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1. INTRODUCTION

For every integer numbers a and b we will depict extended algorithm for finding such

integer numbers x and y for which Bezout’s identity [1] is correct, i.e. x ∗ a + y ∗ b

= Greatest Common Divisor (gcd) of a and b. The intriguing question of searching

greatest common divisor is widely spread research topic [7]–[43].
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Other forms of usage of these and modified algorithms are well presented in [44]–

[60].

For testing purposes we will use the following PC configuration:

– Processor – Intel(R) Core(TM) i7-8565U CPU 1.80GHz, 1992 Mhz, 4 Core(s), 8

Logical Processor(s);

– Installed Physical Memory (RAM) – 8.00 GB;

– System Manufacturer – Acer;

– System Model – Swift SF314-55G;

– System Type – x64-based PC;

– OS Name – Microsoft Windows 11 Enterprise x64;

– Software Environment – Microsoft Visual Studio Community 2026 x64.

In our previous study we obtain [5] extended algorithm via “Algorithm 3a” from

[2]. In [6] through “Algorithm 3” from [2] we receive new extended algorithm using sgn

function. Now we will use this extended algorithm [5] to obtain more general form of

this iteration process. The purpose of this aim is because the computational procedures

from [3], [5] are faster than these in [8], [4]. For testing purposes here we will use also

the extended Tembhurne-Sathe algorithm through sgn function [33].

2. MAIN RESULTS

Using sgn function we describe the new Extended Algorithms 1. and 2. placed below:

Algorithm 1.

if (Math.Abs(a) > Math.Abs(b))

{

x2 = 0; y1 = 0;

if (a > 0) x1 = 1; else if (a < 0) { x1 = -1; a = -a; }

if (b > 0) y2 = 1; else if (b < 0) { y2 = -1; b = -b; }

D = a - b;

while (D > 0)

{
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if (D < b)

{

x3 = x1;

r = x2;

x1 = y1;

x2 = y2;

y1 = x3 - y1;

y2 = r - y2;

r = (b - 1) / D;

x1 -= r * y1;

x2 -= r * y2;

a = (b - 1) % D + 1;

r = (D - 1) / a;

b = (D - 1) % a + 1;

}

else

{

r = (a - 1) / b;

x1 -= r * y1;

x2 -= r * y2;

a = (a - 1) % b + 1;

r = (b - 1) / a;

b = (b - 1) % a + 1;

}

D = a - b;

y1 -= r * x1;

y2 -= r * x2;

}

gcd = a;

x = x1;

y = x2;

}

else

{

x1 = 0; y2 = 0;

if (a > 0) y1 = 1; else if (a < 0) { y1 = -1; a = -a; }
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if (b > 0) x2 = 1; else if (b < 0) { x2 = -1; b = -b; }

D = b - a;

while (D > 0)

{

if (D < a)

{

x3 = x1;

r = x2;

x1 = y1;

x2 = y2;

y1 = x3 - y1;

y2 = r - y2;

r = (a - 1) / D;

x1 -= r * y1;

x2 -= r * y2;

b = (a - 1) % D + 1;

r = (D - 1) / b;

a = (D - 1) % b + 1;

}

else

{

r = (b - 1) / a;

x1 -= r * y1;

x2 -= r * y2;

b = (b - 1) % a + 1;

r = (a - 1) / b;

a = (a - 1) % b + 1;

}

D = b - a;

y1 -= r * x1;

y2 -= r * x2;

}

gcd = b;

x = x1;

y = x2;

}
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as well as its recursive implementation as

Algorithm 2.

static long Extended_Erho_Okrinya_Alg_3a_rec_sgn(long a, long b,

ref long x, ref long y, long x1, long x2, long y1, long y2)

{

long D, x3, r;

D = a - b;

if (D > 0)

{

if (D < b)

{

x3 = x1;

r = x2;

x1 = y1;

x2 = y2;

y1 = x3 - y1;

y2 = r - y2;

r = (b - 1) / D;

x1 -= r * y1;

x2 -= r * y2;

a = (b - 1) % D + 1;

r = (D - 1) / a;

b = (D - 1) % a + 1;

}

else

{

r = (a - 1) / b;

x1 -= r * y1;

x2 -= r * y2;

a = (a - 1) % b + 1;

r = (b - 1) / a;

b = (b - 1) % a + 1;

}

y1 -= r * x1;

y2 -= r * x2;

return
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Extended_Erho_Okrinya_Alg_3a_rec_sgn(a, b, ref x,

ref y, x1, x2, y1, y2);

}

else { x = x1; y = x2; return a; }

}

The recursive Algorithm 2. can be started by:

if (Math.Abs(a) > Math.Abs(b))

{

x2 = 0; y1 = 0;

if (a > 0) x1 = 1; else if (a < 0) { x1 = -1; a = -a; }

if (b > 0) y2 = 1; else if (b < 0) { y2 = -1; b = -b; }

gcd = Extended_Erho_Okrinya_Alg_3a_rec_sgn(a, b, ref x,

ref y, x1, x2, y1, y2);

}

else

{

x1 = 0; y2 = 0;

if (a > 0) y1 = 1; else if (a < 0) { y1 = -1; a = -a; }

if (b > 0) x2 = 1; else if (b < 0) { x2 = -1; b = -b; }

gcd = Extended_Erho_Okrinya_Alg_3a_rec_sgn(b, a, ref x,

ref y, x1, x2, y1, y2);

}

3. NUMERICAL EXAMPLE

We will make experiment with new Algorithms 1. and 2. as well as Algorithms 1.

and 2. from [33] with the following example:

long a, b, d = 0, r, gcd = 0;

long x1 = 0, x2 = 0, x3, y1 = 0, y2 = 0;

long D, b2, a2, x = 0, y = 0, q, u, v, sng;

for (int i = 1; i < 100000001; i++)

{

a = i; b = 200000002 - i;

//Here are placed the source code of

//new Algorithm 1. and Algorithm 1. from [33]
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//as well as calling of new recursive Algorithm 2.

//as well as Algorithm 2. from [33].

d += gcd;

}

Console.WriteLine(d);

CPU time of new Algorithm 1 is: 26.570 seconds.

CPU time of new Algorithm 2 is: 29.773 seconds.

4. CONCLUSION

The numerical results confirm that the new Algorithm 1. is faster than Algorithm 1.

(33.992 seconds) from [33] but also it is quicker than Algorithms 1. and 3. from [6]

(which finish time was 1. – 33.286 seconds and 3. – 28.779 seconds). It also can be

noted that new Algorithm 2. take shorter time than Algorithm 4. (36.072 seconds)

from [33] and it is faster than Algorithms 2. and 4. from [6] (which finish time was 2.

– 44.719 seconds and 4. – 33.145 seconds).
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