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MATH 543

METHODS OF APPLIED MATHEMATICS T
Final Exam

January 2, 2020, Friday 15.30-17.30, SA-Z03

PROBLEMS: There are five questions in this exam. Solve as many problems
as you wish. The total number of points must be at least 100.

[30]1. Solve the following initial value problem

y' +3y +2y = f(z), z>0,
y(0)=0, ¥(0)=0

where [ is a continuous function over [0, c0)

[30]2. Let z = 2 be a regular singular point of the differential equation
Y +p(2)y + q(z) y = 0. If the difference r; — 75 of the indices r; and ry of
the differential equation is a positive integer or zero, prove that the solution
of the differential equation about zg contains logarithmic singularity. ( 5 e¢e

[30]3. Find a uniformly valid first order approximate solution of

v+ +eyt=0, t>0, e<<],
y(o0) =0, ¥(0)=0,

[30]4. Find the dominant terms of the following integrals. In each case
A>>1

(@) LA = / et gy,
Jo
) L) = f e dt
A
[30]5. Find a uniformly valid approximate solution of

ey +2y +y=0, 0<t<l, e<<l,
y(0) =0, y(1) =1
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