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Abstract : This research work considered an innovative procedure to numerically approximate higher-order Initial value
problems (IVP) of ordinary differential equations (ODE) using the Legendre polynomial as the basis function. The proposed
method is a half-step, self-starting Block integrator employed to approximate fourth and fifth order IVPs without reduction to
lower order. The method was developed through a collocation and interpolation approach. The basic properties of the method,
such as convergence, consistency and stability, were well investigated. Several test problems were considered, and the results
compared favorably with both exact solutions and other existing methods.
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