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Three simple improvements are presented which, for a given accuracy, result in a 10-20-fold
decrease in computation time for simulation of arbitrarily branched active cables with Hodgkin
Huxley (HH) kinetics. The first improvement takes advantage of the essentially tridiagonal
character of the matnx esquation for each branch of a ‘tree’ network and solves the equations as
efficiently as for an unbranched cable. The second improvement evaluates the HH membrane
conductances at the midpoint of a time step, Ar, to maintain full second order accuracy, 0(Ar%), with
no increase in the number of computational steps. The third improvement makes use of ‘premul-
tiplied” HH rate function tables for very =ficient second order correct integration of HH

membrane conductance.

Introduction

In order to fully understand and interpret electrical activity (excitation and
impulse propagation) in neurons and neuron networks, it is necesssary to solve
the equations descnibing current flows. This paper presents several improve-
ments to the usual methods of solving the Hodgkin Huxley (HH) (1952)
branched cable equations which result in a significant decrease in compurtation
time for a given accuracy. This makes such simulations convenient on even
small computers. Although these improvements are illustrated with reference
to HH kinetics. the concepts involved are immediately generalizable to other
kinetic systems incorporated into the cable esquations.

Statement of problem

The one dimensional HH cable equation,
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is used to describe a single branch of an arbitrary tree structure. Hers, a is the

branch radius (in general a function of x), V is the potential across the

membrane (mV), C, is specific membrane capacitance (wF/cm®), R, is axial
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