
Differentiation Formulas 

The following identities are of frequent use: 

 

𝛁 ∙  𝝋𝐮 =  𝝋𝛁 ∙ 𝐮 + 𝐮 ∙  𝛁𝝋 , 

𝛁 ×  𝝋𝐮 =  𝝋𝛁 × 𝐮 +  𝛁𝝋 × 𝐮 , 

𝛁 ∙  𝐮 × 𝐯 = 𝐯 ∙  𝛁 × 𝐮 − 𝐮 ∙   𝛁 × 𝐯 , 

𝛁 ×  (𝐮 × 𝐯)  = 𝐯 ∙  𝛁𝐮 − 𝐮 ∙  𝛁𝐯 + 𝐮(𝛁 ∙ 𝐯)  − 𝐯(𝛁 ∙ 𝐮) , 

𝛁(𝐮 ∙ 𝐯)  = 𝐮 ∙  𝛁𝐯 + 𝐯 ∙  𝛁𝐮 + 𝐮 ×  (𝛁 × 𝐯)  + 𝐯 ×  (𝛁 × 𝐮) , 

𝛁 ×  (𝛁𝝋)  = curl grad 𝝋 = 𝟎 , 

𝛁 ∙  (𝛁 × 𝒖)  = div curl 𝐮 = 0 , 

𝛁 ×  (𝛁 × 𝐮)  = curl curl 𝐮 =  𝛁(𝛁 ∙ 𝐮)  −  𝛁 ∙  𝛁𝐮 , 

                            = grad div 𝐮 −  𝛁𝟐𝐮 

𝛁 ∙  (𝛁𝝋𝟏  ×  𝛁𝝋𝟐)  = 0 


