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§ 1. Introduction

Consider a hyperelastic material, with a region PJj in.]I-t 3 as its reference con
figuration. Suppose that the reference configuration is in equilibrium under some
initial system of forces (not necessarily zero).
The general problem: Describe the equilibrium solutions of this elastic material
subject to a system of.forces close to the initial one. Specifically, we want
(a) to count the number of solutions,
(b) to determine their stabilities.

(For general references on elasticity theory, see GRIOLI [1962], GURTIN [1972],
MARSDEN & HUGHES [1983], TRUESDELL & NOLL [1965] and WANG & TRUESDELL
[1973].)

In Parts I and II of this series we examined a special case, namely the traction
problem near a natural state. In this case the system of forces was a dead load,
consisting of a body force and a traction field applied to the material, and the
reference configuration was stress-free (so that the initial system of forces was zero).
A variational approach proved to be successful in dealing with this traction prob
lenl (see CHILLINGWORTH, MARSDEN & WAN [1982] and [1983], hereinafter referred
to as [I] and [II]).

In this paper we shall extend this method to the general problem stated above.
To be more precise, we shall investigate:
(1) The traction problem with a general reference configuration, so that the initial

load need not be zero (as in BHARATHA & LEVINSON [1978] and CAPRIZ &
PODIO GUIDUGLI [1979]).

(2) The pressure problem. Here we replace the traction boundary condition by
a pressure boundary condition(cf TRUESDELL & NOLL [1965]).

One often analyzes such problems in a setting in which there is symmetry
for both the material and the reference configuration. (E.g., the luaterial may
be isotropic and the reference configuration may be a ball.) Here 'rve shall also
examine:
































































