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Abstract: Singh S.P. [1] discussed curvature inheritance in a Finsler space and established necessary
condition for existence of some transformation in a Finsler Space. Further, Mishra C.K. , Yadav D.D.S. [2]
discussed the fundamental properties of Projective Curvature Inheritance in an NP- F, space. The objective of
this paper is to discuss the existence of curvature inheritance in a R-@ recurrent Finsler Space. Certain useful
results have been obtained in this paper.
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I.  Prelemneries o
We consider an n- dimensional Finsle space[3] having 2n line elements {x*, 2%} (i= 1,2,3,...... ,n) equipped with
non — symmetric connection I],t The non — symmetric connection 1:; is based on non — symmetric Fundamental
metric tensor
ij {xi:ii} # Oji {xi:ii}
We assume that IJ",{ are homogenous of degree zero in its directional arguments % . J‘],t can be written as
below[4] :-

(L.1) Il (x',%") = Mi(x' %)+ 3 Ni(x,%9)
where ’lf‘ and L. denotes symmetric and skew symmetnc parts of I ] respectively.
The covariant denvatlve of a tensor field T;' (x4 1) with respect to x* are defined in two ways:-
(1.2) T}’]k = ad; T} — (8, T}} F;‘k:i:?’ + T;“ ri, — T,
and ) ) o o
(1.3) T}l—k = dy T} —{(a,, T}}F;“k P + T'jmj'";,r_t Ti, jk,
where another connection Ij,{ {x*'.2") [6] defined as below:-
=i ;i PP e N T,
(1.4) T (,&0) = M (o &) — - Nj(xf,57),
From (1.1) and (1.4),it is clearly seen that
i —ri
ik = ThK
The commutation formula involving R-& covariant derivative (1.2) is given by
(1.5) T_: | hi: T_: IHI {am T}}Rﬂak x° + T_:nR_::F:.k + (T_:}'Tm N-E:nh
where curvature tensor H’m given as
P rh
(1.6) Ruk akrij - ajri + (ﬂ 'F } xs {ﬂ I; :H" X+ F - rakrﬂj’

Let us consider an infinitesimal point transformation
(1.7) X =x' +vi(x)dt,

where v*(x) is any vector field and dt is an infinitesimal point constant.

In view of transformation (1.7), The Lie-Derivative of tensor field I}-[{x‘ .#%) and connection coefficient Ij,‘l
are given by [4]
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(1.8) D, Tj =T+ v = T}ofy + Tiof, + 04 Tjof, &2
(L9) DY = v, .

The curvature tensor R% wji satisfies the following two identities, called Bianchi’s identities[5]

+R Mv +4a ijv

| 5

(1.10) Ry + Riget; + Ry = —(RREOmTh + RLOwT),; + RO, Ty )
(1.11) Riji + Ripp + Riy; = ""‘T et N_:k nt Nt "k

We have the following commutation formulae for L|e— Derlvatlve of Mixed tensor IJL and connection
coefficient I3} as
(112) (D k} ( _ilﬁ +| i) = ik{'ﬂ[-ﬁi} + Ti (D riﬁ - Ts;h{ﬂ Tii} + BBTE;:(DLF,’;;::&",
(ﬂLrjh}Th = (DiTis)+ ;= DiRi + 8, Ty (D, I )i — 8 Thp (D7, )i,

Definition(1.1) — An n-dimensional Finsler space Fn is said to be R-@ recurrent Finsler space if its curvature
tensor R}, ji satisfies the relation
i _ i
],i]t"l' s Bsthli )
where £.(x} denotes a non zero covariant recurrent vector field. we shall denote it E;" throughout the paper.[4]

Definition(1.2)- R* — curvature inheritance is defined as an infinitesimal transformation with respect to which
the Lie- Derivative of curvature tensor satisfies the following relation:

£Ripn = a(X) Ry, [1]
where @(x} is non zero scalar function.

I1.  Curvature inheritance in a R-2 recurrent finsler space
Definition(2.1):- Curvature inheritance in a R-@ recurrent finsler space is defined as infinitesimal transformation
given by (1.7) with respect to which Lie- derivative of curvature tensor R 5 satisfies the relation
where =(x) is a non-zero scalar function.
In view of result (1.8), The Lie- derlvatlve of H,..Jh is given by
— i | 5 i :
(2.2) DiRj;. =R}, +|; — Ri vl + Ripvl, + Ry vl + Rivt + 8, R vt &5

If a R-@ recurrent Finsler space admits a curvature inheritance in (2.1), then (2 2) becomes

(2.3) a(x) Ry, = BiRy,; — Ry vl + ijn’”Th + Ry o], + Rivh, + 0, R vf &2

where “ = 15'

Consider the infinitesimal point transformatlon given by(l 7) takes the con-circular transformation as
(2.4) ¥ =x'+ vi(x)dt, v = 161

where, 4 is non zero constant.(2.4) in(2.3),

a(*)Rj, = B Riji. — Riji (467) + Rt (A6}) + Ry, (A8)) + R}y (26) + 0, R}, (2615
(2.5) (ee(x) — ﬁs}Rijh = ,HE hik T Athk + ARM + ,1R hjke T Ad thhf
Or
Due to Homogeneity property of curvature tensor R#Jh, we have,

(2.6) a, H X = 0.
Due to (2.6), (2.5) reduces to, )
27) (a(x) — B — 2) Ry = 0

For non-flat space,
Ry # 0.
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So we must have,
(a(x)—B.—20)=0
alx) =p. + 24

Thus, We have following theorem,
Theorem(2.1) — If the R-@ recurrent Finsler space admits the curvature inheritance with con-circular form then
scalar function a(x) is given by (2.7).

Theorem(2.2) — If the R-@ recurrent finsler space admits the curvature inheritance with con-circular form with
scalar function a(x) = 0 then, covariant recurrent vector becomes,
B.= —24

I11. Recurrent form in a R-@ recurrent finsler space
Definition (3.1)- If the covariant derivative of the vector field +'{x7) satisfies the relation:
(3.1) vlij. = o',
where @; (x) denotes an arbitrary covariant vector.The vector field satisfying (3.1) is called a recurrent
flce:I(;jﬁsider the infinitesimal point transformation given by(1.7_) takes the following form
(3.2) ¥ = xt+ vi(x)dt, vfj = g;v,
Such a transformation is called recurrent transformation. In view of recurrent transformation(3.2) and (1.14),
(2.2) reduces to:
£,R};, = Bv' Ry + Ry (0v!) + Ry (0,01) + Ry (000') — Ry (09%) + 6,RY (0,0
= ﬁ'iviﬂijh + [Rijh Op + Riik E'.l' + Rijiﬁk]vi_ Ri.jk ﬁﬂ’i + aiﬂijk{ﬁsvi}f
= Biv' R + (Rijk T R} . T Ry, ot OiR, +|g;i:i’)v* — R 0wt
(33)> L,Rj;#0.
Thus, We have
Theorem(3.1)- In R-@ Recurrent Finsler space, recurrent form (3.2) admits curvature inheritance.

If R-@ recurrent Finsler space admits curvature inheritance subject to recurrent form given by (3.2), then (3.3)
reduces to

B4  (a— )Ry, = (R, ht Ry H Ry OB Tgx*)v* — R o0
Thus, We have

Theorem(3.2)- If R-@ recurrent finsler space admits curvature inheritance subject to recurrent transformation
given by (3.2) , then results (3.4) holds good.
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