Laplace's Equation

I In a Rectangle

Example 1
Clear[a, b, A, B, n, u, X, Y1;
a=1;
b=1;
fi[x_] = 100;
f,[x ] =500;
n s
A[n_] = —0
a
2 ra
A[n_] = — J f1[X] Sin[A[n] X] dX;
a Jo
2 J:fz[x] Sin[A[n] X] dx-A[n] Cosh[A[n] b]
B[n = a -
it Sinh[A[n] b]
Uuix_, vy ,n_]:= ZSin[)L[i] X] (N[A[1]] Cosh[A[i] y] +N[B[i]] Sinh[A[i] Y])
i=1




laplace_equation[1].nb

Plot3D[u[X, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"'x", "y, "u""}]

| Needs["'BarCharts "] ; Needs["'Histograms "]

ShadowPlot3D[u[Xx, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"x', "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 257 ;

ShadowPlot3D[u[x, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"x'", "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 25, ShadowPosition -» 1];
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ContourPlot[u[X, V¥, 5], {X, 0, a}, {y, O, b}, FrameLabel » {""'x", "y"}]
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DensityPlot[u[x, ¥, 5], {X, 0, a}, {y, O, b},
ColorFunction » (Hue[0.5  +#1] &), PlotPoints » 50, Mesh - False,

FrameLabel -» {"x"", ""y"}1]
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Example 2

Clear[a, b, A, B, A, n, u, X, y];

a=1;
b=1;
n s
A[n_] = —)
a
2 a/2 a
A[n_]=— (I 2XSin[a[n] X] d1x+J~ 2 (1-x) Sin[a[n] X] d]x];
a 0 a/2
B[n_] =

§ (joa’zszin[A[n] X] d1x+J:‘/22 (1-x) Sin[a[n] x] dx) - A[n] Cosh[A[N] b] _

Sinh[A[n] b]

uix_, vy , n_] :=ZSin[A[i] X] (N[A[1]] Cosh[A[i] y] +N[B[i]] Sinh[A[i] Y])

i:l

Plot3D[u[X, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"'x, "y, "u'"}]

Needs["'BarCharts "] ; Needs["Histograms "]
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ShadowPlot3D[u[x, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"x', "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 257 ;

ShadowPlot3D[u[x, ¥y, 5], {X, 0, a}, {y, O, b}, AxesLabel » {"'x", "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 25, ShadowPosition -» 1];

ContourPlot[u[x, ¥y, 5], {X, 0, a}, {y, 0, b}, FrameLabel » {""x", "y"}]
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DensityPlot[u[x, ¥, 5], {X, 0, a}, {y, O, b},
ColorFunction » (Hue[0.5  +#1] &), PlotPoints » 50, Mesh - False,

FrameLabel -» {"x"", ""y"}1]
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Example 3

(2n—1)7r_
2b
a

2

1;

Clear[a, b, A, B, A, n, u, X, y1;
1;

Aln_]

a
b

Cos[A[Nn] y] dy;

2 )

Aln_]

Sinh[A[Nn] a]

0

-A[n] Cosh[A[Nn] a] )

a

B[n_]

n

ZCOS[A[i] y] (N[A[i]] Cosh[A[i] x] +N[B[i]] Sinh[A[i] X])

i=1

’ y_1 n_] -=

ULX_

U]

e

| Plot3D[u[X, ¥, 5], {X, O, a}, {y, 0, b}, AxesLabel -» {"'x",

| Needs["'BarCharts "] ; Needs["Histograms ']
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ShadowPlot3D[u[x, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"x', "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 257 ;

ShadowPlot3D[u[x, ¥y, 5], {X, 0, a}, {y, O, b}, AxesLabel » {"'x", "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 25, ShadowPosition -» 1];

| ContourPlot[u[x, y, 10], {x, 0, a}, {y, O, b}, FrameLabel » {"x", "y"}]
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DensityPlot[u[x, ¥, 5], {X, 0, a}, {y, O, b},
ColorFunction » (Hue[0.5  +#1] &), PlotPoints » 50, Mesh - False,

FrameLabel -» {"x"", ""y"}1]
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Example 4

Clear[a, b, A, B, A, n, u, X, y1;
a=1;
b=1;

n
A[n_] = ?;

2

B[n = Cos[A[n dx;
I aSinh[A[n] b] J: el =y e

uix ,y ,n.:= Z (Cos[A[i] X] N[B[E]] Sinh[A[i] Y]) +%
i=1

Plot3D[u[X, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"'x, "y, "u'}]

| Needs["'BarCharts "] ; Needs["'Histograms ']

ShadowPlot3D[u[Xx, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"x'", "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 25, SurfaceMesh -» False,
ShadowMesh -» False] ;
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ShadowPlot3D[u[x, ¥, 5], {X, 0, a}, {y, 0, b}, AxesLabel » {"x', "y, "u"},
ColorFunction » (Hue[.5+#] &), PlotPoints -» 25, ShadowPosition-» 1];

ContourPlot[u[x, y, 5], {Xx, 0, a}, {y, 0, b}, FrameLabel » {""'x", "y"}]
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DensityPlot[u[x, ¥, 5], {X, 0, a}, {y, O, b},
ColorFunction » (Hue[0.5" +#1] &), PlotPoints » 50, Mesh -» False,

FrameLabel -» {"x"", ""y"}1]
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I In a Disk

Example 1

Clear[c, T, A, B, v, r, 6, n];
c=1;
f[e_]1 =Abs[e/2];

1
Ag = — rf[e] de;
27 -7

1
A[n_] = — ff[e] Cos[ne] de;
xch J-

s

1
B[n_]=—— f[e] Cos[ne] de;
e Jox

n

Vir_,e_,n_] := AO+Z (N[A[i]] r' Cos[ie] +N[B[i]] r'Sin[ie])
i=1

Needs["'BarCharts "] ; Needs["Histograms "]

Needs["'Graphics ParametricPlot3D "]

polar = RevolutionPlot3D[Vv[r, 6, 5], {r, 0, 1}, {6, -x, 7}];

Shadow[polar, XShadow -» False, YShadow -» False] ;
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Example 2

Clear[c, T, A, B, v, r, 6, nl;
c=1;
fle_]1 =-Exp[e/2];

1
Ag = ——-JwCos[e]de;
27(' -7

1
Aln_] = ———-wa[e]Cos[ne]de;
st c" -

1
B[n_] =—— f[e] Cos[ne] de;
T Cn -7

vIir_, e _,n_] :=A0+Z(N[A[i]] r' Cos[ie] +N[B[i]] r'Sin[ie])
i=1

Needs["'BarCharts "]; Needs["Histograms ']
Needs["'Graphics ParametricPlot3D™ "]
polar = RevolutionPlot3D[Vv[r, 6, 5], {r, O, 1}, {6, -7, 7}];

Shadow[polar, XShadow -» False, YShadow -» False] ;
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Example 3

Clear[c, T, A, B, v, r, 6, nl;
c=1;
fle_] = -Log[e];

1
Ag = — fCos[e] de;
27(' -7

1
Aln_] = — ff[e] Cos[ne] de;
st c" -

1
B[n_] =—— f[e] Cos[ne] de;
7('Cn -7

vIir_, e _,n_] :=A0+Z(N[A[i]] r' Cos[ie] +N[B[i]] r'Sin[ie])
i=1

Needs["'BarCharts "]; Needs["Histograms ']
Needs["'Graphics ParametricPlot3D™ "]
polar = RevolutionPlot3D[Vv[r, 6, 5], {r, 0, 1}, {6, 0, 27}];

Shadow[polar, XShadow -» False, YShadow -» False] ;
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Example 4

Clear[c, f, A, B, v, r, 6, n];
c=1;
fle_] =2Exp[- (6-7)?];

1
Ag = ——-JwCos[e]de;
27l’ -7

1
A[n_] = ———.wa[e]Cos[ne]de;
T Cn -7

B[n_] = wa[e]Cos[ne]de;

s

1
nch
vIr_, e_, n_] :=A0+Z(N[A[i]] r' Cos[ie] +N[B[i]] r' Sin[i e])
_=l

| Needs["'BarCharts "] ; Needs["Histograms "]

| Needs["'Graphics ParametricPlot3D "]

| Plot[2Exp[- (6-m)%], {6, 0, 2}]

2.0
1.5+
1.0~

0.5}
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polar = RevolutionPlot3D[V[r, 6, 5], {r, 0, 1}, {6, O, 2},
ViewPoint » {2.422", 1.341°, 1.9457}];

Shadow[polar, ViewPoint -> {2.422, 1.341, 1.945}, XShadow - False,
YShadow -» False] ;



