PUBLICATIONS DE L’INSTITUT MATHÉMATIQUE

Nouvelle série, tome 38 (52), 1985, pp. 169–175

BIANCHI IDENTITIES IN RECURRENT FINSLER SPACES

Irena Čomić

Abstract. We give Bianchi identities for Finsler space with recurrent metric tensor, which was defined by (1.8)–(1.13).

1. Some definitions and notations. The recurrent Finsler space is a generalization of non-recurrent one (when in (1.6 c) and (1.6 d) λ_δ = 0, μ_δ = 0).Moór’s generalization in [1] is such that the usual conditions for Finsler space

A^α_{δ0} = 0, T |_αl^α = 0

(where T is any tensor) remains unchanged. Here the generalization is going in the other direction. The above conditions here are not satisfied, but the condition of Varga [2] C^i_{j0} = 0 is satisfied. The difference occurs because in [1] A^α_{βγ} from (1.1) is symmetric in the first two indices, but here it is symmetric in the first and the last one. The two generalizations coincide in the case when μ_γ = 0. As the connection coefficients Γ^{∗β}_{α γ} from (1.1) are the same in both cases, so the curvature tensor R is also the same, but tensors P and S are here defined in a different manner ((1.11), (1.13)).

If ξ^α(χ, χ̇) are coordinates of a vector field homogeneous of degree zero in χ̇, then

Dξ^α = dξ^α + Γ^{∗α}_{β γ} ξ^β dξ^γ + A^α_{βγ} ξ^β Dl^γ ,

(1.1) Dξ^α = ξ^α|_β dχ^β + ξ^α|_β Dl^β, (1.2)

where

ξ^α|_β = ∂_β ξ^α − ˙∂_χξ^αΓ^{∗χ}_β + Γ^{∗α}_{χβ} ξ^χ (Γ^{∗χ}_β = Γ^{∗χ}_{αβ}χ̇^α = LΓ^{∗χ}_{0β} )

(1.3)

ξ^α|_β = L ˙∂_χξ^α(δ^χ_β − A^χ_{0β} ) + A^α_{χβ} ξ^β .

(1.4)

AMS Subject Classification (1980): Primary 53B40.

The connection coefficients are given in [3]. They satisfy the conditions:

(1.5) a) Γ^{∗α}_{βγ} = Γ^{∗α}_{γβ}, b) A^α_{βγ} = A^α_{γβ}, c) g_{αβ|δ} = λ_δ g_{αβ}, d) g_{αβ|δ} = μ_δ g_{αβ} and have the form Γ^{∗α}_{βγ} = Γ̃^{∗α}_{βγ} T_βγ^α(g, λ) A^α_{βγ} = Ã^α_{βγ} + Q^α_{βγ} (g, μ), where Γ̃^{∗α}_{βγ} and Ã^α_{βγ} are connection coefficients of the ordinary Finsler space (λ_δ = 0, μ_δ = 0) and T^α_{βγ} (g, λ), Q^α_{βγ} (g, μ) are tensors which are equal to zero for λ_δ = 0 and λ_δ = 0 respectively. We shall use the relation

(1.6) a) 2A_{00γ} = −μ_γ , b) L|_γ = 2^{−1}Lλ_γ c) L|_γ = L(l_γ + 2^{−1}μ_γ ) d) χ^α_{|γ} = 0.

In the recurrent Finsler space, from g_{αβ}l^αl^β = 1, in view of (1.5c) and (1.5d) we have

(1.7) a) λ_γ [dχ^γ Δl^δ] + (2l_γ + μ_γ )[Dl^γ Δl^δ] = 0 b) λ_δ[dχ^γ δχ^δ ] + (2l_δ + μ_δ)[dχ^γ Δl^δ] = 0.

The curvature tensors in the recurrent Finsler space are defined by 2^{−1}K^β_{αγδ} = ∂_{[δ}Γ^{∗β}_{|α|γ]} − ˙∂Γ^{∗β}_{α[γ} Γ^{∗ι}_{δ]} + Γ^{∗χ}_{α[γ} Γ^{∗β}_{|χ|δ]} (1.8) 2^{−1}LK^β_{0γδ} = ∂_{[δ}Γ^{∗β}_{γ]} − ˙∂Γ^{∗β}_{[γ} Γ^{∗ι}_{δ]}

(1.9) R^β_{αγδ} = K^β_{αγδ} + A^β_{αι}K^ι_{0γδ} (1.10) P^β_{αγδ} = L ˙∂_χΓ^{∗β}_{αγ} (δ^χ_δ − A^χ_{0δ}) − A^β_{alphaδ|γ} + A^β_{αι}χ̇^χ ˙∂_γ Γ^{∗ι}_{χδ} (1.11)

LP^χ_{0γδ} = L( ˙∂_χΓ^{∗β}_{αγ} )χ̇^α(δ^χ_δ − A^χ_{0δ} ) − L_{|γ}A^β_{0δ} − LA^β_{0δ|γ} + LA^β_{0ι}χ̇^χ ˙∂_γ Γ^{∗ι}_{χδ}

(1.12) 2^{−1}S^β_{αγδ} = L ˙∂_χA^β_{α[γ} (δ^χ_{δ]} − A^χ_{|0|δ]}) + A^χ_{α[γ} A^ε_{|χ|δ} (1.13) These tensors are formed with connection coefficients of the recurrent Finsler space. In the case of the ordinary Finsler space (λ_δ = 0; μ_δ = 0) these connection coefficients reduce to the correspondent connection coefficients of the ordinary Finsler space and the above defined curvature tensors become the well known curvature tensors in the non-recurrent Finsler space (where A_0^χ_δ = 0).

The tensors defined by (1.8)–(1.13) satisfy the following relations [4] −K_{αβγδ} − K_{βαγδ} − L ˙∂_χg_{αβ} K^χ_{0γδ} = 2λ_{[γ|δ]}g_{αβ} (1.14) −P_{αβγδ} − P_{βαγδ} − g_{αβ} λ_χA^χ_{γδ} + L ˙∂_χg_{αβ} [A^χ_{0δ|γ} − (χ̇^θ ˙∂_ιΓθγ^{∗χ}+ (1.15) +2^{−1}λ_γ δ^ι_χ)(δ^δ_ι − A^ι_{0δ} )] = (λ_{γ|δ} − μ_{δ|γ} )g_{αβ} −S_{αβγδ} − S_{βαγδ} − 2L^2 ˙∂_χg_{αβ}( ˙∂_{[δ} A^χ_{|0|γ]} − ˙∂_ιA^χ_{0[γ} A^ι_{|0|δ]}) = 2μ_{[γ|δ]}g_{αβ} (1.16)

The Bianchi identities for a contravariant vector field Starting from (1.3) and (1.4), by direct calculation we obtain: ξ^α_{|γ|δ} − ξ^α_{|δ|γ} = K^α_{χγδ}ξ^χ − LK^χ_{0γδ} ˙∂_χξ^α (2.1) ξ^α_{|γ|δ} − ξ^α_{|δ|γ} = P^α_{χγδ}ξ^χ − LP^χ_{0γδ} ˙∂_χξ^α − A^χ_{γδ}ξ^α_{|χ} − ˙∂_δ ξ^αL_{|γ} (2.2) ξ^α_{|γ|δ} − ξ^α_{|δ|γ} = S^α_{χγδ}ξ^χ − 2L^2 ˙∂_χξ^α ˙∂_ιA^χ_{0[γ} (δ^ι_{δ]} − A^ι_{0δ]})+

(2.3) +2L ˙∂_χξ^α(l_{[δ} + 2^{−1}μ_{[δ} )(δ^ι_{γ]} − A^ι_{|0|γ]} where we have used (1.6). The above formulae cannot be obtained using the differential forms. We are going to show why it is not possible. If D and Δ are absolute differentials which correspond to the change of the line element (χ, χ̇) to (χ + dχ, χ̇ = dχ̇) and (χ + δχ, χ̇ + δχ̇) respectively, then from (1.1) we obtain (ΔD − DΔ)ξ^α = 2^{−1}K^α_{χγδ}ξ^χ[dχ^γ δχ^δ]+

(2.4) +(P^α_{χγδ} − A^α_{χι} ˙∂_γ Γ^{∗ι}_δ )ξ^χ[dχ^γ Δl^δ] + 2^{−1}S^α_{χγδ}ξ^χ[Dl^γ Δl^δ] + A where (2.5) A = (δd − dδ)ξ^α + Γ^{∗α}_{βγ} (δd − dδ)χ^γ + A^α_{βγ} ξ^β (δD − dΔ)l^γ . From Dl^γ = dl^γ + Γ^{∗γ}_{0χ}dχ^χ + A^γ_{0χ}Dl^χ

(2.6) dl^γ = L^{−1}dχ̇^γ + χ̇^γ dL^{−1}, dL^{−1} = −L^{−2}dL (2.7) we obtain (2.8) dχ̇^γ = L(δ^γ_χ − A^γ_{0χ})Dl^χ − Γ^{∗γ}_χ dχ^χ + L^{−1}χ̇^γ dL. Using the homogenity of degree zero of A^γ_{0χ} and degree one of Γ^{∗γ}_χ in χ̇, using (2.6), (2.8) and after that (1.9) and (1.12) we obtain

(2.9) A = ξ^α_{|γ} (δd − dδ)χ^γ + ξ^α_{|γ} (δD − dΔ)l^γ − 2^{−1}L ˙∂_χξ^αK^χ_{0γδ}[dχ^γ δχ^δ]− L ˙∂_χξ^α[P^χ_{0γδ} + A0ι^χ ˙∂_γ Γ^{∗ι}_δ − Γ^{∗χ}_{γδ} + L^{−1}L_{1γ} A^χ_{0δ} ][dχ^γ Δl^δ]− −L^2 ˙∂_χξ^α[ ˙∂_ιA^χ_{0[γ} (δ^ι_{δ]} − A^ι_{|0|δ]})[Dl^γ Δl^δ] Substituting (2.9) into (2.4) we obtain (2.10) (ΔD − DΔ)ξ^α = B − ˙∂_ιξ^αL_{|γ} A^ι_{0δ}[dχ^γ Δl^δ] where

(2.11)

B = 2^{−1}(K^α_{χγδ}ξ^χ − L ˙∂_χξ^αK^χ_{0γδ})[dχ^γ δχ^δ ]+ +[P^α_{χγδ} ξ^χ − L ˙∂_χξ^αP^χ_{0γδ} − χ̇^χ ˙∂_γ Γ^{∗ι}_{χδ}(ξ^α_{|ι} − ˙∂_ιξ^α) − Γ^{∗ι}_{γδ}ξ^α_{|ι} ][dχ^γ Δl^δ]+ +2^{−1}[S^α_{χγδ}ξ^χ − L^2 ˙∂_χξ^α ˙∂_ιA^χ_{0[γ} (δ^ι_{δ]} − A^ι_{|0|δ]})][Dl^γ Δl^δ]+ +ξ^α_{|γ} (δd − dδ)χ^γ + ξ^α_{|γ} (δD − dΔ)l^γ .

Starting from (1.2) and using ΔDl^χ = δDl^χ + Γ^{∗χ}_{γδ} Dl^γ δχ^δ + A^χ_{γδ} Dl^γ Δl^δ ⇒ ⇒ (ΔD − DΔ)l^χ = (δD − dΔ)l^χ − Γ^{∗χ}_{γδ} [dχ^γ Δl^δ], Δdχ^χ = δdχ^χ + Γ^{∗χ}_{γδ} dχ^γ δχ^δ + A^χ_{γδ}dχ^γ Δl^δ ⇒ ⇒ (Δd − Dδ)χ^χ = (δd − dδ)χ^χ + A^χ_{γδ}[dχ^γ Δl^δ] we obtain

(2.12) (ΔD − DΔ)ξ^α = ξ^α_{[|γ|δ]}[dχ^γ δχ^δ]+ (ξ^α_{|γ|δ} − ξ^α_{|δ|γ} − ξ^α_{|χ}Γ^{∗χ}_{γδ} + ξ^α_{|χ}A^χ_{γδ})[dχ^γ Δl^δ]+ ξ^α_{|[γ|δ}[Dl^γ Δl^δ] + ξ^α_{|γ} (δd − dδ)χ^γ + ξ^α_{|γ} (δD − dΔ)l^γ . It is obvious that comparing coefficients beside [dχ^γ δχ^δ ] in (2.10) and (2.12) we obiain (2.1) but comparing coefficients beside [dχ^γ Δl^δ] and [Dl^γ Δl^δ] we do not get (2.2) and (2.3). We are going to show that the sum of terms remain is zero. Substituting (2.1), (2.2) and (2.3) isto (2.12) we obtain

(2.13)

(ΔD − DΔ)ξ^α = B − ˙∂_δ ξ^αL_{|γ} [dχ^γ Δl^δ]+ 2^{−1}L ˙∂_ιξ^α[(l_δ + 2^{−1}μ_δ)(δ^ι_γ − A^ι_{0γ} ) − (l_γ + 2^{−1}μ_γ )(δ^ι_δ − A^ι_{0δ} )][Dl^γ Δl^δ] where B is determined by (2.11). Equating the right hand side of (2.10) and (2.13), using the relation L_{|γ} = 2^{−1}Lλ_γ we obtain:

(2.13)

−2^{−1}L ˙∂_ιξ^α(δ^ι_δ − A^ι_{0δ})[dχ^γ Δl^δ]+ 2^{−1}L ˙∂_ιξ^α[(l_γ + 2^{−1}μ_γ )(δ^ι_δ − A^ι_{0δ} ) − (l_δ + 2^{−1}μ_δ)(δ^ι_γ − A^ι_{0γ} )][Dl^γ Δl^δ] = 0.

From this relation we obtain ˙∂_ιξ^α(δ^ι_δ − A^ι_{0δ} ){λ_γ [dχ^γ Δl^δ] + (2l_γ + μ_γ )[Dl^γ Δl^δ]} = 0 which is true in view of (1.7b).

3. Bianchi identities for the curvature tensors. As in the recurrent Finsler spaces the relations (1.7a) and (1.7b) are valid, so there is no use of forming the expression [DΔD]ξ^α, and so the Bianchi identities can be found only by direct calculation. Tensors R and P are connected by the relation

(3.1) σ_{γδθ}{R^β_{αγδ|θ} + P^β_{αγι}K^ι_{0δθ} − P^β_{αδι}K^ι_{0γθ}} = σ_{γδθ}{A^β_{αι}K^χ_{0γδ}( ˙∂_θΓ^{·ι}_χ − ˙∂_χΓ^{·ι}_θ ) − L ˙∂_χΓ^{·β}_{αθ}A^χ_{0ι}K^ι_{0γδ} − 2^{−1}A^β_{αι}K^ι_{0γδ}λ_θ} where σ_{γδθ}T_{γδθ} = T_{γδθ} + T_{δθγ} + T_{θγδ}. Since ˙∂_θΓ^{∗ι}_χ = χ̇^ε ˙∂_θΓ^{∗ι}_{εχ} + Γ^{∗ι}_{θχ}

˙∂_θΓ·ι_χ is not a tensor, but ( ˙∂_θΓ·ι_χ − ˙∂_χΓ·ι_θ ) is a tensor because of the symmetry of Γ·ι_{θχ} in θ and χ. It is evident that (3.1) has a different form from the analogous one in the non-recurrent Finsler space. In the case of the ordinary Finsler space the right hand side of (3.1) vanishes because there λ_θ = 0, ˙∂_θΓ^{∗ι}_χ − ˙∂_χΓ^{∗ι}_θ = 0, A^χ_{0ι} = 0.

The other formula which connects tensors R, P and S is

(3.2) σ_{γδθ}{R^β_{αγδ|θ} + (P^β_{αγδ|θ} − P^β_{αδγ|θ}) − S^β_{αχθ}K^χ_{0γδ} − P^β_{αθχ}( ˙∂_δ Γ^{∗χ}_γ − ˙∂_γ Γ^{∗χ}_δ )} = σ_{γδθ}{−2L ˙∂_χΓ^{∗β}_{αθ}( ˙∂_δ Γ^{∗χ}_γ − ˙∂_γ Γ^{∗χ}_δ ) − L^{−1}L_{|θ}A^β_{αι}K^ι_{0γδ}+ + 2A^β_{αι} ˙∂_θ(LK^ι_{0γδ}) − L ˙∂_ιA^β_{αθ}A^ι_{0χ}K^χ_{0γδ} − A^β_{αι} ˙∂_ε(LK^ι_{0γδ})A^ε_{0θ}+ + L_{|θ}( ˙∂_δ Γ^{∗β}_{αγ} − ˙∂_γ Γ^{∗β}_{αδ}) + A^β_{αι}( ˙∂_χΓ^{∗ι}_θ − ˙∂_θΓ^{∗ι}_χ )( ˙∂_δ Γ^{∗χ}_γ − ˙∂_γ Γ^{∗χ}_δ )+ + L ˙∂_χΓ^{∗β}_{αθ}(χ̇^ε ˙∂_γ Γ^{∗χ}_{εθ} − P^χ_{0θγ} ) − L ˙∂_χΓ^{∗β}_{αγ} ( ˙∂_δΓ^{∗χ}_{εθ} χ̇^ε − P^χ_{0θδ})}.

In the above formula the right hand side is a function of λ_γ and μ_γ , in view of (1.5).

In the case of non-recurrent Finsler space we have:

χ̇^ε ˙∂_γ Γ^{∗χ}_{εθ} − P^χ_{0θγ} = 0, L_{|θ} = 0, L_{|θ} = Ll_θ, A^ε_{0θ} = 0, ˙∂_γ Γ^{∗χ}_θ − ˙∂_θΓ^{∗χ}_γ = 0, σ_{γδθ}{ ˙∂_θ(LK^ι_{0γδ})} = 0 and in this case (3.2) becomes (3.2a) σ_{γδθ}{R^β_{αγδ|θ} + 2P^β_{α[γδ]|θ} − S^β_{αχθ} K^χ_{0γδ} = σ_{γδθ}{−l_θA^β_{αι}K^ι_{0γδ}}. Tensors P and S are connected by the formula

(3.3) {P^β_{αγδ|θ} + A^ι_{γθ}P^β_{αχδ} + S^β_{αιδ}χ̇^χ ˙∂_θΓ^{∗ι}_{χγ} } − {δ/θ} + S^β_{αδθ|γ} = {L_{|θ}(δ^ι_δ − A^ι_{0δ} ) ˙∂_ιΓ^{∗β}_{αγ} + L^2(δ^χ_δ − A^χ_{0θ}) ˙∂_χ[(δ^ι_δ − A^ι_{0δ} ) ˙∂_ιΓ^{∗β}_{αγ} ]+ +( ˙∂_γ Γ^{∗ι}_δ − ˙∂_δ Γ^{∗ι}_γ )S^β_{αιθ} + ˙∂_θA^β_{αδ} L_{|γ} + A^β_{αι} ˙∂_χ ˙∂_γ Γ^{∗ι}_δ (δ^χ_δ − A^χ_{0θ})− −L ˙∂_ιA^β_{αδ}[(χ̇^ε ˙∂_θΓ^{∗ι}_{εγ} − P^ι_{0γθ}) + ( ˙∂_γ Γ^{∗ι}_θ − ˙∂_θΓ^{∗ι}_γ )]} − {δ/θ} where {Q^β_{αγδθ}} − {δ/θ} = Q^β_{αγδθ} − Q^β_{αγθδ}. The right hand side of (3.3) is a function of vector fields μ and λ. In the case of no non-recurrent Finsler space the right hand side of (3.3) reduces to 2Ll_{[θ} ˙∂_{δ]}Γ^{∗β}_{αγ} .

By a cyclic permutation of indexes γδθ in (3.3) we obtain

(3.4) σ_{γδθ}(2P^β_{αγδ|θ} − 2P^β_{αγθ|δ} + S^β_{αδθ|γ} ) = σ_{γδθ}{{L_{|θ}(δ^ι_δ − A^ι_{0δ} ) ˙∂_ιΓ^{∗β}_{αγ} + L^2(δ^χ_δ − A^χ_{0θ}) ˙∂_χ[(δ^ι_δ − A^ι_{0δ} ) ˙∂_ιΓ^{∗β}_{αγ} ]+ + ˙∂_θA^β_{αδ} L_{|γ} + A^β_{αι} ˙∂_χ ˙∂_γ Γ^{∗ι}_δ A^χ_{0θ}− −L ˙∂_ιA^β_{αδ} [(χ̇^ε ˙∂_θΓ^{∗ι}_{εγ} − P^ι_{0γθ}) + ( ˙∂_γ Γ^{∗ι}_θ − ˙∂_θΓ^{∗ι}_γ )]} − {δ/θ}}

Because σ_{γδθ}(A^χ_{γ[θ}P^β_{|αχ|δ]}) = 0σ_{γδθ}(χ̇^χS^β_{αι[δ} ˙∂_{θ]}Γ^{∗ι}_{χγ} ) = σ_{γδθ}(S^β_{αιγ} ˙∂_{θ]}Γ^{∗ι}_{θ]} ). In the case of non-recurrent Finsler space (3.4) becomes (3.4a) σ_{γδθ}{2P^β_{αγδ|θ} + S^β_{αδθ|γ} } = σ_{γδθ}{2Ll_{[θ} ˙∂_{δ]}Γ^{∗β}_{αγ} } where P and S reduce to the tensors P and S in the ordinary Finsler space.

In the formulae above the tensor P is defined by (1.11). If we define a new tensor P^′ in such a way that the last term in (1.11) is replaced by A^χ_{αι}χ̇^ε ˙∂_δ Γ^{∗ι}_{εγ} then we have P^{′β}_{αγδ} = L ˙∂_χΓ^{∗β}_{χγ} (δ^χ_δ − A^χ_{0δ}) − A^β_{αδ|γ} + A^χ_{αι}χ̇^ε ˙∂_δ Γ^{∗ι}_{εγ} . In the non-recurrent Finsler space both definitions of P are the same because there χ̇^ε ˙∂_δΓ^{∗ι}_{εγ} = χ̇^ε ˙∂_γ Γ^{∗ι}_{εδ} = A^ι_{γδ|o}, where A^ι_{γδ} = LC^ι_{γδ}.

With this P^′ the above formulae have a less complicated form: σ_{γδθ}{R^β_{αγδ|θ} + P^{′β}_{αγι}K^ι_{0δθ} − P^{′β}_{αδι}K^ι_{0γθ}} = (3.1)^′ σ_{γδθ}{−L ˙∂_χΓ^{∗β}_{αθ}A^χ_{0ι}K^ι_{0γδ} − 2^{−1}A^β_{αι}K^ι_{0γδ}λ_θ}, σ_{γδθ}{R^β_{αγδ|θ} + (P^{′β}_{αγδ|θ} − P^{′β}_{αδγ|θ}) − S^β_{αχθ} K^χ_{0γδ} + P^{′β}_{αθχ}( ˙∂_δ Γ^{∗χ}_γ − ˙∂_γ Γ^{∗χ}_δ )} = σ_{γδθ}{−L^{−1}L_{|θ}A^β_{αι}K^ι_{0γδ} − L ˙∂_ιA^β_{αθ}A^ι_{0χ}K^χ_{0γδ} (3.2)^′ −A^ι_{αβ} ˙∂_ε(LK^ι_{0γδ})A^ε_{0θ} + L_{|θ}( ˙∂_δ Γ^{∗β}_{αγ} − ˙∂_γ Γ^{∗β}_{αδ}) +L ˙∂_χΓ^{∗β}_{αδ} (χ̇^ε ˙∂_γ Γ^{∗χ}_{εθ} − P^{′χ}_{0θγ} ) − L ˙∂_χΓ^{∗β}_{αδ} (χ̇^ε ˙∂_δ Γ^{∗χ}_{εθ} − LP^{′χ}_{0θδ})}, 2(P^{′β}_{αγδ|θ} + A^χ_{γθ}P^{′β}_{|αχ|δ]} + S^β_{αι[δ}χ̇^χ ˙∂_{θ]}Γ^{∗ι}_{εγ} ) + S^β_{αδθ|γ} = (3.3)^′ {L_{|θ}(δ^ι_δ − A^ι_{0δ}) ˙∂_ιΓ^{∗β}_{αγ} + L^2(δ^χ_δ − A^χ_{0θ}) ˙∂_χ[ ˙∂_ιΓ^{∗β}_{αγ} (δ^ι_δ − A^ι_{0δ} )] + ˙∂_θA^β_{0δ} L_{|γ} − A^β_{αι} ˙∂_χ ˙∂_δΓ^{∗ι}_γ A^χ_{0θ} − L ˙∂_ιA^β_{αδ} (χ̇^ε ˙∂_θΓ^{∗ι}_{εγ} − P^{′ι}_{0γθ})} − {δ/θ}, σ_{γδθ}(2P^{′β}_{α[δ|θ} + 2S^β_{αιγ} ˙∂_{[δ} Γ^{∗ι}_{θ]} + S^β_{αδθ|γ} ) = (3.4)^′

σ_{γδθ}{{L_{|θ}(δ^ι_δ − A^ι_{0δ} ) ˙∂_ιΓ^{∗β}_{αγ} + L^2(δ^χ_θ − A^χ_{0θ}) ˙∂_χ[(δ^ι_δ Γ^{∗β}_{αγ} (δ^ι_δ − A^ι_{0δ} )] + ˙∂_θA^β_{0δ} L_{|γ} − A^β_{αι} ˙∂_χ ˙∂_δ Γ^{∗ι}_γ A^χ_{0θ} −L ˙∂_ιA^β_{αδ} [(χ̇^ε ˙∂_θΓ^{∗ι}_{εγ} − P^{′ι}_{0γθ})} − {δ/θ}}.

REFERENCES

[1] A. Moór, Über eine Übertragungstheorie der melrisehen Linienelementraume mit rekurrentem Crundtensor, Tensor (N.S.) 29 (1978), 47–63.

[2] O. Varga, Über affinzusammenhangende Mannigfaltigkeiten von Linienelementen insbesondere deren Äquivalenz, Publ. Math. Debrecen 1 (1949), 7–17.

[3] H. Rund, The Differential Geometry of Finisler Space, Springer-Velag, Berlin-Göttingen- Heidelberg, 1959.

[4] I. Čomić, Curvature tensors of a recurrent Finsler space, to appear in Coll. Math. Soc.

János Bolyai, Debrecen, 1984.

[5] I. Čomić, Bianchi identities for the induced and intrinsic curvature tensors of a subspace in Finsler space, Coll. Math. Soc. János Bolyai, Budapest, 1979, 141–157.

Fakultet tehničkih nauka (Received 04 04 1984) 21000 Novi Sad Jugoslavija