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FYI: Collocation method finds application in solving stochastic differential equations.
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Collocation method can be cast as a WR method with appropriate weights:
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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” = a;p; + ¢p.

@ 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.
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boundary conditions.

interpolated as u” = a;p; + ¢p.

method versus Finite Difference

LAY

Both Collocation and Finite Difference methods directly work with the strong form and
Collocation method is a particular class of weighted residual method where the solution is

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.

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

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

As an example, let us assume the differential operator Lys in R; includes a Laplacian

2 2 ey . . . . .
operator Au = %; 4 g—:‘g‘. The finite difference approximation of Laplacian on a uniform

grid with size h would be,

Finite Differe

Au(xa) = o5 (u(x1) + ulxs) + u(xa) + u(xs)
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- Collocation and FD are similar in "satisfying" the DE and BC

at certain points. v <\ X .2
- Difference: FD no function discretization of the solution and Y= v 7"

we only have point values.

Bar example, n = 2, Comparison of solutions
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Galerkin method: QO\W\C\\\\ Q\_) —

fom \ot ke e s

L 0 ’
A \Q\' Xpl\ N NQ\ Q% - Q
2 R\

r oA \ ~ on.\\ N [ o \\ ~ oA

~° ! |

MES517 Page 7



178 / 456

MES517 Page 8

AYAY

\ A\



7
[/ L W\ q F
SW EAW AR gw T il F
> @
ll )A i\% Q‘b\
Sw A S @ @2l =27
7 “ \ AT P
Qe . £

2.

ésly\ / , / / 0, G %)]
5 L;“\ ( %« Lo ol o\v\ - ]\ (7-2001 + \\ )

0 \_//\/—\) e, b
v )

vs
Fd\( Qo\%&\\\ w\w\\(\o& @A’\\ g{\(o\

\ N o PN
N N \ONSN > kAK
—
/ ~







