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Abstract

Singular integral equations with Cauchy kernels arise in the mathematical modelling of

several problems of the applied sciences like aerodynamics, elasticity, fluid flow problems

and crack theory. However, although the applicative nature of these type of equations,

according to our knowledge, very few numerical methods are disposable in the literature

in the multivariate case.

In this talk we investigate the numerical treatment of a complete bisingular integral

equation of the first kind, defined on the square S = [−1, 1] × [−1, 1] and having the

following form (see [1, 2])
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= g(t, s), (t, s) ∈ S,

where the symbol
∮

means that the integral has to be interpreted in the Cauchy principal

value sense, f is the bivariate unknown function, g is a given right-hand side, and k is a

given kernel function of four variables defined on S × S.

We propose numerical methods based on the global polynomial approximation in two

variables and using the zeros of the Chebyshev orthogonal polynomials of third and fourth

kinds. For the proposed methods we prove the stability and the convergence in suitable

Sobolev subspaces of the weighted L2 space. The well conditioning of the involved linear

systems is also showed.

Keywords: bisingular integral equations, cubature method, collocation method, La-

grange interpolation

AMS Classification: 65R20, 45E05, 41A10.
1



2 Luisa Fermo, Maria Grazia Russo and Giada Serafini

Bibliography

[1] R. Hagen, B. Silbermann, A finite element collocation method for bisingular integral equations,

Applicable Analysis, 19, 2–3 (1985), 117-135.

[2] I.K. Elliott, D.Lifanov and G.S. Litvinchuk., The Solution in a Class of Singular Functions

of Cauchy Type Bisingular Integral Equations, J. Integral Equations and Applications, 9 (1997)

237–251.

Luisa Fermo,

Department of Mathematics and Computer Science,

University of Cagliari,

Viale Merello 92, 09123 Cagliari, Italy,

Tel.: +39 070 675 5606

Fax: +39 070 675 5601

fermo@unica.it

Maria Grazia Russo,

Department of Mathematics, Computer Science and Economics,

University of Basilicata,

Viale dell’Ateneo Lucano 10, 85100 Potenza, Italy,

mariagrazia.russo@unibas.it

Giada Serafini,

Department of Mathematics, Computer Science and Economics,

University of Basilicata,

Viale dell’Ateneo Lucano 10, 85100 Potenza, Italy,

giada.serafini@unibas.it


