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A linear partial differential operator P defined on an open set  of RV with coefficients in C°°(£2)
(resp., in A(f2)) is said to be locally hypoelliptic (resp., locally analytic hypoelliptic) in Q if for every
feC=({) (resp., f € A(U)), with U C 2 any open set, all the solutions u € D'(U) of Pu = f belong to
C>(U) (resp., to A(U)). If P is defined on the torus TV, then P is said to be globally hypoelliptic (resp.,
globally analytic hypoelliptic) in T if all the solutions u € £'(TV) of Pu = f belong to C>(T") (resp.,
to A(TY)). We observe that the local hypoellipticity (resp., local analytic hypoellipticity) implies the
global hypoellipticity (resp., global analytic hypoellipticity). By the celebrated sum of squares theorem of
Hormander [9] the finite type condition is sufficient for the local hypoellipticity of P. But this condition
is not sufficient for the local analytic hypoellipticity of P as it was first observed by Baouendi and
Goulaouic [4]. Other classes of locally hypoelliptic operators which fail to be locally analytic hypoelliptic
have been found and there are important results on analytic regularity. All such operators also fail to
be locally hypoelliptic in the setting of ultradifferentiable function spaces (see, [1, Propositions 4.1 and
4.2] for example). Cordaro and Himonas [5] proved that the finite type condition is sufficient for the
global analytic hypoellipticity of some classes of operators in the form of a sum of squares of vector fields
with real valued and real analytic coefficients. This result was further extended in Refs. [6-8,10]. In
particular, Himonas and Petronilho [7,10] showed the global analytic hypoellipticity (and also the global
Gevrey hypoellipticity) of certain operators of the type P = P(t, Dy, D,;) defined on the torus T™*" with
real valued coefficients in A(T™) and globally hypoelliptic in T™*™.

Motivated by the recent work developed in [5-8,10] and in [2,3], in the paper [1] we investigate the
global hypoellipticity of linear partial differential operators defined on the torus TV in a bigger scale
of spaces, namely, in the setting of ultradifferentiable classes. Actually, we prove the w-regularity of
solutions of operators of type P = P(t, Dy, D,) defined on the torus T™*" with real valued coefficients
in £,(T™) and which are globally hypoelliptic in T™*™. Therefore, we extend the previous work for
Gevrey classes of Himonas and Petronilho [7,10] (see, [1, Theorem 3.1]). As a consequence, we obtain
some applications to sublaplacians that may satisfy the finite type condition or may be of infinite type
at most points, see [1, §4]. We also characterize the global w-hypoellipticity of linear partial differential
operators with constant coefficients in T? in terms of the symbol, see [1, Proposition 3.1].
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