Sturm-Liouville Eigenvalue Problems
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Sturm-Liouville Eigenvalue Problems
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With B.C's

1. All the eigenvalues A are real.

2. Inifinite number of eigenvalues
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3. O i (X) has n-1 zeros.



4. The eigenfunctions form a “complete” set:
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5. Eigenfunctions are orthogonal:
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6. Each eigenfunction,

, and its eigenvalue, , satisfy
the Rayleigh quotient:
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Self-Adjoint Operators and Sturm-Lioville
Eigenvalue Problems
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Linear operator
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Lagrange’s identity
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uL(v) —vL(u) = % p(uy —v%j

Green’s formula
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Self-adjointness




If uand v are any two functions satisfying the same set of
homogeneous boundary conditions (of the same regular
Sturm-Liouville type), then
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Vibrating Membrane
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U(X, y,t) = h(t)(l)(X, y) »| Substitute into PDE to Obtain:
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A : Eigenvalue
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Vibrating Circular Membrane and Bessel
Functions
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u(r,o,t) =h(t)e(r,0)
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Bessel Functions
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Now, some worked out
examples with animations



