n[1:= (* For a string of length L, tension T and mass per unit length p,
the wave velocity is given by =)

V = —\/T/u

n[2]:= (* and the frequency of the nornal nodes of oscillation are =)

nrsr T
win]:=— |-
L u

n[el:= (% a general solution to the wave equation with boundary conditions y(0) =
y(L) = 0 can be witten %)
n s X

M
yIx_ t_] := Y.an] Sin[ ]Cos[w[n]t]
n=1

L

in[4]:= (% The coefficients a[n] can be calculated fromthe initial conditions f (x) at t=0 =)

2 n s x
a[n_] :=—th[x]Sin[ ]dlx
L0 L

(* Consider the case where T =1, u=1and L =1in a suitable set of units. «)

in5:= T = 1
out[5]= 1
Inf6]:= u = 1
Out[6]=

nf7]:= L = 1
out[7]= 1

(* and consider the initial condition f (x) =
0 when x < 1/4 or x > 3/4 and f (x) = 1 otherwi se %)

misl:= f[x_ ] = Piecewise[{{0, x<2/5}, {1, x >2/58&x< 3/5}, {0, x> 3/5}}]
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2 | Fourier_2.nb

infg:= Plot [f[x], {x, 0, 1}, PlotRange -» {-1, 2}]
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(*» V@ will evaluate coefficients only up to M= 30 x)
M= 30

out[10= 30
(» The coefficients a[n] are... %)

inf11:= coef = Table[a[n], {n, M]
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Fourier_2.nb |3

Inf12]:= Z[X_, t_]1 = y[X, t]

(-1+~/B ) CosprtySininx]  (-1-45 ) @sBrtISNBAX]  4cos(5xt] S n[5nx]

out[12]= ¥ i N
s 3 5
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15t 17
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m[13:= Plot [z[x, 0], {X, 0, 1}, Pl otRange » {-1, 2}]
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in[15]:= Export ["fourier_2.avi",
Table[P ot [z[x, t], {X, O, 1}, PlotRange -» {-1, 2}], {t, 0, 2, 0.01}1]

out[15]= fourier_2. avi



