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ABSTRACT
Inthis paper are determined the principal curvatures and principal curvature lioasarsurfaces
which are the envelopes of families of spheres with variable radius and centers moving along a
closed regular curve ifk3. By means of a connection of the differential equations for these
curvature lines and real Riccati equations, it is established that canal surfaces have at most two

isolated periodic principal lines. Examples of canal surfaces with two simple and one double
periodic principal lines are given.
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1. INTRODUCTION

The study of principal curvature lines, along which a surfac®¥nbends extremely and their
umbilic singularities was founded by Monge, Dupin and Darboux. See (Gray 1998) and (Soto-
mayor 2003) for references. For the basic facts about principal curvature lines on surfaces the
reader is addressed to (do Carmo 1976), (Spivak 1979) and (Struik 1988).

As a consequence of the work of Monge and Dupin the lines of curvature on quadrics and
toroidal — Dupin Cyclides — surfaces were determined. See (Fischer 1986, Chap. 3), for an outline
of the theory and for a collection of remarkable illustrations.
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