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Abstract

The Yang-Baxter equation is a fundamental equation occurring in integrable models in statistical
mechanics and quantum field theory. The equation looks very simple, but has profound implications
for many areas of mathematics and physics. These include how waves behave in shallow water, the
interaction of subatomic particles, the mathematical theory of knots, and string theory. Description of
all possible solutions seems to be extremely difficult and therefore there were some simplifications
introduced (set-theoretical solutions).

Biracks are algebras studied in low-dimensional topology which are in a one-to-one correspondence
with set-theoretical non-degenerate solutions of the Yang-Baxter equation. This fact allows us to
characterize such solutions in the language of biracks, applying the universal algebra tools. With these
methods, many new results were obtained leading to a full description of new classes of solutions.
We present some of them.
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