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Introduction

Let F, be an n-dimensional Finder space equipped with fundamental metric function #{x, 1) satisfying the requisite
condition for conditions for being a Finder metric and 9y (x,x) be the fundamental metric tensor defined by
FA(x,1) = g, (x, X)2°5%, Let T/ (x, 4 )be any tensor field, the covariant derivative of such atensor field in the sense of

cartainis gi_ven by Run_d [2]. - _ _
L) Ty =0T —0,T}3,G" + T3 — TLGE™

Wheref_f{x..tj are the cartan connection coefficients satisfying the relation

(12 @ =I5 ()8, =0

We are quoting the following commutation formulae which shall be used in the later discussion:

(L3 Tfne = Tfin = =0T Kppsd™ + T Kl — TEK i,
(14 (3,T}) , — 8Tl = 8,7/ Guuma ™ — T8, L5 + T/, I

Where curvature tensor field ﬁ:_= x(x,X) isgiven by

.. oy ory
':1-5]"‘;';.:“ = Qthi] % da’ G + Toulin™

Where Q,: A ;{J-{... ]- Stands for the interchange of the indices h and k and subtraction thereafter. The curvature tensor
field HR »(x,1) is a homogenous function of degree zero in its directional arguments. The term p: (x, %) appearing in

(1.4) isany tensor field give by the following equation:
. . 1dg,(x,%) 1PF(xx)
(16)Gp(xd) =— 2 — —
= 2 dxi 4ot dxiox™
We now give the following definition which shall be used in the later discussions.

Definition (1.1)

A Fingler space I, is said to be affinely connected if

.7 CI.__chlﬁ =4

Also the equation

(1.8) E@Gﬁm =0 implies C, , ,, = Uhencean affinely connected space is also characterized by the equation

L9 d.riE =0

Definition (1.2)

A Findler space F,, is said to be recurrent Finsdler space of the first order if the curvature tensor field K, . (x, ©) satisfiesthe
relation:

(110) Ky pion = A (2. 5) Ky

Whered ,,, is a homogenous function of degree zero in directional arguments. Contracting (1.10) with respect to the indices
fandh, we get,

International Journal of Management and Social Science Research Review, Vol-1, 1ssue-43, January-2018 Page 41



Research Paper IIMSRR

=,
f __g&‘ Impact Factor: 4. 695 E- ISSN - 2349-6746
I"';%ﬂ';_:: J, Peer Reviewed & Indexed Journal | SSN -2349-6738
(LI K e = AKe
Where

(112) &, = K,,istheRicci tensor,
In such a case the recurrent Finsler spaceisterred as Ricci-recurrent Finsler space.

We have said in the foregoing lines that the curvature tensor ﬁ:d ,(x, 1 Jhomogeneous of degree zero in its directional

arguments thereforeh;‘; (x,x) isalso homogenous of degree zero in its directional arguments and hence we shall have-

(113) 8, K, i" =

We now consider an infinitesimal point transformation given by

(L14) TF = + v dt,

where‘:-‘._":x_-, stands for a covariant vector field defined over the domain of the space under consideration and @t is an
infinitesimal constant. The Fnisler space F,, is said to admit an infinitesimal projective transformation with respect to the

vector field PE:J if the Lie-derivative of the connection coefficients Fl ‘with respect to (1.14) hasthe form

(115) £, 3% = —8[p, — 6ip,

Where L, denotes the operation of Lie-differentiation and y2(x, i) is an arbitrary scalar function positively homogeneous of
degree onein x‘ and satisfies-

(1.16) (a) py = d,.p, (b) Ppe = 5‘;:51. [0

Because of homogeneity property of ( x, i Jwe have

(L17) @ gpi = p, () pi® =

It has been givenin [2] that

(118) 8, (£, T/ )—£,(8.T) =0

(1'19) (’[:.' T":-}I.'{ - 'E‘.' T:I:l-ﬁ: — T:.IE'EJ.- r?:: T Th"l::fh i allk ?:.-1 Eﬂrr'fthi ?'_

(1.20) (£, 7 jln — (L g }lR =L K}

Tk

+ 29,06, A%,

Recurrent and Ricci Recurrent Finder Spaces Admitting Projective Transfor mation
With the help of (1.15) and (1.20), we can easily get
;

(20) £, Kjyy =2 F}P{h.k_’ T OfnpJn T d[nrﬁ".p]J

If at this stage we assume that the space under consideration is affinity then in view of (1.9) the equation (2.1) assumes the
following form-

(22) L, Kfyp = 2{5_.:?-’[& K T 5[{.1:;:‘“ ,.,_'}

we now contract (2.2) with respect to the indices £ and f and thereafter use the relation (1.12) and get
(2.3) £, Kje = 041 — Puly = P (say)

We at this stage multiply (2.3) by x+:i* and use the homogeneity property of g(x, ) and get

(24) LK xi% = (n —p &'

Multiplying (2.2) by i+ and then simplifying, we get

(2.5) Ly Kk’ =2 {i‘fpm w0 [J_ > ;‘:]

With the help of (2.3), we can easily deduce the following relations
(2.6) @ X =m plic—py A7,
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@7) Gyt = mpy it —wli,

(28) ¢ /i = (n — Dpljz/,

29 d,¢, i i*=0

Differentiating (1.11) covariantly with respect to ™, in the sense of cartan and then using (1.11) itself, we get
(2.10) ﬁr;_.ll-r.':rz = ["i'mlh i “lm‘HJ:JH:_.I

Commutating (2.10) with respect to the indices fand e, we get

I e s {"l‘.':lm — Al n)Hu

Using the commutation formula (1.3) in (2.11), we get

(212) 8, K, KopmA? + Koy Ko + K, j Kl = 0, A K ¥PK,
Simplifying (2.12) after multiplying it with ‘x4 , we get

(213) KZx7[(K,1'27)(8,2) — (K, &% )} =0

With the help of (2.13) we arrive at either of the following two conclusions
(214) (@) K pmi®™ = Uor

(o) (K,,i'x)(d,4) —d,(K, i'%) =0

Therefore, we can state:

Theorem (2.1)
In aRicci-recurrent Finsler space either of the following two conclusions always hold,

Either Kjpmi® = Uor (K, a'54)(a,4) — 8, (K, i) =0

We now consider the Lie-derivative of (2.12) and thereafter use the equations (1.15), (1.16), (1.18), (2.3), (2.5), (2.6), (2.7),
(2.8) and (2.9), we get

(2.15) H;hmip&r‘ﬁu + (F|ﬂa1ﬂH.'_,l — ¥ mahhr.'._.l ) i ‘i’:rh:&m + Eh.:_.l l[F"J'rﬂn"e - p-‘!lr?t) i H-.'mp_aln
_H:hp_,llm T ¢r‘_,l H'.T!:m + ﬁ'm_,lpﬂn - p‘r{h;p:lm

= 'Eu {ar'l}ﬁ;hmipﬁu + htﬂrhmi-.pd’u ar‘dl" + 'h.:_,l {:PI nan'."l - F| n:ah"l}

Multiplying (2.15) by :‘x and there using (1.16), we get

(216) ) B (K2 57 ) — 21 8y (K, 757 ) + K(n — Dp|, + (n — DK & 'p, & +
:'il'i"{-.'._,l'-’i;'IEA:'--II [Pmlﬂ - P-‘!h.'t.) = 'Ei' {ar‘:{} K;ﬁmi’]ﬂh’uiiii T {" - ljhtﬂrhmi-ppliri

+K, i 5 () @A — P mOnd)

We now take the Lie-derivative of (2.14b) and thereafter use the equation (2.3), (2.7), (2.8) and (2.9) and get
17 (K, 7'x4)£,(8,2) + (n — Dp|x*d, A= (n — Dpi* + (n— Dp,

Using (2.14b) and (2.17) in (2.16), we get

(2.18) & (K, Ji‘d ppyp = 0

An obvious consequence of (2.18) is

(2.19) (a) &, ;& % = Uor (b) Prnjy; = U

Therefore, we can state the following:

Theorem (2.2)

In an affinity connected Ricci-recurrent Finsler space admitting infinitesimal projective transformation either of the following
two always hold

either K '/ = 0 o Pajm) = Plmin)

We know that recurrent Finsler space become Ricci-recurrent hence with the help of theorems (2.1) and (2.2), we can state
the following:
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Theorem (2.3)
A recurrent Finsler space always satisfies either of the following two relations:

Either Ky, % = 0 or (K, 1'%4)(8,4) — 8, (K, %)= 0

Theorem (2.4)
In an affinity connected recurrent Finsler space admitting infinitesimal projective transformation either of the following two
always holds:

either, A*4Y =0 or Piin) = Piaim

We now consider the Lie-derivative of (1.11) and get

(220) LK |, = {Eh.in]h'u +A,K,

Applying the commutation formula (1.19) for the Ricci-tensor &, i (x. 1) we get,

- - - I - -
(2.21) (‘fyﬁu)| — Ly Kijln = & KLy rx T K "CJ'FLJ" Ky Ly ;b

Using (1.15), (1.16) and (2.3) in (2.20), we get

(222) @10 + 20K, + 2K 2y + Ko, + Kinp, = K LAy + 4,0,
Multiplying (2.22) by 1 and thereafter using (1.16) and (2.8), we get

223) (. —1)(Pjga — Aupp )™ v 8, (K, 4'%7) + K 45/ (2P, — £,A4,) =0
Multiplying (2.23) by i ™ and then making use of (1.13), we get

(224) (1 — )(Pjen — AaPe) 4" + K i ‘T (4P — £,2, 2"} = U

Therefore, we can state the following:

Theorem (2.5)

In a Ricci-recurrent affinity connected Finsler space admitting infinitesimal projective transformation the relation (2.24)
always holds.

Using (2.19a) in (2.24), we get

(2.25) (Plin — Anpj )2 4" = U

Therefore, we can state:

Theorem (2.6)
In a Ricci-recurrent affinity connected Finsler space admitting infinitesimal projective transformation satisfies K, J,i‘_t*',

Then (2.25) always holds.
We know that every recurrent Finsler spaceis Ricci-recurrent, Therefore, we can state:

Theorem (2.7)
In arecurrent affinity connected Finder space admitting infinitesimal projective transformation the relation (2.24) necessarily
holds.

Theorem (2.8)
In arecurrent affinity connected Finsler space admitting infinitesimal projective transformation satisfies K, ;i ‘44 = ( then

%"y — ApPic) = U aways holds.
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