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Classical geometry can be described through algebra by Descartes’ 
formalism. In the 20th century, due in part to the advent of quantum 
mechanics, this duality has seen a far-reaching generalisation: more 
emphasis has been put on non-commutative algebras, which do not 
necessarily correspond to any classical geometry. In certain cases, 
the departure from the classical setting is gradual: the non-
commutativity is governed by some deformation parameter(s), giving 
back the commutative, classical picture when the parameters are set 
to one. 
 
In our thesis, we will consider in particular such `quantum 
deformations’, both in the algebraic and topological setting, for the 
algebra of functions on square matrices over the complex numbers. 
We will use for this the framework of Faddeev, Reshetikhin and 
Takhtajan. In this setting, the relations between the generators of 
these deformations are determined by a particular solution of the 
Yang-Baxter equation, whose origins can be found in the theory of 
knots and braidings. 
 
In the first part of our thesis, we study continuous fields of C*-
algebraic quantum groups. First we give some general conditions for 
the continuity of such a field. This continues work of Blanchard. 
Thereafter, we apply this to quantum deformations of, among 
others, the algebra of a general linear group. We also give a more 
concrete description of the field of quantum upper triangular 2x2-
matrices using the notion of a crossed product with a partial 
automorphism, due to Exel. 
 
The second part concerns generalizations of the Cauchy-Binet 
formula. This is a classical formula in linear algebra which expresses 
the minors of a product of two matrices in terms of the minors of the 
individual matrices. We provide multiparameter quantum analogues 
of two particular situations where the Cauchy-Binet formula is used 
in the classical case. This is partly motivated by a computation from 
Woronowicz in the 2x2-case, and is related to work of Gurevich, 
Pyatov and Saponov and Jordan and White. 
 
The content of this PhD thesis is based on articles from De Commer 
and Floré from 2017-2020. 
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