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The roots, Xs, s = 1,2 , *.. , of the Bessel function equation 

Jn(X)Yn(n7X) - Jn (X)Yn(X) = 0 

are necessary for the solution of a variety of physical problems dealing with ma- 
terial occupying the annular region between two concentric cylinders. 77 is the ratio 
of the radii of the two cylinders (X7 < 1). Published values of the roots of this equa- 
tion exist for only scattered values of 7 for small values of n, and except for those 
of Chandrasekhar and Elbert [1] are not accurate to more than a few digits. The 
roots of this equation were first calculated using the McMahon [4] asymptotic 
expansion. 

Since this method is not accurate for small values of 7, or for the higher values 
of n for s small, the solutions were checked by a direct evaluation of the Bessel 
functions (on a 7094 computer, using a standard Bessel function subroutine). The 
Bessel functions were computed for successive values of X, for a given n, until the 
cross product changed signs. The sign change was then pinpointed between values 
of the argument, differing from each other by no more than 0.00001. When the 
roots extracted by this method were within 0.00002 of those obtained by the 
McMahon solution, then that solution was used for the rest of the roots for that 
value n. 

This subroutine broke down abruptly for arguments greater than 50, and a dif- 
ferent subroutine was employed for the larger arguments. A check of the solutions 
obtained by the two subroutines for arguments in the range of 40 to 50 yielded 
exactly the same results. The roots for the 's greater than zero were checked 
against all of the published values which we could locate [3]. The results differed 
from those of Chandrasekhar and Elbert and Fettis and Caslin [2], by no more 
than d4 in the fifth decimal place. The table of the roots of v = 0 was taken di- 
rectly from the Royal Society tables [5]. The roots of this equation were computed 
for v = 0(0.05)0.95, n = 0(1)10, and s = 1(1)10. In the present paper only the 
roots for 77 = 0(0.1)0.9 for n = 0(1)10 and s = 1(1)10 are given. We have also 
computed the zeros of Jn'(X) Yn'(Xq) - Jn'(X7) Yn'(X) for 77 = 0(0.05)0.95, 
n = 0(1)10 and s = 1(1)10. These tables are deposited with the Unpublished 
Mathematical Tables file. 
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More on the Calculation of the Integral 

By Henry E. Fettis 

The evaluation of this integral has been the subject of two recent papers [1], 
[2]. Although the integral can be expressed in a simple analytical form, namely 

(1 ) {I (b) n _ [(n k2 (n - b - 2k) b < n 

=0, b n, 

(where [(n - b)/2} denotes the largest integer less than (n - b)/2), the use of the 
above expression for large n has not proved satisfactory. Alternative schemes in, 
lieu of (1) have been proposed by AMedhurst and Roberts [1] and Thompson [2]. 
These essentially are recursive-type methods, in which results for higher values of' 
n and b are computed from starting values obtained for lower order and argument. 
by the exact expression (1). Such schemes have the disadvantage that the direct. 
computation for a given n and b is not possible. The present paper proposes a. 
method which overcomes this difficulty and allows the integral to be computed 
directly. The formulae work equally well for small and large values of b, and are 
particularly well suited to computation for moderate and large n. 

The basis of the present method is the Poisson summationi formula [3]. In its 
most general form it may be written as follows 

(2) E exp [ikul]f(a + kd) = d E G( d? )exp [-i(a/d) (2rm + ul)] 
k=-w m=-of 

where G is the Fourier transform of f, namely 
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