MATH 544: METHODS OF APPLIED MATHEMATICS 11
Second Midterm Exam:
26 Apri 2019 Friday 15.40-15.30
SAZ02

QUESTIONS: SOLO TIONS
[35]1. Let D € R? be an infinite rectangular region 0 < z < a, 0 < y < 0o.
Consider the following Dirichlet’s problem

Wiw Uy =0, \EG) ED (1)
w(0,y) =0, u(a,y)=0, 0<y<oc (2)
wizy 0= fle),, DLaLn (3)

and u(z,y) — 0 as y — oo for all z € [0, q]
a. Find the formal solution of the problem.
b. Find restrictions of f(z) so that the boundary value problem is well-posed

[35]2. Assuming Theorem 1 prove Theorem 2.
Theorem 1. Let u € C*(D) N CYD), where D is abounded domain.

(1) If V*u<0in D andu >0 on B. thenu >0 in D,

i) IfVPu>0in D andu <0 on, B thenu <0 in D.

Theorem 2. Let u € C*(D) N CYD), where D is a bounded domain.

(i) If VPu>0imn D, thenu(z) < M = maz,epu(y) for allz € D.

(i) If V?*u<0in D, then u(z) > m = mingep u(y) for all z € D.

(iii) If VZu=01in D, then m < u(z) < M for all x € D.

(i) If V?u=hinD andu= f on B (boundary), then there is at most
one solution of this boundary value problem.

[35] 3. Consider the following initial and boundary value problem

Uy = AUz, (@>0), £>0, z€(0,L), (4)
2:{0,0) = glt), wl.i)=~hlt), >0, (5)
u(z,0) = f(z), z€][0,L] (6)

Assuming the existence, prove the uniqueness of the solutions of this initial
and boundary value problem by the use energy functional
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