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Abstract

H.H. Hacısalihoğlu (‘Study map of a circle’, Journal of the Faculty of Science of
Karadeniz Technical University 1 (7) (1977), 69–80) shows that the E. Study map
of a circle on a dual unit sphere S2 is a family of hyperboloids of one sheet with
two parameters. In this paper we calculate and discuss the E. Study maps of circles
which lie on the dual hyperbolic and Lorentzian unit spheres H2

0 and S2
1 at the dual

Lorentzian space D3
1. Furthermore, we examine some special cases, each of which is

a geometrical result.

1. Introduction

Dual numbers were introduced by W.K. Clifford (1849–79) as a tool for his geomet-
rical investigations. After him E. Study used dual numbers and dual vectors in his
research on the geometry of lines and kinematics [5]. He devoted special attention
to the representation of directed lines by dual unit vectors and defined the mapping
that is known by his name. There exists one-to-one correspondence between the
vectors of dual unit sphere S2 and the directed lines of space of lines R3.

If we take the Minkowski 3-space R3
1 instead of R3 the E. Study mapping can be

stated as follows. The dual time-like and space-like unit vectors of dual hyperbolic
and Lorentzian unit spheres H2

0 and S2
1 at the dual Lorentzian space D3

1 are in one-
to-one correspondence with the directed time-like and space-like lines of the space of
Lorentzian lines R3

1 , respectively [6]. Then a differentiable curve on H2
0 corresponds

∗ Corresponding author, e-mail: yayli@science.ankara.edu.tr

Mathematical Proceedings of the Royal Irish Academy, 102A (1), 37–47 (2002) c© Royal Irish Academy




