Fourier Series

Representing a constant function

fk[x_, k_, a_] :=sum[4sin[(23+1) Pix/a]/((23+1)Pi), {3, 0, k}]

fk[x, 2, 3]

4 Sin[Z—X] . 4 sin[nx] . 4 Sin[sgx}
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Plot[fk([x, 0, 31, {x, 0, 3}]
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Plot[{1, fk[x, 0, 3], £k[x, 1, 31}, {x, 0, 3}]
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Plot[{1, f£k[x, 0, 31, fk[x, 20, 3]}, {x, 0, 3}]
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b[x_, j_,a_] =sin[(2j+1) Pix/a]

Sin{ <l+2j> JTX]

a

Plot[{b[x, 0, 3], b[x, 1, 31}, {x, 0, 3}]
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Plot[{1, f£k[x, 100, 3]}, {x, 0, 3},
PlotStyle » {{Red}, {Thick, Black}}, PlotRange - {0, 1.3}]
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13.2.11

A[x_, Jj_s a_] =b[x, 3, a]
[y, 3r asb_] = Cosn[(23+1) 2iy/a] ~Coth[ (23 +1) ib/a] sinn[(23+1) piy /a]

Sin[%]
COSh[(lJrzaﬁ] - Coth[@] Sinh[%]

u[x_, v_, k_,a_, b_] := sum[4A[x, J, a] B[y, 3, a, b] /((23+1) pi), {3, 0, k}]

P10t3D[u[x’ Y, 0, 3, 2], {X, 0’ 3}’ {y, 0’ 2}]

Plot3D[ulx, v, 1, 3, 2], {x, 0, 3}, {y, 0, 2}]
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Plot3D[u[x, y, 20, 3, 2], {x, 0, 3}, {y, 0, 2}, PlotRange - {0, 1.3}]
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Plot3D[u[x, y, 100, 3, 2], {x, 0, 3}, {y, 0, 2}, PlotRange » {0, 1.3}]

13.3.3

£[x_, k_, L_] :=sum[4 sin[j Pi/2] Cos[j Pix/L] /(3 Pi), {3, 1, k}]



Plot[f[x, 1, 3], {x, 0, 3}]
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Plot[f[x, 3, 3], {x, 0, 3}]
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Plot[f[x, 5, 3], {x, 0, 3}]
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Plot[f[x, 7, 3], {x, 0, 3}]
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u[x_, t_, k_, L_] :=
sum[4 Sin|[j Pi/2] Cos[j Pix /L] EA(-jA2PiA2 t/LAz)/(j Pi), {3, 1, k}]



Plot3D[u[x, t, 3, 3], {x, 0, 3}, {t, 0, 1}]
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Plot3D[u[x, t, 5, 3], {x, 0, 3}, {t, 0, 2}]
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Plot3D[u[x, t, 105, 3], {x, 0, 3}, {t, 0, 2}]




