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Our Focus

fe COO(M)—A—>Af c C*(M)

The Laplacian



Planar Region

Wave equation:
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Discretizing the Laplacian




Laplacianis adifferential
operator!




Today’s Approach

First-order Galerkin

Finite element method (FEM)




Integration by Parts to the Rescue

/ fAgdA = boundary terms — / Vf-VgdA
Q Q

A GUIDE

INTEGRATION BY PPARTS:

GNEN A PROBLEM OF THE FORM:
fﬂx}lﬁ(ﬂdx =?

CHOOSE VARIABLES L0 AND v SUH THAT:

PERYEY
dv = g(x)dx

NOW THE ORIGINAL. EXPRESSION BECOMES:

fudv=?

WHICH DEFANITELY LOOKS EASIER.
ANYWAY T GOTTA RUN.
BUT GOOD LUCK!

https://xkcd.com/1201



Slightly Easier?

/ fAgdA = boundary terms — / Vf-VgdA
Q Q ¢t
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Slightly Easier?

/ fAgdA = boundary terms — / Vf-VgdA
Q Q ¢t

Kinda-sorta cancels out?



Galerkin FEM Approach

g=Af
— f¢gdA=/¢AfdA:—f(vw-Vf)dA



Galerkin FEM Approach

g=Af
— [wgaa= [varaa—- [(vy-viaa

Approximate f & Z a;; and g ~ Z b;;

—> Linear system Zb wz,% — Zaz V¢zav¢g>






