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Ê `©\f�ZL\'Z�weh�Xd]c;q�b'm�c;qvZ-X;jutv`2\GZ�]GZ�bG\�yVb'h�Z�mntrZ�bl��tv\'f�c�bwxc�qrqvZ�]g\GtswxZxmnXd`Jb'\'cd`2\g}~^�tsm=�dqv�©]GZ�c�m=f�\f�Znts] � b'X�qs^�\GtvXd`
a�Z�h[Z�`Ja�Z�`2\=��bG\'Z�cda��¬b'\'c�\GZ��pf�Z�`¬\f�Zn��c�]'Z�h[Z�]G\^J]'Y�Z�a9��>ÆZ-fJc
{�Z�hJ]'Z�bmn]'tsY[Z�a�\f�Z�j�X�qvqvX���tv`�oe{�c;qs^�Z�b_j�Xd] q wxtv`
c�`[a q b'\'cd]G\ �pf�tsm=f�c�]'Z�tsweh[X2bGZ�a�j�Xd]ec;qvq�bGXdqr{dZ�]b � Zn¢JmFZ�hJ\ � ° U ��¦�j�Xd]Lßu]'XdY�qvZ�webLàJäeP�y q wxtv` <  J�vµ�b'Z�m�c�`Jaq bG\c�]'\ < ×� ©b'Z�mej1j�Xd]�ß_]GX2Y�qrZ�waS�y q wxtv` < q b'\'cd]G\ <  J�  � Jµ5b'Z�mej�cd`JaÆj�Xd]�ßu]'XdY�qvZ�w æ�y q wxts` < q bG\c�]'\ <
 J�  � d Jµ�b'Z�m���W�f�Z�wec�¢�tvwec�qi{�c;qs^�Z q wec�¢ tvbLqvZ�bb-tsweh[X2]G\c�`2\Lcd`Ja���c�b-`JX�\LaJZF��`�Z�a�ts`�Xd^[]-\'Z�b'\'b����tv`[c;qvqr�dy
j�Xd]lc;qvq)hJ]'XdY�qvZ�webpcd`Ja©c;qvq)b'X�qv{�Z�]'b��_Z�fJc
{dZ�hJ]GZ�b'm�]GtsY�Z�a�\'f�ZLc�YJb'X�qs^�\GZ-\GX�qvZ�]c�`[mFZ®{�c;qs^�Z¥¯`�¨ª©x<  �f  [µ®wxqsm7;mnweé
c;qvXd`Jo5��tr\f©c�`~^Jw-Y�Z�]lX;j?]GZ�qvc�\Gtv{�Z�\'X�qvZ�]c�`JmnZ|{�c�qv^�Z�b ° `�¨ª©?b^Jm=f�\'f[c;\lZn��Z�mF\'tr{dZnqv�¬]'Znqsc;\Gtv{�Z�qvX�mnc�qSZ�]]'Xd]�mFX2`2\']'X�q
tsb�tswxh�Xdb'Z�a9��W�f�Z�a�tr��Z�]GZ�`2\LaJc�\'c©h�X�ts`d\b-ts`�\'fJZ¬h�qvX�\b�j�Xd]Lc�o�tv{�Z�`�wLZ�\'f�X�a�mnXd]]GZ�b'h�Xd`[a\'X�\'f�Z�bGZ�]GZ�qvc�\Gtv{�Z
\GXdqrZ�]'cd`JmFZ�bn�

¶,f?\©r�lq^gY�`*r?Y�f�!r�^gfo`Plns �A`�h[]'cdmF\GtsmFZ-\'f�Zx]'c�\GZ�mFX~Znª5mntrZ�`2\'b|c�]'Z�tvweh�qvZ�wxZ�`2\'Z�a©ts`©\��_X��_c
��b�y[Z�tr\f�Z�]gc�bp\'tvwxZnz
mFX2`2\Gts`2^JXd^Jbejk^[`JmF\'trX2`Jb�X2]�c�b5jk^J`JmF\'trX2`Jb�hJtrZ�mFZn��tsb'ZmFX2`JbG\c�`2\�h�Z�]�X2h[Z�]'c�\GX2]Az�b'hJqrtv\�b'^[Y�tv`2\'Z�]'{
c�qâ�ÈW�f�Z�\'tvwxZnz
mFX2`2\Gts`2^JXd^Jb®jk^[`JmF\'trX2`�tvweh�qvZ�wxZ�`d\c;\'trX2`�X;j�\'f�Z¬\'f�Z�]'wec�qu]c;\GZ�mnX~ZFª�mFtvZ�`2\'bLwec
�qvZ�c�a�\'Xc©qsc�]'o�Z�`~^JwLY[Z�]�X;j
ZF¢Jh�Xd`�Z�`2\Gtsc;q�jk^J`[mF\GtvXd`xZ�{
c�qv^[c;\GtvXd`[b?h[Z�]7\GtswxZlb'\GZ�h9y��pf�tsm=fec�]'Z_{dZ�]'�-mFX2bG\'qr� � ��tv\'fe·pX2bGZ�`~YJ]GX�m=��wxZn\f�X�aJb7\f�Z�b'Z
mnc�qvm�^�qsc;\GtvXd`[bimncd`5Y[Z|c�biZF¢Jh[Z�`Jb'tr{dZlc�bi\'f�Z|b'hJcd]'b'Zpwec;\]Gtr¢ejkc�mF\'Xd]'tr¥�c;\'trX2`���� Ä tv`[mFZpj�X2]?\f�ZgcdmF\'^[c;q�hJ]'cdmF\'tvmnZp\']^�Z
\GtswxZ�aJZ�h�Z�`Ja�Z�`JmF��b'ZnZ�wxbx]'Z�aJ^J`[aJc�`2\ny7�_Z�fJc
{dZ�^Jb'Z�a�hJtrZ�mFZn��tsb'Z¬mFX2`Jb'\'c�`2\-]c;\'Z¬mnX2Znª�mFtvZ�`2\'bxh[Z�]-X2h[Z�]'c�\GX2]Az
bh�qrtv\�b^JY�ts`2\GZ�]'{�c;q � \GZ�wxh�Z�]c;\^J]'Z�c�`JaÍb'X�qsc�]ec�`Jo�qvZ�jk]GXd¥nZ�`/^Jb'ts`�o�{�c;qs^�Z�b�f[c;qrj��_c
�[��� Ê YJb'Z�]'{�Z�\'fJc�\�ts`È� �; �¡
\GtswxZFz�mFX2`d\'tv`~^�X2^Jb5{�c;qs^�Z�b5�uZ�]GZ�^[bGZ�aV� ��Xd]5\f�Z T ° ÝJI'U ²ÇwxX�a�Z�qgc�`/cdmnmn^[]'cdmF�2z�Znª�mFtvZ�`Jmn�«h�qvX�\5��tvqrq|c;qsbGX�Y�Z
hJ]'Z�b'Z�`2\GZ�a©j�X2]®\GtswLZnz�mnXd`2\Gts`~^�Xd^[bg{�c�qv^�Z�bn�eW�f�tsb�hJ]'X�{2tsa�Z�bg^Jb®��tv\'fÆ\f�Z5h[X2b'b'tvYJtrqvtr\��\GX�ZF¢Jc�wxts`�Zx�pf�Zn\f�Z�]®\f�Z
b'X�qv{�Z�]b�Y[Z�fJc
{�Z®a�tr��Z�]GZ�`2\Gqv��j�Xd]�\f�Z�\GtswxZFz�mFX2`d\'tv`~^�X2^Jb�c�`[a¬h�tvZ�mnZn��tsbGZ�mnXd`Jb'\'cd`d\�m�c�b'Z��

�VIYX�� ´ R ³ N ´ ¼SM9Q/U ³2³ R ´ NVO�¼�NVU�PSM ´
�t a¨ WBX;Y[µoe¯fo]Ôà21Nz{m8f N9Ý43 ]pY�h©f�e
W�f�Zx�uX2]'��hJ]'Z�mntvb'tvXd`aJtvc�od]c�w tvb®odtr{dZ�`©ts`��tvod^J]'Z�µd��·pZ�b'^�qv\'b®cd]GZxhJ]GZ�bGZ�`2\GZ�a�j�Xd]®c;qvq�\'f�Z5b'X�qv{�Z�]'bga�tvbmn^[b'b'Z�a
c�Y�X�{�ZdyVtv`[mFqs^Ja�ts`�o � ° U �eW�fJZ � ° U ]'Z�b^�qr\b�c�]'ZLX2Y�\'c�tv`JZ�a���tr\fÆc�b'Z�}~^�Z�`JmFZeX;ju�J¢�Z�aÆbG\'Z�h�b'tr¥�Z�b®X;j_�pf�tsm=f\f�Z
qsc�]'o�Z�b'\�tvb4� µ�¶J� ¶xwxts`V�ucd`Ja�\'fJZ�b'wec;qvqvZ�b'\p J�÷ÖewLts`V�_W�f�Z�`~^Jw-Y�Z�]�X�j7tr\'Z�]c;\GtvXd`[b���tr\f�tv` � ° U ��c�b�ts`©c;qvqS]'^[`Jb
Z�}~^Jc�q�\GX�è � mFjA��� ×
¡k���7W�f�Z�]'Z�b^�qr\b7b'fJX��«\'f[c;\�\'f�Z�{�cd]Gtsc�Y�qvZ�bG\'Z�hxbGtv¥nZ�·pX2bGZ�`~YJ]GX�m=��b'X�qv{�Z�]'b1c�]'Z_mnqrZ�c�]'qr�Lb'^Jh�Z�]'tvXd]
\GX¬c;qvq)Xd\'f�Z�]'b�j�X2]�µ8� cdmnm�^J]'cdmF�d�D:gX�\'Zn�_Xd]'\'f2��tsbp\fJc;\ � ° U cd`Ja N�¾eP ´ NV�J¿ c�]'Z�jkc�b'\�j�X2]p{�Z�]G��qvX�� cdmnmn^[]'cdmFtvZ�b
� cd]GX2^J`Ja�µ� ¯�Òbc
�[���-´ �[R ³ �JÕ c�h[h[Z�c�]bl\'X�Y�Z-jkcdbG\'Z�]g\'fJcd`² P)QS� y9Y[^�\|b'qvX��uZ�]p\'f[c�`�\f�Ze·pXdb'Z�`~YJ]'X�m=�¬mnX�a�Z�b��
ÃlX��_Zn{dZ�]�yJ\'fJZ-odcdh�Y[Z�\��uZ�Z�`©\f�Z�b'Z-b'X�qv{�Z�]bpa�Z�mn]'Z�cdbGZ�b�j�Xd]gf�tro2f�Z�]lc�mnm�^J]c�mFtvZ�b�j[ts`�jkcdmF\|´ �JR ³ ��Õ ��tvqrq)\'cd�;Z�\f�Z
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qvZ�c�a�j�Xd]eÖ©X2]LwxXd]'Z¬cdmnm�^J]'c�\GZ�a�trodtr\bn���gwLX2`�oÆ\'f�Z�·pXdb'Z�`~YJ]'X�m=��mnX�a�Z�b�y O�PSQ�¼ ´�Ó�cd`Ja O�P ´�Ó�f[c
{�Z�b'tvwxtvqvcd]
h�Z�]Gj�Xd]wxcd`JmFZ®ts`�\f�Z�qvX�� c�m�mn^J]c�mn��a�Xdwec�tv`Hj�\f�Zn��c�]'Z|j�X�qvqrX��_Z�a¬mFqvXdb'Znqv��Y2� O�P)Q�¼ ´;�
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Problem  A  (TMk)

��tro2^J]'Zxµd¦�>�X2]'�dz�hJ]'Z�mFtsb'trX2`�a�tsc;o2]'cdw�j�Xd]�\'Z�b'\phJ]GX2Y�qvZ�wáà �âN9Ý �J��¦ Ä hJcd]'b'Z O�P)Q�¼ ´�Ó � bGXdqrtsa���tr\f������~��y Ä hJcd]'b'Z
O�P ´�Ó � b'X�qvtvae��tv\'f��A¢��~��y Ä hJc�]bGZ O�PSQ�¼ ´ � b'X�qvtsaL��tv\'f��'X��~��y N�¾eP ´ N��[¿ ´ �[U¹QS� ³ � a�X�\b?��tv\'f��G¢��~��y Ä hJc�]bGZ�² P)QS�
� aJX�\'bp��tr\f��'X��~��y Ä hJcd]'b'Z-´ �JR ³ ��ÕÅ� aJc�bf�Z�a¬��tv\'f��GX��2�uc�`Ja � ° U?� aJc�bf~z�a�X�\b���tr\f��GX��~���

�t 3� WBX;Y[µoe¯fo]®s�ã \�`9hpFH1Nz{m8f T ° Ý*I'U ² ]pY�h©f�e
�A`���tvod^J]'Z���\f�Z�]GZ�b'^�qv\'bij�Xd]_\'Z�b'\�h[]GX2Y�qrZ�web?ã�cd`Ja�F5cd]GZ|hJ]GZ�bGZ�`2\GZ�a9�1��Xd]_\'fJZ®]^J]c;q�hJ]'XdY�qvZ�w�c;qvq�·pXdb'Z�`~YJ]'X�m=�
b'X�qv{�Z�]b®h[Z�]Aj�X2]'w Z�}~^Jc;qvqv�©�uZ�qrq�y9j�XdqrqvX��uZ�a�Y2�Æ´ �JR ³ ��Õ y)�pf�tvqrZe² PSQ)� c�`Ja N�¾eP ´ NV�J¿ jkc�qrqiY�Z�fJtv`Ja9��W�f�tvb-c;qsbGX
f�XdqvaJb1j�X2]1\'f�Z�^J]YJc�`xhJ]'XdY�qvZ�w�y�Y[^�\7`�X���c|a�tsbG\'tv`Jmn\GtvXd`LZF¢�tsbG\b7Y[Z�\��uZ�Z�`L\'f�Z�·pX2bGZ�`2Y[]GX�m=�®bGXdqr{dZ�]b)cd`Ja5´ �JR ³ ��Õ �lgh�\GX-cdY[X2^�\i¶�a�tvo�tv\'b O�P)Q�¼ ´n¶�c�`[a O�P ´�Óxh�Z�]Gj�Xd]w£Y[Z�bG\��1��Xd]uc�mnm�^J]c�mFtvZ�b7fJtro2f�Z�]i\'fJcd`5¶�a�tvo�tv\'b O�P)Q�¼ ´�\c��;Z�b
X�{�Z�]n�
��]'Xdw \'f�Zx`2^[wLZ�]Gtsmnc�q)h�X�ts`2\lX;j?{~tvZn�çtv\ltsbpX�j?tv`2\GZ�]GZ�bG\l\GX¬c�qvb'X�b'X�qv{�Z�c¬hJ]GX2Y�qvZ�w �pf�Z�]'Z�\'fJZL]'Z�c�mn\GtvXd`©mnX2Znj¹z

��mntrZ�`d\b®c�]'ZL\'tvwxZ5mFX2`d\'tv`~^�X2^Jb � `�X2`~z�c�^�\'Xd`�X2wLX2^Jblh[]GX2Y�qrZ�w����-��tvod^J]'Ze¶¬bf�X��pb|]GZ�b'^�qv\'bgj�X2]gß_]GX2Y�qvZ�webpãÆc�`JaF��VW�f�Z�b'ZLbf�Xd^Jqva�Y[ZemFX2wxh[c�]'Z�a©��tv\'f\'f�Ze]GZ�b'^Jqr\blj�X2]l\f�Zec�bbGX�mFtsc;\'Z�a�h[]GX2Y�qrZ�wÒ��tr\fmFX~Znª5mntrZ�`2\'b®h�tvZ�mFZ���tvb'Z
mFX2`Jb'\'c�`2\lh�Z�]lXdh�Z�]c;\'Xd]Gz�bh�qvtr\�ts`2\GZ�]'{�c;q����A`�\'f�Zx^J]YJc�`©m�c�b'Z O�P)Q�¼ ´�Ó�c�`Ja O�P ´�Ó�cd]GZ-c�odc�tv`�\'fJZLY�Z�b'\g^Jh©\'X�¶
a�tvo�tv\'bgc�mnm�^J]c�mF��j�X�qvqrX��_Z�a©Y2��´ �[R ³ �JÕ c�`Ja O�P)Q�¼ ´�� N�¾5P ´ NV�J¿ cd`Ja�² PSQ)� h[Z�]Aj�X2]'wÒwxXd]'Z�Xd]pqrZ�b'bgc�bpts`©\f�Z
h�tvZ�mnZn��tsbGZ5mFX2`Jb'\'c�`2\®mncdbGZdySa�Znqvtv{�Z�]'ts`�o�µ8� c�m�mn^J]c�mn�©tv`Æc�Y�Xd^J\|\���tsmFZe\f�Z T�¿JR \GtswLZ5`�Z�Z�a�Z�a�Yd�\'f�Ze·pX2bGZ�`~z
YJ]'X�m=��mnX�a�Z�b��-�A`\'f�Z5]^J]'c�q1bmFZ�`Jc�]'tvX�\'fJZx·lXdb'Z�`~YJ]'X~m=��mnX~aJZ�b®c�`Ja�´ �[R ³ �JÕ h�Z�]Gj�Xd]wÏbGtswxtrqsc�]'qv��yVc;qvq�X;ju\f�Z�w
Y�Znts`�oLc�odc;ts`5`�Xd\'c�YJqr�xjkc�b'\GZ�]?\fJc�`5\f�Z�° Q)± mnc�`[a�tva[c;\GZ�bn��W�f�Z|]GZ�b'^�qv\'bij�Xd]i\'f�Z®`�X2`~z�cd^�\GX2`�XdwxX2^Jb?hJ]'XdY�qvZ�w£c�]'Z
b'tvwxtvqvcd]�\GXe\'f�Z�]'Z�b^�qv\'b_j�X2]�\'f�Z�cd^�\GX2`�XdwxXd^[b�{
cd]Gtsc�`2\��

�t  [ WBX;Y[µoe¯fo]®s*O*\�`9h�P21Nz{m8f ¼ ³6]�Y+h[foe
�[X2]ihJ]'XdYJqrZ�wxb+Oxcd`JaZPL\f�Zg]'Z�b^�qv\'b?cd]GZlo�tv{�Z�`xts`e��tro2^J]GZlÑ[�1��\itsb?ts`d\'Z�]'Z�b'\Gts`�o�\'X-mFX2wxh[c�]'ZpmFX�a�Zlh�Z�]Gj�Xd]wec�`JmnZ�b
\GX®\f�Xdb'Z�XdY�\c;ts`�Z�a-j�Xd]�\f�Z T ° Ý*I'U ²©wxX~aJZnq[b'tv`[mFZ�\'f�Zpbc�wxZ�^J]YJc�`xc�`[aL]^J]c;q�b'mnZ�`Jcd]GtvX�è b�c�]'Z�bGtsw-^�qsc;\'Z�aV��W�f�Z��
a�tr��Z�]ny�f�X��_Zn{dZ�]�yJtv`�\'f�Z-`~^JwLY[Z�]pX�jib'h�Z�mntrZ�blc�`[a©]GZ�c�mF\'trX2`Jb�y[\'fJZ ¼ ³�wLX�a�Z�q)Y�Znts`�o¬mnXd`Jb'tsa�Z�]c�Y�qv��qsc�]'o�Z�]n�_�[X2]
\'fJZ®^[]'YJcd`�hJ]'XdY�qvZ�w O�P)Q�¼ ´�Ó�c�`Ja O�P ´�Ó5c�]'Z®c;odc�tv`�\'f�Zgjkc�b'\GZ�bG\�yJ^Jh�\'Xx¶xa�tvo�tv\'b�y��pf�trqvZgj�Xd]�f�tvodf�Z�]ucdmnmn^[]'cdmFtvZ�b
O�PSQ�¼ ´�Y[Z�mFX2wLZ�bLY�Zn\'\GZ�]n�Æ´ �JR ³ ��Õ `JX���h�Z�]Gj�Xd]web�b'XdwxZn�pfJc�\�qvZ�bb�\'f[c�`�j�X2]�\'fJZ T ° Ý*I'U ²"wxX�a�Znq�y7�pf�Z�]GZ�c�b
N�¾eP ´ NV�J¿ tvb¬`�X�\c�Y�qv�ÅY�Zn\'\GZ�]¬h�Xdb'tr\'trX2`�Z�a9� �A`Ð\'f�Z]^J]c;qlm�c�b'Z O�P)Q�¼ ´�tvb�\'f�Z�Y[Z�bG\�ylYJ^�\ O�P)Q�¼ ´�Ó�y O�P ´�Ó�y
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Problem  B  (CBM−IV  URBAN)
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Problem  C  (CBM−IV  RURAL)

��tro2^J]'Z���¦¥>ÆXd]�dz�h[]GZ�mFtsbGtvXd`Æa�tsc;od]c�wÏj�Xd]�\'Z�b'\LhJ]'XdY�qvZ�web®ã�c�`JaÌF ��T ° ÝJI'U ²1�=¦ Ä hJc�]b'Z O�P)Q�¼ ´�Ó � bGXdqrtsa���tv\'f�����2�=y Ä hJcd]'b'Z O�P ´�Ó � bGXdqrtsae��tr\f �G¢��~��y Ä hJc�]b'Z O�P)Q�¼ ´ � b'X�qvtva���tr\f!�GX��2��y N�¾eP ´ NV�J¿ ´ �JU¹Q)� ³ � a�Xd\'bu��tr\f!�A¢��2�=y
Ä hJcd]'b'Z®² PSQ)��� a�X�\b���tr\f��GX��~�?cd`Ja Ä hJcd]'b'Z-´ �JR ³ ��Õ�� a[c�bf�Z�a���tv\'f��GX��2���
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Problem  B  (CBM−IV  URBAN)  NONAUTONOMOUS

   0.2 0.3 0.4 0.5    0.7        1  2 
0

0.5

1

1.5

2

2.5

3

3.5

4

CPU time [seconds]

S
D

A

Problem  C  (CBM−IV  RURAL)  NONAUTONOMOUS

��tro2^J]'Z¶J¦�>�X2]'�dz�hJ]GZ�mFtsbGtvXd`Åa�tsc;o2]'cdw j�Xd]�\GZ�b'\¬h[]GX2Y�qrZ�webeã/cd`Ja�F ��T ° Ý*I'U ²1�=yp\'f�ZÆ`�Xd`�z�cd^�\GX2`�XdwxXd^[be{�Z�]Gz
b'trX2`V¦ Ä hJc�]bGZ O�P)Q�¼ ´�Ó � b'X�qvtva���tv\'f"�#���~��y Ä hJc�]bGZ O�P ´�Ó � bGXdqrtsa©��tv\'f"�G¢��~��y Ä hJc�]b'Z O�P)Q�¼ ´ � bGXdqrtsa©��tv\'f"�'X��~��y
N�¾eP ´ NV�J¿ ´ �JU¹QS� ³ � a�X�\bL��tv\'f$�A¢��~��y Ä hJcd]'b'Z�² P)QS�Ð� a�Xd\'bx��tr\f%�'X��2��c�`Ja Ä hJcd]'b'Z�´ �JR ³ ��Õå� aJc�bf�Z�a���tv\'f
�GX��2�=�



��§
´ �JR ³ ��Õ c�`[a N�¾5P ´ NV�J¿ j�XdqrqvX���tr\L{�Z�]G�ÆmFqvXdb'Znqv���©Ì�X�\f�tv`�\'f�Z�]'^J]c;quc�`Ja�^[]'YJcd`�mncdbGZ5² P)QS� jkc�qrqsbLY�Z�fJtv`Ja9�:lXd\'cdY�qrZ5tsb�\f�Z�mFqvXdb'Z5h[Z�]Aj�X2]'wecd`JmFZeX;j O�P ´�Ó�c�`Ja O�PSQ�¼ ´�Ó����lb�c�odZ�`�Z�]'c�q?mFXd`[mFqs^JbGtvXd`9yS·pX2bGZ�`2Y[]GX�m=�©mFX�a�Z�b
c�]'Z�c;o2c;ts`¬b^Jh�Z�]'trX2]u\'X5\'f�Z-° QS± Xd`JZ�b��?W�f�Z�Y[Z�\G\'Z�]p]'Znqsc;\'tr{dZ®h�Xdb'tv\GtvXd`�ts`�oeX;j N�¾eP ´ NV�J¿Æ� c�bpmnXdwehJc�]'Z�a�\GX5\f�Z
T ° Ý*I'U ²�m�c�b'Z�b=�1tsbuwxXdb'\iqvts�;Znqv�eaJ^�Zl\'X-\f�Zgts`Jm�]GZ�c�b'Z�a5`~^Jw-Y�Z�]iX;jSbh[Z�mFtvZ�butv` ¼ ³[�1W�f�tsbijkc�mF\_b'^Jo�o�Z�bG\b?\fJc;\�ydj�X2]
{�Z�]G��qsc�]'o�Z��2tv`JZn\Gtsm-b'��bG\'Z�web � b'c
�dy���tv\'fwLX2]GZ-\'fJcd`�µ� d 5mFXdweh�Xd`�Z�`2\'b=��ZF¢Jh�qvtsmFtv\gb'X�qv{�Z�]b�qvtv��Z N�¾eP ´ NV�J¿ wec
�
Y�Z�mFX2wxZ®mnXdweh�Zn\Gtv\Gtv{�Zd�
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Problem  D  (AL  URBAN)
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Problem  E  (AL  RURAL)

��tro2^J]'ZLÑ�¦6>ÆXd]��z�hJ]'Z�mntvb'trX2`©a�tsc;od]c�w j�X2]g\'Z�b'\�hJ]GX2Y�qvZ�web4O�c�`JaÒP �â¼ ³~��¦ Ä hJcd]'b'Z O�PSQ�¼ ´�Ó � b'X�qvtva���tr\f&�#���~��y
Ä hJcd]'b'Z O�P ´�Ó � b'X�qvtva���tv\'f'�A¢��~��y Ä hJcd]'b'Z O�PSQ�¼ ´ � bGXdqrtsa���tv\'f(�GX��2��y N�¾eP ´ N��[¿ ´ �JU¹Q)� ³ � a�Xd\'b1��tr\f)�G¢��~��y Ä hJcd]'b'Z
² PSQ)��� a�Xd\'b���tv\'f��GX��2�uc�`Ja Ä hJcd]'b'Z-´ �[R ³ �JÕ�� aJc�bf�Z�a���tv\'f��GX��2�=�

�t  �0WBX;Y[µoe¯fo] S21Nz{m8f®sDlqX;\�l�Y�s�dPmRf�XD^grH]pY�h©f�e
W�f�Z_�uX2]'�dz�hJ]'Z�mFtsb'trX2`ga�tsc;o2]'cdw"odtr{dZ�`�ts`���tvod^J]'Z_Ölc;o2c;ts`�]GZ�{�Z�c�qvb)cp{dZ�]'�|odX~X~a-h[Z�]Aj�X2]'wec�`[mFZ?X�j[\'f�Zu·pXdb'Z�`~YJ]'X�m=�
b'X�qv{�Z�]b5mFX2wehJc�]'Z�aÅ\GX«\'f�Z�X�\'fJZ�]5\fJ]GZ�Z��åW�f�Z�f�tro2f�Z�]�Xd]a�Z�]5X�j�c�mnm�^J]c�mF��X;j O�PSQ�¼ ´©tvb¬c;o2c;ts`ÅY�Xd]`�Z©X2^�\
c�`[a«c;o2c;ts`�`�X�\c�Y�qvZ�tvbL\'f�Z©mnqrX2bGZ�h[Z�]Aj�X2]'wec�`[mFZ�X�j O�P ´�Ó�c�`[a O�PSQ�¼ ´�Ó���² PSQ)� cd`JaÅ´ �JR ³ ��Õ f[c
{�Z�b'tvwxtvqvcd]
h�Z�]Gj�Xd]wxcd`JmFZdy�YJ^�\�c�]'ZgwxXd]'Z|\'fJcd`¬�-\GtswLZ�b�bGqvX��_Z�]?\fJc�`¬\'fJZg·pX2bGZ�`~YJ]GX�m=�emFX�a�Z�b_tv`�\'f�Zeµ��£cdmnm�^J]'cdmF�5]c�`�odZ��
N�¾eP ´ NV�J¿ j�XdqrqvX��pb�c;\pcxqsc�]'o�Z®a�tvb'\'cd`JmFZd�

�t a� WBX;Y[µoe¯fo]£æH1Nz{m8fH�Jfol�]pY+h[foe
�lb®h�X�ts`2\GZ�aXd^�\|ts`Å� �; 
¡�yV\'fJtvb|\GZ�bG\�hJ]'XdYJqrZ�w tsb|\'f�Z5wxXdb'\gaJt¤ª�mn^Jqr\®Xd`JZ-jk]'Xdw \f�Zx`~^JwxZ�]Gtsmnc�q1h�X�ts`2\|X�ji{~trZ����
W�f�Z�E2c�mnXdY�tsc�`K^zy � ] �®X�j�\f�Z�a�Z�]Gtv{�c;\'tr{dZejk^J`JmF\'trX2` � ¶[�rµ��|mFX2`d\c;ts`Jb�b'\Gtr�ÅZ�trodZ�`2{�c;qs^�Z�b�j�Xd]��pf�tsm=f�\'fJZ�]GZ�qvc�\GtvXd`*
� � s,+ � � ��tv\'f + � \'fJZeaJZ�b'\']^JmF\'trX2`\'Z�]w c�bbGX�mntvc�\GZ�a��tr\f�b'h�Z�mntrZ�b � �ga�X~Z�b�`JX�\�f�X�qsaV� Ä ^Jm=f�Zntvo�Z�`2{
c�qv^JZ�b
c�]'Z-aJ^JZL\'X�\'fJZL]c�h�tsa©odcdbAz�qvtv}~^�tsa©hJfJcdbGZLtv`2\GZ�]'cdmF\'trX2`Jblcd`Ja�mncd`J`�Xd\gY�ZLc�bb'X~mntvc�\GZ�a���tr\fmFZ�]G\c;ts`�bh[Z�mFtvZ�b�j�j�X2]
\'fJtvb�]'Z�cdbGX2`Vy�c�qrq7\f�ZxZF¢Jh�qvtvmntr\�b'X�qv{�Z�]bg\GZ�b'\GZ�a�ts`Å� �; �¡7jkc;tvqrZ�a�\GX�ZFª�mntrZ�`d\'qr�tv`2\GZ�od]c;\'Z-\'fJZ ¾���N wLX�a�Z�qâ�L�lb�c
mFX2`Jb'Z�}~^�Z�`[mFZ�y�ts`�\f�Zxh[]GZ�bGZ�`d\g�uX2]'� N�¾eP ´ NV�J¿ ��c�b|`�X�\®c�hJhJqrtvZ�a©\'X¬\f�tsb|h[]GX2Y�qrZ�w��®W�fJZx]'Z�b^�qv\'b|h�qrXd\G\'Z�a�ts`
��tro2^J]'Z-×xj�Xd]l\'f�ZLX�\'fJZ�]pb'X�qv{�Z�]'bpcd]GZ�{dZ�]'�¬wL^Jm=f�tv`�qvts`�Z-��tv\'f©\f�Xdb'Z�j�X2]�\'f�ZxbG\]'c�\GX2b'hJfJZ�]'tvm®hJ]'XdY�qvZ�w����A`�\f�Z
qvX��Ôc�m�mn^J]c�mn�©]'cd`�o�Zx\'f�Z5·lXdb'Z�`~YJ]'X~m=�¬jkcdwLtvqv�fJc�b®\f�ZeqrZ�c�aÆc;o2c;ts`Vy9\'fJZeh�Z�]Gj�Xd]wec�`JmnZ�b|X;j O�P)Q�¼ ´;y O�PSQ�¼ ´�Ó
c�`[a O�P ´�ÓY[Z�tv`�o�{dZ�]'��mFqvXdb'Zx\'X�Z�c�m=fX�\f�Z�]��5´ �JR ³ ��Õ tvb�cdY[X2^�\�\'f[]GZ�Zx\'tvwxZ�b�bGqvX��uZ�]pj�X2]���c�mnm�^J]c;\GZea�tvo�tv\'b�y
YJ^�\|bGZ�Z�webp\'X�Y�Z�mFX2wxZ�\'f�ZxY[Z�bG\lj�Xd]pwxX2]GZ�\fJc�`�Ñ¬a�trodtr\b'j�j�Xd]gf�tvodf�Z�]pc�m�mn^J]c�mntrZ�bnyJ² P)QS� m=f[c�`�odZ�bpb'qrX2h[ZLc�`Ja
tsb�`�X�\pmnXdweh[Z�\Gtv\Gtv{�Zd�
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Problem   F  (STRATO)

��tro2^J]'Z�ÖJ¦i>ÆXd]�dz�hJ]'Z�mntvb'tvXd`�a�tsc;o2]'cdwËj�Xd]x\GZ�bG\5hJ]'XdYJqrZ�w S � ´ NVO�¼�NVP ��¦ Ä hJc�]bGZ O�PSQ�¼ ´�Ó � bGXdqrtsa���tr\f$�#���~��y
Ä hJcd]'b'Z O�P ´�Ó � b'X�qvtva/��tv\'f-�A¢��2�=y Ä hJc�]bGZ O�P)Q�¼ ´ � bGXdqrtsa/��tr\f.�GX��2�=y N�¾5P ´ NV�J¿ ´ �JU¹QS� ³ � a�Xd\'b¬��tr\f/�A¢��2�=y
Ä hJcd]'b'Z®² PSQ)��� a�X�\b���tr\f��GX��~�?cd`Ja Ä hJcd]'b'Z-´ �JR ³ ��Õ�� a[c�bf�Z�a���tv\'f��GX��2���
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Problem   G  (WET)

��tro2^J]'Z®×[¦?>�X2]'�dz�hJ]GZ�mFtsbGtvXd`�a�tvc�od]c�w£j�X2]�\GZ�b'\�hJ]'XdY�qvZ�wáæ �k¾���N ��¦ Ä hJc�]bGZ O�PSQ�¼ ´�Ó � b'X�qvtva¬��tr\f������~��y Ä hJcd]'b'Z
O�P ´�Ó � bGXdqrtsa���tv\'f)�G¢��2��y Ä hJc�]bGZ O�P)Q�¼ ´ � b'X�qvtva���tr\f)�GX��2�=y Ä hJc�]bGZu² PSQ)�5� aJX�\'b)��tv\'f'�GX��~��c�`[a Ä hJcd]'b'Z_´ �JR ³ ��Õ
� a[c�bf�Z�a¬��tr\f��GX��2���
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¨ �[Xd]�\'f�Zcdmnm�^J]'cdmF�«]c�`Jo�Z©mFX2`JbGtsa�Z�]GZ�a � ^Jh/\GX«Ñ�a�trodtr\b��etr\�tsb�c�qvwxX2bG\�c�qr��c
��b5c�b'hJcd]'b'Z�·pXdb'Z�`~YJ]'X�m=�
bGXdqr{dZ�]��pf�tsm=f�tsbL\'f�Z¬jkc�b'\GZ�bG\���W�fJZ¬]'Znqsc;\Gtv{�Z�]'cd`J�2tv`JoY[Z�\��uZ�Z�`«\'f�Z¬j�Xd^J]xbhJc�]bGZ�·pXdb'Z�`~YJ]'X�m=�b'X�qv{�Z�]b
a�t¤��Z�]b�h�Z�]phJ]'XdYJqrZ�w¬y�YJ^�\�Xd`Jqr�¬\GX5ceqrtswxtr\'Z�a©cdwLX2^J`2\n�?�gb�ZF¢Jh�Z�mF\'Z�aVyJj�Xd]pf�tvodfJZ�]�c�m�mn^J]c�mntrZ�b O�P)Q�¼ ´|tsb
o�Z�`JZ�]c;qvqr��\f�ZlY�Z�b'\n���[X2]7qvX��uZ�]?c�m�mn^J]c�mntrZ�b�X;jVhJ]'cdmF\'tvm�c;qJts`2\GZ�]'Z�b'\ O�PSQ�¼ ´�Ó�y O�P ´�Óxc�`Ja O�P ´ » c�]'ZpwxXdb'\Gqv�
mFXdweh�Zn\'tr\'tr{dZ����A`�hJcdb'b'tv`Jo��uZ|`�X�\'Zp\'fJc�\uX2^J]?\'Z�b'\u]'Z�b^�qv\'biaJX-`�X�\_mFX2`JbGtsb'\GZ�`2\'qr�eb'fJX��Å\fJc;\u\'f�Z®hJ]'Xdh�Z�]'\��
X;j1b'\Gtr��cdmnmn^[]'cdmF�5tsb�\']^�qv��c�a�{�cd`d\c;odZnXd^[bij�X2]�`�Xd`Jqrts`�Z�cd]�hJ]GX2Y�qvZ�webn�

¨ W�f�Z�c�Y�X�{�Z�mFX2`JmFqs^Jb'trX2`�c�Y�Xd^J\�\'f�Z�mnXdwehJ^�\c;\GtvXd`[c;q9bh[Z�Z�a�X;j�·pXdb'Z�`~YJ]'X�m=�ewLZ�\'f�X�aJbptvbpc�qvb'X5b'^[hJh[X2]G\'Z�a
Yd�-\'f�Z�mFX2wehJc�]'tvb'Xd`-��tr\fx\'f�Z � ° U wLZ�\'f�X�aLj�Xd]1ß_]GX2Y�qrZ�wçà-cd`Ja-��tv\'fx\f�ZlÂ)´�´ ¼ wxZn\f�X�a � `�X�\?h[]GZ�bGZ�`d\'Z�a
f�Z�]'Z�y;YJ^J\1b'ZnZ�� �� 
¡k���1�A`LhJcd]G\'tvm�^�qsc�]�y O�P)Q�¼ ´�Ó�tvb�cdY[X2^�\�Öp\GXxµ� g\GtswxZ�b)jkc�b'\GZ�])\fJc�`eÂ)´�´ ¼ j�Xd]uµ� �� ]GZ�qvc�\Gtv{�Z
Z�]]GX2]'b_c�`Ja��; x\'X©µ� � L\GtswxZ�b�jkcdbG\'Z�]_j�X2]®µ���]'Znqsc;\'tr{dZgZ�]']'Xd]bn�

¨ >Ðf�trqvZ�Y�X
¢ÐwxX~aJZnq|\GZ�b'\'b�c�]'Z`�Z�Z�a�Z�aÍ\GXÅbGZ�qrZ�mF\�c�`JaÐaJZn{�Z�qrX2hÍhJ]'Xdwxtvb'ts`�o P)QS� b'X�qv{�Z�]'b�y�tv`Ð]'Z�c�qg¶e´
\']c�`Jbh[X2]G\Gz�m=fJZ�wxtvb'\']'�-wxX�a�Znqsb?Xd\'f�Z�]7jkcdmF\GX2]'bub'fJXd^�qsa5Y[Zg\'cd�;Z�`ets`2\GX-cdmnmnXd^J`2\icdb?�_Znqvqâ�43|^�tv\GZltsweh[X2]G\c�`2\
tvbx\'fJZ�qvZ�`Jo�\'f�X;j|\'f�Z�\'tvwxZ©bG\'Z�h�tv`�\'fJZ�X2h[Z�]'c�\GX2]Lbh�qvtr\'\Gts`�o[y_bGts`JmFZ�\f�tvb5aJZn\GZ�]'wxts`�Z�bx\f�Z©`2^[w-Y�Z�]eX;j
]GZ�bG\c�]'\'b���·pZ�b'\'cd]G\b|cd]GZxZF¢Jh�Z�`Jb'tv{�Zec�`Ja�Xd`�Znz�b'\GZ�hwxZn\f�X�aJb�fJc
{dZLc�`Æc�aJ{
cd`2\'c;odZLf�Z�]GZxX�{�Z�]gwL^�qv\GtsbG\'Z�h
wLZ�\'f�X�aJb��i�lqvb'X5]GX2YJ^Jb'\'`�Z�b'b�cd`Ja�Z�c�b'Z®X;j7^Jb'Z�c�]'Z|tsweh[X2]G\c�`2\�tv`©¶e´ÇwxX�a�Znqsbny�bGts`JmFZ�c5b^JY�\'qrZ�\^J`�ts`�o�X;j
\'f�Z PSQ)� mFX�a�Zxtsbgm�^Jw-Y�Z�]bGX2wxZLaJ^�Zx\GX¬\'f�Zxqsc�]'o�Z-{�cd]GtvZn\���X;jumnXd`JaJtr\'trX2`Jbl\fJc;\|��tvqrq�X�mnm�^J]gc�\ga�tr��Z�]'Z�`2\
od]'tva�h�X�ts`2\'b��)�A`-\'f�tsb7]'Z�bh[Z�mF\1\'f�Z�·pX2bGZ�`2Y[]GX�m=�|bGXdqr{dZ�]bSc�]'Z�c;qsbGXg{�Z�]'��c;\'\']c�mF\'tr{dZ��S�lqrq�\'Z�b'\'b�mFX2`~��]wÈ\'fJc�\
\'f�Z���cd]GZ-Z�c�b'��\GX¬^[bGZec�`Ja]GX2YJ^Jb'\n�6>ÆZLf[c
{�Z�\'X¬h�X�ts`d\|Xd^J\ny�\'f�X2^�odf9y�\fJc;\gj�Xd]gbGZ�{�Z�]c;q)\GZ�bG\|hJ]GX2Y�qvZ�web
{�Z�]'��qvcd]GodZ�{�c;qs^�Z�bgX;j,XDl�Y�e � ù  ¾fvµ
��m�c�^Jb'Z�abGX2wLZLX;ji\f�Zx·pXdb'Z�`~YJ]'X�m=��b'X�qv{�Z�]bp\'X¬aJ]'trj�\|c
��c
��jk]'XdwÒ\f�Z
]GZ�c;qVbGXdqv^J\GtvXd`V�

¨ W�f�ZLcd`JbG�_Z�]l\GX�\'f�Ze}~^�Z�b'\GtvXd`�X;j?�pf�tsm=fb'\Gtr��tv`2\GZ�od]c;\'Xd]ptsb5�G\'fJZxY�Z�b'\���j�Xd]|Y[Z�tv`�o�^Jb'Z�a©ts`c�tv]|}~^Jc;qvtv\��
wLX�a�Z�qvb1a�Z�h[Z�`JaJb1Xd`�clw-^�qv\Gtv\'^JaJZ_X�j�jkc�mn\GXd]b�y
b'XdwxZ?X�j[\'fJZuwxXdb'\)tsweh[X2]G\c�`2\)Y�Znts`�og\'f�Z�b'h�Z�mnt¤��mim=f�Z�wLtsmnc�q
wLZ�m=fJc�`Jtvbw"Z�weh�qrX��dZ�aVy�\'fJZua�Z�bGts]GZ�a�c�m�mn^J]c�mn�lqvZn{�Z�q2cd`Ja®\'fJZufJcd]'a���c�]'Z7Xd`®�pfJtvm=f�\f�ZumnX�a�Zi]^J`Jb��S�A`�\f�Z
hJ]GZ�bGZ�`2\V�uX2]'���_ZimnXd`Jb'tvaJZ�]9c�{�c�]'tvZn\��lX�jJm=f�Z�wxtsmnc;qdwLX�a�Z�qvb�y
�uZ?mnX�{�Z�]�\'f�Z?�pfJX�qvZi]'cd`�o�Z�X�j�cdmnm�^J]'cdmF�pqvZn{dZnqsb
X;jVhJ]'cdmF\'tvm�c;q�ts`d\'Z�]'Z�b'\7c�`Jae]^J`xZn{�Z�]G�~\f�tv`Jo|X2`x\��uX�wec�m=f�ts`�Z�b���tr\f5mFXdweh�qvZn\'Znqv�La�tr��Z�]'Z�`2\?c�]m=f�tv\GZ�mn\'^J]'Z�b��
Ä tv`[mFZ�\'f�Z�·lXdb'Z�`~YJ]'X~m=��wxZ�\'f�X�aJb?b'��bG\'Z�wec;\'tvm�c;qvqr��h�Z�]Gj�Xd]wÇY�Z�b'\nydXd^J]7b^Jwewec�]'tr¥�tv`JogodZ�`�Z�]'c�q2tswehJ]'Z�bbGtvXd`
tvb�\fJc;\lj�Xd]pc�\'wxXdbhJf�Z�]Gtsm�m=f�Z�wLtsb'\']'�¬hJ]'XdY�qvZ�web�\f�Z-bhJc�]b'Z�·pXdb'Z�`~YJ]'X�m=��bGXdqr{dZ�]b�c�]'Z�mFqvXdb'Z�\GX�X2h�\Gtswec;q��
�A`�hJc�]'\Gtsmn^Jqvcd]nydj�Xd]uqrX��Ícdmnmn^[]'cdmFtvZ�bi^[h�\GXL\��uXLXd]i\'fJ]'ZnZl�[od^J]'Z�b O�PSQ�¼ ´�Óxtsbu`JZn{�Z�]uaJtvbc�hJh�X�ts`2\Gts`�o[�1Þi{dZ�`
t¤j O�PSQ�¼ ´�Ó��uX2^�qsa©`�X�\lY�Z�X2h�\Gtswec;q9ts`©c�mFZ�]G\c;ts`�bGZ�\G\Gts`�o�y[tv\p��trqvq)h�Z�]Gj�Xd]w {�Z�]'��mnqrX2bGZ�\'X6�;\f�Z�XdhJ\Gtswxc�q
wLZ�\'f�X�a��xts`�\'fJc�\pbGZ�\G\Gts`�o�y[b'c
�5��tv\'fJtv`©��Ö¯�£X;j T�¿JR h[Z�]Aj�X2]'wecd`JmFZd�

�pqv\'fJXd^�o2f¬�_Z�fJc
{dZ|^Jb'Z�a�^�\wxXdb'\phJ]GZ�mncd^�\GtvXd`�ts`¬tsweh�qvZ�wxZ�`2\Gts`�o5\f�Z�wxX~aJZnqsbpc�`Ja�ts`�\GZ�b'\Gts`�o5\f�Z-mFX�a�Z�bnyJb'\Gtvqvq
^J`JaJtvbmFX�{dZ�]'Z�a�Z�]']'Xd]b-cd`Ja�7
X2]-qvZ�bbxXdh�\'tvwec�q�b'Zn\'\Gts`�odbeX�jg^Jb'Z�]ehJcd]'cdwLZ�\GZ�]'bxwec
��fJc
{�Z�c���Z�mF\'Z�aÅhJc�]'\xX;jl\f�Z
`~^JwxZ�]'tvm�c;qJ]'Z�b^�qv\'b��1W�f�Zltv`2\GZ�]GZ�bG\'Z�ae]'Z�c�aJZ�]�\'fJZ�]'ZFj�Xd]'Z�tvb?tv`2{~tr\'Z�ae\'X�]GZ�h[Z�c;\7\'fJZ�ZF¢Jh[Z�]GtswxZ�`2\'bi^JbGts`�o�X2^J]?mFX�a�Z�b
jk]'Xdw � Á�¡)cd`Ja¬\GX|�AX�ts`�^Jb ; ts`�\'f�tsbpY�Z�`Jm=f[wxcd]'��c�mF\'tr{~tv\����
¸�¾87:9<;>=2?A@>BDC
@>E�@>99»+ºÔW�f�Zpcd^�\'fJXd]b)o2]'c�\GZnjk^�qrqv�-cdm=�2`JX���qrZ�a�o�Zu\'f�Z�j�XdqrqvX���tv`JogX2]Go2c�`�tv¥�c�\GtvXd`JbSj�Xd]�\f�Znts]1��`Jcd`~z
mFtsc;q~b^JhJh�Xd]'\n¦)�-� Ä c�`Ja[^-c�`[a É � ·-�;¯_cd]'wxtsm=fJc;Z�qd�_Z�]'Zub^JhJh�Xd]'\GZ�a�Y2��\'f�Z Q)P)� ^J`[a�Z�]1od]c�`2\1`�X Q)��I'± �S d��z�Á�Ñ �JO
×Jµ�èdÖdÖ�yAE�� É �dÌ�qvXdw Y2�e\'f�Z4´|^J\'m=f Ü9¿[T�M ß_]GXdod]c�w ��Nd¼ ´ T hJ]'X;�AZ�mF\ Ü9¿[T�M j�X2]iÞ_`d{~ts]GX2`JwxZ�`2\'c�q��ghJh�qvtvm�c;\GtvXd`[b��=y
Þl� E�� Ä h�ZnZ©Y2��\'f�Z OVU ² Ý � ´®^�\'m=fc:gc�\GtvXd`Jc�q��A`JbG\'tr\^�\GZ�X;jgßu^JY�qvtsm�ÃgZ�c;qv\'f�c�`Ja«Þu`2{~tv]'Xd`[wLZ�`2\'c;qußu]'X�\'Z�mF\'trX2`Vy
ßu]'X;�AZ�mF\ T�U¹OVº �Lc�`[acE�� É ��L7Z�]G�_Z�]eY2�Å¯_]c
��·pZ�b'Z�cd]'m=f��A`Jm;�/{~tvc�\'fJZ Ä \Gtsm=f2\Gts`�oK:gc;\'trX2`Jc;qvZ�¯uXdwehJ^�\'Z�]e��c;z
mFtvqvtr\'Zntv\GZ�` � :gc;\'trX2`Jc;q�¯uXdwehJ^�\'tv`�oe��c�mFtvqvtr\'trZ�b��[X2^J`JaJc�\GtvXd`Vy�o2]'cd`d\ T�O ��Á�×[�  d¶Jy2ßu]'X;�AZ�mn\ T�U¹OVº ���
F#GVó��Fñ�þ�îAñ<HC��I�þ������KJ���þ�������L1îNM=ô�ïAôÅ� �
ý÷ó'û9þ� ï�����OSó=ôDP� QC�8R�ïGôkûVïAôSJ Tâþ��nÿUL1î�û)ý.� ��öVOM�
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µ�� ·�� ´x����\'�2tv`[bGX2`Vy?´L� �i�1Ì�c�^�qsm=fVy1·�� �-�7¯uX
¢Vy�·�� ��� Ed·��1Ãgc�wehJb'Xd`9yWE�� �-�)¸�Z�]']�y�c�`JaÌE��1W1]'X2Zd��Þi{�c;qs^Jc;\'Z�a

�dts`�Z�\Gtsmpc�`Ja5h[f�X�\'X~m=fJZ�wxtvm�c;q[a[c;\'c�j�Xd]?c�\'wxXdbhJf�Z�]Gtsm�m=f�Z�wxtsbG\]G�d���8YtwRXD`�\te�Y��Hu�m8fo]H^gr?\te�WH^a`9f�lq^grDs=y���µd¦rµdµ�Ö8X
µ�Á� [y�µ�Á�èdÁJ�

��� ß7� :L��Ì�]GX��p`9y É � ´L�~Ì���]'`�Zdydcd`Ja����½¯g�2Ãlts`JaJwec�]b'f9�HL Ê ´gÞg¦d�Ð{�cd]Gtsc�Y�qvZlmnX2Znª�mFtvZ�`2\ Ê ´|Þ Ä Xdqr{dZ�]��yxR�;b�i�8 2x/r�^g �x�l�\tl� �u�Y�]�d¦wRl� vySµ� J¦vµ� d¶�èUX�µ� 2Ö�µ�y�µ�Á�èdÁJ�
¶J� É � ·��p¯_c�]wxtvm=f[c;Znq�y*�i� ¸5�_ß7Zn\GZ�]'b�ylcd`JaÐW®�_¸�tr\c�aJc[�Ô�ËbGZ�mFXd`[a/o�Z�`JZ�]c;\GtvXd`ÍwxX�a�Z�qgj�X2]�]'ZnodtrX2`Jc;qrz�bmnc�qrZ

\']c�`Jbh[X2]G\�7�m=f�Z�wxtvb'\']'��7�a�Z�h[X2bGtv\GtvXd`V��b�ln]pY�s�dPmRf�XD^gr$·B`¦~�^aX(Y�`P]pfo`Pl�y��; [¦rµ�À�¶UX�µ�èdèJyJµ�Á�è�×[�
Ñ[� L-�ª´®c�wxtsc�`~z���Xd]aJc�m=fJZ_cd`Jae��� Ä cd`JaJ^V��¸�ßiß�z)�Ðb'��w-Y�X�qvtvm�hJ]'Z�h[]GX�mFZ�b'b'Xd])j�X2]7m=f�Z�wxtsbG\]G�-�2ts`�Zn\'tvm�b�z�l|bGZ�]'è b

od^�tsa�Z��7W)Z�m=fJ`Jtvm�c;q9]'Z�h�Xd]'\nyòlg`Jtr{dZ�]bGtv\���X;j1��X��_c[y�´gZ�hJc�]'\'wxZ�`2\�X�jWBc�\'f�Z�wec;\Gtsmnb�yVµ�ÁdÁdÖJ�
Ö�� ¸5��´|Z��~�;Z�]¬cd`Ja�E[� É �JL7Z�]'�uZ�]n� x�l�\©µ�^ae�^aln�!Y��c¶,wR`8Z©fZYAWHwRlnl�\k]pf�lnm8Y+h�sH��YtX}sDlq^ [ `�Yt`PeK^a`9f?\�Xkht^ [,foX;f�`¦ln^g\te

f]\owP\�lq^gY�`Pso �:lX2]G\f~z�ÃlX�qvqsc�`JaVyVµ�Á�è�Ñ[�
×J� �_�ò´|Z�`2\'Z�`�Z�]n��ß_]Gtv{�c;\GZ®mFX2wew-^J`�tsmnc�\GtvXd`Vy��A`[bG\'tr\^�\GZ®j�X2]JBc�]'tv`JZ|cd`Ja¬��\wxXdbhJf�Z�]'tsmg·lZ�b'Z�c�]m=fVy¯lg`�tv{�Z�]'b'tv\��

X;jxlg\']'Z�m=f2\ny�W�f�Z=:lZn\f�Z�]'qsc�`JaJb�yVµ�ÁdÁ�×[�
À~� �_��´gZ�`d\'Z�`�Z�]n�7ÃgZn\'Z�]'X�o�Z�`�ZnX2^Jb�m=f�Z�wxtsbG\]G��tv`�\'fJZ�\']'Xdh�XdbhJf�Z�]'Z���ß_fò´åW�f�Z�b'tsbnyJ�A`[bG\'tr\^�\GZ®j�X2]*Bc�]'ts`�Z�c�`Ja

��\'wxXdbhJf�Z�]Gtsm|·pZ�b'Z�cd]'m=fVy�l|`�tr{dZ�]bGtv\��5X;j?ll\]GZ�m=f2\nyJW�f�Z�:gZn\'fJZ�]'qvcd`JaJb�yVµ�Á�Ád¶J�
èJ� ß7�ª´gZ�^~Î�fJcd]'a9��·lZ�mFZ�`2\ihJ]'X�od]'Z�bb1tv`�ZF¢�\']c�h�X�qsc;\'trX2`LwxZn\f�X�aJb7j�X2]?X2]'a�ts`Jcd]G�-aJt¤��Z�]'Z�`2\Gtsc;q�Z�}~^Jc�\GtvXd`Jb��2xR�;b�i

¶,fo~�^gfo�7y��dÀ�¦ Ö� dÖUX�Ö;¶2Ö�yJµ�Á�è2Ö��
ÁJ� j�\'hV� mFo2]GZ�]n� ^�tvX��_c[� Z�aJ^V�«��\hÍbGtv\GZ©c;\5\f�Z�¯uZ�`2\'Z�]xj�Xd] É qvXdY[c;qpc�`[a�·lZno�tvXd`[c;q�Þu`2{~tv]'Xd`[wLZ�`2\'c;q�·pZ�bGZ�c�]m=fVylg`�tv{�Z�]'b'tr\��5X�j1��X���c � mna hJ^JY�7 Ê a�Z � Y�Z�`[m=fJwec�]��yJwxodZn\(^��=yVµ�Á�Ád×J�
µ� [�JB�� >ç� É Z�]'��y É ��ç��e>Ðf�tv\G\'Z�`VyòE�� ß7�;¸�tvqvqv^Jb�y~c�`JaZB��½¯g�e´|X�a�o�Zd�V�ÐhJf�Xd\GX�m=f�Z�wxtsmnc�q[�2tv`�Z�\GtsmnbuwLZ�m=fJc�`Jtvbwåj�X2]

^J]'Y[c�`©c�`[a�]GZ�o�tvXd`Jc�q)bmnc�qrZxmFXdwehJ^J\GZ�]gwxX~aJZnqvtv`�o��|�RYtwRXD`�\�e�Y��>ªNf?Y?dPmT��sD^gr(\tey¶,f�sof?\�X;r�mdy9Á�Ñ[¦vµ��;Á2��ÖUX�µ���ÁdÖ�×�y
µ�Á�èdÁJ�

µ�µd��Þl�iÃ|c;ts]GZ�]�c�`[a É �C>�c�`J`JZ�]�� x9Y�e�~�^a`8Z«¡�X(h�^a`�\tXD��Ç®^ [,f�X(f�`¦ln^g\te�·,\owP\�lq^gY�`Ps.�F�� ¬x¦lq^ ["\�`9h�Ç®^ [,foX;fo`Plq^g\�e_Y
b�e Z©f+µoX;\�^gr$WBX;Y©µ�e3f�]Hso  Ä h[]Gts`�o�Z�]Az�L7Z�]'qsc;o[y2Ì�Z�]'qrts`VyVµ�Á�ÁJµd�

µ��J�JB���ÃlZntswec�`J`9�-W�f�Zxo�qvXdYJc�q1c�\'wxXdbhJf�Z�]Gtsm�\]'cdmFZ�]|wxX�a�Znq ÛK` ����·lZ�h�Xd]'\	:gX[��µ� [yV´|Z�^J\'m=f�Z�bg¸�qvtswxcd]GZ�m=f~z
`�Z�`�¥�Z�`2\']^Jw � ´g¸�·=ç9��y9µ�Á�Á2Ö��

µ�¶[�����½¯g�7Ãlts`JaJwec�]b'f9� ¡+Ç�·JW{bHuaWZ1Bb"sD��s?l�fo]�\tln^%¡+f?h*r?Y�eae¯f?roln^gYt`«YF�à¡+Ç¬·�s�YteK~�f�X?s=�Å�A`V¦�·�� Ä � Ä \GZ�h�qrZ�wec�`
� Z�a9�÷�=yu�MB�l¯ Ä W1]'cd`Jb��1X2` Ä mFtvZ�`2\Gtr��m�¯uXdwehJ^�\c;\'trX2`VyCL7Xdqâ��µdy Ä mntrZ�`2\Gtr��m¯uXdwehJ^�\'tv`Jo[yD:lXd]'\'f�ÃlXdqrqsc�`[aVy
�lwebG\'Z�]aJc�w�yVµ�Á�è�¶[�

µnÑ��JB��~{
cd`��)X~Xd`V��AwR]pf�XD^gr?\�e/]pfolgmRY�h�s$^a`}s?]pY(Z¬d¦X;f?ht^gr�lq^gY�`��7ßufò´åW�f�Z�bGtsbDlg`�tv{�Z�]'b'tv\��xX�j1�gwxb'\GZ�]'a[c�w � ��tvqvq
c;qsbGXeY[Z�h[^JY�qvtvbf�Z�a�cdbl¯C>Í�_W1]'cdmF\=��yVµ�ÁdÁ�×[�

µ�ÖJ���_� >ç�ò�)^[]'wec�`[`VyJ���½¯g�ò�SX���aVy�c�`[a�·��J��\�dts`Jb'Xd`V���Èm=f�Z�wxtsmnc�q�wxZ�m=fJc�`�tsbw�j�Xd]�^Jb'Zgts`¬qrX2`�o;z�]'cd`�o�Zg\']c�`JbGz
h[X2]G\�7�c�mntvaxa�Z�h[X2bGtv\GtvXd`xmFX2wxh[^�\GZ�]?wxX~aJZnqvtv`�o��x�RY�wRXD`9\�e9Y��AªNf?Y?d¦m©��sD^gr?\�eI¶,f�sof(\tX;r�mdy~ÁJµ�¦vµ� dÁ� 2Ö8X�µ� �Ád¶�×�y;µ�Á�èd×J�

µ�×[�*E[�òBc�\G\f�t �Gbb'Z�`V�Jß_]Gtv{�c;\'Z®mnXdwew-^[`�tvm�c;\'trX2`Vyò�)cdY[X2]'c�\GX�ts]'ZgaHè �pZ�]GXdqrXdo�tvZ Ê B�ß7yJW)Xd^JqrX2^JbGZdy���]c�`JmnZ�yVµ�Á�ÁdÖJ�
µ
À�� Ê ��ÃgZ�]'\GZ�qâyV·��VÌ�Z�]'��X���tvmn¥�yzE[�)¯_fJ]'tsbG\'Z�`Jb'Z�`Vy9cd`Ja�bL��ÃgX�{��LWSZ�bG\|X;j_\��uX�`~^JwxZ�]'tvm�c;q�b'm=f�Z�wxZ�bgj�Xd]®^Jb'ZLts`

c;\'wxX2b'hJfJZ�]'tvmg\']c�`Jbh�Xd]'\Az�m=f�Z�wxtsbG\]G��wxX�a�Znqsb���b�lq]pY�s�dPmRf�XD^gr$·B`¦~�^aX;Yt`P]pf�`¦lây��dÀ��-¦ �dÖ;Á[µ#X���×Jµdµ�y�µ�ÁdÁ�¶[�
µ�è[��Ã-� Ã-�J·pX2bGZ�`~YJ]GX�m=��� Ä XdwxZ®o�Z�`JZ�]c;q�tvweh�qvtsmFtv\phJ]GX�mnZ�bbGZ�bij�X2]�\'f�Z�`~^JwxZ�]Gtsmnc�q�b'X�qs^�\'trX2`�X�j1a�tr��Z�]GZ�`2\Gtsc;qVZ�}~^Jc;z

\GtvXd`Jb��$u�Yt],d�wRl� +�8 ¯�9Ö�¦ ¶d��ÁUX�¶�¶� [y[µ�Á�×�¶[�
µ�Á[��Þl� ci^V��´®`�Z�b'\']'X�{�b'�
c
�2cJyò:-� :-��¸�c;qvtv\'�2tv`9y�cd`Ja��i� L-��¸�^Jb'wxts`JcJ�*�1}dz�a�Z�mn]'Z�cdbGts`�o5wxXd`�Xd\GXd`Jtvm�bm=f�Z�wxZ�bp��tv\'f

mFXdweh�qvZF¢ÍmFX~Znª5mntrZ�`2\'b�cd`JaÍc�h[h�qrtsmnc�\GtvXd`Jb�\GX�mnXdweh�qvtvm�c;\'Z�a/ß�´|Þub�� b�d©d¦eK^gf?hêAwR]pf�XD^gr?\teBik\�lnm8fo]�\tln^gr�s?�
µ�Ö�¦ ¶d�2À�X�¶;Ñd [yJµ�ÁdÁ;Ñ��

�; [����� Ä cd`JaJ^Vy�E�� É �ªL7Z�]G�_Z�]�yeB«�;{�c�`Z�SX~X2`Vy É � ·��~¯_cd]'wxtsm=fJc;Z�qây;��� ���dß7X�\']cJye´L�A´|cdY�aJ^[Y5c�`JaZE�� ÃL� Ä Z�tv`~j�Z�qva9�
Ì_Z�`Jm=fJwec�]�2tv`Jo�b'\Gtr� P)QS� b'X�qv{�Z�]'b�j�X2]Sc�\'wxXdbhJf�Z�]Gtsm7m=f�Z�wxtsbG\]G�|hJ]'XdY�qvZ�webV�=¦�tvweh�qvtvmntr\){�Z�]'b^Jb�ZF¢Jh�qvtsmFtv\n�2¯C>Í�
·pZ�h�Xd]'\H:6B©z�·lÁd×� �¶�cd`Ja®·pZ�h[X2]G\9ts`-¯uXdwehJ^J\'c;\'trX2`Jc;qeBc;\f�Z�wec;\'tvm�bS`�XgèdÖ�y´|Z�hJcd]G\wLZ�`2\9X;jòBc�\'f�Z�wxc�\Gtsmnb�y
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W�f�Z=lg`�tv{�Z�]'b'tr\���X;j)��X���cJ���A`�]'Zn{~tvb'Z�a�j�Xd]wácdmnmFZ�h�\GZ�a�Yd�cb�ln]pY�s�dPmRf�XD^gr$·B`¦~�^aX(Y�`P]pfo`Pl�yVµ�Á�Ád×J�

��µd����� Ä cd`JaJ^Vy;��� ����ß7Xd\']cJy�L-�8´®c�wxtsc�`Vy�cd`Ja É � ·��d¯_cd]'wxtsm=fJc;Z�qâ�~Þiª5mntrZ�`2\)tsweh�qrZ�wxZ�`2\'c�\GtvXd`LX;jJjk^�qvqv�-tswxhJqrtsmFtv\
wLZ�\'f�X�aJb¬j�X2]¬c�\'wxXdbhJf�Z�]Gtsm�m=f�Z�wLtsb'\']'��� W)Z�m=fJ`Jtvm�c;q®]GZ�h[X2]G\©À�ÁJy6lg`�tv{�Z�]'b'tr\��/X�j���X��_c[yë´gZ�hJc�]'\'wxZ�`d\�X;jBc;\f�Z�wec;\'tvm�bnyVµ�Á�Á2Ö��~�A`�]GZ�{2tsb'Z�a5j�X2]'w c�mnmnZ�h�\'Z�a�Y2�Ò�RY�wRXD`9\�eyYF��u�Yt],d�wRl�\tln^gYt`�\te9W�mT��sD^grDs=ySµ�Á�Ád×

���J�J´L� Ä tswxh[bGX2`Vy�cx�d�g`Ja�Z�]bbGX2`~z Ä �
dXdqva9ydc�`[aZB�� Þg�AEdZ�`J�2ts`V�Hlgh�aJc�\Gts`�o-\f�Zlm=f�Z�wLtsmnc�q�bm=f�Z�wxZ�j�X2]?\f�ZlÞCB�ÞißB Ä ¯iz�> X
¢�tsaJc�`2\�wxX~aJZnq�¦umn^[]']'Z�`2\�bG\c;\^Jbn�uWSZ�m=fJ`�tsmnc;qS·pZ�h�Xd]'\l�A7;Á�¶Jy�ÞCB�ÞißßB Ä ¯izÍ>çy[W�fJZ�:lXd]'�_Zno�tsc�`B�Zn\'ZnXd]'X�qvX�odtvm�c;q��A`Jb'\Gtv\'^�\'Z�y Ê b'qrX�yVµ�ÁdÁ�¶J�
�;¶[��W®� Ä \GZntsfJcd^�o[yJcd`Ja��-�ò>�Xdq¤jkYJ]c�`[a�\n���l`�c;\'\GZ�weh�\�\'Xxc
{dX�tsa5ZF¢Jc�mn\DE2c�mnXdY�tsc�`�c�`Ja¬`�Xd`�qvts`�Z�cd]uZ�}~^Jc;\'trX2`Jbits`

\'f�Z�`~^JwxZ�]'tsmnc;qVb'X�qs^�\GtvXd`¬X;j7b'\Gtr��a�tr��Z�]GZ�`d\'tvc�q9Z�}~^Jc�\GtvXd`Jb���ià\tlgmR 
u�Y�]�d9 vy�¶�¶[¦ Öd��µ#XJÖ;¶�Ñ[yJµ� 2À�Á[�
��Ñ��*E[� É �eL7Z�]G�_Z�]�� Ä z�b'\'cdY�tvqrtv\��xh[]GX2h[Z�]G\'trZ�b7j�Xd]io�Z�`�Z�]c;qvtr¥�Z�ax·l^J`Jo�ZFz�¸�^�\'\'c�wxZn\f�X�aJb��yAwR]pf�Xo �ik\�lnm8 vyJ�dÀ�¦ ¶2Ö;ÁUX

¶2À� [y�µ�Á2ÀdÀ~�
��ÖJ�*E[� É �eL7Z�]G�_Z�]uc�`Ja Ä � Ä m=f�Xdqr¥d��·pXdb'Z�`~YJ]'X�m=��wxZn\'fJX~a[bucd`Jae\GtswxZFz�qvc�o�o�Z�aQEdcdmFX2Y�tvcd`ewxc�\']'tvmnZ�b��{¢�fo^alnXae\�Z©f	¡�wRX

AwR]pf�Xo /ik\�lnm8 vy)µ�µ�¦vµ
À;¶UX�µ�è�¶[y[µ�Á�è�¶[�
�;×[�*E[� É ��L7Z�]G�_Z�]�y Ä � Ä m=f�Xdqr¥dyëE[� É �iÌ�qvXdw c�`JaßB��C�SX2^�\GZ�]Az�:lX~X�q�� ��mFqsc�bb5X;j�·l^[`�o�Znz�¸�^�\'\'c;z�·pX2bGZ�`~YJ]GX�m=�

wLZ�\'f�X�aJb_j�X2]pb'X�qv{2ts`�oebG\'t¤�Æa�t¤��Z�]'Z�`2\'tvc�q9Z�}~^Jc�\GtvXd`Jb��gf� {b�`TZTf��J {ik\tlgmR 2ikf(r�m8 vy�×�¶[¦rµ�¶UX��� Jy�µ�Á�èd¶J�
�dÀ��*E[� É �?L7Z�]'�uZ�]n� É cd^Jb'bGz Ä Zntsa�Znq�tv\GZ�]'c�\GtvXd`JbLj�Xd]eb'\Gtr� Ê ´gÞ_bLjk]GX2w m=f�Z�wxtsmnc;q��2ts`�Zn\'tvm�bn� xR�;b�i �RY�wRXD`9\�eNY��
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