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Abstract

This thesis discusses the increasing practical importance of using
ordianary differential equations (ODEs) in modeling complex problems
in various fields, such as science and engineering. ODEs are a powerful
tool for obtaining accurate results for systems that suffer from
uncertainty or incomplete knowledge. In cases where the problem is
ambiguous, ODEs provide a suitable alternative to ordinary differential
equations.

The focus of this message is primarily on solving initial value
problems for ODEs using numerical methods. Two methods were used:
the sixth-order Runge-Kutta method (RK6) and the sixth-order Butcher's
Runge-Kutta method. The application of these methods to ODEs was
explained, and a comprehensive error analysis of the proposed algorithm
was conducted, helping to understand the accuracy and stability of
numerical methods when applied to ODEs.

Numerical results were reviewed, and some linear and nonlinear
problems for fuzzy Cauchy problems were solved to demonstrate the
application of the algorithm and numerical problem-solving. It can be
concluded that this research contributes to the field of fuzzy mathematics
by providing a numerical algorithm based on the Runge-Kutta method
for solving ODEs. A comprehensive error analysis was presented, and

examples were provided to solve fuzzy Cauchy problems.
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