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Classical differential algebra provides powerful methods for analyzing and
manipulating differential equations (both linear and nonlinear) but lacks
tools for dealing with boundary conditions. In [1, 2| we have introduced a new
paradigm for incorporating integral operators (also known as Rota-Baxter
operators) into ordinary differential algebras. This allows us to formulate,
compute and factor the solution operator (usually called Green’s operator)
of two-point as well as Stieltjes boundary problems for a linear ordinary
differential equation (LODE), relative to a given fundamental system.

In the case of linear partial differential equations (LPDEs), the abstract
algebraic framework applies [3], but the formulation of a suitable operator
ring over a given partial differential algebra is more subtle (this is work in
progress).

We shall give a short survey of the LODE case and some hints about the
innovations needed for dealing with LPDEs. A short application in the area
of actuarial mathematics illustrates the power of the factorization approach
for boundary problems [4, 5. We round up the talk with a short demo of
Anja Korporal’s Maple package IntDiff0p [6].

Bibliographie



1]

2]

3]

4]

[5]

6]

M. ROSENKRANZ, A new symbolic method for solving linear two-point

boundary value problems on the level of operators, J. Symbolic Comput.
39/2 (2005), pp. 171-199.

M. ROSENKRANZ, (G. REGENSBURGER, Solving and factoring boundary
problems for linear ordinary differential equations in differential algebras,
J. Symbolic Comput. 43/8 (2008), pp. 515-544.

G. REGENSBURGER, M. ROSENKRANZ, An algebraic foundation for fac-
toring linear boundary problems, Ann. Mat. Pura Appl. (4) 188/1 (2009),
pp. 123-151.

H. ALBRECHER, C. CONSTANTINESCU, G. Pirsic, G. REGENS-
BURGER, M. ROSENKRANZ, An algebraic operator approach to the anal-
ysis of Gerber-Shiu functions, Insurance Math. Econom. 46 (2010), pp.
42-51.

H. ALBRECHER, C. CONSTANTINESCU, Z. PALMOWSKI, G. REGENS-
BURGER, M. ROSENKRANZ, Eract and asymptotic results for insurance
risk models with surplus-dependent premiums, STAM J. Appl. Math. 73/1
(2012), pp. 47-66.

A. KORPORAL, G. REGENSBURGER, M. ROSENKRANZ, Regular and

singular boundary problems in Maple, Proc. CASC’11, Springer LNCS
6885 (2011).



