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This thesis is a summary of the study on averaging methods and its applications to the complex Finsler
geometry. In last chapter, we have concerned with negative vector bundles and showed some results
obtained from Kobayashi’s characterization. The thesis is organized as follows.

Chapter 1 gives the theory of complex vector bundles. First we explain the theory of vector bundles in
general and the notion of complex vector bundles. Then we introduce the notion of Hermitian metrics on
complex vector bundles. We also explain the theory of the sheaf cohomology for holomorphic vector
bundle over a complex manifold. Next we describe that there exists a one-to-one correspondence between
the set of all equivalent classes of complex line bundles and the cohomology group. In the last section, we
list up some vector bundles over the projective space.

In Chapter 2, we introduce the concepts of connections on complex vector bundles and discuss Hermitian
metrics, connections and curvatures on holomorphic vector bundles. We also give a brief review of Chern
classes of complex vector bundles. A holomorphic vector bundle admitting a Hermitian metric of
negative curvature is said to be Griffiths-negative. The most important result in chapter is that the
Griffiths-negativity yields the negativity in the sense of Kobayashi. In the last section, we show that the
Hermitian connection on a Hermitian bundle defines an Ehresmann connection which plays an important
role in this thesis.

In Chapter 3, we describe the geometry of complex Finsler vector bundles from the view point of Kahler
fibrations. A complex Finsler metric is called a Rizza metric if it defines a Kahler metric on each fiber. If
a Rizza metric is given on a holomorphic vector bundle, then we may develop the geometry of the vertical
sub-bundle with the Hermitian metric defined by the Rizza metric. The fundamental tool in this chapter is
a partial connection on the vertical sub-bundle. As a natural generalization of Griffiths-negativity, we
introduce the notion of Rizza-negativity, and we show that Rizza-negativity implies the negativity in the
sense of Kobayashi.

Chapter 4 is devoted to the main topics of this thesis, namely, the averaging method and its application to
complex Finsler geometry. By the averaging method, we obtain a natural Hermitian metric from the given
Rizza metric, and a complex connection from the partial connection. This connection is nothing but the
Hermitian connection of the metric. Comparing the curvature of this Hermitian connection with the one of
the partial connection, we obtain an important inequality. As an application of this inequality, we can
conclude that Rizza-negativity yields the Griffiths-negativity, namely * Rizza -negativity = Griffiths-
negativity = negativity in the sense of Kobayashi “.





