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Thus one has the linear ill-posed problem
Fi9=¢

for the determination of 6 given ¢ and F*.

The Hilbert space framework is useful to define a sampling approach to solve this problem. In particular we
define a Gaussian measure on H using an appropriate covariance operator and samples u(?). We choose the
covariance to model the (smoothness) of our expected functions . € H. We then apply F to get y©) = F(u(®)

fori =1,...,m. Then an approximation to 6 is obtained from minimising the objective
1 & ) .
U(h) = — 0y — (Yy)2
0)= 5 2007 o)

combined with the constraint on the Lipschitz norm
10| zs < C.

As usual, the least squares sum is the empirical surrogate for the expected squared deviation

Here U and Y = F(U) are the random variables underlying the samples and p(u) is the normal density
function of U. Note that this is a quadratic optimisation problem with a quadratic constraint.

ACKNOWLEDGEMENT

This work was done while the second author was visiting the ANU supported by a French-Australian collabo-
rative grant.

REFERENCES

Anderssen, R. S. (1986). The linear functional strategy for improperly posed problems. In Inverse problems
(Oberwolfach, 1986), Volume 77 of Internat. Schriftenreihe Numer. Math., pp. 11-30. Birkhéuser, Basel.
Anderssen, R. S. (2004). Inverse problems: a pragmatist’s approach to the recovery of information from

indirect measurements. ANZIAM J. 46((C)), C588-C622.

Benyamini, Y. and J. Lindenstrauss (2000). Geometric nonlinear functional analysis. Vol. 1, Volume 48 of
American Mathematical Society Colloquium Publications. American Mathematical Society, Providence,
RI.

Louis, A. K. (1996). Corrigendum: “Approximate inverse for linear and some nonlinear problems” [Inverse
Problems 11 (1995), no. 6, 1211-1223; MR1361769 (96f:65068)]. Inverse Problems 12(2), 175-190.

Mathé, P. and S. V. Pereverzev (2002). Direct estimation of linear functionals from indirect noisy observations.
J. Complexity 18(2), 500-516. Algorithms and complexity for continuous problems/Algorithms, compu-
tational complexity, and models of computation for nonlinear and multivariate problems (Dagstuhl/South
Hadley, MA, 2000).

68



	The functional strategy
	The linear functional strategy
	A polynomial functional strategy

	A simple example
	A functional strategy for general Lipschitz continuous functions – some mathematics



