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Abstract. Dunkl theory is a far reaching generalization of Fourier analysis and special function
theory related to root systems. During the sixties and seventies, it became gradually clear that
radial Fourier analysis on rank one symmetric spaces was closely connected with certain classes
of special functions in one variable :

• Bessel functions in connection with radial Fourier analysis on Euclidean spaces,
• Jacobi polynomials in connection with radial Fourier analysis on spheres,
• Jacobi functions (i.e. the Gauss hypergeometric function 2F1) in connection with radial

Fourier analysis on hyperbolic spaces.

See [3] for a survey. During the eighties, several attempts were made, mainly by the Dutch
school (Koornwinder, Heckman, Opdam), to extend these results in higher rank (i.e. in several
variables), until the discovery of Dunkl operators in the rational case and Cherednik operators
in the trigonometric case. Together with q–special functions introduced by Macdonald, this
has led to a beautiful theory, developed by several authors (1), which encompasses in a unified
way harmonic analysis on all Riemannian symmetric spaces and spherical functions thereon :

• generalized Bessel functions on flat symmetric spaces, and their asymmetric version,
known as the Dunkl kernel,

• Heckman–Opdam hypergeometric functions on positively or negatively curved sym-
metric spaces, and their asymmetric version, due to Opdam,

• Macdonald polynomials on affine buildings.

Beside Fourier analysis and special functions, this theory has also deep and fruitful interactions
with

• algebra (double affine Hecke algebras),
• mathematical physics (Calogero-Moser-Sutherland models, quantum many body prob-

lems),
• probability theory (Feller processes with jumps).

There are already several surveys about Dunkl theory available in the literature :

• [6] about rational Dunkl theory (state of the art in 2002),
• [5] about trigonometric Dunkl theory (state of the art in 1998),
• [4] and [1] about Dunkl theory and affine Hecke algebras,
• [2] about probabilistic aspects of Dunkl theory (state of the art in 2006).

In this series of lectures, we aim at giving an updated overview of Dunkl theory, mostly of its
analytic and algebraic aspects.

1 Among others, let us mention Cherednik, de Jeu, Dunkl, Heckman, Macdonald, Opdam, Pasquale, Rösler,
Schapira, Stokman, Trimèche, Yor, Ørsted, ...
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