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The notion of the exponential of a matrix is usually introduced in elementary textbooks on ordinary differential
equations when solving a constant coefficients linear system. One can also find there some of its properties and
in particular one that does not hold unless the involved matrices commute.
Several problems arise indeed from this fundamental issue, and it is our purpose in this talk to review some of
them, namely: (1) is it possible to write the product of two exponential matrices as the exponential of a matrix?
(ii) is it possible to “disentangle” the exponential of a sum of two matrices? (iii) how to write the solution of a
time-dependent linear differential system as the exponential of a matrix?
In our journey, we will touch upon many different fields of mathematics and physics, ranging from the theory
of Lie groups and Lie algebras and the numerical analysis of differential equations to quantum mechanics,
statistical mechanics, many-body theory, and q-analysis in quantum groups.
We will try to keep the (mathematical) level of the talk deliberately low for more easily grasping the nature of
the issues involved. In any case, references will be provided for a more advanced treatment.
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