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Abstract: In this paper we present recursive version of Stein’s binary algorithm. Our algorithm is
natural continuation of previous one for non-recursive extended Stein’s binary algorithm [33]. The

provided by us algorithm again is highly symmetrized.
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1. Introduction

For two arbitrary natural numbers a and b, recursively we look for natural number
gcd and integer numbers z and y such that z*a+y*b=gcd, where ged is a natural
number which is the greatest common divisor. The task for finding greatest common
divisor or its variations are presented in many sources [1]-[41]. In many of our papers
[7]-[33] we try to find the optimal computational way for these algorithms for both
iterative and recursive implementations.

For testing purposes for new algorithm we will use the following computer: pro-
cessor — Intel(R) Core(TM) i7-6700HQ CPU 2.60GHz, 2592 Mhz, 4 Core(s), 8 Log-
ical Processor(s), RAM 16 GB, Microsoft Windows 10 Enterprise x64, Microsoft
Visual C# 2017 x64.

2. Main Results

We propose the following recursive extended binary:
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Algorithm 1.

We

static long Euclid(long a0, long b0, long a, long b, ref long x,
ref long y, long x1, long x2, long y1, long y2)

{

if (a& 1) ==0)

{if (b & 1) == 0)

return Euclid(a0 >> 1, b0 >> 1,a >> 1, b >> 1,

ref x, ref y, x1, x2, y1, y2) << 1;

else

{if (x1& 1) ==0&& (x2& 1) == 0)
{x1>>=1;x2>>=1;}

else { x1 = (x1 + b0) >> 1; x2 = (x2-a0) >> 1; }

return Euclid(a0, b0, a >> 1, b, ref x, ref y, x1, x2, y1, y2); }
}elseif (b & 1) == 0)

{if (y1& 1) ==0&& (y2 & 1) == 0)
{yl>>=1;y2>>=1;}

else { y1 = (y1 4+ b0) >> 1; y2 = (y2 - a0) >> 1; }

return Euclid(a0, b0, a, b >> 1, ref x, ref y, x1, x2, y1, y2);

} else

if (a=="D>){x=yl;y=y2; return a; }

else

if (a > b)

return Euclid(a0, b0, a - b, b, ref x, ref y, x1 - y1, x2 - y2, y1, y2);
else

return Euclid(a0, b0, a, b - a, ref x, ref y, x1, x2, y1 - x1, y2 - x2);

}

3. Numerical Example

will test the proposed algorithm for the following example:

long a, b, x =0,y =0, yl, y2, d = 0, a0, b0;

long x1, x2, ged;

for (int i = 1; i < 100000001; i++) { a = i; b = 200000002 - i;
a0 = a; b0 = b;

x1=1;x2=0;y1l =0; y2 = 1;

ged = Euclid(a0, b0, a, b, ref x, ref y, x1, x2, y1, y2);

d +=ged; }

Console.WriteLine(d);

CPU time of Algorithm 1 is: 210.402 seconds.
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4. Conclusion

We present the recursive extended Stein’ algorithm. The question of optimality in
sense of number of operations for presented algorithm remains still open.
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