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Summary:
Finite element stiffness matrix matches the exact stiffness if the assumed shape functions of the element match those from the exact solution under the given applied loads (here 
linear displacement which happens for AE = constant)

1.

The difference between Kexact and KFEM negligible because again the error is of the same order of discretization error … 2.
Calculating stiffness from the exact approach above and assembly of the elements was how engineers first formulated FEM3.
Shape function are used for many different purposes: 4.
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