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1.1 Problem descriptor [ laplace0Ola.pde |
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TITLE
’Laplace Equation’ { laplaceOla.pde }
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SELECT

Errlim = le-5 { Requested relative accuracy }

goboooooooo

VARIABLES
U { Unknown }

gogoooobooboooobooboobbooboobboobooboobboobboobboobo
gooooooo

DEFINITIONS
Ix=1 Ly=1
Uex = x"2 - y°2 { Exact solution }

gobooooooooood

EQUATIONS
div(grad(U)) = 0 { Laplace PDE }

0000000000000 0O000OD000O0O0 200000000000 UODOOD (2)000D0O0ODO
goobobobooooooboboboboobooooooooDo

BOUNDARIES
Region 1 { Set exact values on boundaries }
Start(-Lx, -Ly)
Value(U) = U.ex Line to (Lx, -Ly)
to (Lx, Ly)
to (-Lx, Ly)
to Close

goboooooooooooooo

PLOTS
Grid(x, y)
Contour (U)
Surface (U)
Contour (U_ex)

Contour (U - U_ex)

END
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12 0000

(1) Grid(x, y)

00o0oU00o0o0oD0o00O0DO0oU0O0oO00O0000000O000O0O0D00UDO0OO0OO0ORMS: O
0 20000Root Mean SquarelD 0 0000000000000 0O0O0OOOOOO

Laplace Equation
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export: Grid#l p2 Nodes=1133 Cells=536 RMS Err=3.¢-15

(2) Contour (U)
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-0.34 P
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-0.84

export: Grid#l p2 Nodes=1133 Cells=536 RMS Err=3.e-15
Integral=-1.999827¢-5
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(3) Surface(U)

00 U(x,y) DOOODDOODOODOOOOODOOOO

Laplace Equation

export: Grid#l p2 Nodes=1133 Cells=536 RMS E= 3.e-15
Integral=-1.999827¢-5

(4) Contour (U_ex)
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U
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(5) Contour(U - U_ex)
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Laplace Equation 16:58:34 6/5/08
. ! ! FlexPDE 5.0.22

08 max 122
Vi 1.20
X 110
W 1.00
v 0.90
u 0.80

0.6

s 0.60
I 0.50
q 0.40
P 0.30
o 0.20

0.3

-0.34

<06+

-0.8

T T T T T T T Scale =E-8

export: Grid#l p2 Nodes=1133 Cells=536 RMS E=3.e-15
Integral= -5.834835e-10

2 0000000 - Case2

Casel JODODOOOO Dirichlet OOOO0DODOO0DDOOOOO0OO0OO0ODDOOOOOO0OOOODOOOOODOODOO
00000oooogddNeumann 00000 M OO0O00O

oU
rad(U) -m = — 3
grad(U) - m = > ®)
00000000000 0oo0oo0o0b0oo0b00 nO0OO0O0OO0O0OOO0OOD0OO0OOOOOOOOO0O0O00 =1
ooo %—g:%cDDDEIDEIDDDDD r=-—1000 %:—&cDDDDDDDDDDDDDDDDD

0000000000 FlexPDEODOOOODOOOO Natural DO0O0O00O0OO

2.1 Problem descriptor [ laplaceO1b.pde |

CaselJ0O0D000D0ODOO laplacefla.pde 0000000 DODOOO0ODODOOOODOOOOO

TITLE
’Laplace Equation’ { laplaceOib.pde }
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BOUNDARIES
Region 1
Start(-Lx, -Ly)
Value(U) = U_ex
Natural (U) = 2*x
Value(U) = U_ex
Natural (U) = -2*x
22 0000

Line
Line
Line

Line

to
to
to

(Lx, -Ly)
(Lx, Ly)
(-Lx, Ly)

to Close

000 laplacella.pde 0000000 OO0ODOOUODOODOU(z,y) DODODODOODOOODODOODOODO

gooogo

(1) Contour (U)

Laplace Equation

0.9

0.6

0.3
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-0.8

export2: Grid#l p2 Nodes=1133 Cells=336 RMS Err=2.e-14

Integral=-1.999827e-3
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(2) Contour (U - U_ex)
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Laplace Equation
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export2: Grid#l p2 Nodes=1133 Cells=536 RMS Err=2.¢e-14
Integral=-3.851307e-10

3 0JO0U0O0O0OgO - Case3
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FlexPDE 5.0.22
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3.1 Problem descriptor [ laplaceOlc.pde |

Case2 00000000 ODO laplaceOlb.pde D000 0O0O0OODOOOOODOOOOOOOOOOOOO
J0oo000oo0o0ooo0doDo00—2y0000 2y000D000DOO0OO0ODOOO

TITLE
’Laplace Equation’
BOUNDARIES
Region 1
Start(-Lx, -Ly)
Natural(U) = 2xy
Natural(U) = 2x*x
Natural(U) = -2%y
Natural(U) = -2%x

{ laplaceOic.pde }

Line
Line
Line

Line

to
to
to
to

(Lx, -Ly)
(Lx, Ly)
(-Lx, Ly)

Close
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32 0000
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(1) Contour(U - U_ex)

Laplace Equation 18:35:3

U-U_ex

05+ r
b max -3.20113

b -3.20130
0.6 ST min -3.20145
Scale = E-3

0.3 r

-0.34 r

<06+ r

0.8 % L

o 03 06 0.9
X

laplaceOlc: Grid#l p2 Nodes=1133 Cells=536 RMS En= 3.e-14
Integral=-0.012805

0000000 p300000000000ODO0O0O0O0DO0O0O0O0DO000O0O0DO00O00OOOoDOoOd
gopboooooooOoOooooOoO0ooOoooboOoOoOoooOoOoOoDbbOOoOoD 10ooboooOooDboOooo
gogbboooboobbobobooboooboobooooboon

3.3 Problem descriptor [ laplace01d.pde ]

gboooooooooboobobobobobobobobooooo00o00d Point ValueJOOOoOO
g0o0o0obo0ob00ob0ob0obo0 10b0b0DbOoD point ValueUDOOOOOOOoOOoOoOoOooOoOoOoO
gogboobooobooboobbooboobboobdoobooobuoobooo

BOUNDARIES

Start(-Lx, -Ly) Point Value(U) = U_ex
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34 0OODO

0000000000000 00D000000D0Casel 0 Case20 0000000000000

(1) Contour(U - U_ex)

Laplace Equation

0.9

0.6

0.3

-0.34

<06+

-0.8

laplace0ld: Grid#1 p2 Nodes=1133 Cells=536 RMS En=5.¢e-14
Integral=-6.119838e-10

4 0000000 - Case4

18:41:08 6/11/08

FlexPDE 5.0.22
U-U_ex
max 122
v 1.20
X 110
W 1.00

v 0.90
u 0.80

s 0.60
I 0.50
q 0.40
P 0.30
o 0.20

Scale =E-8

ggobooboobobooobooboobbooboobbooboobboobooboboobo

0000000ooooogg Dirichlee 00000000 0O0ODOOO

Uew = Im(2?) = 22y

4.1 Problem descriptor [ laplaceOle.pde |

Casel 000D OODOO laplacedla.pde 00000000 OOUOODOOOODDOODOOODOOOOO
oobO0o0 ArcO000O0O0O0ODOO

TITLE

’Laplace Equation’ { laplaceOle.pde }
SELECT

Errlim = le-5

{ Requested relative accuracy }
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VARIABLES
U

DEFINITIONS
r0 =1

U_ex = 2xx*y

EQUATIONS

div(grad(U)) = 0

BOUNDARIES
Region 1

Start (0, 0)

{ Unknown }

{ Exact solution }

{ Laplac

{ Set exact values on boundaries }

e PDE }

Value(U) = U.,ex Line to (x0, 0)

PLOTS
Grid(x, y)
Contour (U)
Surface (U)

Contour (U_ex)

Contour (U - U_ex)

END

42 0O0O0O0O

(1) Grid(x, y)

Arc(Center =

Line to Close

0,0) to (0, r0)

gogboobooobooboobobooboobboboboobooobooboobboo

10
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Laplace Equation

1.4

0.8

0.6

0.4+

0.2+

X
exportd: Grid#l p2 Nodes=999 Cells=472 RMS E1= 5.5¢-6

(2) Contour (U)

000000000 U(s,y)0DDOODOODODOOODOOOD

Laplace Equation
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exportd: Grid#l p2 Nodes=999 Cells=472 RMS Ei= 5.5¢-6
Integral= 0.249973
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(3) Surface(U)

00 U(x,y) DOO0ODDOOODODOOODOOOOODOOOOD

Laplace Equation

2)
g

25

Q0T

exportd: Gridel p2 Nodes=999 Cells=472 RMS En= 5 5e-6
Integral= 0.249973

(4) Contour (U_ex)

18:34:28 6/12/08

U
(-1.2,-3.62, 30.)

FlexPDE 5.0.22

E

1.00
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0000000000000000 Contour(U) DO0O0O0D0O0OO0OO0DDOOOOO

(5) Contour(U - U_ex)

0000000 FlexPDEDDOODOOODOODOODODOODOODOOODOODODODO E-5(=107°)0
gboooobooooooooooooobOoOobOOoObOOOO0sSELECTOOOOO0OO0O0O0O0O0o0O0On
gobooobooooboooooobooooooooboooboooobooooon
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Laplace Equation 18:34:28 6/12/08
. . . . . L FlexPDE 5.0.22
19 U-TU_ex
max 1.31
A 1.30
z 1.20
¥ 110
0.8 1.00
0.50
06 I 0.40
q 0.30
el P 0.20
0.10
n 0.00
0.4-] m -0.10
1 -0.20
I; -0.30
] -0.40
1 -0.50
h -0.60
0.2 3 -0.70
f -0.80
€ -0.90
d -1.00
©: 1.10
b -1.20
0. a -1.30
. . . - - T min -1.31
0 02 04 06 08 1
Scale = E-5

exportd: Gridel p2 Nodes=999 Cells=472 RMS En= 5 5e-6
Integral= -7.859656e-8

5 0obooboobd

goooooooooooodooDoo0d0oooooooooo ooooooDoOoUooDoDOoUoDoOoon

0*U  0*U

W‘Fa—yQ:f(x’y) (5)
000000000000000000000000000000000000000O00O0O00O0O0O PDEOO
goooouobooooooooo

Uer = 2xy + (ac3 + 2y2) (6)

0000000000000 1002y 0000000000000000000000000000000
0000000000000 (5)0 f(e,y) 00000000 200 (#3+2y?) 0000000000000
0000000 (6)000000000000000000000000

PU U

+ = =6x+4

AU = div (grad(U)) = 52z T o (7)

00O PDEO FlexPDEOOODOOOOODOOODOODOO (6)0D0000OD0O0OO0OODODOODOOOOOOODO
0000000000000 00000 (6)000 ValueOOOODOOODOODOO
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5.1 Problem descriptor [ laplace01f.pde |

TITLE
’Poisson Equation’ { laplaceOif.pde }

SELECT

Errlim = le-3 { Requested relative accuracy }

VARIABLES
U { Unknown }

DEFINITIONS
Lx =1 Ly =

+ R

Uex = 2xx*y + (x73 + 2*y~2) { Exact solution }

EQUATIONS
div(grad(U)) = 6%x + 4 { Poisson PDE }
BOUNDARIES
Region 1 { Set exact values on boundaries }

Start(-Lx, -Ly)

Value(U) = U.ex Line to (Lx, -Ly)
to (Lx, Ly)
to (-Lx, Ly)

to Close

PLOTS
Grid(x, y)
Contour (U)
Surface (U)
Contour (U_ex)

Contour (U - U_ex)

END

14
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52 000D

(1) Grid(x, y)

oo0oooooob 1le300000000000O0O0OCOOO0OO0OOOOOOOOOODOOOOOOOO
ooboooooooobo

(2) Contour (U)

000000000 U(x,y) 0D0O0OD0OO0ODOOOODOOOODO

Poisson Equation
.

0.9

0.6

0.37

-0.34

-0.6

-0.8

exports: Grid#l p2 Nodes=1133 Cells=536 RMS Err=1.3¢-5

Poisson Equation
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[——m k

09 f——_/—sl i
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~ 0.4 £
f.
e
h
i

exports: Grid#l p2 Nodes=1133 Cells=536 RMS Eir= 1 3e-3

Integral= 2.668173
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(3) Surface(U)

00 U(x,y) DOO0ODDOOODODOOODOOOOODOOOOD

Poisson Equation 09:41:27 6/13/08
FlexPDE 5.0.22

U
(-3.41.-8.23. 30.)

310
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3.90

— 3.60
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3.00
2.70
) 240
2.10

RA
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export3: Grid#l p2 Nodes=1133 Cells=536 RMS Err=1.3¢-5
Integral= 2.668173

(4) Contour (U_ex)

0000000000000000 Contour(U) DO0O0O0D0O0OO0OO0DDOOOOO

(5) Contour(U - U_ex)
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UO0000O0SELECTHOOOO0OO0O0000O000O0C000O000000000000000d
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Poisson Equation
.

0.9

0.6

0.3

-0.34

<06+

0o |f

export3: Grid#l p2 Nodes=1133 Cells=536 RMS Err=1.3¢-5
Integral= 7.375722¢-7
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