
Jacobian computation-free Newton's method for systems of nonlinear equations. 

 

Abstract 

We propose a modification to Newton’s method for solving nonlinear equations,namely a 

Jacobian Computation-free Newton’s Method . Unlike the classical Newton’s method, the 

proposed modification neither requires to compute and store the Jacobian matrix,nor to solve 

a system of linear equations in each iteration. This is made possible by approximating the 

Jacobian inverse to a diagonal matrix without computing the Jacobian. The proposed method 

turns out to be significantly cheaper than Newton’s method, much faster than fixed Newton 

and is suitable for small, medium or large scale nonlinear equations with a dense or sparse 

Jacobian. After proving the convergence of the reported algorithm, numerical experiments 

are reported to illustrate the promise of this method. 
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