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6. Ainy eigenvalue can be related to its eigenfunction by the

Rayleigh quotient:
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a. There is a smallest eigenvalue, usually denoted A;.
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Minimization principle. The Rayleigh quotient cannot be used to determine
explicitly the eigenvalue (since ¢ is unknown). Nonetheless, it can be quite useful in esti- —
mating the eigenvalues. This is because of the following theorem: The minimum value
of the Rayleigh quotient for all continuous functions satisfying the boundary
conditions (but not necessarily the differential equation) is the lowest eigenvalue: —
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where A; represents the smallest eigenvalue. The minimization includes all continuous
functions that satisfy the boundary conditions. The minimum is obtained only for  —
u = ¢1(x), the lowest eigenfunction. For example, the lowest eigenvalue is important

in heat flow problems (see Section 5.4).




3. Corresponding to each eigenvalue A,,, there is an Pid(‘]lfllll('t ion, denoted
®n(x) (which is unique to within an arbitrary mult'ipli('ati\'(‘ constant).
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