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FEM is a method for numerically approximating the solution to partial differential equations (PDEs).

Finite Element Method (FEM) For Moltres

FEM finds a solution function that is made up of "shape functions" multiplied by coefficients and added

together, just like in polynomial fitting.

The Galerkin Finite Element method is different from finite difference and finite volume methods because it

finds a piecewise continuous function which is an approximate solution to the governing PDEs.

Just as in polynomial fitting you can evaluate a finite element solution anywhere in the domain.

FEM is widely applicable for a large range of PDEs and domains.



Strong Form to Weak Form

Using FEM to find the solution to a PDE starts with forming a "weighted residual" or "variational statement" or "weak 

form", this processes if referred to here as generating a weak form.

The weak form provides flexibility, both mathematically and numerically and it is needed by MOOSE to solve a problem.

Generating a weak form generally involves these steps:

Step#01: Write down strong form of PDE.

Step#02: Rearrange terms so that zero is on the right of the equals sign.

Step#03: Multiply the whole equation by a "test" function ψ.

Step#04: Integrate the whole equation over the domain Ω.

Step#05: Integrate by parts and use the divergence theorem to get the desired derivative order on    your 

functions and simultaneously generate boundary integrals.



WriteStrong Form of EquationsStep#01:
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Rearrange terms so that zero is on the right sideStep#02:
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Multiply by the test function   yiStep#03:
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Integrate Over the DomainStep#04:
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Integrate Over the Domain Continued.. Step#04:
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Integrate by parts and apply the divergence theoremStep#05:
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Residual FormationStep#05:
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Residual FormationStep#05:
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Residual FormationStep#05:
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Residual FormationStep#05:
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Residual FormationStep#05:
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Residual FormationStep#05:
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Residual FormationStep#05:
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THANKS


