Problem 9.4.34 (Laplace’s PDE)
and 9.4.46 (chain rule)

u[x_, y_] =EA(xA2-yAN2) Cos[2xY]

e~ Cos[2xY]

Dlu[x, ¥], X]
2 Y xCos[2xy] -2V ySin[2xV]

Dlu[x, y], {x, 2}]

(2 eV g XY XZ) Cos[2xy]-4e YV y?Cos[2xy]-8eX ¥ xySin[2xV]

Dlu[x, ¥], Y]
—2e¥ ¥ ycCos[2xy] -2 Y x8in[2x Y]

Dlulx, ¥, {y, 2}]
—4 eV x?Cos[2xy] + (—2 e Y g Y y2) Cos[2xy] +8e ¥ xySin[2x V]

D[u[x, y], {x, 2}] + D[u[x, ¥], {y, 2}]
—4 eV x%Cos[2xy] + (2 eV g Y x2> Cos[2xYy] -

4 e Y y? cos[2xy] + (—2 eV g XY yz) Cos[2 x V]

Simplify[D[u[x, yl, {x, 2}] + D[u[x, y], {yv, 2}]]
0
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Plot3D[u[x, y], {x, -Pi, Pi}, {y, -Pi, Pi}]

Plot3D[u[x, y], {x, -Pi, Pi}, {v, -Pi, Pi}, PlotRange - All]
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Plot3D[u[x, v], {x, -Pi /2, Pi/2}, {v, -Pi /2, Pi/2}, AspectRatio - Automatic]

Plot3D[u[x, vl, {x, -Pi/z, Pi/2},
{v. -pi /2, Pi/z}, AspectRatio - Automatic, PlotRange - All]

plx_, t_] = tA2 ArcSin[x]
q[x_, t_]=x/tNn2
r[x_, t_] =ArcTan[x/ t]

t? ArcSin[x]

X

t2

X
ArcT -
rc an[t]
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tophalf = ParametricPlot3D[{p[x, t], q[x, t], r[x, t]}, {x, -1, 1}, {t, 0.5, 1.5}]

bottomhalf = ParametricPlot3D[{p[x, t], Q[x, t], r[x, t]}, {x, -1, 1}, {t, -1.5, -0.5}]
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Show[bottomhalf tophalf, ParametricPlot3D[{{t 0, 0}, {0, t, 0}, {0, O, t}},

{t, 0, 4}, Plotstyle -» {{Thick, Black}, {Thick, Red}, {Thick, Green}}]]
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curve = ParametricPlot3D[{p[1, t], q[1, t], r[1, t]},

{t, 0.5, 1.5}, PlotStyle » {AbsoluteThickness[4.7], Blue}]
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Show[bottomhalf, tophalf, ParametricPlot3D[{{t, 0, 0}, {0, £, 0}, {0, O, t}},
{t, 0, 4}, Plotstyle -» {{Thick, Black}, {Thick, Red}, {Thick, Green}}], curve]




