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Marian Jaszczak

ON SOME GENERALIZATION OF THE NOTION OF DECOMPOSABLE
TENSOR IN A LOCALLY DECOMPOSABLE RIEMANNIAN SPACE

Let Mn be an n-dimensional locally decomposable Riemannian

manifold of class C~, Hence hy assumption M, is a differen~
tiable manifold endowed with

1) a tensor field F : BM —Bil satisfying, in the domain

of an arbitrary chart x from the stlas of Mn,-the following
identities:

i h _ ,h
(1) Fj Fy = Aj

and

2) a field of a metric tensor g satisyfing, in the domain
of the chart x, the identities

t

Moreover, the following identities hold

(3) v, et v

3 F1.=0, i Fin = 9

where BM is a module of smooth vector fields on M_ and V de-
notes a Levi-Civita connection on M, ([1] p. 221).
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2 M,Jaszczak

Let £ : EMP — FM be a tensor field of type (p,0) on M.
Here BMP = BM = BM x ... xBM, and FM is the ring of smooth
functions on M . We assume the following definition,

Definition. A tensor field £ : BMP — FM of ty-
pe (p,0) will be called 1/p-decomposable field provided that
in the domain of an arbitrary chart xe atl M the following
identities hold

(4) Ff v f = FI V.f_, .
j r 1120~01p i 3 rizono.ip

It is easy to see that if we assume that the tensor f is
a pure tensor, i.e. if in the domain of an arbitrary chart
x.€atl M the following identity hold

/\

i,< ik, 1hs i

£ =FF f
ik 11... r ...i ih 11... T eeel

P|

p

then the tensor f is decomposable in the usual sense ( [1] p.
225).

If we assume that the .indices 12,...,ip denote successive
iovariant derivatives of the vector fi, .. if we assume that
f : BM~-»FM and

=V, V.

1

vV, ¢
L S

i 2

fiiz...ip cee
then our definition becomes the definition of p-decomposable
vector in the sense given in [2]. '

Hence the definition given above is a generalization of
the definition of decomposable tensor and the definition of
p-decomposable tensor,

It is easy to see that analogously as in [1] p. 226 and
(2] we can prove the following theorem,

Theorem., A necegsary and sufficlent condition in
order that in a compact orientable locally decomposable Rie-
mannian space M, a tensor of type (pyo0) be 1/p-decomposable
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On the notion of decomposable tensor 3

is that in the domain of an arbitrary chart x e atl Mn the
following identities hold

r
F =0
i L ]
P

Ji ' Ji
gtv, vr -ply v o
j i 11'coip j i i1oooip_1r
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