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s1(t) =
i
Σ bi,1 ÿ (t − iT )

Ĥ1( f ) + y(t)
Detector

{ b̂i,k}

{ k = 1, . . . ,K }

ĤK ( f )
sK (t) =

i
Σ bi,K ÿ (t − iT )

n(t)
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s(t) =
i
Σ bi G (t − iT )

Ĥ( f )
y(t)

R̂( f )
r (t)
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y(t)
S−1

n ( f ) Ĥ
*
( f )

{ r (iT )}
C(z)

{ di}
1/T
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i
Σ bi,1~ (t − iT ) Ĥ1( f ) + y(t) Ĥ

*
1( f ) C1,1(z) + { di,1}

i
Σ bi,K ~ (t − iT ) ĤK ( f ) Ĥ

*
K ( f ) C1,K (z)

n(t)
1/T

1/T

-- --
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y(t) LPF
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Antenna 1 LPF
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W
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Å���� 9¸��³z=T1")<	")<�´7�`'()¸ÆÇ)+��1")+³z)���	"*+	����±�zgm��[w�{7q�{��[my����ox��qsrLm¶���uêO��nªm�w����m�lUq�{E��lAqHm�wst nyoEqHrLm�wHmy��m���¯ªmy��{suytj�L��m|{;upq	qHrLm2n�zLqH�LzLq	nyo�qsrLm?��rL���
tuyq���rLmy�=°��[��qHm�w����Ym��[lLm?qsr�m2¯ªmy��qsn#w	npoÊwsmy�m���¯ªmy��{Huptj�L��my{�upq�qHrLm2n�z�qs�LzLq�nyo;qsr�m���rL���.tupq���r�my�=°��[��qHm�w
�=zLwH��lL�AqHrLmuY 1nm {7�=t��[n���u�{

KAÈO -Bb * Í Y\[2Ô,9 * Í Y\[ã5 [R�KÔX9�C�C�C�9 * Í Y\[_5�Ç4�ü; ÑpÉ4[R�7Ô c ÇKÐ$C��ªÉ
�2rLm�wHm * ÇX+�É.-BÄ ÅQ Å Ç ÇX+.; V É � V Ç	; V É�Æ V 9 ÇKÐ$C ÐUÉ
upl~� Ç Ç,+�É	��{�qsrLm���r[uylLlLm��;n#zLqs�Lz�q2����¯ªmilj�=�±ÇKÐL��ÑpÉ���ºµo � ÇX+�É	��{2�n�l=�[l�my�jqsn±Í Ö%9	[R�µÔK¬=qHrLm�lqsr�m}��l=qHm���w�up���{�oxwHn�t +�qHnl+65?[2�s��óLn�w?qsrLm�qs��tjm?��mi��lL����m.u�{H{�zLt�m}qHr[upq�up���;z[{�miw�{2upwHm �[n�qHr0��rL����°�upl[�±{��Ut��[n#��°
{��Ul[��rLwsn#lLn�z~{��j��r~upq���{¬ËwHm�oxm�wHws��l��jqsngÇKÐL���-É�¬(^ I - Ö=¬�Ñ¦f k_f F,�³ �n#t�����lL��lL�OÇKÐ���ÑyÉ�¬	ÇKÐ��£Ò-É�¬�upl[�

Ñ��



ÇKÐ�� ÐUÉ�¬;��m���uyl��2wH��qHmAqsrLmA¯ªmy�qsn�w K O u�{�uj����l�myupw��n�t��L��l[uyqs��n�lOnyo2¯ªmy�qsn�w�{���n#l=qHws����zLqsmy�O�U�Om|u���r0npoqsr�m}z~{�m�w�{��L��z[{2lLn#��{�m K O - ÉHI	J$K S OvT I L IËÊ6I 5ÌP O ÇKÐ$C£ÓªÉ
�2rLm�wHm�qHrLm�zL�L�[m�w ��l[�=m�²Í� �=m��[m�l[�L{�n#l,�2rLm�qHrLm�w�qsrLm�t�zL��qH��z[{7m�w���upq�u±{�����l[uy����{�{7�=l[��rLwHn�lLn#z[{}n#w
u�{7�=l~��rLwHn�lLn#z[{���óLn�w�{��Ul[��rLwsn#lLn�z~{= �� ¿0È ¬L�&m r[u�¯ªm¤��-0F upl[� Ê6I ��{2qsrLm.¯ªmy��qsn#w2npo&{Huptj����my{2uyqqsr�mYn#zLqs�Lz�q�npoÊqsrLm���rL���Atuyq���rLmy�=°��[��qsm�w���l�wsmy{7�[n�l[{7m�qsn.qsrLmukªqHrjz[{7m�w��ç{Ã��lL�LzLq��¶u|¯ªmoxn�wst��;��rLm�ÎOqHr
��n#tj�[n�lLm�lUq�nyo Ê6I ��ljqsr���{?��u�{7m}��{�qsrLmiwsm�oxn#wsmÊ6I�T qh- Ä ÅQ Å Ã I ÇhÎ£[R��; V É � V Ç:; V É�Æ V C ÇKÐ$C�¥ªÉ
È {H{�zLtj��lL�ui�miwsn���l=qHm�ws°µ��r����A��lUqsmiw�oxm�wHm�l[��m2ÇK�µ� mª��¬ � I ÇX+�;lY\[2�sÉ!upwsm?n�wHqsrLn#��n#l[up�;�¶u|¯ªmoxn�wst�{Êoxn#w��U�·¾�m�wsmil=qY�É�¬=qsr�m�lOqHrL��{���l=qHm���w�up�E�[my�n�tjmy{

Ê I�T q - ÄlÅQ Å � I�T q À � Ç V ;»Î£[ � É À x Æ V - � I�T q ÇKÐ$C·Õ#É
{���l[��m � Ç,+�É	��{2u zLlL��q2m�lLm�wH�����LzL��{7mª¬[upl~���2r�m�wsm � I�T q ��{�qHrLm�ÎOqHr±{��LwHmyu��=��lL����nªm�w�����m�l=q	oxn#w2z[{�m�wuk~� �n�l~{�myÄªzLm�lUqs���ª¬-oxn#w2qsrLm.��u#{�m nyo�{7�=l~��rLwHn�lLn#z[{��}³ª°� �� ¿0È ¬L��m�r[u�¯ªm

K O - GHI:J�K S OUT I L I§ÏMI 5ÌP O ÇKÐ$C�ÉªÉ
�2rLm�wHm ÏMI ��{�qsr�m}¯ªm|��qsn#w�npo�{��LwHmyu��=��lL����nªm�w�����m�l=q�{�u#{s{�����lLm|�$qsn�z[{7m�wuk[��Ën�{��[my����ox�$qHrLm wHmy��m���¯ªmy�j{Huptj�L��my{�oxn�w(u�{��Ul[��rLwsn#lLn�z~{u�}³ª°� �� ¿0È ¬[qsrLm´�=m���u|�±u#{s{�nU���upqHmy�O�2��qHr
z[{7m�wukj��{�m�²L��wsmy{H{�my�ju#{ ^ I -¸Ç`Ð I 5 E�I É4[R� ÇKÐ$C£ÎªÉ
�2rLm�wHm¢Ð I ��{�uplg��lUqsm��#m�wY�[m�q7�&m�m�l0Öuyl[�Z� ; Ñ#¬;upl[� E�I -|^ I Ã�[2�E;ºÐ I ����my{2��l0qHrLmA��lUqsmiws¯#up�¶Í Ö%9�ÑpÉ����rLmÅ�=m���u|�ÇÐ I {��[my��·�[my{jqHrLm0l=z�t��[m�w�npo´�2rLn���m,��rL���~{��=� �2r�����r z[{�m�w�k���{j{7rL�·oxqHmy� wsm���upqs��¯ªmOqHnz[{7m�w�Ñ#¬Lupl~� E�I wsm��LwHmy{�mil=q�{]qsrLm(u��L�=��qs��n�l[uy�E�[uywsqs��up����rL�����=m���u|� ��Ç7ºKl�© Ïª¤�¥L§K«	Ô���© Ï������R�p =«��}³ °t �� ¿0È ¬E�I -¸ÖU¬ªup��qsrLn#zL��rBÐ I �-¸Ö���l.��m�lLmiw�up�µ�·É(��rLm��n�tj�Lz�q�upqH��n#l npo Ê(I�T q,oxn�wÃu�{��Ul[��rLwsn#lLn�z~{@�}³ª°� �� ¿0È ��{������z[{7qsw�upqsm|� ��l¦ó]���#zLwsm?ÐL��Ñ��Eó]��w�{�q�lLn#qsm?qsr[uyq�z[{7m�w�kAqsw�upl[{7tj��q�{�¢Uº���{��Ut��[n#��{�¬%S OUQ K:T I uyl[� S OUT I ¬=�2��qHrL��lqsr�mYqH��tjm&�2��l[�=ny�¸Ç�Y2;gÑpÉ4[ qHn Yt[ u�{s{7nU����uyqsmy���2��qsroS OUT K �!��rL��{���tj�L����my{EqHr[upq&z[{�miwàk´��n#l=qHws����zLqsmy{2¢Uº��¯ªmy��qHn�w�{ qHn$qHrLm�{�z�t ÇKÐ��£ÓªÉ�¬;u#{s{�nU���upqHmy���2��qsr0qsr�m ��moxq�upl[�OwH���#r=q��~upwsq�{�npo Ã I ÇX+E; Yt[¿;]^ I É?�2��qHrL��lÇ�Y�;�ÑpÉ�[¸qsnpY\[}��z�m�qHrLm�wsmoxn�wsm�wHm��2ws��qsm ÇµÐL��ÉªÉ2u#{

K O -0S OvT K L K�ÊëK 5 GHI:J x L I Ç�S OUQ%K�T IËÊ QI 5?S OUT IËÊ rI É65ÌP O ÇKÐ$C�ÑiÖ=É
�2rLm�wHm Ê QI upl[� Ê rI upwHm�qsr�m�{suytj�L��m|��n#zLqs�Lz�q�{�npo�qHrLm�tuyq���rLmy�}�[��qsm�w¶�=zLwH��lL�´{��Ut��[n���Y���l�wHmy{��[n#l[{�mqsn Ã I Í +�5�Ç4[Ò;_^ I ÉKÔÊupl[� Ã I ÇX+.;_^ I É�¬Lwsmy{7�[my��qs��¯ªm���� �ÃÇ¼��rL��{2u#{s{7zLtjmy{�qHr[upq?��lUqsm�w�{��Ut��[n#�L��lUqsm�w7oxm�wsmil[��m��{�l�m������������L��m �·É���r�m0Î 1nm ��n�t���n#lLm�lUq�{�nyo Ê rI uyl[� Ê QI upwsm�qHrLm�lÊ rI�T q - Ä ÅQ Å Ã I Ç
ÑEÉ � V ÍÒÑ¼;�ÇFÎ£[R��;ÓÐ I É65 E�I [R�KÔvÆ�Ñ

- ÔÕÖ Õ×
� I�T q Q�ØnÙ	Q%K �2xë5 � I�T q Q�ØnÙ � K oxn�w�Î¶¼£Ð I� I�T � � K oxn�w�Î -%Ð IÖ oxn�w�Î±>£Ð I ÇKÐL��Ñ�Ñiu-É

Ñ�Ð



Ê QI�T q - Ä ÅQ Å Ã I ÇdÑEÉ � V ÍªÑp;�ÇhÎ 5]�ü;7Ð I É�[2�65 E�I [R�sÉµÔUÆ�Ñ
- ÔÕÖ Õ×

� I�T qsr � Q�Ø Ù � K 5 � I�T qsr � Q�Ø Ù Q%K � x oxn�w�Î >£Ð I� I�T � Q%K �2x oxn�w�Î -%Ð IÖ oxn�w�ÎÙ¼£Ð I ÇKÐ���Ñ�Ñ�EÉ

�2rLm�wHm � K - Ä ÅQ Å � Ç V É � V Ç V 5 E�I [R�sÉ4Æ V 9 �2x@- Ä ÅQ Å � Ç V É � V Í V ;�Ç�Ñ�; E�I É�[2�KÔUÆ V ÇKÐ$C�ÑiÒ=É
upl~�O�2rLm�wsm.��m´upwsm´u����n�zLlUqs��lL�jn�l����joxn�w�qHrLmA�n�lUqsws���LzLqH��n�l±npo�qHrLmAq7��n���r����[{�oxwsn#t Ã I Ç,+�;Ò^ I É�ÇKn#wÃ I Í +65�Ç4[Ò;_^ I ÉKÔxÉ&��m�lUqsm�wHmy�AlLm�²�q2qsn�qsrLm�Î±qsr±��rL���jnyo Ã K ÇX+�É��

-- --

bi−2,k bi−1,k bi,k

bi−1,1 bi,1 bi+1,1

Ú
k

one symbol interval (T )

-- --

ó]����zLwHm2ÐL��Ñ�)	ºK����z[{�qHw�uyqs��n#lAnpoÊ��lUqsm�w7oxm�wsm�l~��m�oxwHn�t u#{��Ul[��rLwsn#lLn�z[{�z[{�miwàk~�	��rLm��Lu�{7rLmy�A����lLmy{	�=m|{����#l[upqHm
qsr�m}qH��tjm?�2��l~�=ny� {��[uylLlLmy��=��qsr�m �Um�qsmy�qsn�w�ÛL�
È {upl¸m�²~uptj�L��mª¬2{7zL�L�[nª{7m,qsr[uyq � Ç,+�Éd- Ñ�Ã Ü[ � oxn#wOÖs> +]> [ � ¬�upl~� ��{³iim�wsn,mi��{�mi�2rLm�wsm

ÇKwHmy��q�uplL�#zL��uyw?��rL���[{�É�����rLm�l��m�r[u�¯ªm�qsr~upq

Ê rI�T q - ÔÕÖ Õ×
� I�T q Q�ØnÙ�Q%K�E�I 5 � I�T q Q�ØnÙ Ç�Ñ�; E�I ÉÆoxn�w,ÎÝ¼ºÐ I� I�T � Ç�Ñ ; E�I É oxn�w,Î -£Ð IÖ oxn�w,Î >ºÐ I ÇKÐ�C�Ñ��#u=É

upl~�

Ê rI�T q - ÔÕÖ Õ×
� I�T � QÞxßØ Ù Q qsr K y E�I 5 � I�T � QÞxàØ Ù Q q2yKÇ�Ñ�; E�I ÉÀoxn�w�Î±>£Ð I� I�T � Q%K`E�I oxn�w�Î -%Ð IÖ oxn�w�Î¶¼£Ð I ÇKÐ$C�Ñ��y�;É

�Yn#qsm�qsr[uyqYm²[��mi�Lq�oxn#w,Î±-£Ð I ¬L�·o Ê rI�T q �-¸Ö qHrLm�l Ê QI�T q - ÖU¬Euyl[�j¯=����m�¯ªm�w�{su=�z�m.qsrLmiwsm�oxn#wsmA�n�l[����z[�=m.qsr[uyqYoxn�w��[n#qsrg{��Ul[��rLwsn#lLn�z~{}uyl[�0u�{7�=l~��rLwHn�lLn#z[{u�}³ °t �� ¿0È ¬EqsrLm.wsm�°
��m���¯ªmy�,¯ªmy��qHn�wjnyo���rL����tupq���rLm|�=°þ�~��qsmiwAn�zLqH�LzLq�{�=z�ws��l�� qH��tjm�Y���uyl �[m0�2wH��qsqHm�l¸u�{OÇµÐL�£ÓªÉ���óLn#w
{��Ul[��rLwsn#lLn�z~{l�}³ °t �� ¿0È ¬,�ü- F,¬2upl~� qsr�m$¯ªm|��qsn#w�{ ��l�qHrLm0{7zLt ÇKÐ��£ÓªÉAuywsmOqHrLm±{��LwHmyu��U��lL�Å{�m�°
ÄªzLm�l[��m|{Yu#{s{�����lLm|�OqsnjqHrLmAz[{�miw�{���óLn#w�u�{7�=l[��rLwHn�lLn#z[{u�}³ª°� �� ¿0È ¬��Af ÒaF ;¸Ñ�¬;uyl[�Oqsr�mA¯ªmy��qsn#w�{
��lqHrLm.{�zLt*ÇµÐL�çÓ-É¶upwsm��#��¯ªm�lj�U� Ê rI uyl[� Ê QI �

Ñ�Ó



Å���� áÌ��'°����	"*+	��d�±�â�,ãÍ� � - 4 áÌ��)<äâ=s��)���	"³
È {	lLn#qsmy����l$³ my��qs��n�l¦�=¬UqsrLm�n#�Lqs��tup�~�=��{H��wsm�qHm�°xqs��t�mÃ�~��qsmiwÃoxn#w ¿0¿ ³%²Å�=m�qsm|��qs��n�l���{	lLn�q&lLmy��m|{s{suyws�����
upl¦ó	º�ì �[��qsm�wi�]��rUz[{¬=��lAn#w��=miw�qHn�����t���q;qsr�m���n#tj�L��m�²L��q7��npoÊqsrLm ¿0¿ ³%²g�=m�qsm|��qsn#w	��l�qsrL��{�{�m�qHqs��l��L¬���q
��{2�Umy{���w�up����m�qsnAqHwszLl[�iupqsm�qHrLm lUzLt���miw�nyo�q�uy�[{2��lqsrLm.���uê	�[�;n���n�l[{7���=miw2qsrL��{ ��{s{�z�mª¬=��m�q2z[{2�=m��~lLm
upl?ásm�²�qsmil[�=my��â wHmy��m���¯ªmy�A¯ªmy��qsn#wåK O È - Í K§ÈOUQ�æ 9 K§ÈOUQ�æ r K 9WC�C�C�9 K§ÈO 9�C�CWC�9 K§ÈO r æ Ô ÇKÐ$C�ÑÐLÉ
�2rLm�wHm�Ò ? 5¸ÑA��{?qsrLmA�2���=qsr0nyo2qsr�mAqswsz�l[��upqHmy�O�LwHnU��my{s{7��lL��2��l[�=ny� qsn�[m���n�l[{7���=miwsmy�E�.��r[uyq}��{�¬åK O ��n#l[{���{�q�{}npo�qsr�m�¯ªmy�qsn�w�{ K OUQ�æ 9WC�C�C�9 K O r æ {�q�u���½ªmy�0n�l,qHn���npo?myu#��rÅn�qsr�m�w�¬!upl[�,r[u#{A�=��tjmil[{���n�l��Ç¼Ò ? 5ÅÑpÉ��@êEmiqsqs��lL�eÛA�Um�lLn�qHm�qsr�m�¯ªmy��qHn�w�npo!���uêg��nªm�w�����m�l=q�{�¬ªqsr�m�n�zLqH�LzLq&npo!qsrLm�����ê�uyq�qs��tjmY\[¸��upl±�2ws��qsqsmilu�{ Æ O -ÇÛ�ç åK O ÇKÐ$C�ÑiÓ=É
�2rLm�wHmZáQèWâO�=m�l�n�qsm|{ ��n#tj�L��m²0�n�l�v7zL� upqHmjqsw�upl[{7��n {�mª����rLmjmy{7qs��t�upqsmAnyo?qsrLm�qsw�upl[{7tj��qHqsmy�0{7�=t��[n��S OUT K �iupl�qsrLmil �[m±n��Lq�up��l�my�,�=��Äªz[uyl=qH�ji���lL�0qsrL��{ n�zLqH�LzLqi��ºKl�qsrLm±��u#{�m±npo��L��l[uyws�,qHw�uyl[{�tj��{s{7��n�l~{Ç�S OUT I �Zb�é´Ñ c É�¬=qsr�m �Um�qsmy�qsmy�OÇKz�l[��nU�=my�[É&{��Ut��[n�����{ ÍS OUT K -¸{��#l;Ç�Æ O É��óLn�w?qsrLm ¿0¿ ³%²��=m�qHmy��qHn�w�¬LqHrLm.���uê,��nªm�w����m�lUq�¯ªmy��qHn�w&��{2{�mi��my��qHmy��qHnAtj��lL��tj�ni�m

¿ ³%²]-ÇS¼b À Û ç åK O ;�S OUT KaÀ x c - Ñ@5ÌÛ ç I¢Û�;,Ò�ì mab�Û ç åÊ�K�c ÇKÐ$C�ÑW¥=É
�2rLm�wHm åÊ È K - Í Ö�y�y�y�Ö Ê È K Öoy�y�y�ÖpÔ ÇKÐ$C�ÑyÕªÉ
�2��qHrqsrLm�lUzLt��[m�w&npo�i�m�wHnª{�qsr~upq?�Lwsmy�my�=m�®|{�z[���m�my� Ê È K m|Ä-z[uy�;qsn¹�B?5¬Iü-ÇS¼b åK O åK çO c 9 ÇKÐ$C�ÑWÉ=É
qsr�m�lLn#��{7mj{Huptj�L��my{�uyq qsr�m�n#zLqs�Lz�q npo¶qsrLm���rL���gtupq���r�my���[��qsm�w.uywsm��2rL��qHm��2��qsrg¯�uyws��upl[��m¦· xX ¬Ë�&mlLn#wstuy���jiim�Spb À S OUT K À x c - Ñ�¬�upl[�jqsr�m}qHw�uyl[{�tj��qsqHmy�j{��Ut���n#��{&upwsm´u�{H{�zLtjm|��qsn��[m}z�l[��n�wHwsm���upqHmy�E�³ªm���my��qs��lL�eÛAqsn�tj��lL��t��ji�m2qHrLm ¿ ³%² �#��¯ªmy{Ûêq<qsëíì�-ÇI Q%K åÊëK ÇKÐ$C�ÑiÎ=É
upl~�

¿0¿ ³%²]- Ñ�;ÌÛ çq<qsë�ì åÊ�K - Ñ�; åÊ çK I Q%K åÊ�K ÇKÐ$C£Ò#Ö=ÉóLn�w?{7�=l[��rLwHn�lLn#z[{��}³ª°� �� ¿0È ¬L�&m�lLn�qHm�qsr[uyq�I ��{2u �L��nU��½U°K�=��up�#n�l[uy�;tupqHws�·²Ê¬ª�2rLm�wHm�myu���r�� q��
�=��up��n#l[up���L��nU��½j��{�����¯ªm�lj�U� I � - GHI:J�K L xI Ê6IlÊ çI 5]· xX a ÇKÐ$C£ÒUÑ�É
 �n�l~{�myÄªzLm�lUqs���ª¬=qHrLm ¿0¿ ³%²����uêÅ��nªm�w�����m�lUq�¯ªm|��qsn#w�¬L{7�[my���·�~my���U�OÇKÐ���Ñ�ÎªÉ�¬Lr[u#{ qHrLm�oxn�wHtÛ q<qsëíì - ÍÏÖ�y�y�y�Ö uÛ È Öoy�y�y�ÖpÔ ÇKÐ$C£Ò#Ò=É
�2rLm�wHm��J? i�miwsnª{���wsmy��m|�=m�®y{7z[����mimy��qHrLm��°Ì¯ªmy�qsn�w uÛ È -ÇI Q%K� Ê�K �.zgm�qsrLmiwsm�oxn#wsm���n#l[����z[�=m�qHr[upq�oxn#w{��Ul[��rLwsn#lLn�z~{ �}³ °t �� ¿0È ¬=qsr�m ¿0¿ ³ ²��=m�qHmy��qHn�w2�n�l[{7��{�q�{�npoÃu���rL���L°Ìt�upq���rLmy�}�~��qsmiw�oxn�����ny��m|���=��uî.�L¤x¢7¦s§7¡�¦��%��¢�Ï����uê�qHr[upq�{��[uyl[{2n�lL���jn�lLm.{7�=t��[n��]Çµ�K�Ïmª��¬ª��m.��uyl0{7m�q�? - Ö���lOÇKÐ���Ñ�ÐUÉsÉ��
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D#EGFIHKJML� ONQPKR ö J�LSJUTVFIL 6�_ b ¯�%ÀJ=
WN�XYEB:ZL\[^]_J>X�,KL�]IJMX�,K]_FI] 1 T <;<B? I`T 1ba ,K]_JYL 6 S�H < E 1�6 V FÃ_ T 1�6)c XY] a ,dT c XYE aFIJUT 6 EGL 1 X�T < F_]IJMEeX�,=: c	2 EeX),(T0:ZE c :CTVX a ,KL 6 T 1da ,K]IJfN*+	,KLH < E 1�6�FÃ_ T 1W6�c XM] a ,bT c XME a FIJ-T 6 EeL 1 X�T < FI]eIJYEGX�,R: cgc 2 EeX a ,(XY] 6 L a E c Ee] 1 I 6 EGJYL a XYL 6 :Z] 6 LhT�X@XYE;:)L c U �-� T 1W6 X �5� m�JYL c�i L a XYEBJ�L <;? N öo<jc ] c ,K] 2*1 E c_ b ¯�%"J c NKXYEB:ZLk[^]_JgX),KL 6 L a E c EG] 1 I 6 EeJML a XML 6 % FÃ_ T < F_]IJYEGX�,R:lN
XYJUT 1dc EeL 1 X 2 EeX),K]IHmX�T 6R6 EGXYEG] 1 T < ]�J�LSJ),KL�T 6 ND#E 1 T <;<B? mKD�EeFIHmJYL0 ONYÊ c ,K] 2�c T a ]-: i TVJME c ] 1 ]V[nX�,mL c HRH c�i T a L!XMJ-T a�� E 1 FhT < F_]IJYEGX�,R:o]�[G¤zUfp5Í5ª 2 EeX),% FÃ_ N�+	,KE c T < F_]IJYEGX�,R: c :CT � L c H c Lh]V[nX�,mL
$qJM] · L a XMEe] 1�ögiKi JM]tfmE;:rTVXYEG] 1Ú_ HRH c�i T a L4+sJ-T a�� E 1 F�I 6 EwI
< T�XYEG] 1 S6$ ö{_ + 6 V@]V[@¤zUQXVPjª`N{¯g]IXMLZX�,bTVXtX),KE c<c EB:�H < TVXMEe] 1 E <B< H c XYJUTVXYL c X),KL i ]IXML 1 XYEuT < FvTVE 1 E 1ý_ b ¯�%X�,bTVX a T 1 HdL�]5HKXUTVE 1 L 6 H ? JYL 6 H a E 1 F@X),KL 1 HR:IHdLSJw]V[ 6 E;:ZL 1bc Ee] 1dc XY].H8L+T 6 T i XML 6 [^JY]5:yxoXY] �\P SDb 1X�,mE c LUfdT�: iR< L÷m 2 L�,bT�J�L+E 1da JML�T c L 6 X),KL 6 EB:ZL 1dc Ee] 1 ]�[�X),KLzJML a LSEBJ�L 6!c EGF 1 T < XY]hx � X�U O 2 ,KE < L � LfL i IE 1 F�X),KL 1 HR:4H8LfJ{]V[>H c LSJ c+c :CT <;< XM]ZE <B< H c XYJUTVXYL@X),KL 6 EB:ZL 1dc Ee] 1 I|JML 6 H a XYEe] 1 T 6 JIT 1 XUTVF_L c ]V[ c HRH c"i T a L
:ZLSX),K] 6Kc NzVN
} ~���âWÙ·ä×Þ�â��iæ·æ>�×Þ æ Ö��`Ô � Þz���×Þ å Þ�� Ùkæ
b 1 X�,KL i JYL a L 6 E 1 F{X),KJYLfL c L a XYEe] 1dc m 2 LK,dTEJ�L a ] 1bc E 6 LSJYL 6 HdT c E a L < LQ:ZL 1 X c ]V[bT 6 T i XYEBJ�L < E 1 L�T�J�:�H < XYEGH c LSJ
6 LSXML a XMEe] 1 N�+	,KLCT a XYHdT < T imiR< E a TVXMEe] 1 ]V[�X),KL c Ly:ZLSX),K] 6Kc JYL�ð�HKEGJYL c@a ] 1dc E 6 LSJ-T�XYEG] 1 ]V[�T 1 HR:IHdLSJ+]V[[^HKJMX�,KLSJhE cMc HKL c m�] 1"2 ,KE a , 2 L�XM]IH a ,/E 1 X),KE chc L a XYEe] 1 N b 1/i T�JYXYE a H < TVJEm 2 L 6 E cMa H cMc HKJYEGL,� ?�c ]5:ZLc T < EGL 1 X![^L�T�XYHKJML c ]V[<X),KL{:Z]5HmE < L 2 EeJYL < L cMcZa ]5:�:�H 1 E a TVXYEG] 1dc L 1 J�EGJY] 1 :ZL 1 XhT 1�6�c ]5:ZLlT 6R6 EGXYEG] 1 T <E cMc HKL c T�JYE c E 1 F 2 EeX),ZT 6 T i XYE;J�L�E 1 XYLfJ"[^LSJML 1da L c H iKi JYL cMc Ee] 1 T 1W6 :�H < XYEGH c LfJ 6 LfXYL a XMEe] 1 E 1 X�,KE c\a ] 1 XYL,fmXSN�(T 1�? ]�[<X�,KL c L(E cMc HKL c T iKiR<B? XM]À:hH < XYEeH c LSJ 6 LfXYL a XMEe] 1 E 1 F_L 1 LSJUT < mgT < X),K]IHKF-,�X),KL�[^] a H c ]�[!]IHmJ
6 E cYa H cMc EG] 1 E c ] 1 T 6 T i XME;J�L < E 1 L�TVJ{E 1 XMLSJ"[^LfJYL 1da L c H iKi JYL cMc Ee] 1 N
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D#EGFIHKJMLy ONY �R ö J�LfJ-TVF_L 6m_ b ¯�%ëJ c NsXYE;:)Lt[^]IJtX),KL % FÃ_ T < F_]IJYEGX�,R:lN öÆ1 L 2 H c LSJ�T iKi L�T�J c T�XtXYEB:ZLp �-� N4+	,KL a HmJ�J�L9:rTVJ � L 6 ñYJUTC: i ò a ]IJMJYL c�i ] 1�6Kc XM]�X),KL c EGXYHdT�XYEG] 1�2 ,KLSJYL!X),KL 1 L 2 H c LSJzE 1da JYL�T c L cX�,mL�XMJ-T 1dc :ZEGXYXML 6�i ] 2 LSJ{E 1 L�ð�HdT < E 1da JYLE:ZL 1 X c S�E 1\6 �oV�[^]IJ�T i LfJYEe] 6 ]V[º  � EeXMLSJ-T�XYEe] 1dc N
 ��Jè d ÿ+� � �n���LãM�2� �M�d�ÏãM��üRüý�(�����M�d�k�@���\�n�b 1 X�,KL i JML a L 6 E 1 F c L a XYEG] 1dc m 2 LÏ,bT�J�LwXYJYL�TVXYL 6 X),KLnT 6 T i XYEBJ�LK:�H < XYEGH c LSJ 6 LfXYL a XMEe] 1�i JY]5H < LE: i JYE;:rTVJYE <;?[^]IJhX�,mL c EeXMHdTVXMEe] 1 E 1«2 ,KE a ,�X),KL i TVJ-T�:ZLSXMLSJ c ]V[@X),KLCL 1 JOEeJM] 1 :)L 1 X�TVJYL�L cYc L 1 XYEuT <;<B?�c X-TCH < L�N S öo1L,f a L i XMEe] 1 E c X�,KL 6 E cMa H cYc Ee] 1Za ] 1da LSJ 1 E 1 FtD�EeFIHmJYLG �NY �m�E 1I2 ,KE a ,hX�,mLgH c LSJ i ] i H < TVXMEe] 1�a ,dT 1 FIL c�2 EeX),XYEB:ZL�NËV�� 1 L!]�[nX�,KL i JME;:CT�J ?Ca ,dT <;< L 1 FIL c XY]�:hH < XMEeH c LSJ 6 LSXYL a XYEe] 1 ]8z�LfJYL 6 H ? X),KL0:Z]5HmE < L 2 EGJYL < L cYcL 1 J�EGJY] 1 :ZL 1 XdE c X�,bTVX�L cYc L 1 XMEuT <;<;? T <B< H c LfJ i T�J-T�:ZLSXYLfJ c m c H a ,tT c JML a LSEBJ�L 6gi H <uc L c ,dT i L c m�TC: i=< EeXMH 6 L c mJYL < TVXME;J�L a TVJYJMEeLSJ i ,dT c LjmIXYEB:ZE 1 FRmST 1�692 ,KLSX),KLSJs]_J 1 ]IXwT i TVJMXYE a H < T�J#H c LSJ�E c T a XYE;J�L÷m�TVJYLnXYEB:ZL�IÛJIT�J ? E 1 FmN
õ ] 1bc L�ð�HKL 1 X <B? m�X�,mL c L i TVJUTC:ZLSXMLSJ c :hH c X0H8L(L c XYEB:CTVXML 6 m�LSEGX�,KLfJ 6 EGJYL a X <;? ]IJ)E 1�6 EGJYL a X <;? m>T 1�6 X),KL
6 LSXML a XM]IJ:�H c XtH8L)JY]5HmH c X 2 EeX�,%JYL c"i L a X@XY]CE 1 T aSa HKJ-T�XYLhL c XME;:CT�XYL c N öo<uc ]RmsX�,mL�E 6 L�T < :Z] 6 L < SLU_N;U�VI�SLU_N�pjVg]�[�Ty:hH < XME iR< L�I�T aSa L cMc*6 TVXUT c EeF 1 T < ]5H c LSJ�J�L 6 E 1{2 ,KEGXYL�µzT�H cYc EuT 131 ]IE c L!E c81 ]IX 1 L a L cYc T�JYE <;?T afa HKJ-T�XYL�[^]_J�:CT 1�?<c EGXYHdT�XYEe] 1dc N×+	,�H c mI[^]IJ�X),KL i JUT a XME a T < H c L{]�[�T 6 T i XYEBJ�L{E 1 XYLSJ�[^LSJYL 1ba L c H iKi JYL cYc EG] 1
:ZLSX),K] 6Kc m5:CT 1�? T c�i L a X c ]V[ a ,bT 1R1 L < HdLE,dTEJOEe]_J�HdL ? ] 1�6 X�,m] c L 6 L cMa JYEBHdL 6 E 1 X�,KL i JYL a L 6 E 1 F c L a XMEe] 1bc
:hH c XtHdL a ] 1dc E 6 LSJML 6 N
b 1 X�,KE c�c L a XMEe] 1{2 LIHmJYEeLU� ?{6 L cYa JME;HdL c ]-:ZL!]V[�X�,KL c L!E;: i TVEeJ):ZL 1 X c�i JML c L 1 XE 1 :Z]5HmE < L 2 EeJYL < L cMc{a ,dT 1R1 L <jc Nt+	,KL i HKJ i ] c L!]V[nX),KE ct6 E cMa H cMc Ee] 1 E cº· H c XgXM] i JML c L 1 X�X�,KL.:Z] 6 L <jc ]V[a ,dT 1R1 L < EB: i TVEGJ�:hL 1 X c X�,dT�X�TVJYL a ]-:y:Z] 1R<;? H c L 6 E 1 X),KL < EGXYLSJUTVXMHKJYL�Nw��]IJML 6 LSXUTVE < L 6 XYJYL�TVX�:)L 1 X c ]V[i JM] i T�F�TVXMEe] 1 T < ] 1 F 2 EeX), · H c XYEË� a TVXMEe] 1 [^]IJ@X�,mL a ,bT 1R1 L < :Z] 6 L <jc@a T 1 HdL![^]IH 1W6 m#[^]IJ<L,fdT�: iR< Ljm8E 1
¤ P � ªs]_J0¤ ÍVP5ª`N
¡s¢|£d¢^£ ¤r¥^¦¨§�© � ¸�ª�« Ø ª�¬ ©O§ ª� ¡ §f§ ª �:® ©O§S¥^¯ � © � ón�° ©  ¯ � ¥ � �DK]IJ�XYLSJMJYL c XYJMEuT <N2 EeJML < L cYc{a ]-:y:�H 1 E a T�XYEG] 1dc m�X),KL!JYL a LSE;J�L 6Zc EGF 1 T <�c XYJYL 1 FIX),%T cYc ] a EuT�XYL 6\2 EGX�,%T i TVJJIXYE a H < TVJ�H c LSJ�E 1 FIL 1 LSJ-T <K6 L i L 1�6mc ] 1 S]UCVnX�,KL!XMJ-T 1bc :ZEGXYXYL 6ri ] 2 LfJEm�S�p�V�X�,KL 6 E c X-T 1ba L0HdLSX 2 LSL 1 X),KLXYJUT 1dc :ZEeXMXYLSJhT 1�6 JYL a LSE;J�LfJEm*S X�V�X�,KL i JYL c L 1da L�]V[ < T�JYF_L�]5H · L a X c m c H a ,�T c HKHmE <>6 E 1 F c m\[^] < EuT�FILjm{]_J
J�LE,KE al< L c mIX),dTVX < EeLtH8LfX 2 LSL 1 X),KLzXMJ-T 1bc :ZEGXYXYLfJ�T 1�6 JML a LSEBJ�LSJ < E 1 L�I^]V[¥I c EGF5,OXEmmT 1�6 S�P�V>X�,KL+JYL < TVXYEBJ�LzT�:�I

X5Ê



0 100 200 300 400 500 600 700 800 900 1000
1

10

20

Subspace-based blind adaptive multiuser detector

RLS minimum-output-energy blind adaptive multiuser detector

Number of Iterations

Ti
m

e 
Av

er
ag

ed
 S

IR
 (d

B)

D#EGFIHKJML\ ONYÊOR õ ]I± i TVJYE c ]_²³]�[ _ b ¯�%µ´ c N�XMEe±ZLh[^]IJhXY¶KL c Hm· c"i T a L�I^XYJUT aL� EG²KF�T�²d¸o%�¹ _ TVºGFI]_JYEeXM¶K± c» x �y¼O½ T�²d¸ � � Ê�¾-N �gLSJML!XY¶KLSJMLZT�JYL![^]IHKJ�� ö b�� ct½Q� ¸R�¿TV·d]�´�L�XM¶KLhEe²OXYLS²d¸OL�¸ÀH c LSJfÁ#T�²d¸�]_²KL� ö bsp � ¸R��TV·d]�´�L{XY¶mL{Ee²OXYLS²d¸OL�¸�H c LSJSNwÂ�¶KL i ] c XJI�¸�L c"i JML�TI¸�EG²KF _ ¯�%�]V[:XY¶KL{EG²�XMLS²d¸�L�¸�H c LSJ�E c p � ¸=�zN
i ºGEeXYHb¸�L c TV²b¸ i ¶dT c L c ]�[�JML a LSEG´�L�¸ i T�XY¶ c T cYc ] a EuT�XYL�¸�Ã{EGXY¶ cYa T�XYXYLfJYEe²mF�]8z�]�[ c HKJYJM]IHK²b¸�Ee²KF)]I· · L a X c NÂ�¶KLC¸OÄ�²dT�±ZE a ´_TVJYEjTVXMEe]I²�Ee² c EeF_²dTVº c XMJYLS²KF_XY¶�¸OHKL�XM]�XM¶KL�±)]IXYEG]I²%]V[�XM¶KL�XMJ-T�² c ±ZEGXYXMLSJzJYLfºuTVXMEe´�L!XM]XY¶mLZJYL a LSEe´�LSJ » ]_J!´�E a Lh´�LSJ c T�¾�E c<a TVºGºeL�¸ZÅfÆBÍVÇuÈOÉIN(Â�¶mLr[`T_¸�L�Ê	ÆIË"Ì�E c XY¶KLZJUTVXMLCTVX!Ã{¶KE a ¶%XY¶mL c EGFI²dT�ºL,f i LSJYEGLS² a L c [`TI¸�L c ÁdTV²b¸�¸�L i LS²b¸ c ]I²�XY¶KL c"i LSL�¸r]�[>XY¶mL�±)]I·KEGºeL�NÂ�¶KL c L a ]_²d¸�T�²d¸�XY¶KEGJ-¸CEeXYLf± c ºGE c XML�¸CTV·d]�´�L!T�JYL a ]I² c Eu¸�LSJML�¸(ÍÎÆVÊ�ÉOÌ�Ò�ÏfÐ-ÆIÍeÌ{L,z:L a X c ÁdÃ{¶KLSJML�T c EeXMLS±» PO¾dE c TzÏ�L)ÆIÍeÍ¦Ò`ÏfÐ-ÆIÍeÌsL,z:L a X%¤ ÍVP5ª`N�¹sTVJYF_L�I cYa T�ºeL�LUz�L a X c ¸�LfXYLSJM±ZEe²KL�XY¶mL�±ZL�T�² c EGFI²dT�º c XYJYLf²KFIXM¶tTS´�LSJUTVF_L�¸]�´�LSJhT�JMLSFIEG]I² c�i TV²m²KEe²KFÑTÀ[^LSÃÒÃ�T�´�LfºeLS²KF_XY¶ c EG²/L�T a ¶3¸�EGJYL a XYEe]_²sN�Â�¶KL c L a TVH c L�JYLfºuTVXMEe´�LSºGÄ c ºe]�Ã´_TVJMEuTVXMEe]_² c EG²�XM¶KL » ±ZL�T�²�¾ c EGFI²dT�º c XYJYLf²KFIXM¶ÓT c TÑ±)]I·KEGºeL(±Z]�´�L c XY¶KJM]IHKF_¶ c"i T a L�N _ ±CTVºGºwI cYa T�ºeLL,z:L a X cta T�H c LCºjTVJYF_L c Ã{Ee²mF c Ee² c EeF_²dTVº c XYJMLS²KFIXM¶�]V´�LfJ · H c X!T�[^J-T a XYEG]I²�]V[�T�Ã{TS´�LSºGLS²KF_XY¶sÁwTV²d¸�TVJMLc H i LfJYEe± i ] c L�¸z]_²tXY] i ]�[dXY¶KL>ºjTVJYF_L�I cYa T�ºeL�LUz�L a X c N ö+c TkXMJ-TV² c ±ZEGXYXYLfJ�±Z]�´�L c JYLSºjTVXYEG´�L�XY]�XY¶mL\JML a LSEG´�LSJSÁXY¶mL~LCÌMÆVÈ�JYL a LSEe´�L�¸ c EeF_²dTVº c XMJYLS²mFIXY¶3XY¶KLfJYLW[^]_JYLC´_TVJYEGL c JYLfºuTVXMEe´�LSºGÄ c ºe]�Ã{ºeÄvÁ\·KHmX�XM¶KL�T a XMHdTVº c EGFI²dT�ºc XMJYLS²mFIXY¶�±CTSÄ!L,f i LfJYEeLf² a LzºjTVJYF_L@J-T i Eu¸Z´_TVJYEjTVXMEe]I² c » E�NQLvNeÁOp � XY]hP � ¸R�g¾nTVJM]IHK²b¸�XY¶mL�±)L�TV²sN

µ�Ee´�LS²3TV²�E c ]_ºuTVXML�¸³XMJ-T�² c ±ZEGXYXMLSJ!T�²d¸/JYL a LSEe´�LSJ@EG²³[^JYLfL c�i T a L c L i TVJUTVXYL�¸/·�Ä�¸OE c XUTV² a L � Á�XM¶KLJYL a LSEe´�L�¸ c EGFI²dT�º i ]�ÃnLSJ>E c Ee²O´�LSJ c LSºeÄ i JM] i ]IJMXYEG]I²dT�º�XY] ��Ô N ö ºeXM¶K]IHmFI¶hXY¶KL i JYL c LS² a L{]V[�·KHKEGºu¸�EG²KF c TV²d¸]IXM¶KLSJ@]I· · L a X c FIJML�TVXMºeÄ a ]I± i ºeE a TVXYL c XM¶KL�±)]O¸�L c ]�[{J-T_¸�Ee]�Ã{TS´�L i JM] i T�F�TVXMEe]_²sÁ#·d]IXM¶�TV²bTVºeÄ c E c TV²d¸±ZL�T c HKJMLS±ZLS²OX c EG²d¸�E a TVXML!XY¶dT�XtXY¶mL�ºG] cYc EG² c EeFI²bTVº c XMJYLS²KF_XY¶sÁ�]IJ<ÕKÆIË�Î(Í ÑVÏ-Ï¨Á#E czi JM] i ]IJMXYEG]I²dT�º�XY] � É ÁÃ{¶KLSJML � E c TV²CEe²OXYLfFILSJfN�Â�¶KL@´_TVºGHKLz]V[ � E c X�Ä i E a TVºGºeÄ a ¶K] c LS²)·8LfX"ÃnLSLS²Cp!T�²d¸� �Ád¸�L i Lf²d¸�Ee²mFt]I²CXM¶KLLS²O´�EGJY]_²K±ZLS²OX a ]I² c Eu¸�LSJML�¸�N=bÖ²)FILS²KLfJ-TVº`Á�XY¶KL+¸�LS² c LSJ�XM¶KL�HKJY·dT�²CLS²�´OEeJM]I²K±)LS²�XfÁVXM¶KL�FIJYL�TVXYLfJ�XY¶mL i T�XY¶ºe] cYc L,f i ]_²KLS²OXSN>Â�¶KL@´_TVºGHKL ��� P!E c X�Ä i E a T�ºeºGÄhT cYc HK±ZL�¸�[^]_Jg±Z]O¸OLSºeEG²KFtHKJM·dTV² a LSºGºeHKºjTVJ c Ä c XMLS± c Nb�²�T_¸K¸�EGXYEe]_²CXY]hXY¶KL<¸�LSXMLSJY±)Ee²KE c XYE a�i TVXM¶Cºe] cMc ¸OHKL@XY])¸�E c X-TV² a L�Á�XM¶KLSJML�E c TtJ-T�²d¸�]I± a ]_± i ]I²KLf²�X¸�HKL+XY]tXM¶KLzºG] a TVXMEe]I²�I�¸�L i Lf²d¸�LS²OX c�i TVXMEuTVº�¸OE c XMJYEG·KHKXYEG]I²h]V[w]I· · L a X c JMLSºuT�XYEG´�L{XY]tXM¶KLz±Z]_·KEeºGL�N�Â�¶dTVX{E c ÁXY¶mL i TVXY¶CºG] cYc L,f i LSJYEGLS² a L�¸!·OÄ�XM¶KL@±Z]I·KEGºeL+¸�L i LS²d¸ c ]I²�·d]_XY¶�XM¶KL c L i TVJ-T�XYEG]I²Z[^JY]_±ÒXY¶KL@XMJ-TV² c ±ZEGX/IXYLfJtT�²d¸�]I²�XM¶KL i TVJMXYE a HKºuT�J i ºjT a LS±)LS²�X�]V[ c HKJYJM]IHK²b¸�Ee²KF(]_· · L a X c XM¶dTVX<±CTSÄ i JMLS´�LS²OXzºeEG²KL�I^]V[¥I c EGFI¶OXa ]_±Z±�Hm²KE a TVXMEe]I² c N�Â�¶mE c ºuTVXMXYLSJ{LUz�L a X{E c�a TVºGºeL�¸CÏ�ÎmÆBÍjÑH^�ÇuÈOÉIN{��L�T c HmJYLS±ZLf²�X c ¶dTS´�L c ¶K]�Ã{²�XY¶dT�XgXM¶KL
¼ ³



J-T�²d¸�]_±×´_TVJMEuT�XYEe]_² c Ee² i T�XY¶�ºG] cYc TVJM]IHK²d¸�XM¶KLC¸�E c X-T�² a L�I`¸�L i LS²b¸�LS²OX�±)L�TV² a T�²�·dLZ±Z]O¸�LfºeL�¸(T c Tºe]_FFI^²K]IJM±CTVºdJUTV²d¸�]_±µ´_T�JYEuT�·KºeLvN�Â�¶dT�X�E c Á�XY¶KL�JYL a LSEe´�L�¸ c XMJYLS²KF_XY¶sÁO±ZL�T c HKJML�¸tEe²)¸R�zÁ�¶dT c TAµ+TVH cYc EjTV²¸�E c XYJMEe·KHmXYEe]_²tÃ{EGXY¶@±ZL�T�² c�i L a EÙØbL�¸�·OÄzXY¶mL{¸�E c X-T�² a L�I`¸�L i LS²b¸�LS²OX i TVXM¶!ºe] cMc Á�T�²d¸ c X-T�²d¸KTVJU¸�¸OLS´�EjTVXMEe]I²
È TVº c ]�F_Ee´�LS²)Ee²�¸R�zN ö X�Ä i E a T�º�´_TVºGHKL@]V[ È [^]_JgHmJY·dT�² a LSºGºeHKºjTVJ>LS²O´�EGJY]_²K±ZLS²OX c E c èh¸R�zN
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¯g]�Ã a ]I² c Eu¸�LfJ#XM¶KL a T c L�Ã{¶KLfJYL{L�T a ¶<H c LSJwL,f i LSJMEeLS² a L c [^JYL�ð�HKLf² a Ä c LSºeL a XYEe´�L�[`T_¸�Ee²KFmNë%{L a T�ºeºOXY¶dT�XXY¶mL�JML a LSEG´�L�¸ c EeFI²bTVº>´�L a XM]IJ a ]I²OXYJMEe·KHmXYL�¸�·OÄ(H c LfJ�åÀT�[^XYLfJ a ¶KE i I|±rTVX a ¶KL�¸ZØdºeXMLSJYEG²KFCT�²d¸ c T�± i ºGEe²KFE c F_Ee´�LS²�·OÄ » PmNQP÷ �¾-Á�T�²d¸/¸�L i Lf²d¸ c ]I²/XM¶KL�XMEe±ZLÝI|´_TVJMÄ�EG²KF a ]I± i ºGL,f a ]�Ll² a EGLS²�X c T cYc ] a EuTVXML�¸/Ã{EeXM¶L�T a ¶ i T�XY¶sN�b|[�L�T a ¶ i T�XY¶�[`TI¸�L c EG²d¸�L i LS²d¸OLS²�XMºeÄ�Á�XY¶KLf²³XM¶KLCEe²OXYLSJ�[^LSJYLf² a L c"i T a LCE c ËuÇ�LCÌ�Ò!GVÆVÊ,K_ÇuÈOÉIÁc ]�XY¶dT�X�XM¶KL(T_¸KT i XMEe´�LlTVºeF_]IJMEeXY¶m± T�XYXMLS± i X c XY]%XYJ-T a�� XM¶KL�XMEe±ZL�I^´_TVJMÄ�EG²KF�±hHKºeXME i T�XY¶ a ]�Ll² a EeLS²OX cT cMc ] a EjTVXML�¸�Ã{EeXY¶ÿÆIÍeÍsH c LfJ c N b|[�XY¶KLh[`TI¸�LZJUTVXMLZE c@c H�² a EGLS²OXYºeÄC[`T c XSÁ�XY¶mLS²�XY¶mLCTI¸KT i XYEG´�LZT�ºeF_]IJYEGXY¶K±E c HK²bTV·KºGL!XY]CXYJUT aL� XY¶KL a ]_±�·mEe²KL�¸ c LSX@]�[ i T�XY¶ c [^]IJ@L�T a ¶%H c LSJSÁ�TV²b¸�T�XYXYLf± i X c XY] c H imi JYL cMc L�T a ¶i T�XY¶ Ee²d¸�EG´�Ej¸�HdT�ºeºeÄvN�Â�¶mE c Á{¶K]�ÃnLS´�LSJSÁ�¸�LSFIJUTI¸�L c XM¶KL i LSJ"[^]_JY±CT�² a L�]V[<XY¶KL%T_¸KT i XYEe´�LCØdºeXMLSJSÁ c Ee² a LEeXhL,z:L a XMEe´�LSºGÄ�XMJYL�T�X c L�T a ¶ i TVXY¶ T c T c L i TVJUTVXML(Ee²OXYLSJ�[^LSJYLSJfNob�²/XM¶KL�Ãn]IJ c X a T c L�Á{XY¶mL�±hHKºeXME i T�XY¶a ]_²�XMJYEe·mHKXYL�¸�·�ÄzXM¶KL>Ee²OXYLSJ�[^LSJYLfJ c L,f a LSL�¸ c XY¶KL>²OHK±h·8LfJ8]�[:TS´_TVEeºjTV·KºGL>¸�EG±ZLS² c Ee]I² c » LvNQFKNGÁWXM¶KL i JY] a L cYc EG²KFF�T�Ee²�¾nXY¶bTVX�XY¶KL@ØdºeXMLSJ{¶dT c XY] c H iKi JYL cYc Ee²OXYLSJ�[^LSJYLSJ c ÁmTV²d¸CXY¶KL i LfJ"[^]IJM±CTV² a Lz·dL a ]_±ZL c L�ð�HKEe´_T�ºeLS²OX�XM]XY¶mL�±CT�X a ¶KL�¸�ØdºGXYLSJfNZÂsJ-T a�� Ee²KFCE c XM¶KLSJMLW[^]IJMLZT a JYEGXYE a TVº�E cYc HmL�[^]_J�[^JYL�ð�HKLf² a Ä+I c LSºeL a XYEe´_L�[`T c X�[`T_¸�Ee²mFa ¶dTV²K²mLSº c N%kL c HKºGX c�c ¶K]�Ã{Ee²mF�XM¶KL i LSJ�[^]IJM±CTV² a L�]�[�TI¸KT i XYEG´�LtEe²OXYLfJ"[^LSJMLS² a L c H iKi JML cYc Ee]_²%TVºeF_]IJMEeXY¶m± c EG²�XM¶KL
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¡s¢|£d¢�� � ¯ � ª � ± ¯ � § � ¯ ¬$#]�Ã�LfJ a ]_²�XMJY]Iº{E c T�XYL a ¶K²KE/ð�HmL�H c L�¸³EG² a HKJMJYLS²OXYºGÄ�EG± i ºGLS±�L¨²OXYL�¸(ö _ I õ öz� ö ±Z]_·KEeºGL�XMLSºeL i ¶K]I²OÄc Ä c XMLS± c XM]<TVºeºGLS´OEuTVXML{XY¶KL�²KL�T�J/Iu[`TVJ i JY]_·KºeLS±lNsÂ�¶KLz·dT c E a Ej¸�L�Tg]�[ i ]�ÃnLSJ a ]I²OXYJM]IºdE c XY] i JM]�´�Ej¸�L�[^LSL�¸*I·dT a�� XY]C±Z]I·mEeºeL<XYJUTV² c ±ZEeXMXYLSJ c XM] a ]I²OXYJY]_º>XY¶KLSEGJzXYJUTV² c ±ZEeXMXYL�¸ i ]VÃnLSJ@ºeLS´�Lfº c XY]�Ä�EGLSºu¸CL�ð�HdTVº i ]�Ã�LfJTVX@XM¶KL!JYL a LSEe´�LSJ�[^JM]I± TVºeºw±Z]I·KEGºeL<XYJ-T�² c ±)EeXYXMLSJ c N _ Ee² a L!Ee²OXYLSJ�[^LSJYLf² a L c H imi JYL cMc EG]I²%XYL a ¶K²KE/ð�HKL cga T�²i ]IXMLS²�XMEuT�ºeºeÄ%T�ºeºGLS´�EjTVXML�XM¶KLZ²KL�T�J/Iu[`TVJ i JM]I·KºGLS± Ee²Ñö _ I õ öz� ö Á#XM¶KLSEGJtH c L a TV²�ºe]�] c LS²�XY¶KL)JYL�ð�HKEeJML�I±ZLS²OX c ]I² i ]�ÃnLSJ a ]_²�XMJY]_º�N���]VÃnLS´�LSJfÁ i ]VÃnLSJ a ]I²OXYJM]Iº a T�² c XMEeºeºw·8Lh·dLS²KLWØ a EuT�º i LSJ�[^]IJM±CTV² a L�Á�Ã{EeXM¶]IJhÃ{EeXM¶K]IHmXZEe²OXYLSJ�[^LSJYLf² a L c H iKi JML cYc Ee]I²�Á{TV²d¸ a TV²�T�º c ]�JYL�¸OH a LCXY¶KL i ]VÃnLSJ)¸�E cMc E i TVXYL�¸³·OÄ³±)]I·KEGºeL¶dT�²d¸ c LfX c Á�XM¶KLSJMLS·�Ä(LUfKXMLS²d¸�EG²KFC·dTVXMXYLSJMÄ(ºeEÙ[^LvNZDK]IJ<XY¶KLZ±rTVX a ¶KL�¸+I ØdºGXYLSJ+¸�LSXML a XM]IJSÁ�XY¶KLh]I· · L a XYEG´�L!]V[i ]�Ã�LSJ a ]_²�XMJY]_º�[^]IJ!XY¶mL�JMLS´�LSJ c LhºeEe² � E c XY](LS² c HKJYLCXM¶dTVXhT�ºeº{H c LSJ c ¸�LfXYL a XML�¸�T�X!XY¶KLC·dT c L c XUTVXYEG]I²TVJMLtJML a LSEG´�L�¸�Ã{EeXM¶CL�ð�HbTVº i ]�ÃnLSJSN{DK]_Jg±Z]_·KEeºGL a LSºGºeHKºjTVJ c Ä c XYLf± c ÁKL,z:L a XYEe´�L i ]�ÃnLSJ a ]I²OXYJM]Iº�JYL�ð�HKEGJYL cT�[^LSL�¸�·dT a���a ¶dTV²K²mLSº{Ã{EeXM¶/Ã{¶KE a ¶�XM¶KL�JML a LSEG´�LSJ@Ee²�[^]_JY± c XY¶KLCXMJ-TV² c ±ZEGXYXYLfJtXY]%J-T�E c L�]IJhºe]�ÃnLSJtXM¶KLXYJUTV² c ±ZEeXMXYL�¸ i ]VÃnLSJ@Ee² c ±CT�ºeº�Ee² a JYLS±ZLf²�X c » L�NõFKNeÁ ½ ¸=�g¾-NsÂ�¶KLhL,z:L a XMEe´�LS²mL cYc ]V[�XY¶KL i ]VÃnLSJ a ]_²�XMJY]_º¸�L i LS²b¸ c Á�]V[ a ]_HKJ c L�Ás]I²�¶K]�Ã [^JML�ð�HmLS²�X+XY¶KL i ]VÃnLSJ@H i ¸KTVXML c T�JYLZXMJ-T�² c ±ZEGXYXML�¸�]�´�LSJzXY¶mL�[^LSL�¸�·dT aL�a ¶dTV²K²mLSº�ÁdT�²d¸�XY¶KL i JY]_·dTV·mEeºeEGX�ÄZ]V[ i ]�Ã�LSJ a ]I²OXYJM]Iº�LSJYJM]IJ c » E�NQLvNeÁdT{ñYJ-T�E c L�ò a ]_±Z±CTV²b¸�E c JYL a LSEe´�L�¸)T cT{ñYºe]�ÃnLSJLò a ]_±Z±CT�²d¸�Á�]IJ{´OE a L+´�LSJ c T�¾-NDK]IJ{±Z]_·KEeºGL a LSºGºeHKºjTVJSÁ�EGX�E c F_LS²KLSJUTVºGºeÄCT cYc Hm±ZL�¸�XM¶dTVX+T i J-T a XYE a TVº i ]�Ã�LfJ a ]I²OXYJM]Iº�TVºGFI]_JYEeXM¶K± a T�²JYL c"i ]I²d¸Zð�HmE aL� ºGÄ!LS²K]IHmFI¶�XM] a ]I± i Lf² c T�XYLz[^]IJ c ¶dTI¸�]�Ã{EG²KFCTV²b¸�¸OE c XUTV² a L�I|JMLSºuT�XYL�¸CT�XYXYLf²�HdT�XYEG]I²sÁK·KHmXXY¶bTVXhEeX a T�²K²K]IX a ]I± i LS² c TVXMLZ[^]IJt[`T c X(%�T�ÄOºeLfEeFI¶%[`TI¸�EG²KF�¸OHKL�XM]�±hHKºeXME i T�XY¶sN õ ]_² c L�ð�HKLf²�XMºeÄ�Á�XM¶KLJYL a LSEe´�L�¸ i ]VÃnLSJ�]V[�T c EeF_²dTVº�XM¶dTVX�L,f i LSJYEGLS² a L c �8TVX�%�TSÄ�ºGLSEeF_¶r[`T_¸�Ee²mF�Ã{EGºeºsL,f i LSJYEGLS² a L@ºuT�JYF_L c ¶m]IJYXJIXYLfJY±Ò´_TVJMEuT�XYEe]_² c EG² i ]�Ã�LfJSÁd·KHKX�XY¶KL i ]�ÃnLSJ�TS´�LSJ-T�FIL�¸C]V´�LfJ{XY¶KL c L c ¶K]_JYX/I^XYLfJY±à[`T_¸�L c�a TV²�·dL c LfXzT�Xc ]_±ZLhX-TVJMFILSX<´_TVºeHmL�N(b�X�E c ]_· c LSJM´�L�¸(Ee²�¤ ½ p ¼ ª�XM¶dTVX@[^]IJtXM¶KLhX"Ä i L�]�[ a ºe] c L�¸+I|ºG]�] i TI¸KT i XYEG´�L i ]�Ã�LfJa ]_²�XMJY]Iº i JYLS´OEe]_H c ºGÄ!¸�L cYa JMEe·dL�¸�Á�XY¶mL�¸�E c XYJYEG·KHKXMEe]I²!]�[�XY¶KL�TS´�LSJUTVF_L{JYL a LfEe´�L�¸ i ]�ÃnLSJn¸�HKL{XY]@´_TVJMEuT�XYEe]_² ca T�H c L�¸/·OÄ�H i ¸KTVXML c TV²d¸ i ]�Ã�LfJ a ]I²OXYJM]Iº�LSJYJM]IJ c E c ºe]_FFI^²K]IJM±CTVº`NÓÂ�¶KL�´_TVJMEuT�² a L » EG²�¸R�g¾<]V[<XM¶KLJYL a LSEe´�L�¸ i ]�Ã�LSJ>JYLU�dL a X c ¶m]VÃ�ñMXYEGFI¶OXLò�XM¶KL i ]�ÃnLSJ a ]I²OXYJM]IºdE c N�DK]IJnXY¶KL�±CTVX a ¶mL�¸�ØdºeXMLSJ�JML a LSEG´�LSJ#´�LfJYÄXYEGFI¶OX i ]�Ã�LSJ a ]I²OXYJM]Iº>E c JYL�ð�HKEGJYL�¸�[^]IJ�TI¸�L�ð�HdT�XYL i LSJ�[^]IJY±rTV² a LvÁ4Ã{¶mE a ¶�±ZL�T�² c XY¶dT�XtXY¶mL c XUTV²d¸KT�J-¸¸�LS´OEuT�XYEG]I²C]V[wXY¶KL@JML a LSEG´�L�¸ c EeF_²dTVº i ]VÃnLSJ{±hH c Xn·8L<T iKi JY]�fmEe±CT�XYLSºGÄ ½ XM] ½ NY !¸R�zNÂ4]h] i XYEe±)EeþSL i LSJ"[^]_JY±CT�² a L�ÁOXY¶KL i ]�Ã�LSJ a ]I²OXYJM]Iº�T�ºeFI]_JYEGXY¶K± c ¶K]IHmºu¸�Lf² c HKJML@XY¶dT�XgXM¶KLtLSJMJY]_J{J-TVXML
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��L c TSÃà[^JY]_± D#EGFIHKJML���N���XY¶dT�XCXY¶KL%T iKi L�TVJUTV² a L%]V[�T�²KLSÃ c XYJY]_²KF/EG²�XMLSJ"[^LfJYLSJ a T�² a TVH c L�TXYJUTV² c EeLS²OX i LSJ"[^]_JY±CT�² a Ln¸�LSF_J-T_¸KTVXMEe]I²!EG²<TI¸KT i XYEG´�L�T�ºeF_]IJYEGXY¶K± c N özc XY¶KL>XYJUT�² a ºG]�TI¸@Ee² a JYL�T c L c ÁSXY¶KL c LXYJUTV² c EeLS²OX c ·dL a ]I±ZL�±)]IJYL�[^JML�ð�HmLS²�XfN _ EG² a L�ÁSEG² i T a�� LSX�¸KTVXUT c Ä c XYLS± c ÁSXY¶mL�T iKi L�TVJUTV² a L{]V[:T�²KLfÃ�H c LfJ¸�]�L c ²K]IXz²mL a L cMc TVJMEeºGÄZJYLW[^LfJ{XY]CT!²KLSÃ a T�ºeºs·KHKX�J-T�XY¶KLfJ@T�²mLSÃ¿¸KTVXUT i T a�� LSXfÁ�J-T i Eu¸ a ]I²O´�LSJYF_LS² a LzEG²JYL c"i ]I² c L@XY]!XY¶mLtT iKi L�TVJUTV² a L�]�[�²mLSÃ�H c LfJ c E c XY¶KLfJYLW[^]_JYL@TtJML�ð�HmEeJYLf±ZLS²OX4[^]_J�TI¸KT i XYEG´�LzEe²OXYLSJ�[^LSJYLf² a Lc H iKi JYL cYc EG]I²�Ee²CT i T a�� LSXn¸KT�X-T a LSºeºGHKºuT�J c Ä c XYLf±(N _ EG±�HmºuTVXMEe]_²�JML c HKºGX c [^]_J�T a LSºeºGHKºuT�J�X�Ä i L+]V[w±Z]O¸�LSºÃ{EeXM¶ c XM] a ¶bT c XME a TVJMJYEG´IT�º c TV²d¸�¸�L i TVJYXMHKJYL c Ee²d¸�E a TVXMLZXY¶bTVX!T�²3TI¸KT i XYEG´�LZEe²OXYLSJ�[^LSJYLf² a L c H iKi JYL cYc EG]I²ØdºGXYLSJ�H c EG²KFZXM¶KL c XM] a ¶dT c XME a F_J-T_¸�EeLS²OX@T�ºeFI]_JYEGXY¶K±�E c Ee²dT_¸�L�ð�HdTVXMLt[^]IJzXM¶KE c T iKi ºeE a TVXYEG]I²sÁdLS´�LS²�HK²d¸�LfJ±Z]O¸�LfJ-TVXML�XMJ-T�² a ºG]�T_¸ c ¤Qp-ÍCª`N2Â�¶OH c Á{±Z]_JYLCJ-T i Eu¸3TI¸KT i X-T�XYEe]_²�XML a ¶K²KE>ð�HKL c T�JYL(²KLfL�¸�L�¸�[^]IJ)XY¶KE cT imi ºeE a TVXMEe]I²�N
¡s¢|£d¢G¡ ��©�����¯ �4¢ ©�  Ç  8§ ª �"! ª � ª  ¸�ªÂ�¶KL![`T a X+XY¶dT�X!ö _ I õ öz� öyc Ä c XMLS± c�c"i JML�TI¸(XYJUTV² c ±ZEeXMXYLSJ i ]�Ã�LfJz]�´�LSJ@TZÃ{Eu¸�Lh·dT�²d¸�Ã{Eu¸OXY¶�TVºeºG]�Ã cXY¶mL i ] cYc Ee·KEGºeEeX�Ä@XY¶bTVX c H a ¶ c Ä c XMLS± c�a TV²h·dL{]�´�LSJYºjTVEu¸@]I²hL,fmE c XMEe²KF�²dT�JYJY]�Ã{·dT�²d¸ a ]_±Z±hHK²KE a TVXMEe]_² c LSJ/I´OE a L c ÁKÃ{EeXM¶K]IHKX�HK²d¸OHKL!¸�LfFIJ-T_¸KTVXMEe]_²(]V[>LSEGXY¶KLfJ{XY¶KL@²dT�JYJY]�Ã{·dT�²d¸(]IJ�XY¶KL c"i JML�TI¸*I c"i L a XYJYHm± c LSJY´OE a L�N» Â�¶mL c TV±ZL i JY] i LfJYX�Ä�TVºGºe]�Ã c TV²OXYE · TV±Z±)Ee²KF a T i T�·KEeºGEeX�Ä�EG²�±ZEGºeEeXUTVJMÄ c"i JML�TI¸ c"i L a XYJYHm± c Ä c XMLS± c NÎ¾
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[^LSJMLS² a L » ¯$#�bY¾ a TVH c L�¸À·OÄ c H a ¶ a ]FI^L,fKE c XMLS² a L!Ã{EGXY¶ a ]I²O´�LS²OXYEe]_²dTVº a ]_±Z±hHK²KE a TVXMEe]_² c Á�EGX@¶dT c ·8LfLS²¸�LS±)]I² c XYJ-T�XYL�¸CXY¶dT�XzXY¶mL i LSJ"[^]_JY±CT�² a L<]V[ c�i JYL�T_¸*I c"i L a XMJYHK± c Ä c XYLS± c EG²�XM¶KL i JML c Lf² a Lt]�[n²dTVJMJY]�Ã�I·dT�²d¸ c EGFI²dT�º c>a TV²!·dL{LS²m¶dTV² a L�¸ c EeFI²mEÙØ a T�²�XMºeÄ@XY¶mJY]IHmFI¶hXY¶KLnH c L{]�[sT a XYEG´�L*¯$#�b c H imi JYL cMc EG]I² i JYEG]IJ�XM]¸�L c�i JYL�TI¸�EG²KFKN·b�² i T�JYXME a HKºjTVJfÁ�²m]IX{]I²mºeÄ)¸�]�L c T a XYEe´�L c H iKi JYL cYc EG]I²ZEG± i JM]V´�L{LfJYJY]_J/I^J-T�XYL i LSJ�[^]IJY±rTV² a L
¤¦Í�ª�Á�·mHKXZEeX)TVº c ] a TV²�ºeL�TI¸/XY]%Ee² a JYL�T c L�¸ õ öz� ö a LSºGºeHKºjTVJ c Ä c XYLS± a T i T a EGX�Äç¤Y³���ªzT�²d¸ÿEG± i JM]V´�L�¸T a ð�HKE c EGXYEe]_² a T i T�·KEeºGEeX�ÄZ¤¦Ê_p5ª�N

% ´�LSJzXY¶mL i T c XtX�Ã�]C¸OL a TI¸OL c Á�T c EGFI²KEÎØ a TV²OXz·d]O¸�Ä%]V[�JYL c L�TVJ a ¶(¶dT c ·8LfLS² a ]I² a LfJY²KL�¸�Ã{EGXY¶(XM¶KL¸�LS´�Lfºe] i ±ZLS²OXg]�[�XYL a ¶K²KE/ð�HKL c [^]IJhT a XYEG´�L4¯$#�b c H iKi JYL cYc EG]I²�EG² c"i JYL�T_¸*I c�i L a XYJMHK± c Ä c XYLf± c N ö ºGº>]V[XY¶mL c LZXML a ¶K²KE>ð�HKL c L cYc LS²OXYEuT�ºeºGÄ c LSL � XY]�[^]_JY± T�JML i ºGE a TC]V[+XY¶KLZ²bTVJYJM]�Ã{·dTV²d¸ c EGFI²dT�º c XY¶dT�X a TV²�·dLc Hm·KXYJUT a XML�¸�[^JY]_±µXM¶KLzJML a LSEG´�L�¸ c EGFI²dT�º�·dLW[^]IJML<¸KTVXUT!¸�LS±Z]O¸�HmºuTVXMEe]_²�XUT � L c>i ºuT a L�N�Â�¶mLg[^]IJM±CTVXMEe]I²)]V[XY¶mL!JYL i ºGE a Tt±rT�ÄCH c L i JYL�¸�E a XM]IJ c ]_J�EG²�XMLSJ i ]_ºuTVXM]IJ c XY]ZLUf i ºGE a EGXYºGÄ�L,f i ºG]IEeX�XY¶mL!²dTVJMJY]�Ã{·dTV²b¸À²dT�XYHKJML]V[�XM¶KLG¯$#�b�TVFvTVEG² c XnXY¶KLzÃ{Ej¸�LS·dT�²d¸�²dT�XYHKJMLz]V[�XM¶KL+ö _ I õ öz� ö2c EGFI²dT�º » a [MNeÁd¤¦Ê ½ ª`Á�¤ Í5è�ª�Ád¤ ½ pIp5ª�Ád¤ ½S¼�½ ª^¾-Á]IJ!EGX@±CTSÄ(H c LZ±)]IJYL)¸�LSXUTVEGºeL�¸ c XMJYH a XMHKJ-T�º{Ee²�[^]_JY±CT�XYEG]I²%Ee²�XM¶KL a T c LZ]�[+¸�EeF_EeX-T�º*¯$#�b » Ã{¶KE a ¶�TVº c ]TVJME c L c EG²�±hHKºeXMEeJUTVXYL õ öz� ö c Ä c XYLS± c ¾G¤¦è ¼ ª�Á×¤¦Í5Í�ª�Nab�²�XM¶KLtºjTVXYXMLSJ a T c L�Á�T![^]IJY±o]�[�ºGEe²KL�TVJ�±�HKºGXYEGH c LSJ¸�LSXML a XMEe]I²<E c L cYc LS²OXYEuT�ºeºGÄz·dLSEe²KF+H c L�¸:N _ HKJM´�LSÄ c ]�[sT_¸�´_TV² a L c Ee²<XY¶KE c TVJML�TzT�JYL\[^]_HK²d¸!Ee²}¤¦Ê ½ ªKT�²d¸Z¤¦è � ª�N��]IJML!JYL a LS²�XMºeÄ�ÁKXM¶KL!T_¸KT i XYEe´�Lh�(� _�ý ¸�LSXYL a XYEG]I²�XML a ¶K²KE>ð�HKL c ¸�L cMa JYEG·dL�¸�EG² _ L a XMEe]I² cg¼ XY¶mJY]IHmFI¶&�¶dTS´�Lz·dLSLS² c ¶K]�Ã{²�XY]!Ã�]_J � ð�HKEGXYL@Ã�LSºGºsT�F�TVEG² c X a ]_±�·KEG²KL�¸h� ö b>TV²d¸Z¯$#�b�]V[qTVºGºsX"Ä i L c ¤¦èj³�ª�Á~¤¦è5è�ª�N
¡s¢|£d¢	' ��¯( «*) © ® ¦S¦W¥^©+ ¡ � ¢ ¥ ª  8§,��¯b¥^¦ ª��H a ¶�]V[@XM¶KL�¸�LS´�LSºG] i ±ZLf²�X@T�²d¸/T�²dTVºGÄ c E c ]V[@EG²�XMLSJ"[^LfJYLS² a L c H iKi JML cYc Ee]I²3XYL a ¶K²KE/ð�HmL c [^]_J�Ã{EGJYLSºGL cYcc Ä c XMLS± c ¶dT c [^] a H c L�¸/]I² c EGXYHdT�XYEG]I² c EG²/Ã{¶KE a ¶3XY¶KL%T�±�·mEeLS²OXt²K]_E c L(E c µzT�H cYc EuT�²sN ö+c ²K]_XYL�¸/EG²_ L a XYEe]_²Cp�ÁKXM¶KE c ±Z]O¸�LSºd¶dT c T�ºeºG]VÃnL�¸�XM¶KLzJYL c L�T�J a ¶ZEe²ZXM¶KE c T�JYL�TtXM]�[^] a H c ]_²�XM¶KLz±CT�Ee²hEe²OXYLSJ�[^LSJYLf² a Lc ]_HKJ a L c Ád²dTV±)LSºeÄ c XYJYH a XYHKJML�¸�EG²�XMLSJ"[^LfJYLS² a L » � ö b�T�²d¸\¯$#�bY¾UNZ�g]�Ã�Lf´�LSJSÁI[^]IJ�±CT�²�ÄZ]�[>XY¶mL i ¶�Ä c E a TVºa ¶dTV²K²mLSº c TVJME c EG²KFZEG²(Ã{EeJYLfºeL cMc T iKi ºeE a TVXMEe]_² c Á�XM¶KLhTV±h·KEGLS²�Xn²K]IE c L!E c-� ²m]VÃ{²(XM¶KJY]_HKFI¶%L,f i LSJYEG±ZLS²OX-TVº±ZL�T c HKJMLS±ZLS²OX c XM]Z·dL!¸�L a Eu¸�L�¸OºeÄh²K]I²ZI µ+TVH cMc EjTV²sN<Â�¶KE c E c{i T�JYXYE a HKºjTVJYºGÄZXYJMHKLt]�[nHKJY·dT�²(T�²d¸�Ee²d¸O]�]IJJ-T_¸�Ee] a ¶dTV²K²mLSº c ¤.�VPdÁ(���KÁ(�j³�ª�TV²d¸�Hm²d¸�LSJMÃ{TVXMLSJ�T a ]IH c XYE a ±Z]O¸�LS± a ¶dTV²K²mLSº c ¤ ½_½ Á ½ pKÁ(�-Ê5ª�NnDK]IJ�XY¶KL c La ¶dTV²K²mLSº c ÁIXY¶KL+TV±h·KEGLS²�X�²K]_E c L�E c ºGE � LSºGÄzXY]@¶dTS´�L�TV²)Ee± i Hmº c EG´�L a ]I± i ]_²KLS²OX�XY¶dT�X>FIEe´�L c JYE c L�XY]@ºuT�JYFILfJX-T�Eeº i JY]I·bTV·KEGºeEeXMEeL c XY¶dT�²ZE c#i JYL�¸�E a XYL�¸t·�Ä<XY¶KLµ+TVH cMc EuT�²Z±Z]O¸�Lfº�N/��¶KLS²hXY¶KL c XMJYH a XYHKJML�¸tEe²OXYLSJ�[^LSJYLf² a L¸�]_±ZEe²dT�XYL c ÁKXY¶KL<ºuT a�� ]�[>JYL�TVºeE c ±Ò]�[>XY¶mL!TV±h·KEGLS²�Xn²K]IE c L<±Z]O¸�LSºsE c�i LfJY¶dT idc ²K]_X a JYH a EuT�º�N��g]�Ã�LS´�LSJfÁÃ{EeXM¶�±hHKºeXMEeH c LSJ@¸�LSXML a XMEe]I²�Á4XM¶KLC� ö b!I^ºeEG±ZEeXMLS¸C²dTVXMHKJYLC]V[�±hHKºGXYE i ºeL�I`T aSa L cYc�a ¶bTV²K²KLfº c E c ±ZEGXYEGF�TVXML�¸TV²b¸�XY¶mL�²bTVXYHmJYL@]V[>XM¶KL<TV±h·KEeLf²�X>²K]_E c L@E c ±Z]IJMLzEe± i ]_JYX-T�²�XfNb�X�E c Ã{Eu¸�LfºeÄ � ²K]�Ã{²�EG²ZXY¶mL c EG²KFIºGL�I|H c LSJ a ]I²OXYL,fmX>XY¶dT�X{²K]I²�I¶µ+TVH cYc EjTV²�²K]IE c L a T�²C·8L8ð�HKEGXYL+¸�LSXMJYEwI±ZLS²OX-T�º�XM]�XM¶KL i LSJ�[^]IJY±rTV² a L+]V[ a ]I²O´�LS²OXYEG]I²dT�º c Ä c XMLS± c ·dT c L�¸C]I²�XY¶KL4µzT�H cYc EuT�²%T cYc HK± i XMEe]_²sN % ²XY¶mL!]IXY¶mLSJ@¶dTV²d¸:Á4XM¶KL i LSJ"[^]_JY±CT�² a L<]V[ c EeF_²dTVºGEe²KFZXM¶KJY]_HKFI¶�²K]I²ZI µ+TVH cMc EjTV² a ¶dTV²m²KLSº c+a TV²%·dL!±�H a ¶·dLSXYXMLSJZXM¶dTV²�XM¶dTVXZ[^]IJ a ]IJMJYL c�i ]_²d¸�EG²KF"µzT�H cYc EuT�² a ¶dTV²m²KLSº c EÙ[@XM¶KL(²K]I²�I¶µ+TVH cYc EjTV²2²bTVXYHmJYL(]V[<XM¶KLa ¶dTV²K²mLSº�E c T iKi JM] i JMEuT�XYLSºGÄ�±Z]O¸�LSºGL�¸%TV²d¸3TV±ZLSºGEe]_J-TVXML�¸�N » Â�¶mL�ºjTVXMXYLSJ<X"Ä i E a TVºGºeÄ(Ee²O´�]IºG´�L c XY¶KLCH c L]V[�²K]I²mºeEe²mL�TVJ c EeF_²dTVº i JM] a L cYc Ee²KFmNÙ¾ ¯gLSEeXM¶KLSJ�]V[�XY¶KL c L i JY] i LSJYXMEeL c E c+c HKJ i JYE c Ee²mFKNhÂ�¶KL!ØdJ c X�E c TZJYL�Ic HmºeX@]V[�XM¶KL�ºjT a�� ]V[�JY]I·mH c XM²KL cYc ]�[{ºGEe²KL�T�J<TV²d¸3ð�HdT_¸�J-T�XYE a X�Ä i L c EGFI²dT�º i JM] a L cYc Ee²KF i JY] a L�¸�HKJML c XM]±CT�²�ÄZX�Ä i L c ]�[n²K]I²ZI µ+TVH cMc EjTV² c X-TVXME c XYE a TVº�·8Lf¶dTS´�EG]IJ@¤ P ¼ ª`N�Â�¶KL c L a ]I²d¸�E c T�±rTV²KEÎ[^L c XUTVXYEG]I²C]V[nXM¶KLÃ�LfºeºwI � ²K]�Ã{²ZºeL�T c XJI [`TS´�]IJUTV·KEGºeEGX"Äh]V[%µ+TVH cMc EjTV² a ¶dTV²K²mLSº c Nb�²�´OEeLSÃ�]�[sXY¶mLgºjT a�� ]V[�JYL�T�ºeE c ± ]�[wTV² ö �óµG¯/±Z]O¸OLSº�[^]_J{T�±�·KEGLS²OXs²K]IE c L+TVJYE c EG²KF@Ee²h±CTV²OÄ i JUT a IXYE a TVº a ¶dT�²K²KLSº c Ee²�Ã{¶KE a ¶�±hHKºeXMEeH c LSJ<¸�LSXML a XYEG]I²�XYL a ¶K²mE>ð�HKL c ±rT�Ä%·dL�T iKi ºGEeL�¸:Á\²dT�XYHKJUTVºGð�HmL c XMEe]I² cTVJME c L a ]I² a LSJY²KEG²KFCXY¶KLhT iKi ºGE a T�·KEeºGEeX�Ä�ÁK] i XYEe±)Eeþ�T�XYEe]_²sÁ:TV²d¸ i LSJ"[^]_JY±CT�² a L!]V[�±�HmºeXYEGH c LfJ�¸�LSXYL a XYEG]I²�EG²²K]_²ZI¶µ+T�H cYc EuTV² a ¶dT�²K²KLSº c N ö ºeXY¶m]IHKF_¶ i LSJ�[^]IJM±CTV² a LZEe²d¸OE a L c<c H a ¶3T c � _Oý T�²d¸ _ b ¯�% [^]IJhºeEe²mL�TVJ
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¸�LSXML a XM]IJ c TVJMLt²K]_XzT�z:L a XYL�¸�·OÄ�XM¶KL!¸OE c XMJYEG·KHKXYEG]I²C]V[nXM¶KL@²K]IE c L » ]I²KºGÄCXY¶KL c"i L a XMJYHK±o±CT�XYXYLfJ c ¾UÁ�XM¶KL±Z]_JYL a JYH a EjTVº�·KEeXJI|LfJYJY]_JzJ-T�XYL a T�²%¸�L i LS²d¸(¶KL�TS´OEeºGÄZ]I²%XY¶KL c ¶dT i Lh]V[nXY¶mL!²K]IE c Lh¸�E c XYJMEe·KHmXYEe]_²sN<Â�¶KLJYL c HKºGX c ]V[wT�²ZL�TVJMºeÄ c XYHd¸�Äh]V[�LSJYJM]IJnJ-TVXML c EG²�²m]I²ZI µ+TVH cMc EuT�²�ö _ I õ öz� ö2a ¶dTV²K²mLSº c TVJMLg[^]IHm²d¸�Ee²[¤ ½ ª�Á
¤Qp�ªsT�²d¸�¤ ¼ ª`Á�EG²ZÃ{¶KE a ¶ZXM¶KL i LfJ"[^]IJM±CTV² a Lg]�[ a ]I²O´�LS²�XMEe]_²dTVº:TV²b¸r±)]O¸�EÙØdL�¸ a ]I²O´�LS²OXYEG]I²dT�º�¸OLSXYL a XY]IJ c E cc ¶m]VÃ{²�XY]h¸�L i Lf²d¸ c EeF_²KEÙØ a TV²OXYºGÄ�]_²�XM¶KL c ¶dT i Lt]V[wXY¶mLtT�±�·mEeLS²OX>²K]IE c L@¸�E c XMJYEe·mHKXYEG]I²sN·b�² i TVJMXYE a HKºuT�JSÁEe± i HKº c Ee´�Ln²K]IE c L a T�² c LSJMEe]IH c ºeÄh¸OLSFIJUTI¸�L@XY¶mLzLSJYJM]IJ i JY]_·dTV·KEGºeEGX"Ät[^]_J�T�F_Ee´�LS²ZºGLS´�LSºK]�[wTV±h·KEeLf²�X�²m]IE c L´_TVJMEuTV² a L�N
b�²�XM¶KL a ]I²OXYLUfKXz]�[�±�HmºeXYE i ºeLUI`T aSa L cYc{a T i TV·KEGºeEGX"ÄvÁ�XY¶KE c Ee± i ºGEeL c XM¶dTVX@[^LSÃ�LfJzH c LfJ c@a TV²%·dLc H iKi ]IJYXML�¸�Ã{EGXY¶ a ]I²O´�LS²OXYEe]_²dTVº�¸�LSXML a XYEG]I²ZEG²�TV²�EG± i HKº c EG´�L a ¶dT�²K²KLSºsXM¶dTV²�Ee²�TyµzT�H cYc EuT�² a ¶dTV²K²mLSº�N�g]�Ã�Lf´�LSJSÁ c Ee² a Lg²K]_²ZI µzT�H cYc EuT�²�²K]_E c L a TV²sÁOEe²![`T a XfÁ�·dLz·dLS²KL¨Ø a EuT�ºdXY] c Ä c XMLS± i LSJ"[^]_JY±CT�² a L�EÙ[ i JY] i ILSJMºeÄ%XYJYL�TVXYL�¸�Á\XM¶KL i JY]_·KºeLf± ]V[ · ]IEG²�X!±ZEGXYEGF�TVXMEe]_²�]V[ c XMJYH a XMHKJYL�¸ÑEG²�XMLSJ"[^LfJYLS² a LZT�²d¸³²K]_²ZI µzT�H cYc EuT�²TV±h·KEGLS²�X{²m]IE c L!E c ]V[�Ee²OXYLSJML c X@¤ ³�ÍCª�N ö ²%T iKi JM]�T a ¶(XM]�XM¶KE c�i JY]_·KºeLS±Ò[^]_J¯$#�b�Ee² c�i JYL�TI¸*I c"i L a XMJYHK±c Ä c XMLS± c E c ¸�L cYa JMEe·dL�¸�EG²ø¤Qp � ª`N _ ]_±ZL@´�LSJYÄZJML a LS²OX{JYL c HKºGX c TVºe]_²KFZXM¶KL c L<ºeEG²KL c [^]IJ+XY¶KL a T c Lt]V[\� ö bTVJMLzJYL i ]_JYXML�¸�Ee²[¤¦è ½ ª:TV²d¸�¤ ½f¼ � ª�Á�XM¶KL�ºuTVXMXYLSJ>]�[�Ã{¶KE a ¶)¸�L cMa JYEG·dL c ²K]I²KºGEe²KL�TVJ{T_¸KT i XYEe´�L�±ZLSXM¶K]O¸ c XY¶dT�XFILf²KLSJ-T�ºeEGþSLzXY¶mLt�(� _�ý T imi JY]vT a ¶(¸�L cMa JYEG·dL�¸ZEe² _ L a XYEG]I² c{¼ XY¶KJM]IHKF_¶0�ON
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G H �Úå å Ö�âJI Ö��`Ô K áZ�MLÁßV�Úæ·ÛÝár�Úæ
N�²@XY¶KE c#a ¶dT i XYLSJfÁSÃ�L�¶bT�´�Lq¸�E cMa H cYc L�¸�XM¶KL>H c Ln]V[:T_¸KT i XYEe´�L c EeFI²bTVº i JY] a L cYc EG²KF�XYL a ¶K²KEPO�HKL c XY] c H iKi JYL cYcc XMJYH a XYHKJML�¸tEe²OXYLSJ�[^LSJYLf² a L>Ee²!Ã{EGJYLSºGL cYc�c Ä c XMLS± c N/�%L{¶dTS´�L�[^] a H cMc L�¸!]I²!XM¶KL c H imi JYL cMc EG]I²h]V[s±hHKºGXYE i ºeL�IT afa L cYc Ee²OXYLfJ"[^LSJMLS² a L�ÁOT�²d¸�¶dTS´�L i JYEG±CTVJMEeºeÄ a ]I² c Eu¸�LSJML�¸ZXYL a ¶K²KEPO�HmL c XY¶dT�XzT�JYL<·dT c L�¸�]_²(XY¶KL<�(�MQ ý±ZLSXM¶K]O¸g]�[dºeEG²KL�TVJ:±�HmºeXYEGH c LfJ�¸OLSXYL a XYEe]_²sN4R c Ã�Lw¶dTS´�L c LSLS²sÁ��(�MQ ý ¸�LSXML a XMEe]I² i JY]�´OEu¸�L c ±rTV²OÄg]�[KXM¶KLi LSJ"[^]_JY±CT�² a L)TI¸�´_T�²�XUTVFIL c ]V[�] i XYEe±rTVº�±hHKºeXMEeH c LSJ+¸�LSXYL a XYEG]I²sÁsÃ{EeXM¶K]IHmXtEeX c T�XYXYLf²d¸KTV²OX a ]I± i ºGLTSmEeX�ÄIN��]IJMLS]�´�LSJSÁKXM¶KL!�(�MQ ý ¸�LSXML a XM]IJ�ºeLS²d¸ c EGX c LfºÙ[wXY])T�FIJML�TVX�´_TVJYEGLSX�ÄZ]V[�T_¸KT i XMEe´�L@±ZLSXM¶K]O¸ c Á�T�²d¸�EeX{E cJYLfºuTVXMEe´�LSºGÄ!JY]_·KH c X�XY]!]_XY¶KLfJgX�Ä i L c ]V[wEe²OXYLSJ�[^LSJYLS² a L » c H a ¶�T c ²dTVJMJY]�Ã{·dT�²d¸�Ee²OXYLSJ�[^LSJYLf² a LI¾UNÂ�¶KLZJML c HKºGX czi JML c LS²OXYL�¸ÀEG²�XM¶KE c@a ¶dT i XMLSJ@¶dTS´�L�ºjTVJMFILSºGÄ(·8LfLS²�]�[+T�JML c L�T�J a ¶�²bTVXYHmJYL�ÁwT c XM¶KE c E cXY¶mL i JYEe±rTVJYEGºeÄ<Ee²OXYLS²OXYEG]I²Z]�[�XM¶KL i JYL c LS²OX�´�]IºGHK±ZL�N4Ug]�ÃnLS´�LSJSÁ�ÃnL�¶bT�´�L�TVº c ]!±ZLS²OXYEG]I²KL�¸:Á�EG²0Q�L a XMEe]I²
V ÁdTt´_T�JYEeLfX"Äh]V[w]IXM¶KLSJ{E cYc HmL c XY¶dT�XzT�JYLz]�[ a ]_² a LSJM²ZEe²C·KJMEe²KF_Ee²KF!XM¶KL c L+±ZLSXY¶m]O¸ c XY] i JUT a XME a LvN�Â�¶KL c Li JUT a XME a T�º\E cYc HKL c�i JYL c LS²�X<TCÃ�L�T�ºeXY¶�]V[�]IXM¶KLSJ<JYL c L�TVJ a ¶&O�HmL c XMEe]I² c Á#±rTV²OÄ(]V[�Ã{¶KE a ¶�TVJML a HKJMJYLS²OXYºGÄ·dLSEe²mFhTI¸K¸�JML cYc L�¸�·OÄZXM¶KL a ]I±Z±hHK²KEGX�Ä�N
� Þ:W;X:YJXt��LZX�[
\ ½T] #zN(RzT�þS¶dTV²mFZT�²d¸0UtN_^�N(`#]�]IJfÁba�`�LSJ"[^]_JY±CT�² a L@]V[nö:Q 7 Q�Q��0Rdc>]I±)±�HK²mE a T�XYEÎ]I² c Ee²eN�± i HKº c EG´�L

c>¶dT�²K²KLSº c If`�T�JYXgN	Rd¹�EG²KL�T�J=c>]_JYJYLfºuTVXMEe]_²ih{L a LfEe´�LSJ c Ákjml��3�3�on�Ê	ÆVÈKÏ�pfq3rtsms!ó�ÈupÎÁ�^\]_º�N ¼ ��Áuvg]KN½I½ Á imi N ½I½�w�x I ½I½zy�y Á{v�]V´�Lf±�·dLSJ ½zx�y;w N
\ p ] #zNFRzTVþf¶dTV²KFhT�²d¸,UtN;^!NF`#]�]IJfÁ|a�`#LfJ"[^]IJM±CTV² a Lg]�[wö=Q�}2Q�QO�0R~c>]I±Z±hHK²KE a TVXMEe]_² c EG²,N�± i HKº c EG´�L

c>¶dT�²K²KLSº c If`�T�JYXgN�N-R�UzT�J-¸*I^ºeEG±ZEeXMEe²KFmc>]_JYJYLfºuTVXMEe]_²0h{L a LSEG´�LSJ c Ákj�l��3�3��n�Ê¨ÆVÈmÏ�p3q3rtsms!ó�ÈupÎÁ�^\]_º�N¼ V Á�v�]KN ½ Á imi N y�y I x;w Á ú TV²OHdTVJMÄ ½zx�y2y N
\ ¼t] #zN�RzTVþS¶bTV²KF�TV²b¸0UtN7^�N/`#]�]IJfÁJa�R�²�Rg²dTVºGÄ c E c ]�[�vg]I²KºGEe²KL�TVJ+ögEeJML a X/I c L�O�HKLf² a Lmc>]IJMJYLSºjTVXY]_J c Ákj

l��3�3��n�Ê	ÆVÈKÏ�p|q3rtsms!óOÈ/pÎÁ�^>]Iº`N ¼;w Á�vg]KN w Á iKi N w p ¼ I w�¼O½ Á ú HKºGÄ ½"x2y�x N
\ P ] ��NFRg·:¸�HKºGJ-TV¶m±CTV²)TV²d¸CötNOötNmDdTVº a ]I²KLSJfÁ/aTc>Ä a ºe] c X-T�XYEG]I²dT�JYÄic>JM] cYc X-T�º � Q�H iKi JML cYc Ee]_²Z·�Ä)ögL a EwIc EG]I²lDbLfL�¸�·dT a��Cý O�HdTVºGEeþ�T�XYEG]I²C]I²lögEeF_EeX-T�º|Q�HK· cMa JYEG·dLSJ�¹�]�] idc Ákjil��3�3���7p���Ì-ÍeÌMÐWË�p{�{ÊfÌMÆVÏ�q3rtsm�

s!óOÈ/pÎÁ�^>]Iº�N ½ � Á(vg]mN ¼ Á iKi N V P � I V P x Á{R i JYEGº ½"x2x pON
\ � ] ��N�Rg·:¸�HKºGJ-T�¶K±CTV²�Á�RtN"�tNzUtN�Q�¶KLfE � ¶sÁ�TV²d¸@ötN�ö<N�D8T�º a ]_²KLSJfÁ7aUögL a E c Ee]_²@DKLSL�¸�·bT a��zý O�HdTVºGEeþ�T�XYEe]_²[^]IJZcnöz�0R�Ee²,N�²d¸�]�]_JJ��EGJYLSºGL cYc c>]I±)±�HK²mE a T�XYEe]_² c Á�j�l��3���D�7p���Ì-ÍeÌMÐWË�p/�{ÊSÌMÆVÏ�q3rtsms!óOÈ/pÎÁ;^\]_º�N½ pOÁ�v�]KNKPKÁ imi N V x2y I w � PmÁs�(TSÄ ½"x2x PmN
\ V ] QdNFRgJMEeÄOTS´�E c EGX-T � HKº`Á7a*Q�EeF_²dTVº:TV²b¸�N�²�XMLSJ"[^LSJMLS² a LZQ�X-T�XYE c XYE aSc ]V[4T�cnöz�0R�Q�Ä c XYLf± Ã{EeXM¶ZDKLSL�¸�·dT a��

`#]�Ã�LfJ$c>]I²OXYJY]_º�`�TVJMXZN�N-Ákj�l����3��n�Ê	ÆVÈKÏ�p3q3rtsms!óOÈ/p�^>]Iº`N�Pvp�Á�vg]KNdp;} ¼ }fPKÁsDKLS·�}��(TVJ a ¶�}�R i JMEeº½"x2x PmN
\ w"]<ú Nf#{TVJYJMÄ�Á ú N3�@TV¶m²sÁ ý Nn¹�LSLlTV²d¸3ötN���L cYc LfJ cYa ¶K±ZEj¸�XSÁ$a�UgEeF_¶ZI c"i LSL�¸�vg]I²d¸OEeJYL a XYEG´�L %�i XYE a TVº

c>]I±)±�HK²mE a T�XYEe]_²�[^]_J���EGJYLSºGL cYc vgLSX�Ã�]_J �mc Ákj�l����3���<Ì-Ë���rVÊT�:�%ÆSÉFpÎÁ�^3�_º��;  x Á imi �;¡�¡ I4��¡KÁ+v-��´��½"x2x�½ �
\ yt] Q(� ý ��#J¢f²(£"º�¢SÄ�¤V²d¸e#$�FR$¤VþS¶¥¤V²�¦mÁ|aTQ;§K·¥£ i ¤2¨T¢�I©#6¤�£ª¢�¸ ý £ª«�¬e±,¤�«�¬�_²��t®q�i§Kº�«�¬ i ¤t«Y¶ec>¶(¤V²K²+¢Sº4`|¤HI

¯ ¤�±�¢"«�¢ ¯ £�®�� ¯ cnö+�0R°c3�I±Z±�§K²�¬P¨"¤t«�¬�I²�Q�Ä�£�«�¢S±±£WÁkj$²>Ê*r�Ðtp(³2´;´"µ�l��3����¶J·�¸�¹J�gq6¸���ºBq3rtsms,pn�»dÌ�rVÊUK���ÇuÈKÇ	�*q3rVÈSÅ�pÎÁ iKi � ½ �t¡eI ½ � w Á{QF¤V²½¼ ¯ ¤V²¥¨T¬	£�¨T�KÁ�cfRtÁmö-¢�¨�� ½zx�x ¡��
¡ y



\ xt] v��4#J¢ ¯ £"¶(¤_¸�Á6a ý ¯�¯ � ¯ ` ¯ �I·(¤�·�¬eº�¬«�¬�¢�£-��®+ö=QMQ i ¯ ¢�¤_¸*I©£ i ¢�¨T« ¯ §K± Q�Ä+£ª«�¢f±,£$�$£�¬e²�¦e¤V²b¸MRz¹ ý ®�� ¯v$¤ ¯�¯ ��Ã�I^·(¤V²b¸0NÖ²F«�¢ ¯ ®�¢ ¯ ¢S²(¨T¢:h6¢�¾�¢�¨*«�¬�_²sÁkj�l��3����n�Ê¨ÆVÈKÏ�p3q3rtsms!óOÈ/pÎÁ(^3�Iº���c %g¿ I ¼ V Á/v-���(�OÁ i �
� y;w I3� x ��Á ½"x2y�y �

\ ½ � ] ö��/# ¯ ¤I¸�Äe¤�²d¸ ú �Àcf¤�«�¬ i ��´F¬	¨IÁ3a�R+¸�¤ i «�¬e´;¢ ¿ §Kº«�¬§(£�¢ ¯ ö-¢"«�¢�¨T«�¬��I²,®�� ¯ �g²b¸_¢ ¯ Ã�¤t«�¢ ¯ Rg¨T��§(£�«�¬P¨"¤Vºc>¶(¤�²K²�¢SºP£WÁkj�l��3�3�Á�(p3¸{ÐWÌMÆVÈKÇ`Ð=�>ÈOÉVÇuÈ�Ì-ÌYÊWÇuÈ�ÉtÂ4^��_º�� ½zx Á(v-�+�( �Á iKi � ½ � y I ½ V �OÁ�R i ¯ ¬Gº ½"x2x ¡+�
\ ½_½T] `{�n¹|�6# ¯ �F¨ � ¢"«�«SÁ ¿ �JUZ¬e²�¬P¨	¶sÁ3¤�²d¸°Ã��6h:���Ä¬Gº	£ª�_²sÁ�a�v-�I²Kº�¬e²�¢�¤ ¯ ¤V²d¸Äv-�_²ZI�Ã$¤�§(£�£�¬	¤�² % ¨T¢�¤�²

v-�2¬	£ª¢vÁkj��(p���Ð�rVóOÏ¨Ëªp���r�Ðtp/�6s,pÎÁ�´;�Iº©� y  �Á iKi � ½   y V I ½S¼2x�x Á ½zx�y�w �
\ ½   ] `{�w¹|�3# ¯ �F¨ � ¢"«�«fÁ ¿ �|U-¬G²�¬	¨-¶sÁ4¤V²d¸ÅÃ��|h:�{�Ä¬Gº	£��I²sÁ$a�#J¬	£ i ¢�¨*« ¯ ¤�º-c>¶(¤ ¯ ¤2¨T«�¢ ¯ ¬eþ�¤�«�¬��I²��t® % ¨T¢�¤�²R$¨T�2§(£ª«�¬	¨(ÂJ¬G±�¢MQ;¢ ¯ ¬¢�£TÆ@vZ�I²Kº�¬e²�¢�¤ ¯ ¬�«"ÄÇ¤V²d¸�vZ�I²ZI�Ãg¤t§(£�£ª¬	¤�²�¬«�Ä�Á�jÈ¬G² ý � ú �J��¢"¦_±,¤V²sÁ$Q(�ZcZ�

QF¨-¶�Ã�¤ ¯ «Yþ�ÁF¤V²b¸ ú ��#$�OÂ�¶��_±,¤�£ » ý ¸�£T�Î¾-ÁJn+rWÕKÇ`Ð	ÏzÇuÈe�:rVÈ+�*¶�ÆVó�Ï-Ï-Ç`ÆVÈe�KÇGÉVÈ:ÆIÍ�²>Ê*r�ÐWÌYÏ-Ï-ÇuÈ�ÉIÁ�#J¢ ¯ º¬G²/ÆQ i ¯ ¬e²�¦2¢ ¯ I�^3¢ ¯ ºP¤t¦mÁ ½"x�y2x �
\ ½f¼t] h:� ¿ �/#J§�¢S¶ ¯ ¢ ¯ Á/v��{Q(�|c3� ¯�¯ ¢�¤Vº�Á4#$�sö����M�;¢ ¯ ²�¢ ¯ Á6a�R�c3�I± i ¤ ¯ ¬P£ª�I²��t® ¿ §Kº«�¬§(£�¢ ¯ hÉ¢�¨*¢"¬e´;¢ ¯ £®�� ¯ c3¢SºGº§KºP¤ ¯ cnö ¿ RtÁkj�²>Ê*r�Ðtp(l��3�3�Ê¶�·�¸�¹f�$q6¸3��Ë ´_Ì�ÁK¹��_²d¸_�_²sÁ��g��Á(vZ�V´;¢f±�·(¢ ¯ ½zx�x V �
\ ½ ¡ ]<ú �/cf¤t«�¬ i �V´F¬	¨_Ádö���# ¯ ¤I¸�ÄvÁ(¤V²d¸eR���Q(� ý «�¨	¶+¢S±�¢S²d¸OÄ�Á/a-ö-¢S´;¢fº� i ±�¢S²F«���®��g²d¸_¢ ¯ Ã6¤�«�¢ ¯ R$¨*��§(£�«�¬	¨¿ �O¸_¢S±±£6¤V²d¸,v-¢"«�Ãf� ¯ � £WÁ�j0¸{ÐWÌMÆVÈ�r-ÉVÊ	ÆWÕ�»BKm�%ÆSÉ�Æ"ÍWÇuÈsÌ�Â/^3�Iº�� V Á iKi � ½I½  
I ½I½zx Á ½"x�x_¼ �
\ ½ � ] �m��I�cZ�Éc>¶+¢S²sÁ�¹|� ú �6c3¬e±�¬G²�¬�Á ú ¯ �eÁ6#$�nö��3�M�;¢ ¯ ²�¢ ¯ ¤�²d¸°Q(�JÎ3�Ï£"¶�¬j¸�¤�Á ý ¸�£*�eÁeÐrÇuÊfÌ-ÍeÌYÏ-Ï,·ÀrVÐ-ÆIÍ

q3rtsms!óOÈKÇ`Ð-ÆIË Ç©rVÈmÏ�p-Q i ¢�¨T¬P¤Vº:N�£�£ª§�¢��t®Ñl��3�3�Ò�7pZ�sÌ-ÍeÌMÐ¨Ëªp:�{ÊSÌMÆVÏ&q3rtsms!óOÈ/pkÂ:^3�Iº�� ½ ¡KÁ:vZ��� ¼ Á
R i ¯ ¬eº ½"x�x V �

\ ½ V ] R��Oö-§�¢fºwI©U$¤VºGº¢S²sÁ/a�R°¼(¤V±Ñ¬eºeÄ��t® ¿ §Kº�«�¬�§(£ª¢ ¯ ö-¢�¨T¬	£�¬�I²�I�¼�¢"¢�¸O·(¤�¨ � ö-¢z«�¢�¨T«�� ¯ £Ó®�� ¯ R$£"ÄO²(¨-¶ ¯ �_²���§¥£c3�O¸_¢�I`ö-¬G´_¬P£ª¬�_² ¿ §Kº�«�¬ i º¢�I©R$¨"¨*¢�£�£�c>¶¥¤V²K²�¢fº	£WÁ�j±l��3���on�Ê¨ÆVÈmÏ�p3q3rtsms!ó�ÈupÎÁ_^3�Iº©�_¡ ¼ Á�vZ���( �} ¼ }z¡KÁiKi ��¡Ï  ½ Ib¡ ¼ ¡KÁ4¼�¢S·/�Ô} ¿ ¤ ¯ ¨-¶�}�R i ¯ ¬eº ½zx�x �F�
\ ½�w"] R��dö-§+¢SºwI©U$¤VºGº¢S²�Á{a-öZ¢�¨T� ¯�¯ ¢SºP¤t«�¬e²�¦)ö-¢�¨T¬P£ª¬��I²ZI©¼�¢"¢�¸�·(¤2¨ �Ñ¿ §Kº�«�¬§¥£ª¢ ¯ ö-¢"«�¢�¨T«�� ¯ ®�� ¯ Q�Ä�²¥¨	¶ ¯ �I²��2§(£c3�O¸_¢�I`ö-¬G´_¬P£ª¬�_² ¿ §Kº�«�¬ i º¢�I©R$¨"¨T¢�£�£-c>¶(¤�²K²�¢Sº`ÁkjÕl��3���Ön�Ê¨ÆVÈKÏ�pZq3rtsms!óOÈ/pÎÁ/^3�Iº©�À¡ ½ ÁBv-���/ OÁ iKi �

  y �HI©  x � Á4¼�¢S·/� ½zx�x_¼ �
\ ½zyt] ö��:ö���¼7¤�º	¨T�_²�¢ ¯ Á ¿ �(Rg·:¸_§mº ¯ ¤�¶K±,¤�²sÁ�v����×���m�:¹��KÁ/#$�(h:��`4¢"«�¢ ¯ £ª¢S²�Á(¤V²d¸0R��(����U���Qv¶�¢"¬ � ¶sÁa�R+¸�´2¤V²(¨T¢�£�¬e² ý O�§¥¤Vº¬Gþ�¤t«�¬�_²�¤�²d¸Zö-¬G´;¢ ¯ £�¬«�Ä$®�� ¯ `4� ¯ «�¤V·Kº�¢-�Ä¬ ¯ ¢Sº�¢�£�£JQ�Ä+£ª«�¢S±,£¨Ákj=ØzÇGÉ�Ç^Ë�ÆIÍ��KÇGÉVÈ8ÆIÍ²>Ê*r�ÐWÌYÏ-Ï-ÇuÈOÉÑÙIÁ iKi � ½ ¡ y I ½ V  �Á ½zx�x_¼ �
\ ½zxt] ^m�Ñ���,Ãg¤ ¯ ¦�¤V²b¸ ú � ý ���Ä¬eº � ¢�£WÁÚÐrÇuÊSÌUÍeÌYÏ-Ï ÆVÈ�Û~²�ÌYÊWÏzrVÈ8ÆIÍMq3rtsms!óOÈKÇ`Ð-ÆIËuÇ©rVÈKÏÁ�ZKIÏ¨Ë�Ì�s!Ï�p» ` ¯ ¢S²_«�¬	¨T¢ÝI�U$¤�ºeº©Æ{� iKi ¢ ¯ QF¤I¸m¸�º¢�h6¬e´;¢ ¯ Á�v ú Á ½"x�x V ¾
\   � ] ¹|� ¿ ��Ãg¤ ¯ «Y¶Ñ¤V²b¸�U��2^m��`4�;� ¯ Á/a�v$¤ ¯�¯ ��Ã{·(¤V²b¸�N�²_«�¢ ¯ ®�¢ ¯ ¢S²(¨T¢6Q;§ iKi ¯ ¢�£�£ª¬��I²�¬e²�N�± i §mº	£ª¬G´;¢Jc>¶(¤�²ZI²�¢SºP£WÁ�j�l��3�3�on�Ê	ÆVÈKÏ�p��zÌMÊ*rVÏ�Õ/p(��ÍGÌMÐWË Ê�rVÈ/p/�ZKIÏ¨Ë�pkÂ/^3�Iº©��  y Á(v-�+� ½ Á iKi � ½ �HI ¼ ¡mÁ ú ¤V²F§(¤ ¯ Ä ½"x�x  _�
\   ½T] h:�sö��/Ã-¬�«Yº�¬e²sÁ�U��/cZ� ¿ ¢�¤I¸F�VÃZ£¨Á/¤V²b¸MQ(�/#$�(�M¢"¬G²(£ª«�¢"¬e²�Á�aUÂ�¶�¢hÂ{¤ i I`¹�¢�¤ � ¤t¦2¢,Rgº�¦�� ¯ ¬«M¶K±0ÆfRg²Rgº�¦�� ¯ ¬«M¶K±Ü®�� ¯ «Y¶�¢eQ;«�¤�·Kº¢ %�i ¢ ¯ ¤t«�¬��I²��t®�¤(ö-¬�¦�¬«�¤VºGºeÄ&NÖ± i º¢S±�¢¨²_«�¢�¸�Á/¼ ¯ ¤2¨T«�¬��I²(¤�ºeºGÄ*I�Q i ¤2¨T¢�¸�ÁRz¸�¤ i «�¬G´;¢ ý O�§¥¤Vº¬Gþ"¢ ¯ Ákj�¹+Ì-ÍeÍ4�ZKIÏ¨Ë�p6ndÌMÐ�»(p4�7pÎÁF^��_º�� V ½ Á iKi � ½zy�½�w I ½"yI¼2x Á % ¨T«"� ½zx�y  _�
\  2  ] R�� ¿ �3U$¤�¬e±���´F¬	¨Y¶&¤V²d¸�Îm�3#6¤ ¯ I�vZ¢�£�£¨Á=a�Rg² ý ¬�¦�¢S²¥¤V²(¤�ºeÄ+£ª¬	£�N�²_«�¢ ¯ ®�¢ ¯ ¢S²(¨*¢Ýcf¤�²(¨T¢Sº�¢ ¯ Á�jÇl����3�n�Ê¨ÆVÈKÏ�p��mÇGÉVÈ:ÆIÍ/²\Ê�r�ÐWÌYÏ-Ï�pÎÁ;^��_º�� ¼2x Á(v-�+� ½ Á iKi � w V I y ¡mÁ ú ¤V²/� ½zx�xO½ �

¡ x



\   ¼t] Q(�(U$¤SÄ � ¬G²sÁ7�ÉÛ�ÆWÕdË Ç	ÞvÌ$ß�Ç^Í�Ë�ÌYÊen�»dÌ�rVÊ,KvÁ�` ¯ ¢S²F«�¬P¨T¢:U$¤�ºeº`Á� V²b¸±¢�¸_¬«�¬�I²�Á ½"x2x ¡+�
\  �¡ ] ö�� ú �uU$¤ ¯�¯ ¬	£��I²sÁ6a�Rz¸�¤ i «�¬e´;¢ ý O�§(¤�º¬Gþ�¤t«�¬�I²i®�� ¯ c>¶(¤�²K²�¢SºP£�Ã6¬�«Y¶@c ¯ �;£�£�«�¤�º � Ákj ¿ � ý ²�¦��/«M¶�¢�£ª¬P£WÁcf¤ ¯ º¢"«��I²½�g²�¬e´;¢ ¯ £ª¬�«�Ä�Á % «�«�¤�Ã�¤�Á % ²F«�¤ ¯ ¬�mÁ�cf¤V²(¤_¸�¤�Á:ö-¢�¨T¢f±�·(¢ ¯ ½"x V x �
\  2� ]mà � ú ��U$¤�£�£WÁ�h=�(Rgº��I²(£��KÁ:ö��dö-§(¨-¶(¤�± i ¤V²d¸e#$��Ã-� i ¬e²¥¤t«Y¶�Á{��r�è	Ç^ÍGÌ<ÆVÈ�ÛÅÐZÇuÊSÌ-ÍeÌMÏ-Ï�q3rts@ÕKóKËuÇuÈOÉ

�<Ì��>Ë©rVÊT�SÏ�p�Q i ¢�¨T¬	¤�º4N�£�£ª§+¢=��®6l��3�3�Á�(p��sÌ-ÍeÌMÐ¨Ëªp4�{ÊSÌMÆVÏáq3rtsms!ó�È/pkÂu^��_º�� ½S¼ Á ú §m²�¢ ½zx�x �F�
\   V ] Â$�|UZ¢Sºeº�¢�£ª¢"«M¶0¤�²d¸@`{�4^m�/�$§K±,¤ ¯ Á6a�`3£�¢"§d¸_�_²���¬P£ª¢0Q;¢�O;§�¢S²(¨*¢�£T��j�N�²Å��r�è	Ç^ÍGÌiq3rtsms!óOÈKÇ`Ð-ÆIËuÇ©rVÈKÏâ�ÆVÈ�Û�è�r�rt��Á ú ��ÃZ¬e·(£��I²sÁ ý ¸�� » cfh-cD` ¯ ¢�£�£TÆ3#J�F¨"¤�h-¤�«��_²sÁ(¼�¹�Á ½"x�x V ¾��
\   w"]<ú ��U-�Iº�«YþS±,¤�²sÁ{a�RdQ;¬G± i º�¢:R$¨"¨T§ ¯ ¤t«�¢ ¿ ¢"«Y¶��O¸i«��Ýcf¤�º	¨T§mº	¤t«�¢�Q i ¯ ¢�¤_¸*I�£ i ¢�¨T« ¯ §K± ¿ §Kº«�¬ i º�¢�R$¨,I

¨T¢�£�£ ý ¯�¯ � ¯ ` ¯ �I·(¤�·�¬eº�¬«�¬�¢�£WÁ�j�l����3��n�Ê	ÆVÈKÏ�p3q3rtsms!óOÈ/pÎÁ_^3�_º���¡ � Á iKi ��¡ V ½ I|¡ V ¡mÁ ¿ ¤ ¯ ¨-¶ ½zx�x  _�
\   yt]�¿ ��¹|�|U-�_²�¬¦mÁ-a % ¯ «Y¶��2¦��_²(¤VºGºeÄ&Rg²(¨-¶�� ¯ ¢�¸M#�º�¬e²d¸�N�²_«�¢ ¯ ®�¢ ¯ ¢S²(¨*¢�Q;§ imi ¯ ¢�£�£ª¬��I²��$£�¬e²�¦e«Y¶�¢,QF¤�«��c3�;£�«�c ¯ ¬�«�¢ ¯ ¬�_²sÁkj�²>Ê*r�Ðtp4³2´;´;ã�l��3�3�ÄlYÈdË�p{��K�s@Õ/p4rVÈ0lMÈSÅ�pZn�»dÌ�rVÊ,KvÁ i � ¼O½ ¡KÁ���¶�¬	£�«Yº¢ ¯ Á�# ¯ ¬«�¬	£"¶c3�Iº�§K±h·�¬	¤OÁ7cf¤_�GÁ�Q;¢ i «z� ½zx�x �F�
\   xt]�¿ �:¹|�/U-�I²+¬¦KÁfa�`{¢ ¯ ®�� ¯ ±,¤V²(¨*¢=��®ZRz¸+¤ i «�¬e´;¢�N�²_«�¢ ¯ ®�¢ ¯ ¢S²(¨T¢mQ;§ iKi ¯ ¢�£�£ª¬��I²i®�� ¯ ö=QBI�cnö ¿ R~�Ä¬«M¶

¤ZÂJ¬G±�¢�I�^J¤ ¯ ÄF¬e²�¦��g£ª¢ ¯ `{� i §KºP¤t«�¬��I²sÁ�jÝ²>Ê*r�Ðtp/l��3�3�Áß/rVóOÊfË�»elYÈdË�p/�ZK�s@Õ/pÓrVÈ0��ÕKÊSÌMÆ;Û���ÕdÌMÐWËuÊWóFsndÌMÐ�»�ÈKÇ©ä	ó:ÌYÏ�åæ�nÕ�ÕdÍQÇ`Ð-ÆIËuÇ©rVÈKÏ¨Á ¿ ¤t¬e²mþ�Á7ÃZ¢ ¯ ±,¤V²OÄ�Á iKi �(  V w I©  wv½ Á{QÏ¢ i «"� ½zx�x V �
\ ¼ � ]�¿ �d¹|�(U-�_²�¬¦mÁ(`{��c ¯ ¢�£ i �KÁ(¤�²d¸i�m��Q;«�¢"¬¦_º¬«Mþ�Á/aTQ;§ iKi ¯ ¢�£�£ª¬��I²e�t®fv-¢�¤ ¯ IÓ¤V²d¸e¼7¤ ¯ I�¢S²d¸ic ¯ �Ï£�£�«�¤Vº �·OÄZ¹�¬G²�¢�¤ ¯ ` ¯ ¢�I3¤�²d¸,`{�;£�«/IuØdº«�¢ ¯ ¬G²�¦KÁ�j�l����3�D�7p(�sÌ-ÍeÌMÐ¨Ëªp4�{ÊSÌMÆVÏ�q3rtsms!óOÈ/pÎÁ_^3�Iº©� ½ � Á(vZ��� ¼ Á iKi �V ½ ¡FI V   x Á4R i ¯ ¬eº ½zx�x  _�
\ ¼O½T]�¿ �O¹|��U-�_²�¬¦mÁF��� ¿ ¤I¸�¶���Ã@Á+¤V²d¸ÝQ¥�_^3¢ ¯ ¸6ç§sÁ/a�R+¸�¤ i «�¬e´;¢g#�º¬G²d¸ ¿ §mº«�¬NI��g£ª¢ ¯ öZ¢"«�¢�¨*«�¬�_²sÁkj�l����3�n�Ê¨ÆVÈKÏ�p�lMÈSÅzrVÊ*s,p6n�»dÌ�rVÊ,KvÁ;^��_º���¡ ½ Á(v-�+��¡KÁ iKi � x ¡�¡eI x V�� Á ú §KºGÄ ½zx�x �_�
\ ¼   ]�¿ ��¹|�|U-�_²�¬¦½¤V²d¸�ö���Ã�� ¿ ¢�£�£�¢ ¯ £�¨	¶m±�¬«�«SÁ/�ZÛ�ÆWÕdËuÇ	Þ�Ì�ß�Ç^Í Ë"ÌYÊ¨Ï�è��bË Ê¨ódÐ¨Ë óOÊSÌYÏ�ÂZ��ÍûÉ;rVÊ¨Ç^Ë	»;s!Ï�Â<ÆVÈ�Û�nÕ�ÕdÍQÇ`Ð-ÆIË Ç©rVÈmÏ¨Á��zº§OÃJ¢ ¯ R$¨"¤_¸_¢S±�¬P¨6`|§K·Kº¬P£"¶�¢ ¯ £WÁ(#J�Ï£ª«��I²sÁ ¿ RtÁ ½"x2y �_�
\ ¼_¼t]�¿ �d¹|�(U-�_²�¬¦mÁ�Q(�d¹|� ¿ ¬Gºeº�¢ ¯ ÁO¹|�(#$� ¿ ¬eºP£ª«�¢"¬e²sÁF¤�²d¸ ¿ � ú ��Q�¶+¢S²(£�¤OÁ�a�`{¢ ¯ ®�� ¯ ±±¤V²(¨T¢g�t®ÓRz¸�¤ i «�¬e´;¢¹�¬e²+¢�¤ ¯ N�²_«�¢ ¯ ®�¢ ¯ ¢S²(¨T¢fQ;§ iKi ¯ ¢�£�£�¬�_²=®�� ¯ ö=QBI�cnö ¿ R�¬e²:«Y¶�¢�` ¯ ¢�£�¢S²(¨T¢3�t®7¼#º	¤�«4h-¤SÄOº¢"¬�¦I¶�¼(¤I¸_¬G²�¦KÁ�j²>Ê*r�ÐWÌ-Ì�ÛVÇuÈOÉVÏ�r"Å�Ë�»dÌBµ�Ì�Ë�»�l��3�3�êé8Ì�»�Ç`Ð-óKÍÎÆVÊÑndÌMÐ�»�È�rIÍÔr-ÉHK±q3rVÈSÅ�ÌYÊSÌMÈ:ÐWÌ:ë�é6n3q�Ë ´_Ì�ì�Â�R6«�íP¤tîF«�¤Fï�ÃgR�ï

¿ ¤"ð0ñ x2x V �
\óò ¡ ]�¿ ��ô|�{UZ��î�¬�¦�ï3a�hZ¤ i ¬PõMö-¢z«�¢�¨T«�¬�2î0¤tî¥õÇQ;§ iKi ¯ ¢�£�£ª¬���î0��®ZN�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨*¢$¬î�ö=QÉIªcfö ¿ R�ïkjÝl����3�l�÷¥øªpfq3rt÷"ù�ú�ûzú�÷�üTú�rt÷0�Éü�rtý_þ*ø	ÿ©ü�þ�Â|���(ú�ú�ü�»;Â��t÷�Ûm��ÿ��t÷����/²3û*r�üTú�þ�þ�ÿ	÷	��ï(öZ¢"« ¯ ��¬«zï ¿ N�ï ¿ ¤"ð0ñ x�x �_�
\óò � ]�¿ �;ô|�FU-�2î�¬¦+ïÀa�RÚc3��
 i ¤ ¯ ¬	£���î��t®BQ;§�(£ i ¤�¨T¢gR$õ�¤ i «�¬��;¢Z¼{¬í�«�¢ ¯ ¬î�¦��/¢�¨��+î�¬	O;§�¢�£À®�� ¯ ö=QBI�cfö ¿ RN�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨*¢=Q;§ iKi ¯ ¢�£�£ª¬���î/ï�j±²3û�rtü�p7�el�·�q6¸���Ë ´���ï ¿ ��îF«�¢ ¯ ¢"ð;ï�cfR�ï(v-���;¢�
��(¢ ¯ ñ x2x�w �
\óò V ]�¿ �3U-�2î�¬¦�¤�î(õÈ�×�|^3¢"¢ ¯ ¤ � ¤�¨���¢"îuï$a�`{¢ ¯ ®�� ¯ 
,¤tî(¨*¢�^f¤ ¯ ¬	¤���¬í�¬«�ð0�t®�ô�¬�î�¢�¤ ¯ ¿ §�í«�¬§(£�¢ ¯ ö-¢z«�¢�¨,I«�¬���î@®�� ¯ ö:QBIªcfö ¿ R�ïkjM²3û*r�üTú�ú�Ûtÿ	÷	��þÑrªù,ø�»(úáµ�Ì�ø�»�l��3�3� é(ú�»;ÿ©ü�ý����tûÄn(ú�ü�»;÷�r��Ôr��HKDq3rt÷"ù�ú�ûzú�÷�üTú

ë�é6n3q�Ë ´_Ì�ì�Â�^3��í©��ñ2ï iKi � ò w  HI ò w V ï4RÉ«�í	¤�î_«�¤_ï7ÃZ¢"� ¯ ¦2¬	¤_ï ¿ ¤"ð0ñ x�x V �
\óò w"] ö��(U-� ¯�� �;�Fõi¤tî¥õih:�7Ãg¤t¦2í¬	¤ ¯ õ_¬©ï|aTQ;¬�¦�î(¤�í4ö-¢�£�¬¦�î�®�� ¯ ö-¬�¦�¬�«�¤tí ¿ §�í«�¬ i í�¢$Rg¨"¨T¢�£�£Éc3��
�
�§�î+¬	¨"¤8I

«�¬���î(£*ïkj�l��3�3�on�û��t÷�þ�p3q3rtsmsmýF÷/pÔï�^3��í©�7c %g¿ I�  ò ï iKi � ò w�y I ò y ò ï ¿ ¤ ¯ ¨���ñ x�w �_�
���



\óò yt] U���cZ��U-§(¤�î�¦�ï6q3rts���ÿ	÷/ú�Û��iý��kø�ÿ�����ø	»,²�û�r�üTú�þ�þ�ÿ	÷	�tÂ3�6û*û �HKm²3û*r�üTú�þ�þ�ÿ	÷	��Â!�t÷7ÛÑ�eý��ø�ÿ	ýFþ�ú�ûmØmú�ø�ú�ü��
ø	ÿ©rt÷0ùzrtû�Ø$���*q{Øg�i� q{»��t÷+÷/ú��óþ*ï6`"�/��ö��#�$��¢�£�¬	£*ï$%|í¢�¨T« ¯ ¬	¨"¤�í!%|î�¦�¬�î�¢"¢ ¯ ¬î�¦�öZ¢ i «"��ï3` ¯ ¬î¥¨T¢"«��2î
&-î�¬��;¢ ¯ £�¬«�ð;ï;` ¯ ¬î(¨T¢z«���îuï(v('�ï�ñ x�x �F�

\óò xt] h:��R��+N í�«�¬P£Tï{a�R-î,R$õ+¤ i «�¬)�;¢ ¿ §�í�«�¬�§(£ª¢ ¯ ö-¢z«�¢�¨T«�� ¯!� ¬�«��*'��2¬îF«ZR+
 i í�¬«�§¥õ_¢Z¤tî(õ,ö-¢zí	¤"ð,%3£�«�¬)
±¤HI
«�¬���î/ï�j�l�-#-#-��(p��/ú.�ú�üTø�p{�6û"ú/�tþáq3rtsmsmýF÷/pkÂ�^3�2í��/ñ" Fï(v-���(�Fï iKi � w2w ¡�I w�y �Fï0'�§�î+¢�ñ x�x ¡��

\ ¡1� ] �×��cZ�2';¤43;¢�£+56%3õ��87�ï��iÿ©ü�û�rt�9�tÞ;úZ��r���ÿ:�úÑq3rtsmsmýF÷�ÿ©ü���ø�ÿ©rt÷+þ*�(N;%#%#%Å` ¯ ¢�£�£*ï/ñ x�w ¡��
\ ¡+ñ ] ö��FU���'�����î¥£ª��î±¤tî(õ�ö���%6�;ö-§(õ_¦2¢"��îuï7�6û*û �HK$��ÿ���÷����7²3û*r�üTú�þ�þ�ÿ	÷<�>=,q3rt÷�üTú?�(ø�þ@�t÷�Ûin(ú�ü�»;÷�ÿ©ä�ý�ú�þ*ï

` ¯ ¢"îF«�¬P¨T¢:U$¤�íí©ï%|î�¦�í�¢ � �;�Fõ0c3í¬�A/£*ï(v('�ï/ñ x2x ò �
\ ¡Ï  ] R��;h:�;�:¤"ð;¢6¤�î(õ�ö��_R���ÃZ¢"� ¯ ¦�¢ÏïÀa.� ¯ ¤tî(£6
�¬	£�£ª¬���î��t® ¿ §�í«�¬ i í�¢TS+¢�õ�`�R ¿ Q;¬�¦�î(¤�í	£|���;¢ ¯ ¿ §�í�«�¬ i í¢c#�(¤�î�î�¢"í3¤�î(õ�ö-¬)�;¢ ¯ £ª¬�«ªðeQ;ð�£�«�¢�
±£Tïkj�l�-#-#-Òn;û �t÷�þ�pfq3rtsmsmýF÷/p$n(ú�ü�»;÷�r���pÔïÀ^3�2í��/c!B ¿ I�ñ y ï4v-���

C ï imi � C  ��HI C   V ï"B$¨*«����(¢ ¯ ñ x�w �_�
\ ¡ ò ] Q(�/R��/�:¤�£�£�¤4
 ¤�î(õMU��7^m�u`{�;� ¯ ïÉa�hÉ����§(£�«D�/¢�¨���î�¬PO�§�¢�£�®�� ¯ QÏ¬¦�î¥¤tí3` ¯ �F¨*¢�£�£�¬î�¦+Æ:R Q;§ ¯ �;¢zð;ïkj²3û*r�üTú�ú�Ûtÿ	÷	�tþ=rªù:ø�»(ú$l/-#-E-3Â�^3��í�� w ò ï�v-�+� ò ï iKi ��¡ ò�ò Ib¡ y ñ2ï ¿ ¤ ¯ ¨���ñ x2y C �
\ ¡2¡ ] R��;�$í�¢"¬î/ïFÃ��F�m�;�:¤tí�¢��Ñ¤tî(õ�`{��F×�	G6¤t¬�¢ ¯ ï�a à ¢ ¯ ��¼�� ¯ ¨T¬î+¦�¤�î(õ ¿ ¬î�¬�
�§

I:
�¢�¤�îZI©£�O;§(¤ ¯ ¢�Ib¢ ¯�¯ � ¯

%3O�§¥¤tí¬�H�¤t«�¬�2î�®�� ¯ ¿ §�í«�¬§(£�¢ ¯ ö-¢"«�¢�¨T«�¬���îm¬î�c3�FõF¢�I�õF¬)�F¬	£ª¬���î ¿ §�í�«�¬ i í¢�I©¤�¨z¨T¢�£�£|c#�(¤�î�î�¢"íP£Tïkj�l/-E-#-
n;û �t÷�þ�pZé(ú�»;ÿ©ütp$n(ú�ü�»;÷�r���pkÂ/^3��í��F¡ C ï�v-�+�� Fï iKi �(  w V If  y;w ï ¿ ¤�ðeñ x2x V �

\ ¡ C ] h:���$����î+��ïÄa�`3£ª§+¢�õ_�FI�î��2¬	£ª¢oQ;¢�O;§�¢"î(¨*¢�£�¤tî(õÒN�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨*¢�cf¤tî(¨T¢zíí	¤�«�¬���îI�/¢�¨���î�¬	O;§�¢�£M®�� ¯Q i ¯ ¢�¤�õ+I�£ i ¢�¨T« ¯ §
 Q;ð+£ª«�¢�
,£{I�Q i ¯ ¢�¤�õÅQ i ¢�¨T« ¯ §
J�$��¢"� ¯ ð�¤�î(õK�À¢�¨���î�¬PO�§+¢�£=¬�îK';¤ i ¤�î/ïkj�l�-3�
l�qL-on;û �t÷+þ�pÔï�^��2í���%É� w ¡+ï iKi �/ñ�� y ò I�ñ�� x  _ï ¿ ¤"ð0ñ x�x ñ��

\ ¡ V ] %6�|R��4ô�¢"¢e¤�î(õ@ö��3Ã�� ¿ ¢�£�£�¢ ¯ £�¨���
�¬«�«"ï{Ø$ÿ���ÿ�øM���gq3rtsmsmý_÷�ÿ©ü���ø	ÿ©rt÷(ï3�$í§ � ¢ ¯ Rg¨"¤�õ_¢N
�¬	¨�`Ó§��ZIí¬P£;��¢ ¯ £Tï�GJ�;£�«���îuï{ñ x�x ¡+�
\ ¡ w"] v��2F×���m�/ô��+ï/ö��/ö���¼(¤tíP¨T��î+¢ ¯ ï�¤tî(õ�R��2&���U��/Q���¢"¬�3��uï�a�R$õ�¤ i «�¬)�;¢O%3O�§(¤�í¬�H"¢ ¯ ¿ Q	%Á`{¢ ¯ ®�� ¯ I


,¤�î(¨T¢J¬�îm«���¢Z` ¯ ¢�£ª¢"î¥¨T¢6�t® ¿ §�í«�¬ i ¤�«���¼(¤�õ_¬�î�¦�ïFN�îF«�¢ ¯ ®�¢ ¯ ¢"î¥¨T¢;ï�¤tî¥õ�v-�2¬	£�¢;ïkj=²3û�rtüTú�ú�Ûtÿ	÷<�tþZrªù�ø�»(úµ(ã�ø	»�l�-#-#-Òé(ú�»;ÿ©ü�ý����tû0n(ú�ü�»;÷�r��Ôr��HKÕq3rt÷"ù�ú�û"ú�÷�üTú�ë�éÉn3q�Ë ´;ã�ì�Â iKi �F¡�� x I�¡�ñ ò ï|c#��¬	¨"¤�¦��+ï(Nªô|ï2'�§+íð
ñ x2x C �

\ ¡ yt] v��PF×�3���Bô���ï6ö��|ö��3¼(¤tíP¨T��î+¢ ¯ ï3¤�î(õÅR��Q&��|U���Q���¢z¬)3	�/ï-a�R$õ�¤ i «�¬)�;¢R%3O;§(¤tí�¬)H�¤�«�¬�2îM®�� ¯ c3�eI
c#�(¤�î�î�¢"í:N�îF«�¢ ¯ ®�¢ ¯ ¢zî(¨T¢,¬îD¤ ¿ §+í«�¬ i ¤t«/�Ä¼(¤�õF¬î�¦K%|î	�_¬ ¯ �2î
�¢"îF«"ï�jÇl/-E-#- n;û �t÷+þ�p:q3rtsmsmý_÷upÔï
^3��í©��¡ ò ï(vZ���( �} ò }z¡�ï iKi �/ñT¡�¡+ñ,I�ñT¡ C ò ï4¼�¢���} ¿ ¤ ¯ ¨���}�R i ¯ ¬í|ñ x�x C �

\ ¡ xt] h:�3ô�§ i ¤�£�¤tî¥õDQ¥�|^�¢ ¯ õ6ç§/ï=a�ô�¬î�¢�¤ ¯ ¿ §�í�«�¬wI�§(£�¢ ¯ ö-¢z«�¢�¨T«�� ¯ £=®�� ¯ Q;ðFî(¨�� ¯ �2î���§(£�c3�Fõ_¢�I©õ_¬��_¬P£ª¬�2î¿ §�í�«�¬ i í¢�I©¤�¨"¨*¢�£�£�c#�(¤�î�î�¢"íP£TïkjMl/-#-E- n�û��t÷�þ�p3l�÷"ùzrtû*s,p:n�»(ú�rtû,KÏï{^3��í©�4N;�WI ò C ïJvZ���3ñ�ï iKi �fñ"  ò I
ñ ò V ï�';¤tîF§(¤ ¯ ð�ñ x�y2x �

\ C � ] h:��ô�§ i ¤�£$¤�î(õMQ(��^3¢ ¯ õ6ç§/ï3a�v-¢�¤ ¯ I	®©¤ ¯ hÉ¢�£�¬	£�«�¤tî¥¨T¢:�t® ¿ §�í�«�¬NIb§(£�¢ ¯ ö-¢"«�¢�¨T«�� ¯ £6¬î½R$£ªðFî(¨�� ¯ �2î���§¥£c#�(¤�î�î�¢"íP£Tïkj�l�-#-#-on;û �t÷�þ�p3q3rtsmsmýF÷/pÔï�^3��í©�7c!B ¿ I ò y ï�v-�+�_¡�ï iKi ��¡ x V I C � y ïuR i ¯ ¬�í|ñ x�x �F�
\ C ñ ] &�� ¿ ¤�õ	��� � ¤�î(õ ¿ ��U-��î+¬¦�ï�a ¿0¿ Q	% N�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨*¢°Q;§ imi ¯ ¢�£�£ª¬���î�®�� ¯ ö-¬ ¯ ¢�¨T«/I©£ª¢�O�§�¢zî(¨T¢Q i ¯ ¢�¤�õ+I�£ i ¢�¨T« ¯ §
 cfö ¿ R�ïkj�l�-#-#- n;û �t÷+þ�p|q3rtsmsmýF÷/pÔï;^3��í��;¡Ï _ï imi � ò ñ w�y I ò ñ y2y ï(ö-¢�¨2�7ñ x�x ¡��

C ñ



\ C   ] &�� ¿ ¤�õ��+� � ï�a ¿0¿ Q	%oN�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨*¢ÕQÏ§ iKi ¯ ¢�£�£�¬��îÅ®�� ¯ R$¨"O;§�¬P£ª¬«�¬�2îÄ¤tî¥õÄö-¢�
��Fõ_§+í	¤t«�¬�2îÄ�t®ö-¬ ¯ ¢�¨T«JIªQÏ¢�O�§+¢"î(¨T¢�cfö ¿ RÊQÏ¬¦�î¥¤tí	£*ïkj�l/-E-#-on;û �t÷�þ�pÓq3rtsmsmý_÷/pkÂ�«��Ñ¤ imi ¢�¤ ¯ �
\ C ò ] v�� ¿ ¤tî(õ+¤�ðF¤�
 ¤tî¥õ°Q(��^3¢ ¯ õ6ç§uï�a�R-î(¤�íð+£ª¬	£m�t®=¤tîÁR iKi ¯ �"S�¬�
,¤t«�¢,ö-¢�¨*� ¯�¯ ¢"í	¤�«�¬�î�¦�ö-¢"«�¢�¨T«�� ¯ ï�j

Ð±ÿ	ûzú��ú�þ�þ�²Zú�ûTþzrt÷S���6q3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þm�Z���(ú�ü�ÿ?���{l�þ�þ�ý�ú�rt÷Ml�÷(øªú�ûbù�ú�ûzú�÷�üTú�ÿ	÷&��r���ÿ:�úÕÐ±ÿ	û"ú.�ú�þ�þ
�ZK2þ*øªú�smþ*ï/ñ x�x;w �

\ C ¡ ] ö�� ¿ ¬Põ�õ_í¢z«���îuï{a ¿ ¤�îZI:
,¤�õ_¢�v-�2¬	£�¢=¬�îR& ¯ �(¤�îR%Óî	�F¬ ¯ �2î
�¢"îF«�£f¤tî(õR� ¯ ¤tî(£ i � ¯ «�¤t«�¬��î@QÏð�£�«�¢�
,£*Æ¿ �Fõ_¢"íP£m¤tî(õ ¿ ¢�¤�£�§ ¯ ¢�
Ñ¢"î_«�£Tï�jÕl�-#-#- n;û �t÷+þ�pZq3rtsmsmý_÷/pÔï|^3�2í���c!B ¿ I© _ñ2ï iKi �Jñz  ò  ~Imñz t¡+ñ�ï
ñ x;w ò �

\ C�C ] ö�� ¿ ¬Põ�õ_í�¢"«��2î/ï0aTQ;«�¤t«�¬P£ª«�¬	¨"¤�íwI i �_ð+£ª¬P¨"¤tí ¿ �FõF¢"í	£M��®T%Óí�¢�¨T« ¯ ��
±¤t¦�î+¢"«�¬P¨@N�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢Ïïkjæl/-E-#-
n;û �t÷�þ�p0-9�ú�ü*ø�û�rts����_pfq3rtsU���ø�pÔï;^3��í��2% ¿ c·I�ñ x ï{ñN� V I�ñ"  w ï/RZ§�¦��/ñ x�w�w �

\ C2V ] ö�� ¿ ¬Põ�õ_í¢z«���îuï�aTc#�(¤�î�î�¢"í ¿ �Fõ_¢zí¬î+¦Ä¤tî¥õV�$� ¯ ¢�£6����íPõÊQÏ¬¦�î¥¤tím` ¯ �F¨T¢�£�£�¬î�¦Á¬îW&-î(õ_¢ ¯/� ¤�«�¢ ¯R$¨T�2§(£ª«�¬	¨"£*Æ�RZî@R-î¥¤tíðF«�¬P¨"¤tí9B+�;¢ ¯ �F¬¢ � ï�jÝl�-#-#-ê�7po¸6üTú/�t÷+ÿ©üX-3÷	�_p/^3��í©�LB�%ëI�ñz _ï|î��+��ñ2ï iKi �
¡FI©  y ï0';¤�î_§¥¤ ¯ ð�ñ x�y�w �

\ C w"] ö�� ¿ ¬Põ�õ_í�¢"«��2î ¤tî¥õ R���ö���Q i ¤t§�íPõ_¬î+¦�ï,j�%|í�¢�
�¢"îF«�£i��®YF�¢�¤�3*I©£ª¬�¦�î(¤�íiöZ¢"«�¢�¨*«�¬�2î~¬�îov-��îZI
Ãg¤t§(£�£ª¬P¤tî,v-�2¬	£�¢;ïkj-¬�î��ZÛtÞ��t÷7üTú�þ6ÿ	÷,�(øM��ø	ÿ	þ*ø	ÿ©ü����_��ÿ��t÷����(²3û*r�üTú�þ�þ�ÿ	÷	�$��é�r��p�Z�è3��ÿ��t÷�����Ømú�ø�ú�üTø	ÿ©rt÷(ï
U���^m�+`{�;� ¯ ¤tî¥õY'��2G$��$�+��
,¤2£Tï2%3õ�£T�05[';R$NJ` ¯ ¢�£�£*ÆJÃ ¯ ¢"¢"î � ¬	¨��/ï7c9�$ï/ñ x�x ò 7��

\ C yt] Q(�6ô|� ¿ ¬íí�¢ ¯ ï:a�RZîÁR$õ�¤ i «�¬)�;¢½ö-¬ ¯ ¢�¨T«JIªQ;¢�O�§�¢zî(¨T¢0c3�Fõ_¢�I©ö-¬)�F¬	£�¬�2î ¿ §�í«�¬ i í�¢�I�Rg¨"¨T¢�£�£�h6¢�¨T¢"¬��;¢ ¯®�� ¯ ¿ §�í«�¬§(£�¢ ¯ N�îF«�¢ ¯ ®�¢ ¯ ¢zî(¨T¢:h6¢�¾�¢�¨T«�¬�2î/ïkj�l�-#-#-Òn;û �t÷�þ�pfq3rtsmsmýF÷/pÔï7^3�2í��(¡ ò ïuv-���/ ;} ò }"¡�ï iKi �
ñ w ¡ V I�ñ w C�C ïu¼¥¢N�/� } ¿ ¤ ¯ ¨���}�R i ¯ ¬�í|ñ x�x C �

\ C xt] Q(��ô|� ¿ ¬�íí�¢ ¯ ï�a�� ¯ ¤t¬�î�¬î+¦oR-î(¤tí�ð�£�¬	£M��®&R$õ�¤ i «�¬��;¢�N�îF«�¢ ¯ ®�¢ ¯ ¢"î¥¨T¢°Q;§ iKi ¯ ¢�£�£ª¬���î ®�� ¯ ö-¬ ¯ ¢�¨*«/IQ;¢�O;§�¢"î¥¨T¢Mc3�Fõ_¢ÝI�ö-¬��_¬P£ª¬���î ¿ §�í�«�¬ i í¢�I©R$¨"¨T¢�£�£�QÏð�£�«�¢�
,£*ïkjÈl/-#-E- n;û �t÷�þ�p�q3rtsmsmýF÷/pÔï6^��2í��3¡�¡+ï
v-�+��¡�ï iKi ��¡ y�y Ib¡ x C �

\ V � ] Q(��ô|� ¿ ¬�íí¢ ¯ ¤tî¥õ=R���v���G6¤ ¯ �(�;£�¤_ï�a�R ¿ �FõF¬8\(¢�õ ¿0¿ Q	%,hÉ¢�¨T¢"¬)�;¢ ¯ ®�� ¯ öZ¢"«�¢�¨*«�¬�2î$�t®7ö=QBI�cfö ¿ RQ;¬�¦�î(¤�í	£6¬îe¼(¤�õ_¬�î�¦�c#�(¤tî+î�¢"í	£*ïkj�²3û*r�ütp(�il�·�q6¸���Ë ´_Ì�ï�F&¤�£;�+¬î�¦2«���îuï�ö��ÔcZ�
\ V ñ ] ô|�9G$� ¿ ¬�í	£ª«�¢"¬îuï$a�N�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨*¢,hÉ¢�¾�¢�¨T«�¬���î]�/¢�¨��+î�¬	O;§�¢�£�¬�î°Q i ¯ ¢�¤�õ°Q i ¢�¨T« ¯ §
 c3��
�
�§�î+¬	¨"¤8I

«�¬���î(£*ïkj�²3û*r�üTú�ú�Ûtÿ	÷	�tþ�rªù:ø	»(ú$l�-#-#-�Â�^3��í©� w V ï�î+��� V ï iKi � V�C w I V w ñ2ï{ñ x�y2y �
\ V   ] ô|�G$� ¿ ¬í	£�«�¢"¬�î/ï�a�N îF«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢ZQ;§ iKi ¯ ¢�£�£�¬�2î�«��áR-¬	õ�R$¨"O;§�¬	£�¬«�¬��îm¬�î�öZ¬ ¯ ¢�¨T«/I©£ª¢�O;§�¢"î¥¨T¢-Q i ¯ ¢�¤2õ*I£ i ¢�¨*« ¯ §�
 c3��
�
�§�î+¬	¨"¤�«�¬�2î(£Tï�j�l/-E-#-Òn;û �t÷+þ�pJq3rtsmsmýF÷/pÔï�^3�2í�� ò V ï�î����|ñ2ñ�ï imi �|ñ" �����I$ñz ��2 _ï

ñ x2y�y �
\ V ò ] &�� ¿ ¬�« ¯ ¤�¤tî¥õiU��(^m�(`{�;� ¯ ï3a�R$¨T«�¬)�F¬«�ðÑö-¢"«�¢�¨T«�¬���î,¬î½¤ ¿ §�í�«�¬NIb§(£�¢ ¯ %|î��F¬ ¯ ��î
Ñ¢"î_«zïkj&Ð±ÿ	û"ú.�ú�þ�þ²Zú�û*þzrt÷����3q3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þ�Âu^��2í�� ò ï iKi �/ñ*¡ x I�ñ w ¡+ï{ñ x�x V �
\ V ¡ ] &�� ¿ ¬« ¯ ¤@¤�î(õ°U���^m�f`{�;� ¯ ï�a�Rgõ�¤ i «�¬)�;¢½ö-¢�¨T� ¯�¯ ¢zí	¤t«�¬î�¦&ö-¢"«�¢�¨T«�� ¯ £m®�� ¯ cfö ¿ RÜQÏð�£�«�¢�
,£*ïkj

Ð±ÿ	ûzú��ú�þ�þg²-ú�ûTþzrt÷����fq3rtsmsmýF÷/pÔï_^3��í©�( _ï(v-�+��¡�ï iKi ��¡�ñ C I C�C �Fï|ñ x2x V �
\ V�C ] &�� ¿ ¬�« ¯ ¤$¤tî(õ�U���^á�;`{�;� ¯ ï/a�v-¢"§ ¯ ¤tí�v-¢z« � � ¯ 3D�/¢�¨���î�¬PO�§�¢�£u®�� ¯ Rgõ�¤ i «�¬)�;¢ ¿ §�í�«�¬NIb§(£�¢ ¯ ö-¢�
��Fõ*I§�íP¤t«�¬���î/ï�jÕl/-E-#-ê�(p{�/ú���ú�üTøªpf�6û"ú/�tþ,q3rtsmsmýF÷/pÔï4^��2í��|ñz _ï|î��+� x ï imi �3ñT¡ V � I:ñT¡ w �_ï3öZ¢�¨T¢�
��(¢ ¯ñ x2x ¡+�

C  



\ V2V ] &�� ¿ ¬�« ¯ ¤�¤tî(õ�U��=^á�m`{�;� ¯ ïÅa�Rgõ�¤ i «�¬)�;¢DhÉ¢�¨*¢"¬)�;¢ ¯ R-í�¦�� ¯ ¬«/�
,£i®�� ¯ v-¢�¤ ¯ I	®©¤ ¯ h6¢�£ª¬P£ª«�¤tîF«cfö ¿ R�ï�jÝl�-#-#-Òn;û �t÷�þ�pfq3rtsmsmýF÷/pÔï�^3��í©�7¡ ò ï�î+���/ ;} ò }z¡�ïB`|¤ ¯ «:N�N�N iKi �|ñ w ñ ò I$ñ w  t¡+ï4¼¥¢N� ¯ §ZI¤ ¯ ð7} ¿ ¤ ¯ ¨���}�R i ¯ ¬í3ñ x2x C �
\ V w"] &�� ¿ ¬« ¯ ¤Z¤tî(õ�U���^m��`{�;� ¯ ï/a�R-î�R$õ+¤ i «�¬)�;¢fö-¢�¨T� ¯�¯ ¢"í	¤�«�¬î+¦:ö-¢"«�¢�¨T«�� ¯ ®�� ¯ Q;ðFî(¨�� ¯ �2î���§(£3cfö ¿ Rc#�(¤�î�î�¢"íP£Tïkj�l�-#-#-on;û �t÷�þ�p3q3rtsmsmýF÷/pÔï�^3��í©�_¡2¡�ï�v-���� _ï imi �(  C w I3  V y ï�¼�¢�� ¯ §¥¤ ¯ ð½ñ x�x V �
\ V yt] ô|��G$��v-¢zí	£ª�2îe¤tî(õ0U���^á�(`{�;� ¯ ïJa�N�«�¢ ¯ ¤t«�¬)�;¢ ¿ §�í�«�¬§¥£ª¢ ¯ h6¢�¨T¢"¬��;¢ ¯ £|®�� ¯ cfö ¿ Rdc#�¥¤tî�î�¢zí	£TÆ�R-î

% ¿ I^�¥¤�£ª¢�õiR iKi ¯ �;¤2¨��uïkj�l�-#-#-�n�û��t÷�þ�p|q3rtsmsmýF÷/pÔï�^3��í©�_¡2¡�ï�v-���/ñz _ï(ö-¢�¨*¢�
_�(¢ ¯ ñ x�x V �
\ V xt] N��$B iKi ¢ ¯ 
,¤�î�î/ïf`{�fh-¤ i ¤t¾�¬P¨�ïJ¤�î(õ`G$�JQ(�|^3§(¨T¢z«�¬	¨2ï$aTcf¤ i ¤�¨T¬�«ªð���®�¤aG6¤�î(õ*I©ô�¬)
�¬�«�¢�õ�cfö ¿ R

¿0¿ Q	%�hÉ¢�¨T¢"¬)�;¢ ¯ G6¤�£�¢�õ�QÏð�£�«�¢�
bF`��¢"î�c3��
_�+¬î�¢�õ(FÄ¬�«��c� ¯ ¢zíí¬P£À� ¯ c3��î	�;��í�§�«�¬���î(¤�í7c3�FõF¬î�¦+ïkji ¯ ¢ i ¯ ¬�î_«zï�R-§+¦�§(£�«�ñ x�x V �
\ w � ] �m�(`|¤4�+í	¤��2¤tî�¤tî¥õiR��(U��(ô�¢N�;¢�£�O;§�¢;ï�Ð±ÿ	û"ú.�ú�þ�þ:l�÷"ùzrtû*s���ø	ÿ©rt÷i��ú�ø���rtûT�"þ�Â#5?FÄ¬í¢zð*I©N�î_«�¢ ¯ £�¨T¬¢"î¥¨T¢�Æv-¢ � Î3� ¯ 3�ï�ñ x�x C 7
\ w ñ ] �m�|`|¤���í	¤��2¤tîuï"�$�|` ¯ ���(¢ ¯ «á¤tî(õ ¿ �|c#�(¤2£ª¢;ï$a.� ¯ ¢"î(õ�£:¬î�ô��F¨"¤�í$FÄ¬ ¯ ¢"í�¢�£�£:v-¢"« � � ¯ 3+£Tï�jÕl/-E-#-

q3rtsmsmýF÷/p/�d���_pÔïF^��2í�� ò2ò ï iKi � y2y I x C ï ¿ ¤ ¯ ¨���ñ x�x C �
\ w   ] `{�4`|¤�«�¢"íf¤�î(õe'��4U-��í�«�H�
±¤tî/ïJa�R-î(¤�íð+£ª¬	£$��®g¤ÕQ;¬�
 i í¢�Q;§(¨"¨*¢�£�£�¬)�;¢mN�îF«�¢ ¯ ®�¢ ¯ ¢zî(¨T¢�cf¤�î(¨T¢"í�í	¤�«�¬�2îQF¨���¢�
�¢Z¬îe¤�ö=Q�}2cfö ¿ R~Q;ð�£�«�¢�
½ïkj�l/-#-E-Á�(p��/ú.�ú�üTø�p{�6û"ú/�tþ�q3rtsmsmý_÷/pÔïF^3��í��/ñz _ï(v-�+� C ï iKi �

w�x V I y � w ïP'�§�î�¢�ñ x2x ¡+�
\ w ò ] G$�(h:�(`{¢"«�¢ ¯ £ª¢zî,¤tî(õeö��(ö���¼(¤tí	¨*��î�¢ ¯ ï{a ¿ ¬î�¬�
�§
 ¿ ¢�¤tî0QFO;§(¤ ¯ ¢c%3O�§¥¤tí¬�H�¤t«�¬�2îÝ¬�î0c3ð�¨Tí��;£�«�¤HI

«�¬���î(¤ ¯ ðÑ¤tî(õ,Q;«�¤�«�¬�2î(¤ ¯ ð�N�îF«�¢T®�¢ ¯ ¢"î(¨*¢Ef�RZî(¤tí�ð�£�¬	£3¤tî(õ,Q;§�(£�¨ ¯ ¬��7¢ ¯ ô�¬�î�¢:cf¤tí	¨*§�í	¤�«�¬�2î(£Tï�j�l/-E-#-
�(p��/ú��ú�ü*øªp4�6û"ú/�tþ�q3rtsmsmýF÷/pÔï_^3�2í�� x ï(vZ��� V ï imi � x ò ñ,I x ¡��Fï/R-§�¦2§(£ª«�ñ x2x ñ2�

\ w ¡ ] ö��;`B¤ ¯ £�¤���¤�î(õ�¤�î(õ ¿ �2U���^f¤ ¯ ¤tî¥¤�£ª¬©ï�a�h ¿ QOG6¤tî(õ � ¬Põ_«���c3�2î(£ª« ¯ ¤�¬î�¢�õ�Q;¬�¦�î(¤�«�§ ¯ ¢+F&¤��;¢T®�� ¯ 
,£«��¥¤t« ¿ ¤�S+¬)
�¬�H"¢/«���¢��À�2«�¤�í�cf¤ i ¤2¨T¬«�ð:�t®¥`�R ¿ I©£ªðFî(¨�� ¯ �2î���§¥£Ócfö ¿ RÅc#�(¤�î�î�¢"íP£Tï�j=l�-#-#-�n;û �t÷+þ�p
q3rtsmsmýF÷/pÔï�^3��í��F¡�¡+ï�v-�+�/ñ�ï2';¤�î_§(¤ ¯ ð0ñ x�x V �

\ w C ] h:�(ô|�(`Ó¬P¨�3	���2í)H;ïFô|�2G$� ¿ ¬�í	£�«�¢"¬�î/ï;¤tî¥õiö��(ô�� QF¨���¬�íí¬�î�¦�ï�aTQ i ¯ ¢�¤�õ0Q i ¢�¨T« ¯ §
 ®�� ¯ ¿ ����¬�í¢:c3��
�I

�§�î�¬	¨z¤t«�¬���î(£*ïkjml�-#-#-on�û��t÷�þ�pZé7ú�»;ÿ©ü�p-n(ú�ü�»;÷�r���pÔï7^3��í©��¡��Fï�î����( Fï iKi � ò ñ ò I ò  2 _ï4ñ x�x ñ��

\ w V ] U��;^m�F`{�;� ¯ ï��6÷il�÷(ø	û*r�Ûtý(ü*ø�ÿ©rt÷eø©rá��ÿ���÷�����Ømú�ø�ú�üTø	ÿ©rt÷d�t÷�Ûg-3þ*ø	ÿ	s���ø�ÿ©rt÷,�f�/ú�ü�rt÷�ÛD-6Ûtÿ�ø	ÿ©rt÷(ï(v-¢ �
Î3� ¯ 3�ÆJQ i ¯ ¬î+¦�¢ ¯ Ib^3¢ ¯ í	¤t¦+ï�ñ x�x ¡+�

\ w2w"] U��/^m�/`4�;� ¯ ïZa�R$õ+¤ i «�¬)�F¬«�ði¬�î ¿ §�í�«�¬ i í¢�I©¤�¨z¨T¢�£�£:c3��
,
�§�î�¬P¨"¤t«�¬��î¥£Tïkj�²3û*r�ütpÓÙ"µ�ø�»0l/-E-#-�q3rt÷��
ù�ú�ûzú�÷�üTú�rt÷0Ømú�ü�ÿ	þ�ÿ©rt÷h�t÷7Ûiq3rt÷(ø	û*r��kï(v-¢ � B ¯ í�¢�¤tî¥£Tï�ô/R�ï(ö-¢�¨T¢�
��(¢ ¯ ñ ò I�ñ C ï|ñ x�x C �

\ w�yt] U��;^m�;`4�;� ¯ ï|a�R$õ�¤ i «�¬��;¢ZN îF«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢ZQ;§ iKi ¯ ¢�£�£�¬�2î�¬îicfö ¿ RÚQ;ð+£ª«�¢�
,£*ïkj=²3û*r�üTú�ú�Ûtÿ	÷	��þgrªùZø�»(ú
�ZK2sU��rtþ�ÿ	ýFs rt÷�l�÷(ø�ú�û�ù�ú�û"ú�÷�üTú_igú)j�ú�üTø	ÿ©rt÷`�t÷7Û½��ÿ���÷����J�/úM���tû ��ø	ÿ©rt÷@ÿ	÷ÊÐ±ÿ	ûzú��ú�þ�þ½q3rtsmsmýF÷�ÿ©ü��t�
ø	ÿ©rt÷�þ�Â4v-¢ � '�¢ ¯ £ª¢"ðÑN�î(£ª«�¬«�§+«�¢:�t®k�À¢�¨���î+��í�2¦�ð;ï(vZ¢ � ¤ ¯ 3�ï�v('�ï ¿ ¤ ¯ ¨���ñ x ï/ñ x�x V �

\ w�xt] U���^á�/`{�;� ¯ ï-a�v-��îZI�Ãg¤t§(£�£ª¬P¤tîÄQ;¬¦2î(¤tíf` ¯ �F¨*¢�£�£�¬î�¦½` ¯ ����í�¢�
,£-¬�î ¿ §�í«�¬ i í�¢�I©¤�¨"¨T¢�£�£$c3��
,
�§�î�¬NI
¨"¤�«�¬�2î(£Tï�j�¬î@²3û*r�üTú�ú�Ûtÿ	÷	�tþárªùáø�»(ú�³2´;´_ÌhlÀ�Àq7ºBqLi-�Z��² Ðirtû*�"þ�»+rm�&rt÷M��rt÷��*¶n�týFþ�þ�ÿ?�t÷@��ÿ��t÷S���
²3û*r�üTú�þ�þ�ÿ	÷	�2ï(¼{«"�(Ã-¢z� ¯ ¦2¢ ¿ ¢�¤2õ_¢;ï ¿ ö�ï ¿ ¤"ð, t¡+ï/ñ x�x V �

C ò



\ y � ] U���^m�2`{�;� ¯ ¤tî¥õ�ô|�2R��2hÉ§(£�¨��uï�a�v$¤ ¯�¯ � � �¥¤tî(õ�N�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢6Q;§ iKi ¯ ¢�£�£ª¬���îm¬�î�Q i ¯ ¢�¤�õ*I©£ i ¢�¨T« ¯ §
Q;ð+£ª«�¢�
,£Tï�j�l/-E-#-Ä²Zú�û*þzrt÷����3q3rtsmsmýF÷�ÿ©ü���ø�ÿ©rt÷+þ*ï�^��2í��/ñ2ï(v-��� ò ï iKi �/ñT¡
I3  w ï�R-§�¦�§¥£ª«�ñ x�x ¡��
\ y ñ ] U��3^m�3`{�;� ¯ ¤tî(õ ¿ �#�4¤tî¥õ�¤_ï�a�R-îDR-î(¤tí�ð�£�¬	£m�t®mQÏ��
�¢ ¿ §�í�«�¬§¥£ª¢ ¯ ö-¢z«�¢�¨T«�� ¯ £�¬�îÄNM
 i §�íP£ª¬��;¢

v-�2¬	£ª¢ÏïkjÝ²3û*r�üTú�ú�Ûtÿ	÷	��þmrªùáø�»(úÑ³;Ì�ø�»Ç¶�in-�n���l$�ZK2sU�+rtþ�ÿ	ý_sÜrt÷M��ÿ���÷����9�t÷�Û±l�s����_ú�²3û*r�üTú�þ�þ�ÿ	÷	��Â
Ã ¯ ¢"î+����í�¢;ï(¼ ¯ ¤tî¥¨T¢;ï7QÏ¢ i «�¢N
_�(¢ ¯ ñ C IZñ w ï/ñ x�x;w �

\ y   ] U���^m�(`4�;� ¯ ¤tî(õ0Q(��^3¢ ¯ õ6ç§/ï3a�` ¯ ���(¤4��¬�í¬�«ªðÑ�t®9% ¯�¯ � ¯ ¬î ¿0¿ Q	% ¿ §�í«�¬§(£�¢ ¯ ö-¢z«�¢�¨T«�¬�2î/ïkj�l/-E-#-
n;û �t÷�þ�p�l�÷"ùzrtû*s,p6n�»(ú�rtû,KÏï;^��2í���¡ ò ï(v-�+� ò ï iKi � y C y I y�w ñ2ï ¿ ¤"ð0ñ x�x;w �

\ y ò ] U��.^m��`4�;� ¯ ¤tî(õcom��F&¤tî+¦�ï/a�R$õ+¤ i «�¬)�;¢$Q;§ imi ¯ ¢�£�£ª¬���î��t®4vg¤ ¯�¯ � � �(¤tî(õ�ö-¬�¦�¬«�¤tí(N�îF«�¢ ¯ ®�¢ ¯ ¢ ¯ £�® ¯ ��
Q i ¯ ¢�¤�õ,Q i ¢�¨T« ¯ §
ÒQ;¬¦2î(¤tíP£�j_ï(²3û*r�üTú�ú�Ûtÿ	÷	�tþgrªùgø�»(ú�³2´;´_Ì=l�÷(ø�ú�ûT÷S��ø�ÿ©rt÷����3q3rt÷zù�ú�û"ú�÷7üTú$rt÷e�Zü�rtýFþ��
ø	ÿ©ü�þ�Âm���(ú�ú�ü�»p�t÷�ÛÇ�+ÿ��t÷����6²�û�r�üTú�þ�þ�ÿ	÷	�Äëbl�q{�Z����²�Ë ´_Ì�ì2ï6^3��í©�kN�N�ï iKi �ñN� V ñ,I�ñ�� V ¡�ï�RÉ«�í	¤�î_«�¤_ï-ÃgR�ï
¿ ¤"ð w I�ñ��Fï{ñ x�x V �

\ y ¡ ] U���^á�{`4�;� ¯ ¤�î(õqom�0F&¤tî�¦+ïbaTQÏ¬¦�î¥¤tí6` ¯ �F¨T¢�£�£�¬î�¦,®�� ¯ R$õ�¤ i «�¬��;¢�N�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢�Q;§ iKi ¯ ¢�£�£ª¬�2îM¬�îcfö ¿ R~Q;ð+£ª«�¢�
,£Tï�j�²�û�r�üTú�ú�Ûtÿ	÷	�tþ�rªù$ø	»(ú:ã�ø	»,-3ý_û�rm�(ú/�t÷ÄÐertûT�zþ�»+rm�0rt÷eØ$��²Ä�9���2�óÿ�ú�Û�ø©r������;üTú
q3rtsmsmýF÷�ÿ©ü���ø�ÿ©rt÷+þ�ÂPG6¤ ¯ ¨T¢"í�2î(¤_ï(Q i ¤�¬î/ï�Q;¢ i «�¢�
��(¢ ¯   C If  w ï/ñ x�x V ï iKi �/ñ�ñ���ñ{I�ñ�ñ���ñ��F�

\ y C ] U��|^m�f`{�;� ¯ ¤tî(õKom�#F@¤�î�¦�ï�a�R$õ�¤ i «�¬��;¢ ¿ §�í«�¬§(£�¢ ¯ ö-¢"«�¢�¨T«�¬���î�¬î�¼(¤�õ_¬�î�¦Åc#�(¤�î�î�¢"íP£TïkjÅ²3û*rt�
üTú�ú�Ûtÿ	÷	�tþ&rªù�ø	»(ú�Ù"µ�ø	»Å�6÷�÷+ý2���$�n�)��ú�û"ø©rt÷Òq3rt÷zù�ú�û"ú�÷7üTú�rt÷oq3rtsmsmýF÷�ÿ©ü���ø�ÿ©rt÷+þ�Â�q3rt÷(ø	û*r��óÂr�t÷�Û
q3rtsU��ý+ø�ÿ	÷	��ÂP&-î�¬��;¢ ¯ £�¬«�ðm�t®ÓN�íí¬�î���¬P£Tï�& ¯ �(¤�î(¤_ï(N�ô|ï0Bg¨T«����(¢ ¯  �I|¡�ï/ñ x�x V ï iKi � V � ò I V ñ" F�

\ y V ] U��"^m�2`{�;� ¯ ¤tî(õUom��F&¤tî�¦+ïÀa.GJí¬�î(õ:R$õ�¤ i «�¬)�;¢6Q;§ iKi ¯ ¢�£�£ª¬���î��t® ¿ §�í«�¬§(£�¢ ¯ vg¤ ¯�¯ � � �(¤tî(õmöZ¬¦�¬�«�¤�í
N�î_«�¢ ¯ ®�¢ ¯ ¢ ¯ £7® ¯ ��
 Q i ¯ ¢�¤2õ*I�£ i ¢�¨T« ¯ §
 Q;¬¦2î(¤tíP£Tï�j0Ð±ÿ	ûzú��ú�þ�þf²-ú�ûTþzrt÷�����q3rtsmsmýF÷�ÿ©ü���ø�ÿ©rt÷+þJ�4���(ú�ü�ÿ?���
l�þ�þ�ý�ú�rt÷0l�÷¥øªú�û�ù�ú�ûzú�÷�üTú$ÿ	÷0��r���ÿ:�úeÐ±ÿ	ûzú��ú�þ�þ$��K�þ*ø�ú�smþ*ï/ñ x2x�w �

\ y;w"] U���^m��`{�;� ¯ ¤tî(õ*om�F&¤tî�¦+ïJaTc3�Fõ_¢ÝI�¤�¬	õ_¢�õ0N�îF«�¢ ¯ ®�¢ ¯ ¢zî(¨T¢�Q;§ iKi ¯ ¢�£�£ª¬���îe¬î0ö:Q�}�cfö ¿ R Q i ¯ ¢�¤2õQ i ¢�¨T« ¯ §
�c3��
,
�§�î�¬	¨z¤t«�¬���î(£:I|`|¤ ¯ «fN�ÆFN îF«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢$Q;§ iKi ¯ ¢�£�£ª¬���îicf¤ i ¤4�+¬í¬�«�ð;ïkj�l�-#-#- n;û �t÷+þ�p
q3rtsmsmýF÷/pkÂ�^3�2í���¡ C ï(v-��� x ï iKi �/ñ2ñ��_ñ I-ñ2ñ�ñ2ñ�ï/Q;¢ i «�¢�
_�(¢ ¯ ñ x�x�w �

\ y2yt] U���^m��`{�;� ¯ ¤tî(õ*om�F&¤tî�¦+ïJaTc3�Fõ_¢ÝI�¤�¬	õ_¢�õ0N�îF«�¢ ¯ ®�¢ ¯ ¢zî(¨T¢�Q;§ iKi ¯ ¢�£�£ª¬���îe¬î0ö:Q�}�cfö ¿ R Q i ¯ ¢�¤2õQ i ¢�¨T« ¯ §
 c3��
,
�§�î�¬P¨"¤t«�¬�2î(£WI6`|¤ ¯ «�N�N�Æ�`|¤ ¯ ¤tí�í¢"íQGJí¬�î(õiR$õ+¤ i «�¬)�;¢mNM
 i í¢�
�¢*îF«�¤t«�¬�2î/ïkj�l/-E-#-
n;û �t÷�þ�p3q3rtsmsmýF÷/pÔï�^3��í©�_¡ C ï�v-��� x ï iKi �/ñ�ñ2ñ" �IZñ�ñ" 2 _ï/Q;¢ i «�¢�
��7¢ ¯ ñ x�x;w �

\ y2xt] U��;^m�;`4�;� ¯ ¤tî¥õ_om��F&¤tî�¦+ï|a�GJí�¬î(õmR$õ+¤ i «�¬)�;¢n'���¬�î_«6Q;§ iKi ¯ ¢�£�£ª¬���î���® ¿ R$N4¤tî(õ�N�QFN4¬î,cfö ¿ Rc#�(¤�î�î�¢"íP£Tïkj,²�û�r�üTú�ú�Ûtÿ	÷	�tþárªù�ø�»(úen�»;ÿ	û"ø�K��©þ�ú�ü�rt÷�Û��-þ�ÿ:�Ôrts��tû±q3rt÷"ù�ú�ûzú�÷�üTú�rt÷0��ÿ���÷����óþ�ÂZ�ZK�þ*ø�ú�smþ
�t÷�Û0q3rtsU��ý+øªú�û*þ�Âu`|¤�¨T¬�\�¨=Ã ¯ ���;¢;ï(cfR�ï(v-���;¢�
��(¢ ¯  �I C ï/ñ x2x�w �

\ x � ] '���Ã��(` ¯ �;¤�3_¬P£Tï�Ø$ÿ���ÿ�øM���fq3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þg��n�»;ÿ	û*ÛD-6Ûtÿ�ø	ÿ©rt÷(ï ¿ ¨tÃ ¯ ¤ � I©U-¬�íí�ï	GJ�Ï£ª«��2î/ï4ñ x�x C �
\ x ñ ] Q(�sZ§ ¯ ¢�£;��¬©ïÀa�R$õ�¤ i «�¬��;¢n%�O;§(¤�í¬)H�¤t«�¬���î/ï�j�²�û�r�üTú�ú�Ûtÿ	÷	�tþZrªùZø	»(ú6l�-#-#-fï�^3�2í�� w ò ïFv-��� x ï imi �(ñ ò ¡ x I

ñ ò y�w ï{Q;¢ i «�¢�
��7¢ ¯ ñ x�y C �
\ x   ] `{��G$�$hZ¤ i ¤�¾�¬	¨@¤�î(õbG$�=Q(�Z^�§¥¨T¢"«�¬P¨�ï�a�Rgõ�¤ i «�¬)�;¢�h6¢�¨T¢z¬)�;¢ ¯ QÏ« ¯ §¥¨T«�§ ¯ ¢�£±®�� ¯ R$£ªðFî(¨�� ¯ �2î���§¥£cfö ¿ R�Q;ð+£ª«�¢N
,£Tï�jÝl�-#-#-ê�7p|�/ú.�ú�üTø�pJ�6û"ú/�tþ±q3rtsmsmý_÷/pÔï/^3��í©�|ñ" Fï|v-�+�/¡�ï imi � V y C I V x�w ï ¿ ¤"ð

ñ x2x ¡+�

C ¡



\ x ò ] `{��h-¤ i ¤t¾�¬)�D¤tî(õtG$�-Q(�f^�§¥¨T¢"«�¬P¨�ï�a�ô�¬î�¢�¤ ¯ R$õ�¤ i «�¬)�;¢T� ¯ ¤tî(£6
�¬«�«�¢ ¯ I ¯ ¢�¨T¢"¬��;¢ ¯ QÏ« ¯ §¥¨T«�§ ¯ ¢�£�®�� ¯R$£�ð_î(¨�� ¯ ��î��2§(£�cfö ¿ RæQ;ð+£ª«�¢N
,£Tï�jg-3ý_û�rm�(ú/�t÷Ån;û �t÷+þ�p4rt÷�q3rtsmsmýF÷/pkÂ iKi �( _ñ�I3  w ï2';¤tîu� }�¼�¢��u�
ñ x2x C �

\ x ¡ ] �$��Q¥�3h-¤ iKi ¤ i � ¯ «"ïÑÐ±ÿ	ûzú��ú�þ�þ½q3rtsmsmýF÷�ÿ©ü���ø�ÿ©rt÷+þ�èÝ²3û*ÿ	÷�ü�ÿ��2�ú�þu�t÷�Û½²3û��;üTø�ÿ©üTú�Â(5�` ¯ ¢zî_«�¬	¨T¢�I©U$¤�íí�Æ
& iKi ¢ ¯ Q�¤�õ�õ_í�¢�hÉ¬��;¢ ¯ ï+v('�ï�ñ x�x V 7

\ x C ]�¿ �;h6§ i ®�ï;¼f���{¤ ¯ 3;��ðm¤�î(õ�'��;ô|� ¿ ¤�£�£ª¢"ðÏï�a�&$£�¢ ¯ I©£ª¢ i ¤ ¯ ¤t«�¬�î�¦�ö-¢�
��FõF§�í	¤�«�¬�2î�®�� ¯ c3�Fõ_¢�I©õ_¬��_¬P£ª¬�2î¿ §�í�«�¬ i í¢�I©¤�¨"¨*¢�£�£=QÏð�£�«�¢�
,£*ïkj0l�-#-#-~�(p|�/ú���ú�üTøªp6�6ûzú/�tþ,q3rtsmsmýF÷/pkÂJ^3�2í��|ñz _ï3v-�+� C ï iKi � w�y V I
w�x C ï�'�§�î�¢�ñ x2x ¡+�

\ x V ]�¿ ��h6§ i ®¥¤tî(õv'��"ô|� ¿ ¤�£�£�¢"ð;ï�a B i «�¬)
�§
×Q;¢�O;§�¢"î(¨*¢ ¿ §�í�«�¬P£ª¢"«�£7®�� ¯ Q;ðFî(¨�� ¯ �2î���§(£|c3�Fõ_¢�I©õ_¬��_¬P£ª¬�2î¿ §�í�«�¬ i í¢�I©¤�¨"¨*¢�£�£=c#�¥¤tî�î�¢zí	£Tï�jÕl/-E-#- n�û��t÷�þ�p{l�÷"ùzrtûTs,p:n�»(ú�rtûUK�ÂB^3���4N6�WIb¡1�_ï imi �3ñ"  V ñ�I�ñz  V2V ï
'�§�í�ð0ñ x2x ¡��

\ x;w"]�¿ �$h6§ i ®�ïá¼J�(�4¤ ¯ 3xw�2ð;ï�¤tî(õb'��$ô|� ¿ ¤2£�£�¢"ð;ïia.&$£ª¢ ¯ IªQÏ¢ i ¤ ¯ ¤t«�¬î�¦�ö-¢�
��FõF§�í	¤�«�¬�2î°®�� ¯ c3�FõF¢�Iö-¬��_¬P£ª¬�2î ¿ §�í�«�¬ i í¢�I©R$¨"¨T¢�£�£�Q;ð+£ª«�¢N
,£Tï�jÕl�-#-#-o�(p��/ú.�ú�üTø�p-�6û"ú/�tþeq3rtsmsmýF÷/pÔï3^3��í��3ñz _ï6v-�+� C ïiKi � w�y V I w�x C ïP'�§�î+¢�ñ x�x ¡��
\ x2yt] ô|�(R��Fh6§(£�¨��,¤tî¥õÝU��_^m�F`{�;� ¯ ï3a�v$¤ ¯�¯ � � �(¤�î(õ,N�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢$QÏ§ iKi ¯ ¢�£�£�¬��î,¬�îicfö ¿ RæQ i ¯ ¢�¤2õ*I£ i ¢�¨*« ¯ §�
 c3��
,
�§�î�¬	¨z¤t«�¬���î(£*ïkj@l�-#-#- n�û��t÷�þ�p�q3rtsmsmý_÷upkÂ-^3�2í��3¡; _ïZv-�+�|¡�ï iKi �Zñ x V x I�ñ x�w�x ï

R i ¯ ¬íBñ x�x ¡��
\ x2xt] ô|�FR��;h6§(£�¨��Ñ¤tî(õ�U���^m�Ï`{�;� ¯ ï{a ¿ §+í«�¬�§(£ª¢ ¯ öZ¢"«�¢�¨*«�¬�2î��À¢�¨���î+¬	O;§�¢�£�®�� ¯ v$¤ ¯�¯ � � �(¤�î(õ�N�î_«�¢ ¯ ®�¢ ¯ I¢"î(¨*¢�Q;§ iKi ¯ ¢�£�£�¬�2îM¬�îMQ i ¯ ¢�¤�õ+I�£ i ¢�¨T« ¯ §
 c3��
,
�§�î�¬P¨"¤t«�¬�2î(£Tï�j�l�-#-#- n;û �t÷+þ�pJq3rtsmsmýF÷/pkÂB^��2í��

¡ ò ï�vZ���( �} ò }z¡�ï�`|¤ ¯ «$N�N�N�ï iKi �/ñ w   C I6ñ w ò w ï/¼�¢�� ¯ §(¤ ¯ ð7} ¿ ¤ ¯ ¨���}�R i ¯ ¬�í|ñ x�x C �
\ ñN��� ] '���QF¤�í)H;ï|a�ö-¬¦2¬«�¤�í"� ¯ ¤�î(£;
Ñ¬	£�£�¬�2îi���;¢ ¯ c ¯ �Ï£�£DIªc3�2§ i í¢�õ0ô�¬î�¢�¤ ¯ c#�¥¤tî�î�¢zí	£Tï�j±¹gú��)�|�ZK2þ*øªpZn(ú�ü�»(p

�(pÔï�^��2í�� V ¡�ï(vZ��� V ï imi �/ñ�ñ*¡ w I C x ïP'�§�íð+I�RZ§�¦���ñ x�y C �
\ ñN�_ñ ] h:�ÓQÏ¬î�¦��@¤�î(õ@ô|�"G$� ¿ ¬�í	£ª«�¢"¬îuïJa�R$õ+¤ i «�¬)�;¢ÑN îF«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢�Q;§ iKi ¯ ¢�£�£�¬�2î@¬î&ö-¬ ¯ ¢�¨T«JIªQ;¢�O�§�¢zî(¨T¢cfö ¿ R�ï�jm£ª§��
�¬«�«�¢�õ�«���l�-#-#-�n;û �t÷+þ�p3q3rtsmsmý_÷up
\ ñN��  ] h:�/¼J�|Q�
�¬�«��0¤�î(õÈQ(�uô|� ¿ ¬�íí�¢ ¯ ïJa*c3�Fõ_¢*�J¬�
�¬î�¦�%3£ª«�¬)
,¤�«�¬�2î0¬î&¤,v-¢�¤ ¯ I�¼(¤ ¯ %|î	�_¬ ¯ �2î
�¢"îF«®�� ¯ ö-¬ ¯ ¢�¨T«JIªQÏ¢�O�§+¢"î(¨T¢:c3�Fõ_¢�I©ö-¬)�F¬	£�¬�2î ¿ §�í�«�¬ i í¢�I©R$¨"¨T¢�£�£Tï�j=²3û*r�ütp��el�·�q6¸���Ë ´"µ��
\ ñN� ò ] '�� ¿ �-QÏ« ¯ ¤�§(£Tï�ú�ø����pÔïYl/÷�ÿ	Þ;ú�û*þN����q3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þ�è�²3û*r�üTú�ú�Ûtÿ	÷	�tþ½rªùe�il�·�q6¸���Ë ´;ã��JQF¤tî

ö-¬�¢"¦��+ï�cfR�ï(v-���;¢�
��7¢ ¯ C I y ï4ñ x�x C �
\ ñN�t¡ ] %6�{Ã��|Q;« ¯ ��
 ¤�î(õÈQ(�uô|� ¿ ¬�íí�¢ ¯ ï3a�R h6¢�õ_§(¨*¢�õMc3��
 i í¢TS+¬«�ð,R$õ+¤ i «�¬)�;¢�v-¢�¤ ¯ I©¼(¤ ¯ h6¢�£ª¬P£ª«�¤tîF«

h6¢�¨T¢"¬��;¢ ¯ ®�� ¯ ö=QBI�cfö ¿ R�ïkj�²3û�rtü�p7l/-E-#-Ê¶J·6¸�¹9-gq6¸���Ë ´;Ù�ï iKi �/ñ w ò ¡eI�ñ w ò y �
\ ñN� C ] %6�{Ã��|Q;« ¯ ��
0ï/Q(�4`|¤ ¯ 3��2¤�íí�ï4Q(�/ô|� ¿ ¬í�í¢ ¯ ï�¤�î(õaG$�y%É�PB-«�«�¢ ¯ £ª«�¢"î/ï6a�` ¯ � i ¤t¦Ï¤t«�¬��îÇö-¢"í	¤"ðT%�£DI

«�¬�
,¤t«�¬�2îi�t®�ö=QÉIªcfö ¿ R�Q;¬�¦�î(¤�í	£-¬�î�¤Ý¼(¤2õ_¬î�¦r%Óî	�F¬ ¯ �2î
�¢"îF«"ï�j±²3û�rtü�p�³2´;´"µ0l�-#-#-o¶J·6¸3¹$-3�
q6¸���ºBq3rtsms,p6n�»(ú�rtû,Km�eÿ	÷�ÿ	�*q3rt÷"ù�pÔï imi � y C I y2x ï{QF¤�î0¼ ¯ ¤�î(¨T¬P£�¨T�+ï7cfR�ï(ö-¢�¨���ñ x�x ¡+�

\ ñN� V ] Îm�_QÏ«�¢"¬�î��(¢ ¯ ¦:¤tî(õ�U���^á�;`{�;� ¯ ï{a ¿ §�í«�¬§(£�¢ ¯ ö-¢"íP¤"ðc%3£ª«�¬)
,¤�«�¬�2î/ïkj:²�û�r�ütp�³2´;´;Ù�q3rt÷"ù�p7l�÷"ùzrtû*s,p
��ü�ÿ�p/�ZK2þ*øªpÔï2G6¤�í«�¬)
�� ¯ ¢;ï ¿ ö�ï ¿ ¤ ¯ ¨��0ñ w I�ñ x ï|ñ x�x ò �

C�C



\ ñN� wz] Îm�{QÏ«�¢"¬�î��(¢ ¯ ¦i¤�î(õ@U��/^m�4`{�;� ¯ ïZaTQ;¢�O;§�¢"îF«�¬P¤tífR+
 i í¬«�§(õ_¢O%�£�«�¬�
,¤t«�¬��î0¬�î ¿ §+í«�¬�§(£ª¢ ¯ c3��
�I

�§�î�¬	¨z¤t«�¬���î(£*ïkjml�-#-#-on�û��t÷�þ�p�l�÷zùzrtûTs,p6n�»(ú�rtûUK;ï;^3��í©� ò y ï iKi �/ñ�ñ�If ��Fï/ñ x�x ¡��

\ ñN� y�] '��2� ¯ ¤��_¬P£Tï3a�ö-¬P¤tí�¬î�¦�§ i &Zî(õ_¢ ¯ £ª¢�¤�ö$¤t«�¤�Ifô���î�¦±ö-¬	£�«�¤tî¥¨T¢;ïkj���ü�ÿ�ú�÷�üTú�Â3^3��í©�(  V ò ï imi �{ñz �  ò I
ñ" 2 t¡+ï ¿ ¤ ¯ ¨���¡+ï{ñ x�x ¡��

\ ñN� x�] ö���F×��/§_®�«�£J¤tî¥õ�R��FR���Q��(¤��/ï{a�h-¤ i ¬	õ�N�îF«�¢ ¯ ®�¢ ¯ ¢zî(¨T¢-QÏ§ iKi ¯ ¢�£�£�¬��îe¤�î(õÝc#�(¤�î�î�¢"íuNªõF¢"î_«�¬8\�¨z¤HI
«�¬���î�®�� ¯ ö-¬¦2¬«�¤�í�ï ¿ §�í�«�¬ i ¤t«���FÄ¬ ¯ ¢"í¢�£�£�c#�(¤�î�î�¢"íP£Tï�j�²3û*r�üTú�ú�Ûtÿ	÷	�tþgrªùZø	»(ú6µ;µ�ø	»ml�-#-#-oé(ú�»;ÿ©ü�ý����tû
n(ú�ü�»;÷�r��Ôr��HK�q3rt÷zù�ú�û"ú�÷7üTú�ë�é6n3q�Ë ´"µtì�Â/Q;«��F¨�3	����í�
0ï7Q � ¢�õ_¢"îuï�ñ x2x ¡+�

\ ñ2ñ�� ] Ã��2&-î�¦2¢ ¯ �(�;¢�¨�3�ï|a*c#�(¤tî+î�¢"í3c3�Fõ_¬î�¦ � ¬«�� ¿ §�í«�¬í�¢��;¢"í	}�`"�(¤2£ª¢�Q;¬�¦�î(¤�í	£6
0ïkj�l/-E-#-on;û �t÷�þ�p�l�÷��
ùzrtû*s,p6n�»(ú�rtû,KÏï_^3��í©��N6�WI©  y ï(vZ���/ñ�ï imi � C�C I V w ïx';¤�î/�/ñ x2y  _�

\ ñ2ñ�ñ ]m¿ �(�m��^f¤ ¯ ¤�î(¤�£�¬�ï|a�v-��î(¨*����¢ ¯ ¢"îF«$ö-¢z«�¢�¨T«�¬�2îÝ¬�îeR$£ªðFî(¨�� ¯ �2î���§(£ ¿ §�í�«�¬§¥£ª¢ ¯ c#�(¤tî�î+¢"í	£*ïÀl/-E-#-
n;û �t÷�þ�p�l�÷"ùzrtû*s,p6n�»(ú�rtû,K2Â(^3��í�� ò x ï7î��+�/ñ�ï iKi �/ñ C w I6ñ w V ï�';¤tîF§(¤ ¯ ðMñ x�x ò �

\ ñ2ñ"  ]m¿ ���m��^f¤ ¯ ¤tî(¤2£ª¬©ï|aTÃ ¯ �2§ i ö-¢z«�¢�¨T«�¬�2î±®�� ¯ Q;ðFî(¨�� ¯ ��î+��§(£$Ãg¤t§(£�£ª¬	¤�îMc3�Fõ_¢ÝI�õ_¬��_¬P£ª¬���î ¿ §+í«�¬ i í¢ÝI¤�¨z¨T¢�£�£-c#�¥¤tî�î�¢zí	£Tï/l�-#-#-on;û �t÷�þ�p�l�÷"ùzrtû*s,p6n�»(ú�rtû,K2Â(^3��í��F¡�ñ2ï�î����(¡�ï2'�§�í�ð0ñ x2x C �
\ ñ2ñ ò ]m¿ �/�m��^f¤ ¯ ¤tî(¤2£ª¬©ï-a�`B¤ ¯ ¤�íí�¢"í6Ã ¯ ��§ i ö-¢"«�¢�¨T«�¬���îi®�� ¯ Q;ðFî(¨�� ¯ �2î���§¥£�cfö ¿ R�c3��
,
�§�î�¬P¨"¤t«�¬�2î

���;¢ ¯ ¼ ¯ ¢�O�§+¢"î(¨Tð�Q;¢zí¢�¨T«�¬)�;¢�h-¤�í¢"¬�¦��,¼(¤�õF¬î�¦�c#�(¤�î�î�¢"íP£Tï�j�l�-#-#-on�û��t÷�þ�p7l�÷"ùzrtû*s,pJn�»(ú�rtûUK�Â+^��2í��
¡; Fï7î+���/ñ�ï imi �/ñ�ñ V I6ñ"  ò ï�';¤tîF§(¤ ¯ ð�ñ x�x V �

\ ñ2ñT¡ ]m¿ �$�m�$^f¤ ¯ ¤tî(¤2£ª¬Ñ¤tî(õzG$�:R$¤4HN�(¤tî�¦+ï0a ¿ §�í�«�¬	£�«�¤�¦�¢ÄöZ¢"«�¢�¨*«�¬�2î°®�� ¯ R$£�ð_î(¨�� ¯ ��î��2§(£Çc3�FõF¢�Iö-¬��_¬P£ª¬�2î ¿ §�í«�¬ i í�¢�I�Rg¨"¨T¢�£�£=c3��
,
�§�î�¬P¨"¤t«�¬�2î(£Tï�jÕl�-#-#- n;û �t÷+þ�p$q3rtsmsmýF÷/pÔï3^��2í��3c!B ¿ I ò y Æó¡+ïiKi � C � x I C ñ x ï4R i ¯ ¬íBñ x2x �_�
\ ñ2ñ C ]m¿ �f���3^f¤ ¯ ¤tî(¤2£ª¬�¤tî(õ`G$�fR$¤�H��(¤tî+¦�ï�a�v-¢�¤ ¯ I�� i «�¬)
�§
 ö-¢"«�¢�¨T«�¬���îÅ¬�î°Q;ðFî(¨�� ¯ �2î���§¥£½c3�FõF¢�Iõ_¬��_¬P£ª¬�2î ¿ §�í«�¬ i í�¢�I�¤2¨"¨T¢�£�£�Q;ð�£�«�¢�
±£TïkjMl/-#-E- n�û��t÷�þ�p:q3rtsmsmýF÷/pÔï|^3��í©� ò x ï6v-�+� C ï iKi � w   C I

w ò V ï ¿ ¤"ð0ñ x2x ñ��
\ ñ2ñ V ] Q(��^f¤�£�§(õ_¢��2¤�î�¤tî(õ ¿ ���m��^f¤ ¯ ¤tî(¤2£ª¬�ï3a�Rêv-¢�¤ ¯ I�� i «�¬)
�§
�h6¢�¨T¢z¬)�;¢ ¯ ®�� ¯ cfö ¿ R~c3��
,
�§�î�¬NI

¨"¤�«�¬�2î@���;¢ ¯ «���¢��J¬)
Ñ¢�I^�2¤ ¯ ðF¬î�¦ehZ¤�ðFí¢z¬¦���¼(¤2õ_¬î�¦�c#�(¤tî+î�¢"í�ï3l�-#-#- n;û �t÷�þ�pZq3rtsmsmýF÷/pÔï4^��2í��
¡�¡+ï{ñ x�x V �

\ ñ2ñ wz] Q(�;^3¢�
���§m¤�î(õ�R��	'��;^$¬«�¢ ¯ �+¬�ï�a.� � �möZ¬8A�¢ ¯ ¢zî_«f`"��¬í��;£�� i ��¬�¢�£�¬�îÝcfö ¿ Rpf�RÚc3��
 i ¤ ¯ ¬	£���î/ï�j
²3û*r�üTú�ú�Ûtÿ	÷	�tþ�rªùmø	»(ú:µ�Ì�ø	»il�-#-#- é7ú�»;ÿ©ü�ý����tû&n7ú�ü�»;÷�r��Ôr��HK�q3rt÷zù�ú�û"ú�÷7üTú,ë�éÉn3q�Ë ´_Ì�ì�ÂB^3��í��� _ï iKi �
y V x I y�w ò ï4RÉ«�í	¤�î_«�¤_ï7ÃZ¢"� ¯ ¦2¬	¤_ï ¿ ¤"ð0ñ x�x V �

\ ñ2ñ y�] Q(��^3¢ ¯ õÉç§/ï|a ¿ ¬î�¬�
�§�
o` ¯ ���(¤���¬í�¬«�ð��t®9% ¯�¯ � ¯ ®�� ¯ R$£�ð_î¥¨�� ¯ ��î��2§(£$Ã$¤�§(£�£�¬	¤�î ¿ §�í«�¬ i í�¢�I�¤2¨"¨T¢�£�£
c#�(¤�î�î�¢"íP£Tïkj�l�-#-#-on;û �t÷�þ�p�l�÷"ùzrtû*s,p6n�»(ú�rtû,K2Â(^3��í��+N6�WI ò  _ï iKi � y C I x V ï�';¤tî/�/ñ x�y V �

\ ñ2ñ x�] Q(�4^�¢ ¯ õ6ç§/ï$a ¿ §�í�«�¬�§(£ª¢ ¯ ö-¢"«�¢�¨T«�¬���î/ï�jÝ¬�îÅ�ZÛtÞ��t÷7üTú�þ�ÿ	÷Å�¥øM��ø	ÿ	þ*ø�ÿ©ü����J�+ÿ��t÷�����²3û�rtüTú�þ�þ�ÿ	÷	�i��é�r��p
Z�è���ÿ���÷����|Ømú�ø�ú�üTø�ÿ©rt÷¥ï{U���^m�/`{�;� ¯ ¤tî(õd'��xG$�x�$����
,¤�£*ïP%�õ+£T�L5[';R$N-` ¯ ¢�£�£*Æ�Ã ¯ ¢"¢"î � ¬	¨��/ï/c9�$ï
ñ x2x ò 7��

\ ñz �� ] Q(�F^�¢ ¯ õ6ç§/ï�a B i «�¬�
�§
 ¿ §+í«�¬NIb§¥£ª¢ ¯ R$£ªð	
 i «���«�¬P¨+%L{±¨T¬¢zî(¨Tð;ï�jál/-#-E-�n;û �t÷�þ�pBq3rtsmsmý_÷upÔï�^��2í��
c!B ¿ I ò y ï�v-����¡+ï iKi ��¡ x V I C � y ï/R i ¯ ¬�í|ñ x2x �F�

C�V



\ ñz _ñ ] Q(�/^3¢ ¯ õ6ç§/ï3�iý��kø�ÿ	ýFþ�ú�û�Øáú�øªú�ü*ø�ÿ©rt÷/p"5�cf¤4
�� ¯ ¬Põ_¦�¢�&Zî�¬)�;¢ ¯ £ª¬�«ªðe` ¯ ¢�£�£TÆ�cf¤4
�� ¯ ¬Põ_¦�¢;ïy&$�mï�ñ x�x2y ï¬î i ¯ ¢�£�£�7
\ ñz �  ] h:��^$¬.¾�¤"ðF¤tî�¤tî(õÄU���^m�f`{�;� ¯ ï�a�v-��î+í¬î+¢�¤ ¯ �À¢�¨���î+¬	O;§�¢�£=®�� ¯ N îF«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢iQÏ§ iKi ¯ ¢�£�£�¬��îÄ¬�îQ i ¯ ¢�¤�õ+IªQ i ¢�¨*« ¯ §�
 Q;ð�£�«�¢�
±£TïkjÅl/-E-#- n;û �t÷+þ�p�q3rtsmsmýF÷/pkÂ:^3��í©� ò y ï:v-��� w ï imi �$ñ�� V �8I�ñN� V�C ï

'�§�í�ð0ñ x2x �_�
\ ñz  ò ] R���'��_^$¬�«�¢ ¯ ��¬�ï+R�� ¿ �F^$¬«�¢ ¯ ��¬©ïF¤tî(õR%É� à ¢��(¤��F¬�ï{a�`{¢ ¯ ®�� ¯ 
±¤tî(¨T¢g�t®Ó`{� � ¢ ¯ Iªc3�2î_« ¯ ��í�í¢�õ�FÄ¬	õ_¢�I

�(¤�î(õ,�/¢ ¯�¯ ¢�£ª« ¯ ¬	¤�í(ö-¬�¦�¬«�¤tí�c3��
,
�§�î�¬	¨z¤t«�¬���î/ï�j�l/-#-E-ên;û �t÷�þ�p4q3rtsmsmýF÷/pÔï;^3��í©��¡�ñ2ï�v-�+��¡�ïFR i ¯ ¬íñ x2x ò �
\ ñz t¡ ] R�� ¿ �J^$¬�«�¢ ¯ ��¬$¤�î(õ�R��9'��6^$¬«�¢ ¯ �+¬�ï�a.% ¯ í	¤�î�¦°cf¤ i ¤�¨T¬�«�ðÅ�t®�¤�`{� � ¢ ¯ c3�2î_« ¯ �2íí¢�õ°cfö ¿ RQ;ð+£ª«�¢�
0ïkj�l�-#-#- l/-E-#-��7pf�/ú��ú�üTø�p$�6û"ú/�tþÕq3rtsmsmý_÷/pÔï6^3��í©�6ñ�ñ2ï-vZ��� V ï iKi � y�x  HI x ���Fï:R-§�¦+�

ñ x2x ò �
\ ñz  C ] R���'��-^$¬�«�¢ ¯ ��¬�ï,q{Ø$�e��è:²3ûTÿ	÷7ü�ÿ��2�ú�þ�rªù�����ûzú/�;ÛD���(ú�üTø	û*ý_s q3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þ�pU5�Rgõ�õ_¬	£���îZI

F�¢�£ªí�¢"ð�ÆBhÉ¢�¤�õ_¬�î�¦�ï ¿ R�ï�ñ x2x C 7
\ ñz  V ] om�#F@¤�î�¦�¤tî(õÄU���^m�f`{�;� ¯ ï�a�R$õ�¤ i «�¬��;¢ ¿ §�í«�¬§(£�¢ ¯ ö-¬)�;¢ ¯ £ª¬�«�ð�hÉ¢�¨T¢"¬)�;¢ ¯ £=®�� ¯ ¼ ¯ ¢�O;§�¢"î(¨Tð+IQ;¢"í�¢�¨T«�¬)�;¢�h-¤"ðFí¢"¬�¦���¼(¤�õF¬î�¦0cfö ¿ R c#�(¤�î�î�¢"íP£Tï�jÕ²3û*r�üTú�ú�Ûtÿ	÷	�tþ�rªùmø	»(ú�µ0��ø�»el�-#-#- é(ú�»;ÿ©ü�ý����tû

n(ú�ü�»;÷�r��Ôr��HK�q3rt÷zù�ú�û"ú�÷7üTú�ë�é6n3q�Ë ´���ì�Â�`"���;¢"î�¬ÔS/ï(R à ï ¿ ¤"ð C I w ï/ñ x2x�w ï�^3��í��+N�ï iKi �/ñ x�y IÓ ��� F�
\ ñz  wz] om�PF@¤�î�¦�¤tî¥õÅU��|^m�3`4�;� ¯ ï�aTQ;§�¥£ i ¤2¨T¢�I:�(¤�£�¢�õ`GJí¬�î(õ�R$õ�¤ i «�¬)�;¢r'���¬îF«�N�î_«�¢ ¯ ®�¢ ¯ ¢"î(¨*¢ÝQ;§ i Ii ¯ ¢�£�£�¬��îÇ¤tî(õÅc#�(¤�î�î�¢"í�%�£�«�¬�
,¤t«�¬��î0¬�î ¿ §�í�«�¬ i ¤t«���cfö ¿ R�c#�(¤tî+î�¢"í	£*ïkjM²3û*r�üTú�ú�Ûtÿ	÷	��þÑrªù�ø�»(ú

³2´;´��0l�÷(ø�ú�û*÷���ø	ÿ©rt÷����mq3rt÷"ù�ú�ûzú�÷�üTú½rt÷|l/÷�ÿ	Þ;ú�ûTþN���-²Zú�û*þzrt÷�����q3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þÇëbl�q(lfq{²�Ë ´���ì�Â
QF¤�îiöZ¬¢"¦2��ï�cfR�ï2B$¨*«����(¢ ¯ ñ ò I6ñ w ï/ñ x�x�w � \ R-í	£��:«���¤ imi ¢�¤ ¯ ¬îil/-E-#-Ên�û��t÷�þ�p���ÿ��t÷S����²�û�r�üTú�þ�þ�p ]

\ ñz  y�] om�PF@¤�î�¦�¤tî(õ�U��{^á�|`{�;� ¯ ï:a�GJí¬�î(õe%3O;§(¤tí�¬)H�¤�«�¬�2î�¤tî(õ ¿ §�í�«�¬§¥£ª¢ ¯ ö-¢"«�¢�¨T«�¬���îM®�� ¯ cfö ¿ Rc3��
�
�§�î+¬	¨"¤�«�¬�2î(£{¬�î,ö-¬	£ i ¢ ¯ £�¬)�;¢�c#�(¤�î�î�¢"íP£Tï�j�l�-#-#- n;û �t÷�þ�pBq3rtsmsmý_÷upkÂ�^3��í©�;¡ V ï(vZ����ñ2ï';¤�îZI
§(¤ ¯ ð�ñ x2x�y �

\ ñz  x�] om�2F@¤�î�¦,¤�î(õMU��7^m��`{�;� ¯ ïJa.GJí¬î¥õ ¿ §�í�«�¬§¥£ª¢ ¯ ö-¢"«�¢�¨T«�¬���î/ÆZR Q;§� i ¤2¨T¢�R iKi ¯ �;¤2¨��uïkjÝl/-E-#-
n;û �t÷�þ�p�l�÷"ùzrtû*s,p6n�»(ú�rtû,K2Â(^3��í��F¡�¡+ï�v-�+�� Fï ¿ ¤ ¯ ¨��0ñ x2x�y �

\ ñ ò � ] om��F&¤tî+¦�¤tî(õ�U���^á�;`{�;� ¯ ï|a�R$õ+¤ i «�¬)�;¢ ¿ §�í�«�¬§¥£ª¢ ¯ ö-¢"«�¢�¨T«�¬��îm¬�î,v-�2îZIªÃg¤�§(£�£�¬	¤tî0c#�(¤�î�î�¢"íP£Tï�j
²3û*r�üTú�ú�Ûtÿ	÷	�tþ=rªù:ø�»(ú�Ù;ã�ø	»,�6÷�÷�ý}���À�n���ú�ûzø�rt÷Dq3rt÷"ù�ú�ûzú�÷�üTúárt÷�q3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þ�ÂÉq3rt÷(ø�û�r��óÂ��t÷�Û
q3rtsU��ý+ø�ÿ	÷	��ÂP&-î�¬��;¢ ¯ £�¬«�ðm�t®ÓN�íí¬�î���¬P£Tï�& ¯ �(¤�î(¤_ï(N�ô|ï0Bg¨T«����(¢ ¯ ñ�I ò ï/ñ x�x�w �

\ ñ ò ñ ] `{�2F�¢"¬�ïx'���h:� à ¢"¬	õFí¢ ¯ ï(¤tî(õqF×��U��/�$§/ïJa�Rgõ�¤ i «�¬)�;¢áN îF«�¢ ¯ ®�¢ ¯ ¢"î(¨T¢�QÏ§ iKi ¯ ¢�£�£�¬��î0®�� ¯ cfö ¿ R
Bn�;¢ ¯ íP¤"ð�Q;ð+£ª«�¢�
,£Tï�j=l�-#-#-Ä�(p��/ú���ú�üTøªú�Û��6ûzú/�tþJÿ	÷&q3rtsmsmý_÷+ÿ©ü���ø�ÿ©rt÷�þ*ïF^3��í��+ñ" _ï(vZ��� x ï iKi �(ñ C ñ��IZñ C   ò ï�ö-¢�¨2�/ñ x�x ¡��

\ ñ ò   ]�à �$o$¬�¢;ï=cZ�Z�m�ZhÉ§¥£;�_®�� ¯ «��uï:h=�n�$�$Q���� ¯ «0¤�î(õt�$� ¿ �;�2î/ï,a�'���¬�î_«�Q;¬¦2î(¤tí�ö-¢z«�¢�¨T«�¬�2îÁ¤tî(õ
`|¤ ¯ ¤4
Ñ¢"«�¢ ¯ %3£�«�¬)
±¤t«�¬���î@¬�î ¿ §�í�«�¬NIb§(£�¢ ¯ c3��
,
�§�î�¬	¨z¤t«�¬���î(£*ïkjMl/-E-#- n�û��t÷�þ�pgq3rtsmsmý_÷/pÔïf^��2í��
¡�ñ2ï imi �/ñ" �� y I6ñz _ñ V ï/R-§+¦�§(£�«:ñ x�x ò �

\ ñ ò�ò ]�à �xo$¬¢Ïï{h:�P�$��Q��+� ¯ «zï3¤tî(õÅcZ�4�m�|h6§(£;�F®�� ¯ «/�/ï$a�R�¼7¤�
�¬í�ð,�t®:Q;§�(� i «�¬�
�§
 öZ¢"«�¢�¨*«�� ¯ £�®�� ¯c3���+¢ ¯ ¢"îF« ¿ §+í«�¬NIb§¥£ª¢ ¯ c3��
�
�§�î+¬	¨"¤�«�¬�2î(£Tï�j=l�-#-#-Á�(p7�/ú.�ú�üTø�pÀ�6ûzú/�tþ�q3rtsmsmý_÷upÔï_^3��í©� y ï�v-�+�_¡+ïiKi � V y ò I V x �_ï ¿ ¤"ðeñ x�x �_�
C w



\ ñ ò ¡ ] G$�{Îf¤�î�¦�ï$a�` ¯ ��¾�¢�¨T«�¬�2îÅR iKi ¯ �"S+¬)
,¤�«�¬���î�Q;§�(£ i ¤�¨T¢R� ¯ ¤2¨�3F¬î�¦+ïkj@l�-#-#- n;û �t÷�þ�p3��ÿ��t÷S���É²3û*rt�
üTú�þ�þ�ÿ	÷	��Â/^3��í���¡2¡�ï(v-�+�/ñ�ï iKi � x C I-ñN� w ï{ñ x�x C �

\ ñ ò C ] om� à �(¤tî+¦m¤tî¥õ�ö��1G ¯ ¤�õFð;ï/aTQ;��®�«/I©õ_¢�¨T¬P£ª¬�2î ¿ §+í«�¬P£ª«�¤t¦�¢ZöZ¢"«�¢�¨*«�¬�2î�®�� ¯ Rg£ªðFî(¨�� ¯ ��î+��§(£3RLFÁÃ$v
c#�(¤�î�î�¢"íP£Tïkjm²3û*r�ütp(Ù_³"þ*ø/�6÷�÷�ý}���7�n���ú�ûzø�rt÷Çq3rt÷"ù�p�rt÷�q3rtsmsmýF÷�ÿ©ü���ø	ÿ©rt÷�Â6q3rt÷¥ø�û�r��2�t÷�Û,q3rtsU��ý�ø	�
ÿ	÷	�tÂ ¿ ��îF«�¬	¨*¢"íí���ïFN�ô|ï�Q;¢ i «z�/ñ x�x ò �

\ ñ ò V ] om� à �(¤�î�¦�¤tî(õ,ö���G ¯ ¤2õ_ð;ï/a�v$¤ ¯�¯ � � G6¤tî¥õ � ¬	õ_«/�,F&¤~�;¢*®�� ¯ 
oöZ¢�£ª¬�¦�î�®�� ¯ v-¢�¤ ¯ I�®©¤ ¯ h6¢�£ª¬P£ª«�¤tîF«¿ §�í�«�¬§¥£ª¢ ¯ ö-¢"«�¢�¨T«�¬���î/ï�j�²�û�r�ütp7�el�·�q6¸���Ë ´"µ�ï+¼{«"� ¿ ��î
Ñ��§�«/�/ï�v('�ï0Bg¨T«����(¢ ¯ ñ x�x ¡+�
\ ñ ò wz] ¼ÃI�c à ��¢"î�¦�¤�î(õ°Q(�6�m�9G6¤ ¯ «���îuï�amBZîÄ«/��¢�`{¢ ¯ ®�� ¯ 
±¤tî(¨T¢,��®mvZ¢�¤ ¯ I�¼(¤ ¯ hÉ¢�£�¬	£�«�¤tîF«,cfö ¿ Rö-¢"«�¢�¨T«�� ¯ £J¬�î,«���¢�` ¯ ¢�£�¢"î(¨T¢g�t®fQ;ð_î¥¨�� ¯ ��î�¬�H�¤t«�¬�2îY% ¯�¯ � ¯ £Tï�j�l�-#-#-on�û��t÷�þ�p3q3rtsmsmýF÷/pÔï�^3��í��F¡ ò ï

v-�+�/ñ" _ï iKi � ò � ò w I ò �t¡ C ï4ö-¢�¨2��ñ x2x C �
\ ñ ò y�]�à � à �;��î(¤ ¯ ï;ö��1G ¯ ¤�õFð;ï;¤tî¥õ_'��;cf¤t«�¬ i ���_¬P¨�ï�a�Rgõ�¤ i «�¬)�;¢�hÉ¢�¨*¢"¬)�;¢ ¯ £7®�� ¯ c3�F¨��(¤�î�î�¢"í(N�îF«�¢ ¯ ®�¢ ¯ ¢zî(¨T¢Q;§ imi ¯ ¢�£�£ª¬���î�¬�îmQ��(¤tí�í� � I � ¤t«�¢ ¯ R$¨T�2§(£ª«�¬	¨"�/¢"í�¢�
�¢"« ¯ ð-c#�¥¤tî�î�¢zí	£Tï�j=²3û*r�üTú�ú�Ûtÿ	÷	�tþÓrªùfø�»(ú6³2´;´"µ:l�÷��

ø�ú�ûT÷S��ø�ÿ©rt÷����fq3rt÷"ù�ú�ûzú�÷�üTú�rt÷0�Éü�rtý_þ*ø	ÿ©ü�þ�Â|���(ú�ú�ü�»T�t÷�Ûm��ÿ��t÷����/²3û*r�üTú�þ�þ�ÿ	÷	�eëbl�q{�Z����²�Ë ´"µtì2ï(R$õ_¢�I
í	¤�¬	õ_¢Ïï�R-§(£�« ¯ ¤tí¬P¤_�

\ ñ ò x�]�à � à �;�2î(¤ ¯ ¤�î(õ�ö��1G ¯ ¤�õFð;ï/a ¿ §�í�«�¬§¥£ª¢ ¯ ö-¢"«�¢�¨T«�¬���îm¬�îÝQ;¬�î�¦�í�¢�I i ¤t«/��¼(¤�õF¬î�¦mc#�(¤�î�î�¢"íP£Tïkj�l/-E-#-
n;û �t÷�þ�p3q3rtsmsmýF÷/pÔï�^3��í©�_¡Ï _ï�v-���+ �} ò }"¡+ï iKi �/ñ w   x I6ñ w ò x ïBñ x�x ¡��

\ ñ*¡�� ]�à � à �;��î¥¤ ¯ ¤tî(õ�ö���G ¯ ¤�õ_ðÏï7a�ö-¬8A�¢ ¯ ¢"î_«�¬	¤�ííð�c3����¢ ¯ ¢"îF« ¿ §�í«�¬§(£�¢ ¯ ö-¢"«�¢�¨T«�¬���î:¬îáR$£ªðFî(¨�� ¯ �2î���§¥£cfö ¿ R�¼4í	¤t«�hZ¤"ð_í�¢"¬¦��@¼(¤�õF¬î�¦�c#�(¤tî�î+¢"í	£*ïkjMl�-#-#-Ön�û��t÷�þ�pZq3rtsmsmýF÷/pÔï{^3��í©�/¡ ò ï imi �3ñ"  C  ~I
ñ"  C�C ï|ñ x2x C �

C y


