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ABSTRACT. We study some Lorentzian surfaces in the
three-dimensional Lorentzian space forms whose shape oper-
ators are not diagonalizable at least at one point. It is related
to the so-called notion of 2-type surfaces. A local classification
theorem in this respect is obtained.

1. Introduction. Let us denote by M
3

1(c) the standard model
of a Lorentzian space form with constant curvature c = 0,±1, that
is, the Lorentz-Minkowski space L3, the de Sitter space-time S3

1 in
E4

1 and the anti de Sitter space-time H3
1 in E4

2 , respectively. For
(n, µ) = (3, 1), (4, 1) or (4,2), let En

µ be the corresponding pseudo-

Euclidean space where M
3

1(c) is lying.

Suppose that x : M2
1 → M

3

1(c) ⊂ En
µ is an isometric immer-

sion of a two-dimensional connected Lorentzian surface into the three-
dimensional Lorentzian space form. Denote by ∆ the Laplacian oper-
ator of the Lorentzian surface M2

1 . The immersion x is said to be of
finite type if each component of the position vector field of M2

1 in En
µ ,

also denoted by x, can be written as a finite sum of eigenfunctions of
the Laplacian operator ∆, that is, if

(1.1) x = x0 + x1 + x2 + · · ·+ xk,

where x0 is a constant vector, x1, . . . , xk are nonconstant maps sat-
isfying ∆xi = λixi, i = 1, . . . , k. If, in particular, all eigenvalues
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