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Abstract

We consider using reduced precision to solve the linear equation for the Newton step. If one neglects the
backward error in the linear solve, then the standard convergence theory implies that using single precision in
the linear solve has very little negative effect on the nonlinear convergence rate.

However, if one considers the effects of backward error, then the usual textbook estimates are very pessimistic
and even the state-of-the-art estimates using probabilistic rounding analysis do not fully conform to
experiments. We show via a specific example how pessimistic these estimates can be.
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