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While working with tensors, 
it is, sometimes, necessary 
to introduce determinants of 
tensors of order higher than 
two. One can define the 
determinant of an mth-rank 
tensor as the product of two 
terms: 
 

(product ) (product T) 
 

where  is the generalized 

Levi-Civita Symbol (in fact, a 
tensor density). It can be 
easily verified that 
 

a).The determinant is zero if 
any ‘array’ consists of 

zeros. 
b).The determinant is multi-

plied by a number A if any 
‘array’ multiplied by A. 

c).The determinant changes 
sign by the interchange of 
two adjacent ‘arrays’. 

d).The determinant vanishes 
if two ‘arrays’ are iden-
tical. 

 

Theorem 1: The determinant 
of an inner product is equal 
to the determinant of the 
outer product. 
 

Theorem 2: The determinants 
of a general tensor form an 
abelian group under multipli-
cation. 
 

 
 
 
 

 

  
 
 

i1i2……in is Levi-Civita 

Symbol, which is of nth 
rank, and completely anti-
symmetric. Even permu-
tation of indices give a 
value +1 to this symbol, 
repetition of two or more 
indices makes this symbol 
vanish. Otherwise, the value 
is –1.  
 

The results, obtained in this 
paper, may be useful in 
constructing models of 
anisotropic systems, which 

are described by tensors.    
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