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Quadratic Equations in Free Groups and Topological Applications

The fundamental groups of closed surfaces admit canonical one-relator presen-
tations where the defining relation Π∗ is either a product of commutators or
a product of squares of the generators; hence it is a word in which each gen-
erator appears exactly twice, namely twice with exponent ±1 or once with
exponent ±2. Words of this type are called quadratic words. One way to inves-
tigate these groups is to study quadratic words W (z1, . . . , zn) in a free group
F = 〈a1, b1, . . . , ag, bg | −〉 or F = 〈a1, . . . , ah | −〉 and to look for solutions in F
of equations like
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The solutions of these equations are described in the following sections, where
they are also related to results in 2- and 3-dimensional topology. A final section
contains an introduction to coincidence theory and applications of it to quadratic
equations in free groups where the right side is more complicated than above.
We provide generalizations or new proofs of known results.
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