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Problem # 1. (10 marks) Solve the problem

uyg — Au =0, (z,y) €IR? t>0
u(x,y,0) =22 + 9%  w(z,y,0) =2y



Problem # 2. (10 marks) Let Q be a bounded and a smooth domain of R" and
¢ € C*()). Given the problem

uy — Au+ Vo -Vu =0, re, t>0
(P)  u(z,t)=0, on 00, t
w(z,0) =uo(z), w(z,0)=wlz), (z,y) €

a) Show that the solution of (P;) satisfies
/Qe_‘z’(’”) [uf(x,t) + |Vu(z, t)ﬂ dx = /Qe_‘z’(“) [uf(:v) + \Vuo(x)ﬂ dx, Vt>0

Hint: Multiply by e ?®y, and integrate
b) Show that (P;) has at most one solution.



Problem # 3. (10 marks) Given the problem

u(z,t) — gz (x,t) +ulx,t) =0, —co<zr<+oo, t>0

(P2) u(z,0) =z, —00 < x < 400

a. Find the solution u of ()
b. Find lim; . u(z,t)
c. Can you deduce, from (a), the solution of

u — Au+u =0, (z,y,2) €R®, t>0
u(z,y,2,0) = zyz



Problem # 4. (10 marks) Solve the problem

(2, t) — Uge(z,t) = tcosz, O<z<m t>0
uz(0,t) = ug(m, t) =0, t>0
u(z,0) = 2+ cos 3z + cosx



Problem # 5. (5 marks) Given the problem

Au(z,y) =0, in
u(z,y) = xy, on 0f)

where Q = {(z,y) € R? : 22 +3? < 4, }. Show that

—QSU((E,y)SQ, V((L‘,y)GQ



Problem # 6. (5 marks) Does the following problem have solution ?

Au(z,y) = xy, in Q

g on 99 (0.2)

where  is the triangle whose vertices are (0,0), (0,1), and (1,0) and 7 is the unit
outer normal to 2. (justify your answer)



Problem # 7. (5 marks) Given the problem

Aue,y) = flr,y), i R?
1 — 22+ 92, for 22 + 9% < 1

where f(z,y) =
Find u(0, 0).

0, for 22 +9y> > 1 °

(0.3)



