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Introduction. The system of differential equations and boundary
conditions

ou; ou;
(8) — =Zai(x) — + Zbi(¥)u;, Z{aimi(a) + Bimid)} =0
dx at

(#,j=1,2, - ,n,a<x=b) has application in the theory of the elec-
trical transmission line, the diffusion of heat along thin rods and
around thin rings and, when some of the #'s are employed to designate
rates of change of other u's, to vibrating strings, bars, air columns and
other dynamical systems. The system of total differential equations

(b) Y'(¢) = (wd +B)Y, W.V(a)+ WY () =0,
where A = (a:;), B = (bs;), W.= (ai;), Wy = (B:;), and where ¥ is a col-

umnar matrix of # elements each a function of x, may be obtained as
the result of the Bernoulli-Taylor substitution u;(x, t) =e*ty;(x) into
@a).

The system (b) has been the starting point for many researches
centered around the problem of expressing an arbitrary function f or,
more generally, a set of functions {f:}, in terms of its characteristic
solutions. A solution of this problem in the simple case, having appli-
cation to the uniform dissipationless vibrating string, was first ob-
tained by Daniel Bernoulli about the year 1732 and a solution having
application to the nonuniform string was first obtained by Liouville!
one hundred years later. A purportedly more rigorous treatment of
Liouville’s problem was given by Kneser? in 1904. Since that date
a great many papers have appeared, having to do with the system
(b) under one restriction or another, the most comprehensive of which
are the papers by Bliss,® who obtained uniform convergence in his
expansion theorem by requiring (b) to be “definitely” self-adjoint and
by imposing a restriction on the functions f;, and Birkhoff and
Langer* who considered the general case.
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