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L.HPOfRb[!Tl��HKR�^dR�^�[+��m�O,NKk,W,J�HKR�^�r��
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�HKk�M�J�[i¡ Þ m*^�[@HPQSRb[.J�Z�W�NPOfRb[!T�ghJ�[!�SM�[!Q�L\q�J�[!]bZ�W�Q�]b[,�
Z9[�Ñ Òj�´`K`6b©w�t�^��´`GÓ#^�t�iGg���{�p6`6�´r¨^�cf{�Ôhy>yKe��©Õ6^arQc@t�^Ö��`
m*^�[*L\W�Q-]bRbJ�M�L\R�HKW�QBRb[!L�^�Q�He�SM�[�Z�J�[!]b[!QSRb[!TBHPQ`²$[!L\R�HPW�Q� $� 6 [!]�]b[!Q�R�HeO,NPNKqiZ-J�W�_
HPT�[!])Oir~[!O,Q�]#RbW�]bW�NK_,[�OdRbJ�HKk,W�Q�Wfjr~[.RbJ�HeLdHPQ�Rb[.J�Z<W�NeOfR�HKW�Q�Z�J�W,U-NP[!r���Hº�([,�K��RbW`Î-Q-T�× � �§Ø u É ç 6 ç.yKyKyKç �Ã]�M-L�^�R�^�OfR

� z ì ó { u
HE �
� í
× � L\W�] zbz � � Ø { ì ó { ç z �,{

OfR ì ó u z  fý � Õ { F � Fâu É ç 6 ç.yKyKyKç �c�á¸ËgF�+[YNK[.R ì u L\W�] î Ç t ����^�[.J�[ t � � � 6 ç 6 �0O,Q�T ì HP]DJ�[!]bRbJ�HPL\Rb[!TRbW´� � ý ç ý<����HKRlg�W�NPNPW���]lg�J�W�r R�^�[�T�[.Î-Q-HKR�HKW�QcW,g&G�^�[.USq
]�^�[._cZ�W�NKq
Q�W�rBHeO,N#W,g*R�^�[oÎ�J�]bRlX$HeQ�Tâ� 6 É,��R�^�OfRDR�^�[O,r~Z-NeHKR�M�T�[~W,g�R�^�[�g�J�[!�SM�[!Q-L\qcJ�[!]bZ�W�Q�]b[`L.O,Q¤U�[B[\�
Z�J�[!]�]�[!T�O,]DO|]�M-r W,g&GI^�[.USq
]�^�[._aU-O,]�He]@Z�W�NKq
Q�W�rBHPO,NP]T�[.Î-Q�[!T�W�Q�� � 6 ç 6 ���pH��([,�K�
� zht { u HE �

� í
× � � H î � zht { ç

��^�[.J�[�� � zht { u L\W�] z Ø A%Ù�Ú î Ç zht {b{ ��m*^�[0Z�W�NKq
Q�W�rBHPO,NpOfZ�Z�J�W��
HerBOfR�HKW�QoRbW~R�^�[dT�[!]�HKJ�[!T�ghJ�[!�$M�[!Q�L\q�J�[!]bZ�W�Q�]b[0HP]]bW�NK_,[!TYU$q|HPQSRb[.J�Z�W�NPOfR�HPQ�kBOfR0O�]�[.RFW,g�G�^�[.USq
]�^�[._�Z�W�HPQSR�] t ó u L\W�] z  fý � Õ { F � F�u É ç 6 ç.yKyKyKç �c�@m*^�[�NK[!Q�k,R�^W,g�R�^�[oHPr~Z-M�Ne]b[DJ�[!]bZ�W�Q�]b[~Õ u  U� � 6 HP]dZ-J�W,Z�W,J�R�HKW�Q�O,N#RbWYR�^�[�T�[.k,J�[.[`W,g�R�^�[�Z�W�NKq$Q�W�rBHPO,Nº�B±�^�[!Q�R�^�[O,r~Z-NeHKR�M�T�[~W,g�R�^�[oT�[!]�HKJ�[!Tcg�J�[!�SM�[!Q-L\qcJ�[!]bZ�W�Q�]b[`He]i]�r~W$W,R�^�O,Q-T���[!NPN#U�[!^�O�_,[!T z HPQ�R�^�[�]�[!Q�]b[`W,g*^-O!_
HPQ�kM�Q�HPg�W,J�r`NKq@U�W�M�Q�T�[!T~T�[.J�HK_fOfR�HK_,[!] { �
O@NKW��*j�T�[.k,J�[.[FHeQ�Rb[.J�Z�W�NPOfR�HeQ�kdZ�W�NKq$Q�W�rBHPO,N
HP])W,ghRb[!QoO,T�[!�SM-OfRb[�RbWiZ-J�W�_
HPT�[O,QáO,L.L.M�J�OfRb[cOfZ�Z�J�W��
HerBOfR�HKW�Q>�³�&R�^�[.J���HP]b[,��W,R�^�[.JoOfZ�Z-J�W!��HPrBOfR�HKW�Q¯Rb[!L�^-Q�HP�$M�[!]`]�M-L�^áO,]���[!HKk�^SRb[!T�NK[!O,]bR]��$M�OfJ�[!]dO,Q�Tcr`HPQ�rBO��YOfZ-Z�J�W!��HPrBOfR�HPW�Qµ� 6 É,�#r`O!q¶U<[~M�]�[!TaRbW�Z�J�W�_
HPT�[DO�]�OfR�HP]�ghO,L\RbW,J�qaHPr~ZpM�NP]b[lJ�[!]bZ�W�Q�]b[,�m*^�[@T�[.k,J�[.[@W,g2R�^�[@Z�W�NKq
Q�W�rBHPO,N�rBO�q�O,Ne]bW~U�[@HPQ�L\J�[!O,]b[!T�NP[!O,T�HPQ�k~RbW`O~T�[!Q�]b[.J�L.HKJ�L.M�NPO,QSR�Z�J�[!L\W�Q�T�HPR�HKW�Q�[.J!�
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¸¹QdR�^�[)Z�J�[._$HKW�M-]>]b[!L\R�HKW�Q>�f��[�NPO,HPT0W�M�R�O*QSM-r~[.J�HPL.O,N,Z-J�W$L\[!T-M�J�[#ghW,J�L\W�Q�]bRbJ�M-L\R�HPQ�k�O*L.HPJ�L.M�NPO,QSR>Z�J�[!L\W�Q�T-HKR�HKW�Q�[.J��^�[!QVR�^�[`O,r~Z-NeHKR�M�T�[�W,g�OvT�[!]�HKJ�[!Tag�J�[!�$M�[!Q�L\q¶J�[!]bZ�W�Q�]�[BHP]dZ�J�W�_$HeT�[!T>�~¸¹QcR�^�HP]@]�[!L\R�HKW�Q>����[`T�He]�L.M�]�]d^�W��RbW�L\W�r~[BM�Za��HKR�^¶O,QaOfZ�Z�J�W,Z-J�HPOfRb[�g�J�[!�$M�[!Q�L\q|J�[!]bZ�W�Q�]b[�RbW�O,L�^�HK[._,[~R�^�[�k,W�O,NW,g+J�[!T�M�L.HeQ�k`R�^�[~L\W�Q�T-HKR�HKW�QQ$M�riU�[.J�W,g s �¸¾g���[@L\W�Q�]�HPT�[.J�R�^�[@]bZ�[!L\RbJ�M�r W,g s O,]*O~]�[!�SM�[!Q-L\[dW,g�J�[!O,N>Q$M�rlU�[.J�] z OfJ�J�O,Q�k,[!TvHeQ�T�[!]�L\[!Q�T�HeQ�klW,J�T�[.J {W,U�R�O,HPQ�[!TBghJ�W�r OlL\W�Q�R�HeQSM�W�M-])g�M�Q�L\R�HKW�Q�Ø z ì { M�Q�HKghW,J�rBNKq�]�O,r~Z-NP[!TBW�Q�R�^�[FHPQSRb[.J�_fO,N�� É ç ý<���
R�^�[!Q�OlT�[!]�HKJ�OfU-NK[Z�J�W,Z�[.J�RËq�W,g2R�^�[@ghJ�[!�$M�[!Q�L\qoJ�[!]bZ�W�Q�]b[ÐR z ì { O,]�]�W$L.HPOfRb[!T|��HKR�^|� HP]IR�^�OfR

R z ì ó { u 6Ø ó ç W,JÈR z ì ó { u
6è Ø óghW,J F¯u É ç 6 ç.yKyKyKç Õ � 6 ��m*^�He]DZ�J�W,Z�[.J�R�q���HPNPN�Z�W,Rb[!QSR�HPO,NPNKq¤O,NPNKW���M-]~RbW�rBOfX,[vR�^�[v]bZ�[!L\RbJ�M�r W,gi� � s �L.NPM�]�Rb[.J�[!T°OfJ�W�M�Q-T 6 �}þ�W��+[._,[.J��i]�HPQ�L\[cR�^�[V]bZ�[!L\RbJ�M�r W,g s He]vM�]�M�O,NeNKqâM�Q�X
Q�W���Q>�0]�M�L�^ Oµg�J�[!�$M�[!Q�L\qJ�[!]bZ�W�Q�]�[�HP]�Q�W,R�[!O,]bq@RbW0L\W�Q�]bRbJ�M�L\R.�q�F[._,[.J�R�^�[!NP[!]�].��HKR�He]ÏZ�W�]�]�HKUpNK[#RbW&L\W�Q-]bRbJ�M�L\R2O�r~W�Q�W,RbW�Q-HPL.O,NPNKqdHPQ�L\J�[!O,]�HPQ�kR z ì { ]�M�L�^áR�^�OfR|Ø�Û � Ø Ç �èR z ì ó { � 6 ghW,J F Ì Õ O,Q�T¿R z ì ó {"é 6 ��ghW,J F é Õ#�»£F]�O¤J�[!]�M�NPR.�*R�^�[g�M�Q�L\R�HKW�QXê z ì { u R z ì { Ø z ì { �-��^-HPL�^�L.O,Q|U<[d_
HK[.��[!T|OfZ�Z-J�W!��HPrBOfRb[!NKq�O,]*R�^�["�¹g�J�[!�SM�[!Q-L\qoJ�[!]bZ�W�Q�]b[�
DW,gR�^�[Z�J�[!L\W�Q-T�HKR�HKW�Q�[!T�rBOfRbJ�H¦�v� � s �~��rBO!q�]�OfR�He]bg�qoR�^�[dZ�J�W,Z<[.J�R�qoR�^�OfR

ê z É {ê z ý { �Që z�s { u Ø ÇØ�Û y
m*^�[lJ�OfR�HPW�ì u R z ý {/� R z É { ��HPNPN�U�[lJ�[.gh[.J�J�[!T¶RbWvO,]0R�^�[o«�©»í��dÍ!�®�îfª�ï.¬�Í!Öîf« z W,g+R�^�[DL\W�Q-T�HKR�HKW�Q¶QSM-riU�[.J {HPQ¶R�^�[DghW�NPNKW��FHPQ�k��lGINK[!OfJ�NKq,���+[D��W�M�NPTaNPHKX,[�RbWvL\W�Q�]bRbJ�M-L\RCR z ì { ��HPR�^¶O�NPOfJ�k,[�J�[!T�M�L\R�HKW�Q¶g�O,L\RbW,JCì�� � M�R�ì]�^�W�M-NPT�O,NP]bWBU�[dL\W�Q�RbJ�W�NPNK[!TvQ�W,R�RbWB[\�
L\[.[!Thë z�s { �m*^�[.J�[@OfJ�[@rBO,QSq���O�q$]�RbW`L\W�Q�]bRbJ�M-L\R*O,Q#R z ì { R�^�OfR*]�OfR�He]bÎ�[!]�R�^�[@OfU�W�_,[iJ�[!�$M�HKJ�[!rB[!Q�R�].�+�dQ�[0Z<W�]�]�HKU-NK[L\W�Q�]bRbJ�M�L\R�HKW�QvHP]IRbW�NK[.R R z ì { uxô îdð N�� îdñ�O � y z � {m*^�He]I[\�$Z�W�Q�[!QSR�HPO,N�J�[!]bZ�W�Q�]�[0^-O,]*OBQ$M�riU�[.J�W,g#HPQSRb[.J�[!]bR�HPQ�k~Z�J�W,Z�[.J�R�HK[!].�¸¾R*HP]�[!O,]bq�RbWB_,[.J�HKg�q�R�^�OfR

R z ý { u 6 ç O,Q�T¾R N ÝòO z ý { u É ç P u 6 ç+F~� 6 ç
��^�[.J�[�R N ÝóO T�[!Q�W,Rb[!]�R�^�[�Pºj�R�^�T�[.J�HK_fOfR�HK_,[&W,g�R z ì { �)��W,J*O,Qo[._,[!QvHPQSRb[.k,[.J F O,Q�ToZ<W�]�HKR�HK_,[_ô��uR z ì { HPQ�L\J�[!O,]b[!]r~W�Q�W,RbW�Q-HPL.O,NPNKq�W�Qµ� É ç ý<���dm*^�[lNeOfJ�k,[.J0R�^�[i_fO,NPM�[lW,g F ��R�^�[lÌpOfRbRb[.J�R z ì { HP]&OfR ì u ý�0m*^�[iZpOfJ�O,r~[.Rb[.J�ôL.O,QaU�[�L\W�rBZ-NK[.Rb[!NKq|T�[.Rb[.J�rBHPQ�[!T¶W�Q�L\[ F O,Q�T¶R�^�[DJ�[!T�M-L\R�HKW�Q|g�O,L\RbW,JCìaOfJ�[~]bZ�[!L.HKÎ�[!TÏ�<Hº�([,�K�>��[~L.O,QaÎ-Q�T#ôU$qo]bW�NP_$HPQ�k 6ì uxô îdðUñ � y£ ]�HPr~Z-NP[0O,NPk,[.U�J�O,HPLdrBO,Q-HKZ-M�NPOfR�HPW�Q`q
HK[!NPT�]

ô u NPQ�ìý ó y z � {
��[.R�M�]#Q�W��¯HPNPNeM�]bRbJ�OfRb[�R�^�[*[%$�[!L\R)W,g>]�M�L�^BOdL\W�Q�]bRbJ�M-L\R�HKW�QBM�]�HeQ�k0R�^�[*r~W
T�HKÎ�[!TiÐ$Ñ<Ò�ÓSÓ�Ò�Ð�Ô�r`OfRbJ�H¦�Dk�HK_,[!QHPQa²$[!L\R�HKW�Q 6 O,]&O,Q|[\��O,r~Z-NP[,��m*^�[�L\W�Q�T�HKR�HKW�QYQSM-riU�[.J�W,g s HP]�ë z�s {�éü� Ä 6 É ß ��m*^�[�]bZ�[!L\RbJ�M�r}W,g s HP]Z-NKW,RbRb[!T|HPQ��HKk�M�J�[d¢��>õ&]�HPQ�k FBu  $�©ì u 6 É,É
�p�+[@W,U-R�O,HPQöô u É y ¢��, `ghJ�W�r z � { ��0Q-L\[`R�^�[�T�[!]�HKJ�[!TVghJ�[!�SM�[!Q�L\qcJ�[!]bZ�W�Q�]b[�HP]l]�Z<[!L.HPÎ�[!T>����[�L.O,Q¤M-]b[`R�^�[oHPQSRb[.J�Z�W�NPOfR�HKW�QVRb[!L�^�Q�HP�$M�[!]�HPQ
jRbJ�W
T�M�L\[!TvHeQ|²$[!L\R�HKW�QY $� 6 RbW`L\W�Q�]bRbJ�M�L\R�O,Q|Her~Z-M�NP]�[FJ�[!]�Z<W�Q-]b[dR�^�OfR�T�[.ÎpQ�[!]�W�M�J�L.HPJ�L.M�NPO,QSR�Z�J�[!L\W�Q�T-HKR�HKW�Q�[.J�ø÷!�
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�2HPk�M�J�[d¢ Þ m*^�[@]bZ�[!L\RbJ�M�r W,g s O,Q-T�R�^�[@Z�J�[!L\W�Q�T�HKR�HKW�Q�[!Tor`OfRbJ�HPL\[!].�
¸¹Q|�HKk�M�J�[l·$�-��[iZ-NPW,R�R z ì { u³ô î íIù à È Ú N�� îdñ�O ö z R�^�[�]bW�NPHPTvL.M�J�_,[ { O,Q�TvR�^�[lO,r~ZpNPHKR�M�T�[0W,g#R�^�[ig�J�[!�$M�[!Q�L\qJ�[!]bZ�W�Q�]�[ z rBOfJ�X,[!TlUSqdL.HKJ�L.NP[!] { T�[.Î-Q�[!TdUSq0R�^�[�O*NK[!Q�k,R�^�jË  6 HPr~ZpM�NP]b[J�[!]bZ�W�Q�]�[)L\W�r~Z-M�Rb[!TiUSqdR�^�[�Z�J�W
L\[!T�M�J�[]�^�W���Q¶HPQY�HKk�M�J�[D $� � [!L.O,M�]b[DR�^�[)R z ì { HP]F]�r~WSW,R�^aO,Q�T¶��[!NPN�U<[!^-O!_,[!T z»ú R@û z ì { ú �° BghW,J ìº� � É ç ý<� { �ÏR�^�[T�Hü$�[.J�[!Q�L\[FU�[.R���[.[!Q�R�^�[&O,r~ZpNPHKR�M�T�[�W,g�R�^�[FghJ�[!�$M�[!Q�L\q~J�[!]�Z<W�Q-]b[�O,]�]bW
L.HPOfRb[!To��HKR�^a� A í ç A Ç ç.yKyKyKç A Ú Ç ��O,Q�T�R z ì {HP]�Q�[.k�NeHKk�HKU-NK[,�m*^�[�]bZ�[!L\RbJ�M�r»W,g�� �÷ s � ÷0z rBOfJ�X,[!T`USq~Z-NeM�]#]�HKk�Q�] { HP])L\W�r~Z-OfJ�[!T`��HPR�^DR�^�OfR�W,g s z rBOfJ�X,[!T`USq~L.HKJ�L.NK[!] {HPQc�HKk�M�J�[B¢���¿+HKk,[!Q�_fO,NPM�[!]iOfJ�[`]bW,J�Rb[!T�HPQcT�[!]�L\[!Q-T�HPQ�k�W,J�T�[.J��`¸¹QcR�^�[`]�O,rB[BÎ�k�M�J�[,���+[oO,NP]bW�Z-NKW,RbRb[!T�R�^�[]bZ�[!L\RbJ�M�r W,g&� î Çý s �#��^�[.J�[�� ý HP]iR�^�[�L.HKJ�L.M�NPO,QSRiZ�J�[!L\W�Q-T�HKR�HKW�Q�[.JlL\W�Q�]bRbJ�M�L\Rb[!TµM�]�HPQ�k¶GI^-O,Q4þÊ]@Rb[!L�^�Q�HP�$M�[�(�����ÿ�FW,R�HPL\[BR�^�OfRiR�^�[B]�rBO,NPNP[!]bR0[!HKk,[!Q�_fO,NPM�[!]@W,g*� �÷ s �ø÷iW�_,[.J�NPOfZ�[\�$RbJ�[!r~[!NKq¶�+[!NPN�FHKR�^aR�^�W�]b[BW,g s �Bm*^�[NPOfJ�k,[!]�R�[!HPk,[!Q�_fO,NPM�[!]IW,g#� �÷ s �ø÷�OfJ�[@rlM-L�^�]�rBO,NeNK[.J+R�^-O,Q�R�^�W�]b[0W,g s ��m*^�OfR�HP]!�SR�^�J�W�M�k�^oZ�J�[!L\W�Q�T�HPR�HKW�Q�HPQ�k��[!HKk,[!QS_�O,NeM�[!]0W,g)R�^�[DZ�J�[!L\W�Q-T�HKR�HKW�Q�[!T¶]bq
]bRb[!rÖ^�O,]&U�[.[!Qa]��SM�[.[.n.[!TcHPQ�RbW�O�r�M�L�^c]�r`O,NPNK[.J0HPQ�Rb[.J�_�O,Nº�lGIW�Q�]b[\j�$M�[!Q�R�NPq,��R�^�[&L\W�Q�T�HKR�HKW�Q`QSM�rlU�[.J)W,g�� �÷ s �ø÷+He])Q�[!OfJ�NKqDghW�M�J�W,J�T�[.J�]#W,gÏrBOfk�Q-HKR�M�T�[*]�r`O,NPNK[.J)R�^�O,Q`R�^�OfR�W,g s �m*^�He]FHP]0L\W�Q�]�HP]bRb[!QSR&�FHKR�^|R�^�[�J�[!T�M�L\R�HKW�Q¶g�O,L\RbW,JCì u 6 É,É���[~]bZ�[!L.HKÎ�[!TYg�W,JdR�^�[~L\W�Q�]�RbJ�M�L\R�HKW�Q>�@m@�ÏG�^�O,Q4þÊ]Z�J�[!L\W�Q-T�HKR�HKW�Q�[.J�J�[!T�M�L\[!T�R�^�[lL\W�Q�T�HKR�HKW�Q�Q$M�rlU�[.J*USq�Q�[!OfJ�NPq�RË�+W�W,J�T�[.J�]*r`Ofk�Q�HKR�M�T�[@O,Ne]bW��+m*^�[@]bZ�[!L\RbJ�M�rW,gIR�^�[`Z-J�[!L\W�Q�T�HKR�HPW�Q�[!TcrBOfRbJ�H¦�cHP]@NP[!]�]@Z�J�[!T�HPL\R�OfU-NK[,����HKR�^Vr~W�]�RiW,gIR�^�[B[!HKk,[!QS_fO,NPM�[!]iNeHK[BHPQâ� 6 É î�� ç 6 ��O,Q�TW�Q�[@W�M�R�NPHK[.J*Q�[!OfJ 6 É Ú �¸¹Q°�HKk�M�J�[V�$�d��[V[\��O,rBHPQ�[aR�^�[�]�Z<[!L\RbJ�M�r W,g~� �÷ s �ø÷��0��^�[.J�[��ø÷YHP]�L\W�Q�]bRbJ�M-L\Rb[!TxUSq�]b[.RbR�HPQ�k�R�^�[J�[!T�M-L\R�HKW�Q`g�O,L\RbW,J�ì u 6 É � HPQ z � { �)¸ËRIHP]�HPQSRb[.J�[!]bR�HPQ�klRbW~]b[.[FR�^-OfRIrBW�]bR+W,g�R�^�[F[!HPk,[!Q�_fO,NPM�[!]�W,g2� �÷ s � ÷ ^�O�_,[U�[.[!Qv]��$M�[.[.n.[!TvHPQSRbWBR�^�[@HeQ�Rb[.J�_fO,N�� 6 É î�à ç 6 É î-ß ����HKR�^�W�Q�[dW�M�R�NeHK[.J*Q�[!OfJ 6 É î-Ú �m*^�[�[%$�[!L\RDW,g*R�^�[oZ�J�[!L\W�Q�T�HPR�HKW�Q�[.JDHPQ�O¶Z�J�[!L\W�Q-T�HKR�HKW�Q�[!TµG Í¼z�À G Í { HKRb[.J�OfR�HKW�Q�He]l]�^�W���QµHPQ��2HPk�M�J�[� �Fm�^�[iJ�HPk�^�R&^�O,Q�T|]�HPT�[ w M�]b[!T¶HPQvR�^�He]*[\��O,r~Z-NK[�HP]�W,U-R�O,HPQ�[!TvghJ�W�r w&u³sFt ÷��p��^�[.J�[ s He]*W�M�J0r~W
T�HKÎ�[!Tz ² À Å { Ð$Ñ�Ò�Ó$Ó
Ò�Ð>Ô@rBOfRbJ�H¦��O,Q-T t ÷*HP]�O,Q�[\��O,L\R�]bW�NeM�R�HKW�QoZ�J�W�_$HPT�[!ToHeQa� 6 ·f���#±c[ir~[!O,]�M�J�[&R�^�[@L\W�Q�_,[.J�k,[!Q-L\[U$q�[\��O,rBHPQ�HeQ�kDR�^�[@J�[!NPOfR�HP_,[d[.J�J�W,J�T�[.ÎpQ�[!T�USq
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±c[*Q�W,Rb[�R�^-OfR#R�^�[�L\W�Q�_,[.J�k,[!Q-L\[�W,g À G Í T�[.Z�[!Q�T�]�W�QDU�W,R�^DR�^�[�]bZ�[!L\RbJ�O,N$Z�J�W,Z�[.J�RËqiW,g s O,Q�TDR�^�[IJ�HKk�^SR¹j^�O,Q�T|]�HPT�[ w � z £ün.[.J�W�]�R�OfJ�R�HPQ�kB_,[!L\RbW,JdHP]�M�]b[!TvR�^�J�W�M�k�^�W�M�R�R�^�HP]�Z-OfZ�[.J!� { m*^�[lL\W�Q�_,[.J�k,[!Q-L\[�RbW�NP[.J�O,Q�L\[iW,gÀ G Í HP]*]b[.R�RbW�� Ù�� u 6 É î
	 ��Hº�([,�K� À G Í He]�Rb[.J�rBHPQ-OfRb[!T���^�[!Q ô���� � 6 É î
	 �m*^�[�T�W,RbRb[!TµL.M�J�_,[�HPQ��2HPk�M�J�[ � HPNPNeM�]bRbJ�OfRb[!]iR�^�[�L\W�QS_,[.J�k,[!Q�L\[v^�He]bRbW,J�qcW,gFG Í ��HKR�^�W�M�RiM�]�HeQ�k|OYZ�J�[\jL\W�Q�T�HPR�HKW�Q�[.J!�&m*^�[iJ�[!T�M�L\R�HKW�Q¶HPQvJ�[!NPOfR�HK_,[�[.J�J�W,Jd]bR�OfJ�R�]&RbW�]bR�Ofk�Q�OfRb[D��^�[!QYR�^�[DHKRb[.J�OfR�HKW�Q¶Q$M�riU�[.J&J�[!O,L�^�[!]¢�É
��m*^�[im@�<GI^�O,Q|Z�J�[!L\W�Q�T�HPR�HKW�Q�[.J z rBOfJ�X,[!TYU$qoR�^�[iT�O,]�^
j�T�W,RbRb[!TYL.M�J�_,[ { OfZ�Z�[!OfJ�]�RbW�U�[i]�M�Z�[.J�HKW,J*HeQ�R�^�[Î�J�]�R 6 É�HKRb[.J�OfR�HPW�Q�].�@þFW���[._,[.J!��Q�[!OfJ�NKq 6 É,É�HKRb[.J�OfR�HPW�Q�]0OfJ�[DJ�[!�SM-HKJ�[!TYU<[.ghW,J�[�R�^�[DJ�[!NPOfR�HK_,[D[.J�J�W,J&W,g+R�^�[D]bWfjNPM�R�HPW�Q�g�O,NPNP]�U�[!NKW��xR�^�[0J�[!�SM-HKJ�[!ToRbW�NK[.J�O,Q�L\[,�I²
HPrBHPNeOfJ+U�[!^�O�_$HKW,J�HP]IW,Up]b[.J�_,[!T�ghW,J*R�^�[drBOfRbJ�H¦�$j�ghJ�[.[@L.HKJ�L.M�NeO,Q�RZ�J�[!L\W�Q-T�HKR�HKW�Q�[.Jd����÷ L\W�Q�]bRbJ�M�L\Rb[!TaU$qv]b[.RbR�HPQ�k�R�^�[�J�[!T�M-L\R�HKW�Q|g�O,L\RbW,JÐì Ç RbW 6 É,É
�dm*^�[lZ�J�[!L\W�Q�T-HKR�HKW�Q�[.Jd��� ö÷O,]�]bW
L.HPOfRb[!T|��HKR�^vO~J�[!T�M�L\R�HKW�Q�g�O,L\RbW,J�W,g�ì.Ú u 6 É,É,É�OfZ�Z�[!OfJ�]*RbWBU�[@rlM�L�^|r~W,J�[@[%$<[!L\R�HP_,[lOfghRb[.JFR�^�[lHPQ�HKR�HPO,N¢�ÉBHKRb[.J�OfR�HKW�Q�].�

0 20 40 60 80 100 120
10

−8

10
−7

10
−6

10
−5

10
−4

10
−3

10
−2

10
−1

10
0

i

er
ro

r 
no

rm

no preconditioner
C

t
              

C
e
1            

C
e
2            

�HKk�M�J�[ �SÞ G�W�Q�_,[.J�k,[!Q�L\[l^�He]bRbW,J�q`W,g À G Í �
� � (�=@C��2'�E�;>C)A)(+**9&:��¯;43)C#=F9D?BEb:�E�=F973);4=
m*^�[�L\W�Q�]bRbJ�M-L\R�HKW�QvRb[!L�^�Q�HP�$M�[!]&HPQ�RbJ�W$T�M-L\[!T|OfU�W�_,[DL.O,Q¶U<[i[!O,]�HPNKq�[\�
Rb[!Q�T�[!T¶RbW`U-NPW$L�XvrBOfRbJ�HPL\[!]Fg�W,J&��^�HeL�^[!HKk,[!QS_,[!L\RbW,J�]*L.O,QoU�[���[!NPNpJ�[.Z�J�[!]b[!QSRb[!T�USq`O�]�rBO,NeN-Q$M�riU�[.J�W,g�r�M�NKR�H¦j�T�Her~[!Q�]�HKW�Q-O,N$��W�M�J�HK[.JI_,[!L\RbW,J�].� z m*^�[ �j�Åá��W�M�J�HK[.J2_,[!L\RbW,J�]#ghW,J�r³R�^�[IL\W�NPM�rBQ�]�W,g�R�^�[IrBOfRbJ�H¦� å��Då �f��^�[.J�[ � T�[!Q�W,Rb[!]2R�^�[��dJ�W�Q�[!L�X,[.J#Z�J�W
T�M�L\R.� {¿#��O,r~Z-NP[!]#W,g�R�^�[!]b[�rBOfRbJ�HPL\[!]�OfJ�[ � m�m � rBOfRbJ�HPL\[!] z�� NPW$L�XBm�W$[.Z-NPHKRbn*r`OfRbJ�HPL\[!])�FHKR�^~m�W$[.Z-NPHPRbn � NPW$L�X$] { O,Q�TT�HP]�L\J�[.Rb[@HPrBOfk,[@UpNPM�J�J�HeQ�kiW,Z�[.J�OfRbW,J�O,]�]bW$L.HeOfRb[!Tv��HKR�^�]�Z-OfR�HPO,NPNKq�_�OfJ�HPO,Q�R�Z�W�HPQSR*]bZ�J�[!O,T�ghM�Q-L\R�HKW�Q�].�±�^�OfR)HP]2J�[!�$M�HKJ�[!TlghW,J2R�^�[IL\W�Q-]bRbJ�M�L\R�HKW�QDW,g<O � G�G � r`OfRbJ�H¦� z�� NKW
L�XBGIHKJ�L.M-NPO,Q�R2rBOfRbJ�H¦�l��HKR�^BGIHKJ�L.M-NPO,Q�R� NKW
L�X
] { He]*R�^�[D]bZ�[!L.HKÎ-L.OfR�HKW�Q|W,g)Oo �j�Å g�J�[!�SM�[!Q-L\q�J�[!]bZ�W�Q�]b[,�*m*^-HP]�L.O,QYU�[iW,U�R�O,HPQ�[!T|U$qv]�HPr~ZpNKq�J�W,R�OfR�HPQ�kR�^�[*O,r~ZpNPHKR�M�T�[+W,g<O 6 j�Å�ghJ�[!�$M�[!Q�L\qiJ�[!]bZ�W�Q�]b[IT�[.Î-Q�[!T~HPQ z � { OfJ�W�M-Q�T~É0HPQDR�^�[* �j�Å�g�J�[!�SM�[!Q-L\qlT�W�rBO,HeQ>��£&Q[\��O,r~Z-NK[�W,g>]�M�L�^BOdghJ�[!�$M�[!Q�L\q�J�[!]bZ�W�Q�]b[*HP]�]�^�W��FQBHPQ~�HKk�M�J�[��d��^�[.J�[�R�^�[�g�J�[!�$M�[!Q�L\qDT�W�rBO,HeQBHP]J�[!]bRbJ�HPL\Rb[!TRbW`� � ý ç ý<�,Ä~� � ý ç ý<���>�FW,R�HPL\[*R�^�OfR#R�^�[IghJ�[!�$M�[!Q�L\ql]�M�J�g�O,L\[�R�OfX,[!])R�^�[I_fO,NPM�[ 6 HPQ�R�^�[*^�HKk�^�ghJ�[!�$M�[!Q�L\qiJ�[.k�HKW�Qz ghW�M�J�L\W,J�Q�[.J�]IO,Q�ToU�W�M�Q�T�OfJ�q { �m*^�[&Ì-OfR�Q�[!]�]�W,g�R�^�[&]�M�J�g�O,L\[0L.O,QoU�[0L\W�Q�RbJ�W�NeNK[!ToUSqBR�^�[&_fO,NPM�[&W,g F HPQ z � { �
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� OfX$HPQ�klR�^�[0^�HKk�^`g�J�[!�SM�[!Q-L\qBJ�[!]bZ�W�Q�]b[F]�M�J�g�O,L\[FÌpOfR�^�O,]�R�^�[&[%$�[!L\R�W,g�X,[.[.Z-HPQ�k�R�^�[0]�rBO,NPNK[!]�R�[!HKk,[!QS_�O,NeM�[FW,g� �÷ s �ø÷dHPQ¶J�W�M�k�^-NKq�R�^�[~]�O,r~[BNKW
L.OfR�HKW�QaO,]0R�^�W�]b[DW,g s ��m*^�[DrBOfk�Q�HKR�M�T�[lW,g+R�^�[Dg�J�[!�$M�[!Q�L\q|J�[!]bZ�W�Q�]b[DOfRz É ç É { HP]�T�[.Rb[.J�rBHPQ�[!TBUSq~R�^�[FJ�[!T�M�L\R�HPW�Q~ghO,L\RbW,J�ì�O,]+T�[!]�L\J�HKU�[!TBHPQ�²
[!L\R�HKW�Qo¡@g�W,J�R�^�[ 6 j�Å L.O,]b[,� � qBM�]�HeQ�kiONPOfJ�k,[�ì�����[F^�W,Z�[�RbWiZpM�]�^DR�^�[�NeOfJ�k,[!]bR)[!HKk,[!QS_fO,NPM�[!])W,g�� �÷ s �ø÷+RbW��IOfJ�T�R�^�[�]�rBO,NeNK[!]bR#[!HKk,[!QS_�O,NeM�[!].��R�^�[.J�[.USqJ�[!T�M-L.HPQ�kDR�^�[iL\W�Q�T-HKR�HKW�Q�QSM-riU�[.J*W,g2R�^�[iNPHeQ�[!OfJ�]bq$]�Rb[!r��
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�HKk�M�J�[@� Þ m*^�[dO,r~ZpNPHKR�M�T�[0W,gOBT�[!]�HPJ�[!Tv �j�Åüg�J�[!�SM�[!Q-L\q�J�[!]�Z<W�Q-]b[
m*^�[BZ�J�W
L\[!T�M�J�[~ghW,JlL.O,NeL.M�NPOfR�HPQ�k|R�^�[� �j�Å}Her~Z-M�NP]�[�J�[!]bZ�W�Q�]b[~ghJ�W�r OYT�[!]�HKJ�[!TVg�J�[!�$M�[!Q�L\q¶J�[!]bZ�W�Q�]�[`HP]HPNPNeM�]bRbJ�OfRb[!T¶HPQ¶�2HPk�M�J�[B�$����M�]bRdO,]dHPQ¶R�^�[ 6 j�Å L.O,]b[,�ÏR�^�[D_fO,NPM�[DW,gÂÉ�L.O,QaU�[~L�^�W�]�[!QaRbW�U<[Dr�M�L�^c]�r`O,NPNK[.JR�^�O,Q�R�^�[0U-NPW$L�X�]�HKn.[0W,g s ��m�^�[&L\W�rBZ-M�Rb[!Tv �j�Å»HPr~ZpM�NP]b[*J�[!]bZ�W�Q�]b[dL.O,Q�U�[&ZpO,T�T�[!T���HKR�^on.[.J�W�]�RbW~q
HK[!NPT�O]bZ-OfJ�]b[ � G*G � Z�J�[!L\W�Q�T-HKR�HKW�Q�[.J!�#m*^�[@HPQ�Rb[.J�Z<W�NeOfR�HKW�Q�Z�J�W,Z�[.J�RËqoT�[!]�L\J�HKU�[!T�HPQ|²$[!L\R�HKW�Q| $� ¡BO,NP]bW`^�W�NeT�]�^�[.J�[,�m*^�[`[%$�[!L\R�W,g�U-NKW
L�XVL.HKJ�L.M-NPO,Q�RiW�Q�R�^�[�]bZ�[!L\RbJ�M�r¼W,g s L.O,Q¤U�[`]b[.[!QµHPQ��2HPk�M�J�[ 6 É
�am*^�[orBOfRbJ�H¦� sM�]b[!T�^�[.J�[0He]+R�^�[��pÓ��§ªBrBOfRbJ�H¦��L\W�NPNK[!L\Rb[!T|HPQ¶� 6 ·f���)±c[@M�]b[!ToU-NKW
L�X�]�HKn.[ 6 �$����^�HPL�^oq$HK[!NeT�]+O � m*m � rBOfRbJ�HK�W,g@T�HPrB[!Q�]�HKW�Qâ ,·,�¶Ä´ ,·,�$�üm*^�[|ZpOfJ�O,r~[.Rb[.J�]oM�]b[!T¯g�W,JoL\W�Q�]bRbJ�M-L\R�HPQ�k�R�^�[¶rBOfRbJ�H¦��OfJ�[  �� �  d£¨®��µO,Q�T u 6 y É
�*m*^�[iL\W�Q-T�HKR�HKW�Q�Q$M�rlU<[.J�W,g s He]_ë z�s {Ké ¢`Ä 6 É � �+±c[DM�]b[!T ì u 6 É�O,Q�T Fou  ~RbWoL\W�Q�]bRbJ�M-L\RFOU-NKW
L�X�L.HKJ�L.M�NPO,QSR�rBOfRbJ�H¦�Y�ø÷&��HKR�^|O,Q|[\�
Z�W�Q�[!Q�R�HeO,NÏghJ�[!�SM�[!Q�L\q�J�[!]bZ�W�Q�]b[,�I¸¾RFHP]*L.NP[!OfJFghJ�W�r}�HKk�M�J�[ 6 É`R�^�OfRR�^�[D]�rBO,NPNP[!]bR*[!HKk,[!QS_�O,NeM�[!]&W,g+� �÷ s �ø÷ z r`OfJ�X,[!T¶��HKR�^¢� � 
 { W�_,[.J�NPOfZa��HKR�^|R�^�[l]�rBO,NPNK[!]bRF[!HKk,[!QS_�O,NPM�[!]�W,g s[\�
RbJ�[!r~[!NKqD��[!NPNº��O,]�[\�$Z�[!L\Rb[!T>�)þFW���[._,[.J!�
R�^�[*J�[!T-M�L\R�HKW�Q~W,g�R�^�[�NeOfJ�k,[!]bR�[!HPk,[!Q�_fO,NPM�[!]+HP])Q�W,R�O,]+T�J�O,rBOfR�HeL*O,]W�M�J�[!OfJ�NPHK[.J�[\��O,r~Z-NK[,���0Q�NPq�W�Q�[FW,J�T�[.J+W,g�r`Ofk�Q�HKR�M�T�[�J�[!T�M�L\R�HKW�QoHP]�O,L�^�HP[._,[!T�U$q��ø÷!�+²�HPQ�L\[�R�^-HP]�rBOfRbJ�H¦�`HP]� m*m � ����[*L.O,Q`M�]�[FGI^�O,QBO,Q�T`�dNKX$HeQ4þÊ]2Rb[!L�^�Q�He�SM�[i�(�f�-RbWiL\W�Q�]bRbJ�M�L\R)O � G*G � rBOfRbJ�H¦�<�S� ý �SR�^�OfR�rBHeQ�HPrBHKn.[!]��� ý �¤s ������m�^�[�GI^�O,Q¶O,Q�Ta�0NKX
HPQ4þÊ]*L\W�Q�]�RbJ�M�L\R�HKW�Q¶OfZ�Z�[!OfJ�]*RbWoU�[@_,[.J�qv[%$�[!L\R�HK_,[~HPQ|R�^�HP]�L.O,]�[,� � W�]bRFW,gR�^�[B[!HPk,[!Q�_fO,NPM�[!]lW,g�� î Çý s NPHK[~��HKR�^-HPQ�� É y ¡ ç ¡���� � O,Q�qcW,gIR�^�[!rÃL.NPM�]bRb[.JlQ�[!OfJ 6 �ÊÉ
�Y�0Q�[BW�M�R�NPHK[.JlHP]dghW�M�Q�TQ�[!OfJ 6 É
��HKk�M�J�[ 6,6 ]�^�W���]�R�^�[*Z�[.J�ghW,J�rBO,Q�L\[�Her~Z�J�W�_,[!r~[!Q�R�W,g>R�^�[&G Í HKRb[.J�OfR�HKW�Q�Ofg�Rb[.J�U-NKW
L�XDL.HKJ�L.M�NeO,Q�R)Z-J�[!L\W�Q
jT�HKR�HPW�Q�[.J�]OfJ�[�M�]�[!T>��±c[�Z-NKW,RbRb[!T~R�^�[�J�[!NPOfR�HK_,[�[.J�J�W,J+Q�W,J�r»T�[.Î-Q�[!TDUSq z 6 É { Ofk�O,HPQ-]bR#R�^�[*HKRb[.J�OfR�HPW�QBQSM-riU�[.J!�±�HKR�^�W�M�RdM�]�HeQ�k�O,QSq|Z�J�[!L\W�Q�T�HKR�HKW�Q�[.J!�pR�^�[�J�[!NPOfR�HK_,[D[.J�J�W,J0W,g�R�^�[D]�W�NPM�R�HKW�QaHP]FJ�[!T�M�L\[!T¶U$qYNK[!]�]FR�^-O,QaR�^�J�[.[W,J�T�[.J�]@W,g*rBOfk�Q�HPR�M�T�[`HPQ 6 É,ÉaG Í HKRb[.J�OfR�HKW�Q�].�öõ&]�HPQ�kvR�^�[`U-NKW
L�XVL.HPJ�L.M�NPO,QSRiL\W�Q�T�HPR�HKW�Q�[.J��ø÷DL\W�Q�]bRbJ�M�L\Rb[!T
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�HKk�M�J�[i� Þ GIO,NPL.M-NPOfR�HPQ�kDR�^�[i �j�Å Her~Z-M�NP]�[FJ�[!]�Z<W�Q-]b[0USqYÒ������u²��
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�HKk�M�J�[ 6 É Þ m*^�[@]bZ�[!L\RbJ�M�r�W,g s O,Q�T�R�^�[iZ�J�[!L\W�Q�T�HPR�HKW�Q�[!T�rBOfRbJ�H¦���
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U$q`W�M�J�rBOfRbJ�HK�Sj�ghJ�[.[0Rb[!L�^�Q-HP�SM�[,�$��[dOfRbR�O,HPQ�[!T�r~W,J�[&R�^-O,Q�Î-_,[dW,J�T�[.J�]�W,g�r`Ofk�Q�HKR�M�T�[&J�[!T�M-L\R�HKW�Q�HeQ�J�[!NPOfR�HK_,[[.J�J�W,J��þFW���[._,[.J!��HPQ~R�^-HP]#[\��O,r~Z-NK[,�SW�M�J�rBOfRbJ�HK�Sj�ghJ�[.[�L\W�Q�]�RbJ�M�L\R�HKW�Q�HP]#W�M�RbZ�[.J�ghW,J�r~[!T~U$q`�0NKX
HPQDO,Q�ToG�^�O,Q4þÊ]� G*G � Z-J�[!L\W�Q�T�HKR�HPW�Q�[.J!����^-HPL�^|q$HK[!NeT�]*O,QY[.J�J�W,J&J�[!T�M�L\R�HKW�Q|W,g)Q�[!OfJ�NKq�]�HK��W,J�T�[.J�]*W,g+rBOfk�Q�HKR�M�T�[@��HKR�^YNK[!]�]R�^�O,Q|¡fÉ`HKRb[.J�OfR�HKW�Q�]!�
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�HKk�M�J�[ 6,6fÞ m*^�[@L\W�QS_,[.J�k,[!Q�L\[D^�HP]bRbW,J�q�W,g�G Í
m*^�[0r`OfRbJ�H¦� s M�]b[!T�HPQ�W�M�J�Î-Q�O,N<[\�
O,rBZ-NK[dOfJ�HP]b[!]IghJ�W�r R�^�[0Z�J�W,U-NK[!r W,g�J�[!L\W�Q�]bRbJ�M�L\R�HeQ�k~OB �j�Å»HPrBOfk,[t T�[.Î-Q�[!T`W�Q�O 6�� Ä 6�� ]�O,r~Z-NPHPQ�kdk,J�HPTBghJ�W�r OlQ$M�rlU�[.J)W,g 6 j�Å°Z-J�W�½¹[!L\R�HPW�Q�]�J�[.Z�J�[!]b[!QSRb[!T`U$qBO�]b[.R�_,[!L\RbW,J�]ã w Ý ä �D��W,J@R�^�[~Z-M�J�Z<W�]�[lW,g�R�^�HP]0Z-OfZ�[.J!�ÏNP[.R@M�]dO,]�]�M�rB[�R�^�[~Z�J�W�½b[!L\R�HKW�Q�]@OfJ�[BQ�W�HP]b[Dg�J�[.[,�Dm�^�[DZ�J�W�½b[!L\R�HKW�QO,]�]bW
L.HPOfRb[!T|��HKR�^�O~Z-OfJ�R�HPL.M�NPOfJIZ�J�W�½b[!L\R�HKW�QvO,Q�k�NK[:9 Ý L.O,Q|U<[dT�[!]�L\J�HKU�[!T�USq

w Ý u<;>="?�t�y
¸¾g���[iNK[.R ; u � ;��=  ;��= ö �.�.� ;��="@ � ��ç O,Q�T wIu � w»� Ç w»� Ú �.�.� w+�H � �)çR�^�[iHerBOfk,[dJ�[!L\W�Q�]bRbJ�M�L\R�HKW�Q�Z�J�W,U-NK[!r L.O,QvU�[0ghW,J�rlM-NPOfRb[!TvO,]

r`HPQ� � ;dt���w � ç
��^�[.J�[D���\�+T�[!Q�W,Rb[!]#R�^�[�]bR�O,Q�T�OfJ�T~¿�M�L.NPHeT�[!O,QDQ�W,J�r��#m*^�[�]bW�NeM�R�HKW�QDW,g�R�^�HP]#rBHeQ�HPrBHKn!OfR�HPW�QiZ�J�W,U-NK[!r»L.NK[!OfJ�NPq]�OfR�HP]�Î�[!]�R�^�[@Q�W,J�rBO,N>[!�$M�OfR�HKW�Q ; � ;dt�u<; � w�y
m*^�[0RbJ�O,Q-]bZ�W�]b[FW,g ; HP]�W,ghRb[!Q�X$Q�W���Q�O,]IR�^�[dUpO,L�XoZ�J�W�½b[!L\R�HKW�QoW,Z<[.J�OfRbW,J!��O,Q�T�R�^�[@T�HPJ�[!L\R+UpO,L�XoZ�J�W�½b[!L\R�HKW�Q!w Â ; � w R�q$Z-HPL.O,NPNKq¶Z�J�W
T�M�L\[!]iOvU-NPM�J�J�qYHerBOfk,[,�vm*^�[`r`OfRbJ�H¦� s uA; � ; ZpNPO!q
]@R�^�[�J�W�NK[BW,g*OY]bZ-OfR�HPO,NeNKq_fOfJ�HPO,QSR À ²
����£&])r~[!QSR�HKW�Q�[!TBHeQ`²$[!L\R�HKW�Q 6 �Sg�W,J+NPOfJ�k,[*]�HKn.[FHPrBOfk,[!].�$HKR)HP]_,[.J�q~L\W�]bR�NKqDRbWiL\W�rBZ-M�Rb[*O,Q�TB]�RbW,J�[s uB; � ; [\�
Z-NPHPL.HPR�NKq,�*m*^�HP]FHP]�Q�W,R&Q�[!L\[!]�]�OfJ�qv��^�[!Q|O,Q¶HKRb[.J�OfR�HK_,[D]bW�NK_,[.JdHP]FOfZ�Z-NPHK[!T|RbW z ¢ { �0þFW���[._,[.J!�ÏHPQW,J�T�[.J�RbW&L\W�rBZ-OfJ�[�R�^�[)Z�[.J�g�W,J�rBO,Q�L\[)W,g�W�M�J2rBOfRbJ�H¦�$j�ghJ�[.[+L\W�Q�]�RbJ�M�L\R�HKW�QiW,g�O*U-NKW
L�XdL.HKJ�L.M�NPO,QSRÏZ�J�[!L\W�Q�T-HKR�HKW�Q�[.J

6 ·



�ø÷d��HPR�^YR�^-OfRdW,gI� ý g�W,J�r~[!TaUSqc�0NKX
HPQ¶O,Q�T�GI^�O,Q4þÊ]&Rb[!L�^�Q�HP�$M�[,�>��[~U-M�HPNKR s [\�
Z-NPHPL.HPR�NKq�USq¶OfZ�Z-NKq ; O,Q�T; � RbW�Z�W�HPQSR�]bW�M�J�L\[!]&T�[.Î-Q�[!TvW�QYR�^�[�]�O,r~Z-NPHeQ�k~k,J�HPT>����W,Rb[�R�^�OfR s T�WS[!]&Q�W,R0^�O!_,[DO � m�m � ]bRbJ�M-L\R�M�J�[,�±c[o��HPNPNJ�[.gh[.J�J�[!O,T�[.J�]lRbWµ� 6 ¡�� 6  ���g�W,JDT�[.R�O,HPNP]iW,g�R�^�[`Z-J�W�½¹[!L\R�HPW�Q�O,Q�T�U-O,L�X�Z�J�W�½b[!L\R�HKW�Q�W,Z�[.J�OfRbW,J��vm*^�[
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�HKk�M�J�[ 6   Þ m*^�[d]bZ�[!L\RbJ�M-r W,g s �<� �÷ s �ø÷&O,Q�TY� î Çý s �
6 j�Å»Z�J�W�½¹[!L\R�HKW�Q-]*OfJ�[@k,[!Q�[.J�OfRb[!T|ghJ�W�r 6 É,É�[._,[!Q�NKq�T�HP]bRbJ�HKU-M�Rb[!T�O,Q�k�NK[!]�U�[.R���[.[!Q�� É ç ¡,�fÉ.C\����m*^�[@L\W�Q�T-HKR�HKW�QQ$M�riU�[.J0W,g s HP]0J�W�M�k�^�NKq 6 É ß ��±c[�M�]b[!TÏì u 6 ÉvO,Q-T F¶u  �O,Q�TcO 6 ¡oÄ 6 ¡ z Z�W�NKq$Q�W�rBHPO,N2W,g�T�[.k,J�[.[`� {HPr~ZpM�NP]b[dJ�[!]�Z<W�Q-]b[@RbW�L\W�Q�]bRbJ�M�L\Rd� ÷ ��m�^�[i]bZ�[!L\RbJ�M�r}W,g s �Ï� �÷ s � ÷ O,Q�T¶� î Çý s OfJ�[�T-HP]bZ-NPO�q,[!T|HPQ|�2HPk�M�J�[6  $���FW,R�HPL\[vR�^�OfR~R�^�[Y]�rBO,NPNK[!]�R�[!HPk,[!Q�_fO,NPM�[!]DW,g s O,Q-T¯� �÷ s �ø÷`Ofk�O,HPQ�]�^�W��}]�HKk�Q�HKÎ-L.O,QSRDW�_,[.J�NeOfZÏ�´m*^�[NPOfJ�k,[!]�RF[!HKk,[!QS_fO,NPM�[!]&W,gI� �÷ s �ø÷dOfJ�[DJ�W�M�k�^-NKq�R���W�W,J�T�[.J�]FW,g�rBOfk�Q�HPR�M�T�[D]�rBO,NPNK[.JFR�^�O,Q¶R�^�W�]b[DW,g s �dm*^�HP]NK[!O,T�]0RbWvOoRË�+WvW,J�T�[.J�]0W,g+r`Ofk�Q�HKR�M�T�[DJ�[!T-M�L\R�HKW�Q¶W,g�R�^�[BL\W�Q-T�HKR�HKW�QaQ$M�riU�[.J!�lm*^�[~L\W�Q�T�HKR�HPW�Q¶Q$M�rlU�[.J&W,g� î Çý s J�[!rBO,HPQ-] 6 É ß �)m*^�HP]�He]IZ-OfJ�R�NKq�T�M�[dRbW`ODgh[.� [!HPk,[!Q�_fO,NPM�[dW�M�R�NeHK[.J�]�OfR*U�W,R�^�[!Q�T-]IW,g2R�^�[@]bZ�[!L\RbJ�M�r��¸¹Q¯�HKk�M�J�[ z 6 ¡ { �&�+[aL\W�r~Z-OfJ�[YR�^�[aL\W�QS_,[.J�k,[!Q�L\[V^�HP]�RbW,J�q´W,g À G Í ��^�[!QâT�Hü$�[.J�[!QSR�UpNKW$L�X�L.HKJ�L.M�NeO,Q�RZ�J�[!L\W�Q-T�HKR�HKW�Q�[.J�]~OfJ�[|M�]b[!TÏ�â¸¾g&��[YM-]b[ED z P ç û { RbW�T�[!Q�W,Rb[|R�^�[|HPQSRb[!Q�]�HKRËqµW,g&R�^�[|HPrBOfk,[¶OfRBZ-H¦�
[!N z P ç û { �P ç û u 6 ç   ç.yKyKy 6�� ��R�^�[!Q�R�^�[@HPrBOfk,[iM�]�[!T�HPQ�R�^�HP]�[\�
Z�[.J�HPr~[!QSR�HP]*]b[.R*M�Z|]�M�L�^�R�^�OfR

D z P ç û { uGF 6 H z P � � { Ú � z û � � { Ú �¯� çÉ W,R�^�[.J���HP]�[ y
m*^�[�[\�
O,L\R]bW�NPM�R�HPW�Q t ÷2HP]�L\W�Q-]bRbJ�M�L\Rb[!TlUSqd]bR�O,L�X$HeQ�kFL\W�NPM-rBQ�]ÏW,gID W�QlRbW,ZiW,g�W�Q�[�O,Q�W,R�^�[.J!�m*^�[)J�HKk�^�R�^�O,Q�T]�HPT�[ w HP]IL\J�[!OfRb[!T|USqorlM�NPR�HKZ-NKq
HPQ�k s ��HKR�^ t ÷!�)m*^�[iG Í L\W�Q�_,[.J�k,[!Q-L\[@RbW�NK[.J�O,Q�L\[lHP]I]b[.R�RbW�� Ù�� u ·lÄ 6 É î�� �±c[oZ-NKW,RbRb[!T�R�^�[�J�[!NPOfR�HK_,[`[.J�J�W,J�T�[.Î-Q�[!T�HeQ z 6 É { Ofk�O,HPQ�]bR�R�^�[oHKRb[.J�OfR�HKW�Q¤QSM-riU�[.JiW,g À G Í �2¸ËR�HP]@[!O,]�qVRbW]b[.[dR�^�OfRI��HPR�^�W�M�RIM�]�HPQ�kDO�Z�J�[!L\W�Q�T-HKR�HKW�Q�[.J!�
Q�[!OfJ�NPq 6 É,É~HKRb[.J�OfR�HKW�Q-]�OfJ�[dJ�[!�SM-HKJ�[!T�RbW�J�[!O,L�^�R�^�[0R�^�[dT�[!]�HKJ�[!TO,L.L.M�J�O,L\q,�ám*^�[vrBOfRbJ�H¦�Sj�ghJ�[.[�U-NPW$L�X�L.HKJ�L.M-NPO,Q�R~Z-J�[!L\W�Q�T�HKR�HPW�Q�[.J`� ÷ U-O,]b[!T�W�Q´R�^�[v[\�
Z�W�Q�[!Q�R�HeO,NIJ�[!]bZ�W�Q�]b[T�HP]�L.M�]�]b[!T¯OfU<W�_,[V^�[!NKZ�[!T�RbWµJ�[!T-M�L\[YR�^�[¶Q$M�rlU<[.JoW,giHKRb[.J�OfR�HKW�QáUSq¯·fÉ8J�� m*^�[.J�[¶OfZ�Z�[!OfJ�]oRbW¤U�[¶NPHKRbR�NK[k�O,HPQ¶HPQvZ�[.J�ghW,J�rBO,Q-L\[@��^�[!Q|R�^�[iU-NPW$L�XvL.HKJ�L.M�NPO,QSR*Z�J�[!L\W�Q�T�HKR�HKW�Q�[.J&� ý L\W�Q�]�RbJ�M�L\Rb[!T¶USqYG�^�O,Q|O,Q�Ta�0NKX
HPQ4þÊ]Rb[!L�^-Q�HP�$M�[@HP]*M�]�[!T>�
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�HKk�M�J�[ 6 ¡ Þ m*^�[@L\W�QS_,[.J�k,[!Q�L\[D^�HP]bRbW,J�q`W,g À G Í W�Q�R�^�[iHPr`Ofk,[@J�[!L\W�Q�]bRbJ�M�L\R�HKW�Q�Z�J�W,U-NK[!r
K '�=F9DC6(�AD?BE�97Þ¾:<3Ká *�;L�Ð=
±c[c^�O!_,[aZ�J�[!]b[!Q�Rb[!TáO¤rBOfRbJ�H¦�$j�g�J�[.[|ghJ�O,r~[.��W,J�X�ghW,JoL\W�Q�]�RbJ�M�L\R�HPQ�kµL.HKJ�L.M-NPO,Q�R�O,Q�TâUpNKW$L�X�L.HKJ�L.M�NeO,Q�R�Z�J�[\jL\W�Q�T�HPR�HKW�Q�[.J�]&]�M�HKR�OfUpNK[ighW,J@O,L.L\[!NK[.J�OfR�HPQ�koR�^�[DL\W�QS_,[.J�k,[!Q�L\[`W,g+HKRb[.J�OfR�HP_,[D]�W�NPM�R�HKW�Q¶W,g�O�]bZ�[!L.HPO,N2R�q$Z�[~NPHPQ�[!OfJ]bq
]bRb[!r��Im*^�[ir`O,HPQvL�^-OfJ�O,L\Rb[.J�HP]bR�HeL@W,gR�^�[!]b[�]bq$]�Rb[!rB]�HP]*R�^�OfR�R�^�[l[!HKk,[!QS_,[!L\RbW,J�]&W,g2R�^�[lL\W$[.§`L.HK[!QSRFrBOfRbJ�HK�s L.O,Q´U�[o��[!NPN�J�[.Z�J�[!]b[!Q�Rb[!T�USqµOc]�rBO,NPNIQ$M�rlU<[.JDW,g0��W�M�J�HP[.JBr~W$T�[!].�¤m�^�[�L.NKW�]b[vL\W�Q�Q�[!L\R�HPW�Q´U�[.R���[.[!QR�^�[�[!HKk,[!QS_,[!L\RbW,J�]dO,Q�TYR�^�[���W�M�J�HK[.J0r~W
T�[!]FHeQ�T�HPL.OfRb[!]�R�^�OfR&]�Z<[!L\RbJ�O,N�Z�J�W,Z<[.J�R�HK[!]*W,g)R�^�[lNPHPQ�[!OfJF]bq
]bRb[!r z 6�{L.O,QVU�[`O,NPRb[.J�[!T�HPQcOY]bq
]bRb[!rBOfR�HPL~g�O,]�^�HPW�QcUSqcr�M�NKR�HKZpNKq$HeQ�k z 6�{ ��HKR�^cOYL.HKJ�L.M�NPO,QSR@rBOfRbJ�HK�V��R�^�OfRi^�O,]lO,QOfZ�Z�J�W,Z�J�HPOfRb[�ghJ�[!�SM�[!Q�L\q�J�[!]�Z<W�Q-]b[ z ]�Z<[!L\RbJ�M�r { �¤±c[vZ�J�W�_$HPT�[!T¤O,Q�[\�
O,r~ZpNK[�W,g&^�W�� RbW�T�[._
HP]b[�]�M�L�^´O,QghJ�[!�SM�[!Q�L\q�J�[!]bZ�W�Q�]b[,�)m*^�[d[\�
Z�W�Q�[!QSR�HPO,N>ghJ�[!�SM�[!Q�L\q�J�[!]bZ�W�Q�]b[0�+[iZ�J�W,Z�W�]b[!T�^�O,]�R�^�[d[%$<[!L\RFW,g#rBOfX$HeQ�k~R�^�[]�rBO,NeNK[!]bR&[!HKk,[!Q�_fO,NPM�[!]&W,g�� � s � W�_,[.J�NPOfZ���HKR�^YR�^�W�]b[DW,g s [\�$RbJ�[!rB[!NKq|��[!NPNº�@m*^�[�NPOfJ�k,[!]bR0[!HKk,[!Q�_fO,NPM�[!]0W,g� � s � L.O,QaU�[�r`O,T�[�r�M�L�^c]�rBO,NPNK[.J&R�^�O,Q¶R�^�W�]b[DW,g s �i£&]0OoJ�[!]�M�NKR.��R�^�[~L\W�Q�T-HKR�HKW�Q¶QSM�rlU�[.JFW,g z 6�{ L.O,QU�[*J�[!T�M-L\[!T`]�HKk�Q-HKÎ-L.O,QSR�NKq,��O,Q�T�[!HKk,[!QS_�O,NPM�[!])W,g>R�^�[FZ�J�[!L\W�Q�T�HPR�HKW�Q�[!TB]bq
]bRb[!r L.O,Q`U�[�]��SM�[.[.n.[!ToHPQSRbWlOlrlM�L�^]�rBO,NeNK[.J*HPQSRb[.J�_�O,N���0M�J+W,J�HPk�HPQ�O,N�k,W�O,N��IO,]�RbW~T�[._,[!NKW,Z�Z�J�[!L\W�Q�T-HKR�HKW�Q�[.J�]�g�W,J�]bq
]bRb[!rB]IHPQ���^�HeL�^oHKR+HP]+RbW$WDL\W�]�R�NKqBRbWDg�W,J�r s[\�
Z-NPHPL.HKR�NPq,�SO~]�HKR�M-OfR�HKW�Q`R�^-OfR�W$L.L.M�J�]�HeQoHerBOfk,[0J�[!L\W�Q�]bRbJ�M-L\R�HKW�Q�OfZ�Z-NPHPL.OfR�HPW�Q�]&�(  6 ���)þ�W��+[._,[.J!�pR�^�[dL.HKJ�L.M�NeO,Q�RO,Q�TiU-NKW
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