
Honors Homework 8 – MATH 2510 Spring 2019

In this homework you will investigate properties of the so-called “Bessel
functions of the first kind of order m”. A Bessel function of the first kind of
order n, denoted by Jm for some m = 0, 1, 2, 3, . . ., is given by the following
power series:

Jm(x) =

∞∑
n=0

(−1)nx2n+m

n!(n + m)!22n+m
.

Bessel functions appear as the “radial solution” to the wave equation in
certain situations.

1. Find the radius of convergence and the interval of convergence of the power
series for Jm(x).

2. Write the series for J0(x). Write out the first five terms of its power series.

3. Write the series for J1(x). Write out the first five terms of its power series.

4. Write the series for J2(x). Write out the first five terms of its power series.

5. Compute J ′
1(x) and write out the first five terms of its power series.

6. Write the first five terms of the series for
1

x
J1(x) − J2(x) (using your work

above will help).

7. Write the first five terms of the series for
1

2
J0(x) − 1

2
J2(x).

8. What do you notice about your responses to #4, #5, and #6?

https://en.wikipedia.org/wiki/Bessel_function
https://en.wikipedia.org/wiki/Wave_equation

