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Discretization of PDEs

Discretization of partial differential equations 
(summary). 

Finite differences for 1D and 2D problems

Finite element method: assembly process



Discretization of Partial Differential 
Equations

Methods

 Finite differences

 Finite elements

 Finite volumes
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Finite differences: derivatives for 
univariate functions

 Forward difference

 Backward difference

 Centered difference

 Centered difference for 2nd derivative
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Finite differences: derivatives for 
bivariate functions
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Finite differences for 1D Poisson’s 
equation
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 Matrix of the system



Finite differences for 2D Poisson’s 
equation
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 Discretized equation
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Finite differences for 2D Poisson’s 
equation
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 Matrix of the system
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Finite element method and 
assembly process
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Element stiffness matrix for triangle

Assembly process



Mesh refinement in 
finite element method

Original mesh and assembled 
matrix

Refined mesh and assembled 
matrix

10


