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PARALLEL MAPS THAT PRESERVE GEOMETRIC OBJECTS 
OF HYPERSURFACES 

KRISHNA AMUR 

ABSTRACT. It is known that parallel maps of hypersurfaces inRn+l 

preserve principal directions, umbilics and the third fundamental 
form [4]. We study the conditions under which the parallel map 
ft* of a parallel IL, of a hypersurface £ into the parallel 2,preserves 
other geometric objects besides the three mentioned above and 
show, in particular, that when the determinant of the Jacobian 
matrix of ft* is 1 and n is even, £ is a certain non-trivial minimal 
hypersurface and / / preserves the element of area and all the even 
order elementary symmetric functions of principal curvatures. 

Introduction. Let 2* and £ - t denote parallel hypersurfaces of an im
mersed hypersurface £ in Rn+l for a sufficiently small parameter t. The 
parallel maps of £ into £-*and £ , , which we can assume to be local 
diffeomorphisms, define a parallel map / / of £_ , into £*. As a parallel map 
ff preserves principal directions, umbilics, and the third fundamental 
form. In this paper we investigate the conditions under which other geo
metric objects of the hypersurfaces besides the three mentioned above are 
preserved by / / and show that they occur in the form of restrictions on the 
non-singular Jacobian matrix of//. We illustrate the use of such conditions 
in the proof of our main results stated in Proposition 2.1. 

1. Parallel immersions. Let M be a connected, orientable smooth mani
fold of dimension n. Let X: M -+ Rn+l be an immersion. For sufficiently 
small values of /, the mappings Xt, X_t: M -* Rn+1, defined by 

(1.1) Xt(p) = X(p) + / N(X(p% X_t(p) = X(p) - / N(X(p% 

where pe M and N is a unit normal vector field on X(M), are also im-
imersions. Let X(M) = 2 , Xt(M) = £< and X_t(M) = £_,. Define/ : 
E-L/and/_ , : £ -> £_, by 

(1.2) / o X(p) = Xt(p), f-t o X(P) = X-t(p), 

for all p e M. We assume/ and/_, are local diffeomorphisms. 
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