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Finite element method: Poisson equation



Homogeneous Dirichlet bc



Homogeneous Neumann bc



Galerkin Finite Element Method



FEM for general variational problem



FEM for general variational problem



FEM for general variational problem



Assembly algorithm



Assembly algorithm



Assembly algorithm



Existence and uniqueness



Existence and uniqueness



Ex: linear reaction-diffusion equation



Energy norm and stability of solutions



Energy norm and stability of solutions



Stability of Poisson’s equation



Optimality of Galerkin’s method



Optimality of Galerkin’s method



Poisson’s equation: diffusion

• Examples: Jupyter notebook?



Non-dimensionalization – Reynolds number



Limit cases: Euler and Stokes equations



Incompressible flow

• Approximate small M by M = 0. 
• Density constant
• Velocity divergence free: ∇ " 𝑢 = 0
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[Water and air bubbles.]



Reynolds number Re = 0.16

[Water and aluminum dust.]



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations



Stokes equations: Lab1

• Jupyter notebook


