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The present paper is in the continuation of the author’s previous paper [1J¥
in which we have dealt with the projective motion in a projective Finsler Space
under recurrence property. However, there is much to be explored and therefore
this paper has been designed to reconsider some particular cases in a more general
view. All the notations and symbolism in the current discussion stand the same
as in [1].

In a projective Finsler space §, with normal projective connection =i.(z, &),
let us consider an infinitesimal transformation z*=ux*+&*(x)dt with respect to a
contravariant vector field ¢* (which is only a point function). For this transforma-
tion being a projective motion in an F.-space, we have

(1) Drjy=0)pxt0i00; »
(2) DW:. =0,

where D denotes the operator of Lie differentiation, ¢; is a covariant vector and

L
Win(®, £) is the Weyl’s projective curvature tensor [2, 8], which satisfies the fol-
lowing relations:

a) Wzlkaerzk"—‘Wﬁn:O; 3¢W§uk=0, $131W11k=0,
b) ngfk‘i‘h:th W’):zjk-'i;hi'j: 2; ;‘ik:O’ ai 11520.

(3)

In a projective Finsler space $¥,., the corresponding normal projective curva-

ture tensor Nj(x,Z) of T, with respect to the normal projective connection =},
(x, &) is defined by
Nijk:ahn'}'k_ajn';:,k_nlftr‘éralnjk+n.lir:‘.cralnik_’_ﬂ%l”gk_n}:lnlhk ’
where
0 0

=% " =g

If the normal projective curvature tensor Ni,. of the space &, satisfies the

On

1 Numbers in brackets refer to the references at the end of this paper.
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relation Ni;.,,=4,N%,. for a non-zero covariant vector 2,, the space &, is called a
projective Finsler space of recurrent curvature denoted by FP. In an F®-space,
we have the relation W ,,,=4, Wi, [1]. Hence, in virtue of this and (2), we can
find with ease

(4) QWM/F (?lz) Win.
We now recall the formula
D(Wju)—(DW'.4) 5= (Deta) Wi p— (D) Wis— (D) Wims
~ (D)W i (DRE)E00 Wi
Substitution of (1) and (4) into the above formula and the use of condition (2)
gives
(5) (?2;) W n=0! o Wiie—20.Wh s —a Wine—9; Win—os Wﬁn“%-’f"'az Wi

In my previous paper [1], we have already proved the following theorem:

Theorem. When an FP-space (n=8) admits an infinitesimal projective
motion satisfying ¢. W70, then the following relation holds:
(6) Di=(n—2)¢;
Now we devote ourselves in discussing through some particular cases more gener-
ally.

I. The case of ¢, W7,#0. Substituting (6) into (5), we have
(7) ne, Wi n=0! on Wij—0n Wzi/k_ﬁoj Wie—o Wijz—%j'az Wﬁjk .

We now suppose that %’ is any contravariant vector. Contracting (7) with ¢uluu’,
making use of (8a) and finally we put u'=4a* ete. in the result, then in virtue of
(8a) and (3b) we can obtain

0=0 or ¢,Wi=0, where ¢=¢',

because of ¢(x, £) is an arbitrary scalar function positively homogéneou of the
first degree in &* and ¢,=0dp/o4*. The first case indicates that the motion is affine,
while we see that the second is a consequence of ¢,W7%;,=0, and on account of
our assumption, conclusively this can be excluded. Thus we have

Theorem 1. If an F®-space (n=8) admits the infinitesimal projective
motion satisfying ¢. W70, then the motion is mecessarily an affine one.

II. The case of ¢, W7;,=0. In the present case, the equation (5) becomes

(?21”*‘2%) Wi n=—oaWin—0;Win—0: Wiy —9033.'/"3; Win.
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We again assume that ! is any contravariant vector. Contracting the above
equation with w'u*uw’ and simplifying over it by putting u!=i' ete., then in virtue
of (3), we can get at last

(8) a) (?2,—{-4;0,)3':‘:0, or b) Wi=0.

Moreover, in the case of (b), since Wi vanishes, therefore, accordingly, the tensor
Wi also vanishes identically.” Here we notice that when the generalized Weyl’s
projective curvature tensor W ,.(x, &) of the projective Finsler space &, is zero
throughout the space, then we call the space §, to be projectively flat one, and
therefore, in the second case, our space is a projectively flat space. Thus we have

Theorem 2. If an $F.-space (n=3) admits the infinitesimal projective
motion satisfying ¢, W7, =0, then one of the following two conditions must
be satisfied: (1) The space is a projectively flat ome. (2) The motion must
satisfy the relation (LDZ,+4¢,)§:‘=O.

Further from theorems 1 and 2, we can obtain

Theorem 3. If an FP-space (n=3) admits the infinitesimal projective
motion which is not an affine one, then the relation ¢,W7;,,=0 always holds
good and ome of the following two conditions must be satisfied: (1) The space
18 a projectively flat space, (2) The motion must satisfy the relation (?2,—{—450,).7&‘
=0.

From above theorems, we may also have the following:

Theorem 4. If an FP-space (n=3) which is a projectively non-flat, admits
the infinitesimal projective motion satisfying (Pl,+4¢,)a&‘#0, then the motion
18 necessarily an affine one.

Theorem 5. If an FP-space (n=3) admits the infinitesimal projective
motion which is not affine and (DA,+4¢,)i'>0, then the space is a projectively
flat one. *

After this discussion, on one hand, from (6) and (8a), a one of the theorem
of our previous paper can more coherently be stated as follows:

Theorem 6. In order that an infinitesimal projective motion admitted in
an FP-space (n=3) which is a projectively non-flat, become an affine one, it
18 mecessary and sufficient that ?2,=O.

On the other hand, from the theorems 2,5 and in virtue of the theorem of

» H. Rund [4], p. 142.



4 OM P. SINGH

Berwald®, we can give the

Theorem 7. If an FP-space (n=3) admits the infinitesimal projective
motion (which is not affine) satisfying ¢.W7r,i=0 and (pl,+4¢,)ab‘-\+~0, then a
general path space of n dimensions is mapped by means of a projective change
onto a general path space of zero curvature (Hj,,=0).

We also remember the theorem®: ‘The generalized Weyl tensor vanishes
idéntically in an isotropic Finsler space’. By reason of this theorem, we can
ennunciate the

~ Theorem 8. If an FP-space (n=8) admits the infinitesimal projective
motion (which i8 not affine) satisfying ¢.Wr;:=0 and (IL)2,+4¢I)§:‘¢0, then the
space i3 an isotropic Finsler space of recurrent curvature.
This completes our discussion.
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