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Abstract: Serre posed the question: For every given Lie algebra bundle ξ, does there 
exist a Hausdorff Lie group bundle whose Lie algebra bundle is isomorphic to a given 
Lie algebra bundle ξ? 

In 1966, A. Douady and M. Lazard constructed a Lie group bundle Γ (not necessarily 
Hausdorff) for a given Lie algebra bundle ξ such that the Lie algebra bundle of a Lie 
group bundle Γ is isomorphic to a given Lie algebra bundle  ξ in their remarkable paper 
[3]. They had left the following problem open in an analytic case. That is, when all the 
spaces of a bundle are analytic manifolds and the corresponding morphism are analytic.  

Problem: Given a Lie algebra bundle ( )Xp,,ξ=ξ  over a Hausdorff space X. Does 

there exist for each s in X, an open set S of s in X and a Hausdorff Lie group bundle over 

S whose Lie algebra bundle is isomorphic to Lie algebra bundle ( ).1 SpS
−=ξ  They also 

suggested tackling this question from the point of view of algebraic geometry [3, p. 151]. 

Here we answer this open problem partially by proving a fundamental result in algebraic 
geometry: The real orbit of a real point is open in the real part of its complex orbit. 
Further, we also cover the cohomology and representation theory of Lie algebra bundles 
and the relation between other bundles. 
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