MATH 543

METHODS OF APPLIED MATHEMATICS I
Second Midterm Exam SoLUTIONS

December 6, 2018
Thursday 13.40-15.30
SA-Z02

PROBLEMS: There are four questions in this exam. Show all your work.

1[30]. Solve the following boundary value problem by using Green’s function
method

d*u

ES_ZZI(J:L T € (O,G),
uw(0) —ad'(0) =y, wula)—pBu'(a)=v

where o, 8, p and v are some given real numbers.
(a) When 8 — a # a,
(b) When f—a=aand u=v=0

2[20]. Let u” — 2zu' + 2u = . One of the solutions of the homogenous
equation is u; = z. Using the method of variation of constants find the
general solution of this cquation.

3[25]. Let u"+p(z)u'+q(z)u = 0 where p(z) and g(z) are analytic function at
all points of a region I except some finite number points and the boundary
conditions be u(z) = A, v/(2y) = B where z = 2 is an ordinary point of
the differential equation. Prove that the solution of this differential equation
about the ordinary point z = 2, exists and unique.

4(25]. Prove that the Green’s function of the following boundary value prob-
lem is symmetric.

L(u) = f(z), z € (a,b)
Bi(u) = Ba(u) =0

where L is a real and self adjoint operator.
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