Numeric Convolution


This programs makes the convolution between two real functions.





CONVNUM. [C type]





/* Numeric Convolution for the Casio PB-2000C, v1.0 28-IV-97 (c), released the General Public Licence, Rubén Germán Paco Vargas, Bolivia */





#include <función.h>


#include <convNum.fn>


#include <pVirtual.h>





main()


{


int n_ptos;


float fmin, fmax, gmin, gmax, suma, inicio, final, a0, despl, pto, x, dx;


float largo, largo_g, t, previo;


FILE *fp;


clrscr();


angle(0); /* grados=0, radianes=1, gradientes=2 */





fp = fopen(“convNum.txt”,”r”);


fscanf(fp,”%f,%f, %f, %f,%d”, &fmin, &fmax, &gmin, &gmax, &n_ptos);


fclose(fp);





largo = (fmax - fmin) + (largo_g = gmax - gmin);


dx = largo / n_ptos;


clrscr();





for(pto = fmin; pto < fmax + largo_g + dx / 2; pto += dx){


inicio = fmin > pto - largo_g ? fmin : pto - largo_g;


final = fmax < pto ? fmax : pto;


despl = gmin + pto;


suma = previo = 0;


for(x = inicio; x < final + dx / 2; x += dx){


t = f(x) * g(despl - x);


printf(“%g%c%g “, x, 221, t);


suma += (previo + t) / 2;


previo = t * (x > inicio);


}


pVirtual();


printf(“\narea[%g]:%g\n”, pto, suma * dx * (x > inicio + 3 * dx / 2) );


}


}





Next module contains the functions to operate.  Write the static function at the right of “f =“ and the movil function at the right of “g =“





When you change any function, you must compile CONVNUM too.





convNum.fn [C type]





#define pi 3.14159





/* the static function */


float f(x)


float x;


{


float f;


f = r(x - 1) - r(x - 3) - 2.0 * u(x - 5)


; return (f);


}





/* the movile function */


float g(x)


float x;


{


float g;


g = 3 * (u(x - 2) - u(x - 4) )


; return (g);


}





Next module provides the ability to scroll up and down over the function already ploted using the cursor keys.  You can do this when the plotting has end.  You will realize this when you see the cursor blinking on the screen.  To end the program just press [ENTER]





pVirtual.h [C type]





pVirtual()


{


char i, tecla;


do putchar( ( i = (tecla = getch() ) == 30) | tecla == 31 ? (i ? 16 : 1 ) : 0);


while(tecla != 13);


}





Next module contains the functions`s limits over the X axis.  The first number (1), is the left limit of f(x).  The second number (5) is the right limit of f(x).  The third number (7) is the left limit of g(x) and the fourth (10) number is the right limit of g(x).  The last (9) defines the number of movements to move g( ) over f( )





You don`t need to compile the program any time you change this data.  Compile CONVNUM just the first time.





convNum.txt [S type]





1,5,7,10,9





Next module has the adicional functions not provided by C but they are used to mathematical analysis.  If you want, you can use it to construct the function that you want to plot.  This module is shared with another programs so, if you already had stored it in the PB, you don`t need to store it again.





funcion.h [del tipo C]





/* absolute function for float numbers */


float fabs(x)


float x;


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





/* sign function for float numbers */


float sgn(x)


float x;


{return x>0 ? 1 : x < 0 ? -1 : 0); }





/* round function */


float round(x,n)


float x;


int n;


{return( (int) (x / pow (10,n) + 0.5 * sgn(x)) * pow(10,n) ); }





/* distance function */


float x;


{return( fabs(x - round(x,0) ) ); }





/* function to get the fractionary part of a float number */


float frac(x)


float x;


{return(x - (int)x) ; }





/* unitary function “u” */


float u(x)


float x;


{return( x < 0 ? 0 : 1 ); }





/* unitary ramp */


float r(x)


float x;


{return( x*u(x) ) ; }





 /* factorial function to double float numbers */


double fact(i)


int i;


{


int n;


double  x = 1;


for(n = 2; n <= i; ) x *= n++;


return x;


}


Run sample


Convolution is the area under the product between two functions f(x)*g(t-x).


f(x) is the static funtion and g(x) is the movile function.  g(x) is inverted over the X axis and then is “moved” over f(x) to get the convolution betwen them.





Sample: Make the convolution between


f = r(x-1) - r(x-3) - 2 * u(x-5)


and


g = 3 * (u(x-2) - u(x-4) );





where:


r(x) = {x if x>0; r if x<= 0}


u(x) = {1 if x>0; 0 if x<=0}





The r(x) and u(x) functions are defined in the “funcion.h” so you can use it directly in the main program.  And if you need, mix them with another “C” functions.





1. Write both functions, at the right of “y =“ and “g =“ in the convNum.fn file


2. Store the function`s limits in the “convnum.txt” file.  Remember press [EXE] to store them.


3. Compile CONVNUM


4. RUN it from [c] mode


5. You will see the operations results being displayed in the PB.  This data is for the first point of f(x)*g(t-x).  To see the total area for this point press [EXE] and the PB will displey:





area[1]:12





You will see diferent numbers depending on the function and limits, of course.





The PB will begin to calculate and show the data for the next “movement” of g(x) over f(x) and after press [EXE] you will see the new area.





This cicle data-area-data-area will stop when g(t-x) let f(x) by the right, ending this way the convolution.  The last “area” displayed is the total area.





If you need to know just the resultant points (areas), delete this lines from CONVNUM:





printf(“%g%c%g “, x, 221, t);


and


pVirtual();





This way you will see just the principal convolution`s points.





6. If you want to change the limits, don`t compile again because the compilation is needed just when you change the funcions.


