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ABSTRACT 

In (1990), Certain new tensors in a Finsler space were introduced and studied by the author [4]. The purpose of 

the present paper is to define and study some new and very useful symmetric and skew-symmetric tensors of second and 

third order in a Finsler space of three dimensions. In the present paper, while studying three dimensional Finsler spaces 

the author has defined a new symmetric tensor Dijk, which satisfies Dijk l
i = 0 and Dijkg

jk = Di = D ni. Besides defining this 

tensor and following the definition of C-reducible Finsler spaces Matsumoto [2] the author has further defined and studied 

D-reducible Finsler spaces. A symmetric tensor Qijk based on Dijk and similar to Pijk is also introduced and its relationship 

with other known tensors is studied. Several tensors corresponding to curvature tensor Sijkh are also studied in F3. 

KEYWORDS: Three-Dimensional Finsler Space, D-Tensor, Q-Tensor 

INTRODUCTION 

Let F3be a three- dimensional Finsler space with the Moor’s frame (li, mi, ni). Corresponding to this frame, the 

metric tensor and (h) hv-torsion tensors are given by Matsumoto [3] and Rund [6] 

gij = lil j + mimj + ninj            (1.1) 

And 

Cijk = C(1) mimjmk + C(2)ninjnk + Σ(ijk) {C(3) minjnk –C(2) mimjnk}        (1.2)  

In equation (1.2), Σ(ijk) {}, represents cyclic permutation of indices i, j, k and summation. In a three- dimensional 

Finsler space h and v-covariant derivatives of a tensor are respectively given in Matsumoto [3] 

Kh
m/ r = ∂rK

h
m – Nj

r∆jK
h
m + Kk

mFk
h
r – Kh

kFm
k
r          (1.3) 

And 

Kh
m//r = ∆rK

h
m + Kj

mCj
h
r – Kh

jCm
j
r           (1.4) 

where ∂r = ∂/∂xr and ∆r = ∂/∂yr. 

From equations (1.3) and (1.4), we can easily obtain [3] 2 

l i / j = 0, mi 
/j = nihj,n

i
/j = - mi hj,           (1.5)  

and  
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L l i
//j = hi

j, L mi
//j = -li mj + nivj, L ni

//j = -li nj - m
i vj         (1.6) 

where vj = v2)3γ eγ)j and hj = H2)3 γe γ)j. 

The second and third curvature tensors in the sense of E. Cartan [1] are given by 

Pijkh = ς(i,j) {A jkh/i+ AikrP
r
jh}            (1.7)  

Sijkh = ς(h,k){A ihrA
r
jk}             (1.8) 

Such that 

ς(h,k){P ijkh}= - Sijkh/ 0            (1.9)  

where ς(h,k){} means interchange of h and k and subtraction. 

SOME NEW TENSORS OF SECOND ORDER 

Definition  

In a Finsler space of three dimensions F3, we define non-zero second order symmetric tensors Aij(x,y) and Bij(x,y) 

given by 

A ij(x,y) = ∑(ij){l imj}, B ij(x,y) =∑(ij){ l inj}           (2.1) 

which satisfy 

A ij/ k = hkBij, Bij/ k = - hkA ij,            (2.2) 

A ij//k = L-1{h ikmj + hjk mi-2 li l jmk+ vkBij}           (2.3)  

and 

Bij//k = L-1{h iknj + hjkni – 2lil jnk – vkA ij}           (2.4) 

From these equations we can obtain 

Theorem 

In a three- dimensional Finsler space F3, tensors Aij and Bij satisfy 

A ij//k l
i + L-1(2 ljmk – njvk) = 0, Bij//k l

i + L-1(2ljnk – mjvk) = 0,         (2.5) 

∑(ijk){ A ij/ k - hkBij}= 0, ∑(ijk){ B ij/ k + hkA ij} = 0          (2.6) 

3 

∑(ijk){ A ij//k- L-1(2hijmk – 2lil jmk+ vkBij)}= 0           (2.7) 

and 

∑(ijk){B ij//k – L-1(2 hijnk + 2lil jnk- vkA ij)} = 0           (2.8) 

Definition 

In a Finsler space of three dimensions F3, we define non-zero second order symmetric tensors Tij(x,y) and Uij(x,y) 

given by 
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Tij = ∑(ij){m inj}, U ij = mimj – ninj           (2.9) 

These tensors satisfy 

Tij/ k = -2 hkUij, Uij/ k = 2 hkTij,         (2.10) 

Tij//k = -L-1{l iTjk + ljTki + 2 vkUij}          (2.11) 

and 

Uij//k = –L-1(l iUjk + ljUki – 2 vkTij)          (2.12) 

which lead to 

Theorem 

In a three- dimensional Finsler space F3, tensors Tij and Uij satisfy 

Tij//k l
i = -L-1Tjk, Uij//k l

i = - L-1Ujk, Tij//0 = 0, Uij//0 = 0,       (2.13) 

∑(ijk){ T ij/ k + 2 Uijhk } = 0, ∑(ijk){ U ij/ k – 2 hkTij } = 0,        (2.14) 

∑(ijk){ T ij//k + 2 L-1(l iTjk + viUjk)}= 0,         (2.15) 

∑(ijk){ U ij//k+ 2L-1(l iUjk – viTjk)}= 0.          (2.16) 

Definition 

In a Finsler space of three dimensions F3, we define non-zero second order skew-symmetric tensors Eij(x,y), 

Fij(x,y) and Vij(x,y), given by 

Eij = ς(ij){ l imj}, Fij = ς(ij){l inj}, V ij = ς(ij){m inj}        (2.17) 

These tensors satisfy 

Eij/ k = hkFij, Fij/ k = - hkEij, Vij/ k = 0          (2.18) 

Eij//k = L-1(vkFij –nkV ij), Fij//k = L-1(mkV ij – vkEij)        (2.19) 

V ij//k = L-1(l iV jk + ljVki)           (2.20) 

4 

From equation (2.18), (2.19) and (2.20) we can obtain 

Theorem 

In a three -dimensional Finsler space F3, Tensors Eij, Fij and Vij satisfy  

Eij//k l
i = L-1vknj, Fij//k l

i = - L-1vkmj, Vij//k l
i = L-1V jk and 

∑(ijk){E ij/ k - hkFij}= 0, ∑(ijk){ F ij k + hkEij}= 0,         (2.21) 

∑(ijk){ E ij//k- L
-1vkFij} = 0, ∑(ijk){ F ij//k + L-1vkEij} = 0        (2.22) 

∑(ijk){ V ij//k -2L-1l iV jk} = 0.          (2.23) 
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From equations (2.1), (2.8) and (2.17), we can easily establish 

Theorem 

In a three dimensional Finsler space F3, tensors Aij, Bij,Tij, Uij, EijFij and Vij satisfy ς(jk){A hjA ik} = EkjEhi, ς(jk) {B hj 

Bik}= FkjFhi. ς(jk){T hjTik}= V hiVkj= ς(jk){U hjUik}= ς(jk){hhjhik}. 

SOME NEW TENSORS OF THIRD ORDER 

Definition 

In a Finsler space of three- dimensions F3, we define ∆kA ij = Aij.k, ∆kBij = Bij.k, ∆kTij = Tij.k and ∆kUij = Uij.ksuch 

that 

A ij.k = Aij//k + mr ∑(ij){ l jC
r
ik}            (3.1) 

Bij.k =Bij//k + nr ∑(ij){ l jC
r
ik}            (3.2) 

Tij.k =Tij//k + mr ∑(ij){ n jC
r
ik} + nr ∑(ij){ m jC

r
ik}          (3.3) 

Uij.k = Uij//k + mr ∑(ij){ m jC
r
ik} –nr ∑(ij){ n jC

r
ik}          (3.4) 

These equations can be further solved with the help of 

mrC
r
ik = C(1) mimk – C(2)Tik + C(3)nink          (3.5) 

nrC
r
ik = - C(2) mimk + C(3)Tik + C(2)nink          (3.6) 

From above equations we can obtain 

Theorem 

In a Finsler space of three - dimensions F3, Aij.0 = 0, Bij.0 = 0, Tij.0 = 0, Uij.0 = 0. 

Definition 

In a Finsler space of three - dimensions F3, we define ∆kEij = Eij.k, 

∆kFij = Fij.k and ∆kV ij = Vij.ksuch that 5 

Eij.k = Eij//k – mr ς(ij) {l jC
r
ik}            (3.7)  

Fij.k = Fij//k - nr ς (ij){ l jC
r
ik}             (3.8) 

V ij.k = Vij//k + mr ς(ij){n jC
r
ik }- nr ς(ij) {m jC

r
ik}           (3.9) 

From above equations we can obtain 

Theorem 

In a Finsler space of three- dimensions F3, Eij.0 = 0, Fij.0 = 0 and Vij.0 = 0. 

THIRD ORDER SYMMETRIC TENSOR 

Dijk . Let Dijk be a symmetric tensor in a Finsler space F3 satisfying Dijk l
i = 0, Dijkg

jk = Di = D ni. Any tensor of the 

above type in F3can be expressed as 
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Dijk = D(1) mimjmk + D(2)ninjnk + Σ(ijk){D (3) mimjnk + D(4) minjnk}       (4.1) 

where D(1), D(2), D(3) and D(4) are scalars to be determined. 

Multiplying equation (4.1) by gjk, we obtain on simplification 

D ni = (D(1) + D(4)) mi + (D(2) + D(3)) ni, 

which easily leads to 

D(2) + D(3) = D, D(1) + D(4) = 0.            (4.2) 

Thus equation (4.1) can also be expressed as 

Dijk = D(1) mimjmk + D(2)ninjnk + Σ(ijk){D (3) mimjnk-D(1) minjnk},         (4.3) 

which leads to the following : 

Definition 

In a three -dimensional Finsler space F3, the symmetric tensor Dijk satisfying Dijk li = 0, Dijkgjk = D ni and given by 

equation (4.3) shall be called a D-tensor. 

Remarks 

It is to be noticed that Dijk, which looks similar to Cijkexists for n≥ 3 only. 

Equation (4.3) can alternatively be expressed as 

Dijk = Σ(ijk){X k mimj + Ykninj}            (4.4) 

where  

Xk = (1/3) D(1)mk + D(3)nk            (4.5) 

6 

and 

Yk = (1/3) D(2)nk – D(1)mk            (4.6) 

Equation (4.3) can also be expressed as 

Dijk = Σ(ijk{X ijmk + Yijnk}             (4.7) 

where Xij = Ximj and Yij = Yinj. 

Now we shall consider some special cases. 

Case I 

If we assume Dijk = 0, equation (4.3) on simplification gives D(2) = - D(3). Conversely, if we assume D(2) = - D(3), in 

equation (4.3), it gives Di = 0. Hence we have: 
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Theorem 

The necessary and sufficient condition for the vector Di to vanish in F3 is given by D(2) = - D(3). 

Case II. If in a special case we assume that D(1) = 0, D(3) = 0, D(2) = D, equation (4.3) can be expressed as  

Dijk = D-2 DiDj Dk             (4.8) 

Conversely, if we assume (4.8), it leads to D(1) = 0, D(3) = 0, D(2) = D. Hence we have: 

Theorem 

The necessary and sufficient condition for Dijk to be expressed as in (4.7), in a three dimensional Finsler space F3, 

is that D(1) = 0, D(3) = 0, D(2) = D. 

Case III 

If D (1) = 0, D(2) = D(3) = D/2, equation (4.3) gives 

Dijk = (D/2)[ninjnk + Σ(ijk){m imjnk}]            (4.9) 

Hence we have: 

Theorem 

In a three dimensional Finsler space F3, if D(1) = 0, D(2) = D(3) = D/2, Dijk is given by (4.9). 

Case IV. If D(1) = 0, D(2) = 0, D(3) = D, equation (4.3) gives 

Dijk = D Σ(ijk){m imjnk}           (4.10) 

Conversely, if Dijk is given by (4.10), equation (4.3) gives D = D(3), D(2) = 0 and  

D(1) [mimjmk - Σ(ijk){m injnk}] = 0          (4.11) 

7 

If we multiply equation (4.11) by mi, we get D(1)Ujk = 0 and if we multiply equation (4.11) by ni, we get D(1)Tjk = 

0. As we know that neither Ujk nor Tjk vanish, therefore D(1) = 0. Hence we have: 

Theorem 

In a three dimensional Finsler space F3, the necessary and sufficient condition for D(1) = 0, D(2) = 0 and D(3) = D, is 

that Dijk is represented by (4.10) 

PROPERTIES OF D-TENSOR IN F3 

Let Dijkmk ='Dij andDijknk =*D ij, then from equation (4.3) similar to Shimada [7] and Rastogi [5], we can obtain 

'Dij = D (1) Uij + D(3)Tij            (5.1) 

and  

*D ij = D(2)ninj – D(1)Tij + D(3) mimj           (5.2) 
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Remark 

If we take 'Dij  = 0, equation (5.1) gives D(1) = 0, D(3) = 0 and D(2) = D, while for *Dij  = 0, D(1) = 0, D(3) = 0 and D(2) 

= 0. 

From equations (5.1) and (5.2) we can observe that tensors 'Dij  and *Dij are symmetric in i and j and also satisfy 

'Dijg
ij = 0 and *Dijg

ij = D. Hence we have:  

Theorem 

In a three- dimensional Finsler space F3, the tensors 'Dij and *Dij satisfy 'Dijg
ij = 0 and *Dijg

ij = D. 

Further from equations (5.1) and (5.2) we can obtain 

'Dijm
j= D(1) mi + D(3)ni, 'Dijm

j mi = D(1), 'Dijm
jni = D(3)          (5.3)  

*D ijm
j = D(3) mi – D(1)ni, *D ijm

j mi = D(3), *D ijm
jni = -D(1)        (5.4)  

Using equation (1.3), from equation (5.1) and (5.2) we can obtain 

'Dij/ k = {(D (3)/ k + 2D(1)hk} T ij + {D (1) / k- 2 D(3)hk}V ij          (5.5) 

and 

*D ij/ k = (D(2) / k – 2 D(1)hk) ninj + (D(3) / k + 2 D(1)hk) mimj 

- (D(1) / k + D(2) hk – D(3)hk) Tij           (5.6) 

From equations (5.5) and (5.6), we can obtain 

'Dij/ kl
k = {(D (3)/ 0 + 2D(1) h0} T ij + {D (1) / 0- 2 D(3) h0}U ij         (5.7)  

8 

*D ij/ kl
k= (D(2) / 0 – 2 D(1) h0) ninj + (D(3) / 0 + 2 D(1) h0) mimj 

- (D(1) / 0 + D(2) h0 – D(3) h0) Tij           (5.8)  

and  

'Dij/ kl
j = 0, *Dij/ kl

j = 0.             (5.9)  

Hence we have: 

Theorem 

In a three -dimensional Finsler space F3, h-covariant derivatives of tensors 'Dij and *Dij  satisfyequations (5.7), 

(5.8) and (5.9). 

Using equation (1.4), from equation (5.1), we can obtain  

'Dij//k = {D (3)//k + 2 vk L
-1 D(1)} T ij + {D (1) //k- 2 vk L

-1D(3)}U ij. 

- Aij L
-1(D(3)nk + D(1)mk) - Bij L

-1(D(3)mk – D(1)nk)        (5.10) 

and  
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*D ij//k = {D (3) //k + 2 L-1 D(1)vk}m imj + (D(2)//k -2L-1D(1)vk) ninj 

- {D (1)//k + L-1(D(2)-D(3)) vk} T ij + L-1[(D(1)mk –D(2)nk) Bij 

- (D(3)mk – D(1)nk) Aij]           (5.11) 

From equations (5.10) and (5.11), we can obtain 

'Dij//k l j = - L-1[D(3)Tij + D(1) Uij ]          (5.12) 

'Dij//0 = D(3)//0 Tij + D(1)//0Uij          (5.13)  

and 

*D ij//kl
j= L-1[D(1)Tij - D(2)nink - D(3) mimk]         (5.14)  

*D ij//0 = D(2) //0ninj –D(1) //0Tij + D(3) //0 mimj    (5.15) 

From equations (5.1) and (5.12), we can obtain 

'Dij//k l j + L-1' Dik = 0           (5.16) 

Hence we have: 

9 

Theorem 

In a three- dimensional Finsler space F3, the tensor ' Dik satisfies equation (5.16). 

Similarly from equations (5.2) and (5.14), we can obtain 

*D ij//kl
j + L-1'*Dik = 0           (5.17) 

Hence we have: 

Theorem 

In a three - dimensional Finsler space F3, the tensor '*Dik satisfies equation (5.17).  

D-REDUCIBLE FINSLER SPACES 

Following calculations similar to the one used by Matsumoto [2], in analogy to the definition of C-reducible 

Finsler space, we here define D-reducible Finsler space. 

Definition  

A Finsler space F3, shall be called D-reducible Finsler space if the tensor Dijk is defined as 

Dijk = (1/4) ∑(ijk){h ij Dk}             (6.1) 

Example. Let us consider a Finsler space F3, in which D(1) = 0, D(2) = (¾) D and D(3) = (1/4) D, then the tensor Dijk 

is expressible as 

Dijk = D [(3/4) ninjnk + (¼) Σ(ijk){m imjnk}]           (6.2) 
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Equation (6.2) is nothing but equation (6.1) written in alternative form. 

From equation (6.2), we can obtain by virtue of equation (3.1) 

'Dij = (1/4) D Tij             (6.3) 

*D ij = (1/4) D (hij + 2 ninj)            (6.4)  

Using equations (1.3) and (4.3) we can obtain on simplification 

Dijk / r = {D (1) / r -3 D(3)hr} m imjmk + (D(2) / r -3D(1)hr) ninjnk 

+ Σ(ijk)[{(D  (3) / r +3 D(1)hr} m imjnk -{(D (1)/ r + D(2)hr -2 D(3)hr)} m injnk]        (6.5)  

If we define Qijk = Dijk / 0, from equation (6.5), we get 

Qijk = {D (1) / 0 -3 D(3) h0} m imjmk + (D(2) / 0 -3D(1)h0) ninjnk 

10 

+ Σ(ijk)[{D  (3) | 0 +3 D(1)h0} m imjnk -{D (1)| 0+ (D(2)- 2 D(3))h0)} m injnk]        (6.6)  

If we assume that the tensor Qijk is proportional to Dijk, i.e., Qijk = λ Dijk, where λ is a scalar and is coefficient of 

proportionality, from equations (4.3) and (6.6), by comparing coefficients, we can obtain 

• D(1) / 0 -3 D(3) h0 = λ D(1), (ii) D(2) / 0 -3D(1)h0 = λ D(2), 

• D (3) / 0 +3 D(1)h0 = λ D(3), (iv) D(1)/0+ D(2)h0- 2 D(3) h0 = λ D(1) 

From (i) and (iv), we can obtain (D(2) + D(3))h0 = 0 and from (ii) and (iii), we get 

D(2) / 0 + D (3) / 0 = λ (D(2) + D(3)). Since h0 ≠ 0, it implies D(2) + D(3) = 0, i.e., D = 0,  

which will imply Di = 0 and Dijk = 0. Hence we have: 

Theorem 

In a three - dimensional Finsler space, if we assume that Qijk = λ Dijk,  

then both Qijk and Dijk vanish. 

From equation (6.6) by virtue of Qijkg
jk = Qi, we can obtain Qi = D / 0ni –  

D h0 mi. For a D-reducible Finsler space F3, by virtue of (6.2), the tensor Qijk can 

be expressed as 

Qijk = - (1/4) D h0 ∑(ijk) {h ijmk}            (6.7) 

From the definition of C-reducible Finsler space F3 and equation (6.7), we can obtain  

C Qijk + D h0Cijk = 0. Hence we have: 

Theorem 

In a C-reducible Finsler space F3, torsion tensor Cijk, and in a D-reducible Finsler space F3 torsion tensor Qijk 
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satisfy C Qijk + D h0Cijk = 0. 

Similar to the definition of P-reducibility, we can give following: 

Definition  

A Finsler space F3, shall be called Q-reducible if the Q-tensor is given by  

Qijk = (1/4) ∑(ijk){h ijQk}             (6.8) 

Equation (6.8) can alternatively be expressed as  

Qijk = (D/ 0/4) (hijnk + hjkni + hkinj) - (Dh0/4)(hijmk + hjk mi + hkimj)       (6.9)  

11 

If a Q-reducible space is both C-reducible and D-reducible, from equation (6.9), we can obtain CDQijk= - D2 h0Cijk 

+ D/ 0C Dijk.Hence we have: 

Theorem 

A three - dimensional Q-reducible Finsler space F3, which is both D-reducible and C-reducible satisfies CDQijk= -

D2 h0Cijk + D/ 0C Dijk.  

TENSOR D'ijkh . 

In analogy to the definition of v-curvature tensor Sijkh based on torsion tensor Cijk, we define here the tensor 

D'ijkhbased on Dijk as follows: 

D'ijkh = DihrD
r
jk – DikrD

r
jh            (7.1) 

Substituting the value of Dijk from equation (2.2) in (7.1), we obtain on simplification 

D'ijkh = (2D(1)
2- D(2) D(3) + D(3)

2) (mknh – mhnk) (minj – mjni)         (7.2) 

We know that in F3, the tensor hikhjh – hihhjk = (minj – mjni) (mknh – mhnk), therefore equation (7.2) can also be 

expressed as  

D'ijkh = (2D(1)
2- D(2) D(3) + D(3)

2) (hikhjh – hihhjk)          (7.3)  

Following proposition (29.2) of Matsumoto [2], we can obtain  

D'ijkh = D* (hikhjh – hihhjk)             (7.4)  

where D* is a (0)p-homogeneous scalar satisfying 

D* = (2 D(1)
2- D(2) D(3) + D(3)

2)            (7.5) 

Hence we have: 

Theorem 

In a three- dimensional Finsler space F3, there exists a tensor D'ijkh given by (7.2) such that its scalar D* is given 

by (7.5). 
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From equation (7.2), we can observe that D'ijkh = 0 implies either hij = 0, i.e., F3 is a Riemannian space or (2 D(1)
2- 

D(2) D(3) + D(3)
2) = 0. Hence we have: 

Theorem 

In a three- dimensional non-Riemannian Finsler space F3, the necessary and sufficient condition for the tensor 

D'ijkh to vanish is given by D*= 0. 

From D'ijkhgjh= D'ik and D'ikg
ik = D’, we can obtain from equation (7.3) 

D'ij =D*hij, D
’= 2D*. Hence we have: 

12 

Theorem 

In a three- dimensional non-Riemannian Finsler space D'-Ricci tensorand  

D’-scalar satisfyD'ij =D*hij, D
’= 2D*. 

In a D-reducible Finsler space equation (7.2) is given by 

D'ijkh = -(1/8) D2(hikhjh – hihhjk)            (7.6)  

which implies D'ij =- (1/8) D2 hij and D' = - (1/4) D2. 

TENSOR Qijkh  

Corresponding to tensor Qijk, we define tensor Qijkh as follows: 

Qijkh = QihrQ
r
jk- QikrQ

r
jh            (8.1)  

Substituting value of Qihr etc. from equation (4.3) in (8.1) and solving we get 

Qijkh = (A3
2+ A4

2 + A1 A4 – A2 A3) ( mjni – minj)(mhnk – mknh),        (8.2) 

where  

A1 = D(1)/ 0 – 3D(3) h0, A2 = D(2)/ 0- 3 D(1) h0 

A3 = D(3)/ 0 + 3D(1) h0, A4 = D(1)/ 0+ (D(2)- 2 D(3) ) h0         (8.3) 

From equation (8.3), we can observe that  

A4 - A1 = (D(1)+ D(3)) h0, A2 + A3 = D(2) / 0 + D(3)/ 0         (8.4) 

Hence we have: 

Theorem 

In a three- dimensional Finsler space F3, tensor Qijkh is given by(8.2), such that its coefficients satisfy (8.4). 

Comparing equations (7.2) and (8.2), we can obtain 

Qijkh = (A3
2+ A4

2 + A1 A4 – A2 A3) (2D(1)
2- D(2) D(3) + D(3)

2)-1Dijkh       (8.5) 
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Hence we can obtain 

Theorem 

In a three -dimensional Finsler space F3, the tensors Qijkh and Dijkh are proportional to each other. 

For a D-reducible Finsler space, A1 = - (3/4) D h0, A2 = 0, A3 = 0, A4 = (1/4) Dh0, therefore equation (8.2) gives 

13 

Qijkh = - (1/8) D2 h0
2( mjni – minj)(mhnk – mknh)          (8.6)  

which implies Qijkhgjh = Qik = - (1/8) D2 h0
2hik and Qikg

ik = - (1/4) D2 h0
2. 

Hence we have: 

Theorem 

In a three -dimensional D-reducible Finsler space F3, tensor Qijkh is expressed by equation (8.6). 

For a Q-reducible Finsler space F3, A1 = - (3/4) D h0, A2 = (3/4) D/0, A3 = (1/4) D/0 and A4 = (1/4) D h0, therefore 

equation (8.2) can be expressed as  

Qijkh = - (1/8)( D/0
2 + D2h0

2) ( mjni – minj)(mhnk – mknh) (8.7) 

Hence we have: 

Theorem 

In a three- dimensional Q-reducible Finsler space F3, tensor Qijkh is expressed by equation (8.7). 
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