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Abstract. In this paper, we develop a newO(n log n) algorithm for converting coefficients between expansions

in different families of Gegenbauer polynomials up to a finite degreen. To this end, we show that the correspond-
ing linear mapping is represented by the eigenvector matrixof an explicitly known diagonal plus upper triangular
semiseparable matrix. The method is based on a new efficient algorithm for computing the eigendecomposition of
such a matrix. Using fast summation techniques, the eigenvectors of ann�nmatrix can be computed explicitly withO �n2� arithmetic operations and the eigenvector matrix can be applied to an arbitrary vector at costO (n log n).
All algorithms are accurate up to a prefixed accuracy". We provide brief numerical results.
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