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BOUNDARY VALUE PROBLEMS FOR THE SYSTEMS
OF ELASTOSTATICS IN LIPSCHITZ DOMAINS

B. E. J. DAHLBERG, C. E. KENIG anD G. C. VERCHOTA

Introduction. The main purpose of this work is to study the solvability of the
Dirichlet problem, and the traction boundary value problem for the Lamé
systems of linearized elastostatics on an arbitrary Lipschitz domain £ in R”. We
obtain existence and uniqueness results, with optimal estimates, assuming that
the traction data are in L?(dQ), and that the Dirichlet data are in L*(d%), or
have first derivatives in L*(92). We also obtain representation formulas for the
solution in terms of layer potentials, thus extending to Lipschitz domains,
classical results of Lichtenstein, H. Weyl, Kupradze and others (see Kupradze’s
book [15]), which were obtained for smooth domains. We are also able to treat
the ‘slip condition’ for the Stokes system of linearized hydrostatics, when the
data is in L?%(3d%Q), with optimal estimates, thus completing the results in [9]. In
recent years, considerable attention has been given to the Dirichlet and Neumann
problem for Laplace’s equation in a Lipschitz domain, with L?(3dQ) data, for
appropriate p. Thanks to the results in [3], [11], [20], and [4], this is very well
understood now. (See for example the introduction to [9] for a detailed descrip-
tion of these developments.)

In this paper, and in its companion paper [9], we initiate the study of boundary
value problems on Lipschitz domains for systems of elliptic equations with
L*(3Q) data. The present work deals mainly with the Lamé systems of linear
elastostatics, while [9] deals with the Stokes system of linear hydrostatics.

Our main results are as follows: Let € be a bounded Lipschitz domain in R”,
n > 3, with connected boundary. Consider, for g€ L*(9Q), the Dirichlet prob-
lem

pAi + (A + p)v(div#) =0in @
(D) #l| ;0 = & a.e. on 32 in the sense of nontangential convergence
lli#*|l, < o0

where ( )* denotes the nontangential maximal function (see the body of the paper
for the relevant definitions), where p > 0, and A > —2pu/n are constants (Lamé
moduli). Then, there exists a unique # satisfying (D) (Theorem 3.6). Moreover, if
in addition g€ L}(9Q), i.e., it has first derivatives in L?(9%), the solution
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