
Stokes’ Theorem    
Notations and Conventions 
Divergence 

The divergence of a vector field ࢜ ൌ ൫ݒ௫, ,௬ݒ  ௭൯ is the functionݒ

  divሺ࢜ሻ ൌ ߲௫ݒ௫ ൅ ߲௬ݒ௬ ൅ ߲௭ݒ௭ .  
Symbolically, 

   divሺ࢜ሻ ൌ ࣔ ൉ ࢜  

(or સ ൉ ࢜ in the “nabla” notation). 

Example.  div൫ܔܚܝ܋ሺ࢜ሻ൯ ൌ 0 (The divergence of a curl is 0). 

Proof. If ࢝ ൌ ሺ࢜ሻܔܚܝ܋ ൌ ሺ߲௬ݒ௭ െ ߲௭ݒ௬, ߲௭ݒ௫ െ ߲௫ݒ௭, ߲௫ݒ௬ െ ߲௬ݒ௫ሻ, then 

 divሺ࢝ሻ ൌ ߲௫൫߲௬ݒ௭ െ ߲௭ݒ௬൯ ൅ ߲௬ሺ߲௭ݒ௫ െ ߲௫ݒ௭ሻ ൅ ߲௭൫߲௫ݒ௬ െ ߲௬ݒ௫൯ 

    ൌ ߲௫൫߲௬ݒ௭൯ െ ߲௬ሺ߲௫ݒ௭ሻ ൅൉൉൉  ൌ 0  

(by Schwarz’s theorem).  



Exemple. Let ݂ be a function. Then  

  divሺ݂ࣔሻ ൌ ∂௫ሺ߲௫݂ሻ ൅ ߲௬൫߲௬݂൯ ൅ ߲௭ሺ߲௭݂ሻ ൌ ߲௫ଶ݂ ൅ ߲௬ଶ݂ ൅ ߲௭ଶ݂. 

This is usually written symbolically as 

  divሺ݂ࣔሻ ൌ Δ݂, 

with Δ ൌ ߲௫ଶ ൅ ߲௬ଶ ൅ ߲௭ଶ, and Δ is called the laplacian operator. It is also 

written ࣔଶ (or સଶ in the “nabla” notation). 

 

 


