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The Role of Finite Simple Continued Fractions in Determining

General Solutions of Linear Diophantine Equations
Associate Professor Mohammad Farooq Hakimi and Teaching Assistant Abdul Ragib
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ABSTRACT

Background: Previous research has primarily focused on obtaining preliminary
solutions to linear Diophantine equations using finite simple continued fractions.
However, these studies have not addressed how to derive the general solution of
two-variable linear Diophantine equations directly from such preliminary
solutions, nor have they clarified the role of the Euclidean algorithm in this
process. Aim: The aim of this study is to derive the general solution of linear
Diophantine equations from the preliminary solution obtained using finite simple
continued fractions and to demonstrate the implicit role of the Euclidean
algorithm in this derivation. Method: This applied research employed a
systematic review to critically examine relevant studies. Using a mixed-methods
approach, the required data were collected and analyzed. The preliminary
solution obtained from finite simple continued fractions was rigorously proved
within the framework of a theorem, considering the necessary and sufficient
conditions of two-variable linear Diophantine equations. Results: The findings
indicate that the general solution of linear Diophantine equations can be derived
from the preliminary solution using direct proof. Furthermore, the study reveals
the implicit influence of the Euclidean algorithm in achieving this solution.
Conclusion: This study not only establishes the general solution of linear
Diophantine equations from finite simple continued fractions but also
underscores the indirect role of the Euclidean algorithm in the solution process.
Keywords: finite simple continued fraction, general solution, linear Diophantine
equation.
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