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ABSTRACT

In this study, a Hamilton motion is defined in four-dimensional Euclidean space E4
2;

and it is shown that it is a homothetic motion. Furthermore, it is found that the
Hamilton motion defined by a regular curve of order r has only one acceleration
centre of order (r�/1) at every instant t .

1. Introduction

Inoguchi [2] reformulated the Gauss�/Codazzi equations in a form similar to the

theory of integrable system in Minkowski 3-space E3
1: The main tool of this

reformulation was split quaternion numbers (also called Gödel quaternions in the

literature). We have expressed Hamilton motion by means of Hamilton operators in

semi-Euclidean space E4
2: We show that the Hamilton motions in semi-Euclidean

space E4
2; are homothetic motions.

We found that the homothetic motion has only one pole point at every instant t:
Also, we prove that a defined motion has only one acceleration centre of higher order

at every instant t .

2. Split quaternions

A split quaternion p is an expression of the form

p�a0�a1i�a2 j�a3k;

where a0; a1; a2 and a3 are real numbers, and i; j; k are split quaternionic units that

satisfy the non-commutative multiplication rules

i2��1; j2�k2�1

ij��ji�k; jk��kj��i;

and

ki��ik� j:

Let us denote the algebra of split quaternions by H ? and its natural basis by

f1; i; j; kg: An element of H ? is called a split quaternion [2].
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