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Question 1. [5,4] a) Solve the Cauchy problem
DUy + 20%Ugy —up = 1, 1 <2 <0, y > 0.
ur(1,y) =0, u(l,y) =1,y > 0.
b) What are the conditions on the constants a, b, ¢, d, e for which the function
u is harmonic

i) u(z,y) = €™ cos(by) + e“* sin(dy)
ii) u(z,y, 2) = 2* + ay® + bz* + cay + dvz + eyz

Question 2. [4,4] a) Assume that the function ¢ is harmonic and non
constant on R%2, When the function F o1 can be harmonic?

b) Find the solution of the Dirichlet problem
Ugy T Uy =0, 0 <o <, 0<y <27
u(0,y) =u(m,y) =0, 0 <y <2m
u(z,0) =0, u(z,27) =1, 0 <z <.
Question 3. [4,4] a) By using polar coordinates x = rcosf, y = rsin6,
show that the differential equation
T2 Uy + 2TYUyy + yzuyy =0,

can be written as u,, = 0. Deduce the general solution of u,, = 0, then write
this solution in chartezian coordinates.

b) Find the maximum and minimum of the functions u(z,y) = e* cosy,
and v(x,y) = e”siny on the square [0, 7] x [0, 7].



