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In this talk we present a stable numerical algorithm for the compu-
tation of the forth derivative of a function from its given noisy data.
We use Lavrent’ev regularization scheme to reformulate mentioned
ill-posed problem into Fredholm integral equation of the second kind.
For the numerical solution of Fredholm integral equation of the sec-
ond kind we construct a polynomial sequence converging to the exact
solution in the L2 norm. Some numerical examples are included.
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Theory and Applications, Springer Monographs in Mathematics, Springer
- Verlag, Berlin - Heidelberg, 2008.

[8] G. Milton Wing, A Primer on Integral Equations of the First kind: The
Problem of Deconvolution and Unfolding, SIAM, Philadelphia, 1991.

[9] F. Smithies, Integral Equations, Cambridge University Press, 1958.
[10] H. Xu, J. Liu, Stable numerical differentiation for the second order

derivative, Adv. Comput. Math. (to appear) DOI: 10.1007/s10444-009-
9132-9

[11] Y.B. Wang, X.Z. Jia, J. Cheng, A numerical differentiation method
and its application to reconstruction of discontinuity, Inverse Problems
18 (2002), pp. 1461–1476.

[12] T. Wei, Y.C. Hon, Y.B. Wang, Reconstruction of numerical deriva-
tives from scattered noisy data, Inverse Problems 21 (2005), pp. 657–
672.

2


