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Preprocessor Directives:
• Preprocessor reads a source program (file), performs various actions, and passes the resulting output to compiler.

• Actions are defined by preprocessor directives, such as:
#define
#include
#undef

#if

#else
#elif

#endif

#ifdef

#ifndef
#line

#error

#pragma

#define

#define macro 
replacement_text

#define PI 

3.1415926

#define TWOPI

(PI + PI)

#define ALLOC(n,t) 
(malloc(( n) * sizeof( t)))

#define MAX(x,y)
(( x) > (y) ? (x) : (y))

• To define symbolic constants; to define simple expression (macro looks like a function call);

• The preprocessor performs macro expansion, replacing the macro with replacement text (include replacing parameters)

Using macros:
#define TWOPI (3.1415926* 2)

#define MAX( x, y) (( x) > (y) ? (x) : (y))

int main() { /* find the max circumference */


double c1, c2, radius1, radius2;


printf(“ Enter two radius:”);


scanf(“% lf %lf”, &radius1, &radius2);


c1 = TWOPI * radius1;


c2 = TWOPI * radius2;


printf(“ The max circumference is %lf\ n”, MAX( c1, c2));

}

• Regardless of how complex a macro is, the preprocessor simply substitutes the expression for its defined name.

• Always parenthesize the replacement text and parameters.

Wrong:


#define SQ( x) (x* x)


int m = 6, n = 7, h;


h = SQ( m + 2, n – 3); // m + 2 * n – 3
Right:


#define SQ( x) (( x)*( x))


Int m = 6, n = 7, h;


h = SQ( m + 2, n – 3); // (m + 2)*( n – 3)
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#include
• Instructs the preprocessor to replace the current line with the entire contents of the specified file.


#include <filename>


#include “filename”

• File inclusion allows us to create a header file for (1) useful definitions; (2) useful (macro) operations; and (3) useful new data types.
/* default definitions: defs. h */

#include <stdio. h>

#include <stddef. h>

#include <stdlib. h>

#include <string. h>

#define MIN( x, y) (( x) < (y) ? (x) : (y))

#define MAX( x, y) (( x) > (y) ? (x) : (y))

#define INRANGE( x, y, v) (( v) >= (x) && (v) <= (y))

/* hide ugliness of strcmp */

#define SEQ( x, y) (strcmp( x, y) == 0)

#define SLT( x, y) (strcmp( x, y) < 0)

#define SGT( x, y) (strcmp( x, y) > 0)
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Conditional Compilation (#if)
• allow us to compile a program into different versions, depending on our needs.


#if constant_ expression



first_ group_ of_ statements


#else



second_ group_ of_ statements


#endif

/* table averaging function: tavg. c */

double table_ avg( int * p, int n){


int sum = 0;


int *ep = p + n;


#if defined( DEBUG)



printf(“ In function tavg: p = %d, ep = %d\ n”, p, ep);


#endif


for ( ; p < ep; p++) sum += *p;


return (n != 0) ? (double) sum/ n : 0.0;

}

/* using table_ avg function */

#include <stdio. h>

int main(){


int table[] = {91, 50, 77, 28, 11, 62, 83};


int n = sizeof( table)/ sizeof( table[ 0]);


#if defined( DEBUG)



printf(“ In main. c: Average %d values.\ n”, n);


#endif


printf(“ Table average is: %f\ n”, table_ avg( table, n));

}

$ gcc –o test1 –DDEBUG tavg. c main. c

$ gcc –o test2 tavg. c main. c

