
Ï 8 a �P�P (function) µÎÞ×°Bð6�¥�¸àÝ�PD�x�P (main) �5Ò�¼�W×Í�P  �9°�5Ò�¼Ý�PD;ðbÍ©��à��|�`�½�ñ§Æ��.h�P�|à¼�¹8!Ý�PD×�¥�2�¨�
�ª±�PÝ�Ó��h²�ãy�PÝ�PD�}ñ�¼��¸ÿî��Ñ;�PDÝ�®º�W´
Dê��P+��Ý�PbAó.îÝ�ó×���|qAØË�Õ℄°�Õ�XFá£℄ÝETÂ�Ü»¼1�y = sin (x)�ã9Í��Ýó.P��D'×Í�PT��â (1) ¸à(Ì sin (2) Fá�PÝ¢ó£℄ x (3) �ÕÝ�PD�à¼�Õ sin (x)ÝóÂ (4) /F£℄�à¼Þ sin (x) ÝóÂF� y�×Í C++ �PµÎ¢ã�PFLÝ¢ó�/F£℄¼«ñ§Ý�PD®ß!��ÍaÞ~Þ1� C++ X�LÝ�P+°CÍ8nÝTà�
8.1 �P�ÍlP´�¼::�PÝ�ÍlP��P�Í�F\�¸à�PÝêÝ©�ÄÎ
ÝÞ×�¥�Ý�PD}ñ�¼��;�P�|℄-�PDÝî��Ñ;�»A�|ì
Ø×�l�PÝ�Pnð�Í�Ø¿�B�6��Õ�FóÝg℄óÂ�

p = 1.0 ; // �PDÝÏ 27 �
for ( i = 0 ; i < 3 ; ++i ) p *= 2.0 ;

cout << "2.0 Ý 3 g℄ = " << p << endl

...

p = 1.0 ; // �PDÝÏ 513 �
for ( i = 0 ; i < 4 ; ++i ) p *= 3.0 ;

cout << "3.0 Ý 4 g℄ = " << p << endl
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Ï 8 a �P
...

p = 1.0 ; // �PDÝÏ 783 �
for ( i = 0 ; i < 6 ; ++i ) p *= 2.0 ;

x = p * p - 3 * p + 2 ;

...!ø�Õg℄�Pnðu×�2¥��¨yJÍ�PD�JJÍ�PDÞ&ðëB�p|î��¬A�Þ�ã�W
×Í}ñÝ�P  �¬¯Í¸à℄PA!ó.Ý�ó×ø�ÉA power(a,n)�Ý�à¼�Õ an ÝóÂ�a � n 
íá�óÝ��ó
(independent variable)���óÝ�Õ��ã power(a,n) F��J|îë÷Ý�PDµ�|�W�

cout << "2.0 Ý 3 g℄ = " // �PDÝÏ 27 �
<< power(2.,3) << endl ;

...

cout << "3.0 Ý 4 g℄ = " // �PDÝÏ 513 �
<< power(3.,4) << endl ;

...

p = power(2.,6) ; // �PDÝÏ 783 �
x = p * p - 3 * p + 2 ;

...AhJÍ�PD�ÿ��×°�&ÆÞ}ñ�¼Ý�PDÌ
�P�\ï�|ãh���×Í�PÝ�ÍÚx�K�âÝ�P(Ì�Fáy�PÝ£℄��P�Õ¡Ý/F£℄�t¡	Q�6�â�P/IÝ�PD��P�ÍÚxµï�Pã¶5��×Í�ÍÝ�PlPµg�â�/Fl½��P(Ì�¢ó���PÝ�Px��»A�|îÝ power(a,n) u¶W�P�ÍlPAì�
// �P�Õ�Fó a Ý n g℄�9� n >= 0

double power( double a , unsigned int n ) {
double p = 1.0 ;

for ( int i = 0 ; i < n ; ++i ) p *= a ;

return p ;

}9�ÝÏ×Í double 
�P�Õ¡/F£℄Ýl½��Ì
/Fl½ (return

type)��¡Ý power 
�PÝ(Ì�3�Àr/Ý£℄
Fá�P/¸àÝ¢ó� (parameter list)��|�âã�P²IFá�P/I¸àÝ£℄�TïÎã�P/IF��P²IÝ£℄�å#Í¡ã�ÀrXxWÝ  
�PÝ�P  �
�Pà¼�ÕÝ�PD�
℄-Ý�R��&ÆÞµïÆ�Ý�¡µg+Û�
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8.1 �P�ÍlP�P(Ì�PÝ(ÌÎ-á�PÝÏ×M�b`qA�P(Ìµ�|z½2Ý��PÝ®à��PÝú(℄P��ó(ÌÝ℄P×l�×�¼1��P(Ì�¯ß�|yîá¼Í���®à�u�P(Ì�â&9ÍC�J� �|¸à9a=#�Tï�|¯zZCÝÏ×ÍCÒ|�¶℄Ph¶�|-y5ï��PÝ(Ì��|�×�Ý�óTÎ�(Ì8!�	Q9��Î×Í?x��¢ó��PÝ¢ó��×½�PA¢�²&�PDÚ;�
�P�²I�PDÝ+«�£℄�|DÄ¢ó�Fá�P/�BÄ?;��¡��|F��×Í¢ó����â&9¢ó (parameter)�&¢ó� |<Fâ��N×�¢óÝ+°�âÝl½�(Ì�»A�3|ìÝ¢ó���Ï×Í¢ó
�Fó a�ÏÞÍ¢ó
PrJó n�
double power( double a , unsigned int n ) {

...

}¢ó�Ý¢óÎ5½à¼#[FáÝ£℄�»A�	¸àÝ
double no = 2.0 ;

cout << power(no,4) << endl ; // no Ý 4 g℄�no 
 2.0J power �PºµA¢ó��¢ó�×Ýg�¼Æ�Í½¢óÝ'���µÎ�P3��Æ�`µº5½'�¢ó�|î
»�8	y3¢ó��Æ�Ý�
double a = no ; // no 
 2.0

unsigned int n = 4 ;ãh��|:��no �Jó 4 ÎDÄ�%℄PÞÍÂFá�P/¸à�3�PÝ�P  �Î���á no � 4 ÝD3��ÎÍ�� a � n��.h¢ó��Ú
�P²I£℄��P/I£℄Ýøð+«�A��P¬�6�FáTF��¢£℄�J¢ó��|6¯�¶TïÎ¸à
void�Ç

int foo() ; // ^b¢ó�
int foo(void) ; // ^b¢ó��Px�ã¶×��PÝ℄P�x�P8!�K�|=b�P�
X¸àÝ�ó�£℄��P��Æ�`��PX�¸àÝ£℄µÎ3¢ó�ÝXb¢ó��PÍ�X�LÝ�ó�	�PÆ���¡�9°¢ó��óµº�IǑ´�u�P�gÆ��P`�J
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Ï 8 a �P�P/Ý¢ó��óêº¥±®ß�bn�P/Ý¢ó��óÝ®ß�Ǒ´�uã�óÝD3r½43¼:�×6µ�z½�Xb3�P/X�×Ý�ó3Ò�Ý�PÝ�P  ¡��µÎÍD3r½�º��ÝǑ´�Ah�|¸ÿ®¼�Ùÿ|·þ2ºàb§ÝB7è £Ù�/Fl½NÍ�PK�|3�P���G/F×�£℄�ñ§Ý�PD�9�£℄Ýl½Ì
�PÝ/Fl½�¸àï�`�|3�P/ÝØB�¿à return foo Ý℄P�Þ£℄ foo /F���h`/F£℄Ýl½Ç
�P/FÝl½�»A3g℄�P��
double power( double a , unsigned n ) {

double p ;

...

return p ; // /F p ÝÂ
}

return /FB�¬��ÿÎ�
�P�Ýt¡×���|�¨3�P/Ý�¢×��!`��|qA6��¨u�g�»A|ì
�Õ�EÂÝ�P�
double abs( double a ) {

if ( a >= 0 )

return a ;

else

return -a ;

}	Q��PÝ/Fl½K6�8!�A��P�6�/F�¢£℄�J�|Þ�PÝ/Fl½�LWèl½�à void ¼�î�9`�PÝ�PD return �¡µ�6Ǒî�¢£℄�»A�
// µJó��g���ËJó
void print_max( int a , int b ) {

if ( a >= b ) {
cout << a << ’ ’ << b ;

return ;

} else {
cout << b << ’ ’ << a ;

return ;

}
}u�P�6/F�¢£℄���|Þ return B�6¯�9`�PºÆ�ÕÍt¡×�B�¡���
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8.2 �PÝæl�©Ç
8.2 �PÝæl�©ÇE�PÝ¸àï���Ý��P+«�Í/FÝ£℄GfÝ��P/IÝ�PDA¢º®¼¥��µAE×�ß���á¼A¢E®éÚ¬� ¼Ì:éÚ;êGfÝ�éÚ^Ý�	æ§¼Ý¥���Pæl3 C++ _ËÝÄ���u�PDÝØÍB�6�¸àØ�P�_Ë ×���-�PÆBD3�XÛD3�Î¼�P3�GÝ_ËÄ��ÆB�¨��µÎ1�C++_Ë ���-�PÆB�¨�J�¡Ý�PD��ñ§¸à�Ah�P6�Yw3¸àÝ�PD�G�ãy�PÎãx�PR��Æ��.hXbÝ�PK6�Yw3x�P main �G�»A�

// �P abs /FJóÝ�EÂ
int abs( int a ) {

return ( a < 0 ? -a : a ) ;

}

// ñ§�P abs Ý�PD
int main() {

...

cout << abs(-5) ;

...

};ð×Í�PDº�Lu�Í�P��P� ��|8!ñ§¸à���ºbØ a �P¸àÕ b �P� b �P¸àÕ c�d Ë�P�×·×·Ý¸àì��ãy�P6�Yw3¸àÝ�P  �G�3÷9·Ý�Pµ÷6��L3�PjnÝG�� Ah×¼��P�Xb¸àÝ�P;;º�^Õ�PjnÝG«��t¡×Í�¨Ý�P�ÎJÍ�PDÝx�P main�x�Py�PjnÝKG¡��¨���|CW¸àïE�PÝJ�Æ�ø�´�NF��Ǒî��PÝæp�
�¹9Ë¨éÝ®ß�&Æ�|Þ�PÝ'�5WËI	�×
�PÝælI	 (prototype)�×
�PÝËÑ�LÝI	�GïÎà¼×á_Ë bØ�PÝD3�¡ïJÎh�PÝ/��XÛ5�Pæl6Î¼�t�PDÝ�PI	��µÎ�PÝý�I	�|¤`¼f��GïA!¤`Ýê��à¼×áǑðï¤`ÝD3�®à8	y�×�PÝD3��¡ïJ
¤`Ý���8	y�L�P��P'�õ©�Þ�PÝæl¶3¸àÝ�PB��GÇ���Þ�PËÑÝ/I�PD;;ÉÕ�PjnÝ¡«�ãy�Pæl;ðÎyyÝ×��Ahx�P
main 8EÝµºVÕ�PjnÝG«�9øÝ�§℄P�|¸ÿ�ß�|�"ÝÝ�JÍ�PÚx�.h|îÝ»��|;¶W�

// �P abs æl
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Ï 8 a �P
int abs( int ) ;

// ñ§�P abs Ý�PD
int main() {

...

cout << abs(-5) ;

...

}

// �P abs �PD
int abs( int a ) {

return ( a < 0 ? -a : a ) ;

}�t�PDÝ�Pæl (prototype) �âÝ�PÝ/Fl½��P(Ì��PÝ¢ó��»A�
// (1) �P/FíáËJóÝ a � b Ýt�Â
int max( int a , int b ) ;

// (2) �P/FíáÝY�X�EðÝ�J�Ü
double NT( double US_dollar ) ;

// (3) �P/Fíá�FóÝJóg℄Â
double power( double , int ) ;3ã¶�PÝæl��¢ó(Ì¬�ÎÄ�Ý��|6¯�¬b`�|Ǒ|1ºà|�Ǒ�PÝ�å\P�AÏ (2) »�×Í�P��bîy�Ý�PD�¬�PÝælE9ó��;ðÎ×��
9Ëë��¸àï©�:ÕyyÝ�Pæl�µ�|á¼�PØ�PÝD3�!`��|á¼A¢¸à�P�.
×Í�Pælµ�âÝ�P(Ì�6�¸àÝ¢ól½�C/FÝ£℄l½�	Q�PÝ?
×MÞ;��)6ãåÛ���Ý��E�P'�ï���ã¶�PÝæl¬�ÎÄ�Ý�LÍE¿è�Ý��P�����Î9h×Ü�¬EWûî0�Ý��P���3�PDÝG�ý��P�Xb¸àÕÝ�Pæl��|¯¸àï�"Ýÿá�PDbø°�PD3�C&Í�PX¸àÝ¢ó��/FÝ£℄l½�ÍàHA!3�lºÈ�Ý)Õ'×ø�×�ß©�ãå)Õ'îÝ(Cµ�|á¼Xb�.ºÈÝßÿ���6�Õº�îðæ2¨´��Þ�.ºÈÝXbßÿ0��Ah×¼�|6ì&9` ��PælA!(n×ø¬�����PÍ��GÎà¼×áØ�PÝD3�.h�PÝæl�|µA6�¥�2ã¶39Í�!2℄�|39℄«¼:��Pæl8	y�PÝ�× (declaration)���P/IËÑÝ�PDJ8	y�PÝ�L

(definition)�9��óÝ�×��L®àv«23�
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8.3 ¢�£℄l½�P©Ç
C++ ï½Ø×�PÎÍ�¨×�P8!�Î¢ãfE�PÝ©Ç£℄ (signature) ÎÍ8!¼®¾\�XÛÝ�P©ÇÎ¼�PÝ(Ì�ÍXàÝ¢ó��9�Ý¢ó�£℄�âXbÝ¢óÀó�Í&�Ý£℄l½� C++ /
Ë�Pb8!Ý©Ç�ãy�P(ÌGÎÍ©ÇÝ×I	�Ë�Pu(Ì8!�¬¢ó��!�)º�Ú
�×øÝ�P��|&�}ñD3�»A�

// (1) 0�ËJóÝt�Â
int max( int a , int b ) ;

// (2) 0�ë�FóÝt�Â
double max( double a , double b ) ;

// (3) 0�ëJóÝt�Â
int max( int a , int b , int c ) ;|îëÍ�PÝ©ÇK�8!�(1) � (2) Î.
¢ól½�!�(1) � (3) JÎ¢óÀó�!�.hëÍ�PK�|��L¸à�ãî��PÝ©ÇGÎÍælÝ×I	�uËÍ�PÝæl�©b/FÝl½�!�J C++ º.Ë�PÝ©Ç8!�3_ËÄ�µº®ßý0G>�»A�|ìËÍ�EÂ�PÝæl4Q�!�¬�P©Ç×ø�C++ P°5ïËï� Ý-½��CW_Ëý0�
// íá×Jó�|Jó℄P/FÍ�EÂ
int abs( int a ) { return ( a > 0 ? a : -a ) ; }

// íá×Jó�|�Fó℄P/FÍ�EÂ
double abs( int a ) {

return ( a > 0 ? static_cast<double>(a)

: static_cast<double>(-a) ) ;

}
...

int main() {
cout << abs(-3) << endl ; // ý0 : C++ P°óC
...

}

8.3 ¢�£℄l½�PÝ¢ó�+«�|�&íáÝ£℄BÄ�PÝ�§¡?;Í/�í����|§
íáÝ£℄ÂÍåP��?;�|�1íá£℄ÝH�P�C++ ©½�LÝ×°í�á^×¼�§£℄ÝFX�´�&Æ�¼+Û×Ë±Ý£℄lV�¢�
(reference)��'b×�PDAì�

181



Ï 8 a �P
int foo = 3 ;

int &bar = foo ; // bar 
 foo Ý¢�9�3¼�ºÕ�Ý¼\�Jó bar �GbÍ & �rà¼�î�ó bar Î foo Ý×Í¢��XÛ bar Î foo Ý×Í¢�Î¼½¸à bar µ«¸à foo ×ø�ËïK��!×�£℄�µ?	×Í*Oîì½ËÍ(C×��b`Î�¸à½( (alias) ?��¾�Í�L�|ý+¼1�uæ��ó
Í³�J¢��óÇ
5��ËïK��8!�ó�Ah×¼�Í³ foo Ý£℄BÄ¼�¢�¡��|¢ã5� bar ¼;��»A�
bar = foo + 4 ; // 8	y foo = foo + 4

bar = bar * bar + foo ; // 8	y foo = foo * foo + fooXbÝ¢��¨Ý2℄/�|Ú
Í³ÝºÕ�ãy5�Îµ!½Í³�3�L¢�`×��'�Í³�����L5��Q¡��0Í³�X||ìÝ�PDÎý0Ý�
int foo ;

int &bar ; // ý0�¢�×��'�¢ïEé
bar = foo ; // ý0u3¢��GǑî const J�î�P���DÄ¢� (5�) ¼?;æ��ó (ÇÍ³) ÝóÂ�¬æ��ó)���?;ÍóÂ�»A�
int foo = 3 ;

const int &bar = foo ; // 5� bar 
 Í³ foo Ý¢�ðó
bar++ ; // ý0 , 5� bar �Ú
ðó
foo++ ; // Ñ� , Í³ foo )�Ñ;�3ÑðÝ�µì�y!×Í�P s/¸à¢�Ñ;�óÂ�|CW���v9h×Ü�¬3�P¢ó�Ý¢ó£℄FLQÎ|¢�lP
tðàÝ×Ë℄P�9Þº3ì«Ǒ|1��¢��¼ý¢��¼ý4Q3¸à℄P8-#9�¬¸ÆKbv«Ý®à�ÇÎËïK�|à¼ #2Dã¨×Í�ó£℄Â��µÎ1�ËïÝe¡K2�Ý×ÍB7è �|à¼;D£℄�.hK�|à¼	WºÕ�Ý¼Â25¸à�»A�
int a = 10 , b = 20 ;

int *foo ; // �LJó¼ý
foo = &a ; // ¼ý foo ¼' a

*foo = 30 ; // 8	y a = 30

foo = &b ; // ¼ý foo ¼' b
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8.3 ¢�£℄l½
int &bar = a ; // bar 
 a Ý¢�
bar = 30 ; // 8	y a = 30

&bar = b ; // ý0�bar ��?;X¢�Ý�ó���Ý�3Dã¢ïè Ý£℄`�¢�3¸àî´¼ý℄-&9�9�Î¢�´åßK�Ýæ.�¢��|�:W×Í��?�¼'�ëÝðó¼ý96�¢��ó3�L`µ6'�X�¢�Ý�ó�v�¡��?;�¬×�Ý¼ýQ�|�ã;�X¼'ÝB7è �ë��|¸à +�-�= �ºÕ��ã2;�¼ýX¼'Ý�ë�¬A�;��ë¡Ý¼ý?;ÕÍ¸�PX¸àÝB7è `��PµºñÇ�\Æ��9Î¸à¼ýÝ��P�Q�¢�QPh)Ê�.
¢�/
3�P�?;X¢�ÝEé�Ah×¼��Pº�º?�X¢ïÝ�ë�µÎóC¸à¢��TïÎ¼ýÝ×Í��ýã�»A�|ìµ©�¸à¼ý℄P¼ #Ý?;p�Ý-�Â�
int no[5] = { 2 , 4 , 6 , 1 , 7 } ;

int *p = no ; // ¼ý p ¼'p�´�-�
// ¢½?; p Ý¼'�ë¯ no p�ÝNÍ-�Ǒ 3

for ( int i = 0 ; i < 5 ; ++i , ++p ) *p += 3 ;3|îÝ℄º¾\P��A�¯ i < 5 ;W i < 1000�J�P��ãy?;ÕÍ¸�PX¸àÝB7è ����\Æ��9Ë®ÞÎP°3�PÝ_ËÄ����?�¼�ÀÎ�Õ�jÆ�`�º.ý�\�9Î¸à¼ýÝ�3���¼ýÝ¢�¢�tÝày�Í£℄l½²���|à3¼ýî�»A�
int a = 3 ;

int* p = &a ; // p ¼ý¼' a Jó
int* &q = p ; // q 
¼ý p Ý¢�¥�|îÝã¶lP��L¼ýÝ¢�`�6Þ & �rwHy * �rÝ���|îÝ�LtÝ'� q Î×ÍJó¼ý²�!`�¯ p ¼ý9Ý×Í±(Ì q�.h3�PD��¸à q �¸à p µ^b-½��µÎ q � p ��!×Í¼ý�»A�
int a = 3 ;

int * p = &a ; // p 
×Jó¼ý, ¼'Jó a

int * &q = p ; // q 
 p ¼ýÝ¢�
q = new int(5) ; // q ¼'×�VJóè , /D 5

cout << *p ; // �� 5|î	 q ¼'±Ý�Vè `�p �!`¼'h±è �A��t|î q �GÝ & �r�J p � q Ëïµ
&�}ñÝ¼ý�»A�
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Ï 8 a �P
int a = 3 ;

int * p = &a ; // p 
×Jó¼ý, ¼'Jó a

int * q = p ; // q �¼' p ¼ýX¼'Ý�ë
q = new int(5) ; // q ¼'×�VJóè , /D 5

cout << *p ; // �� 3|î int * q = p B�'� q 
×±¼ý�©Îâ?¼' p X¼'Ý�ë�.h�¡A� q ¼'Í¸�ë`�Í®à� p Pn�u��LÔ·¼ý103Ý¢��Í+°�Îv«�»A�
int **p ; // p 
×Ô·¼ý
int ** &q = p ; // q �
×Ô·¼ý, 
 p Ý¨×Í(Ì
q = new int*[5] ;

for ( int i = 0 ; i < 5 ; ++i ) q[i] = new int[4] ;|îÏË�¯Ô·¼ý q ¼'× 5× 4 ÝÞî�Vè �Í[��!¸à p�!øÝ�A�ÞÏÞ�Ý & �r�t�J p � q Ëï&
}ñÝÔ·¼ý�!�8��AhÏË�ÝÔ·¼ý q ®àµ� p Pn�3ÑðÝ�µì��PD�¸à¼ýÝ¢�«{Î9h×ÜÝ�¯�î�¸à¢�Ýx�êÝÎ�℄-²I£℄�|DÄ�P¢óFá�P/¸à�?;�9Þ3|ìǑ|1��
8.4 ¢óFL�PDÄ¢ó�Ý¢ó�²&�PDøð£℄��Íî��P3¢ó��L¢óÝ℄P�×��PD�L�óÝ℄P8	�×�¼1��P¢ó£℄ÝFLÿP�x��|5
ëË�FÂ℄P9Ît��ÝFL£℄℄P�ÎÞ²IÝóÂ£℄5�%6Õ�P/I¸à�XÛFÂ℄P (passed by value)��|ã|ì��Ý»�Ý��»A�

(a) ñ§Ý�PD (b) �PD : �ÕË¢óÝt�Â
int i = 3 , j = 5 ; int max( int a , int b ) {
int k = max(i,j) ; return a > b ? a : b ;

cout << k << endl ; }3¼\ñ§Ý�PDI	�íá�PÝ£℄
ËÍJó�Ç i � j�9ËÍJó5½�	®�\�P¢ó�Ý�Â�u�}Þ�PÝ¢ó�ã�¼:�	�Pâ��Æ�`�¢ó�ºµ�Æ�|ì'��
int a = i ; // ÞJó i ÝÂ�%�¢ó a

int b = j ; // ÞJó j ÝÂ�%�¢ó b
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8.4 ¢óFL¢ó a � b Îòy�P3Æ�`X�LÝ/I�ó��µÎ1�a � b �|3�P/¸à��FáÝJó i � j�Îòy�P²IÝ�ó�	ÍÂ�F�¢ó¡�i �
j µ��3�P��¸àÝ�ãî«Ý�PD:¼�3�P��a Ý�ÂÎã i �%�¼�b Ý�ÂÎã j �%�¼�Ah�a � i TïÎ b � j Kªb�!ÝB7è �A�3�P��a TÎ b ÝÂ�;�Ý�	Q�ºÅ(æ¼ i � j ÝÂ�ãy a� b ÝD3r½G3�P�/�	�PÆ���¡Ë¢óµ��Ǒ´�|FÂ¼FL¢óÝ¥F3y£℄Î|�%Ý℄PFá�P�9vlÝFL¢ó℄P�EFáÝ²I�ó¼1�ãyÎ|£℄�%�¬�º��PX?;�£℄t
H��¬NgÆ��P`��PK�¨²0´±ÝB7è ¼;D�%Ý¢ó£℄�!`åÕ¢óD3r½Ý§×�¢óXªàÝB7è 3�PÆ���¡��º��Ǒ´�Ah×¼�Æ�>�	QºåÕÅ(�&Æ�|àì%¼�î�3%�Ý�î��
�PÝ¢óI	���íáÝ�ó®ß!����P/IX�LÝ�óJ
�PX}b��º��P²I£℄b�¢n���P int a

max int b�P/I�ó = i (¢ó a 
Jó��Âã�% i �¼)

= j (¢ó b 
Jó��Âã�% j �¼)

¼ýFL℄P�P²I�óuÎ|£℄�%ÝFÂ℄PFá�P� Jæ¼Ý£℄�E�ºåÕÆ��PÝ�WT?;�.h1b£℄ÝH�P�¬b`&Æ�T�P�|ÞíáÝóÂǑ|;��39Ë�µì�C++ èºËË℄P�|;�íáÝ£℄Â�Ï×Ë℄PµÎ¸à¼ý¢ó¼FX£℄�ãy¼ýÎà¼;DÍ¸!l½�óÝ�ë�X|íáÝ�óÂT
�óÝ�ë�Aì»ÝE��P swap �|ÞËÍíáÂE��
(a) ñ§Ý�PD (b) �PD : E�¢ó

int i = 3 , j = 5 ; void swap( int *a , int *b ) {
swap(&i,&j) ; int tmp = *a ;

*a = *b ;

// �� : 5 3 *b = tmp ;

cout << i << ’ ’ << j ; }|îÝ�PbËÍ2℄�©½¥��Í×
ñ§�P`�FáÝ£℄
�óÝ�ë�A¼\ñ§Ý�PD swap(&i,&j)�ÍÞÎ3�P��ãy¢ó
×¼ý�A�ÎDã¼ýX¼ÕÝ£℄�J6�¸à¢ïºÕ� (dereference operator)�¼ý¢óÝ'�8	yÆ�Ý
int *a = &i ; // ¼ý¢ó a ¼'Jó i Ý�ë
int *b = &j ; // ¼ý¢ó b ¼'Jó j Ý�ë¯�î�9ËÍB��Î¿à�%Ý℄P�%£℄�©�ÄÎ�%ËÍíáÝJó�ó�ë�¬&ÍóÂ�.h¸à¼ý¢óFLÝ℄P��Ì
Fë℄P (passed by
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Ï 8 a �P
address)�Ah×¼��PDÄ¼ýµ�| #Ý?;D3�P²IB7è Ý£℄Â�JÍ¼ý¢óFLÝ℄P�|à|ìÝ%�¼�î��P int *a

swap int *b�P/I�ó = &i (¢ó a 
Jó¼ý�¼Õ i Ý�ë)

= &j (¢ó b 
Jó¼ý�¼Õ j Ý�ë)6¥��3¸à¼ýFL℄P��£℄)Î¸à�%Ý℄PFá�©Î��%Ý£℄
Fá�óÝ�ë��Î�óÝ/�£℄�ãy�Ñ9�ÓÝ�ó£℄�Í�ëXªàÝB7è ��KÎü�Ý��!×ÍJó�.h3Æ�[£î�|¼ý℄PFL�¢l½�óÕ�P/X6Ý` 8	yFá×ÍJóÝ` ��FÂ℄Pf´�uFáÝ�ó£℄8	�Ó�J�%X��ðÝ` �Qµ8	�Ì�.h¸à¼ýFL3Æ�[£î;ðº´{�¸à¼ý¼FL£℄���|3ñ§�P`�Ý¶î�ëºÕ��Ç &�!`3�P/I�óÂºÕ`��6�``BÿÞ¢ïºÕ�Ǒy¼ý�G�ÍJ��|sßÆ�îÝý0�9Ë¸à¼ýFá�ó�ëÝ℄P��|�&�PDÄ¼ý¼?;�óÝ£℄Â�¬��|3¢ó�GǑî const Cø/
¼ý¼;�¼'Ý£℄�»A�|ìÝ
length �PÎ�ö2�ÕíáC�Ý���¬�Ǒ�¿à�P¼;�íáÝC��

int length( const char * str ) {
int i = 0 ;

while ( *(str+i) != ’\0’ ) ++i ; // *(str+i) 8	y str[i]

return i ;

}

int main() {
char p[] = "dog" ;

cout << length( p ) << endl ; // �� p C���
...

}|î¢ó�Ý'�ÎÆ�Ý�
const char *str = p ; // C-¼ý¢ó str ¼' p p�´��ëãy const Î¶3¢ól½�G�.h3�P/ÝC-¼ý¢ó str P°à¼;�X¼'ÝC-£℄�Ah�|à¼�1Fá£℄�º��PÝ¼ý¢ó #2�?��1£℄ÝH�P�¬�¥��9�Ý¼ý¢ó)Q�|�ã2;�ÍX¼'Ý�ë�b`Î�P'�õ6ÞðóC�íáÕØ�P/¸à�¬�PÝ¢ól½Q�Îðól½�»A�
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8.4 ¢óFL
int length2( char * str ) {

int i = 0 ;

while ( *(str+i) != ’\0’ ) ++i ; // *(str+i) 8	y str[i]

return i ;

}

int main() {
const char captain[] = "Picard" ;

cout << length2( captain ) // ý0, ¢ó�6
ðól½
<< endl ;

...

}9`A�)�¾¹¸àh�P�µ6�õ`Þ captain Ýðó�t�
h C++ èºÝ const_cast Ý℄P�|¾ÕhêÝ�|î
»J6;W�
int main() {

const char captain[] = "Picard" ;

cout << length2( const_cast<char*>(captain) )

<< endl ;

...

}	Q9`�P'�õ����.ðó (const) �tÝ¡��¢�l½FL�P¢óFLÝÏëË℄P
¸à¢�l½¼FL��µÎFL¢� (passed by

reference)�9Îtð�¸àÝ¢óFL℄P�u|î«ÝE��P
»�
(a) ñ§Ý�PD (b) �PD : E�¢ó

int i = 3 , j = 5 ; void swap( int &a , int &b ) {
swap(i,j) ; int tmp = a ;

a = b ;

// �� : 5 3 b = tmp ;

cout << i << ’ ’ << j ; }9�¢ó�Ý¢ó'�ÎÆ�Ý
int &a = i ; // ¢ó a 
�ó i 3�P/Ý¢�
int &b = j ; // ¢ó b 
�ó j 3�P/Ý¢�ñ§Ý�PDÞ�ó i � j 5½F�Í¢� a � b�8	y��ó i 3�P/Ý5�
¢ó a��ó j 3�P/Ý5�
¢ó b�	 a � b ÝÂ3�P/?;Ý�J i� j ÝóÂ�º!`;�Ý�ãh�á�£℄|¢�℄PFá�ó/��P�| #Ý?;ÍÂ�9�Î¸à¢�l½Ýx�êÝ�¢�¢óFL�|¸à|ìÝ%�¼�î�
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Ï 8 a �P�P int &a

swap int &b�P/I�ó = i (¢ó a 
 i 3�P/Ý¢�)

= j (¢ó b 
 j 3�P/Ý¢�)

ãh�P�|DÄ¢�¢ó¼;�Fá�óÝ£℄� ¬8´y�GÝ¼ý℄P�FL¢�℄P¼ÿ℄-��P�6	¼ý×ø�6�ðæ23ÍGǑî¢ïºÕ����?T¸à£℄�u�Ï×vÝFÂ℄Pf´�ãy¢�¢ó¬^b�%�ó£℄�	QÆ�î´b[£�¬¢�¢óQ��º?�Ý�Ǒ�;�ÝÂ�Æ£℄ÝH�P��´-�Q�9ÍþF�|ûï¼ýðóÝÿP¸à¢�ðó (constant

reference) ¼¸���¹�PDÄ¢�¼�?£℄óÂ�»A�|ì (A)�(B) 5½¿àFL¢��¼ýÝ℄P¼�ÕËóÝt�Â�
(A) max1 FL¢�
int i = 3 , j = 5 ; int max1( const int& a , const int& b ) {
int k = max1(i,j) ; return a > b ? a : b ;

cout << k << endl ; }

(B) max2 FL¼ý
int s = 3 , t = 5 ; int max2( const int *a , const int *b ) {
int r = max2(&s,&t) ; return *a > *b ? *a : *b ;

cout << r << endl ; }9ËËlPK�|à¼�¹�P�²2?�Fá£℄Ý��P�!`��|�¹�%Fá£℄XCWÝ[£ª±��µÎ1�Ï×vlÝ¢óFÂ℄P�|¸à¡ËËÝðól℄P¼���f´|îËË¢óÝ¸à℄P��z½2�|s¨¸à¢�¢ó¼ÿ�-�.Í�	¼ý×ø�6�y¼ý�ó�GǑî¢ïºÕ�℄P��Dã¼'Ý£℄�¢óFL℄PÝf´|îX+ÛÝëË£℄FLÿP�|J§W� 8.1 ¼f´Í Ý8�P� ãh��FL℄P è ¸à Æ�[£ £℄H� +°�|óÂ � � 8 8¼ý 8 8 8⋆ �¢� 8 8 8⋆ 8�} 8.1: �P¢óFLÝf´�8⋆
¸àðólÝ¼ýTïÎ¢�|:�¸à¢�℄PFL£℄Ý8²P�¼ýFL¢óÝÿP¿{K�|¸à¢�℄
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8.4 ¢óFLP¼ã��¬uFáÝ£℄l½Í�µÎ¼ý`�Jµ6�¸à¼ý¢ó¼�§�»A�
// ÞC-¼ýX¼'ÝC��¶C-»W�¶¬ÞÍ/F
char * to_upper ( char * str ) {

for ( int i = 0 ; str[i] != ’\0’ ; ++i )

if ( str[i] >= ’a’ && str[i] <= ’z’ ) str[i] += ’A’ - ’a’ ;

return str ;

}
...

char p[] = "dog" ;

cout << to_upper(p) << endl ; // ÞC�/ÝC-»W�¶¡�� DOGFLp�u6�ÞJÍp�ÝXb-�Fá�P��§�9`�|DÄ¼ýÝ℄P�%p�Ý´�-��ë�Q¡¿à¼ýºÕ¼Dãp�-��»A�
int a[] = { 1 , 3 , 5 , 7 } ;

int *p = a ; // ¼ý p ¼½ &a[0] Ý�ë
cout << *(p+2) << endl ; // �� a[2] ÝÂ9��º��|îÝ¼ý©B�p�Ý´�-�Ý�ë�P°ÿáp�Ý���	p�Fá�P���6Þp�Ý��	®¢óFá�P��»A|ìÝ�PÎà¼�Õp�-�ÝÀõ�
(a) ñ§Ý�PD (b) �PD : �Õp�-�Àõ

int a[3] = { 9 , 7 , 5 } ; int sum( int *p , int n ) {
int i , sum = 0 ;

// �� a p�-�Àõ for ( i = 0 ; i < n ; ++i )

cout << sum(a,3) << endl ; sum += *(p+i) ;

return sum ;

}9��P sum Ý¢ó�'�8	yÆ�Ý�
int *p = a ; // Jó¼ý¢ó p ¼' a p�Ý´�-�
int n = 3 ; // Jó¢ó n '
 3A3Ï 5.4 ;/1��|î�PÝ¼ýºÕ℄P�¸àìýºÕ�´
℄-�Ç sum

+= p[i]�	Q�P'�õ×��nnBÿ��;��òyp�-�ÝB7è �îP��à#¸àv«p�ÝlP¼	¢ó�»A�
int sum( int p[] , int n ) {

int i , sum = 0 ;

for ( i = 0 ; i < n ; ++i ) sum += p[i] ;

return sum ;
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Ï 8 a �P
}9�Ý p[] :R¼«{	p��¬¯�î��Î�	W¼ý:��p ¬P°ïáíáÝp�Õ9b9KÍ-�Íó�p�¢ó/��|pîp�����Ä^b%�à��C++ �©ÎÞ¸	W¼ý�¼ý¬P°Bÿp����X|¸à9ËlPD�ºCW00�»A�
int sum( int p[10] ) {

int i , sum = 0 ;

for ( i = 0 ; i < 10 ; ++i ) sum += p[i] ;

return sum ;

}¯�î�|ìëË�PÝællPK�Ú
8!�
int sum( int *p ) ;

int sum( int p[] ) ;

int sum( int p[10] ) ;	FLp�`�¸àï;ð6�Þp�Ý��×R	�¢óíá�¢|§
�P?;Õ&p�-�XªàÝB7è ��SRÆ�îÝý0�ãyFáÝp�3�P�Î|¼ý℄P�§�DÄ¼ý��|;�æ�p�ÝóÂ�9��ºÅ(£℄ÝH�P�X|u��1íáÝp��º3�P/�?;�9`�|¸à¼ýðó�»A�GÝp�õ�P�|;¶W�
int sum( const int * p , int n ) {

int i , sum = 0 ;

for ( i = 0 ; i < n ; ++i ) sum += p[i] ;

return sum ;

}Ah�|�1FáÝp�£℄�º3�P/��²Ý?;�A��FLC�p�Õ�P/��6�Þp�Ý��	W¢óFá�
void show_string( char * str[] , int no , char * sep ) {

for ( int i = 0 ; i < no-1 ; ++i ) cout << str[i] << sep ;

cout << str[no-1] << endl ;

}

...

char * startrek[] = { "Space" , "The" , "Final" , "Frontier" } ;

// �� : Space--The--Final--Frontier

show_string( startrek , 4 , "--" ) ;u�FXÞî|îÝp�Õ�P/`�3¶°î�|Þ9îp�ÝÏ×î��Ǒ|6¯�»A�
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8.4 ¢óFL
// �Õ×Jóp�/ÝXb-��õ
int sum( const int data[][3] , int r , int c ) {

int i , j , sum = 0 ;

for ( i = 0 ; i < r ; ++i )

for ( j = 0 ; j < c ; ++j )

sum += data[i][j] ;

return sum ;

}
...

int foo[2][3] = { {1,2,3} , {4,5,6} } ;

cout << sum( foo , 2 , 3 ) << endl ; // �� : 21¥��9�Ý data[][3] �|ìlP8	�
int (*data)[3] ; // ¼'ëÍJó sÝ¼ý
×Í¼' 3 ÍJóÝ¼ý�Í�|ìÝ�L℄PX��Ý�L�!�
int * data[3] ; // �;DëÍ¼ý-�Ýp�îPÝ data 
bëÍ-�Ýp���NÍ-�/Î¼ý�!øÝ�¼ý¬�B�ÎpÝ��ó��3ºÕî;ð6�ÞÎpÝ�ó��ó	¢óFá�3|îÝ�P��p�¢ó�GǑî const Îà¼�î�P¬�º?�p�/Ý£℄�2à8!Ý℄P�|ìÝ�PDDÄ�P¼'�ëîp�Ý-�Â�
// Þëîp�ÝXb-�K'�
 val

void setup_array( int no[][3][4] , int a , int b , int c ,

int val ) {
int i , j , k ;

for ( i = 0 ; i < a ; ++i )

for ( j = 0 ; j < b ; ++j )

for ( k = 0 ; k < c ; ++k )

no[i][j][k] = val ;

}
...

int data[2][3][4] ;

setup_array(data,2,3,4,1) ; // ¯p�-�/'
 1|îÝp�¢óÝÏ×î���|6¯�!øÝ�p�¢ó��¶W¼ýÝ℄P�
void setup_array( int (*no)[3][4] , int a , int b , int c ,

int val ) ;bn9îp��¼ý Ýn;�¢�Ï 139 °Ý/�FL¼ý¢�3&9Tàî�¼ýb`Ä6|¢�Ý℄PFá�P/¸à��µÎ¢óÎ|¼ýÝ¢�183lPFá�P�Ü»¼1�A�&Æ6�ã¶×Í�P�à¼�VgHÊ	
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Ï 8 a �P��ÝB7è �¬�'�-��Â�J8nÝ�PD�¶W|ìlP�
void setup( int * & p , int size , int val ) {

p = new int[size] ;

for ( int i = 0 ; i < size ; ++i ) p[i] = val ;

}
...

int * ptr ;

// ¯ ptr ¼ý¼'×s�â 5 ÍJóÝ�Vè , -��Â/
 1

setup( ptr , 5 , 1 ) ;¥���PÝÏ×Í¢ólP
¼ýÝ¢��à¼'��P/Ý p ¼ý��P²Ý
ptr ¼ýÎ!×Í¼ý�.h	�P/¯ p ¼ý¼'×±gHÝ�Vè `�Í®à�!¯ ptr ¼ý¼'hB7è �~ÞÌD¢óÝ'��setup �PÝ¢ó�8	yÆ�Ý�

int * & p = ptr ; // p ¼ý
 ptr ¼ýÝ¢�, p 
 ptr 3�P/Ý��
int size = 5 ;

int val = 1 ;.h	�P/Ý p ¼ýt¡¼'¢��3�P²Ý ptr ¼ý�º¼'!×Í2℄�u\ï�t3¢ó��¼ý p �GÝ¢��r &�J p ¼ý� ptr ¼ýµ��ËÍ&�}ñÝ¼ý�!�8��©�ÄÎ p ¼ýR�º¼' ptr ¼ýX¼'Ý�ë�¬	�PÆ�`�¼ý p ;|¼'±Ý�Vè �h�®¬�ºÅ(Õ3�P²Ý
ptr ¼ý�Ah×¼�µ�Î&Æ'� setup �PÝêÝ�h²	�PÆ��±¡�
p ¼ý�ÇǑ´�±gHÝè �ëµ^b�¢¼ý;D��QCWÝB7è ø´
101Ý®Þ�!øÝ�u�¸à�PgH×ÍÞî�Vè ��6|Ô·¼ýÝ¢�	W¢ólPFá�P/�»A�

void setup_2d( int ** & p , int row , int col , int val ) {
int i , j ;

p = new int*[row] ;

for ( i = 0 ; i < row ; ++i ) {
p[i] = new int[col] ;

for ( j = 0 ; j < col ; ++j ) p[i][j] = val ;

}
}
...

int ** ptr ;

// ¯ ptr Ô·¼ý¼' 3x5 ÝÞî�Vè , Xb-��Â/
 1

setup_2d( ptr , 3 , 5 , 1 ) ;
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8.4 ¢óFL6º��Ô·¼ý ptr ÎDÄ�P setup_2d Ý/IÆ� new B��ãÿÞî�Vè �.h��Bÿ3Ê	Ý`Î¸à delete Õwh�Vè /®¼�Ù�!øÝ�A�\ïÞ|î¢ó��Ý int ** & p ;W int ** p�J p � ptr Ëïµ
&�}ñÝÔ·¼ý�	�PÆ��±¡��P/¬P�¢¼ý¼'9°±gH¼Ý�Vè �.hB7è ø´¨éµÄQºsß�¢óï'Â�P/X¸àÝ¢ó��|'�ï'Â (default value)��µÎ1�¸àïA��íá¢óÝóÂ�J�Pº|ï'Â	®¢óÝFáÂ¸à�uÎ¸àïǑ��'�¢óÂ�J¢óï'ÂÝ®àµ�nT�¸àïu�'�¢óï'Â©�ÞÍÂà#¶3¢ó�Ç��
Ý¯_Ë �|ï-¸à��¸àï'ÂÝ¢ó�Xb¸àï'ÂÝ¢óK�wH3¢ó�ÝÏ��3¸à9°'bï'Â¢óÝ�P`��|Þ9°¢óã¢ó��6¯�h` C++ µ¸à¢óÝï'Â	�¢óÝíáÂ�»A�
// �Õt9ëóÝ¿℄õ
int square_sum( int a , int b = 0 , int c = 0 ) {

return a * a + b * b + c * c ;

}|îÝ¿℄õ�P square_sum�3¸à`tK�|©íá×Í¢óÂ�Í�ÎíáÝ¢óJÎ|ï'Â	®¢óÝíáÂ�.h�
// a = 2 , b = 0 , c = 0 , í� : 4

cout << square_sum( 2 ) << endl ;

// a = 2 , b = 1 , c = 0 , í� : 5

cout << square_sum( 2 , 1 ) << endl ;

// a = 2 , b = 4 , c = 8 , í� : 84

cout << square_sum( 2 , 4 , 8) << endl ;ãy_Ë 5�ÈÏ�6�¸àï¬P°©'�Ï×Í¢óÝï'Â�h`6�ÞÏ×Í¢óYwÕÏ�W
t¡×Í¢ó�»A�
// �ÕËÕëÍÑóÝt�Â
unsigned max( unsigned a = 0 , unsigned b , unsigned c ) ; // ý0
unsigned max( unsigned b , unsigned c , unsigned a = 0 ) ; // Ñ�	Ø�P¸àÝï'¢ó¡�µ��¹'�¨×Í©b¢óó��!Ý�P�|¹CW���»A|ìËÍ�PÝ¢ó�?	�×ø�¬u&Æ¸àÝ square_sum(3)�PD�J_Ë P�¾\�¸à¢ï
double square_sum( double a , double b = 0 , double c = 0 ) ;

double square_sum( double a ) ;
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Ï 8 a �P¸àï�|qAm��ÞXbÝ¢óK'�ï'Â�C++ ¬^bǑ|/
�»A�
int square( int x = 0 ) { return x * x ; }A��¿à��×¡�LÝ℄P¼'��P`�u�P¸à¢óï'Â�J¢óÝï'ÂG�|¶3�PÝ�×$ð�ÇÍæl���¶3�PÝ�L�»A�
// �P�× : �|Ǒá¢óÝï'Â
double square_sum( double a , double b , double c = 0. ) ;

...

// �P�L : ��Ǒá¢óÝï'Â
double square_sum( double a , double b , double c ) {

return a*a + b*b + c*c ;

}9øÝ!��|§
�P3�×��L$ð��T¸àÝ�!¢óï'ÂÝ�µsß�.�CW_Ë PXÊ��
8.5 �Px�	�P
á�PÆ�`��PX�¸àÝ£℄¼Ùx�
¢ó�3�P/�LÝ	I�ó44��Æ�LÝ�½�ó44�	�PÆ���¡�¢ó�	I�óµº�IǑ´�	ì×g�P�gÆ�h�P`�9°�ó�º¥±®ß�Ah×¼� òÝB7è £Ù���®¼�Ùb[25gºà��V�ób`¸àï�Ǒ1º�P/ÝØ°�ó£℄�¸ÿ�ó�|3�PÆ���¡1Dì¼��Õ�¡�gÆ��P`�|à#¸à��6¥±'��
h C++ ¿à static1ºC¼¾Õ9øÝ[��Ü»¼1�|ì
×Í���ó�P�¬�6�íá�¢¢ó�¬NgÆ�`Íí�ÂKº
×���P/Ix�Î¸àÝ×Í�V�ó
(static variable)�¬
Í'��Â��V�óÝ�ÂG3�PÏ×g�Æ�`'���¡µ¸àÆ1ºì¼ÝóÂ�¬�º�¥±'�óÂ�

int counter() {
static int i = 0 ; // i 
�VJó��Â
 0�©�Æ�×g
++i ;

return i ;

}u static �óA�^b'��Â�J C++ º��ÞÍ'
 0�\ï�|s¨¸à�V�óÝ�PbÍ©F��µÎ�P�|3¸à8!¢óÂ�QÿÕ�×øÝ�Õ���Íæ.µÎ3¸à�V�ó�	Q9�&Æ�'Ý�P¬^b¸à�¢Ý�½�ó�
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8.5 �Px��^�P rand() �Î3�P/¸àÝ�V�ó¼;D£℄�Ah�^�P�ÿ|3�íá¢óÝ�µì�yNgÝÆ�K�®ß�!Ý�^óC�A��^�P/Ý�V�ó3Ng�PÆ�`K¸à×øÝ�Â�J�^�PX®ßÝ�^óÞº×ø�
�¹�^�PÝ�ï?P�3Ï×g¸à�^�P�G�;ð&Æ6�Æ�
srand �P¼'��^�P/�V£℄Ý��Â�¸ÿNg�PÆ�`ºb�!Ý�^ó�¸àÝ℄P�¢å3Ï 45 °îÝ�PD1��x�P
C++ Ý�P/ãx�P��Æ��x�PÍ��b/F�¢ó��x�PÝælAì�

int main( int argc�char * argv[] ) ;Ï×Í¢óX��Ý
�P3Æ�`XíáÝC�Íó�C�ó�â�Æ�jÍ�Ý(C��ÏÞÍ¢óµÎ;D¢óÝC�p��Ü»¼1�A��Æ�jÝ(Ì

string_addition��¡#ÝëÝ¢ó5½
 cat dog fish�	¸àï3ú���íá

string_addition cat dog fishJx�P main ÝÏ×ÍJó¢ó argc Â
 4�ÏÞÍC�p� argv Ý-�5½

"string_addition"�"cat"�"dog"�"fish"�|ì�P3\áú��Ý "óC"¡�º��Í�Ýt�ó�ãyx�PKÎ|C�℄P\ãú��Ý£℄�
Ýf´9°óCÝ���&Æ¸àÝ3ý�j cstdlib/�LÝ atoi �P�Þ×ÍFÙÝC�óC»W×�ÝJóóC�

#include <iostream>

#include <cstdlib> // Tïà <stdlib.h>

using namespace std ;

int main( int argc , char * argv[] ) {
// \áÏ×ÍC�Jó¬Þ�»
JóóC
int max = atoi(argv[1]) ;

int no ;

for ( int i = 2 ; i < argc ; ++i ) {
no = atoi(argv[i]) ;

if ( no > max ) max = no ;

}
cout << "> max value : " << max << endl ;

return 0 ;

}�¥��ú��Ý¢óÎãC�p� argv ÝÏÞ���DR�
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8.6 /Fl½NÍ�PK�|3�P���G/F×�£℄�ñ§Ý�PD�9�£℄Ýl½µÎ�PÝ/Fl½ (return type)�&Æ�|3�P/¸à return ÞÍ¡ÝºÕ��X/ñ§Ý�PD�h`ºÕ��Ýl½Ç
�P/FÝl½�Aì» (a)�b`�P¬�6�/F�¢£℄�Aì» (b)�39��µì�/FÝl½µ�LWèÝl½�à void ¼�î�×Í�P��b9Í return B��¬Xb return �¡Ý£℄l½/�×ø�

(a) �ÕËóÝt�Â (b) ��ËóÝt�Â
int max( int a , int b ) { void print_max( int a , int b ) {

if ( a > b ) if ( a > b )

return a ; cout << a ;

else else

return b ; cout << b ;

} }×�¼1�NÍ�PG�/F×�£℄�u�×gX�&9�£℄�J�|Þ9°£℄à�xl½53Ý℄P��R¼�»A�
// �L×��ó�xl½
struct Complex {

double re ;

double im ;

} ; // ���Ý5r
Complex set_complex( double real , double imag = 0 ) {

Complex foo ;

foo.re = real ;

foo.im = imag ;

return foo ; // /F foo

}¸à�xÝ`^Î�x/Ý£℄b8nP�A�{ÎÞP8nÝ£℄�ów3×Í�x/D�ºCW0��.h9Ë℄P��ÿÊ)XbÝ�µ�39Ë�µì�¸àï��6�DÄ×°¢óÞ£℄/X�ñ§Ý�PB��¼ýl½Ý/F�P��|/F¼ýl½Ý�ó��µÎà¼/FØÍ£℄Ý�ë�»A�
(a) ñ§Ý�PD (b) �PD : /F¢ó�´�óÂÝ�ë

int a = 3 , b = 5 ; int * max( int *p , int *q ) {
int *c = max(&a,&b) ; return ( *p > *q ? p : q ) ;

*c = *c + 10 ; }
cout << b << endl ;

196



8.6 /Fl½9��P max Ý/Fl½
×ÍJó¼ýl½�à int * ¼�î�ãy¼ý�óÎà¼;D!l½�óÝ�ë�.h/F¼ýÝà�	QÎ�ÞØÍ£℄Ý�ë/F�����Î£℄Í�ÝóÂ�´�îPÝñ§�PDI	�ÞËÍJóÝ�ëFá
max �P�ãËÍ¼ý¢ó p�q #[��µÎ C++ 5½Æ�Ý

int *p = &a ; // ¼ý¢ó p ¼'Fá�ó a Ý�ë
int *q = &b ; // ¼ý¢ó q ¼'Fá�ó b Ý�ëBÄ'�¡�¼ý¢ó p º¼'Fá�ó a Ý�ë��¼ý q º¼' b Ý�ë�ãy�P6�/F×¼ýl½�	f´ÄË¼ýX¼'ÝóÂ��¡��Pº/F¼'´�óÂÝ¼ý¢ó��µÎ3 a � b Ëï� ´�ÝJó�ë�|Í»���ãy b ´ a Â
��.h�PÞ/F q ¼ý��µÎ b Ý�ë�	�PD�×/Õñ§�PI	`�C++ Æ� int *c = q�¸ÿJó¼ý c ¼'¼ý¢ó q X¼ÕÝJó��µÎ b Ý�ë�DÄ c ¼ýÝ #ºÕ¡�b ÝóÂt¡��;�W
 15�|îñ§I	Ý�PD�|
×M�;W|ì℄P�
(a) ñ§�P

int a = 3 , b = 5 ;

*max(&a,&b) += 10 ; // Æ� *q += 10, .
 q ¼ý¼Õ b Ý�ë
cout << b << endl ;9�Ý max(&a,&b) /F¼ý¢ó q�.h *max(&a,&b) += 10 �µÎ8	y *q +=

10�ãy¼ý¢ó q Î¼' b Ý�ë�.ht¡ b ÝÂ�;W 15��6B += Ý¼\6b×ÍB7è à¼;D��ÝóÂ�9ÌF3Ï 2.6 ;�b©½ú��A� max Ý¢óÎ¸à¢�℄PÞ£℄Fá�P¸à�Jñ§Ý�PD��P6;¶

(a) ñ§Ý�PD (b) �PD : /F¢ó�´�óÂÝ�ë

int a = 3 , b = 5 ; int * max( int &m , int &n ) {
int *c = max(a,b) ; return ( m > n ? &m : &n ) ;

*c = *c + 10 ; }
cout << b << endl ;�P�º�� 15��º��3�P¢ó�Ý¢ó &m�&n ��¢�l½�5½
 a �

b Ý¢���3/FB��Ý &m � &n JÎ�� m � n Ý�ë��µÎ a � b Ý�ë�t¡¼ý c Jº¼' a � b ËJóÝÍ�×Í�ë�	�P/F¼ý`�6©½º�¼ý��¼'�P/IX�LÝ�óT¢ó�.Í3�PÆ��±¡KºǑ´ (	Q static �V�ót²)�.h|ìÝ�PDÎý0Ý�
(a) ñ§�PD (b) �PD : '� s C�

char *p ; int * char_str( char a , int n ) {
p = char_str(’x’,10) ; char s[100] = { ’\0’ } ;

cout << p << endl ; for ( int i = 0 ; i < n ; ++i )
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s[i] = a ;

return s ;

}�P char_str Ý®àÎ�C�ã n Í a C-XàWÝC��¬��52��P/Ý
s C-p�3�PÆ��±¡�ÇǑ´�p�ÝB7è º��Ù[/|ºÍ¸�P¸à�.h�PuÞ9øÝB7è /F�¼ý p��v�Pu�DÄ p ¼ý�DãÑ;Æ��Ù[/ÝB7è /��JºSsÆ�ý0 (run-time error) ��\�u�P6�/F×Í¼ý�×���¹/Fõ`�ó�ë�|îÝ�µ�|3�P/¸à�Vè Ý℄P99¼�X�»A�

(a) ñ§�PD (b) �PD
char *p ; int * char_str( char a , int n ) {
p = char_str(’x’,10) ; char * s = new char[n+1] ;

cout << p << endl ; for ( int i = 0 ; i < n ; ++i )

... s[i] = a ;

delete p ; s[n] = ’\0’ ;

return s ;

}ãy¸à new ℄PãÿÝ�Vè �ÍªàÝB7è ÎÕòD3Ý�hè º¹�1ºàÕÂÕ delete TïÎ�PÆ���¡��ºÞhB7è X/�Ù¥±¸à�¸à9øÝ℄Pµ�ºCW�¢ÝÆ�îý0�¢�l½Ý/F¼ý�¢�K�|à¼ #2¢ï¨×Í�ó£℄�	�P/F×Í¢�l½`�µ��½�|DÄ�PÝ/F #2\ãTïÎ?;/F�óÝ£℄�Ü»¼1�|ìÝ¼�Ë\KºÞJó c ÝÂ�%�Jó a�
(a) �¸à�P (b) ¸à�P

int a = 3 , c = 5 ; int & fn( int &d ) { return d ; }
int &b = a ; ...

b = c ; int a = 3 , c = 5 ;

fn(a) = c ;¼\Î¿à¢� b  #2Þ c ÝÂ�%� a�¬�\QÎDÄ×Í�P|? #2℄PÞ c �%� a�Íx�Ýn"B�
 fn(a) = c�ãy¼�ºÕ�Ý�Í®àÎ\��r���óÝóÂ (read value) Dá¼��óX3ÝB7è �ë (location

value)��µÎ1�¼�ºÕ�Ý¼\6�b×ÍB7è ¼;D�\ÝóÂ�ãy�P fn Ý/Fl½Î×Í¢�l½� #2��½/F�óÝB7è �ãÍ/FB� return d �á��½¢ó d X3B7è �Q�¢ó d êÎíáÝ�P�ó
a Ý¢��.h�Ý×Í�º¡ fn(a) X��Ý)Î�ó a ÝB7è �fn(a) = cÝ®àµÎ\� c ÝóÂ¡Dá a X3ÝB7è �¬A�Þ�P fn ;W fn2�
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int fn2( int & d ) { return d ; }J fn2 �PX/FÝ�Î d ÝÍ���Î d Ý�%��%	Q���� a Í��!`X/FÝ�%£℄3�PÆ���¡º�ÇǑ´�.h��Hw3¼�ºÕ�Ý¼\à¼;D£℄
int a = 3 , c = 5 ;

fn2(a) = c ; // ý0¬�ÑÎÍ/F¢�TïÎ�%K�|3¼�ºÕ�Ý��¸à�»A�
int a = 3 , b , c ;

b = 3 * fn(a) ; // b �y 9

c = 2 * fn2(a) ; // c �y 6ãh�á�	�P/F¢�l½`�ãyÍ�|Yw3 =�+=�-=�*=�/=�++�
-- �ºÕ�Ý¼\��.h�Ǒ�P¸àÝ�ã��9�Î/F¢�l½Ýx�§ã�|ì�|×Í»�¼1��

(a) ñ§�PD (b) �PD
int a = 4 , b = 6 ; int &max( int &p , int &q ) {
max(a,b)++ ; return ( p > q ? p : q ) ;

min(a,b)-- ; }
cout << " a = " << a ; int &min( int &p , int &q ) {
cout << " b = " << b ; return ( p > q ? q : p ) ;

cout << endl ; }9�Ý�PÎ�¯ a � b Ëó Ý´�ó�Ǒ 1�´�óXt 1� int &max �PÝ®àÎ/FËÍ¢ó p T q Ýt�óÝ¢��int &min �PJ/F¢ó�t�óÝ¢��	 C++ Æ� max(a,b)++ `�´���§�P max(a,b)�h`�PÝ¢ó p� q 5½Î�ó a � b Ý¢��u p ´ q �`�Jµ/F p Ý¢��ÍJ/F q Ý¢��.h max X��ÝÇÎ a � b Ëï´�óÝ¢��|Í»¼1�max 
 b Ý¢��#ì¼ C++ Æ�Ý b++�.h b ÝÂ�W 7�!§ min(a,b)-- ÝÆ���

a--�.h a t¡
 3�|î
℄-�ÕR��?	Þ max(a,b) Tï min(a,b) 	W�ó:��¬¯�î¬�D3AhÝ�P�ó�A�Þ�P/Fl½Ý¢��r (&) �t�J�Pµ��Hy ++� -- Ý¼���PÝ return B�X/FÝB7è Î×Íyîº��Ù/[Ýõ`�óB7è ��µÎ�P¬^b/F×ÍB7è �|à¼;D£℄�.h|ìÝ¸à℄Pµbý0�

int max( int &p , int &q ) { return ( p > q ? p : q ) ; }
int a = 4 , b = 6 ;

max(a,b)++ ; // ý0Ý¸à¥��h` max �PÎ/F¢óÝóÂ��&¢óXªàÝB7è �.h��	WºÕ�Ý¼Â25¸à�!øÝ�µ�Êày =�+=�-=� · · · �v«ÝºÕ��»
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int max1( int &p , int &q ) { return ( p > q ? p : q ) ; }
int &max2( int &p , int &q ) { return ( p > q ? p : q ) ; }
...

int a = 4 , b = 6 ;

max1(a,b) = 10 ; // ý0
max2(a,b) = 10 ; // Ñ��a = 4 , b = 10!øÝ��Pu�/F¢�l½Ý�óTÎ�`�Í¥�¯4�/F¼ýl½8!��Î6�/Fõ`�óÝ¢��»A�
// íáWº5ó p�u�y 60�J�� 60�
int & adjust_score( int & p ) {

int q = 60 ;

return ( p > q ? p : q ) ;

}
...

int no ;

cin >> no ; // íáWº no

adjust_score(no)++ ; // �5¡��Ǒ 1 59�uíáÝWº no �y 60 5`�J�PX/FÝ¢�Î×Í3�PÆ��¡�ÇǑ´Ýõ`�ó p�h`�¸ÍǑ 1 Î^b�LÝ�.h�PÞº�ý�bn�P/F¢�l½ÝTà�Þ3|¡ÝºÕ�«µ`ºBð¸à�
8.7 �P¼ý¼ýtÝ�|à¼¼'×°B7è ²���|à¼¼'�P�9v©�Ý¼ý�Ì
�P¼ý (function pointer)��P¼ý
Ý��û;¼ýb°5½�6�Þ�PÝ/Fl½��ÍX¸àÝ¢ól½3�L�µ�¶��»A�

// fn1 �P¼ý�|¼'Xb¸à×ÍJó¢óC/FJóÝ�P
int (*fn1)( int ) ;

// fn2 �P¼ý�|¼'Xb¸àËÍ�Fó¢óC/F�FóÝ�P
double (*fn2)( double , double ) ;9����P¼ý(ÌÝÀr��|6¯�|¹��P/F×¼ýÝ�L���9ø�LÝ�P¼ý�µ�|�ã2¼'�¢¢ó�/FÂl½8!Ý�PÝ�.hA��LÝ|ì¿v�P�
int abs ( int a ) { return a > 0 ? a : -a ; }
int square ( int a ) { return a * a ; }
int cubic ( int a ) { return a * a * a ; }

int min ( int a , int b ) { return ( a > b ? b : a ) ; }
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8.7 �P¼ý
int max ( int a , int b ) { return ( a > b ? a : b ) ; }J&Æ�|¸à
int (*foo)(int) = abs ; // foo ¼Õ abs �P
cout << foo(-5) << endl ; // Æ� foo(-5) 8	y Æ� abs(-5)

foo = square ; // foo ¼Õ square �P
cout << foo(-2) << endl ; // Æ� foo(-2) 8	y Æ� square(-2)

int (*bar)(int,int) ;

bar = min ; // bar ¼Õ min �P
cout << bar(3,5) << endl ; // Æ� bar(3,5) 8	y Æ� min(3,5)

bar = max ; // bar ¼Õ max �P
cout << bar(3,5) << endl ; // Æ� bar(3,5) 8	y Æ� max(3,5)

bar = abs ; // ý0�bar �P¼ýX¼ÕÝ�P6�
// ËÍJó¢ó¯�P�|	W¢óFá¨×Í�P�Î¸à�P¼ýÝx�§ã�Ü»¼1�|ì�LÝ×ÍOõ sum_by �P��|#å×Í�P¢ó�ËÍJóXxWÝP��à¼�Õ3hJóP�/ÝXbJóBÄ�P�§¡ÝÀõ�

int sum_by ( int (*fp)(int) , int a , int b ) {
int s = 0 ;

for ( int i = a ; i <= b ; ++i ) s += fp(i) ;

return s ;

}Ahµ�|¸à
// �Õ abs(-2) + abs(-1) + ... + abs(2)

cout << sum_by( abs , -2 , 2 ) << endl ; // �� 6

// �Õ square(-2) + square(-1) + ... + square(2)

cout << sum_by( square , -2 , 2 ) << endl ; // �� 10

// �Õ cubic(-2) + cubic(-1) + ... + cubic(2)

cout << sum_by( cubic , -2 , 2 ) << endl ; // �� 0

// ý0��P¼ý©�¼Õ6�×ÍJó¢óÝ�P
cout << sum_by( max , -2 , 2 ) << endl ;|îÝ�PDA��Þ abs�square�cubic ��P	W¢óFá sum_by �P/�u�|×�℄PÿÕ!øÝ[��J�ã¶ëÍv«Ý�P��¾WêÝ�»A�
int abs_sum ( int a , int b ) {

int s = 0 ;

for ( int i = a ; i <= b ; ++i ) s += abs(i) ;

return s ;
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}

int square_sum ( int a , int b ) {
int s = 0 ;

for ( int i = a ; i <= b ; ++i ) s += square(i) ;

return s ;

}

...9Ë¶°8	2�Bz�v�Ǒ�PÝ�Ó��TÁæ�¹¸à�Þ�P	W¢óFá¨×Í�P��|è��PºÕÝ�ã��93 C �PÎBð�¸à�Q�E C++ Ý�P'�õ�����|¸à¨×Ë℄P¼¾Õ!øÝ[��9ÞºÕÏèÚa+Ûýãø��P0`�Ǒ|+Û�
8.8 �/�P	_Ë 3_Ë�P`�ºÞ_Ë�WÝ�PêýD (object code) Hw3JÍ�Æ�DÝØ��	�PÆ�6�àÕh�P`�J�PDÝÆ�ø�µºã¨3Ñ3Æ�ÝB�»?�PÝêýD2℄Æ���Õ�P��Æ���¡��P�º/Õæ¼ÝB�µ�Æ��×�¼1�N	�PD���Æ��P`��PK6��ð` Ü²�§×°�®�»A��§¢ó£℄ÝFL�TÎÞæbÝ£℄ã�³�§�-ÝõD �ÕB7è ;D���Ü»¼1�

int i = 3 , j = 5 ;

int max1 , max2 ;

max1 = ( i > j ? i : j ) ;

max2 = max(i,j) ;

int max( int a , int b ) {
return a > b ? a : b ;

}|îÝ max1 � max2 KÎ;D i � j ËJóÝt�Â�Q�GïÎà#¸à��Ýf�B�Oÿ��¡ïJDÄ�P�§�!øÎ�ÕËóÝt�Â�¸à�PÝ℄Pµ6�Ü²�ð` �B7è Þ i � j �%Õ�PÝ¢ó�.hµ�ÿ´Gï�Bz�Q�¸à�PÝ�§℄P��|�Ǒ�PDÝ�\P�¸ÿÎ¼Ý�Pî��®´
Dê�
Ý�Ǒ�PÝ[£�C++ èºÝ×Í^×�Ç�/�P (inline function)��|!`1b¸à�PÝ�\P��¸à�PÝBzP�Í�ÍÝ�¯µÎDÄ5��PÝ�PD�à#ÞÍ»W×�Ý�PB�wH3�Pñ§Ý2℄�E¸àï����Æî)ÎÆ��P�¬E C++ ���¬^bÆ��P��Î×�Ý�PD�|î»���max2 = max(i,j)ÎÞ�P max(i,j)Æ�Ý��Dá max2�¬uÎÞ max�P�L
�/�P¡�JÏ�Ý_Ë µº5��PD��Þ�PB�»W×��PB��Ç max2 = i > j ? i : j�Q¡�
�_Ë�.h_Ë��¡�¬^b®ß max�PêýD�Ah�Q^b¢ó�%�Ü²�ðÝ` sß�.h¸à�/�
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8.9 �PP»Pµ�|;68	ÝÆ�` �!`9�Îà#Þ�P_Ë3�PD�/ (inline)Ý�¤��Þ×�P�LW�/�P©63�PÝ/Fl½�GǑî inline Ç��|î»
»�
inline int max ( int a , int b ) {

return a > b ? a : b ;

}ãy C++ ºÞ�/�PÝ�PDà#wH3ñ§�PÝ2℄�A��PD3&92℄K¸à�/�P�Jt¡®ßÝ�Æ�DÝjn��º´��h²��/�PE_Ë ���©Î×Ë�È�®�¬^bú×P�A��/�PÝ�PH�Ó�øÄ_Ë X��§Ý�æ�J�/�P)Î|×�Ý�P℄P_Ë�×�¼1�Ey�óH9Ý�P����×Í
�/�P¬^b%�®à�
8.9 �PP»\�Ý�P'�Î|'��P
�P'�ÝmT�R��P'�õÞ®Þ�5�W×M×M�Æ�ÝM»�N×ÍM»�|×Í�P¼����¡�L�P�,²I�PDÝ+«�u3Ø�P�6�¸àÕÍ¸�P�J¥�|îÝ℄P�àÕX6�Ý�P
t���

�.hJÍ�PDµÎã&9Ý�P=#�W�#ì¼��P'�õÝx���µÎã¶�G�LÝXbÝ�P�PD�	Xb�PÝ�PD�W¡�JÍ�P�µ'��WÝ�9øÝ�P'�§F�ÎÍ½\Ó�Õ°
(divide-and-conquer) Ý*»�u|ß®aîÝíXñ¼f�×Í�P�&Í�PA!íXñîÝ®¼õ�X��§Ý£℄µÎ3íXñîÝÎ`�ã¶�PDµA!3'���Ýß®a×ø�9Ë�P'�℄PbÍ©F�ÇÎ£℄��§£℄Ý�PÎ5�'�Ý�	�PÝ�PD�ÿ�`�ÍX�LÝ£℄�ó��P�Kº8	�Ó���|sßíá�ª	Ý£℄Õ�P/�×PXá�TïÎ3�P/?;Õ�T;�Ý£℄�9øÝ�µKºSR�PÆ�ý0�u�PÎã×NßÜæã¶�J��|.BhÝÚ;���CW&�ã¶���«Qê�!Ý�P��á�9Ë�µºCW|¡Ý�Pî�ßõP°5ïÍ Ý-²��áX'�.h9v|ã¶�P
xÝ'�§FÆB����Z�4QAh��.ï)Î�!YÍaÝ�Í+°�¬��à¼'��ÓÝ��P�¹ÿêYÝ��Ý�P'�℄P��CW?¡.ê�!�P'�§FÝæp�|ì&Æà¿Í»�¼îP�PÝ¸à�C�óC8Ǒ
C++ ×�ÝJó9�¸à°Í�-àÝB7è �ÍX���Ýt�ÝÑJó

232 − 1�Þ� 43 �¼��9øÝ��P°à¼�ÕøÄ 13 ! ÝóC�A�6��§
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Ï 8 a �PËÍ��ÝJó��'øÄ 20 �óÝJó °JºÕ�J C++ XèºÝJól½µ�ÈàÝ�39Ë�µì�×�Ý�§℄PÎ¸àC�¼;DJó�9�&Æ�àC�℄P¼ã¶ËÍ�JóÝ8Ǒ�×�Ǒ°ÝÄ�Îã�?¼×�×�8Ǒ�!`���ÊÕ
�Ý®Þ�
Ý�§℄-�´�ÞËÍC����W×l�3´yÝC�óCÝG«ǑîC- 0�¸ÿËÍC������Ü»¼1�ub|ìËóCC�8Ǒ�J´�ÞyC�;W�
"9876543210" "9876543210"

+ "123456" ==> + "0000123456"

--------------- ---------------#ì¼�µ�|¸à℄ºãC�Ýt¡×ÍC-××?GǑ�	Q3Ǒ°Ä����ÊÕ
�Ý®Þ�3�P��&Æ6�ãóCC-�ÕÍETÝóCJó�uÆá×óCC-
 ’n’�JÍETóC n µÎC- ’n’ �C- ’0’ � ÝûÒ�Ç n = ’n’ -

’0’�u�ãóC n OÿC- ’n’ J�à ’n’ = static_cast<char>(n+’0’) Oÿ�ËÍC-óCõÎÍ
��|�ÕÍÂt| 10 ¡Ý¤ó�A|ìÝ c�
char a = ’9’ , b = ’7’ ;

int s = ( a - ’0’ ) + ( b - ’0’ ) ;

int c = s / 10 ;3°Ý�§}��Ó°�&ÆÞ�º
®¼Þê�óCC�8Ǒ bigint_addition.cc

01 #include <iostream>
02 #include <string>
03
04 using namespace std ;
05
06 // C�Jó8Ǒ
07 string bigint_addition( string a , string b ) {
08
09 int i , tmp ;
10
11 // �ÕËóCC���-Â
12 int size_difference = a.length() - b.length() ;
13
14 if ( size_difference < 0 ) size_difference *= -1 ;
15
16 // Þ´yÝóCC��G�îC- 0 , ¸ÿt¡ËC���
17 if ( a.length() > b.length() )
18 for ( i = 0 ; i < size_difference ; ++i ) b = ’0’ + b ;
19 else
20 for ( i = 0 ; i < size_difference ; ++i ) a = ’0’ + a ;
21
22 string sum = "" ; // C�óCõ
23 int carry = 0 ; // Ǒ°Ý
�ó
24
25 // ãC�Ýt�C-?GǑ, Þ
�ÝóCDá carry �ó�
26 for ( i = a.length()-1 ; i >= 0 ; --i ) {
27 tmp = ( b[i] - ’0’ ) + ( a[i] - ’0’ ) + carry ;
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8.9 �PP»
28 sum = static_cast<char>(( tmp % 10 + ’0’ )) + sum ;
29 carry = tmp / 10 ;
30 }
31
32 // �§t¡yì
�óC
33 if ( carry ) sum = static_cast<char>( carry + ’0’ ) + sum ;
34
35 return sum ;
36
37 }
38
39 int main() {
40
41 string a , b ;
42
43 cout << "> íáËÍÑJó : " ;
44 cin >> a >> b ;
45
46 cout << ’\n’ << a << " + " << b << " = "
47 << bigint_addition(a,b) << endl ;
48
49 return 0 ;
50
51 }
52Æ���
01 > íáËÍÑJó : 9876543210 1234567890123
02
03 9876543210 + 1234567890123 = 1244444433333
04

FÎpóC3Ï0aÝFÎpP»143��&Æ+ÛÝA¢¸àóC¼;DC-ÝFÎp£℄�9°C-�|ÎýãÝ ASCII14 C-���|Î�ZC�¢ã�ðC-ÝFÎp£℄�&Æµ�|C�ËË�!ÝCl�9�&ÆÞ¿à�PÝ℄P¼�xóCC-ÝFÎp�¬ÞÍ���3h�P��&ÆÞJÍ�PM»5
°Íx�I	�Ï×I	
\á£℄�ÏÞÍÕÏ°ÍM»5½Î¿à�!Ý�P¼�x����ztFÎpC�p��Ah×¼�x�PI	µ8	Ý�Ǒ�z½�!`
Ý¯x�P�Hè�Õ�PÝGð�&Æ©½¸à�PÝæl¼�×�PÝD3�FÎpóC math_bitmap.cc
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01 #include <iostream>
02 #include <string>
03
04 using namespace std ;
05
06 // NÍóC
 5 x 5 ÝFÎp
07 const int ROW = 5 , COL = 5 ;
08
09 // �xFÎp
10 void build_bitmap( const string& , string * ) ;
11
12 // ��FÎp
13 void print_bitmap( const string * ) ;
14
15 // ztFÎp
16 void clear_bitmap( string * ) ;
17
18 int main() {
19
20 // no : 
íáÝóCC�
21 // bitmap : p�
N×�XxWÝFÎpC-£℄
22 string no , bitmap[ROW] ;
23
24 while( 1 ) {
25 cout << "> íáÑJóC� : " ;
26 cin >> no ;
27 if ( no == "0" ) break ; // ®Ò
28 build_bitmap( no , bitmap ) ; // �xFÎp£℄
29 print_bitmap( bitmap ) ; // ��óCÝFÎp
30 clear_bitmap( bitmap ) ; // ztFÎp
31 cout << endl ;
32 }
33
34 }
35
36 // �xíáóCC�ÝFÎp
37 void build_bitmap( const string& no , string bitmap[] ) {
38
39 // FÎpóC : �èÍóC 0 , 1 , 2 , ... , 9
40 static unsigned char no_bitmap[10][ROW] =
41 { {14,17,17,17,14} , {4,12,4,4,14} , {14,17,2,4,31} ,
42 {30,1,14,1,30} , {2,6,10,31,2} , {31,16,30,1,30} ,
43 {15,16,30,17,14} , {31,1,2,4,8} , {14,17,14,17,14} ,
44 {14,17,15,1,30} };
45
46 int i , n , r , c ;
47 for ( r = 0 ; r < ROW ; ++r ) {
48 for ( i = 0 ; i < no.size() ; ++i ) {
49
50 // �ÕN×�XETÝFÎp£℄
51 n = no_bitmap[ no[i] - ’0’ ][r] ;
52
53 // �ÝFÎpóC/ubóC J|Ïr��, ÍJǑîèç
54 for ( c = COL-1 ; c >= 0 ; --c ) {
55 bitmap[r] += ( n & ( 1 << c ) ? ’*’ : ’ ’ ) ;
56 }
57
58 // NÍóC� àËÍèçâ�
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59 bitmap[r] += " " ;
60 }
61 }
62 }
63
64 // ��FÎp
65 void print_bitmap( const string * bitmap ) {
66 for ( int i = 0 ; i < ROW ; ++i ) cout << bitmap[i] << endl ;
67 }
68
69 // ztFÎp
70 void clear_bitmap( string bitmap[] ) {
71 for ( int i = 0 ; i < ROW ; ++i ) bitmap[i] = "" ;
72 }
73Æ���
01 > íáÑJóC� : 1234567890
02 * *** **** * ***** **** ***** *** *** ***
03 ** * * * ** * * * * * * * * *
04 * * *** * * **** **** * *** **** * *
05 * * * ***** * * * * * * * * *
06 *** ***** **** * **** *** * *** **** ***
07
08 > íáÑJóC� : 0
09 3|î build_bitmap Ý�P��NÍóC¸àÝ 5 �¶ 5 �ÝFÎp£℄¼�î�ãyN×�G6� 5 Í�- (bit) Ýè �
Ý3K�ð�&Æ©½¸à 8 Í�-Ý unsigned char è ¼;D�.h�PÝ unsigned char 3¸àî�C-Pn��©Îà¼�ö2;D 8 Í�-ÝJó��|;D 0 Õ 255 � ÝJó�h²\ï�º��3 clear_bitmap �PÝ bitmap ¢ó
p�ÿP�¬ÍælQÎ
¼ýÿP�¬Ëï3¢ó�Ý�Lî¬P-½�3�P��&Æ¿à�-�Õ48¼¾\Ø�-Ý£℄�»A�1 << c���ÞóC 1 ?¼É� c Í�-�H��¡�¸à & ºÕ��óC n f´��µÎ n & ( 1

<< c )�ãÍ�Õ��µ�|á¼Jó n ã�\ó¼Ï c+1 Í�-ÎÍbÂ�\ïãh�P�|.á�×Í 16 × 16 ÝFÎp£℄�K6�¸à 32 Í�-à
(byte) Ýè � 8000 Í9ø��Ý�ZCµ6¸à 256 KB Ýè �.h 4 Í 16 ×
16 Ý�!�ZClµ�ªà 1 MB ÝB7è �u��ÊÍ¸��ÝCl�Jµ�|á¼
¢�ZCl6��ð&9è ¼;DÝæ.����P3&9ó.�Ì8�/�Kº'�×°℄P¯¸àï¿à×°��Ý¼��µ�|Þ
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Ï 8 a �PØ�PÝ%�i3ÇKî�9vÝ¼�;ðv«|ìÝ℄P�»A�u�3ÇKîi� sin(x) �P3 x +y [a,b] � Ý%�
plot sin(x) [a,b]9�Ý plot 
9°�Ì8�/×ÍÝ��.0%Ý�P��Í¡Ý sin(x) [a,b]J
h�PÝíá¢ó�A��;i¨×Í�P cos(x)�JG�ÞíáÝ�P(Ìð*Ç��Ah×¼�9° sin(x) �P�µ�W¨×Í�PÝíá¢ó�
Ý¾Õ9ÍêÝ�39��&Æ�|¸à�P¼ý¼�Wv«Ý���»A�|ìÝ�P

print_function �|Þ sin(x) � cos(x) �P3 x +y [a,b]   6vW d �	Ý�PÂ���¼�ví�`| c �Ý℄P�î�
print_function( sin , a , b , d , c ) ;

print_function( cos , a , b , d , c ) ;9v�PÝ'�℄°�µÎ¿à�P¼ý¼�W��P¼ýÝ®àÎÞ�P	W¨×Í�PÝ¢ó¸à�9ø�|¸ÿ×°�PÝ¸à?�ã��P¼ý function_ptr.cc

01 #include <iostream>
02 #include <iomanip>
03
04 using namespace std ;
05
06 // fn(x) = x * x
07 double square( double x ) { return x * x ; }
08
09 // fn(x) = ( x - 1 ) ( x - 1 )
10 double f ( double x ) { return x * x - 2. * x + 1. ; }
11
12 // | c ��� �P fn 3  [a,b] �Â,   Þ6vW division �	
13 void print_function( double (*fn)(double) , double a , double b ,
14 int division = 20 , int c = 3 ) {
15
16 int i , j ;
17
18 // ��ý�
19 for ( i = 0 ; i < c ; ++i )
20 cout << setw(6) << " X " << setw(7) << "F(X)"
21 << setw(4) << " " ;
22 cout << endl ;
23
24 for ( i = 0 ; i < c ; ++i )
25 cout << setw(6) << "====" << setw(7) << "===="
26 << setw(4) << " " ;
27 cout << endl ;
28
29 // n 
�PÝFó
30 int n = division + 1 ;
31
32 // x 
�PÝ��ó, dx 
N×�	Ý��
33 double x = a ;
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8.9 �PP»
34 double dx = ( b - a ) / division ;
35
36 // �ÕtK6�Ý�îÝ�ó r (row)
37 int r = n / c ;
38 if ( r * c < n ) r++ ;
39
40 // t¡×�X6��îÝ�ó
41 int s = n - r * (c-1) ;
42
43 // �FóÝ�ó�ó| 2 �í�, v�ó�ó��ÝI	�î 0
44 cout << fixed << setprecision(2) ;
45
46 // �� r � (row)
47 for ( j = 1 ; j <= r ; ++j , x += dx ) {
48
49 // ��G c-1 � (column)
50 for ( i = 0 ; i < c-1 ; ++i )
51 cout << setw(6) << x+(r*i)*dx << setw(7) << fn(x+(r*i)*dx)
52 << setw(4) << " " ;
53
54 // ��t¡×�
55 if ( j <= s ) cout << setw(6) << x+(r*(c-1))*dx
56 << setw(7) << fn(x+(r*(c-1))*dx) ;
57
58 cout << endl ;
59
60 }
61 }
62
63 int main() {
64
65 // �� x*x 3 [0,1] ÝóÂ, |ï�Ý 20 �	6v, C 3 ���
66 cout << "> X*X : " << endl ;
67 print_function( square , 0 , 1 ) ;
68 cout << endl ;
69
70 // �� (x-1)(x-1) 3 [0,3] ÝóÂ, | 30 �	6v, v 4 ���
71 cout << "> (X-1)(X-1) : " << endl ;
72 print_function( f , 0 , 3 , 30 , 4 ) ;
73
74 return 0 ;
75
76 }
77Æ���
01 > X*X :
02 X F(X) X F(X) X F(X)
03 ==== ==== ==== ==== ==== ====
04 0.00 0.00 0.35 0.12 0.70 0.49
05 0.05 0.00 0.40 0.16 0.75 0.56
06 0.10 0.01 0.45 0.20 0.80 0.64
07 0.15 0.02 0.50 0.25 0.85 0.72
08 0.20 0.04 0.55 0.30 0.90 0.81
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09 0.25 0.06 0.60 0.36 0.95 0.90
10 0.30 0.09 0.65 0.42 1.00 1.00
11
12 > (X-1)(X-1) :
13 X F(X) X F(X) X F(X) X F(X)
14 ==== ==== ==== ==== ==== ==== ==== ====
15 0.00 1.00 0.80 0.04 1.60 0.36 2.40 1.96
16 0.10 0.81 0.90 0.01 1.70 0.49 2.50 2.25
17 0.20 0.64 1.00 0.00 1.80 0.64 2.60 2.56
18 0.30 0.49 1.10 0.01 1.90 0.81 2.70 2.89
19 0.40 0.36 1.20 0.04 2.00 1.00 2.80 3.24
20 0.50 0.25 1.30 0.09 2.10 1.21 2.90 3.61
21 0.60 0.16 1.40 0.16 2.20 1.44 3.00 4.00
22 0.70 0.09 1.50 0.25 2.30 1.69
23 3h�P���PX6���Ý£℄ó� (n) ��ó (c) ÆB���ãy�PÂÎãî�ì�ã¼��Ý℄P����'G c-1 �Ý�ó
 r�t¡×�Ý£℄ó�
 s�J&Æb|ìÝn;P�

n = r * (c-1) + s9øÝn;PCWG c-1 �Xm���Ý�ó r ¬�Î°×Ý�A��¯ r ÷�÷?�JBÄ��ÝºÕ�á�r �|ãW ⌈ n
c
⌉��µÎ�A� n � c ÝfÂA�b�óI	`�JPf�
��8	y�P�Ý

int r = n / c ;

if ( r * c < n ) r++ ;9��|¿à3 cmath ý�j/Ý
��P�ceil� ;¶W r = ceil(n/c)�	 rÿá¡�t¡×�Ý£℄�ó s µ�|¸à n - r * (c-1) Oÿ�h²3�P��
Ý¸ÿí�ÝóCE��&Æ¸àÝ3Ïè×aX+ÛÝ�×í�}P¼'��FóÝí�}P335�ãy�ÎÍP»Ý¥F�Þ�3hǑ|©½+ÛÍà°�
8.10 L℄�PN×Í�P/Ý�PDK�|µ6��ã2ñ§Í¸Ý�P (x�Pt²)�A��Pñ§�
Í��J9øÝ�PÌ
L℄�P (recursive function)�3ó.î�b°�ó�ððº|L℄Ý℄P¼�L�»A�$¶�ó;ð��LW�

n ! =

{

1 n = 0 T 1

n× (n− 1) ! n > 19vÝL℄�óu¶W�P�Î8	�«�»A�
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unsigned int factorial( unsigned int n ) {

if ( n == 0 || n == 1 )

return 1 ;

else

return n * factorial( n - 1 ) ;

}µïî«ÝL℄�PÆ�M»�A���Õ factorial(4)�JÞºà|ìÝ℄P"��
factorial(4) = 4 * factorial(3)

= 4 * ( 3 * factorial(2) )

= 4 * ( 3 * ( 2 * factorial(1) ) )

= 4 * ( 3 * ( 2 * 1 ) )

= 4 * ( 3 * 2 )

= 4 * 6

= 24|î�P�ÝÀrÎÑ��ǑîÝ�à¼ï½�ÕÝ5��ãyL℄�Pº×à�\Ý3ñ§�
�A�L℄�P/Ý�PD�®�¢¾\�lãÎÍL℄M»ÆBâ
�JºCWPML℄ÝÏµ�×�¼1�C++ 3Æ��P`��Ùº��5gÊ	Ýè ��P¸à�A��P×àL℄¥�^bâ��J�"Ý�ÙÝB7è µºǑ�ï¼�CW�PÆ��\�.hã¶L℄�PÝ´��®µÎ��-L℄�PÝâ
f��3�P/����2Þâ
f�¶��9;ðKÎ¸àf�P¼lã��vÞ�	WL℄�PÝÏ×ÍÆ�B��»A�
type recursive_function (...) {

if ( ... ) { // ¾\L℄�PÎÍÕ¾L℄â

A // A : â
L℄

} else {
B // B : µ�L℄

}
}Ü»¼1�Oú�ë�� (Pascal’s triangle) ��|àL℄2P¼�Õ�

P =



















1

1 1

1 2 1

1 3 3 1

1 4 6 4 1



















Pi,j =

{

1 i = j T j = 0

Pi−1,j−1 + Pi−1,j i > j9�Ý i ���ó (row)�j ���ó (column)�ÍL℄�PJ
�
int pascal( int i , int j ) {

if ( i == j || j == 0 )
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return 1 ;

else

return pascal(i-1,j-1) + pascal(i-1,j) ;

}&Æ3×
áL℄�P/�yîµlãL℄ÎÍâ
�A�Î�Jà#/FóÂ�A��Î�µ�L℄�9ËÆ�℄PA! for ℄º×��A�¸à|îÝ�P�Õ pascal(4,2) ÝóÂ�J6�BÄ|ìÝL℄M»�
pascal(4,2) = pascal(3,1) + pascal(3,2)

= ( pascal(2,0) + pascal(2,1) ) + pascal(3,2)

= ( 1 + pascal(2,1) ) + pascal(3,2)

= ( 1 + ( psscal(1,0) + pascal(1,1) ) ) + pascal(3,2)

= ( 1 + ( 1 + pascal(1,1) ) ) + pascal(3,2)

= ( 1 + ( 1 + 1 ) ) + pascal(3,2)

= ( 1 + 2 ) + pascal(3,2)

= 3 + pascal(3,2)

= 3 + ( pascal(2,1) + pascal(2,2) )

= 3 + ( ( pascal(1,0) + pascal(1,1) ) + pascal(2,2) )

= 3 + ( ( 1 + pascal(1,1) ) + pascal(2,2) )

= 3 + ( ( 1 + 1 ) + pascal(2,2) )

= 3 + ( 2 + pascal(2,2) )

= 3 + ( 2 + 1 )

= 3 + 3

= 63|îºÕÄ���b°8!Ý�P�¥�ÝÆ��»A�pascal(2,1)�9Ë�µE�Õ÷�v÷9·ÝOú�ë��óÂ÷�¥�tÝCWB7è Ý�ð²��º�¥ráÆ�[£�\ï�|���Õ pascal(50,25) X��ðÝ` �ãh�á×°3ó.î�LÝ2P3�j�ÕÄ����K6�Ǒ|ÑÑ�|è{Æ�[£�">L℄�PL℄�ÕððºCW£℄Ý¥��Õ�.�ráJÍ�Õ` �.h&Æ�|�ÊÞÆB�ÕÄÝóÂ£℄;Dì¼�|¡µ�|¥�¸à��6��ð` ¥±�Õ�»A�ó.�Ý Fibonacci ó�ÎãËÍJó 1 ���ËË8ǑÿÕì×ó��µÎAì�
an =

{

1 n = 0 T 1

an−2 + an−1 n > 1Íó�A� 1�1�2�3�5�8�13�21�34� . . . ��A�|L℄Ý℄P¶W�P`�J�PDAì�
unsigned int fib( unsigned int n ) {

return ( n < 2 ? 1 : fib(n-2) + fib(n-1) ) ;
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}¸à9øÝL℄�P�Õ}�Ý n (»A�y 40 ÝJó) `�Jº.
��2¥��Õ��¥2Å(Õ�Õ>��9`&Æ�|¿à static �óÞÆB�ÕÄÝ£℄;DR¼º|¡¸à��µÎ�
unsigned int fib( unsigned int n ) {

static unsigned int f[100] ; // static p��Â��'
 0

if ( n < 2 )

return 1 ;

else if ( f[n] != 0 ) // uÆÕÄ�J/F;DóÂ
return f[n] ;

else

return f[n] = fib(n-2) + fib(n-1) ;

}3|î&Æ¸à×Í�Vp� f ¼;D Fibonacci ó�ÝÂ�A�X6��ÕÝ£℄ÆB�;D�Jà#/F�A�^b�ÕÄ�J¿àL℄℄P�Õ�	��DÕp�¡�/F��Äu�öÜ��Æ�[£�JµT	�¹¸àL℄�Îà#|℄ºÝ℄P¼�Õ�»A�
unsigned int fib( unsigned int n ) {

// GËó
 1�Í¸
 0

static unsigned int f[100] = { 1 , 1 } ;

if ( n < 2 || f[n] != 0 )

return f[n] ;

else {
for ( int i = 2 ; i <= n ; ++i ) f[i] = f[i-2] + f[i-1] ;

return f[n] ;

}
}�º��9vJó�ÕÝ®ÞK6��ÊÕ��®ßÝóÂÔ�®Þ�»A�$¶�PµP°Õ�øÄ 13 $¶|îÝ�PÂ�.hA���Õ×Íà)ó C1513�J��à#¸àÍ2P�Õ�»A�

C1513 =
15 !

2 ! 13 !�Î�à#¸à 7 × 15�9�Î¨×Íó.Ý�ó��P+�Ý�P8²ÝI	�L℄�PÝ¸à`^9�&Æ¼::
¢�¸àL℄�P��'b×Í�.�P'�Ý.ß��Õ 1 Õ
10 ÝJóõ�JÍ�|¸à|ìÝ�xP℄°×f×f2¶ì�ÕP�¼Ǒ|�Õ�

int sum = 0 ;
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sum = sum + 1 ; sum = sum + 2 ; sum = sum + 3 ; sum = sum + 4 ;

sum = sum + 5 ; sum = sum + 6 ; sum = sum + 7 ; sum = sum + 8 ;

sum = sum + 9 ; sum = sum + 10 ;	QE.Ä℄ºÝß���9Î¸à℄ºÝt·`^�
int sum = 0 , max = 10 ;

for ( int i = 1 ; i <= max ; ++i ) sum = sum + i ;9ø¶Ý?�3yA�Û`��Õ 1 Õ 100 � ÝXbJóõ�JGï6�ðæ2�¶ 90 ÍB���¡ï©�Þ max ÝÂ;W 100 Ç��!§¼::|ìÝà)�Õ®Þ�»A�u�Þ 1 Õ 5 Ý 5 Í8²óC��ã�
3 Í�¬ÞÍXbà)���¼�ãó.5��áÍ�b C53 = 5 !

3 ! 2 ! = 10 Ë�µ�9v®Þ�|¿à 3 ·℄º℄P¼�§�»A�
const int m = 5 ; // �b 5 Í8²ó
const int n = 3 ; // ã� 3 ÍóÂ
int number[n] ; // ;Dã�ÝóC
int i , j , k , s ;

for ( i = 1 ; i <= m ; ++i ) { // Ï×·℄º
number[0] = i ; // ;DÏ×ÍóC
for ( j = i+1 ; j <= m ; ++j ) { // ÏÞ·℄º

number[1] = j ; // ;DÏÞÍóC
for ( k = j+1 ; k <= m ; ++k ) { // Ïë·℄º

number[2] = k ; // ;DÏëÍóC
cout << "[" ; // ��ã�ÝóC
for ( s = 0 ; s < n-1 ; ++s )

cout << number[s] << ’ ’ ;

cout << number[n-1] << "] " ;

}
}

}Íí�J
�
[1 2 3] [1 2 4] [1 2 5] [1 3 4] [1 3 5] [1 4 5] [2 3 4] [2 3 5]

[2 4 5] [3 4 5]A�Î��� C54 ÝXbóCà)�J�9Ǒ×·℄º��µÎ¸à°·℄º�!§�A���� C10050 ÝXbóCà)�J�¸à 50 ·℄º�	ã�Ýó��×ø`��PDµ6���®?��9øÝ�µµbA�G�¸à 100 ÍǑ°B�¼�Õ 1 Õ 100 ÝóCõ×ø2�6�j���X¡ïÝÍ�×Ë℄PµÎ¸àL℄�§�|h
»�&Æ�|ÌDÕNÍ8ÏÝË·℄º� Ý�Õn;Îb8«Ý�µ�A�ÞÍ»;
ñ§�PÝ℄P�J℄ºÝ·óâ?µÎL℄�PÆ�Ý��
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8.10 L℄�P
(depth)�Ah×¼��Pµ�|�;
|ìÝ℄P�9�
℄-R��&ÆÞ Cmn Ý
m � n /�LW�½�ó44�ûï�GÝ�PD�3L℄�P/�¸àÝëÍ¢ó¼FL£℄�5½à¼;Dã�ÝóC�L℄����Ng
á℄ºÝR�óÂ�

#include <iostream>

using namespace std ;

const int m = 5 ; // �b 1 Õ 5 , "Í8²ó
int n = 3 ; // ã� 3 ÍóC
// L℄�P : ��Xbà)óC m = 5 , n = 3

// number : ;Dã�ÝóC depth : L℄��
// no : N×g℄ºÝR�óÂ
void print_combination( int number[] , int depth , int no ) {

if ( depth == n ) {
cout << "[" ;

for ( int i = 0 ; i < n-1 ; ++i ) cout << number[i] << ’ ’ ;

cout << number[n-1] << "] " ;

} else {
for ( int i = no ; i <= m ; ++i ) {

number[depth] = i ;

print_combination(number,depth+1,i+1) ;

}
}

}

int main(void) {

int number[m] ;

print_combination(number,0,1);

return 0 ;

}í��¸à℄ºÝ℄P×ø�3L℄�P��NgÆ�ì×·L℄�P`�L℄���℄ºÝR�óµ�Ǒ×�L℄�PÝÆ���8	y�G�PÝ℄º·ó��µÎ�'�L℄���n�µ8	y�×X��§Ý℄º·ó�Ah×¼�L℄�Pµ�ºP
¼ÝL℄ì��!`©�?; n ÝóÂ�Æ�ÝL℄��µº���;�¬�6�A�GÝ℄º�P×ø�Ä6Þ�P��»�ÝÑ;�.hL℄�P��¹Ý�PDÝ��P�XÛÝL℄�PÎ¼�P3Æ�Ý`Î6�ñ§�
��µÎ1�
ÝÿÕ�PE�®ÞÝ��6�¸àÕ!øÝ�PE´�®ÞÝ���ã9Í�FSå�&Æ�|.á¸àL℄�PÝ`^µÎ�Ø®Þ�|5�Wu�Í�®Þ��NÍ�®ÞÝ�X℄Pê�æ¼Ý®Þ8«�ã¶L℄�P6�_·B�
áì×·L℄�P/�Ahððº¯¤ï\áPM
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Ï 8 a �PL℄Ý\©��P°®���Íî�ã¶×ÍW�ÝL℄�P©�B�|ìËÍæJÇ��
(1) ´0L℄�x 3æ�®ÞÝ�XM»�´0!lPÝ�®Þ�xW�ÍL℄Úx
(2) �-â�f� 
�¹�P\áP
¼ÝL℄�.h��-â�f�Î�|¾ÕÝ

8.11 L℄�PP»|ì&Æà¿Íð�ÝL℄®Þ¼�Õ9ËÍæJ�
√
2 �=5ó3ó.î�P§óqr 2 tÝ�|¸àFÙ�qrÝ℄P92Oÿ²���|Þ�;¶
5ólP¼Ǒ|¿��´�¯ √

2 = 1 + x�J
x =

√
2− 1 =

1√
2+ 1

=
1

1 +
√
2

=
1

1 + (1 + x)
=

1

2 + x�r��Ý x ¥�¿à x =
1

2 + x
ã���ÿÕ�

x =
1

2 +
1

2 + x

=
1

2 +
1

2 +
1

2+ x

=
1

2 +
1

2+
1

2 +
1

2 +
.. ..h�√

2 �|¸à|ìÝ5ólP¼�î�
√
2 = 1 +

1

2 +
1

2 +
1

2 +
1

2 +
.. .|î�r��Ý5ólP�Ì
=5ó (continued fraction)Û1��¥��9�Ý=5Û1?Þ�Ý1°
��=5ó (simple continued fraction)
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8.11 L℄�PP»ó5�I	K
 1�
℄-�îR��×�êY¸à|ì℄P¼��=5ó
[ a0, a1, · · · , an ] = a0 +

1

a1 +
1

. . . +

. . .

an−1 +
1

an.hqr 2 u|=5ó�îJ
 [1,2,2, · · · ] TÎ [1,2 ]�qAó.§¡�XbÝP§óK�¸àPM4Ý=5ó¼�î��b§óÝ=5ó4óJ
b§�u¯ cn ��=5óG n+1 4X�WÝ5ó�J	 n ÷�`�cn º÷¿�yh=5óX��ÝóÂ�.h cn �Ì
h=5óÝÏ n+1 Í��5ó�u¯ a p���=5ó [ a0, a1, · · · , an ]�JÌD|îÝP����5ó cn �|¸à|ìÝL℄2P�Õ�
ri =







an i = 0

an−i +
1

ri−1

i > 0|îX�Õ�¼Ý rn Ç
��5ó cn ÝóÂ�L℄2P/ÝÏ×Íf�
â�f��¨×ÍJ
L℄�x�.hà#Þ�¶WL℄�PÇ
�
√
2 �=5ó sqrt2.cc

01 #include <iostream>
02 #include <vector>
03 #include <cmath> // qr�P
04 #include <iomanip>
05
06 using namespace std ;
07
08 double r( const vector<int>& a , int i ) {
09
10 int n = a.size()-1 ;
11
12 if ( i == 0 )
13 return a[n] ;
14 else
15 return a[n-i] + 1./r(a,i-1) ;
16
17 }
18
19 int main() {
20
21 double approx ; // ;D£ÕÂ
22 double sqrt2 = sqrt(2.) ; // �Õqr 2
23
24 cout << "> =5ó£Õ sqrt(2) : \n" ;
25
26 for ( int i = 0 ; i <= 15 ; ++i ) {
27
28 vector<int> a(i+1,2) ; // '�=5ó;ó
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29 a[0] = 1 ; // Ï×Í-�;
 1
30
31 approx = r(a,i) ; // =5ó£Õ
32
33 cout << "c_" << left << setw(2) << i << " : "
34 << fixed << setw(10) << approx
35 << " 0- : " << right << scientific
36 << setw(14) << sqrt2-approx << endl ;
37
38 }
39
40 return 0 ;
41
42 }
43

Æ���
01 > =5ó£Õ sqrt(2) :
02 c_0 : 1.000000 0- : 4.142136e-01
03 c_1 : 1.500000 0- : -8.578644e-02
04 c_2 : 1.400000 0- : 1.421356e-02
05 c_3 : 1.416667 0- : -2.453104e-03
06 c_4 : 1.413793 0- : 4.204589e-04
07 c_5 : 1.414286 0- : -7.215191e-05
08 c_6 : 1.414201 0- : 1.237894e-05
09 c_7 : 1.414216 0- : -2.123901e-06
10 c_8 : 1.414213 0- : 3.644036e-07
11 c_9 : 1.414214 0- : -6.252177e-08
12 c_10 : 1.414214 0- : 1.072704e-08
13 c_11 : 1.414214 0- : -1.840469e-09
14 c_12 : 1.414214 0- : 3.157747e-10
15 c_13 : 1.414214 0- : -5.417822e-11
16 c_14 : 1.414214 0- : 9.295675e-12
17 c_15 : 1.414214 0- : -1.594724e-12
18


Ý¯í�ÝóCE��3�P�¸àÕ3Ï 335 °�Ýíá�í�}P�§ �ÌD�PÝí�óA��|DÆÕ��5óÎ|îìM�Ý℄P��¿�=5óX��ÝóÂ�9Î��5óÝ×�©��h²�¨bL℄2P�|à¼Õ���5óÝ5��5Ò�¬9�ÞǑ|E¯�ÍÞ��|à#|℄ºÝ℄Pã¶�\ï������àL℄℄PÝ¶°�=5ó�¼�ßTà3K°�~î�"DFÙ�»K°ÝÞ���&ðb¶�b·¶ï�¿à google 0´8nZ¤�
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8.11 L℄�PP»¢/oi8
¢/o®Þ
Þ¼\Xbi8�Õ�\ÝM»¶����Ý!J
Ngi8©���×Í�v�i8×��3�i8�ì�i8©�ãtî«Ý���u��� n Íi8�~Þ5�Í�i8�XÝM»�l�|5
|ìë�M�

1. � n - 1 Íi8ã¼\Õ� 
2. � 1 Íi8ã¼\Õ�\
3. � n - 1 Íi8ã� Õ�\æ¼Ý�� n Íi8Ý®Þ�»ú2»;W¿Í´�Ý®ÞÝà)��âËÍ�� n-1 Íi8��×Í��×Íi8Ý®Þ�	QE©�É�×Íi8Ý®Þ�&Æyîµ�|ÞM»��¼�9!`�Î�PÝâ�f��X|JÍ�P�|¶W|ì℄P�¢/oi8 hanoi.cc

01 #include <iostream>
02
03 using namespace std ;
04
05 // �i8�P
06
07 void move_disc ( int no , char from , char to , char through ) {
08 static int counter = 1 ;
09 if ( no == 1 )
10 cout << counter++ << " : "
11 << from << " --> " << to << endl ;
12 else {
13 move_disc( no-1 , from , through , to ) ;
14 move_disc( 1 , from , to , through ) ;
15 move_disc( no-1 , through , to , from ) ;
16 }
17 }
18
19 int main() {
20
21 int n = 3 ;
22
23 move_disc( n , ’L’ , ’R’ , ’M’ ) ;
24
25 return 0 ;
26
27 }
28
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Æ���
01 1 : L --> R
02 2 : L --> M
03 3 : R --> M
04 4 : L --> R
05 5 : M --> L
06 6 : M --> R
07 7 : L --> R
08 3î«Ý�P��&Æ�Ñ�¸àÝ×Í�V�ó counter ¼	®M»Ý�ó à�9Î3L℄�P�Îðð�¸àÝ℄P�L℄�T�P3Ï 134 °��&Æà��Ý℄º¼0��D�TÝXbà)�XÛÝ�T®Þ�ó.îÝà)®ÞÎ×øÝ�ÇÎ�0�ã m ÍóC�ã� n ÍóCÝXbà)�ÍÀó


Cmn =
m !

(m− n) ! n!3�GÝ℄º�P��
Ý� m ÍóC�Jã n ÍóC�&Æ6�3�P¶á n ·℄º�A� n ÝóÂ;�Ý�J�PD�6�Þ℄ºÝóê;��AhÝ�PDº.£℄Ý�!�6®ß
Ý?��3�P'�îÎ�6�jÝ�¬9Í®Þ�|¸àL℄�P¼¸��3℄ºÝ�P���|s¨ÕN×·℄ºX6�§Ý®ÞÎv«Ý�.h&Æ�|Þ�»WL℄�P�'�Ýx�
¸à×ÍL℄�P¼��N×·℄º�æ�Ý℄º�Pu6� n ·℄º�JL℄Ý��µb n ·�§×L℄Ý��µ�|	WL℄�PÝâ�f��3�P��&Æ¸àÝ'�p� (vector) ¼FLL℄�PÝ¢ó�Í¸àÝ℄°v×�Ýp�l½Ý�ó¬P-½�¬Í�×�Ýp��!��3y'�p�¬�6�Þp���	®¢óFá���|à#¸à'�p�Ý���P (size()) Ç��9�|�;�P¢ó��
Ý℄-�Õ�nÝÀó�3L℄�P���¸à�V�ó¼B��nÝóê�L℄P�D�T combination.cc

01 #include <iostream>
02 #include <vector>
03 #include <iomanip>
04
05 using namespace std ;
06
07 // �D�T�P
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08 void print_combination( const vector<int>& number ,
09 vector<int>& chosen_no ,
10 int depth , int start_index ) {
11
12 int i ;
13 static int count = 0 ;
14
15 // 	L℄Ý���0ÕÝrDó8!
16 if ( depth == chosen_no.size() ) {
17
18 // í�óCà)
19 cout << setw(3) << ++count << " : " ;
20 for ( i = 0 ; i < chosen_no.size() ; ++i )
21 cout << setw(4) << chosen_no[i] ;
22 cout << endl ;
23
24 } else {
25
26 // L℄P℄º, �×·ÝL℄��ìýÂº��Ǒ×
27 for ( i = start_index ; i < number.size() ; ++i ) {
28 chosen_no[depth] = number[i] ;
29 print_combination( number , chosen_no , depth+1 , i+1 ) ;
30 }
31
32 }
33
34 }
35
36 int main() {
37
38 int no ;
39 cout << "> íáÀrDó� : " ;
40 cin >> no ;
41
42 // number : ;DXbÝrD
43 vector<int> number(no) ;
44
45 cout << "> íá " << no << " ÍrD : " ;
46 for ( int i = 0 ; i < no ; ++i ) cin >> number[i] ;
47
48 cout << "> íá�TDó� : " ;
49 cin >> no ;
50
51 // chosen_no : Æ0ÕÝrD
52 vector<int> chosen_no(no) ;
53
54 // depth : L℄��
55 // start_index : L℄℄º�Ý��ìýÂ
56 int depth = 0 , start_index = 0 , count = 0 ;
57 print_combination( number , chosen_no , depth , start_index ) ;
58
59 return 0 ;
60
61 }
62
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Æ���
01 > íáÀrDó� : 7
02 > íá 7 ÍrD : 5 10 12 20 33 35 42
03 > íá�TDó� : 6
04 1 : 5 10 12 20 33 35
05 2 : 5 10 12 20 33 42
06 3 : 5 10 12 20 35 42
07 4 : 5 10 12 33 35 42
08 5 : 5 10 20 33 35 42
09 6 : 5 12 20 33 35 42
10 7 : 10 12 20 33 35 42
11

âÍ0+®Þ3�õ�â¶âÝ�8î�0+ (queen) �|U�àßê�E��ÎXbÝ���tÌ�æÝ�âÍ0+®ÞÎ¼�3�8îYîâÍ0+�vBh!8��W�Aì%�
Q

Q

Q

Q

Q

Q

Q

Q

ãy0+Ý©�Ý�°�N×��N×�â?©�wH×Í0+�9Í®Þâ?�|¸àâ·℄º¼�§�uàL℄℄P¼'���|Þ�§℄P¶W|ìÝ℄P��'&ÆÝ�¯
ãÏ×� (column) Rã¼���ãî�ì´0Ê	Ý��HwH0+�JwH0+ÝL℄M»�|��2¶W|ìÝ℄P�
1. 3Í��ãî�ìóC×ÍÊ	�HwH0+�A���J/î×�
2. 
áì×�wH0+âÍ0+�L℄�P queen.cc

01 #include <iostream>
02 #include <iomanip>
03
04 using namespace std ;
05
06 // ¸à�½�ó
07
08 // S : �8�� , queen : 0+�H
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09 const int S = 8 ;
10 bool queen[S][S] = { { false }, { false }, { false }, { false },
11 { false }, { false }, { false }, { false } };
12
13 // �Õ�EÂ
14 int abs( int x ) { return x > 0 ? x : -x ; }
15
16 // lã±Ý0+uYw3 (r,c) �HÎÍÊ	
17 bool valid_position(int r , int c ) {
18
19 int i , j , dx , dy ;
20
21 // lãÎÍ�ÆbÝ0+3!×�, !×�T3E�aî
22 for ( j = 0 ; j < c ; ++j )
23 for ( i = 0 ; i < S ; ++i ) {
24 if ( queen[i][j] ) {
25 dx = abs(r-i) ;
26 dy = c - j ;
27 if ( dx == 0 || dy == 0 || dx == dy ) return false ;
28 }
29 }
30 return true ;
31
32 }
33
34 // ��XbÝ0+�H
35 void print_queen(int counter) {
36 int i , j ;
37 cout << "\n" << setw(7) << "[" << setw(3) << counter << "]\n" ;
38 for ( i = 0 ; i < S ; ++i ) {
39 for ( j = 0 ; j < S ; ++j )
40 cout << setw(2) << ( queen[i][j] ? "Q" : "+" ) ;
41 cout << endl ;
42 }
43 }
44
45 // L℄0´0+�H
46 void locate_queen( int col ) {
47
48 int row ;
49 static int counter = 0 ;
50
51 if ( col == S ) {
52
53 print_queen(++counter) ;
54
55 } else {
56
57 for ( row = 0 ; row < S ; ++row ) {
58 if ( valid_position(row,col) ) {
59 queen[row][col] = true ;
60 locate_queen(col+1) ;
61 queen[row][col] = false ;
62 }
63 }
64
65 }
66 }
67
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68 // x�P
69 int main() {
70
71 int col = 0 ;
72
73 locate_queen(col) ;
74
75 return 0 ;
76
77 }
78Æ����I	í�
01 [ 1]
02 Q + + + + + + +
03 + + + + + + Q +
04 + + + + Q + + +
05 + + + + + + + Q
06 + Q + + + + + +
07 + + + Q + + + +
08 + + + + + Q + +
09 + + Q + + + + +
10
11 [ 2]
12 Q + + + + + + +
13 + + + + + + Q +
14 + + + Q + + + +
15 + + + + + Q + +
16 + + + + + + + Q
17 + Q + + + + + +
18 + + + + Q + + +
19 + + Q + + + + +
20
21 [ 3]
22 Q + + + + + + +
23 + + + + + Q + +
24 + + + + + + + Q
25 + + Q + + + + +
26 + + + + + + Q +
27 + + + Q + + + +
28 + Q + + + + + +
29 + + + + Q + + +
30
31 .....
32 3L℄�P�Ýx�℄º��´��P�lãÎÍ±Ý�H
×ÍÊ)Yw0+Ý�H�A�Î�JB��H�µ�?�×�Æ�hL℄�P�àÕÏâ�`�JÞ�����N	×L℄�PÆ��±` (��Î��ÆB0ÕTïÎ0�ÕÊ	Ý±�HwH0+)�
Ýµ�?ì0���&Æ6�Þ�GXB�0+�H�t�9�
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8.11 L℄�PP»Î×�X2àÝ℄°�!øvlÝL℄Þêb&9��¢�Ía¡ÝêÞ�3�P��&ÆÞwH0+Ýp�CÍ��'
�½�ó (global variable)�¢|¯XbÝ�PK��ãDã���6�¢ã¢ó¼FL��¹CW�ÓÝ¢ó��¬�½�óÝ¸à�¼�3K�|¹CW�P�ó(ÌÝ���A��P;à℄º℄P�§�Jº�W|ì�ÓøP�8E���9èºÝ�P'�õ¸àL℄℄P¼'��PÝ�?Ý§ã�âÍ0+�℄º�P queen_by_loop.cc

001 #include <iostream>
002 #include <iomanip>
003
004 using namespace std ;
005
006 // ¸à�½�ó
007
008 // S : �8�� , queen : 0+�H
009 const int S = 8 ;
010 bool queen[S][S] = { { false }, { false }, { false }, { false },
011 { false }, { false }, { false }, { false }
012 } ;
013
014 // �Õ�EÂ
015 int abs( int x ) { return x > 0 ? x : -x ; }
016
017 // lã0+3(r,c)�HÎÍ
Ê	�H
018 bool valid_position(int r , int c ) {
019 int i , j , dx , dy ;
020 for ( j = 0 ; j < c ; ++j )
021 for ( i = 0 ; i < S ; ++i ) {
022 if ( queen[i][j] ) {
023 dx = abs(r-i) ;
024 dy = c - j ;
025 if ( dx == 0 || dy == 0 || dx == dy )
026 return false ;
027 }
028 }
029 return true ;
030 }
031
032 // ��Xb0+Ý�H
033 void print_queen(int counter) {
034 int i , j ;
035 cout << "\n" << setw(7) << "[" << setw(3) << counter << "]\n" ;
036 for ( i = 0 ; i < S ; ++i ) {
037 for ( j = 0 ; j < S ; ++j )
038 cout << setw(2) << ( queen[i][j] ? "Q" : "+" ) ;
039 cout << endl ;
040 }
041 }
042
043 // x�P
044 int main() {
045
046 int counter = 0 ;
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047 int c1 , c2 , c3 , c4 , c5 , c6 , c7 , c8 ;
048 int r1 , r2 , r3 , r4 , r5 , r6 , r7 , r8 ;
049
050 // â·℄º
051 for ( c1 = 0 , r1 = 0 ; r1 < S ; ++r1 ) {
052
053 if ( valid_position(r1,c1) ) {
054 queen[r1][c1] = true ;
055
056 for ( c2 = c1+1 , r2 = 0 ; r2 < S ; ++r2 ) {
057 if ( valid_position(r2,c2) ) {
058 queen[r2][c2] = true ;
059
060 for ( c3 = c2+1 , r3 = 0 ; r3 < S ; ++r3 ) {
061 if ( valid_position(r3,c3) ) {
062 queen[r3][c3] = true ;
063
064 for ( c4 = c3+1 , r4 = 0 ; r4 < S ; ++r4 ) {
065 if ( valid_position(r4,c4) ) {
066 queen[r4][c4] = true ;
067
068 for ( c5 = c4+1 , r5 = 0 ; r5 < S ; ++r5 ) {
069 if ( valid_position(r5,c5) ) {
070 queen[r5][c5] = true ;
071
072 for ( c6 = c5+1 , r6 = 0 ; r6 < S ;
073 ++r6 ) {
074 if ( valid_position(r6,c6) ) {
075 queen[r6][c6] = true ;
076
077 for ( c7 = c6+1 , r7 = 0 ; r7 < S ;
078 ++r7 ) {
079 if ( valid_position(r7,c7) ) {
080 queen[r7][c7] = true ;
081
082 for ( c8 = c7+1 , r8 = 0 ;
083 r8 < S ; ++r8 ) {
084 if ( valid_position(r8,c8) ) {
085 queen[r8][c8] = true ;
086 print_queen(++counter) ;
087 queen[r8][c8] = false ;
088 }
089 }
090 queen[r7][c7] = false ;
091
092 }
093 }
094 queen[r6][c6] = false ;
095
096 }
097 }
098 queen[r5][c5] = false ;
099
100 }
101 }
102 queen[r4][c4] = false ;
103
104 }
105 }
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106 queen[r3][c3] = false ;
107
108 }
109 }
110 queen[r2][c2] = false ;
111
112 }
113 }
114 queen[r1][c1] = false ;
115
116 }
117 }
118
119 return 0 ;
120
121 }
122í�Ý��!î»�9���¥����
8.12 �+\�Ý�P'�Î|�P'�
x��P'�õºÞ×Í�ÓÝ�P'�®Þ´�5�W×ÍÍ�®Þ��NÍ�®Þ�|à×Í��Ý�P¼ã��Ah×¼�JÍ�PµÎã&9Í�Pà)�W��P'�µÎ�P'��ã¶Ñ�b[£Ý�P3\�Ý�P'�îÎ8	¥�Ý�|�P
xÝ�P'��Í�ó£℄��§£℄Ý�PÎ5�'�Ý�	�P÷¼÷ÿ�`��ó£℄�º÷¼÷9�39Ë�µ�ì�£℄ððº��!Ý�PX¸àTÎ?��¸ÿ�Õ��ÝÑ�P�|åÕ²¶�9�¡¼Ý�P'�Ý§FÎbX�!Ý�4QAh�®!Ý¿à�P¼'��P)Î�P'��×Í8	¥�Ý�Í�G�
8.13 YêÞ

1. ì«Ý�PnðKb°ý0��0�ý0Ý2℄ ?

(a)

int foo(int& a){ ... }
// ñ§℄P
int i = 1 , j = 2 ;

foo( i+j ) ;

(b)

int foo( int i ) {
return i == 1 ? "one" : 0 ;

}
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(c)

int print( int a ) {
cout << a ;

}

(d)

int abs( const int& a ) {
if ( a < 0 ) a = -a ;

return a ;

}

2. |ìÝ�P�PDbý[�æ.
¢ ?

string username( const string& name ) {
cout << "username = " << name ;

}

3. Øß¶Ý×Í�Pà¼f´ËÍÝC�����'ËC�Ýt�C��
 S��®|ìÝ¶°bý[ ?

bool smaller( char a[] , char b[] , int S ) {
for ( int i = 0 ; i < S ; ++i ) return a[i] < b[i] ;

}

4. Øß¶Ý×Í�P�¬ÀÆÿ�EN��Ý�Pý�I	
 int &foo(int

a)��®Îø��EN ?

5. uË�P��LW�
int & max ( int& a , int& b ) { return a > b ? a : b ; }
int & min ( int& a , int& b ) { return a < b ? a : b ; }u i�j 
ËJó�J max(i,j) = min(i,j) + max(i,j) Î%��¤ ?

6. u�L×�P
 int& max( int i , int j )��/FËíáJóÝt�Â��' a = 3 � b = 4��®h�P�ÍÆ��P max(a,b) = 10 ?

7. �' min �P��L
�
int& min ( int &a , int &b ) { return a < b ? a : b ; }�®A� a = 1�b = 3�c = 9�J=�Æ�Ëg min(a,b) += c ¡�a�b�

c ÝÂ5½
¢ ?

8. LZ (Euler) °Î×Ë��óÂ℄°�Ý�à¼�Õð�5℄�P��Â®Þ��'b×�5℄�P
 y′(x) = f(x, y(x))�Í��Â
 y(0) = a�h�5℄�Pu|¿¢℄P¼�ÕJ�î��Ý%�3 (x, y) FîÝE£�y�P f(x, y(x))�Â��'&Æ3 X �îbu��ûÝF�5½
 x0, x1, x2, . . . , xn�Í û
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h�
℄-R�¯ x0 = 0�J3F ( xn, yn) ÝE£�µ�|��à y((n+1)h)−y(nh)

h¼£Õ�9�Ý yn 
 y(nh)��á�5℄�P¡�|ÿÕ
yn+1 = yn + h f(xn, yn) v y0 = a�àh℄°�Õ y′ = x + y ���Â y(0) = 0�3 y(10) ÝóÂ���' h =

0.1 ?

9. �àL℄℄P��¶×Í�Pà�»8t°OËÍÑóÝt�2¹ó�
10. �¶×Í�PÞíáÝè
�Jó;|�!Ý
�℄Pí��»A�è
�óC Þ
�óC "
�óC â
�óC è0
�óC

100 1100100 400 144 64

200 11001000 1300 310 C8è
�|îÝóC|zZCÒã��ÇóC 10 | A�11 | B ã��Í¸µhv.�|óC 200 
»�
200 = 2 × 102 + 0 × 101 + 0 × 100

= 1 × 27 + 1 × 26 + 0 × 25 + 0 × 24 +

1 × 23 + 0 × 22 + 0 × 21 + 0 × 20

= 1 × 53 + 3 × 52 + 0 × 51 + 0 × 50

= C × 161 + 8 × 160

11. �¶×Í�PÞ�Z°óC�Ü»W�Z℄P�î�Ç�
7609802 ⇒ ì¾XÁ0s�Z¾ëí-J

1009040300 ⇒ Á�s¾ëQ0¢¾-J
12. �àC�℄P��ÕËC�óCÝ3°�6¥�b�óÝD3 ?

13. �àC�℄P�ÞËC�óCÝ¶°Ä����Ç�
9876543210

× 321

9876543210

19753086420

29629629630

3170370370410

14. �óC»YÎ�.ßðÔÝüî»Y (!J�¢åÏ 149 °�ÝfEóCêÞ
)��¶×Í�Pã�P¼�?óC�»A�'��?ÝóC
 1428�J�PÆ�Ä�
�
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Ï 8 a �P é\ �� é\ ��
(1) 8479 1A1B (2) 1632 1A1B

(3) 8614 3B (4) 1428 4A

(èî��|¸àËæ°79¼�X�ÞÊ)Ý°�óã�Õ�××?�)

15. �¶×Í�P�ãú��íá×����ÝóC	®x�PÝ¢ó�Q¡ã��¼NëÍóCǑ×<FÝ℄P��hó�»A��'h�Æ�j(Ì
 transform�J3ú��íá transform 915348130234�J�Pí�
915,348,130,234�

16. �¢�=5ó216Ý1��ã¶×Í�P0�íá5óX��Ý=5ólP�Ç
 [ a0, a1, · · · , an ]�»A�
37

8
= 4 +

5

8
= 4 +

1

8

5

= 4 +
1

1 +
3

5

= 4 +
1

1 +
1

5

3

= 4 +
1

1 +
1

1 +
2

3

= 4 +
1

1 +
1

1 +
1

3

2

= 4 +
1

1 +
1

1 +
1

1 +
1

2.h 37

8
= [ 4, 1, 1, 1, 2 ]

17. �¶×Í�PÞ×JóFÙC�»W×ÍJó�»A�
char* num = "1234" ;

int no = ascii2int( num ) ; // »WJó
cout << 2 * no << endl ; // �� 2468

18. |ì
 1970 O�r3 scientific American Ó*�Ý×ÍßÎHNßVÿa»Y��'b×ßÎHN3ØÞî ½Ý}�ß��NÍ}�bâÍåÏÝ}��vN×Í}��|ß�×ßÎ��hßÎHNÝß��i÷!JAì�	Øè}ÍåÏÝ}�uâ?�b 3 ÍßÎ��Jhè}º3ì×�`®ß�±Ýßú�u}�/ÝßÎÍÏ}�b 2 T 3 ÍßÎ��JhßÎ�3ì×�ÿa`ºµ�Dþ�uÎÍ¸Ë�µ�JhßÎ�º.�}TïÄ�=^�i÷�Ü»¼1�
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*

* * *

0

* * *

* * *

*

1

*

* *

* * *

2

*

*

* *

*

*

3

* * *

* *

* * *

4�'�×�P�íáhßÎ���ÝHN5µ£℄�ÿaßÎ��¡HNÝ�;�
19. b0� IQ ·%Aì�

1

2

3

4

5

6

1

3

2

6

5

4

6

3

1

4

2

5

3

4

5

1

2

6

1

6

3

2

5

4

4

2

5

1

6

3

6

1

4

3

2

5�ÞhÚù0�·%4W�P%ø�¸ÿXbËË8ÏÝ0�·%\îÝóCí8!��¶×Í�PÞ��0��
20. Ø�.�/k� 50 ÞËÍ5ó� ÝǑ3¶t�.ßYê��
Íã¶×Í�P®ßh 50 ¼ó.P���º���.ß$Îb�óÝÌF�v
�¹ó.P�H�Ó�XbÝ5��5Ò (�â�n) K�3 1 Õ 9 � ÝÑJó�h²5����y5Ò�í�`5��5Ò6V5�v�n3V5¡5��5Ò��3 1 Õ 9 � ���
�ó�Íí�}PAì�
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3 1 1 5

( 1) --- + --- ( 2) --- / ---

5 5 3 9

7 1 5 3

( 3) --- - --- ( 4) --- x ---

4 4 7 5

21. �¶×Í4��P��×Íp�-�XbÝ4��Ap�
 { 1 , 2 , 3 }�Jí�
�
(1) 1 2 3 (2) 1 3 2

(3) 2 1 3 (4) 2 3 1

(5) 3 1 2 (6) 3 2 1

22. ��1yß|CÒ¼�îóC�»A�è
�CÒ : I = 1 , X = 10 , C = 100 , M = 1000Í¸ : V = 5 , L = 50 , D = 500øÄ 1000 |îÝ1yCÒóC.P°|×�é\Ýí�CÒ�î�3hE¯�1yóCÝ!J
�
(1) CÒh¶`ã�Õ�4��tâX��ÝóC|Ǒ3°�ÕOÿ

MCLVI = 1000 + 100 + 50 + 5 + 1 = 1156

(2) è
�CÒóCt9�¥� 3 g�Í¸JG�¸à 1 g
MMM = 3000 , CC = 200 , III = 3

(3) 	�Ýè
�CÒóC¶3´�ó�G�ÍóCõ
�ó3��ó
XL = 50 - 10 = 40

XC = 100 - 10 = 90»A�
(1) 990 = 900 + 90 = ( 1000 - 100 ) + ( 100 - 10 )

= CMXC

(2) 3848 = 3000 + 800 + 40 + 8

= 3000 + ( 500 + 300 ) + ( 50 - 10 ) + ( 5 + 3 )

= MMMDCCCXLVIII�¶×Í�P�� 3999 |ìÝ1yóC�
23. YîÞ1���¶×�P�3íá×1yóC¡��Õ�ÍXETÝ�Z°óC�»A�
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(1) XXXVIII 38

(2) LXXXVIII 88

(3) MMMCMLXXXIII 3983

24. Øp½4�ºf��xð��kÞ&p½XÿÕÝ'Tó5½µ��X�YTÍó�4���p½ÿ'5���¶×Í�P¼ÿa� (Û�4��P�¢�Ï
135 °Ýæá4�°)�í��(g �T XT YT p½

1 12 13 12 ¬�
2 10 24 21 {.
3 7 30 8 ¬�
...

25. �¶×Í�PÿaÌaÝÙ×sÇE'℄P��'sÇrD�bâ�ó�N����"ÍrD�5½
×Í©'rD�°Í�'rD�©'
©'rDâ��E��'
E��'rDÝ�×Í�Þ'
E��×Í�'rDÝÏÚD�ë'
E��×Í�'rDÝÏ0D�°'�"'C0'5½
E��×Í�'rDÝÏ"�Ï°�ÏëD�©'ý�
Ë¾0-��'
Þè0-�Þ'
°0-�ë'
×0-�°'
°û-�"'
×û-�0'
Þ¾-����'��'rD�C 100000 àsÇrD����'ÝËvCÍ½�Ü�À�Ü ?

26. |ìÎ}s¡�½(ÝËÍ±Ùæ(n»�bËÍ×R�û¯Ýd4�Ê℄�N�5½�n3P°Ú;G>ÝË nV#åµ®�¬Ê℄×à0�ÕÙJJA�9ËÍ±ÙKá¼A�ËßK1¹T4�Jt¡ËßK�|PJ�Õ�Ê℄��ç9F�.h�ËÍ±Ù×°Ôk�A�Ëß�b×ßeS�×sÍ!ý�JÍ!ýÞ�ò�v¾¥���×sÝßt�|PJÕw²�ê�|ÿÕ×�'��¬A�ËÍß!8×s�JËÍKº�¾¥��¨�'Ëß5½
 A � B Ë±Ù�A ±Ù2ã|)®���¬|o�o℄P
/ �¯��
 B ±Ù'�×�ET℄P���ÎÍ�|3¥� 1000 gÝf´��ÿ´?ÝWº��'Wº5ó�Õ
PJÕwÿ 1 5��ã'�ÿ 1 5��¾�X 1 5��ò�X 1 5��µÎ1�A�Ëß�©b×Íß×s�J×sÝßÿ 2 5��×sÝßX 2 5�
27. 3ý�j time.h (TïÎ ctime) ��b×Í time �P�|/Fã 1970 O 1` 1 ^ë`ëÑRÕÆ�`ÑÝÀJó�¸à℄P
 time()��¿àh�P'�×Í�`àÝÞ
�yú�hyúG��î 4 Í 0 T 1 ÝóC�uíá×Jó 6�hyú�|µg�î�0000�0001�0010�0011�0100�0101��¿à

7 x 5 ÝFÎp℄P¼;DóC 0 T 1�
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28. �¿àÏ 83 °�X+ÛÝ ANSI ®Ò���ã¶ZCþyuÝ�P�¸ÿZCFXXÝ?¼É��Ǒ´ÝFã�\�¨�

* * * * * * * * * * * *

* * * * * * * * * * * * * *

* * * * * * => * * * * * *

* * * * * * * * * * * *

* * * * * * * * * * * *

29. �¿àÏ 83 °�X+ÛÝ ANSI ®Ò���×ÇKÝí��'�×<y&Íþ�Ý�®�ã¶�P¸ÿy�|ãÇKÝ�\þÕÇKÝ¼\�Aì%�
=#* =#* =#*

I I I .....

+=====+~~ +=====+~~ +=====+~~

// /| /| || || |

30. �¢�Ï 152 °Ýi�P%�®¼êÞ�'�×�P�i���íáÝ�P¢óÝ%���¸à|ìÝ�P�
plot_fn( sin , 0 , 6 ) ; // i� sin �Py [0,6] � Ý%�
plot_fn( fn , -3 , 3 ) ; // i� fn �Py [3,3] � Ý%�

31. íá×ÑJó��¸àL℄�P�|².ó¶�℄P�¾hó�
32. �¢�=5ó216Ý1��¸à�öÝ℄º℄Pã¶�P�Õqr 2 Ý¿�Â�
33. �¶×Í�PÞ¢/oÝ�°M»à%lÝ℄P��¼�»A�

1 | | | | | | | | | | |

2 | | ⇒ 2 | | ⇒ | | | ⇒ | 1 |

3 | | 3 | 1 3 2 1 3 2 |

| | | | | | | | | | | 1

⇒ | 1 | ⇒ | | | ⇒ | | 2 ⇒ | | 2

| 2 3 1 2 3 1 | 3 | | 3

34. �àL℄℄P��|ìÝ%l��'%l´�
íáÂ�»Aì%´�
 5�Ô Ô Ô Ô ÜÛ Ô Ô Ü ÕÕ Û Ü Õ ÕÕ Ý Ô Þ ÕÝ Ô Ô Ô Þ
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35. �àL℄℄P5½��|ìÝ%l��'%�t� ÝóÂ
�PÝíáÂ�

(a) (b)

1 1 1 1 1 1 1 1

1 2 2 2 2 2 1 1 1

1 2 3 3 3 2 1 1 2 1

1 2 3 4 3 2 1 1 2 2 1

1 2 3 3 3 2 1 1 2 3 2 1

1 2 2 2 2 2 1 1 2 2 2 2 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1

36. �àL℄℄P5½��|ìÝóCñI%���'{� n 
íáÂ�
(a) (b)

1 2 3 4 5 6 7 1

4 5 6 7 8 9 8 8 2

3 0 1 2 3 0 9 7 9 3

2 9 8 9 4 1 0 6 7 0 4

1 8 7 6 5 2 1 5 6 8 1 5

0 7 6 5 4 3 2 4 5 4 3 2 6

9 8 7 6 5 4 3 3 2 1 0 9 8 7

37. �¿àÏ 83 °�X+ÛÝ ANSI ®Ò���×ÇKÝí��ÞîÞÝí�µñI℄P�î�¼ ?

38. �¶×ÍL℄�P3×Í 5 × 5 Ý℄}�/5½µgwá 1 Õ 25 ÝóC��ËÍóC� Î|^C�ÝE�aÝ℄PYw�»A�
1 12 19 6 25

18 7 2 11 16

13 20 17 24 5

8 3 22 15 10

21 14 9 4 23

39. ×���.ßàÝàM�ÍÑ�a;ðÎ|25
t����
¿yïÚ�ðð|t�ÝÑ�a¼�î��3N25Ý� Ñ�aJº|´yÝÑ�a�î�t¡�3Í |N 1 2ÂÝ û�î�t�Ñ�a�Aì%�
0 1 2 3 4 5 6 7 8 9 10|×25
t�Ñ�
0 1 2 3 4 5 6 7 8 9 10|Ë25
t�Ñ��5½¿à&L℄�L℄�PÝ℄P¼��Ñ��yb½ÝàM�
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40. ub r Ë�!Ý�Ý�wá���*kã��ã� n Í���'NËÝ�Ý�Kb m Í�vÍó�K�K n Í��¶×Í�P��Xb��Ýã°�
41. �àL℄℄PÞËÑóÝt�2.ó (gcd) O��¬ÞÍ»WETÝ�PD�!`�¶¨×�P�ÕËhóÝt�2¹ó (lcm) ?

42. 3ó.îðà�»8t°¼Ot�2.ó��¶×Í�PÞËÍÑóÝ�»8t°Ä���t�2.ó (gcd) ���»A�
1 | 1 2 0 | 7 8 | 1

| 7 8 | 4 2 |

| ------------ | ------------ |

1 | 4 2 | 3 6 | 6

| 3 6 | 3 6 |

| ------------ | ------------ |

| 6 | 0 |

gcd(120,78) = 6

43. �¿àÎp¼;D|ìZ�£℄�àL℄℄Pã¶×���Z��P�¬Þ�����

44. �¿àÏ 83 °�X+ÛÝ ANSI ®Ò���Þî×ÞZ�Ý��­5ãRF�âFXX2�î�¼�
45. u�EØ��4��¸à|ìL℄�¯��µh�¯ã¶L℄4��P�

1. EG�ð��4�
2. E¡�ð��4�
3. ÞG¡ðÆ4?g�Ý��µ-���¥±à)h4�°�Ì
)¿4�°�(merge sort)
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46. �×ÍL℄�PÞØ×ÑóCàÑóóõ"��¬ÞXb�����»A�

4 = 4

4 = 3 + 1

4 = 2 + 2

4 = 2 + 1 + 1

4 = 1 + 3

4 = 1 + 2 + 1

4 = 1 + 1 + 2

4 = 1 + 1 + 1 + 1

47. ã¶�P0�ã 6 ÍóC 6 XxWÝ&ËóCà)�hà)3BÄ�ÍÝǑ3¶tµgºÕ¡�|Jt 100������Ýó.P��»A�
(1) ( 666 - 66 ) / 6 = 100 (2) 6666 - 66 = 6600
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