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Abstract

In the present paper, we first prove that the space of Finslerian metrics is an
infinite dimensional manifold. Next, we introduce some inner products in the space of
Finslerian metrics. Then it is given decomposition for the tangent space of this infinite
dimensional manifold by means of Riemannian metric and the Berger-Ebin theorem.
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1 Introduction

Let (M, g) be a connected, compact Finsler manifold. That is, there is a function F on
the tangent bundle TM satisfying the following conditions:

• F is a smooth function on the entire slit tangent bundle TMo.

• F is a positive homogeneous function on the second variable, y.

• The matrix (gij), gij(x, y) = 1
2
∂2F 2

∂yi∂yj
is non-degenerate.

Geodesics of a Finsler structure F are characterized locally by d2xi

dt2
+ 2Gi(x, dxdt ) = 0,

where Gi = 1
4g
ih( ∂2F 2

∂yh∂xj
yj − ∂F 2

∂xh
) are called geodesic spray coefficients. Let Gij = ∂Gi

∂yj
be

the coefficients of a nonlinear connection on TM . By means of this nonlinear connection,
the tangent space TMo splits into horizontal and vertical subspaces. TTM0 spanned by
{ δ
δxi
, ∂
∂yi
}, where δ

δxi
:= ∂

∂xi
− Gji ∂

∂yj
are called Berwald bases and their dual bases are

denoted by {dxi, δyi}, where δyi := dyi +Gijdx
j . Furthermore, this nonlinear connection

can be used to define a linear connection called the Berwald connection and its connection

1-forms are defined locally by πij = Gijkdx
k where Gijk =

∂Gi
j

∂yk
. The connection 1-forms of

the Cartan connection are defined by ∇̃ ∂
∂xi

= ωji
∂
∂xj

, where ωij = Γijkdx
k + Cijkδy

k such
that

Γijk =
1

2
gim(

∂gmj
∂xk

+
∂gmk
∂xj

− ∂gkj
∂xm

)− (CijsG
s
k + CiksG

s
j − CkjsGsi),

and

Cijk =
1

2
gim(

∂gmj
∂yk

+
∂gmk
∂yj

− ∂gkj
∂ym

), (1)

Hence we have ∇̃ = ∇+∇̇ where, ∇ is the horizontal coeffiecients of the Cartan connection
and ∇̇ is the vertical coeffiecients of the Finslerian(Cartan) connection.
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