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Inaries: Mimetic Method

Viimetic methods are a set of discrete operators DIV, GRAD;IC
natapproximate continuum differential operatrg grad, curfanc
damental properties established in vector (

¢tion (Casiillo and(Gsanel(R003)

hine central problem is to find DIV, and GRAD to satisfy a discrete analogue
givergence theorem:
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nd Order Discrete Oper

lest discrete divergence Is given
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rete gradient is defined O ¢ |

f...-f
Gf = i+1/2 i-1/2
( )I h

00
=
Q

S 2 — @) 3 o5
3 3 ~
@) = ] 1 6 6 43
@) (&) (&) (&) (&) 4g|' R(
A4 O o -1 1 03
1 S<
O 3 O S -3 .
3 33U

Laplacianis L = 5G
eOg
=_ 60 RIN+2P(N+2)
wherdb= ZD

0y




Grone (2003) introduced matrix B to writ
dentity using standard inner products,

<Dvf>+<v,Gf>=<Bv,f>
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consistently built. In this case,
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Model Problem

| elliptic partial differential equ
iv(K gradu)=F(x) , xi W

or function, F(x) Is a source term

boundary conditions:

K gradu)tau=g , xI pwW

re function given on UW




1D cases of study

lliptic partial differential equat
“u(x) = F(x) on [0, 1]

boundary conditions:
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ct solution Is:
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cretization process leads to an
0 systems of linear equations :
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Numerical Results

ation error Is

N-1 ~1/2
= aa(u u)z*ho
Ci=1

hli S case we com

B BO

0 |0.001/71/80 |0.00156968
0.00038992 |0.00034941
> |0.00009085 |0.00008365

-




D Model Problem: 15t ca
bolic PDE: Wave equation homoge
iv(gradu)=0, xi [01], yI [

onditions: A Exact Solu

x,y)= Asin(kx)sin(ly)  U(t:xy) = Asin(k¥sin(ly)
(x,y)=0 where k=mp, | =np,

hlet boundary conditions:
au=g, xi pw

a , gare functions given on MW
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