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Ä����¸Ê�Á¦µ�³Å�o��Î�µ�ªµ¤¦¼o��´���´��­·É���¸É�Á¦¸�¥�ªn�µ� ¡¦̧�Ã�¦Á�­Á�°¦r�� �¹É��Á�}��Á�¦ºÉ�°�¤º�°�n�ª¥°¥n�µ�
®�¹É���¸É��Î�µÄ®o�Á¦µÁ�¸�¥�Ã�¦Â�¦¤�°¤¡·�ªÁ�°¦r�Ä�£µ¬µ�¸�Å�o��n�µ¥Â¨³¤¸��¦³­·���·�£µ¡¤µ��¹Ê��

�´���¸É�Å�o��¨n�µªÅ�Â¨o�ªÄ����¸É�®�¹É����n�°��¸É��°¤Å¡¨r�Á¨°¦r��³Á¦·É�¤Â�¨�Ã�¦Â�¦¤Ã�o��Ä�Ç�Ä®o�Á�}��
�»���Î�µ­´É��Ä�£µ¬µÁ�¦ºÉ�°�®¦º�°�¸É�Á¦µÁ¦¸�¥�ªn�µ°°�Á��Ã�o���´Ê��� � �°¤Å¡¨r�Á¨°¦r��³Á¦¸�¥�Ã�¦Â�¦¤��·��®�¹É��
�¹Ê��¤µ�Î�µ�µ��n�°�Ã�¥°´��Ã�¤´��·����Á¦µÁ¦¸�¥�Ã�¦Â�¦¤��·���¸Ê�ªn�µ�� ¡¦̧�Ã�¦Á�­Á�°¦r���3UHSURFHVVRU��®¦º�°��
�́�ª�Î�µÁ�·���µ¦�n�°�� Ã�¥�n�µ�Ã�¦Â�¦¤Ã�o���­Î�µÁ�µ�°�Å¢¨r��� Å�¥´��¡¦¸�Ã�¦Á�­Á�°¦r��¸Ê�� Á¡ºÉ�°�´���µ¦Â�o�Å�
®¦º�°�´��Â�¨��n�°��¸É��³Á¦·É�¤�Î�µ�µ¦�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o���¦·��Ä��´Ê���°��n�°Å�

¡¦¸�Ã�¦Á�­Á�°¦r��³°µ«´�¥­·É���¸É�Á¦µÁ¦¸�¥�ªn�µ�¡¦̧�Ã�¦Á�­Á�°¦r��Å�Á¦��̧�¢�Ä��µ¦�Î�µÂ��ªn�µÄ�­n�ª�
Ä��°�Ã�¦Â�¦¤Ã�o��Á�}���¦³Ã¥��Î�µ­´É��­Î�µ®¦´��¡¦¸�Ã�¦Á�­Á�°¦r��¹É���¦³Ã¥�Á®¨n�µ�¸Ê�¤¸�®¨´��Åª¥�¦�r�Â��
Á�o���¦¦�́����/LQH�RULHQWHG�6\QWD[�

��� �µ¦Ä�o�¡¦̧�Ã�¦Á�­Á�°¦r��Å�Á¦��̧�¢

¡¦¸�Ã�¦Á�­Á�°¦r�¤¸�®�o�µ�¸É�̈ ��Î�µ°�·��µ¥�´Ê��®¤��¸É�¤¸�°¥¼n�Ä�Å¢¨r�­Î�µÁ�µ�°�Ã�¦Â�¦¤Ã�o��� �Á¡¦µ³
�Î�µ°�·��µ¥Á®¨n�µ�¸Ê�Å¤n�¤¸��¨�n�°�´Ê���°��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤� Á¡¸�¥�Â�n��n�ª¥Ä®o��¼o��¸É�Á�¸�¥�®¦º�°°n�µ�
Ã�¦Â�¦¤Ã�o��Á�o�µÄ��Î�µ­´É��®¦º�°�µ¦�Î�µ�µ��°�Ã�¦Â�¦¤Å�o��n�µ¥�¹Ê��Á�n�µ�´Ê��� � Â¨³�°��µ��¸Ê�¥´��¤¸�®�o�µ�¸É�
°ºÉ��Ç�¸É��Î�µ®��Åªo�Â¨o�ª°¥n�µ��´��Á��Ã�¥°µ«´�¥�¦¦�´���°��Î�µ­´É���¸É�Á¦¸�¥�ªn�µ� ¡¦̧�Ã�¦Á�­Á�°¦r�� Å�Á¦��̧�¢
�3UHSURFHVVRU� 'LUHFWLYH�� Á�}���́�ª�Î�µ®��� �¹É���È��º�°�´�ª¦³�»��ºÉ�°�¸É�Á¦·É�¤�o���o�ª¥­´��¨´��¬�r�� #� Á�n���

®´�ª�o�°Ä����¸É���

• �µ¦Ä�o�¡¦¸�Ã�¦Á�­Á�°¦r��Å�Á¦��¸�¢
• �Î�µ­´É���#define

• �Î�µ­´É���#include

• �µ¦Á¨º�°�Â�¨�µ�­n�ª��°�
Ã�¦Â�¦¤Ã�o��

• �Î�µ­´É����#undef

• �Î�µ­´É���#error

• �Î�µ­´É���#line
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#include #define #ifdef � Á®¨n�µ�¸Ê�Á�}���o��� � �́���´Ê��Á¤ºÉ�°¡¦¸�Ã�¦Á�­Á�°¦r��¦ª�¡�ªn�µ� Ä�
�¦¦�´��Ä�¤¸�Å�Á¦��¸�¢�́���¨n�µª°¥¼n�Ä��Î�µÂ®�n��Á¦·É�¤�o���°�Â�n�̈ ³�¦¦�´��� �¹É��®¤µ¥�¹���¦¦�´���¸É�¤¸�
­´��¨´��¬�r�� #� Á�}���´�ªÂ¦��°��o�°�ªµ¤Ä��¦¦�´���´Ê��� Â�n�°µ��³¤¸��¸É�ªn�µ�°¥¼n��Î�µ®�o�µÅ�o�� �È��³�º�°ªn�µ�o�°
�ªµ¤�´Ê���¦¦�́���´Ê���´Ê��®¤�Á�}���¦¦�́���Î�µ­´É���°�Å�Á¦��¸�¢� Â¨³¡¦¸�Ã�¦Á�­Á�°¦r��È��³�¸��ªµ¤®¤µ¥
�°��Î�µ­´É���́���¨n�µªÂ¨³�Î�µÁ�·���µ¦�µ¤�ªµ¤®¤µ¥�°��Î�µ­´É���¸Ê��¸É�Å�o��Î�µ®��Åªo�� �µ��´Ê���È��¦ª��¼�
�¦¦�´���n�°Å�Ä�Ã�¦Â�¦¤Ã�o��ªn�µ¥́��¤¸��¦¦�´��Ä��¸É�Á¦·É�¤�o���o�ª¥Å�Á¦��¸�¢°¥¼n�°̧��®¦º�°Å¤n�� �o�µ¤¸��È��Î�µÁ�·���
�µ¦�n�°�Å�Á¦ºÉ�°¥Ç���¹���¦¦�´��­»���o�µ¥�°�Ã�¦Â�¦¤Ã�o����� Á¤ºÉ�°¡¦¸�Ã�¦Á�­Á�°¦r��Î�µ�µ�Á­¦È���È��n�µ��¨
�°�Ã�¦Â�¦¤Ã�o���¸É��¼���́��Â�¨�Â�o�Å�Â¨o�ª�¹É��Á�}��Ã�¦Â�¦¤Ã�o���¸É�Á­¦È��­¤�¦¼��r�� Å�¥´���°¤Å¡¨r�Á¨°¦r�
°¸���¦´Ê��Á¡ºÉ�°�³Å�o��Î�µÁ�·���µ¦�°¤Å¡¨r�� �́���´Ê��¡¦¸�Ã�¦Á�­Á�°¦r�Å�Á¦��¸�¢�³¤¸��¨Á�¡µ³�°��¸É�Á¦µ�Î�µ�µ¦
�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o��Á�n�µ�´Ê��

Ã�¦�­´��Á��ªn�µ���o�µÁ¦µ�³Ä�o�¡¦¸�Ã�¦Á�­Á�°¦r��Å�Á¦��¸�¢�Ä��¦¦�´��Ä�Â¨o�ª�¨°��´Ê���¦¦�´���´Ê��
�³�o�°�¤¸�Á¡¸�¥��Î�µ­´É��Å�Á¦��¸�¢Á�¸�¥ªÁ�n�µ�´Ê����´�ª°¥n�µ��¸É��·���Á�n��

#include <stdio.h>  #include <math.h>

¡¦¸�Ã�¦Á�­Á�°¦r��Å�Á¦��¸�¢�¸É�Á¦µ­µ¤µ¦�Á¨º�°�Ä�o�Å�o�¤¸��´���n�°Å��¸Ê�

#if #ifdef #ifndef
#else #elif #endif
#include #define #undef
#line #error #pragma

��� �Î�µ­́É���#define

�¦³Ã¥��Î�µ­´É��Å�Á¦��¸�¢Â¦��¸É�Á¦µ�³�Î�µ�ªµ¤Á�o�µÄ��È��º�°� #define � �¹É��Á�}���µ¦�·�¥µ¤
­́��΅��¬�r��°� Î̈�µ�́���°��́�ª°́��¬¦®¦º�°Ã�Á����7RNHQ��Ä�Ç�Á¦µ¤́���³Á¦̧�¥�ªn�µ� Â¤Ã�¦��0DFUR��®¦º�°�
�n�µ���̧É�Á�·��­́��΅��¬� r����6\PEROLF�&RQVWDQW����Â¨³¤̧�¦¼��Â���µ¦Ä�o��µ�°¥n�µ��n�µ¥�́���n�°Å��̧Ê�

#define   identifier   replacement_token

�´�ª°¥n�µ��µ¦Ä�o��µ��Á�n��

/* 1 */ #define  PI 3.141592654
/* 2 */ #define  TRUE 1
/* 3 */ #define  FALSE 0



�¼n�¤º�°�µ¦Á�¸�¥�Ã�¦Â�¦¤£µ¬µ�¸�

���

¦¼��£µ¡�̧É�������Ã�¦�­¦o�µ��¦³Ã¥��°��#define �¸É�¤¸�¡µ¦µ¤·�Á�°¦r�

�Î�µ­´É��Å�Á¦��¸�¢Ä��¦¦�´���¸É�®�¹É��­n���¨Ä®o�Ã�Á��Ä�ÇÄ�Ã�¦Â�¦¤Ã�o��� �¥�Áªo��Ã�Á���¸É�Á�}��­n�ª�®�¹É��
�°��o�°�ªµ¤Â���6WULQJ���̧É��¦��́���Î�µªn�µ�PI ��³�¼��Â���¸É��o�ª¥�´�ªÁ¨��n�µ���¸É��3.141592654 ��Ä�
�¦¦�´���¸É�­°�Â¨³­µ¤Á�}���µ¦�Î�µ®���n�µ���¸É�Á�·��­´��¨´��¬�r�� TRUE� Â¨³� FALSE� �¸É�¤¸��n�µÁ�n�µ�´��� 1
Â¨³�0��µ¤ Î̈�µ�́�����́�ª°¥n�µ��µ¦Ä�o��#define �Á�n��

/* 1 */ #include <stdio.h>
/* 2 */ #include <math.h>
/* 3 */ #define   PI   3.141592654
/* 4 */
/* 5 */ int main()
/* 6 */ {
/* 7 */    double radius = 10.0;
/* 8 */    double PI_2   = PI  / 2;
/* 9 */    double area   = PI  * radius * radius;
/*10 */
/*11 */    printf ("sin(90°) = sin(PI/2) = %lf\n",
/*12 */             sin(PI_2));
/*13 */    printf ("Area = %lf\n", area);
/*14 */    return 0;
/*15 */ }

Á¦µ�³Á®È��Å�o�ªn�µÄ��¦¦�´���¸É���� Á¦µ�·�¥µ¤�Î�µªn�µ�PI � Ã�¥Ä�o�Â���´�ªÁ¨���Î�µ�ª��¦·����3.141592654

�́���́Ê��Ä��¦¦�́���̧É����Â¨³����È��³®¤µ¥�¹��

double PI_2   = 3.141592654  /2;
double area   = 3.141592654  * radius * radius;

�¹É���PI ��³�¼��Â���¸É��o�ª¥�3.141592654 �Ã�¥¡¦¸�Ã�¦Á�­Á�°¦r�Á¤ºÉ�°Á¦µ�Î�µ�µ¦�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o��
�¸Ê�
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Ã�¦�­́��Á��ªn�µ�PI_2 ��́Ê��Â���n�µ��µ��PI ��¹É���PI_2 Á�}���́�ªÂ�¦Â���double �Ä���³�¸É��
PI Á�}��� �n�µ���¸É�Á�·��­´��¨´��¬�r�®¦º�°Â¤Ã�¦� �́���´Ê���¹��Å¤n�¤¸��µ¦Â���¸É�� PI � �¸É�Á�}��­n�ª�®�¹É���°��ºÉ�°�´�ª
Â�¦ PI_2 ��¸Ê����°��µ��´Ê��Á¦µ�³Á®È��Å�o�ªn�µÄ��¦¦�´���¸É�����¤¸��Î�µªn�µ�PI �°¥¼n��Â�n�Á�ºÉ�°��µ�ªn�µ�Î�µ�¸Ê�Á�}��
­n�ª�®�¹É���°��o�°�ªµ¤®¦º�°­µ¥�´�ª°´���¦³��6WULQJ��Ä�£µ¬µ�¸���¹É��¤¸�­´��¨´��¬�r�� " °¥¼n�®´�ªÂ¨³�o�µ¥�o�°
�ªµ¤

"sin(90°) = sin(PI/2) = %lf\n"

�´���´Ê���PI �Ä��o�°�ªµ¤�¸Ê��³Å¤n��¼��Â���¸É��o�ª¥�´�ªÁ¨��¸É�Á¦µÅ�o��·�¥µ¤Åªo�Ã�¥Â¤Ã�¦�PI

�o�µÁ¦µÄ�o�­´��¨´��¬�r�� PI � Â���¸É��³Á�¸�¥��´�ªÁ¨�¨�Å�Ã�¥�¦�Ä��»���n�µ�Ç�°�Ã�¦Â�¦¤Ã�o��
Á¤ºÉ�°Á¦µ�o�°��µ¦�³Á�¨¸É�¥�Â�¨��n�µ�°��PI �Ä®¤n��Á�n����µ��3.141592654 �Á�}���3.14159 ��́���´Ê���
�o�µÁ¦µÅ¤n�Ä�o�ª·��¸��·�¥µ¤­´��¨´��¬�r�� PI � �¹Ê��¤µÄ�o�Ä�Ã�¦Â�¦¤Ã�o��� Â�n�Á�¸�¥��´�ªÁ¨��´���¨n�µªÂ���µ¤
�´�ª°¥n�µ��o�µ�¨n�µ�

double radius = 10.0, PI_2 = 3.141592654  /2;
double area = 3.141592654  * radius * radius;

printf ("PI = %lf\n", 3.141592654 );

Á¤ºÉ�°Á¦µ�³Á�¨¸É�¥��n�µ�°��´�ªÁ¨�� 3.141592654 � Á�}��� 3.14159 � � Á¦µ�È��o�°�Â�o�Å��´�ªÁ¨��¸Ê�Ä�
®¨µ¥Ç�Î�µÂ®�n���°��o�°�ªµ¤�o�ª¥��Á°�� � Â�n��o�µÁ¦µ�·�¥µ¤­´��¨´��¬�r�� PI � Åªo��°��o��Â¨³Ä�o�Â���´�ª
Á¨��´���¨n�µª� � Áª¨µÁ¦µ�o�°��µ¦Á�¨¸É�¥�Â�¨��n�µ�°��´�ªÁ¨��¸Ê�� Á¦µ�È�Â�o�Å�Á�¡µ³�¸É��¦¦�´���Î�µ­´É���°�
Å�Á¦��¸�¢Á�n�µ�´Ê����¹É��Á�¸�¥�Ä®¤n�Å�o��´���¸Ê�

#define PI  3.14159

�Î�µÄ®o��n�µ¥�n�°�µ¦Á�¨¸É�¥�Â�o�Å�Ä�Ã�¦Â�¦¤Ã�o��

�°��µ��¸Ê�� Á¦µ­µ¤µ¦��·�¥µ¤Â¤Ã�¦Ä�Ç�¸É�¤¸�Â�n��́�ª¦³�»��ºÉ�°� Â�n�Å¤n�¤¸�­n�ª��´�ª�°�Â¤Ã�¦� �¹É���º�°ªn�µÁ�}��
Â¤Ã�¦ªn�µ�Á�¨n�µ� �́���´Ê��Â¤Ã�¦¨´��¬�³�¸Ê�Á¦µ�³Å¤n�Ä�o�Ä��µ¦Â���¸É�Ã�Á��®¦º�°�o�°�ªµ¤Ä�Ç� � Â�n��³¤¸�
�¨Á�¡µ³­Î�µ®¦´��Å�Á¦��¸�¢�Î�µ­´É��� #ifdef � ®¦º�°� #ifndef � �¹É��Ä�o�Ä��µ¦­¦o�µ�Á�ºÉ�°�Å�Ä��µ¦�°¤
Å¡¨r�­n�ª��°�Ã�¦Â�¦¤Ã�o���Á�n��

#define DEBUG

#ifdef DEBUG
printf("Debugging code begins...\n")

#endif
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Ä��¦�¸��´�ª°¥n�µ��¸Ê�� Á¦µÅ�o��·�¥µ¤Â¤Ã�¦ªn�µ�Á�¨n�µ�ºÉ�°� DEBUG� �́���´Ê���¹��Ä®o��n�µ�°�Á�ºÉ�°�Å�Á�}���¦·��Â¨³
�°¤Å¡¨r�Á¨°¦r��È��³�°¤Å¡¨r�­n�ª��°�Ã�¦Â�¦¤Ã�o���¸É�°¥¼n�¦³®ªn�µ�Å�Á¦��¸�¢� #ifdef � Â¨³� #endif

�o�µÅ¤n�¤¸��µ¦�·�¥µ¤Â¤Ã�¦� DEBUG� ¤µ�n�°�®�o�µ�¸Ê�� �È��³Å¤n�¤¸��µ¦�°¤Å¡¨r��Î�µ­´É��� printf() � �µ¤
�́�ª°¥n�µ�

�´�ª°¥n�µ�Á¡·É�¤Á�·�¤­Î�µ®¦´���µ¦Ä�o��#define

#define Yes          1
#define No           0
#define MIN(x, y)   ((x) > (y) ? (y) : (x))
#define MAX(x, y)   ((x) > (y) ? (x) : (y))
#define ABS(x)      ((x) >= 0 ? (x) : -(x))
#define USAGE       "talk <user_name> [<tty>]"

Á¦µ­µ¤µ¦�Ä�o�Â¤Ã�¦�¸É��·�¥µ¤Åªo�Å�o��´���´�ª°¥n�µ��n�°Å��¸Ê�

printf ("The absolute value of %d : %d\n", -10,
         ABS(-10) );

if ( MIN(x,0) ==x )
x = -x;

printf ("Usage : %s\n", USAGE);

�´�ª°¥n�µ�Á®¨n�µ�¸Ê��³�¼��Â�¨�Ã�¥¡¦¸�Ã�¦Á�­Á�°¦r�Ä®o�Á�}��

printf ("The absolute value of %d : %d\n",-10,
         ((-10) >= 0 ? (-10) : -(-10)) );

if ( ((x) > (0) ? (0) : (x)) ==x )
x = -x;

printf ("Usage : %s\n", "talk <user_name> [<tty>]" );

Ã�¦��Î�µÅªo�ªn�µ� Á¦µ­µ¤µ¦�Ä�o�¡¦¸�Ã�¦Á�­Á�°¦r�� Å�Á¦��¸�¢� Ä��Î�µÂ®�n��Ä�Ç�°�Ã�¦Â�¦¤Ã�o��Å�o�� � � Ã�¥
Á�¡µ³��o�µÁ¦µÄ�o��#define �Ä��µ¦�·�¥µ¤Â¤Ã�¦�¹Ê��¤µÄ�o��Â¤Ã�¦�¸Ê��È��³Á¦·É�¤¤¸��¨Ä�o��́Ê��Â�n��¦¦�´���¸É�Á¦µ
�·�¥µ¤Â¤Ã�¦�¸Ê�Á�}���o��Å���­·Ê��­»��Ã�¦Â�¦¤Ã�o��®¦º�°���ªn�µÁ¦µ�³Å�o�Ä�o�Å�Á¦��¸�¢°̧���́�ª®�¹É���º�°�
#undef �Ä��µ¦¥�Á¨·���µ¦�·�¥µ¤Â¤Ã�¦�´���¨n�µª

�µ��´�ª°¥n�µ��o�µ���� Á¦µÁ®È��Å�o�ªn�µÁ¦µ­µ¤µ¦��·�¥µ¤Â¤Ã�¦�¸É�¤¸�̈ ´��¬�³�¨o�µ¥¢{���r��´��� �º�°� ¤¸�
°µ¦r��·�ªÁ¤��r��¸É�°¥¼n�¦³®ªn�µ�Á�¦ºÉ�°�®¤µ¥ª�Á¨È��Á�d���d��� �Â¨³­µ¤µ¦�¤¸�°µ¦r��·�ªÁ¤��r�Å�o�¤µ��ªn�µ®�¹É���´�ª

�Î�µÅ¤Á¦µ�¹��Ä�o�Â¤Ã�¦�¸É�¤¸�̈ ´��¬�³�¨o�µ¥¢{���r��´��� Á�n��� MIN(x,y) MAX(x,y) � ®¦º�°�
ABS(x) �Â���¸É��³Á�¸�¥�Ä®o�°¥¼n�Ä�¦¼���°�¢{���r��´���"� � �Á®�»��¨�È��º�°ªn�µ��o�µÁ¦µÅ¤n�Ä�o�Â¤Ã�¦¨´��¬�³�¸Ê�Â�n�
Á¦µÁ�¸�¥�¢{���r��´���¹Ê��Ä�o�Â���Á�n��
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int MIN (int x, int y)
{

return (x > y) ? y : x;
}

int MAX (int x, int y)
{

return (x > y) ? x : y;
}

int ABS (int x)
{

return (x >= 0) ? x : -x;
}

�¹É��Á¦µ�Î�µÅ�Ä�o��µ�Ä�¨´��¬�³Á�̧�¥ª�́���́���¸É�Á¦µÄ�o�Â¤Ã�¦Å�o�� Â�n�¤¸��o�°Â���n�µ��º�°�o�µÁ¦µÁ�̧�¥�Á�}��
¢{���r��´��Á¦µ�³Ä�o�Å�o�Á�¡µ³�´���´�ªÂ�¦�¸É�Á�}��� int � Á�n�µ�´Ê����µ¤�´�ª°¥n�µ�¢{���r��´���´Ê��­µ¤�� � � Á¤ºÉ�°Á¦µ�o�°�
�µ¦Ä�o��´���´�ªÂ�¦�¸É�Á�}��Á¨��Î�µ�ª��¦·��Á�n���double �®¦º�°� float � � Á¦µ�³�o�°�Á�¸�¥�¢{���r��´��Á¡·É�¤Á�·�¤
�¹Ê��¤µ�¸É�Ä�o��́���́�ªÂ�¦Â���̧Ê�� Â�n��o�µÁ¦µÄ�o�Â¤Ã�¦Á¦µ­µ¤µ¦�Ä�o�Å�o��́��Â���°��o�°¤¼�̈ ®¨µ¥ÇÂ�����
Á¡¦µ³Â¤Ã�¦Á�}���µ¦Â���¸É�­´��¨´��¬�r���o�ª¥Ã�Á���¸É�Á¦µÅ�o��·�¥µ¤Åªo��Á�n���Á¦µÄ�o�Å�o��´Ê���o�°¤¼�̈ Â��� int

Â¨³�double

MIN(3.1, 1)
MAX(1.1, -1.55)
ABS(3-1.332)
ABS(-3.4)

�°��µ��̧Ê�� Â¤Ã�¦¥́��¤¸��o�°�̧�Á®�º�°�µ¦Ä�o�¢{���r��´��Ä�Á¦ºÉ�°��°��ªµ¤Á¦È�ªÄ��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤
Á¡¦µ³�µ¦Ä�o�Â¤Ã�¦Á�}���µ¦Â���¸É�­n�ª��°�Ã�¦Â�¦¤Ã�o��®¦º�°Ã�Á���n�µ�ÇÃ�¥�¦�� � Á¤ºÉ�°Á�¦¸�¥�Á�¸�¥�
�´���µ¦Á¦¸�¥�Ä�o�¢{���r��´��Â¨o�ª� Á¦µ�³Á®È��Å�o�ªn�µÃ�¦Â�¦¤�Î�µÁ�}���o�°��´���Î�µ­Î�µÁ�µ�°�¡µ¦µ¤·�Á�°¦r�Â�n�̈ ³
�́�ª�°�¢{���r��´���n�°��¸É��³Á¦¸�¥�­n�ª��°�¢{���r��´���¹Ê��¤µ�Î�µ�µ�Â¨³Á¤ºÉ�°¢{���r��´�����µ¦�Î�µ�µ��È��o�°�
�Î�µ¨µ¥®�n�ª¥�ªµ¤�Î�µ�°�­Î�µÁ�µÁ®¨n�µ�´Ê����¹É��¦ª¤Â¨o�ª�Î�µÄ®o�Ä�o�Áª¨µ¤µ��ªn�µÄ��¦�¸��¸É�Á¦µÄ�o�Â¤Ã�¦

� �o�µ¢{���r��´��¤¸���µ�Á¨È��Â¨³­´Ê���Á¦µ�È�¤´���³Á�¸�¥�Ä®o�°¥¼n�Ä�¦¼���°�Â¤Ã�¦�Ã�¦�­´��Á��ªn�µ�Á¦µÅ¤n�
�ª¦� Á�¸�¥�Â¤Ã�¦�¸É�¤¸���µ�Ä®�n�®¦º�°¥µªÁ�·��Å�� Á¡¦µ³�´���¸É��¨n�µªÅ��µ¦Ä�o�Â¤Ã�¦Á�}���µ¦Â���¸É��o�°
�ªµ¤Ã�¥�¦�� Â¤o�ªn�µÃ�¦Â�¦¤�³�Î�µ�µ�Å�o�Á¦È�ª� � Â�n�¤¸��o�°Á­¸�¥�º�°��µ��°�Ã�¦Â�¦¤Ã�¥¦ª¤�³¤¸�
��µ�Ä®�n��¹Ê��¤µ��ªn�µÄ��¦�¸��¸É�Á¦µÁ�¸�¥�Ã�¥Ä�o�¢{���r��´��� Ã�¥Á�¡µ³Á¤ºÉ�°¤¸��µ¦Ä�o�Â¤Ã�¦Â���¸É�Ã�Á��
Ä�Ç�¸É�¤¸���µ�¥µª®¨µ¥Ç�¦´Ê��Ä�Ã�¦Â�¦¤Ã�o��Á¡¦µ³�¨°��´Ê��Ã�¦Â�¦¤� Á¦µÁ�¸�¥�Ã�¦Â�¦¤Ã�o���°�
¢{���r��´��Á¡¸�¥��¦´Ê��Á�̧�¥ªÂ¨³Á�¸�¥�Â�n��Î�µ­´É��Á¦¸�¥�Ä�o�¢{���r��´��Á�n�µ�´Ê��Ä��µ¦Ä�o�Â�n�̈ ³�¦´Ê��� Ä���³�¸É��µ¦
Á¦¸�¥�Ä�o�Â¤Ã�¦Â�n�̈ ³�¦´Ê��Á�}���µ¦Â���¸É��»���Î�µ­´É���µ¦�Î�µ�µ��´Ê��®¤��¸É��·�¥µ¤Åªo�Ä�Â¤Ã�¦
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­¦»��Å�o�ªn�µ��o�µ¢{���r��´��¤¸���µ�Á¨È��Â¨³­´Ê���Â¨³Á¦µ�o�°��µ¦Ä�o�®¨µ¥Ç�¦´Ê���Á¦µ­µ¤µ¦�Á�¸�¥�Ä®o�
°¥¼n�Ä�¦¼���°�Â¤Ã�¦Å�o�

�{��®µ­Î�µ�´���¸É�¤´���³Á�·���¹Ê��Å�o��n�°¥ÇÁ¤ºÉ�°¤¸��µ¦�·�¥µ¤Â¤Ã�¦Ä�Á�·��¢{���r��´���³Á�¸É�¥ª�o�°��´��
�ªµ¤­Î�µ�´���°��µ¦Ä�o�Á�¦ºÉ�°�®¤µ¥ª�Á¨È��Á�d���d��Ä�Â¤Ã�¦­Î�µ®¦´��­n�ª��¸É�Á�}��¡µ¦µ¤·�Á�°¦r��Á¦µ­´��Á��
Å�o��µ��´�ª°¥n�µ��n�°Å��¸Ê������o�µÁ¦µÁ�¸�¥�Â¤Ã�¦­Î�µ®¦´���ABS(x) �Ä®¤n�Á�}��

#define ABS(x)      (x >= 0 ? x : -x)

�´���´Ê���o�µÁ¦µÄ�o�Â¤Ã�¦�´���´�ª°¥n�µ��n�°Å��¸Ê�Ä�Ã�¦Â�¦¤�Á�n��

int x = -3;
int y = ABS( x+2 );

�È��³®¤µ¥�¹��

int x = -3;
int y = ( x+2  >= 0 ? x+2  : - x+2 );

Â¨³�´�ªÂ�¦�y ��³¤¸��n�µÁ�n�µ�´������¹É��Á�}���n�µ�¸É�Å¤n��¼���o�°��µ¤�¸É�Á¦µ�o�°��µ¦�Â¨³�¸É��¼���o�°��ª¦�³Á�}�����
Á¡¦µ³�n�µ­´�¤�¦¼��r��°��¨¦ª¤�°�����Â¨³�����º�°�����́���´Ê���µ¦�·�¥µ¤Â¤Ã�¦�ª¦�³Ä­n�Á�¦ºÉ�°�®¤µ¥ª�
Á¨È��Ä®o��́��¡µ¦µ¤·�Á�°¦r��¸É�Á�¸É�¥ª�o�°��´���Î�µ�ª��´�ªÁ¨��n�µ�Ç� Â¨³Â¤Ã�¦�¸É��¼���o�°��³�o�°�Á�¸�¥�Ä®o�°¥¼n�Ä�
¦¼��Â���¸Ê���Ã�¦�­´��Á��Á�¦ºÉ�°�®¤µ¥ª�Á¨È���¸É�Å�o�Ä­n�Á¡·É�¤Á�·�¤�

#define ABS(x)      ((x) >= 0 ? (x) : -(x))

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

#define ABS(x)      ((x) >= 0 ? (x) : -(x))

int x,y;
  .
  .
  .
y = ABS( x++ );

�´���´Ê���¦³Ã¥��¸É�Á¦¸�¥�Ä�o�Â¤Ã�¦�³Ä®o��¨¨´�¡�r��́���¸Ê�

y = (( x++ ) >= 0 ? ( x++ ) : -( x++ ));
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�³Á®È��Å�o�ªn�µ� ¤¸��µ¦Ä�o�Ã°Á�°¦r�Á¦Á�°¦r�� ++� ­°��¦´Ê��Å¤n�ªn�µÁ�ºÉ�°�Å��³Á�}���¦·��®¦º�°Á�È���È��µ¤� Á¡ºÉ�°Ä®o�Á®È��
�ªµ¤Â���n�µ�Á¦µ¨°�­¤¤»��·�ªn�µ� x � ¤¸��n�µÁ¦·É�¤�o��Á�n�µ�´��� ��� Â¨³Á¦µ�o�°��µ¦®µ�n�µ­´�¤�¦¼��r��°��´�ªÂ�¦�
x �Â¨³®¨´���µ��´Ê���È�Á¡·É�¤�n�µ�°��´�ªÂ�¦�¸Ê��¹Ê��°¸��®�¹É�����o�µÁ¦µÄ�o�¢{���r��´��

int ABS (int x)
{

return (x > 0) ? x : -x;
}

Á¦µ�³Å�o��n�µ�°��́�ªÂ�¦�y

y = ABS(x++);

Á�}�����Â¨³�x ��³¤¸��n�µÄ®¤n�Á�}�������Â�n��o�µÁ¦µÄ�o�Â¤Ã�¦

#define ABS(x)      ((x) >= 0 ? (x) : -(x))

�́�ªÂ�¦�y ��³¤¸��n�µÁ�n�µ�´������Â¨³�x ��³¤¸��n�µÄ®¤n�Á�}�����
�µ��´�ª°¥n�µ��¸Ê�Á¦µÁ®È��Å�o�ªn�µ� � �µ¦Ä�o�Â¤Ã�¦�´Ê��¤¸��ªµ¤Â���n�µ��µ��µ¦Á¦¸�¥�Ä�o�¢{���r��´��°¥n�µ�

¥·É����´���´Ê���ª¦�³¦³¤´��¦³ª´���µ¦Ä�o�Â¤Ã�¦�#define ��¸É�Ä�o��µ��¨o�µ¥�´��¢{���r��´��� �Â�n�¤·�Å�o�®¤µ¥�¹��ªn�µ�
Á¦µ�ª¦�³®¨¸��Á¨¸É�¥��µ¦Ä�o�Â¤Ã�¦Ä�¨´��¬�³�¸Ê��

Á¤ºÉ�°Á¦µ�·�¥µ¤Â¤Ã�¦�¸É�¤¸�°µ¦r��·�ªÁ¤��r��Á�n���ABS(X) �Á¦µ�³�o�°�Á�¸�¥��ºÉ�°�°�Â¤Ã�¦�·���´��ª�Á¨È��Á�d��
®o�µ¤Áªo���¸É�ªn�µ�Åªo���´�ª°¥n�µ��¸É��·���Á�n��

#define ABS (x)   ((x) >= 0 ? (x) : -(x))

Ä��´�ª°¥n�µ��¸Ê��¡¦¸�Ã�¦Á�­Á�°¦r��³Á�o�µÄ�ªn�µ�Â¤Ã�¦�ABS�Å¤n�¤¸�°µ¦r��·�ªÁ¤��r�Ä�Ç

�´�ª°¥n�µ��n�°Å�Â­��Ä®o�Á®È��ª·��¸��µ¦Á�¨¸É�¥�¢{���r��´��­´Ê��ÇÄ®o�Á�}��Â¤Ã�¦Ã�¥Ä�o��Î�µ­´É��� #define � Á�n���
¢{���r��´���°��¼o�Ä�o��print_usage() ��¹É���·�¥µ¤Åªo��´���¸Ê�

void print_usage()
{
   printf ("Usage : %s\n", "talk <user_name> [<tty>]");
}

Á¦µ�È�Á�¸�¥�Ä®o�°¥¼n�Ä�¦¼���°�Â¤Ã�¦

#define PRINT_USAGE() \
{ \
   printf("--------------------------------------\n"); \
   printf("Usage: %s\n","talk <user_name> [<tty>]\n"); \
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   printf("--------------------------------------\n"); \
}

Áª¨µÁ¦µÁ¦¸�¥�Ä�o�Â¤Ã�¦�¸Ê��Á¦µ�È�Á�¸�¥�Å�o�°¥n�µ��n�µ¥Á®¤º�°��´��Áª¨µÁ¦µÁ¦¸�¥�Ä�o�¢{���r��´���Á�n��

PRINT_USAGE();

Á�ºÉ�°��µ�ªn�µÂ¤Ã�¦�PRINT_USAGE()Ä�o�Â���¦³Ã¥��Î�µ­´É��Á�·���o�°���´���´Ê��Á�¦ºÉ�°�®¤µ¥� ; ��̧É�°¥¼n��n�°
�o�µ¥�È�Å¤n��Î�µÁ�}���o�°�Ä�o�� Â�n��o�µÁ�¸�¥�Åªo��È�Å¤n��·��°³Å¦� �­Î�µ®¦´��Ä��¦�¸��´�ª°¥n�µ��¸Ê�Á�n�µ�´Ê���� Á¡¸�¥�Â�n�Á¦µ
�o�°�Á�o�µÄ�ªn�µÁ¦µÁ�¸�¥��¦³Ã¥��Î�µ­´É��­°��¦³Ã¥��n�°�o�µ¥�´��� �¦³Ã¥�®�¹É��Á�}���¦³Ã¥�Á�·���o�°�� °¸��
�¦³Ã¥�®�¹É��Á�}���¦³Ã¥�ªn�µ�Á�¨n�µ

{
   printf("--------------------------------------\n");
   printf("Usage: %s\n","talk <user_name> [<tty>]\n");
   printf("--------------------------------------\n");
};

Ã�¦�­´��Á��ªn�µ�Á�¦ºÉ�°�®¤µ¥� \ �®¦º�°�EDFNVODVK��¸É�°¥¼n��o�µ¥�¦¦�´���°��¦³Ã¥��Î�µ­´É��Å�Á¦��¸�¢��´Ê���Î�µ
®�o�µ�¸É�� Â�o��Ä®o�¡¦¸�Ã�¦Á�­Á�°¦r��¦µ�ªn�µ��o�°�ªµ¤�n�µ�ÇÄ��¦¦�´���¸É��µ¤¤µ� ��¦¦�´���´��Å�Ä�Ã�¦Â�¦¤
Ã�o�����́Ê��Á�}���o�°�ªµ¤�̧É��n�°Á�ºÉ�°��́���µ��¦¦�́��Ä���³�́Ê���º�°�°¥¼n�Ä��¦³Ã¥�Á�̧�¥ª�́��

�´�ª°¥n�µ��n�°Å��º�°�µ¦Á�¸�¥�Â¤Ã�¦�¸É�Ä�o�­¨´���n�µ�°�Á¨��Î�µ�ª�Á�È�¤­°��Î�µ�ª��¸É�Á�È��Åªo�Ä��´�ªÂ�¦Â��
int

#define INT_SWAP(X,Y) \
{ int tmp = X; X = Y; Y = tmp; }

Â�n�Â¤Ã�¦�̧Ê�Ä�o�Å�o��́���́�ªÂ�¦­°��́�ªÂ��� int � Á�n�µ�´Ê��� �o�µÁ¦µ�o�°��µ¦�³Á�¸�¥�Â¤Ã�¦Ä®o�Ä�o�Å�o��´���´�ª
Â�¦­°�� �́�ª­Î�µ®¦´��®¨µ¥ÇÂ���o�°¤¼�̈ � ��́�ªÂ�¦�´Ê��­°��o�°�¤¸�Â���o�°¤¼�̈ Á®¤º�°��´���� Á�n��� int ��
float ��double �Á¦µ�È��Ä�o�ª·��¸��µ¦�´���n�°Å��¸Ê�

#define SWAP(X,Y, TYPE) \
{ TYPE tmp = X; X = Y; Y = tmp; }

�´�ª°¥n�µ��µ¦Á¦¸�¥�Ä�o�Â¤Ã�¦�´Ê��­°�Ä�Ã�¦Â�¦¤�È�Á�n��

#include <stdio.h>

#define INT_SWAP(X,Y) \
{ int tmp = X; X = Y; Y = tmp; }

#define SWAP(X,Y, TYPE) \
{ TYPE tmp = X; X = Y; Y = tmp; }
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int main()
{

int   x=5, y=-10;
float i=5.0, j=-10.0;

printf ("%5d %5d\n", x, y);
INT_SWAP(x, y);
printf ("%5d %5d\n\n", x, y);

printf ("%5.1f %5.1f\n", i, j);
SWAP(i, j, float );
printf ("%5.1f %5.1f\n", i, j);

return 0;
}

�°��µ��̧Ê�¥́��¤̧�Â¤Ã�¦�̧É�Å�o��·�¥µ¤Åªo�Â ö�ªÃ�¥�°¤Å¡ r̈�Á¨°¦r���¹É��Á¦̧�¥�ªn�µ�%XLOW�,Q�0DFUR��º�°

Â¤Ã�¦ �ªµ¤®¤µ¥
__LINE__ Â���¸É�®¤µ¥Á¨��°��¦¦�´��£µ¥Ä�Ã�¦Â�¦¤Ã�o��Ä���³�¸É�Á¦¸�¥�Ä�o�
__FILE__ Â���¸É��ºÉ�°�°�Å¢¨r��¸É�Á�È��Ã�¦Â�¦¤Ã�o��Ä���³�´Ê��
__TIME__ Â���¸É�Áª¨µ�¸É�Å�o��Î�µ�µ¦�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o��
__DATE__ Â���¸É�ª´��Á�º�°��e��¸É�Å�o��Î�µ�µ¦�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o��
__STDC__ Â���¸É��n�µ���¸É�����o�µ�°¤Å¡¨r�Á¨°¦r�­�´��­�»��¤µ�¦µ�µ��$16,

�´�ª°¥n�µ��µ¦Ä�o��Á�n��

#include <stdio.h>

int main()
{

printf("This program was compiled on %s at %s\n",
  __DATE__, __TIME__ );

printf("Source code file : %s\n", __FILE__ );
return 0;

}

�°��µ��¸Ê�Á¦µ¥´��­µ¤µ¦��·�¥µ¤Â¤Ã�¦­Î�µ®¦´��µ¦­¦o�µ�Â�ª�´�ª°´���¦³��6WULQJ��Å�o�Ã�¥Ä�o�­´��¨´��¬�r��#��
Á�n��

#define STRING(s) #s
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Á�}���µ¦Á�¨¸É�¥�Ã�Á���¹É��Á�}��°µ¦r��·�ªÁ¤��r��°�Â¤Ã�¦� 675,1*� Ä®o�Á�}��Â�ª�´�ª°´���¦³Ä�£µ¬µ�¸�Ã�¥
¡¦¸�Ã�¦Á�­Á�°¦r���¹É���³Á�·�¤Á�¦ºÉ�°�®¤µ¥�" ��¸É�®´�ªÁ¨��o�µ¥°µ¦r��·�ªÁ¤��r��°�Â¤Ã�¦��´�ª°¥n�µ�Á�n��

printf("%s\n", STRING (Hello World !));

�³Ä®o��¨Á®¤º�°��Î�µ­´É��

printf("%s\n", "Hello World !");

�́�ª°¥n�µ�°̧���́�ª°¥n�µ�®�¹É��Â­��Ä®o�Á®È���ªµ¤­µ¤µ¦�Ä��µ¦Á�¨¸É�¥�°µ¦r��·�ªÁ¤��r��°�Â¤Ã�¦Ä®o�Á�}��
Â�ª�́�ª°́���¦³

#define ASSERT(condition) \
if (!(condition)) { \

printf("Condition failed : %s\n", \
  #condition); \

exit(-1); \
}

Â¤Ã�¦�¸Ê�¤¸�̈ ´��¬�³�µ¦�Î�µ�µ��¨o�µ¥¢{���r��´��� Ã�¥¤¸�� condition � Á�}��°µ¦r��·�ªÁ¤��r�� Â¨³Â¤Ã�¦�¸Ê�Ä�o�
Â���¦³Ã¥�Á�·���o�°��¹É��Á�}��Ã�¦�­¦o�µ��°��¦³Ã¥�Á�ºÉ�°�Å�Â��� if � � Â¨³Ä�o�Ä��µ¦�¦ª�Á�È��Á�ºÉ�°�Å�
�¹É���Î�µ®��Ã�¥� condition � �́�ª°¥n�µ��µ¦Ä�o��µ�� Á�n��� ­¤¤»��·�ªn�µ� x � Á�}���́�ªÂ�¦� �o�µÁ¦µ�o�°��µ¦
�Î�µ®��Ä®o��x �¤¸��n�µÁ�}���Î�µ�ª�Á�È�¤�ª�®¦º�°«¼��¥r�Á�n�µ�´Ê���¹É��Ä�o�Á�}��Á�ºÉ�°�Å�­Î�µ®¦´���n�µ�°�� x ���o�µ�n�µ�°�
�´�ªÂ�¦�¸Ê�Å¤n�Á�}��Å��µ¤Á�ºÉ�°�Å��È�Ä®o�®¥»���µ¦�Î�µ�µ��°�Ã�¦Â�¦¤Â¨³¡·�¤¡r�Á�ºÉ�°�Å��´���¨n�µª°°��µ�
�°£µ¡Ã�¥Ä�o��Î�µ­´É���printf()

ASSERT(x >= 0);

�o�µ� x � ¤¸��n�µ�o�°¥�ªn�µ� �� Á�n��� x � ¤¸��n�µÁ�n�µ�´��� ��� � �´Ê���°��o�µ����È��³¡·�¤¡r��o�°�ªµ¤Ä�¨´��¬�³�¸Ê�°°�
�µ��°£µ¡

Condition failed : x >= 0

�µ¤¤µ�¦µ�µ�� $16,� � Á¦µ­µ¤µ¦��·�¥µ¤Â¤Ã�¦�¸É�­µ¤µ¦�Ä�o�Ä��µ¦�¦³�°�Ã�Á���¸É�Á�}��°µ¦r��·�ª �
Á¤��r��°�Â¤Ã�¦�¸Ê�Á�o�µ�o�ª¥�´��� Ã�¥Ä�o�­´��¨´��¬�r�� ��� � �¹É��Á�}��Ã°Á�°¦r�Á¦Á�°¦r�®�¹É���°�¡¦¸�Ã�¦Á�­Á�°¦r��
�´�ª°¥n�µ��µ¦Ä�o��µ��Á�n��

#define PASTE(arg1,arg2)  arg1 ## arg2

�´���´Ê���o�µÁ¦µÁ�¸�¥��Î�µ­´É��ªn�µ

PASTE(Hello world   ,   !)
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�È��³®¤µ¥�¹��

Hello world!

Á�}���µ¦�n�°Ã�Á���´Ê��­°�Á�o�µ�o�ª¥�´��� Ã�¦�­´��Á��ªn�µ�¸É�ªn�µ��¸É�°¥¼n��o�µ�®�o�µÂ¨³�o�µ�®¨´��°µ¦r��·�ªÁ¤��r�Â�n�
¨³�´�ª�³�¼���´���·Ê��Å����Î�µªn�µ�Hello �Â¨³�World ��º�°ªn�µ°¥¼n�Ä�°µ¦r��·�ªÁ¤��r�Á�̧�¥ª�́���

Â�n��o�µÁ¦µ�o�°��µ¦�³�n�°Ã�Á���´Ê��­°�Á�o�µ�o�ª¥�´��Â¨³Á�¨¸É�¥�Ä®o�Á�}��Â�ª�´�ª°´���¦³�Á¦µ�È��Î�µÅ�o��́���¸Ê�

#define STRING2(arg1,arg2)       #arg1 ## #arg2
#define STRING3(arg1,arg2,arg3)  #arg1 ## #arg2 ## #arg3

�´���´Ê��Á¤ºÉ�°Á¦µÁ¦¸�¥�Ä�o�Â¤Ã�¦�STRING2 (tmp, 0001) ��È��³®¤µ¥�¹��

"tmp0001"

­Î�µ®¦´��Â¤Ã�¦�STRING2�®¦º�°�STRING3 �¸É�Å�o��·�¥µ¤�µ¤�´�ª°¥n�µ��´Ê���Á¦µ�³�o�°��n�µ�°µ¦r��·�ªÁ¤��r�
�¸É�Á�}��Ã�Á��Â¨³�³�o�°�Å¤n�Ä�n�Â�ª�´�ª°´���¦³�¸É�¤¸�Á�¦ºÉ�°�®¤µ¥�" �°¥¼n�®´�ªÂ¨³�o�µ¥���´���´Ê���o�µÁ¦µÁ�¸�¥�ªn�µ

STRING2 ("tmp", 0001)
STRING2 (tmp, "0001")
STRING2 ("tmp", "0001")

Â��Ä�Â��®�¹É����¹���º�°ªn�µ�·���»���¦³­��r���Â�n�Å¤n��·��®¨´��Åª¥�¦�r��°�£µ¬µ�¸�����¨�¸É��³Å�o��º�°

"\"tmp\"0001"
"tmp\"0001\""
"\"tmp\"\"0001\""

��� �Î�µ­́É���#include

�µ¦Ä�o��¦³Ã¥��Î�µ­´É��Å�Á¦��̧�¢� #include � �´Ê��Á¦µÅ�o��Î�µ�ªµ¤¦¼o��´��Å��o�µ�Â¨o�ªÄ�®¨µ¥Ç�
Ã�¦Â�¦¤�́�ª°¥n�µ�

#include �®¤µ¥�¹����µ¦Â�o��Ä®o��°¤Å¡¨r�Á¨°¦r�� ��o�µ�³�¨n�µªÄ®o��¼���o�°�� Á¦µ�³®¤µ¥�¹��¡¦¸�
Ã�¦Á�­Á�°¦r����¦µ�ªn�µ��³�o�°�Â�¦�Å¢¨r�Ä�Á�o�µÄ�Ã�¦Â�¦¤Ã�o����´���´Ê���o�°�ªµ¤�n�µ�Ç�¸É�°¥¼n�Ä�Å¢¨r��´��
�¨n�µª�È��³�¼��Â�¦�Á�o�µÄ�Ã�¦Â�¦¤Ã�o��Ä��¦¦�´���¸É�¤¸�Å�Á¦��¸�¢ #include � �¸Ê�°¥¼n�� � ª·��¸��µ¦�¸Ê�¤¸��o�°�¸�
�º�°� Â���¸É�Á¦µ�³Á�¸�¥�Ã�¦Â�¦¤Ã�o���¸É�¤¸��Î�µ�ª��°��¦¦�´��¤µ�Ç� Á¦µ­µ¤µ¦�Â�n��Ã�¦Â�¦¤Ã�o��°°�
Á�}��®¨µ¥Ç­n�ª�� � � Ã�¥Á�È��Åªo�Ä�Â�n�̈ ³Å¢¨r�Â¥��´��� �Î�µÄ®o�Å¢¨r�¥n�°¥Á®¨n�µ�¸Ê�¤¸���µ�Á¨È��� �¹É���³�¸��ªn�µ
Á�¸�¥�Ã�¦Â�¦¤Ã�o���´Ê��®¤�Ä®o�°¥¼n�Ä�Å¢¨r�Á�¸�¥ª�´��Â¨³¤¸���µ�Ä®�n���´�ª°¥n�µ��µ¦Ä�o��Á�n��
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#include <stdio.h>
#include "myheader.h"

�o�µ�ºÉ�°�°�Å¢¨r�Á�¸�¥�°¥¼n�¦³®ªn�µ�Á�¦ºÉ�°�®¤µ¥� < > � ¡¦¸�Ã�¦Á�­Á�°¦r��È��³�o��®µÅ¢¨r��´���¨n�µªÄ�Å�Á¦�
�¦°¦¸É��¸É��Î�µ®��Åªo�Ã�¥�°¤Å¡¨r�Á¨°¦r�� Â�n��o�µÁ�¸�¥��ºÉ�°Å¢¨r��¸É�¤¸�Á�¦ºÉ�°�®¤µ¥� " � �d��®´�ªÂ¨³�o�µ¥� ¡¦¸�
Ã�¦Á�­Á�°¦r��È��³�o��®µÅ¢¨r�Ä�Å�Á¦��¦°¦¸É��¸É�Á¦µ�Î�µ¨´���Î�µ�µ�°¥¼n�� �:RUNLQJ�GLUHFWRU\���n�°� �� ��o�µ¡�
ªn�µÅ¤n�¤¸�Å¢¨r��¸É��o�°��µ¦°¥¼n�Ä�Å�Á¦��¦°¦¸É��´���¨n�µª� �È��³�o��®µÅ¢¨r�Ä�Å�Á¦��¦°¦¸É�¤µ�¦µ�µ��°��°¤
Å¡¨r�Á¨°¦r��n�°Å�� �o�µÅ¤n�¡�Å¢¨r��¸É��o�°��µ¦�°¤Å¡¨r�Á¨°¦r��È��³®¥»���µ¦�Î�µ�µ�Â¨³Â�o���ªµ¤�·��¡¨µ�
�´���¨n�µªÄ®o�Á¦µ�¦µ�

­Î�µ®¦´��¦³����·��´��·��µ¦Â��¥¼��·���r�� �81,;�� Å¢¨r�­n�ª�®´�ª� �+HDGHU�)LOHV���¸É�Á¦µ¤´���³Â�¦�
Á�o�µÄ�Ã�¦Â�¦¤Ã�o���°�Á¦µÁ­¤°Ç� ¤´���³¡�°¥¼n�Ä�Å�Á¦��¦°¦¸É��n�°Å��¸Ê�� Â�n�°¥n�µ�Å¦�È��µ¤�È��¹Ê��°¥¼n��´��
Á�¦ºÉ�°��°¤¡·�ªÁ�°¦r�®¦º�°Áª·�¦�r�­Á��´��� �:RUNVWDWLRQ�� Â�n�̈ ³¥¸É�®o�°�¸É�Ä�o��¹É��¤¸�Ã�¦�­¦o�µ��°�¦³��Å¢¨r�
�o�°¤¼�̈ ­Î�µ®¦´��¥¼��·���r��¸É�Â���n�µ��´��°°�Å�

/usr/include
/usr/local/include

��� �µ¦Á º̈�°�Â�¨�µ�­n�ª��°�Ã�¦Â�¦¤Ã�o��

Ä��µ��¦´Ê��Á¦µ�o�°��µ¦Á¨º�°�Â�¨Ã�¦Â�¦¤Ã�o���°�Á¦µÁ�¡µ³�µ�­n�ª�Á�n�µ�´Ê��� Á�n��� Ä��n�ª�
Áª¨µ�¸É�Ã�¦Â�¦¤¥´��Å¤n�Á­¦È��Á¦¸�¥�¦o�°¥� Â¨³�o�°�¤¸��µ¦�¦ª�­°��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤�¸É�Á�¸�¥��¹Ê��
�n�°�� Ã�¥¤¸��µ¦Á�¸�¥��Î�µ­´É��Á¡·É�¤Á�·�¤Åªo��´Ê��Â�n�Â¦��¸É��n�ª¥Ä��µ¦�¦ª�­°��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤� Á�n���
¦µ¥�µ��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤Ä®o��¦µ�Á�}��¦³¥³Ç� ¡·�¤¡r��o�°�ªµ¤°°��µ��°£µ¡Áª¨µÃ�¦Â�¦¤
�Î�µ¨´���Î�µ�µ�Á¡ºÉ�°Ä®o��¦µ�ªn�µÃ�¦Â�¦¤�Î�µ¨´���Î�µÁ�·���µ¦Ä��´Ê���°�Ä�®¦º�°¤¸��{��®µ°¥n�µ�Å¦� Á�}���o����
®¨´���µ��¸É�Å�o��¦ª�­°�Â¨o�ª� Á¤ºÉ�°�Î�µÃ�¦Â�¦¤�¸Ê�Å�Ä�o��µ��¦·��� �Î�µ­´É���¸É�¦µ¥�µ��o�°¤¼�̈ Á�¸É�¥ª�´���µ¦�Î�µ
�µ��°�Ã�¦Â�¦¤�È�Å¤n��Î�µÁ�}��� Á¡¦µ³�́Ê���°�®¦º�°�Î�µ­´É��Á®¨n�µ�´Ê��Ä�o�Á�¡µ³­Î�µ®¦´���n�ª¥Ä��µ¦�¦ª�
­°��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤Á�n�µ�´Ê����´���´Ê���È��³Á�}���µ¦�¸��o�µ®µ�­µ¤µ¦��Î�µ®��Å�o�ªn�µ�Á¤ºÉ�°Å®¦�°¤
Å¡¨r�Á¨°¦r��ª¦�³�°¤Å¡¨r��´Ê���°�Ä�­n�ª�Ä��°�Ã�¦Â�¦¤Ã�o��� Á�n��� �o�µÅ¤n��o�°��µ¦�°¤Å¡¨r��µ��Î�µ­´É��
®¦º�°�´Ê���°��µ¦�Î�µ�µ�Ä��Á¦µ�È�­µ¤µ¦�Á¨º�°��Î�µ®��Å�o��®¦º�°�Î�µ®��Á�ºÉ�°�Å�ªn�µ��o�µÁ�ºÉ�°�Å�Á�}���¦·���È�
Ä®o��°¤Å¡¨r�Ã�o��­n�ª�®�¹É��� �o�µÁ�ºÉ�°�Å�Á�}��Á�È���È�Ä®o��°¤Å¡¨r�°¸��­n�ª�®�¹É��Ã�¥Å¤n��Î�µÁ�}���o�°�¨��Î�µ­´É��
®¦º�°�´Ê���°�Á®¨n�µ�´Ê��°°��µ�Ã�¦Â�¦¤Ã�o����Ä�£µ¬µ�¸�¤¸�Â¤Ã�¦®¨µ¥��´�ª­Î�µ®¦´��®�o�µ�¸É��´���¨n�µª
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����� �Î�µ­́É����#if, #else, #elif, #endif

Å�Á¦��¸�¢Á®¨n�µ�¸Ê�Á¦µÄ�o�Ä��µ¦�Î�µ®��ªn�µ� Á¤ºÉ�°Ä�Á¦µ�³Á¨º�°�­n�ª��°�Ã�¦Â�¦¤Ã�o��Ä�­Î�µ®¦´��
�µ¦�°¤Å¡¨r�� Ã�¥°µ«´�¥Á�ºÉ�°�Å�Á�}���´�ª�Î�µ®��� � ¦¼��Â��°¥n�µ��n�µ¥�¸É�­»���°��µ¦�°¤Å¡¨r�Â���´�ª
Á¨º�°��º�°��#if �#endif

#if condition_expression
statement_sequence

#endif

�´�ª°¥n�µ��µ¦Ä�o��µ�Á�n��

/* 1 */ #include <stdio.h>
/* 2 */
/* 3 */ #define VERSION  1.1
/* 4 */
/* 5 */ int main()
/* 6 */ {
/* 7 */   #if (VERSION <= 1.2)
/* 8 */ printf("Program Version %3.1f\n", VERSION);
/* 9 */ #define VERSION 1.2
/*10 */   #endif
/*11 */ return 0;
/*12 */ }

Ã�¦Â�¦¤�´�ª°¥n�µ��¸Ê�¤¸��µ¦Ä�o�Å�Á¦��¸�¢�#if ��#endif ���o�µÂ¤Ã�¦�VERSION�¤�̧�n�µ�o�°¥�ªn�µ®¦º�°Á�n�µ
�́���1.2 �Â¨o�ª�°¤Å¡¨r�Á¨°¦r��³Â�¨�Î�µ­´É��Ä��¦¦�´���¸É����Â¨³����o�µÁ�ºÉ�°�Å�Á�}��Á�È���È��³Å¤n�¤¸��µ¦�°¤
Å¡¨r��Î�µ­´É��Ä��¦¦�´���´Ê��­°�

�°��µ��¸Ê�Á¦µ­µ¤µ¦�Ä�o�Å�Á¦�¦¸�¢�#else �Ä�Ã�¦�­¦o�µ��¦³Ã¥��°��#if #endif ��´���¸Ê�

#if condition_expression
statement_sequence 1

#else
statement_sequence 2

#endif

®¦º�°�o�µÁ¦µ�o�°��µ¦­¦o�µ��¦³Ã¥�Á�ºÉ�°�Å��¸É��o�°��´��®¨µ¥�´Ê���Á¦µ�È�­µ¤µ¦��Î�µÅ�o��Ã�¥Ä�o��#elif �Á¡·É�¤
Á�·�¤�Á�n��

#if condition_expression 1

    statement_sequence 1

#elif condition_expression 2

 statement_sequence 2
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#endif

®¦º�°
#if condition_expression 1

statement_sequence 1

#elif condition_expression 2

statement_sequence 2

#else
statement_sequence 3

#endif

¦¼��£µ¡�¸É��������Ã�¦�­¦o�µ��¦³Ã¥��°���#if - #elsif - #else

�´�ª°¥n�µ��µ¦Ä�o��µ�Á�n��

#define MS_DOS   0
#define UNIX     1

#define OS   UNIX

#if (OS == UNIX)
  #define  PROGRAM_DIR  "/home/user01/Program"
#elif (OS == MS_DOS)
  #define  PROGRAM_DIR  "C:\HOME\USER01\PROGRAM"
#else
  #define  PROGRAM_DIR  ""
#endif
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����� �Î�µ­́É����#ifdef, #ifndef

Å�Á¦��¸�¢�´Ê��­°�Á�}��Å�Á¦��¸�¢�¸É�¤¸�®�o�µ�¸É�Á�¡µ³Á�µ³���º�°� Ä�o�Ä��µ¦�¦ª�­°�ªn�µ Å�o�¤¸��µ¦�·�
¥µ¤Â¤Ã�¦­Î�µ®¦´���ºÉ�°�¸É��Î�µ®��Â¨o�ª®¦º�°Å¤n���¹É��¤¸�¦¼��Â���µ¦Ä�o��¨o�µ¥�´���¦³Ã¥��Î�µ­´É���#if ��´���¸Ê�

#ifdef macro_name
statement_sequence

#endif

#ifdef macro_name
statement_sequence 1

#else
statement_sequence 2

#endif

#ifndef macro_name
statement_sequence

#endif

#ifndef macro_name
statement_sequence 1

#else
statement_sequence 2

#endif

Á¦µ­µ¤µ¦�Á�¸�¥�Å�Á¦��¸�¢�#ifdef �Â¨³�#ifndef �Ã�¥Ä�o��#if �Å�o�
#if defined macro_name

#if !defined macro_name

®¤µ¥�¹��

#ifdef macro_name

#ifndef macro_name

�¹É���³�o�°�Ä�o�¦n�ª¤�´���Î�µªn�µ�defined �Â¨³�!defined ��µ¤ Î̈�µ�́��

��� �Î�µ­́É����#undef

Â¤Ã�¦Ä�Ç�¸É��¼���·�¥µ¤Åªo�Ã�¥�Î�µ­´É��� #define � Á¦µ­µ¤µ¦�¥�Á¨·��Å�o�Ã�¥Ä�o��Î�µ­´É��� #undef ���
�µ¤�¦��·�Â¨o�ªÂ¤Ã�¦Å�o��¸É�Å�o��·�¥µ¤Â¨o�ª�¦´Ê��®�¹É��� �o�µÁ¦µ�³�·�¥µ¤°¸���¦´Ê���¸É�Ä�o�Â���o�°�ªµ¤®¦º�°�»���Î�µ
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­´É��Ä�Ç�³�o�°�Ä�o��Î�µ­´É��� #undef � ¥�Á¨·���µ¦�·�¥µ¤Â¤Ã�¦�¦´Ê���n�°�Â¨o�ª�¹��­µ¤µ¦�Ä�o��Î�µ­´É���
#define ��·�¥µ¤Â¤Ã�¦­Î�µ®¦´���´�ª¦³�»��ºÉ�°�¸É��o�°��µ¦Ä®¤n�°¸���¦´Ê��Å�o�

#undef macro_name

�´�ª°¥n�µ��µ¦Ä�o��µ��Á�n��

#define MAX_SIZE  1024

#undef  MAX_SIZE
#define MAX_SIZE  512

��� �Î�µ­́É�� #error

Å�Á¦��¸�¢�´�ª�¸Ê��´���´��Ä®o��°¤Å¡¨r�Á¨°¦r�®¥»���µ¦�Î�µ�µ�� ¡¦o�°¤�´��¡·�¤¡r��o�°�ªµ¤� ®¦º�°Á®�»��¨
�°��µ¦®¥»���µ¦�°¤Å¡¨r�Ã�¦Â�¦¤Ã�o����µ¤�¦��·�Â¨o�ªÅ�Á¦��¸�¢� #error � �³Ä�o��́���¦³Ã¥�Å�Á¦�
�¸�¢Á�ºÉ�°�Å��Á�n���#if ��#ifdef ��®¦º�°��#ifndef �Á�}���o����¦¼��Â���µ¦Ä�o�Å�Á¦��̧�¢��#error

#error error_message

�¹É���³­n���¨Ä®o��°¤Å¡¨r�Á¨°¦r�¡·�¤¡r��o�°�ªµ¤

Error directive: error_message

°°��µ��°£µ¡Ä�¦³®ªn�µ�Áª¨µ�°��µ¦�°¤Å¡¨r�� � �́�ª°¥n�µ�Á�n���­¤¤»��·�ªn�µ� Á¦µ�o�°��µ¦�³�¦ª�­°�
ªn�µ��n�µ���¸É�Á�·��­´��¨´��¬�r��MAX_LENGTH�¤¸��n�µ¤µ��ªn�µ������®¦º�°Å¤n����o�µÁ�ºÉ�°�Å�Å¤n��¼���o�°�Á¦µ�È�Ä�o�
�¦³Ã¥�� #error � Ä��µ¦®¥»���µ¦�°¤Å¡¨r�� Â¨³Á¡ºÉ�°Â�o��Ä®o��¼o�Ä�o��¦µ�ªn�µ¤¸��µ¦�·�¥µ¤�n�µ�°��
MAX_LENGTH �¸É�Å¤n��¼���µ¤Á�ºÉ�°�Å��´���¨n�µª

#if (MAX_LENGTH > 1024)
#error MAX_LENGTH must be less than 1024.
#endif

��� �Î�µ­́É�� #line

Å�Á¦��¸�¢�#line Ä�o�Ä��µ¦�Î�µ®��Â¤Ã�¦��·��®�¹É���¸É�Ä�o�Â��®¤µ¥Á¨��¦¦�´��Ä�Ã�¦Â�¦¤
Ã�o����__LINE__ ���¹É��¤¸��¦³Ã¥��r�¤µ�Ä��µ¦�¦ª�­°��µ¦�Î�µ�µ��°�Ã�¦Â�¦¤�¦¼��Â���µ¦Ä�o��µ�
Á�}���´���¸Ê�
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#line  line_number   

�´�ª°¥n�µ��µ¦Ä�o��µ��Á�n��

/*1*/ #include <stdio.h>
/*2*/ int main()
/*3*/ {
/*4*/ printf ("Current Line : %d\n", __LINE__);
/*5*/ #line 100
/*6*/ printf ("Current Line : %d\n", __LINE__);
/*7*/
/*8*/ #line 200
/*9*/ printf ("Current Line : %d\n", __LINE__);
/*10*/ return 0;
/*11*/ }

�¨�°�Ã�¦Â�¦¤�º�°

Current Line : 4
Current Line : 100
Current Line : 200

Á¦µ�³Á®È��Å�o�ªn�µ� �n�µ�°�� BB/,1(BB� Ä��¦¦�´���¸É�� �� ¤¸��n�µÁ�n�µ�´��� �� Á¡¦µ³Á�}���n�µ�°�Á¨��¦¦�´��Ä�
��³�´Ê��� �¹É���µ¤�¦��·�Â¨o�ª� BB/,1(BB� �³¤¸��n�µÁ¡·É�¤�¹Ê���¸�̈ ³®�¹É��Á¤ºÉ�°Á¦µ�´���¦¦�´���°�Ã�¦Â�¦¤Ã�o��
�µ���¨�¨n�µ�� � Ä��¦¦�´���¸É�� �� Â¨³� �� Á¦µÄ�o�Å�Á¦��¸�¢� #line � Ä��µ¦�Î�µ®���n�µ�°�Â¤Ã�¦�
BB/,1(BB�Ä®¤n��Ã�¥�n�µ�°��Â¤Ã�¦�¸Ê��³¤¸��n�µÁ�n�µ�´�������Â¨³������µ¤¨Î�µ�´���Á¤ºÉ�°Á¦µ�´Ê���n�µ�°�Á¨�
�¦¦�´��Ä®¤n�Ã�¥Ä�o��Å�Á¦��¸�¢�#line �Ä��¦¦�´���´��Å���n�µ�°��BB/,1(BB��³¤¸��n�µÁ�n�µ�´���n�µÄ®¤n�Â¨³
Ä��¦¦�´���n�°Å��n�µ�°�� BB/,1(BB� �È��³Á¡·É�¤�¹Ê���¸�̈ ³®�¹É���µ¤�¦��·�� ���ªn�µ�³¤¸��µ¦Ä�o�Å�Á¦��¸�¢�
#line �Ä��µ¦�´Ê���n�µ�°��´�ª�´��­Î�µ®¦´��Á¨��¦¦�´��Ä®¤n�°¸���¦´Ê��
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Â�� f��®́���o�µ¥��

�����°�·��µ¥�ªµ¤Â���n�µ�¦³®ªn�µ�Â¤Ã�¦�¸É��·�¥µ¤Åªo�­Î�µ®¦´��­µ¤�¦�¸��n�°Å��¸Ê�

��� #define SQUARE(a)   a*a

��� #define SQUARE(a)  (a)*(a)

��� #define SQUARE(a)  ((a)*(a))

Â¨³¨°��Î�µ�ª��n�µ�°��·�¡��r��n�°Å��¸Ê��­Î�µ®¦´���´Ê��­µ¤�¦�¸�

SQUARE(-2+3)/5

��� ���Á�¸�¥�Â¤Ã�¦�F��G��H�Â¨³� I ��¸É�¤¸�°µ¦r��·�ªÁ¤��r��X��Y�Â¨³�Z��µ¤¦µ¥¨³Á°¸�¥��µ¦�Î�µ�µ��°�
Â¤Ã�¦�¸É���Î�µ®��Åªo�Ä��µ¦µ��o�µ�¨n�µ��¸Ê�Ã�¥Ä�o��#define

Â¤Ã�¦ �µ¦�Î�µ�µ��°�Â¤Ã�¦
F(X,Y,Z)   (X AND Y) OR (NOT X AND Z)
G(X,Y,Z)   (X AND Z) OR (Y AND NOT Z)
H(X,Y,Z)   X XOR Y XOR Z
I(X,Y,Z)   Y XOR (X OR NOT Z)

������Á�¸�¥�Â¤Ã�¦Ã�¥Ä�o��#define �­Î�µ®¦´��®�o�µ�¸É��n�°Å��¸Ê�
Â¤Ã�¦Ä�o�Ä��µ¦Á¨ºÉ�°��·���°�Â�ª�·����µ������·��Å��µ��o�µ¥¤º�°�Á�}���Î�µ�ª��Î�µÂ®�n��Ä�Ç�¸É�

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

ROTATE_LEFT(x, n)

�o�µ�x �¤¸��n�µÁ�n�µ�´��Á¨��¸É�°¥¼n�Ä�¦¼���°�¦³���µ�­°���µ������·���Á�n��

10011100 11011101 00000101 00000110

Â¨³�n�¤¸��n�µÁ�n�µ�´������¨�¸É�Å�o��³�o�°�Á�}���´���¸Ê�

00111001 10111010 00001010 00001101

��Á�¸�¥�Â¤Ã�¦Ä�¨´��¬�³�´���o�µ��o��°¸���¦´Ê��Â�n�Ä�o�­Î�µ®¦´��Á¨ºÉ�°��·��Å��µ��ªµ
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��� ��Á�¸�¥�Â¤Ã�¦�¸É�Ä�o�Ä��µ¦�¦ª�­°�ªn�µ� �·��®¤µ¥Á¨�� � N� � �¸É��´���µ��ªµÅ��o�µ¥Ä�Â�ª�·���°��n�µ
���¸É��X��¹É��Á�}��Á¨��Î�µ�ª�Á�È�¤¤¸��n�µÁ�}��®�¹É��®¦º�°«¼��¥r���¹É��Â¤Ã�¦�³¤¸�¦¼��Â���¸Ê��� IsBitSet(X,N)


