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In this talk we will deal with global hypoellipticity of involutive structures defined on
a smooth product manifold M x T™, where T™ ~ R"/27Z™ is the m-dimensional torus.

Given a compact n-dimensional manifold M and closed 1-forms wy,...,w,, over M,
consider the product manifold 2 = M x T™ and the subbundle V C CT2 annihilated by
all the forms

(p = dag, — wy, kE{l,...,m},

where (z1,...,2,,) are angular coordinates on T™. Such a bundle is involutive, and gives
rise to a complex of vector bundles over (2 and first-order differential operators between
them.

Let A be the bundle of complex 1-forms over M, and A%! be its pullback to Q via
the natural projection 0 — M; we denote their spaces of smooth sections by A'C*(M)
and A% C>(Q), respectively. We define IL : C®(Q) — A% C*°(Q2) by the formula

Lf=dif +> wi A f,

k=1

where t € M and d; is the exterior derivative on M; hence, L is a first-order differential
operator.

We will investigate the regularity of solutions of the equation Lu = f.

We will give special attention in the case where M is also a torus T"; also, in the case
where M is a compact Lie group.
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