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Abstract: In this paper, we investigate and optimize the so-called “Algorithm 3” from [1]. This al-
gorithm is an interesting alternative to the classical implementations of the Euclidean algorithm [32].

This computational procedure is suitable for numbers of so-called regular length.
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1. Introduction

For every integer numbers a and b, the mathematical calculation of greatest common
divisor is well-known [2]-[36]. New applications of these calculation algorithms can
be explored in sources [37]-[52].

For testing purposes we will use the following PC configuration:

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

e Installed Physical Memory (RAM) — 8.00 GB;

e System Manufacturer — Acer;
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e System Model — Swift SF314-55G;

e System Type — x64-based PC;

e OS Name — Microsoft Windows 11 Enterprise x64;

e Software Environment — Microsoft Visual Studio Community 2026 x64.

In our previous research we developed [28] the following new:

Algorithm 1.

int g = 0;
if ((a& 1) == 0&& (b & 1) == 0)
do { a>=1; b>=1; g++; }
while ((a & 1) == 0 && (b & 1) == 0);

do
{
if (a > b)
{
a %= b; b -= a;
if ((b & 1) == 0) do
{
b >>= 1;
if (b == 1) { gcd = 1 << g; break; }
}
while ((b & 1) == 0);
if ((a & 1) == 0) do
{
if (a == 0) { gcd = b << g; break; }
a >>=1;
}
while ((a & 1) == 0);
if (a == 0) break;
}
else
{
b %= a; a -= b;
if ((a & 1) == 0) do
{
a >>=1;
if (a == 1) { gcd = 1 << g; break; }
}
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while ((a & 1) == 0);
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if ((b & 1) == 0) do

{
if (b == 0) { gcd = a << g; break; 1}
b >>=1;

while ((b & 1) == 0);
if (b == 0) break;

}

while (true);

as well as its recursive presentation as

Algorithm 2.

static long Tembhurne_Sathe_rec(long a, long b)

{
if ((a& 1) ==0&& (b & 1) == 0)
return Tembhurne_Sathe_rec(a >> 1, b >> 1) << 1;
if (a > b)
{
a %= b; b -=a;
if (b & 1) ==0) { b >>=1; if (b == 1) return 1; }
if ((a & 1) == 0) { if (a == 0) return b; a >>=1; }
}
else
{
b %= a; a -= b;
if ((a & 1) ==0) { a >>=1; if (a == 1) return 1; }
if ((b & 1) == 0) { if (b == 0) return a; b >>=1; }
}
return Tembhurne_Sathe_rec(a, b);
}

2. Main Results

We received the effective presentation of Erho-Okrinya “Algorithm 3” [1]:
Algorithm 3.

if (a > b)
{
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do
{
D=<(a-1) %b+ 1;
b=(-1) %D+ 1;
a=>b+ D;
} while (b != D);
gecd = b;
}
else
{
do
{
D=(b-1) % a+ 1;
a=(-1) %D+ 1;
b =a + D;
}
while (a != D);
ged = a;
}

as well as its recursive presentation —

Algorithm 4.

static long Erho_Okrinya_Alg_3_rec(long a, long b)

{
long D;
D=(a-1) % b+ 1;
b=(-1) %D+ 1;
a =>b + D;
if (b != D) return Erho_Okrinya_Alg 3_rec(a, b);
else return b;
}
The recursive Algorithms 2. and 4. can be started by:
gcd = Tembhurne_Sathe_rec(a, b);
and
if (a > b) gcd = Erho_Okrinya_Alg 3_rec(a, b);
else gcd = Erho_Okrinya_Alg_3_rec(b, a);
respectively.
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3. Numerical Example

We will examine the described above new Algorithms 3. and 4. as well as Algorithms
1. and 2. with the next numerical example:

long a, b, gcd = 0, d = 0, D;
for (int i = 1; i < 100000001; i++)

{
a = 1; b = 200000002 - i;
//here is situated the source code of Algorithms 1. and 3.
//iterative, and calling of Algorithms 2. and 4. recursive.
d += gcd;

b

Console.WriteLine(d);

CPU time of Algorithm 1 is: 22.501 seconds.
CPU time of Algorithm 2 is: 23.988 seconds.
CPU time of Algorithm 3 is: 19.912 seconds.
CPU time of Algorithm 4 is: 22.229 seconds.

4. Conclusion

The results of the numerical experiment give us motivation that the new Algorithms
3. and 4. have the right to exist.
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