
Course outline:

Finite Element mathematical formulation (40% of the course, it's more mathematical, and you can skip several parts in the course 
notes)
a. Balance laws
b. Strong form (Differential Equation)
c. Weighted Residual Statement (WRS)
d. Weak Statement (WK)
e. Energy Formulation that replaces the steps from a -> d

A.

B. 1D and 2D finite element formulation: 
a. bars, beams, trusses, frames, plates
b. Some issues related to 2D elements (numerical integration, element shapes)

C. Implementation of a FEM code

Short overview of part A, without going to details

A.a Balance law

A.b Differential Equation

2021/08/19
Thursday, August 19, 2021 2:35 PM

   FEM Page 1    



This is also called strong form (as opposed to weak statements 
for anything that involves an integral) because Differential 
Equations are satisfied at (every) point.

Point -> strong

A.c Weighted Residual Statement
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As we add more terms to the expansion of the solution, we get closer to the exact solution.

Balance laws:

Balance of forces in discrete setting:

Continuum problem
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