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2.4.2 Heat Conduction in a Thin Insulated Circular Ring

We have investigated a heat flow problem whose eigenfunctions are sines and one whose
eigenfunctions are cosines. In this subsection, we illustrate a heat flow problem whose
eigenfunctions are both sines and cosines.

Let us formulate the appropriate initial boundary value problem if a thin wire (with
lateral sides insulated) is bent into the shape of a circle, as illustrated in Fig. 2.4.1. For
reasons that will not be apparent for a while, we let the wire have length 2L (rather
than L, as for the two previous heat conduction problems). Since the circumference of a

=1L x=0
r=-L
FIGURE 2.4.1 Thin circular ring.
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