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General Galois theory for differential and difference equations and its applications
to dynamical systems
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(1) Equivalence of Galois theories.
We had two general differential Galois theories: (a) Malgrange’s theory proposed in
2001 and (b) ours in 1996. The first is geometric and the second is algebraic. We
proved that these two theories are equivalent by algebraic construction of the jet
space and thus Lie groupoid of automorphisms.

(2) Construction of general Galois theory for difference equations and its applications
to dynamical systems.

We succeeded in constructing general difference Galois theory for difference
equations. An elegant application of the theory is discrete dynamical systems on
compact Riemann surfaces. In fact, we can determine all the discrete dynamical
systems on compact Riemann surfaces that have finite dimensional Galois groups.
Since the Galois group of these systems are solvable, we may say we have determined
all the integrable discrete dynamical systems on compact Riemann surfaces,.



(3) Quantization of differential Galois theory

Our student F.Heiderich discovered that we can generalize our Galois theory
beyond difference and differenctial framework. He suggests that we can establish a
similar theory for functuinal equations with respect to operators, The most
fascinating feature of this view point is we may quantizeGalois theory. We started a
irst research in this directions exploiting examples.
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