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Abstract:

A system of d = 2 Volterra integral equations of the form

t

B(t)u(t) + f K(t, s)u(s)ds = f(t),t € [0, T],
0

where B(t) andK(t; s) are nontrivial dxXd matrices with detB(t) = 0

and rankB(t) = r =1 on [0; T], is called a system of Volterra

integral-algebraic equations (IAEs). Since the system (1) contains an
inherent subsystem of (ill-posed) first-kind Volterra integral
equations (VIEs), the numerical analysis (e.g. of collocation solutions
based on piecewise polynomials) has to deal with two challenges: (i)
How to identify this subsystem of first-kind VIEs (and its degree of
ill-posedness), and (ii) how to establish the optimal order of
convergence of the numerical method.

In addition to discussing the current state of the numerical analysis
of 1AEs, | will also briey describe two IAE systems that arise as
mathematical models of physical phenomena.

The talk is based on joint work with Dr. Liang Hui (Heilongjiang

University, Harbin).
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