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ON CONFORMAL TRANSFORMATION OF CERTAIN

FINSLER SPACES

S. C. RASTOGI AND A. K. DWIVEDI

0. Introduction

M. S. Knebelman [4] first defined the conformal theory of Finsler metrics, such that
two metric functions L and L are conformal if the length of an arbitrary vector in the
space with the metric L is proportional to the length in the space with metric L, that is,
if g

ij
= φgij , where gij and g

ij
are the metric tensors corresponding to metric functions

L and L respectively and φ is a function of coordinates. Conformal transformations
in Finsler spaces have further been studied by various authors namely Hashiguchi [1],
Izumi [2, 3], Matsumoto [8] and others. The purpose of the present paper is to sutdy
conformal transformation of L(α, β)-metric (Matsumoto [5, 7]) and its special case related
to Randers’ space [9]. Throughout the present paper we shall follow the notations used
in Matsumoto’s monograph [6].

1. Preliminaries

Let (Mn, L) be an n-dimensional Finsler space equipped with the fundamental func-
tion L(x, y) on a differentiable manifold Mn. Let (Mn, ∗L) be another Finsler space
equipped with the fundamental function ∗L(x, y) such that Matsumoto [5]:

∗L(x, y) = L(x, y) + β(x, y). (1.1)

where β(x, y) = bi(x)dxi.
We also have for li = ∂L/∂yi, ∗li = ∂∗L/∂yi and bi = ∂β/∂yi,

∗li = li + bi. (1.2)

If hij = gij − lilj = LLij we have ∗hij/
∗L = hij/L or Lij = ∗Lij such that [5]

∗gij = τ(gij − lilj) + ∗li
∗lj ,

∗gij = τ−1gij + µlilj − τ−2(libj + ljbi), (1.3)

where µ = (Lb2 + β)/(∗Lτ2), b2 = bib
i, bi = gijbj , τ = ∗L/L.
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Since ∗li = τ−1li, therefore for mi = bi − (β/L)li, we can obtain

∗Cijk = τCijk + (hijmk + hjkmi + hkimj)/2L. (1.4)

The h- and v-covariant derivatives of a covariant vector field Xi are defined as

Xi|j = ∂jXi − N r
j (∆rXi) − XrF

r
ij (1.5)

and
X

i

∣

∣j
= ∆jXi − XrC

r
ij , (1.6)

where the symbol ∂j and ∆j stands for ∂/∂xj and ∂/∂yj respectively, (Fj
i
k
, N i

j , C
i
jk) are

connection parameters of Fn such that N i
k = F i

0k = yrF i
rk and Cr

jk = girCijk .
If ∗F i

jk denotes the Cartan’s connection of ∗Fn, then it is given by Matsumoto [5]

∗F i
jk = F i

jk + Di
jk, (1.7)

where Di
jk is a tensor of type (1,2) such that it satisfies [5]

LijrD
r
ok + LrjD

r
ik + LirD

r
jk = 0, LriD

r
oj + (lr + br)D

r
ij = bi|j, (1.8)

Di
00 = 2LF i

0 + τ−1(E00 − 2LFr0b
r)li, (1.9)

Di
0j = LGi

j + τ−1li(Gj − LGmjb
m) (1.10)

and
Di

jk = LHrjk(gir − librτ−1) + liτ−1Hjk, (1.11)

where
2Fjk = bj|k − bk|j , 2Ejk = bj|k + bk|j . (1.12)

Gij = Fij − LijrD
r
00/2, Gj = Ej0 − LjrD

r
00/2, Gi

j = girGrj (1.13)

Hijk = (LjkrD
r
0i − LkirD

r
0j − LijrD

r
0k)/2 (1.14)

and
Hjk = Ejk − (LjrD

r
0k + LkrD

r
0j)/2. (1.15)

The T -tensor in a Finsler space is defined by [6]:

Thijk = LC
hij

∣

∣k
+ Chij lk + Chiklj + Chjkli + Cijklh, (1.16)

which in a space with generalized (α, β) metric can be expressed as [5]

∗Thijk = ∗L∗C
hij

∣

∣k
+ ∗Chij

∗lk + ∗Chik
∗lj + ∗Chjk

∗li + ∗Cijk
∗lh. (1.17)
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2. Conformal transformation

Let us assume that there exists a conformal transformation of Finsler spaces which
transform in such away that L = Leσ, (σ = σ(x)), ∗L = ∗Leσ. From equation (1.1),

(1.2), (1.3) and (1.4) we can obtain for τ = τ , µ = µ,

li = lie
σ, li = lie−σ, ∗li = ∗lie

σ, ∗li = ∗lie−σ, bi = bie
σ, bi = bie−σ,

β = βeσ, y
i
= yie

2σ, yi = yi, ∗y
i
= e2σ∗yi,

∗yi = ∗yi, (2.1)

g
ij

= gije
2σ, ∗g

ij
= ∗gije

2σ, ∗hij = τe2σhij ,
∗Lij = Lije

σ, (2.2)

gij = gije−2σ, ∗gij = ∗gije−2σ, ∗hij = ∗hije−2σ, (2.3)

and

Cijk = Cijke2σ, ∗Cijk = ∗Cijke2σ, ∗Lijk = Lijkeσ and (∆khij) = e2σ(∆khij). (2.4)

From equations (2.1), (2.2), (2.3) and (2.4) we can obtain

Theorem 2.1. Under the given conformal transformation following entities are

conformally invariant ∗li
∗L−1; ∗L∗li; L−1bi; Lbi; L−1β; ∗gijL

−2; ∗gij∗L2; ∗hij
∗L−2;

∗hij∗L2; ∗Cijk
∗L−2.

We know that Izumi [2, 3]

Gi = Gi + Bihσh, Gi
j = Gi

j + bi
j, Gi

jk = Gi
jk + bi

jk, (2.5)

where
Bih = yiyh − L2gih/2, bi

j = (∆jB
ih)σh, bi

jk = (∆k(∆jB
ih))σh. (2.6)

From equation (1.12) and F i
0 = Fj0g

ij we can obtain

N i
j = N i

j + bi
j, (2.7)

2F jk = eσ[2Fjk + bjσk − bkσj ], (2.8)

2Ejk = eσ[2Ejk + bjσk + bkσj ] (2.9)

and
F i

0 = e−σ[F i
0 + (biσ0 − βgijσj)/2]. (2.10)

From L = Leσ, we can write Log L = Log L + σ, which gives

σk = L−1(∂kL) − L−1(∂kL), σ0 = {L−1(∂kL) − L−1(∂kL)}yk. (2.11)

Hence from equations (2.8), (2.9) and (2.10) we have:

Theorem 2.2. Under the given conformal transformation following entities are con-

formally invariant:
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(a) (bjσk − bkσj)/L;

(b) (bjσk + bkσj)/L;
(c) L(biσ0 − βgijσj);

(d) L−1[2Fjk − L−1(bj∂kL − bk∂jL)];
(e) L−1[2Ejk − L−1(bj∂kL + bk∂jL)];

(f) L[F i
0 − (1/2)(∂jL)(biyi − βgij)].

From equation (1.9) we can obtain

Di
00 = Di

00 + Bi
00 (2.12)

where
Bi

00 =: {L(σ0b
i − βσpg

pi) − yiτ−1(b2σ0 − βσpbp − L−1βσ0)}/2. (2.13)

Equation (2.12) with the help of (2.13) gives on simplification

Theorem 2.3. Under the given conformal transformation tensor D∗r
00 defined by

D∗r
00 =: Dr

00 − (∂kL)[bryk − βgkr − lrτ−1{(b2 − βL−1)yk − βbk}]/2 (2.14)

is conformally invariant.

From equation (1.13) we get

Gij = eσ[Gij + (biσj − bjσi)/2 − LijrB
r
00], (2.15)

and
Gj = eσ[Gj + (bjσ0 + βσj)/2 − LjrB

r
00]. (2.16a)

Since Gj = Ej0 − Fj0, we can also obtain

Gj = eσ(Gj + βσj). (2.16b)

Comparing equations (2.16a) and (2.16b), we get

LjrB
r
00 = (bjσ0 − βσj)/2. (2.17)

From equations (2.15) and (2.17), we get

Gij = eσ[Gij − Lir(∆jB
r
00)]. (2.18)

From equations (2.15) and (2.16), we can obtain

Theorem 2.4. Under the given conformal transformation following entities are con-

formally invariant:

(a) L−1{Gk − βL−1(∂kL)},
(b) L−1[Gij−L−1{bi(∂jL)−bj(∂iL)}]−L−1Lijr(∂kL)[bryk−βgkr−lrτ−1{(b2−βL−1)yk−

βbk}]/2.
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With the help of equations (1.10), (2.17) and (2.18) we can obtain

Di
0j = Di

0j + Bi
0j . (2.19)

where

Bi
0j =: τ−1liβσj − (∆jB

r
00)(h

i
r − τ−1limr). (2.20)

From equations (2.19) and (2.20) with the help of (2.12), we can obtain

Theorem 2.5. Under the given conformal transformation tensor D∗i
0j defined by

D∗i
0j =: Di

0j − [τ−1liβL−1(∂jL) − (∆jD
r
00)(h

i
r − τ−1limr)], (2.21)

is conformally invariant.

Multiplying (2.19) by yj comparing the resulting equation with (2.12) and using (2.13)

we obtain on simplification

L[βσp(g
pi − libpτ−1) − σ0(b

i − lib2τ−1)] = (∆jP
r)(hi

r − τ−1limr)y
j , (2.22)

which implies

Theorem 2.6. Under the given conformal transformation, there exists a scalar σ(x),

which satisfies equation (2.22).

Since from equation (1.13) we can obtain

Gkj = ∆kGj − (lr + br)(∆kDr
0j), (2.23)

therefore by virtue of equations (2.14) and (2.23) we can obtain on simplification

(lr + br)∆kBr
0j − LjkrB

r
00 = Ejk (2.24a)

and

∆k{(∆jB
t
00)A

r
t} = (lr + br)∆k(τ−1lrβσj) − Lkr(∆jB

r
00) − bkσj , (2.24b)

where Ai
r = (hi

r − τ−1liL−1mr).

Hence we have:

Theorem 2.7. Under the given conformal transformation, there exists a scalar σ(x),

for which the tensors Br
00 and Ai

r satisfy (2.24).

From equations (1.14) and (1.15), we can obtain

Hijk = eσ[Hijk + (1/2){LjkrB
r
0i − LkirB

r
0j − LijrB

r
0k}], (2.25)

and

Hjk = eσ[Hjk + {bjσk + bkσj + Ljr(∆kBr
00) + Lkr(∆jB

r
00)}]. (2.26)
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From equations (2.25) and (2.26) on simplification we can obtain

Theorem 2.8. Under the given conformal transformation, following entities are

conformally invariant

L−1[τ−1β(∂iL)L−1 + (∆iD
r
00)(lr + τ−1mr)], (2.27a)

L−1[Hjk − (Ljr∆kDr
00 + Lkr∆jD

r
00) − L−1(bk∂jL + bj∂kL)], (2.27b)

L−1[Hijk − (1/2){LjkrD
r
0i − LkirD

r
0j − LijrD

r
0k}]. (2.27c)

From equation (1.11), we can obtain

Di
jk = Di

jk + Bi
jk, (2.28)

where

Bi
jk =: (1/2)L{LjktB

t
0r − LkrtB

t
0j − LjrtB

t
0k}(g

ir − librτ−1)

+liτ−1{bjσk + bkσj + Ljr(∆kBr
00) + Lkr(∆jB

r
00)}. (2.29)

With the help of equations (2.28) and (2.29), we can obtain

Theorem 2.9. Under the given conformal transformation, the tensor defined by

D∗i
jk =: Di

jk − (1/2)L{LjktD
t
0r − LkrtD

t
0j − LrjtD

t
0k}(g

ir − librτ−1)

−liτ−1{L−1(bj∂kL + bk∂jL) + Ljr∆kDr
00) + Lkr∆jD

r
00}, (2.30)

is conformally invariant.

From equations (1.16) and (1.17), we can easily obtain ∗Thijk = e3σ∗Thijk, which

implies

Theorem 2.10. Under the given conformal transformation, the tensor ∗L−3∗Thijk

is conformally invariant.

3. Conformal transformation of connection parameters

From equation (1.7) with the help of equation (2.28), (2.29) and Hashiguchi [1]

F i
jk = F i

jk + U i
jk, (3.1)

where

U i
jk = δi

jσk + δi
kσj + Ci

jmBm
k + Ci

kmBm
j − ginCjkmBm

n − gjkσi, (3.2)

we can obtain
∗F i

jk = ∗F i
jk + ∗U i

jk (3.3)
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where

∗U i
jk =: [δi

jσk + δi
kσj + Ci

jmBm
k + Ci

kmBm
j − ginCjkmBm

n − gjkσi

+(1/2)L(LjktB
t
0r − LkrtB

t
0j − LjrtB

t
0k)(gir − librτ−1)

+liτ−1{bjσk + bkσj + Ljr(∆kBr
00) + Lkr(∆jB

r
00)}]. (3.4)

From equation (3.3) on multiplication by yj we can obtain by virtue of ∗U i
jkyj =: ∗bi

k

∗N i
k = ∗N i

k + ∗bi
k, (3.5)

where

∗bi
k =: [yiσk + δi

kσ0 + L2σmCi
km − ykσi − (1/2)L(LktB

t
0r + LkrtB

t
00

−LrtB
t
0k)(gir − librτ−1) + liτ−1{βσk + bkσ0 + Lkr(∆jB

r
00)y

j}]. (3.6)

Hence we have:

Theorem 3.1. Under the given conformal transformation in a space with gener-

alized (α, β)-metric the entities ∗U i
jk and ∗bi

k given by (3.4) and (3.6) respectively are

conformally invariant.

From equations (3.3), (3.4), (3.5) and (3.6) we can obtain

N∗i
k =: ∗N i

k + ∗M i
k (3.7)

and

F ∗i
jk =: ∗F i

jk + ∗M i
jk, (3.8)

where

∗M i
k =: (1/2)L(LktD

t
0r + LkrtD

t
00 − LrtD

t
0k)(gir − librτ−1)

−(∂kL)L−1(yi + L2Ci
rmgrm + liτ−1β)

−(∂rL)(L−1yrδi
k − ykgir + lilrτ−1bk) − liτ−1Lkr(∆jD

r
00)y

j (3.9)

and
∗M i

jk =: −L−1(δi
k∂jL + δi

j∂kL) − L−1(∂rL){Ci
km(yjg

rm − δm
j yr − L2Cmr

j )

+Ci
jm(ykgrm − δm

k yr − L2Cmr
k ) + ginCjkm(yngrm − δm

n yr − L2Cmr
n )

+gjkgri} − (1/2)L{(LjktD
t
0r − LkrtD

t
0j − LjrtD

t
0k)(gir − librτ−1)}

−liτ−1{L(bj∂kL + bk∂jL) + Ljr(∆kDr
00) + Lkr(∆jD

r
00)}. (3.10)

Theorem 3.2. Under the given conformal transformation in a space with generalized

(α, β)-metric the entities defined by N∗i
k and F ∗i

jk are conformally invariant.
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4. Conformal transformation of torsion and curvature tensors

The h-torsion tensor Ri
jk is expressed as [6]:

Ri
jk = Ç(j,k){∂kN i

j − N r
k∆rN

i
j}, (4.1)

therefore by virtue of ∗N i
j = N i

j + Di
0j, we can easily obtain

∗Ri
jk = Ri

jk + Ii
jk, (4.2)

where

Ii
jk =: Ç(j,k)[D

i
0j|k + Dm

0j{(∆m
∗F i

sk)ys + Di
mk}] (4.3)

and Ç(j,k) means interchange of j and k and subtraction.

From equation (4.2) it is easy to get

∗Ri
jk = ∗Ri

jk + J i
jk, (4.4)

where

J i
jk =: Ç(j,k)[

∗bi
j‖k + ∗bm

j (∆m
∗N i

k − ∗F i
mk)] (4.5)

and symbol ‖k, means covariant derivative corresponding to ∗F i
jk.

The hv-torsion tensor P i
jk is expressed as [6]:

P i
jk = ∆kN i

j − F i
jk, (4.6)

therefore we can obtain
∗P i

jk = P i
jk + ∆kDi

0j − Di
jk, (4.7)

which on conformal transformation gives

∗P i
jk = ∗P i

jk + ∆k
∗bi

j + ∗U i
jk. (4.8)

Hence we have:

Theorem 4.1. The torsion tensors of a space with generalized (α, β)-metric, when

conformally transformed, satisfy equations (4.4) and (4.8) such that entities J i
jk and

(∆k
∗bi

j + ∗U i
jk) are conformally invariant.

Further with the help of equations (3.7), (3.8), (3.9), (3.10), (4.4) and (4.5), we can

define

R∗i
jk =: ∗Ri

jk + Ç(j,k)(
∗M i

j‖k + 2∗Mm
j

∗F i
mk) (4.9a)

and

P ∗i
jk =: ∗P i

jk + ∆k
∗M i

j + ∗M i
jk, (4.9b)

which give
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Theorem 4.2. Under the given conformal transformation in a space with generalized

(α, β)-metric the entities R∗i
jk and P ∗i

jk defined by (4.9a, b) are conformally invariant.

We know that the h-curvature tensor Ri
hjk is given as [6]:

Ri
hjk = Ç(j,k){∂kF i

hj − Nm
k (∆mF i

hj) + Fm
hjF

i
mk} + Ci

hmRm
jk, (4.10)

implying

∗Ri
hjk = Ri

hjk + Ci
hmIm

jk + M i
hm

∗Rm
jk + Ç(j,k){D

i
hj|k + Dm

0j(∆m
∗F i

hk)

+ Dm
hjD

i
mk} (4.11)

and
∗Ri

hjk = ∗Ri
hjk + ∗Ci

hmJm
jk − ∗N i

hjk, (4.12)

where

∗N i
hjk =: Ç(j,k){

∗U i
hj‖k + ∗bm

k (∆m
∗F i

hj) + ∗U i
mk

∗Fm
hj −

∗Um
hj

∗U i
mk}. (4.13)

From equations (4.5), (4.12) and (4.13) on simplification, we can obtain

R∗i
hjk = R∗i

hjk + ∗U i
hjk, (4.14)

where

R∗i
hjk =: ∗Ri

hjk + Ç(j,k){
∗F i

hj‖k + ∗Nm
k (∆m

∗F i
hj)

− ∗Ci
hm(∗Nm

j‖k + ∗N r
j ∆r

∗Nm
k )} (4.15)

and

∗U i
hjk =: Ç(j,k){

∗Ci
hm(∗N r

k∆r
∗bm

j + ∗Fm
rj

∗br
k) + ∗N r

k∆r
∗U i

hj + ∗U i
rj

∗F r
hk}, (4.16)

which leads to

Theorem 4.3. Under the given conformal transformation in a space with generalized

(α, β)-metric the entity R∗i
hjk is conformally invariant if and only if ∗U i

hjk vanishes.

We know that the hv-curvature tensor P i
hjk is given by [6]:

P i
hjk = ∆kF i

hj − Ci
hk|j + Ci

hmPm
jk , (4.17)

therefore we can obtain

∗P i
hjk = P i

hjk + M i
hk‖j + ∆kDi

hj + ∗bm
j ∆kCi

hm + ∗Ci
hm∆kDm

0j + M i
hmPm

jk

+ Ci
mkDm

hj − M i
hmDm

jk − Cm
hkDi

mj , (4.18)
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where

M r
jk = (2Lτ)−1[(hr

j − τ−1lrmj)mk + (hr
k − τ−1lrmk)mj

+ hjk{m
r − lrτ−1(b2 − β2/L2)}]. (4.19)

The curvature tensor ∗P i
hjk on conformal transformation leads to

∗P i
hjk = ∗P i

hjk − ∆k
∗U i

hj + ∗Ci
hm(∆k

∗bm
j + ∗Um

jk). (4.20)

From equation (4.20), we can easily obtain P ∗i
hjk = P ∗i

hjk, where

P ∗i
hjk =: ∗P i

hjk + ∆k
∗F i

hj −
∗Ci

hm(∆k
∗Nm

j + ∗Fm
jk ). (4.21)

Theorem 4.4. Under the given conformal transformation in a space with generalized

(α, β)-metric the entity P ∗i
hjk defined by (4.21) is conformally invariant.

We know that the v-curvature tensor Si
hjk is given by [6]

Si
hjk = Ç(j,k){∆kCi

hj + Cm
hjC

i
mk}, (4.22)

therefore by virtue of
∗Cr

jk = Cr
jk + M r

jk, (4.23)

and (2.4), the conformal transformation of generalized v-curvature tensor, satisfies the
invariant property ∗Si

hjk = ∗Si
hjk. Hence we have:

Theorem 4.5. The curvature tensors of a space with generlized (α, β)-metric un-

der a conformal transformation satisfy equations (4.12) and (4.20) such that entities

(∗Ci
hmJm

jk − ∗N i
hjk) and {∆k

∗U i
hj −

∗Ci
hm(∆k

∗bm
j + ∗Um

jk)} are conformally invariant.

Multiplying equation (4.12) by ∗yj and comparing the resulting equation with (4.4),
on simplification, we obtain equation

Ç(j,k){
∗U i

mj
∗Nm

k + ∗bm
j ∆m∗bi

k} = 0. (4.24)

which implies:

Theorem 4.6. Under the given conformal transformation in a space with generalized

(α, β)-metric the tensors ∗U i
mj,

∗Nm
k and ∗bm

j satisfy equation (4.24).

5. Some special cases

Case I. Randers’ space: The v-curvature tensor in a Randers’ space is expressed
in the following form [5]

∗L2∗Shijk = Ç(j,k)(hhkmij + hijmhk), (5.1)
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where the v-Ricci tensor is given by

∗L2∗Sik = −{(n− 1)m2/4τ}∗hik − {(n − 3)/4}mimk, (5.2)

where mij = (τ/4){(m2/2)hij + mimj}.
From equations (5.1) and (5.2), we can easily obtain

∗Shijk = e2σ∗Shijk, ∗Sik = ∗Sik. (5.3)

Hence we have:

Theorem 5.1. In a Randers’ space ∗L−2∗Shijk and ∗Sik are conformally invariant.

In a Randers’ space the (v)hv-torsion tensor is given by [5]

∗P hjk = hhjPk + hjkPh + hkhPj , (5.4)

where
2Pj = (∗L/L2)Fj0 + Ej0/L − Fβj − Plj − Gmj (5.5a)

and

G = (E00 − 2LFβ0)/(2L∗L), P = τ(2G + Fβ0/
∗L). (5.5b)

From equation (5.5b), we can easily obtain

G = e−σ[G + {σ0(β − Lb2) + Lβσaba}/(2L∗L)] (5.6a)

and

P = e−σ[P + βσaba/(2L) + σ0(2β − Lb2)/(2L2)]. (5.6b)

With the help of equations (5.5a) and (5.6a,b), we can obtain on simplification

2P j = 2Pj + σ0[τbj + mj + (b2 − β/L)(lj + τ−1mj)]/(2L) − σj{β(τ + 1) − b2L}/(2L)

+ (1/2)σabamj(1 − β/∗L), (5.7)

which implies for Pjy
j = P0,

P 0 = P0 + (1/2)(b2 − β/L)σ0. (5.8)

From equation (2.11), we can obtain

L(σaba) = (∂aL)ba − (∂aL)ba. (5.9)

From equations (5.6a,b) with the help of equations (2.11), (5.7) and (5.8) together

with T = ∗LG + 2P0L, we can obtain

σaba = 2β−1(T − T ). (5.10)
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From equation (5.7) on simplification we can obtain Q
j

= Qj , where

Qj =: 4Pj − 2L−1P0{(τbj + mj)(b
2 − β/L)−1 − (lj + τ−1mj)} + 2Tmj(τβ)−1

+ L−2{β(τ + 1) − b2L}(∂jL). (5.11)

Hence we have:

Theorem 5.2. In a Randers’ space entities Lσaba, βσaba and Qj are conformally

invariant.

From equations (5.4) and (5.7) with the help of equation (5.11) on simplification we

can obtain P ∗
hjk = P ∗

hjk, where

P ∗
hjk =: ∗L−1[∗Phjk + (1/4){hhjQk + hjkQh + hkhQj}]. (5.12)

Hence we have:

Theorem 5.3. In a Randers’ space the entity P ∗
hjk defined by (5.12) is conformally

invariant.

Cast II. Landsberg space: If Randers’ space reduces to a Landsberg space, we

can write [5]
∗Ri

hjk = Ri
hjk + ∗Ci

hrR
r
0jk, (5.13)

where Ri
hjk is well known Riemannian curvature tensor.

Taking conformal transformation of (5.13), we can obtain

∗Ri
hjk = ∗Ri

hjk + ∗Ci
hrX

r
0jk + X i

hjk, (5.14)

where

X i
hjk = Ri

hjk − Ri
hjk. (5.15)

From equation (5.14), we can obtain R∗i
hjk = R∗i

hjk, where

R∗i
hjk =: ∗Ri

hjk − Ç(j,k)[δ
i
k{Rhj − Rghj/2(n − 1)} + gilghj{Rlk − Rglk/2(n − 1)}

+ ∗Ci
hr[{R0j − Ryj/2(n − 1)}

− yjg
rl{Rlk − Rglk/2(n− 1)}]]/(n − 2). (5.16)

Hence we have:

Theorem 5.4. In a Landsberg space the entity R∗i
hjk defined by (5.16) is conformally

invariant.
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