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ABSTRACT: In recent articles and books [7]–[27] we present techniques for op-

timizing various algorithms for finding the greatest common divisor. Here we are

developing a new algorithm with potential for application for long as well as regular

numbers. The approach that we use is based on a combination of ”remainder” and

”difference” operations. This will be especially useful when dealing with long num-

bers, because just using a ”remainder” operation would take too much CPU time.

Once again we note that our algorithms do not depend on both the hardware com-

puter system and the software environment, those mentioned in the paper are only

to illustrate the power of the new algorithms.
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1. INTRODUCTION

For two natural numbers a and b, we set ourselves the task of constructing a new

sequence of numbers that ends with a number that is the greatest common divisor.

Our approach is different with comparison to sources [1]–[6] and [28]–[34], etc. that

have used not so well organized in computational point of view Knuth’s interpretation

[28], [21] of Euclidean algorithm.
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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 Logical

Processor(s), RAM 16 GB, Microsoft Windows 10 Enterprise x64, Microsoft Visual

C# 2017 x64.

2. Main Results.

We propose the following:

Algorithm 1.

do

if (a > b) { if ((a %= b) == 0) { gcd = b; break; } else b -= a; }

else { if ((b %= a) == 0) { gcd = a; break; } else a -= b; }

while ((gcd = a) != b);

and its recursive implementation as

Algorithm 2.

static long Euclid(long a, long b)

{ if (a == b) return a; else

if (a > b) { if ((a %= b) == 0) return b; else b -= a; }

else { if ((b %= a) == 0) return a; else a -= b; }

return Euclid(a, b); }

Numerical Example.

We will compare the proposed here algorithm with Knuth’s iterative and recursive

[21] implementations respectively.

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

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

//here is the source code of every one of algorithms 1 and Knuth’s

//iterative, and calling of algorithms 2 and Knuth’s recursive

d += gcd; }

Console.WriteLine(d);

Both recursive implementations (Algorithm 2 and Knuth’s) can be called by:
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gcd = Euclid(a, b);

CPU time of Algorithm 1 is: 21.385 seconds.

CPU time of Knuth’s iterative is: 24.709 seconds.

CPU time of Algorithm 2 is: 34.198 seconds.

CPU time of Knuth’s recursive is: 45.898 seconds.

3. Conclusion

The numerical experiments show that Algorithms 1 and 2 presented here are quite

effective from computational point of view and in particular they are comparable to

our best realizations, see [7]–[27].

The proposed algorithms resurrect one old idea of Strassen [35] related to minimizing

the number of operations ”multiplication” and ”division” at the expense of operations

”addition” and ”subtraction” which finds serious application when working by block

matrices with large dimensions. In the future, a very serious study is planned related

to the study of the asymptotics in terms of the number of operations.
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