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In the topological Galois theory we consider functions representable by quadra-
tures as multivalued analytical functions of one complex variable. It turns out that
there are some topological restrictions on the way the Riemann surface of a function
representable by quadratures can be positioned over the complex plan. If a function
does not satisfy these restrictions, then it cannot be represented by quadratures.

This approach, besides its geometrical appeal, has the following advantage. The
topological obstructions are related to the character of a multivalued function.
They hold not only for functions representable by quadratures, but also for a more
wide class of functions. This class is obtained adding to the functions representable
by quadratures all meromorphic functions and allowing the presence of such func-
tions in all formulae. Hence the topological results on the non representability
by quadratures are stronger that those of algebraic nature. The reason of this is
that the composition of two functions is not an algebraic operation. In differential
algebra instead of the composition of two functions, one considers the differential
equation that they satisfy. But, for instance, the Euler function Γ does not satisfy
any algebraic differential equation; therefore it is pointless to look for an equation
satisfied, say, by the function Γ(expx). The only known results on the non repre-
sentability of functions by quadratures and, for instance, by the Euler functions Γ
are those obtained by our method.

On the other hand, this method cannot be used to prove that a particular single-
valued meromorphic function is the not representable by quadratures.

Using the differential Galois theory (to be more precise its linear-algebraic part,
dealing with the linear algebraic groups and their differential invariants), one can
prove that the only reasons for the unsolvability by quadratures of linear differential
equations of Fuchs type are topological. In other words, if there are no topological
obstructions to solvability by quadratures for a differential equation of Fuchs type,
then that equation is solvable by quadratures.

There are the following topological obstructions to the representability of func-
tions by quadratures.

Firstly, functions representable by quadratures, can have no more than countable
set of singular points in the complex plane. (However even for the simplest func-
tions, representable by quadratures, the set of singular points can be everywhere
dense).

Secondly, the monodromy group of a function representable by quadratures is
necessarily solvable (However even for the simplest functions, representable by
quadratures, the monodromy group can have the cardinality of the continuum).
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