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We show that the results in the talk of L. Di Vizio combined with DM and [Hen9d|, allow to describe
the generic (algebraic and differential) Galois groups of a complex ¢-difference equation, with ¢ € C~ {0,1}, by
means of curvatures (but not the same curvatures according that ¢ is a root of unity; an algebraic number, not
a root of unity; or a transcendental number).

There are many Galois theories for g-difference equations defined over fields such as C, the field of elliptic
functions, or the differential closure of C. We give the comparison results between the two generic Galois groups
that we have introduced and the other Galois groups in the literature, especially with the Hardouin-Singer Galois
group. In particular, we show that the differential algebraic relations between the solutions of the equation are
endowed by the differential algebraic relations satisfied by the curvatures.

Inspired by the work of B. Malgrange for non linear differential equations, A. Granier attach to a non linear
g-difference equation Y (gx) = F(Y (z)) with Y € GI,,, a D-groupoid, i.e. , a differential ideal in the space of
jets of the analytic variety P!C x C¥. The Malgrange-Granier D-groupoid was recently used by G. Casale and
J. Roques to prove some non-integrability results and for a linear g-difference system with constant coefficients,
A. Granier was able to show that the D-groupoid coincides with the usual Galois group of the system.

The arithmetic description of the differential generic Galois group plus the results of A. Granier imply that,
in the linear case, the Malgrange-Granier D-groupoid of a linear ¢-difference system essentially coincides with
the Kolchin closure of the dynamic of the system and that the group that fix the transversals in the Malgrange-
Granier D-groupoid is the generic differential Galois group introduced in the previous talk. This result is the
first attempt to relate the D-groupoid of B. Malgrange and the linear differential algebraic groups of Kolchin.
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