
Stokes’ Theorem    
Notations and Conventions 
Curl 

 

The curl of a vector field ࢜ ൌ ൫ݒ௫, ,௬ݒ   ௭൯ is the vector fieldݒ

ሺ࢜ሻܔܚܝ܋   ൌ ൫߲௬ݒ௭ െ ߲௭ݒ௬, ௭߲ݒ௫ െ ߲௫ݒ௭, ߲௫ݒ௬ െ ߲௬ݒ௫൯. 

Symbolically, 

ሺ࢜ሻܔܚܝ܋    ൌ ࣔ ൈ ࢜  

(or સ ൈ ࢜ in the “nabla” notation). 

 

Example. If ࢜ሺݔ, ,ݕ ሻݖ ൌ ሺݖݕ, ,ଶݖଶݔ ሺ݂ሻܔܚܝ܋  ሻ, thenݖଶݕݔ ൌ ሺ2ݖݔݕ െ ,ݖଶݔ2 ݕ െ ,ݖଶݕ ଶݖݔ2 െ  .ሻݖ



Example. Let ࢛ ൌ ሺܽ, ܾ, ܿሻ be a vector (thus ܽ, ܾ, ܿ are constants), ࢘ ൌ ሺݔ, ,ݕ ࢜ ሻ, andݖ ൌ ࢛ ൈ ࢘ ൌ ሺܾݖ െ ,ݕܿ ݔܿ െ ,ݖܽ ݕܽ െ  ሻ. Thenݔܾ

ሺ࢜ሻܔܚܝ܋   ൌ 2࢛ . 

Indeed,  

   ߲௬ݒ௭ ൌ ߲௬ሺܽݕ െ ሻݔܾ ൌ ܽ, ߲௭ݒ௬ ൌ ߲௭ሺܿݔ െ ሻݖܽ ൌ െܽ, 

and so  ߲௬ݒ௭ െ ௭߲ݒ௬ ൌ 2ܽ. The relations  

  ௭߲ݒ௫ െ ߲௫ݒ௭ ൌ 2ܾ and  ߲௫ݒ௬ െ ߲௬ݒ௫ ൌ 2ܿ  

are obtained in a similar way. Hence  

ሺ࢜ሻܔܚܝ܋   ൌ ሺ2ܽ, 2ܾ, 2ܿሻ ൌ 2࢛ , 

as claimed. 

 

 

 



Example.  ܔܚܝ܋ሺ݂ࣔሻ ൌ 0 (The curl of a gradient is 0). 

Proof. If ࢜ ൌ ݂ࣔ ൌ ሺ߲௫݂, ߲௬݂, ߲௭݂ሻ, then 

  ߲௬ݒ௭ െ ߲௭ݒ௬ ൌ ߲௬ሺ ௭߲݂ሻ െ ߲௭൫߲௬݂൯ ൌ 0  

(by Schwarz’s theorem, ߲௬ሺ߲௭݂ሻ ൌ ߲௭൫߲௬݂൯).  

That the ݕ and ݖ components of ܔܚܝ܋ሺ݂ࣔሻ are 0 is seen in a similar way. 


