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fstream = fileio • iostream = fileio • {istream, ostream}
6= {fileio • istream, fileio • ostream} = {ifstream, ofstream}
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�u¸�¾Åv�dQ~u�!g:_�`kz��Uhuf�pÜ{�_�huz�dR�!g l=h!cQÃ�huz��k³N{»Â=a!f��kvba�hu��vepqÃ�·N¹�gy^-(EdQ^�gsvepqhug&dQh�dQºs^±vets³?d��?`�^_cQ^C�
z�a�dQp�hkgsveºIp�`yp�g&xiÊ�Ê´¸g¾_l	x�|dcfege�6E{»r u x ° cfh�6ge�vicfege�6dyT{b`I`�¸�cKeKj´�kcgcu�U¸

cE¸"¹�gbwEcQ^�p4¹�zq^-(IakgbwEcQ^�ve²�tN·D�yhEwI^TcQgôxiÊ�Ê,]_^�vepqokg�·M¾4^�gI^CcQpq² lmcQhuo!cRakf�f�pqgsoVa!gbw/]_^Cvep�okg
lma�dedQ^CcQgsv�¹�`s`szqpq^�w»¸s¹ÄwIwIpqvehug?��, ^�vezq^C��vicKeKe?�Íy

6?¸�]_a�~Ep�w(l5a!gbwI^C~�hUhkcRw?^u{ u pq²�hkzAa!p �:¸xwuhkvetIdedQpqv�·=xiÊ�Ê½ÂX^�f�`IzAa�dQ^�v�·�Â�ºs^�x5hkf�`szq^CdQ^K¾4tIp�wI^u¸
¹ÄwIwIpqvehug?��, ^�vezq^C��vicKeKe�6�y

mI¸�¾4^TcRakz�wy��a!tsf�oua!cedQgs^Tc�{�l�pqgs²�^�gUd&n5¸�o�tsveveh?·?¾�f�`szq^�f�^CgEdQpqgIo ° pqougsa!dQtIcQ^Cv�j¶hkc�xiÊ�Ê´¸I¹�x��
ÂNcRakgsvQa!²CdQpqhugIv5hug�lmcQhuo!cRakf�f�pqgso"r�akgsoktba!ou^�v5akgbw ° �?v�dQ^�f�vDv¦ÂD�_l	r�¹ ° y/l(huzÜ¸b�pj"¾Åvevets^��u¸
�pjgju�E¸b`I`�¸»�-q�6!�Q�rhu�E¸

qE¸"Â�hEwsw4l(^�z�wIºEtspq��^�gN·u��vepqgso´xiÊ�ÊÿÂ�^�f�`sz�a!dQ^f�y^CdRa!`IcQhkokcRakf�v�¸IxiÊ�Êdo�^�`�hkced	~�huzÜ¸?�U{Ugsh?¸�mI{
�pjgjgqE{b`I`�¸�6gs��imd6?¸

s?¸"Â�hEwswtl	^CzAw?ºEtspq��^�gN·�|%(?`?cQ^�vevepqhug´ÂX^�f�`sz�a�dQ^�v�¸!xiÊ�Ê�o�^�`�hkcedX~�huzÜ¸k�U{�gshI¸KqU{U�rjKj qE{!`I`�¸fcfs!�:6?�k¸
�E¸to�hugsakz�wR¾_a!cQ²�p�a?{�w�akakÃEÃ�haw u!cQ~EpÜ{k¹�gbwEcQ^C¼ÁrNtsf�vQwIakpqgs^u{Íwu^CcQ^�f±� ° pq^�Ã�{@wu^CcQ^Cf�pAa!ºR,�pqzqzq²�hU²RÃ»·
¹Àx5hkf�`ba!cRa�dQpq~�^ ° dQtsw?�4hkj�r�akgIoutba!ou^ ° ts`s`�h!cedXjJhkcH¾4^�gI^CcQpq²ilncQhkokcRa!f�f�p�gIoI¸!lmcQhU²�^�^�w?pqgsouv
h!j=dQºs^´�rh!dQº\¹�x�� ° ¾ ¾_l(rX¹ u ���_l ° rX¹vcKeKe�6?{b`s`�¸»�k�-q��Q�	6KmI¸

h?¸"rN^CcQh��U{�w4a�~Epq^Cc�^Cd4akzÜ¸q·NÂ�ºs^R�4³EÆ�^�²CdQpq~�^´x�a!f�zXv��?v�dQ^�f\{scQ^Cz�^�akve^R6?¸ e?¸ h�vÖwutsz��(cfegefm\yT{»w?hU²�tI�
f�^CgEdRa�dQpqhug7akgbw7tsve^Ccrx vÄf�akgEtba!zÜ¸IºUdedQ`N· �k�!²�a!f�zÜ¸ pqg?cQpAaE¸ jJcT�!hU²�akf�zA�!ºUdQf�zqf�akgb�!pqgbw?^-(»¸ ºUdQf�z

j?¸Vwk^CcQ^�f´� ° pq^�Ã�·b¹ rXa!gsoutsakok^±jJhkcV¾4^Cgs^CcQpq²±lncQhkokcRa!f�f�p�gIoI¸bl(ºI] dQºI^�vepqv�{�¾�gswIp�akgsa��4gIpq~�^Cce�
vep�dÅ�U{s¹�tsoktsv�d�cKeKe qU¸

�pe?¸�]4hug7��a!dQh!ce�N·s¹ÿÂXtIdQh!cQpAa!z�hkg6ns^�a!dQtIcQ^���cQp�^CgEdQ^�w7lmcQhuo!cRakf�f�pqgso�akgbw�dQºs^4¹��_|(¹�]ôÂXhUhuz
° tsp�dQ^u¸IÂX^�²RºsgIpq²�akz�o�^C`�hkced�{sÂ&o���xix�ÂÄxi�!]4¾Å�:6 qU{ ¾_ÂiÂ ° |ycKegegqE{�`I`�¸»�-q�6!�Q�rhKs?¸

�k�u¸�]4hug���a!dQh!ce�U{cwuak²�hk³ u ^�a!z ° a!cQ~u^�z�a?{5¹M(?^�zo�aktsve²Rºsf�a��U^Tc�· ° ²�a!zqp�gIo ° dQ^C`I�Ö,�pqve^\o�^C¿bgI^C�
f�^CgEd�¸E¾�|	|(|µÂNcRakgsvQa!²CdQpqhugIv�hkg ° h!jJd�¼�a!cQ^"|ngsokp�gI^�^CcQpqgso?{b~�hkzÜ¸g6Ke?{bgIhI¸�s?{I`s`N¸g6gqgq��:6u�E�u¸

�rcE¸�]4hug7��a!dQh!ce�U{gwup�a0rNpqt�{�w�ak²Chu³ u ^�akz ° a�cQ~�^�z�a?·�o�^C¿bgI^�f�^�gUdQv�a!gbw7f´tsz�dQp��ÅwIpqf�^�gsvepqhkgbakzsve^�`I�
a�cRa!dQpqhug�hkj	²�hkgs²�^CcQgIv�¸NlncQhU²C^�^�wIpqgIouv�hkj(dQºs^zj!dQº�|ntIcQhk`�^�akg ° h!jJdÅ¼ia!cQ^0|(gIoupqgs^�^TcQp�gIo\x5hkgI�
jJ^CcQ^�gI²�^u{�cKege�6?¸

�	6?¸�{5akgIgspqv ° f�a!cRakouwsa!Ã?pqv�{k]_hug���a!dQh!ce�»·\�yp)(?pqgI�Å��akve^�w0lncQhkokcRa!f�f�p�gIo4pqg�xiÊ�Ê´¸!¾�g´`IcQhU²�^C^�w?�
pqgIouvÄhkj u ^Cd�¸ �4³?Æ�^�²Cd�]�a��?v�cKeKege�`s`N¸�mgsKm!�Pm��KhE¸

�|mI¸�{5akgIgspqv ° f�a!cRakouwsa!Ã?pqv�{N]_hkgÞ��a�dQhkce�»·ð�yp)(?pqgÞr�a���^CcQv�·�¹�g��4³EÆ�^C²Cde�?��cQp�^CgEdQ^�w�¾Åf�`szq^�f�^�g?�
dRa�dQpqhug�ÂX^�²RºsgIp~}UtI^_j¶hkc�o�^C¿sgs^�f�^CgEdQvÄa!gbw�x5hkz�z�a!³�hkcRa!dQpqhkgI�Å��akve^�w ]_^�vepqougIv�¸»¹�x�� Â�cRa!gsv��
a!²CdQpqhugIv_hkj ° h!jJd�¼�a!cQ^�|(gIoupqgs^�^TcQp�gIoya!gbw��y^CdQºIhEwIhuzqhkok�(l(huzÜ¸=�u�k{ u h?¸�cE{»¹�`IcQpqz"cKeKe cU{�`I`�¸
cU�-q���cKqgqU¸

�rqE¸ta_cQ�T�Ive�TdQhkj"x5��a!cQgs^C²TÃEpÜ{(�4z�cQpq²TºA, ¸(|(pqve^�gI^�²RÃ�^Cc�· ¾4^�gs^CcRa�dQpq~�^\lmcQhuo!cRakf�f�pqgso?· �y^TdQºshEwIv�{
Â�hUhuzqv4a!gbw7¹�`s`Izqp�²�a!dQpqhugIv�¸�¹Äwsw?p�vehkgI�Ö,Þ^Cvez�^T��vicKegeKedy

�ps?¸"�NÆea!cQgI^ ° decQhutIv�decQts`N·XÂ�ºI^�xiÊ�ÊölncQhkokcRakf�f�pqgIo&rXa!gsoutsakok^ ° `�^�²�p�akz	|(wIp�dQpqhug�¸=¹ÄwswIpqvehkgI�
, ^�vezq^C��vicKeKegedy

���E¸"�NÆea!cQgI^ ° decQhktsv�decQts`N·IÂ�ºs^�]_^�vepqokg&akgswy|n~�huzqtIdQpqhkg\hkj	xiÊ�Ê´¸s¹ÄwswIpqvehkgI�Ö,Þ^�vezq^C��v��pjgjfm\y
�ph?¸"�	^CcedecRakgsw��y^C�U^Tc�·b|np�È»^�zÜ·�Â�ºs^"r�akgIoutba!ou^u¸blncQ^CgEdQpq²�^��4akzqzUv��rjgjE�@y
�pj?¸"rNhEwI^C¼Äp Æ�Ã �	^CcQouf�a!gsv�{1�y^�ºsf�^TdV¹�ÃEvep�d�·´x5huf�`�hkvep�gIo x	cQhuveve²CtIdedQpqgso x5hugs²C^CcQgsvV�4vepqgIo
x5hkf�`�huvep�dQpqhugdn=pqz�dQ^CcQv�¸ix5huf�f�tIgspq²�a�dQp�hkgsv�hkj4dQºs^�¹�x��:{kl(huzÜ¸Imgm?{ u h?¸��pe?{5`s`�¸kqU�C��qu�U{
�4²TdQhu³�^Cc�cfege?�k¸

cfe?¸"rNts²�a�x�a�cRwI^�zqzqpÜ· ° decQtI²CdQtIcRa!z ° tI³IdÅ�I`Ipqgso&a!gbw dQºs^ u hkdQpqhugÁh!j4l=h�¼5^Cc�Ân�I`�^k¸(x5hug?j¶^CcQ^�gI²�^
o�^�²�h!cRw&hkj5dQºI^�n=p�jAdQ^�^�gUdQº ¹�gsgEtba!zm¹�x�� ° �?f�`�hkvep�tIf hkg lmcQpqgs²�pq`Iz�^Cv_hkj�lncQhkokcRakf�f�pqgIo
r�akgIoutba!ou^�v�{ ° a!gy]_pq^�okhI{»x�a!zqpqjJhkcQgIpAaE{ w�akgEtsa!ce���rjKhgh?¸b`s`�¸s�fe!���KjE¸



cU�u¸�¾�cQ^Couhkc;a�pq²���akzq^�v�{�wkhuºsg±r�akf�`spqgIoI{�¹�gEtIcRakoM�y^CgbwIºI^�Ãka!c�{�x5º?cQpqvð�\ak^�wsa?{kx	cQpqv�dQpqgbal�pAw?^�p�cRa
rNhu`�^�v�{�wk^�akg?�+�\a�cQ²�r�hkpqgsokdQpq^Cc�{�wkhuºsg�¾Åce¼ÄpqgN·?¹�ve`�^�²Cde�?��cQpq^�gUdQ^�w�lmcQhuo!cRakf�f�pqgso?¸ElncQhU²C^�^�w?�
pqgIouvyh!j´dQºI^�|(t?cQhu`�^�a!g x5hkgIj¶^TcQ^�gs²�^:hug �4³EÆ�^�²Cde�?��cQpq^�gUdQ^�w�lmcQhuo!cRakf�f�pqgso9v¦|	x����_lcyT{
n=pqgIzAa!gbw»¸ ° `IcQpqgsok^Cce�il	^CcQz�a!o0r u x ° �rcfmI�k{�wutIgs^��pjgj��U¸

cKcE¸�¾�cQ^Couhkc�a�pq²���a!zq^�v�^Td4a!zÜ¸�·b¹�g7h!~u^CcQ~Ep�^T¼Ëh!jn¹�ve`�^C²Cd!wI¸sr u x ° cKe��Kc�vicKeKe?�@yT{s`s`N¸{6gcu���?6gqgqU¸
c�6?¸�¾´¸���a!tsf�oua!cedQgs^Tc�{f�:¸awuakgsve²Rºs^k{�a0¸�r�uktIjJ^Cc�·��_a!zqj4� �_a!z�j�·F�ytsz�dQpq`sz��ç]_pqve`ba�dQ²TºËakgsw

o�^CdecQhuak²CdQpq~�^Ä¹�³sv�decRak²TdQp�hkg0j¶h!c�w�a�~ka?¸UÂ�^�²TºIgspq²�a!z�o�^�`�hkcedc� ° ����x5¾ ° o�x	��qk�Ke?�T�ÅÂ&obeKh?¸��4ºIpqh
° dRa!dQ^_��gspq~�^CcQvep�dÅ�U{�cfegegcE¸

c-mI¸���z�cQp�²Rºº,ô¸5|npqve^�gs^C²TÃ�^Tc�{kn?cRakgsÃÀ�5zqpqgsgµakgsw�a_cQ�C�?ve�CdQh!j"x5��a�cQgs^�²RÃEp¦·5¹ ° huzqtIdQpqhkg�dQh:dQºI^
x5hkgsv�decQtI²CdQhkce�ÅlmcQhu³szq^�f h!j¥�yp´(?pqgI�Å��a!ve^�w lmcQhuo!cRakf�f�pqgso/pqg xiÊ�Ê´¸4lmcQ^�ve^�gUdQ^�w a�d�dQºI^
¾�x ° |kcfegeKe1,ÞhkcQÃEveºIhu`yhkg�xiÊ�Ê ÂX^�f�`IzAa�dQ^�lmcQhuokcRa!f�f�pqgsoI¸

cKqE¸��4a!cQhkzAw²�4veveºI^Cc�{El=^CcQp»Â=a�cec�·��ytsz�dQp��Ç]_pqf�^�gsvepqhugsakz ° ^�`ba�cRa!dQpqhug�h!jmx5hkgs²�^CcQgIv�a!gbw�Â�ºs^����E�
`�^TcQve`bak²C^�¹�`I`IcQh�a!²TºN¸N¾�����o�^�ve^�a�cQ²Tº5o�^�`�h!cedzcE�|m�qgcU{m¹�`IcQpqzÜ{(�pjgjKj?¸=¾����ýÂ4¸ wI¸�,Þa!dQvehkg
o�^�ve^�a�cQ²Tº\x5^�gUdQ^Cc�¸IºEdedQ`N· �u��¼i¼i¼�¸ cQ^�ve^�a!cQ²Rº�¸ pq³sf\¸ ²�huf���ºU�I`�^TcQve`bak²C^��klma!`�^CcQvR��dec�cU�pm�qKcE¸ `sv

cfs?¸��4a!cQhkzAw
�4veveºs^Tc�{Nl=^CcQpnÂ=a!cec�·N��p�`�^TcT��wI¸��ytsz�dQp�wI^Cf�^�gsvepqhugsakz ° ^�`ba�cRa!dQpqhug�hkjix5hugs²C^CcQgsv4jJhkc
wua�~ka?¸I¾�gUdQ^CcQgsa!dQpqhugsakzXx5hug?j¶^CcQ^�gI²�^"hug ° hkjAd�¼�a!cQ^±|(gIoupqgs^C^CcQpqgso�cfege?�k¸»¹�x�� `s`�¸s��6Kmk����6��E¸

ck�E¸F,/p�zqzqp�akf �4a!cecQpqvehugN{��_a�cQhuz�w1�4veveºI^Cc�· ° ts³EÆ�^�²Cde�Çh!cQp�^CgEdQ^�w"`?cQhuo!cRakf�f�pqgso?·�a�²TcQpqdQp�}Uts^(hkjI`st?cQ^
hk³?Æ�^�²CdQv�¸blncQhU²�^C^�wIpqgsokv�h!j"h!dQº¡���_l ° rX¹ �rjgj�6?{g,ÞakveºIp�gIokdQhkgy]�¸ x�¸q{b� ° ¹±¸?`I`�¸�mI�k�C�im�cfh?¸

cfh?¸ ° ts³EÆ�^�²Tdf��cQp�^CgEdQ^�wylmcQhuokcRa!f�f�pqgsoI¸IºUdedQ`�· �u��¼i¼i¼�¸ cQ^�ve^�a!cQ²Rº�¸ pq³sf\¸ ²�hkf��!vehk`
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