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Modified Quotients of Cylinder Functions

The name in the title of this note is applied to the function, S,(z), defined by

the following equation,

zC„-i (z)
(1) &(*) =

CM

where C,(z) is a cylinder function  [1] which satisfies the pair of recurrence

formulae,

(2) —CM = cr-M + C+iGO
z

267(3) = C-M - Cv+M

(S„(z) has not repeated zeros and poles with possible exception of the origin and

satisfies the following RicCATl's equation,

(3) ^ + i (y2 - 2vy) + z = 0.
dz      z

Its derivative,

(4) ^ = t^tt {C,-i(z)C,+M - C2(z)}
dz C/(z)
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has a close relation to the famous integral due to Lommel,

(5) f zC2 (z)dz = [ j {67 (z) - C_, (z) C,+1 (z)} J.

Introducing each of the three kinds of Bessel functions, J,(z), Y,(z), H,(1)(z)

and i7„(2) (z), into the equation (1) in place of C,(z), we obtain corresponding kinds

of modified quotients, $,(z), §L(z), §,(1)(z) and §/2)(z), respectively. In various

boundary value problems of mathematical physics, we encounter quite often the

Bessel functions in quotient forms [2]. It is obvious that the modified quotients

defined here give a convenient approach to mathematical analysis and numerical

estimates of these problems. Moreover there is a remarkable parallelism between

the modified quotients and the trigonometric cotangent and tangent, as there is

between the Bessel functions and the sine and cosine. Therefore the modified

quotients should have the same raison d'être in cylinder functions as the cotangent

and tangent in trigonometric functions.

From the above consideration it seems highly desirable to give permanent

symbols to these modified quotients, to collect their formulae and to construct

their tables. To this end an attempt was made [3], but further cooperation and

criticism of interested workers are necessary.
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Flip-flop as Generator of Random Binary Digits

The aim of the present note is to show that a well known electronic element

of digital computers, the flip-flop, may be used for generating a series of random

binary digits with equal probabilities.

Let us consider a flip-flop as shown on fig. 1 and let A and B denote two

possible stable states of the flip-flop. If we switch on the contact S, the flip-flop

will be randomly set in one of its states A or B. We may obtain by the aid of the

flip-flop a sequence of 2k random elements XUX2, • • •, X2k, (abbreviated {X2k}),

where

A, if j-th switching on the contact S, set flip-flop in state A

1      \ B, if j-th switching on the contact S, set flip-flop in state B

and 1 < j < 2k.


