4.4.6. For (4.4.1)-(4.4.3), from (4.4.11) show that

u(x,t) = R(x — ct) + S(x + ct),

where R and S are some functions.

A
|

we. i s Lont—doan

4.4.7. If a vibrating string satisfying (4.4.1)—(4.4.3) is initially at rest, g(z) = 0, show that

u(z, t) = %[F(:L‘ —ct) + F(x +'ct')],

where F(z) is the odd-periodic extension of f(z). [Hints:
1. For all z, F(z) = > | Ay sin F=. —

n=1

2. sinacosb = L[sin(a + b) + sin(a — b)].] —

4.4.8. If a vibrating string satisfying (4.4.1)—(4.4.3) is initially unperturbed, f(z) = 0, with|
the initial velocity given, show that

1 r+ct
B u(e,t) = 5- / G(7) d, -

r—ect

where G(xz) is the odd-periodic extension of g(z). [Hints:
1. For all z, G(z) = Zi’lozl Bﬂ&zg sin m[r/l

2. sinasinb = 3[cos(a — b) — cos(a + b)].]

ﬁ@‘% 4.4.3. Consider a slightly damped vibrating string that satisfies
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*(b) Determine the solution (by separation of variables) that satisfies the boundaxr
conditions

u(0,t) =0 and wu(L,t)=0

and the initial conditions
u(z,0) = f(z) and %(m) — g(a).

You can assume that this frictional coefficient 3 is relatively small ([)’2 < 4n
M
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u(0,¢) =0 and wu(L,t) =0
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