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1. Introduction

In the previous papers [3, 4], the author has given a method to determine
the potential force g(x) so that the period of the periodic solution of the equa-
tion

(i.i) ί?- + g(χ^°

may be an arbitrary given continuous function of the amplitude of the ve-
locity or an arbitrary given continuously differentiable function of the ampli-
tude.

Let R be the maximum velocity (i.e. the amplitude of the velocity) and
let a and b be respectively the positive maximum and negative minimum dis-
placement of x. Let τi/2 and τ2/2 be respectively the times required to reach
the state of the positive maximum displacement a and the state of the nega-
tive minimum displacement b from the equilibrium point x=0.

In his paper [1], Z. Opial called the quantities n and τ2 respectively the
positive half-period and the negative half-period, and discussed the various
relations between these half-periods and the potential force g(x).

The half periods τ, (& = 1, 2) are the functions of R. Further the positive
half-period n and the negative half-period τ2 are also respectively the functions
of the positive maximum displacement a and the negative minimum displace-
ment b.

Opial has proved under very mild conditions that g(x) is uniquely fixed if
τi=fi(α) and T2=t2(b) are given. But he has not given a method to determine
g(x) for which any solution of (1.1) has the given arbitrary fχ(α) and f2(6).

In the present paper, by means of the techniques used in his previous
papers [2, 3, 4], the author will give a method to determine g(x) so that either

1° τi and τ2 may be respectively arbitrary given continuous functions
fi(Λ) and f2(Λ), or

2° n and τ2 may be respectively arbitrary given continuously differenti-
able functions fi(α) and f2(δ) whose derivatives fulfill the Lipschitz condition.

The problem of "tautochronism" [1] is to determine g(x) so that r ι(R) and


