SOLYTIONS

MATH 544: METHODS OF APPLIED MATHEMATICS 11
First Midterm Exam
March 20, 2019; 18.40-15.30

QUESTIONS: Choose any three of the following four problems

[35] 1. (a) Prove that if the Lagrange function L(z,y, ') is a total derivative,
L= i—g, then the Euler-Lagrange equation is satisfied identically (for all £2).
(b) Prove that if the Euler-Lagrange equation is satisfied identically (for all
function y) then the Lagrange function is null, i.e., L = {%.
[35] 2. (a) Let J[y] = ff [L(z,y,y") + ab]dz be the functional where the
end point b is moving on a curve y = g(z). and « is any real number. If J[y]
has an extremum value then show that the following should hold
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(b) If b is not preassigned, show that the stationary functions corresponding
to the problem ¢ fob[y’2 + 4(y — b)]dz = 0, with y(0) = 2 and y(I) = b* are of
the form y = z* — 2(z/b) + 2, where b is one of two real roots of the equation
26* — 203 —1=0.

[35] 3. An initial and boundary value problem is given as follows:

Uy — Uz =0, t>0, 0<z<L
a(0,1) = u(L.4) =0, £=10;
where f and g are given functions. Under what conditions this problem is a

well posed problem?

[35] 4. Solve the following initial value problems

(a) .
Uge + 2Ugy — 8uyy, =0, (z,y) € R, (3)

u(z,z) = o1(x), uy(z,z) = 0a2(x) (4)
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where o0,(z) and o3(z) are some differentiable functions.

(b)

Usg + 2Ugzy — 8uy, =0, (z,y) € R,
u(z, —2z) = p1(z), uy(z, —22) = ps(z)

where p;(z) and py(z) are some differentiable functions.
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