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A. Wintner (1947) has shown that if (a: éaz:-‘fr) is a gradient vector for every

q, . . ‘
arbitrary (5{7)’ then a] = ud’, where p is a constant, and (83) are the Kronecker

deltas. In this paper this theorem is extended by replacing (—g;) by an alternat-

ing covariant tensor with vanishing Stokes-Poincaré tensor (Veblen, 1927, p. 65),
space being supposed to be affinely connected. An alternative formulation of
this extended theorem is also given here. Hereafter the Stokes-Poincaré tensor
will be referred to simply as the Stokes tensor. The summation convension applies
to a repeated index which does not stand for a definite number.

Lemma
If (A Aty e %“z) is any arbitrary set which is alternating (i.e. skew-symmetric
in every pair of suffixes), (ay, 3, .... o, <n), and (a:!zA“:n--%') is also an
alternating set, then
a, = ¢d’.

This is proved as follows :—Let us consider unequal positive integers each less than
or equal to », such that their total number is the same as the number of suffixes
of any 4 ....of the set, and let the 4....’s be chosen as zeros whenever their
suffixes are not the same as the above selected integers in some order. By the

skew-symmetry of
r
(aa,Aal cees akr)

we have the vanishing of
i w
avAﬁ....uvi = a,,A#‘_“W

and the consequent vanishing of a':, where »....v, w are the above selected

integers. Thus (a:) is a diagonal matrix. Again

v w _
avAp....wv = _awAp....vm =a, P v

* The result of this paper was announced at the Indian Mathematical Conference, December,
1947. .
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from which it follows that

Hence the lemma.
The extended theorem.

If in Affine Space S, (4 ....) is an arbitrary covariant alternating tensor whose
Stokes tensor vanishes, and if
’
(“aAa.l ces .mkr)

is also an alternating covariant tensor with vanishing Stokes tensor, then

r
a; = ps,
where p 18 a constant,
To prove this theorem let the integers p,....w,and 4 ....’s be chosen as
before, with the further restriction that the non-zero 4 . ... ‘s are functions of only

Zyp,.... %y, Ty. Now the conditions of the lemma hold good, and the Stokes tensor
of (4....) vanishes. When this is worked out for the present choice of the

N . 0
A ....%, it is easily seen that 5% = 0, whenever ¢ is different from each of the
inte;gers P, ....v,w. Thus by a proper choice of the A ....’s, ¢ can be shown to
be independent of any x. Hence ¢ = p, a constant.

An alternative formulation :—

_Consider the well-known numerical tensor density e®i---*%* (Veblen, 1927,
p. 25) in S,;. The vanishing of the Stokes tensor of (4 ....) has been shown
(Nagabhushanam, 1934) to be equivalent to

Gty gy Juy .oy ) _
(G I“Jal....a, ;i =0
where a suffix placed after a comma denotes covariant differentiation with respect to
the corresponding variable, and the affine connection. This is expressed by saying
that the Epsilon-Conjugate-tensor-density of (4 ....) has zero divergence. Thus
we state the theorem :

If in S, the divergence of the Epsilon-Conjugate-tensor-density of

r
(asAal e mk")
i8 zero for every arbitrary covariant alternating tensor the divergence of whose Epsilon-
Conjugate 1s also zero, then
r — 81
s = KO-
In conclusion, it may be mentioned that the entire consideration is in Affine

Space. No idea of metric is involved. The results do not depend on the actual
coefficients of the connection, but depend only on their symmetry.
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