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DyY —g(T(hX, o /(hY)) — oYy —hT X
o : Y, :. (r ))’ nf(hx, Y} —hTX, hY)—¢ T X 2 (rY))
=Dy Y —o(T(hX, ¢ ' (hY)) —oT(hX, oY) - hT(rX, hY)
—@ (RT(0X, o(vY)). VX, Y& (TM).

Let D be o fixed normal j
‘ i fis al connect i "hi
tion. From (2.6} we obtain o and ram arbits

Theorem 2.4, The gencral solution of system (2.2) (2.5} is given by
(N, Vy=o{vB(hX, ¢ y BN ‘ / - .
( ) c],,u.:b(hx\, @ l(h‘x))—f«v_;)‘(hk. PY) BB N, hY )4
+7(MBEX. o(rY)) VX, Y e @(TAM),

} bitr
where ClB and ? are arbilrary d-tensor fields.

(2.7)

Also, we observe that if, % and ¢ are defined by
1 @ B

2.8) QUN, Y)=vB(hX, vY): QXY
(28) UX, Y)=vB(X, vY); WX, Y)y=hBY, hX) VX, Yer(TM)

we obtain

(29) T(X, V) ~a((X, o (RY S
) L Xy @ RY ) AU(N, Y)Y, X)y-boi(e Yy N
We have ] ! ] s Ve ({é(@w‘ ), ).

Theorem 2.5, The
group G(e) of the
sgrve the cluss of normul (-mme(-lirq:r)J.s', fun
(2.1), where 7 is given by (2.7) or (2.9)
Theo 246. T : : i i
. rcml G. The group Gip) admit the invariants T and .
e Sl_ncc a D connection on TM, : )
e mtrinsee torsion T given by (1.12) we obtain

Theorem 2.7, The gr 1 ] )

; 27, group G{o) is generated by I

~ \\fz ob."sef'vc that locally, in adapted basis J{S R
=C is Lrivial, since T=X and we have N =0,

In another e s i
ther note we shall give a generalisation of this to almost semi

normal connection on 7M.
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A NOTE ON THE PROJECTIVE CURVATURE TENSOR OF A
SEMISYMMETRIC RECURRENT METRIC CONNECTION ON A
RIEMANNIAN MANIFOLD

BY

S, MUKHOPADHYAY and B. BARUA

0. Introduction. Let Af be an n-dimensional Riemannian manifold with
Riemannian metric g and 1..C. connection V.

An affine connection ¥V on a Riemannian manifold is called a recurrent
mmetric connection [1] if there exists a differentiable oneform u on Af such that

(0.1) (Veg) (Y, Z) =(X)9(Y, 2)

holds for all differentiable vectorfields X, ¥, Z, ... on M. p is called the one-
form of recurrence. If, further, the torsion tensor T(X, Y)=—V5XY—€YX —
—[X, Y] of the connection V is of the form

0.2) T(X, V)=n(f)X—n(X)Y

where = is a differentiable one-form on M, then V is called a semisymmetric

yecurrent metric connection [2] on M.
Ray and Barua [2] have shown that such a connection is of the form

— 1 o
(0.3) VeV = Ve ¥ +a(¥)X—g(X, )4 — S p(X))
where  is a differentiable one-form given by

{1.4) 2 X) = n(X) ‘IE[J.(X)

and A is a differentiable vectorfield satisfying
(0.5) 9(4, X)=1(X)

In the preseni note we have considered M to be a Reimannian manifold
admitting a semisymmetric recurrent metric connection.

The aim of Lhe present note is 10 sec under what conditions the pro-
jective curvature tensors of the two connections are egqual.

I. Projective curvature tensors. Let R(X, Y)Z and_S(Y, Z) denote the
curvature tensor and the Ricei tensor of the connection V. From (0.3) we can
see that il R(X, Y)Z is the Riemann curvature tensor then
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RN Y)Z= RNOY)Z 0¥ Z)N L 0(N. Z)Y (Y. Z)LX A

(1.1)
e (N ALY —du(V. 2N,
(1.2) MY, Z)= (V) (4 :

(Y, Z)= (900 (2) - (Vs Z) — L attygy

_ d L2
and ; o |
L3 ST I e gy
(1.3) ¥t Vo 12 (V) St ¥, o
3 }

Also i S(Y. 70 is Lhe Bicei lamean af
(Y. Z) is theRicei “’“-“10_" of the connection ¥ then feom (1 )]

(1.4 SV A SN e
) S(Y. Z) =80 -_/4)—.€,f!f-_-’:)/:(}_: Z) e h ., (Y. )bl Y. Z)
. From (I ]) we can see Lha . , D i 5 N vl
is nmot symmelric. ee thal the Ricei tensor S(Y. Z) of the connection %
The generalized projeclive cury
ven by [3] ed projeclive curvalure tensor for the connection V js o
. - TR, -
W(N. Y)Z=R(N., ¥)Zu- - U e o mnl
(1.5) 1 B el 15X, \)hb(‘\-,..:‘\)}z_}_
e SN2V S Y )
o1 (U ENCEESEZ, XY - {nSOY, 2)4-5(2, Y)X),

Substituling for ' (N, Y)Z
)slriulmf; for zt. (N, ‘:;)/_, and S(,\', ¥) from (1.1) and (1.4) we find

Pex, Ve, ¥y 2 gy
( =M (-\... .} )— el MY, Z)X = U(X, 7) ¥l

f}‘ ,‘, Y __.l.“ .r B -,.‘ , =
(1.6) ey VU NIV =22 VNI [y, )X ~g(X, Z)L.Y} -
L7 - o
—_— L : 4 .o
= 9(X. )Y — (v, )N — "2l g X vz
no-1 9 IAY ey du(X, Y)Z 4-.»

1 :

-i— — fxi N 7y . v o 2 9 )

If gl (N Z)Y = dp (Y, Z) N} - : 1'—) du(X, Y)Z.
- Do LEL : :I- RPN« 1

(1.7)
we gel from (1.6)
B 5 - - . s 5 i
_-..o,.(.'nl DO NN, Z)V) 0 --2) (2 )Y, ¥)X) -
| )19(‘9- LN —g(N, Z)LY} £(n-1) te Mg(X, 2)Y —g(y. )X}
T2(n—1) (n—2)doa(X. Y)Z+(n - 1)du(X, )2 -
o —(n =) {du(X, Z}Y —dp(Y, Z)X} =0, | .
Faking scalar product of hoth sides of (1.8) with Z, we find
2du( X, V) -bdu (X5 Yy R

and subslituting for ¢ fronr (0.1) wé getr -
- "D PN

W(N, Y)Z= V(X Y)Z

(1.8)

(1.10) o= 2n
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{1.)
for all vector fields Xo Y on M.

dn(X, ¥)=0

Again, let @ he given by
9 and dwm=—10,

Then from (1) we Tine a0 and LN -0 Tor all X, Hence vom (1.1}

RN, Y)Z= KX, V)Z, S(Y, Z)y=S8(Y, 7)

and consequently

TN, )4 = W(N. Y)Z,

We can now state tge following
Theorem 1. .\ necessary condition for the generalized projective curvafure
tensor of a semisymmelric recurrent melric connection be cqual lo Weyl's pro-

jective curpafare fensor is that the one-form = is closed, that is, d==0,
‘Theerem 2. Sufficient conditions for lhe cquality of fhe generalized  pro-
neiric conneclion and the

Jeetive curvalure {ensors of u semisymmelric recurrent 1
fold are that the relations (1.10) hold

L.C. conneclion on o Riemanniait gl

good.
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