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Galois groups for algebraic equations are discussed in the framework of Lie’s continuous
transformation groups. First we construct a Lie symmetry group of a given algebraic equation.
Then we restrict the action of the group to the roots of the equation in question. The result
will be the Galois group. The approach is illustrated by several examples. Among them is the
equation

x2 + 1 = 0. (1)

The calculation shows that Equation (1) has the symmetry group composed by the transfor-
mations

Tα : x̄ =
x + α

1− αx
, (2)

Sβ : x̄ =
x + β

βx − 1
(3)

with arbitrary parameters α and β. The restriction of the transformations Tα and Sβ on the
roots x1 = i, x2 = −i of Equation (1) gives

Tα(x1) = x1, Tα(x2) = x2,

Sβ(x1) = x2, Sβ(x2) = x1.

Hence, the Galois group is composed by the identity transformation of roots and by the
permutation (x1, x2) of the roots. Formally it is written

{1, (x1, x2)}.

This approach was first proposed in [1] (see also [2]). In our talk we present a simple way
to understand this approach by providing more detailed calculations and new examples. We
hope that our work will help to comprehend the concept of the Galois group so that it could
be used in teaching mathematics and introduced to mathematical curricula even at the level
of high schools. Interested students can easily continue studying this subject in the modern
terminology in terms of extensions of fields etc.
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