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Abstract Interface problems for elliptic systems of second order partial differen-
tial equations are studied, The main result is that the solution in the neighborhood
of the singular point can be divided into two parts one of which is a solution to the
homogeneous system with constant coefficients, and the other one possesses higher rig-
ularity.
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1. Introduction

Consider the following elliptic system of second order partial differential equations
with discontinuous coefficients
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where . 0 = 1,2, 7 = 1,-- N, N > 2, @ € R® is a polygonal domain, and the
summation convention is assumed We assume that {1 is decomposed into a finite

number of polygonal subdomains ﬂ':“:', such that UQF) = 0, 4-’-1”:3[ ) e Whee(nlkh,
Let H*(Q, HN = VA =00 S Y B e ol R QI g N} with the norm

U500 = (anﬂ,m}j e Wfor U e H5(Q, RY) (s = 0,1,2), and | - |s,q denote the

::Drr{’:Spﬂndmg Semi-norms,

Let F = (Fy,--,Fy), U = (U,--- ,UY). Now we assume F ¢ L3, BY), and
try to discuss the regularity of the weak solution U to (1). We will prove that [V &
H2(©Y n Q%), BRY) where £ contains no singular point, from the proof in Section 2,
then we mainly study the local behavior of U near singular points. For elliptic system
the elasticity problem is a significant example. In this paper, we study the general case
of elliptic system with the background of the elasticity problem.

Consider the plain elasticity problem [1]:

—D((A+2u) D1 U + AD,U?) — Da(uDaUt 4+ uDyU?) = Fy
—Di(uDaU" + uD0U?) — Do(AD1UY + (A 4 20)DoU?) = By
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where A, i are piecewise constant functions, and they are lamé constants. This system
doesn’t satisfy the strong Legendre condition,

APl = xIE?, vE e RV (2)

where x > 0 is a constant. But applying the Korn inequality [2]:
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for I7 € H'(Q, R?), we deduce that
[ A% DU DLUids > C f \DUPdz, YU e HY(Q, R?) (3)
] L)

where H1(Q2, B%) (2, R%), Ulp, = 0}, Ty C 9% with a strictly positive
measure, If we assume A’:" satisfy the elliptic condition (3}, we can also discuss kinds
of boundary condition I{"'ﬁ.e only try to know the regularity of the solution near the
singular point, so without losing generality we assume that 3§ = Ty UL, where on [y
we impose the Dirichlet condition). And the argument is analogous.

So for simplicity we impose the Dirichlet boundary condition

U’

an =0 (4)

n (1}, and assume AE-’E satisfy
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ey

A*‘d‘;ﬁﬂﬂﬁ”jﬂaif"“dx > X0 Llﬂﬂlﬁd:s, VU € Hg(Q, ") (

where xq is a positive constant.

Our main result is the following theorem.

Theorem 1 We assume that F € L?(0), RY), A“’j satisfy (B), T is a singular
point. Let 2 be a neighborhood of & which contains the {mi y stngular point &, and U7 be
the weak solution to (1) (4). We have

U=V 4+ W
in O, where V € Hl{ﬁ,R”} and satisfies the system
~Da(AL () DsU7) = 0 (6)

and the boundary condition (4) if £ € 95, where A:}Eﬁ} are pieccewise constant coeffi-
cienis frozem in & and we obtain the following estimate
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