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ABSTRACT:

In this paper we have obtained the result as Lie derivatives of normal projective curvature tensor

Njikh and of the Ricci tensor Ny, and in this continuation we have derived certain more results the projective

deviation tensor and its Lie derivatives.
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1. INTRODUCTION:

Takano [2] who discussed Riemannian space with bi-recurrent curvature of the projective motion

and Yano and Nagano [7] presented projective conformal transformation in a Riemannian space and studies
of curvature collineation and its properties in a Riemannian space have been carried out by Katzin, Levine
and Davis [1]. Sinha [3] who defined the infinitesimal projective transformation and by Pande & Kumar [4]
who also defined infinitesimal transformation X' =x + v' (x)dt and derived some results in the form of
theorems. An attempt to extend the theory of curvature collineation in Finsler space has been made by Singh
and Prasad [8] and Pande and Kumar [5]. The relations which satisfied in a Finsler space accepted by
curvature collineation and others symmetry have been studied by these researchers.

2. NORMAL PROJECTIVE INFINITESIMAL TRANSFORMATION AND CURVATURE
COLLINEATION

Yano [9] has defined the Lie derivatives of any tensor field ’I}-i (x, %) and the connection coefficient
Il }k (x, x) with respect to the normal projective covariant derivative respectively given as:

£T) = (VTHVS-TP (Vo)) + TE(V05) + (05T} ) (Vi v)X™ 2.1)
and £ T = V,V, vl + (0,01} (Vsv™)S . (2.2)
Also we using the following commutation formulae in the form of Lie-derivative and normal projective

covariant derivative
o (£,TH) - £,0,T}) =0, (2.3)
£,V Ti) Ve(£,Ti) = Tied, e = Taie £, 157 - T £, iy - QT (15" (2:4)
and
Vi(£, Wen) - Vie £, W) = (£,Njien ) +Or Men) (R TEDE" -0 i) (HT7)%E (2.5)
where, lekh is the normal projective curvature tensor and this curvature tensor satisfies the identities and

contractions have been given as
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VP Ny = (P18} - pj8i) + p(8B; - 6]Bic) + (0B - 0 Br)v* . (2.6)
Now we give the following definitions:

DEFINITION (1):

A Finsler space F, is defines to be an affine motion if
£, =0 (2.7)
DEFINITION (2):

A Finsler space is defines to be an affinely connected if
0,11} =0 . (2.8)
DEFINITION (3):

In a Finsler space F,, the infinitesimal point transformation X* = x! + v* (x)dt is defines to a normal

projective curvature collineation if

£, Nn =0. (2.9)
DEFINITION 4):
A Finsler space F, is defines to a Ricci normal projective curvature collineation if
£,Nkn =0 (2.10)
DEFINITION (5):

The infinitesimal point transformation X! =x* + v* (x)dt is said to be an infinitesimal normal
projective transformation in an F, if
£, T = 6/ by + 8ib; + g g™ d, (2.11)
where b;(x, x) and d,.(x, X) are vector fields satisfying the following
(@ 0dib=b; , (b)dxb;j =bj ., (c) by x*=b;, (2.12)
bl =b, (0dd=d , [Dod =dj,
(@) dyi*=d; and (h)d;x/ =d.
Using (2.9) in (2.5), we get
§,Njin = 81 (V; bp) + 6,.(V; bi) + gien 97 (V; dy) - 67(Vic bp) -
- 8(Vn b)-gjn 9" (Vie dr) - b3l ) - OmITin)grj g P dpi™. (2.13)
where, Kroncker delta and the two fundamental tensors have vanishing normal projective covariant
derivatives.
Allowing a transvection of (2.13) by x/%* | we have
£ N XI55 = 8L (Vib) I 5 + 8,(V;D)%) + gpep, g™ (Vydy )3T 35 -
- 8L (Vieb)A* - g, 97 (Vied )T % - (0,1 p) gs; g P dp X255, (2.14)
where, we have taken into account (2.12).
Now allowing a contraction in equation (2.14) w.r.t. the indices i & h, we get

£ Nf XT5% = (n+1D)(V;D)3T - (n+1)(Vb)E* + (V) d - (Vied)iF -
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- (0,115,959 ™Pdp xS X 1K . (2.15)
Now allowing contraction (2.13) with respect to the indices i and j and thereafter using (2.6) we get
£,Nien = 8 (Vi by) + 83.(Vi bie) + Gien 9 (Vi dy) - n(Vic bp) -
- 8( Vi by) - 85, (Vie dp) - b(lTiy ) - 87 (O i) dp ™. (2.16)
We eliminating the term (V; b)x* from (2.14) & (2.15), we get
Q= (+DI(V;bp)' %) + gn g7 (V;d) %55 - (Viby)i X
-G 97 (Viedy )3T 5K - (0, M) 559" dp° %) %*] +
+ (0, 1kp)gsjg P dpxS i/ (2.17)
where  Qf = (n+1) f Ny, /5% - 6}, § Nby; /%
We consider the projective deviation tensor Wji (x, x) as has been given
Wi =Hj-H 8} - — (O Hf - 3;H) &'
apply the commutation formula (2.4) to this deviation tensor and get
S (VW) - Ve W) = Wik Ty - Wy 115 = (OsW))(Spl1)%° (2.18)
Using (2.11) in (2.18), we get
(VW) - Ve W)) = W (8iby + 8ibs + e g™Pdy) - Wi (87 by + 67b; +
+9jrg*Pdp) - (O WO by + 8ibet gergPdp)it . (2.19)
Now we make the assumption that f, (VTW]-i) =0, then from (2.19), we have
VEW)) = 0sWHby xS + b(0, W) +OsW}') gergPdpxt + Wi by +
+ Wy gjrg*Pd, - WiSlhs - W g g™d,, . (2.20)
We now allowing a contraction in equation (2.20) w.r.t. the indices i & 7, we get
Vifs W) = @ Wb+ (0,W) g g P dpxt+ Wi gjigP dyy- n Wbg- Wid, . (221)
Allowing a transvection in (2.20) by x” , we get

V EWHE = (OsWHb X5 +b (0, WHE™ + (O W}") gergPdpx ™ + Wiibix™ +

+ Wi gjrgPdpx” - Wibgx" - W gorg™®dpx" (2.22)
while writing (2.22), we have taken into account
(@) Wix" =0, (b) W/ &7 =-Wyy,  (c) ;W) =0,
d) Wi %I =2WE, (e) Wi=0. (2.23)

We now eliminating the term st b with the help of (2.21) and (2.22) and after get
n V. (f,WHx" -V, (W™ =R} +Sf . (2.24)
where R} =n[(@;W})b x° +b 0, W)X + (O W}") gerg P dpk X7 -
-W gergPdpx"] (2.25)
and S/ =[@sW)b x5 + OsW}") gergPdpi™ %t - Wi g e g Pdp'] . (2.26)
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Now in view of given definitions we shall summarize all those observations and we have obtained the result

in the form of theorems. Keeping in mind the definition (2.1) and given by (2.6), from (2.11) we arrive at the
conclusion that if the infinitesimal transformation ¥ =x! + v’ (x)dt defines an affine motion then the
covariant vector fields b;(x, X) and d,.(x, x) should vanish. Therefore, we can state:

THEOREM (1):

If the infinitesimal normal projective transformation X' = x’ + v' (x)dt is defines an affine
motion in a Finsler space F,, , then the covariant vector fields b;(x, x) and d,.(x, ) appearing in
(2.11) should vanish.

Now we consider that the infinitesimal transformation ' = x' + v' (x)dt defines a normal projective
curvature collineation then in this case using (2.9) and (2.13), then we can state:
THEOREM (2):

If the infinitesimal normal projective point transformation X' = x' + v* (x)dt is states a
normal projective curvature collineation, then we shall have

8, (Viby) + 81,(V;by) + gin 97 (V;d,.) - 8;(Vicby,) - 8}, (Vb)) -
- 9jn 97 (Vid,) - b@;M}) - @OmIli) gy gPApE™ =0 (2.27)

Now if we assume that the covariant vector fields b;(x, x) and d, (x, x) appearing in the equation (2.11) be
normal projective covariant constants, then in this case using (2.13) we can state:
THEOREMQ@3):

If the covariant vector fields b;(x,x) and d,(x,Xx) appearing in (2.11) are projective

covariant constants in a Finsler space F,,, then we have

£ NG + DO ) + D,u01L,) g1 g Pdp ™ = 0. (2.28)
If we assume that in the case of normal projective curvature collineation then we get:

b(9;TTin ) + OmITin)grjg P dp™ = 0 (2.29)
where, the covariant vector fields b;(x, x) and d,.(x, x) presence in (2.11) be taken to be normal projective
covariant constant.
Now we consider the case when the infinitesimal point transformation ¥t =x' +vi(x)dt is
defines a normal projective Ricci collineation then in this case we can state with the help of (2.10) and
(2.16):
THEOREM 4):

in a Finsler space F,, If the infinitesimal normal projective transformation x‘ = x’ + v

(x)dt is states a normal projective Ricci collineation, then we have

(1-n) (Vibp) + gin 97 (V;d,) - (Vicbp) - b9k, ) - (8 M1kp)dix™ = 0. (2.30)
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3. CONCLUSION :

In this paper we have obtained results in the form of Lie derivatives of normal projective curvature
tensor Njikh and of the Ricci tensor Ny, and in this continuation we have derived certain more results the
projective deviation tensor and its Lie derivatives. After these observations we have derived obtained results
in the form of theorems telling as to what will happen to the covariant vector fields b;(x, X) and d,.(x, x)

when the infinitesimal normal projective transformation X' = x! + v’ (x)dt defines an affine motion and

also derived the results which will hold when the infinitesimal normal projective point transformation

defines a normal projective curvature and normal projective Ricci collineations.
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