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L et M n be an n-dim ensional differentiable m anifold and Fn =- (M ", L ) be a
Finsler space equipped with a  fundamental function L(x, y)(yz=Xi) o n  M n . For
a  differential one-form p(x, dx)=b,(x)dxi on  Mn, we shall deal with a change of
Finsler metric which is defined by

(0.1) L (x , y )--->  E (x , y )= f(L (x , y), p(x, y)),

where f(L, 13) i s  a  positively homogeneous function o f  L  an d  A o f degree one.
This is called a j9-change o f th e  m e tric . W e  have specially interesting example
of j9-change o f  th e  m etric, for instance,

(1) L (x , y )=L (x , y )+P(x , y ),

(0.2) (2) E (x , y )=L 2 (x, y)/i3(x, y),

(3) L(x, y )=D (x, y )/p 2 (x, y ).

The change (0.2) (1) has been introduced by M atsumoto [12]*. Hashiguchi
and Ichijy6 [7] nam ed it a  R anders change and  proved a  theorem which shows
a relation between a Randers change and a projective change.

N e x t, th e  ch an ge  (0 .2 ) (2 ) is  c a lle d  a  Kropina change. F o r a  8-change
L — E = f(L , 48 ), i f  L  i s  a  Riemannian metric a (x , d x )= (a „(x )d x id x ')'", then
L=f(L, A) becomes well-known (a , A )-m etric  ([5], [6]). In  particular L=a+ 48
is  a Randers m etric ([3], [9]) a n d  L=a 2 /P is  a K ropina m etric  ([11]). B oth  of
th em  a r e  c lose ly  re la ted  to  physics a n d  so Finsler spaces with these m etrics
have been  studied  by  m any authors, from  various standpoin t i n  t h e  physical
and  mathematical aspect ([3], [9], [22], [23], [26]).

In § 1, w e shall study how  th e  fundamental and the torsion tensors change
by  a j3-change o f th e  m etric . §  2  is  devo ted  to  g iv ing  transformation formulas
of the  torsion  and  the  curvature  by a fi-change of the m e tr ic . In  §  3 , we con-
sider Randers changes and give some invariant tensors under these changes, and
in § 4 we shall study some geometrical properties o f these invariant te n so rs . In
§§ 5 and 6, w e are  concerned with projective Randers changes and a lso  g iv e  a
characterization o f  t h e  vanishing Douglas te n so r  w h ic h  is  invarian t under a

*  Number in brackets refer to the references at the end of the paper.


