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#include <stdio.h> 
 � hogehoge( ); 
 
main() 
{ 
   
  
 
 a = hogehoge( ); 
 
} 
 � � hogehoge( ){ 
 
  
 
   return( ); 
} 
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int int ( )  (int )  
double double ( )  (double )  
char char ( )  (char ) (1 ) 
char char * ( )  (char * )  
void void ( )  (void)  
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extern 

 
 

 
static 
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return( ); 
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a = hogehoge( ); 
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1.3  
C (call by value)

1 2

 

FORTRAN (call by reference)

 
3  

 
(swapf.f) 

swap a b
 

 
c ----- Main routine -------- 
        integer a, b 
 
        a=1 
        b=-1 
 
        call swap(a,b) 
        write(6,*)a,b 
 
        stop 
        end 
 
c ----- Subroutine --------- 
        subroutine swap(a,b) 
        integer a, b, c 
 
        c=a 
 
        a=b 
        b=c 
 
        return 
        end 

 
 

 
f77 -o swapf swapf.f 

 
 

subroutine swap
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(swapc.c) 

C swap a b

main  
 

#include <stdio.h> 
void swap(int a, int b); 
 
/* ----- main funtion --------  */ 
main() 
{ 
        int a, b; 
 
        a=1; 
        b=-1; 
 
        swap(a,b); 
        printf(" %d  %d\n",a,b); 
 
} 
 
/* ----- swap function --------- */ 
void swap(int a, int b) 
{ 
        int c; 
 
        c=a; 
 
        a=b; 
        b=c; 
 
} 
 

 
swap main
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(swapcp.c) 

C swap a b

main  
 
#include <stdio.h> 
void swap(int *a, int *b); 
 
/* ----- main funtion --------  */ 
main() 
{ 
        int a, b; 
 
        a=1; 
        b=-1; 
 
        swap(&a,&b); 
        printf(" %d  %d\n",a,b); 
 
} 
 
/* ----- swap function --------- */ 
void swap(int *a, int *b) 
{ 
        int c; 
 
        c=*a; 
 
        *a=*b; 
        *b=c; 
 
} 
 
 

 
swap

main  
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(noreturn.c) 
printsin

 
 
 

 
#include <stdio.h> 
#include <math.h> 
 
void printsin(double x); 
 
/* ------- main ------------------------- */ 
main() 
{ 
   char a, b; 
   double z; 
 
   while(1){ 
      printf("next value ? (y/n)  "); 
      scanf("%c%c", &a, &b); 
 
      if(a==’y’){ 
         printf("value sin(z) z = "); 
         scanf("%lf%c", &z, &b); 
         printsin(z); 
      }else if(a==’n’){ 
         break; 
      }else{ 
         printf("input should be y or n\n"); 
      } 
   } 
} 
 
/* ------ printsin function ----------------*/ 
void printsin(double x) 
{ 
 
   printf("sin(%lf)=%lf\n",x,sin(x)); 
 
} 
 
 

 

sin  math.h
 -lm  

 
cc -lm -o noreturn noreturn.c 
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(onereturn.c) 
mysin mysin

3  

pow(x,y) xy  
 

 
#include <stdio.h> 
#include <math.h> 
 
double mysin(double theta); 
 
main() 
{ 
 double x, y, z; 
 double dpi, pi=4*atan(1); 
 int i; 
 
 dpi = pi/2/100; 
 
   printf("=== theta     mysin    sin   ===== \n"); 
 
 for(i=0; i<=100; i++){ 
 
  x = dpi*i; 
  y = mysin(x); 
  z = sin(x); 
 
  printf("%lf   %lf   %lf \n", x, y, z); 
 } 
} 
 
/* ================================================ */ 
/*   taylor expansion of sin function               */ 
/* ================================================ */ 
double mysin(double theta) 
{ 
 double yy; 
 
 yy = theta-pow(theta,3)/6+pow(theta,5)/120; 
 
 return(yy); 
 
} 
 
 

 
sin 3  
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1.6  
return FORTRAN

FORTRAN  

p.7

 swapcp.c  
 

(fourreturn.c) 

4  
 
#include <stdio.h> 
#include <math.h> 
 
void sincal(double a1, double a2, 
        double *y1, double *y2, double *y3, double *y4); 
 
/* ======================================================== */ 
/*  main                                        */ 
/* ======================================================== */ 
main() 
{ 
   double z1, z2, wa, sa, seki, shou; 
   double pi = 4*atan(1); 
 
   z1 = pi/3; 
   z2 = pi/6; 
 
   sincal(z1, z2, &wa, &sa, &seki, &shou); 
 
   printf("%lf  %lf  %lf  %lf\n",wa, sa, seki, shou); 
 
} 
 
/* ======================================================== */ 
/*  function  sincal                                        */ 
/* ======================================================== */ 
void sincal(double a1, double a2, 
        double *y1, double *y2, double *y3, double *y4) 
{ 
   double x1, x2; 
 
   x1 = sin(a1); 
   x2 = sin(a2); 
 
   *y1 = x1+x2; 
   *y2 = x1-x2; 
   *y3 = x1*x2; 
   *y4 = x1/x2; 
 
} 
 
 

 
 
1.366025  0.366025  0.433013  1.732051 
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(transpose.c) 
WUDQVSRVH main  

 
transpose(a); 

 
transpose a[5][5]

 

transpose  
 

transpose(int x[][5]) 
 

 

x[][5]

x[5][5]  

x[5][5]  

x[100][100][5][5]
hogehoge hogehoge(int x[][100][5][5])
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#include <stdio.h> 
void transpose(int x[][5]); 
 
/* ----------------- main ----------------------*/ 
main() 
{ 
   int i; 
   int a[5][5] 
     ={11, 12, 13, 14, 15, 
 21, 22, 23, 24, 25, 
 31, 32, 33, 34, 35, 
 41, 42, 43, 44, 45, 
 51, 52, 53, 54, 55}; 
 
   for(i=0; i<=4; i++){ 
      printf("%d %d %d %d %d \n", 
     a[i][0], a[i][1], a[i][2], a[i][3], a[i][4]); 
   } 
 
   transpose(a); 
   printf("\n"); 
 
   for(i=0; i<=4; i++){ 
      printf("%d %d %d %d %d \n", 
     a[i][0], a[i][1], a[i][2], a[i][3], a[i][4]); 
   } 
 
} 
 
/* -------------- transpose function -------------*/ 
void transpose(int x[][5]) 
{ 
   int i, j, temp; 
 
   for(i=0; i<=3; i++){ 
      for(j=i+1; j<=4; j++){ 
         temp = x[i][j]; 
         x[i][j] = x[j][i]; 
         x[j][i] = temp; 
      } 
   } 
} 
 

 
 
11 12 13 14 15  
21 22 23 24 25  
31 32 33 34 35  
41 42 43 44 45  
51 52 53 54 55  
 
11 21 31 41 51  
12 22 32 42 52  
13 23 33 43 53  
14 24 34 44 54  
15 25 35 45 55 
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