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ABSTRACT
In recent time, Runge-Kutta (RK) methods that integrate fourth order ordinary differential 
equations (ODEs) directly are proposed to address efficiency issues associated with                  
classical Runge-Kutta methods. Although, the methods require approximation of y’, y” and    
y”’ of the solution at every step to proceed with the integration. The proposed method in this 
research addresses the issues of derivatives approximation while maintaining the other 
properties of RK methods. Algebraic order conditions of the methods are derived. Using the 
order conditions, a highly efficient method is presented. Absolute stability of the method is 
analysed and the stability region presented. Numerical experiment is conducted on some 
test problems. Results from the experiment show that the new method is more efficient and
accurate than the existing Runge-Kutta and hybrid methods with similar number of function 
evaluation.
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