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Abstract

We compute verified inc1usionsof eigenvalues and eigenfunctions of the Sturm-
Liouville equation. The bounds are calculated on a computer. Using machine interval
arithmetic, all truncation and roundingerrors are enc1osed.

1. INTRODUCTION

We consider the Sturm-Liouville boundary value problem

- u" + q(x) U =

u(O) = u( 71-)=

.Au , XE[O,1I"]

o
(1)

where q(x) is a continuous function in [0, 11"]and .A a real parameter. .Ais called

an eigenvalue of (1), if there exists a non-trivial solution u(x). In this case u(x) is

called an eigenfunction of (1).

In the following we state some well-known results about (1) that can be found in any

standard text book on ordinary differential equations (see Walter [5] , for example).

The first is about existence of eigenvalues:

Theorem 1: Under the above assumptions on q(x), (1) has an infinite number of

(simple) eigenvalues .Ao < \ < .A2 < ... , that tend to infinity. A corresponding
eigenfunction un(x) has exactly n zeroesin (0, 11").




