
Finite Element Method



What is Finite Element Method?
• Solution by energy minimization
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•Energy is sum of the element-wise energy
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•Value inside element is interpolated
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FEM of Laplace Equation on Triangle

Discrete Laplacian
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the energy is sum of the squared 
differences between neighbors 

Continuous Laplacian the energy is integration of the 
squared gradient

Making the solution as 
smooth as possible!

𝑊* 𝜙 = .
)⃗∈45&

𝜕𝐿6𝜙6
𝜕�⃗�

⋅
𝜕𝐿7𝜙7
𝜕�⃗�

𝑑�⃗� = 𝜙6𝜙7.
)⃗∈45&

𝜕𝐿6
𝜕�⃗�

⋅
𝜕𝐿7
𝜕�⃗�

𝑑�⃗�



Deformation Gradient Tensor F for Tet.
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Deformation Gradient Tensor F for 3D Tri.
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