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ABSTRACT

There are two major types of iterative methods for solving linear systems, namely,
stationary iterative methods and Krylov subspace methods. This survey article discusses general ideas
and elementary techniques for stationary iterative methods such as Jacobi method, Gauss-Seidel
method, and the successive over-relaxation method. Moreover, we investigate further developed
methods, namely, the accelerated over-relaxation method, the gradient based iterative method,
and the least squares iterative method. On the other hand, Krylov subspace methods have
prototypes from the conjugate gradient method. The latter method constructs an orthogonal basis
for the Euclidean space from the gradient of the associated quadratic function. Such basis
consists of vectors in directions so that the approximated solutions fastest approach to the
exact solution. In conclusions, all ISt-4th mentioned stationary iterative methods guarantee the
convergence of the sequence of approximated solutions to the exact solution when applying to
the system with specific coefficient matrices such as strictly diagonally dominant matrices,
irreducible matrices, and L-matrices. Here, the parameters in the methods must be appropriate.
The gradient based iterative method and the least squares iterative method can be applied to
systems with full-column rank coefficient matrices. The conjugate gradient method is applicable

for the system whose coefficient matrix is a positive definite symmetric matrix.

Keywords: linear system, successive over-relaxation method, accelerated over-relaxation method,
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