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ABSTRACT

The purpose of this research is to enhance fractional numbers precision
according to the new representation of fractional numbers, adding some extra
cost to the hardware so we suggest a new number system per representing of

¥
fractional numbersin computers, that depends on the series é —.
n=2

With mathematical, algorithmic study, and its har dwar e of our research, we
consider the two principal formats of real numbersin computers: fixed- point,
floating- point and the cost of the hardware required to store and process the
numbers.

we show the algorithm of the new representation of fractional numbersin
computer s, with some examples. Then we give a proof that therepresentation is
single, and study arithmetic operations on it. we present an addition algorithm
on the new representation and show its correctness.

Then we show in the new representation of fractional numbers: the range of
numbers to be represented, the precision of the number which refers to the
maximum accur acy of the representation and the cost of the hardwarerequired
to store and process the numbers.

Finally, we show the practical programs for (algorithm of the new
representation of fractional numbers, addition operation in the new
representation of fractional numbers)

Key words. Computer arithmetic, Fixed point, Floating point, Fractional
numbers representation, Algorithms and Practices.
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/larith.cpp : Defines the entry point for the console application.
1l

#include "stdafx.h’

#include <iostream.h>

#include <math.h>

int represent (long x, longy, long n[]){

int len=0;

if (x>y{
long t=x;
X=Y;
y=t;

}

long z1=y/x;

while ((y %x)!=0){
n[lent+]=z1+1,;
X=(z1+1)*x-y;

124



2007 — Js¥) aaad) — (23) alaal) — Lpalal) aglall Geas dasaly Aa

y=y*(z1+1);
if (x==1)
Break;
z1=y/x;
}
n[len++]=z1;
return len;

void show (long n[], int X){
Cout<<llnu :’

for (int i=0; i<x; i++)

cout << nli]<< " ;

cout << "\n";

}
void sort (long m(], long n) { //nis thelength of m
long aux;
for (int i=0; i<=n-2; i++)
for (int j=n-1; j>i; j--)
it (mfj-1] > mij]){
aux=m(j-1];
m[j-1]=mij];
m[j]=aux;
}
}

int merge (long x1[], int len1, long x2[], int len2, long x3 []){
int i=0,j=0,k=0;
sort(x1,lenl);
sort(x2,len2);
while ((i<lenl) && (j<len2))
X3[k++]=(x1[i]<x2[j])? x1[i++] :x2[j++];
if (i==lenl)
for (i5j; i<len2; i++)
x3[k++]=x2[1] ;
else
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for (j=i; j<lenl; j++)
x3[k++]=x1[j] ;
return k;

}
int add (long x[], int len, long y [1){

int k=0, i, p, j;
long aux[30];
for (i=len-1; i>0; i=i-2){
long m2=x[i];
long n2=x[i-1];
if (N2==m2) && (("2 % 2) == 0))

y[k++]=n2/2;

eseif (n2==m2) && ((N2% 2) '=0)){
y[k++]=(n2+1)/2;
y[k++]=(n2+1)*n2/2;

}eseif (((n2*m2)%(n2+m2))==0)
y[k++]=(n2* m2)/(n2+m?2);

else{
p=represent(n2,m2,aux);
for (j=0; j<p; j++)
} y[k++]=auxj];
}
if (i==0)
y[k++]=x[0];
return k;

}
int main(int argc, char* argv[]){
long y1[30],y2[30],y3[30].y4[30];
int lenl,len2,len3,lend;
int x,y, Rxy;
cout<<"Enter x and y of thefirst number:\n";
Cin>>x>>y;
lenl=represent(x,y,y1);
cout<<"Hereit isin the new representation:\n";
show(y1,lenl);
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cout<<"Enter x and y of the second number:\n";
Cin>>x>>y;
len2=represent(x,y,y2);

cout<<"Hereit isin the new representation:\n";

show(y2,len2);
len3=merge(yl,lenl,y2,len2,y3);

cout<<"Hereis the merging of the two numbers:\n";

show(y3,len3);
lend=add(y3,len3,y4);

cout<<"Hereis the sum:\n";
show(y4,lend);
cout<<"Hereis the sum after ordering it:\n";

sort(y4,lend);
show(y4,lend);
return O;
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