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Abstract

In this paper, we focus on the higher-order numerical derivative problem, which is ill-determined.
To solve this inverse problem, we propose a fractional Tikhonov regularization method for calculat-
ing higher-order numerical derivatives from one-dimensional noisy data. In this paper, the Fouri-
er transform is used first to write the exact solution of the problem, and then the regularization so-
lution of the problem is constructed by fractional Tikhonov regularization method. Finally, the error
estimation of the exact solution and regularization approximate solution under the prior regulari-
zation parameter selection rules is discussed.
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