PDE Qualifving Exam.
September, 2005

# 1. {20 pts) Consider two PDE problems given by
(A) w=1u., z€Ri1>0,
B) wy=uxu, xR Ei>0,

with initial data u|,—p = ug(x). Suppose uy € C'(RE) "V H'(R). Can (A) and (B)
have the solution u(t, ) € CY{R) for t > 07 Prove or disprove your answer.

# 2. (20 pts) Consider two PDE problems given by

() wp=2du seRYn=21=1,

(D) wy=Au, zeR" n=31>0,
where A = Z 5§J_ is the standard Laplace operator.

i=1
(i) State suitable initial data of (C) and (D) such that they are well-posed.
(ii) What’s the difference between the solutions of (C) and (D)?
# 3. (20 pts) Let vy € C(E) be a smooth and periodic function with period 27,

(Clan there exist another function v = v(t, x) satisfving

(i) w(0,z) =w(z), VzeR,

(i) ¥t >0, w(t,-)is periodic with period 2w,

Prove or disprove your answer.

# 4. (20 pts) Use "separation of variable” to solve the boundary-valued problem given
by
iy =, E0,2n],20,
u =40, z=0,27,t>10,

where i = /=1 and u = u(t,z) € C.

# 5. (20 pts) Assume u € C2(R"\{0}},n > 3 and » > 0 is harmonic in B™\{0}. Show
that » has the form that

C
ulz) = |:ri"l"? + (5, Vz € R'A\{0},

for some constants O, Cs = 0,



