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Physics 6303                                              Lecture 2B                                               August 22, 2018 
 
Some practice using the Kronecker delta and the Levi-Civita symbol. 
 
Notice that if ࢋො௜ and ࢋො௝	are unit vectors in an orthogonal coordinate system, then ࢋො௜ ∙ ො௝ࢋ ൌ  .௜௝ߜ
 
If no repeated indices occur in the Levi-Civita symbol, then the following relationship holds. 
 

߳௞௜௟߳௠௣௤ ൌ ቮ
௞௠ߜ ௜௠ߜ ௟௠ߜ
௞௣ߜ ௜௣ߜ ௟௣ߜ
௞௤ߜ ௜௤ߜ ௟௤ߜ

ቮ 

 
௝ݎ߲
௞ݔ߲

ൌ ߲௞ݎ௝ ൌ  ௞௝ߜ

 
Prove that ߜ௞௞ ൌ 3.		The repeated index implies a summation, so in 3 dimensions, 
 

௞௞ߜ ൌ ଵଵߜ ൅ ଶଶߜ ൅ ଷଷߜ ൌ 3 
 
Prove that ߜ௜௝߳௜௝௞ ൌ 0.		Note that ߜ௜௝߳௜௝௞ ൌ ߳௜௜௞ ൌ 0		since an index is repeated. 
 
Prove that ߳௜௝௞߳௜௝௞ ൌ 6.  ߳௜௝௞߳௜௝௞ ൌ ௞௞ߜ௝௝ߜ െ ௞௝ߜ௝௞ߜ ൌ 9 െ ௞௞ߜ ൌ 9 െ 3 ൌ 6. 


