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The authors in this paper derive some power series expansions for the even and odd
angular Mathieu functions with small arguments. It is well known that these functions
are solutions of Mathieu’s differential equation (∗) d2y/dθ2 + (b− (h2/2) cos 2θ)y = 0,
where b and h2 are constants, as well as that only for certain discrete values (eigenvalues)
bem or bom, m integer, the corresponding Mathieu eigenfunctions, denoted by Sem or
Som, are periodic, even or odd, respectively.

The authors first deal with the even case. By substituting the following ex-
pression representing the even functions given by the series (∗∗) Sem(h, cos θ) =∑∞

n=0B
e
n(h,m) cosnθ (m ≥ 0, m and n being both even or odd) into (∗), they ob-

tain some recurrence relations for the coefficients Be
n(h,m) whose expansions in power

series in h lead to approximations for Sem, valid for small values of h.
The calculated expansion coefficients turn out also to be useful for the evaluation of

the even radial functions of any kind. Since these functions are solutions of the equation
(∗) with θ = iµ instead of θ, they can be expressed in terms of the cylindrical Bessel
functions of the same kind.

The calculation of the expansion coefficients for the odd angular functions of integral
order given by the series Som(h, cos θ) =

∑∞
n=1B

o
n(h,m) sinnθ, m≥ 1 (m and n being

both even or odd) follows a similar treatment to the even case.
Some relations among the expansion coefficients for even and odd functions, along

with a comparison with other known results, are given also. N. Hayek Calil
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Springer-Verlag, Berlin, 1954. MR0066500

16. E. T. Whittaker and G. N. Watson, A Course of Modern Analysis, 4th ed., reprinted,
Cambridge Univ. Press, 1996. MR1424469

17. M. Abramowitz and I. A. Stegun, Handbook of Mathematical Functions, Dover, New
York, 1972. MR0208797

18. R. B. Shirts, The computation of eigenvalues and solutions of Mathieu’s differential
equation for noninteger order, ACM Trans. Math. Software 19 (1993), 377–390.

19. R. B. Shirts, Algorithm 721 MTIEU1 and MTIEU2: Two subroutines to compute
eigenvalues and solutions to Mathieu’s differential equation for noninteger and
integer order, ACM Trans. Math. Software 19 (1993), 391–406.

20. N. Toyama and K. Shogen, Computation of the value of the even and odd Mathieu
functions of order N for a given parameter S and an argument X, IEEE Trans.
Antennas Propagat. 32 (1984), 537–539. MR0748375

21. Delft Numerical Analysis Group, On the computation of Mathieu functions, J. Engrg.
Math. 7 (1973), 39–61. MR0367337

22. S. R. Rengarajan and J. E. Lewis, Mathieu functions of integral orders and real
arguments, IEEE Trans. Microwave Theory Tech. 28 (1980), 276–277.

23. D. S. Clemm, Characteristic values and associated solutions of Mathieu’s differential
equation, Comm. Assoc. Comput. Mach. 12 (1969), 399–407.

24. W. R. Leeb, Algorithm 537: Characteristic values of Mathieu’s differential equation,
ACM Trans. Math. Software 5 (1979), 112–117.

25. F. Alhargan, A complete method for the computations of Mathieu characteristic
numbers of integer orders, SIAM Rev. 38 (1996), 239–255. MR1391228

26. H. Rubin, Anecdote on power series expansions of Mathieu functions, J. Math. and
Phys. 43 (1964), 339–341. MR0170046

27. R. Barakat, A. Houston and E. Levin, Power series expansions of Mathieu functions
with tables of numerical results, J. Math. and Phys. 42 (1963), 200–247. MR0155024

28. G. C. Kokkorakis and J. A. Roumeliotis, Acoustic eigenfrequencies in concentric
spheroidal-spherical cavities, J. Sound. Vibr. 206 (1997), 287–308.

Note: This list reflects references listed in the original paper as accurately as

possible with no attempt to correct errors.

c© Copyright American Mathematical Society 2001, 2016

/mathscinet/pdf/21158.pdf?pg1=MR&amp;s1=0021158&amp;loc=fromreflist
/mathscinet/pdf/59774.pdf?pg1=MR&amp;s1=0059774&amp;loc=fromreflist
/mathscinet/pdf/66500.pdf?pg1=MR&amp;s1=0066500&amp;loc=fromreflist
/mathscinet/pdf/1424469.pdf?pg1=MR&amp;s1=1424469&amp;loc=fromreflist
/mathscinet/pdf/208797.pdf?pg1=MR&amp;s1=0208797&amp;loc=fromreflist
/mathscinet/pdf/748375.pdf?pg1=MR&amp;s1=0748375&amp;loc=fromreflist
/mathscinet/pdf/367337.pdf?pg1=MR&amp;s1=0367337&amp;loc=fromreflist
/mathscinet/pdf/1391228.pdf?pg1=MR&amp;s1=1391228&amp;loc=fromreflist
/mathscinet/pdf/170046.pdf?pg1=MR&amp;s1=0170046&amp;loc=fromreflist
/mathscinet/pdf/155024.pdf?pg1=MR&amp;s1=0155024&amp;loc=fromreflist

