Partial Newton methods for a system of equations

Abstract

We define and analyse partial Newton iterations for the solutions of a system of algebraic
equations. Firstly we focus on a linear system of equations which does not require a line
search. To apply a partial Newton method to a system of nonlinear equations we need a line
search to ensure that the linearized equations are valid approximations of the nonlinear
equations. We also focus on the use of one or two components of the displacement vector to
generate a convergent sequence. This approach is inspired by the Simplex Algorithm in
Linear Programming. As expected the partial Newton iterations are found not to have the fast
convergence properties of the full Newton method. But the proposed partial Newton iteration
makes it significantly simpler and faster to compute in each iteration for a system of
equations with many variables. This is because it uses only one or two variables instead of all
the search variables in each iteration.
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