Math 4163
Assignment 5

1. Find the solution of the problem

Ugy + Uyy = 0 for0<z<2and 0 <y < 3,
u(0,9) =0 for 0 <y <3,

uz(2,y) =0 for 0 <y < 3,
u(xz,0) =0 for0<z <2,
u(z,3) = f(z) for0<az<2

where

f(x):{o for0<z <1

1 forl<az<2.

(You can use the solution to the eigenvalue problem for ¢(z) from the inside front cover of the book without
having to rederive it here.) Your answer will be in the form of a series for u(z,y). The coeflicients in the
series will be determined by the function f.

2. Consider the problem of finding the solution u(z,y) of

Ugy + Uyy = 0 for0<z<land0<y<1,
uz(0,y) =0 for0 <y <1,

ug(l,y) =0 for 0 <y <1,
uy(x,0) =0 for0 <z <1,
uy(z,1) = f(z) for 0 <z <1,

where f is a function given by

flz) =40+ i A, cos(nmx)
n=1

for0 <z <1.

(a) Use the method of separation of variables to show that u will be of the form

u(x,y) = Po + Qoy + Z (P, cosh(nmy) + Qy sinh(nmy)) cos(nrz).

n=1
Explain how you know that @, =0 forn =0,1,2,....

(b) Use the boundary condition at y = 1 to find expressions for the unknown constants P, in terms of
the given constants A,,. In particular, show that if A is not zero, then the problem does not have a solution;
but on the other hand, if Ay does equal zero, then the problem does have solutions, but does not have a
unique solution.



