World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences
Vol:15, No:11, 2021

On the Algorithmic Iterative Solutions of Conjugate Gradient, Gauss-Seidel
and Jacobi Methods for Solving Systems of Linear Equations

Authors : Hussaini Doko Ibrahim, Hamilton Cyprian Chinwenyi, Henrietta Nkem Ude

Abstract : In this paper, efforts were made to examine and compare the algorithmic iterative solutions of the conjugate
gradient method as against other methods such as Gauss-Seidel and Jacobi approaches for solving systems of linear equations
of the form Ax=Db, where A is a real nxn symmetric and positive definite matrix. We performed algorithmic iterative steps and
obtained analytical solutions of a typical 3x3 symmetric and positive definite matrix using the three methods described in this
paper (Gauss-Seidel, Jacobi, and conjugate gradient methods), respectively. From the results obtained, we discovered that the
conjugate gradient method converges faster to exact solutions in fewer iterative steps than the two other methods, which took
many iterations, much time, and kept tending to the exact solutions.
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