55

OTHER AIDS TO COMPUTATION

OTHER AIDS TO COMPUTATION
Bibliography

Z-XVIII

9. Sumner Ackerman, "Precise solutions of linear simultaneous equations
using a low cost analog," Rev. Sei. Instr., v. 22, 1951, p. 746-748.
The author describes a simplified adjuster type of electic analog simultaneous linear equation solver, which is used to find the quasi-inverse
matrix, this is applied to transform the original matrix to a quasi-diagonal
form to expedite numerical solution.
The machine uses uncalibrated potentiometers
to set in coefficients and
determines these by a measurement process using a voltmeter. The unknowns
are also controlled by potentiometers, and are adjusted to the desired solution by the operator. The operator's indication is a meter displaying an
error-function proportional to the sum of the squares of the equation errors.
Results are read by a voltmeter.
It is claimed that with this type of machine, the quasi-solutions required
for the diagonalizing process are easier to obtain than direct solutions which
require a real minimizing of the error-function.

Robert
Watson Scientific Computing

M. Walker

Laboratory

New York 27, N. Y.

10. Wilhelm

Bader,

"Auflösung von Polynomgleichungen

auf elektrischem

Wege," Zeit, angew. Math. Mech., v. 30, 1950, p. 289-291.
A device is described for solving polynomial equations, P(z) = 0, by
means of n alternating current generators of frequency v, 2v, • • •, nv. The
amplitude of the generator with output kv is controlled to be rh and the real
and imaginary part of the polynomial P(z) are obtained in the obvious way
and applied to the deflection plates of an oscilloscopic tube so that for r = | z \
fixed, the oscilloscope shows the locus of the values of P(z). r is varied by a
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shows that the curves in the zu z2 plane will be closed curves, free of double
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points, (ii) The second problem considers the effects of backlash. He assumes
y i = — z2 + Az2, y 2 = Z\ — Azi (**), where Az2 = a2 sgn ¿2, Azi = ai sgn Z\
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cell. After a certain prescribed
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In the design of vacuum tubes a rubber membrane is often used to give a
gravitational reproduction of the potential field in the tube and steel balls
are used to reproduce the electrons. The author discusses the errors due to the
fact that the surface of the membrane does not exactly satisfy the Laplace
equation, the error due to spin of the ball around the axis normal to the
surface and frictional forces. The surface error depends on the maximum
gradient and is shown to be negligible in certain special cases. The effect of
the "spin" terms is shown to be dependent on the scale factor. Frictional
losses are the most important, and a method of measuring these in a special
set up is described. The author concludes that the model should be as small
as possible and that the error in the ball's kinetic energy (due to friction)
can be kept less than 2 per cent of the maximum potential differences between
points of the boundary.
In connection with the discussion on this paper the electrolytic tank of

Boothroyd,

Cherry

and Makar

[cf. MTAC, v. 33, p. 49-50] and the

resistance networks of E. E. Hutchings
and of G. Liebmann [cf. M TA C,
v. 35, p. 179] were demonstrated.
The accuracies of the various systems
were compared also in these discussions.

F. J. M.

NOTES
129. Zeros of In+\(x)Jn(x)
+ Jn+i(x)In(x).
A table of the first ten
zeros of fn(x) = In+i(x)Jn(x)
+ Jn+1(x)In(x)
for n = 0, 1, 2, and 3, was

published by Airey1. This table is extended herewith to include all zeros
< 20. For the sake of completeness, Airey's values are reproduced here, with
the kind permission of the editors of the Proceedings.
Airey's values were compared with those of Carrington,2
who gave all
zeros < 16. Corresponding
to n = 0, Airey gave the first zero as 3.1955,
whereas Carrington gave 3.1961. This entry was recomputed; the true value
to five decimals is 3.19622. Other entries in Airey's differ from Carrington's
by at most a unit in the third decimal place, where both authors give the
same zeros. Differences of Airey's values show no obvious errors, but his
entries were not otherwise verified by us.
G. Franke3 published the first two zeros for n = 4 and the first zero for
« = 5, 6, and 7, to one, two, or three decimals. Comparison of his entries
with those published here shows that his last place is not correct.
The entries given here were computed by inverse interpolation
in
[exp(— x)2fn(x), with the aid of values of 7„(x) which were made available
to us in manuscript form by J. C. P. Miller.
The extensive tables of Jn(x)
of the Harvard Computation Laboratory provided the other required tabular
values. Gladys Franklin
of the NBSINA performed the computations.
Entries for « > 3 are correct to within ±.00002. The work was carried out
with the aid of funds provided by the ONR, in connection with an eigenvalue problem investigated by N. Aronszajn.

