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In this talk, we deal with the numerical inversion of the first kind Fred-

holm integral equationG∗(w) =

∫ ∞
0

k(w, τ)H(τ)dτ , where the kernel is given

by k(w, τ) =
iw

τ(1 + iwτ)
. This inverse problem is widely known to be ill-

conditioned. The complex modulus G∗ is typically given as a discrete data
measured experimentally in industrial Rheology context.

We use an expansion method based on a sequence of orthogonal polyno-
mials with respect to a given weight function for computing approximations
of the relaxation spectrum function H. Then numerical tests are given using
the experimental data.

References

[1] E. Al-Aidarous, The numerical inversion of complex Hilbert transform,
PhD Thesis, Univ. of Wales, Aberystwyth.

[2] A. R. Davies and R. S. Anderssen, Simple moving-average formulae for
the direct recovery of the relaxation spectrum, J. Rheol., 45 (1) (2001),
pp. 1-27.

[3] Per Christian Hansen, Discrete Inverse Problems, Fundamentals of Al-
gorithms, SIAM, 2010.


