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M�NPOQNSRUTVNXWZY\[ATV]G^_Na`KbcOedgf:]	NShGOE]$RUNSi$j$RUNkj$N\lmlUNSi$lonGb_NSi:j$bcp@d\RQNSi7OQlmlQhGbrqts)i7Om^rNuYS[Ai7OeNv`wOeN
[Ax�b_^�NSlyOkN\TV]G^_[{zAdt|?}~[Ah$RPTV[wj$d\^_b_lUNSR�Y\N\OQOQNXi$[tOeb_[)i��1[Ai�s)n?[)hGOebcOgi$stOeh$RUNS^r^_NST:NSi7OP�:j$NShK`
� [ARUT�s)^rb_lQstOebr[Ai$l,n$b_N\i�j$bcp@d\RQN\i�OQNSl\�	^<��hGi$N�lS��s)]$]$^rb_��h1s)i7Og�'h$i��Q�)�_�a�K���1^_s�lQNSY\[Ai$j$N�lS��s)]$]$^rbc�
��h1s)i7OE��h$i��)�<�0�a��|�M�s����>�k�	�_�U�A���¡ g¢w���Q�)�_�a�w�	NSlUO,h$iGNPT:NSlUh$RQNuj$N�OQNST:]$l£N\Ov¤>[Ah¥j���N\lQ]1stYSN
i$d\YSNSlUles)brRQN\l�]	[Ah$R�N\p?NSY\OQh$NSR¦^rN§YSs)^_Y\h$^kN\i¨��h$N\lUOQb_[Ai�|mM3�©s)hKOeRQNCiG[)Oebr[Ai�NSlyO¦YSN\^_^rNªj$Nª^_s
���>�k�	�_�U�A���L �¢w�«¢w��¬{�av�©�	�<�®�>¯1|K°mN\OUOeN"jGNSRQiGb_±SRUN"sX]	[Ah$REn$hGOmj$N"T:NSlQhGRQNSRm^²s���h1sti�OQbrOQdkj��³b_iK�
� [ARUT�stOQb_[Ai.i$dSY\NSlQlQs)b_RUN�]	[Ah$R¥j$d\YSRUb_RQN0¤tYS[)i$lUOQRQh$brRQN´h$iµ[Anw¶UN\Oa·r¸<¹Kº3[Ai�qANSRURes»]1s)R'^²sClUh$brOQN
��h��³NS^_^rN"lS�³b_i7OQdSRQN\lQlUNX��^<��N\lQ]1s)Y\N�TVd\TV[)b_RQNgTVbri$b_TVs)^1]	[Ah$RoNap@N\Y\OQh$NSRuYSNaOQOQNZjGNSlQY\RQbr]GOebr[Ai�|G¼L^
i��½z¥s�]1s)l3j$NuRUNS^²s>Oeb_[)i�j$b_RUNSYaOeNuNSi7OeRUNu^_NSl3jGNShK`:i$[tOeb_[)i$lo¾Ah$i:[Anw¶UNaO,]?N\hGO£¿\OQRQN�W"lQb_T:]$^rNuf
À les´j$NSlUYSRQbr]GOebr[Ai»NSlUOXs)^r[ARQl�Y\[Ah$RUOQN À s)^r[ARQl���h$N:les�YS[Ai$lyOeRUh$Y\OQb_[AiÁ��]$s)RUOQb_R�j$N:les´j$NSl¡�YSRUb_]GOQb_[Ai�]?N\hGO�¿\OQRQN:W�YS[)TV]$^rNa`KN«f À b®|³N)|wi$d\YSNSlUlQbcOeNSRuh$i´YSs)^_Y\h$^@ÂA[)h$RQTVs)i$jÃN\i¦OeNST:]$l�NaONSi�NSlU]1s)Y\N�T:dST:[Ab_RUN)|
M�s5���>�k�	�_�U�A���L �¢w�¦Ä'�>�����QÅw�>e�>Æ»NSlyO�h$iGN�OQÇ$dS[ARUb_N´j$N�^²sCYS[)TV]$^rNa`KbrOQd¦j$N´j$NSlUYSRUb_]GOQb_[Ai�|
°m[AT:TVN£��lU[Ai�Ç$s)n$brOQh$j$Nt�{Èg[A^rTV[)ÂA[ARQ[{qks�]$h$n$^rb_d)�SNSi:É{ÊAË7ÌK�\h$i$N,]?NaOebcOeN3i$[)OQN3j$N£��h$NS^r�whGNSl
]1s)Â)NSl"ÍÎÉ{ÏÑÐ®�wN\Oms)b_iGlQb � [Ai$j$dPh$i$Ngi$[AhGq)NS^r^_NPn$Res)iGY�Ç$Nkj$NgRQN\Y�Ç$NSRUY�Ç$N)|FÒKs�j$d\T�s)RUY�Ç$NPb_i$bcOeb²st^_N
d\Oes)brO:j$N � [ARQTVs)^rb_lQN\R'^_N\lVi$[tOeb_[)i$lVjGN�WÁlUb_T:]$^_N�fµN\OVj$N�WÁY\[AT:]$^_br�whGd§f	�,TVs)brlVsth$lQlUb
j$N¥]$RU[A]?[)lQNSRZj$N\l � [AiGj$NST:NSi7Oel«lUh$]$]$^rdST:NSi7O�s)brRQN\l��´^²sÃOQÇ$dS[ARUb_N'j$N\l�]GRQ[An1stn$b_^rbrOed\l¥Ó���h��³b_^
s0qts)brOÔs>`Kb_[ATVstOQb_lQd\N£�whGNS^_��h$N\l3j$dSY\NSi$iGb_NSl£sth$]1s)RQs{qts)i7O�Õ~NSiXNa`K]$^_br��h1s)i7OÖ^_sgi$[)OQb_[Ai�j$NolUh$brOQN
s)^rd0stOQ[Ab_RUN"]1s)R�^<��brj$dSN�lUh$brqts)i7OeN'¾

×3lUOX�)�_ Q�)�L�>�����YSNZ�whGb�NSlUOP^rN�]$^_h$luj$bcØ:YSb_^rN��'j$dSY\RQbrRQN)|
M�NSl � [Ai$j$N\TVN\i7Oel,j$Nu^²s�YS[AT:]$^rNa`KbrOQd�j$NkÈP[A^_T:[AÂA[)RQ[{qXRUdSlUb_j$N\i�OEj1s)iGlE^_s�OQÇ$dS[)RQb_N�Â)dSi$d\Res)^rN
j$N\lEst^_ÂA[ARUbrOQÇ$TVN\lS|)°mNuT�s)RUb²s)Â)Nmb_i$stOQOQNSi$j$h¥j$N�jGNShK`:j$[)T�s)bri$NSl��P�	a�®�>v��dS^r[Ab_Â)i$dSl À j1sti$l

1 Ù�Ú{ÛUÜ�Ý1ÞSßáàvâ0ãSäÑÛ�ãSä>àvå>æ,çaåmè¡çaåtÜéÝ®ß<äÑâ�Ý$Û¡êAÛUèLÝ®â�Þ\ÛyëoÛyåSÝ1Ú_ì ç\í{îéÛ¡ÝQïQÚðàÖè¡ç\ëmñ>Ú�Ûyò0â�Ý<ó�æ{Û�èyàaÚ©èyäÑÚQîéçaäÑÛ@äÑåmß<ô\Ú�Û	õë�àvâðÜ$Ú©àÖå>çvÝ<â©çaåoæ{Û�èyçaå>Ü�Ý<ß®äÑâ©ß<Û@ÛyåmÝ®àaåSÝ	ã\ä>Û?Ý®ÛyÚ©Ú�Û�å>Û�öcàvâ�ÝFâ�åSÝ<ÛUß<Þ\ÛyåÑâ©ß1ãSäÑÛ�Ú©àÖèyçaëoñÑÚ©Û¡ò{â³Ý®ó�æ{Û�æ{ÛQÜ<èyß<â©ñ{Ý<â©çaåwïèyàaß�æ{÷UÜ~ã\ä>Û3Ú�Û3ñÑß®çaø\ß®àaëoëmÛÔñ)Ûyß®ëmÛyÝ�ÝáàvåSÝ~æ{Û£è¡ç\å>Ü�Ý<ß®äÑâ�ß®ÛÔÚrì çaí{îéÛyÝ�ÛUÜ�Ý�Ú©àaå>è¡ó3ç\å"å�ì àmñ>à\Ü�í)ÛUÜ<çaâ©å"æ�ì àaä{Ý<ß®Ûâ©å{öÎçaß®ë�à�Ý<â©çaåwù
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i$[)OQRQN�Y0s)l\�@^²s¥OeÇ$d\[ARQbrN�jGNSl"]$RU[An1s)nGb_^_bcOed\lPNaO"^rNXT:[Ai$j$N�j$NSl�st^_ÂA[ARUbrOQÇ$TVN\l À NSlyO«s)h$lUlQbIh$iOeRQs)brOoY0s)RQs)Y\OQdSRQbrlUOQb_��h$N«j$N«^®�,+«hGqwRQN�j$NZÈg[)^_T:[AÂA[ARU[Ñq	|
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@ hÑ¶U[Ah$RQj@��Ç�h$b�br^oNSlyOVi$stOeh$RUNS^�j$N´]1stRQ^_N\R'j���s)^_ÂA[)RQbrOQÇ$T:NSlS|Ö°mN´i���daO�s)bcO¥]1s)l¥^_N¦YSs)l¥b_^,z s
YSN\i7O§sti$lS�od\]?[w��h$N�[Ax ^_N\l¦[ARQj$bri1stOQNSh$RUlÃi��³Na`Kb_lyO�s)brNSi7O�]1s)l¦]$^rh$l¦��h$N�^_NSl�^²s)i$ÂAs)ÂANSl�j$N
]$RU[AÂARestTVTVstOebr[Ai�|�·BA¡¹DC"iÁdaO�s)bcO«Y0s)]$s)n$^_N¥j$N:j$brRQN)�@j���hGi$N�TVs)i$br±SRQN']G^_hGOFE)O«b_i � [)RQT:NS^_^rNXNaO
b_T:]$RUdSYSbrlQNt�1�whGNX^®�³[Ai�Y�Ç$NSRUY�Ç1s)bcO'W¥h$i$NXRU±SÂA^rNZs)hGOe[)T�stOQb_��h$N � [ARUTVN\^_^_NkN\O"]GRQdSY\b_lUN�f´]?[AhGR
RQd\lQ[AhGj$RQNªOQNS^k[)h OeN\^k]$RU[An$^_±\TVNt|HG��©s)]GRQ±Sl�ÍÎÉ{ÊÑÐ)I3TVbr^_NKJm[ARUNS^ks�^_N�]$RQN\TVbrNSR�jGdSYSRUbrO�NSi
É{ÊGÉ � YSN\OUOeN¥i$[)OQb_[AiCj@�©s)^rÂA[ARUbrOeÇGTVNZT�stb_l"^_sVOeÇ$d\[ARQbrN'j$NSlZs)^rÂA[ARUbrOeÇGTVN\lgl\��N\lUO�j$d\q)NS^_[)]$]?d\N
j1s)iGl"^_N\l�s)i$i$d\NSl'É{Ê�LAÏªÓNMIh$RUb_i$ÂG�@}~[AlUOS��°mÇ�h$RQY�ÇFÕv|�C"i�sÃs)^r[ARQlgj$dSY\[AhGqAN\RUO«��h$N'Y\NSRUOes)b_iGl
s)^rÂA[ARQbcOeÇ$T:NSlks0q)stb_NSi7O�hGi$N¥]$RQ[A]GRQb_daOed�j@��h$iGbrqAN\RQlQs)^_bcOed'N\O«��h$N¥]	[Ah$R"Y\NSRyO�s)bri$l�]$RQ[)n$^_±\TVN\l
i1stOQh$RQN\^_lÃjGNCi1stOehGRQN�s)^rÂA[ARQbcOeÇ$T:b_��h$N�b_^Pi��³Na`Kb_lyO�s)bcO¦]1s)l¦j@�©s)^rÂA[ARUbrOeÇGTVN�Y0s)]$s)n$^_N§j$NC^_N\l
RQd\lQ[AhGj$RQNt|g}~[Ah$R�j$dST:[Ai7OeRUNSR´��h��³h$i s)^rÂA[ARUbrOeÇGTVN�i���Nv`Kb_lUOQN�]1s)lS�uN\i$YS[ARUN � sthGOU�áb_^klQs0qA[AbrR
Na`Gs)YaOeN\TVN\i�O�j$N���h$[Ab£[Ai.]1s)RQ^rN¥N\O � [)RQTVs)^_brlQNSR�^_s�iG[)Oebr[Ai�|I°k��N\lUOX^®�³[Anw¶UN\O�j$NV^²s¦OeÇ$d\[ARQbrN
ÂAd\i$dSRQs)^_NojGNSl,s)^_Â)[ARQbcOeÇ$T:NSl\�tst]$]?N\^_d\N�s)h$lUlQb��PO1 ��>v�®�g¢w��¬RQ0�>¯@�a���®�>¯G¬�e ��a�Ke¬a��Æ)��¬u[)h¦�NO1 ��>v�®�
¢w�«�c���Q�)�_�a�w�c�7�S�������¡ a|
M�sÃlQh$bcOeN�jGN'YSN\OUOeN'lUNSY\OQb_[AiCl\��bri7OedSRUNSlUlQN:�Ã^²s�iG[)Oebr[Aiªj���s)^_Â)[ARQbcOeÇ$T:N�NaO�NS^r^_N�NSlUO«jGNSlUOQb_i$d\N
s)hK`�^_N\Y\OeN\h$RQl3��h$bGlQ[Ah$Ç$s)brOQNSRestb_NSi7O£s0q)[Ab_RÖjGNSl£]$RQd\YSbrlQb_[)i$l3�"YSN�lUh>¶UN\OS|�×3^_^_NEi��³NSlUO,]1stlÖb_i$jGb_ly�
]	NSi$lQs)n$^_N"�X^²sXlUh$brOQNkj$NkYSN"Y�Ç1st]$brOQRQN"NaO�b_^	NSlyO�j$[Ai$Yk]?[AlUlQbrn$^_Ngj$N"lQNkRQNSiGj$RQN�j$brRQN\Y\OeN\TVN\i7O
s)h´j$d\n$hGOgj$N«^²s�lQN\Y\OQb_[Ai»ÉA| � |
M�s�i$[)Oebr[Ai'j���s)^_Â)[ARQbcOeÇ$T:NmN\lUO3OeRU±Sl£b_i7OQh$brOQbrqANmT�s)brlÖh$i:]?N\h¥j$brØ:YSbr^_N�� � [ARUT�st^_b_lUNSR\|�GkNui$[)l
¶U[Ah$RUlS�7[Ai¥j$brlQ]	[AlQN�j@��h$i:ÂARQs)i$j:i$[AT�n$RUN�j$N � [ARQTVs)^rb_les>Oeb_[)i$l�j$[Ai7O,h$i$NuNSlyOEjGh$NP�ZÈP[A^_T:[t�
ÂA[ARU[{q?|SG"s)iGl"Y�Ç1s)Y\h$i$N'j$N�YSNSl � [ARQTVs)^_brlestOQb_[AiGl�[Aiªj$d4T1i$brOkh$i$N�i$[)Oebr[Ai§jGN�]$RQ[)ÂARes)T:T:N)|
M�s�i$[)OQb_[Ai j��©st^_ÂA[ARUbrOQÇ$TVN´N\lUO´]$^rh$lÃ]$Ç$br^_[AlU[A]$Ç$br��h$N§NaO¦]?N\hGO¦¿aOeRQN§YS[Ai$lUb_j$d\RQd\NCYS[AT:TVN
^_NXj$dSi$[)TVbri1stOeN\h$R"Y\[ATVTXh$i»��Oe[AhGOQNSl«YSN\l � [ARQTVs)^_brlestOQb_[AiGlS|FM�N � s)brO"�whGN:Y\NSl � [ARUT�s)^rb_lQs>�
Oebr[Ai$lulQ[)b_NSi7OPdS��h$bcqts)^_N\i�OQNSlPNSiªhGi�Y\NSRUOes)b_i�lQN\i$lk��h$N�^®�³[Ai¦qAN\RQResV]1s)Ru^²s'lQhGbrOeNZNSlyOkY\[Ai$i�h
YS[)TVT:Nud\O�sti�OE^²s�OeÇG±SlQNkj$N"°mÇ�h$RUY�Ç À M~h$RQbri$Â À }~[AlUOS|UG"sti$lEOQ[AhGOeN\lE^rNSl � [ARQTVs)^rb_les>Oeb_[)i$lS�th$is)^rÂA[ARQbcOeÇ$T:NgOQRes0qts)b_^r^_NPlQh$RPj$N\lP[)nw¶UN\OQlPjGN�i1s>Oeh$RUN�j$b_lUYSRQ±aOeNt|

2 VFì WÑâðÜéÝ®çaâ©ß<Ûuæ{äXÝ®Ûyß®ëmÛ/XkàaÚ�ø\çaß®â³ÝYWÑëoÛ�Z�ÛQÜéÝ£â©åSÝ<óyß®ÛUÜ®Ü®àvåSÝ<ÛmÛyå'Ü<çaâ_ù�Ù�ÚFñÑß®ç�Þ0â�ÛUå\Ý£æ{ä�åÑç\ë æ{ä'Ü®àeÞ�àvåSÝñ)ÛyßáÜ�Û�[~Ú,\P]�W_^�`àvß®âbaUë�` cRdfehg_e�iXèvùjglk4mlnLïKàvä{Ý®ÛyäÑß,æÑä¥Ú�â©Þ0ß<Û�ñtàvß£Ú_ì â©åSÝ<ÛUß<ëoóUæÑâ©àaâ�ß®Ûuæ{ä>ãSäÑÛUÚ?Ú©ÛUÜ	o	äÑß<ç\ñtóUÛyå>ÜçaåSÝ~àañÑñÑß®â©Ü�Ú©Û£Üqp{Ü�Ý<÷UëmÛ£æÑÛ3åSä>ëmóUß®àvÝ<â©çaå"æ{Û3ñ)ç\Ü<â³Ý®â�ç\åkÛyÝ�Ú�ÛQÜ�ß®÷yøaÚ©ÛUÜ�æ{ÛEèyàvÚðè¡ä>Ú�àvß®â³ÝYWÑëoó¡Ý<âðãSäÑÛ�dcà\æÑæ{â�Ý<â©çaå�ïë,ä>Ú³Ý®â�ñÑÚ©âðèyà�Ý®â�ç\å�ï{Û¡ÝáèvùrnLùsVwÛÖåÑçaë æ7ì [~Ú,\P]�W_^�`àvß®âbaUë�` cjdrãSäÑâ�Ü�â©øaå>â,t>Û�Xmæ{Û	]�WÑç\ß<ÛuayëvZAïÑä>åÑÛÖÞSâ©Ú©Ú�Û3æ7ìxwIäyayí)óz\{ â©Ü�Ý®àaåuàvä�îéç\äÑßáæ7ì W0äÑâ)àvñÑñ)ÛyÚ©óyÛ8]�WÑâ©Þeà�n1à£óyÝ<ó�Ý®ß®àaå>Ü<ñtçSÜ�ó�ÛUåuÚðà�Ý<â©åuÜ<çaä>Ü	Ú©àÖöÎç\ß<ëoÛ	|} ~l�:���������D�_�Lù_V�Û�Ý®Ûyß®ëoÛ
XmàvÚ©øaç\ß<â�Ý�WÑëoÛQÜ�Zkàoæ7ì àví)çaßáæPæ{óQÜ�â©øaåÑó�XEÚ©ÛUÜ�ß®÷yøaÚ©ÛUÜ�æ{ÛQÜ�ãSä>à�Ý®ß<ÛÖçañ)óyßáà�Ý®â�ç\å>Ü�àvß®â³ÝYWÑëoó¡Ý®â©ãSäÑÛQÜ�Z7ùy�FäÑâðÜ�ñ>àaßÛ¡ò0Ý®Ûyå>Ü<â�ç\å�ï$â�Ú�ÛUåVÛQÜéÝ�Þ\Ûyå0ä��Xæ{óUÜ<â©øaåÑÛUßEÝ®çaä{Ý®Û"ëmóyÝ�WÑç{æ{Û�æ{Û�èUàvÚðè¡äÑÚ�Ü�p0Ü�Ý<óUë�à�Ý<âðãSäÑÛaù�VwÛyâ©íÑåÑâ�a"àañÑñ)ÛyÚðàvâ�Ý
X�àaÚ�ø\çaß®â³ÝYWÑëoÛUÜ$ZkÚ_ì ÛUå>Ü<Ûyë,í>Ú�Ûmæ{ÛUÜ~ß<÷UøaÚ©ÛUÜ�æ{ÛmèyàaÚ©èyäÑÚKÜ<äÑß~Ú©ÛUÜIæ{â�ê)óUß<ÛUå\Ý®â�ÛUÚ�Ú©ÛUÜIÛ¡ÝÔÚ�ÛQÜ�â©åSÝ<óyø\ß®àaÚ�ÛQÜyù��Iì ÛQÜéÝIàaäöÎäÑß@Û¡Ý��3ëoÛUÜ<äÑß<ÛIã\ä>Û~Ú©Û�ëoçvÝ@à,ñÑß®â©Ü?Ü�ç\åuÜ�ÛUå>Ü	à\èLÝ<ä>ÛyÚaõSâ©Úsp�à£è¡ÛUåSÝ@àvåtÜ	è¡ÛIñÑß®ç0èyÛUÜ®Ü�ätÜ1å�ì ó¡Ý®àaâ³Ý@ñ>àaÜ	Ûyå>èyçaß®ÛÝ<ÛUß<ëoâ©åÑóaù�d��£ù æ7ù [£ùrn
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�gi�TV[wj$±\^_N�j$NZY0s)^rYSh$^�N\lUOgh$i$N � s��S[)i�j��³dSY\RQbrRQNZ^_NSlPs)^rÂA[ARUbrOeÇGTVN\lS�GjGN�]$RUdSY\b_lQN\RgY\[AT:TVN\i�O
N\O�lQh$R���h$[)bmb_^rl�s)Â)b_lQlUNSi7O0�IYS[AT:T:NSi7O�[Ai.^_brO�^_N\h$RXRUdSlUh$^rOestO0�~N\OQY)|£°mN\RUO�stb_i$l�T:[wj$±S^rNSlZj$N
Y0st^_YShG^$RQN\lQlQN\T�n$^rNSi7OE�"j$NSl£^²sti$Â7s)ÂAN\lÖj$N�]$RU[AÂARQs)TVTVstOQb_[Ai��Ñj���s)hGOQRQN\l3RQNSlUlQN\T�n$^_N\i7OEj$s{qts)iw�
O�stÂAN���j$N\l�[ARQj$bri1stOQNSh$RUlmqwh$l�YS[AT:T:Nkj$N\l�T�s)Y�ÇGb_i$N\lo]$Ç7zwlQb_��h$N\lS�1j���s)hGOQRQN\l�NSi$Y\[ARQN«��j$N\l
lUzwlyOe±ST:NSlEj��³Na`K]$^_[)brO�s>Oeb_[)i�| C"i:]?N\hGO,TV¿\TVNu^_N\l3qA[AbrR3YS[AT:TVN�Y\NSRyO�s)bri$l£lUzwlUOQ±ST:NSl � [)RQT:NS^_l
lQhGRP^rNSl�T:[)Oel�[)h�^rNSl�NSi7OQb_NSRUlS|
� h$NS^���h$NZlQ[)brOP^_N�T:[KjG±S^_N�Y�ÇG[Ab_lUb®�$[Ai�lQ[)h$Ç1s)bcOeN«lS��stp?Res)i$Y�ÇGb_R�j$N\lg^rb_T:brO�s>Oeb_[)i$lEN\i§N\lQ]1s)Y\N
T:dST:[Ab_RUNgj$brlQ]	[Ai$brn$^_NgN\O�N\i´OQNST:]$loj$N�YSs)^_Y\h$^®|@Ó<M3�³d\OQh$j$N�j$N\l�RQNSlUlQ[AhGRQYSN\l À OeNST:]$loNaOuNSl¡�]1s)Y\N À i$dSY\NSlUles)brRQNSlP��^_sXRQd\lQ[A^rhGOebr[AiÃj��³h$i´]$RQ[)n$^_±\TVN"RUNS^r±\qAN�j@��h$iGN«s)hGOeRUNkOeÇGdS[ARUb_N"��h��³[Ais)]$]	NS^r^_NV^²sµ���>�k�	�_�U�A���L ´�)�³Åw�>v���POw�'���S�F�a�~[Ah�Y\[ATV]G^_Na`KbcOed�jGN¦Y0s)^rYSh$^<�I[Ah�Y\[AT:]$^_Nv`GbcOedVNSi
RQN\lQlU[Ah$RQY\NSl\| ��N\i7Oeb_[)i$i$[Ai$lPs)h´]1stlQlestÂAN«�whGNZ^_s'i$[)Oebr[Ai¦]$RUb_i$Y\b_]1s)^rNkj$N«^_s�YS[AT:]$^_Nv`KbrOedkj$N
Y0st^_YShG^®�AY\NS^_^rN�j$N"!k}Ô�LY\[AT:]$^_daOeh$j$Nt��sZdaOedub_i7q)NSi7Oed\N"s)h:j$dSnGhGO,j$NSlEs)i$i$d\NSlPÉ{Ê$#)Ï�bri$j$dS]	NSiw�
j1s)T:T:NSi7OÔ]$s)R~OQRQ[AbrlIY�ÇGNSRQY�ÇGNSh$RUl3j$[Ai7OÖh$i@�)M�NS[)i$b_jXM�Naqwb_i��>NSlyOÖh$i�d\^_±aqANoj$NmÈg[A^rTV[)ÂA[ARQ[{q	|
M�NSl«]$RUNST:b_NSRUl�OeRes0qts)hK`Cj$N:M�Naqwb_i�]?[)RUO�stb_NSi7O«lUh$R«^²s¦YS[AT:]$^rNa`KbrOQd�j$NVÈg[A^rTV[AÂ)[ARQ[{qÁÍ � ÉSÐ®|
C"iÃOeRU[AhGqAN\Res�j1sti$lo^_Ng^_bcqKRUNXÍÎÉ%#>Ð@h$i$N"Y\[Ah$RyOeN"n$br[AÂARQs)]$Ç$brNgj$N"M�Naqwb_i��Ks)b_iGlQb	�wh@��h$iGN�n$RQ±aqAN
Ç$brlUOe[)b_RQNkj$N«^®�³b_i'&1hGNSi$Y\NZ��h$NZÈP[A^_T:[AÂA[ARU[{qÃs'NShGN�lUh$Ru^_h$b<|ðÕ
}I[)h$R´j$dSY\RQb_RUNC]$RQd\YSbrlQdST:NSi7O�YSN���h��³NSlyO§h$i s)^rÂA[ARQbcOeÇ$T:N)�£br^kNSlyO�i$dSY\NSlQlQs)b_RUNÁjGN»jGdSYSRUb_RUN
h$i TV[wj$±S^rN´j$N§YSs)^_Y\h$^uN\OVj���N\i�d\OQh$j$brNSR:lQNSlV]$RQ[)]$RQbrd\Oed\lV]$s)lÃ�»]1s)lS|E°mNaOQOeN�j$dSTVs)RUY�Ç$N
lQN´RUN\OeRU[AhGq)N�j1sti$l¥�wh$s)lQbrTVN\i�O¥OQ[Ah$l¥^_N\l'[AhGqwRes)Â)NSl¥OeRestbrO�sti�O�j$h lUh>¶UN\OS|,Èg[A^rTV[AÂ)[ARQ[{qÁs
j$±\l"^_N�j$dSn$hKO«s)j$[A]KOed�h$iGN's)hGOQRQN�st]$]$RQ[wY�Ç$N���h$bIlQN�RUd\q)±S^_N'jGNX]$^rh$l"NSiC]G^_h$lgTV[wj$NSRUi$N�¾
Y�Ç1s)Y\h$i»NSlUOZlUh$]$]	[AlQd:b_i7OehGbrOebcqAN\TVN\i�O"les0qA[AbrR�YSN¥��h��³NSlUO�h$i»s)^rÂA[ARQbcOeÇ$T:NXNaO«��h$NS^r^_NSl�lU[Ai7O
lQN\lV]GRQb_iGYSb_]$s)^_N\l']$RQ[A]GRQb_daOed\lS|£M�NSl:]$RQ[)]$RQbrd\Oed\l¥lQ[Ai7OVs)j$T:b_lUNSlS�3Y\[Ai$lUb_j$d\RQdSN\lVY\[AT:TVN¦j$N\l
s>`Kb_[)TVN\l"N\Om¶Uh$lyOeb�T1dSN\l�Óéj$N'i$[Alm¶U[AhGRQl�Õk]$s)R�^_N�Y\[AT:]?[ARyOeN\TVN\i�O"j$NSl«[ARUj$b_i1s>OeNShGRQlS|�°mN\OQOQN
s)]$]GRQ[wY�Ç$N�]	NSRUTVNaOPj$N�l\�©s>p@RQs)i$Y�Ç$brRPjGh§T:[Kj$±\^_N�j$N«YSs)^_Y\h$^�N\OPj$NZlQNSl � s)lyOeb_jGb_NShw`´j$d\Oes)b_^rlS|
×3^_^rNoNSlyOElUhGØ:les)i7OQNg]	[Ah$RÔOQRes)bcOeN\RÔOe[AhKOeNu^²sgOQÇ$dS[)RQb_N�Â)dSi$d\Res)^rN�j$NSl,s)^rÂA[ARQbcOeÇ$T:NSl�z'Y\[ATV]GRQb_l
^²s�Y\[ATV]G^_Na`KbcOed3j$NEÈg[A^rTV[)ÂA[ARQ[{qgT�stb_l�]1s)l�^_suY\[AT:]$^_Nv`GbcOed3N\iXRQN\lQlU[Ah$RQY\NSloÓéOeN\TV]GlS�ÑNSlU]1s)YSN0Õ
��h$bÖi$d\YSN\lQlQbcOeN'j$NXRQNSi7OQRQNSR�j$s)i$l"^rNSl"j$daO�s)br^_lgj$hCTV[wj$±\^_NXjGN�Y0s)^rYSh$^IN\O���h$bIj���s)b_^r^_NShGRQlPNSi
j$d\]?N\i$j§j1sti$luh$i$N«^²s)RUÂAN"T:NSlUh$RQNt|
ÒKbg[Ai qAN\hGOÃqwRestb_T:NSi7OÃd\YSRQbrRQN�j$NSlÃ]GRQ[AÂARQs)T:TVN\lS�,b_^uNSlyO¦i1stOQh$RQN\^kj��³hGOebr^_brlQNSR¥h$iGN§qwRes)brN
TVs)Y�Ç$b_iGNÖN\O�h$iZ^²sti$Â7s)ÂANIj$N3]$RU[AÂARestTVTVstOebr[AiknGb_NSiZs)j$s)]GOedt|{×3i«RQN\qts)iGY�Ç$N)�{lUb7^®�³[Ai�Y�Ç$NSRUY�Ç$N
�«j$dST:[Ai7OeRUNSR,j$NSl£OeÇ$d\[ARQ±\TVN\lS�ws)^r[ARQl£b_^GNSlUOm]$RQd � dSRQs)n$^_Nuj$NuOeRQs0q)stb_^_^rNSRÖj$s)i$l,h$iVT:[wj$±S^rN�j$N
Y0st^_YShG^Estn$lUOQRes)bcO�º�h$i.T:[wj$±S^rN�OeRQ±\lXlUb_T:]$^_N¥s0qAN\Y�]	NShÁj$NV]GRQb_T:brOQbrq)NSl"OeRU±Sl�dS^_d\TVN\i7O�s)brRQNSl
NSlyO:s)^_[)RQl�n$brNSi s)j$s)]GOedt|3°mN\]?N\i$j1s)i7O:b_^Ei���Nv`Kb_lUOQN¦]1s)l'j$N¦T:[wj$±S^rN�Y0sti$[Ai$br�whGN¦]?[AhGR�^_N\l
]$RUNShGq)NSluY0s)RE]?[)h$Roj$d\TV[Ai7OQRQNSREOeNS^?[Ah�OQNS^@RUdSlUh$^rOestO0�wh$i¦T:[Kj$±\^_Ngj$N"Y0st^_YShG^?]	NShGOolS��s{q)dSRUNSR
]$^rh$l�lQbrTV]$^rN"��h��³h$iªs)hKOeRQNt|
@ bri$lQb<�G^rNSluTV[wj$±\^_NSlm^_NSl�]G^_h$lu]	[A]$h$^_s)b_RUNSlolU[Ai7Og^rNSl�TVs)Y�Ç$bri$NSl�j$N'M~h$RQbri$Â$�$T:[wj$±S^rNSloj1sti$l
^_N\lQ��h$N\^_l,b_^1NSlyO�s)lUlQN)("s)brlQdPj$NgT:[Ai7OeRUNSR,^®�³h$i$bcqANSRUles)^rbrOQd)�ATVs)b_l£��h$bFi$d\YSNSlUlQbcOeNSi7O�jGNSlmjGd\O�stb_^_l
OeN\Y�Ç$i$br�whGNSl¥j$N¦RQhGn1s)i$l¥N\O�lUzwT�n	[A^_N\l¥s)lQlUN*( � s)lUOQb_j$brNShK`��ªTVs)i$b_]Gh$^_N\RS|~¼L^mNSi Nv`GbrlUOQN¦j$N
i$[ATXn$RQN\h$lQN\l�q)stRQb²sti�OQNSl�º~^_NVTV[wj$±\^_N:j$NÃ^²s�T�stY�Ç$b_i$N:j$N M~h$RUb_i$Â À j1s)i$l�lQs�qAN\RQlUb_[Ai�^_s]$^rh$l3lUOes)i$j1s)RUj�stY\OehGNS^_^rNST:NSi7O À s�j���s)b_^r^_NShGRQlÖdaOedu]$RQd\lQN\i�OQdg]$s)R£}I[AlyO,N\O,i$[Ai¥]1s)R	M~h$RUb_i$Â$|M�NSl � [Ai$YaOebr[Ai$l«RQd\YSh$RUlQbrq)NSl�W��¦^_s�°mÇ�h$RUY�Ç�fClQ[Ai7O�h$i»TV[wj$±S^rN�]$^rh$l«T�stOQÇ$dSTVstOQb_��h$N�NaO
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s)ÂARUd0s)nG^_NE�gTVs)i$b_]Gh$^_N\RS�0TVs)b_l�[Ax�^_N\lÔ]$RUNShGq)NSlÖj$N\lIOQÇ$dS[ARU±ST:NSlIj$Nmn1stlQNmlU[Ai7OÖRUdSn1s)RUn1stOQbrqAN\l
N\OPRUNSn$hGOes)i7OeN\lS|
M�NSlVs)^_Â)[ARQbcOeÇ$T:NSl�j$N ��s)R��t[Ñq RUNSlUlQNSTXn$^_N\i�O��Cj$NSl:lUzwlyOe±ST:NSlVj$N´RQ±\ÂA^_N\l:jGN�RUdSdSY\RQbcOeh$RUN
s0qAN\Y�Y\[Ai$j$bcOeb_[)i$l�j���s)RQRU¿\O�º1Yt��N\lUOPh$i�TV[wj$±S^rN"h$i�]?N\h�jGbrØ:YSbr^_N��'TVs)i$b_]Gh$^_N\RS|
M�NSl¥TVs)Y�Ç$b_iGNSl�� @ � Ó��o�)¯	¢w�>���k������¬�¬
	��w�hOw��¯@��¬»¾PWªTVs)Y�Ç$bri$NSl:��s)YSY\±Sl:j$b_RUNSYaOÃfGÕ
RQN\lQlUNST�n$^rNSi7Og]$^_h$lu�'j$N\lg[)RQj$bri1stOeN\h$RQl\|S|\|

���������  � � � ������� ��
 ������� 
� � � ��� �� � ��������� ����� ��������� �

°mNk��h��³[Ai¦st]$]?N\^_^rNPY\[AT:T�h$i$d\TVN\i�O,^_s«OQÇ$±SlUN"j$Nk°mÇwhGRQY�Ç¦NSlyOoh$i�NSi$lUNST�n$^rNgj@�©s)lUlQN\RUOebr[Ai$l\�
Y�Ç1s)Y\h$i$NZRQN\^²stOQbrqAN"�¥hGi�T:[KjG±S^_Nkj$N«Y0s)^rYSh$^Ö¾Gj1s)i$luY�Ç1s)��h$NZT:[Kj$±\^_Nt�G^²sXOQÇ$±SlUN«YS[Ai$lUb_lyOeNZ�
j$brRQN���h$NP^_NSl � [AiGY\Oebr[Ai$l£Y0st^_YShG^²s)n$^rNSlÖ��h$b1z¥lU[Ai7OEjGdlT1i$brNSl,lQ[Ai7O,Na`Gs)YaOeN\TVN\i�Om^_N\l � [Ai$Y\OQb_[AiGl
b_i7OQh$brOQbrqAN\TVN\i7O´Y0s)^rYSh$^_s)n$^_N\lS|o°mN»i@��N\lUO�]1s)l´h$i$N»s)lUlQNSRyOebr[Ai TVstOQÇ$dSTVstOebr��h$NªTVs)b_lÃhGi$N
lQ[)RUOeNgj$N"Y\RQ[{z7s)iGYSN"lUh$RoYSNg��h���N\lUOu^_sZi$[tOeb_[)i�j$N � [)i$Y\OQb_[AiVb_i7Oeh$bcOebcqANST:NSi7O,Y0st^_YShG^²s)n$^rN)|�×3i
RQNaqts)i$Y�Ç$Nu^²sgYS[AÇ$d\RQN\i$YSNuNSi7OQRQN�YSN\l£j$brp?dSRUNSi7OeN\l£s)lQlUNSRUOQb_[AiGlÖNSlyO£j$dST:[Ai7OeRUdSN � [ARUTVN\^_^_N\TVN\i7O0�
]$h$brlQ��h��³[Ai»]$RQ[AhKqAN:�whGNV^<��N\i$lQN\T�n$^_N'jGNSl � [Ai$Y\OQb_[AiGl�Y0s)^rYSh$^_s)n$^_N\l"NSlyOZ^²s¦TV¿\TVN'j$s)i$l«^_N\l
j$bcp@d\RQNSi7OQlPT:[wj$±S^rNSl�Na`KbrlUO�sti�OQl�Ó�TVs)Y�Ç$b_iGN�j$N'MIh$RUb_i$ÂG� � [Ai$YaOeb_[)i$l�RQd\YSh$RUlQbrq)NSl\�?NaOeY)|©Õa|
°mN\OUOeNkOQÇ$±SlUNkN\lUOus)lUlQN)("b_T:]$RQ[)]$RQN\TVN\i�O,i$[)TVT:dSNt|G°mÇ�h$RUY�Ç´sXdSY\RQbcOm��h$Ng^_NSl � [Ai$YaOeb_[)i$lg�L���
�®�)�_�a���a¯1�3¢w ��£¯1�®��¬gY0s)^rYSh$^_s)n$^rNSl£b_i7OehGbrOebcqAN\TVN\i�O£lU[Ai7OoY\NS^_^rNSl,j$NPlQ[AiVTV[wj$±S^rN)| �Pi$Nk^r[Ai$ÂAh$N
]	[A^_d\TVbr�whGN§s�lUh$brqwb®�,]	[A^_d\TVbr�whGN�j1sti$lÃ^²st�whGNS^_^rN �"!KjGNS^gs.]$RQbrlÃj$N\l¦]?[AlUbrOQb_[Ai$l:]1s)R � [Ab_l
d\OQ[Ai$i1sti�OQNSl�ÍcÉaÐ®|~M�s�]GRQNST:b_±\RQN'd\�whGbrqts)^_N\i$YSN:NSi7OQRQN:TV[wj$±S^rNSl:Ó � [Ai$Y\OQb_[AiGlZRUdSY\h$RQlUbrqAN\l¦W´�
^²s¥°mÇ�h$RUY�ÇCfÃN\OuTVs)Y�Ç$bri$NSluj$N)M~h$RUb_i$Â�Õos�daOed«j$d\TV[Ai7OQRQdSN«]1stR�MIh$RUb_i$Â'j$s)i$lulQ[Ai�s)RyOeb_Y\^_N
� [Ai$j$stOeN\h$RS�$NaOu^²sXOQÇ$±SlUN�s'daOed«Na`K]$RUb_T:dSN�j$N � s��\[Ai´ÂAdSiGdSRest^_N:Ó�b<|�Nt|G]	[Ah$RoOQ[AhGOuT:[Kj$±\^_Ngj$N
Y0st^_YShG^�ÕP]$s)R«}I[AlyO0��j@��[Ax�^<�©s)]G]?N\^_^²s>Oeb_[)i�]$^rh$l"Y\[ARQRUNSY\OQN¥j$N�WVOeÇ$±\lQN¥j$N:°mÇ�h$RUY�Ç À M~h$RQbri$Â À}I[)lUOkf?|
×3ijT1i��K^²sZYS[Ai7OeRUb_n$hKOeb_[)i�j$N�ÈP[A^_T:[AÂA[)RQ[{q¥�XY\N\OQOQNkOeÇG±SlQN"s)h$Res�d\Oedkj$N"j$d4T1i$b_REh$iÃT:[KjG±S^_N
j$N�Y0s)^rYSh$^Pj1s)i$lV^_N\�whGNS^uOe[Ah$lV^_N\lÃs)hGOQRQN\l�]$h$brlQlUNSi7O¦lS�³b_iGlQYSRUb_RUN)|,¼L^gN\lUOÃN\i5YSN�lQNSiGlÃ]$^_hGl
ÂAd\i$dSRQs)^m��h$NÃOQ[Ah$l�^rNSl's)hKOeRQN\lS�ÖTVs)brl�Y\[ATVT:N�br^EN\lUO¥brTV]	[AlQlUb_n$^rN¥j$NÃ]$RU[AhGqAN\R'��h$NÃOe[AhKO
T:[Kj$±\^_N¥j$N:Y0s)^rYSh$^£��h��³[Ai.]	[Ah$RURes)bcOZb_i7qAN\i�OQNSR�lS�½zÁNv`K]$RQbrTVN¥n$brNSi���[AiÁ[AnGOebrNSi7OZh$i$NVb_j$d\N
]$Ç$br^_[AlU[A]$Ç$br��h$Nob_i7OQdSRQN\lQlQs)i7OeN)��h$iGNoOeÇ$±\lQNP]$Ç$b_^r[AlQ[)]$Ç$b_��h$Nm�whGb1d\OeN\i$j:^²s"]$RUdSYSd\j$NSi7OQN�¾$�L�>�w�
���S¢$#a�_�:¢w���Q�)�_�a�K���S�&% �>¯��1�>�wvQ�)���u��¯1Æ)�a¯1�L�ak�1�>�K Q0�>v�:�)���_¬{�a'�c��¯@�>���®�>¯�¢'% �)�³Åw�>v���POw���
��¬a�Ô�U�\�	v���:�7�S�_�o¢)������a�L�a���a¯1�)(«�<U�)Æ)�ae¬��_��¬m�:�w�hOw��¯@��¬u¢w�,Ä'�>�����QÅw�>e�>Æ+*�,�¬L�1�a¯G¬.-�/'Ó�Y)�³NSlyO
^_N¥i$[)T�j$h�T:[Kj$±\^_N0Õa|�M3�³b_j$d\NVN\lUO�]G^_h$l � [ARUOQN¥�whGN�^®�³dS��h$bcqts)^_N\i$YSN:j$NSl�TV[wj$±\^_NSlZs)hÁlQN\i$l
j$N¥^®�³dSÂAs)^_bcOedXjGN:^_s � s)TVbr^_^rNZjGNSl � [Ai$Y\OQb_[AiGl�Y0s)^rYSh$^rdSNSl\|�¼L^ÖlS��s)ÂAbcO«j��³b_i$Y\^_h$lUb_[AiCj$brRQN\Y\OeN¥j$N\l
T:[Kj$±\^_N\l�j1s)i$lu^_N\l�T�stY�Ç$b_i$N\luj$NZÈg[A^rTV[AÂ)[ARQ[{q À �glU]?N\i$l��7z)|
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°mNSlVT�stY�Ç$b_i$N\lVi@��[Ai7OV]1s)l:ÂAResti$jK�LY�ÇG[AlQN��»q)[Ab_R:s0qAN\Yª^²sCYS[)TV]$^rNa`KbrOQd´j$N§ÈP[A^_T:[AÂA[)RQ[{q
TVs)b_lgNS^_^rNSlg[Ai7O«��qA[AbrR"s0qAN\Y:Èg[A^rTV[AÂ)[ARQ[{q¦^rh$bc�áTV¿\TVN«N\O«iG[Ah$l�s)^r^_[AiGlgN\i»jGb_RQN���h$NS^r�whGNSl
T:[)Oel\|
M�NSl3TVs)Y�Ç$bri$NSl3j$NuÈP[A^_T:[AÂA[)RQ[{q À �glU]?N\i$l��7z�lU[Ai7O£YS[AiGYSNS]KOeh$N\^_^_N\TVN\i7OÖOeRU±Sl£lQbrTV]$^rNSlE¾ANS^r^_NSllQ[)i�O«jGdlT1i$brNSl«lQhGR�j$NSl�ÂARQs)]$Ç$N\l«s)]$]	NS^rdSl«s)ÂARUdSÂ7s>Oel"��h$b3RUNS]$RUdSlQN\i7OeNSi7O�^_N\l"[Anw¶UNaOel«Y0s)^rYShK�
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^²s>Oe[AbrRQNSl:Óé^_N\l�[An�¶UN\Oel�lQh$R�^_N\lQ��h$NS^rl�]	[ARyOeN:^_N:Y0s)^rYSh$^²Õa��NaO�h$iÁ]1s)lZj$N�YSs)^_Y\h$^£YS[Ai$lUb_lyOeN:NSi
h$i$N�OQRes)i$l � [ARQTVstOQb_[Ai¦^r[KYSs)^_Ngj1s)i$lPYSN«ÂARQs)]$Ç$N«lQN\^_[Ai´h$iGNZRU±SÂA^rN�j$NZlQh$n$lyOebcOehGOQb_[Ai´��h$b�j$dv�
]	NSi$j¥j$No^_skTVs)Y�Ç$b_iGN)|A×3^r^_NSlI[Ai7O£i$[)Oes)TVT:NSi7OÔ^®�³b_i7Oed\RQ¿\OÔ]$Ç$br^_[AlU[A]$Ç$br�whGNmj$N�n$brNSi�Y\NSRUi$NSR£^_N
Y0stRes)YaOe±SRUN«^_[wY0s)^�jGNZ^<�©stY\Oebr[Ai¦j$NZY0s)^rYSh$^rNSR\�$YSN«��h$b�i��³NSlUOP]1stlgdaqKbrj$NSi7OPj1s)iGlPOQ[Ah$lu^_N\l�TV[t�
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p
]Gh$b_lU�wh@��[AiÃqwbrNSi7Ooj$NgqA[AbrRE��h$N"^_s

O�stb_^_^rNkj$h�YS[wj1s)Â)N�j$N
p
brTV]	[ARyOeNk]	NSh@|

� �F#,������! ��#Ñ4 ���1� ����� �F�
f1

�a�
f2

¬{�>¯1�P¢w�a�t�/Q0�>¯@�a���®�>¯G¬V���	�����:�)�_��¬54��)�_�>�¬X���,�U�A�_¬a�L�'�w¯@�
���>¯G¬a�®�)¯1�¡�

C
�L�a���_� �S�F�

∀x |Kf1(x) − Kf2(x)| ≤ C.
Ó¡ÉA| � | � Õ

IÖO�s)i7OZj$[AiGi$dV��h$N:^_N\l«YS[AT:]$^_Nv`KbrOed\l�lQN\^_[Ai»j$NShw` � [Ai$Y\OQb_[AiGl�[A]GOebrT�st^_NSlkj$brp?±SRUNSi7OZj���hGi$N
YS[)i$lUOes)i7OeN)�P[Ai¨]?N\hGO�Y�Ç$[Ab_lUb_R´h$i$N � [Ai$YaOebr[Ai [A]GOebrT�st^_N

f0

N\O�^²s%TG`KN\R�h$iGN � [Abrl¦]?[AhGR
Oe[)hGOeN\l�ºG^<��bri$j$b_Y\N

f0

j1sti$l
Kf0

N\lUO�j$d\lQ[ARUT�stb_l,lQh$]$]GRQb_T:d)| �Pi$N�s)hGOQRQN � s��S[)iÃdS��h$bcq)st^_NSi7OQN
j$N�qA[)b_R�^_N\l�Y�Ç$[AlUNSlPNSlUOPj$N«i$N«]1stl�TK`GN\Ru^²s � [Ai$YaOebr[Ai´[A]GOebrT�st^_NPT�s)brloj$N«YS[)i$lQbrj$dSRUNSRu��h$N
^²sgYS[AT:]$^_Nv`KbrOedEj$N�ÈP[A^_T:[AÂA[ARU[{q«NSlUO£jGdlT1i$brN��"h$i$N�Y\[Ai$lyO�s)i7OeNustj$j$brOQbrq)Nm]$RU±Sl3N\O£iGNo]$RQN\i$j
h$i�lQN\i$lg��h���s)lyzKT:]GOQ[)Oebr�whGNST:NSi7OZ¾
��������é6������ ���1�����������XY\[AT:]$^_Nv`GbcOed�j$NZÈP[A^_T:[AÂA[ARU[{q

K(x)
��¬a�,�c�����>�k�	�_�U�A���¡ 

Kf0(x)�G�)�U�a�7�1�>v� (��w¯@� Q0�>¯@�a���®�>¯ ���	�����:�)�_�
f0

!����ª���>�k�	�_�U�A���¡ 
K(x)

��¬a���Ã¢w ��£¯1�®� (´�K¯@�
���>¯G¬a�®�)¯1�¡���7¢7¢)������Æ)�o�	 #�¬�� !
 Z#,��� ��� ��6 � � � ���1� �����

K(x) ≤ |x| + C,
�>�§�S�®�a¯

K(x) ≤ log x + C.
Ó¡ÉA| � |�L7Õ
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 Z#>4��	�	4�� ¼L^ÖlQhKØ:OZj$N']GRQNSiGj$RQN
f(x) = x

j1s)iGl�^²s � [ARUT�h$^_NÃÓyÉA| � |cÉÑÕa�?b®|³N)|�[)iC]$RQN\i$j
x^_hGbc�LT:¿ST:NkY\[AT:TVN"jGNSlQY\RQbr]GOebr[Ai´j$N

x
|

�

 Z#,��� ��� ��6 � � �����1�����¨Ó�jGb_lUOQRQbrn$hGOebr[Ai�j$NSl�Y\[ATV]G^_Na`KbcOedSleÕ	�����)v�'�,�_��¬'���>��¬¥¢w�X�_�>¯wÅ)�1�a�K
|x| = n

4,�c�Z�G�)v�E¢w�'���a�)�´¢w�>¯1�
K(x) < n − k

¯@��¢w L�G�>¬�¬{�m�G�>¬
2−k

!

 Z#>4��	�	4�� M�N:iG[AT�n$RUN'j$NSlZTV[tOel"j$N¥^r[Ai$ÂAh$N\h$R
n
NSlyO

2n
��Oes)i$j$brl���h$N¥^_N'i$[ATXn$RQN'j$N\l

j$N\lQYSRUb_]GOQb_[AiGlZÓ�d\q)NSi7OehGNS^_^rNSleÕuj$N«^r[Ai$ÂAh$N\h$R�b_i � dSRQbrNSh$RUN«�
n − k

N\lUO

1 + 2 + . . . + 2n−k−1 < 2n−k.

�

¼L^ÖNv`GbrlUOQN:jGNSl«TV[tOel"��h��³[AiÁs)]$]	NS^_^rNÃ��¯@���>�k�	e��¬�¬a���S�_��¬«¾�b_^INSlyO�brTV]	[AlUlQb_nG^_N)�F]	[Ah$R�^rNSl�j$dv�
YSRUb_RUN)�Aj��³dSY\[Ai$[AT:b_lUNSR3h$i:lQN\h$^Fn$brOS|7×3iVNap@NaO0�7^rN�i$[AT�n$RUN�j$NSl£T:[)Oel3jGNP^r[Ai$ÂAhGNSh$R

n
NSlyO

2n
�

O�sti$j$b_l���h$N¦^_N:i$[AT�nGRQNÃj$N�j$NSlUYSRQbr]GOebr[Ai$l�]?[)OQNSi7OebrNS^r^_NSl�j$NÃ^r[Ai$ÂAh$N\h$RXlyOeRUb_Y\OQNST:NSi7O�bri � da�
RQbrNSh$RUNk�

n
NSlyO

1+2+ . . .+2n−1 = 2n − 1
|G}Is)RmY\[Ai$lUdS��h$NSi7OS�$]?[)h$RmY�Ç1st�whGN

n
br^1Na`Kb_lyOeN

j$N\l'TV[)OQl
x
j$NÃ^_[)i$ÂAh$N\h$R

n
OeN\^_l���h$N

K(x) ≥ n
|£°m[)TVT:N�br^EN\lUO¥j$N¦Y\[AhGOehGTVNÃj$s)i$l

YSNaOQOQNXOeÇ$d\[ARQbrN)�	b_^�lS��s)ÂAbcOk^_�Vj��_W�Na`KbrlUOeN\i$YSN']Gh$RQN�f.¾?Y\NXOLzw]?N�jGNXT:[)OkNv`Kb_lUOQN�TVs)b_lPb_^�NSlyO
b_T:]	[AlQlUb_n$^rNkj��³NSi´OeRU[AhGqAN\Ru]1s)R�h$i$N«��h$N\^_YS[)i$��h$N�]GRQ[wYSdSjGh$RQNZs)^rÂA[ARQbcOeÇ$T:b_��h$Nt| GX�©stb_^_^rNSh$RUlS�
lQb~[Ai�]?[AhKq)stbrOP^_N\lgY\[Ai$lUOQRQh$brRQN�b_^_lPs)hGRes)brNSi7O£¶UhGlUOeN\TVN\i7O"h$i$N�YS[AT:]$^rNa`KbrOQd � stb_n$^rN�Óén?[)RQi$d\N
]1s)RÔ^_No]$RU[AÂARQs)TVT:NmjGNoYS[AiGlUOeRUh$Y\OQb_[Ai1Õa| �§stb_lÖ^rNolQN\h$^ � s)bcOÖj$N�^rNSh$RÖNv`Kb_lUOQNSi$Y\NPs"j$NSl3Y\[Ai$lQdv�
��h$NSiGYSNSlZOeRU±Sl«b_T:]?[)RUO�sti�OQNSl"]	[Ah$R�^<��bri � [ARUT�stOQb_��h$NZOeÇ$d\[ARQbr�whGN�ÓéOeÇGdS[ARUb_N'j$N\l�sthGOe[ATVstOQNSlS�
j$N\lg^_s)i$Â7s)Â)NSl � [ARUTVN\^_loNaOeYt|ðÕv|
@ hÑ¶U[Ah$RQj@��Ç�h$bGOQ[AhGOÔh$i¥Y�Ç1s)YShGi:hKOeb_^rb_lUNEj$N\lÖ^_[)ÂAb_Y\b_NS^rl�j$N�YS[AT:]$RUNSlQlUb_[AiXj$Noj$[AiGi$dSN\lS�7YSNm�whGb
i��³d\Oes)brOI]1s)lI^_N,Y0s)lIj1s)i$lI^_NSlIs)i$iGdSNSlmÉ{ÊAËAÏG|>M�sgY\[AT:]$^_Nv`GbcOed,j$NoÈP[A^_T:[AÂA[)RQ[{q"i$[)h$lÔ]	NSRUTVNaO
j$N�RQs)b_lU[Ai$i$N\R"lQhGR�^_NSlkYS[AT:]$RQN\lQlUb_[Ai$lk[A]GOebrT�st^_NSlP]	[Ah$RkjGNSl � s)T:b_^r^_NSluj��³[Anw¶UNaOel\| @ bri$lQb<�?lUb
h$i�TVs)RQY�Ç$s)i$j�j$NÃ^r[AÂAbrYSb_N\^_l"q)NShGO'q)[Ah$l�qAN\i$j$RUN¦h$i�j$N¦lQN\l']$RQ[wj$h$bcOel�lQ[Ah$lX^®��s)RQÂAhGTVN\i�O
��h��³b_^ÔY\[AT:]$RQN\lQlQN'OQ[AhGO�j��³h$i�YSN\RUOes)b_i � s)YaOeN\h$R¥Ó�T:¿ST:N�Y\[Ai$lUOes)i7OvÕki$[)h$l"qA[AhGl�lQh$ÂAÂ)dSRQ[)i$l
j��³¿\OQRQN«YSbrRQYS[)i$lQ]	NSYaO0|
×3ijT1i��?]?[)h$R"RQN\i$j$RUN�^²s:lQNSYaOebr[AiClQh$bcqts)i7OeN�lUh$R"^_NZOeÇ$d\[ARQ±\TVN�j��³b_i$Y\[ATV]G^_d\OQh$j$N�j$N �"!Aj$NS^
]$^rh$l � stYSb_^rN:��YS[)TV]$RUNSi$jGRQN)�~i$[AhGl�qA[)h$lX]$RU[A]	[AlQ[AiGlXh$i$N:qts)RQb_stOebr[Ai�lQh$R�^_N¥OeÇ$±\TVN:n$b_N\i
YS[)i$i�h�j$h.W'Y0s)lyOe[ARPstp@s)b_RUd«f»Ó�NSi�s)i$Â)^²s)brlk¾~�S�7¬ /Ã�a�Q�)Æ)�a)Õ�·��¡¹L|

3 [�â©å>Ü<âwæ{óyå>çaëoëoó3ñ>àvßáè¡ÛÖãSäÑÛÖöÎçaß®ë,äÑÚ©óÖâ�å>â³Ý®â©àaÚ�ÛUëmÛUåSÝ�æ>àvå>Ü�ä>ågëoç{æ{÷yÚ©Û3ç��käÑåÑÛ3ë�à\è WÑâ�å>ÛÖæÑÛ��wäÑß®â©åÑøóUèyß<â©Þ�àvâ�Ýkæ{ÛQÜkí	��Ý®çaå>ÜgÜ�äÑß"äÑå�ß<äÑítàvå dcÚrì àvÚ©ñyW>àaítÛyÝkóyÝ®àvâ�Ý { íÑÚðàvå>èaï?í
��Ý<ç\å } n¡ù�VwÛ�ñÑß®çaí>Ú�÷UëmÛXæ{ä�èUàaÜ�Ý<ç\ßà�ê7àvâ©ß®ó�ñtÛUä{Ý��yÝ<ß®Û�ñÑß®óUÜ<ÛyåSÝ<ó�æ{Û~Ú©àÖöcà�¡ç\åuÜ�äÑâ©Þ�àvåSÝ<Û\ù��0ç\â³Ý?å�ì â©ëoñtç\ß�Ý®Û~ãSäÑÛyÚtëoç0æÑ÷yÚ©Û~æ{ÛIèUàvÚðè¡äÑÚ_ù4�~çvÝ<ç\å>Ü PnÚ_ì ÛUå>Ü�ÛUë,íÑÚ©ÛEæÑÛUÜ�ñ>ß<ç\øaßáàvëoëoÛUÜ�dræÑàvå>ÜIè¡ÛEëmç{æ{÷UÚ�Û n�æ{Û,Ý®àaâ�Ú©Ú�Ûmàvä�ñÑÚ©ä>Ü
n
ù �?ÛUß�Ýáàvâ©å>Ü~æÑÛEè¡ÛQÜ�ñÑß®çaø\ß®àaëoëmÛQÜÜUì àaß<ß��¡Ý®ÛyåSÝFÜ�äÑß1Ú_ì ÛyåSÝ<ß®óyÛ�Þ0âðæ{ÛFõaæ7ì àväÑÝ<ß®ÛUÜ1åÑç\å�ù��0ç\â³Ý An ⊆ Pn

Ú©Û�Ü�ç\ä>ÜN\²ÛyåtÜ�ÛUë,íÑÚ©Û�æ{Û�è¡ÛUä{òmãSäÑâ>ÜUì àvß®ß��yÝ<ÛyåSÝQù
�0ç\â³Ý�Ûyå�ttå

T (n) Ú�ÛÔåÑç\ë,íÑß®Û~ë�à�ò{â©ë,äÑë�æ7ì çañ)óyßáà�Ý®â�ç\å>Ü?Û¡êAÛUèLÝ®äÑóyÛQÜ@ñ>àvß@äÑåPñ>ß<ç\øaßáàvëoëoÛ~æ{Û~Úðàmè¡ÚðàaÜ®Ü�Û AnÜ<äÑß�Úrì ÛyåSÝ<ß®óyÛÔÞ0â©æÑÛHdcÛ¡Ý
T (n) = 0 Ü<â An = ∅ nLù��1Ý®àaåSÝ�æÑçaåÑåÑóÖãSäÑÛÔÚrì Ûyå>Ü<ÛyëEíÑÚ©Û An

ÛQÜéÝ�t>åÑâ_ï{Ú�ÛÔë�à�ò{â©ë,äÑë
T (n) ÛQÜéÝIíÑâ�ÛUå«æ{ózttåÑârù �?Û¡Ý~ÛUå>Ü<Ûyë,í>Ú�Û£ø\ß®àaå>æ{â�Ý~àeÞaÛQè n

ïtÚ©àmöÎç\å>èLÝ®â�ç\å
T
ÛUÜ�Ý~æ{çaå>è£ëmç\åÑçvÝ®çaåÑÛ\ù�wIßQï>è¡ÛyÝ�Ý<ÛöÎçaåtèLÝ<â©çaå:å�ì ÛQÜéÝoñ>à\ÜEèUàvÚðè¡äÑÚðàvíÑÚ©Ûaù��IäÑâ�ñÑÚ©ä>Ü,ÛQÜéÝQï$ÛyÚ©Ú�ÛgåÑÛgñ)ÛyäÑÝmñ>à\Ü��yÝ<ß®ÛPí)çaß®åÑóyÛgñ>àvßEäÑåÑÛ"ãSäÑÛyÚðè¡ç\å>ãSäÑÛöÎçaåtèLÝ<â©çaåÃèyàaÚ©èyäÑÚðàvíÑÚ©Û(drÜ�â©åÑçaå�Ú©Ûkñ>ß<ç\íÑÚ�÷UëoÛkæ{ÛkÚ_ì àaß<ß��¡Ý�Ü�ÛUß®àaâ³Ý�æ{óQè¡âðæÑàvíÑÚ©ÛFn¡ù�[�â©å>Ü�â_ïFè¡ç\ëoëmÛ"Úðà«öÎç\å>èLÝ®â�ç\å

n!n!
·

·
·

n! d
n! ó¡ÝáàvøaÛQÜYn?ÛQÜéÝ~èUàvÚðè¡äÑÚðàvíÑÚ©Ûaï T (n) øaßáàvå>æ{â�Ý�ñÑÚ�ätÜ�Þ0â³Ý®Û£ã\ä>ÛÖèyÛ¡Ý<Ý<ÛÖöÎçaåtèLÝ<â©çaå�� d �£ù æ7ù [£ùrn
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Gkd4T1i$b_lUlQ[AiGl
δ(n)

Y\[AT:TVN�^_N�]$^rh$lkÂ)Res)i$jCN\i7Oeb_N\R"]	[AlQlUdSj1s)i7O«h$iGN'j$NSlUYSRQbr]GOebr[Aiªj$N�Oes)b_^r^_N
b_i � dSRQbrNSh$RUNPÓ�lyOeRQbrY\OQNST:NSi7OvÕ��

n
|ÑM�NEi$[)T�n$RQN£j$N,j$N\lQYSRUb_]GOQb_[AiGl

t
j$N£O�s)br^_^_N

|t| < n
daO�s)i7O�T1i$b<�

h$iXOQNS^wNSi7OebrNSRINa`Kb_lyOeNoY\NSRUOes)b_iGNST:NSi7O0| !g[)h$l3s0qA[AiGlÖj$[Ai$YE]1s)RIj$dlT1iGbrOebr[Ai
n ≤ K(δ(n)+1)

|
ÒKbF^²s � [Ai$YaOebr[Ai

δ
daO�s)bcO,Y0s)^rYSh$^_s)n$^_Nt�Ai$[AhGlms)hGRQb_[)i$l,s)h$lQlUb

K(δ(n)+1) ≤ log n+C
Y0s)R

n]	[Ah$RQRQs)brO�lUNSRyqKbrRÔY\[ATVT:N£j$NSlUYSRUb_]GOQb_[AiZj$N
δ(n)+1

|ÑM~suYS[)i�OQRes)jGb_Y\OQb_[AiZNSlyOÖdaqKbrj$NSi7OQN)| Gk[Ai$Y
i$[AhGlus{q)[Ai$l�^_�Xh$i$N � [AiGY\Oebr[AiÃi$[)i¦Y0s)^rYSh$^_s)n$^_Nt|'!P[Ah$lo]	[AhGq)[Ai$l�T:[Ai7OeRUNSRo]$brRQN"N\i$YS[)RQN'¾

δYSRU[��_O«]G^_h$l"qwbrOQN'��h$N:OQ[AhGOQN � [)i$Y\OQb_[AiCYSs)^_Y\h$^²s)nG^_N)|�!g[AhGlZRUNST:]$^²s �S[Ai$l"OQ[AhGOZlQbrTV]G^_NST:NSi7O
j1s)iGlP^rNSlub_iGdSÂ7s)^rbrOQdSlm]GRQdSY\dSj$N\i7OeNSl

δ
]1s)R�h$iGN � [AiGY\Oebr[Ai¦Y0st^_YShG^²s)n$^rN"��h$b�^²s�TVsÑ¶U[ARUN)|

-/.	� 
 ;���5/6��< >��=> ����� >�1

��� 0 ��� � � ��� � ?4: ��� ��� � ��� ��� � �7? ��� � ?� � � ��� � ?�: ������� :

M�s � [)i$Y\OQb_[Ai
K(x)

i��³NSlyO�]1stl�YSs)^_Y\h$^²s)nG^_N)| @ ^r[ARQlZ�´�whG[Ab£lQNSRyOU�áNS^_^rN�� À ]1s)RZNa`KNST:]$^rN)���j$d\TV[Ai7OQRQNSR3jGNSl3OeÇ$d\[ARQ±\TVN\lS|7M3�³Na`KNST:]$^rN�^_N�]$^rh$lÖRQN\T�stRQ��h1s)n$^rN)�A]	NShKOU�L¿aOeRUN)�AN\lUO,^²sk]GRQNShKqAN
j$h�OQÇ$dS[ARU±ST:NÃj��³b_i$Y\[AT:]$^_daOeh$j$NVj$N �"!Kj$N\^®|I°mNÃOeÇGdS[ARU±ST:N¦stØ:RQT:N)�ÔÅ)e�{¬�¬{�ª���S¢w�>�~��h$N
Oe[)hGOeN\lP^rNSloq)dSRQbcOed\l�i$N«lQ[Ai7OP]1s)l�j$d\TV[)i�OQRes)nG^_NSl\|1M�NSluTVstOeÇ$d\T�s>Oeb_��h$N\lo[Ai7Ou^_N\h$RQl�^rb_T:brOQNSl
b_i7OQRQb_iGlQ±S��h$N\l�¾Kbr^?Nv`Kb_lUOQN�j$NSlm]$RQ[A]	[AlUbrOebr[Ai$l,��h$b�lQ[)i�OmqKRQs)b_N\lS�KT�s)brlE��h$b@lQ[Ai7O�brTV]	[AlQlUb_n$^rNSl
�'j$dST:[Ai7OeRUNSR\|
!g[)h$l�qA[Ah$l«]$RU[A]	[AlQ[AiGl�h$i$N � [ARQT:N�]$^rh$l:WÃYS[AiGYSRQ±aOeNVfCj���hGi$N¥]$RQ[A]	[AlUbrOebr[Ai§qwRestb_N�TVs)b_l
i$[Ai�j$d\TV[Ai7OQRes)n$^rNÖº$N\^_^_N"s¥daOedZb_i7qAN\i7OedSNZ]1s)R ��RQN\ÂA[ARyz´°mÇ1s)bcOebriÁÍ � Ð<|
')( �*�F#,+.-.4 ����������ÓNM�Ç$dS[)RQ±ST:Noj��³b_iGYS[AT:]$^_daOeh$jGNmj$N �"!wj$NS^²Õ	� 2a�F�U�A�_¬a�¡�

m0

�¡�a� �S�F�Ô�1�>�K
�L�>�K�

x
�a�E�L�>�K�

m ≥ m0

�c�«�	e���1�{¬a�����®�>¯

K(x) ≥ m

¯ % ��¬a���G�>¬�¢w a���>¯1�<U�7�S�_�"!
�uNSTVs)RQ��h$[AiGl��whGN:^<��N\i$lQN\T�n$^rN�j$NSl

x
]?[)h$R�^_N\lQ��h$NS^rl

K(x) < m
NSlyO)T1i$b<��N\O«Y\NSYSb3��h$N\^

��h$N"lU[AbrO
m
|UGk[)i$Y)�w^²sZ]$RQ[A]	[AlUbrOebr[Ai

K(x) ≥ m
NSlyO"Æ{U�)�®�"]	[Ah$REh$i$N"brijT1i$bcOedPj$Ngqts)^rNSh$RUl

j$N
x
|F×ÖOP]?[AhGRoOe[AhGOQNSluYSN\lPq)dSRUbrOed\lS�1br^�i��½z´s:]$s)luj$N«]$RQN\hGqANt|

��.- ��� �\60#>!K6 ������� � 6 ( �*�F# +.-.4���4 �"!#��4 � � }~[Ah$R�]$RU[AhGq)NSR�Y\NÃOeÇ$d\[ARQ±\TVNt�Ii$[)h$l
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i$[)OQb_[Ai@| @ bri$lQb<�)RUNST:]$^²s��\[Ai$lÖ^rNSl3T:[)Oel3]$s)RÖ^_N\l3n$brOQlS�ANaO£YS[AiGlQb_jGdSRQ[)i$l£^²s"]$Ç$RQs)lQNulUh$brqts)i7OeN�¾

N
N\lUOP^_N�]$^rh$lu]?NaOebcO�NSi7OebrNSR�OeN\^���h$N

K(N) > m0

|
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¼LYSb
m0

N\lUOu^²s�Y\[Ai$lyO�s)i7OeN«j$h¦OQÇ$dS[ARU±ST:N"j$N �"!Kj$N\^®| @ ^r[ARQlohGi´OQNS^�N\i7Oeb_N\R�Na`Kb_lyOeNt�$N\Oubr^@NSlyO
n$brNSi�hGi$b_��h$Nt|'��s)b_l,^²s«]$Ç$RQs)lQNgNS^_^rNa�áTV¿\TVNoiGNk]	NShGOE]1s)l,lQN\RUqwb_REj$NgjGNSlQY\RQbr]GOebr[Ai�]	[Ah$R

N
¾

s)h$Y\h$i�s)^_ÂA[)RQbrOQÇ$T:Nki$N«]	NSRQT:N\OujGN«OQRQ[AhKqANSR
N
N\i�hGOQb_^rb_lesti�OoYSN\OUOeN«]$Ç$RQs)lQNt|

��� 0 ��� � : �&? ���$���3������ 9���
4���5�����4� ����� � � �)� ? ������� ������ : � � ���
M�NSl~n?[)i$l�d\OehGj$b²s)i7OQl~jGNSTVs)i$j$N\i�OIlQ[)hGqAN\i�Om¾{]?N\hGOU�á[Ai«j$[Ai$iGNSR~h$i�Nv`KNST:]$^_N£YS[)i$YSRUN\OIj���hGi$N
]$RU[A]?[)lQbrOQb_[Ai¦iG[Ai´j$dST:[Ai7OeRQs)n$^_N#�
°mN\OUOeNV�whGNSlUOQb_[Ai.i$[Ah$l«OeN\i$j�h$i�]Gb_±SÂ)N)|$Jmb_N\iÁl %$RS�~b_^3iGN�lS��s)ÂAbcOZ]1s)lXj@��h$iGN�]$RU[A]?[)lQbrOQb_[Ai
� s)h$lUlQNt�wi@��N\lUOU�áYSNP]1s)l �gM�N � s)bcO3��h��³h$i$NP]$RQ[A]	[AlUbrOebr[Ai � s)h$lUlQNui���s)brO£]$s)l£j$Nuj$dST:[Ai$lyOeRes>Oeb_[)i
i$NPj$[AbcO£d\Oe[)i$i$NSR,]	NSRQlU[Ai$i$Nt|jGg[Ai$YP^²s���h$NSlyOeb_[)iVN\^_^_Nv�LT:¿ST:Noj$[AbcO,¿\OeRUNu]$RQd\YSb_lUdSN�¾7]?N\hGOU�á[Ai
j$[AiGi$NSRohGi¦Na`KNST:]$^_NgYS[AiGYSRQNaO�j��³h$i$N�]$RU[A]	[AlQbcOeb_[)i�Æ{U�)�®���:�)�_¬k¯@�>¯§¢w a���>¯1�<U�7�S�_� � �§s)brl
s)^r[ARQloY\[AT:TVN\i�OulQs0qA[AbrR��whGNZ^_s�]$RQ[)]?[AlUbrOQb_[AiÃN\i´�whGNSlUOQb_[Ai�NSlyOuqKRQs)b_NklS�³b_^�i��³Na`KbrlUOeN«]1stl�j$N
j$d\TV[AiGlUOeRQstOebr[Ai:]?[AhGRE^_sZj$d\TV[)i�OQRQN\R � � @ ]G]1s)RQN\TVT:NSi7OS�wbr^ � s)hGOms0qA[AbrR,j@�©s)hKOeRQN\lmRQs)b_lU[Ai$lS�
N\OPj$N�OQRQ±Sl � [ARyOeN\lPRQs)b_lU[Ai$l�j���s)br^_^_N\h$RQl\�G]	[Ah$RX�ae�>��e�o��h��³NS^r^_N�N\lUOuqwRes)brN)|
M�s»]GRQNST:b_±\RQN�s)]$]GRQ[wY�Ç$N§s�d\OQd�OQRQ[AhKqAdSN�]1s)R �"!KjGNS^�^_hGbc�LT:¿ST:N)|I¼L^us»jGdST:[Ai7OeRQd���h��³NSi
i��³hGOebr^_brles)i7O´��h$N.^<�©stRQbrOQÇ$T:d\Oebr��h$Nªb_^�N\lUO�b_T:]?[)lQlQbrn$^_NCjGNÁj$d\TV[)i�OQRQN\R���h$N»YSNaOQOeNÁTV¿\TVN
s)RUbrOeÇGTVdaOeb_��h$N�NSlyO´i$[Ai�Y\[Ai7OeRQs)j$b_YaOe[AbrRQNt|mM�NSlVOeÇ$d\[ARQbrYSb_N\i$lÃj$N\lÃi$[ATXn$RQN\lÃi$NClS�³NSi5lU[Ai7O
]1s)l'bri$��h$b_daOed\lS| @ ]GRQ±Sl¥h$iGN�Nv`K]?d\RQb_N\i$YSN´j$N¦]G^_h$l'j$N´j$N\hK` T:b_^r^_dSi$s)b_RUNSlZj$NÃOeRQs{qts)br^mlUh$R
^®��s)RUbrOeÇGTVdaOeb_��h$N�[)i�]	NShGOmRes)brlQ[Ai$i$s)n$^_N\TVN\i7OEY\RQ[AbrRQNP��h���[)iÃi���s)RQRUbrqAN\ResZ]1s)lmhGi«¶U[Ah$RE��hGi$N
YS[)i�OQRes)jGb_Y\OQb_[Ai@|
M�s»Y\[AT:]$^_Nv`GbcOed´j$N�Èg[A^rTV[)ÂA[ARQ[{q.i$[Ah$lVj$[Ai$i$N�h$i s)hGOeRUN�]GRQ[wYSdSjGd§j$N � s)n$RUb_Y0s>Oeb_[)i�j$N
]$RU[A]?[)lQbrOQb_[AiGlÃW§Â !wj$d\^_b_N\i$i$N\l'f5ÓéqwRQs)b_N\lXTVs)b_lZi$[Ai�j$d\TV[)i�OQRes)nG^_NSleÕa|ÔÒKh$]$]	[AlU[Ai$lS�Ô]?[AhGR
TG`KNSR~^_N\l�b_j$d\NSl\�>��h$N

m0 = 100
| @ ^r[ARQl�[)i�]	NShGO$¶UNaOeNSR�h$iGNE]$br±SY\N,jGN,T:[Ai$i$s)b_Nt�0j$b_lU[Ai$l\�>Ì)ÏAÏ

� [AbrlS�Ñ]$h$brlÖstØ:RQT:NSR~��h$No^_sPY\[ATV]G^_Na`KbcOed,j$Nm^_sglQhGbrOeNEj$NmnGbrOelIs)bri$lQbw[AnGOQNSi�h$NoN\lUOÖlUh$]	dSRQbrNSh$RUN
�.É{Ï)ÏG|I°mN\OQOQNÃstØ:RUT�stOQb_[Ai»lQN\Res§brTV]	[AlUlQb_nG^_N:��j$d\TV[)i�OQRQN\RS�~T�s)brl�br^£NSlUOX]$Res>Oeb_��h$N\TVN\i7O
l %GRg��h��³NS^r^_N«lQ[AbcOuqKRQs)b_N¥¾1^_s:]$RU[An1s)nGb_^_bcOed"��h��³NS^r^_N«lQ[)brO � s)h$lUlQN�NSlUOk�¥]?N\h§]$RU±Sl

2−400 Óéq)[Ab_R^²sZ]$RQ[)]?[AlUbrOQb_[Ai:lQh$Rm^²s�jGb_lUOQRQbrn$hGOebr[Ai:j$NSl�Y\[ATV]G^_Na`KbcOedSl\��]�| �7Õv|'!P[Ah$lE[AnGOeN\i$[Ai$los)b_i$lUb?hGi$N
]$RU[A]?[)lQbrOQb_[Ai�j@�©s)RUbrOQÇ$TVdaOebr�whGN´��^_s)��h$NS^r^_NÃiG[Ah$l:YSRQ[{z)[Ai$l:]?[AhGR:jGNSl:Res)brlQ[Ai$l'jGN�i1s>Oeh$RUN
]$RU[An1s)n$br^_brlUOeNt|
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� h1s)i$j.[Ai�YS[)TVT:NSi$Y\NÃ�§RUd)&1d\Y�Ç$b_RX]$^_h$l�]$RQ[ � [Ai$j$d\TVN\i�OXlQh$R�^_N\lXi$[)OQb_[AiGlXj$NV]$RQ[An$s)n$bc�
^_bcOed«N\Ogj$N�Ç1s)lestRQj��	[Ai�OQRQ[AhKqANXn	N0sth$YS[AhG]ªj$NZj$brØ:YShG^rOed\lk]	[Ah$RPNa`K]$^rb_��h$NSRP^_N\lgY�ÇG[AlQN\l"^_N\l
]$^rh$l:W´n$s)lQbr�whGNSl�f���h$b3lU[Ab_N\i7O0|~°m[AT:TVN\i �S[)i$l�]1s)R�h$i»Na`KN\TV]$^rN'Oeb_RUd�j$N¥^²sÃqwb_N'��h$[tOebc�
j$brNSi$i$Nt|AÒwh$]$]	[AlQ[AiGlÔ��h$Nmq)[Ah$lIq)[{zKbrN*(Eh$i$NEq)[AbrOQh$RQNms0qANSYmh$i$Nm]G^²s)��h$N,j��³b_T:T�stOQRQbrYSh$^_stOebr[Ai
# # #�#���� # #K|w°mNgiwhGTVd\RQ[«qA[Ah$lElQN\T�n$^_NPs)lUlQN)(kNa`wOQRes)[ARUj$b_i$s)b_RUN)�Ai��³NSlyOU�áYSNk]$s)l � � h1s)i7Oms)h
i�h$T:dSRQ[G�1j$b_lU[Ai$lS� #�L7Ì�L !�� � � �$b_^	qA[Ah$lPlQN\T�n$^rN�W�i$[)RQTVs)^�f?|F}~[Ah$RQ��h$[)b �
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C"i¥s�NSi7qwb_N�j$N�j$brRQN"¾t]1s)RUYSN���h$Nu^_NE]$RQN\TVbrNSRÖi�h$T:dSRU[�NSlUO£T:[Abri$lÖ]$RU[An1s)n$^rN)|�C�R\�)Y\N\OQOQN�RQdv�
]	[Ai$lQN,i��³NSlyOÔ]1stl�qts)^_s)n$^rN�¾{^²s�]$RQ[)n1s)n$br^_brOQdÔj$h�]$RQN\TVbrNSR�i�h$T:dSRU[gN\lUOINa`Gs)Y\OQNST:NSi7OI^²s�TV¿\TVN
��h$NkY\NS^r^_Nuj$hÃj$N\hK`Kb_±\TVNt�wNaOo��h$NgYSNS^r^_Nuj$Ngi���brTV]	[ARyOeN���h$NS^@s)hGOQRQNPiwhGTVd\RQ[Xj@�©s)br^_^rNSh$RUlS|7×3i
lQhG]$]?[)les)i7OoOQ[Ah$lm^rNSlEY�Ç$brp?RQN\loN\OEOe[AhGOQNSlE^_NSlE^_NaOQOeRUNSlEdS��h$b_]GRQ[An1stn$^_N\lmN\Omb_i$jGdS]	NSi$j1sti�OQlS�K[Ai
OeRU[AhGq)NX��h$NXY\N\OUOeNX]GRQ[An1stn$b_^rbrOed�N\lUOkdSÂ7s)^rNZ�

1/(106 × 262)
| � h1sti$j§[Ai'¶UN\OUOeNXhGi$NX]$br±SY\N

j$NgTV[AiGi1s)b_N�T:b_^r^_N � [AbrlS�7^_sZ]$RU[An1s)nGb_^_bcOed�j��³[AnGOQNSi$brR£^²s � s)YSNgTVbr^_^_N � [Ab_l£NSlyO
2−1000 ��TVs)b_l£^_s]$RU[An1s)n$br^_bcOed£j$NEOQ[AhGOQNos)hGOQRQNolUh$brOQNmj$NE]$b_^rNSl~N\O3jGN � s)Y\NSlÖN\lUO3Nv`$stY\OeN\TVN\i7O3^²sPTV¿\TVN�� @ ^r[ARQl

]	[Ah$RQ��h$[)bÔ^²sVlQh$bcOeN�j$N\l�TVbr^_^rN«OQb_RQs)ÂANSlgb_j$N\i7Oeb_��h$N\l�d\q)NSb_^r^_Nv�áOU�áNS^r^_N�j$N\l�lQ[Ah$] �S[)i$l���h1s)i7OZ�
lQ[)i�YSs)Res)YaOe±\RQNZs)^_dSstOe[)b_RQN#�
×3i RUd)&1d\Y�Ç$b_lUles)i7O¦j1s0qts)i7O�stÂAN�lUh$R�Y\N�]GÇ$dSi$[)TV±\i$N)�,i$[Ah$l:YS[)TV]$RUNSi$[)i$l���h��³NSi � stbrO0�ÔNSi
]1s)RU^²s)i7O«j$N�W¦i�h$TVd\RQ[AlXf?��i$[)h$l«i���N\i7OeNSiGj$[Ai$l�]1s)l«j$NSlZi�h$T:dSRQ[)l�bri$j$brqwbrh$NS^rl"T�stb_l"j$N\l
�a¯G¬{�a�:�S�_��¬�j$N�i�h$T:dSRU[Al'WVY\[AT:TVNZYSN\^_h$bÎ�LYSbIf?|?}I[)h$Rk^rNX]$RUNST:b_NSR\�Fb_^~s)]$]1stRUOebrNSi7Ok��^®�³NSiK�
lQN\T�n$^rNEj$N\lIi�h$T:dSRU[Al~j$[Ai7O�Wu^_N\lIY�Ç$bcp@RUNSl~lQN,RQd\]?±aOeNSi7OS�t^rNSl~^_N\OUOeRUNSlIs)h$lQlUbKf?|t°mN\OINSi$lUNST�n$^rN
NSlyO�lQbrTV]G^_N���j$dSY\RQbrRQNXNaO�lesV]$RQ[An$s)n$b_^rbrOQdZN\lUO�]	N\OQbrOQN)|?×£i§YSN���h$bIYS[Ai$Y\NSRUi$N'^_N�j$NShK`Kbr±ST:N
i�h$T:dSRQ[G�1b_^�N\lUO�W¥Y\[ATVT:N"Oe[)hGOP^_N«TV[)i$j$N�f?| C"i�i@�©s)RURQbcqAN«]1s)lg�'YSNSRUi$NSRgh$i$N«]$RU[A]$RQbrd\OQd
��h$b,^_h$b3lUNSRestbrO�lQ]	dSYSb�T1��h$N�NaO���h$b,j$dSY\RQbrRes)bcO«h$i�NSiGlQNSTXn$^_N:]?N\h�]$RU[An1s)n$^rN)|,Ó�C�h.n$b_N\iÁlUb
[Ai�z�s)RURQbrq)N)�KYSNS^_s�i���s�]1s)lmd\Oedk]$RQdaqKh¦]$s)Ro^_N\los)hKOeNShGRQlS|©Õm×3i¦ÂARU[AlS�wY�Ç1s)��h$N�]1stRUOebrYSh$^_s)RQbcOed
RQd\j$h$bcOglUb_ÂAiGb T1YSstOebcqANST:NSi7Ou^_s¥Y\[AT:]$^_Nv`GbcOed�NaO � s)bcOPs)]$]1stRUOeN\i$b_R�^<��[)nw¶UN\OPNSi���h$NSlyOeb_[)iª�¥h$i
NSiGlQNSTXn$^_N«]	NSh�]$RQ[An$s)n$^_Nt|
@ ^r^_[AiGlo]$^_hGlP^r[Ab_i§¾1�wh@��N\lUOU�áYSNZ��h$N�^_s��	e�)���7�S�������¡  �
�§s)^rÂARQdPYSNg��h���[)i´s�]$hÃY\RQ[AbrRQNt�w^_sZOQÇ$dS[ARUb_NPj$NSlm]$RQ[An$s)n$b_^rbrOQdSlgÓ�j$[)i�OE^_N\lmn1stlQNSlmT�stOQÇ$dSTVs>�
Oebr��h$NSlERQb_Â)[Ah$RQN\h$lQN\lo[Ai7OodaOed"jG[Ai$i$d\NSlo]1stRoÈg[)^_T:[AÂA[ARU[Ñq�^_h$bÎ�LT:¿ST:N�NSiªÉ{Ê�L�L7Õ3i$N"RQd\]?[)i$j
]1s)l��ÁY\N\OQOQN§��h$N\lUOebr[Ai�|m°mN\OUOeN§OQÇ$dS[ARUb_N´dSiG[Ai$YSNt�mlU[Ah$l � [)RQT:N�j���s>`Kb_[)TVN\lS�£^_N\lV]$RU[A]$RUb_da�
Oed\l¦j$NSl¦]GRQ[An1stn$b_^rbrOed\lS|,×3^_^rN§]	NSRQT:N\O¦s)h$lQlUb"j$NCYSs)^_Y\h$^_N\R�^_N\lÃ]$RU[An1s)n$br^_bcOedSl:j$NCY\NSRUOes)b_iGl
d\q)dSi$N\TVN\i7Oelo��h1s)iGjÃj���s)hGOeRUNSl,]$RQ[)n1s)n$br^_brOQdSl3lU[Ai7OoYS[)i$i�h$NSl\| @ b_i$lUb®�7NS^r^_Nu]	NSRQT:N\OEs)hw`:T�s>�
OeÇGdSTVstOebrYSb_N\i$luj$N�OQRes0qts)b_^r^_N\R�j1s)i$lg^_N«Y0s)jGRQNXjGNXYSNaOQOQN�OeÇGdS[ARUb_NZNa`Gs)Y\OQNST:NSi7O�j$N�^²s¥TV¿\TVN
TVs)i$b_±\RQNV�whGN¦j1s)i$l'^rNÃY0s)jGRQNÃj$NÃOQ[AhGOQN¦s)hGOQRQNÃn$RQs)i$Y�Ç$N´j$N\l'T�s>OeÇ$d\T�stOQb_��h$N\lS�~les)i$l'lUN
lQ[)h$YSbrNSR"n	N0s)hGYS[Ah$]�j$N'��h$N\lUOQb_[Ai$l�]GÇ$b_^r[AlQ[A]GÇ$b_��h$N\l"N\O:W�bri�hGOebr^_NSl"f?|�M~[AhGO�^rN�T:[Ai$j$N�NSi
d\Oes)brOuY\[Ai7OeN\i�O�º	]$s)lPÈg[A^rTV[AÂ)[ARQ[{q	|
¼LTVs)ÂAb_iGN*(,�whGNmqA[)OQRQNobri7OeNSRU^_[wYShGOQNSh$R~]	[AlQlU±Sj$N�j$NEÂAResti$j$NSlÔY0s)]1stYSbrOQdSlIb_i7OeN\^_^_N\Y\OQh$NS^r^_NSl�TVs)b_l
i$N¥YS[)i$i1s)brlQlQN']$s)l«^²sÃi$[)OQb_[AiCjGN:]GRQ[An1stn$b_^rbrOedt| �£[Ah$l«^_h$bÔstØ:RQT:N*('��h$Nt�~^r[ARQlU��h���[)iÃ¶UNaOQOQN
h$i$N:]$br±SYSN¥j$N¥T:[Ai$i1stb_N)�@^²s¦]$RQ[)n1s)n$br^_brOQdXj��³[AnGOQNSi$brR«]$b_^rN'[AhÁj@��[AnKOeNSiGb_R � s)Y\NVN\lUO

1/2
|�¼L^

qA[)h$lg��h$N\lUOQb_[Ai$iGN�st^_[ARUl�¾
�
�)N�i$N«YS[)TV]$RUNSi$jGlP]$s)l�YSN«��h$N«lQbrÂAi$b T$N"^_N�T:[)OZW�]$RU[An1s)n$br^_bcOed�fÃj1sti$l�qA[)OQRQN«]$Ç$RQs)lQNt|

�
�)N�qAN\hK`�j$b_RUN�]1s)RuYSN\^²s'��h$N«^_N\lPY�Ç$s)i$YSN\lgj@��[AnKOeNSiGb_R�]$br^_N�[Ah � s)Y\NZlU[Ai7OPdSÂ7s)^rNSl\|

�
�£[)h$l�i���s{q)N*(�j$bcOoRUb_NSi¦jGN"i$[AhGq)N0s)h@�1��]1s)RyO�j$N"RUNST:]$^²s)Y\NSRE^_N"T:[)O£�	��)���7�S�������L �]$s)Ro^_N

T:[)OX�hOG�)¯@���a�$��h$Nm¶UN«i$N«YS[AT:]$RUNSi$j$lu]1stlP]G^_h$l\|
�
Jm[)i��1j���s)YSY\[ARQj�| �)N«q)NShK`¦j$b_RUN�]1s)R�YSN\^²s���h$N«lQb�q)[Ah$lÔ¶UN\OQb_N)(�YSN\OUOeN«]$br±SYSN�jGN�TV[AiGi1s)b_N

h$i¥T:b_^_^rb_N\R~jGN � [)b_lS�>qA[AhGlE[AnKOeb_N\i$j$RUb_N*(o�«]	NSh¥]$RU±Sl£h$i$NuT:[AbrOQb_dEj$NZW"]$b_^rNuf�N\O,h$i$NuT:[AbrOQb_d
j$NVW � s)YSNZf?|
�
@ Ç�|c|r|?¼L^ÔlQN\T�n$^rN���h$Ng¶UNXY\[ATVT:NSiGYSN'��Y\[AT:]$RQN\i$j$RQN'��h$N\^_��h$N�Y�ÇG[AlQNt|�M�s)b_lUlQ[Ai$lk]?[AhGR

^®�³b_iGlUO�sti�O«jGN:YlE)Oed:^_N\l«TV[)OQl:W��´]	NSh»]$RQ±\l�fC��h���[)i.]	[Ah$RQRQs¦]$RQd\YSb_lUNSRZ]$^_hGl"O�s)RUj�| �§s)brl
j$bcOeNSl¡�LT:[Ab@¾)NSlUOy�Lbr^��¡�>�v�0�>�w�¬uqwRQs)b1��h$Nu^_N�i$[ATXn$RQN�j$NoOQb_RQs)ÂANSl3N\lUO,RQd\]1s)RyOeb$T:[AbrOQb_dv�LT:[AbrOQb_d��
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