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ABSTRACT -

In this paper we shall Construct Cartan like Recurrent Connection.
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INTRODUCTION :

Let M" be an n-dimensional differentiable Manifold (M", a;; (X)) be Riemannian Space equipped with
fundamentals metric tensor aij(x). From a Physical view poin S. Ikeda [i] Introduced line element space of
M" with a metric tensor g;;(x,y) = e%" a;; (x), (p = p (y), y* = dx') It is however easily seen that this
form of g;;(x,y) depends on a Particular choice of Co-ordinate (x%). So generalizing the form, we shall
introduce a metric g;;(x,y) = e” a;; (x), where p = p (y), is positively homogenous of degree 0 in y'. The

™
metric thus defined in a kind of so called conformally Riemannian. Let T be Riemannian Christoffel

symbols obtained from a;; (x) and h and v covariant derivative x; _of x; with respect to connection

LJ7 i | |]
(7‘) (7”) (7‘)
Cr= (FJ’}(, l“g‘k, Cjik = 0) are defined by
(7”) (7‘)
xi;j—%—( s) i~ Xs F{j

X )= —We shall construct Cartan like recurrent connection RCI' = ( ]‘k N, C]‘fk) by the following

five oxioms referring to g;; (x, y) which are similar to those of Cartan Connection of a Finsler.

09ij agl]
F;: —_ Fl. — g, Fl. = a; g;i
1 gij|k ek “Grj ik — Gir Ui k 9ij
_ 09gij
Fy: glJ|k ayk Irj Cik — Gir C]k by, 9ij

Fy:Th =Fi-FLi=0

F4_:Sjlk = C‘jlk - C]i] = 0
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F5:Y|ij =—N/+Fl; =0

Where ( |) and ( |) denote h and v covariant derivatives with respect to RCT respectively.
In this paper we show the existence and uniqueness of Cartan like recurrent Connection RCT' which such

Finsler Connection for which metric tensor is h and V recurrent

CARTAN LIKE RECURRENT CONNECTION :-

We shall construct Cartran like recurrent Connection
RCT = ( ]lkN,é Cjik) by considering five axioms as given in introduction Firstly from F, F, and
(2.1) Iiille = 295 P ||,
The (h) hv torsion tensor jik of RCT is given by
i = Slpy s 1 i_(pb - Lpiyg.
(2.2) jk_(ij ~bj) 6 + (P||k > by ) (P||j Sb') gji
Where pi‘ ;= gk Pl b' = g*'b, and g' is reciprocal tensor of g;; so we get
j 1
(2.3) Ci]j: Ci:(P|i'§bi)n
Now (2.1) is rewritten as
1 1
243,11, =294 (5 C* 3 i)
PROPOSITION 1 :-

If generalized metric tensor g;; is conformally Riemannian then equation (2.4) holds. The

Christoffel Process [2] with respect to i, j, k applied on F1 together with condition F3 gives.

™
- 1 .
(2.5) e?F Cije T Pl + gjrP|; ~ Fijr = 5 (ax 9ij + a; gjx — a5 gri) Fs we get:-

@
~h 1
@O) T +Y"p | Ok -y PN =5 (axy" + ao 8¢ — a )

Contracting (2.6) by Pl and paying attention to P, = 0 we get
o

@0 p tr, (p|o—§ao)— Yk (p||p—§p||a)=p;k

Now Contacting (2.7) by y* and p | |krespectively gives
@8)p), =27 (o)), =5 P1,) = P

1
(2-9)p||p+ pz(p||p—5 ao)= Pip

From (2.8) and (2.9) we get —
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P, = oot 2F pp- Fpp| + Fp® a,]/D

o

1
p| =lpp- pP*(po- Fpy| ) +5 p*a,1/D
||p ||a 2

1 -2F
p* 1

Pulling above values in (2.7) we get

Where D =

— 1 _1 _ . 2
(210) p|, = pi+3 Gop||, Yk =3 P||, Yk~ P|| 1Pio+ 2F p,p + Fp? ao }/D

1
+yi o= P2 (P0 - Fp ) +3P" }/p
Substituting (2.11) in (2.6) and (2.11)
(r) 1
r?k+6ihp’k+6lfclp‘i “Gik p?_Fi}Ilc:E(ak 8 +a; & - a" g)

the connection coefficients N and FX are uniquely determined Which are as follows

(r
(2.11) N = r%‘k " Pk - Vi €7 p ¥ (po+ 2F pyp - Fpy |+ FpPao) (8 — y"py) +

1 1
Ve PT/D 4580 0" py | = yie Pl — Flax '+ ag 8¢ —a" v

(n) _
(2.12) Fji, = (e + 8] e + 8k Pt Gue €72 P - (p,0 + 2F pyp — Fpy .+ p* a,)

1
67 Py, + 6k ||~ Gu PTP/D+ (i - P? (P - P || ) +5 P7 @) (8 yie + 8 yi— Gue Y")/D
1
+Gag— py |~ D[SE o), + v + @)+ S|+ v+ @) — guc (O] + ¥+ at),
Conclusion :-
In this paper we have obtained Proposition | and Cartan Like recurrent connection which are given

by (2.11), (2.12) and (2.3)
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