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A sequence of real polynomials {Pn}Nn=0, N ∈ N ∪ {∞}, where Pn is of exact degree n, is orthogonal on the

interval (a, b), with respect to the weight function w(x) > 0, if, for m,n = 0, 1, . . . N,

∫ b

a

Pn(x)Pm(x) w(x)dx =

{
0 if m ̸= n,

d2n if m = n,

where d2n =
∫ b

a
P 2
n(x) w(x)d(x) ̸= 0.

Zeilberger’s algorithm [Koepf] generates a recurrence equation for a set of orthogonal polynomials, with respect

to some discrete variable for a sum under consideration. In this project the student will

� give a short background on orthogonal polynomials and their properties, focussing on the three-term

recurrence relation in general;

� study the principles used in Zeilberger’s algorithm;

� apply the algorithm in order to find some recurrence relations (not necessarily three-term recurrence

relations) in order to show how Zeilbergers’s algorithm can be applied.

In doing this project, you will gain some basic knowledge in the fields of orthogonal polynomials and Computer-

Algebra and the study will contribute to a strong foundation in mathematics. You will get to know the different

programs (written in, e.g., Maple or Mathematica) that can be used to obtain results, as well as the extent to

which Computer-Algebra can be used to get results in this field.
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