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Exactly Quadratic Convergence and Efficient
Implementation of Gauss-Newton Method

Zhuo Zhijian Wang Zhaozhi
(College of Applied Engineering Sciences, CAU)

Abstract The methods to solve the nonlinear least squares problem with zero vesidual are
discussed. A sufficient condition ensuring the Gauss-Newton method quadratically
convergent exactly is given. Based on it, a new efficient implementation of preconditioned
conjugate gradient is put forward to solve the Gauss-Newton equation and save the cost on
computation with the same exactly quadratic convergence to the traditional choleski
factorization. The ratio of computation will decrease 35% when 2 =200 and reduce to zero at
the rate of In 2/ln » when # is infinite.
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