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1. Introduction

T h is  p a p e r  d e a ls  w ith  th e  problem  o f  th e  realization o f  a  g iven  Lie
algebra as transverse algebra to a Lie foliation on a compact manifold.

Lie foliations have been studied by several authors ( [E.H.S], [E.N], [F],
[H.M], [M], [M a ] , e tc .) . The importance of this study w as increased by the
f a c t  t h a t  t h e y  a r i s e  n a tu ra lly  i n  Molino's c la ss if ic a tio n  o f  Riemannian
foliations [M].

To each Lie foliation are associated two Lie algebras, the Lie algebra 9 of
the Lie group on which the foliation is modeled and the structural L ie algebra

. T he  la tte r a lgebra  is the L ie algebra of the L ie foliation g  restricted to
the  closure o f  any  one  o f i t s  le a v e s . In  particu lar, i t  i s  a  subalgebra of 9.
W e remark that although Ye is canonically associated to g , 9 is  not.

Thus two interesting problems are  naturally posed: the realization problem
and the change problem.

The realization problem  is  to  know  w hich  pa irs  o f L ie  a lgebras (9, .0)
with Ye subalgebra of 9, can  arise  as transverse and structural L ie  algebras,
respectively, of a Lie foliation g  on a compact oriented manifold M.

T h is  p ro b le m  is  c lo se ly  re la te d  to  th e  following Haefliger's problem
[Ha]: given a Lie subgroup T of a Lie group G. is  th e re  a Lie G - foliation on a
compact manifold M  w ith  holonomy group F? E. Ghys [Gh] and G . Meigniez
[M g] also studied this problem  and they gave necessary conditions for a pair
(G, r) to be realizable.

O ur form ulation of the realization problem  is a  little different: W e shall
say  th a t th e  p a ir  (9, g )  is  realizable if  th e re  is  a com pact oriented manifold
endowed with a L ie foliation transversely modeled on  9 and  w ith  structural
Lie algebra of dimension q .  W e also say that 9 is realizable as transverse to  a
Lie foliation.

This form ulation of the realization problem has been considered i n  [Ll]
[H] ,  [G , R ] a n d  [H.L1.R] m aking a  v e ry  d e ta iled  s tu d y  o f  L ie  flow s of
codimension 3 (c f . § 8 ).  B u t  a  com plete classification w as no t ob ta ined
because of the following open question:

Communicated by Prot K. Ueno, September 10,1996
Research supported by the DGYC1T, PB90-0686 PB93-0861


