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����°µ¦r�Á¦¥r�

�n�°��¸É�Á¦µ�³Á¦·É�¤Á¦¸�¥�¦¼o�ª·��¸��µ¦Ä�o�Â���o�°¤¼�̈ �¸É�Á¦¸�¥�ªn�µ� °µ¦r�Á¦¥r�� �$UUD\�� Á¦µ¨°�¤µ¡·��µ¦�µ�´�ª°¥n�µ�
�n�°Å��̧Ê��n�°�Ã�¥�Î�µ®��Ä®o��́�ªÂ�¦� a0 ��a1 ��a2 ��a3 ��a4 �Â¨³�a5 � Á�}���́�ªÂ�¦­�·��Â��� int �Â¨³¤¸��n�µÁ¦·É�¤�o��
Á�}��«¼��¥r�Á¡¦µ³�o�µÁ¦µÅ�o�Â�o��Ä�o��́�ªÂ�¦Ä�ÇÂ��� static � Â�n�¤·�Å�o��Î�µ®���n�µÁ¦·É�¤�o��Â¨o�ª� �n�µ�°��´�ªÂ�¦­�·���¸Ê�
�³�¼���Î�µ®��Ä®o�¤¸��n�µÁ¦·É�¤�o��Á�}��«¼��¥r�Ã�¥°´��Ã�¤´��·�

°µ¦r�Á¦¥r�Â¨³

­µ¥°´���¦³

®´�ª�o�°Ä����¸É���

• �µ¦®µ��µ��°�°µ¦r�Á¦¥r�Ã�¥Ä�o��VL]HRI
• ¦¼��Â���µ¦Â�o��Ä�o��́�ªÂ�¦�̧É�Á�}��°µ¦r�Á¦¥r�¤·��·�Á�̧�¥ª
• �µ¦Á�o�µ�¹���o�°¤¼�̈ £µ¥Ä�°µ¦r�Á¦¥r�
• �µ¦Á�o�µ�¹���o�°¤¼�̈ �°�°µ¦r�Á¦¥r�Ã�¥Ä�o�¡°¥�r�Á�°¦r�
• �µ¦�·���́Ê���n�µÁ¦·É�¤�o��Ä®o�Â�n�°µ¦r�Á¦¥r�¤·��·�Á�̧�¥ª
• �µ¦�Î�µ®���n�µÂ¨³Á�¦¸�¥�Á�̧�¥��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�
• �µ¦�n�µ�°µ¦r�Á¦¥r�Á�}��¡µ¦µ¤·�Á�°¦r��°�¢{���r��́��
• �µ¦�·�¥µ¤Â���o�°¤¼�̈ ­Î�µ®¦�́�°µ¦r�Á¦¥r�Ã�¥Ä�o��W\SHGHI
• �µ¦�́��­¦¦®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��­¦o�µ�°µ¦r�Á¦¥r�
• �́�ª°¥n�µ��µ¦�¦³¤ª¨�¨�o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�
• �µ¦Á¦¸�¥��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r��µ¤ Î̈�µ�́��

• °µ¦r�Á¦¥r�®¨µ¥¤·��·�
• �µ¦�́��­¦¦®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��°µ¦r�Á¦¥r�­°�¤·��·�
• �́�ª°¥n�µ��µ¦­¦o�µ�¢{���r��́���̧É�Ä�o�­Î�µ®¦�́�Á¤�¦·���r�
• °µ¦r�Á¦¥r��°�¡°¥�r�Á�°¦r�
• ¡°¥�r�Á�°¦r��̧É��̧Ê�Å�¥́��°µ¦r�Á¦¥r�
• �µ¦Ä�o��FRQVW��́��°µ¦r�Á¦¥r�
• �µ¦Â�o��Ä�o��́�ªÂ�¦­µ¥°́���¦³
• �µ¦�Î�µ®���n�µ�°��́�ªÂ�¦­µ¥°́���¦³
• �µ¦®µ�ªµ¤¥µª�°�­µ¥°́���¦³
• °µ¦r�Á¦¥r��°�¡°¥�r�Á�°¦r�
• �́�ª°¥n�µ��µ¦Á¦̧�¥�­µ¥°́���¦³Ä�°µ¦r�Á¦¥r�
• ¢{���r��́��¤µ�¦µ�µ��µ���VWULQJ�K!

�



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

���

static int a0, a1, a2, a3, a4, a5;

Á®�»��¸É�Á¨º�°��́�ªÂ�¦­�·��Â¨³Å¤n�Å�o�Ä�o��´�ªÂ�¦°́��Ã�¤´��·��¦¦¤�µ�È��º�°ªn�µÁ¦µ�o�°��µ¦Ä®o��´�ªÂ�¦Á®¨n�µ�¸Ê�¤¸�®¤µ¥Á¨�
�°�®�n�ª¥�ªµ¤�Î�µ¤µ��¹Ê���µ¤¨Î�µ�´���¸É�Á¦µÅ�o�Â�o��Ä�o���́�ª°¥n�µ�Á�n��®¤µ¥Á¨��¸É�°¥¼n��°�� a0 ��³�o�°��o�°¥�ªn�µ�°��
a1 � Â¨³�¸É�°¥¼n��°�� a1 � �³�o�°��o�°¥�ªn�µ� a2 � Å�Á¦ºÉ�°¥Ç���¹��� a5 � � Â�n��o�µÁ¦µÄ�o��´�ªÂ�¦°´��Ã�¤´��·��¦¦¤�µ� �È��³Å�o�
¨Î�µ�´��®¤µ¥Á¨��¸É�°¥¼n��°��´�ªÂ�¦�¸É�Á¦¸�¥��¨´���´���µ��¦�¸�Â¦�

Â¨³Á¦µÂ�o��Ä�o��́�ªÂ�¦�a��¸É��Î�µ®�o�µ�¸É�Á�}��¡°¥�r�Á�°¦r�Â���int �Â¨³�Î�µ®��Ä®o��¸Ê�Å�¥´���¸É�°¥¼n��°��´�ªÂ�¦�a0

int * const a = &a0;

Â¨³¡°¥�r�Á�°¦r��´�ª�¸Ê��³�o�°��¸Ê�Å�¥´���¸É�°¥¼n��°��´�ªÂ�¦�a0 �Á�n�µ�´Ê��

�n�°Å�Á¦µ�³�·�¥µ¤Â¤Ã�¦�¹Ê��¤µÄ�o���¸É�¤¸�¦¼��Â���´���¸Ê��º�°

#define data(array, i)  *(array + (i))

­Î�µ®¦´��Â¤Ã�¦�¸Ê�°µ¦r��·�ªÁ¤��r��´�ªÂ¦��³�o�°�Á�}��¡°¥�r�Á�°¦r�Â¨³�́�ª�¸É�­°��³�o�°�Á�}���n�µ���¸É�®¦º�°�´�ªÂ�¦�¸É�Ä®o�
�n�µÂ���int

�°��µ��¸Ê�Á¦µÅ�o�­¦o�µ�¢{���r��´���ºÉ�°�print_out �Ä��µ¦¡·�¤¡r��n�µ�°��o�°¤¼�̈ �Î�µ�ª��n��́�ª��´���´Ê��Â�n��¸É�°¥¼n�Á¦·É�¤�o���¸É�
°o�µ��¹��Ã�¥¡°¥�r�Á�°¦r���p�Â���int

void print_out (int *p, int n);

Â¨³Á¦µ¨°�¤µ�¼�¦µ¥¨³Á°¸�¥��°�Ã�¦Â�¦¤�o�µ�¨n�µ��¸Ê�

#include <stdio.h>

#define data(array, i)  *(array + (i))

void print_out (int *p, int n)
{

int i;
for(i=0; i<n ; i++) {

printf("%4d ", data(p,i));
}
printf("\n");

}
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int main()
{

static int a0,a1,a2,a3,a4,a5;
int * const a = &a0;
char *format = "%p %p %p %p %p %p\n";

printf(format, &a0, &a1, &a2, &a3, &a4, &a5);
print_out(a, 6);

data(a,0) =  10;
data(a,1) =  -1;
data(a,2) = 340;
data(a,5) =   2;
print_out(a, 6);

data(a,3) += data(a,2);
data(a,4)  = data(a,0) - data(a,5);
print_out(a, 6);

return 0;
}

�¨�°�Ã�¦Â�¦¤�È��³Á�}���´���¸Ê�

0952 0954 0956 0958 095A 095C
   0    0    0    0    0    0
  10   -1  340    0    0    2

       10   -1  340  340    8    2

Ä��¦¦�´��Â¦�Á�}��®¤µ¥Á¨��¸É�°¥¼n��°��´�ªÂ�¦� a0 � ���� a5 � �µ¤¨Î�µ�´��� Á¦µÁ®È��Å�o�ªn�µ�n�µ�°��´�ªÁ¨��³Á¦¸�¥��µ�
�o�°¥Å�¤µ�Â¨³¤¸�¦³¥³®n�µ��´��Á�n�µ�´��� �� �¹É��Á�n�µ�´����µ��°��o�°¤¼�̈ Â��� int � Â�n�̈ ³�´�ª�´Ê��Á°�� �Á�ºÉ�°��µ�Å�o�
��¨°�¦́��Ã�¦Â�¦¤�́��Á�¦ºÉ�°�¡¸��¸��¦¦¤�µ�́���´Ê����µ��°�� int � �¹��Á�}��­°�Å��r��� Á¤ºÉ�°Á¦µÄ�o�¢{���r��´���
print_out() ��Á�}���¦´Ê��Â¦���È��³Á�}���µ¦¡·�¤¡r��n�µÁ¦·É�¤�o���°��´�ªÂ�¦�a0 �����a5 �Â�n�̈ ³�´�ª�¹É��¤¸��n�µÁ�n�µ�´��«¼��¥r�

�µ¦Á�¨¸É�¥�Â�¨�Â¨³°n�µ��n�µ�°��´�ªÂ�¦�´�ªÄ��´�ª®�¹É���µ��� a0 � ����a5 � � Á¦µ�³Ä�o�Â¤Ã�¦Ä��µ¦Á�o�µ�¹���¸É�°¥¼n��°�
�´�ªÂ�¦Â�n�̈ ³�´�ª� Á�n���data(a,0 ��®¤µ¥�¹���µ¦Á�o�µ�¹���´�ªÂ�¦� a0 � �®¦º�°�data(a,5 ��®¤µ¥�¹���µ¦Á�o�µ�¹���´�ª
Â�¦� a5 � Á�}���o��� Á¦µ�³Á®È��Å�o�ªn�µ�o�µÁ¦µ�o�°��µ¦Á�o�µ�¹���´�ªÂ�¦�´�ªÄ��µ��´�ªÂ�¦®��´�ª�¸É�¤¸�®�n�ª¥�ªµ¤�Î�µÁ¦¸�¥�
�n�°�´���´Ê��� Á¦µ�È��Î�µ®��Ä�o�Â�n��´�ªÂ�¦¡°¥�r�Á�°¦r��¸É�Á�È���¸É�°¥¼n�Á¦·É�¤�o���°��´�ªÂ�¦� a0 �Â¨³�Î�µ®��¦³¥³®n�µ��µ��¸É�
°¥¼n�Á¦·É�¤�o���¸Ê�Å��o�µ�®�o�µÃ�¥�´���µ¤�Î�µ�ª��o�°¤¼�̈ Â¨³¤·�Ä�n��´��Ä�®�n�ª¥Å��r�� Á¦µ�È��³Á�o�µ�¹���´�ªÂ�¦�¸É��o�°��µ¦Å�o�
°¥n�µ��n�µ¥�Å¤n�ªn�µ�³Á�}���µ¦°n�µ��n�µ®¦º�°�Î�µ®���n�µ�°��´�ªÂ�¦Á®¨n�µ�´Ê���È��µ¤
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Ä��¦�¸��´�ª°¥n�µ��¸Ê��Á¦µ�³Á®È��Å�o�ªn�µ�Á¦µÅ�o�Â�o��Ä�o��´�ªÂ�¦®¨µ¥Ç�´�ª�¸É�¤¸�Â���o�°¤¼�̈ Á®¤º�°��´���Â¨³¤¸�®�n�ª¥�ªµ¤
�Î�µÁ¦̧�¥��n�°�́���µ��o�°¥Å�¤µ��µ¤¨Î�µ�́���¸É�Å�o�Â�o��Ä�o�� � �µ¦Á�o�µ�¹���o�°¤¼�̈ �°��́�ªÂ�¦Â�n�̈ ³�́�ª�È�°µ«́�¥
¡°¥�r�Á�°¦r�Á�o�µ�n�ª¥Â¨³�µ¦�Î�µ®���Î�µÂ®�n���°��´�ªÂ�¦� �o�µÁ¦µ�o�°��µ¦Â�o��Ä�o��́�ªÂ�¦�´Ê��®¤�� ���� �´�ª®¦º�°
¤µ��ªn�µ�¸Ê�����{��®µ�È��º�°Á¦µ�È��o�°�¤µÁ�¸�¥��ºÉ�°�́�ªÂ�¦Â�n�̈ ³�́�ª�¹É��Å¤n�Á®¤µ³­¤�Ä�£µ¬µ�¸�Å�o�¤¸��µ¦�Î�µ®��Â��
�o�°¤¼�̈ °¸����·��®�¹É���¸É�Á�d��Ã°�µ­Ä®o�Á¦µÂ�o��Ä�o��o�°¤¼�̈ Â��Á�¸�¥ª�´��®¨µ¥Ç�´�ª¡¦o�°¤�´��Â¨³�´��°¥¼n�Ä��¨È�°��°�
®�n�ª¥�ªµ¤�Î�µÁ�̧�¥ª�́��Â¨³Ä�o��́�ª¦³�»��ºÉ�°¦n�ª¤�́��Ã�¥�¸É�£µ¥Ä��¨È�°��¸Ê��o�°¤¼�̈ Â�n�̈ ³�́�ª�³Á¦¸�¥��n�°�́��Å�� Á¦µ
Á¦¸�¥�Â���o�°¤¼�̈ �¸Ê�ªn�µ� °µ¦r�Á¦¥r�� ®¦º�°� Â�ª Î̈�µ�́���o�°¤¼�̈ � � Â¤o�ªn�µ�µ¦�Î�µ�µ��°�°µ¦r�Á¦¥r��³Å¤n�Á®¤º�°��´���´�ª°¥n�µ�
�o�µ���Ã�¥�¦�Â�n��È��¨n�µªÅ�o�ªn�µÄ�o�®¨´���µ¦Á�¸�¥ª�´��

°µ¦r�Á¦¥r�®¦º�°Â�ª¨Î�µ�́���´��Á�}��Â���o�°¤¼�̈ ¦ª¤� �$JJUHJDWH� 7\SH�� ��·��®�¹É���¸É�Ä�o�Ä�£µ¬µ�¸�Â¨³
¨´��¬�³­Î�µ�́���°�°µ¦r�Á¦¥r��º�°�µ¦¦ª�¦ª¤�o�°¤¼�̈ Â��Á�̧�¥ª�́��¤µ��ªn�µ®�¹É���́�ª�¹Ê��Å�Ä®o�°¥¼n�Ä��»��®¦º�°Â�ª
Á�¸�¥ª�´��� Ã�¥�o�°¤¼�̈ Â�n�̈ ³�´�ªÄ�°µ¦r�Á¦¥r��¹É��¤´���³Á¦¸�¥�ªn�µ� � HOHPHQW� � ®¦º�°­n�ª��¦³�°�¡ºÊ���µ��³¤¸�®¤µ¥Á¨�
�°���Á°��¸É�Å¤n��ÎÊ�µ�´��Ã�¥°´��Ã�¤´��·��Á¦·É�¤�´Ê��Â�n����Â¨³�´���n�°Å�Á¦ºÉ�°¥Ç���́���´Ê��°µ¦r�Á¦¥r��È�Å¤n�Â���n�µ�°³Å¦�µ�Â�ª
�°�®�n�ª¥�ªµ¤�Î�µ�¸É�­µ¤µ¦�Á�È���o�°¤¼�̈ Â��Á�̧�¥ª�́��®¨µ¥Ç�́�ªÅªo�Ä��Î�µÂ®�n���n�µ�Ç�°�®�n�ª¥�ªµ¤�Î�µ
�¦·�Áª�Á�¸�¥ª�´����Â¨³Á¦µ�È�­µ¤µ¦�Á�o�µ�¹���o�°¤¼�̈ ¡ºÊ���µ�Â�n�̈ ³�´�ªÅ�o�Ã�¥°µ«´�¥Á¨��´���¸���,QGH[��Á�}���´�ª�¸Ê��°�
�Î�µÂ®�n���°��o�°¤¼�̈ �¸É��o�°��µ¦��Á¦µ¨°��¹���¹��Áª�Á�°¦r���9HFWRU��Ä�ª·��µ��·��«µ­�¦r��Á�n��
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a�Â¨³�b��n�µ��È�Á�}��Áª�Á�°¦r��¹É��¤¸��Î�µ�ª��°�Â�ªÂ���n�µ��´��Å���o�µÁ¦µ�o�°��µ¦�Î�µ®���Ä®o�� a�®¦º�°�b� Á�}���́�ª�
Â�¦­°��´�ªÄ�Ç�¸É�­µ¤µ¦�Ä�o�Ä�£µ¬µ�¸�Å�o�� Á¦µ�È��o�°��Î�µ®��Ä®o�� a� Â¨³� b� Á�}���´�ªÂ�¦�¸É�¤¸�Â���o�°¤¼�̈ ¦ª¤Á�}���
°µ¦r�Á¦¥r�Â¨³°µ��³�Î�µ®��Ä®o�°µ¦r�Á¦¥r�� a� Á�È���o�°¤¼�̈ Â��� int � Â¨³�b� Á�È���o�°¤¼�̈ Â��� double � Â¨³­µ¤µ¦��
Á�¸�¥�Å�o��´���¸Ê�

int     a[2];
double  b[3];

�¹É��Á�}��¦¼��Â���µ¦Â�o��Ä�o��́�ªÂ�¦�¸É�Á�È��Â�ª�o�°¤¼�̈ Â��°µ¦r�Á¦¥r�°¥n�µ��n�µ¥¤·��·�Á�¸�¥ª�Ä��¦�¸��´�ª°¥n�µ��¸Ê���a�Á�}���́�ª
Â�¦�¸É�¤¸�Â���o�°¤¼�̈ ¦ª¤Á�}��°µ¦r�Á¦¥r�Â¨³¤¸���µ�®¦º�°�ªµ¤�»��Á�n�µ�´�������Ä���³�¸É�� b�Á�}���´�ªÂ�¦�¸É�¤¸�Â���o�°¤¼�̈
¦ª¤Á�}��°µ¦r�Á¦¥r���µ�Á�n�µ�´��� �� � ­¦»��Å�o�ªn�µ­Î�µ®¦´���µ¦Â�o��Ä�o�°µ¦r�Á¦¥r�Á¦µ�È��o�°��Î�µ®����µ��°�°µ¦r�Á¦¥r�Åªo�
�´Ê��Â�n��o��Á¡ºÉ�°�¸É��³Ä®o��°¤¡·�ªÁ�°¦r��´��­¦¦�Î�µ�ª��°�®�n�ª¥�ªµ¤�Î�µÂ�n�̈ ³Å��r�Ä®o�Â�n�°µ¦r�Á¦¥r�Å�o�°¥n�µ��¼���o�°�
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�´�ª°¥n�µ��µ¦Â�o��Ä�o�°µ¦r�Á¦¥r��¸É��·���Á�n��

int    i_array [0];
char  ch_array [];
short sh_array [32768];

��µ��°�°µ¦r�Á¦¥r��³�o�°�¤µ��ªn�µ«¼��¥r��Â¨³¤¸���µ�Å¤n�Ä®�n�Á�·��Å�����¹Ê��°¥¼n��´���°¤Å¡¨r�Á¨°¦r�Â¨³�°¤¡·�ªÁ�°¦r�
�¸É�Ä�o��

�´�ª°¥n�µ�°¸���´�ª°¥n�µ�®�¹É��Ä��¸�ª·���¦³�Î�µ�¸É�Á�¸É�¥ª�o�°��´��°µ¦r�Á¦¥r��º�°�µ¦µ��o�°¤¼�̈ � � ¥��´�ª°¥n�µ�Á�n��� �µ¦µ�Â­��
�³Â��­°��°��´��Á¦¸�¥�

Á¨��¸É�­°�
�°��´��Á¦¸�¥�

Á¨��´���¸�
­Î�µ®¦´��°µ¦r�Á¦¥r�

�³Â���¸É�Å�o�

001 0 70.5
002 1 89.0
003 2 87.5

.... .... ....
050 49 64.5

�µ��µ¦µ��o�µ���� Á¦µ¤¸��Î�µ�ª��o�°¤¼�̈ �´Ê��®¤�� ��� �o�°¤¼�̈ � Á¦¸�¥��µ¤¨Î�µ�´��Ã�¥¤¸�®¤µ¥Á¨��Î�µ�´��¦³®ªn�µ�� ����
�¹��� ���� � �o�µ�³Â�o��Ä�o��́�ªÂ�¦Â��°µ¦r�Á¦¥r�� Á�n��� Ä®o��ºÉ�°ªn�µ� score � �̧É�¤̧���µ�Á�n�µ�́��� ��� ®�n�ª¥Ã�¥Ä�o�� float

Á�}��Â���o�°¤¼�̈ ­Î�µ®¦´���³Â���°��´��Á¦¸�¥��È�­µ¤µ¦��Î�µÅ�o��́���¸Ê�

float score[50];

Ä��µ��¦´Ê��Á¦µ�È�°µ��³Â�o��Ä�o�°µ¦r�Á¦¥r��¸É�¤¸���µ�¤µ��ªn�µ�Î�µ�ª��°��o�°¤¼�̈ �¸É�Á¦µ¤¸�°¥¼n��¦·���Á�n����µ��´�ª°¥n�µ��°�
�µ¦µ��³Â���¸É�¤¸��o�°¤¼�̈ �´Ê��®¤�����®�n�ª¥Á¦µ�È�°µ��³Â�o��Ä�o�

float score[60];

Ä��¦�¸��¸Ê�Á¦µ�È�¤¸��¸É�ªn�µ�­Î�µ®¦´���o�°¤¼�̈ °¸��� ��� ®�n�ª¥£µ¥Ä�°µ¦r�Á¦¥r�Ä���³�¸É�Á¦µ¤¸��o�°¤¼�̈ °¥¼n�Á¡¸�¥�� ��� ®�n�ª¥Á�n�µ
�´Ê���Â�n��¸É�­Î�µ�´����µ��°�°µ¦r�Á¦¥r��³�o�°�¤µ��ªn�µ�Î�µ�ª��°��o�°¤¼�̈ �´Ê��®¤��¸É�Á¦µ�o�°��µ¦�³Á�È��Åªo�Ä�°µ¦r�Á¦¥r�
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�������µ¦®µ��µ��°�°µ¦r�Á¦¥r�Ã�¥Ä�o��sizeof

Á¤ºÉ�°Á¦µÅ�o�Â�o��Ä�o��´�ªÂ�¦Ä�Ç�¸É�Á�}��°µ¦r�Á¦¥r�Â¨o�ª� Á¦µ�È�­µ¤µ¦��¦µ���µ��°�°µ¦r�Á¦¥r��´���¨n�µªÅ�o��»��
Áª¨µÃ�¥�µ¦Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�� sizeof � � �¹É����µ��¸É�Å�o��¸Ê�Á�}���n�µÄ�®�n�ª¥�°�Å��r�� ¤·�Å�o�®¤µ¥�¹���ªµ¤�»��´Ê��
®¤��°�°µ¦r�Á¦¥r��¸É�Á�}��Å�Å�o�Ã�¥�´���µ¤�Î�µ�ª��°��o�°¤¼�̈ � Â�n��o�µÁ¦µ�o�°��µ¦�¦µ��ªµ¤�»��°�°µ¦r�Á¦¥r��È�¤¸�ª·��¸�
�µ¦�n�µ¥Ç�´���´�ª°¥n�µ��n�°Å��¸Ê�

#include <stdio.h>

int main()
{

char    a[10];
int     b[10];
double  c[10];

printf("size of array a : %d (bytes)\n", sizeof(a));
printf("number of elements : %d\n\n",

sizeof(a)/sizeof( char ));

printf("size of array b : %d (bytes)\n", sizeof(b));
printf("number of elements : %d\n\n",

sizeof(b)/sizeof( int ));

printf("size of array c : %d (bytes)\n", sizeof(c));
printf("number of elements : %d\n\n",

sizeof(c)/sizeof( double ));
return 0;

 }

�¨�°�Ã�¦Â�¦¤�¸É�Â­��°°��µ��°£µ¡�º�°

size of array a : 10 (bytes)
number of elements : 10

size of array b : 20 (bytes)
number of elements : 10

size of array c : 80 (bytes)
number of elements : 10

Ã�¥¤¸�®¨´���µ¦�Î�µ�ª��´���¸Ê����Î�µ�ª��o�°¤¼�̈ Â���type ��´Ê��®¤��¸É�°µ¦r�Á¦¥r��a��­µ¤µ¦�Á�È��Å�o��º�°

sizeof( a)/sizeof( type )
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®¦º�°Á¦µ°µ��³Á�¸�¥�Á�}��Â¤Ã�¦�È�Å�o��Á�n��

ARRAY_SIZE(a,type)     (sizeof(a)/sizeof(type))

®¦º�°�o�µÁ�¸�¥�Ä®o��n�µ¥Â¨³­´Ê��¨�Ã�¥Å¤n��Î�µÁ�}���o�°��¦µ�Â���o�°¤¼�̈ �È��³Á�}���´���¸Ê�

ARRAY_SIZE(a)     (sizeof(a)/sizeof(a[0]))

Á¡¦µ³°µ¦r�Á¦¥r��³�o�°�¤¸��o�°¤¼�̈ °¥n�µ��o�°¥®�¹É���´�ª�¹É���³Á�}���o�°¤¼�̈ �´�ªÂ¦��°�°µ¦r�Á¦¥r��¤¸��́���¸�Á�n�µ�´��«¼��¥r���ª·��̧��µ¦
®µ��µ��ªµ¤�»��°�°µ¦r�Á¦¥r�Â���¸Ê��Á¦µ­µ¤µ¦��Î�µÅ�Ä�o��µ�Å�o�Ä�Ã�¦Â�¦¤�´É�ªÇÅ�

������¦¼��Â���µ¦Â�o��Ä�o��́�ªÂ�¦�̧É�Á�}��°µ¦r�Á¦¥r�¤·��·�Á�̧�¥ª

��µ��°�°µ¦r�Á¦¥r��³�o�°��Î�µ®��Ã�¥Ä�o��·�¡��r��n�µ���̧É�Â¨³Á�}��Á¨��Î�µ�ª�Á�È�¤� �,QWHJUDO� &RQVWDQW�
([SUHVVLRQ�� Á�n�µ�´Ê��Â¨³�n�µ�°��·�¡��r��¸Ê��³�o�°��Î�µ�ª�Å�o�Á¤ºÉ�°�Î�µ�µ¦�°¤Å¡¨r�� �&RPSLOH�WLPH�
&RPSXWDEOH� ([SUHVVLRQ�� ®¦º�°�¨n�µª�n�µ¥ÇÅ�o�ªn�µ�·�¡��r��¸É�Á¦µÄ�o��Î�µ®����µ��°�°µ¦r�Á¦¥r��³�o�°�Á�}���´�ªÁ¨�
®¦º�°¤¸�Ã°Á�°¦r�Á¦Á�°¦r��¸É�Ä�o��´��Á¨��Î�µ�ª�Á�È�¤Á�n�µ�´Ê����·�¡��r�Á®¨n�µ�¸Ê�Å¤n�­µ¤µ¦�¤¸��́�ªÂ�¦Ä�ÇÅ�o���¥�Áªo���´�ªÂ�¦�¸É�
Ä�o�¦n�ª¤�́��Ã°Á�°¦r�Á¦Á�°¦r��sizeof ����´�ª°¥n�µ��¸É��¼���o�°��Á�n��

#define SIZE  255

char ch;
char array1 [10*10];
int  array2 [SIZE+1];
char array3 [SIZE*sizeof(ch)+1];

Á�ºÉ�°��µ�� ch � Á�}���́�ªÂ�¦Â��� char �Â�n�Á¦µÄ�o�Ã°Á�°¦r�Á¦Á�°¦r�� sizeof � � �́���´�ªÂ�¦�¸Ê��´���´Ê���n�µ�¸É�Å�o��¹��Á�}���n�µ
���¸É�Â¨³­µ¤µ¦��Î�µ�ª�Å�o�Ä�Áª¨µ�Î�µ�µ¦�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o��

�́�ª°¥n�µ��̧É��·���Á�n��

const int Size=100;
int array[Size + 1];              /* ILLEGAL */

Â¤o�ªn�µÁ¦µ�³�Î�µ®��Ä®o� Size Á�}���´�ªÂ�¦Â�����¸É��È��µ¤Â�n�Á¦µÅ¤n�­µ¤µ¦�Ä�o�Ä��µ¦�Î�µ®����µ��°�
°µ¦r�Á¦¥r�Å�o�

int * func (const int size)
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{
int i;
static int array[size];

for(i=0; i < size; i++)
array[i] = 0;

return array;
}

�´�ª°¥n�µ��µ¦­¦o�µ�¢{���r��´���¸É�¤¸��µ¦Â�o��Ä�o�°µ¦r�Á¦¥r�£µ¥Ä�¢{���r��´��¨´��¬�³�¸Ê��º�°ªn�µÅ¤n��¼���o�°�� Á¦µÅ¤n�­µ¤µ¦�Ä�o�
¡µ¦µ¤·�Á�°¦r�®¦º�°�´�ªÂ�¦Ä�ÇÄ��µ¦�Î�µ®����µ��°�°µ¦r�Á¦¥r�Á¤ºÉ�°¥µ¤Â�o��Ä�o�Å�o�Á¡¦µ³�´�ªÂ�¦Ä�¨´��¬�³�¸Ê�Å¤n�
�´��ªn�µÁ�}���·�¡��r��¸É��Î�µ�ª��n�µÅ�o�Á¤ºÉ�°Áª¨µ�Î�µ�µ¦�°¤Å¡¨r�

�������µ¦Á�o�µ�¹���o�°¤¼�̈ £µ¥Ä�°µ¦r�Á¦¥r�

�o�µ°µ¦r�Á¦¥r��a�¤¸���µ�Á�n�µ�´���size ��¹É��Á�}���Î�µ�ª�Á�È�¤�¸É�¤µ��ªn�µ���Â¨o�ª��o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r�
�³Á�}���´���¸Ê�

a[0], a[1], a[2],...., a[size-1]

Á�¦ºÉ�°�®¤µ¥� [] � �´��Á�}��Ã°Á�°¦r�Á¦Á�°¦r�°¥n�µ�®�¹É��� �¹É��Á¦µ�³ªµ�Åªo�®¨´���ºÉ�°�°��´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�� �®¦º�°
¡°¥�r�Á�°¦r��È�Å�o����¹É��Ä�o�Ä��µ¦Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r�����µ¦Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�[] �¦n�ª¤�´��¡°¥�r�Á�°¦r�
�È��³Ä�o�Ä��µ¦Á�o�µ�¹���o�°¤¼�̈ Á�n���´��� �́�ª°¥n�µ�Á�n��� �Î�µ®��Ä®o�� S� Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¸É�°¥¼n��°��´�ªÂ�¦� a0

Â¨³Á¦µÅ�o�Â�o��Ä�o��́�ªÂ�¦�´�ª°ºÉ��Ç�o�ª¥

static int a0,a1,a2,a3,a4,a5;
int * const p = &a0;

�´���´Ê���p[0] ��¹��®¤µ¥�¹���*(p+0) �®¦º�°Á�¸�¥�Ä®o�°¥¼n�Ä�¦¼��Â���´É�ªÅ�Å�o��º�°��p[i] �®¤µ¥�¹��� *(p+i) ��Ã�¥�̧É�
i Á�}��Á¨��Î�µ�ª�Á�È�¤Â¨³Ä�o�Á�}���´���¸�Ä��µ¦Á�o�µ�¹���o�°¤¼�̈ Ä�®�n�ª¥�ªµ¤�Î�µÃ�¥�´���µ��¸É�°¥¼n�Á¦·É�¤�o���°�� a0

Ä��¦�¸��¸Ê��·�¡��r��p[0] ��¹��®¤µ¥�¹���µ¦Á�o�µ�¹���´�ªÂ�¦��a0 ����·�¡��r��p[1] ®¤µ¥�¹���a1 �Å�Á¦ºÉ�°¥Ç���¹���p[5]

Ã�¦�­´��Á��Â¨³�Î�µÅªo�ªn�µÁ¨��́���¸��¸É�Á¦µÄ�o��³�o�°�Á¦·É�¤�o���¸É�«¼��¥r�¤·�Ä�n�®�¹É���¹É��®¤µ¥�¹���o�°¤¼�̈ �́�ªÂ¦�­»���°��
°µ¦r�Á¦¥r�Â¨³�o�°¤¼�̈ �́�ª�o�µ¥­»���³¤¸�Á¨��́���̧�Á�n�µ�́����µ��ªµ¤�»��°�°µ¦r�Á¦¥r�̈ �°°��o�ª¥®�¹É��� Á¦µ­µ¤µ¦�
�¨n�µªÅ�o�ªn�µ��o�µ�a�Á�}��°µ¦r�Á¦¥r�Â¨o�ª
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a[], i  0  i  
sizeof (a)

sizeof (a[0])
-1≤ ≤

�È��º�°�o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r�Â¨³Á¦µ­µ¤µ¦�Ä�o�� a[i] �Å�o�Á®¤º�°��´���´�ªÂ�¦Â���´É�ªÇÅ����·�¡��r��a[i] �¸Ê�
Á¦µ­µ¤µ¦�Á�¸�¥�Ä®o�°¥¼n�Ä�°¸��¦¼��Â��®�¹É��Å�o��Á�¸�¥�Ä�Á�·���°��µ¦Ä�o��µ�¡°¥�r�Á�°¦r��

*(a+i)

¦¼��Â���°��·�¡��r��¸É�Ä®o��¨Á®¤º�°��´��
�Î�µ®��Ä®o��a��Á�}��°µ¦r�Á¦¥r�¤·��·�Á�̧�¥ª�Â¨³ i �Á�}��Á¨��Î�µ�ª�Á�È�¤Â���int

 a[i] *(a+i)
&a[i]  (a+i)

&(a[i])  (a+i)
(&a[0]+i)  (a+i)

�¼o�°n�µ��µ��n�µ�°µ��³¤¸��ªµ¤­�­´�¥Ä�Á¦ºÉ�°��°��µ¦�´���µ¦®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��°µ¦r�Á¦¥r�Â¨³ª·��¸��µ¦Á�È��
�o�°¤¼�̈ Â�n�̈ ³�́�ª£µ¥Ä�°µ¦r�Á¦¥r���´���´Ê��Á¦µ�³�¨n�µª�¹��Ã�¦�­¦o�µ��°�°µ¦r�Á¦¥r�Ä�®�n�ª¥�ªµ¤�Î�µ�n�°� �­¤¤»��·�ªn�µÁ¦µ
Å�o�Â�o��Ä�o��́�ªÂ�¦� a� Â¨³�Î�µ®��Ä®o�Á�}��°µ¦r�Á¦¥r�­Î�µ®¦´���o�°¤¼�̈ Â��� int � �¸É�¤¸���µ�Á�n�µ�´��� �� ®�n�ª¥Â¨³Á¦µ�³
°µ«´�¥Ã�¦Â�¦¤�´�ª°¥n�µ��o�µ�¨n�µ��¸Ê�Ä��µ¦°�·��µ¥Ã�¦�­¦o�µ��°�®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´���´�ªÂ�¦�a

#include <stdio.h>

int main()
{

int a[6];

a[0] = 12;
a[2] = 6;

printf("size of int = %d\n", sizeof(int));
printf("address of a[i], i=0,1,..,5\n");

for (i=0; i<6; i++)
{
  printf(" &a[%d] = %p\n", i, &a[i]);
}

for (i=0; i<6; i++)
{
  printf(" (a+%d) = %p\n", i, (a+i));
}
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printf("-----------------\n");
printf("   a  = %p\n",     a);
printf("  &a  = %p\n",    &a);
printf("  *a  = %d\n",    *a);
printf("&(&a) = %p\n", &(&a));
printf("&(*a) = %p\n", &(*a));

return 0;
}

�¨�µ�Ã�¦Â�¦¤Â­��°¥¼n�Ä�¦¼���°��µ¦µ��n�°Å��¸Ê�
i &a[i] &(a+i) a[i] *(a+i)
0 235E 235E 12 12
1 2360 2360 ??? ???
2 2362 2362 6 6
3 2364 2364 ??? ???
4 2366 2366 ??? ???
5 2368 2368 ??? ???

??? �®¤µ¥�¹����n�µÄ�Ç�È�Å�o�Ä�®�n�ª¥�ªµ¤�Î�µ�Á¡¦µ³ªn�µÁ¦µ¥´��¤·�Å�o��·���´Ê��®¦º�°�Î�µ®���n�µÁ¦·É�¤�o��Ä®o��o�°¤¼�̈

�o�°¤¼�̈ �»���´�ª�°�°µ¦r�Á¦¥r��³�¼��Á�È��Åªo�Ä�®�n�ª¥�ªµ¤�Î�µÃ�¥Á¦¸�¥��n�°�´��Å��µ¤¨Î�µ�´��Â¨³�n�°Á�ºÉ�°��´��� Ä��¦�¸�
�´�ª°¥n�µ��¸Ê�� �¸É�°¥¼n��°��o�°¤¼�̈ Â�n�̈ ³�´�ª£µ¥Ä�°µ¦r�Á¦¥r��³¤¸���µ�Á�n�µ�´��� �� Å��r��¹É��Á�}����µ��°� ¡°¥�r�Á�°¦r�� Á¦µ
�¨n�µªÅ�o�ªn�µ�¸É�°¥¼n��°��o�°¤¼�̈ Â�n�̈ ³�´�ªÄ�°µ¦r�Á¦¥r��³¤¸�¦³¥³®n�µ��´��Á�n�µ�´����µ��°��o�°¤¼�̈ Á®¨n�µ�´Ê��� Á�n��� �o�µÁ�}��
°µ¦r�Á¦¥r��°��o�°¤¼�̈ Â���double � ¦³¥³®n�µ��È��³Á�}�����Å��r���o�µÁ�}��°µ¦r�Á¦¥r��°��o�°¤¼�̈ Â��� char � ¦³¥³®n�µ��È�
�³Á�}�����Å��r��Á�}���o����­Î�µ®¦́��°µ¦r�Á¦¥r���a�¦³¥³®n�µ�¦³®ªn�µ��¸É�°¥¼n��°��o�°¤¼�̈ Â�n�̈ ³�´�ª�³Á�}�����Å��r�

Ä��¦�¸��´�ª°¥n�µ��¸Ê��®¤µ¥Á¨��¸É�°¥¼n�Á¦·É�¤�o���°�°µ¦r�Á¦¥r��a�¤¸��n�µÁ�n�µ�´���235E� ��¹É���³�¹Ê��°¥¼n��´��ªn�µ�°¤¡·�ªÁ�°¦r��³
�´��­¦¦¡ºÊ���¸É��°�®�n�ª¥�ªµ¤�Î�µ�¸É�ªn�µ�Ä®o�Â�n�°µ¦r�Á¦¥r��¸Ê��¦�Å®�

­Î�µ®¦´���·�¡��r��&a[i] ��Á¦µ�³Á®È��Å�o�ªn�µ�¨Î�µ�´���µ¦�Î�µ�µ��°�Ã°Á�°¦r�Á¦Á�°¦r�� [] �³¤µ�n�°�Ã°Á�°¦r�Á¦Á�°¦r��&
�´���´Ê����·�¡��r��¸Ê���¹��®¤µ¥�¹���µ¦®µ�n�µ�¸É�°¥¼n��°��o�°¤¼�̈ �a[i] �Ä�°µ¦r�Á¦¥r� a

�·�¡��r� �n�µ�°��·�¡��r�
a 235E

&a 235E
*a 12

&(&a) 235E
&(*a) 235E



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

�µ��µ¦µ�Á¦µ�³Á®È��Å�o�ªn�µ��n�µ�°�� a�� �&a�� �&a[0] ��Â¨³�&(&a) �¤¸��n�µÁ�n�µ�́���º�°� 235E� ��¹É��Á�}��Á¨��¸É�°¥¼n�Ä�
�µ�­·��®���o�µÁ¦µ�·��ªn�µ�a��Á�}���́�ªÂ�¦¡°¥�r�Á�°¦r�Â ö�ª�a���È��³Á�È���n�µ�¸É�Á�}���¸É�°¥¼n��°���Á°�Ä�®�n�ª¥�ªµ¤�Î�µ
�¹É��®¤µ¥�ªµ¤ªn�µ� a� � Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¸É�°¥¼n��°���Á°�� Â�n��o�µ� a� Á�}��¡°¥�r�Á�°¦r��¸É�¤¸�̈ ´��¬�³Á�n���´Ê��
�¦·�����Î�µÅ¤��*a  �¹��Ä®o��n�µÁ�n�µ�´��������¹É��Á�}���n�µ�°��a[0] �Â¨³Å¤n�Ä�n��n�µ�¸É�Á�n�µ�´���¸É�°¥¼n��°��a���°��µ��¸Ê�Á¦µ�È�
Å¤n�­µ¤µ¦�Á�¸�¥��¦³Ã¥��Î�µ­´É��Ä�¨´��¬�³�n�°Å��¸Ê�Å�o�

a  = &a[0];
a++;
a += 1;

�o�µ�a� Á�}��¡°¥�r�Á�°¦r��¦·���¦³Ã¥��Î�µ­´É��Á®¨n�µ�¸Ê��³�o�°��¼���o�°��µ¤®¨´��Åª¥µ�¦�r��Â�n��°¤Å¡¨r�Á¨°¦r��³Â�o��ªn�µ
Á¦µÅ¤n�­µ¤µ¦�Á�¨¸É�¥�Â�¨��n�µ�°��a�Å�o��Á¡¦µ³�·�¡��r��a��¸Ê�®¤µ¥�¹����µ¦°n�µ��¸É�°¥¼n��°�°µ¦r�Á¦¥r��a�Ã�¥°́��Ã�¤́��·�
�¹É���³Å�o�Á�}���·�¡��r�Â���n�µ���¸É�� �́���´Ê��Á¦µ�¹��Å¤n�­µ¤µ¦�Á�¨¸É�¥�Â�¨��n�µ�°�� a� �o�ª¥�µ¦Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�� =

®¦º�°�++ Á�}���o����Á¦µ¨°�Á�¦¸�¥�Á�¸�¥��´���´�ªÂ�¦¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���´�ªÁ°��Á�n��

int i = 0;
int *ptr;

/* ptr points to itself */
ptr = (int)&ptr;
printf("   ptr = %p\n",  ptr);
printf("  *ptr = %p\n", *ptr);
printf("  &ptr = %p\n", &ptr);

/* ptr points to i */
ptr = &i;

Ä��¦�¸��¸Ê�Á¦µ­µ¤µ¦��Î�µ®��Ä®o��ptr ��¸Ê�Å�¥´���´�ª¤´��Á°��®¦º�°Å�¥´���¸É�°¥¼n��°��o�°¤¼�̈ Â��� int �Ä�Ç�È�Å�o�

Á¦µ°µ��³�¨n�µªÅ�o�ªn�µ� �́�ªÂ�¦Ä�Ç�¸É�Á�}��°µ¦r�Á¦¥r��³¤¸�®�o�µ�¸É��¨o�µ¥�́���µ¦�Î�µ�µ��°�¡°¥�r�Á�°¦r�� Â�n��³¤¸�
¨´��¬�³�¸É�Â���n�µ��µ�¡°¥�r�Á�°¦r��´É�ªÅ���¨n�µª�º�°��¦µ�Ä��¸É�Á¦µ¡¥µ¥µ¤�³®µ�¸É�°¥¼n�Ä�®�n�ª¥�ªµ¤�Î�µ®¦º�°�n�µ
�°��́�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r��¸Ê�Á¦µ�È��³Å�o��¸É�°¥¼n�Á¦·É�¤�o���°�°µ¦r�Á¦¥r�Ä�®�n�ª¥�ªµ¤�Î�µÁ­¤°� Â�n��´���¸��¸É�Á¦µ°o�µ��¹��
Â®¨n���o�°¤¼�̈ £µ¥Ä�°µ¦r�Á¦¥r�� Á¦µ�È��³Å�o��o�°¤¼�̈ �´�ªÂ¦��°�°µ¦r�Á¦¥r�� Á�n��� *a � �³Ä®o��n�µÁ�n�µ�´��� a[0] � � �°��µ��̧Ê�
Á¦µ�³Á®È��Å�o�ªn�µ�·�¡��r���a[i] ��*(a+i) �Â¨³�*(&a[0]+i) �È�Ä®o��n�µ�¸É�Á�n�µ�´��
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�ªµ¤Â���n�µ�¦³®ªn�µ��´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�Â¨³�´�ªÂ�¦�¸É�Á�}��¡°¥�r�Á�°¦r�� �º�°�µ¦Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�� sizeof 

�o�µÁ¦µÄ�o�Ã°Á�°¦r�Á¦Á�°¦r��¸Ê��´��°µ¦r�Á¦¥r��Á¦µ�È��³Å�o���µ��°�°µ¦r�Á¦¥r�Ä�®�n�ª¥�°�Å��r���¹É���³Â���n�µ��´��Å��¹Ê��°¥¼n�
�´����µ��°�°µ¦r�Á¦¥r��¸É�Å�o��¼���Î�µ®��Åªo��´Ê��Â�n��°�Â�o��Ä�o�� � �o�µÁ¦µÄ�o�Ã°Á�°¦r�Á¦Á�°¦r��¸Ê��´��¡°¥�r�Á�°¦r�Á¦µ�È�Å�o�
��µ��°�¡°¥�r�Á�°¦r��¸É�Á�n�µ�´��Á­¤°�Å¤n�ªn�µ¡°¥�r�Á�°¦r��¸Ê��³Á�}��Â��Ä��È��µ¤

­Î�µ®¦´���µ¦�Î�µ®���n�µÄ®o�Â�n��o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r��Á¦µ­µ¤µ¦��Î�µÅ�o��́���¸Ê�

int     a[2];
double  b[3];

a[0] =  3;
a[1] =  2;

b[0] =  2.0;
b[1] = -1.0;
b[2] =  3.5;

®¦º�°Á�¸�¥�Ä®o�°¥¼n�Ä�¦¼��Â���¸É��¨o�µ¥�´���µ¦Ä�o�¡°¥�r�Á�°¦r��Á�n��

int     a[2];
double  b[3];

*(a+0) =  3;
*(a+1) =  2;

*(b+0) =  2.0;
*(b+1) = -1.0;
*(b+2) =  3.5;
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�������µ¦Á�o�µ�¹���o�°¤¼�̈ �°�°µ¦r�Á¦¥r�Ã�¥Ä�o�¡°¥�r�Á�°¦r�

�´�ª°¥n�µ��n�°Å�� Á¦µ�³¨°�¤µ�Î�µ�ªµ¤Á�o�µÄ�Ä��µ¦Á�¸�¥�Ã�¦Â�¦¤�n�µ¥Ç� �¸É�°n�µ��o�°¤¼�̈ �¸É��j�°�Ã�¥�¼o�Ä�o�
�n�µ��µ�Â�j��¡·�¤¡r��¹É���o�°¤¼�̈ Á®¨n�µ�¸Ê�Á�}���o�°¤¼�̈ �´�ªÁ¨�Ä�Ç�È�Å�o��´Ê���Î�µ�ª�Á�È�¤®¦º�°Á¨��«�·�¥¤� Â¨³Á¦µ�³Ä®o�
Ã�¦Â�¦¤®µ�n�µÁ�¨¸É�¥�°��o�°¤¼�̈ �o�ª¥� Â�n��n�°�°ºÉ��Á¦µ�³�o�°��Î�µ®���ªµ¤�»��¸É�°µ¦r�Á¦¥r�­µ¤µ¦�Á�È��Å�o�� Á�n���
�Î�µ®��Ä®o�Á�}��������́���́Ê���Á¦µ­µ¤µ¦�Á�È���o�°¤¼�̈ Åªo�Ä�°µ¦r�Á¦¥r�Å�o�¤µ��̧É�­»�� �Á�n�µ�́��������Î�µ�ª�Á�n�µ�́Ê��

#include <stdio.h>

#define MAX_NUM 100

int main()
{

int i=0,num;
int ret_val;
double sum=0.0;
double array[MAX_NUM];

printf("Please enter your data.\n");
printf("Type 'q' to stop...\n");
do {

printf("[%03d] : ", i+1);
ret_val = scanf("%lf", &array[i]);
if (ret_val) {

printf("%lf o.k.\n", array[i]);
sum += array[i];
i++;

}
else {

printf("Stop...\n");
}

} while (ret_val && (i < MAX_NUM));

num = i;
printf("number of inputs = %d\n", num);
printf("sum = %lf\n", sum);
printf("average = %lf\n", sum/num);

return 0;
 }
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�������µ¦�·���´Ê���n�µÁ¦·É�¤�o��Ä®o�Â�n�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª

Ä��µ��¦´Ê��Á¤ºÉ�°Á¦µÂ�o��Ä�o��´�ªÂ�¦�µ��´�ª�¸É�Á�}��°µ¦r�Á¦¥r��°��o�°¤¼�̈ � Á¦µ�È��o�°��µ¦�·���´Ê���n�µÁ¦·É�¤�o��Ä®o�Â�n�
�o�°¤¼�̈ £µ¥Ä�°µ¦r�Á¦¥r�Å�¡¦o�°¤�´��Á¨¥��¹É��Á¦µ�È�­µ¤µ¦��Î�µÅ�o�Ã�¥�Î�µ®���n�µÁ¦·É�¤�o��Ä®o�Â�n��o�°¤¼�̈ �»���´�ª®¦º�°Á¡¸�¥�
­n�ª�®�¹É���°��o�°¤¼�̈ Á�n�µ�´Ê��� �¹É��Ä��¦�¸�®¨´���¸Ê�� �Î�µ�ª��°��n�µÁ¦·É�¤�o���³¤¸��o�°¥�ªn�µ�Î�µ�ª��°��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�
Á�n��� ­¤¤»��·�ªn�µ°µ¦r�Á¦¥r�¤¸���µ�Á�n�µ�´��­·��®�n�ª¥Â¨³Á¦µÅ�o��·���´Ê���n�µÁ¦·É�¤�o��Â�n�­°�®�n�ª¥� �¹É��®¤µ¥�ªµ¤ªn�µ
�o�°¤¼�̈ ­°��´�ªÂ¦�Ä�°µ¦r�Á¦¥r��³¤¸��n�µÁ¦·É�¤�o���¸É��Î�µ®��Åªo��µ¤¨Î�µ�´��� ­n�ª��o�°¤¼�̈ �´�ª�¸É�Á®¨º�°�³¤¸��n�µÁ�}��«¼��¥r�� �o�µ
Á¦µÅ¤n�Å�o��Î�µ®���n�µÁ¦·É�¤�o��Ä�ÇÄ®o�°µ¦r�Á¦¥r�� �n�µ�°��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r��³Á�}��°³Å¦�È�Å�o��¹É��®¤µ¥�¹��¥́��Å¤n�Å�o�
�·�¥µ¤�¥�Áªo���¦�¸��¸É�Â�o��Ä�o��́�ªÂ�¦°µ¦r�Á¦¥r�Ä®o�Á�}��  extern � ®¦º�°� static � � �¹É��Ä��¦�¸��¸Ê��o�°¤¼�̈ �»���´�ªÄ�
°µ¦r�Á¦¥r��³¤¸��n�µÁ�}��«¼��¥r�Ã�¥°´��Ã�¤´��·�����´�ª°¥n�µ��µ¦�·���´Ê���n�µÁ¦·É�¤�o��Ä®o�Â�n�°µ¦r�Á¦¥r��Á�n��

int x_vect[3] = {1,0,0};
int y_vect[3] = {0,1,0};
int z_vect[3] = {0,0,1};
float data[5] = {1.,-5.1,2.0,0,0};
char string[100] = {'H','e','l','l','o','\0'};
double table[20] = {0};

�o�µÁ¦µ�Î�µ®���n�µÁ¦·É�¤�o���¸É�¤¸�Â���o�°¤¼�̈ Å¤n��¦��´��Â���o�°¤¼�̈ �°�°µ¦r�Á¦¥r���n�µÁ¦·É�¤�o���¸É�¤¸�Â��Å¤n��¦��´���¸É��Î�µ®��
Åªo��È��³�¼��Â�¨�Á�}��Â���o�°¤¼�̈ �¸É��¼���o�°�Ã�¥°´��Ã�¤´��·��Á�n���Ä��¦�¸��µ¦�·���´Ê���n�µÁ¦·É�¤�o���° �°µ¦r�Á¦¥r��data[5]

�°��o�°¤¼�̈ Â��� float � Á�ºÉ�°��µ�� 0� Á�}���Î�µ�ª�Á�È�¤Â��� int � �́���´Ê���È��³�¼��Â�¨�Á�}��� 0.0 � �n�°�Ã�¥
°́��Ã�¤´��·�

�µ¦�·���´Ê���n�µÁ¦·É�¤�o���°�°µ¦r�Á¦¥r��Ä��µ��¦´Ê��Á¦µÅ¤n��Î�µÁ�}���o�°��Î�µ®����µ��°�°µ¦r�Á¦¥r��Ã�¥Áªo��ªn�µ�Åªo�
�́�ª°¥n�µ�Á�n��

char hello[] = {
'H','e','l','l','o','\0'

};

Ä��¦�¸��´�ª°¥n�µ��¸Ê�Á¦µÅ¤n�Å�o��Î�µ®����µ��°�°µ¦r�Á¦¥r�°¥n�µ�Á�µ³��� � Â�n�°¥n�µ�Å¦�È��µ¤� ��µ��°�°µ¦r�Á¦¥r��¸Ê��³
�¼���Î�µ®��Ã�¥�Î�µ�ª��°��n�µÁ¦·É�¤�o���¸É�Á¦µ�·���´Ê��Ä®o�Â�n�°µ¦r�Á¦¥r��¸Ê�� � �o�µÁ¦µÅ¤n�°¥µ��³�´���o�ª¥��Á°�ªn�µ°µ¦r�Á¦¥r�¤¸�
��µ�Á�n�µÅ®¦�Á¦µ�È�­µ¤µ¦�Á�¸�¥��Î�µ­´É��­´Ê��ÇÅ�o��́���¸Ê�

sizeof (hello) / sizeof(hello[0])

Á¦µ�È��³�¦µ���µ��°�°µ¦r�Á¦¥r��°��o�°¤¼�̈ Â���char ��ºÉ�°�hello ��¸Ê�Å�o�
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�������µ¦�Î�µ®���n�µÂ¨³Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�

�o�µÁ¦µ�o�°��µ¦Á�¦¸�¥�Á�¸�¥��¼�ªn�µ�´�ªÂ�¦­°��´�ª�Á�n���a�Â¨³�b�¸É�Á�}��°µ¦r�Á¦¥r�Á�È���o�°¤¼�̈ �¸É�Á®¤º�°��´��®¦º�°
Å¤n��Á¦µÅ¤n�­µ¤µ¦�Á�¸�¥��n�µ¥ÇÅ�o�ªn�µ

(a == b)

�o�µ� a� Â¨³� b� Á�}���´�ªÂ�¦�¸É�¤¸�Â���o�°¤¼�̈ �¦¦¤�µÂ¨³¤·�Ä�n�Á�}��°µ¦r�Á¦¥r�� �·�¡��r��¸Ê��È��³�¼���o�°�� Â�n��́�ªÂ�¦�´Ê��­°�
Á�}��°µ¦r�Á¦¥r���´���´Ê���¹��Á�}���µ¦Á�¦¸�¥�Á�¸�¥��¸É�°¥¼n��°�°µ¦r�Á¦¥r�� a��́���¸É�°¥¼n��°�°µ¦r�Á¦¥r���b�Á�n�µ�´Ê����¹É��¤·�Å�o�®¤µ¥�¹��
�µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Â�n�̈ ³�´�ªÄ�°µ¦r�Á¦¥r����´���´Ê���·�¡��r��¸Ê��¹��®¤µ¥�¹��

(&a[0] == &b[0])

�o�µÁ¦µ�o�°��µ¦Á�¦¸�¥�Á�¸�¥�¦³®ªn�µ�­°��´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r��Á¦µ�È��o�°�Á�¸�¥�¢{���r��´���¹Ê��Ä�o��Á�n��

int cmp_array(void *a, void *b, unsigned size);

Â¨³�o�°��Î�µ®��¦µ¥¨³Á°¸�¥��°�¢{���r��´���¸Ê��n�°���¢{���r��´���cmp_array () ��³Ä®o��n�µÁ�n�µ�´������o�µ°µ¦r�Á¦¥r���a�¤¸�
�o�°¤¼�̈ �¸É�Å¤n�Á®¤º�°��´���o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�� � b� � �o�µ�o�°¤¼�̈ Ä��´Ê��­°�°µ¦r�Á¦¥r�Á®¤º�°��´���»���´�ª�È�Ä®o�¢{���r��´���º���n�µÁ�n�µ
�´������Â¨³�¡µ¦µ¤·�Á�°¦r��size ��³Á�}����µ��°�°µ¦r�Á¦¥r���®¦º�°�n�µÄ�Ç�È�Å�o��¸É��o�°¥�ªn�µÂ�n��³�o�°�¤µ��ªn�µ«¼��¥r���
Â¨³¤¸�®�n�ª¥Á�}��Å��r�

­Î�µ®¦´���µ¦�Î�µ®���n�µ�°�°µ¦r�Á¦¥r�� Ã�¥�¸É�Á¦µ�o�°��µ¦Ä®o��n�µ�°��o�°¤¼�̈ �»���´�ªÄ�°µ¦r�Á¦¥r�®�¹É��Á®¤º�°��´���n�µ�°�
�o�°¤¼�̈ Ä�°¸��°µ¦r�Á¦¥r�®�¹É���µ¤¨Î�µ�´���Á¦µ�È�Å¤n�­µ¤µ¦�Á�¸�¥�Å�o�ªn�µ

a = b

Â¨³Ä��Î�µ�°�Á�̧�¥ª�́���́���µ¦Á�¦¸�¥�Á�¸�¥�°µ¦r�Á¦¥r�� Á¦µ�È��o�°�­¦o�µ�¢{���r��´���¹Ê��¤µÄ�o�Ä��µ¦�Î�µ®���n�µ�°�
°µ¦r�Á¦¥r��Á�n��

void assign_array(void *a, void *b, unsigned size);

�¹É��Á�}���µ¦�Î�µ®���n�µ�°��o�°¤¼�̈ Ä��a�Ä®o�¤¸��n�µÁ�n�µ�´���n�µ�°��o�°¤¼�̈ Â�n�̈ ³�´�ª�µ��b
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�������µ¦�n�µ�°µ¦r�Á¦¥r�Á�}��¡µ¦µ¤·�Á�°¦r��°�¢{���r��´��

Ä��µ��¦´Ê��Á¦µ�È��o�°��µ¦�n�µ��´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�Ä®o�Á�}��¡µ¦µ¤·�Á�°¦r��´�ª®�¹É���°�¢{���r��´����Á�n���­¤¤»��·�
ªn�µ�Á¦µ¤¸��o�°¤¼�̈ �¸É�Á�È��Åªo�Ä�°µ¦r�Á¦¥r�Â¨³Á¦µ�o�°��µ¦Á¦¸�¥��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r��¸Ê�Ä®¤n�Ã�¥Á¦¸�¥��µ��o�°¥Å�¤µ��Á¡ºÉ�°�»��
�¦³­��r��¸Ê�Á¦µ�È�­¦o�µ�¢{���r��´���¹Ê��Ä�o��¸É�­µ¤µ¦�¦´���o�°¤¼�̈ �¸É�Á�}��°µ¦r�Á¦¥r��¸Ê�Å�o�� Â¨³�µ��´Ê���È��´���µ¦Á¦¸�¥��o�°¤¼�̈ Á®¨n�µ
�¸Ê�Á­¸�¥Ä®¤n�� Â�n�Â���¸É�Á¦µ�³�n�µ��o�°¤¼�̈ �´Ê��®¤��°�°µ¦r�Á¦¥r�Ä®o�Â�n�¢{���r��´��Á®¤º�°��´���µ¦Á¦¸�¥� Ä�o�¢{���r��´��Ã�¥�µ¦
�n�µ��n�µ� Á¦µ�³Ä�o�ª·��¸��µ¦�n�µ��¸É�°¥¼n�Á¦·É�¤�o���°�°µ¦r�Á¦¥r�� �%DVH�$GGUHVV� �� � �¹É���Î�µÄ®o�Ã�¦Â�¦¤Å¤n��Î�µÁ�}���o�°��Î�µ
­Î�µÁ�µ�°��o�°¤¼�̈ �»���́�ªÄ�°µ¦r�Á¦¥r�� � � �o�µ­¤¤»��·�ªn�µ£µ¬µ�¸�°�»��µ�Ä®o�Á¦µ�n�µ��o�°¤¼�̈ �´Ê��®¤��°�°µ¦r�Á¦¥r�Ä®o�Â�n�
¢{���r��´��Å�o�� �È��³�Î�µÄ®o�Ã�¦Â�¦¤�Î�µ�µ�Å�o�Å¤n��¸�Á�n�µ�¸É��ª¦Ã�¥Á�¡µ³°¥n�µ�¥·É��Ä��¦�¸��¸É�°µ¦r�Á¦¥r�¤¸���µ�Ä®�n�¤µ�
�́���´Ê���µ¦�n�µ�°µ¦r�Á¦¥r�Ä®o�Â�n�¢{���r��´��Ä�£µ¬µ�¸��¹��Á�}���µ¦�n�µ��¸É�°¥¼n�Á¦·É�¤�o���°�°µ¦r�Á¦¥r�Á�n�µ�´Ê�� Â¨³�³
�n�µ�°µ¦r�Á¦¥r�Ä®o�°¥¼n�Ä�¦¼���°�¡°¥�r�Á�°¦r�

�µ¦�n�µ�°µ¦r�Á¦¥r�Ä®o�¢{���r��´���Á¦µ�³�Î�µÅ�o�®¨µ¥Â��Â�n��¸É��·�¥¤Ä�o��³¤¸�°¥¼n�­°�Â���Á�n��

func (double a[]);

®¦º�°
func (double *a);

Ã�¥�Î�µ®��Ä®o��a �Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��°µ¦r�Á¦¥r��¸É�¤¸�Â���o�°¤¼�̈ Á�}���double ��­Î�µ®¦´��°µ¦r�Á¦¥r��¸É�¤¸��o�°¤¼�̈ Á�}��
Â��°ºÉ����È�Ä�o�®΅���µ¦Á�̧�¥ª�́������a�Ä�¢{���r��´���´Ê��­°�¦¼��Â����¹��Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¸É�°¥¼n��°�°µ¦r�Á¦¥r�Â¨³
Å¤n�Ä�n��´�ª°µ¦r�Á¦¥r��¦·��� �´���´Ê��Ã°Á�°¦r�Á¦Á�°¦r�� sizeof � �¹��Ä�o�Å¤n�Å�o��¨�´���´�ªÂ�¦�¸É�Á�}��¡°¥�r�Á�°¦r��¸Ê��¹É���Î�µ®�o�µ�¸É��¸Ê�
Å�¥´���¸É�°¥¼n��°�°µ¦r�Á¦¥r����Á�n��

#include <stdio.h>

void func1(double *a )
{

printf("size of a = %d bytes\n", sizeof(a) );
}

void func2(double a[] )
{

printf("size of a = %d bytes\n", sizeof(a) );
}

int main()
{

double array[100];
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func1(array);  /* same as func1(&array[0]) */
func2(array);  /* same as func2(&array[0]) */
return 0;

}

�¨�µ�Ã�¦Â�¦¤�³Á�}��Å�o��́���n�°Å��¸Ê�

size of a = 2 bytes
size of a = 2 bytes

�¹É��Á�}����µ��°�¡°¥�r�Á�°¦r�� �­Î�µ®¦´��Á�¦ºÉ�°��°¤¡·�ªÁ�°¦r�Â��¡¸��¸�� ���µ��°�¡°¥�r�Á�°¦r�¤¸��n�µÁ�n�µ�´��­°�Å��r�
�́���́Ê��

sizeof(a)

�¹��Á�}����µ��°��a���¸É��Î�µ®�o�µ�¸É�Á�}��¡°¥�r�Á�°¦r���Â¨³¤·�Ä�n���µ��°�°µ¦r�Á¦¥r��� array ���¸É�Â�o��¦·���Áª¨µÁ¦µÄ�o��a
£µ¥Ä�¢{���r��´��� �È�Ä�o��µ¤®�o�µ�¸É��°�¡°¥�r�Á�°¦r�� � Ã�¥�´É�ªÅ�Â¨o�ªÁª¨µÁ¦µ�n�µ�°µ¦r�Á¦¥r�Ä®o�Â�n�¢{���r��´��� Á¦µ�È�¤´���³
�Î�µ®��Ä®o�¢{���r��´���¸Ê�¤¸�¡µ¦µ¤·�Á�°¦r�Á¡·É�¤�¹Ê��°¸��®�¹É���´�ª�¸É��n���°��¹����µ��°�°µ¦r�Á¦¥r��´Ê���Á�n��

void func1(double *a, int array_size);
void func2(double a[], int array_size);

Á¤ºÉ�°Å�o�¦¼o�ª·��¸��µ¦�n�µ�°µ¦r�Á¦¥r�Ä®o�Á�}��¡µ¦µ¤·�Á�°¦r��°�¢{���r��´��Â¨o�ª� Á¦µ¨°�¤µ¡·��µ¦�µª·��¸��µ¦­¦o�µ�¢{���r��´��
�́�ª°¥n�µ�

int cmp_array( const void *a,
const void *b,
unsigned size );

void assign_array( void *a,
const void *b,
unsigned size );

�µ¤ Î̈�µ�́��

int cmp_array (
const void  *a,
const void  *b,
unsigned    size

)
{

const char *p=(char *)a, *q=(char *)b;

assert(p && q);
while (size--) {

if(*p++!=*q++) return 0;
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}
return 1;

}

Á�ºÉ�°��µ��a�Â¨³�b�Á�}��°µ¦r�Á¦¥r�®¦º�°¡°¥�r�Á�°¦r�Ä�ÇÂ���void ���¹É��®¤µ¥�¹��¡°¥�r�Á�°¦r�°Á���¦³­��r��´Ê��Á°�
Â¨³Ä�¦µ¥�µ¦¡µ¦µ¤·�Á�°¦r�� Á¦µ�Î�µ®��Á�µ³��¨�Å�°¸��ªn�µ� ®o�µ¤Ä�o�¡°¥�r�Á�°¦r��´Ê��­°��¸Ê�Ä��µ¦Á�¨¸É�¥�Â�¨�
�n�µÄ�Â®¨n���o�°¤¼�̈ �¸É�¡°¥�r�Á�°¦r��´Ê��­°��Î�µ¨´��°o�µ��¹��� �º�°°n�µ�Å�o�°¥n�µ�Á�¸�¥ªÁ�n�µ�´Ê��� � Â¨³�µ¦Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³
�´�ª�°�°µ¦r�Á¦¥r�Ã�¥Ä�o�¡°¥�r�Á�°¦r�°Á���¦³­��r��Á¦µÅ¤n�­µ¤µ¦��Î�µÅ�o���Á�n����o�µÁ�¸�¥��·�¡��r�ªn�µ  *a ��®¦º�°��*b ��È�
�³��º�°ªn�µ�·��®¨´��Åª¥µ�¦�r��Â¨³Á¦µ�³�o�°�Â�o��Ä�o�¡°¥�r�Á�°¦r�Â���char �Á�o�µ�n�ª¥��o�°�¸��°��µ¦Ä�o�¡°¥�r�Á�°¦r�
Â���char ��º�°���µ��°��o�°¤¼�̈ �̧É�¡°¥�r�Á�°¦r�Â���char ��¸Ê�Å�¤¸���µ�Á�n�µ�´��®�¹É��Å��r�

®¨´���µ��¸É�Â�o��Ä�o�Â¨³�Î�µ®���n�µÁ¦·É�¤�o��Â¨o�ª�¡°¥�r�Á�°¦r�� p�Â¨³�q��¸Ê�Å�¥´���¸É�°¥¼n�Á¦·É�¤�o���°�°µ¦r�Á¦¥r��´Ê��­°��µ¤
¨Î�µ�´��� Â¨³�µ¦Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r��´Ê��­°�Á¦µ�È�Ä�o�¡°¥�r�Á�°¦r�� p� Â¨³� q� � £µ¥Ä�ª�ª�Â����
while ��³¤¸��µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Â�n�̈ ³�´�ª�µ�°µ¦r�Á¦¥r��´Ê��­°�Á¦·É�¤�o���µ��o�°¤¼�̈ �´�ªÂ¦�Å����¹���o�°¤¼�̈ �´�ª­»��
�o�µ¥�¸É�Á¦µ�Î�µ®��Åªo�Ã�¥�n�µ�°�� size � � Ä�¦³®ªn�µ��µ¦Á�¦¸�¥�Á�¸�¥�Â�n�̈ ³�¦´Ê���´Ê��� �o�µ¤¸�Å��r��´�ªÄ��µ�°µ¦r�Á¦¥r�
�´Ê��­°��¸É�¤¸��n�µÅ¤n�Á�n�µ�´�����Î�µ­´É��� return ���È��³�Î�µ�µ�Â¨³®¥»���µ¦�Î�µ�µ��°�¢{���r��´��Ã�¥�º���n�µÁ�n�µ�´�������o�µ
�µ¦Á�¦¸�¥�Á�¸�¥�Â�n�̈ ³�¦´Ê��¤¸��n�µÁ�}���¦·���¨°�� Ã�¦Â�¦¤�È��³°°��µ�ª�ª��°�� while � � Á¤ºÉ�°� size �¤¸��n�µ¨�
¨���Á�n�µ�´��«¼��¥r�� �Á¡¦µ³�n�µÁ¦·É�¤�o���°�� size ��³Á�}���Î�µ�ª�Á�È�¤�ª�Á�n�µ�´Ê���� �Â¨³�Î�µ­´É��� return ��È��³��
�µ¦�Î�µ�µ��°�¢{���r��´��Ã�¥�º���n�µÁ�n�µ�´������¹É��®¤µ¥�ªµ¤ªn�µ��o�°¤¼�̈ �»���´�ª�µ�°µ¦r�Á¦¥r��´Ê��­°�¤¸��n�µÁ�n�µ�´����Ä�
�¦�¸��¸É��n�µ�°��size �¤¸��n�µÁ�n�µ�´��«¼��¥r����¦�¸�¡·�Á«¬��¢{���r��´���³Ä®o��n�µÁ�n�µ�´������¹É��Å¤n�¤¸��µ¦Á�¦¸�¥�Á�¸�¥�Ä�Ç¦³
®ªn�µ�°µ¦r�Á¦¥r�� � Ä�°¸���¦�¸�®�¹É���¸É�Á¦µ�o�°�¡·��µ¦�µ�¹���È��º�°� �¦�¸��¸É��¼o�Ä�o�Å�o�Á¦¸�¥�Ä�o�¢{���r��´��Â¨³�n�µ�¡°¥�r�Á�°¦r�
«¼��¥r�Á�}��¡µ¦µ¤·�Á�°¦r�� �È��³�o�°�¤¸��µ¦�¦ª�­°��¦�¸�Á�n���¸Ê��o�ª¥� ª·��¸��µ¦�È��º�°�µ¦Ä�o�¢{���r��´��¤µ�¦µ�µ��
assert() ��¸É�¤¸��µ¦Â�o��Ä�o�Åªo�Ä�Å¢¨r��<assert.h>

assert(p && q);

�o�µ�p�®¦º�°�q�¤¸��n�µÁ�n�µ�´��«¼��¥r���³�Î�µÄ®o��·�¡��r�Á�ºÉ�°�Å��¤¸��n�µÁ�}��Á�È���Â¨³¢{���r��´���assert() ���È��³®¥»���µ¦�Î�µ
�µ��°�Ã�¦Â�¦¤

Á¦µ­µ¤µ¦�Á�¸�¥��·�¡��r�Á�ºÉ�°�Å�­Î�µ®¦´����assert() �Å�o�Ä®¤n���¹É��Á¦µ­µ¤µ¦��Î�µ�ªµ¤Á�o�µÄ�Å�o��n�µ¥�¹Ê����º�°

assert((p!=NULL) && (q!=NULL));
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­Î�µ®¦´��°¸��¢{���r��´��®�¹É���º�°� assign_array() � �¸É�Ä�o�Ä��µ¦�Î�µ®���n�µ�°��o�°¤¼�̈ £µ¥Ä�°µ¦r�Á¦¥r�®�¹É��Ä®o�¤¸��n�µ
Á�n�µ�´���o�°¤¼�̈ �µ�°¸��°µ¦r�Á¦¥r�®�¹É����È��³¤¸�¦¼��Â���°��µ¦�Î�µ�µ��¸É��¨o�µ¥�´��

void assign_array (
void        *a,
const void  *b,
unsigned    size

)
{

char *p=(char *)a;
const char *q=(char *)b;

assert(p && q);
while (size--) {

*p++ = *q++;
}

}

�´�ª°¥n�µ��µ¦Ä�o�¢{���r��´���´Ê��­°��¸É�Á¦µÅ�o�­¦o�µ��¹Ê���Á�n��

#define ARR_SIZE(array) (sizeof(array))

/* Function Prototypes */
extern int cmp_array(const void *,const void *,unsigned);
extern void assign_array(void *,const void *,unsigned);

int main()
{

int  a[5]  = {1,2,3,4,5};
int  b[10] = {1,2,3,4,5,1,2,3,4,5};
int  c[10];

assign_array(&c[0], &a[0], ARR_SIZE(a));
assign_array(&c[5], &a[0], ARR_SIZE(a));

printf("b and c are %s\n",
cmp_array(b,c,ARR_SIZE(b)) ?
"EQUAL" : "NOT EQUAL" );

return 0;
}

Ä�Ã�¦Â�¦¤�¸Ê�Á¦µÂ�o��Ä�o��´�ªÂ�¦­µ¤�´�ª�¸É�Á�}��°µ¦r�Á¦¥r�� Â¨³¡¥µ¥µ¤�Î�µ®���n�µ�°��o�°¤¼�̈ Ä�� c � Ä®o�¤¸��n�µÁ�n�µ�´��
�o�°¤¼�̈ �µ��b��Ã�¥Ä�o�¢{���r��´���assign_array() �­°��¦´Ê����Ã�¥�Î�µ®���n�µ�°��o�°¤¼�̈ �¸�̈ ³®o�µ�´�ª��µ¦Á¦¸�¥�Ä�o�
¢{���r��´���¸Ê��¦´Ê��Â¦��³�Î�µ®���n�µ�c[0] � ����c[4] � �Ä®o�¤¸��n�µÁ�n�µ�´���a[0] � ����a[4] � ��µ¤¨Î�µ�´����Â¨³�¦´Ê���¸É�­°�
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�³�Î�µ®��Ä®o�c[5] � ���� c[9] � � Ä®o�¤¸��n�µÁ�n�µ�´��� a[0] � ���� a[4] � � �µ¤¨Î�µ�´��� � �µ��´Ê���È�Á�¦¸�¥�Á�¸�¥�¦³®ªn�µ�
°µ¦r�Á¦¥r��b�Â¨³�c �ªn�µÁ®¤º�°��´��®¦º�°Å¤n�

Á¦µ�³Á®È��Å�o�ªn�µÁ¦µ­µ¤µ¦��Î�µ®��Á¨º�°�Ä®o��¸É�°¥¼n��°��o�°¤¼�̈ �´�ªÄ�Ä�°µ¦r�Á¦¥r�Á�}���¸É�°¥¼n��¸É��n�µ�Á�}��¡µ¦µ¤·�Á�°¦r�Ä®o�
¢{���r��´���È�Å�o��Á�n��

assign_array(&c[0], &a[0], 5);

�³Ä®o��¨Á®¤º�°��´��

assign_array(c, a, 5);

Á¡¦µ³Á¦µÁ¦·É�¤�o���¸É��o�°¤¼�̈ �´�ªÂ¦��°�°µ¦r�Á¦¥r��´Ê��­°����o�µÁ¦µ�o�°��µ¦°o�µ��¹���o�°¤¼�̈ ����´�ª®¨´���µ�°µ¦r�Á¦¥r�� c ��¹É���È�
�º�°��c[5] ... c[9] ��Á¦µ�È�Á�̧�¥�ªn�µ

assign_array(&c[5], &a[0], 5);

�®¦º�°

assign_array((c+5), &a[0], 5);

¥n�°¤Ä®o��¨�¸É�Á®¤º�°��´��

�µ��µ¦­¦o�µ�¢{���r��´���´Ê��­°��¸É�Ä�o��µ��́��°µ¦r�Á¦¥r�� Á¦µ�³Á®È��Å�o�ªn�µÁ¦µÅ�o�Ä�o�¡°¥�r�Á�°¦r�°Á���¦³­��r�Á�}��
¡µ¦µ¤·�Á�°¦r�Á¡ºÉ�°Á�È���¸É�°¥¼n�Á¦·É�¤�o���°�°µ¦r�Á¦¥r�� ��µ¦Ä�o�¡°¥�r�Á�°¦r�°Á���¦³­��r��È��Î�µÄ®o�Á¦µ­µ¤µ¦��n�µ�°µ¦r�Á¦¥r�
Â���o�°¤¼�̈ ¡ºÊ���µ�Ä�Ç�È�Å�o�� Â¨³Á¦µ�È��³�´���µ¦�´��®�n�ª¥�ªµ¤�Î�µ�¸É�°µ¦r�Á¦¥r�Ä�o�� Ä®o�°¥¼n�Ä�¦¼���°�Â�ªÅ��r��¸É�Á�}��
�¨µ���º�°Å¤n��¹Ê���´��Â���o�°¤¼�̈ Ä�Ç���o�µÁ¦µ�o�°��µ¦Á�o�µ�¹���o�°¤¼�̈ ��µ�®�¹É��Å��r�Â�n�̈ ³�´�ª�Ã�¥Å¤n�­�Ä�ªn�µ�o�°¤¼�̈
�¸É�°¥¼n�Ä�®�n�ª¥�ªµ¤�Î�µ�°�°µ¦r�Á¦¥r��¸É��¦·��Â¨o�ªÁ�}���o�°¤¼�̈ Â��Ä�� Â�n�Á¦µ�³¡·��µ¦�µ�o�°¤¼�̈ ��µ�®�¹É��Å��r��¸�̈ ³
�´�ªÁ�n�µ�´Ê���Á¦µ�È��³Ä�o�¡°¥�r�Á�°¦r�Â���char ��Á�o�µ�n�ª¥

�������µ¦�·�¥µ¤Â���o�°¤¼�̈ ­Î�µ®¦́��°µ¦r�Á¦¥r�Ã�¥Ä�o�� typedef

Á¦µ­µ¤µ¦�Ä�o��typedef �Ä��µ¦�·�¥µ¤Â���o�°¤¼�̈ ¦ª¤�¸É�Á�}��°µ¦r�Á¦¥r�Å�o��Á�n���­¤¤»��·�ªn�µÁ¦µ�o�°��µ¦Â�o��
Ä�o��́�ªÂ�¦�̧É�Á�}��°µ¦r�Á¦¥r�Â��� int ��µ��ªµ¤�»�Á�n�µ�´�������Â¨³������µ¤¨Î�µ�´���� Á¦µ�È�­µ¤µ¦��·�¥µ¤Â��
�o�°¤¼�̈ ¦ª¤Ä�¦¼��Â���°�°µ¦r�Á¦¥r��µ¤¨´��¬�³�´���¨n�µªÅ�o�
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typedef int SmallArray[128];
typedef int LargeArray[512];

�´�ª°¥n�µ��µ¦Â�o��Ä�o�

SmallArray  a;
LargeArray  b;

�¹É��®¤µ¥�¹����µ¦Â�o��Ä�o��́�ªÂ�¦�a��̧É�Á�}��°µ¦r�Á¦¥r�Â���int ���µ������Â¨³��́�ªÂ�¦ b �Á�}��°µ¦r�Á¦¥r�Â���int

��µ�����

�������µ¦�́��­¦¦®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦́��­¦o�µ�°µ¦r�Á¦¥r�

Áª¨µ�¸É�Á¦µÂ�o��Ä�o��́�ªÂ�¦°µ¦r�Á¦¥r�� �È��³¤¸��µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µÃ�¥°´��Ã�¤´��·�� Á�}���Î�µ�ª�Á�n�µ�´��
�Î�µ�ª��°��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r��¼���o�ª¥��µ��°��o�°¤¼�̈ Ä�®�n�ª¥Å��r�� � �µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µ�¸Ê�Á�}���µ¦Ä�o�
®�n�ª¥�ªµ¤�Î�µÂ���µ¥�´�ª��¹É��®¤µ¥�ªµ¤ªn�µ�Á¦µ�³�o�°��Î�µ®����µ��°�°µ¦r�Á¦¥r�Ä�Ç�¸É�Á¦µ�³Ä�o�Ä�Ã�¦Â�¦¤
�´Ê��Â�n��o��� � ��µ��°�°µ¦r�Á¦¥r��³�o�°��Î�µ�ª�Å�o�Á¤ºÉ�°Áª¨µ�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o��� Ä��µ��¦�¸��o�µÁ¦µ�Î�µ®��
��µ��°�°µ¦r�Á¦¥r��¸É�¤µ�®¦º�°�o�°¥Á�·��Å���È��³Á�}���{��®µÂ¨³�n���°��¹���»��­¤�´��·��°�°µ¦r�Á¦¥r�Ä�Â�n�̈ �

Á¦µ­µ¤µ¦�Ä�o�¡°¥�r�Á�°¦r��¸É��Î�µ®�o�µ�¸É��¨o�µ¥°µ¦r�Á¦¥r�Å�o�� Â�n�Á¦µ�³�o�°��´��­¦¦�¨È�°�®�n�ª¥�ªµ¤�Î�µÄ®o�
¡°¥�r�Á�°¦r��¸Ê�Á°��­Î�µ®¦´���µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µ�´Ê��� Á¦µ�³Ä�o�¢{���r��´��¤µ�¦µ�µ���º�°  malloc() ��¹É��¤¸�¦¼��
Â���°�¢{���r��´���¸É�Å�o��·�¥µ¤Åªo�Ä�Â¢j�¤�<stdlib.h>

void *malloc (size_t size);

Á¤ºÉ�°Áª¨µÁ¦¸�¥�Ä�o�¢{���r��´����malloc() � � Á¦µ�³�o�°��Î�µ®����µ��°�®�n�ª¥�ªµ¤�Î�µ�¸É�Á¦µ�o�°��µ¦�°�Åªo�Ä�o��Ä�
®�n�ª¥�°�Å��r�� � ��µ��°�®�n�ª¥�ªµ¤�Î�µ�³�¼���Î�µ®��Ã�¥Ä�o�¡µ¦µ¤·�Á�°¦r�� size � � �¸É�¤¸�Â���o�°¤¼�̈ Á�}���
size_t � �¹É���·�¥µ¤Åªo�Ä�Â¢j�¤� <stdlib.h> Ã�¥�Î�µ­́É�� typedef �®¦º�°� unsigned �´Ê��Á°��� �o�µ�°¤¡·�ª�
�°¦r�­µ¤µ¦��´��­¦¦®�n�ª¥�ªµ¤�Î�µÅ�o��µ¤�¸É�Á¦µ�o�°��µ¦� ¢{���r��´��� malloc() � �È��³Ä®o�¡°¥�r�Á�°¦r�
°Á���¦³­��r��¸É��¸Ê�Å�¥́���¸É�°¥¼n�Á¦·É�¤�o���°��¨È�°�®�n�ª¥�ªµ¤�Î�µ�́���¨n�µª� �o�µ�°¤¡·�ªÁ�°¦r�Å¤n�­µ¤µ¦��´��­¦¦
®�n�ª¥�ªµ¤�Î�µ�µ¤�¸É�Á¦µ�o�°��µ¦Å�o��¢{���r��´���È��³Ä®o�¡°¥�r�Á�°¦r��¸É�¤¸��n�µÁ�}��«¼��¥r��¨´���º��

�´�ª°¥n�µ��µ¦Á¦¸�¥�Ä�o�¢{���r��´��� malloc() � Á�n��� ­¤¤»��·�ªn�µ� Á¦µ�o�°��µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µÁ¡ºÉ�°Ä�o�Ä��µ��¸É�
� ö�µ¥�́���µ¦Ä�o�°µ¦r�Á¦¥r�Â���double ��È��³¤¸�ª·��¸��µ¦�´���¸Ê�
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double *p;
int size = 10;

p = (double *)malloc(size * sizeof(double));
if (p==NULL) {

printf("Cannot allocate memory!!\n");
exit(1);

}

Ä��¦�¸��¸Ê�� Á¦µÅ�o�¡¥µ¥µ¤�´��­¦¦®�n�ª¥�ªµ¤�Î�µ��µ�Á�n�µ�´��� � ��� Å��r�� Ã�¥Ä�o�¢{���r��´��� malloc() � Â¨³
�Î�µ®��Ä®o�¢{���r��´���n�µ��n�µ�¨´���º��Å�¥´��¡°¥�r�Á�°¦r�� p� Â��� double � � �́���´Ê��� �o�µ� p� ¤¸��n�µÅ¤n�Á�n�µ�́��«¼��¥r�� �È�
®¤µ¥�ªµ¤ªn�µ� Á¦µ­µ¤µ¦��´��­¦¦®�n�ª¥�ªµ¤�Î�µ�µ¤�¸É��o�°��µ¦Å�o�­Î�µÁ¦È��� Â�n��o�µ� p� ¤¸��n�µÁ�n�µ�́��«¼��¥r�� Á¦µ�È��Î�µ
Á�}���o�°�­¦o�µ�­µ¥�µ�Ä��µ¦�¦ª�­°��n�µ�°�� p� Â¨³Â�o��Ä®o��¦µ�� �o�µ�°¤¡·�ªÁ�°¦r�Å¤n�­µ¤µ¦��´��­¦¦®�n�ª¥
�ªµ¤�Î�µ�µ¤�¸É�Á¦µ�o�°��µ¦Å�o��®¦º�°®¥»���µ¦�Î�µ�µ��°�Ã�¦Â�¦¤Ã�¥Ä�o��¦³Ã¥��Î�µ­´É���exit(1)

Á¤ºÉ�°�´��­¦¦®�n�ª¥�ªµ¤�Î�µÅ�o�Â¨o�ª¡°¥�r�Á�°¦r�� p� �È��³Á�}��Á­¤º�°��»��Â�­Î�µ�´��Ä��µ¦Á�o�µ�¹���¸É�°¥¼n��°�®�n�ª¥
�ªµ¤�Î�µ�¸É�Å�o��°�Åªo����o�µÁ¦µÁ�¨¸É�¥�Â�¨��n�µ�°��p�Á¦µ�È�Å¤n�­µ¤µ¦�Á�o�µ�¹��Â®¨n���o�°¤¼�̈ �´���¨n�µªÅ�o�°̧���Á¦µ�¨n�µª
Å�o�ªn�µ¡°¥�r�Á�°¦r��p�Á�}��Á�o�µ�°�¡ºÊ���¸É�®�n�ª¥�ªµ¤�Î�µ�¸É�Å�o��¼���´��­¦¦Åªo�

�µ¦Ä�o�¡°¥�r�Á�°¦r�� p� Á¦µ�È�­µ¤µ¦�Ä�o�Å�o�Á®¤º�°��´���´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r��´É�ªÅ�� �o�µÁ¦µ�o�°��µ¦Á�o�µ�¹���o�°¤¼�̈
��µ����Å��r��Â���double �Á¦µ�È�Ä�o�Ã°Á�°¦r�Á¦Á�°¦r��[] �́�ª°¥n�µ�Á�n��

p[0] = 1.0;
p[1] = 2.0;
p[2] *= p[1];

Ã�¦�­´��Á��ªn�µ�Á¦µ­µ¤µ¦�Ä�o�Ã°Á�°¦r�Á¦Á�°¦r��>@��´��¡°¥�r�Á�°¦r�Å�o���¹É��Ä�o�Ä��µ¦Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³�´�ª

double *q = p;
(q++)[0] = 1.0;

®¤µ¥�¹����µ¦�n�µ��n�µ�°��p�Ä®o�¡°¥�r�Á�°¦r��q��µ��´Ê��Á¦µ�È�Ä�o�¡°¥�r�Á�°¦r��¸Ê��Ä��µ¦Á�o�µ�¹���o�°¤¼�̈ Â��� double

�´�ªÂ¦�Ä��¸É�°¥¼n��¸É�¡°¥�r�Á�°¦r�� q� �Î�µ¨´���¸Ê�Å�� � Á�ºÉ�°��µ�ªn�µ� Á¦µÅ�o�Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�� ++� �́���́�ªÂ�¦¡°¥�r�Á�°¦r�� q
�́���´Ê���·�¡��r��́���¨n�µª�³®¤µ¥�¹���µ¦�Î�µ®���n�µ�o�°¤¼�̈ �́�ªÂ¦�Ä�®�n�ª¥�ªµ¤�Î�µ¤¸��n�µÁ�n�µ�́��� ���� Â¨³
¡°¥�r�Á�°¦r��q��È��³¤¸��n�µÁ¡·É�¤�¹Ê��°¸��Â��Å��r���¹É��®¤µ¥�¹���µ¦�¸Ê��o�°¤¼�̈ Â���double ��´�ª�´��Å�Ä�®�n�ª¥�ªµ¤�Î�µ

�o�µÁ¦µ�o�°��µ¦Á�¸�¥��·�¡��r��¸É�¤¸��ªµ¤®¤µ¥Á®¤º�°��´��

(q++)[0] = 1.0;
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�È��³Á�¸�¥�Å�o�Ä®¤n��´���¸Ê�

*(q++) = 1.0;

®¦º�°

*q++ = 1.0;

�¹É���¼�Â¨o�ªÁ�o�µÄ�Å�o��n�µ¥�ªn�µ�Â¨³�¥n�°¤Ä®o��¨Á®¤º�°��´��

®�n�ª¥�ªµ¤�Î�µ�¸É�Á¦µÅ�o��´��­¦¦Á°µÅªo��Á¦µ­µ¤µ¦�Ä®o��¨´���º��Á�}��®�n�ª¥�ªµ¤�Î�µªn�µ��È�Å�o��Á¡ºÉ�°Ä�o�Ä��»���¦³­��r�
°ºÉ���n�°Å���Á¦µ�³Á¦¸�¥�Ä�o�¢{���r��´��¤µ�¦µ�µ���ºÉ�°�free()

void free(void *p);

�¹É���o�°��µ¦Á¡¸�¥�Â�n�¡°¥�r�Á�°¦r�Á�}��¡µ¦µ¤·�Á�°¦r�

free(p);

Á¤ºÉ�°¢{���r��´���Î�µ�µ���Â¨o�ª®�n�ª¥�ªµ¤�Î�µ�¸É�Å�o��°�Åªo�Ã�¥¡°¥�r�Á�°¦r�� p� �È��³�¼���¨n�°¥ªn�µ�� �́���´Ê��Á¦µÅ¤n�
­µ¤µ¦�Ä�o�Ã°Á�°¦r�Á¦Á�°¦r��* ��́��¡°¥�r�Á�°¦r��p�Å�o�°̧��

¤¸��o�°­´��Á��°¥¼n�ªn�µ®�n�ª¥�ªµ¤�Î�µ�¸É�Å�o��µ��µ¦Ä�o�¢{���r��´��� malloc() � �³¥´��¤·�Å�o��¼���·���´Ê���n�µÁ¦·É�¤�o��� �´���´Ê���n�µ
�°��o�°¤¼�̈ �¹��Á�}��°³Å¦�È�Å�o��¹É��®¤µ¥�¹���µ¦Å¤n��¦µ��n�µ�¸É�Â�n��°�� �o�µÁ¦µ�o�°��µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µÂ¨³
�Î�µ®��Ä®o��»��ÇÅ��r��°�®�n�ª¥�ªµ¤�Î�µ�¸Ê�¤¸��n�µÁ�}��«¼��¥r�� Á¦µ�È��³Ä�o�¢{���r��´��¤µ�¦µ�µ�� calloc() ��¹É���·�¥µ¤Åªo�
Ä��<stdlib.h>

void *calloc(size_t n, size_t element_size);

¡µ¦µ¤·�Á�°¦r��°�¢{���r��´��� calloc() �³Â���n�µ��µ�¡µ¦µ¤·�Á�°¦r��°� malloc() � �º�°� Á¦µ�³�o�°��Î�µ®��
�Î�µ�ª��°��o�°¤¼�̈ Â¨³��µ��°��o�°¤¼�̈ �´���¨n�µª� �´���´Ê��� n� �¹��®¤µ¥�¹���Î�µ�ª��o�°¤¼�̈ � Â¨³� element_size

®¤µ¥�¹����µ��°��o�°¤¼�̈ Â�n�̈ ³�´�ªÄ�®�n�ª¥�°�Å��r�� �Â�n��°�� �o�°¤¼�̈ Â�n�̈ ³�´�ª�o�°�¤¸���µ�Á�n�µ�´���� �´�ª°¥n�µ�
�µ¦Ä�o�¢{���r��´���calloc()

double *p;
int size = 10;

p = (double *)calloc(size, sizeof(double));
if (p==NULL) {

printf("Cannot allocate memory!!\n");
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exit(1);
}

�o�µÁ¦µ¤¸�®�n�ª¥�ªµ¤�Î�µ�¸É��¼���´��­¦¦Ã�¥� � malloc() ®¦º�°� calloc() � � Â¨³�o�°��µ¦¥n�°®¦º�°�¥µ¥�¨È�°�
®�n�ª¥�ªµ¤�Î�µ�¸É�¤¸�°¥¼n��Ä®o�Á¨È��¨�®¦º�°Ä®�n��¹Ê���Á¦µ�³Ä�o�¢{���r��´��¤µ�¦µ�µ�� realloc()

void *realloc(void *p, size_t size);

Ã�¥�̧É�¡µ¦µ¤·�Á�°¦r��size ��³Á�}����µ��°��¨È�°�®�n�ª¥�ªµ¤�Î�µÄ®¤n��¸É�Á¦µ�o�°��µ¦

Ä��¦�¸��¸É�Á¦µ�o�°��µ¦�¥µ¥�¨È�°��°�®�n�ª¥�ªµ¤�Î�µ�¸É�¤¸��¸É�°¥¼n�Á¦·É�¤�o���¸É�¡°¥�r�Á�°¦r�� S� �Î�µ¨´���¸Ê�Å�� ¢{���r��´���È��³
¡¥µ¥µ¤�¥µ¥��µ��°��¨È�°�®�n�ª¥�ªµ¤�Î�µÃ�¥¡¥µ¥µ¤�¸É��³Å¤n�Á�¨¸É�¥��¸É�°¥¼n�Á¦·É�¤�o��� �o�µÁ�}��Å�Å¤n�Å�o�
¢{���r��´���È��³®µ�¸É�°¥¼n�Ä®¤n��¸É�¤¸���µ��°�®�n�ª¥�ªµ¤�Î�µ�ªo�µ�¡°� Â¨³�³�Î�µ­Î�µÁ�µ�n�µ�°��o�°¤¼�̈ �µ��¸É�°¥¼n�Á�·�¤Å�
¥´���¸É�°¥¼n�Ä®¤n�� � ­n�ª�®�n�ª¥�ªµ¤�Î�µ�µ¤�¸É�°¥¼n�Á�·�¤� �È��³�¼���¨n�°¥ªn�µ�Å�� � ®�n�ª¥�ªµ¤�Î�µ�¸É�Á¡·É�¤Á�·�¤�¹Ê��¤µ�³Å¤n�¤¸�
�µ¦�·���́Ê���n�µÁ¦·É�¤�o��Ä�ÇÁ¤ºÉ�°¢{���r��´��Å�o��´��­¦¦®�n�ª¥�ªµ¤�Î�µÂ¨o�ª�È��³Ä®o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥́���¸É�°¥¼n�Á¦·É�¤�o��
�°��¨È�°�®�n�ª¥�ªµ¤�Î�µ�¸É��¼���o�°�®¦º�°Ä®o�¡°¥�r�Á�°¦r�«¼��¥r��¨´���º���Ä��¦�¸��¸É�Å¤n�­µ¤µ¦��´��­¦¦�µ¤�¸É��o�°��µ¦
Å�o����´�ª°¥n�µ��µ¦Ä�o� realloc()

double *p;

p = (double *)malloc( 10*sizeof(double) );

p = (double *)realloc(p, 100*sizeof(double) );

­Î�µ®¦´��¡°¥�r�Á�°¦r�� p� �¸É�Å�o�Ä�o��´��¢{���r��´��� free() � Â¨o�ª� �o�µÁ¦µ�o�°��µ¦Ä�o�¡°¥�r�Á�°¦r��¸Ê��´��� realloc() � Á¦µ
�ª¦�³�Î�µ®���n�µ�°�¡°¥�r�Á�°¦r� p �Á�}��«¼��¥r���NULL���n�°��Á¡ºÉ�°Á�}���µ¦Á�µ³��ªn�µ¡°¥�r�Á�°¦r��´�ª�¸Ê�Å¤n�Å�o�Ä�o�
�°��¨È�°�®�n�ª¥�ªµ¤�Î�µÄ�Ç

double *p;
p = (double *)malloc( 10*sizeof(double) );

free(p);
p = NULL;
p = (double *)realloc( 100*sizeof(double) );

Ã�¦�­´��Á��ªn�µ�o�µÁ¦µ�n�µ�¡°¥�r�Á�°¦r��¸É�Á�}��¡°¥�r�Á�°¦r�«¼��¥r�Ä®o�¢{���r��´��� realloc() � Â¨o�ª�µ¦�Î�µ�µ��°�
¢{���r��´���¸Ê��È��³Ä®o��¨Á®¤º�°��´��¢{���r��´���malloc()

®o�µ¤Ä�o�¢{���r��´�� free() ��Â¨³�realloc() ��́���́�ªÂ�¦�̧É�Á�}��°µ¦r�Á¦¥r�Ã�¥Á�È���µ���́�ª°¥n�µ��̧É��·���Á�n��

int IntArray[10];
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free(IntArray);

Ã�¦�­´��Á��ªn�µ��o�µÁ¦µÅ�o��°�®�n�ª¥�ªµ¤�Î�µÅªo�Ä�o��Ã�¥Á¦¸�¥�Ä�o�¢{���r��´���malloc() �®¦º�°�calloc() ��È��µ¤Á¤ºÉ�°
Á¦µÅ¤n�Å�o�Ä�o�®�n�ª¥�ªµ¤�Î�µ�¸Ê�°¸���n�°Å�� Á¦µ�È��ª¦Ä�o��Î�µ­´É��� free() � Ä��µ¦�¨n�°¥Ä®o�®�n�ª¥�ªµ¤�Î�µÁ®¨n�µ�¸Ê��¨´��
�º��Å�¥´��­n�ª��¨µ�Á¡ºÉ�°Ä�o�Å�o�Ä��»���¦³­��r�Â¨³Áª¨µ°ºÉ���n�°Å�� � �»���¸Ê��º�°ªn�µ­Î�µ�´��¤µ�Á¡¦µ³�o�µÅ¤n��Î�µÁ�n���¸Ê�
®�n�ª¥�ªµ¤�Î�µ�¸É�ªn�µ��È��³¨�¨�Á¦ºÉ�°¥Ç�´Ê��Ç�¸É�Ä��ªµ¤Á�}���¦·��Â¨o�ª� Á¦µ­µ¤µ¦��Î�µ®��Ä®o�¡ºÊ���¸É�®�n�ª¥�ªµ¤�Î�µ
ªn�µ�Å�o���µ��¦´Ê��°µ��³Á�}��Á¡¦µ³�µ¦Á�¸�¥�Ã�¦Â�¦¤�¸É�Å¤n�¦³¤´��¦³ª´�����´�ª°¥n�µ�Á�n��

double *p;
p = (double *)malloc( 10*sizeof(double) );
p = (double *)malloc( 10*sizeof(double) );

�́�ª°¥n�µ��¸Ê�Á�}���µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µ­°��¦´Ê���´Ê��Ç�¸É�Á¦µÄ�o�Â�n��¨È�°�Á�̧�¥ª� �́���´Ê���o�µÁ¦µÅ�o��Î�µ®��Ä®o�
¡°¥�r�Á�°¦r��p� Á�}��Á�o�µ�°��¨È�°�®�n�ª¥�ªµ¤�Î�µ�¦´Ê��®�¹É��Â¨o�ª��o�µ�o�°��µ¦�³Ä�o��Î�µ­´É��� malloc() � °̧���¦´Ê��� �³
�o�°�Ä�o��Î�µ­´É���free() ��́��¡°¥�r�Á�°¦r��p��n�°�®¦º�°Ä�o�¡°¥�r�Á�°¦r��́�ª°ºÉ��Â��

�o�°Á­¸�¥°̧���o�°®�¹É��­Î�µ®¦´��°µ¦r�Á¦¥r�Â¨³�µ¦Ä�o��¨È�°�®�n�ª¥�ªµ¤�Î�µÄ�Á�·��°µ¦r�Á¦¥r�Ã�¥°µ«´�¥¡°¥�r�Á�°¦r��º�°� �³
Å¤n�¤¸��µ¦�¦ª�­°��°�Á���°��µ¦Ä�o�Á¨��´���¸�� � ¥��´�ª°¥n�µ�Á�n��� �o�µÁ¦µÂ�o��Ä�o�°µ¦r�Á¦¥r�Á�}���Î�µ�ª�� ��� ®�n�ª¥
Â�n��o�µÁ¦µÄ�o��́���¸��¸É�¤¸��n�µ�´Ê��Â�n������¹Ê��Å��´��Ã°Á�°¦r�Á¦Á�°¦r��[] ��¨�È��º�°Á¦µ�³Á�o�µ�¹���o�°¤¼�̈ �¸É�°¥¼n��°��¨È�°�®�n�ª¥
�ªµ¤�Î�µ­Î�µ®¦´��°µ¦r�Á¦¥r�� �RXW� RI� ERXQGV�� �́���´Ê���o�µ°n�µ��o�°¤¼�̈ �¸É�°¥¼n��°��°�Á��� �È��³Å�o��o�°¤¼�̈ �¸É��º�°ªn�µÅ¤n��¼��
�o�°���o�µ¡¥µ¥µ¤Á�¸�¥��o�°¤¼�̈ �´����È�°µ��³�Î�µÄ®o�Á�·���{��®µÄ��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤Å�o�
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��������µ¦­¦o�µ�°µ¦r�Á¦¥r��̧É�¤̧��o�°¤¼�̈ Ã�¥­»n�¤��5DQGRP�1XPEHUV�

°¸���´�ª°¥n�µ�®�¹É���¸É�Á�¸É�¥ª�´���µ¦Ä�o��µ�°µ¦r�Á¦¥r��º�°��µ¦­¦o�µ��o�°¤¼�̈ �´�ªÁ¨�Ã�¥­»n�¤�Â¨³Á�È���o�°¤¼�̈ �¸É�Å�o��¸Ê�
Åªo�Ä�°µ¦r�Á¦¥r�����µ¦­¦o�µ��´�ªÁ¨�Â��­»n�¤Á¦µ�³Ä�o�¢{���r��´��¤µ�¦µ�µ��ºÉ�° �srand() �Â¨³ rand() ��·�¥µ¤Åªo�Ä�
Å¢¨r��<stdlib.h>

void srand( unsigned int seed);
int rand(void);

¢{���r��´��� srand() � Ä�o�Ä��µ¦�·���́Ê���́�ª­¦o�µ�Á¨�Ã�¥­»n�¤� �5DQGRP�1XPEHU�*HQHUDWRU�� Á�}���¦́Ê��Â¦��n�°��¸É�
�³¤¸��µ¦Á¦¸�¥�Ä�o�¢{���r��´�� rand() � � � � �¢{���r��´���srand() �¡¥µ¥µ¤­¦o�µ�¨Î�µ�´���°��´�ªÁ¨�� Ã�¥°µ«´�¥�n�µ�µ�
¡µ¦µ¤·�Á�°¦r�� seed � � � Ä��µ¦Á¦¸�¥�Ä�o�¢{���r��´��� rand() � Â�n�̈ ³�¦´Ê��� Á¦µ�³Å�o��n�µ�¨´���º���µ�¢{���r��´��� Â¨³�n�µ�¸Ê�
Á�}���n�µ�¸É�Å�o��µ��µ¦­»n�¤Á¨º�°��µ��n�µ�n�µ�Ç£µ¥Ä�¨Î�µ�´���°��´�ªÁ¨��¸É�¤¸�°¥¼n���¹É��Á�}���´�ªÁ¨�Â��� int �Â¨³�³¤¸��n�µ
°¥¼n�¦³�®ªn�µ����Â¨³�RAND_MAX��Ã�¥�¸É��RAND_MAX Á�}��­´��¨´��¬�r��°��n�µ���¸É�Â��� int ���o�µ� int �¤¸���µ�
Á�n�µ�́�������·��Â¨o�ª�RAND_MAX �³¤¸��n�µÁ�n�µ�´���32767 ���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´���´Ê��­°��Á�n��

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int main()
{

int i;
int array[5];
int seed = (int)time(NULL);

srand(seed);
for(i=0; i<5; i++)

printf("%d\n",(array[i]=rand()%100));

return 0;
}

Ä�Ã�¦Â�¦¤�´�ª°¥n�µ��¸Ê��Á¦µÄ�o�¢{���r��´��¤µ�¦µ�µ�°¸���´�ª®�¹É���ºÉ�°  time() ��·�¥µ¤Åªo�Ä��<time.h>

time_t time(time_t *timer);

¢{���r��´���  time() �³Ä®o��Î�µ�ª��°�ª·��µ�¸��¸É��n�µ�Å�Â¨o�ª� Ã�¥�´���´Ê��Â�n�ª́���¸É�� ��¤�¦µ�¤���«�� ����� ����¹��
Áª¨µ�¸É�Å�o�Á¦¸�¥�Ä�o�¢{���r��´��� � Â¨³Á¦µ�³Á�È���n�µ�µ�¢{���r��´���¸Ê�Åªo�Ä��´�ªÂ�¦  seed � �¹É��®¤µ¥�ªµ¤ªn�µ� �o�µÁ¦µÁ¦¸�¥�
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Ä�o�Ã�¦Â�¦¤Â�n�̈ ³�¦´Ê��� Á¦µ�È��³Å�o��n�µ�°�� seed � �¸É�Â���n�µ��´��Â¨³Á¤ºÉ�°Á¦µ�n�µ��n�µ�°��´�ªÂ�¦�¸Ê�Å�Ä®o�¢{���r��´���
srand() ��ªµ¤�n�µ�³Á�}���¸É�Á¦µ�³Å�o�̈ Î�µ�´���´�ªÁ¨��¸É�Â���n�µ��´��°°�Å�Ä��µ¦Á¦¸�¥�Ä�o�Â�n�̈ ³�¦´Ê���¹��¤¸�¤µ�

­Î�µ®¦´���·�¡��r�

(array[i]=rand()%100)

®¤µ¥�¹��� �µ¦°n�µ��n�µ�µ�¢{���r��´��� rand() � Â¨³�n�µ�¸É�Å�o��³Á�}��Á¨��¸É��¼��­¦o�µ��¹Ê��Ã�¥�µ¦­»n�¤Á¨º�°�� � Â�n��o�µÁ¦µ
�o�°��µ¦Ä®o��´�ªÁ¨��¸É�Å�o�¤¸��n�µ°¥¼n�¦³®ªn�µ��0��¹���99 ��Á�n�µ�´Ê����µ¤�´�ª°¥n�µ�Á¦µ�È�Ä�o�Ã°Á�°¦r�Á¦Á�°¦r��%� Á�o�µ�n�ª¥�Â¨³
Á�È���n�µ�¨¨´�¡�r�Åªo�Ä��o�°¤¼�̈ £µ¥Ä�°µ¦r�Á¦¥r�

��������́�ª°¥n�µ��µ¦�¦³¤ª¨�¨�o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�

�´�ª°¥n�µ�Ã�¦Â�¦¤�n�°Å��¸Ê��Á�}���µ¦Ä�o�°µ¦r�Á¦¥r�Ä��µ¦Á�È���o�°¤¼�̈ �´�ªÁ¨�Â���double ���¹É���¼o�Ä�o�Ã�¦Â�¦¤
�³�o�°��j�°��o�°¤¼�̈ Ä®o�Ã�¦Â�¦¤�n�µ��µ�Â�j��¡·�¤¡r��Ã�¥Á¦µ�³Ä�o�¢{���r��´��� scanf() �Ä��µ¦°n�µ��o�°¤¼�̈ Â�n�̈ ³�´�ª
Á¤ºÉ�°Ã�¦Â�¦¤Á¦·É�¤�Î�µ�µ���È��³Ä®o��¼o�Ä�o��Î�µ®���Î�µ�ª��°��o�°¤¼�̈ �¸É��o�°��µ¦�³�j�°�Ä®o�Ã�¦Â�¦¤��Á�ºÉ�°��µ�ªn�µÁ¦µ
Ä�o�°µ¦r�Á¦¥r��¸É�¤¸���µ��µ¥�´�ªÄ��µ¦Á�È���o�°¤¼�̈ ��´���´Ê���Î�µ�ª��o�°¤¼�̈ �´Ê��®¤��¸É�Á�}��Å�Å�o��³�o�°�Å¤n�Á�·����µ��ªµ¤
�»��°�°µ¦r�Á¦¥r��Ä��¦�¸�Á¦µ�Î�µ®��Ä®o�¤¸��n�µÁ�n�µ�´�������Ã�¥Ä�o�­´��¨´��¬�r��ºÉ�°�MAX_NUM�Â���¸É��n�µ���¸É��´�ª�¸Ê���Á¤ºÉ�°
�¼o�Ä�o�Å�o��Î�µ®���Î�µ�ª��°��o�°¤¼�̈ �´Ê��®¤�Â¨o�ªÃ�¦Â�¦¤�È��³Á¦·É�¤°n�µ��o�°¤¼�̈ �¸�̈ ³�́�ª�µ��¼o�Ä�o����¦�Ã�¥Á�È��
�o�°¤¼�̈ Åªo�Ä�®�n�ª¥�ªµ¤�Î�µ�°�°µ¦r�Á¦¥r��µ¤¨Î�µ�´��� �µ��´Ê���È�Á¦·É�¤�¦³�¤ª¨�¨�o�°¤¼�̈ �¸É�°¥¼n�Ä�°µ¦r�Á¦¥r�� Ã�¥�µ¦
�n�µ�¡µ¦µ¤·�Á�°¦r��¸É��o�°��µ¦Å�¥´��¢{���r��´��� stats() � �¹É��Ä�o�Ä��µ¦®µ�n�µ�n�µ�Ç� Á�n����n�µ�¸É�¤µ�Â¨³�o�°¥�¸É�­»���°�
�o�°¤¼�̈ �¸É�¤¸�°¥¼n��®¦º�°®µ�¨¦ª¤Â¨³�n�µÁ�¨¸É�¥

#include <stdio.h>
#include <assert.h>

#define  MAX_NUM  100

/* Function Prototype */
void stats ( const double *, int, double *,

double *, double *, double * );

int main()
{

int i, n=0;
double array [MAX_NUM];
double average, max, min, sum;
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printf("Please enter the number of values(max.%d): ",
MAX_NUM);

scanf("%d", &n);

if((n <= 0)||(n > MAX_NUM))
{

printf("The number of values is invalid!");
return 1;

}

printf("Please enter your data now: \n");
for (i=0; i < n; i++)

scanf("%lf", &array[i]);

stats(array,n,&min,&max,&sum,&average);

printf("%s%4d %s%7.2lf %s%7.2lf %s%7.2lf %s%7.2lf\n",
"\nNumber of values: ", n,
"\nMinimum : ", min,
"\nMaximum : ", max,
"\nSum     : ", sum,
"\nAverage : ", average);

return 0;
}

void stats(const double *a,
  int     n,
  double *min,
  double *max,
  double *sum,
  double *average)

{
int i;

assert(a && min && max && sum && average && (n>0));
*sum = 0.0;
*min = *max = a[0];
for (i=0;i<n;i++)
{

if(a[i] < *min) *min = a[i];
if(a[i] > *max) *max = a[i];
*sum += a[i];

}
*average = *sum /(double)n;

}

�o�µ�³�´��Â�¨�Ä®o�°µ¦r�Á¦¥r�¤¸���µ��¸É��¹Ê��°¥¼n��́���Î�µ�ª��o�°¤¼�̈ �¸É��j�°�Ä®o��´��Ã�¦Â�¦¤� Á¦µ�È�­µ¤µ¦��Î�µÅ�o�Ã�¥Ä�o�
¡°¥�r�Á�°¦r�Â¨³�´��­¦¦¡ºÊ���¸É�®�n�ª¥�ªµ¤�Î�µ�o�ª¥��Á°�
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#include <stdio.h>
#include <stdlib.h>
#include <assert.h>

int main()
{

int i, n=0;
double *array;
double average, max, min, sum;

printf("Please enter the number of values : ");
scanf("%d", &n);

if(n <= 0)
{

printf("The number of values is invalid!");
return 1;

}

array = (double *)malloc(n * sizeof(double));

if (array==NULL)
{

printf("Sorry, cannot allocate memory!");
return 2;

}

printf("Please enter your data now: \n");
for (i=0; i < n; i++)

scanf("%lf", &array[i]);

stats(array,n,&min,&max,&sum,&average);

printf("%s%4d %s%7.2lf %s%7.2lf %s%7.2lf %s%7.2lf\n",
"\nNumber of values: ", n,
"\nMinimum : ", min,
"\nMaximum : ", max,
"\nSum     : ", sum,
"\nAverage : ", average);

free(array);
return 0;

}
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��������µ¦Á¦¸�¥��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r��µ¤¨Î�µ�´��

­¤¤»��·�ªn�µÁ¦µ¤¸��o�°¤¼�̈ °¥¼n�®¨µ¥�Î�µ�ª�£µ¥Ä�°µ¦r�Á¦¥r�� °µ��³Á�}���o�°¤¼�̈ �¸É�Á�}��Á¨��Î�µ�ª�Á�È�¤®¦º�°Á¨�
�«�·�¥¤�È�Å�o�� Ä��µ��¦´Ê��Á¦µ�È��o�°��µ¦Á¦¸�¥��o�°¤¼�̈ Á®¨n�µ�¸Ê�Á­¸�¥Ä®¤n�� Á�n��� Á¦¸�¥��µ��o�°¥Å�¤µ��µ¤�n�µ�°��o�°¤¼�̈
Â�n�̈ ³�´�ª� � �µ¦Á¦¸�¥��o�°¤¼�̈ �º�°ªn�µÁ�}���{��®µ¡ºÊ���µ�°¥n�µ�®�¹É��Ä�ª·��µ�µ¦�µ��°¤¡·�ªÁ�°¦r�� � � ­Î�µ®¦´���µ¦Á¦¸�¥�
�o�°¤¼�̈ �È�¤¸�°´�̈ �°¦·��¹�¤®¦º�°ª·��¸��µ¦Â�o�Å��{��®µ�¸É�Å�o��¼���·���o���¹Ê��°¥¼n�®¨µ¥Ç�µ�� Â�n��¸É�Á¦µ�³�Î�µ�ªµ¤Á�o�µÄ�Ä�
�°��¸Ê�Á¦¸�¥�ªn�µ�%XEEOH�6RUW���Î�µÅ¤�¹��Á�µ�¹��Ä�o���ºÉ�°�¸Ê���Á¦µ�È��³®µ�Î�µ�°�Å�o�Ã�¥­´��Á���µ�ª·��¸��µ¦Á¦¸�¥��o�°¤¼�̈

ª·���̧�µ¦Á¦̧�¥��o�°¤¼�̈ Â���%XEEOH�6RUW

�����Î�µ®��Ä®o��a�Á�}��°µ¦r�Á¦¥r��¸É�¤¸��o�°¤¼�̈ �´Ê��®¤���n��Î�µ�ª�
����Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ ¦³®ªn�µ��o�°¤¼�̈ ­°��´�ª�¸É�°¥¼n�Ä��Î�µÂ®�n���·���´��Á�}���¼n�ÇÅ�
�o�µÁ¦¸�¥��µ��n�µ�o�°¥Å�¤µ�
�����­Î�µ®¦´���o�°¤¼�̈ �¼n�Ä���¸É�¤¸��o�°¤¼�̈ �¸É�°¥¼n��µ��o�µ¥¤µ��ªn�µ�o�°¤¼�̈ �¸É�°¥¼n��µ��ªµ�È�Ä®o�­¨´���Î�µÂ®�n���´��
�o�µÁ¦¸�¥��µ��n�µ¤µ�Å��o�°¥
�����­Î�µ®¦´���o�°¤¼�̈ �¼n�Ä���¸É�¤¸��o�°¤¼�̈ �¸É�°¥¼n��µ��o�µ¥�o�°¥�ªn�µ�o�°¤¼�̈ �¸É�°¥¼n��µ��ªµ�È��Ä®o�­¨´���Î�µÂ®�n���´��
����¨´��Å��Î�µ�´Ê���°��¸É����°¸���¦´Ê������ªn�µ�³�¦��´Ê��®¤��n��¦́Ê��

�́�ª°¥n�µ��µ¦Ä�o�Á¦̧�¥��o�°¤¼�̈ Â���%XEEOH�6RUW��³Á�}���́���̧Ê�

#include <stdio.h>

#define  N  10

int main()
{

int a[N] = {5,3,1,4,10,2,8,6,7,7};

int i, j, n = N, tmp;

int n_cmp =0;  /* number of comparisons */
int n_exch=0;  /* number of exchanges   */

printf("Unsorted : ");
for (i=0; i < n; i++)

 printf("%d ", a[i]);
printf("\n");
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for (i=0; i < n; i++)
{
     printf("%2d. pass : ", i+1);

for (j=1; j < n ; j++, n_cmp++)
{
   if (a[j-1] > a[j])
   {

 tmp    =  a[j-1];
 a[j-1] =  a[j];
 a[j]   =  tmp;
 n_exch++;

   }
   printf("%d ", a[j-1]);

     }
     printf("%d\n", a[n-1]);
}

printf("number of comparisons : %d\n", n_cmp);
printf("number of exchanges   : %d\n", n_exch);

  return 0;
}

�»���¦´Ê���¸É�¤¸��µ¦­¨´���¸É�¦³®ªn�µ��o�°¤¼�̈ � �n�µ�°��´�ªÂ�¦� n_exch � �³Á¡·É�¤�¹Ê���¸�̈ ³®�¹É��� Â¨³�»���¦´Ê���¸É�¤¸��µ¦Á�¦¸�¥�
Á�¸�¥��´��¦³®ªn�µ��o�°¤¼�̈ ­°��´�ª��n�µ�°��´�ªÂ�¦�n_cmp��È��³Á¡·É�¤�¹Ê���¸�̈ ³®�¹É��

�¨�µ�Ã�¦Â�¦¤�³Á�}���´���¸Ê�

Unsorted : 5 3 1 4 10 2 8 6 7 7
 1. pass : 3 1 4 5 2 8 6 7 7 10
 2. pass : 1 3 4 2 5 6 7 7 8 10
 3. pass : 1 3 2 4 5 6 7 7 8 10
 4. pass : 1 2 3 4 5 6 7 7 8 10
 5. pass : 1 2 3 4 5 6 7 7 8 10
 6. pass : 1 2 3 4 5 6 7 7 8 10
 7. pass : 1 2 3 4 5 6 7 7 8 10
 8. pass : 1 2 3 4 5 6 7 7 8 10
 9. pass : 1 2 3 4 5 6 7 7 8 10
10. pass : 1 2 3 4 5 6 7 7 8 10
number of comparisons : 90
number of exchanges   : 15

Á¡ºÉ�°Ä®o�Á®È��ª·��¸��µ¦�Î�µ�µ�Ä�Â�n�̈ ³¦°��Á¦µ¨°�¡·��µ¦�µ�µ¦�Î�µ�µ�Ä�¦°��¸É���

Unsorted : 5 3  1 4 10 2 8 6 7 7
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����́�����Å�o�­΅���̧É��́�� 3 5 1  4 10 2 8 6 7 7

���́�����Å�o�­΅���̧É��́�� 3 1 5 4  10 2 8 6 7 7

���́�����Å�o�­΅���̧É��́�� 3 1 4 5 10  2 8 6 7 7

Å¤n�¤¸��µ¦­¨´���¸É� 3 1 4 5 10 2  8 6 7 7

����́�����Å�o�­΅���̧É��́�� 3 1 4 5 2 10 8  6 7 7

����́�����Å�o�­΅���̧É��́�� 3 1 4 5 2 8 10 6  7 7

�����́�����Å�o�­΅���̧É��́�� 3 1 4 5 2 8 6 10 7  7

����́�����Å�o�­΅���̧É��́�� 3 1 4 5 2 8 6 7 10 7

����́�����Å�o�­΅���̧É��́�� 3 1 4 5 2 8 6 7 7 10

1. pass : 3 1 4 5 2 8 6 7 7 10

Á¦µ�³Á®È��Å�o�ªn�µ��µ¦Á¦¸�¥��o�°¤¼�̈ Â���%XEEOH�6RUW��³¤¸��µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ �Á�n�µ�´���n*(n-1) ��¦´Ê����Á�n���n
¤¸��n�µÁ�n�µ�´�������È��³¤¸��µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Á�n�µ�´�������¦´Ê������o�°Á­¸�¥�°��%XEEOH�6RUW��º�°�Á¤ºÉ�°�o�°¤¼�̈ Å�o��¼��
Á¦¸�¥�¨Î�µ�´���¼���o�°�Â¨o�ª��µ¦Á�¦¸�¥�Á�¸�¥�¦³®ªn�µ��o�°¤¼�̈ ¥´����¤¸�°¥¼n��n�°Å�����ªn�µ�³�¦�¦°��¸É�� n���µ��́�ª°¥n�µ�
Á¦µ�³Á®È��Å�o�ªn�µ®¨´���µ��µ¦ª�¦°��¸É�� �� �o�°¤¼�̈ Å�o�Á¦¸�¥�°¥n�µ��¼���o�°�Â¨o�ª� �o�µÁ¦µ�o�°��µ¦�³�́��Â�¨�Ä®o��
%XEEOH�6RUW��Î�µ�µ�Å�o�¤¸��¦³­·���·�£µ¡¤µ��¹Ê���Á¦µ�³Ä�o�ª·��¸��¦ª�­°�ªn�µ�o�°¤¼�̈ Å�o�Á¦¸�¥�°¥¼n��µ¤¨Î�µ�´���¸É��¼���o�°�
Â¨o�ª®¦º�°¥´��� �¹É���µ¦�¦ª�­°��¸Ê��³¤¸��¹Ê��®¨´���µ��µ¦ª�Â�n�̈ ³¦°�� Ã�¥°µ«´�¥�´�ªÂ�¦� n_exch � � �o�µ n_exch ��
¤¸��n�µÁ�n�µ�´��«¼��¥r��È�®¤µ¥�ªµ¤ªn�µ�Ä�¦°��¸É��n�µ�¤µÅ¤n�¤¸��µ¦­¨´���¸É��o�°¤¼�̈ Ä��´Ê��­·Ê���Á¡¦µ³Á�ºÉ�°��µ�ªn�µ��o�°¤¼�̈ Å�o�
Á¦¸�¥�°¥¼n�°¥n�µ��¼���o�°�Â¨o�ª��Á¤ºÉ�°Á�}��Á�n���¸Ê�Á¦µ�È�­´É��Ä®o�ª�ª�®¥»���µ¦�Î�µ�µ�Å�o�

#include <stdio.h>

#define  N  10

int main()
{

int a[N] = {5,3,1,4,10,2,8,6,7,7};
int i, j, n = N, tmp;

int n_cmp = 0;     /* number of comparisons */
int n_exch= 0;     /* number of exchanges   */

printf("Unsorted : ");
for (i=0; i < n; i++)

 printf("%d ", a[i]);
printf("\n");

for (i=0; i < n; i++)
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{
     printf("%2d. pass : ", i+1);

for (j=1; j < n ; j++, n_cmp++)
{
   if (a[j-1] > a[j])
   {

tmp    =  a[j-1];
a[j-1] =  a[j];
a[j]   =  tmp;

/* increase number of exchanges */
n_exch++;

   }
   printf("%d ", a[j-1]);
}
printf("%d\n", a[n-1]);

/* detect if no exchanges are made */
if (n_exch==0)

 break;
else

 n_exch = 0;
}

printf("number of comparisons : %d\n", n_cmp);
printf("number of exchanges   : %d\n", n_exch);

return 0;
}

�¨�°�Ã�¦Â�¦¤�º�°

Unsorted : 5 3 1 4 10 2 8 6 7 7
 1. pass : 3 1 4 5 2 8 6 7 7 10
 2. pass : 1 3 4 2 5 6 7 7 8 10
 3. pass : 1 3 2 4 5 6 7 7 8 10
 4. pass : 1 2 3 4 5 6 7 7 8 10
 5. pass : 1 2 3 4 5 6 7 7 8 10
number of comparisons : 45
number of exchanges   : 15

�¹É���Î�µ�ª��°��µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Å�o�̈ �¨�°¥n�µ�¤µ��¹É��®¤µ¥�¹���¦³­·���·�£µ¡Ä��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤
�́Ê��Á°�

�µ��´�ª°¥n�µ��¸É�Â¨o�ªÁ¦µÅ�o�̈ °�Á�¸�¥�Ã�¦Â�¦¤�¸É��´��Á¦¸�¥��o�°¤¼�̈ Â��� int �Ä�°µ¦r�Á¦¥r���o�µÁ¦µ�o�°��µ¦Á�¸�¥�¢{���r��´��
�¸É��´��Á¦¸�¥��o�°¤¼�̈ Ä�ÇÄ�°µÁ¦¥r�� Ã�¥Ä�o�ª·��¸��µ¦�µ¤Â��� %XEEOH� 6RUW� � Á¦µ­µ¤µ¦��Î�µÅ�o�� Á�n��� Á¦µÄ�o��ºÉ�°ªn�µ�
bubble_sort �Â�n��³�o�°�¤¸��´Ê���°��¸É�Ä�o��´���µ¦�´��¦¼��Â���°��o�°¤¼�̈ �Á�n���­¤¤»��·�ªn�µÁ¦µ�o�°��µ¦�n�µ�°µ¦r�Á¦¥r��¸É�
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¤¸��o�°¤¼�̈ Â���int �®¦º�°�double �®¦º�°�o�°¤¼�̈ ¦¼��Â��°ºÉ�����Á¦µ�È��o�°�°µ«́�¥¡°¥�r�Á�°¦r�°Á���¦³­��r�Â��� void

Á�o�µ�n�ª¥Á¡ºÉ�°�¸É��³�¸Ê�Å�¥´���o�°¤¼�̈ Â��Ä�Ç�È�Å�o�� � �°��µ��´Ê��Á¦µ�È��o�°��Î�µ®����µ��°��o�°¤¼�̈ Â�n�̈ ³�´�ª� Â¨³
�Î�µ�ª��o�°¤¼�̈ �¸É�¤¸�°¥¼n�Ä�°µ¦r�Á¦¥r�®¦º�°�Î�µ�ª��°��o�°¤¼�̈ �¸É�Á¦µ�o�°��µ¦Ä®o�¢{���r��´��Á¦¸�¥�¨Î�µ�´��Ä®¤n�� � �{��®µ°¥¼n��¸É�ªn�µ
Áª¨µÁ¦µ�n�µ��¸É�°¥¼n��°�°µ¦r�Á¦¥r�Ä®o�¢{���r��´��Â¨o�ª� £µ¥Ä�¢{���r��´��Á¦µ�³Å¤n�­µ¤µ¦�¦¼o�Å�o�ªn�µÂ���o�°¤¼�̈ �°�°µ¦r�Á¦¥r�
Á�}��Â��Ä�� � �́���´Ê���µ¦Á�¦¸�¥�Á�¸�¥�¦³®ªn�µ��o�°¤¼�̈ ­°��´�ª�¹��Á�}��Å�Å¤n�Å�o�� �́���´Ê��Á¡ºÉ�°�¸É��³Â�o��{��®µ�¸Ê�Á¦µ�³Ä�o�
¡µ¦µ¤·�Á�°¦r�°̧���́�ª�¸É�Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥́��¢{���r��´���́�ªÄ�Ç�È�Å�o��¸É�Á¦µ�o�°��µ¦Ä�o�Ä��µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ ����
¡°¥�r�Á�°¦r��is_greater ��³�o�°�­¦o�µ��¹Ê��°¥n�µ�Á®¤µ³­¤�Á¡ºÉ�°�¸É��³­µ¤µ¦�Ä�o�Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ ­°��´�ªÅ�o�

int (*is_greater)(const void *, const void *);

Á�n����¡°¥�r�Á�°¦r��´�ª�¸Ê�Á¦µ­µ¤µ¦��Î�µ®��Ä®o��¸Ê�Å�¥´��¢{���r��´��Ä�¦¼��Â���n�°Å��¸Ê�Å�o�

int int_cmp(const void *p1, const void *p2)
{
  return ((*(int *)p1 > *(int *)p2) ? 1 : 0);
}

Â¨³¢{���r��´���´�ª�¸Ê��È��³Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Ä�¦¼��Â���°��o�°¤¼�̈ �¸É�Á�}��� int � ®¦º�°�o�µÁ¦µ�o�°��µ¦Á�¦¸�¥�Á�¸�¥�
�o�°¤¼�̈ Ä�¦¼��Â���°��o�°¤¼�̈ �¸É�Á�}���double ���È��Î�µÅ�o��́���¸Ê�

int dbl_cmp(const void *p1, const void *p2)
{
  return ((*(double *)p1 > *(double *)p2) ? 1 : 0);
}

�´���´Ê��� �o�µÁ¦µ�o�°��µ¦Á¦¸�¥��o�°¤¼�̈ �µ�°µ¦r�Á¦¥r�Â��� int � � Á¦µ�È��Î�µ®��Ä®o�¡°¥�r�Á�°¦r�� � is_greater � �¸Ê�Å�¥´��
¢{���r��´�� int_cmp() � � �o�µ�o�°��µ¦Á¦¸�¥��o�°¤¼�̈ Â��� doubl H� �È��Î�µ®��Ä®o�� is_greater � �¸Ê�Å�¥´��¢{���r��´���
dbl_cmp() �®¦º�°��o�µÁ¦µ¤¸��o�°¤¼�̈ Â��°ºÉ��Ç�Á¦µ�È�­¦o�µ�¢{���r��´���¸É�Ä�o�Ä��µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ �¹Ê��Á¡·É�¤Á�·�¤Å�o�

Ã�¦�­́��Á��ªn�µ��¡°¥�r�Á�°¦r��p1 �Â¨³ p2 ��¸É�Á�}��¡µ¦µ¤·�Á�°¦r���³¤¸�Â���o�°¤¼�̈ Á�}��  void ��́���´Ê���Á¦µ�o�°�Â�¨�
Á�}��Â���o�°¤¼�̈ °ºÉ���n�°��Á�n���int �®¦º�°��double �Á�}���o����Ã�¥�µ¦Â�¨�Â��¡°¥�r�Á�°¦r�Â��Á�µ³���Á�n��

(double *)p1

�·�¡��r��¸Ê��³Ä®o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���o�°¤¼�̈ Â���double ���´���´Ê��

*(double *)p1

�¹��®¤µ¥�¹���µ¦Á�o�µ�¹���o�°¤¼�̈ �¸É�Á�}�� double �Ã�¥°µ«́�¥¡°¥�r�Á�°¦r�
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­n�ª�¦¼��Â���µ¦­¦o�µ�¢{���r��´���bubble_sort() ��È��³¤¸�¦¼��¦n�µ�®�o�µ�µ�´���¸Ê�

/* function that sorts an array of n objects in ascending
 * order.
 *
 * keysize specifies the length of each object.
 * is_greater the array will be sorted according to
 * function pointed to by f_greater
 * (*is_greater)(p1, p2) returns 1 if p1
 * is greater than p2 else returns 0.
 */
void bubble_sort
 ( void *  array,

size_t  n,
size_t  keysize,
int (*is_greater)(const void *, const void *) )

{

size_t   i, j;
size_t   n_exch = 0;

char *a   = (char *)array;
void *tmp = malloc(keysize+1);
void *p1, *p2;

for (i=0; i < n; i++) {
for (j=1; j < n ; j++)
{
  p1 = (void *)(a + keysize*(j-1));
  p2 = (void *)(a + keysize*(j));
  if ( is_greater(p1, p2) )
  {

memcpy(tmp, p1, keysize);
memcpy( p1, p2, keysize);
memcpy( p2,tmp, keysize);
n_exch++;

  }
}
if (n_exch==0) break;
else n_exch=0;

}
free(tmp);

}

�´�ª°¥n�µ��µ¦Ä�o��µ�¢{���r��´���bubble_sort()

/* function prototypes */
extern int int_cmp(const void *, const void *);
extern int dbl_cmp(const void *, const void *);
extern void bubble_sort(void *,size_t,size_t,

int (*is_greater)(const void *, const void *));
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/* array declarations and initializations */
int    i_array[10] = {6,3,2,8,4,5,1,9,10,7};
double d_array[10] = {6,3,2,8,4,5,1,9,10,7};

/* function calls */
bubble_sort(i_array, 10, sizeof(int),    int_cmp);
bubble_sort(d_array, 10, sizeof(double), dbl_cmp);

�������°µ¦r�Á¦¥r�®¨µ¥¤·��·�

Á�n�µ�¸É��n�µ�¤µÁ¦µÅ�o�Á�¸É�¥ª�o�°��́���µ¦Ä�o�°µ¦r�Á¦¥r�¤·��·�Á�̧�¥ªÁ�n�µ�´Ê��� �°�Á®�º�°�µ�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ªÂ¨o�ª�
Á¦µ�È�­µ¤µ¦�Â�o��Ä�o�°µ¦r�Á¦¥r�¤¸��¸É�¤·��·�¤µ��ªn�µ®�¹É���È�Å�o�� Á�n��� Á¦µ¨°��¹���¹��Á¤�¦·���r�� Ä��µ���·��«µ­�¦r��¹É���´��Å�o�
Á�}��°µ¦r�Á¦¥r�­°�¤·��·�
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$�Á�}��°µ¦r�Á¦¥r�Â������¼�����Â¨³�%�Á�}��°µ¦r�Á¦¥r�Â������¼����� ��Î�µ�ª�Â�ª�¼���Î�µ�ª��°΅�¤�r�����o�µ�o�°��µ¦
Â�o��Ä�o��́�ªÂ�¦�$�Â¨³�%��¸É�Á�}��°µ¦r�Á¦¥r��́���o�µ��o���Á¦µ�È��Î�µÅ�o��́���¸Ê�

int    A[3][3];
float  B[2][3];

®¦º�°�Â�o��Ä�o�¡¦o�°¤�·���´Ê���n�µÁ¦·É�¤�o��

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

float B[2][3] = { { 1.0,-2.5, 0.0},
   { 2.5, 0.0, 3.0} };

�¹É��Â­��Ä®o�Á®È��ª·��¸��µ¦Â�o��Ä�o�¡¦o�°¤�´���µ¦�·���´Ê���n�µÁ¦·É�¤�o��Ä®o�Â�n�°µ¦r�Á¦¥r�­°�¤·��·�

�µ��´�ª°¥n�µ��o�µ���� �B� Á�}��°µ¦r�Á¦¥r�­°�¤·��·����µ�����¼����� ��¹É��¤¸��Î�µ�ª�Â�ªÁ�n�µ�´�����Â¨³�Î�µ�ª��°¨´�¤�r�
Á�n�µ�´�������µ¦Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³�´�ª£µ¥Ä�°µ¦r�Á¦¥r���È��o�°�Ä�o��´���¸�­°��´�ª�Á�n����Î�µ®��Ã�¥Ä�o��́�ªÂ�¦� i �Â¨³�j
�µ¤¨Î�µ�´��� � �¹É���o�µÁ¦µÄ�o�®¨´���µ¦Á�¸�¥ª�´��Á¤�¦·���r�Ä��µ���·��«µ­�¦r�Â¨o�ª� i � �È��º�°®¤µ¥Á¨�Â�ª� Â¨³� j � �º�°
®¤µ¥Á¨��°��°¨´�¤�r��Á¡¸�¥�Â�n�Á¦µ�³�o�°�Á¦·É�¤�´���´Ê��Â�n�«¼��¥r�Á�n�µ�´Ê��Á°�
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B[i][j]

Ã�¥�̧É� i � �¤¸��n�µ�́Ê��Â�n�����¹�����Â¨³ j �¤¸��n�µ�´Ê��Â�n���� ��¹����� � �®¦º�°Á¦µ­µ¤µ¦�Á�¸�¥��·�¡��r�¦¼��Â��°ºÉ���¸É�Ä®o��¨
Á®¤º�°��´��Å�o��Á�n��

*(B[i] + j)
(*(B+i))[j]
*(*(B+i) + j)
*(&B[0][0] + 3*i + j)
*(*B + 3*i + j)
*(B[0] + 3*i + j)

�¹É���È�Á�}��Á¦ºÉ�°��°��µ¦Ä�o�¡°¥�r�Á�°¦r��´Ê��Á°�� � Á¦µ�³­´��Á��Åªo�ªn�µ� B� Á�}��°µ¦r�Á¦¥r�­°�¤·��·�Â¨³¤¸�̈ ´��¬�³�¨o�µ¥
¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��¡°¥�r�Á�°¦r�

Ã�¦Â�¦¤�´�ª°¥n�µ��n�°Å��¸Ê�� �³Ä®o��o�°¤¼�̈ Á�¸É�¥ª�´��� °µ¦r�Á¦¥r�­°�¤·��·���µ�� �� �¼��� �� � �¹É��Á¦µ�³Ä�o��¦³�°��µ¦
¡·��µ¦�µÃ�¦�­¦o�µ�Â¨³�µ¦�Î�µ�µ��°�°µ¦r�Á¦¥r�­°�¤·��·��¸Ê�

#include <stdio.h>

int main()
{

int a[3][4]= {{1,2,3,4},{5,6,7,8},{9,10}};
int i, *p = (int *)a;

printf(" &a = %p\n", &a);
printf("  a = %p\n",  a);
printf(" *a = %p\n", *a);
printf("**a = %d\n", **a);
printf("   a[0] = %p,   a[1] = %p,   a[2] = %p\n",

  a[0], a[1], a[2]);
printf("  &a[0] = %p,  &a[1] = %p,  &a[2] = %p\n",

  &a[0], &a[1], &a[2]);
printf("  (a+0) = %p,  (a+1) = %p,  (a+2) = %p\n",

  (a+0), (a+1), (a+2));
printf(" *(a+0) = %p, *(a+1) = %p, *(a+2) = %p\n",

  *(a+0), *(a+1), *(a+2));
printf("  *a[0] = %d,  *a[1] = %d,  *a[2] = %d\n",

  *a[0], *a[1], *a[2]);

for(i=0; i < 3*4; i++)
printf("%d ", p[i]);

printf("\n");
return 0;

}
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�µ¦Â�o��Ä�o�°µ¦r�Á¦¥r�

int a[3][4]= {{1,2,3,4},{5,6,7,8},{9,10}};

Â¤o�ªn�µÁ¦µ�³�Î�µ®���n�µÁ¦·É�¤�o��Ä®o�Â�n��o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r�­°�¤·��·��¸Ê��Â�n�¤¸��´�ªÁ¨�Â�n������Î�µ�ª�Á�n�µ�´Ê����¹É��
�o�°¥�ªn�µ�Î�µ�ª��°��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�� Â�n�°¥n�µ�Å¦�È��µ¤� �°¤Å¡¨r�Á¨°¦r��³Á�o�µÄ�ªn�µ�o�°¤¼�̈ ­°��´�ª­»���o�µ¥�³¤¸�
�n�µÁ�n�µ�´��«¼��¥r�Ã�¥°´��Ã�¤´��·���´���´Ê���µ¦Â�o��Ä�o�°µ¦r�Á¦¥r��o�µ����¹��Ä®o��¨Á®¤º�°��´��

int a[3][4] = {{1,2,3,4},{5,6,7,8},{9,10,0,0}};

®¦º�°

int a[][4] = {{1,2,3,4},{5,6,7,8},{9,10,0,0}};

�µ��´�ª°¥n�µ��o�µ���Á¦µÄ�o�¡°¥�r�Á�°¦r�� p� Â��� int � Ä®o��¸Ê�Å�¥´���¸É�°¥¼n�Á¦·É�¤�o���°�� a� Â¨³� Ä�o�¡°¥�r�Á�°¦r��¸Ê�Á�o�µ�¹��
�o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r�Å�o�Ã�¥Ä�o��·�¡��r��p[i] ��¹É��Ä��¦�¸��¸Ê�� i �¤¸��n�µ�́Ê��Â�n�����¹��������Á�ºÉ�°��µ��́Ê���°��µ¦
�Î�µ�µ��°�ª�ª� for �Â­���¨�¸É�Á�}���n�µ�¼���o�°��°�°µ¦r�Á¦¥r� a � � � � �́���´Ê��Á¦µ�È�­µ¤µ¦�­¦»��Å�o�ªn�µ�o�°¤¼�̈ Â�n�̈ ³
�´�ª�°�°µ¦r�Á¦¥r�­°�¤·��·��´Ê���³Á¦¸�¥��·���n�°�´��Å��µ¤¨Î�µ�´��Ã�¥Å¤n�Áªo���¸É�ªn�µ�Åªo�� �¹É��Å¤n�Â���n�µ��µ��µ¦Á�È���o�°¤¼�̈
Åªo�Ä�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª

Â��£µ¡�o�µ���Á�}���́�ª°¥n�µ��°��¨�µ¦�Î�µ�µ��°�Ã�¦Â�¦¤� �¹É��Â­���ªµ¤­´�¤¡´���r�¦³®ªn�µ�¡°¥�r�Á�°¦r�
Â¨³�o�°¤¼�̈ £µ¥Ä�°µ¦r�Á¦¥r�� � Á�ºÉ�°��µ�ªn�µ� a� Á�}���´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�­°�¤·��·�� Á¤ºÉ�°Á¦µÄ�o�Ã°Á�°¦r�Á¦Á�°¦r�� [] � �́��
°µ¦r�Á¦¥r�� Á¦µ�³Å�o�� a[i] � Ã�¥�¸É��n�µ�°�� i � �³¤¸�°¥¼n�¦³®ªn�µ�� �� �¹��� �� Â¨³�Î�µÂ®�n��� a[i] � �³�Î�µ®�o�µ�¸É�Á�}��
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¡°¥�r�Á�°¦r��¸É��n�°¥Á�È���¸É�°¥¼n��¸É�Á�¸É�¥ª�o�°��´���o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�� � � Â¨³�o�µ­´��Á��Ä®o��̧�� a[i] � �³�Î�µ®�o�µ�¸É�Á®¤º�°��´�ª
Â�¦�¸É�Á�}��°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª��®¦º�°¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¸É�°¥¼n��°��o�°¤¼�̈ �´�ªÂ¦�Ä�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª�®¦º�°Á¦�̧¥��n�µ¥Ç
Å�o�ªn�µ� ¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª� �� � �́���´Ê��Á¦µ­µ¤µ¦��¨n�µªÅ�o�ªn�µ� °µ¦r�Á¦¥r�­°�¤·��·��º�°� °µ¦r�Á¦¥r��°�
°µ¦r�Á¦¥r�

­Î�µ®¦´���µ¦Á�o�µ�¹���o�°¤¼�̈ �»���́�ª�°�°µ¦r�Á¦¥r�­°�¤·��·�� Á¦µÄ�o��´���¸�­°��´�ª� �®¤µ¥Á¨��°�Â�ªÂ¨³�°¨´�¤�r��µ¤
¨Î�µ�́���� �¹É��®¤µ¥�ªµ¤ªn�µ� Á¦µ�o�°�Ä�o�ª�ª�� for � �o�°��´��­°��¦´Ê��� � �́�ª°¥n�µ�Á�n��� Á¦µ�o�°��µ¦�Î�µ®��Ä®o��o�°¤¼�̈
�»���´�ª�°�°µ¦r�Á¦¥r��a��Á�}��«¼��¥r��Á¦µ�È��Î�µÅ�o��́���¸Ê�

for (i=0; i < 3; i++)
    for (j=0; j < 4; j++)

a[i][j] = 0;

�o�µÁ¦µ�o�°��µ¦Ä�o�°µ¦r�Á¦¥r�¤µ��ªn�µ­°�¤·��·�� Á¦µ�È�­µ¤µ¦��Î�µÅ�o�Ã�¥Ä�o�®¨´���µ¦Á�̧�¥ª�´���´���µ¦Â�o��Ä�o�°µ¦r�Á¦¥r�
­°�¤·��·���Á�n����µ¦Â�o��Ä�o�°µ¦r�Á¦¥r�­µ¤¤·��·�

int  a3d[2][3][4] = {
{ {1,2,3,4},{5,6,7,8},{9,10,11,12} },
{ {0,0,0,0},{0,0,0,0},{0,0,0,0}    }

};

®¦º�°

int  a3d[2][3][4] = {
{ {1,2,3,4},{5,6,7,8},{9,10,11,12} },
{    {0}   ,   {0}   ,     {0}     }

};

�°µ¦r�Á¦¥r��¸É�¤µ��ªn�µ­µ¤¤·��·�Á¦µ�³Å¤n��n�°¥Å�o�¡�Á®È���n�°¥�´��Ä�Ã�¦Â�¦¤£µ¬µ�¸�

�´�ª°¥n�µ��µ¦�n�µ��´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�­°�¤·��·�Ä®o�¢{���r��´���Á�n��

func (int a[3][4], int n_rows);
func (int a[][4],  int n_rows);
func (int (*a)[4], int n_rows);

Â��Ä�Â��®�¹É��� � £µ¥Ä�¢{���r��´��Á¦µ�³Å¤n��¦µ��Î�µ�ª��°�Â�ª�´Ê��®¤�� �́���´Ê��Á¦µ�¹���o�°��n�µ�¡µ¦µ¤·�Á�°¦r��¸É�
Ä®o��o�°¤¼�̈ Á�̧É�¥ª�́���Î�µ�ª�Â�ª�°�°µ¦r�Á¦¥r�­°�¤·��·��o�ª¥� � ­Î�µ®¦´���Î�µ�ª��°��°¨´�¤�r�Á¦µ­µ¤µ¦�Ä�o�Ã°
Á�°¦r�Á¦Á�°¦r��sizeof ��́�� a[0] ��¹É��Å�o��n�µÄ�®�n�ª¥Å��r����´���´Ê���·�¡��r�

sizeof(a[0]) / sizeof (a[0][0])
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�¹��Ä®o��n�µ�¸É�Á�n�µ�´���Î�µ�ª��°��°¨´�¤�r�Ä�Â�n�̈ ³Â�ª� ��»��Â�ª¤¸��Î�µ�ª��°¨´�¤�r�Á�n�µ�´��®¤��� � °́���¸É��¦·��Â¨o�ª
�Î�µ�ª��°��°¨´�¤�r��³�¼���Î�µ®��Åªo�°¥n�µ�Â�n��°�Â¨o�ª� �µ��´�ª°¥n�µ�Á¦µÅ�o��Î�µ®���Î�µ�ª��°��°¨´�¤�r�Åªo�Á�n�µ
�´�������¹É��Á�}��­·É��­Î�µ�´��Â¨³�Î�µÁ�}���Á¡¦µ³Á¤ºÉ�°Á¦µÄ�o��·�¡��r��� a[i][j] �Ã�¦Â�¦¤�Î�µÁ�}���o�°��¦µ��Î�µ�ª��°�
�°¨´�¤�r��n�°�Á¡ºÉ�°�¸É��³Ä�o�Ä��µ¦�Î�µ®���Î�µÂ®�n���°��o�°¤¼�̈ �¸É��o�°��µ¦Ä�®�n�ª¥�ªµ¤�Î�µÅ�o�°¥n�µ��¼���o�°�

�o�µÁ¦µ­¦o�µ�¢{���r��´���¸É�¤¸�¦¼��Â���n�°Å��¸Ê�

func (int a[3][], int n_rows);
func (int  a[][], int n_rows);
func (int (*a)[], int n_rows);

Â��Ä�Â��®�¹É����³�º�°ªn�µ�·���Á¡¦µ³Ã�¦Â�¦¤Å¤n�­µ¤µ¦�®µ�Î�µ�ª��°��°¨´�¤�r�Ä�Â�n�̈ ³Â�ªÅ�o�

��������µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��°µ¦r�Á¦¥r�­°�¤·��·�

Á�n��Á�¸�¥ª�´���µ¦�´��­¦¦®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��­¦o�µ�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª� � Á¦µ�È�­µ¤µ¦��°��¦·�Áª�®�n�ª¥
�ªµ¤�Î�µ­Î�µ®¦´��Á�È���o�°¤¼�̈ Ä�¦¼��Â���°�°µ¦r�Á¦¥r�­°�¤·��·�Å�o�� � �o�°�¸��È��º�°Á¦µ­µ¤µ¦��Î�µ®���Î�µ�ª�Â�ªÂ¨³
�Î�µ�ª��°��°¨´�¤�r�Ä®o�Á®¤µ³�´���Î�µ�ª��°��o�°¤¼�̈ �¸É�Á¦µ¤¸�°¥¼n�� �¹É��Ä�Áª¨µ�¸É�Ã�¦Â�¦¤�Î�µ�µ�Á¦µ°µ��³�o�°��µ¦
Á�È���o�°¤¼�̈ �n�µ�ÇÅªo�Ä�°µ¦r�Á¦¥r��¸É�¤¸���µ��¸É�Â���n�µ��´��°°�Å���Á¦µ¨°�¤µ¡·��µ¦�µÃ�¦Â�¦¤�´�ª°¥n�µ��o�µ�¨n�µ��¸Ê�

#include <stdio.h>
#include <stdlib.h>

int main()
{

int **b;
int i, j, m = 3, n = 4;

b = (int **)malloc(m * sizeof(int *));
for (i=0; i < m ;i++)

b[i] = (int *)malloc(n * sizeof(int));

for(i=0; i < m; i++)
   for(j=0;j < n; j++) {

  b[i][j] = i*n + j;
  printf(" %d ", b[i][j]);

   }
printf("\n");

for(i=0; i < m; i++)
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  free(b[i]);
free(b);

return 0;
}

��µ��°�°µ¦r�Á¦¥r��³�Î�µ®��Ã�¥��́�ªÂ�¦�m�Â¨³�n���¹É��Á�}���Î�µ�ª�Â�ªÂ¨³�Î�µ�ª��°¨´�¤�r��µ¤¨Î�µ�´��

Á¦µ�Î�µ®��Ä®o�� E� Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��¡°¥�r�Á�°¦r�� ��¨o�µ¥�´���´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�­°�¤·��·��� �n�°�°ºÉ��Á¦µ�³
�o�°��´��®µ®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��­¦o�µ�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª�¸É�Á�È��¡°¥�r�Á�°¦r��®¨µ¥Ç�´�ªÅ�o�

b = (int **)malloc(m * sizeof(int *));

Ä��¦�¸��¸Ê�� Á¦µ�³­¦o�µ�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª�¸É�Á�È��¡°¥�r�Á�°¦r�Â��  int � Å�o��´Ê��®¤� m � �́�ª�Â¨³�·�¡��r�� b[i] � �È��³
�Î�µ®�o�µ�¸É�Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���o�°¤¼�̈ Â��� int �� �®¦º�°Ä�o�Ä®o��Î�µ®�o�µ�¸É��¸Ê�Å�¥´���¸É�°¥¼n��°�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª�¸É�Á�È��
�o�°¤¼�̈ Â�� int ��È�Å�o�

�´Ê���n�°Å��º�°�µ¦�´��®µ®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª�¸É�¤¸��ªµ¤�»�Á�n�µ�´���Q���¹É��Ä�o�Á�È���o�°¤¼�̈ Â��� int

for (i=0; i < m ;i++)
b[i] = (int *)malloc(n * sizeof(int));

�o�µÁ¦µ�·��ªn�µ� Â�n�̈ ³Â�ª�°�°µ¦r�Á¦¥r�­°�¤·��·��º�°°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª� Á¦µ�È��o�°��´��®µ®�n�ª¥�ªµ¤�Î�µ�´Ê��®¤�� m� Â�ª
Â¨³� Ä®o�� b[i] Á�È���¸É�°¥¼n�Á¦·É�¤�o���°�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª�¸É��¼��­¦o�µ��¹Ê��­Î�µ®¦´��Â�n�̈ ³Â�ª� � �́���´Ê��Á¦µ�È�Å�o��´��®µ
®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´���o�°¤¼�̈ Â�� int � �Î�µ�ª�� �m*n �́�ª� � � � � �o�µÁ¦µ�o�°��µ¦�³Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³�́�ªÁ¦µ�È�
­µ¤µ¦�Ä�o��·�¡��r� b[i][j] � � Å�o�� ö�µ¥�́��ªn�µ�b� Á�}��°µ¦r�Á¦¥r�­°�¤·��·�� �� Ã�¦�­´��Á��ªn�µ� bÅ¤n�Ä�n�°µ¦r�Á¦¥r�­°�¤·��·�
Â�n�Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��¡°¥�r�Á�°¦r�Â���int �

�o�µÁ¦µÅ¤n��o�°��µ¦Ä�o�®�n�ª¥�ªµ¤�Î�µ�̧É��Î�µ®�o�µÁ�È���o�°¤¼�̈ Ä�¦¼��Â���°�°µ¦r�Á¦¥r�­°�¤·��·��¸Ê�Â¨o�ª� Á¦µ�È�Ä�o��Î�µ­´É���
free() �Ã�¥�´Ê��Â¦��³�o�°��º��®�n�ª¥�ªµ¤�Î�µ�°�°µ¦r�Á¦¥r�­Î�µ®¦´��  m ��Â�ª��n�°��Â¨³�¹���º��®�n�ª¥�ªµ¤�Î�µ
­Î�µ®¦´��¡°¥�r�Á�°¦r��b �µ¤ Î̈�µ�́��

for(i=0; i < m; i++)
  free(b[i]);
free(b);

Ä��µ¦�n�µ�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¦·�Áª�®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´���Î�µ®�o�µ�¸É�Á�È���o�°¤¼�̈ Ä�¨´��¬�³�¸É�Á�}��°µ¦r�Á¦¥r�
­°�¤·��·��´Ê���Á¦µ�³�o�°��Î�µ®��¦¼��Â���´���¸Ê�
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func (int **b,  int n_rows, int n_columns);
func (int *b[], int n_rows, int n_columns);

Â��Ä�Â��®�¹É����¹É���³Â���n�µ��µ��µ¦�n�µ��´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�­°�¤·��·�Ä®o�Â�n�¢{���r��´������£µ¥Ä�¢{���r��´���Á¦µ
­µ¤µ¦�Ä�o��·�¡��r��b[i][j] � Å�o�Ä��µ¦Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³�´�ª�µ¤�´���¸�� i ��°�Â�ªÂ¨³� j ��°��°΅�¤�r�� � Á�ºÉ�°�
�µ�Á¦µÅ¤n�­µ¤µ¦��Î�µ�ª�®µ�Î�µ�ª��°�Â�ªÂ¨³�°¨´�¤�r�Å�o�Á¤ºÉ�°°¥¼n�£µ¥Ä�¢{���r��´��� Á¦µ�Î�µÁ�}���o�°��n�µ�
¡µ¦µ�¤·�Á�°¦r�°¸��­°��´�ªÁ¡ºÉ�°�»���¦³­��r��¸Ê���º�°���n_rows �Â¨³�n_columns ���³Ä�o�Ä��µ¦�Î�µ®���Î�µ�ª�Â�ª
Â¨³�°¨´�¤�r��°� b ��µ¤ Î̈�µ�́����Á�n����o�µÁ¦µ�o�°��µ¦Á�o�µ�¹��Â¨³°n�µ��n�µ�o�°¤¼�̈ Â�n�̈ ³�́�ª�°�  b �Á¦µ�È��Î�µÅ�o��́���¸Ê�

func (int **b, int n_rows, int n_columns)
{

int i,j;

for(i=0; i < n_rows; i++)
{
    for(j=0; j < n_columns; j++)

   printf("%5d", b[i][j]);

    printf("\n");
}
return 0;

}

��������´�ª°¥n�µ��µ¦­¦o�µ�¢{���r��´���¸É�Ä�o�­Î�µ®¦´��Á¤�¦·���r�

Ä��µ¦Á�¸�¥�Ã�¦Â�¦¤�¸É�Ä�o�Ä��µ��µ��o�µ���·��«µ­�¦r�� �µ¦�´��Á�È���´�ªÁ¨�Ä�¦¼���°�Á¤�¦·���r�®¦º�°
°µ¦r�Á¦¥r�­°�¤·��·��º�°ªn�µ¤¸����µ�­Î�µ�´��� �́���´Ê��Á¡ºÉ�°Ä®o�¤°�Á®È��ª·��¸��µ¦Á�¸�¥�Ã�¦Â�¦¤­Î�µ®¦´��Á¤�¦·���r�� Á¦µ�³¨°�
¡·��µ¦�µ�´�ª°¥n�µ��°�¢{���r��´���¸É�Ä�o�Ä�­¦o�µ�Â¨³�´��Á�È���o�°¤¼�̈ Ä�¦¼��Â���°�°µ¦r�Á¦¥r�­°�¤·��·��´���¸Ê�

typedef double ** Matrix;

Á¦µÄ�o�Â���o�°¤¼�̈ � double � Ä��µ¦Á�È���o�°¤¼�̈ Â�n�̈ ³�´�ª�°�Á¤�¦·���r�� �¸É�¤¸���µ�� m� Â�ª� Â¨³� n� �°΅�¤�r�� Á�ºÉ�°�
�µ�ªn�µÁ¦µ�³Ä�o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��¡°¥�r�Á�°¦r�Â��� double � Ä��µ¦�°�®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´��°µ¦r�Á¦¥r�­°�
¤·��·�Á¡ºÉ�°�ªµ¤­³�ª�Á¦µ�³�·�¥µ¤Â���°�¡°¥�r�Á�°¦r��¹Ê��Ä®¤n��ºÉ�°ªn�µ�Matrix

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
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typedef double ** Matrix;

Matrix createMatrix (int rows, int columns)
{

Matrix mat;
size_t i, nbytes, m = rows, n = columns;

mat = (Matrix)malloc( m * sizeof(*mat) );
if (!mat){
  printf("Cannot allocate memory!\n");

return NULL;
}

nbytes = n * sizeof(**mat);
for (i=0; i < m ;i++)
{

mat[i] = malloc( nbytes );
if (!mat[i])
{

size_t j;

for (j=0; j < i ; j++)
free(mat[j]);

printf("Cannot allocate memory!\n");
return NULL;

}

memset(mat[i], 0, nbytes);
}

return mat;
}

¢{���r���́�� createMatrix() � ¤¸�®�o�µ�¸É��´��­¦¦®�n�ª¥�ªµ¤�Î�µÄ��µ¦­¦o�µ�Á¤�¦·���r�� �o�µ­µ¤µ¦��´��®µ®�n�ª¥
�ªµ¤�Î�µ�µ¤��µ��¸É��o�°��µ¦Å�o�� ¢{���r��´���È��³Ä®o��¸É�°¥¼n�Á¦·É�¤�o���°��¨È�°�®�n�ª¥�ªµ¤�Î�µ�´���¨n�µª�¨´���º��Â¨³
¢{���r��´���È��³�Î�µ®��Ä®o��o�°¤¼�̈ �»���´�ª¤¸��n�µÁ�}��«¼��¥r��Ã�¥Ä�o��Î�µ­´É���memset() ���¹É���·�¥µ¤Åªo�Ä��<string.h>

�o�µ®�n�ª¥�ªµ¤�Î�µÅ¤n�¡°��¢{���r��´���È��³Ä®o�¡°¥�r�Á�°¦r�«¼��¥r��¨´���º����Á�n���m��Â¨³�n��¤¸��n�µÁ�n�µ�´������Á¤�¦·���r��¸É�Å�o�
�º�°

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0
3 3

. . .

. . .

. . .

















×

¢{���r���́��n�°Å��º�°�deleteMatrix() �Ä�o�Ä��µ¦�Î�µ¨µ¥�́�ªÂ�¦Â���Matrix �¹É��®¤µ¥�¹���µ¦�º��®�n�ª¥�ªµ¤
�Î�µ�¸É�Å�o��°�Åªo�Ä®o�ªn�µ�­Î�µ®¦´��Ä�o�Ä��¦µª�n�°Å�®¦º�°Á¡ºÉ�°�»���¦³­��r�°ºÉ���Ã�¥Ä�o��Î�µ­´É��� free()
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void deleteMatrix(Matrix mat, int rows, int columns)
{

size_t i, m = rows;

if (!mat) return ;

for (i=0; i < m ;i++)
free(mat[i]);

free(mat);
}

�Â¨³Á¡ºÉ�°�¸É��³Â­���n�µ�°��o�°¤¼�̈ Â�n�̈ ³�´�ªÄ�Á¤�¦·���r��Á¦µ�È�Á�¸�¥�¢{���r��´��  printMatrix() ��¹Ê��

void printMatrix(Matrix mat, int rows, int columns)
{

size_t i, j, m = rows, n = columns;

if (!mat) return ;

for (i=0; i < m ;i++)
{

 for (j=0; j < n ;j++)
 printf("%.3e ", mat[i][j]);

 printf("\n");
}
printf("------------------------------\n");

}

�¹É���³¡·�¤¡r��o�°¤¼�̈ °°��µ��°£µ¡� � Â¨³¢{���r��´���n�°Å�Á¦µ�³Ä�o�Ä��µ¦�Î�µ®���n�µ�°�Á¤�¦·���r�Ä®o�°¥¼n�Ä�¦¼��Â��
�°�Á¤�¦·���r��¸É�¤¸��n�µÄ�Â�ª�Â¥�Á�n�µ�´���n�µ�¸É��Î�µ®��Ã�¥¡µ¦µ¤·�Á�°¦r��d �Â¨³�°��µ��´Ê���³¤¸��n�µÁ�}��«¼��¥r�

void diagMatrix
(Matrix mat, int rows, int columns, double d)

{
size_t i, nbytes, m = rows, n = columns;

if (!mat) return ;

assert(rows==columns);

nbytes = n * sizeof(**mat);
for (i=0; i < m; i++)
{

 memset(mat[i], 0, nbytes);
 mat[i][i] = d;

}
}
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Á�n����o�µ�d ¤¸��n�µÁ�}�������Á¦µ�È��³Å�o�Á¤�¦·���r��Ä�¦¼��Â���´���n�°Å��¸Ê�

10 0 0 0 0

0 0 10 0 0

0 0 0 0 10
3 3

. . .

. . .

. . .

















×

®¦º�°Á¦µ�³Á¦¸�¥�Ä�o�¢{���r��´���unitMatrix() ��È�Å�o�

void unitMatrix(Matrix mat, int rows, int columns)
{
    diagMatrix(mat, rows, columns, 1.0);
}

¢{���r��´��Á®¨n�µ�¸Ê�Á�}��Á¡¸�¥��´�ª°¥n�µ�¡ºÊ���µ�Á�n�µ�´Ê��Á°�� � �o�µÁ¦µ�o�°��µ¦�ª�¨�¦³®ªn�µ�Á¤�¦·���r�� ®¦º�°�Î�µ�ª��n�µ
°ºÉ��ÇÁ�¸É�¥ª�´��Á¤�¦·���r�� Á¦µ�È�­µ¤µ¦�Á�¸�¥�¢{���r��´���¹Ê��Ä�o�Á¡·É�¤Á�·�¤Å�o�� �¹É���o�°�Ä�o��ªµ¤¦¼o�¡ºÊ���µ��µ���·��«µ­�¦r�
�o�ª¥

�������°µ¦r�Á¦¥r��°�¡°¥�r�Á�°¦r�

�°��µ��¸É�°µ¦r�Á¦¥r��³Á�È���o�°¤¼�̈ Â��¡ºÊ���µ��¦¦¤�µÂ¨o�ª� Á¦µ�È�­µ¤µ¦��Î�µ®��Ä®o�°µ¦r�Á¦¥r�Á�È���o�°¤¼�̈
�¸É�Á�}���¸É�°¥¼n��¹É��®¤µ¥�¹���n�µ�°�¡°¥�r�Á�°¦r�Â��Á�¸�¥ª�´��®¨µ¥Ç�´�ª��¹É���¸Ê�Å�¥´���¸É�°¥¼n��n�µ�Ç�´�����´�ª°¥n�µ�Á�n��

char  *ap[5] = {NULL};

®¤µ¥�¹����µ¦Â�o��Ä�o�°µ¦r�Á¦¥r��ap ��̧É�­µ¤µ¦�Á�È��¡°¥�r�Á�°¦r�Â���char �Å�o��́Ê��®¤�����́�ª

char *ap[5] = {NULL};

ap[0] = "Gauss";
ap[1] = "Cauchy";
ap[2] = "Euler";
ap[3] = "Fourier";
ap[4] = "Laplace";

Ä��¦�¸��¸Ê��Á¦µÄ�o�°µ¦r�Á¦¥r��ap �Ä��µ¦Á�È���o�°�ªµ¤�̧É�Â���n�µ��́��°°�Å��Î�µ�ª�®o�µ�o�°�ªµ¤

®¦º�°�o�µÁ¦µ�o�°��µ¦�³Â�o��Ä�o�°µ¦r�Á¦¥r��¸É�Á�È��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��¢{���r��´���Á¦µ�È�­µ¤µ¦��Î�µÅ�o��Á�n��

void (*methods[3])(int);
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�́�ªÂ�¦� methods � Á�}��°µ¦r�Á¦¥r��¸É�­µ¤µ¦�Á�È��¡°¥�r�Á�°¦r��Î�µ�ª�� �� �´�ª�¸É��¸Ê�Å�¥´��¢{���r��´���¸É�¤¸�¡µ¦µ¤·�Á�°¦r�Â���
int �Â¨³Å¤n�Ä®o��n�µÄ�Ç�¨´���º����´�ª°¥n�µ��µ¦Ä�o��µ��Á�n��

extern  void f1(int data);
extern  void f2(int data);
extern  void f3(int data);
void (*methods[3])(int) = {NULL};
int x = 10;

methods[0] = f1;
methods[1] = f2;
methods[2] = f3;

Á¤ºÉ�°Á¦µ�o�°��µ¦�³Á¦¸�¥�¢{���r��´��Ä�Ä�o��µ���È��Î�µÅ�o��́���¸Ê��Á�n��

methods[0](x);
methods[1](x);
methods[2](x);

�¹É���³Ä®o��¨Á®¤º�°��´���µ¦Á¦¸�¥�Ä�o�¢{���r��´���f1() �f2() �Â¨³�f3() Ã�¥�¦�

f1(x);
f2(x);
f3(x);

�������¡°¥�r�Á�°¦r��̧É��̧Ê�Å�¥́��°µ¦r�Á¦¥r�

¡°¥�r�Á�°¦r��̧É��¸Ê�Å�¥́��°µ¦r�Á¦¥r�®¦º�°Á¦¸�¥�­´Ê��Çªn�µ¡°¥�r�Á�°¦r�Â��°µ¦r�Á¦¥r��´Ê���³Â���n�µ��µ�°µ¦r�Á¦¥r��¸É�
Á�È��¡°¥�r�Á�°¦r�®¨µ¥Ç�´�ª� � ¡°¥�r�Á�°¦r�Â��°µ¦r�Á¦¥r�� �º�°¡°¥�r�Á�°¦r��¸É�Á�È���¸É�°¥¼n��°�°µ¦r�Á¦¥r�� �¹É���³�o�°�¤¸��µ¦
�Î�µ®����µ��°�°µ¦r�Á¦¥r�Åªo�°¥n�µ�Â�n��°���´�ª°¥n�µ��µ¦Â�o��Ä�o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��°µ¦r�Á¦¥r��Á�n��

int  (*pa)[10];

¡°¥�r�Á�°¦r��pa ��³Ä�o�Ä��µ¦�¸Ê�Å�¥´��°µ¦r�Á¦¥r�Â�� int �¸É�¤¸��ªµ¤�»�Á�n�µ�´������®�n�ª¥

int  a[10] = {0,1,2,3,4,5,6,7,8,9};
int  (*pa)[10] = &a;

Ä��´�ª°¥n�µ��¸Ê� pa ���³�¸Ê�Å�¥´��°µ¦r�Á¦¥r��a�Â���int ���µ�����®�n�ª¥���¦³¥³®n�µ�¦³®ªn�µ��n�µ�°� pa ��Â¨³
(pa+1) ��³¤̧��n�µÁ�n�µ�́�������¼���o�ª¥��µ��°��o�°¤¼�̈ Â��� int ����¹É���³¤¸��n�µÁ�n�µ�´�������Å��r��
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�́�ª°¥n�µ��µ¦Ä�o��¡°¥�r�Á�°¦r�Â��°µ¦r�Á¦¥r�

#include <stdio.h>

int main()
{

int a2d[3][3] = {{1,2,3},{4,5,6},{7,8,9}};
int (*pa)[3];
int i,j;

pa = &a2d[0];
for (i=0; i < 3; i++)
{
     for(j=0; j < 3; j++)

printf("%d ", (*pa)[j] );
     printf("\n");
     pa++;
}
return 0;

}

Á¦µ�³Á®È��Å�o�ªn�µ��·�¡��r��(*pa) ��³¤¸�̈ ´��¬�³Á�}��°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª�Â¨³�µ¦Á�o�µ�¹���o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r��¸Ê���
�È�°µ«´�¥�·�¡��r��(*pa)[i] �Ã�¥¤̧� i ��Á�}���´���¸��Î�µ®��®¤µ¥Á¨��°��o�°¤¼�̈ Â�n�̈ ³�´�ª

��������µ¦Ä�o��const ��́��°µ¦r�Á¦¥r�

� �o�µÁ¦µ�o�°��µ¦Â�o��Ä�o�°µ¦r�Á¦¥r�¡¦o�°¤�Î�µ®���n�µÁ¦·É�¤�o��Ä®o�Â�n��o�°¤¼�̈ Â�n�̈ ³�´�ª� Â¨³�°��µ��´Ê��Á¦µ�È�Å¤n�
�o�°��µ¦Ä®o��´Ê���°�Ä�Â�o�Å�®¦º�°Á�¨¸É�¥�Â�¨��o�°¤¼�̈ �¸É�Á�È��Åªo�Ä�°µ¦r�Á¦¥r�Á¦µ�È�­µ¤µ¦�Ä�o�� const � Ä��µ¦�Î�µ®��
�»��­¤�´��·��o�°�¸Ê�Å�o��Á�n��

const char vowelTable[5] = {'a','e','i','o','u'};
const char days[][4] = { "Mon","Tue","Wed","Thu",

"Fri","Sat","Sun" };

Â¨³®¨´���µ��µ¦Â�o��Ä�o�Â¨o�ª�Á¦µÅ¤n�­µ¤µ¦�Á�¨¸É�¥�Â�¨��n�µ�°��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�Å�o�°̧��
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����­µ¥°́���¦³��6WULQJ�

­µ¥°´���¦³�´��Á�}��Ã�¦�­¦o�µ��°��o�°¤¼�̈ Â��°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª� � Â¨³Á�}��°µ¦r�Á¦¥r��°��o�°¤¼�̈ Â��� char

®¦º�°�unsigned char Á�n�µ�´Ê���Â¨³�¸É�­Î�µ�´���­µ¥°´���¦³�¸É��¼���o�°��³�o�°�¤¸��́�ª°´���¦³� '\0' �Á�}���́�ª�Î�µ®��
��µ��°�°µ¦r�Á¦¥r���­µ¥°´���¦³�¦³�°��o�ª¥�o�°¤¼�̈ ��µ�®�¹É��Å��r�Á¦¸�¥��n�°�´��Å�Ä�°µ¦r�Á¦¥r��Á¤ºÉ�°Ä��¸É�¡�ªn�µ¤¸��́�ª
°´���¦³�'\0' �°¥¼n�Ä�°µ¦r�Á¦¥r���È�Á�}��°´��ªn�µ­·Ê��­»��­µ¥°´���¦³�¸É�Á�È��°¥¼n�£µ¥Ä�°µ¦r�Á¦¥r��¸Ê�

�´���´Ê��­Î�µ®¦´���ªµ¤¥µª�°�­µ¥°´���¦³�³Á¦·É�¤�´���´Ê��Â�n��o�°¤¼�̈ �´�ªÂ¦�Å�Á¦ºÉ�°¥Ç����¹���o�°¤¼�̈ �¸É�¤¸��n�µÁ�n�µ
�´��«¼��¥r�� Á¦µ�³Å¤n��º�°ªn�µ�o�°¤¼�̈ �¸É�¤¸��n�µÁ�n�µ�́��«¼��¥r��¸Ê�Á�}��­n�ª�®�¹É���°�­µ¥°´���¦³� Á¡¸�¥�Â�n�¤¸�Á�ºÉ�°�Å�ªn�µ­µ¥
°́���¦³Ä�Ç�³�o�°�¤¸��o�°¤¼�̈ °¥n�µ��o�°¥®�¹É���́�ª�¸É�¤¸��n�µÁ�n�µ�́��«¼��¥r����o�µ¥� �1XOO�WHUPLQDWHG�� Â¨³�¸É�­Î�µ�́��
�ªµ¤¥µª�°�­µ¥°́���¦³�³�o�°�¤¸��n�µ�o�°¥�ªn�µ��µ��°�°µ¦r�Á¦¥r��¸É�­µ¥°́���¦³�Î�µ¨´��Ä�o�®�n�ª¥�ªµ¤�Î�µ �°�
°µ¦r�Á¦¥r��Á�n����o�µÁ¦µÂ�o��Ä�o�°µ¦r�Á¦¥r�Â���char ���µ������́�ª°́���¦³

char string[10];

�´���´Ê��Á¦µ­µ¤µ¦�Ä�o��´�ªÂ�¦�string ��¸É�Á�}��°µ¦r�Á¦¥r��¸Ê�Ä��µ¦Á�È��­µ¥°´���¦³�¸É�¤¸��ªµ¤¥µªÅ¤n�Á�·������´�ª°´���¦³
�°¥n�µ��o�°¥®�¹É���¸É�Ä�°µ¦r�Á¦¥r��³�o�°�Ä�o�Á�È����'\0' ��Á�n����o�µÁ¦µ�o�°��µ¦Á�È���o�°�ªµ¤­´Ê��Ç�Åªo�Ä�°µ¦r�Á¦¥r��Á¦µ�È��Î�µ
Å�o��´���¸Ê�

char string[10];

string[0] = 'H';
string[1] = 'e';
string[2] = 'l';
string[3] = 'l';
string[4] = 'o';
string[5] = '\0';

�µ��´�ª°¥n�µ�Á¦µÅ�o��Î�µ®���n�µ�°��o�°¤¼�̈ Â�n�̈ ³�´�ª��µ�®�¹É��Å��r�Ä�°µ¦r�Á¦¥r�Ä®o�¤¸��n�µ�n�µ�Ç� �¹É���È��º�°� �́�ª°´���¦³Ä�
�o�°�ªµ¤ªn�µ��"Hello" ��Â¨³Ä�o�Á�ºÊ�°�¸É��°�°µ¦r�Á¦¥r�Á¡¸�¥�����¸É�Á�n�µ�´Ê����Â�n�­µ¥°´���¦³�¸Ê�¤¸��ªµ¤¥µªÁ�n�µ�´������́�ª
°´���¦³���µ��ªµ¤�»��´Ê��®¤������¸É�

­Î�µ®¦´���ªµ¤­Î�µ�´���°��µ¦���o�µ¥­µ¥°´���¦³�o�ª¥«¼��¥r��®¦º�°�� '\0' �Á¦µ�³Á®È��Å�o��µ��´�ª°¥n�µ��n�°Å��¸Ê�

#include <stdio.h>

int main()
{
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char string[10] = {
 'X','X','X','X','X',
 'X','X','X','X','\0'
};

string[0] = 'H';
string[1] = 'e';
string[2] = 'l';
string[3] = 'l';
string[4] = 'o';
printf ("%s\n", string);

string[5] = '\0';
printf ("After setting string[5] to zero:");
printf (" %s\n", string);

string[1] = '\0';
printf ("After setting string[1] to zero:");
printf (" %s\n", string);

return 0;
}

�¨�µ¦�Î�µ�µ��°�Ã�¦Â�¦¤�º�°

HelloXXXX
After setting string[5] to zero: Hello
After setting string[1] to zero: H

�³Á®È��Å�o�ªn�µ�¢{���r��´���printf() �³¡·�¤¡r��́�ª°´���¦³Â�n�̈ ³�´�ª�°��o�°�ªµ¤�Â¨³Á¤ºÉ�°¡�ªn�µ��´�ªÄ�¤¸��n�µÁ�n�µ�´��
«¼��¥r��È��³®¥»��¡·�¤¡r��o�°�ªµ¤�́Ê��� Á¡¦µ³�́�ª�¦³� '\0' �Î�µ®�o�µ�¸É�Á�}���́�ª�Î�µ®���°�Á���°�­µ¥°́���¦³Ä�
®�n�ª¥�ªµ¤�Î�µ�°�°µ¦r�Á¦¥r�

Á¦µÅ�o�Á¦¸�¥�¦¼o�Å�Ä���Â¦�Ç�°�®�´��­º�°Â¨o�ªªn�µ��o�°�ªµ¤Ä�£µ¬µ�¸��³Á¦·É�¤�o��Â¨³��¨��o�ª¥­´��¨´��¬�r��" �Â¨³
�´��Á�}���·�¡��r��n�µ���¸É�� Â¤o�ªn�µ�o�°�ªµ¤Ä�£µ¬µ�¸��³Á�}���·�¡��r��n�µ���¸É��È��µ¤ � Â�n�¤¸��o�°­´��Á��Ä�Á¦ºÉ�°��°�®�n�ª¥
�ªµ¤�Î�µ�°��o�°�ªµ¤�¸É�Ä�o���Á�n����o�µÁ¦µÁ�¸�¥�ªn�µ

"Hello World!"

�È�Á�}���·�¡��r��¸É�Á�}���o�°�ªµ¤®¦º�°­µ¥°´���¦³� �¹É���o�µÁ¦µÄ�o�Ä�Ã�¦Â�¦¤�o�°�ªµ¤�¸Ê��È��³�o�°�Ä�o�¡ºÊ���¸É�­n�ª�®�¹É���°�
®�n�ª¥�ªµ¤�Î�µ®¨´����´���´Ê��Á¦µ­µ¤µ¦�®µ�¸É�°¥¼n��°��o�°�ªµ¤Ä�®�n�ª¥�ªµ¤�Î�µÅ�o��Ã�¥Ä�o�Ã°Á�°¦r�Á¦Á�°¦r��&

&"Hello World!"
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Â�n�Ã�¦��Î�µÅªo�ªn�µ� �o�°�ªµ¤®¨µ¥Ç�o�°�ªµ¤Ä�£µ¬µ�¸��¸É�Á®¤º�°��´��� Ä�n�ªn�µ�³¤¸��¸É�°¥¼n�Ä�®�n�ª¥�ªµ¤�Î�µÁ�¸�¥ª�´����
Â¨³Á¦µ­µ¤µ¦�­´��Á��Å�o��µ��´�ª°¥n�µ��n�°Å��¸Ê�

#include <stdio.h>

int main()
{

char *s1 = "Hello World!" ;
char *s2 = "Hello World!" ;

printf ("s1 points to the address : %p\n", s1);
printf ("s2 points to the address : %p\n", s2);
printf ("address of \"Hello World!\" : %p\n",

&"Hello World!"  );
return 0;

}

�¨�°�Ã�¦Â�¦¤�º�°

s1 points to the address : 007E
s1 points to the address : 008B
address of "Hello World!" : 00F6

�´Ê��Ç�¸É�Á¦µÅ�o��Î�µ®��Ä®o��s1 �Â¨³ s2 �Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���o�°�ªµ¤�¸É�Á®¤º�°��´����º�°

"Hello World!"

�o�µ¡°¥�r�Á�°¦r��´Ê��­°��¸Ê�Å�¥´��Â®¨n���o�°¤¼�̈ Á�¸�¥ª�´��� Â¨o�ª�n�µ�°�� s1 � Â¨³ s2 � �³�o�°�Á�n�µ�´��� Â�n��¨�µ�
Ã�¦Â�¦¤Â­��Ä®o�Á®È��ªn�µ� s1 � Â¨³� s2 � �¸Ê�Å�¥´��Â®¨n���o�°¤¼�̈ �¸É�°¥¼n�Ä��¸É�Â���n�µ��´��� Á¡¸�¥�Â�n�Â®¨n���o�°¤¼�̈ �´Ê��­°�
Á�È���o�°�ªµ¤�¸É�Á®¤º�°��́��� � � �°��µ��¸Ê�Á¦µ�³Á®È��Å�o�ªn�µÁ¦µ¤¸��·�¡��r�­µ¤�·�¡��r�Á�}���o�°�ªµ¤�¸É�Á®¤º�°��´���º�°
"Hello World!" ��Â�n�Á�È��Åªo�Ä��¸É�°¥¼n��¸É�Â���n�µ��´��­µ¤�¸É�

Ã�¦�­´��Á��ªn�µ� Á¦µÅ¤n�­µ¤µ¦�Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�� &� Ä��µ¦®µ�¸É�°¥¼n��°��·�¡��r��¸É�Á�}���n�µ���¸É��°��o�°¤¼�̈ Â��¡ºÊ��
�µ�°ºÉ��ÇÅ�o�
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�������µ¦Â�o��Ä�o��´�ªÂ�¦­µ¥°´���¦³

Á�ºÉ�°��µ�­µ¥°´���¦³�È�Á�}��°µ¦r�Á¦¥r���·���¹Ê����o�µÁ¦µ�o�°��µ¦Â�o��Ä�o��́�ªÂ�¦�¸É�Ä�o�Á�È���o�°�ªµ¤Ä�Ç�Á¦µ�È�
�Î�µÅ�o�Á®¤º�°��´���µ¦Â�o��Ä�o�°µ¦r�Á¦¥r�¤·��·�Á�¸�¥ª��´�ª°¥n�µ��µ¦Â�o��Ä�o���´�ªÂ�¦­µ¥°´���¦³�Á�n��

char  str1[]   = {'A','B','C','D',0};
char  str2[10] = {'A','B','C','D',0};
char  str3[]   = "ABCD";
char *str4     = "ABCD";
char *str5     = "ABCD\0";

Â¨³Á¦µ�³Å�o��´�ªÂ�¦ str1 �̧É�Á�}��°µ¦r�Á¦¥r����µ����®�n�ª¥� � str2 � Á�}��°µ¦r�Á¦¥r���µ�����®�n�ª¥Â��� char ��
�́�ªÂ�¦� str3 � �È�Á�}��°µ¦r�Á¦¥r�Á�n���´��� ¤¸���µ�Á�n�µ�´��� �� Å��r�� Â¨³Á¦µ�È��Î�µ®���o�°¤¼�̈ Á¦·É�¤�o���¸É�Á�È��Åªo�Ä�°µ¦r�Á¦¥r��
�o�ª¥��Á¦µ�³�o�°��´��� '\0' �o�ª¥�������́���´Ê���str1 �Â¨³�str3 ��¹��Á®¤º�°��´���´Ê����µ�Â¨³�o�°�ªµ¤�¸É�Á�È��°¥¼n�Ä�
°µ¦r�Á¦¥r�� � � Ä���³�¸É� str4 � Â¨³ str5 � � Á�}��¡°¥�r�Á�°¦r�Â��� char � �¸É��¸Ê�Å�¥´���o�°�ªµ¤�¸É�Á�}���·�¡��r��n�µ���¸É�
Â¨³�·�¡��r��´Ê��­°�¤¸���µ��°�®�n�ª¥�ªµ¤�Î�µÁ�n�µ�´�����Â¨³���Å��r��µ¤¨Î�µ�´��

�´�ª°¥n�µ��µ¦Â�o��Ä�o��́�ªÂ�¦�¸É��·���Á�n��

char  str6[2] = {'A','B','C','D',0};
char  str7[4] = "ABCD";
char  str8[]  = "";

Á¡¦µ³°µ¦r�Á¦¥r��¸É�Á¦µÄ�o��³�o�°�­µ¤µ¦�Á�È���o�°�ªµ¤�¸É�Á�}���n�µÁ¦·É�¤�o��Å�o��¦��»���´�ª°´��¬¦Â¨³°¥n�µ��¼���o�°�� � Â�n��
�́�ª°¥n�µ��µ¦Â�o��Ä�o��´Ê��­°�Å¤n�Á�}��Å��µ¤Á�ºÉ�°�Å��¸Ê�� ­Î�µ®¦´���µ¦Â�o��Ä�o��́�ªÂ�¦� str8 � Â¤o�ªn�µ�³�¼��®¨´��
Åª¥µ�¦�r�Â�n�Å¤n�¤¸��¦³Ã¥��r�Á¡¦µ³�´�ªÂ�¦�¸Ê�Á�}��°µ¦r�Á¦¥r���µ�®�¹É��Å��r�Á�n�µ�´Ê���Â¨³Ä�o�Á�È���o�°�ªµ¤ªn�µ�Á�¨n�µ�¹É��
®¤µ¥�ªµ¤ªn�µ� �́�ª°´���¦³�´�ªÂ¦��Â¨³�´�ªÁ�¸�¥ªÁ�n�µ�´Ê���Ä�°µ¦r�Á¦¥r�¤¸��n�µÁ�}��«¼��¥r�� Â¨³Á¦µÅ¤n�­µ¤µ¦�Ä�o�Á�È���n�µ
°ºÉ��ÇÅ�o��o�µÁ¦µ�³Ä�o�°µ¦r�Á¦¥r��¸Ê�Ä��µ¦Á�È���o�°�ªµ¤�Á¡¦µ³¤¸����µ¦Ä�o�­µ¥°´���¦³°¥¼n�ªn�µ�­µ¥°´���¦³Ä�Ç�³�o�°�¤¸�
�´�ª°´���¦³°¥n�µ��o�°¥®�¹É���´�ª�¸É�¤¸��n�µÁ�n�µ�´��«¼��¥r�� � Ä��¦�¸�°µ¦r�Á¦¥r�¤¸�®�n�ª¥�ªµ¤�Î�µÁ¡¸�¥�®�¹É��Å��r�Á�n�µ�´Ê��� �o�µÁ¦µ
�o�°��µ¦Á�È��­µ¥°´���¦³�È��³Á�}��­µ¥°´���¦³ªn�µ�Á�¨n�µÁ�n�µ�´Ê��

Â¤o�ªn�µ� Á¦µ�³Ä�o�¡°¥�r�Á�°¦r�®¦º�°°µ¦r�Á¦¥r�Å�o�Ä��µ¦Á�È���o�°�ªµ¤Ä�Ç�È��µ¤� Â�n��È�¤¸��ªµ¤Â���n�µ�¦³®ªn�µ��´Ê��­°�
­·É��� � Á¡¦µ³�o�µÁ¦µÄ�o���´�ªÂ�¦°µ¦r�Á¦¥r���¹É���Î�µ®�o�µ�¸É��¨o�µ¥¡°¥�r�Á�°¦r�� � Á¦µÅ¤n�­µ¤µ¦��Î�µ®��Ä®o��¸Ê�Å�¥´���¸É�°¥¼n��°��
�o�°�ªµ¤°ºÉ��Å�o�����o�µÁ¦µÄ�o�¡°¥�r�Á�°¦r�Á¦µ­µ¤µ¦��Î�µ®��Ä®o��¸Ê�Å�¥´���¸É�°¥¼n��°��o�°�ªµ¤Ä�Ç�È�Å�o��¸É�Á¦µ�o�°��µ¦Â�n�
°¥n�µ�Å¦�È��µ¤Á¦µ�³�o�°��Î�µ�¹���¹���¸É�°¥¼n�Â¨³®�n�ª¥�ªµ¤�Î�µ�¸É�Ä�o�Á�È���o�°�ªµ¤�o�ª¥��´�ª°¥n�µ�Á�n��



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

#include <stdio.h>

int main()
{

char storage[255] = {0};
char *cpointer = "XXXXX";

printf("Please enter any message : ");
scanf("%s", cpointer);
printf("Input string = %s\n", cpointer);

printf("Please enter any message : ");
scanf("%s", storage);
printf("Input string = %s\n", storage);

return 0;
}

Á¦µÅ�o�Â�o��Ä�o�� �́�ªÂ�¦¡°¥�r�Á�°¦r�� cpointer Â¨³�Î�µ®��Ä®o��¸Ê�Å�¥´���¦·�Áª�®�n�ª¥�ªµ¤�Î�µ�¸É�Á�È���o�°�ªµ¤�
"XXXXX" � Â¨³Á¤ºÉ�°Á¦µ�n�µ�¡°¥�r�Á�°¦r��¸Ê�� Ä®o�Á�}��¡µ¦µ¤·�Á�°¦r��°�¢{���r��´��  scanf() � Á¡ºÉ�°Ä�o�Á�È���o�°�ªµ¤�¸É�
°n�µ�Å�o��µ�Â�j��¡·�¤¡r����Â�n�Á�ºÉ�°��µ�ªn�µ�¤¸�®�n�ª¥�ªµ¤�Î�µÁ¡¸�¥����Å��r�Á�n�µ�´Ê����o�µÁ¦µ�j�°��o�°�ªµ¤�¸É�¥µªÁ�·��Å�
�È��³¤¸��{��®µÅ�o�� � � Á¤ºÉ�°Á�¦¸�¥�Á�¸�¥��́���́�ªÂ�¦  storage �̧É�Á�}��°µ¦r�Á¦¥r���µ�������́�ª°́���¦³��o�µÁ¦µ�n�µ��́�ª
Â�¦�¸Ê�Ä®o�¢{���r��´��� scanf() � Á¦µ�È�­µ¤µ¦��j�°��o�°�ªµ¤�¸É�¤¸��ªµ¤¥µª®¨µ¥�́�ª°́���¦³Å�o�� �o�µÁ¦µ�o�°��µ¦
�j�°��´��Å¤n�Ä®o�¢{���r��´��� scanf() °n�µ��o�°¤¼�̈ �µ�Â�j��¡·�¤¡r�Â¨³Á�È���o�°�ªµ¤�¸É�¥µªÁ�·��Å�� Á¦µ�È�­µ¤µ¦��Î�µ®��
�Î�µ�ª��°��´�ª°´���¦³�¸É�Á¦µ�o�°��µ¦Á�È��Å�o��Á�n��

printf("Please enter any message(max. 5 chars): ");
scanf(" %5s", cpointer);
printf("Input string = %s\n", cpointer);

Ä��¦�¸��¸Ê�¢{���r��´���³Á�È���o�°¤¼�̈ �¸É�Á�}���´�ª°´���¦³¨�Ä�®�n�ª¥�ªµ¤�Î�µ�¸É�¡°¥�r�Á�°¦r��cpointer �Î�µ¨´���¸Ê�Å���Á�}��
�Î�µ�ª�­¼��­»������´�ªÁ�n�µ�´Ê��

�������µ¦�Î�µ®���n�µ�°��´�ªÂ�¦­µ¥°´���¦³

�µ¦�Î�µ®���n�µ�°�°µ¦r�Á¦¥r�Ä®o�Á�}���o�°�ªµ¤�´Ê���Á¦µÅ¤n�­µ¤µ¦�Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�� =�Å�o�Ã�¥�¦��Á�n����o�µ�
a��Á�}��°µ¦r�Á¦¥r��¸É�Ä�o�Á�È���o�°�ªµ¤��Â¨³�o�°¤¼�̈ Â�n�̈ ³�´�ª¤¸��n�µÁ¦·É�¤�o��Á�}��«¼��¥r���Â¨³Á¦µ�o�°��µ¦�Î�µ®��Ä®o�Á�È���o�°
�ªµ¤�Á�n���"Hello World!" ��Á¦µ�È�Å¤n�­µ¤µ¦�Á�¸�¥��Î�µ­´É���n�°Å��¸Ê�Å�o�
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a = "Hello World!";

Á¡¦µ³Á¦µÅ¤n�­µ¤µ¦�Á�¨¸É�¥�Â�¨��¸É�°¥¼n��°��´�ªÂ�¦�¸É�Á�}��°µ¦r�Á¦¥r�Å�o����°µ¦r�Á¦¥r��Å¤n�Ä�n�¡°¥�r�Á�°¦r����o�µÁ¦µ�o�°�
�µ¦�³Á�È���o�°�ªµ¤Ä�Ç¨�Ä�°µ¦r�Á¦¥r��Á¦µ�È��o�°�Ä�o�ª·��¸��µ¦Á¦¸�¥�Ä�o�¢{���r��´���Á�n���¢{���r��´��¤µ�¦µ�µ�� strcpy()

�¸É��·�¥µ¤Åªo�Ä��<string.h> ��´�ª°¥n�µ��µ¦Ä�o��µ��Á�n��

#include <stdio.h>
#include <string.h>

int main()
{

char a[20] = "XXXXXXXXXX";

printf("%s\n", a);

strcpy(a, "ABCD");
printf("%s\n", a);

strcpy(a, "0123456789");
printf("%s\n", a);

return 0;
}

¢{���r��´�� strcpy() �³�Î�µ®�o�µ�¸É��´��¨°��o�°�ªµ¤�o����´��Ä�Ç�¸É�Á¦µ�o�°��µ¦Å�¥´��°µ¦r�Á¦¥r���a��Ã�¥�o�°�ªµ¤�̧É�
¤¸�°¥¼n�Á�·�¤�³�¼��Á�¸�¥��´��Ã�¥�o�°�ªµ¤Ä®¤n��Â¨³��µ��°��o�°�ªµ¤Ä��a��³Á�}����µ��°��o�°�ªµ¤Ä®¤n����Ã�¦�
­́��Á��ªn�µ���µ��°�°µ¦r�Á¦¥r���a��¥´����Á�n�µÁ�·�¤�

�ªµ¤Â���n�µ�¦³®ªn�µ��´�ª°´���¦³�´��­µ¥°´���¦³�¸É�¤¸�Á¡¸�¥��´�ª°´���¦³�´�ªÁ�¸�¥ª��³­´��Á��Å�o��µ��´�ª°¥n�µ��n�°Å��¸Ê�

'A'
"A"

Ä��¦¦�´��Â¦��Á�}���·�¡��r��¸É�Á�}���´�ª°´���¦³�Ä���³�¸É�Ä��¦¦�´���¸É�­°�Á�}��­µ¥°´���¦³��µ�®�¹É���´�ª°´��¬¦��o�µ
­¤¤»��·�ªn�µ�a�Á�}��°µ¦r�Á¦¥r�Â���char ��µ����Å��r���Â¨³�o�µÁ¦µÁ�̧�¥�ªn�µ

a[0] = 'A';
a[0] = "A";
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�Î�µ­´É��Ä��¦¦�´��Â¦��º�°ªn�µ�¼���o�°�� Â�n�Ä��¦¦�´���¸É�­°��³�·��®¨´��Åª¥µ�¦�r�� Á¡¦µ³� �o�µÁ¦µ°n�µ��n�µ�·�¡��r��¸É�Á�}��
­µ¥°́���¦³� Á¦µ�È��³Å�o�®¤µ¥Á¨��¸É�°¥¼n��°�­µ¥°´���¦³�¸Ê�Ä�®�n�ª¥�ªµ¤�Î�µ� �́���´Ê���Î�µ­´É��Ä��¦¦�´���¸É�­°��¹��Å¤n�
�¼���o�°�

�������µ¦®µ�ªµ¤¥µª�°�­µ¥°´���¦³

�µ¦®µ�ªµ¤¥µª�°�­µ¥°´���¦³Ä�Ç� Á¦µ�³Ä�o�¢{���r��´��¤µ�¦µ�µ�� strlen() � �¸É��·�¥µ¤Åªo�Ä�Â¢j�¤
­n�ª�®´�ª� <string.h> � � �µ¦Ä�o��µ�¢{���r��´���¸Ê�� �È�Á¡¸�¥��n�µ��¸É�°¥¼n��°�­µ¥°´���¦³� �Ä�¦¼���°�¡°¥�r�Á�°¦r��� Á�}��
¡µ¦µ¤·��Á�°¦r��°�¢{���r��´��� Â¨³Á¤ºÉ�°¢{���r��´���Î�µ�µ����È��³Å�o���µ��°�­µ¥°́���¦³�¹É��Á�}���Î�µ�ª��°��́�ª
°´���¦³�¸É�¤¸�°¥¼n���´Ê��®¤��n�°��´�ª°´���¦³�¸É�¤¸��n�µÁ�n�µ�´��«¼��¥r��¨°�¡·��µ¦�µ�´�ª°¥n�µ��n�°Å��¸Ê�

#include <stdio.h>
#include <string.h>

int main()
{

char string[10] = {
 'X','X','X','X','X',
 'X','X','X','X','\0'
};

string[0] = 'H';
string[1] = 'e';
string[2] = 'l';
string[3] = 'l';
string[4] = 'o';
printf ("%s\n", string);
printf ("size of string = %d\n",

   strlen (string));

string[5] = '\0';
printf ("After setting string[5] to zero:");
printf (" %s\n", string);
printf ("size of string = %d\n",

   strlen (string));

string[1] = '\0';
printf ("After setting string[1] to zero:");
printf (" %s\n", string);
printf ("size of string = %d\n",

   strlen (string));
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return 0;
}

�¨�µ¦�Î�µ�µ��°�Ã�¦Â�¦¤�³Á�}���´���¸Ê�

HelloXXXX
size of string = 9
After setting string[5] to zero: Hello
size of string = 5
After setting string[1] to zero: H
size of string = 1

�µ¦Ä�o��µ��´�ªÂ�¦�¸É�Á�}��­µ¥°´���¦³�È��³Á�¸É�¥ª�o�°��´���µ¦�¦³¤ª¨�¨�´�ª°´���¦³Â�n�̈ ³�´�ª®¦º�°®¨µ¥Ç�´�ª� � Ä�
�µ¦Ä�o��µ�­µ¥°́���¦³�´Ê��� Á¦µ�³�o�°��Î�µ�¹���¹��Á­¤°ªn�µÁ¦µ�³Å¤n�Ä�o�­µ¥°´���¦³Á�È���o�°�ªµ¤�¸É�¤¸��ªµ¤¥µªÁ�·��
Á�ºÊ�°�¸É��°�®�n�ª¥�ªµ¤�Î�µ�¸É�Å�o��´��­¦¦Åªo��Á�n����o�µÁ¦µÄ�o�°µ¦r�Á¦¥r���µ�����®�n�ª¥�Ä��µ¦Á�È���o�°�ªµ¤�Á¦µ�È��³Á�È��
Å�o�Å¤n�Á�·������´�ª°´���¦³��o�µÁ¦µ¡¥µ¥µ¤Á�È���o�°�ªµ¤�¸É�¥µªÁ�·��Å���{��®µ�È��³Á�·���¹Ê��Å�o�Á¤ºÉ�°Ã�¦Â�¦¤�Î�µ�µ�

������°µ¦r�Á¦¥r��°�¡°¥�r�Á�°¦r�

�°��µ��o�°¤¼�̈ Â��¡ºÊ���µ��n�µ�ÇÂ¨o�ª� °µ¦r�Á¦¥r�¥́��­µ¤µ¦�Á�È��¡°¥�r�Á�°¦r�Åªo�Ä��´�ªÅ�o�� ¡°¥�r�Á�°¦r��´Ê��
®¨µ¥Á®¨n�µ�¸Ê�� � °µ��³Á�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���o�°¤¼�̈ ¡ºÊ���µ�°ºÉ��ÇÂ��Ä�Â��®�¹É��� ®¦º�°�¸Ê�Å�¥´��°µ¦r�Á¦¥r��°�
�o�°¤¼�̈ ��·��Ä���·��®�¹É����®¦º�°°µ��³Á�}���o�°¤¼�̈ Â��Ã�¦�­¦o�µ���·��°ºÉ��

�´�ª°¥n�µ�� Á�n��� � Á¦µ�o�°��µ¦Â�o��Ä�o�� °µ¦r�Á¦¥r��¸É�Á�È��¡°¥�r�Á�°¦r�®¨µ¥Ç�´�ª� �¸É�Ä�o��¸Ê�Å�¥´���o�°¤¼�̈ Â�� int �o�µÁ¦µ
�Î�µ®��Åªo�ªn�µ�°µ¦r�Á¦¥r��¤¸���µ�Á�n�µ�´������´���´Ê��°µ¦r�Á¦¥r��¸Ê��È�­µ¤µ¦�Á�È��¡°¥�r�Á�°¦r�Å�o�����´�ª

int *a_of_p[5] = {0,0,0,0,0};
int i=3, j=4, k=5;

Ä��´Ê���o���¸Ê�Á¦µ�·���´Ê��Ä®o�¡°¥�r�Á�°¦r�Ä�°µ¦r�Á¦¥r�¤¸��n�µÁ�}��«¼��¥r��»���´�ª� �¹É��®¤µ¥�ªµ¤ªn�µ� ¡°¥�r�Á�°¦r��´Ê��®o�µ�´�ªÁ�}��
¡°¥�r�Á�°¦r�«¼��¥r���1XOO�3RLQWHU�

a_of_p[0] = &i;
a_of_p[1] = &j;
a_of_p[2] = &k;
a_of_p[3] = a_of_p[2];
a_of_p[4] = a_of_p[3];
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�µ��´Ê��Á¦µ�È��Î�µ®��Ä®o�¡°¥�r�Á�°¦r�Â�n�̈ ³�´�ª�¸Ê�Å�¥´���o�°¤¼�̈ Â��  int �Á�n����¸Ê�Å�¥´���¸É�°¥¼n��°��´�ªÂ�¦�i � j �Â¨³
k ��Á�}���o��

�µ��´�ª°¥n�µ�� � ¤¸�¡°¥�r�Á�°¦r��Î�µ�ª�­µ¤�´�ªÄ�°µ¦r�Á¦¥r�� �¸É�°o�µ��¹��Â®¨n���o�°¤¼�̈ Á�¸�¥ª�´��� � �º�°�¸Ê�Å�¥´��Â®¨n���o�°¤¼�̈
�°��́�ªÂ�¦�k � �Ä��¦�¸��¸Ê�� Á¦µ­µ¤µ¦�Ä�o�¡°¥�r�Á�°¦r��´�ªÄ��È�Å�o�Ä�­µ¤�´�ªÁ�o�µ�¹���´�ªÂ�¦� k � Ã�¥�µ�°o�°¤Å�o�Â¨³
Ã�¦�­́��Á��ªn�µ�a_of_p[index] �Ä®o��n�µ�¸É�Á�}���¸É�°¥¼n���¹É��� index �Á�}���́�ªÂ�¦Â��� int �¤¸��n�µ°¥¼n�¦³®ªn�µ����Â¨³�
�� � �́���´Ê���¹��®¤µ¥�ªµ¤ªn�µ� a_of_p[index] ��Î�µ®�o�µ�¸É�Á®¤º�°�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���o�°¤¼�̈ Â�� int � � � � �o�µ
Á¦µ�o�°��µ¦Á�o�µ�¹���o�°¤¼�̈ �̧É��¼��Á�È��Åªo�Ä�Â®¨n���o�°¤¼�̈ �¸É�¡°¥�r�Á�°¦r��¸Ê��Î�µ¨´���¸Ê�Å�� Á¦µ�È��o�°�Á�¸�¥�ªn�µ�
*a_of_p[index] ��¹É��¤¸�Á�¦ºÉ�°�®¤µ¥�°��´���¦r�°¥¼n��o�µ�®�o�µ

#include <stdio.h>

int main()
{

int *a_of_p[5] = {0,0,0,0,0};
int i=3, j=4, k=5;
int index;

a_of_p[0] = &i;
a_of_p[1] = &j;
a_of_p[2] = &k;
a_of_p[3] = a_of_p[2];
a_of_p[4] = a_of_p[3];

for(index=0; index < 5; index++)
printf("%4d", *a_of_p[index]);

printf("\n");

*a_of_p[2] += 100;
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for(index=0; index < 5; index++)
printf("%4d", *a_of_p[index]);

printf("\n");

return 0;
}

�¨�µ¦�Î�µ�µ��°�Ã�¦Â�¦¤�º�°

3   4   5   5   5
3   4 105 105 105

�µ��¨�µ¦�Î�µ�µ��°�Ã�¦Â�¦¤�Á¦µ�³Á®È��Å�o�ªn�µ��o�µÁ¦µÁ�¨¸É�¥�Â�¨��n�µ�°�

*a_of_p[2]
*a_of_p[3]
*a_of_p[4]

�·�¡��r�Ä��·�¡��r�®�¹É����n�µ�°�Â®¨n���o�°¤¼�̈ �¸É�¡°¥�r�Á�°¦r��Î�µ¨´���¸Ê�Å���È�Å�Á�¨¸É�¥�Å��Á¡¦µ³¡°¥�r�Á�°¦r��´Ê��­µ¤�¸Ê�Å�
¥´��Â®¨n���o�°¤¼�̈ Á�¸�¥ª�´����º�°��´�ªÂ�¦�k ������µ¤�¦��·�Â¨o�ª¡°¥�r�Á�°¦r�Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r��³�¼���Î�µ®��Ä®o��¸Ê�Å�
¥´��Â®¨n���o�°¤¼�̈ �¸É�Â���n�µ��´��� � �È�Á¡¦µ³Á®�»��¨�¸É�ªn�µ� �o�µÁ¦µÄ�o�¡°¥�r�Á�°¦r�¤µ��ªn�µ®�¹É���´�ªÄ��µ¦°o�µ�°·��Â®¨n��
�o�°¤¼�̈ Á�¸�¥ª�´��� �È��³°µ��³�Î�µÄ®o�Á�·���{��®µÅ�o�� Á¡¦µ³�³�Î�µÄ®o��¦ª�­°�Å�o�¥µ�ªn�µ¡°¥�r�Á�°¦r��´�ªÄ�Â¨³Ä�
�n�ª�Áª¨µÄ�Á¦µÅ�o�Ä�o�Ä��µ¦Á�¨¸É�¥�Â�¨��n�µ�°��o�°¤¼�̈

�´�ª°¥n�µ��n�°Å��¸É�Â­��Ä®o�Á®È���µ¦Ä�o��µ��°�°µ¦r�Á¦¥r��¸É�¤¸�¡°¥�r�Á�°¦r��º�°� �µ¦­¦o�µ�°µ¦r�Á¦¥r��¸É�Á�È��¡°¥�r�Á�°¦r�Â¨³
�¸Ê�Å�¥´���o�°�ªµ¤®¦º�°­µ¥°´���¦³��Á�n��

char *days[]= {
"Sunday", "Monday", "Tuesday", "Wednesday",
"Thursday", "Friday", "Saturday"

};

days Á�}��°µ¦r�Á¦¥r��¸É�Á�È��¡°¥�r�Á�°¦r��´Ê��®¤�����´�ª�Ã�¥�¸É�¡°¥�r�Á�°¦r�Â�n�̈ ³�´�ª�¸Ê�Å�¥´��­µ¥°´���¦³�¹É��Á�}���ºÉ�°�°�
ª´��Ä�£µ¬µ°´���§¬��´���´Ê���·�¡��r��n�°Å��¸Ê�

days[0] days[1] days[2] days[3]
days[4] days[5] days[6]

�¹���Î�µ®�o�µ�¸É�Á�}��¡°¥�r�Á�°¦r��¸É�Á�È��®¤µ¥Á¨��¸É�°¥¼n�Á¦·É�¤�o���°��o�°�ªµ¤��n�µ�ÇÄ�®�n�ª¥�ªµ¤�Î�µ ��¹É��®¤µ¥�¹��­µ¥
°´���¦³�´Ê��Á°���´���´Ê��Á¦µ­µ¤µ¦��¨n�µªÅ�o�ªn�µ�´�ªÂ�¦�days ��º�°°µ¦r�Á¦¥r��°�­µ¥°́���¦³
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�������´�ª°¥n�µ��µ¦Á¦¸�¥�­µ¥°´���¦³Ä�°µ¦r�Á¦¥r�

Á¡ºÉ�°Ä®o�Á®È���´�ª°¥n�µ��°��µ¦Ä�o�°µ¦r�Á¦¥r��¸É�Á�È���¸É�°¥¼n��°�­µ¥°´���¦³�n�µ�Ç� �°µ¦r�Á¦¥r��°�­µ¥°´���¦³�� Á¦µ
¤µ¨°�Á¦¸�¥�¦¼o��ª·��¸��µ¦�n�µ¥ÇÄ��µ¦Á¦¸�¥��o�°�ªµ¤�µ¤¨Î�µ�´���´�ª°´��¬¦����­Î�µ®¦´���µ¦Á¦¸�¥��o�°¤¼�̈ �Á¦µ�³�o�°�¤¸��µ¦
Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Á�}���¼n�Ç�ªn�µ��o�°¤¼�̈ Ä�¤¸��n�µ¤µ��ªn�µ®¦º�°�o�°¥�ªn�µ�´�����¹É��­Î�µ®¦´���µ¦Á�¦¸�¥�Á�¸�¥��¸Ê��Á¦µ�È��o�°�
�Î�µ®����Á���r��¹Ê����Á�n����o�µ�o�°¤¼�̈ Ä��¸É��¸Ê�®¤µ¥�¹����o�°�ªµ¤®¦º�°­µ¥°´���¦³�Â¨o�ªÁ¦µ�³Á�¦¸�¥�Á�¸�¥��´��°¥n�µ�
Å¦��¹���³¦¼o�ªn�µ�o�°�ªµ¤Å®��³¤µ�n�°�®¦º�°®¨´��� �­Î�µ®¦´���µ¦Á�¦¸�¥�Á�¸�¥��o�°�ªµ¤Á¦µ�³Ä�o�¢{���r��´��� strcmp()

�¹É��Á�}��¢{���r��´��¤µ�¦µ�µ��Ä��µ¦Á�¦¸�¥�Á�¸�¥�¦³®ªn�µ��o�°�ªµ¤

int strcmp(const char *s1, const char *s2);

�o�µ�s1 �¤¸��n�µ¤µ��ªn�µ�s2 �¢{���r��´���È��³Ä®o��n�µ�¸É�¤µ��ªn�µ«¼��¥r��¨´���º����o�µ�s1 �Â¨³�s2 ¤¸��n�µÁ�n�µ�´���È�Ä®o��n�µ�¸É��³
Á�n�µ�́��«¼��¥r����o�µ­µ¥°́���¦³�s1 �¤̧��n�µ�o�°¥�ªn�µ�s2 ���È��³Å�o��n�µ�̧É��o�°¥�ªn�µ«¼��¥r���Á�n��

strcmp("aaa","aaaa")

�³Å�o��n�µ�¸É��o�°¥�ªn�µ� «¼��¥r�� Á¡¦µ³�́�ª°́���¦³­µ¤�́�ªÂ¦��°��´Ê��­°�­µ¥°́���¦³¤¸��n�µÁ�n�µ�́��� Â�n�Á�ºÉ�°��µ�
¡µ¦µ¤·�Á�°¦r��´�ªÂ¦�¤¸��ªµ¤¥µª�o�°¥�ªn�µ��´���´Ê���¡µ¦µ¤·�Á�°¦r��´�ªÂ¦��¹��¤¸��n�µ�o�°¥�ªn�µ¡µ¦µ¤·�Á�°¦r��´�ª�¸É�­°�

strcmp("aaa","AAA")

�·�¡��r��¸Ê�� �³Ä®o��n�µ�¸É�¤µ��ªn�µ«¼��¥r�� Á�ºÉ�°��µ�¢{���r��´���³Á�¦¸�¥�Á�¸�¥��´�ª°´���¦³Â�n�̈ ³�´�ª�µ�­µ¥°´���¦³�´Ê��­°�
Å��¸�̈ ³�´�ª� Â¨³�n�µ�°��´�ª°´��¬¦� 'a' � ¤�̧�n�µ¤µ��ªn�µ�n�µ�°��́�ª°́��¬¦� � 'A' �´���´Ê��¢{���r��´���¹��Ä®o��n�µ�¸É�¤µ��ªn�µ
«¼��¥r�� � � Ã�¦�­´��Á��ªn�µ�¢{���r��´��� strcmp() ��³Á�¦¸�¥�Á�¸�¥��´�ª°´���¦³Ã�¥Á�o���ªµ¤Â���n�µ�¦³®ªn�µ��´�ª¡·�¤¡r�
Ä®�n�Â¨³Á¨È���o�ª¥

­Î�µ®¦´���µ¦Á¦¸�¥��o�°�ªµ¤�µ¤¨Î�µ�´����Á¦µ�³Ä�o�ª·��¸��µ¦Á¦¸�¥�Â���%XEEOH�6RUW�Á¡¦µ³�n�µ¥�n�°�µ¦Ä�o��µ�Â¨³Á¦µ
�È�Å�o��Î�µ�ªµ¤¦¼o��´��Å�Â¨o�ª� Â�n��n�°��¸É�Á¦µ�³Ä�o�¢{���r��´��� bubble_sort() Á¦µ�³�o�°�­¦o�µ�¢{���r��´���¸É�Ä�o�­Î�µ®¦´��
�µ¦Á�¦¸�¥�Á�¸�¥�­µ¥°´���¦³�¹Ê���n�°���Á�ºÉ�°��µ�ªn�µ��¢{���r��´��  bubble_sort() �o�°��µ¦¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��
¢{���r��´���¸É�Ä�o�Á�¦¸�¥�Á�¸�¥�¡µ¦µ¤·�Á�°¦r�­°��´�ªªn�µ¡µ¦µ¤·�Á�°¦r��´�ªÂ¦�¤¸��n�µ¤µ��ªn�µ�¡µ¦µ¤·�Á�°¦r��´�ª�¸É�­°�®¦º�°Å¤n�

int IsGreater(const void *s1, const void *s2)
{
   return (strcmp(*( const char ** )s1,

        *( const char ** )s2) > 0);
}
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s1 �Â¨³ s2 �Á�}��¡°¥�r�Á�°¦r�°Á���¦³­��r��¸É��¸Ê�Å�¥´���o�°¤¼�̈ Â�n�̈ ³�´�ª�°�°µ¦r�Á¦¥r��Â�n�Á�ºÉ�°��µ�ªn�µ�o�°¤¼�̈ �°�°µ¦r�
�Á¦¥r�Â�n�̈ ³�´�ªÁ�}��¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´��­µ¥°´���¦³� � � �́���´Ê��Á¤ºÉ�°Á¦µÂ�¨�Â���°�¡°¥�r�Á�°¦r�°Á���¦³­��r�
Á¡ºÉ�°�Î�µÅ�Ä�o��µ��n�°� Á¦µ�³�o�°�Â�¨�Ä®o�Á�}��Â���°�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥́��¡°¥�r�Á�°¦r�� � �µ��´Ê���¹��Ä�o�Ã°
Á�°¦r�Á¦Á�°¦r�� * � ªµ�Åªo��o�µ�®�o�µ­Î�µ®¦´��°n�µ��n�µ� � � Â¨³�n�µ�¸É�Å�o��µ��·�¡��r��´Ê��­°��µ¤¨Î�µ�´��� �º�°� �¸É�°¥¼n��°�­µ¥
°´���¦³­°�­µ¥�¸É�Á¦µ�o�°��µ¦�Î�µÁ�¦¸�¥�Á�¸�¥��n�µ�´��Ã�¥Ä�o�¢{���r��´��  strcmp()

Ã�¦Â�¦¤­¤�¦¼��r�Â���¸É�Â­��Ä®o�Á®È���µ¦Á¦¸�¥��o�°�ªµ¤®¨µ¥Ç�o�°�ªµ¤�¸É�¤¸�°µ¦r�Á¦¥r�Á�È���¸É�°¥¼n��°��o�°�ªµ¤
Á®¨n�µ�¸Ê�Åªo�� � � �́�ª°¥n�µ��o�µ�¨n�µ��¸Ê�� � �́�ªÂ�¦� a��Î�µ®�o�µ�¸É�Á�}��°µ¦r�Á¦¥r��¸É�Á�È��¡°¥�r�Á�°¦r�� Â¨³¡°¥�r�Á�°¦r�Â�n�̈ ³�´�ª�È�
�³�¸Ê�Å�¥´���o�°�ªµ¤�­µ¥°´���¦³���n�µ�Ç

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

void bubble_sort
 ( void *  array,

size_t  n,
size_t  keysize,
int (*is_greater)(const void *, const void *) )

{
size_t   i, j;
size_t   n_exch = 0;

char *a   = (char *)array;
void *tmp = malloc(keysize+1);
void *p1, *p2;

for (i=0; i < n; i++)
{

for (j=1; j < n ; j++)
{
  p1 = (void *)(a + keysize*(j-1));
  p2 = (void *)(a + keysize*(j));
  if ( is_greater(p1, p2) )
  {

memcpy(tmp, p1, keysize);
memcpy( p1, p2, keysize);
memcpy( p2,tmp, keysize);
n_exch++;

  }
}
if (n_exch==0) break;
else n_exch=0;

}
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free(tmp);
}

int IsGreater(const void *s1, const void *s2)
{

return (strcmp(*(const char **)s1,
*(const char **)s2) > 0);

}

int main()
{

char *a[] = {
"strcpy"    , "strlen"  ,
"strncmp"   , "strchr"  ,
"strstr"    , "strcat"  ,
"strncpy"   , "strncat" ,
"strtok"    , "strdup"  ,
"strstr"    , "strpbrk"

};

int  i, size, keysize;

keysize = sizeof(char *);
size = sizeof(a) / keysize;

bubble_sort(a, size, keysize, IsGreater);

for(i=0; i < size; i++)
printf("%s\n", a[i]);

return 0;
}

�o�µÁ¦µ�o�°��µ¦�¦ª�­°��µ¦�Î�µ�µ��°�¢{���r��´���¸É�Ä�o�Ä��µ¦Á¦¸�¥��o�°�ªµ¤� Á¦µ�È��n�µ�³¨°�­¦o�µ��o�°�ªµ¤
®¨µ¥Ç�o�°�ªµ¤Â¨³¤¸���µ��¸É�Â���n�µ��´��Å���Á�n����µ¦­¦o�µ��o�°�ªµ¤Ã�¥­»n�¤

static const char ch_table[] =
 "abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ";

¢{���r��´�� mkstr() � Ä�o�Ä��µ¦­¦o�µ�­µ¥°´���¦³�¸É�¤¸��ªµ¤¥µªÁ�n�µ�´��  len � � Â¨³�´�ª°´���¦³Â�n�̈ ³�´�ª�³Å�o��µ�
­»n�¤Ã�¥Ä�o�¢{���r��´��� rand() � � Â¨³�´�ª°´���¦³Á®¨n�µ�¸Ê��³Á�}��­¤µ�·���´�ªÄ��´�ª®�¹É���°�°µ¦r�Á¦¥r�� ch_table � Á�n�µ
�´Ê��

char *mkstr(int len)
{

register unsigned i;
int n = strlen(ch_table);
char *new_str = malloc((len+1)*sizeof(char));
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assert(new_str);

for(i=0; i < len; i++) {
new_str[i] = ch_table[rand() % n];

}
new_str[len]= '\0';  /* null-terminated */

return new_str;
}

void delstr(char *s)
{

if(s) free(s);
}

¢{���r���́���delstr() �³Ä�o�Ä��µ¦�¨n�°¥®�n�ª¥�ªµ¤�Î�µ�¸É��°�Åªo�­Î�µ®¦´��­µ¥°´���¦³Ä®o�ªn�µ�

�́�ª°¥n�µ��Á�n��

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>

/* function prototypes */

char *mkstr (int);
extern void delstr (char *);
void bubble_sort (void *,size_t, size_t,

int (*is_greater)(const void *, const void *));

#define N_STRING   100
#define LEN 60

int main()
{

char *a[N_STRING] = {0};
int  i, size, keysize;

keysize = sizeof(char *);
size    = sizeof(a) / keysize;

for(i=0; i < size; i++)
a[i] = mkstr(LEN);

bubble_sort(a, size, keysize, IsGreater);

for(i=0; i < size; i++) {
printf("%3d) %s\n", i+1, a[i]);
delstr(a[i]);
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}
return 0;

}

Ä�Ã�¦Â�¦¤�́�ª°¥n�µ��o�µ����Á¦µ­¦o�µ��o�°�ªµ¤�̧É�¤̧��ªµ¤¥µª�����́�ª°́���¦³�́Ê��®¤�������o�°�ªµ¤�Â ö�ªÁ¦µ�È��³
Ä�o�¢{���r��´���bubble_sort() Ä��µ¦�´��Á¦¸�¥��o�°�ªµ¤Ä®¤n��µ¤¨Î�µ�´��
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������¢{���r��´��¤µ�¦µ�µ��µ��<string.h>

­Î�µ®¦´���µ¦�¦³¤ª¨�¨�́�ª°́���¦³Â¨³�o�°�ªµ¤�¸É�Á�}��­µ¥°́���¦³� Á¦µ¤´���³Á�̧É�¥ª�o�°��́���µ¦Ä�o�
¢{���r��´��¤µ�¦µ�µ��n�µ�Ç�¸É��·�¥µ¤Åªo�Ä�� <string.h> � � �¹É��Ä�o�Ä�®�o�µ�¸É�Â¨³�»���¦³­��r��¸É�Â���n�µ��´��°°�Å����
­n�ª��o�µ¥�°����¸Ê��¹��Á�}���µ¦¦ª�¦ª¤�Î�µ°�·��µ¥­Î�µ®¦´��¢{���r��´��¤µ�¦µ�µ�Á®¨n�µ�¸Ê��µ�­n�ª�� ¦ª¤�´Ê���´�ª°¥n�µ�
�n�µ¥ÇÄ��µ¦Ä�o��µ�����°��µ��´Ê��¥´��Å�o��Î�µÁ­�°�´�ª°¥n�µ��°��µ¦­¦o�µ�¢{���r��´��¤µ�¦µ�µ�Â�n�̈ ³�´�ªÁ¡ºÉ�°�n�ª¥Ä®o�
�¼o�°n�µ�­µ¤µ¦�¤°�Á®È��ª·��¸��µ¦­¦o�µ�¢{���r��´���¹Ê��Ä�o��Â¨³Á�o�µÄ��µ¦�Î�µ�µ��°�¢{���r��´��Å�o��¸�¥·É���¹Ê��

¢{���r��́����PHPFKU��� �VWULQJ�K!

��¦¼��Â��

void *memchr(const void *s, int c, size_t n);

����Î�µ°�·��µ¥

¢{���r��´���¸Ê�Ä�o�Ä��µ¦�o��®µ®�n�ª¥�ªµ¤�Î�µ��µ�®�¹É��Å��r��¸É�¤¸��n�µÁ�n�µ�´��¡µ¦µ¤·�Á�°¦r�� c ���n�µ�°��c ��³�¼��
Â�¨�Á�}��� unsigned char � �� Ä��¦·�Áª�®�n�ª¥�ªµ¤�Î�µ�°�°µ¦r�Á¦¥r��¸É�¤¸��¸É�°¥¼n�Á¦·É�¤�o��Á�n�µ�́���n�µ�°�
¡°¥�r�Á�°¦r� s � � Â¨³�³�o��®µÄ�®�n�ª¥�ªµ¤�Î�µ�´Ê��®¤�Å¤n�Á�·��� n Å��r�� �¤¸��n�µ¤µ��ªn�µ®¦º�°Á�n�µ�´��«¼��¥r��� �´��
�́Ê��Â�n�Å��r��́�ªÂ¦�Ä��̧É�°¥¼n��̧É��Î�µ®��Ã�¥¡°¥�r�Á�°¦r�� s �Å��o��Å���Á¤ºÉ�°¢{���r��´��¡�Å��r��¸É��o�°��µ¦Ä��¦·�Áª�®�n�ª¥
�ªµ¤�Î�µ�´���¨n�µª�È��³Ä®o��¸É�°¥¼n��°�Å��r��´Ê���¨´���º���´���¸��Ã�¥Á�È��Åªo�Ä�¦¼���°�¡°¥�r�Á�°¦r�Â���void ��o�µÅ¤n�¡�
Å��r��¸É��o�°��µ¦�È��³�º���n�µÁ�}��¡°¥�r�Á�°¦r�«¼��¥r�

���Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

void *memchr(const void *s, int c, size_t n)
{

if (n > 0) {
const unsigned char *p = (const unsigned char *)s;
unsigned char uc = (unsigned char)c;
do {

if (*p==uc)
return ((void *)p);

p++;
}  while (--n);

}
return (NULL);

}



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

����´�ª°¥n�µ��µ¦Ä�o��µ�

#include <stdio.h>
#include <string.h>

int main()
{

char str[] = "Hello World!";
char *cptr;

cptr = (char *)memchr(str,'W',strlen(str));
printf ("%s\n", cptr);
return 0;

}

¢{���r��́����PHPFPS��� �VWULQJ�K!

��¦¼��Â��

int memcmp(const void *s1, const void *s2, size_t n);

����Î�µ°�·��µ¥

¢{���r��´���¸Ê�Ä�o�Ä��µ¦Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ Â�n�̈ ³Å��r��µ��¦·�Áª�®�n�ª¥�ªµ¤�Î�µ­°�Â®n���¸É��Î�µ®��Ã�¥� s1 

Â¨³� s2 � �µ¤¨Î�µ�´��� ¡µ¦µ¤·�Á�°¦r�� n� � Á�}���´�ª�Î�µ®��ªn�µ� �³�o�°�Á�¦¸�¥�Á�¸�¥��o�°¤¼�̈ �¸É�¤¸���µ�®�¹É��Å��r�Á�}��
�Î�µ�ª��¸É��´�ª��o�µ�o�°¤¼�̈ �µ��¦·�Áª�®�n�ª¥�ªµ¤�Î�µ�´Ê��­°�Â®n��¤¸��o�°¤¼�̈ °¥n�µ��o�°¥� n��́�ªÂ¦��¸É�Á®¤º�°��´���¢{���r��´��
�³Ä®o��n�µ�¨´���º��Á�n�µ�´��«¼��¥r��¨´���º��� �o�µÅ¤n�Á�}��Á�n���´Ê��� ¢{���r��´���È��³Á�¦¸�¥�Á�¸�¥����ªn�µ�³¡�ªn�µ¤¸��o�°¤¼�̈
��µ�®�¹É��Å��r��µ��´Ê��­°�Â®n���¸É�¤¸��n�µÅ¤n�Á�n�µ�́��� Â¨³�È��³Á�¦¸�¥�Á�¸�¥�Å��r��´Ê��­°�Ä�Á�·���´�ªÁ¨�ªn�µ�´�ªÄ�¤¸��n�µ
¤µ��ªn�µ�´�����o�µ�o�°¤¼�̈ �µ��s1 �¤�̧�n�µ¤µ��ªn�µ�s2 ��n�µ�¸É�Å�o��µ�¢{���r��´���³Á�}���ª���Â¨³�o�µ¤¸��n�µ�o�°¥�ªn�µ�È��³Ä®o�
�n�µ�¸É�Á�}��¨�

�n�µ�¨´���º���°�¢{���r��´�� �ªµ¤®¤µ¥

�o�°¥�ªn�µ«¼��¥r� s1 ��¤̧��n�µ�o�°¥�ªn�µ��s2

Á�n�µ�´��«¼��¥r� s1 ���¤̧��n�µÁ�n�µ�́������s2

¤µ��ªn�µ«¼��¥r� s1 ¤¸��n�µ¤µ��ªn�µ��s2

�µ¤�¦��·�Â¨o�ª�¢{���r��´���¸Ê��³Ä�o�­Î�µ®¦´���µ¦Á�¦¸�¥�Á�¸�¥��n�µ�°��o�°¤¼�̈ �µ�­°�°µ¦r�Á¦¥r�®¦º�°­µ¥°´���¦³



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

���Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

int memcmp(const void *s1, const void *s2, size_t n)
{

unsigned char *p1, *p2;

if (n==0) {
return(0);

}
p1 = (unsigned char *)s1;
p2 = (unsigned char *)s2;
while (*p1++ == *p2++)

if (--n == 0)
return (0);

return (*(p1-1) - *(p2-1));
}

����´�ª°¥n�µ��µ¦Ä�o��µ�

#include <stdio.h>
#include <string.h>

int main()
{

char s1[] = "AAA";
char s2[] = "BBB";
int ret;

ret = memcmp(s1, s2, strlen(s1));
printf("s1 is %s than s2\n",
       (ret > 0) ? "greater" : "less");

return 0;
}

¢{���r��́����PHPFS\��� �VWULQJ�K!

��¦¼��Â��

void *memcpy (void *s1, const void *s2, size_t n);

����Î�µ°�·��µ¥

¢{���r��´���memcpy() �³�Î�µ�n�µ�°��o�°¤¼�̈ �Î�µ�ª��n�Å��r���µ��s2 �Å�Ä­n�Åªo�Ä��¦·�Áª�®�n�ª¥�ªµ¤�Î�µ�¸É�
�Î�µ®��Ã�¥ s1 �����¢{���r��´���¸Ê�Ä®o��¸É�°¥¼n��¸É��s1 ��Î�µ¨´���¸Ê�Å�Á�}���n�µ�¨´���º������o�°¤¼�̈ �Î�µ�ª�  n �Å��r��¸É�¤¸�°¥¼n�Á�·�¤Ä��s1

�³�¼��Á�¸�¥��´��Ã�¥�o�°¤¼�̈ �µ��s2

¢{���r��´���¸Ê��³�Î�µ�µ�Å¤n��¼���o�°���o�µ�s1 �Â¨³�s2 �Ä�o��¦·�Áª�®�n�ª¥�ªµ¤�Î�µ¦n�ª¤�´��



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

���Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

void *memcpy (void *s1, const void *s2, size_t n)
{

if (n > 0) {
   unsigned char       *p=(unsigned char *)s1;
   const unsigned char *q=(const unsigned char *)s2;
   do {

 *p++ = *q++;
   } while (--n);
   return s1;
}
return (NULL);

}

����´�ª°¥n�µ��µ¦Ä�o��µ�

#include <stdio.h>
#include <string.h>

int main()
{

char  src[] = "-----";
char dest[] = "0123456789";
char *ptr;

printf("source : %s\n", src);
printf("destination before memcpy : %s\n",

  dest);
ptr = (char *)memcpy(dest, src, strlen(src));

if (ptr)
   printf("destination after memcpy  : %s\n",

     dest);
else
   printf("memcpy failed\n");
return 0;

}

¢{���r��́����PHPPRYH��� �VWULQJ�K!

��¦¼��Â��

void *memmove (void *s1, const void *s2, size_t n);

����Î�µ°�·��µ¥

¢{���r��´�� memmove() � �Î�µ�µ�Ä�¨´��¬�³Á�¸�¥ª�´���´�� memcpy() � Â�n�­µ¤µ¦�Ä�o�Å�o�Ä��¦�¸��¸É�� s1

Â¨³�s2 �¤¸��¦·�Áª�®�n�ª¥�ªµ¤�Î�µ¦n�ª¤�´��



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

���Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

void *memmove (void *s1, const void *s2, size_t n)
{

if (n > 0) {
   size_t sn;
   unsigned char *st,*t,*p = (unsigned char *)s1;
   const unsigned char *q = (const unsigned char *)s2;

   st = malloc( n*sizeof(unsigned char) );
   for (t=st,sn=n; sn--; ) {

  *t++ = *q++;
   }
   for (t=st,sn=n; sn--; ) {

  *p++ = *t++;
   }
   free(st);
   return s1;
}
return (NULL);

}

����´�ª°¥n�µ��µ¦Ä�o��µ�

#include <stdio.h>
#include <string.h>

int main()
{

char text[] = "0123456789";
char *src = (text+5), *dest = (text+0);
char *ptr;

printf("destination before memmove : %s\n",
       dest);
ptr = (char *)memmove(dest, src, strlen(src));

if (ptr)
   printf("destination after memmove  : %s\n",
          dest);
else
   printf("memmove failed\n");
return 0;

}

¢{���r��́����PHPVHW��� �VWULQJ�K!

���¦¼��Â��

void *memset(void *s, int c, size_t n);



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

����Î�µ°�·��µ¥

¢{���r��´�� memset() � Á�¸�¥��o�°¤¼�̈ �Î�µ�ª� n Å��r�̈ �Ä�®�n�ª¥�ªµ¤�Î�µ�¸É��Î�µ®��Ã�¥� s � �¹É���n�µ�°�
�o�°¤¼�̈ � n� �́�ªÂ¦�Ä�¡ºÊ���¸É�®�n�ª¥�ªµ¤�Î�µ�´Ê���»���´�ª�³¤¸��n�µÁ�n�µ�´��  c � ��³�¼��Â�¨�Á�}��� unsigned char ��
¢{���r��´���³Ä®o�®¤µ¥Á¨��¸É�°¥¼n��¸É�Á�}���n�µ�°� s ��Á�}���n�µ�΅���º��

�µ¤�¦��·�Â¨o�ªÁ¦µ�³Ä�o�¢{���r��´���¸Ê�Ä��µ¦�·���´Ê���n�µÁ¦·É�¤�o���°�°µ¦r�Á¦¥r��Á�n����·���´Ê���n�µÁ¦·É�¤�o��Ä®o��o�°¤¼�̈ �»����́ª�°�
°µ¦r�Á¦¥r�Á�}��«¼��¥r��Ã�¥Ä�o��«¼��¥r�Á�}��¡µ¦µ¤·�Á�°¦r�­Î�µ®¦́���c

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

void *memset (void *s, int c, size_t n)
{

if (n > 0) {
unsigned char *p = (unsigned char *)s;
unsigned char uc = (unsigned char)c;
do {

*p++ = uc;
} while (--n);

}
return (s);

}

����´�ª°¥n�µ��µ¦Ä�o��µ�

#include <stdio.h>
#include <string.h>

int main()
{

char text[] = "0123456789";

printf ("text before memset : %s\n", text);
memset (text, '-', strlen(text) - 5);
printf ("text after memset  : %s\n", text);
return 0;

}

¢{���r��́����VWUFDVHFPS��� �VWULQJ�K!

��¦¼��Â��

int strcasecmp (const char *s1, const char *s2);



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�
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���Î�µ°�·��µ¥

¢{���r��´���¸Ê��³Á�¦¸�¥�Á�¸�¥�­µ¥°´���¦³� s1 � �́��� s2 � Ã�¥Å¤n��Î�µ�¹���¹��ªn�µ� �´�ª°´���¦³Â�n�̈ ³�´�ª�¸É�Ä�o�Á�¦¸�¥�
Á�¸�¥��´���³Á�}���´�ª¡·�¤¡r�Ä®�n�®¦º�°Á¨È��� ��´�ª°´���¦³�³�¼��Â�¨�Á�}���´�ª¡·�¤¡r�Á¨È���n�°�Â¨o�ª�¹���Î�µ¤µÁ�¦¸�¥�Á�¸�¥�
�´��Á�}���¼n�ÇÅ��� �¢{���r��´���³Ä®o��n�µ�¨´���º���¸É�Á�}��«¼��¥r���o�µ� s1 �¤¸��n�µÁ�n�µ�´���s2 � � ��o�µ­µ¥°́���¦³�´Ê��­°�Å¤n�Á�n�µ�´��
¢{���r��´���³Ä®o��n�µÁ�}���ª���o�µ�s1 �¤¸��n�µ¤µ��ªn�µ�s2 �®¦º�°��o�µ¤¸��n�µ�o�°¥�ªn�µ��È��³Ä®o��n�µ�¸É�Á�}��¨�

­µ¥°́���¦³�´Ê��­°��³�o�°�¨��o�µ¥�o�ª¥� '\0' � Á¡¦µ³�´�ª°´���¦³�¸É�¤¸��n�µÁ�n�µ�´��«¼��¥r��³Ä�o�Ä��µ¦�Î�µ®���ªµ¤
¥µª�°�­µ¥°́���¦³

­Î�µ®¦´���µ¦­¦o�µ�¢{���r��´���¸Ê�� Á¦µ�³Ä�o��µ¦µ�Á�o�µ�n�ª¥� � �µ¦µ��¸Ê��º�°°µ¦r�Á¦¥r��°��o�°¤¼�̈ Â��� unsigned char

Á�È���o�°¤¼�̈ Á�¸É�¥ª�´���µ¦Â�¨��´�ª°´���¦³�µ��´�ª¡·�¤¡r�Ä®�n�� Á�}���´�ª¡·�¤¡r�Á¨È��� � �Á�n��� �µ�� 'A' � Á�}��� 'a' �� � Á¡ºÉ�°
Á¡·É�¤�ªµ¤Á¦È�ªÄ��µ¦�Î�µ�µ��°�¢{���r��´��� Â¨³�o�µÁ¦µÅ¤n�Ä�o�°µ¦r�Á¦¥r�Ä�¨´��¬�³�¸Ê�Á¦µ�È�� �o�°�Ä�o�¢{���r��´���
lowercase() �Â��

static const unsigned char  charmap[] =
{
 '\000', '\001', '\002', '\003', '\004', '\005', '\006', '\007',
 '\010', '\011', '\012', '\013', '\014', '\015', '\016', '\017',
 '\020', '\021', '\022', '\023', '\024', '\025', '\026', '\027',
 '\030', '\031', '\032', '\033', '\034', '\035', '\036', '\037',
 '\040', '\041', '\042', '\043', '\044', '\045', '\046', '\047',
 '\050', '\051', '\052', '\053', '\054', '\055', '\056', '\057',
 '\060', '\061', '\062', '\063', '\064', '\065', '\066', '\067',
 '\070', '\071', '\072', '\073', '\074', '\075', '\076', '\077',
 '\100', '\141', '\142', '\143', '\144', '\145', '\146', '\147',
 '\150', '\151', '\152', '\153', '\154', '\155', '\156', '\157',
 '\160', '\161', '\162', '\163', '\164', '\165', '\166', '\167',
 '\170', '\171', '\172', '\133', '\134', '\135', '\136', '\137',
 '\140', '\141', '\142', '\143', '\144', '\145', '\146', '\147',
 '\150', '\151', '\152', '\153', '\154', '\155', '\156', '\157',
 '\160', '\161', '\162', '\163', '\164', '\165', '\166', '\167',
 '\170', '\171', '\172', '\173', '\174', '\175', '\176', '\177',
 '\200', '\201', '\202', '\203', '\204', '\205', '\206', '\207',
 '\210', '\211', '\212', '\213', '\214', '\215', '\216', '\217',
 '\220', '\221', '\222', '\223', '\224', '\225', '\226', '\227',
 '\230', '\231', '\232', '\233', '\234', '\235', '\236', '\237',
 '\240', '\241', '\242', '\243', '\244', '\245', '\246', '\247',
 '\250', '\251', '\252', '\253', '\254', '\255', '\256', '\257',
 '\260', '\261', '\262', '\263', '\264', '\265', '\266', '\267',
 '\270', '\271', '\272', '\273', '\274', '\275', '\276', '\277',
 '\300', '\301', '\302', '\303', '\304', '\305', '\306', '\307',
 '\310', '\311', '\312', '\313', '\314', '\315', '\316', '\317',
 '\320', '\321', '\322', '\323', '\324', '\325', '\326', '\327',
 '\330', '\331', '\332', '\333', '\334', '\335', '\336', '\337',
 '\340', '\341', '\342', '\343', '\344', '\345', '\346', '\347',
 '\350', '\351', '\352', '\353', '\354', '\355', '\356', '\357',
 '\360', '\361', '\362', '\363', '\364', '\365', '\366', '\367',
 '\370', '\371', '\372', '\373', '\374', '\375', '\376', '\377'
};



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�
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®¤µ¥Á®�»���­Î�µ®¦´���°­®¦º�°ª·��Ã�ª­r��¢{���r��´���¸Ê��³Ä�o��ºÉ�°ªn�µ�strcmpi()

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

int strcasecmp (const char *s1, const char *s2)
{

const  unsigned char *cm = charmap ,
*p = (const unsigned char *)s1,
*q = (const unsigned char *)s2;

while (cm[*p] == cm[*q++]) {
if (*p++ == '\0')

return (0);
}
return (cm[*p] - cm[*(q-1)]);

}

����´�ª°¥n�µ��µ¦Ä�o��µ�

#include <stdio.h>
#include <string.h>

#ifndef UNIX
#define strcasecmp strcmpi
#endif

int main()
{

char s1[] = "AbCdefG";
char s2[] = "aBCDEFg";

if (strcasecmp(s1,s2)==0)
    printf("s1 and s2 are equal.\n");
else
    printf("s1 and s2 are different.\n");
return 0;

}

¢{���r��́����VWUQFDVHFPS��� �VWULQJ�K!

��¦¼��Â��

int strncasecmp (const char *s1, const char *s2,
  size_t n);

���Î�µ°�·��µ¥



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�
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¢{���r��´���¸Ê�Ä�o�Ä�®�o�µ�¸É�Á�¸�¥ª�´���´��¢{���r��´���strcasecmp() �Á¡¸�¥��Î�µ�´��°¥¼n�Â�n��n�Å��r�Â¦��°��o�°¤¼�̈ �¸É�
¤¸�°¥¼n���¥�Áªo��Ä��¦�¸��¸É�­µ¥°´���¦³ s1 �¤̧��ªµ¤¥µª�o�°¥�ªn�µ�n�µ�°�  n ���¹É��Ä��¦�¸��¸Ê���³Å¤n�¤¸��ªµ¤Â���n�µ�¦³
®ªn�µ�¢{���r��´���´Ê��­°��

®¤µ¥Á®�»���­Î�µ®¦´���°­®¦º�°ª·��Ã�ª­r��¢{���r��´���¸Ê��³Ä�o��ºÉ�°ªn�µ�strncmpi()

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

int strncasecmp (const char *s1, const char *s2, size_t n)
{

if (n > 0) {
const unsigned char *cm = charmap ,

*p = (const unsigned char *)s1,
*q = (const unsigned char *)s2;

do {
if (cm[*p] != cm[*q++])
return (cm[*p] - cm[*(q-1)]);
if (*p++ == '\0')
break;

} while (--n);
}
return (0);

}

����´�ª°¥n�µ��µ¦Ä�o��µ�

#include <stdio.h>
#include <string.h>

#ifndef UNIX
#define strncasecmp strncmpi
#endif

int main()
{

char s1[] = "AbCdefG";
char s2[] = "aBCDEFg";

if (strncasecmp(s1,s2,strlen(s1))==0)
   printf("s1 and s2 are equal.\n");
else
   printf("s1 and s2 are different.\n");

return 0;
}

¢{���r��´����VWUFDW��� �VWULQJ�K!

��¦¼��Â��

char *strcat(char *s1, const char *s2);
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���Î�µ°�·��µ¥

¢{���r��´���¸Ê�� �³�Î�µ�o�°¤¼�̈ �°�­µ¥°´���¦³� s2 � Å�Ä­n��n�°�o�µ¥­µ¥°´���¦³� s1 �  � Â¨³�´�ª�¦³� '\0' � �¸É�°¥¼n�
�o�µ¥�s1 ��³�¼��Á�¸�¥��´��Ã�¥�´�ª°´���¦³�´�ªÂ¦��°��s2 �Â¨³Á¤ºÉ�°¢{���r��´�����µ¦�Î�µ�µ��s1 ��È��³¤¸��ªµ¤¥µªÁ�n�µ
�́���strlen(s1) + strlen(s2) �Â¨³¤¸��́�ª�¦³� '\0' �°¥¼n��o�µ��o�µ¥� �Â¨³�n�µ�¸É�Å�o��µ�¢{���r��´���³Á�}���¸É�°¥¼n�
Á¦·É�¤�o���°�­µ¥°´��¬¦�s1

Ã�¦�­́��Á��ªn�µ�­µ¥°́���¦³� s1 ��³�o�°�¤¸�®�n�ª¥�ªµ¤�Î�µÁ¡¸�¥�¡°­Î�µ®¦´���´�ª°´���¦³Â�n�̈ ³�´�ª�°�� s2 � Á¡¦µ³�́�ª
°´���¦³�µ��s2 ��³�¼���Î�µ­Î�µÁ�µÂ¨³Á�È���n�°�o�µ¥�s1 �Å��µ¤¨Î�µ�´����o�µ®�n�ª¥�ªµ¤�Î�µ­Î�µ®¦´���s1 �¤�̧�n�µ�o�°¥�ªn�µ�
strlen(s1)+strlen(s2)+1 � ��È��³Á�·���{��®µÁª¨µÄ�o��µ����°��µ��¸Ê�¢{���r��´��� strcat() � �́Ê��Á�ºÉ�°�Å�Åªo�
°̧��ªn�µ�s1 �Â¨³�s2 ��³�o�°�Á�}��­µ¥°´���¦³�¸É�Å¤n�Ä�n��´�ªÁ�¸�¥ª�´���®¦º�°Ä�o�®�n�ª¥�ªµ¤�Î�µ¦n�ª¤�´��

�´�ª°¥n�µ��¸É�Å¤n��¼���o�°��Á�n��

char *s[] = "Hello World!";
strcat (s+4, s);
strcat (s, s);

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char *strcat (char *s1, const char *s2)
{

char *s = s1;

while (*s1) ++s1;
while ((*s1++ = *s2++)!= '\0');
return(s);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char s[20] = "Hello ";

printf("%s", strcat(s, "World!\n") );
return 0;

}

¢{���r��́����VWUFKU��� �VWULQJ�K!
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��¦¼��Â��

char *strchr(const char *s, int c);

���Î�µ°�·��µ¥

¢{���r��´���³�o��®µ�Î�µÂ®�n���°��´�ª°´���¦³�¸É�¤¸��n�µÁ�n�µ�´���c ���n�µ�°��c ��³�¼��Â�¨�Á�}���char ���¢{���r��´��
�³Ä®o��n�µ�¨´���º��Á�}��¡°¥�r�Á�°¦r�«¼��¥r�� NULL �o�µÅ¤n�¡�ªn�µ¤¸��o�°¤¼�̈ Ä�ÇÄ��¦·�Áª�®�n�ª¥�ªµ¤�Î�µ�¸É�°o�µ��¹��� ¤¸��n�µ
Á�n�µ�´���c

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char *strchr(const char *s, int c)
{

char ch = (char)c;

for ( ; ; ++s) {
if (*s == ch)

return ((char *)s);
if (*s == '\0')

return(NULL);
}

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char s[12];
char *ptr, ch = 'W';

strcpy(s, "Hello World!");
ptr = strchr(s, ch);
if (ptr)
   printf("The character %c is at position: %d\n",

     ch, (int)(ptr-s));
else
   printf("The character was not found\n");
return 0;

}
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¢{���r��́����VWUFPS��� �VWULQJ�K!

��¦¼��Â��

int strcmp(const char *s1, const char *s2);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê�Á�¦¸�¥�Á�¸�¥�¦³®ªn�µ�­µ¥°´���¦³�s1 �Â¨³�s2 �Á¡ºÉ�°�¼�ªn�µ��n�µ�°�­µ¥°´���¦³�s1 �¤�̧�n�µ¤µ��ªn�µ�
s2 �®¦º�°Å¤n����o�µ s1 �¤¸��n�µÁ�n�µ�´�� s2 �Â¨o�ª¢{���r��´���³Ä®o��n�µ�¨´���º��Á�n�µ�´��«¼��¥r����o�µ�s1 �¤�̧�n�µ�o�°¥�ªn�µ�s2 ���n�µ�¸É�
Å�o��³Á�}��¨���o�µ�s1 �¤¸��n�µ¤µ��ªn�µ s2 ���È�Å�o��n�µ�¸É��³Á�}���ª�

�n�µ�¨´���º���°�¢{���r��´�� �ªµ¤®¤µ¥

�o�°¥�ªn�µ«¼��¥r� s1 ��¤̧��n�µ�o�°¥�ªn�µ�s2

Á�n�µ�´��«¼��¥r� s1 ��¤¸��n�µÁ�n�µ�´���s2

¤µ��ªn�µ«¼��¥r� s1 ��¤̧��n�µ¤µ��ªn�µ�s2

¢{���r��´���strcmp() �¤´���³Ä�o�Ä��µ¦Á�¦¸�¥�Á�¸�¥�Á¡ºÉ�°Á¦¸�¥��o�°¤¼�̈ �¸É�Á�}��­µ¥°´���¦³®¨µ¥Ç�´�ª

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

int strcmp(const char *s1, const char *s2)
{
   while (*s1 == *s2++)
      if (*s1++ == '\0')
         return (0);
   return (*(unsigned char*)s1 - *(unsigned char*)(s2-1));
}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char s1[] = "abcdef";
char s2[] = "abcdeF";
int ret;

ret = strcmp(s1,s2);
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if (ret > 0)
printf("s1 is greater than s2.\n");

else if (ret < 0)
printf("s1 is less than s2.\n");

else
printf("s1 and s2 are equal.\n");

return 0;
}

¢{���r��́����VWUFS\��� �VWULQJ�K!

��¦¼��Â��

char *strcpy(char *s1, const char *s2);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê��³�´��¨°��o�°¤¼�̈ Â�n�̈ ³�´�ª�µ�­µ¥°´���¦³ s2 Â¨o�ªÁ�¸�¥�¨�Ä�­µ¥°´���¦³� s1 � �µ¤¨Î�µ�́���
s2 ��³�o�°�Á�}��­µ¥°´���¦³®¦º�°°µ¦r�Á¦¥r��¸É�¤¸��o�°¤¼�̈ �´�ª�o�µ¥Á�}��� '\0'

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char *strcpy(char *s1, const char *s2)
{

char *s = s1;
for ( ; (*s1 = *s2) != '\0'; ++s1, ++s2);
return (s);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char str[20];

strcpy (str,"Hello ");
printf ("%s\n", str);

strcpy (str+6, "World!");
printf ("%s\n", str);
return 0;

}



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�
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¢{���r��´����VWUFVSQ��� �VWULQJ�K!

��¦¼��Â��

size_t  strcspn(const char *s1, const char *s2);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê��³Á�¦¸�¥�Á�¸�¥�­µ¥°´���¦³� s2 � �́��� s1 � Ã�¥Á¦·É�¤�¦ª�­°�°´���¦³�´�ªÂ¦��°�� s2 � ªn�µ¤¸��´�ª
°´���¦³Â���¸Ê�Ä�� s1 � ®¦º�°Å¤n�� �o�µ¤¸��È�Ä®o��n�µ�¸É�Á�n�µ�´���Î�µÂ®�n���°��´�ª°´���¦³�¸Ê�Ä�  s1 � � �o�µÅ¤n�¤¸��È�Á�¦¸�¥�Á�¸�¥��´�ª
°´���¦³�´�ª�¸É�­°��°�� s2 � �n�°Å��µ¤ª·��¸��µ¦� Å�Á¦ºÉ�°¥Ç����ªn�µ�³¡�®¦º�°Å�o�Á�¦¸�¥�Á�¸�¥��´�ª°´���¦³Ä�� s2 � �¦�
�»���´�ªÂ¨o�ª� �o�µ­µ¥°´���¦³�´Ê��­°�Å¤n�¤¸��́�ª°´���¦³Ä�Ç�¸É�Á®¤º�°��´��� �n�µ�¸É�Å�o��³Á�n�µ�´���ªµ¤¥µª�°�­µ¥°´���¦³�
s1

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

size_t  strcspn (const char *s1, const char *s2)
{

const char *p, *spanp;
char c, sc;

for (p = s1; ;) {
c = *p++;
spanp = s2;
do {

if ((sc = *spanp++) == c)
return (p - 1 - s1);

} while (sc != 0);
}

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char s1[] = "!$@C#!&*";
char s2[] = "ABCD";
char s3[] = "X";
int pos;

pos = strcspn(s1, s2);
if (pos < strlen(s1))
  printf("Character where s1 and s2 intersect is %c.\n",
         s1[pos]);
else
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  printf("No character where s1 and s2 intersect.\n");

pos = strcspn(s1, s3);
if (pos < strlen(s1))
  printf("Character where s1 and s3 intersect is %c\n",
          s1[pos]);
else
  printf("No character where s1 and s3 intersect.\n");
return 0;

}

¢{���r��́����VWUOHQ��� �VWULQJ�K!

��¦¼��Â��

size_t  strlen(const char *str);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê�Ä�o�Ä��µ¦®µ�ªµ¤¥µª�°�­µ¥°´���¦³� �¹É���È��º�°�µ¦�´���´�ª°´���¦³�¸É�¤¸�°¥¼n��µ��´�ªÂ¦�Å�Á¦ºÉ�°¥Ç
Á¤ºÉ�°¡��´�ª°´���¦³Ä��¸É�¤¸��n�µÁ�n�µ�´��«¼��¥r��È��³®¥»���´��Â¨³�Î�µ�ª��°��´�ª°´���¦³�¸É��´��Å�o�� �Å¤n��´���´�ª°´���¦³�¸É�¤¸��n�µ
Á�n�µ�´��«¼��¥r����³Á�}���ªµ¤¥µª�°�­µ¥°´���¦³�str �Ä���³�´Ê��

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

size_t  strlen(const char *str)
{

register const char *s;
for (s = str; *s; ++s);
return( (size_t)(s - str) );

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char  s1[]   = "12345";
char  s2[20] = "12345";
char  s3[10] = {'1','2','3','4','5'};
char *s4     = "12345";
char *s5     = "12345\0";

printf("strlen(s1) = %2d\n",   strlen(s1));
printf("strlen(s2) = %2d\n",   strlen(s2));
printf("strlen(s3) = %2d\n",   strlen(s3));
printf("strlen(s4) = %2d\n",   strlen(s4));
printf("strlen(s5) = %2d\n\n", strlen(s5));
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printf("sizeof(s1) = %2d\n",   sizeof(s1));
printf("sizeof(s2) = %2d\n",   sizeof(s2));
printf("sizeof(s3) = %2d\n",   sizeof(s3));
printf("sizeof(s4) = %2d\n",   sizeof(s4));
printf("sizeof(s5) = %2d\n\n", sizeof(s5));
return 0;

}

¢{���r��´����VWUQFDW��� �VWULQJ�K!

��¦¼��Â��

char *strncat(char *s1, const char *s2, size_t n);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê��Î�µ®�o�µ�¸É�Á®¤º�°�¢{���r��´��� strcat() � Á¡¸�¥�Â�n�Á¦µ�³�Î�µ®��Åªo�ªn�µ��³Á�·�¤�́�ª°́���¦³�µ�� s2

�n�°�o�µ¥�s1 �°¥n�µ�¤µ��¸É�­»��Å¤n�Á�·���n���́�ª���o�µ�s2 �¤�̧�ªµ¤¥µª¤µ��ªn�µ��n��Â¨o�ª��´�ª°´���¦³�n �´�ªÂ¦�Á�n�µ�´Ê��
�µ��s2 ��³�¼��Á�¸�¥��n�°�o�µ¥�s1 �¡µ¦µ¤·�Á�°¦r��n �³�o�°�¤¸��n�µ¤µ��ªn�µ®¦º�°Á�n�µ�´��«¼��¥r�

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char *strncat(char *s1, const char *s2, size_t n)
{

if (n != 0) {
register char *d = s1;
register const char *s = s2;

while (*d != 0)
d++;

do {
if ((*d = *s++) == 0)

break;
d++;

}  while (--n != 0);
*d = 0;

}
return (s1);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char  s1[30]= {0};
char *s2  = "C Programming";
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char *s3  = "Language";

strncat(s1, s2, strlen(s2));
printf("[%s]\n", s1);
strncat(s1, " ", 1);
printf("[%s]\n", s1);
strncat(s1, s3, strlen(s3));
printf("[%s]\n", s1);
printf("size of string = %d\n", strlen(s1));
return 0;

}

¢{���r��´����VWUQFPS��� �VWULQJ�K!

��¦¼��Â��

int strncmp(const char *s1, const char *s2, size_t n);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê��Î�µ®�o�µ�¸É�Á®¤º�°�� strcmp() � ¥�Áªo��Â�n�� ¢{���r��´���³Á�¦¸�¥�Á�¸�¥�Á�¡µ³�´�ª°´���¦³�µ�­µ¥
°´���¦³�s1 �Â¨³�s2 �Å¤n�Á�·����n���́�ª

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

int strncmp (const char *s1, const char *s2, size_t  n)
{

if (n == 0)
return (0);

do {
if (*s1 != *s2++)

return ( *(unsigned char *)s1 -
   *(unsigned char *)(s2-1) );

if (*s1++ == 0)
break;

} while (--n != 0);
return (0);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char  s1[30] = "aabecdccdedacdbebeaaacddbbebea";
char *s2 = "bebea";
int i, found = 0,
    len1 = strlen(s1),
    len2 = strlen(s2),
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    len  = len1 - len2;

for (i=0; i < len; ++i)
  if (!strncmp(s1+i, s2, len2)) {
     printf("substring found at position %d!\n", i);
     found++;
  }

if (!found)
     printf("substring not found!\n");
return 0;

}

¢{���r��´����VWUQFS\��� �VWULQJ�K!

��¦¼��Â��

char *strncpy(char *s1, const char *s2, size_t n);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê�� �Î�µ®�o�µ�¸É�Á®¤º�°�� strcpy() � ¥�Áªo��Â�n�¢{���r��´���³�Î�µ�µ¦�´��¨°�Á�¡µ³�´�ª°´���¦³�µ�
­µ¥°´���¦³�s2 �Å�¥´���s1 �Å¤n�Á�·����n���́�ª

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char  *strncpy(char *s1, const char *s2, size_t  n)
{

if (n != 0) {
register       char *d = s1;
register const char *s = s2;

do {
   if ((*d++ = *s++) == 0) {
      /* NULL pad the remaining n-1 bytes */
      while (--n != 0)

   *d++ = 0;
   break;

    }
} while (--n != 0);

}
return (s1);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{
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char  s1[31];
char *s2 = "*****";
int i, len = sizeof(s1)-1;

for (i=0; i < len; i+=6)
strncpy(s1+i, s2, 6);

printf("%s\n", s1);

for (i=0; i < len; i+=5)
strncpy(s1+i, s2, 6);

printf("%s\n", s1);
return 0;

}

¢{���r��´����VWUSEUN��� �VWULQJ�K!

��¦¼��Â��

char *strpbrk(const char *s1, const char *s2);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê��³Ä®o��n�µ�¸É�°¥¼n��°��´�ª°´���¦³Ä�� s1 � �́�ªÂ¦�­»���¸É��¦��´���´�ª°´���¦³Ä�ÇÄ�� s2 � �o�µÅ¤n�¡�ªn�µ�´Ê��
­°�­µ¥°´���¦³¤¸��́�ª°´���¦³Ä�ÇÁ¨¥�¸É�Á®¤º�°��´���È��³Ä®o�¡°¥�r�Á�°¦r�Á�n�µ�´��«¼��¥r�Á�}���n�µ�¨´���º��

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char *strpbrk(const char *s1, const char *s2)
{

register const char *scanp;
register int c, sc;

while ((c = *s1++) != 0) {
for (scanp = s2; (sc = *scanp++) != 0;)

if (sc == c)
return ((char *)(s1 - 1));

}
return (NULL);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char s1[]   = "abcde";
char s2[]   = "%^:!b$c%&a*()c#@d";
char *p;
int i, len = strlen(s1);
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for(i=0; i < len; i++)
  if ((p=strpbrk(s1+i,s2))!=NULL)

  printf("%s\n", p);
  else

  printf("Not found\n");
return 0;

}

¢{���r��́����VWUUFKU��� �VWULQJ�K!

��¦¼��Â��

char *strrchr(const char *p, char ch);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê�Ä�o�Ä��µ¦�o��®µ�´�ª°´���¦³�°�­µ¥°´���¦³�p��¸É�¤¸��n�µÁ�n�µ�´���ch �Ã�¥Á¦·É�¤�o��®µ�µ��o�µ�®¨´��Å�
¥´���o�µ�®�o�µ�°�­µ¥°́���¦³Á¤ºÉ�°¡��´�ª°´���¦³�¸É�¤¸��n�µ�µ¤�¸É��o�°��µ¦� ¢{���r��´���È��³Ä®o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���´�ª
°´���¦³�´�ª�´Ê��Á�}���n�µ�¨´���º��� �o�µÅ¤n�¡��´�ª�¦³Ä�Ç�¸É�¤¸��n�µÁ�n�µ�´���n�µ�°�¡µ¦µ¤·�Á�°¦r�� ch � �È��³Å�o�¡°¥�r�Á�°¦r�
«¼��¥r�Á�}���n�µ�¨´���º��

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char *strrchr(const char *p, char ch)
{

register char *s = NULL;

for (  ;  ; ++p) {
if (*p == ch)

s = (char *)p;
if (!*p)

return(s);
}

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char s[] = "LrrrRrrRrrr";
char *p;

if ((p=strrchr(s,'R')) != NULL)
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printf("%s\n", p);

if ((p=strrchr(s,'L')) != NULL)
printf("%s\n", p);

return 0;
}

¢{���r��́����VWUVSQ��� �VWULQJ�K!

��¦¼��Â��

size_t  strspn(const char *s1, const char *s2);

���Î�µ°�·��µ¥

¢{���r��´���̧Ê��³Á�¦¸�¥�Á�̧�¥�­µ¥°́���¦³­°�­µ¥� Á¦·É�¤�o���µ��́�ª°́���¦³�́�ªÂ¦�� Â¨o�ªÁ�¦¸�¥�Á�¸�¥�Å�
Á¦ºÉ�°¥Ç� ���ªn�µ�³­·Ê��­»��­µ¥°´���¦³� Â�n��´���¸��¸É�¡�ªn�µ�´�ª°´���¦³Ä��Î�µÂ®�n��Á�¸�¥ª�´���µ��´Ê��­°�­µ¥°´���¦³¤¸�
�n�µÅ¤n�Á�n�µ�´���¢{���r��´���È��³���µ¦�Î�µ�µ�Â¨³Ä®o��n�µ�¸É�Á�n�µ�´���Î�µ�ª��°��´�ª°´���¦³�¸É�Á®¤º�°��´���´Ê��Â�n�Á¦·É�¤�o����o�µ
�n�µ�¸É�Å�o�¤¸�Á�n�µ�´��«¼��¥r��®¤µ¥�ªµ¤ªn�µ�´�ª°´���¦³�´�ªÂ¦�­»���µ�­µ¥°´���¦³�´Ê��­°�Å¤n�Á®¤º�°��´��

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

size_t  strspn(const char *s1, const char *s2)
{

register const char *p = s1, *spanp;
register char c, sc;

cont:
c = *p++;
for (spanp = s2; (sc = *spanp++) != 0;)

if (sc == c)
goto cont;

return (p - 1 - s1);
}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char *s1 = "c:\program\win31";
char *s2 = "c:\program\msdos";
int pos;

pos = strspn (s1, s2);
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printf("%s\n %s\n", s1+pos, s2+pos);
return 0;

}

¢{���r��́����VWUVWU��� �VWULQJ�K!

��¦¼��Â��

char  *strstr(const char *s1, const char *s2);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê�Ä�o�Ä��µ¦�o��®µ�o�°�ªµ¤�°�­µ¥°´���¦³� s2 � ªn�µ¤¸�°¥¼n�Ä�� s1 � ®¦º�°Å¤n�� � �o�µ¤¸�¢{���r��´���È��³Ä®o�
¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¸É�°¥¼n��°��o�°�ªµ¤�¸É�Ä��s1 ��¸É��¦��´���s2 ���o�µÅ¤n�¤¸��o�°�ªµ¤­n�ª�Ä��°��s1 ��¸É�Á®¤º�°��´���s2

¢{���r��´���È��³Ä®o�¡°¥�r�Á�°¦r�«¼��¥r��¨´���º��

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char  *strstr(const char *s1, const char *s2)
{

register char c, sc;
size_t len;

if ((c = *find++) != 0) {
len = strlen (s2);
do {

do {
if ((sc = *s1++) == 0)

return (NULL);
} while (sc != c);

} while ( strncmp (s1, s2, len) != 0);
s1--;

}
return ((char *)s1);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char *s1 = "abdcacdcaacddabcbda";
char *s2 = "aacd";
char *p;

p = strstr (s1, s2);



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

����

p = strncpy (s1, p, 8);
printf("%s\n", p);
p[8] = '\0';
printf("%s\n", p);
return 0;

}

¢{���r��́����VWUWRN��� �VWULQJ�K!

��¦¼��Â��

char *strtok(char *s, const char *delim);

���Î�µ°�·��µ¥

¢{���r��´���³�o��®µ­µ¥°́���¦³�¸É�� ¼��Â�n ��Â¥�Ã �¥�́ �ª°́ ���¦³�́ �ªÄ��´ �ª®�¹ É���̧ É��Î �µ®��Ã �¥¡µ ¦µ¤· �Á�°¦ r ��
delim ��Á¤ºÉ�°�o��¡��´�ª°´���¦³�¹É���Î�µ®�o�µ�¸É�Á�}���´�ªÂ�n��Â¥��¢{���r��´���È��³Á�¨¸É�¥��n�µ�°��´�ª°´���¦³�´�ª�¸Ê�Ä®o�Á�}��
«¼��¥r��Â¨³Ä®o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¸É�°¥¼n�Á¦·É�¤�o���°�­µ¥°´���¦³��´�ª°¥n�µ�Á�n���¡µ¦µ¤·�Á�°¦r��s �¤¸��n�µÁ�n�µ�´��

"aaa:bbb:ccc"

Â¨³�¡µ¦µ¤·�Á�°¦r��delim ��¤̧��n�µÁ�n�µ�́����":" ��¢{���r��´���³Á�¨¸É�¥�­µ¥°´���¦³Á�}��

"aaa\0bbb:ccc"

Â¨³Ä®o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���´�ª°´���¦³� 'a' � �́�ªÂ¦�� � ­Î�µ®¦´���µ¦Á¦¸�¥�¢{���r��´��Ä��¦´Ê���n�°Å�� �o�µ¡µ¦µ¤·�Á�°¦r��´�ª
Â¦�Á�}��¡°¥�r�Á�°¦r�«¼��¥r�� � ¢{���r��´���È��³Á¦·É�¤®µ�´�ª°´���¦³Â�n��Â¥�Ä��Î�µÂ®�n���´���µ��¸É�®µÄ��¦µª�¸É�Â¨o�ª� �º�°�
'\0' Â¨³Á¤ºÉ�°¢{���r��´��¡��´�ª°´���¦³�':'  °¸���¦´Ê���È��³Á�¨¸É�¥�­µ¥°´���¦³�s �Ä®o�Á�}��

"aaa\0bbb\0ccc"

Â¨³Ä®o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���¸É�°¥¼n��°��´�ª°´���¦³� 'b' � �́�ªÂ¦�� � � �µ��́�ª°¥n�µ��o�µ¢{���r��´��Å¤n�¡��́�ª°́���¦³Â�n��
Â¥�� ':' �È��³Ä®o�¡°¥�r�Á�°¦r��¸É��¸Ê�Å�¥´���o�°�ªµ¤­n�ª��¸É�Á®¨º�°�´Ê��®¤���­Î�µ®¦´���µ¦Á¦¸�¥�Ä�o��¢{���r��´���¦´Ê���n�°ÇÅ��¸É�
¥´����¤¸�¡µ¦µ¤·�Á�°¦r��´�ªÂ¦�Á�}��¡°¥�r�Á�°¦r�«¼��¥r�Â¨³�o�µ¢{���r��´���o��®µ�´�ª°´���¦³¤µ�¹���o�µ¥­»���°�­µ¥°´���¦³�
s � �È��³Ä®o�¡°¥�r�Á�°¦r�«¼��¥r��¨´���º��� � � Ã�¦�­´��Á��ªn�µ� �µ¦Á¦¸�¥�¢{���r��´��Ä��¦´Ê��Ä�Ç�¸É�¤¸�¡µ¦µ¤·�Á�°¦r��´�ªÂ¦�Á�}��
¡°¥�r�Á�°¦r�«¼��¥r�� Á¦µ�³�o�°�Â�n�Ä�ªn�µ� ®�n�ª¥�ªµ¤�Î�µ�°�­µ¥°´���¦³� � s �³�o�°�¤¸�°¥¼n�Â¨³Å¤n��¼��Á�¨¸É�¥�Â�¨�
Â�o�Å�Ã�¥�´Ê���°��µ¦�Î�µ�µ�°ºÉ��Ç
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��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

char *strtok(char *s, const char *delim)
{

register char *spanp;
int c, sc;
char *tok;
static char *last;

if (s == NULL && (s = last) == NULL)
return (NULL);

cont:
c = *s++;
for (spanp = (char *)delim; (sc = *spanp++) != 0;) {

if (c == sc)
goto cont;

}

if (c == 0) { /* no non-delimiter characters */
last = NULL;
return (NULL);

}
tok = s - 1;

for (;;) {
c = *s++;
spanp = (char *)delim;
do {

if ((sc = *spanp++) == c) {
if (c == 0)

s = NULL;
else

s[-1] = 0;
last = s;
return (tok);

}
} while (sc != 0);

}
/* NOT REACHED */

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <string.h>
#include <stdio.h>

int main()
{

char *s = "aaa:bbb:ccc:ddd";
char delimiter[] = ":";
char *p;

p = strtok(s, delimiter);
printf("%s\n", p);

while (p = strtok(NULL, delimiter))
    printf("%s\n", p);
return 0;

}
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¢{���r��́����VWUGXS��� �VWULQJ�K!

��¦¼��Â��

char *strdup(const char *str);

���Î�µ°�·��µ¥

¢{���r��´���³�Î�µ­Î�µÁ�µ�°�­µ¥°́���¦³�¸É�Á�}��¡µ¦µ¤·�Á�°¦r��°�¢{���r��´��Â¨³Ä®o�¡°¥�r�Á�°¦r��¸Ê�Å�¥́���¸É�°¥¼n�
�°�­µ¥°´���¦³Ä®¤n��¸Ê����o�µÅ¤n�­Î�µÁ¦È���n�µ�¸É�Å�o��³Á�}��¡°¥�r�Á�°¦r�«¼��¥r�

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <stdlib.h>
#include <string.h>

char *strdup(const char *str)
{

size_t len;
char *copy;

len = strlen(str) + 1;
if (!(copy = malloc (len)))

return((char *)NULL);
memcpy(copy, str, len);
return(copy);

}

���´�ª°¥n�µ��µ¦Ä�o�¢{���r��´��

#include <stdio.h>
#include <string.h>

int main()
{

char *src = "Hello World!";
char *new_str;

new_str = strdup(src);
printf("%s\n", new_str);
free(new_str);
return 0;

}
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¢{���r��́����E]HUR��� �VWULQJ�K!

��¦¼��Â��

void bzero (void *b, size_t length);

���Î�µ°�·��µ¥

¢{���r��´���¸Ê�Ä�o�­Î�µ®¦´���µ¦�Î�µ®���n�µ�°��o�°¤¼�̈ �»���´�ªÄ�°µ¦r�Á¦¥r��®¦º�°­µ¥°´���¦³Ä®o�¤¸��n�µÁ�}��«¼��¥r���¹Ê��°¥¼n�
�́���ªµ¤¥µª�̧É��Î�µ®��Ã�¥¡µ¦µ¤·�Á�°¦r�� length

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

void bzero (void *b, size_t length)
{

register char *p;
for (p = (char *)b; length--; *p++ = '\0') ;

}

¢{���r��́����EFPS��� �VWULQJ�K!

��¦¼��Â��

int bcmp(const void *b1,const void *b2,size_t n)

���Î�µ°�·��µ¥

¢{���r��´���¸Ê��Á�¦¸�¥�Á�¸�¥�Å��r�Â�n�̈ ³�´�ª��Î�µ�ª��n��́�ª��¤¸��n�µ¤µ��ªn�µ®¦º�°Á�n�µ�´��«¼��¥r����µ��¨È�°�®�n�ª¥
�ªµ¤�Î�µ­°�Â®n����¹É���¸É�°¥¼n��°��¨È�°�®�n�ª¥�ªµ¤�Î�µÂ�n�̈ ³Â®n���³�¼���Î�µ®��Ã�¥¡°¥�r�Á�°¦r�°Á���¦³­��r��� b1

Â¨³� b2 � �µ¤¨Î�µ�´��� � ¢{���r��´���³�º���n�µ�¸É�Á�}���o�°¤¼�̈ Â��� int � �¹É���³Á�n�µ�´���Î�µ�ª��°�Å��r��µ�­°��¦·�Áª��¸É�
Â���n�µ��´��Â�n��³¤¸��n�µÅ¤n�Á�·���n����o�µ�n�µ�¨´���º��¤¸��n�µÁ�n�µ�´��«¼��¥r��®¤µ¥�ªµ¤ªn�µ�¦·�Áª�®�n�ª¥�ªµ¤�Î�µ�´Ê��­°�
Â®n��¤¸��o�°¤¼�̈ �n�Å��r�Â¦��¸É�Á®¤º�°��´���´Ê��®¤�

��Ã�¦Â�¦¤Ã�o��­Î�µ®¦́��¢{���r��´��

#include <string.h>

int bcmp(const void *b1, const void *b2, size_t n)
{

char *p1, *p2;
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if (!n)
return(0);

p1 = (char *)b1;
p2 = (char *)b2;

do {
if (*p1++ != *p2++)

break;
} while (--n);
return(n);

}
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Â�� f��®́���o�µ¥��

����Î�µ®��Ä®o��a�Â¨³�p�Á�}��°µ¦r�Á¦¥r��Â¨³¡°¥�r�Á�°¦r��µ¤¨Î�µ�´����¹É���·�¥µ¤Åªo��´���¸Ê�
int a[]={1,-4,4,3,10,25,19,0,2};
int *p = &a[3];

��®µ�n�µ�°��·�¡��r��n�°Å��¸Ê�

1) *(p+2)
2) p[-2]
3) *(&a[0] - p)
4) a[*p + 1]
5) *(a+a[0])

����·�¡��r�Ä��n�°Å��¸Ê�®¤µ¥�¹���a[i][j]

�� *(a[i] + j)

�� (*(a+i))[j]

�� **(a[i+j])

�� **(a+i) + j

�� *((*(a+i)) + j)

�� *(&a[0][0] + i + j)

�����°�·��µ¥�ªµ¤Â���n�µ�¦³®ªn�µ�

char s[255];

Â¨³
char *s;

�����o�µ�Î�µ®��Ä®o�°µ¦r�Á¦¥r��a�Â���double �Á�È���n�µ­´�¤�¦³­·���·Í�Â�n�̈ ³�´�ª�°�Ã¡¨·�Ã�Á¤¸�¥¨�p(x)

p x a x a x a x a x a a i x

a x a x a x x a

n
n

n
n

n
n i

i

n

n n n

( ) .... [ ]

(((....(( ) ) ....)))

= + + + + + = ⋅

= ⋅ + ⋅ + ⋅ + ⋅ +

−
−

−
−

=

− −

∑1
1

2
2

1 0
0

1 2 0

  

��Á�¸�¥�¢{���r��´���¸É�Ä�o�Ä��µ¦�Î�µ�ª��n�µ�°�Ã¡¨·�Ã�Á¤¸�¥¨Ä��Î�µÂ®�n���°��x �Á¤ºÉ�°�Î�µ®��Ä®o��x �Á�}��¡µ¦µ¤·�Á�°¦r�
®�¹É���°�¢{���r��´���¸Ê�

double PolyEvaluate(double a[], unsigned n, double x);
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�����Á�¸�¥�¢{���r��´���¸É�Ä�o�Ä��µ¦�ª�®¦º�°¨�Ã¡¨·�Ã�Á¤¸�¥¨�¸É�Á�È��°¥¼n�Ä�°µ¦r�Á¦¥r���¹É��¤¸�¦¼��Â���´���n�°Å��¸Ê�

p x a x a x a x a x a

q x b x b x b x b x b
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Ã�¥�¸É��S�Â¨³�T�Á�}��Ã¡¨·�Ã�Á¤¸�¥¨�°��¸��¦¸�Á�n�µ�´���Q���¹É���Q�Á�}���Î�µ�ª�Á�È�¤�ª�®¦º�°«¼��¥r�Á�n�µ�´Ê����­Î�µ®¦´���µ¦
Á�È���n�µ­´�¤�¦³­·���·Í�Â�n�̈ ³�´�ª�°�Ã¡¨·�Ã�Á¤¸�¥¨¨�Ä�°µ¦r�Á¦¥r��Á¦µ�³Ä�o�¦¼��Â���n�°Å��¸Ê�

#define  MAX_DEGREE 20
typedef  double Polynomial[MAX_DEGREE];

�´���´Ê���n��³¤¸��n�µÁ�n�µ�´������Â¨³¢{���r��´���¸É�Ä�o�Ä��µ¦�ª�®¦º�°¨�Ã¡¨·�Ã�Á¤¸�¥¨��S�Â¨³�T��ª¦�³¤¸�¦¼��Â���´���¸Ê�

void PolyAdd( Polynomial p, Polynomial q,
   Polynomial sum);

void PolySub( Polynomial p, Polynomial q,
   Polynomial diff);

�����Á�¸�¥�Ã�¦Â�¦¤�¸É�Ä�o�¢{���r��´���n�°Å��¸Ê�Ä��µ¦Á¦¸�¥��o�°¤¼�̈ Ä�°µ¦r�Á¦¥r�Â��  int ��Î�µ�ª� n ���́�ª

void shell_sort (int a[],  unsigned  int n)
{

unsigned int i, j, x;
int tmp;

for (x=n/2; x>0; x = (x==2) ? 1 : x/2.2)
   for (i=x; i < n; i++)
   {

tmp = a[i];
for(j = i; j>=x && tmp<a[j-x]; j -=x)

a[j] = a[j-x];
a[j] = tmp;

   }
}


