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SURFACES OF CURVATURE ΛN=0 IN E*+N

BY BANG-YEN CHEN

1.1), 2) jn [3]̂  profφ Qtsuki introduced some kinds of curvature, Λ, Λ2, •• ,Λ#,
for surfaces in a (2+Λ/>dimensional Euclidean space E2+N. These curvatures play
a main role for the surfaces in higher dimensional Euclidean space.

In [5], Shiohama proved that a complete, oriented surface M2 in E2Λ~N with
the curvatures λι=λ2= •• =>U =0 is a cylinder.

In this note, we shall prove the following theorem:

THEOREM 1. Let f: M2—>E2+N (Λ/^2) be an immersion of a compact, oriented
surface M2 in a (2+N)-dimensional Euclidean space E2+N. Then

(I) The last curvature λχ=Q if and only if M2 is imbedded as a convex
surface in a ^-dimensional linear subspace of E2+N, and

(II) The first curvature λι= a = constant and the last curvature Λ#=0 if and
only if M2 is imbedded as a sphere in a 3- dimensional linear subspace of E2+N with
radius l/\/ a .

2. Lemmas. In order to prove Theorem 1, we first prove the following two
lemmas.

LEMMA 1. Let f: M2-^E2+N be an immersion given as in Theorem 1. Then
the last curvature Λ^O if and only if M2 is imbedded, as a convex surface in a 3-
dimensional linear subspace of E2+N.

Proof. Let/: M2-*E2+N be an immersion given_as in Theorem 1, and let
(p,e1,e2, ,e2+N) be a Frenet-frame in the sense of Otsuki [2], then we have the
following:

(2. 1) d£=ωι0ι

(2. 2) deA= Σ o>AseB,B

(2.3) β>ίr=Σ A t./ω;,
r

(2.4) 0)ir/\CO2r

(2.5) G(Λ=Σλ-ι(Λ,
r

A,B=1, ,2+N, r=3,-,2+JV; i,j=l, 2,
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