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l Introduction* Let H be a real or complex Hubert space
and A an operator with domain D in H. We consider the differen-
tial operators

(1.1) — - An
dt

(1.2) £ .

and we investigate the Cauchy problem for differential equations
and inequalities in which (1.1) and (1.2) are the principal parts. In
general, we shall suppose that A is a nonlinear, unbounded operator,
neither symmetric nor antisymmetric, and dependent on t. In §§ 2
and 3 we consider the case where A is a linear operator.

Operators of the type in (1.1) were considered by Agmon and
Nirenberg [1] who used a convexity argument to establish not only
uniqueness theorems for the Cauchy problem but also maximal rates
of decay as t —> oo.

In § 2 we treat linear operators A which can be represented in
the form A — M + N where M is symmetric and N is antisymmetric.
These hypotheses are used mainly for computational convenience.
Instead of symmetry, the actual principal hypothesis on Mt is the
inequality

•4- Re (M(t)u(t), u(t)) - 2 Re (M(t)u(t), u\t))
(1.3) d t

i> -7*\\M(tMt)\\\\u(t)\\ - Ύi\\u(t)\\* ,

where ys, 74 are positive constants. Thus the results of Section 2,
when applied to differential operators A, are not restricted to those
operators for which the principal part is self-adjoint. Furthermore,
the condition of antisymmetry on N is easily relaxed. The argu-
ments in § 2 are applicable almost without change if N satisfies
either the inequality

Re (iSΓ(ί)w(ί), u(t))£ Ύ(t)\\u(t) ||2

or
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