
TEKST NR 436 2004

TEKSTER fra
INSTITUT FOR STUDIET AF MATEMATIK OG FYSIK SAMT DERES
FUNKTIONER I UNDERVISNING, FORSKNING OG ANVENDELSER

ROSKILDE UNIVERSITETSCENTER

RMC-modellen
– en simpel model for en viskøs væske –

internt fagligt projekt på fysikoverbygningen på RUC

Ulf Rørbæk Pedersen og Tina Hecksher

Vejleder: Thomas Schröder

2004



IMFUFA

Roskilde Universitetscenter

Postboks 

DK- Roskilde

t +    

f +    

m imfufa@ruc.dk

w imfufa.ruc.dk

Ulf Rørbæk Pedersen og Tina Hecksher Vejleder: Thomas Schröder: RMC-modellen - en

simpel model for en viskøs væske

IMFUFA tekst nr. ⁄  sider issn -

Resumé: RMC-modellen er en gittermodel for en viskøs væske, hvor hver partikel til-

deles et unikt energilandskab. Ligevægtsdynamikken for modellen blev undersøgt med

MonteCarlo-simuleringer, hvor hop kun tillades til en naboposition og overlap af par-

tikler forbydes. Simuleringer blev udført for tre forskellige densiteter for en række for-

skellige temperaturer. Ved lave temperaturer og høje densiteter relaxerer energikorrela-

tionsfunktionerne ikke-eksponentielt og der ses non-Arrhenius opførsel på fragilitetsplot

af den temperaturafhængige diffussionskonstant og af relaxationstiderne. Den tidslige

udvikling af distributionen af partikelforskydningerne viser, at systemet opfører sig

»gaussisk« ved høje temperaturer, mens distributionen bliver gradvist bredere med

faldende temperatur, hvor nogle partikler er fastlåst i lang tid, mens andre er meget

mobile. På baggrund af disse resultater konkluderes det, at modellen indfanger nogle af

væsentlige træk for en viskøs væske.

Abstract in english: The RMC-model is a lattice model of a viscous liquid, where each

particle is assigned a unique energy landscape. The equilibrium-dynamic of the model is

investigated through MonteCarlo-simulations, where only nearest-neighbour jumps and

no overlapping of particles is allowed. Simulations were made for three different densities

for a number of temperatures.At high densities and low temperatures the model exhibits

non-exponential relaxation in the energy correlationfunction and fragility-plots of the

temperature dependent diffusion constant and of relaxation times show non-Arrhenius

behaviour. A monitoring of time-development of distribution of particle-displacement

shows, that a Gaussian approximation is reasonable at high temperatures in all densi-

ties, while gradual shift towards a “broader” distribution, where some particles remain

trapped for long times, while others are very mobile, is seen with decreasing tempera-

ture. These results lead to the conclusion, that the model captures some of the important

charactaristics of a viscous liquid.
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G <AC#»Þ¿Þ7«8æÉSR ]�TVT�KJe�M+]�^aK?M¿O_`�T��tª��te��tM¿ tx ��ÑLd	���tZ(`�P¿TVK?W�KvP¿�YP��:ObP_U\�YZ(KNP�Z(U\dYU\KS�êP_U\Z«W�KNd=dYK?W�K?M{ObP_KW�K?d�]�^J[	�YM{I�K?d¯]�dYeLU(ILKvPSxç¨JKNdq�YP_P_K?WYK�WYUHG��tO_U(`LdtOb[L`�dtObP{]�d�P?ÑTL M Ñ'K?M¡]�d	I�K?dtW	P���ª���e��YM¡ Yx*U�P{U(Z^aM+]�eLU(Z\U�P{KvP+Ob�YZ\`�PSx1VY`�M¿o�ØqÍ�KNMWL M ^a`�M�W�KpP_M{KJWYKNdtO_U�P{KvP{KNM��YZ\`�P���K?M_K?e�dYKNP¿ILK?WÞK?d�TVUXWYW�KNZ\I"X�M{WYU�]�^ÖW�KO_U\WtOQP{KJ�Y�tdY[�P_KNM��tª�[	�YM_ILKNd«Ñ�UXW�KvP�I	U�Ð�]�M¿I��tM{W�K?M_KNP?Ñ�]�P�Obc�ObP_K?T�KNP¿K?M��tZ(K?I�KvP�[	Z\]�MbP�W�UKG2�tO_U\ILP�U\dtW�K?d�^a`�MO_U(T��YZ\KNM{U(dYeLKNdtO4ZYX�dteLW�KLx�¨JK��¢I	M{U(eLKn[	�YM{I�KNMJKNMJ�YPbP{KvPpP_U\Zç�tW	P_M{c	[	[�KvPpUÖZ\U\e�dYU\dYe= txZU¡I�KSW}�YM{�Ye=]�^¼W�KO_U\WtOQP{K���£z ��Y�tdY[�P_KNMSx

7@,ÌÈÕÜ�� è ×�[]\1^`_ �� /5a á¨â ; Å åó���á©Û¢Ü�û�Ü«á©Û¢Ü¯Û¢þb�YÛ�áÊÛ¢ÜÊá�à	�'Û¢þvÛ¢Ütß�à:û�ß�àaó	ÜTc
79,Dd«Èfe Ê^Ü []g �}Íe � Îfe Ê^Ü []g � /$% è ë�hW& Íe � á¨â ; µ û2å®�÷�ß�à��YÛ¢þ�àæÜ��YÝNÛ¢Ü«Û¢þ���àaÛ¢þ�Ü«ÛÊÛ¢þ���àaÝ�ß�ù�úqâ���ö©þ â ;*)5;  ÿ}àaá�ßvÛ¢ÜrÝvÛ�Ý}û�÷2ß�à��YÛ¢þ�àæÜ��YÝvÛ¢Ü«Û¢þ���àaÛ¢Ü�üéö©Ü«á©Û¢ß�YÛ�á á�à	�çÛ¢þvÛ¢Ü�ß�à:û�ß�àaó	Üi; � à���ö©þvÛ¢Üj�ÓÛ¢÷2þNãJüéßvÛ¢þAÅJû�ßk7@, üzó	þ�á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢Ü¬�óÎ � Û¢þÄö�ûLüÌ°�ãpÜ���à��ûLü�ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢Ü8Åçó���°�û�þVÝvó	ÿøüzó	þ��YÛ¢ÜtßvÛ¢ßVÛ¢Ül��ãpþvá�à�ßNãpß�ù�ú~á©Û¢Ü�ßvÛ�ó	þvÛ¢ß�àaÝ�÷YÛ=ùÓÛ¢þ=��ó�<:û�ß�àaó	Ü«Ý^±Û¢Ü«Û¢þ���à²Å4,-m%Î � :Nn Ð5Ð á ÝNÛg÷	û�ù©àæßvÛ>< ´ å�; Ä Û�á}á©Û¢Ü}ü¨ú	þvÝ�ßvÛgÿ~Û¢ßvó2á©Û�ÝvÛ�Ý4û�ß�üzó	þ��porqs�2à�<�7@,to, m á �YÛ�á§Û¢ßÞÜ�ãpþ�ÿ~Û¢þvÛ$ÛSüéßvÛ¢þvÝ���Ü.ûLügá©Û¢Ü§ükú	þ¡üéö©Ü«á©Û¢Ü«Ûk79, d Å'÷	û�Ü Û¢Ü.û	Ý��2ÿ}ù©ßvó	ß�àaÝ�÷"ó	ù�ükú	þvÝNÛ><ó��YÝNú�û�Ü«Û�Ý�å�;CVÛ¢Ü¤û	Ý��2ÿ}ù©ßvó	ß�àaÝ�÷YÛ}ó	ù�ü¨ú	þvÝvÛ><�÷	û�Ü�üzó	þ�÷+<:û�þvÛ�Ýu�YÛ�á¤û�ßÞû�÷2ß�à��YÛ¢þ�àæÜ��YÝvÛ¢Ü«Û¢þ���àaÛ¢Ü¤÷�û�ÜÝ�÷2þ�à��YÛ�ÝpÝvó	ÿv79, Îw, xÏÜy,�z9Å2°+�Yó	þb,uxVÛ¢þpá©Û¢Ü�û��«ÝNó�<æö©ß�ßvÛ/��ãpþvá�àçûLü¼á©Û¢Ü�Ý�ß�ú	þvÝ�ßvÛ�Û¢Ü«Û¢þ���à'á©Û¢þÝ�÷�û�<«ù�û	ÝvÝNÛ¢þvÛ�ÝJó���, z Û¢þpá©Û¢Ü�ß0��ù©àaÝ�÷YÛ�Û¢Ü«Û¢þ���à{; � ó	þ|<:û$�YÛ�ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ|�2à�<�Ý���Ý�ßvÛ¢ÿ~Û¢ßZ°�û"�YÛ�Û¢ÜÛ¢Ü«Û¢þ���à¿á©Û¢þ�Û¢þnßNãpßnù�ú�Ü�ö�<²Å�, z o � Å«ó���à'�¦Î � ÿ�ú}á©Û¢Ü¯Ý�ß�ú	þvÝvßvÛÞÛ¢Ü«Û¢þ���à¼á©Û¢þ�Ý�÷�û�<'ù�û	ÝvÝvÛ¢þvÛ�Ý��ãpþvÛ ��à��YÛ¢ß��YÛ�áy, x o}, m ;�~�Û¢þb�YÛ�á�â«Ü«á©Û�Ýná©Û¢ßnüéó	þ��¦Î � û�ß/7@,�o�, m ;���W�0�E���{�����2�T�0�T���?�{�>���$���*�?�����E���������*�H���*�T���>�2�*���2�?�b�2�*�H�������i�{���{�H�*���������K�����2���������"�{�*�>���{�*�������2�����{���*���� xC¡£¢¤ x|¡�¥§¦�¨ �$�*�������i�����2�-�>�������B���"�����"�{�*�>���{�*�������2���0�{�������T�H���������0���=� xC¡ ¤ xC¡©¥§ª ¤ ¡ '�« ¦
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G <AC#»Þ¿=7�8	F VtM{]�e�U\Z(U(P_KNP{O_�YZ(`�P�]�^ÓWYUHG��tO_U(`LdtOb[L`�dtObP{]�d�P_KNd�O_`�T�^a�Ydt[LP{U(`Ld}]�^ÖoHJILKNM+OQPSR5®JOb[�]�Z(K?M_KNP?x�VY`LM�f�i¬k=K?MnWY]�P+]=�YPbP{KvP�P_U\ZêK?d$M{KvP�Z\U(dtU(KLx�VY`�MnWYKVP_`}�¢I	M_U\e�K�W�KNdtO_U(P_KvP{KNM�K?MZ\U(dtU(K?d���]�M{KJ^a`LM_�t�YdtW�dYK�WY]�P{]��Y�YdY[�P_K?M?x� K?W�K?M{ObP?RSOb[�]�Z\KNM{KvPÖT�KSWbLA¯Ji°L9±:oÄi"k�²©`�e�o+³	xNo�³¿KNMÓW�Kv��dYKNM{KvP«P{U(Z2��´¿^a`LMÖW�K?dtO_U�P{KvP_K?dnf h iñj��4jSk�l�m`Le¡�YPbP{KvPgKv^æP{KNMpKNdtW�K?�Y�YdY[�P{KvPp]�^¼W�KNdtdYK�[	�YM{I�Kg^a`LM4ÐYÐ	I�x�f h iñ�¡�åjSk�l�m�`�eÞf�irkVP_U\ZÖo+³�i�jSwYu µL�`Le�o+³gi"wLkYu µYx�¨JKvP�ObKSONÑY]�P�T�`�W�K?Z(Z\KNd��tW�I	UXObK?M�KNd�M_K?d·¶�M{M{ÐYKNdYU\�tO_`���^:��M{O_KNZ�^a`�M���£éW�K?dtO_U�P{KvP{O_e�M2X�dtO_KNd«ÑTVKNd�O�W�KpP_`¡Ðt�$¸QK�W�KNdtO_U(P_KvP{KNM�K?M�[	Z\]�MbP�TVKNM{KJ^aM+]�eLU(Z\K�x¹ M{M{`�M{�t]�M+O¼K?M�TVU(dtWYM_K�K?dtW�Obc	T��2`�Z\KNM{dYKp`�eVKNM�WYKNM_^a`�M�U([	[LKg]�dYe�U\I�KNP?x
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G <AC#»Þ¿Ä7�8YQ ¨JKVP_U\Z\O_c	dYKNZX]�W�K?dtW�KV]�[�P_U\I�K?M_U\dYe�ObK?dYKNM{e�U\KNMSÑ�ºA»¡xÖHJILKNM+OQPJ^a�YdtW�KNPnI�K?WÄZ\U(eLdYU(dte� tx ¼=`�edYKSW�KNM+ObPp^a�tdtW�KvP�O_`�T WYKNdå]"½tKSW	P_K¡]�^¼^aM+]�e�U\Z\U�P{KvP{O_�YZ\`�P_P_KvP¡�æ��e��YMn txZU���x«¨JKNd�OQP{U(�YZ\K?WYK�Z\U\dYU(KÞ]�dYe�U\I�K?M�2KNM2Jv`LZ\]�P_U\`�dtOb£èK?dYKNM{e�U\KNd�Ñ�»8¾?x¿bÀ f�i¤kÁ À f�h�i§���ÄjSk�l2mÂ À f�h�irj?k�l�m�x
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7�8!· ÈJB�¹�¿�C�<:D�@#¿.¿9¹@¼E¾2½?<:@2B�¹¤¿ ÉtF
É Û¢ß¡÷2ö©Ü©Ü«Û�Ütö¤ßNãpÜ©÷YÛ�Ý�û�ßÞá©Û¢Ü§ßB�2ù©àaÝ�÷YÛ}Û¢Ü«Û¢þ���à�üzó	þVÝ=�2Ý�ßvÛ¢ÿ~Û¢ß ��û�þ¡ÿ}àaá©á©Û><aÛ¢Ü«Û¢þ���àaÛ¢Ü8Å�, z Îè�,aê.Å�Ê��Yó	þ��YÛ�á@,uxÆÎË, m ÎË7@,åðçè�,aê�; É Û¢Ü©Ü«ÛÅ, x�ÝvÛ�Ý¿ù�únâ���ö©þ â ; Å ; � þNûLüéÛ¢Ü=üéó	þ��¦Î � <æà��1�YÛ¢þàæ÷2÷YÛVù�ú@, m Ê+��à�<æ÷YÛ¢ß�ßB��á©Û¢þnù�ú~û�ß�, z àæ÷�÷YÛu��û�þvÛÞÛ¢þ�ÿ}àaá©á©Û><aÛ¢Ü«Û¢þ���àaÛ¢Üi; É Û¢þ�ÝvÛ�Ýgàæÿ}àaá5<aÛ¢þ�ß�àaá�û�ßüzó	þV����Î Ð���Ì � â«ß�ßvÛ¢þ¡á©Û�Ý�àaá©Ý�ßvÛ=ù©ö©Ü©÷�ßvÛ¢þu�Yó2á�ß�ß�à�<�Û¢Ü�þvÛ¢ßu<æàæÜ©àaÛ5Å(Ê+�Yó	þ�ÿ~Û�á"á©Û¢þuÊ«Û¢þA�tãC<aá©Û¢þû�ß

7@,DdKÎ ��6�� n�® Ð �¯ð ��6�� � � n�Ü è�,�ê 6 á¨â ; µ5µ åÉ Û¢Ü©Ü«ÛÞÝ�ù©àaá©Ý�â«Ü«á�à��1Ê«Û�á¯Û¢þ�àæ÷2÷YÛ¡ö©Ü«á©Û¢þvÝ�ú���ßnÜ�ãpþ�ÿ~Û¢þvÛ1;À�²_³'²ÎÍ µ"¾�»ÐÏ Ã�¹LÂY¶b¹�½ê¾ÒÑp¸8Ób¾í ú~ÿ}àaá©á©Û><æ÷���û	á�þNû�ß+üéó	þvÝ�÷���á�Ü©àæÜ��YÛ¢þ�Ü«ÛÞüzó	þ�á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢Ü����aÎ Ð ° Ð���Ì � û�Ü«Û�Ý�Û¢ß�Û¢÷2Ývß�þNû}Ý��2àæÜ��ù�ú�÷2ö©þ��YÛ¢þ�Ü«Ûåó	ÿ}÷�þ�àæÜ��"��Ôý® á ó���à�ÿ}àæÜ«á�þvÛÕ��þNû	á��YÛ�áñ���eÎý®¯° Ð�� Ì �5Å¿ÿ~Û¢Ü�àæ÷2÷YÛÕ�YÛ�á�¦Î � å�; É Û¢ß�ßvÛ�ÝvÛ�Ý�Û¢Ü«á�Ütö�ßB��á©Û><æà��YÛ¢þvÛnù�ú�â���ö©þ â ; ´ Å�Ê��Yó	þJá©Û¢þ�Ü�ãpþ�ÿ~Û�Ý�ß�üéþvÛ¢ÿ}÷Yó	ÿ}ÿ~Û¢þ4Û¢÷2Ývß�þNûù�<:û�ßvÛ�û�öi; � ó	þ¡û�ß�ö©Ü«á©Û¢þvÝ�ú��YÛ�á©Û¢ß�ßvÛÞÜ�ãpþ�ÿ~Û¢þvÛ�Ê�û�þ/�2à¼ÝvÛ¢ß�ù�ú~á©Û�û�Ö�Û�á�ßvÛ�ûLü�ÿ}àaá©á©Û><æ÷��	û	á�þNû�ß2×üzó	þvÝ�÷��2á�Ü©àæÜ��YÛ¢Üi;  ükú	þvÝ�ßvÛ�ó	ÿ@�tû�Ü��·��û�þ4á�àaÝvÝNÛ���û�þ4àæÿ}àaá5<aÛ¢þ�ß�àaáÄÿ~Û>�YÛ¢ßpÝ�ß�ú��{ü��+<aá�ßvÛ5Å�ÝNúVß�à�<Öá©Û¢Ü©Ü«Ûö©Ü«á©Û¢þvÝ�ú��YÛ><aÝNÛ-<:û$�YÛ¢þvÛA��àÓÛ¢÷2Ý�ß�þNûÞ÷2ú	þvÝ�<aÛ¢þ�ûLü¼á©Û�÷Yó	þ�ßvÛ�ß�àaá©Û¢þ$;+Ø�Û�Ý�ö�<æßNû�ßvÛ¢ßC��<aÛ>� � ÿ~Û¢þ��YÛ¢ß���ÿ~Û�áá©Û �tû�ÿ@<aÛ�á«û�ßNû}ó��~ÝvÛ�Ý�ù�ú�ù�ú=â���ö©þ â ; µ û5;í ú�â���ö©þvÛ¢ÜÊÝvÛ�ÝAÅ�û�ßgá©Û¢Ü á <aó��tû�þ�àæß�ÿ}àaÝ�÷KåJû�Ö�Û�á�ßvÛ5Å�Ù�ÚZÛ�Ü$Ý§Þ�ßYà�á -§â§ã=ä í Ù?ÚZÛ�Ü Ý§Þ - Åtö«á5�2àæ÷+<aÛ¢þgÛ¢Ü�ÿ~Û>�YÛ¢ßgßB�+×á©Û><æà��å�©ö�<aÛ5ÅEÊ��2à�<æ÷YÛ¢ß��çÛ¢÷�þNãJüéßvÛ¢þ=û�ßÞÿ}àaá©á©Û><æ÷���û	á�þNû�ß+üéó	þvÝ�÷���á�Ü©àæÜ��YÛ¢Ü � Ý�<:ú�þ=Û¢ß�Ý��2àæÜ��(��; É Û¢ß�ßvÛÝ��2àæÜ��}Ý��2Ü«Û�Ýgû�ßpüzó	þvÝ��2àæÜ«á©Û�à��YÛ¢ÜÕ�YÛ�áåá©ÛA<:û"�YÛ¢þvÛVßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ$;�3�Û�á©Û¢þvÝ�ßgù�ú�â���ö©þvÛ¢ÜÊÛ¢þpß�àaá©Ý�×û�÷�ÝvÛ¢Ü�Ý�÷�û�<aÛ¢þvÛ¢ß�ÿ~Û�á�á�à	�çö«Ý�àaó	Ü«Ý�÷Yó	Ü«ÝvßNû�ÜtßvÛ¢Ü8Å�ó��"á©Û¢ß�÷�ö©Ü©Ü«ÛåÝNÛ�ö«áñß�à�<nû�ß�ÿ�û�÷2Ývàæÿ�ö©ÿÇüzó	þ� �©ö�<aÛ¢Ü��~Ý�÷	û�<aÛ¢þvÛ¢þ�ÿ~Û�á¯á�à	�Óö«Ý�àaó	Ü«Ýv÷Yó	Ü«Ý�ßNû�ÜtßvÛ¢Üi;&�àiÊ�û�þ�ù©ß$;�àæÜ��YÛ¢Ül�Yó2á�üzó	þ�÷+<:û�þ�àæÜ��Äù�ú@Ê��Yó	þ+üzó	þVá©Û¢Ü©Ü«ÛD�©ö�<aÛ�ó	ù«ÝvßNú�þAÅ�ó��9Ê+�Yó	þ+üéó	þVá©Û¢ÜqÝvÛ¢þ�ö«áß�à�<�û�ß�üéó	þvÝ=��àæÜ«á©Û�à��YÛ¢Üæ�YÛ�áp<:û"�YÛ¢þvÛ�ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ$;'&�à�Ê�û�þVö©Ü«á©Û¢þvÝ�ú���ßÞó	ÿýá©Û¢ßV÷�ö©Ü©Ü«Û���ãpþvÛÛ¢Üåâ«Ü©àæßvÛ�×bÝvà�ç�ÛÞÛ��çÛ¢÷2ß á ÝvÛÞû�ù©ùçÛ¢Ü«á�àX#è¬Ývàaá©Û�)Yò5å.Å�ÿ~Û¢Ü¯á©Û¢ß�ÝvÛ¢þná©Û¢ß�àæ÷�÷YÛVö«áåß�à�<{;
éDê2ë ì°í�îWïTð�ñ�ò�óbï?ï?î©ôNõÅö(ñ=ó�í�îWïö�Ü.ó�üèßvÛ9�ÓÛ¢Ü+��ß�ßvÛ¢ß=ÿ~Û¢ßvó�á©Û}ß�à�<4ö©Ü«á©Û¢þvÝ�ú��YÛ><aÝvÛÄûLüb<æà��YÛ>��ãC��ßvó	ù�ükú	þvÝNÛ><pûLü á �	ãgÝv÷YÛDå_ÿ~ó�á©Û><�<aÛ¢þ�Û¢þû�ß�Ývß�ö«á©Û¢þvÛåß�àaá©Ý�÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý+üéö©Ü©÷�ß�àaó	Ü«Û¢þ$; É àaÝvÝvÛ�÷�û�Ü�Ü«Û¢ÿ@<æà��¤þvÛ><:û�ßvÛ¢þvÛ�Ý$á�àæþvÛ¢÷�ßvÛåß�à�<b<æàæÜ«Û�ãpþþvÛ�Ý�ùçó	Ü«ÝvÛ4üèö©Ü©÷2ß�àaó	Ü«Û¢þ á þvÛ><:ûL©û�ß�àaó	Ü«Ý�üèö©Ü©÷2ß�àaó	Ü«Û¢þ�å���à:û �WÉ ×QßvÛ�ó	þvÛ¢ÿ~Û¢ß�÷ZØ�àæßvó	þ�ß�Ã ø2ó�<�<æà]�NÊ8Å@ã5û5û�
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éDê�Ó Ô�õ�íÖÕ óJ×�îBØ6ò�óbï(ïTî©ô=õÅö?ñ=ó�íZØDÙ�Ú�í�òAö(ñ=ó/íôgà�<'û�ßgö©Ü«á©Û¢þvÝ�ú��YÛVá5��Ü�û�ÿ}àæ÷2÷YÛ¢ÜÄàÓÿ~ó2á©Û><�<aÛ¢Ü$÷�û�Ü`�	û�ÜÕ~�ó��YÛ1�ÏÝp÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý+üèö©Ü©÷2ß�àaó	Ü¯û�Ü��YÛ¢Ü5×á©Û�Ý$; É Û¢Ü©Ü«Û�üéö©Ü©÷2ß�àaó	Ü¯Û¢þ�á©ÛSâ«Ü«Û¢þvÛ¢ß�Ývó	ÿ ÷Ïì�ó��qÃum�Ü«á©Û¢þvÝvÛ¢Ük*iú
Å�Å

��
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èáà �.Ü � Ü 4 � � Cêð Ü N � 9IC@C�ê á¨â ;�ú$)2åó��u�çÛ�Ý�÷�þ�à��YÛ¢þ�üzó	þvÝ�÷+��á�Ü©àæÜ��YÛ¢Ü}ûLü�ù�û�þ�ß�àæ÷+<aÛ¢þ�à�üéó	þ�Ê«ó�<aá�ß�à�<5Ê©àæÜ�û�Ü«á©Û¢Ü«Ý�Ý�ßNû�þ�ß�ù©ö©Ü©÷2ßvÛ¢þ�Ývó	ÿÚüéö©Ü©÷+×ß�àaó	Ü§ûLügß�àaá©Û¢Üi;ãâ�üèßvÛ}Ývß�ö«á©Û¢þvÛ�Ý � Û>�YÛ¢Ü«á©Û><aÛ¢Ü��åûLü�á©Û¢Ü©Ü«Û�üèö©Ü©÷2ß�àaó	Ük* Û , �.Ü :@ä�C�*êÝNó	ÿ Û¢þÞá�à:û��Yó�×Ü�û�<aÛ><aÛ¢ÿ~Û¢Ü�ßvÛ¢þ�Ü«Û á RBEåT#å�;� ó	þ¿Û¢ß¼àaÝvó	ß�þvó	ù©ß¿Ý���Ý�ßvÛ¢ÿ6�2à�<�á©Û¢Ü©Ü«Û4Ývß�ú	þ�þvÛ><aÝvÛ�÷2ö©Ü=ûLü�Ê�ãpÜ��YÛpûLü�<:ãpÜ��Yá©Û¢Ü�ù�úb�YÛ¢÷2ßvó	þvÛ¢Üìñ\EHæ Ü æ�*ó��qÿ�û�Ü§÷�û�Ü§á©Û¢þ+üéó	þ=ö«á�ß�þ���÷2÷YÛ�á�àaÝvß�þ�à��©ö©ß�àaó	Ü«Û¢ÜñûLü�ù�û�þ�ß�àæ÷YÛ><Xüzó	þvÝ�÷+��á�Ü©àæÜ��YÛ¢þ�*¿à�þ�ö©ÿ}ÿ~Û¢ß��YÛ�á��Ê�ñ P Û , � ñ�:@9IC�;
ç �W�0���$���b���{�*���>���*�"�{�2���B�N�+�0�ãèY���������i�>�2�-���{���Å�Iè1éu�N�)ê��N��ë �����B�E����ì����0�{���������B���1��í�î§�����ï�ê��H�����*���Xð ¦òñIó �����òô������>���/���{���Å�¤è1éu�N���*� ¦õ�ö �����?�{�-���?�{�>�0�E��÷oø ¥ �����i�*�����*�>�0�{�����N�������������H�$�>�������2�A�������B�=�{��ù��������B�N�{�0�i�1���{�2�����2�i�b���úø�û ¦
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G <AC�h1�=7�8:91Q VY`LM{WYKNZ\U(dYeLKNd�]�^Ó�t]�M_P_U\[�K?Z�^a`LM{O_[	c	WYdYU(dte�KNM�^a`�M�WYKNdtO_U�P{KvP{KNd}f�i§kYÑYo�i k�`�eVoÄi§wYxY¨p]TV`�W�KNZ\Z\KNd�K?MpWYU\O_[	M_KNPpI	U\Z�^a`LM{W�K?Z(U\dYeLKNd}^:ª=KvPg[�]�d�P_KNPp�tWtObK?KNdtW�K�`�e=KNd��g]��tO{OQ£é[	�YM_ILK�I	U(ZçU\[�[LK�Z\U(eLe�K�YM2X©JvUXOp�tªYx©¨JKvP_P_KV�YM{`��YZ\KNTäKNM�ObP{��M{ObPJILK?W�WYK�[L`�M_P_K�]�^:OQP+]�dtWYK�Ñ�TVKNdtO��g]���O_O_[	�YM_ILKNd}�t]LO_O_KNMpTVK?WWY]�P{]�I�KSW=WYK�ZYX�dYeLKNM{K�]�^:ObP{]�d�W�K�Ñ�Ð	I�`LM�W�U\O_[	M_KNP_UXObK?M_U\dYeLKNd��2KvPQc�W�K?M�TVU(dtWYM_KLx� À oÄi§k��bÒ��	�¢Õ¼i¤��wYs�
	�L�L� � À oÄi¤w��bÒ��	��Õêi ��wYs�
	��
����� À����
 � ×bá©Û¢Ü«Ý�àæßvÛ¢ßvÝ=��þNãpÜ«ÝvÛ¢Ü ��à�<�ÿ�û�Ü¯üzó	þ��YÛ¢ÜtßvÛ}û�ßVá�àaÝvÝvÛ=Û¢þ � û�ö«ÝNÝ+üéó	þvá©Û><æß$; É Û¢Üqþ�ö©ÿ@<æà��YÛ � û�ö«ÝNÝ2×üzó	þvá©Û><æàæÜ��S*���� *5�YÛ�áy��à��YÛ¢ÜÊÿ}àaá©á©Û><æ÷��	û	á�þNû�ß+üzó	þvÝ�÷��2á�Ü©àæÜ��$Û¢þb��à��YÛ¢ß��YÛ�á ÷ùø��=Ê©þ�ú2á©Û¢þ�*Þã5û5û5û¤ü

� � �.Ü :@9IC#E _ n��ÊÏèÌñ]P � 9@C�ê a ��� ã "%$'& _ � n Ü P��èÌñ�P � 9IC�ê a á¨â ;�ú Å åÊ+�Yó	þ��YÛ�á¯á�àaÝ�ß�þ�à��©ö©ß�àaó	Ü«Û¢Ü�ûLü�üzó	þvÝ�÷��2á�Ü©àæÜ��YÛ¢þ�Û¢þb��Ê�ñ P � � ;í ú â���ö©þ â ;�ú$)§Û¢þ Û , � ñ�:@9 � C�æ � � / À ë � / ó�� Û , � ñ�:@9 P C�æ � � / À ë � � àæÜ«á�ßvÛ>��Ü«Û¢ß�*ÅÊ+�Yó	þ�9 � ó��Y9 P Û¢þ��û�<���ß�*©ÝNú�<aÛ�á©Û�Ýnû�ßðèÌñ P � 9 � C�ê_ë � / E�èÌñ P � 9 P C�ê_ë � � ; É û�ÿ~ó2á©Û><�<aÛ¢ÜÊÛ¢þ�á�àaÝ�÷�þvÛ¢ßÅ�2à�<Óüéó	þvÝ�÷���á�Ü©àæÜ��YÛ¢Ü��<æà��YÛ/<æàaá�ß4÷�û�ÜtßvÛ¢ß�*+Ê��2à�<æ÷YÛ¢ßpÝ�ùçÛ"�¢àaÛ><æß4ÝvÛ�Ý8�YÛ�á�á©Û�÷Yó	þ�ßvÛ�ûLüzÝ�ßNû�Ü«á©Û1; É Û¢Ü�ß0��÷2÷YÛ]*tÝvß�àæù�<aÛ�á©Ûn÷2ö©þ��YÛÛ¢þ � û�ö«ÝvÝ+üzó	þvá©Û><æàæÜ��YÛ¢Ü�Ý���û�þvÛ¢Ü«á©Û¯ß�à�<�ÿ}àaá©á©Û><æ÷+��û	á�þNû�ß+üzó	þvÝ�÷+��á�Ü©àæÜ��YÛ¢Üi;Vø2ó	ÿ á©Û¢ß$ÝNÛ�Ý�ù�û	ÝvÝNÛ¢þá©Û¢Ü©Ü«Û�þ�àæÿ~Û><æà��y�Yó2á�ß �YÛ�áp<:û�Ü��YÛ~ûLüéÝ�ßNû�Ü«á©Û]*?Ê+�Yó	þ�á�àaÝ�÷2þvÛ¢ß�àaÝvÛ¢þ�àæÜ��YÛ¢Ü �ÓÛ¢ß0�2á©Û¢þ¡ÿ}àæÜ«á�þvÛ]*çÿ~Û¢Ü«Ýá©Û¢Üå�YÛ�á¯÷Yó	þ�ßvÛ�ûLüéÝ�ßNû�Ü«á©Û�àæ÷�÷YÛ=Ý�ßvÛ¢ÿ}ÿ~Û¢þ/Ê«Û><æßVó$�YÛ¢þvÛ¢Ü«Ý�ÿ~Û�á Û ,$;Þôgà�<��YÛ¢Ü��tãC<aá�Û¢þ�á©Û¢þ�Ývßvó	þ�ßÝvÛ¢ß=ó$�YÛ¢þvÛ¢Ü«ÝvÝ�ßvÛ¢ÿ}ÿ~Û><aÝNÛ~ÿ~Û><�<aÛ¢ÿ á©Û~ßvóÊá�àaÝ�÷2þvÛ¢ßvÛ�÷�ö©þ��YÛ¢þ�*�Ê��2à�<æ÷YÛ¢ßÞÿ�úÕ�çÛ¢ßB��á©Û]*¼û�ß ��� û�ö«ÝvÝ�×üzó	þvá©Û><æàæÜ��YÛ¢Ü��~ÝNÛ¢þ�ÝNú�<aÛ�á©Û�Ýnö«áÊà¼á©Û¢ß�á�àaÝ�÷2þvÛ¢ßvÛ¡þ�ö©ÿ�*«ó�� Û , � ñ�:@9IC�æ � � / À ë � / ÷	û�Üqá©Û¢þ�ÿ~Û�áÊßé��Û¢Ü«ÛÝvó	ÿ�þvÛSüéÛ¢þvÛ¢Ü���Û¢÷2ö©þ��YÛVüzó	þná©Ûðú$�2þ�à��YÛÞá©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$;í ú�â���ö©þ â ;�ú Å ÝvÛ�Ý Û , � ñ�:@9@C�æ � � / À ë � / ß�à�<¼Û¢ß�ÝvÛ¢Ü«Û¢þvÛ�ß�àaá©Ý�ù©ö©Ü©÷�ß�*Öó���á©Û¢ßnüéþvÛ¢ÿ@�tú�þ�û�ß��+ó~Ývß�ú	þ�þvÛÿ}àaá©á©Û><æ÷��	û	á�þNû�ß+üzó	þvÝ�÷��2á�Ü©àæÜ��YÛ¢Ü���<æà��YÛ¢þ�*���ó�ÿ~Û¢þvÛ8<æà���Ü«Û¢þêüzó	þvá©Û><æàæÜ��YÛ¢Ü=Û¢Ü � û�ö«ÝvÝ+üzó	þvá©Û><æàæÜ��S*�á5��Ý$;û�ß�á�àaÝv÷�þvÛ¢ß�àaÝvÛ¢þ�àæÜ��YÛ¢Ül�ÓÛ¢ß0�2á©Û¢þnÿ}àæÜ«á�þvÛ1;
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G <AC�h1��7�8:91¬ Vt`�M+W�KNZ\U(dte�KNdV]�^©�t]�MbP{U([LKNZ(^a`�M+Ob[	c�W�dYU\dYeLKNMÖ^a`�M¼W�K?dtO_U�P{KvP_K?d¡f�i§kYÑ�oÄi¤kÞ�bÒ����¢Õêi¤Í�
	s?j����P{U(Z¿KvPVObK?dYKNM{KVP_UXWYO_�Y�YdY[�P��:`�e�WYKNM{T�KSWåOQP+��M{M_K¡TVUXWYW�K?Z([	I�]�W�M+]�P_^a`�M+Ob[	c�W�dYU\dYe	�pKNdtW��tª}�te��YM� Yx\��Ætx KSW$O{]�TVTVKNdtZ(U\e�dYU\dYe}]�^�W�KVP{`=��e��YM{KNMnO_K?O!�g]��tO_Ob£é[��tM_ILKNdÄObP_K?TVT�K?M���KSW�M{K¡`�I�KNM{KNd�O4TVK?W�WY]�P{]tx¨JKvP���KNPQc	WYKNM�]�Z�P+O_ªtÑ�]�P�¸Q`ÄOQP+��M{M_KVTVU\WtW�KNZ\[	I¢]LW�M+]�Pb^a`LM{O_[	c�W�dYU\dYe�K?dÄK?M?Ñ1¸Q`�T�U\dtW�M{KÞ�2KvPQc�W�dYU\dYe}^:ª�MW�UXO_[�M{KvP{U\O_KNM{U\dYe�K?d«x
&�à³ú	Ü«Ý�÷YÛ¢þ�Ütök*çû�ßVÝNû�ÿ}ÿ~Û¢Ü�<æà���Ü«Û�ù�û�þ�ß�àæ÷YÛ><Xüéó	þvÝ�÷���á�Ü©àæÜ��YÛ¢þ-�YÛ�á�á©ÛÞüzó	þvÝ�÷YÛ><�<æà��YÛ�á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þVó��ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ�*©ÿ~Û¢Ü�ÿ~Û�á�ÝNû�ÿ}ÿ~Û�ÿ}àaá©á©Û><æ÷+��û	á�þNû�ß+üéó	þvÝv÷+��á�Ü©àæÜ���;{ø�ú	á«û�ÜÊÝvó	ÿv�Yó	þvÛ�Ý�á«û�ßNû�Û¢þó	ù«ÝNû�ÿ@<aÛ¢ß á ÝvÛå÷�û�ù©àæßvÛ><�#2å@��à/Ê�û�þÄá©ó��§÷2ö©Ürö©ÿ}àaá©á©Û><���û�þ�ßÊû	á5�tû�Ü��.ß�à�<�üéó	þ�Ê«ó�<aá©Ý=��àaÝ�üzú¤á«û�×ßNû�ù©ö©Ü©÷2ßvÛ¢þ�*�ó���á�àaÝvÝvÛ~Û¢þ·<aó��tû�þ�àæß�ÿ}àaÝ�÷YÛÄà�ß�àaáE; É Û¢ß�Û¢þ�á©Û¢þ+üéó	þ�Ý���ãpþ�ß=û�ßÞâ«Ü«á©ÛÄßvóåß�àaá©Û¢þ�*¿á©Û¢þþNû�ÿ}ÿ~Û¢þJù©þNãÅ�¢àaÝJÝNû�ÿ}ÿ~Ûnÿ}àaá©á©Û><æ÷+��û	á�þNû�ß+üéó	þvÝv÷+��á�Ü©àæÜ���; É Ûgü¨ú�<��YÛ¢Ü«á©Û�á«û�ßNûÞÛ¢þ4ÝNú�<aÛ�á©Û�Ý�ÿ~Û>�YÛ¢ß<æàaá�ß¡Ý���Ý�ßvÛ¢ÿ�û�ß�àaÝ�÷YÛ1;#"�Û�á¯àæÜ�ßvÛ¢þ�ùÓó�<:û�ß�àaó	Ü¤÷2ö©Ü©Ü«Û�ÿ�û�Ü�þNû�ÿ}ÿ~Û�á©Û�ÝNû�ÿ}ÿ~Û�ÿ}àaá©á©Û><æ÷��	û�þvá�þvÛ¢ß2×üzó	þvÝ�÷��2á�Ü©àæÜ��YÛ¢þ�*©ÿ~Û¢Üqá©Û¢ß�ßvÛÞÛ¢þ á à¼á©Û¢Ü©Ü«ÛÞó	ÿ@�tû�Ü��#å�û�<æßvÝ?ú�àæ÷�÷YÛu�L��ó	þ�ß$;í ú¡â���ö©þ â ;äã5ûÞÝNÛ�Ý Û , � ñ�:@9IC�üéó	þJ�²E � :�� E � ó��=�²EuWg°�W ��Ì � :��þEËnÞÝNû�ÿ=ß � û�ö«ÝvÝ+üzó	þvá©Û><æàæÜ5×�YÛ¢Ü�ÿ~Û�á�ÝNû�ÿ}ÿ~Û�ÿ}àaá©á©Û><æ÷+��û	á�þNû�ß+üzó	þvÝ�÷+��á�Ü©àæÜ���;'ìVö©þ��YÛ¢þ�Ü«Û}Û¢þVÝ�ßvó	þ�ß¡ÝvÛ¢ß�Ý?û�ÿ}ÿ~Û¢Ü�üzû�<aá©Û¢Ü«á©Û]*Ê+��à�<æ÷YÛ¢ß�àæÜ«á�àæ÷YÛ¢þvÛ¢þ�*Óû�ß�á5�2Ü�û�ÿ}àæ÷2÷YÛ¢Üqó	ù�ü¨ú	þvÛ¢þ�Ý�à�� � �tû�ö«ÝNÝ�àaÝ�÷i�·�YÛ�á#ÊKú���Û¡ßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þvÛ¢þ�*ÓÝvÛ><���YÛ�áyÊKú���Û¡á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$;í ú�â���ö©þ â ;äã5úÊÝvÛ�Ý Û , � ñ�:@9IC�üzó	þ~�2�YE ®¯° W ��Ì � *��wEÉW>�¤ß�à�<�ßvó"üéó	þvÝ�÷YÛ><�<æà��YÛÊß�àaá©Û¢þ�ÝNû�ÿ�ßüzó	þvá©Û><æàæÜ��YÛ¢Ü"üzó	þ��3E � á ÿ~Û�á"ÝNû�ÿ}ÿ~Û�ÿ}àaá©á©Û><æ÷��	û	á�þNû�ß+üzó	þvÝ�÷��2á�Ü©àæÜ��#åVó�� � û�ö«ÝNÝ+üéó	þvá©Û><æàæÜ��YÛ¢ÜàæÜ«á�ßvÛ>��Ü«Û¢ßgÝvó	ÿËþvÛSüzÛ¢þvÛ¢Ü���Û1; É Û¢ßpÝvÛ¢þ4ö«á+*tû�ß4üéó	þvá©Û><æàæÜ��YÛ¢Ü � ÖÖû	á©Û¢þpö«á��u�YÛ�á9<:û$�}ßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þvÛ¢þó��pÊKú���á©Û¢Ü«Ý�àæßvÛ¢ß}ó��l��<æà��YÛ¢þ�ÿ}àæÜ«á�þvÛ � �tû�ö«ÝvÝ�àaÝ�÷i��; É Û¢ß�ßvÛ�Ý�÷��+<aá©Û�Ý�*�û�ß�á©Û¢þ�Û¢þ=Û¢Ü �ÓÛ¢ß0�2á©Û><æà��û�Ü«á©Û><=ûLü�ù�û�þ�ß�àæ÷�<aÛ¢þ�Ü«Û �YÛ�á�� E W>�S*�á©Û¢þÊàæ÷�÷YÛ"Û¢þÕÖ��2ß�ßvÛ¢ß�*�ÿ~Û¢Ü«Ý¯û�Ü«á�þvÛ°Ê�û�þyÖ���ß�ßvÛ¢ßÊÝvà��<:ãpÜ��YÛ¢þvÛ�Û¢Ü«áy�YÛ�áÊ� E � :�� E � ; É Û¢ß�ßvÛ=Û¢þnßvÛ>��Ü¯ù�úÄû�ß�Û¢Üqá5�2Ü�û�ÿ}àaÝ�÷ÕÊ«Û¢ßvÛ¢þvó��YÛ¢Ü©àæßvÛ¢ß-��<æà��YÛ¢þá©ó	ÿ}àæÜ«Û¢þvÛ¢Ü«á©Û·�YÛ�áÕ<:û"�YÛ�ßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þvÛ¢þ�ó��@ÊKú��+Û¡á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$;É Û¢Ü©Ü«Û�ßvÛ¢Ü«á©Û¢Ü«Ý~ÝvÛ�Ý�<æà��YÛ><aÛ�á©Û�Ý~ù�úqâ���ö©þ â ;äã5ã'*WÊ��Yó	þ Û , � ñ�:@9IC�Û¢þ}ù�<aó	ß�ßvÛ¢ß}üzó	þ��yE � :N��:�W��à�á©Û�ßvóÊKú���Û�á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$; � û�ö«ÝvÝ�×Q÷�ö©þ��YÛ¢þ�Ü«Û=üzó	þ�á©Û���à��2Ü«Û=ÿ}àaá©á©Û><æ÷���û	á�þNû�ß+üéó	þvÝ�÷���á�Ü©àæÜ��YÛ¢þÞÛ¢þû�Ü�ßB��á©Û¢ßnÿ~Û�áåÛ¢Üåù©þ�àæ÷�÷YÛ¢ßb<æàæÜ©àaÛ�üzó	þ�û�ßnû�Ü���à��YÛ]*�Ê��Yó	þ�Ý�ßvó	þpüéó	þvÝ�÷YÛ><M*©á©Û¢þnÛ¢þgù�ú�á©ÛV÷2ö©þ��YÛ¢þ$; í úá©Û¢Ü©Ü«ÛVâ���ö©þ�Û¢þnàæ÷�÷YÛVß�à�<Xü¨ú���Û¢ß�Û¢Üå� / ×QþvÛSüzÛ¢þvÛ¢Ü���Û1;
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G <AC�h1�Ä7�8	ÿ+%$!& ±���s_×B²J^a`�M�f~i¬kYsbo�i¬k$�_Ò��	�¢Õ�M « ¯ i���wts'
(�L�n�aPQc	dtWt�p`�e�f�i j��¯j?k�l�m�sbo"i¬w�_Ò�� � Õ�M « m i ��Í�s{�L�����æPQc	[Y��O_]�TnP��g]��tO{OQ^a`LM{W�K?Z(U\dYeLKNd~�:ObP_U\�YZ\KvP��êTVK?W=O_]�TVT�KJTVU\WYWYKNZ\[�I�]LW�M{]�Pb^a`LM{O_[	c	W�£dYU\dYe�x�¨JKnP{`=[	�YM{I�K?M�KNMgObP_`�M_PpO_KvPgO_]�TVT�K?d�^:]�ZXW�K?dtW�K�Ñ�Ð	I	U(Z\[�KNP4U\dtW�U\[�KNM{KNMSÑ�]�PpWYc�d�]�TVU([	[LKNd}`��Y^:��M{KNMO_U(eDü	e�]��tO{O_U\O_[�ý�I�KSW�Ð��"¸QKgP_K?TV��K?M{]�P_�YM{KNMSÑ�ObK?Z(IÞILK?W�Ðt�$¸QKgWYKNdtO_U�P{KvP{KNMSx
í ú�á©Û¢Ü©Ü«Û�â���ö©þ�÷�û�Ü¯ö«á5�2àæ÷�<æàæÜ��YÛ¢Üqà�ßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þ�üéó	þ�á©Û¢ÜqÝNû�ÿ}ÿ~Û�á©Û¢Ü«Ý�àæßvÛ¢ß�Ý�ß�ö«á©Û¢þvÛ�Ý�ÿ~Û¢þvÛÝ���Ý�ßvÛ¢ÿ�û�ß�àaÝ�÷�*�ó��~á©Û¢ßnÝvÛ�Ý�û�ßpüzó	þvÝ�÷+��á�Ü©àæÜ��YÛ¢þ�Ü«Û �tú�þgüéþNû�û�ßb�	ãpþvÛu�tû�ö«ÝvÝvàaÝ�÷YÛ á àêá©Û¢Ü�üéó	þvÝvßNû�Ü«á+*û�ß�á©ÛD<æà���Ü«Û¢þ�� / ×{��þNãpÜ«ÝNÛ¢ÜÞåpß�à�<¿û�ß�üQú�Û¢ßnÿ~Û¢þvÛDÖÖû	á�ß�üéó	þ�<�ú��i; É Û¢ß�ßvÛÞÝ�÷��+<aá©Û�Ý�*«û�ß�Ö�Û¢þvÛÞù�û�þ�ß�àæ÷+×<aÛ¢þ=àæ÷�÷YÛ@Ê�û�þ�Ö���ß�ßvÛ¢ß�*¼ÿ~Û¢Ü«Ý=û�Ü«á�þvÛkÊ�û�þ Ö��2ß�ßvÛ¢ß=Ý�à��Êÿ~Û>�YÛ¢ß�*�Ê��2à�<æ÷YÛ¢ß=Û¢þ·�2á©Û¢þ�<æà��YÛ¢þvÛÄÛ>��àaá©Û¢Ü«Ýüzó	þ�û�ß$ö«á5�2àæ÷+<æàæÜ��YÛ¢Ü�à�á5�2Ü�û�ÿ}àæ÷2÷YÛ¢Ü¬ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þÕ�tú�þÄÿ~ó2á¬Û¢Ü¬ó	ù«Ý�ù�<æàæß�Ü©àæÜ��ñà�ÿ~ó��©à�<aÛ�ó��üQû	Ý�ß�<:ú	Ý�ßvÛ�ù�û�þ�ß�àæ÷+<aÛ¢þA�YÛ�ál<:û$�YÛ�ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ$; É Û¢Ü©Ü«Û�ßvÛ¢Ü«á©Û¢Ü«ÝA��<aÛ>�Êó��YÝNú}üèö©Ü«á©Û¢ßA�YÛ�á)" É ×Ý�àæÿ=ö�<aÛ¢þ�àæÜ��YÛ¢þ�à%÷ùø��NÊ©þ�ú�á©Û¢þ�*�ã5û5û5û¤üB;
^�² Í�²b³ *Ä¶0Ó{ÑÝe�{¼¾,+¼¾�»Ýb4¶b»#{¼¹	¹�eç»Ýb4¹.-�»8Ó_¶M{ãa4¾Dbôgà�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝvÝ?û�Ü«á©Ý���Ü�<æà��1Ê«Û�á©Û¢Ü á Ý?û�Ü«á©Ý���Ü�<æà��1Ê«Û�á©Û¢Ü$üzó	þJû�ß�â«Ü«á©Û�Û¢Ü�ù�û�þ�ß�àæ÷YÛ><Óù�úÞÝ?û�ÿ}ÿ~ÛÝ�ßvÛ�á Ývó	ÿ á©Û¢Ü¬Ý�ßNû�þ�ßvÛ�á©ÛDå�Û¢þ��à��YÛ¢ß`�YÛ�á Û , � � :@9@C�; É àaÝvÝvÛÊÛ¢þk��àaÝvß~ù�ú�â���ö©þ â ;äã�
�üzó	þÄá©Û�
ö©Ü«á©Û¢þvÝ�ú���ßvÛ=á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$;Kö�ÜqÝ�ß�þvÛ¢ß=�=Ê«Û�áqÛS2ùçó	Ü«Û¢Ütß�à:û�<¼Û¢þnâ«ß�ßvÛ¢ßnß�à�<¼á©ÛVßvó@ÊKú���Û¡á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$;É Û¢ßÞ÷�û�Ü á <æàaá©Û¢ß�ó��YÛ¢þ�þNû	Ý�÷YÛ¢Ü«á©ÛDå¡÷Yó	Ü«ÝvßNû�ßvÛ¢þvÛ�Ý�*¼û�ßÞù�û�þ�ß�àæ÷�<aÛ¢þ�Ü«Û�Û¢þD<:û�Ü���ß�ÿ~Û¢þvÛ~ÿ~ó��©à�<aÛ}à�� / ×á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢Ü.Û¢Ü«á�üéó	þ=á©Û�ÊKú��+Û}á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$; � ó	þ�á©Û�<:û$�YÛ~ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ�à�� E � ÝvÛ�Ý�*êû�ß=á©Û¢þö«á5�2àæ÷+<aÛ¢þ¡Ý�à���Û¢Ü�Ý�÷�ö�<aá©Û¢þVù�ú�ß�à�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝvÝNû�Ü«á©Ý��2Ü�<æà��1Ê«Û�á©Û¢Üi; É Û¢ß�ßvÛ�Û¢þVàæÿ}àaá5<aÛ¢þ�ß�àaáæ��<aó	ßÛ¢ß�û�þ�ßvÛSüzû�÷2ß�*�àaá©Û¢ß~�!E � ÷2ú	þvÝ�<aÛ¢þ�Ü«ÛqÛ¢þ9<:û"�YÛ¢ß$ÿ~Û�á á�àaÝ�÷2þvÛ¢ß~ß�àaá+*Jó�� Ývó	ÿ á©Û¢ß$ÝvÛ�Ý�ó	ù«ÝvßNú�þÝ�÷2ö�<aá©Û¢þvÛ¢Ü Ü«Û¢ßvó	ùj�YÛ�árß�àaá©ÝNÝ�÷�þ�àaá�ßvÛ¢ßpú1; É Û�Ý�ö«á©Û¢Ü ÷�û�Ü á©Û¢ßk�ÓÛ¢ÿ�ãpþ�÷YÛ�Ý�*Jû�ßÄá©Û¢ß$ÝvÛ¢þ~ö«á ß�à�<ì0/1/ ×züéö©Ü©÷2ß�àaó	Ü«Û¢Ü�â«ß�ßvÛ¢þ �ÓÛ�á�þvÛ�ß�à�<�á�àaÝvÝvÛ�üèö©Ü©÷2ß�àaó	Ü«Û¢þÞÛ¢Ü«á�ß�à�<�Û¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý+üèö©Ü©÷2ß�àaó�×Ü«Û¢þ�Ü«Û1;
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F�ÿ f[��gih��j��	]�i���
� àæß�ßvÛ¢ù�û�þNû�ÿ~Û¢ß�þvÛ¢Ü«Û~Ývó	ÿ�üèö©Ü©÷2ß�àaó	Ü¤ûLü���ÝvÛ�Ý�ù�ú~â���ö©þ â ;äã�Q�; É àaÝvÝNÛD�2àaÝvÛ¢þ�Ý?û�ÿ}ÿ~Û�ßvÛ¢Ü«á©Û¢Ü«ÝvÛ¢þÝvó	ÿ�ÝvÛ�Ý�ù�ú�â���ö©þ â ;�ú�
5;�õ�ÝvßNû�þ�ßvÛ¢þ��YÛ�áå� E � à���û5;{û'* Å ó��}üzû�<aá©Û¢þ�ß�à�<¼Û¢Ü#��ãpþvá�àêù�ú@��û5; � :N�'*á©ó��·<æà��1�YÛ¢þ4á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢Ü��2�[E�®�°pW � Ì ��<æàaá�ß8<:û$�YÛ¢þvÛ�Û¢Ü«á����\E�®�°pW � Ì �4;4Ø�Û><:ûL©û�ß�àaó	Ü«Ý�ß�àaá©Û¢þ�Ü«Ûô+*�Ý�ß�à��YÛ¢þ}ÛSüéßvÛ¢þ~ÝNû�ÿ}ÿ~Û$àæ÷�÷YÛ�×)m�þ�þ�Ê«Û¢Ü©àæö«Ý}ÿÇú	Ü«Ý�ßvÛ¢þ~Ývó	ÿ ÝvÛ¢ß�ù�úp��ú	á©ÛÄâ���ö©þ â ;�ú�
�ó�� â ;�ú%Q�;í þNãJüQû�÷2ßvó	þvÛ¢Ük*ã �*T<æà��1�YÛ¢þÞÿ~Û>�YÛ¢ßÞßNãpß¡ù�ú ú]*çÿ~Û¢Ü§á©Û¢ß�ßvÛ}Û¢þ�àæ÷�÷YÛ}ó��YÛ¢þ�þNû	Ý�÷YÛ¢Ü«á©Û�ÛSüéßvÛ¢þvÝvó	ÿ �2àâ«ß�ßvÛ¢þnß�à�<�Ê«Û><aÛ¡÷�ö©þ��YÛSüzó	þ�<�ú��çÛ¢ß�ó���á©Û¢þ�ÿ~Û�áåÜ�ãpþ�ÿ~Û�Ý�ß�ß���àæÜ��YÛ¢þ�á©Û¢Ü©Ü«Û¡ù�û�þNû�ÿ~Û¢ßvÛ¢þ�ß�à�<�û�ßb��<æà��YÛú1;
m�Ü�û�<aó���ßJß�à�<Óß�à�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝvÝNû�Ü«á©Ý=��Ü�<æà��1Ê«Û�á©Û¢Üå÷�û�Ü Û , � W�:@9IC�*�Ývó	ÿ¦Û¢þJÝ?û�Ü«á©Ý���Ü�<æà��1Ê«Û�á©Û¢ÜÄüzó	þâ«Ü«á©ÛJù�û�þ�ß�àæ÷+<aÛ¢Ü=à2ûLüzÝ�ßNû�Ü«á©Û¢Ükú�üèþNû�á©Û¢Ü«Ý�Ý�ßNû�þ�ß�ù©ö©Ü©÷2ß á á5��Ý$;�û�ß�ù�û�þ�ß�àæ÷+<aÛ¢Ü�Ê�û�þêüzó	þvÛ¢ßNû��YÛ¢ß¼Ü«Û¢ßvó	ùÛ¢ßÅÊ«ó	ùÞåpÝvó	ÿ üéö©Ü©÷�ß�àaó	ÜÊûLü�ß�àaá©Û¢Ük*©ÝNÛ�ÝJù�ú�â���ö©þ â ;äã�#5; É Û¢Ü©Ü«Û�üèö©Ü©÷2ß�àaó	ÜåÝ�ßNû�þ�ßvÛ¢þ�Ü�û�ß�ö©þ�<æà��1�2àaÝgàÜ�ö�<Öüzó	þgá©Û¢þ�Ü�ãgÝ�ßnû�ßC�Yó	÷�ÝvÛ¢þgó	ùi;#ôgà�<T<:û�Ü��YÛ�ß�àaá©Û¢þÅ��à�<çá©Û¢Ü`��<æà��YÛ�Ü�ö�<çà��YÛ¢Ük*�àaá©Û¢ßnû�<�<aÛ�ù�û�þ�ß�àæ÷+<aÛ¢þù�ú�Û¢ßÅ��à��YÛ¢Ütß�ß�àaá©Ý�ù©ö©Ü©÷2ßÅ��à�<?Ê�û"�YÛAÖ��2ß�ßvÛ¢ß�Ý�à���<:ãpÜ��YÛ¢þvÛu�	ãp÷T;t&�Û�á�ÝNû�ÿ}ÿ~Û¢Ü�<æà���Ü©àæÜ��$ûLü�á©Û�ß�þvÛ÷2ö©þ��YÛ¢þpÝNÛ�Ýpá©Û¢ßpßB��á©Û><æà���ß�*©û�ßpá©Û¢þgÛ¢þgÛ¢Ük<:û�Ü���ßgÝ�ß�ú	þ�þvÛ�ß�þNãC�1Ê«Û�áÄàçÝ���Ý�ßvÛ¢ÿ~Û¢ßpÿ~Û�áÄá©Û¢Ü`ÊKú��+Û�ÝvßvÛá©Û¢Ü«Ý�àæßvÛ¢ß$;
> :8?@? ���BA���/��2�.�2/þ:,CED�F100��GA�:'���HF1�JI(C;K2�JD����HF1�2��0í ú$â���ö©þ â ;äã â ÝNÛ�Ý¡Û¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý+üèö©Ü©÷2ß�àaó	Ü«Û¢Ü.üéó	þ¡ù�û�þ�ß�àæ÷YÛ><	×�ó��ÊÝ��2ÝvßvÛ¢ÿ~Û¢Ü«Û¢þ���àaÛ¢Ü§ÝNû�ÿ�ßß�à�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝvÝ?û�Ü«á©Ý���Ü�<æà��1Ê«Û�á©Û¢ÜqàÓá©Û¢Ü«ÝvàæßvÛ¢ßvÛ¢Ü$�2�\EuW�°3W ��Ì � üzó	þp� E � :Nn�:N��: s :�W��5;Cø2ó	ÿû�<�<aÛ¢þvÛ�á©Û`�çÛ¢ÿ�ãpþ�÷YÛ¢ß�à4üéó	þ�þ�à��YÛ�ûLüzÝ�Ü©àæß�Û¢þ=ù�û�þ�ß�àæ÷YÛ><	×Þó���Ý���Ý�ßvÛ¢ÿ~Û¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Û¢þ�Ü«ÛÊÝ?û�ÿ�×ÿ~Û¢Ü�üQû�<aá©Û¢Ü«á©Û/�YÛ�á<:û"�YÛ�ßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þvÛ¢þ�*2ÿ~Û¢Ü«Ý4÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Û¢ÜÄüzó	þJÝ=�2Ý�ßvÛ¢ÿ~Û¢Ü«Û¢þ���àaÛ¢ÜÄþvÛ><:ûL�Û¢þvÛ¢þ<:û�Ü��YÝvó	ÿ}ÿ~Û¢þvÛ=Û¢Ü«áåù�û�þ�ß�àæ÷YÛ><aÛ¢Ü«Û¢þ���àaÛ¢Üi;ö�Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý�üèö©Ü©÷2ß�àaó	Ü«Û¢þ�Ü«Û�ó��Vß�à�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝvÝ?û�Ü«á©Ý���Ü�<æà��1Ê«Û�á©Û¢ÜÄÿ�ú�á©Û><aÛ|�2àaÝvÝvÛ4üQãC<	×<aÛ�Ý�ß�þNãp÷�*�àaá©Û¢ß�Û¢Ü«Û¢þ���àaÛ¢Ü�ûLüÖÛ¢Ü�ù�û�þ�ß�àæ÷YÛ><�ûLü Ê�ãpÜ��YÛ¢þ�ûLüÓá©Û¢Ü«Ý¿ùçó�Ý�àæß�àaó	Ü�ù�ú-��àæß�ßvÛ¢þvÛ¢ß�*�ó��VÛ¢Ü«Û¢þ���àaÛ¢Üù©þ$;�ù�û�þ�ß�àæ÷YÛ><'ó��=üzó	þ8Ê«Û><aÛVÝ���Ý�ßvÛ¢ÿ~Û¢ß|��à�<?��<æà��YÛ�ÿ}àæÜ«á�þvÛ�÷Yó	þ�þvÛ><aÛ¢þvÛ�á©Û]*�Ü�ú�þpù�û�þ�ß�àæ÷+<aÛ¢þCÖ��2ß�ßvÛ¢þpÝvà����ãp÷~üéþNû�á©Û¢þvÛ�Ý�Ý�ßNû�þ�ß�ùÓó�Ývàæß�àaó	Üi; É Û¢ß�Û¢þ�á©Û¢þ+üzó	þ�ÿ�ú	Ý�÷YÛA<æàaá�ßgó��YÛ¢þ�þNû	Ý�÷YÛ¢Ü«á©Û=û�ß�á©Û¢ßpüéþvÛ¢ÿ@�tú�þ�ù�úâ���ö©þ â ;äã â *�û�ß�ß�à�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝvÝNû�Ü«á©Ý=��Ü�<æà��1Ê«Û�á©Û¢Ü þvÛ><:ûL�Û¢þvÛ¢þ~Û¢Ü«á�Ü�ö <:û�Ü��YÝvó	ÿ}ÿ~Û¢þvÛåÛ¢ÜrÝ��+×Ý�ßvÛ¢ÿ~Û¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý�üèö©Ü©÷2ß�àaó	Üi;L"�Û¢Üåá©Û¢ß�ßvÛ¡Ý�÷��+<aá©Û�Ý�*©û�ß�á©Û¢þ�àT��àæþ�÷YÛ><æà��1Ê«Û�á©Û¢ÜqÛ¢þ�ßNû�<aÛ¡ó	ÿßvó�üzó	þvÝ�÷YÛ><�<æà��YÛ�ßB�2ùÓÛ¢þ�ûLü�àæÜtßvÛ¢þNû�÷2ß�àaó	Ü«Û¢þ�>Óá©Û¢Üåükú	þvÝvßvÛÞÛ¢þ�Û¢ßnö«á�ß�þ��2÷�üzó	þ�Ê+�YÛ¢þ�Û¢Ü©÷YÛ><æßnù�û�þ�ß�àæ÷YÛ><aÝàæÜ�ßvÛ¢þNû�÷�ß�àaó	Ü ÿ~Û�árÝ�àæß~Û>�YÛ¢ß�Û¢Ü«Û¢þ���à�<:û�Ü«á©Ý�÷�û��k*�ÿ~Û¢Ü«ÝÄá©Û¢Ü û�Ü«á©Û¢Ürö«á�ß�þ���÷2÷YÛ¢þ~àæÜ�ßvÛ¢þNû�÷�ß�àaó	Ü«Û¢Üÿ~Û�áÊá©Û�ó	ÿ@��à��YÛ¢Ü«á©ÛÞù�û�þ�ß�àæ÷�<aÛ¢þ$;
éDê<M NÐóbï(ö�ö(ñPOZØ�ORQ í·õTS ñ�ò}ñ#ô=õJ×Aö(îUSWV`îWï?õbö1Ú�ïTðbï#XËí[Ø(î©í
&�Û�á�ÿ~Û>�YÛ¢ß <:û"�YÛ�ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ á �ZYÌ� � å�üQû�Ü«á�ßA��àM*'û�ßVá©Û¢þ�ö«á5�2àæ÷�<aÛ�á©Û�Ývà���Û¢Ü�Ý�÷2ö�<aá©Û¢þVù�úß�à�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝvÝ?û�Ü«á©Ý���Ü�<æà��1Ê«Û�á©Û¢Ü á Û � � :@9IC�å�*YÝvó	ÿÐ��þNû	á5��àaÝvß���<æà��YÛ¢þ�ß�à�<©Û¢ß�Û>�YÛ¢Ütß�<æà���ß�ù�<:û�ßvÛ�û�ök*ÝvÛ�â���ö©þ â ;äãYò�; É Û¢ß�ßvÛ�àæÜ«á�àæ÷YÛ¢þvÛ¢þ=Û¢Ü¤ó	ù«Ý�ù�<æàæß�Ü©àæÜ��qûLü�á5��Ü�û�ÿ}àæ÷2÷YÛ¢Ük*'Ývó	ÿ á©Û¢ßÞÛ¢þ¡àæÜtßvÛ¢þvÛ�ÝNÝNû�Ütßû�ßnö©Ü«á©Û¢þvÝ�ú��YÛ1;ö�Ü�üéó	þ�÷�<:û�þ�àæÜ��YÝ�ÿ~ó2á©Û><Yüzó	þ¼á©Û¢ß�ßvÛ�÷2ö©Ü©Ü«Û©��ãpþvÛ]*Lû�ß¼á5�2Ü�û�ÿ}àæ÷2÷YÛ¢Ü��YÛ�á�á©Û�<:û"�YÛ�ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ�Û¢þá©ó	ÿ}àæÜ«Û¢þvÛ¢ß�ûLü�*�û�ßJÛ¢Ü©÷YÛ><æßvÛnù�û�þ�ß�àæ÷�<aÛ¢þ�*tÝNó	ÿ Û¢þ�Ü�û��çóÞß�à�<�Û¢ß|Êtö�<M*�Ê«ó	ù©ùÓÛ¢þJÿ~Û><�<aÛ¢ÿËßvó¡üQû"�Yó	þNû���<aÛù�<:û	á©ÝvÛ¢þgó���Û¢þ4üzû�Ü��YÛ¢ßpà�á©Û¢ß�ßvÛ � ÿ}àæÜ©àæÿ�ö©ÿå�=Û¢ß8�2àaÝ�ß4Ý�ß0��÷2÷YÛ�ß�àaáE;�&�Û�áÄû�ßgû�ÜtßNû��YÛVû�ßJÛ¢ÜÄÝ?ú	á«û�Ü
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[�\1^ � / � ß�àaá1CG <AC�h1�Ê7«8�ÿ+Fv= U(Z\�t]�eLKNILKNdtW�U\dYe�O_O{]�dtWtObc	dYZ\U(eLÐYK?WYKNd�I�KSW�Z\]¢ILK¡P_K?T��2KNM+]�P{�YM{KNMnP{U(Z�[L`�M_P_KVP_UXW�K?M�^a`LMf�h}i j?kYl2m��A��xÖ]�[�ObK?dÄO_��X�dtW�K?M�`�I�K?MJf�h}O{ª�Z\K?W�KSOp]�P�dtª�Mn]�Z(Z\KVÐ��tZ(Z\KNM�U'TVUXWYW�KNZ¼Ðt]�MC½tc�PbP{K}��Ñ©I	U\ZP{U(Z\�t]�eLKNILKNdtW�U\dYe�O_O{]�dtWtObc	dYZ\U(eLÐYK?WYKNd�I>X�M{KnUÓ�Y�YdtWYKNd�]�^Ó��e��YM{KNd��vx = O¿`�£zObU(P_KN£é]��Y�YM{`¢|	U\T¡]�P{U(`LdYKNM¿I	U\O_K?OTVK?W�ObP_U\�YZ\K?W�K�Z\U(dtU(K?M?xt¨JKvP4O_K?O�]�P�P{O�`�£éO_U(P_Kv£z]��t�YM_`¢|�U\T¡]�P_U\`�dtKNd¡U\[�[LKgKNM�P_U\ZXOQP{M�X�[	[�K?Z(U\e�P_U\ZÖ]�P��2K?O_[	M_U\I�KO_c�OQP{KNTVKvP+O�W�c	dt]�TVU\[2x�¨4K?M�KNM�TVU\WYZ(KNP�`�I�KNMg�S�L���VO{]�TV�YZ\K?O?x
��ãpþvÛ}÷Yó	þ�þvÛ><aÛ¢þvÛ�á©Û1; É Û¢þ+üzó	þ¡÷�û�Ü§á©Û¢ß=û�ÜtßNû��YÛ�Ý�*�û�ß¡üzó	þvá©Û><æàæÜ��YÝ+üéö©Ü©÷�ß�àaó	Ü«Û¢Ü§üéó	þ¡Ü�û��çó�Û¢Ü«Û¢þ���àaÛ¢Üÿ�ú���ãpþvÛ�üzó	þvá©Û><æàæÜ��YÝ+üèö©Ü©÷2ß�àaó	Ü«Û¢ÜÊüzó	þná©Û¢ßnÿ}àæÜ«á©Ý�ßvÛ=ûLü â <æà��YÛSüzó	þvá©Û><æßvÛÞßNû�<� k � ù k CBE�� � WU�°ù k C;w á¨â ;äã�#2åÉ ó����çÛ><æßÞàæÜtßvÛ>��þNû�<aÛ¢ß=à©<æà���Ü©àæÜ�� â ;äã�
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� ê2ë ��� �Z�GS ólO·î©ô=ôNî©í}ó�ð îWò�Ø8VkîWïTñ�S î©í-ö(î©ô=ôNîFØ�öL�bï?ï?î©ô¤Ø�îWï
ØT" ! ×Qÿ~ó2á©Û><�<aÛ¢Ü"Û¢þ�Û¢Ü�ÿ~Û>�YÛ¢ß�àaá©Û�û�<æàaÝNÛ¢þvÛ¢ß�ÿ~ó2á©Û><�ûLüJÛ¢Üå��ãgÝ�÷YÛ]>Öÿ~ó�<aÛ¢÷+��<aÛ¢þ�Ü«Û=þvÛ¢ù©þNãgÝvÛ¢ÜtßvÛ�×þvÛ�Ýu�YÛ�á�ù�û�þ�ß�àæ÷�<aÛ¢þ�*'á©Û¢þ�÷2ö©Ü�àæÜtßvÛ¢þNû��YÛ¢þvÛ¢þD�2à:û$Û¢ß � Ê�û�þvá�×B��ó	þvÛ���×Qùçó	ßvÛ¢Ütß�à:û�<aÛ]*�Ývó	ÿ üéó	þ�Ê©àæÜ«á�þvÛ¢þû�ß¡ßvó$ù�û�þ�ß�àæ÷�<aÛ¢þÞó$�YÛ¢þ�<:û�ù©ùçÛ¢þ$; í û�þ�ß�àæ÷�<aÛ¢þ�Ü«Û�ÝD�çÛ>��ãC�YÛ><aÝvÛ�Ý+üéþ�à�Ê«Û�á�Û¢þ �çÛ>��þNãpÜ«ÝvÛ¢ßVß�à�<�Û¢ß¡á�àaÝ�÷2þvÛ¢ß��àæß�ßvÛ¢þpó��Þà��Yó	þvÛ�Ý�àæÿ}ù�<aÛ¢ÿ~Û¢Ü�ßvÛ¢þ�àæÜ���üzú�þ4Û¢Ü«Û¢þ���à�<:û�Ü«á©Ýv÷	û��çÛ¢ßJá©Û�Ý�ö«á©Û¢Ü$Û¢ß�ÿ~Û>�YÛ¢ß8<æàaá�ß4þvÛ�û�<æàaÝ�ß�àaÝ�÷ö«á©ÝvÛ�Û¢Ü«á©Û á ÷	û�ù©àæßvÛ><vQ#å�; É Û¢ß�Û¢þ�á©Û¢þ+üzó	þ�àæÜ«á5<���ÝvÛ¢Ü«á©Û]*Jû�ß�ÿ~ó�á©Û><�<aÛ¢Ü àæ÷�÷YÛå÷�û�Ü <aÛ>�YÛ¢þvÛåÜ«ó��1<aÛ÷��	û�Ü�ß�àæßNû�ß�à��YÛ�ó	ù�<���Ý�Ü©àæÜ��YÛ¢þ�*2Ývó	ÿ ÷�û�Ü�ÝNû�ÿ}ÿ~Û¢Ü�Ê«ó�<aá©Û�Ýpÿ~Û�á�Û¢÷�Ý�ùçÛ¢þ�àæÿ~Û¢ÜtßvÛ><�<aÛ�þvÛ�Ý�ö�<æßNû�ßvÛ¢þ$;�ôgà�<�YÛ¢Ü��tãC<aá�÷�û�Ü¯ÿ�û�ÜpÊ�ú��ÓÛ]*çû�ß�ÿ~ó2á©Û><�<aÛ¢Ü�÷+��û�<æàæßNû�ß�à���ß�ö«á5�2àaÝvÛ¢þ�Ü«ó��1<aÛ�ûLü4á©Û�Û>�YÛ¢Ü«Ý�÷	û��çÛ¢þ�*Óá©Û¢þ÷�û�þNû�÷�ßvÛ¢þ�àaÝNÛ¢þvÛ¢þ�Û¢Ü#�2àaÝ�÷2ú�ÝÅ�	ãgÝv÷YÛ1;É Û�ßvó$ÿ~Û�Ý�ßu�YÛ¢Ü«Û¢þvÛ><�<aÛ}ó��$÷�û�þNû�÷2ßvÛ¢þ�àaÝ�ß�àaÝ�÷YÛ�ß�þNãp÷l�YÛ�áæ�2àaÝ�÷2ú�ÝvÛ·�	ãgÝv÷YÛ¢þVÛ¢þVÜ«ó	Ü5× É Û>���YÛ~þvÛ><:û�×«û�ß�àaó	Ü"ó��$Ü«ó	Ü5×)m�þ�þ�Ê«Û¢Ü©àæö«ÝÞó	ù�ü¨ú	þvÝvÛ>< á ÝvÛ�÷	û�ù©àæßvÛ><Ïã2å�;8ø2ó	ÿ ü¨ú	þvÝ�ßvÛ=Ýv÷�þ�àaá�ßVù�úk�YÛ{�+Û¢Ü�ÿ~ó2á�Û¢ÜßvÛ�Ý�ß�ûLügÿ~ó2á©Û><�<aÛ¢Ü«Ý�)B�1<:û	Ý2×bÛ>�YÛ¢Ü«Ý�÷�û��ÓÛ¢þ+*��2à�<�<aÛ}á©Û¢ßÞá©Û¢þ+üéó	þD��ãpþvÛ�Ü�û�ß�ö©þ�<æà���ß=û�ßÞÝvÛ�ù�ú�á�àaÝvÝNÛ�ßvóÛ>�YÛ¢Ü«Ý�÷�û��çÛ¢þ$;
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¢bF��¤£�¥p0�09¦2�����§K¨IZ���G?@©J��0�:'�:K20:,C;¦¨ª��2/1��/L¦2��� þvÛ�Ý�ö�<æßNû�ßNûLüéÝvÜ©àæß�ßvÛ¢ß�Û¢þ ��àaÝvßnm�þ�þ�Ê«Û¢Ü©àæö«Ý2×Qù�<aó	ßÞüéó	þÞá©Û�ö©Ü«á©Û¢þvÝ�ú���ßvÛ�á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þD<:û"�YÛ¢ß¡ù�úy��û���×��þ�ö©Ü«á$ûLü'á�à	�çö«Ý�àaó	Ü«Ý�÷Yó	Ü«ÝvßNû�ÜtßvÛ¢Ü á â���ö©þ â ;�ò5å�Ý?û�ÿ�ß�þvÛ><:ûL«û�ß�àaó	Ü«Ý�ß�àaá©Û¢þpù�úÞÛ¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý2×üéö©Ü©÷�ß�àaó	Ü«Û¢Ü á â���ö©þ â ;�ú%QÊó�� â ;�ú�
2å�; É àaÝvÝNÛ���àaÝ�ßvÛ~û�<�<aÛ]*�û�ß�Ý���Ý�ßvÛ¢ÿ~Û¢ß ��<æà��YÛ¢þ¡üéþNû���à�<æßD�YÛ�á ÊKú���Ûá©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ�ó��¯á©Û�Ý�ö«á©Û¢Ük*¿û�ß�Ý���Ý�ßvÛ¢ÿ~Û¢ß�Û¢þÞþvó��©ö«Ý�ß�ó$�YÛ¢þ�üéó	þvÝ�÷YÛ><�<æà��YÛ�á©ÛSâ«Ü©àæß�àaó	Ü«Û¢þ�ûLü�þvÛ><:ûL«û�×ß�àaó	Ü«Ý�ß�àaá©Û¢þ$;É ÛlÖ�Û�Ý�ßvÛqÛ¢÷�Ý�ùçÛ¢þ�àæÿ~Û¢ÜtßvÛ><�<aÛ�üéþNû���à�<æàæßvÛ¢ßvÝ2×Q÷2ö©þ��YÛ¢þ á üèE;4á©Û¢Ü�Ývó	ÿ Û¢þk�2àaÝ�ß�ù�ú¤â���ö©þçã5;�
'*JÝvàaá©Ûâ å�Û¢þ$á«û�ßNû¤üéþNû"àaÝvó���û�þvÛ¯üéó	þvÝ�ú���;  �Yó	þvÛ�Ý�Ý�àæÿ=ö�<aÛ¢þ�àæÜ��YÛ¢þÄüQû	Ý�ß�Ê«ó�<aá©Û�Ý�á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢Ük*CÊ��2à�<æ÷YÛ¢ß$àá©Û¢Ü.Û¢÷2Ý�ùçÛ¢þ�àæÿ~Û¢ÜtßvÛ><�<aÛÄÝ�àæß�ö�û�ß�àaó	ÜÒ�2à�<4Ý���û�þvÛ}ß�à�<�àaÝNó	÷Yó	þvÛ}üzó	þ�Ê«ó�<aáE;¨"�û�Ü"üéó	þvÛ�Ývß�à�<�<aÛ¢þ=Ý�à��qû�ß=Û¢Üÿ~Û�á5�2àæþ�÷YÛ¢Ü«á©Û}ú�þvÝNû���ß�à�<¿á©Û¢Ü�á�þNû�ÿ�û�ß�àaÝ�÷YÛ�Ý�ß�à���Ü©àæÜ��$àêþvÛ><:ûL«û�ß�àaó	Ütß�àaá©Û¢þ�*'Û¢þ�û�ß�ÿ~ó�<aÛ¢÷+��<aÛ¢þ�Ü«Û=à��ãgÝ�÷YÛ¢Ü"Û¢þ�ù�û�÷2÷YÛ¢ß¡ÝNú�ßNãpß�*çû�ßVá©Û�ÿ�ú � Ý?û�ÿ�û�þ��ÓÛ{��á©Û��Äó	ÿ Û¢Ü�ó	ÿ~Ý�ß�þ�ö©÷2ß�ö©þvÛ¢þ�àæÜ���;  Ü�ß�ö©àæß�à���ß÷2ö©Ü©Ü«Ûpÿ�û�Ü~á©Û¢þ+üéó	þ�ßNãpÜ©÷YÛÅ�Yó2á�ß�Ývà��S*	û�ß�á©Û¢Ü©Ü«Û�Û��'Û¢÷�ß���<æà��YÛ¢þ�Ý�ß�ú	þ�þvÛpÿ~Û�á}Û¢Ü�ÊKú��+Û¢þvÛgá©Û¢Ü«Ý�àæßvÛ¢ßá ò ÿ}àæÜ«á�þvÛ��Yó�<æö©ÿ~Û¢ÜÞå�; ÷Z~�ö�û�Ü���Û¢ß}û�<{;l*³ã5û5û5ã¤ügö©Ü«á©Û¢þvÝ�ú��YÛ�Ý}ÝNû�ÿ}ÿ~Û¢Ü�Ê�ãpÜ��YÛ¢Üñÿ~Û><�<aÛ¢ÿ àaÝvó���û�þvÛ$ó��qàaÝvó	÷Yó	þvÛ�üéþNû���à	×<æàæßvÛ¢ßvÝ�÷2ö©þ��YÛ¢þ�üzó	þ=üzó	þvÝ�÷YÛ><�<æà��YÛ�ùçó�<���ÿ~Û¢þvÛ¢þ$; � ó	þ+üzû�ß�ßvÛ¢þ�Ü«ÛåàæÜ�ßvÛ¢þ�ùÓó�<aÛ¢þvÛ¢þÄÝ�à���üèþvÛ¢ÿÇß�à�<�Û¢Ü 
�á�à	×ÿ~Û¢Ü«Ý�àaó	Ü«Û>< á ô�* í * &då�ó$�YÛ¢þ2ÖÖû	á©Û-�YÛ�áÄû�ß � ÷2þ��2á©Ývù�<aó	ß�ßvÛ��¡á«û�ßNûVüzó	þ�üzó	þvÝ�÷YÛ><�<æà��YÛnßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þ2×�ó��ß�þ��2÷�×züzó	þvÝ�ú���; % á2üèþNû�á©Û¢ß�ßvÛ�â«Ü«á©Û�ÝÞßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þNûLü�Ê�ãpÜ���à���ß�üzó	þ�<�ú���üzó	þVÛ¢ßVüQû	Ý�ß�Ê«ó�<aá�ßÞÝ�ùçÛ"�¢àXâ«÷�Yó�<æö©ÿ~Û¢Üi; í ú"â���ö©þåò�;�ú¯ÝvÛ�ÝÄàaÝvó	÷Yó	þvÛåüéþNû���à�<æàæßvÛ¢ßvÝ$÷�ö©þ��YÛ¢þ�üéó	þ�üéó	þvÝv÷YÛ><�<æà��YÛÊùçó�<���ÿ~Û¢þvÛ¢þ$; É Û¢Üù�û�þNû�ÿ~Û¢ßvÛ¢þ}á©Û¢þ��2àaÝ�ßÞù�ú¯á©Û}üzó	þvÝ�÷YÛ><�<æà��YÛ~÷2ö©þ��YÛ¢þ�* [�\1^ � /  �]« :Ph[C�*¿Û¢þ=Û¢Ü Ý=<:û��YÝ�á�àæÿ~Û¢Ü«Ý�àaó	Ü�<�ú�ÝþvÛ><:ûL«û�ß�àaó	Ü«Ý�ß�àaá á ÝNó	ÿ¦üéó	þ+üQû�ß�ßvÛ¢þ�Ü«Û¡÷�û�<aá©Û¢þ � Ý�Ê©àXüéß2×züzû��¢ßvó	þ��5ågá©ÛSâ«Ü«Û¢þvÛ¢ß�ù�ú=ükú�<��YÛ¢Ü«á©ÛÞÿ�ú	á©Û

 �]« :Ph[CJE _ ô �]« :Ph[Cô �]« / :PhZC / a á ò�;�úDåÊ+�Yó	þ « / Û¢þ�Û¢Üy��à�<æ÷�ú�þ�<æà��~þvÛSüzÛ¢þvÛ¢Ü���Û¡ßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þ$;É Û¢ßÞÝvÛ�Ý�*çû�ßÞá©Û¢ß¡Ý�ùçÛ"�¢àXâ«÷�÷YÛ��Yó�<æö©ÿ~Û¢Ü á ò á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢ÜÞå�üzó	þ¡Û¢Ü©÷YÛ><æßvÛ~ûLüJÿ�û�ßvÛ¢þ�à:û�<aÛ¢þ�Ü«Û}àæÜ��YÛ¢ÜàæÜ«á�Ö���á©Û><aÝvÛåÊ�û�þÄù�ú¤üèþNû���à�<æàæßvÛ¢ßvÛ¢Ük*pÿ~Û¢Ü«ÝÄüéþNû���à�<æàæßvÛ¢ßvÛ¢Ü üzó	þÄá©Ûæú$�2þ�à��YÛ�Ý�ß�à��YÛ¢þÄÿ~Û�á¬Û¢ÜPú��YÛ¢ßá©Û¢Ü«Ý�àæßvÛ¢ß$; � ó	þ+üQû�ß�ßvÛ¢þ�Ü«ÛÊâ«Ü«á©Û¢þ�*gû�ß~üéþNû���à�<æàæßvÛ¢ßvÝ�àæÜ«á©ÛS©Û¢ßk�YÛ¢Ü«Û¢þvÛ><æß�Û¢þ~ÿ}àæÜ«á�þvÛqö©Ü«á©Û¢þÄàaÝNó	÷Yó	þvÛüéþvÛ¢ÿ�üéó	þ�àaÝvó���û�þvÛVüzó	þ�Ê«ó�<aá�ÿ~Û�áÊÝNû�ÿ}ÿ~Û¡þvÛSüzÛ¢þvÛ¢Ü���Û¢ß�à�<aÝ�ßNû�Ü«á+* �]« �4:Ph��4:�¬��CØT" ! ×Qÿ~ó2á©Û><�<aÛ¢Üi�ÏÝ¡üéþNû���à�<æàæßvÛ¢ß��YÛ�á ÊKú���Û~á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ�ÿ�úåá©Û¢þ+üéó	þ=Ý�à��YÛ�Ý á à4á©Û¢ß�ÿ}àæÜ«á©Ý�ßvÛDå�àæ÷2÷YÛû�ß���ãpþvÛVà'ÿ~ó2á©Ý�ß�þ�àaáåÿ~Û�áÊÛ¢ÿ}ù©àæþ�àaÛ¢Üqù�ú�á©Û¢ß�ßvÛ¡ù©ö©Ü©÷�ß$;
¢bF��¤£¤����#®��30��GA�:°¯k:'���HF1�
&�à�ÝvÛ¢þ¡Û¢Ü¤àæ÷2÷YÛ�×bÛ¢÷2Ý�ùçó	Ü«Û¢Ütß�àaÛ><4þvÛ><:ûL©û�ß�àaó	Ü¤à�Û¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý�üèö©Ü©÷2ß�àaó	Ü«Û¢þ�Ü«ÛÄó��åà�ß�à�<���û��YÛ�×�YÛ¢Ü«á�àæÜ��YÝvÝ?û�Ü«á©Ý���Ü�<æà��1Ê«Û�á©Û¢Ü �YÛ�áæÊKú��+Û}á©Û¢Ü«ÝvàæßvÛ¢ßvÛ¢þ�ó��Õ<:û"�YÛ}ßvÛ¢ÿ}ùçÛ¢þNû�ß�ö©þvÛ¢þ$; É àaÝvÝvÛ�Ý�ß�ú	þ�þvÛ><aÝNÛ¢þÛ¢þ�àæ÷2÷YÛu<aÛ¢ß�ßvÛ�û�ßgâ«Ü«á©ÛÞÛ¢÷�Ý�ùçÛ¢þ�àæÿ~Û¢ÜtßvÛ><æß�*�ó��@�2àEÊ�û�þná©Û¢þ+üzó	þ�àæ÷�÷YÛV÷2ö©þ��YÛ¢þnß�à�<êÝNû�ÿ}ÿ~Û¢Ü�<æà���Ü©àæÜ���;ø�ß�þvÛ¢ß=�NÊ©àæÜ���×Qù�û�þNû�ÿ~Û¢ßvÛ¢þvÛ¢Ü üéö©Ü«á©Û¢ßu�YÛ�á�â«ßÞûLüpÛ¢Ü"Ý�ß�þvÛ¢ß=�=Ê«Û�á§ÛS2ùçó	Ü«Û¢Ütß�à:û�<�ß�à�<�Û¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�×ß�àaó	Ü«Ý+üéö©Ü©÷2ß�àaó	Ü«Û¢Üqó��}ß�à�<���û��YÛ>�YÛ¢Ü«á�àæÜ��YÝNû�Ü«á©Ý��2Ü�<æà��1Ê«Û�á©Û¢Ü�üéó	þná©ÛDÊKú��+Û¡á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢þ$; ù©þ�àæÜ��¢àæù©ùçÛ¢ß�÷2ö©Ü©Ü«Û�á©Û¢Ü¯üéþvÛ¢÷+�YÛ¢Ü«Ý?ûLü Ê�ãpÜ���à��YÛ·�	û�þ�ÿ~Û¢÷�û�ù�û��¢àæßvÛ¢ßu�ÓÛ¢þvÛ>��Ü«Û�Ý-�YÛ�á�û�ß²±¼û�ù�<:û���Û�×ß�þNû�Ü�üzó	þ�ÿ~Û¢þvÛgÝ��2ÝvßvÛ¢ÿ~Û¢Ü«Û¢þ���àæ÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý+üèö©Ü©÷2ß�àaó	Ü«Û¢Üç÷Z3�àaÛ><aÝvÛ¢Ü�Ã É �2þvÛ]*�ú Å�Å â üB; É àaÝvÝvÛ©�2à�<�<aÛ4Ý?ú
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¼ ê�� � ñPO�O·î©ôP½�ó�V�ï?õbö(î©í
 á©Û¢ßgÜ�ãgÝ�ßvÛVÝvÛ�Ýpù�ú�ÿ~Û><�<aÛ¢þvÛ>��Ü©àæÜ��YÛ¢þ�Ü«ÛVüéþNû�<æà���Ü©àæÜ��²Q�;äã5û=ß�à�<T<æà���Ü©àæÜ��²Q�;äã5ú�àêûLüzÝ�Ü©àæß Q�;�#5;�ú�Ývàaá©Ûã�#'*�ó��çè 0 4 ê4àÓÝ?û�ÿ}ÿ~ÛÞûLüéÝ�Ü©àæßJâ«Ü«á©Û�Ý$;Dâ-�YÛ¢þvó	þvá�Ü«Û¢ßnÛ¢þÅ�tû�Ü��YÛ¢Üåàçö«á5<aÛ�á�Ü©àæÜ��YÛ¢ÜÊÝvó	ÿ ükú�<��YÛ¢Ü«á©Û]>&�Û�á"û�ßA<�ú�ÝvÛ=Û¢ß¡�G¾T×bá©ó����ÓÛ><æß¡àæÜ�ßvÛ>��þNû�<�Û¢þ�á©Û¢ß�ÿ�ö�<æà���ß�û�ß�â«Ü«á©Û�ÿ}àaá©á©Û><�Ê«ó	ù©þNû�ßvÛ¢Ük*%è 0 ê�;�"�Û�áÛ¢Ü�ó	ÿ~Ý�÷2þ�à���Ü©àæÜ�����àaÝNÛ¢þpá©Û¢ßgÝ�à���àæÿ}àaá5<aÛ¢þ�ß�à���ß�û�ßpÿ}àaá©á©Û><�Ê«ó	ù©þNû�ßvÛ¢Üå÷�û�Ü�â«Ü«á©Û�ÝgÝvó	ÿ¦Û¢Ü$Ývö©ÿ ûLüÿ}àaá©á©Û><�Ê«ó	ù©þNû�ßvÛ¢þ�üzó	þ�Û¢Ü©÷YÛ><æßvÛÞù�û�þ�ß�àæ÷�<aÛ¢þ�*tè 0 4¨ê�*Öó	ÿ}÷�þ�àæÜ��kÊtö�<�<aÛ¢þ$;?~�Û¢þ�ÿ~Û�á#��<æà��YÛ¢þ�á©Û¢ßnÿ~Û>�YÛ¢ß<aÛ¢ß�ßvÛ¢þvÛ1;�ø�àaá©Ý�ßgâ«Ü«á©Û�è 0 4 êC�YÛ�á¯û�ßb<�ú�ÝNÛÞÛ¢ßná©ó����ÓÛ><æß�àæÜtßvÛ>��þNû�<{; ÜtßvÛ>��þNû�<aÛ¢ßnß�à�<êû�ßpâ«Ü«á©Û¦è 0 ê�*©Û¢þ�Û¢ßn�G¾T×bá©ó����ÓÛ><æß�àæÜ�ßvÛ>��þNû�<¼ó$�YÛ¢þ�ù�û�þ�ß�àæ÷YÛ><êÛ¢Ü«Û¢þ���àaÛ¢þgüéþNû��-q ß�à�<q!*©ÝNÛÞûLüéÝ�Ü©àæßUQ�;�#5;�ú¡Ý�àaá©Ûìã�#°¿è 0 ê#E , á P�À â 0 ÀÁ

N � �
� N À / � N À � 1�ù N À / 1+ù N À � 6 á m�;�úDåÊ+�Yó	þ

0 E ÀK 4 � � 0 4 : á m�;äã2åÛ¢þ�Û¢ÜÊÝvö©ÿ�ó$�YÛ¢þ
0 N � ù N À / :=ù N À � CBEÃÂ % Ì ë á ø§Ä Ð Ý Ì ø4Ä Ð Þ â üzó	þ�ù N À � Í ù N À /W üzó	þ�ù N À � ± ù N À / : á m�;�
2åó����p�ÏÛ¢þ�Ü«ÛÞÛ¢þ�Ü«ó	þ�ÿ~Û¢þvÛ�á©ÛÞüéó	þvá©Û><æàæÜ��YÛ¢þ���à��YÛ¢ß/�YÛ�á¤¿
� N À / � ù N À / CBEdÅ ë�ÆPÇ�È�É Ä Ð Þ� Ì Æ Ç9È üzó	þ � ± ù N À / ±8W� Û><�<aÛ¢þvÝ$; á m�; Q#åó�� � N À ��� ù N À � CJEÃÂ W üzó	þ � ± ù N À � ±8W� Û><�<aÛ¢þvÝ$; á m�;�#2å

0 Û¢þVÛ¢Ü�Ývö©ÿ ó��YÛ¢þúRnó��$àæÜtßvÛ>��þNû�<aÛ¢þ�Ü«Û�÷�û�Ü�þ���÷2÷YÛ�Ý�àæÜ«á¯à�Ý�ö©ÿ}ÿ~Û¢Üi;�è 0 ên÷	û�ÜpÊ«Û¢þ��YÛ�á�Ý�÷2þ�à��YÛÝvó	ÿ è 0 ê#E ÀK 4 � � , á P�À â 0 4 ÀÁN � � � N À / � N À � 1�ù N À / 1+ù N À � E ÀK 4 � �ËÊ 4 6 á m�; â å)�
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 á©Û¢ßXRN� ßvÛ¡àæÜ�ßvÛ>��þNû�<M* Ê 4 *�÷�û�Ü 0 4 þ���÷2÷YÛ�Ý�ö«á©Û¢Ü�üzó	þnàæÜtßvÛ>��þNû�<aÛ¢þ�Ü«Û]*Óá©ó��~àæ÷2÷YÛVüzó	þná©Û¡ßvó�àæÜtßvÛ>��þNû�×ß�àaó	Ü«Û¢þ�Ê+�Yó	þUR�E�T8¿

Ê 4 E , á P�À Ì P â ÀÁN L� 4 � N À / � N À � 1�ù N À / 1�ù N À � ° ,ø, 0 4 � 4 À / � 4 À � 1�ù 4 À / 1�ù 4 À � 6 á m�;�ò5åÉ û�üzó	þvá©Û><æàæÜ��YÛ¢þ�Ü«Û�� N À / ó���� N À � Û¢þ�Ü«ó	þ�ÿ~Û¢þvÛ�á©Û���à��YÛ¢þpá©Ûgü¨ú	þvÝ�ßvÛgàæÜtßvÛ>��þNû�<aÛ¢þuú]*Yó���á©Û¢þ��tãC<aá©Û¢þû�ß
Ê 4 E ,�, 0 4 � 4 À / � 4 À � 1+ù 4 À / 1�ù 4 À � 6 á m�;*)2åÉ ûqÝvÛ�Ý�Ü�örû�ß Ê 4 Ü«Û¢ßvó	ù�Û¢þ�á©Û¢ß=àæÜ�ßvÛ>��þNû�<gá©Û¢þ�ÿ�û�Ü ��à�<�<aÛ$Ý�÷2ö�<�<aÛ9<�ú�ÝvÛ�üzó	þ�û�ß=â«Ü«á©Û�ÿ}àaá©á©Û><Ê«ó	ù©þNû�ßvÛ¢Ü§üéó	þÞÛ¢Ü¤Û¢Ü©÷YÛ><æßÞù�û�þ�ß�àæ÷YÛ><Jß�à�<�Û¢ßDÊtö�<M* Ê 4oE è 0 4²ê�; � þNûÕ<æà���Ü©àæÜ�� m·; â ÷�û�Ü¤á©Û¢ß�á©Û¢þ+üzó	þÝvÛ�Ý�û�ßná©Û¢þnÿ�ú��tãC<aá©Û�û�ß á Ý���û�þvÛ¢þnß�à�<E<æà���Ü©àæÜ��pQ�;äã5ú¡Ý�àaá©ÛìãYò5åè 0 êJE ÀK 4 � � è 0 4 ê3�ö�Ý�÷�û�<³è 0 4 êW��<aó	ß�â«Ü«á©Û�Ý$; É û 0 4 Ê�û�þpÛ¢Ü9��ãpþvá�à�Ü�ú�þ|ù 4 À / Í ù 4 À � ó���Û¢Ü�û�Ü«á©Û¢Ü�Ü�ú�þ8ù 4 À / ± ù 4 À �ÿ�ú}á©Û¢ß�àæÜ«á©Û¢þvÝ�ßvÛ¡àæÜtßvÛ>��þNû�<¿á©Û><aÛ�Ýnó	ùÊà'ßvó�;?è 0 4 êJ÷�û�Ü¯á«û�Ý�÷2þ�à��YÛ�ÝnÝvó	ÿè 0 4 êJE , �/ � % Ì ë ø �lÐ ÞWX� % Ì ëÍÌ ,

ø �jÐ Þ/ 1�ù 4 À � ð , �ø �lÐ Þ % Ì ë á ø �jÐ Ý Ì ø �jÐ Þ â 1�ù 4 À ��Î 1�ù 4 À / á m�; Å å�YÛ�áåàæÜ«á©Ý?ãpß�ßvÛ><aÝvÛ�ûLü¿üéó	þvá©Û><æàæÜ��YÛ¢þ�� 4 À / ó���� 4 À � ÝNû�ÿ=ß�è 0 4 ê�;  á©Û¢ß, % iPÏ E! Ì � % i�Ï á m�;�úAû2å�tãC<aá©Û¢þVû�ß , �ø �lÐ Þ % Ì ë á ø �jÐ Ý Ì ø �jÐ Þ â 1�ù 4 À � E¬� Ì ��Ð WU� % Ì ë á � Ì ø �lÐ Þ â4Ñ á m�;�ú1úDåó���á©Û¢þ�ÿ~Û�áqû�ßè 0 4 êBE �WU� % Ì ë , �/ % Ì ë ø �jÐ ÞlÒ ù 4 À / ð.� Ì � Ð WX� % Ì ë á � Ì ø �lÐ Þ â Ñ�Ó 1�ù 4 À / á m�;�úAã2å&�Û�áy�©þ�ö��$ûLü�Ê	�vãC<æùÓÛ¢àæÜ�ßvÛ>��þNû�<aÛ¢ß,ÕÔ % iPÏ 1 Ô E! Ì � % iPÏ � Ô �  Ì � C á m�;�ú�
2å÷�û�ÜÊá©Û¢ßnÜtöÊâ«Ü«á©Û�Ý�û�ß è 0 4 ê#E���� Ì � � �% ë ��Wç6 á m�;�ú%Q#å
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 á©Û¢ß�ßvÛ�û�ù©ùçÛ¢Ü«á�àXÕ�2àaÝvÛ�Ýnû�ß�á©Û¢þbÊ+�Yó	þ�Û¢ÜÊÝ�ß�þvÛ¢ß=�NÊ«ÛS2ùçó	Ü«Û¢Ütß�à:û�<5¿

� E  #"%$'& _ � _ 99 / a ï a á m�;�ú�#2åÊ�û�þ�Ývß�ú	þvÝ�ß�Ü«Û>�tû�ß�à��ÕÊ�ãC<aá�Ü©àæÜ���à'ù�<aó	ßnÿ~Û�á []\1^ � / ú1;«û�÷2ÝNÛ¡Û¢þ��YÛ�á�9�� 465 E 9 / ;� ú	þvÝvß�Ý�÷2àXüèßvÛ�ÝÅ��û�þ�à:û��ÓÛ><M* 9 x E [�\1^ � / 9�: á m�;�ú â åÝNú�<aÛ�á©Û�Ý�û�ß
� E! Ý"%$�& _ � _ W � -�Ý9 / a ï a 6 á m�;�ú�ò5åÉ Û¢Üåü¨ú	þvÝ�ßvÛÞû�Ö�Û�á�ßvÛ¡÷�û�Ü�â«Ü«á©Û�Ýnß�à�<1 �1�9 x Eu�gõ []g � W � C � _ W � - Ý9 /Pa ï á m�;�ú$)2åó���á©Û¢Ü�û�Ü«á©Û¢Üqû�Ö�Û�á�ßvÛ¡ß�à�<1 P �1�9 x P E õ P []g � W � C P � _ W � -�Ý9 / a ï _/_ W � -�Ý9 / a ï ��W a 6 á m�;�ú Å åÉ Û¢ß~ÝvÛ�Ý}û�ß}á©Û¢þ@�YÛ�áV9 / E W � -�Ý Æ 9²E 9 / �tãC<aá©Û¢þ�û�ß Ð � / Î Ý- Þ Ñ ï � W3E � ó��¤á©Û¢þ�ÿ~Û�árû�ß� ã ,� - Ý ã E � ;�~�Û¢þ�ÿ~Û�áÊÛ¢þ�á©Û¢ß��2àaÝ�ßnû�ßX9�� 465 E 9 / ;ø�ß�ú	þ�þvÛ><aÝvÛ¢Ü�ûLü�Ê�ãC<aá�Ü©àæÜ��YÛ¢Üå�YÛ�á�9BE!9 / â«Ü«á©Û�Ý/�YÛ�á�àæÜ«á©ÝNãpß�ßvÛ><aÝvÛ¡ài<æà���Ü©àæÜ��pm·;�ú$)1 �1�9 xßÞÞÞÞ -
�Ó- Þ Eu�U Yõ []g � W � C% Ôu� ��6 ®��� tõ á m�;äã5û2å
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É Û¢ß~Û¢þ@�2à���ß�à���ßÄû�ß}ö©Ü«á©Û¢þvÝ�ú��YÛ¢þ�ó	ÿ Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ¢þ�Ü«ÛåànÝ�àæÿ�ö�<aÛ¢þ�àæÜ��YÛ¢þ�Ü«ÛqÛ¢þ~Ý�ßvó	þvÛ¢þ}Ü«ó	÷ó�� û�ßÄá©Û¢þ~àæ÷�÷YÛ¯Û¢þ�ÝNú�÷�û�<aá�ßvÛ � � àæÜ©àæßvÛ�×bÝ�à�ç�Û��"Û��'Û¢÷�ßvÛ¢þ$;{"qÛ�árá©Û¢ß�ßvÛÊÿ~Û¢Ü«Û�ÝÄû�ß�á©Ûåÿ�ú�<aÛ><æà��YÛÝ�ß�ú	þ�þvÛ><aÝNÛ¢þ�á©Û¢þ�Û¢þgüéö©Ü«á©Û¢ß�Û¢þnÝvó	ÿ üzó	þnÛ¢ß � ö«Û¢Ü«á©Û><æà���ß��~Ývßvó	þ�ßnÝ��2ÝvßvÛ¢ÿ#;� ó	þÞá©Û¢Ü«ÝvàæßvÛ¢ßvÛ¢Ü��2�pExW�°VW � Ì ��Û¢þu�Yó	þvÛ�Ý¡Ý�àæÿ=ö�<aÛ¢þ�àæÜ��YÛ¢þÞ÷2ú	þ�ßVÿ~Û�á�Û¢Ü�Ý=�2Ý�ßvÛ¢ÿ~Ývß�ú	þ�þvÛ><aÝvÛ�ù�ú� � °�� � °�� � á Ý�àaá©Û><:ãpÜ��Yá©Û¢Ü�éYE�� � å�;#ôgà�<«ö©Ü«á©Û¢þvÝ�ú��YÛ><aÝvÛVûLüçâ«Ü©àæßvÛ�×bÝ�à�ç�Û�Û��'Û¢÷2ßvÛ¢þ�Ê�û�þ8�2à�<:û"�YÛ¢ßÝ�àæÿ@<aÛ¢þ�àæÜ��YÛ¢þ�ÿ~Û�á�Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ¢Ü�ÿ~Û�áêéYEuW � ó��²éåEËn � üzó	þ��þEuW$n5; É Û¢Ü©Ü«Ûg�åÛ¢þW��û�<���ßá«û � àæÜ©àæßvÛ�×bÝ�à�ç�ÛÄÛ��çÛ¢÷2ßvÛ¢þÞù©þ�àæÿ�ãpþ�ß=ÿ�ú$üéó	þ��YÛ¢Ü�ßvÛ�Ý�û�ß=á�ö©÷�÷YÛ~ó	ù¤üéó	þ�á©Û9ÊKú��+Û�Ý�ßvÛ~�E×{�	ãpþvá�àaÛ¢þ$;� ó	þÞá©Û¢Ü«ÝvàæßvÛ¢ßvÛ¢Ü¤����EË®$°VW � Ì �}Û¢þÞá©Û¢Ü§û�Ü��YÛ¢Ü«á�ßvÛ~Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ�W � °YW � °YW � ó��Êá©Û¢þÛ¢þD<:û$�YÛ¢ßÞ÷2ú	þvÝ�<aÛ¢þ=ûLü�Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝvÛ¢þ�ÿ~Û�á¤Ý�àaá©Û><:ãpÜ��Yá©Û¢Üëé E¦�Êó��åé E � � üzó	þ¡�-ErW��5;á É Û¢Ü©Ü«Ûn�i×{�	ãpþvá�àÓÛ¢þ4àæ÷2÷YÛná©Û¢ÜÊKú���Û�Ý�ßvÛ�û�Ü+�YÛ¢Ü«á�ß�*�ÿ~Û¢Ük��à�Ê�û�þ���þ�ö©Ü«á©Û¢ßJß�àaá©Ývù©þvÛ�Ý���ãpþvÛ¢ß4ÜKú2á�ßß�à�<�û�ß/�©þ�ö��YÛ�á©Û¢Ü©Ü«Û1;�ìRú	þvÝ�<aÛ¢Ü¯ÿ~Û�áqá©Û¢Ü©Ü«ÛÞá©Û¢Ü«Ý�àæßvÛ¢ß�Û¢þnÿ~Û>�YÛ¢ß�ß�àaá©Ý�÷2þNãC�YÛ¢Ü«á©Û¡üzó	þ�á©Û¢ß�Ývßvó	þvÛÝ���Ý�ßvÛ¢ÿ�*�àaá©Û¢ßn÷2ú	þvÝNÛ><aÝ�ß�àaá©Û¢Ü¯Ý�÷�û�<aÛ¢þvÛ¢þnÿ~Û�áå÷��	û	á�þNû�ßvÛ¢ß�ù�ú�û�ÜtßNû�<�<aÛ¢ß�ûLüWÊtö�<�<aÛ¢þ�*ÖÝvÛV÷�û�ù©àæßvÛ><¼#5;ùåí ú�â���ö©þ/èu;�ú¡ÝvÛ�Ýnÿ}àaá©á©Û><æ÷+��û	á�þNû�ß+üéó	þvÝv÷+��á�Ü©àæÜ��YÛ¢ÜÊüzó	þná©Û¡ß�þvÛÞÝ���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ¢þgüéó	þná©Û¢Ü«Ý�àæßvÛ�×ßvÛ¢ÜÄ���\EuW�°pW � Ì �4;2ôgà�<«÷Yó	þ�ßvÛ�ß�àaá©Û¢þ4Û¢þ4á©Û�ß�þvÛ�÷�ö©þ��YÛ¢þJÛ¢Ü«Ý�*�ÿ~Û¢Ü«Ý4á©Û¢þpÝvÛ�Ý�Û¢Ü~ß0�2á©Û><æà���üéó	þvÝv÷YÛ><ß�à�<E<:û�Ü��YÛVß�àaá©Û¢þ�>©á©Û¢Ü�ÿ}àæÜ«á©Ý�ßvÛ¡Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ�Û¢þb<:ãpÜ��YÛ¢þvÛVß�àaáåó	ÿ¦Ü�ú�ÝNû�ÿ}ÿ~Û�ÿ}àaá©á©Û><æ÷��	û�×á�þNû�ß+üzó	þvÝ�÷��2á�Ü©àæÜ���ÝNó	ÿ á©Û�Ý�ß�ú	þ�þvÛ1; É Û¢ß�ÝvÛ¢þ�á©ó��¡ö«á�ß�à�<�û�ß�÷�ö©þ��YÛ¢þ�Ü«Ûn÷Yó	Ü��YÛ¢þ��YÛ¢þvÛ¢þ�*Yàaá©Û¢ßJá©Û¢þ�Û¢þ��ãgÝvÛ¢Ütß�<æà��l<:ãpÜ��YÛ¢þvÛ}ÿ~Û><�<aÛ¢ÿ èÌñ P � 9@C�ê;ì � � / ó��eèÌñ P � 9IC�ê;ì � P / Û¢Ü«á"á©Û¢þÞÛ¢þ¡ÿ~Û><�<aÛ¢ÿ èÌñ P � 9IC�ê;ì � P /ó��îèÌñ P � 9IC�ê ì � � / ;�3�Û�á©Û¢þvÝvß�ÝvÛ�Ýgüzó	þ�Ê«ó�<aá©Û¢ß�ÿ~Û><�<aÛ¢ÿ�á©ÛÞßvó~ÿ}àæÜ«á©Ý�ßvÛ�Ý���Ý�ßvÛ¢ÿ~Û¢þ�ó���á©Û¢ß�Ý�ß�ú	þvÝvßvÛ]*ó���á©Û¢ßgüéþvÛ¢ÿ@�tú�þ�ó��YÝNú'*Öû�ßná©Û¡ßvó}Ý�ß�ú	þvÝ�ßvÛÞÝ=�2Ý�ßvÛ¢ÿ~Û¢þb<æà��1�YÛ¢þ�ßNãpß�ßvÛ¢þvÛ¡ù�ú�Ê©àæÜ�û�Ü«á©Û¢Üi;í úqâ���ö©þ9èu;äãqÛ¢þ�ÿ}àaá©á©Û><æ÷��	û	á�þNû�ß+üzó	þvÝ�÷��2á�Ü©àæÜ��YÛ¢Ü ÝNû�ÿ�ß�üzó	þ�Ê«ó�<aá©Û¢ß}ÿ~Û><�<aÛ¢ÿ á©ÛÄßvó�ÿ}àæÜ«á©Ý�ßvÛÝ���Ý�ßvÛ¢ÿ~Û¢þ�ó��~á©Û¢ß�Ý�ß�ú	þvÝ�ßvÛ <æà��YÛ><aÛ�á©Û�Ý/��àaÝ�ßgüzó	þná©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢Üq���[E�®~° W � Ì ��üéó	þ�� E W��'*«ó��Äá©ÛÝNû�ÿ}ÿ~ÛÞßvÛ¢Ü«á©Û¢Ü«ÝvÛ¢þn÷�û�ÜÊ÷Yó	Ü«Ý�ßNû�ßvÛ¢þvÛ�Ý�üzó	þná©Û¢Ü©Ü«ÛÞá©Û¢Ü«Ý�àæßvÛ¢ß$;� ó	þpû�ß©��à��YÛnÛ¢ß�ó$�YÛ¢þvÝ�<:û���ù�ú'*1Ê��Yó	þ�ßNãpß©�2à«Û¢þ�ù�úVá©Û¢Ü�ó	ù©ß�àæÿ�û�<aÛnÝ=�2Ý�ßvÛ¢ÿ~Ývß�ú	þ�þvÛ><aÝvÛÅÊ�û�þ��2à�â«ß�ßvÛ¢ßá�à	�çö«Ý�àaó	Ü©÷Yó	Ü«Ý�ßNû�Ü�ßvÛ¢þ�Ü«Û�ß�à�<'ü¨ú�<��YÛ¢Ü«á©Û¡ö«á�ß�þ��2÷æ÷ùø�ßNû�ö5�'Û¢þ�Ã m-Ê�û�þvó	Ü���*iú

Å�Å
Q@ü

� � éoC Ì � E _ éé /�a Ì ï ð�íA: á èu;�úDåÊ+�Yó	þîé / *¿õ�ó��ëíýÛ¢þ�â«ß�ßvÛ¢ù�û�þNû�ÿ~Û¢ß�þvÛ�ó��§� � é C�Û¢þ�á�à	�çö«Ý�àaó	Ü«Ý�÷Yó	Ü«Ý�ßNû�Ü�ßvÛ¢Ürüzó	þ~á©Û¢Ü ��à��2Ü«ÛÝ���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ�ó��Þ�E×{��ãpþvá�à{; É à	�Óö«Ý�àaó	Ü«Ýv÷Yó	Ü«Ý�ßNû�ÜtßvÛ¢þ�Ü«Ûnüéó	þ�á©Ûpüzó	þvÝ�÷YÛ><�<æà��YÛnÝ���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ¢þÛ¢þ�üéö©Ü«á©Û¢ß�ù�ú}ÝNû�ÿ}ÿ~ÛÞÿ�ú	á©ÛÞÝvó	ÿf�çÛ�Ý�÷�þvÛ>�YÛ¢ß�ö©Ü«á©Û¢þVûLüéÝvÜ©àæß â ;�ú1;äã'*«Ý�àaá©Û°Q]Q�;í ú§â���ö©þ`èu;�
 ÝvÛ�ÝÄá�à	�çö«Ý�àaó	Ü«Ý�÷Yó	Ü«ÝvßNû�ÜtßvÛ¢Ü Ývó	ÿ üèö©Ü©÷2ß�àaó	Ü�ûLü�Ý�àaá©Û><:ãpÜ��Yá©Û¢Ü�ÝNû�ÿ�ßÄâ«ß�ßvÛ¢ß�ß�à�<<æà���Ü©àæÜ��Õèu;�ú á ���²EHW=° W � Ì �Þß�à�<i�YÛ¢Ü«Ývß�þvÛ�ó����2�ZE ®}° W � Ì �Þß�à�<�ÊKú��+þvÛDå�;{ö�þ�þvó	þ���û�þvÝ�üéö©Ü«á©Û¢ß)Yò



Q�Q G <:BÓ<j��� � g?<]ï��²��>ã��DO�i���

−2 0 2 4 6 8 10
−6

−5

−4

−3

−2

−1

0

1

2

3

4

log
10

(t)

lo
g 10

(R
2 (t

))
ρ

h
=1x10−3, β=13

L=10
L=20
L=30

1 2 3 4 5 6 7 8
0.7

0.8

0.9

1

1.1

1.2

1.3

log
10

(t)

<
R

2 (t
)>

x/<
R

2 (t
)>

L=
30

ρ
h
=1x10−3, β=13

x=(L=10)
x=(L=20)

G <AC�h1�oð�8A9 �çª��teL�YM{KNd�K?M�T�UXWYW�K?Z([	I�]�WYM{]�Pb^a`�M+O_[�c�W�dtU(dYeLKNdV^a`LM�WYKNdtO_U�P{KvP{KNd�f	h�iñjp�~j?kYl2mJoÄiñj?w]�^a�YU(Z\Z\K?W�KNP�^a`�M�W�KVP_M{K�^a`�M+Ob[LKNZ\Z(U\e�K�Obc�ObP_K?TVObP{��M_M{KNZXO_KNMSRãññi j?kYs+��kts_w�ktx2¨JKvPnO_K?O?Ñ«]�PnW�KVP{M_KV[	�YM{I�KNMK?MnOQP{`�M_P�O_KvP�O{]�TVTVKNdY^:]�ZXW�KNdtWYK�P{U(Z�W�K¡[�`LMbP{K�P{U\WYKNMSÑ©T�K?dtOnW�K?Mg^a`�M+Ob[LKNZÓP_U\ZêZX]�dYeLK�P_UXW�KNMSÑ«Ð	I�`LMgWYKvP^aM{KNTVeLª�M?Ñ�]�P4W�KvP�TVU\dtWYObP_KnO_c	ObP_K?T KNM�Z	X�dYeLKNM{KJP{U\W�`LTÚ]�P��YZ\U\I�K�W�UKG2�tO_U\ILP��:KNM�TVU\dtW�M{KóòéTV`��tU(Z(P5òb��x� K?W�K?M{ObP4ObKSO�^a`�M{ÐY`LZ\W�KNP�TVKNZ\Z(K?T W�K�P{`¡TVU(dtWtOQP{K�Obc�ObP_K?T�K?M�`�eÞW�KNP4OQP+��M+OQP{K�ÑYÐ	IL`�M�W�KNP�`�eLO{ª�^aM_K?TVeLª�M]�PpW�K�P_M{K�[	�YM{I�K?M�U(d�W�KNd�^a`LMJ��ObU\[	[�KNM{ÐYKSW�KNd}K?MJ�tO_[�K?Z(dtKNZ\U(eLK�P_U\Zç[�`�M_P_KnP_UXW�KNMSÑ�TVK?dtOgW�K�O_[	U(Z\Z(KSO�P{U(ZçW�KZX]�dYeLKpP_UXW�KNMSx



Q+¬

−2 0 2 4 6 8
−6

−5

−4

−3

−2

−1

0

1

2

3

4

log
10

(t)

lo
g 10

(R
2 (t

))
ρ

h
=8x10−3, β=12

L=5
L=10
L=20

0 1 2 3 4 5 6 7
0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

log
10

(t)

<
R

2 (t
)>

x/<
R

2 (t
)>

L=
20

ρ
h
=8x10−3, β=12

x=(L=5)
x=(L=10)

G <AC�h1�Rð=8	ÿ�¥ UXWYW�K?Z([	I�]�W�M+]�P_^a`�M+Ob[	c�W�dYU\dYeLKNd=^a`�M�f�h�i.�  j?kYl2m�s_o�i jS��TVKSW}Obc�ObP_KNT¡ObP{��M_M{KNZXObK?M_dtKTVK?Wêñ¯i§��sNjSkYs+��kYx � KSW�KNM+ObP4ObKSO¿^a`�M{ÐY`�ZXW�KvP�TVKNZ\Z\KNT WYKJP{`¡TVU(dtWtOQP{KnObc�ObP_KNTVK?M¿`Le¡W�KvP4ObP{��M{ObP_KLx



¬� G <:BÓ<j��� � g?<]ï��²��>ã��DO�i����YÛ�á§ÿ}àaá5<æàæÜ��qó$�YÛ¢þ�üéó	þvÝv÷YÛ><�<æà��YÛ�ÝNû�ÿ}ù�<aÛ�Ý$;ê&�à�Ê�û�þ=÷�ö©Ü§ß�þvÛ�üéó	þvÝv÷YÛ><�<æà��YÛ�Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝvÛ¢þ=ó��á©Û¢þ�ÿ~Û�á¯ß�þvÛÞá«û�ßNû�ù©ö©Ü©÷�ßvÛ¢þ�ß�à�<çâ«ß�ßvÛ¢ß�*�ó��9�2àçüQú�þná©Û¢þ+üéó	þnù©þ$;�á©ÛSâ«Ü©àæß�àaó	ÜqÛ¢ß��Yó2á�ßgâ«ß$; É Û¢ß��2à�<�<aÛ��ãpþvÛ¡àæÜtßvÛ¢þvÛ�ÝNÝNû�Ütß�*Óû�ßnÝvÛuÊ��Yó	þ�Û¢ÜÊÝ��2ÝvßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝvÛVÿ~Û�áåéYEj� � �2à�<�<aÛ¡ù�<:û���Û¢þvÛÞÝ�à��}ù�ú�á�àaÝvÝNÛ��þNûLüzÛ¢þ$;ì�ó	Ü©÷+<æö«Ý�àaó	Ü«Û¢Ü¬ÿ�ú ��ãpþvÛ]*Jû�ß � â«Ü©àæßvÛ¯Ý�à�ç�Û���üéÛ{�2<aÛ¢Ü ù�ú"ÿ}àaá©á©Û><æ÷+��û�þvá�þNû�ß+üéó	þvÝv÷+��á�Ü©àæÜ��YÛ¢Ü�ó��á�à	�çö«ÝvÝ�àaó	Ü«Ý�÷Yó	Ü«ÝvßNû�ÜtßvÛ¢ÜÊÛ¢þpù�úDÊKú���Ý�ßpÜ«ó��1<aÛ�üQú¡ù©þvó���Û¢Ütßná5��Ý$;�ÝNû�ÿ}ÿ~ÛVÝ�ß�ú	þ�þvÛ><aÝvÛ�Ývó	ÿËüzÛ{�2<æÿ�û�þ2×��àæÜ«Û¢þ�Ü«ÛÞüèþNû�Ý�ß�ú��";
ô ê�� Ú î©íõSdQ�Ø�ö(ñIØ�ò�îdö²Ú�ô=î»÷ ï?î=× ñIØ(ñ2ö(î�O
 ûLüzÝ�Ü©àæß â ;�ú1;�
'*ÚÝ�àaá©Û #�
'*�÷Yó	ÿ}ÿ~Û¢ÜtßvÛ¢þvÛ�á©Û �2àËá©Û¢ß Ý��2àæÜ��S* á©Û¢þ ó	ù«Ý�ßvó2á ù�ú ��ú	á©Ûÿ}àaá©á©Û><æ÷��	û	á�þNû�ß+üzó	þvÝ�÷��2á�Ü©àæÜ��YÛ¢Ü5×�ó���á�à	�çö«Ý�àaó	Ü«Ý�÷Yó2Û�
�¢àaÛ¢Ütß�÷2ö©þ��YÛ¢þ�Ü«Û1;i~�Û¢þu��à�<W�2à�ö©Ü«á©Û¢þvÝ�ú��YÛ]*Ê+�Yó	þ���àaá�ß�á�àaÝvÝNÛ8��<aó	ß�Û¢þ¿â«Ü©àæßvÛ�×bÝ�à�ç�ÛgÛ��çÛ¢÷2ßvÛ¢þ�Û><�<aÛ¢þ�ó	ÿ üzó	þ�÷�<:û�þ�àæÜ��YÛ¢Ü�Ýv÷	û�<�Ý�ú��YÛ�Ý�Û¢ß�û�Ü«á©Û¢ß�ÝvßvÛ�áE;É Û¢þ�Û¢þ�à��2àæþ�÷YÛ><æà��1Ê«Û�á©Û¢Ü=ßvónüéó	þvÝv÷YÛ><�<æà��YÛ4÷�û�þNû�÷�ßvÛ¢þ�àaÝvß�àæ÷	û��YÛ�á�á©Û¢ß�ßvÛpÝ���àæÜ��S*�á©Û¢þ���ú	þêö©Ü«á©Û¢þvÝ�ú��YÛ�Ý�>

ø á©Û><aÝJÛ¢þ��2à©àæÜtßvÛ¢þvÛ�ÝNÝvÛ¢þvÛ�á©Û�àÓû�ß���àaá©Û�ó	ÿ Ý��2àæÜ��YÛ¢ß�*�Ö��2ß�ßvÛ¢þ4Ý�à��	*�ÿ~Û�á~Û¢ÜÄãpÜ«á�þvÛ¢ßpÝ��2ÝvßvÛ¢ÿ�×Ý�ß�ú	þ�þvÛ><aÝvÛø á©Û><aÝdú	Ü«Ý�÷YÛ¢þ-�2à�û�ß�ö©Ü«á©Û¢þvÝ�ú��YÛ�ó	ÿ�*çá©Û¢ß�üzû�÷2ß�ö©ÿ�*Óû�ßVÝ��2àæÜ��YÛ¢ß¡ÝvÛ¢þ�ö«á�ß�à�<�û�ß�üzó	þvÝ��2àæÜ«á©Û�YÛ�áy<:û"�YÛ¢þvÛ�ßvÛ¢ÿ}ùÓÛ¢þNû�ß�ö©þvÛ¢þ�àêÝ�à��~ÝvÛ><��$÷�ö©Ü©Ü«Û ��ãpþvÛ¡Û¢Üåâ«Ü©àæßvÛ�×bÝ�à�ç�Û�Û��çÛ¢÷2ß$;
&�àiÊ�û�þ�á©Û¢þ+üzó	þnö«á©ó$�YÛ¢þ��þEHW$n}ó��9<:û$�YÛ¢ß�Ý�àæÿ=ö�<aÛ¢þ�àæÜ��YÛ¢þ�ÿ~Û�á�üzó	þvÝ�÷YÛ><�<æà��$Ý��2ÝvßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝvÛ�üzó	þ�8E�®'*�Ê��Yó	þ�Ý��2àæÜ��YÛ¢ß=Û¢þ�ÿ~Û>�YÛ¢ß=ß0�2á©Û><æà���ß$; É Û¢Ü.û�Ö�Û�á�ßvÛ�ûLünÿ}àaá©á©Û><æ÷��	û	á�þNû�ß+üzó	þvÝ�÷��2á�Ü©àæÜ��YÛ¢Üüzó	þnû�<�<aÛ�ß�þvÛVÝ���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ¢þpÛ¢þÅ�2àaÝ�ßJù�ú�â���ö©þbèu; Q�ÿ~Û�áÄ�þE�®�ú$�YÛ¢þvÝ�ßnó���� EuW$n=Ü«Û�á©Û¢þvÝ�ß$;É Û¢Ü"ßB�2÷2÷YÛ}Ý�ß�þvÛ>�Êû�Ü���à��YÛ¢þ�Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝvÛ¢Ü�é8E � � ó���á©Û�ßvó}ú���þ�à��YÛ}Û¢þ¡àæÜ«á�ßvÛ>��Ü«Û¢ß�ÿ~Û�áÛ¢þ�þvó	þ���û�þvÝ$;�~/�2àaÝÞó	ù«Ý�ßNú	Û¢Ü ó��åüéó	þvÝ=��àæÜ«á©Û¢Ü ûLü�Û¢ß�Ý��2àæÜ��y��û�þ�Û¢Ü"â«Ü©àæßvÛ�×bÝ�à�ç�Û~Û��'Û¢÷2ßD��à�<�<aÛ~ÿ�û�Üüzó	þ��YÛ¢ÜtßvÛ$û�ßÞá©Û�ß�þvÛ�÷�ö©þ��YÛ¢þ�ó	ù�ü¨ú	þ�ßvÛ~Ý�à��$üzó	þvÝ�÷YÛ><�<æà���ß0�qÛ¢Ü�ßvÛ¢Ü¤à�üéó	þ�ÿ ûLüpÛ¢Ü"üzó	þvÝ�÷��2á�Ü©àæÜ��ÊûLüá�àaÝvÝNÛÊÛ¢÷2Ývß�þvÛ¢ÿ�û"ànüzó	þ�Ê«ó�<aárß�à�<-Ê©àæÜ�û�Ü«á©Û¢Ü¬Û><�<aÛ¢þ$Û¢Ü¬ãpÜ«á�þ�àæÜ��.ù�ú�üzó	þ�ÿ~Û¢Ü Û><�<aÛ¢þ$á5�+�çá©Û¢Ü ûLüÿ}àæÜ©àæÿ�û�ù�ú�÷2ö©þ��YÛ¢Üi; � à���ö©þ�èu; Q��2àaÝvÛ¢þ�*«û�ßg÷2ö©þ��YÛ¢þ�Ü«ÛVüéó	þ�á©ÛVß�þvÛVÝ���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝvÛ¢þbÊ�û�þnÝvßvó	þ�ßÝvÛ¢ß�ÝNû�ÿ}ÿ~Û�üzó	þ�ÿ ó��@<æà��1�YÛ¢þgÝ?û�ÿ}ÿ~Û¡Ý�ßvÛ�áE; É ó��}ÝvÛ¢þ�á©Û¢ßgö«á$ß�à�<M*«û�ßg÷�ö©þ��YÛ¢Ü$üzó	þgá©Û¢Ü�ÿ}àæÜ«á©Ý�ßvÛÝ���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛTéYEuW � Ý�÷+��á©Û¢þC<æàaá�ßpó��YÛ¢þpÿ�ûL�àæÿ�ö©ÿøó���<æàaá�ßgö©Ü«á©Û¢þJÿ}àæÜ©àæÿ=ö©ÿ¦üéó	þp�ÆE ®'*ÿ~Û¢Ü«Ýgá©Û¢ÜÄüéó	þp� EuW$n�Ê�û�þpÛ¢ßpù�<:û�ßvÛ�û�ök*�Ývó	ÿ <æà��1�YÛ¢þ|<æàaá�ßC<:û"�YÛ¢þvÛVÛ¢Ü«á$á©Û�ßvó�Ý�ß�ú	þ�þvÛ�Ý��2ÝvßvÛ¢ÿ~Û¢þvÝ÷2ö©þ��YÛ¢þ$;í ú}â���ö©þuèu;�#~ÝvÛ�Ý�á©Û¢Ü�û�Ö�Û�á�ßvÛ�ûLü�ÿ}àaá©á©Û><æ÷+��û	á�þNû�ß+üzó	þvÝ�÷+��á�Ü©àæÜ��YÛ¢Ü�üéó	þ�á©Û¢Ü«Ý�àæßvÛ¢ßvÛ¢Üq�2�²E ®�°W � Ì �]*��þEHW��5; � ó	þ�á©ÛÞßvó~Ý�ßvó	þvÛ=Ý���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝvÛ¢þ�ÝNÛ¢þ�á©Û¢ß�ö«áåß�à�<�û�ß�á©Û¢þ�àæ÷2÷YÛÞÛ¢þ�Û¢ß�Û¢÷2Ývß�þNûÿ}àæÜ©àæÿ=ö©ÿ�*�ÿ~Û¢Ü«Ýná©Û¢þnüéó	þnÝ���Ý�ßvÛ¢ÿ~Ý�ß�ú	þ�þvÛ><aÝNÛ¢ÜåéYE��}ó	ù«ÝvßNú�þnß�þvÛ¡Û¢÷2Ývß�þvÛ¢ÿ�û5;É Û¢ß�ßvÛ�ßB��á©Û¢þVù�ú$û�ßVá�àaÝvÝvÛ�Û¢÷�Ý�ß�þNû$Ý���àæÜ��$ù�ú�ÿ}àaá©á©Û><æ÷+��û	á�þNû�ß+üéó	þvÝv÷+��á�Ü©àæÜ��YÛ¢Ü"þvÛ¢ÜtßVüQû�÷�ß�àaÝv÷ÊÛ¢þâ«Ü©àæßvÛ�×bÝ�à�ç�Û�Û��'Û¢÷�ßvÛ¢þ�*2Ývó	ÿ Û¢Ü�ßvÛ¢ÜÄ÷�û�Ü��ãpþvÛ�Û¢Ü�ükú�<��YÛVûLüêá�àaÝ�÷2þvÛ¢ß�àaÝvÛ¢þ�àæÜ��YÛ¢Ü$Û><�<aÛ¢þgÛ¢ß4ö«á�ß�þ��2÷�üzó	þÛ¢ÜÊß0��ù©àaÝv÷Ä÷Yó	þ�þvÛ><:û�ß�àaó	Ü«Ý�<:ãpÜ��Yá©Û1;



ð=8:9 ;[�	Bù_î^Sg¤�S<
g?D���E�h1�Ñ�Rú3�%��ÿ«<Ñg?<
�i��\ ¬«9

5 10 15 20 25 30 35 40 45 50
3

4

5

6

7
x 10

−7

L

D
(L

)

6.73x10−7

ρ
h
=1x10−3 

0 5 10 15 20 25 30 35 40

1

2

x 10
−5

L

D
(L

)

2.73x10−5

 ρ
h
=8x10−3 

G <AC�h1�ûð=8\F ¨JUKG2�tO_U\`�dtO_[�`LdtOQP+]�d�P_K?d"Ob`LTø^a�YdY[�P{U(`Ld¤]�^�Obc�ObP_KNT¡ObP{��M_M{KNZXObK?d.�]ñýüË]�d�P+]�Z\Z(KNP�]�^eLU�P_P_KNM{�Y�Ydt[LP{KNM�U«Ð	ILKNM�M{KvP_dtU(dYe	�¿�¢I�KNM+ObP�^a`LM�W�KNdtO_U(P_KvP{KNd�f�h�i�j��$j?kYl2mp`�eVdYKSW�KNM+ObP�f�h�i§�V�ÄjSk�l�m�x¨JK¡OQP{U(�YZ\K?WYK�Z\U(dtU(K?Mg]�dYe�U\I�K?M4KNPJ�YPpP_U\Z'Z\U(eLdYU(dteRþpx(�Lx�þg�YM_ILKNM{dYKne�ª�Mg]�O_c�T�P_`�P_UXOb[�TV`	W�I"X�M{W�U\KNd�^a`�MW�KNP��YKNd�W�KNZ\U(eÞObP_`LM_Kpe�U(PbP{KNMSx



¬5ÿ G <:BÓ<j��� � g?<]ï��²��>ã��DO�i���

−2 −1 0 1 2 3 4 5 6 7
0.5

0.6

0.7

0.8

0.9

1

1.1 ρ
h
=1x10−3, β=8

log
10

(t)

∂ 
lo

g 10
(<

R
2 (t

)>
)/

∂ 
lo

g 10
(t

)

L=10
L=20
L=30

−2 0 2 4 6 8 10

0.5

1

ρ
h
=1x10−3, β=13

log
10

(t)

∂ 
lo

g 10
(<

R
2 (t

)>
)/

∂ 
lo

g 10
(t

)

L=10
L=20
L=30

G <AC�h1�bð�8Yû ¨JKNd�]"½tKSW	P_K�]�^�TVU\WtW�KNZ\[	I¢]LW�M+]�Pb^a`LM{O_[	c�W�dYU\dYe�K?dÄ^a`LM�o�i �¯�A�¢I�KNM+ObP+�g`Le~oñi jSw�:dYK?W�K?M{ObP+�vÑ��2KNeLe�K¿^a`�Mêf�h�i�j¼�¡j?kYl2m¢x�|�KNM¼Wt]�P{]J^a`LM¼Obc�ObP_K?TVObP{��M_M{KNZXO_KNdTñ¯i�j?ktÑ�`�Obc�ObP_KNT¡ObP{��M_M{KNZXObK?dñ¯i¤w�kYÑ�TVK?dtO�W�K?d=PQc	[	[�KgObP_M{KNe¡]�dYeLU(ILKNM�ñ¯i§��kYx



ð=8:9 ;[�	Bù_î^Sg¤�S<
g?D���E�h1�Ñ�Rú3�%��ÿ«<Ñg?<
�i��\ ¬�F

−2 0 2 4 6 8
0.2

0.7

1.2 ρ
h
=8x10−3, β=12

log
10

(t)

∂ 
lo

g 10
(<

R
2 (t

)>
)/

∂ 
lo

g 10
(t

)

L=5
L=10
L=20

G <AC�h1�@ð=8XÉ ¨JKNd.]"½tKSW	P_K�]�^�TVUXWYW�K?Z([	I�]�W�M+]�P_^a`�M+Ob[	c�W�dYU\dYeLKNd�^a`�M�oÌi jS��^a`LM}W�KNdtO_U(P_KvP{KNdf�h�i§�V�ÄjSk l2m x



Å
Q



ÿ á � ºRâ�º ��� ��� ����� ¹ º
���
	����	 û�ù©ù 	�������� � 	�� � � � 	����
	 � � � �� � 	�����	�	 < 	 ÿ 	�����	 þ�ûLüJü��	þ � þNû �����! þ�����þ#"�ÿ}ÿ 	����
	 þ 	 þ�$ þ 	 � 	��%� <'&�� 	�� ")(  
* �,+ 	�$-��	�� ;�./�10 �2���* � ��3
$/�� � �4�� <5(�� *�* " �6$ " � " �-78	 (9"�< 	��;: è *�2� ç�*?ú �����)<>=É?	�� " �-78	 (9",@ 	�� " � @BA ��	�$ "  
�2��	 @DCE(�& *���F= ~ 	�*;G����
	��H7 @B" =I ��#	�3�� � $ � �
	�* (J� *; 
* �1K * ",0L0 	��F=É?	�� �NM 	�* � *�����	�� @'& $/$O	;�P 
* �1K * ",0L0 	��Q��	�*R3��S� �10T(J&1@2K 	����
	 ¿
U/VXW>Y�Z1[]\ V)^`_ Z�[ U�acb [�dfe�[-g-h/Z�[

i
[ aNj Zlk�m n

m�o`p�qO[ VOr Z1s j ktZ1u a)jvb/V [`d b�w�x g j ozy{p[
Z�d U k{m n
m/o}|-~�d _ ~

i
[ aNj Zlk�m n

m�o}|�~�d _ ~a,b k j [ aF^ k�|-~�d _ ~5o)����\Z1u aNj \{o j-� Z�~
i
[ a)j Zlk�m n

m/o`p�������pN�-�1|�[/h/�-��\�\����g�[�k�oZ�u a)jZ x/w Z
i
[ a)j Zlk�m n

m/o`pN�������-��s V [ w Z x p)��� j [ aF^ k�|-~�d _ ~5o1����\�\�����g�[�kFo�
d x-x�� Z1~ j�� |
d1[
d ^ Z j [
Z
�
d x-x s V [ w-a�^ g x Z1[ a ~-h�
d x-x�j�r Z�s
i
[ a)j Zlk�m n

m/o`p�������s V [ w Z x pN��� j [ a�^ k|�~
d _ ~8o,�-��\�\����g�[�k�oZ�~ U�a)bZ1~ U�U/V|-~�d _ ~ 	�*E	��f��*�	�� K 7
*3 K 	�*�	����2����� " ���	�* * �
	�*�7I	����	 0L0 	�*�� "FM ��	��E ����
	��� 
* �,+ 	�$-�E�
	�*�$ ",@ $ & *�	��F= g�[ 	�*�	�� ( 3
�
$/�� � �4�
	�*��$/*� M 	�*%$ @'� $/$O	�� @ 	�� �1K � " � � = j/r Z1s 	�*%	��4* � 3
��2��	H�� @l" �� +�A $-$O	 �10 �
	�*�	�*��$O	���� �1K�@ 	 ( 	 +�@ 3
���
	�*�3
���
	�* M 	 + �N=�� M �'��7
*3 K 	�*�	����$/*� M 	�* Z�u a)j ")( � @ 3
���	�* 
* �1K * ",0L0 	��?	 @2@ 	�*��R��	�����	��Q " * ",0 	��*�	 ( * " 7
*3 K 	�*�	�� 0 	�� � Z1~ j�� |�d1[
d ^ Z j [
Z �1K * � 3
��2��	��s V [ w/a�^ g x Z�[ a ~-h $ & *�	��N=��?	��
��	H��	�*R3��6 �� (�&1@2K 	����
	 0 �1�
	 >
�����  ;¡�SxÚ£¢�¤�¥8¡#¦�§XØ5¢P�R¨?¨�¤
©��ª�� 0 3 @ 	�*�2� K 	�� (J� *�	 K �,* 0 	�� (J&1@2K 	����
	;* � 3
��2��	 ¿

w g-e�[ V g j5a ~�Zfs V [ w/a�^ g x Z�[ a ~-hWE«-e�~
Z1[ b�a�x Z1[ j5a1x`w s-[ aN_ ~ a ~-h

� C



¬/ ®�¯-°�±#°�²O³´¬/µE¶-¯8\8·,°
V |�Z�~�k�¸-��¹)�-�8ºN» n�¼

¹,½���� j [ a�^ k¾�[/h�o,�-��\ � \�-� j [ a�^ k�¾-~�d _ ~5o1����\ � \���� j [ aF^ k w,¿�w ¼ a1x
o�o

V ¾�Z�~�k�¸-��¹)�-�8º�º n�¼
¹,½���� j [ a�^ k¾�[/h�o,�-��\ � \�-� j [ a�^ k�¾-~�d _ ~5o1����\ � \���� j [ aF^ k�¾
d1[ ¼ a1x

o�o
V ¾�Z�~�k�¸-��¹)�-�8º)À n�¼

¹,½���� j [ a�^ k¾�[/h�o,�-��\ � \�-� j [ a�^ k�¾-~�d _ ~5o1����\ � \���� j [ aF^ k x
a h ¼ a1x
o�o

W�¸ U
w s�[ a)_ Z�[ �
V1_ Z U Z�[ aÁb�a1x Z1~
�
d x-x g U
w s�[ aN_�����V�_ Z U�� ¾ V/w�
d x-x g U
w s�[ aN_�����V�_ Z U��/w,¿�w
�
d x-x g U
w s�[ aN_�����V�_ Z U���x
a hW�Â1¾ w)j/ÃOj ~ a h�~`d b�w)¿�w,j Z ^
�
d x-x`w Z j � ¿�w)j Z ^�
d x-x g U
w s�[ aN_���w)j d1[ j ¾ x d �

Z�[ a ~-hW9� r Z1s V)^ d x1j Z1[ a1V [ U Z1~
�
d x-xfj/r Z�sW>Ä-ÅO[ w Z x d b�w Z x1_ Z U�¿ ~
d ^8a s�s
Z1~a ~ U Z1u/�5ºe x�V s-�8ºj�a)U�w)j Z x�x Z1[/�-»
i
[ a)j Zzk{m n

m/o`pN�����-��� UO¿ ~�d ^Ia sPpN����\�\�����g�[�kFo
i
[ a)j Zzk{m n

m/o`p�e x�V sIp n
e x-V s n

pNd b p n
e x-V sOÆ�d1u n

g�[�k�o
U/V a)b k j�a,U/Ç k#À/m-mPk a ~ U Z1u/È j�a,U
w1b d1s j�V [5o�o-o j-� Z1~W�¸ U
w s�[ a)_ Z�[ V h�~�g x�w)j5a1x�x Z1[ Ã ~ U [ a ~-h�Z1[�

d x�x g U�w s-[ aN_
� � � ¾ V�wa)b k a ~ U Z�u-�-� a ~ U Z�uOÆ
d�u5o j�� Z�~a,b k�e x�V s-����e x-V sOÆ�d1u8o j�� Z1~W>� b�w�x g j�j Z1[�s/ÅO[ w Z xZ�u a)jZ x�w Z WÉÄ-Å�[
Z1[ÊZ1~ U ~-gvZ�~�e x�V sj5a)U � j�a,U�Ë ktÀ/m-mPk a ~ U Z1u-È j�a,U
w,b d1s j�V [8o�oa ~ U Z�u-�8ºe x�V s/�Oe x�V s/È5º
i
[ aNj Zlk�m n

m�o`p�e x-V sPp n
e x�V s n

p)d b p n
e x�V sOÆ
d�u n

g�[�kFoZ1~ U�a,bZ x�w Z W9� Ã
w,j Z a ~ U Z1ua ~ U Z�u-� a ~ U Z1u-È8ºZ1~ U�a)bZ x/w Z a,b k j5a)U�Ç1j�a,U
w-w s�[ a)U�j m j5a)U�w)j Z x�x Z1[ Ë k#À�m�mPk a ~ U Z1u�Æ
d�u-È j5a)U�w,b d�s j
V [5o-oFÌÌ�mÍk�e x-V s Ë ºOo-o j-� Z1~W�¸ U
w s-[ a)_ Z1[ j5a1x`w)¿�w ¼ a�x



 ÏÎBÐ Ñ�Ò�_!Ó5ÔÕ·)°�ÒÕ³5Ö/×tÔ]¡�¶
¶/· ¬/Ø
j�a,U
w)j Z x-x Z1[/� j5a)U
w,j Z x�x Z�[-È8º
i
[ aNj ZzkFº)» n

m�o w)¿�w,j Z ^ Z1~
Z1[/h a kFoZ x/w Z W9� ¿�j�_ Z�~ j Z j�a,U
w�w s�[ a)UOj
�
d x�x Æ�Ù �1j�a,UZ1~ U�a)bZ�~ U-U/V

�
d x-x g U
w s�[ a)_���w)j d�[ j ¾ x d �

Z�[ a ~/h
i
[ a)j Zlk�m n

m/o`p������ UO¿ ~�d ^Ia sPpN����\�\�����g�[�kFoZ1~ U�w g�e�[ V g j�a ~
Zfs V [ w-aF^ g x Z1[ a ~-h
Ú & *����z$ @B" * KO& *�	���� " � ")Û G @ 	�*��	�=1�Q	�*�	 ( ��	�*�	�*�	���$ ",@ ���� @ * � 3
��2��	�� w Z j � ¿�w,j Z ^PÜ � �10 ��	��l��	��
	�� Û��#�1	����
	�=��?	��
��	�* � 3
��2��	!� &1K 	�*Ï7 @B" = (�� * " ���Ý����	 0 	�*£	�*Ï� @ � K 	 M�AÞK �F=l�?	�*�	 ( ��	�*�7I	 K Ý/���
	�*��	 @2M 	ª�� 0 3 @ 	�*�2� K 	�����	�� @'& $-$O	 Ü � �10ß�1K �#��� & * K 	�� (�� * " ��� " � " 7 @ � M 	�*�3��
�$/*�	 M 	����� @ �
	*� K �� K 	;��'�
�� 
3
�
$-��	�*F=
àªáÉâPá>â ãåäDæ1ç6èOé]êÉé�ë�ì8í£æ)î�æ)è�ï�ð
�É���
	��S��	 @2M 	;�� 0 3 @ 	�*�2� K 	��ª$ @B" * KO& *�	����Ý����	 0 	��F=

w g�e-[ V g j�a ~�Z w Z j � ¿�w)j Z ^W�� Ã�j�j Z�[ w)j d�[ j-ñ�x d �
Z�[ a ~/h`d b�ñ d1[ j�a s x Z�[�

d x-xvw Z j � j d�[ j q x d �
Z�[ a ~/hW

¼ a
~ U Z�[ x�a h�Z _/Ã h j

i
[ a)j Zlk�m n

m/o`pN�������-� b�a ~ U]ò�x�a h ò p)����\�\�-�1g-[�k�oa ~ j
�1j Z x�x Z1[-�/»U�VÊa ~ j
�1j Z x�x Z1[/�-» n aNj
Z1[�d j�a�V ~�Z�[-½ a h/Z _ ZOh ja)b k ^�VOU g x-V k a ~ j
�1j Z x�x Z1[ n aNj

Z1[
d j�a�V ~
Z1[ x
a h�Z _ ZOh j
�1j�a,U
w-w s�[ a)U�j oN�-�-»�o j�� Z1~W�¸ U
w s-[ a)_ Z1[ j5a1x�x�a h ¼ a�xi
[ aNj ZzkFº,À n

m�o w)¿�w,j Z ^ Z1~
Z1[/h a kFoZ1~ U�a,b
�
d x-xfñ�V i

Z1[�Æ�ÙZ�~ U-U/V
i
[ a)j Zlk�m n

m/o`p������ b�a ~ U]ò�x�a h ò p)����\�\����1g-[�kFoW
¼ a
~ U Z�[ U Z1~ b Å�[ w,j Z _ Z�~ j Z j�a,Uh�d ^-^ d�� b�a ~ U�ó d ^-^ dlkFoj5a)U � b�a ~ U � a)U kh�d ^�^ d
oZ1~ U�w g�e�[ V g j�a ~
Z w Z j � ¿�w)j Z ^

àªáÉâPáÕô õ÷ö�ø6ï�ù�úûà
ü �Fý 	�*�þ ÿÊ	�*�� 0  @ � 0 	�����	�*�	��� �� (�&1@2K 	����
	 0 �1�
	 ¿



¬�� ®�¯-°�±#°�²O³´¬/µE¶-¯��8·,°
w g-e�[ V g j5a ~
Z ñ
V i

Z1[OÆ
Ù
a ~ j Z�h�Z1[vh a)j º n

h a)j Àa ~ j Z�h�Z1[�u8º8k � o n u
Àlk � oa ~ j Z�h�Z1[ w-aF^ e V ua ~ j Z�h�Z1[ a[�Z-d x �/Z n
� b n

�/�5º
W � d x h`d b�ñ d1[ j�a s x Z�[ V h`Z j�� g xh a)j ºF� a ~ j k b�x�V-V [�k[�d�~ U/V,^ �
d x kFo�mOd1~ j d x q/d1[ j�a s x Z�[5o-oNÈ5ºh a)j À���d1~ j d xOó�a)j�j Z�[ ñ g�~�s j Z�[ ËOa ~ j k b/x-V�V [�k�[
d1~ U/V)^ ��d x k�oOm�d�~ j d x�� g x�x Z1[8o�oW!� ¿ Zfs V�V [ U�a ~�d j Z1[U/VÊa �8º n �w-aF^ e V u-� a ~ j k b�x�V-V [�k[�d�~ U/V,^ �
d x kFo�mOd1~ j d x � a�^ k a o�o�ou8º8k a oN� ñ
V/w k a n

h a)j À
o)È/d�~ j d x�	�
�� k a oOm w-aF^ e V uu�Àzk a oN� ñ
V/w k a n
h a)j ºOoZ1~ U�U�VW6�O~�Z�[-h aÁb�V [ w s�Z x�-�8ºF�-»

a)b k ò ~ V1jÞò h aNj º Ç d�~ j d x q�d1[ j�a s x Z�[5o j�� Z�~� b �/Z�~�Z1[/h a k ñ�V�w Z�~�[�kNº n
h aNj ºOo n ñ�V�w

Z�~�[�ktÀ
n
h aNj ºOo n ñ�V�w

Z�~�[�k � n h aNj ºOo n h a)j º�o�/ZO�/Z�~�Z1[/h a k�u8º8kFº�o n
uIº5ktÀ
o

n
u8º8k � o n h aNj º�o�-�8ºF�-�/Z Ë � bZ1~ U�a)b

a)b k�[�d�~ U�V)^ �
d x k�o  Z1u ñ k Ë e�Z j d/mÍk��/�5ºOo-o�o j�� Z�~�
d x�x�b/x�¿�j kh a)j º n

h a)j À�oU/VÊa �5º n �ñ
V/w Z�~�[�k a n
h a)j ºOo)�OuIº5k a oñ
V/w Z�~�[�k a n
h a)j À
o)�Ou
Àlk a oZ1~ U�U/VZ1~ U�a,bZ1~ U�w g�e-[ V g j�a ~�Z ñ�V i
Z�[OÆ�Ù

àªáÉâPá�� ��ï�ézè�ï
èOê��Dæ)ì��>ëÍöÍù�ê9è�ð�ï
� w Z j � ¿�w)j Z ^ �* A $/$O	����
	�� (�& *����	 M 	��-��	���'�P=��6G����
	�� 0 	�� ( 3
�
$/�� � ��	�� b�a��-U-ó d ^�^ d =1��	��
��	( 3
�
$-�� � � �  8� " ��	�*�	�* �1K �t� ��V�ñ [�d j Z �1K ñ d1[-��[-[�d ¿8Ü�� ��	Ïÿ�=���=����

b g � � j5a1V ��b�a��/U�ó d ^�^ dlk�oU/V g-e x Z ñ [�Z � aOw/a1V ��b�a��/U�ó d ^�^ da���j Z�h�Z1[ � n � g x n s n s V-V [ U�a�� d j n [ n [�Z j���a!� h n ñ d�[ j5a s�Z x n d ��j d x � a1x�w)j d �-U Z



" ÎBÐ Ñ�Ò$#!Ó5ÔÕ·)°�ÒÕ³5Ö/×tÔ�%�¶
¶/· ¬-¬
U/V g-e x Z ñ [�Z � aOw/a1V � � b n

�/Z
n
h

W4� ÃOj-j Z1[Êd x�x Z �
V1ñ [
d j Z1[d ��j d x � a1x�w)j d �-U Z��/»h��-» ò »O�/»U/Vf� �8º n
d ��j d x�� g x-x Z1[� g x �/d ��j d x�ó�aNj-j Z1[/qOg � s j Z1[/È5º ËN�U/V s V-V [ U�a�� d j �5º n �U/V [/�5º n

À[
Z j��5a�� h��/À�m)[ Ë �ñ d1[ j5a s
Z x � b�a!�-U q�d1[ j�a s
Z x k�s V-V [ U�a�� d j n [�Z j��5a�� h n � g x oñ d1[��-[�[
d ¿ ks V-V [ U�a�� d j n [ n � oN� ñ d�[ j�a s�Z xa,b k ñ d1[ j�a s
Z x  �/d ��j d x q�d1[ j�a s x Z�[5o j�� Z �� b ��Z � Z�[-h a1�1ñ d1[�k ñ d�[ j5a s�Z x o W>� ��b ÅO[��Z���Z � Z�[-h a1��� d1e V k�s V�V [ U�a!� d j n ñ d1[ j�a s
Z x n Ë [
Z j���a�� h�o W>� � Z b�j Z�[a,b k��/Z Ë � b�Ç »���»�o j�� Z ���V1ñ [�d j Zlks V-V [ U�a�� d j n [ n � oN��Z1u ñ k Ë e�Z j d/mÍk��Z Ë � b o-oZ x/w Z��V1ñ [�d j Zlks V-V [ U�a�� d j n [ n � oN�8º���»Z �-U�a)bh-��h-È ��V�ñ [
d j Zzk�s V�V [ U�a!� d j n [ n � od ��j d x � a1x�w)j d �-U Z��/d ��j d x � a1x�w)j d �-U Z�È5ºZ x/w Z�
V1ñ [�d j Zlks V�V [ U�a�� d j n [ n � oN�/»��/»Z �-U�a,bZ �/U�U�VZ �/U�U/VZ �-U-U/Vb�a��/U�ó d ^�^ d��-h[�Z j g�[ �Z �/U�b g � � j�a�V��vb�a!�-U-ó d ^-^ d
�?	�� " ���
	��å� ",@2M �
	 @z")(zM 	��-��	���'�
� ",@2KO� *�2� 0 	���	�*�	��4* � 3
��2��	;�� @l" �%G����
	H�
	��4� A ���	?$ � ��G ÛK 3
* " �� � ��3�� ( * " 7I	���2� K 	��
	R� " ���Ý/� @ � K ��	��
	�*F=O�?	��
��	R$ ",@ �
	�� K 	���� ",K 	����
	�� s V [ w-a�^ g x Z1[ a!� h Ü�1K �#	?3��6 ��÷ �� (J&1@2K 	����
	 0 �1�
	 &

w g-e�[ V g j5a�� Z�Æ
Ù �1j5a)Ua���j Z�h�Z1[ � n � g x n s n s V-V [ U�a�� d j n [ n [�Z j���a!� h n ñ d�[ j5a s�Z xU/V g-e x Z ñ [�Z � aOw/a1V ��w g ^x�V h a �
d x y�y � d�[ a s�s�Z ��V�ñ�ñ Z j � ò9j [-g�Z òU/V g-e x Z ñ [�Z � aOw/a1V ��j Z w,j Z1[

j Z w,j Z�[-�-»O�/»



Ð�µ-µ ®�¯-°�±#°�²O³´¬/µE¶-¯��8·,°
W �-Ã�x h�Z1[ÊZ j���V�ñ�ñ(' e�dOh�hO[-g �/U d b�j5a)U�x�a h�Z1[
Z�g U [
Z�h � Z j���V�ñ [
d j Z�[ aÁb�a��/U�ó d ^�^ dlk�oj Z w,j Z�[-�O[
d �/U/V)^ ��d x k�o� d1[ a s-s�Z �
V1ñ-ñ Z j � ò>j [�g
Z ò� �5ºw g ^ �-»O�/»U/Vf� �8º n

d ��j d x�� g x-x Z1[� g x �/d ��j d x�ó�aNj-j Z1[/qOg � s j Z1[/È5º ËN�U/V s-�8º n �s V-V [ U�a�� d j �OsU/V [/�5º n
À[
Z j��5a�� h��/À�m)[ Ë �w g ^ � w g ^ È �
V1ñ [�d j Zlks V�V [ U�a�� d j n [ n � o,�Oh/d ^-^ da,b k j Z w,j Z1[  w g ^ ò d �-U]òE� d�[ a s�s�Z ��V�ñ�ñ Z j o j�� Z �W b/V [�Z j d�h�Z1[ w Z x1_ Z ��V�ñ�ñ Z j� d1[ a s�s
Z �
V1ñ�ñ Z j � ò>b d x�w Z òñ d1[ j�a s
Z x � ñ d�[��-[�[�d ¿ ks V�V [ U�a�� d j n [ n � oW V1ñ/U d j Z1[
Z�d�[�[
d ¿�w
�
d x-xfb�x1¿-j k ñ d1[ j�a s
Z x n �

g x o�
d x-xfb�x1¿-j��1ñ
V/w Z � [�k�s V�V [ U�a!� d j n � g x n [�Z j���a!� h5o�
d x-xfb�x1¿-j��1ñ
V/w Z � [�k�s V�V [ U�a!� d j n ñ d1[ j5a s
Z x n Ë º�m)[�Z j��5a�� h5oU Z x�j d�q V/w k�s V-V [ U�a�� d j n ñ d�[ j5a s�Z x o)� U Z x1j d�q V�w ks V�V [ U�a�� d j n ñ d1[ j�a s�Z x o Ë [�Z j���a!� hU Z x�j d�q V/w k�s V-V [ U�a�� d j n � g x o)� U Z x1j d�q V�w ks V�V [ U�a�� d j n � g x oNÈ�[�Z j���a!� hZ �-U�a,bZ �/U�U�VZ �/U�U/VZ �-U-U/Va)b k � d�[ a s-s�Z ��V1ñ-ñ Z j o j�� Z �

i
[ aNj Zzk{m n

m/o`p
¼
�*)1½

¼
d �/UOjÞò�a s-s�Z ò9��V�ñ p n j�a,U n j Z w,j Z�[ n w g ^Z �-U�a)bW

¼ a!�-U Z1[ j�a,U Z ��j5a1x+�-Ã�w)j Z �
V1ñ`V hW w1ÃOj-j Z1[Êd�[�[�d ¿�w}^%ò!ñ d1[ j5a s x Z1[ V h �
V1ñ [
d j Z1[ V)^ s�[ a!� h � g x�x Z1[h/d ^-^ dO� b�a!�-U-ó d ^-^ dzk�oñ�j�a,U � b�a��/U � a)U k�h/d ^�^ d�oj�a)U � j5a)U È ñ�j5a)UZ �/UÊw g�e-[ V g j�a!� Z�Æ�Ù �1j�a,U



" Î-, .0/
°�ÒBÖ/·215°�¯/Ö�°�²3# ·,ÔÕ·�#å·1³�±t·,° Ð�µ�Ð4 �65 798?¥I¡�§�¤;:£¥=<�§R¥=>@? ¤�¢�¤A? ¤�¦@B5¤�¥
àªá ô�á>â õ�ùOölëÍùOìPð C8ìIù�ê>ìEDF�9ï
d ��j d x�	�
�� G2HJI �2����	 K 	�* " ** " Ý Ü 0 	��å�� & **�	 @ ��	�� ")( �
	 8	�*� � ���'�$O	;* " ���
	; ��£ � ��'�� � ��	��d ��j d x�	�
�� Z � [ G2HJI �2����	 K 	�* " ** " Ý Ü 0 	��å�� & **�	 @ ��	�� ")( �
	 8	�*� � ���'�$O	;* " ���
	; ��÷	���	�* K � @B" ���
��$ " 7I	���
V1ñ [
d j Z G2HLKMHON P ��� ",@ ��3 @2@ 	�*RQ " ** " Ý 0 	�� ",@2@ 	;� �  
* " ��	�*ñ d1[��-[�[
d ¿ G2HLKMHON P ��� ",@ ��3 @2@ 	�*RQ " ** " Ý 0 	��6 " *��2$O	 @ ��3 0 *�	£ ��£ " *��2$ @ 	�*�
	�* @ � K�K 	�* M 	��å��'�
	�� ")( ��3 @2@ 	�*S d ^�^ d . Ý/���	 0 	����Q� ",0L@ 	��
	;� �  
* " ��	ñ
V/w G2HON P ��� ",@ÍK �2���	�* 
3
�
$/��	�*TQ " ** " Ý 0 	��S�
	;�*�	?$ �-� *����2� " ��	�*(J� * ",@2@ 	; " *��2$ @ 	�* �1K �-3 @2@ 	�*F=��Q3 @2@ 	�*��	;� " *��
	H��'�
����	?�2���
	{�I=ñ
V/w U � [ ./�10 ñ�V�w/Ü 0 	�� (�� *R � ���'�� � ��	��å�Í	���	�* K � @B" ���
�$ " 78	��S aNj�j*U [ : P �-� ",@ÍK �2���	�* 
3
�
$-��	�*Q��VQ< H : P �-� ",@PK �2���	�* 
3
�
$-��	�*Q��W�<H : P �-� ",@ÍK �2���	�* 
3
�
$/��	�*��YX�< " ** " Ý 0 	��å " *��2$O	 @ ��3 0 *�	U(U�x1j d�q V/w ./�10 ñ�V�w/Ü 0 	��å$/3
� 0 	�� A ����*�2� K 	�*Q���'�
	��S�
	�*R7 @ 	 M 3��
�$-*�	 M 	��Q��'�
��j5a)U
w1b d�s j�V [ K[Z]\_^a`cbTdfeTZhgfi 	�*��
	�� (�& *����	?��'�4�Í	��S7 @'� $a!�-U�U uOÆ�d1u K Z]\_^a`cbTdfeTZhgfiRj]\lkT^Tm6n6ohd6n 	�*��
	��å��'�
���	;��'�6�Í	��S7 @'� $p
x�V s�Æ
d�u P �-� ",@ 7 @'� $-$O	j5a)U
w-w s-[ a)U�j q � @ �
��2����	�* M�",@l0 	 @2@ 	 0 3��
��$-*� M �
�2� K 	�* ")( �Ý/����	 0 	���	�* K �a)j(U [
d j5a1V��*U [/½ a S U1_*U S j P �-� ",@ �2��	�* " �� � ��	�* 0 	��åü �Fý 	�*�þ ÿU �(U [ S a�x d �/U
w s�d p . 	�	��4�� @ 	���	�* K � @B" ���
�$ " 78	��p*U1j d ��	��S*�	sr��27
* � $-$O	;��	 0  I	�* " �3
*utñ [ S . �*�	�� K�0 	��4 
* �1K * ",0 M 	�*���� � �ñ�� d _�� . �*�	�� K�0 	��4� "�M �å ��L�
	��� 
* �,+ 	�$/���
	�*�$ & *�	��
àªá ô�áÕô vAw]éyx�è�ê>ölé�ï�ù

b g � � j5a1V ��b�a��/U � a,U k S oU/V g p�x�U�ñ [ U � aOw/a1V � S n b�a��/U � a)Ub�a��/U � a)U � Ë,x-V S kNº���» Ë [
d �/U/V)^ ��d x k�o-o,� S[ U1j g�[ �U��/U�b g � � j�a�V��vb�a!�-U � a)U
b g � � j5a1V � g-[�kFo
� �
d�[�d

� j(U [�k�½��O�/�5º[z
o}g�[�
d x-x �����/� � ����� � �5¹FÆ/��k U d j�V n

s x�V s-s U � og�[-� U d j�V �-��p Ë pN�-�1s x�V s-s U �[ U1j g�[ �U��/U�b g � � j�a�V�� g�[



Ð�µ�, ®�¯-°�±#°�²O³´¬/µE¶-¯��8·,°
W � g ^{U [ U [ a!� S d b S aNj�j*U [ ñ g � s j*U [b g � � j5a1V � S aNj-j(U [ a��/U�U u�k 	 s V [ n 
 s V [ n � s V [8oa���j*U S U [ 	 s V [ n 
 s V [ n � s V [ n S a)j�j(U [ a!�-U�U uS aNj-j(U [ a��/U�U u-��k 	 s V [ Ë ºOo)È/d �-j d x�	�
(� kNºOo�mÍk 
 s V [ Ë º�oNÈ/d ��j d x�	�
�� kFºOoOm�d ��j d x�	�
�� ktÀ
oOmPk � s V [ Ë º�o[ U1j g�[ �U��/U�b g � � j�a�V�� S a)j�j*U [ a!�-U(U u

àªá ô�á�� | ö}w�èOê>é]ï�ù~ � 3
��2��	;�� @z" � �10 7-Ý-���	Ï " *��2$ @ 	�* �1K ��3 @2@ 	�*�� ñ�V/w �1K S a)j�j(U [ &
w g p [ V g j5a��*Ufb�x1¿-j k ñ d1[Iº n ñ d1[
À
oa��-j(U S U [ ñ d�[8º n ñ d�[�Àa��-j(U S U [ 	 n 
 n �W V,^�p�¿-j��5a�� S aÁñ�V�w d1[�[
d ¿	 � ñ�V/w kFº n ñ d�[8º�o
 � ñ�V/w k#À n ñ d�[8º�o� � ñ�V/w k � n ñ d�[8º�oñ�V�w kFº n ñ

d1[8º�oN� ñ�V/w kFº n ñ
d�[�À�o

ñ�V�w k#À n ñ
d1[8º�oN� ñ�V/w k#À n ñ

d�[�À�o
ñ�V�w k � n ñ d1[8º�oN� ñ�V/w k � n ñ d�[�À�oñ�V�w kFº n ñ

d1[�À�oN� 	ñ�V�w k#À n ñ
d1[�À�oN� 
ñ�V�w k � n ñ d1[�À�oN� �W V�ñ-U d j(U [ U S a)j�j(U [Êd1[�[
d ¿S a)j�j(U [�k ñ�V/w kFº n ñ d�[8º�o n ñ
V/w k#À n ñ d�[8ºOo n ñ
V/w k � n ñ d1[IºOo-oN� ñ d1[IºS a)j�j(U [�k ñ�V/w kFº n ñ d�[�À�o n ñ
V/w k#À n ñ d�[�À
o n ñ
V/w k � n ñ d1[
À
o-oN� ñ d1[
ÀU��/U�w g p [ V g j�a!�(U�b/x�¿�j~ � 3
��2��	;�� @z" ����Ý/���	; " *��2$O	 @ � ñ�V�w U � [ &

w g p [ V g j5a��*Ufb�x1¿-j��1ñ
V/w3U�� [�k�s V [ n ñ d�[ n [ U1j oa��-j(U S U [�s V [ n ñ d1[ n [ U1jñ�V�w U�� [�ks V [ n ñ d1[5o)� ^�V�U g x�V k ñ�V�w U � [�ks V [ n ñ d1[8oNÈO[ U1j8Ë º n d �-j d x 	�
(��U�� [�ks V [8o�o)È5ºU��/U�w g p [ V g j�a!�(U�b/x�¿�j
�1ñ�V�w U � [



� ���*�{���M��� � �0����� ����� �����*� ����������� �L�
© ( ��	�* " ��	 M 	�*�2� Kc")(  
* �,+ 	�$/�* "  
 � *��	��v	�*6�
	�* ( 3
���
	��6	�� 0 �1�
	 " �E3���*�	 K ��	 �� @ �� " ���
� Û�3 0L0 	�� (�� *H��	 @ 	E��Ý/���	 0 	��]�F=zÚ � *£	��£�Ý����	 0 	�*��
	�*��  " *��2$ @ 	�* �1K � �� @ �� " ���
	 Ü $ " ��� @ �� " ���
�#�3 0L0 	��åG����
	���� �10 ¡£¢R¤ ¥§¦ ¨© ª «Y¬}�® ¯�°²±6³ ´cµ=±f³¶6µY·¸·¸· µ=±6³¹}º � �÷=����
� MO� *�» ª¼ 	�*£	���	�* K �'	�� ")(F½�¾ ��	� " *��2$O	 @ �D�
	��O¿ ¾ ��	��� @ �� " ��� � K � M 	�� M 	��´	�� @ � K 	 (J� *��
	 @ �2� K �{=þª3 @ ��2 @ �Àr��2��	���	��ª	�* K � M 	�� M 	�� � ¦ ��Á ÂÃ � ÁÅÄ �ÇÆaÂ��ÈÂ � �÷=��3�� �
	�* 0 �å�2$/$O	 M�A *�	 �FM 	�* @B"  
 I	����
	E " *��2$ @ 	�*a� Ü � MO� *M� Á 	�* " �-� ",@2@ 	�� ")(�K �2���	�* @B" �
��	�* �1K� 	�* " �-� ",@2@ 	�� ")(  " *��2$ @ 	�*F=�� 0�� �
� A ��
�2� K �� @É� �
	{G���	�*�	��÷� @ � K �
�2� K�Ê =�� C Ü 	�*÷�
	�*÷��	�*��� M �'�
	�*�	�� 0 	����OÂ'=��?	����	4	�* (J� * " ���
	��÷$O	 0 �'�$O	6 � ��	����� ",@ �$ ",@ �$ ",@2@ 	�*�	�*L*� K �� K � 0 	�� " *��2$O	 @B" �-� ",@2@ 	�� � ��	 ")( ��
�2���÷= Ê �{=*Ë � * 0�",@ � " * K 3 0 	��-��	�*�	�� (�� *R�
	����	 M 	�� M 	�� " �% " *��2$ @ 	�*	�*�3���$ AÞ@ ����	 @ � K 	�=
� " 	���	�* K �'	�*��	�	�* K � M 	�� M 	��å	�� (�� *��
	 @ �2� K $ " �S	��ÇÌ 0 �'�
�
	 @cÍNÛ �� @ ��� " ���
���3 0 G����
	��Q� �10 	��� Û � � 7
78	 @ ���2����	 K * ",@z�NM 	�*� " *��2$O	 @ 	���	�* K �'	�*ÏÎ¡Ð¦ÒÑ °-ÓÔº ¡£¢R¤ ¥cÕ ± ´ Õ ± ¶YÖsÖsÖ Õ ± ¹§× » ¬ × »!Ø ÖsÖsÖ » Ó � �÷=�Ù3�
� MO� *yÕ ±ÛÚ 	�* (J� *��
	 @ �2� K 	�� ")( 	���	�* K �'	�* ")( �
	�� ½{¾ ��	R " *��2$O	 @ =��É����	 K * ",@ 	�*��	�$ " �ÜÌ-*Ý/$-$O	����2��� Í�1K ¡`$ " �S�$/*� M 	���� �10

¡Ð¦ÞÝ© ª «Y¬ Ñ  ® ¯!±6³ ´ Õ ± ´R× » ¬ Ñ �® ¯[±6³¶ Õ ± ¶ß× »�Ø ÖsÖsÖ Ñ �® ¯[±f³¹ Õ ± ¹y× » Ó � �÷= Ê �
�1K �
	�* 0 	�� " � ¡à¦ � Á ÂÃ � Á@Ä �ÇÆaÂ��ÈÂFá It Ã  ¯ Ä I Æfâ Ó � �÷= C �
�1K ãÀä Ã ¡�Æ§¦ ãÀä á � Á ÂÃ � Á@Ä �ÇÆaÂ��ÈÂ âæåæ� ã$ä á It Ã  ¯ Ä I Æfâ � �÷=�ç3�è_éEêìë!í�ê�îßïcð_ïFê�ð�ñaò[ò óhðlô_ï6õ�ïfð�öø÷[õ�ë�ïfô}ï6õúùÏï6õ[û]ïfí�ô_ò[ñhðlô_ê�û]ï6í$üTý$ô_ê�í�þÛô�ñaõ[ë!þlþl÷!ÿ���� ´ �!óßî�ö²ð�ñÉë!ï6õ!õ[ï§ï6õ@ÿÉê²ë!ë!ï6í�ïfýõ[ïfð_îaê�����ïRë�� ´ ïfðYë!ïcô�êìûÏû]ï ÿÔ÷[í�ê�îaô}ñTô
	�õ�ë�ï ï6ûÏþlï6ÿÉò ïfí��Ïê�þ�ôlð��ûÉóßîÉë�ï6õ@ö²ð_êìïfõ[ïfð_îaê�ö-óhðYþ��þÛô_ï6ÿÉïcô�F� Ù



Ð�µ�� ��ÒBÔÕ×#±{²O³ �8×{×tÓ=#��J¯�°��8·1ÔB·L×���×#±{·�#å·,±
þ 	�� . ��2* @ �2� K�¾ � "  
 
* � �/� 0�" �� � � � ãÀä Ã �ÈÂ²ÆA¦Ð� ãÀä � Ä �Ç� Ü �
	�* K�AÞ@ �
	�* (J� *���� � *�	;�Ý/����	 0 	�*� � Á���� I �1K Ã � ÁÅÄ ��Æ ��� I � Ü $ " �å�� @ ��� " ���
���3 0L0 	��S�$/*� M 	���� �10ãÀä Ã ¡�Æy¦Ð� Á ã$ä á � Á� ÁÅÄ � â Ä � ãÀä á �� ÁuÄ � â åæ� ãÀä á It Ã  ¯ Ä I Æfâ � �÷=�� �
� ��� � ¦£¤�¥I§�¡
þ 	��å�
	��
��	;�� @ �� " ���
�#�3 0 Ü K 	���G����
	�� 0 �'�
�
	 @ 	���	�* K �'	�� ( 3
���
	��R� ")( ���
�2� Ê = Ê

�� "! ¦ Ä$#
ãÀä Ã ¡�Æ
# t %%%% Ó'& Ó)( ¦Ð� á It Ä I ¯ Ä I â � �÷=+*3�

�1K �
	�* 0 	�� �1K �#�R�
	�� M1" * 0 	�$ "  " r��2��	�� Ü-,�Ü ( 3
���
	��l� ")( ���
�2� Ê = Ê � � " , 	�* ( 3
���
	�� (�� * (�" ���� �1@ ���MO�1@ 3 0 	�� 	�*��
	�� ,/. �
	�*�	�* ( 3
���
	��a�{=
� �65 0!¥21?¨
q43 @6587:9<;>=?5�@ 3 K@; 3 ;
K�AB;S(�C * 5 Ý 587DA�0EAB7GF-9<; G ;>=?AH5 3 =?AB7I7 *Ý FJF�AB7IA * K 3 M�AB7�M�AH=

K9¦àt ® ¬ #
ãÀä ¡
#2L

¦àt ® ¬
ãÀä á � Á� ÁuÄ � â � �÷=+M3�

� L ¦�� Á �{=IÚ C * @N9FM�AE=?AB;>5 3 7DAB7DA * �PO ¦ ÓÓ)(RQ�Q I � C-SUT Ý @6=?ABV�5 Ý 587DABWEAB7 3 =?AX9,@2K�9-5;@ 3 K@; 3 ;
K�AB;� K�¦àt ® ¬ ÓÓ ( �{=
� �ZY []\

^ 9<V8WEABF@9<S_9 r 3 7DAB7DAB;ªM�AH=]F�C-;>587:9<;�7I78V Ý F Ü_,a`
Ü F-9<; G ;>=?AH5b5DC-WEc
,ed ¦ ,/. ågf

Ød LihjUk l � �£=��Xm3�
� M�C-V

f d ¦ I
L á #2L#?h â d ¦ t Ã � ÁuÄ �ÇÆ� ã$ä á � Á��Á Ä � â � �on�� ���

C1K
jUk ¦ I

L á #2L# K â
k & Ó ¦ t Ã � Ä � Á Æ� Ö � �on��Ï�3�

pZq ë�ïfô�ösraí�îßï6õ[ë!ï§ð_ï6îßõ!ï6þ�ÿÉïRëutGvRw§óßîÉë�ïfð_ÿÉïRëIxyv ´z �



{ Î|� }L·�#åÒB×t¶ 1l¯-±t·1³�±tÒÕ²OÔ Ð�µ�~
Ú V:9�� 3 K@; 3 ;
K Ê n�� M 3 =?AH5u9<7

, . ¦ � á I Ä t Ø  ¯Ã  ¯ Ä I Æ Ø â � �on��ÏÙ3�
C1K�=?AB7GF@9<;��>;>=?AH5u9<7

,a`� ¦ I Ä Ã ¬�� Ø t Æ Ø r 5 r#� Ã ¬s� Ø t Æ�å Ã ¬s� Ø t�K�Æ Ø r 5 r#� Ã ¬s� Ø t�K�Æ Ø � �on�� Ê �
� AB7"5DAH5o9<7"ABV"=?ABVoAB7 Ì W�9<� 3 58F�ÍNÛ�78V Ý F M�AH= K ¦ I���O�� ¦  ® ¯ Ü � M�C-V����Ó ¦ I�3 F�F�A�ABV
7DABW�S)ABV:9<78�?V�9�T �_� ;?� 3 � n
� ��� � ¤A? ¡D��¨ :Ü<ÉB5¤�¦@B5¡T>�¢
� AB��W � C-��78��T�V 3 AB;>ABV8� 3 ABV�� 3�� AB7 � AH=�� ¦ Ä t ® ¬

ãÀä Ã ¡�Æ Ü C-��=?AB7�F�ABW 3 58F�A]S)C-7DAB;�7 3 9<��F@9<;
�>;>=?AH5b5DC-W Î

� ¦ á # �# � â
k & �

¦ Ä t ® ¬
ãÀä á ��� Ä �� â Ä t ® ¬

ãÀä Ã It N  ¯ Ä I Q Æ Ö � �on��X�3�
� 9 � =?A4=?ABV 3 F�F�A � � VDAB7 = 3���3 =?ABVDAB7 WEAH= �OÂ 3 � 3 �@; 3 ;?� �on�� ��3 ���6A � 3 F�F�A � 9 � AG58F@9<���6ABVDAB7aV 3 �@7 3 �@7 n



�Xm ç



¡ ���ú���L� �È�M� �
P ���6AB; Ü þ¢nU£ q43 �6=?AH58�6A Ý Ü �on)¤��XM@M(�¦¥�n�§ ¨-©bª¬«U�®¦¯�°¦±²©"«�³s´@�±�¨-µ�´·¶�³|±�¸B«�±�¹<° Ü ÿ �N9<VDAB;>=?C-; ü VDAH5D5 nP ;?��AB��� Ü ÿ�nº¤��XM@*@*�¥�n�ü ABVD58S)A r 7 3�� AH5bC-;�7 � A��@�N9-5D5G78V:9<;>5 3 7 3 C-; Ü¼» ¨-«�¯�µ2´-³¼¨·¶eª_½J¾�°¦±�¿B°�´@µ¬¹À¿B½U®¦Á
©"±²°¦�¯¦¾�¨·¶�°B¨@³|±�¹<°eÂ2Ã � *3�ßÎ_* ç ÙÅÄ�*����@nP ;?��AB��� Ü ÿ�nJ¤��XM@M(�¦¥�n*~ AB�N9�Æ?9<7 3 C-; 3 ;Ç� 36È � 3 =?5 Ü S)C-� Ý WEABVD5É9<;>=oS?�N9-587 3 rFr V Ý 587:9<�65 Ä 5878VDC-;¬ÊÅTPV:9<� 3 �6A
S_9<787DABV8;>5�9<;>=�S?VDC-Ë?�6ABWE5 Ü
» ¨-«�¯�µ¬´@³¼¨·¶bÌ�¨@µ>Á¦§a¯¦¾<°¦�´-³P³|±Pµ2®�Í2¨-³Î±�¹<°�Ï�Ð
Ï�ÑXÏ�Ð¬Ð�ÎE�ÏÙÅÄ�Ù(�@n
Ò A 3 ABV8�6A 3 ; Ü ~Çnº¤��XM@M@M�¥�nÇÓ�½U®¦¯¦©E´-³2Ô/½J¾�°¦±�¿B° Ü ÿ 9<W�Ë?V 3 =U��AÇÕu; 3�� ABVD5 3 7 Ý4ü VDAH5D5 n
Ò V 3 78� Ü �"nº¤��XM@M@M�¥�n/Ö�¨-¯B�¯·´-µ Ü>× ��ØÙÒ4Ú ��ABV n
ÒGÛ 5D5D�6ABV Ü �on¼¤��XM@*��Å¥�n�^ 3 5 r C-�>5 � CFý 3 ;�58�?S2ABV r C�C-�6AH=R� 36È � 3 =?5i9<;_9<� Ý 5DAH= 3 ;R7DABV8WE5�C<T'78V:9<;>5Û
S)C-V87]7 � AHC-V Ý T�C-V]V:9<;>=?C-WÜWEAH= 3 9�ý 3 7 � AB;>ABV8��AB7 3 r = 3 5:C-VD=?ABV Ü Ô/½�¾<°¦±�¿D´@³�ÝI®¦ÞX±�®¦ßáà�®B��®B¯:°
â_ã � *3�ßÎ_��ç��XÄU�@�-mUn
Ò �?��;>AH5 Ü Úen Ü ü ABVDA Ý V:9 Ü ^on�£ ~ 3 rsr 9<VD=?C Ü¼ä n'¤��XM@M@*�¥�nåÿ C-���6A r 7 3�� A�58�?V·T�9 r AÀ= 3så �>5 3 C-; Î ;�Û�T�C-�6=ý49 Ý F 3 ;>AB7 3 r WEC-;�7DA r 9<V8�6C�5 3 W��?�N9<7 3 C-; Ü Ô/½�¾<°�±�¿D´-³¬Ýu®¦ÞX±�®¦ß�æ â>ã � ���¦n
ç�Ý VDA Ü¬ä nPÿ�na¤��XM@M@��¥�n;© ;>ABV8� Ý W�9-587DABViA È �_9<7 3 C-; Î P �6CNý%Û�7DABW�S2ABV:9<78�?VDA�9<S?S?VDCXÆ 3 W�9<7 3 C-;�7DC
Ë Û 5:58�6ABVD5GV:9<WE=?C-W÷Û9ýe9<��F�WEC�=?AB� Ü Ô/½J¾�°¦±�¿:´-³2ÝI®¦ÞÅ±�®¦ßéè â Ï � �X*3�¦n
ç�Ý VDA ÜJä n
ÿ�n2¤��XM@M@*�¥�n ê C-�?V r A�C<T¼;>C-;�ÛZ9<V8V8ë>AB; 3 �>5u9 � 9<V:9<��A�VDAB�N9�Æ?9<7 3 C-;y7 3 WEA 3 ;y�@�N9-5D5·T�C-V8W 3 ;?�
� 36È � 3 =?5 Üº» ¨-«J¯¦µ¬´-³a¨·¶bÌ�¨-µ_Á¦§a¯¦¾�°B�´-³P³|±Pµ2®�Í)¨-³|±�¹<° S?S n�� Ê �ÅÄ � Ê MUn
ç�Ý VDA Ü�ä n1ÿ�n Ü�ì �65DAB; Ü ËÇn<Ò�n<£�ÿ ë?V 3 587DAB;>5DAB; Ü�q nU¤��XM@M ç�¥�nUí C r 9<�UAB�N9-5D7 3 r A¦ÆUS_9<;>5 3 C-;"WECJ=?AB�JT�C-V
��3 5 r C-�>5�Û � CNýî9 r 7 3�� 9<7 3 C-;ïAB;>ABV8� 3 AH5ÇC<TI�@�N9-5D58T�C-V8W 3 ;?�ðWEC-�6A r �?�N9<Vo� 36È � 3 =?5 Ü Ô/½�¾<°�±�¿D´-³/¯8®¦ÞÅ±�®¦ß
è â Ð � �3�ßÎ{�(�Å����Ä��(�Å� Ê n
Ú �>5 r C Ü ÿ�n Ü Ø 9<���6C Ü üan Ü ü AB78V 39ÜFP n'£ ~ C � ABVDA Ü þñnI¤��@m@m ��¥�nòê 78VDA r ë>AH=óA¦ÆUS2C-;>AB;J7 3 9<�65 3 ;ó9
= 3så �>5 3�� A��N9<787 3 r A�WECJ=?AB� Ü Ô/½J¾�°¦±�¿:´-³2ÝI®¦ÞÅ±�®¦ß�æõô â n
Ø C-�6=?587DA 3 ; Ü þ¢n'¤��XM ç@M�¥�n�^ 3 5 r C-�>5Ç� 36È � 3 =?5"9<;>=ö78ë>AÀ�@�N9-5Ç78V:9<;>5 3 7 3 C-; Î P S)C-7DAB;�7 3 9<�GAB;>ABV8� Ý
Ë_9<V8V 3 ABVuS 3 r 78�?VDA Ü�» ¨@«J¯¦µ¬´-³¼¨8¶�§¼½U®¦©"±�¿:´-³¬Ô/½�¾<°�±�¿¦° â Ï � M3�ßÎ�Ù����@*ÅÄ�Ù���Ù@MUn
÷ 9<V8V 3 5DC-; Ü Ø"n>¤��XM���ç�¥�nuÓ�½U®�¹-¾-µ¬´@©o±�¿øª¬¯8¨�ª?®¦¯B�±�®¦°i¨·¶I°�«Åª?®¦¯8¿D¨X¨-³6®8¹À³|±�¸B«�±�¹-° Ü�P r 9-=?ABW 3 r�ü VDAH5D5 n
÷ �_9<;?� Ü çon Ü ÿ C-��� rsr 39Ü ç"n)þ¢n-£�þ rHù AB;?;_9 Ü Ø"n<Ò�n�¤��@m@m ��¥�n?ç�Ý ;_9<W 3 r T�V:9<� 3 � 3 7 Ý 3 ;ÇS)C-� Ý WEABVD5 ÎP r C-W�S_9<V 3 5:C-; 3 ; 3 5DC-Ë_9<V 3 r 9<;>= 3 5:C r ë>C-V 3 r�r C-;>= 3 7 3 C-;>5 Ü�» ¨-«J¯¦µ¬´-³�¨·¶ñ§¼½U®B©o±�¿D´-³GÔ/½�¾<°�±�¿¦°
Ï¬Ï�ô � M3�ßÎ�Ù@M �@�ÅÄ�Ù@M Ù ÙUn �Xm��



Ð�µ�� úzÒ'±#±{·,°�²O±tÓ5°
û�µ¬�®¦³ Ö�¨-¯¦�¯8´-µ § ¨-©bª¬±P³6®¦¯ ¶H¨-¯ à ±²µ>«@ü ¤��@m@m Ê ¥�n × ;�7DABV8;>AB7D5 3 =?A n
ëJ7878S Î Ê@Ê)ýRýRý n 3 ;�7DAB� n¸r C-WÀÊ<5DC<T�7>ý49<VDAÅÊ�S>VDC�=U� r 7D5�Ê r C-WES 3 �6ABVD5�Ê � 3 ;¬Ê n
ä Û�r F��6A Ü�ä n/¤��@m@m ��¥�n4þ C�=?AB�65�C<T r C�C-S2ABV:9<7 3�� A�= 3så �>5 3 C-; Ü'» ¨@«J¯¦µ¬´-³/¨8¶�ª_½�¾<°�±�¿¦°�ý4¿D¨@µ¬¹�®¦µ?°X®8¹
©E´@��®B¯bÏ�Â}Î�� Ê � ÙÅÄ � Ê Ù çUn
ù C-Ë Ü-þ n@£ P ;>=?ABVD5DAB; Ü ÷on�ÿ�nU¤��XM@M Ù 9 ¥�n¬ù 3 ;>AB7 3 r �N9<787 3 r A{Û���9-5 WEC�=?AB�>C<T r 9<��AGA å A r 7D5 3 ;�ë 3 �@ë
=?AB;>5 3 7 Ý � 36È � 3 =?5u9<;>=�9Ç7DAH587IC<T�78ë>A�WEC�=?A{Û r C-�?S?� 3 ;?�E78ë>AHC-V Ý C<T¼78ë>A 3 =?AX9<��Û��@�N9-5D5G78V:9<;>5 3 7 3 C-; Ü
Ôe½�¾<°�±�¿D´-³2ÝI®BÞX±�®BßõæïÂ ã � ç3�ßÎ Ê Ù ç Ê Ä Ê Ù��@��n
ù C-Ë Ü2þ n2£ P ;>=?ABVD5DAB; Ü ÷ÇnPÿ�na¤��XM@M Ù Ë ¥�n�~ AB�N9�Æ?9<7 3 C-;�= Ý ;_9<W 3 r 5 3 ;�9��N9<787 3 r Ao��9-5 Î P 7DAH5D7
C<TÉ78ë>A�WEC�=?A{Û r C-�?S?� 3 ;?��78ë>AHC-V Ý C<Ta78ë>A 3 =?AX9<�
�@�N9-5D5878V:9<;>5 3 7 3 C-; Ü Ô/½�¾<°�±�¿D´-³2Ýu®¦ÞX±�®¦ß�æïÂºÿ � �3�¦n
þ AB78VDC-S)C-� 3 5 Ü ËÇn Ü ~ C@5DAB;JË?���?78ë Ü3P n Ü ~ C@5DAB;�Ë?���?78ë Ü þñn Ü q AB���6ABV Ü�P n�£ q AB���6ABV Ü ©In>¤��XM@� Ù�¥�n8© È ��Û
9<7 3 C-;�C<T�587:9<7DA r 9<� r �?�N9<7 3 C-;yË Ý T�9-587 r C-W�S?�?7 3 ;?�ÇW�9 r ë 3 ;>AH5 Ü)» ¨-«�¯¦µ¬´-³º¨·¶o§¼½U®B©o±�¿D´-³?Ô/½�¾<°�±�¿¦°
� Ï � ç3�ßÎ��Xm@*��XÄ �Xm@M �UnË 3 AB�65DAB; Ü¬ä n_ù�n2£ ç�Ý VDA Ü¬ä nPÿ�n�¤��XM@M ç�¥�n�Ú ��� r 78�_9<7 3 C-; n = 3 5D5 3 S_9<7 3 C-;�78ë>AHC-VDABW T�C-VuTPVDA È �>AB; r�Ý
=?ABS)AB;>=?AB;�7�58S)A r 3 � r ë>AX9<7 Ü Ô/½�¾<°�±�¿D´-³)ÝI®¦ÞX±�®¦ßéè â Â � � �3�ßÎ��X���-� Ê Ä �X����ç(�@n
ü VDAH5D5 ÜHþ nH÷Çn Ü�q AB�?F�C-�658F Ý Ü ê2n P n Ü ^ AB787DABV8� 3 ;?� ÜÅþ n q n�£cÚ �N9<;?;>ABV Ý Ü Ò�nFüan�¤��@m@m Ù�¥�nJÌi«J©�®¦¯¦±�¿:´-³
Ýu®8¿B±�ª?®�°�±Pµ�Ö�¨-¯B�¯·´-µ���� Ü � AH=U; Ü ü VDAH5D5 ê-Ý ;>= 3 r 9<7DA�C<TÉ78ë>AiÕb; 3�� ABVD5 3 7 Ý C<T ÿ 9<W�Ë?V 3 =U��A n~ 3 7DC-V87 Ü ~�n¬£$ê C-��� 3 r ë Ü ü¼n¼¤��@m@m Ù�¥�n4Ø �N9-5D5 Ý = Ý ;_9<W 3 r 5�C<T F 3 ;>AB7 3 r 9<��� Ý r C-;>5878V:9 3 ;>AH=�WECJ=?AB�65 Ü
� ¹-Þ�´-µ2¿:®�°�±Pµ�Ôe½�¾<°�±�¿¦° â�� � Ê �ßÎ��(�XMÅÄ�Ù Ê �Un
ê�r ë?V Ú =?ABV Ü}q na¤��@m@m@m�¥�n���¨�ª�ª¬±Pµ	��±Pµ�
�±²°B¨-¯8¹�®¦¯D®8¹��®8¹-±�´�ý � �R¨X¹�®B³��4³s´<°�°�Ö�¨-¯¦©E®B¯�´@µ¬¹ �
��¨�ª�ª¬±Pµ	����¨X¹�®¦³ Ü ü ë ç 78ë>AH5 3 5 Ü ç ABS_9<V878WEAB;J7�C<T þ 9<78ë>ABW�9<7 3 r 5�9<;>= ü ë Ý 5 3 r 5 ��× þ Ú Õ Ú P � Ü~ C@58F 3 �6=?AiÕu; 3�� ABVD5 3 7 Ý�n × þªÚ Õ Ú P 7DABF�5D7G;?V n{Ù@* Ê n
ê�r ë?V Ú =?ABV Ü q n_£ ç�Ý VDA Ü_ä n
¤��@m@m ��¥�nÞÿ C-W�S?�?7DABVD5 3 W��?�N9<7 3 C-;>5iC<TÉ78ë>AiV:9<;>=?C-W�Ë_9<V8V 3 ABV�WEC�=?AB� Ü
Ôe½�¾<°�±�¿D´-³/§¼½U®B©o±²°¦�¯¦¾�§¼½U®¦©"±�¿D´-³2Ôe½�¾<°�±�¿¦°eÂYÎ�Ù(�Å��ÙÅÄ�Ù(�Å�-*Un
ê�r ë?V Ú =?ABV Ü�q n Ü ê 9-5878V Ý Ü ê2n Ü ç�Ý VDA Ü@ä n�£ Ø �6C-78�XABV Ü ê2n>¤��@m@m@m�¥�nIÿ VDC@5D5DC � ABV'7DC�S2C-7DAB;J7 3 9<�¬AB;>ABV8� Ý
�N9<;>=?5 r 9<S2Ae=?C-W 3 ;_9<7DAH="= Ý ;_9<W 3 r 5 3 ;o9uWEC�=?AB�J�@�N9-5D5Û�T�C-V8W 3 ;?��� 36È � 3 = Ü�» ¨@«J¯¦µ¬´-³>¨·¶i§¼½U®¦©"±�¿D´-³
Ôe½�¾<°�±�¿¦°bÏ¬Ï � � � �3�ßÎ¬M@* Ù Ê Ä�M@* Ê mUn
ê AB� 3 787DC Ü þñn�¤��@m@m@m�¥�n q ë>AøF 3 ;>AB7 3 r �@�N9-5D5�78V:9<;>5 3 7 3 C-; Ü�» ¨-«�¯�µ¬´@³U¨·¶
ª_½�¾<°�±�¿¦°4ý>¿D¨-µ¬¹�®Bµ?°H®8¹�©E´@��®¦¯
Ï � Î�ç Ê �@�XÄ�ç Ê *@�Un
ê 7:9<� å ABV Ü ç"n
£ P ë_9<VDC-; Ý ÜYP n ¤��XM@M Ê ¥�nÀû�µ¬�¯·¨X¹@«U¿H�±�¨-µõ�¨�ª?®¦¯8¿D¨-³�´@�±�¨@µéP½U®8¨-¯¦¾ Ü�q 9 Ý �6C-V"9<;>=Ú V:9<; r 3 5 í 7D= n
þ 9<��S)C-�6A Ü ~�n8©In Ü þSÝ ABVD5 Ü ~Çn¬÷on)£�þªÝ ABVD5 Ü ê2n)íønÉ¤��XM@M@*�¥�n�Ôe¯·¨	�8´��¦±P³|±��¾ð´-µ2¹�Í¬�´@�±²°¦�±�¿¦°/¶H¨-¯
æ4µ	�-±Pµ2®D®¦¯�°Ç´-µ¬¹EÍ2¿B±�®¦µ_�±²°¦P° Ü ç AH=U; Ü ü VDAB;�7 3 r A ÷ 9<��� n
þ C-� Ý ;>AH5 Ü ü¼n�Ø�nJ¤��XM@M ��¥�n*~ 9<;>=?C-W�;>AH5D5 9<;>= r C-W�S?�6A¦Æ 3 7 Ý 3 ; r ë>ABW 3 r 9<�?S?ë Ý 5 3 r 5 Ü � ¿:¿�� §¼½U®¦©��
Ýu®�°�� �_â Î>�(�ÏÙÅÄ��(�XMUnX 9<���6AB; Ü ~�nº¤��XM@* Ù�¥�nÇÓ�½U®4ª_½�¾<°¦±�¿¦°Ç¨8¶�´-©E¨-¯�ª¬½�¨-«J°�°H¨-³Î±�¹<° Ü?ä C-ë?; þó3 �6A Ý 9<;>= ê C-;>5 n


