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Note on the Recurrence Techniques for Bessel
function and Its Application to Mathieu Function

SHIN-ICHIRO YAMASHITAT*

As is well known, Bessel function of the first kind, J.(z), should be calculated by
applying its recurrence relation backward for numerical stability, with an appropriate
initial condition. One difficulty is that the condition has been given only in a table or
as a simple approximation, so it is limited for use. This paper proposes a better way to
determime the initial condition, with utilizes Y.(2x) that is more stable and gives
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an estimation of J.(x). As its application, the paper presents a method of calculating

the Fourier series of Mathieu function.
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Table 1 Comparison of the coefficients for ¢=5 (parameter), r=10 (order), refer to table 20.2.%

JE 5| o E B E FCkIGC(K)

X (910 {# s B
0 0.0000016790 1.678854190E-06
2 0.0000336190 3.361951490E-05
4 0.0006429870 6.429866721E-04
6 0.0107848067 1.078480732E-02
8 0.1376751214 1.376751206E-01.
10 0.9839556217 9.839556403E-01
12 -0.1128067821 -1.128067800E~01
14 0.0058929622 5.892962683E-03
16 -0.0001891660 -1.891657062E-04
18 0.0000042260 4.226406448E-06
20 -0.0000000710 -7.048510133E-08
22 0.0000000010 9.182025556E-10
24 0.0000000000 -9.648426321E-12
26 0.0000000000 8,377739798E-~14
28 0.0000000000 -6.125490396E-16

30

0.0000000000

3.829165883E-18

1.000000000E+00 1.678854190E-06
2.002527384E+01 6.732399924E-04
3.829913735E+02 2.462583486E-01
6.423909464E+03 6.928062582E+01
8.200540666E+04 1.129010425E+04
5.860876103E+05 5.766842099E+05
-6.719271982E+04 7.579794362E+03
3.510105806E+03 2.068492253E+01
-1.125977915E+02 2.129964075E-02

9.951041612E-02

4.205714643E-07

1.081422399E+02 -7.622416738E-06
~6.485900734E+03 -5.955370629E-06
4.978451105E+05 -4.803421868E~06
~4.737578616E+07 -3,969020092E-06

5.455995352E+09 -3,

342064713E-06

~7.461948944E+11 -2.857304032E-06
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