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Abstract

In this thesis, we mainly study complex Landsberg metric and doubly warped product
(DWP) of complex Finsler metrics. We study the relationships among complex Landsberg
metric, real Landsberg metric, real Berwald metric, complex Berwald metric and weakly
complex Berwald metric, and consider the construction of some special complex Finsler
metrics. We also try to find the “unicorn” metric in complex Finsler geometry, i.e., finding
the complex Landsberg metric which does not come from a Kahler-Berwald metric. Warped
product is an important method used to construct new and special metrics both in Rieman-
nian and real Finsler geometry. In this thesis, we generalize the warped product method to

complex Finsler geometry, and study some properties of the DWP-complex Finsler metrics.

In the third chapter, we study the relationships among some special real and complex
Finsler metrics. We proved that if F' is a strongly convex weakly Kihler Finsler metric on a

complex manifold M, then the following assertions are equivalent:
(i) F'is a real Berwald metric;
(i1) F'is a complex Berwald metric;
(i11) F'is a weakly complex Berwald metric;
(iv) F'is a real Landsberg metric.

We prove that if ' is both a strongly convex weakly Kihler Finsler metric and a real
Landsberg metric on a complex manifold M, then F'is a complex Landsberg metric. We also
construct some special complex Finsler metrics, such as strongly convex complex Berwald

metric, strongly convex complex Landsberg metric, etc.

In the fourth chapter, we study the DWP-complex Finsler metrics. We firstly derive the
most often used complex Finsler connections (the Chern-Finsler connection, the complex
Rund connection, the complex Berwald connection, and the complex Hashiguchi connec-
tion, etc.) associated to the DWP-complex Finsler metrics, which are expressed in terms of
the corresponding complex Finsler connections associated to the complex Finsler metrics of
its components, respectively. Secondly, we obtain the formulae of the holomorphic curva-
ture, Ricci scalar curvature and real geodesic of the DWP-complex Finsler metrics in terms
of the corresponding objects associated to its components. We obtain a necessary and suf-
ficient condition for the DWP-complex Finsler metrics to be a Kihler Finsler (resp. weakly
Kiéhler Finsler, complex Berwald, Kihler-Berwald metric, weakly complex Berwald, com-
plex Landsberg, complex locally Minkowski) metric. As an application, we give an effec-
tive method of constructing complex Berwald metrics, weakly complex Berwald metrics
and complex locally Minkowski metrics. Finally, we study the flatness of locally projective,

locally dual, and the flatness of locally conformal of the DWP-complex Finsler metrics.
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In the fifth chapter, we prove that a unitary invariant strongly pseudoconvex complex
Finsler metric is a complex Landsberg metric if and if only if it comes from a unitary invari-
ant Hermitian metric. This implies that there is no “unicorn” complex Finsler metric among

unitary invariant strongly pseudoconvex complex Finsler metrics.

Key Words: Complex Landsberg metric; Doubly warped product; Strongly convex com-
plex Finsler metric; Weakly Kidhler Finsler metric; Complex Berwald metric; Weakly com-

plex Berwald metric; Real Berwald metric; Real Landsberg metric.
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