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Abstract

We consider approximate solutions fn N to linear operator equations
2
Xf = g, of the form: f . is the minimizer in H of
n I,
% z (th) (t ; —V(tj)]2 + XHhHQ , vhere J is a Hilbert space, and

the data [y(tj)] satisfy y(tJ.) :g(tj) +e{tj), the (E(tj)} being

measurement errovrs, f is the so-called regularized solution, and

nsA
A >0 is the regularization parameter, to be chosen. It is important
to choose A correctly. The purpose of this paper is to propose the

method of weighted cross-validation for choosing A from the data. We

suppose that g 1is very smooth and the errors are white noise. It is
shown that the weighted cross-validation estimate A estimates the value

n
of A vhich minimizes ;L—lE Z[(}{fn}\)(tj)-(}ﬂf)(tj)]g. Results related
j=1

J

to the convergence of Hf—fn i”, including rates, are obtained.
2
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1. Introduction.

We consider the approximate solution of the Fredholm integral

/
equation of the first kind:;y
1
(Ls1) f K(t,s)f(s)ds = g(t), t e [0s2]
0]

vhere g is measured discretely and with errors. That is, the data are
v(t) = g(t) + e(t), ¢ = tl’tQ""’tn’ where the {e(tj)] are random
errors. We suppose that f e M%, vhere J% is either £,[0,1] or a
reproducing kernel Hilbert Space (r.k.h.s.) with reproducing kernel

(r.x.) R(s,t), s,t ¢ [0,1]. We assume that the kernel Q(s,t) given

by

£

7

Q(s,t) j K(s,u)K(t,u)du if :HR = ie[O,l]
0

{i12)

Il

g 1
Q(s,t) ‘/ J[ K(s,u)K(t,v)R(u,v)dudv otherwise
G0

is continuous on [0,1] x [0,1]. We use a form of the method of

1/ Generalizations are given in Section b,
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