MATH 544: METHODS OF APPLIED MATHEMATICS II
Second Midterm Exam ( SoLu TIoA )
April 25, 2016; 10.40-12.30

QUESTIONS: Choose any three of the following four problems

[35] 1. Suppose that k& > 0 is a constant and V*u — k*u = 0. Formulate
Dirichlet, Neumann , and Robin problems of this operator L = V? — k? and
prove that each problem has at most one solution.

[35] 2. Let u € C?(D) N CY(D), where D is abounded domain. Prove the
following: ( for Solehoa Seg Lechure [NVotes 6 . pagse 12)

(i) fV2u<0in D andu > 0on B. then u > 0in D,
(Here B is the boundary of D)
ii) f V2u>0in D and u < 0on B then u <0in D.

[35] 3. In two dimensions consider

Viu=0, 0<z<a, 0<y<b, (1)
u(z,0) = f(z), u(z,0)=0, 0<z<aq, (2)
w(0,y) =u(a,y) =0, 0<y <D (3)

(a). Find the formal solution,
(b). Find reasonable restrictions on f(z) so that the formal solution is a
solution.

[35] 4. (a) Solve the following eigen-value equation
27
) = )\/ cos(z + s) y(s)ds.
0

(b) Obtain the most general solution of the integral equation

y(x) = f(z) + /\/0 ' cos(z + s) y(s)ds.

when f(z) =z and f(z) = 1. Discuss all cases.
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