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Curriculum vitae 

To every finite group, one can associate two distinct algebras. The 
first one is the set of complex-valued functions on the group. The 
group operation then induces a comultiplication, so that this algebra 
becomes a Hopf algebra. This Hopf algebra will always be 
commutative. Dually, one can consider the group algebra, whose 
multiplication reflects the group structure. This Hopf algebra will 
always be cocommutative.  

However, there exist Hopf algebras which are not necessarily 
commutative or cocommutative, but which share many other 
properties of the above examples. Such Hopf algebras are called 
quantum groups. 

In the first part of the thesis, we discuss a generalisation of algebraic 
quantum groups, which were introduced by Van Daele. An important 
remark is that our objects, the partial algebraic quantum groups, are 
no longer Hopf algebras. This is because we also want to be able to 
work with infinite groupoids in our framework, instead of just finite 
groups. We regularly take inspiration from the theory of weak 
multiplier Hopf algebras, as introduced by Van Daele and Wang. The 
partial algebraic quantum groups we introduce are indeed examples 
of weak multiplier Hopf algebras. We also construct in this setting the 
notion of a Drinfeld double of a partial algebraic quantum group of 
compact type. 

In the second part of the thesis we study two special types of 
coactions of Hopf algebras. These are the homogeneous and Galois 
coactions. If a Hopf algebra corresponds to a group, a coaction of this 
Hopf algebra corresponds to an action of the group. The two special 
types correspond to ergodic, resp. free actions. We show that the 
two types of coactions are in one-to-one correspondence to each 
other, modulo Morita equivalence. We also focus on coactions which 
are simultaneously Galois and ‘almost’ homogeneous. 

This PhD thesis is based on two articles by De Commer and Konings 
from 2020 and 2023. 
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