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theorem of Cauchy-Kowalewski. However, the requirement of analyticity is
unnaturally stringent for problems of this type. More recently,

work by K.Friedrichs and H.Lewy (ref.1) has established the

existence and uniqueness of the solution under weaker conditions.

(The paper referred to goes further than this as it deals with

“the general non-linear equation of two independent variables),

F. Rellich (ref.2) has generalised Riemann's method to cope with
essentially the same problem as considered in the present note,

The case of constant coefficients had been treated earlier by

G, Herglotz by a Fourier integral method (ref.3).

The present method establishes the existence and uniqueness
of the solution under considerably less stringent conditions than
postulated hitherto., Also, it leads to procedures which, with some
modifications, should be suitable for numerical purposes. It can
moreover be adapted to deal with some cases = discontinuity of
coefficients, etc., ~ which may be important for the applications
but which are outside the scope of other methods. However, in the
present paper we shall confine ourselves to the solution of the
standard problem mentioned above., The central idea of the method
first arose in connection with some work on stress propagation in
beams (refs. L, 5).

To introduce this idea, we consider the case of a vibrating
string which has inspired so many other theories of partial differential
equations,
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In this equation, x denotes the time, y the coordinate
parallel to thg undisturbed string, and 2z its deflection. The
coefficient c“ (c»0) which, in general, is a function of y, is
given by the ratio of the tension in the string and of its linear
density. We shall make the conventional assumption that the string
is infinite in both directions.

Assume first that ¢ is constant. Then the general
solution’ of (3) is given by
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and the functions f and g can be determined from the boundary
conditions.,

However, we may proceed in a different manner which, though
considerably more complicated in the present case, can be extended to
the general problem (1) where a functional solution is no longer
available.,

For this purpose we put
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The system of equations (28) will be called the resolvent of (1).
It is of the type of equation (13) quoted in the introduction.
Referring to (27), we see that the condition that all the
terms involving —-—1%—7? vanish will be satisfied if the functions
b](&) = 152500051, k = 0,1500e n =~ 2, A= Oye0e3k, are solutions of

the system of partial differential equations
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with b__1 Y 'b__'1 ot 2 b iy 0O, by definition.

(30) will be called the auxiliary system, It will be seen
that the expressions on its right hand side are guadratic functions of
the dependent variables: it therefore constitutes a system of the type
of (14). The number of equations in (30) is 2m2(n-1).

Assume now that the values of 2z and of its first (n-1)
derivatives with respect to x are specified for a range of values of
y ’ fO!‘ X = 0 F)

? -
z(0,y) = go(y),(%g ey 24(¥)s oee 3 n_1> =g _4() ..(31)

where gi(y), i=0, +.., n=1 can be differentiated n-i-1 times with

respect to y. Having solved (30) for arbit but sufficiently
regular initial conditions (see section 3, below , we can then
obtain the initial conditions for the functions (x,y) from (20) and
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