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𝜎𝑖𝑗
𝜕𝑈𝑖
𝜕𝑥𝑗

= 𝜎𝑖𝑗 (𝜀𝑖𝑗 +𝜔𝑖𝑗) = 𝜎𝑖𝑗𝜀𝑖𝑗 

𝜎𝑖𝑗𝜔𝑖𝑗 = 0 since it is the product of a symmetric and an anti-symmetric tensor. 

𝜎𝑖𝑗
𝜕𝑈𝑖
𝜕𝑥𝑗

= [−(𝑝 +
2

3
𝜇∇ ∙ 𝑈)𝛿𝑖𝑗 + 2𝜇𝜀𝑖𝑗] 𝜀𝑖𝑗  

𝜎𝑖𝑗
𝜕𝑈𝑖
𝜕𝑥𝑗

= −𝑝∇ ∙ 𝑈 + 2𝜇𝜀𝑖𝑗𝜀𝑖𝑗 −
2

3
𝜇(∇ ∙ 𝑈)

2

⏟              
 

Since 𝜀𝑖𝑗𝛿𝑖𝑗 = 𝜀𝑖𝑖 = ∇ ∙ 𝑈 

𝜎𝑖𝑗
𝜕𝑈𝑖
𝜕𝑥𝑗

= −𝑝∇ ∙ 𝑈 + 𝜑 
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