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N OQPRB"JSD;@GPRTSU1VWD;CQX�Y�B"UZ@IEGU#E[PR@GE]\^JSY�UZE]_2C(UZH*JS`"JSD;@ a
bdce3 fhg#i�jlk�monIphi	q kdgrc2csctc2c2ctc2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc u
bdceb v�w�xdy�zI{ |Q3d}~f�i�|Aj(x'i	q �d|���|A�RgR|�y�|AgZi�k;�~��q gR|�x'j��d�#�li�|�yt��x'gIm��R|�x'�li��R�	nIx'jl|A����jlkd�I{ |�y���ctc �

bdcebdce3 �<nIy�|Aj�qepAxd{�v�w�xdy�zI{ | ctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�3d�
bdce� v�w�xdy�zI{ |Qbd}~�8�dk;qem;q gR���<q �dkdi	q g;�1q g��ozGx'jl�l|��2x'nR�+��qex'g�v�{eqey�q gIx'i	q kdg ctcsc2c2ctc2c2ctcsc2ctc�3'�
bdc � v�w�xdy�zI{ |Q�d}~��pAph|�{ |Aj(x'i	q gR� fhi�|Aj�x'i	q �d|�¡�|Ai�¢Rk�mo����kdj�£<¤1¥§¦t¨�{eq ©d|Q�2¡1�ªv���c2ctc2c2ctcsc2ctc�3d«
bdce« v�w�xdy�zI{ |s�;}¬¡�q wZ|�m­��|�xd{�x'gIm�®¯k;y�zI{ |AwQ�8j�q i�¢Gy�|Ai	qep°c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�3du
bdceu v�w�xdy�zI{ |Q«d}¬±��(q gR���<kdj�y�xd{�v��"nIx'i	q kdg;�¬f�g;�li�|�xdm�k;�~²2�§�
kdj��R|�x'�li��R�	nIx'jl|A�³ctc2c2ctcsc2ctc�3du
bdce´ v�w�xdy�zI{ |Qud}¬�ok;{ ��q gR��fA{e{ µ+phkdgImRq i	q kdgR|�m�¶Rj�qex'g;�dnI{ex'j·�o�Z�li�|�y��1c2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�3d´
bdce� v�w�xdy�zI{ |Q´d}¬v<q �d|AgZ�¸xd{ n;|A��x'gIm­v<q �d|AgZ�d|�phi�kdjl�8k;�~�o��y�y�|Ai�j(qept¡�x'i�j�qeph|A�¹csc2c2ctc2c2ctcsc2ctc�3d�
bdceº v�w�xdy�zI{ |Q�d}¬®~¢R|�x'z�v�jljlkdjs»IkdnRgImd�¼ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�bd3

½ ?A¾�¿ITSUZ¾°UZ@�B"PRB"JSD;@[ÀÁU#H(ÂG@IJSÃ�FGU#` VWD;CQX�Y�B"UZ@IEGU#E]_2C(U#H*JS`"JSDL@ N;>
�dce3 fhg#i�jlk�monIphi	q kdgrc2csctc2c2ctc2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�bd3
�dceb �Ä��q i�i	{ |�¡�kdjl|QÅ8q �li�kdj+�Qk;�Gv�wZi�|AgImo|�m­Æokdj�y�x'i��Çc2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�bd�
�dce� ¡�kdjl|Qx'�ÈkdnRisÉ�kdnR�I{ |Aµ+É�kdnR�G{ |Êctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�bd´

�dce�dce3 Ë[¢#�rÉ�kdnR�I{ |Aµ+mdkdnR�I{ | q ��x'gÌx'i�i�j�xdphi	q �d|·g#nIq �(x'gIph|2|Aw�ph|AzRi��
kdj¬i�¢R| »Á�-�Í�Îc2ctcsc2ctc��d3
�dce�dceb �L|Aj��
kdj�y�x'gIph|sk;�;kdn;j�mokdnR�I{ |Aµ+mdkdnR�I{ |�qey�zI{ |�yt|Ag#i	x'i	q kdg ctc2c2ctcsc2c2ctc2c2ctcsc2ctc��d�

M Ï;FI¾�¾°PRC(Ð0DLVªÑÒUZ`"JSÓ;@[ÑÒU#H*JS`"JSDL@I` ½GÔ

Õ Ö�D�EGU6×ÍUZ@IUZC�P;B"JSD;@[Ø�JSB"ÂÙ\^M°\^PRH�C�D�_2C(D�H*U#`	`"D;C ½;Ú
«dce3 »Áx'��qep�kdzÈ|Aj�x'i	q kdg;� c2c2ctc2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;�
«dceb »Á�-�Í�­Æon;gIphi	q kdgR�Ûc2c2ctc2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;3

a ÀÁUZ`"B"JS@IÓ MG>
udce3 v�gZ��q jlkdgIy�|AgZi	xd{�v�gI�"nGq j�q |A�·c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;b
udceb ¶;|A�li	q gR�1É�Ü2¶ csctc2c2ctc2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;«

udcebdce3 �Á|Ag;|Aj�x'i	q gR�1q g;zRnRiÁ��pAxd{ex'jl�Íx'gIm·�d|�phi�kdjl�6c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;u
udcebdceb ÜÁ�;i	xdq gIq gR��x'g�xdpAphn;j�x'i�|sÝ�Þ,ß&ß c2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;�

udce� ¶;|A�li	q gR�1�;�<¡�àáx'gIm­�2»Á¡�à ctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;�
udc � ¶;|A�li	q gR��i�¢;|�®~k;y�zI{ |Awrx'gImÒ¡1q w#|�m���jl|�pAq �(q kdg��¯kdn;i	q gR|A��ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;º

udc �;ce3 ¶;|A�li	q gR�âÉãÜs¶ ctc2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc¼�;º
udc �;ceb ¶;|A�li	q gR� Ë��ãä���»Iå csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�«d�
udc �;ce� ¶;|A�li	q gR�âÅ8v�¡�¡�c2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�«d�

udce« ¶;|A�li	q gR�1¶ª�ª�oàæcsctc2c2ctc2c2csctc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�«db
udce«dce3 ¶;|A�li	q gR�â®~k;y�zI{ |Awç¶¬�ª�dà c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2c2ctc2c2ctcsc2ctc�«'�

Ô Ö�DL@IH�TKFG`"JSD;@G`QPR@IE]è�FGB"FGC�U1é^D;C(ê Õ;M
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¶~¢R|ã»ûx'�(qep<��q g;|�x'j��Í{ �d|A�Rj�xª�dnR�RzRjlkd�dj(xdy��<ü�»Á�-�Í�Rýûþ �du*¨�bdb*¨�bd3'ÿ#¢Ix��d|���|A|Ag���qemo|�{ �tnR�l|�m��#���Èkdi�¢2i�¢R|�{eq gR|�x'j
xd{ �d|A�Rj�x�phk;y�yªnRgIq i���x'gImsi�¢R|Íx'zRzI{eqepAx'i	q kdg°phk;y�yªnRgIq i���i�k·zRjlk�monIph|·�Kx'�li	¨#zÈkdjli	x'�I{ |�x'gIm2j+|�{eqex'�I{ |��lk;��i���x'j+|�c
Åãq �d¢I{ ��|���pAq |AgZi2y�xdp�¢Iq g;|Aµ��lzÈ|�pAq �Ip8qeytzI{ |�y�|AgZi	x'i	q kdgR��k;�Zi�¢R|Í»û�R���Qx'jl|Íx��-xdqe{ex'�I{ |���kdjty�kd�lity�k�mo|Ajlg ¢Iq �d¢Rµ
zÈ|Aj��
kdj�y�x'gIph|�phk;y�zRnRi�|Ajl�(c<»I|�pAx'nR�l|Ák;�oi�¢R|��lnIpAph|A�l�~k;�(i�¢R|A�+|�|�x'j�{eq |Aj¬»Á�-�Í�R¨#x8»Á�-�Í�·¶R|�p&¢RgIqepAxd{¸ÆokdjlnIy��tx'�
|A�li	x'�I{eq �+¢R|�m�i�k�phkdg;��qemo|Aj�|AwZzIx'gIm;q gR��i�¢R|8»Á�-�Í�sq gsi�¢R|8{eq �d¢Zi�k;�¸y�k�mo|Ajlg2�lk;�
i��tx'jl|�¨¸{ex'gR�dnIx'�d|�¨¸x'gIm�¢Ix'j�m��tx'jl|
mo|A�d|�{ kdzIyt|Ag#i���cÌ¶~¢;|1»Á�-�Í��¶;|�p�¢;gIqepAxd{ÁÆokdjlnIy y�|A|Ai	q gR�d�Í�È|A�;x'g���q i�¢ x	�ûkdjl©Z�l¢Rkdz q gí�<k	�d|�yª�È|Aj­3dºdºd«
x'i2i�¢R|­±<gIq �d|Ajl�(q iW�âk;��¶;|AgRgR|A�+�l|A|�cÒ¡�|A|Ai	q g;�d���û|Ajl|�¢Rkd�li�|�mÒ�#�1nRgIq �d|Ajl�(q i	q |A� x'gIm��lk;�
i��tx'jl|�x'gGmQ¢Ix'j�m��tx'jl|
�d|AgImokdj+��c�àªx'j�q kdn;�
�ûkdjl©Èq g;�¬�djlkdnRzR�
��|Ajl|<|A�li	x'�I{eq �l¢R|�m�i�k·phkdgR��qemd|Aj��lnIp&¢ q �l�lnR|A�ûx'��i�¢R|¯k��d|Aj�xd{e{#�
nRgIphi	q kdgGxd{eq iW���
{ex'gR�dnIx'�d|[q g#i�|Aj��Kxdph|A�6��kdj°Æokdj+i�j�x'g¼´d´d¨�Æokdjli�j(x'g¼ºd«d¨�x'gIm ®
�tmo|Ag;�l|�¨¬�Gx'gImo|�mR¨·x'gIm��lzIx'j+�l|Ù»Á�-�Í���tx'gIm
|AwZi�|AgImo|�m­x'gGmÒy�q w#|�m�zRjl|�pAq ��q kdg�»û�R���;c¸�8��xãjl|A�lnI{ i	¨�x�gR|�� »Á�-�Í���oi	x'gGmRx'j�m�q �¬�È|�q gR�Í|A�+i	x'�I{eq �l¢R|�mR¨Ix'gIm
i�¢R|���kdjl©�q gR� �djlkdnRzR�ã¢Ix��d|·�li	x'jli�|�m1qey�zI{ |�yt|Ag#i	q gR�çmRq ��|Ajl|AgZiªzIx'jli��ãk;��i�¢R|��oi	x'gImRx'j�m;cã¶¯¢R| mok�phnIy�|AgZi·�
kdj
i�¢R|2g;|��¹»û�R�����oi	x'gImRx'j(mÒq ��x��-xdqe{ex'�I{ |·kdgRµ+{eq gR|âþ 3 ÿWc

fhg�i�¢Iq ��zIx'zÈ|Aj�¨���|�mo|A�(phj�q �È|8i�¢R|�mo|A�(q �dgÒj�x'i	q kdgIxd{ |�¨�x8jl|��
|Ajl|AgIph|�®íqey�zI{ |�yt|Ag#i	x'i	q kdgI¨�x'gIm·i�|A�li	q gR�­phk�mo|
�
kdjsxªj+|AzRjl|A�l|AgZi	x'i	q �d|2�lnR�;�l|Ai�k;�Ri�¢R|�jlkdnRi	q gR|A�2q gÒi�¢R|�v�w#i�|AgImd|�mQx'gGmQ¡1q wZ|�m���jl|�pAq �(q kdg°»û�R���°þ 3d¨�®¯¢Ix'zRi�|Aj
�dÿWc2ü�¶~¢Gq �·xd{ �lkçphkdg#i	xdq g;�ãi�¢;|Qphkdjljl|A�+z�kdgGmRq gR��jlkdn;i	q gR|A���·q i�¢RkdnRi¬|AwZi�|AgImo|�m1x'gIm­y�q w#|�m�zRjl|�pAq ��q kdg1i�¢Ix'iÍx'jl|
zIx'jli�k;�~i�¢R|âÉ<|Ag;�l|âx'gGm�»Áx'gImo|�m�»Á�-�Í�íþ 3�¨û®¯¢Ix'zRi�|AjÒb'ÿWceý§v�wZi�|AgImo|�m�x'gIm�y�q wZ|�m�zRj+|�pAq ��q kdgI¨��¬¢Iqep&¢��û|
mo|A�Rg;|�y�kdj+|ÒpAx'j+|���nI{e{ �1�È|�{ k���¨�zÈ|Aj�y�q i8nR��i�k°qey�zG{ |�y�|Ag#i��lk;yt|Òxd{ �dkdj(q i�¢Iy��2i�¢Ix'i�y�x��­�È|·��qey�zI{ |Aj(¨¯y�kdjl|
xdpAphnRj�x'i�|�¨Ix'gIm��lk;yt|Ai	qey�|A�ª|A�d|AgÌ� x'�li�|Aj8i�¢Ix'g���q i�¢;kdnRi�q i	c~Ëç|2�;q �d|�g#nGy�|AjlkdnR�¬|Aw�xdy�zI{ |A��q g��l|�phi	q kdgÌbdc

����������� �!�#"%$&�!')(+*,(+-�� q �<kdgI{ ��nR�l|�m�q gZi�|AjlgIxd{e{ ��q g�i�¢;|�»Á�-�Í���(i�¢R|�q gRz;nRiªx'gIm�kdnRi�z;nRiªx'jl�dnIy�|AgZi��<j+|�y�xdq g
.KnR�lis�Rq gR�;{ |skdj·É�kdnR�I{ | x'��q g�i�¢R|2|Aw�q �li	q gR�â»Á�-�Í�Rc�Æokdj8i�¢R| q gZi�|AjlgIxd{-z;jl|�pAq ��q kdgI¨/�û| xd{e{ k)�10 (2��3)45� ¨�6 - 7/8�49� ¨
:;��� (23��)��- 7/* ¨Lkdj �<�)��$�= cªfhg1kdnRj�jl|���|Aj+|AgIph|�qeytzI{ |�y�|AgZi	x'i	q kdg>��|�x'�l�lnGy�|si�¢Ix'i��Rq g;�;{ |�x'gIm1É�kdnR�I{ |�x'jl|·i�¢R|
phkdjljl|A�+z�kdgGmRq gR��fAv<v�v�?Rk;x'i	q gR�ÒzÈk;q gZi��
kdj�y�x'i��1þ � ÿWc :;��� (+3)����-�7@* y�|�x'gR�ti�¢R|A��qemo|A�li�¢Ix'j(m���x'j+|Aµ��lnRzRzÈkdjli�|�m
�
kdj�y�x'isx��-xdqe{ex'�I{ |�c�f�i��sq gZi�|Ag#i·q ��i�k­{ |Ai�i�¢R|�y�xdp�¢Iq g;|tjlnRgrpA{ kd�l|ti�kÍi�kdz��lzÈ|A|�mR¨B�¬¢Gqe{ |ã�È|�q gR��x'�sxdpAphnRj(x'i�| x'�
zÈkd�l��q �I{ |�cûÜÁg��lk;y�|sy�xdp�¢Iq gR|A�¯i�¢Gq �C��kdnI{emã�È|tx�u'�dµ��Iq i8ü�É�kdnR�I{ |�ý¯�
kdj�y�x'i	¨o�;nRiIkdgÍkdi�¢;|Ajl�¯�lnIp&¢­x'�¯f�gZi�|�{¸y�x'µ
p�¢Gq gR|A��q i�y�|�x'gR��i�¢R|��d�'µ��Iq iûf v�v<v���kdj(y�x'i8ü2�¬¢Iqep&¢ ¢Gx'�ãu'�Q�
j�xdphi	q kdgQ�Iq i���ý�cÁÜÁnRj�jl|��
|Ajl|AgIph|�qey�zG{ |�y�|Ag#i	x'i	q kdg
phnRjlj+|Ag#i	{ � �lnRzRzÈkdjli��2y�xdp&¢Iq gR|A��kdg��¬¢Gqep�¢ÒfhgImRq �d|AgRkdnR�2q ��i�¢R|t�(xdy�|�x'�sÉ�kdnR�I{ |�c ������$&= y�|�x'gR��x'gZ�Zi�¢Iq gR��x'i
{ |�x'�li�3dce«ti	qey�|A�·x'��xdpAphn;j�x'i�|Qx'��É�kdnR�G{ |�¨�x'gIm�q gÒzIx'j+i	qephnI{ex'jD��qemd|Aj�i�¢Ix'g��d���Iq i��(c~�8gÒ|Aw�q �li	q gR�1�"nIxdmdjlnRzI{ |
zRjl|�pAq �(q kdg��
kdj�y�x'i·phkdnG{emÍ�È|2nR�l|�m�i�k1qey�zG{ |�y�|Ag#i·v�wZi�j�xtzRj+|�pAq ��q kdgI¨-�;nRiE��|�pAx'gRgRkdi�x'�l�lnIy�|si�¢Ix'iªi�¢R|Q{ex'gRµ
�dnIx'�d|�kdj�phk;ytzIqe{ |Aj2�lnRz;z�kdj+i��Íx'gZ�6��kdj�y�x'iF��qemo|Aj�i�¢Ix'g]É�kdnR�I{ |�cQ�ok°�
kdjtkdnRjtjl|��
|Ajl|AgIph|­qey�zG{ |�y�|Ag#i	x'i	q kdgG¨
�û|·n;�l|�x�i�|�p&¢RgIqe�	nR|�pAxd{e{ |�m � - 7/8�49��G&� - 7/8)45� q gH�¬¢Gqep�¢â|Aw#i�j(xsz;jl|�pAq �l|�g#nGy¬�È|Ajl�Íx'jl|�jl|AzRjl|A�+|Ag#i�|�m �Z��x�zIxdq j
k;��mokdn;�I{ |¬zRjl|�pAq �(q kdgQgZnIyª�È|Ajl�Íþ u ÿW¨�zRjlk��Èqem;q gR�Qx'�ÈkdnRit3d�du¬�Gq i��ûk;�Zz;jl|�pAq ��q kdgIc��o|�phi	q kdgr�·mRq ��phnR�+�l|A��xª�-x'j�q |AiW�
k;�~qey�zI{ |�y�|AgZi	x'i	q kdg1i�|�p�¢RgIqe�	nR|A���
kdjªz;jl|�pAq ��q kdg��È|A�dkdgIm�mdkdnR�I{ |�c

fhg6zIx'jli	qephnI{ex'j(¨¯kdnRj­mo|A�(q �dg0�dk;xd{¬mokZ|A� ��- � q gIpA{ nGmo|°x �d|AgR|Aj�xd{~|AwZi�|AgImo|�m1zRj+|�pAq ��q kdgæpAx'zIx'�Iqe{eq i�� x'��q g
�l�Z�li�|�y�� {eq ©d|1¡�x'i�¢R|�y�x'i	qepAx�þ «d3 ÿW¨�¡1x'zI{ |Ìþ �;�Aÿªx'gImQkdi�¢R|Ajl��¨��¬¢R|Ajl|�xd{e{È�-x'j�qex'�I{ |A��¨<x'j�q i�¢Iy�|Ai	qep�kdzÈ|Aj�x'i	q kdg;��¨
x'gImÒq gZi�j�q gR��qeps��nRgGphi	q kdgR�spAx'g�¢Ixl�d| x'jl�Iq i�j�x'j(qe{ � ¢Iq �d¢­zRjl|�pAq ��q kdgIc¯f�gR�+i�|�xdmR¨@��|�x'j+|�q g#i�|Ajl|A�+i�|�m­q g�|AgR¢Gx'gIpAq gR�
phkdgZ�d|Ag#i	q kdgIxd{�?Rk;x'i	q gR�Qz�k;q gZiÍxd{ �dkdj�q i�¢Iy��I�¬j�q i�i�|Ag0q g6®0kdj�Æokdj+i�j�x'gI¨%��q i�¢â�lnRzRzÈkdjli�kdgG{ ����kdj�i�¢R|�phkdg#�d|Ag;µ
i	q kdgIxd{G��q g;�;{ |çx'gGm�mdkdnR�I{ |�zRjl|�pAq ��q kdg§m;x'i	x�i��#zÈ|A��cçf�gÌkdi�¢R|AjJ�ûkdj�mo��¨K�û|rx'jl|°q gZi�|Ajl|A�li�|�m6q g§x'zRzI{eqepAx'i	q kdg;�
�¬¢R|Aj+|ãzÈ|Aj��
kdj�y�x'gGph|8jl|�y�xdq gR�sxãzRj�qey�x'j+��phkdgIph|AjlgI¨�x'gGm·kdnRjE. kd�rq �¬|�q i�¢;|Aj�i�k­qey�zRjlk��d|2i�¢Ix'iÁzÈ|Aj���kdj(y�x'gIph|�¨
kdj�y�x'©d|�xd{ �dkdj�q i�¢Iy���y�kdjl| xdpAphn;j�x'i�|2kdjª�(qey�zI{ |Aj
��q i�¢;kdnRis{ k��û|Aj�q gR� z�|Aj(��kdj�y�x'gIph|t��q �dgIq �IpAx'gZi	{ �rqe�~x'i�xd{e{ec

¶~¢;|Ò�lnR�Rjlkdn;i	q gR|A��qey�zI{ |�yt|Ag#i	q gR�°|Aw#i�j�x�zRjl|�pAq ��q kdg^{ k#kd© {eq ©d|�i�¢R|�q j1phkdgZ�d|Ag#i	q kdgGxd{ãphkdn;g#i�|AjlzGx'jli���¨��RnRi
¢Ixl�d|Íx'grx'grxdmRmRq i	q kdgGxd{Lx'jl�dnGy�|Ag#i2���ªv<®[x'iûi�¢R|8|AgGmRcÁ�<�ªv�®íq ��x8jlnRgZi	qey�|8�¸x'j�qex'�G{ |ã�+z�|�pAqe�
��q gR���ª¢R|Ai�¢R|Aj
i�¢R| q gZi�|AjlgIxd{-zRjl|�pAq ��q kdg�n;�l|�m��
kdj¬i�¢R| phk;y�z;nRi	x'i	q kdg­�l¢;kdnI{em·�È|��Rq gR�;{ |�¨�É�kdnR�I{ |�¨-f�gIm;q �d|AgRkdnR��¨Zkdj�v�w#i�j(xdc

LM(+�)�!�N"%$��,'�(2*!(2- � z�|Aj(y�q i��t�lk;y�|­q gRz;nRi�O'kdnRi�zRnRi�x'jl�dnGy�|Ag#i���i�kÒ�È|Ík;��mRq ��|Ajl|AgZi�y�x'i�¢R|�y�x'i	qepAxd{�iW�ZzÈ|A��¨
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y�|�x'gIq g;�Qj+|�xd{¯x'gImâphk;y�zI{ |Aw�¨Èkdj�mRq ��|Ajl|Ag#i�zRj+|�pAq ��q kdgR��¨¯y�|�x'gGq gR����q gR�;{ |­x'gImâmokdnR�G{ |�c�¶~¢Iq ��zÈ|Aj�y�q i����lnIp&¢
kdzÈ|Aj�x'i	q kdgR�¬x'�¯jl|�xd{ µ��Z�#µ+phk;ytzI{ |Aw�y�x'i�j�q w yªnI{ i	q zI{eqepAx'i	q kdgI¨ �¬¢Iqep�¢�pAx'g�j�x'i�¢R|Aj¬�Kx'�li�|Aj~i�¢Ix'g�nR��q gR�Íxd{ i�|AjlgIx'i	q �d|A�
i�¢Ix'i2mok·gRkdi2y�q w�zRj+|�pAq ��q kdgIcG�§zGx'jl��qey�kdgIq kdn;���ln;�R�l|Aiûk;�-i�¢R|Íy�x'gZ��zÈkd�l��q �I{ |Íphk;yª�Iq gIx'i	q kdgR��k;�Ix'jl�dnIy�|AgZi��
iW�ZzÈ|A��x'gImQzRjl|�pAq �(q kdgR��q ��y�x'gImRx'i�|�m;c�¶~¢R|�y�q wZ|�mQzRjl|�pAq �(q kdgçjlkdnRi	q gR|A��x'jl|���qey�qe{ex'j2i�kÒi�¢R|�q j�phkdgZ�d|Ag#i	q kdgIxd{
phkdnRgZi�|AjlzIx'jli��(¨�|AwÈph|AzRi�i�¢Ix'i�i�¢R|A�Ìq gIpA{ nImo|·�d|Ajl��q kdg;�Í�
kdj�|�xdp�¢rzÈ|Aj�y�q i�i�|�m1q g;zRnRiªi��#zÈ|�phk;yª�Iq gIx'i	q kdgIc���kdnRµ
i	q gR|A�8i�¢Ix'i�phk;yª�Iq gR| y�q wZ|�m�x'gImÍ|Aw#i�|AgImd|�m�zRjl|�pAq ��q kdgÌüKi�¢R| ���ªv<® x'j+�dnIy�|AgZi	ý¬x'jl| xd{ �lk1q gIpA{ nImo|�mRc

¶~¢;|1yªnI{ i	q i�nImo|Qk;�~zRjl|�pAq �(q kdgR��x'gIm�i��#zÈ|A�Òy�|�x'gR��i�¢Ix'i·i�¢R|çv�wZi�|AgImo|�m�x'gIm�¡1q wZ|�m���jl|�pAq ��q kdg »Á�-�Í�
phkdgZi	xdq gR��y�x'g#�ry�kdjl|sjlkdnRi	q gR|A�¬i�¢Gx'g­i�¢R|�q j�phkdgZ�d|AgZi	q kdgIxd{~phkdnRg#i�|Aj+zIx'jli���c8¶~¢Iq ��y�kdi	q �-x'i�|�m�nR�¬i�k��d|AgR|Aj(x'i�|
i�¢R|�y x'nRi�k;y�x'i	qepAxd{e{ �6��jlk;y xt��q g;�;{ |si�|�y�zI{ex'i�|�ct�;q gIph|si�¢R|�»Á�-�Í�­¶;|�p�¢RgIqepAxd{GÆokdjlnGy �dkdi�|�m�i�k �+nRzRzÈkdjli2®
x'gImÒÆokdj+i�j�x'g�´d´�q gZi�|Aj��Kxdph|A��¨�x'gImÍi�¢R|A�l|�{ex'gR�dnIx'�d|A��mokÍgRkdi�zÈ|Aj�y�q i�n;��i�k	�¬j�q i�|�xã��q g;�;{ |2�lkdnRj�ph|ti�kÍ¢Gx'gImR{ |
xd{e{�mo|A��q j+|�m­i��#zÈ|rphk;yª�Iq gIx'i	q kdgR��¨<�û|çmd|�pAqemo|�m1i�kçnR�l|Qi�¢R|r¡��Ùy�xdphjlkçzIxdp�©-x'�d|��
kdj�x'nRi�k;y�x'i	qep�zRj+kd�dj�xdy
�d|AgR|Aj�x'i	q kdgGctËç|ÍgRkdi�|�i�¢Ix'i�phkdgZ�d|Ag#i	q kdgIxd{�kdz�|Aj(x'i�kdjtk	�d|Aj�{ k;xdmRq g;��y�|�p�¢Gx'gIq ��y���q g0Æokdjli�j(x'gÙºd«Òx'gImâ®
PQP
i�¢Ix'iÍp�¢RkZkd�l|·i�¢R|sz;jl|�pAq ��q kdgâk;�¯x'g�kdzÈ|Aj�x'i	q kdgâ�Ix'�+|�m�kdgI{ �Òkdg1kdg1i�¢R|�q g;zRnRi�x'jl�dnGy�|Ag#i��Íx'jl| ��- � xdmo|��	nIx'i�|
i�k��d|AgR|Aj(x'i�|skdnRj�xd{ �dkdj(q i�¢Iy���c¬¶¯¢Iq ��q ��mo|A�(phj�q �È|�m�q g��l|�phi	q kdgÌ«dc

fhi¬q ��x�p&¢Ixd{e{ |AgR�d|�i�k�mo|A��q �dg�zÈkdjli	x'�I{ |tx'gIm8jl|�{eqex'�I{ |�i�|A�+iGj+kdnRi	q gR|A�~i�¢Ix'iªphkdgR�Rj(yR�¬¢;|Ai�¢R|Aj¬x<j+kdnRi	q gR|S��q i�¢
x'jl�dnIyt|Ag#i���k;��kdg;|¬iW�ZzÈ|�x'gIm�zRj+|�pAq ��q kdg�nR�+|A�8x�¢Iq �d¢;|Aj8q g#i�|Aj+gIxd{ozRjl|�pAq �(q kdgI¨Lq gGmo|A|�m�xÁzRj+|�pAq ��q kdg1ü�{eq ©d|�v�wZi�j�xdý
i�¢Ix'i�q �t¢Iq �d¢;|Ajti�¢Ix'gÙx'g#�6{ex'gR�dnIx'�d|­x'gGmçphk;y�zIqe{ |Aj2�ln;zRzÈkdjli�|�m��
kdj�y�x'i	cQ¡�kd�litk;��kdnRj�md|A��q �dgç|��Lkdj+iF��|AgZi
q gZi�kÒmd|A��q �dgIq gR�·i�¢Iq �ûi�|A�li2phkÈmo|�¨��¬¢Iqep&¢T��|Ímo|A��phj�q �È|�q gçmd|Ai	xdqe{Lq g��l|�phi	q kdg°udcGËç|�nR�l|�x¬�-x'j�q |Ai���k;��xd{ �d|A�Rj(xdqep
qemo|AgZi	q i	q |A�ãx'gImti�j�qep�©Z��i�k x'nRi�k;y�x'i	qepAxd{e{ �Í�d|AgR|Aj�x'i�|ªi�|A�+iªmRx'i	xÁi�¢Ix'iC��qe{e{-y�x'©d|¬i�¢R|sq gZi�|AjlgIxd{ozRj+|�pAq ��q kdgÍ�Èq �(q �I{ |
i�¢Rjlkdn;�d¢��I{exdp�©��Èk	wQi�|A�li	q gR�;c8¶~¢R|A�l|ti�|�p&¢RgIqe�	nR|A�ª�+¢RkdnI{em��È|��¸xd{ nGx'�I{ | �
kdjªkdi�¢R|Aj¬i�|A�+i	q gR��|���kdjli��·x'�D��|�{e{ec

¶~¢;|Íphk;ytzI{ |Ai�|�{eq �li�k;��»Á�R���·jlkdn;i	q gR|A�s��kdjE�ª¢Iqep�¢T�û|�mo|�pAqemo|�mÒv�wZi�|AgImo|�m�x'gImÒ¡1q wZ|�mÒ��jl|�pAq ��q kdg�phkdnRgRµ
i�|AjlzIx'j+i����û|Ajl|<�ûkdjli�¢@�¬¢Iqe{ |�q �I�;q �d|Ag��È|�{ k���cûü��ok;y�|�jlkdnRi	q gR|A�(¨#{eq ©d|tphk;y�zRnRi	q g;� UV�W�XCY ¤ V Y Zd¨�¢Ix'j�mR{ ���È|AgR|A�Ri
�
jlk;yÇ|AwZi�j�xszRjl|�pAq ��q kdg6x'gImÍ�+k1x'jl|�|AwÈpA{ nImd|�mRceý�¶~¢R|sjlkdnRi	q gR|A�ãgRkdi·q gGpA{ nImo|�m­q g�kdnRjÍphnRjljl|AgZi¬jl|��
|Ajl|AgIph|Òqey�µ
zI{ |�y�|AgZi	x'i	q kdg�x'j+|�y�x'jl©d|�m\[Wk;y�q i�i�|�m�]dcã¶~¢R|ãk;y�q i�i�|�m�jlkdnRi	q gR|A��k^��|Aj¬gRk�y�kdjl|ti�|�p&¢RgIqepAxd{�p&¢Ixd{e{ |AgR�d|A�8i�¢Ix'g
i�¢Rkd�l|�xd{ jl|�xdmd�âq gIpA{ nGmo|�mR¨�x'gIm���qe{e{Z�È|8jl|�{ |�x'�+|�mÒx'isx·{ex'i�|Aj·mRx'i�|�c�Æokdj¬��qeytzI{eqepAq iW��¨��
kdj�yªnI{ex'�sx'jl|�kdgI{ � �;q �d|Ag
�
kdj¬i�¢R|2jl|�xd{-�d|Ajl��q kdgR�)�-i�¢R|�phk;y�zI{ |Aw�kdgR|A�8z�|Aj(y�q i��lk;y�|�x'jl�dnGy�|Ag#i��8i�k��È|�phkdg�.KnR�;x'i�|�mRc

_ �R|A�d|�{�3

` É�Ü2¶§ü�q gRgR|Aj¬zRj+kÈmonGphi	ýGÝÍ}e¥badc UV�W�X�¤ V cfe V P>gMc Ý
` �;±8¡ üK�lnIy�ýEh8}e¥ UV�W�X#¤ V
` �ãäÍ�<»IåÄü��RpAxd{ |�m��d|�phi�kdjÍxdpAphnIyªnI{ex'i	q kdgIýie V }e¥jaTc'¤ V P>gMcke V
` Ë1�ãä���»�å ü��;pAxd{ |�mÍ�d|�phi�kdjÍxdmRmRq i	q kdgIýml V }e¥badc ¤ V PHgncfe V

_ �R|A�d|�{�b

` �sv<¡�à ü���|AgR|Aj�xd{�y�x'i�j�q w��d|�phi�kdj8zRj+kÈmonGphi	ý
eÒ}e¥jaTc*£�c'¤TPngHcke kdj�e�}e¥badcd£So�c'¤TPHgncke
` �s»û¡�à ü�»Áx'gImo|�m�y�x'i�j�q w��d|�phi�kdj8zRj+kÈmonGphi	ýûüK�(xdy�|Qy�x'i�¢;|�y�x'i	qepAxd{��
kdj�yªnI{ex'�·x'���sv<¡�à�ý
` �;�<¡�àóü��o��y�y�|Ai�j�qep�y�x'i�j�q w��d|�phi�kdj<zRjlk�monIphi	¨(zIxdp&©d|�m���kdj(y�x'i	ý¯üK��xdy�|sy�x'i�¢;|�y�x'i	qepAxd{;�
kdj�yªnI{ex'�

x'���2v<¡�àÍý
` k;y�q i�i�|�mR}ª�oåÍ¡�à ü��d�Èy�yt|Ai�j�qepty�x'i�j�q w��d|�phi�kdjãzRjlk�monIphi	ý
` k;y�q i�i�|�mR}ª�R»Á¡�àÄü��o�Èy�y�|Ai�j�qepû�Ix'gIm­y�x'i�j�q wQ�d|�phi�kdj8zRj+kÈmonGphi	ý
` ¶ª�ª�oà ü�¶Rj(qex'gR�dnI{ex'jª�+k;{ �d|�ý¯¤1}e¥badckprq X c'¤­kdjª¤â}e¥jaTckpAq o c ¤
` k;y�q i�i�|�mR}ª¶¬»Á�oà ü�»Áx'gImÍi�j(qex'gR�dnI{ex'j¬�lk;{ �d|�ý

«



` k;y�q i�i�|�mR}ª¶¬���oà ü��Gxdp&©d|�m�i�j(qex'gR�dnI{ex'jª�+k;{ �d|�ý

_ �R|A�d|�{��

` �sv<¡1¡ ü��Á|Ag;|Aj�xd{�y�x'i�j�q wây�x'i�j�q w�z;jlkÈmdnIphi	ý�sæ}e¥ja	c�£tc�uRP�g�c�ss¨#|�q i�¢R|Ajs£æx'gIm�O'kdj�u y�x��
�È|ti�j�x'g;�lzÈkd�l|�m

` �då�¡1¡�ü��o��y�y�|Ai�j�qep8y�x'i�j�q w­y�x'i�j�q w�zRj+kÈmonGphi	ýis§}e¥ja�c+£vc!u�P	g	c,s0kdjFs§}e¥ja�c!utc,£vP	gNc,s
` k;y�q i�i�|�mR}ª¶¬�8¡�¡ ü�¶;j�qex'gR�dnI{ex'j·y�x'i�j�q wry�x'i�j�q w�zRjlk�monIphi	ý
` k;y�q i�i�|�mR}ª¶¬�8�R¡ ü�¶Rj�qex'g;�dnI{ex'j·y�x'i�j(q w �lk;{ �d|�ý
` k;y�q i�i�|�mR}ª�oåÍ�Dw¹ü��o�Èy�y�|Ai�j�qepûj�x'gR©>x�nRz�mRx'i�|�ý
` k;y�q i�i�|�mR}ª�oåÍ�ªb^w¹ü��o�Èy�y�|Ai�j�qepÁj�x'g;©âb^x�n;z¯m;x'i�|�ý

¶~¢;|ûj+|A�li~k;�*i�¢R|ÁzIx'zÈ|Ajªq �¯kdjl�;x'gGq yA|�m�x'�8�
k;{e{ k��¬��c��d|�phi	q kdg�b��;q �d|A�<i�¢R|Áj�x'i	q kdgIxd{ |·x'gImÍy�kdi	q �-x'i	q gR�2|Aw�xdy�µ
zI{ |A�t��kdj��li	x'gImRx'j(mRq y�q gR�si�¢;|ª|AwZi�|AgImo|�m�x'gGm y�q wZ|�mtz;jl|�pAq ��q kdgç»û�R���;c;¶~¢Iq ��q gIpA{ nImo|A��x'g |AwZi�|AgImo|�m2|AwÈxdytzI{ |
�l¢Rk)��q gR��¢Rk)�§{eq gR|�x'j¯�l�Z�li�|�y��ªpAx'gÍ�È|Á�lk;{ �d|�m�y�kdjl|2xdpAphnRj(x'i�|�{ ��nR�(q gR��kdgI{ �Qx'gÍ|AwZi�j�x�zRjl|�pAq �l|sy�x'i�j�q w#µ��d|�phi�kdj
zRjlk�monIphi�jlkdnRi	q gR|�c��d|�phi	q kdgç�ª�lnRj+�d|A�#�Á�-x'j�q kdnR�2qey�zI{ |�y�|AgZi	x'i	q kdgÒi�|�p�¢;gIqe�"n;|A�t�
kdjÁ|Aw#i�|AgGmo|�m�zRjl|�pAq ��q kdgI¨#�Èkdi�¢
q g�¢Gx'j�m��tx'jl|�x'gIm2�lk;��i���x'j+|�¨�q gGpA{ nImRq gR��z�|Aj(��kdj�y�x'gIph|�mRx'i	x���kdj�kdnRj<jl|��
|Ajl|AgIph|�qey�zI{ |�y�|AgZi	x'i	q kdgIc~Ë[¢R|AgQi�¢R|
mRx'i	xQxdpAph|A�l��q ��q g��+i�j�qemo|·kdgR|�¨LkdnRj8|AwZi�j�xszRjl|�pAq ��q kdgâjlkdn;i	q gR|A��xdp�¢Iq |A�d|Í�ln;�li	xdq gR|�m1¡�|A�;xk?Rkdzçj(x'i�|A�ãk;�<pA{ kd�l|
i�kQ¢Ixd{e�Lk;��i�¢R|Qy�xdp&¢Iq gR|·zÈ|�x'©°��kdj8��kdi�¢Ì�-|A�d|�{Gb x'gGm­�-|A�d|�{G��»Á�R���RcI�o|�phi	q kdgâ���lnGy�y�x'j�q yA|A�ãkdnRj·md|A��q �dg
mo|�pAq ��q kdg;���Ix'�l|�mrkdgÙi�¢R|­zRjl|�ph|�mRq gR�[mRq ��phnR�l�(q kdgR��k;��i�¢R|��È|AgR|A�Ri��1x'gIm0phkd�li���có�o|�phi	q kdgÇ«rmo|A��phj(q ��|A��kdnRj
x'nRi�k;y�x'i	qep�phkÈmo|��d|AgR|Aj(x'i�kdj2i�¢Ix'i�|�x'��qe{ �6xdpAphk;y�y�k�mRx'i�|A�si�¢R|Ò{ex'jl�d|ÍgZnIyª��|Aj�k;��gR|��^jlkdnRi	q gR|A��c��o|�phi	q kdg]u
zRjl|A�+|Ag#i��8i�¢R| phkdjl|�xd{ �dkdj�q i�¢Iy��ãi�k�i�|A�li8i�¢R| phkdjlj+|�phi�gR|A�l�ãk;�¯xd{e{-i�¢R| �
nRgIphi	q kdg;��cª�o|�phi	q kdg6´t�+nIy�y�x'j�q yA|A�8i�¢R|
q �l�ln;|A��q g�kdnRj�md|A��q �dg�x'gIm�m;q ��phnR�l�l|A�·��nRi�n;jl|I��kdjl©�c
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����� ���m��� �m�<�����������
ÜÁnRj·zRjlkdzÈkd��xd{Ii�kâ¢Ixl�d|Ò|Aw#i�|AgImd|�m6x'gImÌy�q w#|�m�zRj+|�pAq ��q kdg§q g6i�¢R|r»Á�-�Í��q �­ytkdi	q �¸x'i�|�mâ�Z�°i�¢;|â�
k;{e{ k���q g;�
�Kxdphi���}

_ � gZnIy¬�È|Aj�k;�ãqey�zÈkdjli	x'g#i­{eq g;|�x'j�xd{ �d|A�Rj�xrxd{ �dkdj(q i�¢Iy��1pAx'gÙ��|�phk;yt|Ò��qey�zI{ |Aj�¨ªy�kdjl|°xdpAphnRj�x'i�|Ìx'gIm
�+k;y�|Ai	qey�|A�­�Kx'�li�|Aj�qe�G�+k;y�|âq gZi�|AjlgIxd{ûphk;y�zRn;i	x'i	q kdgR��pAx'jljl�]y�kdj+|�zRjl|�pAq �(q kdgíü�x'gIm­�lk;y�|Ai	qeyt|A�­y�kdjl|
j(x'gR�d|�ý�i�¢Gx'gâq �ûnR�l|�m ��kdjûi�¢R|·q g;zRnRiãx'gGmtkdnRi�zRn;iãx'jl�dnIyt|Ag#i���c�¶¯¢R|A�l|�q gIpA{ nGmo|·{eq gR|�x'jÁ�l�Z�li�|�y§�lk;{ ��q gR�;¨
{ |�x'�+i¬���	nIx'jl|A��zRjlkd�G{ |�y���¨�x'gIm·|�q �d|AgZ�¸xd{ n;|2zRjlkd�I{ |�yt��c�Ü2�
i�|AgÒi�¢R|t�È|AgR|A�Ri��Ák;���·qemo|Ajsx'j�q i�¢Iy�|Ai	qepsphkd�li
kdgG{ �çxt��y�xd{e{��
j�xdphi	q kdgIxd{�xdm;mRq i	q kdg­i�k�i�¢;|ti�kdi	xd{��ûkdjl©�c

_ Ædkdjs��q gR�;{ |Íz;jl|�pAq ��q kdg]q gRz;nRi	¨�i�¢R|­phk;y�zRn;i�|Aj)� �2gIx'i	q �d|�mdkdnR�I{ |�zRjl|�pAq ��q kdg[q ��xA��xl�1i�k�xdp�¢Iq |A�d|�i�¢;|A�l|
�È|AgR|A�;i���|�x'��qe{ �6kdgÇxd{e{ªphk;y�yt|Aj�pAqexd{e{ �0��q �dgIq �GpAx'g#içphk;y�zRnRi�|Aj+��¨�x'i1{ |�x'�lid�¬¢R|Ag0kdgG{ �§x°�
|�� |AwZi�j�x'µ
z;jl|�pAq ��q kdg kdzÈ|Aj�x'i	q kdgR�°x'j+|1g;|A|�mo|�mRcÇfhgíkdnRjÒjl|��
|Ajl|AgIph|0qey�zI{ |�yt|Ag#i	x'i	q kdgI¨��û|Ùx'�l�lnIyt|1�(q gR�;{ |Ùx'gIm
mdkdnR�I{ |tzRjl|�pAq �(q kdg�phkdjljl|A�+z�kdgGm·i�k�i�¢R|2fAv<v�v0�db'µ��Iq i·x'gGm�u'�dµ��Iq i��
kdj�y�x'i���c X
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_ ¶¯¢R| k��d|Aj¥�¬¢R|�{ey�q gR�0y�x¦. kdj(q iW�°k;�8phk;y�zRnRi�|Aj+��kdg§mo|A�+©#i�kdzR�(¨�phkdg#i	xdq gIq g;�1fhgZi�|�{�z;jlkÈph|A�+�lkdjl��kdj�i�¢R|�q j
�Í¡1É x'gIm�®~�Zj�q w°pA{ kdgR|A��¨~x'jl|Òmo|A��q �dgR|�m�i�kQjlnRg��Kx'�li�|A�li�zÈ|Aj��
kdj�y�q gR�1x'j�q i�¢Iy�|Ai	qep8i�kQi�¢R|Q�
nI{e{��·qemoi�¢I¨
�d�'µ��Gq i���¨-k;�;i�¢R|�q j�q gZi�|AjlgIxd{¸j+|A�;q �li�|Ajl��c8¶~¢R|A�l|�phk;y�z;nRi�|Ajl��phkdgI�
|Aj¬�lk;yt|2�È|AgR|A�Ri���k;����qemo|Aj�x'j�q i�¢Gy�|Ai	qep
x'i�{eq i�i	{ |Íkdj�gRk z�|Aj(��kdj�y�x'gIph|�zÈ|AgIxd{ i���c��ok;y�|Ò»û�R��� kdg1i�¢R|A�l|�phk;y�zRn;i�|Ajl��xd{ jl|�xdmo��zÈ|Aj��
kdj�y§��qemo|Aj
x'j(q i�¢Iy�|Ai	qepsq gZi�|AjlgIxd{e{ ���Rn;i	¨@��q i�¢RkdnRi¬©ZgRk)��q gR�Íi�¢Iq ���
kdjª�+nRjl|�¨#zRjlkd�dj�xdy�y�|Ajl��pAx'gRg;kdi¬|Aw#zG{ k;q i·q i	c

_ �Í{e{�phk;y�zRnRi�|Ajl�tpAx'g���qeyªnI{ex'i�|��	nIxdmoj+nRzI{ |¬zRj+|�pAq ��q kdg�kdj��lk;yt|Ai�¢Iq gR�Ò{eq ©d|�q itq g �+k;��i���x'jl|�x'iûi�¢R|·phkd�+iûk;�
x'j(q i�¢Iy�|Ai	qep���{ k)��|Aj�i�¢Ix'gÙmokdnR�G{ |·z;jl|�pAq ��q kdgç�Z�Ìx'iF�ûkdjl�li�x'gçkdj�md|Ajtk;�<y�x'�dgIq i�nGmo|�c �R|A�l�2��{ k)��mok)�¬g
q �Íq gIphnRj+jl|�m��
kdj·x�jlkdn;�d¢�mokdnR�G{ |Aµ+mokdnR�I{ |2z;jl|�pAq ��q kdg1kdg�y�xdp&¢Iq gR|A�ÍüKf »Á¡ �ª��Odud�d�d�d¨I�Lk��û|Aj���®
Od¡�xdpA¨
�;�ÁffOd¡�fA�<�­�8�d�d�d�d¨~Å8�[�#� �¯fA�R® bdce��ýi��q i�¢­�+z�|�pAqexd{IÆonR�l|�m�¡�nG{ i	q zI{ �#µ��ÍpAphnIyªnI{ex'i�|�q gR�li�jlnGphi	q kdgR��c
�;q gIph|��lk;y�|�xd{ �dkdj�q i�¢Iy��sjl|��"nGq jl|��d|Aj+��{eq i�i	{ |�|AwZi�j�x�zRjl|�pAq �l|�x'j�q i�¢Gy�|Ai	qepãi�kÒ�d|Ai�x�{ex'jl�d|Í�È|AgR|A�Ri	¨Li�¢R|
�({ k���mok)�¬g�q �ªzRj�xdphi	qepAxd{e{ ��gR|A�;{eq �;q �G{ |�c

�2q �d|AgÒi�¢;|8�-x'j�q |AiW�Qk;��qey�zG{ |�y�|Ag#i	x'i	q kdgÒi�|�p&¢RgIqe�	nR|A��¢Iq gZi�|�m�x'��k��d|�¨@��|ãgR|A|�m�i�k�pAx'jl|��
nI{e{ ��|Aw�xdy�q gR|�i�¢R|
phkd�li��2x'gIms�È|AgR|A�Ri��ûk;�Z|Aw#zI{ k;q i	q g;�·�-x'j�q kdnR�2x'j�q i�¢Gy�|Ai	qep���|�x'i�nRj+|A���È|A�dkdgImsi�¢R|Íy�kd�liû�Ix'��qep<kdgR|A��¨�x'gIm p&¢RkZkd�l|
x�zIx'j+��qey�kdgIq kdnR�ª�lnR�R�l|AiÁi�¢Ix'iª�;q �d|A��x'��y�x'g#�Q�È|AgR|A�Ri��sx'�8z�kd�+��q �I{ |F��q i�¢�ytkÈmo|A�+isqey�zI{ |�y�|AgZi	x'i	q kdgÌphkd�+i	c

Ëç|�{eq �li¬i�¢R|�x'j�q i�¢Gy�|Ai	qeps�
|�x'i�nRjl|A�8z�kdi�|AgZi	qexd{e{ �°x��-xdqe{ex'�I{ |�i�k�nR���È|�{ k��·}

è�UZPRB"FGC(U�>�¨t\óJSY�UZE]¿GC(U#H*JS`"JSDL@ª© ¶¯¢Iq �8y�|�x'gR��y�q w�q gR�t��q gR�;{ |�x'gIm�mokdnR�G{ |sx'jl�dnIy�|AgZi���¨dkdj�jl|�xd{Rx'gIm�phk;y�µ
zG{ |AwÌx'jl�dnGy�|Ag#i��(¨<q gÙx·��q gR�;{ |1»û�R���çpAxd{e{ecÒÆdkdjs|Aw�xdy�zI{ |�¨<q i�pAx'g°��|�yªnIp�¢[p�¢R|�x'zÈ|Aj2i�k�yªnI{ i	q zI{ �6x
j+|�xd{Z�#�çxÍphk;y�zI{ |Awçy�x'i�j�q w�¨Zi�¢Ix'g�i�k­phkdgZ�d|Ajli¬i�¢R|tj+|�xd{�y�x'i�j�q wQi�k­phk;y�zI{ |Awrx'gIm·i�¢R|Ag°yªnI{ i	q zI{ �Qi��ûk
phk;ytzI{ |Awry�x'i�j�qeph|A��c8¶~¢Iq ��q �¬�+i�j�xdq �d¢#i	�
kdj¥�tx'j�mÍi�k1qey�zI{ |�y�|AgZi	c

è�UZPRB"FGC(U�N�¨tXãY�B	C�PçJS@�B"UZC�@GPRTÁ¿GC�UZH*JS`"JSD;@E© ¶~¢Iq �Òy�|�x'gR�·nR��q g;�­¢Iq �d¢R|Aj�zRj+|�pAq ��q kdg«��q i�¢Iq g x�»Á�-�Í��pAxd{e{e¨
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Double precision iterative refinement: n = 3, ..., 10
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|��¼q i�|Aj�x'i	q kdgR�8k;�LzRjl|�phkdgImRq i	q kdg;|�m��2¡1�ªv<�;c

���<I ¼r½m¾À¿ÂÁ<Ã�Ä�;�Æ%=>����Ä�Ã�Ä�� ¾È�¦���J>Â����Ä�� ¾È����É�Ä�K1Ä��ML<�m��Ô­ÎÜ���ONQP@RTSVU�Ã��,W�Ä@?XK1ÊH¼rÑ
¶~¢R|�z;j�q gIpAq zI{ |Ák;�Èq i�|Aj�x'i	q �d|ªj+|A�RgR|�y�|AgZiªpAx'g��È|2x'zRzI{eq |�m�i�kskdi�¢R|Aj<|��	nIx'i	q kdg��+k;{ �Èq gR��yt|Ai�¢RkÈmd�8x'�i�û|�{e{e¨*�Èkdi�¢
{eq gR|�x'j�x'gIm�gRkdgI{eq g;|�x'j�c¬¶~¢R|tzGx'z�|AjQþ �;ºAÿ�jl|AzI{exdph|A�8i�¢R|2�lk;{ nRi	q kdg�k;�~£�ò·¥ÌÝ��Èqexti�¢R| ��±ó�Kxdphi�kdj�q y�x'i	q kdgâk;�G£
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�Z�Ì�2¡1�ªv��Rü�Y°ý�þ �;u ÿ¯i�kÒ�d|Ai2i�¢;|­phkdjljl|�phi	q kdgÂò#¨�x'gIm��+k;{ �d|A�QxÒ{eq gR|�x'j2�+�#�li�|�y x'j�q ��q gR�°�
jlk;y�xÒmRq ��phj+|Ai	q yA|�m
|�{e{eq zRi	qep��<É�vÙx'��xdpAphn;j�x'i�|�{ �°x'�¬i�¢RkdnR�d¢­i�¢R|t|Ag#i	q j+| phk;y�zRnRi	x'i	q kdgM��|Aj+| mokdgR|�q g°mokdn;�I{ |�¨Z�RnRiE�¬¢Gqe{ |�mok;q gR�
gR|�x'j�{ �^xd{e{�i�¢R|M�ûkdjl©^q g[�(q gR�;{ |0x'gIm��lkÌjlnRgRgIq g;�]y¬nGp�¢¹�Kx'�li�|Aj�c ¶~¢R|6x'nRi�¢Rkdj+�Qk;��þ �;º ÿãz�k;q gZi�kdnRiQi�¢Ix'i
i�¢R|�q jtkd�R�+|Ajl�¸x'i	q kdg[phkdnI{emQ¢Ix��d|���|A|Ag0x'zRzG{eq |�mQi�k°x'g#��kdi�¢R|Aj2|���pAq |AgZi	¨Èjl|A�li	x'j+i�|�mrq i�|Aj�x'i	q �d|��+k;{ �d|Aj2�È|A��qemo|A�
�2¡1�ªv��Rü�Y°ý�¨¸�lnIp&¢�x'�·�s®¬�ªü�Y°ýsþ bd�"ÿW¨Z|Ai	pAc

¶~¢;|1xd{ �dkdj�q i�¢Iy q g¹þ �;º ÿtmRq ��|Ajl���({eq �d¢#i	{ �í��jlk;y i�¢R|QkdgR|çq gí�o|�phi	q kdg bdcebâq g�i�¢Ix'i�i�¢R|�j�q �d¢Zi�¢Ix'gIm���qemo|
¦ ¨Ri�¢;|�phk;y�z;nRi�|�m �lk;{ nRi	q kdgâ¤G¨Gx'gIm�i�¢R|�z;jlkÈmdnIphi·£«cA¤Ùx'j+|�©d|AzRiÍq gâ|Aw#i�|AgGmo|�m�z;jl|�pAq ��q kdg0ü�mokdnR�I{ |Òq g1i�¢R|�q j
|AwZz�|Aj(qey�|Ag#i��(ý�câf�g�kdi�¢R|AjJ�ûkdj�mo��¨Gi�¢;|A�°|AwZzI{ k;q i è�UZPRB"FGC�U]MK¨�X�Y�B"C(P�³�Ø�JSEIUÙñZP;C�JSPRìGTSU#` ¨ªq g xdm;mRq i	q kdg6i�k
è�UZPRB"FGC(U6N%¨·X�Y�B"C�P�JS@�B"U#C(@GPRT¬¿GC�UZH*JS`"JSD;@ c�fhi·q ��gRkdi�pA{ |�x'jÍ�
jlk;y þ �;º ÿ
�ª¢R|Ai�¢R|Ajãi�¢R|A�Òjl|�xd{e{ ��gR|A|�m�|AwZi�j�x'µ
��qemo|t�-x'j�qex'�I{ |A�(¨¸kdjD�¬¢;|Ai�¢R|Aj�i�¢R|2�d|AgR|Aj(xd{¸��p�¢;|�y�|sk;�G�o|�phi	q kdg�bdceb q ��xdmo|��	nIx'i�|����û|2�ln;�lzÈ|�phiûi�¢Gx'i�q i�q ��c

���<Z ¼r½m¾À¿ÂÁ<Ã�Ä�I�Æ%K1��½mÄ��}ÊHÄ�¾ÈÃI¾È�<�\[��
¿�Á�Ã�Ä�½]=>� ���ML<¿ÂÄ������
�-�Í�#�s®
w x'nRw�qe{eqex'jl�·jlkdnRi	q gR|s®ª�-�s®¬�8¡ yªnI{ i	q zI{eq |A�8xtphk;y�zG{ |Aw�y�x'i�j(q w�£°�#��xûjl|�xd{Ry�x'i�j(q wQ»Ácofhi�q �ãpAxd{e{ |�m
�Z�Qi�¢;| �-�Í�#�s®
w jlkdn;i	q gR|A���
kdj·phk;y�zRn;i	q gR��|�q �d|AgZ�¸xd{ nR|A�Íx'gIm�|�q �d|AgZ�d|�phi�kdjl�tk;�~Å<|Aj�y�q i	qex'g6y�x'i�j�qeph|A�ªn;��q gR�
mRq ��qemo|Aµ+x'gImoµ+phkdgG�"nR|Aj�ü�®¬�R¶¬v�Éã®ª¨ã®ª�-�Ív<É��6x'gIm ®¬�R��v�Éã´dý�¨Íphn;jljl|AgZi	{ �ÙkdgR|rk;�ªi��ûkæ�Kx'�li�|A�li�xl�¸xdqe{ex'�G{ |
xd{ �dkdj�q i�¢Iyt���
kdj�{ex'jl�d|]y�x'i�j(qeph|A��cáfhi°q ����qey�qe{ex'j�{ �ínR�+|�m��#�[i�¢R|Ùphk;y�zI{ |Aw �oàÍÉ �Ix'�l|�mÌkdg¼mRq �Èqemd|Aµ+x'gImoµ
phkdgI�	nR|Aj�cQ¶~¢R|�xd{ i�|AjlgIx'i	q �d| k;��z;jlk;y�kdi	q gR�°»]i�k°phk;y�zI{ |Aw6x'gImçpAxd{e{eq gR�­i�¢R|­»Á�-�Í�r®¬�2v�¡�¡ ��kdnG{emçphkd�li
��i	qey�|A�âx'�1y�x'gZ��?Rk;x'i	q gR�°zÈk;q gZiÍkdzÈ|Aj�x'i	q kdgR�1üK�\?Rk;x'i	q gR�°zÈk;q gZi­y¬nG{ i	q zI{eqepAx'i	q kdgR�rx'gIm6brxdmRm;q i	q kdgR��zÈ|Aj
�lk;{ nRi	q kdg[phk;y�zÈkdgR|Ag#i	¨<q gR�li�|�xdm�k;��bÒy¬nI{ i	q zG{eqepAx'i	q kdgR��ý�cÒ�Rq gIph|Íi�¢Gq �tjlkdnRi	q gR|�q �2i�¢R|�y�kd�+iti	qey�|Aµ+phkdgR�lnIy�q gR�
zIx'jlitk;��i�¢R|­mRq ��qemo|Aµ+x'gImdµ+phkdgI�"n;|Aj xd{ �dkdj�q i�¢Iy�¨�q i�q � qey�zÈkdjli	x'gZiti�¢Ix'i q it�dk��Kx'�li	cÒ®~n;jljl|AgZi	{ ��®¬�R�s®¬�ª¡ q �
qey�zI{ |�yt|Ag#i�|�m��Z�çphkdz#��q gR��i�¢R|tj+|�xd{ZzIx'jli�k;�G£0i�k­phkdgZi	q �dnRkdnR����kdjl©Z�lzIxdph|�¨�pAxd{e{eq gR�1�R�sv<¡1¡�¨�phkdzZ�Èq g;��i�¢R|
jl|A�lnG{ i��Ixdp�©�¨�x'gImçj+|Az�|�x'i	q g;�ri�¢Iq �1�
kdj�i�¢;|�qey�x'�;q gIx'jl�ÌzIx'j+i	c0fhi	�ûkdnI{emâ�È|���qey�zG{ |Aj�x'gIm0y�kdj+|�|���pAq |AgZi
üK�Z�°x��dk;qemRq gR��i�¢R|A�+|QmRx'i	xQphkdzIq |A��ý<i�k�¢Ixl�d|�x�y�x'i�j�q wZµ+y�x'i�j�q wZµ�zRjlk�monIphi8jlkdnRi	q gR|�i�¢Ix'i·xdpAph|Az;i�|�mçxtjl|�xd{Gx'gIm
phk;y�zI{ |Awry�x'i�j(q wçü èIU#P;B"FIC(U�>%¨�\^JSY�U#Eí¿GC�UZH*JS`"JSD;@ ý�c

�R���#�s®
w x'nRwÈqe{eqex'j+�1j+kdnRi	q gR|A� ®¬�R���;� x'gImr®¬�;�ûÜs¶Çx'zRzI{ �1kdgR|�kdj y�kdj+|�jl|�xd{�b'µ��Z�#µ+bÍjlkdi	x'i	q kdgR� � V
i�kçx phk;y�zG{ |Aw�y�x'i�j�q w�£ãcs¶¯¢R|A�rx'jl|�pAxd{e{ |�mQ�Z�Òi�¢R|Ò�-�Í�#�s®
w j+kdnRi	q gR|A����kdjÍphk;y�zRn;i	q gR��|�q �d|AgZ�¸xd{ n;|A� x'gIm
|�q �d|AgZ�d|�phi�kdjl�tk;�IÅ<|Aj�y�q i	qex'g6y�x'i�j�qeph|A�8nR��q gR�1²2�§q i�|Aj�x'i	q kdg6ü�®¬�R¶ªv<²2�8ý�¨�x'gIm��Z� i�¢R|Qphk;y�zI{ |Aw°�oàÍÉ�¨�x'gIm
x'jl|ti�¢R|��Èkdi�i	{ |AgR|�p&©#��q gÒi�¢R|A�l|tjlkdnRi	q g;|A��¨B�¬¢Iqep�¢�x'jl|�phnRjljl|AgZi	{ � i�¢;|Í�Kx'�li�|A�lisxl�¸xdqe{ex'�G{ |Qxd{ �dkdj�q i�¢Iyt����kdj��(y�xd{e{
y�x'i�j�qeph|A�(ct¶~¢R|�xd{ i�|AjlgIx'i	q �d|�k;��zRj+k;y�kdi	q gR��i�¢R| � V i�kâphk;y�zI{ |Awv�ûkdnI{em1x'�;xdq g�i�j�q zG{ |si�¢R| phkd�+i8k;�Li�¢R|�y�kd�li
i	qey�|Aµ+phkdgR�+nIy�q gR�·zIx'jli�k;��²2�íq i�|Aj�x'i	q kdgIc¬®~n;jljl|AgZi	{ �Íi�¢R|A�l|ãjlkdnRi	q gR|A�tx'jl|·qeytzI{ |�y�|AgZi�|�mQq gQ�li�j�xdq �d¢Zi	�
kdj¥��x'j(m
üKnRgRkdz;i	qey�q yA|�mRý�Æokdjli�j�x'g¼´d´­�;nRiâphkdnG{em���|6qey�zI{ |�yt|Ag#i�|�m x'�ÒkdzRi	qey�q yA|�m »û�R�����·q i�¢Çy�q w#|�m�zRj+|�pAq ��q kdg
q gRzRn;i��sx'gIm�kdnRi�zRn;i���ü è�UZPRB"FGC�U6>�¨ã\^JSY�UZE[¿GC(U#H*JS`"JSDL@ ý�c

fhi�q �·zÈkd�l��q �I{ | i�k0mo|A�RgR|�x��d|Ajl�]{ex'j+�d|QgZnIyª�È|Ajsk;�¬y�q wZ|�m­zRjl|�pAq ��q kdgÌjlkdnRi	q g;|A��¨IgRkdi�xd{e{Ik;�K�¬¢Gqep�¢ x'jl|
nR�l|��
nI{ecÁÆokdj�|Aw�xdy�zI{ |�¨#i�¢R|ã�li	x'gImRx'j(m y�x'i�j(q w#µ+y�x'i�j(q w�zRjlk�monIphi�jlkdnRi	q gR|ã¢Ix'�û�R�d|�?;k;x'i	q gR��z�k;q gZitx'jl�dnIy�|AgZi��
ü�q iÒphk;y�zRnRi�|A�vaI£#uýP�g�ssý�cQfA�G|�xdp�¢ x'jl�dnGy�|Ag#i���|Aj+|âq gImd|Az�|AgGmo|Ag#i	{ �âzÈ|Aj�y�q i�i�|�m�i�k�¢Gx��d|QkdgR|�k;�Gi�¢R|Q�
�li	x'gIm;x'j�mI?Rk;x'i	q gR�sz�k;q gZi�i��#zÈ|A�8üK��q g;�;{ |�¨Lmokdn;�I{ |�¨o��q gR�;{ |·phk;y�zI{ |Aw�¨Lmokdn;�I{ |sphk;y�zI{ |Aw�ý�¨di�¢R|Ag i�¢R|Ajl|E�ûkdnI{emt�È|
� ì ¥æ3d�db'�çmRq ��|Ajl|Ag#iÍphk;yª�Iq gIx'i	q kdgR��¨Gy�kd�liãk;�À�¬¢Iqep&¢­�ûkdnI{em�gR|A�d|Aj8�È|2n;�l|�mRc�f�g;�li�|�xdmR¨���|�¢Ix��d|Òqemo|AgZi	q �R|�m
xã��y�xd{e{Z�+nR�R�l|AiÁk;��. nR�+it3db�y�q w#|�mÍzRjl|�pAq ��q kdgÒ�d|Ajl�(q kdgR�·üKzI{ n;��i�¢R|t�­phkdg#�d|AgZi	q kdgIxd{R�d|Ajl��q kdgR��ý¯i�k­qey�zI{ |�y�|AgZi��
�l|A|2�+|�phi	q kdg��;c

���<^ ¼r½m¾À¿ÂÁ<Ã�Ä�Z�Æ%_tÔ����:>a`���� ¿Â¾ÈÃI¼AÖm��¾À�����
�<Ô­�)�<Ô���Ä�¾È�}��Î�bHÊ ÎÜ���nÏDÄ�¾ÀÔ��MÑ<Öm�<¾È� Ä�Ô
¶~¢Iq �s|AwÈxdy�zG{ |�nR�l|A� èIU#P;B"FIC(UÌMK¨�XãY�B	C�P�³�Ø�JKEGU�ñZP;C�JSPRìGTSU#` ¨�i�k�qey�zG{ |�y�|Ag#iQx�� x'�+i�|AjQxd{ �dkdj�q i�¢Iy ��kdj�i�¢R|
k	�d|Aj(mo|Ai�|Aj�y�q gR|�m�{ |�x'�li¬���	nIx'jl|A��z;jlkd�I{ |�y�¨Èqec |�c¯�;gImRq gR�·i�¢R|t¤�i�¢Ix'i·y�q gIqey�q yA|A� Ù £<¤±µÌ¦ Ù Z c¬¶~¢R|�xd{ �dkdj�q i�¢Gy
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i�¢Ix'i�n;�l|A��i�¢R|���|��û|A�liN?;k;x'i	q gR�°zÈk;q gZiÍkdz�|Aj(x'i	q kdgR�âq ��i�k[�
kdj�y�i�¢R|�y�x'i�j�q w £�o�cL£ x'gImçi�¢R|AgÙ�lk;{ �d|�i�¢R|
�lkdµ+pAxd{e{ |�m ��- $kêr= 4��#c�7/= ��(2- ��*

ü�£ o cd£ãý�c'¤â¥ £ o cd¦
�Z��®~¢Rk;{ |A�+©#��c�¶¯¢Iq ��jl|��"nGq jl|A��x'��kdn;i8¢Ixd{e��x'��y�x'gZ�­?RkdzR��x'�ti�¢R|�xd{ i�|AjlgGx'i	q �d|�²2�¯µ��Gx'�l|�mâx'zRzRjlk;xdp&¢>�¬¢R|Ag
i�¢R|¬gZnIyª�È|Aj�k;�Zjlk��ª�JYÄk;��£íq �ãyªnIp&¢â{ex'jl�d|Ajûi�¢Ix'g i�¢R|¬gZnIy¬�È|Aj�k;�Èphk;{ nIytgR�J�<cÁ¶~¢R|ªi�jlkdnR�I{ |�q �ûi�¢Ix'i�n;��q gR�
i�¢R|ûgRkdj�y�xd{�|��	nIx'i	q kdgR�¬q gR�li�|�xdmãk;�;²2�6pAx'g�|��L|�phi	q �d|�{ �Í���	nIx'jl|�i�¢R|2phkdgImRq i	q kdgÍgZnIyª��|AjGk;�oi�¢R|ûzRjlkd�G{ |�y�¨-x'gIm
pAx'g�{ kd�l|�i���qeph|�x'�8yªnIp&¢�xdpAphnRj�xdph��c�¶~¢;|ûj+|�y�|�mo�Qq �<i�k���kdj�yÇx'gGmã�lk;{ �d|¬i�¢R|�gRkdj(y�xd{�|��"nIx'i	q kdg;�8q g�i��·qeph|¬i�¢R|
q gRzRn;i�O'kdnRi�zRnRi�zRj+|�pAq ��q kdgIc¬±<gI{ |A�l�8i�¢R|�phkdgImRq i	q kdg1g#nGy¬�È|Ajsq �¬gR|�x'j�3^¶kèZ¨Ri�¢Iq ��pAx'g­�È|�yªnIp�¢Ìy�kdjl|�xdpAphnRj(x'i�|
i�¢Ix'gâi�¢R|�²2��µ��Ix'�l|�mâx'zRzRjlk;xdp&¢Ùq gç��q gR�;{ |�zRjl|�pAq �(q kdgIcãf ����|�nR�+|�y�kdj+|·i�¢Gx'g6q g;zRnRi�O'kdnRi�zRn;i8zRj+|�pAq ��q kdgç�RnRi
{ |A�l�8i�¢Ix'g�i��·qeph|Qx'��yªnIp�¢G¨¸i�¢R|2|Ajlj+kdj���kdn;gImÒq �¬zRjlkdzÈkdjli	q kdgGx'i�|�{ �çytkdjl|�c

fA�BY q �8�ln���pAq |AgZi	{ �r{ex'jl�d|Ajªi�¢Gx'g��<¨�x'gIm�i�¢R|Qphkd�li¬k;�L|Aw#i�j(x�zRjl|�pAq �l|Qx'j�q i�¢Iy�|Ai	qep2q ��{ |A�l�ªi�¢Gx'g�i���qeph|�i�¢R|
phkd�li�k;�Èx'j�q i�¢Gy�|Ai	qepªq g�i�¢;|sq gRzRnRi�O'kdnRi�z;nRi¯zRjl|�pAq ��q kdgG¨di�¢R|Ag�i�¢Gq �8xd{ �dkdj�q i�¢Iyb��qe{e{o�È|2� x'�+i�|Aj<i�¢Ix'g�i�¢;|¬|AwÈq �+i	q gR�
²2�0�Ix'�l|�m�xd{ �dkdj�q i�¢Gy�c

��jl|�{eqey�q gIx'jl� �È|AgIp�¢Iy�x'jl©#�ûkdg°x��L|Ag#i	q nIy ��jlkÒq gImRqepAx'i�|ti�¢Ix'i2�
kdj�y�q gR��x'gIm��lk;{ ��q gR��i�¢R|�gRkdj�y�xd{�|��	nIx'µ
i	q kdgR��nR��q g;�â�d�'µ��Iq it|AwZi�|AgImo|�mâx'j�q i�¢Gy�|Ai	qep�pAx'g1�È|·��q �dgIq �IpAx'gZi	{ ���Kx'�li�|Ajti�¢Ix'gâjln;gRgIq gR���R���#�s®
w�� ��qey�zI{ |Aµ
y�|AgZi	x'i	q kdgâk;�G²s�ª¨¸zRj+k	��qemo|�m%Y q ��y¬nIp&¢Ì{ex'j+�d|Ajªi�¢Ix'gd�<c8Æokdjã|Aw�xdy�zI{ |�¨��·q i�¢VY ¥0�;�d� x'gIme��¥§bd�d¨;i�¢R|
gRkdj�y�xd{-|��	nIx'i	q kdgM�û|Ajl|Ò�ti	qey�|A�Í�Kx'�li�|Aj8i�¢Gx'gÌ²2�8¨�qec |�c2�Kx'�li�|Ajãi�¢Ix'gÌyt|Ajl|skdzÈ|Aj�x'i	q kdg6phkdnRgZi���pAx'g1|Aw#zG{exdq gIc
�ã�f�0�dj+k��¬��¨�i�¢R| gRkdj�y�xd{�|��"nIx'i	q kdg;����{ k)� mdk��¬g���q i�¢°jl|A�+z�|�phi�i�k�²2�8¨È��q i�¢ x'�ÈkdnRi2|��	nIxd{�jln;g#i	qey�|A��x'i
�6¥[�;«d¨Gx'gGm	��q i�¢0²2�^bd�si	qey�|A��� x'�+i�|AjÍ�
kdj��Ì¥[�;�d�dc·Æokdj2YÎ¥^«d�d��x'gImg�0¥^«d¨Li�¢R|·gRkdj�y�xd{R|��"nIx'i	q kdg;�
�û|Ajl| �dº�i	qey�|A��� x'�+i�|Ajªi�¢Ix'g�²s�ih

Å<|Ajl|Òq �#�ª¢#�Òi�¢R|·gRkdj�y�xd{-|��	nIx'i	q kdgR��x'zRzRj+k;xdp�¢6pAx'gRgRkdi��È| qey�zI{ |�y�|AgZi�|�mQ�lk;{ |�{ ���·q i�¢1¢Gq �d¢�zRj+|�pAq ��q kdg
jl|A�li�j(qephi�|�m·i�k�q gZi�|AjlgIxd{#zRjl|�pAq �(q kdgç�
kdjÁi�¢R|Í»û�R���;c*Ëç|tgR|A|�msi�k��È|·x'�I{ |�i�k�phk;y�zRnRi�|�¨#jl|Ai�n;jlgI¨;x'gGmQphkdgZi	q gZnR|
phk;y�zRn;i	q gR����q i�¢í£ o c¸£ x'gImrü�£ o ýmc¸¦Íq g°¢Iq �d¢R|Aj�zRjl|�pAq ��q kdgGc�¶~¢Gq � y�|�x'gR��i�¢Ix'i��û|�¢Ixl�d|�i�k­�È|�x'�G{ |�i�k
mo|�pA{ex'jl|��-x'j�qex'�I{ |A�Ák;�¸i�¢R|A�+|8i��#zÈ|A��¨�gRkdiS. nR�+i<¢Ixl�d|Íx'g;kdg#��y�kdnR�û�¸x'j(qex'�I{ |A��c¬�ok;yt|·{ex'gR�dnIx'�d|A�smdk�gRkdiûzÈ|Aj�y�q i
mo|�pA{ex'j�q g;���lnGp�¢Ì¢Iq �d¢�zRjl|�pAq ��q kdgÌ�-x'j�qex'�I{ |A��c�ÆonRjli�¢;|Aj�y�kdjl|�¨Á®~¢Rk;{ |A�+©#�rj+|��"nIq j+|A��x����	nIx'jl|Qjlk#kdi	¨�xd{ i�¢;kdnR�d¢
��±óphkdnI{em���|�nR�+|�m�q gR�li�|�xdmRc

¶~¢;|Ajl|Ùq ��x0�Kxdy�qe{ �ík;���R|�x'�li��R�	nIx'jl|A�­zRjlkd�I{ |�y��°�
kdj��¬¢Gqep�¢ |AwZi�|AgImo|�mæ»û�R���§x'jl|rgR|�ph|A�l�(x'jl��¨ã�RnRi
gRkdiÁi�¢R|�mo|�pA{ex'j�x'i	q kdg�k;�-¢Iq �d¢;|Aj�zRjl|�pAq ��q kdgÒ�-x'j�qex'�I{ |A��cª¶~¢R|A�l|�x'jl|���qey�zG{ |ãi�¢;jl|A|Aµ+mRqey�|AgR�(q kdgIxd{ZgR|�x'jl|A�li�µ�zÈk;q gZi
zRjlkd�G{ |�y���}¯Æ~q gIm�i�¢;|<zÈk;q g#iûq gQx¯�;q �d|AgÒ{eq gR|�kdjIzI{ex'g;|�gR|�x'jl|A�liÁx'gRkdi�¢R|AjI�;q �d|AgÒ{eq g;|�kdjIzÈk;q gZi	c�¶¯¢R|A�l|�zRj+kd�I{ |�y��
¢Ixl�d|1|AwZzI{eqepAq iQ�lk;{ nRi	q kdgR��|AwZzRjl|A�l�+|�m]q g[i�|Aj�y��Qk;�û��pAxd{ex'jlµ�x'gIm[phjlkd�l�lµ�z;jlkÈmdnIphi��6þ �d3*¨�zRzIc~�;�kj;«d«'ÿWcá¡1x'g#�
x'gRkdi�¢R|AjÍ�d|Ak;yt|Ai�j�qepAxd{¯zRj+kd�I{ |�y q �Í�lk;{ �d|�mâ�Z�íphk;ytzRnRi	q gR�â�Iqe{eq gR|�x'j­x'gGm6�"nIxdmdj�x'i	qepÒ��kdj(y���monRj�q gR�n�¬¢Iqep&¢
y�x'�l�(q �d| pAx'gIph|�{e{ex'i	q kdg0q �ª�Rj+kdnR�d¢#isx'�ÈkdnRi��Z�QgR|�x'jlµ+mo|A�d|AgR|Aj(x'i�|�phkdgR�;�dnRj�x'i	q kdgR�¬i�¢Gx'i�x'jl| q gIpAqemd|Ag#i	xd{Ri�k�i�¢R|
�lk;{ nRi	q kdg­k;�Ix�{ex'jl�d|Aj�x'gImA��|�{e{ µ��È|A¢Ixl�d|�m�zRjlkd�G{ |�y�c�¶~¢R|�q gIpAqemo|AgGph|tk;�R�d|Ak;y�|Ai�j(qepAxd{e{ �°q gIphkdgR��q �li�|AgZi¬jl|A�+nI{ i���¨
kdj­q gR�li�|�xdmçjl|�phkdnRjl�l|Òi�kç¢Gq �d¢R|AjÍzRjl|�pAq ��q kdgó��kdj­xd{e{�q gZi�|Aj�y�|�mRqex'i�|�phk;y�zRnRi	x'i	q kdgR�(¨8pAx'g0�È|rmRqey�q gGq �l¢R|�m��#�
kdj�mo|Aj+��k;��y�x'�dgIq i�nImo|�¨#�lk;y�|Ai	qeyt|A��i�k�yA|Ajlk;¨�qe��»Á�R������q i�¢çq g#i�|Aj+gIxd{#|Aw#i�j�x8zRj+|�pAq ��q kdgrü è�UZPRB"FGC�UrN�¨ãX�Y�B"C(P
JS@�B"UZC�@GPRTû¿IC(U#H�JK`	JKDL@ ýªx'jl|tnR�l|�m�monRj(q gR��i�¢R|�phk;y�zRnRi	x'i	q kdg�k;�-i�¢Rkd�l|t�Gqe{eq gR|�x'j�x'gImÒ�	nIxdmoj�x'i	qept�
kdj�y��(c�¶~¢Iq �
x'zRzRj+k;xdp�¢çq ��zIx'j+i	qephnI{ex'j�{ �­x'i�i�j�xdphi	q �d|tkdgçphk;y�zRnRi�|Aj+��i�¢Ix'i�pAx'g |A�-xd{ nIx'i�|�|AwZi�|AgImo|�mszRjl|�pAq ��q kdgç»Á�-�Í��x'�ÈkdnRi
x'��� x'�+i�x'��kdj�mRq gGx'jl�r»û�R���;¨Ix'��q ��i�¢R|QpAx'�+|Ò�
kdjãi�¢R|�k��d|Aj¥�¬¢R|�{ey�q gR�ry�x¦. kdj(q iW�­k;�¯phk;ytzRnRi�|Ajl��kdg6mo|A�l©Zi�kdzR�
phkdgZi	xdq gIq gR�;¨�x'�8i�¢R|A�çmok;¨¸fhg#i�|�{¸kdj·pA{ kdgR|A��q g;��qemo|�c
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Ã�Ém���J> ��Ã�Ãnm!�������<�������
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wó�lnR�Rj+kdnRi	q gR| �R�R�ª¶¬�ª���lk;{ �d|A��x�i�j�qex'gR�dnG{ex'jÍ{eq g;|�x'jã�+�#�li�|�yÿpîcA¤Ì¥}hqp�r�s�tªc#¦E��q i�¢0pAx'jl|��
nI{
��pAxd{eq gR��i�k­zRj+|A�d|Ag#i�k	�d|Aj)O'nRgGmo|Aj¥?Rk)� üK¢R|Aj+|Mhqp�r�s8tQq ��x'g°kdnRi�z;nRi x'jl�dnIyt|Ag#i�p�¢Rkd�l|Ag��#�çi�¢;|�xd{ �dkdj�q i�¢Iy i�k
x��dk;qemçk	�d|Aj)O'nRgGmo|Aj¥?Rk)��ý�c1f�iÒq ��nR�l|�m�q gR�li�|�xdm1k;�~i�¢;|ç�R|A�d|�{Áb1»Á�R����jlkdnRi	q g;|â�R¶ª�ª�oà �¬¢;|Ag��û| |AwZzÈ|�phi
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�d|Ajl�çqe{e{ µ+phkdgImRq i	q kdgR|�m�i�j�qex'gR�dnI{ex'j��+�#�li�|�yt��¨�x'gImA�tx'g#i�i�kÍ�d|Ai¬i�¢;|ã�+k;{ nRi	q kdg��d|�phi�kdj·ü2�·q i�¢�i�¢R|	hqp�r�s8ts�Kxdphi�kdj�ý
mo|A�lzGq i�|ãi�¢;|Í�Kxdphi�i�¢Ix'i2q i2y�x��Q�È|8�d|Aj+�1{ex'jl�d|tkdjÁ�d|Ajl� ��y�xd{e{ec¬¶~¢Gq �tq ��i�¢;|ÍpAx'�+|F��q i�¢rphkdgImRq i	q kdgÒ|A�li	qey�x'i	q kdg
ü��R�2v�®¬Ü2�ã¨-�R�<Üs®¬Ü2�ã¨#�R¶ª�û®ªÜ2�8ý~x'gImÍq gZ�d|Ajl�l|·q i�|Aj�x'i	q kdg�i�k2�;gIm8|�q �d|Ag#�d|�phi�kdjl�Ák;��gRkdgR�l��y�y�|Ai�j(qepûy�x'i�j�q µ
ph|A�tü��R�-�Ív�fA�8ý�cL�R�-�ª¶ª�ª��mokZ|A�ãpAx'j+|���nI{*��pAxd{eq gR��q g�i�¢R|�q gRgR|Aj�y�kd�+i8{ k#kdz;�<i�k·zRjl|A�d|AgZi<k	�d|Aj¦O'nRgImo|Aj¥?;k���¨�x'gIm
q �~��q �dgIq �IpAx'gZi	{ �·��{ k��û|Aj¯i�¢Ix'g�x'gÍkdzRi	qey�q yA|�mÍ�R¶ª�ª�oàÍcA�Í{ �lk;¨Rq i¬phkdgZi	xdq gR�ªx'�ÈkdnRiÁ�dbd�û|AwZ|�phnRi	x'�I{ |��+i	x'i�|�y�|Ag#i��(¨
üK�d|Ajl�ln;�t3dud�Í�
kdjÁi�¢R|�nRgRkdzRi	qey�q yA|�ms�d|Aj+��q kdgÒk;���R¶ª�ª�oàÍý<x�y�|�x'�ln;jl|8k;�Ri�¢R|Íphk;y�zI{ |Aw�q iW��k;�¸zRjlk�monIpAq g;�s�lnIp&¢
phk�mo|�c

¶~¢;|Ajl|�x'jl|ti�¢Rjl|A|F�tx��Z�ªi�k­xdpAph|�{ |Aj�x'i�|Ò�R�R�ª¶¬�ª�RcÈ�Rq gGph|ti�¢R|t�li	x'gImRx'j(mÒq g#i�|Aj��Kxdph|2i�kÍi�¢R|�»Á�R����j+kdnRi	q gR|
�
kdjª�lk;{ ��q gR��x2i�j�qex'gR�dnI{ex'j8�l�#�+i�|�y mokZ|A�ªgRkdi·xd{e{ k��Ä��kdj8jl|Ai�nRjlgGq gR�Íi�¢R|±hup�r(s8t·� xdphi�kdj�¨��û|2�È|�{eq |A�d|si�¢Ix'i�y�kdjl|
i�¢Ix'g�.KnR�li èIU#P;B"FIC(U­½m¨�é JKEGUZC JS@�B"UZC�@GPRTÁC(PR@IÓLU ¨�q �8gR|A|�mo|�mRc

¶~¢;|Í�Rjl�liI�tx��Ùq �2i�k�n;�l| è�UZPRB"FGC�U�½K¨�é JSEGU#CâJS@�B"UZC�@GPRT�C(PR@IÓLU xd{ kdg;�­��q i�¢ èIU#P;B"FIC(U�MK¨ÒX�Y�B"C(P�³
Ø�JSEGUÒñZP;C�JSPRìGTSU#` i�k·�dnIx'j�x'gZi�|A|ti�¢Ix'i�k��d|Aj)O'nRgImd|Aj¥?Rk��¹pAx'g;gRkdi�k�pAphnRj2�
kdjtxª�;q �d|AgÒgZnIy¬�È|Aj�k;��q i�|Aj�x'i	q kdgR�¬k;�
i�¢R|2kdn;i�|Aj�y�kd�li�{ kZkdz�k;�~ü�{ k��û|Aj�ý�i�j�qex'gR�dnI{ex'j8�lk;{ �d|�}
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q �ãmd|AgRkdj�y�xd{eq yA|�mR¨Lx'gIm��d�'µ��Gq i<fhg#i�|�{Lx'j�q i�¢Iy�|Ai	qep8q �<nR�l|�mti�k qey�zI{ |�y�|AgZi<i�¢Gq �ãxd{ �dkdj�q i�¢Iy�¨*i�|A�li	q g;�si�¢R|¬�(pAxd{eq gR�
q �sg;|A|�mo|�m�kdgG{ �1kdgGph|�|A�d|Ajl�Ùu'�1�¸xd{ n;|A�sk;���,c fhg°zIx'jli	qephnG{ex'j�¨�i�¢Gq ��phkdnI{em��È|�qey�zI{ |�y�|AgZi�|�m­�#�0pAxd{e{eq gR�6x'g
kdzRi	qey�q yA|�m��d�'µ��Iq i2�2v�¡�à§kdg �I{ k�p�©Z�Ák;�¸��q yA|Íu'�;¨B�¬¢Iqep�¢d�ûkdnI{em2�d|Ai2yªnIp�¢Qk;�¸i�¢R|8�È|AgR|A�Ri<k;�-i�¢R|ªkdzRi	qey�q yA|�m
�R�2v�¡�àÍc¸fAv<v�vÙÉ�kdnR�I{ | q �8gRkdi¬�lk��dk#k�mR¨¸��q gGph|Q��|QphkdnI{emÍkdgI{ �rmok��I{ kÈp&©#�8k;�~�dc¯�Í{ i�|AjlgIx'i	q �d|�{ ��¨%��|QphkdnI{em
nR�l| ��pAxd{eq gR�6phkÈmd|1{eq ©d|Qi�¢Ix'iQq g �R�-�ª¶ª�ª�Òi�kÌphk;y�zRnRi�| i�¢R|1{ex'j+�d|A�li��I{ kÈp&©ç��q yA|d��|âphkdnI{em�xdpAphk;y�y�kÈm;x'i�|�c
¶~¢Iq �ªjl|��"nGq jl|A��q gI�
kdj�y�x'i	q kdg�x'�ÈkdnRiªi�¢R|tgRkdj�y��ªk;�Iphk;{ nIytgR�¬k;�~��cZfhg�i�¢R| pAx'�+|2k;�~�R�-�Ív�fA�8¨@�ª¢R|Ajl|F�û| pAxd{e{
�R�R�ª¶¬�ª�Qy�x'gZ�Íi	qey�|A��¨#i�¢R|Íphkd�liÁk;�¸i�¢Iq �tq gI��kdj(y�x'i	q kdgrq �û�(y�xd{e{ecGf�gQi�¢R|ÍpAx'�l|�k;��phkdgImRq i	q kdgÒ|A�li	qey�x'i	q kdgI¨Zi�¢R|
phkd�li�q ��{ex'jl�d|Aj�c

¶~¢;|Í�l|�phkdgImT�tx��âi�k�xdpAph|�{ |Aj�x'i�|ç�R�R�ª¶¬�ª�QnR�+|A� è�UZPRB"FGC�U�ÕK¨�X�Y�H*U#¿GB"JSD;@óÂGPR@IEGTSJS@IÓ ¨<x'gImT�tx'�2|AwZµ
zI{ kdjl|�m1q g§þ 3d« ÿWc2¶~¢R|�f v�v<v�|Aw�ph|AzRi	q kdgH?Ix'�d��pAx'g��È|sn;�l|�mÍi�kQ¢Iqemo|�k	�d|Aj)O'nRgGmo|Aj¥?Rk)�óz;jlkd�I{ |�y���x'�Í�
k;{e{ k��ª��}
Ëç|ã�Rjl�li�j+nRg�nR��q g;�2i�¢R|ªkdz;i	qey�q yA|�m �;¶¬�ª�oàÍ¨-x'gIm2i�¢R|Agâp&¢R|�p�©�i�¢R|ª|Aw�ph|AzRi	q kdgd?Ix'�d��c��Rq gIph|8k	�d|Aj)O'n;gImo|Aj¥?Rk)�
q �·j�x'jl|�¨�i�¢Iq ���·qe{e{<xd{ey�kd�li�xd{ ��xl�#�­q gGmRqepAx'i�|�i�¢Ix'i·i�¢R|��+k;{ nRi	q kdg q �s�RgR|�câÜÁgG{ �6q g�i�¢R| j�x'jl|�pAx'�l|A��i�¢Ix'i�x'g
|Aw�ph|AzRi	q kdg�k�pAphnRjl�·mok#|A�8kdgR|2gR|A|�m�i�k�jl|�phk;y�z;nRi�| y�kdjl|QpAx'jl|���nG{e{ ��c8¶~¢Gq ��q �·mo|A�;gIq i�|�{ ��i�¢R|Q�tx��Òi�k��dk kdg�x
�L|Ag#i	q nGy�c¬�ozÈ|A|�monRz;�ûj+|Az�kdj+i�|�m�q gíþ 3d« ÿ�j(x'gR�d|�m��
jlk;yÄ3dc ��i�k�udce«dc

¶~¢;|�i�¢Iq j�mH�tx��6i�kíxdpAph|�{ |Aj�x'i�|0�R�-�ª¶ª�ª�R¨m�ª¢Iqep�¢^phkdnI{emÙphk;y�zG{ |�y�|Ag#i i�¢R|�x'�Èk	�d|n�tx��Z��¨tq ��i�kíy�kdjl|
pA{ |A�d|Aj�{ �ç|A�li	qey�x'i�|�¢Rk��¹�Iq �°x��I{ k�p�©n��|­pAx'gípAxd{e{��R¶¬�8�oà kdgI¨��Ix'�l|�mQkdgr�+k;y�|­mRx'i	x�x'�ÈkdnRit��q yA|A�sk;��k^��µ
mRqex'�dkdgIxd{;|AgZi�j�q |A�8k;��i�¢;|Qy�x'i�j�q w�ct�R�R�ª¶¬�ª��phnRjljl|AgZi	{ �rmok#|A�ãi�¢Iq ��q g�xsgIxdq �d|��tx���¨~x'gIm	��|�¢Ix��d|·|Aw#zG{ kdjl|�m
�È|Ai�i�|Aj�xd{ i�|AjlgIx'i	q �d|A��x'����|�{e{ec

¶~¢;|�phk;y�zI{ |Awrx'gIxd{ kd�1®ª�-�ª¶¬�8��q �ªnR�+|�mÒq g­i�¢R|�x'�Èk	�d|�jlkdnRi	q gR|A��x'�
�û|�{e{�x'�·q g­�lk;y�|2kdi�¢R|Aj��-�Í�#�s®
w
jlkdnRi	q g;|A�ª{eq ©d|�®¬¶¬�8v�às®¬¨)�¬¢Iqep&¢­phk;y�zRnRi�|A�<|�q �d|Ag#�d|�phi�kdjl�Ák;�*i�j�qex'gR�dnI{ex'j8y�x'i�j�qeph|A��c��ozÈ|A|�monRz;�Ik;��®¬¶¬�8v�às®
nR��q g;�Ò|AwÈph|AzRi	q kdg�¢Ix'gImR{eq g;�Qj+|Az�kdj+i�|�mçq g^þ 3d« ÿ¯j�x'gR�d|�m°��jlk;y 3dce�d��i�k�3dceud«dc�¶~¢;|Ík	�d|Aj�xd{e{�jlkdnRi	q gR|­®¬�sv<v�à
�
kdj·i�¢;|âphk;y�zG{ |Aw°gRkdgR�+�Èy�yt|Ai�j�qept|�q �d|AgRz;jlkd�I{ |�y �lzÈ|�m­nRz°�Z�]�5x�¨~�(q gIph|â®ª¶¬�ªv�às® q �r.KnR�li·zIx'jli·k;�~i�¢R|
pAxd{ephnI{ex'i	q kdgIc
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kdj�phk;y�zRnRi	q gR��i�¢R|·|�q �d|AgZ�¸xd{ nR|A��x'gIm�|�q �d|Ag#�d|�phi�kdjl�·k;��x��l��y�µ
y�|Ai�j�qepÍy�x'i�j�q wÈc2f�gçzGx'jli	qephnI{ex'j�¨Èi�¢;|A��x'zRzI{ ��i�kÒi�¢R|��l|�phkdgImQzR¢Gx'�l|�k;��i�¢R|­xd{ �dkdj�q i�¢Gy�¨È�¬¢R|Agâi�¢R|Íkdj(q �;q gIxd{
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*!��=�8�49� ¨Gi�¢R|Ag�¤w�[pAx'g��È|�|AwZzRjl|A�+�l|�m�x'�·¤w�]¥Ç¤HPîçNc¦èu�I¨��ª¢R|Ajl|nçÌq ��i�¢R| nRgR©ZgRk��¬gíphkdgImRq i	q kdg�g#nGy¬�È|Aj
x'gImAè � q ��x'i�y�kd�+i���q gR�;{ |Aµ�zRjl|�pAq �(q kdg�y�xdp&¢Iq gR|t|AzR��qe{ kdg�q g�y�x'�dgIq i�nImd|�c��Rqey�qe{ex'j�{ ��¨¸¤ û ¥Ì¤±PÐç�c,è û cª¶~¢R|Ag
Y ¤w�rµ­¤Àû	Yo¥ÿY çLü2èu�Jµ­è¦ûtý�Y¦¬ÿY ç èu�ªY ¨Zi�¢R|�|Ajljlkdjsq gÒ¤w��c�¶~¢R|�|Ajljlkdj2q gÒ¤Àûóq ��jlkdnR�d¢G{ �Nè¦ûF¶kèM�Qi	qey�|A�¬��y�xd{e{ |Aj�c
¶~¢R|Aj+|·x'jl|�x¬gZnIyª��|Aj�k;�@��xl�#�Ái�¢R|A�+|8|A�li	qey�x'i�|A�spAx'gQ�È|¬i�kZkÒ{ex'jl�d|8kdjÁi�kZk��(y�xd{e{e¨*�;nRi<i�¢R|A�­x'j+|8�È|Ai�i�|Ajûi�¢Ix'g
gRkdi�¢Iq g;�;c

Ë[¢R|Ag1¤Àû¹pAx'g;gRkdi8�È| phk;ytzRnRi�|�m |Ag#i	q j+|�{ ��q gÌmdkdnR�I{ |sz;jl|�pAq ��q kdgI¨;�RnRi8z�|Aj+¢Ix'zR�ªkdgG{ �v��q i�¢��+k;y�|�zGx'jli��
q g mokdnR�I{ |âü�{eq ©d| i�¢R|çq gZi�|AjlgIxd{�zRjl|�pAq ��q kdg�k;�Gi�¢R|ç»û�R���;ý�¨�i�¢R|Ag�i�¢R|Qjl|�{eqex'�Iqe{eq iW��k;��Y ¤w��µ�¤Èû	Y�x'�Òx'g�|Aj+jlkdj
�ÈkdnRgIm�mo|�phjl|�x'�+|A��¨-�Rn;itq iª�li	qe{e{-¢Ix'�ª�lk;y�|2�-xd{ nR|�c

¶~¢Gq �Òy�x'©d|A�­q iÒx'i�i�j(xdphi	q �d|­i�kH�¬j�q i�|��lnR�;jlkdnRi	q gR|Hhq�Ms + t��
kdj�phk;y�zRnRi	q g;��¤R�·q i�¢�i�¢;|Qz;jl|�pAq ��q kdg ü��[kdj
üQýsx'�Òx'gíq gRz;nRi2zIx'j�xdyt|Ai�|Aj�cr¶~¢Iq ��y�|�x'gR�A. n;�li2kdgR| �d|Ajl��q kdgÌk;�Ehq�Ms + t��ûkdnI{em­¢Ix��d|Qi�k­�È|N�ªj�q i�i�|AgI¨Áx'gIm
i�¢R|�mo|�pAq �(q kdg�i�k�nR�l|t�(q gR�;{ |tkdj�mokdnR�G{ |ãz;jl|�pAq ��q kdg��ûkdnI{em��È|�y�xdmo|�x'i¬j+nRgRµ�i	qey�|�c��2q �d|Ag­i�¢R|F��xl���¸x'j�qex'�G{ |A�
x'jl|Òmo|�pA{ex'jl|�mçq g0{ex'gR�dnIx'�d|A��{eq ©d|�Æokdj+i�j�x'gÙx'gIm1®¬¨��û|�pAx'gRgRkdiÍp�¢Ix'g;�d|·i�¢;|�q jãi��#zÈ|A���
jlk;y ��q gR�;{ |�i�kâmdkdnR�I{ |
x'itjlnRg;µ�i	qey�|�¨È�RnRiI�û|­pAx'gr¢RkdzÈ|�i�k°p�¢Ix'g;�d| è�UZPRB"FGC�UíN�¨�X�Y�B"C(P6JS@�B"UZC�@GPRT�¿IC(UZH*JS`"JSD;@ ¨<qec |�c�¢Rk�� y¬nIp&¢
q gZi�|AjlgIxd{~zRj+|�pAq ��q kdgæq ��n;�l|�mn��q i�¢Iq g0i�¢;|°»û�R���;cGf�g0kdi�¢;|Aj	��kdj(mo��¨<��|°phkdnI{emçzIx'�l��q gæxÒ�¸x'j�qex'�G{ |��<�8v<®
�¬¢Iqep&¢Ùy�q �d¢Ziã|��	nIxd{¯�Rq g;�;{ |·kdj�É�kdnR�G{ |�¨�x'gImâq gçi�nRjlgâzIx'�l��i�¢Iq ��x'�Qxsj+nRgRµ�i	qey�|�x'jl�dnIyt|Ag#i�i�kÒi�¢R|�»Á�-�Í�Rc
¶~¢R|Òxd{ i�|AjlgIx'i	q �d|�¨��¬¢R|Ajl|·i�¢R|�q gZi�|AjlgIxd{LzRjl|�pAq ��q kdgÙq ��md|Ai�|Aj�y�q gR|�mâx'i�phk;y�zIqe{ |Íi	qey�|�¨À�ûkdnI{emçy�|�x'gâi�¢Ix'iI�û|
�ûkdnI{emÒgR|A|�m�ü�x'i�{ |�x'�+i	ý¬i���k1�d|Ajl��q kdgR�·k;�ªhq�Ms + t�¨IkdjQphk�mo|N��q i�¢Gq gÂhu�us + t2i�¢Ix'i��Rj�x'gIp&¢R|A�s�Gx'�l|�mÒkdg �<�8v<®
x'gIm�pAxd{e{ ��mRq ��|Ajl|AgZi2»û�R���·j+kdnRi	q gR|A��c�¶~¢Gq �S�ûkdnI{emÒy�x'©d|Nhu�Ms + tÁnRg;zI{ |�x'��x'gZiûi�kr�¬j(q i�|�¨Zjl|�xdmÒx'gIm�y�xdq gZi	xdq gIc
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;���� ���m��� �m�<�����������
É�|A��phj�q �È|�mçq gri�¢Iq �t�+|�phi	q kdg[x'jl|­y�kd�+itk;��i�¢R|­m;q �d|Ajl�l|Í��p&¢R|�y�|A�2�Z�M�ª¢Iqep�¢ç¢Ix'j(m���x'j+|�¨¯phk;y�zIqe{ |Ajl� x'gGmç{ex'gRµ
�dnIx'�d|A�ªy�xl�2�lnRz;z�kdj+i�i�¢R|û�R�d|ãx'j�q i�¢Gy�|Ai	qepÁ��|�x'i�nRj+|A��{eq �+i�|�m·q g��o|�phi	q kdg�bdce3dcÁ¶~¢R|û��p&¢R|�y�|A�¬mRq ��phnR�+�l|�msx'jl|ª.KnR�li
i�¢R|�kdgR|A��mo|A|�y�|�mây�kd�+iÍ{eq ©d|�{ �1i�k��lnRzRzÈkdjli8|Aw#i�|AgGmo|�m zRjl|�pAq ��q kdgÙ»Á�-�Í�Rc;���
i�|Aj�xs�d|AgR|Aj�xd{¯mRq ��phn;�l��q kdg0x'gIm
¢Iq �li�kdj+�Ík;�¸i�¢R|A�l|ãi�|�p�¢RgGqe�"nR|A�(¨ �û|�m;q ��phnR�l�ûi�¢R|·qeytzI{ |�y�|AgZi	x'i	q kdgÒnR�l|�mQq g kdnRjûjl|��
|Ajl|AgIph|�qey�zI{ |�y�|AgZi	x'i	q kdg°q g
y�kdjl|Qmo|Ai	xdqe{ec

�Í{ey�kd�li�xd{e{Iphk;y�z;nRi�|Aj·x'j�p&¢Iq i�|�phi�nRjl|A��x'gIm�i�¢R|sz;jlkd�dj�xdy�y�q g;��{ex'gR�dnIx'�d|A��x��-xdqe{ex'�I{ |��
kdjªi�¢R|�y¹�lnRzRzÈkdjli
y�kdjl|�i�¢Ix'gskdg;|i?Rk;x'i	q gR�dµ�zÈk;q gZiÁ�
kdj�y�x'i	cû¶~¢R|�i���kÍ�
kdj�y�x'i����+nRzRzÈkdjli�|�mÁzRj(xdphi	qepAxd{e{ �2nRgIq �d|Ajl�(xd{e{ ��x'jl|ã�db'µ��Iq iÁ¥
�dµ��Z�#i�|���q g;�;{ |�zRjl|�pAq ��q kdg­x'gIm�u'�dµ��Iq iã¥[�'µ��Z�Zi�|�mokdnR�I{ |�cû¶~¢R|t®¬���¯åÙäãµ+¡��È¨Rcecece¨B¢#ºd��� xdy�qe{ �ÒphkdgR�li	q i�n;i�|A��i�¢R|
kdgI{ ��|AwÈph|AzRi	q kdgâx'i¯zRjl|A�l|AgZi¬x'gIm8�l¢Ixd{e{(�È|tmRq ��phnR�l�+|�mªg;k���nRj+i�¢R|Aj�c<¡1x'gZ��x'j�p&¢Iq i�|�phi�nRjl|A�ãx'gImã�lk;y�|sphk;y�zGqe{ |Ajl�
�lnRz;z�kdj+iÁxûi�¢Iq j(mI?Rk;x'i	q gR�dµ�zÈk;q gZi8��kdj(y�x'iC��qemo|Aj¯i�¢Ix'g�i�¢R|��Rjl�li~i���k;c¬¶¯¢R|Á�Ix'��qepG©�q gImo�¯k;��|Aw#i�|AgImd|�m�üK�È|A�dkdgIm
mokdnR�G{ |�ý¯zRjl|�pAq �(q kdg6�
kdj�y�x'i��ãi�¢Ix'iã¢Ix��d|��È|A|Ag1�lnRzRzÈkdjli�|�m�q g1¢Ix'j�m^��x'jl|�¨;�Rj�yD�tx'jl|skdj��lk;�
i��tx'jl|�x'jl|sgGxdy�|�m
¢R|Ajl|�q g­jlkdnR�d¢I{ �çmo|A��ph|AgIm;q gR�Íkdj�mo|Aj¬k;�L�lzÈ|A|�mRc�¡�kdjl| md|Ai	xdqe{ �D��qe{e{¸�È|tzRj+|A�l|Ag#i�|�m­q g��o|�phi	q kdgR���dceb�x'gImÒ�dce�dc

ÑÒD;FGìGTKU@³�UZY�B"U#@GEGU#EE© ¶~¢Iq �ªq ��x2phkdg#�d|AgZi	q kdgIxd{�?Rk;x'i	q gR�dµ�zÈk;q gZiã�
kdj�y�x'ii��q i�¢�kdgR|¬�R|�{em�|�xdp&¢ k;�#��q �dg��Iq i	¨d|AwZµ
zÈkdgR|AgZi	¨Rx'gImt��q �dgIq �IpAx'gIm;c�fAv<v�v°�oi	x'gIm;x'j�mÍ´d«'�2jl|��	nIq jl|A��i�¢Gq �8��kdj(y�x'i¯i�k2¢Ixl�d|·x'i8{ |�x'�liã3d«Á|Aw#zÈkdgR|AgZi
�Gq i��Qx'gImru'�­�Iq i��sk;����q �dgIq �IpAx'gGmRc�¶~¢R|A�+|�jl|��	nIq jl|�y�|AgZi�� x'jl|�yt|Ai üK�Ix'jl|�{ ��ý��Z�Ìx­�d�'µ��Iq iQ¥Ä3d�'µ��Z�Zi�|
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j+|A�;q �li�|Aj2kdg0y�kd�litfhg#i�|�{LzRj+kÈph|A�l�+kdjl��x'gIm i�¢R|�q j�pA{ kdgR|A��c ¶~¢R|A�l|·zRjlk�ph|A�l�lkdjl��zÈ|Aj��
kdj�y��I?Rk;x'i	q gR�dµ�zÈk;q gZi
kdzÈ|Aj�x'i	q kdg;�<�Z�Òmd|�� x'nI{ iãq g�i�¢R|A�l|�É<kdn;�I{ |Aµ�|Aw#i�|AgGmo|�mtjl|A�;q �+i�|Ajl��|A�d|Agâqe�#i�¢R|A���d|Ai<jlkdnRgGmo|�mãi�ksgIx'j+jlk��û|Aj
�·qemoi�¢R��c�¶~¢Iq �Òy�x'©d|A�ÍkdzÈ|Aj�x'i	q kdgR��� x'�+i�q gÌ�lk6� x'jÒx'��i�¢R|�q j�|Aw#|�phn;i	q kdg6i	qey�|A�Í�¸x'j+�>��q i�¢Ìkdz�|Aj(x'gImo�)�
�·qemoi�¢R��y�xdq gI{ �6q gçi�¢R|Íi	qey�|A�si	x'©d|Ag°i�k°y�k��d|�i�¢R|�yái�¢Rj+kdnR�d¢Ùy�|�y�kdjl��¨�gRkdi�y¬nGp�¢Ùq gri	qey�|A�si	x'©d|Ag
�Z�0x'j�q i�¢Iy�|Ai	qepAc�v�w�ph|AzRi��
kdj 3d3Í|AwZi�j�x��Iq i��sk;��z;jl|�pAq ��q kdgI¨�É<kdn;�I{ |Aµ�|Aw#i�|AgGmo|�m°x'j�q i�¢Gy�|Ai	qeptjlkdn;gImo��q g
i�¢;|2��xdy�| pAx'j+|���nI{@�tx��°x'�·mok#|A�·mokdnR�I{ |�¨¸�+kÍ|Ajljlkdjlµ+x'gIxd{ �Z��q ��p�¢Ix'gR�d|A�8�lk;{ |�{ �Ò�È|�pAx'nR�l|tk;�~x��lk;yt|��¬¢Ix'i
�(y�xd{e{ |Ajªjlkdn;gImok^�1i�¢Rjl|A�l¢Rk;{em;c

ÑÒD;FGìGTKU@³�EGD;FGìITSU�© v<xdp�¢ó3du'µ��#�Zi�|ÒkdzÈ|Aj�x'gIm�q �Íi�¢R|�nRgR|A�-xd{ nIx'i�|�m��lnIy k;�¯i���kÙ�'µ��Z�#i�|°mdkdnR�I{ |A��k;�m�¬¢Iqep&¢
i�¢;|2�Rjl�lisphkdg;��q �li��ªk;�Li�¢R|>['{ |�xdmRq gR��]�m;q �;q i���¨�x'gIm�i�¢;|2�l|�phkdgIm�i�¢R|H[Wi�j�xdqe{eq gR��] mRq �;q i���¨Rk;�;i�¢;|���kdj�y�x'i�� �
�-xd{ nR|�c�f�i���|Aw#zÈkdgR|AgZisj(x'gR�d|�q �Qxd{eytkd�lisi�¢R|���xdy�|1x'��mokdnR�I{ |�� �(¨<mRq ��|Aj�q gR��kdgG{ �6q g��lk;y�| �¸x'�dnR|Ag;|A�l�
x'�ÈkdnRi<nRgImo|Aj¥?;k���cû�¯kdnRgGmRq gR��q �<�-x'�dnR|8i�k#k���q i���z;jl|�pAq ��q kdg1q ��jlkdnR�d¢I{ ��i���qeph|·mokdn;�I{ |�� ��¨;x'gGm�q i��<|Aj+jlkdjlµ
x'gGxd{ �#��q �~j�x'i�¢;|AjIjlkdn;�d¢�üK�l|A|û�l|�phi	q kdg­�dce�dcebdý�cGfAy�zI{ |�y�|AgZi	x'i	q kdg�q �¬q g��lk;�
i��tx'jl|Ái�¢Ix'iÁy�x��2�È|�¢Ix'j�m��tx'jl|Aµ
md|Az�|AgGmo|Ag#i	¨*i�¢RkdnR�d¢rq iãpAx'g��È|·y�xdmo|ªzÈkdjli	x'�I{ |8i�k�xd{e{*zRj+kÈph|A�l�+kdjl��j+|�{ |A�¸x'gZi�i�k·i�¢Iq �2mok�phnIy�|AgZiãx'iûi�¢R|
phkd�+iGk;�d�lk;y�|Á�lzÈ|A|�mRc<¶¯¢Iq �Áq �+�lnR|tq ��qeytz�kdj+i	x'g#iG�È|�pAx'nR�l|tÉ<kdn;�I{ |Aµ+mokdnR�I{ |tq �m��kdj+i�¢·n;��q gR�ªkdgG{ �Q�¬¢R|AgÒq i
q �ûgRkdi	qeph|�x'�I{ �â� x'�+i�|Ajûi�¢Gx'gâ²ÁnGxdmojlnRzI{ |�¨;x'�tpAx'gQk;�
i�|AgQk�pAphnRjtqe�@?Rk;x'i	q gR�dµ�zÈk;q gZi�¢Ix'j(m���x'j+|·pAx'zIx'�Iqe{eq i	q |A�
x'j+|ã|AwZzI{ k;q i�|�mÒ�
nI{e{ ��c�¶~¢R|A�+|�qey�zG{ |�y�|Ag#i	x'i	q kdgÒi�|�p&¢RgIqe�	nR|A�spAx'g��È|8|AwZi�|AgImo|�m��
nRjli�¢R|Ajûi�k�i�j(q zI{ |�moµ¬x'gIm
�	nIxdmoj+nRzI{ |�moµ+mokdn;�I{ |�¨d�Rn;i<��q i�¢rmRqey�q gGq �l¢Iq gR��|���pAq |AgIph��|Aw�ph|AzRi2q gQ�lzÈ|�pAqexd{�pAx'�+|A�Qþ 3d3*¨*�;«�¨*�;´ ÿWc�¶¯¢R|A�l|
i�|�p&¢RgIqe�	nR|A��¢Ixl�d|�xd{ �lkç�È|A|Ag6nR�l|�m�i�kÙphk;y�z;nRi�|°mokdi�zRjlk�monIphi���ü;a V ¤ V e V PÐg�ÝRý#��q i�¢§xd{e{�phkdj+jl|�phi
{ |�xdm;q gR�1mRq �;q i��(¨�mo|A�lzGq i�| xd{e{¸jlkdnRgGmok^� þ �d«�¨�º*¨��d� ÿWc�Ëç|���qe{e{-gRkdi�phkdgR��qemd|Ajªi�¢R|A�l|s�d|Ajl��¢Iq �d¢­zRj+|�pAq ��q kdg
qeytzI{ |�y�|AgZi	x'i	q kdgR���
nRjli�¢;|Aj�¢R|Ajl|�c
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kdj�y�x'i#��q i�¢
kdg;|Ò�R|�{em1|�xdp�¢0k;����q �dg6�Iq i	¨�|Aw#zÈkdgR|AgZi	¨ªx'gIm���q �dgGq �IpAx'gImR¨�i�¢RkdnR�d¢ÌzÈ|Ajl¢Ix'zR���li�kdjl|�m6q g6i���k[�'µ��#�Zi�|
�ûkdj�mo�±��q i�¢Ùi�¢;|­�l|�phkdgIm�� ��|AwZz�kdg;|Ag#i �R|�{emçnRgZnR�l|�m;c§¶~¢R|­zRjl|�pAq ��q kdgÇq �1x'iâ{ |�x'�li±�·qemo|�|AgRkdnR�d¢]i�k
¢;k;{emÒ|Aw�xdphi	{ �çi�¢R|�zRjlk�monIphi�k;�Ii��ûk�mdkdnR�I{ |A��c��<k��txdmRxl�#�Ò²ÁnIxdmoj+nRzI{ |�zRjl|�pAq ��q kdg�kdzÈ|Aj�x'i	q kdgR�sj+nRgÙx'i
{ |�x'�+i2�l|A�d|Aj�xd{Èi	qeyt|A�t��{ k��û|Ajsi�¢Ix'gÙmdkdnR�I{ |��RnRiãnR�l|�i�¢R|Í��xdyt|­pAx'jl|���nG{Gxd{ �dkdj(q i�¢Iy�� �
kdjtjlkdnRgIm;q gR�;¨��lk
|Aj+jlkdjlµ+x'gIxd{ �Z��q �·p&¢Ix'gR�d|A�ã�lk;{ |�{ ���È|�pAx'nR�l|tk;�~x�yªnIp�¢��(y�xd{e{ |Ajªjlkdn;gImok^�­i�¢;jl|A�l¢Rk;{emRc

î JSÓ;è¬TSD;P;B"`B© ¶~¢Iq �­q ��gRkdiÍjl|�xd{e{ � x'g6|Aw#i�|Ag;��q kdgÙk;�<?Rk;x'i	q gR�dµ�zÈk;q gZi�¢Ix'j�m��tx'jl|���q gR�li�|�xdm;¨8x'jl�Gq i�j�x'j�qe{ ��¢Iq �d¢
z;jl|�pAq ��q kdgçq ��xdpAphk;y�zG{eq �l¢R|�ms�#�Í�Rj+|�x'©Èq gR��|A�d|Ajl��gZnIyª��|Ajãq g#i�k·|��"nGxd{ µ���qemoi�¢ [W�Iq �QmRq �;q i��¦]¬|�xdp&¢Q�+i�kdjl|�m
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(a) dgemv (row major) [Sun UltraSparc, 333 MHz]
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(b) Time ratio of c_dgemv_x over c_dgemv [Sun UltraSparc, 333 MHz]
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(c) dgemv (row major) [Sun UltraSparc, 333 MHz]
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(a) dgemm (row major, B transposed) [Sun UltraSparc, 333 MHz]
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(b) Time ratio of c_dgemm_x over c_dgemm [Sun UltraSparc, 333 MHz]
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(c) dgemm (row major, B transposed) [Sun UltraSparc, 333 MHz]
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.�)2Nha+%X� )2@?40b @?*(. 8?47%(1|*-6RZ\9?b @?)2,�b 6+@:1�8:@?.�b A+%X. /},>6{9�%w8:1O%X40b @}L:Nr)+*-,�b�*-%�¤>.�b A+%]Z\8?. ,�b L?. /Pb @:a_)51rb @:aR. %(v
LRNO%X*(b 1zb 6+@:v½NO%X)+.HZ5)2,>Nzb '�9�/�)_476+8:9?. %(v½LRNO%X*(b 1zb 6+@:vh*-6RZVL;. %('�ZC)2,>Nzb '�ªxKY%�1OL�%X*(b�Q�/Ë)�1zZC)+.�.�1O8:9:1h%(,q6RQ
Nh6+8:,�b @:%(1�,>=?)2,�1O%(%XZË,>6|*-6�m+%(N3Z<6+1O,VQ�6+NO%(1O%(%X)29;. %<@:%(%X471zI;�-@wL;)2NO,�b�*-8?.�)2Nz��K�%x)+.�. 6zK¿6+@?. /{*-%(Nh,�)+b @]*-6RZVv
9;b @?)2,�b 6+@:1H6RQ?1zb @RaR. %5NO%X)+.��+476+8:9;. %CNO%X)+.��o6RQ®1rb @:aR. %�*-6RZVL;. %('��+476+8R9?. %{*-6RZVL?. %('P�®6RQ®1rb @:aR. %5NO%X)+.��21zb @RaR. %
*-6RZ<L?. %('���)2@?4s6RQ�476+8:9;. %xNO%X)+.��+476+8:9?. %�*-6RZVL?. %('PI`B78:Nh,>=:%(NzZV6+NO%X�oKY%�.�b�Z5b ,w)+.�.�1z*()+.�)2Nh1s)2@?4q6+8R,>L:8:,
mn)2Nzb�)29?. %(1�,>6H9�% ,>=R%d°�=?b a+=:%(Nr´�6RQ	,>=:% ,¹KY6pL:NO%X*(b 1zb 6+@R1zIMB76+N�%('�)+ZVL;. %X��Q�6+NiZ5)2,>Nrb '�vhZ5)2,>Nrb '`Z 8?. ,�b L;.�b�*()2v
,�b 6+@u�c�"��^(²�^(³�¬+��^��3�«,>=R%�Q�6R.�. 6�K3b @Rad�+��Z5b '	%X43L:NO%X*(b 1zb 6+@R1V)2@?43,¹/�L�%(1<)2NO%5)+.�. 6�K�%X4db @�)+4R4:b ,�b 6+@
,>6q,>=:%3»w8:@;Z5b '�%X45L:NO%X*(b 1zb 6+@�m+%(NO1zb 6+@R1�¤¦K =R%(NO%q)+.�.;)2NOa+8?ZV%(@	,>15)2NO%q����1rb @:aR. %3LRNO%X*(b 1zb 6+@�NO%X)+.��Eu¸�
4+6+8:9?. %<L:NO%X*(b 1rb 6+@`NO%X)+.��oGc�
1zb @:aR. %tLRNO%X*(b 1zb 6+@0*-6RZ<L?. %('��n6+N��y�¸476+8R9?. %<L:NO%X*(b 1zb 6+@�*-6RZVL?. %('Pª>�
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�-@�6+,>=:%(NtK�6+Nz471<6+@;. /��+��6+8R,<6RQo,>=:%xL�6+1O1rb 9?. %�»��i!}»�� �+�+�+�|ZCb '�%X4sLRNO%X*(b 1zb 6+@"*-6RZ\9?b @?)2,�b 6+@:1s)2NO%
1h8:L:L�6+NO,>%X4:I�jE=?b 1\1z)2,�b 1OÆ:%(1���6R)+. 1p�5)2@;4|�+I

�+ItB+NO6RZ�ÒP'P)+ZVL?. %<�Vb @s�7%X*-,�b 6+@`�+I��+�+KY%�1O%(%�,>=?)2,EKY%�K<)2@�,E,>6V9�%V)29?. %�,>6V1OL�%X*(b�Q�/H,>=:%Vb @	,>%(NO@?)+.zL:Nh%X*(b 1zb 6+@
)2,\NO8:@	,�b�ZV%XùlK�%w476x,>=?b 1 Kpb ,>=|,>=:%tmn)2Nzb�)29?. %w[Y�\ÒYGMI jE=?b 1 1r)2,�b 1OÆ:%(13��6R)+.?�+I

�+It[Y�\ÒYG¸*-6+8?.�4dL�6+,>%(@	,�b�)+.�. /�,�)2A+%C6+@
)pa+NO%X)2,qZ5)2@	/�ml)+. 8R%(1z�PK =R6+1O%{ZV%X)2@?b @Ra|ml)2Nrb %X4yQ�Nh6RZ Z5)+*½=;b @:%
,>60Z5)+*½=?b @R%{¤¦1O%(%{�7%X*-,�b 6+@
�+I��+ª>I`jR6})+*½=;b %(m+%���6R)+. 1d�d)2@?4s»R�oKY%5@R%(%X4s,>6}*½=R6�6+1O%�)�L?)2NO1zb�Z<6+@?b 6+8:1
1h8:9:1O%(,5,>=;)2,5K3b�.�.E9�%})Oml)+b�.�)29?. %�6+@Ë)+.�.eZ5)+*½=;b @:%(1z�]�Rb @:aR. %}¤>�:ª>� uY6+8:9;. %0¤>uVª>���-@?4:b a+%(@:6+8R1{¤¦��ªw)2@?4
Òo'�,>Nr)w¤>ÒYª>IR�(Q�)2@~b�ZVL?. %XZ<%(@�,>6+NVK<)2@�,>1<,>6yb�ZVL?. %XZ<%(@�,i6+,>=:%(N<6+@:%(15¤>.�b A+%�,>Nzb L?. %X47vh4+6+8:9?. %Xª�6+Nxb @;47%(%X4
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,>=;)2,wb 1C)+.�. 6�K�%X4:I|B78RNO,>=:%(NzZV6+Nh%X��b�Q�b ,wb 1<%X)21rb %(NqQ�6+N<,>=:%`b�ZVL?. %XZV%(@	,>6+NH,>6d8R1O%��:�Y���<L:NO%X*(b 1zb 6+@],>=?)2@
,>=R%t8:1O%(N Nh%XW�8:%(1h,>%X4:�	,>=?)2,3b 13)+. 1h6�)+.�. 6�K�%X4:I
j�=:%(NO%XQ�6+NO%X�PL:Nh6�mPb�47%X4s,>=:%{b @RL:8:,>1w)2NO%�)+.�.�1zb @:aR. %5LRNO%X*(b 1zb 6+@�¤¦Nh%X)+.P6+Nw*-6RZVL;. %('�ª>�®,>=:%56+@?. /�mn)+. 8:%(1H6RQ
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u )2@?4s�5*()2@�)+.�.o9k%`b�Z<L?. %XZV%(@	,>%X4d8:1zb @Ra|�e6+@}�¹@	,>%X.�ZC)+*½=?b @:%(1rª>I{Ç�8RNtNO%XQ�%(NO%(@?*-%{b�ZVL;. %XZV%(@�,�)2,�b 6+@
LRNO6�mPb�47%(1p�<m+%(NO1zb 6+@:1z�e)V,>NO8:%H1zb @:aR. %tL:Nh%X*(b 1zb 6+@`m+%(NO1rb 6+@{K =R%(@}[��eÒ�G¿�¸�R�o)V,>NO8:%C4+6+8:9?. %tL:Nh%X*(b 1zb 6+@
m+%(Nh1zb 6+@`K =R%(@][��\ÒYG¿�¸u�6+N �(�o)2@?4d)C476+8:9?. %(vh476+8R9?. %<m+%(NO1zb 6+@{K =:%(@][��eÒ�G¿�ÿÒ�I
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þ+Itj�=:%YL�6+1O1rb 9?. %Vb @	,>%(NOL:Nh%(,�)2,�b 6+@:1�6RQ:[��eÒ�G{f¦8:1O,M4:b 1z*-8:1O1h%X43Z5)2A+%tb , b�ZVL�%(Nz)2,�b m+%�,>=?)2,E,>=:%(NO%�9�%Y%(@	mPb NO6+@:v
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