
3.2.4 Plucked String

As a specific example, consider a string that is plucked at its mid-point, and then released,
so that the initial conditions are given by

u(x, t = 0) =
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, and u̇(x, t = 0) = 0 . (3.2.23)

According to the above general result, An = 0 immediately follows from u̇(x, 0) = 0, while
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We see that all the even terms in the series (also known as even harmonics) are absent. The
odd terms alternate in sign, and diminish in magnitude as 1/n2. Using the above result we
can reconstruct the full time dependence of the shape of the string as

u(x, t) =
8w

π2

∞
∑

odd n

1

n2
sin
(nπ

2

)

sin
(nπx

L

)

cos

(

nπvt

L

)

(3.2.29)

=
8w

π2

[

sin
(πx

L

)

cos

(

πvt

L

)

−
1

9
sin

(

3πx

L

)

cos

(

3πvt

L

)

+
1

16
sin

(

4πx

L

)

cos

(

4πvt

L

)

+ · · ·
]

.


