-3-
e]‘liptic7 and satisfy the complementing condition®.

The main tool used in the sufficiency portion of our proof
js interpolation theory. In particular we show that the graph
norm of the square root of L is an equivalent norm on H ()
{with boundary conditions).

The proof of the necessity of the complementing condition
is a direct cne. We show that the failure of the complementing
condition allows for the existence of a certain class of high
frequency (static) surface oscillations that prohibit & I from
beiny uniformly positive. Thus the complementing condition
controls the behavior of oscillations at the boundary.

We also consider the related problem of the coercﬁvityg of the quadratic

form azl(t*) «,+]; whether there exists « > 0 and a » 0 such that
25 ) |nl?
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We prove that necessary and sufficient cnnditions10 for the coercivity of 51
are: that the boundary value problem (1.3) be strongly eliiptic and satisfy a

strengthened version of the complementing condition.’*

For systems the condition of strong ellipticity is less stringent than the
positive definiteness of the four tensor C.

Also called the Lopatinsky-Shapirc or covering condition, cf., e.g., Agmon,
Douglis, & Nirenberg [5] or Morrey [20, p. 212].

The standard approach to the Dirichlet problem for L begins by proving
coercivity (the Garding inequality). However, for systems with general boun-
dary conditions such an inequality is not always available.

10 Eor higher order scalar equations this is due to Agmon [2,3,4] who derives

a priori estimates to deduce his result. Our proof is an a postiori one. We
use the existence, regularity, and spectral theory for L (in conjunction
with the previously mentioned e?uiva1ence of the grapg norm of the square
root of L with the norm on H™{@)) to prove that &°1 1is coercive if and
only if the spectrum of L is5 bounded below, We then use Agmon's [4] result
to show the eguivalence of the strong complementing condition and the semi-
boundedness of the spectrum,

11

The strong complementing condition is due to Agmon [4], althcugh the ter-
mincTogy originated with Friedman [97.







