
Solving the
Vibrating string
Equation using the
Natural Modes of Vibration



The Vibrating string Equation :
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Solving by separation of Variables
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separate independent variables
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Since we have no
condition on B we can
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Thee solutions are

X = II)2with a corresp . eigenfunction
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we obtained the eigenvalues
and the corresponding

eigenfunctionsby using the Bcs . Different
Bcs would lead to
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If we had different Bcs
wewould obtain

different eigenvalues anddifferent eigenfunctions.
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7=0 is NOT an eigenvalue

X Lo cannot be an eigenvalue

FOR THESE Bcs .

With differentBcs we can have
7=0 as an e.
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Now we have ALL the eigenvalues
and we go

bad to Blt ) :
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The fundamental
Solution is
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These are strings vibrating ?
Natural modes of vibration .
depending on m space parttookslikeshfmamig.o.e-i.IE?.Ei.! EIE-soa.ae
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this partgoverns frequency of
oscillations .
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full oscillation ? oaast 2Mt - ¥¥⇐¥g
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