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Write down an explicit formula for a function u solving the initial-value problem
u,+b-Du+cu=0 on R"x(0,00)
u=g on R"x(t=0)
Here ¢ € R and b € R" are constants.
R ANEAK P PDE. #EWT:
Consider the function z: R — R for fixed x € R” and 7 € (0,00):
z(s) =u(x+bs,t + ) [AT AR z(s) = u(x +bs,t +s5)e” KhE]

Then
) Ou
2(s) = (9_ =b-Du+u, = —cu(x+bs,t +s) = —cz(s)
N

Thus, the PDE reduces to a first order ODE with constant coefficients, whose solution is given
by z(s) = De © for some constant D, which can be solved by letting s = —, i.e.,

z(—t) = De“

But, from the definition of z, we have z(—t) =u(x—bt,0) = g(x — bt) . Therefore,
D=g(x—bt)e ™

and the solution for z becomes
2(s)=g(x—bt)e e

From the definition of z, we know that u(x, £) = z(0). Thus, the final solution for u is

't

u(x,t)= g(x—bt)e ¢
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