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Introduction. In the study of the geometry of a hypersurface in 
euclidean space, the two fundamental results are the existence theo­
rem and the rigidity theorem. The existence theorem states that a 
simply connected Riemannian manifold equipped with a second 
fundamental form for which the Gauss and Codazzi-Mainardi equa­
tions hold can be realized as a codimension one immersed submani-
fold of euclidean space. The rigidity theorem asserts (roughly) that 
any two such realizations differ by a rigid motion of the containing 
euclidean space. The effect of these two theorems is to reduce the 
study of immersed hypersurfaces in euclidean space to the study of 
Riemannian manifolds equipped with second fundamental forms 
satisfying the Gauss and Codazzi-Mainardi equations. 

The purpose of this paper is to generalize these two results to iso­
metric immersions of Riemannian manifolds in euclidean space with 
arbitrary codimension (always greater than zero). Our existence theo­
rem is an analogue of the result of Hirsch [2] for smooth immersions. 
I t states that a simply connected Riemannian manifold which has a 
è-plane bundle over it equipped with a bundle metric, a compatible 
connection, and a second fundamental form for which the Gauss and 
Codazzi-Mainardi equations hold can be isometrically immersed in 
euclidean space of codimension k. The rigidity theorem asserts that 
the normal bundle of an isometric immersion together with its in­
duced bundle metric, connection, and second fundamental form 
essentially determine the immersion up to a rigid motion of the 
euclidean space. 

I t should be remarked here that the techniques used to prove the 
above results also apply to isometric immersions in spheres and 
hyperbolic spaces. Results of this type and detailed proofs of the 
results announced here will appear in [4]. 
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