This program finds solutions for polinomials with integer coeficients using the Ruffini method.


Solutions finder for integer polinomials


This program has many modules, you must save it in different files.  In this listing, that names are in black, you must store it in the PB-2000C with the same names (including CAPITALS) because it gonna be called with that names from RUFFINI, the main program.





The PB-2000C accepts file names with a maximum of eight letters and an extensión of 3 letters.  Every file can be defined as containing a C program or just data.  This can be changed from the principal menu (you can call it with [etc] key).  In the first case, you will see “C” at the right of the file`s name.  In the second case you will see the “S” letter.





Everithing contained into “ ” is sensible to the spaces included so, be guard with it.  If you have doubts about any place in the program, please look for the PB-2000C manual or instead in an ANSI C manual.





RUFFINI. [del tipo S]





/* Ruffini v1.0 (c) General Public Licence 1997, Ruben German Paco Vargas */





#include <funcion.h>





float p[9];





main()


{


FILE *fp;


char fin;


int grado, i, j;


float ult, div;





fp = fopen(“ruffini.txt”,”r”);


for(j = 0; j < 9; j++){


fscanf(fp, “%f,%c”, &p[j], &fin);


printf(“%g “, p[j]);


if(fin==10) break;


}


printf(“\n=“);


grado = j;


ult = fabs(p[j]);


for(div=1; div <= ult/2.0; div++){


if(frac(ult / div) == 0){


prueba_raiz(&grado,&div);


if(grado==0) break;


}


}


if(p[grado]){


div = ult;


prueba_raiz(&grado,&div);


}


if(grado > 1)imprime_pol(&grado);


if(grado==1){


printf(“(%g) “, p[0]);


exit();


}


if(abs(p[0]) == 1)exit();


printf(“%g”, p[0]);


}





prueba_raiz(grado, div)


int *grado;


float *div;


{


int i, bandera=0, j;


float suma;


for(i = 1; i < 3;){


suma = 0;


for(j = 0; j <= (*grado); j++)


suma = (*div) * (suma + p[j]);


if(suma == 0){


bandera++;


(*grado)--;


for(j=1; j <= (*grado); j++)


p[j] += p[j-1] * (*div);


continue;


}


else{


if(bandera){


printf(“(x%c%g)”, (*div) < 0 ? 43 : 0 , -(*div));


if(bandera != 1){


printf(“^%d”, bandera);


if((*grado) > 0) printf(“*”);


}


}


}


(*div) = -(*div);


i++;


bandera = 0;


}


return;


}





imprime_pol(grado)


int *grado;


{


int j;


printf(“(“);


for(j=0; j <= (*grado); j++){


if(p[j] == 0)continue;


if((p[j] > 0) && (j>0)) printf(“+”);


if(p[j] == -1) printf(“-”);


if(abs(p[j]) != 1 || j==(*grado)) printf(“%g”, p[j]);


if(j < (*grado)) printf(“x”);


if(j < (*grado) - 1) printf(“^%d”, (*grado) - j);


}


printf(“)”);


exit();


}


Next module contains the polinomial coeficients to factorize.  You must store them in this file.  Don`t put spaces between the numbers.  Remeber, you must press the [EXE] key to store this data.  You just need to compile the principal program just one time and change this file any time you want without compile RUFFINI again.





ruffini.txt [del tipo S]


2,0,-40,-4,128,80,0,-256





Next module has the adicional functions not provided by C but they are used to mathematical analysis.  This module is called from RUFFINI because it needs some functions defined here.  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.





File: funcion.h [C type]





/* 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 samples


First coppile the main RUFFINI program.


sample 1:


Factorize:  2x^7 - 40x^5 - 4x^4 + 128x^3 + 80x^2 - 256


Store the coefficients in the ruffini.txt file


2,0,-40,-4,128,80,0,-256


Then go to the [c] mode to run the program and type RUN.  You will see the PB showing: (be patient please)


=(x-2)(x+2)(x-4)(x+4)(2x^3-4)


sample 2:


Factorize: x^5 - 11x^2 - 18x - 8


Store the coefficients in the ruffini.txt file


1,0,-11,-18,-8


Run the program.  You will see the PB showing: (be patient please)


= (x+1)^2 * (x+2) (x-4)


