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“One of the principal ways that the methods described so far can fail is if J (in
Newton’s method) or B in (Broyden’s method) becomes singular or nearly singular,
so that dx cannot be determined. If you are lucky, this situation will not occur very
often in practice.” (NR 2ed., sec. 9.7). Levenberg-Marquardt methods are a robust

approach to this problem. See, for example,
https://www.lehigh.edu/~wes1/apci/24feb00-s.pdf
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