[20 points] 3

3. The delayed heat equation
u(z,t + 1) = uge(z, t)

where u(z,t) is the temperature as a function of the position z and the time ¢, arises in the problems
of heat conduction in media which react to spatial variations in temperature with a time delay. For
example, the temperature of meat as it is cooked can be modeled with the delayed heat equation.

Find all possible values of the pair of positive constants (a,b) for which the function
u(z,t) = sin(az — bt)

satisfies the delayed heat equation for all (z,t).
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