Weak and Strong Solutions
in Two Dimensions
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Introduction. We shall consider systems
) Lu= (A0, + A0, + RQu=f

of first order linear partial differential equations on a domain } C R? with a
piecewise smooth boundary I' = |J I';, where the I'’s are the smooth pieces of
I". For simplicity, and without loss as far as our results are concerned, we assume
that I' = T'; U T',, and that the corner is at the origin. Let us assume that A; €
©?(Q)) and is symmetric, j = 1, 2, that k € €({)), and that A,, A,, and & are
constant outside of some sphere. Homogeneous boundary conditions will be as-
signed of the form

2) u € N(x), x€T, N(x) a subspace,

or equivalently, P(x)u(x) = 0, where P is an idempotent matrix function which
is in 4 on T, and on I',, but may jump across the corner. L acts on functions
u € C3()); we denote the restriction of L to functions satisfying (2) by L° or, to
specify the boundary condition, by L.

Denote by v the unit exterior normal on I', and set A, = EAjvj. We shall
assume that near the corner, I is non-characteristic (A, is uniformly bounded),
and that functions u# € N satisfy uniformly in x either

3) u-A,u=cou-u, ¢ >0, or
“) u-Au=0.

Finally, N must be a maximal subspace with respect to (3) or to (4).
The maximal (weak) extension L, of L° is defined by setting L%u = f provided

(5) (f9v).0 - (uaL*V)Q = O

for all v € C3(Q) which satisfy the homogeneous adjoint boundary condition
v € N* = (A,N)*; here L* is the formal adjoint of L. The minimal (strong)
extension L? of L’ is the closure of L° with respect to the graph norm in L?>. We
shall study when LS, = L?, at first restricting attention to the two-by-two elliptic
case and to the three-by-three elliptic-hyperbolic case. In the two-by-two case,
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