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¼�½b¾>¿ ÀWÁ>Â&ÃÅÄ�ÆÀWÇRÂÈ¿
ÉÊQ i X l�P�P i QBQ-X�QBn/Q-V/X lVËkbO i VTÌ O�Ì�_\PÍl®n·kbO�t\Q:P i OÎ@l>P�[RÏ!Z�kbQBZ\VplZ t�Ð>O!n�ÎÑOP^t�[RZ�Ï�OÎÓÒzrÔ i d�Õ+rÔ i O!n

Ì�n/O!VYQ:[ÖZ i du×�ØÙØ i�Ú ×�[^t�t\QBZ-ØÙln/Û!OÜ'ØÝO�t\Q:P i:Þßhjà w,d7á�âßãÅä i�Ú á!V/O�NYX l i VC[^N�â�O�ZDV/Q:å�V/I,ã7n/QBQzä¯n:lkbk·ln i:Þqhçæ w�lZ t
âßØ i�Ú â�O�ÜlnC[^lZ N:Q@ØÝO�t\Q:P i�ÞÓhjè w i X ln/Q@lbN:O!kËkbO!Z-n/QBÌ�n/Q i QBZDV�l®VC[RO!Zm[RZLVYQBn/k i OÎ�lTZ�QBé
Î�O!n/kml>P�[ i këê�ØÝ_\PRVC[RI
ì5lÌ Qmí)I�ÔV/V/nC[Ro�_�V/QTä�n�lkbk·l®n i�Ú ØÙì�á!Ôzä i:Þ�î ì�X\[ i Î�O!n/kml>P�[ i kï[ i Z�O!V�O!Z\PRUëlbX�Q:PRÌÝÎ�O!n¯VYX�Q't\Q i N:nC[RÌ�VC[RO!ZÙOÎ
OP^tÝO!n�Z�QBéJkbQBV/X�O�t iBî ÉÊQTt\Q i [RÏ!Z�QWtÊlZ tð[RkbÌ\PRQBkbQBZ\V/QWtÊlmV/O\OP)é+X\[^NYX�d�Î�n/O!kñV/X�Q@X\[RÏ!X�I�PRQBÜ!Q:P+t\Q i N:nC[RÌ�VC[RO!Z
Ï[RÜ!QBZTo\U'l�ØLìÓá!Ôzä'dBés[�P�P�l_�VYO!k·lVC[^NBl>P�PRU@Ï�QBZ�QBn�lV/Q�V/X�Qâ i O!_�n�N:Q�OÎ�lZTQ:òpNY[RQBZDV�âÊÌ l®n i QBn5é+X\[^N/X�[ i lo\PRQ+V/O
N:O!kbÌ�_�VYQ'l>P�[RÏ!Z�kbQBZ\V i lZ tmÎ�OP^t�[RZ�Ï iBî ìsX�Q i Ì�QBQWtLl®Z t-kbQBkbO�n/U·nYQW]!_\[Rn/QBkbQBZ\V i OÎ i _ N/XÙÏ!QBZ�QBn:lV/QWtmÌ ln i QBn i
i V�l®Z tbV/X�QzN:O!kbÌ l®nC[ i O!Zbé�[RV/X-Ì�nYO!Ï!n�lk i k·lZ\_ l>P�PÖUmé+nC[RV/VYQBZbÎ�n/O!kót\UDZ lkô[ÍNÌ�n/O!Ï�n�lkbkT[RZ�ÏTn/Q:P^lVC[RO!Z i�î Ô i l
N:O!Z i QW]�_�QBZ N:Q!d�éßQ i X�O�é	X�O�é0V/Oml_�V/O!k·l®VC[^NBl>P�PÖU-o�_\[�P^t´á�âßãÅä i ÎÑnYO!k i QBV i OÎ�_�Z l>P�[RÏ!Z�QWt�d�_�Z\Î�OP^t\QWtëÕ+rÔ i�î

õ�½·öm÷�øß¿�ÇRÀWÇÍÂ�¿�ù
ÉÊQTt\Q:ú Z�Qôl i Ì�QWNY[Íl�PÓûBümI�V�lÌ�QWý·l>PRÌ�X lo�QBVzé+X\[^N/XÙé�[�P�P�X lZ t�PRQ i QW]�_�QBZ N:Q·l>P�[RÏ!Z�kbQBZ\V i d�lZ tÝV/X�QBZLlÙûBümI

V�lÌ�QWýTQ:å�V/QBZ i [RO!ZëO®ÎÅN:O!Z\V/Q:å�V/I�Î�n/QBQzÏ!n�lkËk·ln i é+X\[^N/XÝé�[�P�P�X lZ t�PRQ i V/n/_ N:VY_�n/Q i OÎql�P�[RÏ!Z�kËQBZDV i�î
þbÿ����������	��
���e��Ô
ü�������������� �������������´[ i l�Ì�n/O�t\_ N:V�OÎ)üól>PRÌ�X lo QBV i �! #"�$�l®_�Ï!kbQBZ\V/QWt�é�[RV/XbV/X�Q+QBkËÌ�V<U

i V/n²[ÖZ�Ï�ê��&%(' "*),+.-/-/- 021 �3 *"*$547698;:�< î Ô�ZÙQ:PÖQBkËQBZDV>= +�?�?�? =�@5OÎ�VYX�Q@Î�n/QBQTkbO!Z�O®[ÍtA�3B�d�Ï!QBZ�QBn�lV/QWtÝo\UmÎÑO�n/k·l>P
N:O!Z NBlVYQBZ lVC[RO!Z0OÎôümI�V:lÌ QÙQ:PRQBkbQBZ\V i OÎC�¯d�[ i NBl>P�PÖQWt	l�ü����������D���#E#F�G,HI�JG��TOÎ�PRQBZ�Ï!V/X(K î ìsX�QLQBkËÌ�V<U
l>P�[RÏ!Z�kbQBZ\V¯O®Î3� B [ i t\QBZ�O!V/QWtðoDUL8 î
M!N	O�PRQ�S!ÿT Ú =VUWUW=,XZYV[WY Þ [ i l·aI�V:lÌ Q³[ÖZ�Ì�_�V i V/nC[RZ�Ï·O�Z\�  �+]$ %^69=,XZUJ:@lZ t_�  �`.$ %^69[aXZYb: î ÉÊQ i X l>P�P�l>P i O

é+nC[RV/QTV/X\[ i aI�V�lÌ�Q@[RZ�Ì�_�V i V/nC[RZ�Ïël idc�e�e�cf.g�f d�é+X\[^NYXÙ[ i l i O!kbQBé+X l®V¯kbO�n/QTZ lV/_�n�l>P�Z�O!V�l®VC[RO!ZÝ[ÖZÙV/X�QmN:O!ZDVYQ:åuV
OÎ�l>P�[RÏ!Z�kbQBZ\V iBî ì�X\[ i aI�V�lÌ�Q�[RZ�Ì�_�V i VYnC[RZ�Ï·X l i l'a®I�V�lÌ Q³[RZ�Ì�_�V i _�o i V/nC[RZ�Ï e�ef.g î

þbÿ����������	��
��Êa�ä+[RÜ!QBZÙlZ\UëümI�V�lÌ QTl>P�[RÏ!Z�kbQBZ\Vh= + ?�?�? = @ d�é�QzÏ!QBVzlbümI�V�lÌ�Qz[RZ�Ì�_�V i V/nC[RZ�ÏmoDUëN:O�Z NBlV/QBI
Z lVC[RO!Z�d7O!ni8��.j����#����E�k�G�d�OÎ i U\kTo OP i OÎ�V/X�QzÌ�n/O�lCQWN:VC[RO!Z-OÎm= +T?�?J? =V@�O!Z-QBÜ�QBn/U·V:lÌ Q î
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w�x�y{z.xV|�} ~Wz{y��3��� �#�Z�~�z{y{�!����|�} ~Wz{y��3��������!��� �Z�� � �#�Z�� ~Wz{y��3������� � � ���{�� ~Wz{y��3��� � �� � � ~Wz{y{�!�]� �.� � � ���{�~�z{y{�!�]��|�} ~Wz{y��3��� � �� � ���{�� ~Wz{y��3��� � � � � �#�Z�� ~Wz{y��3��� � � � � � ~Wz{y{�!�]� � �� � �#�Z�~�z{y{�!�]��|�} ~Wz{y��3��� ���� � ���{�� ~Wz{y��3��� � � � � �#�Z�� ~Wz{y��3��� � �� � � ~Wz{y{�!�]� �.� � � �#�Z�
�������	��ÿ����G,Z0V/X\[ i é�Q:[RÏ!XDVYQWt�PRQ:Î�V/I
n/QBÏ!_\P^ln Ï!n�lkËk·lnWd é�Q:[RÏ!XDV i ln/Q
é+nC[RV/V/QBZ [RZ0Ì ln/QBZ\V/X�Q i Q i l>Î�V/QBnbQWl!NYX
Ï!n/O!_�ÌJOÎbÌ�n/O�t\_ N:VC[RO!Z i X l>Ü![RZ�Ï0V/X�Q
i lkbQ�é�Q:[ÖÏ�XDV î FÈlV/QBnÙO!Z�d�éßQ:[RÏ!X\V i
é�[�P�P�o�QTV/_�n/Z�QWtð[RZDV/O-lV/VYnC[Ro�_�V/Q@QBÜl>PRI
_ lVC[RO!Z-Î�_�Z N:VC[RO!Z iBî

tape 1
�
tape 2
�

�m�����	��ÿ��T�Ò�QBnC[RÜ�lV²[ÖO�Z
V/n/QBQÝOÎôlZ
l>P�[RÏ!Z�kbQBZ\V+OÎ�VCéßObÕ+rÔ iBî

M!N	O�PRQ�S!ÿTR�+_�nÙaI�V�lÌ�QÙ[RZ�Ì�_�V i V/nC[RZ�Ï c�e�e�cf.g�f k·l>U o Q�t\Q:ú Z�QWt$l i lZ(8CI,t\Q:PRQBVC[RO!ZJO®Î'V/X�Q l�P�[RÏ!Z�kËQBZDV i� ���f � � c � � � e � � � eg � � c f �Z  O�n � � c � � � ef � �W�g � � e � � � cf �W  î
á!QWlnCP i t�[Ít i X�Oé VYX lV�V/X�Q¯l>P�[RÏ!Z�kbQBZ\V�OÎ�VCé�O i V/n²[ÖZ�Ï i l!NBN:O!n�t�[RZ�ÏTV/O i O!kËQ+QWt�[RV/I,t�[ i V�lZ N:Qzk·l>U�o Q¯NBlnYnC[RQWt

O!_�V�o\U i O�kbQ i [RkbÌ\PRQ'aI�V:lÌ QzZ�O!Z t\QBVYQBn/kT[RZ\[ i VC[^N³ú Z\[ÖVYQ'l_�V/O�k·lV/O!Z Ú r¯ã\Ô Þ é�[RV/X-é�Q:[RÏ!XDVYQWtmV/n�lZ i [RVC[RO!Z i³h fw î
ì�X�Q i O!_�Ï!X\VÓl>P�[RÏ!Z�kbQBZ\V@X l i l-kT[RZ\[Rk·l>P�V/O�V�l>P�éßQ:[RÏ!X\V î ì�X�Q i QBVzO®Îsl>P�[RÏ!Z�kbQBZ\V i nYQWN:O!Ï!Z\[�¡BQWtÙo\U lÝá!QWl®nCP iW¢
r�ã\Ô.[ i lbnYQBÏ!_\P^ln�P^lZ�Ï!_ lÏ!Q�OÜ!QBn¯O�_�n@aI�V�lÌ�Q@V/QBn/kô[ÖZ l�Pßl>PRÌ�X lo QBVWd�l®Z tëkmlWU-o�Qbt\Q i N:nC[Ro QWt´oDUÙlbnYQBÏ!_\P^ln
Ï!n�l®kbk·ln�é�[RV/X-é�Q:[RÏ!X\V/QWt-Ì�n/O�t\_ N:VC[RO!Z i³Ú<i QBQ�ú Ï!_�nYQbe Þ�î
Ô i n/QBÏ!_\P^ln5Ï!n�lkËk·ln i ln/Q�l�Ì�n/O!Ì�QBn i _�o i QBV)O®Î7N:O!Z\V/Q:å�V/I�Î�n/QBQ�Ï!n:lkbk·ln i d:éßQÅÎÑO�_�Z tzZ lV/_�n:l>P!V/O+Ï!QBZ�QBn�l�P�[�¡BQ

V/X\[ i [^t\QWl´OÎ³l�P�[RÏ!Z�kËQBZDVbVYO ümI�V:lÌ Q Ú [ î Q î V/X�Q-V/QBn/kT[RZ l>P¯l>PRÌ�X lo�QBVb[ i l i _�o i QBVbOÎ@lÙümI�V�lÌ�Qël>PRÌ�X lo QBV Þ
N:O!Z\V/Q:å�V/I�ÎÑnYQBQzÏ!n�lkbkmln i�Ú ØLìÓâßã�ä i:Þ l®Z t-V/X�Q:[Rn+n/QWN:O�Ï!Z\[�¡:[ÖZ�Ïët\QBÜ�[^N:Q i d�Z lkbQ:PRUëümI�V�lÌ�QzZ�O!Z t\QBV/QBn/kT[RZ\[ i VC[^N
Ì�_ i X t\Oé+Z·l®_�V/O!k·lV:l Ú r�S�ÒÔ Þ�î ÉÊQ:[RÏ!X\V/QWt�V/n�lZ i [ÖV²[ÖO�Z i OÎ�r�ã\Ô«lnYQßQWl i [�PÖUTV/n:lZ i P^lV/QWt³[RZDVYOzéßQ:[RÏ!X\V/QWt�Ì O�Ì�I
V/n�l®Z i [RVC[RO!Z i O®Îßr¯S�Ò+Ô î ìsX�Q i O!_�Ï�XDVzl>P�[RÏ!Z�kbQBZ\V�[ i O!o�V�l�[ÖZ�QWtðÎ�n/O!k l i QW]!_�QBZ N:QTOÎ�Ì�O!Ì�I�V/n�lZ i [ÖV²[ÖO�Z i OÎ�V/X�Q
r�S�ÒÔ
é+X\[^N/X-X l i l®Z·O!Ì�V²[Ökml>P Ú kT[RZ\[Rk·l>P�ÎÑO�n i O!kbQ�Ì�n/O!o\PRQBk i d�kml>åD[Rk·l�P Î�O!n�O!V/X�QBn i d�QBV�N îRîRîÖÞ VYO!V�l>P�éßQ:[RÏ!X\V î
ãÈ[RÏ!_�n/Qza i X�Oé i X�O�é0l>P�[RÏ!Z�kbQBZ\V i lZ t i VYn/_ N:V/_�n/Q i k·l>UTo Q@t\QWt\_ N:QWtpÎÑn/O�k l i [RZ�ÏPRQ'ümI�V�l®Ì Qzt\QBnC[RÜ�lVC[RO!Z î

ì�X�Qb_�Z t\QBn²PÖU�[RZ�ÏÙÏ!n�lkbkmln¯kmlWU-o�QbQWl i [�PRUÊn/QWN:OÜ!QBnYQWt î¤£ l i QbÌ l>[RnC[RZ�Ï i ln/Q�[RZ\ÎÑQBnYn/QWtÝÎ�n/O!k t\QBnC[RÜ�l®VC[RO!Z i OÎ
Ò�á Ú Ò�O!_�o\PRQBICá!V/n�lZ t Þ lZ t´V/X�QBU l®n/QbÏ[RÜ!QBZ�o Q:PROéïQWl!NYX V:lÌ Q î rO!VC[^N:Q-V/X l®V'lët\O�_�o\PÖQBI i V/n�lZ t�X l i o�QBQBZ
t\Q:ú Z�QWtël i l i _�o i VYn/_ N:V/_�n/Qzé+X�O i QzQBZ t i kT_ i Vo QzÌ l>[Rn/QWtðO!ZëlV�PRQWl i VO!Z�QzV�lÌ�Q!d�é+X�QBn/QWl i l i [RZ�ÏPRQBI i V/n�l®Z t
Ú á�á Þ kmlWUËO!Z\PRU-X lWÜ�Qz_�Z�Ì l>[Rn/QWtÝo l i Q i O!Z-o�O!V/X-V�l®Ì Q iBî
þbÿ����������	��
�� è �Ô¦¥^���������d§�k�G�����¨9���ª©W«.�Z�LF¬«��¬HIH>��«d®% Ú�¯b° X ¯,± XZ²!X�í Þ N:O!Z i [ i V i OÎ³l ú Z\[RV/Q i QBVbOÎ

V/QBn/kô[ÖZ l�P i2¯ ° i _ NYXÊV/X lV ¯ ° E´³µ�7³W¶���³W���·k.©µ�C¥^���������L��� ������������d5lËú Z\[RV/Q i QBV�OÎßZ�O!Z\V/QBn/kô[ÖZ l�P i2¯ ± i _ NYX
V/X lV ¯ ±¹¸ ¯ ° %(º�d�lTú Z\[RV/Q i QBV�OÎ�Ì�n/O�t\_ N:VC[RO!Z iTÚ n/QBé+nC[RVC[RZ�Ïmn/_\PRQ i:Þ ²ólZ tël i V:ln/V i U\kTo OP�í¼» ¯ ± î F�QBV¯ % ¯ ° 4 ¯ ± t\QBZ�O!V/Q�V/X�Q@Ü!O�NBlo�_\P^ln/U-O®Î�V/X�Q@Ï!n:lkbk·ln î M�l!NYXëÌ�nYOut\_ N:VC[RO!Zð[RZ_² X l i V/X�QzÎ�O!n/k¾½ oÀ¿ d
é+X�QBn/Q¤½^» ¯ ± lZ t ¿ » ¯ B î ½ [ i VYX�Q�PÖQ:Î�V/I�X lZ t i [^t\QTOÎ)V/X�Q�Ì�n/Out\_ N:V²[ÖO�ZLlZ t ¿ [RV i n²[ÖÏ�XDV/I�X l®Z t i [^t\Q î
Ôqj¬��«�E�ÁJ����E�k¬G(��«.���Ù[ i l�Ì\P^lZ ln-nYQBÌ�n/Q i QBZ\V�lVC[RO!Z
O®Î'l i QW]!_�QBZ N:Q�OÎ't\QBnC[RÜlVC[RO!Z i´Ú n/QBÌ\P^l!N:QBkbQBZ\V i OÎbl

Z�O!Z\V/QBn/kT[RZ l>P i ½	[RZ l i V/nC[RZ�ÏmOÎ ¯ B�o\U i V/nC[RZ�Ï i ¿ i _ N/XÝV/X lVi½ oÀ¿ Þ l®Z tm[RV+[ i lTn/Q i _\PRVzOÎ��Â�¬«{³WE�GVF î ì�X�Q
P^lZ�Ï!_ lÏ�Q¤Ã Ú  Þ [ i V/X�Q i QBV+OÎqümI�V�l®Ì Qz[RZ�Ì�_�V i V/nC[RZ�Ï i Ï!QBZ�QBn�lV/QWtmo\ULbêmÃ Ú  Þ %&6 p]Ä5r » p ¯ B° r·Å í o B Ä : î

uWÆ



M!N	O�PRQ�S!ÿT+ì�X�QsÎÑOP�PROé�[RZ�ÏTV/OUôØÙì�â�ã�ä és[�P�P)l>P�[RÏ!ZmV<é�OzÌ�n/O�Ì QBnCPRUmÌ ln/QBZ\V/X�Q i [�¡BQWt i V/nC[RZ�Ï i [RZDV/QBn i Ì QBn i QWt
é�[RV/X\= ê

í o Ç   �È í Ç $$WÈ>ÉÉ � cc � ÉÉ � cÊ � ÉÉ � Ê c � ÉÉ � ÊÊ � ÉÉ í�íG,Z´V/X\[ i ØÙì�á!ÔzäTd V/X�Q i VYn/_ N:V/_�n/Qbt\Q:ú Z�QWt´oDUÝÌ ln/QBZ\V/X�Q i Q i kT_ i V�o QËV/X�Q i lkËQ'O�ZLo�O!V/XÙV�lÌ�Q i d�o�_�V i _�o�I
i V/n²[ÖZ�Ï i OÎ3=-k·l>UÝo Qbl>P�[RÏ!Z�QWtÊés[ÖVYXLÏ\lÌ izÚ t\QBZ�O!V/QWtÙo\U n [RZÊV/QBn/kô[ÖZ l�P i [RZ i VYQWl!tÙOÎ38BdÈo QWNBl_ i Q·l·t�l i XÝ[ i
lÌ�Ì�n/O�Ì�nC[^lV/Q!d lZ tmQBÜ�QBZëQ:å�Ì QWN:V/QWt�d7[RZëV/X�Q@N:O!Z\V/Q:å�V+OÎql�P�[RÏ!Z�kËQBZDV i�Þ�î
þbÿ����������	��
��ÙcT�F�QBV!^% Ú�¯ ° X ¯ ± X�²!XBí Þ o Q+l�Ì�n/O�Ì QBnßümI�V:lÌ Q+N:O!Z\V/Q:å�V/I�ÎÑnYQBQßÏ�n�lkbk·l®n î ã�O!n�QBÜ�QBn/U@V�l®Ì QË Ú e�Ì¼Ë�Ì ü Þ dt\Q:ú Z�Q+V/X�Q��T«.k.ÍW�Z§J���ZjRF�«.��H>H>��«�  #"�$ l i VYX�QsN:O�ZDÜ!QBn i [RO!ZTOÎ�V/X�Q�Ï!n:lkbk·ln Ú�¯  #"�$° X ¯ ± X�²  #"�$ XBí Þ

[RZDVYOplËÌ�n/O!Ì�QBnzÏ!n�lkbkmlnWd�é+X�QBnYQ ¯  #"�$° lZ t\²  #"�$ ln/Q@VYX�Q i QBV i O®Î�Ü�l>PR_�Q i O!ZÝV�lÌ QµË�OÎßl>P�P�V/X�Q@Q:PRQBkbQBZ\V i OÎ¯ ° lZ tL² n/Q i Ì�QWN:VC[RÜ!Q:PRU î
M!N	O�PRQ�S!ÿT+ì�X�Q-ØÙì�âßãÅä O®Î¯V/X�QmÌ�n/QWN:QWt�[RZ�Ï Q:å lkbÌ\PRQëX l i VYX�Q i l®kbQ·Ì�nYO�lCQWN:V/QWt�Ï!n�lkËk·lnzO!Z�o�O!V/X
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í o Ú í Þ Å Ú/Þ Å = Å í�í

S�nYO�lCQWN:V/QWtÊÏ�n�lkbk·l®n i ln/Qm_ i Q:Î�_\P+ÎÑO�n'VYX�Q i VY_ t\U OÎ+V/X�QëN:O�kbÌ\PRQ:åD[RVCU O®Î¯O!_�nTÌ ln i [RZ�Ï l�PÖÏ�O!nC[RV/X�k l i l
Î�_�Z N:VC[RO!ZëOÎ�V/X�Q@lkTo\[RÏ!_\[RVCU·O®ÎÅØÙì�âßãÅä i�î
ÉÊQ i l>[^tÝQWlnCP�[RQBnzV/X lV+é�Q'N:O�_\PÍt´l i/i [RÏ!ZÙl·N:O i V¯V/OËQWl!N/XÊl>P�[RÏ!Z�kbQBZ\V�O!n+Î�OP^t�[RZ�Ï-Ì�n/O�t\_ N:QWtÙoDUëlmr�S�ÒÔ'd

V/X lZ�Û i V/Omé�Q:[ÖÏ�XDV i O�ZëÌ O�Ì�I�V/n�lZ i [RVC[RO!Z i�î ì�X\[ i N:O i V/I�QBÜl>PR_ lVC[RO!Z i VYQBÌë[ i Q i/i QBZDVC[^l>P�Î�O!n�V/X�Qbt\QBV/QBn/kT[RZ lV²[ÖO�Z
OÎ�lZ-O!Ì�VC[Rk·l�PqN:O i V+l>P�[RÏ!Z�kbQBZ\V¯O�n�ÎÑO®PÍt�[RZ�Ï î
ÉÊQb_ i Q·V/X�QËÏ!QBZ�QBn�l>P�kbQWN/X l®Z\[ i k O®Î i U\ZDVYX�Q i [�¡BQWt�lV/V/nC[Ro�_�V/Q i d�O!nËí)I,lV/VYnC[Ro�_�V/Q i é+X\[^NYX�d5V/O!Ï!QBV/X�QBn�é�[RV/X

ØÙì�âßãÅä i dÈÏ[RÜ!Qm_ i ümI�V:lÌ QÝí)I,lVYV/nC[Ro�_�V/Q·N:O!Z\V/Q:å�V/I�Î�n/QBQ·Ï�n�lkbk·l®n i d�O�n'ØÙì�á!Ôzä iBî í)I,l®V/V/nC[Ro�_�V/Q i ln/QmlV/I
V/nC[Ro�_�V/Q i é+X\[^NYX l®n/Q'l iYi [RÏ!Z�QWt-V/OmQBÜ!QBn/U-Ü�QBn/V/Q:å-OÎßlbt\QBnC[RÜ�l®VC[RO!ZÊV/n/QBQTlZ t-éX\[ÍNYXÊln/Q@N:O!kËÌ�_�V/QWtðÎÑn/O�kïV/X�Q
o O�V/V/O!kñOÎßlmt\QBnC[RÜ�lVC[RO!Z´V/n/QBQ Ú [ î Q î QBÜ�QBn/U-V/QBn/kT[RZ l>P�X l i lËÛDZ�Oé+Z´í)I,lVYV/nC[Ro�_�V/Q Þ V/OË[RV i n/O\O!V�oDU-kbQWl®Z i OÎ
lV/VYnC[Ro�_�V/QzQBÜ�l>PR_ lV²[ÖO�ZëÎ�_�Z N:VC[RO!Z i l i/i O�NY[^lV/QWtðV/ObÏ!n�l®kbk·ln�Ì�n/O�t\_ N:VC[RO!Z iBî ì�X lZ�Û i VYO'VYX�Q i QzÎ�_�Z N:VC[RO!Z i d�V/X�Q
N:O!kbÌ�_�V:lVC[RO!ZÊOÎ�V/X�QTú Z l>P+lV/V/n²[Öo�_�VYQbOÎßVYX�Q·t\QBnC[RÜ�lV²[ÖO�Z V/nYQBQ·t\ODQ i Z�O!V@X l>Ü!QTV/O-nYQ:PÖU´O!Z lËú�å�QWt�d)Ì�nYQWt\QBI
V/QBn/kô[ÖZ�QWt�d7O!Ì QBn�l®VC[RO!Z Ú<i _�kbkmlVC[RO!Z�d!kT_\PRVC[RÌ\P�[^NBlVC[RO!Z�d îRîRîÖÞ dDl i [RV+é�O!_\P^tËX lWÜ�Q¯o�QBQBZëV/X�Q@NBl i Q¯é�[RV/X-é�Q:[RÏ!X\V/QWt
Ì�n/O�t\_ N:VC[RO!Z iBî G,ZÊO�_�n�[ÖkËÌ\PÖQBkËQBZDV�l®VC[RO!Z�d�lV/V/nC[Ro�_�V/Q�QBÜ�l>PR_ lV²[ÖO�ZÊÎ�_�Z N:VC[RO!Z i l®n/Qbâ0Î�_�Z N:VC[RO!Z iBî ÉÊQTX l>Ü!QTl>PRI
n/QWl!t\U i X�Oé+Z-V/X�Q�Q�Î�QWN:VC[RÜ!QBZ�Q i/i OÎßí5I,lV/V/n²[Öo�_�VYQ i é�[RV/X-O!_�nzl!t�lÌ�V�l®VC[RO!Z-OÎ�V/X�QzV/X�QBn/kbO�t\U\Z lkT[^NzkbO�t\Q:P)OÎ
Î�OP^t�[ÖZ�ÏÝV/O-N:O!ZDVYQ:åuV/I�Î�n/QBQ�Ï!n�lkbkmln izh g>w î ì�X\[ i l>PRÏ!O�nC[RV/X�k _ i Q i lËÌ ln i Q�V�lo\PRQTV/O i V/O!n/Q�V/X�Q i X ln/QWtðÎ�O!n/Q i V
OÎ�t\QBnC[RÜ�lV²[ÖO�ZëV/n/QBQ i OÎÅlËümI�V�lÌ Q�[RZ�Ì�_�V i V/nC[RZ�Ï î

þbÿ����������	��
�� à �Ôïü����������mím�.������«ZE��W¶V���µF�«.��H>H>��«m[ i t\QBZ�O!V/QWt´oDU\Ï% Ú�¯b° X ¯,± X�²!XBíÐX�ÑÒXBí,ÓÐXZÔ�Õ Þ�î G#V
[ i l®ZëQ:å�V/QBZ i [RO!ZëO®ÎÅlbümI�V:lÌ QTN:O!ZDVYQ:åuV/I�Î�n/QBQzÏ!n:lkbk·lnR�% Ú.¯ ° X ¯ ± XZ²!X�í Þ d�é+X�QBn/QTlZëlV/V/n²[Öo�_�VYQIÖ�»7Ñ [ i
lV/V:l!N/X�QWtðV/ObQWl!NYX i U\k'o�OPÐ×s» ¯ lZ tël i V/n²[ÖZ�Ï-O®ÎÅlVYV/nC[Ro�_�V/Q i2Ø »\Ñ B V/OmQWl!N/X i V/nC[RZ�Ï ¿ » ¯ B î í Ó [ i l
Î�_�Z N:VC[RO!Z-Î�n/O!k ¯ ° V/OÙÑ l i/i [ÖÏ�Z\[ÖZ�Ï-lV/VYnC[Ro�_�V/Q i V/ObVYQBn/kT[RZ l>P iBî Ô Õ [ i l i QBV+OÎ5ÎÑ_�Z N:V²[ÖO�Z i Î�n/O!kÚÑ B VYOµÑ î Ô
Î�_�Z N:VC[RO!ZÜÛJÝ�Þ·ßô[ i [RZÜÔ Õ [#ÎD½ oà¿ [ i [RZÜ² î

ì�X�QTlV/V/nC[Ro�_�V/Q Ø OÎßl i V/nC[RZ�Ï ¿ [ i V/X�Q'N:O!Z NBl®V/QBZ lVC[RO!ZÝOÎ�V/X�Q'l®V/V/nC[Ro�_�V/Q i OÎ�V/X�Q i UDkTo�OP i [ÖZ ¿ î É0X�QBZ
l�Î�_�Z N:VC[RO!Z7ÛJÝ�Þ·ßô[ i lÌ�Ì\P�[ÖQWtÝV/OTV/X�Q@l®V/V/nC[Ro�_�V/Q Ø OÎÅl i VYnC[RZ�Ï ¿ t\QBn²[ÖÜ�QWtmÎ�n/O!kÚ½@d�[RV+n/QBVY_�n/Z i V/X�Q@lVYV/nC[Ro�_�V/QÖ-O®Î�½ Ú X�QBZ N:Q@VYX�Qzo O!V/VYO!kbI�_�ÌëN:O!kbÌ�_�V:lVC[RO!ZëO®ÎqlV/V/n²[Öo�_�VYQ i:Þ�î

á�½Câ�ã�¿ ÀWä�åæä�¿�ä�ç�ã)ù>Ç^ùCè#Â�ÁCé�ê>â	ëLì-ù
ÔóÏ!QBZ�QBn�l>P�[�¡WlVC[RO!Z�O®ÎÓâ�OuNYÛ!QBI�í�O!_�Z�Ï!QBnYI]îzl i lkT[ ¢ji l>PRÏ!O!nC[RV/X�k Ú â�íhî Þ éßO�_\PÍt´o Q-lZÊQWl i UÊl>PRÏ!O!nC[RV/X�k V/O

Ì ln i Q¯ümI�V�lÌ�Q+[RZ�Ì�_�V i V/nC[RZ�Ï i�î ì�X\[ i l>PRÏ!O!nC[RV/X�k X l i lzVC[RkbQzN:O!kbÌ\PRQ:å\[ÖVCUbO®Î�ï Ú�ð,ñBÞ lZ tbl i Ì l!N:QzN:O!kbÌ\PRQ:åD[RVCU
OÎ3ï Ú�ð ` Þ éX�QBZLO�Z\PÖUÝO!Z�QTV�lÌ�Q@OÎ i [�¡BQ ð [ i N:O�Z i [^t\QBn/QWt h eBw î ÔJÏ!QBZ�QBn�l>P�[�¡WlVC[RO!ZÊVYO·ü V�l®Ì Q i d�QWl!NYXëO®Î i [�¡BQð d�é�O!_\P^tmPRQWl!tðV/OblZël>PRÏ!O!nC[RV/X�k X lWÜ�[RZ�ÏplËN:O!kbÌ\PRQ:åD[RVCU-OÎmï Ú�ð,ñ 0 Þ [RZëV²[ÖkËQ'lZ tLï Ú�ð `]0 Þ [RZ i Ì l�N:Q î

u�ò



ìÈOzO�Ü�QBn�N:O!kbQ�V/X�Q�P�[RkT[RV�lVC[RO!Z i OÎ5âmíhî ¢çi l>PRÏ!O!nC[RV/X�këd�é�QßÏ�QBZ�QBn�l>P�[�¡BQWtmO!_�n�Ì ln i [RZ�ÏTl>PRÏ!O!nC[RV/X�k.Î�O!n+eBI�V�l®Ì Q
ØÙì�á!Ôzä i¯h gw î
É0X�QBZ·N:O!Z i VYn/_ N:VC[RZ�Ï@V/X�Q�Ì ln i Q+V�lo\PRQ!d\l�kT[RZ\[ÖkT_�kïN:O!Z t�[RVC[RO!ZmOÎ�_ i Q:ÎÑ_\PRZ�Q i/i [ i lÌ�Ì\P�[ÖQWt î ì�X\[ i N:O�Z t�[ÖV²[ÖO�Z

kbQWlZ i V/X lV¯lZm[RV/QBk [ i Z�QBÜ�QBn¯l!t�t-VYOôl®ZëQBZ\V/n/UË[�Î5[RV¯X l i Z�O·NYX lZ N:Q@OÎ�o Q:[RZ�Ï-_ i QWtp[RZLlbt\QBnC[RÜlVC[RO!ZëVYn/QBQ!d
_�Ì�V/OëV/X�Q-l>PRn/QWl!t\U´Ì ln i QWtÙÌ l®n/V@OÎ�V/X�Q·ümI�V�lÌ�Qb[RZ�Ì�_�V i V/nC[RZ�Ï î ì�X\[ i N:O!Z t�[RVC[RO!Z�[ i lÛ�[ÖZ�V/OÙlLN:O�Z t�[ÖV²[ÖO�Z
Ü!QBnC[�ú QWt�o\U M�l®nCPRQBU ¢ji Ì ln i [RZ�ÏÊl>PRÏ!O!n²[ÖVYX�k l®Z tÙ[RV�[ i V/X�QmÛ!QBUÙV/OÙV/X�QTPROéßQBnTÌ ln i [RZ�Ï N:O�kbÌ\PRQ:åD[RVC[RQ i OÎ+O!_�n
l>PRÏ!O!n²[ÖVYX�kïé+X�QBZ i O!kbQzÌ�n/O¬l<QWN:VC[RO!Z i OÎqVYX�Qz_�Z t\QBnCPRU![RZ�ÏëØÙì�á!Ôzä$lnYQz_�Z lkTo\[ÖÏ�_�O!_ iBî
G,Z³Î1l�N:VWdWO�_�Vql>PRÏ!O�nC[RV/X�k$kmlWU�o Q+N:O!Z i [Ít\QBnYQWt'l i lZ³[RkbÌ�n/OÜ!QBkbQBZ\V�OÎ�M�lnCPRQBU ¢çi l>PRÏ!O�nC[RV/X�këd>é+X�QBn/QßM�lnCPRQBU ¢ji

[RV/QBk imhªó oô¿ ?aõ XZË1w]X Ú ¿ X õ » ¯ B Þ é+X\[^NYX i X l®n/Q·VYX�Q i l®kbQ ¿ lZ tAËzln/QTÎ,l!N:V/O!n²[*¡BQWt [RZDVYOLl i [RZ�ÏPRQm[RV/QBk
hªó÷ö ¿ XZË�w î Ô+P i O�d�Z�O!Z�I�Û!QBn/Z�Q:P�[RV/QBk i OÎ'M�ln²PÖQBU ¢ji l�PÖÏ�O!nC[RV/X�k ln/QënYQBÌ\PÍl�N:QWt o\U�kT_ N/X i k·l>P�PRQBn i QBV i OÎ
Q:å�Ì QWN:V/QWtðZ�O!Z�I�V/QBn/kT[RZ l>P iBî
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G,ZÙÌ�n�l�N:VC[^N:Q!d)ØÙì�á!Ôzä i V/X l®V¯é�QT_ i QWtÙÜ!QBn²[�ú QWt:
ÒÌ.a-lZ tÝV/X\_ i V/X�QTVC[RkbQblZ t i Ì l!N:Q·N:O!kËÌ\PÖQ:å\[RVC[RQ i OÎ

O!_�n�Ì ln i QBn i ÎÑO�n�V/X�O i Q+Ï!n�lkËk·ln i é�QBn/Q+nYQ i Ì QWN:VC[RÜ!Q:PRULï Ú�ð ñ 0 Þ lZ tCï Ú�ð `�0 Þ lV�kbO i VWdo�_�V�é�QBn/Q i O!kËQBVC[RkbQ i
kT_ N/X-o�QBV/V/QBn î

;)½ â�ÀBÂ�Æ <Tä ù�ÀWÇ^Æ:=@ÂÈ¿ ÀB÷Vå�À?>7@)Á>÷\÷dìpÁJäBACAÜä Áù
Ô�Z·Q i/i QBZDVC[^l>P)l i Ì QWN:V�OÎqØÙì�á!Ôzä i [ i V/X�Qzlo\[�P�[RVCUmV/OTQWl i [�PRU·Ï!QBZ�QBn:lV/Q+Q:òpNY[RQBZ\V+Ì ln i QBn i ÎÑn/O�k Ï!n�l®kbk·ln i�î�+Z-V/X�Qzo l i [ i OÎqVYX�QzV/ODO®P�é�QzX l!t-l>PRn/QWl!t\Umé+nC[RV/VYQBZ-V/OTÏ!QBZ�QBn�lV/Q�Ì ln i QBn i Î�n/O!k eBI�V�lÌ�Q@í5I,lV/V/n²[Öo�_�VYQzÏ!n�lkbI

k·ln i d\éßQzt\Q i [RÏ!Z�QWtÝlTZ�QBé
V/O\OP,d�ØLìÓá!ÔzäÓa\â�d!é+X\[^NYXLl_�V/O�k·lVC[^NBl>P�PRU·Ï�QBZ�QBn�lV/Q i V/X�QTâ i O!_�n�N:QzOÎql�Ì ln i QBn
Î�n/O!k l³Ï[RÜ!QBZ-ØLìÓá!Ôzä î ì�X�Q¯Ï�QBZ�QBn�lV/QWtTÌ l®n i QBn�[ i l®o\PÖQ�V/O�n/QWl!tTV�l®Ì Q iÚ V/X lZ�Û i VYO'l�PRQ:å\[^NBl>PqlZ l>PRUV¡BQBn�Ì�n/O!I
Ü�[Ít\QWtmo\UbV/X�Qz_ i QBn Þ d!Ì l®n i Q�V�lÌ Q i dul®Z tbV/X�QBZ-O�_�V/Ì�_�V+l i [ÖZ�Ï®PÖQ@t\QBn²[ÖÜlVC[RO!Z-V/nYQBQ¯é+X\[^NYX i lVC[ i ú Q i N:O!Z i V/n�l>[RZ\V i
Ï[RÜ!QBZð[ÖZÝV/X�Q@ØÙì�á!Ôzä î
É0X�QBZ-_ i [RZ�Ïpa®I�V�lÌ Q@ØÙì�á!Ô³ä i ÎÑO�n¯á�â�ã�ä i d\éßQ�V/n�l®Z i ÎÑQBnO!Z-V/X�Q�ú n i V�V�l®Ì QzV/X�QzX\[RÏ!X�I�PRQBÜ!Q:P�t\Q i N:nC[RÌ�VC[RO!Z

OÎ�l�Î,lkT[�PRU-OÎÅÕr+Ô i _ i _ l>P�PÖUÝ_ i QWt-és[ÖVYXÊá�âßãÅä i d�lZ tðO!Z-V/X�Q i QWN:O!Z tmV�lÌ�Q@V/X�Q@Õr+Ô V/OTo QzÎ�OP^t\QWtÙlZ t
l>P�[RÏ!Z�QWt î Ô+P�P�n/_\PRQ i _ i QWtðoDUmV/X�QzV/n:l!t�[RVC[RO!Z l>P�á�âßãÅä$Ï�QBZ�QBn�lVC[RZ�ÏbV/O\OP�V/ObÏ�QBZ�QBn�lV/Q@lmá�â�ã�ä0Î�n/O!kó[RV i X\[ÖÏ�X
PRQBÜ!Q:Pqt\Q i N:n²[ÖÌ�V²[ÖO�ZLln/Q�V/X�QBZ-é+n²[ÖVYV/QBZët\Oé+Zpl i l i [RZ�ÏPRQ!d\ú�åuQWt�d�ØLìÓá!Ôzä î ì�X\[ i X l i V/X�Q@l�t�t�[ÖV²[ÖO�Z l>P)o QBZ�Q:ú V
OÎ i X�O!n/VYQBZ\[ÖZ�ÏËV/X�Q't\QBÜ!Q:PRO!Ì�kËQBZDVzN:UuNYPRQ Ú<i QBQ�ú Ï!_�n/Q è o Þ�î
ÉÊQ¯N:O�kbÌ ln/QWtTVYX�Q+Ì ln i QBn�Ï�QBZ�QBn�lV/QWt�Î�n/O!k lËeBI�V�lÌ�Q�Ü!QBn i [RO!ZmOÎ&l�fED+Z�O!Z\V/QBn/kT[RZ l>P i á�âßã�ä Ú V/X\[ i Ì ln i QBn
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