
Ï 6 a p�p� (array) Î�P+��EÁ£℄Ý¿ �¸�|Þl½8!Ý£℄J)R¼�¸ÿDã£℄�ÿ8	℄-�u|Ö0¼f��óXªbÝB7è �JÖ0Ý��µã�óÝl½�×��óX;DÝ£℄µÎYw3Ö0/ÝÎ`� p��|Þ�Ǒ	
×45åÏ63×R�vYw8!l½ÝÖ0;D �A�h �b n  Ö0�JãyÖ0 åå8ÏÝ`Æ�	á¼ÝÏ×ÍÖ0Ý�ë¡�JÍ¸Ö0Ý�ëµ�|D|2Õ��Ah¸ÿDãp�/Ý£℄K�ÿ��|�ãhp�Ý´�£℄Ý�ëµ�ÿ8	¥��&Æ.hÞ�Ì
p��ë�p�/Ý&�£℄J�Ì
-� (element)�3G×a��&Æ¿à¼ý¼;DB7è �ë�uÞp��ëDá¼ý��Jp�/XbÝ-��ëµ�|DÄ¼ýÝ�ÍºÕ¼Oÿ�ÍatÝ+ÛFÙp�²��Þ��+Û3ýãø��P0 (standard template library) /Ý'�p�
(vector)�
6.1 p�;D^×p�
×NåÏv8!£℄l½Ý-�/)3×R�ãyp�/XbÝ£℄l½/
8!�X|JÍp�XªbÝè µÎ-�Àó¶î�×�£℄l½Ý���ãyp�Ý-�åå8Ï�á¼Ýp�ÝÏ×Í-�Ý�ë¡�JÍ¸�-�Ý�ëµ�|D|ÝÕ��»A�u�ÿáp��Ï n Í-�Ý�ë�©6�Þp��ëǑî n-1Í��Ýè ��Ç��E�Õ^����ÑËóÎ9K�ºÕ×ÍǑ°Ý` Îü�Ý�.hE×Íb 1000 Í-�Ýp����ãàp�ÝÏ 2 Í-��Ï 1000 Í-�X6�Ý` Î×øÝ�¬�º.Ò´�-�ÝG��b-½�9�Î¸àp�Ý×Í¥�©F�ãyp�X¸àÝè Î=�Ý�X|b`ºsß×°�M¨é�»A�	�Õ^ÝÀB7è 4Q���Qºsß®¼�Ùp¨Æ�ØÍ�PX6�ÝB7è ���Í�×Íx�æ.ððÎ.�ÙP°3ÍB7 ½/�0Õ×s�JÝB7è �|Dwp�X6�Ýè �39Ë�µ�ì�®¼�Ùððº�È¸àïÞ×°�

121



Ï 6 a p�PnT�¢|U�=�è Ý���¸ÿ�Pÿ|Æ��p�Ý-�ÎDw3=�ÝB7è /�;ð®¼�Ùºï�Þp�X6�ÝÀB7è ó�3Æ��GµǑ|���¢|5g�1ºÊ	Ýè ��PÆ��!`�Ù�º�Op�Ý-�Àó��3�PÆ�`��?;�|¹CWB7è Ñ§îÝæW�Q�ððp�-�Ý��Íó�Î3�PÆ��GX�ïáÝ�	'�Ýp�-�H9�ºCWB7è Ý�ð�¸ÿÍ�Ý�PP°Æ��uÎ-�ÀóHK�JºCW�PP°�§�lÝ®Þ�.h'�×Ë�Vp��¸ÿÍ�3�PÆ�Ä��X�X6�Ý-�9>�×àÎ&9�P'�õXm�Ý�C++ ©½3ýãø��P0 (standard template library) èºÝ'�v½ (vector class) ¼�§�Vp��&ÆÞ3ÍaÝt¡×;���Ý+Û��Þ��ÕÏèâa�ºǑ|1��
6.2 FÙp�FÙÝ C++ p��ã|ì¿Í»�¼�L�

int foo[3] ; // foo 
 3 ÍJóÝp�
char bar[4] ; // bar 
 4 ÍC-Ýp�
float abc[5] ; // abc 
 5 Í�Þ��FóÝp�p�-�ÝÍó¶3�Àr�/�9�Ýp�����
�ó�6�
����Ýó�.h�|
ðó�ó�»A�
const int SIZE = 10 ;

int foo[SIZE] ;

int i ;

cin >> i ;

int bar[i] ; // ý0�p�Ý����
¨×�óE C++ ���ðó�óÝÂÎü�Ýv3�PÆ�GµÆ���X| C++ �|3_ËÄ��µ5g��óêÝè ���p�¸à�up�b n Í-��J-�Ý_rµg
 foo[0]� foo[1]�...�foo[n-1]�p�ÝìýP�Îã 0 Õ n-1�X|u�Þ3 n Í-�Ýp�5½Dá 1 Õ n ÝJó��|à|ì℄P�
int foo[100] ;

for ( int i = 0 ; i < 100 ; ++i ) foo[i] = i+1 ;p�ÝìýÎã 0 ���.h foo[i] Î¼ foo p�ÝÏ i+1 Í-��u�¯ËÍp�ÝXb-�ÂK8��P°à#¸àv«ó.Ý℄P¼'���Î�¸à℄º℄P����Ý×Í×Í¼��
int i , foo[10] , bar[10] ;

for ( i = 0 ; i < 10 ; ++i ) foo[i] = i+1 ;

// Ëp�Ý¼�
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6.2 FÙp�
bar = foo ; // ý0
for ( i = 0 ; i < 10 ; ++i ) bar[i] = foo[i] ; // Ñ�¸àp�`�©½¥�p�Ý���XàÝìý�u¼�ÝìýøÄp�Ýb[ìýP�`�C++ 3_Ë`¬�ºp¨�Pb0�¬Qº3�PÆ�`Ssý0�CW�P�\�p���Â'�	×Íp���L`�u-��Â¬Î'��J��Î�¢Â�¬ C++ '�Ý¿Ë�-Ý��Â'�℄P��|¯p�3�L`µ×¿'�p�-�Ý��Â�»A�
int a[5] = { 1 , 2 , 3 , 4 , 5 } ; // (A) a = 1 2 3 4 5

int b[5] = { 1 , 2 , 3 } ; // (B) b = 1 2 3 0 0

int c[] = { 1 , 2 , 3 , 4 , 5 } ; // (C) c = 1 2 3 4 5|î5½��ëË'�p���ÂÝ℄P�| (A) ¼1�p� a[5] �5gÝ"ÍJóè ����'��
"Í�.h C++ µãp�ÝÏ×Í-� a[0] ��µgDá� a[4]�XbÝ-���'�£℄Kwy�Àr/� 3 (B) ��'���ÝóÂóêKy�LÝóê�9` C++ º��ÞyìÝ-�'�
ë�ãy9ÍP²�u�ÞJÍp�-�K'�
ë��|¸à�
int d[100] = { 1 } ; // Ï 1 Í-�Î 1�Í¸/
 0

int e[100] = { 0 } ; // 100 Í-�KÎ 0t¡×v (C) ¬^b¶îp����9` C++ _Ë º��|��'��ÝÍó®
p�����6��P'�õ�s�Õ��º��4Qp�Ý-�Íó3_Ë`6����¬ÍóGÎà¼�Õp�X¸àÝè ¸àÀ��C++ ¬^b¸à�¢£℄à¼;Dp�Ý-�Íó�X|u�á¼p�-�Íó�J¸àï6���;D�
℄-R��&ÆÞp�Ý���L
p�Ý-�Íó�p���Ý�§p�/Ý-�Â??Îb!JÝ�p�ððºDÄ℄º¼'�Í/Ý-�Â�℄ºÝ��gó;ðÎp�Ý-�Íó�ãyp�/¬^b;D-�Íó�b`&Æ�|Þp���DáØ�ó�|℄-℄º'���gó�»A�
int i , square[10] ;

for ( i = 0 ; i < 10 ; ++i ) square[i] = i * i ;

for ( i = 0 ; i < 10 ; ++i )

cout << i*i << "=" << square[i] << endl ;39� square p��b 10 Í-���℄ºÝ��gó�Î 10 g�A�|¡�Þp�ÝÍóã 10 Í;W 20 Í�JËÍ℄º�Ý 10 K�×R?;�ÍJºCW®Þ�
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Ï 6 a p�E��P����Jp�����º.h?�8	9Ý2℄�SR��Ýjì��XÝ℄PbËË�Í×
¸àðó�ó'�p�Ý���»A�
const int SIZE = 10 ;

int i , square[SIZE] ;

for ( i = 0 ; i < SIZE ; ++i ) square[i] = i * i ;

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

cout << i*i << "=" << square[i] << endl ;Ah×¼�	�PÛ`�;�p����J©�Ñ;ðó�ó×�Ç��Íõ/�1¹���ÏÞË℄°Î¿à sizeof �P�Õ�Íó�
int i , foo[] = { 1 , 3 , 5 , 7 } ;

int size = sizeof(foo) / sizeof(int) ;

for ( i = 0 ; i < size ; ++i ) cout << foo[i] << endl ;9� sizeof(foo) 
Jóp� foo XªbÝÀ�-àó� sizeof(int) J
×ÍJóXªàÝ�-àóê�Ëï8tÇ
p����GïÝ?�Î℄-�©6�9×ÍðóJóµ��X&9®Þ�¬ðóJó�p�6:W×à�¡ïJÎDÄ2PÞp�Ý��Õ��©6�p�(Ì�Íl½Ç��Ëï&bÍÊàP�ÆBp�-�3Ù�.îÝ&9Tà®Þ��ðð6��^ÝÞp��Ý-�××ã���v-��ÿ¥�ãà�ð�ÝTàAsT�TïÎ�D�'��E9v®ÞÝ�§�×�Ý�§℄PÎ¿à×Í℄ºãG?¡TïÎãG?¡�µg�$Î�§Ý-�E�ÍÂÇ��|ì
×Í��Ý�PP»�ÆBp�-� randomize_array.cc

01 #include <iostream>
02 #include <cstdlib> // èº�^�P rand �'��^�P
03 // �ÂÝ�P srand
04 #include <ctime> // èº�P3Æ�`Ý`Ñ£℄ time
05
06 using namespace std ;
07
08 int main() {
09
10 int foo[] = { 2 , 4 , 6 , 8 , 10 };
11 int i , j , tmp ;
12
13 // |` '��^�P��Â
14 srand( static_cast<unsigned>( time(NULL) ) ) ;
15
16 // �ÕJóp�Ý��
17 int size = sizeof(foo) / sizeof(int) ;
18

124



6.2 FÙp�
19 // p�-�ã¡?Gµg�ÍGÝ¨×Í�^�HE�óÂ
20 for ( i = size-1 ; i > 0 ; --i ) {
21 j = rand() % (i+1) ;
22 if ( i == j ) continue ; // A� i � j Ë�H8�J�E�
23 tmp = foo[i] ;
24 foo[i] = foo[j] ;
25 foo[j] = tmp ;
26 }
27
28 for ( i = 0 ; i < size ; ++i ) cout << foo[i] << " " ;
29 cout << ’\n’ ;
30
31 return 0 ;
32
33 }
34Æ���
01 8 4 10 2 6
02 3�P��p���Î�Pã�Â'���¾\�&Æ�|¸à2PÞp���Õ��A�ËÍkE�-�Ýìý8!��QP6�ðÞæE��.h&Æ¸à
continue à#¯�P®áì×Í��M»��P��|ãG?¡E���Ä}�ðæ×°�

// ãG?¡�yõÝ-�E�, ¬t¡×Í�6�E�
for ( i = 0 ; i < size-1 ; ++i ) {

j = rand() % (size-i) ;

if ( j == 0 ) continue ;

tmp = foo[i] ;

foo[i] = foo[i+j] ;

foo[i+j] = tmp ;

}!ñè×F^£ÌF�A��P;W|ìÝ℄P�
for ( i = 0 ; i < size ; ++i ) {

j = rand() % size ;

if ( i == j ) continue ;

tmp = foo[i] ;

foo[i] = foo[j] ;

foo[j] = tmp ;

}�µÎ3℄º�Ng)�Í¸Ý-�E����Î�yõÝ-�E��9Ë℄P��Dã�ÝM»�H8!�ºCWý0Ý^£5µ�
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Ï 6 a p�Oú�ë���×3ó.ÝOú�ë�� (Pascal’s triangle) Û1b&9àH�»A��|à¼��Þ4P�Ç (x + y)n�"�¡ÝN×4;ó�
(x + y)n = Cn0 x

n + Cn1 x
n−1 y + Cn2 x

n−2 y2 + · · · + Cnn−1 x y
n−1 + Cnn y

n9�Ý;ó Cab = a!
(a−b)! b!��||Oú�ë��¼�î��6�¸àÕ�ÓÝ$¶ºÕ�9�
Ý�ÕN×�Oú�ë��ÝóÂ��PàÝËÍp�¼;DåÏÝË�óÂ�ãOú�ë��ÿá�N×�p�Ý��ËÍ-�/
 1��'p� a �

b ��8ÏÝîìËp��JãOú�ë��8Ǒæ§�|ÿáp�Ý� -�

bi = ai−1 + ai�ðWp�Ç
 b[i] = a[i-1] + a[i]�N	
áì×Æ��`�J¯ì×�p�ã�î×�p��

1

1 1

1 2 1

1 3 3 1

1 4 6 4 1

1 5 10 10 5 1Oú�ë���× pascal1.cc

01 #include <iostream>
02 #include <iomanip>
03
04 using namespace std ;
05
06 int main() {
07
08 int i , j , no ;
09
10 // a , b 5½
Oú�ë��Ýî×��ì×�p�
11 int a[20] , b[20] ;
12
13 cout << "> íáOú�ë��Ý{� : " ;
14 cin >> no ;
15
16 a[0] = 1 ;
17
18 for ( i = 0 ; i < no ; ++i ) {
19
20 // ��Oú�Ï i �p�
21 cout << setw(3*(no-i)) << " " ;
22 for ( j = 0 ; j <= i ; ++j ) cout << setw(6) << a[j] ;
23 cout << endl ;
24
25 // �Õì×�p�ÂÛ1¯�îu|` Ý�¡�TÌ
ÄÁë�´
Ñ�
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6.3 9îp�
26 b[0] = 1 ;
27 for ( j = 1 ; j <= i ; ++j ) b[j] = a[j-1] + a[j] ;
28 b[i+1] = 1 ;
29
30 // ¥±'�î×�Ýp�
31 for ( j = 0 ; j <= i+1 ; ++j ) a[j] = b[j] ;
32
33 }
34
35 return 0 ;
36
37 }
38Æ���
01 > íáOú�ë��Ý{� : 6
02 1
03 1 1
04 1 2 1
05 1 3 3 1
06 1 4 6 4 1
07 1 5 10 10 5 1
08 
Ý¯Oú�ë��|ë��Ý℄PÓ¨�3�P�©½¸à setw66 ¼�×í�Ý´��|¾Õ£℄E�Ý[��h²�&Æ¯ a � b Ëp�Ý��K
 20�	Q9E�{�ÝOú�ë��b°�ðè �¬A�Þ�'�H��J�PµP°��J�4�Ý�Oú�ë���.h'�Ê	Ýp���??6��P'�õ��°h�P°×��¡�
6.3 9îp�3&9I.�Õ�ðð6�¸àÕ9îp��»A�Îp�Õ�C++ �èºÝ9îp�Ý¸à℄P�|ì
×°9îp��óÝ�L℄P�

int a[3][4] ; // a 
 3 ¶ 4 ÝJóp�
double b[2][3][4] ; // b 
 2 ¶ 3 ¶ 4 Ý�Fóp�9îp�ÝN×îÝìý/ã 0 RÕ��×îp�¬P-½�h²9îp�B7è Ý5g℄P�×îp�P²�_Ë /6�3_Ë`µÞ9îp�X6�Ýè 1º��!`9°è /6
=�ÝB7è �3B7è /�9îp�-�4�Ý5�Î|Ï×î
t�Ý���t¡×î
t����u|Þîp�
»�
int a[2][3] ; // a 
 2 � 3 �ÝJóÎp
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Ï 6 a p�
a[0][0] a[0][1] a[0][2] a[1][0] a[1][1] a[1][2]î%ÝN×}��×ÍJóè �.h a p�À�ªàÝ 24 (2×3×4) Í�-àÝB7è �êA b[2][2][3]
×Íëîp��JÍ-�4�µg
 b[0][0][0]�b[0][0][1]�b[0][0][2]� ...�×àÕ b[1][1][2]�� 12 Í-��ì%ÝN×}��×Í�Þ���Fó�

float b[2][2][3] ;

b[0][0][0] b[0][0][1] b[0][0][2] b[0][1][0] b[0][1][1] b[0][1][2]

b[1][0][0] b[1][0][1] b[1][0][2] b[1][1][0] b[1][1][1] b[1][1][2]�º��|î b p�Xb-�Ý4�Î×��=�Ý�¬�Î�5WË���µÎ b[1][0][0] Îå#3 b[0][1][2] -��¡�À�9îp�-�Ý4�℄PbF	óC`Ö hh:mm:ss Ý�;℄P��µ�J (second)��5 (minute)�¡`
(hour)�9îp�ÝÀ-�Íó�|¸à sizeof �POÿ�»A�

int foo[2][4][3] ;

cout << sizeof(foo) / sizeof(int) << endl ; // �� 24

9îp�Ý��Â'�9îp�Ý��Â'��ÎqA-�3ÍB7è Ý_4℄Pµg'���Â'�Ý℄PbËË�Ï×Ë℄PÎÞ9îp�	W×îp�℄P¼'���Â�
char a[2][3] = { ’a’ , ’b’ , ’c’ , ’d’ , ’e’ , ’f’ } ;

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

int c[][2][3] = { 1 , 2 , 3 , 4 , 5 , 6 , 7 } ;9îp�Ý-�ºµ-�5�µg¼��t¡×Ë℄PÞÏ×îÝìý6¯�¯_Ë ���Õt�Ýìý�| c 
»J
 2�¬ c p��b 12 Í-����Â-�Gb 5 Í��ÈÝ-�J�î 0�9Ë℄PÎ¿àÕ9îp�-�Ý4�5��ãh��|Ý�Õ��¸à int c[2][2][] TïÎ int c[2][][3] ¼�L9îp�Ýæ.�ÏÞË℄PÎãÏ×îR¸àETÝ�Àrµg'���Â�Ü»¼1�
int a[2][3] = { { 1 } , { 2 , 3 } } ;

int b[2][3] = { { 1 , 0 , 0 } , { 2 , 3 , 0 } } ;

int c[3][3] = { { 1 } , { 1 , 1 } , { 1 , 1 , 1 } } ;

128



6.3 9îp�àÎp�îJ

a = b =

[

1 0 0

2 3 0

]

, c =









1 0 0

1 1 0

1 1 1







øÄÞî|îÝp�Ý��'��Îv«�»A�
int a[2][2][3] = { { { 1 } , { 2 , 3 } } ,

{ { 4 , 0 , 5 } , { 6 , 7 , 8 } } } ;|Ï×îÝÌF¼:�a p��bËÍ 2×3 Þîp��5½
 { {1,0,0} , {2,3,0}

}� { {4,0,5} , {6,7,8} }�NÍÞîp�Ý�Â'���G×ø�.h a p�Ý-�
 { 1 , 0 , 0 , 2 , 3 , 0 , 4 , 0 , 5 , 6 , 7 , 8 }�a[0][1][0] �Â
 2�a[1][0][0] �Â
 4� a[1][1][1] �Â
 7�!§�
int b[][2][3] = { { { 1 , 2 , 3 } , { 4 , 5 , 6 } } ,

{ { 7 , 8 , 9 } , { 2 , 4 , 6 } } ,

{ { 1 , 3 , 7 } , { 9 , 0 , 2 } } } ;J b[0][1][2] �Â
 5�b[1][0][1] �Â
 8�b[2][1][1] �Â
 0�b p�ÝÏ×îº�'
 3�Îp8¶Îp8¶ÎaP�ó�Õ�t�ÍÝºÕ�ËÍÎp8¶A�àó.Ý℄P¼�îJ

[C ] = [A ][B ] T�îW Cij =

p
∑

k=1

Aik Bkj ∀ i ∈ 1 . . . m , j ∈ 1 . . . n9� A 
 m×p�B 
 p×n�C 
 m×n ÝÎp�»A�|ìÝ A 
 2×3�B 
 3×2ÝÎp� C J
 2×2 Îp�
[A ] =

[

1 2 1

2 1 1

]

, [B ] =









1 2

0 1

2 2









⇒ [C ] =

[

3 6

4 7

]

Îp8¶ matrix_multiplication.cc

01 #include <iostream>
02
03 using namespace std ;
04
05 int main() {
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Ï 6 a p�
06
07 int i , j , k , sum ;
08 const int m = 2 , n = 3 ;
09
10 // �LËÎpC¶�Îp
11 int a[m][n] = { { 1 , 2 , 1 } , { 2 , 1 , 1 } } ;
12 int b[n][m] = { { 1 , 2 } , { 0 , 1 } , { 2 , 2 } } ;
13 int c[m][m] ;
14
15 // 8¶
16 for ( i = 0 ; i < m ; ++i ) {
17 for ( j = 0 ; j < m ; ++j ) {
18 sum = 0 ;
19 for ( k = 0 ; k < n ; ++k ) sum += a[i][k] * b[k][j] ;
20 c[i][j] = sum ;
21 }
22 }
23
24 // �� a Îp
25 for ( i = 0 ; i < m ; ++i ) {
26 for ( j = 0 ; j < n ; ++j ) cout << a[i][j] << " " ;
27 cout << endl ;
28 }
29
30 // �� b Îp
31 cout << endl ;
32 for ( i = 0 ; i < n ; ++i ) {
33 for ( j = 0 ; j < m ; ++j ) cout << b[i][j] << " " ;
34 cout << endl ;
35 }
36
37 // ��Îp¶� c
38 cout << endl ;
39 for ( i = 0 ; i < m ; ++i ) {
40 for ( j = 0 ; j < m ; ++j ) cout << c[i][j] << " " ;
41 cout << endl ;
42 }
43
44 return 0 ;
45
46 }
47Æ���
01 1 2 1
02 2 1 1
03
04 1 2
05 0 1
06 2 2
07
08 3 6
09 4 7
10
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6.3 9îp�
ËÍÎpÝ8¶4Q©Î×Í���Ý�P�¬Í�b°nyóÂ�ÕÝÌFÅÎÂÿ3hǑ|+Û�´�&Æ¼::A� A Îp
 m×p ÝÎp�� B Îp


p×n ÝÎp�Jã�P�&Æ�|á¼�ÕËÍÎpÝ¶°�6�Æ�Ý�Fó¶°gó
 m×p×n�A� m�p�n K
 10000�JËÍ 10000×10000 ÝÎp8¶X6�ÝÀ¶°gó
 1012�9Í�Õgó6��ð8	Ýé\�Õ` �h²×Í
10000×10000 ÝÎp�A�Î¸à 8 Í�-àÝÔÞ���Fó�JÍX6�ÝB7è 
 800 MB (�µÎ 8×10000×10000 Í�-à )�9ÍB7è ��E\�ÝÍßé\�ÎP°�§Ý�X5E&9�Õ®Þ���ÎpÝlP9�
�³Îp
(sparse matrix)��µÎÎp/Ý�I	Ý-�KÎë�LÍÎ÷�ÝÎp�Íë-�XªÝf»?{�ððºøÄ 99%�9`u)Î¸à�Îp (full matrix) ¼;D×Àë-�µ�ÿÎ8	�ðè ��v�6�j�.hµb°℄°�|Ý�à¼;D&ë-��Ahµ�|;6��ÝB7è �!`�|¯×°B7è ��Ý�Õ^b�æ�§�lÝÎp�Õ�Oú�ë���Þ9�&ÆàÞîp�℄P¼�ÕOú�ë��ÝÂ�uÞOú�ë��àÞîp�¼�î�AìP

[P ] =



















1

1 1

1 2 1

1 3 3 1

1 4 6 4 1

















p�Ý-�uàó.℄P��|¶W
P[i][j] =

{

1 i = j TïÎ j = 0

P[i-1][j-1]+P[i-1][j] Í¸9�ÝÎp�&Æ©¸àÝÎpE�a|ìÝI	�àÎp℄P�ÕOú�ë�� pascal2.cc

01 #include <iostream>
02 #include <iomanip>
03
04 using namespace std ;
05
06 int main() {
07
08 int i , j , no ;
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09
10 int pascal[20][20] ;
11
12 cout << "> íáOú�ë��Ý{� : " ;
13 cin >> no ;
14
15 for ( i = 0 ; i < no ; ++i ) {
16
17 cout << setw(3*(no-i)) << " " ;
18
19 for ( j = 0 ; j <= i ; ++j ) {
20
21 if ( j == 0 || i == j )
22 pascal[i][j] = 1 ;
23 else
24 pascal[i][j] = pascal[i-1][j-1] + pascal[i-1][j] ;
25
26 cout << setw(6) << pascal[i][j] ;
27 }
28
29 cout << endl ;
30
31 }
32
33 return 0 ;
34
35 }
36Æ���
01 > íáOú�ë��Ý{� : 6
02 1
03 1 1
04 1 2 1
05 1 3 3 1
06 1 4 6 4 1
07 1 5 10 10 5 1
08 u�Ï 6.2 ;�ÝOú�ë���P®f´�Ëïí�Ý��×ø�¬���2�àÞîp�Ý℄P¼�ÕOú�ë��Ý-�´
���-¿�¬�ãy©¸àÝÎpE�a|ìÝI	�JÍÎpîë��I	ÝB7è ����ð*�
6.4 '�p�3�GÝFÙp���p�/-�Àó6�3_Ë`µ����Ah_Ë ��5g�ÈÝB7è �p�¸à�¬&9®Þ??Î3Æ�`����6�¸à9�Ýp��h²�FÙp�3��p���¡�µP°��|Ǒ�T¹��E&9®Þ��
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6.4 '�p��Î×4�¥Ý§×Û2�|îËË®ÞÝn"3y&Æ6�×Ëp���|3�PÆ���VÝ;�Í���Í�×Í�XÝ℄PÇÎ¿àî×aX+ÛÝ�Vè Ñ§^×¼'�p��|?&9�P'�õð6���'��ÓÝ£℄�x¼ÿa�Vp��Q� 90 O��¡�&Æ�|¸à'�p� (vector) ¼�V2;�p�Ý����µÎ1�'�p��|3�PÆ���µ6���2�ǑTïÎ3Kp�-�Ý9>�tTàGfFÙp�?9-²�3¸àî���|AFÙp�ãà-�Ý℄P¼¸à'��39�&ÆG+Û'�p��FÙp�8«ÝI	�Í¸´�ÓÝ��J�º�Ïèâa�Ǒ|1��¸à'�p�£℄l½�´�6�Þ vector ý�jǑá�Ç
#include <vector>×�¼1�&ÆÌ'��ó
'�Î��3'�Î��L`�&Æ�|Þ'�p�Ý-�óê¶3�Àr/ (¥��&�Àr)��p�-�Ýl½J¶3 vector<> �Ý

<> �/�»A�
vector<int> foo(2) ; // foo 
Jó'�p��bËÍ-�
vector<char> bar(5) ; // bar 
C-'�p��b"Í-�
vector<float> fbar(5) ; // fbar 
b"Í-�Ý'�p�'�p��&�P3Æ�`�X�'�p�X6�Ý-�9>�»A�
unsigned int n ;

cin >> n ;

vector<int> foo(n) ; // �|
int bar[n] ; // ý0 , FÙp��Êà¸àî�'�p��FÙp�×ø�A
vector<int> foo(10) ;

// foo 
 1 , 2 , ... , 10

for ( int i = 0 ; i < 10 ; ++i ) foo[i] = i+1 ;uºÕÄ�6�á¼'�p�Ý-�óê��|3Î�(Ì�¡�Ǒî .size() Ç��»A�
vector<int> foo(10) ;

cout << "foo '�Î�b " << foo.size() << "-�\n" ;'�p�Î�Ý��Â'��FÙp�Ý'���8!�.h|ìÏ×Ë℄PÝ��Â'�Î�EÝ���|¸àÏÞË℄P�
vector<int> foo(3) = { 1 , 2 , 3 } ; // ý0
vector<int> bar(3,1) ; // bar b 3 ÍJó�Û2b°_Ë ¨ÆBèº��JÝp�
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// ��Â/
 1h²ËÍ!l½Ýp��|¿à¼�ºÕ�¼®JÍ'�p�Ý¼��»A�

vector<char> foo(5,’a’) ; // foo b 5 Í ’a’ C-
vector<char> bar(3,’b’) ; // bar b 3 Í ’b’ C-
foo = bar ; // ¼�¡�foo b 3 Í ’b’ C-9ËJ�p�-�Ý¼�℄P¬�ÊàyFÙp��|îG��Ý1�'�p�Ý×°à°�Í¸ÝP²�»A�L9î'�p��'�p�ÝºÕ���Jº�|¡��Þ1���T�P�℄ºSXÛÝ�T�PÎt�ÍÝà)®Þ�ÇÎã m Í�!óC���óã n ÍóCXWÝà)�ÍÀóµÎó.îX�L Cmn�

Cmn =
m !

(m− n) ! n!.h C86 = 8 !
2 ! 6 ! = 28�9�&Æà��Ý�P¼�� Cm3 ÝXbà)��µÎã m Í�!rD���óã 3 Í�!ÝrDÝXbà)��ÍÝ®°�|¸àë·℄º¼ÞXbÝà)�I0��39ë·℄º��&ÆÑ�2¯Xb℄ºìýÝR�ÂK�8!�|�¹¥�®ßÝóC�A�®ÞÎ��ó°ÍrD�J�P�6�°·℄º�\�·þÝßyîº-
9øÝ�P��℄-�A�	óãÝrDóê?�Ý�J�P�6�Ǒ|?����Ü»¼1��u®ÞÎ�3 100 ÍrD�óã 50 ÍrD�Ç C10050 �J�P6�àÕ 50 ·℄º�AhÎ���jÝ�X|¸à℄ºÝ℄P¼�§9v®ÞbÍ?§P�´℄-Ý�X℄PÞº�Ïâa�P�Ǒ|1���T�P�℄ºS combination_by_loop.cc

01 #include <iostream>
02 #include <vector>
03
04 using namespace std ;
05
06 // ���T�P : ã m ÍóC�, ��XbãëÍóCÝà)
07 int main() {
08
09 int i , j , k , m , c = 1 ;
10
11 cout << "> óCÍó : " ;
12 cin >> m ;
13 vector<int> number(m) ;
14
15 cout << "> µgíá " << m << " ÍóC : " ;
16 for ( i = 0 ; i < m ; ++i ) cin >> number[i] ;
17
18 cout << endl ;

134



6.4 '�p�
19
20 // ¯ i , j , k ÕG�º8�
21 for ( i = 0 ; i < m ; ++i ) {
22 for ( j = i + 1 ; j < m ; ++j ) {
23 for ( k = j + 1 ; k < m ; ++k ) {
24 cout << c++ << " : " << number[i] << " "
25 << number[j] << " " << number[k] << endl ;
26 }
27 }
28 }
29
30 return 0 ;
31
32 }
33Æ���
01 > óCÍó : 4
02 > µgíá 4 ÍóC : 1 3 5 7
03
04 1 : 1 3 5
05 2 : 1 3 7
06 3 : 1 5 7
07 4 : 3 5 7
08

æá4�°3&9Tà®Þ�4�Î&ð¥�Ý�»A�����Ý5ó4��&ËÙ�£℄Ý4��Aßýûã��1£℄���×�¼1�4�b&9�!Ý℄°�bÝ>�"�bÝ;6B7è �39�&Æ+Û×Í��ê�XÝ4�°�Çæá4�°
(insertion sort)�æá4�°ÎDÄóÂE�℄PÞó�×M×Mã�Õ�4��W�Ü»¼1��ub n ÍóC�æá4�°ãÏÞÍóCR?Gf� uóCfÍG«våÏÝóC�`J��E��E��®×àÕóCf�GÝóC´�

�h`4��®�;ãì×ÍóC��?Gf´�!øÝ�®×àº¥�àÕ�§�t¡×ÍóC�Ah4�µ�WÝ�u|"ÍóC�7�3�2�9�5�
»�&ÆãÏÞÍóC��?Gf�ãy 3f 7 ��X|ËóE��#ì¼��ÊÏëÍóC 2�h` 2 f 7 ��6� 7 E��#ì¼ 2 êf 3 ��.h6�� 3 E��Ah×¼�óCp�¨3W
 2�3�7�
9�5�#ì¼�ÊÏ°ÍóC 9�. 9 f 7 �� X|µ�E��à#�ÊÏ"ÍóC 5�5 º� 9 E���� 7 E�¡��4��ãì%�á�	N�W×M`�Í�
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Ï 6 a p��GÝ-�µÆB�W4��.huíáÝó��lÆ4?g��GbK&óêÎ4?��JºàhË℄°¼®t¡Ý4��Í4�>�Þº8	"$�
7 3 2 9 5 ⇒ 3 7 2 9 5 ⇒ 2 3 7 9 5 ⇒

2 3 7 9 5 ⇒ 2 3 5 7 9æá4�° insertion_sort.cc

01 #include <iostream>
02 #include <vector>
03
04 using namespace std ;
05
06 int main() {
07
08 int i , j , no , tmp ;
09
10 cout << "> íá£℄Íó : " ;
11 cin >> no ;
12
13 // �L× no �£℄Ý'�p�
14 vector<int> data(no) ;
15
16 cout << "> �íá " << no << " ÍóC : " ;
17 for ( i = 0 ; i < data.size() ; ++i ) cin >> data[i] ;
18
19 // Æ�æá4�
20 for ( i = 1 ; i < data.size() ; ++i ) {
21
22 // ?GE�àÕóC´�GÝ-��


23 for ( j = i ; j > 0 ; --j ) {
24
25 if ( data[j] >= data[j-1] )
26 break ;
27 else {
28 // uf�GÝ-��J��E�
29 tmp = data[j] ;
30 data[j] = data[j-1] ;
31 data[j-1] = tmp ;
32 }
33
34 }
35
36 }
37
38 // í�4�¡Ý��
39 cout << "\n> 4�¡�� : " ;
40 for ( i = 0 ; i < data.size() ; ++i ) cout << data[i] << " " ;
41 cout << endl ;
42
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6.5 p��¼ý
43 return 0 ;
44
45 }
46Æ���
01 > íá£℄Íó : 10
02 > �íá 10 ÍóC : 32 54 29 76 44 51 59 83 19 9
03
04 > 4�¡�� : 9 19 29 32 44 51 54 59 76 83
05 3h�P��ãyíáÝóCÍó����X|�Q|'�p�´
℄-�!`�¸àÝ .size() ¼�î'�p�-�ÝÍó�
6.5 p��¼ýãyp�Ý-�Î;D3×s=�ÝB7è /�	á¼Ýp�Ï×Í-�Ý�ë¡�p�/Xb-�Ý�ëK�|�"Ý�Õ�¼�.huÞp�´�-�Ý�ëDÕØ¼ý/�Jp�&Í-�Ý�ëµ�|¿à¼ýÝ�ëºÕÿ��»A�

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

int *p = &foo[0] ; // p ¼ý¼' foo p�Ý´�-�
// ¿à¼ý�ëºÕ�� foo XbÝ-� : 5 2 3

for ( int i = 0 ; i < 3 ; ++i ) cout << *(p+i) << endl ;3�P��&Æ´�¯¼ý p ¼'p�Ï×Í-�Ý�ë�Ç &foo[0]�X|3��`� p+i X¼Ý�ëµÎp� foo Ï i+1 Í-�Ý�ë��.h *(p+i) �µ8	y
foo[i]�A3î×aX��ìýºÕ���ºà3¼ýî��µÎ *(p+i) � p[i]!L�.h�

foo[i] �! *(p+i) �! p[i]ãh:¼�×îp�Ý(ÌÍ�«{µ�:W×Í¼'p�´�-�Ý¼ý�¯�î��ÎAh�|h
»�foo �! &foo[0]� foo+i �µ8	y &foo[i]�!`
*(foo+i) �! foo[i]�Ah|îÝ�Pµ�|;¶W�

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

int *p = foo ; // p ¼ý¼' foo p�Ý´�-�
// ¿à¼ýìýºÕ��� foo XbÝ-� : 5 2 3

for ( int i = 0 ; i < 3 ; ++i ) cout << p[i] << endl ;
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Ï 6 a p��º��p�(Ì foo ÕG¼'p�Ý´�-����3�P��;��ÍJp�Ý-�µ��P°DãÝ�¬Î¼ýQ�|¼'p�/�¢-�Ý�ë�»A�
int foo[] = { 5 , 2 , 3 , 4 , 1 } ;

foo += 1 ; // ý0�foo ���?�
int *p = foo + 4 ; // ¼ý p ¼' foo[4] Ý�ë
int *q = foo + 1 ; // ¼ý q ¼' foo[1] Ý�ë
cout << p - q << endl ; // �� 3

int bar[] = { 10 , 20 , 30 } ;

foo = bar ; // ý0�foo ���?�|ît¡×ÍP�ÎǑ¯p� foo |¼ýÝlP¼' bar p�Ý´�-��ë�A�9øÝ�§℄P�|�.&�Jæ¼ foo p�/XbÝ-�µP���P�ÝÍ¸B�¸à�µ?	3%h /ÞØÍhÝ�«�t×ø�¯�î�9�Îp��¼ýÝt��!���ãh&Æ�|Þp�(ÌÚ
×Ë��;�¼'�ëÝðó¼ý
(constant pointer)�hË℄P��|¸ày9îp��|ìÎ|¼ýÝÌF¼:9îp�£℄�ë�-��×îp�
int foo[N] ;

int *p = &foo[0] ; // &foo[0] 
Ï×Í-��ë�ë &foo[i] ⇐⇒ p+i-� foo[i] ⇐⇒ *(p+i) ⇐⇒ p[i]Þîp�
int foo[R][C] ;

int *p = &foo[0][0] ; // &foo[0][0] 
Ï×Í-��ë�ë &foo[i][j] ⇐⇒ p+i*C+j-� foo[i][j] ⇐⇒ *(p+i*C+j) ⇐⇒ p[i*C+j]ëîp�
int foo[A][B][C] ;

int *p = &foo[0][0][0] ; // &foo[0][0][0] 
Ï×Í-��ë�ë &foo[i][j][k] ⇐⇒ p+i*B*C+j*C+k-� foo[i][j][k] ⇐⇒ *(p+i*B*C+j*C+k) ⇐⇒ p[i*B*C+j*C+k]
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6.5 p��¼ý|îÝ¼ý�Í¼'-�Ýn;PÎ�x3p�Ýè 5gÎ=�Ý��î�v=�P¬�º.p�î��Ǒ�Óû�!`�ãy9�Ý¼ýÎ|×Í£℄l½
�Í���.h�Ñp�Ýî�A¢�&Æ)Î�|DÄ��Ý�ëºÕµ�0�p�/ETÝ-��ë�|ìÝ�P©½¿à¼ýÝ℄PDãÎp-��'�Îp-�;DÂ
Íìýõ�Ç foo[i][j] = i + j�
int i , j ;

const int R = 2 , C = 3 ;

int foo[R][C] ; // p�b R � C � ÍJó
int *p = &foo[0][0] ; // ¼ý p ¼' foo p�´�-�
for ( i = 0 ; i < R ; ++i ) {

for ( j = 0 ; j < C ; ++j ) {
*(p+i*C+j) = i + j ; // 8	y foo[i][j] = i + j

}
}uÞ��|�¼�îJ
-� foo[0][0] foo[0][1] foo[0][2] foo[1][0] foo[1][1] foo[1][2]£℄ 0 1 2 1 2 3¼ý p p+1 p+2 p+3 p+4 p+56©½¥�×F�E×îp����foo � &foo[0] !øKÎ��p�´�-�Ý�ë�.h *foo � foo[0] K��Ï×Í-���µÎ×îp�(ÌÍ�µÎ8	yÕG¼'p�´�-�Ý¼ý�¬9ÍP²E9îp���¬�Wñ�æ.Þ�Ç1��9îp��¼ýE9îp����§�îf´jì�u|ë�°� (3×4) ÝÞîJóp� int

foo[3][4] 
»�XÛÝ-� foo[1][2] Î¼ãÏ 2 �R��ë¡RÕÝÏ 3 ÍJó-��� foo[2][3] J
Ï 3 �R��ëRÕÝÏ 4 ÍJó-��ãh:¼�Þîp�ÝËÍìýÝ®à�¼8!�Ï×Íìý×áØ×�Ý5R��ë6��ÏÞÍìýÝ®àJA!×îp�Ýìý×���|ÿÕ-�Ý£℄�u�ÞÏÞÍìýË��J�GÝ foo[1] TïÎ foo[2] 5½��ÏÞ��Ïë�ÝR��ë��&&�ÝR�-��ãh�|.á foo[i] ��Ï i+1 �ÝR��ë�ãG×aÝ¼ýºÕ��á�u p 
×¼ý�J p[i] � *(p+i) !L�K��¼ýX¼'Ý£℄�!øÝ�3Þîp��� C++ �¯ foo[i] Ý®à�!
*(foo+i)�K��Þîp�Ï i+1 �ÝR��ë�|9øÝ��¼§��-�
foo[2][3] ��¶W (*(foo+2))[3]�!øÝ℄P�Þ�U�ÕÏÞÍìý���|
×M¶W *(*(foo+2)+3)�.h3|ìÝ�P��N×�X��Ý£℄KÎ×ø�
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int foo[2][3] = { 1 , 2 , 3 , 4 , 5 , 6 } ;

int i , j ;

for ( i = 0 ; i < 2 ; ++i ) {
for ( j = 0 ; j < 3 ; ++j ) {

cout << foo[i][j] << ’ ’

<< (*(foo+i))[j] << ’ ’

<< *(*(foo+i)+j) << endl ;

}
}��
1 1 1

2 2 2

3 3 3

4 4 4

5 5 5

6 6 6	Q\�ÑðÝßÎ�º¿à¡ËË℄P¼Dãp�/Ý-��¬ãhQ�|º�Õ
*(foo+i) X��Ý�ë�Î|�
����µÎ i N�Ǒ×�ÍX¼'Ý�ë?GÉ�×J�-����uN�b r Í-��JµÎÉ�Ý r Í��ÝB7è �9�G×aX+ÛÝ¼ý�NgÉ�×Íl½���!�.h|ì¼ýÝ¼�℄PÎ�HEN�

// foo : 2 ��N�b 3 Í-�
int foo[2][3] = { 1 , 2 , 3 , 4 , 5 , 6 } ;

int *p = &foo[0] ; // ý0ý0Ýæ.3y¼ý p Î| 1 ÍJó
É����foo Î| 3 ÍJó
É����
Ý¯¼ý��|9Í-�
×Í��Ý℄PÉ��C++ ¸àÝp�P¼ý��µÎh¼ýÝ�ëºÕÎ|p���
×É����»A�
int foo[2][3] = { 1 , 2 , 3 , 4 , 5 , 6 } ;

int (*p)[3] = &foo[0] ; // (1) p 
p�P¼ý�¼' foo Ï×�
// �ë�!`|N 3 ÍJóÉ���

int (*q)[3] = foo ; // (2) q 
p�P¼ý�[�!î
int (*r)[3] = foo+1 ; // (3) r 
p�P¼ý�¼' foo ÏÞ�

// �ë�39�ÝÏ (1) Ë¼�lP�p 
p�P¼ý�¼' foo Ï×��ë�¥��foo[0]�G6�b�ëºÕ����6¯�Í¼§�ì«ÝÏÞÍB���Jó a b�ëºÕ�Î×øÝ�
int a = 3 ;
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int *b = &a ; // ¼ý b ¼' aÏ (1) ËlPÝ¶°b°ÓY�
℄-R�� C++ ¯Þîp�Ý(Ì foo ��

&foo[0]�AÏ (2) ËlP�Ah×¼�Ï (3) ËlPÝ�Lµ�p§�Ý�	p�P¼ý p ¼' foo p�Ï×�`�J p+i Ç¼'p�Ï i+1 �� p+i �
p � 8âÝ i �Ý-�Íó�A��àp�P¼ý p ¼' i � j �Ý-��	Q��¸à p+i+j�.
ÍÎ��Ï i+j+1 �ÝR��ë�æ.3 p 
×p�P¼ý�ÍÉ�Ý℄PÎ|�
���u�¯ p |�×l½
É���`�J6�¸à
*(p+i)�Ah *(p+i)+jµ8	y &foo[i][j]�*(*(p+i)+j)µ8	y foo[i][j]�u¸àìýºÕ�yp�P¼ý p�J *(p+i)+j 8	y p[i]+j�*(*(p+i)+j) �8	y p[i][j]�.hu�

const int R = 2 , C = 3 ;

int foo[R][C] ;

int (*p)[C] = foo ;J
*(p+i)+j 8	y p[i]+j 8	y &foo[i][j]

*(*(p+i)+j) 8	y p[i][j] 8	y foo[i][j]|ìÝ�PÎDÄp�P¼ý #2¼�� foo p��
int i , j ;

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

int (*p)[3] = foo ;

// |�
�� ��N×�Ý-�
for ( i = 0 ; i < 2 ; ++i ) {

for ( j = 0 ; j < 3 ; ++j ) cout << p[i][j] << ’ ’ ;

cout << endl ;

}í��
1 2 3

4 5 6ëî|îÝp���Îµ´×øÝ¼§�|ì5½Þ×�Þ�ëîp�Ý-��ë�£℄Âàp�P¼ý¼�î�×îp�
int foo[N] ;

int *p = foo ; // p 
×�¼ý
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Ï 6 a p��ë &foo[i] ⇐⇒ p+i-� foo[i] ⇐⇒ *(p+i) ⇐⇒ p[i]Þîp�
int foo[R][C] ;

int (*p)[C] = foo ; // p 
p�P¼ý�ë &foo[i][j] ⇐⇒ *(p+i)+j ⇐⇒ p[i]+j-� foo[i][j] ⇐⇒ *(*(p+i)+j) ⇐⇒ *(p[i]+j) ⇐⇒ p[i][j]ëîp�
int foo[A][B][C] ;

int (*p)[B][C] = foo ; // p 
p�P¼ý�ë &foo[i][j][k]⇐⇒ *(*(p+i)+j)+k ⇐⇒ p[i][j]+k-� foo[i][j][k] ⇐⇒ *(*(*(p+i)+j)+k) ⇐⇒ *(p[i][j]+k)

⇐⇒ p[i][j][k]|ìÎDÄ×p�P¼ýã�ëîp�-��Þ����
int foo[2][3][2] = {1,2,3,4,5,6,7,8,9,0,1,2} ; // �b 12 Í-�
int (*p)[3][2] = foo ;

int i , j , k ;

for ( i = 0 ; i < 2 ; ++i ) {
for ( j = 0 ; j < 3 ; ++j ) {

for ( k = 0 ; k < 2 ; ++k ) cout << p[i][j][k] << ’ ’ ;

}
cout << endl ;

}í��
1 2 3 4 5 6

7 8 9 0 1 2ÑðÝ�µì�&ÆÎ�6DÄ¼ý¼Dãp�-��ÍËÑÝ¸à`^ÎÞp�|¢óÝlPFá�P/�bn9℄«Ý/�Þ3Ïâa`+Û�h²�|î¸à¼ýDãp�-�Ý℄P�GÊàyFÙp��|îXbÝD¡K�Êày'�p��¼ýp�p�/Ý-�tÝ�|
&Ë�Í£℄l½²���|ÎÝ�;D�ëÝ¼ý�¼ý
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6.6 TàP»p� (pointer array) Î¼p�/ÝN×Í-�KÎ¼ý�9°¼ý�|à¼;D£℄Ý�ë�»A�
int a[9] ; // 9 ÍJó-�Ýp�
int *p[9] ; // p��â 9 ÍJó¼ýÝ-�
// Þp� a ÝNÍ-�Ý�ëDÕ p ¼ýp�/
for ( i = 0 ; i < 9 ; ++i ) p[i] = &a[i] ;

// DÄ¼ýp�'� a p�£℄�Ç 0 1 4 9 16 ... 64

for ( i = 0 ; i < 9 ; ++i ) *p[i] = i * i ;ãyìýºÕ� ([]) Ý�§5�´¢ïºÕ� (*) 
� 51�.h *p[i] 8	y
*(p[i])��µÎ p p�ÝÏ i+1 Í¼ýX¼ÕB7è /ÝJó�A�Î¸à'�p�J6Þ¼ýÝl½wÕ <> �/�

// '�p��â 9 ÍJó¼ýÝ-�
vector<int*> q(9) ;

// '�Ù�ã×�VJóB7è , ¬Dáñ℄ó
for ( i = 0 ; i < 9 ; ++i ) q[i] = new int(i*i*i) ;

for ( i = 0 ; i < 9 ; ++i )

cout << i << " ñ℄ = " << *q[i] << endl ;

// Þ�VB7è [/��Ù¥±¸à
for ( i = 0 ; i < 9 ; ++i ) delete q[i] ;Í»�î»Ýx�-½3yp�/ÝNÍ¼ýK¼'×�VB7è �.h	 q p��Ò�ÍD3r½�G�9°�VB7è Ý�ë6�'°�t�ÍJºCWB7è ø´101Ý®Þsß�|h
»�&Æ¸àÝ delete Þ�Vè [��®¼�Ù¥±¸à�¼ýp�/X;DÝ£℄Î¨×Í£℄l½Ý�ë�E¨3xøÝ�³�§�-���Xb£℄l½Ý2ëKÎ!ø|°Í�-à℄P¼B��¬�º.
£℄l½Ý�Ó��!�bX-½�¼ýp�3|¡Ýhév½406 (abstract class) �ºðð¸àÕ�&ÆÞº3Ïèëa+Ûv½ n;`�Ǒ|�1�

6.6 TàP»|ì&Æ¼::ËÍ¸àp�Ý�à�PP»�FÎpZC�Õ^í�ÝZC&9KÎàFÎp¼�î�XÛÝFÎpZCbF	ÞZC¶3℄}üî�uZCÝ���¨3�}�/�J�î6���×�F�u^b�¨3}�
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Ï 6 a p�/�J�6����¢���¨3àâÍÞ
�ó¼�îâÍ}F�uÎ}�bm�J�î 1�u^bm�J�î 0�Ü»¼1�óC
139 = 1× 27 + 0× 26 + 0× 25 + 0× 24 + 1× 23 + 0× 22 + 1× 21 + 1× 20à%�î
uNÍZC¸à 8×8 Ý}�¼�î�Jì%Ý»C5"6�N×4ÝóC5½


0 1 1 1 1 1 1 1 → 127

0 0 0 0 1 0 0 0 → 8

0 0 0 0 1 0 0 0 → 8

0 0 1 1 1 1 1 0 → 62

0 0 0 0 1 0 1 0 → 10

0 0 0 1 0 0 1 0 → 18

0 0 1 0 0 1 0 0 → 36

1 1 1 1 1 1 1 1 → 255X|N×ÍóC�|©à×ÍPrC- (unsigned char) ¼;D�J×Í 8×8 FÎpÝZC�©� 8 ÍC-¼;DÇ��ì«Ý�P�¸àïíá 8 Í+y 0 Õ 255ÝóC�Q¡ÞÍbÂÝF|Ïr���PÂÝF|è}����µÎ	&Æíáî%Ý 8 ÍóC¡�ÇKº��
* * * * * * *

*

*

* * * * *

* *

* *

* *

* * * * * * * *3h�P��
íá℄-R��&ÆÞíáÝÂDáJóp���¬3�j�§î�XbÝZC£℄ÎãÞ
�jn\á�h`	Q©�ÞÍóÂDáPrÝC-p�Ç��9�ÝPrC-�	W×Í�-àÝÑJó¸à�¢|;6�Õ^ÝB7è �E�Jó���9Ë℄P�|;6ëÍ�-àÝè ���FÎpZC bitmap.cc

01 #include <iostream>
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6.6 TàP»
02 #include <vector>
03
04 using namespace std ;
05
06 // FÎpZC
07 int main() {
08
09 int i , j , n ;
10 cout << "> íá�ZCXETÝ 8 ÍFÎóC : " ;
11
12 vector<int> no(8) ;
13 vector<bool> bitmap(8) ;
14
15 // ;DZCFÎp£℄
16 for ( i = 0 ; i < 8 ; ++i ) cin >> no[i] ;
17
18 cout << endl ;
19
20 // ℄º¥�N×�
21 for ( i = 0 ; i < 8 ; ++i ) {
22
23 n = no[i] ;
24
25 // ÞN×�Ý&Í}�ÂDá bitmap Îp�
26 for ( j = 7 ; j >= 0 ; --j ) {
27 bitmap[j] = n % 2 ;
28 n /= 2 ;
29 }
30
31 // ��N×�
32 for ( j = 0 ; j < 8 ; ++j )
33 cout << ( bitmap[j] ? " *" : " " ) ;
34
35 cout << endl ;
36
37 }
38
39 return 0 ;
40
41 }
42Æ���
01 > íá�ZCXETÝ 8 ÍFÎóC : 127 8 8 62 10 18 36 255
02
03 * * * * * * *
04 *
05 *
06 * * * * *
07 * *
08 * *
09 * *
10 * * * * * * * *
11
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Ï 6 a p�
Îp8¶�¿à¼ý39�&Æ©½à¼ý¼®Îp8¶��'�LËÍÎp A � B 5½


[A ] =

[

1 2 1

2 1 1

]

, [B ] =









2 3

2 1

0 2







� C Îp
 A�B ËÎpÝ¶��Ç
[C ] = [A ] [B ] =

[

1 2 1

2 1 1

]









2 3

2 1

0 2









=

[

6 7

6 9

]

3�P�&Æ¸à×�Ý¼ý¼DãÞîp�/Ý-��9Ë�§℄P	QÎ8	Ík�3ÑðÝ�µì�&Æ=�à#¸àp�Ýìý¼DãÍ/Ý-��Í»GÎà¼îPA¢¿à¼ý¼EÁp�-�Ý¸à℄P�Îp8¶�¿à¼ý matrix_multiplication_by_ptr.cc

01 #include <iostream>
02 #include <iomanip>
03
04 using namespace std ;
05
06 int main() {
07
08 int i , j , k , sum ;
09
10 // Îp��
11 const int ROW_A = 2 , COL_A = 3 ;
12 const int ROW_B = 3 , COL_B = 2 ;
13
14 // �LËÎpCÍ¶�Îp
15 int a[ROW_A][COL_A] = { { 1 , 2 , 1 } , { 2 , 1 , 1 } } ;
16 int b[ROW_B][COL_B] = { { 2 , 3 } , { 2 , 1 } , { 0 , 2 } } ;
17 int c[ROW_A][COL_B] ;
18
19 // �LëÍ¼ý5½¼ÕÎp´�-�
20 int *pa , *pb , *pc ;
21
22 pa = &a[0][0] ;
23 pb = &b[0][0] ;
24 pc = &c[0][0] ;
25
26 // �Õ¶���
27 for ( i = 0 ; i < ROW_A ; ++i ) {
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6.6 TàP»
28 for ( j = 0 ; j < COL_B ; ++j ) {
29 sum = 0 ;
30 for ( k = 0 ; k < COL_A ; ++k ) {
31 sum += *(pa+i*COL_A+k) * *(pb+k*COL_B+j) ;
32 }
33 *(pc+i*COL_B+j) = sum ;
34 }
35 }
36
37 // ��Îp a
38 for ( i = 0 ; i < ROW_A ; ++i ) {
39 for ( j = 0 ; j < COL_A ; ++j ) {
40 cout << *(pa+i*COL_A+j) << " " ;
41 }
42 cout << endl ;
43 }
44
45 cout << ’\n’ ;
46
47 // ��Îp b
48 for ( i = 0 ; i < ROW_B ; ++i ) {
49 for ( j = 0 ; j < COL_B ; ++j ) {
50 cout << *(pb+i*COL_B+j) << " " ;
51 }
52 cout << endl ;
53 }
54
55 cout << ’\n’ ;
56
57 // ��Îp¶� c
58 for ( i = 0 ; i < ROW_A ; ++i ) {
59 for ( j = 0 ; j < COL_B ; ++j ) {
60 cout << *(pc+i*COL_B+j) << " " ;
61 }
62 cout << endl ;
63 }
64
65 return 0 ;
66
67 }
68Æ���
01 1 2 1
02 2 1 1
03
04 2 3
05 2 1
06 0 2
07
08 6 7
09 6 9
10
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Ï 6 a p�
6.7 �+
C++ p�Ýìýãë���E&9ß��Î8	�êYÝ�LÍXÛÝ�QóÎã 1����ïBÄ×ð` Ý å�XXêY�¸àp�E×�§�.&ÝßÎ��Q�ÄÝ�¿{�I	ÝóÂ�Õ®Þt¡K6�¸à℄º�p��\�Ý�P'�µÎÞóÂ℄°�XèºÝ�PÆ��D76 (pseudo code) ææÍÍÝ»W�P�\ïA�b·¶��|Õ%h �åóÂ5�Ýh�¯Þºs¨¯ÆBb�æã¶�I	ÝóÂ�Õ�PÝ�×��.ï��|¸àøÄëî|îÝp��A�Î9ø�Þº¸ÿ�P�^b[£�æ.3 C++ º�ð8	9Ý` �Õ-�3B7è �Ý�6�ë�!`�I	Ý�µì�º�ð&9B7è ��¹Ý℄°JÎ3lD�ÕÝ���¥±'��P�Ç¸Ah�E�I	ÝI.�Õ®Þ�t¡K¹�Ý�®Îp�Õ�×Í
5000×5000 ÝÎp3�jÝTà®ÞÎòy��lÝóÂ®Þ��'NÍ-�K|ÔÞ��Ý�Fó (ªàâÍ�-à) ¼;D£℄���Ý�Õ�á�ÎpX6ª�Ýè ��
 200 MB (5000×5000×8) ÝB7è �93âëO�|G�E×�ÝÍßé\���Î×ÍFZóC�ÝB7è ���ãyB7è ���CW�PP°Æ��X5E�I	Îp���KÎXÛÝ�³Îp (sparse matrix)��µÎÎp�Ý�9óÝ-�K
ë�
Ý�Æ��P�&9ßǑ�Ý&ËÏ�Ý�Õ°¼ã¶�P�b·¶Ý\ï�|3£℄�xÝh°�0Õ�n�
6.8 YêÞ

1. E¸à 32 Í�-¼B��ëÝ�³�§�-����'�¸à℄p (square

matrix) ¼;D-��A�X;DÝ-�l½5½
Jó�ÔÞ���Fó��®3§¡î�h�³�§�-X��§Ý℄p��5½
¢ ?

2. Øß3Í�P�¸àëîÝ�Fóp� double foo[500][500][500] ¼�ÕÍóÂ®Þ�uÍ�Õ^Gb 128 MB ÝB7è ��®Èà[ ?

3. ¿àÔ·¼ý103XãÿÝÞî�Vè �à#¸àÞîp�X®ßÝè ��®3è gHÝ=�Pîb¢-² ?

4. �Õ int *foo[10] � int (*foo)[10] b¢�! ?

5. u int foo[4] = { 2 , 3 , 5 , 9 }��® *foo+2 � *(foo+2) b¢-½ ?

6. 1�|ì�PDý0Ýæ. ?

int a[3][2] ;

int **p = a ; // ý0
148



6.8 YêÞ
7. |ìÝ a p�/µgDÝø°ó ?

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

8. �¶×Í�Píá℄pÝ�� n��� n×n ÝóCñI%�»A�|ì
 n =

5 Ýí��
1 2 3 4 5

6 7 8 9 6

5 4 5 0 7

4 3 2 1 8

3 2 1 0 9

9. ËÍ°�óC®fE�NÍóCÝà)óC��¥��fE`�uËóCÝ!�HÝóC8!�Jÿ× A�u©bóC8!¬Q�!�H�Jÿ× B��¶×�P�íáËÍóC���ì��\ÝfE���
3287 1238 ---> 1A2B

5790 6870 ---> 1A1B

10. íá×°�y 10 ÝÑó�Q¡ààf%¼�îóCÝ���»A�|ì
íá
3�5�2�4�6 Ýí�%��

*

* *

* * *

* * * *

* * * * *

* * * * *

11. |ì
Ø^&»0JÝV£·ð£℄�0J )J Y- ^i ±�J ßÓJ �- zÄV£ 4.294 33.49 0.2786 1 4.046 33.03 51.3�¿àî�£℄�µg¯&»JÂ
 1 �����Í�¸»� Ý·ðV£�
12. u{>2­���~h�±z�����L��P�{.�¿Íp½Ýx��ý��ó5½
�p½ �� ~h ±z �� �L �P {.�� 25 49 95 178 264 327 373
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Ï 6 a p�A�Ø�º2¥ÝÇ�
�À��3 50 2�/N×2�| 2.5 -��À��3
51 Õ 200 2�� JN×2�| 2.2 -��À��3 200 2�|îJN×2�
 2 -��¶×Í�P��Xbp½� Ý���CÇ���|ì
I	Ýí������� �� ~h ±z�� 0 24 70~h 24 0 46±z 70 46 0

Ç�� �� ~h ±z�� 0 60 154~h 60 0 115±z 154 115 0

13. Ø��Ñ�ßó�b n ß�u���/�3�5
 100 5Ý��Wº�µNÞè5®×Uf%¼�î.ßWº5µÝy5fßó��¶×Í�PÞ.ßWº5µÝUf%i��¬ÞN×  ßó¶3UfÏ��í���Aì�
0 - 20 |***** 5

21 - 40 |********** 10

41 - 60 |***************** 17

61 - 80 |*********************** 23

81 -100 |************* 13

14. îÞ�ààf%�î�  ßó¶3àfî� ?

15. �¶×Í�PÿaËÍ{�FóõÝ�¨^£�
16. ��®ßËÍJóp���¶×Í�P0�Ëp�Ýø/�
17. ��®ßËÍJóp���¶×Í�P0�Ëp�Ý�/�
18. �'�DrD+y
 [1,42] � ��¶�P�J×à0ÍrD�ëÍrDÝ^£V
 2.722%�Ç C(36,3) C(6,3)

C(42,6) �
19. *b n Í¥�8!ÝÖ���'Í�b×ÍÖ��*�CW¥�;� (¥����ǑT3K)��¶×Í�PÿaF¿ã¥�0�û*ÝÖ��
20. *b n Í���Í�b×Í
���vÍ¥�´D��¶×Í�PÿaF¿ã¥�|Ng5ËÀÝ℄PÞ��0��
21. »�^/b 4 à2~��'Nà2~b 6 w� 24 w2~��2Yw3»�^/��¶×Í�Pÿa»�^��Õ¿í�»¿g��ÿÕ×à�JÝ2~�
22. 52 ùà¸T��ó 5 ù��¶×Í�Pÿa��JÿÕËÍE� (two pairs) Ý^£V
 0.047539�ËÍE�Ý�L
ËË�!FóÝT&Ëù�¨Ǒ×ù�!FóÝT�
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6.8 YêÞ
23. u×94P
�

f(x) = c0 + c1 x + c2 x
2 + . . . + cn x

n =
n

∑

i=0

ci x
iíá94PÝt{gó n ¡�¿àBó®ßË94PÝ&4;ó���ÕhË94PÝ¶��

24. YîÞ�94P f(x) Ý�5P�¶
�
f′(x) = c1 + 2 c2 x+ 3 c3 x

2 + . . . + n cn x
n−1 =

n
∑

i=1

i ci x
i−1��®ß×94P f(x)��¿à|î2P��94PÝ�5P f′(x)�

25. u×94PÝ;ó�9
ë�»A�f(x) = 3 + x41 + x592�J��Ê¸àËÍp�©;D94P/ÝÄ�£℄��'Ï×Íp�;D94PÝ&ë;ó�J¨×Íp�;D&ë;óXETÝgó (degree)��àhË;D℄P�Õ94PÝ�5P¡���
26. ¿àîÞÝ;D℄P�ÕËÍ94PÝǑ°��º��ËÍ94PÝǑ°��¸ÿ8Ǒ¡Ý;ó
ë�
27. u×94P
�

f(x) = c0 + c1 x + c2 x
2 + . . . + cn x

n =

n
∑

i=0

ci x
iJ�ÞÍ;¶


f(x) = c0 + x ( c1 + x ( c2 + . . . + x ( cn−2 + x ( cn−1 + cn x )) . . .)9Ë;¶℄P�Ì
ïP¶° (nested multiplication algorithm)��ã¶�P��®ß×94P�¿àïP¶°�Õ℄P�Õh94P3 x 
 0, 1, . . ., 5 Ý�PÂ�
28. �¶×Í�P¼®[TÝ5T�®��µ[T℄P¼í����
�A~ S(♠)�RT H(♥)�áí D(♦)�A� C(♣)�óC
�2� . . .�10�J�Q�K�A��µ��P�℄P5T�Aì�
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Ï 6 a p�
S : 9 8 4

H : 7 6 4

D : A J 10 9 5

C : Q 6

S : A K Q 10 7 2

H : J 9 2

D : Q 8

C : 8 7

�� �P S : J 3

H : Q 8 5 3

D : 7 4 3

C : A K J 10

S : 6 5

H : A K 10

D : K 6 2

C : 9 5 4 3 2

29. |ì
;�»YÝ!J��'óC8îb 7×7 ÍóC�+y 1 Õ 49 � �v&�¥��¨3àBó®ß 1 Õ 49 � ÝóC�Q¡ÞóC8î8!ÝóC�t�	X�tÝóCÓ¨�K=�"ÍW×4`�»Yµ����ã¶×Í�PÿahÄ��9�Ý×4óC�âóCÓ¨à4�U4�E4KÕ�
30. �'� 0 Õ 9 èÍ 5×4 ÝFÎpóC�Q¡íá×ÍJó¡���hJóÝETFÎp%��»Auíá 2987340�J����

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

* * * * * * * * * * *

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

* * * * * * * * *

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

31. \�Ýé\ÇKKÎXÛÝZCÿP�î � �P'�õu��îØ�PÝ%�;ð6�àFÎpÝ℄PÞ%�µf»i3ÇKî��à´� 80 }
 X���� 24 }
 Y ��i� cos(x) 3 -10 � 10 Ý%��9�¸àÝ cos(x)�P6�àÕ cmath ý�j� 
z½R���Þ X �� Y ���î�¼�í��PAì�
****************************************Y***************************************
* ### ### ### *
* # # # | # # # *
* # | # *
* # # | # # *
* # | # *
* # # | # # *
* | *
* # # # | # # # *
* | *
* # # | # # *
* # | # *
*---------------------------------------+------------------------------------->X
* # | # *
* # # | # # *
* | *
* # # # | # # # *
* | *
* # # | # # *
* # | # *
* # # # | # # # *
* # # # | # # # *
* ## ## | ## # *
********************************************************************************
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6.8 YêÞ
32. îÞu�à ANSI ®Ò�� (escape sequence)83 à#3ÇKî�îê�A¢ã¶ ?

33. u��Õ�- Y O M ` D ^
Ï�¿�|à|ì2P�¸à2PG��ÞO	�`	��J��Íî�|ìÝ2P.0ÎÞNOÝë`×^	W×OÝ���Ah×¼�æbÝë` (March) RÕ
Ï×`�°`�	WÞ`�Í¸Jµhv.�.hæbÝ×`�Þ`µ�	Wè×�èÞ`�!`O	��Ǒ|;��.Õ^�u3ë`�G�JO	63×�»A��- 2000-1-1 Ý Y =

1999�M = 11�D = 1���- 1999-12-31 Ý Y = 1999� M = 10�D = 31�2P
�
( Y + [ Y/4 ] − [ Y/100 ] + [ Y/400 ] + [ 2.6× M− 0.2 ] + D ) mod 79� [ x ] 
 x ÝJóI	�mod 
õóºÕ�

(a) �¿àh2P���-ØOÝOK�
(b) �|ËÍ`	
×����OK�
(c) ãy�FÝçL` ´��??zO"FH&µÆB�R�
Ý;V�Ù�&9»�NOº3Ø°`ðÙ×Þ`Ö?¡�J×ÍÖ��9øÝ℄PÌ
^�;V` (daylight time saving) T��` (summer time)�|Y»
»�NOÝ^�;V` ��yNO°`ÝÏ×ÍÏ�F���yè`Ýt¡×ÍÏ�F���Õ�Y»32- 2000 � 2010 O� Ý��` Ý��C��^��!`��NO��` ÝÀFó ?

34. ó} (Sudoku) 
× 9×9 ÝóC℄8�Í�N×��N×�ÝóCK3 1 Õ 9� �vóC�ÿ¥��h²℄8¨|Në��Në�℄PÞ�6vW 9 Í 3

× 3 Ý�℄8�NÍ�℄8ÝóC�Î3 1 Õ 9 � �óC��ÿ¥��»A|ìÎ×Í��Ýó}8�
1 2 3 4 5 6 7 8 9

4 5 6 7 8 9 1 2 3

7 8 9 1 2 3 4 5 6

9 1 2 3 4 5 6 7 8

6 7 8 9 1 2 3 4 5

3 4 5 6 7 8 9 1 2

8 9 1 2 3 4 5 6 7

5 6 7 8 9 1 2 3 4

2 3 4 5 6 7 8 9 1qAhó}8�2ã|ì�¯®ß×Í±Ýó}8¡���
153



Ï 6 a p�
(a) 3Në�TNë�/��^E�Í/Ý�Ë�T�Ë�u�g
(b) |Në�TNë�
×E������E��Ë��u�g
(c) �^4� 1 Õ 9�Q¡|±Ý4�óCã�ó}8/ÝóC

35. YîÞ��¿àBó���!J�tîÞX®ßÝó}8/Ýu�ÍóC¡í��
36. ���'� 0 Õ 9 �èÍ 4 × 5 óCFÎp�ã¶�P�\á×JóóC�%�w�¹ó n���hóCXETÝw�FÎp%��XÛw�¹óÎ¼FÎp%�ÝÁU℄'&�w� n ¹�»A�|ì
óC 345 �w�W 2 ¹� 3 ¹Ý%��

33333333 44 44 55555555

33333333 44 44 55555555

33 44 44 55

3333 4 4 5555 33 44 44 55

3 4 4 5 333333 44444444 55555555

333 4444 5555 333333 44444444 55555555

3 4 5 33 44 55

3333 4 5555 33 44 55

33333333 44 55555555

33333333 44 55555555æ¼�� w� 2 ¹
333333333333 444 444 555555555555

333333333333 444 444 555555555555

333333333333 444 444 555555555555

333 444 444 555

333 444 444 555

333 444 444 555

333333333 444444444444 555555555555

333333333 444444444444 555555555555

333333333 444444444444 555555555555

333 444 555

333 444 555

333 444 555

333333333333 444 555555555555

333333333333 444 555555555555

333333333333 444 555555555555w� 3 ¹
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