Practice Exam 1: MAP 4305*

1. Does
5xy” +4(1 — 23y +y =0, x>0,

have a solution which is bounded near zero? Notice that to answer this question, you only need to
consider the indicial equation.

2. Determine the form of a series expansion about = = 0 of 2 linearly independent solutions to:

22y —axy +(1—2%)y=0, z>0.

Do not find a recursion formula for the coefficients.

3. Let J,(x) be the Bessel function of the first kind of order v > 0:

Ju(@) = Zm G

Prove that
Jor1(x) = Jy_1(z) — 2J,(x).

4. Find the first three non-zero terms in a series expansion about = = 0 of 2 linearly independent solutions
to:
3vy" +(2—1x)y' —y=0, = >0.

*Instructor: Patrick De Leenheer.



