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Collocation method versus Finite Difference
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@ Both Collocation and Finite Difference methods directly work with the strong form and

boundary conditions.

@ Collocation method is a particular class of weighted residual method where the solution is

interpolated as u”* = ajP; + Pp.

@ Finite Difference does not interpolate the solution with trial function. Rather, it uses
discrete values of the function on often regular grids to approximate differential operators.

@ Differential operators in Finite Difference method are approximate, where as in collocation

method the solution u” exactly satisfies the strong form at x;.

@ As an example, let us assume the differential operator Ljs in R, includes a Laplacian

a2 a2 . . . . . - -
operator Au = 3—1‘5 - ZTI"" The finite difference approximation of Laplacian on a uniform
1 2

grid with size h would be,

Aulxa) = 75 (ulxr) + u(xs) + u(xa) + ulxs) — 4u(xa)) (150)
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Finite Difference Stencils

TABLE 3.1  Flinite difference app for various diffe

Finite difference
Differentiation approumation
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Source:Bathe's book, section 3.3.5.
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Do the same Galerkin choice but with the weak statement approach rather than WRS: i:tj,c—lk
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Relation between Energy Method and Weak Statement
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Finite element method is a Galerkin method with particular form of basis functions
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Generally, we cannot use the WRS for FEM, because the solution is not smooth enough
We can however use the weak statement (which is always better if available)
Because FEM is a Galerkin method, we readily can use the weak statement
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Bar example, n = 2, Comparison of solutions
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