
                 Education 
CSIR NET-JRF, GATE, IIT-JAM, JEST, TIFR and GRE for Physics 

H.N. 28 A/1, Jia Sarai, Near IIT-Delhi, Hauz Khas, New Delhi-110016 
Contact: +91-89207-59559, 8076563184 

Website: www.pravegaa.com | Email: pravegaaeducation@gmail.com 
 

H.N. 28 A/1, Jia Sarai, Near IIT-Delhi, Hauz Khas, New Delhi-110016 
#: +91-89207-59559, 8076563184 

Website: www.pravegaa.com | Email: pravegaaeducation@gmail.com  
                     1 

 

 

 

 

 

 

 

 

 

 

 
 

13. Permutation Symbols and Tensors 
The symbol 𝑒pqr  is defined by the following relations: 

𝑒 = 𝑒 = 𝑒 = +1,  𝑒 = 𝑒 = 𝑒 = −1,  𝜀pqr = 0 

if two or more indices are equal. 

The symbol 𝑒  is defined in the same manner. The symbols 𝑒  and 𝑒pqr  are called permutation 

symbols in three-dimensional space. 

Further, let us define 

𝜖 =
1

𝑔
𝑒 ,  𝜖 = 𝑔𝑒  

It can be shown that 𝜖  and 𝜖pqr  are respectively, covariant and contravariant tensors, called 

permutation tensors in three-dimensional space. Generalizations to higher dimensions are 

possible. 
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