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We present two families of regularization method for solving nonlinear ill-posed problems between Hilbert
spaces by applying the family of Runge–Kutta methods to an initial value problem, in particular, to the asymp-
totical regularization method.
In Hohage [1], a systematic study of convergence rates for regularization methods under logarithmic source
condition including the case of operator approximations for a priori and a posteriori stopping rules is pro-
vided.
We prove the logarithmic convergence rate of the families of usual and modified iterative Runge-Kutta meth-
ods under the logarithmic source condition, and numerically verify the obtained results. The iterative reg-
ularization is terminated by the a posteriori discrepancy principle, Pornsawad, et al. [2]. Up to now, the
logarithmic convergence rate under logarithmic source condition has only been investigated for particular
examples, namely, the Levenberg–Marquardt method [3] and the modified Landweber method [4]. Here, we
extended the results to the whole family of Runge-Kutta-type methods with and without modification.
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