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One of the main subjects in number theory is the study of the relation between the
algebraic objects and L-values. Concerning this subject, Brumer’s conjecture and
the Brumer-Stark conjecture have been studied for many years. For an abelian
extension of number fields, we can define the “modified Stickelberger element” in a
group ring over the Galois group. These conjectures claim that the modified
Stickelberger element annihilates the ideal class group. Since Stickelberger
elements are defined by using the special values of Artin L-functions attached to
abelian extensions, the conjectures predict the relation between the Galois module
structure of ideal class groups and L-values. Quite recently, Andreas Nickel
formulated non-abelian generalizations of these conjectures. Several results were
obtained by himself.

The first aim of this thesis is to study the relation between Nickel’s conjectures
and conjectures for abelian extensions. We prove that the “weak” versions of
Nickel’s conjectures are reduced to those of conjectures for abelian extensions. As an
application of this result, we prove that the certain “prime parts” of the weak
versions of Nickel’s conjectures are true in the cases the Galois group is isomorphic
to the dihedral group of order 4p with an odd prime p, the generalized quaternion
group of 2-power order and the direct product of a cyclic group of order 2 and the
alternative group on 4-letters. We also give numerical examples of Nickel’s
conjectures, which are very useful to understand his conjectures.

For an abelian variety over a number field and the Hasse-Weil L-function, we
study similar problems to Nickel’s conjectures. Then we can reduce the problems for
non-abelian extensions to that for abelian extensions as well as Nickel’s conjectures.
As a result, we prove that the Birch and Swinnerton-Dyer conjecture (and some
technical assumptions) implies affirmative answers for the problems in the case the

Galois group is isomorphic to the dihedral group of order 4p.




