Czechoslovak Mathematical Journal

Alois Svec
Infinitesimal deformations of surfaces in F3

Czechoslovak Mathematical Journal, Vol. 16 (1966), No. 3, 377-379

Persistent URL: http://dml.cz/dmlcz/100739

Terms of use:

© Institute of Mathematics AS CR, 1966

Institute of Mathematics of the Czech Academy of Sciences provides access to digitized documents
strictly for personal use. Each copy of any part of this document must contain these Terms of use.

This document has been digitized, optimized for electronic delivery and
O stamped with digital signature within the project DML-CZ: The Czech Digital
Mathematics Library http://dml.cz



http://dml.cz/dmlcz/100739
http://dml.cz
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INFINITESIMAL DEFORMATIONS OF SURFACES IN E?*)

Avrors Svec, Praha
(Received July 5, 1965)

The Killing vector field associated to a differentiable deformation of a surface in E?
cannot be normal even locally, the mean curvature being not equal to zero. We shall
see that, for a compact surface, it cannot be too “near’’ to the normal vector field.

Let S — E3 be a surface of class C3 in the Euclidean 3-space E* described by the
point r = r(u); denote by n(u) the normal unit vector to S at the point r(u). In
a suitable domain of S, we may write

1) r=r(u',u?);

let g,/(b;;) be the first (second) fundamental tensor. If x* is any vector field on S,
define x*/ = g/*x’,. The following result due to K. YANO is well known: Let S be
compact. Then for each vector field x* on S, we have

(2 f(Kg,-jx"xj + xfx;; — x\x) ) de = 0.
s

This assertion remains valid for any S if
3) xx] = xlxt =0

outside a compact subset of S.

Let S x R — E? be a one-parametric family of isometric surfaces in E3; suppose
that S(0) is the surface S. Let us denote by w the vector field

or(u, t)
4 W= —_27
4) P
in E3; let
©) V=1v'r, + vn

*) This work was partly supported by the National Science Foundation through research
projects at Brandeis University (Waltham, Mass., U.S.A.).
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be the restriction of the field (5) to the surface S. We have
(6) v;,; + v, = 2vby;.

Each vector field (5) on S satisfying (6) is called the Killing vector field. For each
Killing vector field, we have

(7 v, = vH.
For a Killing vector field (5), the integral formula (2) reduces to
(8) J(Kgijviuf + 2vb;p" — vPiy,; — v®H*) do = 0.
N
We are now in the position to prove

Theorem 1. Let (5) be a Killing vector field on the surface (which is not necessary
to be compact) S, and suppose: (a) V = 0 outside some compact subset C < S,
(b) the Gauss curvature of S is non-positive inside a domain D > C, (c) we have

) byp' = 0
on S. If v < 0on S, then
(10) v, =0

on S and (i) Vy = v'r; = 0 at each point with K < 0, (i) V = Vy at each point
with H + 0.

Theorem 2. Let S be a compact surface with non-vanishing mean curvature. Let
(5) be a Killing vector field on S such that

(11) b> + H*’KI 20 on S,
where
(12) b=b;p, I=g,v.

Further, let

13 oz b + /(b + HKI)

_ 2 2
b — /(b* + HKI) on

[ S.
H? H?
Then we have (10) and
Kl
(14) v = ol
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Pe3rome
NHOUHUTE3UMAJIbBHOE W3IrMBAHUE [HOBEPXHOCTEHN B E3

AJIOVC IBEI] (Alois Svec), Ilpara

Iycrs r = r(u; t) — ogHomapamerpuueckast cucrema S(f) mosepxuocreit B E°.
Ilycts

o or(u ;. 0)
ou'

V= + v. n(u; 0)

SIBJISIETCS. OTPAHMYEHHEM BEKTOPHOTO Ioist w = 0r(u; 1)/0t Ha mosepxnoctb S(0);
n(u; 0) o3HAuACT CNUHWYHOEC HOPMAJIbHOE BEKTOpHOe moie mosepxHoctH S(0).
Ecmn S(f) — cucremMa M30MeTpUYECKUX IMOBEPXHOCTEH, To BbimodHeHo (6), rae
b;; — BTOpOIf TEH30p MOBEPXHOCTH S(0). Hdauee, cnpaseymBa MHTErpanbHas (op-
Mya (8), Ha OCHOBAHMK KOTODPOH BBICKa3aHBbI JBE TEOPEMBIL.
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