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��d�~�ncj"bD�Ò2)õLklb_nCr�hIgihIr�b@q$h�j�h�ncplf�h9q=f¾gih�j6b,�,m�biq$pQf�moh,h�{Id�e>~�åLæ q�t�gip6h�j6d�Ù&t&p"d�h�e<t&m�~�h�j"dop"a>w
p6aCt9p1m�b�t��,b�k�w
t9p"j6d��(d�e;n>e>xcd��,h�p6b&r}q$h�j6w��

�|t�g�{8h�n>p@p6h8rId=kl{Ü�
��e?�Od�~�n>j"b1��p"a>b1xCklb_nCr�hIgihIr�b�d#kOx>j"b�klbeIp"b&r/q$h�jLp6a>by�,b_j�kldoh�e(h9qäp"a>b1m�biq$pQf�moh,h�{Id�e>~

t&m�~�h�j"dop"a>wÛd�e?�@a>d=g�a8p"acb�w;t9p6j"do�<d=kDkQp"h�j"b&r8d�e?n>e>x>do�,h�p"b�r7q$h�j6w�� ë doeCgibRt/�,b&gip6h�jDh&q
xcd��,h�pRd�e�q$h�j"w;t&p"d�h�e�d=k�w;t&d�eIp�t9doe>b&r;d�e�f¾gih�j6b,�sp"a>b<q�t�g�p"h�j6b&r�w;t9p6j"d��Mgt&eØt&m��'t�vck��Cb
j6b&t�r(d�e;m=t&p"bjLp"h<�Cb�x>do�,h�p"b�rA�)��pDa|t�kD�Cbbe;t�k"kQn>w8b&r}doe;�Odo~�n>j6b��<p"aCt&p@p"a>bRw;t9p6j"d��
d#k]� z¦� t&eCr8p"aCt&p%� d=kLr�do��d#kld��cm�b1��v<p6a>b��>mohIg²{(kQd�Ùbk�q ����1h9�.b�,bj_��p"a>bR~�be>b_j�t9m
g_t�klb?d=k<k"g_t9j�g�bm�v�w8h�j"b?gih�w?x>m�d#gt9p6b&rA�M�¾p kla>h�n>m=rØ�Cb8e>h�p"b&rØp6aCt9p<dop/d=k�e>b&gib�k"k"t&j"v
p6h�xCh,kQd�p6d�h�e�p"a>b}�|m�b(x�h�d�eIp"bj K t9p/p6a>b;kQp�t9j6p/h&q1p"a>b<�Cm�b3Myh�e>m�v[h�e|gib}doeØb&t�g²a[xCt�k6k
p6a>j"h�n>~�aMp"a>b�h�n>p"bj1m�h,h�xs�

� Ï Ë�Ë]W.X}ÿ}\8Ì ý�� ��X ! ÿ<WDÿ��B�_ý��5T#"¦�
è1n>j�r�d#k"gin|k"kldoh�e[h9q'xCt9jzt9m�mobmL�"ç�è�q$h�j�r�b_eCklb(w;t9p6j"d#gib&k1t�k"kQn>w8b&k1p"aCt&p�doe�f¾gih�j6b}w;tf
p6j"d#gib&kLt9j6b/rId=klp6j"do�>n>p"b�r7h&�,bj.x>j"hIgib�k"klb�kDnCkldoe>~<t/�>mohIg²{,f¾giv>g�m�d=g@rct9p�t<rId=klp6j"do�>n>p"doh�e;t�k
doe ë gtÄñÜî�õÜî�ò.ø á �>���9ã���õ)j"hIg�b&k"kQb&k/t&j"b8�Id�b�.b&r�t�k/�Cbdoe>~�m#t9d#r h�n>p/�@dop"a�t;pl�.h9f
rId�w8be|kld�h�eCt9mÜm�h�~�d=g_t9msp"h�xCh�m�h�~�v,�Cq$h�j"w?d�e>~ t£t z%$ x>j"hIg�b&k"k@w8b&kQas�Dè1n>j�t&x>x>j6h,t�g�a

�_�



p6h<xCt9jzt9mom�bmä�zç�è q$h�j1r�beCkQb�w
t9p"j6d=gib�k�acd�e>~�b&kDh�e;p"acb�e�ncw}�Cbj.h9q��Cm�b�xCh�d�eIp"bjzki�>t&eCr
h�e]�@acd=g�a�x>j"hIgib�k"klb�k�a|t��,b(t�ggib&k6k�p"h;p"a>b/�|m�b<xCh�doe�p6bj�k����]b?r�do��d#r�b/xCt&j�t&m�m�b_mL�"ç�è
w?hIr�b&kDd�eIp"h<pQ�.h<�>j"h�t�r�g�m=t�k6klb&k

���1`Da>bj"b;d#k/h�e>b;�Cm�b;xCh�doe�p6bj<d�eIp"h�p6a>bMr�d=kQ{ê�|m�b,����e�p"a>d#k<gt�kQb�kQh�w8b8h&q�p"acb
x�h�k"kQd��>dom�d�p6d�b&k.t9j6bK t�MMè1e>m�v[h�e>b?x>j"hIgib�k"k/aCt�k/t�g_gib&k"k�p"h�p6a>b7�|m�b8xCh�doe�p6bj�M`DaInCk/h�e>mov�p"aCt&p

x>j"hIg�b&k"k(gt9e�r�h[�"ç�è p6h]p6a>b}�Cmob,�Lt9e|rêa|t�k<p"h[k"g_t9p"p6bj/p6h>�Lh�j<~�t9p"acbj
q$j"h�w���p6a>b�h�p"acbj@x>j"hIg�b&k"kQb&k×�@acbe;j"b&t�r�d�e>~(h�j@�@j6d�p6d�e>~<p6a>b��Cm�b,�K �qM?îym�mCx>j6hIgib&k6klb&kDdoe;t/~�j6h�n>x;aCt�,b�doeCr�d��Id=rInCt9mÜt�g_gib&k"kLp"h<p6a>by�Cmob�xCh�d�eIp"b_j�
ë vIeCg²acj"h�ecd�Ù&t&p"d�h�e8d=kLj"b&Ú,n>doj"b&r}d�q�p"a>bRh�j�rIbj@d�e8�@acd=g�a;r>t9pzt<t9j6b��@j"dop"p"b_e
p"hc�>h�j1j"b&t�r?q$j6h�w��Ip"a>b��Cmob�d=kDd�w?x�h�j"pzt9eIp�K gxM?îym�m�x>j6hIgib&k"kQb&k�d�e[t}~�j"h�n>x]a|t��,b(g�h�m�mob&gip6d��,b�t�ggib&k6kyp"h;p"acb/�Cm�b�x�h�d�eIp"bj
xCbj"w8dop"p6d�e>~[gih�m�mob&gip"do�,bM�zç�è h�xCbj�t&p"d�h�eCk8d�e��@a>d=g�a�t9momyx>j6hIgib&k6klb&k;gt&e
j"b&t�r p6a>b?k"t9w?b(r>t9pzt?q$j6h�w�p6a>b7�|m�b,�Ah�j�gih�mom�b&gip6d��,bmov8�@j"dop"b<p6hFp6a>b<�Cm�b
d�e[kQnCg²a[t8�'t�vMp"aCt&p�p"a>b(r>t&p�t}q$j"h�w b�ct�g�p"m�v;h�e>b}h&q.p"a>b<x>j6hIgib&k6klb&k�d=k
t�gip6nCt9mom�v8�@j6d�p6p"be;p"h<p6a>b��Cm�b��

�I�;�ít�g²a;x>j6hIgib&k6kDd�e;t/~�j"h�ncx�aCt�kDd�p�kDh&�@e8�CmobyxCh�doe�p6bj���[b�gih�e|kld=rIbjDa>b_j"b�pQ�Dh
w;t9doe8xCh,k"kQd��>dom�dop"d�b�kK t�M
`Da>b��Cm�bRx�h�d�eIp"bjzk@gt9eMt&m�m�t�g_gib&k"k.t7~�m�h��Ct9mA�Cmob�klx|t�gib,�L��e;p"acd=kDg_t�klb��.b

j"biq$b_j@p"h<p"acb��|m�b�t�k1t|¾�kQaCt9j6b&rF�Cm�b�� ÀK �qM(b&t�g�a8�Cm�b�xCh�doe�p6bjRgt9eMh�e>mov;t�gg�b&k"k@d�pzkDh9�@eMm�hIgt&mÌ�|m�b�klxCt�gib,�@`Dacd=kD�Cm�b
klxCt�gib/d#k×xca�vckld#gt9mom�v?t9eCr�moh�~�d#gt9mom�v;g�h�eIp"d�~�n>h�n|ki�1��eFp6a>d=k1gt�klb/�.b/j6biq$bj
p"h(p"a>b��Cmob�t�k1t�¾�r�d#klp"j6d��>ncp"b&r}�Cmob,� À

��hIr�b�k�� K t�M.t&eCr]� K �qM'gih�j"j"b�klxCh�eCr;p"h<p6a>b�gt�kQb�doe;�@a>d=g�a8p"acbj"b�d#kDe>h(xCt9jzt9m�mobm
�"ç�è5kQv>kQp"bw���t9e|r}t&m�mc�zç�è5d=k���h�n>eCr<p"h��Cb1klb&Ú,n>beIp"d#t9m��O��hIrIb&kD� K gxM��I� K t�Mut&eCr<� K �qM
g�h�j"j6b&klxCh�eCr>kyp6h;r�dâéÜbj6beIp@�@tv>k1h9q.r�h�d�e>~?xCt9jzt9m�mobm��"ç�è��Ü`Da>b<kQaCt9j6b&rF�Cm�b�w8hIr�b�d=k
p6a>b8w8h�klp�~�be>b_j�t9m1kQd�eCg�b8d�p�w8b&t9e|k/tF�Cmob;gt9e��Cb;�@j"dop"p"b_eØnCkldoe>~�h�ecbFx|t9j"p6d=gincm=t9j
xcj"hIgib&k6k×~�j"d#r�t9e|rF�>mohIg²{MkldoÙb�t9eCr;j"b&t�rFm#t9p"b_j@nCkldoe>~8t(r�d�éAb_j"beIp@x>j"hIg�b&k"ky~�j"d#rFt&eCr
�cm�hIg�{�kldoÙb,��î r�d#klp6j"d��cn>p"b&ry�Cmob@gt&e/h�e>m�v��CbDj6b&t�r�nCkldoe>~�p"acb@k"t&w8bLx>j"hIg�b&k"ks~�j6d=r/t&eCr
�cm�hIg�{;kldoÙb�p"a|t9p1d�p@�@t�k×�@j6d�p6p"be;�@d�p6as�d�yh&�Db�,bj_�It7w;t_à"h�j@rIj�t�@�Ct�g�{;h9q.t<kQaCt9j6b&r
�|m�b(d=k�p"aCt&p��d�e�~�b_e>bj�t&m���b&t�g�a]xcj"hIgib&k6k�gt9eØh�e>m�v�j6b&t�r[t9e|r]�@j"dop"b��q 1gih�eIp"do~�n>h�nCk
b_m�bw8b_e�pzk)t9pRt/p"dow8b,��`Da>d=kDj6b&klncm�p�kDdoe;�,bj"v(xCh,h�j1x�b_jlq$h�j6w;t9e|gib�n>e>mob&k"kD�cm�hIg�{;kldoÙb&k

�_ö



t&j"b<�,bj6v;m=t9j6~�b<h�j�n>e>mob&k"kyp6a>b<x>j6hIgib&k"k�~�j"d=r�d#k�g�a>h,kQbe�p"h8�CbM�¨z&$ K q$h�j��>h�j6p"jzt9e
g�hIr�b&k/MäklhRp"aCt&pOb&t�g²a�gih�m�n>w?e�h9qCp6a>bDw
t9p"j6d��1m�dob&kAd�e�h�ecbDx>j6hIgib&k"k��)`Da>b.xCh�p"b_e�p6d=t9m,q$h�j
xCh,h�j�xCbjlq$h�j"w;t&eCgib�t9j6d=klb�k×�Cb&gt&nCklb<w?h,klp1�"ç�è klvcklp"b_w;kí�.h�j"{;�Cb&kQp��@a>beMj"b&t�r�d�e>~
m#t9j6~�b;�>m�hIg�{cki�[�>n>j"p6a>bj"w?h�j"b��Odâq1h�e>m�vêt�klw;t&m�m.t9w8h�n>eIp/h9q�r>t&p�t�d=k��@j6d�p6p"be�t&p8t
p6d�w8b�klvcklp"b_w;kDkQnCg²a t�k@p"a>b ��e�p6bmsõ)t&j�t&~�h�e��@dom�mse>h�p�kQp"j6d�xCb/p6a>b<r>t&p�t(t�gij6h,k6k�r�d=kQ{>k
kQh8�"ç�èßd=kDb�k"klb_e�p6d=t9mom�v?klb&Ú,n>beIp"d#t9mod�Ùb&rÜ�

' !!ÿ<W.ÿ��x�_ý��MT#"¦� ( X8Z�VD^&U ý��o��X(W�) ý U&�uý+* ÿ/VLW@^&\1ý���[b@x>j6h�xCh,kQb�t�x>j"h�p"h�pQvIxCb@m�d��cj�t9j6v/h&q�ð@t�kQd=gyñCdoe>b&t9j�îym�~�b�>j�tRõ)t9jzt9m�mobmC�"ç�è ë n>�cx>j"h&f
~�j�t&w;k K ðyñÜî�õL�"è ë Míq$h�j�r�beCkQb/w;t&p"j6d=gib&k��1î�kyrId=k"g�nCk"kQb&r�d�e ë b&gip6d�h�e ö��A�.b/�.h�n>m#r
mod�{,b(p"a>bMðyñÜî�õL�"è ë p"h��CbMgih�w8x|t9p"do�>m�b(�@d�p6a�t9eIv]q$n>p"ncj"bMklpzt9eCr>t&j�rØq$h�j(xCt9jzt9m�mobm
�"ç�è p6aCt9p8b_w8bj"~�b&ki��`DaInCki�@�.b[r�b&k"g�j"d��CbMh�e>mov p"acb�a>do~�a�f�m�b�,b_mDq$n>eCgip6d�h�e|t9m�dopQv�h&q
p6a>b;ðyñÜî�õL�"è ë ��t9eCr�r�b�q$bj<kQx�b�gidâq$vId�e>~Mp"a>b
r�bp�t&d�mob&r]kQbw;t&e�p6d=gk�t9e|r�kQv�eIp�t&�A� î
kQd�w8dom=t&j<t9xcx>j"h�t�g�a5aCt�k}�Cbb_e p�t&{,be �Iv�`Ìh�m�b&rIhØt&eCr Ý1nCklpzt��cklh�e doe p6a>b���t&p"j"do�
��e>xcn>plf6è1n>p"x>ncp ë n>�>j6h�n>p6d�e>b�k K ���"è ë MD�@a>d#g²a;q$h�j6w;k×x|t9j"p�h&qDp6a>b ë è�ñÜî�Ü�m�d��cj�t9j6v
q$h�j@h�n>pQf�h&q=fQg�h�j"b(rIbeCklb�w;t&p"j6d��(gih�w8x>n>pzt9p"doh�eCk�á��ì&ã��

ðDbiq$h�j"b(r�b�k"gij6d��>doe>~8p"acb8ðyñÜî�õL�"è ë �Db?klaCt&m�mLg�h�eCkQd=r�bj�p6a>b7q$nceCr>t9w?be�pzt9mu�"ç�è
h�xCbj�t&p"d�h�e[kln>xcx�h�j"p6b&r �Iv;p"a>b ðyñÜî�õL�"è ë d�eM�@a>d=g�a�t}j6b&gipzt9e>~�n>m=t&j�t9j6j�tv;h9q'r>t9pzt
d#k)j"b&t�r q$j6h�w K �@j6d�p6p"be<p6hZM�p"a>b1h�ncplf�h9q=f¾gih�j6by�Cm�b@doe�p6h K q$j"h�w|Mät�~�do�,be<d�eIfQgih�j"b1t&j"j�tv,�
ë n>x>xCh,kQb�p"a>b�r>t9pzt�d�e(p"acbyh�n>plf�h9q=f¾gih�j6by�Cmob�t&eCr}p"acbydoe�fQg�h�j"bRt9j6j�tv?t9j"b1j"b_x>j"b&kQbeIp"b&r
�Iv<p"acbydoeCr�b��j�t9ec~�b&k K N¢2ZN8:-,��]� w/. 2 . :��6�[�xM��ct9eCr K Æ�2�Æ�:-,��[� w10 :��6�[�xM��
j6b&klxCb&g�p"d��,b_m�v,�@t�k;kla>h&�@eßdoeß�Odo~�n>j6b[ì�� î�k8d�e5p"acbØõLðyñÜî ë t9eCr ë gt,ñÜî�õAî�ò.ø
mod��>jzt9j6d�b&k��OkQn>�>w;t&p"j6d=gib&kRt9j"b?j"b~�t9j�rIb&rØt�k�~�moh��Ct&mDbeIp"dop"d�b�k�t9eCr�t&j"b(j"biq$bj6beCgib�r���v
~�m�h��Ct9m�d�eCrId=gib&k��

�>h�j�t�kQaCt9j6b&r��Cmob@p"a>b.d�eCr�d#gib&k�N<t9eCr . gt9e(j"b�q$bjOp6h�t9eIv/b_m�bw8b_e�pÜd�e<p"acb@h�n>pQf�h&q=fg�h�j"b1�Cm�b,�-�yh&�Db�,b_j��q$h�j't<r�d=kQp"j"do�>n>p6b&r7�Cmobyp6a>b�klnc�>w;t9p6j"do�<j"biq$bj6beCgib�r7doe8p"a>bRh�n>pQf
h&q=fQg�h�j"b1�Cm�b1w}n|klp)aCt�,b1p"a>bRk"t&w8bRr>t9pzt/r�d#klp"j6d��>ncp"d�h�e8t�kíp6aCt9p@doe}p6a>bydoe�f¾gih�j6b�t&j"j�tv,�
`Dacd=k)d=k)�Cb&gt&nCklb1�Ch�p"a?p"a>b1h�n>pQf�h&q=fQg�h�j"b�r�d=kQp"j"do�>n>p6b&r �|m�b1t9e|r}p"a>b1d�eIfQgih�j"bRt9j6j�tv(t9j6b
rId=klp6j"do�>n>p"b�r�r>t&p�t8h��Ià"b&g�p�ki�Rîye�b�ct9w8xcm�b�h&q@g�h�w8xCt&p"do�>m�b�t9e|r doeCgih�w?xCt9p6d��>mob�r>t9pzt
rId=klp6j"do�>n>p"doh�eCk)q$h�j't<r�d=kQp"j"do�>n>p6b&r �|m�bRt9eCr;t9e;doe�fQg�h�j"b1w;t&p"j"do�(t9j6b�kla>h&�@e;d�e?�Odo~�n>j6b
�I�

`Da>b�j6h�n>p6d�e>b&k�g�h�w8x>j6d=kQd�e>~�p"acb�ðyñÜî�õL�"è ë mod��>jzt9j"v t9j6b�t9j6j�t&e>~�b&r�d�e�p"acj"bb
~�j"h�n>xCki�
2 Ü×h�n>p"doe>b&kíq$h�j@h�xCbe>d�ec~(t9eCrMgim�h�kld�ec~��Cmob&ki�ct9eCr8q$h�j@w;t&e>d�x>ncm=t9p6d�e>~��Cmob�x�h�d�eIplf
bj�k��

���



read

(k,l) (i,j)

DISK MEMORY

��d�~�ncj"b�ì�2D�>n>eCrct9w8beIp�t&ms�"ç�è h�xCbjzt9p"doh�e;q$h�j1w;t9p6j"d=g�b&ki�

out-of-core files

compatible incompatible

in-core array

��d�~�ncj"b��Z2yè1eMp"a>b�m�b�q$p@�Db�kla>h&��pQ�Dh?kln>�cw;t9p6j"d=g�b&kíh&q.t}rId=klp6j"do�>n>p"b�r?�|m�b,�@è1e�p"acb
j6d�~�a�p1d=k1t9e�doe�fQg�h�j"b t9j6j�tv,��ðDh�p"aMp"a>b(r�d#klp6j"d��cn>p"b&r}�Cmob<t&eCr�p"a>b�d�e�f¾gih�j"b<t&j"jzt�v t9j6b
rId=klp6j"do�>n>p"b�r]h&�,bj�t��§z ö�w8b&kla[h9q1xcj"hIgib&k6klb&k��[`Da>b;klw
t9m�mobj�k6ÚÄnCt&j"b&k/j6bx>j6b&klbeIp�5 ¹zÇ�5 ��cm�hIg�{>k�h9qRbm�bw?be�pzki�M`Da>bMr�d=kQp"j6d��>n>p6d�h�eØh9qRp"a>b
kln>�>w
t9p"j6d��[d�eØp6a>b;m�biq$pQf
a|t9eCr[r�d=kQp"j6d��>n>p6b&r
�|m�b/d#k�gih�w8xCt9p6d��>mob��@d�p"a�p6aCt9pRd�e�p"acb<d�e�f¾gih�j6b<t&j"j�tv,�Ü�@a>d�mob/p"acb
rId=klp6j"do�>n>p"doh�e;h9qup"acb/kQn>�>w;t&p"j6d��(d�e;p"a>b�j6d�~�aIp"a|t9eCrMr�d=kQp"j"do�>n>p6b&r7�Cmob�d#kDe>h�p_�

�_ì



2 Ü×h�n>p"doe>b&kíq$h�j1j"b�t�r�doe>~(t9eCr;�@j"dop"d�ec~>�
2 îyn>�Id�m�d#t9j6v<j"h�ncp"d�ecb&ki��[b�klaCt&m�mse>h&�ßxcj"b&kQbe�p.p"a>b�q$n>e|gip"doh�eCt&m�d�pQv(h9qLb�t�g�a8h9qLp6a>b&kQb�j6h�n>p6d�e>b�ki�

3]\#^ 4Á`&n'¶65 7sj87+a�¶+rº¶+j�c�_Ãh:9;cq`&jk¶<;
`Dacb;ðyñÜî�õL�"è ë gih�e�pzt9d�e[p"acb}q$h�mom�h&�@d�e>~;j6h�n>p6d�e>b&k�q$h�j�aCt9eCrIm�d�ec~�kla|t9j"b�rØt9eCr�r�d#k¾f
p6j"do�>n>p"b�r?�|m�b&k��
=�>?=A@CB&D/è1x�b_eCkyt��|m�b,�
=�EGF:>IHJ@GD/òLm�h,kQb&k1t �Cmob,�
= F:HJ@C@8KLD���eCr�bxCbe|r�beIp"m�v�xCh,kldop"doh�eCkDp6a>b×�|m�b1x�h�d�eIp"bj.p"h t/klxCb&g�dâ�Üg@m�hIgt&p"doh�e8doe

p"a>b��Cmob,�
= MNHO@C@CK&D�õOh,kQd�p6d�h�e|k�p"acb}�Cm�b(xCh�doe�p6bj�k�t�ggih�j�r�doe>~�p6h�t&e�b_��x>mod=gidop�t&m�do~�e>w8b_e�p_�

�|h�j�t(r�d#klp"j6d��>ncp"b&r}�Cmob�p6a>b�t9mod�~�ecw8beIpDw(nCklp.��b gih�w?xCt9p6d��>moby�@dop"a�p6a>b�r>t9pzt
r�d=kQp"j"do�>n>p6d�h�e|kDh9qLp6a>b�h�n>pQf�h&q=fQgih�j"b��Cm�b�t&eCrFp6a>b�d�e�f¾gih�j"b�t9j6j�tv,�

= P-HJ@C@8KLD�õOh�kld�p6d�h�eCk/p"a>b(�Cm�b8xCh�d�eIp"bjzk/t�g_gih�jzr�d�e>~�p6h[t9e�d�w?x>m�d#gid�p�t9mod�~�ecw8beIp
h��>pzt9d�ecb&r7�Iv<t&x>x>mov�doe>~�t�~�d��,be(rct9p�t�r�d=kQp"j6d��>n>p6d�h�e<h9�,b_j)p"a>b@h�n>plf�h9q=f¾gih�j"by�Cmob,�
�|h�j@t�r�d#klp"j6d��>ncp"b&r/�Cm�b��Äp6a>bRr>t9pzt<r�d=kQp"j"do�>n>p6d�h�e?t9xcx>m�dob&r7w(nCkQp)�Cbyp6aCt9p.h9q�p"acb
r�d=kQp"j"do�>n>p6b&r7�Cmob,�)`Da>d#kDd=kDnCkQbiq$n>mÜ�@a>be;d�p.d=kD{Ie>h&�@e8p"aCt&p�t<kQn>�CkQb&ÚÄncbe�p'�"ç�è
h�xCbj�t&p"doh�e��@dom�mÜj"biq$bj@p6h(t}g�h�w8xCt&p"do�>m�v(t&m�d�~�e>b&r8d�eIfQgih�j"b�t9j6j�tv,�

3]\µ[ QSRUT _ÃhV9;cq`&jk¶<;
`Dacb(ðyñÜî�õL�zè ë x>j6h&��d#r�b/p6a>b/q$h�mom�h&�@d�e>~(�>mohIg²{Id�e>~
t9eCr�e>h�eI�>mohIg²{Id�e>~?j"h�ncp"d�ecb&k×q$h�j
j6b&t�rId�e>~ t9eCr8�@j"dop"doe>~<kQn>�>w;t&p"j"d#gib&k)h9qut&e;h�n>pQf�h&q=fQgih�j"b��Cmob,�)`Da>bRe>h�eI�>m�hIg�{Id�e>~�j"h�nIf
p6d�e>b�k�xCbj6w8d�p�p"acbyxCh,k6kldo�>d�mod�pQv<h9qäh9�,b_j"m=t&x>x>doe>~��zç�è5p"h r�d=kQ{<�@d�p6a8gih�w8x>n>pzt9p6d�h�e(t&eCr
doe�p6bj"xcj"hIgib&k6k@gih�w?w}n>ecd=g�t9p"doh�es�

= WI@8MIX%D6Ü×b&t�r>kLt�kln>�>w
t9p"j6d���d�eIp"h�klxCb&gid��Cb&r/m�hIg_t9p"doh�e<h&q�t�w;t9p6j"do�A�&t&eCr7mob&t�,b&k
p"a>b)�CmobDxCh�doe�p6bjAq$h�j�b&t�g�a�x>j"hIg�b&k"k)t&pOp6a>bDecb��p�rct9p�t@bmobw8beIp>q$h�j�p"a>b.x>j"hIgib�k"ki�
`Da>d=kDd#k@t7�>mohIg²{Id�ec~(gt9mom��

�_�



= YZWI[]\�@�D��[j"dop"b&k<t[klnc�>w;t9p6j"do�]q$j"h�w kQxCb&gidâ�|b&rØm�hIgt&p"d�h�e5h9q�t�w;t&p"j"do�A�Lt&eCr
m�b&t�,b&k)p"acb×�Cmob�xCh�doe�p6bjíq$h�jDb&t�g²a8xcj"hIgib&k6k@t9p.p"a>b�ecb��p'r>t9pzt/bm�b_w8beIpÌq$h�jDp"acb
x>j"hIgib�k"ki�.`Da>d#kDd=k@t<�>m�hIg�{�doe>~(gt&m�m��

= []WI@CMIX%D6Ü@b&t�rckOt@kQn>�>w;t&p"j"do�ydoe�p6h1klxCb&gid��Cb&r�m�hIg_t9p"doh�e�h9q�tDw;t9p6j"d��Ü�&t9e|r�mob&t�,b&k
p"a>b)�CmobDxCh�doe�p6bjAq$h�j�b&t�g�a�x>j"hIg�b&k"k)t&pOp6a>bDecb��p�rct9p�t@bmobw8beIp>q$h�j�p"a>b.x>j"hIgib�k"ki�
`Da>d=kDd#k@t7e>h�e��cm�hIg�{�doe>~(gt9mom��

= [^YZWI[_\G@�D��[j"d�p6b&k�t�kQn>�>w;t&p"j"do�Fq$j6h�w klxCb&gid��Cb&r�m�hIgt&p"d�h�eØh9qRt;w;t9p6j"do�A�st&eCr
m�b&t�,b&k)p"acb×�Cmob�xCh�doe�p6bjíq$h�jDb&t�g²a8xcj"hIgib&k6k@t9p.p"a>b�ecb��p'r>t9pzt/bm�b_w8beIpÌq$h�jDp"acb
x>j"hIgib�k"ki�.`Da>d#kDd=k@t<e>h�eI�>m�hIg�{Id�e>~(gt&m�m��

=A[`>?\�@AHJ\?D�`Ìb&kQp�k@dâqut<e>h�eI�>mohIg²{Id�e>~<x|t9j�t&m�mobms�"ç�è gt9momsaCt�k1gih�w8x>m�b_p"b&rA�
=A[`>AY6MI[]\aD�ðDmohIg²{ckDn>eIp"d�mät7ech�eI�>m�hIg�{�doe>~<xCt&j�t9mom�bmä�"ç�è�g_t9m�msa|t�k1gih�w8xcm�bp6b&rA�

3]\cb ld9fe�`&n&`g7+p�h�_Ãh:9%c5`&j�¶i;
`Dacb/ðyñÜîRõí�"è ë d�eCg�m�nCr�bRp"a>b�q$h�mom�h&�@d�ec~(t9n>�Id�mod=t9j6v}j6h�n>p6d�e>b�ki�= HO\j>?X%D<òLh�eI�,bj"pzkDt(klaCt&j"b&r8�Cm�bRp"h?t}r�d#klp6j"d��cn>p"b&r<�Cm�b,�
= Xk\j>lH<D<òLh�eI�,bj"pzkDt(r�d=kQp"j6d��>n>p6b&r}�Cm�bRp"h?t<klaCt&j"b&r8�Cm�b,�
= WIMlBnmoD�õ)j"hIr�nCg�b&kOt@j�t&eCr�h�w h�n>plf�h9q=f¾gih�j"bí�|m�bLnCkldoe>~1t@xCt9jzt9m�mobm�jzt9eCrIh�w�e�ncw}f

��b_j@~�be>b_j�t9p6h�j_�

3]\qp Q rsr�n'¶1r ¶�jdct7�cq`'h8j�Q;�;S9k¶<;
`Dacb/ðyñÜîRõí�"è ë h�n>p6m�doe>b&r;t9�Ch&�,b�aCt�,b��Cbbe;d�w8xcm�bw8b�eIp"b&r/h�e�p"acb/��eIp"bmÜõ)t&j�t&~�h�e
n|kld�ec~��¾eIp"b_m1u�k;õ)t&j�t&m�m�b_m<�Odom�b ë v>kQp"bw K õL� ë Mz����e�p"a>b&kQb�õL� ë f¾ðyñÜî�õL�"è ë t5r�d#k¾f
p6j"do�>n>p"b�r �Cmob}d#k�d�w8x>mobw(be,p"b&r8�Iv�aCt��doe>~�b�t�g�a]x>j6hIgib&k6k/t�g_gib&k"k�dop�k�h&�@e�r�d=kQp"doeCgip
�|m�b,�Dp6a>h�nc~�a�d�p?gih�n>m#r5t9m#klhØaCt�,bM��b_be dow8x>m�b_w8bieIp"b�r �Iv xCt&j"p6d�p"doh�e>doe>~�tØkldoe>~�mob
�|m�b/doe�p6h8g�h�eIp"d�~�n>h�n|k�g²aIn>e>{ck1t9eCr�t�k"kldo~�e>doe>~8b&t�g²aMx>j"hIg�b&k"k�h�ecb<g�a�n>ec{A�1�>h�j��Ch�p"a
kQaCt9j6b&r;t9eCrMr�d=kQp"j6d��>n>p6b&r}w8hIrIb&kDp"a>b�� î ë�v ��ò��"ç�è w8hIr�b�h&qLõL� ë d#kDnCklb&rÜ�Dîym�f
p6a>h�nc~�aØh�e>b}w?d�~�aIp1b��xCb&g�pyp6a>b}�Cb&kQp�x�b_jlq$h�j6w;t9e|gib/h�e�t8xCt9j6p"d=g�n>m=t&j�x>m=t&plq$h�j"w�p"h
g�h�w8bDq$j6h�w d�w?x>m�bw?bieIp"doe>~yp6a>bRðyñÜî�õL�zè ë r�d�j6b&gip6m�v/h�e8p"h�x8h9q�p6a>b1eCt9p6d��,b1xCt9jzt9m�mobm
�"ç�èïkQv>kQp"bw �Ìp6a>bj6b8t&j"b;t&m=klh r�d=kQp"doeCgip�t�r���t&e�pzt9~�b�k/p"h��Cbd�ec~�t9�cm�b(p"h�dow8x>mobw8b�e�p
p6a>bw h�eØp6h�x�h9qRt�xCh�j"p�t&�>m�b;xCt&j�t&m�m�b_mD�"ç�èïkQv>kQp"bw ��õ)t&j�t&m�m�b_mD�"ç�è d#k/t&e t&j"b&t�h&q
w(nCg�a8t�gip"do�,b�j"b�klb&t&j�g�a K klbb��Äq$h�j@b_�>t&w8x>m�b��Aá���&ã�t9eCr;p"a>b�xCt&j�t9mom�bmä�"ç�è t9jzg²acd��,bRt9p

�&ù



æ�ù�ù��w�.ó�ó ���� ñ.å���ñ�÷Zä	à�ù	ëqß3êWù�æ8ñ,ã ÷	êÈó��fä3àqø	ß�ñ9æZùWëÄè
q$h�j}w?h�j"b;doe�q$h�j6w;t9p6d�h�eä�HM îym�p6a>h�n>~�a p6a>bj"bMd=k(gin>j6j"beIp"mov]e>h�~�be>b_j�t9mom�v�t�ggibxcp"b&r
x|t9j�t&m�mobmÜ�zç�è klp�t&eCr>t&j�rA�C��õL�*fQ�"è��,p"a>b1x>j6h�xCh,kQb&r8b��p6beCkQd�h�e|kíp"h ��õL�yá��i��ã|q$h�j@xCbjlf
q$h�j"w8doe>~8xCt&j�t&m�m�b_mD�"ç�è/�sd#k�tMklp6j"h�ec~�gih�e�p6beCr�bj?á÷ì9ã��¸�]b?kla|t9m�m��Op6a>bj"b�q$h�j"b��Ì�cj"d�b�ÞCv
g�h�eCkQd=r�bj@ach9� p"a>b�ðyñÜî�õL�"è ë w8d�~�a�p.�Cb�dow8x>mobw}b_e�p6br<h�e;p"h�x�h&q.��õL��f¾�"è��

��õL�*fQ�"è gih�e�pzt9d�e|kDj"h�ncp"d�ecb&kíq$h�j1gih�m�mob&gip"do�,b@t&eCrFdoeCr�bxCbeCrIbe�p'�"ç�è�h�xCbjzt9p"doh�eCk��
î1m�m>p6a>b��"ç�è5h�xCbjzt9p"doh�eCkLd�e(p"a>bRðyñÜî�õL�"è ë t9j"bRd�eCr�b_x�b_eCr�beIp����õL�*fQ�"è5xCt&j"p6d�p"doh�eCk
t��Cm�b@n|kld�ec~��CmobpQv�xCb&k����@a>d=g�a?t9j"bRt9e?b��p6beCkQd�h�e(h9qÌ��õL�)r>t9pzt9pQvIx�b�ki�+�Lt�g�a}xcj"hIgib&k6k
doe;t/~�do�,be8~�j"h�ncx K klxCb&gid��Cb&r}�Iv?t9eM��õL�íg�h�w8w(n>e>dogt&p"h�j>M�gij6b&t9p6b&kDt��CmobpQv�xCb1p"aCt&p
xcd=g�{>k}h�n>p<à"n|klp;p"a>b�r>t&p�t t�k"kQd�~�ecb&r p"h�d�p_� î�j"h�n>p"doe>b�q$h�j�g�j"b&t&p"d�ec~�tê�CmobpQv�xCb
q$h�jy�cm�hIg�{Äf¾givcgim�d#gim�v r�d=kQp"j"do�>n>p6b&r8w;t9p6j"d=g�b&kíd#kDx>j"h&�Id=r�b&r8�Iv;��õL�*fQ�"è��>`Da>d#k'�|m�bpQvIx�b��
p6h�~�bp"a>b_jF�@dop"a���õL�*fQ�"èGu�k?t9�CkQh�m�ncp"b[h9éäklbpMw8hIr�b,�1gt&e �Cb�nCkQb&r5p"h�gij"b�t9p"b[t&eCr
t�ggib&k6k)p"a>b1b&Ú,n>d���t9mobeIp)h9qÌt/ðyñÜî�õL�"è ë klaCt&j"b&r7�|m�b,�uî5ðyñÜî�õL�zè ë r�d=kQp"j6d��>n>p6b&r/�Cm�b
g_t9e��Cb<aCt9e|r�m�b&r��Iv�g�j"b&t&p"d�ec~;t8r>t&p�t9pQvIxCb<p"aCt&p/rId��Id=r�b&k@p"acb��Cmob<d�eIp"h?gih�eIp"do~�n>h�nCk
kQb~�w?be�pzk7�@dop"a�h�e>b�klb_~�w8beIp(��b_d�e>~�t�k"kQd�~�ecb&r p"h�b&t�g²a5xcj"hIgib&k6ki�Û��e5p"a>d#k;gt�kQb
��õL�*f¾�zèGu�kíj"b_m=t9p6d��,b�h&éäklbp1w8hIr�b��.h�n>m#r8��b�nCklb�r
p6h8t�ggib&k6k@r>t9pzt��

��e���õL��f¾�"èïp6a>b8�Cm�bpQvIxCb�t&eCr g�h�w8w(n>e>d#git&p"h�j t9j6b�kQxCb&gidâ�|b&r�t�k<d�e>x>ncp8t&j"~�nIf
w?be�pzkD�@a>be t7�Cm�b�d#kyh�xCbe>b�rA�1`Da>d=kyd#kykQh�w8b_�@aCt9p1w8h�j6b�j"b&kQp"j"d#gip"do�,b�p"a|t9e[t�g_gib&k"k
p6h8t(kla|t9j"b�r
�Cmob�n|kld�ec~}p6a>b�ðyñÜî�õL�zè ë d�e;�@a>d#g²a;p6a>b�xCt9j6p"d�p6d�h�e>d�e>~(d=k@rIbp"bj6w8d�ecb&r
rIv�eCt&w8d=g_t9m�movy�Iv�p6a>b@r�d#klp6j"d��cn>p"doh�e/h&qÜp"a>b.d�e�f¾gih�j6bDw;t&p"j6d��1��b_d�e>~�j6b&t�r�q$j"h�w h�j)�@j"doplf
p6be[p"h>�?`Da>b(nCklbiq$ncm�m�ecb&k"kyh&qRr�vIeCt9w8d#g�xCt&j"p6d�p"doh�e>doe>~ K h�j<t9mod�~�e>w8beIp�M.d=k�t9xcxCt9j6be�p
�@acbe8xCbjlq$h�j"w8doe>~�p"a>b�åLæ q�t�gip"h�j"d�Ù�t9p"doh�e(h9q-�/�ct9e|� zlxïw;t&p"j"do�/�@dop"anx�O ���
��e[p"a>d#k/gt�klb(p"a>b_j"b;t&j"b(pl�.h�x>a|t�klb�k�p"hMp"a>b
gih�w8xcn>p�t&p"d�h�e�2��Cj�kQp/p"acbFåLæ q�t�gip6h�jQf
doÙ&t9p6d�h�e]h&q1p"a>b}�|j�klp¸� gih�m�n>w8e|k�d#kyq$h�n>eCr K gt9momíp6a>d=k�w;t&p"j6d��Ly�Mz�)t&eCrØp"a>be[p"acb
p6j�t&eCk¾q$h�j"w;t&p"d�h�eCk@t9j6b�t9x>x>mod�b&r8p6h<p"a>b�j"b_w;t9doe>d�e>~zx��³� g�h�m�ncw8eCk K gt9momAp6a>d=kDw;tf
p6j"do�£ÙyM��)��p.d=kíe|t9p"ncj�t9m��Ct9eCr;gih�e��,b_e>d�beIp��d�e8xCbjQq$h�j"w?d�e>~�p"a>b�kQb&gih�eCr}x>aCt�klb�h9qup"acb
t&m�~�h�j"dop"a>w p6h�p"j"b�t9pLw;t9p6j"d#gib&k<yßt&eCr£Ù�t�kín>ecj"bm#t9p"b�r/w;t9p6j"d=g�b&kÌ�@dop"a(d�eCrIbxCbeCr�beIp
x|t9j"p6d�p6d�h�ecd�e>~�ki�P�yh&�Db�,bj_�)gih�w8x>mod=gt&p"d�h�eCk/g_t9e�t9j6d=klb;d�q�p6a>b;e�n>w(�Cbj/h&q�g�h�m�ncw8eCk
kQxCt9ece>d�e>~<p6a>b�x>j6hIgib&k6kí~�j6d=rA�t$6�5 "�>r�h,b�kíe>h�p@b�>t�gip"mov<r�do��d#r�b6���>kQh<p"aCt&p%Ù��Cb~�doeCk
doe�p6a>b/w8d#r>r�mob�h9q't<�>m�hIg�{A�1�*qL�.b<t9j6b<r�b�t9m�doe>~(�@d�p"a t8kla|t9j"b�rF�Cm�b�p"acb(ðyñÜî�õL�zè ë
j6h�n>p6d�e>b�õ î ë �1�Lø�gt&e8�Cb�nCklb�r
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�Ct�gip"h�j"d�Ù�t9p"doh�e ������ù&� ��ì����&� ��ö���óI�
`sh�pzt9m �_ó����÷�,� ì&�,ó���ó9� ó,ù�ù,����ì

`�t9�cm�bRöZ2L`Dd�w?d�e>~�kOd�e?klb&g�h�eCr>k)q$h�jLp"acb�w;t9doe<x>aCt�klb&kLh9qsh�n>plf�h9q=f¾gih�j"b<åLæ q�t�gip"h�j"doÙ&t�f
p6d�h�eFh&q8� z�� w;t&p"j6d=gib&k���Ü@b&klncm�p�k@t&j"b�klach9�@e;q$h�j6� � ì��������sú������}t&eCr]�_���������
��e?t9momAg_t�klb�k��q ���ì����f��|�� ���Ät���ú��ct9eCrk$���ú��L`Dacby�,bjzkldoh�e(h9q�p"acb�t&m�~�h�j"dop"a>w
p6aCt9p'klp6h�j"b�kíp"acbyw;t&p"j6d��/doe}xcd��,h�p6b&r/q$h�j"wÛ�@t�kínCkQb&rA�u`Da>b�h�ncplf�h9q=f¾gih�j6b�w
t9p"j6d����@t�k
xca�vckld#gt9mom�v?t9eCr8m�h�~�d#gt9mom�v?r�d=kQp"j"do�>n>p6b&rA�

`�t�kQ{ ìI������� úI������� ��I�������Ü@b&t�r ������ó�ö �Ct&d�m �,ù&ö�����ú�[j"dop"b ì�ó���ö�ó ��ö�ú������
õ)do�,h�p � ��ö���ú�ó
`sj"d#t9e>~�n>m=t&j�kQh�mo�,b � �&ù�ù,�÷�,ú
��t&p"j6d��8w(n>m�p6d�x>mov � ���9ù,���9�
�Ct�gip"h�j"d�Ù�t9p"doh�e ì�ú��÷��ù �_ö�ú������
`sh�pzt9m ���,ú���ú�� ���_�9�>�����

`�t9�cm�b(�f2<`Ddow8d�e>~�k×doeØkQb&gih�eCr>k�q$h�j�p"a>b(w;t9doe�x>aCt�klb&k�h9q@h�n>plf�h9q=f¾gih�j"b�åLæ!q�t�gip6h�jQf
doÙ&t9p6d�h�e�h&q�� z³� w;t&p"j"d#gib&k��³Ü×b&kQn>m�pzk}t&j"bMklach9�@e q$h�j£� � ì��������1ú������Øt&eCr
�_���������R��e�t9mom�gt�kQb&k;�q �� ì����5�}|6� �_���0to� ú��Üt9eCr%$ � ú��1`Da>b��,bj�kQd�h�eFh&qLp"acb
t&m�~�h�j"dop"a>w p"a|t9p<kQp"h�j"b&k�p"a>b8w
t9p"j6d��Md�e[x>d��,h�p"b&r�q$h�j6w �'t�k�n|klb&rA���yh�p"b(p"aCt&p/p"acb� � ì�������t&eCrØú������Mgt�kQb&k�j�t9e�d�e�f¾gih�j6b,�st&eCr]p"a|t9p�p"a>b¢� � ú������Mgt�kQb7q�t&d�mob&rA�
`Dacb�h�n>plf�h9q=f¾gih�j"b/w
t9p"j6d��(�@t�k×x>aIvckld=g_t9m�mov(t9eCr;m�h�~�d=g_t9m�mov8rId=klp6j"do�>n>p"b�rA�

��ì



doeØp"acb8p"j6d=t9ec~�n>m#t9j(klh�m��,b8p6d�w8b��|�yh&�.b�,bj�sd�q1p"a>b;kQn>xCbj"�cm�hIg�{]�@d#r�p"a�d=k�m=t&j"~�b
t9e
doeCgij6b&t�kQb8�@d�mom@r�b&g�j"b&t�klb8p6a>b8p"j6d=t&e>~�n>m#t9j?klh�m��,b8p6d�w8b,�M��p(kla>h�n>m=rØ�Cb;j"bw?bw<�Cbj"b&r
p6aCt9p1t&m�msp6a>j"bbRh9qLp6a>b&klbRx>aCt�kQb&k1t9j"b�j6n>e>e>doe>~}doe8xCt&j�t9mom�bm�kQh(gih�w?w}n>ecd=gt&p"d�h�e<p"dow8b
t&m=kQh�d�e�ÞCncbeCgib&k�p"a>b?p"h�pzt9m@j6n>e>e>doe>~�p"dow8b,�M�¾e�~�be>b_j�t9m��)d�eCg�j"b&t�kld�ec~�p"acb¢�q �h�j¸��|
kQa>h�ncm=r�r�b&g�j"b&t�klb<g�h�w8w(n>e>d#gt9p6d�h�e?p"d�w?b�h�e[p"a>b õ)t9jzt9~�h�e�t�k�r>t9pzt8t9j6b(gih�w?w}n>ecdâf
g_t9p"b�r�d�e[m=t9j6~�bjR�>m�hIg�{>k��(��q.p6a>b<p"dow8b&kDq$h�j�p"a>b(g�h�w8x>ncp�t9p6d�h�eCt9m)xcaCt�kQb&k�d�e�`Ot&�>m�b&k
ö�t&eCrØ�[t9j6b;kln>w?w8b&r��Db?~�bp t9�Ch�n>p?ì��&�ØkQb&gih�eCr>k�q$h�j �}|�� ��t&eCr�t9�Ch�n>p(�,ö��
kQb&gih�eCr>kDq$h�jk�}|6� ��<�@a>d=g�aMkln>~�~�b&kQp�k�p"a|t9pRt7m#t9j"~�bj1��t&m�n>b�h&qd�}|�j6b&klncm�p�k@d�e;w8h�j"b
b>�;gidobeIp�xCt9jzt9mom�bm.gih�w8x>x>n>pzt9p6d�h�e[h&�,bj�t&m�m�� òLh�w8w}nce>d=gt&p"d�h�e�h&�,bj6a>b&t�rA�Op6h�~�b_p"a>bj
�@dop"a�p6a>b7Þ|h,t9p6d�e>~&f�xCh�d�eIp�h�xCbj�t&p"d�h�e�gih�n>e�p_�sr�bp6bj"w?d�e>b&k@p"acb<x�b_jlq$h�j6w;t9e|gib/h&q@p"acb
g�h�w8x>ncp�t9p6d�h�eCt9mÜx>aCt�kQb&k@h9qLp6a>b�t9m�~�h�j6d�p"acw t�k;�}|�g²a|t9e>~�b&ki�

`Da>b8q�t&d�m�ncj"b8h&q�p6a>b�� � ú������]gt�klb;d�e�`�t9�>mob;ö�x>j"h�w8x>p"b�r nCk<p"h[rIb��d#klb;t
kQb&gih�eCrF�'t�v;h&qLd�w8xcm�bw(beIp"d�e>~/moh�~�d=gt&m�m�v
r�d=kQp"j"do�>n>p6b&r}�Cm�b&k��@��eCklp6b&t�r;h9q.h�xCbecd�e>~;t
kQbxCt&j�t9p6by�Cmobyq$h�j.b&t�g�a}xcj"hIgib&k6ki�>p6a>byecb�5w8bp6a>hIr}h�xCbe|kDt<kldoe>~�mob×�|m�bRt9eCr;r�do��d#r�b&k
dopDdoe�p6h/�>mohIg²{cki�It�k6kldo~�e>doe>~<h�e>b��>mohIg²{<p6h<b&t�g�a8x>j6hIgib&k6ki�L`Da>d#kDr�h,b&kDech�p1g�aCt9e>~�b�p"acb
n|klbj1d�eIp"bjQq�t�gibRp"h(p"a>b ðyñÜî�õL�zè ë r�b&k6gij"do�Cb&r8d�e ë b&g��CìI���[b/j"b�q$bj@p"h(p"a>d#kDpQv�xCb/h&q
�|m�b�t�k�t<x>aIv>kQd=gt&m�mov8kQaCt9j6b&rA�Cm�h�~�d=gt&m�mov8r�d#klp6j"d��cn>p"b&r8�Cm�b��D��p1klach�n>m#rF�Cb/e>h�p"b&r;p"aCt&p
p6a>b�p"bj6w;k�¾"x>aIvckld=g_t9m�mov8kQaCt9j6b&rfÀ(t9eCr�¾6x>a�vckld#gt9mom�v?r�d=kQp"j6d��>n>p6b&rfÀ�j"biq$bj@p6h<p"a>b��Id�b�
h&qLp"acb�x|t9j�t&m�mobmA�Cm�b�kQv>kQp"bwïq$j"h�wï�@d�p6a>d�e;p6a>b<ðyñÜî�õL�"è ë �Cî@pDp"acb/aCt&j�r��'t9j"b�m�b�,b_m
p6a>b/�Cmob,��h�jy�Cmob&ki�Aw
t�v?��b(kQp"j6d�xCb&r�t�g�j"h,k6k�w}n>mop"dox>m�b�rId=kl{cki�ät�kyd#kyp"a>b(g_t�klb/q$h�j�p"acb
��eIp"bmäõ)t9jzt9~�h�es�

`Da>bRj"b&kQp@h9q�p"acb�j"b&kQn>m�pzkíx>j6b&klb_e�p6b&r}d�e(p"acd=k@klb�gip"doh�e?t9j"b�q$h�jDx>aIv>kQd=gt&m�mov(klaCt&j"b&rA�
moh�~�d=gt&m�m�v[rId=klp6j"do�>n>p"b�r �Cm�b�ki�Lt9e|rêp6a>b8�,bjzkldoh�eØh&q�p6a>bMt9m�~�h�j6d�p"acw p6aCt9p(kQp"h�j6b&k/p"acb
w
t9p"j6d���d�e8x>do�,h�p6b&r7q$h�j6w��)��e?`Ot&�>m�b�k@ì/t9e|rF�/j6b&klncm�p�k.t9j6b�x>j"b�klbeIp"b&r/q$h�j@p6a>b�k6t9w8b
xcj"h��cm�bw;k@h�e��|z��Mt&eCrØú£z ú8x>j"hIgib�k"k�w?b&kla>b�ki���¾pRd=k�d�eIp"bj6b&klp6d�e>~?p"h;e>h�p6b<p"aCt&p
doeCgij6b&t�kQd�e>~[p"a>b�eIn>w(�Cbj<h9q�x>j6hIgib&k"kQh�jzk
q$j"h�w ��Øp"h��&��j"b&kQn>m�pzk}d�e�h�e>mov5t]�,bj6v
kQw;t9momÜr�b&gij6b&t�kQb�d�e8p6a>b�p6d�w8bDq$h�j@p"a>b�p6j"d#t9e>~�n>m=t&j1klh�mo�,b�x>aCt�klb,�Id�eCrId=gt&p"d�ec~/p"a|t9p@p"acb
x|t9j�t&m�mobmOb>�;gidobeCgiv(q$h�j�p"a>d#kyx>aCt�klb(d=kymoh&���/`Da>d#k�d=kydoe[gih�eIp"jzt�klpR�@d�p"a[p"acb<w;t9p6j"d��
w(n>mop"d�xcm�d=g�t9p6d�h�e}x>a|t�klb��@a>d=g�a8b�Ia>do�>d�pzkDt9mow8h,kQp@xCbjlq$b&g�p@klxCbb�r�n>xs�

��e;`�t9�>mob�ùRp"dow8d�e>~�k)t9j6b�x>j6b&klbeIp"b�r q$h�jDp"acb�gt�klb6��|����_��q$h�j@t9e
ú�z(ú�xcj"hIgib&k6k
w?b&klas�LòLh�w8x|t9j"doe>~<p"acb&klb�j"b�kln>mop�kD�Cj�kQp@�@d�p"a;p6a>h,kQb/~�do�,be;d�eM`�t9�>mob��<q$h�j1t<x>aIv>kQdâf
g_t9m�mov8t&eCrFmoh�~�d=gt&m�m�v?r�d#klp"j6d��>ncp"b&r}�Cmob,��p6a>b<r�b�gij"b&t�klb�doe;p"a>b�p"d�w?b&kOq$h�j1j"b&t�r�d�e>~(t&eCr
�@j6d�p6d�e>~<d#kykQp"j"do{�doe>~>� ë b&g�h�eCr�mov,�>h9qígih�n>jzklb,�>p6a>b/xca�vckld#gt9mom�v?klaCt&j"b&rMgt�kQb/e>h(m�h�e>~�bj
q�t&d�m#k�q$h�j<p6a>b�� � ú������]doe�f¾gih�j6b;gt�kQb,�ØòLh�w8x|t9j"d#klh�e��CbpQ�.bbe�`�t9�>mob&k/��t&eCr ù
kQa>h&�1k×p6aCt9p1t�q$h�j@x>aIv>kQd=gt&m�m�v?kla|t9j"b�r?�|m�b�t&eFdoeCgij6b&t�kQb�doe¢�}|Rj"b�kln>mop�kDd�e
t<r�b&gij6b&t�kQb
doeØ�"ç�è p"dow8b,�st�k�b�IxCb&gip"b�r q$j6h�w�p"acb8r�b_x�b_eCr�beCg�v�h9q1p"acb8�"ç�è p"d�w?b<h�e�� ! ¡¤�q "��1h9�.b�,bj_�>p"a>b(r�b�gij"b&t�klb�d=kymob&k"k@p"aCt&e]p6a>b/b_��xCb&gip6b&r
q�t�gip"h�j�h9q×ì��Ax|t9j"p6d=gincm=t9j6m�v8q$h�j

���



`�t�kl{ ì�������� úI������� ��I�������Ü@b&t�r �I���ô��ì �&ù&ú��÷�,ö ö���ö���ó�ó�[j"d�p6b ö������I� �_�9�>�o��� �I�������Äù
õ)d��,h�p ������ì�ó ��������� ó9�>�o�9ù
`sj"d=t&e>~�ncm=t9j1kQh�mo�,b ì�����ú&� �_ö�ó�����ó �I�ó������
��t9p6j"do�}w(n>m�p6d�x>mov ���i�>��ù&� ��ú�����ù&ó ó&�,ú���ó�ö
�Ct�gip6h�j6d�Ù&t&p"d�h�e ��ó����_� �&�>����� ó�ö���ó��
`sh�p�t&m ö�ì����o�� �����,ó����9� ���9�,�I�ô�c�

`�t9�cm�bRìZ2L`Dd�w?d�e>~�kOd�e?klb&g�h�eCr>k)q$h�jLp"acb�w;t9doe<x>aCt�klb&kLh9qsh�n>plf�h9q=f¾gih�j"b<åLæ q�t�gip"h�j"doÙ&t�f
p6d�h�eFh&q8� z�� w;t&p"j6d=gib&k���Ü@b&klncm�p�k@t&j"b�klach9�@e;q$h�j6� � ì��������sú������}t&eCr]�_���������
��e?t9momAg_t�klb�k��q ���ì����f��|�� ���Ät��5�>�ct9eCrk$��5�>�L`Dacby�,bjzkldoh�e(h9q�p"acb�t&m�~�h�j"dop"a>w
p6aCt9p'klp6h�j"b�kíp"acbyw;t&p"j6d��/doe}xcd��,h�p6b&r/q$h�j"wÛ�@t�kínCkQb&rA�u`Da>b�h�ncplf�h9q=f¾gih�j6b�w
t9p"j6d����@t�k
moh�~�d=gt&m�m�v?r�d#klp"j6d��>ncp"b&rA�I�>n>p1x>aIv>kQd=gt&m�m�v(kQaCt9j6b&rA�

`�t�kQ{ ìI������� úI������� �_���������Ü@b&t�r ö&�>����ó ó�ì���ù� ���I���o�ú�[j"dop"b �&�>��ö�ì ������ì�ö �ö�������ú
õ)d��,h�p �_����ó9� ��ú���ú�ì �Iù,���Äù
`sj"d#t9e>~�n>m=t&j�kQh�m��,b ì�������� �ö����÷�,ì ���_ú���ú��
��t&p"j"do�}w(n>mop"d�xcm�v ��ú���ö9� ���_ú���ù&� �9������ö��
�Ct�g�p"h�j6d�Ù&t&p"doh�e ������ù&� ��ì�����ì ��ö���úÄù
`sh�pzt9m ����������� ì�ö�����ú�ó ������I��ö9�

`�t9�cm�bR�Z2L`Dd�w?d�e>~�kOd�e?klb&g�h�eCr>k)q$h�jLp"acb�w;t9doe<x>aCt�klb&kLh9qsh�n>plf�h9q=f¾gih�j"b<åLæ q�t�gip"h�j"doÙ&t�f
p6d�h�eFh&q8� z�� w;t&p"j6d=gib&k���Ü@b&klncm�p�k@t&j"b�klach9�@e;q$h�j6� � ì��������sú������}t&eCr]�_���������
��e?t9momAg_t�klb�k��q ���ì����f��|�� ���Ät���ú��ct9eCrk$���ú��L`Dacby�,bjzkldoh�e(h9q�p"acb�t&m�~�h�j"dop"a>w
p6aCt9p'klp6h�j"b�kíp"acbyw;t&p"j6d��/doe}xcd��,h�p6b&r/q$h�j"wÛ�@t�kínCkQb&rA�u`Da>b�h�ncplf�h9q=f¾gih�j6b�w
t9p"j6d����@t�k
moh�~�d=gt&m�m�v?r�d#klp"j6d��>ncp"b&rA�I�>n>p1x>aIv>kQd=gt&m�m�v(kQaCt9j6b&rA�

�,ù



p6a>b/�@j6d�p6b&ki�kÜ×b&kQn>m�pzkyd�e `Ot&�>m�b ú7q$h�jRp"a>b(gt�klb �}|�� ì8kla>h&� t}j6b&t�r�p6d�w8byq$h�j�p"acb� �Û�_��������g_t�klb(�@a>d#g²aMd=k�t9�Ch�ncp�p6a>b(k"t&w8b(t�kyq$h�j6�}|¸�Û��I�)t&eCr]t(�@j"d�p6b<p"dow8b
p6aCt9p?d=k<klnc�Cklpzt9eIp"d=t&m�mov�mob&k"k���`Da>d=k(t9~�t9d�e�kQa>h&�1k}p"a|t9p?t�k¦��|;d�eCg�j"b&t�klb&k��Dp"a>b_j"b�Iv
doeCgij6b&t�kQd�e>~�p"acb�t&w8h�n>eIpLh9qur>t&p�t���b_d�e>~�j"b&t�r8t9eCr(�@j"d�p6p"be(d�e(b&t�g²a?�"ç�è5h�x�b_j�t9p6d�h�es�
�"ç�è!xCbjQq$h�j"w
t9eCgib klpzt9j"pzk�p"h;r�b_~�j�t�r�b?ÚÄn>dop"b kld�~�e>dâ��gt9eIp"movFh�eCgib¸��|/d#k�kln��;gidobeIp"m�v
m#t9j6~�b,�

`�t9�>mob�ú}kQa>h&�1k×p6d�w8doe>~,k)q$h�j1p"a>b�� ����������?gt�kQb�q$h�jyp6a>b�k"t&w8b�x>j6h��>mobwïxCtf
jzt9w8b_p"bjzk)t�kDdoe8`�t9�>mob/ù,�I�>n>pLq$h�j8��|���ìI�DòLh�w8x|t9j"doe>~�p"a>bRj"b&kQn>m�pzkíd�e?`�t9�>mob&kD�I��ù,�
t&eCr(úy�Db1kQbbDp6aCt9pLp"acb@p"d�w?b�q$h�j)�@j"dop"doe>~�r>t&p�t�r�h,b&k)e>h�pLr�b&gij6b&t�kQb@w8h�eIp"h�e>d=g_t9m�mov�t�k��|1d�eCg�j"b&t�klb,�,�>n>pLd#kDklw
t9m�mob&klp�q$h�j8��|���ìI�Lîy~,t&d�e(�DbRt�k6gij"do��bRp"a>d#kí�CbaCt�Id�h�jLp6h/p"acb
t&x>xCt&j"beIp�rIb~�jzt�r>t&p"d�h�e�d�eM�"ç�è x�b_jlq$h�j6w;t9e|gib��@a>be�p6a>b��,h�mon>w8b1h9q.kQd�w(n>m�pzt9e>bh�nCk
�"ç�èßd=kDm#t9j6~�b,�

`�t�kQ{ ì�������� úI������� ��I�������Ü@b&t�r �>���_� �������_� ù�ì����&��[j"dop"b ö���ì�ó ���>����ì ó�ó������
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