AN INITIAL VALUE PROBLEM FOR HYPERBOLIC
DIFFERENTIAL EQUATIONS

BENHAM M. INGERSOLL

We consider the normal form of the linear partial differential equa-
tion of hyperbolic type

(1) Llu] = thoy + av, + bu, + cu = d.

It is well known that if the coefficients of (1) satisfy certain con-
tinuity conditions, a unique solution U(x,y) of (1) can be determined
over any rectangle with sides parallel to the coordinate axes which
lies entirely within the domain of continuity of the coefficients of (1)
by prescribing the solution along any two adjacent sides of the
rectangle.! No generality will be lost by assuming that the adjacent
segments lie on the coordinate axes, so that a vertex of the rectangle
is on the origin.

It will be shown here that for a certain sub-class of equations of
this type a unique solution is obtainable by prescribing merely two
partial derivatives of #(x, y), one along each of two adjacent
sides of the rectangle, that is, by prescribing 8*u(x, ¥)/3x*| ;o and
d™u(x, ¥)/0y™|4=0 where k and m are any non-negative integers,
instead of #(x, 0) and #(0, y). This result is obtained by reducing the
new problem to the classic one (k=m =0).

It should also be noted that the result to be proved complements,
in a certain sense, results of Bergman? on elliptic differential equa-
tions. If @ = D ma@ma®™" D=8, €= D mnCmnX™Y"™, Cmn="Cam, are entire
functions of two complex variables x and y where ¥ is conjugate to x,
and we write x=X+414V, y=X—¢Y; then (1) becomes an equation of
elliptic type in the X, Y plane. It has been shown, by means of
Bergman's operator method, that in order to determine the regularity
domain of a solution U= DY maUm&™", Umn=Unm, from a given
subsequence { U,,.k}, k fixed, m=0, 1, 2, - - -, it is sufficient to know
the subsequences {@ms}, {@m}, {cw},»=0,1,2, - -, k, m=0,1,2,
3, + - -, of the coefficients in the power series expansion of ¢ and ¢ in
(1). If, by the same change of variables, the result of the present paper
is formulated as a theorem for equations of elliptic type, it becomes
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