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Please show all work. No credit for a result without work
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Problem # 1. (8 marks) Find the function u(z,y, z) that solves the problem

Uy + TUy — Uy = U,
u(z,y,0) =x+y



Problem # 2. (10 marks) Use the characteristic method to find the solution of

2
X
u:2c+yuy:u7 U(CE,].):].+Z



Problem # 3. (11 marks) Let
Ugg + SUgy — 4Uyy + Uy + 4, =0
a. By an appropriate change of variable, reduce it to the canonical form
Wy — dWey = 0

b. Find the general solution u(zx,y).



Problem # 4. (6 marks) Given the coupled problem
U — Uy =0
(S) § ve—4u, =0
u(z,0) =z, v(z,0)=1

a. verify that (S) can be written as

()= () ()

b. find the eigenvalues A\; and Ay of A = ( 2 (1) > and a matrix P such that
A0
~1 N 1
P AP =D = ( 0 X )

c. Let ( ZZ ) = p-1 < g ) Show that we have

(5= %) (%) o3

d. Solve the decoupled system (0.1) and find the solution of (.5)



