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a�Y#RUT$_¼Á �n¦$£9^oÃ�«¡MO�=y � PhNOkX_­�zRU_#k�Y$N
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�OVU_ban_E½ �¿ !3½pç ^aÉb¦véc£$Y#Rzk Á 	`PhNAY=acYvRzk+m i ^(YvanPhY 7 tS_¡egVZYveAPhN�PjRzkX_b~z_bRZkX_bR+e�mvuÄ½ �¿ É�½ �¨ ÉE,�,E,EÉ�½ �	 Ø ¨ «
M=VU_�RUm(e�YvenPSm(R À /ÅÂxkX_bRUm(eg_#N i m+kXWUtSm(�g¦pYvanPSenV i _benPhr$«

M=VU_6÷`_ 8 ag_lNdWUtje�PhN!enVzYvepegVU_#NQ_6ag_lrsWUa�NQPSm(RzN�kX_s�zRU_�a�YvRZkXm i ^(YvagPÐY 7 tj_#N��OPjegV�½pç ^`É�¦vé
i Y#agT$PjRzYvtÐNs£�YvRzkLegV]_	YvWUenm+rsm$anag_btÐYvegPjm$R�NdenagWzrsenWUag_pmvuÆ½ 	 kX_b~z_bRzkUN�m$RUt 8 m$R3egV]_�kXPÐNdeganP 7 W]egPSm(R
mvu Á 	å«�M=VU_bag_­u�m$ag_®£³egV]_6Y#WUegm+rsm(agan_bthY#egPSm(RzN�rbY#R 7 _ i Y#RUPS~]WUthY#eg_#k 7+8Li m+kXPÍu 8 PjRUT6egV]_6kXPÐNdenagPS�
7 WUenPSm(R�m#u Á 	A�OPSenVUm$WUe�r�VzY#RUT$PjRUTHenVU_ i YvanT$PjRzYvtêkXPhNQegagP 7 WUenPSm$R�mvu�½Ç	Q«¡¬�mv�5_b^`_ba�£XY#tSen_bagPjRUT�enVU_
kXPÐNdeganP 7 W]egPSm(R�mvu Á 	¶e 8 ~]PhrbY#tSt 8 r�VzY#RUT$_#NOegV]_�Y#WUegm+r­m$agan_bthY#egPjm$RzNOmvuR½°	¶Y#e!Y#tSt�tÐYvT®Ns«

MO�=y`egm`m(t�YvtjtSm#��N�egVU_�WzNQ_baHenm�PjRXen_ba�Y(rsegPj^`_bt 8 r}VZYvRUT(_|egV]_LkXPÐNdeganP 7 W]egPSm(R
mvu Á 	�WURXenPSt
egV]_�YvW]egm+rsm(agag_�thYvenPSm(RzN!mvu5egVU_pPSRU~]WUe!~Uanm+rs_#NgN i Yvecr}V�egV]_�kX_#NQPSan_#k|Y#WUegm+rsm(agan_bthY#egPSm(RzNs«p�2ÒX~z_b�
agPj_bRzrs_�PhN=an_#�`WUPSan_#k enm	Y$ko¿QWZNdeOegV]_�kXPhNQeganP 7 WUenPSm(R6PSR¢Y�N 8 Nden_ i Y#egPhr=�xY 8 «¡MO�=y`egm`m(t2NQmvu�eQ�OY#ag_!PÐN
kX_#NnrsagP 7 _#k6PSR ÁÆM�cQÃ�«

y`P i PStÐYva!enmLMO�=yL~Uanm+rs_#NgNQ_#Ns£ f WUegm®{ _bT(ag_#NnNdPj^`_6MAm f R 8 enVUPSRUT3ç f {2M f é�£��OV]Phr�V*�OY(N
PSR+eganm+kXWzrs_lk 7X8 �5YvanPSm	Y#Rzk ú _bthNQm$RKÁÆM`§!Ãå£�PÐNOY�ena�YvRZNKu�m$a i YvenPSm(RU�ïm(agPj_bRXen_#k6Y#~U~Uagm®Y$r�V6u�m$a i m+kX�
_btjPSRUT�Y#Rzk�T$_bRU_�a�YvenPSRUTpY�NdecYvenPSm$RZYva 8 egP i _ONQ_bagPj_#NÇÈ
\Íÿ�ÉÊ	�X$
¬\Â¦�ÉY8`ÉE,�,E,��\�OPSenV6Y#R6Y#a 7 PjegacYva 8
i Y#agT$PjRzYvt,kXPhNQegagP 7 WUenPSm$R�YvRZk*YvWUenm+rsm$anag_btÐYvenPSm$R�NdenagWzr­egWUan_6NQ~q_lrsP��z_lk�enVUagm(WUT$V*tÐYvTÂA�« f {2M f
e�Y#÷`_#N	Y�~Uagm+r­_#NgN6�OPSenV�Y�÷+RUm#�OR YvRZkô_#Y(NdPjt 8 rsm(RXenagm(tStS_lk�YvW]egm+rsm(agag_�thYvenPSm(RþNQegagWZrsegWUan_`£=enVU_
7 Y(r}÷+T$anm$WURzk�~Uagm+r­_#NgN¥þs\ÍÿE�
	¬X 
	\Â¦!ÉÞ8`ÉE,E,�,��`£zYvRZk�egacYvRzN�u�m$a i N=PSeOenm6Y(r}VUPj_b^`_!enVU_pkX_#NdPjag_#k
i Y#agT$PjRzYvtÎkXPÐNdeganP 7 W]egPSm(R|u�m$a!enVU_�PSR]~UWUe!~Uanm+rs_#NnNs£©È3«pM=VU_�e�Y#agT(_be�YvW]egm+rsm(agag_�thYvenPSm(R*NQegagWZrsegWUan_
mvuAÈ PhN!m 7 ecYvPjRU_#k 7X8 Y$ko¿QWzNQegPjRUT|enVU_6Y#WUegm+r­m$agan_bthY#egPjm$R�NdeganWzrsenWUag_	mvuxegVU_ 7 Y$r�÷+T$agm(WURzkL~Uagm(�
rs_#NnNs«3M=VU_ 7 Y(r}÷+T$anm$WURzk*~Uanm+rs_#NnN PÐN�YLNdecYvRzk]Yva�k+P;:b_#k*T®YvWzNnNdPhY#R�Y#WUegm(ag_bT(ag_#NnNdPS^`_�~Uagm+rs_lNgN�mvu
m$ackX_ba¥A�£AkX_bR]m$eg_lk f {�çÎAqéc«�M=VU_	rsagPjegPÐrbYvt¶NQeg_b~LPjR3rsm$RzNQeganWzrsegPjRUT�Y#R f {2M f ~Uanm+rs_#NgN!PÐNx�zRZkX�
PSR]THenVU_pYvWUenm+rsm$anag_btÐYvegPjm$RzNOu�m$aOegV]_ f {�ç;Azé 7 Y$r�÷XT(agm(WURzk�~]agm+rs_#NnN þL£UenVzYve 8 Pj_bthk	egVU_1kX_#NdPjag_#k
YvW]egm+rsm(agag_�thYvenPSm(RzN u�m$a�egV]_�u�m$an_bT$anm$WURZk f {2M f ~]agm+rs_#NnNs£9È3« f R+W i _banPhrbY#t�Yv~U~Uanm`Y(r}VLenmHenVU_
r�VzYvacY$rsen_bagPÎ:#YvenPSm$R	mvu¶enVU_�ag_btÐYvegPjm$RzNQVUPS~ 7 _beQ�=_b_�RHenVU_ f { ��~Uagm+r­_#NgN5YvWUenm+rsm$anag_btÐYvegPjm$RzNOY#RzkHenVU_
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f {2M f ��~Uagm+r­_#NgN6Y#WUegm+r­m$agan_bthY#egPjm$RzN�PhN6kX_�^`_btSm(~q_lk�PSR Á M®§oÃ�« �¡m i ~zY#agPjRUT
MO�=y�enm f {2M f £
f {2M f ~Uanm+rs_#NgNQ_#N¡Yvan_\T(WzYvacYvR+eg_b_#k�egm i Yvecr}VÌA�¦ ¦�Y#WUegm+rsm(agan_bthY#egPSm(RzN=Y#WUegm i YvenPhrbY#tSt 8 £v�OPjegVU�
m$W]e\WzNQ_baOPSR+eg_�ag^`_bR+egPjm$RA«

�¡YvantSPS_�a\_sü�m(age�N!PjR i m+kX_�tSPSR]TH^+PhkX_�mHena�Ylõör�VzYb^`_ 7 _b_�R3rsm$RX�ZRU_#k|egmöNdVUm(age�egacY$rs_#N�mvu
_ i ~]PSagPÐrbYvt+ag_lrsm$ackUN4m(a=egm1rsm$R+u�_bag_bRZrs_\^+Phk+_bmU£+kXWU_?egm�enVU_�kXPÍõ�r­WUtSenPS_#N³PjRHm 7 e�Y#PSRUPjRUT�_ i ~]PSagPÐrbYvt
kUY#e�Y=u�agm i ag_#Y#tSPhNQegPÐrbYvtjt 8 tSm(RUT�Nd_l��WU_�Rzrs_#N2ç�ù�_b_�÷UNzmvu�rsm i ~UWUen_baz~Uagm+r­_#NgNQPSRUT�egP i _2Y#ag_¡ag_l��WUPjag_#k
Yve�egV]PhN=egP i _�egm�T$_�RU_ba�Y#eg_1Nde�Y#egPÐNdegPÐrbN4u�agm i u�WUtjt 8 rsm i ~]ag_#NnNd_#k�£$u�WUtjtS��tS_bR]T$egV i m#^+PS_#N�é�«

{O_#rs_bR+e¡_bÒXen_bRzNQPS^`_ i _#Y$NQWUag_ i _bR`e�N¶mvuÎag_#Y#t�egacYlõör!kUY#e�Y<Á M!Ãå£`VzYb^`_!tS_#k	egm�egV]_�rsm$RZrstSWU�
NdPjm$R¢egVzY#e¥G-�O{�^+PhkX_bm�ena�Ybõ�r�rbY#RURUm$e 7 _pNdWXõörsPS_�RXent 8 ag_�~Uag_#NQ_bR+eg_#k 7+8 ena�Y$k+PSegPjm$RzY#t i m+kX_bthN­£
7 WUe?PSRzNQeg_#Y(kLrbYvR 7 _ i m(ag_pY$rbr­WUa�Y#eg_bt 8�i Yve�r�VU_#k 7+8 î#â�Û ì­íïî�ðhñ�ðSÛÍá`à�çÍì�àgá`æ ò á$Ûóé i m+kX_bthN.Á¦8(ªX£�8QÃ�«
M=VU_�rsagWZrsPhY#t\u�_#YvenWUag_3mvu�NQ_bt�u��åNdP i PStÐYva	~Uagm+r­_#NgNQ_#N6PhN6egVzY#e|enVU_ 8 _bÒ+VUP 7 PSe�èA{� �«�M=VUPhN6PÐNöPjR
rsm(RXena�Y$NQe\enm6egacY$kXPjegPjm$RzY#t2NQegm+r�VzY$NQegPhr i m+kX_btÐNs£zY#tStAmvu5�OVUPÐr}V�_bÒ+VUP 7 PSe!y+{� �£UPå«ó_`«j£UVzYb^`_�Y#RLY#WU�
egm+r­m$agan_bthY#egPjm$R�u�WURZrsegPjm$R*enVzYve	kX_lrbY 8 N!_bÒ+~zm$RU_bR+egPÐYvtjt 8 «�M=VU_öNd_banPSm$WZN�P i ~UtjPhrbY#egPjm$R�u�m(a f MOË
RU_beQ�5m$ag÷1kX_#NQPST$R	PhN2enVzYvexrsm$Rzr­tSWzNQPSm$RZN 7 Y$Nd_lk m(R6egacY$kXPjegPSm(RzYvt i m+k+_bthN i Y 8 RUm(e 7 _?Yv~U~UtjPhrbY 7 tS_
WURzk+_bapNd_btÍu���NQP i PjthYva?ega�Ybõ�r(«6{O_#rs_bR+epNdegWZkXPS_#N!m(R
Nd_btÍu���NQP i PjthY#a\ena�Ylõör�VzYb^`_6NQVUm#�OR*egVzY#e�enVU_
èA{�  NQeganWzrsegW]ag_ i Y 8 VzYb^`_�Y�NQPST(RUP���r�YvR+e=P i ~zY$rse¡m(R|�`WU_bW]_bPSRUTp~z_badu�m(a i Y#Rzrs_èÁ¦cX£]§X£ÛW!^U£wW+¦EÃ�«

��R1ÁNWoÃzegV]_!Y#WUegVUm(a�N=~Uan_#Nd_�RXen_#k�Y�kX_�e�YvPjtS_#k	NdecYvenPhNdenPhrbY#t�YvRzY#t 8 NdPhN2m#uÎY08v��VUm(WUaOtSm(RUT�_ i �
~UPjagPhr�YvtlGI�O{�^XPÐkX_bm�ena�Y$r­_HçÊ�sy`ecYva�ù*Y#a�N&��é�«�M=VU_pY#WUegVUm(a�N\_lNdegP i Yven_#kHenVU_p¬\WUa�NQeO~zYvacY i _�eg_ba
mvu¶enVU_!_ i ~UPSanPhrbY#t+Ndegan_#Y i £ i m+kX_btS_lk�egVU_ i YvagT(PSRzY#tzkXPÐNdeganP 7 W]egPSm(R6mvu¶enVU_�^XPÐkX_bmÄ� 7 YvRZkX�OPhkXenV[�
çïPå«ó_`«j£$R+W iH7 _baÎmvu 7 PSe�N¡~z_ba=^+PhkX_�mÑu�acY i _Om(aONQtSPhr­_$éA�OPSenV6Yprsm i	7 PjRU_#kHw?Y i6i YÙ©#ÏÎYvag_�egm�kXPÐNdenagPS�
7 WUenPSm(RA£$Y#Rzk!T$_bR]_ba�Y#eg_#k�N 8 R+egVU_benPhrAegacY$rs_#N 7+8 Yv~U~Uanm$~UanPhY#eg_bt 8 egacYvRzN�u�m$a i PSRUT�YOo f {\�QË f çÏ^`ÉYBwÉY^`é
~Uanm+rs_#NgNÌÁ ¥ ^oÃzegVzY#e=~Uanm#^XPÐkX_#k�egV]_!èA{�  7 _bVzYb^+PSm$a�«¡¬\m#�=_b^`_�ab£#_bÒX~]tSPhr­PSe i m+kX_btjPSRUT!m#u¶egVU_�y+{� 
NdenagWzr­egWUan_��xY$NOtS_su�e¡u�m$aOu�WUegW]ag_��=m(ag÷�«
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f tjegVUm(WUT$V3Y6o f {\�QË f çÎAlÉYBwÉÞC�é i m+kX_�t�ÁÝ¨EÃ,rbYvR 7 _�WzNQ_#k|egm i m+kX_bt 7 m(egVLtjm$RUT�eg_�a i

YvRZk|NdV]m$age?eg_ba i rsm$anag_btÐYvenPSm$R¢NQegagWZrsegWUan_#N�Yve�egVU_pNgY i _�egP i _`£`PSe i Y 8	7 _�kXPÍõ�rsW]tSe=enm6m 7 e�YvPjR
Y$r�rsWUa�Y#eg_5_#NdenP i Y#eg_#N�m#uzegVU_ìA�YvRZkHC=~zYvacY i _ben_ba�NAag_l��WUPjag_#k\u�m(a³enVU_=T(_bRU_bacYvegPjm$Rpmvu�egacY$rs_#NA�OPSenV
Yva 7 PSena�Y#a 8�i Y#agT$PjRzYvtÐNs«¶M=VUPÐNÎuåY(rse i m(egPj^$Y#eg_#k�WZN,enmpkX_b^`_btjm$~ i m+kX_btSPjRUT�eg_#r�VURUPÐ��WU_lN³egVzY#e i Y 8
rbY#~UegWUan_�enVU_	YvWUenm+rsm$anag_btÐYvenPSm$R3NQeganWzrsegW]ag_�k+PSag_lrsegt 8 «��KR¢egVUPÐN enVU_#NQPhNs£��=_�_�ÒXen_bRzk�enVU_��5m$an÷�PjR
Á¦WQÃ2Y#RzkL~Uag_#NQ_bR+e!YHW]RUP��z_lkLYv~U~Uanm`Y(r}V3�OVUPhr�VA£zPSRÿY$kUkXPjegPjm$RLegm i m+k+_btSPjRUT�egVU_ i YvagT(PSRzY#t2k+PhNd�
eganP 7 W]egPSm(RHm#u¶_ i ~UPjagPÐrbYvt+ag_#r­m$a�k]Ns£+YvtÐNdm i m+kX_bthN¡kXPjag_#r­egt 8p7 m$egV�egVU_�y�{\ þY#Rzk6èA{� �_ i ~]PSagPÐrbYvt
YvW]egm+rsm(agag_�thYvenPSm(R
NdenagWzrsenWUag_lNs«Hù�V]PStS_	VU_ban_��=_	WUegPjtSPÎ:b_�ËLÏ¡�=w��g¦�rsm i ~Uan_#NgNQ_#kÄG-�O{ ^+Phk+_bmU£
egV]_�Yv~]~Uagm®Y$r�V�Pje�Nd_�t�u,rbYvR 7 _�ag_lY$kXPjt 8 Yv~U~]tSPS_lk�egm�m$egV]_baqG-�O{�^+Phk+_bm6r­m i ~Uan_#NgNQPSm(RLNgr�VU_ i _#N
çï_®«óTU«j£�¤`Ï¡�=wp£AËLÏ¡�=w\�Ï8X£¶¬�«98$ª+¦vé�«-�=anPS_�d 8 £U�=_�T(_bRU_bacYveg_	Y 7 Y$r�÷XT(agm(WURzk�w?YvWzNnNdPÐYvR3~Uagm+rs_lNgN
WzNQPSRUT1¬\m`NQ÷XPjRUTwÀ N,en_#r�VURUPh�`WU_5�OPSegV 7 m(egV�èA{� þY#Rzk�y+{� ô_�ÒX~UtjPhrsPjegt 8 PjRzrsm(ag~zm$acYveg_lk�«2ù�_�egV]_bR
WzNQ_�Y�VUPÐNdegm(T$acY i � 7 Y$NQ_#k6PSR+^`_ba�NQPSm(R6eg_#r�VURUPÐ��W]_\enm�T$_bRU_�a�Yven_pY1u�m(ag_bT(agm$W]Rzk�~Uanm+rs_#NnN=�OPSegV�enVU_
i Y#agT$PjRzYvtêkXPhNQeganP 7 WUenPSm(R�m#u2enVU_�_ i ~UPjagPÐrbYvtzk]Yve�Y+£�Y#Rzk�N 8 Nden_ i YvenPhrbY#tSt 8 rbYvtÐrsWUthY#eg_�Y#Rzk|r­m$agan_#rse
egV]_�Y$N 8Xi ~]egm$enPhr	kXP�ü�_ban_bRzrs_ 7 _beQ�=_b_�R�enVU_�YvW]egm+rsm(agag_�thYvenPSm(RzN m#u�egVU_	u�m$ag_�T$agm(WURzk*~Uanm+rs_#NgNQ_#N
YvRZk�egV]_�Y#WUegm+r­m$agan_bthY#egPjm$RzNOmvu¡enVU_ 7 Y$r�÷+T$agm(WURzk�~Uagm+rs_lNgNd_lN\NQmHenVzYveOenVU_pYvWUenm+rsm$anag_btÐYvegPjm$RzN�mvu
egV]_ u�m(ag_bT(agm$W]Rzk ~]agm+rs_#NnNd_#N i Yvecr}VpegVzY#e=m#uAegV]_O_ i ~UPjagPhr�Yvt+Ndenag_#Y i Ns«¶ù�_�Y#thNQm�~Uanmv^`_OenVzYve¡enVU_
^(YvtjWU_�mvu5egVU_p¬\W]a�Nde�~zY#a�Y i _beg_baáZ PÐN R]m$e?Ylü�_#rsen_#k 7+8 Y�thYvanT$_�uåY i Pjt 8 mvu,ega�Y#RzNKu�m(a i Y#egPjm$RzN­«
 \PÍü�_�ag_bR+e u�anm i f {2M f ~Uagm+r­_#NgNQ_#NH�OVUPÐr}VýrbY#R�m$RUt 8�i Yve�r�V1A�Y#WUegm+r­m$agan_bthY#egPjm$RzN­£\m$W]a6Y#~U�
~Uanm`Y$r�V i Yve�r�VU_#N2enVU_pYvWUenm+rsm$anag_btÐYvegPjm$RzN�PSR¢YvRÿY$N 8+i ~Uenm$enPhr!NQ_bRzNd_pNQmHenVzYve�egVU_pèA{�  RzY#egWUan_
PhN=~]ag_#NQ_bag^`_#k�«

Ë|m`NQe2mvu�en_bR�PSR�enVU_=~ZY$Nde�£`tSm$R]T!^XPÐkX_bm�egacYlõör=ega�Y(rs_#N³VZYl^`_ 7 _b_bR�ecYv÷`_bR�u�anm i egVU_.�sy`ecYva
ù�Yva�N&� i m#^+PS_`«¶��R�egV]PhN4~ZYv~z_bab£`�5_\WzNQ_�Yv~]~Uagm#Ò+P i Y#eg_bt 8 eQ�5m�V]m$WUacN4mvuê^XPÐkX_bm!u�agm i egVU_ i m#^+PS_
��èAY(Nde f rsenPSm(RL¬\_banm��+«�M=VU_ i m#^XPj_!�OY(N\PSR]PSegPÐYvtjt 8 _bRZrsm+kX_#k|WzNQPSRUT�egVU_1ËLÏ4�=w��n¦HY#tST(m$agPjegV i
Á¦W�8X£aW ¥ Ãå£`�OPSegV�Y�VZYva�k+�OYvan_	ðhÞ ò àgádì�àná`ñHâ¶ËLÏ4�=w��n¦\_bRzr­m+kX_ba=m(R�Y y®WUR�y�Ï f {\�¯8!^�r­m i ~UW]eg_ba



8X¦

Coder

Duration

Number of frames

Frame dimensions

Resolution

Slice rate

Frame rate

Format YUV colorspace, CCIR 601-2

30 per second

15 per frame

8 bits/pixel (3-band color)

320x240 pixels

238,626

2 hours, 12 minutes, 36 seconds

MPEG-1

M¶Y 7 tS_.8X«j¦!X5Ï2YvacY i _ben_ba�N¡mvu,rsm i ~Uag_#NnNd_#k	_ i ~UPjagPhr�Yvtz^XPÐkX_bm1Nd_#�`WU_bRzr­_`«
Á¦WQM!Ãå«LM=VU_ i m#^XPj_��OY(N�egV]_bRýkX_#rsm i ~Uag_lNgNd_lkLYvRzk*ag_��ï_bRZrsm+kX_#k*�OPSenV 7 m$enV�PjRXena�Ybu�a�Y i _	YvRzk
ðhÞ ò â­àSì�àgá`ñHâ?rsm+kXPSR]TU£AWzNdPjRUT|enVU_�Ï GÑ{\w\�åËLÏ¡�=w ¦$«j¦HNQmvu�eQ�OY#ag_�rsm+kX_#r<Á¦W�WoÃå« f NdW i6i Yva 8 mvu
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��×�ÞXã¥ârãÄÞX×và�ìÆÜ:è½ãPá6ìÆåäÛ�Ø�ã¥à^Ý>×HGrét×EÜ�ãPá5×EÝrØNè�ãPÝXØ�à�Øoø àÅíEÛ^èo×!èÍ÷¯à�ÝÆ×vøvã¥Ø�çM¾ËZVU�f�<¯÷¯øvçÆãäídç
Ü�×&éÆÜ�×!èo×EÝrØNè å¥×¾è�è ÚÆìÆÜµè½Øoê5Ø�ÜNÛ¾§òí^÷tÛ!ÝtÞ�à�ÝÆ×>øvã¥Ø�çí¾ËZVU�fº]»Ü�×EéÆÜ�×¾è½×EÝrØ�ãPÝÆóCá5à�Ü�×>ÚÆìÆÜµè½Øoê5Ø�ÜNÛ¾§òí �
!bÝ�×!Û�ídçÊíEÛ�è½×¯÷:ø ×�íÍà^Ýßè½×��¯ìÆ×EÝrØ�åPê¤ÞXãäè�íÍìßè�èLÞX×Eét×EÝtÞX×&ÝtíÍ×.à�Ý�Ø�çÆ×·Ø�ÜNÛ!Ýtèpë�à�Ü�á5×¾Þ á5×!Û!Ý¤â�Û�åPìÆ×
X d ÷mà^Ý�è½×EÜ�âXãäíÍ×CÜµÛ�Ø�×D¿ ÷mà�Ýkè½Ø�à^éÆéÆãPÝÆó·Ø�ãPá5×*^t÷mà�Ý#Ø�çÆ×6ÚÁì�B}×EÜÅè½ã Í&× « ÷yÛ�ÝßÞ?à�Ý#Ø�çÆ×6ÝrìÆáLÚt×EÜ
�xà�ë�á6ìÁå¥Ø�ãPéÆå¥×UGr×!Þ�çÆà�á5à^ó�×EÝÆ×Eà�ìtèCèoà^ìÆÜµíÍ×!è � J ê#çÁà^á5à�ó^×EÝÆ×&à^ìtèÅè½à^ìÁÜNíÍ×!è>ø ×5á¡×!Û�ÝZè½à�ìÆÜNíÍ×¾è
øvçÆãäídç�çtÛEâ¯×6Ø�çÆ×¡è�Û�á¡× R ìÁÜNè½Ø>étÛ!ÜNÛ!á5×EØ�×&Ü � !bÝ#Ø�çÆ×e4tÝtÛ�å:étÛ�Ü�ØE÷
ø:×5èoã¥áLìÆåÄÛ!Ø�×CáLìÆåPØ�ã¥éÁå¥×HGrã¥ÝÆó
Øoø à>çÆ×EØ�×EÜ�à�ó^×EÝÁ×Eà^ìtè:è½à�ìÆÜNíÍ×¾èÍ÷Xà�ÝÆ×�øvãPØ�çD¾îZ U�f�<qÛ�ÝtÞLà^ÝÆ×�øvã¥Ø�ç�¾ËZVU�fº] � ��×�Û!åÄè½àÅéÆÜ�à!ârãÄÞX×
×HGÁÛ�á5éÁå¥×�â^Û!å¥ìÆ×¾èjà!ëDØ�çÆ×>ãPá5éÆÜ�à!â¯×EáL×EÝ¯Ø
ë�Û^íÇØ�à^Ü�à�ë�à^ìÁÜ]!#"5Ø�×!íNçÆÝÆã0�¯ìÆ×�à!â¯×EÜ�íÍà^Ýrâ¯×EÝrØ�ãPà^ÝtÛ!å Eðï
è½ãPá6ìÁåÄÛ�Ø�ã¥à�Ý �
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- �r� çÆ×ÅÞX×Eét×EÝßÞX×EÝtíÍ×�à^Ý1X�dU`
!bØæãäèjãPá5étà^Ü�ØNÛ�ÝrØvØ�à¡é à�ã¥ÝrØ�à^ìÁØæØ�çtÛ�Ø�Ø�çÆ×e!#"¡×!è½Ø�ã¥á·Û!Ø�à^Üvà!ë³©hÜ&ï½SqKC± « ñ ãäèæÛ!å¥ø Û¾êÁè | { �&ÂÄ����j�� ÷
Ü�×&ó¯Û�ÜµÞXå¥×¾è�èCà�ë�Ø�çÁ×5â�Û�å¥ìÁ×5à�ë X�d �ÌR à!ø ×Eâ¯×&ÜE÷ Ø�çÆ×·è�Û�á5éÆåP×6éßÛ�Ø�çkéÆÜ�à^ét×EÜ�Ø�ã¥×¾è2Û^èCø ×&å¥å:Û^èCØ�çÆ×
â�Û�Ü�ãÄÛ�ÝßíÍ×6à!ë�Ø�çÆ×D!#"Q×!èoØ�ã¥áòÛ�Ø�à�Ü>Û�Ü�×·ÞXÜµÛ�á·Û!Ø�ãÄí&Û�å¥åPê�ÛsB}×!íÍØ�×!Þ#ÚrêQØ�çÆ×¡ídçÁà^ãÄíÇ×2à�ë²X�d �Y� çÆãÄè�ãäè
Ø�çÁ×(ÚßÛ^è½ãäè ë�à�ÜæØ�çÆ×>çÆ×EìÆÜ�ãÄèoØ�ãÄí�è½×!Û!ÜNíNç�éÁÜ�àríÍ×!ÞrìÆÜ�×>ë�à^Ü�Ø�çÆ×>à^éÁØ�ã¥áòÛ�å�Ø�ÜNÛ!Ýtèpë�à�Ü�á5×!ÞLá5×!Û�Ý·â�Û�åPìÆ×¯÷
ÞX×!è�íÍÜ�ãPÚt×!Þ5ã¥ÝZY6$;$^_ �r7 ã¥ó �)��� - ãäèæÛ!Ý.×HGÁÛ�á¡éÆå¥×�à�ëDéÁå¥à^Ø�Ø�ãPÝÆó6Ø�çÆ×>×!è½Ø�ã¥á·Û!Ø�×!ÞD©hÜ&ï½SqK(± « ñN÷ÆøvçÁã¥å¥×
7 ãPó ������W éÆå¥à�ØNè
Ø�çÁ×vÝÆà^Ü�á·Û�åPã ÍE×!Þ>â�Û�Ü�ãäÛ�ÝtíÇ× � ¬ �� Þ +ô ¬ à!ë +ô2÷¯Útà^Ø�ç¡â¯×EÜNèoìtè Ø�çÁ×vØ�ÜNÛ!Ýtèpë�à�Ü�á5×¾ÞCá5×!Û�Ý
â�Û�åPìÆ×ÌX d � � çÆ×�â�Û�åPìÆ×�íÍà^Ü�Ü�×!èoétà^ÝtÞXãPÝÆó�Ø�àyX d Z i�U�f [#ãäèòãPÝ�ë�Û^íÍØ¡Ø�çÆ×QÜ�×!è½ìÆåPØ5à�ë»ÞXã¥Ü�×!íÍØ
ïbíÇà^Ýrâ¯×EÝXØ�ã¥à�ÝtÛ�å�ñ E à^ÝrØ�× ï Û�Ü�å¥à�ï Eðï ñ è½ã¥áLìÆåäÛ�Ø�ãPà^Ý � ��×Cí&Û�ÝQèo×E×CØ�çtÛ�Ø&÷�Û�è]X�djãPÝtíÍÜ�×!Û^èo×!èÍ÷ÆØ�çÆ×
ÝÆà�Ü�á·Û!å¥ã Í&×!Þ¤â^Û!Ü�ãäÛ�ÝtíÍ×�×HGrçÆã¥ÚÆãPØNèLÛ¤íÍåP×!Û�ÜÌL�â�Û�åPå¥×EêON�Û�Ü�à�ìÆÝtÞ7Ø�çÆ×�á5à¯èoØ»ë�ÛEâ¯à�ÜNÛ�ÚÁå¥×.â�Û!å¥ìÆ×!èLà�ë
X d �e� çÁãÄèæÚt×EçtÛEârã¥à�ÜE÷yÛ^è�ø ×&å¥å�Û^è�Ø�çÆ×2Út×EçßÛ¾ârã¥à�Ü�à�ë Ø�çÆ×2×¾è½Ø�ãPá·Û�Ø�×!Þ�©
ÜEï½S K ± « ñvâ¯×EÜµè½ìtè]X d ÷
ãÄèÅÞXãÄè�íÍìtè�è½×!Þ¤ã¥Ý�ÞX×EØNÛ!ã¥åDã¥Ý Y%$|$�_ Û�ÝtÞ¤Ø�çÆ×5Ü�×Çë�×EÜ�×EÝßíÍ×!è�Ø�çÆ×&Ü�×EãPÝ �1� çÆ×·á5ãPÝÆã¥á2ìÆá<ÝÆà�Ü�á·Û!å¥ã¡ÍE×!Þ
â�Û�Ü�ãÄÛ�ÝßíÍ×2Û!éÆét×!Û�Üµè(Û!Ü�à�ìÆÝtÞ1X�d Z U�f W øvçÆãäídç0íÍà^ãPÝtíÍãäÞX×!è øvã¥Ø�ç.Ø�çÆ×LÛ�éÆéÁÜ�à�GXãPá·Û�Ø�×>â^Û!å¥ìÆ×hX�dÜ ÿ�Ý
ë�Ü�à�á¸×��¯ìtÛ�Ø�ã¥à�Ý#ï ���´W ©fñ �

W��r� çÆ×ÅÞX×Eét×EÝßÞX×EÝtíÍ×�à^Ý1¿�`
7 ãPó �:���´� èoçÆà!ø�èjØ�çÆ×C×¾è½Ø�ãPá·Û�Ø�×!Þ2å¥à^ó³©
ÜEï½Sq� ± « ñDâ¯×EÜNèoìtè Ø�çÁ×2è½×&Ü�ârãÄíÍ×�ÜµÛ�Ø�×k¿ � þDÛ^íNçQèoã¥áLìÆåÄÛ��
Ø�ãPà^ÝQãäèæÚtÛ^èo×!ÞQà^Ý - U�U^U·ã¥ãÄÞ·Ü�×EéÁå¥ãÄí&Û�Ø�ãPà^Ýtè � !bÝ�Û�å¥åhè½ã¥áLìÆåäÛ�Ø�ãPà^ÝtèÇ÷Æø ×LÛ!éÆéÆå¥ê�Ø�çÆ×~!#"·Ø�×!ídçÁÝÆã0�¯ìÆ×
ìtèoã¥ÝÆó�Ø�çÆ×LÝÆ×!Û!Ü#��à^éÆØ�ã¥á·Û!å
Ø�ÜµÛ�Ýtèbë�à^Ü�á¡×!Þ?á¡×!Û�ÝQâ�Û�åPìÆ×Là�ëv×s�fìtÛ!Ø�ãPà^Ý7ï ����W ©fñ ��� ìÁÜCèoã¥áLìÆåÄÛ!Ø�ãPà^Ý
Ü�×¾è½ìÆåPØvãÄèvíÍà�á5étÛ�Ü�×!Þ6øvãPØ�ç·Ø�çÆ×>à�éÆØ�ãPá5ãÄèoØ�ãÄívÚtà^ìÆÝßÞ�à^ÚÁØNÛ�ãPÝÆ×!Þ5ë�Ü�à^á�×��fìßÛ�Ø�ãPà^Ý�ï ����W;W ñ �

���r� çÆ×ÅÞX×Eét×EÝßÞX×EÝtíÍ×�à^Ýð^�`
7 ãPó �F���¦� ÞX×EéÆãäíÍØNè2Ø�çÁ×#×!èoØ�ãPá·Û�Ø�×!Þ¤å¥à^ó³©
ÜEï½SqK�± « ñ2â¯×EÜµè½ìtèLØ�çÆ×�èoØ�à^éÁéÆã¥ÝÆóÊØ�ãPá5×1^ � þDÛ^íNç
è½ãPá6ìÁåÄÛ�Ø�ã¥à�Ý5ãÄèvÚtÛ^èo×!Þ�à�Ý - U^U^U5ãPãÄÞ5Ü�×EéÁå¥ãÄí&Û�Ø�ãPà^Ýtè �°� çÁ×2ÞX×Eét×EÝßÞX×EÝtíÍ×>à!ëDå¥à�ó°©
Ü&ï½S>K>± « ñ:à^ÝÌ^
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7 ãPó^ìÆÜ�× ��� - `�þDè½Ø�ã¥á·Û!Ø�×!Þ·å¥à�óF©
ÜEïoS>� ± « ñvâ¯×EÜµè½ìtè�Ø�çÆ×2Ø�ÜNÛ�Ýßèpë�à^Ü�á5×!Þ.á5×¾Û�Ý.â�Û!å¥ìÆ×~X�d ��� çÆ×R ìÆÜµè½ØvétÛ!ÜNÛ!á5×EØ�×&Ü ãÄèF¾ËZVU�f�< � « Z [^UX÷û¿bZVU�fº[ �
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7 ãPó^ìÆÜ�× ����W `y�æà^Ü�á·Û�åPã ÍE×!Þ�â�Û�Ü�ãÄÛ!ÝtíÍ× � ¬ �� Þ +ô ¬ à!ëm×!èoØ�ã¥áòÛ�Ø�×¾ÞqåPà^ór©
ÜEïoS � ± « ñ â¯×EÜNèoìtè Ø�çÆ×vØ�ÜµÛ�Ýtè��ë�à^Ü�á5×!Þ6á¡×!Û�Ý5â�Û!å¥ìÆ×�X d �r� çÆ× R ìÆÜµè½ØvétÛ!ÜNÛ�á¡×EØ�×EÜ:ãÄèF¾ËZVU�f�< � « ZV[�UX÷û¿bZVU�fº[ �
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7 ãPó^ìÆÜ�× ���´� `�þ3èoØ�ãPá·Û�Ø�×!Þ�åPà^ór©
ÜEï½S � ± « ñ â¯×&ÜNè½ìßèæØ�çÆ×Gè½×EÜ�âXãäíÍ×CÜµÛ�Ø�×~¿ � þDÛ^íNç�è½ãPá6ìÆåäÛ�Ø�ã¥à^Ý·ãäèÚtÛ�è½×!Þ·à^Ý - U�U^U6ãPãÄÞ5Ü�×EéÁå¥ãÄí&Û�Ø�ãPà^Ýtè �Q� çÆ× R ìÁÜNè½ØvéßÛ�ÜNÛ!á5×EØ�×EÜvãÄèF¾ËZ U�f�< � « ZV[�U �
Ü�×Ç¼t×!íÍØµè Ø�çÆ×ÅØ�ÜNÛ!Ýtè½ãP×EÝrØæÝtÛ!Ø�ìÆÜ�×2à�ëDà�ìÆÜ�×HGrét×EÜ�ãPá5×EÝrØNè �8� çÆ×2íÍìÁÜ�â¯×!èvèoçÆà!ø çÁà�ø²Ø�çÆ×e�¯ìÆ×EìÆ×&ã¥ÝÆó
è½ØµÛ�Ø�×2Û�éÁéÆÜ�à¶Û^íNçÆ×!è�Û^è½êrá5éÆØ�à^Ø�ãÄíEÛ!å¥å¥êLØ�çÁ×CèoØ�×!Û�ÞXê��bèoØNÛ�Ø�×LÛ^è]^5ãPÝtíÍÜ�×¾Û^è½×¾è � !pÝ·à�ÜNÞX×EÜ�Ø�à¡è½×&×CçÆà!ø
Ø�çÁ×5Ø�ãPá5×Cà!ë�×EÝXØ�×EÜ�ãPÝÆó�è½Ø�×!Û^ÞXê���è½ØNÛ!Ø�×�ÞX×Eét×EÝßÞÆè(à�Ý¤Ø�çÆ×LÚÆì�B}×EÜLèoã ÍE× « ÷ ãPÝ 7 ãPó �����\� ø ×¡è½çÁà�ø
Ü�×¾è½ìÆåPØNè3øvãPØ�ç·Þrã�B}×EÜ�×&ÝXØ:ÚÆì�B}×EÜvèoã ÍE×¾è �87 à^Ü « Z W Ur÷Xø ×qÛ�åÄèoàLè½çÆà!øVØ�çÆ×qÞXã¥Ü�×!íÍØ Eðï èoã¥áLìÆåÄÛ!Ø�ãPà^Ý
Ü�×¾è½ìÆåPØmã¥Ý>à^ÜµÞX×EÜmØ�àvãPå¥åPìtè½Ø�ÜNÛ�Ø�×DØ�çtÛ!ØmØ�çÆ×r!#"�Û�éÆéÆÜ�à¯Û�ídçÅãÄè�ã¥ÝÅÛ!ó^Ü�×&×Eá5×EÝrØtøvã¥Ø�çÅÞXãPÜ�×!íÇØmè½ãPá6ìÁåÄÛ�Ø�ã¥à�Ý �
�7çÆ×EÝ « Út×!íÍà�á5×!èæåäÛ�Ü�ó�×EÜE÷yÛ�ÞXã¥Ü�×!íÍØ>èoã¥áLìÆåÄÛ!Ø�ã¥à�Ý.ø:à^ìÆåäÞ?çtÛEâ¯×LÚt×!íÍà^á¡×Cã¥á¡éÆÜNÛ�íÍØ�ãäíEÛ�åPå¥ê5åPà^ÝÆóÁ÷
øvçÆãPå¥×~!#"�è½ãPá6ìÆåäÛ�Ø�ã¥à^Ý�ó^ãPâ¯×!èæâ¯×EÜ�ê�ó�à¯àrÞ¤Ü�×!èoìÆå¥Ø�×&â¯×EÝ.øvãPØ�ç�à^ÝÆåPê - U�U^U.Ü�×EéÆå¥ãäíEÛ�Ø�ã¥à�Ýtè � �æà^Ø�ãÄíÍ×Ø�çßÛ�Ø�Ø�çÆ×2×Eá5éÆãPÜ�ãäíEÛ�åPåÀêLà^Úßè½×EÜ�â¯×!Þ�Ø�ã¥á5×!è à!ë:×EÝXØ�×EÜ�ãPÝÆó¡è½Ø�×¾Û^ÞXê��bèoØNÛ!Ø�×LÛ�Ü�×2â¯×EÜ�êòíÍå¥à¶è½×2Ø�à¡Ø�çÆ×~^ Ç
éÆÜ�×!ÞXãÄíÇØ�×!Þ6Úrê5×��¯ìtÛ!Ø�ã¥à�Ý�ï ���´W [¯ñN÷Æøvã¥Ø�çQ³FZp¿ Þ ¾ iy¿ �

�)�r� çÆ×ÅÞX×Eét×EÝßÞX×EÝtíÍ×�à^Ý « `
��×·è½ãPá6ìÆåäÛ�Ø�×CØ�çÁ×·ÞX×Eét×EÝtÞr×EÝtíÍ×Là�ë�åPà^ór©
ÜEï½S	��± « ñ�à^Ý « ë�à^ÜÅØ½ø:àQèoØ�à^éÁéÆã¥ÝÆóQØ�ã¥á5×¾è ^:`2à�ÝÆ×
ãÄè>Ø�ãPá5×n^;Ç>éÆÜ�×¾ÞXãÄíÍØ�×!ÞQÚXê�×��¯ìtÛ�Ø�ã¥à^ÝVï ����W [fñµ÷ Û!ÝtÞ¤Ø�çÆ×5à�Ø�çÆ×&Ü2ãÄè W�
 ^;Ç � ��×·íÍà�á5étÛ�Ü�×5à^ìÁÜ
è½ãPá6ìÁåÄÛ�Ø�ã¥à�Ý2Ü�×!èoìÆå¥Øµè3øvã¥Ø�ç6Ø�çÆ×�åäÛ�Ü�ó�×>ÞX×EârãÄÛ!Ø�ãPà^ÝLÜ�×!èoìÆå¥ØDà�ëy×s�fìtÛ!Ø�ãPà^ÝQï ����� ñDÛ!ÝtÞ5Ø�çÆ×�à^éÆØ�ã¥á5ãäè½Ø�ãÄí
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7 ãPó^ìÆÜ�× ����� `·þ3èoØ�ãPá·Û�Ø�×!Þ#å¥à�ór©hÜ!ï�
 ����� ñ>â¯×EÜNèoìtè2è½Ø�à^éÆéÆãPÝÆó�Ø�ã¥á¡×n^ � þDÛ�ídçÊè½ãPá6ìÁåÄÛ�Ø�ã¥à�Ý#ãäèÚtÛ�è½×!Þ·à^Ý -������ ãPãÄÞ5Ü�×EéÁå¥ãÄí&Û�Ø�ãPà^Ýtè �Q� çÆ× R ìÁÜNè½ØvéßÛ�ÜNÛ!á5×EØ�×EÜvãÄèF¾ËZ � f�< � ¿bZ � f�� �
Útà^ìÆÝßÞCà�ë}×��¯ìtÛ�Ø�ã¥à^Ý¡ï ����W|W ñmã¥Ý 7 ã¥ó �|��� � � þDÛ^íNç2èoã¥áLìÆåÄÛ!Ø�ã¥à�Ý�ãÄèmÚtÛ�è½×!ÞCà�Ý -������ ã¥ãÄÞ�Ü�×EéÆå¥ãäíEÛ�Ø�ã¥à�Ýtè �
!bØÅíEÛ�Ý�Út×·è½×E×&Ý#Ø�çtÛ�Ø&÷ øvã¥Ø�ç#ãPÝtíÍÜ�×!Û^èoã¥ÝÆó�è½Ø�à^éÆéÁã¥ÝÆó�Ø�ã¥á¡×¯÷�Ø�çÁ×6Ü�×!è½ìÆåPØNè>Û�Ü�×5Û!éÆéÆÜ�à¯Û^íNçÆãPÝÆó.Ø�çÆ×
åÄÛ!Ü�ó�×.Þr×EâXãäÛ�Ø�ã¥à^ÝkÜ�×!è½ìÆåPØ �y� çÆãäèCøvÛ�è»Ø�àQÚ ×�×HGré ×¾íÍØ�×!ÞZè½ã¥ÝßíÍ×·Ø�çÆ×·åÄÛ!Ü�ó�×.Þr×EâXãäÛ�Ø�ã¥à^ÝZÜ�×!èoìÆå¥Ø2ãäè
ÚtÛ�è½×!Þ5à^Ý�Û2èoØ�×!Û�ÞXê���è½ØµÛ�Ø�×CÜ�×&ó^ã¥á¡×vøvçÆã¥åP×�à^ìÆÜ�èoã¥áLìÆåÄÛ!Ø�ãPà^Ý¡íEÛ�éÆØ�ìÆÜ�×¾è Ø�çÆ×�Ø�ÜNÛ!Ýtè½ãP×EÝXØvÚt×EçßÛ¾ârã¥à�Ü �
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�'&)(+*-,/.0.21435(+,768&9z:9;1=<>.?1=(+*-1�@A,/BA1C6�D06EBA1CFG9;1=H-<-,7FI(J,I& � 1435(+,768&s¿AK[]AK[]L(M6N3568&>BE<>35(0(M*-1
.2(M<>BGxJ6ibOH-<w{P1 Q;6�@R1CQ��S6T9N,I&VUT& ��W ãX1C&A@E,IQM68&-DV1C&A( K \ 68Q!(+*-1Y3Z68&E@R1C&-,I1 &>351;60bO[-FI6\(+(M,I&-]Oz^9!1
&-6\Q+D�U�FI,,å 1�B0UTF7F_H-<G{`1CQY.?,,åC14.;9a,I(+*$(+*-1�D01�U�&�.26\<-Qb351cUTQMQ+,I@\U�FdQeUT(+1gfh,'Ki1RK ^ õ�õ\j K[¿"HwxE(+1�.bk5lmQbU�D01
lm68Qon Ð U8.?( � 3Z(+,I6\&P£p1CQ+6 N^q (+*-QM68<-]\68<-(r(M*-,s.!.21�3Z(+,I6\&_K � &>U�F,xE(+,/3CUTF`UT[t[-Q+6gU83b*-1�.a(+6o68[t(+,IDV,,åC,7&-]
(+*t1�lm6\Q+D U�&>BuU�D068<-&E(06�lo(+QeUT&>.'lm68QMD0,I&-]�lm68Q �w� ð D06EBE1CFs.�*SU4@R1=H>1C1 &v,7&A@R1�.?(+,7]RUT(M1�Bw,7&
xzy�{ z y j z yR|�} Ka~-68Q:(+*t1o3CU\.21�6�l!~ º2» [-QM6E351�.M.21�.Z�_UT&>U�FI�E(+,/3CUTFOU�Q+]8<tD01C&E(b.�lm68Q:68[t(+,IDV,,åC,7&-]�(M*-1
(+QeUT&>.'lm68QMD0,I&-]$[-Q+6E3Z1�.+.Y9;1CQM1�]\,I@R1C&�,I&	F/U8.?(o.21435(+,768&_KP£p6�9;1C@R1 QC�OU4lm(M1CQY(+*-10(MQbU�&>.�lm6\Q+D�U�(+,I6\&
,I&�fu¿AK[¿8� q �aU=35F76R.?1�BGÜslm68Q+D�68[t(+,IDV,,å�U�(+,I6\&�H>1�3Z68D01�.Y,I&E(+QeU835(eUTH-F71R�d(M*-1CQ+1Zlm68Q+1V9;1�Q+1�.?68QM(o*-1CQ+1
(+6=(M*-10*-1 <-Q+,/.2(+,/30.214UTQb3b*�U�[-[-Q+6gU83b*_��9a*-,s3b*	,s.�HSU8.214BL6\&�(+*-10l�U83Z(�(+*SUT(o(+*t1�� � 14.2(+,7D�UT(M68Q



yA�
6Tl	Ù�QCf?� ä�� ó q ,/.�UTF79aUC�t.��A�-� �s�T���M�8��9a*-,IF710(+*-1$.MUTD0[-F71�[SUT(+*�[-QM68[>1CQM(+,I14.oU8.�9;1 FIF!U8.�(M*-1
@\UTQM,sUT&S351o6Tl!(+*t1J�e��14.2(+,7D�UT(M68QGUTQM1JBAQbU�D�UT(M,s3CU�FIFI�"U4�`1�35(M1�B�HA��(M*-1J3�*t68,s3Z1�6Tl!(MQbUT&S.�lm68QMD0,I&t]
[>U�QbUTDV1C(+1CQO@\UTF7<-1�.5K W �E[-,s3 UTFIF7�R��,�l>9!1a68H>.?1CQ+@R1a1�.?(+,7D�UT(M1�.P6Tl Ù�Q f2� är� ó q UT&SB�,7(b.d&-6\Q+D�U�FI,#åC1�B
@\UTQM,sUT&S351=U\.�(+*-1=(MQbU�&>.�lm6\Q+D0,7&-]�[SUTQbU�D01C(M1CQb.o3b*>UT&t]81R�a(+*t1�&-6\Q+D�U�FI,,å 1�B	@8U�Q+,/UT&>351$1C�E*-,IH-,7(b.
U�35FI14UTQ�n+@\UTF7FI1C�t�	UTQM68<-&SBv(+*-1=DV6R.2(ol�UC@R68QeUTH-F71=[>UTQeUTD01C(M1CQJ@8U�FI<-14.5�p9a*t,s3b*)3CU�&vH>1=(+*E<>.Z�
UT[t[-Q+6��E,ID�U�(+1CF7��,/BA1C&E(+,��S1�BPK W *-,s.:UT[-[tQ+6RU\3�*$*>U8.:H�1 1C&=.?<>3C351�.M.�lm<-F7FI�VUT[-[tFI,I14B�(+6J(+QeU8BA,7(+,768&>U�F
f2�^  ð�q DV6EBA1CFs.rf�.21C1 xzy8y8} U�&>B0Q+15lm1 Q+1C&>3Z1�.�9a,7(+*-,7& q UT&>B�(+6J~ ºK» [tQ+6E351�.M.21�.a,I& x j �5} K

¡ &�68[-(M,ID�U�F-.?1CFI1�3Z(+,I6\&Y6Tl_(M*-1rfm(+QeUT&>.'lm68Q+DV1�B q D01�UT&�9a,IF7FRQ+1�.?<-FI(�,7&oUp]\Q+1�U�(+F7��Q+14BA<>351�B
@\UTQM,sUT&S351�6�l�(M*-1�14.2(+,7D�UT(M68Q�lm6\Q0¢of2� äw� ó q K ¡ l�UC@R68QbU�H-FI1�fm&-1�UTQ(Üh6\[-(+,7D�UTF q H>U83b£E]8Q+6\<-&>B
fh(MQbU�&>.�lm6\Q+D01�B q D01�U�&�@\UTF7<-1:3CUT&JH>1;lm68<-&SBclmQM68D�[-F768(b.�.?<>3�*JU\.�(+*-1a6\&-1r.?*-6�9a&�,7&J~d,I]tKR�AK � ¿EK
~-68Q:68<-Qa1 �A[>1CQM,ID01C&E(b.Z�R9;1rlm68<-&SB�(+*t1�@\U�FI<-1�� ¥ ¿�(M6�H>1�Uo&-1�UTQ(Üh6\[-(+,7D�UTF`(+QeUT&>.'lm68Q+DV1�B0D01�UT&
@\UTF7<-1�lm6\Q�6\<-Q0.?,IDJ<-FsU�(+,768&�.M351C&>U�Q+,I6�.?*-6�9a&)FsU�(+1CQ ��QM1�.2<-F7(+,7&-]=,I&�U�@\UTQM,sU�&>351�Q+1�BE<>35(+,768&N6Tl
UT[t[-Q+6��E,ID�U�(+1CF7� � õ�õ�õ f�3568&E@R1CQe.21CF7�R��(M*-1=Q+1UÕ^<-,7Q+1�B�&A<tD�H>1CQo6�loQ+1 [-FI,/3CUT(M,I68&S.clm6\Q0(+*-1�.MUTD01
U83 35<-QbU\35�0,/.;Q+1�BA<S351�B�HE��U�l�U83Z(+68Qa6�l � õ�õ�õRq K!��&�(M*-1r�>]8<-QM1�.a(+*>U�(;lm68FIF76�9Y�-9a*-1C&�9;1rQM15lm1CQa(M6
H-<A�`1CQ¤.2,,å 1o9;1�9a,7FIFO1�.+.?1C&E(+,sU�FIF7��DV1�UT&$(+*-1�&-68QMD�UTF7,,åC1�B�H-<A�`1CQY.?,,åC1g��,�Kz1RK7��(M*-1oQbU�(+,I6V6Tl!(+QM<-1
H-<A�`1CQG.2,#åC1r(M6�D014UT&�U�Q+Q+,7@\UTF_QbU�(+1RK

¡ F7F�(M*-1�.?,IDJ<-FsU�(+,I6\&>.p(M*>UT(�9;10*>UC@R1VBA1�.M35Q+,7H�14B�(+*E<>.¤l�U�Q�*>UC@R1�U�(+QeUT&>.?,I1C&E(�&>U�(+<-QM1
,I&=(M*-1o.?1C&>.?1o(+*>U�(r(+*-1 ��[-QM6T@E,sBE1oUT&=14.2(+,7D�UT(M1Y6Tl!(+*-1o[tQ+68HSUTH-,7FI,I(?��6Tl!H-<E�P1 Qr6�@R1CQ2¥>6�9¦U�(�U
]8,7@R1C&�(+,IDV1J.2FI6\( Ä 9a,I(M*	,I&t,I(+,/UTF�åC1CQM6�H-<E�P1 Qo6E3C35<-[>U�(+,768&_K=�'(�,s.�6�lr[SUTQ+(M,s35<tFsUTQ�,I&E(+1CQM1�.2(Y(M6
BA1�3Z,sBA1o6\&	U�.2,7D�<tFsUT(M,I6\&�Q+<t&�F71C&-]8(M*�,7&�6\QbBA1 Q�(M6$U83b*-,I1C@R1c.2(M1�U8BA��.?(bU�(+1JQ+1�.?<-FI(e.5�_,'Ki1RK�*-6�9
FsU�Q+]\1:.2*-6\<-FsB�£YH>18§�~O,I]-K\�AK � �Y.2*t6T9:.O(+*-1a(MQbUT&S.2,I1 &A(OH-<A�`1CQ�6�@R1CQ?¥>6�9	[-QM68H>U�H-,IF7,I(?�rlm68Q�Up]\,I@R1C&
H-<A�`1CQ¨.2,#åC1eó �E3568QMQ+1�.?[>68&>BA,7&-]o(+6�(?9;6�,7&-,I(M,sU�F�Ht<A�`1CQ;6E3C3Z<-[>UT&S35�03Z68&>BA,7(+,768&>.Z�^&SUTD01CF7��1CDV[-(?�
UT&SB�¿ õ�õ K�~-QM68D�(+*-,/.¤�>]\<-Q+1�9;1"3CUT&�.?1C10(M*>UT(o(M*-10(+QeUT&>.?,I1C&E(�(M,ID01o,7&�U�.?,IDJ<-FsU�(+,768&�D�UC�
H>1oQ+1�BE<>351�B�,©l�(+*-1o,7&-,I(M,sU�F�356\&>BA,7(+,I6\&>.rU�Q+1V3�*-6g.21C&=[tQ+68[>1CQMFI�RK��g,I&>351o(M*-1�]\1C&-1CQeUT(M,I68&�6Tl!(M*-1
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Replication number 1000

Normalized buffer size 25

Utilization 0.2

Simulation stop time 500

~d,7]8<-QM10�EK � ¿EªQÙ�F768(�6Tl:(+*t1�1�.?(+,7D�UT(M1�B�&-68QMD�UTF7,,åC14B�@8U�Q+,/UT&>351J6Tl:(M*-101�.?(+,7D�UT(M68Qr@R1CQe.2<>.r(M*-1
D01�U�&r@\UTF7<-1;6�l>H>U83b£E]8Q+6\<-&>BY[-Q+6E3514.+._(+QbU�&>.�lm6\Q+D0,7&-]-�\«�¬5K­ ®1�.?<-FI(e.d3Z68Q+QM1�.2[>6\&>B�(M6rU:.2(M68[-[-,7&-]
(+,7D01 Ä�¯°j�õ�õ ��<-(M,IF7,,å�U�(+,I6\& õ K[¿A�-H-<E�P1 Q:.2,,å 1ªó ¯ ¿ j �PU�&>B � õ�õ�õ QM1C[-FI,/3CUT(M,I6\&>.5K

H>U\3�£E]8QM68<-&>B0[-QM6E351�.M. ¼0± D�UC�oH>1�3568D0[t<-(bU�(+,I6\&>UTF7FI�JBA1 D�UT&>BE,I&-]t�AUo.?D�UTF7F-(+QeUT&>.?,I1C&E(a[>1CQ+,76EB
D�UC�JH�1Y*-,7]8*-F7��BA1�.?,IQeUTH-F71RK

~d,7]-K>�AK �5{ .2*-6�9:.:UT[-[tQ+6��A,7D�UT(M1CFI�V.2(M1�U8BE��.2(eUT(+1�Q+1�.?<-FI(e.rf Ä0¯ ¿ õ�õ�õ^q lm6\Q:.21C@R1 QbUTFO.?1CQ?Ü
@E,s351rQeUT(M1�.�f�3568QMQ+1�.?[>68&>BA,7&-]J(+6JBA,©�P1 Q+1C&E(:.2�t.2(M1CD²<-(M,IFI,#å�UT(M,I6\&0@\UTFI<t1�. q K<ë�FI1�U�Q+FI�V1C&-68<t]8*_�-(M*-1
BA1�3 U4�=6�lr6�@R1CQ?¥>6�9³[-QM68H>U�H-,IF7,I(?��,s.¤l�U�Q�lmQM68D�1C�A[>6\&-1C&E(+,sU�F'�­3568&E(+QeUTQ+��(+6=(M*-1J[-Q+1�BE,s35(M,I68&´6Tl
(+QeU8BA,7(+,768&>U�F�D06EBA1CF/.5K W *-,/.r,s.®lm<-QM(+*-1 Qr,IF7FI<>.?(+QbU�(+1�B�,I&�~d,7]-K_�EK � j �_9a*-1CQM1o9;1o3Z68D0[>U�Q+1o(M*-Q+1C1
D06EBA1 Fs.5K W *-1o�>Qb.?(Y@A,/BA1C60D06EBE1CF�[>6R.M.21�.M.21�.Y68&-F7��(+*t1��E  ð UT&>B=,I&>3ZFI<>BA14.p68&-F7��(M*-1o1C�E[�6�Ü
&-1C&E(+,/UTF7FI�JBA1�3 U4�E,I&t]�[>U�Q+(a6Tl­(+*t1�U�<-(+6E3Z68Q+QM1CFsU�(+,768&$U8.;,7(a9aU8.aBE1CQ+,7@R1�B�,7&=�R1�35(M,I68&n¿AKµ�EKµ�EK W *-1
.2143568&>B�DV6EBA1CFE,s.d(M*-1a68&-1a1 �A*-,7H-,I(M,I&-]:H>68(M*�(M*-1r�E  ð UT&>B Ð   ð K W *-1a(+*t,IQbB�DV6EBA1CFt3CUT[-(M<-Q+14.
68&tFI�0(M*-1 Ð   ð .2(MQ+<>3Z(+<-QM1R�AH>U\.21�B�68&$UJ.2,I&t]8FI1¤~ ºK» H>U\3�£E]8QM68<-&SB�[-QM6E351�.+.Yfh,�Kz1RK7�8(+*t1CQ+1Y,s.;&t6
.2*t68Q+((Üh(M1CQ+D�1C�E[>68&-1C&E(+,/UTF!356\D0[>68&-1C&E( q K��'(�,s.Y1�U8.?�=(+6�.?1C1�(M*>UT(�lm6\Qo.?D�UTF7F�H-<A�`1CQc.2,,å 1�(M*-1
BA,©�P1 Q+1C&>3Z1a,I&0(M*-1p[tQ+68HSUTH-,7FI,I(?�o6�l_H-<A�`1CQ!6�@R1CQ2¥>6�9N,s.�&t68(a.?,I]\&-,��`3 UT&E(C�RH-<-(¨U8.�(M*-1:H-<A�`1CQa.?,,åC1
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Replication number 1000

Simulation stop time k

~d,7]8<-QM1J�AK � �Aª W QbU�&>.2,71C&A(YH-<E�P1 Qr6�@R1CQ2¥>6�9¦[-QM68H>U�H-,IF7,I(?�R�P<>.?,I&-] � õ�õ�õ Q+1C[tFI,s3 UT(+,768&>.Z� ó ¯·¶�õ�õ �
UT&SB�U�<-(M,IFI,#å�UT(M,I6\&�6�l õ K { K
,I&S35Q+1�U\.21�._(+*t1�14.2(+,7D�UT(M1�H>U8.?1�B�6\&o(+*-1:�E  ð D06EBA1CFEBE1�3CUC�-._DJ<>3�*al�U8.?(+1CQ­(+*>U�&�(+*t1;68&t1aH>U8.?1�B
68&´(+*-1JD06EBA1CF�3�*>U�QbU\35(+1CQM,,åC14B�HA�=H>68(M*�¸_  ð U�&>Bw�E  ð KO~d,7&>UTF7FI�R�_U\.�1C�E[>1�35(M1�BP�OUTF7(+*-6\<-]8*
(+*t1p(M*-,IQeB�D06EBE1CF-1C�E*-,IHt,I(b.�(M*-1rU�[-[-QM68[-QM,sUT(M1YU8.?�ADV[-(+6\(+,s3;H>1C*SU4@E,I6\QC�R(+*t1r356\Q+QM1�.2[>68&SBA,I&-]oF76R.M.
[-QM68H>U�H-,IF7,I(?�0BE1�3CUC�-.;(M6R6�l�U\.2(alm68QG.2D�U�FIF>H-<A�`1CQG.2,#åC1�.ZK

�'&0~O,I]-Kg�AK � y �E9;1G3568D0[SUTQ+1a6\<-QaU�[-[-QM6T�E,ID"UT(+1:.?(+1�U\BA�J.2(eUT(M1pQM1�.2<-F7(b.�9a,I(M*�(M*-1:Q+1�.?<-FI(e.
<>.?,I&-]$(+*-101 D0[-,IQM,s3CU�Fd@E,sBE1C6�(MQbU83Z1RK ð ,��`1CQ+1 &A(rlmQ+6\D¹(M*-1JQ+1�.?<-FI(e.�,I&L~d,I]tKd�EK �Z{ ��(+*t1�.2(M1�U8BA�
.2(eUT(M1oQ+1�.?<-FI(e.®,7&=~d,7]-K`�AK � y (+Q+14UT(:(+*-1cºp<-Qb.?(r[>U�QbUTDV1C(+1CQ æ U8.�»GUT<S.+.2,/UT&�QbU�&>BA68D¼@\UTQ+,/UTH-F71
9a,I(M*�[>U�QbU�D01C(+1 Qb.aU8.:D01�U8.?<-Q+14B"HE�$~-Q+1�½R<-1C&>3Z� ð 68D"UT,I&$¾=¸_¿),I&$(+*-1�FsU8.?(r3b*>U�[-(+1CQ:QbU�(+*-1 Q
(+*SUT&�U�356\&>.2(eUT&E(CK W *-1VÀ jRÁ 3568&A��BA1C&>351J,I&E(+1 Q+@\UTF/.®lm68Q�(+*-1V.2(M1�U8BA��.?(bU�(+1JQ+1�.?<-FI(e.�U�Q+1VUTF/.26
BA,/.2[-F/U4�R14BPK	~-Q+6\D ~d,7]-K��AK �Cy �;9;1$3CU�&Â.?1C1�(+*>U�(0U�FI(M*-68<-]\*)H>68(+*NQ+1�.?<-FI(e.oUT]\Q+1C1$35F76R.21 FI��U�(
*-,7]8*=<-(M,IFI,#å�UT(M,I6\&>.5�-(M*-1C�$UTQM1J.2,I]\&-,���3CUT&E(+F7��BA,��`1CQM1C&E(rU�(rFI6�9u<-(M,IF7,,å�U�(+,I6\&>.5K:Ã�1�H>1CFI,71C@R1Y(+*>U�(
(+*t1�Q+14U8.26\&�H>1C*t,I&>B�(+*-1�.?1o1CQ+QM68Qe.®,/.p(+*>U�(C��lm6\Qr(+*t1o.2(M1�U8BE�=.2(eUT(M1oQ+1�.?<-FI(e.5�`.2,IDJ<-F/UT(+,768&>.;9!1CQ+1
H>U\.21�B�6\& � õ�õ�õ ,I&>BA1 [�1 &>BA1C&E(aQ+1C[tFI,s3 UT(+,768&>.;lm68Q:1�U\3�*ÄBA,��`1CQM1C&A(:<-(M,IFI,#å�UT(M,I6\&�U�&>B�H-<A�`1CQG.2,#åC1RK
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Normalized buffer size b

~d,7]8<-QM1��EK �Z{ ª;Å:@R1CQ2¥S6T9°[-QM68H>U�H-,IF7,I(?��@R1 Qb.2<S.;H-<A�`1CQ:.2,#åC1@óC�Rlm68Q:BA,©�`1CQ+1C&E(a<-(M,IFI,#å�UT(M,I6\&�@\UTF7<-1�.Z�
<>.?,I&-] � õ�õ�õ Q+1C[-F7,s3CU�(+,768&>.aU�&>B�Æ ¯ � õ ó K
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Stop time k=10*b

Utilization 0.6

Replication number 1000

Simulation with both LRD and SRD
Simulation with SRD only
Simulation with LRD only

~d,7]8<-QM1o�AK � j ªpÅ:@R1CQ2¥>6�9u[tQ+68HSUTH-,7FI,I(?�0@R1 Qb.2<S.®H-<E�P1 Qr.?,,åC1@óalm68Q:(+*-QM1C1o3 U8.214.5ª;<>.?,I&-]J(+*t1o.2,7D0Ç
<-F/UT(+14B�D06EBA1 Fd9a,7(+*�H>6\(+*�¸_  ð U�&>B��E  ð ��<S.2,I&t]�U0.2,7D�<tFsUT(M1�B�D06EBE1CF!È��IÉsÊtËR�^É�¸_  ð �`UT&>B
<>.?,I&-]VU�D06EBA1CF`9a,I(M*	ËR�EÌ©Í�¸_  ð K



y j
�R,7&>351�68&-F7�Y68&-1!1CD0[-,7Q+,s3 UTF8(MQbU\351�9aU8.­U4@\U�,IFsU�H-FI1g�T,7(_9aU8.O,ID0[>6R.M.2,7H-FI1�(M6r[>1CQ2lm6\Q+D¦,I&SBA1C[>1C&>BA1 &A(
Q+1 [-FI,/3CUT(M,I68&S.¨lm6\Qr1�U83b*=.?,IDJ<-FsU�(+,768&�,I&E@R68F7@A,7&-]oQ+1�U�F�BtUT(bUEK�¿�@R1C&$,�l�(M*-1oQ+14UTF­B-UT(eU"9!1CQ+1c.2[-F7,I(
,I&E(+6�H>UT(e3�*t1�.;9;1r9!68<-F/B01C�A[>1�3Z(a.2,7]8&-,©�`3CU�&A(¨3568QMQ+1CF/UT(+,768&>.;H>1C(?9!1C1C&0H>U�(b3b*-1�.!BA<-1Y(+6o(M*-1�.21CF©l
.2,7D0,IF/UTQ�&SUT(+<tQ+1Y6TlO(M*-1r(+QeU4Î"38K W *-1CQM15lm68QM1R�R@R1CQ+��lm1 9),I&>BA1 [�1 &>BA1C&E(a.MUTD0[-F71�.�3CUT&VH�1G<>.21�B0(M6
1�.?(+,ID"UT(+1YH-<E�P1 Qp6�@R1CQ?¥>6�9uQbU�(+1�.r3 UT<>.?,I&-]�.?,I]\&-,��`3 UT&E(p@\UTQM,sU�&>351RK W *-,/.rUTQM]8<-D01 &A(a,/.¨lm<-QM(+*-1 Q
,IF7FI<>.?(+QeUT(+14B�,7&0~d,7]-Kt�AK ��| 9a*-1 Q+1r9!1p(MQ+�J(+6o3Z68D0[>U�Q+1a(M*-1Y½R<-1C<-1C,7&-]�BA1C@E,sU�(+,I6\&0Q+14.2<-F7(b.�6TlO(M*-1
D06EBA1 F�9a,I(M*=H�6\(+*Â�^  ð UT&>B�¸_  ð .2(MQ+<>35(M<-Q+14.�U�&>B=(+*-1oD06EBE1CF�9a,I(M*w�^  ð 68&-F7�RKo~-68QY(M*-1
.2,7D�<tFsUT(M,I6\&=3CU\.21�.Y9a,I(+*´U�.?,I&-]\FI1oF768&-]Ä.2�E&A(M*-1C(+,/3�(+QeU8351R�_9!10BA1 FI,IH>1CQeUT(M1CFI�Ä3�*-6R6g.21J(+*-1V.2(M68[
(+,7D01;14½^<>U�F>(+6�(M*-1:FI1C&-]\(+*J6TlO(M*-1p1 D0[-,IQM,s3CU�FR@A,/BA1C6Y(+QeU8351G.26�(+*>U�(;(M*-1C�oD�UC�YQ+15¥S1�35(�[>6R.+.?,IH-F71
BA1C@E,sU�(+,768&>.p6�laQM1�UTFO@A,/BA1C60(MQbU\351�.5K��'(r,s.G35FI1�U�Q+F7��.?*-6�9a&�,7&�~d,I]tKP�EK ��| (M*>UT(Y(M*-1oD06EBA1CFO9a,I(M*
H>68(M*�¸_  ð UT&>B��^  ð .?(+QM<>35(+<tQ+1:Q+1�.?<-FI(e.�,7&0UYD�<S3�*�FsUTQM]81CQ!BA1 @A,/UT(+,768&J(+*>U�&0(+*t1pD06EBE1CF-9a,I(M*
�E  ð 68&tFI�RK W *-,s.�UT]\Q+1C14.�9a,I(M*�(M*-1G3568&>3ZFI<>.?,I68&J,I& x©� ¶ } 9a*t1CQ+1:,I(�,s.�.?*-6�9a&0(+*>U�(p�E  ð D06EBA1CF
3CU�&	*>UC@R1�U�3ZFI6R.?1CQ�D"UT(b3b*=(+*SUT&N¸_  ð ,©lG.2,IDJ<-F/UT(+,768&=,/.�[>1CQ2lm6\Q+D014B�9a,7(+*	6\&-10Q+1 [-FI,/3CUT(M,I68&
68&tFI��U�&>B�(M*-1YH-<A�`1CQ:.2,#åC1Y,I&$Uo½R<-1C<-1C,7&-]J.2�t.2(M1CD²,/.a.2D�U�FIF'K

~-68Q:FI6�9;1 Qa<-(+,7FI,,å4UT(+,768&>.:UT&SB�FsU�Q+]\1CQpHt<A�`1CQY.2,#åC1�.;*-6�9!1C@R1CQa(+*t,s.:BA,s.MUT]8QM1C1CD01 &A(!,s.a1C�AÇ
[>1�35(M1�B�(M6�H�1VD068QM1o[-Q+6�lm68<-&>B´U8.�.?*-6�9a&�lm6\Q�(M*-103 U8.214.¤9a,7(+*�<-(+,7FI,#å�UT(M,I68&S. õ K { UT&SB õ K ¶ ,7&
~d,7]-K!�AK � y .2,7&>351$,I&)U\B-BA,7(+,I6\&)(+6	(M*-1�UTH>6�@R1�DV1C&A(M,I6\&-1�B	Q+1�U\.26\&>.5�:U	351 FIF:FI6R.M.�1C@R1C&E(o&-6�9
H>1�356\D01�.YU�QbU�Q+101C@R1 &A(rD"UT£E,I&-]�(+*t10&A<tD�H>1CQY6Tl:DV1�UT&-,7&-]Tlm<tF�,7&>BA1C[>1C&SBA1C&E(�.MUTD0[tFI1�.r1C@R1C&
FI14.+.5K
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Data trace results      -  Simulation results

Uti = 0.8

Uti=0.6

Uti=0.4

Uti=0.2

~d,7]8<-QM1J�AK � y ªoÅ:@R1CQ2¥>6�9·[-Q+6\H>UTH-,7FI,7(2��9a,7(+*�,I(b.YÀ j^Á ë!�p@R1CQe.2<>.:H-<A�`1CQ�.2,#åC1SóC�Plm6\Q�BE,��`1CQ+1 &A(
<-(M,IFI,#å�UT(M,I6\&0@\UTFI<t1�.5�><>.2,7&-] � õ�õ�õ Q+1 [-FI,/3CUT(M,I68&S.rf2Æ ¯ � õ ó q lmQ+6\DÏDV6EBA1CFP9a,7(+*$H�6\(+*Ä¸_  ð UT&>B
�E  ð �>UT&SB�<>.?,I&-]J1CD0[-,7Q+,/3CUTF>BtUT(bUo(+QeU8351gK

-1.3

-1.2

-1.1

-1

-0.9

-0.8

-0.7

-0.6

-0.5

-0.4

-0.3

0 50 100 150 200 250

Normalized buffer size b

lo
g(

Pr
(Q

k>
b)

)

Simulation results for the model with both LRD and SRD

1000 replications and k=10b
1 replication and k=238000

Simulation results for the model with SRD only

1000 replications and k=10b

1 replication and k=238000

~d,7]8<-QM1	�EK �T| ªÐÅ:@R1CQ?¥>6�9�[-QM68H>U�H-,IF7,I(?�Â@R1 Qb.2<S.�H-<A�`1CQÄ.2,,å 1qó0lm68Q�(?9;6�D06EBA1CF/.5ª	<>.?,I&-]�(M*-1
.2,7D�<tFsUT(M1�B�DV6EBA1CF�9a,I(M*�H>68(M*�¸_  ð U�&>Bw�E  ð �_<>.?,I&-]ÄU�.2,7D�<tFsUT(M1�B�DV6EBA1CFGÈ��IÉsÊtËR�^É!¸_  ð K
~-68Q!1�U83b*0D06EBA1 F'�R(?9;6o3 U8.214.aUTQ+1¤3568&>.?,sBA1 Q+1�BPª­.2,7D�<-F/UT(M,I68&J9a,I(M* � õ�õ�õ Q+1C[tFI,s3 UT(+,768&>.:fh£ ¯ � õ H q
UT&SB�.?,IDJ<-FsU�(+,I6\&Y9a,I(+*J68&t1aQ+1C[-F7,s3CU�(+,768&0fm£ ¯G¶ �8Ñ õ�õ�õRq Ka~-68Q�UTFIFS3CU8.?1�.5�R<-(M,IFI,#å�UT(M,I6\&�@\UTF7<-1a,s. õ KµÑEK



Ò Ó Ô¼Õ ÖL×ÙØ Ú

Û ×¦Ö�Ü ÝÞØNß à ×Ùá	âdãåä æ�á´á	ç ×Ùá

è=éTê ë % ìLí ��î:�oï�ð ñ0ò�óôñ�õ�ö�÷ í õ8#`ó�ð % ð í øoùûúNù;ø�ü î
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�a,7þbÿ	�-1��aý-1Cþ����@)+£t.edh15:fH�:7����ýEþ+1,)+ý-1Cþ q �\ý��I�_DC)���2A,(�A1���6TþA6IH@)	6I"·.?1.)�2E,sÿ51
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Video name Total frames  Mean utilization  Max buffer       Frequency of
 occupation        renegotiations(1/s)

238000LAH

Ghost

Star War

0.9997 340 0.31

217000               0.9978              200                        0.26

        170000               1.000                140                        0.54

BBC News     26000                 0.9993              103                        0.26

Mean Source
rate(b/frame)

6005.2

9909.0

27791.0

12709.0
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Video name  Max buffer       Frequency of
 occupation        renegotiations(1/s)

LAH

Ghost

Star War

Max Bandwidth Mean
utilization

    4000 0.6019    248 0.27

    4700                   0.6386             190                     0.36

           11200                  0.7743             176                     0.51

BBC News          3300                  0.6644             140                     0.42

increase range
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Video name Total frames  Mean utilization Max buffer       Frequency of
 occupation        renegotiations(1/s)

238000LAH

Ghost

0.9940    495 0.60

217000               0.9944                 420                     0.50

Mean source
rate(b/frame)

2481

4077

������� 1b����Ò�ÉRÓ`���X  ���M¡ ��¢q£d¤+1M{2  ��¡ {~¥g¢q¤fª	��«A1�¢`{�³�� ¡ ­ � ¢ ¡ ­C��£ ¡ ¤ � ¥g¤ � �01 � £:«���£ ¡ 1�¤k¥g¤ � �01X¦�¢q�bÔ
¨�¤M1M{�{2��¢�£|{D :{2��£�¬X» ��}]Õ �



Ö × Ø6Ù ÚZÛÝÜ Þ

Ö ßáà âäãhå æjç�ßáà æ Ø6à è
é ÛÝâ0ßáê ê Û/à è Ø@ÚCç�ßáà æ ë�ßáÜ ì å ÚCå Ü�Û
é ÛÝæ�Û(Ø6Üiâ^×

íSî�ï ðBñ�òló"ôMõlö¼÷´ñbò�ö

Îa1M¦51�£ ¡���ø 1�ù ¡ 1´£:{k��ªR1b�01 � {k �¤M1��01�£ ¡ {�­ � ªR1¸{k­�¢M³�£ ¡ ­ �M¡�¡ ­-1d��Î�» ¡ ¤ � ��¦��Y¢	«A1 � ��{f�Y¢�¤+1
� «E1Múû  ��¡ 1 ¡ ¢�¦ � ¨ ¡  �¤+1 ¡ ­t1c£ ��¡  �¤+1M{"¢M¥�ª � ¤%��¢� |{ ¡ ¤ � �S¦c{ ¡ ¤+1 � �S{ ¡ ­ � £ � ¤M1 ¡ ¤ � «�� ¡ ��¢q£ ���=¡ ¤ � ¥gÔ
ü ¦f�b¢	«E1 � {��+ÐÆ£ ¡ ­���{ ¡ ­-1M{2��{�Í4³;1 ü ¤�{ ¡���ø ¨�¤�¢q¨:¢�{21 � £-1�³ ¡ ¤ � ��¦f�b¢	«A1 � ��£�¬ � ¨©¨�¤�¢ � ¦�­�³�­���¦�­
¦�¢q� � ��£-1M{ � «���¤+1M¦ ¡ �Y¢	«A1 � ��£�¬b¢M¥ � ¢ ¡ ­C��Î�» � £:«CÓ	Î�» �   ¡ ¢	¦�¢q¤�¤+1 ����¡ ��¢q£o{ ¡ ¤% :¦ ¡  ©¤+1M{"³�� ¡ ­
� � ¤�¬���£ ��� ��£	ªR1�¤�{2��¢�£ � £:«Pý�¢`{kþ	��£�¬©ÿt{ ¡ 1M¦�­©£���ú� -1�� � ­�¤�¢q �¬�­ � £ � £ �M��ø	¡ ��¦ ���+� ¨�¨�¤�¢ � ¦�­I³!1
­ � ªR1�{k­�¢M³�£ ¡ ­ ��¡ Íû��£ � «�«�� ¡ ��¢q£ ¡ ¢�¦ � ¨ ¡  ©¤���£©¬ ¡ ­t1�� � ¤�¬q��£ �M� «���{ ¡ ¤%� �   ¡ ��¢q£�¢M¥O1��b¨���¤���¦ ��� « �M¡��
¡ ¤ � ¦51Q{�Í ¡ ­���{ � ¨©¨�¤�¢ � ¦�­S¦ � £ ��� {k¢+¨�¤M1M{21�¤%ªR1 � ¢ ¡ ­ ¡ ­t1�Ó	Î�» � £:«X��Î�» �   ¡ ¢	¦�¢q¤�¤+1 ����¡ ��¢q£S{ ¡ ¤� :¦�Ô
¡  ©¤+1M{�� � ­t1 ��� ¤�¬\1b¦ ��� {%{"¢�¥ ¡ ¤ � £:{Æ¥g¢q¤�� �M¡ ��¢q£:{"³�­���¦�­d­ � ªR1 ¡ ­t1 �M� ¢MªR1 ¡ ¤ � £:{�¥g¢�¤��YÔ ��£�ª � ¤%� � £ ¡
£ �M¡  �¤M1~¥g¢q¤��S{ � £-1�³ ¦ ��� {�{8¢M¥-�b¢	«E1 � { ®�}d��� ¯�� Õ 1 ¡ ­t1�£S¨�¤�¢	¦51 1M« ¡ ¢X«A1�ªR1 � ¢�¨ � ¥ � { ¡ {k���� ©Ô
���M¡ ��¢�£ � ¨�¨©¤�¢ � ¦�­S¥g¢�¤ ¡ ­-1 }d��� �b¢	«A1 � { �:� {21M«S¢�£]���b¨:¢�¤ ¡�� £|¦51+{ � �b¨ � ��£�¬ ¡ 1M¦�­�£���úû -1`� � ­���{
����� ¢M³�{¼ |{ ¡ ¢�1���¦��71�£ ¡%��ø {k����  ����¡ 1 ¡ ­-1�¨>1�¤k¥g¢q¤�� � £:¦51�¢M¥�£-1 ¡ ³8¢q¤�þc³�� ¡ ­S��Î�» ¡ ¤ � ��¦����-ù ¡ 1�£�Ô
{k��ªR1X{k����  ����¡ ��¢�£¸¤+1M{2  ��¡ {"��£ ¡ ­���{ ¡ ­-1M{2��{�­ � ªR1Y{k­�¢M³�£ ¡ ­ �M¡f¡ ¤ � «	� ¡ ��¢�£ �M� ¦�¢�£�¬\1M{ ¡ ��¢q£j¦�¢q£ ¡ ¤�¢ �

��À



���

{�¦�­-1��V1M{�¦ � £©£�¢ ¡ ­ � £:« � 1X¦�¢q£�¬81M{ ¡ ��¢�£p¦ �  :{?1M« ��ø ��Î�» ¡ ¤ � ��¦ � £:«d¤+1M{2  ��¡ ��£ � ¢M³�£-1 ¡ ³8¢q¤�þ
  ¡ � � ��º ��¡ ��¢q£��-Ð�£:{ ¡ 1 � «4Í�³!1�¨�¤%¢�¨:¢�{?1f��£ ¡ ­���{ ¡ ­-1M{k��{ � £-1�³P¦�¢q£�¬81M{ ¡ ��¢�£¸¦�¢�£ ¡ ¤%¢ � {�¦�­-1��01�³�­���¦�­
ü ¡ {D��£ ¡ ¢ � ¨�¤+1M«	��¦ ¡ 1M«b{21´¤�ª	��¦51"¨©¤���£|¦���¨ � 1"{2�b¢�¢ ¡ ­ ��ø �

� ¤+1M«	��¦ ¡ 1M«j{21´¤�ª	��¦51X¨�¤�¢Mª	��«A1Q{f« ø £ � �Y��¦ �:� £:«	³���« ¡ ­ �M��� ¢	¦ ��¡ ��¢�£j¥g¢q¤ ¡ ¤ � �S¦S{ ¡ ¤+1 � �S{
³�� ¡ ­ ¡ ¢ � 1´¤ � £ ¡ «A1 ����øC� £:« � ¢`{�{c¤+1Mú� ���¤M1��01�£ ¡ {�� � ­-1d¦�¤% :¦�� ��� ¨ � ¤ ¡ ¢�¥+¤M1 ��� ��º���£�¬]¨�¤M1M«���¦ ¡ 1M«
{21´¤�ª	��¦51"��{ � ¬�¢�¢	«d¨�¤M1M«���¦ ¡ ¢�¤ ¡ ­ ��¡ ¦ � £¸�01 � {2 �¤+1 ¡ ¤ � �S¦ � £:«S¨�¤+1Q«���¦ ¡ ¥g  ¡  �¤M1 �:� £:«�³���« ¡ ­]��£
¤+1 ����¡ ���01�� � ­-1d» ��}]Õ {�¦�­-1��01X³;1S¨�¤%¢�¨:¢�{?1M«o��£ ¡ ­©��{ ¡ ­-1M{2��{c¦ � £o¨�¤M1M«���¦ ¡f�:� £:«�³���« ¡ ­
¤+1Qúû ���¤+1��V1�£ ¡ {4¢�¥Å��Î�» ¡ ¤ � �S¦ ¡ ­�¤%¢� �¬q­b¢�£©Ô � ��£-1��01 � {k ©¤+1��01´£ ¡ ��Ê�£ �M��ø	¡ ��¦ ���©� £:«b{2���X  ���M¡ ��¢�£
{ ¡  :«��71M{�1��b¨ � ¢ ø ��£�¬]¤M1 ��� ª	��«A1�¢ ¡ ¤ � ¦51M{c­ � ªR1 � 1M«� :{ ¡ ¢ ¡ ­-1l¦�¢�£|¦ �  :{2��¢q£ ¡ ­ ��¡ » ��}]Õ ��{
� 1�ù	� �©� 1 � £:« ¡ ¢ � 1�¤ � £ ¡b¡ ¢Z«��
	`1�¤M1�£ ¡X¡ ¤ � ��¦d{ ¡ ¤+1 � �S{���£ ¡ 1�¤%�S{f¢�¥ ¡ ­-1l{21 ¡%¡ ��£�¬j¢�¥[¦�¢q£ ¡ ¤�¢ �
¨ � ¤ � �V1 ¡ 1�¤�{��=Ë"{2��£�¬Y» ��}]Õ Í� :{?1�¤�{�«�¢X£�¢ ¡ £-1C1Q« ¡ ¢b«E1M¦ ��� ¤+1�«A1 ¡�� � � 1M« ¡ ¤ � �S¦"¨ � ¤ � �V1 ¡ 1�¤�{�Í
³�­���¦�­S��£S�b¢`{ ¡ ¦ � {21M{8��{D���b¨:¢�{%{k� �©� 1�� �¼ø ¨���¦ �M����ø » ��}]Õ ¬���ªR1M{�¦ � ¢�{21 ¡ ¢]È´Â�Â�� �:� £:«�³���« ¡ ­
  ¡ � � ��º ��¡ ��¢q£ � £:« �  �	`1�¤�¢	¦�¦� �¨ � £:¦ ø ª �M�  -1Q{ ¡ ­ ��¡+� ¤+1X{2��¬�£©� ü ¦ � £ ¡%��øb� ¢M³;1�¤�¦�¢��Y¨ � ¤M1M« ¡ ¢ ¡ ­-1
{ ¡���¡ ��¦ ÃaÄ Î0¦ � {21��

íSî�
 ���fó�ñ�� � �fò������=÷�ñbòlö���ñ�����õ��=õ���� ���fö�� ����ó�!

� ¤ � «	� ¡ ��¢�£ �M��Ã Ê Ã¸� ¨�¨�¤%¢ � ¦�­#"%$ ¡2ø ¨©��¦ �M����ø  &$'" � ¨�¤���¢�¤%��þ	£�¢M³ � "M«�¬("-¢�¥>«��
	)"�¤*"�£ ¡w¡ ¤ �,+ ¦�$ ¡ ¤-" � �.$
� £|«�� � þ/"�«�"M¦��0$k��¢�£1$ �|� $'"Q«�¢�£ � $ ¡���¡ ��¦�¤�  � "���Ð�£�¤*" ���w� ¨©¨ � ��¦ ��¡ ��¢�£�Í�� ¡ � ��ø+� ""ª/"�¤ ø «�� + ¦�  ��¡
¡ ¢X¬2" ¡�� ¦�¦� ©¤ ��¡ " � ¨�¤%��¢q¤�� ¡ ¤ �,+ ¦"¦�­ � ¤ � ¦ ¡ "�¤��0$ ¡ ��¦3$ � £:«R¤%¢� �¬q­ ¡ ¤ �,+ ¦+¦�­ � ¤ � ¦ ¡ "´¤���º ��¡ ��¢�£ ¡2ø ¨©��Ô
¦ �M����øX� " � «#$ ¡ ¢c¢�ª/"´¤ ��ø ¦�¢q£1$'"�¤%ª ��¡ ��ª/"+«�"M¦��4$k��¢�£1$��-Ê5$�«	�4$�¦� 1$-$6"M« ��� ¢Mª/"�Í:» ��7]Õ �4$8¤�¢ �  1$ ¡�¡ ¢
«��8	9"´¤-"�£ ¡=¡ ¤ �3+ ¦:$ ¡ ¤-" � �.$��hË5$'"´¤;$-¢�¥h» ��7]Õ «�¢f£©¢ ¡ £<"3"M« ¡ ¢f«="M¦ ��� ¤-" ¡ ­#"´��¤a«�" ¡�� � � "M« ¡ ¤ �,+ ¦
� "�­ � ª	��¢�¤>$��cÊ(­©��¬�­d¤*"-?6"M¦ ¡ ��¢q£]¤ �M¡ "c¥g¢�¤ �|� £:«�³���« ¡ ­l¤-"´£#"�¬�¢ ¡ � ��¡ ��¢�£l¤-"Mú� #"%$ ¡ $�¢M¥�» ��7]Õ �0$
� ¦ � " � ¤���£:«���¦ ��¡ ��¢q£]¢�¥ ¡ ­#"c£#" ¡ ³8¢q¤�þ�¦�¢�£�¬("%$ ¡ ��¢q£�$ ¡��M¡ "�� � ­��0$���£�¥g¢q¤�� �M¡ ��¢�£d¦ � £ � "c 1$'"Q« ¡ ¢



�2@

� � þ/" �]Ã Ê Ã «�"Q¦��4$2��¢�£d¢q£ � « ø £ � �b��¦ �:� $k�0$�� � ­#"Y«�" ¡�� � � "M« Ã Ê Ã ��"Q¦�­ � £��4$2� �:� $'"M«�¢q£
» ��7]Õ � £:«c� ¡ $�¨1"�¤k¥g¢q¤�� � £:¦�"�$ ¡  :« ø ��£ � £#" ¡ ³a¢�¤%þA"�£	ª���¤�¢q£���"�£ ¡�� ¤*" � "�¥ ¡ ¥g¢q¤�¥g  ¡  �¤-":$ ¡  :« ø �



B Ù Ù Û/à è çDC B

E Ü�ß±ß6ë ß ë F ÛÝê ê Ø G

H ��¤;$ ¡ Í8³I" � ¤��J" � ø $k ©�b� � ¤%��º3"K$k¢q��"S���b¨:¢q¤ ¡�� £ ¡ ¤-",$k  ��¡ $ ¡ ­ �M¡S� ¨�¨1" � ¤b��£ ¾L@MÁ�³�­©��¦�­ � ¤*"
£#"M¦M"%$-$ � ¤ ø ¥g¢q¤+¢� �¤�¤-"%$2  ��¡ $��b»� #" ¡ ¢�$2¨ � ¦�"X¤-",$ ¡ ¤%��¦ ¡ ��¢q£1$�Í�³I"X¤-",$ ¡ ¤%��¦ ¡ ¢� �¤�¨�¤-"%$6"�£ ¡���¡ ��¢q£ ¡ ¢
¡ ­<"fª/"�¤ ø "%$*$'"�£ ¡ � ��� $ � " � ª	��£�¬c�b¢N$ ¡ ¢M¥ ¡ ­#" ��� ¬2" � ¤ � ��¦~� � £���¨�  ���M¡ ��¢�£1$ ¡ ¢ � "c¦�­#"M¦�þ/"M« �	øb¡ ­#"
��£ ¡ "´¤-"%$ ¡ "M«�¤*" � «="�¤�� Õ "O$ ¡�� ¤ ¡���øX¡ ­<"~¥g¢ ��� ¢�³���£�¬ ¡ ³8¢ � $-$k ©�b¨ ¡ ��¢�£1$�É

PRQTSVU#W%XTY�Z\[]ZO^ ¾L@MÁ�ÉA_a`cbed9f1gMh;gAg-i(`
jMk9l\m=n#o�ka`4p/n�jrqts;uXÉ�v Ïxw y^Ï kzf<{2k|`4n#o3h}g*{~j%g kap
`4n}��n<`�k��3�5j\m�o;f�k4f<{2k�l\p/h�g*{/o}f���� y ��kzf1gKo3m=��m���{/n�k:��gMntgMh*{2k�`4n(��l\m=n#o�ka`4p/n���gJ��ntg*��{~j�kzf1g
�8`4��`�k

� ® �û¯��Ì � ����-��� u&�
½
� � ¢�¬|���\�]�6�*���*�6 -� ® Êf��È�¯

g-i(`
jMk4j�{~j�{/n¡g-i%k6gMn#��g*��h}g*{2�¢n#m���£�g}h,¤
_a`4`cb � ®-¥ ¯K`
j.g-j;j%gMn�ka`4{2���8��j\��p~p2k4f/�:�8p/¦�g}h�j%gM��`�§6o;p/n�ka`4n#m=p/mNjR{/n#�¡k4f1gMh;g�g-i(`
jMk4j���¨vÂ

l\p/h ¦�f<`4o}f � ® ��¯I©¹Ât¤�ª p2k6g k4f<{2k � `
j�{/m�kap/��{2ka`4o;{2���8��o;p/n<«~g-i/¤
_a`4`4`cb�d9f1gMh;gAg-i~`
jMkzj�{/n�`4n#o3h;g*{~j\`4n2�¬l\m=n#o�ka`4p/n®­SÉ=v Ï¡w¯y^Ï j\m�o}f�k4f<{2kIk4f1g5�8`4��`�k

° ®�± ¯I�Ì � ����-���
u ® q � ½ ®'²#³,± ¯%¯

­ �
® Êf�µ´û¯

g-i(`
jMk4jVl\p/h ¦�f<`4o}f ± ¨^Â���¦�f1gMh}g
q � ½ ®�¶ ¯V�Ì·$2 �¨D¸%¹A� yOÏ É=q ® ¹�¯Vº ¶D» ® Êf��Òû¯

�2�



È´Â�Â

PRQTSVU#W%XTY�Z\[]ZO¼ ¾½@�Á�É�d9f1g}h}gAg*i(`
jMkzj�¾�¨^ÂRj\m=o}f�kzf<{2k
_a`cb

��£�¥¿]ÀNÁ ° ®a± ¯ �#Â ®a± ¯=ÌP��£	¥¿]À�Ã ° ®�± ¯ �<Â ®�± ¯�©ÅÄ ® Êf�¿��¯
_a`4`cb

� ����*��� ��£�¥¿]À=Ã
� Â ®a± ¯Æu �
­ ®�± q � ¯ Ì^��£�¥¿]À=Ã � Â ®a± ¯ ° ®�± ¯ ® Êf��Çû¯

_a`4`4`cb�l\p/hAg*{/o}f�Ç�¨^Â

� ���·$k �¨È4��� ­1� ½È � ¢�¬ �É
�-ÊtË  ;Ì%Í-Î È � Ã6Ï�Ð

�~�(ÑM�6�5ºÓÒ ��£�¥¿]À/Á ° ®a± ¯ � Â ®a± ¯ ® Êf��Àû¯

_a`4«Æb
� ���·$k ©¨È4��� ­1� ½È � ¢�¬�q#� ½ ®'ÔM³ ¾�¯=ÌPÂ ® Êf�8��¯

¦�f1gMh;g
�<Â ®�¶ ¯ �ÌÕ$2 �¨

�'Ö y
¸%� ¶ Ò � ® ��¯ » ® Êf�µ@û¯

× ¢M³+Í�³I"�­ � ª/" ¡ ­#""¥g¢ ��� ¢M³���£�¬ ¡ ­#"�¢q¤-"��H¾½@�Á�É
ØAXTY=UtÙ%Y=Ú Û)Ü Ó/Ý#Þ#Þ1ß/$6"Aà*á1â~à�ý ø Þtß(à-á#",$'"%$�ÊÓâ~ã&ä Ä â~å-"O$*â~à-æ0$ ü ",ä4Í#à-á#"\ã

ç æ�è·$6Ý#ÞÈ4��� ­ �=éÈ ç ß(ê � å3ë6ìÓ¨ ÔMí ÌîÒ�æ�ã=ï¿]ÀNÁ ° ë ±3í �<Â ë ±3í ë�Ê Ü � í

ð Ù%UDU&ñ�U#ñ:òIY=ÚóÚõô�ö ÉV÷¬" ü ã#"

q � �Ì ² ë�Ê Ü È3ø í
u � �Ì ²=ù

ú ùé ² ù�û Íýü ú ùù ² ùÆû)þ
ë�Ê Ü È�È í

­ � �Ì ²=ù Î8é-� û Í Ï
ú ùé

ë�Ê Ü È3´ í



È\ø�È
Õ " ü å;$'à�ÿ;á#"%ÿ�þXý ø Þ1ß(à-á#"%$6æ4$�ÊfÉ
ë]æ í Ð�à�æ4$I"%â($ ø à*ß�$6"3"5à-á&â~à��tß(à-á®q � â%ã1äxu � æ�ã&ÿ�å-"%â($'" à-ß�æ�ã ü ã#æ�à ø Í=â%ã1ä

� ëa� í Ì ç æ�è�-��� u ��é� ç ß2ê|��� �]� � � � �6  � ë�Ê Ü È�Ò í
Ì � ù

´ Òó�������	�îq�
�
���� y ë�Ê Ü È�
 í
ë]æJæ í ÐÆàOæ4$�â ç $'ß�",â2$ ø à-ß�ÿ;á#"%ÿ�þ�à-á1â%à � ëa� í æ0$�â�$'è�ß/ß(à-á�ï Ý#ã1ÿ�à*æ�ß(ãóâ~ã1ä�à*á#"3å-"."�ù=æ4$6à;$

��¨ ø ï ß2å���á#æ0ÿ}á � ëa� í © ø Ü
ë]æJæ�æ íVH ß2å�"%â(ÿ}á ± ¨ ø	Í��I"Oÿ3â%ãx$6á#ß	�

° ë ±3í Ì ç æ�è�-���
utëaq ��é ë ²<³%±3í-í

­ �
ë�Ê Ü È�� í

Ì ± ùÆû Í � ù ë�Ê Ü È�� í
� á#"3å*"�ï ß2å*"�ý ø Þ1ß(à-á#"%$6æ4$�Êîæ4$�$*â~à*æ4$ ü "%ä4Í1â~ã&ä��I"Oÿ3â%ã."%â2$6æ ç ø ê2"\à

� Â ë ¶9í Ì $6Ý#Þ
�'Ö y

� � ¶ Ò � ë�� í;» ë�Ê Ü È~� í

Ì ë ¶ ü � í6ù
´ ë�Ê Ü È3@ í

Õ "�ã#ß	� ÿ}á<"%ÿ�þ¹ý ø Þtß(à-á#",$'æ4$��"É��Vß2ã&ä�æ�à*æ�ß2ã&$�ë]æ í â%ã1ä ë]æJæ í ÿ3â%ã��1"óÿ}á<"%ÿ�þ/",äõæ�ã â
$'à*å;â%æ�ê2á=à'ï ß(å��|â~å;ä�è.â%ã#ã#"3å Ü�� ß�ÿ;á#"%ÿ�þ�ÿ�ß2ã1ä=æ�à-æJß2ã1$�ë]æJæ�æ í ��"�ã#ß2à*"�à-á&â~à�� � ¨ ø�$6Ý1ÿ}áeà-á1â%à
! ² ¨"�

u � ¨
²=ù � ù�û Í
´ ú ùé

ë�Ê Ü È3� í
ý¬"3ã&ÿ�"�Í

�%�2ÑM�6� ©Å� �$# ��%
þ Ì þ'& Í)(þ'* þÍ ���	�ÅÇ�¨ ø ë�Ê Ü ´2ø í

�Vß2ã&ä�æ�à*æ�ß2ã&$�ë æ�æJæ í â~ã&äõë æ,+ í ï ß ç�ç ß	� â,ï à*"3å $6ß2è�"�â ç ê("��#å>â Ü-� á#"3ã.� ø/� á#"3ß(å-"3è ´�ÍDß2Ý<å
ÿ�ß(ã1ÿ ç Ý&$'æ�ß(ã.æ4$IÞ#å*ß0+/",ä Ü�1



é Û�ë�ÛÝÜ�ÛÝà â0Û/æ

2 È�3O÷ Ü Î Ü �VßMù Ü54 ß2ã#êqÔ�Î:â~ã<ê2" ÷¬"\Þt"\ã1ä�"3ã1ÿM"�É�ÊoÎ�"�+�æJ"�� Ü Ð�ãXý Ü Ê Ü ÷5â�+�æ0ä�â~ã1äXý Ü6�5Ü ÷5â�+=æ4ä4Í
"%ä�æJà-ß(å;$�Í�7&k�{2ka`
jMk�`4o;j	8:9�n�{�;<;)h*{/`
j\{2� Ü�� á<"fÐ�ß	��â�ÓNà;â~à*"cË¬ã<æ,+/"3å>$'æ�à ø�� å*"%$-$�Í�È3�(@0
 Ü

2 ´03 ÕÓÜ � Ü<4 " ç â~ã1äwÍ 7�Ü Ó Ü<� â�ú	ú�Ý�Í ÕÓÜ�Õ æ çJç æ�ã<ê2"3å´Í2â%ã1ä ÷ Ü�=�Ü�Õ æ ç $'ß(ã Ü�> ã à*á#""Ó/" ç ïgÔkÓNæ�è�æ ç â~å
× â%à-Ý#å*"xß~ï���à-á<"3å-ã#"\à � å>â + ÿ ë��-ù=à-"3ã&ä�"%ä = "3å>$'æJß2ã í>Ü 9-?A@�B�CEDFDGD¯d#h*{/n�j\{/o�ka`4p/n�j®p/n
ªOg;k�¦ p/hIH(`4n(��ÍD´�ë%È í É�ÈKJ|È��	Í H "�� Ü È\�2�	
 Ü

2 Ò03 = "3å-ã � â�ù<$'ß(ã�â~ã1ä�Ó�â ç�ç ø.H ç ß ø ä Ü�Õ æ4ä="fÊ:å-"%â � å>â + ÿ�É � á#" H â~æ ç Ý#å-"Oß~ï � ß2æ4$*$'ß(ã 7 ß=ä�Ô
" ç æ�ã#ê Ü C�DGDGDAB�9-?A@ d<h-{/n/j\{/o�k�`4p/n/j�p/nRªOg;ka¦�p/h�H(`4n2��ÍwÒ�ë�Ò í Éµ´2´6�LJ=´	
�
©Í¼È\�2�6� Ü

2 
�3-M Ü �I"3å;â%ã�Í�Î Ü Ó/á#"3å*è.â~ã�Í 7�Ü Ó ÜN� âqú�ú/Ý�Í�â%ã1ä ÕÓÜ=Õ æ ç�ç æ�ã#ê("3å ÜO4 ß(ã#ê�Ô�Î:â~ã#ê("ó÷¬"3Þ1"3ã�Ô
ä�"3ã&ÿ�"�æ�ã = â~å*æ4â	� ç "�Ô)�Iæ�à%Ô�Î:â~à*" = æ0ä�"3ß � å;â + ÿ ÜP� ß�â~Þ#Þ1"%â%å ß(ãQCEDGDFD d#h*{/n�j\{/o�ka`4p/n�jKp/n
?Vp/����m=n#`4o;{2k�`4p/n/j�Í�È3�2�	
 Ü

2 �03 7�Ü�ÕÓÜSR â%å-å*"3à-à�â~ã1ä ÕÓÜ�Õ æ ç�ç æJã#ê2"\å Ü Ê¬ã1â ç ø $'æ4$�Í 7 ß=ä�" ç æ�ã<êxâ%ã1ä R "3ã#"\å;â~à*æ�ß(ã�ß~ï+Ó/" ç ïgÔ
Ó/æJè�æ ç â~å = ��Î = æ4ä="3ß � å>â + ÿ Ü ÐÆã�T|h-p%o~¤�9-?A@U7�CLVW?YXF@�@ Z [�\�Í 4 ß(ã1ä�ß(ã�Í4Ë Ü<]�Ü Í	Ê¬Ý#ê Ü
È3�(�0
 Ü

2 �03^� Ü ý¬Ý1â%ã#ê�Í 7�Ü ÷¬"�+/"3à>$'æ�þ�æJß2à-æ0$�Í�Ð ÜY4 â%è_�&â2ä#â%å-æ4$�Í5â%ã1äIÊ Ü Î Ü`] â ø " Ü 7 ß=ä�" ç æ�ã#ê â~ã1ä
Ó/æJè Ý ç â~à*æ�ß2ã ß%ï-Ó/" ç ïgÔkÓNæ�è�æ ç â~å = ��Îa�Vß(è�Þ#å*"%$-$6"%ä = æ0ä�"3ß©ÉtÊoË:ã#æ ü ",äfÊ¬Þ#Þ<å-ß/â(ÿ}á Ü ÐÆã�T|h*p~o%¤
9-?A@b7�C	VW?YXF@/@�Z [<c�Í��IßN$'à*ß2ã�ÍwË�Ó	ÊfÍ©Ê¬Ý#ê(Ý1$'à+È\�2��� Ü

È3ø(´



È\ø�Ò
2 ��3-M Ü Î Ü=7�Ü ý¬ßN$kþ=æ�ã#ê ÜD7 ß=ä�" ç æ�ã#ê � "3å>$'æ0$'à-"\ã1ÿ�":æ�ãYý ø ä=å-ß ç ß2ê(æ4ÿ3â ç � æ�è�""ÓN"3å-æJ"%$=Ë5$'æJã#ê H å>â2ÿ�Ô
à-æJß2ã1â ç ÷¬æ
	)"3å*"3ã1ÿ�æJã#ê Üed {2k'g}hgf�g-j\p/m=h-o�g-j�f5g-j%g*{/h*o}f	Í#´(ø�ë%È3´ í É�È\@2�2@�J:È\�/ø2@�Í=È\�2@0
 Ü

2 @03 ×AÜAROÜ ÷:Ý + " ç äxâ%ã1ä ×AÜA> ÿh�Vß(ã#ã#" çJç ÜW4 â~å*ê2"K÷¬"�+=æ4â%à-æ�ß(ã1$5â%ã1ä > +/"3å � ß	� � å*ß��1â	�#æ ç æ�à*æ�"%$
ï ß2å à-á#" R "3ã#"3å>â ç Ó/æ�ã<ê ç "´ÔkÓ/"\å�+/"3å�ú/Ý#"3Ý#"`Í���æ�à-á[Ê¬Þ#Þ#Þ ç æ4ÿ\â~à-æJß2ã1$ Ü�i C�9�71§�7Vd�T�§j[<k2§lknmMÍ>È\�2�qÒ Ü

2 �03�Ð Ü9× ß2å-å*ß/$ Ü Ê Ó/à*ß2å;â%ê2" 7 ß=ä�" ç ��æ�à*ájÓ/" ç ïgÔ2Ó/æJè�æ ç â~å�Ð�ã#Þ#Ý#à Ü�o m&g}m&gM`4n(�p7t�,jMk6gM� j�Í-È��	ÉtÒ(@��
J�Ò2���	Í4Ê:Ý#ê Ü È\�2�0
 Ü

2 È\ø03�Î Ü�RAÜ Ê�ä#ä�æ�"Oâ%ã1ä 7�Ü5q Ý�þ/"3å-è â~ã Ü Ê¬ã¸Ê¬Þ#Þ#å*ß�ù=æ�è â~à-æJß2ã�ï ß2å � "3å6ï ß2å-è â~ã1ÿ�"��S+(â ç Ý&â~à-æJß2ã
ß~ï�Ó/à;â%à-æ�ß(ã1â~å ø Ó/æ�ã#ê ç "fÓN"3å�+/"3å�r:Ý#"3Ý#"%$ Ü Ð�ãsT|h*p~o%¤tCEDFDGDuC-ª�vYXg?YXF@ Z [<k�Í�È\�2�qÒ Ü

2 ÈqÈ�3 ×AÜw4 æ�þ=á1â%ã#ß	+4Íw� Üw� $ ø �1â�þ/ß	+wÍTâ~ã1ä ×OÜ ÷ ÜSR "3ß2å*ê/â~ã&â2$ Ü Ê¬ã1â ç ø $'æ0$¬ß~ï�â%ãCÊ ��7 �IÝ=	9"\å
��æ�à*á�Ó/" ç ïgÔ2Ó/æ�è�æ ç â%å3ë�x H å;â2ÿMà;â çzy í ÐÆã<Þ#Ý#à � å;â + ÿ Ü Ð�ã_T|h-p%o~¤6C�DGDGD{CMn}l\p%o;p/�|Z [<c�ÍMÊ¬Þ<å-æ ç È\�2�6� Ü

2 È\´03O÷ Ü1�TÜ ý¬" ø è.â~ãKâ~ã1ä �5Ün=�Ü 4 â�þ<$'á#è â~ã Ü-Õ á1â%à"Ê:å-"5à*á#"�ÐÆèKÞ ç æ0ÿ3â~à*æ�ß2ã&$ ß%ï 4 ß(ã#ê�Ô�Î:â~ã#ê("
÷¬"3Þ1"3ã&ä�"3ã1ÿ�"Aï ß(å = ��Î�Ô = æ4ä�"3ß � å;â + ÿA��ã#ê(æ�ã#"\"3å-æJã#ên}~C�DGDGDAB�9-?A@ d<h-{/n�j\{/oMk�`4p/n�j�p/n
ªOg;k�¦ p/hIH(`4n(��Í$M2Ý#ã#"XÈ\�2��� Ü

2 È´Ò03-� Ü � Ü%7 â~ã&ä�" ç �<å-ß2à Ü Ê H â($'à H å>â2ÿ�à*æ�ß(ã1â ç R â~Ý1$*$'æ4â%ã × ß2æ0$'" R "3ã#"3å>â~à*ß2å ÜNd {2k'gMhSf5g-j\p/m=h-o�g*j
f5g*j%g*{/h-o}f	Í1��É��	
�Ò�J����qÒ�Í-È\���`È Ü

2 È�
�3�Ê Ü ��å-å>â~è�æ ç�ç æ=â%ã1äbÎ Ü/�ýÜ Ó/æJã#ê2á Ü$� á#"�Ê¬Þ#Þ ç æ4ÿ3â%à-æ�ß(ã�ß~ï ÷¬"\à-"3å*è�æ�ã#æ0$'à*æ4ÿ��Vá1â~ß(à-æ0ÿ 7 â%Þ1$�à*ß
�Vá1â%å;â2ÿMà-"3å*æ,�3" � å;â + ÿIæJãe�Iå-ß/â(än�1â%ã1ä � â2ÿ�þ/"3à × "3àj�Iß2å%þ#$ Ü Ð�ã�T|h-p%o~¤��3kzf-C/dG?|7<;1g*o3`4{2�8`
jMk4j
7DgM��`4n<{/h�Í�È3�(�2ø Ü

2 È��03�ý Ü � Ü ý¬Ý<å;$'à ÜS4 ß(ã#ê�Ô � "\å-è Ó/à*ß2å>â~ê2"^��â%Þ1â2ÿ�æJà ø ß%ïhÎ "%$6"3å�+/ß(æ�å>$ Ü d#h*{/n�j%¤)p'l k4f1g�9�� ¤57)p%o~¤
p'l�?V`4«3`���D|n2��¤mÍ�ÈqÈ���É8�2�,øLJ#�,�2��Í-È\���	È Ü



È\ø0

2 È��03O÷ Ü H "\å-å;â%å-æVâ%ã1äó÷ Ü$= "3å-è.â Ü Ê Ó=ÿ;á#"3èK" ï ß2å[Î ",â ç Ô � æ�èK"��Vá1â~ã#ã<" ç ��$6à;â	� ç æ0$'á#è�"\ã�à5æJã

Õ æ4ä="�Ô�Ê:å-"%â × "3àj�Iß(å�þ<$ Ü CEDGDFD��1¤n7Dg;�Jg*o�k'¤�9�h;g*{~j�?Vp/����m=nt¤mÍ/@�ë'
 í ÉtÒ��(@LJûÒ��%�	Í�Ê¬Þ<å-æ ç È\�2�(ø Ü

2 È%��3 4�Ü�q á1â%ã#ê ÜS= æJå-à*Ý1â ç � ç ß=ÿ�þ4ÉhÊ × "�� � å>â + ÿ��Vß2ã=à-å*ß ç Ê ç ê2ß(å-æ�à*á#è ï ß2å � â(ÿ�þ/"3à�Ó<��æ�à>ÿ}á<æ�ã#ê
× "3àj��ß2å�þ<$ Ü 9-?A@ d<h-{/n/j\{/o�k�`4p/n/j�p/n{?Vp/��;)m/k6gMh�7)�,jMk6gM� j�Í1��ëa´ í É�È3ø	ÈKJ|È3´0
©Í 7 â ø È3�2�	È Ü

2 È\@03�Ê Ü�]�ÜD� â~å*"�þ=á�â~ã&ä ROÜAR â çJç â%ê2"3å Ü Ê R "3ã<"3å;â ç æ,�\"%ä � å*ß=ÿ�"%$*$'ß2åcÓ/á&â~å-æJã#ê¸Ê¬Þ#Þ#å*ß/â(ÿ}á�à*ß
H ç ß0���Vß(ã�à*å-ß ç æ�ãlÐ�ã�à*"3ê2å>â~à*"%ä�Ó/"3åE+�æ0ÿ�"%$ × "3àj�Iß(å�þ<$lJ � á<"�Ó/æJã#ê ç " × ß=ä�"���â2$6" Ü ÐÆã{T|h*p~o%¤
C�DGDGDuC-ª�vYX�?YXG@ Z [���Í=Þ1â~ê("%$¬�	È���J=�2´	
�Í=È3�(�2´ Ü

2 È\�03�Ê Ü�]�ÜD� â~å*"�þ=á�â~ã&ä ROÜAR â çJç â%ê2"3å Ü Ê R "3ã<"3å;â ç æ,�\"%ä � å*ß=ÿ�"%$*$'ß2åcÓ/á&â~å-æJã#ê¸Ê¬Þ#Þ#å*ß/â(ÿ}á�à*ß
H ç ß0���Vß(ã�à*å-ß ç æJãXÐÆã=à-"\ê2å;â%à-"%ä�ÓN"3å�+=æ4ÿ�",$ × "\à���ß2å%þ#$�J � á#" 7 Ý ç à-æJÞ ç " × ß=ä�"W��â2$6" Ü ÐÆã�T|h*p~o%¤
C�DGDGDuC-ª�vYX�?YXG@ Z [<k�Í=Þ1â~ê("%$��(´�È�J���Ò(ø�Í=È3�(��Ò Ü

2 ´(ø03O÷ Ü�= "3å*è.â�Í	ý Ü�q á1â%ã#ê�Í1â%ã1äx÷ Ü1H "\å-å;â%å-æ Ü ÷¬" ç â ø M2æJà-à*"3å��Vß(ã�à*å-ß ç ï ß2å�Î�"%â ç Ô � æ�è�"W�Vß2èbÔ
è�Ý#ã#æ4ÿ\â~à-æJß2ãóæ�ã â � â(ÿ�þ/"3àbÓ���æ�à;ÿ;á × "3àj�Iß2å%þ Ü Ð�ã�T|h-p%o~¤�CEDGDFD¯d<h�`�?YXF@ Z [n�MÍIÞ1â~ê("%$
Ò���J<
`Ò�Í-È\�2��È Ü

2 ´	È�3�ý ÜAq á&â~ã#ê®â~ã1ä�÷ ÜýH "3å*å;â%å-æ Ü Î¬â%à-"�Ôj�Vß2ã=à-å*ß ç�ç "%ä�Ó/à>â~à-æ0ÿ�Ô � å*æ�ß(å-æ�à ø r¬Ý<"3Ý#"3æJã#ê Ü Ð�ãQT|h*p~o%¤
C�DGDGDuC-ª�vYX�?YXG@ Z [<k�Í=Þ1â~ê("%$¬´(´���J=´�Ò6��Í=È3�(�2´ Ü

2 ´(´03cÓ Ü M ÜGR ß ç "%$6à;â%ã#æ Ü ÷¬Ý#å>â~à-æJß2ã�Ô 4 æ�èKæ�à-",ä�Ó/à;â%à-æ0$'à-æ0ÿ3â ç 7 Ý ç à*æ�Þ ç "�ù=æ�ã#ê.ß~ïr÷¬" ç â ø Ô2Ó/"3ã1$6æ�à*æ,+/"
� å;â + ÿ�æ�ã � â2ÿ�þ/"3à × "\à���ß2å%þ#$ Ü Ð�ã�T�h*p%o~¤�C�DGDGDOC-ª�vYX�?YXG@ Z [n�MÍ�Þ&â~ê2",$8Ò2´qÒLJûÒ�Ò2´	Í�È\�2�	È Ü

2 ´qÒ03^� ÜS] â ç è.â%ã#"�þwÍ-ý Üw] â~ã1âMþ�æ0â�Í�â~ã1äoÓ Ü�] "%$'á1â�+ Ü Î:â~à-"/�Vß2ã=à-å-ß ç�ç "%ä�Ó/"3åE+/"3å;$5ï ß2å = "\å ø
ý¬æJê2á�Ô2Ó/Þ1"3"%ä × "3àj�Iß(å�þ<$ Ü ÐÆã^T|h-p%o~¤6C�DGDGD�V��8p/£�g	?Vp/��Z [nmMÍ3Þ1â%ê2"%$hÒ2ø2ø Ü Ò Ü ÈKJûÒ2ø(ø Ü Ò Ü �	Í>È\�2�(ø Ü



È\ø��
2 ´	
�3cÓ ÜSR Ý#ß�â%ã1ä ×AÜ ÷ ÜSR "3ß2å*ê/â%ã1â2$ Ü Î "%$6ß2Ý#å>ÿ�"Kâ~ã1äQ�Vß(ã#ã#"%ÿMà-æ�ß(ãjÊ�ä�è�æ4$*$'æJß2ã|�Vß(ã�à*å-ß ç æJã

Î�"%â ç Ô � æJè�" � å>â~ã1$6Þtß(å-à � å*ß2à*ß=ÿ3â ç ��æ�à*á·÷¬"3à*"3å-è�æJã#æ4$6à-æ0ÿ�r:ß�Ó R Ý1â~å>â~ã=à-"3",$ Ü ÐÆã�T|h*p~o%¤
C�DGDGDuCMn}l\p%o;p/�|Z [<c�Í	Ê¬Þ#å*æ ç È\�2�6� Ü

2 ´6�03-M/â~ãp�I"3å;â%ã Ü 71ka{2k�`
jMka`4o}jVl\p/h��Tp/n2�(§�@�gM��p/hM�PT�h*p%o�g-j;j%g-j Ü �Vá&â~Þ#è.â%ã�â~ã1ä¸ý5â çJç Í4È\�2�	
 Ü

2 ´6�03-� Ü � Ü#7 â%ã1ä�" ç �#å-ß(à Ü d9f1g�v¢h-{/oMk�{2��Vrg*p/� g>k�hM� p'l�ª {2kam�h;g ÜVH å-"3"\è.â~ã�Í:È\�2@�Ò Ü

2 ´/��3-� Ü � Ü27 â%ã1ä�" ç �#å-ß(à�â%ã1ä^M Ü Î Ü�Õ â çJç $ Ü �Vß2è�Þ<Ý#à-"3åT�-ù=Þ1"3å-æJè�"3ã=à;$���æ�à*á H å;â(ÿ�à-æJß2ã1â ç R â~Ý1$2Ô
$'æ0â~ã × ß2æ0$'"%$ Üed {2k6gMh�f5g-j\p/m=h-o�g-j�f5g*j%g*{/h-o}f	Í���Éµ´2´(@LJ=´6���`Í¼È\���(� Ü

2 ´(@03-� Ü � Ü/7 â~ã&ä�" ç �<å-ß2à�â%ã1ä�M Ü�ÕÓÜ<= â%ã × "%$-$ ÜDH å;â2ÿMà-æ�ß(ã1â ç �Iå*ß0��ã<æ4â~ã 7 ß2à*æ�ß(ã1$�Í H å;â(ÿ�à-æJß2ã1â ç
× ß(æ4$'",$�â~ã1ä¸Ê¬Þ#Þ ç æ4ÿ3â%à-æ�ß(ã1$ Ü 7�C�9�@�f�gM«3`]gM¦�Í�È\ø�ë'
 í É�
/´(´LJ<
`Ò��	Í-È\���(@ Ü

2 ´(�03^� Ü�ÕÓÜ M Ü�R å;â%ã#ê2"3å:â%ã1äbÎ Ü M2ß ø "\Ý�ù Ü Ê¬ãbÐ�ã=à-å*ß=ä�Ý1ÿ�à*æ�ß2ãKà-ß 4 ß(ã#ê�Ô 7 "3è�ß(å øe� æJè�""Ó/"3å*æ�"%$
7 ß=ä�" ç $îâ~ã&ä H å;â(ÿ�à-æJß2ã1â ç ÷¬æ
	)"3å*"3ã1ÿ�æJã#ê Ü �t¤�dT`4� g�7¢gMh�`]g*j�9�n<{2��¤mÍ�È�É�È��LJ�´2�	Í-È3�(@2ø Ü

2 Ò(ø03-M Ü Î Ü17�Ü ý¬ßN$kþ=æ�ã#ê ÜVH å>â2ÿ�à*æ�ß(ã1â ç ÷¬æ8	)"3å-"3ã&ÿ�æ�ã#ê Ü�� `4p/� g;kahM`hH({�Í5�2@=ë�È í É�È����LJ|È~�L��Í-È3�(@�È Ü

2 Ò	È�3-� Ü � ÜD7 â%ã1ä�" ç �#å-ß(àOâ~ã1ä{M Ü Î Ü4Õ â çJç $ Ü ÓNß2è�" 4 ß(ã#ê�Ô�Î Ý<ã � å*ß2Þ1"3å-à*æ�"%$:ß~ï R "3ß2Þ<á ø $'æ0ÿ3â ç
Î�"%ÿ�ß2å>ä#$ Üed {2k'g}h�f5g*j\p/m�h*o�g-j�f�g-j%g*{/h-o;f	Ín�	ÉtÒ(´�ÈKJûÒ0
Nø�Í=È3�6�2� Ü

2 Ò(´03�ý Ü � Ü ý¬Ý#å>$'à Ü 7 "3à-á<ß=ä#$�ß~ïXË�$'æ�ã<ê 4 ß(ã#ê�Ô � "3å-è Ó/à*ß2å>â~ê2"eæ�ãPÎ�"%$'"3åE+/ß2æJå;$ Ü ÐÆã�T|h*p~o%¤
CMn/jMk�`�kam�ka`4p/nO?V`4«3`���D|n2�/`4ntg;gMh-j�Í5+/ß ç Ý<è�" � â~å-à�Ð�Í=Þ1â~ê("%$��	È3��J����(��Í=È3�6��� Ü

2 ÒqÒ03 =�ÜG] ç "\è�"%$ Ü.� á#"¸ý¬Ý<å;$'à � á#"3ã#ß(è�"3ã#ß(ã�ÉSÊ � Ý���� ç "�} d {2k'gMh_f�g-j\p/m�h*o�g-jef5g-j%g*{/h*o}f	Í
È3ø	É��/�	�LJ��2@(@�Í=È3�/��
 Ü

2 Ò	
�3 �ýÜwÕ á#æ�à*à ç " Ü �V$'à*æ�è.â%à-æJß2ã�â~ã&ä�Ð�ã�ï ß(å-è.â%à-æ�ß(ãxæJã�$'à;â%à-æJß2ã1â%å ø�� æ�è�"cÓ/"3å*æ�"%$ Ü 9�h�H/¤S@¡{2k'¤mÍ
´�É�
/´qÒLJ<
`Ò0
©Í¼È\���qÒ Ü



È\ø��
2 Ò6�03�Î ÜDH ß�ù®â~ã1ä 7�Ü Ó Ü$� â�ú	ú�Ý Ü-4 â~å*ê2"�Ô2Ó=â%è�Þ ç " � å*ß2Þ1"3å-à*æ�"%$:ß~ï � â~å;â%è�"3à*"3å5�V$6à-æ�è â~à-",$|ï ß(å

Ó/à*å-ß2ã<ê ç ø ÷:"3Þ1"3ã1ä�"3ã=à=Ó/à;â%à-æ�ß(ã1â~å ø�R â~Ý1$*$'æ4â%ã � æ�èK"DÓN"3å-æJ"%$ Ü 9�n#nt¤�71ka{2k�`
jMk6¤mÍ:È�
©É���È%��J���Ò2´	Í
È3�(@�� Ü

2 Ò6�03�Î Ü ÷5â%á ç á1â%Ý1$ Ü � + ÿMæ�"3ã=à � â~å>â~è�"3à*"3å �V$'à*æ�è.â%à-æJß2ã�ï ß2å�ÓN" ç ïgÔ2Ó/æ�èKæ ç â%å � å*ß=ÿ�"%$-$6"%$ Ü 9�n#nt¤
71ka{2k�`
jMk6¤mÍ�È~��É�È~��
/�LJ|È~�L����Í-È\�2@2� Ü

2 Ò/��3 7�Ü Ó Ü�� â�ú	ú/Ý Ü^Õ "%âMþ��Vß(ãn+/"3å*ê2"3ã&ÿ�".à-ß H å;â(ÿ�à-æJß2ã1â ç �Iå*ß	��ã#æ4â%ã 7 ß2à*æ�ß(ã·â~ã1ä�à*ß à*á#"
Î�ß/$'"\ãn� ç â~à*à � å*ß=ÿ�"%$*$ ÜY� ¤ d {~f<h>j\o;f1gM`4n��8`4o}f<HNgM`�kzjMk4f1g*p/hM`]g�«~g}h�¦�¤mÍ�È\���L� Ü

2 Ò(@03O÷ Ü ý:" ø è â~ã�Í �5Ü5=�Ü�4 â�þ<$'á#è.â%ã�Í�Ê Ü�� â0�1â%à;â0�&â~æ�ÍTâ%ã1ädý Ü ý¬"3"�þ/" Ü:7 ß=ä�" ç æ�ã<ê � " ç "%ÿ�ß(ã�Ô
ï "3å*"3ã1ÿ�" � å;â + ÿrï å*ß2è = ��Î = æ4ä�"3ß��Vß=ä="3å;$ Ü Ð�ã.T�h*p%o~¤�C�DGDGDuC	?Y?�Z [�\�Í × "�� > å ç "%â%ã1$�Í
È3�(�0
 Ü

2 Ò(�03 �ýÜN� â~ã1ÿ;á1â5â%ã1ä 7�Ü � ç q â~å�þ=æ Ü ��â~ã1ä���æ4ä�à*áXÊ ç�ç ß=ÿ3â~à*æ�ß2ãXÓ=ÿ;á#"3è�"%$tï ß(å = â~å*æ4â0� ç "Y�IæJà-Î:â~à*"
7�� � R Ó/ß(Ý#å;ÿM"%$¬æ�ã�Ê ��7�× "3àj�Iß(å�þ<$ y Ü C�DGDGD�d<h-{/n�j%¤N?V`4h*o~¤$7)�,jMk6¤W T`4��g*p�dtg*o}f1¤mÍ = ß ç Ü
Ò�ë�Ò í Í�M2Ý#ã<"�È\�2�qÒ Ü

2 
Nø03�Ê Ü Î Ü Î "3æ¡�#è.â%ãxâ%ã1ä¢� Ü$RAÜ ý5â2$2þ/" ç�ç Ü �Vß2ã&$'à-å>â~æJã�à>$¬ß2ã = â~å-æ0â0� ç "^�IæJà"Î:â~à*" = æ4ä�"\ß�ï ß(å
Ê ��7 × "3àj�Iß2å%þ#$ y Ü CEDFDGDÕd<h-{/n�j%¤£?V`4h-o~¤57)�,jMk6¤g ý`4��g*p�dtg*o}f1¤mÍ = ß ç Ü ´�ë'
 í Í1÷¬"%ÿ Ü È\�2�2´ Ü

2 
©È�3 �ýÜ Ó�þ/" ç�ç ø Í 7�Ü Ó=ÿ;á���â~å*à���ÍNâ~ã1äbÓ Ü ÷¬æ�ù�æJà Ü Ê^ý¬æ4$6à-ß2ê(å;â%èbÔ���â($'"%ä 7 ß=ä=" ç ï ß2å = æ0ä�"3ß � å>â + ÿ
�I"3á1â�+=æ�ß(å�æ�ã�â%ãbÊ ��7 7 Ý ç à-æJÞ ç "´ù�"3å Ü C�DGDGDAB�9-?A@ d#h*{/n�j%¤1p/n�ªAg;ka¦�p/h�H(`4n2��Í�È(ë�
 í Í	Ê¬Ý#ê Ü
È3�(��Ò Ü

2 
N´03 HIÜ5¤ "3ê2"3ã<ß2ê ç Ý�Í5� Ü M/â0� �1â~å*æ�ÍDâ%ã1ä ¤ â�Ôjr¬æJã q á1â~ã#ê Ü57 ß(à-æ�ß(ã�Ôj� ç â2$*$'æ ü "%ä]Ê:Ý#à-ß(å-"3ê(å-"%$*$'æ,+/"
7 ß=ä�" ç æ�ã#êOß~ï = â~å*æ4â	� ç "g�Iæ�àaÎ:â~à-" = æ0ä�"3ß Ü C�DGDGD d<h-{/n�j%¤�?V`4h-o~¤�7t�,jMk6¤Y T`4��g*p¡d1g*o}f1¤mÍ = ß ç Ü
Ò�ë%È í Í H "�� Ü È3�(��Ò Ü



È\ø��
2 
`Ò03O÷ Ü Î "\æ�ã#æJã#ê2"3å´Í%÷ Ü Î:â ø ÿ;á1â~Ý1ä=á�Ý#å*æ�Í	� Ü%7 " ç â~è�",ä4Í�� Ü Ó/"3ã#ê(Ý#Þ#à;â	Í/â~ã&ä^M Ü ý¬æ çJç Ü Ó/à;â%à-æ4$6à-æ0ÿ3â ç

7 Ý ç à-æ�Þ ç "�ù=æ�ã#ê.ß%ï = ��Î 7�� � R �Vß2èKÞ#å-"%$*$'"%ä = æ0ä�"3ß�ß2ãiÊ ��7 × "3àj�Iß(å�þ<$ Ü Ð�ã¥T|h*p~o%¤
C�DGDGDuC-ª�vYX�?YXG@ Z [<k�Í:Ó=â~ã H å>â~ã1$6æ4$*ÿ�ß�Í 7 â%å Ü È3�(��Ò Ü

2 
6
�3-� Ü17 " ç â~è�"%äwÍ/÷ Ü Î:â ø ÿ;á1â~Ý1ä=á�Ý#å*æ�Í � Ü Ó/"3ã<ê2Ý#Þ#à>â�Í)â~ã1ä/M Ütq ä�"\Þ1$kþ=æ ÜG� �8Ó�Ô)��â2$6"%ä = æ0ä�"3ß
Ó/ß(Ý#å;ÿ�" 7 ß=ä=" ç æJã#ê H ß(å � "3å6ï ß2å*è.â~ã1ÿM"��S+(â ç Ý&â~à-æJß2ã ß%ïXÐ�ã�à*"3ê2å>â~à*"%ä × "3àj�Iß(å�þ<$ Ü CEDFDGD

d<h-{/n�j%¤G?Vp/����m=nt¤mÍ�
N´�ë�È\ø í Í > ÿ�à Ü È3�2�	
 Ü

2 
��03 7�Ü Î Ü Ð6$'è â~æ ç Í�Ð Ü<4 â%è_�&â2ä#â%å-æ4$�Í 7�Ü ÷:"�+/"3à;$6æ�þ=æ�ß(à-æ4$�Í2â%ã1äbÊ Ü Î Ü�] â ø " Ü97 ß=ä=" ç æJã#ê � å*æ�ß(å-æ�Ô
à-æ¡�3"%ä 7�� � R�= æ4ä�"3ß�Ë5$6æ�ã#ê � �8ÓOâ%ã1ä â H å>â~è�"�Ó/Þ#å*"%â2ä�æJã#êfÓ/à*å;â%à-"3ê ø ï ß2å � å>â~ã1$6è�æ4$*$'æ�ß(ã
æ�ã¸Ê ��7 × "3àj�Iß(å�þ<$ Ü Ð�ã¢T|h-p%o~¤5C�DGDGD�C*ª�v`X�?YXF@ Z [<c�Í��IßN$'à*ß2ã�ÍwÊ¬Þ#å*æ ç È\�2�6� Ü

2 
��03^� Ü=7�Ü Ó/á1â~å*ß2ã�Í 7�Ü ÷¬"�+/"3à>$'æ�þ=æ�ß(à-æ0$�Í�Ð Ü<4 â%è_�1â(ä#â~å*æ4$�Í�â%ã1äbÊ Ü Î Ü�] â ø " Ü Î:â~à-"W�Vß2ã=à-å*ß ç ß~ï
= ��Î_ý Ü ´���È = æ0ä�"3ß�ß2ã H å;â~èK"fÎ�" ç â ø�× "\à���ß2å%þ#$ Ü ÐÆã{T|h*p~o%¤¦CEDGDFD§C	?Y?�Z [<c�Í�Ó/"%â%à-à ç "�Í
M2Ý#ã#"XÈ\�2��� Ü

2 
=��3-� Ü�7 " ç â%è�"%äóâ~ã1ä ÷ ÜI� "\ã1ä#â~å>â�þ=æ4$ Ü Ê � �8Ó�Ô)��â2$'",ä 7 ß=ä�" ç ï ß(å��Vß2è�Þ<å-"%$*$'"%ä¨x�Ó/à>â~å
Õ â~å;$ y = æ0ä�"3ß Ü Ð�ã�T|h*p~o%¤�?Vp/��� ¤�d9f1g*p/hM��@�`4n#`�§�?Vp/n;l%¤ �^C�DGDGDUV��8p/£�g*o;p/� Z [�\�Í�Ó=â~ã
H å;â%ã1$'æ0$-ÿ�ß©Í × ß	+/"3è_�1"3å�È\�2�0
 Ü

2 
N@03-� Ü(7 " ç â%è�"%ä4Í	M Ü Î Ü ý¬æ ç�ç Í(â~ã&ä�÷ ÜnR ß ç ä#$'è.â%ã Ü�� á<" � �8ÓAèK"3à-á#ß=ä=ß ç ß(ê ø É 7 ß=ä�" ç æJã#ê:"3èbÔ
Þ#æJå-æ4ÿ\â ç $'à>â~à*æ�ß2ã&â~å ø à*æ�è�"V$6"3å-æJ"%$ Ü Ð�ã^T|h-p%o~¤=p'l|kzf1g��6[<[�� d `4n�k6gMh£7t`4��m��8{2ka`4p/n�?Vp/n}l%g}h}gMn#o�g�Í
× "��§M2"3å>$'" ø ÍwÈ3�(�2´ Ü

2 
N�03 7�Ü � Ü ��â%å-æ�ß®â~ã1äO� Üw4�ÜT× " ç $'ß2ã Ü Ê¬Ý<à-ß2å*"3ê2å*"%$-$6æ,+/"�à*ß�â~ã ø à-á#æJã#ê�É � æ�èK"�Ô�$6"3å-æJ"%$�æ�ã#Þ#Ý<à
Þ#å*ß=ÿ�"%$-$6"%$Iï ß2å�$'æ�è�Ý ç â~à-æJß2ã Ü Ð�ã�f=k]k©;$8ªB<B<;)hM`4��{2��¤J`]gM� j%¤Jn#��m#¤4g*�/mLB¡ntg;�Lj\p/n#£jB:Í-È3�(��� Ü



È\ø2@
2 �(ø03�Î Ü Ê5ä<ä�æ�"�Í 7�Ü�q Ý©þ/"3å-è.â%ã�Í#â%ã1ä �5Ü)× "%â~èK" ÜI� "3å'ï ß(å-è.â%ã1ÿ�"5ß%ï�âbÓ/æJã#ê ç "�Ó/"3åE+/"3å�r:Ý#"3Ý#"

��æ�à*ádÓ/" ç ïaÓ/æJè�æ ç â~åaÐ�ã#Þ#Ý#à Ü ÐÆã¢T|h-p%o~¤5C�DGDGD�C	?Y?«Z [<c�Í4Ó/"%â~à*à ç "�Í�M2Ý#ã<"�È\�2�6� Ü

2 �	È�3^� Ü ý:Ý1â~ã#ê©Í 7�Ü ÷¬"�+/"\à;$'æ�þ�æJß2à*æ4$�Í`Ð Ü�4 â%è_�1â(ä#â~å*æ4$�Í#â~ã&äbÊ Ü Î Ü ] â ø " ÜDH â2$'à�Ó/æ�è�Ý ç â~à-æJß2ãAï ß(å
Ó/" ç ïgÔkÓNæ�è�æ ç â~å � å;â + ÿ�æ�ãXÊ ��7�× "3àj��ß2å�þ Ü Ð�ã�T|h-p%o~¤nCEDGDFDOCL?Y?PZ [<c�Í�Ó/"%â%à-à ç "�Í�Ë�ÓûÊfÍ�M2Ý<ã#"
È3�(��� Ü

2 �(´03O÷ Ü64 " R â çJç Ü57�� � R É�Ê = æ0ä�"3ß��Vß(è�Þ#å-",$-$'æJß2ãcÓ/à>â~ã1ä#â%å;ä ï ß(å 7 Ý ç à-æJè�"%ä�æ0â¼Ê:Þ#Þ ç æ0ÿ3â~à*æ�ß(ã1$ Ü
?Vp/����m=n#`4o;{2k�`4p/n/j�p'lrkzf1g�9-?A@�Í�Ò0
<ë�
 í ÍwÊ¬Þ#å Ü È\�2�	È Ü

2 �qÒ03�Ð�Ó >OÜ @�TGDgV�§��P7<;1g*o3` ��o;{2ka`4p/n Ü ��÷ ÈqÈ�È~�,´ Ü

2 �	
�3cÓ/Ý#ã 7 æ4ÿMå-ß/$ ø $6à-"3è $¬�Vß(è�Þ#Ý#à*"3å��Vß(å-Þ1ß2å>â~à*æ�ß2ã Ü 7)m=nS T`4��g*p��/¤­m�®Dj%gMh¯Z j°V:m�`4��g�Í > ÿ�à Ü
È3�(��Ò Ü

2 �6�03 � ß(å-à;â	� ç " = æ0ä�"3ßXÎ�"%$'",â~å;ÿ;á R å-ß(Ý#Þ�Í�Ó/à;â%ã�ï ß2å>ä]Ë¬ã<æ,+/"3å>$'æ�à ø/Ü T^ �f-V�§�@�TGDgV�?Vp%��g*o±�/¤­�MÍ
M2Ý#ã#"XÈ\�2��Ò Ü

2 �6�03�Ê Ü Ð Ü)7 ÿ 4 "3ß=ä�â~ã1ä ]�Ü>ÕÓÜ ý¬æ�Þ1" ç Ü � å*"%$'"\å�+(â~à*æ�ß2ã�ß~ï|à-á#"XÎ�"%$*ÿ3â ç "%ä]Ê5ä%?6Ý1$'à*"%ädÎ¬â%ã#ê2"`É
È Ü Ê Î "%â($-$6"%$-$6è�"3ã=à ß%ïxà*á#"Pý¬Ý#å>$'à � á#"\ã#ß2è�"\ã#ß2ã Ü d {2k6gMh{f5g-j\p/m=h-o�g-j�f5g-j%g*{/h*o}f	Í
È�
<ë�Ò í É²
N��È�J��2ø(@�Í-È3�/�%@ Ü

2 �/��3 HIÜ�4�Ü Î:â~è.$6" ø/Ü �Vá1â%å;â2ÿMà-"3å*æ,�%â%à-æ�ß(ã�ß~ï:à*á#" � â%å-à*æ4â ç Ê¬Ý#à*ß=ÿ�ß2å*å-" ç â~à-æJß2ã H Ý#ã&ÿ�à-æJß2ã Ü d9f1g
9�n#n#{2�½j�p'l�71ka{2ka`
jMk�`4o}j�Í)´�ë)� í É�È3´(����J:È�Ò(ø�È�Í-È\����
 Ü

2 �(@03 Õ æ çJç æ0â~è H " ç�ç "3å Ü 9�n±CMn�kah-p%�/m=o�ka`4p/n k�p�T|h-p/£;{/£3`��8`�ka�Rd9f1g*p/hM�5{/n#��C>kzjY9N;<;1�8`4o;{2ka`4p/n�j Ü M2ß2á#ã
Õ æ ç " ø�³ Ó/ß(ã1$�Í�È3�/��È Ü

2 �(�03-M Ü�ÕÓÜ �Vß2á<"3ã Ü d9f1g�7)`4n2�(��gP7DgMhM«~gMh o m#gMm&g Ü�× ß2å*à-á�Ô�ý¬ß ç�ç â%ã1ä4ÍwÈ3�2@(´ Ü



È\ø2�
2 �(ø03 = â2ÿ ç â�+ � Ü �I"3ã#"%$ Ü V5gMn1gMh-{2��71kap%o}f<{~jMka`4o`T|h-p%o�g-j;j%g*j�`4nAk4f1gOd9f1g*p/h��:p'l o m&g}m&g-j Ü Ê�ä#ä�æ4$6ß2ã�Ô

Õ "%$ ç " ø Í4È\���qÒ Ü
2 �	È�3�Ê Ü Ê Ü �Iß(å-ß	+	þ/ß0+ Ü 71k�p%o}f<{~jMka`4o�T�h*p%o�g-j;j%g-j|`4n o m#gMm&g}`4n2��d9f1g*p/h�� Ü Ó/Þ<å-æ�ã<ê2"3å%Ô = "3å ç â~ê©Í�È\���L� Ü
2 �(´03O� Ü4Õ ß2ã#ê®â~ã1ä.� Ü ý�â~?6"�þ Ü 71kap%o}f<{~jMka`4o�;)h-p%o�g-j;j%g-j�`4nõgMn2�N`4ntg;gMhM`4n2�xj\�,jMk6gM� j Ü Ó/Þ#å*æ�ã#ê("3å�Ô

= "3å ç â~ê©Í�È3�2@6� Ü
2 �qÒ03 × ß ç Î:â~ã1â%ã1â~ã1ä â~ã1ä � å>â�þ(â2$6á × â%å;â ø â~ã Ü Ë¬Þ#Þ1"3å%Ô��1ß2Ý<ã1ä#$Aß2ãóà*á#" � "3å6ï ß2å*è.â~ã1ÿM"�ß~ïrâ

r:Ý#"3Ý#"W��æJà-á 4 ß2ã#ê�Î¬â%ã#ê2"O÷¬"3Þ1"3ã&ä�"3ã=à�ÐÆã<Þ#Ý#à Ü T|h;g�;)h�`4n=k Í�È\�2�0
 Ü
2 �	
�3 �ýÜ�ÕÓÜ<R ç ø ã#ãOâ~ã1äO÷ Ü	4�Ü ÐÆê ç "3á&â~å-à Ü Ð�è�Þ1ß2å*à;â~ã&ÿ�"�Ó=â~è�Þ ç æ�ã<ê�ï ß2å=Ó/à*ß=ÿ}á1â($'à*æ4ÿ8Ó/æ�è�Ý ç â~à-æJß2ã1$ Ü

@�{/n<{3��gM� gMn�k�7to3`]gMn#o�g�Í�Ò���ë%È�È í É�È´Ò��/��J:È´Ò/�2´�Í × ß0+ Ü È\�2@(� Ü
2 �6�03-M Ü Ê Ü �IÝ1ÿ�þ ç "�� Ü ��{/h]��g i gM«3`4{2ka`4p/nÅd1g*o}f<n#`­´3m#g-j�`4n i g*o3`
j\`4p/n��Y7)`4��m/�8{2ka`4p/n��O{/n#��DVjMk�`�§

��{2ka`4p/n Ü M2ß(á#ã Õ æ ç " øe³ ÓNß2ã1$�Í�È3�2�(ø Ü
2 �6�03 7�Ü ÷¬"�+/"\à;$'æ�þ�æJß2à*æ4$Iâ%ã1ä¢M Ü5]�Ü�� ß	��ã1$'"\ã1ä Ü Ó/à>â~à*æ4$'à*æ4ÿ3â ç > Þ#à-æJè�æ,�%â%à-æJß2ã�ß%ï�÷ ø ã1â~è�æ0ÿ+ÐÆèYÔ

Þ1ß2å*à;â~ã&ÿ�"RÓ�â~è�Þ ç æ�ã#ê � â~å;â%è�"3à*"3å;$Iï ß2å � + ÿ�æ�"\ã�à"Ó/æJè Ý ç â~à*æ�ß(ãRß%ï��Vß2è�è�Ý#ã#æ0ÿ3â~à*æ�ß2ã × "\à�Ô
�Iß(å�þ<$ Ü C�DGDGDwB�9-?A@ d#h*{/n�j%¤9ªOg;k�¦ p/hIH(`4n(��Í-È2ë�Ò í Í5M2Ý#ã#"bÈ\�2�qÒ Ü

2 �/��3 �ýÜ ý¬"3æ0ä�" ç �t"\å-ê2"\å Ü�H â($'àSÓ/æ�è�Ý ç â%à-æJß2ã�ß%ï�Î¬â%å-"��S+/"3ã=à;$Aæ�ã�r:Ý#"3Ý<"3æ�ã#êeâ~ã&äoÎ�" ç æ0â0�#æ ç æ�à ø
7 ß=ä�" ç $ Ü Ð�ã¢T|h-p%o~¤Tp'l�T:gMh�l\p/hM��{/n#o�g�Z [<k�Í:Î�ß2è�"`Í�Ð�à>â ç ø Í > ÿ�à-ß6�1"3åfÈ\�2�qÒ Ü

2 �(@03�Ê Ü ÷¬"3èe�1ß â~ã&ä >OÜ¯q "\æ�à-ß(Ý#ã#æ Ü ��{/h]��g i gM«3`4{2ka`4p/nõd1g*o}f<n#`­´\m&g-j {/n#�µ9N;<;1�8`4o;{2ka`4p/n�j Ü M2ß2ã#",$
â~ã&ä���â~å*à ç "3à-à´Í4È3�(��Ò Ü

2 �(�03 �ýÜS>OÜ �Iß2å ?6"%$-$6ß2ãóâ%ã1äQ� Ü � ÜÅÕÓÜ Ó/Ý#ã1än�1"3å*ê Ü Ó/æJè�Þ ç "cÊ¬Þ#Þ<å-ßMù�æJè.â~à*æ�ß(ã1$¬ß~ï:à*á#"K� å*å-ß(å
H Ý#ã1ÿ�à*æ�ß(ã�ì�ë ¶9í ï ß2åW�Vß2è�è�Ý#ã#æ0ÿ3â~à*æ�ß(ã1$�Ê¬Þ#Þ ç æ4ÿ3â%à-æJß2ã1$ Ü CEDGDFD d#h*{/n�j\{/o�ka`4p/n�j�p/nO?Vp/�A§
��m=n#`4o;{2k�`4p/n/j�ÍtÞ1â%ê2"%$���Ò(�LJ��0
�Ò	Í 7 â~å Ü È3�/�%� Ü



ÈqÈ3ø
2 �,ø03O÷ Ü$4 Ýeâ~ã&ä ]�Ü�¤ â~ß Ü �V$6à-æ�è â~à-æJß2ã = â%å-æ0â~ã1ÿ�"e�Iß(Ý#ã1ä#$5ß%ï�Ð�è�Þ1ß(å-à;â%ã1ÿ�"XÓ=â~è�Þ ç æ�ã<êRÓ/æJèbÔ

Ý ç â~à-æJß2ã1$�æJã·÷¬æ�ê(æ�à;â ç �Vß2è�è�Ý#ã#æ0ÿ3â~à*æ�ß2ã^Ó ø $'à*"3è.$ Ü C�DGDGD d#h*{/n�j%¤^?Vp/����m=nt¤mÍW� >57 Ô
Ò2�=ë�È\ø í É�È�
©È�ÒLJ|È�
�È%�	Í > ÿ�à Ü È\�2��È Ü

2 �`È�3O÷ Ü ÷ Ü � ç â~å%þ4Í�Ó Ü Ó/á#"3ã�þ/"\å�Í1â~ã&ä 4�Ü¦q á1â%ã#ê Ü Ó/Ý#Þ#Þ1ß(å-à-æJã#ê¸Î ",â ç Ô � æ�èK"+Ê¬Þ#Þ ç æ4ÿ3â%à-æJß2Þ#ã1$IæJã
â~ãlÐ�ã=à-"3ê(å;â%à-"%ädÓ/"3å�+=æ4ÿM"%$ � â2ÿ�þ/"3à × "3àj�Iß(å�þwÉ�Ê¬å>ÿ}á#æJà-"%ÿMà-Ý#å*" â~ã1ä 7 ",ÿ}á1â%ã#æ4$6è Ü Ð�ã|T|h*p~o%¤
9-?A@b7�C	VW?YXF@/@�Z [���Í4È\�2�(´ Ü

2 �,´03cÓ Ü M/â~èKæ�ã�Í �TÜ � Ü ÷5â~ã �3æ�ê©Í|Ó Ü Ó/á#"\ã�þ/"3å�ÍNâ~ã1ä 4�Ü�q á1â%ã#ê Ü Ê 7 "%â($'Ý#å*"3è�"3ã=à�Ô'�1â($'"%äcÊ5ä=è�æ4$2Ô
$'æJß2ã.�Vß2ã=à-å-ß ç Ê ç ê(ß2å*æ�à-á<è ï ß(å�ÐÆã=à-"\ê2å;â%à-"%ä]Ó/"\å�+=æ4ÿ�"%$ � â(ÿ�þ/"\à × "3àj��ß2å�þ<$ Ü Ð�ã�T|h-p%o~¤59-?A@
7�CLV�?YXG@�@�Z [<c�ÍwÈ3�(��� Ü

2 �QÒ03�Ê Ü ÷¬"3èK"3å;$�Í�Ó Ü�] "%$'á1â�+wÍ=â~ã1äRÓ Ü Ó/á#"\ã�þ/"3å Ü Ê¬ã1â ç ø $6æ4$�â%ã1ä]Ó/æ�è�Ý ç â~à-æJß2ãOß~ï â H â%æ�åYr:Ý#"3Ý#"�Ô
æ�ã<êbÊ ç ê2ß(å-æ�à*á#è Ü Ð�ã¢T�h*p%o~¤t9-?A@b7�CLV�?YXG@�@�Z ¶<[�ÍwÈ3�(@2� Ü

2 ��
�3�Î Ü�4�Ü �Vå*Ý�� Ü Êa��â ç ÿ�Ý ç Ý1$�ï ß2å × "3àj��ß2å�þO÷¬" ç â ø Í � â~å*à=Ð�É × "3àj�Iß(å�þO� ç "3è�"\ã�à>$tæ�ã[Ð6$'ß ç â~à*æ�ß2ã Ü
C�DGDGD d#h*{/n�j%¤tC}n}l\p/hM� ¤�d9f1g*p/h��MÍ�Ò/�/ë�È í É�È�È�
	J:È´Ò�È�ÍwM/â%ã Ü È3�(��È Ü

2 �L�03^� Ü Ó Ü �Vá1â~ã#ê Ü Ó/à;â	�#æ ç æ�à ø Í�r:Ý#"3Ý#" 4 "\ã#ê2à*á�â%ã1ä ÷:" ç â ø Í � â~å*à�Ð�Ð�ÉÅÓNà-ß=ÿ;á1â2$6à-æ4ÿ_r:Ý#"\Ý#"3æ�ã<ê
× "3àj��ß2å�þ<$ Ü Ð�ã_T|h*p~o%¤�CEDGDFDa?Vp/n}l%¤1p/n i g*o~¤&{/n#�_?Vp/n�kah-p2�½�N? i ?�Z [���Í2Þ1â~ê("%$8È\ø2ø���J:È\ø�È3ø	Í
� Ý1ÿ3$'ß(ã�ÍwÊ¬å-æ¡�3ß2ã1â	Í4È\�2�2´ Ü

2 �L�03-M Ü�¤�Ü ý¬Ý#æ Ü × "3àj�Iß(å�þwÍLà*å;â~ã&$'Þ1ß2å*à�Í1â~ã&äR$j��æ�à>ÿ}á#æJã#ê�æ�ã=à-"\ê2å;â%à-æJß2ã�ï ß2åY�#å*ß/â(än�1â~ã&ä�ÿ�ß2è�è�Ý�Ô
ã#æ0ÿ3â~à*æ�ß2ã Ü C�DGDGD ªAg;ka¦�p/h�HMÍ 7 â~å Ü È\�2@(@ Ü

2 �(��3 HIÜ1�TÜ�] " ç�ç ø/Ü �ý	9",ÿ�à-æ¡+/"��1â~ã&än��æ4ä�à*á1$�ß~ï è Ý ç à-æ�Ô�ÿ ç â2$*$¼ú/Ý#"3Ý<"%$ Ügo m&g}m&gM`4n(�¬7)�3jMk'g}� j�Í = ß ç Ü
��ë%È í Í�È\�2��È Ü



ÈqÈ�È
2 �,@03�Î Ü M Ü�R æ,���1"3ã1$�â%ã1ä �TÜ M Ü ý:Ý#ã�à Ü �ý	)"%ÿ�à-æ¡+/"��&â~ã1än��æ0ä�à-á&$�ï ß2åIè�Ý ç à-æ�à ø Þ1"�Ë"Ê�Ó�ÿ;á1â~ã#ã<" ç Ü

o m#gMm#gM`4n2��7)�3jMk'g}� j�Í = ß ç Ü ��ë�È í Í�È3�(��È Ü

2 �,�03�Ê Ü Ð Ü � ç ��â ç æ0ä�â~ã&äÅ÷ Ü|7 æ�à-å>â Ü �ý	)"%ÿ�à*æ,+/"��&â~ã1än��æ0ä�à-á·ß~ïOê("3ã#"3å>â ç 7 â%å�þ/ß	+�æ0â~ã à*å;â,ïgÔ
ü ÿ�$6ß2Ý#å>ÿ�"%$�â%ã1äóâ2ä�è�æ0$-$6æ�ß2ã ÿ�ß2ã=à-å*ß ç ß%ï5á<æ�ê2á $'Þ1"3"%ä�ã#"3àj��ß2å�þ<$ Ü C�DGDGDAB�9-?A@ d<h-{/n/j%¤
ªOg;k�¦ p/hIH(`4n(��Í = ß ç Ü È2ë�Ò í Í�M2Ý#ã<"�È\�2�qÒ Ü

2 @(ø03 ROÜS] "%$6æ4ä�æ0$�ÍSM Ü�Õ â ç å;â~ã&ä4ÍVâ~ã1äO� Ü Ô2Ó Ü �Vá1â%ã#ê Ü � 	)"%ÿMà-æ,+/"e�1â%ã1än��æ4ä=à-á1$5ï ß2åAè�Ý ç à-æ4ÿ ç â2$*$
7 â~å%þ/ß	+ � Ý#æ0ä#$ýâ%ã1äAß2à*á#"3åhÊ ��7 $6ß2Ý#å>ÿ�"%$ Ü C�DGDGDwB�9-?A@ d#h*{/n�j%¤/ªAg>k�¦�p/h�H(`4n2�qÍ = ß ç Ü È2ë'
 í Í
Ê¬Ý#ê Ü È3�(��Ò Ü

2 @	È�3 �ýÜ	ÕÓÜ�R ç ø ã<ã�â%ã1ä ÕÓÜûÕ á<æ�à-à Ü$4 ß2êNâ~å*æ�à-á<è�æ4ÿ:â2$ ø è�Þ<à-ß2à*æ4ÿ3$ýï ß(å�$'à*"%â2ä ø Ôa$'à>â~à-"�à;â~æ ç Þ#å-ß6��Ô
â0�<æ ç æJà-æJ"%$�æJãxâ�$'æJã#ê ç "�Ôa$'"3åE+/"3å�ú/Ý#"3Ý#" Ü �1¤�9�;<;1�J¤¦T|h*p/£~¤mÍ�Ò	È�Í�È3�2�	
 Ü

2 @(´03O÷ Ü Ê¬ã<æ4ÿ�þ4Í ÷ ÜV7 æ�à*å;â�ÍVâ%ã1ä 7�Ü 7�Ü Ó/ß(ã1ä�á#æ Ü Ó/à-ß=ÿ;á1â($'à-æ0ÿ � á#"3ß2å ø ß~ïr÷5â%à;â�Ô�ý5â%ã1ä ç æJã#ê
Ó ø $'à*"3è.$F��æJà-á 7 Ý ç à-æ�Þ ç "fÓ/ß(Ý#å;ÿM"%$ Ü�� g;���A7t�,j%¤�d1g*o}f1¤w�#p/m=hMn#{2�tÍ = ß ç Ü ��È(ë�@ í Í > ÿMà Ü È\�2@(´ Ü

2 @qÒ03-M Ü<] Ý#å*ß/$'" Üt> ã��Vß2è�Þ<Ý#à-æJã#ê � "3å�Ôa$'"%$*$'æJß2ã � "3å6ï ß2å*è.â~ã1ÿM"��Iß(Ý#ã1ä#$Tæ�ãcý:æ�ê2á©ÔkÓ/Þ1"3",ä 7 Ý ç à*æ�Ô
á#ß(Þ|�Vß2èKÞ#Ý#à-"\å × "3àj��ß2å�þ<$ Ü Ð�ã¢T|h-p%o~¤59-?A@·7 C	V�@�DOd�f�C	?A7YZ [���Í:È3�(�2´ Ü

2 @	
�3�Ê Ü Ê Ü<4 â	�%â~å|â~ã1ä R æJß	+2â%ã#ã#æ � â(ÿ�æ ü ÿMæ Ü �Vß2ã=à-å*ß ç ß~ï�Î�"%$6ß2Ý#å>ÿ�"%$�æ�ã��Iå-ßNâ2än�1â%ã1ä × "\à���ß2å%þ#$
��æ�à*á�r:Ý1â ç æJà ø ß~ï=Ó/"\å�+=æ4ÿ�" R Ý<å;â~ã=à-"\"%$ Ü CEDGDFD§?Vp/����m=n#`4o;{2ka`4p/n�j�@¡{3�/{0¸\`4ntg�Í > ÿ�à Ü È\�2�	È Ü

2 @6�03 HIÜ �Iß(ã#ß2èKæ�â%ã1ä ]�Ü4ÕÓÜ¢H "\ã1ä�æ4ÿ�þ Ü�� á#"XÎ:â~à*"�Ô���â($'"%ä H ç ß0���Vß(ã�à*å-ß ç H å;â%è�"���ß2å�þ�ï ß(å
à-á<"�Ê�+(â~æ ç â0� ç "N�Iæ�à�Î:â~à-"�Ê ��7 ÓN"3å�+=æ4ÿ�" Ü C�DGDGDÓd<h-{/n�j\{/o�ka`4p/n�p/nAªAg>k�¦�p/h�H3j�Í 7 â~å Ü È\�2�6� Ü

2 @6�03 7�ÜnR å-ßN$-$6ê ç â%Ý1$-$6"3å�Í4Ó Ü<] "%$'á1â�+wÍ=â~ã1ä�÷ Ü�� $'" Ü Î��N��Î+É�ÊIÓ/æJè�Þ ç "Iâ%ã1ä " + ÿ�æJ"3ã�à=Ó/"3åE+�æ0ÿ�"
ï ß2å 7 Ý ç à*æ�Þ ç " � æ�è�"´ÔkÓ=ÿ\â ç " � å>â + ÿ Ü ÐÆã.T|h-p%o~¤�9-?A@�7 C	VW?YXF@�@ Z [<c�ÍtÞ1â%ê2"%$�´�È3��J=´qÒ2ø�Í
È3�(��� Ü



ÈqÈ3´
2 @/��3 � á#"XÊ ��7�H ß2å*Ý#è � ",ÿ}á#ã<æ4ÿ3â ç �Vß(è�è�æ�à*à-"3" ÜY� å;â + ÿ è.â~ã1â%ê2"3èK"3ã�à�Ó/Þ1"%ÿ�æ ü ÿ3â~à*æ�ß(ã = "\å�Ô

$'æJß2ã/
 Ü ø Ü Ê¬Þ#å Ü È3�2�6� Ü

2 @(@03 7�Ü ý ç Ý1ÿ;á ø ?�â%ã1ä ×AÜt¤ æ�ã Ü^> ã{� ç ß/$6"%ä�Ô 4 ß/ß2ÞiÎ:â~à-"��Vß(ã�à*å-ß ç ï ß(å+Ê ��7 × "3àj�Iß(å�þ<$ Ü Ð�ã
T|h-p%o~¤�C*ª�v`X�?YXF@§Z [�\�Í4È\�2�0
 Ü

2 @(�03�Ð Ü �Væ0ä�ß2ã�Í�Ð Ü:R ß2Þ&â ç Í:â%ã1ä^Î ÜYR Ý#"3å*æ�ã Ü ��â~ã&än��æ4ä�à*á 7 â%ã1â~ê("3è�"3ã=à�â~ã1ä��Vß(ã#ê2",$'à-æJß2ã
�Vß2ã=à-å*ß ç æ�ã.Þ ç â × � �5Ü C�DGDGD¹?Vp/����m=n#`4o;{2k�`4p/n/j�@¡{3�/{0¸\`4ntg�Í > ÿ�à Ü È3�(��È Ü

2 �(ø03�Ð Ü1× ß2å*å-ßN$ Ü�> ãxà*á#"�Ë5$'" ß~ï H å;â(ÿ�à-æJß2ã1â ç �Iå-ß	��ã#æ4â%ã 7 ß2à-æJß2ã�æ�ã.à-á#" � á#"\ß2å ø ß~ïY�Vß(ã#ã#"%ÿ�Ô
à-æJß2ã ç "%$-$ × "3àj�Iß2å%þ#$ Ü CEDFDGD§��7 9-?-Í4È�Ò=ë�� í É �6��Ò±J ���(´�Í�È3�(��� Ü

2 �	È�3O� Ü Ê ç à-è.â%ã�Í HIÜ ��â2ÿ3ÿ�" ç�ç æ�Í%â~ã1ä^M Ü � Ü �Iß ç ß2à Ü ÷¬æ0$-ÿ�å*"3à-"�Ô � æ�èK"=Ê¬ã1â ç ø $'æ4$Dß~ïÅÊ5ä#â%Þ#à-æ¡+/"8Î:â~à*"
�Vß2ã=à-å*ß ç 7 "%ÿ;á1â%ã#æ4$6è.$ Ü Ð�ã{T|h-p%o~¤�c2kzf/CMn�k6¤Y?Vp/n;l%gMh}gMn<o�g�p/n i {2k�{¢?Vp/����m=n#`4o;{2k�`4p/n/j%¤mÍ
È3�(��Ò Ü


