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SUPERCONVERGENCE IN THE MAXIMUM NORM
OF A CLASS OF PIECEWISE POLYNOMIAL
COLLOCATION METHODS FOR SOLVING
LINEAR WEAKLY SINGULAR VOLTERRA
INTEGRO-DIFFERENTIAL EQUATIONS

RAUL KANGRO AND INGA PARTS

ABSTRACT. A piecewise polynomial collocation method
on graded grids for solving linear weakly singular integro-
differential equations of Volterra type is studied. It is shown
that a special choice of collocation parameters improves the
convergence rate of the method, the error estimates for all val-
ues of the nonuniformity parameter of the grid are obtained.

1. Introduction and the main result. We consider the linear
integro-differential equation

0 =pO00) +a0) + [ K(t)

e0,T], T >0,
with a given initial condition y(0) = yo, yo € R = (—00,00). We
assume that

p,q € C”“’(O,T], K e VV’“’(AT)7

2
@ keN={1,2,...}, veR\Z,v<l1.

Here C*¥(0,T], k € N, v < 1, is defined as collection of all k times
continuously differentiable functions x : (0,7] — R such that the
estimation
ifj<1l-v,
2@ << {tl”J ifj>1-v

holds with a constant ¢; = ¢;(x) for all t € (0,T] and j = 0,1,... ,k.
The set W*"(Ar), with k € N, v < 1, Ar = {(t,s) e R*: 0<t < T,

The work of the first author was partially supported by Estonia Science Foun-

dation grant no. 5022.
Received by the editors on August 26, 2003.

Copyright ©2003 Rocky Mountain Mathematics Consortium

403



