ Í~Ï�|}Í�Û�ÍÆ|�Ø�ß�Ù1Ø�Ï}x�ß{z1Ø�ßÞKz(Þ�Ø�ÌÆÎ	Ë�Í~z1Ï |}xª§ � Í~Ï�|}Í�Û�ÍÆ|�Ø�ß�Ù+Ø�ÏBÏ�z(×�å�y{x;×"Î	Ü}Í~×�Ø}× |}x ÷ y�z1Í~ß{x�×ox�Ï�Ë±x�ß�Ë 103x�Ë"Ø�Ï}xTy{x ÷�ù x�y ÷)ù xMË)Î5åKz(Ø�x ÷ z(×o×ox±Ë�x ÷�ù Ï�Í($�Ø�xTÌ�z ÷ Î�Ì�x3|a� Î�×oâ�Ì~Í~z1y�Î�Ë{Í�z(ÏBÎ�Û1x ÷ 104Í�Ë{â�y)Î	Ë�Í~z1Ï�ß,ÞKz(Ø�y ÷�ù Îè$�Ø�x Î�Þ�ÞKx�Ì�öý�z(×oÞ�Î�y)Î�Ï�ËTÏ�z(ß3Î�Þ�Þ�y{z ÷)ù x�ß3� ­ Ì�Í~ÞKA�ö Ù�þLþm)Rx�Ë^þ�A�ö*)Rß{Ø�y{Þ�Î�ß{ß{x�Ï�Ë ÷ ÌÖÎ�Í~y{x�×ox�Ï�Ë­ Ì�Í~ÞKA�ö ÞKz1Ø�y�Ë�z(Ø}Ë�x�ß9Ì�x�ß�Í~Ï�ß�Ë
Î�Ï ÷ x�ß�ö(ý+z1× Þ�Î5y�Î5Ï�Ë�Ï�z1ß�Î�Þ�Þ�y{z ÷)ù x�ß��oA�ö=þ-ö�2&Ù}ÌÆÎó2#Î5å}Ì�x² ö�§ 6 × z1Ï�Ë{y{x Ø�Ï�xoÌ~ânõè'�y{xoÞKx�y�ñ�z(y{×sÎ�Ï ÷ xox�Ï�ñþÎ�Û�x�Ø�y­|}xoÏ�z5Ë�y�x Û(Î5y�ÍÖÎ�Ï�Ë{x5þ�A�ö*)�öaþLþm) x�Ëþ�A�ö*)_Þ�y{z¦|}Ø�Í~ß{x�Ï�Ë°|}x�× x�Í�Ì~Ì~x�Ø�y{x�ß�ß{z1Ì~Ø}Ë�Í~z(Ï�ß&ß{Ø�y�Ì�x�ß�Þ}y{z1å}Ì('�× x�ß°|�x�ñ}ùEà�¥>¤bá(Ù�|}x Ø�ùE¤�x�Ë|}xTê\çkù�ãHã�á ÷ z(×oÞ�Î�y{â���A�ö�þ'ö�2g$�Ø�Í�ß��Úx
Ü}â ÷ Ø}Ë�x�×oÍ~x�Ø�Ü ß{Ø�y<|}x�ß�Í~Ï�ß�Ë
Î�Ï ÷ x�ß+|}x�çïàAù5¢5ÿ	ñ�§ ³1³(³ Ùñ �5³1³(³ ��ö



� <H@�?/4�¹ ¶�¹b@&»��1·�<)º{¸X:±» 3 ¹ ¶9?�� � ¨

 0

 20

 40

 60

 80

 100

 2  4  6  8  10  12  14  16  18  20

 L
e 

no
m

br
e 

de
 c

la
us

es
 fa

ls
ifi

Ø
es

Instances SATLIB

Walksat
SSV    
GAV    

SGAV   

õåöG÷Wø ² ö � ® ý�z(×oÞ�Î�y{Í~ß{z1ÏTx�Ï�Ë{y{x�þLþm)óÙ�A�ö*)óÙ)þ�A�ö*)Hx�Ë9>ªÎ5Ì~¥¦ß)Î	Ë
`+a��WaG� ¦[up�ýhAq�j9qptdlmupn�q*}pf	þª© qp�<«A�´qso
>ªÎ5Ì~¥¦ß)Î	Ë&x�ß�Ë�Ø�Ï�x�y�x ÷)ù x�y ÷)ù x�Ì~z ÷ Î�Ì~xóÞKx�y�×ox�Ë{Ë)Î5Ï�Ë°|�x Ë�y�z1Ø}Û1x�y�Ø�Ï�x Î5Zfx ÷ Ë
Î	Ë�Í~z1ÏWåKz�z5�Ì�â�x�Ï�Ï�x°ß)Î�Ë{Í�ß8ñþÎ�Í~ß)Î5Ï�Ë�Ø�ÏMx�Ï�ß{x�×�å�Ì~x­|}x ÷ ÌÆÎ�Ø�ß{x�ß�|}x�Û(Î5y�ÍÖÎ�å�Ì~x�ß�Þ�y{z(ÞKz1ß{Í�Ë�Í~z(Ï�Ï�x�Ì�ö�Ê�Î ­ Íkõ(Ø�y{x² ö � ÷ z(×oÞ�Î�y{x�Ï�z(ß�Û(Î�y{ÍÆÎ5Ï�Ë�x�ß3ÿ�þ�A�ö	)]x�Ë�þLþ�)­�,x�Ë�>\Î�Ì�¥�ß
Î	Ë�ö�Êix�ß&y�â�ß{Ø�Ì~Ë)Î�Ë{ß ÷ z1Ï ÷ x�y{Ï�Î�Ï�Ë>\Î�Ì~¥¦ß)Î�Ë�ß{z1Ï�Ë�Ë{Í�y�â�ß&|}x�ÿ5¬ ù Î�ÏLõ©x�Ë­Î�Ì�Ù �5³1³(² �,z(«WÌ~x�>\Î�Ì~¥¦ß)Î�Ë°Î"â�Ë�â x�×oÞ�Ì~z	41â�x Î�Û�x ÷ Ø�ÏË�z5Ë
Î�Ì�|}xs§ ³ ×oÍ~Ì�Ì~Í~z1Ï�ß�|}x­Ý�Í~Þ�Þ�Î{õ1x |}x­Û(Î5y�ÍÖÎ�å�Ì~x�ß9ÿ>ô�ö���Ý�Í�Þ�ß
��ö�Êix�ß�y�â�ß{Ø�Ì~Ë)Î�Ë{ß�ß�z(Ï�Ë�ÞKz1Ø�y�(³ x�ß{ß)Î5Í~ß,ÞKz(Ø�y ÷)ù Î/$�Ø�x°Í~Ï�ß{Ë)Î5Ï ÷ x1öþ¦x�Ì�z(Ï Ì�� ù Í�ß�Ë{z,õ(y)Î�×o×ox"|}xoÌÖÎ ­ Íkõ1Ø�y�x ² ö � ÙiÏ�z(Ø�ß�ÞKz(Ø}Û�z(Ï�ß�z1å�ß{x�y�Û�x�y�|}xoåKz1Ï�Ï�xoÞ�x�y��ñ�z(y{×sÎ�Ï ÷ xTx�ÏZñþÎ�Û�x�Ø�y"|}xTÏ�z(ßsÎ5Þ�Þ}y{z ÷�ù x�ß $�Ø�Í�Ë�y�z1Ø}Û1x�Ï�Ë"|}x�ßoß{z1Ì~Ø}Ë�Í~z(Ï�ß"ß)Î�Ë{Í�ß8ñþÎ�Í~ß
Î�Ï�Ë{x�ß�öý�z(×o×ox3ÌÖÎ ×oz(Ï�Ë�y�x¯ÌÖÎ ­ Íkõ(Ø�y{x ² ö � Ù<ÞKz1Ø�ysÌÆÎ Þ}Ì�Ø�Þ�Î�y�Ë±|}x�ß ÷ Î�ß©ß{z(Í~ËsÌÖÎú$�Ø�Î5Ì~Í�Ë�â;|}x¯ÌÖÎß{z1Ì~Ø}Ë�Í~z(Ï x�ß�Ëo|�Î�Ï�ß Ì~x�ßóË{y{z(Í�ß ÷ Î�ß ÷ z(×oÞ�Î�y)Î�å�Ì�x(öUþ¦z(Í�Ë Ì�� Î5Ìkõ1z(y{Í�Ë ù ×ox^þ�A�ö	)íñ�z(Ø�y{Ï�Í�Ëo|}x�ßy{â�ß{Ø�Ì�Ë
Î	Ë�ß�×ox�Í~Ì~Ì�x�Ø�y�ßA$�Ø}x ÷ x�Ø¦ÜMË{y{z(Ø}Û�â�ß�Þ�Î�y�>ªÎ5Ì~¥¦ß)Î�Ë�ö



=(³ ´�µK¶�·�¸�¹�º
»�¼

�(�o� ø ² ö�§ � ® 2�x�×oÞ�ß�ý � V ÞKz(Ø�y,|}x�ß�Í�Ï�ß�Ë)Î5Ï ÷ x�ßùØ!Ù�Ú_Û ûmÛQÜrÙ_Ý¯x�ËùØ!Ù�ÚOÛv�\ÛQÜ9Ù_Ý/ö
Á Ï�ß�Ë
Î�Ï ÷ x�ß #

á�á�� á }±¿ � ô;Î	Ü ø ­ >Àý
þ �
V þ¦z(Ì~Û1x�y

Þi§ ³(³ ÿ �(³ � § ³(³ � 6 ³ ö ²1³ ³ ö ³56 ³ ö ³ § ³ ö ³ § ³ ö ³ §Þi§ �5³ ÿ �(³ � § �5³ � ¾ ³ ö ²�� ³ ö ³56 ³ ö ³56 ³ ö ³(6 ³ ö ³ §Þ �5³(³ ÿ �(³ � �5³(³ � § = ³ ö ²�� ³ ö ³(= ³ ö ³\� 6 öÚ¾�§ ³ ö ³\�Þ �(�5³ ÿ �(³ � �(�5³ � �è� ³ ö ² ¾ ³ ö ³�7 ³ ö ³\� � ¾}ö�§ = ³ ö ³\�Þ ²(³(³ ÿ �(³ � ²(³(³ � ²\� ³ ö 6�³ ³ ö ³�7 ³ ö ³�7 ² ¨ 6 ö ³ ¨ ³ ö�§�¨Þ ²1�5³ ÿ �(³ � ²1�5³ � 6 § ³ ö 6�² ³ ö ³ ¾ ³ ö�§ � � ¾ 75� ö = § ³ ö � ¨Þ 61³(³ ÿ �(³ � 61³(³ � 6�� ³ ö 6�� ³ ö ³ ¨ ³ ö ³ ¨ �1� ¨ � ö 6 ¨ ³ ö�§ �Þ 6��5³ ÿ �(³ � 6��5³ � =(² ³ ö 6 ¾ ³ ö�§(§ ³ ö =1� � §(ö �è�Þ �5³(³ ÿ �(³ � �5³(³ � =(= ³ ö � § ³ ö�§(§ ³ ö 6�� � ³ ö ¾ ³Þ �5=(³1³ ÿ�§ ³1³ � =1³(³ � =1� ³ öÚ¾ = ³ ö�§�¾ § ³1= ö �è� � �175=\� ö ²1=Þ �5²(³1³ ÿ�§ �(³ � ²1³(³ � 6 ³ öÚ¨ 6 ³ ö�§ � ³ ö ³(= ³ ö ³ ¾ §(ö � ¾Þ ��6��(³ ÿ�§ �(³ � 6��5³ � �è� §1ö ³(6 ³ ö �5³ §(ö ¨ ² � § �56 ö ¨ =Þ ²\�(�(³ ÿ �5³ � �(�(³ � � ³ ö 6�² ³ ö ³ ¾ ³ ö ³(² ³ ö ³ § ³ ö ³\�Þ ²(²(³1³ ÿ �5³ � ²(³1³ � 6 ³ ö 6¦7 ³ ö ³ ¨ ³ ö�§ � ³ ö~§ ³ ³ ö�§�¾

`+a��Wab� ¦[up�²hTq�j9qptvlRupn�q*}pf�þ �vf�l�lmup��}pf�j;l f���q�þ&o;l�w�f�¸ ¹�»g¼\�+¹¾½
Ê�Î ÷ z1×oÞ�Î5y�Î5Í~ß{z1Ï x�Ï�Ë�y{xoÌ~x�ß�× â�Ë ù z¦|}x�ß�x�Ü�Î ÷ Ë�x�ß­x�Ë�Î5Þ�Þ�y�z ÷�ù â�x�ß�Ïi�Úx�ß�Ë�Þ�Î�ß­Ë{y{Í�Û�ÍÆÎ5Ì~x1öw Î5Ï�ß ÷ x�Ë{Ë{x&ß{x ÷ Ë{Í�z(ÏiÙ�Ï�z1Ø�ß9|}z(Ï�Ï�z1Ï�ß+$�Ø�x�Ì%$�Ø�x�ß9y{â�ß{Ø�Ì�Ë
Î	Ë�ß�Ë�y{z(Ø}Û�â�ß�Þ�Î�yW$�Ø�x�Ì($�Ø�x�ß9ß{z1Ì�Û�x�y{ßx�Ü�Î ÷ Ë�ß�ô�ö�����þ'ö<2°öª,z1Ø�ß ÷ z(×oÞ�Î�y{z(Ï�ß9Ï�z(ß�Î�Þ�Þ�y{z ÷)ù x�ß�þ}A�ö*) x�Ë�þLþm) þ¦z(Ì�Û�x�y{ß�Î�Û�x ÷ MaxSolver ÷ü��Í~ÏLõx�Ë�¬ ù Î5Ïoõ�Ù �5³1³1� û�Ù�Ì�� Î5Ìkõ(z1y�Í~Ë ù ×ox BF |}â�Û�x�Ì�z(Þ�ÞKâ�Þ�Î�y%ø�z1y ÷)ù x�y{ß�x�Ë ­ Ø�y�×sÎ�Ï�÷tø+z(y ÷)ù x�y�ß+x�Ë­ Ø�y�×sÎ�ÏiÙ<§�¨(¨1¨{û+x�Ë­>Àý
þ � ÿ	ö]> x�Íkõ ù Ë�x�|�ý
þ � � å�Î�ß{x�| ß{z(Ì~Û1x�y
�&|}â�Û�x�Ì~z(Þ�ÞKâsÞ�Î�yg÷ A�Í�Û�y�4¨�¤gùèçkú&Ù �(³(³1² û ö9Ê�Î Ë)Î5å�Ì~x ² ö~§ � |}z1Ï�Ï}x Ì~x Ë{x�×oÞ�ß^ý � VQ|}x�ßT× â�Ë ù z¦|}x�ß^þLþm)óÙ�þ�A�ö*)Î�Í�Ï�ß{Ís$�Ø�xóÌ~x�ß�ñþÎ�×ox�Ø�Ü;ß�z(Ì�Û�x�y�ß!ô�ö�����þ'ö<2°öfÊ�Îs×sÎ�y]$�Ø�x®­���­­Í~Ï�|}Í($�Ø�x¯$�Ø�xóÌÆÎs×oâ�Ë ù z¦|}x÷ z(y{y{x�ß�ÞKz(Ï�|�Î�Ï�Ë�x�Î â�Ë�â�Î�y{y{½�Ë�â�x�Î�Þ�yU'�ß � ù x�Ø�y�x�ß�|f�Úx�Ü}â ÷ Ø}Ë�Í~z1ÏiöKÊ�Î ß{z1Ì~Ø}Ë�Í~z(ÏW|}z(Ï�Ï�â�x�Þ�Î5yÌ~x�ß�|}Í7Z�â�y{x�Ï�Ë{x�ß,× â�Ë ù z¦|}x�ß�x�ß{Ë�Ì���z1Þ}Ë{Í~×�Ø�×3öÊ/x�ß 2#Î�å�Ì�x�ß ² ö�§ � x�Ë ² ö�§ = × z1Ï�Ë{y{x�Ï�Ë­x�Ë ÷ z(Ï}��y{×ox�Ï�Ë�Ì���x�� ÷ Î ÷ Í�Ë�âs|}xoÏ�z1ß�Î�Þ�Þ�y�z ÷)ù x�ßâ�Û�z(Ì~Ø}Ë�Í~z1Ï}Ï�Î5Í~y{x�ß�|�Î�Ï�ß,ÌÆÎóy�â�ß{z1Ì~Ø}Ë�Í~z(Ï¯|}ØTÞ�y�z1å�ÌX'�×ox�ô�ö�����þ'ö<2°ö

qsr-¯ ° Ê � ����Ë!�	��Ê �
w Î�Ï�ß ÷ x ÷�ù Î5Þ�Í�Ë{y{x1Ù	Ï�z1Ø�ß?Î�Û1z1Ï�ß�Þ�y{z(ÞKz1ß{â´$�Ø�x�Ì%$�Ø�x�ß?Î5Þ�Þ�y�z ÷)ù x�ß�â�Û�z1Ì~Ø}Ë{Í�z(Ï�Ï�Î�Í�y�x�ß�ÞKz(Ø�yÌ~x­Þ�y�z1å�ÌX'�×ox�ô�ö�����þ'ö<2°ö�Ê�Îó×oâ�Ë ù z�|}x­|}x­å�Î�ß{x­Ø}Ë{Í�Ì~Í~ß{x­Ø�Ï�x­Ï�z(Ø}Û�x�Ì�Ì~x­ß�Ë�y)Î	Ë�ânõ(Í~x�|�x­ß{â��



± 8 3 ´]4Q?/@{¸>8 3 = §
�(�o� ø ² ö~§ = ® 2�x�× Þ�ß�ý � V@ÞKz1Ø�y,|}x�ß,Í~Ï�ß�Ë
Î�Ï ÷ x�ß�þ'ö<29Ê Á ø�ö

Á Ï�ß�Ë
Î�Ï ÷ x�ß #
á�á�� á }M¿ � ô;Î	Ü ø ­ >Àý2þ �

V þ¦z1Ì�Û�x�y
Î�Í�× �(³ Ï�z � ÿ �5³ � § ³1³ � § ³ ö ²�� ³ ö ³(6 ³ ö ³1² ³ ö ³�� ³ ö ³(6Î�Í�× �(³ Ï�z ² ÿ �5³ � § ³1³ � § ³ ö ²�� ³ ö ³�� ³ ö ³1² ³ ö ³�� ³ ö ³1=Î�Í�×T§ ³(³ §(ö = Ï�z�§.ÿ�§ ³(³ � § =1³ � § ³ ö =1² ³ ö ³ ¾ =(6 ¨}ö �(� 616 ¨�ö �1� =�7�³ ö 7/�Þ�y�x�Ë =(³ � 61³ ÿ =1³ � § =(³ � § ³ ö 6�³ ³ ö ³�� ² ö ��7 6 ö = ¾ ¾ � ö �17Þ�y�x�Ë =(³ � =(³ ÿ =1³ � § =(³ � § ³ ö 6�³ ³ ö ³1= ² ö ²�� 6 ö = ¨ ¾ � ö ³�7Þ�y�x�Ë =(³ � 75� ÿ =1³ � § =(³ � § ³ ö 6 § ³ ö ³1= 6 ö~§ � 6 ö =�� ¾ 6 ö ¨ 6|}Ø�åKz(Í�ß �(� ÿ 7(� � �(³(³ � § ³ ö �(² ³ ö ³ ¾ § = ö 7(7 ¨1¨}ö ² § �(²1� ¾�ö ²�7

Ì�x ÷ Ë�Í~z1Ï�å�Î�ß{â�x�ß{Ø�y�ÌÆÎ�|�Í~Û1x�y{ß{Í~Ë{â�x�Ë#ÌÆÎ���Ë�Ï�x�ß{ß�Þ�z(Ø�y ÷)ù z(Í�ß{Í~y�|}x�ß�Í�Ï�|�Í~Û�Í�|}Ø�ß#ÞKz1Ø�y�Þ�Î�y�Ë�Í ÷ Í~ÞKx�y�&ÌÆÎ&Þ ù Î�ß�x,|}x�y{x�Þ�y{z¦|}Ø ÷ Ë{Í�z(Ï"x�Ë�Þ�y�z�|}Ø�Í~y{x,|a� Î�Ø}Ë�y{x�ß�Í~Ï�|}Í�Û�Í�|}Ø�ß�ö¦:?Ì~Ì�x�ß{x�ß�x�y�Ë+|a��Ø�Ï"z(ÞKâ�y)Î��Ë�x�Ø�y+|}x ÷ y�z1Í~ß{x�×ox�Ï�Ë+ß{ÞKâ ÷ Í��&$�Ø�x&Î�ØsÞ�y{z(å�ÌX'�×ox�ô�ö�����þ'ö<2 ÷ z(×�å�Í~Ï�â�Î�Û�x ÷ Ø�Ï�x�× â�Ë ù z¦|}x|a� Î�×oâ�Ì~Í~z1y�Î�Ë{Í�z(Ï¯|}x°y{x ÷)ù x�y ÷�ù x­Ì~z ÷ Î5Ì~x­ß�Ë�z ÷)ù Î�ß�Ë�Í($�Ø�xgÿ>þ�Ê�þ���öÊix�ß?Î5Þ�Þ�y�z ÷)ù x�ß?Þ�y�z1ÞKz(ß{â�x�ß�ß�Ø�y�Þ�Î5ß{ß{x�Ï�Ë�Ì�� Î�Ìsõ(z(y{Í�Ë ù ×ox%õ(â�Ï�â�Ë{Í%$�Ø�x ÷ ÌÖÎ�ß{ß{Í%$�Ø}x=ÿ�Î�Û�x ÷ Ø�Ï�xß�Ë�y)Î	Ë�ânõ(Í~x�|}x�ß{â�Ì~x ÷ Ë{Í�z(Ï±ß�Ë
Î�Ï�|�Î5y{|aÙ¦Ø�Ï ÷ y{z(Í~ß{x�×ox�Ï�Ë�ß{Ë)Î5Ï�|�Î�y�|sx�Ë�ß)Î�Ï�ß�y{x ÷)ù x�y ÷)ù x�Ì~z ÷ Î�Ì~x	��öÊix�ß,y�â�ß�Ø}Ì~Ë)Î�Ë{ß�z(å}Ë�x�Ï¦Ø�ß,Þ�Î5y�þ�A�ö*) ÿþÌ��ÚØ�Ï�x�|}x�ß,Û(Î�y{ÍÆÎ5Ï�Ë�x�ß,Þ�y{z(ÞKz(ß�â�x�ß���ß{z(Ï�Ë�Ë�yU'�ß,x�Ï��
÷ z(Ø�y)Î{õ1x�Î�Ï�Ë�ß�Ù�×oz(Ï�Ë�y�Î5Ï�Ë�Ì�� Î�Û1Î�Ï�Ë)Î�õ(x�|}xUñ�Ø�ß{Í~z1Ï�Ï}x�y�Ì~x�ß ÷ z(×oÞKz(ß
Î�Ï�Ë{ß�Þ�y{Í~Ï ÷ Í~Þ�Î5Ø¦Üs¬�ÌÖÎ�ß�Ë�y�Î	�Ë�ânõ(Í~x�|}x,ß{â�Ì~x ÷ Ë{Í�z(ÏiÙ�Ì��Úz(ÞKâ�y)Î	Ë�x�Ø�y�|}x ÷ y�z1Í~ß{x�×ox�Ï�Ë+ß{ÞKâ ÷ Í��&$�Ø}x�Î�Ø"Þ�y�z1å�ÌX'�×ox�ô^ö,����þ'ö�2 x�ËÌÖÎ�y{x ÷�ù x�y ÷)ù x�Ì�z ÷ Î5Ì~x�ÿ>þ�Ê�þ���ö � Ì~Ø�ß{Í�x�Ø�y{ß�x�Ü�ÞKâ�y{Í~×ox�Ï�Ë)Î�Ë{Í�z(Ï�ß�× x�Ï�â�x�ß<ß�Ø}y�|}x�ß�åKx�Ï ÷�ù ×sÎ5y�¥¦ßx�Ë�|}x�ß ÷ z1× Þ�Î5y�Î5Í~ß{z1Ï�ß�Î�Û�x ÷ |}x�ß�Î�Ìkõ1z(y{Í�Ë ù × x�ß�õ(â�Ï�â�Ë{Í%$�Ø�x�ß�Ù®þLþm)óÙ�>\Î�Ì�¥5Î�ß
Î	Ë�Ù ­ Ì�Í~ÞKA�öøx�ËA�ö=þ'ö<2 ×oz(Ï�Ë�y�x�Ï�ËóÌ���x�� ÷ Î ÷ Í�Ë�âM|}x±Ï�z(Ë{y{x±Ï�z(Ø}Û�x�Ì�Ì~x3Î�Þ�Þ�y�z ÷)ù x1ö?:?ÏªÞKx�y{ß{ÞKx ÷ Ë�Í�Û�x(Ù�Ï�z(Ø�ßß{z1Ø ù Î�Í�Ë�z(Ï�ß,y{x�õ�Î�y�|}x�y9Ì�� ù 4�å�y�ÍÆ|�Î	Ë�Í~z(Ï¯|a� Î5Ìkõ(z1y�Í~Ë ù ×ox�ß ÷ z(×oÞ�Ì~x�Ë�ß�x�Ë�|a� Î5Ìkõ(z1y�Í~Ë ù ×ox�ß,|}x°y�x��÷)ù x�y ÷)ù x°Ì�z ÷ Î�Ì�x­z(ØTâ�Û�z(Ì�Ø�Ë�Í~z1Ï�Ï�Î�Í~y{x�ß�öw Î�Ï�ß&Ì~x ÷)ù Î�Þ�Í~Ë{y{x0$�Ø�Í#ß{Ø�Í�Ë�ÙKÏ�z1Ø�ß�Þ�y{z(ÞKz1ß{z(Ï�ß&Ø�Ï�x�y{x ÷)ù x�y ÷�ù x�Ë)Î5åKz(Ø�x�ÞKz1Ø�y�Ì~x�Þ�y{z��å�ÌX'�×ox&|}x&ÌÆÎ�|}â�Ë{x�y{× Í�Ï�Î	Ë�Í~z(ÏT|}Ø�õ�Î{õ(Ï�Î5Ï�Ë�|�Î�Ï�ß�Ì�x�ß�x�Ï ÷)ù '�y�x�ß ÷ z(×�å�Í~Ï�Î	Ë�z1Í~y�x�ß!ÿ PDG ��ö
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Êix�ß9Ë�y�Î�Û(Î�Ø�ÜMÞ�y�â�ß�x�Ï�Ë�â�ß,|�Î�Ï�ß ÷ x�Ë�Ë�x­|}x�Ø�Ü�Í('�× x­Þ�Î�y�Ë{Í�x°z(Ï�Ë�ñ Î5Í�Ë,Ì��Úz(åLò�x�Ë�|}x°Þ�Ø�å�Ì�Í ÷ Î	Ë�Í~z(Ï�ß|�Î�Ï�ß,Ì~x�ß�y{x�Û¦Ø�x�ß�¬
� Á Ï�Ë{x�y{Ï�Î	Ë�Í~z1Ï�Î5Ì�ó5z(Ø�y{Ï�Î�Ìiz,ñ Á Ï�Ë�x�y{Ï�x�Ë�Î�Ï�|¯:�Ï�Ë�x�y{Þ�y{Í~ß{x�ô;Î5Ï�Î{õ(x�×ox�Ï�Ë�ÙÁ ó Á :Uô ÷ ø+z(ØLõ ù Î ÷ Íix�Ë w y{ÍÆÎ5ß­Ù �5³1³1� åoû�ö
x�Ë�Ì�x�ß ÷ z(ÏLñ�â�y�x�Ï ÷ x�ß�¬
�Uö�ý
ôëþ'ö�ý�� ³�7 ÷ û�÷tø+z(ØLõ ù Î ÷ Í�¨�¤
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Æ±r�t u�� �*��Ê"v!Ë!�p����Ê �
w Î�Ï�ß ÷ x ÷)ù Î�Þ�Í�Ë�y{x1Ù�Ï}z1Ø�ß�Þ�y{z(ÞKz1ß{z(Ï�ßóØ�Ï�x©×oâ�Ë)Î ù x�Ø�y{Í~ß{Ë{Í($�Ø�xM|}x©y�x ÷)ù x�y ÷)ù x©Ë)Î5åKz(Ø�xÿ RT �<ÞKz(Ø�y�Ì~x�Þ}y{z(å�Ì('�× x&|�x�ÌÆÎ |}â�Ë{x�y{× Í�Ï�Î	Ë�Í~z(Ï±|}Ø5õ�Î{õ(Ï�Î5Ï�Ë=ÿ PDG �<|�Î�Ï�ß�Ì�x�ß+x�Ï ÷)ù '�y�x�ß÷ z(×�å�Í~Ï�Î�Ë{z1Í~y{x�ß�ö+Êix¯Þ�y{z(å�Ì('�× x PDG x�ß�Ë©Ø�ÏBÞ�y�z1å�ÌX'�×ox ÷ z(×oÞ�Ì~x�Ü}x;x�Ësâ©$�Ø�Í�Û1Î�Ì~x�Ï�ËTÎ�ØÞ�y{z(å�ÌX'�×ox;|a�Úx�×�å�Î�Ì�ÌÆÎ{õ1x;|a��x�Ï�ß{x�×�å�Ì~x^$�Ø�Í,x�ß�Ë ª � ��ý+z1×oÞ�Ì~x�Ë�÷tü9z(Ë ù ¥1z(ÞLñ ¨�¤3ù/çkú�Ù,§�¨(¨1¾{û öw x�ß°x�Ü�ÞKâ�y{Í~×ox�Ï�Ë)Î�Ë{Í�z(Ï�ß°Ï¦Ø}×oâ�y{Í($�Ø�x�ß&ß{z1Ï�Ë&y�â�Î5Ì~Í~ß�â�x�ß°ß{Ø�y°|}x�ß&åKx�Ï ÷�ù ×sÎ5y�¥¦ß°|}x |}Í~Û1x�y{ß{x�ßË
Î�Í�Ì~Ì~x�ß�|�Î�Ï�ß,Ì~x°å�Ø}Ë�|}x&Ë{x�ß{Ë{x�y�x�Ë�|}x°Þ�y{z(Ø}Û�x�y�Ì���x�� ÷ Î ÷ Í�Ë�â­|}x°Ï�z(Ë{y{x�Î�Þ�Þ�y{z ÷)ù x1ö

Æ±r�� ² ���+��� � �*ÉO����Ê � v � � ÊO���*� É��!����Ê-��� �
Ê�Î¯×oâ�Ë ù z¦|}xM|}x±ÌÆÎ;y{x ÷)ù x�y ÷�ù x©Ë
Î�åKz1Ø�xTÎ¯y{x�×oÞKz(y�Ë{â±Ø�Ï\Í~×o×ox�Ï�ß{x±ß{Ø ÷�÷ '�ßo|�Î�Ï�ßóÌÖÎy{â�ß{z(Ì�Ø}Ë{Í~z1Ï |}x Ï�z(×�å�y�x�Ø�Ü¯Þ�y{z(å�ÌX'�×ox�ß&|a��z1Þ}Ë{Í�×oÍ~ß)Î	Ë�Í~z1Ï ÷ z1× å�Í�Ï�Î	Ë�z(Í~y{x�ß�ö&)�Ø;ß{z(ÏWß{Ø ÷�÷ '�ß�ÙÏ�z1Ø}ß;Î�Ì~Ì�z(Ï�ß3Ì��ÚØ�Ë�Í~Ì�Í~ß{x�yTÞKz1Ø�y±Ë�y�Î5Í�Ë�x�yTÌ~x Þ�y{z(å�ÌX'�×ox |a�Úx�Ï ÷)ù '�y{x ÷ z1× å�Í�Ï�Î	Ë�z(Í~y{x�ßL$�Ø�Í&Ø�ÏÞ�y{z(å�ÌX'�×ox­|}Í~� ÷ Í~Ì�x(ö

�Aa��Wadc ¹�wAq�h+orqso9tvupn�w�f �vq j;f�þ��Afij;þ��Af�orq��_u�{ÿqp{ÿñ^j9uÅ�J�v·��ýf¹¸�o9{W¼
wTtvk

� z1Ø�y©ÞKz1Ø}Û1z1Í~yTÎ5Þ�Þ�Ì~Í($�Ø�x�y±ÌÖÎ y{x ÷)ù x�y ÷)ù x;Ë
Î�åKz1Ø�x1Ù�z(Ï |}z(Í�ËMÞ�Î5ß{ß{x�y±Þ�Î�y±Ì~x�ßMâ�Ë)Î5ÞKx�ßß{Ø�Í~Û(Î�Ï�Ë�x�ß­¬
§1ö�ý+y{â�x�y,Î5Ì~â�Î	Ë�z(Í�y�x�×ox�Ï�Ë,Ø�Ï�x°ß{z1Ì~Ø}Ë�Í~z(Ï3Í~Ï�Í�Ë�ÍÆÎ5Ì~x1ö
� ö
ö�Û1z1Í~y�Ø�Ï©z(ÞKâ�y)Î	Ë�x�Ø}y9|}x�×oz1Ø}Û1x�×ox�Ï�Ë�ÞKx�y�×ox�Ë{Ë)Î5Ï�Ë�|}x�õ1â�Ï}â�y{x�y�|}x�ß�ß{z1Ì~Ø}Ë�Í~z(Ï�ß�Û�z(Í��ß{Í~Ï�x�ß�ö

=(²



=56 ´�µK¶�·�¸�¹�º
»�º
² ö�A�â�Ï�â�y{x�y�Ø�Ï3x�Ï�ß{x�× å�Ì�x�|�x­ß{z1Ì~Ø}Ë{Í�z(Ï�ß,Û1z1Í~ß{Í~Ï�x�ß�x�ÏTØ}Ë�Í~Ì�Í~ß)Î5Ï�Ë�Ì��Úz(ÞKâ�y)Î	Ë�x�Ø�y�|�x­×oz(Ø��Û1x�×ox�Ï�Ë�ö
6 ö�þ�â�Ì�x ÷ Ë�Í~z1Ï�Ï�x�y,ÌÖÎ�×ox�Í~Ì�Ì~x�Ø�y�x­ß{z1Ì~Ø}Ë{Í�z(Ï3Ï�z(ÏMË
Î�åKz1Ø�x1ö� ö
ö/Û�z(Í�y+Ø�Ï�x�Ì~Í�ß�Ë�x�Ë)Î5åKz(Ø�x�ÞKz1Ø�y+ß)Î5Ø}Û1xnõ�Î�y�|}x�y�Ì�x�ß�ß{z(Ì�Ø}Ë{Í�z(Ï�ß�Þ�Î�y ÷ z1Ø�y�Ø�x�ß�x�Ë ÷ x�ÞKz(Ø�yâ�Û�Í~Ë{x�y�Ì~x�ß,z(Þ}Ë�Í~×sÎ�Ì�z ÷ Î5Ø¦Üaö= ö w â���Ï�Í~y�Ø�Ï ÷ y{Í�Ë]'�y{x­|a� Î�y{y{½�Ë�ö

� w ô w ¿ w ¿ Ä Õ � Ã�Ô¦î�Õ Ó Å ì Å	ÄÖÂ Ó R�ÕWÀ ì\á Â�À èiÅ	ÄÖÂ Ó
V,Ï�x�ß{z(Ì�Ø}Ë{Í�z(Ï�x�ß�Ë#Ø�Ï�x ÷ z(Ì�Ì~x ÷ Ë{Í�z(Ïó|a�Úz/Zfy�x�ß#ß)Î	Ë�Í~ßjñ Î5Í~ß)Î5Ï�Ë�Ì~x�ß ÷ z1Ï�Ë�y)Î�Í~Ï�Ë�x�ß�|}Ø Þ�y{z(å�ÌX'�×oxx�Ë�Ì~x ÷ Î�ß�â ÷)ù â�Î5Ï�Ë�z(Þ}Ë�Í~×oÍ~ß)Î5Ï�Ë�ÌÆÎmñ�z(Ï ÷ Ë�Í~z(Ï;z1åoò�x ÷ Ë{Ísñ�öCª�z1Ø�ß�Ø}Ë�Í~Ì�Í~ß{z(Ï�ß�Ø�Ï3Û�x ÷ Ë�x�Ø�y A |}xË
Î�Í~Ì�Ì~x±Û(Î�y{ÍÆÎ5å�Ì~x�ÿþÏ�xM|}â�Þ�Î�ß{ß
Î�Ï�Ë Þ�Î�ß Ì~x±Ï�z(×�å�y{x±|a�Úz/Zfy�x�ß
��ÞKz1Ø�y�y{x�Þ�y�â�ß{x�Ï�Ë�x�y�Ø�Ï�x±Ë{x�Ì~Ì�xß{z1Ì~Ø}Ë{Í�z(ÏiÙ�z1« ÷)ù Îè$�Ø�x ÷ z(×oÞKz(ß
Î�Ï�Ë{x Ai y{x©��z(Í�Ë,Ì�x°Ï¦Ø�×oâ�y{zo|}x°Ì���zèZ�y�x!õ�Î�õ(Ï�Î�Ï�Ë�x1öÊ�Îªß{z(Ì~Ø}Ë�Í~z1Ï Í�Ï�Í�Ë�ÍÆÎ�Ì�x |}x ÌÖÎªy�x ÷)ù x�y ÷)ù x Ì~z ÷ Î5Ì~x.$�Ø�x Ï�z(Ø�ßTÞ�y{z(ÞKz(ß�z(Ï�ßTx�ß�Ë<õ1â�Ï�â�y{â�xÎ�Ì�â�Î	Ë�z(Í~y{x�×ox�Ï�Ë,ß�Ø}Í~Û(Î�Ï�Ë,Ì�x ÷ z¦|�Î�õ(x RK $�Ø�Íxñ�z(Ï ÷ Ë�Í~z(Ï�Ï�x ÷ z(×o×ox°ß{Ø�Í�Ë�¬Ï�z1Ø�ß�õ(â�Ï�â�y{z(Ï�ß�Ø�Ï�x"ß{Ø�Í�Ë�x r |}x n Ï}z1×�å}y{x�ß�y�â�x�Ì~ß�Î5Ì~â�Î	Ë�z(Í�y�x�ß z(« n x�ß�Ë Ì~x"Ï�z(×�å�y�x|a�Úz/Z�y{x�ß�ß{z1Ø�×oÍ~ß{x�ß�ö � z(Ø�y ÷)ù Î/$�Ø�x"zèZ�y{x Bj

Ø�Ï�x"Û(Î�Ì�x�Ø}y�|}x ÷ Ì~xnñ rj Ì~Ø�Í�x�ß�ËóÎ5ß{ß{z ÷ Í�â�xsx�Ë$�Ø�Í ÷ z(Ï�ß{Ë{Í�Ë�Ø�x­ß{z(ÏTz1y{|}y{x­|}x°ß{â�Ì~x ÷ Ë{Í�z(Ïiö�Ê�Î�Þ�y{x�×oÍ('�y{x°zèZ�y{x­� ÷)ù z(Í~ß{Í�y�x�Ë��óÍ~Ï ÷ Ì~Ø�y{x�|�Î5Ï�ßÌ�� Î�Ì�Ì~z ÷ Î�Ë{Í�z(Ï x�ß�Ë ÷ x�Ì~Ì~x Î�4¦Î5Ï�Ë�ÌÆÎ"Þ�Ì�Ø�ß�õ1y�Î5Ï�|}x�Û1Î�Ì~x�Ø�y�|}x ÷ Ì~xnñ�öf:?Ï�ß{Ø�Í�Ë�x(Ù�Ì���zèZ�y{xóÎ�4¦Î5Ï�Ë�ÌÖÎ|}x�Ø�Ü�Í('�× x©Þ�Ì~Ø�ß�õ(y)Î�Ï�|}x ÷ Ì~xnñ�x�ß�ËóÎ ÷�÷ x�Þ}Ë�â�x©|�Î5Ï�ß ÌÖÎ ÷ z1Ì~Ì~x ÷ Ë�Í~z(Ïªß�Í�ß{z1Ï\Î ÷�÷ x�Þ}Ë)Î�Ë{Í�z(ÏªÏ�x÷ y{â�x±Î5Ø ÷ Ø�Ï ÷ z1Ï}Ý�Í~Ë Î�Û�x ÷ Ì�x�ß�z/Z�y{x�ß�|}â�ò��3ß{â�Ì~x ÷ Ë{Í�z(Ï�Ï�â�x�ßó|�Î�Ï�ß ÌÖÎ ÷ z(Ì�Ì~x ÷ Ë{Í�z(Ï ÷ z(Ø�y)Î�Ï�Ë{x1ÙÎ�Ø}Ë�y{x�×ox�Ï�Ë"x�Ì~Ì�x3x�ß�Ësy{x�ò�x�Ë�â�x(ö+:�Ë©Î5Í~Ï�ß{Í�|}x3ß{Ø�Í�Ë�x1Ùxò�Ø�ßH$�Øi� � ÷ x¾$�Ø�x3Ì~x�ß n zèZ�y{x�ßsß{z(Í�x�Ï�Ëx�Ü�Î�×oÍ~Ï�â�x�ß�ö*ª,z1Ø�ß­z1å}Ë{x�Ï�z(Ï�ß Ø}Ï ß{z(Ø�ß�� x�Ï�ß{x�× å�Ì~xs|a�Úz/Z�y{x�ßz$�Ø�Í<ÞKx�Ø}Ë ½�Ë�y{xoØ�Ï�x"ß{z(Ì~Ø}Ë�Í~z1ÏÎ�Ø PDG ö
äÅûR¨�ü�ñCçX¨�ô
ý�z(Ï�ß{ÍÆ|}â�y�z1Ï}ß,Ø�ÏMx�Ï�ß{x�× å�Ì�x°|}xO$�Ø�Î	Ë�y{x&z(åLò�x�Ë�ß°§1Ù � Ù ² Ù 6 ��Û�x�Ï�|}y�x­Î5Ø�Ü±x�Ï ÷)ù '�y{x�ß�x�ËË�y�z1Í~ß�z/Zfy�x�ß B1

Ù B2
Ù B3

ß{z(Ø�×oÍ~ß�x�ß�Þ�Î5y9Ë{y{z(Í�ß�ß{z(Ø�×oÍ~ß{ß�Í~z(Ï�Ï�Î5Í~y�x�ß�ö(ý ù Îè$�Ø�x°zèZ�y{x�ÿ Bi
Ù pi �Í~Ï�|}Í($�Ø�x­Ì~x°Þ�y{Í�Ü pi $�Ø�x°Ì~x°ß{z1Ø�×oÍ~ß{ß{Í�z(Ï�Ï�Î�Í~y{x­x�ß�Ë�|�Í�ß{ÞKz(ß�â��óÞ�Î�41x�y�ÞKz1Ø}y,ß{z(ÏTzèZ�y�x Bi
ö

þ¦z1Í~x�Ï�Ë,Ì~x�ß,z/Z�y{x�ß,|a� Î ÷)ù Î	Ë,Þ�y�z1ÞKz(ß{â�x�ß,ß{Ø�Í�Û1Î�Ï�Ë�x�ß�¬
§1ö�8AZ�y�xo§o¬ B1

ÿ8ÿ�§1Ù � ��Ù �(³(³ ö �1� ��ö
� ö�8AZ�y�x � ¬ B2

ÿ8ÿ�§1Ù � Ù ² ��Ù =�7 ¾��
ö
² ö�8AZ�y�x ² ¬ B3

ÿ8ÿ ² Ù 6 ��Ù �(³(³ ö~§ ³ ��ö
� z(Ø�y�Þ�y�z�|}Ø�Í~y{x�Ø}Ï�x�ß{z1Ì~Ø}Ë�Í~z(Ï y�â�Î5Ì~Í~ß)Î5å�Ì~x+ÞKz(Ø�y ÷ x�Ë�x�Ü}x�×oÞ�Ì~x1Ù�Ï}z1Ø�ß�ß{Ø�Í�Û�z(Ï�ß�Ì�x�ß�â�Ë)Î5ÞKx�ßß{Ø�Í�Û1Î�Ï�Ë�x�ß�¬
§1ö � y{z¦|}Ø�Í~y{x�|a� Î�åKz1y{| Ë�y{z(Í~ß�Ï�z1× å�y{x�ß�y�â�x�Ì~ß�Î�Ì~â�Î�Ë{z1Í~y{x�ß�Ù�Þ�Î�y�x
Ü}x�×oÞ�Ì~x1Ù r ä ³ ö =�� Ù ³ ö 7�³ Ù³ ö ¾ ³ ö
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� ö�Ê�ÎoÞ�y{x�× Í('�y�x z/Zfy�xó�sÎ ÷�÷ x�Þ}Ë�x�y�x�ß�Ë�Ì���zèZ�y{x B3

Î�4¦Î�Ï�Ë�ÌÆÎoÞ�Ì�Ø�ß�õ(y)Î�Ï�|}x ÷ Ì~xnñ�ÿ ³ öÚ¾ ³ ��öÊ<� Î5Ì~Ì~z ÷ Î	Ë�Í~z1Ï ÷ z(Ø�y)Î�Ï�Ë{x­y�x©��z(Í~Ë,Ì��Úz/Z�y{x B3
Ù A ä ÿ B3

�
ö² ö � Ø�Í�ß?Ì���zèZ�y{x�Î�4¦Î5Ï�Ë?ÌÆÎ�|}x�Ø�Ü}ÍX'�×ox9Þ�Ì~Ø�ßVõ(y)Î�Ï�|}x ÷ Ì~xnñ�Ù B2
x�ß�Ë���â ÷ Î�y�Ë�x�y�Þ�Î�y ÷ xW$�Øi��x�Ì�Ì~xx�ß�Ë,x�Ï ÷ z(Ï}Ý�Í�Ë�Î�Û�x ÷ Ì���zèZ�y{x B3

Î ÷ Ë{Ø�x�Ì~Ì�x�× x�Ï�Ë�|�Î�Ï�ß A ö�:?Ì~Ì�x�ß�Þ�Î5y�Ë)Î�õ(x�Ï�Ë,Ì�x°×o½�×oxz(åLò�x�Ë 3 ö6 ö,:�Ï�ß�Ø}Í~Ë{x1Ù�Ì��Úz/Z�y{x B1
ÞKx�Ø}Ë�½�Ë�y�xMÎ{ò�z1Ø}Ë{â�xM�3Ì�� Î�Ì�Ì~z ÷ Î�Ë{Í�z(Ï A Þ�Î�y ÷ x�$�Øi�ÚÍ~Ì+Ïi��4 Î�Ø�y)ÎÎ�Ø ÷ Ø�Ï ÷ z1Ï}Ý�Í�Ë�Î�Û�x ÷ Ì~x�ß�zèZ�y{x�ß,|�Î�Ï�ß A ö A ä ÿ B3

Ù B1
��ö

ª,z(Ø�ß�z(å}Ë�x�Ï�z(Ï�ß�Ì�� Î�Ì~Ì�z ÷ Î�Ë{Í~z1Ï A ä ÿ B3
Ù B1

�_$�Ø�Í+ÞKx�Ø}Ë�½�Ë�y�x©Ø�Ï�xsß{z1Ì~Ø}Ë�Í~z(Ï Î5Ø Þ�y{z��å�ÌX'�×ox­|}Ø PDG ö�Êix&Þ�y{Í�Ü�õ1Ì~z(å�Î5Ìix�ß{Ë9Ë{z1Ø}Ë�ß{Í�×oÞ}Ì�x�× x�Ï�Ë,ÌÆÎ�ß�z(×o×ox°|}x�ß�Þ�y{Í�ÜT|}x�ß,z/Z�y{x�ßõ�Î{õ(Ï�Î5Ï�Ë�x�ß�¬ �(³(³ ö�§ ³ 
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Î�Í~Ï Ï�z(×�å�y�xM|a��Í~Ë{â�y)Î	Ë�Í~z1Ï}ßË
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�
iter Ì �}Ü}â�|a��Ø�Ï�x+×sÎ�Ï�ÍX'�y{x+x�×oÞ�Í~y{Í($�Ø�x(ö�)�Øz$�Ø}x�ÌÆÎ�×oâ�Ë ù z�|}x�|}x+y�x ÷)ù x�y ÷)ù x�Ë
Î�åKz(Ø�x|}â�×sÎ�y{y�xo|a��Ø�Ï�x ß�z(Ì~Ø}Ë�Í~z1Ï Î5Ì~â�Î	Ë�z(Í�y�x1ÙaÌÖÎ©y{x ÷�ù x�y ÷�ù xoÞKx�Ø�Ë­½�Ë�y{xóy{x ÷ z(×o×ox�Ï ÷ â�x1Ù/Î�Û1Î�Ï�Ë­|}x$�Ø�Í�Ë{Ë{x�y�Ù}ÞKz1Ø�y�Ø�Ï ÷ x�y�Ë
Î�Í�ÏTÏ�z(×�å�y�x­|a�Úx�Ü�â ÷ Ø}Ë�Í~z(Ï Ë
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V,Ï�x�ß{z1Ì~Ø}Ë�Í~z(Ï©x�ß�Ë ÷ Î�y)Î ÷ Ë{â�y{Í~ß�â�x�Þ�Î�y+Ø�Ï�x[Å�z(Ï ÷ Ë{Í�z(Ï©z(åpÃ�x ÷ Ë�Í�ÅaÞKx�y{×ox�Ë�Ë
Î�Ï�Ë�|}x�× x�ß{Ø�y{x�yß)Î¯$�Ø�Î5Ì~Í�Ë�â1ö�Ê�Î¯$�Ø�Î�Ì~Í~Ë{â�|a�ÚØ�Ï}x­ß{z(Ì�Ø}Ë{Í~z1ÏTx�ß{Ë,|}z1Ï�Ï}â�x­Þ�Î�y�ÌÖÎ�ß�z(×o×ox°|}x�ß,Þ�y�Í�ÜT|}x�ß,z/Zfy�x�ßÂ�ÎÐÂ(Ï�Î�Ï�Ë�x�ß�ö

L∑

i=0

Price(Bi) oŭ L est la taille de l
′allocation gagnante.
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A∗∗ ä φ Ö F ∗∗ ä ³ Ö iter ä ³ Öæ Ñ�ç Âfè/Ã Ë Í ä §�� max �
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A Ì ÖÐ{í�Ñ�á Ä Ë
iter � iter � best � Ü ³ Ì ì ÀÖÂKÃ	î â�Ë)Î5ÞKx­|}x­|}Í~Û1x�y{ß{Í�� ÷ Î	Ë�Í~z1ÏÕÖÐ�ú�Ñ�� Ä Ó�á ÄÐ{ý�Ñ�á Ä
F � F ∗

ì ÀÖÂKÃ	î
A∗ ä A Ö F∗ ä F Ö iter � best ä iter ÖÐ{ÿ�Ñ�� Ä Ó�á ÄàH�	Ñ��iì ÄÆÅà�Ð�Ñ�á Ä

F ∗ � F ∗∗
ì ÀÖÂKÃ	î

A∗∗ ä A∗ Ö F ∗∗ ä F ∗ Ö � Ä Ó�á Äà�à�Ñ��iì ÄÆÅà
ã�Ñ Ô9x�Ë�z(Ø�y{Ï�x�y9ÌÖÎ�×ox�Í~Ì�Ì~x�Ø�y{x°ß{z1Ì~Ø}Ë�Í~z(Ï A∗∗ Î�Û1x ÷ Ì�x°y�x�Û�x�Ï�Ø�x F ∗∗
Æ±r�q � �+�	ËM����ÉO��� ��� ���W����� � � �*ÉzË��
w Î�Ï�ß<Ì�x�å�Ø}Ë�|}x�Û1Î�Ì~ÍÆ|}x�y?Ï�z(Ë{y{x�Î�Þ�Þ�y{z ÷)ù x1Ù1|}x�ß?Ë�x�ß�Ë�ß?z(Ï�Ë�â�Ë�â�x�Z�x ÷ Ë{Ø�â�ß<ß{Ø�y�|�ÍXZ�â�y{x�Ï�Ë�ßÞ�y{z(å�ÌX'�×ox�ß©|}x;|}Í�Û�x�y{ß{x�ß"Ë
Î�Í~Ì�Ì~x�ß�ö�ª,z(ß±Î�Ì�Â1z(y{Í�Ë ù ×ox�ß©z(Ï�Ësâ�Ë{â¯Í~×oÞ�Ì~â�×ox�Ï�Ë{â�ßsx�Ï C ß�z(Ø�ß
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ÊiÍ~Ï¦Ø�ÜMx�Ë,ß{z(Ø�ß,ÌÆÎó×"Î ÷)ù Í~Ï�x � x�Ï�Ë�Í~Ø�×ó� Á ) � ö ¾ × , × Ùa§ × Ùø|}x³Ô�Ý�Þ öw Î�Ï�ß&Ì~x�å�Ø}Ë°|}x Ë�x�ß�Ë�x�y�x�Ë°|}x�Þ�y�z1Ø}Û1x�y�Ì��Úx�� ÷ Î ÷ Í~Ë{âo|�x�Ï�z(Ë{y{x Î5Þ�Þ}y{z ÷�ù x1Ù�Ø�Ï�xóâ�Ë{Ø�|}x÷ z(×oÞ�Î�y)Î	Ë�Í�Û�x9Î�Û�x ÷ $�Ø�x�Ì%$�Ø�x�ß<Î�ÌKÂ(z(y{Í�Ë ù ×ox�ß�|}x�Ì��Úâ�Ë)Î�Ë?|�x�Ì�� Î�y�Ë ÷ z(Ï ÷ x�y{Ï�Î5Ï�Ë PDG �,ß
Î�Û�z(Í~y
Casanova x�Ë SAGII x�ß�Ë�â�Ë
Î�å�Ì~Í�x�|�Î�Ï�ß ÷ x�Ë�x&Ë ù '�ß{x1ö
�Aab`+avc ß.f	nTþ;�T�ýqÅjl«+l

Ô�â ÷ x�×o×ox�Ï�ËoÊ�Î5Ø x�Ë × z ù z1Ï�Ë�Å�z(Ø�y{Ï�Í�|}xMÏ�z(Ø}Û�x�Ì~Ì~x�ß"|}z1Ï}Ï�â�x�ß"|}xT|}Í~Û1x�y{ß{x�ß Ë)Î5Í~Ì~Ì�x�ßÎ?à¦Î�Ï�ËáÃ�Ø�ß]$�Øi� �Y§>â ³1³ z1ålÃ�x�Ë{ß©x�ËW§>â ³1³ z/Zfy�x�ß¡ãÚÊ�Î�ØBx�Ë × z ù Ù �5³(³���ä ö:Ç�x�ß©åKx�Ï ÷)ù ×sÎ�y{¥¦ßË�Í~x�Ï�Ï�x�Ï�Ë ÷ z(×oÞ}Ë�x |}x Þ�Ì~Ø�ß{Í~x�Ø�y{ßåÅþÎ ÷ Ë�x�Ø�y�ßMË�x�Ì~ß ¬�Ì�x¡ÅþÎ ÷ Ë�x�Ø�yT|}x�ßTÞ�y{Í�ÜaÙ�Ì�x¡ÅþÎ ÷ Ë�x�Ø�yT|}xÞ�y{â�Å�â�y{x�Ï ÷ x9|}x�ß#x�Ï ÷)ù â�y{Í~ß�ß{x�Ø�y�ß�x�Ë�Ì~x�ßoÅþÎ ÷ Ë�x�Ø�y�ß?|}x�|}Í~ß�Ë�y{Í~å�Ø}Ë�Í~z(Ï |}x�ß#z(åpÃ�x�Ë{ß�ß{Ø�y�Ì�x�ß#zèZ�y{x�ß�öw Î�Ï�ß�Ï�z(ß�x�Ü�ÞKâ�y{Í~×ox�Ï�Ë)Î�Ë{Í�z(Ï�ß�Ù�Ï�z1Ø�ß+Ø}Ë�Í~Ì~Í�ß{z(Ï�ß�Ì~x�ß�|}z1Ï�Ï}â�x�ß�Þ�y{â��5Â(â�Ï�â�y�â�x�ß�|�Î�Ï�ß�ãÚÊ�Î�Øx�Ë × z ù Ù �5³1³\��ä ÞKz(Ø�y,Ì�x�ßH$�Ø�x�Ì�Ì~x�ß�Ì~x¾Ç � Ê Ä �øÏi� Î�y{y�Í~Û1x­Þ�Î�ß��	æ�Ë�y�z1Ø}Û1x�y,ÌÆÎóß{z1Ì~Ø}Ë�Í~z(Ï¯z(Þ}Ë�Í��×sÎ�Ì�x9x�Ï Ø�ÏóË�x�×oÞ�ß?y)Î�Í�ß{z(Ï�Ï�Î5å}Ì�x³ã × Ø�z ¨�¤Wçèç�è�Ù �(³(³	ÑZä öYÇ+x�Ë{Ë{x�å�Î�Ë�Ë�x�y{Í~x�|}x�Ë�x�ß�Ë ÷ z(Ï�Ë{x�Ï�Î5Ï�Ëâ ³1³ Í�Ï�ß�Ë
Î�Ï ÷ x�ß"x�ß�Ë©|}Í~ß{ÞKz1Ï�Í~å�Ì~x¯ß{Ø�y"ÌÆÎ Þ�ÎZÂ(xåé x�å |}z(Ï�ËsÌ�� V�Ô�Ê x�ß�Ë¯¬å,[ê�ê � ¬ � Ì~z	Â(Í~ß��Ë�Í ÷ ß�öÚØ�ß�Ë�ö ù ¥ � × ù Ølà�Í � Í~Ï�ß�Ë
Î�Ï ÷ x1ö × Í�Þiö�Ç+x�ß�Í~Ï�ß�Ë
Î�Ï ÷ x�ß�ÞKx�Ø}Û�x�Ï�Ë�½�Ë�y{x�|}Í�Û�Í~ß{â�x�ß�x�ÏÀâ�Â1y�z1Ø�ÞKx�ß|}x±Þ�y�z1å�ÌX'�×ox�ßóz1« ÷)ù Î/$�Ø�xëÂ(y{z(Ø�ÞKx ÷ z1Ï�Ë�Í~x�Ï�ËT§ ³(³ Í~Ï�ß�Ë
Î�Ï ÷ x�ß�Ù�x�Ë z(« m x�ß{ËóÌ~x±Ï�z(×�å�y�x|a�Úz(ålÃ�x�Ë�ß�x�Ë n x�ß�Ë,Ì~x­Ï�z(×�å�y�x­|a��zèZ�y{x�ß�ö�Êix�ß ÷ Í~Ï�$�Â1y�z1Ø�ÞKx�ß,ß{z1Ï�Ë�|}z1Ï}Ï�â�ß ÷ z(×o×ox&ß�Ø�Í�Ë�¬
® Ô Ä Êf�
§ ³(³1³ �<â ³(³ ¬ ÷ z(Ï�Ë{x�Ï�Î5Ï�Ëª§ ³1³ Í~Ï�ß{Ë)Î5Ï ÷ x�ß Î�Ì~ÌÖÎ�Ï�Ë;|}x Í~Ïi§ ³ §ª�\Í�Ï �5³1³ Ù,x�Ë;z(«
m ä â ³1³ x�Ë n ä § ³1³(³ ö® Ô Ä Êf�
§ ³(³1³ �)§ ³(³(³ ¬ ÷ z1Ï�Ë{x�Ï�Î�Ï�ËW§ ³(³ Í�Ï}ß{Ë)Î5Ï ÷ x�ßMÎ5Ì~ÌÆÎ5Ï�ËM|}x¯Í~Ï �(³ §W� Í�Ï ²1³(³ Ù�x�Ë©z(«
m ä § ³1³(³ x�Ë n ä § ³(³1³ ö® Ô Ä Êf�=â ³(³ �)§ ³1³(³ ¬ ÷ z(Ï�Ë{x�Ï�Î5Ï�Ëª§ ³1³ Í~Ï�ß{Ë)Î5Ï ÷ x�ß Î�Ì~ÌÖÎ�Ï�Ë;|}x Í~Ï Ü ³ §ª�\Í�Ï�â ³1³ Ù,x�Ë;z(«
m ä § ³1³(³ x�Ë n ä â ³(³ ö

® Ô Ä Êf�
§Câ ³1³ �)§ ³(³(³ ¬ ÷ z1Ï�Ë{x�Ï�Î�Ï�ËW§ ³(³ Í�Ï}ß{Ë)Î5Ï ÷ x�ßMÎ5Ì~ÌÆÎ5Ï�ËM|}x¯Í~Ï�â ³ §W� Í�Ï Ñ1³(³ Ù�x�Ë©z(«
m ä § ³1³(³ x�Ë n ä §Câ ³1³ ö® Ô Ä Êf�
§Câ ³1³ �)§>â ³(³ ¬ ÷ z1Ï�Ë{x�Ï�Î�Ï�ËW§ ³(³ Í�Ï}ß{Ë)Î5Ï ÷ x�ßMÎ5Ì~ÌÆÎ5Ï�ËM|}x¯Í~Ï Ñ1³ §W� Í�Ï Ò5³(³ Ù�x�Ë©z(«
m ä §Câ ³(³ x�Ë n ä §Câ ³1³ öÊ/xÕÅ�z(y{×"Î�Ë,|}ØM� ÷)ù Í~x�y,|a�Úx�Ï�Ë�y�â�x°x�ß�Ë�¬� m n� n Ì�Í�Â(Ï�x�ß�ö�Êix°Þ}y{x�×oÍ~x�y9Ï�z1× å�y{x­|}x ÷�ù Îè$�Ø�x­Ì~Í�Â1Ï�x i x�ß�Ë�Ì~x­Þ�y�Í�ÜM|}x°Ì��Úz/Zfy�x i Ù�ß{Ø�Í�Û�Íi|a�ÚØ�Ï÷ x�y�Ë
Î�Í�ÏTÏ�z(×�å�y{x­|�x°Ï�z1× å�y{x�ß�x�Ï�Ë{Í�x�y{ß�Ù�$�Ø�Íaß�z(Ï�Ë�Ì�x�ß,z(åpÃ�x�Ë�ß ÷ z1Ø}Û1x�y�Ë{ß,Þ�Î�y�Ì��Úz/Z�y{x i ö

�Aab`+ab� ì^qp�vf�{Aj;l�wAf�l hTq�j9q��ý·Corj9f	l
Ý�Û1Î�Ï�Ë |}x±ß{x±ÌÖÎ�Ï ÷ x�y |�Î�Ï�ßóÌ��Úâ�Ë{Ø�|}x ÷ z1×oÞ�Î�y)Î	Ë�Í�Û�x±x�Ï�Ë�y{x©Ì�x�ß |}Í7Z�â�y{x�Ï�Ë{x�ß"Î�Þ�Þ�y�z ÷)ù x�ßÞ�y{â�ß�x�Ï�Ë�â�x�ß�Ù}Ì~x°y�â?Â1ÌÆÎZÂ1x°|}x ÷ x�y�Ë
Î�Í�Ï}ß�Þ�Î5y�Î5×¯'�Ë�y{x�ß�ß���Í�× Þ�z(ß{x1ö�Ç�x�Ø�Ü¦� ÷ Íaß{z1Ï�Ë9�}Ü}â�ß9ß�Ø�Í�Û(Î5Ï�ËÌ~x�ß,â�Ë{Ø�|}x�ß�x�Ü}ÞKâ�y{Í~×ox�Ï�Ë
Î�Ì�x�ß�ö
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�(�o� ø Ü ö~§ ® Ô9â�ß{Ø�Ì�Ë
Î	Ë�ß9Ë�y�z1Ø}Û1â�ß�Þ�Î5y¤ê[È©ÞKz(Ø�y,|}Í7Zfâ�y�x�Ï�Ë,Þ�Î�y)Î�×Õ'�Ë�y�x�ß�ö

ê/x�ß�Ë # maxs max TS timeß{x�Ë ins
�
trials

�
iter

Ô Ä Êa�<â ³(³ �)§ ³1³(³ § ³(³ § â ³ â � § �5³ Ù �/Ñ ³ Ù�§ ²Ô Ä Êa�<â ³(³ �)§ ³1³(³ § ³(³ § ³1³ § ³(³ Ñ\� Ü	Ü Ñ Ù ³1² � §1Ù �/ÑÔ Ä Êa�<â ³(³ �)§ ³1³(³ § ³(³ x À&À x À&À � x ô�É��   « � «�¿   À��
Ô Ä Êa�<â ³(³ �)§ ³1³(³ § ³(³ § ³1³(³ â ³(³ Ñ â/â(¨(¨�ö Ü § § �(² ö ³(²Ô Ä Êa�<â ³(³ �)§ ³1³(³ § ³(³ §Câ ³(³ â ³(³ Ñ/Ñ\� â5¾�Ù^â}§ §�¾ Ò Ù ¾ ²Ô Ä Êa�)§ ³(³1³ �<â ³(³ § ³(³ § â ³ â/â5¾�â5¾�Ù ÑYÒ ³ Ù ³\�Ô Ä Êa�)§ ³(³1³ �<â ³(³ § ³(³ § ³1³ § ³(³ Ñ ¨ Ü ² â}Ù Ò § â�Ù �5³Ô Ä Êa�)§ ³(³1³ �<â ³(³ § ³(³ x À&À x À&À �C¿R«�É x   v � ô x   É �
Ô Ä Êa�)§ ³(³1³ �<â ³(³ § ³(³ § ³1³(³ â ³(³ Ò/�ÐÑ1²(³ ö Òè� Ü ¾�ÙÚ¾ �Ô Ä Êa�)§ ³(³1³ �<â ³(³ § ³(³ §Câ ³(³ â ³(³ Ò�²(³1³ ¨�Ù^â}§ Ñ ¾�ÙÚ¨ Ñ

w Î�Ï�ß�ÌÆÎíê#Î�å�Ì�x Ü ö~§1Ù�Ï�z(Ø�ß�|}z1Ï�Ï�z(Ï�ß�Ø�Ï¯x�Ü}x�×oÞ}Ì�x |}x�ß�x�Ü�ÞKâ�y{Í~×ox�Ï�Ë)Î�Ë{Í�z(Ï�ß�ÅþÎ�Í~Ë{x�ß�ß{Ø�yÌÖÎ�y�x ÷)ù x�y ÷)ù x9Ë
Î�åKz(Ø�x Ë êmÈ Ì ÞKz(Ø�y<|}ÍXZ�â�y�x�Ï�Ë�ß<Þ�Î�y)Î�×Õ'�Ë�y�x�ß�ö1Êix�ß?Û1Î�Ì~x�Ø�y{ß<Þ�y�Í�ß{x�ß<ß{z(Ï�Ë ÷ x�Ì~Ì~x�ßÞKz1Ø�y�Ì~x�ß]$�Ø�x�Ì~Ì~x�ß�Í~Ìfx�Ü}Í~ß�Ë�x&Ø}Ï ÷ z(×oÞ�y{z(×oÍ~ß9x�Ï�Ë�y�x&ÌÆÎ1$�Ø�Î�Ì�Í�Ë�â&|}x&ÌÆÎ ß{z1Ì~Ø}Ë{Í�z(ÏMz(å}Ë�x�Ï¦Ø�x�Þ�Î5yÌ�� Î5Þ}Þ�y{z ÷)ù x�x�Ë+Ì�x,Ë{x�×oÞ�ß�|a�Úx
Ü}â ÷ Ø}Ë�Í~z(Ï±|}x�Ì�� Î�ÌKÂ(z(y{Í�Ë ù ×ox Ë Ì~Í�Â1Ï�x�x�Ï�Â1y�Î5ß�|}x�ÌÆÎ³ê#Î�å�Ì~x Ü ö�§ Ì ö
w � Î�Þ�y�'�ß�ÌÆÎ�ê#Î�å�Ì~x Ü ö�§(ÙKz1Ï;y�x�×sÎ�y]$�Ø�x1$�Ø�x ÌÖÎ"y�x ÷)ù x�y ÷)ù x�Ë
Î�åKz(Ø�x�Þ�y{z ÷ Ø�y{x�|}x�ß�ß{z1Ì~Ø��Ë�Í~z1Ï}ß+|}x,åKz(Ï�Ï�xA$�Ø�Î5Ì~Í~Ë{â1ö�Êix�ß�Þ�Î�y)Î�×Õ'�Ë�y�x�ß�×"Î	Ü � Í�Ë{x�y<x�Ë�×sÎ�Ü � Ë�y�ÍÖÎ�Ì~ß�Ø}Ë{Í�Ì~Í~ß{â�ß�Ã�z1Ø�x�Ï�Ë�Ø�Ïy�î(Ì�x9|�Î5Ï�ß?ÌÆÎù$�Ø�Î5Ì~Í�Ë�â�|}x�ß?ß{z1Ì~Ø}Ë{Í�z(Ï�ß?Ë{y{z(Ø}Û�â�x�ß�ö�È¦Í ÷ x�Ø�Ü¦� ÷ Í}ß{z1Ï�Ë�Î�ØpÂ1× x�Ï�Ë�â�ß�Ù5ÌÆÎ�y{x ÷)ù x�y ÷�ù x|}x�Û�Í~x�Ï�Ë�x�� ÷ Î ÷ x,×sÎ�Í~ß�ÞKx�y�| x�Ïoy)Î�Þ�ÍÆ|}Í�Ë�â,|a��x�Ü}â ÷ Ø}Ë{Í�z(ÏiÙ1x�Ë���Ì���Í~Ï�Û�x�y�ß�x�Í~Ì~ß+|}Í~×oÍ~Ï¦Ø�x�Ï�Ë�Ì���x?ÅÆ�� ÷ Î ÷ Í~Ë{â­×sÎ�Í~ß�Î ÷�÷ â�ÌX'�y�x�Ï�Ë,ÌÖÎóy�x ÷)ù x�y ÷)ù x1ö

�Aab`+ab` egk�lr{A�~orqso9l
Ê<� Î5Ì�Â(z1y{Í�Ë ù ×ox­|}â�Û�x�Ì~z1Þ�ÞKâ�Î â�Ë�â�Ë�x�ß{Ë{â&ß�Ø�y�Ø�Ï ÷ x�y�Ë)Î5Í~ÏMÏ�z1× å�y{x°|}x&Þ�y{z(å�ÌX'�×ox�ß �<w ×

|}Í�� ÷ Í~Ì~x�ß�ö(È¦Ø�Í~Ë{x3�;Þ�Ì~Ø�ß�Í~x�Ø�y�ß Ë{x�ß�Ë�ß�Ù#Ì~x�ß Þ�Î5y�Î5×¯'�Ë�y{x�ßo|}xMÏ�z5Ë�y�xåêmÈ ß{z1Ï�Ëó�}Ü}â�ß ÷ z(×o×oxß{Ø�Í~Ë�¬�Ì�x�Ï�z1× å�y{x�|}x�ß�x
Ü}â ÷ Ø}Ë�Í~z(Ï�ß Ë
max

�
trials Ì x�ß�Ë+�}Ü}â&�áâ ³1³ Ù¦Ì~x�Ï�z(×�å�y�x�×sÎ�Ü}Í~×�Ø�×|}x�ß,Í�Ë�â�y�Î�Ë{Í�z(Ï�ß Ë

max
�
iter Ì x�ß�Ë��}Ü}â��íâ ³(³ Ù�x�Ë,ÌÆÎóË)Î5Í~Ì~Ì�x�|}x°ÌÖÎóÌ~Í~ß�Ë�x°Ë
Î�åKz(Ø�x­x�ß�Ë��}Ü}â�x �

Ü ³ ö�Êix�ß�y{â�ß{Ø�Ì�Ë
Î�ß ÷ z1y{y�x�ß{ÞKz1Ï�|�Î5Ï�Ë,ß{z(Ï�Ë�|}z(Ï�Ï�â�ß,|�Î5Ï�ß�ÌÖÎ�ß�â�y{Í~x­|}x�ß�Ë)Î5å�Ì~x�ß�|�x Ü ö � � Ü ö Ñ ö
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�(�o� ø Ü ö � ® Êix�ß,y�â�ß{Ø�Ì~Ë)Î�Ë{ß�Ë{y{z(Ø}Û�â�ß�Þ�Î�ymêmÈ©ß{Ø�y�$�Ø�x�Ì($�Ø�x�ß�Í�Ï}ß{Ë)Î5Ï ÷ x�ß�Ô Ä ÊY§ ³1³(³ �<â ³1³
Á Ï�ß�Ë
Î�Ï ÷ x m n time sol

�
TS

Í~Ïi§ ³ § § ³(³(³ â ³(³ â Ò öÚ¾ Ñ(³(³ Ñ/Ñ § Ò�³ ö Ñ § Ò §�¨Í~Ïi§ ³\� § ³(³(³ â ³(³ Ñ(² ö Ü ²/Ñ(³ Ñ Ü Ò § Ñ ö ² § Ñ Ü §Í~Ïi§ ³(² § ³(³(³ â ³(³ § � ¾}ö Ñ ¾(¾ ³ Ñ/Ñ(² â ³ öÚ¨1¨ � §�¨Í~Ïi§ ³ Ü § ³(³(³ â ³(³ § �(³ öcâ Ñ(²1³ Ñ\� â � Ü ö �(²(³ Ü Ò
Í~Ïi§ ³ â § ³(³(³ â ³(³ § ³ â�ö ²/Ñ(³1³ Ñ Ü ² § � ö^â Ñ/Ñ Ü §Í~Ïi§ ³/Ñ § ³(³(³ â ³(³ § � ¨}ö Ü �è�(³ Ñ Ü â(¨}§1ö Ò5³(² § �Í~Ïi§ ³�Ò § ³(³(³ â ³(³ § � ¾}öcâ�§ Ñ1³ Ñ(² ¨ Ò/� ö Ñ�� ¾(¨�§Í~Ïi§ ³ ¾ § ³(³(³ â ³(³ §(§�¨}ö ¾ Ü/Ü ³ Ñ ¾ Ò	ÒZÑ ö ² Ü ²�Ò âÍ~Ïi§ ³ ¨ § ³(³(³ â ³(³ ¾ ³ öÚ¨1¾ Ü ³ Ñ Ü ² Ü ² ö ³YÒ ¾}§ �Í~Ïi§1§ ³ § ³(³(³ â ³(³ §(§>â�ö ² § ²1³ Ñ(³\��Ò â}ö Ñ	Ñ Ü ³	Ñ
Í~Ïi§1§(§ § ³(³(³ â ³(³ § ³YÒ ö ¾ Ò â ³ Ñ/Ñ â Ü Ñ öÚ¾ � ¾}§ �Í~Ïi§1§ � § ³(³(³ â ³(³ Ñ ¾�ö ²�� ¾ ³ Ñ ¾	â(¾ ² ö Ò â Ò ¾�§Í~Ïi§1§ ² § ³(³(³ â ³(³ ¨ ² ö Ò5³(²(³ Ñ/Ñ/Ñ	Ñ(² ö Ü ¾ Ü ² ¾Í~Ïi§1§ Ü § ³(³(³ â ³(³ Ñ ¨�ö ²YÒ â ³ Ñ ¨ Ü â � ö~§ Ñ Ü ³	Ñ
Í~Ïi§1§Câ § ³(³(³ â ³(³ ¾ � ö Ü � § ³ Ñ\� â Ò ¨�ö Ü Ò/�ÐÑ	Ñ
Í~Ïi§1§ Ñ § ³(³(³ â ³(³ Ñ�Ò ö Ñ�� â ³ Ñ Ü ¾ Ü ¨�öÚ¾�â/â Ü Ò
Í~Ïi§1§ Ò § ³(³(³ â ³(³ Ñ�Ò ö Ñ â Ñ(³ Ñ Ü �\� ¨�ö � § Ü ¾ ÜÍ~Ïi§1§�¾ § ³(³(³ â ³(³ § ³ â�ö � ¾ �(³ Ñ â5¾ Ü ² ö Ò Ü � §�¨Í~Ïi§1§�¨ § ³(³(³ â ³(³ ¨(¨�ö ² ¨}§ ³ Ñ â Ü Ñ(³ ö Ò5²(³ Ü Ò
Í~Ïi§ �5³ § ³(³(³ â ³(³ Ò §1ö Ñ â Ñ(³ Ñ ¾ � § Ñ ö ³1³(³(³1³Í~Ïi§�¨ ³ § ³(³(³ â ³(³ § ³ Ü ö ³/Ñ(²1³ Ñ/Ñ Ü Ò Ü ö Ü ¾ Ü ² ¾Í~Ïi§�¨}§ § ³(³(³ â ³(³ Ñ ¨�ö ³ Ü Ñ(³ Ñ â5¾ ³(³ ö ³ â Ü Ñ ¨Í~Ïi§�¨ � § ³(³(³ â ³(³ § ³1³ ö ¨ ³/Ñ1³ Ñ Ü � ¾}§1ö Ñ1³ §Câ ÑÍ~Ïi§�¨ ² § ³(³(³ â ³(³ ¾}§1ö^â ² § ³ Ñ/Ñ\� Ü � ö ³YÒ ¾}§ �Í~Ïi§�¨ Ü § ³(³(³ â ³(³ Ò §1ö ² â5¨ ³ Ñ�Ò�³YÒZÑ öÚ¾ ³ Ü Ñ ¨Í~Ïi§�¨	â § ³(³(³ â ³(³ ¾ Ñ ö Ñ�� â ³ Ñ\�	Ò §Câ}ö � Ü � §�¨Í~Ïi§�¨ Ñ § ³(³(³ â ³(³ ÒZÑ öÚ¾ �	Ò�³ Ñ Ü Ò â ² ö �\�è�ÐÑ	Ñ
Í~Ïi§�¨ Ò § ³(³(³ â ³(³ Ò ¨�ö Ò §�¨ ³ Ñ\�5³ â ³ öÚ¾ Ò ¾(¨�§Í~Ïi§�¨(¾ § ³(³(³ â ³(³ ¾ Ñ ö Ñ â Ñ(³ Ñ/Ñ ¨�â Ñ ö~§ Ü ³/Ñ��Í~Ïi§�¨(¨ § ³(³(³ â ³(³ ¾ ² ö Ñ â/â ³ Ñ Ü Ò § Ü ö^â Ü � ¨ ÒÍ~Ï �(³(³ § ³(³(³ â ³(³ § ��Ò ö Ò ¨ Ò5³ Ñ ¨(¾ Ñ�Ò ö �(³(² § �
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Í~Ï �(³ § § ³1³(³ § ³(³1³ ¾�â�ö ²�Ò â ³ ¾}§>â/â Ò ö Ò Ü � §�¨Í~Ï �(³\� § ³1³(³ § ³(³1³ §�¾ Ò ö Ü � § ³ ¾ � ¾ Ò ¨}ö Ò/�ÐÑ â ÑÍ~Ï �(³(² § ³1³(³ § ³(³1³ Ò ¾}ö ²�Ò Ü ³ Ò ¨�â ³ â�ö�§�¾ Ò â ³Í~Ï �(³ Ü § ³1³(³ § ³(³1³ § Ü ³ ö ¾ Ò â ³ ¾}§�¨ Ñ ¨}ö ³ Ü Ñ ¾(¾Í~Ï �(³ â § ³1³(³ § ³(³1³ § ³/Ñ ö Ò�² Ü ³ Ò ¨1¨ Ò	Ò ö ¾(¨(¾ Ü/ÜÍ~Ï �(³/Ñ § ³1³(³ § ³(³1³ § � Ü ö ³ ¨ Ü ³ Ò ¨ Ü ²	Ñ öcâ Ñ\� â ³Í~Ï �(³�Ò § ³1³(³ § ³(³1³ Ò ¾}ö ¨ Ñ ¨ ³ ¨}§ ³(²1² öcâ�§Câ Ñ\�Í~Ï �(³ ¾ § ³1³(³ § ³(³1³ § ²(² ö ÒZÑ	Ñ(³ ¾ �(³ ¨1¨}ö ³�Ò ¾�§ �Í~Ï �(³ ¨ § ³1³(³ § ³(³1³ Ñ §(ö ¨ ³�Ò5³ ¾ ³YÒ ¾ Ñ ö ² ¾ � ¾}§Í~Ï � § ³ § ³1³(³ § ³(³1³ § Ñ Ü öcâ ² § ³ ¾ ²1² â ³ ö Ü � §�¾(¾Í~Ï � §(§ § ³1³(³ § ³(³1³ Ñ	Ñ ö �5³(²1³ Ò ¨ Ò Ü Ñ ö�§ Ü ¾ Ü/ÜÍ~Ï � § � § ³1³(³ § ³(³1³ §>â5¾}ö ¾(¨ ³(³ ¾ ³YÒ §>â�ö Ò/Ò�² Ü/ÜÍ~Ï � § ² § ³1³(³ § ³(³1³ §1§ Ò ö ¾ Ü	Ü ³ ¾}§ Ò Ü ³ ö ¨	â ² § �Í~Ï � § Ü § ³1³(³ § ³(³1³ ¾ ³ ö Ü �è�(³ Ò/Ò â � â�ö ¨ ³/Ñ�� âÍ~Ï � §Câ § ³1³(³ § ³(³1³ § �5³ ö ¨(¨1¨ ³ ¾	â	â Ü ¨}ö Ñ/Ñ Ü ³/ÑÍ~Ï � § Ñ § ³1³(³ § ³(³1³ ¾1¨}ö Ü ³/Ñ1³ Ò ¾ Ò/Ò	Ò ö ¨ Ñ ¾ Ò âÍ~Ï � § Ò § ³1³(³ § ³(³1³ § ²�Ò ö Ñ â Ò�³ ¾}§>â Ü â�ö Ü ²�Ò â ³Í~Ï � §�¾ § ³1³(³ § ³(³1³ ¾1¾}öcâ Ü Ò5³ ¾ Ñ ¨ ²	Ñ ö Ò ¾}§ � âÍ~Ï � §�¨ § ³1³(³ § ³(³1³ § ² Ü ö ¨ ² ¾ ³ ¾ Ñ1³/Ñ Ü öcâ ³�Ò ¾}§Í~Ï �\�5³ § ³1³(³ § ³(³1³ § � Ü öcâ Ü ¾ ³ ¾ Ñ ¨ ²YÒ ö ¾	â5¨ ² ¾Í~Ï � ¨ ³ § ³1³(³ § ³(³1³ § ³�Ò ö Ü ¾ Ü ³ ¾}§ ³ â ² ö �	Ò�² Ü/ÜÍ~Ï � ¨}§ § ³1³(³ § ³(³1³ â}§(ö Ü �è�(³ ¾}§ � ¨ Ü ö ²(² â(¨ ÜÍ~Ï � ¨ � § ³1³(³ § ³(³1³ Ü ¨}ö ³ §Câ ³ ¾ �\�è� §(ö � Ü � §�¨Í~Ï � ¨ ² § ³1³(³ § ³(³1³ â Ü ö Ñ Ü § ³ ÒZÑ1³ § Ò ö � â Ò ¾}§Í~Ï � ¨ Ü § ³1³(³ § ³(³1³ Ü ¨}ö ¨(¾ Ü ³ ¾ ³ ¨ ³1² ö � § ³ ¨ ÜÍ~Ï � ¨	â § ³1³(³ § ³(³1³ Ü ¾}ö ³ § Ñ1³ ¾ ²1³ ¾ Ñ ö Ò ¨ Ñ ¾(¾Í~Ï � ¨ Ñ § ³1³(³ § ³(³1³ § ³(² ö Ò Ü ¨ ³ ¾ Ü Ò â Ü öcâ5¨ ²YÒ âÍ~Ï � ¨ Ò § ³1³(³ § ³(³1³ â ² öcâ ³(³1³ Ò ¾ ² Ü §(öcâ �5² Ü/ÜÍ~Ï � ¨(¾ § ³1³(³ § ³(³1³ Ò5² ö ² ¨ ³1³ ¾}§ Ñ â(¨}ö Ü � §�¾(¾Í~Ï � ¨(¨ § ³1³(³ § ³(³1³ ¾1¨}ö � â ³1³ ¾ Ü â5¾ Ò ö ² â�§>â ÑÍ~Ï ²1³(³ § ³1³(³ § ³(³1³ Ò ¾}ö ¾ � ¨ ³ ¾ ²1² Ü ¨}öcâ�§Câ Ñ\�
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Í�Ï Ü ³ § â ³(³ § ³(³1³ Ü/Ü ö~§ Ü ³(³ Ñ ¾ Ü ¾�â�ö ¾}§ � â ³Í�Ï Ü ³\� â ³(³ § ³(³1³ �5² ö^â Ò ¾ ³ Ò/� ¾ �(³ ö ³(² § � âÍ�Ï Ü ³(² â ³(³ § ³(³1³ ² Ü ö~§>â Ò�³ Ò Ü ¾ Ü ² ö ¨ Ñ(³ ¨ ÜÍ�Ï Ü ³ Ü â ³(³ § ³(³1³ § Ñ öÚ¾�â5¨ ³ Ò�²1² ¾�â�ö Ñ\� â ³(³Í�Ï Ü ³ â â ³(³ § ³(³1³ §Câ}öÚ¨ ³/Ñ(³ Ò/�/Ñ�Ò Ü ö � â ³1³(³Í�Ï Ü ³/Ñ â ³(³ § ³(³1³ ²�Ò ö~§ � â ³ Ò § Ò ¨�§(ö ³(² § � âÍ�Ï Ü ³�Ò â ³(³ § ³(³1³ §Câ}ö^â Ò ¾ ³ Ò §>â Ò ¾}ö Ü ¾ Ü ² ¾Í�Ï Ü ³ ¾ â ³(³ § ³(³1³ �	Ò ö ²YÒ â ³ Ò�³ § Ü	Ü ö�§�¨	â ² §Í�Ï Ü ³ ¨ â ³(³ § ³(³1³ � â}ö Ü ¾ Ü ³ Ñ�Ò § Ò	Ò ö ² â�§>â ÑÍ�Ï Ü § ³ â ³(³ § ³(³1³ § Ü ö ³ § Ñ(³ Ò/��Ò ¨�§(ö Ñ ¾ Ò â ³Í�Ï Ü §(§ â ³(³ § ³(³1³ � ¾�ö � ¨ Ò�³ Ñ ¾�â Ü ¾}ö ³(² ¨ ³/ÑÍ�Ï Ü § � â ³(³ § ³(³1³ § ² ö Ò §�¨ ³ Ò â � ¨ � ö Ñ(²\� ¾}§Í�Ï Ü § ² â ³(³ § ³(³1³ §�¨�ö ² Ü/Ü ³ Ò/� â Ñ §(ö ¨ ³/Ñ�� âÍ�Ï Ü § Ü â ³(³ § ³(³1³ Ü ³ öÚ¨1¾	â ³ Ò�³1² Ü	Ü ö ² ¾ � ¾}§Í�Ï Ü §Câ â ³(³ § ³(³1³ § Ü ö~§ Ò/�5³ Ò ¾�§ ³	Ñ ö Ò�² Ü ² ¾Í�Ï Ü § Ñ â ³(³ § ³(³1³ Ò â}ö^â ³(³(³ Ò�³1² â(¾}ö ¨	â ² § �Í�Ï Ü § Ò â ³(³ § ³(³1³ ² ¨�ö ³YÒ ¾ ³ Ñ ¨1¾(¨�â�ö ¨	â ² § �Í�Ï Ü §�¾ â ³(³ § ³(³1³ � ¨�ö Ò5³(²(³ Ñ�Òè�	Òè� ö ²\�5³1² §Í�Ï Ü §�¨ â ³(³ § ³(³1³ § ² ö ²YÒ â ³ Ò�²1²(²�� ö ¨ Ñ ¾ Ò âÍ�Ï Ü �5³ â ³(³ § ³(³1³ �5² ö Ò ¾}§ ³ Ò § ² ¾�§(ö ³\�5² Ü/ÜÍ�Ï Ü ¨ ³ â ³(³ § ³(³1³ � ¨�ö ³1³(³(³ Ò § Ü �(² ö Ò�² Ü ² ¾Í�Ï Ü ¨}§ â ³(³ § ³(³1³ � §1öÚ¾ Ñ(³(³ Ò Ü §�¾�§(ö � Ü � §�¨Í�Ï Ü ¨ � â ³(³ § ³(³1³ § Ò ö Ñ�� â ³ Ò�³�� ¨ Ñ ö Ñ(²\� ¾}§Í�Ï Ü ¨ ² â ³(³ § ³(³1³ �	Ò ö^â(¨	â ³ Ò/� §�¨ Ò ö Ñ(³ ¨ ² ¾Í�Ï Ü ¨ Ü â ³(³ § ³(³1³ § Ü öÚ¾ Ò â ³ Ò/� ¨ �\� ö ¨ Ñ ¾ Ò âÍ�Ï Ü ¨	â â ³(³ § ³(³1³ � â}ö Ò ¨ Ò�³ Ò/� ¨}§�¨}ö Ñ�Ò ¨ Ñ ¨Í�Ï Ü ¨ Ñ â ³(³ § ³(³1³ ²(³ ö ² â5¨ ³ Ò�²1²�ÒÐÑ ö Ò Ü � §�¨Í�Ï Ü ¨ Ò â ³(³ § ³(³1³ �	Ò ö Ñ Ü ³(³ Ò�³ ¨ Ü � ö�§�¾ Ò â ³Í�Ï Ü ¨(¾ â ³(³ § ³(³1³ § ² ö �(³(²(³ Ò Ü � § ² ö � â ³1³(³Í�Ï Ü ¨(¨ â ³(³ § ³(³1³ § ² ö Ñ1³ ¨ ³ Ò § � Ü Ñ ö ¾ Ò â ³(³Í�ÏEâ ³(³ â ³(³ § ³(³1³ �5² ö ² Ü ²(³ Ñ ¨1¨ ³ ¨}ö ¨ Ñ ¾ Ò â
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Í~Ï�â ³ § §Câ ³(³ § ³(³1³ ¨1¾}ö Ò §�¾ ³ ¾ �\� § Ñ ö ² â5¨ ² ¾Í~Ï�â ³\� §Câ ³(³ § ³(³1³ § �5³ ö ¾ � ¨ ³ Ò Ü § ��Ò ö Ñ § Ò §�¨Í~Ï�â ³(² §Câ ³(³ § ³(³1³ §1§ Ü ö�§(§ ³(³ Ò/Ò5³(³ â�ö ¾}§ � â ³Í~Ï�â ³ Ü §Câ ³(³ § ³(³1³ §>â/â�öcâ Ü Ñ(³ ¾}§�¨ ³1² ö ³\�5² Ü/ÜÍ~Ï�â ³ â §Câ ³(³ § ³(³1³ § Ñ(² ö ¾ Ü ²(³ Ò/Ò ¨ Ò	Ò ö Ñ â Ñ�� âÍ~Ï�â ³/Ñ §Câ ³(³ § ³(³1³ §>â�§(ö ¨(¾�â ³ Ò Ü Ò�³ ¾}ö Ò ¾}§ � âÍ~Ï�â ³�Ò §Câ ³(³ § ³(³1³ § � §(ö ¨ ² ¾ ³ Ò â(¨}§ Ñ ö�§�¨	â ² §Í~Ï�â ³ ¾ §Câ ³(³ § ³(³1³ ² Ü §(ö Ò â ³(³ Ò ¨1¾(¾�â�ö ¨(¾ Ü ² ¾Í~Ï�â ³ ¨ §Câ ³(³ § ³(³1³ � â ³ ö ²\��Ò�³ ÒZÑ §(§>â�ö ¾ Ñ�Ò §�¨Í~Ï�â}§ ³ §Câ ³(³ § ³(³1³ § ² Ü ö � §�¨ ³ Ò ¾1¾ Ü §(ö�§Câ Ñ�� âÍ~Ï�â}§(§ §Câ ³(³ § ³(³1³ § ³ Ü ö ¨ �\�5³ Ò ¾ Ò ¨ ² ö ¾ ² â(¨ ÜÍ~Ï�â}§ � §Câ ³(³ § ³(³1³ §�¾(¾}ö ²/Ñ1³(³ Ò ¨ Ò�² ¨}ö Ñ�Ò ¨ Ñ ¨Í~Ï�â}§ ² §Câ ³(³ § ³(³1³ §�¾(¨}ö Ñ ¾ Ò�³ Ò â Ü � â�ö ¨}§ Ü ³/ÑÍ~Ï�â}§ Ü §Câ ³(³ § ³(³1³ § � Ü öcâ ³ § ³ Ò ¾ Ü § Ñ öcâ5¨ ²YÒ âÍ~Ï�â}§Câ §Câ ³(³ § ³(³1³ â Ñ(³ ö Ñ\� â ³ Ò ¾1¾ Ò Ü ö � â Ò ¾}§Í~Ï�â}§ Ñ §Câ ³(³ § ³(³1³ Ñ ¾ ² ö Ñ�Òè�5³ ¾ ²	Ñ/Ñ1² ö Ò â ³1³(³Í~Ï�â}§ Ò §Câ ³(³ § ³(³1³ § ² ¨}ö ¨ �\�5³ Ò/� â Ñ ¨}öcâ Ò�³1² §Í~Ï�â}§�¾ §Câ ³(³ § ³(³1³ §1§ Ü ö�§ Òè�5³ ¾ ³1³\��Ò ö ² ¾ � ¾}§Í~Ï�â}§�¨ §Câ ³(³ § ³(³1³ § ³ ¨}ö ² ¨ ³(³ ¾ ³ ¾(¨ � ö�§ ²\� ¾}§Í~Ï�â �5³ §Câ ³(³ § ³(³1³ § ³ ¨}ö ² Ü ²(³ ¾}§ Ñ â(¾}öcâ ³(³1³(³Í~Ï�â(¨ ³ §Câ ³(³ § ³(³1³ �(³(² ö�§ � â ³ Ò ¾ Ò § � ö�§Câ Ñ�� âÍ~Ï�â(¨}§ §Câ ³(³ § ³(³1³ § ³ ¨}ö ³/Ñ1²(³ Ò ¾�§ Ò	Ò ö ³ ¨ ²YÒ âÍ~Ï�â(¨ � §Câ ³(³ § ³(³1³ § ²/Ñ ö ¨(¾ Ü ³ Ò ¾ ² ¾�§(ö ¨ ²�Ò â ³Í~Ï�â(¨ ² §Câ ³(³ § ³(³1³ ¨ Ñ ö Ò�² Ü ³ ¾ ³	Ñ â(¾}ö ¨ ²�Ò â ³Í~Ï�â(¨ Ü §Câ ³(³ § ³(³1³ ²�� â�öcâ Ü Ò�³ ¾ ³ ¨(¾�â�ö Ñ(²\� ¾}§Í~Ï�â(¨	â §Câ ³(³ § ³(³1³ §>â5¨}ö Ñ\�/Ñ(³ ÒZÑYÒ/� §(öcâ Ü Ñ ¾(¾Í~Ï�â(¨ Ñ §Câ ³(³ § ³(³1³ ��Ò Ü ö ³(³1³(³ Ò â	â Ü � ö ³/Ñ\� â ³Í~Ï�â(¨ Ò §Câ ³(³ § ³(³1³ §�¨ Ü ö ³�Ò ¨ ³ Ò/Ò	Ò/Ò	Ò ö Ò/Ò�² Ü/ÜÍ~Ï�â(¨(¾ §Câ ³(³ § ³(³1³ § ³\� ö ¨(¨1¨ ³ Ò ¨ �5³ §(ö ¨ Ñ ¾ Ò âÍ~Ï�â(¨(¨ §Câ ³(³ § ³(³1³ ²YÒ Ü ö ³ § Ñ(³ Ò/Ò â ��Ò ö ²(² â(¨ ÜÍ~Ï Ñ1³(³ §Câ ³(³ § ³(³1³ ²1³\� ö ³ § Ñ(³ ¾ � â/â	â�ö ¨}§ Ü ³/Ñ
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Í~Ï Ñ(³ § §Câ ³1³ §>â ³(³ § ³1³ ö ÒZÑ â ³ ¨ Ò Ü Ò�² öÚ¾�â5¨ ² ¾Í~Ï Ñ(³�� §Câ ³1³ §>â ³(³ §Câ	â�ö ² Ü ²1³ ¨ ² ¾ Ò�² ö ² § � â ³Í~Ï Ñ(³1² §Câ ³1³ §>â ³(³ § ²YÒ ö ¨	â Ü ³ ¨ � â Ñ ¾�ö Ñ § Ò §�¨Í~Ï Ñ(³ Ü §Câ ³1³ §>â ³(³ ¨ Ñ ö Ò5³ Ü ³ ¨ � ¾ Ñ ¨�ö Ò ¾}§ � âÍ~Ï Ñ(³ â §Câ ³1³ §>â ³(³ § Ò â�ö�§ Ü § ³ ¨	â Ò ¾ Ò ö^â(¨ ²�Ò âÍ~Ï Ñ(³	Ñ §Câ ³1³ §>â ³(³ ²(² Ü ö�§ � â ³ § ³ Ü ² Ü Ñ ö ³�Ò�³1² §Í~Ï Ñ(³YÒ §Câ ³1³ §>â ³(³ �ÐÑYÒ ö Ò ¨ Ò5³ ¨(¾ ÑYÒ Ü ö ² ¨(¾ Ü	ÜÍ~Ï Ñ(³ ¾ §Câ ³1³ §>â ³(³ ¨	â}ö Ñ�� â ³ ¨}§Câ	â Ü ö Ñ § Ò §�¨Í~Ï Ñ(³ ¨ §Câ ³1³ §>â ³(³ § ³1² ö�§ ³ ¨ ³ ¨ Ñ/Ñ â � ö Ü	Ü â ² §Í~Ï Ñ § ³ §Câ ³1³ §>â ³(³ § Ü Ñ ö ³(² § ³ ¨(¨(¨ Ò â}ö ³ ¨ ²�Ò âÍ~Ï Ñ §1§ §Câ ³1³ §>â ³(³ � § ² ö � â ³1³ ¨ Ò�³ â�§1ö ÑYÒ §�¾1¾Í~Ï Ñ § � §Câ ³1³ §>â ³(³ § ³1² ö � §�¾ ³ § ³\� Ü â ² ö�§ Ü ¾ Ü/ÜÍ~Ï Ñ § ² §Câ ³1³ §>â ³(³ �è�(³ ö Ü �è�(³ ¨ �ÐÑ § Ñ öÚ¨�§ Ü ³	Ñ
Í~Ï Ñ § Ü §Câ ³1³ §>â ³(³ �ÐÑ ¨}ö ¾(¨}§ ³ ¨ Ò â}§ ³ ö Òè�ÐÑ â ÑÍ~Ï Ñ §>â §Câ ³1³ §>â ³(³ § ��Ò ö �5² â ³ ¨ Ñ §>â�§1ö Ñ Ü ¾ Ü	ÜÍ~Ï Ñ § Ñ §Câ ³1³ §>â ³(³ § ³1³ ö Ñ(³ ¨ ³ § ³(³	Ñ(³ §(öcâ/â Ü Ñ ¨Í~Ï Ñ § Ò §Câ ³1³ §>â ³(³ � Ü Ò ö�§ � â ³ § ³(²	Ñ ¾ Ü ö Ò Ü � §�¨Í~Ï Ñ §�¾ §Câ ³1³ §>â ³(³ § Ñ Ü ö Ñ\� â ³ ¨ ÒZÑYÒ/� ö^â(¾	â5¨ ÜÍ~Ï Ñ §�¨ §Câ ³1³ §>â ³(³ � §�¾}ö ÒZÑ â ³ ¨ Ò�²1³/Ñ ö ²1³ Ü Ñ ¨Í~Ï Ñ\�(³ §Câ ³1³ §>â ³(³ �5³	Ñ ö ¾ � ¾ ³ ¨ Ò�³	Ñ(³ ö~§ Ò ¨ Ñ ¨Í~Ï Ñ ¨ ³ §Câ ³1³ §>â ³(³ § � â�ö � ¾}§ ³ § ³(³	Ñ § ² ö Ò § ³ ¨ ÜÍ~Ï Ñ ¨�§ §Câ ³1³ §>â ³(³ ¨ Ñ ö ³1² § ³ ¨(¾(¨�â � ö ³1³(³(³1³Í~Ï Ñ ¨ � §Câ ³1³ §>â ³(³ ¨	â}ö Ò5³ Ü ³ ¨(¾ ² â ² ö ³1³(³(³1³Í~Ï Ñ ¨ ² §Câ ³1³ §>â ³(³ §Câ Ñ ö ¾}§ ²1³ ¨	â Ñ1³(² öÚ¨ ³/Ñ\� âÍ~Ï Ñ ¨ Ü §Câ ³1³ §>â ³(³ ²(² ¨}ö ² ¨}§ ³ § ³ §�¾}§ Ñ ö ³ ¾	â(¨ ÜÍ~Ï Ñ ¨�â §Câ ³1³ §>â ³(³ �5³�� ö ³(³(³1³ ¨ ÒZÑ ¾ Ò ö~§>â Ñ\� âÍ~Ï Ñ ¨ Ñ §Câ ³1³ §>â ³(³ � Ü â�ö � ¾}§ ³ ¨ Ñ Ü § ³ ö^â ² ¨ ³	Ñ
Í~Ï Ñ ¨ Ò §Câ ³1³ §>â ³(³ §�¨ � ö Ñ Ü § ³ ¨}§ Ò ¾ Ò ö~§ Ü ¾ Ü	ÜÍ~Ï Ñ ¨1¾ §Câ ³1³ §>â ³(³ ²(³ â�ö Ñ ¾(¾ ³ ¨	â/â Ò/� ö Ñ�� â ³1³Í~Ï Ñ ¨1¨ §Câ ³1³ §>â ³(³ §�¾ Ò ö ¨ ³/Ñ1³ § ³(²YÒZÑ�� ö Ò�³(² § �Í~Ï Ò�³1³ §Câ ³1³ §>â ³(³ §�¨1¾}ö Ñ â Ñ1³ § ³ §>â�§ ³ ö �5³(² § �



� <H@�?/4�¹ ¶�¹b@&»��1·�<)º{¸X:±» 3 ¹ ¶9?�� Ò â
���o� ø Ü ö Ò ® Ç9Î�ß)Î5Ï�z�Û(Î}Ù£ÈHÝ × ÁUÁ Ù�Ç � Ê Ä �øx�Ëmê[È©ß{Ø�y�$�Ø�x�Ì($�Ø�x�ß,åKx�Ï ÷�ù ×sÎ5y�¥¦ß�ö

Á Ï�ß�Ë
Î�Ï ÷ x Casanova SAGII CPLEX TSß{z1Ì Ë{Í~×ox ß{z1Ì Ë�Í~×ox ß{z(Ì ß{z(Ì Ë�Í~×ox
R1000−1000

â �5³ Ü ¾}ö Ò�² §(§ ² ö^â	â ¾ Ñ § Ò ¨}ö Ñ Ü Ü â�ö�§�¨ ¾}§ Ò â/â�ö Ü â ¾ � ¾ Ò ¨�Ù Ò5² §�¾ Ò Ù Ü �
R1000−1000

â}§ ² Ü ³ ö �	Ò §(§(§1ö~§ Ñ ¾ ² â ³1³ ö ¾ � Ü	Ü ö ¾ ³ ¾ ³ Ü Ò ¨}ö ¾ ³ ¾ �(³ ¨(¨�Ù ³YÒ § ²1² Ù ÒZÑ
R1000−1000

â Ü ¨(¨1¾}ö Ü/Ü §(§ Ò ö~§ Ñ ¾ Ñ�Ò Ü Ò ö �5² Ü	Ü öcâ5¾ ¾}§Câ Ñ(² ö Ò § ¾(¾�â�§ ² Ù ²YÒ Ñ(² Ù ²��
R1000−1000

â}§ ³(³1² ö ² ¨ § ²\� öÚ¨ � ¾1¾	â�§ ² ö ²�Ò Ü	Ü öcâ5¾ ¾ ² §�¨	â�ö ¨(¨ ¨}§ ³(²(² Ù^â}§ Ò ¾�ÙÚ¨ Ñ
R1000−1500

â ² ¨(¨ � ö�§ � § Ñ Ü öÚ¨ Ü ¾�â�§ ³ §(ö Ü ² Ò §(ö ³ â Ò ¨ Ü â ² ö ¨ ² ¾ �\� § Ñ Ù ²	Ñ ¨(¾�Ù Òè�
R1000−1500

â(¾ ²/Ñ â�ö ³\� § Ñ Ü ö Ñ	Ñ ¾1¾ ³ ¾ Ñ ö � ¨ ÑYÒ öcâ Ñ Ò Ü Ñ��5² ö �5³ ¾	â}§ Ü ² Ù~§ ² �5³�� Ù ² ¨
R1000−1500

â(¾	â ��Ò ö ÒZÑ § Ò §1ö Òè� ¾ �5³ Ü Ñ ö�§ Ñ Ñ ¨}ö ³(² ¾ ³/Ñ â Ñ ö ¾(¾ ¾ ³	Ñ â5¾�ÙÚ¨ Ü § ²	Ñ Ù ¨(¾
R1000−1500

â	â5¾ � §(ö ³ Ü § Ò §1öÚ¾ ³ ¾ �5² Ü §(ö �è� Ñ ¾}ö�§(§ Ò ¾ ³ ¾	â�ö ³ ¾ ¾ ³ ¨(¾	â}Ù Ñ1² ²\� â�Ùcâ Ü
R1000−1500

â Ñ(³(³ §(ö ¾ � § Ò Ü ö � â ¾ ²�Ò/Òè� ö ¨}§ ÑYÒ ö ³ ¨ ÒZÑ(²1² Ü ö Ñ â ¾ � â/â/â}ÙÚ¨�§ ²(³�� Ù ³ §
R1500−1500

Ñ â/â Ü ² ö Ü § § Ñ §1ö~§1§ § ³ Ü ² Ü Ñ ö ³YÒ ¨ ³ ö Ò�² ¨ � ¨1¾}§(ö ¨ ² § ³�� ¨ ³ â�Ù �ÐÑ ¨ Ò ÙÚ¨ Ò
R1500−1500

Ñ Ü ¨ Ñ�� ö ³(³ § Ñ/Ñ öÚ¾1¾ § ³/Ñ(³ â Ñ ö ³ ¾ ¨ ³ ö ¨	â ¨(¾ ÒÐÑ(² ö ¾ ² § ³ ¾}§(§ ² Ù�§�¨ �è�\� Ù�§ Ò
R1500−1500

Ò5³ § Ü ³ ö Ñ ¨ § Ò�³ ö^â Ñ § ³ â Ñ ¨(¨�öÚ¨ ² ¨�§(ö ³ ¨ ¨(¾ ÒÐÑ(² ö ¾ ² § ³ §�¾}§ Ñ Ù ³ ¾ ²(² ¨}Ù ² ¨
R1500−1500

Ñ â ³\�/Ñ ö Ü ³ § Ò §1ö Ò5³ § ³(²\� â � öÚ¨�â ¨ ³ ö Ü � ¨ � Ü ³ ¾}ö ¾ � § ³1²�ÒZÑ�� Ù Ò�³ §�¾ Ò Ù ¨
R1500−1500

Ñ�� Ü ³ Ü ö ¾ ³ § Ñ(³ öÚ¨1¾ § ³ â Ü Ñ\� ö Ò § ¨�§(ö �è� ¨ Ü ¾ Ü ³ ö Ü ³ § ³ §Câ�§ ³ Ù �5³ §�¨1¾}Ù Ñ â

�Aab`+aG� ¦[up�ýhAq�j9qptdlmupnAl
Ê�Î ÷ z(×oÞ�Î�y)Î�Í~ß�z(ÏWx�Ï�Ë�y{x¾êmÈ�Ù Casanova Ù SAGII x�Ë�Ç � Ê Ä �_x�ß�Ë&|}z(Ï�Ï�â�xó|�Î�Ï�ß�ÌÆÎê#Î�å�Ì�x Ü ö Ò ö�Êix�ß#Í�Ï�ß�Ë
Î�Ï ÷ x�ß ÷)ù z(Í�ß{Í~x�ß�ß{z1Ï�Ë?|}x�ß#Þ�y{z(å�Ì('�×ox�ß?|}Í�� ÷ Í�Ì~x�ß�z(«�Ç � Ê Ä � Ïi� Î�y{y�Í~Û(Î�Í~ËÞ�Î5ß��,Ë{y{z(Ø}Û�x�y�ÌÆÎ,ß�z(Ì~Ø}Ë�Í~z1Ï�x�Ü�Î ÷ Ë{x�x�Ï�Ø�Ï�Ë�x�×oÞ�ß�y)Î�Í�ß{z(Ï�Ï�Î�å�Ì�x1Ù ÷ ��x�ß�Ë#ÞKz1Ø�yU$�Ø�z1Í¦Ø�Ï�x�|}Ø�y�â�x|}x ²	Ñ(³(³ ß{x ÷ z(Ï�|}x�ß,Î�ØM×"Î	Ü�Í�× Ø�× Î�â�Ë�â&|}z(Ï�Ï�â�x°� Ì�� Î�ÌKÂ(z(y{Í�Ë ù ×ox�Ç � Ê Ä � ÞKz(Ø�y�Ë�y�z1Ø}Û1x�yØ�Ï�xMß�z(Ì~Ø}Ë�Í~z1Ïiö?Ê�Î ÷ z(Ì~z1Ï�Ï�xÀÇ � Ê Ä � |}xMÌÆÎ;Ë
Î�å�Ì~x Ü ö Ò |}z(Ï�Ï�xTÌÆÎWß{z1Ì~Ø}Ë�Í~z(Ï Ë�y�z1Ø}Û1â�xMx�Ï²	Ñ(³(³ ß{x ÷ z(Ï�|}x�ß�ö � z1Ø}y�Ì~x�ß�Î5Ø}Ë{y{x�ß�×oâ�Ë ù z�|}x�ß Casanova Ù SAGII x�Ë TS Ù/z(Ï y{x�ÞKz(y�Ë{xÌÖÎ ß{z1Ì~Ø}Ë{Í�z(Ï Ë{y{z(Ø}Û�â�x;Þ�Î5y©Ì�� Î�ÌKÂ(z(y{Í�Ë ù ×oxWx�Ë±Ì�x¯Ë�x�×oÞ}ß±Ï�â ÷ x�ß{ß)Î5Í~y{xWÞKz1Ø}y©Ë�y�z1Ø�Û�x�y ÷ x�Ë{Ë{xß{z1Ì~Ø}Ë�Í~z(Ï���öw � Î�Þ�y�'�ßMÌÖÎ Ë
Î�å�Ì~x Ü ö Ò y{x�Þ�y�â�ß{x�Ï�Ë
Î�Ï�ËMÌ~x�ß±Ë�x�ß�Ë�ß±x�Z�x ÷ Ë{Ø�â�ßMß�Ø�y!$�Ø�x�Ì($�Ø�x�ßTÍ~Ï�ß�Ë
Î�Ï ÷ x�ß|}Í�� ÷ Í~Ì~x�ßs|}x ��w × Ù�z1Ï ÷ z(Ï�ß�Ë
Î	Ë�xL$�Øi�Úx�ÏðÂ(â�Ï�â�y�Î5Ì�Ù?Ì�� Î�ÌKÂ(z(y{Í�Ë ù ×ox3|}xTy{x ÷)ù x�y ÷�ù xTË)Î5åKz(Ø�xß��Úx�ß�Ë�Î�Û�â�y{â&Ë�y�'�ß,x�� ÷ Î ÷ x�Þ�Î�y�y)Î�Þ�ÞKz1y�Ë�Î�Ø�Ü¯Î�Ø}Ë�y�x�ß,×oâ�Ë ù z�|}x�ß�Ù}Û�z1Í~y{x°Þ�Î�y�Å�z(Í~ß�x�Ü ÷ x�Ì�Ì~x�Ï�Ë�öÇ�x ÷ Í+x�Ï ÷ x�$�Ø�Í ÷ z(Ï ÷ x�y{Ï�xsÌÆÎ¾$�Ø�Î�Ì~Í~Ë{â±|}xsÌÆÎ3ß{z(Ì�Ø�Ë�Í~z1Ï z1å}Ë{x�Ï¦Ø�xsx�Ë Ì�x"Ë�x�×oÞ�ß�|}x ÷ Î�Ì ÷ Ø�Ì$�Ø�Í�Ì�Ø�Í�x�ß�Ë+Î5Þ�Þ}y{z1Þ}y{Í~â1ö�Ê�Î&y{x ÷�ù x�y ÷�ù x�Ë)Î5åKz(Ø�x�|}z(Ï�Ï�x,|}x�ß<ß{z1Ì~Ø}Ë�Í~z(Ï�ßå$�Ø�Í�ß�z(Ï�Ë�Ï�x�Ë{Ë�x�× x�Ï�Ë×ox�Í~Ì~Ì�x�Ø�y�x�ßå$�Ø}x ÷ x�Ì~Ì�x�ß<Ë�y�z1Ø}Û1â�x�ß<Þ�Î5ykÇ9Î�ß)Î5Ï}z	Û(Î�ö�Êix�ß<y{â�ß{Ø�Ì�Ë
Î	Ë�ß?Ë�y�z1Ø}Û1â�ß<Þ�Î�yeÈHÝ × ÁUÁ ß�z(Ï�Ë

÷ z(×oÞ�Î5y�Î5å�Ì~x�ß�� ÷ x�Ø�ÜT|}z(Ï�Ï�â�ß,Þ�Î5y�Ï�z5Ë�y�x�Î5Þ�Þ}y{z ÷�ù x1ö��ñ 1�.>2:ò ñ F�óE�ôbC.�_�+-4 � .�)>+m*ea �5� 1>,>+�+=8�7\3 � +$g�9d+ � +-* ! 4W+�4 � f>8>amõ&ã
í�����4j+-3=1�)�,>+ ! 1�.�2�3 � 7\bC.>+0/+�)�3 � *¤762 ö



ÒZÑ ´�µK¶�·�¸�¹�º
»�º
�(�o� ø Ü ö ¾ ® êmÈsÛ�ß�ö£Ç�Î�ß
Î�Ï�z�Û(Î

ê�x�ß�Ë time µ time µ δ%ß�x�Ë �
TS CasanovaÔ Ä Êf�<â ³(³ �)§ ³1³(³ ÷ §1Ù ³YÒ � x ô�É��   « � §1§ ÷ ö Ü Ñ ²�Ò�³ â ² ö Ò ¾ Ü ² Ù � ÜÔ Ä Êf�)§ ³(³1³ �<â ³(³ � â}ÙÚ¾ Ü �C¿R«�É x   v � â Ò ö Ò Ü â�§ � Ü ¾�ö ÒÐ÷ � ¾}Ù ¾ ³Ô Ä Êf�)§ ³(³1³ �)§ ³(³(³ § ³ Ü Ù ²(³ É�¿H� v�v   � v §1§(§(ö Ü � â�§ ÷	÷(³ ö ÷ § ²	Ñ Ù ² §Ô Ä Êf�)§ ³(³1³ �)§>â ³(³ �è�(² Ù ²�Ò ���;« v ¿   � ¿ § Ñ ¾}ö � Ü â Ñ Ü ³/Ñ ö Ò Ü ��Ò Ù Ñ\�Ô Ä Êf�)§>â ³1³ �)§>â ³(³ § Ò â�Ù Ñ ¾ «���É ô �   � � § Ñ â�ö ÷\� Ñ â Ñ	Ñ §1ö ³1² ²�� Ù ¾(¾

�(�o� ø Ü ö ÷ ® êmÈ©Û¦ß�ö�ÈHÝ × Á�Á
ê�x�ß�Ë time µ time µ δ%ß{x�Ë �

TS SAGIIÔ Ä Êf�<â ³(³ �
§ ³(³1³ ÷ §(Ù ³�Ò � x ô�É��   « � ² ¾�ö ³/Ñ Ñ Ü ÷\�è� ö ³�� Ø ³ Ùcâ/âÔ Ä Êf�)§ ³(³(³ �<â ³1³ � â�Ù ¾ Ü Ò § ÷ ¾�â�Ù ² Ü � Ü ö Ü Ñ Ò�²	÷\�è� ö~§ ³ � ³ ö ³\�Ô Ä Êf�)§ ³(³(³ �)§ ³1³(³ § ³ Ü Ù ²1³ ¾�§ Ñ(²1² Ù Ñ(² Ü â}ö ²�Ò ¾ ²YÒ/� ¾�ö ² Ü � ³ ö ³\�Ô Ä Êf�)§ ³(³(³ �)§Câ ³(³ �è�5² Ù ²YÒ Ò	ÒZ÷(² §(Ù Ü § Ñ ¾�öÚ¾ � ¾ �/Ñ â�§1ö Ü ÷ � ³ ö ³ âÔ Ä Êf�)§>â ³(³ �)§Câ ³(³ § Ò â}Ù Ñ ¾ ÷YÒ ¾ � Ü Ù Ñ Ü ÷ §1ö Ò ¾ § ³ § Ò�²	÷ ö Ñ Ü � ³ ö ³(²

Ê�Îíê#Î�å�Ì~x Ü ö ¾ Ë y�x�ß{Þ�x ÷ Ë�Í�Û�x�×ox�Ï�Ë�ê#Î�å�Ì~x Ü ö ÷ Ì |}z1Ï�Ï}x�Ì~x�ß�|}Í7Zfâ�y�x�Ï�Ë�ß�y�â�ß{Ø�Ì~Ë)Î5ß�Ë�y�z1Ø�Û�â�ßÞ�Î�y TS x�Ë Casanova Ë y{x�ß{ÞKx ÷ Ë{Í�Û�x�×ox�Ï�Ë Ë
SAGII Ì z1«¯Ì~x�ß ÷ z(Ì�z(Ï�Ï�x�ß µ ÷ z1y�y{x�ß{ÞKz1Ï�|�x�Ï�Ë�&ÌÆÎ�ß�z(Ì~Ø}Ë�Í~z1Ïo×oz>à�x�Ï�Ï}x,|}x�ß 100 Þ�y�z1å�ÌX'�×ox�ß�|�Î�Ï�ß ÷)ù Îè$�Ø�x¤Â(y{z(Ø�ÞKx1Ù(Ë{y{z1Ø�Û�â�x�Þ�Î�y ÷)ù Î/$�Ø�x×oâ�Ë ù z�|}x1ö�Ê�Î ÷ z1Ì~z(Ï�Ï�x time ÷ z1y�y{x�ß{ÞKz1Ï�|©Î5ØoË{x�×oÞ�ß�×oz>à�x�Ï"x�Ïsß{x ÷ z(Ï�|"Ï�â ÷ x�ß{ß
Î�Í~y{x�ÞKz(Ø�yË�y�z1Ø}Û1x�yTÌÆÎ\ß{z1Ì~Ø}Ë{Í�z(Ïiö,Ê�Î ÷ z1Ì~z1Ï}Ï�x δ x�ß�Ë3Ì~x Ë)Î5Ø�Ü |a� Î5× â�Ì�Í~z(y)Î	Ë�Í~z1Ï�$�Ø�Í°â?Â�Î�Ì~x Ë

µTS �
µCasanova Ì � µTS Ë y{x�ß�ÞKx ÷ Ë�Í�Û�x�×ox�Ï�Ë Ë

µTS � µSAGII Ì � µTS Ì örÝ Þ�Î�y�Ë{Í�y­|}xoÌÆÎøê#Î5å�Ì~x Ü öÚ¾�Ùz(Ï�y{x�×sÎ�y]$�Ø}xå$�Ø�xkêmÈ°|}z(Ï�Ï�x+Ø}Ï�x�Î�×oâ�Ì~Í~z1y�Î�Ë{Í�z(Ï�|�x ��Ò Ë�z Ü ² Þ�Î5y ÷ x�Ï�Ë#|�Î�Ï�ß�Ì~x�ß�y{â�ß{Ø�Ì�Ë
Î	Ë�ßx�Ï ÷ z(×oÞ�Î�y)Î�Í�ß{z(Ï©Î�Û1x ÷ Ç�Î5ß)Î�Ï�z�Û1Î�ö�Êix�ß�y{â�ß�Ø�Ì�Ë
Î	Ë�ß�|}x TS ß�z(Ï�Ë�Ï�x�Ë{Ë{x�×ox�Ï�Ë�× x�Í�Ì~Ì~x�Ø�y{ßå$�Ø�x÷ x�Ø�ÜqÅÖz1Ø�y�Ï�Í�ß Þ�Î5y¼Ç9Î�ß)Î5Ï}z	Û(Î�Ù ÷ z1Ï ÷ x�y{Ï�Î�Ï�Ë�ÌÖÎL$�Ø�Î�Ì�Í�Ë{â±|}x�ß ß{z1Ì~Ø}Ë{Í�z(Ï�ß�x�Ë Ì�x"Ë�x�×oÞ�ß ×oÍ~ßÞKz(Ø�y�Ì�x�ß9Ë�y�z1Ø�Û�x�y�ö
Ý Þ�Î�y�Ë�Í~y;|}x ÌÖÎðê#Î�å�Ì�x Ü ö ÷ Ù,z1Ï y{x�×sÎ5yU$�Ø�xó$�Ø�x ×sÎ�Ì�Â1y{â Ì�x�ß;z(Ø}Ë�Í~Ì�ß;ß{z1Þ ù Í�ß�Ë�Í($�Ø�â�ßË Ú�y)Î�Ï ÷)ù ��Î5Ï�|YåKz(Ø�Ï�|Yx�ËsÌÆÎ Þ ù Î�ß{x;|}ØYÞ�y{â�Ë{y)Î�Í~Ë{x�×ox�Ï�Ë Ì Ø}Ë�Í~Ì~Í�ß{â�ß©|�Î�Ï�ß SAGII Ù?Ï�z(Ë{y{x

TS Î�y{y{Í�Û�x��&Ë{y{z(Ø}Û�x�y+|}x�ß�ß�z(Ì~Ø}Ë�Í~z1Ï�ß ÷ z(×oÞ�Î�y)Î�å�Ì�x�ß�� SAGII x�Ë+ÌÆÎ­|}Í7Zfâ�y�x�Ï ÷ x�x�Ï�Ë{y{x TSx�Ë SAGII Ïi�Úx�ß{Ë?Þ�Î5ß�Ë{yU'�ß�Â(y)Î�Ï�|}x1ö Ä Ï�Â1â�Ï}â�y)Î�Ì�Ù(z(Ï ÞKx�Ø}Ë�|}Í~y{x+$�Ø}x9Ì�x�ß?y{â�ß{Ø�Ì�Ë
Î	Ë�ß�Ë{y{z(Ø}Û�â�ßß{z1Ï�Ë�Ë�y�'�ß�x�Ï ÷ z(Ø�y)ÎZÂ(x�Î5Ï�Ë{ß,x�Ë,×oz(Ï�Ë�y�x�Ï�Ë�Ì��ÚÍ~Ï�Ë�â�y�½�Ë�|}x°Ï�z5Ë�y�x�Î5Þ�Þ�y�z ÷�ù x1ö



± 8 3 ´]4Q?/@{¸>8 3 Ò	Ò
Æ±rvÆ ° Ê � ����Ë!�	��Ê �
w Î�Ï�ß ÷ x ÷)ù Î�Þ�Í�Ë�y�x1Ù�Ì~xsÞ�y{z(å�Ì('�× x±|}xsÌÆÎ¯|�â�Ë�x�y�×oÍ�Ï�Î�Ë�Í~z(Ï\|}ØïÂ�ÎZÂ1Ï�Î�Ï�Ë Ë �<w × Ì |�Î�Ï�ßÌ�x�ßox�Ï ÷)ù '�y�x�ß ÷ z1× å�Í�Ï�Î�Ë�z(Í~y{x�ßsÎWâ�Ë{âTâ�Ë�Ø�|}Í�â1ö Á Ì9ß�� ÎZÂ1Í�Ë"|a�ÚØ�ÏkÞ}y{z(å�Ì('�× x3|a�Úz(Þ}Ë�Í~×oÍ~ß)Î�Ë{Í�z(Ï÷ z(×�å�Í~Ï�Î�Ë{z1Í~y{x©Î5ß{ß{x × ÷ z(×oÞ�Ì~x�Ü}x1ö�ª,z(Ø�ß�Î�Û1z1Ï�ß�Þ�y�z1ÞKz(ß{âsØ�Ï�x"Ï�z(Ø}Û�x�Ì~Ì~x±Î�Þ�Þ�y{z ÷)ù xså�Î�ß{â�xß{Ø�y­ÌÆÎMy{x ÷)ù x�y ÷)ù x Ë
Î�åKz1Ø�xoÞKz1Ø�y°Ë{y{z1Ø�Û�x�y­Ø�Ï�xsÎ�Ì�Ì~z ÷ Î�Ë{Í�z(Ï z(Þ}Ë�Í~×sÎ�Ì~x1ö � Ì�Ø�ß{Í~x�Ø�y{ß­x�Ü}ÞKâ�y�Í��×ox�Ï�Ë)Î�Ë{Í�z(Ï�ß�×ox�Ï}â�x�ß�ß{Ø�y�|}x�ß�åKx�Ï ÷)ù ×sÎ�y{¥�ß�x�Ë�|}x�ß ÷ z1× Þ�Î5y�Î5Í~ß{z1Ï�ß�Î�Û�x ÷ |}x�ß�Î�ÌKÂ(z(y{Í�Ë ù ×ox�ß|}x°Ì���â�Ë
Î	Ë�|}x°Ì�� Î5y�Ë ÷ z(Ï ÷ x�y{Ï�Î�Ï�Ë PDG ��ß
Î�Û�z(Í~y­¬ Casanova x�Ë SAGII ×oz1Ï�Ë�y{x�Ï�Ë,Ì���x?ÅÆ�� ÷ Î ÷ Í~Ë{â°|}x�Ï�z5Ë�y{x�Ï}z1Ø}Û1x�Ì�Ì~x­Î�Þ�Þ�y{z ÷)ù x1ö w Î5Ï�ß�Ì�x ÷)ù Î�Þ�Í�Ë�y�xO$�Ø}Ífß{Ø�Í~Ë�Ù�Ï�z(Ø�ß9Þ}y{z(Þ�z(ß{z(Ï�ß9Ø�Ïß-à�ß�Ë]'�×ox&� å�Î�ß{x&|a� ÎZÂ1x�Ï�Ë�ß�x�Ë9Ø}Ë�Í~Ì~Í�ß)Î�Ï�Ë9ÌÆÎ ×oâ�Ë)Î ù x�Ø�y�Í~ß{Ë{Í%$�Ø�x°|}x�y�x ÷)ù x�y ÷)ù x�Ë
Î�åKz1Ø�x�ÞKz1Ø�yß{Í�× Ø�Ì�x�y�Ì�x°×oâ ÷ Î5Ï�Í~ß{×ox­|a�Úx�Ï ÷)ù '�y�x�ß ÷ z1× å�Í~Ï�Î�Ë{z1Í~y{x�ß�ö
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å|æ-�xæyè ��ìmêYí;î q;ïxñ ÷§íx÷§ëEîhò;q�îJê�ùxò
�;o BSÖ D @GF�B ` V O @ OQH F X B]F D I X3DfH F,K D�H IU\ D=X e ONHTD I X,` I H á H FTifV DEgmàÒo�DfH F�IU@ D�D @GF O F Z�H F�BÛnF O M�@U@^B ONXTDld I OYP ME@ H F O FTI D K D @UMÛápBSI `hD @UMSF X[D±H á H FTifV DEg%�pDfH F�¡ P�~UDfHAP M�@ HjO F D � Ø
Ù e DfO KQK DfX�H I X K D _vME@ Ý M�@ P F O M�@U@ D V D @GF ` I H á H FjifV D�g
Ù K�B]@ P=DfX K o�D @ P�~ i XTD 8
Ù B XTX[� F DfX K o�D @ P�~ i X[D 8
Ù K�B]@ P=DfX K o BSÖ D @GF�F�BS_vM�I.8
Ù Ý B ONXTD K�B P MGM XT`JO @^BrF O M�@ D @GF X[D K DfH B]Ö D @qF Hx` I H á H FTifV DEg
� B H F X I P FjI XTDl`hDl` ME@U@ Z=DfH K ONZfD � P=D FÒB]Ö D @GFA\ D IJF � F XTD±X[ZfH IJV ZfDlP M�V,V D±H I O F Ø
Ù °w`JÝ�� âÒÖ D @GF � â ` V O @ ØJDfH FAK o�OQ`JD @GF ON�^P BrF D I Xx`JD K o B]Ö D @GFÒB ` V O @ ONH F X B]F D I X.g
Ù âxKQK � BSÖ D @GF � K ONH F ØJDfH FAK�B3K ONH F Dl`JDfH B]Ö D @GF HAP M�@ H F O FTI^B]@GFAK D±H á H FTifV DEg
Ù�� {1X[D�� K ONH F ØUDfH F�KuBcK ONH F Dl`JD FjM�IJF DfH K DfH M {1XTDfH \ X M�\vM HjZfD=HÛg
Ù kxZ _UIJF �AD @ Pj~sØUDfH FAK�B ` BrF Dl` I `JZ _UIhF `JD K o�D @ P�~ i X[DEg
Ù Ô7O @ �AD @ P�~sØUDfH FAK�B ` B]F D}`JD�� @ `JD K o�D @ P�~ i XTDEg

å|æ-�xæ¹ç ��ìmêYí;î q;ó�ôAê*îhêYùAò
�;o BSÖ D @GFtB Pj~UD F D I XmDfH F�K o�O @GF DfXTÝ B P=DAD @GF X[D K DAH á H FjifV D�D F;K o B P�~JD F D I Xm~ IUVbB O @ gq° K�F X B O F DFjM�IJF D=H K DfHx`hD VbBS@ `JDfHx`�o B P�~ B]F Ý M X VcIUK ZfDfH \^B X�P=D}`hDfX @ ONDfX.gl� M�@ X^] K DlP M�@ HTONH F DlD @ Ø
Ù � B XTZ.P IU\ ZfX BrF O ME@ `JDfH V,MSF HÒ`JD \^B HTHTD>D FÒK DfH @UMEV HÒ`JDfH B P�~JD F D I X[H�P ME@U@ D.P F ZfH B]I
H á H FTifV DEg
Ù �mo�D @ XTD Ö ONH F XTD V D @GF `JDfH M {*X[DfHAÝ M X VcIUK ZfDfH \�B X K D=H B P�~UD F D I XTH.g
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�o�-�y� �hg � Ù â XjP�~UO F D.P FjI XTD \ X ME\vM HTZfD}` I H á H FTifV Dl`�o�D @ P�~ i X[DfHxP M�Vc_ O @^B]FTM ONXTD=H



B�� ¥§¦v¨=©1ª¬«¬­�®.¯

× M�I X�P=D±Ý B ONXTD 8UK o BSÖ D @GFÒB P�~UD F D I XA`JONH \vM HTD}`JD K�B H F X I P FjI X[Dl`JDl` ME@J@ ZfDfHAH I O eEB]@GF D,Ø
Ù °w`JÝ�� âÒÖ D @GF � â P�~UD F D I X±ØUDfH FAK o�OQ`JD @GF Ok�^P B]F D I Xx`JD K o B]Ö D @GFÒB Pj~UD F D I Xfg
Ù�� {1X[D�� â P�~UD F D I XlØJDfH FAK o M {*X[Dl`�o B P�~ BrF `JD K o B Pj~UD F D I Xfg
Ù °w`JÝ�� â P�~UD F D I XlØUD=H F�K o�OQ`JD @GF Ok�^P BrF D I XA`JD K o B Pj~UD F D I X�	ºH ME@�V,MSF `hD \^B HTHTD�
�g
Ù ��MEV � â P�~UD F D I XlØJDfH FAK D @UM�V `hD K o B P�~UD F D I X.g
Ù °w`JÝ�� â ` V O @ OQH F X B]F D I X±Ø K o�OQ`JD @GF ON�^P B]F D I Xx`JD K o B]Ö D @qFAâ ` V O @ ONH F X BrF D I Xfg
Ù °w`JÝ�� âÒÖ �xý�k Ø K o�OQ`JD @GF ON�^P B]F D I Xx`JD K o B]Ö D @GFA_^B HjDl`JDl` M�@U@ ZfDEg

å|æ-�xæ�� ��ìmêYí;î��;êYíxïxêYùAò

à�o�D=H F�K o�O @GF DfXTÝ B P=DÚD @GF X[D K DÚH á H FjifV DÚD F�K D e D @ `JD I Xa~ IUV�B O @ gy� ME@ X^] K D \ XTO @ P=O \^BSK
P M�@ HTOQH F D �,K�B]@ P=DfX K o M {*X[Dc`JD e D @GF D}Ý M X VcIUK ZfD \^B X K D e D @ `JD I Xfg*× B X V O5HTDfH F�¡ P�~JDfH @JMEI H
P=O FjM�@ HAD @ P M X[D�Ø
Ù �mo�D @ XTD Ö ONH F XTD V D @GF `JDfH M {*X[DfHAÝ M X VcIUK ZfDfH \�B X K D=H e D @ `hD I XTH.g
Ù â h P�~UD=X K o�Z F�BrF `JD K o�D @ Pj~ i XTD(	 V D=O KNK D I XTD M {1XTD 8 � @ `JD K o�D @ P�~ i XTD 8 gfg.g¡
�g
�;o BSÖ D @GF�e D @ `JD I XA`JONH \vM HjDfX B `JD KuB H F X I P FTI XTDl`JDl` M�@U@ ZfDfHAH I O e�BS@GF D,Ø
Ù °w`JÝ�� âÒÖ D @GF �yYmD @ `JD I XlØJDfH F�K o�OQ`JD @GF ON�^P BrF D I Xx`JD K o B]Ö D @GF|e D @ `JD I X.g
Ù�� {1X[D�� e D @ `JD I XlØJDfH FAK o M {1XTDl`JD e D @GF Dl` I�e D @ `JD I X.g
Ù °w`JÝ�� e D @ `JD I XlØJDfH FAK o�OQ`JD @GF ON�^P B]F D I Xx` I�e D @ `hD I X�	¹H ME@�V,MSF `JD \^B HTHjD�
�g
Ù ��MEV � e D @ `JD I X}ØJDfH FAK D @UMEV ` I�e D @ `JD I Xfg

å|æ-�xæ"� ��ìmêYí;î�ìmêYëEîJ÷yö;íxíAq;÷wòJê ïxê�¢Tq;ëGê(ïxê(ïxö;íxíxõ�ê�ë
�AMEI H BfeqME@ H ÜwIUÖ Z IJF O K D K o IhF O K ONH B]F O M�@ `�o IU@CB]Ö D @GF>\vMEI X VbB O @GF D @ OQX K�B�V�B HTHTDb`�o�O @hn

Ý M X VbBrF O M�@ Hcd I O�P=ONXjP IUK D @GF D @GF XTD K DfH B]Ö D @qF H>P ME@ H F O FTI^BS@GF>@JM�F XTD�H á H FTifV DEg �AMSF XTD _�B HTD
`JD±` ME@U@ ZfDfH�DfH F�IU@ D @ HjD Vc_UK Dl`JD F�B]_UK DfH IJF O K ONHTZfDfH \vMEI X�H B]IJe D ÖqB Xj`JDfX K DfH�O @ Ý M X VbBrF O ME@ H
P M�@ P=DfX @�BS@GFAK DfH B P�~UD F D I XTH 8UK DfH e D @ `JD I XTH B O @ HTOYd I D K D I XTH M {1XTDfH.gâ � @ `JD�Ý B P=O K O F DfX KuB¢Ö DfH F O M�@ `JD K�B¢_^B HTD�`JD�` ME@U@ Z=DfH�D F�ME\hF O V OQHTDfX K D F D V,\ H�`JD
XTD.Pj~UDfXjPj~UD 8G@UM�I H BfeqM�@ H IJF O K OQHTZ IU@�BSÖ D @GF d I O Ö�i XTDÒP=D F[F DÒ`JDfX @ O i XTDEg � @�B]I X B ` ME@ P \vM�I XK�B P K�B HTHTD BSÖ D @GF `JD _^B HTD}`hDl` ME@U@ Z=DfH K D=H BrFTF X[O _UIhF H�H I O e�BS@qF HlØ
Ù °w`JÝ�� âÒÖ �xý�k ØUDfH F�K o�O�`JD @GF Ok�^P BrF D I XA`JD K o BSÖ D @GFA_^B HTDl`JD}` M�@U@ ZfDfH�	 âÒÖ D @GF ý�k£
�g
Ù °w`JÝ�� âÒÖ � â k Ø�D=H F�K o�O�`JD @GF Ok�^P BrF D I XA`JD K o BSÖ D @GFAâ ` V O @ OQH F X B]F D I X.g
Ù °w`JÝ�� âÒÖ �yY�ØJDfH FAK o�OQ`JD @GF ON�^P B]F D I Xx`JD K o B]Ö D @GF YmD @ `JD I X.g
Ù�� {1X[D�� âÒÖ �yY�ØJDfH FAK o M {1XTDl`JD e D @qF Dl` I�e D @ `JD I X.g
Ù °w`JÝ�� âÒÖ � â ØJDfH FAK o�OQ`JD @GF ON�^P B]F D I Xx`JD K o B]Ö D @GFAâ P�~UD F D I X.g
Ù�� {1X[D�� âÒÖ � â ØJDfH FAK�B3\ X ME\vM HTO F O M�@ `�o B Pj~ B]F `JD K o B P�~UD F D I X.g
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å|æ-�xæ¬å ��ìmêYí;îCîrqs¢lö;ù
�mo BSÖ D @GF�F�B]_vMEI DfH FtK o BSÖ D @GF d I OvZ e�B]KQI D K DfH M {*X[DfHtD @ HjD _^B H BS@GF H I X K o B]KNÖEM XTO F ~ V D�`JDKuB X[D.P�~UDfXTP�~UD F�BS_vM�I DEg*�mo ME_JÜ D.P F OQÝmP ME@ HTONH F D � HTZ K D.P F O M�@U@ DfX K DfH M {1XTD=H ÖGB]Ö�@^BS@qF DfH VbB �JO nV ONH B]@GF�K D ÖqB O @ ` I�e D @ `JD I Xfg��mo B]KNÖEM XTO F ~ V D IJF O K ONHTZlDfH F `JZ F�B O KNK Zl` BS@ H K D}Pj~ BS\ O F XTD � g
�mo BSÖ D @GF�F�B]_vM�I `JONH \vM HTDfX B `JDfH�O @ Ý M X VbB]F O M�@ H�H I O e�BS@qF DfHlØ
Ù °w`JÝW� âÒÖ � F�B]_vMEI Ø K o�OQ`JD @qF Ok�^P B]F D I Xx`JD K o BSÖ D @GF�F�B]_vM�I g
Ù °w`JÝW� âÒÖ � B ` V O @ Ø K o�O�`hD @GF Ok�^P BrF D I XA`JD K o B]Ö D @GFAâ ` V O @ OQH F X BrF D I X.g
Ù ��ONH F D�� M {1XTD,Ø K�B3K OQH F Dl`JDfH M {*X[DfH \ X M�\vM HTZfDfH.g
Ù max � trials ØUD=H F�K D @UM�Vc_ X[Dl`JDfH�D��JZ.P IJF O M�@ H.gÙ max � iter ØUDfH FAK D @UM�Vc_ XTD VbB �hO V>IUV `JDfH�O F ZfX B]F O M�@ H.gÙ iter � best ØUDfH FAK D @pIUV Z=X M `hD KuB3V DfO KNK D I XTD±O F ZfX BrF O M�@ gÙ A∗ ØJDfH F�K�B3V DfO KNK D I X[DlH M�KQIJF O M�@ `*o IU@ D±D��JZ.P IhF O ME@ P M�I X B]@GF D B.e D.P K D}P M�¤JF F ∗Ù A∗∗ ØvDfH F�K�B�V DfO KQK D I X[D3H M�KQIJF O ME@ÚF X MEIJe ZfD3` I X B]@GFÒFjM�IJF DfH K DfH�D��JZ.P IJF O ME@ H B.e D.P K DVbB �JO VcIUV XTD e D @pI D F ∗∗ gÙ TL DfH FAK�B3K OQH F D F�BS_vM�I DEg° K D��JONH F DÒ`�o B]IJF XTDfH�D @GF O F ZfHR` BS@ H @UM�F XTDxH á H FjifV DAD F d I O ÜyM�I D @GFtIJ@ X`] K DxO V�\vM X F�B]@GF ` B]@ H

H ME@ Ý M�@ P F O M�@U@ D V D @GF Ø KuB P K�B HTHTD M {1XTD 8JKuB P KuB HTHTD \ X M ` I O F D FAK�B P K�B HTHjDlP K OQD @qF g
å|æ-�xæ$¥ ¦sðvq;ëpëpê¨§ª©}òJê
� B P K�B HTHTD M {1XTD�DfH FlKuB P K�B HTHTD�d I Om`JZ=� @ OND K DfH M {1XTDfH}`JD K o�D @ P�~ i XTDEgY� B P K�B HTHTD M {1XTD\vM HTH i `JD K DfH B]F[F X[O _UIJF H�H I O e�B]@GF HlØ
Ù °w`JÝW� M {*X±ØUDfH F�K o�O�`hD @GF Ok�^P BrF D I XA`JD K o M {1XTDEg
Ù k BrF D�� \ X M�\ � M {1XTD,ØJDfH FAK�B ` BrF Dl`JD \ X M�\vM HTO F O M�@ `JD K o M {1X[DEg
Ù k BrF D��|� @ � M {1XTD,ØJDfH FAK�B ` BrF Dl`JD�� @ `JD K o�D @ Pj~ i XTDEg
Ù °w`JÝW�AP K OND @GF ØUDfH F�K o�O�`hD @GF Ok�^P BrF D I XA`JD}P K OND @GF g
Ù ��ONH F � \ Xj` I O F ØJDfH FAK�B3K OQH F Dl`JDfH \ X M ` I O F HA`JD K o M {1XTDEg
Ù ��ONH F � \ XTO � ØUD=H F�K�B3K OQH F Dl`JDfH \ XTO ��`JD K o M {*X[DEg
Ù ×zXTO � � FjMSF�B]K ØJDfH FAK D \ XTO � FTM�F�BSK `JD K o M {*X[DEg
Ù V áh\ D�� M {*X[D,ØUDfH FAK D Fyáh\ Dl`JD K o M {1XTD(	 M {1XTDl`�o B Pj~ B]FAM�I�M {1XTD±`JD e D @GF D�
�g

å|æ-�xæ¬« ¦sðvq;ëpëpê�­xòJö|ïÒùÒ÷Óî
� B P K�B HTHTDT® \ X M ` I O F ®ßDfH F�KuB P K�B HTHTDRd I Oh`JZ.P=XTO F�K D \ X M ` I O F g�ä KNK D \vM HTH i `JD K DfH B]F[F X[O _UIJF H

H I O e�B]@GF HlØ
Ù °w`JÝW� \ X M ` ØUDfH FAK o�O�`JD @qF Ok�^P BrF D I XA` I�\ X M ` I O F g
Ù �AM�V ØJDfH FAK D @UMEV ` I�\ X M ` I O F g
Ù ãÚB Xjd I D,ØJDfH FAK�B3VbB Xjd I Dl` I�\ X M ` I O F g
Ù kxDfHjP=XTO \ ØGDfH FRKuB `hDfH�P�XTO \JF O ME@ ` Ia\ X M ` I O F 	¬P M�V,V DcØ K D @pIUV ZfX M `JDÒHTZfXTOND 8pK�B ` B]F D
`JD±Ý B]_ XTOQP BrF O ME@j8 gQg¡
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� B P K�B HTHjD�P K OQD @GF D=H F}IJ@ DbP K�B HjHTD�P MEV�\vM X F�BS@qF}K D \ X M � K `JDbP�~ B d I D�P K OND @GF ` I HTO F DEg?A@ P K OND @GF,\ D IJF � F XTD IU@#e D @ `JD I X,d I O|H MEI ~ B O F D e D @ `JX[D�HTDfH ME_JÜ D F H M�I�IU@�B Pj~UD F D I X
P�~UDfXTP�~ B]@GFÒ�,BfeEM ONXA`JDfH _ OND @ H.g^� B P K�B HTHTDlP K OND @GFA\vM HTH i `JD K�B `JDfHjP=X[O \JF O M�@ H I O eEB]@GF D,Ø
Ù °w`JÝW�AP K OND @GF ØUDfH F�K o�O�`hD @GF Ok�^P BrF D I XA` I P K OND @GF g
Ù ã�MSF � \^B HjHTD,ØUD=H F�K D V,MSF `JD \^B HTHTDl` I P K OQD @qF g
Ù �AM�V ØJDfH FAK D @UMEV ` I P K OND @GF g
Ù ×zXTZ @UM�V ØUD=H F�K D \ X[Z @UM�V ` I P K OND @GF g
Ù â `JXTDfHTHTD,ØUDfH F�K o B `JX[DfHTHTD \ ~ á HTOQd I Dl` I P K OND @GF g
Ù D V�B O K ØUD=H F�K o B `JXTDfHTHTDlD VbB O K ` I P K OND @GF
Ù·� X ÖGB]@ ONH BrF O M�@ ØUDfH F�K o M X ÖGB]@ ONH BrF O M�@ ` I P K OQD @qF 	¹H M P=OQZ F Z MEI�\^B X F O�P IUK ONDfX�
�g

�,+j� �¹¸W�R279�8���ºS6>0�:;27<=6>0�0����f�=�

k B]@ HzP=D FTF D \^B X F OQD @UMEI H \ X[ZfHTD @GFjM�@ H K D�Ý ME@ P F O ME@U@ D V D @GF `JD @UMSF XTD�H á H FTifV D�D @>V,ME@hnF X BS@GF HTDfH B P F O e O F ZfH \ XTO @ P=O \^B]K D=HxD FAK D=Hx`JO BSÖ X B]V,V DfHA`JD±HTZ.d I D @ P=D}P M XTX[DfH \vME@ ` B]@GF HÛg
× B X V O K DfH B P F O e O F ZfH \ XTO @ P=O \^BSK DfHx` I H á H FjifV D \ X M�\vM HTZ 8U@UM�I HxP=O FjM�@ H}Ø
Ù � B}\ X M�\vM HjO F O M�@ `�o IU@ D M {1XTDcØJP=D F[F D B P F O e O F Z \ DfX V D F��>IU@be D @ `JD I XZ	¹XTDfH \ D.P F O e D nV D @GFRIU@�B P�~UD F D I X�
�`hD�Ý M X VcIUK DfXtH ME@�M {1XTD�`JD e D @GF D»	¹X[DfH \ D.P F O e D V D @GF `*o B P�~ B]F 
 8
H B P�~ B]@GF d I o IJ@ D M {1XTDlP M�@ P=DfX @ D}`JDfH \^B d I D F HA`�o M�_UÜ D F HA`JOk{*ZfX[D @GF H.g
Ù � B P M�@ H IUKkF�B]F O M�@ Ø IU@�e D @ `JD I X»	ºXTDfH \ D.P F O e D V D @GFÒIU@¢B Pj~UD F D I X�
 \ D IJF�BfeqM ONX IU@ D
OQ`JZfD±H I X K o�~UONH FjM XTOQd I D}`hDfH M {*X[DfH B O @ HTOYd I D K D±XTZfH IUKkF�BrF `JDfH�D @ P�~ i X[DfHÛg
Ù �mo�O @ HjP=X[O \JF O M�@ H I XxHjO F DbØ1P=D F[F D B P F O e O F Z \ DfX V D F±�,IU@ P K OND @GF `JD>HÛo�O @ H�P=X[ONXTD>H I X K D
HTO F DEg ?A@ P K OND @GFc\ D IJF � F X[D IU@Le D @ `JD I XcP�~JDfXjP�~ B]@GF���e D @ `JX[DaHTDfH M�_UÜ D F H M�ILIU@B P�~UD F D I XAP�~UDfXTP�~ B]@GFÒ�,B Pfd I ZfX[OQX IJ@�_ OQD @ g
Ù � B Ö DfH F O M�@ `*o M {*X[DfHÚØ�P=D F[F D M�\JF O M�@ú@JMEI H \ DfX V D F `JD V,M `JOk��DfX 8�BSV Z K O M X[DfX M�I
H IU\U\ X[O V DfX IU@ D M {1XTD±`JZ Ü[� D @ X[D Ö OQH F X[ZfD}` B]@ H K D±H á H FjifV DEg
Ù �mo�Z eEB]KNI^B]F O M�@ `JDfH M {1XTDfHbØ K o BSÖ D @GFlF�B]_vMEI 	 IJF O K ONH B]@GF}K D \ X M P=DfHTH I H>`JD�XTDfP�~UDfXjPj~UDF�BS_vM�I `JZ.P=X[O F ` B]@ H K DsP�~ B]\ O F XTD � 
 \ D=X V D F `�o�Z eEB]KNI DfX K DfH M {1XTDfH�H M�IUV ONHTDfH�D F
DfHTH B OQDû`JD¢`JZ F DfX V O @ DfX K�B P MEV>_ O @�B ONH ME@ ÖqB]ÖE@^B]@GF DEgR��D _UIJF ` Iúe D @ `JD I XaZ F�B]@GF
`JD e D @ `JX[DûHTDfH M�_UÜ D F H�`JDûH M X F D ��VbB �JO V ONHjD=X�HTDfH ÖGB O @ HÛgt�YD \ X M�_UKNifV D¢`JD KuB
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ü âÒ@ `hDfXTH ME@ ¶�·|ÿ�Ç��^Õ ¤�¤E¤�� â g âx@ `JDfXTH M�@.8Jã g�V5D @ ~ IU@ D @ D F Ôtg¾½ ÖEÖ DEg�®�° @qF D Ö DfX�×zX M�Ö X BSV3nV O @UÖ Ý M Xaà MEV>_ O @^B]FTM X[O B]K�âÒI P F O ME@ N O @U@ DfX�kxD F D=X V O @^BrF O ME@ ® 8 ±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]À�Â³²pU·Ë¾o±jµ^·w¶�Ä�µ*ÿ]·¹¸ÓÂ]µ*ÿSÇ¿�mÂ]µ ²f¶�Äj¶�µ*Æ�¶xÂ]µ'��´UÇ ·¹¸ËÌÀ��ÊG¶�µ�·4�^¿rÀ�·w¶�ÍcÀ�Ñp°yä;ämäsà M�V,\UIJF DfXs� M P=OQD Fwá
×zXTDfHTH 8 F IUKká38U\U\ Ø ��� n �3¯ 8 Õ ¤E¤�¤ g
ü â X \ O @�B Xc¶�·|ÿ�Ç���Õ ¤�¤E¤�� �vg â X \ O @^B X 8hâ g k MEÖqB PÒD FA� g V B]FT_UIUK gy® âÒ@�M�\ D @ D K D.P F X M�@ O�P VbB X n
[�D Fj\UK�B P�D F ~UX M�IUÖ ~ BSÖ D @GF§nÎ_^B HTD.` KRM X^[pÝ M�KNM�K H±Ø ã�M�\U\ D F ® 8 ±jµÁ±jµ^·w¶�Ä�µ*ÿS·¹¸¬Â]µ*ÿ�Ç¿ÂhÂ]´pÄ�µ*ÿSÇ
Â]µ Æ�¸QÊS¸Ë·wÿ�ÇCÃ�¸¬Ã�Äjÿ]Ä�¸¬¶�À�Ñ eqM�K � 8 n1

8J\U\ Ø ��¯ n � � 8 Õ ¤�¤E¤ g
üþý B]@ [pHc¶=·|ÿSÇ�� �A��¼���� FJg �1grý BS@ [GH 8 FUg � gr��D.` ápB `lD F k>g ×7gr× M X F DfX.gX® âÒKQKNM P B]F O @UÖxIU@ P=DfX F�B O @B]@ ` IU@ XTDfH \vM�@ HjO e D�XTDfHTH MEI XTP=D�Ø BS@ D�� \ DfX[O V D @GF�B]KJBS\U\ X MGB P�~�® 8 ±jµb·Ë¾U¶ÅÄ2�)��ÆÆÂhÂ]´pÄ�µ*ÿSÇ
Â³²°ÇAÆ�Ârµ*Â]Íc¸ÓÆ�À�Ñ eqMEK Õ ¤ 8 n1

8J\U\ Ø � n Õ�� 8 �A��¼�� g
üþý�D BS@ ��������� FJg àÒg5ý;D BS@ gÄ®"Q�D @ D F O�P�H BS@ `sX BS@ ` MEV [�D á HlÝ M X±HjDfd I D @ P=O @UÖûB]@ ` M�\JF O V O n
@ BrF O M�@ ® 8 ±jµ�È	ÄD�P�ÉÂhÂ]´pÄ�µ*ÿSÇ5Â³²'�mÂ]ÍÒ½^´J·¹¸ËµpÊ 8 Y MEK ¯ 8 n2

8U\U\ Ø � � � n �A¯�¤ 8 �A����� g
üþý�D @ ~ BSV�MEI D F � B ONH �A��� Õ � ýÒg]ý�D @ ~ BSV,M�I�8 �;g¡� B OQH.g ����� ÕJg ®�V|~UD M XTD F OQP BSK H FTI ` á±M ÝJH áhV3nV D F XTONDfH|O @�\ X M�\vM HjO F O M�@^BSK P B]K P IUKQI H B]@ ` B]\U\UK O�P BrF O M�@ H�®]g	±jµ ¿ Ä�ÂÛÆ�¶�¶jÈ]¸ËµhÊ]À}Â³²�·º¾U¶'�º��Ì
Æ°Ç,É ÊT¹ 8J\U\ Ø^Õ ¼�� n Õ ��� 8 �A��� Õhg
üþý M�IUÖ ~ B P�OR¶=·Rÿ�Ç��þÕ ¤�¤�¼�� k>g5ý M�IUÖ ~ B P=O 8 ýÒg ý�D @ ~ BSV�MEICB]@ `�I}gFkxXTO B H 8 ®"Q�D @ D F OQP âÒKNÖEM]n
X[O F ~ V H BS@ `Ã�hP B]F[F DfX<�pD B XjPj~ Ý M X F ~UD ã�â°¯An � â V	×ßX ME_UK D V H�® 8 ±jµ À�ÂJÂr´hÄ�µ*ÿ�Ç�Â³²� ÿ]·º¾U¶�Íbÿ]·¹¸ÓÆ�ÿ�ÇË� ÂÛÈE¶fÇËÇ ¸ËµpÊ#ÿ]µ1È ��Ç�ÊGÂrÄ�¸Ë·º¾GÍcÀ�Ñ 8 Y MEK ´ 8ß\U\ Ø �f¤�� n � Õ � gmÔ�Z e XTONDfXbÕ ¤E¤�¼ g
× IU_UK ONHT~UD.` _Gá � \ XTO @UÖ DfX.g
üþý M�IUÖ ~ B P�OYD F kÒX[O B HxÕ ¤�¤ � _ � kcgmý MEIUÖ ~ B P=O 8 I}g�kÒX[O B H 8 ®�V BS_vMGM HTD B XjPj~ B H BS@ O @GF D K nK O Ö D @qF�B]Ö D @qF Ý M X _ O�`sD eEB]KNI^B]F O M�@ ® 8 ±jµgÀË±jµ^·w¶�Ä�µ*ÿ]·¹¸ÓÂ]µ*ÿSÇËÂhÂ]´pÄ�µ*ÿSÇtÂ³²H±jµ^·w¶�Ä�µ*¶=·±ÿ]µ*ÈÇ�µ^·w¶�ÄÎ½vÄ�¸uÀ.¶'� ÿ]µ1ÿ.ÊG¶�Í�¶�µ^·ºÑ eqM�K � 8 n2

8Y\U\ Ø ��´S¤ n ��¼�¯ 8 Õ ¤�¤ �hg�× IU_UK OQHT~UD.` _Gá ° @ `hDfXTH n
P=OND @ P=D}ä @GF D=X \ XTONHTDfHA� F `�g 8 Q�D @ D eEB�8 � K O F @fDfX K�B]@ `�g
üþý M�IUÖ ~ B P�OR¶=·Rÿ�Ç��þÕ ¤�¤ � � k>g1ý MEIUÖ ~ B P=O 8 I}glkÒX[O B H 8 ýÒgvý�D @ ~ BSV,M�I.8 ®�V K|M I áp_ XTOQ` V B]_UI
�hP BrFTF DfXü�pD B XjP�~ ã D F�BÛn ~JD I XTONH F OQPÒÝ M Xü� M�KNe O @UÖ�ã�â°¯xn � â V ×ßX ME_UK D V H�® 8 ±�µ ÀC�ÒÇN¶=Ìpÿ]µ�Ì
Èq¶�Ä>Íx¶=ÇNÃ�´ÏÎÛ¾EÑoÄ|ÿ]´UÇ2� Â]µUÄ�Âr¿ ¼·ÇAÈrÀ�� ÅrÑ�ÿ�ÀÎ½�¶jÆ�¸Óÿ�Ç|¸uÀ�À�´�¶ Â]µÐ�ÒÈ]Ð�ÿ]µ1Æ�¶�À�¸ËµÐ�xÄ�·¹¸¾¶tÆ�¸¬ÿ�Ç

�.¤ �



�f¤�¯ Ñ�ª�Ò��Nª��A�q­�¨f©v¦Uªº®
±jµ�·w¶fÇËÇ ¸NÊG¶�µ*Æ�¶���¾U¶�Â]Ä�¿]ÑÓÂhÂ]´pÄ�µ1ÿ�Ç�Â³²5Ä|¶�À.¶�ÿ]ÄjÆ�¾�Ârµ��;Â]Íx½v´J·º¸ËµhÊH��Æ�¸Ó¶�µ*Æ�¶�À3¼�ÄN�Ô�EÅrÑÔ±=�w�P�Õ ´�´}nbÌDÊ�Ö�Ê�Ê 8 n16

8U\U\ Ø � � n � � 8 Õ ¤E¤ �Jg
üþý MEIUÖ ~ B P=OYD F kxXTO B H�Õ ¤E¤ ��P � k>gßý M�IUÖ ~ B P=O 8 I}g:kxXTO B H 8 ® � FjM Pj~ B H F O�P<�pD B XjP�~ ã D F ~ M `hH
Ý M X ã�â5¯xn � â V ×zX M�_UK D V H�® 8 ±jµLÍ	ÇË�Ó�4��±�µ�·w¶�Ä�µ*ÿS·¹¸¬Â]µ*ÿ�Ç&�hÄ�ÿrµUÀ.ÿqÆ=·¹¸¬Â]µÚÂ]µL�mÂ]ÍÒ½v´h·w¶�Ä�*Æ�¸Ó¶�µ*Æj¶�ÿ]µ1È�Ç�µhÊS¸uµ*¶�¶�Ä�¸ËµhÊ�gYäm`JO FjM X�Ø ¡ g ä|g5ý B D 8 �1gþýÒg ¡ O V³B]@ `ª�1g¾½�g��YDfDGQ±äo��V �
� M P=OND Fyá38 °æ��� � Ø ��´���¼ n ¯��3��¼ 8 Y M�K ��� 8 n1

8J\U\ Ø �A� n Õ ¤ 8 F IU@ D}Õ ¤�¤ �hg
üþý MEIUÖ ~ B P=OYD F kxXTO B H�Õ ¤E¤ � B � k>g�ý M�IUÖ ~ B P�O 8 I}g¡kxXTO B H ®=ä h P=OND @GF�B]@ `úä7� \ DfXTO V D @qF�B]Kã D F�Brn ~UD I XTONH F O�P�H¢Ý M X ã�â°¯xn � â V ×zX M�_UK D V H�®]g ±jµªÃ5¶jÆ=·¹´hÄj¶L�lÂS·w¶L¸Ëµ×�mÂ]ÍÒ½v´h·w¶�Ä�*Æ�¸Ó¶�µ*Æj¶�À�ÑµØ�Â�Ç ´pÍb¶µ¼�n�»}¼NÙÚ¹�»�»�n]ÑlNÞä â Õ ¤�¤ ��Ø \J\ Ø � ¤i� n � � Õ 8 Õ ¤E¤ �hg
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤3´ B � k>g^ý MEIJÖ ~ B P=O 8 ýÒg^ý�D @ ~ BSV,M�I.8 I}g%kxXTO B H 8 ®�°AQ â Ø BS@ ° V�\ X M]ne D.`ÛQ�D @ D F OQP âxKQÖ�M XTO F ~ V Ý M X ã�â5¯xn � â V ×ßX ME_JK D V H�® 8 ±jµ ÀD±jµ*È]¸Óÿrµ:±jµ^·w¶�Ä�µ*ÿS·º¸ÓÂ]µ*ÿSÇ�mÂ]µ ²f¶�Ä�¶�µ1Æ�¶�Ârµ>�AÄ=·º¸¾¶tÆ�¸¬ÿ�Ç3±jµ^·w¶fÇËÇþ¸QÊG¶�µ*Æj¶¢¼À±A±y�º�°±ÓÅ]ÌA»PÜ 85\U\ Ø �A� Õ n � � ¤ 8 × IU@ D 8 ° @ `JO B g
kxZ.P=D V>_ XTD}Õ ¤E¤3´ g
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤3´ _ � k>g�ý MEIJÖ ~ B P=O 8 ýÒg�ý�D @ ~ B]V,MEIj8 I}gokÒX[O B H 8 ® � MEKke O @UÖ#ã�â°¯An
� â V ×ßX M�_UK D V H I HTO @UÖ�B �hP BrFTF DfX£�pD B XjP�~ ã D F�B ~UD I XTONH F OQPµ® 8 ±jµ�À ¿ ÄjÂÛÆ�¶�ÈqÈr¸ËµhÊ]À�Â³²>·º¾J¶�2È	�R±JÉ »PÜ 8J\U\ Ø �A¯µ´ n ��´�¼ 8 ��� n �A� F I O @ Õ ¤�¤µ´ g
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤3´ P � k>gAý MEIUÖ ~ B P=O 8 ýÒgAý�D @ ~ BSV,M�I.8 I}gükÒX[O B H 8 ® ?A@ DsX[D.P�~UDfXTP�~UD
`JONH \ DfXTHTD \vMEI X K D \ X ME_JKQifV D ã�â°¯xn � â V
® 8 ±jµ ¿ ÄjÂÛÆ�¶�ÈqÈ]¸uµhÊ]ÀTÀ$Ä)Â¢�Ô±³�ÚÉ »PÜ 8 Õ n ¯ F I O KQK D F
Õ ¤�¤µ´ g
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤3´ ` � k>g�ý MEIUÖ ~ B P=O 8 I}g�kÒX[O B H 8 ýÒgSý�D @ ~ B]V,M�I.8 ® âÒ@ D _P¯±ã � nÎ_^B HTD.`ã�IUKkF O B]Ö D @qF � á H F D V Ý M X|ýRÕ�ý�Drà M�V,V DfXTP=D0® 8 ±�µ�·º¾U¶�½vÄjÂÛÆ�¶�¶�Èr¸ËµhÊ]ÀlÂ³²Ò·º¾U¶�¹�¹qµ*È��µ�Ý���¿SÍÒ½UÂrÀ�¸Ë´hÍ�Â]µÞ��½q½*Ç ¸¬¶�È �;ÂrÍÒ½v´h·¹¸ËµhÊ 8J\U\ Ø ¯ � � n ¯�¯�� 8 Õ ¤�¤µ´ g
üþý MEIUÖ ~ B P=OYD F kxXTO B HxÕ ¤�¤�� B � k>g�ý MEIUÖ ~ B P=O 8 I}gMkxXTO B H 8 ® â ×5DfXTÝ M X V�BS@ P=D>à M�V,\^B XTONH M�@M Ýxä eqM�KQIJF O M�@^B X áCã D F�BÛn ~JD I XTONH F OQP=H B]@ ` � M�Kke O @UÖsã�â°¯An � â V�® 8 ±jµ À	±jµ^·w¶�Ä�µ*ÿS·º¸ÓÂ]µ*ÿSÇÂhÂ]´pÄ�µ1ÿ�Ç5Â³²°±jµ ²fÂ]Ä�Íbÿ]·¹¸ÓÂ]µ?�v¶�Æ�¾Gµ1Â�ÇNÂjÊS¿ 8JeEMEK g � 8 n1

8U\U\ Ø � � n �3� 8 Õ ¤E¤�� g
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤�¯ B � k>grý M�IUÖ ~ B P=O 8 ýÒgÛý�D @ ~ B]V,M�I.8 I}g�kxXTO B H 8 ® â � \ D.P�ON�^P	Q�D @ D F O�PâxKQÖ�M X[O F ~ V Ý M X ã�â°¯An � â V \ X ME_UK D V H�® 8 ±jµìÀ&�ÁÇ����ÚÉ »�´Gß�Â]Ä�Î.À�¾UÂ�½
ÿ]µ1ÈaÀfÆ�¾UÂÛÂ�ÇzÂrµ�¢¶=·wÿr¾U¶�´pÄ�¸�À�·¹¸ÓÆ�À�Ñ�Õ n � n � �AMÛe D Vc_ XTDlÕ ¤E¤�¯ g¢I BSVbB]V,VbBrF�8 V IU@ ONHjONDEg
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤�¯ _ � k>g^ý MEIUÖ ~ B P=O 8 I}gMkxXTO B H 8 ýÒgþý�D @ ~ B]V,M�I.8 ® âÒ\U\ X M Pj~UDfH ã Z F�BÛn
~UD I XTONH F OQd I DfH \vMEI X K DfH \ X M�_UKNifV DfH VbB � n � â V `JO h P=O K DfH�® 8 ±jµ�ÀDÜ,à�Í�¶�Æ�Â]µpÊSÄ�»�À�Èq¶�Çkÿ�*ÂÛÆ�¸Ó»=·Î»Já1Äjÿ]µCâ]ÿ]¸�À.¶�Èq¶JÄ�¶�Æ�¾J¶�Ä�Æ�¾U¶ È5½U»�Ä�ÿ]·¹¸ÓÂ]µ�µ1¶fÇËÇN¶�¶=·�ÈYÉ �x¸¬Èq¶�ã�ÇNÿ Æ>»jÆ�¸uÀ�¸ÓÂrµ�²�Ä|ÂÛÿSÌ
ÈE¶À²{»�´7² 8 ¯ 8 ´ 8 ¼ Ô�Z e XTONDfXxÕ ¤E¤�¯ g��Y°w�Y�5ä�g
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤ � B � k>gUý MEIUÖ ~ B P=O 8 I}gikxXTO B H 8 ýÒgJý�D @ ~ B]V,M�I.8 ® â �hP B]F[F DfXü�pD B XTP�~
Y B XTO BS@qF�FjM H MEKke D VbB � n � â V ×zX M�_UK D V H�® 8 ±jµ·Àåä�Â]Ä�ÎÛÀ�¾UÂ�½�Ñ'�mÂ]ÍbÃ�¸uµ*ÿS·¹¸¬Â]µ Â³²�� ¶=Ì
·Ë¾Uÿq¶�´hÄ�¸uÀ�·¹¸ÓÆ�ÿ]µ1ÈÁÃYÂÛÆ�ÿ�Ç&��¶�ÿ]ÄjÆ�¾Úßß¸Ë·º¾Ð�;ÂrµUÀ�·¹Äjÿ]¸Ëµ^· ¿ Ä�ÂjÊ]Ä�ÿ]ÍcÍ3¸uµhÊ#¼���ÃÝ�Ôæ�� ¿ Å 87?A@ O ne DfXTHTO FyáaM Ý �ÒB]@GF DfH 8 Ô�X BS@ P=DEg 8U@JMre D Vc_ X[D}Õ ¤�¤ �Jg
üþý MEIUÖ ~ B P=OR¶�·|ÿ�ÇÞ� Õ ¤�¤ � _ � k>g]ý M�IUÖ ~ B P=O 8 I}g�kxXTO B H 8 ýÒg]ý�D @ ~ BSV�MEI.8 ®=à MEVc_ O @ O @UÖ�Bx?A@ O F
×zX M�\^BSÖqBrF O ME@MK O F ~çQ�D @ D F O�P âÒKNÖ�M X[O F ~ V H FTM � MEKke D V�B � n � â V�® 8 ±jµìÀoä3Â]Ä�Î.À�¾UÂ�½�Â³²



Ñ�ª�Ò��Qª-�A�G­�¨f©1¦Jªº® �f¤µ´

�mÂ]ÍbÃ�¸uµ*ÿS·¹¸¬Â]µ�Â³²�� ¶�·wÿr¾U¶�´pÄ�¸�À�·¹¸ÓÆ3ÿ]µ1È�Ã5Â.Æ�ÿ�Çè��¶�ÿrÄ�Æ�¾�ßß¸Ë·º¾L�;ÂrµUÀ�·¹Äjÿ]¸Ëµ^· ¿ ÄjÂjÊSÄjÿ]Í3Íc¸ËµhÊ
¼��ÁÃÔ�Ôæ�� ¿ Å 8�?A@ O e DfXTHTO FyáaM Ý �xBS@GF DfH 8 ÔUX B]@ P=D 8U@UMÛe D V>_ XTD}Õ ¤E¤ �hg
üþý M�IUÖ ~ B P�OYD F kÒX[O B HxÕ ¤�¤ � _ � kcg5ý MEIUÖ ~ B P=O 8 I}gFkxXTO B H 8 ® âÒ@�âÒÖ D @GF[n ý B HTD.` âÒ\U\ X MqB P�~I HTO @UÖ>F ~UDÒD _P¯±ã �~� \ D.P�ON�^P BrF O M�@ H|Ý M X|ä nÎ_UI HTO @ D=HjH�® 8 ±jµ Àè±jµ^·w¶�Ä�µ*ÿ]·¹¸ÓÂ]µ1ÿ�ÇÝ�;Â]µ�²f¶�Äj¶�µ*Æ�¶
Â]µ�±jµ ²fÂrÄ�Í�ÿS·¹¸ÓÂrµ��v¶�Æ�¾qµ*Â�ÇNÂjÊ]¿ªÀN�;ÂÛÈ]¸uµhÊLÿ]µ1Èé�mÂ]ÍÒ½v´h·¹¸ËµhÊ 	¹°WVxà|à�o ¤ ��
 85eqM�K gzÕ 87\U\ Ø´�¯�¯ n ´�¯µ´ 8 °yä;ämä à MEV�\UIJF DfX � M P=OND Fyá38 � n ¯ âÒ\ XTO K Õ ¤�¤ �CÕ ¤E¤ �hgt� B H�Y;D ÖqB H 8t� D e�B ` Bi8? � â g
üþý M�IUÖ ~ B P�OYD F kÒX[O B HxÕ ¤�¤�� ` � kcg^ý MEIJÖ ~ B P=O 8 I}g%kxXTO B H 8 ® â ×5DfXTÝ M X V�BS@ P=Dcà MEV�\^B X[OQH M�@M Ý�ä eqM�KQIhF O ME@^B X á
ã D F�Brn ~UD I X[OQH F O�P=H B]@ `g� M�KNe O @UÖ�ã�â°¯xn � â V ×ßX ME_UK D V H�® 8 ±jµ·À2±jµ^Ì
·w¶�Ä�µ*ÿ]·¹¸ÓÂ]µ*ÿSÇ3�mÂ]µ ²f¶�Ä�¶�µ1Æ�¶cÂrµ��mÂ]ÍÒ½v´h·wÿS·¹¸¬Â]µ*ÿ�Çw±jµ^·w¶fÇËÇþ¸QÊG¶�µ*Æj¶�Ñ&±y�ê�º±)¹P»�»{ppÑÝ�ÒÇ ¸DÈËÎEÿS·wÿ]µ
¼ÀÇ�È3� Å 8R\U\ Ø �µ´�� n ��¼�� 8 ° @GF DfX @^BrF O ME@^B]K à MEV�\UIJF�BrF O ME@^B]K ° @GF D KNK O Ö D @ P=Dª� M P=OND Fyá Õ ¤E¤�� 8
kxD.P=D V>_ DfX ��´ n ��� 8 Õ ¤E¤�� Õ ¤E¤�� g�°ÎH F�B]@p_UIUK}8 V I X^[ED á g
üþý M�IUÖ ~ B P�OYD F kÒX[O B HxÕ ¤�¤�� P � kcgmý MEIUÖ ~ B P=O 8 I}gskxXTO B H 8 ®�×sV � Ø â × M�\UIUK�B]F O M�@hnÎ_^B HjDf`
V B]_UI �pD B XjPj~¢Ý M X F ~UD V�B �JO VcIUV H BrF ONH[� BS_ O K O FyáÚ\ X M�_UK D V H 8 ® 8 ±�µìÀ)��¾U¶µ±AÇ-Ç-ÇëÍ��ê��mÂ]µ ²f¶�Äj¶�µ*Æj¶ 8J\U\ g ¯ ÕEÕ n ¯ Õ�� 8 °yä;ämä:Qlà|à 8��AMÛe D Vc_ DfXAÕ ¤E¤�� g^ý B ~JX B O @ g
üþý M�IUÖ ~ B P�OYD F kÒX[O B HxÕ ¤�¤�� D � kcgUý M�IUÖ ~ B P�O 8 I}g�kxXTO B H 8 ®=à MGME\ D=X BrF O e D âÒÖ D @GF H BS@ ` V BÛn_vMGM �pD B XjPj~ ã D F�BÛn IAD I XTONH F OQP FjM � IJ\U\vM X F,B]@ D _P¯±ã � n ý B HTD.`#× K�B]F Ý M X V ® 8 ±jµ À|·º¾U¶Õ�Õ ·º¾�¼À±=� ¿ ÇYÅG±jµ^·w¶�Ä�µ*ÿS·º¸ÓÂ]µ*ÿSÇê�mÂ]µ ²f¶�Äj¶�µ*Æ�¶aÂ]µÛ�mÂ]µ*Æ�´pÄ�Äj¶�µ^·2Ç�µhÊS¸Ëµ*¶j¶�Ä�¸uµhÊ�¼��ÔÇ	¹P»�»{prÅ 8\U\ Ø�ÕEÕ � 8 Õ ��� 8 H \ X[O @UÖ DfX B]@ `�àt~UO @^B3\ X[DfHTH 8 Õ ¯ n �E¤ F ? ��½�Õ ¤�¤�� g^ýRäß°³FE° � Q 8 à2Ix° ��â g
üþý M�IUÖ ~ B P�OYD F kÒX[O B HxÕ ¤�¤�� _ � kcg�ý MEIUÖ ~ B P=O 8 I}g½kxXTO B H 8 ®A� MEKke O @UÖLK DfO Ö ~ F D.` ãÚB � n � B]FM�\JF O V O�@ BrF O ME@�\ X M�_UK D V H I HTO @UÖaB V B]_vMGM �hP BrFTF DfXZ�pD B XjPj~ V D F�B ~UD I XTONH F O�P3® 8 ±jµªÀ�·º¾U¶¹P»�»{pµ�µ�Ý�ì�^¿]ÍÒ½�ÂrÀ�¸Ë´hÍ Ârµ��t½q½1Ç ¸Ó¶�ÈJ�mÂ]ÍÒ½^´J·¹¸ËµpÊ,¼��P�H�^Å 8 IAONHT~ BSV I B `U` B ` 8]âx@ `JXTD B
� V OQP=O @ O 8 Â M�Ö DfX��mg%N B O @�K XTO Ö ~ F�8 � M XTOND ã g���OND _ X M P�[ª	Óäm`JH.g¡
}Ø 81\U\ Ø � � n ��¯ 8*â à ã~8
ãÚB XjP�~ � � n ��´ Õ ¤E¤�� g � O�P M HTO Bi8 à áp\ X I H.g
üþý M�IUÖ ~ B P�OR¶=·Rÿ�Ç��þÕ ¤�¤���� k>gGý M�IUÖ ~ B P=O 8 I¹kÒX[O B H;D F ýÒgGý;D @ ~ BSV�MEI.8 ® � M�KNe O @UÖ>ãÚB � n � â V
×zX M�_UK D V H ? HTO @UÖ#BsV D V D F OQP�D eqM�KNIJF O M�@^B X áúã D F�BÛn ~UD I X[OQH F OQPµ® 8 ±jµ ¿ ÄjÂÛÆ�¶�¶�Èr¸ËµhÊ]ÀûÂ³²¹P»�»{pÁ±AÇ-ÇËÇ��Ô±=�¸¹�»�»{phÑ \U\ Ø �3¼�¤ n �3¼�� 8 Õ ¤E¤�� g
üþý M�IUÖ ~ B P�OYD F kÒX[O B HxÕ ¤�¤���� kcgpý MEIUÖ ~ B P=O 8 I}g0kxXTO B H 8 ®�V BS_vMGM �pD B XjP�~ B H B]@ ° @GF D KQK O Ö D @GFâÒÖ D @GF Ý M Xtý;O�`aä eEB]KNI^B]F O ME@ ® 8 ±jµ ÀÓ�mÂ]µ*Æ�´pÄ�Äj¶�µ^·ºÇ�µhÊS¸Ëµ1¶�¶�Ä�¸ËµhÊ�¼��ÔÇ	¹P»�»T¼�Å 8q\J\ Ø ��� n �µ´ 8
Õ ´ n ��¤ ÜyI O KNK D F Õ ¤�¤�� g ãÚB `JDfONX B °ÎH K�BS@ ` 8 × M X FjIUÖqB]K¬8 Õ ¤�¤�� g
üþý M XjPj~UDfXTH�D F Ô I X VbB]@ �A������� ýÒg�ý M XjPj~UDfXTH 8 FJg*Ô I X VbB]@ g ® â)F�K|M]nÎ\ ~ B HTD3D�� B P FlBSKNÖ�MSn
X[O F ~ V Ý M X ãÚB � n � â V B]@ ` K DfO Ö ~ F D.` ãÚB � n � â V \ X M�_UK D V H�®]g�±jµMÂhÂ]´pÄ�µ1ÿ�Ç�Â³²H�;ÂrÍbÃ�¸ËÌ
µ*ÿ]·wÂ]Ä�¸Óÿ�ÇÓÈY½1·¹¸ËÍc¸tíÛÿ]·¹¸ÓÂ]µUÑ�Õ 	 � 
 8J\U\ Ø^Õ ��� n �E¤�¯ 8 ������� g
ü à�~ Bfe DA@±D FÒãÚB DfH �A����¼�� â g àt~ Bfe D @ 8 ×7g ãÚB D=HÛgm® âÒ@LâÒÖ D @GF>VbB X`[ED FT\UKuB P=DbÝ M X _UIhá O @JÖB]@ ` HTD KQK O @UÖ
Ö�MpM `JHm®rgë±jµ ¿ ÄjÂÛÆ�¶�ÈqÈ]¸uµhÊ Â³²Ú·º¾U¶ Õ À�·µ±jµ^·Î¶�Ä�µ1ÿS·¹¸ÓÂrµ*ÿ�Çµ�;Â]µ�²f¶�Äj¶�µ*Æ�¶�Â]µÇRÇN¶�Æ=·¹ÄjÂ]µU¸ÓÆ��mÂ]Í3Í�¶�ÄjÆ�¶�Ñr±AÇ��ÔÇ,É Ê�ÖSÑ \J\ Øl� M D IUK}8¢¡xM XTD Bi8 �A����¼ g
ü à MpM [ ���3´0� � �1g â g7à MpM [1g6®�V|~JDbP MEV�\UK D��hO Fwá M Ý F ~JD M X[D V�\ X MÛe O @UÖ�\ X M P=D.` I XTDfH�®]gÞ±jµ¿ Ä�Â.Æ�¶�ÈqÈ]¸ËµpÊ�Â*²x·º¾U¶�¼SÄ�È��H�Ý��À�¿]ÍÒ½�ÂÛÀ�¸Ë´hÍ Â]µ���¾U¶�Â]Ä�¿�Â*²µ�;Â]Íx½v´J·º¸ËµhÊ]Ñ \U\ Ø � � � n � � ¼ 8
� ~UO M�8 ���3´�� g
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ü k Bfe ONHAD F × IJFT@^BSV ����¯E¤�� ã g½k B.e OQH 8 I}g;× IJFj@^B]V g¨® â P M�V,\UIJF O @UÖ�\ X M P�D.` I XTD�` M X
d I^BS@qF Ok�^P B]F O M�@�F ~UD M X á ®rgÅ±jµÚÂhÂ]´pÄ�µ*ÿSÇ5Â³²°�µ�Ý� 8 Y M�K ´ 8 n3

8 ����¯�¯ g
ü k Bfe ONH3¶�·|ÿ�Ç�� ����¯ Õ � ã g0k Bfe ONH 8 Q3gG� M�Ö D VbB]@U@.8 D F k>gG� MÛe D K�B]@ `�go® â VbB P�~UO @ D \ X M�Ö X B]V
Ý M X F ~UD M XTD V \ X MÛe O @UÖ ®rgÅ±jµé�mÂ]Í3Íc´hµU¸ÓÆ�ÿS·¹¸¬Â]µ�Â³²°�µ�Ý� 8 � 8J\U\ Ø ����� n ���3´ 8 �A��¯ Õhg
ü k M XTO ÖEM �A��� Õ � ã g½k M X[O Ö�M g¨® � \JF O V O³@ BrF O M�@.8 ��D B X @ O @UÖCBS@ ` �xB]FTI X B]KAâÒKNÖ�M X[O F ~ V H�® 8¿ ¾3Æ ·Ë¾U¶�À�¸uÀ�Ñ ¿ ÂSÇ ¸º·w¶�Æ�µU¸ÓÆ�ÂaÈ]¸3��¸ºÇNÿ]µ*ÂrÑ&±�·wÿ�Ç ¸Ó¶ 8 �A��� ÕJg
ü k M XTO ÖEM Õ ¤�¤�¯�� ã g�k M XTO Ö�MM8qã gEý�ONX BrFTF�B XTO 8 V±g3� FjIJF @ K DEg:® âÒ@qF à M�KNME@qá � \JF O V O³@ BrF O M�@Cî Øâ X F Ok�^P=O BSKßâÒ@qF H B H B à MEV�\UIJF�BrF O ME@�BSK ° @qF D KNK O Ö D @ P=D�VYD.P�~ @ OQd I D0® 8 ±AÇËÇ-Ç×�;Â]Íx½v´J·ÎÿSÌ
·º¸ÓÂ]µ*ÿ�Ç¢±jµ^·w¶fÇuÇ ¸QÊG¶�µ1Æ�¶N� ÿ.Êqÿ í�¸Ëµ*¶ 8JeqM�K � 8 n4

8J\U\ Ø^Õ ¼ n ��� 8 Õ ¤�¤�¯ g
ü kxXTO B H �A������� I}g�kÒX[O B H.gì® âÒ\J\ X M Pj~UD \ X M�_^B]_ O K ONH F D�` I `JZ @UM�Vc_ X[D V D @GF `JD=HcH M�KNIJF O ME@ H
` I�\ X M�_UKQifV D ã�â°¯xn � â V�® ��¾Rà�Àf¶3Èq¶cÈqÂÛÆ=·wÂrÄ�ÿS·RÈYÉ »=·wÿS· 8 ������� g
ü kxXTO B H �A����¼�� I}gµkxXTO B H.gs® â ã�M�@GF D�à B X KNM}âxKQÖ�M XTO F ~ V Ý M X F ~UD�� B]F OQH[� B]_ O K O Fyá ×ßX ME_UK D V ®±jµÁÃY¶�Æ=·¹´hÄj¶)�}ÂS·w¶�¸Ëµ��mÂ]ÍÒ½v´h·w¶�Ä���Æ�¸Ó¶�µ*Æ�¶�À�ÑoØ�Â�Ç ´hÍ�¶N¹P»PÜ,»µ±AÇ-�	ÙR�)±AÇ�¼yØ�Â�Ç�� Õ Å 8 �A����¼ 8\U\ Ø � � � n �A¯�¼ g
ü kxXTO B H �A������� I}glkÒX[O B H.gL® Â BS@ ` MEV,@ D=HjHÒO @ IAD I XTONH F OQP=HcØ âx@ ä7� \ DfXTO V D @GF�B]K ° @Ge DfH F O ÖGBÛnF O M�@ Ý M X F ~UD ãÚB �JO VcIUV � B]F OQH[� B]_ O K O Fyá ×zX M�_UK D V ®ï±jµ>ÃY¶�Æ=·¹´pÄ�¶J�}ÂS·w¶�¸Ëµ8�mÂ]ÍÒ½v´h·w¶�Ä�*Æ�¸Ó¶�µ*Æj¶�À�ÑµØ�Â�Ç ´pÍb¶ Õ ´�»�´µ±AÇÓ�ÅÙR�)±AÇ)¼yØ�Â�Ç�� Õ Å 8J\U\ Ø ´]¤E¤ n ´]¤�¼ 8 ������� g
ü kxXTO B HAD F°¡ ~ B]_ @ BSM�I O5Õ ¤�¤i� � I}g*kxXTO B H 8Yã g ¡ ~ B]_ @ BSM�I O 8 ® �hP BrFTF DfXL�GD B XTP�~ K O F ~ Â B]@hn
` M�V N B]K [<� F X B]F D ÖSá Ý M X�� â V B]@ ` ã�â°¯xn N n � â VÞ×zX ME_JK D V H�®Á±�µÞÃY¶�Æ=·¹´hÄj¶��lÂS·w¶l¸uµ�mÂ]ÍÒ½^´J·w¶�Ä���Æ�¸¬¶�µ*Æ�¶�À�ÑoØ^ÂSÇ ´hÍ�¶ Õ p Õ n�±AÇ-�ÅÙP�)±AÇ)¼yØ^Â�ÇÞ� Õ Å 8U\J\ Ø � � n ��� 8 Õ ¤�¤�� g
ü kxXTO B HAD F ° _ XTOYÕ ¤�¤���� Ilg¡kxXTO B H 8 �vgþ° _ XTO 8 ®=× B X BSKNK D K7â àü��Ý M XüN�DfO Ö ~ F Df` ã�â°¯xn � â V
®Ú±jµÃY¶�Æ=·¹´pÄ�¶D�}Â]·w¶Ò¸uµç�mÂ]ÍÒ½v´h·w¶�Ä5��Æ�¸¬¶�µ*Æ�¶�À�Ñ�Ø�Â�Ç ´hÍ�¶ Õ p Õ n�±Ïä°�)�5� 8q\U\ Ø ��� � n � Õ � 8 Õ ¤E¤�� g
ü kxXTO B H3¶�·|ÿ�ÇÞ� Õ ¤�¤���� I}g kxXTO B H 8�â g V B O _ OmD F �1g�ðvDA[ M�I X 8 ®=à MGME\ DfX B]F O e D âÒ@GF à MEKNME@ OQDfH}Ý M X
� M�Kke O @UÖÚF ~UD ãûB �JO VcIUV N�DfO Ö ~ F D.` � BrF ONH[� B]_ O K O Fyá ×ßX ME_UK D V ® 8 ±jµ>Ã5¶jÆ=·¹´hÄj¶'�}ÂS·w¶a¸uµ�mÂ]ÍÒ½^´J·w¶�Ä���Æ�¸¬¶�µ*Æ�¶�À�ÑoØ^ÂSÇ ´hÍ�¶�¹R´TÖ�´µ±Ïä°�)�°� 8J\U\ Ø ���3¯ n � � � 8 Õ ¤�¤�� g
ü kxXTO B H3¶�·|ÿ�ÇÞ� Õ ¤�¤ � � I}gykxX[O B H 8 �1g¡� B `JD Ö D F �1g¾½ B ~JO 8 ®fà MpM�\ DfX BrF O e Dsý�DfDfH � K�B X V Ý M X
� M�Kke O @UÖÚF ~UD ãûB �JO VcIUV N�DfO Ö ~ F D.` � BrF ONH[� B]_ O K O Fyá ×ßX ME_UK D V ® 8 ±jµ>Ã5¶jÆ=·¹´hÄj¶'�}ÂS·w¶a¸uµ�mÂ]ÍÒ½^´J·w¶�Ä���Æ�¸¬¶�µ*Æ�¶�À�ÑoØ^ÂSÇ ´hÍ�¶µ¼�n Õ ¹å±Ïä°�)�°� \U\ Ø ���A¼ n � Õ�� 8 Õ ¤E¤ �hg
ü�ÔUX B]@ [ �A������� FJgUÔUX BS@ [ 8 ® â H FjI ` á�M Ý Ö D @ D F OQP B]KNÖEM XTO F ~ V H FjM � @ ` B]\U\ X M �JO VbBrF D�H MEKNIhnF O M�@ H FjM ~ B Xj` � à � Ô \ X M�_UK D V H�® ±jµ ¿ Ä�Â.Æ�¶�¶�È]¸ËµpÊ]À�Â³²�ÍAÂ�ÇNÈE¶�µªä�¶�À�·|¸Ëµ^·w¶�Ä�µ*ÿS·º¸ÓÂ]µ*ÿSÇ
ÆjÂ]µ ²f¶�Äj¶�µ*Æ�¶cÂ]µsÿ]Ä�·¹¸¾¶�Æ�¸Óÿ�Ç*¸Ëµ�·w¶fÇËÇ ¸NÊG¶�µ*Æ�¶ 8 �A����� g
ü�ÔUDfX _ DfXAÕ ¤�¤ Õ � FJgUÔ�DfX _ DfX 8 ®>V5D.Pj~ @UMEKNM�Ö OND VcIUKkF O BSÖ D @GF H�®Áñ}¶�Ä�Íb¶�À 8 Õ ¤E¤ Õhg
ü�Ô I�Ü ONHT~UO V�B ¶=·|ÿSÇ�� �A������� ½�gSÔ I�Ü ONHT~UO VbBi8T¡ g���D ápFTME@hn ý;X M�Kx@.8 ½�g3�G~ M ~ B]V gM®oV B]V O @UÖ�F ~UD
P MEV,\UIhF�B]F O ME@^B]K P MEV�\UK D��JO FwálM Ý�P M�Vc_ O @^B]FTM X[O B]KJB]I P F O ME@ HRØ M�\JF O VbB]KJB]@ ` B]\U\ X M �JO VbBrF DB]\U\ X MGB P�~UDfH�®rgå±jµ�·º¾U¶ ¿ ÄjÂÛÆ�¶�¶�Èr¸ËµhÊ]ÀÒÂ³²�·Ë¾U¶D�^¸�Ì�·w¶�¶�µ^·º¾3¸Ëµ^·Î¶�Ä�µ1ÿS·¹¸ÓÂ]µ1ÿ�Ç"ò.Âr¸Ëµ^·ßÆ�Ârµ ²f¶�Äj¶�µ*Æ�¶
Ârµ�ÿ]Ä�·¹¸¾¶�Æ�¸Óÿ�Ç1¸Ëµ^·w¶fÇuÇ ¸QÊG¶�µ*Æ�¶ 8U\U\ ØM� ��¼ n ��� � 8 �A����� g
ü�Q B X[D á D F F M ~ @ H ME@ ���3´���� ã g Â g¢Q B X[D á 8 k>g �1g¢F M ~ @ H M�@ g�®fà MEV�\UIJF DfX[H BS@ `�° @GF X B P F�BÛn_ O K O Fyá38^â Q I OQ`JD FjM,F ~UD
V|~UD M X á�M Ý � × n à M�V,\UK D F D @ DfHjH�®rg�±jµÆä ��ñ��Ôá1Ä�¶j¶�Íbÿ]µ��;Â]Í3Ì
½Uÿ]µ�¿]Ñ*� BS@ Ô�X BS@ P=ONHjP M�8 ���3´�� g
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ü�Q�O e X á ¶=·|ÿSÇ�� Õ ¤E¤���� �1g¡k>gËQÒO e X á38 FJgz� B X[X M H B�8 ×7g ã DfHTD ÖEI DfX 8 D F V�g½�hPj~UOQD��*g�®A� MEKke O @UÖãÚB � n � â V B H K DfO Ö ~ F D.`Cày�J×�®rgÞ±jµ ¿ Ä�ÂÛÆ�¶�¶jÈ]¸ËµhÊ]ÀaÂ³²,·º¾J¶�Ê�·º¾ó±jµ�·w¶�Ä�µ*ÿS·¹¸ÓÂrµ*ÿ�ÇD�mÂ]µ ²f¶�Ì
Äj¶�µ*Æ�¶aÂ]µ ¿ Ä�¸uµ*Æ�¸ ½1ÇN¶�Àaÿ]µ*È ¿ Ä�ÿEÆ=·¹¸ÓÆ�¶aÂ³²Á�;Â]µJÀ�·¹Äjÿ]¸Ëµ^· ¿ ÄjÂjÊSÄjÿ]Í3Íc¸ËµhÊL¼�� ¿ ¹�»�»}¼�ÅrÑ \U\ Ø��¯�� n �3´�¯ 8 Õ ¤�¤�� g
ü�Q KNMÛe DfX ��������� ÔRgPQ KNMÛe DfXÊ®�V BS_UI HTD B XjP�~bÝ M X @UM�@UK O @ D B X BS@ ` \^B X BSV D F XTOQP M�\JF O V O�@ BrF O ME@
	 K O F ~ K O @ [pH FTMlÖ D @ D F O�P BSKNÖ�M X[O F ~ V H�
�®rg$±jµ Æ�¸uÀ.Æ�Ä�¶=·w¶2��½q½*Ç��¢� ÿS·Ë¾��%	 ��� 
 8�\U\ ØGÕ ��� n Õ���� 8�A����� g
ü�Q KNMÛe DfX ��������� ÔRg5Q KNMÛe DfX.g ®A�hP BrFTF DfX�HTD B XjPj~ BS@ ` \^B]F ~ XTD K O @ [pO @UÖ ®]gì±jµ·Æ��å�;Â]Ä�µ*¶�Ñ� �èÆ>ÂrÄ�¸NÊGÂrÑ¢áÄ�ºÍ|ÇNÂ]Ð�¶�Ä�ÑY¶�ÈÛÀ��Ï�}¶ôßó±=Èq¶jÿrÀ�¸Ëµ ÈY½1·¹¸ËÍc¸tíÛÿS·º¸ÓÂ]µ ��� Æ}ÍtÄ�ÿyßmÌ�ñ�¸ºÇËÇ 8]� D K ½ M X`[ 8\U\ ØþÕ �3´ n �i�A¯ 8 �A����� g
ü�Q KNMÛe DfX>¶=·|ÿ�ÇÞ� Õ ¤�¤���� ÔRg�Q KNMre DfX 8�ã g�� B]ÖEIU@^B D F Â g ãÚB X F O¬g�® �hP BrFTF DfX½�pD B XjPj~�Ø â ` e�B]@ P=DfH
O @ ä eqM�KQIhF O ME@^B X á à M�V,\UIJF�B]F O M�@ Ø*VR~UD M X ásBS@ ` âÒ\U\UK OQP B]F O M�@ H�® 8 ±jµL�
�)Ít¾UÂÛÀ�¾Lÿ]µ*È�j�ê��À�´h·ºÀ�´h¸�¼ÀÇAÈrÀA� ÅrÑ3�E½vÄ�¸ËµhÊG¶�Ä�Ì,Ø�¶�ÄfÇkÿ.Ê]Ñ � D K ½ M X^[ 8J\U\ Ø%� �A� n � �3´ 	ÓÕ ¤E¤�� 
�g
ü�Q M�K ` _ DfX Ö �A��¼���� k>gmäõQ MEK ` _ DfX Ö g�®"Q�D @ D F OQP âÒKNÖ�M X[O F ~ V H�O @ HTD B XjP�~ 8 � \JF O V O�@ B]F O M�@B]@ ` ãûB P�~UO @ Dl�YD B X @ O @UÖ ®rgåä�ÂyÎr¸ËµpÊ]¾Uÿ]Í>Ñ&�ÒÈqÈr¸uÀ.Â]µ^Ì,ä3¶�À=ÇN¶�¿Sg �A��¼�� g
ü�Q MGM�FTK OQD _ ¶=·|ÿ�Ç��þÕ ¤�¤ Õ � FJg¿Q MSFTFTK OND _.8 ä|g ãÚB XjPj~UO M XTO 8 D F à�g Â M HTHTOÓgT®=ä eqMEKNIJF O M�@^B X á�BSKNÖ�MSn
X[O F ~ V H7Ý M X F ~UD�H BrF ONHT� BS_ O K O Fwá}\ X ME_UK D V ®rgw±jµ�ÂJÂr´hÄ�µ*ÿ�ÇUÂ*²-Ç�Ð�Â�Ç ´h·¹¸ÓÂ]µ*ÿrÄ�¿J�;Â]Íx½v´J·ÎÿS·¹¸ÓÂ]µJÑ�f¤ 	 � 
 8U\U\ Ø � � n � ¤ 8 Õ ¤E¤ Õhg
ü�Q IUM ¶=·Rÿ�Ç�� Õ ¤E¤���� ½�g�Q IUMM8�â gq��O V 8 ýÒg Â M `JXTO ÖEI D=H 8 ½�g�ð1~ I g�ö%®ôIAD I X[OQH F O�P=HmÝ M X B�_ X M [�D n
X[O @UÖ HTD F�\�B P�[GO @UÖa\ X M�_UK D V ®rg?±jµ ¿ ÄjÂÛÆ�¶�¶jÈ]¸ËµhÊ]À�Â³²3¶�¸QÊ]¾p·Ë¾�¸Ëµ�·w¶�Ä�µ*ÿS·¹¸ÓÂrµ*ÿ�Ç�À�¿SÍÒ½�ÂÛÀ�¸Ë´hÍ
Â]µsÿ]Ä�·¹¸¾¶�Æ�¸Óÿ�Ç*¸uµ^·w¶fÇuÇ ¸QÊG¶�µ1Æ�¶3ÿ]µ*È�ÍbÿS·Ë¾U¶�Íbÿ]·¹¸ÓÆ�À 8J\U\ Ø �f¤ n � � 8 Õ ¤�¤�� g
ü�Q IUM ¶=·Rÿ�Ç�� Õ ¤E¤�¯�� ½�g�Q IUM�8�â gE��O V 8 ýÒg Â M `hXTO ÖEI DfH 8 ½3g�ð1~ I gl®"IAD I XTONH F O�P�H;Ý M X B�_ OQ`U`JO @UÖ\ X ME_UK D V ®rg�±jµ�ÂhÂ]´hÄ�µ*ÿSÇzÂ³²G�mÂ]ÍÒ½^´J·w¶�Ä�À,ÿ]µ*ÈóÈY½�¶�Ä�ÿ]·¹¸ÓÂ]µJÀoÄ�¶�À.¶�ÿ]ÄjÆ�¾»Y M�K ��� 8 °ÎHjH I D ¼8JâÒIUÖ�I H F Õ ¤�¤�¯ 8U\U\ Ø^Õ ��´�� n Õ �A¼�¼ 8 Õ ¤E¤�¯ g
üqI B]M ¶�·|ÿ�Ç��þÕ ¤�¤���� FJg ¡ g&I BSM�8 ÔRg�� B XT`JD I �LD F Ôtg¡� BSIU_ O M�@.8 ®=ä eqM�KQIJF O M�@^B X á à M�V,\UIJF O @UÖ
Ý M X F ~JD(� BrF ONH[� B]_ O K O Fyá ×zX M�_UK D V ®]gº±jµ¸Ã5¶�Æ=·º´hÄj¶µ�lÂS·w¶�À>¸Ëµ:�mÂ]ÍÒ½v´h·w¶�Äµ��Æ�¸Ó¶�µ*Æ�¶�À�¼ÀÇ�Ð�ÂSÌ�2È ¿ »}¼�ÅrÑ*½q½mÀ�¹Ïn�ÖEÌ�¹R´�Ü�Ñ ?°¡ 8 � \ X[O @UÖ DfX 8 Õ ¤E¤�� g
üqI B]@ HTD @ D F F B]IUVbB Xj` �A����¤�� ×7g$I B]@ HTD @ì8 ýÒg$F B]IUVbB Xj`�gÊ® âÒKNÖ�M X[O F ~ V H±Ý M X F ~UD ãûB �JO nV>IUV � B]F OQH[� B]_ O K O Fyá ® ±jµ¸ÂJÂr´hÄ�µ*ÿ�Ç5Â³²J�;Â]Íx½v´J·¹¸uµhÊ1	 ��� 
 8U\J\ Ø�Õ ´�� n ��¤�� 8 �A���E¤ g
üqI M�KNKuB]@ ` �A�3´ � � FJgqI}gyI MEKNK�BS@ ` 8 ® â ` B]\JF�BrF O M�@ O @}@^B]FTI X B]KhB]@ ` B X F Ok�^P=O BSK H á H F D V H�® 8-÷ µ�¸ËÌ
Ð�¶�Ä�À�¸Ë·¹¿�Â*²���¸ÓÆ�¾q¸QÊGÿ]µ ¿ Äj¶�À�À 8JâÒ@U@�â X _vM XT	 �A�µ´ ��
�g
üqI M�KNKuB]@ `�D F ö � o�H IUKNK O e�BS@ Õ ¤�¤���� â gCI MEKNK�BS@ ` 8 ö�ýÒg � o�H IUKNK O e�B]@ g�®�V M�KAB Xj`JHÒÔ B H F Y�O�P�[pXTD á
×zXTOQP=O @JÖ>I HTO @UÖ à ME@ H F X B O @qF ×zX M�Ö X BSV,V O @UÖ ® 8 ±jµ��xÄ�·¹¸¾¶�Æ�¸Óÿ�ÇP±jµ^·w¶=ÇËÇ ¸QÊq¶�µ*Æ�¶5Ä�¶�ÐÛ¸Ó¶ôß 8 Y M�K
Õ � 8 n3− 4 �'F IU@ D 8U\U\ Ø ��� � n � ��Õ 8 Õ ¤�¤�� g
üqI MGM HxÕ ¤E¤ Õ � I}g�IlgÅI MGM H.g ® âx@úâ ` BS\JF O e D �AM ONHjD ã D.P�~ B]@ ONH V Ý M X1N B]K [i� â V
®rg ±jµ¿ Ä�Â.Æ�¶�¶�È]¸ËµpÊ]À�Â*²c·º¾U¶µ�lÿS·¹¸ÓÂ]µ1ÿ�ÇÅ�;Â]µ ²=¶�Ä�¶�µ*Æ�¶bÂrµ¸�xÄ�·¹¸¾¶�Æ�¸Óÿ�Ç$±jµ^·w¶fÇuÇ ¸QÊG¶�µ1Æ�¶o�°�°�°±�Ùw±³�°�)±¹P»�»,¹bØ \U\ Ø ¯ ��� n ¯�¯�¤ 8 Õ ¤E¤ ÕJg
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üqI MpM HAD F ý M�IJF O K ONDfXxÕ ¤�¤�¤�� I}g�I}g�I MpM H 8 à�gÛý MEIJF O K ONDfX 8 ® � M�KNe O @UÖ P M�Vc_ O @^BrFjM XTO B]KpB]I P F O ME@ HI HTO @UÖ H FTM P�~ B H F OQP KQM P B]K HTD B XTP�~�®rg&±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]ÀaÂ*²�·º¾U¶ Õ Ü.·º¾¢µ1ÿS·¹¸ÓÂrµ*ÿ�Ç;Æ�Ârµ ²f¶�Äj¶�µ*Æ�¶
Ârµ�ÿ]Ä�·¹¸¾¶�Æ�¸Óÿ�Ç1¸Ëµ^·w¶fÇuÇ ¸QÊG¶�µ*Æ�¶ 8U\U\ Ø�ÕEÕ n Õ � 8 Õ ¤E¤�¤ g
üqI MpM HAD F � FjIJF @ K D}Õ ¤E¤ � � I}g�IlgRI MpM H 8 V�g%� FjIhF @ K D 8 ®A� FTM Pj~ B H F OQP�� M P B]K �pD B XTP�~�®rg��;ÿ]Í3Ì
Ã�Ä�¸¬È.ÊG¶�Ñ3� ÿrÀ�À.ÿqÆ�¾q´pÀ.¶=·¬·ËÀLÀ$� Â]ÄÓÊGÿ]µÞø3ÿ]´"²jÍbÿ]µJÑYÕ ¤�¤ �hg
ü�� B]ÖEIJ@^B D F Q KNMÛe DfX �A������� ã g�� B]ÖEIU@^BÃ8 Ôtg°Q KNMÛe DfX 8 ® �hP BrFTF D=XÉ�pD B XjPj~�® ÍtÄjÿqÈ]´^ÿS·Î¶
ÀfÆ�¾UÂÛÂ�ÇYÂ³²>Ã�´GÀ�¸Ëµ*¶�À�À�Ñ ÷ µ�¸ËÐ�¶�Ä�À�¸º·º¿�Â³²'�mÂ�ÇNÂ]ÄjÿqÈqÂÛÑ�ÅxÂ]´UÇkÈq¶�Ä 8 �A����� g
ü�� B]ÖEIJ@^B ¶=·|ÿ�ÇÞ� �A������� ã gU� B]ÖEIU@^B�8 Â g ãÚB X F O*D F Y3g�à B]V,\vM H 8 ®A�hP BrFTF DfX��pD B XjP�~�Ý M X F ~UDK O @ D B X M Xj`JDfX[O @UÖ,\ X M�_UK D V ® 8m÷ µ�¸uÐ�¶�Ä�À�¸º·¹¿�Â*²'�;ÂSÇNÂ]ÄjÿqÈqÂrÑ:ÅÒÂr´UÇNÈq¶�Ä 8 ������� g
ü�� B Xj`JD I �L¶=·|ÿ�Ç��þÕ ¤�¤�¯�� ÔRg�� B XT`JD I � 8 Ôtgµ� B]IU_ O ME@ D F FJg ¡ g�I B]M gl®"Q â � â V Ø âúÖ D @ D F O�P KNMSn
P BSK HjD B XjPj~ B]KNÖEM XTO F ~ V Ý M X F ~UDAH BrF ONH[� BS_ O K O Fyá,\ X ME_UK D V ®rgº±jµÞÂhÂ]´hÄ�µ*ÿ�Ç1Â³²2Ç�Ð�Â�Ç ´h·¹¸ÓÂ]µ1ÿ]Ä�¿�mÂ]ÍÒ½^´J·wÿS·º¸ÓÂ]µUÑ*� IUV,V DfXAÕ ¤�¤�¯ 8JeqM�K �A� 8 n2

8U\U\ Ø�ÕEÕ � n Õ�� � 8^ã °�VÞ×ßX[DfHjH 8 Õ ¤�¤�¯ g
ü�� B]I D F Q M ~�Õ ¤E¤ Õ � I}g àÒgG� B]I I�à 8 ½�g�Q3g�Q M ~�g ® âÒ@ O @qF D KNK O Ö D @GFt_ X M [�DfXTO @UÖ H á H F D V�FjM
H IU\U\vM X F|V>IUKNF O nyB]Ö D @GFÅK D _hnÎ_^B HTD.` � F ~ nw\�B X FyábKNMEÖ ONH F O�P�H�®rgC±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]À}Â³²Ò·º¾U¶ Õ pU·Ë¾
¸uµ^·w¶�Ä�µ*ÿS·º¸ÓÂ]µ*ÿ�ÇvÆ�Ârµ ²f¶�Äj¶�µ*Æ�¶�Â]µ�·wÂÛÂ�Ç�ÀDßß¸º·Ë¾�ÿrÄ=·º¸¾¶tÆ�¸ÓÿSÇU¸uµ^·w¶fÇËÇþ¸QÊG¶�µ*Æj¶ 8E\U\ Ø � � � n �A¯i� 8 Õ ¤E¤ Õhg
ü���D áGFjM�@hn ý�X M�Kx@ ¶=·Rÿ�Ç��þÕ ¤�¤�¤ B � ¡ g��YD ápFjM�@hn ý�X M�KA@.8±ã g�×7D B XTH M�@.8 ½3gT�p~ M ~ B]V g1®>V M]nK�B Xj`JH BÚIU@ O e DfXTH B]KRF DfH F H I O F D�Ý M X,P M�Vc_ O @^BrFjM XTO B]KxB]I P F O M�@�BSKNÖEM XTO F ~ V H�®]gù±�µ ¿ Ä�ÂSÌ
Æj¶�¶�¶�È]¸ËµhÊrÀcÂ*²±·º¾U¶)�H�Ý� Æ�Â]µ ²f¶�Ä�¶�µ1Æ�¶3Ârµ�¶fÇN¶�Æ�·¹Ä�Â]µU¸ÓÆ3ÆjÂ]Í3Í�¶�Ä�Æj¶ 8J\U\ Ø ¯�¯ n ´�¯ 8 Õ ¤�¤E¤ g
ü���D áGFjM�@hn ý�X M�Kx@ ¶=·Rÿ�Ç��þÕ ¤�¤�¤ _ � ¡ g���D áGFjM�@hn ý�X M�Kx@j8lã gZV5D @J@ D @ ~ M�KNF @ 8 ½�gT�p~ M ~ B]V g�ö
® âÒ@ âÒKQÖ�M XTO F ~ V Ý M X ã�IUKkF O ny?A@ O F à MEV>_ O @^BrFjM XTO B]KÒâxI P F O ME@ H�®rgú±jµ ¿ Ä�Â.Æ�¶�¶�È]¸ËµpÊ]À¢Â³²
·Ë¾U¶ Õ Üf·º¾�µ*ÿS·º¸ÓÂ]µ*ÿ�ÇAÆ�Â]µ ²f¶�Ä�¶�µ1Æ�¶¢Â]µÞÿ]Ä�·¹¸¾¶tÆ�¸Óÿ�ÇR¸Ëµ�·w¶fÇËÇ ¸NÊG¶�µ*Æ�¶ 8mâÒI H F O @.8 Q BSV D=H n Õ ¤E¤�¤ 8
ý;O KN_^B]MM8^B]@ `�°æ� ã × n Õ ¤�¤E¤ 8Uâ|FjK�B]@GF�B g
ü���O�¶=·|ÿSÇ�� Õ ¤E¤�¯�� à�g ã gY��O 8 ÔRg ãÚB]@GápB D F FJgY× K�B]@ DfH.g�kxD F D.P F O @JÖ kxOQH ÜyM O @GF ° @ P M�@ HTOQH F D @GF
� IJ_ Ý M X VcIUK�B H,Ý M X�à M�V,\UIJF O @UÖ � M�K DfX,ý MEIU@ `JH,Ý M X ãÚB � n � â V±g�±jµ ¿ ÄjÂÛÆ�¶�¶jÈ]¸ËµhÊ]À�Â³²�$ßt¶�µ^·º¿�Ì�áß¸ËÄ�À�·¿�}ÿS·¹¸¬Â]µ*ÿ�Ç¿�mÂ]µ ²f¶�Äj¶�µ*Æ�¶xÂ]µJ�xÄ�·¹¸ ¶tÆ�¸Óÿ�Ç�±jµ^·w¶fÇuÇ ¸QÊG¶�µ*Æ�¶l¼·�°�°�°±Å¹P»�»�´jÅSg�F IUKká
Õ ¤�¤�¯ g
ü���O�D F I I^B]@UÖ Õ ¤�¤ � � àÒg ã g*��O 8 N�g�Ocg4I I^B]@UÖ g ® kxO e DfX[HjOk�^P BrF O M�@�B]@ ` kxD F DfX V O @ ONH V O @
� M P BSK �pD B XjP�~�Ý M X � BrF ONH[� B]_ O K O Fyá ®rg ±jµ ¿ Ä�Â.Æ�¶�¶�È]¸ËµpÊ]À�Â³²��P�N�û¹P»�»�n \U\ Ø � � ¼ n ��´ Õ 8
Õ ¤�¤ �hg
ü���O�D FAâÒ@G_UIUKuB]ÖqBS@ �����µ´�� àÒg ã ��O 8Sâ g âÒ@p_UIJKuB]ÖGB]@ g:®ôIAD I XTONH F OQP=H _^B HTD.` M�@�IU@ O Fm\ X ME\�BrnÖqBrF O ME@ Ý M X5H BrF ONH[� B]_ O K O Fyál\ X M�_UK D V H�®rgP±jµ ¿ Ä�ÂÛÆ�¶j¶�È]¸ËµhÊ3�vÂ*²�·º¾U¶-±ôÂ¢�$�)±JÉ ÊRÜ 8.\U\ Ø ��¯�¯ n �3´�� 8�A���µ´ g
ü���OYÕ ¤�¤�¤�� à�g ã gv��O 8 ®�° @GF D Ö X BrF O @UÖ D.d I O e�BSK D @ P á X[D B H M�@ O @JÖ O @GFjM ` Bfe ONH nÎ\UIJFj@^B]V	\ X M P=D n
` I XTD0®rgÅ±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]À��zÂ³²±·Ë¾U¶��5�°�)±JÉ »�» 8U\U\ Ø^Õ ��� n Õ ��¯ 8 Õ ¤�¤E¤ g
ü ãÚB XjP�~JO M XTO�D F Â M HTHTO �A������� ä|g ãÚB XjP�~UO M XTO 8 àÒg Â M HTHjO¬gZ® âªü O \U\ O @UÖ�Ö D @ D F OQP BSKNÖ�M X[O F ~ V
Ý M X>~ B Xj` � n � â V \ X ME_UK D V H�® 8 ±jµ ¿ ÄjÂÛÆ�¶�¶�Èr¸ËµhÊ]À���Â³²�·º¾U¶óÍx¶�µ*¶=·¹¸ÓÆ�ÿ]µ*ÈÁÇ�Ð�Â�Ç ´h·¹¸ÓÂ]µ1ÿ]Ä�¿�mÂ]ÍÒ½^´J·wÿS·º¸ÓÂ]µé�mÂ]µ ²f¶�Äj¶�µ1Æ�¶ 8heqM�K � 8J\U\ Ø ����� n �E¤E¤ 8 ������� g
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ü ãÚB @ I XTDa¶=·Rÿ�Ç�� �A���µ´�� ýÒg ãÚB @ I XTD 8 �mg�� B OQH�D F ä�g�Q�X[DfX M OQX[D 8 g½® â V BS_UI HTD B XjP�~�Ý M X�� â V�®
¸Ëµ�½^Ä�ÂÛÆ�¶j¶�È]¸ËµhÊ]À>·º¾U¶o±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]À,Â*²>·º¾U¶o�}ÿS·º¸ÓÂ]µ*ÿ�Ç	�mÂ]µ ²f¶�Ä�¶�µ1Æ�¶�Â]µó�AÄ=·º¸¾¶tÆ�¸¬ÿ�Ç$±jµ^Ì
·w¶=ÇËÇ ¸QÊG¶�µ*Æ�¶��5�°�)±�Ì³ÊRÜ*Ùw±³�°�)±�Ì³ÊRÜ 8U\U\ Ø^Õ ¼�� n Õ ¼ � 8 ×ßX MÛe OQ`JD @ P=D 8 Â ~ M `JD}°ÎH K�BS@ ` 8 �����µ´ g
ü ã P âÒKNK DfH F DfXc¶=·Rÿ�Ç�� �A���µ´�� k>g ã P âÒKNK DfH F DfX 8 ýxgo�pD KNVbB]@.8 D F I}g ¡lBSIJF @Eg ®=ä e O�`hD @ P=D�Ý M X
O @Ge�B X[O B]@GF HcO @LKQM P B]K HTD B XjP�~�®rgÚ±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]À�Â³²�±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]À�Â³²�·º¾U¶'�}ÿ]·¹¸ÓÂ]µ*ÿSÇ�mÂ]µ ²f¶�Äj¶�µ*Æj¶3Â]µÁ�xÄ�·¹¸¾¶�Æ�¸Óÿ�ÇC±jµ^·w¶=ÇËÇ ¸QÊq¶�µ*Æ�¶��5�°�)±�Ì³ÊRÜ�Ñ \U\ Ø � Õ � n � Õ ¯ 8 �A���µ´ g
ü ã O KQK HAD F V5H BS@JÖ Õ ¤�¤�¤�� ×7g ã O KNK H 8 ä|g ×7g ¡ VYH B]@UÖ ®{Q I OQ`JD.` KNM P B]K HTD B XjP�~
Ý M X�H M�Kke O @JÖ
� â V BS@ ` K DfO Ö ~ F D.` ã�â°¯xn � â V \ X M�_UK D V H�® 8 ±jµ�ÂhÂ]´hÄ�µ*ÿ�ÇUÂ³²Ó�x´J·ÎÂ]ÍbÿS·Î¶�È�Ä|¶�ÿrÀ.Â]µ�¸uµhÊ]Ñ�E½U¶�Æ�¸Óÿ�Ç¢±TÀ�À�´^¶cÂ]µ ��ÿS·¹¸uÀý¶tÿqÃ�¸¹Çþ¸º·¹¿ ¿ Ä�ÂEÃfÇN¶�Í>À�Ñ3ø>Çþ´�ßt¶�Ä�ÑXY MEK gþÕ � 8U\U\ Ø^Õ ¤ � n Õ�Õ � 8 Õ ¤�¤�¤ g
ü ã�M H�[�D K OQP @a¶=·|ÿSÇ�� Õ ¤E¤i� � ã g N�g ã�M H^[ED K O�P @ 8 à�gþÔtg ãÚB `JO ÖGB]@.8 ½�g�ðv~ B]MM8 �mg�ðv~ BS@UÖ�8 D F
�1g ãÚBSK O�[ 8 Õ ¤E¤i� g»®=àt~ B {�Ø*ä @JÖ O @ DfDfXTO @UÖ�B]@ D h P�OQD @qF � â V H M�KNe DfX�®rgþ±jµ ¿ ÄjÂÛÆ�¶�¶�È]¸uµhÊ]À
Â³²�·º¾U¶o¼�ÖE·º¾ Æ>¶�À�¸QÊSµÁ�x´J·ÎÂ]ÍbÿS·º¸ÓÂ]µé�;Â]µ�²f¶�Äj¶�µ*Æ�¶�¼}Æ2�H�lÉ » Õ ÅSg
ü ã�M H�P B]FTM ����¼���� ×7g ã�M HjP BrFjM g 8 ® � @ ä eEMEKNIJF O M�@.8 �GD B XTP�~ 8 � \JF O V O�@ B]F O M�@.8 Q�D @ D F OQP âÒK nÖ�M X[O F ~ V H B]@ ` ãÚB X F O B]KGâ X F H;Ø�V M�K�B XT`JH ã D V D F OQP âÒKQÖ�M XTO F ~ V H�® 8 ±jµÞ�mÿ�Ç ·w¶�Æ�¾��;Â]µ*Æ�´pÄ�Ì
Äj¶�µ^·°�;Â]Íx½v´J·wÿ]·¹¸ÓÂ]µ ¿ ÄjÂjÊSÄjÿ]Í 8 à � × Â D \vM X F ¼ Õ ¯ 8 �A��¼�� g
ü ã P â ÝuDfDlD F V ã P ã O KNK�BS@ �A��¼3´�� Â g ã P â ÝuDfD 8 ×7g�FJg ã P ã O KQK�B]@ gÉ® âÒI P F O M�@ H B]@ ` _ OQ` n
`JO @UÖ ® 8 ±jµ¸ÂhÂ]´hÄ�µ*ÿ�Ç5Â³²°ÇAÆ�Ârµ*Â]Íc¸ÓÆ�Ã7¸º·w¶�Ä�ÿS·¹´pÄ�¶ 8 Y M�K g�Õ�� 8U\U\ Ø ¯����Ëÿ�´���¼ 8 �A��¼3´ g
ü � ONH BS@ Õ ¤�¤E¤»� � g � ONH BS@ g�®lý�OQ`U`JO @UÖ�B]@ ` B]KQKNM P B]F O M�@ O @ P MEV>_ O @^B]FTM X[O B]KzB]I P F O M�@ H�® 8 ±jµ¿ Ä�Â.Æ�¶�¶�È]¸ËµpÊ]ÀlÂ³²ê�H�Ô� �;Ârµ ²f¶�Äj¶�µ*Æ�¶}Â]µ�ÇRÇN¶�Æ=·¹ÄjÂ]µ�¸¬Æ'�mÂ]Í3Í�¶�ÄjÆ�¶�¼ÀÇ��lÉ »�»�Å 8hã O @U@ D BS\vM]nK ONH}Ø â à ã �h°³Q�D.P MEV 8Jâ à ã ×zXTDfHTH 8 � P FjM�_ DfX 8U\U\ g � n � Õ 8 Õ ¤�¤E¤ g
üþ× BS\^B `JO V O F XTO M�@ �A������� àÒg�I}g × B]\^B `JO V O F X[O M�@ g ®fà MEV,\JIJF�BrF O ME@^B]K P MEV,\UK D��JO Fwá ® 8�ÒÈEÈ]¸uÀ�¸ÓÂrµ^Ì,ä�¶�À=Çk¶�¿ 8�� D K�nÓáEM X`[ 8 �A����� g
üþ× B XT` BSKNM H3¶=·Rÿ�Ç�� �A������� ×7g ã g�× B XT` BSKNM H 8 Ôtg Â D @ ` K D F I}glN M�K [ M�K OQP @Ego®�VR~UD,d I^B `JX BrF OQPB HTHjO Ö�@UV D @GF>\ X ME_UK D V 87B H I X e D á�B]@ `�XTD.P=D @GF `JD e D KNME\JV D @GF H�® 8 Æ°±=���µ�Ý�é��¶�Ä�¸Ó¶�À�¸Ëµ
Æ�¸uÀ.Æ�Ä�¶=·Î¶G� ÿ]·º¾U¶�Í�ÿS·¹¸ÓÆ�À�ÿrµ*È?��¾U¶�ÂrÄ�¶=·º¸ÓÆ�ÿ�Ç°�;ÂrÍÒ½v´h·w¶�Ä��*Æ�¸Ó¶�µ*Æ�¶ 8 Y MEK g ��¯ 87\U\ Ø � n � Õ 8�A����� g
ü Â B]@^B D F N ~UO FTK D á ������¼�� �1g Â BS@^Bª8 kcg.N ~UO FTK D á g ®{Q�D @ D F OQP B]KQÖ�M X[O F ~ V _ Df~ Bfe O M X3O @F ~UD VbB �JH B]F ` M�VbB O @ ®rgì±jµ �
��Çü��Ç�¸ÓÃ�¶�µJÑM�:�ZÅxÿqÆ�ÎÛÑH� ����Æ�¾UÂ.¶�µ*ÿ]´�¶�Ä�Ñ�ÿ]µ*È�ñT�QÌ ¿ ���Æ�¾�ßt¶À²=¶fÇþÑ�¶�È]¸º·wÂrÄ�À�Ñ ¿ Ä�Â.Æ�¶�¶�È]¸ËµpÊ]ÀaÂ³² ¿½¿ �R��Ì,Ø*Ñ2ám¸ ²�·º¾ó±jµ�·w¶�Ä�µ*ÿS·¹¸ÓÂrµ*ÿ�Çê�;Â]µ�²f¶�Äj¶�µ*Æ�¶�Â]µ¿ ÿ]Äjÿ�ÇËÇN¶=Ç ¿ Ä�ÂqÃ=ÇN¶�Í×��Â�Ç ÐÛ¸uµhÊ)²�ÄjÂ]Í×�lÿS·¹´hÄj¶�Ñ;ÐSÂ�Ç ´hÍ�¶ Õ p¢Ê�Ö�Â³²�ÃY¶�Æ=·¹´pÄ�¶��}ÂS·Î¶�Àl¸Ëµ��mÂ]Í3Ì
½v´h·w¶�Ä���Æ�¸¬¶�µ*Æ�¶�Ñ \U\ Ø ´�¼ � n ´���� gX� \ XTO @UÖ DfXyYmDfX KuB]Ö�8 ý�DfX K O @.8 Q�DfX V�BS@Gá38 ������¼ g
ü Â MSF ~�[ M�\ Ý�¶=·Rÿ�Ç�� ������¼�� ã g�Ilg Â M�F ~�[ M�\ Ý 8Gâ gh×5DA[EDfDxD F|ã g Â M�@^B]K `�gj®fà MEV�\UIJF�BrF O ME@�BSKNKkáVbB]@^B]Ö D B]_UK DÚP MEV>_ O @^BrFjM XTO B]K�B]I P F O ME@ H�® 8 ±jµ:� ÿ]µ1ÿ.ÊG¶�Í�¶�µ^·���Æ�¸¬¶�µ*Æ�¶ 8 Y MEK g ��� 8 n8
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