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1. Introduction
1.1. Circular planar electrical networks and groves

A circular planar electrical network is a weighted undirected graph I" embedded into
a disk, with distinguished boundary vertices on the boundary of the disk. Each edge is
thought of as a resistor, and the weight of the edge is the conductance of that resistor.
The electrical properties of I' are encoded in a response matrix

A(F) . R#boundary vertices N R#boundary vertices

which sends a vector of voltages at the boundary vertices, to the vector of currents
induced through the same vertices. Two electrical networks are electrically-equivalent if
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