African Journal of Advanced Pure and Applied

\‘..“‘ g .
> %, Sciences (AJAPAS)
@y W.” Online ISSN: 2957-644X
“- == Volume 5, Issue 3, 2026
Page No: 290-296
AJAPAS Website: https://aaasjournals.com/index.php/ajapas/index
ISI1 2025: 1.126 SJIFactor 2024: 6.752 1.62 :madl il Jalaa

Comparative analysis of Euler's and Runge-Kutta's methods for
solving differential equations

Hend B. khalifa '*, Hend A. Eissa ?
! General Department, College of Computer Technology, Tripoli, Libya
2 Department of Information Technology, Electronic Technology College, Tripoli, Libya

dlaalitl) eV alaall Ja B U gS-gmig g Lhigl i sl () e Julas
2 e Al e a1 ARS 2]y via
L Gl e sulal) 245 208 Adlall ol pall a1
L ¢ ulil 5la c:\AJjJJSSY\:\_.)ﬂ\:\_AScQLAM\@ﬂMZ

“Corresponding author: hindkarm210@gmail.com

Received: May 04,2026 | Accepted: August 04, 2026 |  Published: August 13, 2026

Abstract

Ordinary differential equations (ODEs) are among the most vital mathematical tools utilized in modeling
numerous scientific and engineering phenomena. This research aims to conduct a comparative analysis between
Euler's method and the fourth-order Runge-Kutta (RK4) method for solving ODEs, by investigating numerical
accuracy, numerical stability, and computational efficiency, while demonstrating the impact of step size on the
quality of the numerical solution. The comparative results reveal that the Runge-Kutta method achieves a higher
level of accuracy and stability compared to Euler's method. Conversely, Euler's method is characterized by ease
of implementation and low computational cost, indicating that selecting the appropriate method depends on the
nature of the problem and the required level of accuracy.

Keywords: Euler's method, Runge-Kutta method, ordinary differential equations (ODEs), numerical stability,
predictor-corrector methods.
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