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Abstract:
The aim of the present paper is to discuss the motion and conformal motion in
a four dimensional Finsler space. In this paper, we find the conditions on the main
scalars and the connection vectors for an infinitesimal transformation to be a
motion and a conformal motion.
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1. Introduction
In a three dimensional Finsler space, there are three main scalars H,1,J and

two connection vectors handv. B. N. Prasad and A. K. Jaiswal discussed motion
in two and three dimensional Finsler spaces [1]. In a four dimensional Finsler

space, there are eight main scalars A,B,C,D,E,F,G,H and three h-connection

vectors h, j,k and three v-connection vectors u,v,w [2].
2. Scalar Components in Orthonormal Miron Frame

Let F* be a four dimensional Finsler space. The Miron frame for this space is

constructed by unit vectors (I',m',n’,p') where I'=xi/L is normalized

supporting element, m' =C' /¢ is normalized torsion vector, n' is constructed by
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gijl'n) = gjm'nJ =0, gjn'n} =1, and p' satisfies g,l'pi =g,m'pi=g,n'pi =0,
g,p'p! =1 and cis length of C'.
In Miron frame, an arbitrary tensor T = (Tji) is expressed in terms of scalar

components as

(2.1) T =T ¢ee |,
j af o) B)j

while the tensor T is expressed as

(2.2) T =T ee e ,

ko aPy a) B)j vk
where e} =I', e}, =m', ey =n', e, =p' and the summation convention is applied
to the indices o, B,y .

Since the scalar components of the fundamental metric tensor g; are J,,, we

have

(2.3) G =045 =€4ypy; = ll; +mm;+nin; + pip;.

Let C,,, be the scalar components of LCj, with respect to Miron frame. Then
(2.4) LC. =C, e .e. e

ijk Ay ZA)iTp) v )k

M. Matsumoto [3] showed that

1) C,,, are completely symmetric.

2) C,.. =0

lnv

3) C,.=LE C,

2up

Therefore in a four dimensional Finsler space, we have
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Copt Coz+ Cypy= LC;
(2.53) Cappt Cyp+ Cyyy =0,
C,, +C,+C,,=0.

422

Putting

Coo=A Cps=B, Cous=C, Ca=D,
(2.5b)

Ca=E, Cio=F, Cis=G, Coau=H.
We get C,, =—(D+E), Cu =—(F +G).

Thus A, B,C,D,E,F,G,H are main scalars of the four dimensional Finsler space.

Equation (2.4) may be written as
LCy = A(mmm,) + B(m;nn, + nmn, +nnm,)
+C(m; p; P+ PM; P+ P PMy)
+D(mmpn, + mnm, +nmm, ) + E(nnn, )
(2.6) + F(mm, p, +m; p;m, + pmm, ) +G(nn, p,
+n;pn, + pinn, ) + H(min; p, +m; p;n,
+nm; p+np;m, + pmn, + p;nm, )

— (D +E)(n, PP+ PN P+ pipjnk)_(F +G)(pipjpk)'

Let H and 1V  be scalar components of the h- and v-covariant

)Py L a)py
derivatives e, - and e} |; of e(ix) respectively. Then, we have
(2.73) € = Hay 6)8)),
(2.7b) Leuy 1= Voys 8)8))s

We now define vector fields

(28) Ni=Haog i Ji=Hag i Ki=Hay i
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(2.:9) U=V i Vi =Vapy i Wi =Vay By
The vector fields h;, j; k; are called h-connection vectors and u;,v;,w; are

called v-connection vectors. The scalars H,, H,, H

3, Tayyy are scalar components

3)4y

of h-connection vectors h;, j; k; and Vo)sy Vayy Vayy, are scalar components of

v-connection vectors  u;,v; w; .
From (2.7) we get

(8) e, =l =0,

lj

(b) € =m =nh -pj

)
2] 1] j j

2.10 . . . .
(2.10) (c) e =n" =pk —-mh,
N i i i
(d) € =p" =mj -nk.
4)i 1j j j
and
(@ Le'| =LI'| =m'm +nnh +p'p,
1) i i i i
(b) Le' | =Lm'| =-I'm +nu - pVv,
2.11) 2) ] i i i i
' (c) Le' | =Ln"|=-I'n —miu +p'w,
3) ] i j i i
(d) Le" | =Lp'| =-I'"p +miv —niw .
4) ] i i i i

3. Lie Derivatives of g;and LCijk in Terms of Scalar Components

Let us consider an infinitesimal transformation
(3.1) X =x + Xidt

generated by a tangent vector field X i (x)of M,
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The corresponding

variation in ylis Y =y +(0;X")yldt

given by

(3.2)

This transformation gives a process of differentiation called Lie Differentiation.

The Lie derivative £, of mixed tensor T/with respect to above infinitesimal

transformation is given by [4]

(3.3) ET =TE X" +T1| w-T'A +T A",
X j

iir i oo
where A} and w' are (1,1) and (1,0) type tensor fields defined by

(3.4) Al =X +Clw,
J

lj ir
(3.5) wh = Xg.
Let X, a=1,2,3,4 be scalar components of the tangent vector field Xi(x)

of the transformation (3.1) then

X i = Xae&) = Xle;) + Xze;)-i- X39i3)+ X4ei4)
(3.6) | o |
= X' + Xom' + Xgn' + X, p'.

If X p be scalar components of Xi“-, then
i i
(3.7) Xji = Xo88%)%p)j
and
(3.8) Xp = angia)

In view of (3.5), (3.8) may be written as

(3.9) w = anile&).
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From (3.4), (3.7) and (3.9), we have

(3.10) AL =X, +Cop X, e e,

If A, p are the scalar components of Aij , then

(3.11) A

o3 o,fB apr M1
Now

A =X +Cpu X, =X,

A,=X,+C, X, =X,

Ap=X 3+ Cu X =X,

A=X,+C,u X =X,

Ay=X, +Cou X, 1= Xy,
for Cyy,, =0.

Again, in view of (2.5b) and Cyy,, =0, we have

Azz = Xz,z + szx Xx,1 = Xz,z + AX2,1 + DX3,1 + I:)(4,1

A23 = X2,3 + C23x Xx,1 = Xz,s + DX a1t BX3,1 + HX4,1
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A24 = X2,4 + C24x Xm: X2,4 + FXZ,l + HX3,1 + Cx4,1

A31 = X3,1 + Cm Xm = X3,1

A32 = X3,2 +C

2% Xm: X3,2 + DX2,1 + BX3,1 + HX4,1

A33 = X3,3 + C33x Xm: X3,3 +BX 21t EX3,1 + GX4,1

A34 = X3,4 + C34k Xm: X3,4 + HX2,1 + GX3,1 —(D+ E)x4,1
A41 = X4,1 + C41x Xx,i = X4,1
A42 = X4,2 + C42x Xk,lz X4,2 + FX2,1 + HX3,1 + CX4,1

A43: X4,3 + C43x Xm: X4,3 + HX2,1 +GX3,1 —(D+ E)X4,1

A44: X4,4 +C44x Xk,lz X4,4 +CX2,1 - (D + E)X3,1 - (F +G)X4,1

In view of (2.10), (2.11) and (3.9), the Lie derivatives of unit vectors are given by

£ =—X,II,
(3.12)

£Xli = X1,1Ii+ (X1,2 + XZ,l)mi + (X1,3 + X3,1)ni + (X1,4 + X4,1) pi'
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£ mi= —(X,, + lel)li —(X,, +AX,, + DX, + FXM)mi

+ (Xa ha + X, M, — X a2 — DX 21— BX3’1— HXM)n‘
— (X, J, +X, v, +X + FX +HX +CX )p',
1 1

42 21 31 a,
£,m;=(X,, +AX,, + DX , + FX, ) )m+ (X, h, + X, ,u,
+ X,5 + DX, + BX5, + HX, )ni+ (=X, ]
= Xy Vo + Xy, + FX, + HX +CX, ) Py,
£n =(=X,h, =X, ,u, + X5, +DX,, +BX;, +HX, )m,
+ (X553 +BX,, +EX, +GX, ) + (X k, + X, W,

+ X34+ HX,, +GX,, — (D + E)X4,1) Pi
En=—(X +X )N =(Xh +X u+X +DX +BX
1,3 31

X o o ol a 2,3 2,1 3,1

+HX )m'—(X +BX +EX +GX )n'+(X k
41 33 2,1 3,1 4,1 o o
+ X, W, = X,;—HX,, -GX,,+(D+E)X,,) p',
£,0i= (X, Jo+ Xo1Vy + Xyp + FX, +HX, +CX, )M + (X,
+CX,, —(D+E)X;; = (F+G)X, ) pi+ (=X K, = X, ;W
+ X5 +HX, +GX,, = (D+E) X, ),

E.p = _(X1,4 + X4,1)Ii —(X,,+CX,, —(D+ E)X&l_ (F +G)X4'1) p
(X J, +X, v, - X —FX —HX —-CX )m'
A 31 a1

24 21
—(X Ky + X, W, + X, +HX,, +GX,, - (D+E)X,,)n.
The Lie derivative of the metric tensor g, is given by
£.9; = Ly (Iilj +mm, +nn; + p; pj)
(3.13) =L (1) + 1L (1) + mLy (m) +m; L, (m;) +niL, ()

+n, Ly () + pily (p;) + Py Ly (Py)-
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= Ii[X1,1Ij+ (Xy, + Xzyl)mj +(X 5+ X3ll)nj + (X 4+ X,1) pj]+ |,—[X1,1|i

+ (X + X )M+ (X5 + X )+ (X, + Xy ) pi ]+ mi[(X,, + AX,,

+ DXy, + FX )m + (X, h, + X, U, + X5+ DX, +BX,, + HX,,)n,

+ (=X Jo = X, Vg + Xy + FXy + HX, +CX4ll)pj]+ mj[(Xzy2 + AX,,
+ DX, + FX, )m+ (X, h, + X, U, +X,, +DX,; +BX,, +HX, )n,
+ (= Xy o = Xy Vo + Xy, + FX, + HX +CX, ) pi ]+ 0 [(= X, hy,
= Xy iUy + X5, + DXy + BX,, + HX, )m, + (X, +BX,, + EX,,
+GX411)nj + (X k, + X, W, + X5, +HX,, +GX,, -(D+E)X,,) P,
+ 0 [(=X, hy = Xy Uy + Xy, + DX,y +BX g, + HX )my + (X5 + BX,,
+EX5, +GX, )+ (X Kk, + X, W, + X5, +HX,, +GX,;, = (D+E)X,,)p
+ Pil(X,Jo + Xo 1V + Xy, + FX, + HX +CX4ll)mj +(X,, +CX,,
—(D+E)X;, = (F+G) X, ) p;+ (=X, K, = X, ;W + X5 +HX,; +GXy,
—(D+E)X, I ]+ p[(X Jo + Xy aVe + Xyp + FX,p + HX5, +CX,)m,
+(X,,+CX,, = (D+E)X;, = (F +G) X, ) p, + (=X, k, = X, 1W,

+ X, +HX, +GX;, —(D+E) X, )n;]
2X, L1+ 2(X 5, + AX,, + DXgy + FX )mm;+ 2(X, 5 + BX,

+EX;, +GX, )nin +2(X, ,+CX,; = (D + E) X5,
-(F+G)X,.)p p; + (Xt Xz,l)(limj + Ijmi) + (X5 + X3,1)(Iinj

+ Ijni)+ (Xpat Xy 0)(l; P+ Ij )+ (minj + mjni)(XZ,S + X3,
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+2DX,, +2BX;, + 2HX, ;) + (M p;+m; p)(X,,+ X,, + 2FX,,
+2HX,, +2CX, ) + (0 p; + 0, P ) (X, 5 + X5, +2HX,

+2GX;,-2(D+E)X,)).
From C' = g'hC and (2.6), we have

LC' —A(mmm )+B(mnn +nmn +nhm)
j k j ok j ok

+C(m‘p,p+p‘n} P +p‘9rp )+D(mirr]1rlg +m‘qng +n‘n]rQ)
(3.14) + E(n'n _n2+F(m‘m p k+m‘p m + p'm m k)+G(n‘n p +n pn
J J J J

i jok

+p'm n

+pnn)+HMnp +mpn +n'mp +n'p
ik j ok ik i jk

j ok

~3

*pnm)-D+E)n'p p+pnp +ppn)-(F+G)p'pp)

ik
Lie derivatives of main scalars are given by
£EA=AX"+Al w=AXe +A|] LX e =A X +A X ,

x Ir r r oo a) roala) o o o al
£B=B,X, +B, X, ., £C=C,X, +C, X, 1,

315  £D=D X, +D X, EE=E, X, +E X,
EF=F X, +F, X, £G =G, X, +G X,
EH =H_ X, +H, X, ,

where A, and A, arethe scalar componentsof A and LA|, respectively.

Now the Lie derivative of LC} is given by

£(LC') £ [A(mmm)+B(mnn +nmn +nnm)
j k j k j ok

+C (mi. pp + p‘m D+ p‘.p m )+ D(m‘mkn

+mnm+nmm)+E(nnn)+F(mmp+mpm
k k
(3.16) ’ ’
+pmm)+G(nnp +nipn +pnhn)+H(mMnp
ik ik ik ik ik

+mpn+nmp +nipm +pmn +pnm)
ik ik ik ik ik

- (D+E)(n'p;p +p'n;p +p'pn) —(F +G)(p'p;p,)]
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=(A X, +A X, Immm, —A(X, + Xzyl)limj_mk +A(X,h,
+X, U, —X,;, —DX,, —BX, —HX, In'mm, - A(X, j, + X .V,

+X,, +FX,, +HX, +CX,,)p'm m,+A(X,, +AX,, + DX,

al a 2,3 2,1 31

+FX )m'mm +A(X h +X u +X +DX +BX
41 j ok a o

+HX Ymnm +A(=-X j =X v +X +FX +HX
4,1 j ok a o o

a,l 2,4 2,1 31

u +X +DX +BX
1 o

23 21 31

+CX Jmipm +A(X h +X
4,1 j ok a o o,

v +X +FX +HX

2,4 2,1 3,1

+HX Ym'mn +A=X j - X

4,1 jk o o a,l

+CX,,)m'm,p, +(B, X, +B, X, ,)mnn —B(X,,+X,,)I'n;n
-B(X +AX +DX +FX )mnn +B(X h +X u
2,2 2,1 31 4,1 j ok o o al a

-X —=DX

2

3,2

—BX —HX )nnn -B(X j +X
3 j k o o

v + X
1 4,1 o

1

a,l 4,2

+FX +HX +CX )pnn +B(-X h =X u +X +DX
2,1 3,1 4,1 j k o o al o

32 21
+BX,, + HX, ,)m'm n, +2B(X ,, +BX,, + EX;, +GX,,)m'n n,
+B(X K, + X, W, + X4, + HX, +GX,;, —(D+E)X,,)mip;n,
+B(=X N, — X, Uy + X5, + DX, +BX,, + HX, )m'n,m,
+B(X, k, + X, W, + X5, +HX,,+GX;, - (D+E)X,,)mn p,
+(B, X, +B, X, )nmn —B(X, 5+ X;)I'm n, —B(X,h,

+X, U, + X5 + DX, + BX, + HX, )m'mn, +B(X k,

+X, W, =X ,, —HX,, —=GX, +(D+E)X,,)p'm n,

+B(X +AX +DX +FX )n'mn +B(X h +X u
2 2,1 3 4,1 j k o o a,l a

2

+X +DX +BX +HX )nnn +B(-X j -X
2,1 31 41 j k o o o,

23

1

1 a

+X +FX +HX +CX )n'pn +B(-X h =X u
3,1 41 j k o o a,l a

24 2,1

+X +DX +BX +HX )nmm +B(X k +X w
31 41 ik o

3,2 2,1 o a,l o

+X +HX +GX —-(D+E)X )Nmp +(B X
2.1 31 41 ik o o

34
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+B X )nnm —-B(X +X )inm -B(X h +X u
ik

o ol 1,3 3,1 j ok o o a,l o

+X +DX +BX +HX )mnm +B(X k +X w
2,1 3,1 4,1 j kK a

2,3 j a al o

-GX +(D+E)X )pnm +B(-X h
31 4,1 ik

a o

~X —HX
2,

4,3 1

—X, Uy + X5, +DX,, +BX,, + HXM)nimjmk +B(X Kk,

+X, W, + X4, +HX,, +GX,, - (D+E)X ,)n'p,m,
+B(X +AX +DX +FX )niinm +B(X h +X u
2 2.1 3 41 ik o a

2 1 a,l o

2,3 2,1 3,1 ol a

+X +DX +BX +HX )nnn +B(-X j —X v
41 j ok o o

+X  +FX
2

24

+HX +CX )ninp +(C X +C X )mipp
31 41 j k a o o ol j k

1
—C(X,, + X, )I'p; b —C(X,, + AX,; +DX;; + FX, . )mipp,
+C(X, h, + X, U, =X, —DX,,—BX,,—HX,)n'p,p,

~C(Xy Jo + Xy Vo + Xy + FX, +HX +CX, )PP, Py

+C( Xy Jo + Xy Vo + X, +FX, + HX, +CX,, )m'm; p,
+2C(X,, +CX,; —(D +E)X,, —(F +G)X,, )mip,p, +C(-X K,
—Xq Wy + X3+ HX,, +GX, = (D+E)X, )min,p, +C(Xj,
+Xy Vo + X4, +FX, + HX, +CX, )mip m +C(=XK,

~Xo W, + X5+ HX, +GX,, = (D+E)X,,)m'pn,

+(C X, +C, X, ) p'm P —C(X, + XM)I‘mjpk +C(X, ],

+Xo ¥y = X5, — FXy = HX, = CX, Jmim .p, —C(X K,

+X, W, + X4, +HX,, +GX,, - (D+E)X, )n'm;p, +C(X,,
+AX +DX +FX )pmp +C(X h +X u+X
2,1 31 41 ik

o o al o 2,3
+DX +BX +HX )php +C(=X j =X v+X
2,1 3,1 4,1 j k a o al a 2,4
+FX +HX +CX )p'pp +C(X j +X v
2,1 3,1 4,1 j k a o a,l o
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+X +FX +HX +CX )pmm +C(-X k =X w

4.2 2,1 3,1 4,1 j k a o a,l
+X,; +HX,, +GX,, - (D + E)X“)pim n.+(CX,
+C X )ppm—C(X +X )I'pm +C(X j + X v

a a,l a,l

X -FX —HX -CX )mpm —C(X k +X w

2,4 21 31 4,1 j k o o a,l

+X +HX +GX —(D+E)X )nipm +C(X j
2,1 31 41 i k o o

34
+X, ¥, + X, +FX, +HX,, +CX,,) p'm m +C(-X k,

~X, W, + X5+ HX,, +GX,, —(D+E)X,,) pn m, +C(X,,
+AX +DX +FX )ppm +C(X h +X u+X

o o al o 23

+DX +BX +HX )ppn +C(—X j - X v+X

o al a 24

+FX +HX +CX )ppp +(D X +D X )mmn
21 j ; a,l

j ok

D(X +X )Imn +#D(X h +X u -X -DX

o ol a 3.2 2,1

—BX —HX )nmn —D(X j +X v +X +FX

31 j 4,2 2,1

+HX +CX )pmn +D(X h +X u +X +DX

o o ol a 2,3 2,1

+BX +HX )mnn +D(=X j =X v +X +FX
31 4,1 j ok o o al o

24 2,1

+HX +CX )m'pn +D(-X h =X u +X +DX
31 41 jk o o

al a 32 2,1
+BX,, + HX,,)m'm m, + D(X,, + BX,, + EX,, +GX,, ,)m'm.n,
+D(X, K, + X, W, + X 54 +HX,, +GX,, - (D+E)X ,,)m'm, p,
+D, X, +D, Xayl)m‘njmk -D(X, + Xz,l)linjmk + D(X,h,
+X, U, — X5, —DX,, —BX,, —HX, )n'nm, —D(X_j,
+X, ¥, + X4, + FX,, + HX,, +CX, p'n m +D(=Xh,

~X, Uy + X;, + DX, +BX,, + HX, ) m'mm, + D(X,,
+BX +EX +GX )mnm +D(X k +X w+X

o o al o 34

+HX +GX —(D+E)X )mpm +D(X h +X U
2,1

a,l a

+X +DX +BX +HX )mnn +D(=X j =X v
2,1 3,1 41 jk o o a,l a

2,3

Research Article
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+X +FX +HX +CX )mnp +(D X +D
2,1 3,1 4,1 j k oa o ;

X )n'mm
2,4 o,l j

o j k

u +X +DX

2,3 2,1

D(X +X )imm —-D(X h +X
1,3 3,1 j ok o o o

1

+BX,, + HXM)m‘m m,—D(X,,BX,, +EX,, + GXM)n‘m m,

+D(X,k, + X, W, — X ,;—HX,,-GX,,+ D+ E)X,,) p'm m,

+2D(X +AX +DX +FX )nmm +D(X h +X u

2,2 2,1 3,1 4,1 j ok a o a,l o

+X +DX +BX +HX )nnm +D(=X j -X
2,1 3,1 41 ik o o

2,3

1

a,l a

+X +FX +HX +CX )n'pm +D(X h +X
2,1 31 41 j ok o o o

u
2,4 o

1

+X +DX +BX +HX )ifmn +D(-X j -X
4,1 j ok o o o,

2,3 2,1 3,1 1 a

+X +FX +HX
2,1

2,4

+CX Jmp +(E X +E X )nnn
1 41 j k oo o a,l j

3 j k

—E(X +X )nn —E(X h +X u +X +DX
1,3 3,1 jk o o o

o,l 2,3 2,1

+BX +HX Ymnn +E(X k +X w —X —HX
3,1 41 jk o o ol a 43 2,1

-GX +(D+E)X )pnn +EXh =X u+X
3,1 4,1 j ok o o o

a,l 3,2

+DX +BX +HX )n'mn +E(X k +X w+X
2,1 31 4,1 j ok o

o a,l o 3,4

+HX +GX —(D+E)X )nipn +E(X h =X u
2,1 3,1 4,1 j ok o o a,l a

+X,, + DX, +BX,, + HX, )n'n m +E(X,,+BX,,
+EX +GX )nnn +E(X k +X w +X +HX
31 41 ik o

o ol « 3,4 2,1
+GX31—(D+E)X,)n'n p, +(F X, +F X, ,)m'm.p,
—F(X +X )mp +F(X h +X u =X -DX

1,2 2,1 ik a o a,l a

1 32 2,1

—BX —HX )fmp -F(X j +X v +X +FX
3,1 4,1 j k O o ol a

1 4,2 2,1

+HX +CX )pmp +F(X h +X u +X +DX
3,1 4,1 j k O o ol o

2,3 2,1
+BX +HX Ymnp +F(=X j =X v +X +FX
31 4,1 j k o o ol a 2,4 2,1
+HX +CX Ympp +F(X j +X v +X +FX
3,1 4,1 j k o o ol a 4.2 2,1
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+HX,, +CX, Jmim m, +F (X, +CX, - (D +E) X,
-(F +G)X )m‘mp+F(Xk -X w +X +HX
41 ik

al o 4,3 2,1
+GX31 - (D +E)X,, ) mmn +(F, X, +F X, )m'p,m,
-F(X +X )ipm +F(X h +X u -X -DX
1,2 2,1 j k a o

ol o 3,2 2.1

—BXai- HX“J)ni pm, - F(Xo Jo + XoiVo + Xy +FXy,
+HX +CX )p'pm +F(X j +X v +X +FX

31 4,1 j k a o al a 4,2 2.1

+HX3’1+CX4’1)m‘m m,+ F(X,,+CX,,-(D+E)X,,
—(F +G)X )m‘p_m +F(-X k =X w +X +HX

a o al o 4,3 2,1

+GX —(D+E)X )mnm +F(X h +X u+X

a al a 2,3

+DX +BX +HX )mipn +F(-X j =X v+X

2,1 31 4,1 ik o o ol o 2,4

+FX +HX +CX )mipp +(F X +F X )pmm

2,1 3,1 41 j k o o o a,l j k
~F(X ,+ X, )imm, —F(X,, +CX,,~ (D +E)X,,
—(F+G)X )pmm +F(X j +X v =X -FX

a o ol o 2,4 2,1

-HX_-CX )mmm “F(X K +X w+X +HX

31 j o al a 34 2,1
+GX,,—(D+E)X , )nm m, +2F (X ,, + AX, +DX,,
+FX )pm m +F(X h +X u+X +DX +BX

o o al a 2,3 2,1 3,1

+HX )pnm +F(-X j -X v +X +FX +HX
j al a 2,4 2,1 31

+CX )ppm +F(Xh +X u +X +DX +BX
o a al a 2,3 2,1 31

+HX )pmn +F(-X j -X v +X +FX +HX
al a 2,4 2,1 31

+CX,,) p'm P+ (G, X, +G,, mel)n‘njpk ~-G(X,,
+X )inp -=G(X h +X u +X +DX +BX
3,1 j k o o

al o 2,3 2,1 3,1
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+HX )mnp +G(X k +X w -X —-HX -GX

j a o al o 4,3 2,1 3,1

+(D+E)X ypn p +G(-X h =X u +X +DX
41 j ok o o

ol a 3,2 2,1

+BX +HX )nmp +G(X k +X w +X +HX
31 41 j ok o o

al o 3,4 2,1

+GX - D+E)X)npp +G(Xj +X v+X
31 41 j k o o

ol a 4,2
+FX,, + HX,, +CX, )n'n;m, +G(X,, +CX,, - (D + )X,
—(F+G)X )nn p +G(-X k -X w +X +HX
41 ik

o al o 43 2,1
+GXs1~ (D +E)X, )nn n, +(G, X, +G, X, )n'p,n,
-G(X +X )ipn =G(X h +X u +X +DX
13 31 ik

o o ol a 2,3 2,1

+BX +HX )mipn +G(X k +X w —X —HX
31 41 j ok o o

al o 43 2,1

-GX+ (D+E)X)p'pn +G(Xj +X v+X
3,1 41 j k o o

al a 4,2

+FX,, + HX;, +CX, )n'm n, +G(X,, +CX,;, - (D +E)X,,
—(F+G)X )nipn +G(-X k -X w +X +HX
4,1 jk

al o 4,3 2,1

+GX —(D+E)X )n‘n_n +G(—X h —X u+X

a o al a 3,2

+DX +BX +HX )n'pm +G(X k +X w+X

a o al o 3,4

+HX +GX —(D+E)X Npp +(G X +G X )pnn
2,1 31 4,1 j k a a a ol j k

~G(X 4+ X, n ~G(X,, +CX,, —(D+E)X,,
—(F+G)X )pnn +G6(X j +X v =X -—-FKX

o o al a 2,4 2,1

—-HX —-CX )minn —G(X k +X w +X +HX

31 4,1 jk al o 34 2,1
+GX —(D+E)X )ninn +G(—X h —X u+X
3,1 4,1 j ok a o

al o 3,2

+DX,, +BX,, +HX, )pm n, +2G(X ;; +BX,, +EX,,
+GX )pnn +G(X k +X w +X +HX +GX

o o al o 3,4 2,1 3,1

—(D+E)X )ppn +G(-X h -X u +X +DX
41 o o

ol a 3,2 2,1
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+BX +HX )pnm +G(X k +X w +X +HX
3,1 4,1 j ok a o o,l

o 3,4 2,1

+GX,, -(D+E)X,,) pinj p(H X, +H, X, )m‘njpk -H(X,,
+X JMnp -H(XX +AX +DX +FX )mnp +H(X h
2,1 j k 2,2 2,1 3,1 4,1 j ok o

o

+X, U —X3'2—DXM—BX&l—HXM)n‘njpk—H(Xaja

o 7o
+Xo Vo + X, X, HX311+CX411)p‘nJ.pk +H(E=Xh,

—X, U, + X5, + DX, +BX,, + HXM)m‘mjpk +H(X;;

+BX +EX +GX )minp +H[X k +X w+X
2,1 31 4,1 j ok o o 1 o

a, 34

+HX +GX —-(D+E)X Impp +HX j +X
21 31 41 j Kk o o o,

1l a

+X,, + FX,, +HX,, +CX, Jmn m +H(X,, +CX

(D +E)X
3

21

~-(F+G)X )YmMnp +HEXk -=X w
4,1 j ok o o al a

1
+X,,+HX,, +GX, - (D+E)X,,)mn neo+H X,

+H. X, Jmip,n, —H (X, + X, )lI'pn —H(X,, +AX,,
u-X -DX

3,2 2,1

+DX +FX )m'pn +H(X h +X
3,1 4,1 j k o o o

1

v +X +FX

42 2,1

-BX —HX )nipn -H(X j +X
31 41 j ok o o o,

1

+HX +CX )p'pn +H(X j +X v +X +FX
31 41 j ok o o al a

1 42 2,1

+HX,, +CX,,)m'm N +H(X,, +CX,, -(D+E)X,,
—(F+G)X dmipn +H[-X k =X w +X +HX
41 j ok o o

al o 43 2,1
+GX —-(D+E)X Imnn +HEX h =X u+X
3,1 41 j k o o al o 3,2

+DX,, +BX,, + HXM)mi p,m, + H (X3’3 +BX,, +EX,,
+GX )mipn +H(X k +X w +X +HX +GX
41 j k o o al o

3,4 2,1 31
-O+E)X,)m'p,p, +(H X +H X Jnmp —H(X ,
u+X +DX +BX

1 2,3 2,1 31

+X )imp -H(X h +X
3,1 j k a o o
+HX, . )m'm, p, — H (X35 + BX,; + EX5, + GX 4, )n'm; p,

+H (xaka + Xa,lwa - X4,3 - HX2,1 - GX3,1 + (D + E)X4,1) pimj Pk
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+H(X +AX +DX +FX )nmp +H(X h +X u
j k a a

2,2 2,1 3,1 41 a,l a

+X +DX +BX +HX )nnp +H(-X j =X
31 4,1 j k a a

2.3 2,1 a,l a

+X +FX +HX +CX )nipp +H(X j +X
31 4,1 j k o o

\"
2.4 2,1 j o

a,l

+X ., +FXy + HX  +CX, nim my + H (X, +CX,,
~-D+E)X —(F+G)X )Nmp +H(EX k =X w
3, 41 ik o o ol

1 ] o

+X,5+HX,, +GX,, - (D+E)X, )n'm n+H X,
+H X Inipm -H(X +X J)Iipm —H(X h +X u
o oLl j Kk 1,3 3,1 j Kk o o ol o

+X 3+ DX, + BX, + HX, Jm'p,m, —H(X,,+BX,,

+EX +GX )nipm +H(X k +X w —-X —HX
3,1 41 j ok o o al o 4,3 2,1

~GX +(D+E)X )pipm +H(X j +X v+X
3,1 4,1 ik o o a

ol 4,2

+EX, + HX3y1+CX4y1)n‘m m,+ H(X,, +CX,,—(D+ E)ng1
—(F+G)X )nipm +H(-X k =X w +X +HX
41 j k a o

al a 4,3 2,1
+GX,, = (D+E)X , In'nm +H(X,, +AX, + DX,
+FX nipm +H(X h +X u +X +DX +BX
4,1 j ok o o o

al 2,3 2,1 31

+HX, ) pn + H (=X, J, = X, 1V, + X5 + X, + HX,
+CX, N p;p + (H, X, +H, X )pm n, —H(X,,

+X mn, +H(X,, +CX,, -~ (D+E)X,, —(F+G)X, ) p'mn,
+H (X, Ju + X, Vo —X,, = FX,,—HX,; - CX,,)m'm;n,

—H (X, Kk, +X, W, + X, +HX,, +GX;,—(D+E)X, )n'm n,
+H(X +AX +DX +FX )pmn +H(X h +X u
4,1 j ok a o a,l o

2,2 2,1 31
+X +DX +BX +HX )pnn +H(-X j —-X
31 4,1 j ok a o o

v
23 21 a

1

+X +FX +HX +CX )p'pn +H(-X h -X u +E
3,1 41 ik a

2,4 2,1 o al o a o
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+E, X, )PN;p + (D +E)(X,, + X, )N p, — (D +E)X, ],
+X, ¥, = X, —FX,, = HX,, =CX, )m'n,p, +(D +E)(X K,
+Xo W, + X, +HX,, +GX,, - (D +E)X,,)n'n;p,
—(D+E)(-=X,h, = X, U, + X5, + DX, +BX;,

+Hx4opm”pk_(D4'EXX&3+BX11+EX31
+GX )pnp —-(D+E)(X k +X w +X +HX
41 j ok o

a al o 34 2,1

+GX —-(D+E)X )p'pp ~-D+E)(X j +X v
3,1 4,1 j ok a o a,

1l a
+X,, +FX, +HX, +CX,)) p‘njmk— D+E)(-X k,

—Xo W, + X, +HX, , +GX, - (D+E)X,,) p'n iy
(D X +D X +E X +E X )pipn
. ik

a o o al o o o al

+D+E)(X +X )ipn —-(D+E)(X j +X v
1,4 4,1 j k a o a,l o

-X,, —FX,,—HX;,-CX, )m p;n+(D+E)X K,

+Xo W, + X4, +HX,, +GX, = (D+E)X,,)n'p;n,
-OD+E)(X, j, +X, v, +X +FX +HX +CX )pmn
1 2.1 31 41 ik

4,2
—(D+E)(—=X Kk, — X, W, + X5+ HX,, +GX;,

—(D+E)X )pnn —-(D+E)(-X h =X u+X
4,1 j k oa o al o 3,2

+DX,, +BX,, + HX, ) p p;m —(D+E)(X;;+BX,,
+EX +GX )p'pn —-(D+E)(X k +X w+X
3,1 4,1 j k o o

al o 34
+HX +GX —(D+E)X )pipp —(F X +FX
2,1 3,1 41 j ok o o o

a,l
+G X, +G, X, )P p;p, +(F+G) (X, + X, N PP,

~(F+G)(X,j, +X, v, =X —FX —HX -CX )mipp
1 2, 31 41 ik

2,4 1

+(F +G)(X k,+ KW, + X5, + HX, +GX;,y
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—(D+E)X )np p —(F+G)(X j +X v +X +FX +HX

al a 4,2 21 31

+CX )pm p —(F+G)( Xk -X w+X +HX +GX

o o al o 43 2,1 31

—(D+E)X ypn p —(F+G)(X j +X v +X +FX +HX
41 j ok o o ol a

42 21 31

+CX411) p pjmk -(F +G)(X4’4 +CX2’1—(D+ E)X3’l -(F +G)X4,1)p pj pk
—(F+G) (=X k, — X, W, + X, +HX,, +GX;, - (D+ E)X4,1) pi p;ng

Let B, be the scalar components of £, (LC',). Then we have
£ (LC! )—B ele e
ik apy o) B)i 1)k
Obviously B, =B, and from (3.16), we get

B, =0
B, =—F (X, + X,1) = D(Xp5 + X5,) = A(Xy, + X,4)
Bis=—2H (X, + X,1) —2D(X;, + X,,) = 2B(X 5 + X;,)
By =—2H (X5 + X;5,) = 2F (X, + X,,) —=2C(X,, + X, )
Bias=—G(X, 4+ X,1) = B(X, + X,) —E(X 5 + X;,)
Bisy=2(D + E)( X+ X ,1) = 2H (X, + X 5, ) = 2G( X 3+ X 4,)
Biuy=(D+E)(X 5+ X;,)—C(X,+ X, ) +(F+G)( X, + X, ;)
B, = F(3X, J, +3X, 1V, +2X,, = X, .+ FX,, + HX,, +CX,,)
+D(=3X,h, =3X, u, +2X;, - X,5 + DX, +BX;,
+HX, )+ (A X, + A, X, )= A(X,,+ AX,, + DX;, + FX,))
Bos=2H(2X, J, +2X, 1V, + X,, = X,,) + 2F (=X, K,
= Xy W, + X, 3 +HX,, +GX,, - (D+E)X,,) +2(D, X,
+D, X, ;) +2D(X,, + BX,, + EX;, +GX,,) + 2B(-X,h,
— Xy 1Uy + X5, + DX, + BX,; + HX, ) + (2A-2B)(X, h,

+ XMUOt + XZY3 + sz,l + BXsy1 + HXM)
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Byoy=2H (-2X,h, —2X, ,u, + X;, = X,3)+2F(X,, +CX,,
~-D+E)X;, - (F+G)X, ) +2(F X, +F X, ,)
+2D(X Kk, + X, W, + X, , +HX,, +GX;, - (D+E)X,,)
+2C(2X, o +2X, v, + X, = X5, ) +2AX, ],
= Xy Vo + Xy, +FX, + HX, +CX, )

By = 2H (=X Kk, — X, W, + X, 5+ HX,, +GX;, = (D+E)X,,)
+G( Xy Jo + Xy 1V, — Xyu —FX, —HX,, —CX, ) +2D(X,h,
= XUy + X553 + DX, +BX,  +HX, )+ (B, X, +B. X, )
- B(X,, + AX,, + DX,, + FX, ;) + 2B(X,; + BX,, + EX;,
+GX,,) - E(X, h, + X, ,u, + X, +DX,, +BX;, +HX,,)

By = —2(D+ E)(X, J, + X, 1V, — X,, —FX,; —HX;, -CX,,)

+2H, X, +H., X, )-2H(X,, + AX,, + DX;, + FX,,)
+2H (X5 +BX,, + EX;; +GX, )+ (B, X, + B, X, ;)
+2H(X,,+CX,, -(D+E)X;, - (F+G)X,,)

+(2F = 2G)(X, h, + X, U, + X,5 + DX, , + BX;,
+HX, ) +2D(=X, j, — X, 1V, + X, + FX, + HX;
+CX,;) +2C(=X k, — X, W, + X, 5+ HX,,

+GX;, —(D+E)X, )+ 2B(X Kk, + X, W,

+ X5, +HX,, +GX;;, - (D+E)X,,)

By = (D +E)(X, h,+ X, U, +X,;+DX,, +BX;; +HX,,)
+2H (X Kk, + X, W, + X5, +HX,, +GX;, - (D+E)X,,)
+2F (=X, J, = X, 1V, + X, + FX, + HX;, +CX, )

+(C X, +C X, ) -C(X,, + AX,, + DX;, + FX, ;)
+2C(X,,+CX,, - (D+E)X;, - (F+G)X,,) - (F +G)(X, ],
+ Xy Vo — X, —FX,, —HX;, =CX,,)
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By, =2H (X, J, + X, 1V, + X, + FX, + HX; +CX, ;) - F(X K,
+ X, W, + X5, +HX,, +GX,, —(D+E)X, )+ (D, X,
+D., X, )= D(X;,+BX,, +EX;, +GX,,)+2D(X,,
+AX,, + DX, + FX, )+ (A-2B)(X,h, + X, ,u,
— X3, —DX,, = BX;;, —HX,,)
By =2H (-2X Kk, —2X, W, + X, 3= X3,) +2G(X, j, + X, .V,
+ X, +FX, + HX;, +CX, )+ 2B, X, +B. X, 1)
+2D(2X, h, +2X, u, + X, 5= X;,)+2B(X,, + AX,, + DX,
+FX, )+ 2E(=X, h, = X, U, + X;, + DX, + BX;, + HX,,)
By = —2(D+E)(X, J, + X, 1V, + X, +FX, +HX;, +CX,))
+2H, X, +H. X, ;)=2H (X, +BX,, + EX;, +GX,,)
+2H (X, ,+ AX,, + DX;, + FX, ) +2H (X, ,+CX,,
-(D+E)X;, - (F+G)X,,)+2G(-X_ h, = X, ,u,

+ X5, + DX, +BX5, + HX, )+ 2F (X h, + X, U, — X,

—DX,, —=BX;;, —HX, )+ 2D(= X, j, — X, 1V, + X, 4 + FX,,
+HX;, +CX, ) + (2B - 2C)(X k, + X, ;W + X5, + HX,,
+GX;, - (D+E)X,,)
By = G(-3X,k, —3X, ;w, +2X,,—X,, +HX,, +GX,,
-(D+E)X,,)+BE@BX, h, +3X, ,u, +2X,;-X;,
+ DX, +BX5, + HX ) +(E X, +E X, 1)
+E(X55 +BX,, + EX;, +GX,,)
Bas, = 2(D + E)(2X, K, +2X, W, + X5, —X,5)+2H(2X_ h,
+2X, U+ Xy = X5,)+2(G X, + G, X, 1) —2H (X35

+BX,; + EX;, + GXM) +2H (X2’2+ AX,, +DX;, + FXM)
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+2G(X,, +CX,, - (D+E)X;, - (F+G)X,,) + 2B(- X, ],
=X,V + X, +FX, + HX, +CX, )+ 2E(X K, + X, W,
+ X5, +HX,, +GX,, - (D+E)X,,)

Byy=—-(D X, +D X, +E X, +E X, )+ (D+E)(X,,
+BX,, + EX;, +GX,,)-2(D + E)(X,,+CX,,
~D+E)X;; —(F+G)X, )+ 2H (=X, ], — X, 1V,

+ X,,+FX,, + HX;, +CX, )+ C(X h,+ X, ,u,
- X;,— DX,, = BX,, = HX, )+ (F +3G)(X_k, + X, W,
+ Xy, +HX,, +GX,, - (D+E)X,,)
By, =2H (=X, h, — X, ,u, + X;, + DX, +BX;, + HX,,)
+(F X, +F X, )-F(X,,+CX,, - (D+E)X,,
-(F+G)X,,)+2F(X,, + AX,, + DX,, + FX,,)
+D(Xk, + X, W, —X,,—HX,, -GX,,+(D+E)X,,)
+(2C - A)(X, o + Xy Vv, + X, + X, +HX, +CX,))
Bys =—2(2D + E)(X, J, + X, Vv, + X,, + FX,, + HX;, +CX,,)
+2H, X, +H, X, )+2H(X,, + AX,, + DX,, +FX,,)
-2H(X,, +CX,,-(D+E)X;, - (F+G)X,,)+2H (X,,
+BX,, + EX,, +GX,,)+2G(-X h, - X, U, + X;, + DX,
+BX,, + HX, )+ 2F (X h,+ X, u,+ X,, + DX, + BX;,
+HX, ) +2C(- Xk, = X, W, + X, + HX, +GX;,
-(D+E)X,,)+2B(X Kk, + X, W, — X,; —HX,,
-GX;, +(D+E)X,,)
B,y=—2(D+E)(=X,h,— X, u, + X;,+DX,, +BX,, +HX,,)

+2H(2X k, + 2X, W, — X5+ X“)— 2(2F +G)(X, I,
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+ Xy 1V, + Xy, + FX, + HX, +CX, )+ 2F (=X, ],
= X aVo + X, + FX, + HX, +CX, ) +2(C X,
+C,, X, 1) +2C(X,, + AX,, + DX,, + FX,))

By = —2(D + E)(-=X Kk, = X, W, + X,; +HX,, +GX;,
-(D+E)X,,) +2H (X, h, + X, u, +X,;+DX,,
+BX,,+ HX, ) +(G, X, +G,, X, 1) —-G(X,, +CX,,

—-(D+E)X;, —(F+G)X,,)+2G(X;; + BX,, + EX;,
+GX,1) = B(Xg Jo + X, v, + X, + FX, + HX,, +CX,))
+E(X k, + X, W, —X,; —HX,, -GX;, +(D+E)X,,)
Bia=—2(D X, +D. X,  +E X, +E, X, 1) —2(D+E)(X,,
+BX,, + EX; +GX, ) +2H(=-2X, j, —2X, .V,
+ Xpy = Xyp) +2G(2X Ky +2X, W, — X5+ X5,)
+2C(X, h, + X, .U, + X, +DX,, +BX,, +HX,,)
- 2(F +G) (=X k, = X, W, + X, +HX,, +GX,,
-(D+E)X,,)
By =—-(D+E)(BX,k, +3X, W, —X,;+2X;, +HX,,
+GX;, —(D+E)X,,) —C(X, J, + Xy 1Vy + Xy,
+FX, +HX,, +CX, ) = (F X, +F X, , +G X,
+G, X, ;) - (F+G)(X,,+CX,, -(D+E)X;, - (F +G)X,,)
+2C(=X, Jy = Xy 1Vy + X, +FX,, + HX,, +CX,,)

4. Motion in Terms of Scalar Components

An infinitesimal transformation is said to be a motion if and only if [5]

£, gij:O.
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Thus, the infinitesimal transformation (3.1) is a motion if and only if
X, =0,
X,, +AX,, + DX, , + FX,, =0,
X453 +BX,, +EX;; +GX,,=0,
X4 +CX, = (D+E)X;, - (F+G)X,,=0,
X, +X,,=0,
X3+ X5, =0,
X+ X,,=0,
X, + Xy, +2DX,, +2BX,, +2HX,, =0,
Xap + Xy +2FX, +2HX;, +2CX,, =0,
Xy + Xy, +2HX,, +2GX,, -2(D+E)X,,=0.

(4.1)

Thus, we have
Theorem 4.1: The infinitesimal transformation (3.1) is a motion in four
dimensional Finsler space if and only if (4.1) holds.

In view of Theorem 4.1, if the infinitesimal transformation (3.1) is a motion

then the scalar components of the Lie derivative of LC} are

B122 =0, B123 =0,
B124 =0, B133 =0,
B134 =0, Bl44 =0,

By = 3F (Xo iy + XuaVy + 25X 45 = 5,X50)
=3D(Xa g+ Xo sy 2 X5 =5 Ka) + (A Xy + A Xy ),
B = 4H (X, o + Xy Vo + 5 X4, = LX50)
—2F (X k, + Xy W, +3 Xy, =2 X,,) +2(D, X,
+ D, Xy 1) —4B(X N, + X, Uy +3 X5 =1 X;,)

+ ZA(Xaha + Xa,lua + l2X2,3 - l2X3,2)v
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B,y = —4H (X, h, + Xy 1Uy + l2X2,3 - l2X3,z) + Z(F,(x X, +F, X(x,l)
+2D(X Ky + Xy W + 5, X,, = 5X,3) +4C(X, Jo + X, 1V
+ %X4,2_ l2X2,4) - ZA(Xa ja + Xa,lv(x + l2)(4,2 - l2 2,4)’
B,y = —2H (X, k, + Xy W, + l2X3,4 - l2X4,3) +G(X,, Jo
+ Xot lVOL +1 X42 -1 X24) + (2D - E)(X(xh(x - X(x 1u
: , N4 , 2 ,

+ %X2,3_ l2)(3,2) + (B,a Xa + B;a Xa,l)l
BZ34 = _2(2D + E)(Xa ja + Xu,lva + % X4,2 _% X2,4) + Z(H,a Xa
+H, X, )+(B,X,+B,X,,)+(2F -2G)(X,h,
+ Xa,lua + l2 X2,3 - l2)(3,2) - ZC(Xaka + Xoc,lwoc + l2)(3,4
N lX43) + ZB(Xaka + Xy Wy + : Xg4 ~ : X43)’
2 ' ' 2 ' 2 '
BZ44 = (D + E)(Xaha + Xa,lua + l2)(2,3 - l2)(3,2) + 2H (Xockoc
+ Xa,lwa + % X3,4 _% X4,3) + (C,u Xa +C;a Xa,l)
_(3F + G)(Xa j(x + Xa,lvu - l2 X2,4 + lZ X4,2)'

Bszz =2H (Xa ja + Xa,lva + % X4,2 - % X2,4) - F(Xakoc
+ X, W, +1X,, =1 X, )+ (D, X, +D, X, /)

2 2
+(A=2B)(X, h, + X, U, + 45X, =5X5,)

By = —4H (X K, + X, W, +3 X5, =5 X,3) +2G(X,, Jo
+ X, Vo +5X,, = 5X,,)+2B, X, +B, X, )

—2(2D —E)(X h, + X, Uy, + 45X, =4 X,,)

By = —2(2D + E)(X, Jo + X, Vg +5 Xy =5 X5u) +2(H X,
+H, X, 1)+ 2(F =G)(X, h, + X, U, +35 X,5 =3 X3,)
+2(B-C)(X Kk, + X, W, +5X5,—%X,3)

Byss = -3G( Xk, + X, W, + 35 X5, =3 X,5) +3B(X, h, + X, .U,

+21 X2,3_ 12 X3,2) + (E,(x x(x + E;(x x(x,l)
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Byss = 2(2D +3E)(X Kk, + Xy W, + 1LX 34 LX 4,3) + Z(G,(x X,
+G,, X, 1) +AH (X h, + X, U, +5X,,
- %Xs,z) - ZB(Xa ja + Xa,lva + l2)(4,2 - l2X2,4)

B, = —(D,a X,+D X, . +E X, +E, X(x,l) -2H(X, j, + Xa 1Yy

ata,l

+ iX“_ 12X2,4) + C(Xa ha + Xa,lu(x + 12X2,3 - lzxa,z)

Bi, = —2H (X, h, + X, U, +2.X,5 =2 Xs,) +(F X, +F X, ;)
+D(X ko + Xy W, +5X5, =5 X,3) +(2C = A) (X, Jo
+ X,V + 35X, = 5X,,)
Bis =—2(2D + E)(X, J, + Xy Vo + 5 X0 = 5X,,) +2(H, X,
+H., X, )+ 2(F =G)(X, h, + X, U, +%X,,
—3X3,) +2(B-C)(X,k, + X, W, +1,X5, —1X,5)
By = 2(D + E)(X, h, + X, Uy, +5,X,5 =4 X,,) +4H (X, Kk,
+ X, W, +1X,, - 5X,)+2(C X, +C X, 1)
—2(8F +G)( Xy Jy + Xy Vg + 45Xy, = 5X54)
B,z = (2D +3E)(X, Kk, + X, W, + lZXSY4 - 12X413) +(G, X,
+G,, X, 1) +2H (X h, + X, U, + 545X, =5 X,,)
—B(Xg o + Xy 1V +5X,, =5 X,4)
Biy=—-2(D, X, +D X, +E X, +E, X, 1)+ 2(F +3G)(X Kk,
+ Xy Wy + 5X5, = 5X,5) —4H (X, Jo + X, vy + 2 X4,
- iXZA) +2C(X, h, + X, U, + lZXZY3 - lzxs,z)
Bua=—-3(D + E)(X, k, + X, W, + 15X, =1.X,5) = (F, X,
+F X +G, X, +G X, ) =C(X, J, + X, 1V,

1 1
+ §X4,2 - _2X2,4)
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Since the Lie-derivative of LC!, with respect to a motion vanishes identically, the

scalar components B, of £X(LCijk) are zero. Therefore we must have

v
0=3FP -3DQ + (A o Xg + Ao Xg 1)
0=4HP - 2FR +2(D o, X, + D.q X 1) + (2A-4B)Q,
0=-4HQ +2(F o, X, + F.q X5 1) + 2DR + (4C - 2A)P,
0=-2HR+GP + (2D - E)Q + (B o Xo + B.o Xg 1),
0=-2(2D+E)P +2(H o Xo + H.q Xy 1) + (B4 Xy +B.q Xg 1)
+ (2F —2G)Q —2CR + 2BR,
0=(D+E)Q+2HR +(C 4 Xy +C.q X4 1) = (BF +G)P,
0=2HP -FR+(D ¢ Xy +D.q Xy 1) +(A-2B)Q
0=-4HR +2GP +2(B 4 X, + B.¢ X4 1) —2(2D - E)Q
0=-2(2D + E)P + 2(H o Xy + H.o, X5 1) +2(F - G)Q +2(B - C)R
0=-3GR+3BQ +(E o Xy + E.¢ X 1)
0=2(2D +3E)R +2(G 4 Xy +G.q Xy 1) +4HQ — 2BP
0=-(DgXq+D.g Xy 1+EqXy +E. X 1) —2HP +CQ
0=-2HQ +(F o Xo + F. X 1) + DR +(2C - A)P
0=-2(2D + E)P + 2(H o Xy + H.o, X5 1) +2(F - G)Q +2(B -C)R
0=2(D+E)Q+4HR +2(C , X, +C.q Xy 1) — 2(3F + G)P
0=(2D +3E)R +(G o Xy +G.o Xy 1) +2HQ — BP
0=-2(D ¢ Xy +D.q Xy 1+ E g Xy +E. Xg 1) +2(F +3G)R
—4HP + 2CQ
0=-3(D+E)R-(FoXg+F.qXg1+G g Xy +G.q Xy 1) —CP,
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where
P =Xola+Xa Vat5X22-3X 24,

Q= Xa ha+ Xoc ,luoc"'zlx 2,3_21)(3,21

R = Xaka + XOL,lWOL -|-2l X3,4 —%X4,3.

5. Conformal Motion in Terms of Scalar Components

An infinitesimal transformation is said to be a conformal motion if and
only if there exists a scalar function ®(x) such that
£xgij = Z(Dgij .

Thus, from (2.3) and (3.13) the infinitesimal transformation (3.1) is conformal
motion if and only if

X, =,

Xy, +AX,, + DX, + FX, =0,

Xy3+BX,, + EX;; +GX, =D,

X4+ CX,, —(D+E)X,, - (F+G)X,,=,
(5.1) X2+ X5, =0,

Xig+ Xy, =0X, +X,,=0,

X3+ X5, +2DX,, +2BX,, +2HX,, =0,

Xyp+ Xyu +2FX,, +2HX, , +2CX,, =0,

X3+ X5, +2HX,, +2GX,, -2(D+ E)X,,=0.

Thus, we conclude:
Theorem 5.1: The infinitesimal transformation (3.1) is a conformal motion in a
four dimensional Finsler space if and only if there exists a scalar

function ®(x) such that (5.1) holds.
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