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CONDITION THAT A TENSOR BE THE 
CURL OF A VECTOR* 

BY L. P. EISENHART 

I t is the purpose of this note to establish the following 
theorem. 

THEOREM. A necessary and sufficient condition that a co-
variant skew-symmetric tensor Aij in a space of any order n be 
expressible in terms of n functions (pi in the form 

n\ A - d(Pi d<pj 
dxJ dx1 

is that 

(2) ^+dALk
+

dA^i = 0, (i, j , k = 1, • •., n). 
K J dxk dx% dxJ K) J' ' ' J 

Consider first the case of 3-space. If <p2 and <p% are any 
two functions such that 

A = ^ 2 — ^ ? , 
dxd dx2 

the conditions of integrability of 

d<pi = dcp2 , j dfi _ Supz , ^ 
dx2 dx1 ' dx* dx1 

are satisfied in consequence of (2), and the theorem is estab­
lished for 3-space. 

Now we show that, if the theorem is true for w-space, it is 
true for (n + 1)-space. On this assumption equations (1) hold 
for i,j=l,'--,n. For a particular i and j and for k = n + 1, 
equation (2) may be written in the form 

d_ 
dx 

( A _ ?W \ - JL( A - Jt*} \ 
* \ jn+1 OX"* J " dtf \ in+1 OX»*1 J ' 

Hence a function <pn+i is defined by the equations 

/q\ A — _?V± _ ^ n + i A _ dj>j_ _ d<pn+i 
W Ain+l~ dx»* dx' ' Ajn+1~dx^ ~~M~ 
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