(» For a string of length L, tension T and nass per unit |ength g,
the wave velocity is given by x)

v:=1ﬁ/u

(* and the frequency of the nornmal nodes of oscillation are =)

nsr T
winl:=— |-
L u

(* a general solution to the wave equation w th boundary conditions y(0) =
y(L) = 0 can be witten %)
n s X

M
yIX, t ] = Za[n]Sin[ ]C()S[w[n]t]
n=1

L

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

2 n szt X
a[n_] :=-— Jif[X]SIW[ ]dx
L 0 L

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

T=1
u=1
L=1
1

(* and consider the initial condition f (x) =
0 when x < 2/5 or x > 3/5 and f (x) = 1-10%(x-1/2)2 %)

f[x_] = Piecewise[{{0, x<2/5}, {1-100% (x-1/2)% x >2/58& x< 3/5}, {0, x> 3/5}}]
0 X<%

1-100 (-2 +x)® x> 288x <
0 True
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P ot [f [x], {X, O, 1}, Pl otRange - {-1, 2}]
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(*» V@ will evaluate coefficients only up to M= 30 x)
M= 30
(* The coefficients a[n] are... x)

30

coef = Table[a[n], {n, M]

20 [1010\/§+\/2 (5++/5) NJ 20 [1010\/§+3\/2 (57\/57) nJ

32

{_ 7T 0 27 n3 0 573’
20 [10+1o\/§+7 2 (5-+/5 n] 20 [-10+10V57+9 2 (5++/5 ) nJ
0 - 343 3 0 729 3 0
20 [1010\/ET+11 2 (5+\/§) nJ 20 (1010\/§+13 2 (57\/57) n]
32
) 1331 3 0 2197 13 0 T35
20 [10+1o\/§+17 2 5-+5 | n] 20 (-10+1o\/§+19 2 (5455 ) n]
0, - , 0, , 0,
4913 3 6859 3
20 [1010\/ET+21 2 (5+\/§) nJ 20 (1010\/§+23 2 (57\/57) n]
32
) 9261 13 0 12167 3 0 G2
20 [10+1o\/§+27 2 5-+5 | n] 20 (-10+1o\/§+29 2 (5455 ) n]
0, - , 0, , 0}
19683 3 24389 3
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(* Ught That was messy... good thing we didn't have to do this by hand... x)

Z[x_, t_] = y[x, t]

20 10—10\/§+\/2 (5+\/§) n)c:os[nusm[nx}
.\

3

JT
20 [-10-10+/5 +3 |2 (5-\/5) nJOoant]Sin[Snx}

27 3 "

_ 20 (10+1o\/57+7 2(5-\/57) n)(bs[?rrt]Sin[?nx]
32C0s[57t]Sin[5rx] \
5 3 ) 343 73 "

20 [-10+10+/5 +9 |2 (5”/5’) njms[gnt]sn[gnm

729 53 -
20 [10-10/5 +11 _|[2 (5+\/§) ﬂ)(bs[llnt]Sin[llﬂx]

1331 ° "
20 [1010V57+13 2 (57V5’) HJGOS[lBJTt]Sin[lSJTX]

2197 13 i

20 |10 +10+/5 +17 2(5-%’) 7| Cos[17 7t ] Sin[17 7X]
32 Cos 157t ] S n[15 7 x]

- +

135 73 4913 73

20 [10+1o\/5’+19 2 (5+\/5’) JTJGOS[lgzrt]Sin[lgﬁx]
6859 73 -

20 [10-10+/5 +21 _|[2 (5+\/§) ﬂ)(bs[Zlﬂt]Sin[Zlﬂx]
9261 1° "

20 |-10-10+/5 +23 (2 (57\/5’) JTJCOS[ZSJTt]Sin[ZSJTX]

12167 n8

+
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20 (10+10\/§+27 2 (5—\/57) ﬂ]COS[Z?nHSiMZ?ﬂX}
32C0s[257t] SiN[257X]

- +

625 53 19683 73
20 [10+1o\/§+29 2 (5+\/§) nJcOs[zgm]sn[zgnx]
24389 73

Pl ot [z[x, 0], {X, O, 1}, PlotRange -» {-1, 2}]
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