Computing difference algebraic relations among solutions
of linear differential equations

M. Wibmer!

U University of Pennsylvania, Philadelphia, USA, wibmer@math.upenn.edu

While the classical Picard-Vessiot theory is concerned with the algebraic rela-
tions among the solutions of linear differential or difference equations, the param-
eterized Picard-Vessiot theory deals with algebraic relations among the solutions
and their transformations under various operations like differentiation, shifting or
scaling.

For example, the solution Jy(x) of Bessel’s differential equation

x2y//+xyl+(x2_a2)y:0

satisfies the difference algebraic relation
a2 (x) = 2(a + 1)Jgp1(x) +xJg(x) = 0.

This relation is witnessed by the associated Galois group, which is a difference
algebraic groups, i.e., a group defined by difference equations. We will provide
a computational perspective on how to compute these groups and find the corre-
sponding difference algebraic relations.
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