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GENERALISED T-BIRECURRENT AFFINE CONNECTIONS

P. ENGHIS

Let A. be a space with affine connection ¥. In a local
coordinate system, we denote by y's. the compomente of the
affine connection, by T2*,. the components of the torsion tenmor
of  the connection y and by Tw = T;x the components of the
torsion wvector.

The space A, is called space with birecurrent torsion or
T=birecurrent space. (5] if there exists a covariant tensor of
second order e S0 that:

T ac.vm = @ral?imx (1)
vwhere comma denotes the covariant derivation with respect to y.

Definition 1. The spaces A, are called generalized
T-birecurrent, if we have:

Tiom.re =FreTisme + AraQidmn (2)
where Yra and a,« are covariants tensor of second order and Q% s
a skew—symmetric tenmor in j and k.

Remark 1. The relation (2) is a natural generalisation of
the relation (1), because relation (1) can be written

Tik.re = "Fr—T":Ik + (- —"'F:--]'Tijnn (3)
and tha space is generalized T-birecurrant, with an arbitrary
Ti. and

dra = Wre = ‘fre (4)

Q% = T m
we have therefore

Proposition 1. The - An T-birecurrent spaces are also
genearal ized T-birecurrent space, with an ﬂrhitrqry~F}- and 8,a
and * 3 given by (4).

erivating covariantly (10) twice and taking (2) and (5)

into account. we have:
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Ok = -85 o-8i0) (11

relation of the same kind as (10), therefore:

- Proposition 4. In a generalized T-birecurrent A, space, n>1.
with semi-symmetric connection, the tensor Q% and his
contracted (h. = Q% msatisfy the relation (11).

Tranavecting (11) by ; we have

Q%3 2 = D (13)
and therafore:

Proposition 5. In the generalized T-birecurrent An spaces
with semi-symmetric connection (13) takes place.

The relation (10) and (11) give for these spaces. the answer
to the remark 2. Indeed from (10}, derivating covariantly twice
and taking (5) and (10) into account. it follows (2) with Q2 43
given by (11).

We have therefore the converse assertion:

Proposition 6. The A, spaces with semi—symmetric connection
and with generalized T-birecurrant torsion wvector, are also
generalized T-birecurrent spaces with the same Y., and with Q% ..
given by (11).

From the relation of J.Golab [6] for semi-symmetric
connect ions :

ToTia + TdTiy + TATE =0 (14)

T,T5 = 0 (15)

derivating covariantly twice and taking count of (2), (5) and
14}, (15) we have:

85 (00Te + 0T + OfATA+
+Tiale; + Tii0u + THOS+
"!E.vrrq;.p + Tﬁ,rfi, + Tﬁ_,fi.qv
'T-"Fé.r' * rérpr.“.r » T;*,Tir = 0 (16)
and
a,, (QAT, + TH0) +T4 T8, + Tik.eTe s = 0 7

Therefore:



Proposition 7. In a generalized T-birecurrant semi-—symmetric

A, spaces, (16) and (17) take place.
If the semi-aymmetric connection of the A, space is an

E-connection, therefore [2]

Tog = Tya=0 (18)

from
T+ ity + Tia =0  (19)
by covariant derivation and taking count of (2) we have:

1,_rji+':;f,+¢hr,§.+1,j,‘i+uﬁ+lhgé-u {20)

and in this applying a contraction in i and r and taking count of
{5) and (18) it follows:

0., Th +a,04=0 (21)

we have therefore:

Propogition 8. In the generalized T-birecurrent semi-
symmetric E-connection, the tensors fre and a.a are solutions of
the n linear sistem= (21) and verifies (20).
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