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ABSTRACT. We consider the two-dimensional inverse elec-
trical impedance problem in the case of piecewise constant
conductivities with the currents injected at adjacent point
electrodes and the resulting voltages measured between the
remaining electrodes. Our approach is based on nonlinear in-
tegral equations for the unknown shape of an inclusion with
conductivity different from the background conductivity. It
extends a method that has been suggested by Kress and Run-
dell [7] for the case of a perfectly conducting inclusion. We
describe the method in detail and illustrate its feasibility by
numerical examples.

1. Introduction. Electrical impedance tomography creates images
of the electrical conductivity of a medium by applying currents at a
number of electrodes at the boundary and measuring resulting voltages.
If @ ¢ R? is a simply connected bounded domain representing the
conducting medium, the electric potential w satisfies the potential
equation

divogradu =0 in )

with a strictly positive L* function ¢ representing the isotropic conduc-
tivity in . In the classical model, imposing currents on the boundary
0N is described via a Neumann boundary condition
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