Abstracts of MMA2009, May 27 - 30, 2009, Daugavpils, Latvia
© 2009

CORDIAL VOLTERRA INTEGRAL EQUATIONS

GENNADI VAINIKKO

University of Tartu, Estonia
Liivi 2, Tartu State, Estonia

E-mail: gennadi.vainikkoQut.ee

Consider the class of Volterra operators (Vu)(t fot K(t,s)u(s)ds, 0 < t < T, having the
following property (A): V is a bounded operator in C[0,T] and u,(t) = t", 0 < r < oo, are
eigenfunctions of V. Such an operator in noncompact in C[0,T]. It occurs that V has property (A)
if and only if its kernel has the form K(t,s) =t tp(s/t), 0 < s <t < T, where p € L'(0,1). Thus
we actually study the class of operators

(Vou)(t) = /0 11 (s /t)u(s)ds = /O o(2)ultz)dz, 0<t<T.

We call p € L'(0,1) the core of V,, and V,, itself an operator with an core, or simply cordial operator.
We introduce in L'(0, 1) a multiplication operation ¢ x so that V,,Vi, = Vey.. So L'(0,1) and the
class of cordial operators become commutative Banach algebras which are isometrically isomorphic.
In this way we establish formulae for the spectrum o,,(V,,) of V, as an operator in C™[0, T):

o0(V,) = {0} U{p(A): A€ C, ReA >0}, m =0,

om (Vo) ={0}U{p(k): k=0,...,m—1}U{p(N): ReA>m}, m=1,2,..,

where $(\) = fol ¢(s)s*ds. Note that sup {| ()\) |: ReX > m} — 0 as m — oo. In particular, we
localise the spectra of Diogo’s, Lighthill’s and some other noncompact Volterra integral operators
occuring in the practice.

We also treat the Volterra integral operators of a more general form

(Vop,au)(t) = /0 t~o(s/t)alt, s)u(s)ds, 0 <t <T,

where ¢ € Ll( 1), ae C™0<s<t ), m > 0. It occurs that ¢,,(Vyq) = a(0,0)0., (V).
In particular, if a(0,0) = 0 then o,,(V,, ) {0} and V, 4 as an operator in C"[0,T] occurs to be
compact.

We prove the convergence and establish error estimates of the polynomial collocation methods
for the Volterra integral equation pu = V,, qu+ f assuming that p # 0, pn # a(0,0)p(k), £ =0,1, ...,
and that f € C™[0,T] where m is sufficiently large so that p ¢ a(0,0)0,,(V,); in particular, m =0
suits if 1 ¢ a(0,0)00(V,,), i.e., p # a(0,0)@(A) for Rex > 0.



