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Abstract: Singh S.P (2004), Gatoto, J.K & Singh, S.P (2008) discussed the curvature Inheritance in Finsler space under certain usual
conditions and investigated necessary condition for curvature inheritance. The object of present paper is to discuss the existence of
curvature inheritance in H-@ Recurrent Finsler space. Some significant results have been established.
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1. Introduction

Consider an n-dimensional Finsler spaceF,[4] in which
the Berwald connection coefficient G, = 9;9,G' and is
based on the metric tensor g;(x,%). Here Gi(x,%) is
positively homogeneous of degree two in its directional

arguments xie
(1.1) 3,Gix* = GLx" = 2G!

The covariant derivative of a tensor field Tji with respect to
x is given by [4]

(1.2) Tji(k) = aiji - a'mTji("'km + T s~ T o

where Gl (x,%)is Berwald connection coefficient,
positively homogeneous of degree zero in x.

The Berwald connection Gj; satisfies the following
identities-

(1.3) (a) Gy X" = 0, Gjx" = 0
(b) Gj;x" = GI
(c) GLj = athi

(d) Gl = 0nG) = 9; 0xGj,

The commutation formula arising due to covariant
derivative is given by [4]

(1.4) Tji(h)(k) - Tji(k)(h) =- 3rTjthr1k - T ik T T Sk

where,

(1.5) Hliljk = akGLj — 0;Gjy + G, ik — ;kGirj +
Gink 05G" — Gy 05 G", is well known curvature tensor.

The tensor Hjy and Hj, are defined as

(1.6) Hj, = Hij X" = 0, 0;G' — 9; 0,G' + G}, 9,G" —
G;-] akGr,

(1.7) Hi = Hj % = 2 0,G' — 9,kG'x" + 2GG' —
0,G' 9, G".

The curvature tensor H]-ihk satisfies following identities:-
(1.8) (a) Hjihk = _Hjikh

(b) Hjihi = Hjh

(© Hij X = Hjik

(d) Hip x"% = Hy

(e) Hj % = —Hjy% = 0

() Hjii = —H;.

(19 (@H X =0

(b) H=——H]

(©) Hy% = H,.

Now we consider an n-dimensional Finsler space F,
equipped with a non-symmetric connection F}k(x,x) *
1"{(,- (x,%). Which is based on non- symmetric metric tensor
gij (%, %) # g;i (x,%).

Also F;k is homogeneous of degree zero in its directional
arguments x’s.

Well known @ — covariant derivative of a contravariant
vector X! is given by [2]

(L10) X} = 9;X! — (9 X )K" + X Ty,

i i Ny 1o .
where Tj, = My (x,%) + > Nj (%,%)
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Here Mj, (x,%) and %N}k (x,X) denote symmetric and
skew-symmetric parts of F}k

Also another type of covariant derivative field as © —
covariant derivative is defined as:-

(LIY XL = ;X' — (9, X))l 2% + Xk Ty, [2]

where Ty (x,X) = [ (x %)

The commutation formula involving & —covariant
derivative may be given as

(1.12) Xy e = X = —(0mX)REK + X™ Rl +
Xy, Nit, (2]

where R{‘ik is corresponding curvature tensor defined by

(1.13) R}i}k = akFE - ajr?k + (0mIh) I —
(OmI) TS+ T8 Thy — T5 Iy,

Definition (1.1): An n-dimensional Finsler space F,, is said
to be R—@ Recurrent Finsler space if its curvature tensor
b satisfies the relation [2]

(1.14) Rihjk s BS Rihjka

where B;(x) denotes a non-zero covariant recurrence
vector field. We shall use the following result

(1.15) &y, =%, =0

In analogy to definition (1.14), here we define H—®
Recurrent Finsler space:

Definition (1.2): An n-dimensional Finsler space F, is said
to be H—& Recurrent Finsler space if its curvature tensor
Hj,;, satisfies the following relation:

(1.16) Hjikh Hm B (X)Hjikh’

where B,,(x) denotes a non-zero covariant Recurrence
vector field.

Let us consider an infinitesimal point transformation
(1.17) x~ =x' + vI(x)dt,

where vi(x) is a contravariant vector field and dt is an
infinitesimal point constant

In view of infinitesimal transformation (1.17) and
covariant derivative defined by (1.10) and (1.11), the Lie
derivative of tensor field Y}i and connection coefficient I],i
is defined as [3]

(L18) LT = Ty ve +Tvh — Thvh +

Ik
LT (vh %),

(L19 L, Tj = Vi_|1'+lk + VPR, + 0, Tj (v2,, X).

In view of Lie derivative (1.19), the Lie derivative of H}kh
is given by

—Ik
i m m i y i m h
jkm V_lh - Hth V_|m + ah H]kh (V_er )

Definition (1.3): An infinitesimal transformation (1.17) is
said to define curvature inheritance if the Lies derivative

of Berwald curvature tensor Hjik , satisfies the following
relation:

L, Hjg, = AHjg,, [5]
where A(x) is a non-zero scalar function.

2. H—@® Curvature Inheritance

Definition (2.1) In H—@ Recurrent Finsler space E;', if the

curvature tensor field Hj, , satisfies the relation
(21) H]-ikh = (X.(X)Hjikh,

where a(x) is non-zero scalar function, is called H—&
Curvature Inheritance.

Definition (2.2): A H—@ Recurrent Finsler space F, is
said to be H—@ Curvature collineation if

Definition (2.3): A Finsler space in which Berwald

curvature tensor H;, ,, satisfies the relation —
Hjip, +m = O
is called H—@ symmetric Finsler space.

Consider an infinitesimal concircular transformation
4% =x +vidt vl =1
where A is non-zero constant.

In view of existence of curvature Inheritance and result
(1.16), (1.20) becomes

i = m i i m i m
i m m 1 A i m r
jkm V_|h - H]kh V_|m + amH]kh (V_er )

= |3me Hjikh + Hinkh )\,6]“1 + Hjlmh 7\,6]21 + H]-ikm )\ma -
Hi A + O Higy 7S]

due to homogeneity condition of j"kh, above equation
reduces to

Q(X)Hjikh = Bmvm H]-ikh + H]'ikh 7\,+ Hjikh 7\,+ Hjikh 7\,_

kb A+ O Hiy (KTA8)
=p,,v™ Hj, + 2 Hjg, &
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(2.5) [a(x) — B, v™ — 2| Hj;, = 0
For non-flat Finsler space, Hjy;, # 0 50 (2.5) becomes
(2.6) a(x)= B, v™ + 2A

Theorem (2.1): The necessary condition for existence of
concircular curvature inheritance in H—@ Recuurnt
Finsler space is given by (2.6)

If we take H—@ symmetric Finsler space then transvecting
(2.3) by v™, we get

(27) VmH]-ikh +im =0

If B, = 0 i.e H—@ recurrent Finsler space becomes H—&®
symmetric Finsler space, then

(2.8) o = 2.

Corollary: In H—@ Symmetric Finsler space, the
concircular transformation admits curvature Inheritance
and non-zero scalar function

o =2\

3. Curvature Inheritance in  special
Recurrent Finsler space

Consider the vector field v’ in the following Recurrent
form

(3.1) Vi_” = \iji,

where v, (x) denotes an arbitrary covariant vector and the

field spanned by above form is called Recurrent vector
field.

Now we consider an infinitesimal transformation
(32 % =x'+vidtvl = \y].vi
Such transformation is called Recurrent transformation.

In view of Recurrent transformation(3.2) and (1.14), (1.12)
reduces to

3.3) L Hj = B V™ Hjgn + Hinn (\I’ij) +
Hjimh (‘Vka) + Hjikm (v,v) — Hig, (\VmVi) +

OmHjn (V™) _ _

= BV™ Hikn +(Hinin v + Himn v, + Hijgmw V™ —
Hijn (V) + 8 (Hi w V™

=PrV" Hlikh + (H:nkh+|j + H}thk + HJi'<m+|h +
OHikn4, X V™ — Hitn (v, V)

(3.4)= L,Hig, £0.

Thus we have,

Theorem (3.1) In H—@ recurrent Finsler space, recurrent
transformation (3.2) admits curvature Inheritance.

If H—@® recurrent Finsler space admits curvature
inheritance then (3.3) becomes

(35) (a - Bmvm)H}kh = Bmvm HJikh + (Hi +

mkh-+|;
i i

Himh-+1ic T Hikm+p,

3 i o\ ,Mm m i

arijh+|rX )V + ijh\VjV .

Theorem (3.2) If H—& recurrent Finsler space admits
curvature inheritance subjectto recurrent transformation
given by (3.2) then (3.5) holds good.
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